
RECUEIL DES COMMUNICATIONS



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� SKLOLSSH�IURJXHO

&2�����(QULFKLVVHPHQW�GH�PXWDWLRQV�SDWKRJiQHV�GX�GLDEiWH�PRQRJjQLTXH�SDUPL�OHV�SDWLHQWV�GLDEjWLTXHV�GH�W\SH���FRPPXQ��
YHUV�XQH�PjGHFLQH�SHUVRQQDOLVjH�GHV�GLDEiWHV

$XWHXUV��

SKLOLSSH�IURJXHO������PLFKHO�PDUUH������DPHOLH�%RQQHIRQG������PDWKLVOH�%RLVVHO����

�����&+8�GH�O,OOH��/LOOH��)UDQFH
�����&+8�GH�O,OOH��3DULV��)UDQFH

0RWV�FOHIV���PRQRJHQLTXH��GLDEqWH�GH�W\SH����PrGHFLHQ�SHUVRQQDOLVrH

5jVXPj��

/HV�rWXGHV�G�DVVRFLDWLRQ�SDQJrQRPLTXH�RQW�LGHQWL�r�����ORFL�LQGrSHQGDQWV�DVVRFLrV�DX�ULVTXH�GH�GLDEqWH�GH�W\SH����'7���TXL�WRXFKH���PLOOLRQV�GH
SHUVRQQHV�HQ�)UDQFH��0DOJUr�FH�VXFFqV��OD�WUDQVODWLRQ�GH�FHV�GrFRXYHUWHV�YHUV�GHV�DYDQFrHV�HQ�PrGHFLQH�GH�SUrFLVLRQ�D�rWr�PRGHVWH��$�FRQWUDULR�
O�LQYHVWLJDWLRQ�JrQrWLTXH�GHV�IRUPHV�PRQRJrQLTXHV�GH�GLDEqWH�D�UrYrOr�SOXVLHXUV�UrJXODWHXUV�FOHIV�GH�OD�VrFUrWLRQ�G�LQVXOLQH��FRQGXLVDQW�m�GHV�FDV
G�rFROH�HQ�PrGHFLQH�JrQRPLTXH�GH�SUrFLVLRQ��(Q�H�HW��OHV�SDWLHQWV�GLDErWLTXHV�DYHF�XQH�PXWDWLRQ�SDWKRJqQH�GDQV�+1)�$�VRQW�WUDLWrV�GH�PDQLqUH
RSWLPDOH�DYHF�GHV�VXOIDPLGHV�K\SRJO\FrPLDQWV�RUDX[�HW�OHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQ�SDWKRJqQH�GDQV�*&.�QH�UHTXLqUHQW�DXFXQ�WUDLWHPHQW
PrGLFDPHQWHX[�PDOJUr�OHXU�K\SHUJO\FrPLH�FKURQLTXH��/D�SODFH�GH�FHV�IRUPHV�GH�GLDEqWH�PRQRJrQLTXH�GDQV�OH�'7��FRPPXQ�HVW�LQFRQQXH��1RXV
DYRQV�PHVXUr�OD�SUrYDOHQFH�GH�PXWDWLRQV�SDWKRJqQHV�SDUPL����JqQHV�LPSOLTXrV�GDQV�OH�GLDEqWH�PRQRJrQLTXH�FKH]�GHV�SDWLHQWV�DYHF�XQH�IRUPH
FRPPXQH�GH�'7���FRPSDUrH�m�XQH�SRSXODWLRQ�FRQWUzOH�QRUPRJ\FrPLTXH��9LD�XQ�VrTXHQpDJH�GH�QRXYHOOH�JrQrUDWLRQ��1*6���OHV�JqQHV�RQW�rWr
VrTXHQFrV�GDQV�XQH�rWXGH�FDV�WrPRLQV�LQFOXDQW�������LQGLYLGXV��&RPPH�OH�VrTXHQpDJH�1*6�FLEOr�GH�O�$'1�QH�FRQGXLW�SDV�m�XQH�FRXYHUWXUH
SDUIDLWH�GH�WRXV�OHV�JqQHV��QRXV�DYRQV�DSSOLTXr�GHV�FRQWUzOHV�TXDOLWr�VWULFWV�DYDQW�OHV�DQDO\VHV��/D�SDWKRJrQLFLWr�GHV�YDULDQWV�D�rWr�PHVXUrH�YLD�OHV
FULWqUHV�$&0*��3DUPL�OHV�������LQGLYLGXV��QRXV�DYRQV�LGHQWL�rV�����PXWDWLRQV�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV��LQFOXDQW�����GH�PXWDWLRQV
WURQTXDQWHV��(Q�XWLOLVDQW�OD�PrWKRGH�0L67�DMXVWrH�m�O�nJH��DX�VH[H��m�O�LQGLFH�GH�PDVVH�FRUSRUHOOH�HW�m�O�HWKQLH��QRXV�DYRQV�LGHQWL�r�XQH�DVVRFLDWLRQ
VLJQL�FDWLYH �HQWUH �OHV �YDULDQWV �SDWKRJqQHV �RX �SUREDEOHPHQW �SDWKRJqQHV �HW �XQH �DXJPHQWDWLRQ �GX �ULVTXH �GH �'7� ��S������� �DYHF ����� �SRUWHXUV
SDUPL�OHV�FDV�YV������SRUWHXUV�SDUPL�OHV�FRQWUzOHV���1RXV�DYRQV�WURXYr�TXH�FHWWH�DVVRFLDWLRQ�VLJQL�FDWLYH�HVW�VXUWRXW�H[SOLTXrH�SDU�OHV�PXWDWLRQV
LGHQWL�rHV�GDQV�*&.��S��������HW�+1)�$��S����������F�HVW�m�GLUH�OHV�JqQHV�OHV�SOXV�IUrTXHPPHQW�PXWrV�GDQV�OH�GLDEqWH�PRQRJrQLTXH��3DUPL�OHV
SDWLHQWV�DYHF�XQ�'7���QRXV�DYRQV�WURXYr�TXH�OHV�SRUWHXUV�GH�PXWDWLRQ�SDWKRJqQH�rWDLHQW�OrJqUHPHQW�SOXV�PLQFHV�DYHF�XQ�GLDEqWH�GLDJQRVWLTXr�XQ
SHX�SOXV�SUrFRFHPHQW��PDLV�OHV�PrGLFDWLRQV�DQWL�GLDEqWLTXHV�HW�O�KLVWRLUH�IDPLOLDOH�Q�rWDLHQW�SDV�GL�rUHQWHV�HQWUH�OHV�SRUWHXUV�HW�OHV�QRQ�SRUWHXUV�
(Q�FRQFOXVLRQ��QRXV�DYRQV�WURXYr�XQH�SUrYDOHQFH�rOHYrH�GH�PXWDWLRQV�SDWKRJqQHV�SDUPL�OHV�JqQHV�GX�GLDEqWH�PRQRJrQLTXH�FKH]�OHV�SDWLHQWV�DYHF
XQ�'7��FRPPXQ��TXL�SRXUWDQW�QH�SUrVHQWDLHQW�SDV�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV�G�XQ�GLDEqWH�PRQRJrQLTXH��FRPPH�OH�02'<��HW�GRQF�TXL�QH
SRXYDLHQW �SDV �sWUH �LGHQWL�rV �FOLQLTXHPHQW �DYDQW �OH �FULEODJH �JrQLTXH� �&HV �UrVXOWDWV �RXYUHQW �GHV �SHUVSHFWLYHV �QRXYHOOHV �YHUV �XQH �PrGHFLQH
SHUVRQQDOLVrH�GX�GLDEqWH�FRPPXQ��SOXV�rFRQRPH�HQ�FR~WV�GH�VDQWr�JUnFH�DX�FULEODJH�JrQrWLTXH�SHX�RQrUHX[�������GHV�SDWLHQWV�GLDErWLTXHV
QRXYHOOHPHQW�GLDJQRVWLTXrV������



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� %HQMDPLQ�9HUUHW

&2�����'jFRXYHUWH�GqDQRPDOLHV�FRQVWLWXWLRQQHOOHV�ORUV�GqDQDO\VH�JjQRPLTXH�WXPRUDOH���5HWRXU�GqH[SjULHQFH

$XWHXUV��

%HQMDPLQ�9HUUHW������3DWULFN�%HQXVLJOLR������9HURQLFD�*ROGEDUJ������&KULVWRSKH�0DVVDUG������%HQMDPLQ�%HVVH������<RKDQQ�/RULRW������&ODXGLR�1LFRWUD
�����0DXG�1JR�&DPXV������0DULQD�'L�0DULD������6RSKLH�9LOOHEDVVH������'HOSKLQH�:HKUHU������%ULJLWWH�%UHVVDF�GH�3DLOOHUHWV������$OLFH�)LHYHW������2GLOH
&DEDUHW������0DULQH�*XLOODXG�%DWDLOOH������/XGRYLF�/DFURL[������(WLHQQH�5RXOHDX������2OLYLHU�&DURQ����

���'HSDUWHPHQW�GH�PrGHFLQH�RQFRORJLTXH��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���2QFRJrQrWLTXH��$3+3�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
���',7(3��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���'rSDUWHPHQW�GH�%LRORJLH�HW�SDWKRORJLH�PrGLFDOHV��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���'rSDUWHPHQW�GH�%LRORJLH�HW�SDWKRORJLH�PrGLFDOHV��&XULH��3DULV��)UDQFH

0RWV�FOHIV���0rGHFLQH�SHUVRQQDOLVrH��$QDO\VH�VRPDWLTXH��0XWDWLRQ�*HUPLQDOH��2QFRJrQrWLTXH

5jVXPj��

/H �EXW �GH �OD �PrGHFLQH �GH �SUrFLVLRQ �HVW �O�LGHQWL�FDWLRQ �GDQV �OH �JrQRPH �WXPRUDO �GH �SRWHQWLHOOHV �FLEOHV �GH
WUDLWHPHQW� �$X �FRXUV �GH �FHWWH �DQDO\VH� �GHV �YDULDQWV �SDWKRJqQHV �GDQV �GHV �JqQHV �FRQQXV �SRXU �OHXU
LPSOLFDWLRQ �GDQV �GHV �SUrGLVSRVLWLRQV �DX �FDQFHU ��93� �SHXYHQW �sWUH �LGHQWL�rV� �&HUWDLQV �GH �FHV �93 �VRQW
SUrVHQWV�FRQVWLWXWLRQQHOOHPHQW��'DQV�OHV���GHUQLqUHV�DQQrHV��GHV�93�GH�JqQHV�GH�SUrGLVSRVLWLRQ�RQW�rWr
LGHQWL�rV �GDQV �OHV �WXPHXUV �GH ��� �SWV �LQFOXV �GDQV �GHV �SURJUDPPHV �GH �PrGHFLQH �GH �SUrFLVLRQ �GH �QRWUH
LQVWLWXWLRQ��026&$72��0$7&+5���nJH�PrGLDQ���DQV�>�����DQV@�����FDQFHUV�SXOPRQDLUHV����FDQFHUV�GH�OD
SURVWDWH����FDQFHUV�GX�VHLQ��XQ�FDQFHU�GH�OD�YHVVLH��XQ�FDQFHU�GX�FzORQ��XQ�FRUWLFRVXUUrQDORPH��XQ�FDQFHU
25/��XQ�FDQFHU�GH�O�RYDLUH��XQ�SKrRFKURPRF\WRPH��XQH�GRXEOH�ORFDOLVDWLRQ�SDQFUrDV�SRXPRQ���/HV�93
FRQFHUQDLHQW�%5&$���Q �����%5&$���Q ����3$/%���Q ����06+���Q ����73����Q ����9+/��Q ����6XLWH�m�OD
UrXQLRQ�SOXULGLVFLSOLQDLUH��5&3��PROrFXODLUH��FHV�SWV�RQW�rWr�LQYLWrV�m�FRQVXOWHU�HQ�RQFRJrQrWLTXH��PDOJUr
O�DEVHQFH�G�KLVWRLUH�IDPLOLDOH�rYRFDWULFH�GH�SUrGLVSRVLWLRQ�SRXU����SWV�G�HQWUH�HX[��'RX]H�SWV�RQW�rWr�UHpXV
HQ�FRQVXOWDWLRQ�HW�RQW�UrDOLVr�XQ�WHVW�FLEOr��+XLW�Q�RQW�MDPDLV�GRQQr�VXLWH��ELHQ�TXH���G�HQWUH�HX[�DLHQW�rWr
DGUHVVrV�YHUV�XQ�FHQWUH�G�RQFRJrQrWLTXH�SOXV�SURFKH�GH�OHXU�OLHX�GH�UrVLGHQFH��3DUPL�OHV����SWV�WHVWrV���
rWDLHQW�SRUWHXUV�FRQVWLWXWLRQQHOV�GX�93����rWDLHQW�QRQ�SRUWHXUV��9+/��%5&$���%5&$����'HV�WHVWV�FLEOrV�FKH]
GHV�DSSDUHQWrV�RQW �rWr�UrDOLVrV�VHFRQGDLUHPHQW�GDQV���IDPLOOHV�HW �OD �SULVH�HQ�FKDUJH�XVXHOOH�D�rWr
DSSOLTXrH�SRXU�OHV�SRUWHXUV�

&HV�UrVXOWDWV�PRQWUHQW�TXH�O�DFFHSWDWLRQ�G�XQ�WHVW�FRQVWLWXWLRQQHO�DSUqV�DQDO\VH�WXPRUDOH�HVW�JUDQGH��OD
QRQ�UrDOLVDWLRQ�GH�OD�FRQVXOWDWLRQ�GH�JrQrWLTXH�GDQV�QRWUH�VrULH�rWDQW�VRXYHQW�HQ�OLHQ�DYHF�XQH�DOWrUDWLRQ
GH�O�rWDW�JrQrUDO��/HV�93�WXPRUDX[�VRQW�OH�SOXV�IUrTXHPPHQW�FRQVWLWXWLRQQHOV���������PsPH�VL�OH�FDQFHU�QH
IDLW�SDV�SDUWLH�GX�VSHFWUH�KDELWXHO�GH�OD�SUrGLVSRVLWLRQ��/D�SULVH�HQ�FKDUJH�GHV�DSSDUHQWrV�SRUWHXUV�HVW�SDU
DLOOHXUV�TXHVWLRQQDEOH��(OOH�HVW�SHXW�sWUH�H[FHVVLYH�GDQV�OD�PHVXUH�R|�OHV�ULVTXHV�UrHOV�VRQW�PDO�FRQQXV�HW
SRVVLEOHPHQW�SOXV�IDLEOHV�TX�HQ�VLWXDWLRQ�rYRFDWULFH�GH�SUrGLVSRVLWLRQ�

&HWWH �H[SrULHQFH �UrYqOH �O�LPSRUWDQFH �G�DQWLFLSHU �O�LGHQWL�FDWLRQ �GH �FHV �93 �ORUV �GHV �DQDO\VHV �WXPRUDOHV�
'DQV�QRV�SURWRFROHV�GH�UHFKHUFKH�HQ�PrGHFLQH�SHUVRQQDOLVrH��WRXV�OHV�SWV�FRQVHQWHQW�LQLWLDOHPHQW�m�XQH
rYHQWXHOOH �H[SORUDWLRQ�FRQVWLWXWLRQQHOOH� �'DQV�WRXV�OHV �DXWUHV�FRQWH[WHV� �LO �HVW �QrFHVVDLUH�G�DYRLU �GHV
GLVSRVLWLIV �G�RQFRJrQrWLTXH�JDUDQWLVVDQW �XQ �PLQLPXP�G�LQIRUPDWLRQ �SUrDODEOH �HW �XQH�SULVH �HQ �FKDUJH
RUJDQLVrH�HQ�DYDO�GX�WHVW�WXPRUDO��LQWrJUDQW�XQH�5&3�PROrFXODLUH�HW�XQH�FRQVXOWDWLRQ�GH�JrQrWLTXH��,O�HVW
rJDOHPHQW�LQGLVSHQVDEOH�G�DPrOLRUHU �O�rYDOXDWLRQ�GHV�ULVTXHV�GH�FDQFHU�GDQV�FHV�VLWXDWLRQV�G�KLVWRLUH
IDPLOLDOH�SHX�rYRFDWULFH��/D�PXOWLSOLFDWLRQ�GHV�SRUWUDLWV�PROrFXODLUHV�WXPRUDX[�VDQV�FHW�DFFRPSDJQHPHQW
VRXOqYHUDLW�XQH�TXHVWLRQ�rWKLTXH�HW�GH�UHVSRQVDELOLWr�YLV�m�YLV�GHV�SDWLHQWV�HW�GH�OHXU�IDPLOOH�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� -XOLH�/HFOHUF

&2�����3RLQW�VXU�OHV�jSLPXWDWLRQV�FRQVWLWXWLRQQHOOHV�UHVSRQVDEOHV�GH�V\QGURPH�GH�/\QFK

$XWHXUV��

-XOLH�/(&/(5&���������&DWK\�)/$0(17������7RQLR�/29(&&+,2������/XFLH�'(/$775(������(PLOLH�$,7�<$+<$������&DWKHULQH�9(50$87������6WrSKDQLH
%$(57�'(6850217���������1HOO\�%851,&+21���������0\ULDP�%5211(5������2GLOH�&$%$5(7������6\OYLDQH�2/6&+:$1*�������6RSKLH�/(-(81(������
$IDQH�%5$+,0,�������6WrSKDQH�&$77$1�������1HOO\�3$6=�������5RVLQH�*8,0%$8'�������*LOOHV�025,1�������-DFTXHV�0$8,//21������3KLOLSSH�-219($8;
���������3DXO�*(67$�������&KU\VWHOOH�&2/$6�������-HDQQH�1(77(5�������-HVVLFD�025(77$�������3KLOLSSH�'(1,=($8�������3LHUUH�/$85(17�38,*������
7KLHUU\�)5(%285*����������0DULH�3LHUUH�%8,6,1(�������

���2QFRORJLH�HW�*rQrWLTXH�0ROrFXODLUHV��,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
���,QVHUP�805�6�������-3$UF���&HQWUH�GH�5HFKHUFKH�-HDQ�3LHUUH�$8%(57�1HXURVFLHQFHV�HW�&DQFHU��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���(TXLSH�%LRLQIRUPDWLTXH��3ODWHDX�FRPPXQ�GH�%LRORJLH�0ROrFXODLUH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLYHUVLWr��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX����3DULV��)UDQFH
���3$5&&��,16(50��(TXLSH�/DEHOOLVrH�SDU�OD�/LJXH�FRQWUH�OH�&DQFHU��8QLYHUVLWr�3DULV��3DULV��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��&+8�GH�1DQF\��9DQG�XYUH�OqV�1DQF\��)UDQFH
���'rSDUWHPHQW�GH�%LRORJLH�HW�GH�3DWKRORJLH��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+8�/LOOH��/LOOH��)UDQFH
����2QFRJrQrWLTXH��,QVWLWXW�&ODXGLXV�5HJDXG��,8&7�2QFRSzOH��7RXORXVH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH�HW�2QFRJrQrWLTXH��&+8�G�$PLHQV��$PLHQV��)UDQFH
����,16(50�8�����8QLYHUVLWr�GH�/RUUDLQH��9DQG�XYUH�OqV�1DQF\��)UDQFH
����6HUYLFH�G
2QFRJrQrWLTXH��&+�GH�1LRUW��1LRUW��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��8QLYHUVLWr�GH�5HFKHUFKH�3DULV�6FLHQFHV�HW�/HWWUHV��,QVWLWXW�&XULH��3DULV��)UDQFH
����&RQVXOWDWLRQ�G�2QFRJrQrWLTXH��6HUYLFH�GH�&KLUXUJLH�'LJHVWLYH��+zSLWDO�6DLQW�$QWRLQH��3DULV��)UDQFH
����2QFRJrQrWLTXH��'rSDUWHPHQW�G�$QWLFLSDWLRQ�HW�GH�6XLYL�GHV�&DQFHUV��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�2QFRJrQrWLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����'rSDUWHPHQW�GH�%LRORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX����3DULV��)UDQFH
����,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��1RUPDQGLH�8QLYHUVLWr��5RXHQ��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�/\QFK��rSLPXWDWLRQ�FRQVWLWXWLRQQHOOH��rSLJrQrWLTXH

5jVXPj��

/HV�rSLPXWDWLRQV�UHSUrVHQWHQW�XQ�PrFDQLVPH�DOWHUQDWLI�DX[�PXWDWLRQV�JrQrWLTXHV�GDQV�O�rWLRORJLH�GH�FHUWDLQHV�PDODGLHV�JrQrWLTXHV��&�HVW�OH�FDV
GDQV�OH�V\QGURPH�GH�/\QFK��V\QGURPH�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX�FDQFHU��SULQFLSDOHPHQW�GX�FzORQ�HW�GH�O�HQGRPqWUH��OLr�m�XQH�DOWrUDWLRQ
JrQrWLTXH�FRQVWLWXWLRQQHOOH�G�XQ�GHV�JqQHV�FRGDQW�OHV�SURWrLQHV�LPSOLTXrHV�GDQV�OD�UrSDUDWLRQ�GHV�PrVDSSDULHPHQWV�GH�O�$'1��V\VWqPH�0LV0DWFK
5HSDLU���3RXU�TXHOTXHV�SDWLHQWV��O�DOWrUDWLRQ�FRQVWLWXWLRQQHOOH�UHVSRQVDEOH�GH�OD�SUrGLVSRVLWLRQ�DX[�FDQFHUV�HVW�rSLJrQrWLTXH�HW�FRUUHVSRQG�m�XQH
K\SHUPrWK\ODWLRQ�GX�SURPRWHXU�GHV�JqQHV�0/+��RX�06+��

'H �PDQLqUH �JrQrUDOH� �OHV �rSLPXWDWLRQV� �UDUHV �HW �GH �GHVFULSWLRQ �SOXV �UrFHQWH �TXH �OHV �DOWrUDWLRQV �JrQrWLTXHV� �UHVWHQW �PDO �FRQQXHV �HW �PDO
FDUDFWrULVrHV�G�XQ�SRLQW�GH�YXH�IRQFWLRQQHO��/HV�rSLPXWDWLRQV�SHXYHQW�sWUH�SULPDLUHV��FRUUHVSRQGDQW�m�GHV�rYrQHPHQWV�rSLJrQrWLTXHV�SXUV�ODELOHV
GDQV�OHV�OLJQrHV�JHUPLQDOHV��RX�VHFRQGDLUHV��DVVRFLrHV�m�XQH�DOWrUDWLRQ�JrQrWLTXH�HQ�FLV�WUDQVPLVH�m�OD�GHVFHQGDQFH�VXU�XQ�PRGH�0HQGrOLHQ��/HV
rSLPXWDWLRQV�GX�JqQH�06+��VRQW�VHFRQGDLUHV��/H�PrFDQLVPH�PROrFXODLUH�UHVSRQVDEOH�GH�O�K\SHUPrWK\ODWLRQ�GX�SURPRWHXU�D�rWr�ELHQ�FDUDFWrULVr�HW
FRUUHVSRQG�m�XQH�GrOrWLRQ�GH�WDLOOH�YDULDEOH�GH�OD�UrJLRQ����GX�JqQH�(3&$0��VLWXr�HQ�DPRQW�GX�JqQH�06+���/HV�rSLPXWDWLRQV�GX�JqQH�0/+��SHXYHQW
sWUH �SULPDLUHV �RX �VHFRQGDLUHV� �%LHQ �TX�LGHQWL�rHV �GqV ������ �FHV �rSLPXWDWLRQV �UHVWHQW �PDO �FDUDFWrULVrHV �HW �VHPEOHQW �EHDXFRXS �SOXV �FRPSOH[HV�
QRWDPPHQW�HQ�UDLVRQ�GH�OD�GLYHUVLWr�GHV�PrFDQLVPHV�PROrFXODLUHV�LPSOLTXrV��6HXOH�XQH�VRL[DQWDLQH�GH�SDWLHQWV�SRUWHXUV�G�XQH�rSLPXWDWLRQ�GH
0/+��D�SULRUL�SULPDLUH�HW�TXHOTXHV�UDUHV�IDPLOOHV�DYHF�rSLPXWDWLRQ�VHFRQGDLUH�RQW�rWr�GrFULWV�GDQV�OD�OLWWrUDWXUH�m�FH�MRXU�

/D�UHFKHUFKH�G�K\SHUPrWK\ODWLRQ�FRQVWLWXWLRQQHOOH�GX�SURPRWHXU�GX�JqQH�0/+��HVW�UrDOLVrH�GDQV�QRWUH�ODERUDWRLUH�GDQV�OH�FDGUH�GX�GLDJQRVWLF�GH
V\QGURPH�GH�/\QFK�GHSXLV�������/�LPSOLFDWLRQ�GHV�JrQrWLFLHQV��PROrFXODLUHV�HW�FOLQLFLHQV��GX�*URXSH�*rQrWLTXH�HW�&DQFHU��**&��D�SHUPLV�XQ
UHFUXWHPHQW�QDWLRQDO �GH�SDWLHQWV� �3OXV�G�XQH�WUHQWDLQH�GH�FDV�LQGH[�SRUWHXUV�G�XQH�rSLPXWDWLRQ�FRQVWLWXWLRQQHOOH�RQW�DLQVL �SX�sWUH�LGHQWL�rV�m�FH
MRXU��8Q�GLDJQRVWLF�SUrV\PSWRPDWLTXH�D�SX�sWUH�SURSRVr�DX[�DSSDUHQWrV��HW�XQH�WUDQVPLVVLRQ�GH�O�rSLPXWDWLRQ�VXU�DX�PRLQV���JrQrUDWLRQV�D�rWr
PLVH �HQ �rYLGHQFH �GDQV �TXHOTXHV �IDPLOOHV� �/HV �H[SORUDWLRQV �FRPSOrPHQWDLUHV� �FRQVWLWXWLRQQHOOHV �HW �WXPRUDOHV� �UrDOLVrHV �FKH] �FHV �SDWLHQWV
SHUPHWWHQW�G�rFODLUFLU�OHV�PrFDQLVPHV�PROrFXODLUHV�FRQGXLVDQW�m�O�LQDFWLYDWLRQ�GX�JqQH�0/+���'H�QRXYHDX[�YDULDQWV�JrQrWLTXHV��VrJUrJHDQW�DYHF
O�K\SHUPrWK\ODWLRQ �GDQV �OHV �IDPLOOHV� �RQW �QRWDPPHQW �SX �sWUH �LGHQWL�rV� �PRQWUDQW �OD �JUDQGH �GLYHUVLWr �GHV �YDULDQWV �JrQrWLTXHV �UHVSRQVDEOHV
G�rSLPXWDWLRQV�VHFRQGDLUHV��/D�SUHPLqUH�GHVFULSWLRQ�GH�O�LQVHUWLRQ�G�XQH�VrTXHQFH�$OX�GDQV�OD�VrTXHQFH�FRGDQWH�GX�JqQH�0/+��D�DLQVL�rWr�IDLWH�

8QH�UHYXH�GH�OD�OLWWrUDWXUH��DLQVL�TXH�OHV�GL�rUHQWV�WUDYDX[�GX�ODERUDWRLUH�FRQFHUQDQW�OHV�rSLPXWDWLRQV�GX�JqQH�0/+���VHURQW�SUrVHQWrV�

3LiFH�MRLQWH���$VVLVHV����BHSLPXWDWLRQ0/+�B-/HFOHUFBY��GRF[



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� /DeWLWLD�0HXOHPDQV

&2�����7RXWHV�OHV�YDULDWLRQV�QRQ�VHQV�QH�FRQGXLVHQW�SDV�f�XQH�SHUWH�WRWDOH�GH�IRQFWLRQ���OH�SDUDGLJPH�GH�OqH[RQ����GH�%5&$�

$XWHXUV��

/DtWLWLD�0HXOHPDQV������5RP\�0HVPDQ������6DQGULQH�0��&DSXWR���������6RSKLH�.ULHJHU���������0DULQH�*XLOODXG�%DWDLOOH������9LUJLQH�&DX[�0RQFRXWLHU����
����0rODQLH�/rRQH������1DGLD�%RXWU\�.U\]D������-RDQQD�6RNRORZVND������)UDQpRLVH�5rYLOOLRQ������&DSXFLQH�'HOQDWWH�������+rOqQH�7XEHXI����������2PDU
6RXNDULHK������)UDQpRLVH�%RQQHW�'RULRQ�������9LUJLQLH�*XLEHUW�������6DUDE�/L]DUG������3DXO�9LOTXLQ�������0DXG�3ULYDW�����������$XUrOLH�'URXHW�����
&KDUORWWH�*URXW������)DELHQQH�&DOOrMD������/LVD�*ROPDUG����������+DUU\�9ULHOLQJ������'RPLQLTXH�6WRSSD�/\RQQHW�����������&ODXGH�+RXGD\HU���������
7KLHUU\�)UHERXUJ����������0DDLNH�9UHHVZLMN������$OH[DQGUD�0DUWLQV������3DVFDOLQH�*DLOGUDW����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLYHUVLWr��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��5RXHQ��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU��/HLGHQ��3D\V�%DV
���6HUYLFH�GH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
�����8QLYHUVLWr�GH�UHFKHUFKH�3DULV�6FLHQFHV�/HWWUHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�&OLQLTXH�HW�2QFRORJLTXH��&HQWUH�)UDQpRLV�%DFOHVVH�HW�1RUPDQGLH�8QLY��81,&$(1��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
�����+RVSLFHV�&LYLOHV�GH�/\RQ��%URQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�1DQF\��1DQF\��)UDQFH
���8QLWr�G
2QFRORJLH�0ROrFXODLUH�+XPDLQH��&HQWUH�2VFDU�/DPEUHW��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
������,QWHUDFWLYH�%LRVRIWZDUH��5RXHQ��)UDQFH
����,QVHUP�8�����'rSDUWHPHQW�GH�3DWKRORJLH��/DERUDWRLUH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�%HUJRQLr��%RUGHDX[��)UDQFH
����'rSDUWHPHQW�GH�%LRSDWKRORJLH�&HOOXODLUH�HW�7LVVXODLUH�GHV�7XPHXUV��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,QVHUP�8������8QLYHUVLWr�&OHUPRQW�$XYHUJQH��&OHUPRQW�)HUUDQG��)UDQFH
����'rSDUWHPHQW�G
2QFRJrQrWLTXH���&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
����,QVHUP�8�����8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�5RXHQ��5RXHQ��)UDQFH

0RWV�FOHIV���)RUPH�KrUrGLWDLUH�GX�FDQFHU�GX�VHLQ�HW�GH�O�RYDLUH��%5&$���YDULDWLRQV�QRQ�VHQV��PRGL�FDWLRQ�GH�O�rSLVVDJH�HQ�SKDVH��LQWHUSUrWDWLRQ�GHV
YDULDWLRQV�K\SRPRUSKHV

5jVXPj��

/HV�YDULDWLRQV�QRQ�VHQV�DLQVL�TXH�FHOOHV�ORFDOLVrHV�DX�QLYHDX�GHV�VLWHV�FDQRQLTXHV�G�rSLVVDJH��,96c�����VRQW�JrQrUDOHPHQW�FRQVLGrUrHV��VDQV
DPELJXwWr� �FRPPH�GHV �YDULDWLRQV �SHUWH �GH �IRQFWLRQ �HW� �HQ �FRQVrTXHQFH� �VRQW �FODVVrHV �SDWKRJqQHV� �7RXWHIRLV� �FHUWDLQHV �G�HQWUH �HOOHV �VRQW
VXVFHSWLEOHV�G�LQGXLUH�OH�VDXW�HQ�SKDVH�G�XQ�H[RQ�QRQ�HVVHQWLHO��FRQGXLVDQW�SRWHQWLHOOHPHQW�DX�PRLQV�HQ�SDUWLH�m�XQH�SURWrLQH�IRQFWLRQQHOOH��$�Q�GH
WHVWHU�FHWWH�K\SRWKqVH�GDQV�OH�FRQWH[WH�G�XQ�JqQH�GH�SUrGLVSRVLWLRQ�DX�FDQFHU��QRXV�DYRQV�XWLOLVr�FRPPH�PRGqOH�G
rWXGH�O�H[RQ����GH�%5&$���(Q
H�HW��LO�D�rWr�SUrFrGHPPHQW�PRQWUr�TXH�OH�VDXW�HQ�SKDVH�GH�FHW�H[RQ�Q�HQWUDLQH�SDV�OD�SHUWH�FRPSOqWH�GH�IRQFWLRQ�GH�OD�SURWrLQH��'DQV�XQ�SUHPLHU
WHPSV��QRXV�DYRQV�VrOHFWLRQQr�m�SDUWLU�GHV�EDVHV�GH�GRQQrHV�PXWDWLRQQHOOHV�WRXWHV�OHV�YDULDWLRQV�VXSSRVrHV�SDWKRJqQHV�ORFDOLVrHV�GDQV�RX�DXWRXU
O�H[RQ�����H�J��YDULDWLRQV�QRQ�VHQV��IUDPHVKLIW�RX�,96c������/�LPSDFW�VXU�O�rSLVVDJH�GHV����YDULDWLRQV�DLQVL�VrOHFWLRQQrHV�D�HQVXLWH�rWr�rYDOXr�GDQV
XQ�WHVW�EDVr�VXU�O�XWLOLVDWLRQ�GH�PLQLJqQHV�HW�m�SDUWLU�GH�OLJQrHV�O\PSKREODVWRwGHV�GH�SDWLHQWV��ORUVTXH�FH�PDWrULHO�rWDLW�GLVSRQLEOH��'H�SOXV�
FHUWDLQHV�GH�FHV�YDULDWLRQV�RQW�IDLW�O�REMHW�G�XQH�DQDO\VH�GDQV�XQ�HVVDL�IRQFWLRQQHO�EDVr�VXU�O�XWLOLVDWLRQ�GH�FHOOXOHV�VRXFKHV�HPEU\RQQDLUHV�GH�VRXULV�
&HV�GL�rUHQWHV�DSSURFKHV�FRPSOrPHQWDLUHV�RQW�SHUPLV�GH�PRQWUHU�TX�XQH�IUDFWLRQ�LPSRUWDQWH�GH�FHV�YDULDWLRQV��\�FRPSULV�GHV�YDULDWLRQV�QRQ�VHQV�
�L��LQGXLVHQW�XQ�VDXW�HQ�SKDVH�GH�O�H[RQ����GX�IDLW�GH�OD�PRGL�FDWLRQ�GHV�VLWHV�G�rSLVVDJH�RX�G�rOrPHQWV�GH�UrJXODWLRQ��HW��HQ�FRQVrTXHQFH���LL��VRQW
UHVSRQVDEOHV�GH�OD�SURGXFWLRQ�G�XQH�SURWrLQH�DYHF�XQH�GrOrWLRQ�LQWHUQH�PDLV�IRQFWLRQQHOOH��DX�PRLQV�HQ�SDUWLH��/�HQVHPEOH�GH�FHV�GRQQrHV�PRQWUH�
SRXU�OD�SUHPLqUH�IRLV�GDQV�XQ�JqQH�GH�SUrGLVSRVLWLRQ�DX�FDQFHU��TXH�FHUWDLQHV�YDULDWLRQV�QRQ�VHQV�SUrVXPrHV�QXOOHV�FRQWRXUQHQW�OD�SHUWH�WRWDOH�GH
IRQFWLRQ�GX�IDLW�GH�OHXU�LPSDFW�VXU�O�rSLVVDJH��'HV�DQDO\VHV�FRPSOrPHQWDLUHV�GHV�GRQQrHV�FOLQLTXHV�HW�IDPLOLDOHV�GHV�SDWLHQWV�VHURQW�QrFHVVDLUHV
D�Q�G�HVWLPHU�OH�ULVTXH�GH�GrYHORSSHU�XQ�FDQFHU�DVVRFLr�m�FH�W\SH�GH�YDULDWLRQV�K\SRPRUSKHV��&HV�WUDYDX[�VRXOLJQHQW�O�LPSRUWDQFH�G�sWUH�SUXGHQW
GDQV�O�LQWHUSUrWDWLRQ�GHV�YDULDWLRQV�VXSSRVrHV�QXOOHV�ORFDOLVrHV�GDQV�GHV�H[RQV�HQ�SKDVH�QH�FRGDQW�SRXU�DXFXQ�GRPDLQH�IRQFWLRQQHO�HVVHQWLHO�

3LiFH�MRLQWH���$EVWUDFW�$VVLVHV�GH�*rQrWLTXH�/��0HXOHPDQV��������GRF



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� )ORULDQH�3(7,7

&2�����/H�GjuFLW�HQ�IUDWD[LQH�LQGXLW�XQH�VXUFKDUJH�HQ�IHU�GXH�f�XQ�GjIDXW�GH�SDOPLWR\ODWLRQ�GX�UjFHSWHXU�f�OD�WUDQVIHUULQH�TXL
HVW�UjWDEOL�SDU�OqDUWHVXQDWH�

$XWHXUV��

)ORULDQH�3(7,7������$QWKRQ\�'UHFRXUW������0LFKDHO�'XVVLRW������&RUDOLH�=DQJDUHOOL������2OLYLHU�+HUPLQH������$UQROG�0XQQLFK������$JQqV�5{WLJ����

���,QVWLWXW�,0$*,1(��*HQHWLFV�RI�PLWRFKRQGULDO�GLVRUGHUV��805������8QLYHUVLWr�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWr�����%RXOHYDUG�GX�0RQWSDUQDVVH�
������3DULV��)UDQFH��3DULV��)UDQFH
���,QVWLWXW�,0$*,1(��/DERUDWRU\�RI�([FHOOHQFH�*5�([�����%RXOHYDUG�GX�0RQWSDUQDVVH��������3DULV��)UDQFH��3DULV��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV������5XH�GH�6qYUHV��������3DULV��)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���)ULHGUHLFK�DWD[LD��PLWRFKRQGULD��LURQ��WUDQVIHUULQ�UHFHSWRU��SDOPLWR\ODWLRQ��LURQ�VXOIXU�FOXVWHU��DUWHVXQDWH

5jVXPj��

)ULHGUHLFK�V�DWD[LD��)5'$��LV�D�IUHTXHQW�DXWRVRPDO�UHFHVVLYH�GLVHDVH�FDXVHG�E\�D�*$$�UHSHDW�H[SDQVLRQ�LQ�WKH�);1�JHQH�HQFRGLQJ�IUDWD[LQ��D
PLWRFKRQGULDO�SURWHLQ�LQYROYHG�LQ�LURQ�VXOIXU�FOXVWHUV��,6&��ELRJHQHVLV��)UDWD[LQ�GH�FLHQF\�D�HFWV�,6&�FRQWDLQLQJ�SURWHLQV��QDPHO\�UHVSLUDWRU\�FKDLQ
FRPSOH[HV�,�,,,�DV�ZHOO�DV�DFRQLWDVHV��DQG�FDXVHV�DQ�LURQ�RYHUORDG�LQ�EUDLQ�DQG�KHDUW�RI�SDWLHQWV��,Q�WKHVH�WLVVXHV�PLWRFKRQGULDO�LURQ�ORDGLQJ�UHVXOWV�LQ
D�SURJUHVVLYH�DWD[LD�DQG�K\SHUWURSKLF�FDUGLRP\RSDWK\��+RZHYHU��WKH�PHFKDQLVP�RI�LURQ�DFFXPXODWLRQ�GXH�WR�IUDWD[LQ�GH�FLHQF\�UHPDLQV�XQFOHDU��,Q
WKLV�ZD\��ZH�VWXGLHG�WKH�UHJXODWLRQ�RI�LURQ�KRPHRVWDVLV�LQ�SULPDU\��EUREODVWV�IURP�)5'$�SDWLHQWV�

:H�UHSRUW�DQ�DEQRUPDO�FHOOXODU�LURQ�KRPHRVWDVLV�LQ�)5'$��EUREODVWV��LQGXFLQJ�D�PDVVLYH�LURQ�DFFXPXODWLRQ�LQ�WKH�F\WRVRO�DQG�WR�D�OHVVHU�H[WHQW�LQ
PLWRFKRQGULD�ZKHUH�LW�V�DVVRFLDWHG�ZLWK�R[LGDWLYH�VWUHVV��7KH�FHOOXODU�LURQ�XSWDNH�LQYROYHV�WKH�LQWHUQDOL]DWLRQ�RI�WUDQVIHUULQ�UHFHSWRU����7I5���E\
UHFHSWRU�PHGLDWLQJ�HQGRF\WRVLV��ZKLFK�LV�GHSHQGHQW�WR�SDOPLWR\ODWLRQ�VWDWXH�RI�7I5���'HVSLWH�D�QRUPDO�SRVW�WUDQVFULSWLRQDO�UHJXODWLRQ�RI�7I5���ZH
IRXQG�WKDW�)5'$��EUREODVWV�IDLOHG�WR�OLPLW�LURQ�XSWDNH�E\�DFFXPXODWLQJ�7I5��DW�SODVPD�PHPEUDQH��:H�ZHUH�DEOH�WR�GHPRQVWUDWH�WKDW�WKLV�DEQRUPDO
LURQ�XSWDNH�UHVXOWV�LQ�DQ�LPSDLUHG�&RHQ]\PH�$�SRRO�DYDLODEOH�FDXVLQJ�D�VHYHUH�GHIHFW�RI�7I5��SDOPLWR\ODWLRQ��)LQDOO\��ZH�VKRZHG�WKDW�DUWHVXQDWH��DQ
DQWL�PDODULD�GUXJ��OLPLWV�LURQ�RYHUORDG�E\�UHVWRULQJ�7I5��SDOPLWR\ODWLRQ��ZKLFK�FRQWUROV�WKH�LURQ�XSWDNH��7KHVH�GDWD�KLJKOLJKW�WKH�FULWLFDO�UROH�RI
IUDWD[LQ�LQ�LURQ�RYHUORDG�DQG�VXJJHVW�WKDW�DUWHVXQDWH�FRXOG�EH�D�SRWHQWLDO�FDQGLGDWH�PROHFXOH�IRU�WKHUDSHXWLF�WULDOV�RI�)ULHGUHLFK�DWD[LD�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� *DHO�1LFRODV

&2�����/HV�YDULDWLRQV�EL�DOOjOLTXHV�SDWKRJiQHV�GX�JiQH�0<25*�FDXVHQW�XQ�V\QGURPH�UHFRQQDLVVDEOH�f�OqLQWHUIDFH�HQWUH
FDOFLuFDWLRQV�SULPDLUHV�FjUjEUDOHV�HW�DWD[LHV�VSLQR�FjUjEHOOHXVHV

$XWHXUV��

/RX�*UDQJHRQ������'DYLG�:DOORQ������&DPLOOH�&KDUERQQLHU������2OLYLHU�4XHQH]������$QQH�&ODLUH�5LFKDUG������6WrSKDQH�5RXVVHDX������&ODUD�%XGRZVNL
�����7KLEDXG�/HERXYLHU������$QQH�*DtOOH�&RUELOOH������0DULH�9LGDLOKHW������(PPDQXHO�)ODPDQG�5R]H������$XUrOLH�0HQHUHW������0DWKLHX�$QKHLP�����
&KULVWLQH�7UDQFKDQW������3DVFDO�)DYUROH�������-HDQ�&KULVWRSKH�$QWRLQH�������/XF�'HIHEYUH�������;DYLHU�$\ULJQDF�������3LHUUH�/DEDXJH�������-rUrPLH
3DULHQWH�������0LFKHO�&ODQHW�������'DYLG�0DOWsWH�������$QQH�5RYHOHW�/HFUX[�������$QQH�%RODQG�������-HDQ�)UDQpRLV�'HOHX]H�������7KLHUU\�)UHERXUJ
������'LGLHU�+DQQHTXLQ�������'RPLQLTXH�&DPSLRQ�������*DtO�1LFRODV����

���'rSDUWHPHQW�GH�1HXURORJLH��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�1HXURORJLH�HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1�
1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1�
1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�1HXURORJLH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWPHQW�GH�1HXURORJLH�HW�&15�0$-��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���'rSDUWHPHQW�GH�QHXURORJLH��,QVHUP�8������&156�805�������,&0��+zSLWDO�3LWLr�6DOSsWULqUH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��)DFXOWr�GH
PrGHFLQH�GH�6RUERQQH�8QLYHUVLWr��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��)rGrUDWLRQ�GH�0rGHFLQH�7UDQVODWLRQQHOOH�GH�6WUDVERXUJ��)076���,QVWLWXW�GH�*rQrWLTXH�HW�GH�%LRORJLH�0ROrFXODLUH�HW
&HOOXODLUH��,*%0&���+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+zSLWDO�GH�+DXWHSLHUUH�HW�8QLYHUVLWr�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�1HXURORJLH��+zSLWDO�G
$L[�HQ�3URYHQFH��$L[�HQ�3URYHQFH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����6HUYLFH�GH�1HXURORJLH�$�HW�($������&+58�GH�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�0RQWSHOOLHU��0RQWSHOOOLHU��)UDQFH
����6HUYLFH�GH�1HXURORJLH�HW�7RXORXVH�1HXUR,PDJLQJ�&HQWHU��&+8�GH�7RXORXVH��,QVHUP�HW�8QLYHUVLWr�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�1HXURORJLH�HW�,QVHUP�8������,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
����,QVHUP�8�����HW�&15�0$-��&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ�
5RXHQ��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&($��&15*+��(YU\��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�1HXURORJLH��'rSDUWHPHQW�GH�1HXURORJLH�HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV��&+8�GH�5RXHQ�HW
,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH
5RXHQ��5RXHQ��)UDQFH
����,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH�HW�'rSDUWHPHQW�GH�5HFKHUFKH��&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��,QVHUP�
8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ�HW�&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��5RXHQ��)UDQFH

0RWV�FOHIV���FDOFL�FDWLRQV��6&$��0<25*

5jVXPj��

/HV�FDOFL�FDWLRQV�FrUrEUDOHV�SULPDLUHV��&&3��VRQW�XQH�HQWLWr�UDUH�G�H[SUHVVLRQ�QHXURSV\FKLDWULTXH�GLYHUVH�Gr�QLH�SDU�OD�SUrVHQFH�GH�FDOFL�FDWLRQV
PLFURYDVFXODLUHV�FrUrEUDOHV��4XDWUH�JqQHV�VRQW�DVVRFLrV�m�GHV�IRUPHV�DXWRVRPLTXHV�GRPLQDQWHV��&&3�$'����6/&��$��HW�;35��FRGHQW�SRXU�GHV
WUDQVSRUWHXUV�GH�SKRVSKDWH��3'*)% �FRGH�SRXU�XQ�IDFWHXU�GH�FURLVVDQFH�H[SULPr�DX�QLYHDX�GH�O�XQLWr�QHXURYDVFXODLUH�HW�3'*)5%� �SRXU�VRQ
UrFHSWHXU�SULQFLSDO��1RXV�DYRQV�SUrFrGHPPHQW�PRQWUr�TXH�OHV�VLJQHV�FOLQLTXHV�SULQFLSDX[�GH�&&3�$'�VRQW�GHV�PRXYHPHQWV�DQRUPDX[��GHV
WURXEOHV �FRJQLWLIV� �HW �GHV �VLJQHV �SV\FKLDWULTXHV� �DYHF �XQH �PRLQGUH �SURSRUWLRQ �G�DXWUHV �DQRPDOLHV �PRWULFHV ��FrUrEHOOHXVHV� �S\UDPLGDOHV��
5rFHPPHQW��GHV�YDULDQWV�GX�JqQH�0<25*��TXL�FRGH�SRXU�XQH�JO\FRVLGDVH�G�H[SUHVVLRQ�DVWURF\WDLUH��RQW�rWr�UDSSRUWrV�FRPPH�FDXVDQW�XQH�IRUPH
DXWRVRPLTXH�UrFHVVLYH�GH�&&3�

1RXV�DYRQV�FULEOr�0<25*�SDU�VrTXHQpDJH�G�H[RPH�FKH]����FDV�LQGH[�QRQ�DSSDUHQWrV�QH�SUrVHQWDQW�SDV�GH�YDULDQW�SDWKRJqQH�GH�&&3�$'��1RXV
DYRQV�rWXGLr �OHV �FDUDFWrULVWLTXHV �FOLQLTXHV �HW �UDGLRORJLTXHV �GHV �SRUWHXUV �GH�YDULDWLRQV �EL�DOOrOLTXHV �SDWKRJqQHV�GH�0<25* �DSUqV �rWXGH�GH
VrJUrJDWLRQ�HW�OHV�DYRQV�FRPSDUrHV�m�FHOOHV�GH�����SDWLHQWV�&&3�$'�

6HL]H�SDWLHQWV�GH����IDPLOOHV�SUrVHQWDLHQW�XQH�YDULDWLRQ�EL�DOOrOLTXH�UDUH�RX�QRXYHOOH��QRQ�V\QRQ\PH��SHUWH�GH�IRQFWLRQ�RX�SUrGLWH�GrOrWqUH��/D
SrQrWUDQFH�FOLQLTXH�rWDLW�rOHYrH��������V\PSWRPDWLTXHV��nJH�GH�OD�VHXOH�SRUWHXVH�DV\PSWRPDWLTXH������DQV��nJH�PrGLDQ�GH�GrEXW������DQV�
LQWHUYDOOH���������DQV��DYHF�XQH�DWWHLQWH�PRWULFH�DX�SUHPLHU�SODQ��/D�G\VDUWKULH�rWDLW�OH�VLJQH�LQLWLDO�FKH]�������SDWLHQWV��&RQWUDVWDQW�DYHF�OHV
SDWLHQWV �&&3�$'� �����GHV �V\PSWRPDWLTXHV �SUrVHQWDLHQW �DX �PRLQV �� �GHV �� �V\PSWzPHV�VXLYDQWV �DX �FRXUV �GH �O�rYROXWLRQ� �TXL �rWDLHQW �WRXV
VLJQL�FDWLYHPHQW �HQULFKLV �FKH] �OHV �SDWLHQWV �0<25* ��S �� ������ �FKDFXQ� �� �G\VDUWKULH� �V\QGURPH �FrUrEHOOHX[� �WURXEOHV �GH �O�rTXLOLEUH� �VLJQHV
S\UDPLGDX[��HW�V\QGURPH�DNLQrWR�ULJLGH��$SUqV�FRWDWLRQ�GH�FKDTXH�VFDQQHU�SDU�XQH�rFKHOOH�YLVXHOOH�YDOLGrH��OH�VFRUH�WRWDO�GH�FDOFL�FDWLRQV�rWDLW�OH
SOXV�rOHYr�FKH]�OHV�SDWLHQWV�0<25*��S��������FRQWUH�FKDTXH�JqQH�VDXI�;35���S �������PRGqOH�GH�UrJUHVVLRQ�ELQRPLDOH�SUHQDQW�HQ�FRPSWH�O�nJH�DX
VFDQQHU�� �)DLW �IUDSSDQW� ������ �SUrVHQWDLHQW �GHV �FDOFL�FDWLRQV �GX �WURQF �FrUrEUDO �HQ �SOXV �GH �FDOFL�FDWLRQV �rWHQGXHV �G
DXWUHV �UrJLRQV ��QR\DX[ �JULV



FHQWUDX[��FHUYHOHW�f�FRUWH[���3DUPL�HX[����SUrVHQWDLHQW�GHV�FDOFL�FDWLRQV�SRQWLQHV��TXL�Q
RQW�MDPDLV�rWr�REVHUYrHV�GDQV�OHV�&&3�$'��'H�SOXV��WRXV
OHV �SDWLHQWV �0<25* �SUrVHQWDLHQW �XQH �DWURSKLH �FrUrEHOOHXVH �DSUqV �DQDO\VH �YLVXHOOH� �FRQ�UPrH �HQ �,50 �SDU �PRUSKRPrWULH �YR[HO�m�YR[HO �HQ
FRPSDUDLVRQ�DYHF�XQ�JURXSH�&&3�$'� �'DQV���IDPLOOHV� �OH �SqUH�rWDLW �SRUWHXU �GH�SHWLWHV �FDOFL�FDWLRQV�SDOOLGR�GHQWHOrHV� �VXJJrUDQW �XQH�H[SUHVVLRQ
SKrQRW\SLTXH�PDUJLQDOH�FKH]�FHUWDLQV�SRUWHXUV�KrWrUR]\JRWHV�

1RXV�FRQ�UPRQV�TXH�0<25*�HVW�XQ�QRXYHDX�JqQH�FDXVDO�GH�&&3�HW�LGHQWL�RQV�XQ�SKrQRW\SH�FOLQLFR�UDGLRORJLTXH�UHFRQQDLVVDEOH�m�O
LQWHUIDFH�HQWUH
OHV�&&3�HW�OHV�DWD[LHV�VSLQRFrUrEHOOHXVHV�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� 1LFRODV�&+$7521

&2�����&DVVHU�OH�P\VWiUH�GX�FKURPRDQDJHQHVLV���jWXGH�GH����QRXYHDX[�FDV�HW�GHV�GRQQjHV�GH�OD�OLWWjUDWXUH

$XWHXUV��

1LFRODV�&+$7521���������*LXOLDQD�*,$118==,������3LHUUH�$QWRLQH�52//$7�)$51,(5���������)ODYLH�',*8(7���������(OHRQRUD�325&8������.HYLQ�8*8(1�����
-XOLD�/$8(5�=,//+$5'7������$UWKXU�625/,1������)ODYLH�$'(5������$OH[DQGUD�$)(1-$5�������-RULV�$1'5,(8;�������6DQGUD�&+$1727�%$67$5$8'������
3DWULFN�&$//,(5�������(GXDUGR�&$/3(1$�������0DULH�3LHUUH�&25',(5������6\OYLH�-$,//$5'�������1RUD�&+(//28*�������&KULVWqOH�'8%285*����������
/DXUHQFH�)$,95(�������)UDQpRLVH�*,5$5'�������6ROYHLJ�+(,'(�������<YDQ�+(5(1*(5�������%RULV�.(5(1�������6DPDQWKD�.1,*+7�������-DPHV
/(63,1$66(�������/DXUHQFH�/2+0$11�������1DWKDOLH�0$5/(�������5H]D�0$522),$1�������$OLFH�0$685(/�������0LFKqOH�0$7+,(8�������&RULQQH�0(7$<
������$OLVWDLU�3DJQDPHQWD�������0DULH�)UDQFH�325712k�������)DELHQQH�35,(85�������0DUOqQH�5,2�������-HDQ�3LHUUH�6,))52,�������-HQQ\�7$</25������
6WrSKDQLH�9$/(1&(�������$QGUHZ�:,/.,(�������3DWULFN�('(5<������$OH[DQGUH�5(<021'������'DPLHQ�6$1/$9,//(���������&DUROLQH�6&+/87+�%2/$5'
������

���6HUYLFH�GH�JrQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�*(1'(9��&51/��,16(50�8��������&156�805������8&%/���/\RQ��)UDQFH
���&HQWUH�,QWrJUDWLI�GH�*rQRPLTXH��8QLYHUVLWr�GH�/DXVDQQH��/DXVDQQH��6XLVVH
���&HOOXOH�ELRLQIRUPDWLTXH��3ODWHIRUPH�1*6��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�*(1'(9��&51/��8&%/�����,16(50�8������&156�805�������/\RQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��&+8�GH�%UHVW��%UHVW��)UDQFH
���8QLWr�GH�'LDJQRVWLF�3UrLPSODQWDWRLUH��/DERUDWRLUHV�GH�'LDJQRVWLF�*rQrWLTXH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��(TXLSH�*$'��&+8�'LMRQ��'LMRQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�PrGLFDOH��&DUGLRJrQrWLTXH�HW�P\RJrQrWLTXH�PROrFXODLUH�HW�FHOOXODLUH��$3+3��+zSLWDO�GH�OD�3LWLr�6DOSsWULqUH���3DULV�
)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�PrGLFDOH��8)�GH�*rQrWLTXH�FOLQLTXH����$3+3��+zSLWDO�G�(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+58�GH�/LOOH��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�PrGLFDOH��8)�GH�*rQrWLTXH�FKURPRVRPLTXH��+zSLWDO�G
HQIDQWV�$UPDQG�7URXVVHDX��$3+3��3DULV��)UDQFH
����/DERUDWRLUH�GH�*rQrWLTXH�&KURPRVRPLTXH�HW�0ROrFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
����&OLQLFDO�*HQHWLFV�*URXS��05&�:HDWKHUDOO�,QVWLWXWH�RI�0ROHFXODU�0HGLFLQH��8QLYHUVLW\�RI�2[IRUG��2[IRUG��5R\DXPH�8QL
����6HUYLFH�GH�F\WRJrQrWLTXH�HW�ELRORJLH�FHOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
����/DERUDWRLUH�GH�F\WRJrQrWLTXH��6HUYLFH�GH�JrQrWLTXH�PrGLFDOH����&+8�7RXUV��7RXUV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����,*'5��&156�805�������8QLYHUVLWr�GH�5HQQHV����5HQQHV��)UDQFH
����&HQWUH�GH�JrQrWLTXH��+zSLWDO�G�HQIDQWV��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����/DERUDWRLUH�GH�F\WRJrQrWLTXH�FRQVWLWXWLRQQHOOH�HW�SUrQDWDOH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��$3+3��+zSLWDO�GH�OD�3LWLr�6DOSsWULqUH��3DULV�
)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�7RXUV��7RXUV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��+zSLWDO�GH�OD�3LWLr�6DOSsWULqUH��$VVLVWDQFH
3XEOLTXH���+zSLWDX[�GH�3DULV��3DULV��)UDQFH
����:HOOFRPH�7UXVW�&HQWUH�IRU�+XPDQ�*HQHWLFV��8QLYHUVLW\�RI�2[IRUG��2[IRUG��5R\DXPH�8QL
����6HUYLFH�GH�JrQrWLTXH��&+�0rWURSROH�6DYRLH��&KDPErU\��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH��/DERUDWRLUH�&(5%$��6DLQW�2XHQ�O
$XPzQH��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�'LMRQ��'LMRQ��)UDQFH
����,QVWLWXWH�RI�1HXURORJ\��8QLYHUVLW\�&ROOHJH�/RQGRQ��/RQGRQ��5R\DXPH�8QL
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH�HW�RQFRJrQrWLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
����6HUYLFH�GH�F\WRJrQrWLTXH��+zSLWDO�+HQUL�0RQGRU��&UHWHLO��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&KURPRVRPLTXH�HW�0ROrFXODLUH��&+8�+zSLWDO�1RUG��6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��$3�+3��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���FKURPRDQDJHQHVLV��FKURPRWKULSVLV��:*6��UHPDQLHPHQW�FKURPRVRPLTXH��1*6

5jVXPj��

/
HVVRU�GHV�DQDO\VHV�SDQJrQRPLTXHV�D�SHUPLV�GH�GrFRXYULU �GHV�UrDUUDQJHPHQWV�FRPSOH[HV�UrVXOWDQW�G
rYrQHPHQWV�FDWDVWURSKLTXHV�DSSHOrV
FKURPRDQDJHQHVLV� �%LHQ �TXH �IUrTXHQWV �GDQV �FHUWDLQHV �WXPHXUV� �FHV �UHPDQLHPHQWV �VRQW �HQFRUH �H[FHSWLRQQHOV �GDQV �GHV �rFKDQWLOORQV
FRQVWLWXWLRQQHOV��1RXV�DYRQV�UHJURXSr����FDV�GH�OD�OLWWrUDWXUH�DYHF����QRXYHDX[�FDV�SRXU�LGHQWL�HU�OHV�PrFDQLVPHV�ELRORJLTXHV�VRXV�MDFHQWV��1RWUH
DQDO\VH�FRQ�UPH�OH�UHJURXSHPHQW�TXDVL�H[FOXVLI�GHV�SRLQWV�GH�FDVVXUH�VXU�XQ�VHXO�FKURPRVRPH�GDQV�XQH�PDMRULWr�GH�FDV��6L�QRXV�GLVWLQJXRQV��
W\SHV�SULQFLSDX[�GH�UHPDQLHPHQWV�SURFKHV�GHV�Gr�QLWLRQV�H[LVWDQWHV�GH�OD�OLWWrUDWXUH�GH�FKURPRWKULSVLV� �FKURPRSOH[LH� �FKURPRDQDV\QWKHVLV� �FHV
GHUQLHUV�SUrVHQWHQW�GHV�FDUDFWrULVWLTXHV�HQFRUH�QRQ�GrFULWHV��,O�H[LVWH��SDU�H[HPSOH��XQH�IRUWH�WHQGDQFH�GHV�JDLQV�GX�QRPEUH�GH�FRSLHV�DSSDUXV�m
sWUH�UHJURXSrV�HW�LQVrUrV�HQVHPEOH�

'DQV�XQ�VHFRQG�WHPSV��QRXV�DYRQV�rWXGLr�OD�GLVWULEXWLRQ�GHV������SRLQWV�GH�FDVVXUH�GH�FHV����UHPDQLHPHQWV��FHOOH�GHV�FKURPRDQDJHQHVLV
WXPRUDX[��Q� ��������SRLQWV�GH�FDVVXUH��HW�FHOOH�GHV�UHPDQLHPHQWV�VLPSOHV��Q� �����SRLQWV�GH�FDVVXUH��HW�O�DYRQV�FRPSDUr�m�XQH�UrSDUWLWLRQ
DOrDWRLUH��K\SRWKqVH�QXOOH���3RXU�OHV���JURXSHV�GH�SRLQWV�GH�FDVVXUH��FKURPRDQDJHQHVLV�FRQVWLWXWLRQQHOV��WXPRUDX[�HW�UHPDQLHPHQWV�VLPSOHV���QRXV
REVHUYRQV�XQ�HQULFKLVVHPHQW�GHV�SRLQWV�GH�FDVVXUH�GDQV�OHV�UrJLRQV�VH�UrSOLTXDQW�WDUGLYHPHQW�DX�FRXUV�GX�F\FOH�FHOOXODLUH��/D�GLVWULEXWLRQ�GHV
SRLQWV�GH�FDVVXUH�GHV�UHPDQLHPHQWV�FRPSOH[HV�DSSDUDvW �SURFKH�G�XQH�UrSDUWLWLRQ�DOrDWRLUH��K\SRWKqVH�QXOOH� �V�DJLVVDQW�GHV�DXWUHV�FULWqUHV
DQDO\VrV��7RSRORJLFDOO\�$VVRFLDWHG�'RPDLQV��7$'V���/DPLQD�$VVRFLDWHG�'RPDLQV��/$'V���rOrPHQWV�UrSrWrV��PDUTXDJH�HQ�EDQGHV�*��FRPSDUWLPHQW
$�%��GLVWDQFH�DX[�RULJLQHV�GH�UrSOLFDWLRQ��VLWHV�GH�IUDJLOLWr�FKURPRVRPLTXH���(Q�UHYDQFKH��SRXU�OHV�UHPDQLHPHQWV�VLPSOHV��LO�H[LVWH�XQH�GrSOrWLRQ



VLJQL�FDWLYH�HQ�SRLQWV�GH�FDVVXUH�GDQV�OHV�/$'V��&H�GHUQLHU�UrVXOWDW�LQ�UPH�O�K\SRWKqVH�G�XQ�FRQWLQXXP�HQWUH�UHPDQLHPHQWV�VLPSOHV�HW�FRPSOH[HV�

/D�SUREDELOLWr�DFFUXH�GH�FDVVXUH�GDQV�OHV�UrJLRQV�m�UrSOLFDWLRQ�WDUGLYH�DSSXLH�O�K\SRWKqVH�G�XQH�FRQGHQVDWLRQ�SUrPDWXUrH�G�XQ�FKURPRVRPH�GDQV
XQ�PLFURQR\DX��&HWWH�VrTXHVWUDWLRQ�H[SOLTXH�OH�UHJURXSHPHQW�GHV�FDVVXUHV�VXU�XQ�VHXO�FKURPRVRPH�HW�HVW�OH�OLHX�G�XQH�UrSOLFDWLRQ�UHWDUGrH���/D
FRQGHQVDWLRQ�KnWLYH�HQWUDvQH�OH�GrFURFKDJH�GHV�IRXUFKHV�GH�UrSOLFDWLRQ�HQFRUH�DFWLYHV�GDQV�OHV�UrJLRQV�OHV�SOXV�HQ�UHWDUG� �6L �OHV�IRXUFKHV
UDFFURFKHQW �G�DXWUHV�IUDJPHQWV�G�$'1� �OH �FKURPRVRPH�UHFRQVWUXLW �SRUWHUD�GHV�FLFDWULFHV�GH�FHV�PrFDQLVPHV�UrSOLFDWLIV� �6L �OHV �IRXUFKHV�VH
GrFURFKHQW�FRPSOqWHPHQW�HW�IRQW�DSSDUDvWUH�GH�YrULWDEOHV�FDVVXUHV�GRXEOH�EULQ��OHV�IUDJPHQWV�VHURQW�UDERXWrV�OH�PLHX[�SRVVLEOH�

1RV�UrVXOWDWV�VXJJqUHQW�XQH�RULJLQH�FRPPXQH�GHV�UHPDQLHPHQWV�FRPSOH[HV�

3LiFH�MRLQWH���$VVLVHVBFKURPRWKULSVLV�Y��GRF[



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� %HQMDPLQ�&RJQd

&2�����$SSRUW�GX�JjQRPH�WULR�SRXU�OH�GLDJQRVWLF�GH�OD�GjuFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

%HQMDPLQ�&RJQr���������7KRPDV�%HVQDUG������6rEDVWLHQ�.�U\���������0DULH�/DXUH�9XLOODXPH���������$QQLFN�7RXWDLQ���������'RPLQLTXH�%RQQHDX��������
(VWHOOH�&ROLQ���������/DXUHQW�3DVTXLHU���������:LOIULHG�&DUUr���������&KULVWqOH�'XERXUJ���������6\OYLH�2GHQW���������%ULJLWWH�*LOEHUW�'XVVDUGLHU����������
6DQGUD�0HUFLHU���������-HDQ�)UDQpRLV�'HOHX]H�������5LFKDUG�5HGRQ������%HUWUDQG�,VLGRU���������6WrSKDQH�%r]LHDX�������

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���O
,QVWLWXW�GX�7KRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH
���805�������L%UDLQ��8QLYHUVLWr�GH�7RXUV��,QVHUP��7RXUV��)UDQFH
���805�8�����,16(50��7RXUV��)UDQFH
���'rSDUWHPHQW�GH�%LRFKLPLH�HW�*rQrWLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH
���(TXLSH�0LWRYDVF/DE���,QVWLWXW�0LWR9DVF��805�&156�������,16(50�8������8QLYHUVLWr�G�$QJHUV��$QJHUV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���&156�805�������8QLYHUVLWr�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����($������8QLYHUVLWr�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��8QLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH

0RWV�FOHIV���Gr�FLHQFH�LQWHOOHFWXHOOH��JrQRPH��H[RPH��YDULDQWV�VWUXFWXUDX[

5jVXPj��

/H �VrTXHQpDJH �GH �O�H[RPH �SRXU �OH �GLDJQRVWLF �GH �OD �Gr�FLHQFH �LQWHOOHFWXHOOH ��',� �VH �JrQrUDOLVH �HW �OH �SODQ �c �)UDQFH �PrGHFLQH �JrQRPLTXH �����h
SURPHW�XQ�DFFqV�m�FRXUW�WHUPH�DX�VrTXHQpDJH�GX�JrQRPH�HQWLHU��/�DSSRUW�GX�JrQRPH�UHVWH�FHSHQGDQW�SHX�rWXGLr�SDU�UDSSRUW�m�O�H[RPH�GDQV�FHWWH
LQGLFDWLRQ��'DQV�XQ�FDGUH�GH�UHFKHUFKH��QRXV�DYRQV�REWHQX�XQ��QDQFHPHQW�SDU�OD�)RQGDWLRQ�0DODGLHV�5DUHV�SHUPHWWDQW�OH�VrTXHQpDJH�GX�JrQRPH
HQ�WULR�GH����SDWLHQWV�SUrVHQWDQW�XQH�',�PRGrUrH�m�VrYqUH��VRXYHQW�V\QGURPLTXH��,OV�RQW�rWr�UHFUXWrV�DSUqV�XQH�DQDO\VH�QRQ�FRQFOXDQWH�SDU�H[RPH
WULR�DX�VHLQ�GH�O�rWXGH�+8*2',06��UHFUXWHPHQW�GX�FHQWUH�GH�UrIrUHQFH�&/$'�2XHVW���/HV�619V�HW�,1'(/V�RQW�rWr�DQDO\VrV�DYHF�*$7.��OHV�YDULDQWV
VWUXFWXUDX[��69V��DYHF�0$17$��TXL�XWLOLVH�OHV�LQIRUPDWLRQV�SRUWrHV�SDU�OHV�c�VSOLW�UHDGV�h�HW�c�SDLUHG�UHDGV�h�SRXU�OD�GrWHFWLRQ�GH�WRXV�OHV�W\SHV�GH
69��HW�OHV�&19V�DYHF�FQ�0236��LQWHUYDOOHV�GH����SE��

/�DQDO\VH�GHV�YDULDQWV�GDQV�OD�VrTXHQFH�FRGDQWH�D�LGHQWL�r�����GHX[�SDWLHQWV�DYHF�GHV�YDULDQWV�IDX[�VHQV�GH�QRYR�GDQV�OH�JqQH�+�)�$��XQ�JqQH�HQ
FRXUV�GH�SXEOLFDWLRQ��GDQV�XQ�H[RQ�QRQ�FRXYHUW�SDU�H[RPH������XQ�YDULDQW�IDX[�VHQV�GH�QRYR�GDQV�OH�JqQH�7)(���UrFHPPHQW�SXEOLr��HW�����XQ�YDULDQW
VWRS�SDWKRJqQH�GDQV�XQ�JqQH�HQ�FRXUV�GH�SXEOLFDWLRQ�KrULWr�G�XQH�PqUH�KrWrUR]\JRWH�HW�DV\PSWRPDWLTXH��/�DQDO\VH�GHV�69V�SDU�0$17$�D�PRQWUr��
����XQH�WUDQVORFDWLRQ�W������S�����T����rTXLOLEUrH�GH�QRYR�DYHF�GHV�SRLQWV�GH�FDVVXUH�LQWHUJrQLTXHV������XQH�LQYHUVLRQ�GH�QRYR�GH����0E�LPSOLTXDQW
OH�JqQH�)2;3�������XQH�LQYHUVLRQ�GH���0E�GH�QRYR�VXU�OH�EUDV�ORQJ�GX�FKURPRVRPH���DYHF�GHV�SRLQWV�GH�FDVVXUHV�LQWHUJrQLTXHV��HW�����XQH�GrOrWLRQ
GH����NE�GH�QRYR�HPSRUWDQW�XQ�H[RQ�GX�JqQH�&;RUI���VXU�OH�FKURPRVRPH�;�FKH]�XQH��OOH��/�DQDO\VH�FRPSOrPHQWDLUH�GHV�&19V�SDU�FQ�0236�D�PLV
HQ�rYLGHQFH�XQH�GrOrWLRQ�GH���NE�m�O�rWDW�KRPR]\JRWH�GDQV�OH�JqQH�5635<���TXL�Q�D�SDV�rWr�LGHQWL�rH�SDU�0$17$�m�FDXVH�G�XQ�PDXYDLV�DOLJQHPHQW
DX�QLYHDX�GHV�SRLQWV�GH�FDVVXUHV��/�rWXGH�GHV�YDULDQWV�GDQV�XQH�K\SRWKqVH�DXWRVRPLTXH�UrFHVVLYH�D�PLV�HQ�rYLGHQFH�GHX[�YDULDQWV�SDWKRJqQHV
GDQV�OH�JqQH�+$&(��HW�WURLV�SRWHQWLHOV�QRXYHDX[�JqQHV�GH�',��GRQW�,176���SRXU�OHTXHO�XQH�FRKRUWH�GH�SDWLHQWV�HVW�HQ�FRXUV�GH�FRQVWLWXWLRQ�

$X�WRWDO��OHV�UrVXOWDWV�SUrOLPLQDLUHV�GH�FHWWH�FRKRUWH�HQFRUH�HQ�FRXUV�G�DQDO\VH�PRQWUHQW�TX�XQ�GLDJQRVWLF�SUREDEOH�SHXW�sWUH�rWDEOL�FKH]������
SDWLHQWV��FRPSUHQDQW���69V�GRQW���YLVLEOHV�SDU�XQH�DQDO\VH�GX�FDU\RW\SH��'H�QRXYHDX[�JqQHV�FDQGLGDWV�RQW�SX�sWUH�LGHQWL�rV�HQ�UrFHVVLI��XQ�PRGH
GH�WUDQVPLVVLRQ�TXL�HVW�SHXW�sWUH�VRXV�HVWLPr�SDU�OHV�rWXGHV�HQ�WULR��$�QRWHU�TXH�FKH]�XQ�SDWLHQW�VDQV�FDQGLGDW��XQ�YDULDQW�SDWKRJqQH�GDQV�1,3%/�D
rWr �LGHQWL�r �HQ �PRVDwTXH �m ���� �GDQV �OD �VDOLYH �VXLWH �m �XQH �DQDO\VH �SDU �SDQHO �DSUqV �UrrYDOXDWLRQ �GX �SKrQRW\SH� �%LHQ �TX�DXFXQ �rYqQHPHQW
VXVFHSWLEOH�G�sWUH�SDWKRJqQH�GDQV�OHV�UrJLRQV�QRQ�FRGDQWHV�Q�DLW�rWr�LGHQWL�r�SRXU�OH�PRPHQW��OH�JrQRPH�HQ�WULR�SUrVHQWH�XQ�UHQGHPHQW�VXSrULHXU
m�O�H[RPH�JUnFH�m�OD�GrWHFWLRQ�GHV�69V�HW�XQH�PHLOOHXUH�FRXYHUWXUH�GHV�UrJLRQV�FRGDQWHV�

3LiFH�MRLQWH���DEVWUDFW�DVVLVHV����B%&�GRF



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� $QQDFKLDUD�'H�6DQGUH�*LRYDQQROL

&2�����/H�V\QGURPH�0$'D0��XQH�QRXYHOOH�G\VSODVLH�DFURPDQGLEXODLUH�GXH�f�OqDEVHQFH�GH�OD�SURWjLQH�07;���UHOLH�OH
G\VIRQFWLRQQHPHQW�PLWRFKRQGULDO�DX�QR\DX

$XWHXUV��

6DKDU�(ORXHM������.DULP�+DUKRXUL������&RUDOLQH�$LUDXOW������0RUJDQH�/HPDR������*HQHYLqYH�%DXMDW������6KHHOD�1DPSRRWKLUL������+�O\D�.D\VHULOL�����
1LKDO�$O�0HQDEDZ\������/DLOD�6HOLP������5REHUW�5XELQV]WDMQ������&KD\NL�&KDUDU������&DWKHULQH�%DUWROL������$JQqV�5{WLJ������-rUrPLH�0RUWUHX[������3HWHU
%DXHU�������&DWDULQD�3HUHLUD�������1DWKDOLH�(VFDQGH�%HLOODUG�������$QWRLQH�0XFKLU�������/LVD�0DUWLQR�������<RVHI�*UXHQEDXP������6RQJ+XD�/HH������
3KLOLSSH�0DQLYHW�����������*X\�/HQDHUV������%UXQR�5HYHUVDGH�������1LFRODV�/rY\����������$QQDFKLDUD�'H�6DQGUH�*LRYDQQROL��������

���,16(50�8�������0DUVHLOOH�0HGLFDO�*HQHWLFV��$L[�0DUVHLOOH�8QLYHUVLWr��0DUVHLOOH��)UDQFH
���0LWR/DE��&156�805�������,16(50�8������8QLYHUVLWr�G�$QJHUV��&+8�G�$QJHUV��$QJHUV��)UDQFH
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��,16(50�805�������,0$*,1(�,QVWLWXWH��1HFNHU�(QIDQWV�0DODGHV�+RVSLWDO��3DULV��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULF�*HQHWLFV��$PULWD�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV�	�5HVHDUFK�&HQWUH��.HUDOD��,QGH
���0HGLFDO�*HQHWLFV�'HSDUWPHQW��.Rp�XQLYHUVLW\��6FKRRO�RI�0HGLFLQH��.86R0����,VWDQEXO��7XUTXLH
���1HXURORJ\�DQG�PHWDEROLF�GLYLVLRQ��&DLUR�XQLYHUVLW\�FKLOGUHQ�KRVSLWDO��&DLUR��jJ\SWH
���3ROH�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��1HFNHU�(QIDQWV�0DODGHV�+RVSLWDO��3DULV��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��,QVWLWXWH�RI�/LIH�6FLHQFHV��+HEUHZ�8QLYHUVLW\�RI�-HUXVDOHP��-HUXVDOHP��,VUDtO
���,16(50�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����&(172*(1(�$*��&(172*(1(�$*��5RVWRFN��$OOHPDJQH
����$67$5��,QVWLWXWH�RI�0HGLFDO�%LRORJ\��6LQJDSRUH��6LQJDSRXU
����,QVHUP�8056�����&HQWHU�RI�5HVHDUFK�LQ�0\RORJ\��,QVWLWXW�GH�0\RORJLH��6RUERQQH�8QLYHUVLWr��*�+��3LWLH�6DOSHWULHUH����3DULV��)UDQFH
����&HOH6FUHHQ�6$6��&HOH6FUHHQ�6$6��3DULV��)UDQFH
����$3+3��%LREDQN�/DULERLVLqUH�%%�������������+zSLWDO�/DULERLVLqUH��3DULV��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��/D�7LPRQH�&KLOGUHQ
V�KRVSLWDO��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���07;���PHWD[LQ��PLWRFKRQGULH��YLHLOOLVVHPHQW��QR\DX��ODPLQRSDWKLH��G\VSODVLH�DFURPDQGLEXODLUH

5jVXPj��

/HV�V\QGURPHV�c�G\SODVLH�DFURPDQGLEXODLUH�h��0$'��FRQQXV�VRQW�GXV�SULQFLSDOHPHQW�m�GHV�PXWDWLRQV
UrFHVVLYHV�GHV�JqQHV�/01$��=0367(���RX�%$1)��HW�IRQW�SDUWLH�GX�VSHFWUH�SKrQRW\SLTXH�GHV�ODPLQRSDWKLH
SURJrURLGHV� �,OV �VRQW �FDUDFWrULVrV �SDU �GHV �DQRPDOLHV �PDMHXUHV �GH �OD �PRUSKRORJLH �HW �GHV �IRQFWLRQV
QXFOrDLUHV�

1RXV�UDSSRUWRQV�O�LGHQWL�FDWLRQ�GH�TXDWUH�PXWDWLRQV�QXOOHV�KRPR]\JRWHV�GL�rUHQWHV�GX�JqQH�07;���FRGDQW
SRXU�OD�0(7$;,1(����FKH]�VL[�HQIDQWV�DWWHLQW�G�XQH�G\VSODVLH�DFURPDQGLEXODLUH�VrYqUH��DSSHOrH�0$'D0
V\QGURPH��0DQGLEXORDFUDO�'\VSODVLD�DVVRFLDWHG�WR�07;���

/D�0(7$;,1(���HVW�XQH�SURWrLQH�XELTXLWDLUH�GH�OD�PHPEUDQH�PLWRFKRQGULDOH�H[WHUQH��00(��LPSOLTXrH�GDQV
O�LPSRUW�GH�SURWrLQHV�m�WRSRORJLH�FRPSOH[H�GDQV�OD�00(�HW�GDQV�O�LQGXFWLRQ�GH�O�DSRSWRVH�HQ�UrSRQVH�DX
71)�DOSKD� �&HV �SDWLHQWV� �LVVXV �GH �IDPLOOHV �FRQVDQJXLQHV �G�RULJLQHV �JrRJUDSKLTXHV �GL�rUHQWHV� �SUrVHQWHQW
XQH�DWWHLQWH�FOLQLTXH�KRPRJqQH�HW�WUqV�SURFKH��GHV�ODPLQRSDWKLHV�SURJrURLGHV�FRPPH�OHV�0$'�RX�OD
3URJHULD�GH�+XWFKLQVRQ�*LOIRUG��+*36���LQFOXDQW�XQ�UHWDUG�GH�FURLVVDQFH�SRVW�QDWDO��XQH�OLSRG\VWURSKLH��XQH
G\VPRUSKLH�IDFLDOH�W\SLTXH�DYHF�PLFURJQDWKLH��GHV�RUHLOOHV�ODUJHV�EDV�LPSODQWrHV��XQH�DFFXPXODWLRQ�GH
WLVVX�DGLSHX[�DX�QLYHDX�GHV�MRXHV��XQ�QH]��Q�HW�ORQJ��GHV�UrVRUSWLRQV�RVVHXVHV�GLVWDOHV��GHV�FDOFL�FDWLRQV
DUWrULHOOHV��XQH�K\SHUWHQVLRQ�H[WUsPHPHQW�VrYqUH�HW�XQH�JORPrUXORVFOrURVH�

/HV�ZHVWHUQ�EORWV�UrDOLVrV�VXU�OHV��EUREODVWHV�GH�GHX[�SDWLHQWV�RQW�PRQWUr�O�DEVHQFH�WRWDOH�GH�OD�SURWrLQH
0(7$;,1(����DFFRPSDJQrH�SDU�O�DEVHQFH�GH�VRQ�SDUWHQDLUH�0(7$;,1(����rJDOHPHQW�ORFDOLVr�GDQV�OD�00(�

/HV ��EUREODVWHV �SUrVHQWDLHQW �SDU �DLOOHXUV �XQH �IUDJPHQWDWLRQ �PDMHXUH �GX �UrVHDX �PLWRFKRQGULDO�
SUREDEOHPHQW �GXH �m �XQH �DXJPHQWDWLRQ �GHV �SURFHVVXV �GH ��VVLRQ �PLWRFKRQGULDOH� �XQH �UrGXFWLRQ �GH
FRPSRVDQWV �GH �OD �FKDLQH �UHVSLUDWRLUH �VLPLODLUH �m �FHOOH �REVHUYrH�GDQV �OH �+*36�HW �XQH�UrGXFWLRQ �GHV
FDSDFLWrV �GH�SKRVSKRU\ODWLRQ�R[\GDWLYH� �'H�SOXV� �OHV ��EUREODVWHV �GHV�SDWLHQWV �UrVLVWDLHQW �m �O�LQGXFWLRQ�GH
O�DSRSWRVH�SDU�OH�71)�DOSKD�RX�OD�VWDXURVSRULQH��FRQGXLVDQW��FRPPH�SUREDEOHV�YRLHV�DOWHUQDWLYHV�YLVDQW�m
c �QHXWUDOLVHU �h �OHV �FHOOXOHV �DOWrUrHV �GDQV �O�RUJDQLVPH� �m �XQH �DXJPHQWDWLRQ �GH �OD �VHQHVFHQFH� �GH �OD
PLWRSKDJLH �HW �GHV �WHPSV �GH �GrGRXEOHPHQW �FHOOXODLUH� �'H �IDpRQ �LQWrUHVVDQWH� �GHV �DQRPDOLHV
PRUSKRORJLTXHV�QXFOrDLUHV�PDMHXUHV�RQW�rWr�REVHUYrHV�m�OD�IRLV�GDQV�OHV��EUREODVWHV�GHV�SDWLHQWV�GrSOrWrV
HQ�0(7$;,1(���HW�FKH]�&��HOHJDQV�VRXV�H[SULPDQW�O�RUWKRORJXH�PW[���SDU�VL51$��1RXV�UDSSRUWRQV�GRQF



O�LGHQWL�FDWLRQ �GX �V\QGURPH �0$'D0� �UrYrODQW �XQH �UHODWLRQ �LQDWWHQGXH �HQWUH �OD �FRPSRVLWLRQ �� �IRQFWLRQ
PLWRFKRQGULDOH�HW�OD�PRUSKRORJLH�QXFOrDLUH��rWDEOLVVDQW�XQ�OLHQ�SK\VLRSDWKRORJLTXH�DYHF�OHV�ODPLQRSDWKLHV
SURJrURLGHV�FRQQXHV�HW�VRXV�WHQGDQW�SUREDEOHPHQW�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV�FRPPXQHV�REVHUYrHV�
&HV�WUDYDX[�VRQW�HQ�FRXUV�GH�SHHU�UHYLHZ�GDQV�1DWXUH�&RPPXQLFDWLRQV�

3LiFH�MRLQWH���DEVWUDFW�(ORXHM�HW�DO��07;��PXWDWLRQV�GRF[



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� 1ROZHQQ�-HDQ�0DUcDLV

&2�����3DWKRORJLHV�XOWUD�UDUHV�GLDJQRVWLTXjHV�SDU�VjTXHQhDJH�KDXW�GjELW�GqH[RPH�VXU�XQH�VjULH�GH�����SDWLHQWV�GDQV�OH
GRPDLQH�GHV�DQRPDOLHV�GX�GjYHORSSHPHQW�DX�&+8�GH�5HQQHV

$XWHXUV��

3DXO�5ROOLHU���������&KULVWHOH�'XERXUJ���������:LOIULG�&DUUr������9rURQLTXH�'DYLG���������&KORr�4XHOLQ������0rODQLH�)UDGLQ������/DXUHQW�3DVTXLHU��������
6\OYLH�2GHQW���������1ROZHQQ�-HDQ�0DUpDLV����

���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�5(11(6��5(11(6��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH�PROrFXODLUH�HW�JrQRPLTXH��&+8�5(11(6��5(11(6��)UDQFH
���&156�805�������,*'5���8QLYHUVLWr�GH�5HQQHV����5(11(6��)UDQFH
���,16(50�������&,&�SrGLDWULTXH��5(11(6��)UDQFH
���&HQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�&/$'�28(67��&+8�5(11(6��5(11(6��)UDQFH

0RWV�FOHIV���$QRPDOLHV�GX�GrYHORSSHPHQW��Gr�FLHQFH�LQWHOOHFWXHOOH��SDWKRORJLHV�XOWUD�UDUHV��VrTXHQpDJH�KDXW�GrELW�G
H[RPH�

5jVXPj��

/�DYqQHPHQW�GHV�WHFKQLTXHV�GH�VrTXHQpDJH�KDXW�GrELW��6+'��D�SHUPLV�G�DXJPHQWHU�UDSLGHPHQW�OH�UHQGHPHQW�GLDJQRVWLTXH�FKH]�OHV�SDWLHQWV
SRUWHXUV�G�DQRPDOLHV�GX�GrYHORSSHPHQW��$'��DYHF�RX�VDQV�Gr�FLHQFH�LQWHOOHFWXHOOH��',���GH�UrGXLUH�O�HUUDQFH�GLDJQRVWLTXH��G�rWHQGUH�OH�SKrQRW\SH
GH�SDWKRORJLHV�GrMm�FRQQXHV��GH�UDSSRUWHU�GH�QRPEUHX[�QRXYHDX[�JqQHV�UHVSRQVDEOHV�G�$'�DYHF�RX�VDQV�',�DVVRFLrH��3DUDOOqOHPHQW��OH�WDX[
GLDJQRVWLTXH�GH�SDWKRORJLHV�XOWUD�UDUHV��SUrYDOHQFH��S�������������D�OXL�DXVVL�DXJPHQWr��3DUPL�FHV�GHUQLqUHV��OD�SURSRUWLRQ�GH�SDWKRORJLHV�GH
GHVFULSWLRQ�UrFHQWH�DYHF�SHX�GH�UHFXO�VXU�O�rYROXWLRQ�HW�DYHF�GH�SHWLWHV�FRKRUWHV�GHVFULSWLYHV�DSSDUDvW�LPSRUWDQWH��0rWKRGHV��QRXV�DYRQV�UHSULV����
UrVXOWDWV�GH�6+'�G�H[RPH�UrDOLVrV�GDQV�OH�FDGUH�GLDJQRVWLTXH�FKH]�GHV�SDWLHQWV�SRUWHXUV�G�$'�DYHF�RX�VDQV�',�VDQV�RULHQWDWLRQ�FOLQLTXH�SUrFLVH
HQWUH������HW������SDU�OH�ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH�HW�GH�JrQRPLTXH�GX�&+8�GH�5HQQHV�HW�QRXV�DYRQV�UHFKHUFKr�OHV�GLDJQRVWLFV�TXL
UHOHYDLHQW�GHV�SDWKRORJLHV�XOWUD�UDUHV�DLQVL�TXH�OHV�VRXUFHV�G�LQIRUPDWLRQ�GLVSRQLEOHV�SRXU�FHV�SDWLHQWV��/HV�rFKDQWLOORQV�G�$'1�RQW�rWr�DQDO\VrV
VHORQ�OHV�rWDSHV�VXLYDQWHV��HQULFKLVVHPHQW�SDU�FDSWXUH�GH�VrTXHQFH�6XUH6HOHFW�;7�)RFXVHG�([RPH��$JLOHQW�7HFKQRORJLHV���VrTXHQpDJH�KDXW�GrELW
VXU�SODWHIRUPH�+L6HT�RX�1H[W6HT��,OOXPLQD���DQDO\VH�ELR�LQIRUPDWLTXH�HW�LQWHUSUrWDWLRQ�UrDOLVrHV�DYHF�OHV�RXWLOV�GrYHORSSrV�DX�ODERUDWRLUH��LQFOXDQW
OHV�ORJLFLHOV�%:$�0(0�SRXU�O�DOLJQHPHQW��KJ�����*$7.�HW�)UHH%D\HV�SRXU�OH�cYDULDQW�FDOOLQJh��$1129$5�HW�$/$087��,QWHUDFWLYH�%LRVRIWZDUH��SRXU
O�DQQRWDWLRQ��5rVXOWDWV���������GHV�DQDO\VHV�RQW�rWr�UrDOLVrHV�HQ�WULR��6XU�OHV�����DQDO\VHV�G�H[RPH��OD�PLVH�HQ�rYLGHQFH�G�XQ�YDULDQW�GH�FODVVH���RX
��VHORQ�OD�FODVVL�FDWLRQ�$&0*�GDQV����JqQHV�GL�rUHQWV�D�SHUPLV�GH�UHQGUH�XQ�GLDJQRVWLF�FHUWDLQ�SRXU����FDV�����������/HV�EDVHV�PROrFXODLUHV�GH
���GH�FHV����SDWKRORJLHV�������RQW�rWr�GrFULWHV�DSUqV������GRQW���DSUqV����������������1RXV�DYRQV�SX�UHWURXYHU�GHV�GRQQrHV�GH�SUrYDOHQFH
GLVSRQLEOHV�SRXU����GH�FHV�GLDJQRVWLFV��������VRQW�FODVVrV�FRPPH�XOWUD�UDUHV�HW�SRXU�������PRLQV�GH����FDV�VRQW�GrFULWV�GDQV�OD�OLWWrUDWXUH��1RXV
DYRQV�rJDOHPHQW�UHFKHUFKr�O�H[LVWHQFH�G�LQIRUPDWLRQV�DFFHVVLEOHV�DX[�IDPLOOHV�FRQFHUQDQW�OD�SDWKRORJLH��DVVRFLDWLRQ�GH�SDWLHQWV��UHVVRXUFHV�ZHE�
SRXU�FKDTXH�GLDJQRVWLF��'LVFXVVLRQ��FRQFOXVLRQ��/�HQVHPEOH�GH�FHV�GRQQrHV�VRXOLJQH�O�LPSRUWDQFH�GX�WDX[�GH�SDWKRORJLHV�XOWUD�UDUHV�GLDJQRVWLTXrHV
JUnFH�DX�6+'�GDQV�OH�GRPDLQH�GHV�$'�HW�OH�SHX�G�LQIRUPDWLRQV�GLVSRQLEOHV�SRXU�OHV�SDWLHQWV�HW�OHXUV�IDPLOOHV�FRQFHUQDQW�O�rYROXWLRQ�HW�OH�SDUFRXUV
GH�VRLQ��8Q�DFFRPSDJQHPHQW�JOREDO�HW�XQ�VXLYL�PrGLFDO�UrJXOLHU�GH�FHV�SDWLHQWV�DSSDUDvW�LPSRUWDQW�DYHF�XQH�YHLOOH�ELEOLRJUDSKLTXH�HW�XQH�PLVH�m
MRXU�UrJXOLqUH�GHV�FRQQDLVVDQFHV�D�Q�GH�OLPLWHU�OD�VHQVDWLRQ�G�LVROHPHQW�UHVVHQWLH�SDU�OHV�IDPLOOHV�

�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� 0dGdULF�-HDQQH

&2�����(WXGH�SKjQRW\SLTXH�GX�V\QGURPH�G
$DUVNRJ�OLj�f�GHV�PXWDWLRQV�GH�)*'���f�SDUWLU�G
XQH�VHULH�GH�����SDWLHQWV��
UHFRPPDQGDWLRQV�SRXU�OH�GLDJQRVWLF�HW�OD�SULVH�HQ�FKDUJH

$XWHXUV��

0rGrULF�-($11(���������1DWKDOLH�521&(������*HQHYLqYH�%$8-$7������6\OYDLQ�%5(721������6WrSKDQLH�$53,1������)ORUHQFH�3(7,7������&OrPHQFH
9$1/(5%(5*+(������$QQH�',(8;������6\OYLH�0$12895,(5������&DWKHULQH�9,1&(17�'(/250(������3KLOLSSH�.+$8�9$1�.,(1������-XOLHQ�9$1�*,/6�����
&KORr�48(/,1�������/DXUHQW�3$648,(5�������6\OYLH�2'(17�������)ORUHQFH�'(085*(5�������)DQQ\�/$))$5*8(�������&KULVWLQH�)5$1&$11(7������
'RPLQLTXH�0$57,1�������$OH[DQGUD�$)(1-$5�������6DQGUD�:+$/(1�������$ODLQ�9(5/2(6�������<OLQH�&$35,�������$QGUrH�'(/$+$<(�������-XOLH
3/$,6$1&,(�������3KLOLSSH�/$%581(�������$QQH�'(675((�������,VDEHOOH�0$<67$'7�������9LRULFD�&,251$�021)(55$72�������%HUWUDQG�,6,'25������
0DULH�9,1&(17�������$OEHUW�'$9,'�������1ROZHQ�-($1�0$5&$,6�������6RSKLH�1$0%27�������(OLVH�6&+$()(5�������6DOLPD�(/�&+(+$'(+�������-DPHV
/(63,1$66(�������3DWULFN�&2//,*121�������7L�DQ\�%86$�������1LFROH�3+,/,3�������0DUMRODLQH�:,//(06�������0DUF�3/$1(6�������2OLYHU�9$1$..(5������
/DHWLWLD�/$0%(57�������%UXQR�/(+(83�������0LFKqOH�0$7+,(8�'5$0$5'�������*LOOHV�025,1�������.ODXV�',(75,&+�������(PPDQXHOOH�*,1*/,1*(5
������$OODQ�%$<$7�������0HHQD�%$/$68%5$0$1,$1�������%HQMDPLQ�'$85,$7�������'DPLHQ�+$<(�������-HDQQH�$0,(/������0DUOqQH�5,2������9DOrULH
&250,(5�'$,5(������$QQLFN�7287$,1��������

���6HUYLFH�GH�*rQrWLTXH��&+8�GH�7RXUV��72856��)UDQFH
���8QLWr�PL[WH�GH�UHFKHUFKH�,16(50�������8QLYHUVLWr�)UDQpRLV�5DEHODLV�GH�7RXUV��72856��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���5DGLRORJLH�SrGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH��OLOOH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�1vPHV��1vPHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+�GH�9DQQHV��9DQQHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+�GX�0DQV��/H�0DQV��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�7URXVVHDX��3DULV��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�3rGLDWULH��+zSLWDO�$QWRLQH�%HFOqUH��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��%HOJLTXH
����6HUYLFH�GH�*rQrWLTXH��&+5�GH�0HW]�7KLRQYLOOH��0HW]��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����&HQWUH�GH�*rQrWLTXH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+�GH�&KDPErU\��&KDPErU\��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+�GH�7RXORQ��7RXORQ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�SrGLDWULH�HW�JrQrWLTXH�PrGLFDOH��&+8�GH�%UHVW��%UHVW��)UDQFH
����&HQWHU�IRU�0HGLFDO�*HQHWLFV��*KHQW�8QLYHUVLW\�+RVSLWDO��*KHQW��%HOJLTXH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�1DQF\��1DQF\��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�G
$PLHQV��$PLHQV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�HW�3URFUrDWLRQ��&+8�GH�*UHQREOH��*UHQREOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��*+5�0XOKRXVH�6XG�$OVDFH��0XOKRXVH��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULFV��8QLYHUVLW\�+RVSLWDO�RI�&RSHQKDJHQ��&RSHQKDJHQ��'DQHPDUN
����6KH�HOG�FOLQLFDO�JHQHWLFV�VHUYLFH��6KH�HOG�FKLOGUHQ�1+6�IRQGDWLRQ�WUXVW��6KH�HOG��5R\DXPH�8QL
����6HUYLFH�GH�F\WRJrQrWLTXH�HW�JrQrWLTXH�PrGLFDOH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1LFH��1LFH��)UDQFH
����8QLWr�PL[WH�GH�UHFKHUFKH�,16(50������8QLYHUVLWr�)UDQpRLV�5DEHODLV�GH�7RXUV��72856��)UDQFH

0RWV�FOHIV���$DUVNRJ��G\VSODVLH�IDFLR�JrQLWDOH��)*'�

5jVXPj��

/H�V\QGURPH�G�$DUVNRJ��6$���DXVVL�DSSHOr�G\VSODVLH�IDFLR�JrQLWDOH��HVW�XQ�V\QGURPH�OLr�m�O�;��UDSSRUWr�SRXU�OD�SUHPLqUH�IRLV�SDU�$DUVNRJ�HQ�������,O
HVW�FDUDFWrULVr�SDU�XQH�G\VPRUSKLH�IDFLDOH�UHFRQQDLVVDEOH��XQH�SHWLWH�WDLOOH�PRGrUrH��GHV�DQRPDOLHV�GHV�H[WUrPLWrV�DLQVL�TXH�GHV�DQRPDOLHV
JrQLWDOHV��QRWDPPHQW�GX�VFURWXP��/H�6$�HVW�FDXVr�SDU�GHV�PXWDWLRQV�GX�JqQH�)*'���VLWXr�VXU�HQ�;T�������&H�JqQH�FRGH�XQH�SURWrLQH�rFKDQJHXVH
GH �JXDQLQH ��*()� �TXL �DFWLYH �VSrFL�TXHPHQW �OD �5KR�*73DVH �&'&��� �&HWWH �YRLH �LQWHUYLHQW �QRWDPPHQW �GDQV �OH �GrYHORSSHPHQW �RVVHX[� �/HV
FRQQDLVVDQFHV�GX�SKrQRW\SH�GX�6$�VRQW�HVVHQWLHOOHPHQW�EDVrHV�VXU�OD�GHVFULSWLRQ�GH�SDWLHQWV�GRQW�OH�GLDJQRVWLF�Q�D�SDV�rWr�FRQ�UPr�SDU�O�DQDO\VH
GX�JqQH�)*'���$LQVL��FHUWDLQV�DVSHFWV�GX�SKrQRW\SH�VRQW�HQFRUH�SHX�FRQQXV��(Q�SDUWLFXOLHU��OD�GHVFULSWLRQ�GX�SKrQRW\SH�QHXURGrYHORSSHPHQWDO�HVW
H[WUsPHPHQW�KrWrURJqQH�GDQV�OD�OLWWrUDWXUH�PrGLFDOH�

$�Q�GH�UHGr�QLU �OH�VSHFWUH�SKrQRW\SLTXH�GX�6$�HW�D�Q�GH�SURSRVHU�GHV�FULWqUHV�GLDJQRVWLTXHV� �QRXV�DYRQV�DQDO\Vr�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV



G�XQH�JUDQGH�VrULH �GH� �SDWLHQWV �DYHF�XQH�PXWDWLRQ�LGHQWL�rH�GDQV�)*'�� �$�Q�GH�UHFXHLOOLU �FHV �LQIRUPDWLRQV� �XQ�TXHVWLRQQDLUH �rWDEOL �m �SDUWLU �GHV
GRQQrHV�GH�OD�OLWWrUDWXUH�D�rWr�HQYR\r�DX[�FOLQLFLHQV�UrIrUHQWV��'HV�SKRWRV�HW�GHV�UDGLRJUDSKLHV�RVVHXVHV�rWDLHQW�rJDOHPHQW�GHPDQGrHV��/HV
rOrPHQWV�PRUSKRORJLTXHV�RQW�rWr�UHYXV�SDU�GHV�G\VPRUSKRORJLVWHV�H[SrULPHQWrV�HW�OHV�UDGLRJUDSKLHV�RVVHXVHV�RQW�rWr�UHOXHV�SDU�O�rTXLSH�GX
FHQWUH �GH�UrIrUHQFH�IUDQpDLV �GHV �PDODGLHV �RVVHXVHV �FRQVWLWXWLRQQHOOHV� �1RXV �SUrVHQWRQV �OHV �UrVXOWDWV �GH �O�DQDO\VH �FOLQLTXH� �UDGLRORJLTXH�HW
PROrFXODLUH�GH�����SDWLHQWV�JDUpRQV��1RV�UrVXOWDWV�DSSRUWHQW�GHV�LQIRUPDWLRQV�VXU�O�KLVWRLUH�QDWXUHOOH�GX�6$�HW�VXU�OD�SUrYDOHQFH�GHV�VLJQHV
FOLQLTXHV��1RXV�DSSRUWRQV�rJDOHPHQW�OD�GHVFULSWLRQ�GH�QRXYHDX[�VLJQHV�FOLQLTXHV�HW�UDGLRORJLTXHV�DVVRFLrV�DX�6$�

(Q�Q��DX�UHJDUG�GHV�VWUDWrJLHV�DFWXHOOHV�GH�VrTXHQpDJH�m�KDXW�GrELW�HW�O�HVVRU�GX�UrWUR�SKrQRW\SDJH��QRXV�SURSRVRQV�GHV�FULWqUHV�GLDJQRVWLTXHV
SHUPHWWDQW�GH�MXVWL�HU�O�rWXGH�PROrFXODLUH�GH�)*'� �GHYDQW�XQH�VXVSLFLRQ�FOLQLTXH�HW�SHUPHWWDQW�rJDOHPHQW�O�LQWHUSUrWDWLRQ�GHV�YDULDQWV�GH�)*'�
LVVXV�GX�VrTXHQpDJH�KDXW�GrELW��1RXV�SURSRVRQV�rJDOHPHQW�GHV�UHFRPPDQGDWLRQV�SRXU�OD�SULVH�HQ�FKDUJH�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� $XGUH\�0HOHX

&2�����5DSLGRPLTXH���6jTXHQhDJH�GX�JjQRPH�HQ��iUH�LQWHQWLRQ�FKH]�OHV�QRXYHDX�QjV�KRVSLWDOLVjV�DX[�VRLQV�LQWHQVLIV�

$XWHXUV��

$XGUH\�0rOHX������-XOLH�*DXWKLHU������)DGL�+DPGDQ������*X\ODLQH�'
$PRXUV������&DWDOLQD�0DIWHL������-HDQ�)UDQpRLV�6RXF\������-DFTXHV�/�0LFKDXG�����
$QQH�0DULH�/DEHUJH����

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�6DLQWH�-XVWLQH��0RQWUrDO��&DQDGD

0RWV�FOHIV���6rTXHQpDJH�GX�JrQRPH��VRLQV�LQWHQVLIV

5jVXPj��

,QWURGXFWLRQ� �/HV�PDODGLHV�JrQrWLTXHV�UDUHV�UHSUrVHQWHQW�XQH�FDXVH�IUrTXHQWH�G
DGPLVVLRQ�DX[�VRLQV�LQWHQVLIV �QrRQDWDX[��6,11�� �jWDEOLU �XQ
GLDJQRVWLF�GH�PDODGLHV�UDUHV�FKH]�OHV�QRXYHDX�QrV�SHXW�sWUH�GL�FLOH�HQ�UDLVRQ�GH�OHXUV�SUrVHQWDWLRQV�VRXYHQW�DW\SLTXHV�RX�SHX�VSrFL�TXHV��2U��GHV
rWXGHV�UrFHQWHV�VXJJqUHQW�TX�XQ�GLDJQRVWLF�rWLRORJLTXH�SRVr�UDSLGHPHQW�DSUqV�O
DGPLVVLRQ�DX[�6,11�D�HFWH�VLJQL�FDWLYHPHQW�OD�SULVH�HQ�FKDUJH�
/�REMHFWLI�GH�FHWWH�rWXGH�HVW�G�rYDOXHU�O�LPSDFW�GX�VrTXHQpDJH�HQWLHU�GX�JrQRPH�HQ�PRGH�UDSLGH�VXU�OH�UHQGHPHQW�GLDJQRVWLTXH�HW�OD�SULVH�HQ
FKDUJH�GHV�HQIDQWV�DGPLV�DX[�6,11�

0dWKRGHV��8Q�VrTXHQpDJH�GX�JrQRPH�HQWLHU�HQ�WULR�D�rWr�UrDOLVr�FKH]�OHV�QRXYHDX�QrV�DGPLV�DX[�6,11�GX�&+8�6DLQWH�-XVWLQH��HQWUH�OHV�PRLV�GH
PDUV�HW�VHSWHPEUH�������HQ�UDLVRQ�G�XQH�VXVSLFLRQ�GH�PDODGLHV�UDUHV��/HV�JrQRPHV�RQW�rWr�VrTXHQFrV�VXU�XQ�V\VWqPH�1RYD6HT��,OOXPLQD��HW�OHXU
DQDO\VHV�ELR�LQIRUPDWLTXHV�RQW�rWr�UrDOLVrHV�VXU�OD�SLSHOLQH�'UDJHQ��/�LPSDFW�GX�UrVXOWDW�VXU�OD�SULVH�HQ�FKDUJH�GH�O�HQIDQW�D�rWr�rYDOXr�SRXU�WRXWH�OD
SrULRGH�GH�O�KRVSLWDOLVDWLRQ��

5dVXOWDWV��'L[�KXLW�SDWLHQWV�RQW�rWr�LQFOXV�GDQV�O�rWXGH����SRXU�XQH�HQFrSKDORSDWKLH�rSLOHSWLTXH����SRXU�XQH�FDUGLRSDWKLH�����SRXU�XQ�V\QGURPH
SRO\�PDOIRUPDWLI�HW���SRXU�XQ�V\QGURPH�GH�&XVKLQJ�FRQJrQLWDO��8Q�UrVXOWDW�SUrOLPLQDLUH�D�rWr�UHQGX�HQ���VHPDLQH�SRXU�WRXV�OHV�FDV�R|�GHV
YDULDWLRQV�SDWKRJrQLTXHV�RQW�rWr�LGHQWL�rHV��/D�GXUrH�PrGLDQH�HQWUH�O�LQFOXVLRQ�HW�OH�UHQGX�GX�UrVXOWDW�D�rWr�GH����MRXUV��TXDUWLOH���������TXDUWLOH����
�����6HSW�GLDJQRVWLFV�RQW�rWr�SRVrV�SDU�OH�VrTXHQpDJH�GX�JrQRPH����������3DUPL�FHX[�FL����GLDJQRVWLFV�rWDLHQW�LQDWWHQGXV�HW�DXUDLHQW�rWr�PDQTXrV
SDU�XQH�DSSURFKH�GH�VrTXHQpDJH�GH�SDQHOV�GH�JqQHV�SDUFH�TXH�OH�PrGHFLQ�JrQrWLFLHQ�QH�OHV�DYDLHQW�SDV�LQLWLDOHPHQW�rYRTXrV��8QH�PRGL�FDWLRQ�GH
OD �SULVH �HQ �FKDUJH �RX �GX �FRQVHLO �IDPLOLDO �VXLWH �DX �UHQGX �GX �UrVXOWDW �D �rWr �UDSSRUWrH �FKH] �� �HQIDQWV �LQFOXDQW �XQH �PRGL�FDWLRQ �GX �WUDLWHPHQW
SKDUPDFRORJLTXH�FKH]���HQIDQWV��XQH�RULHQWDWLRQ�YHUV�OHV�VRLQV�SDOOLDWLIV�FKH]���SDWLHQWV��XQ�DUUsW�GX�VXLYL�HQ�JrQrWLTXH�SRXU���HQIDQW��FKH]�TXL�OH
VrTXHQpDJH�GX�JrQRPH�rWDLW�QrJDWLI��HW�XQ�GrSLVWDJH�GHV�DSSDUHQWrV�FKH]���SDWLHQWV��

&RQFOXVLRQ��/H�VrTXHQpDJH�GX�JrQRPH�D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�FKH]������SDWLHQWV�HQ�PRLQV�G�XQ�PRLV�HW�D�LPSDFWr�OHXU�SULVH�HQ�FKDUJH
GDQV�OH�WLHUV�GHV�FDV��/H�UHFUXWHPHQW�GH�SDWLHQWV�DGGLWLRQQHOV�HVW�DFWXHOOHPHQW�WRXMRXUV�HQ�FRXUV��DYHF�XQ�REMHFWLI�GH�UHFUXWHU�����WULRV��



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

&dOLQH�028728

&6������9LQJW�DQV�GH�GLDJQRVWLF�SUjLPSODQWDWRLUH��'3,��f�6WUDVERXUJ

$XWHXUV��

3KLOLSSH�*266(7������&ODLUH�.$671(5������(PPDQXHOOH�.,())(5������-XOLD�/$8(5�=,//+$5'7������1DGLD�%,+(0,������6DUDK�'21$7������1DWKDOLH
*$5'(6������.DUHQ�/(9(648($8������-HDQ�&KULVWRSKH�1,&2'������/DHWLWLD�0266(5������(ORGLH�6&+$$)������1LFRODV�%(&.(5������1DWKDOLH�58&+�����
,VDEHOOH�*$//$1'������3DVFDOH�0,*127������(PLOLH�%($8������0DULH�/DXUH�.(//(5������&ODLUH�/LVH�08//(5������2OLYLHU�3,55(//2������&DWKHULQH
521*,(5(6������&DWKHULQH�&(/(%,������,VDEHOOH�/,&+7%/$8������&rOLQH�028728�������

���8)�GH�GLDJQRVWLF�SUrLPSODQWDWRLUH�GHV�+86��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
���6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
���8)�GH�'LDJQRVWLF�SUrLPSODQWDWRLUH�GHV�+86��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
�����8QLYHUVLWr�GH�6WUDVERXUJ��675$6%285*��)UDQFH

0RWV�FOHIV���'3,��GLDJQRVWLF�SUrLPSODQWDWRLUH��ELODQ��6WUDVERXUJ

5jVXPj��

/H�GLDJQRVWLF�SUrLPSODQWDWRLUH�D�rWr�DXWRULVr�SDU�OD�ORL�GH�%LRrWKLTXH�GH�������/H�FHQWUH�GH�'3,�GH�6WUDVERXUJ�IDLW�SDUWLH�GHV�FLQT�FHQWUHV�IUDQpDLV
DXWRULVrV�HW�D�GrEXWr�VRQ�DFWLYLWr�GqV�������$FFUrGLWr�SRXU�OH�'3,�SDU�3&5�HW�SDU�),6+�GHSXLV�������LO�HVW�OH�VHXO�m�SUHQGUH�HQ�FKDUJH�OHV�FRXSOHV�HQ
FDV�GH�ULVTXH�YLUDO��KrSDWLWHV�HW�+,9��HW�UrDOLVH�OD�SOXSDUW�GHV�'3,�SRXU�PXWDWLRQ�GH�QRYR��1RWUH�H[SHUWLVH�SHUPHW�GH�SUHQGUH�HQ�FKDUJH�OD�TXDVL�
WRWDOLWr�GHV�SDWKRORJLHV�UHWHQXHV�SDU�OH�FHQWUH�SOXULGLVFLSOLQDLUH�GH�GLDJQRVWLF�SUrQDWDO�ORFDO�

1RXV�SUrVHQWRQV�LFL�XQ�ELODQ�GH�YLQJW�DQV�G�H[SrULHQFH�

-XVTX�HQ�RFWREUH������������GRVVLHUV�RQW�rWr�RXYHUWV�m�6WUDVERXUJ��������SRXU�SDWKRORJLHV�PRQRJrQLTXHV�HW�����SRXU�DQRPDOLHV�GX�FDU\RW\SH�
����GHV�GRVVLHUV�RQW�rWr�UHIXVrV�VXUWRXW�SRXU�GHV�GL�FXOWrV�GH�PLVH�HQ��XYUH�GH�OD�),9� �����GHV�FRXSOHV�RQW�DEDQGRQQr�OHXU�GHPDQGH��1RXV
DYRQV�GrYHORSSr�GHV�WHVWV�SDU�3&5�SRXU�SOXV�GH�����SDWKRORJLHV�PRQRJrQLTXHV�HW�PLV�DX�SRLQW�GHV�GLDJQRVWLFV�SDU�),6+�SRXU�SUqV�GH�����FRXSOHV�
1RXV�UHFHQVRQV������WHQWDWLYHV�SRXU�����FRXSOHV��DYHF�XQH�DFWLYLWr�DQQXHOOH�FURLVVDQWH�MXVTX�HQ�������SXLV�VWDELOLVrH�DXWRXU�GH���������F\FOHV�
3OXV�GH�����HQIDQWV�VRQW�QrV�JUnFH�m�QRWUH�DFWLYLWr�

/H�'3,�D�ErQr�FLr�GHV�rYROXWLRQV�WHFKQLTXHV�GH�O�DVVLVWDQFH�PrGLFDOH�m�OD�SURFUrDWLRQ��'HSXLV������OD�SROLWLTXH�GH�WUDQVIHUW�rOHFWLI�G�HPEU\RQV�D
SHUPLV�GH�OLPLWHU�OH�ULVTXH�GH�JURVVHVVH�PXOWLSOH��'HSXLV�������OD�YLWUL�FDWLRQ�HPEU\RQQDLUH�IDFLOLWH�O�RUJDQLVDWLRQ�GX�ODERUDWRLUH�HW�DXJPHQWH�OHV
FKDQFHV�JOREDOHV�GH�VXFFqV�SXLVTXH�OH�WDX[�PR\HQ�GH�JURVVHVVH�FOLQLTXH�SDU�WUDQVIHUW�HVW�GH�����TXH�OHV�HPEU\RQV�VRLHQW�IUDLV�RX�YLWUL�rV��/H�WDX[
GH�JURVVHVVH�SDU�WUDQVIHUW�UHVWH�IRUWHPHQW�FRUUrOr�m�O�nJH�GH�OD�IHPPH�DX�PRPHQW�GH�OD�WHQWDWLYH�������DYDQW����DQV�������HQWUH����HW����DQV�HW
����DSUqV����DQV��/D�FXOWXUH�HPEU\RQQDLUH�SURORQJrH�HW�OD�ELRSVLH�DX�VWDGH�EODVWRF\VWH�SHUPHWWHQW�GrVRUPDLV�GH�GLVSRVHU�GH�SOXV�GH�PDWrULHO
JrQrWLTXH�HW�GH�OLPLWHU�OHV�ULVTXHV�G�HUUHXU�GH�GLDJQRVWLF�

/HV�WHFKQLTXHV�G�DQDO\VH�m�KDXW�GrELW�RQW�DPrOLRUr�OH�GLDJQRVWLF�JrQrWLTXH��FH�TXL�FRQGXLW�LQrYLWDEOHPHQW�m�GHPDQGHU�XQ�'3,�SRXU�FHUWDLQV�FRXSOHV
MXVTX�DORUV�HQ�HUUDQFH�GH�GLDJQRVWLF��,O �HQ�UrVXOWH�XQH�DXJPHQWDWLRQ�GH�GHPDQGHV�SRXU�GHV�SDWKRORJLHV�FRQ�GHQWLHOOHV�QrFHVVLWDQW�GHV�PLVHV�DX
SRLQW �VSrFL�TXHV �HW �HQWUDLQDQW �XQ �DOORQJHPHQW �GHV �GrODLV �GH �SULVH �HQ �FKDUJH� �/�DPSOL�FDWLRQ �SUrDODEOH �GX �JrQRPH �HQWLHU �m �SDUWLU �GH �SOXVLHXUV
FHOOXOHV�HPEU\RQQDLUHV�HVW�DORUV�XWLOH�SRXU�VLPSOL�HU�OH�GrYHORSSHPHQW�RX�SRXU�GHV�'3,�FRPSOH[HV�

/D �FRPPXQDXWr �LQWHUQDWLRQDOH �PLJUH �SURJUHVVLYHPHQW �YHUV �OHV �WHFKQLTXHV �G�DQDO\VH �m �KDXW �GrELW ��&*+DUUD\� �NDU\RPDSSLQJ� �1*6�� �GL�FLOHV �m
PHWWUH�HQ��XYUH�HQ�)UDQFH�GX�IDLW�GX�FDGUH�OrJDO��PDLV�TXL�VHUDLHQW�SRXUWDQW�LQFRQWRXUQDEOHV�SRXU�DVVXUHU�XQH�rJDOLWr�G�DFFHVVLELOLWr�DX�'3,�GDQV
GHV�GrODLV�DFFHSWDEOHV��TXHOOH�TXH�VRLW�O�LQGLFDWLRQ��&HOD�QrFHVVLWHUDLW�DX�SUrDODEOH�XQH�DGDSWDWLRQ�GH�FHV�WHFKQLTXHV�RX�XQH�PRGL�FDWLRQ�GH�OD�ORL�
DFWXHOOHPHQW�HQ�FRXUV�GH�UrYLVLRQ�

3LiFH�MRLQWH���*RVVHW�HW�FROB9LQJW�DQV�GH�'3,�D�6WUDVERXUJ�SGI



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

%HQHGLFWH�*(5$5'

&6������'jSLVWDJH�SUjQDWDO�QRQ�LQYDVLI�SRXU�OHV�PDODGLHV�UDUHV���YDOLGDWLRQ�GqXQ�WHVW�SDU�FDSWXUH�HW�VjTXHQhDJH�KDXW�GjELW
DSSOLTXj�f�OD�GjuFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

6DFKD�%2'(1(6������3DXOLQH�)5$1&2,6������/\GLD�,.+/()������&ODLUH�0,5<������&HFLOH�0$*(5������$QQH�6RSKLH�:(,1*(571(5������)HUQDQGR�*8(55$
�����1LFRODV�6$1$1(6������6DPXHO�1,&$,6(������9LQFHQW�=,//,2;������-DPHO�&+(//<������$PHOLH�3,721������-HDQ�08//(5������1LFRODV�0(<(5������5RPDLQ
)$95(������%rQrGLFWH�*(5$5'����

���/DERUDWRLUH�GH�JrQrWLTXH���+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J\QrFRORJLH��&0&2��+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J\QrFRORJLH��&0&2��+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*rQrWLTXH��&+58�VWUDVERXUJ��6WUDVERXUJ��)UDQFH
���*URXSH�0rWKRGHV�HQ�5HFKHUFKH�&OLQLTXH��6HUYLFH�GH�6DQWr�3XEOLTXH�	�L&8%(�805������������,OONLUFK�&HGH[��+RSLWDX[�8QLYHUVLWDLUHV�GH
6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*rQrWLTXH��&+58�VWUDVERXUJ��VWUDVERXUJ��)UDQFH

0RWV�FOHIV���'31,��'r�FLHQFH�LQWHOOHFWXHOOH

5jVXPj��

/�DFFqV�DX[�GRQQrHV�JrQrWLTXHV�I�WDOHV�YLD�OH�SODVPD�PDWHUQHO�SHUPHW�G�HQYLVDJHU�XQH�DSSURFKH�QRQ
LQYDVLYH�QRWDPPHQW�GDQV�OHV�FDV�R|�OH�ULVTXH�G�DWWHLQWH�I�WDOH�HVW�IDLEOH��'DQV������GHV�FDV�GH�Gr�FLHQFH
LQWHOOHFWXHOOH� �OHV �PXWDWLRQV �LGHQWL�rHV �VRQW �GH �QRYR� �/H �ULVTXH �GH �UrFXUUHQFH �HVW �GRQF �IDLEOH �SRXU �OHV
QRXYHOOHV�JURVVHVVHV�PDLV�WUqV�IUrTXHPPHQW�OHV�FRXSOHV�GHPDQGHQW�XQ�GLDJQRVWLF�SUrQDWDO�LQYDVLI�GHYDQW
OH �ULVTXH�GH�PRVDwTXH�SDUHQWDOH� �3RXU �FHV �IDPLOOHV� �QRXV�DYRQV�GrYHORSSr�XQH�DSSURFKH�XQLYHUVHOOH
SHUPHWWDQW �OD �UHFKHUFKH �GH �OD �PXWDWLRQ �IDPLOLDOH �LGHQWL�rH �GLUHFWHPHQW �VXU �OH �SODVPD �GH �OD �PqUH� �HQ
UrDOLVDQW �XQH �DSSURFKH �SDU �FDSWXUH �GH �QRWUH �SDQHO �GHV ���� �JqQHV �GH �Gr�FLHQFH �LQWHOOHFWXHOOH �VXLYLH �GH
VrTXHQpDJH�KDXW�GrELW��/D�PrWKRGH�GH�FDSWXUH�D�rWr�DGDSWrH�DX[�IDLEOHV�TXDQWLWrV�G�$'1�SODVPDWLTXH
SRXU�REWHQLU�XQH�SURIRQGHXU�PR\HQQH�GH�����;�HW�OH�SLSHOLQH�ELRLQIRUPDWLTXH�D�rWr�DGDSWr�m�OD�GrWHFWLRQ
GH�YDULDWLRQ�HQ�PRVDwTXH�IDLEOH��OD�YDULDWLRQ�UHFKHUFKrH�UHSUrVHQWDQW�HQYLURQ�����GHV�UHDGV�

1RXV�DYRQV�UrDOLVr�XQH�YDOLGDWLRQ�GH�PrWKRGH�SDU�O�DQDO\VH�GH����WULRV��PqUH��I�WXV��SODVPD�PDWHUQHO���/HV
YDULDWLRQV��VDQV�OLHQ�DYHF�OD�',�PDLV�VSrFL�TXHV�GX�I�WXV�HW�QRQ�SUrVHQWHV�FKH]�VD�PqUH��RQW�rWr�H[WUDLWHV
ELRLQIRUPDWLTXHPHQW���FHV�SRVLWLRQV�RQW�HQVXLWH�rWr�rWXGLrHV�HQ�WHUPH�GH�SURIRQGHXU�HW�GH�QRPEUH�UHDGV
PXWrV��/HV�DQDO\VHV�RQW�PRQWUr�TXH��VXLWH�DX[�DGDSWDWLRQV�WHFKQLTXHV�UrDOLVrHV��OD�SURIRQGHXU�PR\HQQH
REWHQXH�m�SDUWLU�GH�QRWUH�FDSWXUH�GH�����JqQHV�HVW�GH����;��1RXV�DYRQV�rJDOHPHQW�DQDO\Vr�OD�VHQVLELOLWr
DQDO\WLTXH�m�SDUWLU �G�XQ�VHW �GH������YDULDWLRQV�I�WDOHV�G�RULJLQH�SDWHUQHOOH� �HW �GRQF�TXH�O�RQ�GHYDLW
UHWURXYHU�m�IDLEOH�IUDFWLRQ�DOOrOLTXH�GDQV�OH�SODVPD�PDWHUQHO��/D�GrWHFWLRQ�D�rWr�FRQVLGrUrH�FRPPH�SRVLWLYH
m�SDUWLU �G�XQ�UHDG�SRUWHXU�GH�OD�YDULDWLRQ�DWWHQGXH��&HWWH�VHQVLELOLWr�GH�GrWHFWLRQ�HVW�GH���������/D
VSrFL�FLWr�DQDO\WLTXH�D�rWr�DSSURFKrH�HQ�WHQDQW�FRPSWH�GX�EUXLW�GH�IRQG�GH�OD�PrWKRGH�HW�HVW�HVWLPrH�m
��������GDQV�OH�V\VWqPH�DQDO\WLTXH�XWLOLVr��1H[WVHT����HW�FDSWXUH�5RFKH��

/�XWLOLVDWLRQ�G�XQH�DSSURFKH�QRQ�LQYDVLYH�SDU�FDSWXUH�HW�DQDO\VH�HQ�VrTXHQpDJH�KDXW�GrELW�HVW�GRQF�WRXW�m
IDLW�HQYLVDJHDEOH�GDQV�OH�FDGUH�GH�OD�Gr�FLHQFH�LQWHOOHFWXHOOH��SRXU�OHV�IDPLOOHV�R|�XQH�PXWDWLRQ�GH�QRYR�HVW
LGHQWL�rH� �&HWWH �DSSURFKH �SHUPHWWUD �GH �UHQGUH �XQ �GLDJQRVWLF �QrJDWLI �DYHF �XQH �ERQQH �YDOHXU �SUrGLFWLYH
QrJDWLYH�����������PsPH�VL �FHOOH�FL �UHVWHUD�LQIrULHXUH�m�XQ�GLDJQRVWLF�SUrQDWDO�LQYDVLI �TXL�SHUPHW�XQ
GLDJQRVWLF �GH �FHUWLWXGH� �&HWWH �YDOLGDWLRQ �GH �PrWKRGH �D �SHUPLV �GH �Gr�QLU �OHV �PRGDOLWrV �G�DQDO\VH �m
HQYLVDJHU�HQ�URXWLQH��YrUL�FDWLRQ�SUrDODEOH�GH�OD�ERQQH�FRXYHUWXUH�GH�OD�YDULDWLRQ�VXU�OH�FDV�LQGH[�DYHF�OD
FDSWXUH��DQDO\VH�HQ�WULR�SqUH��PqUH�HW�SODVPD�PDWHUQHO�DX�PRPHQW�GX�SUrQDWDO��OHV�FRQWUzOHV�LQWHUQHV�m
YDOLGHU�SRXU�XQ�UHQGX�GLDJQRVWLF��TXDQWLWr�G�$'1�SODVPDWLTXH�LQLWLDOH�!����QJ�SRXU�rYLWHU�O�DOOqOH�GURS�RXW�
IUDFWLRQ�I�WDOH�REVHUYrH�!�����DX�PRPHQW�GH�O�DQDO\VH�HW�FRXYHUWXUH�REVHUYrH�m�OD�SRVLWLRQ��GH�OD
YDULDWLRQ�SDWKRJqQH�!�����;��
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<YDQ�+HUHQJHU

&6������,QWjJUDWLRQ�GX�VjTXHQhDJH�G
H[RPH�GDQV�OH�GLDJQRVWLF�SUjQDWDO�GHV�DQRPDOLHV�IoWDOHV�HQ�URXWLQH���SLiJHV��VXFFiV�HW
GLVFXVVLRQ�GHV�ERQQHV�SUDWLTXHV

$XWHXUV��

<YDQ�+HUHQJHU���������7RELDV�%HWKJH������)DELDQ�&KDEODLV������.LP�)ULFNHU������'HPLDQ�0D\HU���������:DOWHU�%OXP������)UDQFR�%RWWLQL������+XEHUW
7UDEHU������6KDUDUHK�0RVKLU������5RODQG�6SLHJHO�������

���,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��*HQHWLFD��=�ULFK��6XLVVH
���'rSDUWHPHQW�GH�%LRORJLH�0ROrFXODLUH��*HQHWLFD��=�ULFK��6XLVVH
���'rSDUWHPHQW�GH�&\WRJrQrWLTXH��*HQHWLFD��=�ULFK��6XLVVH

0RWV�FOHIV���VrTXHQpDJH�KDXW�GrELW��H[RPH��WULR��GLDJQRVWLF�SUrQDWDO��V\QGURPRORJLH��FODUWr�QXFDOH

5jVXPj��

,QWURGXFWLRQ���/HV�DQRPDOLHV�VWUXFWXUHOOHV�I�WDOHV�FRQFHUQHQW���m����GHV�JURVVHVVHV�HW�VRQW�DVVRFLrHV�m�XQH�IRUWH�PRUWDOLWr�HW�PRUELGLWr�SrULQDWDOH�
/HXUV�rWLRORJLHV�JrQrWLTXHV�FRQVWLWXHQW�XQ�HQMHX�GLDJQRVWLTXH�WDQW�SRXU�OD�FRQQDLVVDQFH�GX�SURQRVWLF�I�WDO�TXH�SRXU�OH�FRQVHLO�JrQrWLTXH�SDUHQWDO�
$SUqV�H[FOXVLRQ�GHV�DQRPDOLHV�F\WRJrQrWLTXHV�I�WDOHV��O�XWLOLVDWLRQ�GX�VrTXHQpDJH�KDXW�GrELW�G�H[RPH�GDQV�OH�FDGUH�GX�GLDJQRVWLF�SUrQDWDO��'31�
DSSRUWH �XQ �VHUYLFH �PrGLFDO �UHQGX �VLJQL�FDWLI� �/H �UHQGHPHQW �GLDJQRVWLF �YDULDEOH �GHV �rWXGHV �SXEOLrHV �������� �UH�qWH �FHSHQGDQW �OH �PDQTXH �GH
FRQVHQVXV�VXU�VRQ�XVDJH��1RXV�rYDOXRQV�O�H�FDFLWr�GX�VrTXHQpDJH�G�H[RPH�I�WDO�LQWrJUr�DX�'31�GH�URXWLQH�HW�GLVFXWRQV�OHV�HQMHX[�GLDJQRVWLTXHV
HW�rWKLTXHV�DVVRFLrV�

0rWKRGH���/HV�FRXSOHV�RQW�rWr�UHFUXWrV�GH�IDpRQ�SURVSHFWLYH�HQWUH�QRYHPEUH������HW�RFWREUH����������PRLV���/HV�FULWqUHV�G�LQFOXVLRQ�rWDLHQW�OD
VXUYHQXH�G�XQH�DQRPDOLH�I�WDOH��rOrYDWLRQ�GH�OD�FODUWr�QXFDOH�LVROrH�RX�DVVRFLrH�m�G�DXWUHV�DQRPDOLHV��H[LVWHQFH�G�XQH�RX�SOXVLHXUV�PDOIRUPDWLRQV�
HW�O�DEVHQFH�GH�GLDJQRVWLF�F\WRJrQrWLTXH��FDU\RW\SH�FRQYHQWLRQQHO�HW�$3&$���8QH�FRQVXOWDWLRQ�GH�JrQrWLTXH�SUr�WHVW�HW�SRVW�WHVW�GH�UHQGX�GH
UrVXOWDW�rWDLHQW�SURSRVrHV�DX[�FRXSOHV��/�DQDO\VH�HQ�WULR�GH�O�H[RPH�I�WDO�rWDLW�FRQGXLWH�GH�IDpRQ�LQGrSHQGDQWH�SDU�GHX[�VSrFLDOLVWHV�HQ�JrQrWLTXH
PrGLFDOH�HW�OH�UrVXOWDW�rWDLW�GLVFXWr�HQ�UrXQLRQ�FOLQLFR�ELRORJLTXH�DYDQW�YDOLGDWLRQ��/�DQDO\VH�GHV�GRQQrHV�VHFRQGDLUHV�DFWLRQQDEOH��OLVWH�c�$&0*�h�
HW�SRUWDJHV�KrWrUR]\JRWHV�VDLQ��OLVWH�c�.LQJVPRUH�h��rWDLW�SURSRVrH�DX[�FRXSOHV�

5rVXOWDW���/�DQDO\VH�G�H[RPH�I�WDO�D�rWr�SURSRVrH�GDQV����FDV�HW�D�rWr�FRQGXLWH�FKH]����c�WULR�h��SDUPL�OHVTXHOOHV����RQW�DFFHSWr�OD�FRQVXOWDWLRQ
SUrWHVW��/HV�DQDO\VHV�rWDLHQW�FRQGXLWHV�HQWUH����HW����6$��/D�PrGLDQH�GX�GrODL�GH�UHQGX�GX�UrVXOWDW��KRUV�GRQQrHV�VHFRQGDLUHV��rWDLW�GH������MRXUV
>� �� ���@ �DSUqV �OD �FRQVXOWDWLRQ �SUr�WHVW� �� �FRXSOHV �RQW �DFFHSWr �OD �FRQVXOWDWLRQ �SRVW�WHVW� ��� �YDULDQWV �RQW �rWr �LGHQWL�rV �GDQV �DXWDQW �GH �WULR �������
SDUPL�OHVTXHOV���GDQV�OHV�JqQHV�3207���5$361��.5$6��$&7*���&2/�$���&2/�$��HW�&3/$1(��RQW�rWr�FRQVLGrUrV�SDWKRJqQHV��FODVVH�$&0*���RX���
HW���RQW�rWr�FODVVr�YDULDQWV�GH�VLJQL�FDWLRQ�LQGrWHUPLQrH�ELHQ�TXH�SRVVLEOHPHQW�SDWKRJqQHV��)$7�� �355;�� �3+)�� �003��������FRXSOHV�������RQW
VRXKDLWr�O�DQDO\VH�GHV�GRQQrHV�VHFRQGDLUHV�

'LVFXVVLRQ���/H�VrTXHQpDJH�G�H[RPH�I�WDO�DSSRUWH�XQH�DLGH�PDMHXUH�DX�'31�GH�URXWLQH�ORUVTX�LO�HVW�HQFDGUr�DX�VHLQ�G�XQH�rTXLSH�GH�JrQrWLTXH
PrGLFDOH� �,O �FRQWULEXH �YLD �OH �SDUWDJH �GHV �GRQQrHV �VHFRQGDLUHV �DX �VHUYLFH �PrGLFDOH �JOREDOH �UHQGX �DX[ �SDWLHQWV� �/HV �SULQFLSDOHV �GL�FXOWrV
G�LQWHUSUrWDWLRQ�rWDLHQW�OLrHV�DX[�SKrQRW\SHV�I�WDX[�QRQ�VSrFL�TXHV�R|�O�XWLOLVDWLRQ�GHV�FULWqUHV�GH�FODVVL�FDWLRQ�GH�O�$&0*�GRLW�sWUH�DGDSWrH��DLQVL
TX�DX�PDQTXH�GH�FRQQDLVVDQFHV�VXU�OHV�SKrQRW\SHV�DQWrQDWDX[�SUrFRFHV�GHV�SDWKRORJLHV�GRQW�OH�SKrQRW\SH�SRVW�QDWDO�HVW�ELHQ�GrFULW��1RXV
SURSRVRQV�XQ�DOJRULWKPH�GrFLVLRQQHO�LQWrJUDQW�OH�VrTXHQpDJH�G�H[RPH�HQ�'31�GH�URXWLQH�SHUPHWWDQW�GH�PLQLPLVHU�FHV�rFXHLOV�

3LiFH�MRLQWH���<YDQ+HUHQJHUB$VVLVHV����B$EVWUDFWBY��GRF[



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

$EGHONDGHU�+(''$5

&6������,PSDFW�GH�OqLGHQWLuFDWLRQ�GHV�JiQHV�LPSOLTXjV�GDQV�OqLQVXwVDQFH�RYDULHQQH�SULPLWLYH�VXU�OH�FRQVHLO�JjQjWLTXH�HW�OD�SULVH
HQ�FKDUJH�GLDJQRVWLTXH�HW�WKjUDSHXWLTXH�SHUVRQQDOLVjH�GHV�SDWLHQWHV��$�SURSRV�GqXQH�VjULH�GH�����FDV�

$XWHXUV��

$EGHONDGHU�+HGGDU������6\OYLH�+LHURQLPXV������7KLEDXG�$UPDQG������&KDUORWWH�5RXJLHU������'RPLQLTXH�%HFNHUV������0rODQLH�)UDGLQ���������,VDEHOOH
&HGULQ�'XUQHULQ������(OVD�/H�%RHWWH������'RPLQLTXH�5RODQG������/LQGD�$NORXO�������0DWKLOGH�'RPLQ�%HUQKDUG�������&ODLUH�%HQHWHDX�������+rOqQH�/HWXU
������/DXUD�*X\RQ�������$XURUH�%UXQ�������$[HOOH�&DXOLH]�������6DQGULQH�3rURO�������$QQH�*RPSHO�������&ODLUH�%DVLOOH�������0DULH�/DPEHUW�������$XUrOLD
-DFTXHWWH�������0DULRQ�*HUDUG�������6WrSKDQLH�/HJUDQG�������5DGND�6WRHYD�������/DXUD�%DXGHW�������6\OYLH�5RVVLJQRO�������$QDLV�)DXFRQQLHU������
1DWKDOLH�*XLFKRX[�������$QQH�'UXWHO�������&rOLQH�'URXPDJXHW�������$QQH�0DULH�*XHGM�������%HUWUDQG�,VLGRU�������%ULJLWWH�*LOEHUW�'XVVDUGLHU������
6DQGULQH�)UDQW]�������(PPDQXHOOH�*LQJOLQJHU�)DEUH�������$XGH�%UDF�������0DULH�/DXUH�5D�Q�6DQVRQ�������/LRQHO�9DQ�0DOGHUJHP�������'DPLHQ
6DQODYLOOH�������&HOLD�5DYHO�������6\OYLH�2GHQW�������-HDQ�0DUF�$\RXEL�������)UDQpRLVH�3DULV�������6DPLU�+DPDPDK�������6RSKLH�-RQDUG�&DWWHDX������
0LFKHOLQH�0LVUDKL����

���8QLWr�GH�*rQrWLTXH�0ROrFXODLUH�GHV�0DODGLHV�0rWDEROLTXHV�HW�GH�OD�5HSURGXFWLRQ��+zSLWDO�%LFsWUH�$3�+3��/H�.UHPOLQ�%LFsWUH��)UDQFH���/H�NUHPOLQ
%LFHWUH��)UDQFH
���6HUYLFH�G�HQGRFULQRORJLH�HW�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�1LFH��1LFH��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��&+8�GH�/\RQ�+&/��%URQ��/\RQ��)UDQFH
���6HUYLFH�G�HQGRFULQRORJLH�SrGLDWULTXH��&+8�8&/�1DPXU��<YRLU��%HOJLTXH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
���6HUYLFH�JrQrWLTXH�FOLQLTXH��&+�6DLQW�%ULHXF��6DLQW�%ULHXF��)UDQFH
���6HUYLFH�GH�0rGHFLQH�GH�OD�5HSURGXFWLRQ��+zSLWDO�-HDQ�9HUGLHU�$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+�6DLQW�%ULHXF��6DLQW�%ULHXF��)UDQFH
���&HQWUH�GH�JrQrWLTXH�KXPDLQH��&HQWUH�GH�JrQrWLTXH�KXPDLQH��*RVVHOLHV��%HOJLTXH���*RVVHOLHV��%HOJLTXH
����6HUYLFH�JrQrWLTXH�FOLQLTXH��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�REVWrWULTXH�HW�UHSURGXFWLRQ�KXPDLQH��&+8��5HQQHV���5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV���1DQWHV��)UDQFH
����&HQWUH�GH�)HUWLOLWr��,QVWLWXW�0XWXDOLVWH�0RQWVRXULV��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����6HUYLFH�G�HQGRFULQRORJLH�SrGLDWULTXH��&+8�G�$PLHQV��$PLHQV��)UDQFH
����8QLWr�GH�J\QrFRORJLH�HQGRFULQLHQQH��+zSLWDO�3RUW�5R\DO�$3+3��3DULV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�REVWrWULTXH��+zSLWDO�)RFK��6XUHVQHV��6XUHVQHV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�HW�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�%RUGHDX[��)UDQFH��6XUHVQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��+zSLWDO�G�$OHQpRQ��$OHQpRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�&zWH�GH�1DFUH��&DHQ���&DHQ��)UDQFH
����&HQWUH�GH�IHUWLOLWr�/D�5RFKHOOH��&HQWUH�GH�IHUWLOLWr�/D�5RFKHOOH��/D�5RFKHOOH��)UDQFH
����/DERUDWRLUH�GH�JrQrWLTXH�PrGLFDOH�HW�F\WRJrQrWLTXH��&+�OH�0DQV��/H�0DQV��)UDQFH
����/DERUDWRLUH�GH�JrQrWLTXH�PrGLFDOH�HW�F\WRJrQrWLTXH��&+�OH�0DQV��/H�0DQV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�30$��&+8�1RUG�6DLQW�(WLHQQH��6DLQW�3ULHVW�HQ�-DUH]��)UDQFH
����6HUYLFH�GH�SrGLDWULH��+zSLWDO�$PEURLVH�3DUr�$3�+3��%RXORJQH�%LOODQFRXUW��)UDQFH
����6HUYLFH�G
HQGRFULQRORJLH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
����6HUYLFH�GH�PrGHFLQH�LQWHUQH��&+8�+HQUL�0RQGRU��&UrWHLO��)UDQFH
����6HUYLFH�G�HQGRFULQRORJLH�HW�GH�PDODGLH�PrWDEROLTXH��&+8�GH�1vPHV��1vPHV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�HW�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+�GH�0XOKRXVH��0XOKRXVH��)UDQFH
����6HUYLFH�G
HQGRFULQRORJLH��&+8�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�G�HQGRFULQRORJLH��+zSLWDO�$PEURLVH�3DUr�$3�+3��%RXORJQH�%LOODQFRXUW��)UDQFH
����&HQWUH�GH�JrQrWLTXH�KXPDLQH��8QLYHUVLWr�GH�)UDQFKH�&RPWr��%HVDQpRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�/\RQ�+&/��%URQ��/\RQ��)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�&(&26��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
����8QLWr�G�HQGRFULQRORJLH�SrGLDWULTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����'rSDUWHPHQW�GH�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�(QGRFULQLHQQH��+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH

0RWV�FOHIV���LQVX�VDQFH�RYDULHQQH�SULPLWLYH��SDQHO�1*6��H[RPH��JqQH�GH�PrLRVH��JqQH�GH�UrSDUDWLRQ�GH�O�$'1��WXPHXU�FDQFHU��FRQVHLO�JrQrWLTXH�
SUrVHUYDWLRQ�GH�OD�IHUWLOLWr�

5jVXPj��

,QWURGXFWLRQ���/
LQVX�VDQFH�RYDULHQQH�SULPLWLYH��,23��D�HFWH�a���GHV�IHPPHV�DYDQW����DQV�HW�FRQGXLW�OH�SOXV�VRXYHQW�m�XQH�LQIHUWLOLWr�Gr�QLWLYH�
/D�SOXSDUW�GHV�FDXVHV�VRQW�LQFRQQXHV�PDLV�GHV�FDXVHV�JrQrWLTXHV�FURLVVDQWHV�RQW�rWr�LGHQWL�rHV�JUnFH�DX�VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ��1*6��

3DWLHQWV�HW�PjWKRGHV�������SDWLHQWHV�DYHF�,23�m�FDU\RW\SH�����;;�VDQV�SUrPXWDWLRQ�GH�)05��RQW�rWr�rWXGLrHV�GRQW�����IRUPHV�VSRUDGLTXHV�HW
���IDPLOLDOHV��1RXV�DYRQV�GrYHORSSr�XQ�SDQHO�1*6�FLEOr�FRPSUHQDQW����JqQHV�LPSOLTXrV�GDQV�OHV�,23�����SDWLHQWHV�RQW�HX�XQ�VrTXHQpDJH�G�H[RPH
�:(6��



5jVXOWDWV�HW�GLVFXVVLRQ��/H�SDQHO�1*6�D�UHWURXYr�GHV�YDULDQWV�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV�FKH]�����GHV�SDWLHQWHV��'DQV�����GHV
FDV��LO�V�DJLW�GH�JqQHV�GH�PrLRVH�RX�GH�UrSDUDWLRQ�GH�O�$'1��/H�:(6�D�SHUPLV�GH�GrFULUH�SRXU�OD�SUHPLqUH�IRLV�OH�UzOH�GH�GHX[�JqQHV�LPSOLTXrV�GDQV
OD�UrSDUDWLRQ�G�$'1�HW�O�DQrPLH�GH�)DQFRQL�GDQV�GHX[�IRUPHV�IDPLOLDOHV�HW�FRQVDQJXLQHV�G�,23�LVROrH�VDQV�DXFXQ�DQWrFrGHQW�GH�FDQFHU��1RXV�DYRQV
UHWURXYr�XQH�PXWDWLRQ�WURQTXDQWH�GH�0&0���JqQH�LPSOLTXr�GDQV�OD�UHFRPELQDLVRQ�KRPRORJXH��GDQV�XQH�IRUPH�V\QGURPLTXH�G�,23�DYHF�WXPHXUV
FXWDQrHV�ErQLJQHV�HW�LQVWDELOLWr�FKURPRVRPLTXH��1RXV�DYRQV�DXVVL�UrSOLTXr�O�LPSOLFDWLRQ�G�DXWUHV�JqQHV�GH�FHWWH�IDPLOOH�GrFULWV�GDQV�XQ�VHXO�RX�GH
UDUHV�FDV�FRPPH�63,'5��360&�,3��32)�%��0&0���e�

'HYDQW�GHV�IRUPHV�G�,23�DSSDUHPPHQW�LVROrHV��QRXV�DYRQV�LGHQWL�r�GHV�PXWDWLRQV�GH�JqQHV�G�,23�V\QGURPLTXHV�FRPPH�300��HW�*$/7��LPSOLTXrV
GDQV�GHV�PDODGLHV �PrWDEROLTXHV�m �UrYrODWLRQ�QrRQDWDOH �VrYqUH� �RX�HQFRUH�)2;/�� �UHVSRQVDEOH �GX�V\QGURPH�%3(6� �VDQV�DXFXQH�DQRPDOLH
RSKWDOPLTXH�

8Q�ELODQ�FRPSOHW�DYHF�UHFKHUFKH�GH�FRPRUELGLWrV�DVVRFLrHV�D�SHUPLV�XQ�FRQVHLO�JrQrWLTXH�HW�WKrUDSHXWLTXH�DGDSWrV�GDQV�OD�IDPLOOH�

/�rWXGH�JrQrWLTXH�D�SX�rJDOHPHQW�GRQQHU�GHV�LQIRUPDWLRQV�VXU�OD�SHUVLVWDQFH�G�XQH�UrVHUYH�RYDULHQQH�ORUVTX�XQ�GrIDXW�PROrFXODLUH�G�XQ�JqQH
LPSOLTXr�GDQV�OD�FURLVVDQFH�IROOLFXODLUH�D�rWr�LGHQWL�r��)6+5��%03����*')���$0+��(65���12%2;��*-$����

8QH�SUrVHUYDWLRQ�GH�OD�IHUWLOLWr�FKH]�OD�SDWLHQWH�HW�OHV�SRUWHXVHV�DV\PSWRPDWLTXHV�GH�OD�IDPLOOH�HVW�DORUV�QrFHVVDLUH�SRXU�rYLWHU�O�DWUrVLH�IROOLFXODLUH
UDSLGH�DX�YX�GHV�WHFKQRORJLHV�LQQRYDQWHV�GH�PDWXUDWLRQ�IROOLFXODLUHV�LQ�YLWUR�HQ�GrYHORSSHPHQW�

&RQFOXVLRQ �� �1RWUH �VWUDWrJLH �1*6 �RSWLPLVH �OH �FULEODJH �PROrFXODLUH �GH �O�,23 �DYHF �XQ �UHQGHPHQW �GH ���� �HW �FRQ�UPH �OD �JUDQGH �KrWrURJrQrLWr
JrQrWLTXH�GH�FH�V\QGURPH���/�rWXGH�JrQrWLTXH�HVW�HVVHQWLHOOH�SRXU����LGHQWL�HU�OD�FDXVH�GH�O�,23����SHUPHWWUH�XQH�SULVH�HQ�FKDUJH�SHUVRQQDOLVrH�HW
XQ�FRQVHLO�JrQrWLTXH�DGDSWr����GrWHFWHU�HW�WUDLWHU�OHV�FRPRUELGLWrV�DVVRFLrHV�RX�SUrVHUYHU�OD�IHUWLOLWr�UrVLGXHOOH�HQ�IRQFWLRQ�GX�GrIDXW�JrQrWLTXH
REVHUYr�

�/H�QRXYHDX�OLHQ�H[LVWDQW�HQWUH�JqQHV�UHVSRQVDEOHV�G�,23�HW�JqQHV�GHV�WXPHXUV�FDQFHUV�UHQG�LQGLVSHQVDEOH�OH�GLDJQRVWLF�JrQrWLTXH�GH�WRXWH�,23
VDQV �FDXVH �FRQQXH �HW �PRGL�H �SURIRQGrPHQW �OD �SULVH �HQ �FKDUJH �GH �FHV �SDWLHQWHV �HW �GH �OHXU �IDPLOOH� �8Q �VXLYL �m �ORQJ �WHUPH�DX �VHLQ �G�XQH �rTXLSH
PXOWLGLVFLSOLQDLUH�HVW�QrFHVVDLUH�

3LiFH�MRLQWH���+HGGDUBDOB$EVWUDFWB$VVLVHVB*rQrWLTXHVB�����GRF[



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

/8&,(�7+20$6

&6������/HV�PXWDWLRQV�GH�'1$+���FDXVHQW�XQH�LQIHUWLOLWj�LVROjH�SDU�DVWKjQRVSHUPLH�SDU�GjIDXW�GqXQH�G\QjLQH�D[RQjPDOH
VSjFLuTXH�GX�vDJHOOH�GHV�VSHUPDWR]RmGHV

$XWHXUV��

/XFLH�7+20$6������0DUMRULH�:+,7),(/'������(PLOLH�%(48,*121���������$ODLQ�6&+0,77������/DXUHQFH�67289(1(/������*X\�0217$17,1������6\OYLH
7,66,(5������3KLOLSSH�'848(612<������%UXQR�&23,1������6DQGUD�&+$1727������)ORUHQFH�'$6727������&DWKHULQH�)$8&21������$QQH�/DXUH�%$5%27,1
�����$QQH�/2<(16������-HDQ�3LHUUH�6,))52,���������-HDQ�)UDQpRLV�3$321����������(VWHOOH�(6&8',(5���������6HUJH�$06(/(0����������9DOrULH�0,7&+(//
������$PLQDWD�7285(������0DULH�/(*(1'5(�������

���6RUERQQH�8QLYHUVLWr��,16(50�8�����+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���,16(50�8������&156�805������)DFXOWr�GH�0rGHFLQH��8QLYHUVLWr�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWr��,QVWLWXW�&RFKLQ��3DULV��)UDQFH
���8QLYHUVLWr�3DULV�(VW��)DFXOWr�GH�0rGHFLQH��,16(50�8�����&156�(5/������+zSLWDO�+HQUL�0RQGRU�HW�&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO�
&UHWHLO��)UDQFH
���6HUYLFH�G�2WR�5KLQR�/DU\QJRORJLH�HW�GH�&KLUXUJLH�FHUYLFR�IDFLDOH��+zSLWDO�+HQUL�0RQGRU�HW�&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��&UHWHLO�
)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��$3�+3����+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�G
$QDWRPRSDWKRORJLH��/DERUDWRLUH�GH�PLFURVFRSLH�rOHFWURQLTXH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��3DULV��)UDQFH
���&+8�/LOOH��,QVWLWXW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�6SHUPLRORJLH�&HFRV��($������*DPHWRJHQHVLV�DQG�*DPHWH�4XDOLW\��8QLYHUVLWr�GH�/LOOH���+zSLWDO
-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
���-HDQ�3LHUUH�$XEHUW�5HVHDUFK�&HQWHU��/DERUDWRU\�RI�'HYHORSPHQW�DQG�3ODVWLFLW\�RI�WKH�1HXURHQGRFULQH�%UDLQ��,16(50�8������8QLYHUVLWr�GH�/LOOH�
&+8�/LOOH��/LOOH��)UDQFH
���6HUYLFH�G�2WR�5KLQR�/DU\QJRORJLH�HW�GH�&KLUXUJLH�FHUYLFR�IDFLDOH��$3�+3���+zSLWDO�%LFsWUH��/H�.UHPOLQ�%LFsWUH��)UDQFH
����8QLYHUVLWr�3DULV�(VW��)DFXOWr�GH�0rGHFLQH��,16(50�8�����&156�(5/������+zSLWDO�+HQUL�0RQGRU��&UHWHLO��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��$3�+3���+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����&+8�/LOOH��,QVWLWXW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�6SHUPLRORJLH�&HFRV��($������*DPHWRJHQHVLV�DQG�*DPHWH�4XDOLW\��8QLYHUVLWr�GH�/LOOH��+zSLWDO
-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH

0RWV�FOHIV���'1$+����D[RQHPH��G\QrLQH��G\VNLQrVLH�FLOLDULH�SULPLWLYH��FLO��LQIHUWLOLWr�PDVFXOLQH���DJHOOH�GX�VSHUPDWR]RwGH

5jVXPj��

/H�FLO�PRELOH�UHVSLUDWRLUH�HW�OH��DJHOOH�GX�VSHUPDWR]RwGH�SDUWDJHQW�XQH�VWUXFWXUH�D[RQrPDOH�FRQVHUYrH�DX�FRXUV�GH�O�rYROXWLRQ��'HV�GrIDXWV�GDQV
OHXU�VWUXFWXUH�HW�RX�OHXU�IRQFWLRQ�VRQW�DVVRFLrV�m�OD�G\VNLQrVLH�FLOLDLUH�SULPLWLYH��'&3���XQH�PDODGLH�JrQrWLTXH�FDUDFWrULVrH�SDU�GHV�LQIHFWLRQV
FKURQLTXHV�GX�WUDFWXV�UHVSLUDWRLUH��SRXU�ODTXHOOH�OD�SOXSDUW�GHV�KRPPHV�VRQW�LQIHUWLOHV�HQ�UDLVRQ�G�XQH�DVWKrQR]RRVSHUPLH�

3DUPL�OHV�FRPSOH[HV�SURWrLTXHV�D[RQrPDX[�ELHQ�GrFULWV��OHV�EUDV�GH�G\QrLQHV�H[WHUQHV��%'(���YLD�O�DFWLYLWr�$73DVLTXH�GH�OHXUV�FKDLQHV�ORXUGHV�
MRXHQW�XQ�UzOH�PDMHXU�GDQV�OH�EDWWHPHQW�FLOLDLUH�HW��DJHOODLUH��&HSHQGDQW��OD�FRQWULEXWLRQ�GHV�GL�rUHQWHV�FKDvQHV�ORXUGHV��W\SH�JDPPD���'1$+��HW
'1$+���HW�W\SH�EHWD���'1$+���'1$+���HW�'1$+����HVW�LQFRQQXH�GDQV�OD�FRPSRVLWLRQ�GHV�%'(�LVVXV�GH�FHV�GHX[�RUJDQHOOHV�

/�DQDO\VH�GH�FLQT�KRPPHV�DYHF�XQH�LQIHUWLOLWr�LVROr��HW�SUrVHQWDQW�XQH�SHUWH�GHV�%'(�GDQV�OH��DJHOOH�GH�OHXUV�VSHUPDWR]RwGHV�PDLV�SDV�GDQV�OHXUV
FLOV�UHVSLUDWRLUHV��QRXV�D�SHUPLV�G�LGHQWL�HU�GHV�PXWDWLRQV�EL�DOOrOLTXHV�SDWKRJqQHV�GH�'1$+���

/H�SKrQRW\SH�G�LQIHUWLOLWr�LVROr��VDQV�DWWHLQWH�UHVSLUDWRLUH��QRXV�D�DPHQr�m�FRPSDUHU�OD�FRPSRVLWLRQ�SURWrLTXH�GHV�%'(�GDQV�OHV�D[RQqPHV�GH�FLOV�HW
GH��DJHOOHV�LVVXV�G�LQGLYLGXV�FRQWUzOHV��1RXV�DYRQV�PRQWUr�TXH�'1$+���HW�'1$+���PDLV�SDV�'1$+���'1$+��RX�'1$+����FRORFDOLVHQW�DYHF�O�DOSKD�
WXEXOLQH�OH�ORQJ�GH�O�D[RQqPH�GHV�VSHUPDWR]RwGHV� �WDQGLV�TXH�O�LPDJH�RSSRVrH�HVW�REVHUYrH�GDQV�OHV�FLOV �UHVSLUDWRLUHV� �H[SOLTXDQW�DLQVL �OH
SKrQRW\SH�UHVWUHLQW�DX[�VSHUPDWR]RwGHV��1RXV�DYRQV�DXVVL�GrPRQWUr�OD�SHUWH�GH�IRQFWLRQ�DVVRFLrH�DX[�PXWDWLRQV�GH�'1$+���FKH]�GHX[�VXMHWV�VDQV
OLHQ�GH�SDUHQWr��SDU�GHV�rWXGHV�G�LPPXQRPDUTXDJH�VXU�VSHUPDWR]RwGHV��ZHVWHUQ�EORW�HW�LPPXQR�XRUHVFHQFH���&HV�DQDO\VHV�RQW�PRQWUr�O�DEVHQFH
GH�'1$+���HW�'1$+��GDQV�OH��DJHOOH�GHV�VSHUPDWR]RLGHV��FRQWUDLUHPHQW�m�'1$+��HW�'1$/,���GHX[�FRPSRVDQWV�GHV�EUDV�LQWHUQHV�GH�G\QrLQHV��TXL
VH�VRQW�UrYrOrV�SUrVHQWV�

3RXU�FRQFOXUH��FHWWH�rWXGH�GrPRQWUH�TXH�OHV�PXWDWLRQV�GH�'1$+���VRQW�UHVSRQVDEOHV�G�LQIHUWLOLWr�PDVFXOLQH�LVROrH��HW�SUrFLVH�OD�FRPSRVLWLRQ�GHV
%'(�GDQV�OH�VSHUPDWR]RwGH�KXPDLQ�HW�OH�FLO�UHVSLUDWRLUH�



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

/XF�'58$57

&6������'DWD�2XWVLGH�RI�([SHFWHG�5DQJH���$QDO\VH�GqXQH�FDXVH�VSjFLuTXH�GqjFKHF�Gq$'1OF�HW�GH�VHV�FRQVjTXHQFHV�REVWjWULFDOHV

$XWHXUV��

/XF�'58$57������/DXUH�5$<021'������)UDQFLV�52866($8������-HDQ�)UDQpRLV�7$/<������6\OYLH�7$3,$������0DUF�1RXFK\����

���&\WRJrQrWLTXH��(XUR�QV�%LRPQLV��3DULV��)UDQFH
���JrQrWLTXH�PROrFXODLUH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���*rQrWLTXH�PROrFXODLUH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���$'1OF��F\WRJrQrWLTXH��GrSLVWDJH�SUrQDWDO��GLDJQRVWLF�SUrQDWDO

5jVXPj��

/�DQDO\VH�GX�FDU\RW\SH�I�WDO�HVW�UHFRPPDQGrH�SDU�DPQLRFHQWqVH�HQ�FDV�GH�GRXEOH�rFKHF�GX�GrSLVWDJH�GH�OD�WULVRPLH����EDVr�VXU�O�$'1�IRHWDO�GDQV
OH�VDQJ�PDWHUQHO��$'1OF������$YHF�OD�WHFKQLTXH�9HUL6HT�G�,OOXPLQD��XQH�GHV�FDXVHV�G�rFKHF�HVW�QRPPrH�c�'DWD�2XWVLGH�RI�([SHFWHG�5DQJH�h�'2��
(OOH�FRUUHVSRQG�m�XQ�rFKHF�GH�O�DQDO\VH�GH�GRQQrHV�G~�m�XQH�UHSUrVHQWDWLRQ�DQRUPDOH�G�XQH�SDUWLH�GX�JrQRPH�VXU�GHV�FKURPRVRPHV�DXWUHV�TXH
�������HW��������/H�ORJLFLHO�9HUL6HT�QH�SUrFLVH�SDV�TXHOOH�UrJLRQ�FKURPRVRPLTXH�HVW�FRQFHUQrH��3HX�G
DQRPDOLHV�VRQW�PLVHV�HQ�rYLGHQFH�SDU�OH
FDU\RW\SH�IRHWDO �HW �O
LVVXH�GH�OD�JURVVHVVH�HVW�OH�SOXV�VRXYHQW�QRUPDOH�PDLV�O
LGHQWL�FDWLRQ�GHV�DQRPDOLHV�FKURPRVRPLTXHV�SRXUUDLW �sWUH�XWLOH�DX
VXLYL�REVWrWULFDO��1RXV�DYRQV�GRQF�GrYHORSSr�XQ�ORJLFLHO�VSrFL�TXH�m�SDUWLU�GH�SOXVLHXUV�SXEOLFDWLRQV�������SRXU�SUrFLVHU��D�SRVWHULRUL��TX�HOOHV�rWDLHQW
OHV�UrJLRQV�FKURPRVRPLTXHV�FRQFHUQrHV��&H�ORJLFLHO�UHFKHUFKH�XQ�GrVrTXLOLEUH�GX�QRPEUH�GH�OHFWXUHV�DOLJQrHV�VXU�XQH�IHQsWUH�JOLVVDQWH�GH���NE
SDU�UDSSRUW�m�XQ�MHX�GH�GRQQrHV�GH�UrIrUHQFH��1RXV�SUrVHQWRQV���FDV�G�rFKHF�'2�DFFRPSDJQrV�G�DQRPDOLHV�I�WDOHV�RX�GH�FRPSOLFDWLRQV
REVWrWULFDOHV�SRXU�OHVTXHOV�GHV�GrVrTXLOLEUHV�RQW�rWr�DLQVL�LGHQWL�rV��'DQV�GHX[�FDV�DYHF�5&,8�HW�SUrPDWXULWr��XQH�WULVRPLH����FRQ�QrH�DX�SODFHQWD
D�rWr�WURXYrH��������'DQV�OHV�GHX[�DXWUHV�FDV�LO�H[LVWDLW�XQ�V\QGURPH�PDOIRUPDWLI���XQH�DQRPDOLH�FRPSDWLEOH�DYHF�XQH�WrWUDVRPLH��S�I�WDOH
FRUUHVSRQGDQW�DX�V\QGURPH�SRO\PDOIRUPDWLI�FRQVWDWr�����HW�XQH�GRXEOH�WULVRPLH�SRXU�OHV�FKURPRVRPHV���HW���RQW�rWr�PLVHV�HQ�rYLGHQFH��6L�OD
WULVRPLH���HVW�XQH�DQRPDOLH�UDUH������OD�WULVRPLH���HVW�SOXV�IUrTXHPPHQW�GrFRXYHUWH�HQ�FRXUV�GH�JURVVHVVH�HW�SDUIRLV�DVVRFLrH�m�XQH�DXWUH�WULVRPLH
�����/HV�GHX[�WULVRPLHV�SHXYHQW�H[SOLTXHU�OH�VLJQH�PDMHXU�TXL�rWDLW�XQH�PLFURFrSKDOLH�����-25)�Qe�����GX����GrFHPEUH��������*XLGH�GX�ORJLFLHO
9HUL6HT�1,37�6ROXWLRQ���,OOXPLQD��KWWSV���VXSSRUW�LOOXPLQD�FRP�����&��=KDR�HW�DO���c�'HWHFWLRQ�RI�)HWDO�6XEFKURPRVRPDO�$EQRUPDOLWLHV�E\�6HTXHQFLQJ
&LUFXODWLQJ�&HOO�)UHH�'1$�IURP�0DWHUQDO�3ODVPD�h��&OLQ��&KHP���YRO������QR����S�����������DYU������������5��6WUDYHU��HW�DO��c�:,6(&21'25��GHWHFWLRQ
RI�IHWDO�DEHUUDWLRQV�IURP�VKDOORZ�VHTXHQFLQJ�PDWHUQDO�SODVPD�EDVHG�RQ�D�ZLWKLQ�VDPSOH�FRPSDULVRQ�VFKHPH�h��1XFOHLF�$FLGV�5HV���YRO������QR����S�
H���H����PDUV�����������7RXWDLQ�-HW�DO���������&RQ�QHG�SODFHQWDO�PRVDLFLVP�UHYLVLWHG��,PSDFW�RQ�SUHJQDQF\�FKDUDFWHULVWLFV�DQG�RXWFRPH��3/R6�2QH�
������������ �H��������� ����*UDWL �)5�HW�DO� �2XWFRPHV�LQ�SUHJQDQFLHV�ZLWK�D�FRQ�QHG�SODFHQWDO�PRVDLFLVP�DQG�LPSOLFDWLRQV�IRU�SUHQDWDO�VFUHHQLQJ
XVLQJ�FHOO�IUHH�'1$��*HQHWLFV�LQ�0HGLFLQH�������������6�'KDQGKD�HW�DO��7KUHH�&DVHV�RI�7HWUDVRP\��S�$PHULFDQ�-RXUQDO�RI�0HGLFDO�*HQHWLFV�����
�����������������+��.DSD\D���HW�DO���7ULVRP\���FRQ�QHG�SODFHQWDO�PRVDLFLVP��$�PDQDJHPHQW�GLOHPPD��-RXUQDO�RI�2EVWHWULFV�DQG�*\QDHFRORJ\������
��������������������<�4L��HW�DO�7KH�VLJQL�FDQFH�RI�WULVRP\���PRVDLFLVP�LQ�QRQ�LQYDVLYH�SUHQDWDO�VFUHHQLQJ��+XP�*HQHPLFV�������������

3LiFH�MRLQWH���'DWD�2XWVLGH�RI�([SHFWHG�5DQJH�GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 0DUWLQH�08/(5,6

&6�����'LVFULPLQDWLRQ�IRQFWLRQQHOOH��EDVjH�VXU�OD�WROjUDQFH�f�OD�PjWK\ODWLRQ��GHV�YDULDQWV�GH�VLJQLuFDWLRQ�LQFRQQXH�GHV�JiQHV
0/+��HW�06+����YHUV�XQH�XWLOLVDWLRQ�HQ�FOLQLTXH�SRXU�OH�GLDJQRVWLF�GX�V\QGURPH�GH�/\QFK

$XWHXUV��

'HOSKLQH�%RXYHW���������6DKUD�%RGR������$QQLH�081,(5���������(UHOO�*XLOOHUP���������URPDQH�EHUWUDQG���������3DULV�(ORGLH������3DWULFN�%HQXVLJOLR��������
DOH[�GXYDO���������)ORUHQFH�&RXOHW���������0DUWLQH�08/(5,6�������

���,QVHUP�805�����&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��3DULV��)UDQFH
�����6RUERQQH�8QLYHUVLWr��3DULV��)UDQFH
���,QVHUP�805�����&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��SDULV��)UDQFH
���3ODWHIRUPH�GH�&\WRPrWULH�HQ�)OX[�&,6$��6RUERQQH�8QLYHUVLWr��3DULV��)UDQFH
���8)�G
2QFRJrQrWLTXH��'rSDUWHPHQW�GH�JrQrWLTXH��$3�+3��3DULV��)UDQFH
���ELRFKLPLH��ELRORJLH�PROrFXODLUH��$3�+3��3DULV��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�/\QFK��YDULDQW�GH�VLJQL�FDWLRQ�LQFRQQXH

5jVXPj��

/H �V\QGURPH�GH �/\QFK ��/6� �HVW �OD �SUHPLqUH �FDXVH �GH �IRUPH�IDPLOLDOH �GH �FDQFHU �FRORUHFWDO� �,O �HVW �FRQVrFXWLI �m �GHV �PXWDWLRQV �JHUPLQDOHV
KrWrUR]\JRWHV�D�HFWDQW�OHV�JqQHV�GX�V\VWqPH�005��0LV0DWFK�5HSDLU���0/+��HW�06+��HQ�SULRULWr��/H�GLDJQRVWLF�GH�/6�UHSRVH�VXU�OD�GrWHFWLRQ�SDU
VrTXHQpDJH�GH�YDULDQWV�GHV�JqQHV�005�GDQV�O�$'1�FRQVWLWXWLRQQHO�HW�O�LQWHUSUrWDWLRQ�GX�FDUDFWqUH�SDWKRJqQH�RX�ErQLQ�GH�WHOV�YDULDQWV��'DQV����
GHV�FDV�HQYLURQ��OH�GLDJQRVWLF�GH�/6�QH�SHXW�sWUH�SRVr�RX�H[FOX�IRUPHOOHPHQW��QRWLRQ�GH�YDULDQWV�GH�VLJQL�FDWLRQ�LQFRQQXH��RX�96,��ODLVVDQW�DLQVL�OHV
SDWLHQWV�GDQV�O�HUUDQFH�WKrUDSHXWLTXH��3RXU�DLGHU�DX�GLDJQRVWLF��XQ�WHVW�IRQFWLRQQHO�VLPSOH�SHUPHWWDQW�GH�GLVFULPLQHU�OH�FDUDFWqUH�SDWKRJqQH�RX�QRQ
GH�96,�0/+��HW�06+��D�rWr�UrFHPPHQW�PLV�DX�SRLQW�DX�ODERUDWRLUH��%RXYHW�HW�DO���*DVWURHQWHURORJ\���������������������

�&H�WHVW�XWLOLVH�XQH�SURSULrWr�IRQFWLRQQHOOH�FRQQXH�GHV�FHOOXOHV�005�Gr�FLHQWHV��m�VDYRLU�OHXU�WROrUDQFH�m�FHUWDLQHV�GURJXHV��L�H��DJHQWV�PrWK\ODQWV�
WROrUDQFH�m�OD�PrWK\ODWLRQ���1RWUH�VWUDWrJLH�H[SrULPHQWDOH�D�UHSRVr�VXU�OD�FDSDFLWr�GH�YDULDQWV�0/+��HW�06+��m�FRPSOrPHQWHU�OD�Gr�FLHQFH�005
G�XQH�OLJQrH�FHOOXODLUH�HQ�FXOWXUH��(Q�EUHI��XQH�UHVWDXUDWLRQ�GH�OD�VHQVLELOLWr�m�OD�PrWK\ODWLRQ�HVW�DWWHQGXH�VL�OH�YDULDQW�WUDQVIHFWr�HVW�QRQ�SDWKRJqQH�
DORUV�TX�XQH�FRQVHUYDWLRQ�GH�OD�WROrUDQFH�m�OD�PrWK\ODWLRQ�LQGLTXH�TXH�OH�YDULDQW�HVW�GrOrWqUH��/HV�WHVWV�UrDOLVrV�DYHF�XQH�ODUJH�VrULH�GH�96,�m
FDUDFWrULVHU��HW�DYHF�GHV�YDULDQWV�FRQWUzOHV�GRQW�OH�FDUDFWqUH�SDWKRJqQH�RX�QRQ�HVW�FRQQX��VHURQW�SUrVHQWrV��/HV�UrVXOWDWV�DFTXLV�LQGLTXHQW�OD
SHUWLQHQFH�G�XQH�WHOOH�DSSURFKH�PrWKRGRORJLTXH�m�YLVrH�GLDJQRVWLTXH�GDQV�OH�V\QGURPH�GH�/\QFK��&H�WHVW�GHYUDLW�sWUH�SURFKDLQHPHQW�GLVSRQLEOH�m
O�KzSLWDO�GH�OD�3LWLr�6DOSsWULqUH�D�Q�G�DLGHU�DX�FODVVHPHQW�GHV�96,�0/+��HW�06+��GLVFXWrV�DX�QLYHDX�GX�UrVHDX�QDWLRQDO�

3LiFH�MRLQWH���UH�VXPH��DVVLVHV����������GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH $OLFH�)LdYHW

&6�����0XWDWLRQV�73���GH�IDLEOH�IUjTXHQFH�DOOjOLTXH���SHXW�RQ�VqDtUDQFKLU�GH�OD�ELRSVLH�SRXU�GLtjUHQFLHU�XQH�PRVDmTXH�GqXQH
KjPDWRSRmiVH�FORQDOH�"

$XWHXUV��

$OLFH�)LrYHW������2GLOH�&DEDUHW������0DULQH�*XLOODXG�%DWDLOOH������%ULJLWWH�%UHVVDF�GH�3DLOOHUHWV������9RUHDN�6X\EHQJ������&KULVWLQH�%RPEOHG������-RKQ\
%RPEOHG������-HDQ�0DUF�/LPDFKHU������+rOqQH�6FKXVWHU������-HDQ�&KLHVD������6WrSKDQLH�%DHUW�'HVXUPRQW������*DHOOH�%RXJHDUG�'HQR\HOOH������7KLHUU\
)UHERXUJ������&\ULO�*HOOD������2GLOH�/HRSROG������6RSKLH�&RWWHUHW������/XGRYLF�/DFURL[������2OLYLHU�&DURQ������&KULVWRSKH�0DU]DF������(WLHQQH�5RXOHDX����

���6HUYLFH�*rQrWLTXH�GHV�7XPHXUV��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���6HUYLFH�G
2QFRORJLH�+rPDWRORJLH��+zSLWDO�3DVWHXU��&ROPDU��)UDQFH
���6HUYLFH�G
2QFRJrQrWLTXH��&HQWUH�3DXO�6WUDXVV��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�&\WRJrQrWLTXH�HW�*rQrWLTXH�0rGLFDOH��+zSLWDO�&DUHPHDX��1vPHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�0rGHFLQH�2QFRORJLTXH��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH

0RWV�FOHIV���73����PRVDwTXH��&+,3��+HPDWRSRwqVH�FORQDOH��1*6

5jVXPj��

/H�GLDJQRVWLF�PROrFXODLUH�GHV�PDODGLHV�JrQrWLTXHV�V�H�HFWXH�OD�SOXSDUW�GX�WHPSV�SDU�O�DQDO\VH�GH�O�$'1�H[WUDLW�GH�VDQJ�WRWDO��/H�VrTXHQpDJH�KDXW�
GrELW�G�XQ�SDQHO�GH�JqQHV�SUrGLVSRVDQW�DX[�FDQFHUV�PHW�UrJXOLqUHPHQW�HQ�rYLGHQFH�GHV�YDULDQWV�DYHF�XQH�IDLEOH�IUrTXHQFH�DOOrOLTXH��)$���HQ
SDUWLFXOLHU�VXU�OH�JqQH�73����&HV�YDULDQWV�SHXYHQW�FRUUHVSRQGUH�m�XQH�PRVDwTXH�FRQVWLWXWLRQQHOOH��0&���UHVSRQVDEOH�G�XQ�SKrQRW\SH�DWWrQXr�RX
UH�rWHU �OD �SUrVHQFH �G�XQH �+rPDWRSRwqVH �&ORQDOH �GH �3RWHQWLHO �,QGrWHUPLQr ��&+,3�� �HQ �SDUWLFXOLHU �VL �OH �SDWLHQW �HVW �nJr �RX �D �rWr �WUDLWr �SDU �UDGLR�
FKLPLRWKrUDSLH��&HV�YDULDQWV�SHXYHQW�DYRLU�XQ�UzOH�GLUHFW�GDQV�O�rPHUJHQFH�GX�FORQH�RX�sWUH�VLPSOHPHQW�GHV�YDULDQWV�SDVVDJHUV�DFTXLV�VXU�G�DXWUHV
JqQHV�

$�Q�G�rWDEOLU�O�RULJLQH�GHV�YDULDQWV�73���m�IDLEOH�)$��Q ��������m�������QRXV�DYRQV�FRPELQr�XQH�VWUDWrJLH�G�DQDO\VH�GH�FHV�YDULDQWV�HQ�1*6�GDQV�OH
WLVVX�WXPRUDO��Q ���6DQJHU���Q ����OH�WLVVX�VDLQ�DGMDFHQW��Q ���6DQJHU���Q ���HW�OD�IUDFWLRQ�P\rORwGH��Q ����1RXV�DYRQV�UrDOLVr�XQ�SDQHO�GH�JqQHV
LPSOLTXrV�GDQV�OHV�KrPRSDWKLHV�P\rORwGHV�VXU�O�$'1�H[WUDLW�GHV�FHOOXOHV�VDQJXLQHV�DSUqV�XQ�WUL�FHOOXODLUH�&'���&'����D�Q�GH�GLVFHUQHU�OH�JrQRW\SH
GH�OD�IUDFWLRQ�P\rORwGH��&'����GH�FHOXL�GHV�O\PSKRF\WHV�7��&'�����'HV�DQDO\VHV�VRQW�HQ�FRXUV�SRXU���SDWLHQWV�

'DQV���FDV��O�DQDO\VH�WXPRUDOH�UHWURXYDLW�OH�YDULDQW�UHFKHUFKr��DYHF�XQH�)$�DXJPHQWrH�SDU�UDSSRUW�DX�VDQJ���QRXV�DYRQV�FRQFOX�m�XQH�0&�
/�DQDO\VH�GX�WLVVX�VDLQ�UHWURXYDLW�OH�YDULDQW�PDLV�VDQV�DXJPHQWDWLRQ�GH�OD�)$�SDU�UDSSRUW�DX�VDQJ��'DQV���FDV��O�DEVHQFH�GX�YDULDQW�GDQV�OD�WXPHXU
RULHQWDLW�YHUV�XQH�&+,3��/�rWXGH�GHV�IUDFWLRQV�&'���HW�&'���D�SHUPLV�GH�PRQWUHU�TXH�OD�)$�GHV�YDULDQWV�GHV�0&�rWDLW�VLPLODLUH�GDQV�OHV�GHX[
IUDFWLRQV��FRQ�UPDQW�O�RULJLQH�HPEU\RQQDLUH�SUrFRFH�GH�O�DSSDULWLRQ�GX�YDULDQW��(Q�UHYDQFKH��GDQV�OHV�&+,3��FHV�YDULDQWV�rWDLHQW�SUrVHQWV�GDQV�OD
IUDFWLRQ�P\rORwGH��&'�����DYHF�XQH�)$�VLPLODLUH�DX�VDQJ�WRWDO��HW�TXDVLPHQW�DEVHQWV�GHV�O\PSKRF\WHV�7��FRQ�UPDQW�O�DSSDULWLRQ�WDUGLYH�GX�YDULDQW�
DX�FRXUV�GH�O�KrPDWRSRwqVH��/
DQDO\VH�HQ�SDQHO�GH�OD�IUDFWLRQ�P\rORwGH�SHUPHW�rJDOHPHQW�O
LGHQWL�FDWLRQ�GH�YDULDQWV�GDQV�G
DXWUHV�JqQHV�LPSOLTXrV
HQ�KrPDWRORJLH�WHO�TXH�'107�$��FRQIRUWDQW�OH�GLDJQRVWLF�

$LQVL�QRXV�DYRQV�GrPRQWUr�OD�SRVVLELOLWr�GH�GL�rUHQFLHU�XQH�0&�G�XQH�&+,3�SDU�XQH�VWUDWrJLH�FRPELQDQW�O�DQDO\VH�PROrFXODLUH�GH�OD�WXPHXU�HW�GHV
IUDFWLRQV�&'���HW�&'����/H�WUL�VrOHFWLI�GHV�IUDFWLRQV�SUrVHQWH�GH�QRPEUHX[�DYDQWDJHV�FRPPH�O�DEVHQFH�GH�SUrOqYHPHQW�LQYDVLI�GH�WLVVX�VDLQ�HW
O�DFFqV �m �GH �O�$'1�GH �ERQQH �TXDOLWr �FRQWUDLUHPHQW �DX[ �WLVVXV �WXPRUDX[ ��[rV� �/HV �&+,3 �VRQW �IUrTXHQWHV �HW �QRQ �GrWHFWDEOHV �SDU �XQH �QXPrUDWLRQ
IRUPXOH�VDQJXLQH��RU�LO�V�DJLW�G�XQ�IDFWHXU�GH�ULVTXH�GH�P\rORG\VSODVLH��SDUWLFXOLqUHPHQW�HQ�SRVW�UDGLR�FKLPLRWKrUDSLH��,O�HVW�GRQF�LPSRUWDQW�G�rWDEOLU
XQ�SURWRFROH�GH�FRQ�UPDWLRQ�D�Q�G�DGDSWHU�OH�FRQVHLO�JrQrWLTXH�HW�OD�VXUYHLOODQFH�GH�FHV�SDWLHQWV��&HV�WUDYDX[�PRQWUHQW�O�LPSRUWDQFH�GH�FRPELQHU
OHV�DFWLYLWrV�FRQVWLWXWLRQQHOOHV�DYHF�GHV�DQDO\VHV�WXPRUDOHV�HW�KrPDWRORJLTXHV�

3LiFH�MRLQWH���5rVXPrB&+,3B$VVLVHV����B�QDO�GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH )UHERXUJ�7KLHUU\

&6�����&KDOOHQJHV��OLPLWHV�HW�DSSRUW�GX�:(6�HQ�RQFRJjQjWLTXH�FRQVWLWXWLRQQHOOH

$XWHXUV��

,VDEHOOH�7RXUQLHU������0DXG�%ODQOXHW������(GZLJH�.DVSHU������)UDQpRLVH�&KDUERQQLHU������&DPLOOH�/H�&OH]LR������&HOLQH�'HUDPEXUH������6RSKLH�&RXWDQW
�����-DFTXHOLQH�%RX������0DXG�%UDQFKDXG������$OLFH�*ROGHQEHUJ������-HDQ�)UDQpRLV�'HOHX]H������$QQH�%RODQG������(PPDQXHOOH�*HQLQ������*DHOOH
%RXJHDUG�'HQR\HOOH������6WrSKDQLH�%DHUW�'HVXUPRQW������FODXGH�+RXGD\HU������7KLHUU\�)UHERXUJ����

���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��&+8�GH�5RXHQ�HW�,QVHUP��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH
0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�1RUPDQG�GH�0rGHFLQH�*rQRPLTXH�HW�3HUVRQQDOLVrH��&+8�GH�5RXHQ�HW�,QVHUP��1RUPDQGLH�8QLY��&HQWUH
1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�1RUPDQG�GH�0rGHFLQH�*rQRPLTXH�HW�3HUVRQQDOLVrH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��,QVWLWXW�GH�*rQRPLTXH��&($��(YU\��)UDQFH
���,QVHUP�805�������&+58�%UHVW��8QLY��%UHVW��%UHVW��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ�HW�,QVHUP�8������1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH�
5RXHQ��)UDQFH

0RWV�FOHIV���([RPH��RQFRJrQrWLTXH��YDULDQW�UDUH��HQULFKLVVHPHQW��UrSDUDWLRQ�GH�O
$'1��FDQFHU�FRORUHFWDO��SKrQRW\SH�H[WUsPH

5jVXPj��

&RPPH�O�LOOXVWUH�OH�GL�rUHQWLHO�HQWUH�OH�QRPEUH�G�DUWLFOHV�UDSSRUWDQW�O�LGHQWL�FDWLRQ��SDU�VrTXHQpDJH�G�H[RPHV��:(6���GH�JqQHV�LPSOLTXrV�GDQV�OHV
IRUPHV�KrUrGLWDLUHV�GH�FDQFHU�HW�OHV�DQRPDOLHV�GX�GrYHORSSHPHQW��OH�:(6�D�HQ�RQFRJrQrWLTXH�FRQVWLWXWLRQQHOOH�XQH�YDOHXU�DGGLWLRQQHOOH�OLPLWrH�
1RXV�UDSSRUWRQV�LFL�QRWUH�H[SrULHQFH��1RXV�DYRQV�GDQV�XQ�SUHPLHU�WHPSV�rYDOXr�O�DSSRUW�GX�:(6�GDQV�OHV�FDQFHUV�GH�O�DGXOWH�MHXQH��VDQV�DOWrUDWLRQ
GrWHFWDEOH�GDQV�OHV�JqQHV�DQDO\VrV�DX�WLWUH�GX�GLDJQRVWLF�HW�DYRQV�rWXGLr��FRPPH�SDUDGLJPH��OH�FDQFHU�FRORUHFWDO��&&5���/H�:(6�D�rWr�UrDOLVr�FKH]
���SDWLHQWV�DWWHLQWV�GH�&&5�DYDQW����DQV��GH�SUrVHQWDWLRQ�VSRUDGLTXH�SRXU�OD�SOXSDUW��/�DQDO\VH�D�rWr�IRFDOLVrH�VXU�XQ�SDQHO�GH�����JqQHV�LPSOLTXrV
GDQV�O�RQFRJHQqVH�FRQVWLWXWLRQQHOOH�RX�VRPDWLTXH�HW�RX�GDQV�OD�UrSDUDWLRQ�GH�O�$'1��1RXV�Q�DYRQV�UHWHQX�TXH�OHV�YDULDQWV�UDUHV��IUrTXHQFH�DOOrOLTXH
��������SHUWH�GH�IRQFWLRQ��/2)��RX�IDX[�VHQV�SUrGLWV�GrOrWqUHV��3DUPL�OHV�����YDULDQWV�LGHQWL�rV��QRXV�Q�DYRQV�LGHQWL�r�TXH���YDULDQWV�/2)�GDQV�OHV
JqQHV�%5&$���)$1&$�HW�)$1&'��LPSOLTXrV�GDQV�OD�YRLH�,&/��,QWHUVWUDQG�FURVVOLQNV���(Q�O�DEVHQFH�GH�FDXVDOLWr�rYLGHQWH��QRXV�DYRQV�DQDO\Vr�SRXU
UHFKHUFKHU�XQ�HQULFKLVVHPHQW�SDU�UDSSRUW�m�XQH�SRSXODWLRQ�FRQWUzOH�OHV�����JqQHV�FKH]�����WrPRLQV�)5(;��)UHQFK�([RPH�3URMHFW���/�DQDO\VH
VWDWLVWLTXH��UrDOLVrH�DYHF�OH�%XUGHQ�WHVW��6HT0HWD���D�PLV�HQ�rYLGHQFH�SRXU�OHV�YDULDQWV�UDUHV�GH�IUrTXHQFH�DOOrOLTXH��������GH�OD�YRLH�,&/��XQ�RGGV
UDWLR�GH�����PDLV�OH�S��������rWDLW�ELHQ�VXSrULHXU�DX�S�VLJQL�FDWLI��DSUqV�FRUUHFWLRQ�GH�%RQIHUURQL�VXU�O�H[RPH�RX�OHV�����JqQHV�����[�����HW����[������
&KH] �OHV �SDWLHQWV �DWWHLQWV �GH �&&5 �DYHF �YDULDWLRQV �GHV �JqQHV �GH �OD �YRLH �,&/� �GHV �YDULDWLRQV �G�DXWUHV �JqQHV �GH �UrSDUDWLRQ �RQW �rWr �LGHQWL�rHV�
VXJJrUDQW�XQ�ROLJRJrQLVPH��1RXV�DYRQV�DORUV�RSWr�SRXU�XQH�VWUDWrJLH�UDSLGH�GH�:(6�SOXV�VrOHFWLYH��HQ�QRXV�IRFDOLVDQW�VXU�GHV�SKrQRW\SHV
H[WUsPHV�GH�FDQFHU�VDQV�rWLRORJLH�JrQrWLTXH�rWDEOLH���L��IRUPH�QrRQDWDOH�RX�FDQFHU�c�GH�O�DGXOWH�h�FKH]�O�HQIDQW����LL��FDQFHUV�SULPLWLIV�PXOWLSOHV
DYDQW����DQV����LLL��DVVRFLDWLRQ�m�GHV�rOrPHQWV�V\QGURPLTXHV�RX��LY��WXPHXUV�WUqV�UDUHV��/HV�VFULSWV�GH��OWUDWLRQ�LQFOXHQW�OD�ORFDOLVDWLRQ�����������SDU
UDSSRUW�DX[�H[RQV���XQ�*4�VFRUH�!�����XQH�IUrTXHQFH�DOOrOLTXH������HW�OD�ORFDOLVDWLRQ�GHV�YDULDQWV�GDQV�����JqQHV�FOHIV�GH�O�RQFRJHQqVH��/HXU
DQDO\VH�LQWqJUH�&OLQ9DU��20,0��OHXU�W\SH��/2)�RX�IDX[�VHQV�SUrGLWV�GrOrWqUHV��HW�OD�FRQIURQWDWLRQ�DX�SKrQRW\SH�DSUqV�5&3�HW�QRXYHDX�ELODQ�FOLQLTXH
HW�SDUD�FOLQLTXH��VL�QrFHVVDLUH��&HWWH�VWUDWrJLH�D�GrMm�SHUPLV�G�rODUJLU�OH�SKrQRW\SH�DVVRFLr�m�GHV�YDULDQWV�WRXFKDQW�GHV�JqQHV�20,0�HW�UrYrOr�TXH
GHV�SKrQRW\SHV�FRPSOH[HV�SRXYDLHQW�UrVXOWHU�GH�OD�FRPELQDLVRQ�GH�SOXVLHXUV�YDULDQWV�GrOrWqUHV��&HV�WUDYDX[�PRQWUHQW�TX�HQ�RQFRJrQrWLTXH��OH
:(6�FRQVWLWXWLRQQHO�D�VDQV�GRXWH�XQ�LQWrUsW�OLPLWr�FKH]�OHV�SDWLHQWV�DGXOWHV�SUrVHQWDQW�XQ�FDQFHU�SUrFRFH��PDLV�TX�LO�GRLW�sWUH�LQWrJUr�m�OD�SUDWLTXH
GLDJQRVWLTXH�SRXU�GHV�FDV�WUqV�VrOHFWLRQQrV��VXU�O�nJH�HW�OH�SKrQRW\SH�DVVRFLr�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 6DQGULQH�&DSXWR

&6�����$SSURFKH�FRPELQDWRLUH�SRXU�OH�FODVVHPHQW�GHV�YDULDQWV�GHV�JiQHV�%5&$��HW�%5&$�

$XWHXUV��

6DQGULQH�&$3872���������1DGLD�%RXWU\�.U\]D������/DXUHQW�&DVWHUD������0DULQH�*8,//$8'�%$7$,//(������0rODQLH�/HRQH������$XGUH\�5HPHQLHUDV�����
)UDQpRLVH�5HYLOOLRQ������(WLHQQH�5RXOHDX������12rPLH�%DVVHW������&ODXGH�+RXGD\HU������&DWKHULQH�1RJXHV������'RPLQLTXH�6WRSSD�/\RQQHW������*HQHWLF
*URXS�6SOLFH�81,&$1&(5�������*HQHWLF�*URXS�81,&$1&(5�������*HQHWLF�*URXS�,QWHUSUHWDWLRQ�81,&$1&(5����

���*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
�����8QLYHUVLWr�3DULV�6FLHQFHV�/HWWUHV��3DULV��)UDQFH
���8QLWr�0L[WH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH�GHV�&DQFHUV�)UrTXHQWV��+RVSLFHV�&LYLOV�GH�/\RQ���&HQWUH�/rRQ�%rUDUG��/\RQ��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�HW�GH�JrQrWLTXH�GX�FDQFHU�HW�,16(50������&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��&/&&�)UDQpRLV
%DFOHVVH��&DHQ��)UDQFH
�����,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
�����,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
�����&HQWUH�2VFDU�/DPEUHW��/LOOH��)UDQFH
���*rQrWLTXH��+zSLWDX[�8QLYHUVLWDLUHV�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���*rQrWLTXH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
����*rQrWLTXH��,QVWLWXW�&XULH��3$ULV��)UDQFH
������,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���%5&$���%5&$���9DULDQW�GH�VLJQL�FDWLRQ�LQFRQQXH��rSLVVDJH��WHVW�IRQFWLRQQHO��FR�VHJUHJDWLRQ

5jVXPj��

$�O�KHXUH�GX�VrTXHQpDJH�GH�PDVVH�HW�GH�O�DERQGDQFH�GH�GRQQrHV��VH�SRVH�HQFRUH�SOXV�OD�TXHVWLRQ�GH�O�LQWHUSUrWDWLRQ�GHV�YDULDQWV�GH�VLJQL�FDWLRQ
LQFRQQXH� �%LHQ �TXH �GL�rUHQWV �RXWLOV �LQ �VLOLFR� �EDVrV �VXU �OD �FRQVHUYDWLRQ� �OHV �GL�rUHQFHV �SK\VLFR�FKLPLTXHV �GHV �DFLGHV �DPLQrV �RX �ELHQ �O�rSLVVDJH�
H[LVWHQW� �DXMRXUG�KXL� �LOV �QH �SHUPHWWHQW �SDV �GH �FODVVHU �FRUUHFWHPHQW �HW �DYHF �FRQ�DQFH �GHV �YDULDQWV �SRXU �XQH �XWLOLVDWLRQ �HQ �GLDJQRVWLF� �$�Q �GH
UrSRQGUH�m�FHWWH�SUREOrPDWLTXH�GHV�YDULDQWV��QRXV�GrYHORSSRQV�GL�rUHQWV�RXWLOV�SRXU�HVVD\HU�G�\�UrSRQGUH��(Q�)UDQFH��QRXV�DYRQV�O�DYDQWDJH�GH
W UDYD L O OH U �HQ � UrVHDX �QRWDPPHQW �SRXU � OHV �FDQFHUV �KrUrG L WD L UHV �GDQV � OH �FDGUH �GX �*URXSH �*rQrW LTXH �HW �&DQFHU � �
KWWS���ZZZ�XQLFDQFHU�IU�UHFKHUFKH�OHV�JURXSHV�UHFKHUFKH�JURXSH�JHQHWLTXH�HW�FDQFHU�JJF��FH�TXL�QRXV�D�SHUPLV�GH�PHWWUH�HQ�SODFH�GHV�EDVHV�GH
GRQQrHV��QRWDPPHQW�SRXU�OHV�JqQHV�%5&$����GHSXLV�������&DSXWR�HW�DO����������3UrVHQWDWLRQ�GH�/DXUHQW�&DVWHUD���/�H[SORLWDWLRQ�GH�FHV�EDVHV�GH
GRQQrHV �SHUPHW �G�DGRSWHU �XQH �VWUDWrJLH �RSWLPLVrH �SRXU �OH �FODVVHPHQW �GH �FHV �YDULDQWV �GH �VLJQL�FDWLRQ �LQFRQQXH� �$XMRXUG�KXL� �O�rWXGH �GHV
FRQVrTXHQFHV �GHV �YDULDWLRQV �QXFOrRWLGLTXHV �QrFHVVLWH �GRQF �OD �FRPELQDLVRQ �GH �GL�rUHQWHV �DSSURFKHV ��FR�VrJUrJDWLRQ� �FR�RFFXUUHQFH �DYHF �XQH
PXWDWLRQ�GrOrWqUH��KLVWRLUH�IDPLOLDOH��VWDELOLWr�HW�TXDOLWr�GH�O�$51�PHVVDJHU��FRQVHUYDWLRQ�GHV�DFLGHV�DPLQrV��LPSDFW�VWUXFWXUDOH�GH�OD�PXWDWLRQ�
rWXGHV�IRQFWLRQQHOOHV��SHUWH�GH�O�KrWrUR]\JRWLH�GDQV�OHV�WXPHXUV��/2+���HW�O�XWLOLVDWLRQ�GHV�PRGqOHV�GH�ULVTXH�PXOWLIDFWRULHOV��5RXOHDX�HW�DO��������
+RXGD\HU�HW�DO���������'RV�6DQWRV�HW�DO���������&DSXWR�HW�DO���������/HPDQ�HW�DO���������3HWLWDORW�HW�DO����������1RXV�DYRQV�GRQF�DGRSWr�XQH
DSSURFKH�FRPELQDWRLUH�SRXU�UrSRQGUH�m�OD�TXHVWLRQ�GHV�YDULDQWV�GH�VLJQL�FDWLRQ�LQFRQQXH�GHV�JqQHV�%5&$��HW�%5&$��

3LiFH�MRLQWH���(YROXWLRQ�GHV�FKL�UHVB%5&$B�������SSW



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH (OLVH�&RIILQ

&6�����eYDOXDWLRQ�GH�OqLQFLGHQFH�GHV�OjVLRQV�FROLTXHV�FKH]�OHV�SDWLHQWV�gJjV�GH�PRLQV�GH����DQV�VXLYLV�SRXU�XQ�6\QGURPH�GH
/\QFK�DX�VHLQ�GX�UjVHDX�35('�,G)�

$XWHXUV��

(OLVH�&R�Q������&rOLQH�/HNDO������(QULTXH�3HUH]������(OLD�6DPDKD������-HDQQH�1HWWHU�&RWL������&KU\VWHOOH�&RODV������%UXQR�%XHFKHU������2OLYLHU�&DURQ�����
-rURPH�%HOODQJHU������9HURQLFD�&XVLQ������'DYLG�0DOND������<DQQ�3DUF������;DYLHU�'UD\������5REHUW�%HQDPRX]LJ�������*DEULHO�5DKPL������6WDQLVODV
&KDXVVDGH�������3LHUUH�/DXUHQW�3XLJ�������*XLOODXPH�3HUURG������&KULVWRSKH�&HOOLHU����

���+rSDWR�*DVWUR�(QWrURORJLH��+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��$YLFHQQH��3$5,6��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��+RWHO�'LHX�GH�)UDQFH��%HLUXW��/LEDQ
���+rSDWR�*DVWUR�(QWrURORJLH��7HQRQ��3$5,6��)UDQFH
���*rQrWLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���*rQrWLTXH��,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��6DLQW�$QWRLQH��3$5,6��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��/D�3LWLr�6DOSrWULqUH��3$5,6��)UDQFH
���&KLUXUJLH�'LJHVWLYH��6DLQW�$QWRLQH��3$5,6��)UDQFH
����+rSDWR�*DVWUR�(QWrURORJLH��$YLFHQQH��%RELJQ\��)UDQFH
����+rSDWR�*DVWUR�(QWrURORJLH��&RFKLQ��3$5,6��)UDQFH
����$QDWRPRSDWKRORJLH��+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�/\QFK��+13&&��0+6���DGrQRPH��DGrQRPH�IHVWRQQr��FDQFHU�FRORUHFWDO

5jVXPj��

,QWURGXFWLRQ��
/H�6\QGURPH�GH�/\QFK�HVW�UHVSRQVDEOH�G�HQYLURQ����GHV�FDQFHUV�FRORUHFWDX[��&&5���,O�HVW�OLr�m�OD�PXWDWLRQ�G�XQ�GHV�JqQHV�GX�V\VWqPH�GH
UrSDUDWLRQ�GHV�PrVDSSDULHPHQWV�GH�O�$'1��0/+���06+���06+���306���HW�(3&$0��/H�ULVTXH�FXPXOr�GH�&&5�GL�qUH�VHORQ�OD�PXWDWLRQ��DYHF�XQ�ULVTXH
PRLQGUH�FKH]�OHV �SDWLHQWV �06+�� �,O �H[LVWH �SHX�GH�GRQQrHV�FRQFHUQDQW �OD �VXUYHQXH�GHV�OrVLRQV�FROLTXHV�VHORQ�OHV �GL�rUHQWHV �PXWDWLRQV�m �XQ�nJH
MHXQH��/�REMHFWLI�GH�FHWWH�rWXGH�rWDLW�GH�GrWHUPLQHU�O�LQFLGHQFH�GHV�OrVLRQV�FROLTXHV�FKH]�OHV�SDWLHQWV�VXLYLV�SRXU�V\QGURPH�GH�/\QFK�nJrV�GH�PRLQV
GH����DQV�

3DWLHQWV�HW�0rWKRGH��
,O��DJLW�G�XQH�rWXGH�UrWUR�SURVSHFWLYH��PXOWLFHQWULTXH��UrDOLVrH�DX�VHLQ�GX�UrVHDX�35('�,G)��2QW�rWr�LQFOXV�OHV�SDWLHQWV�DYHF�XQH�PXWDWLRQ�LGHQWL�rH
D\DQW�UrDOLVr�DX�PRLQV�XQH�FRORVFRSLH�DYDQW�O�nJH�GH����DQV��/H�FULWqUH�GH�MXJHPHQW�SULQFLSDO�rWDLW�O�LQFLGHQFH�GHV�OrVLRQV�FROLTXHV���DGrQRPHV�
DGrQRPHV�IHVWRQQrV��HW�&&5��/HV�GRQQrHV�FOLQLTXHV��HQGRVFRSLTXHV�HW�KLVWRORJLTXHV�RQW�rWr�FROOHFWrHV�

5rVXOWDWV��
����SDWLHQWV��nJH�PrGLDQ������>�����@�DQV��VH[H�UDWLR��������GXUrH�PrGLDQH�GH�VXLYL����>�����@�PRLV��RQW�rWr�LQFOXV��OHV�GRQQrHV�GH�����
FRORVFRSLHV�DQDO\VrHV��/D�UrSDUWLWLRQ�GHV�PXWDWLRQV�rWDLW�OD�VXLYDQWH���0/+�����������������06+�����������������06+�����������������306������
�������HW�(3&$0��������������������������SDWLHQWV�RQW�SUrVHQWr�DX�PRLQV�XQH�OrVLRQ�FROLTXH��������������DX�PRLQV�XQ�DGrQRPH������������DX
PRLQV�XQ�DGrQRPH�IHVWRQQr�HW�������������DX�PRLQV�XQ�&&5��/�LQFLGHQFH�FXPXOrH�GHV�OrVLRQV�FROLTXHV�rWDLW�UHVSHFWLYHPHQW�GH�����������������
������� �������� �������SRXU �OHV �PXWDWLRQV �0/+�� �06+�� �06+�� �306� �HW �(3&$0� �/�nJH �PrGLDQ �GH �VXUYHQXH �G�XQH �OrVLRQ �FROLTXH �rWDLW
UHVSHFWLYHPHQW�GH����>�����@�����>�����@�����>�����@�����>�����@�HW����>�����@�DQV�SRXU�FKDFXQH�GHV�PXWDWLRQV��3RXU�OHV�PXWDWLRQV�0/+���06+��
06+��HW�306�������������������������������������������GHV�OrVLRQV�FROLTXHV�RQW�rWr�GrWHFWrHV�DYDQW����DQV��S �������&KH]�OHV�SDWLHQWV�06+��
O
nJH �GH �VXUYHQXH�GH �OD �SUHPLqUH �OrVLRQ �FROLTXH �rWDLW �VLJQL�FDWLYHPHQW �SOXV �rOHYr �TXH�SRXU �OHV �DXWUHV �PXWDWLRQV ��S ������ ��)LJXUH ���� �&KH] �FHV
SDWLHQWV��OD�UrSDUWLWLRQ�GHV�OrVLRQV�FROLTXHV�DYDQW�O�nJH�GH����DQV�rWDLW�OD�VXLYDQWH����DGrQRPHV�GRQW���DYDQFr����DGrQRPH�IHVWRQQr�HW���&&5���/�nJH
+5���������>,&������������������@��OH�VH[H�PDVFXOLQ�+5���������>,&�����������������@��HW�OH�WDEDF�+5���������>,&������������������@�rWDLHQW�GHV�IDFWHXUV
GH�ULVTXH�LQGrSHQGDQWV�GH�VXUYHQXH�GH�OrVLRQ�FROLTXH�

&RQFOXVLRQ��
'DQV�FHWWH�rWXGH�UrDOLVrH�DX�VHLQ�GH�OD�SOXV�LPSRUWDQWH�FRKRUWH�)UDQpDLVH�GH�SDWLHQWV�VXLYLV�SRXU�V\QGURPH�GH�/\QFK��QRXV�DYRQV�FRQ�UPr�TXH�OD
PXWDWLRQ �06+��rWDLW �DVVRFLrH �DX �GrYHORSSHPHQW �GH �OrVLRQ �FROLTXH �m �XQ �nJH �SOXV �WDUGLI� �&HSHQGDQW� �QRV �UrVXOWDWV �YRQW �m �O�HQFRQWUH �GHV
UHFRPPDQGDWLRQV�(XURSrHQQHV�TXL�SUrFRQLVHQW�XQ�GrSLVWDJH�FROLTXH�m�SDUWLU�GH�O�nJH�GH����DQV��&KH]�FHV�SDWLHQWV��O�rWDEOLVVHPHQW�G�XQ�VFRUH�GH
VXUYHQXH�GH�OrVLRQ�FROLTXH�SRXUUDLW�SHUPHWWUH�GH�SURSRVHU�XQ�GrSLVWDJH�SHUVRQQDOLVr�

3LiFH�MRLQWH���)LJXUH���DVVLVH�JH�QH�WLTXH�SQJ



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH )DELHQQH�/(68(85

&6�����3HUIRUPDQFH�GHV�VFRUHV�GH�ULVTXH�SRO\JjQLTXHV�SRXU�OH�FDQFHU�GX�VHLQ�FKH]�OHV�IHPPHV�f�KDXW�ULVTXH�SRUWHXVHV�HW�QRQ
SRUWHXVHV�GqXQH�PXWDWLRQ�GH�%5&$��RX�%5&$�

$XWHXUV��

<XH�-LDR������-XOLHWWH�&RLJQDUG������0RMJDQ�.DULPL������&KULVWLQH�/RQMRX������6rYHULQH�(RQ�0DUFKDLV������0DULH�*DEULHOOH�'RQGRQ������1RXUD�0HELURXN
�����'RURWKrH�/H�*DO������-XDQD�%HDXYDOOHW������(GLWK�/H�)ORFK������&ODLUH�'DQGLQH�5RXOODQG������$QQH�%RODQG�$XJH������-HDQ�)UDQpRLV�'HOHX]H�����
3DVFDO�*XrQHO������'RPLQLTXH�6WRSSD�/\RQQHW������7KrUqVH�7UXRQJ������1DGLQH�$QGULHX������)DELHQQH�/HVXHXU����

���,QVHUP�8�����,QVWLWXW�&XULH��0LQHV�3DULV7HFK��36/�8QLYHUVLW\��3DULV��)UDQFH
���,QVHUP�8������&(63��8QLYHUVLWr�3DULV�6DFOD\��8QLYHUVLWr�3DULV�6XG��9LOOHMXLI��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��'rSDUWHPHQW�GH�O
,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��(YU\��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��,QVHUP�8�����8QLYHUVLWr�3DULV�'HVFDUWHV��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���FDQFHU�GX�VHLQ��SUrGLVSRVLWLRQ�JrQrWLTXH��%5&$���%5&$���613V��VFRUH�GH�ULVTXH�SRO\JrQLTXH��SUrGLFWLRQ�GX�ULVTXH

5jVXPj��

/HV�rWXGHV�SDQJrQRPLTXHV�PHQrHV�SDU�OH�%UHDVW�&DQFHU�$VVRFLDWLRQ�&RQVRUWLXP��%&$&��RQW�LGHQWL�r�GHV�613V�VLWXrV�GDQV�HQYLURQ�����UrJLRQV�GX
JrQRPH�DVVRFLrV�DX�ULVTXH�GH�FDQFHU�GX�VHLQ��&6���/�H�HW�GH�FHV�613V�HVW�IDLEOH���DX�SOXV�DVVRFLr�m�GHV�ULVTXHV�UHODWLIV�GH�O�RUGUH�GH�������PDLV�OHXU
H�HW �FRPELQr �H[SULPr �HQ �VFRUH �GH �ULVTXH �SRO\JrQLTXH ��356� �DPrOLRUH �VHQVLEOHPHQW �OH �SRXYRLU �SUrGLFWLI �GHV �PRGqOHV �GrYHORSSrV �HQ �SRSXODWLRQ
JrQrUDOH��8QH�SDUWLH�GH�FHV�613V�PRGL�H�DXVVL�OH�ULVTXH�GH�&6�GHV�IHPPHV�SRUWDQW�XQH�PXWDWLRQ�GH�%5&$��RX�%5&$���%5&$������&HSHQGDQW��OH
SRXYRLU�SUrGLFWLI�GHV�356�FRQVWUXLWV�m�SDUWLU�GH�GRQQrHV�LQWHUQDWLRQDOHV�KrWrURJqQHV��VXU�GHV�SRSXODWLRQV�m�ULVTXH�rOHYr�GH�FDQFHU��TX�HOOHV�VRLHQW
SRUWHXVHV�RX�QRQ�SRUWHXVHV�G�XQH�PXWDWLRQ�GH�%5&$�����HVW�m�GrPRQWUHU�

1RWUH�REMHFWLI�HVW�G�rYDOXHU�OD�SHUIRUPDQFH�GHV�356�SXEOLrV��0LFKDLOLGRX�HW�DO��������0LOQH�HW�DO��������0DYDGGDW�HW�DO��������GDQV�XQH�SRSXODWLRQ
VSrFL�TXH�GH�IHPPHV�YLYDQW�HQ�)UDQFH��D\DQW�HX�UHFRXUV�m�XQH�FRQVXOWDWLRQ�G�RQFRJrQrWLTXH�HW�D\DQW�ErQr�FLr�G�XQ�WHVW�JrQrWLTXH�%5&$����

1RV�WUDYDX[�V�DSSXLHQW�VXU�OHV�GRQQrHV�GH�WURLV�rWXGHV���*(02��TXL�LQFOXW�GHV�SRUWHXVHV�G�XQH�PXWDWLRQ�GH�%5&$�����DWWHLQWHV�HW�QRQ�DWWHLQWHV�GH
FDQFHU��*(1(6,6��TXL�LQFOXW�GHV�IHPPHV�DWWHLQWHV�GH�&6��QRQ�SRUWHXVHV�G�XQH�PXWDWLRQ�%5&$����HW�D\DQW�XQH�V�XU�rJDOHPHQW�DWWHLQWH�GH�&6�DLQVL
TXH�GHV�WrPRLQV�GH�SRSXODWLRQ��HW�&(&,/(��XQH�rWXGH�FDV�WrPRLQV�PHQrH�HQ�SRSXODWLRQ�JrQrUDOH��$X�WRWDO�������IHPPHV�RQW�rWr�JrQRW\SrHV�DYHF
OD�SXFH�L&2*6��,OOXPLQD��FLEODQW�SOXV�GH���������613V�������SRUWHXVHV�%5&$����GH�*(02�������IHPPHV�GH�*(1(6,6�HW������IHPPHV�GH�&(&,/(��
/HV�613V�GHV�356�QRQ�JrQRW\SrV�RQW�rWr�LPSXWrV�DYHF�OH�ORJLFLHO�,0387(��HQ�XWLOLVDQW�OH�SDQHO�GH�UrIrUHQFH�GH�����*HQRPHV��/D�SHUIRUPDQFH�GH
GHX[�356�SXEOLrV��FRQVWUXLWV�UHVSHFWLYHPHQW�m�SDUWLU�GH�����613V�HW�����613V�HW�GHV�2GGV�5DWLR��25��HVWLPrV�m�SDUWLU�GHV�GRQQrHV�GH�%&$&�VHUD
rYDOXrH�GDQV�*(02�HW�*(1(6,6��

%LHQ�TXH�&(&,/(�DLW�FRQWULEXr�m�OD�GrFRXYHUWH�GHV�����UrJLRQV�HW�GRQF�m�OD�FRQVWUXFWLRQ�GHV�356�SXEOLrV��OHXU�SHUIRUPDQFH�\�VHUD�WHVWrH�SRXU
YrUL�HU�OHXU�SRXYRLU�SUrGLFWLI�VXU�XQH�SRSXODWLRQ�JrQrUDOH�SOXV�KRPRJqQH��/HV�GRQQrHV�GH�JrQRW\SDJH�GH�&(&,/(�VHUYLURQW�rJDOHPHQW�m�Ur�HVWLPHU
OHV�25V�DVVRFLrV�DX[�����HW�����613V���/H�JrQRW\SDJH�GH������SDUWLFLSDQWHV�VXSSOrPHQWDLUHV�GH�*(02�HW�GH�OD�WRWDOLWr�GH�O�rWXGH�&(&,/(�HVW�HQ
FRXUV�DYHF�OD�SXFH�2QFR$UUD\��,OOXPLQD��FLEODQW�HQYLURQ���������613V��/HV�QRXYHOOHV�GRQQrHV�JrQRW\SLTXHV�GH�&(&,/(�SHUPHWWURQW�GH�UHFKHUFKHU
GH�QRXYHDX[�613V�DVVRFLrV�DX�&6�HW�G�rYDOXHU�VL�GHV�356�VSrFL�TXHV�SHUPHWWHQW�GH�PLHX[�GLVFULPLQHU�OHV�SRSXODWLRQV�GH�*(02�HW�*(1(6,6�

&HV �WUDYDX[ �SHUPHWWURQW �G�rYDOXHU �OD �SHUWLQHQFH �GH �WHVWHU �XQ �PsPH �356 �RX �GHV �356 �VSrFL�TXHV �GDQV �GHV �SRSXODWLRQV �GL�rUHQWHV �TXDQW �m �OHXU
ULVTXH�D�SULRUL�GH�GrYHORSSHU�XQ�&6��,OV�SHUPHWWURQW�G�DYRLU�GH�PHLOOHXUHV�HVWLPDWLRQV�LQGLYLGXHOOHV�GHV�ULVTXHV�GH�FDQFHU�HW�DLQVL�G�DPrOLRUHU�OD�SULVH
HQ�FKDUJH�GHV�IHPPHV�m�ULVTXH�

3LiFH�MRLQWH���$EVWUDFWB$VVLVHVB356B/HVXHXU�SGI



6(66,216�6,08/7$1((6������2UJDQHV
VHQVRULHOV�HW�DQRPDOLHV�GH�OD�IDFH

(ORGLH�6DQFKH]

&6�����0XWDWLRQV�GH�32/5�%�HW�DQRPDOLHV�GHV�FHOOXOHV�GH�OD�FUkWH�QHXUDOH�GDQV�OH�V\QGURPH�GH�7UHDFKHU�&ROOLQV�GH�W\SH��

$XWHXUV��

(ORGLH�6DQFKH]���������%rU\O�/DSODFH�%XLOKr������)UrGrULF�7UDQ�0DX�7KHP���������(ULF�5LFKDUG������$OLFH�*ROGHQEHUJ������7RPL�/�7ROHU������7KRPDV
*XLJQDUG������9LQFHQW�*DWLQRLV������0DULH�9LQFHQW������&DWKHULQH�%ODQFKHW�������$QQH�%RODQG�������0DULH�7KrUqVH�%LKRUHDX�������-HDQ�)UDQpRLV�'HOHX]H
������5REHUW�2ODVR�������:DOWRQ�1HSKL������+HUPDQQ�-RVHI�/�GHFNH�������-RNH�%*0�9HUKHLM�������)ORUHQFH�0RUHDX�/HQRLU�������)UDQpRLVH�'HQR\HOOH
������-HDQ�%DSWLVWH�5LYLqUH�������-HDQ�/RXLV�/DSODQFKH�������0DUFLD�:LOOLQJ������*XLOODXPH�&DSWLHU�������)ORUHQFH�$SSDUDLOO\������'DJPDU�:LHF]RUHN
������&RULQQH�&ROOHW�������)DULGD�'MRXDG������'DYLG�*HQHYLqYH�������

���*rQrWLTXH�&OLQLTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,50%�805������&+8�GH�0RQWSHOOLHU���,16(50���8QLYHUVLWr�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWr�)RQFWLRQQHOOH�G�,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805������8QLYHUVLWr�GH�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�8������,5&0���8QLYHUVLWr�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,QVHUP�8������&+8�GH�5RXHQ���,16(50��5RXHQ��)UDQFH
���'LYLVLRQ�RI�*HQHWLFV�	�*HQRPLF�0HGLFLQH��:DVKLQJWRQ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6DLQW�/RXLV��(WDWV�8QLV
���8QLWr�GH�*rQrWLTXH�&KURPRVRPLTXH��3ODWHIRUPH�&KURPR6WHP��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���*rQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����25/��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��8QLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��0HGLFDO�)DFXOW\��+HLQULFK�+HLQH�8QLYHUVLW\��'�VVHOGRUI��$OOHPDJQH
����0HGLFDO�*HQHWLFV��8QLYHUVLW\�0HGLFDO�&HQWUH�*URQLQJHQ��8QLYHUVLW\�RI�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
����25/��&+�G
(YUHX[��(YUHX[��)UDQFH
����25/�SrGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��$3+3�HW�8QLYHUVLWr�SDULV�'HVFDUWHV��3DULV��)UDQFH
����*rQrWLTXH�0ROrFXODLUH��3ODWHDX�WHFKQLTXH�GH�%LRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
����%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH���8)�GH�*rQrWLTXH�0ROrFXODLUH��+zSLWDO�/DULERLVLqUH��3DULV��)UDQFH
����&KLUXUJLH�SODVWLTXH�LQIDQWLOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���7UHDFKHU�&ROOLQV�)UDQFHVFKHWWL��32/5�%��DSRSWRVH��FHOOXOHV�GH�OD�FUsWH�QHXUDOH��S����]HEUD�VK

5jVXPj��

7LWUH��0XWDWLRQV�GH�32/5�%�HW�DQRPDOLHV�GHV�FHOOXOHV�GH�OD�FUkWH�QHXUDOH�GDQV�OH�V\QGURPH�GH�7UHDFKHU�&ROOLQV�GH�W\SH��

2EMHW���/H�V\QGURPH�GH�7UHDFKHU�&ROOLQV��67&��HVW�XQH�G\VRVWRVH�PDQGLEXORIDFLDOH�DXWRVRPLTXH�GRPLQDQWH�UDUH��GRQW�OD�SUrYDOHQFH�HVW�GH���������
�����/H�67&�HVW�FDUDFWrULVr�SDU�XQH�K\SRSODVLH�PDODLUH�HW�PDQGLEXODLUH�ELODWrUDOH�HW�V\PrWULTXH�HW�GHV�YDULDWLRQV�PRUSKRORJLTXHV�IDFLDOHV�GXHV�m
XQH�PLJUDWLRQ�HW�m�XQH�GL�rUHQFLDWLRQ�DQRUPDOH�GHV�FHOOXOHV�GH�OD�FUsWH�QHXUDOH��&&1�� �$�FH�MRXU� ���JqQHV�RQW�rWr�LGHQWL�rV�� �7&2)�� �32/5�& �HW
32/5�'��0DOJUr�XQ�JUDQG�QRPEUH�GH�SDWLHQWV�DYHF�XQ�GLDJQRVWLF�PROrFXODLUH��FHUWDLQV�UHVWHQW�VDQV�DQRPDOLH�JrQrWLTXH�FRQQXH�

0jWKRGHV���1RXV�DYRQV�H�HFWXr�OH�VrTXHQpDJH�GH�O
H[RPH�GH���LQGLYLGXV�DWWHLQWV�GX�67&��QrJDWLIV�SRXU�GHV�YDULDQWV�SDWKRJqQHV�GDQV�OHV�JqQHV
UHVSRQVDEOHV�FRQQXV��/
H�HW�GHV�YDULDQWV�SDWKRJqQHV�D�rWr�rWXGLr�FKH]�OH�]HEUD�VK�

5jVXOWDWV �� �1RXV �DYRQV �LGHQWL�r �� �QRXYHDX[ �YDULDQWV �SDWKRJqQHV �GDQV �OH �JqQH �32/5�%� �/H �NQRFNGRZQ �GH �SROU�E �FKH] �OH �]HEUD�VK �LQGXLW �XQ
SKrQRW\SH�FUnQLRIDFLDO�DQRUPDO�LPLWDQW�OH�67&��DVVRFLr�m�XQH�DOWrUDWLRQ�GH�O
H[SUHVVLRQ�GH�O�$51�ULERVRPLTXH��m�XQH�DSRSWRVH�FHOOXODLUH�PDVVLYH�GXH
m�XQH�VXUH[SUHVVLRQ�GH�S���GDQV�OH�QHXUR�rSLWKrOLXP�HW�m�XQH�UrGXFWLRQ�GX�QRPEUH�GH�GrULYrV�GHV�&&1�

&RQFOXVLRQ���/HV�YDULDQWV�SDWKRJqQHV�GH�OD�VRXV�XQLWr�32/5�%�GH�O
$51�SRO\PrUDVH�,�LQGXLW�XQH�DSRSWRVH�PDVVLYH�S���GrSHQGDQWH�GDQV�XQH�]RQH
QHXUR�rSLWKrOLDOH�UHVWUHLQWH��PRGL�DQW�OD�PLJUDWLRQ�GHV�&&1�HW�SURYRTXDQW�GHV�PDOIRUPDWLRQV�FUDQLR�VTXHOHWWLTXHV��1RXV�LGHQWL�RQV�32/5�%�FRPPH
XQ �QRXYHDX �JqQH �FDXVDO �UHVSRQVDEOH �G
XQ �QRXYHDX �W\SH �GH �67& ��67&�� �HW �rWDEOLVVRQV �XQ �QRXYHDX �PRGqOH �H[SrULPHQWDO �FKH] �OH �]HEUD�VK �SRXU
rWXGLHU�OH�67&�OLr�m�32/5�%�

3LiFH�MRLQWH���5rVXPr�$VVLVHV�GH�*rQrWLTXH������GRF[
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&$52/,1(�5225<&.�7+$0%2

&6�����(WLRORJLH�GX�VSHFWUH�2FXOR�$XULFXOR�9HUWHEUDO���QRXYHDX[�JiQHV�FDQGLGDWV�LGHQWLujV

$XWHXUV��

&$52/,1(�5225<&.�7+$0%2������&$52/,1(�5225<&.�7+$0%2������$QJqOH�7LQJDXG�6HTXHLUD������$XUrOLHQ�7ULPRXLOOH������0DULH�%HUHQJXHU�����
%HQRLW�$UYHLOHU������6DQGULQH�0DUOLQ������'LGLHU�/DFRPEH����

���/DERUDWRLUH�05*0��,16(50�8������6HUYLFH�GH�JrQrWLTXH�PrGLFDOH���8QLYHUVLWr�GH�%RUGHDX[��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���*rQrWLTXH�0rGLFDOH��&HQWUH�GH�UrIrUHQFH�GHV�VXUGLWrV�FRQJrQLWDOHV��+zSLWDO�1HFNHU��3DULV��)UDQFH

0RWV�FOHIV���*ROGHQKDU��2$96��0<7���=<*��%��DFLGH�UrWLQRLTXH

5jVXPj��

/H �6SHFWUH �2FXOR�$XULFXOR�9HUWHEUDO ��2$96� �RX �6\QGURPH �GH �*ROGHQKDU �HVW �XQH �DQRPDOLH �GX
GrYHORSSHPHQW�HPEU\RQQDLUH�FDUDFWrULVrH�SDU�XQH�PLFURVRPLH�KrPLIDFLDOH�DVVRFLrH�m�GHV�PDOIRUPDWLRQV
DXULFXODLUHV� �RFXODLUHV �HW �YHUWrEUDOHV� �'HSXLV ��� �DQV� �JUnFH �m �GHV �FRODERUDWLRQV �QDWLRQDOHV �HW
LQWHUQDWLRQDOHV��QRXV�DYRQV�FRQVWLWXr�OD�SOXV�JUDQGH�FRKRUWH�G�2$96�GrFULWH�m�FH�MRXU��DYHF�SUqV�GH����
SDWLHQWV��&HSHQGDQW��O�KrWrURJrQrLWr�FOLQLTXH�HW�JrQrWLTXH�GH�FH�VSHFWUH�DYHF�XQH�SrQrWUDQFH�LQFRPSOqWH
HW �XQH �H[SUHVVLYLWr �YDULDEOH� �UHQGHQW �VRQ �GLDJQRVWLF �PROrFXODLUH �FRPSOH[H� �$LQVL� �QRXV �DYRQV �LGHQWL�r �OH
SUHPLHU�JqQH�DVVRFLr�m�O�2$96��0<7���DYHF�GHV�YDULDQWV�FKH]�PRLQV�GH�����GH�QRV�SDWLHQWV��/�rWXGH
G�DXWUHV�H[RPHV�HW�JrQRPHV�QRXV�D�SHUPLV�G�LGHQWL�HU�GH�QRXYHDX[�JqQHV�FDQGLGDWV�GRQW�OH�JqQH�=<*��%�
FRGDQW�SRXU�XQH�SURWrLQH�DVVRFLrH�m�O�XELTXLWLQH�OLJDVH�(���D\DQW�XQ�UzOH�GDQV�OD�GrJUDGDWLRQ�GH�VXEVWUDWV
SDU�OH�SURWrDVRPH��'HV�H[SrULHQFHV�GH�NQRFN�GRZQ�GH�]\J���FKH]�OH�PRGqOH�SRLVVRQ�]qEUH�PRQWUHQW�XQ
H�HW �GrOrWqUH �VSrFL�TXH �VXU �OH �GrYHORSSHPHQW �GHV �FDUWLODJHV �FUDQLRIDFLDX[� �DLQVL �TX�XQ �SKrQRW\SH
G�RQGXODWLRQ�GH�OD�QRWRFKRUGH�SUR[LPDOH�SRXYDQW�FRUUHVSRQGUH�DX[�DQRPDOLHV�YHUWrEUDOHV�REVHUYrHV�GDQV
O�2$96��1RXV�DYRQV�rJDOHPHQW�PLV�HQ�rYLGHQFH�XQH�DPSOL�FDWLRQ�DQRUPDOH�G�DODQLQHV�GDQV�XQ�DXWUH�JqQH�
=,&���DVVRFLrH�m�XQH�PLFURWLH�XQLODWrUDOH�HW�PLFURVRPLH�KrPLIDFLDOH�FKH]���JDUpRQV�G�XQH�JUDQGH�IDPLOOH
GDQRLVH��&H�JqQH�HVW�GrMm�FRQQX�FRPPH�rWDQW�LPSOLTXr�GDQV�OHV�KrWrURWD[LHV�HW�FDUGLRSDWKLHV��HW�MRXH�XQ
UzOH�GDQV�OD�GrWHUPLQDWLRQ�GH�O�D[H�JDXFKH�GURLWH��&HWWH�IRQFWLRQ�ELRORJLTXH�SRXUUDLW�H[SOLTXHU�OH�FDUDFWqUH
XQLODWrUDO�GHV�DWWHLQWHV�FUDQLRIDFLDOHV�GDQV�FHWWH�IDPLOOH�HW�GDQV�O�2$96��1RXV�DYRQV�rJDOHPHQW�LGHQWL�r�XQ
YDULDQW�IDX[�VHQV�UrFXUUHQW�GDQV�OH�JqQH�(<$��FKH]�GHX[�IDPLOOHV�QRQ�DSSDUHQWrHV��1RXV�DYRQV�DXVVL�LQGXLW
GHV �DQRPDOLHV �FUDQLRIDFLDOHV �VSrFL�TXHV �FKH] �OHV �HPEU\RQV �GH �SRLVVRQ �]qEUH� �DSUqV �LQKLELWLRQ �GH
O
KRPRORJXH�H\D��SDU�PRUSKROLQRV��DYHF�XQ�SKrQRW\SH�FRPSDUDEOH�DYHF�OHV�PRGqOHV�DQLPDX[�SUrFrGHQWV�
'HV�rWXGHV�SURWrRPLTXHV�VXU�PRGqOHV�FHOOXODLUHV�PXWrV�VXU�(<$��PRQWUHQW�QRWDPPHQW�XQH�GrUrJXODWLRQ
GH�OD�YRLH�GH�UrSDUDWLRQ�m�O�$'1��GH�OD�YRLH�GH�SKRVSKRU\ODWLRQ�R[\GDWLYH��GH�OD�YRLH�GH�SRO\XELTXLWLQDWLRQ
GHV �SURWrLQHV �DLQVL �TX�XQH �DFWLYDWLRQ �GH �OD �YRLH �GH �O�DFLGH �UrWLQRwTXH� �8QH �DXWUH �DSSURFKH �SDU �GHV
H[SrULHQFHV �G�H[SRVLWLRQ �WR[LTXH �LQ �XWHUR �G�HPEU\RQV �GH �VRXULV �m �O
DFLGH �UrWLQRLTXH� �m �XQ �VWDGH �GH
GrYHORSSHPHQW�GRQQr��QRXV�D�SHUPLV�GH�PHWWUH�HQ�rYLGHQFH�G�DXWUHV�JqQHV�FDQGLGDWV�LPSOLTXrV�GDQV�OHV
PDOIRUPDWLRQV�FUDQLRIDFLDOHV��GRQW�FHUWDLQV�rWDLHQW�GrMm�FRQQXV�FRPPH�DVVRFLrV�m�GHV�SKrQRFRSLHV�GH
O�2$96� �&HV �GL�rUHQWHV � �DSSURFKHV �FRPELQDQW �OHV �rWXGHV �PXOWL�RPLTXHV �HW �HQYLURQQHPHQWDOHV � �VRQW
QrFHVVDLUHV �SRXU �GrFU\SWHU �OHV �EDVHV �rWLRORJLTXHV �GH �FHWWH �PDODGLH �FRPSOH[H�
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-HDQQH�$PLHO

&6�����/H�V\QGURPH�75$)��f�SDUWLU�GqXQH�VjULH�GH����SDWLHQWV

$XWHXUV��

&KULVWRSKHU�7�*RUGRQ������-HDQQH�$PLHO������%HUQDUGR�%ODQFR�6DQFKH]������/DXUD�&DVWLOOD�9DOOPDQ\D������&OrPDQWLQH�'LPDUWLQR������&KULVWLQH�%ROH�
)H\VRW������3DWULFN�1LWVFKNr������0DUJR�5HLMQGHUV������7RQ�9DQ�(VVHQ������.DMD�6HOPHU������*XQQDU�+RXJH�������+HOHQ�&R[�������+HOHQ�.LQJVWRQ�������-LOO
&OD\WRQ�6PLWK�������-H�UH\�,QQLV�������:HQG\�&KXQJ�������9LFNL�6DQGHUV�������&KULVWHO�7KDXYLQ�������/DXUHQFH�)DLYUH�������*DHWDQ�/HVFD�������'DPLHQ
6DQODYLOOH�������.DWKHULQH�&KULVWHQVHQ�������5DFKHO�*DQQDZD\�������$QQD�/HKPDQ�������/XLWJDUG�*UDXO�1HXPDQQ�������&KULVWLDQH�=ZHLHU������
EHUQDUGD�/R]LF�������5\DQ�3HUHW]�������-RDQQD�0HLUD�������$QQD�&HUHGD�������7KRPDV�6PRO�������$QQH�'LHX[�&RtVOLHU�������9DOrULH�&RUPLHU�'DLUH
������$UQROG�0XQQLFK�������7LRQJ�7DQ�������6WDQLVODV�/\RQQHW������'DQLHO�*ULQEHUJ�������5RVHU�8UUHL]WL�����

���(PEU\RORJ\�DQG�JHQHWLFV�RI�PDOIRUPDWLRQV��,16(50��805������HW�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LWr�8QLYHUVLW\��,PDJLQH��SDULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3���SDULV��)UDQFH
���(PEU\RORJ\�DQG�JHQHWLFV�RI�PDOIRUPDWLRQV��,16(50��805������HW�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LWr�8QLYHUVLW\��,PDJLQH��3DULV��)UDQFH
���'HSDUWDPHQW�GH�*HQqWLFD��0LFURELRORJLD�L�(VWDGuVWLFD��)DFXOWDG�GH�%LRORJLD��8QLYHUVLWDW�GH�%DUFHORQD��%DUFHORQD��(VSDJQH
���3ODWHIRUPH�GH�JrQRPLTXH��,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�ELRLQIRUPDWLTXH��,PDJLQH��3DULV��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��5DGERXG�8QLYHUVLW\�0HGLFDO�&HQWHU��1LMPHJHQ��3D\V�%DV
���'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\��0HGLFDO�&HQWUH�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VOR�8QLYHUVLW\�+RVSLWDO��2VOR��1RUYqJH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��+DXNHODQG�8QLYHUVLW\�+RVSLWDO��%HUJHQ��1RUYqJH
����:HVW�0LGODQGV�5HJLRQDO�&OLQLFDO�*HQHWLFV�6HUYLFH��%LUPLQJKDP�:RPHQ
V�DQG�&KLOGUHQ
V�1+6�)RXQGDWLRQ�7UXVW��%LUPLQJKDP��5R\DXPH�8QL
����0DQFKHVWHU�&HQWUH�IRU�*HQRPLF�0HGLFLQH��0DQFKHVWHU�8QLYHUVLW\�+RVSLWDOV�DQG�$FDGHPLF�+HDOWK�6FLHQFHV�&HQWUH��0DQFKHVWHU��5R\DXPH�8QL
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��0DQFKHVWHU�8QLYHUVLW\�+RVSLWDOV�DQG�$FDGHPLF�+HDOWK�6FLHQFHV�&HQWUH��0DQFKHVWHU��5R\DXPH�8QL
����'HSDUWPHQW�RI�3HGLDWULFV�DQG�&RPPXQLFDEOH�'LVHDVHV��8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��(WDWV�8QLV
����'HSDUWPHQW�RI�3HGLDWULFV��'LYLVLRQ�RI�&OLQLFDO�*HQHWLFV��&ROXPELD�8QLYHUVLW\��&ROXPELD��(WDWV�8QLV
����'LYLVLRQ�RI�*HQHWLFV��%LUWK�'HIHFWV�DQG�0HWDEROLVP��$QQ�	�5REHUW�+��/XULH�&KLOGUHQ
V�+RVSLWDO���&KLFDJR��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��/\RQ�8QLYHUVLW\�+RVSLWDO��/\RQ��)UDQFH
����'LYLVLRQ�RI�0HGLFDO�*HQHWLFV��6DLQW�/RXLV�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6DLQW�/RXLV��(WDWV�8QLV
����'HSDUWPHQW�RI�+XPDQ�DQG�0ROHFXODU�*HQHWLFV��9LUJLQLD�&RPPRQZHDOWK�8QLYHUVLW\��5LFKPRQG��(WDWV�8QLV
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV������&DQDGD��7KH�8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��9DQFRXYHU��&DQDGD
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��&KDULWr�8QLYHUVLWoWVPHGL]LQ��%HUOLQ��$OOHPDJQH
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��)ULHGULFK�$OH[DQGHU�8QLYHUVLW\�(UODQJHQ�1�UQEHUJ��(UODQJHQ��$OOHPDJQH
����'HSDUWPHQW�RI�3HGLDWULFV��8QLYHUVLW\�+RVSLWDO�&HQWUH�6SOLW��6SOLW��&URDWLH
����*HQHWLFV�GHSDUWPHQW��'ULVFROO�&KLOGUHQ
V�+RVSLWDO��'ULVFROO��(WDWV�8QLV
����8QLYHUVLW\�+RVSLWDO�3URIHVVRU�(GJDUG�6DQWRV��)HGHUDO�8QLYHUVLW\�RI�%DKLD��%DKLD��%UrVLO
����'HSDUWPHQW�RI�3HGLDWULFV��$667�3DSD�*LRYDQQL�;;,,,��%HUJDPH��,WDOLH
����,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3���3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����9LFWRULDQ�&OLQLFDO�*HQHWLFV�6HUYLFHV��0XUGRFK�&KLOGUHQ
V�5HVHDUFK�,QVWLWXWH��0HOERXUQH��$XVWUDOLH
����'HSDUWDPHQW�GH�*HQqWLFD��0LFURELRORJLD�L�(VWDGuVWLFD��)DFXOWDG�GH�%LRORJLD��%DUFHORQD��(VSDJQH

0RWV�FOHIV���0DOIRUPDWLRQ��WXPHXU��GrYHORSSHPHQW

5jVXPj��

/D�IDPLOOH�75$)��7XPRU�QHFURVLV�IDFWRU�5HFHSWRU�$VVRFLDWHG�)DFWRU��HVW�LPSOLTXrH�GDQV�XQ�ODUJH�rYHQWDLO�GH�IRQFWLRQV�ELRORJLTXHV��75$)��HVW�OH�VHXO
GH�FHWWH�IDPLOOH�m�SRVVrGHU�GHV�GRPDLQHV�:'���HQ�&�WHUPLQDO�UHPSODpDQW�OH�GRPDLQH�75$)��75$)��LQWHUDJLW��DYHF�0(..��YLD�OHV�GRPDLQHV�:'���
F�0\E�HW�52%2���PRGXOH�GH�QRPEUHXVHV�YRLHV�GH�VLJQDOLVDWLRQ�GRQW�OD�YRLH�1)�N%��

'HV �PXWDWLRQV �IDX[ �VHQV �KrWrUR]\JRWHV �GH �QRYR75$)� �RQW �rWr �UDSSRUWrHV �FKH] �� �SDWLHQWV� �DVVRFLDQW �XQ �UHWDUG �GH �GrYHORSSHPHQW� �GHV
PDOIRUPDWLRQV�FRQJrQLWDOHV�HW�GHV�SDUWLFXODULWrV�PRUSKRORJLTXHV��1RXV�DYRQV�FROOHFWr�XQH�VrULH�GH����SDWLHQWV��GRQW�XQ�FDV�IDPLOLDO��SDU�:(6�
VrTXHQpDJH�GLUHFW�HW�XQH�FROODERUDWLRQ�LQWHUQDWLRQDOH�YLD�*HQH0DWFKHU�SUrVHQWDQW�GHV�PXWDWLRQV�IDX[�VHQV�KrWrUR]\JRWHV�GDQV�OHV�UrSrWLWLRQV
:'��� �,O �V�DJLW �G�XQ �V\QGURPH �SRO\PDOIRUPDWLI �FOLQLTXHPHQW �UHFRQQDLVVDEOH �DYHF �Gr�FLHQFH �LQWHOOHFWXHOOH �GH �VrYrULWr �YDULDEOH �HW �YLHLOOLVVHPHQW
SUrFRFH� �/H �PRUSKRW\SH �DVVRFLH �EOrSKDURSKLPRVLV �DYHF �RX �VDQV �WrOrFDQWKXV� �K\SHUWrORULVPH �HW �SWRVLV� �G\VSODVLH �GHV �RUHLOOHV� �QH] �ODUJH�
PLFURUrWURJQDWKLH��DQRPDOLH�GH�OD�IRUPH�GX�FUnQH�HW�GX�SDODLV��FRX�FRXUW��rSDXOHV�WRPEDQWHV��SHFWXV�FDULQDWXP�SHWLWH�WDLOOH�HW�PDFURFrSKDOLH
UHODWLYH��/HV�PDOIRUPDWLRQV�IUrTXHQWHV�VRQW�FDUGLDTXHV��SHUVLVWDQFH�GX�FDQDO�DUWrULHO�OH�SOXV�VRXYHQW��PDOIRUPDWLRQV�VHSWDOHV�HW�YDOYXODLUHV����FRVWR�
YHUWrEUDOHV��DYHF�ULVTXH�GH�VFROLRVH�HW�FDQDO�PrGXOODLUH�rWURLW����HW�GHV�H[WUrPLWrV��GrYLDWLRQV�GHV�GRLJWV�HW�RUWHLOV��FDPSWR��EUDFK\�HW�V\QGDFW\OLHV��
/HV�GL�FXOWrV�DOLPHQWDLUHV�VRQW�IUrTXHQWHV�DLQVL�TXH�O�K\SRDFRXVLH�HW�OHV�DQRPDOLHV�GH�UrIUDFWLRQ��

�'HV�PXWDWLRQV�VRPDWLTXHV�GH�75$)��VRQW �LGHQWL�rHV�GDQV�GL�rUHQWHV�WXPHXUV�HQ�SDUWLFXOLHU �OH �PrQLQJLRPH� �/H�UHJURXSHPHQW�GDQV�OH �GRPDLQH
:'���GHV�PXWDWLRQV�JHUPLQDOHV�HW�VRPDWLTXHV��H[FOXVLYHPHQW�IDX[�VHQV�HW�GRQW�FHUWDLQHV�VRQW�UrFXUUHQWHV��VXJJqUH�XQ�JDLQ�GH�IRQFWLRQ�RX�XQ�H�HW
GRPLQDQW �QrJDWLI� �/�DEVHQFH �GH �FKHYDXFKHPHQW �HQWUH �OHV �FDWDORJXHV �GH �PXWDWLRQV �JHUPLQDOHV �HW �VRPDWLTXHV �VXJJqUH �XQ �H�HW �VHXLO �TXL �UHVWH �m
GrPRQWUHU� �/H �ULVTXH�GHV �SDWLHQWV �SUrVHQWDQW �XQH�PXWDWLRQ �JHUPLQDOH �GH �GrYHORSSHU �XQ �PrQLQJLRPH�UHVWH �m �GrWHUPLQHU� � �8QH�rWXGH�GX
WUDQVFULSWRPH�GH��EUREODVWHV�GH���SDWLHQWV�HW�GH�WrPRLQV�DYHF�RX�VDQV�VWLPXODWLRQ�SDU�OH�71)��D�LGHQWL�r�GHV�JqQHV�GL�rUHQWLHOOHPHQW�H[SULPrV



GDQV�OHV�YRLHV�:QW�HW�1RWFK��RXYUDQW�GHV�K\SRWKqVHV�SK\VLRSDWKRORJLTXHV�LQWrUHVVDQWHV��'HV�PRGqOHV�DQLPDX[�VRQW�HQ�FRXUV�GH�GrYHORSSHPHQW�
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,6$%(//(�3(55$8/7

&6�����/HV�PXWDWLRQV�GX�JiQH�5,06��VRQW�UHVSRQVDEOHV�GqXQH�PDODGLH�GH�OD�WUDQVPLVVLRQ�V\QDSWLTXH�UjWLQLHQQH�DVVRFLjH�f�GHV
WURXEOHV�DXWLVWLTXHV�HW�SDQFUjDWLTXHV�

$XWHXUV��

6DEULQD�0rFKDXVVLHU������%DVDPDW�$OPRDOOHP������.ULVWRI�9DQ�6FKLO������-R�9DQ�'RUSH������0LFKHO�3RODN������1DWKDOLH�%RGGDHUW������1DGLD�%DKL�%XLVVRQ
�����$OH[DQGUD�0RXDOOHP�%H]LHUH������2OLYLHU�3HOOr������&KULVWLQD�=HLW]������,VDEHOOH�$XGR������-RVVHOLQH�.DSODQ�������-HDQ�0LFKHO�5R]HW�������(OIULGH�'H
%DHUH�������,VDEHOOH�3HUUDXOW�����

���/*2�,QVHUP�8������,QVWLWXW�,PDJLQH��3DULV���)UDQFH
���&HQWUH�GH�*rQrWLTXH�0rGLFDOH��8QLYHUVLWr�GH�*DQG��*DQG��%HOJLTXH
���'rSDUWHPHQW�G
(QGRFULQRORJLH��GH�*\QrFRORJLH�HW�GH�'LDErWRORJLH�3rGLDWULTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'HSDUWHPHQW�GH�5DGLRORJLH�3rGLDWULTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'rSDUWHPHQW�GH�1HXURORJLH�3rGLDWULTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'rSDUWHPHQW�G
2SKWDOPRORJLH��+zSLWDO�+HQUL�0RQGRU��&UrWHLO��)UDQFH
���3ODWHIRUPH�GH�7UL�&HOOXODLUH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��,QVWLWXW�GH�OD�9LVLRQ��3DULV��)UDQFH
���2SKWDOPRORJLH��&HQWUH�+RVSLWDOLHU�1DWLRQDO�G
2SKWDOPRORJLH�GHV�4XLQ]H�9LQJWV��3DULV��)UDQFH
����/DERUDWRLUH�GH�*rQrWLTXH�2SKWDOPRORJLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��8QLYHUVLWr�GH�*DQG��*DQG��%HOJLTXH
����/*2�,QVHUP�8������,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���5,06���PDODGLH�GH�OD�WUDQVPLVVLRQ�V\QDSWLTXH�UrWLQLHQQH�V\QGURPLTXH��WURXEOHV�DXWLVWLTXHV��GLDEqWH

5jVXPj��

,QWURGXFWLRQ��/D�WUDQVPLVVLRQ�GH�O�LQIRUPDWLRQ�YLVXHOOH�GHV�SKRWRUrFHSWHXUV�DX[�FHOOXOHV�JDQJOLRQQDLUHV�GX�QHUI�RSWLTXH�LPSOLTXH�XQH�YDULrWr�GH
QHXURQHV�LQWHUPrGLDLUHV��SDUPL�OHVTXHOV�OHV�FHOOXOHV�ELSRODLUHV��/HV�DQRPDOLHV�GH�WUDQVPLVVLRQ�SUr��HW�SRVW�V\QDSWLTXH�HQWUH�SKRWRUrFHSWHXUV�HW
ELSRODLUHV�VRQW�m�O�RULJLQH�GHV�FrFLWrV�QRFWXUQHV�FRQJrQLWDOHV�VWDWLRQQDLUHV��&61%���&HWWH�WHUPLQRORJLH�HVW�WRXWHIRLV�PLHX[�DGDSWrH�DX[�PDODGLHV
SRVW�V\QDSWLTXHV� �OHV�DWWHLQWHV�SUr�V\QDSWLTXHV�rWDQW�YRORQWLHUV�FDUDFWrULVrHV�SDU�XQ�Q\VWDJPXV�FRQJrQLWDO �HW �XQH�SKRWRSKRELH� �VDQV�FrFLWr
QRFWXUQH��&HWWH�GHUQLqUH�SUrVHQWDWLRQ�FRQQXH�VRXV�OH�QRP�GH�FRQH�URG�V\QDSWLF�GLVRUGHU��&56'��UDSSHOOH�FHOOH�GH�O�DPDXURVH�FRQJrQLWDOH�GH�/HEHU
�$&/���OD�G\VWURSKLH�UrWLQLHQQH�OD�SOXV�VrYqUH�HW�SUrFRFH�HW�XQH�FDXVH�PDMHXUH�GH�FrFLWr�GH�O�HQIDQW��/
rOHFWURUrWLQRJUDSKLH�HVW�GrWHUPLQDQWH�SRXU
O
rWDEOLVVHPHQW�GX�GLDJQRVWLF�GL�rUHQWLHO�PDLV�FHW�H[DPHQ�SHXW�sWUH�GL�FLOH�m�UrDOLVHU�FKH]�OH�MHXQH�HQIDQW��,FL��QRXV�UDSSRUWRQV���L��O�LGHQWL�FDWLRQ
GH�PXWDWLRQV�UrFHVVLYHV�GX�JqQH�5,06��FRGDQW�XQH�SURWrLQH�SUr�V\QDSWLTXH�QRQ�HQFRUH�DVVRFLrH�m�XQH�PDODGLH�KXPDLQH�GDQV�WURLV�IDPLOOHV
DGUHVVrHV�LQLWLDOHPHQW�SRXU�$&/�HW��LL��OH�UHGUHVVHPHQW�GLDJQRVWLF�HQ�&65'�DYHF�WURXEOH�GX�VSHFWUH�DXWLVWLTXH�HW�LQVXOLQRSDWKLH�

0DWjULHO�HW�PjWKRGHV��8Q�:(6�D�rWr�UrDOLVr�HQ�WULR�SRXU�XQ�FDV�VSRUDGLTXH�Qr�GH�SDUHQWV�QRQ�FRQVDQJXLQV�HW�GHX[�IDPLOOHV�PXOWLSOH[HV�HW
FRQVDQJXLQHV��/HV�SDWLHQWV��Q� ��������nJH������DQV��RQW�rWr�UrH[DPLQrV�m�O�LVVXH�GH�O�rWXGH�PROrFXODLUH�VXU�OH�SODQ��RSKWDOPRORJLTXH��QHXURORJLTXH
HW�PrWDEROLTXH�

5jVXOWDWV� �/
DQDO\VH �GHV �GRQQrHV �GX �:(6 �D �SHUPLV �G
LGHQWL�HU �GHV �PXWDWLRQV �SHUWH �GH �IRQFWLRQ �GDQV �OH �JqQH �5,06� �m �O�rWDW �KrWrUR]\JRWH
FRPSRVLWH ��S�$UJ��� �HW �F�������*!$� �S"� �SRXU �OH �FDV �VSRUDGLTXH� �HW �m �O�rWDW �KRPR]\JRWH ��S�7US���� �HW �S�$UJ����� �GDQV �OHV �IDPLOOHV
FRQVDQJXLQHV��5,06��UrJXOH�O
H[RF\WRVH�m�OD�PHPEUDQH�V\QDSWLTXH�GHV�SKRWRUrFHSWHXUV�HW�GX�FRUWH[�FrUrEUDO�DLQVL�TXH�OD�VrFUrWLRQ�G
LQVXOLQH�SDU
OHV�FHOOXOHV�ErWD�GX�SDQFUrDV�R|�QRXV�DYRQV�GrWHFWr�OD�SURWrLQH�SDU�LPPXQR�PDUTXDJH��/�H[DPHQ�FOLQLTXH�GHV�SDWLHQWV�GLULJr�SDU�OH�SDWURQ
G�H[SUHVVLRQ�GH�5,06��D�UrYrOr�GHV�WUDFrV�rOHFWURUrWLQRJUDSKLTXHV�FRPSDWLEOHV�DYHF�OH�GLDJQRVWLF�GH�&56'������H[DPLQrV���GHV�WURXEOHV�GX�VSHFWUH
DXWLVWLTXH �RX �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH ����� �H[DPLQrV� �HW �XQH �KRPrRVWDVLH �GX �JOXFRVH �DQRUPDOH ����� �H[DPLQrV� �SDWLHQW �OH �SOXV �nJr �GH �OD
FRKRUWH������DQV��

'LVFXVVLRQ��/�LGHQWL�FDWLRQ�GH�PXWDWLRQV�GX�JqQH�5,06��D�QRQ�VHXOHPHQW�SHUPLV�GH�UHGUHVVHU�OH�GLDJQRVWLF�RSKWDOPRORJLTXH�PDLV�DXVVL�GH�GrFULUH
XQH�QRXYHOOH�HQWLWr�FOLQLTXH��GLVWLQFWH�GHV�&61%�SXUHPHQW�UrWLQLHQQHV�VRXV�WHQGXHV�SDU�GHV�PXWDWLRQV�D�HFWDQW��OD�V\QDSVH�GHV�SKRWRUrFHSWHXUV�
FDUDFWrULVrH�SDU�XQH�DWWHLQWH�UrWLQLHQQH�LQYDOLGDQWH�PDLV�QRQ�GrJrQrUDWLYH�DYHF�WURXEOHV�QHXURSV\FKRORJLTXHV�HW�DQRPDOLH�GH�O�KRPrRVWDVLH�GX
JOXFRVH�



6(66,216�6,08/7$1((6������2UJDQHV
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3HUULQH�3HQQDPHQ

&6�����,GHQWLuFDWLRQ�GH�GHX[�QRXYHDX[�JiQHV�GqDOELQLVPH�

$XWHXUV��

3HUULQH�3HQQDPHQ���������$QJHOD�7,1*$8'�6(48(,5$������(XODOLH�/$66($8;������6RXDG�*KHUEL�+DOHP������-RVVHOLQH�.$3/$1������6DQGULQH�0DUOLQ�����
,YHW�*D]RYD������0DUJDUHW�.HLJKUHQ������0DWKLHX�),25(���������$QQH�%$87(56������%UXQR�'HOREHO�������/LQK�/H�������&ODXGLR�3/$,6$17������9LQFHQW
0,&+$8'������6RSKLH�-DYHU]DW�������&HGULF�'HOHYR\H�������0LFKDHO�0$5.6�������,DQ�-$&.621������%HQRLW�$59(,/(5�������

���*rQrWLTXH�%LRORJLTXH��&+8�3HOOHJULQ��%RUGHDX[��)UDQFH
���/DERUDWRLUH�05*0��,QVHUP�8������8QLYHUVLWr�%RUGHDX[��%RUGHDX[��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��+RSLWDO�1(&.(5�(1)$176�0$/$'(6��3$5,6�&HGH[�����)UDQFH
���/DERUDWRLUH�*rQrWLTXH�0ROrFXODLUH��+RSLWDO�1(&.(5�(1)$176�0$/$'(6��3$5,6�&HGH[�����)UDQFH
���05&�+XPDQ�*HQHWLFV�8QLW����8QLYHUVLW\�RI�(GLQEXUJK��(GLQEXUJK��5R\DXPH�8QL
���05&�+XPDQ�*HQHWLFV�8QLW��8QLYHUVLW\�RI�(GLQEXUJK��(GLQEXUJK��5R\DXPH�8QL
���/DERUDWRLUH�G
+rPDWRORJLH��&+8�GH�%RUGHDX[��%25'($8;��)UDQFH
���5HIHUHQFH�&HQWHU�IRU�3ODWHOHW�'LVRUGHUV��&+8�GH�%RUGHDX[��3(66$&��)UDQFH
���/DERUDWRLUH�G
KrPRVWDVH��&+8�/LOOH��/,//(��)UDQFH
����&HQWUH�GH�*rQrWLTXH�&KURPRVRPLTXH��*+,&/��+zSLWDO�6DLQW�9LQFHQW�GH�3DXO��/,//(��)UDQFH
����'HSDUWPHQW�RI�3DWKRORJ\�DQG�/DERUDWRU\�0HGLFLQH��&KLOGUHQ
V�+RVSLWDO�RI�3KLODGHOSKLD�5HVHDUFK�,QVWLWXWH��3KLODGHOSKLD��(WDWV�8QLV
����/DERUDWRLUH�05*0��,QVHUP�8������8QLYHUVLWr�%RUGHDX[��%25'($8;��)UDQFH
����6WUXFWXUH�HW�&RPSDUWLPHQWV�0HPEUDQDLUHV��&156�805�����,QVWLWXW�&XULH��6HFWLRQ�GH�5HFKHUFKH��3$5,6��)UDQFH

0RWV�FOHIV���$OELQLVPH��K\SRSLJPHQWDWLRQ��QRXYHDX[�JqQHV��0DODGLH�UDUH

5jVXPj��

/�DOELQLVPH�HVW�XQ�WURXEOH�GH�SLJPHQWDWLRQ�JrQrUDOLVr�FDUDFWrULVr�SDU�XQH�LPSRUWDQWH�KrWrURJrQrLWr�FOLQLTXH�HW�JrQrWLTXH��&HWWH�D�HFWLRQ�DVVRFLH
GHV�DQRPDOLHV�RSKWDOPRORJLTXHV��YrULWDEOH�VRXUFH�GH�KDQGLFDS��m�GLYHUV�GHJUrV�G�K\SRSLJPHQWDWLRQ�FXWDQrR�SKDQrULHQQH�HW�SDUIRLV�GHV�DWWHLQWHV
KrPDWRORJLTXHV��GLJHVWLYHV�RX�UHVSLUDWRLUHV�GDQV�OHV�IRUPHV�V\QGURPLTXHV�TXH�VRQW�OHV�V\QGURPHV�G�+HUPDQVN\�3XGODN�+36��HW�OH�V\QGURPH�GH
&KHGLDN�+LJDVKL�����

$�FH�MRXU����JqQHV�VRQW�FRQQXV�FRPPH�UHVSRQVDEOHV�GH�IRUPHV�LVROrHV�RX�V\QGURPLTXHV�G�DOELQLVPH��GRQW�OD�SOXSDUW�VRQW�DXWRVRPLTXHV�UrFHVVLYHV
m�O�H[FHSWLRQ�GH�O�DOELQLVPH�RFXODLUH�OLr�m�O�;��$X�ODERUDWRLUH�GH�JrQrWLTXH�GX�&+8�GH�%RUGHDX[��QRXV�rWXGLRQV�FHV����JqQHV�DLQVL�TXH�TXHOTXHV
GLDJQRVWLFV�GL�rUHQWLHOV�SDU�XQ�SDQHO�GH�VrTXHQpDJH�KDXW�GrELW��SDUIRLV�FRPSOrWr�SDU�XQH�UHFKHUFKH�GH�UHPDQLHPHQWV�SDU�&*+�$UUD\�FLEOrH��3OXV
GH������SDWLHQWV�RQW�rWr�DQDO\VrV�m�FH�MRXU��$SUqV�rWXGH�FRPSOqWH�GHV����JqQHV�FRQQXV�FRPPH�UHVSRQVDEOHV�G�DOELQLVPH��HQYLURQ�����GHV
SDWLHQWV �UHVWHQW �VDQV �GLDJQRVWLF �PROrFXODLUH ����� �$�Q �GH �UHFKHUFKHU �GH �QRXYHDX[ �JqQHV� �QRXV �DYRQV �GrYHORSSr�HW �WHVWr �XQ �SDQHO �GH �����JqQHV
FDQGLGDWV�FKH]�����SDWLHQWV�QrJDWLIV���&HFL�D�SHUPLV�GH�PHWWUH�HQ�rYLGHQFH�GHV�YDULDQWV�GrOrWqUHV�GDQV�GHX[�JqQHV��/H�SUHPLHU��'&7�RX�7<53��HVW
VXVSHFWr�GH�ORQJXH�GDWH�GX�IDLW�GH�VD�FROODERUDWLRQ�m�OD�V\QWKqVH�GH�OD�PrODQLQH�DYHF�7<5�HW�7<53���JqQHV�FRQQXV�G�DOELQLVPH��2&$��HW���
UHVSHFWLYHPHQW���1RXV�GrFULYRQV���SDWLHQWHV�SUrVHQWDQW�XQ�DOELQLVPH�FXWDQr�PRGrUr�DYHF�DWWHLQWH�RSKWDOPRORJLTXH�FDUDFWrULVWLTXH��8QH�SDWLHQWH
HVW�KRPR]\JRWH�SRXU�XQ�YDULDQW�IDX[�VHQV�HW�O�DXWUH�KrWrUR]\JRWH�FRPSRVLWH�SRXU�XQ�YDULDQW�IDX[�VHQV�HW�XQH�GrOrWLRQ�IUDPHVKLIW��/HV�YDULDQWV�IDX[
VHQV�RQW�rWr�LQGXLWV�FKH]�OD�VRXULV�SDU�&ULVS5�&DV���UHSURGXLVDQW�O�K\SRSLJPHQWDWLRQ�PRGrUrH��8Q�PRGqOH�SRLVVRQ�]qEUH�D�DXVVL�rWr�SURGXLW��1RXV
UDSSRUWRQV�rJDOHPHQW�XQH�SDWLHQWH�SRUWHXVH�G�XQH�GrOrWLRQ�LQWUDJrQLTXH�KRPR]\JRWH�GX�JqQH�%/2&�6���&H�JqQH�FRGH�XQH�GHV�VRXV�XQLWrV�GX
FRPSOH[H�%/2&���TXL�HQ�FRPSWH�KXLW�HW�GRQW���VRQW�GrMm�DVVRFLrHV�DX[�IRUPHV�G�+36������HW����&HWWH�SDWLHQWH�SUrVHQWH�XQ�SKrQRW\SH�G�DOELQLVPH
PRGrUr�HW�GHV�VLJQHV�GH�GLDWKqVH�KrPRUUDJLTXH��OLr�m�XQ�Gr�FLW�G�DJUrJDWLRQ�SODTXHWWDLUH�SDU�GrIDXW�HQ�JUDQXOHV�GHQVHV��'HV�DQDO\VHV�LQ�YLWUR�VXU
PRGqOHV�FHOOXODLUHV�RQW�FRQ�UPr�OD�SDWKRJrQLFLWr�GH�FHWWH�GrOrWLRQ�KRPR]\JRWH�GH�%/2&�6�� �1RXV�DYRQV�GRQF�GrFRXYHUWV�GHX[�QRXYHDX[�JqQHV
G�DOELQLVPH��SRXU�XQH�IRUPH�RFXORFXWDQrH�HW�SRXU�XQH�IRUPH�V\QGURPLTXH��+36���WRXWHV�GHX[�DSSDUHPPHQW�PRGrUrHV�

��$UYHLOHU�%��/DVVHDX[�(��0RULFH�3LFDUG�)��&OLQLFDO�DQG�JHQHWLF�DVSHFWV�RI�DOELQLVP��3UHVVH�0HGLFDOH�3DULV�)U�������������3W�����������

��/DVVHDX[�(��3ODLVDQW�&��0LFKDXG�9��3HQQDPHQ�3��7ULPRXLOOH�$��*DVWRQ�/��HW�DO��0ROHFXODU�FKDUDFWHUL]DWLRQ�RI�D�VHULHV�RI�����LQGH[�SDWLHQWV�ZLWK
DOELQLVP��3LJPHQW�&HOO�0HODQRPD�5HV��������������������
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/DXUHQFH�-RQDUG

&6�����(SLGjPLRORJLH�JjQjWLTXH�GHV�QHXURSDWKLHV�DXGLWLYHV

$XWHXUV��

6RSKLH�$FKDUG������6DQGULQH�0DUOLQ������,VDEHOOH�528,//21������1DWDOLH�/RXQGRQ������(OLVD�58%,1$72������,VDEHOOH�0261,(5������/DXUHQFH�-RQDUG����

���25/�SrGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��SDULV��)UDQFH
���&HQWUH�GH�UrIrUHQFH�VXUGLWrV�JrQrWLTXHV��+zSLWDO�1HFNHU��3DULV��)UDQFH
���25/�SrGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��3DULV��)UDQFH
���25/��+zSLWDO�1HFNHU��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��SDULV��)UDQFH
���25/��+zSLWDO�8QLYHUVLWDLUH�3LWLr�6DOSsWULqUH�$3+3��3DULV��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��3DULV��)UDQFH

0RWV�FOHIV���1HXURSDWKLH�DXGLWLYH��VXUGLWr��272)��)';5��$73�9���',$3+�

5jVXPj��

-XVWLuFDWLRQ �GX �SURMHW �� �/HV �QHXURSDWKLHV �DXGLWLYHV ��1$� �UHSUrVHQWHQW �� �m ���� �GHV �Gr�FLWV �DXGLWLIV �GH �O�HQIDQW� �(OOHV �SHXYHQW �sWUH �LVROrHV �RX
V\QGURPLTXHV��/HV�1$�VH�FDUDFWrULVHQW�SDU�XQH�VrULH�GH�UrVXOWDWV�SDUDGR[DX[�ORUV�GHV�LQYHVWLJDWLRQV�DXGLRORJLTXHV�TXL�OD�GLVWLQJXHQW�GHV�DWWHLQWHV
FRFKOrDLUHV�KDELWXHOOHV��/HV�SHUIRUPDQFHV�HQ�DXGLRPrWULH�YRFDOH�VRQW�W\SLTXHPHQW�PRLQV�ERQQHV�TXH�FHOOHV�DWWHQGXHV��(�HFWLYHPHQW��O�DXGLRPrWULH
WRQDOH�SHXW�YDULHU�G�XQH�DXGLWLRQ�QRUPDOH�m�XQ�Gr�FLW�SURIRQG��DORUV�TXH�OD�FRPSUrKHQVLRQ�GH�OD�SDUROH�HVW�WUqV�SHUWXUErH��2Q�GLW�GRQF�TX�LO�H[LVWH
XQH�GLVFRUGDQFH�HQWUH�O�DXGLRPrWULH�WRQDOH�HW�O�DXGLRPrWULH�YRFDOH��8QH�GL]DLQH�GH�JqQHV�UHVSRQVDEOHV�GHV�1$�LVROrHV�RX�V\QGURPLTXHV�RQW�rWr
LGHQWL�rV�m�FH�MRXU��/HV�SDWLHQWV�DWWHLQWV�GH�QHXURSDWKLH�DXGLWLYH�Q�RQW�TXH�UDUHPHQW�XQ�GLDJQRVWLF�JrQrWLTXH�rWDEOL��LO�HVW�GRQF�GL�FLOH�G�DGDSWHU
OHXU�SULVH�HQ�FKDUJH�HW�GH�GRQQHU�XQ�SURQRVWLF�rYROXWLI�GH�OHXU�PDODGLH�

2EMHFWLI�� �/�REMHFWLI �GH�FHWWH�rWXGH�rWDLW �GH�UHFKHUFKHU�XQH�FDXVH�JrQrWLTXH�HQ�VrTXHQpDQW�O�$'1�G�XQH�VrULH�GH�SDWLHQWV�SUrVHQWDQW�XQH
QHXURSDWKLH�DXGLWLYH�DYHF�XQ�SDQHO�GH�����JqQHV�FRQQXV�GH�VXUGLWr��/�REMHFWLI�VHFRQGDLUH�rWDLW�G�rWDEOLU�GHV�UHODWLRQV�JrQRW\SHV�SKrQRW\SHV�D�Q
G�DPrOLRUHU�OD�SULVH�HQ�FKDUJH�HW�OH�VXLYL�GHV�SDWLHQWV�

0DWjULHO�HW�PjWKRGHV���,QFOXVLRQ�GH�SDWLHQWV�SUrVHQWDQW�XQH�QHXURSDWKLH�DXGLWLYH�LVROrH�RX�V\QGURPLTXH�UHFUXWrV�DX�VHLQ�GX�&HQWUH�GH�5rIrUHQFH
GHV�6XUGLWrV�*rQrWLTXHV�FRRUGRQQr�SDU�OH�'U�6� �0DUOLQ��+zSLWDO �1HFNHU� �,QVWLWXW �,PDJLQH� �,16(50�� �7RXV�OHV�SDWLHQWV�DYDLHQW�GrMm�ErQr�FLr�G�XQH
FRQVXOWDWLRQ �JrQrWLTXH �FOLQLTXH �HW �G�XQ �SUrOqYHPHQW �VDQJXLQ �m �YLVrH �GLDJQRVWLTXH ��FRQVHQWHPHQWV �GHV �SDUHQWV �REWHQXV �VHORQ �OHV �UqJOHV
OrJLVODWLYHV���3RXU�WRXV�OHV�SDWLHQWV�XQ�SDQHO�GHV�����JqQHV�LPSOLTXrV�GDQV�OHV�VXUGLWrV�D�rWr�VrTXHQFr�SDU�XQH�PrWKRGH�1*6�&DSWXUH��1H[W
*HQHUDWLRQ �6HTXHQFLQJ�� �/HV �SDWLHQWV �SRXU �OHVTXHOV �XQH �FDXVH �JrQrWLTXH �D �SX �sWUH �GrWHUPLQrH� �RQW �rWr �DQDO\VrV �GX �SRLQW �GH �YXH �FOLQLTXH �D�Q
G�rWDEOLU�XQH�FRUUrODWLRQ�JrQRW\SH�SKrQRW\SH�

5jVXOWDWV���7UHQWH�VHSW�SDWLHQWV�QRQ�DSSDUHQWrV�RQW�rWr�VrTXHQFrV�HQ�1*6�&DSWXUH��6HL]H�SDWLHQWV�RQW�HX�XQ�GLDJQRVWLF�SRXU�OHXU�1$��������3RXU
FLQT�SDWLHQWV��XQ�JqQH�UHVSRQVDEOH�GH�VXUGLWr��PDLV�QRQ�FRQQX�SRXU�sWUH�LPSOLTXr�GDQV�OHV�1$��HVW�VXVSHFWr�HW����SDWLHQWV�Q�RQW�SDV�rWr�UrVROXV��/H
JqQH�272)�rWDLW�LPSOLTXr�GDQV������OHV�JqQHV�',$3+���$73�$��HW�)';5�rWDLHQW�FKDFXQ�LPSOLTXrV�GDQV�����GH�QRWUH�FRKRUWH�

&RQFOXVLRQ���6XU�OHV�JqQHV�FRQQXV�GH�QHXURSDWKLH�DXGLWLYH����RQW�rWr�UHWURXYrV�PXWrV�GDQV�QRWUH�SRSXODWLRQ��DYHF�PDMRULWDLUHPHQW�GHV�PXWDWLRQV
GX�JqQH�272)��'H�QRPEUHX[�JqQHV�LPSOLTXrV�GDQV�OHV�QHXURSDWKLHV�DXGLWLYHV�VRQW�VXUHPHQW�HQFRUH�m�GrFRXYULU��HW�GHV�VrTXHQpDJHV�G�H[RPH
SRXUURQW�sWUH�SURSRVrV�DX[�FDV�QRQ�UrVROXV�

3LiFH�MRLQWH���$EVWUDFW�QHXURSDWKLHV�DXGLWLYHV�$VVLVHV������9��GRF[
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	�0DOIRUPDWLRQV�IRHWDOHV

$XURUH�*DUGH

&6�����(WXGH�GH�OqKjWjURJjQjLWj�FOLQLTXH�GX�V\QGURPH�0&$3�f�SDUWLU�GqXQH�FRKRUWH�IUDQhDLVH�GH����SDWLHQWV

$XWHXUV��

$XURUH�*DUGH���������/DXUHQW�*XLEDXG������$OLFH�*ROGHQEHUJ������)ORUHQFH�3HWLW������5RGROSKH�'DUG������-XOLHWWH�0D]HUHHXZ�+DXWLHU������1LFRODV
&KDVVDLQJ������'LGLHU�/DFRPEH������)DQQ\�0RULFH�3LFDUG������$QQLFN�7RXWDLQ�������6WrSKDQLH�$USLQ�������2OLYLD�%RFFDUD�������5HQDXG�7RXUDLQH������
3DWULFLD�%ODQFKHW�������&KULVWLQH�&RXEHV�������0DUMRODLQH�:LOOHPV�������/XFLH�3LQVRQ�������3KLOLSSH�.KDX�9DQ�.LHQ�������&KULVWLQH�&KLDYHULQL������
)DELHQQH�*LXOLDQR�������-HDQ�/XF�$OHVVDQGUL�������0LFKqOH�0DWKLHX�'UDPDUW�������$QQH�&ODLUH�%XUV]WHMQ�������(ORGLH�*DXWLHU������0HULHP�<RXV������
0D[LPH�/XX�������0DUF�%DUGRX�������$UWKXU�6RUOLQ����������&KULVWRSKH�3KLOLSSH�������3DWULFN�(GHU\�������0DVVLPLOLDQR�5RVVL�������9LUJLQLH�&DUPLJQDF
������&KULVWHO�7KDXYLQ�5RELQHW���������3LHUUH�9DEUHV�����������/DXUHQFH�)DLYUH��������

���&HQWUH�GH�5rIrUHQFH�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��)+8�75$16/$'��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805�����*$'��*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��8QLYHUVLWr�GH�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�G
,PDJHULH�3rGLDWULTXH�HW�)RHWDOH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&\WRJrQrWLTXH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+,�3RLVV\�6W�*HUPDLQ�HQ�/D\H��6W�*HUPDLQ�HQ�/D\H��)UDQFH
���&HQWUH�GH�5rIrUHQFH�GHV�0DODGLHV�5DUHV�GH�OD�3HDX��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�3XUSDQ��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+58�GH�7RXUV��7RXUV��)UDQFH
����'HSDUWPHQW�RI�'HUPDWRORJ\�DQG�5HIHUHQFH�&HQWHU�IRU�*HQRGHUPDWRVHV�DQG�5DUH�6NLQ�'LVHDVHV��0$*(&���+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV
0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�6DLQW�(WLHQQH��6DLQW�3ULHVW�HQ�-DUH]��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��0DODGLHV�UDUHV�HW�0rGHFLQH�3HUVRQQDOLVrH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����8QLWr�GH�*rQrWLTXH�0rGLFDOH�HW�&\WRJrQrWLTXH��&+8�GH�1vPHV��1vPHV��)UDQFH
����6HUYLFH�GH�'HUPDWRORJLH��&+8�GH�1LFH��1LFH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1LFH��1LFH��)UDQFH
����3zOH�(QIDQWV��&+8�GH�OD�5rXQLRQ��6DLQW�'HQLV��)UDQFH
����&HQWUH�G
$FWLYLWr�*rQrWLTXH�&OLQLTXH�HW�2QFRJrQrWLTXH��&+8�G
$PLHQV��$PLHQV��)UDQFH
����6HUYLFH�GH�'HUPDWRORJLH��&+8�GH�1DQF\��1DQF\��)UDQFH
����&HQWUH�G
,QYHVWLJDWLRQ�&OLQLTXH�,16(50�������&+8�GH�'LMRQ��'LMRQ��)UDQFH
����,QVHUP�805�����*$'��*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�'HUPDWRORJLH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����,QVHUP�805�����*$'��*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��8QLYHUVLWr�GH�%RXUJRJQH��'LMLRQ��)UDQFH

0RWV�FOHIV���3,.�&$��0&$3��PRVDwTXH

5jVXPj��

,QWURGXFWLRQ���/H�V\QGURPH�0&$3��6\QGURPH�PrJDOHQFrSKDOLH�PDOIRUPDWLRQ�FDSLOODLUH�SRO\PLFURJ\ULH��HVW�XQH�PDODGLH�JrQrWLTXH�TXL�UrVXOWH
G�XQH�YDULDWLRQ�SRVW�]\JRWLTXH�JDLQ�GH�IRQFWLRQ�GX�JqQH�3,.�&$��&H�V\QGURPH�DSSDUWLHQW�DX�VSHFWUH�3526��3,.�&$�UHODWHG�RYHUJURZWK�VSHFWUXP��
'DQV�OD�OLWWrUDWXUH��LO�Q�H[LVWH�TXH�SHX�GH�SXEOLFDWLRQV�UDSSRUWDQW�GHV�VrULHV�GH�SDWLHQWV�DWWHLQWV�GX�V\QGURPH�0&$3��/�REMHFWLI�GH�FHWWH�rWXGH�HVW�GH
PLHX[�Gr�QLU�O�rWHQGXH�GX�VSHFWUH�FOLQLTXH�HW�OHXU�rYHQWXHOOH�FRUUrODWLRQ�DYHF�OHV�VLJQHV�UDGLRORJLTXHV��m�SDUWLU�G�XQH�FRKRUWH�QDWLRQDOH�GH�SDWLHQWV
DYHF�XQ�V\QGURPH�0&$3�

3DWLHQWV�HW�0jWKRGHV���/HV�FOLQLFLHQV�D\DQW�DGUHVVr�GHV�SDWLHQWV�DX�ODERUDWRLUH�GH�ELRORJLH�SRXU�VXVSLFLRQ�GH�V\QGURPH�0&$3��HW�SRXU�OHVTXHOV
XQH �PXWDWLRQ �3,.�&$ �HQ �PRVDwTXH �D �rWr �LGHQWL�rH� �RQW �rWr �FRQWDFWrV �SRXU �OHXU �SURSRVHU �GH �SDUWLFLSHU �m �FHWWH �rWXGH �GH �FRKRUWH� �8Q �DSSHO �m
FROODERUDWLRQ �D �rJDOHPHQW �rWr �ODQFr �DX �VHLQ �GH �OD ��OLqUH �$Q'',�5DUHV� �1RXV �DYRQV �DLQVL �SX �FROOLJHU �OHV �LQIRUPDWLRQV �FOLQLTXHV� �ELRORJLTXHV �HW
UDGLRORJLTXHV�GH����SDWLHQWV�DWWHLQWV�GX�V\QGURPH�0&$3��/HV�LPDJHULHV�FrUrEUDOHV�RQW�rWr�UHYXHV�SDU�XQ�PsPH�QHXURUDGLRORJXH�

5jVXOWDWV���'DQV�QRWUH�FRKRUWH��QRXV�REVHUYRQV����YDULDWLRQV�GL�rUHQWHV�GDQV�OH�JqQH�3,.�&$���/H�WDX[�GH�PRVDwFLVPH�VH�VLWXH�HQWUH����HW����
GDQV�OH�VDQJ��HQWUH����HW�����GDQV�OD�SHDX�HW�HQWUH����HW�����GDQV�OD�VDOLYH��/D�PDFURFrSKDOLH�HVW�REVHUYrH�m�OD�QDLVVDQFH�FKH]�������SDWLHQWV�HW
DX�PRPHQW�GX�GLDJQRVWLF�FKH]�������SDWLHQWV��8QH�KrPLK\SHUWURSKLH�HVW�UHWURXYrH�FKH]�������SDWLHQWV��8QH�Gr�FLHQFH�LQWHOOHFWXHOOH�HVW�UHWURXYrH
FKH]�������SDWLHQWV��GH�OrJqUH�m�VrYqUH��4XDWUH�SDWLHQWV�SUrVHQWHQW�GHV�WURXEOHV�G�DSSUHQWLVVDJH�QrFHVVLWDQW�XQH�DLGH�VFRODLUH�RX�OD�VFRODULVDWLRQ
HQ�FODVVH�G�LQFOXVLRQ�VFRODLUH��3DUPL�OHV�SDWLHQWV�UHVWDQWV�����SDWLHQWV�RQW�XQH�H�FLHQFH�LQWHOOHFWXHOOH�GDQV�OD�QRUPH�HW���SDWLHQWV�VRQW�WURS�MHXQHV
SRXU �rYDOXHU �OHXU �FRJQLWLRQ� �6L[ �SDWLHQWV �VRX�UHQW �G�rSLOHSVLH� �'HV �PDOIRUPDWLRQV �FrUrEUDOHV �RQW �rWr �UDSSRUWrHV �FKH] ������ �SDWLHQWV �� �XQH
YHQWULFXORPrJDOLH�FKH]����SDWLHQWV��XQH�DQRPDOLH�GHV�DP\JGDOHV�FrUrEHOOHXVHV�FKH]����SDWLHQWV��GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�FKH]����SDWLHQWV
HW�GHV�DQRPDOLHV�GH�OD�VXEVWDQFH�EODQFKH�FKH]���SDWLHQWV��7RXV�OHV�SDWLHQWV�SUrVHQWHQW�GHV�PDOIRUPDWLRQV�FXWDQrR�YDVFXODLUHV���DQJLRPHV�SODQV
FKH]����SDWLHQWV��HW�FXWLV�PDUPRUDWD�FKH]����SDWLHQWV��8QH�G\VSODVLH�GX�WLVVX�FRQMRQFWLI�HVW�UHWURXYrH�FKH]�������SDWLHQWV�m�W\SH�G�K\SHUrODVWLFLWr
FXWDQrH�FKH]����SDWLHQWV��DQRPDOLHV�GX�WLVVX�VRXV�FXWDQr�FKH]����SDWLHQWV�HW�K\SHUOD[LWr�OLJDPHQWDLUH�FKH]����SDWLHQWV�

&RQFOXVLRQ �� �&HWWH �rWXGH �FRQ�UPH �OH �ODUJH �VSHFWUH �FOLQLTXH �GDQV �OH �V\QGURPH �0&$3� �HQ �SDUWLFXOLHU �GDQV �OH �QHXURGrYHORSSHPHQW� �$ �O�DXEH �GH
O�DUULYrH�G�HVVDLV�WKrUDSHXWLTXHV�GDQV�OHV�SDWKRORJLHV�OLrHV�m�3,.�&$��FHV�LQIRUPDWLRQV�VRQW�LPSRUWDQWHV�SRXU�PLHX[�GrFULUH�O�KLVWRLUH�QDWXUHOOH�GH�OD
PDODGLH�HW�OHV�rYHQWXHOOHV�FRUUrODWLRQV�HQWUH�O�LPSRUWDQFH�GH�O�DWWHLQWH�QHXURUDGLRORJLTXH�HW�OHV�WURXEOHV�FRJQLWLIV�
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ODXUHQFH�GXSORPE�MHJR

&6�����&DUDFWjULVWLTXHV�SKjQRW\SLTXHV�GX�PRGiOH�PXULQ�GX�V\QGURPH�GH�&RKHQ

$XWHXUV��

9LQFHQW�/KXVVLH]������(OrRQRUH�/L]r������&KDUORWWH�0RQWLOORW������6WHSKDQ�&ROOLQV������%LQQD]�<DOFLQ������FKULVWHO�WKDXYLQ�URELQHW������ODXUHQFH�IDLYUH�����
5RPDLQ�'D�&RVWD������ODXUHQFH�GXSORPE����

���,16(50������*$'��'LMRQ��)UDQFH
���*$'�,16(50������&+8��8QLYHUVLWr�GH�%RXUJRJQH��GLMRQ��)UDQFH
���*$'�($������&+8�'LMRQ��GLMRQ��)UDQFH
���*$'�,16(50������&+8��8QLYHUVLWr�GH�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�&RKHQ��PRGqOH�PXULQ��SKrQRW\SH��PrWDEROLVPH��DWWHLQWHV�RSKWDOPLTXHV��LQIHUWLOLWr

5jVXPj��

/H�V\QGURPH�GH�&RKHQ��6&��HVW�XQH�PDODGLH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�UrFHVVLYH�GXH�m�GHV�PXWDWLRQV�GDQV�OH�JqQH�936��%��/HV�SDWLHQWV
SUrVHQWHQW �GH�QRPEUHXVHV�DWWHLQWHV �FOLQLTXHV�GRQW �OHV �SULQFLSDOHV �VRQW �XQH�G\VPRUSKLH �IDFLDOH �W\SLTXH� �XQH�PLFURFrSKDOLH �DVVRFLrH�m �XQH
Gr�FLHQFH �LQWHOOHFWXHOOH� �XQH �UrSDUWLWLRQ �DQRUPDOH �GHV �JUDLVVHV �DX �QLYHDX �GX �WURQF �DYHF �XQ �ULVTXH �GH �GLDEqWH �GH �W\SH �,, �HW �GH �PDODGLHV
FDUGLRYDVFXODLUHV��XQH�UrWLQRSDWKLH�SLJPHQWDLUH�HW�XQH�QHXWURSrQLH��1RXV�DYRQV�JrQrUr�XQ�PRGqOH�PXULQ�GX�6&�m�O�,QVWLWXW�&OLQLTXH�GH�OD�6RXULV�m
6WUDVERXUJ�SDU�OH�V\VWqPH�GH�UHFRPELQDLVRQ�&UH�/R[3��GrOrWLRQ�GH�O�H[RQ���GrFDODJH�GX�FDGUH�GH�OHFWXUH�FRGRQ�6723�SUrPDWXUr�GDQV�O�H[RQ����
3OXVLHXUV�rWXGHV�SKrQRW\SLTXHV�VRQW�UrDOLVrHV�DX�ODERUDWRLUH�D�Q�GH�SRXYRLU�YDOLGHU�OD�SHUWLQHQFH�GX�PRGqOH�PXULQ�SRXU�O�rWXGH�GX�6&��SHUPHWWUH
GH�PLHX[�FRPSUHQGUH�OD�SK\VLRSDWKRORJLH�GX�6&��G�DSSURIRQGLU�OHV�FRQQDLVVDQFHV�VXU�OHV�IRQFWLRQV�GH�936��%�HW�G�DPrOLRUHU�OD�SULVH�HQ�FKDUJH�GHV
SDWLHQWV��'qV�OHV�SUHPLqUHV�VHPDLQHV�GH�YLH��OHV�VRXULV�PXWDQWHV�9SV��Ef([��f([��VRQW�IDFLOHPHQW�LGHQWL�DEOHV�FDU�SOXV�SHWLWHV�HW�GH�SRLGV�QHWWHPHQW
LQIrULHXUV�TXH�OHV�VRXULV�VDXYDJHV�RX�KrWrUR]\JRWHV��/H�QRPEUH�GH�VRXULFHDX[�9SV��Ef([��f([��YLYDQWV�HVW�VLJQL�FDWLYHPHQW�LQIrULHXU�m�FHOXL�DWWHQGX�
SURYHQDQW�G�XQH�PRUW�HPEU\RQQDLUH�m�GL�rUHQWV�VWDGHV�GX�GrYHORSSHPHQW�HW�G�XQH�PRUW�SUrFRFH�m�OD�QDLVVDQFH��'L�rUHQWV�FURLVHPHQWV�RQW�SHUPLV
GH�PHWWUH�HQ�rYLGHQFH�XQH�LQIHUWLOLWr��ROLJR�DVWKHQR�WHUDWR]RRVSHUPLH��GHV�PnOHV�9SV��Ef([��f([���YRLU�'D�&RVWD�HW�DO����/D�FURLVVDQFH�GHV�VRXULV
9SV��Ef([��f([� �HVW �UHWDUGrH�PDLV �UHVWH�KRPRJqQH�DYHF�XQH�FRQVRPPDWLRQ�GH�QRXUULWXUH�QRUPDOH� �3RXU �O�rWXGH�GX�PrWDEROLVPH�OLSLGLTXH�HW
JOXFLGLTXH�GHV�SDWLHQWV��OHV�VRXULV�YLHQQHQW�G�sWUH�SODFrHV�VRXV�UrJLPH�+LJK�)DW��/D�SULVH�GH�SRLGV��PDVVH�JUDVVH�YV�PDVVH�PDLJUH�SDU�(FKR05,���OD
SULVH�K\GULTXH��OD�GrSHQVH�rQHUJrWLTXH��OH�5(5��UHVSLUDWRU\�H[KDQJH�UDWLR���FDJH�&/$06���O�DSSDULWLRQ�G�XQ�GLDEqWH�GH�W\SH�,,��LQWROrUDQFH�DX
JOXFRVH� �UrVLVWDQFH�m�O�LQVXOLQH� �HW �O�rYHQWXDOLWr�GX�GrYHORSSHPHQW�G�XQH�VWrDWRVH�KrSDWLTXH��H[LVWDQWH�FKH]�XQ�GH�QRV�SDWLHQWV� �YRQW�sWUH
PHVXUrHV��8Q�SURMHW�VXU�O�DWWHLQWH�RSKWDOPRORJLTXH�HVW�HQ�FRXUV�HW�GrPRQWUH�TXH�OHV�VRXULV�9SV��Ef([��f([��SHXYHQW�GrYHORSSHU�XQH�FDWDUDFWH
QDWXUHOOHPHQW�PDLV�rJDOHPHQW�GH�IDpRQ�H[DJrUrH�DSUqV�XQH�H[SRVLWLRQ�m�GHV�LQWHQVLWrV�OXPLQHXVHV�TXL�VH�UDSSURFKHQW�GHV�FRQGLWLRQV�GH�YLH�GHV
SDWLHQWV��(Q�Q�XQH�rWXGH�QHXUR�DQDWRPLTXH�HW�FRPSRUWHPHQWDOH�YLHQW�GH�GrEXWHU��/HV�UrVXOWDWV�SUrOLPLQDLUHV�PRQWUHQW��L��XQH�PLFURFrSKDOLH�HW�XQH
GLPLQXWLRQ�GH�����GH�O�DLUH�GX�J\UXV�GHQWr����VRXULV�rWXGLrHV���HW��LL��XQH�DQ[LrWr�GHV�VRXULV�9SV��Ef([��f([��SDU�UDSSRUW�DX[�VRXULV�VDXYDJHV��WHVW�GH
O�2SHQ�)LHOG���(Q�FRQFOXVLRQ��QRWUH�PRGqOH�PXULQ�9SV��Ef([��f([��UHSURGXLW�SOXVLHXUV�FDUDFWrULVWLTXHV�GX�SKrQRW\SH�KXPDLQ�HW�YD�QRXV�SHUPHWWUH�GH
PLHX[�FRPSUHQGUH�OD�SDWKRORJLH�GX�6&���3HUPLV�$3$),6���������������������������



6(66,216�6,08/7$1((6������0DOIRUPDWLRQV
	�0DOIRUPDWLRQV�IRHWDOHV

0DULH�$QJH�'HOUXH

&6�����4XDQG�UHFKHUFKHU�XQH�5$6RSDWKLH�HQ�DQWjQDWDO�"�3URSRVLWLRQ�DSUiV�jWXGH�V\VWjPDWLTXH�GH�����FDV�

$XWHXUV��

$OH[DQGUD�6FRWW���������0DULH�$QJH�'HOUXH���������$QQH�0DULH�/DEHUJH�������

���*rQrWLTXH�PrGLFDOH��&+8�6WH�-XVWLQH��0RQWUrDO��&DQDGD
�����8QLYHUVLWr�GH�0RQWUrDO��0RQWUrDO��&DQDGD

0RWV�FOHIV���3UrQDWDO��5$6RSDWKLH��1RRQDQ��rFKRJUDSKLH�IRHWDOH

5jVXPj��

/HV�5$6RSDWKLHV�FRQVWLWXHQW �XQ�JURXSH�GH�SDWKRORJLHV�IUrTXHQWHV�GLDJQRVWLTXrHV�HQ�SUr�RX�SRVW�QDWDO� �UHSUrVHQWDQW �HQYLURQ�������������
QDLVVDQFHV�YLYDQWHV��6XU�OHV�GHUQLqUHV�DQQrHV��GHV�rWXGHV�RQW�LGHQWL�r�FHUWDLQV�VLJQHV�rFKRJUDSKLTXHV�rYRFDWHXUV�GH�FHV�SDWKRORJLHV���G\VSODVLH
O\PSKDWLTXH��FODUWr�QXFDOH��&1��DXJPHQWrH��SOL�QXFDO��31��DXJPHQWr��K\JURPD�N\VWLTXH��+.���K\GURSV��rSDQFKHPHQWV����FDUGLRSDWKLH�FRQJrQLWDOH
�G\VSODVLH�YDOYXODLUH��FDUGLRP\RSDWKLH�K\SHUWURSKLTXH�SULQFLSDOHPHQW���K\GUDPQLRV��DQRPDOLHV�UrQDOHV��/�REMHFWLI�GH�FHWWH�rWXGH�HVW�GH�GrWHUPLQHU
TXHOV�VLJQHV�VRQW�OHV�SOXV�VXJJHVWLIV�D�Q�GH�FODUL�HU�OHV�LQGLFDWLRQV�m�UHFKHUFKHU�XQH�5$6RSDWKLH�HQ�DQWrQDWDO�

�

1RXV�DYRQV�UrDOLVr�XQH�rWXGH�UrWURVSHFWLYH�GH������������1RV�FULWqUHV�G�LQFOXVLRQ�rWDLHQW�������FDV�D\DQW�XQH�SUrVHQWDWLRQ�SUrQDWDOH�DYHF�VLJQHV
rYRFDWHXUV�GH�5$6RSDWKLHV��Q �����RX��XQH�SUrVHQWDWLRQ�SrGLDWULTXH�DYHF�VXVSLFLRQ�GH�5$6RSDWKLH�SRXU�OHVTXHOV�OHV�GRQQrHV�DQWrQDWDOHV�rWDLHQW
GLVSRQLEOHV��Q ��������&*+�DUUD\�QRUPDOH�����DQDO\VH�PROrFXODLUH�GH�JqQHV�LPSOLTXrV�GDQV�OHV�5$6RSDWKLHV�UrDOLVrH��&HOD�WRWDOLVH�GRQF�����FDV��/D
SOXSDUW�GHV�SDWLHQWV�RQW�rWr�WHVWrV�SRXU����JqQHV�GH�5$6RSDWKLHV���%5$)��+5$6��.5$6��0$3�.���0$3�.���3731����5$)���6+2&���626���5,7���15$6�
/HV�GRQQrHV�SUrQDWDOHV�GHV�FDV�SRVLWLIV�HW�QrJDWLIV�RQW�rWr�FRPSDUrHV��8QH�DQDO\VH�VWUDWL�rH�GH�FHUWDLQV�VLJQHV�rFKRJUDSKLTXHV�D�rJDOHPHQW�rWr
UrDOLVrH�

�

8Q�YDULDQW�SDWKRJqQH�RX�SUREDEOHPHQW�SDWKRJqQH�D�rWr�LGHQWL�r�FKH]��������������GHV�SDWLHQWV� �GRQW��������������GHV�IRHWXV�DYHF�+.�HW �&1
DXJPHQWrH��/H�WDX[�GH�GrWHFWLRQ�GH�YDULDQW�SDWKRJqQH�rWDLW�GH�����SRXU�OHV�rSDQFKHPHQWV�SOHXUDX[������SRXU�OHV�K\GURSV������SRXU�OHV
FDUGLRSDWKLHV��HW�����SRXU�OHV�&1�DXJPHQWrHV��&HV�WDX[�GH�GrWHFWLRQ�rWDLHQW�VLJQL�FDWLYHPHQW�DXJPHQWrV�GDQV�OHV�FDV�G�+.�SHUVLVWDQW��������GH
&1!��PP��������HW�GH�YDOYXORSDWKLH�DVVRFLrH�m�XQH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH���������,O�rWDLW�rJDOHPHQW�REVHUYr�XQ�PHLOOHXU�WDX[�GH
GrWHFWLRQ�TXDQG�O�DQRPDOLH�rFKRJUDSKLTXH�rWDLW�DVVRFLrH�m�XQ�K\GUDPQLRV��������XQH�DQRPDOLH�UrQDOH�������RX�XQH�PDFURVRPLH��������������
GHV�FDV�DYHF���VLJQHV�rFKRJUDSKLTXHV�RX�SOXV�������DYDLHQW�XQ�GLDJQRVWLF�GH�5$6RSDWKLH�YV����ORUV�GH�OD�SUrVHQFH�G�XQ�VHXO�VLJQH�rFKRJUDSKLTXH�

�

&RQFOXVLRQ�� �DSUqV�XQH�&*+�DUUD\�QRUPDOH� �OD �UHFKHUFKH�GH�5$6RSDWKLH�GHYUDLW �sWUH�FRQVLGrUrH�HQ�DQWrQDWDO �ORUVTX�XQ�VLJQH�GH�G\VSODVLH
O\PSKDWLTXH �RX �XQH �FDUGLRSDWKLH �FRQJrQLWDOH �VXJJHVWLYH �HVW �UHWURXYrH� �VHXOH �28�DVVRFLrH� �8Q �SRO\K\GUDPQLRV� �GHV �DQRPDOLHV �UrQDOHV� �OD
PDFURVRPLH��VRQW�IUrTXHQWV��VLJQL�FDWLYHPHQW�DVVRFLrV�m�GHV�VLJQHV�rYRFDWHXUV�GH�5$6RSDWKLH��6HXOV�GHV�DQRPDOLHV�rFKRJUDSKLTXHV�VrYqUHV�VRQW
DVVRFLrHV�m�XQ�GHYHQLU�SRVW�QDWDO�GrIDYRUDEOH�GH�5$6RSDWKLH�
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-HDQ�0XOOHU

&6�����3UjVHQWDWLRQ�DQWjQDWDOH�GX�V\QGURPH�GH�%DUGHW�%LHGO��f�SURSRV�GH����IoWXV

$XWHXUV��

/DXUD�0DU\������.LUVOH\�&KHQQHQ������&RULQQH�6WRHW]HO������0DQXHOD�$QWLQ������$QQH�6RSKLH�/HXYUH\������(OVD�1RXULVVRQ������(OLVDEHWK�$ODQLR�'HWWRQ
�����0DULD�&ULVWLQD�$QWDO������7DQLD�$WWLr�%LWDFK������3DWULFH�%RXYDJQHW������5D\PRQGH�%RXYLHU������$QQLH�%XHQHUG������$OL[�&OrPHQVRQ�������/RXLVH
'HYLVPH�������%HUQDUG�*DVVHU�������%ULJLWWH�*LOEHUW�'XVVDUGLHU�������)DELHQ�*XLPLRW�������3KLOLSSH�.KDX�9DQ�.LHQ�������%ULJLWWH�/HUR\�������3KLOLSSH
/RJHW�������-HOHQD�0DUWLQRYLF�������)DQQ\�3HOOXDUG�������0DULH�-RVrH�3HUH]�������)ORUHQFH�3HWLW�������/XFLOOH�3LQVRQ�������&DUROLQH�5RRU\FN�WKDPER������
2OLYLHU�3RFK������+rOqQH�'ROOIXV������(OLVH�6FKDHIHU������-HDQ�0XOOHU����

���+86��&+8�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
�����L&8EH��6WUDVERXUJ��)UDQFH
�������675$6%285*��)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�JrQrWLTXH�GH�6WUDVERXUJ��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���*\QrFRORJLH�REVWrWULTXH��FHQWUH�GH�GrSLVWDJH�DQWrQDWDO��KzSLWDO�0DLVRQ�%ODQFKH��&+8�GH�5HLPV��5HLPV��)UDQFH
���6HUYLFH�GH�3DWKRORJLH��8)�����)�WRSDWKRORJLH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,16(50�8������,QVWLWXW�,0$*,1(��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�&DUGLRJrQrWLTXH��0DOIRUPDWLRQV�FDUGLDTXHV�FRQJrQLWDOHV��+zSLWDX[�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�SDWKRORJLH��FHQWUH�KRVSLWDOLHU�(VW��+zSLWDX[�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����HUYLFH�G�$QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����,QVWLWXW�G�$QDWRPR�3DWKRORJLH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�/LOOH��/LOOH��)UDQFH
����/DERUDWRLUH�GH�3DWKRORJLH��*+5�0XOKRXVH�6XG�$OVDFH��0XOKRXVH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����6HUYLFH�GH�%LRORJLH�GX�'rYHORSSHPHQW��+zSLWDO�5REHUW�'HEUr��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��6WUDVERXUJ��)UDQFH
����8QLWr�GH�*rQrWLTXH�0rGLFDOH�HW�&\WRJrQrWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�1vPHV��1LPHV��)UDQFH
����6HUYLFH�G�$QDWRPLH�3DWKRORJLTXH��&+,�3RLVV\�6DLQW�*HUPDLQ�HQ�/D\H��6DLQW�*HUPDLQ�HQ�/D\H��)UDQFH
����6HUYLFH�G
$QDWRPLH�3DWKRORJLTXH��+zSLWDO�3RQWFKDLOORX��8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
����8QLWr�GH�)�WRSDWKRORJLH��+zSLWDO�$QWRLQH�%rFOqUH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��3DULV��)UDQFH
����6HUYLFH�G
$QDWRPLH�&\WRORJLH�3DWKRORJLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����8QLWr�GH�I�WRSDWKRORJLH��6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&HQWUH�+RVSLWDOLHU�5rJLRQDO�8QLYHUVLWDLUH�GH�/LOOH��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&HQWUH�+RVSLWDOLHU�5rJLRQDO�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����/DERUDWRLUH�0DODGLHV�UDUHV��JrQrWLTXH�HW�PrWDEROLVPH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�%DUGHW�%LHGO��FLOLRSDWKLH��GLDJQRVWLF�PROrFXODLUH��FRKRUWH�I�WDOH

5jVXPj��

,QWURGXFWLRQ

%DUGHW�%LHGO�V\QGURPH��%%6��0,0����������LV�DQ�HPEOHPDWLF�FLOLRSDWK\�DVVRFLDWLQJ�UHWLQDO�G\VWURSK\��REHVLW\��SRVWD[LDO�SRO\GDFW\O\��OHDUQLQJ
GLVDELOLWLHV�DQG�UHQDO�G\VIXQFWLRQ��%HIRUH�ELUWK��HQODUJHG�F\VWLF�NLGQH\V�DV�ZHOO�DV�SRO\GDFW\O\�UHYHDOHG�E\�XOWUDVRXQG��86��DUH�WKH�XVXDO�KLQWV�WR
FRQVLGHU�WKLV�GLDJQRVLV�LQ�DEVHQFH�RI�IDPLOLDO�KLVWRU\��+RZHYHU��WKHVH�V\PSWRPV�DUH�QRW�VSHFL�F�RI�%%6��UDLVLQJ�WKH�SUREOHP�RI�GL�HUHQWLDO�GLDJQRVHV
DQG�SURJQRVLV��0ROHFXODU�GLDJQRVLV�GXULQJ�SUHJQDQFLHV�UHPDLQV�D�WLPHO\�FKDOOHQJH�IRU�WKLV�KHWHURJHQHRXV�GLVHDVH�����NQRZQ�%%6�JHQHV���:H�UHSRUW
KHUH �D �ODUJH �FRKRUW �RI �%%6 �IHWXVHV �WR �EHWWHU �FKDUDFWHUL]H �DQWHQDWDO �SKHQRW\SH�JHQRW\SH �FRUUHODWLRQV �DQG �WR �UH�QH �LI �QHFHVVDU\ �WKH �PROHFXODU
GLDJQRVWLF�VWUDWHJ\�

0DWHULDOV�DQG�0HWKRGV

3UHQDWDO�86�DQG�RU�DXWRSVLF�GDWD�IURP����LQWHUUXSWHG�IHWXVHV�ZLWK�SXWDWLYH�%%6�GLDJQRVLV�ZHUH�FROOHFWHG�DQG�DQDO\]HG�

5HVXOWV

8VLQJ�WDUJHWHG�1H[W�*HQHUDWLRQ�6HTXHQFLQJ��ZH�HVWDEOLVKHG�D�PROHFXODU�GLDJQRVWLF�LQ����FDVHV�PDLQO\�LQ�%%6�JHQHV�����FDVHV��IROORZLQJ�WKH
FODVVLFDO�JHQH�GLVWULEXWLRQ��EXW�DOVR�LQ�RWKHU�FLOLRSDWK\�JHQHV����FDVHV���3RO\GDFW\O\�������RI�SRVWD[LDO�ORFDOL]DWLRQ�RQO\��DQG�UHQDO�F\VWV�������ZHUH
WKH�PRVW�SUHYDOHQW�V\PSWRPV�LQ�%%6�PXWDWHG�IHWXVHV��+RZHYHU��DXWRSV\�UHYHDOHG�SRO\GDFW\O\�PLVVHG�E\�86�LQ�����RI�FDVHV��+\GURPHWURFROSRV�
HYRFDWLYH�RI�%%6��ZDV�IRXQG�LQ���FDVHV��'XFWDO�SODWH�DQRPDOLHV��KHSDWLF�SRUWDO��EURVLV��FDUGLRYDVFXODU�RU�FHQWUDO�QHUYRXV�V\VWHP�DQRPDOLHV�ZHUH
UDUH�������DQG���FDVHV�UHVSHFWLYHO\��

&RQFOXVLRQ

3RO\GDFW\O\ �DQG �UHQDO �DQRPDOLHV �DUH �FRQ�UPHG �DV �PDMRU �SUHQDWDO �PDQLIHVWDWLRQV �IRU �%%6� �3RO\GDFW\O\ �PXVW �EH �FDUHIXOO\ �FRQWUROOHG �LQ �FDVH �RI
DSSDUHQW�LVRODWHG�UHQDO�DQRPDOLHV��7KH�XVH�RI�SUHQDWDO��IDVW�WUDFN��1*6�LQ�FDVH�RI�HQODUJHG�F\VWLF�NLGQH\V�DQG�RU�SRO\GDFW\O\�KDV�D�KLJK�XWLOLW\�IRU
GLDJQRVLV�DQG�SURJQRVLV�IRU�LPSURYHG�SDUHQWDO�LQIRUPDWLRQ�

3LiFH�MRLQWH���%%6)RHWXVB$EVWUDFWB$VVLVHVB)LQDO�GRF[
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)/25(1&(�3(7,7

&6�����/HV�YDULDQWV�IDX[�VHQV�ORFDOLVjV�GDQV�OHV�GRPDLQHV�GH�OLDLVRQ�f�OqDFWLQH�GH�OD�3ODVWLQH���VRQW�UHVSRQVDEOHV�GH�KHUQLH
GLDSKUDJPDWLTXH�FRQJjQLWDOH�OLjH�f�Oq;

$XWHXUV��

)ORUHQFH�3(7,7���������%DUEDUD�32%(5������5RELQ�&/$5.������3KLOLS�*,$03,(752������+DQV�+LOJHU�523(56������+DR�+8������3RRMD�%+$<$1,������0DWWKHZ
'<6$57������0DULD�/26&(57$/(6������$QQH�6RSKLH�-285'$,1������)UrGrULF�)5(12,6������0DULH�$QJH�'(/58(�������%ULJLWWH�*,/%(57�'866$5',(5�����
�����/RXLVH�'(9,60(����������%RULV�.(5(1�������6\OYLH�0$12895,(5�+$18���������3DWULFLD�'21$+2(������0DXUR�/21*21,����

���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&/$'�1RUG�2XHVW��(51�,7+$&$��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULFV��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��+DUYDUG�0HGLFDO�6FKRRO��%RVWRQ��(WDWV�8QLV
�����/RPD�/LQGD�6FKRRO�RI�0HGLFLQH��/RPD�/LQGD��(WDWV�8QLV
���'UH[HO�8QLYHUVLW\�&ROOHJH�RI�0HGLFLQH��'UH[HO�8QLYHUVLW\�&ROOHJH�RI�0HGLFLQH��3KLODGHSKLD��(WDWV�8QLV
�����0D[�3ODQFN�,QVWLWXWH�IRU�0ROHFXODU�*HQHWLFV��%HUOLQ��$OOHPDJQH
���3HGLDWULF�6XUJLFDO�5HVHDUFK�/DERUDWRULHV��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��%RVWRQ��(WDWV�8QLV
���'HSDUWPHQW�RI�3HGLDWULFV��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��%RVWRQ��(WDWV�8QLV
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�3RLWLHUV��3RLWLHUV��)UDQFH
����($������8QLYHUVLWr�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����,QVWLWXW�GH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH

0RWV�FOHIV���3/6���SODVWLQH��KHUQLH�GLDSKUDJPDWLTXH�FRQJrQLWDOH��OLr�m�O�;

5jVXPj��

/D�KHUQLH�GLDSKUDJPDWLTXH�FRQJrQLWDOH��&'+��D�XQH�LQFLGHQFH�G�HQYLURQ���QDLVVDQFH�VXU�������&�HVW�XQH
DQRPDOLH �GrYHORSSHPHQWDOH �UHVSRQVDEOH �G�XQH �PRUEL�PRUWDOLWr �rOHYr �HW �DVVRFLrH �m �XQH �JUDQGH
KrWrURJrQrLWr�JrQrWLTXH��/HV�IRUPHV�IDPLOLDOHV�VRQW�UDUHV�HW�VHXOH�XQH�IUDFWLRQ�GHV�FDV�VSRUDGLTXHV�HVW
H[SOLTXrH�SDU�GHV�DQRPDOLHV�FKURPRVRPLTXHV�UrFXUUHQWHV�RX�GHV�YDULDQWV�GH�QRYR��1RXV�UDSSRUWRQV��
IDPLOOHV�R|�VrJUrJH�XQH�&'+�OLrH�m�O�;�VXU�GH�PXOWLSOHV�JrQrUDWLRQV��'DQV�FHV�IDPLOOHV��OD�&'+�HVW�DVVRFLrH
GH�IDpRQ�YDULDEOH�m�GHV�DQRPDOLHV�GH�OD�SDURL�DEGRPLQDOH�DQWrULHXUH�HW�m�XQ�K\SHUWrORULVPH��UrDOLVDQW�XQH
IRUPH�V\QGURPLTXH� �(Q�FRPELQDQW�DQDO\VH�GH�OLDLVRQ�HW �VrTXHQpDJH�GH�O�H[RPH��QRXV�DYRQV�PLV�HQ
rYLGHQFH���YDULDQWV�IDX[�VHQV�GX�JqQH�3/6���&H�JqQH�FRGH�OD�3ODVWLQH����XQH�SURWrLQH�GX�F\WRVTXHOHWWH
LPSOLTXrH �GDQV �O�RUJDQLVDWLRQ �GHV �PLFUR�ODPHQWV �G�DFWLQH� �,O �HVW �H[SULPr �DX �FRXUV �GX �GrYHORSSHPHQW
SXOPRQDLUH �HW �GX �GLDSKUDJPH�

/�KDSORLQVX�VDQFH �GH �3/6� �HVW �UHVSRQVDEOH �G�XQH �IRUPH �OLrH �m �O�; �G�RVWrRSRURVH �DYHF �IUDFWXUHV
�0,0��������� �1RXV �rPHWWRQV �O�K\SRWKqVH �TXH �OH �PrFDQLVPH �PROrFXODLUH �LPSOLTXr �GDQV �OD
SK\VLRSDWKRORJLH �GH �OD �&'+ �HVW �GL�rUHQW� �(Q �H�HW� �OHV �YDULDQWV �IDX[�VHQV �LGHQWL�rV �WRXFKHQW �GHV �UrVLGXV
FRQVHUYrV �DX�VHLQ �GHV �GRPDLQHV �GH�OLDLVRQ�m �O�DFWLQH �GH�3/6�� �/HV �SUrGLFWLRQV �LQ �VLOLFR �HW �OHV �WHVWV
IRQFWLRQQHOV �VXJJqUHQW �XQH �PRGL�FDWLRQ �GH �OD �OLDLVRQ �m �O�DFWLQH� �UHVSRQVDEOH �G�XQH �GrVRUJDQLVDWLRQ �GX
F\WRVTXHOHWWH� �(Q �FRQFOXVLRQ� �QRXV �GrFULYRQV �XQH �IRUPH �V\QGURPLTXH �GH �KHUQLH �GLDSKUDJPDWLTXH�
FRQVWLWXDQW�XQH�QRXYHOOH�HQWLWr�PHQGrOLHQQH�OLrH�DX�JqQH�3/6��
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FODULVVH�ELOORQ

&6�����,GHQWLuFDWLRQ�G
XQ�QRXYHDX�JiQH��3'&/���HW�VSHFWUH�PXWDWLRQQHO�GX�V\QGURPH�PjJDYHVVLH�PLFURFnORQ�VXU�XQH�VjULH
IoWDOH

$XWHXUV��

&ODULVVH�%LOORQ���������$UQDXG�0ROLQ������&rOLQH�3RLUVLHU������$OL[�&OrPHQVRQ������&RUDOLH�'DXJH������0DXGH�*UHOHW������-XOLD�7RUUHQWV������6DELQH�6LJDXG\
�����6RSKLH�3DWULHU������$OLFH�*ROGHQEHUJ�������9DOrULH�/D\HW�������-XOLD�7DQWDX������/XFLOH�%RXWDXG����������$XGH�7HVVLHU������-RKQ�5HQGX����������
&OrPHQFH�)OHXU\�������&rFLOH�0DVVRQ�������&KULVWLQH�%zOH�)H\VRW�������$PDOH�$FKDLDD������/HLOD�+DNNDNLDQ������(JODQWLQH�0DJQLQ������)HUHFKWr�5D]DYL
�����6RSKLH�7KRPDV�������<YHV�9LOOH�������3KLOLSSH�5RWK�������%HWWLQD�%HVVLHUHV������)DELHQQH�3ULHXU�������0DU\VH�%RQQLqUH������7DQLD�$WWLH�%LWDFK����
���

���6HUYLFH�G
+LVWRORJLH�(PEU\RORJLH�&\WRJrQrWLTXH��8QLWr�G�(PEU\RIRHWRSDWKRORJLH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��+zSLWDO�1HFNHU�(QIDQWV
0DODGHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV���+zSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH��8QLYHUVLWr�GH�1RUPDQGLH��&+8�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�&\WRORJLH�3DWKRORJLTXH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
���'rSDUWHPHQW�GH�3DWKRORJLH��8QLYHUVLWr�GH�1RUPDQGLH��&+8�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��$3+0��+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�&\WRORJLH�3DWKRORJLTXH��$3+0��+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���6HUYLFH�G
DQDWRPRSDWKRORJLH��&+8�&KDUOHV�1LFROOH���5RXHQ��5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH��FHQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH
*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH���5RXHQ��)UDQFH
����FRQVXOWDWLRQV�GH�JrQrWLTXH��*URXSH�KRVSLWDOLHU�GX�+DYUH��/H�+DYUH��)UDQFH
����,16(50�8������,QVWLWXW�,PDJLQH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����8QLWr�0rGLFDOH�GH�*rQrWLTXH�0ROrFXODLUH��,QVWLWXW�GH�%LRORJLH�HW�3DWKRORJLH��&+8�*UHQREOH�$OSHV��8QLYHUVLWr�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����,QVHUP��8������&+8�*UHQREOH�$OSHV��8QLYHUVLWr�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����'rSDUWHPHQW�GH�3DWKRORJLH��&+8�5REHUW�'HEUr��5HLPV��)UDQFH
����3ODWHIRUPH�%LRLQIRUPDWLTXH���,16(50�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����3ODWHUIRUPH�GH�JrQRPLTXH��,QVHUP�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����,16(50�8������+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��+zSLWDO�1RUG�&+8�6W�(WLHQQH��6DLQW�(WLHQQH��)UDQFH

0RWV�FOHIV���0rJDYHVVLH�I�WDOH��00,+6

5jVXPj��

/H�V\QGURPH�GH�PrJDYHVVLH�PLFURFzORQ�K\SRSrULVWDOWLVPH�LQWHVWLQDO��00,+6��HVW�OD�FDXVH�OD�SOXV�VrYqUH�GH�PrJDYHVVLH�SDU�P\RSDWKLH�YLVFrUDOH��&H
V\QGURPH�HVW�FDUDFWrULVr�SDU�XQH�GLVWHQVLRQ�DEGRPLQDOH�VHFRQGDLUH�m�OD�SUrVHQFH�G
XQH�YHVVLH�JrDQWH�QRQ�REVWUXrH��XQ�PLFURFzORQ��HW�XQH
GLPLQXWLRQ�RX�DEVHQFH�GX�SrULVWDOWLVPH�LQWHVWLQDO� �/H�SULQFLSDO �JqQH�HQ�FDXVH�LGHQWL�r�m�FH�MRXU�HVW �OH �JqQH�$&7*�� �m �WUDQVPLVVLRQ�DXWRVRPLTXH
GRPLQDQWH��3OXV�UrFHPPHQW��GHV�IRUPHV�UrFHVVLYHV�GH�00,+6�LPSOLTXDQW�OHV�JqQHV�0<+����/02'���0</.�HW�0</��RQW�rWr�GrFULWHV��/
LGHQWL�FDWLRQ
GH �YDULDWLRQV �SDWKRJqQHV �GDQV �FHV �JqQHV �H[SOLTXH �HQYLURQ ���� �GHV �FDV �GH �00,+6� �HW �D �SHUPLV �G
LGHQWL�HU �XQ �PrFDQLVPH �SK\VLRSDWKRORJLTXH
FRPPXQ�SDU �GrIDXW �GH �OD �FRQWUDFWLRQ �GHV �FHOOXOHV �PXVFXODLUHV �OLVVHV� �$�Q�GH�Gr�QLU �OH �VSHFWUH �PXWDWLRQQHO �HQ �SUrQDWDO� �QRXV �DYRQV �rWXGLr �QHXI
IDPLOOHV�LQGrSHQGDQWHV��DYHF����LQGLYLGXV�����I�WXV�HW���QRXYHDX�QrV��DWWHLQWV�GH�PrJDYHVVLH�HW�IRUWHPHQW�VXVSHFWV�GH�00,+6�

/H�VrTXHQpDJH�VDQJHU�GX�JqQH�$&7*��D�SHUPLV�G
LGHQWL�HU�OD�YDULDWLRQ�SDWKRJqQH�HQ�FDXVH�GDQV�FLQT�GH�FHV�IDPLOOHV��/
DQDO\VH�GHV�GRQQrHV�GH
VrTXHQpDJH�KDXW�GrELW�SDU�H[RPH�FKH]�OHV�TXDWUH�IDPLOOHV�UHVWDQWHV�QRXV�D�SHUPLV�GH�UHWURXYHU�XQH�FDXVH�PROrFXODLUH�SRXU�WURLV�G
HQWUH�HOOH��GDQV
��JqQHV��'DQV�XQH�IDPLOOH��QRXV�DYRQV�PLV�HQ�rYLGHQFH�XQH�QRXYHOOH�YDULDWLRQ�QRQ�VHQV�KRPR]\JRWH�FKH]���I�WXV�DWWHLQWV�LVVXV�G
XQ�FRXSOH
DSSDUHQWr�GDQV�OH�JqQH�0<+����'DQV�XQH�GHX[LqPH�IDPLOOH��OHV�GHX[�I�WXV�DWWHLQWV�LVVXV�GH�SDUHQWV�QRQ�DSSDUHQWrV�SUrVHQWHQW�OD�PsPH�GrOrWLRQ
KRPR]\JRWH�GH�O
H[RQ���GX�JqQH�0</��TXH�OD�VHXOH�REVHUYDWLRQ�SUrFrGHPPHQW�SXEOLrH��8Q�H�HW�IRQGDWHXU�HVW�SRVVLEOH��'DQV�OD�WURLVLqPH�IDPLOOH�
QRXV�Q�DYRQV�SDV�LGHQWL�r�GH�YDULDWLRQV�SDWKRJqQHV�GDQV�OHV�JqQHV�FRQQXV�GX�00,+6��PDLV�GHX[�YDULDWLRQV�KrWrUR]\JRWHV�FRPSRVLWHV�GDQV�OH�JqQH
3'&/���SUrVHQWHV�FKH]�GHX[�I�WXV�DWWHLQWV�F�>���B���GHO@�>���*�!�$@��S�>�7\U��7HU�@��>&\V���7\U�@��/
DQDO\VH�GX�WUDQVFULW�UrDOLVrH�SDU�57�3&5�QRXV
D�SHUPLV�GH�GrPRQWUHU�O�DEVHQFH�GHV�GHX[�WUDQVFULWV�PXWDQWV��HQWUDLQDQW�OD�SHUWH�GH�IRQFWLRQ�WRWDOH�GH�OD�SKRVGXFLQ�OLNH����SURWrLQH�VH�OLDQW�DX
FRPSOH[H�&&7��&H�FRPSOH[H�HVW�QRWDPPHQW�FRQQX�SRXU�VRQ�UzOH�GDQV�OH�UHSOLHPHQW�GH�O
DFWLQH��rWDSH�HVVHQWLHOOH�SRXU�OD�FRQIRUPDWLRQ�GH�O
DFWLQH
JOREXODLUH�SUrFrGDQW�O
rWDSH�GH�IRUPDWLRQ�GHV��ODPHQWV��QV�G
DFWLQH�FRPSRVDQW�OH�PXVFOH�OLVVH��'DQV�XQH�IDPLOOH��OD�FDXVH�PROrFXODLUH�Q�D�SX�sWUH
LGHQWL�rH�SDU�VrTXHQpDJH�G�H[RPH�

$X�WRWDO��QRXV�DYRQV�LGHQWL�r�OD�FDXVH�PROrFXODLUH�GDQV�KXLW�IDPLOOHV�VXU�QHXI��FLQT�IRLV�GDQV�$&7*��G�KrUrGLWr�GRPLQDQWH��HW�WURLV�IRLV�GDQV�XQ�JqQH
UrFHVVLI �SHUPHWWDQW �G�D�QHU �OH �FRQVHLO �JrQrWLTXH �DX[ �FRXSOHV� � �1RXV �DYRQV �LGHQWL�r �XQ �JqQH �IRUWHPHQW �FDQGLGDW �SDU �VD �IRQFWLRQ �FRQIRUPH �DX
PrFDQLVPH�P\RJrQLTXH�PLV�HQ�rYLGHQFH�MXVTX
m�FH�MRXU�SRXU�OHV�JqQHV�UHVSRQVDEOHV�GH�00,+6�



6(66,216�6,08/7$1((6������1HXURJdQdWLTXH
��1HXURPXVFXODLUH

/XFLOH�%RXWDXG

&6�����$QRPDOLHV�GX�FRUSV�FDOOHX[�DQWjQDWDOHV�DVVRFLjHV�f�XQ�GjuFLW�GH�OD�FKDlQH�UHVSLUDWRLUH�PLWRFKRQGULDOH���GHVFULSWLRQ
QHXURSDWKRORJLTXH�HW�LPSOLFDWLRQ�GqXQ�QRXYHDX�JiQH

$XWHXUV��

/XFLOH�%RXWDXG���������%HQHGHWWD�5X]]HQHQWH������$XGH�7HVVLHU������6DUDK�*URWWR������1DwPD�7DOKL������'DQLHO�$PUDP������0DUMRODLQH�:LOOHPV�����
3DWULFLD�%ODQFKHW������<XUL�0XVL]]DQR�������2OLYLD�$QVHOHP������&OrPHQFH�-DXQ\�������%HWWLQD�%HVVLqUHV������+RXULD�6DOKL�������$PDOH�$FKDLDD�����
)rUHFKWr�5D]DYL������$JQqV�5{WLJ������/DXUHQFH�/RHXLOOOHW������7DQLD�$WWLr�%LWDFK��������

���*rQrWLTXH�HW�GrYHORSSHPHQW�GX�FRUWH[�FrUrEUDO��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���(PE\RORJLH�HW�JrQrWLTXH�GHV�PDOIRUPDWLRQV�KXPDLQHV��,QVWLWXW�,PDJLQH��SDULV��)UDQFH
���*rQrWLTXH�GHV�PDODGLHV�PLWRFKRQGULDOHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���8QLWr�)RQFWLRQQHOOH�G
HPEU\R�IRHWRSDWKRORJLH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���0DWHUQLWr�3RUW�5R\DO��+zSLWDO�&RFKLQ��SDULV��)UDQFH
���$QDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��&UHWHLO��)UDQFH
���8QLWr�GH�JrQrWLTXH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��&UHWHLO��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWr�GH�JrQrWLTXH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����$QDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����0DWHUQLWr�3RUW�5R\DO��+zSLWDO�&RFKLQ��3DULV��)UDQFH
����8QLWr�)RQFWLRQQHOOH�G
HPEU\R�IRHWRSDWKRORJLH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
����*rQrWLTXH�HW�GrYHORSSHPHQW�GX�FRUWH[�FrUrEUDO��,QVWLWXW�,PDJLQH��SDULV��)UDQFH

0RWV�FOHIV���&RUSV�FDOOHX[��F\WRSDWKLH�PLWRFKRQGULDOH��SKHQRW\SH�DQWrQDWDO��QHXURSDWKRORJLH

5jVXPj��

8Q�Gr�FLW�SULPDLUH�GH�OD�FKDvQH�UHVSLUDWRLUH�PLWRFKRQGULDOH�HVW�GL�FLOH�m�GLDJQRVWLTXHU�FKH]�OH�I�WXV��&HUWDLQV�VLJQHV�QRQ�VSrFL�TXHV�VRQW�UDSSRUWrV
HQ�SUrQDWDO�FRPPH�OH�UHWDUG�GH�FURLVVDQFH�LQWUD�XWrULQ��������9RQ�.OHLVW�5HW]RZ�HW�DO��������RX�XQH�FDUGLRP\RSDWKLH��9RQ�.OHLVW�5HW]RZ�HW�DO�
������6FKL��HW�DO��������PDLV�OHV�DQRPDOLHV�FrUrEUDOHV�HW�SDUWLFXOLqUHPHQW�OHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�VRQW�SOXV�UDUHPHQW�GrFULWHV��

1RXV�UDSSRUWRQV�LFL���IDPLOOHV�D\DQW�VXEL�XQH�RX�SOXVLHXUV�LQWHUUXSWLRQV�PrGLFDOHV�GH�JURVVHVVH�GHYDQW�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[�DVVRFLrH�RX
SDV�m�G�DXWUHV�DQRPDOLHV�FrUrEUDOHV�RX�H[WUD��FrUrEUDOHV���'DQV���IDPLOOHV��O�DQDO\VH�SDU�VrTXHQpDJH�KDXW�GrELW�G�XQ�SDQHO�GH�JqQHV�LPSOLTXrV�GDQV
OHV �DQRPDOLHV �GX �FRUSV �FDOOHX[ ��&DOORVRPH� �D �SHUPLV �O�LGHQWL�FDWLRQ �GH �QRXYHOOHV �PXWDWLRQV �GDQV �� �JqQHV �UrFHVVLIV �GH �PDODGLHV �PLWRFKRQGULDOHV
SUrFrGHPPHQW�DVVRFLrHV�m�GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[��0536���HW�($56����0536��FRGH�XQH�SHWLWH�VRXV�XQLWr�GX�ULERVRPH�PLWRFKRQGULDO�HW
VHV�PXWDWLRQV�VRQW�UHVSRQVDEOHV�G�XQ�Gr�FLW�PXOWLSOH�GH�OD�FKDvQH�UHVSLUDWRLUH��&2;3'�����($56��FRGH�O�$51W�JOXWDP\O�V\QWKrWDVH�PLWRFKRQGULDOH
�PW*OX5�� �HW �VHV �PXWDWLRQV �VRQW �DVVRFLrHV �m �XQH �OHXFRHQFrSKDORSDWKLH �HW �XQ �Gr�FLW �FRPELQr �GH �SKRVSKRU\ODWLRQ �R[\GDWLYH ��&2;3'���� �&HV �FDV
SHUPHWWHQW�GH�GrFULUH�SRXU�OD�SUHPLqUH�IRLV�OH�SKrQRW\SH�SUrQDWDO�DVVRFLr�DX[�PXWDWLRQV�GH�FHV�JqQHV��/�DQDO\VH�SDU�H[RPH�GH���DXWUHV�IDPLOOHV
DYHF�UrFLGLYH�G�DJrQrVLH�GX�FRUSV�FDOOHX[�D�SHUPLV�O�LGHQWL�FDWLRQ�GH�OD�PsPH�PXWDWLRQ�m�O�rWDW�KRPR]\JRWH�GX�JqQH�7,00'&���&HV���IDPLOOHV�rWDQW
G�RULJLQH�SRUWXJDLVH�FHFL�rYRTXH�XQ�H�HW�IRQGDWHXU��/H�JqQH�7,00'&��FRGH�XQH�SURWrLQH�LPSOLTXrH�GDQV�O�DVVHPEODJH�GX�FRPSOH[H�,�GH�OD�FKDvQH
UHVSLUDWRLUH��8QH�VHXOH�PXWDWLRQ�LQWURQLTXH�SURIRQGH�GH�FH�JqQH�D�rWr�UDSSRUWrH�FKH]�SOXVLHXUV�SDWLHQWV�DWWHLQWV�GH�V\QGURPH�GH�/HLJK��.UHPHU�HW
DO�� ������ �PDLV �MDPDLV �DVVRFLr �m �GHV �DQRPDOLHV �FDOOHXVHV� �/HV �DQDO\VHV �IRQFWLRQQHOOHV �RQW �PRQWUr �XQ �Gr�FLW �LVROr �GX �FRPSOH[H �, �GH �OD �FKDLQH
UHVSLUDWRLUH�VXU�WLVVX�PXVFXODLUH�FRPSDUr�DX[�FRQWUzOHV�G�nJH�DSSDULr�

$X�WRWDO��QRXV�UDSSRUWRQV���FDV�I�WDX[�GH�PXWDWLRQV�GHV�JqQHV�05366����($56��RX�7,00'&��SHUPHWWDQW�GH�GrFULUH�OH�SKrQRW\SH�DQWrQDWDO�GHV
F\WRSDWKLHV�PLWRFKRQGULDOHV��HW�G�DPrOLRUHU�OH�GLDJQRVWLF�HW�OH�FRQVHLO�JrQrWLTXH�GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�

3LiFH�MRLQWH���5rVXPr�DVVLVHV�/�%RXWDXG�SGI



6(66,216�6,08/7$1((6������1HXURJdQdWLTXH
��1HXURPXVFXODLUH

(PPDQXHOOH�6DU]L�&DPSLOOR

&6�����/HV�PXWDWLRQV�GRPLQDQWHV�GDQV�OH�JiQH�GH�PDLQWLHQ�GH�O
$'1�PLWRFKRQGULDO�66%3��FDXVHQW�XQH�DWURSKLH�RSWLTXH�HW�XQH
IRYjRSDWKLH�

$XWHXUV��

(PPDQXHOOH�6DU]L������&DPLOOH�3LUR�0rJ\������$OHL[�7DUUrV�6ROr������0DULH�3HTXLJQRW������)HQQD�+HQVHQ������0rODQLH�4XLOHV������*DtO�0DQHV������$UND
&KDNUDERUW\������$XGUH\�6rQrFKDO������%rDWULFH�%RFTXHW������&KDQWDO�&D]HYLHLOOH������$JDWKH�5RXEHUWLH���������$JQqV�0�OOHU���������0DMLGD�6KDULI�����
'DYLG�*RXGHQHJH������*X\�/HQDHUV������+HOPXW�:LOKHOP������8OULFK�.HOOQHU������1LFROH�:HLVVFKXK������%HUQG�:LVVLQJHU������;DYLHU�=DQORQJKXL������
&KULVWLDQ�+DPHO������-RKDQQHV�6SHOEULQN�������0DULD�6ROD������&rFLOH�'HOHWWUH����

���,QVHUP�8������,QVWLWXW�GHV�1HXURVFLHQFHV�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWPHQW�RI�6WUXFWXUDO�%LRORJ\��,%0%�&6,&��%DUFHORQD��(VSDJQH
�����5DGERXG�&HQWHU�)RU�0LWRFKRQGULDO�0HGLFLQH��1LMPHJHQ��3D\V�%DV
���'rSDUWHPHQW�GH�1HXURSrGLDWULH��&+8�*XL�GH�&KDXOOLDF��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�3K\VLRORJLH��)DFXOWr�GH�3KDUPDFLH��0RQWSHOOLHU��)UDQFH
���,QVWLWXW�0LWR9DVF��8QLYHUVLWr�G
$QJHUV��$QJHUV��)UDQFH
���8QLYHUVLW\�H\H�+RVSLWDO��8QLYHUVLW\�RI�7XELQJHQ��WXELQJHQ��$OOHPDJQH
���5DUH�UHWLQDO�GLVHDVH�FHQWHU��09=�$XJHQoU]WOLFKHV�'LDJQRVWLNXQG�7KHUDSLHFHQWUXP�6LHJEXUJ�*PE+��6LHJEXUJ��$OOHPDJQH
���,QVWLWXWH�IRU�2SKWKDOPLF�5HVHDUFK��8QLYHUVLW\�RI�7XELQJHQ��WXELQJHQ��$OOHPDJQH
����&HQWUH�GH�&RPSrWHQFH�0DODGLH�5DUHV��&OLQLTXH�3OXULGLVFLSOLQDLUH�-XOHV�9HUQH��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�3DHGLDWULFV��5DGERXG�&HQWHU�)RU�0LWRFKRQGULDO�0HGLFLQH��1LMPHJHQ��3D\V�%DV

0RWV�FOHIV���66%3���$'1PW��UrSOLFDWLRQ��GrSOrWLRQ��DWURSKLH�RSWLTXH��IRYrRSDWKLH�

5jVXPj��

/HV�PXWDWLRQV�GDQV�OHV�JqQHV�FRGDQW�SRXU�OHV�FRPSRVDQWV�GH�OD �PDFKLQHULH�GH�UrSOLFDWLRQ�GH�O
$'1
PLWRFKRQGULDO ��$'1PW��SURYRTXHQW�GHV�V\QGURPHV�GH�GrSOrWLRQ�GH�O
$'1PW��0'6�� �TXL �DVVRFLHQW�GHV
DWWHLQWHV �RFXODLUHV �m �GHV �V\QGURPHV �QHXURORJLTXHV �JUDYHV� �1RXV �DYRQV �LGHQWL�r �GHV �PXWDWLRQV �IDX[�VHQV
KrWrUR]\JRWHV�GDQV�OH�JqQH�66%3���GDQV�FLQT�IDPLOOHV�QRQ�DSSDUHQWrHV��(OOHV�FRQGXLVHQW�DX[�PRGL�FDWLRQV
GHV�DFLGHV�DPLQrV�5��4�HW�5���4�GDQV�OD�SURWrLQH�GH�OLDLVRQ�m�O
$'1�VLPSOH�EULQ��SURWrLQH�PDMHXUH�GH�OD
UrSOLFDWLRQ �GH �O
$'1PW� �7RXV �OHV �LQGLYLGXV �DWWHLQWV �SUrVHQWHQW �XQH �DWURSKLH �RSWLTXH� �DVVRFLrH �m �XQH
IRYrRSDWKLH �GDQV �OD �PRLWLr �GHV �FDV� �3RXU �LGHQWL�HU �OHV �FDUDFWrULVWLTXHV �VWUXFWXUHOOHV �VRXV�MDFHQWHV �DX[
PXWDWLRQV�66%3���QRXV�DYRQV�GrWHUPLQr�XQH�QRXYHOOH�VWUXFWXUH�FULVWDOOLQH�UrYLVrH�GH�66%3���/
DQDO\VH
VWUXFWXUHOOH �VXJJqUH �TXH �OHV �GHX[ �PXWDWLRQV �D�HFWHQW �OHV �LQWHUDFWLRQV �GHV �GLPqUHV �HW �IDXVVHQW
YUDLVHPEODEOHPHQW �OD �UrJLRQ �GH �OLDLVRQ �m �O
$'1PW� �(Q �XWLOLVDQW �GHV ��EUREODVWHV �GH �SDWLHQWV� �QRXV �DYRQV
YDOLGr�TXH�OH�YDULDQW�5��4�GrVWDELOLVH�OD�IRUPDWLRQ�GH�GLPqUHV���WrWUDPqUHV�66%3���D�HFWH�OD�UrSOLFDWLRQ�GH
O�$'1PW�HW�LQGXLW�XQH�GrSOrWLRQ�GH�FH�JrQRPH��1RWUH�rWXGH�PRQWUH�TXH�OHV�PXWDWLRQV�GH�66%3��VRQW�m
O�RULJLQH�G�XQH�QRXYHOOH�IRUPH�G�DWURSKLH�RSWLTXH�GRPLQDQWH�IUrTXHPPHQW�DFFRPSDJQrH�GH�IRYrRSDWKLH�HW
DSSRUWH�GH�QRXYHOOHV�LQIRUPDWLRQV�VXU�OHV�DQRPDOLHV�GX�PDLQWLHQ�GH�O�$'1PW�

3LiFH�MRLQWH���$EVWUDFW�$*+0�GRF[
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6DQGUD�0HUFLHU

&6�����32,.703��3RmNLORGHUPLH�KjUjGLWDLUH�uEURVDQWH�DYHF�0\RSDWKLH�UjWUDFWLOH�HW�)LEURVH�3XOPRQDLUH��OLjH�f�GHV�YDULDWLRQV
GDQV�OH�JiQH�)$0���%��XQ�QRXYHO�H[HPSOH�G
RQFRJiQH�LPSOLTXj�GDQV�XQH�PDODGLH�FRQVWLWXWLRQQHOOH"

$XWHXUV��

0DUWLQ�%URO\������$QQH�%LJRW������9LUJLQLH�9LJQDUG������7KRPDV�%HVQDUG������9rURQLTXH�%ORXLQ������$PDQGLQH�&DLOODXG������/DXUHQW�'DYLG������-DPLOD
'KLDE������$QQH�*DLJQHULH������6rEDVWLHQ�.�U\���������&DUROLQH�/H�*XLQHU������0DULH�0RRQH\������1HJURQL�(OLVD������/LQGD�3RLUDXGHDX������.DULP�6L�
7D\HE������6WrSKDQH�%r]LHDX���������9LQFHQW�0RXO\������(ULFD�'DYLV����������6DQGUD�0HUFLHU�������

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6RUERQQH�8QLYHUVLWr��0\RORJ\�5HVHDUFK�&HQWHU��80���DQG�,16(50�8�����,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH
���/
LQVWLWXW�GX�WKRUD[��,16(50��&156��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���&+8�1DQWHV��6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�0ROrFXODLUH����1DQWHV��)UDQFH
���,16(50�805�������7UDQVODWLRQDO�*HQH�7KHUDS\�IRU�*HQHWLF�'LVHDVHV��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���6)5�6$17(��L36&�FRUH�IDFLOLW\��,16(50��&156��8QLYHUVLWr�GH�1DQWHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��1&��(WDWV�8QLV
���$GYDQFHG�&HQWHU�IRU�7UDQVODWLRQDO�DQG�*HQHWLF�0HGLFLQH��$&7�*H0���6WDQOH\�0DQQH�&KLOGUHQ�V�5HVHDUFK�,QVWLWXWH��$QQ�	�5REHUW�+��/XULH
&KLOGUHQ�V�+RVSLWDO�RI�&KLFDJR��&KLFDJR��,/��(WDWV�8QLV
����'HSDUWPHQWV�RI�3HGLDWULFV�DQG�&HOO�DQG�0ROHFXODU�%LRORJ\��)HLQEHUJ�6FKRRO�RI�0HGLFLQH��1RUWKZHVWHUQ�8QLYHUVLW\��&KLFDJR��,/��(WDWV�8QLV

0RWV�FOHIV���)$0���%��SRwNLORGHUPLH��P\RSDWKLH���EURVH�SXOPRQDLUH��RQFRJqQH��F\FOH�FHOOXODLUH��FDQFHU��LQVX�VDQFH�SDQFUrDWLTXH��51$�VHT�
VRXULV��SRLVVRQ�]qEUH

5jVXPj��

/H �V\QGURPH�32,.703�>0,0�������@ �HVW �XQH �HQWLWr �UDUH� �GrFULWH �HQ ����� �SDU �QRWUH �rTXLSH� �OLrH �m �GHV �YDULDQWV �GDQV �OH �JqQH �)$0���%
�10B����������GH�IRQFWLRQ�MXVTX�DORUV�LQFRQQXH��(OOH�HVW�FDUDFWrULVrH�SULQFLSDOHPHQW�SDU��L��XQH�DWWHLQWH�GHUPDWRORJLTXH���SRwNLORGHUPLH�SUrFRFH�
K\SRWULFKRVH�HW�K\SRKLGURVH���LL� �XQH�P\RSDWKLH�UrWUDFWLOH���LLL� �XQH�DWWHLQWH�SXOPRQDLUH���V\QGURPH�UHVWULFWLI� ��EURVH�SXOPRQDLUH���LY��XQH�DWWHLQWH
SDQFUrDWLTXH �� �LQVX�VDQFH �H[RFULQH� �SUrGLVSRVLWLRQ �m �O�DGrQRFDUFLQRPH� �/�H[DPHQ �KLVWRORJLTXH �PRQWUH �XQH �DWURSKLH �PXVFXODLUH �DYHF �LQ�OWUDWLRQ
JUDLVVHXVH� �VDQV �SODJH �GH �QrFURVH �HW �XQ �DVSHFW �VFOrURGHUPLIRUPH�GH �OD �SHDX� �$ �FH �MRXU� �OHV �� �YDULDQWV �IDX[�VHQV �SDWKRJqQHV �LGHQWL�rV �GDQV ���
IDPLOOHV�����FDV�UDSSRUWrV�GRQW����FDV�VSRUDGLTXHV��VRQW�ORFDOLVrV�GDQV�OH�GRPDLQH�WU\SVLQH�OLNH�F\VWrLQH�VHULQH�SHSWLGDVH�GH�OD�SURWrLQH��8Q
PrFDQLVPH�GH�JDLQ�GH�IRQFWLRQ�RX�GH�YDULDWLRQ�GRPLQDQWH�QrJDWLYH�LQGXLVDQW�XQ�FKDQJHPHQW�GH�O�DFWLYLWr�FDWDO\WLTXH�GH�)$0���%�D�rWr�SURSRVr�

3RXU�H[SORUHU�O�LPSDFW�IRQFWLRQQHO�GHV�YDULDQWV�GrFULWV� �XQH�DQDO\VH�WUDQVFULSWRPLTXH�SDU�51$�VHT�D�rWr�UrDOLVrH�m�SDUWLU �GH��EUREODVWHV�GH�GHX[
SDWLHQWV��'X�IDLW�G�XQ�FKHYDXFKHPHQW�SKrQRW\SLTXH�HQWUH�OH�V\QGURPH�GH�5RWKPXQG�7KRPSVRQ��FDXVr�SDU�GHV�YDULDWLRQV�GDQV�OH�JqQH�5(&4/���HW
OH�V\QGURPH�32,.703��QRWUH�DWWHQWLRQ�V�HVW�G�DERUG�SRUWrH�VXU�OHV�SDUWHQDLUHV�SURWrLTXHV�VLJQL�FDWLYHPHQW�VXU��RX�VRXV�UrJXOrV��S�YDOXH�DMXVWrH��
������GH�)$0���%�HW�5(&4/���3DUPL�FHV�SDUWHQDLUHV��QRXV�DYRQV�LGHQWL�r�XQ�UrVHDX�PROrFXODLUH�GH����SURWrLQHV�WRXWHV�VXU�UrJXOrHV�HW�LPSOLTXrHV
GDQV�OHV�YRLHV�PrWDEROLTXHV�GH�SUROLIrUDWLRQ�FHOOXODLUH�RX�GH�FRQWUzOH�GX�F\FOH�FHOOXODLUH��FH�TXL�HVW�FRQFRUGDQW�DYHF���L��OD�IRUWH�H[SUHVVLRQ�GH
)$0���%�HQ�SKDVH�6�GX�F\FOH�FHOOXODLUH��HW��LL��OH�FDUDFWqUH�RQFRJqQH�SRWHQWLHO�GH�)$0���%��FLEOH�GLUHFWH�GH�3����TXL�RQW�rWr�UrFHPPHQW�GrFULWV�
&HV�YRLHV�VRQW�HQ�FRXUV�G�rWXGH�VXU�FHOOXOHV�VRXFKHV�GH�SDWLHQWV�GH�W\SH�L36&��LQGXFHG�3OXULSRWHQW�6WHP�&HOOV��SHUPHWWDQW�OH�PRQLWRUDJH�LQ�YLWUR�GH
OHXU�FRPSRUWHPHQW��'�DXWUH�SDUW��GHV�DQDO\VHV�SURWrRPLTXHV�KDXW�GrELW�VRQW�HQ�FRXUV�D�Q�GH�FRQ�UPHU�OHV�UrVXOWDWV�REWHQXV�SDU�O�DQDO\VH�51$�VHT
HW�GrWHUPLQHU�VL�XQ�PDUTXHXU�GLDJQRVWLF�GH�OD�PDODGLH�SHXW�sWUH�LGHQWL�r��(Q�SDUDOOqOH��GHV�rWXGHV�VXU�PRGqOH�DQLPDO�RQW�rWr�PHQrHV�HQ�LQMHFWDQW�OH
WUDQVFULW�KXPDLQ�PXWr�GH�)$0���%�GDQV�GHV�HPEU\RQV�GH�SRLVVRQ�]qEUH�HW�FKH]�GHV�VRXULV�5DJ�����,O�UE�����0DOJUr�O�DEVHQFH�G�RUWKRORJXH�GDQV�FHV
GHX[�HVSqFHV� �QRXV�DYRQV�REVHUYr�XQH�UrGXFWLRQ�GX�FDOLEUH �GH�OD ��EUH�PXVFXODLUH �FKH]�OH �SRLVVRQ�]qEUH�HW �GHV �VLJQHV�PDMHXUV �GH�UrJrQrUDWLRQ
PXVFXODLUH�m���PRLV�HW���PRLV�SRVW�LQMHFWLRQ�GDQV�OH�WLELDO�DQWrULHXU�FKH]�OD�VRXULV�

)LQDOHPHQW��FHV�GRQQrHV�QRXV�FRQIRUWHQW�YHUV�XQ�UzOH�HVVHQWLHO�GH�)$0���%�DX�FRXUV�GX�F\FOH�FHOOXODLUH�HW�G�XQ�JDLQ�GH�IRQFWLRQ�GDQV�OH�V\QGURPH
32,.703��'HV�SLVWHV�WKrUDSHXWLTXHV�VRQW�HQYLVDJrHV�QRWDPPHQW�O�DVVRFLDWLRQ�DVSLULQH�PHWIRUPLQH�TXL�SRXUUDLW�UrGXLUH�O�H[SUHVVLRQ�GH�)$0���%�HW
DPrOLRUHU�OH�SKrQRW\SH�GHV�SDWLHQWV�
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(1=2�&2+(1

&6�����&RPSRXQG�KHWHUR]\JRXV�PXWDWLRQV�LQ�WKH�/2;/��JHQH��D�QRYHO�FDXVH�RI�FRQWUDFWXUDO�P\RSDWK\

$XWHXUV��

(Q]R�&RKHQ������,VDEHOOH�1HOVRQ������&RULQH�*DUWLRX[������0DXG�%HXYLQ������=DLQHE�0H]GDUL������)DQQ\�5RWK������5DEDK�%HQ�<DRX���������6XVDQD
4XLMDQR�5R\���������7DQ\D�6WRMNRYLF���������5REHUW�<YHV�&DUOLHU������9DOrULH�$OODPDQG������*LVqOH�%RQQH����

���6RUERQQH�8QLYHUVLWr��,QVHUP�8056�����&HQWUH�GH�5HFKHUFKH�HQ�0\RORJLH��,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH
���$3+3��&HQWUH�GH�UrIrUHQFH�GH�SDWKRORJLH�QHXURPXVFXODLUH��),/1(086��,QVWLWXW�GH�0\RORJLH��'rSDUWHPHQW�GH�1HXURORJLH��*URXSH�+RVSLWDOLHU�3LWLr�
6DOSsWULqUH��3DULV��)UDQFH
���$3+3��&HQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��6HUYLFH�GH�1HXURORJLH��5rDQLPDWLRQ�HW�5rrGXFDWLRQ
3rGLDWULTXHV��+zSLWDO�5D\PRQG�3RLQFDUr��*DUFKHV��)UDQFH
���,QVHUP�805�������8QLYHUVLWr�9HUVDLOOHV�6DLQW�4XHQWLQ�HQ�<YHOLQHV��0RQWLJQ\�OH�%UHWRQQHX[��)UDQFH
���$3+3��&HQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��6HUYLFH�GH�1HXURORJLH��5rDQLPDWLRQ�HW�5rrGXFDWLRQ
3rGLDWULTXHV��&HQWUH�GH�5HFKHUFKH�HQ�0\RORJLH��,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH
���$3+3��0HGLFDO�,PDJLQJ�'HSDUWPHQW��5D\PRQG�3RLQFDUr�WHDFKLQJ�+RVSLWDO���*DUFKHV��*+8�8QLYHUVLWr�3DULV�6DFOD\��8�����8964��3DULV�6DFOD\�
)UDQFH

0RWV�FOHIV���H[WUDFHOOXODU�PDWUL[��FRQWUDFWXUDO�P\RSDWK\��FROODJHQ��O\V\O�R[LGDVH��FHOOXODU�PRGHOV

5jVXPj��

-RLQW�FRQWUDFWXUHV�DUH�UHFXUUHQW�DQG�VRPHWLPHV�SURPLQHQW�IHDWXUHV�LQ�QHXURPXVFXODU�GLVRUGHU��PRVW�QRWDEO\�LQ�H[WUDFHOOXODU�PDWUL[��(&0��UHODWHG
P\RSDWKLHV��VXFK�DV�&2/��UHODWHG�PXVFOH�GLVRUGHUV��+HUH��ZH�UHSRUW�D�SDWLHQW�ZLWK�DQ�DW\SLFDO�FOLQLFDO�SUHVHQWDWLRQ�RI�FRQJHQLWDO�DUWKURJU\SRVLV�
DVVRFLDWHG�ZLWK�GLVWDO�K\SHUOD[LW\��SUR[LPDO�PXVFOH�GH�FLW��ODFN�RI�IDFLDO�H[SUHVVLRQ��G\VSKRQLD��G\VSKDJLD��RFXOR�PRWRU�DQRPDOLHV��GRUVDO�N\SKRVLV�
ORUGRVLV�DQG�SUHVHUYHG�UHVSLUDWRU\�IXQFWLRQ��,PPXQRVWDLQLQJ�RI�VNLQ�GHULYHG��EUREODVWV�GHPRQVWUDWHG�D�VXEWOH�LPSDLUPHQW�RI�&2/9,�VHFUHWLRQ��ZLWK
QR �PXWDWLRQ �LQ �WKH �&2/�$��� �JHQHV �LGHQWL�HG� �$FFRUGLQJO\� �ZKROH �ERG\ �05, �ZDV �SHUIRUPHG �DW ���� ��� �DQG ��� �\HDUV �RI �DJH �DQG �UHPDLQHG �TXLWH
QRUPDO�ZLWKRXW�DQ\�&2/��5'�FRPSDWLEOH�SDWWHUQ��8VLQJ�ZKROH�H[RPH�VHTXHQFLQJ�DQDO\VLV��ZH�UXOHG�RXW�WKH�LPSOLFDWLRQ�RI�DQ\�NQRZQ�P\RSDWK\�
DVVRFLDWHG �JHQH� �,QWHUHVWLQJO\� �ZH �LGHQWL�HG �FRPSRXQG �KHWHUR]\JRXV �PLVVHQVH �YDULDQWV ��F����� �& �! �7� �S�$UJ���&\V �DQG �F����� �& �! �7�
S�$UJ���&\V� �LQ �WKH �/2;/� �JHQH �HQFRGLQJ �O\V\O �R[LGDVH�OLNH ���

/2;/��LV�D�PHPEHU�RI�WKH�/2;�SURWHLQ�IDPLO\��ZKLFK�DUH�VHFUHWHG�FRSSHU�GHSHQGHQW�DPLQH�R[LGDVHV�WKDW�FDWDO\VH�FROODJHQ�DQG�HODVWLQ�FURVV�OLQNLQJ�
7RJHWKHU�ZLWK�FROODJHQV��/2;V�SURWHLQV�SDUWLFLSDWH�LQ�(&0�V\QWKHVLV�DQG�PDLQWHQDQFH�LQ�D�WLVVXH�VSHFL�F�PDQQHU��%RWK�UDUH�YDULDQWV�LGHQWL�HG�DOWHU
UHVLGXHV�RI�WKH�KLJKO\�FRQVHUYHG�/2;�FDWDO\WLF�GRPDLQ�DQG�DUH�SUHGLFWHG�DV�GHOHWHULRXV��$GGLWLRQDOO\��WUDQVLHQW�H[SUHVVLRQ�RI�HDFK�YDULDQW�LQ�FHOO
OLQHV �DQG �KXPDQ �SULPDU\ ��EUREODVWV� �LPSHGHG �/2;/� �VHFUHWLRQ �LQWR �WKH �PHGLXP� �)XUWKHUPRUH� �RXU �GDWD �VXJJHVW �WKDW �YDULDQW�GHULYHG �SURWHLQ
DFFXPXODWLRQ�LQ�WKH�F\WRSODVP�FRXOG�WULJJHU�WKH�XQIROGHG�SURWHLQ�UHVSRQVH��OLNHO\�WKURXJK�,5(��3(5.�SDWKZD\V��7DNHQ�WRJHWKHU��RXU�UHVXOWV�SURYLGH
UHDVRQDEOH�HYLGHQFH�WRZDUG�WKH�SDWKRJHQLFLW\�RI�WKHVH�YDULDQWV�DV�D�GLUHFW�FDXVH�RI�JHQHWLF�FRQQHFWLYH�WLVVXH�GLVRUGHU�
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3$6&$/�/$)25(7

&6�����8QH�QRXYHOOH�JO\FRJjQRVH�PXVFXODLUH�FDXVjH�SDU�XQH�PXWDWLRQ�GRPLQDQWH�GDQV�OH�JiQH�GH�OD�P\RSKRVSKRU\ODVH��3<*0�

$XWHXUV��

$QGRQL�(FKDQL]�/DJXQD������;DYLqUH�/RUQDJH������(YHOLQD�(GHOZHLVV������3DVFDO�/DIRUHW������-RKQ�9LVVLQJ������-RFHO\Q�/DSRUWH������-RKDQQ�%zKP����

���6HUYLFH�GH�QHXURORJLH��&+8�GH�%LFsWUH�/H�.UHPOLQ�%LFsWUH��)UDQFH��3DULV��)UDQFH
���,QVWLWXW�GH�*rQrWLTXH�HW�GH�%LRORJLH�0ROrFXODLUH�HW�&HOOXODLUH��,*%0&���,QVHUP�8������&156�805������8QLYHUVLWr�GH�6WUDVERXUJ��,OONLUFK��)UDQFH�
6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�1HXURORJLH��FHQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��+zSLWDO�5D\PRQG�3RLQFDUr��*DUFKHV��3DULV�
)UDQFH
���&RSHQKDJHQ�1HXURPXVFXODU�&HQWHU��5LJVKRVSLWDOHW��8QLYHUVLW\�RI�&RSHQKDJHQ��'HQPDUN��&RSHQKDJXH��'DQHPDUN

0RWV�FOHIV���JO\FRJrQRVH��P\RSKRVSKRU\ODVH��P\RSDWKLH

5jVXPj��

*O\FRJHQ�V\QWKHVLV�DQG�EUHDNGRZQ�DUH�UHJXODWHG�E\�D�VXEVHW�RI�HQ]\PHV��DQG�LPSDLUHG�HQ]\PDWLF�UHDFWLRQV�LQ�WKH�F\WRVRO�RU�LQ�WKH�O\VRVRPHV
UHVXOW�LQ�VHYHUH�GLVRUGHUV�UHIHUUHG�WR�DV�JO\FRJHQ�VWRUDJH�GLVHDVHV��*6'���$OO�SUHYLRXVO\�GHVFULEHG�KXPDQ�*6'V�VHJUHJDWH�DV�UHFHVVLYH�RU�;�OLQNHG
WUDLWV� �+HUH �ZH�GHVFULEH �D �*6'�IDPLO\ �ZLWK �WKLUWHHQ�D�HFWHG�PHPEHUV �DQG�D �GRPLQDQW �GLVHDVH�WUDQVPLVVLRQ �RYHU �IRXU �JHQHUDWLRQV� �7KH�D�HFWHG
LQGLYLGXDOV�SUHVHQWHG�ZLWK�DGXOW�RQVHW�SUR[LPDO�PXVFOH�ZHDNQHVV��DQG�WKH�ELRSVLHV�VKRZHG��EHU�VL]H�YDULDELOLW\��YDFXROHV��DQG�HVSHFLDOO\�JO\FRJHQ
DFFXPXODWLRQV� �([RPH�VHTXHQFLQJ�XQFRYHUHG�WKH�KHWHUR]\JRXV�F�����*�!�&��S�$VS���+LV� �PXWDWLRQ�LQ�3<*0� �HQFRGLQJ�P\RSKRVSKRU\ODVH�
5HFHVVLYH�3<*0�PXWDWLRQV�OHDGLQJ�WR�P\RSKRVSKRU\ODVH�GH�FLHQF\�FDXVH�0F$UGOH�GLVHDVH��WKH�PRVW�FRPPRQ�*6'��+RZHYHU��ZHVWHUQ�EORW�UHYHDOHG
FRPSDUDEOH�P\RSKRVSKRU\ODVH�OHYHOV�LQ�PXVFOHV�IURP�RXU�SDWLHQWV�DQG�IURP�FRQWURO��GHPRQVWUDWLQJ�WKDW�WKH�S�$VS���+LV�PXWDWLRQ�GRHV�QRW
LQWHUIHUH �ZLWK �P51$ �RU �SURWHLQ �VWDELOLW\ �DQG �FRQVHTXHQWO\ �LQYROYHV �D �GL�HUHQW �SDWKRPHFKDQLVP �WKDQ �0F$UGOH �GLVHDVH� �0\RSKRVSKRU\ODVH
LPPXQRORFDOL]DWLRQ�RQ�PXVFOH�VHFWLRQV�IURP�RXU�SDWLHQWV�XQFRYHUHG�DJJUHJDWLRQV�RI�P\RSKRVSKRU\ODVH�DQG�VHTXHVWUDWLRQ�RI�GHVPLQ�ZLWKLQ�WKH
P\R�EHUV� �7R �LQYHVWLJDWH �WKH �IXQFWLRQDO �LPSDFW �RI �WKH �S�$VS���+LV �PXWDWLRQ� �ZH �SURGXFHG �UHFRPELQDQW �:7 �DQG �PXWDQW �P\RSKRVSKRU\ODVH�
6HGLPHQWDWLRQ�YHORFLW\�H[SHULPHQWV�GHPRQVWUDWHG�DQ�LQFUHDVHG�SURSHQVLW\�RI�PXWDQW�P\RSKRVSKRU\ODVH�WR�IRUP�KLJKHU�RUGHU�SRO\PHUV��KLJKOLJKWHG
D�GLVSDULW\�LQ�WKH�WHWUDPHULF�IRUPV�RI�:7�DQG�PXWDQW�P\RSKRVSKRU\ODVH��DQG�HQ]\PDWLF�WHVWV�UHYHDOHG�DQ�LPSDLUHG�DFWLYLW\�RI�WKH�S�$VS���+LV
P\RSKRVSKRU\ODVH��2YHUDOO��WKH�GRPLQDQW�3<*0�PXWDWLRQ�LQYROYHV�D�GL�HUHQW�SDWKRPHFKDQLVP�WKDQ�0F$UGOH�GLVHDVH�DQG�GH�QHV�D�QRYHO�FODVV�RI
*6'V�
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)DQQ\�02&+(/

&6�����1RXYHDXWjV�GLDJQRVWLTXHV�HW�WKjUDSHXWLTXHV�GDQV�OH�GjuFLW�HQ�WUDQVSRUWHXU�GX�JOXFRVH�*/87�

$XWHXUV��

&DPLOOH�*LURQ������(ORGLH�+DLQTXH������'RPLWLOOH�*UDV������$XUrOLH�0HQHUHW������0DWKLOGH�/DODXGH������0DULDQD�$WHQFLR������0DQRQ�1L]RX������6DQGULQH
9XLOODXPLHU������0DULH�3LHUUH�/XWRQ������(PPDQXHO�5R]H������)DQQ\�0RFKHO����

���'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�3LWLr�6DOSsWULqUH��$3�+3��3DULV��)UDQFH
���'rSDUWHPHQW�GHV�0DODGLHV�GX�6\VWqPH�1HUYHX[��*URXSH�+RVSLWDOLHU�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURSrGLDWULH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
���'rSDUWHPHQW�GHV�0DODGLHV�GX�6\VWqPH�1HUYHX[��+zSLWDO�3LWLr�6DOSsWULqUH��$3�+3��3DULV��)UDQFH
���,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�rSLQLqUH��+zSLWDO�3LWLr�6DOSsWULqUH��$3�+3��3DULV��)UDQFH
���0HWDIRUD�%LRV\VWHPV��0HWDIRUD�%LRV\VWHPV��(YU\��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�*rQrWLTXH��+zSLWDO�%LFKDW�&ODXGH�%HUQDUG��3DULV��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��*URXSH�+RVSLWDOLHU�3LWLr�6DOSsWULqUH��3DULV��)UDQFH

0RWV�FOHIV���*OXW���rSLOHSVLH��ELRPDUTXHXU��WKrUDSLH

5jVXPj��

/H�Gr�FLW�HQ�WUDQVSRUWHXU�GX�JOXFRVH�*/87���*/87��'6��HVW�UHVSRQVDEOH�G�XQH�FDUHQFH�rQHUJrWLTXH�FrUrEUDOH�GXH�m�XQH�DOWrUDWLRQ�GX�WUDQVSRUW�GX
JOXFRVH�GDQV�OH�FHUYHDX��*/87��'6�VH�PDQLIHVWH�SDU�XQ�ODUJH�VSHFWUH�GH�V\PSWzPHV�QHXURORJLTXHV�GRQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH��XQH�rSLOHSVLH
HW�GHV�WURXEOHV�PRWHXUV�SHUPDQHQWV�HW�RX�SDUR[\VWLTXHV��/H�GLDJQRVWLF�UHSRVH�VXU�XQH�SRQFWLRQ�ORPEDLUH��K\SRJO\FRUUDFKLH��HW�OD�SUrVHQFH�G�XQ
YDULDQW��VRXYHQW�IDX[�VHQV�GH�QRYR��GX�JqQH�6/&�$���/H�GLDJQRVWLF�HVW�G�DXWDQW�LPSRUWDQW�TXH�*/87��'6�HVW�WUDLWDEOH��&ODVVLTXHPHQW��OH�UrJLPH
FrWRJqQH�SHUPHW�XQ�ERQ�FRQWUzOH�GHV�FULVHV�G�rSLOHSVLH�HW�GDQV�XQH�PRLQGUH�PHVXUH�GHV�PRXYHPHQWV�DQRUPDX[�

'X�IDLW�GH�QRPEUHXVHV�IRUPHV�DW\SLTXHV�GH�OD�PDODGLH��rSLOHSVLH�RX�Gr�FLHQFH�RX�PRXYHPHQW�DQRUPDO�LVROr���GX�FDUDFWqUH�LQYDVLI�GH�OD�SRQFWLRQ
ORPEDLUH��HW�GH�O�LQWHUSUrWDWLRQ�SDUIRLV�GL�FLOH�GHV�YDULDQWV�6/&�$���QRXV�DYRQV�GrYHORSSr�XQ�WHVW�VDQJXLQ��0HWD*OXW��QRQ�LQYDVLI��VLPSOH�HW�UDSLGH�
SHUPHWWDQW�GH�GrWHFWHU�OD�TXDQWLWr�GH�SURWrLQH�*OXW��m�OD�VXUIDFH�GHV�rU\WKURF\WHV��'DQV�XQH�SUHPLqUH�rWXGH�FKH]����SDWLHQWV�*/87��'6��QRXV
DYRQV�PRQWUr�TXH����SDWLHQWV�������rWDLHQW�GrWHFWrV�SDU�OH�WHVW�0HWD*OXW��*UDV�HW�DO��$QQ�1HXURO��������1RXV�SUrVHQWRQV�LFL�OHV�UrVXOWDWV�GH�OD
SHUIRUPDQFH�GX�WHVW�0HWD*OXW�GDQV�XQH�QRXYHOOH�FRKRUWH�GH����SDWLHQWV�*/87��'6������SDWLHQWV���������VRQW�GrWHFWrV��GRQW���SDWLHQWV�DYHF�XQH
DQDO\VH�JrQrWLTXH�QRQ�FRQWULEXWLYH�

&RPSWH�WHQX�GHV�GL�FXOWrV�G�REVHUYDQFH�GX�UrJLPH�FrWRJqQH�DX�ORQJ�FRXUV��HQ�SDUWLFXOLHU�FKH]�OHV�DGROHVFHQWV�HW�OHV�DGXOWHV��QRXV�DYRQV�WHVWr
O�H�FDFLWr �G�XQH �LQWHUYHQWLRQ �WKrUDSHXWLTXH �SDU �OD �WULKHSWDQRwQH� �,O �V�DJLW �G�XQ �WULJO\FrULGH �m �FKDLQH �PR\HQQH �PDLV �QRPEUH �LPSDLU �GH �FDUERQHV�
DSSRUWDQW�m�OD�IRLV�GH�O�DFHW\O�&R$�PDLV�rJDOHPHQW�GX�SURSLRQ\O�&R$�DX�F\FOH�GH�.UHEV��'DQV�XQH�SUHPLqUH�rWXGH�FKH]�GHV�SDWLHQWV�*/87��'6
SUrVHQWDQW�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV�DSUqV�rFKHF�RX�UHIXV�GX�UrJLPH�FrWRJqQH��QRXV�DYRQV�REVHUYr�XQH�GLPLQXWLRQ�GH�����GHV
rSLVRGHV�SDUR[\VWLTXHV�DSUqV���PRLV�GH�WUDLWHPHQW�SDU�WULKHSWDQRwQH��0RFKHO�HW�DO��-�1HXURO�1HXURVXUJ�3V\FKLDWU\��������1RXV�SUrVHQWRQV�LFL
O�rYROXWLRQ�m�ORQJ�WHUPH�GH�FHV�SDWLHQWV�WUDLWrV�GHSXLV�SOXV�GH�WURLV�DQV�SDU�WULKHSWDQRwQH�DYHF�XQH�UrSRQVH�WKrUDSHXWLTXH�GH�����VXU�OHV�rSLVRGHV
SDUR[\VWLTXHV��1RXV�SUrVHQWRQV�rJDOHPHQW�XQH�VrULH�GH���SDWLHQWV�*/87��'6��WUDLWrV�SDU�UrJLPH�FrWRJqQH�PDLV�SUrVHQWDQW�GHV�PDQLIHVWDWLRQV
SDUR[\VWLTXHV�UrVLGXHOOHV��FKH]�TXL�OH�UrJLPH�FrWRJqQH�D�rWr�SURJUHVVLYHPHQW�DUUsWr�HW�UHPSODFr�SDU�OH�WULKHSWDQRwQH��&KH]���SDWLHQWV��OD�WUDQVLWLRQ
D�rWr�SRVVLEOH�HW�D�SHUPLV�XQ�PHLOOHXU�FRQWUzOH�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV��

(Q�FRQFOXVLRQ��QRXV�SURSRVRQV�GH�UrDOLVHU�XQ�WHVW�0HWD*OXW�FKH]�WRXW�SDWLHQW�SUrVHQWDQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH��XQH�rSLOHSVLH��XQ�V\QGURPH
FrUrEHOOHX[��XQH�G\VWRQLH�HW�RX�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV��/D�WULKHSWDQRwQH�HVW�SDU�DLOOHXUV�XQH�DOWHUQDWLYH�WKrUDSHXWLTXH�DX
UrJLPH�FrWRJqQH�FKH]�OHV�SDWLHQWV�*/87��'6�

3LiFH�MRLQWH���$EVWUDFW�$VVLVHV�*rQrWLTXH�7RXUV�GRF[
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*HUDOGLQH�3(5.,16

&6�����,QWjUkW�WKjUDQRVWLTXH�GH�OD�UjDOLVDWLRQ�GqXQ�H[RPH�HW�GX�VjTXHQhDJH�GH�Oq$51P�f�YLVjH�SRXU�OHV�SDWLHQWV�SRUWHXUV�GH
WXPHXUV�VROLGHV���H[SjULHQFH�GH�OD�5&3�PROjFXODLUH�GH�Oq$3+3

$XWHXUV��

*HUDOGLQH�3(5.,16������*LPHQH]�5RTXHSOR�$QQH�3DXOH������+rOqQH�%ORQV������.DUHQ�/HUR\������9LQFHQW�)DOOHW������9DOHULH�*RXQDQW������)DEUH�(OL]DEHWK
�����-XOLHQ�7DLHE������1DGLD�<RXQDQ������0HKGL�7RXDW������0DUF�6DQVRQ������-HURPH�$OH[DQGUH������3DVFDOLQH�%RXGRX�5RXTXHWWH������*XLOODXPH�$VVLr
������-DFTXHV�0HGLRQL�������0DUWLQH�$QWRLQH�������/DXUH�*LEDXOW�������$XGUH\�0DQVXHW�/XSR�������1HOO\�%XUQLFKRQ�������)ORUHQFH�&RXOHW�������3DWULFN
%HQXVLJOLR�������5RJHU�/DFDYH�������6LPRQ�*DULQHW�������'HOSKLQH�/H�&RUUH�������%LURW�$QQH�0DULH������/DKORX�/DIRUHW�.KDGLMD�������-DFTXHV�&DGUDQHO
�����3LHUUH�/DXUHQW�3XLJ�����

���2QFRJrQrWLTXH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���3KDUPDFRJrQrWLTXH�HW�2QFRORJLH�0ROrFXODLUH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���%LRORJLH�PROrFXODLUH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
���SQHXPRORJLH��+RSLWDO�7HQRQ��3DULV��)UDQFH
���2QFRORJLH�WKRUDFLTXH��+RSLWDO�%LFKDW��3DULV��)UDQFH
���2QFRORJLH�WKRUDFLTXH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���2QFRORJLH�GLJHVWLYH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���1HXURORJLH��+RSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
���2QFRORJLH�PrGLFDOH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
����(QGRFULQRORJLH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
����2QFRORJLH�PrGLFDOH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����$QDWRPR�SDWKRORJLH��+RSLWDO�7HQRQ��3DULV��)UDQFH
����$QDWRPR�SDWKRORJLH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����$QDWRPR�SDWKRORJLH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
����JrQrWLTXH�ELRORJLTXH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����RQWRJrQrWLTXH�PROrFXODLUH��+RSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
����2QFRJrQrWLTXH��+RSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
����%LRORJLH�PROrFXODLUH��+RSLWDO�7HQRQ��3DULV��)UDQFH
����%LRORJLH�PROrFXODLUH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����,16(50�������8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����3V\FKRORJLH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH

0RWV�FOHIV���5&3�PROrFXODLUH��WKrUDQRVWLTXH��H[RPH��VrTXHQpDJH�GH�O
$51P

5jVXPj��

'HSXLV�������OHV�GRVVLHUV�GHV�SDWLHQWV�DWWHLQWV�GH�WXPHXUV�VROLGHV�HQ�rFKHF�WKrUDSHXWLTXH�VRQW�SUrVHQWrV�m�OD�5&3�PROrFXODLUH�GH�O�$3+3��FRPLWr
PXOWLGLVFLSOLQDLUH�PXOWL�VLWH��D�Q�GH�GLVFXWHU�O�LQGLFDWLRQ�G�XQH�DQDO\VH�PROrFXODLUH�rWHQGXH��VrTXHQpDJH�GH�O�H[RPH�HW�GH�O�$51P���51$VHT��m�YLVrH
WKrUDQRVWLTXH� �/HV �DQDO\VHV �VRQW ��QDQFrHV �SDU �GHX[ �SURJUDPPHV�GX �&DQFrURSzOH �,OH�GH�)UDQFH� �GRQW �OH �SURJUDPPH�(;25$5(�SRXU �OHV �WXPHXUV
UDUHV��/RUVTXH�O�LQGLFDWLRQ�HVW�SRVrH��OHV�SDWLHQWV�VRQW�UDSLGHPHQW�YXV�HQ�FRQVXOWDWLRQ�G�RQFRJrQrWLTXH�SRXU�XQH�LQIRUPDWLRQ��SRUWDQW�QRWDPPHQW
VXU�OHV�GRQQrHV�LQFLGHQWHV��/�DQDO\VH�GH�O�$'1�FRQVWLWXWLRQQHO�D�rWr�UrDOLVrH�m�SDUWLU�G�XQ�SUrOqYHPHQW�VDQJXLQ��GH�O�$'1�WXPRUDO�m�SDUWLU�GH
WXPHXUV�FRQJHOrHV�RX�LQFOXVHV�HQ�SDUD�QH��GH�O�$51P�WXPRUDO�m�SDUWLU�GH�WXPHXUV�FRQJHOrHV�

8Q�WRWDO�GH�����GRVVLHUV�D�rWr�GLVFXWr�HQWUH�VHSWHPEUH������HW�VHSWHPEUH�������&HQW�YLQJW�FLQT�GRVVLHUV�RQW�rWr�UHWHQXV��/�DQDO\VH�PROrFXODLUH�D
rWr�UrDOLVrH�FKH]�����G�HQWUH�HX[��/HV�UDLVRQV�GH�O�DEVHQFH�G�DQDO\VH�rWDLHQW�XQH�TXDOLWr�LQVX�VDQWH�GX�PDWrULHO�WXPRUDO����FDV��HW�XQH�GrJUDGDWLRQ
FOLQLTXH�UDSLGH����FDV���4XDWUH�UrVXOWDWV�VRQW�HQ�DWWHQWH�����WXPHXUV�SXOPRQDLUHV�����WXPHXUV�FROLTXHV�����WXPHXUV�FrUrEUDOHV�����VDUFRPHV�HW���
DXWUHV�WXPHXUV�UDUHV�RQW�rWr�DQDO\VrHV������WXPHXUV�FRQJHOrHV�RQW�rWr�DQDO\VrHV�SDU�H[RPH�HW�51$VHT�����WXPHXUV�LQFOXVHV�HQ�SDUD�QH�RQW�rWr
DQDO\VrHV�SDU�H[RPH�VHXO��/H�GrODL�PrGLDQ�GH�UHQGX�GHV�UrVXOWDWV�HVW�GH����MRXUV��DSUqV�UrFHSWLRQ�GHV�DFLGHV�QXFOrLTXHV�VXU�OD�SODWHIRUPH�GH
VrTXHQpDJH�

'HV �DOWrUDWLRQV �FLEODEOHV �RQW �rWr �LGHQWL�rHV �GDQV ��� �WXPHXUV� �/HV �YRLHV �GH �VLJQDOLVDWLRQ �LPSOLTXrHV �rWDLHQW �OHV �YRLHV �+(5�5$6�0$3. �RX
37(1�3,�.�$.7�67.�� �OH �UHPRGHODJH �GH �OD �FKURPDWLQH �$5,'�$�$5,'��(=+�� �OD �UrSDUDWLRQ �GH �O�$'1 �$75�$75;�$70�%5&$��%5&$�� �4XDWUH
UrDUUDQJHPHQWV�FKURPRVRPLTXHV��JqQHV�GH�IXVLRQ��FLEODEOHV�LPSOLTXDQW�5(7��526���5$)��RX�15*��RQW�rWr�LGHQWL�rV��$X�WRWDO�����SDWLHQWV�RQW�SX
ErQr�FLHU�G�XQH�WKrUDSLH�FLEOrH�GRQW���GDQV�OH�FDGUH�G�XQ�HVVDL�WKrUDSHXWLTXH��'HX[�GLDJQRVWLFV��PrODQRPH��VDUFRPH�G�(ZLQJ��RQW�rWr�SUrFLVrV�SDU
OH�UrVXOWDW�PROrFXODLUH��8QH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�D�rWr�LGHQWL�rH�FKH]����SDWLHQWV�

/H�ELODQ�GH�FHWWH�5&3�PROrFXODLUH�PRQWUH�OD�IDLVDELOLWr�GH�FHWWH�DSSURFKH�HQ�GLDJQRVWLF�HW�VRQ�LQWrUsW�GDQV�GHV�FDV�VrOHFWLRQQrV�SRXU�O�LGHQWL�FDWLRQ
GH�QRXYHOOHV�RSWLRQV�WKrUDSHXWLTXHV�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH
HW�JdQdWLTXH�WXPRUDOH

/DXUHQW�&$67(5$

&6�����(WXGH�GHV�JiQHV�GH�UjSDUDWLRQ�GH�Oq$'1�SDU�UHFRPELQDLVRQ�KRPRORJXH�GDQV�OH�FDQFHU�GH�OD�SURVWDWH�f�GHV�uQV
GqRULHQWDWLRQ�WKjUDSHXWLTXH���UHWRXU�GqH[SjULHQFH�VXU�����3DWLHQWV

$XWHXUV��

(WLHQQH�0XOOHU������1LFRODV�*RDUGRQ������$QJrOLQD�/HJURV������5RELQ�)RXLOOHW������$XGH�/DP\������-XOLHQ�/HYLOO\������$XURUH�7UDQFKDQW������)ORULDQ�'RPLQ
�����,PHQH�&KHQWOL������(ORGLH�&RTXDQ������7KLEDXW�/DYROr������$OH[DQGUH�$WNLQVRQ������$JDWKH�5LFRX������6RSKLH�.ULHJHU������/DXUHQW�&DVWrUD�����
'RPLQLTXH�9DXU����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��&/&&
&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��&/&&�&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH�GX�FDQFHU��GrSDUWHPHQW�GH�3DWKRORJLH��&+8��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��&HQWUH�)UDQFRLV�%DFOHVVH��&DHQ��)UDQFH
���6HUYLFH�GH�UHFKHUFKH�&OLQLTXH��&HQWUH�)UDQFRLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��&/&&
&HQWUH�)UDQpRLV�%DFOHVVH��8QLYHUVLWr�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH

0RWV�FOHIV���WXPHXUV��SURVWDWH��UHFRPELQDLVRQ�KRPRORJXH��%5&$QHVV��HVVDLV�FOLQLTXH��3$53L

5jVXPj��

/H�FDQFHU�GH�OD�SURVWDWH�DSSDUDvW�FRPPH�OH�FDQFHU�OH�SOXV�IUrTXHQW�FKH]�O�KRPPH��UHSUrVHQWDQW�SOXV�GH�����GHV�FDV�GH�FDQFHU��0DOJUr�XQH�EDLVVH
JOREDOH�GH�VRQ�LQFLGHQFH�HW�GH�OD�PRUWDOLWr��VRQ�rYROXWLRQ�PrWDVWDWLTXH�HW�UrVLVWDQWH�m�OD�FDVWUDWLRQ��P&53&���PHWDVWDWLF�FDVWUDWLRQ�UHVLVWDQW
SURVWDWH�FDQFHU��HVW�DVVRFLrH�m�XQ�WDX[�GH�VXUYLH�m���DQV�GH�O�RUGUH�GH������/D�FDUDFWrULVDWLRQ�PROrFXODLUH�GHV�P&53&�D�SX�PRQWUHU�TXH�MXVTX�m
����GH�FHV�FDQFHUV�SUrVHQWHQW �GHV�YDULDQWV �SDWKRJqQHV�GDQV�OHV �JqQHV�GH�UrSDUDWLRQ�m�O�$'1� �GRQW �FHX[�SDUWLFLSDQW �m�OD �UHFRPELQDLVRQ
KRPRORJXH��SULQFLSDOHPHQW�UHSUrVHQWrV�SDU�OHV�JqQHV�%5&$��HW�%5&$���&HV�YDULDQWV�FRQIqUHQW�XQH�VHQVLELOLWr�m�XQH�FODVVH�UrFHQWH�GH�WKrUDSLHV
FLEOrHV�TXH�VRQW�OHV�LQKLELWHXUV�GH�3$53��&HV�PROrFXOHV��DXMRXUG�KXL�G�XWLOLVDWLRQ�FRXUDQWH�GDQV�OH�WUDLWHPHQW�GH�PDLQWLHQ�GHV�FDQFHUV�GH�O�RYDLUH�
VHPEOHQW �DXVVL �H�FDFHV �GDQV �OHV �P&53& �c �%5&$�Gr�FLHQWV �h� �'HV �rWXGHV �UrFHQWHV �WHOOH �TXH �O�HVVDL �352)RXQG �GDQV �OH �P&53& �VXJJqUHQW �TXH
O�LQDFWLYDWLRQ�G�DXWUHV�JqQHV�SDUWLFLSDQW�m�OD�UHFRPELQDLVRQ�KRPRORJXH�SHXYHQW�DXVVL�FRQIrUHU�XQH�VHQVLELOLWr�DX[�LQKLELWHXUV�GH�3$53�

'DQV�FH�FRQWH[WH��OH�/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU�GX�&HQWUH�)UDQpRLV�%DFOHVVH�D�GrYHORSSr�HQ������XQH�DQDO\VH�GHV�GrIDXWV
GH�UrSDUDWLRQ�m�O�$'1�SDU�VrTXHQpDJH�m�KDXW�GrELW��VXU�XQ�SDQHO�GH����JqQHV�SDUWLFLSDQW�PDMRULWDLUHPHQW�m�OD�UHFRPELQDLVRQ�KRPRORJXH��$�FH�MRXU�
����SDWLHQWV�DWWHLQWV�G�XQ�P&53&�RQW�ErQr�FLr�GH�FHWWH�DQDO\VH�D�Q�GH�SHUPHWWUH�OHXU�LQFOXVLRQ�GDQV�GHV�HVVDLV�FOLQLTXHV��3RXU�����GHV�SDWLHQWV
DQDO\VrV��XQ�YDULDQW�SDWKRJqQH�D�SX�sWUH�LGHQWL�r�����GHV�SDWLHQWV�SRVVrGDLHQW�XQ�YDULDQW�GHV�JqQHV�%5&$��HW�%5&$���PDLV�DXVVL������VXU�$70�
�����VXU�&'.���RX�HQFRUH������VXU�&+(.��RX�3$/%���'�DXWUHV�YRLHV�GH�VLJQDOLVDWLRQ�DYHF�XQ�LQWrUsW�WKrUDSHXWLTXH�SRWHQWLHO�RQW�DXVVL�rWr
H[SORUrHV��$LQVL��GHV�YDULDQWV�SDWKRJqQHV�GH�37(1�RQW�SX�sWUH�LGHQWL�rV�FKH]�����GHV�SDWLHQWV��HW�FKH]������FRQFHUQDQW�3,.�&$��(Q�Q������GHV
DQDO\VHV�VH�VRQW�UrYrOrHV�QRQ�LQWHUSUrWDEOHV��PDMRULWDLUHPHQW�HQ�UDLVRQ�G�XQH�TXDQWLWr�G�$'1�WURS�IDLEOH�SRXU�SRXYRLU�UrDOLVHU�XQH�DQDO\VH�GH
TXDOLWr��(Q�FRQVLGrUDQW�WRXV�OHV�JqQHV�GH�QRWUH�SDQHO�LPSOLTXrV�GDQV�OD�UHFRPELQDLVRQ�KRPRORJXH��OD�SURSRUWLRQ�GH�SDWLHQWV�SRVVrGDQW�XQ�YDULDQW
SDWKRJqQH�DWWHLQW������SRXYDQW�SHUPHWWUH�XQH�RULHQWDWLRQ�WKrUDSHXWLTXH�YHUV�OHV�LQKLELWHXUV�GH�3$53��'�DXWUH�SDUW������GHV�SDWLHQWV�SRVVrGDLHQW
XQ�YDULDQW�SDWKRJqQH�VXU�OHV�JqQHV�GH�OD�YRLH�3,�.�$.7�P725��RXYUDQW�DXVVL�O�DFFqV�SRWHQWLHO�m�GHV�WKrUDSLHV�FLEOrHV�DXWUHV�

/�rODUJLVVHPHQW�GH�O�H[SORUDWLRQ�GHV�FLEOHV�PROrFXODLUHV�DFWLRQQDEOHV�GDQV�OH�P&53&�SRXUUDLW�DLQVL��HQ�FRQFRUGDQFH�DYHF�OHV�UrVXOWDWV�GHV�HVVDLV
FOLQLTXHV�UrFHQWV��SHUPHWWUH�m�XQH�SURSRUWLRQ�LPSRUWDQWH�GHV�SDWLHQWV�GH�ErQr�FLHU�GH�SRVVLELOLWrV�WKrUDSHXWLTXHV�OHV�SOXV�DGDSWrHV�

3LiFH�MRLQWH���$EVWUDFWB$VVLVHV����B%5&$QHVVB9��GRF[
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$XUdOLHQ�025,1,

&6�����3URuO�JjQjWLTXH�GHV�FDUFLQRPHV�UjQDX[�f�FHOOXOHV�FKURPRSKREHV�HW�FDUDFWjULVDWLRQ�LPPXQRKLVWRFKLPLTXH�GH�O
LPSOLFDWLRQ
GH�OD�YRLH�GH�VLJQDOLVDWLRQ�P725�GDQV�OHXU�WXPRULJHQiVH�

$XWHXUV��

$XUrOLHQ�0RULQL���������7RP�'URVVDUW������0DUF�2OLYLHU�7LPVLW���������$UQDXG�0HMHDQ������&RQVWDQFH�7KLEDXOW���������$QQH�3DXOH�*LPHQH]�5RTXHSOR����
����-XGLWK�)DYLHU������9LUJLQLH�9HUNDUUH���������1HOO\�%XUQLFKRQ�������

���/DERUDWRLUH�GH�3DWKRORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���,16(50��(TXLSH�/DEHOOLVrH�SDU�OD�/LJXH�FRQWUH�OH�&DQFHU��3$5&&��8QLYHUVLWr�3DULV��3DULV��)UDQFH
���6HUYLFH�G�8URORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���6HUYLFH�G
8URORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���6HUYLFH�G
2QFRORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH

0RWV�FOHIV���&DUFLQRPHV�UrQDX[�m�FHOOXOHV�FKURPRSKREHV��VrTXHQpDJH�1*6��YDOLGDWLRQ�LPPXQRKLVWRFKLPLTXH��7LVVXH�0LFUR$UUD\��YRLH�P725

5jVXPj��

,QWURGXFWLRQ��

/HV �&DUFLQRPHV �5rQDX[ �m �&HOOXOHV �&KURPRSKREHV ��&K5&&� �VRQW �GHV �WXPHXUV �UDUHV� �UHSUrVHQWDQW �� �m ��� �� �GHV �WXPHXUV �GX �UHLQ� �/HXU �SUR�O
JrQrWLTXH�HVW�SHX�FRQQX�PDLV�O�rWXGH�GX�7&*$�GH������DYDLW�QRWDPPHQW�UHWURXYr�GHV�DOWrUDWLRQV�JrQrWLTXHV�VRPDWLTXHV�DX�VHLQ�GH�JqQHV�FRGDQW
SRXU�GHV�SURWrLQHV�LPSOLTXrHV�GDQV�OD�YRLH�GH�VLJQDOLVDWLRQ�P725��/
REMHFWLI�GH�QRWUH�rWXGH�rWDLW�G�H�HFWXHU�XQH�FDUDFWrULVDWLRQ�JrQrWLTXH�SUrFLVH
G�XQH�FRKRUWH�GH�&K5&&��FRPSOrWrH�SDU�XQ�SKrQRW\SDJH�LPPXQRKLVWRFKLPLTXH��WRXW�HQ�FODUL�DQW�OH�UzOH�GH�OD�YRLH�P725�

0DWjULHO�HW�PjWKRGHV��

$�SDUWLU�G�XQH�FRKRUWH�PRQRFHQWULTXH�UrWURVSHFWLYH�GH�����FDV�&K5&&��RSrUrV�GDQV�OHV�KzSLWDX[�1HFNHU�HW�*HRUJHV�3RPSLGRX��3DULV��HQWUH������HW
������QRXV�DYRQV�VrOHFWLRQQr����FDV�UHSUrVHQWDWLIV�GH�&K5&&�QRQ�PrWDVWDWLTXHV��SRXU�OHVTXHOV�OHXUV�SUR�OV�JrQrWLTXHV�HW�LPPXQRKLVWRFKLPLTXHV
RQW�rWr�rWXGLrV�

1RXV�DYRQV�UrDOLVr�O�rWXGH�JrQrWLTXH�VRPDWLTXH��$'1V�WXPRUDX[�H[WUDLWV�GH�IUDJPHQWV�FRQJHOrV��HW�FRQVWLWXWLRQQHOOH��$'1V�OHXFRF\WDLUHV��SDU
VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ��1RXV�DYRQV�XWLOLVr�XQ�SDQHO�PDLVRQ��6HT&DS�(=�+\SHU&DS��5RFKHd��FLEOr�GH����JqQHV�LQFOXDQW�OHV�JqQHV�GH
SUrGLVSRVLWLRQ�DX[�WXPHXUV�GX�UHLQ�HW�GH�OD�WXPRULJHQqVH�UrQDOH�FRPSUHQDQW�)/&1��37(1��73����76&���76&��HW�0725��8Q�EORF�GH�7LVVXH�0LFUR$UUD\
�70$��D�rWr�FRQVWUXLW��UHJURXSDQW����rFKDQWLOORQV���[rV�HQ�IRUPRO�HW�LQFOXV�HQ�SDUD�QH��GHV����WXPHXUV����SDU�WXPHXU��DYHF�OHXU�WLVVX�UrQDO�VDLQ
FRUUHVSRQGDQW� �1RXV �DYRQV �H�HFWXr �O�rWXGH �LPPXQRKLVWRFKLPLTXH �DYHF �GHV �DQWLFRUSV �FLEODQW �OHV �SURWrLQHV �SRXU �OHVTXHOOHV �GHV �DOWrUDWLRQV
JrQrWLTXHV�DYDLHQW�rWr�LGHQWL�rHV�DLQVL�TXH�$NW��$NW�3��S��6�.��S��6�.�3�HW��(%3��3��SURWrLQHV�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�P725��/H�PDUTXDJH�D
rWr�rYDOXr�m�O�DLGH�G�XQ�+�VFRUH��LQWHQVLWr��GH���m�����PXOWLSOLrH�SDU�OH�SRXUFHQWDJH�GH�FHOOXOHV�PDUTXrHV��

5jVXOWDWV��

6L[�YDULDWLRQV�G
LQWrUsW �RQW �rWr�LGHQWL�rHV�DX�QLYHDX�VRPDWLTXH����VXU �OH �JqQH�73�� �HW �XQH�VXU �0725� �DLQVL �TX
XQH�YDULDWLRQ�FRQVWLWXWLRQQHOOH �GX
JqQH�76&���/�LPPXQRPDUTXDJH�GH�OD�SURWrLQH�73���Q�D�SDV�SHUPLV�GH�GLVFULPLQHU�OHV�WXPHXUV�PXWrHV�GHV�DXWUHV�WXPHXUV��(Q�UHYDQFKH��OHV��
WXPHXUV�SRUWHXVHV�G
XQH�DOWrUDWLRQ�JrQrWLTXH�GDQV�OD�YRLH�P725��SUrVHQWDLHQW�XQ�PDUTXDJH�IRUW�GHV�SURWrLQHV�FLEODQW�FHWWH�YRLH��FRPSDUDWLYHPHQW
DX�WLVVX�UrQDO�VDLQ��HW�DX[����DXWUHV�WXPHXUV��R|�OH�PDUTXDJH�rWDLW�IDLEOH�RX�DEVHQW�

&RQFOXVLRQ��

/HV�PXWDWLRQV�GX�JqQH�73�� �VRQW�OHV�SOXV�IUrTXHPPHQW�LPSOLTXrHV�GDQV�OD�WXPRULJHQqVH�GHV�&K5&&��PDLV�QRQ�SUrGLFWLEOHV�SDU�XQH�rWXGH
LPPXQRKLVWRFKLPLTXH��(Q�UHYDQFKH��LO�H[LVWH�XQH�H[FHOOHQWH�FRUUrODWLRQ�HQWUH�O�H[SUHVVLRQ�LPPXQRKLVWRFKLPLTXH�GHV�SURWrLQHV�$NW��$NW�3��S��6�.�
S��6�.�3�HW��(%3��3��HW�OHV�DOWrUDWLRQV�JrQrWLTXHV�GH�OD�YRLH�P725��8QH�rWXGH�SOXV�ODUJH��SRUWDQW�VXU�O�HQVHPEOH�GH�OD�FRKRUWH�HW�LQFOXDQW�GHV
IRUPHV�PrWDVWDWLTXHV�GH�&K5&&��HVW�HQ�FRXUV��FH�TXL�SRXUUDLW�SHUPHWWUH�GH�PLHX[�rYDOXHU�O�LPSDFW�G�DOWrUDWLRQV�GDQV�OD�YRLH�P725�FRPPH
PDUTXHXUV�SURQRVWLFV�HW�SUrGLFWLIV�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�&K5&&�
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<DQQLFN�/(�%5,6

&6�����(YDOXDWLRQ�PXOWLFHQWULTXH�HQ�c�YUDLH�YLH�d�GH�OqLPSDFW�GX�VjTXHQhDJH�KDXW�GjELW�VXU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV
DWWHLQWV�GqKjPRSDWKLH�PDOLJQH�P\jORmGH�

$XWHXUV��

6RSKLH�9DQW\JKHP������3LHUUH�3HWHUOLQ������6\OYDLQ�7KrSRW������$XGUH\�0rQDUG������9LYLDQH�'XEUXLOOH������&DPLOOH�'HERUG������7KLHUU\�*XLOODXPH�����
6RUD\D�:XLOOHPH������$PDQGLQH�/H�%RXUJHRLV������$OLFH�*DUQLHU������&DWKHULQH�*RGRQ������2OLYLHU�7KHLVHQ������0DULRQ�(YHLOODUG������-DFTXHV�'HODXQD\
�����+HUYr�0DLVRQQHXYH������1DGLQH�0RULQHDX������%UXQR�9LOOHPDJQH������6WrSKDQH�9LJRXURX[������)UDQpRLV�6XELJHU������(OVD�/HVWDQJ������0DULRQ
/RLUDW������$QQH�3DUFHOLHU������3DVFDO�*RGPHU������0rODQLH�0HUFLHU������$GULHQ�7UHERXHW������/HQDLJ�/H�&OHFK�������5RQDQ�/H�&DOORFK�������&rOLQH
%RVVDUG�������$QQH�0RUHDX�������9DOrULH�8JR�������0DWKLOGH�+XQDXOW������3KLOLSSH�0RUHDX������6WHYHQ�/H�*RXLOO������3DWULFH�&KHYDOOLHU������0DULH�&
%rQr�������<DQQLFN�/H�%ULV���������

���+rPDWRORJLH�ELRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��*RXSH�&RQ�XHQW��1DQWHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+'�9HQGrH��/D�5RFKH�6��<RQ��)UDQFH
���+rPDWRORJLH�ELRORJLH��&+'�9HQGrH��/D�5RFKH6��<RQ��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+�6W�1D]DLUH��6W�1D]DLUH��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+�9DQQHV��9DQQHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+�/RULHQW��/RULHQW��)UDQFH
����+rPDWRORJLH�FOLQLTXH��&+�4XLPSHU��4XLPSHU��)UDQFH
����$QDWRPRSDWKRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
����+rPDWRORJLH�ELRORJLH��&+8�$QJHUV��$QJHUV��)UDQFH
����+rPDWRORJLH�%LRORJLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����&5&1$��805������,16(50��1DQWHV��)UDQFH

0RWV�FOHIV���1*6�P\rORG\VSODVLH�V\QGURPH�P\rORSUROLIrUDWLI

5jVXPj��

/H�GrYHORSSHPHQW�GX�VrTXHQpDJH�KDXW�GrELW��QH[W�JHQHUDWLRQ�VHTXHQFLQJ��1*6��D�SHUPLV�G�DPrOLRUHU�OD�FRQQDLVVDQFH�GX�SD\VDJH�JrQRPLTXH�GHV
KrPRSDWKLHV�PDOLJQHV��/HV�QRXYHDX[�ELRPDUTXHXUV�TXH�VRQW�OHV�PXWDWLRQV�VRPDWLTXHV��06��Q�RQW�FHSHQGDQW�SDV�HQFRUH�WURXYr�OHXU�SODFH�GDQV�OD
VWUDWrJLH�GLDJQRVWLTXH�HW�WKrUDQRVWLTXH��&HWWH�rWXGH�REVHUYDWLRQQHOOH�PXOWLFHQWULTXH�D�rYDOXr�O�LPSDFW�GHV�06�GrWHFWrHV�HQ�1*6�VXU�OD�SULVH�HQ
FKDUJH�GHV�KrPRSDWKLHV�P\rORwGHV�FKURQLTXHV��+0&��

7RXV�OHV�SDWLHQWV�D\DQW�ErQr�FLr�G�XQH�rWXGH�PROrFXODLUH��SUHVFULWH�HQ�UrXQLRQ�GH�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH��HQWUH�2FWREUH������HW�0DUV�����
RQW�rWr�LQFOXV��8Q�SDQHO�GH����JqQHV�D�rWr�DSSOLTXr�m�O�DQDO\VH�G�$'1�GH�VDQJ�SrULSKrULTXH�RX�GH�PRHOOH�RVVHXVH�VHORQ�XQH�PrWKRGH�+DORSOH[�DYHF
OD�WHFKQRORJLH�0L6HT�,OOXPLQD�

'DQV�XQ�SUHPLHU�JURXSH��$��1 ����FHWWH�DQDO\VH�YLVDLW�m�OD�UHFKHUFKH�G�XQH�KrPDWRSRwqVH�FORQDOH��+&��SRXU�FRQ�UPHU�RX�LQ�UPHU�XQ�GLDJQRVWLF
G�,&86 ��,GLRSDWKLF �&\WRSHQLD �RI �8QGHWHUPLQHG �6LJQL�FDQFH� �RX �&&86 ��&ORQDO �&\WRSHQLD �RI �8QGHWHUPLQHG �6LJQLgFDQFH� �1 ��� �GH �V\QGURPH
P\rORG\VSODVLTXH��60'��GH�V\QGURPH�PL[WH�0'6�103�1 �����G�DQrPLH�UrIUDFWDLUH��1 ����RX�GH�QrRSODVLH�P\HORSUROLIrUDWLYH��103��1 ����VXU�OD
EDVH�GHV�UHFRPPDQGDWLRQV�206��'DQV�XQ�VHFRQG�JURXSH��%���OH�EXW�rWDLW�GH�PHVXUHU�O�LPSDFW�WKrUDQRVWLTXH�GHV�06�HQ�IRQFWLRQ�GHV�GRQQrHV�GH�OD
OLWWrUDWXUH�

$X�VHLQ�GX�JURXSH�$��1 �����OHV�DQRPDOLHV�SULQFLSDOHV�rWDLHQW�GHV�F\WRSrQLHV��������XQH�WKURPERF\WRVH�������RX�XQH�PRQRF\WRVH��������8Q
FDU\RW\SH�QRUPDO�DYDLW�rWr�UHWURXYr�SRXU�����GHV�SDWLHQWV�HW�rWDLW�QRQ�LQIRUPDWLI�SRXU�����8QH�+&�D�rWr�REVHUYrH�FKH]����SDWLHQWV��FRQ�UPDQW�XQ
GLDJQRVWLF�GH�+0&��$�O�LQYHUVH��O�DEVHQFH�G�+&��1 ����D�SHUPLV�G�H[FOXUH�O�K\SRWKqVH�GLDJQRVWLTXH�LQLWLDOH�GDQV�����GHV�FDV��WDQGLV�TX�DXFXQH
LQIRUPDWLRQ�GrFLVLYH�Q�rWDLW�DSSRUWrH�SRXU����SDWLHQWV�

$X�VHLQ�GX�JURXSH�%��1 �����GHV�06�SURQRVWLTXHV�RQW�rWr�UHWURXYrHV�SRXU�����GHV�SDWLHQWV��GH�PDXYDLV�SURQRVWLF�SRXU����G�HQWUH�HX[��&HV
REVHUYDWLRQV�RQW�HX�XQ�LPSDFW�WKrUDSHXWLTXH�SRXU����SDWLHQWV� �DYHF�XQH�JUH�H�GH�FHOOXOHV�VRXFKHV�KrPDWRSRwrWLTXHV�SRXU����HW�O�LQLWLDWLRQ�G�XQ
WUDLWHPHQW�SDU�DJHQW�GrPrWK\ODQW�SRXU����$�O�LQYHUVH��XQH�GrVHVFDODGH�D�SX�sWUH�SURSRVrH�m���SDWLHQWV�DYHF�GHV�PDUTXHXUV�GH�ERQ�SURQRVWLF�RX
O�DEVHQFH�GH�PDUTXHXUV�GH�PDXYDLV�SURQRVWLF�

$X�WRWDO��O�XWLOLVDWLRQ�GX�1*6��GH�IDpRQ�UDLVRQQrH�DSUqV�GrFLVLRQ�FROOHFWLYH��D�FRQGXLW�GDQV�FHWWH�rWXGH�GH�YLH�UrHOOH�m�O�REWHQWLRQ�G�XQ�GLDJQRVWLF
LQWrJUr �IRUPHO �GDQV ���� �GHV �FDV �SRXU �OH �JURXSH �GH �SDWLHQWV �rWXGLrV �m �YLVrH �GLDJQRVWLTXH� �DYHF ���� �GH �FRQ�UPDWLRQ �HW ���� �G�H[FOXVLRQ �GH
O�K\SRWKqVH�LQLWLDOH��,O�HVW�FULWLTXH�GH�FRQVLGrUHU�FHV�DQDO\VHV�HQ�VrTXHQpDJH�KDXW�GrELW�GDQV�OH�FRQWH[WH�GHV�DXWUHV�H[SORUDWLRQV��'H�SOXV��GDQV�OD
FRKRUWH�m�YLVrH�WKrUDQRVWLTXH��OHV�UrVXOWDWV�GX�1*6�RQW�FRQGXLW�m�XQH�PRGL�FDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GX�SDWLHQW�GDQV�����GHV�FDV��WRXMRXUV�HQ
SUHQDQW�HQ�FRPSWH�O�HQVHPEOH�GHV�GRQQrHV�FOLQLTXHV�HW�ELRORJLTXHV�GH�FKDTXH�SDWLHQW�

3LiFH�MRLQWH���$VVLVHV������GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH
HW�JdQdWLTXH�WXPRUDOH

&KU\VWHOOH�&RODV

&6�����'RQQjHV�FOLQLTXHV�HW�PROjFXODLUHV�LVVXHV�GH�OD�EDVH�GH�GRQQjHV�GX�FRQVRUWLXP�HXURSjHQ�r&DUH�IRU�&005's�f�SURSRV�GH
���SDWLHQWV�&005'��FRQVWLWXWLRQDO�PLVPDWFK�UHSDLU�GHuFLHQF\����GLVFXVVLRQ�GHV�DVSHFWV�GLJHVWLIV�HW�GX�FKHYDXFKHPHQW

SKjQRW\SLTXH�DYHF�OH�V

$XWHXUV��

&KU\VWHOOH�&RODV������+rOqQH�'HOKRPHOOH������0DULQH�/H�0HQWHF������%UXQR�%XHFKHU������-rURPH�9LDOD������(GRXDUG�&RWWHUHDX������'HOSKLQH�%RQQHW�����
7KLHUU\�)UrERXUJ������/DXUHQFH�)DLYUH������6RSKLH�/HMHXQH������1DWDFKD�(QW]�:HUOH������-XOLH�7LQDW�������)UDQpRLVH�'HVVHLJQH�������'RPLQLTXH�/HURX[
������$UQDXOW�9HUVFKXXU�������1LFRODV�-DQLQ�������&KULVWLQH�'HYDOFN�������6KHLOD�8QJHU�������$PDO�%HQPRXVVD�������(GLWD�.DELFNRYD�������0DXUL]LR
*HQXDUGL�������'DQLHO�5XHGD�������<DHO�*ROGEHUJ�������=RKDU�/HYL�������&ODUD�5XL]�3RQWH�������'DQXWD�-DQXV]NLHZLF]�/HZDQGRZVND�������0DUWLQH
0XOrULV�������.DWKDULQD�:LPPHU�������+DQV�9DVHQ�������/DXUHQFH�%UXJLqUHV�����

���'rSDUWHPHQW�GH�*rQrWLTXH��36/�5HVHDUFK�8QLYHUVLW\��,QVWLWXW�&XULH��3$5,6��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��36/�5HVHDUFK�8QLYHUVLW\��,QVWLWXW�&XULH��6DLQW�&ORXG��)UDQFH
���6HUYLFH�GH�*DVWUR�HQWrURORJLH�HW�1XWULWLRQ�3rGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�5REHUW�'HEUr��$3+3��3$5,6��)UDQFH
���2QFRJrQrWLTXH��&+58�7URXVVHDX��7RXUV��)UDQFH
���*DVWURHQWrURORJLH��&+8�3XUSDQ��7RXORXVH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY������&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��5RXHQ��)UDQFH
���*rQrWLTXH�0rGLFDOH��&+8�'LMRQ�%RXUJRJQH���'LMRQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+58�/LOOH��/LOOH��)UDQFH
���2QFRSrGLDWULH��/HV�+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ���6WUDVERXUJ��)UDQFH
����*rQrWLTXH�0rGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����2QFRJrQrWLTXH��&HQWUH�/rRQ�%HUDUG����/\RQ��)UDQFH
����*rQrWLTXH��&+8��*UHQREOH���*UHQREOH��)UDQFH
����2QFRSrGLDWULH��+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
����*rQrWLTXH��&OLQLTXHV�8QLYHUVLWDLUHV�6DLQW�/XF��%UX[HOOHV��%HOJLTXH
����+8'(5)��8/%��%UX[HOOHV��%HOJLTXH
����*rQrWLTXH��&HQWUH�KRVSLWDOLHU�XQLYHUVLWDLUH�YDXGRLV��/DXVDQH��6XLVVH
����*rQrWLTXH��)DFXOWr�GH�0rGHFLQH�HW�GH�3KDUPDFLH��&DVDEODQFD��0DURF
����*rQrWLTXH��8QLYHUVLW\�+RVSLWDO��3UDJXH��5rSXEOLTXH�WFKqTXH
����*rQrWLTXH��3ROLFOLQLFR�8QLYHUVLWDULR�$��*HPHOOL���5RPH��,WDOLH
����*rQrWLTXH��+RVSLWDO����GH�2FWXEUH��0DGULG��(VSDJQH
����5HFDQQDWL�LQVWLWXWH�RI�JHQHWLFV��5DELQ�0HGLFDO�&HQWHU��3HWDK�7LNYD��,VUDtO
����*DVWURHQWHURORJ\�,QVWLWXWH��5DELQ�0HGLFDO�&HQWHU��3HWDK�7LNYD��,VUDtO
����*rQrWLTXH��)XQGDFLRQ�3}EOLFD�*DOHJD�GH�0HGLFLQD�;HQRPLFD��6DQWLDJR�&RPSRVWHOD��(VSDJQH
����'HSDUWPHQW�RI�3HGLDWULF�2QFRORJ\��+HPDWRORJ\�DQG�%RQH�0DUURZ�7UDQVSODQWDWLRQ��3R]QD��8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��3R]QD���3RORJQH
����,16(50�8�����3LHUUH�HW�0DULH�&XULH�8QLYHUVLW\��3$5,6��)UDQFH
����*rQrWLTXH��0HGL]LQLVFKH�8QLYHUVLWoW�,QQVEUXFN��,QQVEUXFN��$XWULFKH
����*DVWURHQWHURORJ\��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWUH��/HLGHQ��3D\V�%DV
����2QFRSrGLDWULH��*XVWDYH�5RXVV\�FDQFHU�FDPSXV��9LOOHMXLI��)UDQFH

0RWV�FOHIV���&005'��&DQFHUV�GLJHVWLIV��$GrQRPHV��EDVH�GH�GRQQrH��&�&005'��6\QGURPH�GH�/\QFK

5jVXPj��

/H�V\QGURPH�&005'��&RQVWLWXWLRQDO�0LVPDWFK�5HSDLU�'H�FLHQF\���G~�m�GHV�PXWDWLRQV�ELDOOrOLTXHV�FRQVWLWXWLRQQHOOHV�GDQV�XQ�GHV���JqQHV�005��HVW
FDUDFWrULVr�SDU�GHV�WXPHXUV�PXOWLSOHV�HW�SUrFRFHV�TXL�LQFOXHQW�GHV�WXPHXUV�GX�VSHFWUH�GX�V\QGURPH�GH�/\QFK��$�SDUWLU�GHV�GRQQrHV�GH�OD�EDVH
HXURSrHQQH�GX�FRQVRUWLXP�&DUH�)RU�&005'��&�&005'��QRXV�UDSSRUWRQV�OD�SUrVHQWDWLRQ�FOLQLTXH�HW�PROrFXODLUH�GH����SDWLHQWV�&005'�DYHF�XQH
GHVFULSWLRQ�SOXV�SDUWLFXOLqUHPHQW�FLEOrH�VXU�OHV�DVSHFWV�GLJHVWLIV�

3DUPL�OHV�����WXPHXUV�GrYHORSSrHV�SDU�FHV�SDWLHQWV��RQ�QRWH����FDQFHUV�GLJHVWLIV��SULQFLSDOHPHQW��PDLV�SDV�H[FOXVLYHPHQW��DX�QLYHDX�FRORUHFWDO�
&HV�FDQFHUV�VRQW�UDSSRUWrV�FKH]����SDWLHQWV�DYHF�XQ�nJH�PrGLDQ�GH������DQV���������&H�W\SH�GH�FDQFHU�rWDLW�OD�SUHPLqUH�PDQLIHVWDWLRQ�GH�OD
PDODGLH�SRXU����SDWLHQWV�HW�OD�FDXVH�GH�GrFqV�SRXU���SDWLHQWV��7RXWHV�OHV�WXPHXUV�GLJHVWLYHV�DQDO\VrHV��VDXI�GHX[��SUrVHQWDLHQW�XQH�LQVWDELOLWr�GHV
PLFURVDWHOOLWHV�HW�WRXWHV��VDXI�XQH��XQH�LPPXQRKLVWRFKLPLH�DQRUPDOH�GDQV�OD�WXPHXU��6HXOHPHQW�OD�PRLWLr�G�HQWUH�HOOHV�SUrVHQWDLHQW�rJDOHPHQW�XQH
SHUWH�HQ�WLVVX�VDLQ��1RXV�GLVSRVRQV�GHV�GRQQrHV�HQGRVFRSLTXHV�SRXU����SDWLHQWV��'HV�DGrQRPHV�FROLTXHV�VRQW�UDSSRUWrV�FKH]�WRXV�VDXI�XQ��OH�SOXV
MHXQH�m�O�nJH�GH���DQV��3OXV�GH�OD�PRLWLr�GH�FHV�SDWLHQWV�DYDLW�GHV�DGrQRPHV�PXOWLSOHV���!�����HW�WRXV�DX�PRLQV�XQ�DGrQRPH�DYDQFr��(Q�Q�FHUWDLQHV
VLWXDWLRQV�FOLQLTXHV�LOOXVWUHQW�XQ�FKHYDXFKHPHQW�SKrQRW\SLTXH�HQWUH�OH�V\QGURPH�&005'�HW�OH�V\QGURPH�GH�/\QFK�TXL �SHXW�FRPSOLTXHU�OH
GLDJQRVWLF�

(Q�FRQFOXVLRQ��OHV�SDWLHQWV�&005'�RQW�XQH�DWWHLQWH�VrYqUH�\�FRPSULV�DX�QLYHDX�GLJHVWLI�DYHF�GH�PXOWLSOHV�DGrQRPHV�HW�GHV�FDQFHUV�SUrFRFHV�m�OD
IRLV�DX�QLYHDX�FROLTXH�PDLV�DXVVL�VXU�OH�UHVWH�GX�WXEH�GLJHVWLI��8Q�GrSLVWDJH�SUrFRFH�HW�LQWHQVLI�GH�FHV�OrVLRQV�HVW�QrFHVVDLUH�FDU�OHXU�UrVHFWLRQ
SHUPHWWUDLW�G�rYLWHU�OHXU�GrJrQrUHVFHQFH��'HV�UHFRPPDQGDWLRQV�GH�VXUYHLOODQFH�RQW�rWr�SXEOLrHV�SDU�OH�FRQVRUWLXP�&�&005'�HQ������HW�VRQW�HQ
FRXUV�G�rYDOXDWLRQ��/H�FRQWLQXXP�FOLQLTXH�HQWUH�V\QGURPH�&005'�HW�V\QGURPH�GH�/\QFK�VXJJqUH�XQ�FRQWLQXXP�PROrFXODLUH�GRQW�OH�PrFDQLVPH�HVW
HQFRUH�HQ�FRXUV�G�H[SORUDWLRQ�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH
HW�JdQdWLTXH�WXPRUDOH

$UQDXG�/$*$5'(

&6�����$SSRUWV�GHV�8QLTXH�0ROHFXODU�,QGH[�SRXU�OD�GjWHFWLRQ�GH�PRVDmTXH�JHUPLQDOH�SDU�1*6���UHWRXU�GqH[SjULHQFH�GDQV�OD
QjRSODVLH�HQGRFULQLHQQH�PXOWLSOH�GH�W\SH���

$XWHXUV��

$UQDXG�/DJDUGH���������$PLUD�0RKDPHG������$QWRLQH�7DEDULQ������&DWKHULQH�5RFKH������%ULJLWWH�'HOHPHU������$QQH�%DUOLHU���������3DXOLQH�5RPDQHW����
��

���00*��$L[�0DUVHLOOH�8QLY��,16(50��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�PROrFXODLUH��KzSLWDO�GH�/D�&RQFHSWLRQ��0DUVHLOOH��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH��'LDErWRORJLH�HW�0DODGLHV�0rWDEROLTXHV��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�'LDEqWH�1XWULWLRQ��+zSLWDO�5REHUW�'HEUr��5HLPV��)UDQFH

0RWV�FOHIV���PRVDwFLVPH��GLJLWDO�1*6��1(0���80,��0(1�

5jVXPj��

/D�QrRSODVLH�HQGRFULQLHQQH�PXOWLSOH��1(0���HVW�XQH�PDODGLH�KrUrGLWDLUH�m�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��GXH�m�GHV�DQRPDOLHV�GX�JqQH
0(1���TXL�VH�FDUDFWrULVH�SDU�O�DVVRFLDWLRQ�GH�SOXVLHXUV�OrVLRQV�GX�V\VWqPH�HQGRFULQHV���K\SHUSDUDWK\URwGLH��+37�����������WXPHXUV�QHXURHQGRFULQHV
GLJHVWLYHV��71('�����������DGrQRPHV�K\SRSK\VDLUHV��+<3������������SDUIRLV�DVVRFLrHV�m�GHV�OrVLRQV�GLWHV�PLQHXUHV���DGrQRPHV�VXUUrQDOLHQV�
WXPHXUV�FDUFLQRwGHV��WK\PRPHV����������/HV�DQDO\VHV�FRQVWLWXWLRQQHOOHV�FODVVLTXHV��VrTXHQpDJH�HW�0/3$��VRQW�SRVLWLYHV�FKH]�SOXV�����GHV�SDWLHQWV
SUrVHQWDQW�XQH�1(0��FOLQLTXHPHQW�ELHQ�DXWKHQWL�rH������4XHOTXHV�FDV�GH�PRVDwFLVPH�RQW�rWr�GrFULWV�SRXU�OH�JqQH�0(1�� �SULQFLSDOHPHQW�PLV�HQ
rYLGHQFH�ORUV�GH�OD�WUDQVPLVVLRQ�GH�OD�PDODGLH�m�OD�GHVFHQGDQFH��������/�XWLOLVDWLRQ�G�XQH�OLEUDLULH�FLEOrH�4,$VHT�7DUJHWHG�'1$�3DQHOV��4LDJHQ�
LQFOXDQW�GHV�80,V��XQLTXH�PROHFXODU�LQGH[����SHUPHW�GH�GHVFHQGUH�OH�VHXLO�GH�GrWHFWLRQ�GHV�PXWDWLRQV�GH�IDLEOH�IUrTXHQFH�DOOrOLTXH��)$��HQ
rOLPLQDQW�OHV�HUUHXUV�GH�VrTXHQpDJH��/HV�80,V�VRQW�FRQVWLWXrV�GH�VrTXHQFHV�XQLTXHV�DOrDWRLUHV������SRVVLELOLWrV��SHUPHWWDQW�G�LGHQWL�HU�OHV�FRSLHV
JrQrUrHV�m�SDUWLU�G�XQ�PsPH�IUDJPHQW�G�$'1�DX�FRXUV�GHV�rWDSHV�GH�3&5��8Q�WUDLWHPHQW�ELR�LQIRUPDWLTXH�VSrFL�TXH�DYHF�OH�ORJLFLHO�&/&�*HQRPLFV
:RUNEHQFK��4LDJHQ��SHUPHW�GH�GLVVRFLHU�OHV�UHDGV�XQLTXHV��RX�VLQJOHWRQ��GHV�GXSOLFDWV�GH�3&5��HQ�rOLPLQDQW�OHV�GLVFRUGDQFHV�DX�VHLQ�GHV�GXSOLFDWV
GH�3&5�

$X�FRXUV�GH�QRWUH�DFWLYLWr�GH�GLDJQRVWLF��QRXV�DYRQV�DLQVL�PLV�HQ�rYLGHQFH����YDULDQWV�SDWKRJqQHV�HQ�PRVDwTXH�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�1(0�
�VrTXHQpDJH�VXU�0LVHT'[��,OOXPLQD���GRQW�O�DQDO\VH�SDU�VrTXHQpDJH�6DQJHU���0/3$�GH�SUHPLqUH�LQWHQWLRQ�rWDLW�QrJDWLYH��/D�SUrVHQFH�GH�OD
YDULDWLRQ�SDWKRJqQH�D�rWr�FRQ�UPrH�SDU�XQH�VHFRQGH�WHFKQLTXH�RX�VXU�XQ�VHFRQG�SUrOqYHPHQW�

3DWLHQW������+37�m����DQV��WXPHXU�FDUFLQRwGH�PrGLDVWLQDOH��m����DQV��+\S�m����DQV

0(1��10B����������F����B���GHO$7��S��,OH���IV��������������������)$ ��������SURIRQGHXU����;�

3DWLHQW������+37��WK\PRPH�m����DQV

0(1����F����&!7��S��*OQ��������������������������������������������������������)$ �����������;�

3DWLHQW������+37��71('��WK\PRPH��+<3�m����DQV

0(1����F������*!$��S���"�����������������������������������������������������������)$ �����������;�

�

&HV �SUHPLHUV �FDV �LGHQWL�rV �DX �VHLQ �GX�ODERUDWRLUH �PRQWUHQW �TXH�OH �PRVDwFLVPH�JHUPLQDO �HVW �m �SUHQGUH �SOXV �HQ �FRQVLGrUDWLRQ �GDQV �OHV �VLWXDWLRQV
G�H[SORUDWLRQV�QrJDWLYHV�SRXU�GHV�SUR�OV�FOLQLTXHV�FODLUHPHQW�DVVRFLr�m�XQH�1(0��RX�GHV�FDV�DSSDUHQWV�GH�1(0��GH�QRYR�

&HWWH�FRQVWDWDWLRQ��QRXV�D�RULHQWr�YHUV�XQH�DQDO\VH�UrWURVSHFWLYH�GH�QRV�SDWLHQWV�SUrVHQWDQW�FOLQLTXHPHQW�XQH�1(0��PDLV�QRQ�rOXFLGrH�VXU�OH�SODQ
JrQrWLTXH��DSUqV�XQH�SKDVH�GH�YDOLGDWLRQ�YLVDQW�m�GrWHUPLQHU�OHV�FULWqUHV�TXDOLWr�HW�OH�VHXLO�GH�VHQVLELOLWr�DG�KRF�SHUPHWWDQW�GH�JDUDQWLU�XQ�UrVXOWDW
�DEOH�

5jIjUHQFHV�

��7KDNNHU�HW�DO��-&(0�����

��5RPDQHW�HW�DO�-&(0�����

��&RSSLQ�HW�DO��(-(�����

��)DURRN�HW�DO��(QGRFU��$EVWU�����

��.OHLQ�HW�DO��*HQHW�0HG������

3LiFH�MRLQWH���$SSRUWV�GHV�8QLTXH�0ROHFXODU�,QGH[�SRXU�OD�GrWHFWLRQ�GH�PRVDwTXH�JHUPLQDOH�SDU�1*6��UHVXPH�RFW�����GRF[



6(66,216�6,08/7$1((6������*dQdWLTXH
&KURPRVRPLTXH

&DUROLQH�6&+/87+���%2/$5'

&6�����7UDQVPLVVLRQ�IDPLOLDOH�GH�FKURPRDQDJHQHVLV���f�SURSRV�GH�WURLV�IDPLOOHV

$XWHXUV��

-XOLH�0DVVRQ���������0DULRQ�%HDXPRQW���������.HYLQ�8JXHQ���������&rOLQH�3HEUHO�5LFKDUG������0DWKLOGH�)UrWLJQ\������)ODYLH�'LJXHW������3LHUUH�$QWRLQH
5ROODW�)DUQLHU������,VDEHOOH�3HUWKXV������&ODLUH�%DUGHO������0DULDQQH�7LOO������'RPLQLTXH�%RJJLR������1LFRODV�&KDWURQ���������&KDUOLQH�&DUWHOOLHU������
$XGUH\�3XWRX[����������)DELHQQH�5DVNLQ�&KDPSLRQ�������-rURPH�0DVVDUGLHU�������&KULVWLQH�9LQFLJXHUUD������3DWULFN�/XW]�������%rUrQLFH�'RUD\������
'DPLHQ�6DQODYLOOH���������&DUROLQH�6FKOXWK�%RODUG�������

���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�0rWDEROLVPH�rQHUJrWLTXH�HW�GrYHORSSHPHQW�QHXURQDO��,QVWLWXW�1HXUR0\R*qQH�&156�805�������,16(50�8������8QLYHUVLWr�/\RQ����/\RQ�
)UDQFH
���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+58�%UHVW��%UHVW��)UDQFH
���6HUYLFH�GH�&\WRJrQrWLTXH�0rGLFDOH��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���6HUYLFH�G�+rPDWRORJLH�%LRORJLTXH��%LRORJLH�PROrFXODLUH�GHV�SDWKRORJLHV�GH�O�KrPRVWDVH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���&HOOXOH�ELR�LQIRUPDWLTXH�GH�OD�SODWHIRUPH�1*6��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����&HQWUH�3OXUL�GLVFLSOLQDLUH�GH�'LDJQRVWLF�3UrQDWDO��+zSLWDO�)HPPH�0qUH�(QIDQW��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����*(1'(9�7HDP��&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8������&156�805������8&%/���/\RQ��)UDQFH
����&HQWUH�3OXUL�GLVFLSOLQDLUH�GH�'LDJQRVWLF�3UrQDWDO��+zSLWDO�/\RQ�6XG��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�G�RQFR�KrPDWRORJLH�SrGLDWULTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�OD�5rXQLRQ���+zSLWDO�)rOL[�*X\RQ��6DLQW�'HQLV��)UDQFH

0RWV�FOHIV���&KURPRDQDJHQHVLV��UHFRPELQDLVRQ��PrLRVH��GLDJQRVWLF�SUrQDWDO

5jVXPj��

/HV�FKURPRDQDJHQHVLV�UHJURXSHQW�XQ�HQVHPEOH�GH�UHPDQLHPHQWV�FKURPRVRPLTXHV�H[WUsPHPHQW�FRPSOH[HV��TXL�FRUUHVSRQGUDLHQW�m�O�rFODWHPHQW
G�XQ�FKURPRVRPH�VXLYL�GH�VD�UHFRQVWLWXWLRQ�HQ�XQ�rYqQHPHQW�FDWDVWURSKLTXH�XQLTXH��/HV�FKURPRDQDJHQHVLV�FRQVWLWXWLRQQHOV�VRQW�GHV�rYqQHPHQWV
UDUHV��HQFRUH�SHX�FRQQXV��WDQW�GDQV�OHXU�IUrTXHQFH�TXH�GDQV�OHXUV�RULJLQHV��/D�WUqV�JUDQGH�PDMRULWr�HVW�UDSSRUWrH�FRPPH�GH�QRYR��LPSOLTXDQW
SUrIrUHQWLHOOHPHQW�OD�PrLRVH�SDWHUQHOOH��6HXOH�XQH�GL]DLQH�GH�FDV�GH�WUDQVPLVVLRQ�IDPLOLDOH�D�rWr�GrFULWH�m�FH�MRXU�

1RXV�UDSSRUWRQV���FDV�GH�WUDQVPLVVLRQ�IDPLOLDOH�GH�FKURPRDQDJHQHVLV���WRXV�KrULWrV�G�XQ�SDUHQW�VDLQ��/HV�UHPDQLHPHQWV�RQW�rWr�FDUDFWrULVrV�SDU
FDU\RW\SH��),6+��$&3$�HW�:*6��:KROH�*HQRPH�6HTXHQFLQJ���3RXU���GHV���SDUHQWV��OH�GLDJQRVWLF�GH�FKURPRDQDJHQHVLV�Q�D�SX�sWUH�SRVr�TX�DSUqV
:*6�

)DPLOOH�����/D�PqUH�HVW�SRUWHXVH�G�XQ�UHPDQLHPHQW�GX�FKURPRVRPH����LPSOLTXDQW����JDLQV��GH�����m����NE��HW�XQH�GrOrWLRQ������NE���'XUDQW�OD
SUHPLqUH�JURVVHVVH��O�DPQLRFHQWqVH�UrDOLVrH�SRXU�GrSLVWDJH�FRPELQr�m�ULVTXH�D�PRQWUr�FKH]�OH�I�WXV�XQ�FKURPRVRPH����UHPDQLr�DYHF�OD�GrOrWLRQ
PDWHUQHOOH������NE���XQ�JDLQ�GH�����NE�HW�XQ�JDLQ�GH�OD�SDUWLH�WHUPLQDOH�GX�EUDV�ORQJ����T����TWHU����0E��LQWrUHVVDQW�OD�UrJLRQ�FULWLTXH�GX
V\QGURPH�GH�'RZQ��PRWLYDQW�XQH�,0*��/RUV�GH�OD�VHFRQGH�JURVVHVVH��OH�I�WXV�rWDLW�SRUWHXU�GH�GHX[�FKURPRVRPHV����G�DVSHFW�QRUPDO�DYHF
VHXOHPHQW�OD�GrOrWLRQ�G�RULJLQH�PDWHUQHOOH�����NE���/D�JURVVHVVH�V�HVW�DUUsWrH�VSRQWDQrPHQW��/RUV�GH�OD�WURLVLqPH�JURVVHVVH��OH�FKURPRVRPH���
UHPDQLr�PDWHUQHO�D�rWr�WUDQVPLV�m�O�LGHQWLTXH�DX�I�WXV��/D�JURVVHVVH�HVW�HQ�FRXUV�

)DPLOOH�����/D�PqUH�HVW�SRUWHXVH�HQ�$&3$�G�XQ�JDLQ�GH�GHX[�FRSLHV�GH����NE�VXU�OH�FKURPRVRPH�;�HQ�;T����/H�:*6�D�PRQWUr�TXH�FH�JDLQ
FRUUHVSRQG�m�OD�SUrVHQFH�GHX[�EORFV�UHPDQLrV�LGHQWLTXHV�DVVRFLDQW�XQ�JDLQ�GH���NE��DXFXQ�JqQH���XQ�JDLQ�GH���NE����SUHPLHUV�H[RQV�GX�JqQH�)��
HW�XQ�JDLQ�GH����NE����GHUQLHUV�H[RQV�GX�JqQH�)����6RQ��OV��VXLYL�SRXU�XQH�KrPRSKLOLH�%��D�KrULWr�G�XQ�FKURPRVRPH�;�UHFRPELQr�SRUWHXU�G�XQ�VHXO
EORF�GH�JDLQV�HW�G�XQH�GrOrWLRQ�GH�O�H[RQ���GX�JqQH�)��

)DPLOOH�����/H�SqUH�HVW�SRUWHXU�G�XQ�UHPDQLHPHQW�GX�FKURPRVRPH����rYRTXDQW�XQH�LQVHUWLRQ�LQWUDFKURPRVRPLTXH�SrULFHQWULTXH��/H�:*6�D�PRQWUr
OD�SUrVHQFH�GH����GrOrWLRQV��GH�����m����NE���6RQ��OV�SUrVHQWH�XQ�UHWDUG�GHV�DFTXLVLWLRQV�HW�D�KrULWr�G�XQ�FKURPRVRPH����UHFRPELQr�SUrVHQWDQW��
JDLQV��GH�����NE�m���0E��HW�XQH�SHUWH������0E�����

(Q�FRQFOXVLRQ��OHV�FKURPRDQDJHQHVLV�FRQVWLWXWLRQQHOV�SHXYHQW�sWUH�DVVRFLrV�m�XQ�SKrQRW\SH�QRUPDO��/HXU�IUrTXHQFH�HVW�GRQF�WUqV�SUREDEOHPHQW
VRXV�HVWLPrH�GDQV�OD�SRSXODWLRQ�JrQrUDOH��0DOJUr�OHXU�FRPSOH[LWr��FHV�UHPDQLHPHQWV�SHXYHQW�sWUH�WUDQVPLV�ORUV�GH�OD�PrLRVH�PDWHUQHOOH�DXVVL�ELHQ
TXH�SDWHUQHOOH��/HXU�UHFRPELQDLVRQ�HVW�SRVVLEOH��PDLV�FRPSOqWHPHQW�LPSUrYLVLEOH��WRXW�FRPPH�OD�SDWKRJrQLFLWr�GHV�UHFRPELQDQWV��&HV�REVHUYDWLRQV
LOOXVWUHQW �OD �GL�FXOWr �GX �FRQVHLO �JrQrWLTXH �GDQV �FH �W\SH �GH �UHPDQLHPHQW �DLQVL �TXH �OD �GL�FXOWr �GH �FKRLVLU �OD �WHFKQLTXH �OD �SOXV �DGDSWrH �SRXU �OH
GLDJQRVWLF�SUrQDWDO�

�

3LiFH�MRLQWH���$EVWUDFW�7UDQVPLVVLRQ�&KURPR�Y�QDOH�GRF[
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&+$5/277(�%(1,*1,

&6�����$SSRUW�GH�OD�&*+�DUUD\�HQ�GLDJQRVWLF�SUjQDWDO�GHYDQW�OD�PLVH�HQ�jYLGHQFH�GqXQH�PDOIRUPDWLRQ�GX�FRUSV�FDOOHX[��(WXGH
UjWURVSHFWLYH�PXOWLFHQWULTXH�GqXQH�VjULH�IUDQhDLVH�GH�����IoWXV�

$XWHXUV��

&KDUORWWH�&DLOOH������-HDQ�0DULH�5DYHO������OHLOD�JXHVK������)UDQpRLVH�'HYLOODUG������&ODLUH�%HQHWHDX������0RQD�0DVVRXG������6\OYLH�2GHQW������(VWHOOH
3HUGULROOH������/DXUHQFH�%RXUJXLJQRQ������%UXQR�/HKHXS������$QGUHHD�$SHWUHL������*XLOODXPH�%HQRLVW������0DWKLOGH�5HQDXG������6HYHULQH�$XGHEHUW�
%HOODQJHU������0DWKLOGH�3DFDXOW������1DWKDOLH�'RXHW�*XLOEHUW������$JQHV�*XLFKHW�������&ODUD�+RXGD\HU�������0DULH�7KrUqVH�&KHYH�������3HUULQH
3HQQDPHQ�������)UHGHULF�&RDWOHYHQ�������*HQHYLHYH�/HIRUW������&HOLQH�%RQQHW������&ODXGH�)HUHF������ODHWLWLD�ODPEHUW����

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�1DQWHV��1DQWHV��)UDQFH
���'HSDUWHPHQW�GH�JrQrWLTXH�HW�GH�OD�SURFUrDWLRQ��&+58�GH�*UHQREOH��*UHQREOH��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%URQ��/\RQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+�/H�0DQV��/H�0DQV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���&&0��DUUD\�&*+��SUHQDWDO��DQWHQDWDO�GLDJQRVLV

5jVXPj��

$EVWUDFW
2EMHFWLYH���&DOORXV�FDOORVXP�PDOIRUPDWLRQ��&&0��LV�WKH�PRVW�FRPPRQ�EUDLQ�DEQRUPDOLW\�IRXQG�LQ�DQWHQDWDO�GLDJQRVLV�DQG�LW�LV�GL�FXOW�WR�SUHGLFW�LWV
QHXURORJLFDO�SURJQRVLV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�DUUD\�FRPSDUDWLYH�JHQRPLF�K\EULGL]DWLRQ��D&*+��SUHQDWDO�GLDJQRVLV
LQ�FRUSXV�FDOORVXP�PDOIRUPDWLRQV��

0HWKRGV��,Q�WKLV�)UHQFK�PXOWLFHQWHU�UHWURVSHFWLYH�VWXG\������IHWXVHV�ZLWK�FRUSXV�FDOORVXP�PDOIRUPDWLRQ�ZHUH�LQFOXGHG��$OO�XQGHUZHQW�LQYDVLYH
SUHQDWDO�GLDJQRVLV��DQG�WKH�VDPSOHV�ZHUH�DQDO\]HG�XVLQJ�D&*+��&&0V�ZHUH�JURXSHG�GHSHQGLQJ�RQ�WKH�SUHVHQFH�RI�DGGLWLRQDO�PDOIRUPDWLRQV
D�HFWLQJ�WKH�EUDLQ�DQG�RU�RWKHU�RUJDQV�DQG�WKH�&&0�VXEW\SH��

5HVXOWV��2I�WKH�����IHWXVHV�LQFOXGHG������KDG�LVRODWHG�&&0��L&&0���7KH�PRVW�IUHTXHQW�&&0�ZDV�DJHQHVLV��1 �����������$�WRWDO�RI���������
FKURPRVRPDO�DQRPDOLHV�ZHUH�GHWHFWHG�SUHQDWDOO\�ZLWK������1 ����GLDJQRVLV�E\�D&*+�RQO\��1LQH�FKURPRVRPDO�DQRPDOLHV�ZHUH�GHWHFWHG�LQ�JURXS
RI�L&&0�DQG����RI�QRQ�LVRODWHG��QL&&0���7KH�ULVN�RI�FKURPRVRPDO�DQRPDOLHV�LV�����IRU�L&&0������IRU�QL&&0�DVVRFLDWHG�FHUHEUDO�PDOIRUPDWLRQ�����
IRU�QL&&0�DVVRFLDWHG�H[WUDFHUHEUDO�PDOIRUPDWLRQ�DQG�����IRU�QL&&0�DVVRFLDWHG�FHUHEUDO�DQG�H[WUDFHUHEUDO�PDOIRUPDWLRQ�

&RQFOXVLRQ��&&0�LV�RIWHQ�DVVRFLDWHG�ZLWK�FKURPRVRPDO�DQRPDOLHV��7KLV�VWXG\�HYDOXDWHG�WKH�ULVN�RI�GHWHFWLQJ�D�FKURPRVRPH�DQRPDO\�DFFRUGLQJ�WR
ZKHWKHU�&&0�LV�LVRODWHG�RU�DVVRFLDWHG�ZLWK�RWKHU�DQRPDOLHV��7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�KHOSIXO�IRU�GH�QLQJ�ULVN�GXULQJ�SUH�WHVW�FRXQVHOOLQJ�DQG
GXULQJ�SRVW�WHVW �JHQHWLF �FRXQVHOOLQJ�SURJQRVLV �DQG�PDQDJHPHQW �FDQ�EH�PRUH�WKRURXJKO\ �DSSUHKHQGHG�ZKHQ�D�VSHFL�F�FKURPRVRPDO �DQRPDO\�LV
GHWHFWHG�

3LiFH�MRLQWH���&RQWULEXWLRQ�RI�DUUD\�&*+�LQ�SUHQDWDO�GLDJQRVLV�RI�I�WDO�FRUSXV�FDOORVXP�PDOIRUPDWLRQV�SGI
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.dYLQ�<DX\

&6�����'jWHFWLRQ�SUjFLVH�GH�GLVRPLHV�XQLSDUHQWDOHV�FOLQLTXHPHQW�SHUWLQHQWHV�f�SDUWLU�GHV�GRQQjHV�GH�VjTXHQhDJH�GH�O
H[RPH

$XWHXUV��

.HYLQ�<DX\������1LFROH�GH�/HHXZ������+HOJHU�*�<QWHPD������5ROSK�3IXQGW������&KULVWLDQ�*LOLVVHQ����

���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+RSLWDO�$UQDXG�GH�9LOOHQHXYH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��5DGERXGXPF��1LMPHJHQ��3D\V�%DV

0RWV�FOHIV���'LVRPLH�XQLSDUHQWDOH��VrTXHQpDJH�GH�O
H[RPH

5jVXPj��

,QWURGXFWLRQ���/D�GLVRPLH�XQLSDUHQWDOH��'83��HVW�OD�UDUH�RFFXUUHQFH�GH�GHX[�FKURPRVRPHV�KRPRORJXHV�SURYHQDQW�GX�PsPH�SDUHQW��(OOH�HVW
KDELWXHOOHPHQW �LGHQWL�rH �SDU �O
DQDO\VH �GHV �PLFURVDWHOOLWHV �RX �SDU �613�DUUD\� �/HV �'83 �SHXYHQW �sWUH �SDWKRJqQH �GXHV �m �XQH �PRGL�FDWLRQ �GH
O�HPSUHLQWH�SDUHQWDOH��GHV�YDULDWLRQV�SDWKRJqQHV�KRPR]\JRWHV�LQGXLWHV�RX�m�GHV�DQHXSORwGLHV�HQ�PRVDwTXHV�GH�IDLEOH�LQWHQVLWr��'DQV�FHWWH�rWXGH�
QRXV�DYRQV�WHQWr�GH�GrWHFWHU�GHV�'83�FOLQLTXHPHQW�SHUWLQHQWHV�m�SDUWLU�GHV�GRQQrHV�GH�VrTXHQpDJH�GH�O�H[RPH��6(��HQ�VROR�HW�HQ�WULR�

0rWKRGHV�� �3RXU�LGHQWL�HU�OHV�'83��QRXV�DYRQV�DSSOLTXr�VRLW �XQH�PrWKRGH�EDVrH�VXU�OHV�HUUHXUV�KrUrGLWDLUHV�PHQGrOLHQQHV�GDQV�XQH�FRKRUWH�GH
������6(�HQ�WULR��WRXV�W\SHV�GH�'83���RX�VRLW�XQH�PrWKRGH�EDVrH�VXU�OD�GHYLDWLRQ�DEVROXH�GH�OD�WDLOOH�PrGLDQH�GHV�UrJLRQV�G
KRPR]\JRWLH�GDQV�XQH
FRKRUWH �GH ������� �6( �HQ �VROR ��LVRGLVRPLH �VHXOHPHQW�� �/�HQVHPEOH �GHV �FRGHV �HW �VFULSWV �VRQW �GLVSRQLEOHV �HQ �OLFHQFH �OLEUH ��
KWWSV���JLWKXE�FRP�N\DX\�83'LYH�

5rVXOWDWV���1RXV�DYRQV�UrXVVL�m�LGHQWL�HU�WURLV�'83�PL[WHV��WURLV�LVRGLVRPLHV�HW�GHX[�'83�VHJPHQWDLUHV�SUrFrGHPPHQW�GrWHFWr�SDU�613�DUUD\��'H
SOXV��QRXV�DYRQV�LGHQWL�r�GDQV�QRWUH�FRKRUWH�WURLV�QRXYHOOHV�'83�VHJPHQWDLUHV�HW����QRXYHOOHV�LVRGLVRPLHV��3DUPL�HOOHV��WURLV�VRQW�LPSOLTXr�GDQV�XQ
WURXEOH�GH�O
HPSUHLQWH�SDUHQWDOH��3DU�H[HPSOH��XQH�LVRGLVRPLH�PDWHUQHOOH�GX�FKURPRVRPH����DVVRFLrH�DX�V\QGURPH�GH�6LOYHU�5XVVHOO��D�rWr�GHWHFWr
HW�FRUUHVSRQG�DX�SKrQRW\SH�GX�SDWLHQW��'HX[�'83�VRQW�ORFDOLVrHV�VXU�XQH�YDULDWLRQ�SDWKRJqQH�KRPR]\JRWH��FH�TXL�VLJQL�H�TX�XQ�VHXO�SDUHQW�VHUDLW
SRUWHXU �KrWrUR]\JRWH �GH �OD �YDULDWLRQ �UHVSHFWLYH �HW �FKDQJH �OH �FRQVHLO �JrQrWLTXH� �3DU �H[HPSOH� �XQH �YDULDWLRQ �QRQ�VHQV �KRPR]\JRWH
�10B���������F�����&�!�7��S��$UJ�������GX�JqQH�(5&&��DVVRFLr�DX�V\QGURPH�FrUrEURRFXORIDFLRVTXHOHWWLTXH�W\SH���D�rWr�GrWHFWrH�VXU�XQH
GLVRPLH�VHJPHQWDLUH�PDWHUQHOOH�GX�FKURPRVRPH�����/
LGHQWL�FDWLRQ�G�XQH�'83�HVW�GH�VLJQL�FDWLRQ�LQFRQQXH�SRXU�OHV�KXLW�DXWUHV�SDWLHQWV�

&RQFOXVLRQV���/D�'83�SHXW�sWUH�IDFLOHPHQW�LGHQWL�rH�m�SDUWLU�GX�6(�HQ�VROR�RX�HQ�WULR��&HWWH�GrFRXYHUWH�SHXW�sWUH�FOLQLTXHPHQW�SHUWLQHQWH�SRXU�OHV
SDWLHQWV��1RXV�SURSRVRQV�TXH�O
DQDO\VH�GHV�'83�VRLW�DSSOLTXrH�HQ�URXWLQH�GLDJQRVWLTXH�GDQV�OHV�SLSHOLQHV�GH�6(�FOLQLTXHV��FDU�HOOH�DXJPHQWH�OH
UHQGHPHQW�GLDJQRVWLTXH�HW�SHXW�FKDQJHU�OH�FRQVHLO�JrQrWLTXH�
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6ROYHLJ�+(,'(

&6�����5jVXOWDWV�GX�VjTXHQhDJH�GqH[RPH�HQ�SUjQDWDO�GHYDQW�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[�VXU�XQH�VjULH�GH����IoWXV��
IDLVDELOLWj��LQWjUkW�HW�OLPLWHV

$XWHXUV��

VROYHLJ�+(,'(������0\UWLOOH�63(17&+,$1���������6WrSKDQLH�9$/(1&(������0DULH�/DXUH�0287$5'������7KLHUU\�%,//(77(�'(�9,//(0(85������&RULQQH
0$&+������(ORGLH�/(-(81(������9DOrULH�2/,1������&ODXGH�(675$'(������$XUrOLH�:$(51(66<&./(������6DELQD�.$5$*,&������-XOLHQ�%85$77,�����
&DWKHULQH�*$5(/������&\ULO�0,*127������9DOrULH�/$<(7������9DVVLOLV�76$76$5,6������0DULH�$PrOLH�52&&+,6$1,������6rEDVWLHQ�0287721�������0DWWKLHX
0,/+�������0DJDOL�*25&(�������0DUWD�632'(1.,(:,&=�������*HQHYLqYH�48(180�0,5$,//(7�������6DQGUD�&+$1727�%$67$5$8'�������0DWKLOGH
1,=21�������0DULH�9,1&(17�������6DQGUD�0(5&,(5�������&ODLUH�%(1(7($8�������9LQFHQW�'(6�3257(6�������(OLVH�%28&+(5�������$JQqV�*8(7������
/DXUHQW�0$1'(/%527�������$OH[DQGUD�%(1$&+,�������$XGUH\�38728;�������-HDQ�0DULH�-28$11,&�������%RULV�.(5(1�������'HOSKLQH�+(521�����

���8)�GH�*rQrWLTXH�0rGLFDOH��$3+3�6RUERQQH�8QLYHUVLWr��*+�3LWLr�6DOSsWULqUH��3$5,6��)UDQFH
���8)�GH�*rQrWLTXH�0rGLFDOH��$3+3�6RUERQQH�8QLYHUVLWr��*+�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���&505�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��*+�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���8)�GH�*rQRPLTXH�GX�'rYHORSSHPHQW��$3+3�6RUERQQH�8QLYHUVLWr��*+�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���6HUYLFH�GH�5DGLRORJLH�3rGLDWULTXH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+�GX�+DYUH��/H�+DYUH��)UDQFH
���6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDO�&RFKLQ��3DULV��)UDQFH
���6HUYLFH�GH�5rDQLPDWLRQ�HW�0rGHFLQH�1rRQDWDOH��+zSLWDO�&RFKLQ��3DULV��)UDQFH
����&HQWUH�GH�JrQrWLTXH��+zSLWDO�G
HQIDQWV�&+8�'LMRQ�%RXUJRJQH���+zSLWDO�)UDQpRLV�0LWWHUUDQG��'LMRQ��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��+zSLWDO�/D�7LPRQH��$3+0��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�&\WRJrQrWLTXH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��&+8�GH�/\RQ��+&/��/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�%HVDQpRQ��%HVDQpRQ��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��+zSLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDO�.UHPOLQ�%LFsWUH��&ODPDUW��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��*URXSHPHQW�+RVSLWDOLHU�(VW��/\RQ��)UDQFH
����6HUYLFH�GH�0rGHFLQH�)RHWDOH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����8)�GH�*rQRPLTXH�GX�'rYHORSSHPHQW��*+�3LWLr�6DOSsWULqUH��3$5,6��)UDQFH
����8)�GH�*rQrWLTXH�0rGLFDOH��*+�3LWLr�6DOSsWULqUH��3$5,6��)UDQFH

0RWV�FOHIV���3UrQDWDO��:(6��([RPH��$QRPDOLH�GX�FRUSV�FDOOHX[

5jVXPj��

,QWURGXFWLRQ���/H�GLDJQRVWLF�G�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[��$&&��HVW�OH�SOXV�VRXYHQW�UrDOLVr�HQ�SUrQDWDO�ORUV�GH�O�rFKRJUDSKLH�GX��qPH�WULPHVWUH�
/RUVTX�HOOH�HVW�LVROrH��OH�SURQRVWLF�QHXUR�GrYHORSSHPHQWDO�HVW�WUqV�YDULDEOH�����m�����GHV�HQIDQWV�RQW�XQ�GrYHORSSHPHQW�GDQV�OHV�QRUPHV��HW����m
��� �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH�� �HW �GrSHQG �HVVHQWLHOOHPHQW �GH �OD �FDXVH �JrQrWLTXH �VRXV�MDFHQWH� �$FWXHOOHPHQW� �VHXOHV �OHV �FDXVHV
FKURPRVRPLTXHV��TXL�UHSUrVHQWHQW�XQH�PLQRULWr�GHV�FDXVHV�JrQrWLTXHV�G
$&&��VRQW�UHFKHUFKrHV�HQ�SUrQDWDO��FDU\RW\SH�HW�DQDO\VH�FKURPRVRPLTXH
VXU�SXFH�m�$'1��$&3$���

/�REMHFWLI �SULQFLSDO �GH�QRWUH�rWXGH�rWDLW �G�rWXGLHU �OD �IDLVDELOLWr �GX�VrTXHQpDJH�G�H[RPH��:(6��HQ�WULR �GqV�OD �GrFRXYHUWH�GH�O�$&&�HQ�SUrQDWDOD�Q
G�DXJPHQWHU�OHV�FKDQFHV�G�HQ�IDLUH�OH�GLDJQRVWLF�rWLRORJLTXH�

3DWLHQWV�HW�PrWKRGHV���(QWUH�VHSWHPEUH������HW�VHSWHPEUH����������WULRV�RQW�rWr�LQFOXV��/H�WHUPH�PR\HQ�rWDLW�GH����6$�������m����6$������$&&
rWDLHQW�LVROrHV��RX�DVVRFLrHV�m�XQ�VLJQH�PLQHXU��HW����$&&�rWDLHQW�DVVRFLrHV�m�DX�PRLQV�XQH�DXWUH�PDOIRUPDWLRQ��RX�m�SOXV�GH���DQRPDOLHV
PLQHXUHV��/H�:(6�rWDLW�UrDOLVr�DYHF�OH�NLW�0(G([RPH��52&+(��VXU�$'1�I�WDO�H[WUDLW�GX�OLTXLGH�DPQLRWLTXH��6HXOHV�OHV�YDULDWLRQV�SDWKRJqQHV�RX
SUREDEOHPHQW�SDWKRJqQHV��FODVVHV���HW����GDQV�OHV�JqQHV�FRQQXV�G�$&&�HW�RX�GH�',�rWDLHQW�UHQGXV��/HV�GRQQrHV�VHFRQGDLUHV�Q�rWDLHQW�SDV
UHFKHUFKrHV�

5rVXOWDWV���/H�UrVXOWDW�GX�:(6�D�rWr�UHQGX�GDQV�XQ�GrODL�PR\HQ�GH������MRXUV����M���M���'DQV������FDV��OH�UrVXOWDW�Q�D�rWr�GLVSRQLEOH�TX�HQ�SRVW�
QDWDO��DFFRXFKHPHQW�SUrPDWXUr�GDQV�XQ�FDV��LQFOXVLRQ�m�XQ�WHUPH�WUqV�WDUGLI�GDQV�OH�VHFRQG�FDV��

8QH�YDULDWLRQ�SRQFWXHOOH�SDWKRJqQH�RX�SUREDEOHPHQW�SDWKRJqQH�D�rWr�PLVH�HQ�rYLGHQFH�GDQV������FDV���������333�5�$��.,)�$��.$16/���$6;/��
6+5220���%5$7�� �3731��� �78%$�$�� �'H�SOXV� �XQ�&19�SDWKRJqQH�D�rWr�LGHQWL�r�SDU �:(6�GDQV������FDV��������GHO ���T��� �GHO ��T��� �GHO ��TWHU��
FRQ�UPr �SDU �O�$&3$ �TXL �rWDLW �UrDOLVrH �HQ �SDUDOOqOH� �3DUPL �FHV �GLDJQRVWLFV� �� �rWDLHQW �GHV �$&& �DSSDUHPPHQW �LVROrHV �DSUqV �,50 �I�WDOH ��333�5�$�
.$16/���3731����

'DQV�������FDV�������R|�OH�GLDJQRVWLF�rWDLW�rWDEOL��LO�V�DJLVVDLW�GH�V\QGURPHV�DYHF�KDQGLFDS�LQWHOOHFWXHO�FRQVWDQW�������FRXSOHV�������VH�VRQW
RULHQWrV�YHUV�XQH�,0*����FRXSOHV�RQW�VRXKDLWr�SRXUVXLYUH�OD�JURVVHVVH��.$16/���%5$7���GHO��TWHU���SDUPL�OHVTXHOV�XQ�D�FKRLVL�XQ�DFFRPSDJQHPHQW
SDOOLDWLI�QrRQDWDO��%5$7����'DQV�XQ�FDV��OH�UrVXOWDW�Q�D�rWr�GLVSRQLEOH�TX�DSUqV�OD�QDLVVDQFH��3731����



'LVFXVVLRQ�� �/HV�UrVXOWDWV�GH�FHWWH�rWXGH�SHUPHWWHQW�GH�PRQWUHU�OD�IDLVDELOLWr�GX�VrTXHQpDJH�G�H[RPH�HQ�SUrQDWDO�GDQV�FHWWH�LQGLFDWLRQ�G�
LQFHUWLWXGH�SURQRVWLTXH��'DQV�����GHV�FDV��O�rWDEOLVVHPHQW�G�XQ�GLDJQRVWLF�rWLRORJLTXH�D�SHUPLV�G�DLGHU�OHV�FRXSOHV�m�SUHQGUH�XQH�GrFLVLRQ�SOXV
rFODLUrH�FRQFHUQDQW�O�LVVXH�GH�OD�JURVVHVVH��&HWWH�DSSURFKH��TXL�SRXUUDLW�sWUH�rWHQGXH�m�G�DXWUHV�PDOIRUPDWLRQV�m�SURQRVWLF�LQFHUWDLQ��QrFHVVLWH
QrDQPRLQV�XQH�Ur�H[LRQ�FROOrJLDOH�HW�XQH�LQIRUPDWLRQ�DGDSWrH�HQ�UDLVRQ�GHV�TXHVWLRQV�rWKLTXHV�OLrHV�DX�VrTXHQpDJH�KDXW�GrELW�HQ�SUrQDWDO�



6(66,216�6,08/7$1((6������*dQdWLTXH
&KURPRVRPLTXH

$OH[DQGUH�5(<021'

&6�����$UFKLWHFWXUH�GX�JjQRPH�HW�SDWKRORJLHV��OqH[HPSOH�GHV�&19V�HQ���S����

$XWHXUV��

$OH[DQGUH�5H\PRQG������*LDQQX]]L�*LXOLDQD������0oQQLN�.DWULQ����

���&HQWUH�,QWrJUDWLI�GH�*rQRPLTXH��8QLYHUVLWr�GH�/DXVDQQH��/DXVDQQH��6XLVVH

0RWV�FOHIV���&19����S������HYROXWLRQ��*:$6

5jVXPj��

/HV �GrOrWLRQV �HW �OHV �GXSOLFDWLRQV �UrFXUUHQWHV �HQ ���S���� �VRQW �O�XQH �GHV �FDXVHV �OHV �SOXV �IUrTXHQWHV �GH �WURXEOHV �SV\FKLDWULTXHV �HW �QHXUR�
GrYHORSSHPHQWDX[��&HV�UrDUUDQJHPHQWV�VRQW�SUrVHQWV�FKH]����GHV�SHUVRQQHV�DWWHLQWHV�G�DXWLVPH�HW�GH�VFKL]RSKUrQLH��/�,0&�HW�OH�SrULPqWUH
FUnQLHQ�VRQW�WRXV�GHX[�FRUUrOrV�QrJDWLYHPHQW�DX�QRPEUH�GH�FRSLHV���S�����

�

(Q�XWLOLVDQW�GHV�GRQQrHV�GH�ELREDQTXHV��QRXV�DYRQV�GrFRXYHUW�TXH�OH�QRPEUH�GH�FRSLHV�GH���S�����HVW�DXVVL�FRUUrOr�DYHF�O
nJH�GH�OD�PrQDUFKH
�$GO0��HW�m�GHV�WURXEOHV�GH�O
DSSDUHLO�UHSURGXFWHXU��i�O
DSSXL�GH�FHV�REVHUYDWLRQV��OHV�PRGqOHV�PXULQV���S�����SUrVHQWHQW�GHV�PDOIRUPDWLRQV�GHV
RUJDQHV�UHSURGXFWHXUV�HW�XQH�DSSDULWLRQ�GH�OD�SXEHUWr�DOWrUrH��1RXV�DYRQV�PLV�HQ�rYLGHQFH�XQH�FRUUrODWLRQ�QrJDWLYH�HQWUH�OHV�FRSLHV�GH���S�����HW
OH�YROXPH�GH�O�K\SRWKDODPXV�FKH]�O�KRPPH�HW�OD�VRXULV��/H�NQRFN�RXW�HW�OD�VXUH[SUHVVLRQ�G�$63+'���XQ�JqQH�GH�FHWWH�UrJLRQ�SULQFLSDOHPHQW
H[SULPr�GDQV�OH�FHUYHDX�HW�O
K\SRSK\VH��PRGL�HQW�OH�QRPEUH�GH�QHXURQHV�OLErUDQW�GH�OD�*Q5+��$X�WRWDO��QRV�GRQQrHV�GrPRQWUHQW�OH�SRXYRLU�G�XQH
DSSURFKH�LQWHUGLVFLSOLQDLUH�SRXU�rOXFLGHU�O�rWLRORJLH�GH�PDODGLHV�FRPSOH[HV�

�

/HV�UrDUUDQJHPHQWV�SDWKRJqQHV���S�����VRQW�HQJHQGUrV�SDU�UHFRPELQDLVRQV�KRPRORJXHV�QRQ�DOOrOLTXHV�GH�GXSOLFDWLRQV�VHJPHQWDLUHV��ORZ�FRS\
UHSHDWV �RX �/&5� �VSrFL�TXHV �m �O
HVSqFH �KXPDLQHV� �&HV �GHUQLqUHV �VRQW �DSSDUXHV �DX �GrEXW �GH �OD �OLJQrH �KXPDLQH �PRGHUQH �HW �RQW �DXJPHQWr
UDSLGHPHQW �HQ �IUrTXHQFH �MXVTX�m �VH ��[HU �GDQV �OD �SRSXODWLRQ� �&HOD �VXJJqUH �TXH �OHXU �H[SDQVLRQ �SUrVHQWH �XQ �DYDQWDJH �rYROXWLI �TXL �O
HPSRUWH �VXU
O
LQVWDELOLWr�FKURPRVRPLTXH��&HV�/&5V�VRQW�SRO\PRUSKHV�HQ�QRPEUH�GH�FRSLHV�HW�LQFOXHQW���m���FRSLHV�GH�%2/$���XQ�JqQH�LPSOLTXr�GDQV�OD
PDWXUDWLRQ �GHV �SURWrLQHV �F\WRVROLTXHV �)HU�6RXIUH� �$�Q �G�rWXGLHU �O�DYDQWDJH �SRWHQWLHO �VXU �OH �PrWDEROLVPH �GX �IHU �R�HUW �SDU �O�H[SDQVLRQ �UDSLGH �GH
%2/$���QRXV�DYRQV�rYDOXr�OHV�WUDLWV�KrPDWRORJLTXHV�HW�OD�SUrYDOHQFH�GH�O�DQrPLH�FKH]���������WrPRLQV�HW�GHV�SHUVRQQHV�D\DQW�SHUGX�RX�JDJQr
GHV�FRSLHV�GH�%2/$���GHO�HW�GXS���S�������/D�GrOrWLRQ���S�����HVW�IRUWHPHQW�DVVRFLrH�m�XQH�DQrPLH��S� ��H����25� �����HQ�SDUWLFXOLHU�O�DQrPLH
IHUULSULYH��6L�QRXV�VWUDWL�RQV�FHV�UrVXOWDWV�SDU�OH�QRPEUH�GH�FRSLHV�GH�%2/$���QRXV�REVHUYRQV�XQH�DVVRFLDWLRQ�HQWUH�XQ�IDLEOH�QRPEUH�GH�FRSLHV�GX
JqQH�HW�O�DQrPLH��3� ��H����HQ�SDUWLFXOLHU�FKH]�OHV�LQGLYLGXV�DYHF�WURLV�FRSLHV����VXU������������&RQIRUPrPHQW�DX[�GRQQrHV�KXPDLQHV��OH�PRGqOH
PXULQ �GH �OD �GrOrWLRQ ���S���� �HW �OHV �VRXULV �Gr�FLHQWHV �HQ �%ROD� �PRQWUHQW �GHV �VLJQHV �SUrFRFHV �GH �FDUHQFH �HQ �IHU� �XQH �GLPLQXWLRQ �GX �WDX[
G
KrPRJORELQH��XQH�UrGXFWLRQ�GX�QRPEUH�GH�JOREXOHV�URXJHV�HW�XQH�DXJPHQWDWLRQ�GH�OD�SURWRSRUSK\ULQH�]LQF��1RV�UrVXOWDWV�LQGLTXHQW�TXH�%2/$�
SDUWLFLSH�m�O
KRPrRVWDVLH�GX�IHU�LQ�YLYR��6RQ�H[SDQVLRQ�UDSLGH�SRXUUDLW�DYRLU�FRQWULEXr�m�SURWrJHU�OHV�KRPPHV�G�XQH�FDUHQFH�HQ�IHU��QRWUH�HVSqFH
D\DQW�rODUJL�DYHF�VXFFqV�VRQ�DLUH�rFRORJLTXH�DX�SUL[�G�XQH�SUrGLVSRVLWLRQ�DFFUXH�DX[�UrDUUDQJHPHQWV�DVVRFLrV�m�O�DXWLVPH�

3LiFH�MRLQWH�����S��BV\QGURPHB$5H\PRQGB$VVLVHV7RXUV�GRF[
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$GULHQ�%ORFK

&6�����$QDO\VH�SDU�SXFH�f�$'1�c�VLQJOH�QXFOjRWLGH�SRO\PRUSKLVP�d�FKH]�����IDPLOOHV�GqHQIDQWV�QjV�DYHF�XQ�K\SRVSDGLDV�GLVWDO
LVROj

$XWHXUV��

$GULHQ�%ORFK������0DWWKLHX�3H\FHORQ������-HDQ�3LHUUH�6L�URL������6DQGUD�&KDQWRW�%DVWDUDXG������*HQHYLqYH�4XHQXP�0LUDLOOHW������)HUQDQGD�)UDGH�����
7KRPDV�%ODQF������&DSXFLQH�+\RQ������0XULHO�+RXDQJ������/DHWLWLD�0DUWLQLHULH������$QQDEHO�-DRXHQ�3D\H������&KULVWLQH�*UDSLQ������*HRUJHV�$XGU\�����
$ODD�(OJKRQHLPL������6HUJH�$PVHOHP������0DULH�/HJHQGUH������/L]D�$OL����

���*rQrWLTXH�HW�(PEU\RORJLH�0rGLFDOH��+zSLWDO�7URXVVHDX��3DULV��)UDQFH
���&KLUXUJLH�3rGLDWULTXH�8URORJLTXH�HW�9LVFrUDOH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
���&KLUXUJLH�3rGLDWULTXH�9LVFrUDOH�HW�1rRQDWDOH��+zSLWDO�7URXVVHDX��3DULV��)UDQFH
���&KLUXUJLH�9LVFrUDOH�3rGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���([SORUDWLRQV�(QGRFULQLHQQHV�3rGLDWULTXHV��+zSLWDO�7URXVVHDX��3DULV��)UDQFH
���(QGRFULQRORJLH�3rGLDWULTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH

0RWV�FOHIV���*rQrWLTXH��3XFH��$'1��&19��K\SRVSDGLDV��SrGLDWULH��F\WRJrQrWLTXH

5jVXPj��

%XW�GH�O�rWXGH��/�K\SRVSDGLDV�HVW�O�DQRPDOLH�FRQJrQLWDOH�GHV�RUJDQHV�JrQLWDX[�H[WHUQHV�GX�JDUpRQ�OD�SOXV�IUrTXHQWH��6RQ�LQFLGHQFH�HVW�HQ�FRQVWDQWH
DXJPHQWDWLRQ�ELHQ�TXH�OHV�FDXVHV�UHVWHQW�HQFRUH�LQFRQQXHV��'HV�IDFWHXUV�HQGRFULQLHQV��YDVFXODLUHV�HW�HQYLURQQHPHQWDX[�RQW�rWr�LQFULPLQrV�HW
O�RULJLQH�JrQrWLTXH�HQ�FDV�GH�IRUPH�PLQHXUH�UHVWH�SUREDEOHPHQW�VRXV�HVWLPrH��/�REMHFWLI�GH�FHWWH�rWXGH�rWDLW�GH�UrDOLVHU�XQH�rWXGH�SDQJrQRPLTXH
SDU�SXFH�m�$'1�c�613�h�FKH]�GHV�HQIDQWV�QrV�DYHF�XQ�K\SRVSDGLDV�GLVWDO�LVROr�HW�OHXUV�SDUHQWV�

0rWKRGHV� �8QH�FRKRUWH �GH�����HQIDQWV �D �rWr �rWDEOLH �GHSXLV ������GDQV�ODTXHOOH �����JDUpRQV�SUrVHQWHQW �XQ�K\SRVSDGLDV �GLVWDO �LVROr �VDQV
FRQVDQJXLQLWr�QL�RULJLQH�IDPLOLDOH��/�$'1�JHUPLQDO�GH�FHV�SDWLHQWV�D�rWr�H[WUDLW�GHV�O\PSKRF\WHV�VDQJXLQV�VHORQ�OD�WHFKQLTXH�KDELWXHOOH��8Q
FDU\RW\SH�VWDQGDUG�SXLV�XQH�DQDO\VH�SDQJrQRPLTXH�SDU�SXFH�m�$'1�c�613����FKLSV��,OOXPLQDd��h�RQW�rWr�UrDOLVrV�SRXU�WRXV�OHV�SDWLHQWV�

5rVXOWDWV� �'DQV�FHWWH �FRKRUWH� ����DQRPDOLHV ���������SRXYDQW �sWUH �HQ�OLHQ �DYHF�OD �VXUYHQXH�G�XQ�K\SRVSDGLDV �GLVWDO �LVROr �RQW �rWr �LGHQWL�rHV �SDU
SXFHV �m �$'1� �/�rWXGH �GH �VrJUrJDWLRQ �IDPLOLDOH �D �PLV �HQ �rYLGHQFH �XQ �FDUDFWqUH �KrUrGLWDLUH �GDQV �VL[ �FDV� �8QH �VHXOH �WUDQVORFDWLRQ
���;<�W�������S���T����GH�QRYR�D�rWr�YLVLEOH�VXU�OH�FDU\RW\SH��'HV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV�VXVFHSWLEOHV�G�sWUH�LPSOLTXrHV�GDQV�FHWWH
SDWKRORJLH�rWDLHQW�SUrVHQWHV�FKH]����SDWLHQWV������GXSOLFDWLRQV��WURLV�GrOrWLRQV��VL[�GRXEOH�GXSOLFDWLRQV��WURLV�GrOrWLRQV��GHX[�GrOrWLRQV�GXSOLFDWLRQV
HW�XQH�WUDQVORFDWLRQ�DYHF�GXSOLFDWLRQ��TXL�HQJOREHQW�XQ�WRWDO�GH����JqQHV�FDQGLGDWV��/�rWXGH�SDQJrQRPLTXH�D�UHWURXYr�GHV�UrJLRQV�G�KRPR]\JRWLH�!
��0E�FKH]�FLQT�SDWLHQWV��TXL�SRXUUDLHQW�DEULWHU�GHV�PXWDWLRQV�m�O�rWDW�KRPR]\JRWH�GDQV�GHV�JqQHV�FDQGLGDWV��/�rWXGH�GH�VrJUrJDWLRQ�IDPLOLDOH�Q�D
PLV�HQ�rYLGHQFH�DXFXQ�FDUDFWqUH�KrUrGLWDLUH�

&RQFOXVLRQ��/�DQDO\VH�SDQJrQRPLTXH�SDU�SXFHV�m�$'1�D�WURXYr�GH�IDpRQ�VXUSUHQDQWH�������DQRPDOLHV�VXVFHSWLEOHV�G�sWUH�HQ�OLHQ�DYHF�OD�VXUYHQXH
G�XQ�K\SRVSDGLDV�GLVWDO�LVROr�QRQ�KrUrGLWDLUH��/�XWLOLVDWLRQ�GH�FHV�QRXYHDX[�RXWLOV�G�DQDO\VH�JrQrWLTXH�VHPEOH�HVVHQWLHOOH�m�OD�FRPSUrKHQVLRQ�GHV
PrFDQLVPHV�GH�VXUYHQXH�GH�FHWWH�SDWKRORJLH�PDOJUr�XQ�FRQVHLO�JrQrWLTXH�SRWHQWLHOOHPHQW�GL�FLOH�
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dSLGdPLRORJLTXH�HW�%LRLQIRUPDWLTXH

)5('(5,&�75$1�0$8�7+(0

&6�����6jTXHQhDJH�GH�JjQRPHV�DSUiV�$&3$�HW�VjTXHQhDJH�G
H[RPH�WULR�QjJDWLIV�������GH�GLDJQRVWLF�SRVLWLI�DYHF�XQH
LQWHUSUjWDWLRQ�OLPLWjH�DX[�UjJLRQV�H[RQLTXHV�HW�YDULDWLRQV�GH�VWUXFWXUH

$XWHXUV��

)UrGrULF�7UDQ�0DX�7KHP���������$OH[DQGUH�3ODJRV������$QJH�/LQH�%UXHO���������3DWULFN�&DOOLHU������6HEDVWLHQ�0RXWWRQ������6RSKLH�1DPERW��������
'DSKQH�/HKDOOH������1ROZHQQ�-HDQ������-XOLDQ�'HODQQH������&DUROLQH�5DFLQH������-XOLHQ�7KHYHQRQ������&KDUORWWH�3RH������7KLEDXG�-RXDQ������0DUWLQ
&KHYDULQ������0DUMRODLQH�:LOOHPV������&KULVWLQH�&RXEHV������'DYLG�*HQHYLHYH���������1DGD�+RXFLQDW������$OLFH�0DVXUHO������$QQH�/DXUH�0RVFD�%RLGURQ
�����(PLOLH�7LVVHUDQG������$UWKXU�6RUOLQ������%HUWUDQG�,VLGRU������6ROYHLJ�+HLGH�������$OH[DQGUD�$IHQMDU�������'LDQD�5RGULJXH]�������&\ULO�0LJQRW������
'HOSKLQH�+HURQ�������0DULH�9LQFHQW������3HUULQH�&KDUOHV�������6\OYLH�2GHQW�������&KULVWHO�'XERXUJ�������$QQH�)DXGHW�������%RULV�.HUHQ�������%HQMDPLQ
&RJQH�������$QQH�%RODQG�������5REHUW�2ODVR�������-HDQ�)UDQpRLV�'HOHX]H�������<DQQLV�'X�RXUG������/DXUHQFH�)DLYUH���������&KULVWRSKH�3KLOLSSH��������
&KULVWHO�7KDXYLQ����������$QWRQLR�9LWREHOOR�������

���8QLWr�)RQFWLRQQHOOH�G�,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP���8QLYHUVLWr�GH�%RXUJRJQH�805�����*$'��&+8�'LMRQ��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH�HW�*rQrWLTXH�0ROrFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV�h�GH�O�(VW��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�$'6225��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWr�,QVHUP�8������&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH���&+8�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�/D�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�HW�HPEU\RORJLH�PrGLFDOH��&+8�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����&HQWUH�GH�5rIrUHQFH�GH�1HXURJrQrWLTXH�HW�6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��&+8�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����*rQrWLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����'rSDUWHPHQW�GH�*rQRPLTXH�GX�GrYHORSSHPHQW��&+8�3LWLr�6DOHSsWULqUH��3DULV��)UDQFH
����,QVWLWXW�GX�WKRUD[��&+8�1DQWHV��1DQWHV��)UDQFH
����,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&15*+��(YU\��)UDQFH
����&HQWUH�GH�5rIrUHQFH�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���VrTXHQpDJH�GH�JrQRPH��DQRPDOLHV�GH�VWUXFWXUHV��69��DQRPDOLH�GX�GrYHORSSHPHQW��Gr�FLHQFH�LQWHOOHFWXHOOH�

5jVXPj��

/HV�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�OD�Gr�FLHQFH�LQWHOOHFWXHOOH��$'�',��D�HFWHQW�HQYLURQ����GH�OD�SRSXODWLRQ��/HXU�GLDJQRVWLF�UHSRVH�VXU�O�H[SHUWLVH
FOLQLTXH��O�DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�m�$'1��OD�UHFKHUFKH�GX�V\QGURPH�;�IUDJLOH�f�O�rWXGH�GH�JqQHV�FLEOrV�RULHQWrV�SDU�OHV�GRQQrHV�FOLQLTXHV�
HW�SOXV�UrFHPPHQW��OH�VrTXHQpDJH�G�H[RPH��(6���$FWXHOOHPHQW��O�HQVHPEOH�GH�FHV�DQDO\VHV�SHUPHWWHQW�GH�SRVHU�XQ�GLDJQRVWLF�rWLRORJLTXH�FKH]
HQYLURQ��������GHV�SDWLHQWV��/H�VrTXHQpDJH�GH�JrQRPH��*6��HVW�GRQF�XQH�YrULWDEOH�RSSRUWXQLWr�SRXU�FHV�SDWLHQWV�FDU�LO�SHUPHW�XQH�PHLOOHXUH
FRXYHUWXUH�H[RQLTXH��OD�GrWHFWLRQ�GH�YDULDWLRQV�QRQ�H[RQLTXHV�HW�O�DQDO\VH�GH�YDULDWLRQV�GH�VWUXFWXUHV��69��QRQ�GrFHODEOHV�SDU�G�DXWUHV�PrWKRGHV
F\WRJrQrWLTXHV�

&KH]����SDWLHQWV�����JDUpRQV�HW�����OOHV���nJH�PR\HQ������DQV���XQ�*6��PR\HQQH���;��HQ�WULR�D�rWr�UrDOLVr��/H�SLSHOLQH�ELR�LQIRUPDWLTXH�D�LQFOXV�OD
GrWHFWLRQ �GHV �YDULDWLRQV �FRGDQWHV �SDU �+DSORW\SH �&DOOHU ��*$7.�� �GHV �YDULDWLRQV �GX �QRPEUH �GH �FRSLH ��&19� �HW �GHV �69V �SDU �� �DSSURFKHV
FRPSOrPHQWDLUHV�EDVrHV�VXU�O�HVWLPDWLRQ�GH�OD�SURIRQGHXU��&RQWURO�)5((&��HW�OHV�DQRPDOLHV�GH�SDLUHV�HW�GH�OHFWXUHV�FRXSrHV��/803<��

/HV����SDWLHQWV�SUrVHQWDLHQW�HQ�PR\HQQH�����IRLV�SOXV�GH�YDULDWLRQV�LQWURQLTXHV�TX�H[RQLTXHV�HW�HQYLURQ�������69V��(Q�PR\HQQH�SDU�LQGLYLGX����
YDULDWLRQV�GH�QRYR����H[RQLTXHV�HW����LQWURQLTXHV��HW�SOXV�GH��������YDULDWLRQV�ELDOOrOLTXHV�����H[RQLTXHV�HW��������LQWURQLTXHV��LPSOLTXDLHQW�GHV
JqQHV�20,0�PRUELGHV��3RXU�OHV�69V��HQ�PR\HQQH����rWDLHQW�UDUHV�HW�LPSDFWDLHQW�GHV�JqQHV�20,0�PRUELGHV�

8Q�GLDJQRVWLF�SRVLWLI�D�rWr�SRVr�FKH]�������SDWLHQWV��������LQFOXDQW���619V����&19�HW���69V��/HV�619V�LPSOLTXDLHQW�&<),3���(,)�)��)2;*���.07�'�
0$*(/���385$��60$5&(��HW�=0,=���/RUV�GH�O�(6��FHV�YDULDWLRQV�Q�DYDLHQW�SDV�rWr�UHWHQXHV�FDU�QRQ�LPSOLTXrHV�HQ�SDWKRORJLH�KXPDLQH�DX�PRPHQW
GH�O�DQDO\VH��&<),3���(,)�)��=0,=����PDO�FDSWXUrH��385$��RX�PDO�LQWHUSUrWrHV��)2;*���.07�'��0$*(/���60$5&(����/H�&19�rWDLW�XQH�GrOrWLRQ
SDUWLHOOH�GH�*$7$'�%��/HV�69V�LQFOXDLHQW���LQYHUVLRQV�GH�QRYR��%&/��$�HW�0()�&�����WUDQVORFDWLRQ��)%1���HW���69V�FRPSOH[HV��LQYHUVLRQ�GrOrWLRQ�GH
&$6. �HW �::2;�� �/D �69�GH�::2;�rWDLW �HQ�WUDQV �G�� �619� �/D �PDMRULWr �GH �FHV �DQRPDOLHV �Q�rWDLHQW �SDV �GrFHODEOHV �SDU �GHV �VWUDWrJLHV �GH
F\WRJrQrWLTXHV�FRQYHQWLRQQHOOHV�RX�G�(6�DYHF�GrWHFWLRQ�GH�&19V��'HV�96,�RQW�rWr�LGHQWL�rHV�FKH]�������SDWLHQWV�������LQFOXDQW����619V�HW���69V�
3DUPL�OHV�619V����LPSDFWDLHQW�GHV�JqQHV�KDXWHPHQW�FDQGLGDWV�SRXU�XQH�QRXYHOOH�LPSOLFDWLRQ�HQ�SDWKRORJLH�KXPDLQH�

(Q�FRQFOXVLRQ��OH�*6�SUrVHQWH�XQ�LQWrUsW�LQGrQLDEOH�SRXU�OH�GLDJQRVWLF�GHV�SDWLHQWV�DYHF�$'�',��PsPH�DSUqV�XQ�(6�HQ�WULR��6RQ�LQWHUSUrWDWLRQ�
UHQGXH�GL�FLOH�SDU�OD�TXDQWLWr�LPSRUWDQWH�HW�OD�FRPSOH[LWr�GHV�YDULDWLRQV��V�DYqUH�DFWXHOOHPHQW�UHVWUHLQWH�DX[�YDULDWLRQV�H[RQLTXHV�HW�GH�VWUXFWXUHV�
6HXOH�XQH�DQDO\VH�LQWrJUrH�GHV�GRQQrHV�GH�*6�HW�GH�51$VHT�DYHF�GHV�RXWLOV�ELRLQIRUPDWLTXHV�FRPELQDQW�FHV�GRQQrHV�SHUPHWWUDLW�G�rWHQGUH
O�LQWHUSUrWDWLRQ�GH�FHV�GRQQrHV�DX[�UrJLRQV�LQWURQLTXHV�HW�LQWHUJrQLTXHV�
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7KRPDV�6PRO

&6�����&RQVHUYDWLRQ�LQ�VLOLFR�GHV�GRPDLQHV�WRSRORJLTXHPHQW�DVVRFLjV�HQ�SRSXODWLRQ�WjPRLQ��LPSDFW�VXU�OqLQWHUSUjWDWLRQ�GHV�&19

$XWHXUV��

7KRPDV�6PRO���������)ORUHQFH�3HWLW���������(OLVH�%RXGU\�/DELV������6RQLD�%RXTXLOORQ������3HUULQH�%UXQHOOH������0rODQLH�5DPD������&DWKHULQH�5RFKH�
/HVWLHQQH������6\OYLH�0DQRXYULHU�+DQX���������-DPDO�*KRXPLG�������

���,QVWLWXW�GH�JrQrWLTXH�PrGLFDOH��&+8�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH��&+8�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���7$'��&19��20,0��6<6,'

5jVXPj��

,QWURGXFWLRQ� �/�LPSOLFDWLRQ �GHV �UXSWXUHV �GH �IURQWLqUHV �GH �GRPDLQHV �WRSRORJLTXHPHQW �DVVRFLrV ��7$'� �HVW �PDLQWHQDQW �ELHQ �rWDEOLH �FRPPH
PrFDQLVPH�UHVSRQVDEOH�GH�SDWKRORJLHV�KXPDLQHV��&HSHQGDQW��KRUPLV�XQ�IDLEOH�QRPEUH�GH�PDODGLHV��OHV�UXSWXUHV�GH�IURQWLqUHV�GH�7$'�QH�VHPEOHQW
SDV�sWUH�D�SULRUL�XQ�PrFDQLVPH�IUrTXHQW�GH�SDWKRORJLHV�JrQrWLTXHV��$XVVL��QRXV�DYRQV�FKHUFKr�m�GrWHUPLQHU�HQ�SRSXODWLRQ�JrQrUDOH�HW�m�O�rFKHOOH
GX�JrQRPH��TXHOV�rWDLHQW�OHV�7$'�GRQW�OHV�IURQWLqUHV�Q�rWDLHQW�MDPDLV�GrOHWrV�HW�OHXU�FRQWHQX�HQ�JqQH��1RXV�QRXV�VRPPHV�SOXV�SDUWLFXOLqUHPHQW
LQWrUHVVrV�DX[�7$'�LPSOLTXDQW�GHV�JqQHV�UHVSRQVDEOHV�GH�Gr�FLHQFHV�LQWHOOHFWXHOOHV�

0jWKRGH��1RXV�QRXV�VRPPHV�DSSX\rV�VXU�OHV�GRQQrHV�SXEOLrHV�GH�FDUWRJUDSKLHV�GHV�7$'�GDQV�GL�rUHQWV�PRGqOHV�FHOOXODLUHV�HW�VXU�OHV�GRQQrHV
SXEOLTXHV�GH�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV�GH�VHJPHQWV�JrQRPLTXHV��&19��HQ�SRSXODWLRQ�JrQrUDOH��/HV�FRRUGRQQrHV�JrQRPLTXHV�GH�������
PLFURGrOrWLRQV�SURYHQDQW�GHV�EDVHV�'*9��*QRP$'��GHV�DQQRWDWLRQV�ErQLJQHV�GH�&OLQ9DU�HW�'(&,3+(5��DLQVL�TXH�GHV�&19�WrPRLQV�GH�SXEOLFDWLRQ
�&RH�HW�DO���1DW��*HQHW��������RQW�rWr�XWLOLVrHV��'RX]H�MHX[�GH�GRQQrHV�GH�+L�&�RQW�rWr�FURLVrV�DYHF�OHV�FRRUGRQQrHV�GHV�&19��&HUWDLQV�7$'�
TXDOL�rV�GH�UREXVWHV��RQW�rWr�LGHQWL�rV�VDQV�DXFXQH�IURQWLqUH�WRXFKrH�SDU�XQ�&19�GH�OD�SRSXODWLRQ�JrQrUDOH��/HV�FRQWHQXV�JrQLTXH�HQWUH�FHV�7$'
UREXVWHV�HW�OHV�7$'�QRQ�UREXVWHV�RQW�rWr�FRPSDUrV��m�OD�UHFKHUFKH�G�XQ�rYHQWXHO�HQULFKLVVHPHQW�HQ�JqQHV�GHV�EDVHV�20,0�HW�6\V,'�

5jVXOWDWV��/HV����VrULHV�GH�+L�&�FRPSRUWHQW�XQH�PrGLDQH�GH������7$'�G�XQH�WDLOOH�PrGLDQH�GH�����NE��/H�SRXUFHQWDJH�PrGLDQ�GH�7$'�FRQVHUYrV
HVW�GH�������>�������������@��/HV�7$'�QRQ�UREXVWH�SUrVHQWHQW�XQ�HQULFKLVVHPHQW�SOXV�LPSRUWDQW�HQ�JqQHV�TXH�OHV�7$'�UREXVWHV��������JqQHV�7$'
YV�������S������H�����/HV�7$'�UREXVWHV�FRPSUHQQHQW�XQ�SOXV�JUDQG�QRPEUH�GH�JqQHV�20,0�������JqQHV�20,0�7$'�YV������S� ��������UHSUrVHQWDQW
UHVSHFWLYHPHQW�������HW�������GX�FRQWHQX�PR\HQ�HQ�JqQHV�GH�FHV���JURXSHV��S������H������/H�FRQWHQX�HQ�JqQHV�DVVRFLrV�m�GHV�SDWKRORJLHV�QHXUR�
GrYHORSSHPHQWDOHV�GRPLQDQWHV�GH�OD�EDVH�6\V,'�HVW�rJDOHPHQW�VXSrULHXU�������JqQHV�7$'�YV�����JqQHV�7$'��S� ��������$LQVL��OHV�7$'�UREXVWHV
UHJURXSHQW��������GHV�JqQHV�20,0�HW��������GHV�JqQHV�GH�OD�EDVH�6\V,'�

&RQFOXVLRQ��&HV�GRQQrHV�VXJJqUHQW�TXH�O�H[SUHVVLRQ�GHV�JqQHV�SRXUUDLW�sWUH�PRLQV�VHQVLEOH�DX[�UXSWXUHV�GH�IURQWLqUHV�GH�7$'��/�DQDO\VH�GX
FRQWHQX�HQ�JqQHV�GHV�GHX[�W\SHV�GH�7$'�VXJJqUH�TXH�OHV�7$'�UREXVWHV�FRQWLHQQHQW�PRLQV�GH�JqQHV��PDLV�SOXV�GH�JqQHV�UHVSRQVDEOHV�GH
SDWKRORJLHV�KXPDLQHV�HW�HQ�SDUWLFXOLHU�GH�WURXEOH�GX�QHXURGrYHORSSHPHQW��&HV�JqQHV�VHPEOHQW�VDQFWXDULVrV�GDQV�OHV�7$'�UREXVWHV��,O�HVW�GRQF�WUqV
LQWULJXDQW�GH�QH�SDV�REVHUYHU�SOXV�IUrTXHPPHQW�GH�UrDUUDQJHPHQW�GH�IURQWLqUHV�GH�7$'�UREXVWHV�HQ�SDWKRORJLHV�KXPDLQH���(VW�FH�G~�m�GHV
PrFDQLVPHV �GH �FRPSHQVDWLRQ �PROrFXODLUH �GH �WHOV �UrDUUDQJHPHQWV �" �2X �m �XQH �UrVROXWLRQ �KDELWXHOOH �WURS �IDLEOH �SRXU �O�LGHQWL�FDWLRQ �GH �PLFUR�
UrDUUDQJHPHQWV�m�FHV�ORFL�"
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3DXOLQH�0RQLQ

&6�����0RGjOLVDWLRQ�HW�TXDQWLuFDWLRQ�GH�OqLPSDFW�GHV�&19V�VXU�OqLQWHOOLJHQFH�JjQjUDOH�

$XWHXUV��

3DXOLQH�0RQLQ���������&DWKHULQH�6FKUDPP���������(OLVH�'RXDUG���������0RU�$EVD�/RXP���������0DXGH�$XJHU������0DUWLQHDX�-HDQ�/RXLV������=RKUD�6DFL
�����&HOLD�*UHHQZRRG���������*XLOODXPH�+XJXHW���������6rEDVWLHQ�-DFTXHPRQW�������

���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���/DERUDWRLUH�-DFTXHPRQW��&HQWUH�GH�UHFKUHFKH�GX�&+8�6DLQWH�-XVWLQH��0RQWUrDO��&DQDGD
���)DFXOWr�GH�PrGHFLQH��GrSDUWHPHQW�GH�SrGLDWULH��8QLYHUVLWr�GH�0RQWUrDO��0RQWUrDO��&DQDGD
���'HSDUWHPHQW�RI�(SLGHPLRORJ\��%LRVWDWLVWLFV�DQG�2FFXSDWLRQQHO�+HDOWK��0F*LOO�8QLYHUVLW\��0RQWUrDO��&DQDGD
���/DG\�'DYLV�,QVWLWXWH��-HZLVK�*HQHUDO�+RVSLWDO��0RQWUrDO��&DQDGD

0RWV�FOHIV���&19��9DULDQW�GX�1RPEUH�GH�&RSLH���4,��4XRWLHQW�,QWHOOHFWXHO���QHXURGrYHORSSHPHQW��S/,��SUREDELOLWr�G�sWUH�LQWROrUDQW�DX[�YDULDQWV
SHUWH�GH�IRQFWLRQ���UDWLR�REV�H[S��QRPEUH�GH�YDULDQWV�REVHUYrV���QRPEUH�GH�YDULDQWV�DWWHQGXV��

5jVXPj��

&RQWH[WH

'HV�YDULDQWV �GX�QRPEUH�GH�FRSLH ��&19V� �SDWKRJqQHV�VRQW �LGHQWL�rV �FKH] ����m �����GHV �SDWLHQWV �UrIrUrV �SRXU �WURXEOHV �QHXURGrYHORSSHPHQWDX[�
1rDQPRLQV��O�LPSDFW�GH�FHV�&19V�VXU�OD�FRJQLWLRQ�UHVWH�PDO�TXDQWL�r�FDU�OD�PDMRULWr�G�HQWUH�HX[�VRQW�WURS�UDUHV�SRXU�sWUH�rWXGLrV�LQGLYLGXHOOHPHQW�
'DQV�XQH�UrFHQWH�rWXGH��QRXV�DYRQV�GrYHORSSr�XQ�PRGqOH�OLQrDLUH��EDVr�VXU�GHV�VFRUHV�G�DQQRWDWLRQV�JrQLTXHV��FDSDEOH�GH�SUrGLUH�OD�WDLOOH�GH
O�H�HW�GH�WRXWH�GrOrWLRQ�VXU�OH�TXRWLHQW�LQWHOOHFWXHO��4,���&HSHQGDQW��O�LPSDFW�GHV�GXSOLFDWLRQV�HW�GHV�JqQHV�D\DQW�GHV�WDLOOHV�G�H�HW�H[WUsPHV�Q�D�SX
sWUH�FODLUHPHQW�PRGrOLVr�

�

2EMHFWLI

/�REMHFWLI�HVW�G�LGHQWL�HU�OHV�FDUDFWrULVWLTXHV�GX�FRQWHQX�JrQLTXH�GHV�&19V�SHUPHWWDQW�GH�SUrGLUH�OHXU�LPSDFW�VXU�OHV�WUDLWV�FRJQLWLIV��

�

0jWKRGHV

1RXV�DYRQV�DQDO\Vr�XQ�JUDQG�MHX�GH�GRQQrHV�FRPELQDQW�OHV�PHVXUHV�G�LQWHOOLJHQFH�JrQrUDOH��4,�RX�IDFWHXU�JrQrUDO��HW�OHV�&19V�GH��������LQGLYLGXV
GH�OD�SRSXODWLRQ�JrQrUDOH����FRKRUWHV��HW�������LQGLYLGXV�LVVXV�GH���FRKRUWHV�DXWLVWLTXHV��6LPRQV�6LPSOH[�&ROOHFWLRQ��0661*��$XWLVP�*HQRPH
3URMHFW��HW�6LPRQV�IRXQGDWLRQ�3RZHULQJ�$XWLVP�5HVHDUFK�IRU�.QRZOHGJH���/H�PRGqOH�OLQrDLUH�VH�EDVH�VXU�OHV�JqQHV�LQFOXV�GDQV�OHV�&19V�VHORQ�OHXUV
SUREDELOLWr�G�sWUH�LQWROrUDQW�m�O�KDSORLQVX�VDQFH��S/,���RX�VHORQ�OHXUV�UDWLR�GX�QRPEUH�GH�YDULDQWV�SHUWH�GH�IRQFWLRQ��/R)��REVHUYrV���QRPEUH�GH�/R)
DWWHQGXV��/R)�REV�H[S���'HV�PrWD��HW�PrJD�DQDO\VHV�RQW�rWr�H�HFWXrHV�HQWUH�OHV�FRKRUWHV��/D�YDOLGDWLRQ�GX�PRGqOH�D�rWr�H�HFWXrH�HQ�FRPSDUDQW�VD
SUrGLFWLRQ�DX[�REVHUYDWLRQV�GH�OD�OLWWrUDWXUH�SRXU����&19V�SV\FKLDWULTXHV�UrFXUUHQWV��

�

5jVXOWDWV

/D�PrWD�DQDO\VH�Q�D�SDV�PRQWUr�G�KrWrURJrQrLWr�VLJQL�FDWLYH�HQWUH�OHV�GL�rUHQWHV�FRKRUWHV��\�FRPSULV�HQWUH�OHV�FRKRUWHV�DXWLVWLTXHV��HW�QRXV�DYRQV
SX�UrSOLTXHU�O�HVWLPDWLRQ�GH�O�LPSDFW�GHV�GrOrWLRQV�VXU�O�HQVHPEOH�GHV�FRKRUWHV��/D�PrJD�DQDO\VH�D�PRQWUr�TXH�OD�GrOrWLRQ�G���XQLWr�GH�S/,�HQWUDvQH
XQH�SHUWH�GH�����SRLQWV�GH�4,�������=�VFRUH��6( ������3 ����������/�HVWLPDWLRQ�SRXU�OHV�GXSOLFDWLRQV�HVW���IRLV�SOXV�EDVVH�DYHF�XQH�SHUWH�GH�����
SRLQWV�GH�4,�������=�VFRUH��6( ������3 ��������SDU�XQLWr�GH�S/,�GXSOLTXrH��

1RXV�DYRQV�rJDOHPHQW�TXDQWL�r�O�LPSDFW�GHV�JqQHV�VLJQL�FDWLYHPHQW�HQULFKLV�HQ�YDULDQWV�GH�QRYRGDQV�OHV�SRSXODWLRQV�QHXURGrYHORSSHPHQWDOHV�
OHXUV�H�HWV�VRQW���m����IRLV�SOXV�LPSRUWDQW�

/HV�UrVXOWDWV�REVHUYrV�DYHF�OH�PRGqOH�DSSOLTXr�VXU�OH�UDWLR�/R)�REV�H[S�VRQW�VLPLODLUHV��/HV���VFRUHV�G�DQQRWDWLRQV�VRQW�GRQF�DXVVL�SHUIRUPDQWV�O�XQ
TXH�O�DXWUH�

/D�FRQFRUGDQFH�GHV�HVWLPDWLRQV�GX�PRGqOH�DYHF�OHV�GRQQrHV�GH�OD�OLWWrUDWXUH�V�rOqYH�m�����SRXU�OHV�GrOrWLRQV�HW�����SRXU�OHV�GXSOLFDWLRQV�

�

&RQFOXVLRQ

1RWUH �PRGqOH� �HQWUDLQr �VXU �SUqV �GH ������� �&19V �UrSDUWLV �GDQV �O�HQVHPEOH �GX �JrQRPH� �HVWLPH �DYHF ��DELOLWr �O�LPSDFW �GHV �GrOrWLRQV �HW �GHV
GXSOLFDWLRQV�VXU�O�LQWHOOLJHQFH�JrQrUDOH��*UnFH�m�FHV�REVHUYDWLRQV��XQ�RXWLO�D�rWr�GrYHORSSr�HW�HVW�GLVSRQLEOH�HQ�OLJQH�SRXU�OHV�FOLQLFLHQV��&HW�RXWLO
OHXU�SHUPHW�G�HVWLPHU�OD�FRQWULEXWLRQ�GHV�&19V�UDUHV�QRQ�GRFXPHQWrV�GrWHFWrV�FKH]�OHXUV�SDWLHQWV�

3LiFH�MRLQWH���DEVWUDFWBDVVLVHVB&19B3DXOLQH021,1�GRF[



6(66,216�6,08/7$1((6������*dQdWLTXH
dSLGdPLRORJLTXH�HW�%LRLQIRUPDWLTXH

)DELHQQH�/(68(85

&6�����,GHQWLuFDWLRQ�GH�YRLHV�PjWDEROLTXHV�DVVRFLjHV�DX�ULVTXH�GH�FDQFHU�GLtjUHQFLj�GH�OD�WK\URmGH�SDU�DQDO\VH�SDQJjQRPLTXH

$XWHXUV��

2P�.XONDUQL������3LHUUH�(PPDQXHO�6XJLHU������-XOLH�*XLERQ������&KULVWLQH�/RQMRX������-HDQ�)UDQpRLV�'HOHX]H������$QQH�%RODQG�$XJH������'HOSKLQH�%DFT�
%DLDQ������&rOLQH�%HVVH������&DUROH�5XELQR������0DULH�&KULVWLQH�%RXWURQ�5XDXOW������(YJHQLD�2VWURXPRYD������$XVUHOH�.HVPLQLHQH������3DVFDO�*XrQHO
�����)ORUHQW�'H�9DWKDLUH������7KrUqVH�7UXRQJ������)DELHQQH�/HVXHXU����

���,QVHUP�8�����,QVWLWXW�&XULH��0LQHV�3DULV7HFK��36/�8QLYHUVLW\��3DULV��)UDQFH
���,QVHUP�8������&(63��8QLYHUVLWr�3DULV�6DFOD\��8QLYHUVLWr�3DULV�6XG��9LOOHMXLI��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��'rSDUWHPHQW�GH�O
,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��(YU\��)UDQFH
���6HFWLRQ�(QYLURQQHPHQW�HW�5D\RQQHPHQWV��&HQWUH�,QWHUQDWLRQDO�GH�5HFKHUFKH�VXU�OH�&DQFHU��/\RQ��)UDQFH

0RWV�FOHIV���FDQFHU�GL�rUHQFLr�GH�OD�WK\URwGH��DQDO\VH�SDQJrQRPLTXH��613V��RQWRORJLH

5jVXPj��

8QH�rWXGH�G�DVVRFLDWLRQ�SDQJrQRPLTXH�UrDOLVrH�SDU�OH�FRQVRUWLXP�(3,7+<5�D�LGHQWL�r�TXDWUH�UrJLRQV�GX�JrQRPH�DVVRFLrHV�DX�ULVTXH�GH�GrYHORSSHU
XQ�FDQFHU�GL�rUHQFLr�GH�OD�WK\URwGH��&'7�����T���LQFOXDQW�OHV�JqQHV�',5&��HW�,*)%3����S���LQFOXDQW�OH�JqQH�15*����T���LQFOXDQW�OH�JqQH�)2;(��HW
��T���SURFKH�GH�1.;�����/HV�DQDO\VHV�H�HFWXrHV�RQW�FRQVLGrUr�XQ�SDU�XQ�FKDFXQ�GHV���������SRO\PRUSKLVPHV�QXFOrRWLGLTXHV��613V��JrQRW\SrV�
FRPPH�FHOD�HVW�FODVVLTXHPHQW�XWLOLVr��&HWWH�DSSURFKH�SHXW�QrDQPRLQV�PDQTXHU�GH�SXLVVDQFH�SRXU�GrWHFWHU�GHV�613V�LQWHUDJLVVDQW�DYHF�G�DXWUHV
613V� �1RWUH �REMHFWLI �D �rWr �G�XWLOLVHU �XQH �VWUDWrJLH �EDVrH �VXU �OHV �YRLHV �ELRORJLTXHV �HW �OHV �LQWHUDFWLRQV �SURWrLTXHV �FRQQXHV �D�Q �G�LGHQWL�HU �GHV
HQVHPEOHV�GH�JqQHV�DSSDUWHQDQW�m�XQH�PsPH�FODVVH�G�RQWRORJLH�SRXYDQW�LQ�XHQFHU�O�DSSDULWLRQ�GX�&'7�

1RWUH�rWXGH�D�FRQFHUQr������FDV�GH�&'7�HW������WrPRLQV�G�RULJLQH�HXURSrHQQH�GH�VHSW�rWXGHV�FDV�WrPRLQV�UDVVHPEOrHV�GDQV�OH�FDGUH�GX
FRQVRUWLXP�(3,7+<5�HW�JrQRW\SrV�m�O�DLGH�GH�OD�SXFH�,OOXPLQD�2QFR$UUD\��HQYLURQ���������613V���$SUqV�XQ�FRQWUzOH�GH�TXDOLWr�VWULFW�GHV�613V
JrQRW\SrV����������613V�RQW�rWr�FRQVHUYrV�SRXU�O�DQDO\VH�HW���������613V�RQW�rWr�ORFDOLVrV�GDQV�RX�m�SUR[LPLWr�GH��������JqQHV��&HV�JqQHV�RQW
rWr�DVVLJQrV�m�GHV�IRQFWLRQV�ELRORJLTXHV�m�O�DLGH�GHV�EDVHV�GH�GRQQrHV�.(**������Gr�QLWLRQV���5($&720(�������Gr�QLWLRQV��HW�*2�������SURFHVVXV
ELRORJLTXHV�������IRQFWLRQV�PROrFXODLUHV�HW�����FRPSRVDQWV�FHOOXODLUHV���/�DQDO\VH�VWDWLVWLTXH�D�FRQVLVWr�m�GrWHUPLQHU�OHV�YRLHV�ELRORJLTXHV�RX�OHV
FODVVHV�G�RQWRORJLH�SRXYDQW�FRQWHQLU�XQ�H[FqV�GH�JqQHV�VLJQL�FDWLYHPHQW�DVVRFLrV�DX�&'7�m�O�DLGH�GX�ORJLFLHO�9(*$63DWKZD\�

1RWUH�DQDO\VH�D�PLV�HQ�rYLGHQFH����YRLHV�ELRORJLTXHV�GrFULWHV�GDQV�.(**�HW����GrFULWHV�GDQV�5($&720(�TXL�FRQWLHQQHQW�HQ�H[FqV�GHV�JqQHV
DVVRFLrV�DX�&'7�DX�VHXLO�GH�3���������/HV�YRLHV�.(**�LQFOXHQW�QRWDPPHQW�OHV�IRQFWLRQV�OLrHV�DX�PrWDEROLVPH�GX�FKROHVWrURO��GHV�JOXFLGHV�HW�GHV
DFLGHV �DPLQrV �WDQGLV �TXH �OHV �DQQRWDWLRQV �GH �5($&720(�SHUPHWWHQW �G�LGHQWL�HU �HQ �SOXV �OHV �YRLHV �GH �VLJQDOLVDWLRQ �HQ �DYDO �GX �UrFHSWHXU �W\URVLQH
NLQDVH�HUE%���+(5���HW�UrJXODQW�O�H[SUHVVLRQ�GH�FH�UrFHSWHXU�

3RXU�GrFULUH�OHV�UrVHDX[�GH�JqQHV�DVVRFLrV�DX�&'7��QRXV�DYRQV�HQVXLWH�XWLOLVr�O�DOJRULWKPH�(:BGP*:$6�TXL�LQWqJUH�OHV�DQQRWDWLRQV�VXU�OHV
LQWHUDFWLRQV�SURWrLQHV�SURWrLQHV�GH�OD�EDVH�+,17�HW�OHV�GRQQrHV�GX�&DQFHU�*HQRPH�$WODV�GH����&'7�HW�GX�WLVVXV�QRUPDO�DVVRFLr�SRXU�SULRULVHU�OHV
JqQHV�GRQW�O�H[SUHVVLRQ�HVW�DOWrUrH�GDQV�OHV�WXPHXUV��1RXV�DYRQV�DLQVL�LGHQWL�r����PRGXOHV�HQULFKLV�DYHF�OHV�Gr�QLWLRQV�GH�.(**�����RX�5($&720(
�����DX�VHXLO�3)'5���������GRQW�OHV�YRLHV�OLrHV�DX�PrWDEROLVPH�GH�O�DPLGRQ�HW�GX�VDFFKDURVH��m�OD�JO\FRJrQRO\VH��DX�PrWDEROLVPH�GX�JO\FRJqQH�HW�DX
PrWDEROLVPH�GH�O�LQVXOLQH�

&HWWH�rWXGH�PRQWUH�O�DYDQWDJH�G�XWLOLVHU�XQH�DSSURFKH�SHUPHWWDQW�O�DQDO\VH�GH�QRPEUHX[�PDUTXHXUV�JrQrWLTXHV�VLPXOWDQrPHQW��(OOH�D�SHUPLV�GH
FDUDFWrULVHU�GH�QRXYHOOHV�YRLHV�ELRORJLTXHV�LPSOLTXDQW�GHV�JqQHV�VXVFHSWLEOHV�G�DXJPHQWHU�OH�ULVTXH�GH�FH�FDQFHU�

3LiFH�MRLQWH���$EVWUDFWB$VVLVHVB(3,7+<5B/HVXHXU�SGI



6(66,216�6,08/7$1((6������*dQdWLTXH
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&KULVWRSKH�3+,/,33(

&6�����*HVWLRQ�GHV�GRQQjHV�VHFRQGDLUHV�GDQV�OH�FDGUH�GHV�DQDO\VHV�SDQJjQRPLTXHV�SDU�VjTXHQhDJH�KDXW�GjELW��SURMHW�),1'���
OH�SRLQW�GH�YXH�GHV�ODERUDWRLUHV

$XWHXUV��

*DHWDQ�/(6&$������%RULV�.(5(1������<DQQLV�'8))285'���������$QJH�/LQH�%58(/���������$UWKXU�625/,1���������)UrGrULF�75$1�0$8�7+(0���������-XOLHQ
%85$77,������'DPLHQ�6$1/$9,//(������0DULH�)$28&+(5������&ODLUH�*2856$8'������$XGUH\�/$%$/0(������0DULDQQH�7,//������1LFRODV�&+$7521�����
3LHUUH�$QWRLQH�52//$7�)$51,(5������&KDUOHV�3DWULFN�('(5<������'HOSKLQH�+(521������&rOLQH�9(5678<)7������$VVRFLDWLRQ�1DWLRQDOH�GHV�3UDWLFLHQV�GH
*rQrWLTXH�$13*0������&KULVWHO�7+$89,1���������/DXUHQFH�)$,95(���������&KULVWRSKH�3+,/,33(����

���6HUYLFH�GH�JrQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH��*+�3LWLr�6DOSsWULqUH��$3+3��3DULV��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c�,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��SODWH�IRUPH�GH�ELRORJLH�KRVSLWDOR�
XQLYHUVLWDLUH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��)+8�75$16/$'��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��'LMRQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH��3KDUPDFRJrQrWLTXH�HW�+RUPRQRORJLH��&+8�%LFHWUH��3DULV��)UDQFH
���5rVHDX�IUDQpDLV�GH�ODERUDWRLUHV�GH�UrIrUHQFH��KWWSV���DQSJP�IU�����)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV���&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�G
LQQRYDWLRQ�HQ�GLDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���$QDO\VHV�SDQJrQRPLTXHV���GRQQrHV�VHFRQGDLUHV

5jVXPj��

/H �VrTXHQpDJH �m �KDXW �GrELW ��6+'� �SDQJrQRPLTXH �R�UH �GH �QRXYHOOHV �RSSRUWXQLWrV �GH �GLDJQRVWLF �GDQV �OH �FRQWH[WH �GHV �PDODGLHV �UDUHV� �,O �SHUPHW
G�DERXWLU�SOXV�IUrTXHPPHQW�m�XQ�GLDJQRVWLF�SULPDLUH��EXW�GH�OD�FRQVXOWDWLRQ�JrQrWLTXH���LO�SHXW�DXVVL�FRQGXLUH�m�OD�GrFRXYHUWH�GH�YDULDWLRQV�QRQ�HQ
OLHQ�DYHF�OD�SDWKRORJLH�GX�SDWLHQW��&HV�GRQQrHV�VHFRQGDLUHV��VL�UHFKHUFKrHV�DFWLYHPHQW���RX�LQFLGHQWHV��GrFRXYHUWHV�IRUWXLWHV���SHXYHQW�GRQQHU�OLHX
m�GHV�DFWLRQV�SUrYHQWLYHV�RX�FXUDWLYHV�V�LQWrJUDQW�GDQV�XQH�GrPDUFKH�GH�PrGHFLQH�SHUVRQQDOLVrH��/H�IDLW�GH�SURSRVHU�DX[�SDWLHQWV�G�DYRLU�DFFqV
DX[�GRQQrHV�VHFRQGDLUHV�RX�LQFLGHQWHV�UHVWH�ODUJHPHQW�GrEDWWX�HQ�)UDQFH�HW�m�O�rWUDQJHU��&H�WUDYDLO�V�LQVFULW�GDQV�OH�FDGUH�GX�SURMHW�GH�UHFKHUFKH
),1'��35(36�������c�OHV�GRQQrHV�VHFRQGDLUHV�SURGXLWHV�SDU�6+'�HQ�GLDJQRVWLF���GX�EHVRLQ�GHV�SDWLHQWV�DX[�PRGDOLWrV�RUJDQLVDWLRQQHOOHV�h��DYHF��
&505�$Q'',�5DUHV�SDUWLFLSDQWV��'LMRQ��/\RQ��3DULV�3LWLr���6HORQ�OH�SURWRFROH��VHXOHV�OHV�YDULDWLRQV�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV�SRXU
WURLV�FDWrJRULHV�GH�'6�VRQW�WUDQVPLVHV�DX�JrQrWLFLHQ�SUHVFULSWHXU�VL�OH�SDWLHQW�\�D�FRQVHQWL��/H�JURXSH���FRPSUHQG�OHV�YDULDWLRQV�GDQV�GHV�JqQHV
UHVSRQVDEOHV�G�XQH�SUrGLVSRVLWLRQ�m�XQH�PDODGLH�m�UrYrODWLRQ�WDUGLYH�DFFHVVLEOH�m�XQH�SUrYHQWLRQ������JqQHV��OLVWH�$&0*�rODUJLH���OH�JURXSH���HVW
FRQVWLWXr�GHV�����JqQHV�D\DQW�GHV�LPSOLFDWLRQV�SRXU�OH�FRQVHLO�JrQrWLTXH��SDWKRORJLHV�$5�RX�5/;���8Q��H�JURXSH�SOXV�UHVWUHLQW�FRPSUHQG���JqQHV
DYHF���YDULDWLRQV�SKDUPDFRJrQrWLTXHV�FLEOrHV�G�LQWrUsW�FOLQLTXH�

1RXV�SUrVHQWRQV�OHV�UrVXOWDWV�SRXU�����SDWLHQWV�TXL �RQW�ErQr�FLr�GH�OD�UHFKHUFKH�GH�'6�GDQV�OHV�GRQQrHV�GH�6+'�GH�O�H[RPH�GDQV�OH�FDGUH�GX
SURMHW�),1'��i�FH�VWDGH�GH�O�rWXGH������SDWLHQWV�DQDO\VrV���GHV�'6�RQW�rWr�UHWURXYrHV�FKH]����SDWLHQWV���������DYHF�XQH�UrSDUWLWLRQ�GDQV�OHV
JURXSHV�������SDWLHQWV��������������SDWLHQWV���������HW��������������'HX[�SDWLHQWV������SUrVHQWDLHQW�GHX[�'6��JURXSHV���HW�����/D�FDXVH�GH�OD
SDWKRORJLH�Q�D�SDV�rWr�rOXFLGrH�SRXU�OD�PRLWLr�GHV�SDWLHQWV�TXL�UHFHYDLW�XQH�'6��'H�QRPEUHX[�ODERUDWRLUHV�H[SHUWV�RQW�rWr�PLV�m�FRQWULEXWLRQ����
ODERUDWRLUHV�GL�rUHQWV�SRXU����'6�FDQGLGDWHV��ORUVTXH�OHV�GRQQrHV�GLVSRQLEOHV�rWDLHQW�LQVX�VDQWHV��'DQV�WRXV�OHV�FDV��OHV�ODERUDWRLUHV�RQW�UrSRQGX
WUqV�UDSLGHPHQW��GrODL�GH�UrSRQVH���KHXUH�m���VHPDLQH��HW�GH�IDpRQ�GrWDLOOrH��SHUPHWWDQW�DLQVL�G�RULHQWHU�OHV�ELRORJLVWHV�SRXU�OD�FODVVL�FDWLRQ�GHV�'6
FDQGLGDWHV��/�DYLV�G�XQ�ODERUDWRLUH�GH�UrIrUHQFH�D�rWr�QrFHVVDLUH�SRXU�OD�PRLWLr�GHV�'6�UHQGXHV��/HV�JqQHV�D\DQW�QrFHVVLWr�OH�SOXV�JUDQG�QRPEUH�GH
GHPDQGHV�G�DYLV �VRQW�&<3��$�� �9:) �HW �%5&$���� �/D�UHFKHUFKH�GH�GRQQrHV�VHFRQGDLUHV�LVVXHV�GHV�GRQQrHV�GH�6+'�SDQJrQRPLTXHV� �OHXU
LQWHUSUrWDWLRQ�HW�OH�UHQGX�DX[�JrQrWLFLHQV�SUHVFULSWHXUV�LPSDFWHQW�GH�IDpRQ�LPSRUWDQWH�OHV�ODERUDWRLUHV�DX[�QLYHDX[�GH�OHXU�DFWLYLWr��WHPSV
WHFKQLFLHQ�ELR�LQIRUPDWLFLHQ�ELRORJLVWH�PHVXUrV�GDQV�O�rWXGH�HW�FR~WV�GHV�WHVWV�JrQrWLTXHV�FLEOrV��HW�GH�OHXU�RUJDQLVDWLRQ�DX�QLYHDX�QDWLRQDO��PLVH�m
FRQWULEXWLRQ�GX�UrVHDX�GH�ODERUDWRLUHV�H[SHUWV��

3LiFH�MRLQWH���$EVWUDFW�),1'B/HVFD�HW�DOB$VVLVHV�GH�JrQrWLTXH�7RXUV������GRF[
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2]YDQ�%RFKHU

&6�����3ULVH�HQ�FRPSWH�GH�OqKjWjURJjQjLWj�SKjQRW\SLTXH�GHV�SDWLHQWV�GDQV�OHV�WHVWV�GqDVVRFLDWLRQ�DYHF�GHV�YDULDQWV�UDUHV

$XWHXUV��

2]YDQ�%RFKHU������*DtOOH�0DUHQQH������7KRPDV�/XGZLJ���������.rYLQ�8JXHQ���������$UQDXG�%RXOOLQJ������9LUJLQLH�6FRWHW������&DULQH�/
+RVWLV��������
,VDEHOOH�*RXUODRXHQ������&ODXGH�)rUHF���������*rUDOG�/H�*DF���������+HUYr�3HUGU\������(PPDQXHOOH�*rQLQ����

�����8QLY�%UHVW��,QVHUP��()6��805�������**%��)�������%UHVW��)UDQFH��%UHVW��)UDQFH
�����&+8�%UHVW��%UHVW��)UDQFH��%UHVW��)UDQFH
���*rQrWLTXH�PROrFXODLUH�HW�G�KLVWRFRPSDWLELOLWr��&+8�%UHVW��%UHVW��)UDQFH��%UHVW��)UDQFH
�����$VVRFLDWLRQ�*DrWDQ�6DOH�Q��%UHVW��)UDQFH��%UHVW��)UDQFH
�����&(63�,QVHUP��8������8)5�0rGHFLQH��8QLY��3DULV�6XG��8QLYHUVLWr�3DULV�6DFOD\��9LOOHMXLI���������)UDQFH��9LOOHMXLI��)UDQFH

0RWV�FOHIV���7HVWV�G
DVVRFLDWLRQ��9DULDQWV�UDUHV��6RXV�SKrQRW\SHV��7HVWV�GH�IDUGHDX��6.$7

5jVXPj��

/HV�PrWKRGHV�GH�VrTXHQpDJH�GH�QRXYHOOH�JrQrUDWLRQ�QRXV�SHUPHWWHQW�DXMRXUG�KXL�G�H[SORUHU�OH�UzOH�GHV�YDULDQWV�JrQrWLTXHV�UDUHV�GDQV�OHV
PDODGLHV��3RXU�UHFKHUFKHU�GHV�DVVRFLDWLRQV�DYHF�GHV�YDULDQWV�UDUHV��GHV�PrWKRGHV�VWDWLVWLTXHV�VSrFL�TXHV�RQW�rWr�GrYHORSSrHV��&HV�PrWKRGHV�VRQW
GH�GHX[�W\SHV�������OHV�WHVWV�GH�IDUGHDX�GDQV�OHVTXHOV�XQ�VFRUH�JrQrWLTXH�HVW�FDOFXOr�SDU�LQGLYLGX�HW�SDU�JqQH��SXLV�FRPSDUr�HQWUH�OHV�LQGLYLGXV��HW
��� �OHV �WHVWV �GH �YDULDQFH �TXL �V�LQWrUHVVHQW �m �OD �GLVSHUVLRQ �GHV �H�HWV �JrQrWLTXHV� �&HV �GL�rUHQWV �WHVWV �RQW �rWr �GrYHORSSrV �SRXU �rWXGLHU �GHV �WUDLWV
ELQDLUHV��PDODGH�QRQ�PDODGH��RX�TXDQWLWDWLIV��,OV�QH�SHUPHWWHQW�SDV�GH�FRPSDUHU�DX[�WrPRLQV�GHV�VRXV�JURXSHV�GH�PDODGHV�EDVrV��SDU�H[HPSOH�
VXU �OD �VrYrULWr �GH �OD �PDODGLH �RX �VRQ �nJH �G�DSSDULWLRQ ��SUrFRFH�WDUGLI�� � �&HWWH �KrWrURJrQrLWr �SKrQRW\SLTXH �SHXW �FHSHQGDQW �UrVXOWHU �G�XQH
KrWrURJrQrLWr�JrQrWLTXH�HW �QH�SDV�HQ�WHQLU �FRPSWH�SHXW�FRQGXLUH�m�XQ�PDQTXH�GH�SXLVVDQFH�GHV�WHVWV� �$�Q�GH�WHQLU �FRPSWH�GH�O�KrWrURJrQrLWr
SKrQRW\SLTXH�GDQV�OHV�WHVWV�G�DVVRFLDWLRQ�DYHF�YDULDQWV�UDUHV��QRXV�DYRQV�UrDOLVr�GHV�H[WHQVLRQV�GHV�WHVWV�GH�IDUGHDX�HW�GH�YDULDQFH��1RXV�DYRQV
rWXGLr�OHV�SURSULrWrV�VWDWLVWLTXHV�GH�FHV�WHVWV�m�O�DLGH�GH�VLPXODWLRQV�HW�PRQWUr�OHV�JDLQV�GH�SXLVVDQFH�REWHQXV�VRXV�GL�rUHQWV�PRGqOHV�JrQrWLTXHV�
1RXV�DYRQV�rJDOHPHQW�SX�rWXGLHU�GDQV�TXHOOHV�VLWXDWLRQV�LO�rWDLW�SUrIrUDEOH�G�XWLOLVHU�OHV�WHVWV�GH�IDUGHDX�RX�OHV�WHVWV�GH�YDULDQFH��(Q�Q��QRXV�DYRQV
FRQ�UPr�OHV�UrVXOWDWV�GH�FHV�VLPXODWLRQV�VXU�GHV�GRQQrHV�UrHOOHV�GH�VrTXHQpDJH�LVVXHV�G�XQH�rWXGH�VXU�O�KrPRFKURPDWRVH�FKH]�GHV�SDWLHQWV�QRQ
SRUWHXUV�KRPR]\JRWHV�GH�OD�PXWDWLRQ�+)(�S�&���<��1RXV�DYRQV�SX��m�O�DLGH�GH�QRV�PrWKRGHV��FRPSDUHU�OHV�SDWLHQWV�KrWrUR]\JRWHV�FRPSRVLWHV�+)(
S�&���<�S�+��'�HW�OHV�DXWUHV�SDWLHQWV�DX[�GRQQrHV�GH�VrTXHQFH�G�XQ�SDQHO�GH�WrPRLQV�GH�UrIrUHQFH��SURMHW�)UDQFH*HQ5HI�GX�ODEH[�*(10('��
1RXV �DYRQV � LPSOrPHQWr � OHV �WHVWV �G�DVVRFLDW LRQ �VXU �YDU LDQWV �UDUHV �HW � OHXUV �H[WHQVLRQV �GDQV � OH �SDFNDJH �5 �5DYDJHV
�KWWSV���JLWKXE�FRP�JHQRVWDWV�5DYDJHV�� �&H �SDFNDJH �SHUPHW �GH �UrDOLVHU �FHV �GL�rUHQWV �WHVWV �HW �G�rYDOXHU �OHXU �SXLVVDQFH �SDU �VLPXODWLRQV�
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$1*(�/,1(�%58(/

&6�����350(�',66(4���(YDOXDWLRQ�GHV�GLtjUHQWHV�VWUDWjJLHV�GH�WHFKQRORJLHV�GH�VjTXHQhDJH�SDU�KDXW�GjELW��SDQHO�HW�H[RPH�
GDQV�OH�GLDJQRVWLF�GHV�SDWLHQWV�DWWHLQWV�GH�GjuFLHQFH�LQWHOOHFWXHOOH���HwFDFLWj�HW�GLVFRUGDQFHV

$XWHXUV��

$QJH�/LQH�%UXHO���������%rQrGLFWH�*rUDUG������$PrOLH�3LWRQ������)UrGrULF�7UDQ�0DX�7KHP���������$UWKXU�6RUOLQ���������$QQH�/DXUH�6RUO\������'LGLHU
/DFRPEH������6\OYLH�0DQRXYULHU����������3DWULFN�(GHU\�����������1LFROH�3KLOLS�����������'DYLG�*HQHYLHYH�����������$ODLQ�9HUORHV�����������6\OYLH�2GHQW
������-XOLHQ�7KHYHQRQ����������$QQLFN�7RXWDLQ�����������%RQQHDX�'RPLQLTXH�������6DOLPD�(O�&KHKDGHK�'MHEEDU�������0DUWLQH�'RFR�)HQ]\������
%HUWUDQG�,VLGRU�������$OLFH�*ROGHQEHUJ�������&DWKHULQH�9LQFHQW�'HORUPH�������2GLOH�%RXWH�%HQHMHDQ�������/DHWLWLD�/DPEHUW�������0DULH�/DXUH�$VHQVLR
������3DWULFN�&DOOLHU���������<DQQLV�'X�RXUG����������&DWKHULQH�/HMHXQH�������&KULVWLQH�%LQTXHW�������&KULVWRSKH�3KLOLSSH���������/DXUHQFH�)DLYUH���������
&KULVWHO�7KDXYLQ�5RELQHW��������

���)+8�75$16/$'�,16(50�805������jTXLSH�*$'��8QLYHUVLWr�%RXUJRJQH�)UDQFKH�&RPWr�&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVWLWXWH�RI�*HQHWLFV�DQG�0ROHFXODU�DQG�&HOOXODU�%LRORJ\��&HQWHU�IRU�6FLHQWL�F�5HVHDUFK��805������,OONLUFK��)UDQFH
���8QLWr�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���805�����*$'��,QVHUP���8QLYHUVLWr�%RXUJRJQH�)UDQFKH�&RPWr��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�h��FHQWUH�GH�JrQrWLTXH��)+8�75$16/$'��&+8
',-21��'LMRQ��)UDQFH
���'LUHFWLRQ�&OLQLTXH�GH�OD�5HFKHUFKH�HW�GH�O�,QQRYDWLRQ��&+8�',-21��'LMRQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���&HQWUH�GH�UrIrUHQFH�PDODGLHV�UDUHV�SRXU�OHV�DQRPDOLHV�GX�GrYHORSSHPHQW�1RUG�2XHVW��&+8�GH�/LOOH���/LOOH��)UDQFH
����($������8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��:RPHQ�0RWKHUV�DQG�&KLOGUHQ
V�+RVSLWDO��/\RQ�+RVSLFHV�&LYLOV��/\RQ��)UDQFH
����&156�805�������,16(50�8������&ODXGH�%HUQDUG�/\RQ���8QLYHUVLW\��/\RQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
����,16(50��00*��$L[�0DUVHLOOH�8QLYHUVLWr��0DUVHLOOH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,16(50�8������8QLYHUVLWr�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��$3+3�5REHUW�'(%5(�8QLYHUVLW\�+RVSLWDO��3DULV��)UDQFH
����,16(50�805������863&�8QLYHUVLW\���3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����&HQWUH�GH�5rIrUHQFH�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��FHQWUH�GH�JrQrWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
����805�������L%UDLQ��8QLYHUVLWr�GH�7RXUV��7RXUV��)UDQFH
����'rSDUWHPHQW�GH�%LRFKLPLH�HW�*rQrWLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����&HQWUH�GH�JrQrWLTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDO��&+8�1DQWHV��1DQWHV��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�&KDUOHV�1LFROOH��&+8�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH�+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����&HQWUH�GH�UrIrUHQFH�PDODGLHV�UDUHV�SRXU�OHV�DQRPDOLHV�GX�GrYHORSSHPHQW�1RUG�2XHVW��&+8�GH�/LOOH��/LOOH��)UDQFH
����8)�GH�JrQrWLTXH�PrGLFDOH���0DWHUQLWr�UrJLRQDOH��&+8�GH�1DQF\��1DQF\��)UDQFH
����(3,&$'�/1&�805������%XUJXQG\�	�)UDQFKH�&RPWH�8QLYHUVLW\��'LMRQ��)UDQFH
����)+8�75$16/$'��jTXLSH�($������*$'��8QLYHUVLWr�%RXUJRJQH�)UDQFKH�&RPWr�&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���'r�FLHQFH�LQWHOOHFWXHOOH��',66(4��([RPH

5jVXPj��

/H �GLDJQRVWLF �GH �OD �Gr�FLHQFH �LQWHOOHFWXHOOH ��',� �UHSRVDLW �MXVTX�m �UrFHPPHQW �VXU �O�H[SHUWLVH �FOLQLTXH� �O�DQDO\VH �FKURPRVRPLTXH �VXU �SXFH �m �$'1
�$&3$���OD�UHFKHUFKH�GX�V\QGURPH�;�IUDJLOH��)5$;$��HW�O�rWXGH�GH�JqQHV�FLEOrV��6L�O�H[SHUWLVH�FOLQLTXH�QH�SHUPHW�SDV�GH�FLEOHU�O�rWXGH�GH�JqQHV�HQ
SDUWLFXOLHU��FHV�GL�rUHQWV�RXWLOV�DERXWLVVHQW�m�XQ�GLDJQRVWLF�FKH]�VHXOHPHQW�����GHV�SDWLHQWV�VDQV�GLDJQRVWLF�FOLQLTXH��DX�SUL[�SDUIRLV�GH�QRPEUHX[
H[DPHQV�ELRORJLTXHV�FR~WHX[��/D�JrQrWLTXH�PrGLFDOH�FRQQDvW�DFWXHOOHPHQW�XQ�YrULWDEOH�ERXOHYHUVHPHQW�WHFKQRORJLTXH�SDU�OH�GrYHORSSHPHQW�GX
VrTXHQpDJH�KDXW�GrELW��6+'���SHUPHWWDQW�O�DQDO\VH�GH�SDQHOV�GH�JqQHV�FLEOrV�HW�G�H[RPH��(6��

/H�350(�',66(4�D�SRXU�REMHFWLI�G�rYDOXHU�O�H�FLHQFH�GH�GL�rUHQWHV�VWUDWrJLHV�GH�6+'�GDQV�OH�GLDJQRVWLF�GHV�SDWLHQWV�DWWHLQWV�GH�',�m�SDUWLU�G�XQH
FRKRUWH�GH�����SDWLHQWV������KRPPHV�����IHPPHV��HW�VDQV�LQYHVWLJDWLRQ�JrQrWLTXH�DQWrULHXUH��7URLV�VWUDWrJLHV�VRQW�rWr�UrDOLVrHV�HQ�SDUDOOqOH�m
O�DYHXJOH��VWUDWrJLH�FODVVLTXH��$&3$�)5$;$�VrTXHQpDJH�GH�JqQHV�FLEOrV���VWUDWrJLH����$&3$�)5$;$�SDQHO�',����VROR��HW�VWUDWrJLH����)5$;$�(6
VROR��

$�FH�MRXU��HQYLURQ�XQ�WLHUV�GH�OD�FRKRUWH�D�rWr�DQDO\VrH��3DUPL�OHV����UrVXOWDWV�SRVLWLIV�����&19�����619����)5$;$�GRQW���GRXEOH�KLWV������RQW�rWr
GLDJQRVWLTXrV�SDU�OD�VWUDWrJLH�FODVVLTXH�����������SDU�OD�VWUDWrJLH���������HW����SDU�OD�VWUDWrJLH��������������SUrVHQWDLHQW�XQH�YDULDWLRQ�VSRUDGLTXH�
� �XQH �YDULDWLRQ �KrULWrH �G�XQ �SDUHQW� �� �GHV �YDULDWLRQV �ELDOOrOLTXHV �HW �� �XQ �)5$;$� �6HXOV ������ �YDULDWLRQV �FDXVDOHV ������ �RQW �rWr �LGHQWL�rV �SDU �OD
VWUDWrJLH����)5$;$�$&3$�SDQHO�',�����HW�OD�VWUDWrJLH����)5$;$�(6���VRLW�XQ�WDX[�GH�GLVFRUGDQFH�GH������������UHWHQXV�XQLTXHPHQW�SDU�OD
VWUDWrJLH���FDU�OH�JqQH�FDXVDO�HVW�DEVHQW�GX�SDQHO��HW������UHWHQXV�XQLTXHPHQW�SDU�OD�VWUDWrJLH���SDU�GLVFRUGDQFH�G�LQWHUSUrWDWLRQ��&HV�GLVFRUGDQFHV
rWDLHQW�SULQFLSDOHPHQW�OLrHV�m�XQH�SUrVHQWDWLRQ�FOLQLTXH�DW\SLTXH��3DU�DLOOHXUV��OD�VWUDWrJLH���D�SHUPLV�G�LGHQWL�HU�GHV�YDULDWLRQV�GDQV�GH�QRXYHDX[
JqQHV�FDQGLGDWV�FKH]���SDWLHQWV�



&HV�SUHPLHUV�UrVXOWDWV��HQVHPEOH�GHV�UrVXOWDWV�GLVSRQLEOH�HQ��Q�G�DQQrH�������PRQWUHQW�TXH�OHV�GLVFRUGDQFHV�HQWUH�OH�SDQHO�HW�O�(6�VRQW�GXHV�m
O�DEVHQFH�GHV�JqQHV�FDXVDX[�GDQV�OH�SDQHO�HW�m�XQH�GLVFRUGDQFH�G�LQWHUSUrWDWLRQ�GDQV�GHV�SKrQRW\SHV�DW\SLTXHV�SRXU�O�(6��PDLV�QRQ�SDU�GrIDXW�GH
FRXYHUWXUH�GH�O�(6��&HFL�FRQIRUWH�O�LPSRUWDQFH�G�XQH�GRXEOH�LQWHUSUrWDWLRQ��/H�SDQHO�QH�SHUPHW�SDV�G�LGHQWL�HU�OHV�YDULDWLRQV�GHV�JqQHV�UrFHPPHQW
DVVRFLrV�m�OD�',�HW�PRQWUH�rJDOHPHQW�GHV�OLPLWHV�SRXU�LGHQWL�HU�OHV�&19V��GHYDQW�DLQVL�sWUH�FRXSOr�m�O�$&3$��$�O�LQYHUVH��O�(6�VHPEOH�H�FDFH�SRXU
LGHQWL�HU�619V�HW�&19V�\�FRPSULV�GDQV�OHV�JqQHV�UrFHPPHQW�DVVRFLrV�m�OD�',�HW�GDQV�GHV�QRXYHDX[�JqQHV�FDQGLGDWV��&HSHQGDQW��OH�JUDQG�QRPEUH
GH�GRQQrHV�GLVSRQLEOHV�SRXU�O�(6�SHXW�FRQGXLUH�m�XQ�GrIDXW�G�LQWHUSUrWDWLRQ�GHV�YDULDWLRQV��/�DSSURFKH�GH�VrTXHQpDJH�HQ�WULR�SRXUUDLW�OLPLWHU�OD�QRQ
FRQVLGrUDWLRQ�GH�FHUWDLQHV�YDULDWLRQV�GDQV�GHV�JqQHV�FRQQXV��QRQ�UHWHQXHV�GX�IDLW�GH�SKrQRW\SHV�DW\SLTXHV�
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;HQLD�/DW\SRYD

&6�����/qKDSORLQVXwVDQFH�GX�JiQH�6,1�%��PHPEUH�GX�FRPSOH[H�FR�UjSUHVVHXU�6LQ��+'$&��HVW�UHVSRQVDEOH�GH�GjuFLHQFH
LQWHOOHFWXHOOH�V\QGURPLTXH�HW�RX�GqDXWLVPH

$XWHXUV��

;HQLD�/DW\SRYD���������0DULH�9LQFHQW������$OLFH�0ROOr������2OXZDGDPLODUH�$��$GHEDPER������&\QWKLD�)RXUJHX[������7DKLU�1��.KDQ���������$OIRQVR�&DUR
�����0RQLFD�5RVHOOR������'PLWUL\�1L\D]RY������'DPLHQ�/HGHUHU������0DULH�'HSUH]�������<OLQH�&DSUL�������3HWHU�.DQQX�������$QQH�&ODXGH�7DEHW������
-RQDWKDQ�/HY\�������(PPHOLHQ�$WHQ�������1LFROHWWH�GHQ�+ROODQGHU�������-DJGHHS�:DOLD�������/DGRQQD�/�,PPNHQ�������3DZHO�6WDQNLHZLF]�������.LUVW\
0F:DOWHU�������6KDURQ�6XFK\�������5D\PRQG�-��/RXLH�������6KDQQRQ�%HOO�������5RJHU�(��6WHYHQVRQ�������-XVWLQH�5RXVVHDX�������&DWKHULQH�:LOOHP������
&KULVWHOOH�5HWLHUH�����������;LDQJ�-LDR�<DQJ�������3KLOLSSH�0��&DPSHDX�������)UDQFLVFR�0DUWLQH]������-LOO�$��5RVHQIHOG�������&rGULF�/H�&DLJQHF������
6rEDVWLHQ�.�U\�������6DQGUD�0HUFLHU�������.DPUDQ�0RUDGNKDQL�������6ROqQH�&RQUDG�������7KRPDV�%HVQDUG�������%HQMDPLQ�&RJQr�������1LFKRODV
.DWVDQLV������6WrSKDQH�%r]LHDX�������-HUHPLH�3RVFKPDQQ������(ULFD�(��'DYLV������%HUWUDQG�,VLGRU���������

���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�0ROrFXODLUH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\��'XUKDP��(WDWV�8QLV
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�UHVHDUFK�LQ�WUDQVSODQWDWLRQ�DQG�,PPXQRORJ\��805������&+8�1DQWHV��,QVHUP��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���'HSDUWPHQW�RI�ELRORJLFDO�VFLHQFHV��1DWLRQDO�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��5DZDOSLQGL��3DNLVWDQ
���8QLGDG�GH�*HQrWLFD��*UXSR�GH�,QYHVWLJDFLyQ�7UDVODFLRQDO�HQ�*HQrWLFD��+RVSLWDO�8QLYHUVLWDULR�\�3ROLWrFQLFR�/D�)H��9DOHQFLD��(VSDJQH
���'HSDUWPHQW�RI�3HGLDWULFV��2FKVQHU�&OLQLF��1HZ�2UOHDQV��(WDWV�8QLV
���&HQWUH�GH�*rQrWLTXH�+XPDLQH��,3*��*RVVHOLHV��%HOJLTXH
����6HUYLFH�GH�QHXURSrGLDWULH��&OLQLTXH�6DLQW�(OL]DEHWK��1DPXU��%HOJLTXH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����'LYLVLRQ�RI�&OLQLFDO�DQG�0HWDEROLF�*HQHWLFV��7KH�+RVSLWDO�IRU�6LFN�&KLOGUHQ��7RURQWR��&DQDGD
����6HUYLFH�GH�F\WRJrQrWLTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU��/HLGHQ��3D\V�%DV
������.LQJVWRQ�*HQHUDO�+RVSLWDO�5HVHDUFK�,QVWLWXWH��.LQJVWRQ��&DQDGD
����*HQHWLFV�GHSDUWPHQW��'HOO�&KLOGUHQ
V�0HGLFDO�&HQWHU�RI�&HQWUDO�7H[DV��$XVWLQ��(WDWV�8QLV
����'HSDUWPHQW�RI�0ROHFXODU�DQG�+XPDQ�*HQHWLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
������*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
������*UHHQZRRG�*HQHWLF�&HQWHU��*UHHQZRRG��(WDWV�8QLV
������6DLQWH�-XVWLQH�+RVSLWDO��0RQWUrDO��&DQDGD
������(WDEOLVVHPHQW�)UDQpDLV�GX�6DQJ��1DQWHV��)UDQFH
����&5&,1$��,16(50��&156��8QLYHUVLWr�G
$QJHUV��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
����5RVDOLQG�	�0RUULV�*RRGPDQ�&DQFHU�5HVHDUFK�&HQWHU�DQG�'HSDUWPHQW�RI�0HGLFLQH��0F*LOO�8QLYHUVLW\��0RQWUrDO��&DQDGD
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����O�LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���UrJXODWLRQ�WUDQVFULSWLRQQHOOH��FRPSOH[H�6LQ���Gr�FLHQFH�LQWHOOHFWXHOOH��6,1�%��DFrW\ODWLRQ��SRLVVRQ�]qEUH

5jVXPj��

/HV�YDULDQWV�GH�JqQHV�UHVSRQVDEOHV�GH�UrJXODWLRQ�WUDQVFULSWLRQQHOOH�VRQW�GHV�FRQWULEXWHXUV�PDMHXUV�DX[�SDWKRORJLHV�QHXURGrYHORSSHPHQWDOHV��/H
FRPSOH[H�6LQ��DVVXUH�XQ�UzOH�FHQWUDO�GDQV�OD�GrVDFrW\ODWLRQ�GHV�KLVWRQHV�HW�OD�UrSUHVVLRQ�WUDQVFULSWLRQQHOOH��SDU�PRGXODWLRQ�GH�O�DFWLYLWr�GH�O�+'$&
���� �3DUPL �OHV �GHX[ �SDUDORJXHV �YHUWrEUrV �GX �FRPSOH[H �6LQ�� �6,1�$ �HW �6,1�%� �OH �JqQH �6,1�$ �HVW �FRQQX �SRXU �sWUH �UHVSRQVDEOH �GH �Gr�FLHQFH
LQWHOOHFWXHOOH�V\QGURPLTXH��/HV�FRQVrTXHQFHV�FOLQLTXHV�GH�O�KDSORLQVX�VDQFH�GH�6,1�% �Q�RQW�SDV�rWr�FDUDFWrULVrHV�m�FH�MRXU��1RXV�GrFULYRQV�XQH
QRXYHOOH �HQWLWr �DVVRFLDQW �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH� �GHV �DQRPDOLHV �PRUSKRORJLTXHV� �DLQVL �TXH �GH �IDpRQ �YDULDEOH �GHV �WURXEOHV �GX �VSHFWUH
DXWLVWLTXH��PDOIRUPDWLRQV�FRQJrQLWDOHV��HW�DQRPDOLHV�GX�FRUSV�FDOOHX[��8Q�GHV�SDWLHQWV�HVW�rJDOHPHQW�DWWHLQW�G�DXWLVPH�LVROr��(Q�XWLOLVDQW�OHV
WHFKQLTXHV�G�DQDO\VH�FKURPRVRPLTXH�SDU �SXFH�m �$'1�RX�GH�VrTXHQpDJH�G�H[RPH� �HW �m �WUDYHUV �OD �PLVH �HQ�FRPPXQ�GH�GRQQrHV�ORUV �GH
FROODERUDWLRQV �LQWHUQDWLRQDOHV� �QRXV �DYRQV �LGHQWL�r �FKH] �QHXI �SDWLHQWV �GHV �GrOrWLRQV �RX �YDULDQWV �QXFOrRWLGLTXHV �KrWrUR]\JRWHV �GH �6,1�%� �&LQT
SDWLHQWV�VRQW�SRUWHXUV�GH�GrOrWLRQV�KrWrUR]\JRWHV�LQFOXDQW�6,1�%� �D\DQW�SHUPLV�GH�Gr�QLU�XQH�UrJLRQ�PLQLPDOH�G�LQWrUsW�GH�����NE�HQ���S������
GHX[�LQGLYLGXV�RQW�XQH�VXEVWLWXWLRQ�QRQ�V\QRQ\PH�UDUH�HW�GHX[�LQGLYLGXV�XQH�GrOrWLRQ�G�XQ�QXFOrRWLGH�m�O�RULJLQH�G�XQ�GrFDODJH�GX�FDGUH�GH�OHFWXUH
HW�G�XQ�FRGRQ�VWRS��$�Q�GH�FDUDFWrULVHU�LQ�YLYR�OHV�FRQVrTXHQFHV�GH�O�DEODWLRQ�GH�6,1�%�HW�FRQ�UPHU�OD�SDWKRJrQLFLWr�GHV�YDULDQWV�QRQ�V\QRQ\PHV�
QRXV�DYRQV�LQDFWLYr�O�RUWKRORJXH�GX�JqQH�FKH]�OH�SRLVVRQ�]qEUH�SDU�rGLWLRQ�JrQRPLTXH�HW�VXSSUHVVLRQ�WUDQVLWRLUH��1RXV�PRQWURQV�FKH]�OHV�ODUYHV�
DSUqV�LQDFWLYDWLRQ��XQH�SHUWXUEDWLRQ�GH�O�DUFKLWHFWXUH�FUDQLR�IDFLDOH�HW�GHV�DQRPDOLHV�GHV�D[RQHV�FRPPLVVXUDX[��VRXWHQDQW�O�K\SRWKqVH�G�XQ�UzOH
HVVHQWLHO�GH�6,1�%�GDQV�OD�FURLVVDQFH�HW�OD�IRUPDWLRQ�GHV�VWUXFWXUHV�DQWrULHXUHV��/�DEVHQFH�GH�UHVWDXUDWLRQ�GX�SKrQRW\SH�DVVRFLr�m�O�LQDFWLYDWLRQ
WUDQVLWRLUH�ORUV�GH�O�LQMHFWLRQ�G�$51P�YDULDQW�QRXV�SHUPHW�GH�FODVVHU�OHV�GHX[�YDULDQWV�QRQ�V\QRQ\PHV�LGHQWL�rV�FRPPH�SHUWH�GH�IRQFWLRQ��(Q�Q�
D�Q�GH�SUrFLVHU�OHV�FRQVrTXHQFHV�PROrFXODLUHV�GHV�YDULDQWV�GH�6,1�%��QRXV�DYRQV�TXDQWL�r�OHV�DFWLYLWrV�GHV�rOrPHQWV�FLV�UrJXODWHXUV�SDU�&KLS�VHT�
/HV�SUR�OV�G�DFrW\ODWLRQ�REWHQXV�VRQW�VLPLODLUHV�m�FHX[�PLV�HQ�rYLGHQFH�HQ�FDV�G�KDSORLQVX�VDQFH�GH�6,1�$���O�LQDFWLYDWLRQ�GH�6,1�%�HVW�DVVRFLrH�m
O�K\SHUDFrW\ODWLRQ�G�XQH�IUDFWLRQ�GH�UrJLRQV�UrJXODWULFHV�GDQV�OHV�FHOOXOHV�PRQRQXFOrHV�VDQJXLQHV��(Q�FRQFOXVLRQ��QRV�UrVXOWDWV�FRQ�UPHQW�OH�UzOH
FUXFLDO�GX�FRPSOH[H�6LQ��GDQV�OH�GrYHORSSHPHQW�GX�V\VWqPH�QHUYHX[�FHQWUDO�HW�Gr�QLVVHQW�OH�SD\VDJH�rSLJrQrWLTXH�DVVRFLr�m�OD�SHUWXUEDWLRQ�GH
VRQ �IRQFWLRQQHPHQW� �1RXV �GrPRQWURQV �DLQVL �TXH �O�KDSORLQVX�VDQFH �GH �6,1�% �HVW �UHVSRQVDEOH �FKH] �O�+RPPH �GH �Gr�FLHQFH �LQWHOOHFWXHOOH
V\QGURPLTXH �HW�RX �G�DXWLVPH�

3LiFH�MRLQWH�����������B6,1�%�GRF[



6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

6dEDVWLHQ�.b5<

&6�����3URWjDVRPRSDWKLHV�QHXURGjYHORSSHPHQWDOHV�FDXVjHV�SDU�GHV�DOWjUDWLRQV�GHV�JiQHV�GH�VRXV�XQLWjV�GH�OD�SDUWLFXOH
UjJXODWULFH���6

$XWHXUV��

6rEDVWLHQ�.l5<���������)UrGrULF�(%67(,1������*HHVNH�0��9$1�:2(5'(1���������7KRPDV�%(61$5'������&RU\�526(1)(/7������9LFWRULD�0267������$QQD
+$-'8.2:,&=������9LUJLQLH�9,*1$5'������:DOOLG�'(%������%HQMDPLQ�&2*1(������'XVWLQ�%$/'5,'*(������&DUD�)2567(5������&\ULO�0,*127�������%RULV
.(5(1�������0D\�0$/,&'$1�������6LGGKDUWK�65,9$67$9$�������/HVOH\�$'(6�������-HQQLIHU�$QQ�%5$8/7�������+LQG�$/�6$,)�������'DPDUD�257,=������
&RQVRUWLXP�360&��360&�������'DYLG�*(1(9,(9(�������5LFKDUG�5('21������%HUWUDQG�,6,'25������3HWHU�:�5��+,/'(%5$1'�������)UDQFRLV�%2/'8&�����
<SH�(/*(560$���������(ONH�.5l*(5������6WrSKDQH�%(=,($8����

���*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���O
,QVWLWXW�GX�7KRUD[��,16(50��&156��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���,QVWLWXW�I�U�0HGL]LQLVFKH�%LRFKHPLH�XQG�0ROHNXODUELRORJLH��8QLYHUVLWoWVPHGL]LQ�*UHLIVZDOG��*UHLIVZDOG��$OOHPDJQH
���'HSDUWPHQW�RI�1HXURVFLHQFH��(UDVPXV�8QLYHUVLW\�0HGLFDO�&HQWHU��5RWWHUGDP��3D\V�%DV
���(1&25(�([SHUWLVH�&HQWHU�IRU�1HXURGHYHORSPHQWDO�'LVRUGHUV��(UDVPXV�8QLYHUVLW\�0HGLFDO�&HQWHU��5RWWHUGDP��3D\V�%DV
���'HSDUWPHQW�RI�3HGLDWULFV��8QLYHUVLW\�RI�$OEHUWD��(GPRQWRQ��&DQDGD
���,QVWLWXW�I�U�%LRFKHPLH��8QLYHUVLWoW�/HLS]LJ��/HLS]LJ��$OOHPDJQH
���3HGLDWULFV��:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��6W��/RXLV��(WDWV�8QLV
������*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
����'rSDUWHPHQW�GH�*rQrWLTXH��$3+3��3DULV��)UDQFH
����0HGLFDO�*HQHWLFV�%UDQFK��1+*5,�1,+��%HWKHVGD��(WDWV�8QLV
����'HSDUWPHQW�RI�1HXURORJ\��%RVWRQ�&KLOGUHQ
V�KRVSLWDO��%RVWRQ��(WDWV�8QLV
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��7KH�&KLOGUHQ
V�+RVSLWDO�DW�:HVWPHDG��:HVWPHDG��$XVWUDOLH
����'HSDUWPHQW�RI�0HGLFLQH��9DQGHUELOW�8QLYHUVLW\�0HGLFDO�&HQWHU��1DVKYLOOH��(WDWV�8QLV
����'HSDUWPHQW�RI�+XPDQ�DQG�0ROHFXODU�*HQHWLFV��9LUJLQLD�&RPPRQZHDOWK�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��5LFKPRQG��(WDWV�8QLV
����2QH�&KLOGUHQ�V�+RVSLWDO�'ULYH��830&�&KLOGUHQ�V�+RVSLWDO�RI�3LWWVEXUJK��3LWWVEXUJK��(WDWV�8QLV
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,QVWLWXW�I�U�0HGL]LQLVFKH�3K\VLN�XQG�%LRSK\VLN��8QLYHUVLWoW�/HLS]LJ��/HLS]LJ��$OOHPDJQH

0RWV�FOHIV���3URWrDVRPH��SDWKRORJLH�QHXURGrYHORSSHPHQWDOH��360&���360&���rWXGHV�IRQFWLRQQHOOHV��PRGqOHV�DQLPDX[

5jVXPj��

&RQWH[WH���/D�GrJUDGDWLRQ�GHV�SURWrLQHV�SDU�OH�SURWrDVRPH�HVW�HVVHQWLHOOH�m�OD�SURWrRVWDVH�GHV�FHOOXOHV�HXFDU\RWHV��/D�UDUHWr�GHV�YDULDQWV
SDWKRJqQHV�SUrVHQWV�GDQV�OD�FLQTXDQWDLQH�GH�JqQHV�GLUHFWHPHQW�LPSOLTXrV�GDQV�OD�IRQFWLRQ�SURWrDVRPDOH�VXJJqUH�TX�LOV�H[HUFHQW�XQH�SUHVVLRQ�GH
VrOHFWLRQ �QrJDWLYH �HQ �FRPSURPHWWDQW �OD �YLDELOLWr �FHOOXODLUH� �3DU �FRQWUDVWH �DYHF �OHV �PDODGLHV �DXWR�LQ�DPPDWRLUHV �UrFHVVLYHV �LQGXLWHV �SDU �GHV
DOWrUDWLRQV�GH�OD�SDUWLFXOH�FDWDO\WLTXH���6�GX�SURWrDVRPH���6��QRXV�DYRQV�UrFHPPHQW�GrFULW�XQH�SDWKRORJLH�QHXURGrYHORSSHPHQWDOH��OH�V\QGURPH
6WDQNLHZLF]�,VLGRU��0,0������������FDXVrH�SDU�GHV�YDULDQWV�GH�QRYR�GH�360'����JqQH�GH�OD�VRXV�XQLWr�5SQ��GH�OD�SDUWLFXOH�UrJXODWULFH���6�

0jWKRGHV���*UnFH�m�XQH�FROODERUDWLRQ�LQWHUQDWLRQDOH�QRXV�DYRQV�UHFUXWr����LQGLYLGXV�DWWHLQWV�G�XQ�UHWDUG�GX�GrYHORSSHPHQW�HW�SRUWHXUV�GH���
YDULDQWV�SUREDEOHPHQW�SDWKRJqQHV�GDQV�GHX[�DXWUHV�JqQHV�GH�OD�SDUWLFXOH�UrJXODWULFH���6��360&��HW�360&���&HV�GHUQLHUV�FRGHQW�SRXU�GHV�$73DVHV
LPSOLTXrHV�GDQV�OH�GrSOLDJH�HW�OD�WUDQVORFDWLRQ�GX�VXEVWUDW�m�GrJUDGHU�YHUV�OH�F�XU�SURWrRO\WLTXH�GH�OD�SDUWLFXOH���6��$�SDUWLU�GH�O\PSKRF\WHV�7
G�LQGLYLGXV �DWWHLQWV� �QRXV �DYRQV �rYDOXr �O
H�HW �IRQFWLRQQHO �GHV �YDULDQWV �VXU �O
DFWLYLWr �GX �SURWrDVRPH ���6 �HW �H[DPLQr �OHXU �LPSDFW �SRVVLEOH �VXU �OHV
SULQFLSDOHV �YRLHV �GX �QHXURGrYHORSSHPHQW� �1RXV �DYRQV �HQ�Q �HX �UHFRXUV �m �GHV �PRGqOHV �LQ �YLYR �PXULQV �HW �GH �GURVRSKLOHV �SRXU �rWXGLHU �OHXUV
FRQVrTXHQFHV �VXU �OD �IRQFWLRQ �QHXURQDOH �HW �OH �FRPSRUWHPHQW�

5jVXOWDWV �� �/HV ��� �YDULDQWV �FDQGLGDWV �LGHQWL�rV �FKH] ��� �LQGLYLGXV �QRQ �DSSDUHQWrV �VH �GLVWULEXHQW �HQ �� �� �YDULDQWV �GH �QRYR �GDQV �360&� �FKH] ��
LQGLYLGXV�HW����YDULDQWV�����GH�QRYR��XQ�KRPR]\JRWH��GDQV�360&��FKH]����LQGLYLGXV��/D�PDMRULWr�GHV�YDULDQWV�HVW�ORFDOLVrH�GDQV�OH�GRPDLQH�$73DVH
GHV�GHX[�VRXV�XQLWrV��/HV�LQGLYLGXV�SRUWHXUV�G�XQ�YDULDQW�GDQV�360&��SUrVHQWHQW�XQ�UHWDUG�GH�GrYHORSSHPHQW�HW�GHV�DQRPDOLHV�IUrTXHQWHV�m�O
,50
FrUrEUDOH �"� �DLQVL �TXH�GHV�DQRPDOLHV �FDUGLDTXHV�HW�RX�VTXHOHWWLTXHV� �DORUV �TXH�OHV �LQGLYLGXV�SRUWHXUV �G�XQ�YDULDQW �GDQV�360&� �SUrVHQWHQW
PDMRULWDLUHPHQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH�HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW� �1RXV�DYRQV�REVHUYr�XQH�DOWrUDWLRQ�GH�OD�IRQFWLRQ�GX�SURWrDVRPH
FDUDFWrULVrH�SDU�XQH�GLPLQXWLRQ�VLJQL�FDWLYH�GH�VRQ�DFWLYLWr�GH�W\SH�FK\PRWU\SVLQH��DLQVL�TXH�SDU�XQH�DFFXPXODWLRQ�GH�FRQMXJXrV�G
XELTXLWLQH��XQH
DFWLYDWLRQ�GH�OD�UrSRQVH�UrSRQVH�835��XQIROGHG�SURWHLQ�UHVSRQVH��HW�XQH�DOWrUDWLRQ�GH�O
DFWLYLWr�P725�

&RQFOXVLRQ�� �&HV �UrVXOWDWV �QRXV �SHUPHWWHQW �G�rODUJLU �OD �OLVWH �GHV �JqQHV �FRGDQW �SRXU �GHV �VRXV�XQLWrV �GH �OD �SDUWLFXOH �SURWrDVRPLTXH ���6
UHVSRQVDEOHV�GH�WURXEOHV�GX�QHXURGrYHORSSHPHQW� �/HV�DOWrUDWLRQV�GHV�JqQHV�360&� �HW�360&� �SHUWXUEHQW�OHV�V\VWqPHV�GH�GrJUDGDWLRQ�GHV
SURWrLQHV�DLQVL �TXH�OD�YRLH�P725��'HV�DQDO\VHV�SURWrRPLTXHV�HW�O�H[DPHQ�GH�PRGqOH�DQLPDX[�VRQW�HQ�FRXUV�HW�GHYUDLHQW�QRXV�SHUPHWWUH
G
DSSURIRQGLU �QRV �FRQQDLVVDQFHV �VXU �FHWWH �FDWrJRULH� �GH �GHVFULSWLRQ �WUqV �UrFHQWH �HW �HQ �SOHLQ �rYROXWLRQ� �GH �SURWrDVRPRSDWKLHV
QHXURGrYHORSSHPHQWDOHV�



6WdSKDQLH�0RRUWJDW

&6�����(ODUJLVVHPHQW�GX�VSHFWUH�SKjQRW\SLTXH�HW�GHV�PjFDQLVPHV�SK\VLRSDWKRORJLTXHV�OLjV�DX[�PXWDWLRQV�GDQV�OH�JiQH�(,)�6�

$XWHXUV��

6WrSKDQLH�0RRUWJDW����

���&HQWUH�GH�*rQrWLTXH�+XPDLQH��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��&KDUOHURL���%HOJLTXH

0RWV�FOHIV���(,)�6���V\QGURPH�0(+02��SRLVVRQ�]qEUH��&5,635�&DV���DSRSWRVH�FrUrEUDOH

5jVXPj��

/H�V\QGURPH�0(+02��DFURQ\PH�SRXU�0HQWDO �GHILFLHQF\�ZLWK�HSLOHSWLF �VHL]XUHV� �K\SRJRQDGLVP�DQG
K\SRJHQLWDOLVP��PLFURFHSKDO\�DQG�REHVLW\��HVW�XQH�IRUPH�UDUH�GH�GfILFLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH
OLfH�DX�FKURPRVRPH�;��FDXVfH�SDU�GHV�PXWDWLRQV�KfPL]\JRWHV�GDQV�OH�JeQH�(,)�6���&H�JeQH�FRGH�SRXU�OD
VRXV�XQLWf�f�GX�FRPSOH[H�WULPfULTXH�H,)��TXL�MRXH�XQ�UhOH�SULPRUGLDO�GDQV�OkLQLWLDWLRQ�GH�OD�V\QWKeVH
SURWfLTXH��8QH�PXWDWLRQ�UfFXUUHQWH�GDQV�OH�JeQH�(,)�6���S�,OH���6HUIV���HQWUDLQDQW�XQ�GfFDODJH�GX
FDGUH�GH�OHFWXUH�D�fWf�LGHQWLILfH�FKH]�GHV�SDWLHQWV�VfYeUHPHQW�DWWHLQWV�WDQGLV�TXH�OHV�TXHOTXHV�PXWDWLRQV
IDX[�VHQV�UDSSRUWfHV�VRQW �SOXWhW �UHVSRQVDEOHV �GkXQ�SKfQRW\SH�LQFRPSOHW �GH�GfILFLHQFH�LQWHOOHFWXHOOH�
PLFURFfSKDOLH��UHWDUG�GH�FURLVVDQFH�HW�fSLOHSVLH��1RXV�DYRQV�LGHQWLILf�XQH�QRXYHOOH�PXWDWLRQ�IDX[�VHQV
�F����$ �! �*� �S�0HW���9DO� �b �OkfWDW �KfPL]\JRWH �FKH] �XQ �VXMHW �PDVFXOLQ �SUfVHQWDQW �XQH �GfILFLHQFH
LQWHOOHFWXHOOH�OfJeUH��PLFURFfSKDOLH�HW�FU\SWRUFKLGLH��1RXV�DYRQV�FKRLVL�OH�SRLVVRQ�]eEUH�FRPPH�PRGeOH�LQ
YLYR�YHUWfEUf�SRXU�FRQILUPHU�OD�SDWKRJfQLFLWf�GH�FHWWH�PXWDWLRQ�DLQVL�TXH�GH�WURLV�DXWUHV�PXWDWLRQV�IDX[
VHQV�GfFULWHV�GDQV�OD�OLWWfUDWXUH��(Q�HIIHW��OkLQDFWLYDWLRQ�WUDQVLWRLUH�GX�JeQH�HLI�V��RUWKRORJXH�GX�SRLVVRQ�
]eEUH �SDU �LQMHFWLRQ �GkROLJRQXFOfRWLGHV ��PRUSKROLQRV� �HQWUDLQDLW �XQ �SKfQRW\SH �GH �PLFURFfSKDOLH
SDUWLHOOHPHQW�FRPSHQVf�SDU�OD�FR�LQMHFWLRQ�Gk$51�KXPDLQ�(,)�6��VDXYDJH��HW�QRQ�SDU�FHOOH�Gk$51�PXWf�
/D�UfDOLVDWLRQ�GH�GLIIfUHQWHV�OLJQfHV�PXWDQWHV�VWDEOHV�SDU�OD�WHFKQLTXH�GH�&5,635�&DV��D��FRPSOfWf�FHV
SUHPLeUHV�H[SfULHQFHV�HW�D�SHUPLV�OD�UHSURGXFWLRQ�GH�OD�PLFURFfSKDOLH�FKH]�OH�SRLVVRQ�]eEUH��'HV�fWXGHV
GkLPPXQRIOXRUHVFHQFH�HW�GkDSRSWRVH�DX�GfSDUW�GH�FHV�GLIIfUHQWHV�OLJQfHV�RQW�PRQWUf�TXH�FH�GfILFLW�fWDLW
Gi��HQ�SDUWLH�GX�PRLQV��b�XQH�DXJPHQWDWLRQ�GH�OD�PRUW�GH�FHOOXOHV�QHXURQDOHV�b�XQ�VWDGH�SUfFRFH�GX
GfYHORSSHPHQW��$X�QLYHDX�SDQFUfDWLTXH��GHV�fWXGHV�GkLPPXQRIOXRUHVFHQFH�HW�GkK\EULGDWLRQ�LQ�VLWX�RQW
UfYfOf �XQH �GLPLQXWLRQ �GX �QRPEUH �WDQW �GHV �FHOOHV �EHWD �VfFUfWULFHV �GkLQVXOLQH �TXH �GHV �SURJfQLWHXUV
SDQFUfDWLTXHV� �QRQ �OLfH �b �GH �OkDSRSWRVH� �(QILQ� �GHV �fWXGHV �FRPSOfPHQWDLUHV �DX �GfSDUW �GH �FXOWXUHV
ILEUREODVWLTXHV�GH�SDWLHQWV�DYHF�PXWDWLRQ�IDX[�VHQV�RQW�PRQWUf�OD�SUfVHQFH�GH�OD�SURWHLQH��H,)�j�PDLV
DXFXQH�DSRSWRVH�QkD�fWf�PLVH�HQ�fYLGHQFH��QL�HQ�FRQGLWLRQ�GH�EDVH��QL�DSUeV�XWLOLVDWLRQ�GkLQGXFWHXUV
GkDSRSWRVH��(Q�FRQFOXVLRQ��QRXV�FRQILUPRQV�OkfODUJLVVHPHQW�GX�VSHFWUH�SKfQRW\SLTXH�FKH]�OHV�SDWLHQWV
DYHF �PXWDWLRQ �IDX[ �VHQV �GDQV �OH �JeQH �(,)�6� �HW �QRXV �VXJJfURQV �TXH �OH �V\QGURPH �0(+02�VRLW
VSfFLILTXHPHQW�OLf�b�XQH�PXWDWLRQ�UfFXUUHQWH��S�,OH���6HUIV���GDQV�FH�JeQH��1RXV�GfFULYRQV�XQ�PRGeOH
SRLVVRQ�]eEUH�UREXVWH�TXL�UfFDSLWXOH�OH�SKfQRW\SH�KXPDLQ�REVHUYf��2XWUH�OkDSRSWRVH�UHWURXYfH�GH�IDdRQ
LQFRQVWDQWH �GDQV �QRV �H[SfULHQFHV� �QRV �fWXGHV �IRQFWLRQQHOOHV �VXU �SRLVVRQ �]eEUH �HW �VXU �FXOWXUHV
ILEUREODVWLTXHV�DPeQHQW�GH�QRXYHOOHV�SHUVSHFWLYHV�SK\VLRSDWKRORJLTXHV�HW�VXJJeUHQW�GHV�GfIDXWV�SUfFRFHV
GH�GLIIfUHQFLDWLRQ�FHOOXODLUH�

�

�
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6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

6WdSKDQLH�0RRUWJDW

&6�����(ODUJLVVHPHQW�GX�VSHFWUH�SKjQRW\SLTXH�HW�GHV�PjFDQLVPHV�SK\VLRSDWKRORJLTXHV�OLjV�DX[�PXWDWLRQV�GDQV�OH�JiQH�(,)�6�

$XWHXUV��

6WrSKDQLH�0RRUWJDW������,VDEHOOH�0DQIURLG������+rOqQH�3HQGHYLOOH������6WHSKHQ�)UHHPDQ������9DOrULH�%HQRLW������$KPDG�0HUKL������&KULVWRSKH�3KLOLSSH
��������/DXUHQFH�)DLYUH���������,VDEHOOH�0D\VWDGW����

���&HQWUH�GH�*rQrWLTXH�+XPDLQH��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��&KDUOHURL���%HOJLTXH
���/DERUDWRU\�RI�=HEUD�VK�'HYHORSPHQW�DQG�'LVHDVH�0RGHOV��=''0�����*,*$�5HVHDUFK��7RXU�%����8QLYHUVLWr�GH�/LqJH��/LqJH��%HOJLTXH
���=HEUD�VK�3ODWIRUP��*,*$�5HVHDUFK�7RXU�%����8QLYHUVLWr�GH�/LqJH��/LqJH��%HOJLTXH
���,PDJLQJ�DQG�)ORZ�&\WRPHWU\�3ODWIRUP��*,*$�5HVHDUFK��7RXU�%����8QLYHUVLWr�GH�/LqJH��/LqJH��%HOJLTXH
���,3*�%LR%DQN��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��&KDUOHURL���%HOJLTXH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��)+8�75$16/$'��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c�,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��SODWH�IRUPH�GH�ELRORJLH�KRVSLWDOR�
XQLYHUVLWDLUH��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV�c�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O�,QWHUUrJLRQ�(VW�h�
+zSLWDO�G
(QIDQW��&+8�'LMRQ��'LMRQ��)UDQFH
���)rGrUDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0rGHFLQH�7UDQVODWLRQQHOOH�HW�$QRPDOLHV�GX�'rYHORSSHPHQW��75$16/$'���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�
'LMRQ��)UDQFH

0RWV�FOHIV���(,)�6���V\QGURPH�0(+02��SRLVVRQ�]qEUH��&5,635�&DV���DSRSWRVH�FrUrEUDOH

5jVXPj��

/H�V\QGURPH�0(+02��DFURQ\PH�SRXU�0HQWDO �GHILFLHQF\�ZLWK�HSLOHSWLF �VHL]XUHV� �K\SRJRQDGLVP�DQG
K\SRJHQLWDOLVP��PLFURFHSKDO\�DQG�REHVLW\��HVW�XQH�IRUPH�UDUH�GH�GfILFLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH
OLfH�DX�FKURPRVRPH�;��FDXVfH�SDU�GHV�PXWDWLRQV�KfPL]\JRWHV�GDQV�OH�JeQH�(,)�6���&H�JeQH�FRGH�SRXU�OD
VRXV�XQLWf�f�GX�FRPSOH[H�WULPfULTXH�H,)��TXL�MRXH�XQ�UhOH�SULPRUGLDO�GDQV�OkLQLWLDWLRQ�GH�OD�V\QWKeVH
SURWfLTXH��8QH�PXWDWLRQ�UfFXUUHQWH�GDQV�OH�JeQH�(,)�6���S�,OH���6HUIV���HQWUDLQDQW�XQ�GfFDODJH�GX
FDGUH�GH�OHFWXUH�D�fWf�LGHQWLILfH�FKH]�GHV�SDWLHQWV�VfYeUHPHQW�DWWHLQWV�WDQGLV�TXH�OHV�TXHOTXHV�PXWDWLRQV
IDX[�VHQV�UDSSRUWfHV�VRQW �SOXWhW �UHVSRQVDEOHV �GkXQ�SKfQRW\SH�LQFRPSOHW �GH�GfILFLHQFH�LQWHOOHFWXHOOH�
PLFURFfSKDOLH��UHWDUG�GH�FURLVVDQFH�HW�fSLOHSVLH��1RXV�DYRQV�LGHQWLILf�XQH�QRXYHOOH�PXWDWLRQ�IDX[�VHQV
�F����$ �! �*� �S�0HW���9DO� �b �OkfWDW �KfPL]\JRWH �FKH] �XQ �VXMHW �PDVFXOLQ �SUfVHQWDQW �XQH �GfILFLHQFH
LQWHOOHFWXHOOH�OfJeUH��PLFURFfSKDOLH�HW�FU\SWRUFKLGLH��1RXV�DYRQV�FKRLVL�OH�SRLVVRQ�]eEUH�FRPPH�PRGeOH�LQ
YLYR�YHUWfEUf�SRXU�FRQILUPHU�OD�SDWKRJfQLFLWf�GH�FHWWH�PXWDWLRQ�DLQVL�TXH�GH�WURLV�DXWUHV�PXWDWLRQV�IDX[
VHQV�GfFULWHV�GDQV�OD�OLWWfUDWXUH��(Q�HIIHW��OkLQDFWLYDWLRQ�WUDQVLWRLUH�GX�JeQH�HLI�V��RUWKRORJXH�GX�SRLVVRQ�
]eEUH �SDU �LQMHFWLRQ �GkROLJRQXFOfRWLGHV ��PRUSKROLQRV� �HQWUDLQDLW �XQ �SKfQRW\SH �GH �PLFURFfSKDOLH
SDUWLHOOHPHQW�FRPSHQVf�SDU�OD�FR�LQMHFWLRQ�Gk$51�KXPDLQ�(,)�6��VDXYDJH��HW�QRQ�SDU�FHOOH�Gk$51�PXWf�
/D�UfDOLVDWLRQ�GH�GLIIfUHQWHV�OLJQfHV�PXWDQWHV�VWDEOHV�SDU�OD�WHFKQLTXH�GH�&5,635�&DV��D��FRPSOfWf�FHV
SUHPLeUHV�H[SfULHQFHV�HW�D�SHUPLV�OD�UHSURGXFWLRQ�GH�OD�PLFURFfSKDOLH�FKH]�OH�SRLVVRQ�]eEUH��'HV�fWXGHV
GkLPPXQRIOXRUHVFHQFH�HW�GkDSRSWRVH�DX�GfSDUW�GH�FHV�GLIIfUHQWHV�OLJQfHV�RQW�PRQWUf�TXH�FH�GfILFLW�fWDLW
Gi��HQ�SDUWLH�GX�PRLQV��b�XQH�DXJPHQWDWLRQ�GH�OD�PRUW�GH�FHOOXOHV�QHXURQDOHV�b�XQ�VWDGH�SUfFRFH�GX
GfYHORSSHPHQW��$X�QLYHDX�SDQFUfDWLTXH��GHV�fWXGHV�GkLPPXQRIOXRUHVFHQFH�HW�GkK\EULGDWLRQ�LQ�VLWX�RQW
UfYfOf �XQH �GLPLQXWLRQ �GX �QRPEUH �WDQW �GHV �FHOOHV �EHWD �VfFUfWULFHV �GkLQVXOLQH �TXH �GHV �SURJfQLWHXUV
SDQFUfDWLTXHV� �QRQ �OLfH �b �GH �OkDSRSWRVH� �(QILQ� �GHV �fWXGHV �FRPSOfPHQWDLUHV �DX �GfSDUW �GH �FXOWXUHV
ILEUREODVWLTXHV�GH�SDWLHQWV�DYHF�PXWDWLRQ�IDX[�VHQV�RQW�PRQWUf�OD�SUfVHQFH�GH�OD�SURWHLQH��H,)�j�PDLV
DXFXQH�DSRSWRVH�QkD�fWf�PLVH�HQ�fYLGHQFH��QL�HQ�FRQGLWLRQ�GH�EDVH��QL�DSUeV�XWLOLVDWLRQ�GkLQGXFWHXUV
GkDSRSWRVH��(Q�FRQFOXVLRQ��QRXV�FRQILUPRQV�OkfODUJLVVHPHQW�GX�VSHFWUH�SKfQRW\SLTXH�FKH]�OHV�SDWLHQWV
DYHF �PXWDWLRQ �IDX[ �VHQV �GDQV �OH �JeQH �(,)�6� �HW �QRXV �VXJJfURQV �TXH �OH �V\QGURPH �0(+02�VRLW
VSfFLILTXHPHQW�OLf�b�XQH�PXWDWLRQ�UfFXUUHQWH��S�,OH���6HUIV���GDQV�FH�JeQH��1RXV�GfFULYRQV�XQ�PRGeOH
SRLVVRQ�]eEUH�UREXVWH�TXL�UfFDSLWXOH�OH�SKfQRW\SH�KXPDLQ�REVHUYf��2XWUH�OkDSRSWRVH�UHWURXYfH�GH�IDdRQ
LQFRQVWDQWH �GDQV �QRV �H[SfULHQFHV� �QRV �fWXGHV �IRQFWLRQQHOOHV �VXU �SRLVVRQ �]eEUH �HW �VXU �FXOWXUHV
ILEUREODVWLTXHV�DPeQHQW�GH�QRXYHOOHV�SHUVSHFWLYHV�SK\VLRSDWKRORJLTXHV�HW�VXJJeUHQW�GHV�GfIDXWV�SUfFRFHV
GH�GLIIfUHQFLDWLRQ�FHOOXODLUH�
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GdYHORSSHPHQW��

$QQH�FODXGH�7DEHW

&6�����,QWHJUDWLRQ�RI�SRO\JHQLF�VFRUHV��FRS\�QXPEHU�YDULDQWV��LQEUHHGLQJ�DQG�DQFHVWU\�LQFUHDVHV�WKH�\LHOG�RI�JHQHWLF�GLDJQRVWLFV
IRU�QHXURGHYHORSPHQWDO�GLVRUGHUV�LQ�D�ODUJH�JURXS�RI�!�������LQGLYLGXDOV

$XWHXUV��

&ODLUH�/HEORQG�0DQU\������)UHGG\�&OLTXHW������0\ULDP�5DFKLG������$OH[DQGUH�0DWKLHX������-XOLHQ�)XPH\������$PDXU\�9D\VVH������7KRPDV�5ROODQG�����
'DYLG�$OH[DQGUH�7UHJRXHW���������%RULV�.HUHQ������-XOLHQ�%XUDWWL������6DQGUD�&KDQWRW�%DVWDUDXG������(YD�3LSLUDV������-RQDWKDQ�/rY\������&HOLQH�'XSRQW
�����/DXUHQFH�3HUULQ������$ODLQ�9HUORHV�������$QQD�0DUXDQL����������'HOSKLQH�+HURQ�������&\ULO�0LJQRW�������%ULJLWWH�%HQ]DFNHQ�������/RwF�'H�3RQWXDO
������6DQGUD�:KDOHQ�������-HDQ�3LHUUH�6L�URL�������'DYLG�*HUPDQDXG�������9DOrULH�%LUDQ�������5LFKDUG�'HORUPH�������7KRPDV�%RXUJHURQ������$QQH�
&ODXGH�7DEHW�����

���8QLWr�*+)&��GrSDUWHPHQW�GH�QHXURVFLHQFHV��,QVWLWXW�3DVWHXU��SDULV��)UDQFH
���8)�GH�&\WRJrQrWLTXH��'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV���)UDQFH��SDULV��)UDQFH
���8QLWr�*+)&��GrSDUWHPHQW�GH�QHXURVFLHQFHV��,QVWLWXW�3DVWHXU��3DULV��)UDQFH
���830&���8QLY��3DULV�������3DULV��)UDQFH
���,16(50��805B6�������7HDP�*HQRPLFV�	�3DWKRSK\VLRORJ\�RI�&DUGLRYDVFXODU�'LVHDVHV����$3+3��3DULV��)UDQFH
���JrQrWLTXH�FKURPRVRPLTXH��+zSLWDO�3LWLr�6DOSrWULqUH��SDULV��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH��+zSLWDO�7URXVVHDX��SDULV��)UDQFH
���6HUYLFH�G�+LVWRORJLH�(PEU\RORJLH�HW�&\WRJrQrWLTXH��%LRORJLH�GH�OD�5HSURGXFWLRQ���+zSLWDO�-HDQ�9HUGLHU��$3�+3���%RQG\��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV���)UDQFH��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�SV\FKRSDWKRORJLH�GH�O
HQIDQW�HW�GH�O
DGROHVFHQW��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV���)UDQFH��SDULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�/D�3LWLr�6DOSrWULqUH��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�/D�3LWLr�6DOSrWULqUH��$3+3��SDULV��)UDQFH
����8)�GH�&\WRJrQrWLTXH���+RSLWDO�-HDQ�9HUGLHU��%RQG\��)UDQFH
����6HUYLFH�GH�SrGLDWULH��+zSLWDO�-HDQ�9HUGLHU��$3+3��%RQG\��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�7URXVVHDX��$3+3��3DULV��)UDQFH
����/DERUDWRLUH�GH�&\WRJrQrWLTXH��+zSLWDO�7URXVVHDX��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�QHXURORJLH�SrGLDWULTXH��+zSLWDO�5REHUW�'HEUr��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�QrRQDWDORJLH��+zSLWDO�5REHUW�'HEUr��$3+3��3DULV��)UDQFH
����'rSDUWHPHQW�GH�SV\FKRSDWKRORJLH�GH�O
HQIDQW�HW�GH�O
DGROHVFHQW��+RSLWDO�5REHUW�'HEUr��8QLWr�*+)&�,QVWLWXW�3DVWHXU��SDULV��)UDQFH
����8)�GH�&\WRJrQrWLTXH��'rSDUWHPHQW�GH�*rQrWLTXH��8QLWr�*+)&��GrSDUWHPHQW�GH�QHXURVFLHQFHV��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV��
)UDQFH�,QVWLWXW�3DVWHXU��3DULV��)UDQFH��SDULV��)UDQFH

0RWV�FOHIV���SRO\JHQLF�VFRUHV��FRS\�QXPEHU�YDULDQWV��DQFHVWU\��613�DUUD\��QHXURGHYHORSPHQWDO�GLVRUGHUV

5jVXPj��

,QWURGXFWLRQ��:H�DQDO\]HG�WKH�ODUJHVW�JURXS�WR�GDWH�RI�LQGLYLGXDOV�IURP�)UDQFH�ZLWK�QHXURGHYHORSPHQWDO�GLVRUGHUV��1''��FRPLQJ�IURP�IRXU
KRVSLWDOV�RI�$3�+3��)UDQFH��5REHUW�'HEUr��7URXVVHDX��/D�3LWLr�6DOSrWULqUH��-HDQ�9HUGLHU���7KH�GDWD�IURP�������SDWLHQWV��������UHODWLYHV�DQG������
FRQWUROV�ZHUH�FROOHFWHG�IURP�WZR�,OOXPLQD�613�DUUD\�SODWIRUPV�RYHU���\HDUV��������������3DWLHQWV�ZHUH�JURXSHG�DFFRUGLQJ�WR�WKH�ELRPHGLFLQH
DJHQF\�FDWHJRULHV��V\QGURPLF�LQWHOOHFWXDO�GLVDELOLW\��6�,'��1 �������PXOWLSOH�FRQJHQLWDO�DQRPDOLHV��1 �������LVRODWHG�,'��1 �������DXWLVP��1 
������DQG�RWKHU��1 �������7KH�&19V�ZHUH�FDOOHG�XVLQJ�4XDQWL613�DQG�3HQQ&19�DQG�WKHQ�FRPSDUHG�WR�&19�SDUWLWLRQ��WKH�DOJRULWKP�XVHG�IRU
GLDJQRVLV��*HQRW\SLQJ�GDWD�ZHUH�DOVR�XVHG�WR�HVWLPDWH�WKH�DQFHVWU\�DQG�WR�FRPSXWH�WKH�LQEUHHGLQJ�FRH�FLHQW�DV�ZHOO�DV�WKH�SRO\JHQLF�VFRUH�IRU
GL�HUHQW�WUDLWV�VXFK�DV�DXWLVP�DQG�LQWHOOLJHQFH�

5HVXOWV��7KH�DQDO\VLV�RI�WKLV�ODUJH�VDPSOH�RI�SDWLHQWV�ZLWK�1''�UHYHDOHG�VHYHUDO�LPSRUWDQW�UHVXOWV��)LUVW��4XDQWL613�DQG�3HQQ&19�RXWSHUIRUP�&19
SDUWLWLRQ�IRU�WKH�GHWHFWLRQ�RI�&19V��7KH�QHZ�DOJRULWKPV�FRXOG�LQFUHDVH�WKH�\LHOG�RI�JHQHWLF�GLDJQRVLV��H�J��WKUHH�SDWLHQWV�ZLWK�6+$1.��GHOHWLRQV
ZHUH�LGHQWL�HG���6HFRQG��SDWLHQWV�ZLWK�6�,'��,'�RU�DXWLVP�KDG�D�KLJKHU�EXUGHQ�RI�&19�D�HFWLQJ�JHQHV�DVVRFLDWHG�ZLWK�1''�DXWLVP�RU�H[SUHVVHG�LQ
WKH�EUDLQ�RU�LQWROHUDQW�IRU�GHOHWHULRXV�PXWDWLRQ��S/,�!������FRPSDUHG�WR�FRQWUROV��,QWHUHVWLQJO\�SDWLHQWV�ZLWK�DXWLVP�KDG�DOVR�KLJKHU�SRO\JHQLF�VFRUHV
IRU�DXWLVP�FRPSDUHG�WR�FRQWUROV��S����������RU�RWKHU�GLDJQRVWLF�FDWHJRULHV��S����������FRQ�UPLQJ�WKH�VWURQJ�SRO\JHQLF�FRQWULEXWLRQ�WR�DXWLVP��7KLUG�
ZH�FRXOG��QG�WKDW�D�KLJK�OHYHO�RI�LQEUHHGLQJ�ZDV�D�ULVN�IRU�6�,'�DQG�,'��EXW�QRW�IRU�DXWLVP��)LQDOO\��WKH�UROH�RI�VHYHUDO�JHQHV�ZLOO�EH�GLVFXVVHG�VXFK�DV
7530���6+$1.���37*(5���278'�$��0705����37*(5���6'+$��3,*:��+1)�%��**1%3���&&'&�����$&$&$��./)����936��'��6316���5,0%3���%$=�%
DQG�$7;1�/��7KHVH�JHQHV�PLJKW�EH�LPSRUWDQW�WR�XQGHUVWDQG�WKH�VKDUHG�DQG�VSHFL�F�PHFKDQLVPV�OHDGLQJ�WR�GL�HUHQW�FOLQLFDO�WUDMHFWRULHV�

&RQFOXVLRQ��2XU�ODUJH�VFDOH�)UHQFK�VWXG\�RI�1''��FRPELQLQJ�QHZ�JHQHWLF�DSSURDFKHV��SURYLGHV�D�EHWWHU�\LHOG�RI�JHQHWLF�GLDJQRVWLF�IRU�1''��,W
UHVXOWV�IURP�WKH�FROODERUDWLRQ�EHWZHHQ�FOLQLFLDQV�DQG�TXDQWLWDWLYH�JHQHWLFLVWV�WKURXJK�GDWD�VKDULQJ��VWDQGDUGL]DWLRQ�DQG�PXOWL�OHYHO�DQDO\VHV��,Q
RUGHU�WR�JR�IXUWKHU��PRUH�GDWD�VXFK�DV�ZKROH�JHQRPH�VHTXHQFLQJ�DQG�VWDQGDUGL]HG�FOLQLFDO�GDWD�IURP�GHHS�SKHQRW\SLQJ�ZLOO�EH�QHFHVVDU\�WR�SURYLGH
EHWWHU�GLDJQRVWLF�DQG�SURJQRVWLF�LQVLJKW��:H�DOVR�REVHUYHG�D�YHU\�KLJK�GHJUHH�RI�KHWHURJHQHLW\�LQ�WKH�DQFHVWU\�RI�WKH�SRSXODWLRQ��ZKLFK�ZLOO�UHTXLUH
PDWFK�DQFHVWU\�FRQWUROV�LQ�RUGHU�WR�SURYLGH�GLDJQRVWLF�WR�DOO�LQGLYLGXDOV�DWWHQGLQJ�WR�WKH�KRVSLWDO�LQ�)UDQFH��QRW�RQO\�WKRVH�IURP�(XURSHDQ�GHVFHQWV
IRU�ZKLFK�ZH�KDYH�FRQWURO�GDWD�



6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

7KRPDV�+XVVRQ

&6�����5HQGHPHQW�GLDJQRVWLTXH�GX�VjTXHQhDJH�GqH[RPH�GDQV�OH�WURXEOH�GX�VSHFWUH�GH�OqDXWLVPH

$XWHXUV��

7KRPDV�+XVVRQ���������/HFRTXLHUUH�)UDQpRLV������.HYLQ�&DVVLQDUL������&KDUERQQLHU�&DPLOOH������4XHQH]�2OLYLHU������*ROGHQEHUJ�$OLFH������*XHUURW�$QQH�
0DULH������5LFKDUG�$QQH�&ODLUH������$QQH�&ODLUH�%UHKLQ������6ROHLPDQL�0DU\DP������7DWRQ�5RPDLQ������0DXG�5RWKDUPHO������$QWRLQH�5RVLHU������3DVFDO
&KDPERQ������/H�0HXU�1DWKDOLH������-RO\�+HODV�*rUDOGLQH������6DXJLHU�9HEHU�3DVFDOH������$QQH�%RODQG������'HOHX]H�-HDQ�)UDQpRLV������5REHUW�2ODVR�����
7KLHUU\�)UHERXUJ������*DHO�1LFRODV������2OLYLHU�*XLOOLQ���������'RPLQLTXH�&DPSLRQ�������

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV
PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ��528(1�
)UDQFH
���'rSDUWHPHQW�GH�UHFKHUFKH��&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��6277(9,//(�/qV�528(1��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV
PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ��5RXHQ�
)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���&HQWUH�5HVVRXUFHV�$XWLVPH�1RUPDQGLH�6HLQH�(XUH��&+�GX�5RXYUD\��6277(9,//(�/qV�528(1��)UDQFH
���'rSDUWHPHQW�GH�UHFKHUFKH��&+�GX�5RXYUD\��6277(9,//(�/qV�528(1��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��8QLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH

0RWV�FOHIV���7URXEOH�GX�VSHFWUH�GH�O�DXWLVPH��JrQrWLTXH��VrTXHQpDJH�m�KDXW�GrELW

5jVXPj��

/H�76$��7URXEOH�GX�6SHFWUH�GH�O�$XWLVPH��HVW�FDUDFWrULVr�SDU�O�DSSDULWLRQ�SUrFRFH�GH�GL�FXOWrV�SHUVLVWDQWHV�GDQV�OHV�LQWHUDFWLRQV�VRFLDOHV�DVVRFLrHV
m�XQ�FDUDFWqUH�UHVWUHLQW�GHV�DFWLYLWrV��/H�GrWHUPLQLVPH�JrQrWLTXH�GX�76$�HVW�FRPSOH[H��LQFOXDQW�GH�QRPEUHX[�IDFWHXUV�JrQrWLTXHV��&HV�GHUQLqUHV
DQQrHV��XQ�WUqV�LPSRUWDQW�H�RUW�GH�UHFKHUFKH�D�SHUPLV�O�LGHQWL�FDWLRQ�GH�SOXVLHXUV�FHQWDLQHV�GH�IDFWHXUV�GH�ULVTXH�JrQrWLTXH�GDQV�OH�76$��UrSDUWLV
HQ���JUDQGHV�FDWrJRULHV�������JqQHV�UHVSRQVDEOHV�GH�WURXEOHV�QHXURGrYHORSSHPHQWDX[�PRQRJrQLTXHV�GRQW�O�DXWLVPH�HVW�O�XQH�GHV�PDQLIHVWDWLRQV
SRVVLEOHV������&19V�UrFXUUHQWV�DVVRFLrV�m�O�DXWLVPH�GDQV�GHV�rWXGHV�FDV�WrPRLQV�HW�����JqQHV�SUrVHQWDQW�XQ�H[FqV�GH�PXWDWLRQV�WURQTXDQWHV�GH
QRYR�GDQV�OHV�rWXGHV�GH�WULRV��,O�LPSRUWH�PDLQWHQDQW�GH�UHWUDQVFULUH�FHV�DYDQFrHV�VXU�OH�UzOH�GHV�YDULDQWV�UDUHV�GH�IRUW�LPSDFW�HQ�GHV�WHUPHV
GLUHFWHPHQW�XWLOLVDEOHV�SDU�OHV�FOLQLFLHQV�m�O�LVVXH�GH�OD�FRQVXOWDWLRQ�GH�JrQrWLTXH�UHFRPPDQGrH�SDU�OD�+$6�SRXU�WRXW�SDWLHQW�DYHF�76$���3RXU�FHOD�
QRXV�DYRQV�rWDEOL�GHV�FULWqUHV�VWULFWV�SRXU�OD�FODVVL�FDWLRQ�GHV�JqQHV�m�ULVTXH�DLQVL�TXH�SRXU�O�LQWHUSUrWDWLRQ�GHV�YDULDQWV�HW�FRQGXLW�XQH�rWXGH�SLORWH
VXU�����SDWLHQWV�DGUHVVrV�m�QRWUH�FRQVXOWDWLRQ�VXLWH�m�XQ�GLDJQRVWLF�rWDEOL�SDU�QRWUH�FHQWUH�GH�UHVVRXUFHV�DXWLVPH�

1RXV�DYRQV�VrTXHQFr�O�H[RPH�GH�FHV�SDWLHQWV� �GRQW����SUrVHQWDLHQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH�FRPRUELGH�HW����DYDLHQW�UHpX�XQ�GLDJQRVWLF�GH
V\QGURPH�G�$VSHUJHU��1RWUH�SLSHOLQH�ELR�LQIRUPDWLTXH�D�SHUPLV�OD�GrWHFWLRQ�GHV�YDULDQWV�QXFOrRWLGLTXHV�HW�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV
�FRS\�QXPEHU�YDULDWLRQ��&19���1RXV�DYRQV�XWLOLVr�GHV�FULWqUHV�VWULQJHQWV�SRXU�OD�FRQFHSWLRQ�G�XQH�OLVWH�GH�����JqQHV�DVVRFLrV�DX�76$�GH�IDpRQ
FHUWDLQH�RX�SUREDEOH�HW�FODVVr�FHV�JqQHV�GDQV�O�XQH�DX�PRLQV�GHV�WURLV�FDWrJRULHV�SUrFrGHPPHQW�GrFULWHV��3RXU�OHV�YDULDQWV�UHWHQXV��OD�WUDQVPLVVLRQ
D�rWr�REWHQXH�SDU�VrTXHQpDJH�6DQJHU�GHV�SDUHQWV�

1RXV�DYRQV�GrWHFWr�XQ�YDULDQW�JrQrWLTXH�FRQIrUDQW�XQ�ULVTXH�GH�76$�FKH]�������GHV�SDWLHQWV��,&������>���������@���GRQW����VRQW�GHV�&19V������
>��������@��HW����GHV�YDULDQWV�QXFOrRWLGLTXHV��������>����������@���/RUVTXH�O�rFKDQWLOORQ�D�rWr�VrSDUr�HQ�VRXV�JURXSHV�FOLQLTXHV��OHV�SDWLHQWV
DYHF�Gr�FLHQFH�LQWHOOHFWXHOOH�SUrVHQWDLHQW�OH�WDX[�GH�GrWHFWLRQ�GH�YDULDQWV�SDWKRJqQHV�OH�SOXV�rOHYr��������>�����������@���/H�JURXSH�GH�JqQHV
SUrVHQWDQW�XQ�H[FqV�GH�YDULDWLRQV�GH�QRYR�WURQTXDQWHV��Q �����HVW�OH�SOXV�IRUW�FRQWULEXWHXU�GH�YDULDQWV�m�ULVTXH�FKH]�QRV�SDWLHQWV��/HV�UrFHQWHV
JUDQGHV�rWXGHV�GH�WULR�D\DQW�SHUPLV�OHXU�GrFRXYHUWH�RQW�GRQF�XQ�LPSDFW�PDMHXU�SRXU�OH�GLDJQRVWLF�rWLRORJLTXH�GX�76$�

'DQV�OD�PHVXUH�R|�LO�Q�\�D�SDV�DFWXHOOHPHQW�GH�SUHXYH�G�XQH�LPSOLFDWLRQ�QdFHVVDLUH�HW�VXhVDQWH�GH�FHV�JqQHV�GDQV�OH�76$��QRXV�UHFRPPDQGRQV
G�rYLWHU�OH�WHUPH�c�JqQHV�YDULDQWV�FDXVDX[�GH�76$�h�ORUV�GX�UHQGX�GLDJQRVWLTXH�HW�GH�SUrIrUHU�OH�WHUPH�c�IDFWHXU�GH�ULVTXH�JrQrWLTXH�GH�76$�h��/HV
LPSOLFDWLRQV�GH�FHV�UrVXOWDWV�HQ�WHUPH�GH�FRQVHLO�JrQrWLTXH�VHURQW�GLVFXWrHV�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH )ODYLH�%28/28$5'

&6�����'HVFULSWLRQ�GH�OD�VjULH�IUDQhDLVH�GHV�SDWLHQWV�SRUWHXUV�GH�YDULDWLRQV�ELDOOjOLTXHV�SDWKRJiQHV�GX�JiQH�17+/��LVVXH�GHV
ODERUDWRLUHV�GX�**&

$XWHXUV��

)ODYLH�%RXORXDUG������(GZLJH�.DVSHU������0DULH�3LHUUH�%XLVLQH������*ZHQGROLQH�/LHQDUG������6WrSKDQLH�9DVVHXU������6DQGULQH�0DQDVH������0LFKHO�%DXDX
�����9LUJLQLH�%XELHQ������)ORUHQFH�&RXOHW������9rURQLFD�&XVLQ������0DULRQ�'KRRJH������/LVD�*ROPDUG������9LQFHQW�*RXVVRW������1DGLP�+DP]DRXL������
(ORGLH�/DFD]H�������6RSKLH�/HMHXQH�������-DFTXHV�0DXLOORQ������6WrSKDQH�3LQVRQ�������-HDQ�0DUF�5H\�������&DPLOOH�7OHPVDQL�������&KULVWLQH�7RXODV
������1DQF\�8KUKDPPHU�������*DtOOH�%RXJHDUG�'HQR\HOOH������7KLHUU\�)UHERXUJ������&ODXGH�+RXGD\HU������6WrSKDQLH�%DHUW�'HVXUPRQW������/HV
ODERUDWRLUHV�GX�*URXSH�*rQrWLTXH�HW�&DQFHU��**&������

���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH���&+8�GH�5RXHQ��,QVHUP�HW�8QLYHUVLWr�GH�5RXHQ��5RXHQ��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��2QFRJrQrWLTXH�0ROrFXODLUH��&+8�GH�/LOOH��,QVHUP�805�6�������8QLYHUVLWr�GH�/LOOH��&+8�GH�/LOOH�
,QVHUP�HW�8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�%LRFKLPLH�ELRORJLH�PROrFXODLUH��3KDUPDFRORJLH��JrQrWLTXH�PrGLFDOH��&+8�+HQUL�0RQGRU��&UrWHLO��)UDQFH
���'rSDUWHPHQW�GH�%LR3DWKRORJLH��8QLWr�G
2QFRJrQrWLTXH���/DERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��&/&&�,QVWLWXW�%HUJRQLr��%RUGHDX[��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�3DULV���6RUERQQH�8QLYHUVLWr���*+�/D�3LWLr�6DOSsWULqUH�&KDUOHV�)RL[���+zSLWDO�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�3DULV���6RUERQQH�8QLYHUVLWr���*+�/D�3LWLr�6DOSsWULqUH���&KDUOHV�)RL[���+zSLWDO�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���6HUYLFH�GH�JDVWUR�HQWrURORJLH���&+8�3DULV�&HQWUH���+zSLWDO�&RFKLQ��6LWH�&RFKLQ��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH���8QLWr�GH�*rQrWLTXH�FRQVWLWXWLRQQHOOH��&/&&�,QVWLWXW�&XULH��36/�5HVHDUFK�8QLYHUVLW\��3DULV��)UDQFH
���'rSDUWHPHQW�GH�ELRORJLH�HW�SDWKRORJLH�GHV�WXPHXUV��&/&&�*HRUJHV�)UDQpRLV�/HFOHUF��'LMRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�HW�ELRORJLH�PROrFXODLUH���%LRORJLH��3KDUPDFLH��SDWKRORJLH���&+8�3DULV�&HQWUH���+zSLWDO�&RFKLQ��6LWH�&RFKLQ��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��*+�GX�+DYUH���+zSLWDO�-DFTXHV�0RQRG��/H�+DYUH��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH���&+8�GH�/LOOH���+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�&OLQLTXH���8QLWr�0rGLFDOH�GH�*rQrWLTXH�GHV�&DQFHUV�HW�GHV�0DODGLHV�0XOWLIDFWRULHOOHV��&+8�GH�/\RQ�+&/��
*+�(VW��/\RQ��)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�GHV�7XPHXUV�6ROLGHV���3zOH�%LRORJLH�3DWKRORJLH��&+8�GH�0RQWSHOOLHU���+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�&DQFrURORJLH��&+8�3DULV�&HQWUH���+zSLWDO�&RFKLQ��6LWH�&RFKLQ��3DULV��)UDQFH
����/DERUDWRLUH�G�RQFRJrQrWLTXH���ODERUDWRLUH�GH�%LRORJLH�PrGLFDOH�RQFRORJLTXH��,QVWLWXW�8QLYHUVLWDLUH�GX�&DQFHU�7RXORXVH���2QFRSROH��7RXORXVH�
)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�0rGLFDOH�2QFR*qQ$XYHUJQH���8QLWr�G
2QFRJrQrWLTXH��&/&&�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����*rQrWLTXH��8QLFDQFHU��3DULV��)UDQFH

0RWV�FOHIV���17+/���SUrGLVSRVLWLRQ�KrUrGLWDLUH��FDQFHU�FRORUHFWDO��SRO\SRVH

5jVXPj��

/HV�YDULDWLRQV�SDWKRJqQHV�ELDOOrOLTXHV�GX�JqQH�17+/���1WK�/LNH�'1$�*O\FRV\ODVH����FRGDQW�XQH�JO\FRV\ODVH
LPSOLTXrH�GDQV�OH�PrFDQLVPH�GH�UrSDUDWLRQ�GH�O�$'1�SDU�H[FLVLRQ�GH�EDVH��%(5���VRQW�GrFULWHV�FRPPH
UHVSRQVDEOHV�G�XQH�SUrGLVSRVLWLRQ�DX�FDQFHU�FRORUHFWDO�HW�DX�GrYHORSSHPHQW�GH�SRO\SHV�DGrQRPDWHX[
PXOWLSOHV� �$FWXHOOHPHQW� �VHXOV ��� �SDWLHQWV �SRUWHXUV �GH �YDULDWLRQV �SDWKRJqQHV �ELDOOrOLTXHV �GH �17+/�
DSSDUWHQDQW�m����IDPLOOHV�RQW�rWr�UDSSRUWrV��/H�VSHFWUH�WXPRUDO�GHV�SRUWHXUV�G�XQH�YDULDWLRQ�ELDOOrOLTXH�GX
JqQH�17+/��HVW�GRPLQr�SDU�OHV�FDQFHUV�FRORUHFWDX[�PDLV�G�DXWUHV�WXPHXUV�GH�ORFDOLVDWLRQV�YDULrHV�RQW�rWr
UDSSRUWrHV���FDQFHUV�GX�VHLQ��WXPHXUV�FrUrEUDOHV��FDQFHUV�XURWKrOLDX[��FDUFLQRPHV�EDVRFHOOXODLUHV��FDQFHUV
KrPDWRORJLTXHV�HW�FDQFHUV�GH�O�HQGRPqWUH��$FWXHOOHPHQW��OH�JqQH�17+/��Q�HVW�SDV�DQDO\Vr�DX�WLWUH�GX
GLDJQRVWLF�HQ�)UDQFH��PsPH�V�LO�HVW�LQFOXV�GDQV�GHV�SDQHOV�UHFKHUFKH��/�REMHFWLI�GH�FHWWH�rWXGH�QDWLRQDOH
FRQVLVWH�m�GRFXPHQWHU�OH�QRPEUH�HW�OH�SKrQRW\SH�GHV�SDWLHQWV�SRUWHXUV�G�XQH�YDULDWLRQ�ELDOOrOLTXH�GX�JqQH
17+/��LGHQWL�rH�GDQV�OHV�ODERUDWRLUHV�GX�*URXSH�*rQrWLTXH�HW�&DQFHU��/H�JqQH�17+/��HVW�SULQFLSDOHPHQW
DQDO\Vr�GDQV�XQ�FRQWH[WH�GH�SRO\SRVH�RX�GH�FDQFHU�FRORUHFWDO �PDLV�DXVVL �GDQV�OH�FDGUH�G�XQ�SDQHO
UHFKHUFKH�rODUJL��3DUPL�OHV����FHQWUHV�H�HFWXDQW�O�DQDO\VH�GX�JqQH��QRXV�DYRQV�UHFXHLOOL�OHV�GRQQrHV�GH���
QRXYHDX[�SDWLHQWV�SRUWHXUV�GH�YDULDWLRQV�ELDOOrOLTXHV�GX�JqQH�17+/��LVVXV�GH���IDPLOOHV�GL�rUHQWHV��,O�V�DJLW
GH���YDULDQWV�GLVWLQFWV�UDSSRUWrV�m�O�rWDW�KRPR]\JRWH�RX�KrWrUR]\JRWH�FRPSRVLWH��/D�SOXSDUW�GHV�SDWLHQWV
D\DQW�ErQr�FLr�G�XQH�FRORVFRSLH������ �RQW �SUrVHQWr�GHV�SRO\SHV�DGrQRPDWHX[�HW�RX�K\SHUSODVLTXHV�DYHF
XQ�nJH�PR\HQ�DX�GLDJQRVWLF�GH����DQV�>�����@��1RXV�UDSSRUWRQV�GDQV�FHWWH�VrULH�XQ�FDQFHU�GX�FzORQ�m���
DQV��XQ�FDQFHU�GXRGrQDO�m����DQV��XQ�FDQFHU�GH�O�HQGRPqWUH�m����DQV��XQ�VDUFRPH�VLQRQDVDO�m����DQV��GHX[
FDQFHUV�GX�VHLQ�m����DQV�HW����DQV��GHX[�FDUFLQRPHV�EDVRFHOOXODLUHV�m����DQV�HW����DQV��XQ�FDQFHU�GX
SDQFUrDV�m����DQV��XQ�FDQFHU�GH�OD�SURVWDWH�m����DQV�HW�XQ�RVWrRVDUFRPH�m����DQV�DYHF�O�H[LVWHQFH�GH��
FDV�GH�WXPHXUV�SULPLWLYHV�PXOWLSOHV��,O�V�DJLW�GH�OD�GHX[LqPH�VrULH�HQ�QRPEUH�GH�SDWLHQWV�UDSSRUWrV��&H
WUDYDLO�QDWLRQDO��HQ�DXJPHQWDQW�OHV�FRQQDLVVDQFHV�VXU�OH�VSHFWUH�SKrQRW\SLTXH�GHV�SRUWHXUV�G�DOWrUDWLRQV



ELDOOrOLTXHV�GX�JqQH�17+/���HQFRXUDJHUDLW�O�LQFOXVLRQ�GH�FH�JqQH�GDQV�OH�SDQHO�7XEH�GLJHVWLI�GX�*URXSH
*rQrWLTXH�HW�&DQFHU�DYHF�UHFRPPDQGDWLRQV�GH�SULVH�HQ�FKDUJH�GLJHVWLYH�DGDSWrHV�DX[�SDWLHQWV�m�KDXW
ULVTXH��(Q�UHYDQFKH��O�rWDEOLVVHPHQW�GH�UHFRPPDQGDWLRQV�GH�VXUYHLOODQFH�OLrH�DX�ULVTXH�GHV�DXWUHV�FDQFHUV
QrFHVVLWH�GHV�rWXGHV�rSLGrPLRORJLTXHV�DSSURIRQGLHV�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 0DULRQ�'+22*(

&6�����5HFRPPDQGDWLRQV�QDWLRQDOHV�GX�*URXSH�*jQjWLTXH�HW�&DQFHU�p�8QLFDQFHU�VXU�OHV�PRGDOLWjV�GqDQDO\VHV�HQ�SDQHOV�PXOWL�
JiQHV�GDQV�OHV�SUjGLVSRVLWLRQV�KjUjGLWDLUHV�DX[�WXPHXUV�GX�WXEH�GLJHVWLI

$XWHXUV��

0DULRQ�'+22*(������6WrSKDQLH�%$(57�'(6850217������&DUROH�&256,1,������1DGLQH�$1'5,(8������9DOrULH�%21$'21$������3DVFDOLQH�%(57+(7�����
%UXQR�%8(&+(5������2OLYLHU�&$521������2GLOH�&2+(1�+$*8(1$8(5������&KULVWLQH�/$66(7������&DSXFLQH�'(/1$77(�������$QWRLQH�'(�3$8:�����
6RSKLH�'866$57������'RPLQLTXH�/(528;�������&KULVWLQH�0$8*$5'�������-HVVLFD�025(77$�6(55$�������&RUQHO�32329,&,�������&KU\VWHOOH�&2/$6�����
&DWKHULQH�12*8(6�����

���*DVWURHQWrURORJLH��+zSLWDO�&RFKLQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH���6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+58�GH�0RQWSHOOLHU��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
���,QVHUP���(SLGrPLRORJLH�JrQrWLTXH�GX�FDQFHU��,QVWLWXW�&XULH��3DULV��)UDQFH
���8QLWr�&OLQLTXH�G
2QFRORJLH�*rQrWLTXH��&HQWUH�/rRQ�%HUDUG��/\RQ��)UDQFH
���6HUYLFH�G
2QFRJrQrWLTXH��&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���'rSDUWHPHQW�G
2QFRORJLH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���'rSDUWHPHQW�G
2QFRJrQrWLTXH��*XVWDYH�5RXVV\�+zSLWDO�8QLYHUVLWDLUH��9LOOHMXLI��)UDQFH
���8QLWr�G
2QFRJrQrWLTXH��*+�6DLQW�/RXLV�/DULERLVLqUH�)HUQDQG�:LGDO��3DULV��)UDQFH
����8QLWr�G
2QFRJrQrWLTXH��,QVWLWXW�&DQFrURORJLTXH�GH�O
2XHVW���5HQr�*DXGXFKHDX��1DQWHV��)UDQFH
����'rSDUWHPHQW�G
+rPDWRORJLH��2QFR�*rQrWLTXH�HW�,PPXQRORJLH��&+8�GH�*UHQREOH���+zSLWDO�&RXSOH�(QIDQW��*UHQREOH��)UDQFH
����&RQVXOWDWLRQ�G
RQFRJrQrWLTXH���&+8�GH�6WUDVERXUJ���+zSLWDO�&LYLO��6WUDVERXUJ��)UDQFH
����'rSDUWHPHQW�G
$QWLFLSDWLRQ�HW�GH�6XLYL�GHV�&DQFHUV���2QFRJrQrWLTXH�FOLQLTXH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH

0RWV�FOHIV���&DQFHU�FRORUHFWDO��SRO\SRVH�FROLTXH��VrTXHQpDJH�1*6��SDQHO

5jVXPj��

,1752'8&7,21

)DFH�m�XQH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX[�FDQFHUV�GX�WXEH�GLJHVWLI�DYHF�RX�VDQV�SRO\SRVH��OH
VrTXHQpDJH�GH�QRXYHOOH�JrQrUDWLRQ��1*6��SHUPHW�G
DQDO\VHU�VLPXOWDQrPHQW�XQ�JUDQG�QRPEUH�GH�JqQHV�
'HV�SDQHOV�GH�JqQHV�GLWV�cGLJHVWLIVh��RQW�rWr�UrFHPPHQW�PLV�HQ�SODFH�HW�VRQW�FRXUDPPHQW�XWLOLVrV�GDQV�GH
QRPEUHX[�ODERUDWRLUHV�GH�JrQrWLTXH�PROrFXODLUH�IUDQpDLV��(Q�O
DEVHQFH�GH�UHFRPPDQGDWLRQV�QDWLRQDOHV��LO
H[LVWH�GHV�GLVSDULWrV�GDQV�OD�FRPSRVLWLRQ�GH�FHV�SDQHOV�HW�GDQV�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�SRUWHXUV�GH
PXWDWLRQV�GrOrWqUHV�

0$7(5,(/6�(7�0(7+2'(6

$�Q �G�KDUPRQLVHU �FHV �QRXYHDX[ �SDQHOV� �OH �*URXSH �*rQrWLTXH �HW �&DQFHU ��**&��8QLFDQFHU �D �FRQVWLWXr �XQ
JURXSH �GH �WUDYDLO �GH ��� �H[SHUWV ��JrQrWLFLHQV �FOLQLFLHQV �HW �PROrFXODLUHV� �FRQVHLO OHU �HQ
JrQrWLTXH��JDVWURHQWrURORJXHV�HW�rSLGrPLRORJLVWHV�IUDQpDLV��TXL�RQW�SURFrGr�m�XQH�UHYXH�GH�OD�OLWWrUDWXUH
SRXU����JqQHV�MXJrV�G�LQWrUsW �HQ�FDV�GH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX[�WXPHXUV�JDVWUR�
LQWHVWLQDOHV�

/H �JURXSH �D �LGHQWL�r �OHV �DUWLFOHV �FRPSRUWDQW �GHV �HVWLPDWLRQV �GH �ULVTXHV �WXPRUDX[� �/HXUV �UrVXOWDWV �HW
rYHQWXHOV �ELDLV �RQW �rWr �GLVFXWrV �D�Q �GH �YDOLGHU �XQH �OLVWH �GHV �JqQHV �GRQW �OH �ULVTXH �HVWLPr �VHPEODLW
VX�VDPPHQW ��DEOH �HW �rOHYr �SRXU �XQH �XWLOLVDWLRQ �FOLQLTXH�

(Q�UDLVRQ�GH�OHXU�VWDWXW�ELHQ�rWDEOL��OHV�JqQHV�005�HW�$3&�Q�RQW�SDV�rWr�rYDOXrV��3RXU�OH�JqQH�087<+��VHXOV
OHV�ULVTXHV�DVVRFLrV�DX[�PXWDWLRQV�GrOrWqUHV�PRQR�DOOrOLTXHV�RQW�rWr�rWXGLrV�

2QW�rWr�UHWHQXV�SRXU�FRQVWLWXHU�OH�SDQHO��OHV�JqQHV�GRQW�OHV�PXWDWLRQV�VRQW�DVVRFLrHV�m�XQ�ULVTXH�GH
WXPHXUV �GX �WXEH �GLJHVWLI �HW �� �RX �m �XQ �SKrQRW\SH �GLJHVWLI �ELHQ �rWDEOLV� �MXVWL�DQW �XQH �SULVH �HQ �FKDUJH
VSrFL�TXH�

5(68/7$76

&H �WUDYDLO �D �SHUPLV �GH �Gr�QLU �XQ �SDQHO �GH ��� �JqQHV �G
LQWrUsW �FOLQLTXH �FRQ�UPr �� �$3&� �%035�$� �&'+��
(3&$0��0/+���06+���06+���087<+��PXWDWLRQV�EL�DOOrOLTXH���306���32/'���32/(��37(1��60$'��HW�67.��
TXH�OH�**&�8QLFDQFHU�UHFRPPDQGH�G
XWLOLVHU�ORUV�G�XQH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQV�DX[�FDQFHUV�GX�WXEH



GLJHVWLI�

/HV�UDLVRQV�GH�O
H[FOXVLRQ�GHV����DXWUHV�JqQHV�RQW�rWr�DUJXPHQWrHV��

/�LQVX�VDQFH�GHV�HVWLPDWLRQV�GHV�ULVTXHV�WXPRUDX[�DVVRFLrV�D�PHQr�m�O�H[FOXVLRQ�GH�JqQHV��HQ�SDUWLFXOLHU
&711$�� �06+� �HW �17+/�� �PDOJUr �GHV �DUJXPHQWV �SK\VLRSDWKRORJLTXHV �WUqV �rYRFDWHXUV �FRPPH �OHXU
LPSOLFDWLRQ�GDQV�FHUWDLQHV�YRLHV�PROrFXODLUHV�

/HV�UHFRPPDQGDWLRQV�GH�GrSLVWDJH��GH�SUrYHQWLRQ�HW�OH�FRQVHLO�JrQrWLTXH�RQW�rWr�GLVFXWrV�SRXU�WRXV�OHV
JqQHV�rYDOXrV�

&21&/86,21

)DFH�m�XQH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX[�FDQFHUV�GX�WXEH�GLJHVWLI�DYHF�RX�VDQV�SRO\SRVH��OH
JURXSH�**&�8QLFDQFHU�UHFRPPDQGH�G
XWLOLVHU�FH�SDQHO�GH����JqQHV�G
LQWrUsW�FOLQLTXH�rWDEOL�

(Q�UDLVRQ�GH�O�rYROXWLRQ�UDSLGH�GHV�FRQQDLVVDQFHV��XQH�PLVH�m�MRXU�DQQXHOOH�GH�OD�OLWWrUDWXUH�HVW�SUrYXH
SRXU�DPrOLRUHU�FH�SDQHO�HQ�FDV�GH�GRQQrHV�QRXYHOOHV�VXU�GHV�JqQHV�FDQGLGDWV�

'HV�rWXGHV�JrQrWLTXHV�HW�rSLGrPLRORJLTXHV�VRQW�QrFHVVDLUHV�SRXU�PLHX[�HVWLPHU�OHV�ULVTXHV�DVVRFLrV�DX[
JqQHV�QRQ�VrOHFWLRQQrV�GDQV�OH�SDQHO�DFWXHO�

�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH ,VDEHOOH�7RXUQLHU

&6�����'jYHORSSHPHQW�HW�YDOLGDWLRQ�GqXQ�HVVDL�IRQFWLRQQHO�73���UDSLGH�VXU�SUjOiYHPHQW�VDQJXLQ

$XWHXUV��

6DELQH�5DDG������0DULRQ�5RODLQ������6RSKLH�&RXWDQW������&rOLQH�'HUDPEXUH������5DSKDtO�/DQRV������(PLOLH�%RXYLJQLHV������6WrSKDQLH�9DVVHXU�����
(GZLJH�.DVSHU������$EGHOODK�7HEDQL������6WrSKDQLH�%DHUW�'HVXUPRQW������6RXPH\D�%HNUL������*DtOOH�%RXJHDUG������7KLHUU\�)UrERXUJ������,VDEHOOH
7RXUQLHU����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH�&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH���,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�%LRFKLPLH�0rWDEROLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH
0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��)UDQFH
���,QVHUP�8�����,5,%�HW�6HUYLFH�GH�*rQrWLTXH���&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW
&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ���&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��5RXHQ��)UDQFH

0RWV�FOHIV���73����S����WHVW�IRQFWLRQQHO��/L�)UDXPHQL��FDQFHU��SUrGLVSRVLWLRQ�JrQrWLTXH

5jVXPj��

&KH]�XQ�SDWLHQW�DWWHLQW�G�XQ�FDQFHU��O�LGHQWL�FDWLRQ�G�XQH�YDULDWLRQ�FRQVWLWXWLRQQHOOH�SDWKRJqQH�GH�73���D�XQ�LPSDFW�PrGLFDO�PDMHXU��m�OD�IRLV�SRXU
OD�SULVH�HQ�FKDUJH�WKrUDSHXWLTXH��FKLUXUJLH�rODUJLH�SOXWzW�TXH�UDGLRWKrUDSLH�HW�FKLPLRWKrUDSLH�FRPSOrPHQWDLUH�SRXU�UrGXLUH�OH�ULVTXH�GH�WXPHXUV
VHFRQGDLUHV��HW�SRXU�VRQ�VXLYL�HW�FHOXL�GHV�DSSDUHQWrV�SRUWHXUV��VXLYL�LQFOXDQW�,50�FRUSV�HQWLHU��,50�FrUrEUDOH�HW�,50�PDPPDLUH��/H�Gr��PDMHXU�SRXU
OHV�ODERUDWRLUHV�GLDJQRVWLTXHV�HVW�O�LQWHUSUrWDWLRQ�GHV�YDULDWLRQV�GrWHFWrHV�GDQV�FH�JqQH�TXL�VRQW�PDMRULWDLUHPHQW�GHV�YDULDWLRQV�IDX[�VHQV��/H
QRPEUH�GH�YDULDQWV�GH�73���m�LQWHUSUrWHU�HVW�HQ�rYROXWLRQ�UDSLGH�VXLWH�m�O�LQWrJUDWLRQ�UrFHQWH�GH�FH�JqQH�GDQV�OHV�SDQHOV�rODUJLV�WHOV�TXH�FHX[
GrGLrV�DX[�SUrGLVSRVLWLRQV�JrQrWLTXHV�DX[�FDQFHUV�GX�VHLQ�HW�GH�O�RYDLUH��1RWUH�rTXLSH�D�GrYHORSSr�LO�\�D�TXHOTXHV�DQQrHV�XQ�WHVW�IRQFWLRQQHO
VLPSOH�SRXU�rYDOXHU�O�LPSDFW�GH�YDULDQWV�VXU�O�DFWLYLWr�WUDQVFULSWLRQQHOOH�GH�S����&H�WHVW�UrDOLVr�GDQV�OH�FRQWH[WH�JrQrWLTXH�GHV�SDWLHQWV�QrFHVVLWH
O�rWDEOLVVHPHQW�G�XQH�OLJQrH�O\PSKREODVWRwGH��FH�TXL�Q�HVW�SDV�FRPSDWLEOH�DYHF�OHV�H[LJHQFHV�GX�GLDJQRVWLF�HQ�WHUPHV�GH�GrODL��1RXV�DYRQV�GRQF
GrYHORSSr�XQ�HVVDL�IRQFWLRQQHO�UrDOLVr�GLUHFWHPHQW�VXU�OH�VDQJ�GHV�SDWLHQWV�HW�SHUPHWWDQW�G�REWHQLU�UDSLGHPHQW�XQ�UrVXOWDW�HQ���MRXUV��$SUqV
SUrOqYHPHQW�VXU�WXEH�('7$��OHV�FHOOXOHV�PRQRQXFOrHV�GX�VDQJ�VRQW�LVROrHV�HW�VWLPXOrHV�SHQGDQW���K�DYHF�XQH�FRPELQDLVRQ�GH�PLWRJqQHV��SXLV
H[SRVrHV�SHQGDQW���KHXUHV�m�OD�GR[RUXELFLQH�D�Q�G�LQGXLUH�XQ�VWUHVV�JrQRWR[LTXH��/D�UrSRQVH�WUDQVFULSWLRQQHOOH�PrGLrH�SDU�S���HVW�rYDOXrH�m�OD
IRLV�SDU�57�4036)�HW�57�0/3$�PHVXUDQW�O�H[SUHVVLRQ�GH��L�����JqQHV�FLEOHV�GH�S�����LL��GH�73���OXL�PsPH���LLL��GH���JqQHV�FRQWUzOHV�LQVHQVLEOHV�DX
VWUHVV�JrQRWR[LTXH�HW��LY��G�XQ�JqQH�PDUTXHXU�GX�VWUHVV�JrQRWR[LTXH��&H�WHVW�UDSLGH�SHUPHW�rJDOHPHQW�GH�UrYrOHU�GH�IDpRQ�VLPXOWDQrH�O�LPSDFW
G�DOWrUDWLRQV�VXU�OHV�QLYHDX[�GH�WUDQVFULW�GX�JqQH�73����1RXV�DYRQV�m�FH�MRXU�UrDOLVr�FHW�HVVDL�IRQFWLRQQHO�VXU�SUqV�GH����SUrOqYHPHQWV�GH�FDV�LQGH[
RX�G�DSSDUHQWrV�DGUHVVrV�m�QRWUH�ODERUDWRLUH�SRXU�DQDO\VH�GH�73���SDUPL�OHVTXHOV����rWDLHQW�SRUWHXUV�G�XQ�YDULDQW�GH�73����/H�WHVW�D�rWr�UrDOLVr�HQ
DYHXJOH�HQ�SDUDOOqOH�GX�FULEODJH�PXWDWLRQQHO��/HV�YDULDQWV�GH�FODVVH���HW���RQW�rWr�FODLUHPHQW�LGHQWL�rV�GDQV�FH�WHVW�SDU�XQ�VFRUH�IRQFWLRQQHO�UrGXLW
SDU�UDSSRUW�DX[�LQGLYLGXV�GH�JrQRW\SH�VDXYDJH��3DUPL�FHV�YDULDQWV��OHV�PXWDWLRQV�DERXWLVVDQW�m�XQ�FRGRQ�VWRS�SUrPDWXUr��PXWDWLRQ�IUDPHVKLIW�
PXWDWLRQ�G�rSLVVDJH��RQW�rWr�UrYrOrHV�SDU�XQH�UrGXFWLRQ�GHV�QLYHDX[�GH�WUDQVFULWV�GH�S���SDU�OH�10'��QRQVHQVH�PHGLDWHG�P51$�GHFD\���$�O�DLGH�GH
FH �WHVW� �QRXV �DYRQV �PDLQWHQDQW �HQWUHSULV �G�DQDO\VHU �GHV �YDULDQWV �GH �VLJQL�FDWLRQ �ELRORJLTXH �LQFRQQXH �GH �73�� �HW �G�rYDOXHU �OD �UrSRQVH
WUDQVFULSWLRQQHOOH�OLrH�m�S���GDQV�OHV�FHOOXOHV�GH�SDWLHQWV�WUqV�rYRFDWHXUV�G�XQ�/L�)UDXPHQL�VDQV�PXWDWLRQ�GrWHFWrH�GHV�UrJLRQV�FRGDQWHV�GH�73��
D�Q�GH�GrPDVTXHU�G�rYHQWXHOOHV�DOWrUDWLRQV�FU\SWLTXHV���6�5$$'�HW�0��52/$,1�FRQWULEXWLRQ�rJDOH



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH &DUROH�&256,1,

&6�����2VWjRVDUFRPH�SULPDLUH�VDQV�UjWLQREODVWRPH�HW�YDULDQW�SDWKRJiQH�FRQVWLWXWLRQQHO�5%��f�IDLEOH�SjQjWUDQFH���XQH�QRXYHOOH
HQWLWj�FOLQLTXH�GX�V\QGURPH�GH�SUjGLVSRVLWLRQ�KjUjGLWDLUH�OLj�f�5%�"

$XWHXUV��

0DULRQ�,PEHUW�%RXWHLOOH������0DULRQ�*DXWKLHU�9LOODUV������'RPLQLTXH�/HURX[������,VDEHOOH�0HXQLHU������,VDEHOOH�$HUWV������/LYLD�/XPEURVR�/H�5RXLF�����
6RSKLH�/HMHXQH������&DSXFLQH�'HOQDWWH������&DUROLQH�$EDGLH������3DVFDO�3XMRO������&ODXGH�+RXGD\HU�����������&DUROH�&RUVLQL����

���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�0RQWSHOOLHU��8QLYHUVLWr�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'rSDUWHPHQW�GH�ELRORJLH�WXPRUDOH��,QVWLWXW�&XULH��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�*UHQREOH��JUHQREOH��)UDQFH
���&HQWUH�QDWLRQDO�GHV�PDODGLHV�UDUHV��7URXEOHV�KrUrGLWDLUHV�GH�OD�UrWLQH�HW�GX�QHUI�RSWLTXH��&+8�0RQWSHOOLHU��8QLYHUVLWr�0RQWSHOOLHU��0RQWSHOOLHU�
)UDQFH
���'rSDUWHPHQW�G
RQFRORJLH�SrGLDWULTXH��,QVWLWXW�&XULH��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'rSDUWHPHQW�G
RQFRORJLH�RFXODLUH��,QVWLWXW�&XULH��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+58�/LOOH��/LOOH��)UDQFH
���2QFRJrQrWLTXH��6LWH�GH�O
,QVWLWXW�GH�FDQFrURORJLH�GH�O
2XHVW�5HQr�*DXGXFKHDX��6DLQW�+HUEODLQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��8QLWr�G
RQFRJrQrWLTXH�FOLQLTXH��&+58�0RQWSHOOLHU��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH��&+8�GH�5RXHQ��8QLYHUVLWr�1RUPDQGLH��,QVHUP�8������5RXHQ��)UDQFH
����)������HW�8QLYHUVLWr�1RUPDQGLH��81,528(1��,QVHUP�8������&HQWUH�GH�1RUPDQGLH�SRXU�OD�JrQRPLTXH�HW�OD�PrGHFLQH�SHUVRQQDOLVrH��8QLYHUVLWr
HW�,16(50��5RXHQ��)UDQFH

0RWV�FOHIV���JqQH�5%���VDUFRPH��RVWrRVDUFRPH��PXWDWLRQ�m�IDLEOH�SrQrWUDQFH��GrSLVWDJH��,50�FRUSV�HQWLHU��QRXYHOOH�HQWLWr

5jVXPj��

,QWURGXFWLRQ��/H�UrWLQREODVWRPH��5E��HVW�XQH�WXPHXU�PDOLJQH�LQWUDRFXODLUH�UDUH�GH�O�HQIDQW�GRQW�OD�VXUYLH�JOREDOH�HVW�rOHYrH��/D�SUrGLVSRVLWLRQ�DX�5E
HVW�OLrH�m�GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GX�JqQH�5%��DYHF�XQH�IRUWH�SrQrWUDQFH�GDQV�OD�PDMRULWr�GHV�FDV��PDLV�GHV�YDULDQWV�UDUHV�GH�5%��m�IDLEOH
SrQrWUDQFH�VRQW�rJDOHPHQW�FRQQXV��/HV�SDWLHQWV�DYHF�XQ�DQWrFrGHQW�SHUVRQQHO�GH�UrWLQREODVWRPH�RQW�XQ�VXU�ULVTXH�GH�GrYHORSSHU�XQH�WXPHXU
PDOLJQH ��SULPLWLYH� �VHFRQGDLUH� �SULQFLSDOHPHQW �XQ �RVWrRVDUFRPH �HW�RX �XQ �VDUFRPH �GHV �WLVVXV �PRXV� �1rDQPRLQV� �OH �ULVTXH �GH �VXUYHQXH
G
RVWrRVDUFRPH�SULPDLUH�FKH]�OHV�SRUWHXUV�GH�PXWDWLRQ�JHUPLQDOH�5%��Q�D\DQW�SDV�GrYHORSSr�GH�UrWLQREODVWRPH�Q�D�HQFRUH�MDPDLV�rWr�UDSSRUWr�
0rWKRGH���1RXV�GrFULYRQV�XQ�SDWLHQW�VDQV�5E�TXL�D�GrYHORSSr�XQ�RVWrRVDUFRPH�m����DQV�GDQV�XQ�FRQWH[WH�IDPLOLDO�GH�VDUFRPH�
5rVXOWDWV��'H�PDQLqUH�LQDWWHQGXH��OHV�DQDO\VHV�JrQrWLTXHV�RQW�LGHQWL�r�XQH�PXWDWLRQ�JHUPLQDOH�m�IDLEOH�SrQrWUDQFH�GX�JqQH�5%� �>10B���������
F���B��GXS��S���3UR��/HXIV���@��+XLW�DXWUHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQV�5%��m�IDLEOH�SrQrWUDQFH��LVVXV�GH�OD�OLWWrUDWXUH�HW�GH�OD�FRKRUWH
IUDQpDLVH�GH�O�,QVWLWXW�&XULH��RQW�rJDOHPHQW�GrYHORSSr�GHV�RVWrRVDUFRPHV�HW�VDUFRPHV�VDQV�5E�DX�SUrDODEOH�

&RQFOXVLRQ���1RXV�SURSRVRQV�TXH�OD�VXUYHQXH�LQLWLDOH�G�XQ�VDUFRPH�RX�G�XQ�RVWrRVDUFRPH�SULPDLUH�SRXUUDLW�sWUH�XQH�QRXYHOOH�SUrVHQWDWLRQ�FOLQLTXH
GH�OD�SUrGLVSRVLWLRQ�KrUrGLWDLUH�OLr�DX[�YDULDQWV�SDWKRJqQHV�GH�5%��m�IDLEOH�SrQrWUDQFH��'�XQH�SDUW��XQH�YLJLODQFH�FOLQLTXH�DFFUXH�HVW�QrFHVVDLUH
GDQV�FHV�IDPLOOHV�D�Q�GH�GrSLVWHU�OHV�WXPHXUV�PDOLJQHV�SULPDLUHV�HW�VHFRQGDLUHV�WHOOHV�TXH�OHV�VDUFRPHV�RX�OHV�RVWrRVDUFRPHV��'�DXWUH�SDUW� �HQ
FRPSOrPHQW�GH�OD�VXUYHLOODQFH�RSKWDOPRORJLTXH�VH�GLVFXWH�OD�UrDOLVDWLRQ�G�XQH�VXUYHLOODQFH�UDGLRORJLTXH�SDU�,50�FRUSV�HQWLHU�FKH]�OHV�DSSDUHQWrV
DV\PSWRPDWLTXHV�SRUWHXUV�GH�OD�PXWDWLRQ�5%��GH�IDLEOH�SrQrWUDQFH�

3LiFH�MRLQWH���DEVWUDFW�DVVLVHV������&RUVLQL�HW�DO�Gr�QLWLI�SGI



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 1LFRODV�*RDUGRQ

&6�����,GHQWLuFDWLRQ�GH�SRWHQWLHOOHV�VjTXHQFHV�UjJXODWULFHV�GLVWDQWHV�GHV�JiQHV�GH�SUjGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH
OqRYDLUH�

$XWHXUV��

1LFRODV�*2$5'21������$JDWKH�5,&28������$OH[DQGUH�$7.,1621������(GZLJH�/(02,6621������0DULO\QH�*8,//$0,1������9LFWRU�%$55$8;������$ODLQ
%$7$//$������*HUPDLQ�52866(/(7���������6RSKLH�.5,(*(5������/DXUHQW�&$67(5$������/DXUHQW�328/$,1������3DXO�+HQUL�520(2���������7KLHUU\
)5(%285*���������'RPLQLTXH�9$85����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH���&/&&
&HQWUH�)UDQpRLV�%DFOHVVH���&$(1��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH���&/&&
&HQWUH�)UDQpRLV�%DFOHVVH���&DHQ��)UDQFH
���,QVHUP�8������&/&&�&HQWUH�)UDQpRLV�%DFOHVVH���&DHQ��)UDQFH
���5DGLRWKrUDSLH��&/&&�&HQWUH�)UDQpRLV�%DFOHVVH���&DHQ��)UDQFH
���'69�L5&0�/576��&($��)RQWHQD\�DX[�5RVHV��)UDQFH
���,16(50�8�����&($��)RQWHQD\�DX[�5RVHV��)UDQFH
���,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��8QLYHUVLWr�GH�1RUPDQGLH��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH���&HQWUH
+RVSLWDOLHU�8QLYHUVLWDLUH��&DHQ��)UDQFH

0RWV�FOHIV���3UrGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O
RYDLUH��6rTXHQFHV�UrJXODWULFHV��7$'��&DSWXUH�&

5jVXPj��

3UqV�GH�����GHV�FDQFHUV�GX�VHLQ�HW�GH�O�RYDLUH�FRUUHVSRQGHQW�m�GHV�IRUPHV�IDPLOLDOHV�OLrHV�m�XQH�SUrGLVSRVLWLRQ�JrQrWLTXH��'HSXLV�FHV�GHX[
GHUQLqUHV�GrFHQQLHV��GH�QRPEUHXVHV�PXWDWLRQV�GrOrWqUHV�FRQIrUDQW�GHV�QLYHDX[�GH�ULVTXHV�YDULDEOHV�HQ�IRQFWLRQ�GX�JqQH�D�HFWr�RQW�rWr�GrFULWHV�
'H�PsPH��GH�QRPEUHXVHV�rWXGHV�SDQJrQRPLTXHV�RQW�PLV�HQ�rYLGHQFH�O�H[LVWHQFH�GH�613V�FRQIrUDQW�XQ�ULVTXH�IDLEOH��&HV�GL�rUHQWHV�PXWDWLRQV�HW
613V�DLQVL�TXH�OHXU�FRPELQDLVRQ�QH�SHXYHQW�QrDQPRLQV�H[SOLTXHU�O�HQVHPEOH�GHV�VLWXDWLRQV�FOLQLTXHV�rYRFDWULFHV�G�XQ�ULVTXH�JrQrWLTXH�DXJPHQWr�
&HWWH�KrUrGLWr�PDQTXDQWH�SRXUUDLW�DLQVL�sWUH�GXH�m�GHV�VLWXDWLRQV�PXOWLJrQLTXHV�RX��ROLJRJrQLTXHV�PDLV�DXVVL�m�GHV�rYrQHPHQWV�SUrVHQWDQW�XQ
GrWHUPLQLVPH�PRQRJrQLTXH�HW�D�HFWDQW�OHV�VrTXHQFHV�QRQ�FRGDQWHV�GX�JrQRPH��(Q�H�HW��SOXVLHXUV�rWXGHV�JrQRPLTXHV�RQW�GrPRQWUr�TXH�SRXU�GH
QRPEUHXVHV�SDWKRORJLHV�KXPDLQHV�LQFOXDQW�OH�FDQFHU��OHV�YDULDQWV�UDUHV�QH�VH�FDQWRQQHQW�SDV�DX����FRGDQW�GX�JrQRPH�PDLV�TX�XQH�JUDQGH
PDMRULWr�VH�VLWXH�GDQV�GHV�UrJLRQV�GX�JrQRPH�RFFXSrHV�SDU�GHV�SURWrLQHV�OLDQW�O�$'1��&HV�YDULDQWV�SRXUUDLHQW�GqV�ORUV�DOWrUHU�GHV�VrTXHQFHV
UrJXODWULFHV �SUR[LPDOH �RX �GLVWDQWH� �HW �DLQVL �O�H[SUHVVLRQ �GHV �JqQHV �DVVRFLrV� � �$�Q �G�LGHQWL�HU �OHV �VrTXHQFHV �UrJXODWULFHV �m �GLVWDQFH �GHV �JqQHV
PDMHXUV�GH�SUrGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O�RYDLUH��%5&$���%5&$���3$/%���5$'��&�HW�5$'��'��SHX�FDUDFWrULVrHV��QRXV�DYRQV�XWLOLVr�OD
PrWKRGH�GH�FDSWXUH�GH�OD�FRQIRUPDWLRQ�GHV�FKURPRVRPHV�c�FDSWXUH�&�h�TXL�FRPELQH�OD�WHFKQRORJLH�GH�FDSWXUH�G
ROLJRQXFOrRWLGHV���OD�WHFKQRORJLH
�&�HW�OH�VrTXHQpDJH�m�KDXW�GrELW�SHUPHWWDQW�DLQVL�G
LQWHUURJHU�m�KDXWH�UrVROXWLRQ�GDQV�XQ�VHXO�WHVW�OHV�LQWHUDFWLRQV�HQ�FLV�HW�SRWHQWLHOOHPHQW�HQ
WUDQV�SRXU�GHV�FHQWDLQHV�GH�ORFXV�VrOHFWLRQQrV��'DQV�XQ�SUHPLHU�WHVW��QRXV�DYRQV�SX�DLQVL�LGHQWL�HU�GHV�UrJLRQV�G�LQWHUDFWLRQV�DYHF�OHV�SURPRWHXUV
GH�FKDFXQ�GH�FHV�JqQHV�GDQV�GHV�FHOOXOHV�SULPDLUHV�PDPPDLUHV�VDXYDJH�RX�LUUDGLrHV�D�Q�G�LQGXLUH�GHV�FDVVXUHV�GRXEOH�EULQ�GH�O�$'1��&HV�]RQHV
G�LQWHUDFWLRQ�VH�VLWXHQW�HQWUH�XQH�GL]DLQH�GH�.E�HW�MXVTX
m���0E�HQ�DPRQW�RX�DYDO�GX�SURPRWHXU�GHV�JqQHV�rWXGLrV��'H�SOXV��FHUWDLQHV�GH�FHV�]RQHV
G�LQWHUDFWLRQ�LQWHUDJLVVHQW�GH�PDQLqUH�GL�rUHQWLHOOH�HQ�IRQFWLRQ�GH�O�LUUDGLDWLRQ�RX�QRQ�GHV�FHOOXOHV� �/D�FRPSDUDLVRQ�GHV�GRQQrHV�GH�OD�FDSWXUH�&
DYHF�OHV�GRQQrHV�GH�+L�&�GH�OD�OLWWrUDWXUH�PRQWUH�TXH�FHUWDLQHV�LQWHUDFWLRQV�QH�VRQW�SDV�FRPSULVHV�GDQV�OH�GRPDLQH�G�DVVRFLDWLRQ�WRSRORJLTXH��7$'�
RX�VH�WURXYH�OH�JqQH�FRUUHVSRQGDQW�HW�PRQWUH�DLQVL�GHV�LQWHUDFWLRQV�LQWHU�7$'V��$XFXQH�LQWHUDFWLRQ�HQ�WUDQV�Q�D�SX�sWUH�REVHUYrH�GDQV�FHV
FRQGLWLRQV��/�LGHQWL�FDWLRQ�GHV�SRWHQWLHOOHV�VrTXHQFHV�UrJXODWULFHV�GLVWDQWHV�GHV�JqQHV�%5&$���%5&$���3$/%���5$'��&�HW�5$'��'�VHUD�UrSOLTXrH
GDQV�OHV�FHOOXOHV�PDPPDLUHV�SXLV�SRXUVXLYLH�GDQV�GHV�FHOOXOHV�SULPDLUHV�RYDULHQQHV�HW�SURVWDWLTXHV�D�Q�G�LGHQWL�HU�OHV�VrTXHQFHV�UrJXODWULFHV�WLVVX
VSrFL�TXH��/�LPSDFW�GH�YDULDQWV�D�HFWDQW�FHV�VrTXHQFHV�VHUD�HQVXLWH�rWXGLr�GDQV�OH�FDGUH�GH�OD�SUrGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O�RYDLUH�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 6WdSKDQLH�%$(57�'(6850217

&6�����&DUDFWjULVDWLRQ�GH�����YDULDWLRQV�KjWjUR]\JRWHV�GX�JiQH�306��LGHQWLujHV�FKH]�����SDWLHQWV�IUDQhDLV�SUjVHQWDQW�XQ
V\QGURPH�GH�/\QFK

$XWHXUV��

4LQJ�:DQJ������-XOLH�/HFOHUF������*DtOOH�%RXJHDUG������6\OYLDQH�2OVFKZDQJ������6WrSKDQLH�9DVVHXU������.rYLQ�&DVVLQDUL������'HQLV�%RLGLQ������&HGULFN
/HIRO������3LHUUH�1DwER������7KLHUU\�)UHERXUJ������0DULH�3LHUUH�%XLVLQH������6WrSKDQLH�%DHUW�'HVXUPRQW�������**&��/H�*URXSH�*rQrWLTXH�HW�&DQFHU����

���/DERUDWRLUH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH�+&/�&/%��&HQWUH�/rRQ�%rUDUG��/\RQ��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�PROrFXODLUH��&+8�GH�/LOOH��HW�,QVHUP�805�6�������&HQWUH�GH�5HFKHUFKH�-HDQ�3LHUUH�$XEHUW��8QLYHUVLWr�GH�/LOOH�
/LOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��&+8�GH�5RXHQ��,QVHUP�HW�8QLYHUVLWr�GH�5RXHQ��5RXHQ��)UDQFH
���$L[�0DUVHLOOH�8QLYHUVLWr��,16(50�*0*)�805�������'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�(XURSrHQ�	�*URXSH�5DPVD\�*rQrUDOH�GH�6DQWr�
+zSLWDO�&ODLUYDO��0DUVHLOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�PROrFXODLUH��&+8�GH�/LOOH��/LOOH��)UDQFH
���&5/&&�HW�&+8��8QLFDQFHU��3DULV��)UDQFH

0RWV�FOHIV���SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX�FDQFHU��V\QGURPH�GH�/\QFK��306���GrIDLOODQFH�GX�V\VWqPH�GH�UrSDUDWLRQ�005

5jVXPj��

8QH�YDULDWLRQ�SDWKRJqQH�KrWrUR]\JRWH�GX�JqQH�306� �HVW�LGHQWL�rH�FKH]�HQYLURQ�����GHV�SDWLHQWV�SUrVHQWDQW�XQ�V\QGURPH�GH�/\QFK��&HSHQGDQW
FHWWH�FRQWULEXWLRQ�HVW�SUREDEOHPHQW�VRXV�HVWLPrH�HW�OD�GHVFULSWLRQ�GX�SKrQRW\SH�DVVRFLr�OLPLWrH��FRPSWH�WHQX�GH�OD�FRPSOH[LWr�GHV�WHFKQLTXHV
G�DQDO\VH�UHTXLVHV��OLrHV�m�O�H[LVWHQFH�GH�QRPEUHX[�SVHXGRJqQHV�WUqV�KRPRORJXHV��1RXV�UDSSRUWRQV�����YDULDWLRQV�KrWrUR]\JRWHV�GX�JqQH�306��
LQFOXDQW�����YDULDWLRQV�GLVWLQFWHV��LGHQWL�rHV�FKH]�����SDWLHQWV�IUDQpDLV��DQDO\VrV�GDQV�OHV�ODERUDWRLUHV�GH�/LOOH��/\RQ�HW�5RXHQ��1RXV�DYRQV�FODVVr�
VHORQ�OHV�FULWqUHV�,Q6L*+7�HW�1*6�'LDJ�DGDSWrV�GH�O�$&0*�������GHV�YDULDWLRQV�HQ�SDWKRJqQHV��FODVVH���������HQ�SUREDEOHPHQW�SDWKRJqQHV��FODVVH
���HW������HQ�YDULDWLRQV�GH�VLJQL�FDWLRQ�LQFRQQXH��FODVVH�����/HV�UrDUUDQJHPHQWV�JrQRPLTXHV�UHSUrVHQWDLHQW������GHV�DOWrUDWLRQV��1RXV�DYRQV�PLV
HQ�rYLGHQFH�GHV�YDULDWLRQV�UrFXUUHQWHV��QRWDPPHQW�OD�YDULDWLRQ�F����*�!�7��S��6HU��,OH��LGHQWL�rH�FKH]������GHV�SDWLHQWV��HW�SRXU�ODTXHOOH�QRXV
DYRQV�H[SORUr�O�K\SRWKqVH�G�XQ�H�HW�IRQGDWHXU��'DQV�FHWWH�VrULH��OHV�����SDWLHQWV�SRUWHXUV�G�XQH�YDULDWLRQ�GH�FODVVH���RX���GH�306���RQW�SUrVHQWr
OHXU�SUHPLqUH�WXPHXU�m����DQV�HQ�PR\HQQH��,O�V�DJLVVDLW�PDMRULWDLUHPHQW�G�XQ�FDQFHU�FRORUHFWDO��������RX�G�XQ�FDQFHU�GH�O�HQGRPqWUH��������'H
PDQLqUH�UHPDUTXDEOH��VHSW�SDWLHQWV�RQW�GrYHORSSr�XQ�FDQFHU�FRORUHFWDO�DYDQW�O�nJH�GH����DQV��OH�SOXV�MHXQH�m����DQV��6HXOV�����GHV�SDWLHQWV
SRUWHXUV�G�XQH�YDULDWLRQ�SDWKRJqQH�DSSDUWHQDLHQW�m�XQH�IDPLOOH�UrSRQGDQW�DX[�FULWqUHV�G�$PVWHUGDP��,,���/HV�WXPHXUV�GHV�SDWLHQWV�SRUWHXUV�GH
YDULDWLRQV�SDWKRJqQHV�GH�306��SUrVHQWDLHQW�XQH�LQVWDELOLWr�PLFURVDWHOOLWDLUH��������HW�XQH�SHUWH�G�H[SUHVVLRQ�LVROrH�GH�OD�SURWrLQH�306��HQ
LPPXQRKLVWRFKLPLH�������� �FRQ�UPDQW�DLQVL �OD �YDOHXU �SUrGLFWLYH�SRVLWLYH�GHV�DQDO\VHV�VRPDWLTXHV� �1RXV�FRQ�UPRQV�GRQF�VXU �FHWWH�VrULH �GH����
SDWLHQWV�IUDQpDLV��L��OD�IDLEOH�SrQrWUDQFH�JOREDOH�GHV�YDULDWLRQV�SDWKRJqQHV�GX�JqQH�306���HQ�VRXOLJQDQW�WRXWHIRLV�TXH�FHOD�Q�H[FOXW�SDV�OD�VXUYHQXH
GH�FDV�SUrFRFHV�GH�FDQFHUV������DYDQW����DQV��HW�GRQF�O�LPSOLFDWLRQ�GH�IDFWHXUV�PRGL�FDWHXUV��HW��LL��OD��KDXWH�YDOHXU�SUrGLFWLYH�SRVLWLYH�GH�OD�SHUWH
G�H[SUHVVLRQ�LVROrH�GH�OD�SURWrLQH�306���YLV�m�YLV�G�XQH�DOWrUDWLRQ�FRQVWLWXWLRQQHOOH�GX�JqQH��/H�JqQH�306�� �PDOJUr�VD�FRPSOH[LWr�G�DQDO\VH
VSrFL�TXH��HVW�GrVRUPDLV�LQFOXV�GDQV�OHV�SDQHOV�GH�JqQHV�GH�SUrGLVSRVLWLRQ�DX�FDQFHU�FRORUHFWDO��PDLV�rJDOHPHQW�DX�V\QGURPH�VHLQ�RYDLUH��FH�TXL
FRQGXLW �m �O�LGHQWL�FDWLRQ �G�XQ �QRPEUH �FURLVVDQW �GH �YDULDWLRQV �GH �VLJQL�FDWLRQ �LQFRQQXH� �GRQW �OD �SUrVHQFH �GRLW �sWUH �FRQ�UPrH �SDU �XQH �PrWKRGH
LQGrSHQGDQWH�GX�1*6�JDUDQWLVVDQW�O�DQDO\VH�VSrFL�TXH�GX�JqQH�306�� �'DQV�FH�FRQWH[WH� �FHWWH�VrULH�GH�����YDULDWLRQV�LQWHUSUrWrHV�FRQVWLWXH�XQ
DWRXW�PDMHXU�SRXU�KDUPRQLVHU�O�H[SHUWLVH�G�LQWHUSUrWDWLRQ�DX�QLYHDX�QDWLRQDO�HW�LQWHUQDWLRQDO�

3LiFH�MRLQWH���$EVWUDFW�306��DVVLVHV�7RXUV������9)�GRF[



6(66,216�6,08/7$1((6������&RQVHLO
JdQdWLTXH��dWKLTXH���

&(/,1(�%25'(7

&6�����,PSDFW�SV\FKRVRFLDO�GX�WHVW�JjQjWLTXH�SUjGLFWLI�GDQV�OHV�PDODGLHV�FDUGLDTXHV�KjUjGLWDLUHV���jWXGH�35(',&7�

$XWHXUV��

&rOLQH�%RUGHW������6DQGULQH�%ULFH������&DUROH�0DXSDLQ������(VWHOOH�*DQGMEDNKFK���������%HUWUDQG�,VLGRU������$XUrOLHQ�3DOP\UH������$OH[DQGUH�0RHUPDQ
�����$QQLFN�7RXWDLQ������6\OYLH�2GHQW������$QQH�&ODLUH�%UHKLQ������/DXUHQFH�2OLYLHU�)DLYUH�������&DUROLQH�5RRU\FN�7KDPER�������(OLVH�6FKDHIHU������
.DULQH�1JX\HQ�������'HOSKLQH�'XSLQ�'HJXLQH�������&HFLOH�5RX]LHU�������3LHUUH�6LPRQ�-RXN�������0DU\OLQ�/DFNP\�3RUW�/LV�������,VDEHOOH�'HQMR\������
6WHSKDQLH�6WDUDFL������5D�N�0DQVRXUL������$PLQH�%HNKHFKL������,EWLFHP�5DML������9HURQLTXH�)UHVVDUW�������)ODYLH�$GHU�������3DVFDOH�5LFKDUG������
6RSKLH�7H]HQDV�GX�0RQWFHO�������0DUFHOD�*DUJLXOR�����������3KLOLSSH�&KDUURQ��������

���&HQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�FDUGLDTXHV�KrUrGLWDLUHV��VHUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLWr��,16(50��,QVWLWXW�3LHUUH�/RXLV�G�(SLGrPLRORJLH�HW�GH�6DQWr�3XEOLTXH��)�������SDULV��)UDQFH
���6RUERQQH�8QLYHUVLWrV��830&�8QLYHUVLWr�3DULV����,&$1��'rSDUWHPHQW�GH�&DUGLRORJLH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�1DQWHV��1DQWHV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�$PEURLVH�3DUr��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+58�GH�7RXUV���+zSLWDO�%UHWRQQHDX��7RXUV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�5HQQHV���+zSLWDO�6XG��5HQQHV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�5RXHQ���5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�'LMRQ�%RXUJRJQH���+zSLWDO�)UDQpRLV�0LWWHUUDQG��'LMRQ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�'LMRQ�%RXUJRJQH���+zSLWDO�)UDQpRLV�0LWWHUUDQG��%RUGHDX[��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�6WUDVERXUJ���+zSLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�0DUVHLOOH���+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�7RXORXVH���+zSLWDO�3XUSDQ��7RXORXVH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�1LFH���+zSLWDO�O
$UFKHW����1LFH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�*UHQREOH�VLWH�1RUG���+zSLWDO�&RXSOH�(QIDQW��*UHQREOH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�*XDGHORXSH��3RLQWH�m�3LWUH��)UDQFH
����'rSDUWHPHQW�GH�FDUGLRORJLH��FHQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�FDUGLDTXHV�KrUrGLWDLUHV��&+8�3DULV�1RUG�9DO�GH�6HLQH���+zSLWDO�;DYLHU�%LFKDW�
&ODXGH�%HUQDUG��3DULV��)UDQFH
����8)�GH�FDUGLRJrQrWLTXH�HW�P\RJrQrWLTXH�PROrFXODLUH�HW�FHOOXODLUH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
����6RUERQQH�8QLYHUVLWr��,16(50��,QVWLWXW�3LHUUH�/RXLV�G�(SLGrPLRORJLH�HW�GH�6DQWr�3XEOLTXH��'rSDUWHPHQW�GH�6DQWr�3XEOLTXH��)���������&+8�3LWLr
6DOSsWULqUH���3DULV��)UDQFH
����,QVWLWXW�GH�0\RORJLH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
����6RUERQQH�8QLYHUVLWr��,16(50��,QVWLWXW�3LHUUH�/RXLV�GH�6DQWr�3XEOLTXH��0HGLFDO�,QIRUPDWLRQ�8QLW����&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
����6RUERQQH�8QLYHUVLWr��,16(50��805B6������DQG�,&$1�,QVWLWXWH�IRU�&DUGLRPHWDEROLVP�DQG�1XWULWLRQ��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH

0RWV�FOHIV���PDODGLHV�FDUGLDTXH�KrUrGLWDLUHV��WHVW�JrQrWLTXH�SUrGLFWLI��LPSDFW�SV\FKRORJLTXH�

5jVXPj��

/HV�PDODGLHV�FDUGLDTXHV�KrUrGLWDLUHV�RQW�XQ�PRGH�GH�WUDQVPLVVL�RQ�OH�SOXV�VRXYHQW�DXWRVRPLTXH�GRPLQDQW��&HV�SDWKRORJLHV�H[SRVHQW�DX�ULVTXH�GH
WURXEOHV �GX �U\WKPH �HW�RX �G�LQVX�VDQFH �FDUGLDTXH� �/�H[SUHVVLRQ �FDUGLDTXH �HVW �OH �SOXV �VRXYHQW �UHWDUGrH �m �O�nJH �DGXOWH �HW �OD �SrQrWUDQFH �SDUIRLV
LQFRPSOqWH��'HSXLV������XQ�WHVW�JrQrWLTXH�SUrGLFWLI�HVW�GLVSRQLEOH�SRXU�OHV�DSSDUHQWrV�DV\PSWRPDWLTXHV��,O�SHUPHW�G�LGHQWL�HU�FHX[�TXL�QH�VRQW�SDV
m �ULVTXH �GH �GrYHORSSHU �OD �PDODGLH �HW �FHX[ �TXL �QrFHVVLWHQW �XQ �VXLYL �PrGLFDO �VSrFL�TXH� �/�LPSDFW �SV\FKR�VRFLDO �GX �WHVW �JrQrWLTXH �SUrGLFWLI �HVW
FHSHQGDQW�PDO�FRQQX�GDQV�FHV�SDWKRORJLHV�

/�REMHFWLI�HVW�G�rYDOXHU�O�LPSDFW�SV\FKRORJLTXH�HW�VRFLR�SURIHVVLRQQHO�GH�OD�UrYrODWLRQ�GX�VWDWXW�JrQrWLTXH�VXU�GHV�FRQVXOWDQWV�DGXOWHV�D\DQW�UrDOLVr
XQ�WHVW�JrQrWLTXH�SUrGLFWLI�SRXU�XQH�PDODGLH�FDUGLDTXH�KrUrGLWDLUH���

,O�V�DJLW�G�XQH�rWXGH�PXOWLFHQWULTXH�����FHQWUHV�HQ�)UDQFH���/�DYLV�HW�OH�YrFX�GHV�FRQVXOWDQWV�D�rWr�UHFXHLOOL�YLD�GHV�DXWR�TXHVWLRQQDLUHV�FRPSUHQDQW��
rFKHOOH�G�DQ[LrWr�67$,��rFKHOOH�G�LPSDFW�GH�O�rYqQHPHQW��,(6���rYDOXDWLRQ�GX�SURWRFROH�GH�OD�FRQVXOWDWLRQ��GH�O�LPSDFW�VRFLR�SURIHVVLRQQHO��GHV
PRGL�FDWLRQV�GHV�UHODWLRQV�LQWHUIDPLOLDOHV��'DQV�O�rWXGH�SURVSHFWLYH��WURLV�DXWR�TXHVWLRQQDLUHV�RQW�rWr�UHPSOLV�m�GL�rUHQWV�PRPHQWV�HW�GDQV�O�rWXGH
UrWURVSHFWLYH�XQ�VHXO�m�GLVWDQFH�GX�UHQGX�GH�UrVXOWDW�

8Q�WRWDO�GH�����FRQVXOWDQWV������f�����DQV��������IHPPHV��RQW�rWr�LQFOXV��SURVSHFWLI�1 ������UrWURVSHFWLI�1 ������/HV�SULQFLSDOHV�PRWLYDWLRQV
SRXU�UrDOLVHU�OH�WHVW�rWDLHQW���������c�SRXU�OHYHU�OH�GRXWH�h���������c�SRXU�OHV�HQIDQWV�h��������c�SRXU�ErQr�FLHU�G�XQH�VXUYHLOODQFH�PrGLFDOH�h��/D
PDMRULWr �GHV �FRQVXOWDQWV �Q�RQW �SDV �H[SULPr �GH �UHJUHW �m �O�LVVX �GX �WHVW �������RQW �UHJUHWWr�� �/H �UrVXOWDW �Q
D �SDV �HQWUDvQr �GH �FKDQJHPHQW
VRFLRSURIHVVLRQQHO�QL�GH�FKDQJHPHQW�GDQV�OHV�UHODWLRQV�IDPLOLDOHV�GDQV�������GHV�FDV��rWXGH�SURVSHFWLYH���/�rWXGH�UrWURVSHFWLYH�PHW�HQ�rYLGHQFH
SOXV�GH�FKDQJHPHQWV�GDQV�OH�VWDWXW�VRFLRSURIHVVLRQQHO�HW�RX�GDQV�OHV�UHODWLRQV�IDPLOLDOHV��FKDQJHPHQWV�SHUpXV�FRPPH�IDYRUDEOHV�RX�GrIDYRUDEOHV�
FKH]�OHV�SRUWHXUV�GH�PXWDWLRQV��S������������/H�QLYHDX�G
DQ[LrWr��67$,��DXJPHQWH�DYDQW�OH�UrVXOWDW�GX�WHVW�HW�GLPLQXH�SRXU�UHYHQLU�DX�QLYHDX�GH
EDVH��/HV�VXMHWV�LQLWLDOHPHQW�DQ[LHX[�VRQW�SOXV�VXVFHSWLEOHV�G
sWUH�DQ[LHX[�DSUqV�OH�UrVXOWDW�GX�WHVW��S������������TXHO�TXH�VRLW�OH�UrVXOWDW�GX�WHVW
�rWXGH�SURVSHFWLYH���/HV�VXMHWV�D\DQW�GHV�DQWrFrGHQWV�GH�GrSUHVVLRQ�rWDLHQW�SOXV�VXVFHSWLEOHV�GH�GrYHORSSHU�GH�O
DQ[LrWr��S ��������TXHO�TXH�VRLW
OH�UrVXOWDW�GX�WHVW��rWXGH�UrWURVSHFWLYH��

1RV �UrVXOWDWV �PRQWUHQW �TXH�FRQWUDLUHPHQW �m �O�LGrH �UHpXH� �OH �ErQr�FH�PrGLFDO �Q�HVW �SDV �OD �PRWLYDWLRQ �SUHPLqUH �GHV �FRQVXOWDQWV �UrDOLVDQW �XQ �WHVW
JrQrWLTXH�SUrGLFWLI�HQ�FDUGLRJrQrWLTXH��/D�UrYrODWLRQ�GX�VWDWXW�JrQrWLTXH�Q�HQWUDLQH�SDV�RX�SHX�G�LPSDFW�QrJDWLI�DX�QLYHDX�SV\FKRORJLTXH�HW�VRFLR�
SURIHVVLRQQHO��ORUVTXH�OD�GrPDUFKH�HVW�UrDOLVrH�DX�VHLQ�G�XQH�rTXLSH�D\DQW�XQH�H[SHUWLVH�HQ�PrGHFLQH�SUrGLFWLYH�





6(66,216�6,08/7$1((6������&RQVHLO
JdQdWLTXH��dWKLTXH���

0DULRQ�526,(5

&6�����/HV�DWWLWXGHV�GH�SRSXODWLRQV�IUDQhDLVHV�HQYHUV�OqDQQRQFH�GH�OD�GjFRXYHUWH�GqDQRPDOLHV�JjQjWLTXHV�QRQ�VROOLFLWjHV

$XWHXUV��

0DULRQ�5RVLHU������0\ULDP�*XHGM������3DWULFN�&DOYDV���������6RSKLH�-XOLD���������&KULVWHOOH�*DUQLHU������$QQH�&DPERQ�7KRPVHQ������0DULD�7HUHVD�0XxR]
6DVWUH����

���/DERUDWRLUH�&(5336��8QLYHUVLWr�7RXORXVH���-HDQ�-DXUqV��7RXORXVH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�3XUSDQ��7RXORXVH��)UDQFH
���8�����&+8�3XUSDQ��7RXORXVH��)UDQFH
���8������8QLYHUVLWr�7RXORXVH�,,,���3DXO�6DEDWLHU��7RXORXVH��)UDQFH

0RWV�FOHIV���*rQrWLTXH�PrGLFDOH��'rFRXYHUWH�QRQ�VROOLFLWrH��1*6��$QQRQFH�DX�SDWLHQW��(WKLTXH�ELRPrGLFDOH

5jVXPj��

/�XWLOLVDWLRQ�GHV�WHFKQLTXHV�GH�VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ�SHUPHW�GH�GrWHFWHU�XQ�QRPEUH�FURLVVDQW�G�DQRPDOLHV�JrQrWLTXHV�QRQ�VROOLFLWrHV��/D
GrFRXYHUWH�GH�FHV�LQIRUPDWLRQV�VRXOqYH�GHV�TXHVWLRQV�rWKLTXHV�FRQFHUQDQW�OH�UHWRXU�GH�FHV�GRQQrHV�DX�SDWLHQW��/H�EXW�GH�QRWUH�rWXGH�rWDLW�GH
PHWWUH�HQ�rYLGHQFH�OHV�SRLQWV�GH�YXH�GHV�SHUVRQQHV�LVVXHV�GX�JUDQG�SXEOLF� �GHV�SDWLHQWV�VXLYLV�HQ�VHUYLFH�GH�JrQrWLTXH�PrGLFDOH��HW�GHV
SURIHVVLRQQHOV�GH�VDQWr�FRQFHUQDQW�O�DFFHSWDELOLWr�GH�O�DQQRQFH��m�XQ�SDWLHQW��GH�OD�GrFRXYHUWH�G�XQH�DQRPDOLH�QRQ�VROOLFLWrH�GDQV�GLYHUVHV
VLWXDWLRQV��1RXV�DYRQV�LQWHUURJr�����SDUWLFLSDQWV�D�Q�TX�LOV�rYDOXHQW�VL�OD�GrFLVLRQ�GX�PrGHFLQ�FRQFHUQDQW�O�DQQRQFH�GH�UrVXOWDWV�QRQ�VROOLFLWrV�OHXU
VHPEOH�DSSURSULrH� �3RXU �FH�IDLUH� �GHX[�MHX[�GH����VFrQDULRV �RQW �rWr�SUrVHQWrV�DX[�SDUWLFLSDQWV� �&HV�GHX[�MHX[�GL�qUHQW �VXU �OD �SrQrWUDQFH�GH�OD
PDODGLH��PXOWLIDFWRULHOOH�RX�PRQRJrQLTXH��HW�RQW�rWr�FUrrV�m�O�DLGH�GH�WRXWHV�OHV�FRPELQDLVRQV�SRVVLEOHV�GH�WURLV�IDFWHXUV��O�LQIRUPDWLRQ�HW�OH
FRQVHQWHPHQW�GX�SDWLHQW�VXU�OD�GrFRXYHUWH�G�XQH�DQRPDOLH�QRQ�VROOLFLWrH���OD�SUrYHQWLRQ�HW�OH�WUDLWHPHQW�GH�OD�PDODGLH�QRQ�VROOLFLWrH���OD�GrFLVLRQ�GX
PrGHFLQ�SRXU�DQQRQFHU�OHV�UrVXOWDWV�QRQ�VROOLFLWrV���/HV�SUR�OV�GH�UrSRQVHV�RQW�rWr�UHJURXSrV�HQ�VL[�FOXVWHUV�GL�rUHQWV��/HV�UrVXOWDWV�PRQWUHQW�TXH
OHV�SDWLHQWV��OHV�SHUVRQQHV�LVVXHV�GX�JUDQG�SXEOLF�HW�OHV�SURIHVVLRQQHOV�GH�VDQWr�SUHQQHQW�WRXV�HQ�FRQVLGrUDWLRQ�OHV�DVSHFWV�rWKLTXHV��PDLV�OHV
SURIHVVLRQQHOV�GH�VDQWr�SUHQQHQW�HQ�FRQVLGrUDWLRQ�OHV�DVSHFWV�PrGLFDX[�GDQV�XQH�SOXV�ODUJH�PHVXUH�TXH�OHV�GHX[�DXWUHV�SRSXODWLRQV�GDQV
O�DFFHSWDELOLWr�GH�O�DQQRQFH�GHV�GrFRXYHUWHV�QRQ�VROOLFLWrHV�

3LiFH�MRLQWH���5rVXPr�DVVLVHV�JrQrWLTXH�PrGLFDOH���7RXUV������GRF[



6(66,216�6,08/7$1((6������&RQVHLO
JdQdWLTXH��dWKLTXH���

/$85(17�3$648,(5

&6�����/HV�WHVWV�JjQjWLTXHV�YXV�SDU�OHV�PjGHFLQV�QRQ�JjQjWLFLHQV���8QH�FROODERUDWLRQ�f�DPSOLuHU�DYHF�OHV�JjQjWLFLHQV�

$XWHXUV��

ODXUHQW�3$648,(5���������*X\�0,1*8(7������6\OYLH�02,6'21�&+$7$,*1(5������3KLOLSSH�'(1,=($8������3DVFDO�-$512������*LQHWWH�92/)������6\OYLH
2'(17������*UrJRLUH�0287(/�������

���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH�HW�&HQWUH�5rIrUHQFH��'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV���&5',���+zSLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
���,16(50�8������$QWLFLSH��1RUPDQGLH�8QLYHUVLWr��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�VRFLRORJLH��,07$��1DQWHV��)UDQFH
���)DFXOWr�GH�'URLW��8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
���3zOH�GH�VDQWr�SXEOLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
�����$OOLDQFH�0DODGLHV�5DUHV��5HQQHV��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&/$'�2XHVW��+zSLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
���(VSDFH�UrJLRQDO�GH�Ur�H[LRQ�(WKLTXH�1RUPDQGLH���0rGHFLQH�OrJDOH�HW�'URLW�GH�OD�VDQWr��&+8�&DHQ��&DHQ��)UDQFH

0RWV�FOHIV���([DPHQ�GHV�FDUDFWrULVWLTXHV�JrQrWLTXHV�G
XQH�SHUVRQQH��ERQQHV�SUDWLTXHV

5jVXPj��

)DLVDQW�OH�FRQVWDW�G�XQH�SUHVFULSWLRQ�PDVVLYH�G�XQ�H[DPHQ�GHV�FDUDFWrULVWLTXHV�JrQrWLTXHV�G�XQH�SHUVRQQH
�(&*3��GDQV�WRXWHV�OHV�GLVFLSOLQHV�PrGLFDOHV�HW�m�WRXV�OHV�nJHV�GH�OD�YLH��OD�JrQrWLTXH�HVW�GHYHQXH�XQH
rWDSH �FRXUDQWH �HW �LQGLVSHQVDEOH �GH �OD �SULVH �HQ �FKDUJH �GHV �SDWLHQWV� �3RXUWDQW� �FHV �SUDWLTXHV �VRQW
FDUDFWrULVrHV �SDU �XQH �LQFHUWLWXGH �HQWUH �O�HVVRU �WHFKQRORJLTXH �GH �OD �FRQQDLVVDQFH �GX �JrQRPH�HW �OHV
DSSOLFDWLRQV�SRXU�OH�GLDJQRVWLF��OHV�VRLQV��HW�OD�SUrYHQWLRQ��

3DU �DLOOHXUV� �GH �SDU �VHV �VSrFL�FLWrV �HQ �WHUPHV �G�LQWHUSUrWDWLRQV� �GH �ULVTXH �KrUrGLWDLUH �RX �GH �WHVWV
SUrV\PSWRPDWLTXHV� �O�(&*3 �IDLW �O�REMHW �G�XQ �HQFDGUHPHQW �MXULGLTXH �FRQWUDLJQDQW �DLQVL �TXH �GH
UHFRPPDQGDWLRQV �GH �ERQQHV �SUDWLTXHV� �&HW �HVVRU �GH �GRQQrHV �UrJOHPHQWDLUHV �DXWRXU �GHV �GURLWV �GHV
SHUVRQQHV ��QRWDPPHQW �HQ �WHUPHV �G�LQIRUPDWLRQ �LQGLYLGXHOOH �HW �m �OD �SDUHQWqOH� �GH �IRUPDOLVDWLRQ �GX
FRQVHQWHPHQW�HW�GH�SURWHFWLRQ�GH�OD�SHUVRQQH��HW�XQ�GrFDODJH�DYHF�OHV�SUDWLTXHV�FDUDFWrULVHQW�rJDOHPHQW
FH�GRPDLQH�PrGLFDO�

�,O�QRXV�HVW�DSSDUX�LQGLVSHQVDEOH�G�H[SORUHU�FHV�SUDWLTXHV�DXSUqV�GHV�PrGHFLQV�QRQ�JrQrWLFLHQV��TXL�VRQW
HW �GHYLHQGURQW �GH �SOXV �HQ �SOXV �SUHPLHUV �DFWHXUV �GH �FHWWH �SUHVFULSWLRQ� �(Q �H�HW �GHV �TXHVWLRQV �PDMHXUHV
DFFRPSDJQHQW�OD�SUHVFULSWLRQ�HW�OH�UHWRXU�GH�UrVXOWDWV�GDQV�OHV�DQQrHV�m�YHQLU�HW�OHV�rTXLSHV�Q�RQW�SDV�m�FH
MRXU�GH�UrSRQVHV�QL�GH�UrIrUHQWLHOV�WRXMRXUV�FODLUV��&HV�VLWXDWLRQV�SHXYHQW�JrQrUHU�GH�JUDQGHV�LQFHUWLWXGHV
HW�GLVSDULWr�GH�SUDWLTXHV�

�1RXV�DYRQV�GRQF�FRQpX�XQH�rWXGH�TXDOLWDWLYH�VHORQ�XQH�PrWKRGRORJLH�GH�QDWXUH�VRFLRORJLTXH�DYHF�GHV
HQWUHWLHQV�GH�PrGHFLQV�SUHVFULSWHXUV�LQFOXV�GDQV�GHV�IRFXV�JURXSV��8QH�JULOOH�G�HQWUHWLHQV�D�rWr�rODERUrH
DSUqV�XQH�rWXGH�H[SORUDWRLUH��/H�FKDPS�G�rWXGHV�D�rWr�UHVWUHLQW�m���UrJLRQV�DGPLQLVWUDWLYHV��%UHWDJQH�
3D\V�GH�/RLUH��&HQWUH�HW�1RUPDQGLH��HW�m�GHX[�GLVFLSOLQHV�PrGLFDOHV�FRPSOrPHQWDLUHV�HW�HPEOrPDWLTXHV�GH
O�XWLOLVDWLRQ�FRXUDQWH�GHV�WHVWV�JrQrWLTXHV�VHORQ�GHV�FDSDFLWrV�GL�rUHQWHV�GH�WUDLWHPHQW�HW�GH�SUrYHQWLRQ��
O�RQFRORJLH�HW�OD�QHXURORJLH��1RXV�DYRQV�DLQVL�SX�PHQHU���IRFXV�JURXSV�UrXQLVVDQW����PrGHFLQV�LVVXV�GHV��
VSrFLDOLWrV�GH�QHXURORJLH�HW�RQFR�HQGRFULQRORJLH�DX�FRXUV�GH�O�DQQrH�������$QJHUV��&DHQ��1DQWHV��2UOrDQV�
5HQQHV�HW�7RXUV��

�$SUqV�DFFRUG�GHV�SDUWLFLSDQWV��FHV�HQWUHWLHQV�RQW�IDLW�O�REMHW�G�XQ�HQUHJLVWUHPHQW�HW�G�XQH�UHWUDQVFULSWLRQ
SRXU �UrDOLVHU �XQH�DQDO\VH�GH�FRQWHQX�D\DQW �SRXU �EXW �GH�GRFXPHQWHU �OHV �GLYHUV �UHJLVWUHV �HW �FULWqUHV
DX[TXHOV �VH�UrIqUHQW �VSRQWDQrPHQW�OHV �SURIHVVLRQQHOV �SRXU �DSSUrFLHU �OHV �PRGDOLWrV �GH�UHFRXUV �m �FHW
H[DPHQ��VD�MXVWL�FDWLRQ��VRQ�RUJDQLVDWLRQ��VHV�H�HWV�YRXOXV�HW�QRQ�YRXOXV�

/HV�SRLQWV�VDLOODQWV�GH�FHV�DQDO\VHV�GH�FRQWHQX�VHURQW�SUrVHQWrV��(Q�SDUWLFXOLHU��OHV�WHQVLRQV�JrQrUrHV�SDU
FHW�(&*3�HW�OHV�YDFLOOHPHQWV�SURIHVVLRQQHOV�LQGXLWV�FRQGXLVHQW�m�XQH�GHPDQGH�GH�UHQIRUFHPHQWV�GHV



FROODERUDWLRQV�HQWUH�JrQrWLFLHQV�HW�QRQ�JrQrWLFLHQV�
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;HQLD�/DW\SRYD

&6�����7HVWV�JjQjWLTXHV�SUjFRQFHSWLRQQHOV���UjVXOWDWV�GqXQH�SUHPLiUH�HQTXkWH�IUDQhDLVH

$XWHXUV��

9DOrULH�%RQQHDX���������0DWKLOGH�1L]RQ������;rQLD�/DW\SRYD���������$XUrOLH�*DXOWLHU������(XJrQLH�+RDUDX���������6WrSKDQH�%r]LHDX������*X\�0LQJXHW�����
0DXUR�7XUULQL������0DXG�-RXUGDLQ���������%HUWUDQG�,VLGRU��������

���'rSDUWHPHQW�GH�0rGHFLQH�*rQrUDOH��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���865�������0DLVRQ�GHV�6FLHQFHV�GH�O
+RPPH�$QJH�*XHSLQ��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���3ODWHIRUPH�GH�0rWKRGRORJLH�HW�GH�%LRVWDWLVWLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
�����(FROH�GHV�0LQHV��1DQWHV��)UDQFH
���'URLW�HW�&KDQJHPHQW�6RFLDO�805�������0DLVRQ�GHV�6FLHQFHV�GH�O
+RPPH�$QJH�*XrSLQ��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
����O�LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���GrSLVWDJH�JrQrWLTXH�SUrFRQFHSWLRQQHO��SDWKRORJLH�JrQrWLTXH�UrFHVVLYH��PrGHFLQH�GH�OD�UHSURGXFWLRQ

5jVXPj��

,QWURGXFWLRQ�

/HV�WHVWV�JrQrWLTXHV�SUrFRQFHSWLRQQHOV�RQW�MXVTX�m�WUqV�UrFHPPHQW�XQLTXHPHQW�FRQFHUQr�FHUWDLQHV�FRPPXQDXWrV��HWKQLHV��RX�IDPLOOHV�SRXU
OHVTXHOOHV �XQ �VXUULVTXH �GH �PDODGLH �JrQrWLTXH �rWDLW �LGHQWL�r� �8Q �QRXYHDX �W\SH �GH �WHVW �SUrFRQFHSWLRQQHO �SRXUUDLW �PDLQWHQDQW �sWUH �SURSRVr �m �OD
SRSXODWLRQ�JrQrUDOH� �&H�WHVW �SHUPHW �G�rYDOXHU �OH �ULVTXH�SRXU �XQ�FRXSOH �G�DYRLU �XQ�HQIDQW �DWWHLQW �GH�FHUWDLQHV�PDODGLHV �JrQrWLTXHV�UDUHV�
DXWRVRPLTXHV�UrFHVVLYHV�RX�OLrHV�m�O�;��$FFHVVLEOH�m�O�rWUDQJHU��LO�Q�HVW�SDV�HQFRUH�DXWRULVr�HQ�)UDQFH��/�REMHFWLI�GH�QRWUH�rWXGH�rWDLW�G�rYDOXHU
O�RSLQLRQ�GH�OD�SRSXODWLRQ�IUDQpDLVH�FRQFHUQDQW�O�XWLOLVDWLRQ�GH�FH�W\SH�GH�WHVWV�

0DWjULHO�HW�PjWKRGHV

/�rWXGH�UHSRVH�VXU�XQ�TXHVWLRQQDLUH��GLVSRQLEOH�HQ�YHUVLRQ�LPSULPrH�HW�VXU�OH�ORJLFLHO�GH�VRQGDJH�HQ�OLJQH�6SKLQ[d��GX����QRYHPEUH������DX���
PDUV��������,O�D�rWr�SURSRVr�m�OD�SRSXODWLRQ�JrQrUDOH�YLD�GHV�PDLOLQJ�OLVWV�SHUVRQQHOOHV�HW�G�DVVRFLDWLRQV��DLQVL�TXH�VXU�GHV�UrVHDX[�VRFLDX[�HW�DX
VHLQ�GH�FDELQHWV�PrGLFDX[��8QH�DQDO\VH�GHVFULSWLYH�D�rWr�UrDOLVrH�HW�FRPSOrWrH�SDU�XQH�DQDO\VH�PXOWLYDULrH��SDU�UrJUHVVLRQ�ORJLVWLTXH��DYHF�FRPPH
YDULDEOH�m�H[SOLTXHU�O�RSLQLRQ�IDYRUDEOH�m�O�DFFqV�DX�WHVW�HQ�)UDQFH�

5jVXOWDWV�

0LOOH�FLQT�FHQW�VRL[DQWH�KXLW�SHUVRQQHV�RQW�SDUWLFLSr�m�O�rWXGH�������VRQW�IDYRUDEOHV�m�O�DFFqV�m�FH�W\SH�GH�WHVW�HQ�)UDQFH�HW������UrDOLVHUDLHQW�OH
WHVW�HQ�FDV�GH�SURMHW�SDUHQWDO��6RL[DQWH�WUHL]H�SRXU�FHQW�VRQW�IDYRUDEOHV�m�XQ�WHVW�DFFHVVLEOH�VRXV�SUHVFULSWLRQ�PrGLFDOH�HW������VRQW�HQ�IDYHXU�G�XQ
UHPERXUVHPHQW�SDU�OD�VrFXULWr�VRFLDOH��'L[�QHXI�SRXU�FHQW�QH�VRXKDLWHUDLHQW�SDV�UHFRXULU�m�FH�WHVW��/HV�SULQFLSDX[�DUJXPHQWV�DYDQFrV�SDU�OHV
RSSRVDQWV�DX�WHVW�VRQW�OHV�FRQYLFWLRQV�rWKLTXHV�HW�PRUDOHV��O�LQTXLrWXGH�TXH�FH�WHVW�SRXUUDLW�HQJHQGUHU�HW�OD�SRVVLEOH�UHPLVH�HQ�TXHVWLRQ�GX�SURMHW
SDUHQWDO��/D�PDMRULWr�GHV�SDUWLFLSDQWV�HVWLPH�TXH�FH�WHVW�HVW�XQH�YrULWDEOH�DYDQFrH�PrGLFDOH��PDLV�TX�LO�SHXW�rJDOHPHQW�HQJHQGUHU�XQ�ULVTXH�GH
VXUPrGLFDOLVDWLRQ�GH�OD�JURVVHVVH�HW�XQH�GrULYH�HXJrQLVWH�

'LVFXVVLRQ�

1RWUH�rWXGH�UDSSRUWH�XQH�RSLQLRQ�ODUJHPHQW�IDYRUDEOH�m�O�DFFqV�DX�WHVW�HQ�)UDQFH���SUHVFULW�SDU�XQ�PrGHFLQ��DLQVL�TX�m�VRQ�UHPERXUVHPHQW�
&HSHQGDQW��FKH]�OHV�VXMHWV�D\DQW�XQ�SURMHW�SDUHQWDO�HW�ELHQ�TX�LOV�VRLHQW�GLUHFWHPHQW�FRQFHUQrV�SDU�FHW�H[DPHQ��QRXV�PHWWRQV�HQ�rYLGHQFH�XQH
WHQGDQFH�PRLQV�IDYRUDEOH�m�O�DFFqV�DX�WHVW�HQ�)UDQFH��%LHQ�TXH�OH�WHVW�VRLW�FRQVLGrUr�FRPPH�XQH�DYDQFrH�PrGLFDOH�TXL�SHUPHWWUDLW�GH�GLPLQXHU�OH
ULVTXH�GH�KDQGLFDS�SRXU�OD�GHVFHQGDQFH��OHV�ULVTXHV�GH�GrULYH�HXJrQLVWH�HW�G�LQTXLrWXGH�JrQrUrH�SDU�FHV�WHVWV�VRQW�rJDOHPHQW�rYRTXrV�SDU�OD
PDMRULWr �GHV �SDUWLFLSDQWV� �/H �SDUFRXUV �GH �VRLQV �GHV �IXWXUV �XWLOLVDWHXUV �GH �FH �WHVW �HVW �XQ �GHV �HQMHX[ �GH �OD �GL�XVLRQ �GX �GrSLVWDJH �JrQrWLTXH
SUrFRQFHSWLRQQHO��SXLVTXH�OHV�LQIRUPDWLRQV�GRQW�LOV�GLVSRVHURQW�HW�OD�UrDOLVDWLRQ�rYHQWXHOOH�GX�WHVW�GrSHQGURQW�GHV�UHVVRXUFHV�GHV�SURIHVVLRQQHOV�GH
VDQWr�FRQVXOWrV

3LiFH�MRLQWH���7HVWV�JH�QH�WLTXHV�SUH�FRQFHSWLRQQHOVBUH�VXOWDWV�G�XQH�SUHPLH�UH�HQTXH�WH�IUDQF�DLVH�GRF[
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$QWRLQH�'(�3$8:

&6�����7HVWV�JjQjWLTXHV�SDU�OHV�VRFLjWjV�c�'7&�d���PLVH�HQ�JDUGH�VXU�GHV�SUDWLTXHV�GDQJHUHXVHV�HW�UDSSHO�GHV�IRQGDPHQWDX[
UHTXLV�DYDQW�WRXW�WHVW�JjQjWLTXH�c�SUjGLFWLI�d

$XWHXUV��

$QWRLQH�'(�3$8:������0DWKLDV�6&+:$57=������&KU\VWHOOH�&2/$6������/LVD�*2/0$5'������'RPLQLTXH�67233$�/<211(7�������

���6HUYLFH�GH�JrQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���,16(50�8������8QLYHUVLWr�3DULV�'HVFDUWHV��,QVWLWXW�&XULH���6RUERQQH�3DULV�&LWr��3DULV��)UDQFH

0RWV�FOHIV���7HVW�JrQrWLTXH��FRQVHLO�JrQrWLTXH��PrGHFLQH�SUrGLFWLYH��VRFLrWr�'7&��:*6

5jVXPj��

$ORUV�TX�LO�HVW�DXMRXUG�KXL�LQWHUGLW�HQ�)UDQFH�GH�SUDWLTXHU�GHV�WHVWV�JrQrWLTXHV�HQ�GHKRUV�G�XQH�SUHVFULSWLRQ
PrGLFDOH�RX�G�XQH�GrFLVLRQ�GH�MXVWLFH��GH�SOXV�HQ�SOXV�GH�QRV�FRQFLWR\HQV�SHXYHQW�DYRLU�DFFqV�m�GHV
GRQQrHV�FRQFHUQDQW�OHXU�JrQRPH�HQ�SDVVDQW�SDU�GHV�VRFLrWrV�SULYrHV�rWUDQJqUHV�WUDYDLOODQW��YLD�LQWHUQHW�
HQ�'LUHFW�7R�&RQVXPHU��'7&���&HV�VRFLrWrV�SURSRVHQW��SRXU�TXHOTXHV�FHQWDLQHV�G�HXURV��XQ�VrTXHQpDJH�GX
JrQRPH��:*6���:KROH�*HQRPH�6HTXHQFLQJ��TXL�OHXU�SHUPHW�G�HVWLPHU�OHV�ULVTXHV�GH�GrYHORSSHU�XQ�FHUWDLQ
QRPEUH�GH�PDODGLHV�JrQrWLTXHV�PHQGrOLHQQHV�RX�PXOWLIDFWRULHOOHV�

6RXV�FRXYHUW�G�XQH�PHLOOHXUH�FRQQDLVVDQFH�GHV�ULVTXHV�HW�GH�OD�SRVVLELOLWr�G�DJLU�VXU�VRQ�PRGH�GH�YLH��YRLUH
GH�PHWWUH�HQ�SODFH�XQH�VXUYHLOODQFH�DGDSWrH��HW �DUJXDQW�GH�O�DXWRQRPLH�GH�GrFLVLRQ�GH�FKDFXQ��FHV
VRFLrWrV�c�'7&�h�YHQGHQW�FHV�WHVWV�VDQV�HQJDJHU�OHXU�UHVSRQVDELOLWr�HQ�H[SOLTXDQW�TX�HOOHV�QH�IRXUQLVVHQW
DXFXQ �FRQVHLO �PrGLFDO� �3DU �DLOOHXUV� �OHV �R�UHV �FRPPHUFLDOHV �SURSRVrHV �VRQW �FRQWUDLUHV �DX[ �SULQFLSHV
IRQGDPHQWDX[�TXL�UrJLVVHQW�OD�UrDOLVDWLRQ�GHV�WHVWV�JrQrWLTXHV�HQ�)UDQFH���QrFHVVLWr�G�XQH�LQIRUPDWLRQ
FODLUH�HW�OR\DOH�DYDQW�OD�UrDOLVDWLRQ�G�XQ�WHVW��QrFHVVLWr�GH�UHFXHLOOLU�OH�FRQVHQWHPHQW�EDVr�VXU�XQ�FKRL[
rFODLUr�GH�OD�SHUVRQQH��GLVSRVLWLI�SHUPHWWDQW�GHV�WHVWV�GH�TXDOLWr��DXWRULVDWLRQ�GHV�ODERUDWRLUHV��DJUrPHQW
GHV�JrQrWLFLHQV�PROrFXODLUHV���HW�UHVWLWXWLRQ�GX�UrVXOWDW�ORUV�G�XQH�FRQVXOWDWLRQ�PrGLFDOH�SRXU�WUDQVPHWWUH
GHV�UHFRPPDQGDWLRQV�GH�SULVH�HQ�FKDUJH�SRXU�OD�SHUVRQQH�HW�VHV�DSSDUHQWrV�

/HV�SUDWLTXHV�GH�FHV�VRFLrWrV�c�'7&�h�VHURQW�LOOXVWUrHV�DYHF�OH�FDV�G�XQ�KRPPH�DV\PSWRPDWLTXH�GH����DQV
TXL�D�VROOLFLWr�HQ�XUJHQFH�OD�FRQVXOWDWLRQ�GH�JrQrWLTXH�GH�O�,QVWLWXW�&XULH�DSUqV�DYRLU�UrDOLVr�XQ�:*6�YLD
LQWHUQHW�HW�DYRLU�rWr�LQIRUPr�SDU�H�PDLO�GH�O�LGHQWL�FDWLRQ�GH�GHX[�YDULDQWV�SDWKRJqQHV��O�XQ�GX�JqQH�73��
UHVSRQVDEOH�GX�V\QGURPH�GH�/L�)UDXPHQL�HW�O�DXWUH�GX�JqQH�$3&�UHVSRQVDEOH�GH�OD�SRO\SRVH�DGrQRPDWHXVH
IDPLOLDOH��$XFXQ�GHV�SULQFLSHV�IRQGDPHQWDX[�GH�OD�SUDWLTXH�GH�JrQrWLTXH�PrGLFDOH�UDSSHOrV�SOXV�KDXW�Q�D
rWr�UHVSHFWr�HW�OD�TXDOLWr�GX�WHVW�JrQrWLTXH�V�HVW�DYrUrH�GrVDVWUHXVH�SXLVTX�LO�V�DJLVVDLW��DSUqV�YrUL�FDWLRQ�
GH�GHX[�IDX[�SRVLWLIV��1RXV�PRQWUHURQV�TXH�FH�WHVW��HQ�SOXV�G�DYRLU�JrQrUr�XQH�DQ[LrWr�PDMHXUH��D�FRQGXLW
m�OD�UrDOLVDWLRQ�G�H[DPHQV�GH�GrSLVWDJH�LQYDVLIV�HW�D�JrQrUr�GHV�GrSHQVHV�GH�VDQWr�LQXWLOHV�

$ORUV�TXH�OD�UrYLVLRQ�GH�OD�ORL�GH�GH�ELRrWKLTXH�HVW�H[DPLQrH�DX�3DUOHPHQW�HW�TXH�FHUWDLQV�SODLGHQW�SRXU�XQH
OLErUDOLVDWLRQ�GH�O�DFFqV�GHV�WHVWV�YLD�LQWHUQHW��LO�QRXV�DSSDUDLW�LQGLVSHQVDEOH�GH�GrIHQGUH�OHV�SULQFLSHV
G�HQFDGUHPHQW�GHV�WHVWV�JrQrWLTXHV�PLV�HQ��XYUH�GqV�OD�ORL�GH������HW�GH�SRXUVXLYUH�OHV�GrYHORSSHPHQWV
WHFKQRORJLTXHV�HW�GH�UHFKHUFKH�TXL�SHUPHWWHQW�G�DOOHU�YHUV�GHV�HVWLPDWLRQV�LQGLYLGXHOOHV�GH�ULVTXH�OHV�SOXV
SUrFLVHV�SRVVLEOH��,O�QRXV�UHYLHQW�rJDOHPHQW�GH�FRPPXQLTXHU�FODLUHPHQW�DXSUqV�GH�OD�SRSXODWLRQ�HW�GH�QRV
FROOqJXHV�QRQ�JrQrWLFLHQV�VXU�OH�FDUDFWqUH�GDQJHUHX[�TXH�SHXYHQW�DYRLU�FHV�WHVWV�V�LOV�QH�VRQW�SDV�UrDOLVrV
GDQV�XQ�FDGUH�VWULFW�

3LiFH�MRLQWH���$EVWUDFW�$VVLVHV�7RXUV���6rTXHQpDJH�GX�JrQRPH�HQWLHU�SDU�OHV�VRFLrWrV�'7&�9��GRF[
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(9$�72866$,17

&6�����/D�PDODGLH�JjQjWLTXH�VqLQYLWH�GDQV�OD�IDPLOOH��FRQVjTXHQFHV�SRXU�OD�IUDWULH

$XWHXUV��

(YD�72866$,17����

���JrQrWLTXH�PrGLFDOH��FKX�3HOOHJULQ��%RUGHDX[��)UDQFH

0RWV�FOHIV���SV\FKRORJLH��IUDWULH��PDODGLH�JrQrWLTXH��V\VWrPLH

5jVXPj��

(Q�V\VWrPLH�RQ�VDLW�ELHQ�TX�c�LO�HVW�LPSRVVLEOH�GH�QH�SDV�FRPPXQLTXHU�h����GDQV�PD�SUDWLTXH�GH
SV\FKRORJXH�GDQV�XQ�VHUYLFH�GH�JrQrWLTXH�PrGLFDOH��LO�P�HVW�LPSRVVLEOH�GH�QH�SDV�SUHQGUH�HQ
FRPSWH�OD�IDPLOOH�ORUVTXH�MH�UHQFRQWUH�TXHOTX�XQ�SRUWHXU�G�XQH�PDODGLH�JrQrWLTXH�

6L �FHOD �FRQFHUQH �XQ �HQIDQW �DORUV �LPPrGLDWHPHQW �OD �TXHVWLRQ �GHV �SDUHQWV �HW �GH �OHXU �VRX�UDQFH
V�LPSRVH � �HW �VRXYHQW �RQ �HVW �DWWHQWLI �m �OD �VRX�UDQFH �GH �OD �IUDWULH �TXH �GDQV �XQ �VHFRQG �WHPSV�

,O�VHUD�TXHVWLRQ�GDQV�FHWWH�SUrVHQWDWLRQ�GH�YRLU�FRPPHQW�OD�IUDWULH�YLW�O
LQWUXVLRQ�GH�OD�PDODGLH
JrQrWLTXH�HW�GX�KDQGLFDS�TXL�HQ�GrFRXOH�OH�SOXV�VRXYHQW��4XH�OD�IUDWULH�QDLVVH��DYHF�pD��RX�TXH
FHOD �YLHQQH �IDLUH �LQWHUUXSWLRQ �DX �FRXUV �GH �OD �YLH� �&H �WLHUV� �QRQ �LQYLWr� �YD �sWUH �VXSSRUW �GH
FKDQJHPHQW��GH�UHSUrVHQWDWLRQV��GH�IDQWDVPHV��LO�SHXW�FRQVWUXLUH�RX�GrWUXLUH�OD�IUDWULH��(Q�WRXW�FDV
LO�LQWHUURJH�O
LQGLYLGX�VXU�OHV�OLHQV�IUDWHUQHOV�

1RWUH�SURSRV�SUHQGUD�HQ�FRPSWH�OHV�VSrFL�FLWrV�OLrHV�m�OD�FRPSRVDQWH�JrQrWLTXH�GH�OD�PDOGLH�TXL
VRXOqYHQW�GH�QRPEUHXVHV�TXHVWLRQV�SRXU�OD�IUDWULH�

D4X�HVW�FH�TXH�FHOD�UHSUrVHQWH�SRXU�XQ�HQIDQW�G�HQWHQGUH�SDUOHU�GH�PDODGLH�c�JrQrWLTXH�h�"

D8QH�PDODGLH�UDUH�HVW�FH�TXH�FHOD�YHXW�GLUH�TXH�O�RQ�HVW�H[FHSWLRQQHO�RX�VHXO�"

D3HXW�RQ�DYRLU�XQH�PDODGLH�TXL�Q�D�SDV�GH�QRP�"

D<�D�W�LO�GDQV�OH�JURXSH�IDPLOOH�GHV�VRXV�JURXSHV���PDODGH�SDV�PDODGH�"�SRUWHXU�SDV�SRUWHXU�"

D$�TXL�UHVVHPEOH�PRQ�IUqUH�PD�V�XU�"�$�QRXV�"�$�FHX[�DYHF�OD�PsPH�PDODGLH�"

D3RXUTXRL�LO�Q�\�D�SDV�GH�PrGLFDPHQW�VL�RQ�FRQQDLW�OD�PDODGLH�"
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)DELHQQH�(6&$1'(�1$5'8&&,

&6�����$QDO\VH�SDU�VjTXHQhDJH�f�KDXW�GjELW�FLEOj�GqXQH�FRKRUWH�GH�����SDWLHQWV�SRUWHXUV�GH�PDOIRUPDWLRQV�FRQJjQLWDOHV�GHV
PHPEUHV

$XWHXUV��

)DELHQQH�(6&$1'(���������$QQH�6RSKLH�-285'$,1���������0DOLND�%$/'8<&.���������3HUULQH�%581(//(���������:LOOLDP�'8)285������(OLVH�%5,6&+28;�
%28&+(5������&LQG\�&2/621������$QQH�',(8;������0DULRQ�*(5$5'������-DPDO�*+280,'���������)DELHQQH�*,8/,$12������$OLFH�*2/'(1%(5*�����
3KLOLSSH�.+$8�9$1�.,(1������'DSKQr�/(+$//(������*LOOHV�025,1�������6rEDVWLHQ�0287721������7KRPDV�602/����������&OrPHQFH�9$1/(5%(5*+(�����
)ORUHQFH�3(7,7���������6\OYLH�0$12895,(5�+$18�������

���6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLWr�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&+8�/LOOH��/LOOH��)UDQFH
���&HQWUH�GH�*rQrWLTXH�+XPDLQH��&+8�%HVDQpRQ��%HVDQpRQ��)UDQFH
���&HQWUH�GH�*rQrWLTXH��&+8�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�0rGHFLQH�*rQrWLTXH��&+89�/DXVDQQH��/DXVDQQH��6XLVVH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�URXHQ��5RXHQ��)UDQFH
���8)�GH�*rQrWLTXH�0rGLFDOH�HW�&\WRJrQrWLTXH��&+8�1vPHV��1vPHV��)UDQFH
���&HQWUH�GH�5HIrUHQFH�SRXU�OHV�$QRPDOLHV�GX�GrYHORSSHPHQW��'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�G
DFWLYLWr�GH�*rQrWLTXH�HW�G
2QFRJrQrWLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
����,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��&+8�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���0DOIRUPDWLRQV�GHV�PHPEUHV��1*6��SDQHO�FLEOr

5jVXPj��

/HV�V\QGURPHV�PDOIRUPDWLIV�WRXFKDQW�OHV�PHPEUHV�FRQVWLWXHQW�XQ�JURXSH�GH�SDWKRORJLHV�FOLQLTXHPHQW�HW�JrQrWLTXHPHQW�KrWrURJqQHV��3OXV�GH����
JqQHV�HW�GH�QRPEUHX[�UHPDQLHPHQWV�JrQRPLTXHV�LPSOLTXrV�GDQV�GHV�IRUPHV�V\QGURPLTXHV�RX�QRQ�V\QGURPLTXHV�G�DQRPDOLHV�GHV�PHPEUHV�RQW
rWr�GrFULWV�HQ�SDWKRORJLH�KXPDLQH��(Q�UDLVRQ�GH�FHWWH�LPSRUWDQWH�KrWrURJrQrLWr�JrQrWLTXH��XQH�SURSRUWLRQ�rOHYrH�GH�SDWLHQWV�UHVWH�VDQV�GLDJQRVWLF
PROrFXODLUH��'HSXLV�������QRWUH�rTXLSH�V�HVW�LPSOLTXrH�GDQV�OH�GLDJQRVWLF�JrQRW\SLTXH�GH�FHV�SDWKRORJLHV�DYHF�OD�PLVH�HQ�SODFH�SURJUHVVLYH�GH
O�DQDO\VH�GH�JqQHV�LPSOLTXrV�GDQV�OH�GrYHORSSHPHQW�GHV�PHPEUHV��$X�FRXUV�GH�FHV�GHUQLqUHV�DQQrHV��OHV�DYDQFrHV�HQ�PDWLqUH�GH�VrTXHQpDJH�m
KDXW�GrELW�RQW�SHUPLV�OD�PLVH�HQ�SODFH�GH�QRXYHOOHV�VWUDWrJLHV�GLDJQRVWLTXHV��1RXV�UDSSRUWRQV��LFL��OD�SUHPLqUH�JUDQGH�VrULH�GH�SDWLHQWV�DWWHLQWV�GH
V\QGURPHV�PDOIRUPDWLIV�WRXFKDQW�OHV�PHPEUHV�DQDO\VrV�SDU�VrTXHQpDJH�m�KDXW�GrELW�FLEOr�

/H�UHFUXWHPHQW�D�rWr�UrDOLVr�VXU�XQH�SrULRGH�GH���DQV��7URLV�FHQW�FLQTXDQWH�SDWLHQWV��FDV�LQGH[��RQW�rWr�LQFOXV�HW�FODVVrV�HQ���JUDQGHV�FDWrJRULHV
SKrQRW\SLTXHV �DSUqV �rYDOXDWLRQ �FOLQLTXH �FHQWUDOLVrH �� �DQRPDOLHV �UDGLDOHV� �HFWURGDFW\OLHV� �DXWUHV �DQRPDOLHV �UrGXFWLRQQHOOHV� �EUDFK\GDFW\OLHV�
SRO\GDFW\OLHV��DQRPDOLHV�GH�IXVLRQ�HW�K\SR�DSODVLHV�SDWHOODLUHV��4XDUDQWH�WURLV�m����JqQHV�RX�VrTXHQFHV�UrJXODWULFHV�RQW�rWr�rWXGLrV�SDU�XQH
WHFKQRORJLH�m�KDXW�GrELW�SDU�FDSWXUH�SHUPHWWDQW�OD�GrWHFWLRQ�GHV�YDULDWLRQV�SRQFWXHOOHV��613��HW�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV��&19��

$X�WRWDO� �����613�HW ����&19�RQW �rWr�LGHQWL�rV�FKH]�����SDWLHQWV� �6RL[DQWH�GRX]H�GH�FHV�YDULDQWV �Q�DYDLHQW �HQFRUH�MDPDLV �rWr�UDSSRUWrV�GDQV�OD
OLWWrUDWXUH���&HQW�WUHQWH�YDULDQWV�RQW�rWr�FODVVrV�FRPPH�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV�SHUPHWWDQW�XQH�FRQ�UPDWLRQ�GLDJQRVWLTXH�FKH]
����SDWLHQWV��VRLW�XQ�UHQGHPHQW�GLDJQRVWLTXH�PR\HQ�GH���������&H�WDX[�HVW�PHLOOHXU�GDQV�OHV�IRUPHV�V\QGURPLTXHV�������TXH�GDQV�OHV�IRUPHV
LVROrHV ������� �8QH�DQDO\VH �GH �OD �FRKRUWH �HQ �IRQFWLRQ �GHV �GL�rUHQWHV �FDWrJRULHV �SKrQRW\SLTXHV �PRQWUH �TXH�OH �UHQGHPHQW �YDULH �GH ������GDQV �OH
JURXSH�GHV�DQRPDOLHV�UrGXFWLRQQHOOHV�m�����GDQV�OH�JURXSH�GHV�K\SR�DSODVLHV�SDWHOODLUHV� �FRQ�UPDQW�TX�XQH�rYDOXDWLRQ�FOLQLTXH�PLQXWLHXVH�GHV
SDWLHQWV�HVW�LQGLVSHQVDEOH�

/HV�UrVXOWDWV�GH�FHWWH�rWXGH�PRQWUHQW�rJDOHPHQW�TXH��SRXU�OH�GLDJQRVWLF�PROrFXODLUH�GH�FHV�SDWKRORJLHV��O�DSSURFKH�SDU�VrTXHQpDJH�m�KDXW�GrELW�GH
FLEOHV�ELHQ�FKRLVLHV�FRQVWLWXH�XQ�RXWLO�H�FDFH�HW�UHQWDEOH�HQ�SUDWLTXH�FOLQLTXH�SXLVTX�LO�QRXV�D�SHUPLV�G�DPrOLRUHU�QRWUH�UHQGHPHQW�GLDJQRVWLTXH�GH
������6HSW�SRXU�FHQW�GHV�DOWrUDWLRQV�LGHQWL�rHV�GDQV�OD�FRKRUWH�FRUUHVSRQGDQW�m�GHV�&19��LO�HVW�DXMRXUG�KXL�LQGLVSHQVDEOH�G�LQFOXUH�OD�GrWHFWLRQ�GH
FH�W\SH�G�DOWrUDWLRQV�GqV�OHV�SUHPLqUHV�LQYHVWLJDWLRQV�PROrFXODLUHV�

3LiFH�MRLQWH���5H�VXPH��$VVLVHV������(VFDQGH�)�GRF
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PDUMRODLQH�ZLOOHPV

&6�����([SjULHQFH�GX�)DVW�([RPH�HQ�PRLQV�GH����MRXUV�HQ�UjDQLPDWLRQ�QjRQDWDOH���SURMHW�5(81,5

$XWHXUV��

0DUMRODLQH�:,//(06������*XLODLQH�%RXUVLHU������.HYLQ�<$8<������'HERUDK�0(&+,1������1DWKDOLH�58,=�3$//$5(6������&KULVWLQH�&RXEHV������/XFLOH
3,1621������&RQVWDQFH�:(//6������3DWULFLD�%/$1&+(7������0DULRQ�,0%(57�%287(,//(������7KRPDV�*8,*1$5'������-DFTXHV�38(&+%(57<�����
(PPDQXHOOH�+$48(7������RGLOH�3,'28;������6DELQH�'85$1'������0DKOLD�%$'5������&KULVWRSKH�0,/(6,������-XOLHQ�%$/(,1(������*LOOHV�&$0%21,(�����
)ORULDQH�+(0(5<������0DHOOH�'(5(85(������2OLYLHU�$5'28,1������0DULH�&KULVWLQH�3,&27�������5HQDXG�0(61$*(������)ORUHQFH�0$6621������9DOHQWLQ
58$8/7������/XFLOH�0$=,(5(6������,VDEHOOH�728,728������'DYLG�*HQHYLqYH������0RXQD�%$5$7�+28$5,����

���*rQrWLTXH�0rGLFDOH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�0ROrFXODLUH��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��KzSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PROrFXODLUH��SzOH�GH�ELRORJLH�SDWKRORJLH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GHV�PDODGLHV�UDUHV�HW�DXWR�LQ�DPPDWRLUHV��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�UrDQLPDWLRQ�QrRQDWDOH�HW�VRLQV�LQWHQVLIV�GH�QrRQDWRORJLH��6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��KzSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU�
)UDQFH
���6HUYLFH�GH�UrDQLPDWLRQ�QrRQDWDOH�HW�VRLQV�LQWHQVLIV�GH�QrRQDWRORJLH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWHPHQW�G
,QIRUPDWLTXH�0rGLFDOH��KzSLWDO�OD�&RORPELqUH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����8QLWr�GH�5HFKHUFKH�&OLQLTXH��KzSLWDO�/D�&RORPELqUH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���IDVW�H[RPH��QrRQDWRORJLH��UrDQLPDWLRQ

5jVXPj��

/�rWDEOLVVHPHQW�GX�GLDJQRVWLF�rWLRORJLTXH�G�XQH�SDWKRORJLH�FRQJrQLWDOH�m�UrYrODWLRQ�QrRQDWDOH�HVW�XQH�rWDSH�LQGLVSHQVDEOH�SRXU�JXLGHU�OD�SULVH�HQ
FKDUJH�GHV�SDWLHQWV�HW�SURSRVHU�XQ�FRQVHLO�JrQrWLTXH�DGDSWr��/�DSSDULWLRQ�GHV�QRXYHDX[�RXWLOV�GH�JrQrWLTXH�SDQJrQRPLTXHV�D�SHUPLV�GH�UDFFRXUFLU
GUDVWLTXHPHQW�OHV�GrODLV�HW�G�DXJPHQWHU�FRQVLGrUDEOHPHQW�OHV�SHUIRUPDQFHV�GLDJQRVWLTXHV�

'DQV�OH�FDGUH�GH�O�rWXGHPRQWSHOOLHUDLQH�5(81,5��5DSLGH�([RPH�HQ�8QLWr�GH�1rRQDWRORJLH�VRLQV�,QWHQVLIV�5rDQLPDWLRQ���QDQFrH�SDU�XQ�DSSHO�G�R�UH
LQWHUQH� �QRXV �DYRQV �SURSRVr �G�rYDOXHU �OD �IDLVDELOLWr �HW �O�H�FDFLWr �GH �OD �PLVH �HQ �SODFH �G�XQ �FLUFXLW �c �G�XUJHQFH �h� � �D�Q �GH �UrGXLUH �OH �WHPSV �GH
SURGXFWLRQ�G�XQ�H[RPH�WULR�DYHF�UrVXOWDW�Gr�QLWLI �GDQV�XQ�GrODL �PD[LPXP�GH����MRXUV��/�rWXGH�D�SUrYX�O�LQFOXVLRQ�GH����HQIDQWV��nJrV�GH���m���
PRLV��KRVSLWDOLVrV�HQ�UrDQLPDWLRQ��SUrVHQWDQW�XQ�V\QGURPH�PDOIRUPDWLI�HW�RX�XQH�GrWUHVVH�QHXURORJLTXH�SRXU�OHVTXHOV�XQH�RULJLQH�JrQrWLTXH�HVW
VXVSHFWrH��VDQV�RULHQWDWLRQ�GLDJQRVWLTXH�FHUWDLQH�

$�O�KHXUH�DFWXHOOH��QRXV�DYRQV�LQFOXV���HQIDQWV��nJrV�GH���m����MRXUV���SUrVHQWDQW�XQH�K\SRWRQLH��������GHV�FRQYXOVLRQV��������XQH�PDOIRUPDWLRQ
FDUGLDTXH��������GHV�DQRPDOLHV�FUDQLR�IDFLDOHV��������XQH�LQVX�VDQFH�UrQDOH�������

/HV�OLEUDLULHV�RQW �rWr�SUrSDUrHV�SDU �6XUH6HOHFW �4;7�+XPDQ�$OO �([RQ�9���$JLOHQW�� �SXLV �VrTXHQFrHV�SDU �1H[W6HTd���������0LG�2XWSXW�.LW
Y���,OOXPLQD��/�DQDO\VH�HW�O�LQWHUSUrWDWLRQ�GH�O�H[RPH�HQ�5&3�SRVW�WHVW��RQW�SX�sWUH�UrDOLVrHV�HQ�PR\HQQH�HQ����MRXUV���������

�/H �UHQGX�GH�UrVXOWDWV �DX[�SDUHQWV �D �SX�sWUH �H�HFWXr�HQ�PRLQV �GH����MRXUV �SRXU �WRXV �OHV �SDWLHQWV� �/H �UrVXOWDW �rWDLW �SRVLWLI �FKH]�� �SDWLHQWV �DYHF
LGHQWL�FDWLRQ�GH�PXWDWLRQ�GDQV�OHV�JqQHV�16'���Q ����070���Q ����.&14���Q ����/H�UrVXOWDW�D�PRGL�r�OD�SULVH�HQ�FKDUJH�SRXU�FHV�SDWLHQWV���LO�D
SHUPLV�GH�VXUVHRLU �m�OD�UrDOLVDWLRQ�GH�ELRSVLH�PXVFXODLUH��Q ��� �SRQFWLRQ�ORPEDLUH��Q ��� �ELODQ�PrWDEROLTXH��Q ��� �G�DGDSWHU�OH�WUDLWHPHQW
rSLOHSWLTXH�VSrFL�TXHPHQW�FKH]�OH�SDWLHQW�SUrVHQWDQW�XQH�PXWDWLRQ�.&14���G�RULHQWHU�OH�SDWLHQW�SUrVHQWDQW�XQH�PXWDWLRQ�070��YHUV�XQ�SURWRFROH
WKrUDSHXWLTXH��'HX[�SDWLHQWV�VRQW�GrFrGrV��nJHV�GH�GrFqV�����HW�����MRXUV���/�LGHQWL�FDWLRQ�GH�OD�PXWDWLRQ�070���KrULWrH���D�SHUPLV�GH�SURSRVHU�XQ
FRQVHLO�JrQrWLTXH�DGDSWr�SRXU�OHV�DSSDUHQWrV�FRQFHUQrV��LQFOXDQW�SOXVLHXUV�IHPPHV�DYHF�SURMHW�SDUHQWDO�

/H�QRPEUH�GH�SDWLHQWV�LQFOXV�HVW�IDLEOH�PDLV�FHV�UrVXOWDWV�SUrOLPLQDLUHV�VHPEOHQW�QrDQPRLQV�VLPLODLUHV�m�FHX[��UDSSRUWrV�DX�VHLQ�GHV�VrULHV�OHV�SOXV
UrFHQWHV��:X��HW�DO��������$X�WRWDO��m�O�KHXUH�DFWXHOOH��QRXV�FRQ�UPRQV�OD�IDLVDELOLWr��DX�VHLQ�G�XQ�&+8�IUDQpDLV�HW�O�LQWrUsW�GX�IDVW�H[RPH�FKH]�GHV
QRXUULVVRQV �GDQV �GHV �VLWXDWLRQV �G�XUJHQFH�HQ�UrDQLPDWLRQ� �SHUPHWWDQW �G�rSDUJQHU �GHV �H[DPHQV�LQYDVLIV �HW�RX�FR~WHX[� �G�LGHQWL�HU �XQ�GLDJQRVWLF
GDQV �OD �PRLWLr �GHV �FDV� �HW �G�DPrOLRUHUVSrFL�TXHPHQW �OD �SULVH �HQ �FKDUJH� �&H �SURMHW �QRXV �D �DPHQr �m �Ur�rFKLU �DX[ �PRGDOLWrV �G�RUJDQLVDWLRQ �GHV
GL�rUHQWHV�rTXLSHV�SURWDJRQLVWHV�D�Q�GH�UrGXLUH�OHV�GrODLV�GH�UHQGX�GH�UrVXOWDW�DX[�IDPLOOHV�

3LiFH�MRLQWH���$EVWUDFWB)DVWH[RPH�$VVLVHV0:�����GRF[
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$OLFH�'RUHLOOH

&6�����,QWjUkW�GX�VjTXHQhDJH�GH�OqH[RPH�HQ��VROR��GDQV�OHV�QjSKURSDWKLHV�LQGjWHUPLQjHV�GHV�MHXQHV�DGXOWHV�GDQV�OH�FRQWH[WH
GX�3ODQ�)UDQFH�0jGHFLQH�*jQRPLTXH�����

$XWHXUV��

$OLFH�'RUHLOOH������/DXUH�5D\PRQG������$QQH�6RSKLH�/HEUH������/DXUHQW�0HVQDUG����

���8UJHQFHV�1rSKURORJLTXHV�HW�7UDQVSODQWDWLRQ�5rQDOH��7HQRQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���GrSDUWHPHQW�GH�*rQrWLTXH��/D�3LWLr�6DOSrWULqUH��3DULV��)UDQFH

0RWV�FOHIV���QrSKURORJLH��DGXOWH��H[RPH��SODQ�IUDQFH�PrGHFLQH�JrQRPLTXH�����

5jVXPj��

,QWURGXFWLRQ
(Q�QrSKURORJLH�DGXOWH��OHV�H[DPHQV�GH�JrQrWLTXH�VRQW�UDUHPHQW�SUHVFULWV�HW�OH�SOXV�VRXYHQW�GDQV�GHV�FDV�DUFKrW\SDX[�DYHF�KLVWRLUH�IDPLOLDOH��(Q
)UDQFH��OHV�WHVWV�JrQrWLTXHV�KDELWXHOOHPHQW�UrDOLVrV�VRQW�GHV�SDQHOV�GH�JqQHV��VrOHFWLRQQrV�DX�PLHX[�VHORQ�OH�SKrQRW\SH�GX�SDWLHQW��'HSXLV�XQ�DQ�
QRXV�DYRQV�PLV�HQ�SODFH�XQH�DSSURFKH�SDU�VrTXHQpDJH�GH�O�H[RPH�HQ�SUHPLqUH�LQWHQWLRQ�FKH]�OHV�DGXOWHV�MHXQHV�DYHF�QrSKURSDWKLH�G�RULJLQH
LQGrWHUPLQrH��1RXV�DYRQV�rYDOXr�OH�UHQGHPHQW�GLDJQRVWLTXH�HW�OHV�UrSHUFXVVLRQV�FOLQLTXHV�GH�FHWWH�DSSURFKH��FHFL�GDQV�OH�FRQWH[WH�GHV�SUr�
LQGLFDWLRQV�GX�SODQ�)UDQFH�0rGHFLQH�*rQRPLTXH�������3)0*������

3DWLHQWV�	�0jWKRGHV��������
'DQV�OH�FDGUH�GX�VRLQ�FRXUDQW��GHSXLV�VHSWHPEUH�������OHV�SDWLHQWV�LQFLGHQWV�GH�PRLQV�GH����DQV��DYHF�XQH�QrSKURSDWKLH�G�RULJLQH�LQGrWHUPLQrH�
RQW�rWr�SUrOHYrV�SRXU�XQ�VrTXHQpDJH�G
H[RPH��/HV�SDWLHQWV�DWWHLQWV�G�XQH�SRO\N\VWRVH�GRPLQDQWH�rWDLHQW�H[FOXV�GH�O�rWXGH��/�$'1�JrQRPLTXH�D�rWr
H[WUDLW��OHV�UrJLRQV�FRGDQWHV�GH�O
H[RPH�����PrJDEDVHV��RQW�rWr�HQULFKLHV�DYHF�OH�NLW�7ZLVW�+XPDQ�&RUH�([RPH��SXLV�VrTXHQFrHV�HQ�SDLUHG�HQG�VXU
1H[W6HT�����,OOXPLQD���/D�VrJUrJDWLRQ�GHV�YDULDQWV�D�rWr�rWXGLrH�SDU�VrTXHQpDJH�6DQJHU�FLEOr�FKH]�OHV�DSSDUHQWrV��OH�FDV�rFKrDQW����

5jVXOWDWV
&HQW�SDWLHQWV�QRQ�DSSDUHQWrV�RQW�rWr�VrTXHQFrV�HQ����PRLV��/H�VrTXHQpDJH�GH�O�H[RPH�D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�GH�FHUWLWXGH�FKH]���
SDWLHQWV��VRLW�XQ�UHQGHPHQW�GLDJQRVWLTXH�GH�����

/D�PDMRULWr�GHV�SDWLHQWV�RQW�rWr�DQDO\VjV�HQ�H[RPH�c�VRORh��OHV�GHX[�SDUHQWV�Q�rWDQW�GLVSRQLEOHV�SRXU�XQ�WULR�TXH�GDQV����FDV��GRQW���D\DQW
DERXWL�m�XQ�GLDJQRVWLF�GH�FHUWLWXGH��

/HV�SULQFLSDX[�GLDJQRVWLFV�JrQrWLTXHV�rWDLHQW�GHV�EDVDORSDWKLHV��Q ����������HW�GHV�FLOLRSDWKLHV��Q ���������&HV�UjVXOWDWV�jWDLHQW�OH�SOXV
VRXYHQW�LQDWWHQGXV��DYHF�GHV�SKrQRW\SHV�UHODWLYHPHQW�SDXYUHV�RX�SHX�W\SLTXHV��'DQV�WRXV�OHV�FDV��DSUqV�c�UHYHUVH�SKHQRW\SLQJ�h��OH�GLDJQRVWLF
JrQrWLTXH�D�HX�GHV�FRQVrTXHQFHV���QRXYHOOH�SHUVSHFWLYH�FOLQLTXH��FRQVHLO�JrQrWLTXH��DLGH�SRXU�OD�VrOHFWLRQ�GHV�GRQQHXUV�HQ�FDV�GH�GRQ�YLYDQW
DSSDUHQWr�

3DUPL�OHV�����SDWLHQWV�VrTXHQFrV��VHXOV����SDWLHQWV�DXUDLHQW�jOLJLEOHV�SRXU�OH�3)0*������GRQW���RQW�DERXWL�m�XQ�GLDJQRVWLF�

��
&RQFOXVLRQ
$YHF�XQ�UHQGHPHQW�GLDJQRVWLTXH�LPSRUWDQW��GHV�FRQVrTXHQFHV�FOLQLTXHV�HW�WKrUDSHXWLTXHV�PDMHXUHV�HW�XQ�FR~W�PHVXUr��QRWUH�rWXGH�PRQWUH
O
LQWrUsW�GX�VrTXHQpDJH�GH�O�H[RPH�c�VRORh�HQ��qUH�LQWHQWLRQ�GDQV�OHV�QrSKURSDWKLHV�LQGrWHUPLQrHV�GHV�MHXQHV�DGXOWHV��/H�FULWqUH�REOLJDWRLUH�GH
O
rWXGH�HQ�c�WULR�h�SRXU�O�DFFqV�GHV�SDWLHQWV�DX�3)0*�����HVW�D�SRVWHULRUL�UHVWULFWLI�HQ�UHJDUG�GH�QRWUH�H[SrULHQFH��/HV�GLDJQRVWLFV�SRVrV�RQW�VRXYHQW
rWr�LQDWWHQGXV��YDOLGDQW�O
LQWrUsW�G
XQH�DSSURFKH�SDQJrQRPLTXH�G
HPEOrH��(Q�FRPSOrPHQW�GH�FHWWH�rWXGH����SDWLHQWV�DYHF�WULR�RQW�rWr�LQFOXV�GDQV�OH
FDGUH�GX�3)0*������/
DQDO\VH�ELRLQIRUPDWLTXH�GHV�VrTXHQFHV�GHV�JrQRPHV�HQ�WULR�HVW�HQ�FRXUV�HW�QRXV�SHUPHWWUD�GH�FRPSDUHU�OHV�VWUDWrJLHV
GLDJQRVWLTXHV�

3LiFH�MRLQWH���7DEOH�B:(6�SGI



6(66,216�6,08/7$1((6������6dTXHQcDJH�b
+DXW�'dELW

(ORGLH�*$87,(5

&6�������DQQjHV�GqH[SjULHQFH�GLDJQRVWLTXH�GX�VjTXHQhDJH�KDXW�GjELW�GH�OqH[RPH���GHV�DQRPDOLHV�GX�GjYHORSSHPHQW�f�OD
PjGHFLQH�JjQRPLTXH�GHV�PDODGLHV�UDUHV

$XWHXUV��

&KULVWHO�7+$89,1���������$QJH�/LQH�%58(/������$QWRQLR�9,72%(//2���������)UrGrULF�75$1�0$8�7+(0���������$UWKXU�625/,1���������$QQH�6RSKLH
'(1200(�3,&+21���������6RSKLH�1$0%27���������-XOLHQ�7+(9(121���������3DXO�.8(17=������9LUJLQLH�48(5(���������-XOLDQ�'(/$11(���������6rEDVWLHQ
0287721���������'DSKQr�/(+$//(���������1ROZHQQ�-($1�0$5&$,6���������3LHUUH�9$%5(6���������3K\VLFLDQ�V�*URXS�2USKDQRPL[������0DUWLQ�&+(9$5,1
��������&KDUORWWH�32(���������$QQH�/DXUH�026&$�%2,'521���������3DWULFN�&$//,(5���������(PLOLH�7,66(5$1'������<DQQLV�'8))285'���������&KULVWRSKH
3+,/,33(���������/DXUHQFH�)$,95(�������

���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��)+8�75$16/$'��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV���)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�FKURPRVRPLTXH�HW�PROrFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�FKURPRVRPLTXH�HW�PROrFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDIRUPDWLIV���)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ�
)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�'HUPDWRORJLTXHV�HQ�0RVDwTXHV�0$*(&��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/H�JURXSH�GHV�JrQrWLFLHQV�FOLQLFLHQV�2USKDQRPL[�LQFOXW�$ODLQ�9HUORHV��&+8�3DULV��)UDQFH���$OH[DQGUD�.DUVHQWL��&+8�3DULV�(VW��)UDQFH���$OLFH
*ROGHQEHUJ��&+8�5RXHQ��)UDQFH���$XUrOLD�-DFTXHWWH��&+8�3DULV�*+�/D�3LWLr�6DOSsWULqUH�&KDUOHV�)RL[��)UDQFH���%rDWULFH�-RXUHW��&+8�7RXORXVH��)UDQFH��
%rDWULFH�/DXGLHU��&+5�2UOrDQV��)UDQFH���&KULVWLQH�&RXEHV��&+8�0RQWSHOOLHU��)UDQFH���&KULVWLQH�)UDQFDQQHW��&+8�&OHUPRQW�)G��)UDQFH���'DSKQr
/HKDOOH��&+8�&UrWHLO��)UDQFH���'DYLG�*HQHYLqYH��&+8�0RQWSHOOLHU��)UDQFH���'HOSKLQH�+HURQ��&+8�3DULV�*+�/D�3LWLr�6DOSsWULqUH�&KDUOHV�)RL[��)UDQFH��
'LGLHU�/DFRPEH��&+8�%RUGHDX[��)UDQFH���(OLVH�6FKDHIHU��&+8�6WUDVERXUJ��)UDQFH���(ORGLH�/DFD]H��&+�/H�+DYUH��)UDQFH���(PPDQXHO�-DFTXHPLQ��&+8
3DULV�6XG��)UDQFH���)DELHQQH�3ULHXU��&+8�6W�(WLHQQH���)DQQ\�/D�DUJH��&+8�&OHUPRQW�)G��)UDQFH���)ORUHQFH�3HWLW��&+58�/LOOH��)UDQFH���)UDQpRLV�)HLOOHW
�&+8�1DQF\��)UDQFH���*LOOHV�0RULQ��&+8�$PLHQV��)UDQFH���*ZHQDtOOH�'LHQH��&+8�7RXORXVH��)UDQFH���-DPHV�/HVSLQDVVH��&+�&KDPErU\��)UDQFH��
-HDQQH�$PLHO��&+8�3DULV��)UDQFH���-XGLWK�0HONL��&+8�3DULV�6XG��)UDQFH���/DtWLWLD�/DPEHUW��&+8�1DQF\��)UDQFH���/DXUHQFH�3HUULQ��&+8�3DULV��)UDQFH��
/XFLOH�3LQVRQ��&+8�0RQWSHOOLHU��)UDQFH���0DULH�/LQH�-DFTXHPRQW��&+8�5rXQLRQ��)UDQFH���0DULH�3LHUUH�&RUGLHU�$OH[��&+8�/\RQ��)UDQFH���0DULQH�/HEUXQ
�&+8�6W�(WLHQQH��)UDQFH���0DULRQ�*rUDUG�%ODQOXHW��&+8�&DHQ��)UDQFH���0DUMRODLQH�:LOOHPV��&+8�0RQWSHOOLHU��)UDQFH���0DVVLPLOLDQR�5RVVL��&+8�/\RQ�
)UDQFH���1LFRODV�&KDVVDLQJ��&+8�7RXORXVH��)UDQFH���1LFROH�3KLOLS��&+8�0DUVHLOOH��)UDQFH���5HQDXG�7RXUDLQH��&+8�6W�(WLHQQH��)UDQFH���6DOLPD�(O�
&KHKDGHK��&+8�6WUDVERXUJ��)UDQFH���6rYHULQH�$XGHEHUW�%HOODQJHU��&+8�%UHVW��)UDQFH���6RSKLH�%OHVVRQ��&+8�7RXUV��)UDQFH���<OLQH�&DSUL��&+8�3DULV�
)UDQFH����&+8��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�F\WRJrQrWLTXH�HW�JrQrWLTXH�PROrFXODLUH��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���VrTXHQpDJH�KDXW�GrELW��H[RPH��DQRPDOLHV�GX�GrYHORSSHPHQW��PrGHFLQH�JrQRPLTXH

5jVXPj��

/H�GLDJQRVWLF�rWLRORJLTXH�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�UDUHV��05��HVW�XQ�YrULWDEOH�HQMHX�GH�VDQWr�SXEOLTXH��(Q�)UDQFH��HOOHV�D�HFWHQW�SOXV�GH��
PLOOLRQV�GH�SHUVRQQHV��GRQW�OD�PRLWLr�GHPHXUH�DFWXHOOHPHQW�VDQV�FDXVH�JrQrWLTXH�LGHQWL�rH��/D�JUDQGH�KrWrURJrQrLWr�FOLQLTXH�HW�JrQrWLTXH�GHV�05
HVW �XQ �YrULWDEOH �Gr� �GLDJQRVWLTXH �SRXU �OH �JrQrWLFLHQ� �'HSXLV �XQH �GL]DLQH �G�DQQrHV� �OD �JrQrWLTXH �PrGLFDOH �FRQQDvW �XQ �YrULWDEOH �ERXOHYHUVHPHQW
WHFKQRORJLTXH�DYHF�OH�GrYHORSSHPHQW�GHV�WHFKQLTXHV�GH�VrTXHQpDJH�m�KDXW�GrELW��SHUPHWWDQW�O�DQDO\VH�GH�SDQHOV�GH�JqQHV�FLEOrV��GH�O�H[RPH��(6�
HW�GX�JrQRPH��*6��

3LRQQLqUH�GDQV�OH�GRPDLQH�HQ�)UDQFH��QRWUH�rTXLSH�D�UrDOLVr�GHSXLV������XQ�(6�GLDJQRVWLTXH�FKH]������DWWHLQWV�GH�05������SRVLWLIV�������HW����
QRQ�FRQFOXDQWV���������,QLWLDOHPHQW��O�(6��JqQHV�20,0��rWDLW�H�HFWXr�HQ�VROR�SRXU�GHV�UDLVRQV�rFRQRPLTXHV�FKH]�OHV�SDWLHQWV�DWWHLQWV�G�DQRPDOLHV
GX�GrYHORSSHPHQW�HW�RX�Gr�FLHQFH�LQWHOOHFWXHOOH��$'�',��DSUqV�$&3$�QRUPDOH��DYHF�XQ�GLDJQRVWLF�SRVLWLI�FKH]�HQYLURQ������$X��O�GHV�DQQrHV��QRXV
DYRQV�GrYHORSSr�XQH�VWUDWrJLH�G�RSWLPLVDWLRQ�GH�O�DQDO\VH�ELRLQIRUPDWLTXH��GrWHFWLRQ�GHV�&19�����HW�GHV�PXWDWLRQV�GH�O�$'1�PLWRFKRQGULDO
�������HW�GH�O�LQWHUSUrWDWLRQ�GHV�GRQQrHV��DXJPHQWDWLRQ�GX�QRPEUH�GH�EDVHV�GH�GRQQrHV�LQWHUURJrHV�GDQV�OH�SLSHOLQH�ELRLQIRUPDWLTXH��5&3
KHEGRPDGDLUH��GRXEOH�OHFWXUH�HW�SRROV�SDUHQWDX[���8QH�UrDQDO\VH�DQQXHOOH�GHV�GRQQrHV��TXL�SHUPHW�HQ�PR\HQQH�GH�FRQFOXUH�FKH]����GHV�SDWLHQWV
QrJDWLIV��HVW�rJDOHPHQW�GLVSRQLEOH�m�OD�GHPDQGH�GHV�SDWLHQWV�FOLQLFLHQV��$FWXHOOHPHQW��OH�UHQGHPHQW�GLDJQRVWLTXH�GH�O�(6�DYHF�SRROV�SDUHQWDX[
FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�$'�',�VDQV�GLDJQRVWLF�FOLQLTXH�rYLGHQW�V�rOqYH�m������)RUW�GH�FHWWH�H[SrULHQFH��O�DQDO\VH�G�(6�D�SURJUHVVLYHPHQW�rWr
rWHQGXH�m�G�DXWUHV�05�WHOOHV�TXH�OHV�PDODGLHV�QHXURJrQrWLTXHV�PXVFXODLUHV�����SDWLHQWV���DYHF�XQ�WDX[�GLDJQRVWLTXH�GH�����HW�OD�QrFHVVLWr�GH
GrYHORSSHU�GH�QRXYHOOHV�H[SHUWLVHV�FOLQLFR�ELRORJLTXHV�HW�GHV�OLHQV�DYHF�OHV�UrVHDX[�GH�ODERUDWRLUHV�H[SHUWV��1RXV�DYRQV�rJDOHPHQW�PLV�HQ�SODFH�XQ
FLUFXLW�G�XUJHQFH�SRXU�OD�UrDQLPDWLRQ�QrRQDWDOH�HW�OH�GLDJQRVWLF�SUrQDWDO��3DU�DLOOHXUV��XQH�UrDQDO\VH�GHV�GRQQrHV�HQ�UHFKHUFKH�WUDQVODWLRQQHOOH
�H[WHQVLRQ �DX[ �JqQHV �QRQ�20,0� �V�HVW �DYrUrH �WUqV �SHUIRUPDQWH �DYHF �O�LGHQWL�FDWLRQ �G�HQYLURQ ��� �QRXYHDX[ �JqQHV �FDXVDX[� �JUnFH �m �XQH
LQWHUURJDWLRQ�V\VWrPDWLTXH�GH�O�HQVHPEOH�GH�QRV�GRQQrHV�HW�XQ�SDUWDJH�GH�GRQQrHV�GHV�YDULDWLRQV�FDQGLGDWHV�VXU�GHV�SODWHIRUPHV�GrGLrHV
�*HQH0DWFKHU��'(&,3+(5��3KHQRPH&HQWUDO���TXL�SRXUURQW�sWUH�FRPSOrWrHV�SDU�OH�SURMHW�6ROYH�5'��8QH�SURMHFWLRQ�GH�O�DQDO\VH�V\VWrPDWLTXH�GHV
GRQQrHV�VHFRQGDLUHV��GL�rUHQWHV�OLVWHV�GH�JqQHV��D�SHUPLV�G�HQ�rYDOXHU�OHV�GL�FXOWrV��OHV�YHUURXV�m�OHYHU�HW�OHV�FRQVrTXHQFHV�VXU�O�RUJDQLVDWLRQ�GHV
VRLQV�

1RWUH �H[SrULHQFH �FRQ�UPH �OD �IDLVDELOLWr �HW �O�LQWrUsW �PDMHXU �G�LPSODQWHU �OH �6+' �SDQJrQRPLTXH �HQ �GLDJQRVWLF �GH ��qUH �LQWHQWLRQ �HW �GH �SRXUVXLYUH
O�DQDO\VH�GHV�GRQQrHV�HQ�UHFKHUFKH�WUDQVODWLRQQHOOH�D�Q�GH�OXWWHU�FRQWUH�O�LPSDVVH�GLDJQRVWLTXH�GDQV�OHV�05�



6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

&KULVWHO�'(3,(11(

&6�����,GHQWLuFDWLRQ�HW�FDUDFWjULVDWLRQ�GH�GHX[�QRXYHDX[�VLWHV�GqH[SDQVLRQV�7777$�777&$�UHVSRQVDEOHV�GqjSLOHSVLH�P\RFORQLTXH
IDPLOLDOH�

$XWHXUV��

&KULVWHO�'HSLHQQH������5DKHO�7��)ORULDQ������)ORULDQ�.UDIW������(OVD�/HLWDR������6DELQH�.D\D������6WHSKDQ�.OHEH������(ORL�0DJQLQ������$QQH�)OHXU�YDQ
5RRWVHODDU������-XOLHQ�%XUDWWL������6HEDVWLDQ�*LHVVHOPDQQ������1LNRODL�7VFKHUQRVWHU������-DQLQH�$OWPXHOOHU������$QDLGH�/DPLUDO������/LRQHO�7KLYDUG�����
)HOL[�5RVHQRZ�������.DUO�0DUWLQ�.OHLQ�������0DUN�%HQQHWW�������(ULF�/H*XHUQ������3LHUUH�/DEDXJH�������0HODQLH�%DKOR�������7LMVVHQ�0DULQD�$�-��������YDQ
GHQ�0DDJGHQEHUJ�$UQ�0�-�0��������0DUN�&RUEHWW�������-R]HI�*HF]�������FRQVRUWLXP�)$0(�����

���,QVWLW�W�I�U�+XPDQJHQHWLN��8QLYHUVLWoWVNOLQLNXP�(VVHQ��(VVHQ��$OOHPDJQH
���,QVWLWXW�I�U�+XPDQJHQHWLN��8QLYHUVLWoWVNOLQLNXP�(VVHQ��8QLYHUVWLWoW�'XLVEXUJ�(VVHQ��(VVHQ��$OOHPDJQH
���,QVWLWXW�I�U�+XPDQJHQHWLN��0HGLFDO�)DFXOW\��5:7+�$DFKHQ�8QLYHUVLW\��$DFKHQ��$OOHPDJQH
���'HSDUWPHQW�RI�1HXURORJ\��8QLYHUVLWoWVNOLQLNXP�(VVHQ��8QLYHUVWLWoW�'XLVEXUJ�(VVHQ��(VVHQ��$OOHPDJQH
���'rSDUWHPHQW�GH�QHXURORJLH��&+8�-HDQ�0LQMR]��%HVDQFRQ��)UDQFH
���WKH�'HSDUWPHQWV�RI�1HXURORJ\�DQG�&OLQLFDO�1HXURSK\VLRORJ\��$FDGHPLF�0HGLFDO�&HQWUH��$PVWHUGDP��$PVWHUGDP��3D\V�%DV
���'rSDUWHPHQW�GH�JrQrWLTXH��$3�+3��+zSLWDO�3LWLr�6DOSsWUqUH��3DULV��)UDQFH
���&RORJQH�&HQWHU�IRU�*HQRPLFV��&HQWHU�IRU�0ROHFXODU�0HGLFLQH�&RORJQH��&00&���8QLYHUVLW\�RI�&RORJQH��&RORJQH��$OOHPDJQH
���'rSDUWHPHQW�GH�QHXURORJLH��$3�+3��+zSLWDO�3LWLr�6DOSsWUqUH��3DULV��)UDQFH
����'HSDUWPHQW�RI�1HXURORJ\��(SLOHSV\�&HQWHU�)UDQNIXUW�5KLQH�0DLQ��*RHWKH�8QLYHUVLW\��)UDQNIXUW��$OOHPDJQH
����3RSXODWLRQ�+HDOWK�DQG�,PPXQLW\�'LYLVLRQ��7KH�:DOWHU�DQG�(OL]D�+DOO�,QVWLWXWH�RI�0HGLFDO�5HVHDUFK��0HOERXUQH��$XVWUDOLH
����'HSDUWPHQW�RI�1HXURORJ\��*XL�GH�&KDXOLDF�8QLYHUVLW\�+RVSLWDO��0RQWSHOOLHU��)UDQFH
����8QLYHUVLW\�0HGLFDO�&HQWUH�*URQLQJHQ��8QLYHUVLW\�RI�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
����'HSDUWPHQW�RI�1HXURORJ\�DQG�'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWUH��/HLGHQ��3D\V�%DV
����6FKRRO�RI�%LRORJLFDO�6FLHQFHV��6FKRRO�RI�0HGLFLQH��5RELQVRQ�5HVHDUFK�,QVWLWXWH��DQG�6RXWK�$XVWUDOLDQ�+HDOWK�DQG�0HGLFDO�5HVHDUFK�,QVWLWXWH���7KH
8QLYHUVLW\�RI�$GHODLGH��$GHODLGH��$XVWUDOLH
������7KH�8QLYHUVLW\�RI�$GHODLGH��$GHODLGH��$XVWUDOLH

0RWV�FOHIV���H[SDQVLRQ��UrSrWLWLRQ��PLFURVDWHOOLWH��SHQWDPqUHV��UrDUUDQJHPHQW�JrQRPLTXHV��VrTXHQFDJH�GH�JrQRPH��VrTXHQpDJH�QDQRSRUH�
SHLJQDJH�PROrFXODLUH��rSLOHSVLH��WUHPEOHPHQW�FRUWLFDO��P\RFORQXV

5jVXPj��

/�rSLOHSVLH�P\RFORQLTXH�DGXOWH�IDPLOLDOH��)DPLOLDO�$GXOW�0\RFORQLF�(SLOHSV\�RX�)$0(��HVW�XQH�PDODGLH�DXWRVRPLTXH�GRPLQDQWH�FDUDFWrULVrH�SDU�XQ
WUHPEOHPHQW�FRUWLFDO�RX�P\RFORQLTXH��IUrTXHPPHQW�DVVRFLr�m�GHV�FULVHV�G�rSLOHSVLH���3OXVLHXUV�ORFL�VXU�OHV�FKURPRVRPHV������HW���DYDLHQW�rWr
LGHQWL�rV �GDQV �OHV �DQQrHV ���������� �PDLV �OD �FDXVH �GH �OD �PDODGLH �HVW �UHVWrH �LQFRQQXH �SHQGDQW �SUqV �GH ��� �DQV� �(Q ������ �GHV �H[SDQVLRQV �GH
SHQWDPqUHV�7777$�777&$�RQW�rWr�LGHQWL�rHV�GDQV�XQ�LQWURQ�GX�JqQH�6$0'���VXU�OH�FKURPRVRPH���GDQV�GHV�IDPLOOHV�G�RULJLQH�MDSRQDLVH��(Q������
QRXV�DYLRQV�VrTXHQFr�OH�JrQRPH�HW�OH�WUDQVFULSWRPH�GH���PHPEUHV�DWWHLQWV�HW�GHX[�PHPEUHV�QRQ�DWWHLQWV�GH�GHX[�JUDQGHV�IDPLOOHV�OLrHV
UHVSHFWLYHPHQW�DX[�FKURPRVRPHV���HW���VDQV�WURXYHU�GH�YDULDQWV�SRQFWXHOV�RX�YDULDQWV�GH�VWUXFWXUH�DOWrUDQW�GHV�UrJLRQV�FRGDQWHV��/D�UHFKHUFKH
G�H[SDQVLRQ�GDQV�FHV�IDPLOOHV�D�SHUPLV�G�LGHQWL�HU�GHX[�QRXYHDX[�VLWHV�GH�O�H[SDQVLRQ�GH�7777$�777&$�GDQV�OHV�JqQHV�67$5'��HW�0$5&+��TXL�RQW
rWr �FRQ�UPrV �SDU �53�3&5 ��UHSHDW�SULPHG �3&5�� �1RXV �DYRQV �XWLOLVr �OH �VrTXHQpDJH �SDU �QDQRSRUHV �HW �OD �WHFKQLTXH �GH �SHLJQDJH �PROrFXODLUH �SRXU
FDUDFWrULVHU�OD�ORQJXHXU�HW�OD�VWUXFWXUH�GHV�H[SDQVLRQV�FKH]�SOXVLHXUV�PHPEUHV�DWWHLQWV�GH�GHX[�IDPLOOHV�IUDQpDLVHV�DYHF�H[SDQVLRQV�GDQV�OH�JqQH
0$5&+���&HV�DQDO\VHV�RQW�PRQWUr�TXH�OHV�H[SDQVLRQV�RQW�XQH�WDLOOH�PR\HQQH�FRPSULVH�HQWUH���HW����NE��DYHF�XQ�QRPEUH�GH�UrSrWLWLRQV�WRWDO
VXSrULHXU�m������1RXV�DYRQV�rJDOHPHQW�REVHUYr�XQH�YDULDELOLWr�WUqV�LPSRUWDQWH�GH�OD�WDLOOH�HW�GH�OD�VWUXFWXUH�GHV�H[SDQVLRQV�GDQV�OHV�FHOOXOHV�GX
VDQJ�SrULSKrULTXH��&KH]�OHV�LQGLYLGXV�SRUWHXUV�G�XQH�WUqV�JUDQGH�H[SDQVLRQ���!����NE���GHV�PLFURUrDUUDQJHPHQWV�FRPSOH[HV�DX�VLWH�GH�O�H[SDQVLRQ
UHSUrVHQWDQW�MXVTX�m�����GHV�DOOqOHV�SDWKRJqQHV�RQW�rWr�GrWHFWrV��VXJJrUDQW�TXH�FHV�H[SDQVLRQV�ULFKHV�HQ�$7�VRQW�WUqV�LQVWDEOHV�HW�TXH�FHWWH
LQVWDELOLWr�SHXW�V�DFFRPSDJQHU�GH�UrDUUDQJHPHQWV�JrQRPLTXHV��/�rWXGH�GH�O�H[SUHVVLRQ�GH�0$5&+��HW�67$5'��GDQV�OH�VDQJ�HW�OHV��EUREODVWHV�Q�D
SDV�SHUPLV�GH�PRQWUHU�G�LPSDFW�GH�OD�SUrVHQFH�GHV�H[SDQVLRQV�VXU�O�H[SUHVVLRQ�GHV�JqQHV�GDQV�OHVTXHOOHV�HOOHV�VH�VLWXHQW��&HV�UrVXOWDWV�FRQ�UPHQW
TXH �O�rSLOHSVLH �GH �W\SH �)$0( �HVW �OLrH �m �GHV �H[SDQVLRQV �SHQWDPrULTXHV �LQWURQLTXHV �LGHQWLTXHV �GDQV �JqQHV �GLVWLQFWV �ORFDOLVrV �VXU �GL�rUHQWV
FKURPRVRPHV��0LV�m�SDUW�OHXU�H[SUHVVLRQ�FrUrEUDOH��FHV�JqQHV�QH�VHPEOHQW�SDV�DYRLU�GH�OLHQ�IRQFWLRQQHO�HQWUH�HX[��VXJJrUDQW�TXH�O�H[SDQVLRQ�HVW
SDWKRJqQH�LQGrSHQGDPPHQW�GX�JqQH�UrFLSLHQW��1RXV�DSSRUWRQV�SRXU�OD�SUHPLqUH�IRLV�OD�SUHXYH�GH�OD�JUDQGH�LQVWDELOLWr�GH�FHV�H[SDQVLRQV�HW�GH
O�H[LVWHQFH�GH�PLFURUrDUUDQJHPHQWV�DX�VLWH�GH�O�H[SDQVLRQ�
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$XURUH�&XULH

&6�����/D�GjUjJXODWLRQ�GH�)2;3��SHXW�HQ�SDUWLH�H[SOLTXHU�OHV�FDUDFWjULVWLTXHV�FOLQLTXHV�REVHUYjHV�FKH]�OHV�SDWLHQWV�$5;

$XWHXUV��

*DtOOH�)ULRFRXUW������0DUF�.rUX]RUr������'HOSKLQH�+rURQ������6RSKLH�%HUWUDQG������)DQQ\�5RFKHIRUW������$QQH�5HERXO������7DWMDQD�1D]LU������$PDQGLQH
%UXQ������$QQH�&KH\OXV������&\ULO�0LJQRW������%RULV�.HUHQ������%rQrGLFWH�*rUDUG������*rUDOG�%XVV\������<YHV�3DXOLJQDQ������$QQLFN�7RXWDLQ������,VDEHOOH
0RUWHPRXVTXH������%ULJLWWH�*LOEHUW�'XVVDUGLHU������)DELHQQH�3ULHXU������5HQDXG�7RXUDLQH������1RXFKLQH�+DGMLNKDQL�������5DQG\�*ROOXE�������,VDEHOOH
%RELOOLHU�&KDXPRQW������9LQFHQW�GHV�3RUWHV�������$XURUH�&XULH�����

���805������,QVHUP��%UHVW��)UDQFH
���,16(50�805������%UHVW�8QLYHUVLW\��%UHVW��)UDQFH
���JrQrWLTXH�PrGLFDOH��KzSLWDO�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���,QVWLWXW�GHV�6FLHQFHV�&RJQLWLYHV��805�������&156��/\RQ��)UDQFH
���/�&���,6&��&156�805������&156��/\RQ��)UDQFH
���ODERUDWRLUH�GH�GLDJQRVWLF�JrQrWLTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���VHUYLFH�GH�JrQrWLTXH��&+8�7RXUV��7RXUV��)UDQFH
���VHUYLFH�GH�JrQrWLTXH��&+8�3RLWLHUV��3RLWLHUV��)UDQFH
���VHUYLFH�GH�JrQrWLTXH��&+8�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����0DUWLQRV�&HQWHU�IRU�%LRPHGLFDO�,PDJLQJ����0*+�+DUYDUG�0HGLFDO�6FKRRO��%RVWRQ��(WDWV�8QLV
����QHXURSrGLDWULH��+)0(��+&/��/\RQ��)UDQFH

0RWV�FOHIV���$5;��)2;3���VWULDWXP��PRGqOH�VRXULV��PHGLXP�VSLQ\�QHXURQV

5jVXPj��

$5;�FRGH�SRXU�XQ�IDFWHXU�GH�WUDQVFULSWLRQ��GRQW�OHV�PXWDWLRQV�RQW�rWr�DVVRFLrHV�m�GL�rUHQWV�V\QGURPHV�DOODQW�GH�GrIDXWV�GH�PLJUDWLRQ�QHXURQDOH
VrYqUHV��OLVVHQFrSKDOLH���m�GHV�IRUPHV�SOXV�PRGrUrHV�GH�Gr�FLHQFH�LQWHOOHFWXHOOH��',��OLrH�m�O�;��DSSDUHPPHQW�VDQV�DQRPDOLH�FrUrEUDOH�DVVRFLrH��/D
PXWDWLRQ�G�$5;�OD�SOXV�IUrTXHQWH��F����B���GXS����FRQVWLWXH�XQ�V\QGURPH�FOLQLTXH�UHFRQQDLVVDEOH��TXH�QRXV�DYRQV�GrFULW�HQ�GrWDLO�LO�\�D�TXHOTXHV
DQQrHV� �/HV �SDWLHQWV �$5; �SUrVHQWHQW �XQH �', �DVVRFLrH �m �XQH �DSUD[LH �FLQrWLTXH �GHV �PHPEUHV �VXSrULHXUV� �HW �m �XQH �SUrKHQVLRQ �WRXW �m �IDLW
FDUDFWrULVWLTXH��3DU�DLOOHXUV��RQ�REVHUYH�rJDOHPHQW�XQH�DWWHLQWH�GX�ODQJDJH��DLQVL�TX�XQH�GLPLQXWLRQ�VLJQL�FDWLYH�GX�YROXPH�GH�SOXVLHXUV�VWUXFWXUHV
FrUrEUDOHV�LQFOXDQW�QRWDPPHQW�OH�VWULDWXP��HW�SOXV�SDUWLFXOLqUHPHQW�OH�QR\DX�FDXGr���O�KLSSRFDPSH��OH�WKDODPXV��DLQVL�TXH�O�rSDLVVHXU�FRUWLFDOH�GX
J\UXV�SUrFHQWUDO� �'H�IDpRQ�WRXW �m�IDLW �LQWrUHVVDQWH� �XQH�FRUUrODWLRQ�VLJQL�FDWLYH�D�rWr�PLVH�HQ�rYLGHQFH�HQWUH�OD �GLPLQXWLRQ�GH�YROXPH�GX�QR\DX
FDXGr�HW�OD�VrYrULWr�GH�OD�JsQH�PRWULFH��TXDQWL�rH�SDU�O�rWXGH�FLQrPDWLTXH�G�XQ�PRXYHPHQW�GH�SUrKHQVLRQ�

1RXV�DYRQV�UrFHPPHQW�GrYHORSSr�XQ�PRGqOH�VRXULV�SRXU�OD�PXWDWLRQ�GXS���GX�JqQH�$5;�HW�DYRQV�SX�GrPRQWUHU�TXH�OHV�VRXULV�DYDLHQW�XQ
SKrQRW\SH�TXL�rWDLW�WUqV�VLPLODLUH�DX[�FDUDFWrULVWLTXHV�FOLQLTXHV�GHV�SDWLHQWV�SUrVHQWDQW�OD�PsPH�PXWDWLRQ��LQFOXDQW�GHV�GL�FXOWrV�GDQV�OD�PRWULFLWr
�QH�DYHF�DOWrUDWLRQ�GH�OD�SUrKHQVLRQ��1RXV�GrPRQWURQV�LFL �TX�$5;�UrJXOH�O�H[SUHVVLRQ�GX�JqQH�)2;3� �HW�TXH�O�H[SUHVVLRQ�GH�IR[S��HVW�GLPLQXrH
GDQV�OH�PRGqOH�VRXULV�GH�PXWDWLRQ�GXS���GX�JqQH�DU[��DOWrUDQW�OH�GrYHORSSHPHQW�GH�FHUWDLQHV�VRXV�SRSXODWLRQV�GH�QHXURQHV�VWULDWDX[�

/H�EXW�GH�QRWUH�rWXGH�HVW�GH�FRPSDUHU�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV�GHV�SDWLHQWV�SUrVHQWDQW�XQH�PXWDWLRQ�GXS���GX�JqQH�$5;�DYHF�FHOOHV�GHV
SDWLHQWV �SUrVHQWDQW �XQH�PXWDWLRQ�GX�JqQH�)2;3�� �LQFOXDQW �SUR�O �QHXURSV\FKRORJLTXH� �DWWHLQWH�PRWULFH�HW �ODQJDJLqUH� �D�Q�GH�Gr�QLU �FRPELHQ�OHV
FDUDFWrULVWLTXHV�FOLQLTXHV�SUrVHQWrHV�SDU�OHV�SDWLHQWV�$5;�GXS����WURXYHQW�OHXU�RULJLQH�GDQV�OD�GrUrJXODWLRQ�GH�)2;3���'H�SOXV��QRXV�DYRQV�PLV�HQ
rYLGHQFH�OH�IDLW�TX�$5;�DFWLYH�DX�FRXUV�GX�GrYHORSSHPHQW�O�H[SUHVVLRQ�GH�)2;3���UrJXODQW�DLQVL�OD�GL�rUHQFLDWLRQ�GHV�QHXURQHV�*$%$�GX�VWULDWXP�HW
TXH�OD�GXSOLFDWLRQ�GH����SDLUHV�GH�EDVHV�G�$5;�GLPLQXH�O�DFWLYDWLRQ�GH�)2;3���DOWrUDQW�OH�GrYHORSSHPHQW�GHV�QHXURQHV�'UG���HW�OH�IRQFWLRQQHPHQW
GH�OD�YRLH�GLWH�GLUHFWH�RX�VWULDWRQLJUrH�GX�VWULDWXP��&HV�UrVXOWDWV�PHWWHQW�GRQF�HQ�rYLGHQFH�XQH�YRLH�FRPPXQH�HQWUH�OHV�JqQHV�$5;�HW�)2;3���TXL
SHUPHWWUDLW�GH�PLHX[�FRPSUHQGUH�O�RULJLQH�GHV�GrIDXWV�GH�PRWULFLWr��QH�HW�GH�ODQJDJH�REVHUYrV�FKH]�OHV�SDWLHQWV�$5;�GXS���



6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

3DXOLQH�/H�7DQQR

&6�����/HV�PXWDWLRQV�GX�JiQH�60$5&$��VRQW�UHVSRQVDEOHV�GqXQ�QRXYHDX�V\QGURPH�UHFRQQDLVVDEOH�GLVWLQFW�GX�V\QGURPH�GH
1LFRODLGHV�%DUDLWVHU�

$XWHXUV��

3DXOLQH�/H�7DQQR������*HUDUGD�&DSSXFFLR���������&DPLOOH�6D\RX������(PLOLH�7LVVHUDQW������6HUJLR�6RXVD������0DUNHWD�+DYORYLFRYD������(YDQ�(�(LFKOHU
�����)UDQpRLVH�'HYLOODUG������6HEDVWLHQ�0RXWWRQ�����������-XOLHQ�9DQ�*LOV�������&KULVWHOH�'XERXUJ�������6\OYLH�2GHQW�������$PrOLH�3LWRQ�������<DPDPRWR
7RVKL\XNL�����������1REXKLNR�2NDPRWR�������+HOHQ�)LUWK�������.D\�0HWFDOIH�������$QQD�0RK�������.LPEHUO\�&KDSPDQ�������$QQDODXUD�7RUHOOD���������
9LFHQ]R�1LJUR����������/DXUHQFH�3HUULQ�������-XOLHWWH�3LDUG�������*ZHQDtO�/H�*X\DGHU�������7KLEDXG�-RXDQ������&KULVWHO�7KDXYLQ�5RELQHW����������
-rUzPH�*RYLQ�������<DQQLV�'X�RXUG������5DRXO�&0�+HQQHNDP�������$QWRQLR�9LWREHOOR������-XOLHQ�7KHYHQRQ������1LFROD�%UXQHWWL�3LHUUL�������

���'rSDUWHPHQW�GH�*rQrWLTXH��*rQRPLTXH�HW�3URFUrDWLRQ��&+8�*UHQREOH�$OSHV��*5(12%/(��)UDQFH
���'HSDUWPHQW�RI�7UDQVODWLRQDO�0HGHFLQH��)HGHULFR�,,�8QLYHUVLW\��1DSOHV��,WDOLH
���7HOHWKRQ�,QVWLWXWH�RI�*HQHWLFV�DQG�0HGLFLQH��3R]]XROL��1DSOHV��,WDOLH
���&($��,16(50��%,*�%*(��8QLYHUVLWr�*UHQREOH�$OSHV��*5(12%/(��)UDQFH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�'LVRUGHUV��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��)+8�75$16/$'��'LMRQ��)UDQFH
���6HUYLpR�GH�*HQrWLFD�0rGLFD��+RVSLWDO�SHGLDWULFR�GH�&RLPEUD��&RLPEUD��3RUWXJDO
���'HSDUWPHQW�RI�%LRORJ\�DQG�0HGLFDO�*HQHWLFV��&KDUOHV�8QLYHUVLW\�3UDJXH��QG�)DFXOW\�RI�0HGLFLQH�DQG�8QLYHUVLW\�+RVSLWDO�0RWRO��3UDJXH�
5rSXEOLTXH�WFKqTXH
���'HSDUWPHQW�RI�*HQRPH�6FLHQFHV��8QLYHUVLW\�RI�:DVKLQJWRQ�6FKRRO�RI�0HGLFLQH��6HDWWOH��(WDWV�8QLV
���'rSDUWHPHQW�GH�*rQrWLTXH��*rQRPLTXH�HW�3URFUrDWLRQ��&+8�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����5HIHUHQFH�&HQWHU�IRU�'HYHORSPHQWDO�$QRPDOLHV��'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��%RUGHDX[�8QLYHUVLW\�+RVSLWDO��%RUGHDX[��)UDQFH
����,16(50��%XUJXQG\�8QLYHUVLW\��'LMRQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�PROrFXODLUH�HW�*rQRPLTXH��%07�+&��-HDQ�'DXVVHW���5HQQHV��)UDQFH
����,QVWLWXW�GH�*rQrWLTXH�HW�'rYHORSSHPHQW�GH�5HQQHV��,*'5���8QLY�5HQQHV��5HQQHV��)UDQFH
����,QVWLWXW�GH�*rQrWLTXH�HW�GH�%LRORJLH�0ROrFXODLUH�HW�&HOOXODLUH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��,ONLUFK��)UDQFH
����,QVWLWXWH�RI�0HGLFDO�*HQHWLFV��7RN\R�:RPHQ
V�0HGLFDO�8QLYHUVLW\��7RN\R��-DSRQ
����,QVWLWXWH�RI�,QWHJUDWHG�0HGLFDO�6FLHQFHV��7RN\R�:RPHQ
V�0HGLFDO�8QLYHUVLW\��7RN\R��-DSRQ
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VDND�:RPHQ
V�DQG�&KLOGUHQ
V�+RVSLWDO��,]XPL��-DSRQ
����&DPEULGJH�%LRPHGLFDO�&DPSXV��&DPEULGJH�8QLYHUVLW\�+RVSLWDOV�1+6�)RXQGDWLRQ�7UXVW��&DPEULGJH��5R\DXPH�8QL
����0DQFKHVWHU�&HQWHU�IRU�*HQRPLF�0HGLFLQH��6W�0DU\
V�+RVSLWDO��0DQFKHVWHU��5R\DXPH�8QL
����'HSDUWPHQW�RI�*HQHWLFV�DQG�0HWDEROLVP��&KLOGUHQ
V�1DWLRQDO�0HGLFDO�&HQWHU��:DVKLQJWRQ��(WDWV�8QLV
����'HSDUWPHQW�RI�3UHFLVLRQ�0HGLFLQH��8QLYHUVLW\�RI�&DPSDQLD��/XLJL�9DQYLWHOOL���1DSOHV��,WDOLH
����'HSDUWPHQW�RI�3UHFLVLRQ�0HGLFLQH��8QLYHUVLW\�RI�&DPSDQLD���1DSOHV��,WDOLH
����'HSDUWPHQW�RI�*HQHWLFV��5REHUW�'HEUr�+RVSLWDO��$3�+3��3DULV��)UDQFH
����&HQWUH�GH�*rQrWLTXH�KXPDLQH��8QLYHUVLWr�GH�)UDQFKH�&RPWr��%HVDQpRQ��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��3RLWLHUV�8QLYHUVLW\�+RVSLWDO��3RLWLHUV��)UDQFH
����8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'rYHORSSHPHQW�GH�O
,QWHU�5rJLRQ�(VW���+zSLWDO�'
HQIDQWV��&+8�'LMRQ�
%RXUJRJQH��'LMRQ��)UDQFH
����&($��,16(50��%,*�%*(��8QLYHUVLWr�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULFV�DQG�7UDQVODWLRQDO�*HQHWLFV��$FDGHPLF�0HGLFDO�&HQWHU��8QLYHUVLW\�RI�$PVWHUGDP��$PVWHUGDP��3D\V�%DV

0RWV�FOHIV���60$5&$���V\QGURPH�GH�1LFRODLGHV�%DUDLWVHU�V\QGURPH��%,66��5HYHUVH�3KHQRW\SLQJ��'r�FLHQFH�LQWHOOHFWXHOOH

5jVXPj��

/H�JqQH�60$5&$���0,0���������FRGH�SRXU�O�XQH�GHV�VRXV�XQLWrV�FDWDO\WLTXHV�GX�FRPSOH[H�GH�UHPRGHODJH�GH�OD�FKURPDWLQH�6:,�61)��/HV�YDULDQWV
KrWrUR]\JRWHV�QRQ�WURQTXDQWV�VXUYHQDQW�GDQV�OHV�GRPDLQHV�KHOLFDVH�GH�OD�UrJLRQ�$73DVH�GH�FH�JqQH�VRQW�UHVSRQVDEOHV�GX�V\QGURPH�GH�1LFRODLGHV
%DUDLWVHU ��1&%56� ��0,0��������� �XQ �V\QGURPH �UHFRQQDLVVDEOH �VH �FDUDFWrULVDQW �SDU �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH �VrYqUH �HW �GHV �PDOIRUPDWLRQV
FRQJrQLWDOHV�PXOWLSOHV��'DQV�FHWWH�rWXGH�QRXV�GrFULYRQV�XQ�QRXYHDX�SKrQRW\SH�UHFRQQDLVVDEOH�HQ�OLHQ�DYHF�GHV�PXWDWLRQV�GH�QRYR�GH�60$5&$��

*UnFH �m �XQH �FROODERUDWLRQ �PXOWLFHQWULTXH �LQWHUQDWLRQDOH� �QRXV �DYRQV �LGHQWL�r ��� �LQGLYLGXV �DSSDUWHQDQW �m ��� �IDPLOOHV �SUrVHQWDQW �XQ �WURXEOH �GX
QHXURGrYHORSSHPHQW�V\QGURPLTXH�GLVWLQFW�GX�1&5%6�HW�SRXU�OHVTXHOV�OHV�rWXGHV�JrQrWLTXHV�GH�VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ�UHWURXYDLHQW�XQ
YDULDQW �60$5&$� �FRPPH �VHXO �FDQGLGDW� �$�Q �GH �SURJUHVVHU �GDQV �O�LQWHUSUrWDWLRQ �GH �FHV �YDULDQWV� �QRXV �DYRQV �UrSHUWRULr �OHV �GRQQrHV �FOLQLTXHV
GrWDLOOrHV�GHV�SDWLHQWV��FROOHFWr�OHXUV�rFKDQWLOORQV�VDQJXLQV�SRXU�H�HFWXHU�GX�51$�VHT�HW�LQWURGXLW�OHXUV�YDULDQWV�GDQV�XQ�PRGqOH�OHYXUH�

3DUPL�OHV����LQGLYLGXV��GL[�SUrVHQWDLHQW�XQ�SKrQRW\SH�UHFRQQDLVVDEOH�GLVWLQFW�GX�1&%56��/HV�VLJQHV�UrFXUUHQWV�FKH]�FHV�SDWLHQWV�LQFOXDLHQW�XQ
EOHSKDURSKLPRVLV�HW�XQ�rSLFDQWKXV��DVVRFLrV�m�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH�GH�GHJUr�YDULDEOH�HW�m�GHV�WURXEOHV�JDVWUR�LQWHVWLQDX[��/HV�YDULDWLRQV
rWDLHQW�WRXWHV�VLWXrHV�HQ�GHKRUV�GHV�GRPDLQHV�KHOLFDVHV�FODVVLTXHPHQW�LPSOLTXrV�GDQV�OH�1&%56��/HV�VHSW�DXWUHV�LQGLYLGXV�SUrVHQWDLHQW�GHV
V\PSWzPHV�YDULDEOHV�TXL�QH�SRXYDLHQW�sWUH�UDSSURFKrV�QL�GX�1&%56�QL�GH�FH�QRXYHDX�SKrQRW\SH��1RV�UrVXOWDWV�GH�51$�VHT�RQW�PLV�HQ�rYLGHQFH
GHV�VLJQDWXUHV�WUDQVFULSWRPLTXHV�GLVWLQFWHV�HQWUH�OHV�SDWLHQWV�1&%56��FHX[�SUrVHQWDQW�XQ�SKrQRW\SH�FRPPXQ�UHFRQQDLVVDEOH�HW�OHV�SDWLHQWV
DVSrFL�TXHV��/H�SUR�O�GH�FURLVVDQFH�GHV�OHYXUHV�rWDLW�GL�rUHQW�HQWUH�OHV�VRXFKHV�PXWDQWHV�1&%56�HW�OHV�DXWUHV�VRXFKHV�SRUWDQW�GHV�YDULDQWV�QRQ
1&%56��IDLVDQW�rYRTXHU�O�K\SRWKqVH�GH�PrFDQLVPHV�PROrFXODLUHV�GLVWLQFWV�

(Q�FRQFOXVLRQ�QRXV�DYRQV�PRQWUr�TX�HQ�SOXV�GX�1&%56��OHV�YDULDQWV�KrWrUR]\JRWHV�GH�QRYR�QRQ�WURQTXDQWV�GH�60$5&$��VRQW�DVVRFLrV�m�XQ
QRXYHDX�V\QGURPH�UHFRQQDLVVDEOH�TXH�QRXV�DYRQV�DSSHOr�%,66��SRXU�%OHSKDURSKLPRVLV�,QWHOOHFWXDO�GLVDELOLW\�60$5&$��6\QGURPH�
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$PdOLH�3,721

&6�����'HV�YDULDQWV�IUDPHVKLIWV�GDQV�OH�JiQH�FRGDQW�OH�IDFWHXU�G
jSLVVDJH�QHXURQDO�129$��FRQGXLVHQW�f�OqDSSDULWLRQ�GqXQH
SDUWLH�&�WHUPLQDOH�DQRUPDOH�HW�SURYRTXHQW�XQH�IRUPH�VjYiUH�GH�GjuFLHQFH�LQWHOOHFWXHOOH�DYHF�WUDLWV�DXWLVWLTXHV�

$XWHXUV��

)UDQFHVFD�0DWWLROL������JDHOOH�+D\RW������%HUWUDQG�,VLGRU������)UHGHULF�7UDQ�0DX�7KHP������1DWKDOLH�'URXRW������MrUrPLH�FRXUUDXG������&KDQWDO�6HOOLHU
�����1ROZHQQ�-HDQ������6RSKLH�1DPERW������6HEDVWLHQ�0RXWWRQ������-DPHO�&KHOO\������$LGD�7HOHJUD�������FKULVWHOOH�JRO]LR������1LFRODV�&KDUOHW�
%HUJXHUDQG������-HDQ�/RXLV�0DQGHO������$PrOLH�3LWRQ����

���'rSDUWHPHQW�GH�QHXURJrQrWLTXH�PrGHFLQH�WUDQVODWLRQQHOOH��,*%0&��6WUDVERXUJ��)UDQFH
���'HSDUWHPHQW�GH�QHXURJrQrWLTXH��,*%0&��LOONLUFK��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH����1DQWHV��)UDQFH
���ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��KRSLWDX[�XQLYHUVLWDLUHV�GH�VWUDVERXUJ��VWUDVERXUJ��)UDQFH
�����,*%0&��,OONLUFK��)UDQFH
���&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�UrIrUHQFH�c$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVh��+zSLWDO�G�(QIDQWV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��GLMRQ��)UDQFH
���&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�UrIrUHQFH�c$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVh��+zSLWDO�G�(QIDQWV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��LOONLUFK��)UDQFH
���'rSDUWHPHQW�GH�QHXURJrQrWLTXH�PrGHFLQH�WUDQVODWLRQQHOOH��,*%0&��,OONLUFK��)UDQFH
���JHQHG[��JHQHG[��*DLWKHUVEXUJ���(WDWV�8QLV

0RWV�FOHIV���129$���rSLVVDJH��Gr�FLHQFH�LQWHOOHFWXHOOH��51$�6HT��FURLVVDQFH�D[RQDOH��IUDPHVKLIW

5jVXPj��

/HV �IRUPHV �PRQRJrQLTXHV �GH �Gr�FLHQFH �LQWHOOHFWXHOOH ��',� �VRQW �FDUDFWrULVrHV �SDU �XQH �H[WUsPH �KrWrURJrQrLWr� �LPSOLTXDQW �SOXV �GH �� ���� �JqQHV�
(QYLURQ�XQ�TXDUW�GH�FHV�JqQHV�FRGHQW�SRXU�GHV�SURWrLQHV�MRXDQW�XQ�UzOH�GDQV�OD�PDWXUDWLRQ�HW�OD�UrJXODWLRQ�GHV�$51�PHVVDJHUV��rSLVVDJH�
H[SRUWDWLRQ��GrJUDGDWLRQ��UrJXODWLRQ�GH�OD�WUDGXFWLRQ��HWF��1RXV�UDSSRUWRQV�O
LGHQWL�FDWLRQ�GH�VL[�LQGLYLGXV��DYHF�LQVHUWLRQV�GHOHWLRQV�GH�QRYR�GDQV�OH
JqQH�129$���SUrFrGHPPHQW�DVVRFLr�m�XQH�DXWUH�D�HFWLRQ�QHXURORJLTXH��O�DWD[LH�SDUDQrRSODVLTXH�RSVRFORQXV�P\RFORQXV��320$���/HV�VL[�YDULDQWV
VRQW�VXUYHQXV�GDQV�XQH�UrJLRQ�ULFKH�HQ�*&�GH�O�H[RQ���GX�JqQH��SDXYUHPHQW�FRXYHUWH�SDU�OHV�DQDO\VHV�G�H[RPH��,OV�FRQGXLVHQW�WRXV�m�XQ�PsPH
GrFDODJH�GX�FDGUH�GH�OHFWXUH��m�SDUWLU�GHV�DFLGHV�DPLQrV�����m������HQWUDLQDQW�O�DSSDULWLRQ�G�XQH�SDUWLH�&�WHUPLQDOH�FRPPXQH�GH�����DFLGHV
DPLQrV��/HV�WHVWV�GH�VXUH[SUHVVLRQ�GDQV�OHV�FHOOXOHV�+H/D�RQW�PRQWUr�TXH�OD�SURWrLQH�PXWDQWH�9DO���*O\IV��0XW����LGHQWL�r�FKH]�OH�SUHPLHU�SDWLHQW
GH�OD�FRKRUWH��HVW�H[SULPrH�GH�PDQLqUH�VWDEOH�HW�QH�SUrVHQWH�SDV�G�DQRPDOLH�GH�ORFDOLVDWLRQ�FHOOXODLUH��129$��FRGH�SRXU�XQH�SURWrLQH�GH�OLDLVRQ�m
O
$51�TXL�UrJXOH�OHV�rYrQHPHQWV�G
rSLVVDJH�DOWHUQDWLI�DX�FRXUV�GX�GrYHORSSHPHQW�GX�FHUYHDX��'HV�rWXGHV�DQWrULHXUHV�D\DQW�LQDFWLYr�FH�JqQH�FKH]
OD �VRXULV �RQW �UrYrOr �TXH �129$� �FRQWUzODLW �VSrFL�TXHPHQW� �HQWUH �DXWUHV� �O
H[SUHVVLRQ �GH �WUDQVFULWV �DOWHUQDWLIV �GDQV �GHV �JqQHV �LPSOLTXrV �GDQV �OD
JXLGDQFH�D[RQDOH��6DLWR�HW�DO��������HW�GDQV�OD�IRUPDWLRQ�GHV�V\QDSVHV��6DLWR�HW�DO����������3RXU�LGHQWL�HU�OHV�FLEOHV�GH�129$��FKH]�O
KRPPH��QRXV
DYRQV�H�HFWXr�GHV�rWXGHV�WUDQVFULSWRPLTXHV�VXU�OHV�FHOOXOHV�VRXFKHV�QHXUDOHV�KXPDLQHV��K16&��R|�129$� �D�rWr�LQDFWLYr�SDU�VL51$��1RXV�DYRQV
LGHQWL�r �TXDUDQWH �JqQHV �GRQW �O�rSLVVDJH �DOWHUQDWLI �rWDLW �DOWrUr �DSUqV �LQDFWLYDWLRQ �GH �129$�� �FRGDQW �SRXU �GHV �SURWrLQHV �LPSOLTXrHV �GDQV �OD
WUDQVGXFWLRQ�GX�VLJQDO� �OH �UHPRGHODJH�GX�F\WRVTXHOHWWH �HW �OD �SURMHFWLRQ�GH�QHXURQHV�� �OD �IRUPDWLRQ�GH�GHQGULWH� �(Q�XWLOLVDQW �GHV�WHVWV �GH
VXUH[SUHVVLRQ�GDQV�GHV�FHOOXOHV�+H/D��QRXV�DYRQV�SX�FRQ�UPHU�O�LPSOLFDWLRQ�GH�129$��GDQV�OD�UrJXODWLRQ�GH�O�rSLVVDJH�DOWHUQDWLYH�GH�FHUWDLQV�GH
FHV�JqQHV��6*&(��625%6���1(2���HWF���/D�YDULDWLRQ�0XW��DOWqUH�FHWWH�IRQFWLRQ�GH�UrJXODWLRQ�GH�O�rSLVVDJH��DLQVL�TXH�OD�FDSDFLWr�GH�129$��m�OLHU
O�$51P���(Q�Q��HQ�XWLOLVDQW�XQ�PRGqOH�GH�SRLVVRQ�]qEUH��QRXV�DYRQV�PRQWUr�TXH�O
LQDFWLYDWLRQ�GH�O�RUWKRORJXH�GH�129$��FKH]�OH�SRLVVRQ�HQWUDvQDLW
XQH�GLPLQXWLRQ�GX�QRPEUH�G�D[RQHV�UHOLDQW�OHV�WHFWD�RSWLTXHV�GX�SRLVVRQ�HW�TXH�FH�SKrQRW\SH�rWDLW�VDXYr�SDU�O
H[SUHVVLRQ�GH�O
$51P�KXPDLQ
129$��VDXYDJH�PDLV�SDV�GH�O�$51P�PXWr�0XW���*OREDOHPHQW��QRWUH�rWXGH�PRQWUH�TXH�GHV�YDULDWLRQV�IUDPHVKLIW�GH�QRYR�ORFDOLVrHV�GDQV�O�H[RQ��
GH�129$��FRQGXLVHQW�m�XQ�WURXEOH�GX�QHXURGrYHORSSHPHQW�DYHF�',�VrYqUH��GHV�WUDLWV�DXWLVWLTXHV�HW�DXWUHV�PDQLIHVWDWLRQV�FOLQLTXHV�UHVVHPEODQW�DX
V\QGURPH�G�$QJHOPDQ��&HV�UrVXOWDWV�VRXOLJQHQW�O�LPSRUWDQFH�GH�OD�UrJXODWLRQ�GH�O�rSLVVDJH�DOWHUQDWLI�ORUV�GX�GrYHORSSHPHQW�GX�FHUYHDX�
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$UWHP�.,0

&6�����9DULDQWV�V\QRQ\PHV�HW�OH�ELDLV�GqXVDJH�GH�FRGRQV���LPSDFW�VXU�6RQLF�+HGJHKRJ�GDQV�OqKRORSURVHQFjSKDOLH

$XWHXUV��

$UWHP�.LP������-HURPH�/H�'RXFH������)DUDK�'LDE������&KULVWqOH�'XERXUJ������6\OYLH�2GHQW���������9DOrULH�'XSr������9rURQLTXH�'DYLG������/XLV�'LDPEUD
�����(UZDQ�:DWULQ������0DULH�GH�7D\UDF����

���,QVWLWXW�GH�*rQrWLTXH�HW�'rYHORSSHPHQW�GH�5HQQHV��,*'5���8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
���,*'5�805�����&156��8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���&HQWUH�GH�UrIrUHQFH��0DODGLHV�5DUHV��&/$'�2XHVW��&+8�5HQQHV��5HQQHV��)UDQFH
���&5(*��&21,&(7��8QLYHUVLGDG�1DFLRQDO�GH�/D�3ODWD��/D�3ODWD��$UJHQWLQH

0RWV�FOHIV���FRGRQ��YDULDQW�V\QRQ\PH��WUDGXFWLRQ��6RQLF�+HGJHKRJ

5jVXPj��

'HV�YDULDWLRQV�V\QRQ\PHV�GX�JrQRPH�VRQW�DXMRXUG�KXL�FRQQXHV�SRXU�OHXUV�LPSOLFDWLRQV�GDQV�FHUWDLQHV�PDODGLHV�JrQrWLTXHV�GX�IDLW�GH�OHXU�LPSDFW
SRVVLEOH�VXU�O
rSLVVDJH�RX�OH�UHSOLHPHQW�GH�O�$51P��PDLV�rJDOHPHQW�VXU�OD�UrJXODWLRQ�GH�O�H[SUHVVLRQ�GHV�JqQHV�SDU�OHV�PLFUR�$51��/D�FRQQDLVVDQFH
GH�OHXUV�H�HWV�VXU�O�XVDJH�GHV�FRGRQV�V\QRQ\PHV�HW�VXU�OD�WUDGXFWLRQ�GDQV�XQ�FRQWH[WH�FOLQLTXH�UHVWH�FHSHQGDQW�SDUFHOODLUH�

'DQV �FHWWH �rWXGH� �QRXV �H[SORURQV �O
LPSDFW �IRQFWLRQQHO �GH �YDULDQWV �V\QRQ\PHV �GDQV �OH �JqQH �6RQLF �+HGJHKRJ ��6++�� �LGHQWL�rV �FKH] �GHV �SDWLHQWV
DWWHLQWV�G
KRORSURVHQFrSKDOLH����XQH�DQRPDOLH�FrUrEUDOH�FRQJrQLWDOH�UrVXOWDQW�G
XQ�FOLYDJH�LQFRPSOHW�GX�FHUYHDX�DQWrULHXU��

/�DQDO\VH �UrWURVSHFWLYH �GH �GRQQrHV �GH �VrTXHQpDJH �GH ���� �SDWLHQWV �DWWHLQWV �G�KRORSURVHQFrSKDOLH �D �SHUPLV �G�LGHQWL�HU �KXLW �YDULDQWV �V\QRQ\PHV
GDQV�OH�JqQH�6++�FKH]����GH�FHV�SDWLHQWV� �/�DQDO\VH�GH�SRSXODWLRQV�FRQWUzOHV��JQRP$'��)5H;��*R1/��D�PLV�HQ�rYLGHQFH�O�H[LVWHQFH�G�XQ
HQULFKLVVHPHQW �VLJQL�FDWLI �GH�YDULDQWV �V\QRQ\PHV�GDQV�OH �JqQH�6++ �GDQV�QRWUH �FRKRUWH �GH�SDWLHQWV �DWWHLQWV �G�KRORSURVHQFrSKDOLH� �VXJJrUDQW �XQ
UzOH�GDQV�O�rWLRORJLH�GH�FHWWH�PDODGLH�

1RXV �DYRQV �rYDOXr �GH�IDpRQ�V\VWrPDWLTXH�O�LPSDFW �GH �FHV �YDULDQWV �VXU �OD �WUDQVFULSWLRQ �HW �OD �WUDGXFWLRQ �GX�JqQH�6++ �SDU �GHV �DSSURFKHV
FRPSXWDWLRQQHOOHV �HW �SDU �GHV�YDOLGDWLRQV�LQ �YLWUR� �&HV�DQDO\VHV�RQW �GrPRQWUr�TXH�OHV �YDULDQWV �V\QRQ\PHV�LGHQWL�rV�Q�HQWUDLQDLHQW �SDV�GH�GrIDXW
G�rSLVVDJH�GH�O�$51P�RX�GH��[DWLRQ�GH�PLFUR�$51��QL�PsPH�GH�PRGL�FDWLRQ�GH�OD�VWUXFWXUH�SUrGLWH�GH�O�$51P��(OOHV�RQW�FHSHQGDQW�LQGLTXr�XQ�H�HW
KDXWHPHQW�SUREDEOH�GH�FLQT�GH�FHV�YDULDQWV�VXU�OD�G\QDPLTXH�GH�OD�WUDGXFWLRQ�GX�JqQH�6++���,QWURGXLVDQW�GHV�FRGRQV�V\QRQ\PHV�SRVVrGDQWV�OHV
SURSULrWrV� ELRFKLPLTXHV� GL�rUHQWHV�� FHV� YDULDQWV� V\QRQ\PHV�PRGL�HUDLHQW� OD� YLWHVVH� GH� OD� WUDGXFWLRQ� HW� OD� FDSDFLWr�� GH� OD� SURWrLQH� D�� VH� UHSOLHU
FRUUHFWHPHQW��/HV�H[SrULHQFHV�UrDOLVrHV�LQ�YLWUR�RQW�GrPRQWUr�TXH�FHV�FLQT�YDULDQWV�V\QRQ\PHV�VRQW�HQ�H�HW�DVVRFLrV�m�XQH�UrGXFWLRQ�VLJQL�FDWLYH
GH�OD�TXDQWLWr�GH�OD�SURWrLQH�SURGXLWH��UrGXFWLRQ�DOODQW�GH�����m�������(Q�LQKLEDQW�OH�SURWrDVRPH��QRXV�DYRQV�SX�UHVWDXUHU�OHV�TXDQWLWrV�SURWrLTXHV
SRXU�TXDWUH�GH�FHV�FLQT�YDULDQWV�V\QRQ\PHV��FRQ�UPDQW�DLQVL�OHXU�LPSDFW�VXU�OD�VWDELOLWr�HW�OH�UHSOLHPHQW�GH�OD�SURWrLQH�6++��'H�SOXV��QRXV�DYRQV�SX
PRQWUHU �XQH �FRUUrODWLRQ �VLJQL�FDWLYH �HQWUH �OHV �YDOHXUV �GH �UrGXFWLRQ �SURWrLTXH �rYDOXrHV �H[SrULPHQWDOHPHQW �HW �OHV �PHVXUHV �FRPSXWDWLRQQHOOHV
G�XVDJH�GH�FRGRQV��5� ������3 ���������VRXOLJQDQW�DLQVL�OD�SHUWLQHQFH�GH�FHUWDLQV�PRGqOHV�SHUPHWWDQW�GH�SUrGLUH�O�LPSDFW�GHV�YDULDQWV�V\QRQ\PHV
VXU�OD�WUDGXFWLRQ�

&RQVLGrUDQW �OH �UzOH �FULWLTXH �GH �6++ �GDQV �OH �GrYHORSSHPHQW �FrUrEUDO� �QRV �UrVXOWDWV �LQGLTXHQW �O�LPSRUWDQFH �GHV �YDULDQWV �V\QRQ\PHV �GDQV
O
KRORSURVHQFrSKDOLH�HW�VRXOLJQHQW�TXH�OHV�YDULDQWV�V\QRQ\PHV�SHXYHQW�DYRLU�XQ�UzOH�PDMHXU�GDQV�OHV�SDWKRORJLHV�JrQrWLTXHV��LQGrSHQGDPPHQW
G�XQH�SRVVLEOH�DOWrUDWLRQ�GH�O�rSLVVDJH�GHV�$51P�
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7KRPDV�%285*(521

&6�����'LtHUHQFHV�LQ�WKH�JHQHWLF�EDFNJURXQG�FRQWULEXWH�WR�ULVN�DQG�UHVLOLHQFH�WR�DXWLVP

$XWHXUV��

7KRPDV�5ROODQG������)UHGG\�&OLTXHW������$OH[DQGUH�0DWKLHX������$PDXU\�9D\VVH������&ODLUH�/HEORQG������)UHGHULTXH�$PVHOOHP������$QQD�0DUXDQL�����
5LFKDUG�'HORUPH������7KRPDV�%RXUJHURQ����

���1HXURVFLHQFH��,QVWLWXW�3DVWHXU��3$5,6��)UDQFH
�����+RSLWDO�5REHUW�'HEUr�$3+3��3$5,6��)UDQFH

0RWV�FOHIV���DXWLVP��UHVLOLHQFH��SHQHWUDQFH

5jVXPj��

%DFNJURXQG��,Q�WKH�ODVW����\HDUV��WKHUH�ZDV�D�WUHPHQGRXV�SURJUHVV�LQ�LGHQWLI\LQJ�JHQHV�DVVRFLDWHG�WR�DXWLVP�VSHFWUXP�GLVRUGHUV��$6'���7KH�JHQHWLF
DUFKLWHFWXUH�RI�$6'�LV�FRPSOH[��UDQJLQJ�IURP�DSSDUHQWO\�PRQRJHQLF�IRUPV�RI�WKH�GLVRUGHU�WR�KLJKO\�SRO\JHQLF�IRUPV��+RZHYHU��LI�UDUH�GHOHWHULRXV
PXWDWLRQV�D�HFWLQJ�DSSUR[LPDWHO\�����JHQHV�DUH�QRZ�ZHOO �DFFHSWHG�DV�ULVN�IDFWRUV�IRU�$6'��WKH�UROH�RI�WKH�JHQHWLF�EDFNJURXQG�RQ�WKHLU�YDULDEOH
SHQHWUDQFH�UHPDLQV�SRRUO\�XQGHUVWRRG�

�

2EMHFWLYHV��7R�LGHQWLI\�UHVLOLHQW�LQGLYLGXDOV��FDUU\LQJ�UDUH�GHOHWHULRXV�PXWDWLRQV�LQ�$6'�VXVFHSWLELOLW\�JHQHV�ZLWKRXW�EHLQJ�GLDJQRVHG�ZLWK�WKH
FRQGLWLRQ��DQG�VWXG\�WKH�JHQHWLF�IDFWRUV�LQ�XHQFLQJ�WKHLU�FOLQLFDO�WUDMHFWRULHV�

�

0HWKRGV��:H�GHVLJQHG�D�IUDPHZRUN�WR�DVVHVV�WKH�ULVN�DVVRFLDWHG�WR�!��������UDUH�GHOHWHULRXV�PXWDWLRQV�LQ�SDUHQWV�DQG�FKLOGUHQ�RI������
TXDGUXSOHW�IDPLOLHV�ZLWK�RQH�D�HFWHG�DQG�RQH�XQD�HFWHG�FKLOG�RI�WKH�6LPRQV�6LPSOH[�&ROOHFWLRQ��:H�LQYHVWLJDWHG�KDOOPDUNV�RI�PXWDWLRQ�LQWROHUDQFH
�KDSORLQVX�FLHQF\� �SUREDELOLW\ �RI �ORVV�RI�IXQFWLRQ �PXWDWLRQ �LQWROHUDQFH� �]�VFRUH �IRU �PLVVHQVH �PXWDWLRQ �RU �GHOHWLRQ �LQWROHUDQFH� �WR �GLVFULPLQDWH
PXWDWLRQV�OLNHO\�WR�D�HFW�JHQH�IXQFWLRQ��:H�DOVR�XVHG�FOLQLFDO�UHFRUGV�DYDLODEOH�IRU�HDFK�IDPLO\�WR�IRFXV�RQ�PXWDWLRQV�LGHQWL�HG�LQ�FKLOGUHQ�GLVSOD\LQJ
D�FOHDU�GLVFRUGDQFH�LQ�$6'�SKHQRW\SH��656�DQG�9$%6�,,�VFRUHV��

�

5HVXOWV��7KH�IUDFWLRQ�RI�UHVLOLHQW�LQGLYLGXDOV�DPRQJ�VLEOLQJV�DQG�SDUHQWV�ZDV�VXUSULVLQJO\�KLJK��ZLWK�DSSUR[LPDWHO\����RI�LQGLYLGXDOV�FDUU\LQJ�UDUH
GHOHWHULRXV�PXWDWLRQV�LQ�$6'�DVVRFLDWHG�JHQHV�ZLWKRXW�GLVSOD\LQJ�$6'�V\PSWRPV��%\�VWUDWLI\LQJ�UHVLOLHQW�FKLOGUHQ�IURP�RWKHU�XQD�HFWHG�FKLOGUHQ�
ZH�FRQ�UP�D�VLJQL�FDQW�UROH�RI�SRO\JHQLF�ULVN�LQ�$6'�HWLRORJ\��,Q�DGGLWLRQ��ZH�REVHUYH�VLJQL�FDQW�GL�HUHQFHV�LQ�SRO\JHQLF�ULVN�EHWZHHQ�D�HFWHG�DQG
XQD�HFWHG�FKLOGUHQ�ZKR�LQKHULWHG�WKH�VDPH�UDUH�GHOHWHULRXV�PXWDWLRQV�DQG�EHWZHHQ�D�HFWHG�FKLOGUHQ�ZLWK�UDUH�LQKHULWHG�GHOHWHULRXV�PXWDWLRQV�DQG
D�HFWHG�FKLOGUHQ�ZLWKRXW�

�

&RQFOXVLRQ� �7KH �JHQHWLF �EDFNJURXQG �VLJQL�FDQWO\ �LQ�XHQFHV �WKH �FOLQLFDO �WUDMHFWRU\ �RI �VLEOLQJV �FDUU\LQJ �VLPLODU �GHOHWHULRXV �PXWDWLRQV �LQ �$6'�
DVVRFLDWHG�JHQHV��2XU�UHVXOWV�KLJKOLJKW�WKH�LPSRUWDQFH�RI�LQYHVWLJDWLQJ�UDUH�GHOHWHULRXV�PXWDWLRQV�LQ�$6'�VXVFHSWLELOLW\�JHQHV�LQ�WKH�FRQWH[W�RI�WKH
JHQHWLF�EDFNJURXQG��DV�ZHOO �DV�WKH�FOLQLFDO�KHWHURJHQHLW\�RI�ERWK�GLDJQRVHG�DQG�XQGLDJQRVHG�LQGLYLGXDOV��8QGHUVWDQGLQJ�WKH�JHQHWLF�IDFWRUV
FRQWULEXWLQJ�WR�UHVLOLHQFH�IRU�$6'�SURYLGHV�QHZ�LQVLJKWV�LQWR�WKH�PROHFXODU�PHFKDQLVPV�RI�$6'��XOWLPDWHO\�DOORZLQJ�WKH�GHYHORSPHQW�RI�QRYHO
WKHUDSHXWLF�VWUDWHJLHV�
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<DQQLV�'XIIRXUG

&6�����2XWLOV�GqDLGH�f�OqLQWHUSUjWDWLRQ�GH�GRQQjHV�LVVXHV�GX�VjTXHQhDJH�KDXW�GjELW�SDQJjQRPLTXH���UjYROXWLRQ�RX�GjFHSWLRQ�"

$XWHXUV��

<DQQLV�'X�RXUG���������$XURUH�*DUGH���������&DUROLQH�5DFLQH���������)UrGrULF�7UDQ�0DX�7KHP���������$QJH�/LQH�%UXHO���������*DUUHW�3KLOLSSLQH��������
$UWKXU�6RUOLQ���������9LUJLQLH�4XrUr�&DUPLJQDF���������$QQH�/DXUH�0RVFD�%RLGURQ���������3DWULFN�&DOOLHU���������$QQH�6RSKLH�'HQRPPr�3LFKRQ��������
/DXUHQFH�)DLYUH���������$QWRQLR�9LWREHOOR���������&KULVWRSKH�3KLOLSSH���������&KULVWHO�7KDXYLQ�5RELQHW�������

�����8�����*$'��,QVHUP���8QLYHUVLW\�RI�%XUJXQG\�)UDQFKH�&RPWr��',-21��)UDQFH
�����8QLWr�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�h��FHQWUH�GH�JrQrWLTXH��)+8�75$16/$'��'LMRQ
8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����/DERUDWRLUH�&HUED��6W�2XHQ�/
DXPRQH��)UDQFH
�����&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�'r�FLHQFH�,QWHOOHFWXHOOH�GH�FDXVHV�UDUHVh��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH

0RWV�FOHIV���VrTXHQFDJH�KDXW��GrELW���LQWHUSUrWDWLRQ��ELRLQIRUPDWLTXH

5jVXPj��

/D�GfPRFUDWLVDWLRQ�GX�VfTXHQdDJH�KDXW�GfELW��6+'��SDQJfQRPLTXH�PHW�HQ�fYLGHQFH�GHV�EHVRLQV�LPSRUWDQWV�HQ�WHUPH�GkH[SHUWV�ELRORJLVWHV�SRXU
LQWHUSUfWHU�OD�TXDQWLWf�LPSRUWDQWH�GH�GRQQfHV�JfQRPLTXHV�JfQfUfHV�SDU�FHWWH�WHFKQRORJLH��,O �HVW�HQ�HIIHW�QfFHVVDLUH�GkDFTXfULU�XQH�UfHOOH
H[SHUWLVH�SRXU�LQWHUSUfWHU�FHV�GRQQfHV�HW�UHWHQLU�OHV�YDULDWLRQV�VXVFHSWLEOHV�GkH[SOLTXHU�OH�SKfQRW\SH�GX�SDWLHQW�TXL�D�EfQfILFLf�GH�FHW�H[DPHQ��'H
QRPEUHXVHV�VROXWLRQV�ORJLFLHOOHV�FRPPHQFHQW�DLQVL�b�YRLU�OH�MRXU��DOODQW�SRXU�FHUWDLQHV�MXVTXkb�DIILUPHU�TXkHOOHV�SHXYHQW�UHPSODFHU�OH�ELRORJLVWH�
RX�SRXU�GkDXWUHV��SOXV�KXPEOHV��GfFODUHU�gWUH�XQH�VLPSOH�DLGH�b�OkLQWHUSUfWDWLRQ�GH�FHV�GRQQfHV�

1RXV�SURSRVRQV�GH�IDLUH�XQ�WRXU�GkKRUL]RQ�QRQ�H[KDXVWLI�GH�FHV�VROXWLRQV�LQIRUPDWLTXHV�DILQ�GkfYDOXHU�OHXU�DSSRUW�GDQV�OkLQWHUSUfWDWLRQ�GH�GRQQfHV
GH�6+'�SDQJfQRPLTXH��'LIIfUHQWV�ORJLFLHOV�VRQW�WHVWfV��LQFOXDQW�GHV�VROXWLRQV�DFDGfPLTXHV�SRSXODLUHV�RX�LQGXVWULHOOHV�WHOOHV�TXH�([RPLVHU��*$'2�
0XWDWLRQ�'LVWLOOHU�RX�6HT2QH��%LHQ�TXH�FHV�VROXWLRQV�LQIRUPDWLTXHV�VRLHQW�WRXWHV�GLIIfUHQWHV�GDQV�OHXUV�FRQFHSWLRQV��LO�VkDYeUH�TXkHOOHV�QfFHVVLWHQW
WRXWHV�OD�PgPH�EDVH�GkLQIRUPDWLRQ���OHV�WUDLWV�SKfQRW\SLTXHV�GX�SDWLHQW�FRGfV�VRXV�OH�IRUPDW�GkHQWUfH�GH�OD�EDVH�+32��DLQVL�TXH�OH�9&)�UfVXOWDQW
GH�OkDQDO\VH�ELRLQIRUPDWLTXH�GHV�GRQQfHV�GH�OkH[DPHQ��/HV�WHVWV�VRQW�UfDOLVfV�VXU�XQ�QRPEUH�LPSRUWDQW�GkLQGLYLGXV������SDWLHQWV�D\DQW�EfQfILFLf
GkXQ�6+'�GkH[RPH��UfSDUWLV�HQ���JURXSHV�������SRVLWLIV��FRQILUPfV�SDU�VfTXHQdDJH�6DQJHU�������FDQGLGDWV�����QfJDWLIV�

/HV�UfVXOWDWV�SUfOLPLQDLUHV�LQGLTXHQW�TXH�FHV�VROXWLRQV�LQIRUPDWLTXHV�VRQW�WUeV�ORLQ�GkgWUH�FDSDEOHV�GH�UHPSODFHU�GHV�H[SHUWV�ELRORJLVWHV�SRXU
LQWHUSUfWHU�FH�W\SH�GH�GRQQfHV��(Q�HIIHW��GDQV�OHV�FDV�OHV�SOXV�VLPSOHV�FRPPH�OHV�SRVLWLIV�GH�QRWUH�FRKRUWH��OHV�ORJLFLHOV�WURXYHQW�OD�PgPH�UfSRQVH
TXH�OH�ELRORJLVWH�GDQV�OHV���SUHPLHUV�UfVXOWDWV�GH�VRQ�DQDO\VH�GDQV�����GHV�FDV��/RUVTXkXQ�FDV�HVW�SOXV�FRPSOH[H��KfWfUR]\JRWHV�FRPSRVLWHV�
SUfVHQFH�GH�&19V��VfJUfJDWLRQ�IDPLOLDOH�FRPSOH[H��FDQGLGDWV���OHV�ORJLFLHOV�QH�VRQW�SDV�FDSDEOHV�GH�UDSSRUWHU�SULRULWDLUHPHQW�OHV�YDULDWLRQV
UDSSRUWfHV�SDU�OHV�ELRORJLVWHV��,O�IDXW�QRWHU�FHSHQGDQW�TXH�FHUWDLQV�FDV�QfJDWLIV�RQW�fWf�UfVROXV�JUcFH�b�FHWWH�DSSURFKH�������&HOD�VkH[SOLTXH�SDU
OkDQFLHQQHWf�GH�OkH[DPHQ�UfDOLVf�HW�SDU�OkfYROXWLRQ�GHV�FRQQDLVVDQFHV�VFLHQWLILTXHV��TXL�b�OkfSRTXH�GH�OkH[DPHQ�QH�SHUPHWWDLW�SDV�GH�PHWWUH�HQ
fYLGHQFH�OD�SDWKRJfQLFLWf�GH�YDULDWLRQV�TXL�DXMRXUGkKXL�VRQW�FRQQXHV�FRPPH�SDWKRJeQHV�

$LQVL��OD�UfYROXWLRQ�DQQRQFfH�GH�FHV�VROXWLRQV�ORJLFLHOOHV�QkHVW�SDV�HQFRUH�UfHOOH��&HSHQGDQW��FHV�DSSURFKHV�DSSDUDLVVHQW�LQWfUHVVDQWHV�SRXU
JDJQHU�XQ�WHPSV�QRQ�QfJOLJHDEOH�GDQV�OkLQWHUSUfWDWLRQ�GH�GRQQfHV�GH�6+'��/HXU�YfULILFDWLRQ�SDU�XQ�H[SHUW�ELRORJLVWH�VHPEOH�fYLGHPPHQW�HQFRUH
QfFHVVDLUH�HW�LQFRQGLWLRQQHOOH��/kfYROXWLRQ�GHV�WHFKQRORJLHV�HW�GHV�DOJRULWKPHV��QRWDPPHQW�GDQV�OH�GRPDLQH�GH�OkLQWHOOLJHQFH�DUWLILFLHOOH��SHUPHWWUD
SUREDEOHPHQW�GkDPfOLRUHU�FHV�PfWKRGHV�HW�GH�OHV�UHQGUH�GH�SOXV�HQ�SOXV�SHUWLQHQWHV�HW�SHUIRUPDQWHV�

3LiFH�MRLQWH���RXWLOVBGHBSUHGLFWLRQVBUHVXOWDWVBZHVB<'�Y��GRF
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2OLYLHU�4XHQH]

&6�����(VWLPDWLRQ�GHV�SHUIRUPDQFHV�GLDJQRVWLTXHV�GqXQ�ZRUNvRZ�GqDQDO\VH�SRXU�OD�GjWHFWLRQ�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLH
LVVXHV�GH�GRQQjHV�GH�SDQHOV�1*6�HW�GqH[RPHV

$XWHXUV��

2OLYLHU�4XHQH]������.HYLQ�&DVVLQDUL������6RSKLH�&RXWDQW������)UDQpRLV�/HFRTXLHUUH������.LODQ�/H�*XHQQHF������6WrSKDQH�5RXVVHDX������$QQH�&ODLUH
5LFKDUG������6WrSKDQLH�9DVVHXU������(PLOLH�%RXYLJQLHV������-DFTXHOLQH�%RX������*ZHQGROLQH�/LHQDUG������6DQGULQH�0DQDVH������6WHHYH�)RXUQHDX[�����
1DWKDOLH�'URXRW������9LUJLQLH�1JX\HQ�YLHW������0\ULDP�9H]DLQ������3DVFDO�&KDPERQ������*rUDOGLQH�-RO\�+HODV������1DWKDOLH�/H�0HXU������0DWKLHX
&DVWHODLQ������$QQH�%RODQG������-HDQ�)UDQpRLV�'HOHX]H������,VDEHOOH�7RXUQLHU������)UDQpRLVH�&KDUERQQLHU������(GZLJH�.DVSHU������7KLHUU\�)UrERXUJ�����
3DVFDOH�6DXJLHU�9HEHU������6WrSKDQLH�%DHUW�'HVXUPRQW������'RPLQLTXH�&DPSLRQ���������$QQH�5RYHOHW�/HFUX[������*DtO�1LFRODV����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH���,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�FHQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV
PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ�
)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&($��&HQWUH�)UDQpRLV�-DFRE��XQLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH
���'rSDUWHPHQW�GH�5HFKHUFKH��&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��6RWWHYLOOH�OqV�5RXHQ��)UDQFH

0RWV�FOHIV���&19��H[RPH��SDQHO��GLDJQRVWLF��SHUIRUPDQFH

5jVXPj��

/D�GfWHFWLRQ�GH�GH�YDULDWLRQV�GX�QRPEUH�GH�FRSLH��&19��b�SDUWLU�GH�GRQQfHV�GH�VfTXHQdDJH�b�KDXW�GfELW�HVW�DFWXHOOHPHQW�VRXV�H[SORLWfH�PDOJUf�OD
GLVSRQLELOLWf�GH�QRPEUHX[�RXWLOV��/HV�fWXGHV�fYDOXDQW�OHV�SHUIRUPDQFHV�GH�FHV�RXWLOV�HQ�FRQGLWLRQV�UfHOOHV�VRQW�UDUHV�

1RXV�DYRQV�PLV�HQ�SODFH�XQ�ZRUNIORZ�GkDQDO\VH�EDVf�VXU�&$12(6��XQ�RXWLO�ELRLQIRUPDWLTXH�H[SORLWDQW�OD�SURIRQGHXU�GH�OHFWXUH�UHODWLYH��$ILQ
GkHVWLPHU�OHV�SHUIRUPDQFHV�GH�FH�ZRUNIORZ��QRXV�OkDYRQV�DSSOLTXf�b�GHV�GRQQfHV�LVVXHV�GH�VfTXHQdDJH�GH�SDQHOV�GH�JeQHV�HW�GkH[RPHV�HW�UfDOLVf
GHV�FRPSDUDLVRQV�HQ���fWDSHV�������FRPSDUDLVRQ�b�XQH�UfIfUHQFH�VWDQGDUG������fYDOXDWLRQ�FRPSOfPHQWDLUH�GH�OD�YDOHXU�SUfGLFWLYH�SRVLWLYH��933��

&RQFHUQDQW�OHV�GRQQfHV�GH�VfTXHQdDJH�GH�SDQHOV��QRXV�DYRQV�GkDERUG�FRPSDUf�����fFKDQWLOORQV�DYHF�b�OD�IRLV�GHV�GRQQfHV�GkXQ�SDQHO�GH���JeQHV
����H[RQV��HW�GH�4036)��4XDQWLWDWLYH�0XOWLSOH[�3&5�RI�6KRUW�)OXRUHVFHQW�IUDJPHQWV��H[KDXVWLYH��XQ�DPSOLFRQ�SDU�H[RQ���1RWUH�ZRUNIORZ�D
GfWHFWf�OkHQVHPEOH�GHV����&19V�LGHQWLILfV�HQ�4036)�VDQV�IDX[�SRVLWLIV��REWHQDQW�DLQVL�XQH�VHQVLELOLWf�HW�XQH�VSfFLILFLWf�GH��������1RXV�DYRQV
FRPSOfWf�FHWWH�fWXGH�HQ�DSSOLTXDQW�QRWUH�ZRUNIORZ�VXU�OHV�GRQQfHV�LVVXHV�GH������SDWLHQWV�VXSSOfPHQWDLUHV����SDQHOV���SXLV�YDOLGf�OHV�&19
FDQGLGDWV�SDU�4036)�RX�GLJLWDO�GURSOHW�3&5��GG3&5���6XU�����&19�FDQGLGDWV�����RQW�fWf�FRQILUPfV�����������/HV�IDX[�SRVLWLIV�fWDLHQW�GDQV�GHV
UfJLRQV�GH�IDLEOH�FRPSOH[LWf�RX�FRUUHVSRQGDLHQW�b�GHV�SVHXGRJeQHV�

&RQFHUQDQW�OHV�H[RPHV��QRXV�DYRQV�DQDO\Vf�����LQGLYLGXV�SRXU�OHVTXHOV�QRXV�DYLRQV�GHV�GRQQfHV�GH�&*+�DUUD\�HW�GkH[RPH��$SUeV�DYRLU�OLPLWf
QRWUH�DQDO\VH�DX[�&19�SRWHQWLHOOHPHQW�GfWHFWDEOHV�SRXU�OkXQH�RX�OkDXWUH�GHV�WHFKQLTXHV��QRXV�DYRQV�REWHQX�XQH�VHQVLELOLWf�GH����������������
&19V��HW�XQH�933�GH�����������������&19V���1RXV�DYRQV�HQVXLWH�DSSOLTXf�QRWUH�ZRUNIORZ�b������H[RPHV�VXSSOfPHQWDLUHV�SRXU�OHVTXHOV�QRXV
QkDYLRQV�SDV�GH�GRQQfHV�GH�&*+�DUUD\�DVVRFLfHV��$SUeV�DYRLU�VfOHFWLRQQf�OHV�fYfQHPHQWV�DIIHFWDQW�XQH�OLVWH�GH�JeQHV�GkLQWfUgW��QRXV�DYRQV�YDOLGf
SDU�4036)�����GHV�����&19�FDQGLGDWV�GfWHFWfV�SDU�QRWUH�ZRUNIORZ��933 ���������/�H[RPH�SHUPHWWDLW�GH�GfWHFWHU�GHV�fYfQHPHQWV�GH�WRXWH
WDLOOH��GRQF�FHUWDLQV�VRQW�LQGfWHFWDEOH�SDU�&*+�DUUD\�

(Q�FRQFOXVLRQ��OH�SDVVDJH�DX�FULEODJH�GH�&19V�SDU�1*6�VHXO�HVW�DVVRFLf�b�������XQH�UfGXFWLRQ�LPSRUWDQWH�GHV�FRiWV������XQ�WDX[�GH�IDX[�SRVLWLIV
IDLEOH�OLPLWDQW�OH�QRPEUH�GH�FRQILUPDWLRQV�PROfFXODLUHV�SDU�XQH�WHFKQLTXH�LQGfSHQGDQWH��HW�����GHV�UHQGHPHQWV�GLDJQRVWLTXHV�SUREDEOHPHQW
VWDEOHV�HQ�DSSURFKH�SDQJfQRPLTXH��FDU�OHV�H[RPHV�SHUPHWWHQW�GH�GfWHFWHU�GHV�fYfQHPHQWV�QRQ�GfWHFWDEOHV�HQ�&*+�DUUD\�PDOJUf�XQH�VHQVLELOLWf
QRQ�SDUIDLWH�GH�OkH[RPH��FRQILUPDQW�TXkLO�QkH[LVWH�SDV�GH�UfHO�JROG�VWDQGDUG��GDQV�OkDWWHQWH�TXH�OHV�SHUIRUPDQFHV�GHV�RXWLOV�GH�GfWHFWLRQ�b�SDUWLU�GH
JfQRPHV�HQWLHUV�VRLHQW�RSWLPLVfHV�

3LiFH�MRLQWH���$EVWUDFWBDVVLVHB24�GRF[
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&DUROLQH�6&+/87+���%2/$5'

&6�����&DUDFWjULVDWLRQ�GHV�UHPDQLHPHQWV�FKURPRVRPLTXHV�jTXLOLEUjV�HQ�:*6���FRPPHQW�JjUHU�OHV�jFKHFV�GH�OD�VWUDWjJLH�VKRUW�
UHDG�"

$XWHXUV��

&DUROLQH�6FKOXWK�%RODUG���������0DULRQ�%HDXPRQW���������/DwOD�(O�.KDWWDEL���������1LFRODV�5H\QDXG���������.HYLQ�8JXHQ���������)ODYLH�'LJXHW������3LHUUH�
$QWRLQH�5ROODW�)DUQLHU������$OH[DQGUD�$IHQMDU������)ORUHQFH�$PEODUG�������-HDQQH�$PLHO�������6RSKLH�&KULVWLQ�0DvWUH�������)UDQpRLVH�'HYLOODUG������
0rODQLH�)UDGLQ�������%HUWUDQG�,VLGRU�������'RPLQLTXH�0DUWLQ�&RLJQDUG�������5REHUW�2ODVR�������0DVVLPLOLDQR�5RVVL����������-HDQ�3LHUUH�6L�URL������
'DPLHQ�6DQODYLOOH�������

���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�0rWDEROLVPH�rQHUJrWLTXH�HW�GrYHORSSHPHQW�QHXURQDO��,QVWLWXW�1HXUR0\R*qQH�&156�805�������,16(50�8������8QLYHUVLWr�/\RQ����/\RQ�
)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH��$3+3�+zSLWDO�&RFKLQ��3DULV��)UDQFH
���,QVWLWXW�&RFKLQ�8������8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+58�%UHVW��%UHVW��)UDQFH
���&HOOXOH�ELR�LQIRUPDWLTXH�GH�OD�SODWHIRUPH�1*6��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�(PEU\RORJLH�0rGLFDOH��$3+3��6RUERQQH�8QLYHUVLWr���+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����/DERUDWRLUH�GH�*rQrWLTXH�&KURPRVRPLTXH��+zSLWDO�&RXSOH�(QIDQW��&+8�*UHQREOH��*UHQREOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�G
(QGRFULQRORJLH��$3+3�+zSLWDO�6DLQW�$QWRLQH��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+�/H�0DQV��/H�0DQV��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&15*+���&($��(YU\��)UDQFH
����*(1'(9�7HDP��&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8������&156�805������8&%/���/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�HW�(PEU\RORJLH�0rGLFDOH��$3+3��6RUERQQH�8QLYHUVLWr���+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���5HPDQLHPHQWV�FKURPRVRPLTXHV��:KROH�JHQRPH�VHTXHQFLQJ��VKRUW�UHDG��3DF%LR��%LRQDQR����;*HQRPLFV��rOrPHQWV�UrSrWrV

5jVXPj��

/H�VrTXHQpDJH�JrQRPH�HQWLHU��RX�:KROH�*HQRPH�VHTXHQFLQJ��:*6��HQ�VKRUW�UHDG�D�R�HUW�OD�SRVVLELOLWr�GH�FDUDFWrULVHU�GH�IDpRQ�UDSLGH�HW�SUrFLVH
OHV�SRLQWV�GH�FDVVXUH�GHV�UHPDQLHPHQWV�GH�VWUXFWXUH�FKURPRVRPLTXH�DX�QLYHDX�PROrFXODLUH��&HSHQGDQW��GDQV���m�����GHV�FDV��LO�QH�SHUPHW�SDV
G�LGHQWL�HU�OH�UHPDQLHPHQW�

1RXV�DYRQV�UHFXHLOOL����FDV�QRQ�FDUDFWrULVrV�DSUqV�DOLJQHPHQW�HQ�KJ���SDUPL����UHPDQLHPHQWV�GH�VWUXFWXUH�FKURPRVRPLTXH�rWXGLrV�HQ�:*6
������� �D�Q �G�LGHQWL�HU �OHV �UDLVRQV �GH �FHV �rFKHFV� �3DUPL �FHV �GL[ �WUDQVORFDWLRQV �UrFLSURTXHV� �� �LPSOLTXDLHQW �VXU �OH �FDU\RW\SH �GHV �UrJLRQV
FKURPRVRPLTXHV �KDXWHPHQW �UrSrWrHV �WHOOHV �TXH �O�KrWrURFKURPDWLQH �FRQVWLWXWLYH �GHV �FKURPRVRPHV ���� �RX ��� ��� �FDV�� �OHV �EUDV �FRXUWV
G�DFURFHQWULTXHV����FDV��RX�OHV�UrJLRQV�SrULFHQWURPrULTXHV����FDV�� �1HXI�GH�FHV�FDV�RQW�SX�ErQr�FLHU�G�DQDO\VHV�FRPSOrPHQWDLUHV� �VRLW �GH�IDpRQ
LVROrH� �VRLW �FRPELQrH� �SDU �K\EULGDWLRQ�LQ �VLWX �HQ��XRUHVFHQFH��),6+�����FDV�� �VrTXHQpDJH�OLQNHG�UHDGV����;�*HQRPLFV� ����FDV�� �VrTXHQpDJH�ORQJ�
UHDGV ��3DF%LR� ��� �FDV� �RX �FDUWRJUDSKLH �RSWLTXH ��%LRQDQR� ��� �FDV�� �/HV �SRLQWV �GH �FDVVXUH �RQW �rWr �LGHQWL�rV �SRXU ���� �FDV� �GRQW �� �FRQ�UPrV �SDU
VrTXHQpDJH�6DQJHU��'DQV�WRXV�OHV�FDV��DX�PRLQV�XQ�SRLQW�GH�FDVVXUH�LPSOLTXDLW�XQ�rOrPHQW�UrSrWr��/,1(��DOSKD�VDWHOOLWHV�� �XQH�GXSOLFDWLRQ
VHJPHQWDLUH��RX�XQH�UrJLRQ�GH�VrTXHQpDJH�GL�FLOH��/HV�GRQQrHV�GH�:*6�VKRUW�UHDGV�RQW�rWr�Ur�DQDO\VrHV�VHFRQGDLUHPHQW�GH�IDpRQ�FLEOrH�VXU�OHV
SRLQWV�GH�FDVVXUH�m�O�DLGH�GX�ORJLFLHO�,*9���3RXU�����FDV��OHV�SRLQWV�GH�FDVVXUH�Q�rWDLHQW�SDV�YLVLEOHV�m�SDUWLU�GHV�GRQQrHV�VKRUW�UHDGV��3RXU�����FDV�
OHV�SRLQWV�GH�FDVVXUH�rWDLHQW�YLVLEOHV�D�SRVWHULRUL��PDLV�LPSOLTXDLHQW�GHV�ORFDOLVDWLRQV�FKURPRVRPLTXHV�PXOWLSOHV�RX�HUURQrHV�SRXU�XQ�SDUWHQDLUH�GX
UHPDQLHPHQW��(Q�Q��FHWWH�rWXGH�D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�SRXU�����SDWLHQWV�VRLW�SDU�LQWHUUXSWLRQ�GH�JqQH��1/*1���'<5.�$��&/&1���RX�SDU
H�HW�GH�SRVLWLRQ��%03���

(Q�FRQFOXVLRQ��OHV�rFKHFV�GH�FDUDFWrULVDWLRQ�SDU�VKRUW�UHDG�VRQW�OLrV�m�O�LPSOLFDWLRQ�GH�UrJLRQV�JrQRPLTXHV�KDXWHPHQW�UrSrWrHV��VRLW�DEVHQWHV�GX
JrQRPH�GH�UrIrUHQFH��VRLW�QH�SRXYDQW�SDV�sWUH�DWWULEXrHV�m�XQH�SRVLWLRQ�JrQRPLTXH�XQLTXH�ORUV�GH�O�DOLJQHPHQW��/�DSSURFKH�SDU�),6+�DYHF�Ur�
DQDO\VH�GHV�GRQQrHV�GH�:*6�HVW�H�FDFH�HW�IDFLOH�m�PHWWUH�HQ��XYUH�FRPSDUrH�DX[�QRXYHOOHV�WHFKQRORJLHV�GH�W\SH�ORQJ�UHDGV��HQFRUH�GL�FLOHV
G�DFFqV��/D�UrVROXWLRQ�GH�FHV�rFKHFV�HVW�SULPRUGLDOH�SRXU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�SXLVTX�XQ�UHPDQLHPHQW�SDWKRJqQH�D�rWr�LGHQWL�r�SRXU
����GHV�SDWLHQWV�GDQV�FHWWH�rWXGH�

3LiFH�MRLQWH���$EVWUDFW�HFKHFV�Y�QDOH�GRF[



6(66,216�6,08/7$1((6������1RXYHOOHV
WHFKQRORJLHV�HW�ELRLQIRUPDWLTXH

5DSKDHO�/(0$1

&6�����63L3��D�6SOLFLQJ�3UHGLFWLRQ�3LSHOLQH�DGGUHVVLQJ�WKH�GLYHUVLW\�RI�VSOLFH�DOWHUDWLRQV��YDOLGDWHG�RQ�D�FXUDWHG�GLDJQRVWLF�VHW�RI
������H[RQLF�DQG�LQWURQLF�YDULDQWV�

$XWHXUV��

5DSKDHO�/(0$1���������%rDWULFH�3$5)$,7������'RPLQLTXH�9,'$8'������(PPDQXHOOH�*,52'21������/DXUHQFH�3$&27������*rUDOG�/(�*$&������&KDQGUDQ
.$������&ODXGH�)(5(&������<DQQ�),&+28������&rOLQH�48(61(//(������(WLHQQH�08//(5������'RPLQLTXH�9$85������/DXUHQW�&$67(5$������$JDWKH�5,&28
�����+rOqQH�78%(8)������2PDU�628.$5,(+������3DVFDOLQH�*$,/'5$7������7KLHUU\�)5(%285*������)ORUHQFH�5,$17������0DULQH�*8,//$8'�%$7$,//(�����
6DQGULQH�&$3872������9LUJLQLH�&$8;�021&287,(5������1DGLD�%2875<�.5<=$������)UDQpRLVH�%211(7�'25,21�������,QHV�6&+8/7=�������0DULD
5266,1*�������0LFKDHO�3$56216�������$PDQGD�6385'/(�������$OH[DQGUD�0$57,16������&ODXGH�+28'$<(5������6RSKLH�.5,(*(5��������

���/DERUDWRLUH�GH�ELRORJLH�HW�JrQrWLTXH�GX�FDQFHU��&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���,QVHUP�8������*HQRPLFV�DQG�3HUVRQDOL]HG�0HGHFLQH�LQ�&DQFHU�DQG�1HXURORJLFDO�'LVRUGHUV��1RUPDQG\�8QLYHUVLW\��5RXHQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�HW�%LRORJLH�0ROrFXODLUHV��$3+3��+83&��+zSLWDO�&RFKLQ��3DULV��)UDQFH
���,QVHUP�805������*HQHWLFV��)XQFWLRQDO�*HQRPLFV�DQG�%LRWHFKQRORJ\��8QLYHUVLWr�GH�%UHWDJQH�2FFLGHQWDOH��%UHVW��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�HW�JrQrWLTXH�GX�FDQFHU��&HQWUH�)UDQpRLV�%DFOHVVH��'�9$85#EDFOHVVH�XQLFDQFHU�IU��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$3�+3��*+�6DLQW�/RXLV�/DULERLVLqUH�)HUQDQG�:LGDO��3DULV��)UDQFH
���'rSDUWHPHQW�GH�%LRSDWKRORJLH��*XVWDYH�5RXVV\��8QLYHUVLWr�3DULV�6DFOD\��9LOOHMXLI��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���8QLWr�0L[WH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH�GHV�&DQFHUV�)UrTXHQWV��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����,16(50�8�����'HSDUWHPHQW�GH�%LRSDWKRORJLH�8QLWr�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�%HUJRQLH��%RUGHDX[��)UDQFH
����/DERUDWRLUH�G�2QFRJrQrWLTXH��&HQWUH�3DXO�6WUDXVV��6WUDVERXUJ��)UDQFH
����&HQWUH�IRU�*HQRPLF�0HGLFLQH��5LJVKRVSLWDOHW��8QLYHUVLW\�RI�&RSHQKDJHQ��&RSHQKDJHQ��'DQHPDUN
����'HSDUWPHQW�RI�*HQHWLFV�DQG�&RPSXWDWLRQDO�%LRORJ\��4,05�%HUJKRIHU�0HGLFDO�5HVHDUFK�,QVWLWXWH��+HUVWRQ��$XVWUDOLH
����,QVHUP�8������*HQRPLFV�DQG�3HUVRQDOL]HG�0HGHFLQH�LQ�&DQFHU�DQG�1HXURORJLFDO�'LVRUGHUV��1RUPDQG\�8QLYHUVLW\��&DHQ��)UDQFH

0RWV�FOHIV���51$��YDULDQWV��VSOLFLQJ�SUHGLFWLRQV��63L3�

5jVXPj��

3UrGLUH�DYHF�XQ�PsPH�RXWLO�O�H�HW�VXU�O�rSLVVDJH�G�XQH�YDULDWLRQ�QXFOrRWLGLTXH�TXHOOH�TXH�VRLW�VD�SRVLWLRQ�GDQV�OH�JrQRPH�HVW�XQ�YrULWDEOH�Gr���(Q
H�HW� �FKDTXH �PRGL�FDWLRQ �QXFOrRWLGLTXH �SHXW �LPSDFWHU �O�rSLVVDJH �YLD �OD �GHVWUXFWLRQ�FUrDWLRQ �GHV �VLWHV ������ �G�rSLVVDJH ����VV���VV�� �GHV �SRLQWV �GH
EUDQFKHPHQW��%3V��RX�GHV�(65V��H[RQLF�VSOLFLQJ�UHJXODWRUV���$LQVL��QRXV�DYRQV�GrYHORSSr�O�RXWLO�63L3��6SOLFLQJ�3UHGLFWLRQ�3LSHOLQH��TXL�SHUPHW�OD
GrWHFWLRQ�GH�YDULDQWV�VSOLFrRJrQLTXHV�LQGrSHQGDPPHQW�GH�OD�SRVLWLRQ�HW�GX�PRWLI�D�HFWr��63L3�HVW�XQ�DOJRULWKPH�GrFLVLRQQHO�LQWrJUDQW�GHV�RXWLOV
VrOHFWLRQQrV�SRXU�FKDTXH�PRWLI�G�rSLVVDJH�DLQVL�TX�XQ�QRXYHO�RXWLO�GrWHFWDQW�VRLW�XQ�UHQIRUFHPHQW�G�XQ�VLWH�FU\SWLTXH�VRLW�O�DSSDULWLRQ�G�XQ�VLWH
G�rSLVVDJH�GH�QRYR�$*�*7�

63L3�D�rWr�rYDOXr�VXU�������YDULDQWV�DYHF�rWXGHV�$51�LQ�YLWUR��REWHQXHV�JUnFH�m�XQ�UHFXHLO�GH�OD�OLWWrUDWXUH��DX�FRQVRUWLXP�(1,*0$��DX�UrVHDX
rSLVVDJH�GX�*URXSH�*rQrWLTXH�HW�&DQFHU�HW�DX[�SDUWHQDLUHV�GH�O�$13*0��3DUPL�FHV�YDULDQWV���������������������LPSDFWHQW�O�rSLVVDJH��63L3�D�DWWHLQW
XQH�H[DFWLWXGH�GH����������XQH�VHQVLELOLWr�GH���������HW�XQH�VSrFL�FLWr�GH����������&RPSDUDWLYHPHQW��OHV�RXWLOV�UrFHPPHQW�GrYHORSSrV�63$15�HW
6SOLFH$,��UrFHPPHQW�SXEOLr�SDU�,OOXPLQDd��SUrVHQWHQW��UHVSHFWLYHPHQW��XQH�VHQVLELOLWr�GH���������HW���������HW�XQH�VSrFL�FLWr�GH���������HW������
��VXU�OH�PsPH�MHX�GH�GRQQrHV�H[SrULPHQWDOHV�

3RXU�DLGHU�OH�ELRORJLVWH�m�UHWHQLU�RX�QRQ�XQ�YDULDQW�SRXU�rWXGH�$51��63L3�IRXUQLW�GLUHFWHPHQW�OD�SUREDELOLWr�G�DOWrUDWLRQ�GH�O�rSLVVDJH�SRXU�OH�YDULDQW
WHVWr��$LQVL� �VL �63L3�SUrGLW�XQH�DOWrUDWLRQ��DORUV�FHV�SUREDELOLWrV�FRUUHVSRQGHQW�DX[�YDOHXUV�SUrGLFWLYHV�SRVLWLYHV��933��GH�O�RXWLO� �(Q�DEVHQFH
G�DOWrUDWLRQ�SUrGLWH��XQH�SUREDELOLWr�UrVLGXHOOH�G�DOWrUDWLRQ�HVW�IRXUQLH�SDU�63L3�FRUUHVSRQGDQW�m���931��9DOHXU�3UrGLFWLYH�1rJDWLYH���3RXU�HVWLPHU�FHV
933�HW�931��GHX[�rWDSHV�RQW�rWr�QrFHVVDLUHV����L��HVWLPDWLRQ�GH�OD�SURSRUWLRQ�GH�YDULDQWV�VSOLFrRJrQLTXHV�GDQV�QRWUH�JrQRPH�SDU�DSSURFKH
ED\rVLHQQH�������������LL��FUrDWLRQ�G�XQ�MHX�GH�YDULDQWV�HQ�DFFRUG�DYHF�FHWWH�SURSRUWLRQ���������YDULDQWV���63L3�SUrVHQWH�GHV�933�RSWLPDOHV�SRXU�OHV
VLWHV�G�rSLVVDJH���HW�����OHV�SRLQWV�GH�EUDQFKHPHQW�HW�OHV�rOrPHQWV�UrJXODWHXUV��PDLV�SOXV�IDLEOH�SRXU�OHV�VLWHV�GH�QRYR�HQ�UDLVRQ�GX�QRPEUH
FRQVrTXHQW�GH�YDULDQWV�SRXYDQW�FUrHU�XQ�QRXYHDX�VLWH��3DU�DLOOHXUV�OHV�931�GH�63L3�VRQW�WRXWHV�VXSrULHXUHV�m������

8WLOLVDEOH �VRXV �:LQGRZV ��KWWSV���VRXUFHIRUJH�QHW�SURMHFWV�VSOLFLQJ�SUHGLFWLRQ�SLSHOLQH�� �PDLV �rJDOHPHQW �HQ �KDXW �GrELW �VRXV �/LQX[
�KWWSV���JLWKXE�FRP�UDSKDHOOHPDQ�63L3�� �63L3 �HVW �GRQF �XQ �RXWLO �GH �SUrGLFWLRQ �DGDSWr �m �OD �PrGHFLQH �JrQRPLTXH�

3LiFH�MRLQWH���DEVWUDFW$VVLVHVY��GRF[



6(66,216�6,08/7$1((6������1RXYHOOHV
WHFKQRORJLHV�HW�ELRLQIRUPDWLTXH

-HDQ�)UDQcRLV�7DO\

&6�����(YDOXDWLRQ�GH�OD�GjWHFWLRQ�GH�YDULDQWV�VWUXFWXUDX[�SDU�VjTXHQhDJH�1DQRSRUH�GDQV�XQ�FRQWH[WH�GH�URXWLQH�GLDJQRVWLTXH

$XWHXUV��

4XHQWLQ�7HVWDUG���������/XF�'UXDUW������%HQRLW�4XLOLFKLQL������0DULH�1DXG������0DUF�1RXFK\������3DVFDO�0RXW\������/DXUH�5D\PRQG������)UDQFLV
5RXVVHDX������0RKDPHG�7DRXGL������6\OYLH�7DSLD������-XOLHQ�7KrYHQRQ������-HDQ�)UDQpRLV�7DO\����

���8QLWr�GH�%LRLQIRUPDWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�3URFUrDWLRQ��+zSLWDO�&RXSOH�(QIDQW��8QLYHUVLWr�GH�*UHQREOH��&+8�GH�*UHQREOH��*UHQREOH��)UDQFH
���8QLWr�GH�&\WRJrQrWLTXH��(XUR�QV�%LRPQLV��3DULV��)UDQFH
���8QLWr�G
2QFRKrPDWRORJLH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���8QLWr�GH�*rQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���8QLWr�GH�JrQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���8QLWr�GH�*rQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���ELRLQIRUPDWLTXH��YDULDQWV�VWUXFWXUDX[��ORQJ�UHDG��1*6��GLDJQRVWLF

5jVXPj��

/H�VrTXHQpDJH�GLW�GH�VHFRQGH�JrQrUDWLRQ��1*6��HVW�GHYHQX�XQH�SUDWLTXH�FRXUDQWH�GDQV�OHV�ODERUDWRLUHV�GH�JrQrWLTXH�FDU�OD�TXDOLWr�GX�VrTXHQpDJH
SHUPHW�GH�GrWHFWHU�DYHF�SUrFLVLRQ�XQ�JUDQG�QRPEUH�GH�YDULDWLRQV�JrQRPLTXHV��&HSHQGDQW��OD�SHWLWH�WDLOOH��FHQWDLQHV�GH�EDVHV��GHV�OHFWXUHV
JrQrUrHV�SDU�OH�1*6�HVW�XQ�LQFRQYrQLHQW�ORUV�GH�OD�UHFKHUFKH�GH�YDULDQWV�VWUXFWXUDX[�RX�G�H[SDQVLRQV�GH�WULSOHWV��/HV�UrDUUDQJHPHQWV�VWUXFWXUDX[
�RX�69�SRXU�VWUXFWXUDO�YDULDQW���UHJURXSHQW�OHV�DQRPDOLHV�FKURPRVRPLTXHV�WHOOHV�TXH�OHV�YDULDWLRQV�GH�QRPEUH�GH�FRSLH��RX�&19�SRXU�FRS\�QXPEHU
YDULDQWV���OHV�LQVHUWLRQV��OHV�LQYHUVLRQV�HW�OHV�WUDQVORFDWLRQV�rTXLOLEUrHV��/HXU�GrWHFWLRQ�SDU�OH�ELDLV�GH�VrTXHQpDJH�UHVWH�PRLQV�GrPRFUDWLVrH�TXH
FHOOH�GHV�YDULDWLRQV�G�XQ�VHXO�QXFOrRWLGH��RX�619�SRXU�VLQJOH�QXFOHRWLGH�YDULDQW���/�DYqQHPHQW�GHV�WHFKQRORJLHV�GLWHV�GH�WURLVLqPH�JrQrUDWLRQ��7*6�
SURPHW�m�O�DLGH�GH�VHV�OHFWXUHV�SOXV�ORQJXHV��1���a������NE��GH�GrWHFWHU�O�HQVHPEOH�GH�FHV�DQRPDOLHV�HQ�XQH�VHXOH�WHFKQLTXH�

'DQV�OH�FDGUH�GH�FHWWH�rWXGH��QRXV�DYRQV�rYDOXr�OD�FDSDFLWr�GX�VrTXHQpDJH�c�ORQJ�UHDG�h�GH�OD�VRFLrWr�2[IRUG�1DQRSRUH�7HFKQRORJLHV�m�GrWHFWHU
GHV�69�HW�H[SDQVLRQV�GH�WULSOHWV�LVVXV�GH�QRWUH�URXWLQH�GLDJQRVWLTXH��1RXV�DYRQV�GRQF�VrOHFWLRQQr�SOXVLHXUV�rFKDQWLOORQV�SUrVHQWDQW�GHV�DQRPDOLHV�
GH �WDLOOH �HW �GH �FRPSOH[LWr �YDULDEOHV� �GrWHFWrHV �SDU �OH �ELDLV �GH �WHFKQLTXHV �GLYHUVHV ��FDU\RW\SH� �$&3$� �H[RPH� �),6+� �HW �SURYHQDQW �GH �GL�rUHQWHV
PDWULFHV��6DQJ�('7$��FXOWXUH�GH�OLTXLGH�DPQLRWLTXH��O\PSKRF\WHV��[rV���3RXU�UHVSHFWHU�OHV�FRQWUDLQWHV�G�XQH�URXWLQH�RSWLPLVrH��QRXV�DYRQV�UrDOLVr
GHV�VrTXHQpDJHV�GH�JrQRPHV�FRPSOHWV�m�IDLEOH�SURIRQGHXU�

1RV�H[SrULHQFHV�RQW�PRQWUr�TXH�OD�SUrSDUDWLRQ�GHV�OLEUDLULHV�HW�OH�VrTXHQpDJH�VXU�O�DXWRPDWH�*ULG,21�VRQW�UHODWLYHPHQW�DLVrV��,O�HVW�SDU�FRQWUH
UDSLGHPHQW�DSSDUX�LPSRUWDQW�G�RSWLPLVHU�OHV�SURWRFROHV�G�H[WUDFWLRQ�HW�GH�SXUL�FDWLRQ�GHV�$'1V�D�Q�G�REWHQLU�XQ�rTXLOLEUH�HQWUH�UHQGHPHQW�HW�WDLOOH
GHV �OHFWXUHV� �1RXV �DYRQV �SX �HQ �H�HW �REVHUYHU �TXH �L� �OD �VHQVLELOLWr �GHV �SRUHV �DX[ �FRQWDPLQDQWV �FKLPLTXHV �UHQG �FHUWDLQHV �PrWKRGHV �G�H[WUDFWLRQ
LQFRPSDWLEOHV��LL��LO�HVW�QrFHVVDLUH�GH�FKDUJHU�GHV�OLEUDLULHV�GRQW�OHV�IUDJPHQWV�RQW�XQH�WDLOOH�KRPRJqQH��LLL��OHV�ORQJ�IUDJPHQWV�SHXYHQW�EORTXHU�OHV
SRUHV�HW�GRQF�UrGXLUH�OH�UHQGHPHQW�

/H�WUDLWHPHQW�ELRLQIRUPDWLTXH�GHV�GRQQrHV�HVW�DFWXHOOHPHQW�XQ�FKDOOHQJH�FDU�QRXV�Q�DYRQV�SDV�OH�PsPH�UHFXO�TXH�SRXU�OHV�WHFKQRORJLHV�VKRUW�
UHDGV��'H�SOXV��EHDXFRXS�GH�FRQQDLVVDQFHV��TXH�FH�VRLW�OHV�EDVHV�GH�GRQQrHV�RX�OHV�JrQRPHV�GH�UrIrUHQFH��RQW�rWr�FRQVWUXLWHV�VXU�OD�EDVH�GHV
WHFKQRORJLHV�VKRUW�UHDGV�HW�GHPHXUHQW�DX�PLHX[�LQFRPSOqWHV��'DQV�FHWWH�SUHPLqUH�DSSURFKH��QRXV�QRXV�VRPPHV�GRQF�OLPLWrV�m�GrWHUPLQHU
ELRLQIRUPDWLTXHPHQW�OHV�SDUDPqWUHV�RSWLPXPV�SHUPHWWDQW�GH�UHSURGXLUH�QRV�GLDJQRVWLFV��1RXV�SUrVHQWHURQV�rJDOHPHQW�XQH�DQDO\VH�GrWDLOOrH�GHV
OLPLWHV�GH�O�XWLOLVDWLRQ�GH�FHWWH�WHFKQRORJLH�GDQV�OH�FRQWH[WH�G�XQ�ODERUDWRLUH�GH�URXWLQH��RSWLPLVDWLRQ�GH�OD�FLEOH�GLDJQRVWLTXH��GHV�GrODLV�HW�GHV
FR~WV��



6(66,216�6,08/7$1((6������1RXYHOOHV
WHFKQRORJLHV�HW�ELRLQIRUPDWLTXH

-LDQ�0LQ�&KHQ

&6�����/HV�YDULDQWV�GX�VLWH��
�G
jSLVVDJH�*&!*7�VH�FRPSRUWHQW�GLtjUHPPHQW�GHV�YDULDQWV�*7!*&�HQ�WHUPHV�GH�OHXUV�HtHWV
IRQFWLRQQHOV�VXU�O
jSLVVDJH

$XWHXUV��

-LQ�+XDQ�/LQ���������(PPDQXHOOH�0DVVRQ���������0DWWKHZ�+D\GHQ������'DYLG�&RRSHU������=KXDQ�/LDR������&ODXGH�)rUHF������-LDQ�0LQ�&KHQ����

���()6��8QLY�%UHVW��,QVHUP��805�������**%��)��������%UHVW��)UDQFH
���'HSDUWPHQW�RI�*DVWURHQWHURORJ\��&KDQJKDL�+RVSLWDO��6KDQJKDL��&KLQH
���()6��8QLY�%UHVW��,QVHUP��805�������**%��)���������%UHVW��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+58�%UHVW��%UHVW��)UDQFH
���,QVWLWXWH�RI�0HGLFDO�*HQHWLFV��6FKRRO�RI�0HGLFLQH��&DUGL��8QLYHUVLW\��&DUGL���5R\DXPH�8QL
���,QVWLWXWH�RI�0HGLFDO�*HQHWLFV��6FKRRO�RI�0HGLFLQH��&DUGL��8QLYHUVLW\��&DUGL���8QLWHG�.LQJGRP����&DUGL���5R\DXPH�8QL
���,16(50�8������()6���%UHWDJQH��8%2��%UHVW��)UDQFH����%UHVW��)UDQFH

0RWV�FOHIV���rSLVVDJH��VLWH�G
rSLVVDJH��YDULDQWV�G
rSLVVDJH��DQDO\VH�IRQFWLRQQHOOH

5jVXPj��

,Q�WKH�KXPDQ�JHQRPH��WKH�YDVW�PDMRULW\���!������RI�LQWURQV�DUH�RI�WKH�8��W\SH��7KH�YDVW�PDMRULW\��a�����RI�WKHVH�HPSOR\�WKH�FDQRQLFDO��
�VSOLFH
VLWH���
66��*7�GLQXFOHRWLGH�ZKLOVW�D�PLQRULW\��a����XVH�WKH�QRQ�FDQRQLFDO��
66�*&���
66�*7�!�*&�RU���7�!�&�YDULDQWV�KDYH�EHHQ�IUHTXHQWO\
GHVFULEHG�WR�FDXVH�KXPDQ�JHQHWLF�GLVHDVH�DQG�DUH�URXWLQHO\�VFRUHG�DV�VSOLFLQJ�PXWDWLRQV��+RZHYHU��ZH�KDYH�UHFHQWO\�SURYLGHG�HYLGHQFH�WKDW�VXFK
YDULDQWV�LQ�KXPDQ�GLVHDVH�JHQHV�PD\�QRW�LQYDULDEO\�EH�SDWKRJHQLF��6SHFL�FDOO\��FRPELQLQJ�GDWD�GHULYHG�IURP�D�PHWD�DQDO\VLV�RI����KXPDQ�GLVHDVH�
FDXVLQJ�*7�!�*&�YDULDQWV�DQG�D�FHOO�FXOWXUH�EDVHG�IXOO�OHQJWK�JHQH�VSOLFLQJ�DVVD\�RI�����*7�!�*&�VXEVWLWXWLRQV��ZH�HVWLPDWHG�WKDW�a�������RI�*7�!
*&�YDULDQWV�JHQHUDWH�EHWZHHQ���DQG�����QRUPDO�WUDQVFULSWV��%\�FRQWUDVW��ZH�NQRZ�YHU\�OLWWOH�DERXW�WKH�IXQFWLRQDO�H�HFW�DQG�SDWKRJHQLF�UHOHYDQFH
RI��
�VSOLFH�VLWH�*&�!�*7�RU���&�!�7�YDULDQWV��+HUHLQ��ZH�DLPHG�DW�EULGJLQJ�WKLV�JDS�E\�SHUIRUPLQJ�D�PHWD�DQDO\VLV�RI�FOLQLFDOO\�LGHQWL�HG�*&�!�*7
YDULDQWV�DQG�D�IXQFWLRQDO�DQDO\VLV�RI�HQJLQHHUHG�*&�!�*7�VXEVWLWXWLRQV��2XU�PHWD�DQDO\VLV�UHYHDOHG�WKDW�QRQH�RI�WKH�FOLQLFDOO\�LGHQWL�HG�*&�!�*7
YDULDQWV�FRXOG�EH�FRQ�GHQWO\�LQWHUSUHWHG�WR�EH�SDWKRJHQLF��:H�WKHQ�DQDO\]HG�WKH�IXQFWLRQDO�H�HFWV�RI�HQJLQHHUHG�*&�!�*7�VXEVWLWXWLRQV�LQ�WKH�VDPH
PDQQHU �DV �ZH �KDYH �GRQH �IRU �*7 �! �*& �VXEVWLWXWLRQV� �7KXV� �ZH ��UVWO\ �VHOHFWHG ��� �JHQHV �ZKRVH �JHQRPLF �VL]HV �GLG �QRW �H[FHHG �� �NE ��IURP �WKH
WUDQVODWLRQ�LQLWLDWLRQ�FRGRQ�WR�WKH�WUDQVODWLRQ�WHUPLQDWLRQ�FRGRQ��DQG�ZKLFK�FRQWDLQHG�DW�OHDVW�RQH��
66�*&�VLWH��IRU�WKH�FRQVWUXFWLRQ�RI�IXOO�OHQJWK
JHQH�H[SUHVVLRQ�YHFWRUV��ZH�WKHQ�VFUHHQHG�WKRVH�JHQHV��ZKLFK�KDG�\LHOGHG�WKH�H[SHFWHG�WUDQVFULSW�VL]H�E\�PHDQV�RI�57�3&5�DQDO\VLV�RI�WUDQVIHFWHG
+(.���7�FHOOV��IRU�VXEVHTXHQW�PXWDJHQHVLV�RI�DYDLODEOH��
66�*&V�WR�*7V�LQ�WKH�FRQVWUXFW��,Q�WKH�HQG��ZH�VXFFHHGHG�LQ�IXQFWLRQDOO\�DQDO\]LQJ����*&
!�*7�VXEVWLWXWLRQV�IURP����GL�HUHQW�JHQHV��,Q�VKDUS�FRQWUDVW�ZLWK��
66�*7�!�*&�YDULDQWV��DOO�WKH�����
66�*&�!�*7�VXEVWLWXWLRQV�JHQHUDWHG�ZLOG�W\SH
WUDQVFULSWV��DQG�PRVW�RI�WKHP�JHQHUDWHG�DQ�HTXDO�RU�HYHQ�KLJKHU�OHYHO�RI�QRUPDO�WUDQVFULSWV�DV�FRPSDUHG�WR�WKHLU�FRUUHVSRQGLQJ�*&�ZLOG�W\SH
DOOHOHV� �7KHVH ��QGLQJV �DUH �ODUJHO\ �FRQVLVWHQW �ZLWK �WKH �IDFW �WKDW �*& �! �*7 �ZLOO �UHQGHU �WKH ���ES �FRQVHQVXV �VHTXHQFH �IRU �WKH �8��W\SH ��
66 �PRUH
FRPSOHPHQWDU\�WR�WKH��
�*8&&$88&$��
�VHTXHQFH�DW�WKH��
�HQG�RI�8��VQ51$��1RQHWKHOHVV��VRPH��
66�*&�!�*7�VXEVWLWXWLRQV�JHQHUDWHG�D�PXFK
ORZHU�OHYHO�RI�QRUPDO�WUDQVFULSWV�DV�FRPSDUHG�WR�WKH�*&�ZLOG�W\SH�DOOHOHV��KLJKOLJKWLQJ�WKH�LQYROYHPHQW�RI�VHTXHQFH�GHWHUPLQDQWV�IRU�VSOLFLQJ
EH\RQG�WKH�VKRUW���ES�FRQVHQVXV�VHTXHQFH�PRWLI��2XU��QGLQJV�ZLOO�QRW�RQO\�KDYH�LPPHGLDWH�LPSOLFDWLRQV�IRU�LQWHUSUHWLQJ�WKH�FOLQLFDO�UHOHYDQFH�RI
�
66�*&�!�*7�YDULDQWV�EXW�VKRXOG�DOVR�KHOS�XV�WR�XQGHUVWDQG�WKH�VZLWFKLQJ�EHWZHHQ��
66�*7�DQG��
66�*&�VLWHV�LQ�WKH�KXPDQ�JHQRPH�

3LiFH�MRLQWH���&KHQB�����)UHQFK�*HQHWLFV�0HHWLQJ�QHZ�GRF[
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0(/$1,(�(<5,(6

&6�����/HV�JiQHV�%03���HW�.'5���QRXYHDX[�YHQXV�GDQV�OqDUFKLWHFWXUH�JjQjWLTXH�GH�OqK\SHUWHQVLRQ�DUWjULHOOH�SXOPRQDLUH
KjUjGLWDLUH�

$XWHXUV��

0rODQLH�(<5,(6������'DYLG�0217$1,������%DUEDUD�*,5(5'������6RSKLH�1$'$8'������0DULH�&KULVWLQH�:$,//������)ORUHQFH�&28/(7������0DUF�+80%(57
�����)ORUHQW�628%5,(5����

���*rQrWLTXH��+zSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
���&HQWUH�GH�UrIrUHQFH�GH�O
K\SHUWHQVLRQ�DUWrULHOOH�VrYqUH��+zSLWDO�GH�%LFsWUH��/H�.UHPOLQ�%LFsWUH��)UDQFH
�����+zSLWDO�GH�%LFsWUH��/H�.UHPOLQ�%LFsWUH��)UDQFH
���805�6������,16(50B8QLYHUVLWr�3LHUUH�HW�0DULH�&XULH��3DULV��)UDQFH

0RWV�FOHIV���+7$3��%03����.'5��1*6�FLEOr��%035���7%;���%03�

5jVXPj��

&RQWH[WH� �/
K\SHUWHQVLRQ �DUWrULHOOH �SXOPRQDLUH ��+7$3� �HVW �XQH �PDODGLH �UDUH �HW �JUDYH� �GH �WUDQVPLVVLRQ �DXWRVRPLTXH �GRPLQDQWH� �Gr�QLH �SDU
O
DXJPHQWDWLRQ�GHV�UrVLVWDQFHV�DUWrULHOOHV�SXOPRQDLUHV��UrVXOWDQW�GH�O�REOLWrUDWLRQ�SURJUHVVLYH�GHV�DUWqUHV�SXOPRQDLUHV�GH�SHWLW�FDOLEUH�SDU�XQH
SUROLIrUDWLRQ�GHV�FHOOXOHV �YDVFXODLUHV�HW �rYROXDQW �YHUV �O
LQVX�VDQFH�FDUGLDTXH�GURLWH� �'HSXLV �OD �GrFRXYHUWH�GH�PXWDWLRQV�GDQV�OH �JqQH�%035� �HQ
������GHV�PXWDWLRQV�VXU�SOXVLHXUV�DXWUHV�JqQHV��OLrV�RX�QRQ�m�OD�VLJQDOLVDWLRQ�%035���RQW�rWr�GrFRXYHUWHV��IDLVDQW�GH�O�+7$3�XQH�PDODGLH�JrQrWLTXH
KrWrURJqQH��/D�PDODGLH�YHLQR�RFFOXVLYH�SXOPRQDLUH��092��HVW�XQH�IRUPH�UDUH�G�K\SHUWHQVLRQ�SXOPRQDLUH�FOLQLTXHPHQW�SURFKH�GH�O�+7$3��GH
WUDQVPLVVLRQ�DXWRVRPLTXH�UrFHVVLYH��SRXU�ODTXHOOH�(,)�$.��D�rWr�LGHQWL�r�FRPPH�JqQH�FDXVDO�SULQFLSDO�

2EMHFWLIV��(WXGLHU�O�DUFKLWHFWXUH�JrQrWLTXH�GH�O�K\SHUWHQVLRQ�SXOPRQDLUH�GDQV�XQH�FRKRUWH�GH�SDWLHQWV�IUDQpDLV�JUnFH�m�XQH�DSSURFKH�GH�1*6�FLEOr
HQ�XWLOLVDQW�XQ�SDQHO�LQFOXDQW�OHV�JqQHV�YDOLGrV�SRXU�OH�GLDJQRVWLF�PROrFXODLUH�DLQVL�TXH�GHV�JqQHV�GH�UHFKHUFKH�

0jWKRGHV��$QDO\VH�SURVSHFWLYH�GH�����FDV�LQGH[�DWWHLQWV�G�+7$3�RX�GH�092��6FUHHQLQJ�PROrFXODLUH�SDU�XQ�SDQHO�GH�FDSWXUH�FLEOr�FRPSUHQDQW�OHV
JqQHV��%035���7%;���(,)�$.���&$9���.&1.���60$'���$&95/���(1*��%03����/H�JqQH�%03���XQ�SDUDORJXH�GH�%03��HW�OH�JqQH�.'5�FRGDQW�SRXU�OH
UrFHSWHXU�GH�W\SH���GX�9(*)�VRQW�rJDOHPHQW�LQFOXV�GDQV�OH�GHVLJQ�FRPPH�JqQH�GH�UHFKHUFKH��3DUPL�FHV�SDWLHQWV�����RQW�rWr�WHVWrV�DYHF�XQH
rYROXWLRQ�GX�SDQHO�LQFOXDQW�WURLV�QRXYHDX[�JqQHV�YDOLGrV�SRXU�OH�GLDJQRVWLF�PROrFXODLUH��62;����$73��$��HW�$43��

5jVXOWDWV� �8Q�YDULDQW��SDWKRJqQH�D�rWr�LGHQWL�r�FKH]����GHV�����SDWLHQWV�DQDO\VrV���������FKH]�GHV�+7$3�VSRUDGLTXHV���������FKH]�GHV�+7$3
IDPLOLDOHV�HW�������FKH]�GHV�092��%035��UHVWH�OH�JqQH�OH�SOXV�IUrTXHPPHQW�PXWr��VXLYL�GH�7%;��HW�%03���UHVSHFWLYHPHQW�������������HW�����
GHV �PXWDWLRQV �LGHQWL�rHV�� �/HV �PXWDWLRQV �GDQV �OH �JqQH �62;�� �RQW �rWr �WURXYrHV �FKH] �� �SDWLHQWV �SDUPL �OHV ���� �WHVWrV� �/HV �PXWDWLRQV �EL�DOOqOHV
(,)�$.��VLJQHQW�OD�092�SDUIRLV�FRQIRQGXH�FOLQLTXHPHQW�DYHF�XQH�+7$3��8QH�PXWDWLRQ�WURQTXDQWH�HW�XQ�YDULDQW�WUqV�SUREDEOHPHQW�SDWKRJqQH�RQW
rWr�LGHQWL�rV�GDQV�OH�JqQH�%03���FKH]�GHX[�SDWLHQWV�DWWHLQWV�GH�IRUPHV�VrYqUHV�G�+7$3��(Q�Q�GHX[�PXWDWLRQV�WURQTXDQWHV�RQW�rWr�LGHQWL�rHV�GDQV
OH�JqQH�.'5��/�XQH�GDQV�XQH�IRUPH�IDPLOLDOH��HW�O�DXWUH�GDQV�XQH�IRUPH�VSRUDGLTXH�G�+7$3�

&RQFOXVLRQV �� �/�DSSURFKH �GH �1*6 �FLEOr �HVW �XQ �RXWLO �H�FDFH �SRXU �DPrOLRUHU �OD �FRQQDLVVDQFH �GH �O�DUFKLWHFWXUH �JrQrWLTXH �GH �O�K\SHUWHQVLRQ
SXOPRQDLUH�HW�FRQ�UPHU�OD�UHVSRQVDELOLWr�GH�QRXYHDX[�JqQHV��'DQV�QRWUH�FRKRUWH��OH�JqQH�PDMHXU�UHVWH�%035���PDLV�G�DXWUHV�JqQHV�rPHUJHQW�WHOV
TXH�%03��HW�7%;���(Q�SDUWLFXOLHU�SRXU�FH�GHUQLHU�GHV�PXWDWLRQV�VRQW�LGHQWL�rHV�GDQV�OHV�+7$3�DGXOWHV��DORUV�TXH�FH�JqQH�D�rWr�LQLWLDOHPHQW�GrFULW
FRPPH�XQ�JqQH�PDMHXU�GDQV�OHV�+7$3�SrGLDWULTXHV�1RV�UrVXOWDWV�UrYqOHQW�rJDOHPHQW��%03���HW�.'5��FRPPH�QRXYHDX[�JqQHV�GH�O�+7$3�
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-HDQ�-DFTXHV�6FKRWW

&6�����'jOjWLRQV�LQWHUJjQLTXHV�HQ��T���HW�SHUWXUEDWLRQ�GH�OD�VWUXFWXUH�GH�OD�FKURPDWLQH�f�O
RULJLQH�G
XQH�IRUPH�IDPLOLDOH�GH
G\VIRQFWLRQ�VLQXVDOH

$XWHXUV��

-HDQ�-DFTXHV�6FKRWW������-XOLHQ�%DUF������+LURVKLJH�0XUDWD������(VWHOOH�%DURQ������3LHUUH�/LQGHQEDXP������0DQRQ�%DXGLF������$GULHQ�)RXFDO������.DULP
6L�7D\HE������/H�0DUHF�+HUYr������9LQFHQW�3UREVW������-HDQ�)UDQpRLV�'HOHX]H������&ODXGH�9LH\UHV������5LFKDUG�5HGRQ������6ROHQD�/H�6FRXDUQHF����

���O
LQVWLWXW�GX�WKRUD[��,QVHUP�805��������&156�805�������1DQWHV��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��3DULV��)UDQFH
�����,QVHUP�805��������&156�805�������$QJRXOsPH��)UDQFH

0RWV�FOHIV���6rTXHQpDJH�GH�JrQRPH��FKURPDWLQH��PDODGLH�PHQGHOLHQQH��FDUGLRORJLH

5jVXPj��

6LQXV�QRGH�G\VIXQFWLRQ��61'��UHIHUV�WR�VHYHUDO�FRQGLWLRQV�FDXVLQJ�SK\VLRORJLFDOO\�LQDSSURSULDWH�DWULDO�UDWHV��*HQHWLFV�RI�KXPDQ�61'�UHPDLQV�SRRUO\
XQGHUVWRRG�ZLWK�IHZ�JHQHV�LGHQWL�HG��+&1���6&1�$��*-$���.&14���0<+��DQG�$1.���DQG�IXUWKHU�JHQHWLF�KHWHURJHQHLW\��+HUH�ZH�UHSRUW�WZR�IDPLOLHV
ZLWK �61' �VHJUHJDWLQJ �ZLWK �DQ �LQWHUJHQLF �GHOHWLRQ �DVVRFLDWHG �ZLWK �ORQJ�UDQJH �FLV�UHJXODWRU\ �HOHPHQWV ��&5(V� �RI �3,7;�� �:H ��UVW �DSSOLHG �H[RPH
VHTXHQFLQJ �WR �D ���JHQHUDWLRQ �IDPLO\ �SUHVHQWLQJ ��� �SDWLHQWV �ZLWK �61'� �DWULDO ��EULOODWLRQ �DQG�RU �UHSRODUL]DWLRQ �DEQRUPDOLWLHV �WKDW �GLG �QRW �DOORZ �WR
LGHQWLI\�WKH�GLVHDVH�FDXVLQJ�JHQH�ZLWKLQ�D������F0�OLQNDJH�LQWHUYDO��=PD[ �����T ���RQ�FKU��T���DOWKRXJK�LPPXQREORW�RI�D�PXVFOH�ELRSV\�UHYHDOHG
D�VWULNLQJ�GHFUHDVH�LQ�$1.�%�H[SUHVVLRQ��:H�WKHQ�DSSOLHG���[�ZKROH�JHQRPH�VHTXHQFLQJ��:*6��LQ���SDWLHQWV�DQG�LGHQWL�HG����UDUH�����������619V
DQG�D����.E�GHOHWLRQ�XVLQJ�/803<�LQ�WKH�FDQGLGDWH�LQWHUYDO��7KLV�LQWHUJHQLF�GHOHWLRQ��ZKLFK�ZDV�ORFDWHG�EHWZHHQ�3,7;��DQG�$1.��DQG�FRQWDLQHG�D
&7&)�PRWLI��ZDV�VHJUHJDWLQJ�LQ�DOO�SDWLHQWV�DQG�ZDV�QRW�IRXQG�LQ�����)UHQFK�FRQWURO�JHQRPHV��:H�DOVR�DSSOLHG�:*6�RQ�D�VHFRQG�IDPLO\�SUHVHQWLQJ��
SDWLHQWV �ZLWK �61' �DQG �QHJDWLYH �IRU �DOO �61' �JHQHV �DQG �LGHQWL�HG �D ����.E �GHOHWLRQ �RYHUODSSLQJ �WKH �LQLWLDO �GHOHWLRQ� �&7&) �IXQFWLRQV �DV �D �JHQRPH
RUJDQL]HU�PHGLDWLQJ�JHQRPLF�LQWHUDFWLRQV�EHWZHHQ�JHQHV�DQG�&5(V��7R�FODULI\�D�SRVVLEOH�UHJXODWRU\�IXQFWLRQ�RI�WKH�����0E�LQWHUJHQLF�UHJLRQ
FRQWDLQLQJ�WKH�GHOHWLRQ��ZH�LQWHUURJDWHG���HSLJHQHWLF�GDWDEDVHV��+LJK�WKURXJKSXW�FKURPRVRPH�FRQIRUPDWLRQ�FDSWXUH��+L�&��GDWD�����UHYHDOHG�WKDW
WKLV�LQWHUJHQLF�UHJLRQ�ZDV�SODFHG�LQ�D�WRSRORJLFDOO\�DVVRFLDWLQJ�GRPDLQ��7$'��FRQWDLQLQJ�3,7;���&KURPDWLQ�LQWHUDFWLRQ�DQDO\VLV�E\�SDLUHG�HQG�WDJ
�&K,$�3(7��GDWD�RI�&7&)�LQ�0&)�������VXJJHVWHG�VHYHUDO�SRVVLEOH�IXQFWLRQDO�FKURPDWLQ�ORRSV�LQ�WKH�7$'��2I�WKHP��D�&7&)�PHGLDWHG�FKURPDWLQ�ORRS
FRUUHVSRQGLQJ �WR �D �����.E �JHQRPLF �UHJLRQ �ZDV �FODUL�HG �DV �D �SRVVLEOH �&5( �XVLQJ �KLVWRQH �PRGL�FDWLRQ �GDWD �IURP �5RDGPDS� �7KH �UHJLRQ �UDQJLQJ
EHWZHHQ�WKH�LQWUD�GHOHWLRQ�&7&)�PRWLI�DQG�DQRWKHU�GLVWDO�PRWLI�ZDV�UHSUHVVHG�LQ�+�.��PH��SUR�OHV�RI�IHWDO�KHDUW�DQG�+��(6&�GHULYHG�PHVHQFK\PDO
VWHP�FHOOV� �ZKLOH�WKH�UHJLRQ�ZDV�DFWLYDWHG�LQ�+�.��DF�SUR�OHV�RI�+��(6&�GHULYHG�PHVHQGRGHUP�FHOOV� �7KXV��WKLV�&5(�PD\�UHJXODWH�H[SUHVVLRQ�RI
3,7;� �DQG�RU �$1.� �LQ �SDFHPDNHU�FHOO �GL�HUHQWLDWLRQ� �2QJRLQJ�H[SHULPHQWV�RQ�SDWLHQW�V �L36&�GHULYHG�FDUGLRP\RF\WHV�ZLOO �IXUWKHU�FKDUDFWHUL]H�WKH
GLVHDVH�PHFKDQLVP�

����/HXQJ�HW�DO��1DWXUH������������/L�HW�DO��&HOO������

3LiFH�MRLQWH���$VVLVH������DEVWUDFWB6&+277�GRF[
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3DVFDOH�5LFKDUG

&6�����7KH�VSHFWUXP�RI�)HWDO�&DUGLRP\RSDWKLHV��SDWKRORJLFDO�DQG�JHQHWLF�DQDO\VLV�DOORZHG�LGHQWLI\LQJ�WKH�HWLRORJ\�DQG�SURSRVH
DQ�DFFXUDWH�JHQHWLF�FRXQVHOLQJ

$XWHXUV��

(YD�.2+$87������)ODYLH�$'(5������&DUROLQH�5225<&.�7+$0%2������)DQQ\�3(//8$5'������0DU\VH�%211,(5(������*ZHQDHOOH�$1'5(������)DQQ\
6$89(675(������/LRQHO�9$1�0$/'(5*(0������3KLOLSSH�527+������'LDOD�.5+$,&+(������%HWWLQD�%(66,(5(6������7DQLD�$77,(�%,7$&+������3DVFDOH
5,&+$5'����

���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH����+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���8)�&DUGLRJrQrWLTXH�HW�0\RJrQrWLTXH��6HUYLFH�GH�%LRFKLPLH�0rWDEROLTXH��3DULV���)���������)UDQFH��+zSLWDX[�8QLYHUVLWDLUHV�GH�OD�3LWLr��6DOSsWULqUH�
&KDUOHV�)RL[����3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�%25'($8;��%25'($8;��)UDQFH
���6HUYLFH�GH�3DWKRORJLH��*URXSH�+RVSLWDOLHU�3HOOHJULQ����%RUGHDX[��)UDQFH
���6HUYLFH�+LVWRORJLH�HPEU\RORJLH�F\WRJrQrWLTXH���+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���&HQWUH�GH�*rQrWLTXH�+XPDLQH���&+58�GH�%HVDQpRQ���+zSLWDO�6DLQW�-DFTXHV��%(6$1&21��)UDQFH
���6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�FDUGLRSrGLDWULH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH����+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���&DUGLRP\RSDWK\��DQWHQDWDO��JHQHWLFV

5jVXPj��

&DUGLRP\RSDWKLHV�DUH�GLVHDVHV�RI�WKH�KHDUW�PXVFOH�ZLWK�YDULDEOH�FOLQLFDO�DSSHDUDQFH��RQVHW�RI�V\PSWRPV�DQG�VHYHULW\��0RVW�RI�IRUPV�DUH�LQKHULWHG
DV�GRPLQDQW�WUDLW�DQG�PD\�VWD\�DV\PSWRPDWLF�DQG�XQGLDJQRVHG�XQWLO�DGXOWKRRG��6HYHUH�IRUPV�RI�FDUGLRP\RSDWKLHV�PD\�EH�REVHUYHG�GXULQJ�WKH
DQWHQDWDO�SHULRG�ZLWK�D�SHMRUDWLYH�LVVXH�OHDGLQJ�WR�IHWDO�GHDWK�RU�WKHUDSHXWLF�SUHPDWXUH�LQWHUUXSWLRQ�RI�SUHJQDQF\��9DULDEOH�SKHQRW\SHV�DV�ZHOO�DV
JHQHWLF�KHWHURJHQHLW\�PDNH�HWLRORJLF�LGHQWL�FDWLRQ�GL�FXOW�

:H�UHSRUW�WKH�KLVWRORJLFDO�DQG�JHQHWLF�DQDO\VLV�RI����DQWHQDWDO�IRUPV�RI�FDUGLRP\RSDWKLHV�IURP����IDPLOLHV������IHWXVHV�XQGHUZHQW�DQ�DXWRSV\�DQG
���D�JHQHWLF�DQDO\VLV��$OO�RI�WKHP�VKRZHG�D�GLODWHG�RU�K\SHUWURSKLF�FDUGLRP\RSDWK\��FRPSOLFDWHG�E\�K\GURSV�IHWDOLV�LQ���RI�WKHP��6L[�RI�WKH�IHWXVHV
GLHG�LQ�XWHUR��,Q�WKH���RWKHUV��D�WHUPLQDWLRQ�RI�WKH�SUHJQDQF\�ZDV�SHUIRUPHG�RQ�SDUHQWDO�UHTXHVW��EHWZHHQ����DQG����JHVWDWLRQDO�ZHHNV�LQ����DW���
JZ�LQ�WZR�DQG������JZ�LQ�RQH��7KUHH�FKLOGUHQ�ZHUH�ERUQ�DQG�GLHG�DW��UVW�KRXU�����GD\V�DQG����PRQWKV�RI�OLIH�UHVSHFWLYHO\�

0HWKRGV�

'XULQJ�DXWRSV\��GHWDLOHG�PRUSKRORJLFDO�DQG�KLVWRORJLFDO�H[DPLQDWLRQV�RI�KHDUWV�ZHUH�LPSOHPHQWHG�WKHQ�'1$V�ZHUH�VHTXHQFHG�E\�D�WDUJHWHG�1*6
SDQHO�RI����FDUGLRP\RSDWK\�JHQHV��7KLV�VWUDWHJ\�DOORZHG�WKH�LGHQWL�FDWLRQ�RI�WKH�JHQHWLF�FDXVH�LQ������IDPLOLHV�

5HVXOWV�

,Q�WKLV�VWXG\��GHVSLWH�D�YDULDELOLW\�RI�KLVWRORJLFDO�DQG�SDWKRORJLFDO��QGLQJV��D�FRPPRQ�PRUSKRW\SH�FRXOG�HPHUJHG���7KHUH�ZDV�D�XQL��RU�ELYHQWULFXODU
FDUGLDF �GLODWDWLRQ ��Q ���� �D �YHQWULFXODU �K\SHUWURSK\ ��Q ��� �WKUHH �FDVHV �RI �OHIW �YHQWULFOH �QRQ�FRPSDFWLRQ� �D �VXE�HQGRFDUGLDO ��EURHODVWRVLV ��Q ��� �
2WKHU�FDUGLDF�PDOIRUPDWLRQV����YDOYHV�DQRPDOLHV����IRUDPHQ�RYDOH����DEQRUPDO�FRURQDU\�LPSODQWDWLRQ����FDVH�RI�(EVWHLQ�V�GLVHDVH�DQG�D�IDOVH
WHQGRQ�EHWZHHQ�WKH�OHIW�YHQWULFOH�DQG�WKH�VHSWXP��FRXOG�DOVR�EH�REVHUYHG��&RPSOH[�IRUPV�RI�FDUGLRP\RSDWK\�ZLWK�FRH[LVWHQFH�RI�GL�HUHQW�PDMRU
VXE�IRUPV�ZHUH�SRVVLEOH�ZLWK�D�UDSLG�HYROXWLRQ�WRZDUGV�D�GLODWHG�FDUGLRP\RSDWK\�

$V�ZHOO��D�KXJH�YDULDELOLW\�RI�JHQHWLF�VLWXDWLRQV�ZDV�REVHUYHG�ZLWK�WZR�IHWXVHV�FDUU\LQJ�KHWHUR]\JRXV�FRPSRXQG�PXWDWLRQV�LQ�GRPLQDQW�DGXOWKRRG
FDUGLRP\RSDWK\�JHQHV��XQLTXH�GH�QRYR�PXWDWLRQV�LQ�IRXU��D�JHUPOLQH�PRVDLFLVP�LQ�RQH�IDPLO\�DQG�FRGRPLQDQFH�GLJHQLVP�LQ���IDPLOLHV��7KH�SDUHQWV
ZHUH�VXEVHTXHQWO\�JHQHWLFDOO\�WHVWHG�WR�GLDJQRVH�PXWDWLRQ�FDUULHUV�DQG�WR�GULYH�WKHP�WR�FDUGLRORJLFDO�VXUYHLOODQFH�DQG�WR�SURSRVH�D�JHQHWLF
FRXQVHOLQJ�

&RQFOXVLRQ�

7KLV�VWXG\�KLJKOLJKWV�WKH�JUHDW�GLDJQRVWLF�YDOXH�RI�WKH�JHQHWLF�WHVWLQJ�RI�VHYHUH�FDUGLRP\RSDWKLHV�IRU�DFFXUDWH�JHQHWLF�FRXQVHOLQJ��DQG�IROORZ��XS�RI
IDPLO\�PHPEHUV�FDUU\LQJ�PXWDWLRQV��$�PROHFXODU�SUHQDWDO�GLDJQRVLV�FDQ�EH�R�HUHG�LQ�WKH�UHFHVVLYH�IRUPV�
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;HQLD�/DW\SRYD

&6�����/HV�YDULDQWV�GX�PRWHXU�NLQjVLQH���.,)�%�VRQW�UHVSRQVDEOHV�G
�XQH�FLOLRSDWKLH�DXWRVRPLTXH�GRPLQDQWH

$XWHXUV��

%HQMDPLQ�&RJQr������;rQLD�/DW\SRYD���������/RNXOL\DQDJH�'RQD�6DPXGLWD�6HQDUDWQH������/XGRYLF�0DUWLQ������'DQLHO�&��.REROGW������*HRUJLRV�.HOODULV
�����*X\OqQH�/H�0HXU������'RPLQLTXH�&DOGDUL������'RPLQLTXH�'HEUD\������0DWKLOGH�1L]RQ�������(LULN�)UHQJHQ�������6DUD�-��%RZQH����������/LYHV
&RQVRUWLXP�������(OL]DEHWK�/��&DGHQD�������6WHSKHQ�3��'DLJHU�����������.LQJD�%XMDNRZVND�������(ULF�3LHUFH�������0LFKDHO�*RULQ�������1LFKRODV�.DWVDQLV
�����6WrSKDQH�%r]LHDX�������6LPRQ�0��3HWHUVHQ�-RQHV�������/DXUHQFH�2FFHOOL�������/HVOLH�/\RQV�������/DXUHQFH�/HJHDL�0DOOHW�������/RUL�6��6XOOLYDQ������
(ULFD�(��'DYLV������%HUWUDQG�,VLGRU���������

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���,QVHUP�8������,QVWLWXW�,PDJLQH���8QLYHUVLWr�GH�3DULV��3DULV��)UDQFH
���7KH�,QVWLWXWH�IRU�*HQRPLF�0HGLFLQH���1DWLRQZLGH�&KLOGUHQ
V�+RVSLWDO��&ROXPEXV��(WDWV�8QLV
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��)UDQFH
���6HUYLFH�G
2SKWDOPRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�3rGLDWULH��&+8�1DQWHV��1DQWHV��)UDQFH
���8QLWr�G
+rSDWRORJLH�SrGLDWULTXH��&HQWUH�GH�UrIrUHQFH�GH�O
DWUrVLH�GHV�YRLHV�ELOLDLUHV�HW�GHV�FKROHVWDVHV�JrQrWLTXHV���+zSLWDO�1(&.(5��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VOR�8QLYHUVLW\�+RVSLWDO�DQG�8QLYHUVLW\�RI�2VOR��2VOR��1RUYqJH
����+XPDQ�*HQHWLFV�&HQWHU��6FKRRO�RI�3XEOLF�+HDOWK��8QLY��RI�7;�+HDOWK�6FLHQFH�&HQWHU�DW�+RXVWRQ��+RXVWRQ��)UDQFH
����'HSDUWPHQW�RI�9HWHULQDU\�0HGLFLQH�DQG�6XUJHU\��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��8QLYHUVLW\�RI�0LVVRXUL��&ROXPELD��(WDWV�8QLV
����5XL]�'HSW��RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH��8QLY��RI�7;�+HDOWK�6FLHQFH�&HQWHU�DW�+RXVWRQ��+RXVWRQ��(WDWV�8QLV
����5XL]�'HSW��RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH��8QLY��RI�7;�+HDOWK�6FLHQFH�&HQWHU�DW�+RXVWRQ��+RXVWRQ��)UDQFH
����2FXODU�*HQRPLFV�,QVWLWXWH��0DVVDFKXVHWWV�(\H�DQG�(DU�,Q�UPDU\��%RVWRQ��(WDWV�8QLV
����2FXODU�*HQRPLFV�,QVWLWXWH��0DVVDFKXVHWWV�(\H�DQG�(DU�,Q�UPDU\��%RVWRQ��)UDQFH
����-XOHV�6WHLQ�(\H�,QVWLWXWH�DQG�'HSW��RI�2SKWKDOPRORJ\��8QLY��RI�&DOLIRUQLD�/RV�$QJHOHV��/RV�$QJHOHV��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�6PDOO�$QLPDO�&OLQLFDO�6WXGLHV��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��0LFKLJDQ�6WDWH�8QLYHUVLW\��(DVW�/DQVLQJ��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH��+zSLWDO�1(&.(5��3DULV��)UDQFH
����O�LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���.,)�%��FLO�SULPDLUH��UHWLQRSDWKLH���EURVH�KrSDWLTXH��NLQrVLQH��VrTXHQpDJH�G�H[RPH��SRLVVRQ�]qEUH��JrQrWLTXH�GX�FKDW

5jVXPj��

/D�NLQrVLQH����PRWHXU�LQWUD�DJHOODLUH�DQWrURJUDGH��SHUPHW�O
DVVHPEODJH�HW�OH�IRQFWLRQQHPHQW�GX�FLO�SULPDLUH�HQ�WUDQVSRUWDQW�GHV�FDUJRV�SURWrLTXHV
GX�FRUSV�EDVDO�DX�VRPPHW�GX�FLO��/�DFWLYLWr�GH�PRWHXU�PROrFXODLUH�HVW�DVVXUrH�SDU�XQ�FRPSOH[H�KrWrURWULPrULTXH�FRPSRVr�GH�.,)�$��.,)�%�RX
.,)�&��DLQVL�TXH�G�XQH�VRXV�XQLWr�QRQ�PRWULFH��.,)$3���6XLWH�DX�VrTXHQpDJH�GH�O�H[RPH�QRXV�DYRQV�LGHQWL�r�GHX[�YDULDQWV�KrWrUR]\JRWHV�GH�.,)�%
GDQV�GHX[�IDPLOOHV�QRQ�DSSDUHQWrHV��D\DQW�GHV�SKrQRW\SHV�FDUDFWrULVWLTXHV�GH�FLOLRSDWKLH��'DQV�OD�SUHPLqUH�IDPLOOH��OH�FDV�LQGH[�SUrVHQWDLW�XQH
�EURVH�KrSDWLTXH�FRQJrQLWDOH��XQH�UrWLQLWH�SLJPHQWDLUH�HW�XQH�SRO\GDFW\OLH�SRVWD[LDOH��&H�SDWLHQW�HVW�SRUWHXU�G�XQ�YDULDQW����*�!�&��S�*OX���*OQ�
D�HFWDQW�XQ�DFLGH�DPLQr�FRQVHUYr�GDQV�OH�GRPDLQH�PRWHXU�GH�OD�NLQrVLQH�FRGr�SDU�.,)�%��/D�VHFRQGH�IDPLOOH�HVW�XQH�ODUJH�IDPLOOH�DYHF�GHV�VXMHWV
DWWHLQWV �GH �UrWLQLWH �SLJPHQWDLUH� �XQH �SRO\GDFW\OLH �SRVWD[LDOH � �DLQVL �TX�XQH �LQVX�VDQFH �UrQDOH �VrJUrJHDQW �VHORQ �XQ �PRGH �GH �WUDQVPLVVLRQ
DXWRVRPLTXH�GRPLQDQW��/HV�LQGLYLGXV�DWWHLQWV�VRQW�SRUWHXUV�GX�YDULDQW�F�����7�!�&��S�/HX���3UR�KrWrUR]\JRWH�GH�.,)�%��1RXV�DYRQV�PLV�HQ
rYLGHQFH�XQH�DXJPHQWDWLRQ�VLJQL�FDWLYH�GH�OD �ORQJXHXU �GHV�FLOV �SULPDLUHV �GDQV�OHV ��EUREODVWHV �SULPDLUHV �FKH]�XQ�SDWLHQW �DWWHLQW� �VXJJrUDQW �XQH
DWWHLQWH�GH�O�DFWLYLWr�PRWULFH�GH�OD�NLQrVLQH����(Q�Q��QRXV�DYRQV�rYDOXr�OHV�H�HWV�GH�OD�VXUH[SUHVVLRQ�GH�O�$51P�YDULDQW�.,)�%�GDQV�OD�UrWLQH�FKH]�OD
ODUYH�GH�SRLVVRQ�]qEUH��3RXU�OHV�GHX[�YDULDQWV�QRQ�V\QRQ\PHV��XQH�VrTXHVWUDWLRQ�GH�OD�UKRGRSVLQH�SRVVLEOHPHQW�HQ�OLHQ�DYHF�XQ�WUDQVSRUW
GrIHFWXHX[�m�WUDYHUV�OH�FLO�FRQQHFWHXU�D�rWr�PLVH�HQ�rYLGHQFH��,QGrSHQGDPPHQW��ORUV�GH�O�rWXGH�GHV�EDVHV�PROrFXODLUHV�G
XQH�GrJrQrUHVFHQFH
UrWLQLHQQH�SURJUHVVLYH �DXWRVRPLTXH�UrFHVVLYH �FKH] �OH �FKDW �%HQJDOH� �QRXV �DYRQV�LGHQWL�r �XQ�YDULDQW �GH�.LI�E �VrJUrJHDQW �DYHF�OD �SDWKRORJLH� �SDU
rWXGH�G
DVVRFLDWLRQ�SDQJrQRPLTXH�HW�VrTXHQpDJH�GX�JrQRPH�HQWLHU��/D�ORFDOLVDWLRQ�DQRUPDOH�GH�OD�UKRGRSVLQH�D�rJDOHPHQW��rWr�PLVH�HQ�rYLGHQFH
GDQV�OH�FRQWH[WH�GH�FHWWH�UrWLQRSDWKLH��$X�WRWDO��JUnFH�m�FHV�GRQQrHV�JrQrWLTXHV�DLQVL�TX�DX[�H[SrULHQFHV�GH�PRGrOLVDWLRQ�LQ�YLYR�HW�LQ�YLWUR��QRXV
GrFULYRQV�XQH�QRXYHOOH�FLOLRSDWKLH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�HQ�OLHQ�DYHF�XQH�DOWrUDWLRQ�GX�WUDQVSRUW�DQWrURJUDGH�FLOLDLUH�PrGLr�SDU
OD�NLQrVLQH�
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0DULH�9LQFHQW

&6�����/HV�SDWKRORJLHV�OjWDOHV�GX�GjYHORSSHPHQW�SXOPRQDLUH�LPSOLTXDQW�OD�YRLH�7%;�)*)��XQ�PRGiOH�GqKjUjGLWj�FRPSOH[H�

$XWHXUV��

0DULH�9LQFHQW���������-XVW\QD�.DURODN������*DLO�'HXWVFK������7RPDV]�*DPELQ������%HQMDPLQ�&RJQr���������2OLYLHU�3LFKRQ������+HDWKHU�0H�RUG�����
0HJDQ�'LVKRS������7KRPDV�%HVQDUG���������)ORUHQFH�3HWLW������0DULH�'HQLV�0XVTXHU�������0DGHOHLQH�-RXEHUW�������-HOHQD�0DUWLQRYLF�������&ODLUH
%HQHWHDX������$UQDXG�0ROLQ�������'RPLQLTXH�&DUOHV�������*ZHQDHOOH�$QGUr�������(ULF�%LHWK�������1LFRODV�&KDVVDLQJ�������/RXLVH�'HYLVPH�������/DUD
&KDODEUH\VVH�������/DXUHQW�3DVTXLHU�������9rURQLTXH�6HFT�������&KDQWDO�0LVVLULDQ�������-rUrPLH�0RUWUHX[�������'DPLHQ�6DQODYLOOH�������/LQGD�3RQV
������6rEDVWLHQ�.�U\���������6WrSKDQH�%r]LHDX���������-HDQ�0LFKHO�/LHW�������1LFRODV�-RUDP�������7LSKDLQH�%LKRXrH�������(GZLQD�3RSHN�������-DPHV
/XSVNL������3U]HP\VODZ�6]DIUDQVNL������%HUWUDQG�,VLGRU���������&rGULF�/H�&DLJQHF������3DZHO�6WDQNLHZLF]����

���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���,QVHUP��&156��8QLY�1DQWHV��O�LQVWLWXW�GX�WKRUD[��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�0ROHFXODU�	�+XPDQ�*HQHWLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
���'HSDUWPHQW�RI�3DWKRORJ\��6HDWWOH�&KLOGUHQ
V�+RVSLWDO��6HDWWOH��(WDWV�8QLV
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��,QVWLWXWH�RI�0RWKHU�DQG�&KLOG��:DUVDZ��3RORJQH
���,QVHUP��&156��8QLY�1DQWHV��O�LQVWLWXW�GX�WKRUD[��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULFV��'LYLVLRQ�RI�*HQHWLF�0HGLFLQH��8QLYHUVLW\�RI�:DVKLQJWRQ��:DVKLQJWRQ��(WDWV�8QLV
���3DWKRORJ\�DQG�/DERUDWRU\�0HGLFLQH��3KRHQL[�&KLOGUHQ
V�+RVSLWDO��3KRHQL[��(WDWV�8QLV
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+58�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
����8QLW�RI�)HWDO�3DWKRORJ\��$3�+3��$QWRLQH�%HFOHUH�+RVSLWDO��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�&DHQ��&DHQ��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�7RXORXVH��7RXORXVH��)UDQFH
����,QVWLWXW�G�DQDWRPR�SDWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��&+8�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�5HQQHV��UHQQHV��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��$L[�0DUVHLOOH�8QLY��$3+0��+zSLWDO�1RUG��0DUVHLOOH��)UDQFH
����$L[�0DUVHLOOH�8QLY��$3+0��,16(50��00*��7LPRQH�+RVSLWDO��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+RVSLFHV�FLYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�UrDQLPDWLRQ�SrGLDWULTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�PDODGLHV�FKURQLTXHV�GH�O
HQIDQW��&+8�1DQWHV��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�3DWKRORJ\�DQG�,PPXQRORJ\��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV

0RWV�FOHIV���G\VSODVLH�DFLQHXVH��G\VSODVLH�DOYrROR�FDSLOODLUH��GrYHORSSHPHQW�SXOPRQDLUH��7%;���)*)��

5jVXPj��

/HV�SDWKRORJLHV�GX�GrYHORSSHPHQW�SXOPRQDLUH�VRQW�UDUHV�HW�FRQGXLVHQW�m�XQ�GrFqV�SUrFRFH�GX�QRXYHDX�Qr�GDQV�OHV�SUHPLqUHV�KHXUHV�RX�VHPDLQHV
GH�YLH��7URLV�HQWLWrV�VRQW�GLVWLQJXrHV���OD�G\VSODVLH�DOYrROR�FDSLOODLUH�DYHF�GrIDXW�G�DOLJQHPHQW�GHV�YHLQHV�SXOPRQDLUHV��$&'039��0,0�����������OD
G\VSODVLH�DFLQHXVH��$F'\V��HW�OD�G\VSODVLH�DOYrRODLUH�FRQJrQLWDOH��&$'���/�$&'039�D�rWr�FDUDFWrULVrH�VXU�OH�SODQ�PROrFXODLUH�DYHF�O�LPSOLFDWLRQ�GX
JqQH�)2;)���PDLV�OHV�FDXVHV�JrQrWLTXHV�GH�O�$F'\V�HW�GH�OD�&$'�rWDLHQW�MXVTX�DORUV�LQFRQQXHV��ELHQ�TX�XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�UrFHVVLYH�DLW
rWr�rYRTXrH�

*UnFH�m�XQ�WUDYDLO�FROODERUDWLI�LQWHUQDWLRQDO��QRXV�DYRQV�UDVVHPEOr�XQH�FRKRUWH�XQLTXH�GH����SDWLHQWV�DWWHLQWV�GH�SDWKRORJLHV�OrWDOHV�SXOPRQDLUHV�
&HWWH�rWXGH�D�SHUPLV�GH�OHV�FDUDFWrULVHU�VXU�OH�SODQ�FOLQLTXH��KLVWRORJLTXH�HW�PROrFXODLUH��/HV�SDWLHQWV�QRXV�RQW�rWr�DGUHVVrV�VXLWH�DX�GLDJQRVWLF
LQLWLDO�G�$F'\V��$SUqV�UHOHFWXUH�SDU�XQ�DQDWRPRSDWKRORJLVWH�UrIrUHQW�����LQGLYLGXV�RQW�rWr�FODVVrV�c�$F'\V�h����c�&$'�h�HW����c�K\SRSODVLH
SXOPRQDLUH�OrWDOH�DVSrFL�TXH�h�

6XU�OH�SODQ�PROrFXODLUH��QRXV�DYRQV�XWLOLVr�OHV�WHFKQLTXHV�G�DQDO\VH�FKURPRVRPLTXH�SDU�SXFHV�m�$'1��613�RX�&*+�DUUD\���GH�ZKROH�H[RPH
VHTXHQFLQJ��:(6��HW�GH�ZKROH�JHQRPH�VHTXHQFLQJ��:*6��

6HSW�SDWLHQWV�VRQW�SRUWHXUV�G�XQH�GrOrWLRQ�UrFXUUHQWH�G�HQYLURQ��0E��UHVSRQVDEOH�GX�V\QGURPH�GH�PLFURGrOrWLRQ���T����T������0,0����������
HPSRUWDQW�OH�JqQH�7%;����GHX[�RQW�GHV�YDULDQWV�UDUHV�GH�QRYR�GDQV�OH�PsPH�FRGRQ�GH�O�H[RQ���GH�7%;����HW�DX�VHLQ�G�XQH�IUDWULH��GHX[�RQW�XQH
GrOrWLRQ�LQWUDJrQLTXH�GHV�H[RQV���HW���UHWURXYrH�SDU�:*6��3DU�DLOOHXUV��GHX[�SDWLHQWV�VRQW�SRUWHXUV�GH�GrOrWLRQV�FKHYDXFKDQWHV�G�HQYLURQ��0E�HQ
�S����HPSRUWDQW�OH�JqQH�)*)���HW�GHX[�DXWUHV�RQW�XQ�YDULDQW�UDUH�GDQV�)*)����&HUWDLQHV�GH�FHV�YDULDWLRQV�UDUHV�VRQW�KrULWrHV�G�XQ�SDUHQW�VDLQ�
FRQIRUWDQW�O�K\SRWKqVH�LQLWLDOH�G�XQH�SDWKRORJLH�UrFHVVLYH��1rDQPRLQV�GDQV�WRXV�OHV�FDV��LO�Q�D�SDV�rWr�UHWURXYr�GH�PXWDWLRQV�GrOrWqUHV�VXU�OH�VHFRQG
DOOqOH��/HV�DQDO\VHV�GH�:*6�FKH]�OHV�LQGLYLGXV�SRUWHXUV�G�XQ�YDULDQW�GDQV�7%;��Q�RQW�SDV�UrYrOr�G�KDSORW\SH�FRPPXQ�DX�ORFXV���T����PDLV�LOV
rWDLHQW�WRXV�SRUWHXUV�G�DX�PRLQV�XQ�YDULDQW�QRQ�FRGDQW��QRQ�UHWURXYr�FKH]�OHV�LQGLYLGXV�FRQWUzOHV��HW�ORFDOLVr�DX�QLYHDX�GHV�UrJLRQV�DFWLYDWULFHV�GX
JqQH�7%;���&KH]�OD�PDMRULWr�GHV�LQGLYLGXV�DWWHLQWV��PXWrV�RX�QRQ���QRXV�DYRQV�rJDOHPHQW�REVHUYr�XQ�HQULFKLVVHPHQW�HQ�YDULDQWV�QRQ�FRGDQWV�GDQV
FHV�PsPHV�UrJLRQV�

&H�WUDYDLO�FROODERUDWLI�D�SHUPLV�GH�FRQ�UPHU�O�LPSOLFDWLRQ�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�7%;��)*)���GDQV�OH�GrYHORSSHPHQW�SXOPRQDLUH�KXPDLQ�HW�SRXU
OD�SUHPLqUH�IRLV�GH�PHWWUH�HQ�rYLGHQFH�XQ�GrWHUPLQLVPH�JrQrWLTXH�FRPSOH[H�SRXU�FHV�SDWKRORJLHV�UDUHV�HW�OrWDOHV�GX�GrYHORSSHPHQW�HQ�OLHQ�DYHF
OD�SUrVHQFH�GH�YDULDQWV�FRGDQWV�HW�QRQ�FRGDQWV�GDQV�OHV�JqQHV�7%;��HW�)*)���



6(66,216�6,08/7$1((6������3DWKRORJLHV
G
RUJDQHV�HW�&DUGLRYDVFXODLUH

$OL[�GH�%HFGHOLHYUH

&6�����0RGjOLVDWLRQ�HW�FDUDFWjULVDWLRQ�GHV�PXWDWLRQV�$%&$�

$XWHXUV��

$OL[�GH�%HFGHOLqYUH���������0DULRQ�2QQrH������6WrSKDQLH�6LPRQ������$GHOLQH�+HQU\������$QQH�+XOLQ������&ODLUH�6]F]HSDQLDN������;DYLHU�'HFURX\�����
5DOSK�(SDXG���������,VDEHOOH�&DOOHEDXW������3DVFDOH�)DQHQ�������

���'rSDUWHPHQW�GH�*rQrWLTXH��$3�+3��*+�0RQGRU�$��&KHQHYLHU��&UrWHLO��)UDQFH
���(TXLSH�����,05%��,QVHUP�8�����&UrWHLO��)UDQFH
���3ODWHIRUPH�GH�&\WRPrWULH�HQ��X[��,05%��,QVHUP�8�����&UrWHLO��)UDQFH
���/DERUDWRLUH�GH�3KDUPDFRORJLH�7R[LFRORJLH��$3+3��+zSLWDO�+HQUL�0RQGRU��&UrWHLO��)UDQFH
���&HQWUH�,PDJHULH�&HOOXODLUH�6DQWr���)DFXOWr�GH�0rGHFLQH��&OHUPRQW�)HUUDQG��)UDQFH
���3ODWHIRUPH�G
LPDJHULH��,05%��,QVHUP�8�����&UrWHLO��)UDQFH
���6HUYLFH�GH�3rGLDWULH��&+,�GH�&UrWHLO��&UrWHLO��)UDQFH
���805������,QVWLWXW�GH�0LQrUDORJLH��GH�3K\VLTXH�GHV�0DWrULDX[�HW�GH�&RVPRFKLPLH��&156�6RUERQQH8QLYHUVLWr��3DULV��)UDQFH
���,QVHUP��8�����(TXLSH����,05%��&UrWHLO��)UDQFH

0RWV�FOHIV���VXUIDFWDQW��$%&$���SQHXPRORJLH��WHVW�IRQFWLRQQHO

5jVXPj��

/D�SURWrLQH�$%&$��HVW�XQ�WUDQVSRUWHXU�GH�SKRVSKROLSLGHV�LQGLVSHQVDEOH�m�OD�ELRV\QWKqVH�GX�VXUIDFWDQW�GDQV�OHV�FRUSV�ODPHOODLUHV�GHV�FHOOXOHV
DOYrRODLUHV�GH�W\SH����/HV�SDWKRORJLHV�OLrHV�m�$%&$��VRQW�GH�WUDQVPLVVLRQ�UrFHVVLYH��HW�FRXYUHQW�XQ�ODUJH�VSHFWUH�SKrQRW\SLTXH��GH�OD�GrWUHVVH
UHVSLUDWRLUH�QrRQDWDOH�m�OD�SQHXPRSDWKLH�LQWHUVWLWLHOOH�GH�O�DGXOWH�

&H�ODUJH�VSHFWUH�FOLQLTXH�V�H[SOLTXH�HQ�SDUWLH�SDU�OHV�W\SHV�GH�PXWDWLRQV�D�HFWDQW�$%&$���JURVVLqUHPHQW�FODVVrHV�HQ�PXWDWLRQV�GH�PDWXUDWLRQ�HW
PXWDWLRQV�GH�IRQFWLRQ��7RXWHIRLV��D�Q�GH�PLHX[�FRPSUHQGUH�SUrGLUH�OH�SKrQRW\SH��XQH�FODVVL�FDWLRQ�SOXV��QH�HVW�QrFHVVDLUH�

)RUWV�GH�QRWUH�H[SrULHQFH�GDQV�OH�GRPDLQH�G�XQ�DXWUH�$%&�WUDQVSRUWHXU��&)75��QRXV�DYRQV�GrYHORSSr�GL�rUHQWV�RXWLOV�SRXU�rYDOXHU�OD�SDWKRJrQLFLWr
GHV�YDULDQWV�$%&$��LQ�YLWUR�SDU�H[SUHVVLRQ�KrWrURORJXH�GDQV�GHV�FHOOXOHV�$�����SQHXPRF\WH�GH�W\SH�,,��HW�+(.��1RXV�rWXGLRQV�OD�PDWXUDWLRQ��OD
ORFDOLVDWLRQ�VXEFHOOXODLUH��OH�WUDQVSRUW�LQWUDFHOOXODLUH�GH�GR[RUXELFLQH�HW�O�XOWUDVWUXFWXUH�GHV�FRUSV�ODPHOODLUHV�HQ�PLFURVFRSLH�rOHFWURQLTXH��1RXV
SDUWLFLSRQV�rJDOHPHQW�m�OD�PRGrOLVDWLRQ�LQ�VLOLFR�WUqV�SUrFLVH�GH�OD�SURWrLQH�$%&$���SDU�FRPSDUDLVRQ�QRWDPPHQW�DYHF�$%&$��GRQW�OD�VWUXFWXUH�D�rWr
rWXGLrH�HQ�FU\R�PLFURVFRSLH�rOHFWURQLTXH��D�Q�GH�PLHX[�SUrGLUH�O�H�HW�GHV�YDULDQWV��&HWWH�VWUDWrJLH�QRXV�SHUPHWWUD�GH�UHSrUHU�OHV�PXWDWLRQV�IDX[�
VHQV�TXL�SRXUUDLW�JrQrUHU�XQH�JUDQGH�YDULDELOLWr�SKrQRW\SLTXH�SDU�GrIDXW�SDUWLHO�G�DFWLYLWr�HW�OHV�QRXYHDX[�QrV�GRQW�OH�SURQRVWLF�VHUD�SOXV�IDYRUDEOH�

'H�SOXV��GDQV�XQ�FRQWH[WH�R|�GHV�PXOWLWXGHV�GH�GRQQrHV�GH�JrQrWLTXHV�VRQW�JrQrUrHV�JUnFH�DX�1*6��LO�GHYLHQW�LPSRUWDQW�GH�GLVSRVHU�GH�WHVWV
DFFHVVLEOHV� �WHOV �TXH �QRXV �OHV �SURSRVRQV� �D�Q �G�rWXGLHU �OD �SDWKRJrQLFLWr �GHV �QRXYHDX[ �YDULDQWV� �&RPSUHQGUH �OH �PrFDQLVPH �SDWKRJqQH �GHV
GL�rUHQWHV�PXWDWLRQV�$%&$��HVW�rJDOHPHQW�XQ�HQMHX��SRXU�SRXYRLU�SURSRVHU�XQH�WKrUDSLH�FLEOrH�HQ�IRQFWLRQ�GH�O�DQRPDOLH��FRPPH�FHOD�HVW�IDLW�SRXU
&)75�
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/dD�/RLVD\

&6�����/H�SKjQRW\SH�VTXHOHWWLTXH�GH�OqK\SRFKRQGURSODVLH�UHYLVLWj�DYHF�OH�PRGiOH�PXULQ

$XWHXUV��

/rD�/RLVD\������'DYLGH�.RPOD�(EUL������1DELO�.DFL������0RUDG�%HQVLGKRXP������*UDKDP�5�:LOOLDPV������-�+��'XQFDQ�%DVVHWW������<DQQ�+HX]r�����
/DXUHQFH�/HJHDL�0DOOHW����

���8������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���0ROHFXODU�(QGRFULQRORJ\�/DERUDWRU\��'HSDUWPHQW�RI�0HGLFLQH��,PSHULDO�&ROOHJH�/RQGRQ��/RQGRQ��5R\DXPH�8QL
���/DERUDWRLUH�GH�%LRLQJrQLHULH�HW�%LRPrFDQLTXH�2VWrR�$UWLFXODLUHV��%�2$���805�&156��������8QLYHUVLWr�3DULV�'LGHURW��3DULV��)UDQFH
���&156��8QLY��%RUGHDX[��0&&��3$&($��805������3HVVDF��)UDQFH

0RWV�FOHIV���JrQrWLTXH��)*)5���RV��FDUWLODJH

5jVXPj��

/
K\SRFKRQGURSODVLH��+&+��HVW �XQ�QDQLVPH�UKL]RPrOLTXH� �GHV�PXWDWLRQV�ORFDOLVrHV�GDQV�OH �JqQH�)*)5� ���EUREODVW �JURZWK�IDFWRU �UHFHSWRU ��� �VRQW
UHVSRQVDEOHV�GH�O�+&+��/D�PXWDWLRQ�IDX[�VHQV�OD�SOXV�IUrTXHPPHQW�UHWURXYrH��S�$VQ���/\V��HVW�ORFDOLVrH�GDQV�OH�GRPDLQH�W\URVLQH�NLQDVH�,��3RXU
PLHX[�FRPSUHQGUH�O�LPSDFW�GH�OD�PXWDWLRQ�)*)5�$VQ���/\V �VXU�OH�GrYHORSSHPHQW�VTXHOHWWLTXH��QRXV�DYRQV�rWDEOL�OH��HU�PRGqOH�PXULQ�+FK
�)JIU�$VQ���/\V�����/HV�VRXULV�+FK�H[SULPHQW�GH�IDpRQ�XELTXLWDLUH�m�O�rWDW�KrWrUR]\JRWH�OD�PXWDWLRQ�$VQ���/\V��/�rWXGH�GX�SKrQRW\SH�VTXHOHWWLTXH�GH
FHV�VRXULV�D�PRQWUr�XQH�LQ�H[LRQ�GH�OD�FRXUEH�GH�FURLVVDQFH��YLVLEOH�FRPPH�FKH]�O�KRPPH�DSUqV�OD�QDLVVDQFH��/D�WDLOOH�QDVR�DQDO�HVW�UrGXLWH�m�SDUWLU
GH���VHPDLQH�������HW�V�DFFURLW�GDQV�OH�WHPSV�DWWHLJQDQW�����m���PRLV��/�LQ�H[LRQ�GH�OD�FRXUEH�GH�FURLVVDQFH�HVW�FRUUrOrH�DYHF�OD�GLPLQXWLRQ�GH
WDLOOH�GHV�RV�ORQJ��XOQD������KXPHUXV������UDGLXV�������IrPXU������WLELD�����m���PRLV��

/�DQDO\VH�GX�VTXHOHWWH�DSSHQGLFXODLUH�SDU�PLFURWRPRJUDSKLH�m�UD\RQV�;��g&7��GHV�VRXULV�DGXOWHV�+FK�PRQWUH�XQH�GLPLQXWLRQ�GH�OD�GHQVLWr�RVVHXVH
DYHF�XQH�UrGXFWLRQ�GX�QRPEUH�HW�GH�OD�WDLOOH�GHV�WUDYrHV�GDQV�O�RV�WUDErFXODLUH�GHV�IrPXUV�HW�WLELDV��'H�IDpRQ�VXUSUHQDQWH��OD�GHQVLWr�RVVHXVH�GH
O�RV �FRUWLFDO �HVW �DXJPHQWrH�FKH]�OH �IrPXU� �/�rWXGH�GH�OD �SODTXH�GH�FURLVVDQFH�GHV�IrPXUV �PRQWUH �TXH�OHV �FKRQGURF\WHV �VRQW �OrJqUHPHQW
GrVRUJDQLVrV� �OD �SUROLIrUDWLRQ�Q�HVW �SDV �SHUWXUErH��%5'8�� �HQ�UHYDQFKH� �OD �GL�rUHQFLDWLRQ��&RO;� �HVW �DOWrUrH� �&H�UrVXOWDW �LQDWWHQGX�PRQWUH �TXH�OD
PXWDWLRQ�$VQ���/\V�SHUWXUEH�SULQFLSDOHPHQW�OD�GL�rUHQFLDWLRQ�FHOOXODLUH�

/�DQDO\VH�GX�VTXHOHWWH�D[LDO�SDU�g&7�FKH]�GHV�VRXULV�+FK�DGXOWHV�PRQWUH�XQH�GLPLQXWLRQ�GH�OD�WDLOOH�GHV�WUDYrHV�GH�O�RV�WUDErFXODLUH�HW�GH�OD�GHQVLWr
RVVHXVH�GHV�YHUWqEUHV��/H�GLVTXH�LQWHUYHUWrEUDO�HVW�OXL�DXVVL�D�HFWr�SDU�OD�PXWDWLRQ�)JIU���OD�IRUPH��OD�WDLOOH�HW�OD�VWUXFWXUH�VRQW�PRGL�rHV

(Q�Q� �QRXV�DYRQV�DQDO\Vr�OH �VTXHOHWWH�FUDQLRIDFLDO �GHV�VRXULV �+FK� �OD �ODUJHXU �GX�FUnQH�HVW �DXJPHQWrH�DORUV �TXH�GH�OD �ORQJXHXU�HVW �GLPLQXrH�HQ
FRPSDUDLVRQ�DYHF�OHV�FRQWUzOHV��1RXV�DYRQV�rJDOHPHQW�REVHUYr�m�OD�EDVH�GX�FUnQH��XQH�IXVLRQ�SUrPDWXUrH�GHV�V\QFKRQGURVHV�VSKrQR�RFFLSLWDOH�HW
LQWHU�VSKrQRwGLHQQH�FKH]�OHV �VRXULV �+FK� �&HV�UrVXOWDWV �RQW �rWr �FRQ�UPrV�HQ�KLVWRORJLH �HW �LPPXQRKLVWRORJLH� �QRXV�DYRQV�SX�QRWHU �XQH�GLPLQXWLRQ
VLJQL�FDWLYH�GH�OD�WDLOOH�GHV�V\QFKRQGURVHV�HW�GX�QRPEUH�GH�FKRQGURF\WHV�K\SHUWURSKLTXHV�

/�DQDO\VH�GH�FH�PRGqOH�PXULQ�G�K\SRFKRQGURSODVLH�D�SHUPLV�GH�UrYrOHU�FHUWDLQV�DVSHFWV�SKrQRW\SLTXHV�GH�OD�PDODGLH�SHX�RX�SDV�rWXGLrV��/D
PXWDWLRQ�)JIU��SHUWXUEH�OD�FURLVVDQFH�RVVHXVH�HW�OD�GHQVLWr�RVVHXVH�GHV�RV�ORQJV�PDLV�rJDOHPHQW�OHV�V\QFKRQGURVHV�GH�OD�EDVH�GX�FUnQH��&KH]�OHV
DQLPDX[�+FK�DGXOWHV��OD�GHQVLWr�RVVHXVH�GHV�YHUWqEUHV�HVW�GLPLQXrH�HW�OD�VWUXFWXUH�GX�GLVTXH�LQWHUYHUWrEUDO�HVW�WUqV�PRGL�rH��&HWWH�rWXGH�PRQWUH
TXH�O�LPSDFW�GH�OD�PXWDWLRQ�JDLQ�GH�IRQFWLRQ�IJIU��QH�OLPLWHQW�SDV�TX�DX�FDUWLODJH�GH�FURLVVDQFH�

3LiFH�MRLQWH���DVVLVHV�����/HD/RLVD\�GRF[
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)/25(1&(�3(7,7

&6�����6\QGURPH�7$5���FDUDFWjULVDWLRQ�FOLQLTXH�HW�PROjFXODLUH�GqXQH�FRKRUWH�GH����SDWLHQWV�SHUPHWWDQW�OqLGHQWLuFDWLRQ�GH
QRXYHDX[�YDULDQWV�QRQ�FRGDQWV�GX�JiQH�5%0�$�

$XWHXUV��

6LPRQ�%2866,21���������)DELHQQH�(6&$1'(���������$QQH�6RSKLH�-285'$,1������7KRPDV�602/���������<YHV�$/(0%,.������7DQLD�$77,(�%,7$&+�����
*HQHYLqYH�%$8-$7������$QQH�%$=,1������0DU\VH�%211,(5(������3KLOLSSH�&$5$6628�������'RPLQLTXH�&$5/(6�������/RXLVH�'(9,60(����������&\ULO
*2,=(7�������$OLFH�*2/'(1%(5*�������6DUDK�*52772�������$JQqV�*8,&+(7�������3LHUUH�6LPRQ�-28.�������/DXUHQFH�/2(8,//(7�������&KDUORWWH
0(&+/(5������&DUROLQH�0,&+27������)DQQ\�3(//8$5'�����������$XGUH\�38728;�������6DQGUD�:+$/(1�������6\OYLH�0$12895,(5�+$18��������
)ORUHQFH�3(7,7�������

���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&/$'�1RUG�2XHVW��(51�,7+$&$��&+8�/LOOH��/LOOH��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��(WDWV�8QLV
���,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��&+8�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�1HFNHU���(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�'LDJQRVWLF�$QWrQDWDO��+zSLWDO�5HQr�'XERLV��3RQWRLVH��)UDQFH
���'rSDUWHPHQW�G�+LVWRORJLH�(PEU\RORJLH�HW�&\WRJrQrWLTXH��+zSLWDO�1HFNHU���(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
����6HUYLFH�G�+rPDWRORJLH��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
����6HUYLFH�G�$QDWRPR�3DWKRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����,QVWLWXW�GH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�5RXHQ��5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�5REHUW�'HEUr��$3�+3��3DULV��)UDQFH
����'rSDUWHPHQW�GH�%LRFKLPLH�HW�*rQrWLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����6HUYLFH�G�$QDWRPR�&\WRSDWKRORJLH��+zSLWDO�&RFKLQ���$3+3��3DULV��)UDQFH
����8QLWr�GH�)RHWRSDWKRORJLH��6HUYLFH�GH�SDWKRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����,16(50�8�����805�%D5,72Q��8QLYHUVLWr�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�$UPDQG�7URXVVHDX��$3�+3��3DULV��)UDQFH

0RWV�FOHIV���V\QGURPH�7$5��5%0�$��YDULDQWV�GH�VLJQL�FDWLRQ�LQGrWHUPLQrH��rOrPHQWV�UrJXODWHXUV

5jVXPj��

/H�V\QGURPH�7$5��7KURPERF\WRSHQLD�$EVHQW�5DGLXV��0,0���������HVW�XQH�SDWKRORJLH�PDOIRUPDWLYH�GXH�m�OD�SUrVHQFH�GH�YDULDQWV�SDWKRJqQHV�EL�
DOOrOLTXHV�GDQV�OH�JqQH�5%0�$��0,0����������VLWXr�HQ��T������6D�SUrYDOHQFH�HVW�FRPSULVH�HQWUH���������HW�����������6XU�OH�SODQ�FOLQLTXH��LO�HVW
FDUDFWrULVr�SULQFLSDOHPHQW�SDU�XQH�DSODVLH�UDGLDOH�ELODWrUDOH�DYHF�FRQVHUYDWLRQ�FRQVWDQWH�GHV�SRXFHV�HW�XQH�WKURPERF\WRSrQLH�QrRQDWDOH��/H�JqQH
5%0�$�FRGH�OD�SURWrLQH�<����TXL�DSSDUWLHQW�m�O�([RQ�-XQFWLRQ�&RPSOH[��XQ�FRPSOH[H�SURWrLTXH�LQWHUYHQDQW�GDQV�GH�QRPEUHXVHV�rWDSHV�GH�OD
PDWXUDWLRQ�GHV�$51�PHVVDJHUV���UrJXODWLRQ�GH�O�rSLVVDJH��H[SRUW�GHV�WUDQVFULWV�YHUV�OH�F\WRSODVPH��UHFUXWHPHQW�GX�V\VWqPH�10'��/�KrUrGLWr�GX
V\QGURPH�7$5�VXLW�OH�PRGH�DXWRVRPLTXH�UrFHVVLI�PDLV�QrFHVVLWH�OD�SUrVHQFH�G�XQ�DOOqOH�QXO��GrOrWLRQ��T�����GDQV�OD�WUqV�JUDQGH�PDMRULWr�GHV�FDV
RX�UDUHV�YDULDQWV�WURQTXDQWV���DVVRFLr�HQ�WUDQV�m�XQ�DOOqOH�K\SRPRUSKH��$�FH�MRXU��VHXOV�GHX[�DOOqOHV�K\SRPRUSKHV��VLWXrV�GDQV�GHV�UrJLRQV�QRQ�
FRGDQWHV�GH�5%0�$��VRQW�FRQQXV�

1RXV�UDSSRUWRQV�LFL�XQH�FRKRUWH�GH����SDWLHQWV�SUrVHQWDQW�XQ�WDEOHDX�FOLQLTXH�GH�V\QGURPH�7$5�HW�D\DQW�ErQr�FLr�G�XQH�DQDO\VH�PROrFXODLUH�GX
JqQH�5%0�$��'RX]H�GH�FHV�SDWLHQWV�������VRQW�SRUWHXUV�GH�OD�GrOrWLRQ��T�����DVVRFLrH�HQ�WUDQV�m�O�XQ�RX�O�DXWUH�GHV�GHX[�YDULDQWV�K\SRPRUSKHV
FRQQXV��4XDWUH�YDULDQWV�GH�VLJQL�FDWLRQ�LQGrWHUPLQrH��96,��VLWXrV�GDQV�OHV�UrJLRQV�QRQ�FRGDQWHV�RQW�rWr�LGHQWL�rV�FKH]�OHV����DXWUHV�SDWLHQWV��HW
RQW�IDLW�O�REMHW�G�DQDO\VHV�IRQFWLRQQHOOHV��'HX[�YDULDQWV�ORFDOLVrV�HQ���875�HW���875�VRQW�UHVSRQVDEOHV�LQ�YLWUR�G�XQH�GLPLQXWLRQ�G�H[SUHVVLRQ�GX
JqQH�UDSSRUWHXU�WDQGLV�TXH�GHX[�YDULDQWV�LQWURQLTXHV�VRQW�UHVSRQVDEOHV�G�XQH�DOWrUDWLRQ�GH�O�rSLVVDJH�

(Q�FRQFOXVLRQ��QRXV�DYRQV�PLV�DX�SRLQW�GHV�PRGqOHV�H[SrULPHQWDX[�SHUPHWWDQW�GH�FDUDFWrULVHU�LQ�YLWUR�GHV�96,�GHV�UrJLRQV�QRQ�FRGDQWHV�GH
5%0�$� �$ �SDUWLU �G�XQH �VrULH �GH �SDWLHQWV� �QRXV �DYRQV �LGHQWL�r �HW �FDUDFWrULVr �IRQFWLRQQHOOHPHQW �� �QRXYHDX[ �DOOqOHV �QXOV �HW �� �QRXYHDX[ �DOOqOHV
K\SRPRUSKHV �UHVSRQVDEOHV �GH �V\QGURPH �7$5� �&HV �UrVXOWDWV �DSSRUWHQW �GH �QRXYHOOHV �FRQQDLVVDQFHV �PROrFXODLUHV �GDQV �FHWWH �D�HFWLRQ �UDUH �HW
SHUPHWWHQW �GH �SUrFLVHU �OH �FRQVHLO �JrQrWLTXH �DX[ �IDPLOOHV�
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3HUULQH�%UXQHOOH

&6�����&DUDFWjULVDWLRQ�FOLQLTXH�HW�PROjFXODLUHV�GqXQH�FRKRUWH�GH�����SDWLHQWV�SUjVHQWDQW�XQ�V\QGURPH�GHV�PDLQV�HW�SLHGV
IHQGXV

$XWHXUV��

3HUULQH�%UXQHOOH���������$QQH�6RSKLH�-RXUGDLQ���������)ORUHQFH�3HWLW���������0XULHO�+ROGHU������/DXUHQFH�2OLYLHU�)DLYUH������9DOrULH�&RUPLHU�'DLUH��������
6\OYLH�2GHQW������$ODLQ�9HUORHV������'DYLG�*HQHYLqYH�������1LFROH�3KLOLS�������&KDUOHV�3DWULFN�(GHU\�������$QQLFN�7RXWDLQ�������7DQLD�$WWLH�%LWDFK������
$OEHUW�'DYLG�������$QQH�0DULH�*XHUURW�������%HUWUDQG�,VLGRU�������'LGLHU�/DFRPEH�������3LHUUH�6LPRQ�-RXN�������/DXUHQW�3DVTXLHU������)DELHQQH
(VFDQGH���������6\OYLH�0DQRXYULHU�+DQX��������

���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��6HFWHXU�0DOIRUPDWLRQ�GHV�PHPEUHV��&HQWUH�GH�%LRORJLH�HW�3DWKRORJLH��&+8�GH�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+8�GH�/LOOH��/LOOH��)UDQFH
���&OLQLFDOV�*HQHWLFV�6HUYLFH��*X\
V�+RVSLWDO��/RQGRQ��5R\DXPH�8QL
���&HQWUH�GH�*rQrWLTXH��+zSLWDO�G
HQIDQWV��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH�HW�&OLQLTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���&HQWUH�GH�5rIrUHQFH�02&��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�5HQQHV���+zSLWDO�6XG��5HQQHV��)UDQFH
���8)�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����0DODGLHV�*rQrWLTXHV�GH�O
(QIDQW�HW�GH�O
$GXOWH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�0DUVHLOOH�+zSLWDO�OD�7LPRQH��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�/\RQ�+&/��%URQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
����6HUYLFH�G
+LVWRORJLH���(PEU\RORJLH���&\WRJrQrWLTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH�HW�&OLQLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH�HW�&OLQLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�*UHQREOH�6LWH�1RUG��*UHQREOH��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+8�GH�/LOOH��/,//(��)UDQFH

0RWV�FOHIV���0DLQV�HW�SLHGV�IHQGXV��HFWURGDFW\OLHV��VrTXHQpDJH�KDXW�GrELW��SDQHO�FLEOr��73����GXSOLFDWLRQ���T����GXSOLFDWLRQ�%+/+$�

5jVXPj��

/H�V\QGURPH�GHV�PDLQV�HW�SLHGV�IHQGXV��6+)0��VSOLW�KDQG�IRRW�PDOIRUPDWLRQ�RX�HFWURGDFW\OLH��HVW�XQH�PDOIRUPDWLRQ�UDUH�WRXFKDQW�OHV�UD\RQV
FHQWUDX[�GHV�H[WUrPLWrV��(OOH�HVW�FDUDFWrULVrH�SDU�XQH�JUDQGH�YDULDELOLWr�FOLQLTXH��DWWHLQWH�G�XQH�RX�SOXVLHXUV�H[WUrPLWrV��VrYrULWr�YDULDEOH��GHSXLV�OD
V\QGDFW\OLH�GHV�UD\RQV�H[WHUQHV�MXVTX�m�OD�PRQRGDFW\OLH��V\QGURPLTXH�RX�QRQ��HW�XQH�JUDQGH�KrWrURJrQrLWr�JrQrWLTXH��SOXV�GH���ORFL�JqQHV�GrFULWV�
GLYHUV �PrFDQLVPHV�HW �PRGHV�GH�WUDQVPLVVLRQ�� �1RWDPPHQW� �OHV �6+)0�SHXYHQW �sWUH �OLrHV �m �GHV �UHPDQLHPHQWV �JrQRPLTXHV� �GHV �YDULDWLRQV
SRQFWXHOOHV�HW�GHV�UHPDQLHPHQWV�rTXLOLEUrV�SHUWXUEDQW�OHV�LQWHUDFWLRQV�HQWUH�JqQHV�HW�rOrPHQWV�UrJXODWHXUV��$LQVL��PDOJUr�OHV�UrFHQWV�SURJUqV
WHFKQLTXHV� �DXFXQH�DQDO\VH �XQLTXH�QH �SHUPHW �DFWXHOOHPHQW �G�H[SORUHU �OHV �GL�rUHQWHV �FDXVHV �PROrFXODLUHV �GH �6+)0�� �LO �UHVWH �GRQF �LPSRUWDQW �GH
SRXYRLU�RULHQWHU�OHV�LQYHVWLJDWLRQV�HQ�IRQFWLRQ�G�XQH�K\SRWKqVH�FOLQLTXH��/�REMHFWLI�GH�FH�WUDYDLO�rWDLW��m�SDUWLU�GH�O�DQDO\VH�GH�OD�SOXV�JUDQGH�FRKRUWH
GH�SDWLHQWV�DWWHLQWV�GH�6+)0�MDPDLV�GrFULWH�m�QRWUH�FRQQDLVVDQFH��GH�SUrFLVHU�OHV�FRUUrODWLRQV�JrQRW\SH�SKrQRW\SH�D�Q�G�DERXWLU�m�XQH�SURSRVLWLRQ
GH�FKHPLQ�GLDJQRVWLTXH��RULHQWDQW�OHV�LQYHVWLJDWLRQV�PROrFXODLUHV��1RXV�DYRQV�rWXGLr�UrWURVSHFWLYHPHQW�XQH�FRKRUWH�GH�����FDV�GH�6+)0�VXU�OHV
SODQV�FOLQLTXH�HW�PROrFXODLUH��/D�FDXVH�D�SX�sWUH�LGHQWL�rH�FKH]�����G�HQWUH�HX[��,O�V�DJLVVDLW�OH�SOXV�VRXYHQW�GH�GXSOLFDWLRQV���T���������RX�GH
YDULDWLRQV �SRQFWXHOOHV �GX�JqQH�73�� ������� �DYHF� �FHSHQGDQW� �GHV �GL�rUHQFHV �VHORQ�TXH�OHV �6+)0�rWDLHQW �LVROrHV �RX�V�LQWrJUDLHQW �GDQV �XQ�FDGUH
V\QGURPLTXH��VHORQ�O�DVVRFLDWLRQ�RX�QRQ�m�XQH�DWWHLQWH�GHV�RV�ORQJV�HW�VHORQ�OH�QRPEUH�G�H[WUrPLWrV�D�HFWrHV��&HWWH�rWXGH�FRQ�UPH�DXVVL�FHUWDLQHV
DVVRFLDWLRQV��PRQRGDFW\OLHV�HW�GXSOLFDWLRQV���T����S������������G\VSODVLHV�HFWRGHUPLTXHV��IHQWHV�ODELR�SDODWLQHV�HW�DQRPDOLHV�GH�73����S��
����������(OOH�D�rJDOHPHQW�SHUPLV�GH�SRLQWHU�FHUWDLQHV�DVVRFLDWLRQV�HQFRUH�QRQ�GrFULWHV�m�QRWUH�FRQQDLVVDQFH��WHOOHV�TXH�O�DWWHLQWH�SUrIrUHQWLHOOH�GHV
PHPEUHV�LQIrULHXUV�GDQV�OHV�6+)0�GH�W\SH����RX�HQFRUH�GH�UHPHWWUH�HQ�FDXVH�FHUWDLQHV�SUDWLTXHV�XVXHOOHV�GLDJQRVWLTXHV��WHOOHV�TXH�OD�OLPLWDWLRQ
GHV�DQDO\VHV�m�OD�UHFKHUFKH�GH�OD�GXSOLFDWLRQ�GX�JqQH�%+/+$��HQ�FDV�GH�6+)0�Q�D�HFWDQW�TX�XQH�VHXOH�H[WUrPLWr��1RXV�FRQFOXRQV�FH�WUDYDLO�SDU�OD
SURSRVLWLRQ�G�XQ�FKHPLQ�GLDJQRVWLTXH�GHYDQW�XQH�6+)0�

3LiFH�MRLQWH���UrVXPr�$VVLVHV�6+)0�GRF[
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2V�HW�PHPEUHV

3DXOLQH�0DU]LQ

&6�����+LVWRLUH�QDWXUHOOH�HW�FRUUjODWLRQ�JjQRW\SH�SKjQRW\SH�GHV�G\VSODVLHV�DFURPLFULTXH�HW�JjOjRSK\VLTXH

$XWHXUV��

3DXOLQH�0DU]LQ���������%ULDF�7KLHUU\���������$QGUHD�'DQFDVLXV���������&DUROLQH�0LFKRW���������6RSKLH�5RQGHDX���������*HQHYLHYH�%DXMDW���������*LOOHV
3KDQ������0XULHO�/H�%RXUJHRLV������'LDOD�.KUDLFKH������'DPLHQ�%RQQHW������&KULVWRSKH�'HODFRXUW������9DOHULH�&RUPLHU�'DLUH�������

���)rGrUDWLRQ�GH�*rQrWLTXH�HW�,QVWLWXW�,PDJLQH��$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH
���8QLYHUVLWr�GH�3DULV��805������,16(50��)���������3DULV��)UDQFH��3DULV��)UDQFH
���6HUYLFH�G�25/�SrGLDWULTXH��$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH
���8QLYHUVLWr�GH�3DULV��805�����805�����,16(50��)���������3DULV��)UDQFH��3DULV��)UDQFH
���8QLYHUVLWr�GH�3DULV��&L7&R0��&LEOHV�7KrUDSHXWLTXHV�HW�&RQFHSWLRQ�GH�0rGLFDPHQWV���805������&156����)DFXOWr�GH�3KDUPDFLH����$YHQXH�GH
O
2EVHUYDWRLUH��)�������3DULV��)UDQFH��3DULV��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH�HW�$OOHUJRORJLH�3rGLDWULTXHV��$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH
���8QLWr�0rGLFR�&KLUXUJLFDOH�GH�&DUGLRORJLH�&RQJrQLWDO�HW�3rGLDWULTXH����$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���'\VSODVLH�DFURPLFULTXH���'\VSODVLH�JrOrRSK\VLTXH���UrVHDX�PLFUR�EULOODLUH���7*)�EHWD���YDOYXORSDWKLH��6\QGURPH�LQWHUVWLWLHO��9RLHV
UHVSLUDWRLUHV

5jVXPj��

,QWURGXFWLRQ���/D�G\VSODVLH�JrOrRSK\VLTXH��'*��HW�OD�G\VSODVLH�DFURPLFULTXH��'$��IRQW�SDUWLH�GHV�G\VSODVLHV�DFURPrOLTXHV��&HV�HQWLWrV�FOLQLTXHV
SDUWDJHQW�GHV�FDUDFWrULVWLTXHV�FRPPXQHV�GRQW�XQ�UHWDUG�GH�FURLVVDQFH�VrYqUH��GHV�H[WUrPLWrV�EUqYHV�HW�XQ�HQUDLGLVVHPHQW�DUWLFXODLUH�SURJUHVVLI�
/D�'*�VH�PDQLIHVWH�SDU�GHV�DWWHLQWHV�FDUGLRUHVSLUDWRLUHV�UHVSRQVDEOHV�G�XQ�SURQRVWLF�GrIDYRUDEOH��'HV�PXWDWLRQV�GRPLQDQWHV�GDQV�OHV�JqQHV�)%1�
HW�/7%3��VRQW�DVVRFLrHV�m�OD�'$�HW�m�OD�'*�WDQGLV�TXH�GHV�PXWDWLRQV�GDQV�$'$076/��VRQW�UHVSRQVDEOHV�G�XQH�IRUPH�UrFHVVLYH�GH�'*��&HV�WURLV
JqQHV�FRGHQW�SRXU�GHV�SURWrLQHV�GX�UrVHDX�PLFUR�EULOODLUH��UrVHUYRLU�GX�IDFWHXU�GH�FURLVVDQFH�7*)�EHWD�

2EMHFWLI���'HVFULSWLRQ�GH�O�KLVWRLUH�QDWXUHOOH�GH�OD�'*�HW�OD�'$�D�Q�GH�PHWWUH�HQ�SODFH�XQH�SULVH�HQ�FKDUJH�VSrFL�TXH�HW�G�rWDEOLU�GHV�FRUUrODWLRQV
JrQRW\SH�SKrQRW\SH�

0DWjULHOV�HW�PjWKRGHV���(WXGH�UrWURVSHFWLYH�PRQRFHQWULTXH��&ULWqUHV�G�LQFOXVLRQ���GLDJQRVWLF�PROrFXODLUH�GH�'*�RX�GH�'$��/H�UHFXHLO�GH�GRQQrHV
D �rWr �IDLW �m �SDUWLU �GHV �GRVVLHUV �PrGLFDX[ �SDU �XQ �TXHVWLRQQDLUH �V\VWrPDWLVr� �/HV �SDWLHQWV �RQW �ErQr�FLr �G�XQ �ELODQ �V\VWrPDWLTXH �DYHF
rFKRFDUGLRJUDSKLH��H[SORUDWLRQV�IRQFWLRQQHOOHV�UHVSLUDWRLUHV��VFDQQHU�WKRUDFLTXH��FRQVXOWDWLRQ�25/��FRQVXOWDWLRQ�RSKWDOPRORJLTXH�HW�,50�FrUrEUDOH�m
O�KzSLWDO�1HFNHU�(QIDQW�0DODGHV��3DULV��TXDQG�FHOD�rWDLW�SRVVLEOH�

5jVXOWDWV������SDWLHQWV�G�XQH�PR\HQQH�G�nJH�GH����DQV����PRLV�m����DQV��RQW�rWr�LQFOXV�GRQW����'*�HW����'$��3DUPL�HX[�����DYDLHQW�XQH�PXWDWLRQ
GDQV�)%1����'*����'$�� ����GDQV�$'$076/�����'*���'$��HW ���GDQV�/73%����'*���'$�� �1HXI�SDWLHQWV�rWDLHQW�GrFrGrV� �����GHV�SDWLHQWV
SUrVHQWDLHQW�XQH�YDOYXORSDWKLH��rYROXWLYH�GDQV�OD�PRLWLr�GHV�FDV��(Q�FDV�GH�YDOYXORSDWKLH�PLWUDOH�VrYqUH��OHV�SDWLHQWV�SUrVHQWDLHQW�XQ�V\QGURPH
UHVWULFWLI�DYHF�K\SHUWHQVLRQ�SXOPRQDLUH��8Q�WLHUV�GHV�SDWLHQWV�DYDLW�XQ�V\QGURPH�UHVWULFWLI�VDQV�YDOYXORSDWKLH�DVVRFLrH��4XDWUH�SDWLHQWV�RQW�SUrVHQWr
GHV�rSLVRGHV�GH�GrFRPSHQVDWLRQV�UHVSLUDWRLUHV�PDO�FRPSULV��GrFOHQFKrV�SDU�GHV�rYqQHPHQWV�LQIHFWLHX[�RX�XQ�VWUHVV�PrFDQLTXH��FRPSOLTXrV
G�K\SHUWHQVLRQ�SXOPRQDLUH�HW�DVVRFLr�m�XQ�SURQRVWLF�GrIDYRUDEOH��3DU�DLOOHXUV������GHV�SDWLHQWV�DYDLHQW�XQH�DWWHLQWH�GHV�YRLHV�UHVSLUDWRLUHV�TXL
DYDLW �OD�FDUDFWrULVWLTXH�UDUH�G�sWUH�rYROXWLYH��/HV�SDWLHQWV�SUrVHQWDQW�XQ�SKrQRW\SH�FDUGLRUHVSLUDWRLUH�VrYqUH��G\VSODVLH�JrOrRSK\VLTXH��VRQW
SRUWHXUV�VRLW�GH�PXWDWLRQV�G�$'$076/��VRLW�G�XQH�PXWDWLRQ�GH�)%1��LPSOLTXDQW�XQ�UrVLGX�F\VWrLQH�

'LVFXVVLRQ �HW �FRQFOXVLRQ �� �/HV �SDWLHQWV �JrOrRSK\VLTXHV ��$'$076/� �RX �)%1� �LPSOLTXDQW �XQ �UrVLGX �&\VWHLQH� �RQW �XQH �VXVFHSWLELOLWr
FDUGLRUHVSLUDWRLUH�DFFUXH�PHWWDQW�HQ�MHX�OH�SURQRVWLF�YLWDO��&HV�DWWHLQWHV�VRQW�SRXU�OD�SOXSDUW�rYROXWLYHV�HW�VHPEOHQW�GrFOHQFKrHV�RX�DJJUDYrHV�SDU
GHV�IDFWHXUV�H[WrULHXUV��/H�JqQH�PXWr�HW�RX�OH�W\SH�GH�PXWDWLRQV�SHUPHW�GH�SUrGLUH�O�rYROXWLRQ�GH�FHV�G\VSODVLHV��SHUPHWWDQW�G�DGDSWHU�OH�VXLYL�GHV
SDWLHQWV�GDQV�OH�FDGUH�G�XQH�PrGHFLQH�SHUVRQQDOLVrH�

3LiFH�MRLQWH���$EVWUDFW�DVVLVHVBDFURPHOLTXHB�QDO�GRF[
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%($75,&(�3$5)$,7

&6�����,QDFWLYDWLRQ�EL�DOOjOLTXH�GX�JiQH�1)��GDQV�OD�SVHXGDUWKURVH�FRQJjQLWDOH�GH�OD�MDPEH�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH
QHXURuEURPDWRVH�GH�W\SH��

$XWHXUV��

%rDWULFH�3$5)$,7���������6LPRQ�3(55,1������,QJULG�/$85(1'($8������2ULDQH�'8&+$03�'(�/$*(1(67(������/DXUHQFH�3$&27���������6WrSKDQLH
3$11,(5������3KLOLSSH�:,&$57������6PDLO�+$'-�5$%,$������0LFKHO�9,'$8'���������(ULF�3$60$17���������'RPLQLTXH�9,'$8'���������&rOLQH�&2/127����

�����,16(50�805�6������,QVWLWXW�&RFKLQ�	�8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�HW�%LRORJLH�0ROrFXODLUHV��+zSLWDO�&RFKLQ��$3�+3��&HQWUH���8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
�����,16(50�805������,QVWLWXW�,PDJLQH�	�8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�&KLUXUJLH�2UWKRSrGLTXH�HW�7UDXPDWRORJLH�3rGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��&HQWUH���8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�GH�'HUPDWRORJLH�3rGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��&HQWUH���8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH

0RWV�FOHIV���1HXUR�EURPDWRVH�GH�W\SH����1)���3VHXGDUWKURVH�FRQJrQLWDOH�GX�WLELD

5jVXPj��

/D�1)��HVW�O�XQH�GHV�PDODGLHV�JrQrWLTXHV�m�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�OHV�SOXV�IUrTXHQWHV�FKH]�O�KRPPH�DYHF�XQH�SUrYDOHQFH�HVWLPrH�m
�������QDLVVDQFHV��(OOH�UrVXOWH�GH�OD�SHUWH�GH�IRQFWLRQ�GX�JqQH�VXSSUHVVHXU�GH�WXPHXU�1)��FRGDQW�OD�QHXUR�EURPLQH��UrJXODWHXU�QrJDWLI�GH�OD�YRLH
5$6�0$3.� �/D�1)��HVW �FDUDFWrULVrH�HVVHQWLHOOHPHQW �SDU �OD �SUrVHQFH�G�DWWHLQWHV �GHUPDWRORJLTXHV�WHOOHV �TXH�GHV�WDFKHV�FDIr�DX�ODLW �HW �GHV
QHXUR�EURPHV��(Q�DFFRUG�DYHF�OH�PRGqOH�GH�.QXGVRQ��OHV�WXPHXUV�REVHUYrHV�GDQV�OD�1)��VH�GrYHORSSHQW�TXDQG�XQH�PXWDWLRQ�VRPDWLTXH�LQDFWLYH
O�DOOqOH�VDXYDJH�GX�JqQH�1)� �DX�VHLQ�GHV�FHOOXOHV�GH�6FKZDQQ��DERXWLVVDQW�m�OD�SHUWH�IRQFWLRQQHOOH�WRWDOH�GH�OD�QHXUR�EURPLQH�HW�DLQVL�m�O�K\SHU�
DFWLYDWLRQ�GHV�SURWrLQHV�5$6�UHVSRQVDEOHV�HQWUH�DXWUHV�GH�OD�SUROLIrUDWLRQ�FHOOXODLUH��'HV�DOWrUDWLRQV�RVVHXVHV�WHOOHV�TXH�GHV�VFROLRVHV�HW�GHV
G\VSODVLHV�RVVHXVHV�VRQW�rJDOHPHQW�REVHUYrHV�GDQV�FHWWH�PDODGLH�VDQV�TXH�OHV�FRQVrTXHQFHV�GHV�PXWDWLRQV�GX�JqQH�1)��GDQV�FHV�DWWHLQWHV�QH
VRLHQW �FODLUHPHQW �rWDEOLHV� �'DQV ����GHV �FDV �OHV �SDWLHQWV �SUrVHQWHQW �XQH �SVHXGDUWKURVH� �JrQrUDOHPHQW �FRQJrQLWDOH� �GHV �RV �ORQJV �HW �SOXV
SDUWLFXOLqUHPHQW�GX�WLELD��/D�SVHXGDUWKURVH�FRQJrQLWDOH�GH�OD�MDPEH��3&-��HVW�XQH�FRQGLWLRQ�RUWKRSrGLTXH�SrGLDWULTXH�VrYqUH�GLDJQRVWLTXrH�GDQV
SOXV�GH�����GHV�FDV�FKH]�GHV�SDWLHQWV�1)���/D�3&-�HVW�FDUDFWrULVrH�SDU�GHV�GrIRUPDWLRQV�HW�GHV�IUDJLOLWrV�RVVHXVHV�FRQGXLVDQW�m�GHV�IUDFWXUHV
VSRQWDQrHV�DVVRFLrHV�m�XQH�DEVHQFH�GH�UrJrQrUDWLRQ��3OXVLHXUV�LQWHUYHQWLRQV�VRQW�VRXYHQW�QrFHVVDLUHV�DYHF�XQ�ULVTXH�G�DPSXWDWLRQ�SRVVLEOH�DSUqV
SOXVLHXUV�UrFLGLYHV�

1RXV�DYRQV�UrDOLVr�O�rWXGH�PROrFXODLUH�GX�JqQH�1)��GDQV�OH�VDQJ��OD�SHDX��OH�PXVFOH�HW�GDQV�GL�rUHQWV�WLVVXV�RVVHX[��QRUPDX[�HW�SDWKRORJLTXHV�GH
SDWLHQWV�DWWHLQWV�RX�QRQ�GH�1)���/HV�rFKDQWLOORQV�RQW�rWr�SUrOHYrV�DX�FRXUV�GHV�FKLUXUJLHV�UrDOLVrHV�GDQV�O�REMHFWLI�GH�FRUULJHU�OD�SVHXGDUWKURVH�GDQV
OH�6HUYLFH�GH�&KLUXUJLH�2UWKRSrGLTXH�HW�7UDXPDWRORJLH�3rGLDWULTXH�GH�O�KzSLWDO�1HFNHU�(QIDQWV�0DODGHV��$�O�LPDJH�GH�O�K\SRWKqVH�GH�.QXGVRQ�GDQV
OHV�FHOOXOHV�WXPRUDOHV��QRXV�PRQWURQV�TXH�O�LQDFWLYDWLRQ�EL�DOOrOLTXH�GX�JqQH�1)��HVW�SUrVHQWH�GDQV�OH�WLVVX�SVHXGDUWKURVLTXH�DLQVL�TXH�GDQV�OH
SrULRVWH�HW�OHV�FHOOXOHV�GrULYrHV�GH�FH�WLVVX�FRQQX�SRXU�VHV�UzOHV�GDQV�O�RVWrRJrQqVH�DX�QLYHDX�GX�GrYHORSSHPHQW�HW�DX�QLYHDX�SRVW�QDWDO�ORUV�GH�OD
UrSDUDWLRQ� �/HV �SUHPLHUV �WHVWV �GH �GL�rUHQFLDWLRQ �LQ �YLWUR �PRQWUHQW �GHV �GrIDXWV �GH �PLQrUDOLVDWLRQ �SRXU �OHV �FHOOXOHV �GX �SrULRVWH �GX �VLWH �GH
SVHXGDUWKURVH��&HV�GrIDXWV�QH�VRQW�SDV�REVHUYrV�DX�QLYHDX�GHV�FHOOXOHV�VRXFKHV�GH�OD�PRHOOH�SURYHQDQW�GHV�PsPHV�SDWLHQWV��VXJJrUDQW�TXH�FHWWH
Gr�FLHQFH�HVW�VSrFL�TXH�GHV�FHOOXOHV�GX�SrULRVWH� �/D�FDUDFWrULVDWLRQ��QH�GX�OLJQDJH�FHOOXODLUH�FRQFHUQr�SDU�O�LQDFWLYDWLRQ�ELDOOrOLTXH�GX�JqQH�1)�
UHVWH�m�Gr�QLU��&RPSOrWrV�SDU�O�rWXGH�GH�OD�UrSDUDWLRQ�RVVHXVH�GDQV�GHV�PRGqOHV�PXULQV��QRV�WUDYDX[�YLVHQW�m�FRPSUHQGUH�OH�UzOH�GX�JqQH�1)��GDQV
OD�SK\VLRSDWKRORJLH�GH�OD�3&-�SRXU�HQYLVDJHU�GH�QRXYHOOHV�DSSURFKHV�WKrUDSHXWLTXHV�SKDUPDFRORJLTXHV�RX�FHOOXODLUHV�
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)/25(1&(�3(7,7

&6�����,GHQWLuFDWLRQ�GH�PRGXOHV�GqDXWRUjJXODWLRQ�GH�/0;�%�VSjFLuTXHV�GX�PHPEUH�GRQW�OqDOWjUDWLRQ�HVW�UHVSRQVDEOH�GH
V\QGURPH�1DLO�3DWHOOD

$XWHXUV��

(QGLND�+$52���������)ORUHQFH�3(7,7���������&KDUPDLQH�3,5$������&RQRU�63$'<������/DXUHQ�,9(<������$XVWLQ�*5$<������)DELHQQH�(6&$1'(���������$QQH�
6RSKLH�-285'$,1������$QG\�1*8<(1������)ORUHQFH�)(//0$11������-HDQ�0DUF�*22'������&KULVWLQH�)5$1&$11(7������6\OYLH�0$12895,(5�+$18��������
0DULDQ�526������.HUE\�2%(5*����

���'HSDUWPHQW�RI�3DWKRORJ\�DQG�+XPDQ�$QDWRP\��/RPD�/LQGD�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��/RPD�/LQGD��(WDWV�8QLV
���,QVWLWXWR�GH�%LRPHGLFLQD�\�%LRWHFQRORJ� �D�GH�&DQWDEULD��8QLYHUVLGDG�GH�&DQWDEULD��6DQWDQGHU��(VSDJQH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&/$'�1RUG�2XHVW��(51�,7+$&$��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��(WDWV�8QLV
���6HUYLFH�GH�0rGHFLQH�*rQrWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�9DXGRLV��/DXVDQQH��6XLVVH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���GrYHORSSHPHQW�GX�PHPEUH��GRUVDOLVDWLRQ�GX�PHPEUH��DXWRUrJXODWLRQ��V\QGURPH�1DLO�3DWHOOD��/0;�%

5jVXPj��

/H�V\QGURPH�1DLO�3DWHOOD��136��0,0���������HVW�XQH�D�HFWLRQ�DXWRVRPLTXH�GRPLQDQWH�FDUDFWrULVrH�SDU�XQH
G\VSODVLH �XQJXrDOH� �XQH�K\SR�DSODVLH �SDWHOODLUH� �XQH�QrSKURSDWKLH �JORPrUXODLUH �HW �XQ�JODXFRPH� �8QH
DQRPDOLH �PROrFXODLUH �GH �/0;�% �UHVSRQVDEOH �G�KDSORLQVX�VDQFH �HVW �LGHQWL�rH �FKH] �SUqV �GH ���� �GHV
SDWLHQWV��&KH]�OD�VRXULV��/P[�E�MRXH�XQ�UzOH�FUXFLDO�GDQV�OH�GrYHORSSHPHQW�GX�PHPEUH��UrQDO�HW�RFXODLUH�
/HV�PRGqOHV�PXULQV�NQRFN�RXW�SRXU�/P[�E�SUrVHQWHQW�XQ�SKrQRW\SH�GRXEOH�YHQWUDO�GHV�PHPEUHV��DVVRFLr
m�GHV�DQRPDOLHV�UrQDOHV��RFXODLUHV�HW�GX�FHUYHOHW��1RXV�GrFULYRQV�GHX[�rOrPHQWV�QRQ�FRGDQWV�FRQVHUYrV
FRQVWLWXDQW�GHV�PRGXOHV�G�DXWRUrJXODWLRQ�GH�/P[�E��/P[�E�DVVRFLDWHG�FLV�UHJXODWRU\�PRGXOHV��/$50��HW
/$50��� �/P[�E�VH��[H�GLUHFWHPHQW�VXU�FHV�rOrPHQWV�SRXU�DPSOL�HU�VRQ�H[SUHVVLRQ�GDQV�OH�PHPEUH��FHV
PRGXOHV�rWDQW�QrFHVVDLUHV�m�OD�GRUVDOLVDWLRQ��/HXU�LQYDOLGDWLRQ�FKH]�OD�VRXULV�HVW�UHVSRQVDEOH�G�DQRPDOLHV
VTXHOHWWLTXHV�LVROrHV��/�rWXGH�GHV�/$50V �FKH]����IDPLOOHV�GH�V\QGURPH�1DLO�3DWHOOD�VDQV�DQRPDOLH�GH
/0;�% �D �SHUPLV �G�LGHQWL�HU �G�XQH �SDUW �XQH �GrOrWLRQ �KrWrUR]\JRWH� �HW �G�DXWUH �SDUW �XQ �YDULDQW �UDUH
KRPR]\JRWH�GH�/$50�� �/HV�DQRPDOLHV�PROrFXODLUHV�LGHQWL�rHV�VRQW�UHVSRQVDEOHV�G�XQH�SHUWH�GH�O�DFWLYLWr
GH�/$50���1RXV�GrPRQWURQV�TXH�GDQV�FHV�GHX[�IDPLOOHV��OD�SHUWH�GH�IRQFWLRQ�G�XQ�PRGXOH�G�DXWRUrJXODWLRQ
GH �/0;�% �HVW �UHVSRQVDEOH �G�XQ �V\QGURPH �1DLO�3DWHOOD �DYHF �XQH �DWWHLQWH �LVROrH �GHV �PHPEUHV� �GH
WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�RX�UrFHVVLYH��,O �V�DJLW�G�XQ�QRXYHO�H[HPSOH�G�D�HFWLRQ�PDOIRUPDWLYH
OLrH �m �O�DQRPDOLH �G�XQ �rOrPHQW �UrJXODWHXU� �FRQ�UPDQW �O�LPSOLFDWLRQ �SDUWLFXOLqUH �GH �FH �PrFDQLVPH
PROrFXODLUH �GDQV �OHV �PDOIRUPDWLRQV �LVROrHV �GHV �PHPEUHV�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� SKLOLSSH�IURJXHO

&2�����(QULFKLVVHPHQW�GH�PXWDWLRQV�SDWKRJiQHV�GX�GLDEiWH�PRQRJjQLTXH�SDUPL�OHV�SDWLHQWV�GLDEjWLTXHV�GH�W\SH���FRPPXQ��
YHUV�XQH�PjGHFLQH�SHUVRQQDOLVjH�GHV�GLDEiWHV

$XWHXUV��

SKLOLSSH�IURJXHO������PLFKHO�PDUUH������DPHOLH�%RQQHIRQG������PDWKLVOH�%RLVVHO����

�����&+8�GH�O,OOH��/LOOH��)UDQFH
�����&+8�GH�O,OOH��3DULV��)UDQFH

0RWV�FOHIV���PRQRJHQLTXH��GLDEqWH�GH�W\SH����PrGHFLHQ�SHUVRQQDOLVrH

5jVXPj��

/HV�rWXGHV�G�DVVRFLDWLRQ�SDQJrQRPLTXH�RQW�LGHQWL�r�����ORFL�LQGrSHQGDQWV�DVVRFLrV�DX�ULVTXH�GH�GLDEqWH�GH�W\SH����'7���TXL�WRXFKH���PLOOLRQV�GH
SHUVRQQHV�HQ�)UDQFH��0DOJUr�FH�VXFFqV��OD�WUDQVODWLRQ�GH�FHV�GrFRXYHUWHV�YHUV�GHV�DYDQFrHV�HQ�PrGHFLQH�GH�SUrFLVLRQ�D�rWr�PRGHVWH��$�FRQWUDULR�
O�LQYHVWLJDWLRQ�JrQrWLTXH�GHV�IRUPHV�PRQRJrQLTXHV�GH�GLDEqWH�D�UrYrOr�SOXVLHXUV�UrJXODWHXUV�FOHIV�GH�OD�VrFUrWLRQ�G�LQVXOLQH��FRQGXLVDQW�m�GHV�FDV
G�rFROH�HQ�PrGHFLQH�JrQRPLTXH�GH�SUrFLVLRQ��(Q�H�HW��OHV�SDWLHQWV�GLDErWLTXHV�DYHF�XQH�PXWDWLRQ�SDWKRJqQH�GDQV�+1)�$�VRQW�WUDLWrV�GH�PDQLqUH
RSWLPDOH�DYHF�GHV�VXOIDPLGHV�K\SRJO\FrPLDQWV�RUDX[�HW�OHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQ�SDWKRJqQH�GDQV�*&.�QH�UHTXLqUHQW�DXFXQ�WUDLWHPHQW
PrGLFDPHQWHX[�PDOJUr�OHXU�K\SHUJO\FrPLH�FKURQLTXH��/D�SODFH�GH�FHV�IRUPHV�GH�GLDEqWH�PRQRJrQLTXH�GDQV�OH�'7��FRPPXQ�HVW�LQFRQQXH��1RXV
DYRQV�PHVXUr�OD�SUrYDOHQFH�GH�PXWDWLRQV�SDWKRJqQHV�SDUPL����JqQHV�LPSOLTXrV�GDQV�OH�GLDEqWH�PRQRJrQLTXH�FKH]�GHV�SDWLHQWV�DYHF�XQH�IRUPH
FRPPXQH�GH�'7���FRPSDUrH�m�XQH�SRSXODWLRQ�FRQWUzOH�QRUPRJ\FrPLTXH��9LD�XQ�VrTXHQpDJH�GH�QRXYHOOH�JrQrUDWLRQ��1*6���OHV�JqQHV�RQW�rWr
VrTXHQFrV�GDQV�XQH�rWXGH�FDV�WrPRLQV�LQFOXDQW�������LQGLYLGXV��&RPPH�OH�VrTXHQpDJH�1*6�FLEOr�GH�O�$'1�QH�FRQGXLW�SDV�m�XQH�FRXYHUWXUH
SDUIDLWH�GH�WRXV�OHV�JqQHV��QRXV�DYRQV�DSSOLTXr�GHV�FRQWUzOHV�TXDOLWr�VWULFWV�DYDQW�OHV�DQDO\VHV��/D�SDWKRJrQLFLWr�GHV�YDULDQWV�D�rWr�PHVXUrH�YLD�OHV
FULWqUHV�$&0*��3DUPL�OHV�������LQGLYLGXV��QRXV�DYRQV�LGHQWL�rV�����PXWDWLRQV�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV��LQFOXDQW�����GH�PXWDWLRQV
WURQTXDQWHV��(Q�XWLOLVDQW�OD�PrWKRGH�0L67�DMXVWrH�m�O�nJH��DX�VH[H��m�O�LQGLFH�GH�PDVVH�FRUSRUHOOH�HW�m�O�HWKQLH��QRXV�DYRQV�LGHQWL�r�XQH�DVVRFLDWLRQ
VLJQL�FDWLYH �HQWUH �OHV �YDULDQWV �SDWKRJqQHV �RX �SUREDEOHPHQW �SDWKRJqQHV �HW �XQH �DXJPHQWDWLRQ �GX �ULVTXH �GH �'7� ��S������� �DYHF ����� �SRUWHXUV
SDUPL�OHV�FDV�YV������SRUWHXUV�SDUPL�OHV�FRQWUzOHV���1RXV�DYRQV�WURXYr�TXH�FHWWH�DVVRFLDWLRQ�VLJQL�FDWLYH�HVW�VXUWRXW�H[SOLTXrH�SDU�OHV�PXWDWLRQV
LGHQWL�rHV�GDQV�*&.��S��������HW�+1)�$��S����������F�HVW�m�GLUH�OHV�JqQHV�OHV�SOXV�IUrTXHPPHQW�PXWrV�GDQV�OH�GLDEqWH�PRQRJrQLTXH��3DUPL�OHV
SDWLHQWV�DYHF�XQ�'7���QRXV�DYRQV�WURXYr�TXH�OHV�SRUWHXUV�GH�PXWDWLRQ�SDWKRJqQH�rWDLHQW�OrJqUHPHQW�SOXV�PLQFHV�DYHF�XQ�GLDEqWH�GLDJQRVWLTXr�XQ
SHX�SOXV�SUrFRFHPHQW��PDLV�OHV�PrGLFDWLRQV�DQWL�GLDEqWLTXHV�HW�O�KLVWRLUH�IDPLOLDOH�Q�rWDLHQW�SDV�GL�rUHQWHV�HQWUH�OHV�SRUWHXUV�HW�OHV�QRQ�SRUWHXUV�
(Q�FRQFOXVLRQ��QRXV�DYRQV�WURXYr�XQH�SUrYDOHQFH�rOHYrH�GH�PXWDWLRQV�SDWKRJqQHV�SDUPL�OHV�JqQHV�GX�GLDEqWH�PRQRJrQLTXH�FKH]�OHV�SDWLHQWV�DYHF
XQ�'7��FRPPXQ��TXL�SRXUWDQW�QH�SUrVHQWDLHQW�SDV�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV�G�XQ�GLDEqWH�PRQRJrQLTXH��FRPPH�OH�02'<��HW�GRQF�TXL�QH
SRXYDLHQW �SDV �sWUH �LGHQWL�rV �FOLQLTXHPHQW �DYDQW �OH �FULEODJH �JrQLTXH� �&HV �UrVXOWDWV �RXYUHQW �GHV �SHUVSHFWLYHV �QRXYHOOHV �YHUV �XQH �PrGHFLQH
SHUVRQQDOLVrH�GX�GLDEqWH�FRPPXQ��SOXV�rFRQRPH�HQ�FR~WV�GH�VDQWr�JUnFH�DX�FULEODJH�JrQrWLTXH�SHX�RQrUHX[�������GHV�SDWLHQWV�GLDErWLTXHV
QRXYHOOHPHQW�GLDJQRVWLTXrV������



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� %HQMDPLQ�9HUUHW

&2�����'jFRXYHUWH�GqDQRPDOLHV�FRQVWLWXWLRQQHOOHV�ORUV�GqDQDO\VH�JjQRPLTXH�WXPRUDOH���5HWRXU�GqH[SjULHQFH

$XWHXUV��

%HQMDPLQ�9HUUHW������3DWULFN�%HQXVLJOLR������9HURQLFD�*ROGEDUJ������&KULVWRSKH�0DVVDUG������%HQMDPLQ�%HVVH������<RKDQQ�/RULRW������&ODXGLR�1LFRWUD
�����0DXG�1JR�&DPXV������0DULQD�'L�0DULD������6RSKLH�9LOOHEDVVH������'HOSKLQH�:HKUHU������%ULJLWWH�%UHVVDF�GH�3DLOOHUHWV������$OLFH�)LHYHW������2GLOH
&DEDUHW������0DULQH�*XLOODXG�%DWDLOOH������/XGRYLF�/DFURL[������(WLHQQH�5RXOHDX������2OLYLHU�&DURQ����

���'HSDUWHPHQW�GH�PrGHFLQH�RQFRORJLTXH��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���2QFRJrQrWLTXH��$3+3�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
���',7(3��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���'rSDUWHPHQW�GH�%LRORJLH�HW�SDWKRORJLH�PrGLFDOHV��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���'rSDUWHPHQW�GH�%LRORJLH�HW�SDWKRORJLH�PrGLFDOHV��&XULH��3DULV��)UDQFH

0RWV�FOHIV���0rGHFLQH�SHUVRQQDOLVrH��$QDO\VH�VRPDWLTXH��0XWDWLRQ�*HUPLQDOH��2QFRJrQrWLTXH

5jVXPj��

/H �EXW �GH �OD �PrGHFLQH �GH �SUrFLVLRQ �HVW �O�LGHQWL�FDWLRQ �GDQV �OH �JrQRPH �WXPRUDO �GH �SRWHQWLHOOHV �FLEOHV �GH
WUDLWHPHQW� �$X �FRXUV �GH �FHWWH �DQDO\VH� �GHV �YDULDQWV �SDWKRJqQHV �GDQV �GHV �JqQHV �FRQQXV �SRXU �OHXU
LPSOLFDWLRQ �GDQV �GHV �SUrGLVSRVLWLRQV �DX �FDQFHU ��93� �SHXYHQW �sWUH �LGHQWL�rV� �&HUWDLQV �GH �FHV �93 �VRQW
SUrVHQWV�FRQVWLWXWLRQQHOOHPHQW��'DQV�OHV���GHUQLqUHV�DQQrHV��GHV�93�GH�JqQHV�GH�SUrGLVSRVLWLRQ�RQW�rWr
LGHQWL�rV �GDQV �OHV �WXPHXUV �GH ��� �SWV �LQFOXV �GDQV �GHV �SURJUDPPHV �GH �PrGHFLQH �GH �SUrFLVLRQ �GH �QRWUH
LQVWLWXWLRQ��026&$72��0$7&+5���nJH�PrGLDQ���DQV�>�����DQV@�����FDQFHUV�SXOPRQDLUHV����FDQFHUV�GH�OD
SURVWDWH����FDQFHUV�GX�VHLQ��XQ�FDQFHU�GH�OD�YHVVLH��XQ�FDQFHU�GX�FzORQ��XQ�FRUWLFRVXUUrQDORPH��XQ�FDQFHU
25/��XQ�FDQFHU�GH�O�RYDLUH��XQ�SKrRFKURPRF\WRPH��XQH�GRXEOH�ORFDOLVDWLRQ�SDQFUrDV�SRXPRQ���/HV�93
FRQFHUQDLHQW�%5&$���Q �����%5&$���Q ����3$/%���Q ����06+���Q ����73����Q ����9+/��Q ����6XLWH�m�OD
UrXQLRQ�SOXULGLVFLSOLQDLUH��5&3��PROrFXODLUH��FHV�SWV�RQW�rWr�LQYLWrV�m�FRQVXOWHU�HQ�RQFRJrQrWLTXH��PDOJUr
O�DEVHQFH�G�KLVWRLUH�IDPLOLDOH�rYRFDWULFH�GH�SUrGLVSRVLWLRQ�SRXU����SWV�G�HQWUH�HX[��'RX]H�SWV�RQW�rWr�UHpXV
HQ�FRQVXOWDWLRQ�HW�RQW�UrDOLVr�XQ�WHVW�FLEOr��+XLW�Q�RQW�MDPDLV�GRQQr�VXLWH��ELHQ�TXH���G�HQWUH�HX[�DLHQW�rWr
DGUHVVrV�YHUV�XQ�FHQWUH�G�RQFRJrQrWLTXH�SOXV�SURFKH�GH�OHXU�OLHX�GH�UrVLGHQFH��3DUPL�OHV����SWV�WHVWrV���
rWDLHQW�SRUWHXUV�FRQVWLWXWLRQQHOV�GX�93����rWDLHQW�QRQ�SRUWHXUV��9+/��%5&$���%5&$����'HV�WHVWV�FLEOrV�FKH]
GHV�DSSDUHQWrV�RQW �rWr�UrDOLVrV�VHFRQGDLUHPHQW�GDQV���IDPLOOHV�HW �OD �SULVH�HQ�FKDUJH�XVXHOOH�D�rWr
DSSOLTXrH�SRXU�OHV�SRUWHXUV�

&HV�UrVXOWDWV�PRQWUHQW�TXH�O�DFFHSWDWLRQ�G�XQ�WHVW�FRQVWLWXWLRQQHO�DSUqV�DQDO\VH�WXPRUDOH�HVW�JUDQGH��OD
QRQ�UrDOLVDWLRQ�GH�OD�FRQVXOWDWLRQ�GH�JrQrWLTXH�GDQV�QRWUH�VrULH�rWDQW�VRXYHQW�HQ�OLHQ�DYHF�XQH�DOWrUDWLRQ
GH�O�rWDW�JrQrUDO��/HV�93�WXPRUDX[�VRQW�OH�SOXV�IUrTXHPPHQW�FRQVWLWXWLRQQHOV���������PsPH�VL�OH�FDQFHU�QH
IDLW�SDV�SDUWLH�GX�VSHFWUH�KDELWXHO�GH�OD�SUrGLVSRVLWLRQ��/D�SULVH�HQ�FKDUJH�GHV�DSSDUHQWrV�SRUWHXUV�HVW�SDU
DLOOHXUV�TXHVWLRQQDEOH��(OOH�HVW�SHXW�sWUH�H[FHVVLYH�GDQV�OD�PHVXUH�R|�OHV�ULVTXHV�UrHOV�VRQW�PDO�FRQQXV�HW
SRVVLEOHPHQW�SOXV�IDLEOHV�TX�HQ�VLWXDWLRQ�rYRFDWULFH�GH�SUrGLVSRVLWLRQ�

&HWWH �H[SrULHQFH �UrYqOH �O�LPSRUWDQFH �G�DQWLFLSHU �O�LGHQWL�FDWLRQ �GH �FHV �93 �ORUV �GHV �DQDO\VHV �WXPRUDOHV�
'DQV�QRV�SURWRFROHV�GH�UHFKHUFKH�HQ�PrGHFLQH�SHUVRQQDOLVrH��WRXV�OHV�SWV�FRQVHQWHQW�LQLWLDOHPHQW�m�XQH
rYHQWXHOOH �H[SORUDWLRQ�FRQVWLWXWLRQQHOOH� �'DQV�WRXV�OHV �DXWUHV�FRQWH[WHV� �LO �HVW �QrFHVVDLUH�G�DYRLU �GHV
GLVSRVLWLIV �G�RQFRJrQrWLTXH�JDUDQWLVVDQW �XQ �PLQLPXP�G�LQIRUPDWLRQ �SUrDODEOH �HW �XQH�SULVH �HQ �FKDUJH
RUJDQLVrH�HQ�DYDO�GX�WHVW�WXPRUDO��LQWrJUDQW�XQH�5&3�PROrFXODLUH�HW�XQH�FRQVXOWDWLRQ�GH�JrQrWLTXH��,O�HVW
rJDOHPHQW�LQGLVSHQVDEOH�G�DPrOLRUHU �O�rYDOXDWLRQ�GHV�ULVTXHV�GH�FDQFHU�GDQV�FHV�VLWXDWLRQV�G�KLVWRLUH
IDPLOLDOH�SHX�rYRFDWULFH��/D�PXOWLSOLFDWLRQ�GHV�SRUWUDLWV�PROrFXODLUHV�WXPRUDX[�VDQV�FHW�DFFRPSDJQHPHQW
VRXOqYHUDLW�XQH�TXHVWLRQ�rWKLTXH�HW�GH�UHVSRQVDELOLWr�YLV�m�YLV�GHV�SDWLHQWV�HW�GH�OHXU�IDPLOOH�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� -XOLH�/HFOHUF

&2�����3RLQW�VXU�OHV�jSLPXWDWLRQV�FRQVWLWXWLRQQHOOHV�UHVSRQVDEOHV�GH�V\QGURPH�GH�/\QFK

$XWHXUV��

-XOLH�/(&/(5&���������&DWK\�)/$0(17������7RQLR�/29(&&+,2������/XFLH�'(/$775(������(PLOLH�$,7�<$+<$������&DWKHULQH�9(50$87������6WrSKDQLH
%$(57�'(6850217���������1HOO\�%851,&+21���������0\ULDP�%5211(5������2GLOH�&$%$5(7������6\OYLDQH�2/6&+:$1*�������6RSKLH�/(-(81(������
$IDQH�%5$+,0,�������6WrSKDQH�&$77$1�������1HOO\�3$6=�������5RVLQH�*8,0%$8'�������*LOOHV�025,1�������-DFTXHV�0$8,//21������3KLOLSSH�-219($8;
���������3DXO�*(67$�������&KU\VWHOOH�&2/$6�������-HDQQH�1(77(5�������-HVVLFD�025(77$�������3KLOLSSH�'(1,=($8�������3LHUUH�/$85(17�38,*������
7KLHUU\�)5(%285*����������0DULH�3LHUUH�%8,6,1(�������

���2QFRORJLH�HW�*rQrWLTXH�0ROrFXODLUHV��,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
���,QVHUP�805�6�������-3$UF���&HQWUH�GH�5HFKHUFKH�-HDQ�3LHUUH�$8%(57�1HXURVFLHQFHV�HW�&DQFHU��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���(TXLSH�%LRLQIRUPDWLTXH��3ODWHDX�FRPPXQ�GH�%LRORJLH�0ROrFXODLUH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLYHUVLWr��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX����3DULV��)UDQFH
���3$5&&��,16(50��(TXLSH�/DEHOOLVrH�SDU�OD�/LJXH�FRQWUH�OH�&DQFHU��8QLYHUVLWr�3DULV��3DULV��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��&+8�GH�1DQF\��9DQG�XYUH�OqV�1DQF\��)UDQFH
���'rSDUWHPHQW�GH�%LRORJLH�HW�GH�3DWKRORJLH��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+8�/LOOH��/LOOH��)UDQFH
����2QFRJrQrWLTXH��,QVWLWXW�&ODXGLXV�5HJDXG��,8&7�2QFRSzOH��7RXORXVH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH�HW�2QFRJrQrWLTXH��&+8�G�$PLHQV��$PLHQV��)UDQFH
����,16(50�8�����8QLYHUVLWr�GH�/RUUDLQH��9DQG�XYUH�OqV�1DQF\��)UDQFH
����6HUYLFH�G
2QFRJrQrWLTXH��&+�GH�1LRUW��1LRUW��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��8QLYHUVLWr�GH�5HFKHUFKH�3DULV�6FLHQFHV�HW�/HWWUHV��,QVWLWXW�&XULH��3DULV��)UDQFH
����&RQVXOWDWLRQ�G�2QFRJrQrWLTXH��6HUYLFH�GH�&KLUXUJLH�'LJHVWLYH��+zSLWDO�6DLQW�$QWRLQH��3DULV��)UDQFH
����2QFRJrQrWLTXH��'rSDUWHPHQW�G�$QWLFLSDWLRQ�HW�GH�6XLYL�GHV�&DQFHUV��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�2QFRJrQrWLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����'rSDUWHPHQW�GH�%LRORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX����3DULV��)UDQFH
����,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��1RUPDQGLH�8QLYHUVLWr��5RXHQ��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�/\QFK��rSLPXWDWLRQ�FRQVWLWXWLRQQHOOH��rSLJrQrWLTXH

5jVXPj��

/HV�rSLPXWDWLRQV�UHSUrVHQWHQW�XQ�PrFDQLVPH�DOWHUQDWLI�DX[�PXWDWLRQV�JrQrWLTXHV�GDQV�O�rWLRORJLH�GH�FHUWDLQHV�PDODGLHV�JrQrWLTXHV��&�HVW�OH�FDV
GDQV�OH�V\QGURPH�GH�/\QFK��V\QGURPH�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX�FDQFHU��SULQFLSDOHPHQW�GX�FzORQ�HW�GH�O�HQGRPqWUH��OLr�m�XQH�DOWrUDWLRQ
JrQrWLTXH�FRQVWLWXWLRQQHOOH�G�XQ�GHV�JqQHV�FRGDQW�OHV�SURWrLQHV�LPSOLTXrHV�GDQV�OD�UrSDUDWLRQ�GHV�PrVDSSDULHPHQWV�GH�O�$'1��V\VWqPH�0LV0DWFK
5HSDLU���3RXU�TXHOTXHV�SDWLHQWV��O�DOWrUDWLRQ�FRQVWLWXWLRQQHOOH�UHVSRQVDEOH�GH�OD�SUrGLVSRVLWLRQ�DX[�FDQFHUV�HVW�rSLJrQrWLTXH�HW�FRUUHVSRQG�m�XQH
K\SHUPrWK\ODWLRQ�GX�SURPRWHXU�GHV�JqQHV�0/+��RX�06+��

'H �PDQLqUH �JrQrUDOH� �OHV �rSLPXWDWLRQV� �UDUHV �HW �GH �GHVFULSWLRQ �SOXV �UrFHQWH �TXH �OHV �DOWrUDWLRQV �JrQrWLTXHV� �UHVWHQW �PDO �FRQQXHV �HW �PDO
FDUDFWrULVrHV�G�XQ�SRLQW�GH�YXH�IRQFWLRQQHO��/HV�rSLPXWDWLRQV�SHXYHQW�sWUH�SULPDLUHV��FRUUHVSRQGDQW�m�GHV�rYrQHPHQWV�rSLJrQrWLTXHV�SXUV�ODELOHV
GDQV�OHV�OLJQrHV�JHUPLQDOHV��RX�VHFRQGDLUHV��DVVRFLrHV�m�XQH�DOWrUDWLRQ�JrQrWLTXH�HQ�FLV�WUDQVPLVH�m�OD�GHVFHQGDQFH�VXU�XQ�PRGH�0HQGrOLHQ��/HV
rSLPXWDWLRQV�GX�JqQH�06+��VRQW�VHFRQGDLUHV��/H�PrFDQLVPH�PROrFXODLUH�UHVSRQVDEOH�GH�O�K\SHUPrWK\ODWLRQ�GX�SURPRWHXU�D�rWr�ELHQ�FDUDFWrULVr�HW
FRUUHVSRQG�m�XQH�GrOrWLRQ�GH�WDLOOH�YDULDEOH�GH�OD�UrJLRQ����GX�JqQH�(3&$0��VLWXr�HQ�DPRQW�GX�JqQH�06+���/HV�rSLPXWDWLRQV�GX�JqQH�0/+��SHXYHQW
sWUH �SULPDLUHV �RX �VHFRQGDLUHV� �%LHQ �TX�LGHQWL�rHV �GqV ������ �FHV �rSLPXWDWLRQV �UHVWHQW �PDO �FDUDFWrULVrHV �HW �VHPEOHQW �EHDXFRXS �SOXV �FRPSOH[HV�
QRWDPPHQW�HQ�UDLVRQ�GH�OD�GLYHUVLWr�GHV�PrFDQLVPHV�PROrFXODLUHV�LPSOLTXrV��6HXOH�XQH�VRL[DQWDLQH�GH�SDWLHQWV�SRUWHXUV�G�XQH�rSLPXWDWLRQ�GH
0/+��D�SULRUL�SULPDLUH�HW�TXHOTXHV�UDUHV�IDPLOOHV�DYHF�rSLPXWDWLRQ�VHFRQGDLUH�RQW�rWr�GrFULWV�GDQV�OD�OLWWrUDWXUH�m�FH�MRXU�

/D�UHFKHUFKH�G�K\SHUPrWK\ODWLRQ�FRQVWLWXWLRQQHOOH�GX�SURPRWHXU�GX�JqQH�0/+��HVW�UrDOLVrH�GDQV�QRWUH�ODERUDWRLUH�GDQV�OH�FDGUH�GX�GLDJQRVWLF�GH
V\QGURPH�GH�/\QFK�GHSXLV�������/�LPSOLFDWLRQ�GHV�JrQrWLFLHQV��PROrFXODLUHV�HW�FOLQLFLHQV��GX�*URXSH�*rQrWLTXH�HW�&DQFHU��**&��D�SHUPLV�XQ
UHFUXWHPHQW�QDWLRQDO �GH�SDWLHQWV� �3OXV�G�XQH�WUHQWDLQH�GH�FDV�LQGH[�SRUWHXUV�G�XQH�rSLPXWDWLRQ�FRQVWLWXWLRQQHOOH�RQW�DLQVL �SX�sWUH�LGHQWL�rV�m�FH
MRXU��8Q�GLDJQRVWLF�SUrV\PSWRPDWLTXH�D�SX�sWUH�SURSRVr�DX[�DSSDUHQWrV��HW�XQH�WUDQVPLVVLRQ�GH�O�rSLPXWDWLRQ�VXU�DX�PRLQV���JrQrUDWLRQV�D�rWr
PLVH �HQ �rYLGHQFH �GDQV �TXHOTXHV �IDPLOOHV� �/HV �H[SORUDWLRQV �FRPSOrPHQWDLUHV� �FRQVWLWXWLRQQHOOHV �HW �WXPRUDOHV� �UrDOLVrHV �FKH] �FHV �SDWLHQWV
SHUPHWWHQW�G�rFODLUFLU�OHV�PrFDQLVPHV�PROrFXODLUHV�FRQGXLVDQW�m�O�LQDFWLYDWLRQ�GX�JqQH�0/+���'H�QRXYHDX[�YDULDQWV�JrQrWLTXHV��VrJUrJHDQW�DYHF
O�K\SHUPrWK\ODWLRQ �GDQV �OHV �IDPLOOHV� �RQW �QRWDPPHQW �SX �sWUH �LGHQWL�rV� �PRQWUDQW �OD �JUDQGH �GLYHUVLWr �GHV �YDULDQWV �JrQrWLTXHV �UHVSRQVDEOHV
G�rSLPXWDWLRQV�VHFRQGDLUHV��/D�SUHPLqUH�GHVFULSWLRQ�GH�O�LQVHUWLRQ�G�XQH�VrTXHQFH�$OX�GDQV�OD�VrTXHQFH�FRGDQWH�GX�JqQH�0/+��D�DLQVL�rWr�IDLWH�

8QH�UHYXH�GH�OD�OLWWrUDWXUH��DLQVL�TXH�OHV�GL�rUHQWV�WUDYDX[�GX�ODERUDWRLUH�FRQFHUQDQW�OHV�rSLPXWDWLRQV�GX�JqQH�0/+���VHURQW�SUrVHQWrV�

3LiFH�MRLQWH���$VVLVHV����BHSLPXWDWLRQ0/+�B-/HFOHUFBY��GRF[



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� /DeWLWLD�0HXOHPDQV

&2�����7RXWHV�OHV�YDULDWLRQV�QRQ�VHQV�QH�FRQGXLVHQW�SDV�f�XQH�SHUWH�WRWDOH�GH�IRQFWLRQ���OH�SDUDGLJPH�GH�OqH[RQ����GH�%5&$�

$XWHXUV��

/DtWLWLD�0HXOHPDQV������5RP\�0HVPDQ������6DQGULQH�0��&DSXWR���������6RSKLH�.ULHJHU���������0DULQH�*XLOODXG�%DWDLOOH������9LUJLQH�&DX[�0RQFRXWLHU����
����0rODQLH�/rRQH������1DGLD�%RXWU\�.U\]D������-RDQQD�6RNRORZVND������)UDQpRLVH�5rYLOOLRQ������&DSXFLQH�'HOQDWWH�������+rOqQH�7XEHXI����������2PDU
6RXNDULHK������)UDQpRLVH�%RQQHW�'RULRQ�������9LUJLQLH�*XLEHUW�������6DUDE�/L]DUG������3DXO�9LOTXLQ�������0DXG�3ULYDW�����������$XUrOLH�'URXHW�����
&KDUORWWH�*URXW������)DELHQQH�&DOOrMD������/LVD�*ROPDUG����������+DUU\�9ULHOLQJ������'RPLQLTXH�6WRSSD�/\RQQHW�����������&ODXGH�+RXGD\HU���������
7KLHUU\�)UHERXUJ����������0DDLNH�9UHHVZLMN������$OH[DQGUD�0DUWLQV������3DVFDOLQH�*DLOGUDW����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLYHUVLWr��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��5RXHQ��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU��/HLGHQ��3D\V�%DV
���6HUYLFH�GH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
�����8QLYHUVLWr�GH�UHFKHUFKH�3DULV�6FLHQFHV�/HWWUHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�&OLQLTXH�HW�2QFRORJLTXH��&HQWUH�)UDQpRLV�%DFOHVVH�HW�1RUPDQGLH�8QLY��81,&$(1��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
�����+RVSLFHV�&LYLOHV�GH�/\RQ��%URQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�1DQF\��1DQF\��)UDQFH
���8QLWr�G
2QFRORJLH�0ROrFXODLUH�+XPDLQH��&HQWUH�2VFDU�/DPEUHW��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
������,QWHUDFWLYH�%LRVRIWZDUH��5RXHQ��)UDQFH
����,QVHUP�8�����'rSDUWHPHQW�GH�3DWKRORJLH��/DERUDWRLUH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�%HUJRQLr��%RUGHDX[��)UDQFH
����'rSDUWHPHQW�GH�%LRSDWKRORJLH�&HOOXODLUH�HW�7LVVXODLUH�GHV�7XPHXUV��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,QVHUP�8������8QLYHUVLWr�&OHUPRQW�$XYHUJQH��&OHUPRQW�)HUUDQG��)UDQFH
����'rSDUWHPHQW�G
2QFRJrQrWLTXH���&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
����,QVHUP�8�����8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�5RXHQ��5RXHQ��)UDQFH

0RWV�FOHIV���)RUPH�KrUrGLWDLUH�GX�FDQFHU�GX�VHLQ�HW�GH�O�RYDLUH��%5&$���YDULDWLRQV�QRQ�VHQV��PRGL�FDWLRQ�GH�O�rSLVVDJH�HQ�SKDVH��LQWHUSUrWDWLRQ�GHV
YDULDWLRQV�K\SRPRUSKHV

5jVXPj��

/HV�YDULDWLRQV�QRQ�VHQV�DLQVL�TXH�FHOOHV�ORFDOLVrHV�DX�QLYHDX�GHV�VLWHV�FDQRQLTXHV�G�rSLVVDJH��,96c�����VRQW�JrQrUDOHPHQW�FRQVLGrUrHV��VDQV
DPELJXwWr� �FRPPH�GHV �YDULDWLRQV �SHUWH �GH �IRQFWLRQ �HW� �HQ �FRQVrTXHQFH� �VRQW �FODVVrHV �SDWKRJqQHV� �7RXWHIRLV� �FHUWDLQHV �G�HQWUH �HOOHV �VRQW
VXVFHSWLEOHV�G�LQGXLUH�OH�VDXW�HQ�SKDVH�G�XQ�H[RQ�QRQ�HVVHQWLHO��FRQGXLVDQW�SRWHQWLHOOHPHQW�DX�PRLQV�HQ�SDUWLH�m�XQH�SURWrLQH�IRQFWLRQQHOOH��$�Q�GH
WHVWHU�FHWWH�K\SRWKqVH�GDQV�OH�FRQWH[WH�G�XQ�JqQH�GH�SUrGLVSRVLWLRQ�DX�FDQFHU��QRXV�DYRQV�XWLOLVr�FRPPH�PRGqOH�G
rWXGH�O�H[RQ����GH�%5&$���(Q
H�HW��LO�D�rWr�SUrFrGHPPHQW�PRQWUr�TXH�OH�VDXW�HQ�SKDVH�GH�FHW�H[RQ�Q�HQWUDLQH�SDV�OD�SHUWH�FRPSOqWH�GH�IRQFWLRQ�GH�OD�SURWrLQH��'DQV�XQ�SUHPLHU
WHPSV��QRXV�DYRQV�VrOHFWLRQQr�m�SDUWLU�GHV�EDVHV�GH�GRQQrHV�PXWDWLRQQHOOHV�WRXWHV�OHV�YDULDWLRQV�VXSSRVrHV�SDWKRJqQHV�ORFDOLVrHV�GDQV�RX�DXWRXU
O�H[RQ�����H�J��YDULDWLRQV�QRQ�VHQV��IUDPHVKLIW�RX�,96c������/�LPSDFW�VXU�O�rSLVVDJH�GHV����YDULDWLRQV�DLQVL�VrOHFWLRQQrHV�D�HQVXLWH�rWr�rYDOXr�GDQV
XQ�WHVW�EDVr�VXU�O�XWLOLVDWLRQ�GH�PLQLJqQHV�HW�m�SDUWLU�GH�OLJQrHV�O\PSKREODVWRwGHV�GH�SDWLHQWV��ORUVTXH�FH�PDWrULHO�rWDLW�GLVSRQLEOH��'H�SOXV�
FHUWDLQHV�GH�FHV�YDULDWLRQV�RQW�IDLW�O�REMHW�G�XQH�DQDO\VH�GDQV�XQ�HVVDL�IRQFWLRQQHO�EDVr�VXU�O�XWLOLVDWLRQ�GH�FHOOXOHV�VRXFKHV�HPEU\RQQDLUHV�GH�VRXULV�
&HV�GL�rUHQWHV�DSSURFKHV�FRPSOrPHQWDLUHV�RQW�SHUPLV�GH�PRQWUHU�TX�XQH�IUDFWLRQ�LPSRUWDQWH�GH�FHV�YDULDWLRQV��\�FRPSULV�GHV�YDULDWLRQV�QRQ�VHQV�
�L��LQGXLVHQW�XQ�VDXW�HQ�SKDVH�GH�O�H[RQ����GX�IDLW�GH�OD�PRGL�FDWLRQ�GHV�VLWHV�G�rSLVVDJH�RX�G�rOrPHQWV�GH�UrJXODWLRQ��HW��HQ�FRQVrTXHQFH���LL��VRQW
UHVSRQVDEOHV�GH�OD�SURGXFWLRQ�G�XQH�SURWrLQH�DYHF�XQH�GrOrWLRQ�LQWHUQH�PDLV�IRQFWLRQQHOOH��DX�PRLQV�HQ�SDUWLH��/�HQVHPEOH�GH�FHV�GRQQrHV�PRQWUH�
SRXU�OD�SUHPLqUH�IRLV�GDQV�XQ�JqQH�GH�SUrGLVSRVLWLRQ�DX�FDQFHU��TXH�FHUWDLQHV�YDULDWLRQV�QRQ�VHQV�SUrVXPrHV�QXOOHV�FRQWRXUQHQW�OD�SHUWH�WRWDOH�GH
IRQFWLRQ�GX�IDLW�GH�OHXU�LPSDFW�VXU�O�rSLVVDJH��'HV�DQDO\VHV�FRPSOrPHQWDLUHV�GHV�GRQQrHV�FOLQLTXHV�HW�IDPLOLDOHV�GHV�SDWLHQWV�VHURQW�QrFHVVDLUHV
D�Q�G�HVWLPHU�OH�ULVTXH�GH�GrYHORSSHU�XQ�FDQFHU�DVVRFLr�m�FH�W\SH�GH�YDULDWLRQV�K\SRPRUSKHV��&HV�WUDYDX[�VRXOLJQHQW�O�LPSRUWDQFH�G�sWUH�SUXGHQW
GDQV�O�LQWHUSUrWDWLRQ�GHV�YDULDWLRQV�VXSSRVrHV�QXOOHV�ORFDOLVrHV�GDQV�GHV�H[RQV�HQ�SKDVH�QH�FRGDQW�SRXU�DXFXQ�GRPDLQH�IRQFWLRQQHO�HVVHQWLHO�

3LiFH�MRLQWH���$EVWUDFW�$VVLVHV�GH�*rQrWLTXH�/��0HXOHPDQV��������GRF



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� )ORULDQH�3(7,7

&2�����/H�GjuFLW�HQ�IUDWD[LQH�LQGXLW�XQH�VXUFKDUJH�HQ�IHU�GXH�f�XQ�GjIDXW�GH�SDOPLWR\ODWLRQ�GX�UjFHSWHXU�f�OD�WUDQVIHUULQH�TXL
HVW�UjWDEOL�SDU�OqDUWHVXQDWH�

$XWHXUV��

)ORULDQH�3(7,7������$QWKRQ\�'UHFRXUW������0LFKDHO�'XVVLRW������&RUDOLH�=DQJDUHOOL������2OLYLHU�+HUPLQH������$UQROG�0XQQLFK������$JQqV�5{WLJ����

���,QVWLWXW�,0$*,1(��*HQHWLFV�RI�PLWRFKRQGULDO�GLVRUGHUV��805������8QLYHUVLWr�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWr�����%RXOHYDUG�GX�0RQWSDUQDVVH�
������3DULV��)UDQFH��3DULV��)UDQFH
���,QVWLWXW�,0$*,1(��/DERUDWRU\�RI�([FHOOHQFH�*5�([�����%RXOHYDUG�GX�0RQWSDUQDVVH��������3DULV��)UDQFH��3DULV��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV������5XH�GH�6qYUHV��������3DULV��)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���)ULHGUHLFK�DWD[LD��PLWRFKRQGULD��LURQ��WUDQVIHUULQ�UHFHSWRU��SDOPLWR\ODWLRQ��LURQ�VXOIXU�FOXVWHU��DUWHVXQDWH

5jVXPj��

)ULHGUHLFK�V�DWD[LD��)5'$��LV�D�IUHTXHQW�DXWRVRPDO�UHFHVVLYH�GLVHDVH�FDXVHG�E\�D�*$$�UHSHDW�H[SDQVLRQ�LQ�WKH�);1�JHQH�HQFRGLQJ�IUDWD[LQ��D
PLWRFKRQGULDO�SURWHLQ�LQYROYHG�LQ�LURQ�VXOIXU�FOXVWHUV��,6&��ELRJHQHVLV��)UDWD[LQ�GH�FLHQF\�D�HFWV�,6&�FRQWDLQLQJ�SURWHLQV��QDPHO\�UHVSLUDWRU\�FKDLQ
FRPSOH[HV�,�,,,�DV�ZHOO�DV�DFRQLWDVHV��DQG�FDXVHV�DQ�LURQ�RYHUORDG�LQ�EUDLQ�DQG�KHDUW�RI�SDWLHQWV��,Q�WKHVH�WLVVXHV�PLWRFKRQGULDO�LURQ�ORDGLQJ�UHVXOWV�LQ
D�SURJUHVVLYH�DWD[LD�DQG�K\SHUWURSKLF�FDUGLRP\RSDWK\��+RZHYHU��WKH�PHFKDQLVP�RI�LURQ�DFFXPXODWLRQ�GXH�WR�IUDWD[LQ�GH�FLHQF\�UHPDLQV�XQFOHDU��,Q
WKLV�ZD\��ZH�VWXGLHG�WKH�UHJXODWLRQ�RI�LURQ�KRPHRVWDVLV�LQ�SULPDU\��EUREODVWV�IURP�)5'$�SDWLHQWV�

:H�UHSRUW�DQ�DEQRUPDO�FHOOXODU�LURQ�KRPHRVWDVLV�LQ�)5'$��EUREODVWV��LQGXFLQJ�D�PDVVLYH�LURQ�DFFXPXODWLRQ�LQ�WKH�F\WRVRO�DQG�WR�D�OHVVHU�H[WHQW�LQ
PLWRFKRQGULD�ZKHUH�LW�V�DVVRFLDWHG�ZLWK�R[LGDWLYH�VWUHVV��7KH�FHOOXODU�LURQ�XSWDNH�LQYROYHV�WKH�LQWHUQDOL]DWLRQ�RI�WUDQVIHUULQ�UHFHSWRU����7I5���E\
UHFHSWRU�PHGLDWLQJ�HQGRF\WRVLV��ZKLFK�LV�GHSHQGHQW�WR�SDOPLWR\ODWLRQ�VWDWXH�RI�7I5���'HVSLWH�D�QRUPDO�SRVW�WUDQVFULSWLRQDO�UHJXODWLRQ�RI�7I5���ZH
IRXQG�WKDW�)5'$��EUREODVWV�IDLOHG�WR�OLPLW�LURQ�XSWDNH�E\�DFFXPXODWLQJ�7I5��DW�SODVPD�PHPEUDQH��:H�ZHUH�DEOH�WR�GHPRQVWUDWH�WKDW�WKLV�DEQRUPDO
LURQ�XSWDNH�UHVXOWV�LQ�DQ�LPSDLUHG�&RHQ]\PH�$�SRRO�DYDLODEOH�FDXVLQJ�D�VHYHUH�GHIHFW�RI�7I5��SDOPLWR\ODWLRQ��)LQDOO\��ZH�VKRZHG�WKDW�DUWHVXQDWH��DQ
DQWL�PDODULD�GUXJ��OLPLWV�LURQ�RYHUORDG�E\�UHVWRULQJ�7I5��SDOPLWR\ODWLRQ��ZKLFK�FRQWUROV�WKH�LURQ�XSWDNH��7KHVH�GDWD�KLJKOLJKW�WKH�FULWLFDO�UROH�RI
IUDWD[LQ�LQ�LURQ�RYHUORDG�DQG�VXJJHVW�WKDW�DUWHVXQDWH�FRXOG�EH�D�SRWHQWLDO�FDQGLGDWH�PROHFXOH�IRU�WKHUDSHXWLF�WULDOV�RI�)ULHGUHLFK�DWD[LD�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� *DHO�1LFRODV

&2�����/HV�YDULDWLRQV�EL�DOOjOLTXHV�SDWKRJiQHV�GX�JiQH�0<25*�FDXVHQW�XQ�V\QGURPH�UHFRQQDLVVDEOH�f�OqLQWHUIDFH�HQWUH
FDOFLuFDWLRQV�SULPDLUHV�FjUjEUDOHV�HW�DWD[LHV�VSLQR�FjUjEHOOHXVHV

$XWHXUV��

/RX�*UDQJHRQ������'DYLG�:DOORQ������&DPLOOH�&KDUERQQLHU������2OLYLHU�4XHQH]������$QQH�&ODLUH�5LFKDUG������6WrSKDQH�5RXVVHDX������&ODUD�%XGRZVNL
�����7KLEDXG�/HERXYLHU������$QQH�*DtOOH�&RUELOOH������0DULH�9LGDLOKHW������(PPDQXHO�)ODPDQG�5R]H������$XUrOLH�0HQHUHW������0DWKLHX�$QKHLP�����
&KULVWLQH�7UDQFKDQW������3DVFDO�)DYUROH�������-HDQ�&KULVWRSKH�$QWRLQH�������/XF�'HIHEYUH�������;DYLHU�$\ULJQDF�������3LHUUH�/DEDXJH�������-rUrPLH
3DULHQWH�������0LFKHO�&ODQHW�������'DYLG�0DOWsWH�������$QQH�5RYHOHW�/HFUX[�������$QQH�%RODQG�������-HDQ�)UDQpRLV�'HOHX]H�������7KLHUU\�)UHERXUJ
������'LGLHU�+DQQHTXLQ�������'RPLQLTXH�&DPSLRQ�������*DtO�1LFRODV����

���'rSDUWHPHQW�GH�1HXURORJLH��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�1HXURORJLH�HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1�
1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1�
1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�1HXURORJLH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWPHQW�GH�1HXURORJLH�HW�&15�0$-��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���'rSDUWHPHQW�GH�QHXURORJLH��,QVHUP�8������&156�805�������,&0��+zSLWDO�3LWLr�6DOSsWULqUH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��)DFXOWr�GH
PrGHFLQH�GH�6RUERQQH�8QLYHUVLWr��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��)rGrUDWLRQ�GH�0rGHFLQH�7UDQVODWLRQQHOOH�GH�6WUDVERXUJ��)076���,QVWLWXW�GH�*rQrWLTXH�HW�GH�%LRORJLH�0ROrFXODLUH�HW
&HOOXODLUH��,*%0&���+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+zSLWDO�GH�+DXWHSLHUUH�HW�8QLYHUVLWr�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�1HXURORJLH��+zSLWDO�G
$L[�HQ�3URYHQFH��$L[�HQ�3URYHQFH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����6HUYLFH�GH�1HXURORJLH�$�HW�($������&+58�GH�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�0RQWSHOOLHU��0RQWSHOOOLHU��)UDQFH
����6HUYLFH�GH�1HXURORJLH�HW�7RXORXVH�1HXUR,PDJLQJ�&HQWHU��&+8�GH�7RXORXVH��,QVHUP�HW�8QLYHUVLWr�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�1HXURORJLH�HW�,QVHUP�8������,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
����,QVHUP�8�����HW�&15�0$-��&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ�
5RXHQ��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&($��&15*+��(YU\��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�1HXURORJLH��'rSDUWHPHQW�GH�1HXURORJLH�HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV��&+8�GH�5RXHQ�HW
,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH
5RXHQ��5RXHQ��)UDQFH
����,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH�HW�'rSDUWHPHQW�GH�5HFKHUFKH��&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��,QVHUP�
8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ�HW�&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��5RXHQ��)UDQFH

0RWV�FOHIV���FDOFL�FDWLRQV��6&$��0<25*

5jVXPj��

/HV�FDOFL�FDWLRQV�FrUrEUDOHV�SULPDLUHV��&&3��VRQW�XQH�HQWLWr�UDUH�G�H[SUHVVLRQ�QHXURSV\FKLDWULTXH�GLYHUVH�Gr�QLH�SDU�OD�SUrVHQFH�GH�FDOFL�FDWLRQV
PLFURYDVFXODLUHV�FrUrEUDOHV��4XDWUH�JqQHV�VRQW�DVVRFLrV�m�GHV�IRUPHV�DXWRVRPLTXHV�GRPLQDQWHV��&&3�$'����6/&��$��HW�;35��FRGHQW�SRXU�GHV
WUDQVSRUWHXUV�GH�SKRVSKDWH��3'*)% �FRGH�SRXU�XQ�IDFWHXU�GH�FURLVVDQFH�H[SULPr�DX�QLYHDX�GH�O�XQLWr�QHXURYDVFXODLUH�HW�3'*)5%� �SRXU�VRQ
UrFHSWHXU�SULQFLSDO��1RXV�DYRQV�SUrFrGHPPHQW�PRQWUr�TXH�OHV�VLJQHV�FOLQLTXHV�SULQFLSDX[�GH�&&3�$'�VRQW�GHV�PRXYHPHQWV�DQRUPDX[��GHV
WURXEOHV �FRJQLWLIV� �HW �GHV �VLJQHV �SV\FKLDWULTXHV� �DYHF �XQH �PRLQGUH �SURSRUWLRQ �G�DXWUHV �DQRPDOLHV �PRWULFHV ��FrUrEHOOHXVHV� �S\UDPLGDOHV��
5rFHPPHQW��GHV�YDULDQWV�GX�JqQH�0<25*��TXL�FRGH�SRXU�XQH�JO\FRVLGDVH�G�H[SUHVVLRQ�DVWURF\WDLUH��RQW�rWr�UDSSRUWrV�FRPPH�FDXVDQW�XQH�IRUPH
DXWRVRPLTXH�UrFHVVLYH�GH�&&3�

1RXV�DYRQV�FULEOr�0<25*�SDU�VrTXHQpDJH�G�H[RPH�FKH]����FDV�LQGH[�QRQ�DSSDUHQWrV�QH�SUrVHQWDQW�SDV�GH�YDULDQW�SDWKRJqQH�GH�&&3�$'��1RXV
DYRQV�rWXGLr �OHV �FDUDFWrULVWLTXHV �FOLQLTXHV �HW �UDGLRORJLTXHV �GHV �SRUWHXUV �GH�YDULDWLRQV �EL�DOOrOLTXHV �SDWKRJqQHV�GH�0<25* �DSUqV �rWXGH�GH
VrJUrJDWLRQ�HW�OHV�DYRQV�FRPSDUrHV�m�FHOOHV�GH�����SDWLHQWV�&&3�$'�

6HL]H�SDWLHQWV�GH����IDPLOOHV�SUrVHQWDLHQW�XQH�YDULDWLRQ�EL�DOOrOLTXH�UDUH�RX�QRXYHOOH��QRQ�V\QRQ\PH��SHUWH�GH�IRQFWLRQ�RX�SUrGLWH�GrOrWqUH��/D
SrQrWUDQFH�FOLQLTXH�rWDLW�rOHYrH��������V\PSWRPDWLTXHV��nJH�GH�OD�VHXOH�SRUWHXVH�DV\PSWRPDWLTXH������DQV��nJH�PrGLDQ�GH�GrEXW������DQV�
LQWHUYDOOH���������DQV��DYHF�XQH�DWWHLQWH�PRWULFH�DX�SUHPLHU�SODQ��/D�G\VDUWKULH�rWDLW�OH�VLJQH�LQLWLDO�FKH]�������SDWLHQWV��&RQWUDVWDQW�DYHF�OHV
SDWLHQWV �&&3�$'� �����GHV �V\PSWRPDWLTXHV �SUrVHQWDLHQW �DX �PRLQV �� �GHV �� �V\PSWzPHV�VXLYDQWV �DX �FRXUV �GH �O�rYROXWLRQ� �TXL �rWDLHQW �WRXV
VLJQL�FDWLYHPHQW �HQULFKLV �FKH] �OHV �SDWLHQWV �0<25* ��S �� ������ �FKDFXQ� �� �G\VDUWKULH� �V\QGURPH �FrUrEHOOHX[� �WURXEOHV �GH �O�rTXLOLEUH� �VLJQHV
S\UDPLGDX[��HW�V\QGURPH�DNLQrWR�ULJLGH��$SUqV�FRWDWLRQ�GH�FKDTXH�VFDQQHU�SDU�XQH�rFKHOOH�YLVXHOOH�YDOLGrH��OH�VFRUH�WRWDO�GH�FDOFL�FDWLRQV�rWDLW�OH
SOXV�rOHYr�FKH]�OHV�SDWLHQWV�0<25*��S��������FRQWUH�FKDTXH�JqQH�VDXI�;35���S �������PRGqOH�GH�UrJUHVVLRQ�ELQRPLDOH�SUHQDQW�HQ�FRPSWH�O�nJH�DX
VFDQQHU�� �)DLW �IUDSSDQW� ������ �SUrVHQWDLHQW �GHV �FDOFL�FDWLRQV �GX �WURQF �FrUrEUDO �HQ �SOXV �GH �FDOFL�FDWLRQV �rWHQGXHV �G
DXWUHV �UrJLRQV ��QR\DX[ �JULV



FHQWUDX[��FHUYHOHW�f�FRUWH[���3DUPL�HX[����SUrVHQWDLHQW�GHV�FDOFL�FDWLRQV�SRQWLQHV��TXL�Q
RQW�MDPDLV�rWr�REVHUYrHV�GDQV�OHV�&&3�$'��'H�SOXV��WRXV
OHV �SDWLHQWV �0<25* �SUrVHQWDLHQW �XQH �DWURSKLH �FrUrEHOOHXVH �DSUqV �DQDO\VH �YLVXHOOH� �FRQ�UPrH �HQ �,50 �SDU �PRUSKRPrWULH �YR[HO�m�YR[HO �HQ
FRPSDUDLVRQ�DYHF�XQ�JURXSH�&&3�$'� �'DQV���IDPLOOHV� �OH �SqUH�rWDLW �SRUWHXU �GH�SHWLWHV �FDOFL�FDWLRQV�SDOOLGR�GHQWHOrHV� �VXJJrUDQW �XQH�H[SUHVVLRQ
SKrQRW\SLTXH�PDUJLQDOH�FKH]�FHUWDLQV�SRUWHXUV�KrWrUR]\JRWHV�

1RXV�FRQ�UPRQV�TXH�0<25*�HVW�XQ�QRXYHDX�JqQH�FDXVDO�GH�&&3�HW�LGHQWL�RQV�XQ�SKrQRW\SH�FOLQLFR�UDGLRORJLTXH�UHFRQQDLVVDEOH�m�O
LQWHUIDFH�HQWUH
OHV�&&3�HW�OHV�DWD[LHV�VSLQRFrUrEHOOHXVHV�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� 1LFRODV�&+$7521

&2�����&DVVHU�OH�P\VWiUH�GX�FKURPRDQDJHQHVLV���jWXGH�GH����QRXYHDX[�FDV�HW�GHV�GRQQjHV�GH�OD�OLWWjUDWXUH

$XWHXUV��

1LFRODV�&+$7521���������*LXOLDQD�*,$118==,������3LHUUH�$QWRLQH�52//$7�)$51,(5���������)ODYLH�',*8(7���������(OHRQRUD�325&8������.HYLQ�8*8(1�����
-XOLD�/$8(5�=,//+$5'7������$UWKXU�625/,1������)ODYLH�$'(5������$OH[DQGUD�$)(1-$5�������-RULV�$1'5,(8;�������6DQGUD�&+$1727�%$67$5$8'������
3DWULFN�&$//,(5�������(GXDUGR�&$/3(1$�������0DULH�3LHUUH�&25',(5������6\OYLH�-$,//$5'�������1RUD�&+(//28*�������&KULVWqOH�'8%285*����������
/DXUHQFH�)$,95(�������)UDQpRLVH�*,5$5'�������6ROYHLJ�+(,'(�������<YDQ�+(5(1*(5�������%RULV�.(5(1�������6DPDQWKD�.1,*+7�������-DPHV
/(63,1$66(�������/DXUHQFH�/2+0$11�������1DWKDOLH�0$5/(�������5H]D�0$522),$1�������$OLFH�0$685(/�������0LFKqOH�0$7+,(8�������&RULQQH�0(7$<
������$OLVWDLU�3DJQDPHQWD�������0DULH�)UDQFH�325712k�������)DELHQQH�35,(85�������0DUOqQH�5,2�������-HDQ�3LHUUH�6,))52,�������-HQQ\�7$</25������
6WrSKDQLH�9$/(1&(�������$QGUHZ�:,/.,(�������3DWULFN�('(5<������$OH[DQGUH�5(<021'������'DPLHQ�6$1/$9,//(���������&DUROLQH�6&+/87+�%2/$5'
������

���6HUYLFH�GH�JrQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�*(1'(9��&51/��,16(50�8��������&156�805������8&%/���/\RQ��)UDQFH
���&HQWUH�,QWrJUDWLI�GH�*rQRPLTXH��8QLYHUVLWr�GH�/DXVDQQH��/DXVDQQH��6XLVVH
���&HOOXOH�ELRLQIRUPDWLTXH��3ODWHIRUPH�1*6��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�*(1'(9��&51/��8&%/�����,16(50�8������&156�805�������/\RQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��&+8�GH�%UHVW��%UHVW��)UDQFH
���8QLWr�GH�'LDJQRVWLF�3UrLPSODQWDWRLUH��/DERUDWRLUHV�GH�'LDJQRVWLF�*rQrWLTXH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��(TXLSH�*$'��&+8�'LMRQ��'LMRQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�PrGLFDOH��&DUGLRJrQrWLTXH�HW�P\RJrQrWLTXH�PROrFXODLUH�HW�FHOOXODLUH��$3+3��+zSLWDO�GH�OD�3LWLr�6DOSsWULqUH���3DULV�
)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�PrGLFDOH��8)�GH�*rQrWLTXH�FOLQLTXH����$3+3��+zSLWDO�G�(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+58�GH�/LOOH��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�PrGLFDOH��8)�GH�*rQrWLTXH�FKURPRVRPLTXH��+zSLWDO�G
HQIDQWV�$UPDQG�7URXVVHDX��$3+3��3DULV��)UDQFH
����/DERUDWRLUH�GH�*rQrWLTXH�&KURPRVRPLTXH�HW�0ROrFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
����&OLQLFDO�*HQHWLFV�*URXS��05&�:HDWKHUDOO�,QVWLWXWH�RI�0ROHFXODU�0HGLFLQH��8QLYHUVLW\�RI�2[IRUG��2[IRUG��5R\DXPH�8QL
����6HUYLFH�GH�F\WRJrQrWLTXH�HW�ELRORJLH�FHOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
����/DERUDWRLUH�GH�F\WRJrQrWLTXH��6HUYLFH�GH�JrQrWLTXH�PrGLFDOH����&+8�7RXUV��7RXUV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����,*'5��&156�805�������8QLYHUVLWr�GH�5HQQHV����5HQQHV��)UDQFH
����&HQWUH�GH�JrQrWLTXH��+zSLWDO�G�HQIDQWV��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����/DERUDWRLUH�GH�F\WRJrQrWLTXH�FRQVWLWXWLRQQHOOH�HW�SUrQDWDOH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��$3+3��+zSLWDO�GH�OD�3LWLr�6DOSsWULqUH��3DULV�
)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�7RXUV��7RXUV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��+zSLWDO�GH�OD�3LWLr�6DOSsWULqUH��$VVLVWDQFH
3XEOLTXH���+zSLWDX[�GH�3DULV��3DULV��)UDQFH
����:HOOFRPH�7UXVW�&HQWUH�IRU�+XPDQ�*HQHWLFV��8QLYHUVLW\�RI�2[IRUG��2[IRUG��5R\DXPH�8QL
����6HUYLFH�GH�JrQrWLTXH��&+�0rWURSROH�6DYRLH��&KDPErU\��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH��/DERUDWRLUH�&(5%$��6DLQW�2XHQ�O
$XPzQH��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�'LMRQ��'LMRQ��)UDQFH
����,QVWLWXWH�RI�1HXURORJ\��8QLYHUVLW\�&ROOHJH�/RQGRQ��/RQGRQ��5R\DXPH�8QL
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH�HW�RQFRJrQrWLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
����6HUYLFH�GH�F\WRJrQrWLTXH��+zSLWDO�+HQUL�0RQGRU��&UHWHLO��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&KURPRVRPLTXH�HW�0ROrFXODLUH��&+8�+zSLWDO�1RUG��6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��$3�+3��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���FKURPRDQDJHQHVLV��FKURPRWKULSVLV��:*6��UHPDQLHPHQW�FKURPRVRPLTXH��1*6

5jVXPj��

/
HVVRU�GHV�DQDO\VHV�SDQJrQRPLTXHV�D�SHUPLV�GH�GrFRXYULU �GHV�UrDUUDQJHPHQWV�FRPSOH[HV�UrVXOWDQW�G
rYrQHPHQWV�FDWDVWURSKLTXHV�DSSHOrV
FKURPRDQDJHQHVLV� �%LHQ �TXH �IUrTXHQWV �GDQV �FHUWDLQHV �WXPHXUV� �FHV �UHPDQLHPHQWV �VRQW �HQFRUH �H[FHSWLRQQHOV �GDQV �GHV �rFKDQWLOORQV
FRQVWLWXWLRQQHOV��1RXV�DYRQV�UHJURXSr����FDV�GH�OD�OLWWrUDWXUH�DYHF����QRXYHDX[�FDV�SRXU�LGHQWL�HU�OHV�PrFDQLVPHV�ELRORJLTXHV�VRXV�MDFHQWV��1RWUH
DQDO\VH�FRQ�UPH�OH�UHJURXSHPHQW�TXDVL�H[FOXVLI�GHV�SRLQWV�GH�FDVVXUH�VXU�XQ�VHXO�FKURPRVRPH�GDQV�XQH�PDMRULWr�GH�FDV��6L�QRXV�GLVWLQJXRQV��
W\SHV�SULQFLSDX[�GH�UHPDQLHPHQWV�SURFKHV�GHV�Gr�QLWLRQV�H[LVWDQWHV�GH�OD�OLWWrUDWXUH�GH�FKURPRWKULSVLV� �FKURPRSOH[LH� �FKURPRDQDV\QWKHVLV� �FHV
GHUQLHUV�SUrVHQWHQW�GHV�FDUDFWrULVWLTXHV�HQFRUH�QRQ�GrFULWHV��,O�H[LVWH��SDU�H[HPSOH��XQH�IRUWH�WHQGDQFH�GHV�JDLQV�GX�QRPEUH�GH�FRSLHV�DSSDUXV�m
sWUH�UHJURXSrV�HW�LQVrUrV�HQVHPEOH�

'DQV�XQ�VHFRQG�WHPSV��QRXV�DYRQV�rWXGLr�OD�GLVWULEXWLRQ�GHV������SRLQWV�GH�FDVVXUH�GH�FHV����UHPDQLHPHQWV��FHOOH�GHV�FKURPRDQDJHQHVLV
WXPRUDX[��Q� ��������SRLQWV�GH�FDVVXUH��HW�FHOOH�GHV�UHPDQLHPHQWV�VLPSOHV��Q� �����SRLQWV�GH�FDVVXUH��HW�O�DYRQV�FRPSDUr�m�XQH�UrSDUWLWLRQ
DOrDWRLUH��K\SRWKqVH�QXOOH���3RXU�OHV���JURXSHV�GH�SRLQWV�GH�FDVVXUH��FKURPRDQDJHQHVLV�FRQVWLWXWLRQQHOV��WXPRUDX[�HW�UHPDQLHPHQWV�VLPSOHV���QRXV
REVHUYRQV�XQ�HQULFKLVVHPHQW�GHV�SRLQWV�GH�FDVVXUH�GDQV�OHV�UrJLRQV�VH�UrSOLTXDQW�WDUGLYHPHQW�DX�FRXUV�GX�F\FOH�FHOOXODLUH��/D�GLVWULEXWLRQ�GHV
SRLQWV�GH�FDVVXUH�GHV�UHPDQLHPHQWV�FRPSOH[HV�DSSDUDvW �SURFKH�G�XQH�UrSDUWLWLRQ�DOrDWRLUH��K\SRWKqVH�QXOOH� �V�DJLVVDQW�GHV�DXWUHV�FULWqUHV
DQDO\VrV��7RSRORJLFDOO\�$VVRFLDWHG�'RPDLQV��7$'V���/DPLQD�$VVRFLDWHG�'RPDLQV��/$'V���rOrPHQWV�UrSrWrV��PDUTXDJH�HQ�EDQGHV�*��FRPSDUWLPHQW
$�%��GLVWDQFH�DX[�RULJLQHV�GH�UrSOLFDWLRQ��VLWHV�GH�IUDJLOLWr�FKURPRVRPLTXH���(Q�UHYDQFKH��SRXU�OHV�UHPDQLHPHQWV�VLPSOHV��LO�H[LVWH�XQH�GrSOrWLRQ



VLJQL�FDWLYH�HQ�SRLQWV�GH�FDVVXUH�GDQV�OHV�/$'V��&H�GHUQLHU�UrVXOWDW�LQ�UPH�O�K\SRWKqVH�G�XQ�FRQWLQXXP�HQWUH�UHPDQLHPHQWV�VLPSOHV�HW�FRPSOH[HV�

/D�SUREDELOLWr�DFFUXH�GH�FDVVXUH�GDQV�OHV�UrJLRQV�m�UrSOLFDWLRQ�WDUGLYH�DSSXLH�O�K\SRWKqVH�G�XQH�FRQGHQVDWLRQ�SUrPDWXUrH�G�XQ�FKURPRVRPH�GDQV
XQ�PLFURQR\DX��&HWWH�VrTXHVWUDWLRQ�H[SOLTXH�OH�UHJURXSHPHQW�GHV�FDVVXUHV�VXU�XQ�VHXO�FKURPRVRPH�HW�HVW�OH�OLHX�G�XQH�UrSOLFDWLRQ�UHWDUGrH���/D
FRQGHQVDWLRQ�KnWLYH�HQWUDvQH�OH�GrFURFKDJH�GHV�IRXUFKHV�GH�UrSOLFDWLRQ�HQFRUH�DFWLYHV�GDQV�OHV�UrJLRQV�OHV�SOXV�HQ�UHWDUG� �6L �OHV�IRXUFKHV
UDFFURFKHQW �G�DXWUHV�IUDJPHQWV�G�$'1� �OH �FKURPRVRPH�UHFRQVWUXLW �SRUWHUD�GHV�FLFDWULFHV�GH�FHV�PrFDQLVPHV�UrSOLFDWLIV� �6L �OHV �IRXUFKHV�VH
GrFURFKHQW�FRPSOqWHPHQW�HW�IRQW�DSSDUDvWUH�GH�YrULWDEOHV�FDVVXUHV�GRXEOH�EULQ��OHV�IUDJPHQWV�VHURQW�UDERXWrV�OH�PLHX[�SRVVLEOH�

1RV�UrVXOWDWV�VXJJqUHQW�XQH�RULJLQH�FRPPXQH�GHV�UHPDQLHPHQWV�FRPSOH[HV�

3LiFH�MRLQWH���$VVLVHVBFKURPRWKULSVLV�Y��GRF[



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� %HQMDPLQ�&RJQd

&2�����$SSRUW�GX�JjQRPH�WULR�SRXU�OH�GLDJQRVWLF�GH�OD�GjuFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

%HQMDPLQ�&RJQr���������7KRPDV�%HVQDUG������6rEDVWLHQ�.�U\���������0DULH�/DXUH�9XLOODXPH���������$QQLFN�7RXWDLQ���������'RPLQLTXH�%RQQHDX��������
(VWHOOH�&ROLQ���������/DXUHQW�3DVTXLHU���������:LOIULHG�&DUUr���������&KULVWqOH�'XERXUJ���������6\OYLH�2GHQW���������%ULJLWWH�*LOEHUW�'XVVDUGLHU����������
6DQGUD�0HUFLHU���������-HDQ�)UDQpRLV�'HOHX]H�������5LFKDUG�5HGRQ������%HUWUDQG�,VLGRU���������6WrSKDQH�%r]LHDX�������

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���O
,QVWLWXW�GX�7KRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH
���805�������L%UDLQ��8QLYHUVLWr�GH�7RXUV��,QVHUP��7RXUV��)UDQFH
���805�8�����,16(50��7RXUV��)UDQFH
���'rSDUWHPHQW�GH�%LRFKLPLH�HW�*rQrWLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH
���(TXLSH�0LWRYDVF/DE���,QVWLWXW�0LWR9DVF��805�&156�������,16(50�8������8QLYHUVLWr�G�$QJHUV��$QJHUV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���&156�805�������8QLYHUVLWr�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����($������8QLYHUVLWr�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��8QLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH

0RWV�FOHIV���Gr�FLHQFH�LQWHOOHFWXHOOH��JrQRPH��H[RPH��YDULDQWV�VWUXFWXUDX[

5jVXPj��

/H �VrTXHQpDJH �GH �O�H[RPH �SRXU �OH �GLDJQRVWLF �GH �OD �Gr�FLHQFH �LQWHOOHFWXHOOH ��',� �VH �JrQrUDOLVH �HW �OH �SODQ �c �)UDQFH �PrGHFLQH �JrQRPLTXH �����h
SURPHW�XQ�DFFqV�m�FRXUW�WHUPH�DX�VrTXHQpDJH�GX�JrQRPH�HQWLHU��/�DSSRUW�GX�JrQRPH�UHVWH�FHSHQGDQW�SHX�rWXGLr�SDU�UDSSRUW�m�O�H[RPH�GDQV�FHWWH
LQGLFDWLRQ��'DQV�XQ�FDGUH�GH�UHFKHUFKH��QRXV�DYRQV�REWHQX�XQ��QDQFHPHQW�SDU�OD�)RQGDWLRQ�0DODGLHV�5DUHV�SHUPHWWDQW�OH�VrTXHQpDJH�GX�JrQRPH
HQ�WULR�GH����SDWLHQWV�SUrVHQWDQW�XQH�',�PRGrUrH�m�VrYqUH��VRXYHQW�V\QGURPLTXH��,OV�RQW�rWr�UHFUXWrV�DSUqV�XQH�DQDO\VH�QRQ�FRQFOXDQWH�SDU�H[RPH
WULR�DX�VHLQ�GH�O�rWXGH�+8*2',06��UHFUXWHPHQW�GX�FHQWUH�GH�UrIrUHQFH�&/$'�2XHVW���/HV�619V�HW�,1'(/V�RQW�rWr�DQDO\VrV�DYHF�*$7.��OHV�YDULDQWV
VWUXFWXUDX[��69V��DYHF�0$17$��TXL�XWLOLVH�OHV�LQIRUPDWLRQV�SRUWrHV�SDU�OHV�c�VSOLW�UHDGV�h�HW�c�SDLUHG�UHDGV�h�SRXU�OD�GrWHFWLRQ�GH�WRXV�OHV�W\SHV�GH
69��HW�OHV�&19V�DYHF�FQ�0236��LQWHUYDOOHV�GH����SE��

/�DQDO\VH�GHV�YDULDQWV�GDQV�OD�VrTXHQFH�FRGDQWH�D�LGHQWL�r�����GHX[�SDWLHQWV�DYHF�GHV�YDULDQWV�IDX[�VHQV�GH�QRYR�GDQV�OH�JqQH�+�)�$��XQ�JqQH�HQ
FRXUV�GH�SXEOLFDWLRQ��GDQV�XQ�H[RQ�QRQ�FRXYHUW�SDU�H[RPH������XQ�YDULDQW�IDX[�VHQV�GH�QRYR�GDQV�OH�JqQH�7)(���UrFHPPHQW�SXEOLr��HW�����XQ�YDULDQW
VWRS�SDWKRJqQH�GDQV�XQ�JqQH�HQ�FRXUV�GH�SXEOLFDWLRQ�KrULWr�G�XQH�PqUH�KrWrUR]\JRWH�HW�DV\PSWRPDWLTXH��/�DQDO\VH�GHV�69V�SDU�0$17$�D�PRQWUr��
����XQH�WUDQVORFDWLRQ�W������S�����T����rTXLOLEUrH�GH�QRYR�DYHF�GHV�SRLQWV�GH�FDVVXUH�LQWHUJrQLTXHV������XQH�LQYHUVLRQ�GH�QRYR�GH����0E�LPSOLTXDQW
OH�JqQH�)2;3�������XQH�LQYHUVLRQ�GH���0E�GH�QRYR�VXU�OH�EUDV�ORQJ�GX�FKURPRVRPH���DYHF�GHV�SRLQWV�GH�FDVVXUHV�LQWHUJrQLTXHV��HW�����XQH�GrOrWLRQ
GH����NE�GH�QRYR�HPSRUWDQW�XQ�H[RQ�GX�JqQH�&;RUI���VXU�OH�FKURPRVRPH�;�FKH]�XQH��OOH��/�DQDO\VH�FRPSOrPHQWDLUH�GHV�&19V�SDU�FQ�0236�D�PLV
HQ�rYLGHQFH�XQH�GrOrWLRQ�GH���NE�m�O�rWDW�KRPR]\JRWH�GDQV�OH�JqQH�5635<���TXL�Q�D�SDV�rWr�LGHQWL�rH�SDU�0$17$�m�FDXVH�G�XQ�PDXYDLV�DOLJQHPHQW
DX�QLYHDX�GHV�SRLQWV�GH�FDVVXUHV��/�rWXGH�GHV�YDULDQWV�GDQV�XQH�K\SRWKqVH�DXWRVRPLTXH�UrFHVVLYH�D�PLV�HQ�rYLGHQFH�GHX[�YDULDQWV�SDWKRJqQHV
GDQV�OH�JqQH�+$&(��HW�WURLV�SRWHQWLHOV�QRXYHDX[�JqQHV�GH�',��GRQW�,176���SRXU�OHTXHO�XQH�FRKRUWH�GH�SDWLHQWV�HVW�HQ�FRXUV�GH�FRQVWLWXWLRQ�

$X�WRWDO��OHV�UrVXOWDWV�SUrOLPLQDLUHV�GH�FHWWH�FRKRUWH�HQFRUH�HQ�FRXUV�G�DQDO\VH�PRQWUHQW�TX�XQ�GLDJQRVWLF�SUREDEOH�SHXW�sWUH�rWDEOL�FKH]������
SDWLHQWV��FRPSUHQDQW���69V�GRQW���YLVLEOHV�SDU�XQH�DQDO\VH�GX�FDU\RW\SH��'H�QRXYHDX[�JqQHV�FDQGLGDWV�RQW�SX�sWUH�LGHQWL�rV�HQ�UrFHVVLI��XQ�PRGH
GH�WUDQVPLVVLRQ�TXL�HVW�SHXW�sWUH�VRXV�HVWLPr�SDU�OHV�rWXGHV�HQ�WULR��$�QRWHU�TXH�FKH]�XQ�SDWLHQW�VDQV�FDQGLGDW��XQ�YDULDQW�SDWKRJqQH�GDQV�1,3%/�D
rWr �LGHQWL�r �HQ �PRVDwTXH �m ���� �GDQV �OD �VDOLYH �VXLWH �m �XQH �DQDO\VH �SDU �SDQHO �DSUqV �UrrYDOXDWLRQ �GX �SKrQRW\SH� �%LHQ �TX�DXFXQ �rYqQHPHQW
VXVFHSWLEOH�G�sWUH�SDWKRJqQH�GDQV�OHV�UrJLRQV�QRQ�FRGDQWHV�Q�DLW�rWr�LGHQWL�r�SRXU�OH�PRPHQW��OH�JrQRPH�HQ�WULR�SUrVHQWH�XQ�UHQGHPHQW�VXSrULHXU
m�O�H[RPH�JUnFH�m�OD�GrWHFWLRQ�GHV�69V�HW�XQH�PHLOOHXUH�FRXYHUWXUH�GHV�UrJLRQV�FRGDQWHV�

3LiFH�MRLQWH���DEVWUDFW�DVVLVHV����B%&�GRF



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� $QQDFKLDUD�'H�6DQGUH�*LRYDQQROL

&2�����/H�V\QGURPH�0$'D0��XQH�QRXYHOOH�G\VSODVLH�DFURPDQGLEXODLUH�GXH�f�OqDEVHQFH�GH�OD�SURWjLQH�07;���UHOLH�OH
G\VIRQFWLRQQHPHQW�PLWRFKRQGULDO�DX�QR\DX

$XWHXUV��

6DKDU�(ORXHM������.DULP�+DUKRXUL������&RUDOLQH�$LUDXOW������0RUJDQH�/HPDR������*HQHYLqYH�%DXMDW������6KHHOD�1DPSRRWKLUL������+�O\D�.D\VHULOL�����
1LKDO�$O�0HQDEDZ\������/DLOD�6HOLP������5REHUW�5XELQV]WDMQ������&KD\NL�&KDUDU������&DWKHULQH�%DUWROL������$JQqV�5{WLJ������-rUrPLH�0RUWUHX[������3HWHU
%DXHU�������&DWDULQD�3HUHLUD�������1DWKDOLH�(VFDQGH�%HLOODUG�������$QWRLQH�0XFKLU�������/LVD�0DUWLQR�������<RVHI�*UXHQEDXP������6RQJ+XD�/HH������
3KLOLSSH�0DQLYHW�����������*X\�/HQDHUV������%UXQR�5HYHUVDGH�������1LFRODV�/rY\����������$QQDFKLDUD�'H�6DQGUH�*LRYDQQROL��������

���,16(50�8�������0DUVHLOOH�0HGLFDO�*HQHWLFV��$L[�0DUVHLOOH�8QLYHUVLWr��0DUVHLOOH��)UDQFH
���0LWR/DE��&156�805�������,16(50�8������8QLYHUVLWr�G�$QJHUV��&+8�G�$QJHUV��$QJHUV��)UDQFH
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��,16(50�805�������,0$*,1(�,QVWLWXWH��1HFNHU�(QIDQWV�0DODGHV�+RVSLWDO��3DULV��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULF�*HQHWLFV��$PULWD�,QVWLWXWH�RI�0HGLFDO�6FLHQFHV�	�5HVHDUFK�&HQWUH��.HUDOD��,QGH
���0HGLFDO�*HQHWLFV�'HSDUWPHQW��.Rp�XQLYHUVLW\��6FKRRO�RI�0HGLFLQH��.86R0����,VWDQEXO��7XUTXLH
���1HXURORJ\�DQG�PHWDEROLF�GLYLVLRQ��&DLUR�XQLYHUVLW\�FKLOGUHQ�KRVSLWDO��&DLUR��jJ\SWH
���3ROH�RI�$QHVWKHVLRORJ\�DQG�5HDQLPDWLRQ��1HFNHU�(QIDQWV�0DODGHV�+RVSLWDO��3DULV��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��,QVWLWXWH�RI�/LIH�6FLHQFHV��+HEUHZ�8QLYHUVLW\�RI�-HUXVDOHP��-HUXVDOHP��,VUDtO
���,16(50�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����&(172*(1(�$*��&(172*(1(�$*��5RVWRFN��$OOHPDJQH
����$67$5��,QVWLWXWH�RI�0HGLFDO�%LRORJ\��6LQJDSRUH��6LQJDSRXU
����,QVHUP�8056�����&HQWHU�RI�5HVHDUFK�LQ�0\RORJ\��,QVWLWXW�GH�0\RORJLH��6RUERQQH�8QLYHUVLWr��*�+��3LWLH�6DOSHWULHUH����3DULV��)UDQFH
����&HOH6FUHHQ�6$6��&HOH6FUHHQ�6$6��3DULV��)UDQFH
����$3+3��%LREDQN�/DULERLVLqUH�%%�������������+zSLWDO�/DULERLVLqUH��3DULV��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��/D�7LPRQH�&KLOGUHQ
V�KRVSLWDO��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���07;���PHWD[LQ��PLWRFKRQGULH��YLHLOOLVVHPHQW��QR\DX��ODPLQRSDWKLH��G\VSODVLH�DFURPDQGLEXODLUH

5jVXPj��

/HV�V\QGURPHV�c�G\SODVLH�DFURPDQGLEXODLUH�h��0$'��FRQQXV�VRQW�GXV�SULQFLSDOHPHQW�m�GHV�PXWDWLRQV
UrFHVVLYHV�GHV�JqQHV�/01$��=0367(���RX�%$1)��HW�IRQW�SDUWLH�GX�VSHFWUH�SKrQRW\SLTXH�GHV�ODPLQRSDWKLH
SURJrURLGHV� �,OV �VRQW �FDUDFWrULVrV �SDU �GHV �DQRPDOLHV �PDMHXUHV �GH �OD �PRUSKRORJLH �HW �GHV �IRQFWLRQV
QXFOrDLUHV�

1RXV�UDSSRUWRQV�O�LGHQWL�FDWLRQ�GH�TXDWUH�PXWDWLRQV�QXOOHV�KRPR]\JRWHV�GL�rUHQWHV�GX�JqQH�07;���FRGDQW
SRXU�OD�0(7$;,1(����FKH]�VL[�HQIDQWV�DWWHLQW�G�XQH�G\VSODVLH�DFURPDQGLEXODLUH�VrYqUH��DSSHOrH�0$'D0
V\QGURPH��0DQGLEXORDFUDO�'\VSODVLD�DVVRFLDWHG�WR�07;���

/D�0(7$;,1(���HVW�XQH�SURWrLQH�XELTXLWDLUH�GH�OD�PHPEUDQH�PLWRFKRQGULDOH�H[WHUQH��00(��LPSOLTXrH�GDQV
O�LPSRUW�GH�SURWrLQHV�m�WRSRORJLH�FRPSOH[H�GDQV�OD�00(�HW�GDQV�O�LQGXFWLRQ�GH�O�DSRSWRVH�HQ�UrSRQVH�DX
71)�DOSKD� �&HV �SDWLHQWV� �LVVXV �GH �IDPLOOHV �FRQVDQJXLQHV �G�RULJLQHV �JrRJUDSKLTXHV �GL�rUHQWHV� �SUrVHQWHQW
XQH�DWWHLQWH�FOLQLTXH�KRPRJqQH�HW�WUqV�SURFKH��GHV�ODPLQRSDWKLHV�SURJrURLGHV�FRPPH�OHV�0$'�RX�OD
3URJHULD�GH�+XWFKLQVRQ�*LOIRUG��+*36���LQFOXDQW�XQ�UHWDUG�GH�FURLVVDQFH�SRVW�QDWDO��XQH�OLSRG\VWURSKLH��XQH
G\VPRUSKLH�IDFLDOH�W\SLTXH�DYHF�PLFURJQDWKLH��GHV�RUHLOOHV�ODUJHV�EDV�LPSODQWrHV��XQH�DFFXPXODWLRQ�GH
WLVVX�DGLSHX[�DX�QLYHDX�GHV�MRXHV��XQ�QH]��Q�HW�ORQJ��GHV�UrVRUSWLRQV�RVVHXVHV�GLVWDOHV��GHV�FDOFL�FDWLRQV
DUWrULHOOHV��XQH�K\SHUWHQVLRQ�H[WUsPHPHQW�VrYqUH�HW�XQH�JORPrUXORVFOrURVH�

/HV�ZHVWHUQ�EORWV�UrDOLVrV�VXU�OHV��EUREODVWHV�GH�GHX[�SDWLHQWV�RQW�PRQWUr�O�DEVHQFH�WRWDOH�GH�OD�SURWrLQH
0(7$;,1(����DFFRPSDJQrH�SDU�O�DEVHQFH�GH�VRQ�SDUWHQDLUH�0(7$;,1(����rJDOHPHQW�ORFDOLVr�GDQV�OD�00(�

/HV ��EUREODVWHV �SUrVHQWDLHQW �SDU �DLOOHXUV �XQH �IUDJPHQWDWLRQ �PDMHXUH �GX �UrVHDX �PLWRFKRQGULDO�
SUREDEOHPHQW �GXH �m �XQH �DXJPHQWDWLRQ �GHV �SURFHVVXV �GH ��VVLRQ �PLWRFKRQGULDOH� �XQH �UrGXFWLRQ �GH
FRPSRVDQWV �GH �OD �FKDLQH �UHVSLUDWRLUH �VLPLODLUH �m �FHOOH �REVHUYrH�GDQV �OH �+*36�HW �XQH�UrGXFWLRQ �GHV
FDSDFLWrV �GH�SKRVSKRU\ODWLRQ�R[\GDWLYH� �'H�SOXV� �OHV ��EUREODVWHV �GHV�SDWLHQWV �UrVLVWDLHQW �m �O�LQGXFWLRQ�GH
O�DSRSWRVH�SDU�OH�71)�DOSKD�RX�OD�VWDXURVSRULQH��FRQGXLVDQW��FRPPH�SUREDEOHV�YRLHV�DOWHUQDWLYHV�YLVDQW�m
c �QHXWUDOLVHU �h �OHV �FHOOXOHV �DOWrUrHV �GDQV �O�RUJDQLVPH� �m �XQH �DXJPHQWDWLRQ �GH �OD �VHQHVFHQFH� �GH �OD
PLWRSKDJLH �HW �GHV �WHPSV �GH �GrGRXEOHPHQW �FHOOXODLUH� �'H �IDpRQ �LQWrUHVVDQWH� �GHV �DQRPDOLHV
PRUSKRORJLTXHV�QXFOrDLUHV�PDMHXUHV�RQW�rWr�REVHUYrHV�m�OD�IRLV�GDQV�OHV��EUREODVWHV�GHV�SDWLHQWV�GrSOrWrV
HQ�0(7$;,1(���HW�FKH]�&��HOHJDQV�VRXV�H[SULPDQW�O�RUWKRORJXH�PW[���SDU�VL51$��1RXV�UDSSRUWRQV�GRQF



O�LGHQWL�FDWLRQ �GX �V\QGURPH �0$'D0� �UrYrODQW �XQH �UHODWLRQ �LQDWWHQGXH �HQWUH �OD �FRPSRVLWLRQ �� �IRQFWLRQ
PLWRFKRQGULDOH�HW�OD�PRUSKRORJLH�QXFOrDLUH��rWDEOLVVDQW�XQ�OLHQ�SK\VLRSDWKRORJLTXH�DYHF�OHV�ODPLQRSDWKLHV
SURJrURLGHV�FRQQXHV�HW�VRXV�WHQGDQW�SUREDEOHPHQW�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV�FRPPXQHV�REVHUYrHV�
&HV�WUDYDX[�VRQW�HQ�FRXUV�GH�SHHU�UHYLHZ�GDQV�1DWXUH�&RPPXQLFDWLRQV�

3LiFH�MRLQWH���DEVWUDFW�(ORXHM�HW�DO��07;��PXWDWLRQV�GRF[



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� 1ROZHQQ�-HDQ�0DUcDLV

&2�����3DWKRORJLHV�XOWUD�UDUHV�GLDJQRVWLTXjHV�SDU�VjTXHQhDJH�KDXW�GjELW�GqH[RPH�VXU�XQH�VjULH�GH�����SDWLHQWV�GDQV�OH
GRPDLQH�GHV�DQRPDOLHV�GX�GjYHORSSHPHQW�DX�&+8�GH�5HQQHV

$XWHXUV��

3DXO�5ROOLHU���������&KULVWHOH�'XERXUJ���������:LOIULG�&DUUr������9rURQLTXH�'DYLG���������&KORr�4XHOLQ������0rODQLH�)UDGLQ������/DXUHQW�3DVTXLHU��������
6\OYLH�2GHQW���������1ROZHQQ�-HDQ�0DUpDLV����

���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�5(11(6��5(11(6��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH�PROrFXODLUH�HW�JrQRPLTXH��&+8�5(11(6��5(11(6��)UDQFH
���&156�805�������,*'5���8QLYHUVLWr�GH�5HQQHV����5(11(6��)UDQFH
���,16(50�������&,&�SrGLDWULTXH��5(11(6��)UDQFH
���&HQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�&/$'�28(67��&+8�5(11(6��5(11(6��)UDQFH

0RWV�FOHIV���$QRPDOLHV�GX�GrYHORSSHPHQW��Gr�FLHQFH�LQWHOOHFWXHOOH��SDWKRORJLHV�XOWUD�UDUHV��VrTXHQpDJH�KDXW�GrELW�G
H[RPH�

5jVXPj��

/�DYqQHPHQW�GHV�WHFKQLTXHV�GH�VrTXHQpDJH�KDXW�GrELW��6+'��D�SHUPLV�G�DXJPHQWHU�UDSLGHPHQW�OH�UHQGHPHQW�GLDJQRVWLTXH�FKH]�OHV�SDWLHQWV
SRUWHXUV�G�DQRPDOLHV�GX�GrYHORSSHPHQW��$'��DYHF�RX�VDQV�Gr�FLHQFH�LQWHOOHFWXHOOH��',���GH�UrGXLUH�O�HUUDQFH�GLDJQRVWLTXH��G�rWHQGUH�OH�SKrQRW\SH
GH�SDWKRORJLHV�GrMm�FRQQXHV��GH�UDSSRUWHU�GH�QRPEUHX[�QRXYHDX[�JqQHV�UHVSRQVDEOHV�G�$'�DYHF�RX�VDQV�',�DVVRFLrH��3DUDOOqOHPHQW��OH�WDX[
GLDJQRVWLTXH�GH�SDWKRORJLHV�XOWUD�UDUHV��SUrYDOHQFH��S�������������D�OXL�DXVVL�DXJPHQWr��3DUPL�FHV�GHUQLqUHV��OD�SURSRUWLRQ�GH�SDWKRORJLHV�GH
GHVFULSWLRQ�UrFHQWH�DYHF�SHX�GH�UHFXO�VXU�O�rYROXWLRQ�HW�DYHF�GH�SHWLWHV�FRKRUWHV�GHVFULSWLYHV�DSSDUDvW�LPSRUWDQWH��0rWKRGHV��QRXV�DYRQV�UHSULV����
UrVXOWDWV�GH�6+'�G�H[RPH�UrDOLVrV�GDQV�OH�FDGUH�GLDJQRVWLTXH�FKH]�GHV�SDWLHQWV�SRUWHXUV�G�$'�DYHF�RX�VDQV�',�VDQV�RULHQWDWLRQ�FOLQLTXH�SUrFLVH
HQWUH������HW������SDU�OH�ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH�HW�GH�JrQRPLTXH�GX�&+8�GH�5HQQHV�HW�QRXV�DYRQV�UHFKHUFKr�OHV�GLDJQRVWLFV�TXL
UHOHYDLHQW�GHV�SDWKRORJLHV�XOWUD�UDUHV�DLQVL�TXH�OHV�VRXUFHV�G�LQIRUPDWLRQ�GLVSRQLEOHV�SRXU�FHV�SDWLHQWV��/HV�rFKDQWLOORQV�G�$'1�RQW�rWr�DQDO\VrV
VHORQ�OHV�rWDSHV�VXLYDQWHV��HQULFKLVVHPHQW�SDU�FDSWXUH�GH�VrTXHQFH�6XUH6HOHFW�;7�)RFXVHG�([RPH��$JLOHQW�7HFKQRORJLHV���VrTXHQpDJH�KDXW�GrELW
VXU�SODWHIRUPH�+L6HT�RX�1H[W6HT��,OOXPLQD���DQDO\VH�ELR�LQIRUPDWLTXH�HW�LQWHUSUrWDWLRQ�UrDOLVrHV�DYHF�OHV�RXWLOV�GrYHORSSrV�DX�ODERUDWRLUH��LQFOXDQW
OHV�ORJLFLHOV�%:$�0(0�SRXU�O�DOLJQHPHQW��KJ�����*$7.�HW�)UHH%D\HV�SRXU�OH�cYDULDQW�FDOOLQJh��$1129$5�HW�$/$087��,QWHUDFWLYH�%LRVRIWZDUH��SRXU
O�DQQRWDWLRQ��5rVXOWDWV���������GHV�DQDO\VHV�RQW�rWr�UrDOLVrHV�HQ�WULR��6XU�OHV�����DQDO\VHV�G�H[RPH��OD�PLVH�HQ�rYLGHQFH�G�XQ�YDULDQW�GH�FODVVH���RX
��VHORQ�OD�FODVVL�FDWLRQ�$&0*�GDQV����JqQHV�GL�rUHQWV�D�SHUPLV�GH�UHQGUH�XQ�GLDJQRVWLF�FHUWDLQ�SRXU����FDV�����������/HV�EDVHV�PROrFXODLUHV�GH
���GH�FHV����SDWKRORJLHV�������RQW�rWr�GrFULWHV�DSUqV������GRQW���DSUqV����������������1RXV�DYRQV�SX�UHWURXYHU�GHV�GRQQrHV�GH�SUrYDOHQFH
GLVSRQLEOHV�SRXU����GH�FHV�GLDJQRVWLFV��������VRQW�FODVVrV�FRPPH�XOWUD�UDUHV�HW�SRXU�������PRLQV�GH����FDV�VRQW�GrFULWV�GDQV�OD�OLWWrUDWXUH��1RXV
DYRQV�rJDOHPHQW�UHFKHUFKr�O�H[LVWHQFH�G�LQIRUPDWLRQV�DFFHVVLEOHV�DX[�IDPLOOHV�FRQFHUQDQW�OD�SDWKRORJLH��DVVRFLDWLRQ�GH�SDWLHQWV��UHVVRXUFHV�ZHE�
SRXU�FKDTXH�GLDJQRVWLF��'LVFXVVLRQ��FRQFOXVLRQ��/�HQVHPEOH�GH�FHV�GRQQrHV�VRXOLJQH�O�LPSRUWDQFH�GX�WDX[�GH�SDWKRORJLHV�XOWUD�UDUHV�GLDJQRVWLTXrHV
JUnFH�DX�6+'�GDQV�OH�GRPDLQH�GHV�$'�HW�OH�SHX�G�LQIRUPDWLRQV�GLVSRQLEOHV�SRXU�OHV�SDWLHQWV�HW�OHXUV�IDPLOOHV�FRQFHUQDQW�O�rYROXWLRQ�HW�OH�SDUFRXUV
GH�VRLQ��8Q�DFFRPSDJQHPHQW�JOREDO�HW�XQ�VXLYL�PrGLFDO�UrJXOLHU�GH�FHV�SDWLHQWV�DSSDUDvW�LPSRUWDQW�DYHF�XQH�YHLOOH�ELEOLRJUDSKLTXH�HW�XQH�PLVH�m
MRXU�UrJXOLqUH�GHV�FRQQDLVVDQFHV�D�Q�GH�OLPLWHU�OD�VHQVDWLRQ�G�LVROHPHQW�UHVVHQWLH�SDU�OHV�IDPLOOHV�

�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� 0dGdULF�-HDQQH

&2�����(WXGH�SKjQRW\SLTXH�GX�V\QGURPH�G
$DUVNRJ�OLj�f�GHV�PXWDWLRQV�GH�)*'���f�SDUWLU�G
XQH�VHULH�GH�����SDWLHQWV��
UHFRPPDQGDWLRQV�SRXU�OH�GLDJQRVWLF�HW�OD�SULVH�HQ�FKDUJH

$XWHXUV��

0rGrULF�-($11(���������1DWKDOLH�521&(������*HQHYLqYH�%$8-$7������6\OYDLQ�%5(721������6WrSKDQLH�$53,1������)ORUHQFH�3(7,7������&OrPHQFH
9$1/(5%(5*+(������$QQH�',(8;������6\OYLH�0$12895,(5������&DWKHULQH�9,1&(17�'(/250(������3KLOLSSH�.+$8�9$1�.,(1������-XOLHQ�9$1�*,/6�����
&KORr�48(/,1�������/DXUHQW�3$648,(5�������6\OYLH�2'(17�������)ORUHQFH�'(085*(5�������)DQQ\�/$))$5*8(�������&KULVWLQH�)5$1&$11(7������
'RPLQLTXH�0$57,1�������$OH[DQGUD�$)(1-$5�������6DQGUD�:+$/(1�������$ODLQ�9(5/2(6�������<OLQH�&$35,�������$QGUrH�'(/$+$<(�������-XOLH
3/$,6$1&,(�������3KLOLSSH�/$%581(�������$QQH�'(675((�������,VDEHOOH�0$<67$'7�������9LRULFD�&,251$�021)(55$72�������%HUWUDQG�,6,'25������
0DULH�9,1&(17�������$OEHUW�'$9,'�������1ROZHQ�-($1�0$5&$,6�������6RSKLH�1$0%27�������(OLVH�6&+$()(5�������6DOLPD�(/�&+(+$'(+�������-DPHV
/(63,1$66(�������3DWULFN�&2//,*121�������7L�DQ\�%86$�������1LFROH�3+,/,3�������0DUMRODLQH�:,//(06�������0DUF�3/$1(6�������2OLYHU�9$1$..(5������
/DHWLWLD�/$0%(57�������%UXQR�/(+(83�������0LFKqOH�0$7+,(8�'5$0$5'�������*LOOHV�025,1�������.ODXV�',(75,&+�������(PPDQXHOOH�*,1*/,1*(5
������$OODQ�%$<$7�������0HHQD�%$/$68%5$0$1,$1�������%HQMDPLQ�'$85,$7�������'DPLHQ�+$<(�������-HDQQH�$0,(/������0DUOqQH�5,2������9DOrULH
&250,(5�'$,5(������$QQLFN�7287$,1��������

���6HUYLFH�GH�*rQrWLTXH��&+8�GH�7RXUV��72856��)UDQFH
���8QLWr�PL[WH�GH�UHFKHUFKH�,16(50�������8QLYHUVLWr�)UDQpRLV�5DEHODLV�GH�7RXUV��72856��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���5DGLRORJLH�SrGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH��OLOOH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�1vPHV��1vPHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+�GH�9DQQHV��9DQQHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+�GX�0DQV��/H�0DQV��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�7URXVVHDX��3DULV��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�3rGLDWULH��+zSLWDO�$QWRLQH�%HFOqUH��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��%HOJLTXH
����6HUYLFH�GH�*rQrWLTXH��&+5�GH�0HW]�7KLRQYLOOH��0HW]��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����&HQWUH�GH�*rQrWLTXH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+�GH�&KDPErU\��&KDPErU\��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+�GH�7RXORQ��7RXORQ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�SrGLDWULH�HW�JrQrWLTXH�PrGLFDOH��&+8�GH�%UHVW��%UHVW��)UDQFH
����&HQWHU�IRU�0HGLFDO�*HQHWLFV��*KHQW�8QLYHUVLW\�+RVSLWDO��*KHQW��%HOJLTXH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�1DQF\��1DQF\��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�G
$PLHQV��$PLHQV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�HW�3URFUrDWLRQ��&+8�GH�*UHQREOH��*UHQREOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��*+5�0XOKRXVH�6XG�$OVDFH��0XOKRXVH��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULFV��8QLYHUVLW\�+RVSLWDO�RI�&RSHQKDJHQ��&RSHQKDJHQ��'DQHPDUN
����6KH�HOG�FOLQLFDO�JHQHWLFV�VHUYLFH��6KH�HOG�FKLOGUHQ�1+6�IRQGDWLRQ�WUXVW��6KH�HOG��5R\DXPH�8QL
����6HUYLFH�GH�F\WRJrQrWLTXH�HW�JrQrWLTXH�PrGLFDOH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1LFH��1LFH��)UDQFH
����8QLWr�PL[WH�GH�UHFKHUFKH�,16(50������8QLYHUVLWr�)UDQpRLV�5DEHODLV�GH�7RXUV��72856��)UDQFH

0RWV�FOHIV���$DUVNRJ��G\VSODVLH�IDFLR�JrQLWDOH��)*'�

5jVXPj��

/H�V\QGURPH�G�$DUVNRJ��6$���DXVVL�DSSHOr�G\VSODVLH�IDFLR�JrQLWDOH��HVW�XQ�V\QGURPH�OLr�m�O�;��UDSSRUWr�SRXU�OD�SUHPLqUH�IRLV�SDU�$DUVNRJ�HQ�������,O
HVW�FDUDFWrULVr�SDU�XQH�G\VPRUSKLH�IDFLDOH�UHFRQQDLVVDEOH��XQH�SHWLWH�WDLOOH�PRGrUrH��GHV�DQRPDOLHV�GHV�H[WUrPLWrV�DLQVL�TXH�GHV�DQRPDOLHV
JrQLWDOHV��QRWDPPHQW�GX�VFURWXP��/H�6$�HVW�FDXVr�SDU�GHV�PXWDWLRQV�GX�JqQH�)*'���VLWXr�VXU�HQ�;T�������&H�JqQH�FRGH�XQH�SURWrLQH�rFKDQJHXVH
GH �JXDQLQH ��*()� �TXL �DFWLYH �VSrFL�TXHPHQW �OD �5KR�*73DVH �&'&��� �&HWWH �YRLH �LQWHUYLHQW �QRWDPPHQW �GDQV �OH �GrYHORSSHPHQW �RVVHX[� �/HV
FRQQDLVVDQFHV�GX�SKrQRW\SH�GX�6$�VRQW�HVVHQWLHOOHPHQW�EDVrHV�VXU�OD�GHVFULSWLRQ�GH�SDWLHQWV�GRQW�OH�GLDJQRVWLF�Q�D�SDV�rWr�FRQ�UPr�SDU�O�DQDO\VH
GX�JqQH�)*'���$LQVL��FHUWDLQV�DVSHFWV�GX�SKrQRW\SH�VRQW�HQFRUH�SHX�FRQQXV��(Q�SDUWLFXOLHU��OD�GHVFULSWLRQ�GX�SKrQRW\SH�QHXURGrYHORSSHPHQWDO�HVW
H[WUsPHPHQW�KrWrURJqQH�GDQV�OD�OLWWrUDWXUH�PrGLFDOH�

$�Q�GH�UHGr�QLU �OH�VSHFWUH�SKrQRW\SLTXH�GX�6$�HW�D�Q�GH�SURSRVHU�GHV�FULWqUHV�GLDJQRVWLTXHV� �QRXV�DYRQV�DQDO\Vr�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV



G�XQH�JUDQGH�VrULH �GH� �SDWLHQWV �DYHF�XQH�PXWDWLRQ�LGHQWL�rH�GDQV�)*'�� �$�Q�GH�UHFXHLOOLU �FHV �LQIRUPDWLRQV� �XQ�TXHVWLRQQDLUH �rWDEOL �m �SDUWLU �GHV
GRQQrHV�GH�OD�OLWWrUDWXUH�D�rWr�HQYR\r�DX[�FOLQLFLHQV�UrIrUHQWV��'HV�SKRWRV�HW�GHV�UDGLRJUDSKLHV�RVVHXVHV�rWDLHQW�rJDOHPHQW�GHPDQGrHV��/HV
rOrPHQWV�PRUSKRORJLTXHV�RQW�rWr�UHYXV�SDU�GHV�G\VPRUSKRORJLVWHV�H[SrULPHQWrV�HW�OHV�UDGLRJUDSKLHV�RVVHXVHV�RQW�rWr�UHOXHV�SDU�O�rTXLSH�GX
FHQWUH �GH�UrIrUHQFH�IUDQpDLV �GHV �PDODGLHV �RVVHXVHV �FRQVWLWXWLRQQHOOHV� �1RXV �SUrVHQWRQV �OHV �UrVXOWDWV �GH �O�DQDO\VH �FOLQLTXH� �UDGLRORJLTXH�HW
PROrFXODLUH�GH�����SDWLHQWV�JDUpRQV��1RV�UrVXOWDWV�DSSRUWHQW�GHV�LQIRUPDWLRQV�VXU�O�KLVWRLUH�QDWXUHOOH�GX�6$�HW�VXU�OD�SUrYDOHQFH�GHV�VLJQHV
FOLQLTXHV��1RXV�DSSRUWRQV�rJDOHPHQW�OD�GHVFULSWLRQ�GH�QRXYHDX[�VLJQHV�FOLQLTXHV�HW�UDGLRORJLTXHV�DVVRFLrV�DX�6$�

(Q�Q��DX�UHJDUG�GHV�VWUDWrJLHV�DFWXHOOHV�GH�VrTXHQpDJH�m�KDXW�GrELW�HW�O�HVVRU�GX�UrWUR�SKrQRW\SDJH��QRXV�SURSRVRQV�GHV�FULWqUHV�GLDJQRVWLTXHV
SHUPHWWDQW�GH�MXVWL�HU�O�rWXGH�PROrFXODLUH�GH�)*'� �GHYDQW�XQH�VXVSLFLRQ�FOLQLTXH�HW�SHUPHWWDQW�rJDOHPHQW�O�LQWHUSUrWDWLRQ�GHV�YDULDQWV�GH�)*'�
LVVXV�GX�VrTXHQpDJH�KDXW�GrELW��1RXV�SURSRVRQV�rJDOHPHQW�GHV�UHFRPPDQGDWLRQV�SRXU�OD�SULVH�HQ�FKDUJH�



&RPPXQLFDWLRQV�2UDOHV�6dOHFWLRQQdHV��� $XGUH\�0HOHX

&2�����5DSLGRPLTXH���6jTXHQhDJH�GX�JjQRPH�HQ��iUH�LQWHQWLRQ�FKH]�OHV�QRXYHDX�QjV�KRVSLWDOLVjV�DX[�VRLQV�LQWHQVLIV�

$XWHXUV��

$XGUH\�0rOHX������-XOLH�*DXWKLHU������)DGL�+DPGDQ������*X\ODLQH�'
$PRXUV������&DWDOLQD�0DIWHL������-HDQ�)UDQpRLV�6RXF\������-DFTXHV�/�0LFKDXG�����
$QQH�0DULH�/DEHUJH����

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�6DLQWH�-XVWLQH��0RQWUrDO��&DQDGD

0RWV�FOHIV���6rTXHQpDJH�GX�JrQRPH��VRLQV�LQWHQVLIV

5jVXPj��

,QWURGXFWLRQ� �/HV�PDODGLHV�JrQrWLTXHV�UDUHV�UHSUrVHQWHQW�XQH�FDXVH�IUrTXHQWH�G
DGPLVVLRQ�DX[�VRLQV�LQWHQVLIV �QrRQDWDX[��6,11�� �jWDEOLU �XQ
GLDJQRVWLF�GH�PDODGLHV�UDUHV�FKH]�OHV�QRXYHDX�QrV�SHXW�sWUH�GL�FLOH�HQ�UDLVRQ�GH�OHXUV�SUrVHQWDWLRQV�VRXYHQW�DW\SLTXHV�RX�SHX�VSrFL�TXHV��2U��GHV
rWXGHV�UrFHQWHV�VXJJqUHQW�TX�XQ�GLDJQRVWLF�rWLRORJLTXH�SRVr�UDSLGHPHQW�DSUqV�O
DGPLVVLRQ�DX[�6,11�D�HFWH�VLJQL�FDWLYHPHQW�OD�SULVH�HQ�FKDUJH�
/�REMHFWLI�GH�FHWWH�rWXGH�HVW�G�rYDOXHU�O�LPSDFW�GX�VrTXHQpDJH�HQWLHU�GX�JrQRPH�HQ�PRGH�UDSLGH�VXU�OH�UHQGHPHQW�GLDJQRVWLTXH�HW�OD�SULVH�HQ
FKDUJH�GHV�HQIDQWV�DGPLV�DX[�6,11�

0dWKRGHV��8Q�VrTXHQpDJH�GX�JrQRPH�HQWLHU�HQ�WULR�D�rWr�UrDOLVr�FKH]�OHV�QRXYHDX�QrV�DGPLV�DX[�6,11�GX�&+8�6DLQWH�-XVWLQH��HQWUH�OHV�PRLV�GH
PDUV�HW�VHSWHPEUH�������HQ�UDLVRQ�G�XQH�VXVSLFLRQ�GH�PDODGLHV�UDUHV��/HV�JrQRPHV�RQW�rWr�VrTXHQFrV�VXU�XQ�V\VWqPH�1RYD6HT��,OOXPLQD��HW�OHXU
DQDO\VHV�ELR�LQIRUPDWLTXHV�RQW�rWr�UrDOLVrHV�VXU�OD�SLSHOLQH�'UDJHQ��/�LPSDFW�GX�UrVXOWDW�VXU�OD�SULVH�HQ�FKDUJH�GH�O�HQIDQW�D�rWr�rYDOXr�SRXU�WRXWH�OD
SrULRGH�GH�O�KRVSLWDOLVDWLRQ��

5dVXOWDWV��'L[�KXLW�SDWLHQWV�RQW�rWr�LQFOXV�GDQV�O�rWXGH����SRXU�XQH�HQFrSKDORSDWKLH�rSLOHSWLTXH����SRXU�XQH�FDUGLRSDWKLH�����SRXU�XQ�V\QGURPH
SRO\�PDOIRUPDWLI�HW���SRXU�XQ�V\QGURPH�GH�&XVKLQJ�FRQJrQLWDO��8Q�UrVXOWDW�SUrOLPLQDLUH�D�rWr�UHQGX�HQ���VHPDLQH�SRXU�WRXV�OHV�FDV�R|�GHV
YDULDWLRQV�SDWKRJrQLTXHV�RQW�rWr�LGHQWL�rHV��/D�GXUrH�PrGLDQH�HQWUH�O�LQFOXVLRQ�HW�OH�UHQGX�GX�UrVXOWDW�D�rWr�GH����MRXUV��TXDUWLOH���������TXDUWLOH����
�����6HSW�GLDJQRVWLFV�RQW�rWr�SRVrV�SDU�OH�VrTXHQpDJH�GX�JrQRPH����������3DUPL�FHX[�FL����GLDJQRVWLFV�rWDLHQW�LQDWWHQGXV�HW�DXUDLHQW�rWr�PDQTXrV
SDU�XQH�DSSURFKH�GH�VrTXHQpDJH�GH�SDQHOV�GH�JqQHV�SDUFH�TXH�OH�PrGHFLQ�JrQrWLFLHQ�QH�OHV�DYDLHQW�SDV�LQLWLDOHPHQW�rYRTXrV��8QH�PRGL�FDWLRQ�GH
OD �SULVH �HQ �FKDUJH �RX �GX �FRQVHLO �IDPLOLDO �VXLWH �DX �UHQGX �GX �UrVXOWDW �D �rWr �UDSSRUWrH �FKH] �� �HQIDQWV �LQFOXDQW �XQH �PRGL�FDWLRQ �GX �WUDLWHPHQW
SKDUPDFRORJLTXH�FKH]���HQIDQWV��XQH�RULHQWDWLRQ�YHUV�OHV�VRLQV�SDOOLDWLIV�FKH]���SDWLHQWV��XQ�DUUsW�GX�VXLYL�HQ�JrQrWLTXH�SRXU���HQIDQW��FKH]�TXL�OH
VrTXHQpDJH�GX�JrQRPH�rWDLW�QrJDWLI��HW�XQ�GrSLVWDJH�GHV�DSSDUHQWrV�FKH]���SDWLHQWV��

&RQFOXVLRQ��/H�VrTXHQpDJH�GX�JrQRPH�D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�FKH]������SDWLHQWV�HQ�PRLQV�G�XQ�PRLV�HW�D�LPSDFWr�OHXU�SULVH�HQ�FKDUJH
GDQV�OH�WLHUV�GHV�FDV��/H�UHFUXWHPHQW�GH�SDWLHQWV�DGGLWLRQQHOV�HVW�DFWXHOOHPHQW�WRXMRXUV�HQ�FRXUV��DYHF�XQ�REMHFWLI�GH�UHFUXWHU�����WULRV��



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

&dOLQH�028728

&6������9LQJW�DQV�GH�GLDJQRVWLF�SUjLPSODQWDWRLUH��'3,��f�6WUDVERXUJ

$XWHXUV��

3KLOLSSH�*266(7������&ODLUH�.$671(5������(PPDQXHOOH�.,())(5������-XOLD�/$8(5�=,//+$5'7������1DGLD�%,+(0,������6DUDK�'21$7������1DWKDOLH
*$5'(6������.DUHQ�/(9(648($8������-HDQ�&KULVWRSKH�1,&2'������/DHWLWLD�0266(5������(ORGLH�6&+$$)������1LFRODV�%(&.(5������1DWKDOLH�58&+�����
,VDEHOOH�*$//$1'������3DVFDOH�0,*127������(PLOLH�%($8������0DULH�/DXUH�.(//(5������&ODLUH�/LVH�08//(5������2OLYLHU�3,55(//2������&DWKHULQH
521*,(5(6������&DWKHULQH�&(/(%,������,VDEHOOH�/,&+7%/$8������&rOLQH�028728�������

���8)�GH�GLDJQRVWLF�SUrLPSODQWDWRLUH�GHV�+86��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
���6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
���8)�GH�'LDJQRVWLF�SUrLPSODQWDWRLUH�GHV�+86��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��675$6%285*��)UDQFH
�����8QLYHUVLWr�GH�6WUDVERXUJ��675$6%285*��)UDQFH

0RWV�FOHIV���'3,��GLDJQRVWLF�SUrLPSODQWDWRLUH��ELODQ��6WUDVERXUJ

5jVXPj��

/H�GLDJQRVWLF�SUrLPSODQWDWRLUH�D�rWr�DXWRULVr�SDU�OD�ORL�GH�%LRrWKLTXH�GH�������/H�FHQWUH�GH�'3,�GH�6WUDVERXUJ�IDLW�SDUWLH�GHV�FLQT�FHQWUHV�IUDQpDLV
DXWRULVrV�HW�D�GrEXWr�VRQ�DFWLYLWr�GqV�������$FFUrGLWr�SRXU�OH�'3,�SDU�3&5�HW�SDU�),6+�GHSXLV�������LO�HVW�OH�VHXO�m�SUHQGUH�HQ�FKDUJH�OHV�FRXSOHV�HQ
FDV�GH�ULVTXH�YLUDO��KrSDWLWHV�HW�+,9��HW�UrDOLVH�OD�SOXSDUW�GHV�'3,�SRXU�PXWDWLRQ�GH�QRYR��1RWUH�H[SHUWLVH�SHUPHW�GH�SUHQGUH�HQ�FKDUJH�OD�TXDVL�
WRWDOLWr�GHV�SDWKRORJLHV�UHWHQXHV�SDU�OH�FHQWUH�SOXULGLVFLSOLQDLUH�GH�GLDJQRVWLF�SUrQDWDO�ORFDO�

1RXV�SUrVHQWRQV�LFL�XQ�ELODQ�GH�YLQJW�DQV�G�H[SrULHQFH�

-XVTX�HQ�RFWREUH������������GRVVLHUV�RQW�rWr�RXYHUWV�m�6WUDVERXUJ��������SRXU�SDWKRORJLHV�PRQRJrQLTXHV�HW�����SRXU�DQRPDOLHV�GX�FDU\RW\SH�
����GHV�GRVVLHUV�RQW�rWr�UHIXVrV�VXUWRXW�SRXU�GHV�GL�FXOWrV�GH�PLVH�HQ��XYUH�GH�OD�),9� �����GHV�FRXSOHV�RQW�DEDQGRQQr�OHXU�GHPDQGH��1RXV
DYRQV�GrYHORSSr�GHV�WHVWV�SDU�3&5�SRXU�SOXV�GH�����SDWKRORJLHV�PRQRJrQLTXHV�HW�PLV�DX�SRLQW�GHV�GLDJQRVWLFV�SDU�),6+�SRXU�SUqV�GH�����FRXSOHV�
1RXV�UHFHQVRQV������WHQWDWLYHV�SRXU�����FRXSOHV��DYHF�XQH�DFWLYLWr�DQQXHOOH�FURLVVDQWH�MXVTX�HQ�������SXLV�VWDELOLVrH�DXWRXU�GH���������F\FOHV�
3OXV�GH�����HQIDQWV�VRQW�QrV�JUnFH�m�QRWUH�DFWLYLWr�

/H�'3,�D�ErQr�FLr�GHV�rYROXWLRQV�WHFKQLTXHV�GH�O�DVVLVWDQFH�PrGLFDOH�m�OD�SURFUrDWLRQ��'HSXLV������OD�SROLWLTXH�GH�WUDQVIHUW�rOHFWLI�G�HPEU\RQV�D
SHUPLV�GH�OLPLWHU�OH�ULVTXH�GH�JURVVHVVH�PXOWLSOH��'HSXLV�������OD�YLWUL�FDWLRQ�HPEU\RQQDLUH�IDFLOLWH�O�RUJDQLVDWLRQ�GX�ODERUDWRLUH�HW�DXJPHQWH�OHV
FKDQFHV�JOREDOHV�GH�VXFFqV�SXLVTXH�OH�WDX[�PR\HQ�GH�JURVVHVVH�FOLQLTXH�SDU�WUDQVIHUW�HVW�GH�����TXH�OHV�HPEU\RQV�VRLHQW�IUDLV�RX�YLWUL�rV��/H�WDX[
GH�JURVVHVVH�SDU�WUDQVIHUW�UHVWH�IRUWHPHQW�FRUUrOr�m�O�nJH�GH�OD�IHPPH�DX�PRPHQW�GH�OD�WHQWDWLYH�������DYDQW����DQV�������HQWUH����HW����DQV�HW
����DSUqV����DQV��/D�FXOWXUH�HPEU\RQQDLUH�SURORQJrH�HW�OD�ELRSVLH�DX�VWDGH�EODVWRF\VWH�SHUPHWWHQW�GrVRUPDLV�GH�GLVSRVHU�GH�SOXV�GH�PDWrULHO
JrQrWLTXH�HW�GH�OLPLWHU�OHV�ULVTXHV�G�HUUHXU�GH�GLDJQRVWLF�

/HV�WHFKQLTXHV�G�DQDO\VH�m�KDXW�GrELW�RQW�DPrOLRUr�OH�GLDJQRVWLF�JrQrWLTXH��FH�TXL�FRQGXLW�LQrYLWDEOHPHQW�m�GHPDQGHU�XQ�'3,�SRXU�FHUWDLQV�FRXSOHV
MXVTX�DORUV�HQ�HUUDQFH�GH�GLDJQRVWLF��,O �HQ�UrVXOWH�XQH�DXJPHQWDWLRQ�GH�GHPDQGHV�SRXU�GHV�SDWKRORJLHV�FRQ�GHQWLHOOHV�QrFHVVLWDQW�GHV�PLVHV�DX
SRLQW �VSrFL�TXHV �HW �HQWUDLQDQW �XQ �DOORQJHPHQW �GHV �GrODLV �GH �SULVH �HQ �FKDUJH� �/�DPSOL�FDWLRQ �SUrDODEOH �GX �JrQRPH �HQWLHU �m �SDUWLU �GH �SOXVLHXUV
FHOOXOHV�HPEU\RQQDLUHV�HVW�DORUV�XWLOH�SRXU�VLPSOL�HU�OH�GrYHORSSHPHQW�RX�SRXU�GHV�'3,�FRPSOH[HV�

/D �FRPPXQDXWr �LQWHUQDWLRQDOH �PLJUH �SURJUHVVLYHPHQW �YHUV �OHV �WHFKQLTXHV �G�DQDO\VH �m �KDXW �GrELW ��&*+DUUD\� �NDU\RPDSSLQJ� �1*6�� �GL�FLOHV �m
PHWWUH�HQ��XYUH�HQ�)UDQFH�GX�IDLW�GX�FDGUH�OrJDO��PDLV�TXL�VHUDLHQW�SRXUWDQW�LQFRQWRXUQDEOHV�SRXU�DVVXUHU�XQH�rJDOLWr�G�DFFHVVLELOLWr�DX�'3,�GDQV
GHV�GrODLV�DFFHSWDEOHV��TXHOOH�TXH�VRLW�O�LQGLFDWLRQ��&HOD�QrFHVVLWHUDLW�DX�SUrDODEOH�XQH�DGDSWDWLRQ�GH�FHV�WHFKQLTXHV�RX�XQH�PRGL�FDWLRQ�GH�OD�ORL�
DFWXHOOHPHQW�HQ�FRXUV�GH�UrYLVLRQ�

3LiFH�MRLQWH���*RVVHW�HW�FROB9LQJW�DQV�GH�'3,�D�6WUDVERXUJ�SGI



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

%HQHGLFWH�*(5$5'

&6������'jSLVWDJH�SUjQDWDO�QRQ�LQYDVLI�SRXU�OHV�PDODGLHV�UDUHV���YDOLGDWLRQ�GqXQ�WHVW�SDU�FDSWXUH�HW�VjTXHQhDJH�KDXW�GjELW
DSSOLTXj�f�OD�GjuFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

6DFKD�%2'(1(6������3DXOLQH�)5$1&2,6������/\GLD�,.+/()������&ODLUH�0,5<������&HFLOH�0$*(5������$QQH�6RSKLH�:(,1*(571(5������)HUQDQGR�*8(55$
�����1LFRODV�6$1$1(6������6DPXHO�1,&$,6(������9LQFHQW�=,//,2;������-DPHO�&+(//<������$PHOLH�3,721������-HDQ�08//(5������1LFRODV�0(<(5������5RPDLQ
)$95(������%rQrGLFWH�*(5$5'����

���/DERUDWRLUH�GH�JrQrWLTXH���+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J\QrFRORJLH��&0&2��+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J\QrFRORJLH��&0&2��+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*rQrWLTXH��&+58�VWUDVERXUJ��6WUDVERXUJ��)UDQFH
���*URXSH�0rWKRGHV�HQ�5HFKHUFKH�&OLQLTXH��6HUYLFH�GH�6DQWr�3XEOLTXH�	�L&8%(�805������������,OONLUFK�&HGH[��+RSLWDX[�8QLYHUVLWDLUHV�GH
6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*rQrWLTXH��&+58�VWUDVERXUJ��VWUDVERXUJ��)UDQFH

0RWV�FOHIV���'31,��'r�FLHQFH�LQWHOOHFWXHOOH

5jVXPj��

/�DFFqV�DX[�GRQQrHV�JrQrWLTXHV�I�WDOHV�YLD�OH�SODVPD�PDWHUQHO�SHUPHW�G�HQYLVDJHU�XQH�DSSURFKH�QRQ
LQYDVLYH�QRWDPPHQW�GDQV�OHV�FDV�R|�OH�ULVTXH�G�DWWHLQWH�I�WDOH�HVW�IDLEOH��'DQV������GHV�FDV�GH�Gr�FLHQFH
LQWHOOHFWXHOOH� �OHV �PXWDWLRQV �LGHQWL�rHV �VRQW �GH �QRYR� �/H �ULVTXH �GH �UrFXUUHQFH �HVW �GRQF �IDLEOH �SRXU �OHV
QRXYHOOHV�JURVVHVVHV�PDLV�WUqV�IUrTXHPPHQW�OHV�FRXSOHV�GHPDQGHQW�XQ�GLDJQRVWLF�SUrQDWDO�LQYDVLI�GHYDQW
OH �ULVTXH�GH�PRVDwTXH�SDUHQWDOH� �3RXU �FHV �IDPLOOHV� �QRXV�DYRQV�GrYHORSSr�XQH�DSSURFKH�XQLYHUVHOOH
SHUPHWWDQW �OD �UHFKHUFKH �GH �OD �PXWDWLRQ �IDPLOLDOH �LGHQWL�rH �GLUHFWHPHQW �VXU �OH �SODVPD �GH �OD �PqUH� �HQ
UrDOLVDQW �XQH �DSSURFKH �SDU �FDSWXUH �GH �QRWUH �SDQHO �GHV ���� �JqQHV �GH �Gr�FLHQFH �LQWHOOHFWXHOOH �VXLYLH �GH
VrTXHQpDJH�KDXW�GrELW��/D�PrWKRGH�GH�FDSWXUH�D�rWr�DGDSWrH�DX[�IDLEOHV�TXDQWLWrV�G�$'1�SODVPDWLTXH
SRXU�REWHQLU�XQH�SURIRQGHXU�PR\HQQH�GH�����;�HW�OH�SLSHOLQH�ELRLQIRUPDWLTXH�D�rWr�DGDSWr�m�OD�GrWHFWLRQ
GH�YDULDWLRQ�HQ�PRVDwTXH�IDLEOH��OD�YDULDWLRQ�UHFKHUFKrH�UHSUrVHQWDQW�HQYLURQ�����GHV�UHDGV�

1RXV�DYRQV�UrDOLVr�XQH�YDOLGDWLRQ�GH�PrWKRGH�SDU�O�DQDO\VH�GH����WULRV��PqUH��I�WXV��SODVPD�PDWHUQHO���/HV
YDULDWLRQV��VDQV�OLHQ�DYHF�OD�',�PDLV�VSrFL�TXHV�GX�I�WXV�HW�QRQ�SUrVHQWHV�FKH]�VD�PqUH��RQW�rWr�H[WUDLWHV
ELRLQIRUPDWLTXHPHQW���FHV�SRVLWLRQV�RQW�HQVXLWH�rWr�rWXGLrHV�HQ�WHUPH�GH�SURIRQGHXU�HW�GH�QRPEUH�UHDGV
PXWrV��/HV�DQDO\VHV�RQW�PRQWUr�TXH��VXLWH�DX[�DGDSWDWLRQV�WHFKQLTXHV�UrDOLVrHV��OD�SURIRQGHXU�PR\HQQH
REWHQXH�m�SDUWLU�GH�QRWUH�FDSWXUH�GH�����JqQHV�HVW�GH����;��1RXV�DYRQV�rJDOHPHQW�DQDO\Vr�OD�VHQVLELOLWr
DQDO\WLTXH�m�SDUWLU �G�XQ�VHW �GH������YDULDWLRQV�I�WDOHV�G�RULJLQH�SDWHUQHOOH� �HW �GRQF�TXH�O�RQ�GHYDLW
UHWURXYHU�m�IDLEOH�IUDFWLRQ�DOOrOLTXH�GDQV�OH�SODVPD�PDWHUQHO��/D�GrWHFWLRQ�D�rWr�FRQVLGrUrH�FRPPH�SRVLWLYH
m�SDUWLU �G�XQ�UHDG�SRUWHXU�GH�OD�YDULDWLRQ�DWWHQGXH��&HWWH�VHQVLELOLWr�GH�GrWHFWLRQ�HVW�GH���������/D
VSrFL�FLWr�DQDO\WLTXH�D�rWr�DSSURFKrH�HQ�WHQDQW�FRPSWH�GX�EUXLW�GH�IRQG�GH�OD�PrWKRGH�HW�HVW�HVWLPrH�m
��������GDQV�OH�V\VWqPH�DQDO\WLTXH�XWLOLVr��1H[WVHT����HW�FDSWXUH�5RFKH��

/�XWLOLVDWLRQ�G�XQH�DSSURFKH�QRQ�LQYDVLYH�SDU�FDSWXUH�HW�DQDO\VH�HQ�VrTXHQpDJH�KDXW�GrELW�HVW�GRQF�WRXW�m
IDLW�HQYLVDJHDEOH�GDQV�OH�FDGUH�GH�OD�Gr�FLHQFH�LQWHOOHFWXHOOH��SRXU�OHV�IDPLOOHV�R|�XQH�PXWDWLRQ�GH�QRYR�HVW
LGHQWL�rH� �&HWWH �DSSURFKH �SHUPHWWUD �GH �UHQGUH �XQ �GLDJQRVWLF �QrJDWLI �DYHF �XQH �ERQQH �YDOHXU �SUrGLFWLYH
QrJDWLYH�����������PsPH�VL �FHOOH�FL �UHVWHUD�LQIrULHXUH�m�XQ�GLDJQRVWLF�SUrQDWDO�LQYDVLI �TXL�SHUPHW�XQ
GLDJQRVWLF �GH �FHUWLWXGH� �&HWWH �YDOLGDWLRQ �GH �PrWKRGH �D �SHUPLV �GH �Gr�QLU �OHV �PRGDOLWrV �G�DQDO\VH �m
HQYLVDJHU�HQ�URXWLQH��YrUL�FDWLRQ�SUrDODEOH�GH�OD�ERQQH�FRXYHUWXUH�GH�OD�YDULDWLRQ�VXU�OH�FDV�LQGH[�DYHF�OD
FDSWXUH��DQDO\VH�HQ�WULR�SqUH��PqUH�HW�SODVPD�PDWHUQHO�DX�PRPHQW�GX�SUrQDWDO��OHV�FRQWUzOHV�LQWHUQHV�m
YDOLGHU�SRXU�XQ�UHQGX�GLDJQRVWLF��TXDQWLWr�G�$'1�SODVPDWLTXH�LQLWLDOH�!����QJ�SRXU�rYLWHU�O�DOOqOH�GURS�RXW�
IUDFWLRQ�I�WDOH�REVHUYrH�!�����DX�PRPHQW�GH�O�DQDO\VH�HW�FRXYHUWXUH�REVHUYrH�m�OD�SRVLWLRQ��GH�OD
YDULDWLRQ�SDWKRJqQH�!�����;��
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HW�5HSURGXFWLRQ

<YDQ�+HUHQJHU

&6������,QWjJUDWLRQ�GX�VjTXHQhDJH�G
H[RPH�GDQV�OH�GLDJQRVWLF�SUjQDWDO�GHV�DQRPDOLHV�IoWDOHV�HQ�URXWLQH���SLiJHV��VXFFiV�HW
GLVFXVVLRQ�GHV�ERQQHV�SUDWLTXHV

$XWHXUV��

<YDQ�+HUHQJHU���������7RELDV�%HWKJH������)DELDQ�&KDEODLV������.LP�)ULFNHU������'HPLDQ�0D\HU���������:DOWHU�%OXP������)UDQFR�%RWWLQL������+XEHUW
7UDEHU������6KDUDUHK�0RVKLU������5RODQG�6SLHJHO�������

���,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��*HQHWLFD��=�ULFK��6XLVVH
���'rSDUWHPHQW�GH�%LRORJLH�0ROrFXODLUH��*HQHWLFD��=�ULFK��6XLVVH
���'rSDUWHPHQW�GH�&\WRJrQrWLTXH��*HQHWLFD��=�ULFK��6XLVVH

0RWV�FOHIV���VrTXHQpDJH�KDXW�GrELW��H[RPH��WULR��GLDJQRVWLF�SUrQDWDO��V\QGURPRORJLH��FODUWr�QXFDOH

5jVXPj��

,QWURGXFWLRQ���/HV�DQRPDOLHV�VWUXFWXUHOOHV�I�WDOHV�FRQFHUQHQW���m����GHV�JURVVHVVHV�HW�VRQW�DVVRFLrHV�m�XQH�IRUWH�PRUWDOLWr�HW�PRUELGLWr�SrULQDWDOH�
/HXUV�rWLRORJLHV�JrQrWLTXHV�FRQVWLWXHQW�XQ�HQMHX�GLDJQRVWLTXH�WDQW�SRXU�OD�FRQQDLVVDQFH�GX�SURQRVWLF�I�WDO�TXH�SRXU�OH�FRQVHLO�JrQrWLTXH�SDUHQWDO�
$SUqV�H[FOXVLRQ�GHV�DQRPDOLHV�F\WRJrQrWLTXHV�I�WDOHV��O�XWLOLVDWLRQ�GX�VrTXHQpDJH�KDXW�GrELW�G�H[RPH�GDQV�OH�FDGUH�GX�GLDJQRVWLF�SUrQDWDO��'31�
DSSRUWH �XQ �VHUYLFH �PrGLFDO �UHQGX �VLJQL�FDWLI� �/H �UHQGHPHQW �GLDJQRVWLF �YDULDEOH �GHV �rWXGHV �SXEOLrHV �������� �UH�qWH �FHSHQGDQW �OH �PDQTXH �GH
FRQVHQVXV�VXU�VRQ�XVDJH��1RXV�rYDOXRQV�O�H�FDFLWr�GX�VrTXHQpDJH�G�H[RPH�I�WDO�LQWrJUr�DX�'31�GH�URXWLQH�HW�GLVFXWRQV�OHV�HQMHX[�GLDJQRVWLTXHV
HW�rWKLTXHV�DVVRFLrV�

0rWKRGH���/HV�FRXSOHV�RQW�rWr�UHFUXWrV�GH�IDpRQ�SURVSHFWLYH�HQWUH�QRYHPEUH������HW�RFWREUH����������PRLV���/HV�FULWqUHV�G�LQFOXVLRQ�rWDLHQW�OD
VXUYHQXH�G�XQH�DQRPDOLH�I�WDOH��rOrYDWLRQ�GH�OD�FODUWr�QXFDOH�LVROrH�RX�DVVRFLrH�m�G�DXWUHV�DQRPDOLHV��H[LVWHQFH�G�XQH�RX�SOXVLHXUV�PDOIRUPDWLRQV�
HW�O�DEVHQFH�GH�GLDJQRVWLF�F\WRJrQrWLTXH��FDU\RW\SH�FRQYHQWLRQQHO�HW�$3&$���8QH�FRQVXOWDWLRQ�GH�JrQrWLTXH�SUr�WHVW�HW�SRVW�WHVW�GH�UHQGX�GH
UrVXOWDW�rWDLHQW�SURSRVrHV�DX[�FRXSOHV��/�DQDO\VH�HQ�WULR�GH�O�H[RPH�I�WDO�rWDLW�FRQGXLWH�GH�IDpRQ�LQGrSHQGDQWH�SDU�GHX[�VSrFLDOLVWHV�HQ�JrQrWLTXH
PrGLFDOH�HW�OH�UrVXOWDW�rWDLW�GLVFXWr�HQ�UrXQLRQ�FOLQLFR�ELRORJLTXH�DYDQW�YDOLGDWLRQ��/�DQDO\VH�GHV�GRQQrHV�VHFRQGDLUHV�DFWLRQQDEOH��OLVWH�c�$&0*�h�
HW�SRUWDJHV�KrWrUR]\JRWHV�VDLQ��OLVWH�c�.LQJVPRUH�h��rWDLW�SURSRVrH�DX[�FRXSOHV�

5rVXOWDW���/�DQDO\VH�G�H[RPH�I�WDO�D�rWr�SURSRVrH�GDQV����FDV�HW�D�rWr�FRQGXLWH�FKH]����c�WULR�h��SDUPL�OHVTXHOOHV����RQW�DFFHSWr�OD�FRQVXOWDWLRQ
SUrWHVW��/HV�DQDO\VHV�rWDLHQW�FRQGXLWHV�HQWUH����HW����6$��/D�PrGLDQH�GX�GrODL�GH�UHQGX�GX�UrVXOWDW��KRUV�GRQQrHV�VHFRQGDLUHV��rWDLW�GH������MRXUV
>� �� ���@ �DSUqV �OD �FRQVXOWDWLRQ �SUr�WHVW� �� �FRXSOHV �RQW �DFFHSWr �OD �FRQVXOWDWLRQ �SRVW�WHVW� ��� �YDULDQWV �RQW �rWr �LGHQWL�rV �GDQV �DXWDQW �GH �WULR �������
SDUPL�OHVTXHOV���GDQV�OHV�JqQHV�3207���5$361��.5$6��$&7*���&2/�$���&2/�$��HW�&3/$1(��RQW�rWr�FRQVLGrUrV�SDWKRJqQHV��FODVVH�$&0*���RX���
HW���RQW�rWr�FODVVr�YDULDQWV�GH�VLJQL�FDWLRQ�LQGrWHUPLQrH�ELHQ�TXH�SRVVLEOHPHQW�SDWKRJqQHV��)$7�� �355;�� �3+)�� �003��������FRXSOHV�������RQW
VRXKDLWr�O�DQDO\VH�GHV�GRQQrHV�VHFRQGDLUHV�

'LVFXVVLRQ���/H�VrTXHQpDJH�G�H[RPH�I�WDO�DSSRUWH�XQH�DLGH�PDMHXUH�DX�'31�GH�URXWLQH�ORUVTX�LO�HVW�HQFDGUr�DX�VHLQ�G�XQH�rTXLSH�GH�JrQrWLTXH
PrGLFDOH� �,O �FRQWULEXH �YLD �OH �SDUWDJH �GHV �GRQQrHV �VHFRQGDLUHV �DX �VHUYLFH �PrGLFDOH �JOREDOH �UHQGX �DX[ �SDWLHQWV� �/HV �SULQFLSDOHV �GL�FXOWrV
G�LQWHUSUrWDWLRQ�rWDLHQW�OLrHV�DX[�SKrQRW\SHV�I�WDX[�QRQ�VSrFL�TXHV�R|�O�XWLOLVDWLRQ�GHV�FULWqUHV�GH�FODVVL�FDWLRQ�GH�O�$&0*�GRLW�sWUH�DGDSWrH��DLQVL
TX�DX�PDQTXH�GH�FRQQDLVVDQFHV�VXU�OHV�SKrQRW\SHV�DQWrQDWDX[�SUrFRFHV�GHV�SDWKRORJLHV�GRQW�OH�SKrQRW\SH�SRVW�QDWDO�HVW�ELHQ�GrFULW��1RXV
SURSRVRQV�XQ�DOJRULWKPH�GrFLVLRQQHO�LQWrJUDQW�OH�VrTXHQpDJH�G�H[RPH�HQ�'31�GH�URXWLQH�SHUPHWWDQW�GH�PLQLPLVHU�FHV�rFXHLOV�

3LiFH�MRLQWH���<YDQ+HUHQJHUB$VVLVHV����B$EVWUDFWBY��GRF[



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

$EGHONDGHU�+(''$5

&6������,PSDFW�GH�OqLGHQWLuFDWLRQ�GHV�JiQHV�LPSOLTXjV�GDQV�OqLQVXwVDQFH�RYDULHQQH�SULPLWLYH�VXU�OH�FRQVHLO�JjQjWLTXH�HW�OD�SULVH
HQ�FKDUJH�GLDJQRVWLTXH�HW�WKjUDSHXWLTXH�SHUVRQQDOLVjH�GHV�SDWLHQWHV��$�SURSRV�GqXQH�VjULH�GH�����FDV�

$XWHXUV��

$EGHONDGHU�+HGGDU������6\OYLH�+LHURQLPXV������7KLEDXG�$UPDQG������&KDUORWWH�5RXJLHU������'RPLQLTXH�%HFNHUV������0rODQLH�)UDGLQ���������,VDEHOOH
&HGULQ�'XUQHULQ������(OVD�/H�%RHWWH������'RPLQLTXH�5RODQG������/LQGD�$NORXO�������0DWKLOGH�'RPLQ�%HUQKDUG�������&ODLUH�%HQHWHDX�������+rOqQH�/HWXU
������/DXUD�*X\RQ�������$XURUH�%UXQ�������$[HOOH�&DXOLH]�������6DQGULQH�3rURO�������$QQH�*RPSHO�������&ODLUH�%DVLOOH�������0DULH�/DPEHUW�������$XUrOLD
-DFTXHWWH�������0DULRQ�*HUDUG�������6WrSKDQLH�/HJUDQG�������5DGND�6WRHYD�������/DXUD�%DXGHW�������6\OYLH�5RVVLJQRO�������$QDLV�)DXFRQQLHU������
1DWKDOLH�*XLFKRX[�������$QQH�'UXWHO�������&rOLQH�'URXPDJXHW�������$QQH�0DULH�*XHGM�������%HUWUDQG�,VLGRU�������%ULJLWWH�*LOEHUW�'XVVDUGLHU������
6DQGULQH�)UDQW]�������(PPDQXHOOH�*LQJOLQJHU�)DEUH�������$XGH�%UDF�������0DULH�/DXUH�5D�Q�6DQVRQ�������/LRQHO�9DQ�0DOGHUJHP�������'DPLHQ
6DQODYLOOH�������&HOLD�5DYHO�������6\OYLH�2GHQW�������-HDQ�0DUF�$\RXEL�������)UDQpRLVH�3DULV�������6DPLU�+DPDPDK�������6RSKLH�-RQDUG�&DWWHDX������
0LFKHOLQH�0LVUDKL����

���8QLWr�GH�*rQrWLTXH�0ROrFXODLUH�GHV�0DODGLHV�0rWDEROLTXHV�HW�GH�OD�5HSURGXFWLRQ��+zSLWDO�%LFsWUH�$3�+3��/H�.UHPOLQ�%LFsWUH��)UDQFH���/H�NUHPOLQ
%LFHWUH��)UDQFH
���6HUYLFH�G�HQGRFULQRORJLH�HW�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�1LFH��1LFH��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��&+8�GH�/\RQ�+&/��%URQ��/\RQ��)UDQFH
���6HUYLFH�G�HQGRFULQRORJLH�SrGLDWULTXH��&+8�8&/�1DPXU��<YRLU��%HOJLTXH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
���6HUYLFH�JrQrWLTXH�FOLQLTXH��&+�6DLQW�%ULHXF��6DLQW�%ULHXF��)UDQFH
���6HUYLFH�GH�0rGHFLQH�GH�OD�5HSURGXFWLRQ��+zSLWDO�-HDQ�9HUGLHU�$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+�6DLQW�%ULHXF��6DLQW�%ULHXF��)UDQFH
���&HQWUH�GH�JrQrWLTXH�KXPDLQH��&HQWUH�GH�JrQrWLTXH�KXPDLQH��*RVVHOLHV��%HOJLTXH���*RVVHOLHV��%HOJLTXH
����6HUYLFH�JrQrWLTXH�FOLQLTXH��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�REVWrWULTXH�HW�UHSURGXFWLRQ�KXPDLQH��&+8��5HQQHV���5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV���1DQWHV��)UDQFH
����&HQWUH�GH�)HUWLOLWr��,QVWLWXW�0XWXDOLVWH�0RQWVRXULV��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����6HUYLFH�G�HQGRFULQRORJLH�SrGLDWULTXH��&+8�G�$PLHQV��$PLHQV��)UDQFH
����8QLWr�GH�J\QrFRORJLH�HQGRFULQLHQQH��+zSLWDO�3RUW�5R\DO�$3+3��3DULV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�REVWrWULTXH��+zSLWDO�)RFK��6XUHVQHV��6XUHVQHV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�HW�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�%RUGHDX[��)UDQFH��6XUHVQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��+zSLWDO�G�$OHQpRQ��$OHQpRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�&zWH�GH�1DFUH��&DHQ���&DHQ��)UDQFH
����&HQWUH�GH�IHUWLOLWr�/D�5RFKHOOH��&HQWUH�GH�IHUWLOLWr�/D�5RFKHOOH��/D�5RFKHOOH��)UDQFH
����/DERUDWRLUH�GH�JrQrWLTXH�PrGLFDOH�HW�F\WRJrQrWLTXH��&+�OH�0DQV��/H�0DQV��)UDQFH
����/DERUDWRLUH�GH�JrQrWLTXH�PrGLFDOH�HW�F\WRJrQrWLTXH��&+�OH�0DQV��/H�0DQV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�30$��&+8�1RUG�6DLQW�(WLHQQH��6DLQW�3ULHVW�HQ�-DUH]��)UDQFH
����6HUYLFH�GH�SrGLDWULH��+zSLWDO�$PEURLVH�3DUr�$3�+3��%RXORJQH�%LOODQFRXUW��)UDQFH
����6HUYLFH�G
HQGRFULQRORJLH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
����6HUYLFH�GH�PrGHFLQH�LQWHUQH��&+8�+HQUL�0RQGRU��&UrWHLO��)UDQFH
����6HUYLFH�G�HQGRFULQRORJLH�HW�GH�PDODGLH�PrWDEROLTXH��&+8�GH�1vPHV��1vPHV��)UDQFH
����6HUYLFH�GH�J\QrFRORJLH�HW�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+�GH�0XOKRXVH��0XOKRXVH��)UDQFH
����6HUYLFH�G
HQGRFULQRORJLH��&+8�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�G�HQGRFULQRORJLH��+zSLWDO�$PEURLVH�3DUr�$3�+3��%RXORJQH�%LOODQFRXUW��)UDQFH
����&HQWUH�GH�JrQrWLTXH�KXPDLQH��8QLYHUVLWr�GH�)UDQFKH�&RPWr��%HVDQpRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�/\RQ�+&/��%URQ��/\RQ��)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�&(&26��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�GH�5HQQHV��)UDQFH��5HQQHV��)UDQFH
����8QLWr�G�HQGRFULQRORJLH�SrGLDWULTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����'rSDUWHPHQW�GH�PrGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�(QGRFULQLHQQH��+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH

0RWV�FOHIV���LQVX�VDQFH�RYDULHQQH�SULPLWLYH��SDQHO�1*6��H[RPH��JqQH�GH�PrLRVH��JqQH�GH�UrSDUDWLRQ�GH�O�$'1��WXPHXU�FDQFHU��FRQVHLO�JrQrWLTXH�
SUrVHUYDWLRQ�GH�OD�IHUWLOLWr�

5jVXPj��

,QWURGXFWLRQ���/
LQVX�VDQFH�RYDULHQQH�SULPLWLYH��,23��D�HFWH�a���GHV�IHPPHV�DYDQW����DQV�HW�FRQGXLW�OH�SOXV�VRXYHQW�m�XQH�LQIHUWLOLWr�Gr�QLWLYH�
/D�SOXSDUW�GHV�FDXVHV�VRQW�LQFRQQXHV�PDLV�GHV�FDXVHV�JrQrWLTXHV�FURLVVDQWHV�RQW�rWr�LGHQWL�rHV�JUnFH�DX�VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ��1*6��

3DWLHQWV�HW�PjWKRGHV�������SDWLHQWHV�DYHF�,23�m�FDU\RW\SH�����;;�VDQV�SUrPXWDWLRQ�GH�)05��RQW�rWr�rWXGLrHV�GRQW�����IRUPHV�VSRUDGLTXHV�HW
���IDPLOLDOHV��1RXV�DYRQV�GrYHORSSr�XQ�SDQHO�1*6�FLEOr�FRPSUHQDQW����JqQHV�LPSOLTXrV�GDQV�OHV�,23�����SDWLHQWHV�RQW�HX�XQ�VrTXHQpDJH�G�H[RPH
�:(6��



5jVXOWDWV�HW�GLVFXVVLRQ��/H�SDQHO�1*6�D�UHWURXYr�GHV�YDULDQWV�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV�FKH]�����GHV�SDWLHQWHV��'DQV�����GHV
FDV��LO�V�DJLW�GH�JqQHV�GH�PrLRVH�RX�GH�UrSDUDWLRQ�GH�O�$'1��/H�:(6�D�SHUPLV�GH�GrFULUH�SRXU�OD�SUHPLqUH�IRLV�OH�UzOH�GH�GHX[�JqQHV�LPSOLTXrV�GDQV
OD�UrSDUDWLRQ�G�$'1�HW�O�DQrPLH�GH�)DQFRQL�GDQV�GHX[�IRUPHV�IDPLOLDOHV�HW�FRQVDQJXLQHV�G�,23�LVROrH�VDQV�DXFXQ�DQWrFrGHQW�GH�FDQFHU��1RXV�DYRQV
UHWURXYr�XQH�PXWDWLRQ�WURQTXDQWH�GH�0&0���JqQH�LPSOLTXr�GDQV�OD�UHFRPELQDLVRQ�KRPRORJXH��GDQV�XQH�IRUPH�V\QGURPLTXH�G�,23�DYHF�WXPHXUV
FXWDQrHV�ErQLJQHV�HW�LQVWDELOLWr�FKURPRVRPLTXH��1RXV�DYRQV�DXVVL�UrSOLTXr�O�LPSOLFDWLRQ�G�DXWUHV�JqQHV�GH�FHWWH�IDPLOOH�GrFULWV�GDQV�XQ�VHXO�RX�GH
UDUHV�FDV�FRPPH�63,'5��360&�,3��32)�%��0&0���e�

'HYDQW�GHV�IRUPHV�G�,23�DSSDUHPPHQW�LVROrHV��QRXV�DYRQV�LGHQWL�r�GHV�PXWDWLRQV�GH�JqQHV�G�,23�V\QGURPLTXHV�FRPPH�300��HW�*$/7��LPSOLTXrV
GDQV�GHV�PDODGLHV �PrWDEROLTXHV�m �UrYrODWLRQ�QrRQDWDOH �VrYqUH� �RX�HQFRUH�)2;/�� �UHVSRQVDEOH �GX�V\QGURPH�%3(6� �VDQV�DXFXQH�DQRPDOLH
RSKWDOPLTXH�

8Q�ELODQ�FRPSOHW�DYHF�UHFKHUFKH�GH�FRPRUELGLWrV�DVVRFLrHV�D�SHUPLV�XQ�FRQVHLO�JrQrWLTXH�HW�WKrUDSHXWLTXH�DGDSWrV�GDQV�OD�IDPLOOH�

/�rWXGH�JrQrWLTXH�D�SX�rJDOHPHQW�GRQQHU�GHV�LQIRUPDWLRQV�VXU�OD�SHUVLVWDQFH�G�XQH�UrVHUYH�RYDULHQQH�ORUVTX�XQ�GrIDXW�PROrFXODLUH�G�XQ�JqQH
LPSOLTXr�GDQV�OD�FURLVVDQFH�IROOLFXODLUH�D�rWr�LGHQWL�r��)6+5��%03����*')���$0+��(65���12%2;��*-$����

8QH�SUrVHUYDWLRQ�GH�OD�IHUWLOLWr�FKH]�OD�SDWLHQWH�HW�OHV�SRUWHXVHV�DV\PSWRPDWLTXHV�GH�OD�IDPLOOH�HVW�DORUV�QrFHVVDLUH�SRXU�rYLWHU�O�DWUrVLH�IROOLFXODLUH
UDSLGH�DX�YX�GHV�WHFKQRORJLHV�LQQRYDQWHV�GH�PDWXUDWLRQ�IROOLFXODLUHV�LQ�YLWUR�HQ�GrYHORSSHPHQW�

&RQFOXVLRQ �� �1RWUH �VWUDWrJLH �1*6 �RSWLPLVH �OH �FULEODJH �PROrFXODLUH �GH �O�,23 �DYHF �XQ �UHQGHPHQW �GH ���� �HW �FRQ�UPH �OD �JUDQGH �KrWrURJrQrLWr
JrQrWLTXH�GH�FH�V\QGURPH���/�rWXGH�JrQrWLTXH�HVW�HVVHQWLHOOH�SRXU����LGHQWL�HU�OD�FDXVH�GH�O�,23����SHUPHWWUH�XQH�SULVH�HQ�FKDUJH�SHUVRQQDOLVrH�HW
XQ�FRQVHLO�JrQrWLTXH�DGDSWr����GrWHFWHU�HW�WUDLWHU�OHV�FRPRUELGLWrV�DVVRFLrHV�RX�SUrVHUYHU�OD�IHUWLOLWr�UrVLGXHOOH�HQ�IRQFWLRQ�GX�GrIDXW�JrQrWLTXH
REVHUYr�

�/H�QRXYHDX�OLHQ�H[LVWDQW�HQWUH�JqQHV�UHVSRQVDEOHV�G�,23�HW�JqQHV�GHV�WXPHXUV�FDQFHUV�UHQG�LQGLVSHQVDEOH�OH�GLDJQRVWLF�JrQrWLTXH�GH�WRXWH�,23
VDQV �FDXVH �FRQQXH �HW �PRGL�H �SURIRQGrPHQW �OD �SULVH �HQ �FKDUJH �GH �FHV �SDWLHQWHV �HW �GH �OHXU �IDPLOOH� �8Q �VXLYL �m �ORQJ �WHUPH�DX �VHLQ �G�XQH �rTXLSH
PXOWLGLVFLSOLQDLUH�HVW�QrFHVVDLUH�

3LiFH�MRLQWH���+HGGDUBDOB$EVWUDFWB$VVLVHVB*rQrWLTXHVB�����GRF[



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

/8&,(�7+20$6

&6������/HV�PXWDWLRQV�GH�'1$+���FDXVHQW�XQH�LQIHUWLOLWj�LVROjH�SDU�DVWKjQRVSHUPLH�SDU�GjIDXW�GqXQH�G\QjLQH�D[RQjPDOH
VSjFLuTXH�GX�vDJHOOH�GHV�VSHUPDWR]RmGHV

$XWHXUV��

/XFLH�7+20$6������0DUMRULH�:+,7),(/'������(PLOLH�%(48,*121���������$ODLQ�6&+0,77������/DXUHQFH�67289(1(/������*X\�0217$17,1������6\OYLH
7,66,(5������3KLOLSSH�'848(612<������%UXQR�&23,1������6DQGUD�&+$1727������)ORUHQFH�'$6727������&DWKHULQH�)$8&21������$QQH�/DXUH�%$5%27,1
�����$QQH�/2<(16������-HDQ�3LHUUH�6,))52,���������-HDQ�)UDQpRLV�3$321����������(VWHOOH�(6&8',(5���������6HUJH�$06(/(0����������9DOrULH�0,7&+(//
������$PLQDWD�7285(������0DULH�/(*(1'5(�������

���6RUERQQH�8QLYHUVLWr��,16(50�8�����+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���,16(50�8������&156�805������)DFXOWr�GH�0rGHFLQH��8QLYHUVLWr�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWr��,QVWLWXW�&RFKLQ��3DULV��)UDQFH
���8QLYHUVLWr�3DULV�(VW��)DFXOWr�GH�0rGHFLQH��,16(50�8�����&156�(5/������+zSLWDO�+HQUL�0RQGRU�HW�&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO�
&UHWHLO��)UDQFH
���6HUYLFH�G�2WR�5KLQR�/DU\QJRORJLH�HW�GH�&KLUXUJLH�FHUYLFR�IDFLDOH��+zSLWDO�+HQUL�0RQGRU�HW�&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��&UHWHLO�
)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��$3�+3����+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�G
$QDWRPRSDWKRORJLH��/DERUDWRLUH�GH�PLFURVFRSLH�rOHFWURQLTXH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��3DULV��)UDQFH
���&+8�/LOOH��,QVWLWXW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�6SHUPLRORJLH�&HFRV��($������*DPHWRJHQHVLV�DQG�*DPHWH�4XDOLW\��8QLYHUVLWr�GH�/LOOH���+zSLWDO
-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
���-HDQ�3LHUUH�$XEHUW�5HVHDUFK�&HQWHU��/DERUDWRU\�RI�'HYHORSPHQW�DQG�3ODVWLFLW\�RI�WKH�1HXURHQGRFULQH�%UDLQ��,16(50�8������8QLYHUVLWr�GH�/LOOH�
&+8�/LOOH��/LOOH��)UDQFH
���6HUYLFH�G�2WR�5KLQR�/DU\QJRORJLH�HW�GH�&KLUXUJLH�FHUYLFR�IDFLDOH��$3�+3���+zSLWDO�%LFsWUH��/H�.UHPOLQ�%LFsWUH��)UDQFH
����8QLYHUVLWr�3DULV�(VW��)DFXOWr�GH�0rGHFLQH��,16(50�8�����&156�(5/������+zSLWDO�+HQUL�0RQGRU��&UHWHLO��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��$3�+3���+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����&+8�/LOOH��,QVWLWXW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�6SHUPLRORJLH�&HFRV��($������*DPHWRJHQHVLV�DQG�*DPHWH�4XDOLW\��8QLYHUVLWr�GH�/LOOH��+zSLWDO
-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH

0RWV�FOHIV���'1$+����D[RQHPH��G\QrLQH��G\VNLQrVLH�FLOLDULH�SULPLWLYH��FLO��LQIHUWLOLWr�PDVFXOLQH���DJHOOH�GX�VSHUPDWR]RwGH

5jVXPj��

/H�FLO�PRELOH�UHVSLUDWRLUH�HW�OH��DJHOOH�GX�VSHUPDWR]RwGH�SDUWDJHQW�XQH�VWUXFWXUH�D[RQrPDOH�FRQVHUYrH�DX�FRXUV�GH�O�rYROXWLRQ��'HV�GrIDXWV�GDQV
OHXU�VWUXFWXUH�HW�RX�OHXU�IRQFWLRQ�VRQW�DVVRFLrV�m�OD�G\VNLQrVLH�FLOLDLUH�SULPLWLYH��'&3���XQH�PDODGLH�JrQrWLTXH�FDUDFWrULVrH�SDU�GHV�LQIHFWLRQV
FKURQLTXHV�GX�WUDFWXV�UHVSLUDWRLUH��SRXU�ODTXHOOH�OD�SOXSDUW�GHV�KRPPHV�VRQW�LQIHUWLOHV�HQ�UDLVRQ�G�XQH�DVWKrQR]RRVSHUPLH�

3DUPL�OHV�FRPSOH[HV�SURWrLTXHV�D[RQrPDX[�ELHQ�GrFULWV��OHV�EUDV�GH�G\QrLQHV�H[WHUQHV��%'(���YLD�O�DFWLYLWr�$73DVLTXH�GH�OHXUV�FKDLQHV�ORXUGHV�
MRXHQW�XQ�UzOH�PDMHXU�GDQV�OH�EDWWHPHQW�FLOLDLUH�HW��DJHOODLUH��&HSHQGDQW��OD�FRQWULEXWLRQ�GHV�GL�rUHQWHV�FKDvQHV�ORXUGHV��W\SH�JDPPD���'1$+��HW
'1$+���HW�W\SH�EHWD���'1$+���'1$+���HW�'1$+����HVW�LQFRQQXH�GDQV�OD�FRPSRVLWLRQ�GHV�%'(�LVVXV�GH�FHV�GHX[�RUJDQHOOHV�

/�DQDO\VH�GH�FLQT�KRPPHV�DYHF�XQH�LQIHUWLOLWr�LVROr��HW�SUrVHQWDQW�XQH�SHUWH�GHV�%'(�GDQV�OH��DJHOOH�GH�OHXUV�VSHUPDWR]RwGHV�PDLV�SDV�GDQV�OHXUV
FLOV�UHVSLUDWRLUHV��QRXV�D�SHUPLV�G�LGHQWL�HU�GHV�PXWDWLRQV�EL�DOOrOLTXHV�SDWKRJqQHV�GH�'1$+���

/H�SKrQRW\SH�G�LQIHUWLOLWr�LVROr��VDQV�DWWHLQWH�UHVSLUDWRLUH��QRXV�D�DPHQr�m�FRPSDUHU�OD�FRPSRVLWLRQ�SURWrLTXH�GHV�%'(�GDQV�OHV�D[RQqPHV�GH�FLOV�HW
GH��DJHOOHV�LVVXV�G�LQGLYLGXV�FRQWUzOHV��1RXV�DYRQV�PRQWUr�TXH�'1$+���HW�'1$+���PDLV�SDV�'1$+���'1$+��RX�'1$+����FRORFDOLVHQW�DYHF�O�DOSKD�
WXEXOLQH�OH�ORQJ�GH�O�D[RQqPH�GHV�VSHUPDWR]RwGHV� �WDQGLV�TXH�O�LPDJH�RSSRVrH�HVW�REVHUYrH�GDQV�OHV�FLOV �UHVSLUDWRLUHV� �H[SOLTXDQW�DLQVL �OH
SKrQRW\SH�UHVWUHLQW�DX[�VSHUPDWR]RwGHV��1RXV�DYRQV�DXVVL�GrPRQWUr�OD�SHUWH�GH�IRQFWLRQ�DVVRFLrH�DX[�PXWDWLRQV�GH�'1$+���FKH]�GHX[�VXMHWV�VDQV
OLHQ�GH�SDUHQWr��SDU�GHV�rWXGHV�G�LPPXQRPDUTXDJH�VXU�VSHUPDWR]RwGHV��ZHVWHUQ�EORW�HW�LPPXQR�XRUHVFHQFH���&HV�DQDO\VHV�RQW�PRQWUr�O�DEVHQFH
GH�'1$+���HW�'1$+��GDQV�OH��DJHOOH�GHV�VSHUPDWR]RLGHV��FRQWUDLUHPHQW�m�'1$+��HW�'1$/,���GHX[�FRPSRVDQWV�GHV�EUDV�LQWHUQHV�GH�G\QrLQHV��TXL
VH�VRQW�UrYrOrV�SUrVHQWV�

3RXU�FRQFOXUH��FHWWH�rWXGH�GrPRQWUH�TXH�OHV�PXWDWLRQV�GH�'1$+���VRQW�UHVSRQVDEOHV�G�LQIHUWLOLWr�PDVFXOLQH�LVROrH��HW�SUrFLVH�OD�FRPSRVLWLRQ�GHV
%'(�GDQV�OH�VSHUPDWR]RwGH�KXPDLQ�HW�OH�FLO�UHVSLUDWRLUH�



6(66,216�6,08/7$1((6������'31��'3,��'31,
HW�5HSURGXFWLRQ

/XF�'58$57

&6������'DWD�2XWVLGH�RI�([SHFWHG�5DQJH���$QDO\VH�GqXQH�FDXVH�VSjFLuTXH�GqjFKHF�Gq$'1OF�HW�GH�VHV�FRQVjTXHQFHV�REVWjWULFDOHV

$XWHXUV��

/XF�'58$57������/DXUH�5$<021'������)UDQFLV�52866($8������-HDQ�)UDQpRLV�7$/<������6\OYLH�7$3,$������0DUF�1RXFK\����

���&\WRJrQrWLTXH��(XUR�QV�%LRPQLV��3DULV��)UDQFH
���JrQrWLTXH�PROrFXODLUH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���*rQrWLTXH�PROrFXODLUH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���$'1OF��F\WRJrQrWLTXH��GrSLVWDJH�SUrQDWDO��GLDJQRVWLF�SUrQDWDO

5jVXPj��

/�DQDO\VH�GX�FDU\RW\SH�I�WDO�HVW�UHFRPPDQGrH�SDU�DPQLRFHQWqVH�HQ�FDV�GH�GRXEOH�rFKHF�GX�GrSLVWDJH�GH�OD�WULVRPLH����EDVr�VXU�O�$'1�IRHWDO�GDQV
OH�VDQJ�PDWHUQHO��$'1OF������$YHF�OD�WHFKQLTXH�9HUL6HT�G�,OOXPLQD��XQH�GHV�FDXVHV�G�rFKHF�HVW�QRPPrH�c�'DWD�2XWVLGH�RI�([SHFWHG�5DQJH�h�'2��
(OOH�FRUUHVSRQG�m�XQ�rFKHF�GH�O�DQDO\VH�GH�GRQQrHV�G~�m�XQH�UHSUrVHQWDWLRQ�DQRUPDOH�G�XQH�SDUWLH�GX�JrQRPH�VXU�GHV�FKURPRVRPHV�DXWUHV�TXH
�������HW��������/H�ORJLFLHO�9HUL6HT�QH�SUrFLVH�SDV�TXHOOH�UrJLRQ�FKURPRVRPLTXH�HVW�FRQFHUQrH��3HX�G
DQRPDOLHV�VRQW�PLVHV�HQ�rYLGHQFH�SDU�OH
FDU\RW\SH�IRHWDO �HW �O
LVVXH�GH�OD�JURVVHVVH�HVW�OH�SOXV�VRXYHQW�QRUPDOH�PDLV�O
LGHQWL�FDWLRQ�GHV�DQRPDOLHV�FKURPRVRPLTXHV�SRXUUDLW �sWUH�XWLOH�DX
VXLYL�REVWrWULFDO��1RXV�DYRQV�GRQF�GrYHORSSr�XQ�ORJLFLHO�VSrFL�TXH�m�SDUWLU�GH�SOXVLHXUV�SXEOLFDWLRQV�������SRXU�SUrFLVHU��D�SRVWHULRUL��TX�HOOHV�rWDLHQW
OHV�UrJLRQV�FKURPRVRPLTXHV�FRQFHUQrHV��&H�ORJLFLHO�UHFKHUFKH�XQ�GrVrTXLOLEUH�GX�QRPEUH�GH�OHFWXUHV�DOLJQrHV�VXU�XQH�IHQsWUH�JOLVVDQWH�GH���NE
SDU�UDSSRUW�m�XQ�MHX�GH�GRQQrHV�GH�UrIrUHQFH��1RXV�SUrVHQWRQV���FDV�G�rFKHF�'2�DFFRPSDJQrV�G�DQRPDOLHV�I�WDOHV�RX�GH�FRPSOLFDWLRQV
REVWrWULFDOHV�SRXU�OHVTXHOV�GHV�GrVrTXLOLEUHV�RQW�rWr�DLQVL�LGHQWL�rV��'DQV�GHX[�FDV�DYHF�5&,8�HW�SUrPDWXULWr��XQH�WULVRPLH����FRQ�QrH�DX�SODFHQWD
D�rWr�WURXYrH��������'DQV�OHV�GHX[�DXWUHV�FDV�LO�H[LVWDLW�XQ�V\QGURPH�PDOIRUPDWLI���XQH�DQRPDOLH�FRPSDWLEOH�DYHF�XQH�WrWUDVRPLH��S�I�WDOH
FRUUHVSRQGDQW�DX�V\QGURPH�SRO\PDOIRUPDWLI�FRQVWDWr�����HW�XQH�GRXEOH�WULVRPLH�SRXU�OHV�FKURPRVRPHV���HW���RQW�rWr�PLVHV�HQ�rYLGHQFH��6L�OD
WULVRPLH���HVW�XQH�DQRPDOLH�UDUH������OD�WULVRPLH���HVW�SOXV�IUrTXHPPHQW�GrFRXYHUWH�HQ�FRXUV�GH�JURVVHVVH�HW�SDUIRLV�DVVRFLrH�m�XQH�DXWUH�WULVRPLH
�����/HV�GHX[�WULVRPLHV�SHXYHQW�H[SOLTXHU�OH�VLJQH�PDMHXU�TXL�rWDLW�XQH�PLFURFrSKDOLH�����-25)�Qe�����GX����GrFHPEUH��������*XLGH�GX�ORJLFLHO
9HUL6HT�1,37�6ROXWLRQ���,OOXPLQD��KWWSV���VXSSRUW�LOOXPLQD�FRP�����&��=KDR�HW�DO���c�'HWHFWLRQ�RI�)HWDO�6XEFKURPRVRPDO�$EQRUPDOLWLHV�E\�6HTXHQFLQJ
&LUFXODWLQJ�&HOO�)UHH�'1$�IURP�0DWHUQDO�3ODVPD�h��&OLQ��&KHP���YRO������QR����S�����������DYU������������5��6WUDYHU��HW�DO��c�:,6(&21'25��GHWHFWLRQ
RI�IHWDO�DEHUUDWLRQV�IURP�VKDOORZ�VHTXHQFLQJ�PDWHUQDO�SODVPD�EDVHG�RQ�D�ZLWKLQ�VDPSOH�FRPSDULVRQ�VFKHPH�h��1XFOHLF�$FLGV�5HV���YRO������QR����S�
H���H����PDUV�����������7RXWDLQ�-HW�DO���������&RQ�QHG�SODFHQWDO�PRVDLFLVP�UHYLVLWHG��,PSDFW�RQ�SUHJQDQF\�FKDUDFWHULVWLFV�DQG�RXWFRPH��3/R6�2QH�
������������ �H��������� ����*UDWL �)5�HW�DO� �2XWFRPHV�LQ�SUHJQDQFLHV�ZLWK�D�FRQ�QHG�SODFHQWDO�PRVDLFLVP�DQG�LPSOLFDWLRQV�IRU�SUHQDWDO�VFUHHQLQJ
XVLQJ�FHOO�IUHH�'1$��*HQHWLFV�LQ�0HGLFLQH�������������6�'KDQGKD�HW�DO��7KUHH�&DVHV�RI�7HWUDVRP\��S�$PHULFDQ�-RXUQDO�RI�0HGLFDO�*HQHWLFV�����
�����������������+��.DSD\D���HW�DO���7ULVRP\���FRQ�QHG�SODFHQWDO�PRVDLFLVP��$�PDQDJHPHQW�GLOHPPD��-RXUQDO�RI�2EVWHWULFV�DQG�*\QDHFRORJ\������
��������������������<�4L��HW�DO�7KH�VLJQL�FDQFH�RI�WULVRP\���PRVDLFLVP�LQ�QRQ�LQYDVLYH�SUHQDWDO�VFUHHQLQJ��+XP�*HQHPLFV�������������

3LiFH�MRLQWH���'DWD�2XWVLGH�RI�([SHFWHG�5DQJH�GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 0DUWLQH�08/(5,6

&6�����'LVFULPLQDWLRQ�IRQFWLRQQHOOH��EDVjH�VXU�OD�WROjUDQFH�f�OD�PjWK\ODWLRQ��GHV�YDULDQWV�GH�VLJQLuFDWLRQ�LQFRQQXH�GHV�JiQHV
0/+��HW�06+����YHUV�XQH�XWLOLVDWLRQ�HQ�FOLQLTXH�SRXU�OH�GLDJQRVWLF�GX�V\QGURPH�GH�/\QFK

$XWHXUV��

'HOSKLQH�%RXYHW���������6DKUD�%RGR������$QQLH�081,(5���������(UHOO�*XLOOHUP���������URPDQH�EHUWUDQG���������3DULV�(ORGLH������3DWULFN�%HQXVLJOLR��������
DOH[�GXYDO���������)ORUHQFH�&RXOHW���������0DUWLQH�08/(5,6�������

���,QVHUP�805�����&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��3DULV��)UDQFH
�����6RUERQQH�8QLYHUVLWr��3DULV��)UDQFH
���,QVHUP�805�����&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��SDULV��)UDQFH
���3ODWHIRUPH�GH�&\WRPrWULH�HQ�)OX[�&,6$��6RUERQQH�8QLYHUVLWr��3DULV��)UDQFH
���8)�G
2QFRJrQrWLTXH��'rSDUWHPHQW�GH�JrQrWLTXH��$3�+3��3DULV��)UDQFH
���ELRFKLPLH��ELRORJLH�PROrFXODLUH��$3�+3��3DULV��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�/\QFK��YDULDQW�GH�VLJQL�FDWLRQ�LQFRQQXH

5jVXPj��

/H �V\QGURPH�GH �/\QFK ��/6� �HVW �OD �SUHPLqUH �FDXVH �GH �IRUPH�IDPLOLDOH �GH �FDQFHU �FRORUHFWDO� �,O �HVW �FRQVrFXWLI �m �GHV �PXWDWLRQV �JHUPLQDOHV
KrWrUR]\JRWHV�D�HFWDQW�OHV�JqQHV�GX�V\VWqPH�005��0LV0DWFK�5HSDLU���0/+��HW�06+��HQ�SULRULWr��/H�GLDJQRVWLF�GH�/6�UHSRVH�VXU�OD�GrWHFWLRQ�SDU
VrTXHQpDJH�GH�YDULDQWV�GHV�JqQHV�005�GDQV�O�$'1�FRQVWLWXWLRQQHO�HW�O�LQWHUSUrWDWLRQ�GX�FDUDFWqUH�SDWKRJqQH�RX�ErQLQ�GH�WHOV�YDULDQWV��'DQV����
GHV�FDV�HQYLURQ��OH�GLDJQRVWLF�GH�/6�QH�SHXW�sWUH�SRVr�RX�H[FOX�IRUPHOOHPHQW��QRWLRQ�GH�YDULDQWV�GH�VLJQL�FDWLRQ�LQFRQQXH��RX�96,��ODLVVDQW�DLQVL�OHV
SDWLHQWV�GDQV�O�HUUDQFH�WKrUDSHXWLTXH��3RXU�DLGHU�DX�GLDJQRVWLF��XQ�WHVW�IRQFWLRQQHO�VLPSOH�SHUPHWWDQW�GH�GLVFULPLQHU�OH�FDUDFWqUH�SDWKRJqQH�RX�QRQ
GH�96,�0/+��HW�06+��D�rWr�UrFHPPHQW�PLV�DX�SRLQW�DX�ODERUDWRLUH��%RXYHW�HW�DO���*DVWURHQWHURORJ\���������������������

�&H�WHVW�XWLOLVH�XQH�SURSULrWr�IRQFWLRQQHOOH�FRQQXH�GHV�FHOOXOHV�005�Gr�FLHQWHV��m�VDYRLU�OHXU�WROrUDQFH�m�FHUWDLQHV�GURJXHV��L�H��DJHQWV�PrWK\ODQWV�
WROrUDQFH�m�OD�PrWK\ODWLRQ���1RWUH�VWUDWrJLH�H[SrULPHQWDOH�D�UHSRVr�VXU�OD�FDSDFLWr�GH�YDULDQWV�0/+��HW�06+��m�FRPSOrPHQWHU�OD�Gr�FLHQFH�005
G�XQH�OLJQrH�FHOOXODLUH�HQ�FXOWXUH��(Q�EUHI��XQH�UHVWDXUDWLRQ�GH�OD�VHQVLELOLWr�m�OD�PrWK\ODWLRQ�HVW�DWWHQGXH�VL�OH�YDULDQW�WUDQVIHFWr�HVW�QRQ�SDWKRJqQH�
DORUV�TX�XQH�FRQVHUYDWLRQ�GH�OD�WROrUDQFH�m�OD�PrWK\ODWLRQ�LQGLTXH�TXH�OH�YDULDQW�HVW�GrOrWqUH��/HV�WHVWV�UrDOLVrV�DYHF�XQH�ODUJH�VrULH�GH�96,�m
FDUDFWrULVHU��HW�DYHF�GHV�YDULDQWV�FRQWUzOHV�GRQW�OH�FDUDFWqUH�SDWKRJqQH�RX�QRQ�HVW�FRQQX��VHURQW�SUrVHQWrV��/HV�UrVXOWDWV�DFTXLV�LQGLTXHQW�OD
SHUWLQHQFH�G�XQH�WHOOH�DSSURFKH�PrWKRGRORJLTXH�m�YLVrH�GLDJQRVWLTXH�GDQV�OH�V\QGURPH�GH�/\QFK��&H�WHVW�GHYUDLW�sWUH�SURFKDLQHPHQW�GLVSRQLEOH�m
O�KzSLWDO�GH�OD�3LWLr�6DOSsWULqUH�D�Q�G�DLGHU�DX�FODVVHPHQW�GHV�96,�0/+��HW�06+��GLVFXWrV�DX�QLYHDX�GX�UrVHDX�QDWLRQDO�

3LiFH�MRLQWH���UH�VXPH��DVVLVHV����������GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH $OLFH�)LdYHW

&6�����0XWDWLRQV�73���GH�IDLEOH�IUjTXHQFH�DOOjOLTXH���SHXW�RQ�VqDtUDQFKLU�GH�OD�ELRSVLH�SRXU�GLtjUHQFLHU�XQH�PRVDmTXH�GqXQH
KjPDWRSRmiVH�FORQDOH�"

$XWHXUV��

$OLFH�)LrYHW������2GLOH�&DEDUHW������0DULQH�*XLOODXG�%DWDLOOH������%ULJLWWH�%UHVVDF�GH�3DLOOHUHWV������9RUHDN�6X\EHQJ������&KULVWLQH�%RPEOHG������-RKQ\
%RPEOHG������-HDQ�0DUF�/LPDFKHU������+rOqQH�6FKXVWHU������-HDQ�&KLHVD������6WrSKDQLH�%DHUW�'HVXUPRQW������*DHOOH�%RXJHDUG�'HQR\HOOH������7KLHUU\
)UHERXUJ������&\ULO�*HOOD������2GLOH�/HRSROG������6RSKLH�&RWWHUHW������/XGRYLF�/DFURL[������2OLYLHU�&DURQ������&KULVWRSKH�0DU]DF������(WLHQQH�5RXOHDX����

���6HUYLFH�*rQrWLTXH�GHV�7XPHXUV��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���6HUYLFH�G
2QFRORJLH�+rPDWRORJLH��+zSLWDO�3DVWHXU��&ROPDU��)UDQFH
���6HUYLFH�G
2QFRJrQrWLTXH��&HQWUH�3DXO�6WUDXVV��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�&\WRJrQrWLTXH�HW�*rQrWLTXH�0rGLFDOH��+zSLWDO�&DUHPHDX��1vPHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�0rGHFLQH�2QFRORJLTXH��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH

0RWV�FOHIV���73����PRVDwTXH��&+,3��+HPDWRSRwqVH�FORQDOH��1*6

5jVXPj��

/H�GLDJQRVWLF�PROrFXODLUH�GHV�PDODGLHV�JrQrWLTXHV�V�H�HFWXH�OD�SOXSDUW�GX�WHPSV�SDU�O�DQDO\VH�GH�O�$'1�H[WUDLW�GH�VDQJ�WRWDO��/H�VrTXHQpDJH�KDXW�
GrELW�G�XQ�SDQHO�GH�JqQHV�SUrGLVSRVDQW�DX[�FDQFHUV�PHW�UrJXOLqUHPHQW�HQ�rYLGHQFH�GHV�YDULDQWV�DYHF�XQH�IDLEOH�IUrTXHQFH�DOOrOLTXH��)$���HQ
SDUWLFXOLHU�VXU�OH�JqQH�73����&HV�YDULDQWV�SHXYHQW�FRUUHVSRQGUH�m�XQH�PRVDwTXH�FRQVWLWXWLRQQHOOH��0&���UHVSRQVDEOH�G�XQ�SKrQRW\SH�DWWrQXr�RX
UH�rWHU �OD �SUrVHQFH �G�XQH �+rPDWRSRwqVH �&ORQDOH �GH �3RWHQWLHO �,QGrWHUPLQr ��&+,3�� �HQ �SDUWLFXOLHU �VL �OH �SDWLHQW �HVW �nJr �RX �D �rWr �WUDLWr �SDU �UDGLR�
FKLPLRWKrUDSLH��&HV�YDULDQWV�SHXYHQW�DYRLU�XQ�UzOH�GLUHFW�GDQV�O�rPHUJHQFH�GX�FORQH�RX�sWUH�VLPSOHPHQW�GHV�YDULDQWV�SDVVDJHUV�DFTXLV�VXU�G�DXWUHV
JqQHV�

$�Q�G�rWDEOLU�O�RULJLQH�GHV�YDULDQWV�73���m�IDLEOH�)$��Q ��������m�������QRXV�DYRQV�FRPELQr�XQH�VWUDWrJLH�G�DQDO\VH�GH�FHV�YDULDQWV�HQ�1*6�GDQV�OH
WLVVX�WXPRUDO��Q ���6DQJHU���Q ����OH�WLVVX�VDLQ�DGMDFHQW��Q ���6DQJHU���Q ���HW�OD�IUDFWLRQ�P\rORwGH��Q ����1RXV�DYRQV�UrDOLVr�XQ�SDQHO�GH�JqQHV
LPSOLTXrV�GDQV�OHV�KrPRSDWKLHV�P\rORwGHV�VXU�O�$'1�H[WUDLW�GHV�FHOOXOHV�VDQJXLQHV�DSUqV�XQ�WUL�FHOOXODLUH�&'���&'����D�Q�GH�GLVFHUQHU�OH�JrQRW\SH
GH�OD�IUDFWLRQ�P\rORwGH��&'����GH�FHOXL�GHV�O\PSKRF\WHV�7��&'�����'HV�DQDO\VHV�VRQW�HQ�FRXUV�SRXU���SDWLHQWV�

'DQV���FDV��O�DQDO\VH�WXPRUDOH�UHWURXYDLW�OH�YDULDQW�UHFKHUFKr��DYHF�XQH�)$�DXJPHQWrH�SDU�UDSSRUW�DX�VDQJ���QRXV�DYRQV�FRQFOX�m�XQH�0&�
/�DQDO\VH�GX�WLVVX�VDLQ�UHWURXYDLW�OH�YDULDQW�PDLV�VDQV�DXJPHQWDWLRQ�GH�OD�)$�SDU�UDSSRUW�DX�VDQJ��'DQV���FDV��O�DEVHQFH�GX�YDULDQW�GDQV�OD�WXPHXU
RULHQWDLW�YHUV�XQH�&+,3��/�rWXGH�GHV�IUDFWLRQV�&'���HW�&'���D�SHUPLV�GH�PRQWUHU�TXH�OD�)$�GHV�YDULDQWV�GHV�0&�rWDLW�VLPLODLUH�GDQV�OHV�GHX[
IUDFWLRQV��FRQ�UPDQW�O�RULJLQH�HPEU\RQQDLUH�SUrFRFH�GH�O�DSSDULWLRQ�GX�YDULDQW��(Q�UHYDQFKH��GDQV�OHV�&+,3��FHV�YDULDQWV�rWDLHQW�SUrVHQWV�GDQV�OD
IUDFWLRQ�P\rORwGH��&'�����DYHF�XQH�)$�VLPLODLUH�DX�VDQJ�WRWDO��HW�TXDVLPHQW�DEVHQWV�GHV�O\PSKRF\WHV�7��FRQ�UPDQW�O�DSSDULWLRQ�WDUGLYH�GX�YDULDQW�
DX�FRXUV�GH�O�KrPDWRSRwqVH��/
DQDO\VH�HQ�SDQHO�GH�OD�IUDFWLRQ�P\rORwGH�SHUPHW�rJDOHPHQW�O
LGHQWL�FDWLRQ�GH�YDULDQWV�GDQV�G
DXWUHV�JqQHV�LPSOLTXrV
HQ�KrPDWRORJLH�WHO�TXH�'107�$��FRQIRUWDQW�OH�GLDJQRVWLF�

$LQVL�QRXV�DYRQV�GrPRQWUr�OD�SRVVLELOLWr�GH�GL�rUHQFLHU�XQH�0&�G�XQH�&+,3�SDU�XQH�VWUDWrJLH�FRPELQDQW�O�DQDO\VH�PROrFXODLUH�GH�OD�WXPHXU�HW�GHV
IUDFWLRQV�&'���HW�&'����/H�WUL�VrOHFWLI�GHV�IUDFWLRQV�SUrVHQWH�GH�QRPEUHX[�DYDQWDJHV�FRPPH�O�DEVHQFH�GH�SUrOqYHPHQW�LQYDVLI�GH�WLVVX�VDLQ�HW
O�DFFqV �m �GH �O�$'1�GH �ERQQH �TXDOLWr �FRQWUDLUHPHQW �DX[ �WLVVXV �WXPRUDX[ ��[rV� �/HV �&+,3 �VRQW �IUrTXHQWHV �HW �QRQ �GrWHFWDEOHV �SDU �XQH �QXPrUDWLRQ
IRUPXOH�VDQJXLQH��RU�LO�V�DJLW�G�XQ�IDFWHXU�GH�ULVTXH�GH�P\rORG\VSODVLH��SDUWLFXOLqUHPHQW�HQ�SRVW�UDGLR�FKLPLRWKrUDSLH��,O�HVW�GRQF�LPSRUWDQW�G�rWDEOLU
XQ�SURWRFROH�GH�FRQ�UPDWLRQ�D�Q�G�DGDSWHU�OH�FRQVHLO�JrQrWLTXH�HW�OD�VXUYHLOODQFH�GH�FHV�SDWLHQWV��&HV�WUDYDX[�PRQWUHQW�O�LPSRUWDQFH�GH�FRPELQHU
OHV�DFWLYLWrV�FRQVWLWXWLRQQHOOHV�DYHF�GHV�DQDO\VHV�WXPRUDOHV�HW�KrPDWRORJLTXHV�

3LiFH�MRLQWH���5rVXPrB&+,3B$VVLVHV����B�QDO�GRF[



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH )UHERXUJ�7KLHUU\

&6�����&KDOOHQJHV��OLPLWHV�HW�DSSRUW�GX�:(6�HQ�RQFRJjQjWLTXH�FRQVWLWXWLRQQHOOH

$XWHXUV��

,VDEHOOH�7RXUQLHU������0DXG�%ODQOXHW������(GZLJH�.DVSHU������)UDQpRLVH�&KDUERQQLHU������&DPLOOH�/H�&OH]LR������&HOLQH�'HUDPEXUH������6RSKLH�&RXWDQW
�����-DFTXHOLQH�%RX������0DXG�%UDQFKDXG������$OLFH�*ROGHQEHUJ������-HDQ�)UDQpRLV�'HOHX]H������$QQH�%RODQG������(PPDQXHOOH�*HQLQ������*DHOOH
%RXJHDUG�'HQR\HOOH������6WrSKDQLH�%DHUW�'HVXUPRQW������FODXGH�+RXGD\HU������7KLHUU\�)UHERXUJ����

���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��&+8�GH�5RXHQ�HW�,QVHUP��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH
0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�1RUPDQG�GH�0rGHFLQH�*rQRPLTXH�HW�3HUVRQQDOLVrH��&+8�GH�5RXHQ�HW�,QVHUP��1RUPDQGLH�8QLY��&HQWUH
1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�1RUPDQG�GH�0rGHFLQH�*rQRPLTXH�HW�3HUVRQQDOLVrH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��,QVWLWXW�GH�*rQRPLTXH��&($��(YU\��)UDQFH
���,QVHUP�805�������&+58�%UHVW��8QLY��%UHVW��%UHVW��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ�HW�,QVHUP�8������1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH�
5RXHQ��)UDQFH

0RWV�FOHIV���([RPH��RQFRJrQrWLTXH��YDULDQW�UDUH��HQULFKLVVHPHQW��UrSDUDWLRQ�GH�O
$'1��FDQFHU�FRORUHFWDO��SKrQRW\SH�H[WUsPH

5jVXPj��

&RPPH�O�LOOXVWUH�OH�GL�rUHQWLHO�HQWUH�OH�QRPEUH�G�DUWLFOHV�UDSSRUWDQW�O�LGHQWL�FDWLRQ��SDU�VrTXHQpDJH�G�H[RPHV��:(6���GH�JqQHV�LPSOLTXrV�GDQV�OHV
IRUPHV�KrUrGLWDLUHV�GH�FDQFHU�HW�OHV�DQRPDOLHV�GX�GrYHORSSHPHQW��OH�:(6�D�HQ�RQFRJrQrWLTXH�FRQVWLWXWLRQQHOOH�XQH�YDOHXU�DGGLWLRQQHOOH�OLPLWrH�
1RXV�UDSSRUWRQV�LFL�QRWUH�H[SrULHQFH��1RXV�DYRQV�GDQV�XQ�SUHPLHU�WHPSV�rYDOXr�O�DSSRUW�GX�:(6�GDQV�OHV�FDQFHUV�GH�O�DGXOWH�MHXQH��VDQV�DOWrUDWLRQ
GrWHFWDEOH�GDQV�OHV�JqQHV�DQDO\VrV�DX�WLWUH�GX�GLDJQRVWLF�HW�DYRQV�rWXGLr��FRPPH�SDUDGLJPH��OH�FDQFHU�FRORUHFWDO��&&5���/H�:(6�D�rWr�UrDOLVr�FKH]
���SDWLHQWV�DWWHLQWV�GH�&&5�DYDQW����DQV��GH�SUrVHQWDWLRQ�VSRUDGLTXH�SRXU�OD�SOXSDUW��/�DQDO\VH�D�rWr�IRFDOLVrH�VXU�XQ�SDQHO�GH�����JqQHV�LPSOLTXrV
GDQV�O�RQFRJHQqVH�FRQVWLWXWLRQQHOOH�RX�VRPDWLTXH�HW�RX�GDQV�OD�UrSDUDWLRQ�GH�O�$'1��1RXV�Q�DYRQV�UHWHQX�TXH�OHV�YDULDQWV�UDUHV��IUrTXHQFH�DOOrOLTXH
��������SHUWH�GH�IRQFWLRQ��/2)��RX�IDX[�VHQV�SUrGLWV�GrOrWqUHV��3DUPL�OHV�����YDULDQWV�LGHQWL�rV��QRXV�Q�DYRQV�LGHQWL�r�TXH���YDULDQWV�/2)�GDQV�OHV
JqQHV�%5&$���)$1&$�HW�)$1&'��LPSOLTXrV�GDQV�OD�YRLH�,&/��,QWHUVWUDQG�FURVVOLQNV���(Q�O�DEVHQFH�GH�FDXVDOLWr�rYLGHQWH��QRXV�DYRQV�DQDO\Vr�SRXU
UHFKHUFKHU�XQ�HQULFKLVVHPHQW�SDU�UDSSRUW�m�XQH�SRSXODWLRQ�FRQWUzOH�OHV�����JqQHV�FKH]�����WrPRLQV�)5(;��)UHQFK�([RPH�3URMHFW���/�DQDO\VH
VWDWLVWLTXH��UrDOLVrH�DYHF�OH�%XUGHQ�WHVW��6HT0HWD���D�PLV�HQ�rYLGHQFH�SRXU�OHV�YDULDQWV�UDUHV�GH�IUrTXHQFH�DOOrOLTXH��������GH�OD�YRLH�,&/��XQ�RGGV
UDWLR�GH�����PDLV�OH�S��������rWDLW�ELHQ�VXSrULHXU�DX�S�VLJQL�FDWLI��DSUqV�FRUUHFWLRQ�GH�%RQIHUURQL�VXU�O�H[RPH�RX�OHV�����JqQHV�����[�����HW����[������
&KH] �OHV �SDWLHQWV �DWWHLQWV �GH �&&5 �DYHF �YDULDWLRQV �GHV �JqQHV �GH �OD �YRLH �,&/� �GHV �YDULDWLRQV �G�DXWUHV �JqQHV �GH �UrSDUDWLRQ �RQW �rWr �LGHQWL�rHV�
VXJJrUDQW�XQ�ROLJRJrQLVPH��1RXV�DYRQV�DORUV�RSWr�SRXU�XQH�VWUDWrJLH�UDSLGH�GH�:(6�SOXV�VrOHFWLYH��HQ�QRXV�IRFDOLVDQW�VXU�GHV�SKrQRW\SHV
H[WUsPHV�GH�FDQFHU�VDQV�rWLRORJLH�JrQrWLTXH�rWDEOLH���L��IRUPH�QrRQDWDOH�RX�FDQFHU�c�GH�O�DGXOWH�h�FKH]�O�HQIDQW����LL��FDQFHUV�SULPLWLIV�PXOWLSOHV
DYDQW����DQV����LLL��DVVRFLDWLRQ�m�GHV�rOrPHQWV�V\QGURPLTXHV�RX��LY��WXPHXUV�WUqV�UDUHV��/HV�VFULSWV�GH��OWUDWLRQ�LQFOXHQW�OD�ORFDOLVDWLRQ�����������SDU
UDSSRUW�DX[�H[RQV���XQ�*4�VFRUH�!�����XQH�IUrTXHQFH�DOOrOLTXH������HW�OD�ORFDOLVDWLRQ�GHV�YDULDQWV�GDQV�����JqQHV�FOHIV�GH�O�RQFRJHQqVH��/HXU
DQDO\VH�LQWqJUH�&OLQ9DU��20,0��OHXU�W\SH��/2)�RX�IDX[�VHQV�SUrGLWV�GrOrWqUHV��HW�OD�FRQIURQWDWLRQ�DX�SKrQRW\SH�DSUqV�5&3�HW�QRXYHDX�ELODQ�FOLQLTXH
HW�SDUD�FOLQLTXH��VL�QrFHVVDLUH��&HWWH�VWUDWrJLH�D�GrMm�SHUPLV�G�rODUJLU�OH�SKrQRW\SH�DVVRFLr�m�GHV�YDULDQWV�WRXFKDQW�GHV�JqQHV�20,0�HW�UrYrOr�TXH
GHV�SKrQRW\SHV�FRPSOH[HV�SRXYDLHQW�UrVXOWHU�GH�OD�FRPELQDLVRQ�GH�SOXVLHXUV�YDULDQWV�GrOrWqUHV��&HV�WUDYDX[�PRQWUHQW�TX�HQ�RQFRJrQrWLTXH��OH
:(6�FRQVWLWXWLRQQHO�D�VDQV�GRXWH�XQ�LQWrUsW�OLPLWr�FKH]�OHV�SDWLHQWV�DGXOWHV�SUrVHQWDQW�XQ�FDQFHU�SUrFRFH��PDLV�TX�LO�GRLW�sWUH�LQWrJUr�m�OD�SUDWLTXH
GLDJQRVWLTXH�SRXU�GHV�FDV�WUqV�VrOHFWLRQQrV��VXU�O�nJH�HW�OH�SKrQRW\SH�DVVRFLr�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 6DQGULQH�&DSXWR

&6�����$SSURFKH�FRPELQDWRLUH�SRXU�OH�FODVVHPHQW�GHV�YDULDQWV�GHV�JiQHV�%5&$��HW�%5&$�

$XWHXUV��

6DQGULQH�&$3872���������1DGLD�%RXWU\�.U\]D������/DXUHQW�&DVWHUD������0DULQH�*8,//$8'�%$7$,//(������0rODQLH�/HRQH������$XGUH\�5HPHQLHUDV�����
)UDQpRLVH�5HYLOOLRQ������(WLHQQH�5RXOHDX������12rPLH�%DVVHW������&ODXGH�+RXGD\HU������&DWKHULQH�1RJXHV������'RPLQLTXH�6WRSSD�/\RQQHW������*HQHWLF
*URXS�6SOLFH�81,&$1&(5�������*HQHWLF�*URXS�81,&$1&(5�������*HQHWLF�*URXS�,QWHUSUHWDWLRQ�81,&$1&(5����

���*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
�����8QLYHUVLWr�3DULV�6FLHQFHV�/HWWUHV��3DULV��)UDQFH
���8QLWr�0L[WH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH�GHV�&DQFHUV�)UrTXHQWV��+RVSLFHV�&LYLOV�GH�/\RQ���&HQWUH�/rRQ�%rUDUG��/\RQ��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�HW�GH�JrQrWLTXH�GX�FDQFHU�HW�,16(50������&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��&/&&�)UDQpRLV
%DFOHVVH��&DHQ��)UDQFH
�����,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
�����,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
�����&HQWUH�2VFDU�/DPEUHW��/LOOH��)UDQFH
���*rQrWLTXH��+zSLWDX[�8QLYHUVLWDLUHV�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���*rQrWLTXH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
����*rQrWLTXH��,QVWLWXW�&XULH��3$ULV��)UDQFH
������,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���%5&$���%5&$���9DULDQW�GH�VLJQL�FDWLRQ�LQFRQQXH��rSLVVDJH��WHVW�IRQFWLRQQHO��FR�VHJUHJDWLRQ

5jVXPj��

$�O�KHXUH�GX�VrTXHQpDJH�GH�PDVVH�HW�GH�O�DERQGDQFH�GH�GRQQrHV��VH�SRVH�HQFRUH�SOXV�OD�TXHVWLRQ�GH�O�LQWHUSUrWDWLRQ�GHV�YDULDQWV�GH�VLJQL�FDWLRQ
LQFRQQXH� �%LHQ �TXH �GL�rUHQWV �RXWLOV �LQ �VLOLFR� �EDVrV �VXU �OD �FRQVHUYDWLRQ� �OHV �GL�rUHQFHV �SK\VLFR�FKLPLTXHV �GHV �DFLGHV �DPLQrV �RX �ELHQ �O�rSLVVDJH�
H[LVWHQW� �DXMRXUG�KXL� �LOV �QH �SHUPHWWHQW �SDV �GH �FODVVHU �FRUUHFWHPHQW �HW �DYHF �FRQ�DQFH �GHV �YDULDQWV �SRXU �XQH �XWLOLVDWLRQ �HQ �GLDJQRVWLF� �$�Q �GH
UrSRQGUH�m�FHWWH�SUREOrPDWLTXH�GHV�YDULDQWV��QRXV�GrYHORSSRQV�GL�rUHQWV�RXWLOV�SRXU�HVVD\HU�G�\�UrSRQGUH��(Q�)UDQFH��QRXV�DYRQV�O�DYDQWDJH�GH
W UDYD L O OH U �HQ � UrVHDX �QRWDPPHQW �SRXU � OHV �FDQFHUV �KrUrG L WD L UHV �GDQV � OH �FDGUH �GX �*URXSH �*rQrW LTXH �HW �&DQFHU � �
KWWS���ZZZ�XQLFDQFHU�IU�UHFKHUFKH�OHV�JURXSHV�UHFKHUFKH�JURXSH�JHQHWLTXH�HW�FDQFHU�JJF��FH�TXL�QRXV�D�SHUPLV�GH�PHWWUH�HQ�SODFH�GHV�EDVHV�GH
GRQQrHV��QRWDPPHQW�SRXU�OHV�JqQHV�%5&$����GHSXLV�������&DSXWR�HW�DO����������3UrVHQWDWLRQ�GH�/DXUHQW�&DVWHUD���/�H[SORLWDWLRQ�GH�FHV�EDVHV�GH
GRQQrHV �SHUPHW �G�DGRSWHU �XQH �VWUDWrJLH �RSWLPLVrH �SRXU �OH �FODVVHPHQW �GH �FHV �YDULDQWV �GH �VLJQL�FDWLRQ �LQFRQQXH� �$XMRXUG�KXL� �O�rWXGH �GHV
FRQVrTXHQFHV �GHV �YDULDWLRQV �QXFOrRWLGLTXHV �QrFHVVLWH �GRQF �OD �FRPELQDLVRQ �GH �GL�rUHQWHV �DSSURFKHV ��FR�VrJUrJDWLRQ� �FR�RFFXUUHQFH �DYHF �XQH
PXWDWLRQ�GrOrWqUH��KLVWRLUH�IDPLOLDOH��VWDELOLWr�HW�TXDOLWr�GH�O�$51�PHVVDJHU��FRQVHUYDWLRQ�GHV�DFLGHV�DPLQrV��LPSDFW�VWUXFWXUDOH�GH�OD�PXWDWLRQ�
rWXGHV�IRQFWLRQQHOOHV��SHUWH�GH�O�KrWrUR]\JRWLH�GDQV�OHV�WXPHXUV��/2+���HW�O�XWLOLVDWLRQ�GHV�PRGqOHV�GH�ULVTXH�PXOWLIDFWRULHOV��5RXOHDX�HW�DO��������
+RXGD\HU�HW�DO���������'RV�6DQWRV�HW�DO���������&DSXWR�HW�DO���������/HPDQ�HW�DO���������3HWLWDORW�HW�DO����������1RXV�DYRQV�GRQF�DGRSWr�XQH
DSSURFKH�FRPELQDWRLUH�SRXU�UrSRQGUH�m�OD�TXHVWLRQ�GHV�YDULDQWV�GH�VLJQL�FDWLRQ�LQFRQQXH�GHV�JqQHV�%5&$��HW�%5&$��

3LiFH�MRLQWH���(YROXWLRQ�GHV�FKL�UHVB%5&$B�������SSW



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH (OLVH�&RIILQ

&6�����eYDOXDWLRQ�GH�OqLQFLGHQFH�GHV�OjVLRQV�FROLTXHV�FKH]�OHV�SDWLHQWV�gJjV�GH�PRLQV�GH����DQV�VXLYLV�SRXU�XQ�6\QGURPH�GH
/\QFK�DX�VHLQ�GX�UjVHDX�35('�,G)�

$XWHXUV��

(OLVH�&R�Q������&rOLQH�/HNDO������(QULTXH�3HUH]������(OLD�6DPDKD������-HDQQH�1HWWHU�&RWL������&KU\VWHOOH�&RODV������%UXQR�%XHFKHU������2OLYLHU�&DURQ�����
-rURPH�%HOODQJHU������9HURQLFD�&XVLQ������'DYLG�0DOND������<DQQ�3DUF������;DYLHU�'UD\������5REHUW�%HQDPRX]LJ�������*DEULHO�5DKPL������6WDQLVODV
&KDXVVDGH�������3LHUUH�/DXUHQW�3XLJ�������*XLOODXPH�3HUURG������&KULVWRSKH�&HOOLHU����

���+rSDWR�*DVWUR�(QWrURORJLH��+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��$YLFHQQH��3$5,6��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��+RWHO�'LHX�GH�)UDQFH��%HLUXW��/LEDQ
���+rSDWR�*DVWUR�(QWrURORJLH��7HQRQ��3$5,6��)UDQFH
���*rQrWLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���*rQrWLTXH��,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��6DLQW�$QWRLQH��3$5,6��)UDQFH
���+rSDWR�*DVWUR�(QWrURORJLH��/D�3LWLr�6DOSrWULqUH��3$5,6��)UDQFH
���&KLUXUJLH�'LJHVWLYH��6DLQW�$QWRLQH��3$5,6��)UDQFH
����+rSDWR�*DVWUR�(QWrURORJLH��$YLFHQQH��%RELJQ\��)UDQFH
����+rSDWR�*DVWUR�(QWrURORJLH��&RFKLQ��3$5,6��)UDQFH
����$QDWRPRSDWKRORJLH��+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�/\QFK��+13&&��0+6���DGrQRPH��DGrQRPH�IHVWRQQr��FDQFHU�FRORUHFWDO

5jVXPj��

,QWURGXFWLRQ��
/H�6\QGURPH�GH�/\QFK�HVW�UHVSRQVDEOH�G�HQYLURQ����GHV�FDQFHUV�FRORUHFWDX[��&&5���,O�HVW�OLr�m�OD�PXWDWLRQ�G�XQ�GHV�JqQHV�GX�V\VWqPH�GH
UrSDUDWLRQ�GHV�PrVDSSDULHPHQWV�GH�O�$'1��0/+���06+���06+���306���HW�(3&$0��/H�ULVTXH�FXPXOr�GH�&&5�GL�qUH�VHORQ�OD�PXWDWLRQ��DYHF�XQ�ULVTXH
PRLQGUH�FKH]�OHV �SDWLHQWV �06+�� �,O �H[LVWH �SHX�GH�GRQQrHV�FRQFHUQDQW �OD �VXUYHQXH�GHV�OrVLRQV�FROLTXHV�VHORQ�OHV �GL�rUHQWHV �PXWDWLRQV�m �XQ�nJH
MHXQH��/�REMHFWLI�GH�FHWWH�rWXGH�rWDLW�GH�GrWHUPLQHU�O�LQFLGHQFH�GHV�OrVLRQV�FROLTXHV�FKH]�OHV�SDWLHQWV�VXLYLV�SRXU�V\QGURPH�GH�/\QFK�nJrV�GH�PRLQV
GH����DQV�

3DWLHQWV�HW�0rWKRGH��
,O��DJLW�G�XQH�rWXGH�UrWUR�SURVSHFWLYH��PXOWLFHQWULTXH��UrDOLVrH�DX�VHLQ�GX�UrVHDX�35('�,G)��2QW�rWr�LQFOXV�OHV�SDWLHQWV�DYHF�XQH�PXWDWLRQ�LGHQWL�rH
D\DQW�UrDOLVr�DX�PRLQV�XQH�FRORVFRSLH�DYDQW�O�nJH�GH����DQV��/H�FULWqUH�GH�MXJHPHQW�SULQFLSDO�rWDLW�O�LQFLGHQFH�GHV�OrVLRQV�FROLTXHV���DGrQRPHV�
DGrQRPHV�IHVWRQQrV��HW�&&5��/HV�GRQQrHV�FOLQLTXHV��HQGRVFRSLTXHV�HW�KLVWRORJLTXHV�RQW�rWr�FROOHFWrHV�

5rVXOWDWV��
����SDWLHQWV��nJH�PrGLDQ������>�����@�DQV��VH[H�UDWLR��������GXUrH�PrGLDQH�GH�VXLYL����>�����@�PRLV��RQW�rWr�LQFOXV��OHV�GRQQrHV�GH�����
FRORVFRSLHV�DQDO\VrHV��/D�UrSDUWLWLRQ�GHV�PXWDWLRQV�rWDLW�OD�VXLYDQWH���0/+�����������������06+�����������������06+�����������������306������
�������HW�(3&$0��������������������������SDWLHQWV�RQW�SUrVHQWr�DX�PRLQV�XQH�OrVLRQ�FROLTXH��������������DX�PRLQV�XQ�DGrQRPH������������DX
PRLQV�XQ�DGrQRPH�IHVWRQQr�HW�������������DX�PRLQV�XQ�&&5��/�LQFLGHQFH�FXPXOrH�GHV�OrVLRQV�FROLTXHV�rWDLW�UHVSHFWLYHPHQW�GH�����������������
������� �������� �������SRXU �OHV �PXWDWLRQV �0/+�� �06+�� �06+�� �306� �HW �(3&$0� �/�nJH �PrGLDQ �GH �VXUYHQXH �G�XQH �OrVLRQ �FROLTXH �rWDLW
UHVSHFWLYHPHQW�GH����>�����@�����>�����@�����>�����@�����>�����@�HW����>�����@�DQV�SRXU�FKDFXQH�GHV�PXWDWLRQV��3RXU�OHV�PXWDWLRQV�0/+���06+��
06+��HW�306�������������������������������������������GHV�OrVLRQV�FROLTXHV�RQW�rWr�GrWHFWrHV�DYDQW����DQV��S �������&KH]�OHV�SDWLHQWV�06+��
O
nJH �GH �VXUYHQXH�GH �OD �SUHPLqUH �OrVLRQ �FROLTXH �rWDLW �VLJQL�FDWLYHPHQW �SOXV �rOHYr �TXH�SRXU �OHV �DXWUHV �PXWDWLRQV ��S ������ ��)LJXUH ���� �&KH] �FHV
SDWLHQWV��OD�UrSDUWLWLRQ�GHV�OrVLRQV�FROLTXHV�DYDQW�O�nJH�GH����DQV�rWDLW�OD�VXLYDQWH����DGrQRPHV�GRQW���DYDQFr����DGrQRPH�IHVWRQQr�HW���&&5���/�nJH
+5���������>,&������������������@��OH�VH[H�PDVFXOLQ�+5���������>,&�����������������@��HW�OH�WDEDF�+5���������>,&������������������@�rWDLHQW�GHV�IDFWHXUV
GH�ULVTXH�LQGrSHQGDQWV�GH�VXUYHQXH�GH�OrVLRQ�FROLTXH�

&RQFOXVLRQ��
'DQV�FHWWH�rWXGH�UrDOLVrH�DX�VHLQ�GH�OD�SOXV�LPSRUWDQWH�FRKRUWH�)UDQpDLVH�GH�SDWLHQWV�VXLYLV�SRXU�V\QGURPH�GH�/\QFK��QRXV�DYRQV�FRQ�UPr�TXH�OD
PXWDWLRQ �06+��rWDLW �DVVRFLrH �DX �GrYHORSSHPHQW �GH �OrVLRQ �FROLTXH �m �XQ �nJH �SOXV �WDUGLI� �&HSHQGDQW� �QRV �UrVXOWDWV �YRQW �m �O�HQFRQWUH �GHV
UHFRPPDQGDWLRQV�(XURSrHQQHV�TXL�SUrFRQLVHQW�XQ�GrSLVWDJH�FROLTXH�m�SDUWLU�GH�O�nJH�GH����DQV��&KH]�FHV�SDWLHQWV��O�rWDEOLVVHPHQW�G�XQ�VFRUH�GH
VXUYHQXH�GH�OrVLRQ�FROLTXH�SRXUUDLW�SHUPHWWUH�GH�SURSRVHU�XQ�GrSLVWDJH�SHUVRQQDOLVr�

3LiFH�MRLQWH���)LJXUH���DVVLVH�JH�QH�WLTXH�SQJ



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH )DELHQQH�/(68(85

&6�����3HUIRUPDQFH�GHV�VFRUHV�GH�ULVTXH�SRO\JjQLTXHV�SRXU�OH�FDQFHU�GX�VHLQ�FKH]�OHV�IHPPHV�f�KDXW�ULVTXH�SRUWHXVHV�HW�QRQ
SRUWHXVHV�GqXQH�PXWDWLRQ�GH�%5&$��RX�%5&$�

$XWHXUV��

<XH�-LDR������-XOLHWWH�&RLJQDUG������0RMJDQ�.DULPL������&KULVWLQH�/RQMRX������6rYHULQH�(RQ�0DUFKDLV������0DULH�*DEULHOOH�'RQGRQ������1RXUD�0HELURXN
�����'RURWKrH�/H�*DO������-XDQD�%HDXYDOOHW������(GLWK�/H�)ORFK������&ODLUH�'DQGLQH�5RXOODQG������$QQH�%RODQG�$XJH������-HDQ�)UDQpRLV�'HOHX]H�����
3DVFDO�*XrQHO������'RPLQLTXH�6WRSSD�/\RQQHW������7KrUqVH�7UXRQJ������1DGLQH�$QGULHX������)DELHQQH�/HVXHXU����

���,QVHUP�8�����,QVWLWXW�&XULH��0LQHV�3DULV7HFK��36/�8QLYHUVLW\��3DULV��)UDQFH
���,QVHUP�8������&(63��8QLYHUVLWr�3DULV�6DFOD\��8QLYHUVLWr�3DULV�6XG��9LOOHMXLI��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��'rSDUWHPHQW�GH�O
,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��(YU\��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��,QVHUP�8�����8QLYHUVLWr�3DULV�'HVFDUWHV��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���FDQFHU�GX�VHLQ��SUrGLVSRVLWLRQ�JrQrWLTXH��%5&$���%5&$���613V��VFRUH�GH�ULVTXH�SRO\JrQLTXH��SUrGLFWLRQ�GX�ULVTXH

5jVXPj��

/HV�rWXGHV�SDQJrQRPLTXHV�PHQrHV�SDU�OH�%UHDVW�&DQFHU�$VVRFLDWLRQ�&RQVRUWLXP��%&$&��RQW�LGHQWL�r�GHV�613V�VLWXrV�GDQV�HQYLURQ�����UrJLRQV�GX
JrQRPH�DVVRFLrV�DX�ULVTXH�GH�FDQFHU�GX�VHLQ��&6���/�H�HW�GH�FHV�613V�HVW�IDLEOH���DX�SOXV�DVVRFLr�m�GHV�ULVTXHV�UHODWLIV�GH�O�RUGUH�GH�������PDLV�OHXU
H�HW �FRPELQr �H[SULPr �HQ �VFRUH �GH �ULVTXH �SRO\JrQLTXH ��356� �DPrOLRUH �VHQVLEOHPHQW �OH �SRXYRLU �SUrGLFWLI �GHV �PRGqOHV �GrYHORSSrV �HQ �SRSXODWLRQ
JrQrUDOH��8QH�SDUWLH�GH�FHV�613V�PRGL�H�DXVVL�OH�ULVTXH�GH�&6�GHV�IHPPHV�SRUWDQW�XQH�PXWDWLRQ�GH�%5&$��RX�%5&$���%5&$������&HSHQGDQW��OH
SRXYRLU�SUrGLFWLI�GHV�356�FRQVWUXLWV�m�SDUWLU�GH�GRQQrHV�LQWHUQDWLRQDOHV�KrWrURJqQHV��VXU�GHV�SRSXODWLRQV�m�ULVTXH�rOHYr�GH�FDQFHU��TX�HOOHV�VRLHQW
SRUWHXVHV�RX�QRQ�SRUWHXVHV�G�XQH�PXWDWLRQ�GH�%5&$�����HVW�m�GrPRQWUHU�

1RWUH�REMHFWLI�HVW�G�rYDOXHU�OD�SHUIRUPDQFH�GHV�356�SXEOLrV��0LFKDLOLGRX�HW�DO��������0LOQH�HW�DO��������0DYDGGDW�HW�DO��������GDQV�XQH�SRSXODWLRQ
VSrFL�TXH�GH�IHPPHV�YLYDQW�HQ�)UDQFH��D\DQW�HX�UHFRXUV�m�XQH�FRQVXOWDWLRQ�G�RQFRJrQrWLTXH�HW�D\DQW�ErQr�FLr�G�XQ�WHVW�JrQrWLTXH�%5&$����

1RV�WUDYDX[�V�DSSXLHQW�VXU�OHV�GRQQrHV�GH�WURLV�rWXGHV���*(02��TXL�LQFOXW�GHV�SRUWHXVHV�G�XQH�PXWDWLRQ�GH�%5&$�����DWWHLQWHV�HW�QRQ�DWWHLQWHV�GH
FDQFHU��*(1(6,6��TXL�LQFOXW�GHV�IHPPHV�DWWHLQWHV�GH�&6��QRQ�SRUWHXVHV�G�XQH�PXWDWLRQ�%5&$����HW�D\DQW�XQH�V�XU�rJDOHPHQW�DWWHLQWH�GH�&6�DLQVL
TXH�GHV�WrPRLQV�GH�SRSXODWLRQ��HW�&(&,/(��XQH�rWXGH�FDV�WrPRLQV�PHQrH�HQ�SRSXODWLRQ�JrQrUDOH��$X�WRWDO�������IHPPHV�RQW�rWr�JrQRW\SrHV�DYHF
OD�SXFH�L&2*6��,OOXPLQD��FLEODQW�SOXV�GH���������613V�������SRUWHXVHV�%5&$����GH�*(02�������IHPPHV�GH�*(1(6,6�HW������IHPPHV�GH�&(&,/(��
/HV�613V�GHV�356�QRQ�JrQRW\SrV�RQW�rWr�LPSXWrV�DYHF�OH�ORJLFLHO�,0387(��HQ�XWLOLVDQW�OH�SDQHO�GH�UrIrUHQFH�GH�����*HQRPHV��/D�SHUIRUPDQFH�GH
GHX[�356�SXEOLrV��FRQVWUXLWV�UHVSHFWLYHPHQW�m�SDUWLU�GH�����613V�HW�����613V�HW�GHV�2GGV�5DWLR��25��HVWLPrV�m�SDUWLU�GHV�GRQQrHV�GH�%&$&�VHUD
rYDOXrH�GDQV�*(02�HW�*(1(6,6��

%LHQ�TXH�&(&,/(�DLW�FRQWULEXr�m�OD�GrFRXYHUWH�GHV�����UrJLRQV�HW�GRQF�m�OD�FRQVWUXFWLRQ�GHV�356�SXEOLrV��OHXU�SHUIRUPDQFH�\�VHUD�WHVWrH�SRXU
YrUL�HU�OHXU�SRXYRLU�SUrGLFWLI�VXU�XQH�SRSXODWLRQ�JrQrUDOH�SOXV�KRPRJqQH��/HV�GRQQrHV�GH�JrQRW\SDJH�GH�&(&,/(�VHUYLURQW�rJDOHPHQW�m�Ur�HVWLPHU
OHV�25V�DVVRFLrV�DX[�����HW�����613V���/H�JrQRW\SDJH�GH������SDUWLFLSDQWHV�VXSSOrPHQWDLUHV�GH�*(02�HW�GH�OD�WRWDOLWr�GH�O�rWXGH�&(&,/(�HVW�HQ
FRXUV�DYHF�OD�SXFH�2QFR$UUD\��,OOXPLQD��FLEODQW�HQYLURQ���������613V��/HV�QRXYHOOHV�GRQQrHV�JrQRW\SLTXHV�GH�&(&,/(�SHUPHWWURQW�GH�UHFKHUFKHU
GH�QRXYHDX[�613V�DVVRFLrV�DX�&6�HW�G�rYDOXHU�VL�GHV�356�VSrFL�TXHV�SHUPHWWHQW�GH�PLHX[�GLVFULPLQHU�OHV�SRSXODWLRQV�GH�*(02�HW�*(1(6,6�

&HV �WUDYDX[ �SHUPHWWURQW �G�rYDOXHU �OD �SHUWLQHQFH �GH �WHVWHU �XQ �PsPH �356 �RX �GHV �356 �VSrFL�TXHV �GDQV �GHV �SRSXODWLRQV �GL�rUHQWHV �TXDQW �m �OHXU
ULVTXH�D�SULRUL�GH�GrYHORSSHU�XQ�&6��,OV�SHUPHWWURQW�G�DYRLU�GH�PHLOOHXUHV�HVWLPDWLRQV�LQGLYLGXHOOHV�GHV�ULVTXHV�GH�FDQFHU�HW�DLQVL�G�DPrOLRUHU�OD�SULVH
HQ�FKDUJH�GHV�IHPPHV�m�ULVTXH�

3LiFH�MRLQWH���$EVWUDFWB$VVLVHVB356B/HVXHXU�SGI



6(66,216�6,08/7$1((6������2UJDQHV
VHQVRULHOV�HW�DQRPDOLHV�GH�OD�IDFH

(ORGLH�6DQFKH]

&6�����0XWDWLRQV�GH�32/5�%�HW�DQRPDOLHV�GHV�FHOOXOHV�GH�OD�FUkWH�QHXUDOH�GDQV�OH�V\QGURPH�GH�7UHDFKHU�&ROOLQV�GH�W\SH��

$XWHXUV��

(ORGLH�6DQFKH]���������%rU\O�/DSODFH�%XLOKr������)UrGrULF�7UDQ�0DX�7KHP���������(ULF�5LFKDUG������$OLFH�*ROGHQEHUJ������7RPL�/�7ROHU������7KRPDV
*XLJQDUG������9LQFHQW�*DWLQRLV������0DULH�9LQFHQW������&DWKHULQH�%ODQFKHW�������$QQH�%RODQG�������0DULH�7KrUqVH�%LKRUHDX�������-HDQ�)UDQpRLV�'HOHX]H
������5REHUW�2ODVR�������:DOWRQ�1HSKL������+HUPDQQ�-RVHI�/�GHFNH�������-RNH�%*0�9HUKHLM�������)ORUHQFH�0RUHDX�/HQRLU�������)UDQpRLVH�'HQR\HOOH
������-HDQ�%DSWLVWH�5LYLqUH�������-HDQ�/RXLV�/DSODQFKH�������0DUFLD�:LOOLQJ������*XLOODXPH�&DSWLHU�������)ORUHQFH�$SSDUDLOO\������'DJPDU�:LHF]RUHN
������&RULQQH�&ROOHW�������)DULGD�'MRXDG������'DYLG�*HQHYLqYH�������

���*rQrWLTXH�&OLQLTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,50%�805������&+8�GH�0RQWSHOOLHU���,16(50���8QLYHUVLWr�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWr�)RQFWLRQQHOOH�G�,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805������8QLYHUVLWr�GH�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�8������,5&0���8QLYHUVLWr�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,QVHUP�8������&+8�GH�5RXHQ���,16(50��5RXHQ��)UDQFH
���'LYLVLRQ�RI�*HQHWLFV�	�*HQRPLF�0HGLFLQH��:DVKLQJWRQ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6DLQW�/RXLV��(WDWV�8QLV
���8QLWr�GH�*rQrWLTXH�&KURPRVRPLTXH��3ODWHIRUPH�&KURPR6WHP��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���*rQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����25/��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��8QLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��0HGLFDO�)DFXOW\��+HLQULFK�+HLQH�8QLYHUVLW\��'�VVHOGRUI��$OOHPDJQH
����0HGLFDO�*HQHWLFV��8QLYHUVLW\�0HGLFDO�&HQWUH�*URQLQJHQ��8QLYHUVLW\�RI�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
����25/��&+�G
(YUHX[��(YUHX[��)UDQFH
����25/�SrGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��$3+3�HW�8QLYHUVLWr�SDULV�'HVFDUWHV��3DULV��)UDQFH
����*rQrWLTXH�0ROrFXODLUH��3ODWHDX�WHFKQLTXH�GH�%LRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
����%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH���8)�GH�*rQrWLTXH�0ROrFXODLUH��+zSLWDO�/DULERLVLqUH��3DULV��)UDQFH
����&KLUXUJLH�SODVWLTXH�LQIDQWLOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���7UHDFKHU�&ROOLQV�)UDQFHVFKHWWL��32/5�%��DSRSWRVH��FHOOXOHV�GH�OD�FUsWH�QHXUDOH��S����]HEUD�VK

5jVXPj��

7LWUH��0XWDWLRQV�GH�32/5�%�HW�DQRPDOLHV�GHV�FHOOXOHV�GH�OD�FUkWH�QHXUDOH�GDQV�OH�V\QGURPH�GH�7UHDFKHU�&ROOLQV�GH�W\SH��

2EMHW���/H�V\QGURPH�GH�7UHDFKHU�&ROOLQV��67&��HVW�XQH�G\VRVWRVH�PDQGLEXORIDFLDOH�DXWRVRPLTXH�GRPLQDQWH�UDUH��GRQW�OD�SUrYDOHQFH�HVW�GH���������
�����/H�67&�HVW�FDUDFWrULVr�SDU�XQH�K\SRSODVLH�PDODLUH�HW�PDQGLEXODLUH�ELODWrUDOH�HW�V\PrWULTXH�HW�GHV�YDULDWLRQV�PRUSKRORJLTXHV�IDFLDOHV�GXHV�m
XQH�PLJUDWLRQ�HW�m�XQH�GL�rUHQFLDWLRQ�DQRUPDOH�GHV�FHOOXOHV�GH�OD�FUsWH�QHXUDOH��&&1�� �$�FH�MRXU� ���JqQHV�RQW�rWr�LGHQWL�rV�� �7&2)�� �32/5�& �HW
32/5�'��0DOJUr�XQ�JUDQG�QRPEUH�GH�SDWLHQWV�DYHF�XQ�GLDJQRVWLF�PROrFXODLUH��FHUWDLQV�UHVWHQW�VDQV�DQRPDOLH�JrQrWLTXH�FRQQXH�

0jWKRGHV���1RXV�DYRQV�H�HFWXr�OH�VrTXHQpDJH�GH�O
H[RPH�GH���LQGLYLGXV�DWWHLQWV�GX�67&��QrJDWLIV�SRXU�GHV�YDULDQWV�SDWKRJqQHV�GDQV�OHV�JqQHV
UHVSRQVDEOHV�FRQQXV��/
H�HW�GHV�YDULDQWV�SDWKRJqQHV�D�rWr�rWXGLr�FKH]�OH�]HEUD�VK�

5jVXOWDWV �� �1RXV �DYRQV �LGHQWL�r �� �QRXYHDX[ �YDULDQWV �SDWKRJqQHV �GDQV �OH �JqQH �32/5�%� �/H �NQRFNGRZQ �GH �SROU�E �FKH] �OH �]HEUD�VK �LQGXLW �XQ
SKrQRW\SH�FUnQLRIDFLDO�DQRUPDO�LPLWDQW�OH�67&��DVVRFLr�m�XQH�DOWrUDWLRQ�GH�O
H[SUHVVLRQ�GH�O�$51�ULERVRPLTXH��m�XQH�DSRSWRVH�FHOOXODLUH�PDVVLYH�GXH
m�XQH�VXUH[SUHVVLRQ�GH�S���GDQV�OH�QHXUR�rSLWKrOLXP�HW�m�XQH�UrGXFWLRQ�GX�QRPEUH�GH�GrULYrV�GHV�&&1�

&RQFOXVLRQ���/HV�YDULDQWV�SDWKRJqQHV�GH�OD�VRXV�XQLWr�32/5�%�GH�O
$51�SRO\PrUDVH�,�LQGXLW�XQH�DSRSWRVH�PDVVLYH�S���GrSHQGDQWH�GDQV�XQH�]RQH
QHXUR�rSLWKrOLDOH�UHVWUHLQWH��PRGL�DQW�OD�PLJUDWLRQ�GHV�&&1�HW�SURYRTXDQW�GHV�PDOIRUPDWLRQV�FUDQLR�VTXHOHWWLTXHV��1RXV�LGHQWL�RQV�32/5�%�FRPPH
XQ �QRXYHDX �JqQH �FDXVDO �UHVSRQVDEOH �G
XQ �QRXYHDX �W\SH �GH �67& ��67&�� �HW �rWDEOLVVRQV �XQ �QRXYHDX �PRGqOH �H[SrULPHQWDO �FKH] �OH �]HEUD�VK �SRXU
rWXGLHU�OH�67&�OLr�m�32/5�%�

3LiFH�MRLQWH���5rVXPr�$VVLVHV�GH�*rQrWLTXH������GRF[



6(66,216�6,08/7$1((6������2UJDQHV
VHQVRULHOV�HW�DQRPDOLHV�GH�OD�IDFH

&$52/,1(�5225<&.�7+$0%2

&6�����(WLRORJLH�GX�VSHFWUH�2FXOR�$XULFXOR�9HUWHEUDO���QRXYHDX[�JiQHV�FDQGLGDWV�LGHQWLujV

$XWHXUV��

&$52/,1(�5225<&.�7+$0%2������&$52/,1(�5225<&.�7+$0%2������$QJqOH�7LQJDXG�6HTXHLUD������$XUrOLHQ�7ULPRXLOOH������0DULH�%HUHQJXHU�����
%HQRLW�$UYHLOHU������6DQGULQH�0DUOLQ������'LGLHU�/DFRPEH����

���/DERUDWRLUH�05*0��,16(50�8������6HUYLFH�GH�JrQrWLTXH�PrGLFDOH���8QLYHUVLWr�GH�%RUGHDX[��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���*rQrWLTXH�0rGLFDOH��&HQWUH�GH�UrIrUHQFH�GHV�VXUGLWrV�FRQJrQLWDOHV��+zSLWDO�1HFNHU��3DULV��)UDQFH

0RWV�FOHIV���*ROGHQKDU��2$96��0<7���=<*��%��DFLGH�UrWLQRLTXH

5jVXPj��

/H �6SHFWUH �2FXOR�$XULFXOR�9HUWHEUDO ��2$96� �RX �6\QGURPH �GH �*ROGHQKDU �HVW �XQH �DQRPDOLH �GX
GrYHORSSHPHQW�HPEU\RQQDLUH�FDUDFWrULVrH�SDU�XQH�PLFURVRPLH�KrPLIDFLDOH�DVVRFLrH�m�GHV�PDOIRUPDWLRQV
DXULFXODLUHV� �RFXODLUHV �HW �YHUWrEUDOHV� �'HSXLV ��� �DQV� �JUnFH �m �GHV �FRODERUDWLRQV �QDWLRQDOHV �HW
LQWHUQDWLRQDOHV��QRXV�DYRQV�FRQVWLWXr�OD�SOXV�JUDQGH�FRKRUWH�G�2$96�GrFULWH�m�FH�MRXU��DYHF�SUqV�GH����
SDWLHQWV��&HSHQGDQW��O�KrWrURJrQrLWr�FOLQLTXH�HW�JrQrWLTXH�GH�FH�VSHFWUH�DYHF�XQH�SrQrWUDQFH�LQFRPSOqWH
HW �XQH �H[SUHVVLYLWr �YDULDEOH� �UHQGHQW �VRQ �GLDJQRVWLF �PROrFXODLUH �FRPSOH[H� �$LQVL� �QRXV �DYRQV �LGHQWL�r �OH
SUHPLHU�JqQH�DVVRFLr�m�O�2$96��0<7���DYHF�GHV�YDULDQWV�FKH]�PRLQV�GH�����GH�QRV�SDWLHQWV��/�rWXGH
G�DXWUHV�H[RPHV�HW�JrQRPHV�QRXV�D�SHUPLV�G�LGHQWL�HU�GH�QRXYHDX[�JqQHV�FDQGLGDWV�GRQW�OH�JqQH�=<*��%�
FRGDQW�SRXU�XQH�SURWrLQH�DVVRFLrH�m�O�XELTXLWLQH�OLJDVH�(���D\DQW�XQ�UzOH�GDQV�OD�GrJUDGDWLRQ�GH�VXEVWUDWV
SDU�OH�SURWrDVRPH��'HV�H[SrULHQFHV�GH�NQRFN�GRZQ�GH�]\J���FKH]�OH�PRGqOH�SRLVVRQ�]qEUH�PRQWUHQW�XQ
H�HW �GrOrWqUH �VSrFL�TXH �VXU �OH �GrYHORSSHPHQW �GHV �FDUWLODJHV �FUDQLRIDFLDX[� �DLQVL �TX�XQ �SKrQRW\SH
G�RQGXODWLRQ�GH�OD�QRWRFKRUGH�SUR[LPDOH�SRXYDQW�FRUUHVSRQGUH�DX[�DQRPDOLHV�YHUWrEUDOHV�REVHUYrHV�GDQV
O�2$96��1RXV�DYRQV�rJDOHPHQW�PLV�HQ�rYLGHQFH�XQH�DPSOL�FDWLRQ�DQRUPDOH�G�DODQLQHV�GDQV�XQ�DXWUH�JqQH�
=,&���DVVRFLrH�m�XQH�PLFURWLH�XQLODWrUDOH�HW�PLFURVRPLH�KrPLIDFLDOH�FKH]���JDUpRQV�G�XQH�JUDQGH�IDPLOOH
GDQRLVH��&H�JqQH�HVW�GrMm�FRQQX�FRPPH�rWDQW�LPSOLTXr�GDQV�OHV�KrWrURWD[LHV�HW�FDUGLRSDWKLHV��HW�MRXH�XQ
UzOH�GDQV�OD�GrWHUPLQDWLRQ�GH�O�D[H�JDXFKH�GURLWH��&HWWH�IRQFWLRQ�ELRORJLTXH�SRXUUDLW�H[SOLTXHU�OH�FDUDFWqUH
XQLODWrUDO�GHV�DWWHLQWHV�FUDQLRIDFLDOHV�GDQV�FHWWH�IDPLOOH�HW�GDQV�O�2$96��1RXV�DYRQV�rJDOHPHQW�LGHQWL�r�XQ
YDULDQW�IDX[�VHQV�UrFXUUHQW�GDQV�OH�JqQH�(<$��FKH]�GHX[�IDPLOOHV�QRQ�DSSDUHQWrHV��1RXV�DYRQV�DXVVL�LQGXLW
GHV �DQRPDOLHV �FUDQLRIDFLDOHV �VSrFL�TXHV �FKH] �OHV �HPEU\RQV �GH �SRLVVRQ �]qEUH� �DSUqV �LQKLELWLRQ �GH
O
KRPRORJXH�H\D��SDU�PRUSKROLQRV��DYHF�XQ�SKrQRW\SH�FRPSDUDEOH�DYHF�OHV�PRGqOHV�DQLPDX[�SUrFrGHQWV�
'HV�rWXGHV�SURWrRPLTXHV�VXU�PRGqOHV�FHOOXODLUHV�PXWrV�VXU�(<$��PRQWUHQW�QRWDPPHQW�XQH�GrUrJXODWLRQ
GH�OD�YRLH�GH�UrSDUDWLRQ�m�O�$'1��GH�OD�YRLH�GH�SKRVSKRU\ODWLRQ�R[\GDWLYH��GH�OD�YRLH�GH�SRO\XELTXLWLQDWLRQ
GHV �SURWrLQHV �DLQVL �TX�XQH �DFWLYDWLRQ �GH �OD �YRLH �GH �O�DFLGH �UrWLQRwTXH� �8QH �DXWUH �DSSURFKH �SDU �GHV
H[SrULHQFHV �G�H[SRVLWLRQ �WR[LTXH �LQ �XWHUR �G�HPEU\RQV �GH �VRXULV �m �O
DFLGH �UrWLQRLTXH� �m �XQ �VWDGH �GH
GrYHORSSHPHQW�GRQQr��QRXV�D�SHUPLV�GH�PHWWUH�HQ�rYLGHQFH�G�DXWUHV�JqQHV�FDQGLGDWV�LPSOLTXrV�GDQV�OHV
PDOIRUPDWLRQV�FUDQLRIDFLDOHV��GRQW�FHUWDLQV�rWDLHQW�GrMm�FRQQXV�FRPPH�DVVRFLrV�m�GHV�SKrQRFRSLHV�GH
O�2$96� �&HV �GL�rUHQWHV � �DSSURFKHV �FRPELQDQW �OHV �rWXGHV �PXOWL�RPLTXHV �HW �HQYLURQQHPHQWDOHV � �VRQW
QrFHVVDLUHV �SRXU �GrFU\SWHU �OHV �EDVHV �rWLRORJLTXHV �GH �FHWWH �PDODGLH �FRPSOH[H�
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-HDQQH�$PLHO

&6�����/H�V\QGURPH�75$)��f�SDUWLU�GqXQH�VjULH�GH����SDWLHQWV

$XWHXUV��

&KULVWRSKHU�7�*RUGRQ������-HDQQH�$PLHO������%HUQDUGR�%ODQFR�6DQFKH]������/DXUD�&DVWLOOD�9DOOPDQ\D������&OrPDQWLQH�'LPDUWLQR������&KULVWLQH�%ROH�
)H\VRW������3DWULFN�1LWVFKNr������0DUJR�5HLMQGHUV������7RQ�9DQ�(VVHQ������.DMD�6HOPHU������*XQQDU�+RXJH�������+HOHQ�&R[�������+HOHQ�.LQJVWRQ�������-LOO
&OD\WRQ�6PLWK�������-H�UH\�,QQLV�������:HQG\�&KXQJ�������9LFNL�6DQGHUV�������&KULVWHO�7KDXYLQ�������/DXUHQFH�)DLYUH�������*DHWDQ�/HVFD�������'DPLHQ
6DQODYLOOH�������.DWKHULQH�&KULVWHQVHQ�������5DFKHO�*DQQDZD\�������$QQD�/HKPDQ�������/XLWJDUG�*UDXO�1HXPDQQ�������&KULVWLDQH�=ZHLHU������
EHUQDUGD�/R]LF�������5\DQ�3HUHW]�������-RDQQD�0HLUD�������$QQD�&HUHGD�������7KRPDV�6PRO�������$QQH�'LHX[�&RtVOLHU�������9DOrULH�&RUPLHU�'DLUH
������$UQROG�0XQQLFK�������7LRQJ�7DQ�������6WDQLVODV�/\RQQHW������'DQLHO�*ULQEHUJ�������5RVHU�8UUHL]WL�����

���(PEU\RORJ\�DQG�JHQHWLFV�RI�PDOIRUPDWLRQV��,16(50��805������HW�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LWr�8QLYHUVLW\��,PDJLQH��SDULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3���SDULV��)UDQFH
���(PEU\RORJ\�DQG�JHQHWLFV�RI�PDOIRUPDWLRQV��,16(50��805������HW�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LWr�8QLYHUVLW\��,PDJLQH��3DULV��)UDQFH
���'HSDUWDPHQW�GH�*HQqWLFD��0LFURELRORJLD�L�(VWDGuVWLFD��)DFXOWDG�GH�%LRORJLD��8QLYHUVLWDW�GH�%DUFHORQD��%DUFHORQD��(VSDJQH
���3ODWHIRUPH�GH�JrQRPLTXH��,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�ELRLQIRUPDWLTXH��,PDJLQH��3DULV��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��5DGERXG�8QLYHUVLW\�0HGLFDO�&HQWHU��1LMPHJHQ��3D\V�%DV
���'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\��0HGLFDO�&HQWUH�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VOR�8QLYHUVLW\�+RVSLWDO��2VOR��1RUYqJH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��+DXNHODQG�8QLYHUVLW\�+RVSLWDO��%HUJHQ��1RUYqJH
����:HVW�0LGODQGV�5HJLRQDO�&OLQLFDO�*HQHWLFV�6HUYLFH��%LUPLQJKDP�:RPHQ
V�DQG�&KLOGUHQ
V�1+6�)RXQGDWLRQ�7UXVW��%LUPLQJKDP��5R\DXPH�8QL
����0DQFKHVWHU�&HQWUH�IRU�*HQRPLF�0HGLFLQH��0DQFKHVWHU�8QLYHUVLW\�+RVSLWDOV�DQG�$FDGHPLF�+HDOWK�6FLHQFHV�&HQWUH��0DQFKHVWHU��5R\DXPH�8QL
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��0DQFKHVWHU�8QLYHUVLW\�+RVSLWDOV�DQG�$FDGHPLF�+HDOWK�6FLHQFHV�&HQWUH��0DQFKHVWHU��5R\DXPH�8QL
����'HSDUWPHQW�RI�3HGLDWULFV�DQG�&RPPXQLFDEOH�'LVHDVHV��8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��(WDWV�8QLV
����'HSDUWPHQW�RI�3HGLDWULFV��'LYLVLRQ�RI�&OLQLFDO�*HQHWLFV��&ROXPELD�8QLYHUVLW\��&ROXPELD��(WDWV�8QLV
����'LYLVLRQ�RI�*HQHWLFV��%LUWK�'HIHFWV�DQG�0HWDEROLVP��$QQ�	�5REHUW�+��/XULH�&KLOGUHQ
V�+RVSLWDO���&KLFDJR��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��/\RQ�8QLYHUVLW\�+RVSLWDO��/\RQ��)UDQFH
����'LYLVLRQ�RI�0HGLFDO�*HQHWLFV��6DLQW�/RXLV�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6DLQW�/RXLV��(WDWV�8QLV
����'HSDUWPHQW�RI�+XPDQ�DQG�0ROHFXODU�*HQHWLFV��9LUJLQLD�&RPPRQZHDOWK�8QLYHUVLW\��5LFKPRQG��(WDWV�8QLV
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV������&DQDGD��7KH�8QLYHUVLW\�RI�%ULWLVK�&ROXPELD��9DQFRXYHU��&DQDGD
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��&KDULWr�8QLYHUVLWoWVPHGL]LQ��%HUOLQ��$OOHPDJQH
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��)ULHGULFK�$OH[DQGHU�8QLYHUVLW\�(UODQJHQ�1�UQEHUJ��(UODQJHQ��$OOHPDJQH
����'HSDUWPHQW�RI�3HGLDWULFV��8QLYHUVLW\�+RVSLWDO�&HQWUH�6SOLW��6SOLW��&URDWLH
����*HQHWLFV�GHSDUWPHQW��'ULVFROO�&KLOGUHQ
V�+RVSLWDO��'ULVFROO��(WDWV�8QLV
����8QLYHUVLW\�+RVSLWDO�3URIHVVRU�(GJDUG�6DQWRV��)HGHUDO�8QLYHUVLW\�RI�%DKLD��%DKLD��%UrVLO
����'HSDUWPHQW�RI�3HGLDWULFV��$667�3DSD�*LRYDQQL�;;,,,��%HUJDPH��,WDOLH
����,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3���3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����9LFWRULDQ�&OLQLFDO�*HQHWLFV�6HUYLFHV��0XUGRFK�&KLOGUHQ
V�5HVHDUFK�,QVWLWXWH��0HOERXUQH��$XVWUDOLH
����'HSDUWDPHQW�GH�*HQqWLFD��0LFURELRORJLD�L�(VWDGuVWLFD��)DFXOWDG�GH�%LRORJLD��%DUFHORQD��(VSDJQH

0RWV�FOHIV���0DOIRUPDWLRQ��WXPHXU��GrYHORSSHPHQW

5jVXPj��

/D�IDPLOOH�75$)��7XPRU�QHFURVLV�IDFWRU�5HFHSWRU�$VVRFLDWHG�)DFWRU��HVW�LPSOLTXrH�GDQV�XQ�ODUJH�rYHQWDLO�GH�IRQFWLRQV�ELRORJLTXHV��75$)��HVW�OH�VHXO
GH�FHWWH�IDPLOOH�m�SRVVrGHU�GHV�GRPDLQHV�:'���HQ�&�WHUPLQDO�UHPSODpDQW�OH�GRPDLQH�75$)��75$)��LQWHUDJLW��DYHF�0(..��YLD�OHV�GRPDLQHV�:'���
F�0\E�HW�52%2���PRGXOH�GH�QRPEUHXVHV�YRLHV�GH�VLJQDOLVDWLRQ�GRQW�OD�YRLH�1)�N%��

'HV �PXWDWLRQV �IDX[ �VHQV �KrWrUR]\JRWHV �GH �QRYR75$)� �RQW �rWr �UDSSRUWrHV �FKH] �� �SDWLHQWV� �DVVRFLDQW �XQ �UHWDUG �GH �GrYHORSSHPHQW� �GHV
PDOIRUPDWLRQV�FRQJrQLWDOHV�HW�GHV�SDUWLFXODULWrV�PRUSKRORJLTXHV��1RXV�DYRQV�FROOHFWr�XQH�VrULH�GH����SDWLHQWV��GRQW�XQ�FDV�IDPLOLDO��SDU�:(6�
VrTXHQpDJH�GLUHFW�HW�XQH�FROODERUDWLRQ�LQWHUQDWLRQDOH�YLD�*HQH0DWFKHU�SUrVHQWDQW�GHV�PXWDWLRQV�IDX[�VHQV�KrWrUR]\JRWHV�GDQV�OHV�UrSrWLWLRQV
:'��� �,O �V�DJLW �G�XQ �V\QGURPH �SRO\PDOIRUPDWLI �FOLQLTXHPHQW �UHFRQQDLVVDEOH �DYHF �Gr�FLHQFH �LQWHOOHFWXHOOH �GH �VrYrULWr �YDULDEOH �HW �YLHLOOLVVHPHQW
SUrFRFH� �/H �PRUSKRW\SH �DVVRFLH �EOrSKDURSKLPRVLV �DYHF �RX �VDQV �WrOrFDQWKXV� �K\SHUWrORULVPH �HW �SWRVLV� �G\VSODVLH �GHV �RUHLOOHV� �QH] �ODUJH�
PLFURUrWURJQDWKLH��DQRPDOLH�GH�OD�IRUPH�GX�FUnQH�HW�GX�SDODLV��FRX�FRXUW��rSDXOHV�WRPEDQWHV��SHFWXV�FDULQDWXP�SHWLWH�WDLOOH�HW�PDFURFrSKDOLH
UHODWLYH��/HV�PDOIRUPDWLRQV�IUrTXHQWHV�VRQW�FDUGLDTXHV��SHUVLVWDQFH�GX�FDQDO�DUWrULHO�OH�SOXV�VRXYHQW��PDOIRUPDWLRQV�VHSWDOHV�HW�YDOYXODLUHV����FRVWR�
YHUWrEUDOHV��DYHF�ULVTXH�GH�VFROLRVH�HW�FDQDO�PrGXOODLUH�rWURLW����HW�GHV�H[WUrPLWrV��GrYLDWLRQV�GHV�GRLJWV�HW�RUWHLOV��FDPSWR��EUDFK\�HW�V\QGDFW\OLHV��
/HV�GL�FXOWrV�DOLPHQWDLUHV�VRQW�IUrTXHQWHV�DLQVL�TXH�O�K\SRDFRXVLH�HW�OHV�DQRPDOLHV�GH�UrIUDFWLRQ��

�'HV�PXWDWLRQV�VRPDWLTXHV�GH�75$)��VRQW �LGHQWL�rHV�GDQV�GL�rUHQWHV�WXPHXUV�HQ�SDUWLFXOLHU �OH �PrQLQJLRPH� �/H�UHJURXSHPHQW�GDQV�OH �GRPDLQH
:'���GHV�PXWDWLRQV�JHUPLQDOHV�HW�VRPDWLTXHV��H[FOXVLYHPHQW�IDX[�VHQV�HW�GRQW�FHUWDLQHV�VRQW�UrFXUUHQWHV��VXJJqUH�XQ�JDLQ�GH�IRQFWLRQ�RX�XQ�H�HW
GRPLQDQW �QrJDWLI� �/�DEVHQFH �GH �FKHYDXFKHPHQW �HQWUH �OHV �FDWDORJXHV �GH �PXWDWLRQV �JHUPLQDOHV �HW �VRPDWLTXHV �VXJJqUH �XQ �H�HW �VHXLO �TXL �UHVWH �m
GrPRQWUHU� �/H �ULVTXH�GHV �SDWLHQWV �SUrVHQWDQW �XQH�PXWDWLRQ �JHUPLQDOH �GH �GrYHORSSHU �XQ �PrQLQJLRPH�UHVWH �m �GrWHUPLQHU� � �8QH�rWXGH�GX
WUDQVFULSWRPH�GH��EUREODVWHV�GH���SDWLHQWV�HW�GH�WrPRLQV�DYHF�RX�VDQV�VWLPXODWLRQ�SDU�OH�71)��D�LGHQWL�r�GHV�JqQHV�GL�rUHQWLHOOHPHQW�H[SULPrV



GDQV�OHV�YRLHV�:QW�HW�1RWFK��RXYUDQW�GHV�K\SRWKqVHV�SK\VLRSDWKRORJLTXHV�LQWrUHVVDQWHV��'HV�PRGqOHV�DQLPDX[�VRQW�HQ�FRXUV�GH�GrYHORSSHPHQW�
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&6�����/HV�PXWDWLRQV�GX�JiQH�5,06��VRQW�UHVSRQVDEOHV�GqXQH�PDODGLH�GH�OD�WUDQVPLVVLRQ�V\QDSWLTXH�UjWLQLHQQH�DVVRFLjH�f�GHV
WURXEOHV�DXWLVWLTXHV�HW�SDQFUjDWLTXHV�

$XWHXUV��

6DEULQD�0rFKDXVVLHU������%DVDPDW�$OPRDOOHP������.ULVWRI�9DQ�6FKLO������-R�9DQ�'RUSH������0LFKHO�3RODN������1DWKDOLH�%RGGDHUW������1DGLD�%DKL�%XLVVRQ
�����$OH[DQGUD�0RXDOOHP�%H]LHUH������2OLYLHU�3HOOr������&KULVWLQD�=HLW]������,VDEHOOH�$XGR������-RVVHOLQH�.DSODQ�������-HDQ�0LFKHO�5R]HW�������(OIULGH�'H
%DHUH�������,VDEHOOH�3HUUDXOW�����

���/*2�,QVHUP�8������,QVWLWXW�,PDJLQH��3DULV���)UDQFH
���&HQWUH�GH�*rQrWLTXH�0rGLFDOH��8QLYHUVLWr�GH�*DQG��*DQG��%HOJLTXH
���'rSDUWHPHQW�G
(QGRFULQRORJLH��GH�*\QrFRORJLH�HW�GH�'LDErWRORJLH�3rGLDWULTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'HSDUWHPHQW�GH�5DGLRORJLH�3rGLDWULTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'rSDUWHPHQW�GH�1HXURORJLH�3rGLDWULTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'rSDUWHPHQW�G
2SKWDOPRORJLH��+zSLWDO�+HQUL�0RQGRU��&UrWHLO��)UDQFH
���3ODWHIRUPH�GH�7UL�&HOOXODLUH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��,QVWLWXW�GH�OD�9LVLRQ��3DULV��)UDQFH
���2SKWDOPRORJLH��&HQWUH�+RVSLWDOLHU�1DWLRQDO�G
2SKWDOPRORJLH�GHV�4XLQ]H�9LQJWV��3DULV��)UDQFH
����/DERUDWRLUH�GH�*rQrWLTXH�2SKWDOPRORJLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��8QLYHUVLWr�GH�*DQG��*DQG��%HOJLTXH
����/*2�,QVHUP�8������,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���5,06���PDODGLH�GH�OD�WUDQVPLVVLRQ�V\QDSWLTXH�UrWLQLHQQH�V\QGURPLTXH��WURXEOHV�DXWLVWLTXHV��GLDEqWH

5jVXPj��

,QWURGXFWLRQ��/D�WUDQVPLVVLRQ�GH�O�LQIRUPDWLRQ�YLVXHOOH�GHV�SKRWRUrFHSWHXUV�DX[�FHOOXOHV�JDQJOLRQQDLUHV�GX�QHUI�RSWLTXH�LPSOLTXH�XQH�YDULrWr�GH
QHXURQHV�LQWHUPrGLDLUHV��SDUPL�OHVTXHOV�OHV�FHOOXOHV�ELSRODLUHV��/HV�DQRPDOLHV�GH�WUDQVPLVVLRQ�SUr��HW�SRVW�V\QDSWLTXH�HQWUH�SKRWRUrFHSWHXUV�HW
ELSRODLUHV�VRQW�m�O�RULJLQH�GHV�FrFLWrV�QRFWXUQHV�FRQJrQLWDOHV�VWDWLRQQDLUHV��&61%���&HWWH�WHUPLQRORJLH�HVW�WRXWHIRLV�PLHX[�DGDSWrH�DX[�PDODGLHV
SRVW�V\QDSWLTXHV� �OHV�DWWHLQWHV�SUr�V\QDSWLTXHV�rWDQW�YRORQWLHUV�FDUDFWrULVrHV�SDU�XQ�Q\VWDJPXV�FRQJrQLWDO �HW �XQH�SKRWRSKRELH� �VDQV�FrFLWr
QRFWXUQH��&HWWH�GHUQLqUH�SUrVHQWDWLRQ�FRQQXH�VRXV�OH�QRP�GH�FRQH�URG�V\QDSWLF�GLVRUGHU��&56'��UDSSHOOH�FHOOH�GH�O�DPDXURVH�FRQJrQLWDOH�GH�/HEHU
�$&/���OD�G\VWURSKLH�UrWLQLHQQH�OD�SOXV�VrYqUH�HW�SUrFRFH�HW�XQH�FDXVH�PDMHXUH�GH�FrFLWr�GH�O�HQIDQW��/
rOHFWURUrWLQRJUDSKLH�HVW�GrWHUPLQDQWH�SRXU
O
rWDEOLVVHPHQW�GX�GLDJQRVWLF�GL�rUHQWLHO�PDLV�FHW�H[DPHQ�SHXW�sWUH�GL�FLOH�m�UrDOLVHU�FKH]�OH�MHXQH�HQIDQW��,FL��QRXV�UDSSRUWRQV���L��O�LGHQWL�FDWLRQ
GH�PXWDWLRQV�UrFHVVLYHV�GX�JqQH�5,06��FRGDQW�XQH�SURWrLQH�SUr�V\QDSWLTXH�QRQ�HQFRUH�DVVRFLrH�m�XQH�PDODGLH�KXPDLQH�GDQV�WURLV�IDPLOOHV
DGUHVVrHV�LQLWLDOHPHQW�SRXU�$&/�HW��LL��OH�UHGUHVVHPHQW�GLDJQRVWLF�HQ�&65'�DYHF�WURXEOH�GX�VSHFWUH�DXWLVWLTXH�HW�LQVXOLQRSDWKLH�

0DWjULHO�HW�PjWKRGHV��8Q�:(6�D�rWr�UrDOLVr�HQ�WULR�SRXU�XQ�FDV�VSRUDGLTXH�Qr�GH�SDUHQWV�QRQ�FRQVDQJXLQV�HW�GHX[�IDPLOOHV�PXOWLSOH[HV�HW
FRQVDQJXLQHV��/HV�SDWLHQWV��Q� ��������nJH������DQV��RQW�rWr�UrH[DPLQrV�m�O�LVVXH�GH�O�rWXGH�PROrFXODLUH�VXU�OH�SODQ��RSKWDOPRORJLTXH��QHXURORJLTXH
HW�PrWDEROLTXH�

5jVXOWDWV� �/
DQDO\VH �GHV �GRQQrHV �GX �:(6 �D �SHUPLV �G
LGHQWL�HU �GHV �PXWDWLRQV �SHUWH �GH �IRQFWLRQ �GDQV �OH �JqQH �5,06� �m �O�rWDW �KrWrUR]\JRWH
FRPSRVLWH ��S�$UJ��� �HW �F�������*!$� �S"� �SRXU �OH �FDV �VSRUDGLTXH� �HW �m �O�rWDW �KRPR]\JRWH ��S�7US���� �HW �S�$UJ����� �GDQV �OHV �IDPLOOHV
FRQVDQJXLQHV��5,06��UrJXOH�O
H[RF\WRVH�m�OD�PHPEUDQH�V\QDSWLTXH�GHV�SKRWRUrFHSWHXUV�HW�GX�FRUWH[�FrUrEUDO�DLQVL�TXH�OD�VrFUrWLRQ�G
LQVXOLQH�SDU
OHV�FHOOXOHV�ErWD�GX�SDQFUrDV�R|�QRXV�DYRQV�GrWHFWr�OD�SURWrLQH�SDU�LPPXQR�PDUTXDJH��/�H[DPHQ�FOLQLTXH�GHV�SDWLHQWV�GLULJr�SDU�OH�SDWURQ
G�H[SUHVVLRQ�GH�5,06��D�UrYrOr�GHV�WUDFrV�rOHFWURUrWLQRJUDSKLTXHV�FRPSDWLEOHV�DYHF�OH�GLDJQRVWLF�GH�&56'������H[DPLQrV���GHV�WURXEOHV�GX�VSHFWUH
DXWLVWLTXH �RX �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH ����� �H[DPLQrV� �HW �XQH �KRPrRVWDVLH �GX �JOXFRVH �DQRUPDOH ����� �H[DPLQrV� �SDWLHQW �OH �SOXV �nJr �GH �OD
FRKRUWH������DQV��

'LVFXVVLRQ��/�LGHQWL�FDWLRQ�GH�PXWDWLRQV�GX�JqQH�5,06��D�QRQ�VHXOHPHQW�SHUPLV�GH�UHGUHVVHU�OH�GLDJQRVWLF�RSKWDOPRORJLTXH�PDLV�DXVVL�GH�GrFULUH
XQH�QRXYHOOH�HQWLWr�FOLQLTXH��GLVWLQFWH�GHV�&61%�SXUHPHQW�UrWLQLHQQHV�VRXV�WHQGXHV�SDU�GHV�PXWDWLRQV�D�HFWDQW��OD�V\QDSVH�GHV�SKRWRUrFHSWHXUV�
FDUDFWrULVrH�SDU�XQH�DWWHLQWH�UrWLQLHQQH�LQYDOLGDQWH�PDLV�QRQ�GrJrQrUDWLYH�DYHF�WURXEOHV�QHXURSV\FKRORJLTXHV�HW�DQRPDOLH�GH�O�KRPrRVWDVLH�GX
JOXFRVH�



6(66,216�6,08/7$1((6������2UJDQHV
VHQVRULHOV�HW�DQRPDOLHV�GH�OD�IDFH

3HUULQH�3HQQDPHQ

&6�����,GHQWLuFDWLRQ�GH�GHX[�QRXYHDX[�JiQHV�GqDOELQLVPH�

$XWHXUV��

3HUULQH�3HQQDPHQ���������$QJHOD�7,1*$8'�6(48(,5$������(XODOLH�/$66($8;������6RXDG�*KHUEL�+DOHP������-RVVHOLQH�.$3/$1������6DQGULQH�0DUOLQ�����
,YHW�*D]RYD������0DUJDUHW�.HLJKUHQ������0DWKLHX�),25(���������$QQH�%$87(56������%UXQR�'HOREHO�������/LQK�/H�������&ODXGLR�3/$,6$17������9LQFHQW
0,&+$8'������6RSKLH�-DYHU]DW�������&HGULF�'HOHYR\H�������0LFKDHO�0$5.6�������,DQ�-$&.621������%HQRLW�$59(,/(5�������

���*rQrWLTXH�%LRORJLTXH��&+8�3HOOHJULQ��%RUGHDX[��)UDQFH
���/DERUDWRLUH�05*0��,QVHUP�8������8QLYHUVLWr�%RUGHDX[��%RUGHDX[��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��+RSLWDO�1(&.(5�(1)$176�0$/$'(6��3$5,6�&HGH[�����)UDQFH
���/DERUDWRLUH�*rQrWLTXH�0ROrFXODLUH��+RSLWDO�1(&.(5�(1)$176�0$/$'(6��3$5,6�&HGH[�����)UDQFH
���05&�+XPDQ�*HQHWLFV�8QLW����8QLYHUVLW\�RI�(GLQEXUJK��(GLQEXUJK��5R\DXPH�8QL
���05&�+XPDQ�*HQHWLFV�8QLW��8QLYHUVLW\�RI�(GLQEXUJK��(GLQEXUJK��5R\DXPH�8QL
���/DERUDWRLUH�G
+rPDWRORJLH��&+8�GH�%RUGHDX[��%25'($8;��)UDQFH
���5HIHUHQFH�&HQWHU�IRU�3ODWHOHW�'LVRUGHUV��&+8�GH�%RUGHDX[��3(66$&��)UDQFH
���/DERUDWRLUH�G
KrPRVWDVH��&+8�/LOOH��/,//(��)UDQFH
����&HQWUH�GH�*rQrWLTXH�&KURPRVRPLTXH��*+,&/��+zSLWDO�6DLQW�9LQFHQW�GH�3DXO��/,//(��)UDQFH
����'HSDUWPHQW�RI�3DWKRORJ\�DQG�/DERUDWRU\�0HGLFLQH��&KLOGUHQ
V�+RVSLWDO�RI�3KLODGHOSKLD�5HVHDUFK�,QVWLWXWH��3KLODGHOSKLD��(WDWV�8QLV
����/DERUDWRLUH�05*0��,QVHUP�8������8QLYHUVLWr�%RUGHDX[��%25'($8;��)UDQFH
����6WUXFWXUH�HW�&RPSDUWLPHQWV�0HPEUDQDLUHV��&156�805�����,QVWLWXW�&XULH��6HFWLRQ�GH�5HFKHUFKH��3$5,6��)UDQFH

0RWV�FOHIV���$OELQLVPH��K\SRSLJPHQWDWLRQ��QRXYHDX[�JqQHV��0DODGLH�UDUH

5jVXPj��

/�DOELQLVPH�HVW�XQ�WURXEOH�GH�SLJPHQWDWLRQ�JrQrUDOLVr�FDUDFWrULVr�SDU�XQH�LPSRUWDQWH�KrWrURJrQrLWr�FOLQLTXH�HW�JrQrWLTXH��&HWWH�D�HFWLRQ�DVVRFLH
GHV�DQRPDOLHV�RSKWDOPRORJLTXHV��YrULWDEOH�VRXUFH�GH�KDQGLFDS��m�GLYHUV�GHJUrV�G�K\SRSLJPHQWDWLRQ�FXWDQrR�SKDQrULHQQH�HW�SDUIRLV�GHV�DWWHLQWHV
KrPDWRORJLTXHV��GLJHVWLYHV�RX�UHVSLUDWRLUHV�GDQV�OHV�IRUPHV�V\QGURPLTXHV�TXH�VRQW�OHV�V\QGURPHV�G�+HUPDQVN\�3XGODN�+36��HW�OH�V\QGURPH�GH
&KHGLDN�+LJDVKL�����

$�FH�MRXU����JqQHV�VRQW�FRQQXV�FRPPH�UHVSRQVDEOHV�GH�IRUPHV�LVROrHV�RX�V\QGURPLTXHV�G�DOELQLVPH��GRQW�OD�SOXSDUW�VRQW�DXWRVRPLTXHV�UrFHVVLYHV
m�O�H[FHSWLRQ�GH�O�DOELQLVPH�RFXODLUH�OLr�m�O�;��$X�ODERUDWRLUH�GH�JrQrWLTXH�GX�&+8�GH�%RUGHDX[��QRXV�rWXGLRQV�FHV����JqQHV�DLQVL�TXH�TXHOTXHV
GLDJQRVWLFV�GL�rUHQWLHOV�SDU�XQ�SDQHO�GH�VrTXHQpDJH�KDXW�GrELW��SDUIRLV�FRPSOrWr�SDU�XQH�UHFKHUFKH�GH�UHPDQLHPHQWV�SDU�&*+�$UUD\�FLEOrH��3OXV
GH������SDWLHQWV�RQW�rWr�DQDO\VrV�m�FH�MRXU��$SUqV�rWXGH�FRPSOqWH�GHV����JqQHV�FRQQXV�FRPPH�UHVSRQVDEOHV�G�DOELQLVPH��HQYLURQ�����GHV
SDWLHQWV �UHVWHQW �VDQV �GLDJQRVWLF �PROrFXODLUH ����� �$�Q �GH �UHFKHUFKHU �GH �QRXYHDX[ �JqQHV� �QRXV �DYRQV �GrYHORSSr�HW �WHVWr �XQ �SDQHO �GH �����JqQHV
FDQGLGDWV�FKH]�����SDWLHQWV�QrJDWLIV���&HFL�D�SHUPLV�GH�PHWWUH�HQ�rYLGHQFH�GHV�YDULDQWV�GrOrWqUHV�GDQV�GHX[�JqQHV��/H�SUHPLHU��'&7�RX�7<53��HVW
VXVSHFWr�GH�ORQJXH�GDWH�GX�IDLW�GH�VD�FROODERUDWLRQ�m�OD�V\QWKqVH�GH�OD�PrODQLQH�DYHF�7<5�HW�7<53���JqQHV�FRQQXV�G�DOELQLVPH��2&$��HW���
UHVSHFWLYHPHQW���1RXV�GrFULYRQV���SDWLHQWHV�SUrVHQWDQW�XQ�DOELQLVPH�FXWDQr�PRGrUr�DYHF�DWWHLQWH�RSKWDOPRORJLTXH�FDUDFWrULVWLTXH��8QH�SDWLHQWH
HVW�KRPR]\JRWH�SRXU�XQ�YDULDQW�IDX[�VHQV�HW�O�DXWUH�KrWrUR]\JRWH�FRPSRVLWH�SRXU�XQ�YDULDQW�IDX[�VHQV�HW�XQH�GrOrWLRQ�IUDPHVKLIW��/HV�YDULDQWV�IDX[
VHQV�RQW�rWr�LQGXLWV�FKH]�OD�VRXULV�SDU�&ULVS5�&DV���UHSURGXLVDQW�O�K\SRSLJPHQWDWLRQ�PRGrUrH��8Q�PRGqOH�SRLVVRQ�]qEUH�D�DXVVL�rWr�SURGXLW��1RXV
UDSSRUWRQV�rJDOHPHQW�XQH�SDWLHQWH�SRUWHXVH�G�XQH�GrOrWLRQ�LQWUDJrQLTXH�KRPR]\JRWH�GX�JqQH�%/2&�6���&H�JqQH�FRGH�XQH�GHV�VRXV�XQLWrV�GX
FRPSOH[H�%/2&���TXL�HQ�FRPSWH�KXLW�HW�GRQW���VRQW�GrMm�DVVRFLrHV�DX[�IRUPHV�G�+36������HW����&HWWH�SDWLHQWH�SUrVHQWH�XQ�SKrQRW\SH�G�DOELQLVPH
PRGrUr�HW�GHV�VLJQHV�GH�GLDWKqVH�KrPRUUDJLTXH��OLr�m�XQ�Gr�FLW�G�DJUrJDWLRQ�SODTXHWWDLUH�SDU�GrIDXW�HQ�JUDQXOHV�GHQVHV��'HV�DQDO\VHV�LQ�YLWUR�VXU
PRGqOHV�FHOOXODLUHV�RQW�FRQ�UPr�OD�SDWKRJrQLFLWr�GH�FHWWH�GrOrWLRQ�KRPR]\JRWH�GH�%/2&�6�� �1RXV�DYRQV�GRQF�GrFRXYHUWV�GHX[�QRXYHDX[�JqQHV
G�DOELQLVPH��SRXU�XQH�IRUPH�RFXORFXWDQrH�HW�SRXU�XQH�IRUPH�V\QGURPLTXH��+36���WRXWHV�GHX[�DSSDUHPPHQW�PRGrUrHV�

��$UYHLOHU�%��/DVVHDX[�(��0RULFH�3LFDUG�)��&OLQLFDO�DQG�JHQHWLF�DVSHFWV�RI�DOELQLVP��3UHVVH�0HGLFDOH�3DULV�)U�������������3W�����������

��/DVVHDX[�(��3ODLVDQW�&��0LFKDXG�9��3HQQDPHQ�3��7ULPRXLOOH�$��*DVWRQ�/��HW�DO��0ROHFXODU�FKDUDFWHUL]DWLRQ�RI�D�VHULHV�RI�����LQGH[�SDWLHQWV�ZLWK
DOELQLVP��3LJPHQW�&HOO�0HODQRPD�5HV��������������������
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VHQVRULHOV�HW�DQRPDOLHV�GH�OD�IDFH

/DXUHQFH�-RQDUG

&6�����(SLGjPLRORJLH�JjQjWLTXH�GHV�QHXURSDWKLHV�DXGLWLYHV

$XWHXUV��

6RSKLH�$FKDUG������6DQGULQH�0DUOLQ������,VDEHOOH�528,//21������1DWDOLH�/RXQGRQ������(OLVD�58%,1$72������,VDEHOOH�0261,(5������/DXUHQFH�-RQDUG����

���25/�SrGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��SDULV��)UDQFH
���&HQWUH�GH�UrIrUHQFH�VXUGLWrV�JrQrWLTXHV��+zSLWDO�1HFNHU��3DULV��)UDQFH
���25/�SrGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��3DULV��)UDQFH
���25/��+zSLWDO�1HFNHU��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��SDULV��)UDQFH
���25/��+zSLWDO�8QLYHUVLWDLUH�3LWLr�6DOSsWULqUH�$3+3��3DULV��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV�$3+3��3DULV��)UDQFH

0RWV�FOHIV���1HXURSDWKLH�DXGLWLYH��VXUGLWr��272)��)';5��$73�9���',$3+�

5jVXPj��

-XVWLuFDWLRQ �GX �SURMHW �� �/HV �QHXURSDWKLHV �DXGLWLYHV ��1$� �UHSUrVHQWHQW �� �m ���� �GHV �Gr�FLWV �DXGLWLIV �GH �O�HQIDQW� �(OOHV �SHXYHQW �sWUH �LVROrHV �RX
V\QGURPLTXHV��/HV�1$�VH�FDUDFWrULVHQW�SDU�XQH�VrULH�GH�UrVXOWDWV�SDUDGR[DX[�ORUV�GHV�LQYHVWLJDWLRQV�DXGLRORJLTXHV�TXL�OD�GLVWLQJXHQW�GHV�DWWHLQWHV
FRFKOrDLUHV�KDELWXHOOHV��/HV�SHUIRUPDQFHV�HQ�DXGLRPrWULH�YRFDOH�VRQW�W\SLTXHPHQW�PRLQV�ERQQHV�TXH�FHOOHV�DWWHQGXHV��(�HFWLYHPHQW��O�DXGLRPrWULH
WRQDOH�SHXW�YDULHU�G�XQH�DXGLWLRQ�QRUPDOH�m�XQ�Gr�FLW�SURIRQG��DORUV�TXH�OD�FRPSUrKHQVLRQ�GH�OD�SDUROH�HVW�WUqV�SHUWXUErH��2Q�GLW�GRQF�TX�LO�H[LVWH
XQH�GLVFRUGDQFH�HQWUH�O�DXGLRPrWULH�WRQDOH�HW�O�DXGLRPrWULH�YRFDOH��8QH�GL]DLQH�GH�JqQHV�UHVSRQVDEOHV�GHV�1$�LVROrHV�RX�V\QGURPLTXHV�RQW�rWr
LGHQWL�rV�m�FH�MRXU��/HV�SDWLHQWV�DWWHLQWV�GH�QHXURSDWKLH�DXGLWLYH�Q�RQW�TXH�UDUHPHQW�XQ�GLDJQRVWLF�JrQrWLTXH�rWDEOL��LO�HVW�GRQF�GL�FLOH�G�DGDSWHU
OHXU�SULVH�HQ�FKDUJH�HW�GH�GRQQHU�XQ�SURQRVWLF�rYROXWLI�GH�OHXU�PDODGLH�

2EMHFWLI�� �/�REMHFWLI �GH�FHWWH�rWXGH�rWDLW �GH�UHFKHUFKHU�XQH�FDXVH�JrQrWLTXH�HQ�VrTXHQpDQW�O�$'1�G�XQH�VrULH�GH�SDWLHQWV�SUrVHQWDQW�XQH
QHXURSDWKLH�DXGLWLYH�DYHF�XQ�SDQHO�GH�����JqQHV�FRQQXV�GH�VXUGLWr��/�REMHFWLI�VHFRQGDLUH�rWDLW�G�rWDEOLU�GHV�UHODWLRQV�JrQRW\SHV�SKrQRW\SHV�D�Q
G�DPrOLRUHU�OD�SULVH�HQ�FKDUJH�HW�OH�VXLYL�GHV�SDWLHQWV�

0DWjULHO�HW�PjWKRGHV���,QFOXVLRQ�GH�SDWLHQWV�SUrVHQWDQW�XQH�QHXURSDWKLH�DXGLWLYH�LVROrH�RX�V\QGURPLTXH�UHFUXWrV�DX�VHLQ�GX�&HQWUH�GH�5rIrUHQFH
GHV�6XUGLWrV�*rQrWLTXHV�FRRUGRQQr�SDU�OH�'U�6� �0DUOLQ��+zSLWDO �1HFNHU� �,QVWLWXW �,PDJLQH� �,16(50�� �7RXV�OHV�SDWLHQWV�DYDLHQW�GrMm�ErQr�FLr�G�XQH
FRQVXOWDWLRQ �JrQrWLTXH �FOLQLTXH �HW �G�XQ �SUrOqYHPHQW �VDQJXLQ �m �YLVrH �GLDJQRVWLTXH ��FRQVHQWHPHQWV �GHV �SDUHQWV �REWHQXV �VHORQ �OHV �UqJOHV
OrJLVODWLYHV���3RXU�WRXV�OHV�SDWLHQWV�XQ�SDQHO�GHV�����JqQHV�LPSOLTXrV�GDQV�OHV�VXUGLWrV�D�rWr�VrTXHQFr�SDU�XQH�PrWKRGH�1*6�&DSWXUH��1H[W
*HQHUDWLRQ �6HTXHQFLQJ�� �/HV �SDWLHQWV �SRXU �OHVTXHOV �XQH �FDXVH �JrQrWLTXH �D �SX �sWUH �GrWHUPLQrH� �RQW �rWr �DQDO\VrV �GX �SRLQW �GH �YXH �FOLQLTXH �D�Q
G�rWDEOLU�XQH�FRUUrODWLRQ�JrQRW\SH�SKrQRW\SH�

5jVXOWDWV���7UHQWH�VHSW�SDWLHQWV�QRQ�DSSDUHQWrV�RQW�rWr�VrTXHQFrV�HQ�1*6�&DSWXUH��6HL]H�SDWLHQWV�RQW�HX�XQ�GLDJQRVWLF�SRXU�OHXU�1$��������3RXU
FLQT�SDWLHQWV��XQ�JqQH�UHVSRQVDEOH�GH�VXUGLWr��PDLV�QRQ�FRQQX�SRXU�sWUH�LPSOLTXr�GDQV�OHV�1$��HVW�VXVSHFWr�HW����SDWLHQWV�Q�RQW�SDV�rWr�UrVROXV��/H
JqQH�272)�rWDLW�LPSOLTXr�GDQV������OHV�JqQHV�',$3+���$73�$��HW�)';5�rWDLHQW�FKDFXQ�LPSOLTXrV�GDQV�����GH�QRWUH�FRKRUWH�

&RQFOXVLRQ���6XU�OHV�JqQHV�FRQQXV�GH�QHXURSDWKLH�DXGLWLYH����RQW�rWr�UHWURXYrV�PXWrV�GDQV�QRWUH�SRSXODWLRQ��DYHF�PDMRULWDLUHPHQW�GHV�PXWDWLRQV
GX�JqQH�272)��'H�QRPEUHX[�JqQHV�LPSOLTXrV�GDQV�OHV�QHXURSDWKLHV�DXGLWLYHV�VRQW�VXUHPHQW�HQFRUH�m�GrFRXYULU��HW�GHV�VrTXHQpDJHV�G�H[RPH
SRXUURQW�sWUH�SURSRVrV�DX[�FDV�QRQ�UrVROXV�

3LiFH�MRLQWH���$EVWUDFW�QHXURSDWKLHV�DXGLWLYHV�$VVLVHV������9��GRF[



6(66,216�6,08/7$1((6������0DOIRUPDWLRQV
	�0DOIRUPDWLRQV�IRHWDOHV

$XURUH�*DUGH

&6�����(WXGH�GH�OqKjWjURJjQjLWj�FOLQLTXH�GX�V\QGURPH�0&$3�f�SDUWLU�GqXQH�FRKRUWH�IUDQhDLVH�GH����SDWLHQWV

$XWHXUV��

$XURUH�*DUGH���������/DXUHQW�*XLEDXG������$OLFH�*ROGHQEHUJ������)ORUHQFH�3HWLW������5RGROSKH�'DUG������-XOLHWWH�0D]HUHHXZ�+DXWLHU������1LFRODV
&KDVVDLQJ������'LGLHU�/DFRPEH������)DQQ\�0RULFH�3LFDUG������$QQLFN�7RXWDLQ�������6WrSKDQLH�$USLQ�������2OLYLD�%RFFDUD�������5HQDXG�7RXUDLQH������
3DWULFLD�%ODQFKHW�������&KULVWLQH�&RXEHV�������0DUMRODLQH�:LOOHPV�������/XFLH�3LQVRQ�������3KLOLSSH�.KDX�9DQ�.LHQ�������&KULVWLQH�&KLDYHULQL������
)DELHQQH�*LXOLDQR�������-HDQ�/XF�$OHVVDQGUL�������0LFKqOH�0DWKLHX�'UDPDUW�������$QQH�&ODLUH�%XUV]WHMQ�������(ORGLH�*DXWLHU������0HULHP�<RXV������
0D[LPH�/XX�������0DUF�%DUGRX�������$UWKXU�6RUOLQ����������&KULVWRSKH�3KLOLSSH�������3DWULFN�(GHU\�������0DVVLPLOLDQR�5RVVL�������9LUJLQLH�&DUPLJQDF
������&KULVWHO�7KDXYLQ�5RELQHW���������3LHUUH�9DEUHV�����������/DXUHQFH�)DLYUH��������

���&HQWUH�GH�5rIrUHQFH�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��)+8�75$16/$'��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805�����*$'��*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��8QLYHUVLWr�GH�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�G
,PDJHULH�3rGLDWULTXH�HW�)RHWDOH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&\WRJrQrWLTXH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+,�3RLVV\�6W�*HUPDLQ�HQ�/D\H��6W�*HUPDLQ�HQ�/D\H��)UDQFH
���&HQWUH�GH�5rIrUHQFH�GHV�0DODGLHV�5DUHV�GH�OD�3HDX��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�3XUSDQ��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+58�GH�7RXUV��7RXUV��)UDQFH
����'HSDUWPHQW�RI�'HUPDWRORJ\�DQG�5HIHUHQFH�&HQWHU�IRU�*HQRGHUPDWRVHV�DQG�5DUH�6NLQ�'LVHDVHV��0$*(&���+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV
0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�6DLQW�(WLHQQH��6DLQW�3ULHVW�HQ�-DUH]��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��0DODGLHV�UDUHV�HW�0rGHFLQH�3HUVRQQDOLVrH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����8QLWr�GH�*rQrWLTXH�0rGLFDOH�HW�&\WRJrQrWLTXH��&+8�GH�1vPHV��1vPHV��)UDQFH
����6HUYLFH�GH�'HUPDWRORJLH��&+8�GH�1LFH��1LFH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1LFH��1LFH��)UDQFH
����3zOH�(QIDQWV��&+8�GH�OD�5rXQLRQ��6DLQW�'HQLV��)UDQFH
����&HQWUH�G
$FWLYLWr�*rQrWLTXH�&OLQLTXH�HW�2QFRJrQrWLTXH��&+8�G
$PLHQV��$PLHQV��)UDQFH
����6HUYLFH�GH�'HUPDWRORJLH��&+8�GH�1DQF\��1DQF\��)UDQFH
����&HQWUH�G
,QYHVWLJDWLRQ�&OLQLTXH�,16(50�������&+8�GH�'LMRQ��'LMRQ��)UDQFH
����,QVHUP�805�����*$'��*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�'HUPDWRORJLH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����,QVHUP�805�����*$'��*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��8QLYHUVLWr�GH�%RXUJRJQH��'LMLRQ��)UDQFH

0RWV�FOHIV���3,.�&$��0&$3��PRVDwTXH

5jVXPj��

,QWURGXFWLRQ���/H�V\QGURPH�0&$3��6\QGURPH�PrJDOHQFrSKDOLH�PDOIRUPDWLRQ�FDSLOODLUH�SRO\PLFURJ\ULH��HVW�XQH�PDODGLH�JrQrWLTXH�TXL�UrVXOWH
G�XQH�YDULDWLRQ�SRVW�]\JRWLTXH�JDLQ�GH�IRQFWLRQ�GX�JqQH�3,.�&$��&H�V\QGURPH�DSSDUWLHQW�DX�VSHFWUH�3526��3,.�&$�UHODWHG�RYHUJURZWK�VSHFWUXP��
'DQV�OD�OLWWrUDWXUH��LO�Q�H[LVWH�TXH�SHX�GH�SXEOLFDWLRQV�UDSSRUWDQW�GHV�VrULHV�GH�SDWLHQWV�DWWHLQWV�GX�V\QGURPH�0&$3��/�REMHFWLI�GH�FHWWH�rWXGH�HVW�GH
PLHX[�Gr�QLU�O�rWHQGXH�GX�VSHFWUH�FOLQLTXH�HW�OHXU�rYHQWXHOOH�FRUUrODWLRQ�DYHF�OHV�VLJQHV�UDGLRORJLTXHV��m�SDUWLU�G�XQH�FRKRUWH�QDWLRQDOH�GH�SDWLHQWV
DYHF�XQ�V\QGURPH�0&$3�

3DWLHQWV�HW�0jWKRGHV���/HV�FOLQLFLHQV�D\DQW�DGUHVVr�GHV�SDWLHQWV�DX�ODERUDWRLUH�GH�ELRORJLH�SRXU�VXVSLFLRQ�GH�V\QGURPH�0&$3��HW�SRXU�OHVTXHOV
XQH �PXWDWLRQ �3,.�&$ �HQ �PRVDwTXH �D �rWr �LGHQWL�rH� �RQW �rWr �FRQWDFWrV �SRXU �OHXU �SURSRVHU �GH �SDUWLFLSHU �m �FHWWH �rWXGH �GH �FRKRUWH� �8Q �DSSHO �m
FROODERUDWLRQ �D �rJDOHPHQW �rWr �ODQFr �DX �VHLQ �GH �OD ��OLqUH �$Q'',�5DUHV� �1RXV �DYRQV �DLQVL �SX �FROOLJHU �OHV �LQIRUPDWLRQV �FOLQLTXHV� �ELRORJLTXHV �HW
UDGLRORJLTXHV�GH����SDWLHQWV�DWWHLQWV�GX�V\QGURPH�0&$3��/HV�LPDJHULHV�FrUrEUDOHV�RQW�rWr�UHYXHV�SDU�XQ�PsPH�QHXURUDGLRORJXH�

5jVXOWDWV���'DQV�QRWUH�FRKRUWH��QRXV�REVHUYRQV����YDULDWLRQV�GL�rUHQWHV�GDQV�OH�JqQH�3,.�&$���/H�WDX[�GH�PRVDwFLVPH�VH�VLWXH�HQWUH����HW����
GDQV�OH�VDQJ��HQWUH����HW�����GDQV�OD�SHDX�HW�HQWUH����HW�����GDQV�OD�VDOLYH��/D�PDFURFrSKDOLH�HVW�REVHUYrH�m�OD�QDLVVDQFH�FKH]�������SDWLHQWV�HW
DX�PRPHQW�GX�GLDJQRVWLF�FKH]�������SDWLHQWV��8QH�KrPLK\SHUWURSKLH�HVW�UHWURXYrH�FKH]�������SDWLHQWV��8QH�Gr�FLHQFH�LQWHOOHFWXHOOH�HVW�UHWURXYrH
FKH]�������SDWLHQWV��GH�OrJqUH�m�VrYqUH��4XDWUH�SDWLHQWV�SUrVHQWHQW�GHV�WURXEOHV�G�DSSUHQWLVVDJH�QrFHVVLWDQW�XQH�DLGH�VFRODLUH�RX�OD�VFRODULVDWLRQ
HQ�FODVVH�G�LQFOXVLRQ�VFRODLUH��3DUPL�OHV�SDWLHQWV�UHVWDQWV�����SDWLHQWV�RQW�XQH�H�FLHQFH�LQWHOOHFWXHOOH�GDQV�OD�QRUPH�HW���SDWLHQWV�VRQW�WURS�MHXQHV
SRXU �rYDOXHU �OHXU �FRJQLWLRQ� �6L[ �SDWLHQWV �VRX�UHQW �G�rSLOHSVLH� �'HV �PDOIRUPDWLRQV �FrUrEUDOHV �RQW �rWr �UDSSRUWrHV �FKH] ������ �SDWLHQWV �� �XQH
YHQWULFXORPrJDOLH�FKH]����SDWLHQWV��XQH�DQRPDOLH�GHV�DP\JGDOHV�FrUrEHOOHXVHV�FKH]����SDWLHQWV��GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�FKH]����SDWLHQWV
HW�GHV�DQRPDOLHV�GH�OD�VXEVWDQFH�EODQFKH�FKH]���SDWLHQWV��7RXV�OHV�SDWLHQWV�SUrVHQWHQW�GHV�PDOIRUPDWLRQV�FXWDQrR�YDVFXODLUHV���DQJLRPHV�SODQV
FKH]����SDWLHQWV��HW�FXWLV�PDUPRUDWD�FKH]����SDWLHQWV��8QH�G\VSODVLH�GX�WLVVX�FRQMRQFWLI�HVW�UHWURXYrH�FKH]�������SDWLHQWV�m�W\SH�G�K\SHUrODVWLFLWr
FXWDQrH�FKH]����SDWLHQWV��DQRPDOLHV�GX�WLVVX�VRXV�FXWDQr�FKH]����SDWLHQWV�HW�K\SHUOD[LWr�OLJDPHQWDLUH�FKH]����SDWLHQWV�

&RQFOXVLRQ �� �&HWWH �rWXGH �FRQ�UPH �OH �ODUJH �VSHFWUH �FOLQLTXH �GDQV �OH �V\QGURPH �0&$3� �HQ �SDUWLFXOLHU �GDQV �OH �QHXURGrYHORSSHPHQW� �$ �O�DXEH �GH
O�DUULYrH�G�HVVDLV�WKrUDSHXWLTXHV�GDQV�OHV�SDWKRORJLHV�OLrHV�m�3,.�&$��FHV�LQIRUPDWLRQV�VRQW�LPSRUWDQWHV�SRXU�PLHX[�GrFULUH�O�KLVWRLUH�QDWXUHOOH�GH�OD
PDODGLH�HW�OHV�rYHQWXHOOHV�FRUUrODWLRQV�HQWUH�O�LPSRUWDQFH�GH�O�DWWHLQWH�QHXURUDGLRORJLTXH�HW�OHV�WURXEOHV�FRJQLWLIV�
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ODXUHQFH�GXSORPE�MHJR

&6�����&DUDFWjULVWLTXHV�SKjQRW\SLTXHV�GX�PRGiOH�PXULQ�GX�V\QGURPH�GH�&RKHQ

$XWHXUV��

9LQFHQW�/KXVVLH]������(OrRQRUH�/L]r������&KDUORWWH�0RQWLOORW������6WHSKDQ�&ROOLQV������%LQQD]�<DOFLQ������FKULVWHO�WKDXYLQ�URELQHW������ODXUHQFH�IDLYUH�����
5RPDLQ�'D�&RVWD������ODXUHQFH�GXSORPE����

���,16(50������*$'��'LMRQ��)UDQFH
���*$'�,16(50������&+8��8QLYHUVLWr�GH�%RXUJRJQH��GLMRQ��)UDQFH
���*$'�($������&+8�'LMRQ��GLMRQ��)UDQFH
���*$'�,16(50������&+8��8QLYHUVLWr�GH�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�&RKHQ��PRGqOH�PXULQ��SKrQRW\SH��PrWDEROLVPH��DWWHLQWHV�RSKWDOPLTXHV��LQIHUWLOLWr

5jVXPj��

/H�V\QGURPH�GH�&RKHQ��6&��HVW�XQH�PDODGLH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�UrFHVVLYH�GXH�m�GHV�PXWDWLRQV�GDQV�OH�JqQH�936��%��/HV�SDWLHQWV
SUrVHQWHQW �GH�QRPEUHXVHV�DWWHLQWHV �FOLQLTXHV�GRQW �OHV �SULQFLSDOHV �VRQW �XQH�G\VPRUSKLH �IDFLDOH �W\SLTXH� �XQH�PLFURFrSKDOLH �DVVRFLrH�m �XQH
Gr�FLHQFH �LQWHOOHFWXHOOH� �XQH �UrSDUWLWLRQ �DQRUPDOH �GHV �JUDLVVHV �DX �QLYHDX �GX �WURQF �DYHF �XQ �ULVTXH �GH �GLDEqWH �GH �W\SH �,, �HW �GH �PDODGLHV
FDUGLRYDVFXODLUHV��XQH�UrWLQRSDWKLH�SLJPHQWDLUH�HW�XQH�QHXWURSrQLH��1RXV�DYRQV�JrQrUr�XQ�PRGqOH�PXULQ�GX�6&�m�O�,QVWLWXW�&OLQLTXH�GH�OD�6RXULV�m
6WUDVERXUJ�SDU�OH�V\VWqPH�GH�UHFRPELQDLVRQ�&UH�/R[3��GrOrWLRQ�GH�O�H[RQ���GrFDODJH�GX�FDGUH�GH�OHFWXUH�FRGRQ�6723�SUrPDWXUr�GDQV�O�H[RQ����
3OXVLHXUV�rWXGHV�SKrQRW\SLTXHV�VRQW�UrDOLVrHV�DX�ODERUDWRLUH�D�Q�GH�SRXYRLU�YDOLGHU�OD�SHUWLQHQFH�GX�PRGqOH�PXULQ�SRXU�O�rWXGH�GX�6&��SHUPHWWUH
GH�PLHX[�FRPSUHQGUH�OD�SK\VLRSDWKRORJLH�GX�6&��G�DSSURIRQGLU�OHV�FRQQDLVVDQFHV�VXU�OHV�IRQFWLRQV�GH�936��%�HW�G�DPrOLRUHU�OD�SULVH�HQ�FKDUJH�GHV
SDWLHQWV��'qV�OHV�SUHPLqUHV�VHPDLQHV�GH�YLH��OHV�VRXULV�PXWDQWHV�9SV��Ef([��f([��VRQW�IDFLOHPHQW�LGHQWL�DEOHV�FDU�SOXV�SHWLWHV�HW�GH�SRLGV�QHWWHPHQW
LQIrULHXUV�TXH�OHV�VRXULV�VDXYDJHV�RX�KrWrUR]\JRWHV��/H�QRPEUH�GH�VRXULFHDX[�9SV��Ef([��f([��YLYDQWV�HVW�VLJQL�FDWLYHPHQW�LQIrULHXU�m�FHOXL�DWWHQGX�
SURYHQDQW�G�XQH�PRUW�HPEU\RQQDLUH�m�GL�rUHQWV�VWDGHV�GX�GrYHORSSHPHQW�HW�G�XQH�PRUW�SUrFRFH�m�OD�QDLVVDQFH��'L�rUHQWV�FURLVHPHQWV�RQW�SHUPLV
GH�PHWWUH�HQ�rYLGHQFH�XQH�LQIHUWLOLWr��ROLJR�DVWKHQR�WHUDWR]RRVSHUPLH��GHV�PnOHV�9SV��Ef([��f([���YRLU�'D�&RVWD�HW�DO����/D�FURLVVDQFH�GHV�VRXULV
9SV��Ef([��f([� �HVW �UHWDUGrH�PDLV �UHVWH�KRPRJqQH�DYHF�XQH�FRQVRPPDWLRQ�GH�QRXUULWXUH�QRUPDOH� �3RXU �O�rWXGH�GX�PrWDEROLVPH�OLSLGLTXH�HW
JOXFLGLTXH�GHV�SDWLHQWV��OHV�VRXULV�YLHQQHQW�G�sWUH�SODFrHV�VRXV�UrJLPH�+LJK�)DW��/D�SULVH�GH�SRLGV��PDVVH�JUDVVH�YV�PDVVH�PDLJUH�SDU�(FKR05,���OD
SULVH�K\GULTXH��OD�GrSHQVH�rQHUJrWLTXH��OH�5(5��UHVSLUDWRU\�H[KDQJH�UDWLR���FDJH�&/$06���O�DSSDULWLRQ�G�XQ�GLDEqWH�GH�W\SH�,,��LQWROrUDQFH�DX
JOXFRVH� �UrVLVWDQFH�m�O�LQVXOLQH� �HW �O�rYHQWXDOLWr�GX�GrYHORSSHPHQW�G�XQH�VWrDWRVH�KrSDWLTXH��H[LVWDQWH�FKH]�XQ�GH�QRV�SDWLHQWV� �YRQW�sWUH
PHVXUrHV��8Q�SURMHW�VXU�O�DWWHLQWH�RSKWDOPRORJLTXH�HVW�HQ�FRXUV�HW�GrPRQWUH�TXH�OHV�VRXULV�9SV��Ef([��f([��SHXYHQW�GrYHORSSHU�XQH�FDWDUDFWH
QDWXUHOOHPHQW�PDLV�rJDOHPHQW�GH�IDpRQ�H[DJrUrH�DSUqV�XQH�H[SRVLWLRQ�m�GHV�LQWHQVLWrV�OXPLQHXVHV�TXL�VH�UDSSURFKHQW�GHV�FRQGLWLRQV�GH�YLH�GHV
SDWLHQWV��(Q�Q�XQH�rWXGH�QHXUR�DQDWRPLTXH�HW�FRPSRUWHPHQWDOH�YLHQW�GH�GrEXWHU��/HV�UrVXOWDWV�SUrOLPLQDLUHV�PRQWUHQW��L��XQH�PLFURFrSKDOLH�HW�XQH
GLPLQXWLRQ�GH�����GH�O�DLUH�GX�J\UXV�GHQWr����VRXULV�rWXGLrHV���HW��LL��XQH�DQ[LrWr�GHV�VRXULV�9SV��Ef([��f([��SDU�UDSSRUW�DX[�VRXULV�VDXYDJHV��WHVW�GH
O�2SHQ�)LHOG���(Q�FRQFOXVLRQ��QRWUH�PRGqOH�PXULQ�9SV��Ef([��f([��UHSURGXLW�SOXVLHXUV�FDUDFWrULVWLTXHV�GX�SKrQRW\SH�KXPDLQ�HW�YD�QRXV�SHUPHWWUH�GH
PLHX[�FRPSUHQGUH�OD�SDWKRORJLH�GX�6&���3HUPLV�$3$),6���������������������������
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0DULH�$QJH�'HOUXH

&6�����4XDQG�UHFKHUFKHU�XQH�5$6RSDWKLH�HQ�DQWjQDWDO�"�3URSRVLWLRQ�DSUiV�jWXGH�V\VWjPDWLTXH�GH�����FDV�

$XWHXUV��

$OH[DQGUD�6FRWW���������0DULH�$QJH�'HOUXH���������$QQH�0DULH�/DEHUJH�������

���*rQrWLTXH�PrGLFDOH��&+8�6WH�-XVWLQH��0RQWUrDO��&DQDGD
�����8QLYHUVLWr�GH�0RQWUrDO��0RQWUrDO��&DQDGD

0RWV�FOHIV���3UrQDWDO��5$6RSDWKLH��1RRQDQ��rFKRJUDSKLH�IRHWDOH

5jVXPj��

/HV�5$6RSDWKLHV�FRQVWLWXHQW �XQ�JURXSH�GH�SDWKRORJLHV�IUrTXHQWHV�GLDJQRVWLTXrHV�HQ�SUr�RX�SRVW�QDWDO� �UHSUrVHQWDQW �HQYLURQ�������������
QDLVVDQFHV�YLYDQWHV��6XU�OHV�GHUQLqUHV�DQQrHV��GHV�rWXGHV�RQW�LGHQWL�r�FHUWDLQV�VLJQHV�rFKRJUDSKLTXHV�rYRFDWHXUV�GH�FHV�SDWKRORJLHV���G\VSODVLH
O\PSKDWLTXH��FODUWr�QXFDOH��&1��DXJPHQWrH��SOL�QXFDO��31��DXJPHQWr��K\JURPD�N\VWLTXH��+.���K\GURSV��rSDQFKHPHQWV����FDUGLRSDWKLH�FRQJrQLWDOH
�G\VSODVLH�YDOYXODLUH��FDUGLRP\RSDWKLH�K\SHUWURSKLTXH�SULQFLSDOHPHQW���K\GUDPQLRV��DQRPDOLHV�UrQDOHV��/�REMHFWLI�GH�FHWWH�rWXGH�HVW�GH�GrWHUPLQHU
TXHOV�VLJQHV�VRQW�OHV�SOXV�VXJJHVWLIV�D�Q�GH�FODUL�HU�OHV�LQGLFDWLRQV�m�UHFKHUFKHU�XQH�5$6RSDWKLH�HQ�DQWrQDWDO�

�

1RXV�DYRQV�UrDOLVr�XQH�rWXGH�UrWURVSHFWLYH�GH������������1RV�FULWqUHV�G�LQFOXVLRQ�rWDLHQW�������FDV�D\DQW�XQH�SUrVHQWDWLRQ�SUrQDWDOH�DYHF�VLJQHV
rYRFDWHXUV�GH�5$6RSDWKLHV��Q �����RX��XQH�SUrVHQWDWLRQ�SrGLDWULTXH�DYHF�VXVSLFLRQ�GH�5$6RSDWKLH�SRXU�OHVTXHOV�OHV�GRQQrHV�DQWrQDWDOHV�rWDLHQW
GLVSRQLEOHV��Q ��������&*+�DUUD\�QRUPDOH�����DQDO\VH�PROrFXODLUH�GH�JqQHV�LPSOLTXrV�GDQV�OHV�5$6RSDWKLHV�UrDOLVrH��&HOD�WRWDOLVH�GRQF�����FDV��/D
SOXSDUW�GHV�SDWLHQWV�RQW�rWr�WHVWrV�SRXU����JqQHV�GH�5$6RSDWKLHV���%5$)��+5$6��.5$6��0$3�.���0$3�.���3731����5$)���6+2&���626���5,7���15$6�
/HV�GRQQrHV�SUrQDWDOHV�GHV�FDV�SRVLWLIV�HW�QrJDWLIV�RQW�rWr�FRPSDUrHV��8QH�DQDO\VH�VWUDWL�rH�GH�FHUWDLQV�VLJQHV�rFKRJUDSKLTXHV�D�rJDOHPHQW�rWr
UrDOLVrH�

�

8Q�YDULDQW�SDWKRJqQH�RX�SUREDEOHPHQW�SDWKRJqQH�D�rWr�LGHQWL�r�FKH]��������������GHV�SDWLHQWV� �GRQW��������������GHV�IRHWXV�DYHF�+.�HW �&1
DXJPHQWrH��/H�WDX[�GH�GrWHFWLRQ�GH�YDULDQW�SDWKRJqQH�rWDLW�GH�����SRXU�OHV�rSDQFKHPHQWV�SOHXUDX[������SRXU�OHV�K\GURSV������SRXU�OHV
FDUGLRSDWKLHV��HW�����SRXU�OHV�&1�DXJPHQWrHV��&HV�WDX[�GH�GrWHFWLRQ�rWDLHQW�VLJQL�FDWLYHPHQW�DXJPHQWrV�GDQV�OHV�FDV�G�+.�SHUVLVWDQW��������GH
&1!��PP��������HW�GH�YDOYXORSDWKLH�DVVRFLrH�m�XQH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH���������,O�rWDLW�rJDOHPHQW�REVHUYr�XQ�PHLOOHXU�WDX[�GH
GrWHFWLRQ�TXDQG�O�DQRPDOLH�rFKRJUDSKLTXH�rWDLW�DVVRFLrH�m�XQ�K\GUDPQLRV��������XQH�DQRPDOLH�UrQDOH�������RX�XQH�PDFURVRPLH��������������
GHV�FDV�DYHF���VLJQHV�rFKRJUDSKLTXHV�RX�SOXV�������DYDLHQW�XQ�GLDJQRVWLF�GH�5$6RSDWKLH�YV����ORUV�GH�OD�SUrVHQFH�G�XQ�VHXO�VLJQH�rFKRJUDSKLTXH�

�

&RQFOXVLRQ�� �DSUqV�XQH�&*+�DUUD\�QRUPDOH� �OD �UHFKHUFKH�GH�5$6RSDWKLH�GHYUDLW �sWUH�FRQVLGrUrH�HQ�DQWrQDWDO �ORUVTX�XQ�VLJQH�GH�G\VSODVLH
O\PSKDWLTXH �RX �XQH �FDUGLRSDWKLH �FRQJrQLWDOH �VXJJHVWLYH �HVW �UHWURXYrH� �VHXOH �28�DVVRFLrH� �8Q �SRO\K\GUDPQLRV� �GHV �DQRPDOLHV �UrQDOHV� �OD
PDFURVRPLH��VRQW�IUrTXHQWV��VLJQL�FDWLYHPHQW�DVVRFLrV�m�GHV�VLJQHV�rYRFDWHXUV�GH�5$6RSDWKLH��6HXOV�GHV�DQRPDOLHV�rFKRJUDSKLTXHV�VrYqUHV�VRQW
DVVRFLrHV�m�XQ�GHYHQLU�SRVW�QDWDO�GrIDYRUDEOH�GH�5$6RSDWKLH�
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-HDQ�0XOOHU

&6�����3UjVHQWDWLRQ�DQWjQDWDOH�GX�V\QGURPH�GH�%DUGHW�%LHGO��f�SURSRV�GH����IoWXV

$XWHXUV��

/DXUD�0DU\������.LUVOH\�&KHQQHQ������&RULQQH�6WRHW]HO������0DQXHOD�$QWLQ������$QQH�6RSKLH�/HXYUH\������(OVD�1RXULVVRQ������(OLVDEHWK�$ODQLR�'HWWRQ
�����0DULD�&ULVWLQD�$QWDO������7DQLD�$WWLr�%LWDFK������3DWULFH�%RXYDJQHW������5D\PRQGH�%RXYLHU������$QQLH�%XHQHUG������$OL[�&OrPHQVRQ�������/RXLVH
'HYLVPH�������%HUQDUG�*DVVHU�������%ULJLWWH�*LOEHUW�'XVVDUGLHU�������)DELHQ�*XLPLRW�������3KLOLSSH�.KDX�9DQ�.LHQ�������%ULJLWWH�/HUR\�������3KLOLSSH
/RJHW�������-HOHQD�0DUWLQRYLF�������)DQQ\�3HOOXDUG�������0DULH�-RVrH�3HUH]�������)ORUHQFH�3HWLW�������/XFLOOH�3LQVRQ�������&DUROLQH�5RRU\FN�WKDPER������
2OLYLHU�3RFK������+rOqQH�'ROOIXV������(OLVH�6FKDHIHU������-HDQ�0XOOHU����

���+86��&+8�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
�����L&8EH��6WUDVERXUJ��)UDQFH
�������675$6%285*��)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�JrQrWLTXH�GH�6WUDVERXUJ��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���*\QrFRORJLH�REVWrWULTXH��FHQWUH�GH�GrSLVWDJH�DQWrQDWDO��KzSLWDO�0DLVRQ�%ODQFKH��&+8�GH�5HLPV��5HLPV��)UDQFH
���6HUYLFH�GH�3DWKRORJLH��8)�����)�WRSDWKRORJLH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,16(50�8������,QVWLWXW�,0$*,1(��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�&DUGLRJrQrWLTXH��0DOIRUPDWLRQV�FDUGLDTXHV�FRQJrQLWDOHV��+zSLWDX[�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�SDWKRORJLH��FHQWUH�KRVSLWDOLHU�(VW��+zSLWDX[�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����HUYLFH�G�$QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����,QVWLWXW�G�$QDWRPR�3DWKRORJLH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�/LOOH��/LOOH��)UDQFH
����/DERUDWRLUH�GH�3DWKRORJLH��*+5�0XOKRXVH�6XG�$OVDFH��0XOKRXVH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����6HUYLFH�GH�%LRORJLH�GX�'rYHORSSHPHQW��+zSLWDO�5REHUW�'HEUr��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��6WUDVERXUJ��)UDQFH
����8QLWr�GH�*rQrWLTXH�0rGLFDOH�HW�&\WRJrQrWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�1vPHV��1LPHV��)UDQFH
����6HUYLFH�G�$QDWRPLH�3DWKRORJLTXH��&+,�3RLVV\�6DLQW�*HUPDLQ�HQ�/D\H��6DLQW�*HUPDLQ�HQ�/D\H��)UDQFH
����6HUYLFH�G
$QDWRPLH�3DWKRORJLTXH��+zSLWDO�3RQWFKDLOORX��8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
����8QLWr�GH�)�WRSDWKRORJLH��+zSLWDO�$QWRLQH�%rFOqUH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��3DULV��)UDQFH
����6HUYLFH�G
$QDWRPLH�&\WRORJLH�3DWKRORJLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����8QLWr�GH�I�WRSDWKRORJLH��6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&HQWUH�+RVSLWDOLHU�5rJLRQDO�8QLYHUVLWDLUH�GH�/LOOH��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&HQWUH�+RVSLWDOLHU�5rJLRQDO�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����/DERUDWRLUH�0DODGLHV�UDUHV��JrQrWLTXH�HW�PrWDEROLVPH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�%DUGHW�%LHGO��FLOLRSDWKLH��GLDJQRVWLF�PROrFXODLUH��FRKRUWH�I�WDOH

5jVXPj��

,QWURGXFWLRQ

%DUGHW�%LHGO�V\QGURPH��%%6��0,0����������LV�DQ�HPEOHPDWLF�FLOLRSDWK\�DVVRFLDWLQJ�UHWLQDO�G\VWURSK\��REHVLW\��SRVWD[LDO�SRO\GDFW\O\��OHDUQLQJ
GLVDELOLWLHV�DQG�UHQDO�G\VIXQFWLRQ��%HIRUH�ELUWK��HQODUJHG�F\VWLF�NLGQH\V�DV�ZHOO�DV�SRO\GDFW\O\�UHYHDOHG�E\�XOWUDVRXQG��86��DUH�WKH�XVXDO�KLQWV�WR
FRQVLGHU�WKLV�GLDJQRVLV�LQ�DEVHQFH�RI�IDPLOLDO�KLVWRU\��+RZHYHU��WKHVH�V\PSWRPV�DUH�QRW�VSHFL�F�RI�%%6��UDLVLQJ�WKH�SUREOHP�RI�GL�HUHQWLDO�GLDJQRVHV
DQG�SURJQRVLV��0ROHFXODU�GLDJQRVLV�GXULQJ�SUHJQDQFLHV�UHPDLQV�D�WLPHO\�FKDOOHQJH�IRU�WKLV�KHWHURJHQHRXV�GLVHDVH�����NQRZQ�%%6�JHQHV���:H�UHSRUW
KHUH �D �ODUJH �FRKRUW �RI �%%6 �IHWXVHV �WR �EHWWHU �FKDUDFWHUL]H �DQWHQDWDO �SKHQRW\SH�JHQRW\SH �FRUUHODWLRQV �DQG �WR �UH�QH �LI �QHFHVVDU\ �WKH �PROHFXODU
GLDJQRVWLF�VWUDWHJ\�

0DWHULDOV�DQG�0HWKRGV

3UHQDWDO�86�DQG�RU�DXWRSVLF�GDWD�IURP����LQWHUUXSWHG�IHWXVHV�ZLWK�SXWDWLYH�%%6�GLDJQRVLV�ZHUH�FROOHFWHG�DQG�DQDO\]HG�

5HVXOWV

8VLQJ�WDUJHWHG�1H[W�*HQHUDWLRQ�6HTXHQFLQJ��ZH�HVWDEOLVKHG�D�PROHFXODU�GLDJQRVWLF�LQ����FDVHV�PDLQO\�LQ�%%6�JHQHV�����FDVHV��IROORZLQJ�WKH
FODVVLFDO�JHQH�GLVWULEXWLRQ��EXW�DOVR�LQ�RWKHU�FLOLRSDWK\�JHQHV����FDVHV���3RO\GDFW\O\�������RI�SRVWD[LDO�ORFDOL]DWLRQ�RQO\��DQG�UHQDO�F\VWV�������ZHUH
WKH�PRVW�SUHYDOHQW�V\PSWRPV�LQ�%%6�PXWDWHG�IHWXVHV��+RZHYHU��DXWRSV\�UHYHDOHG�SRO\GDFW\O\�PLVVHG�E\�86�LQ�����RI�FDVHV��+\GURPHWURFROSRV�
HYRFDWLYH�RI�%%6��ZDV�IRXQG�LQ���FDVHV��'XFWDO�SODWH�DQRPDOLHV��KHSDWLF�SRUWDO��EURVLV��FDUGLRYDVFXODU�RU�FHQWUDO�QHUYRXV�V\VWHP�DQRPDOLHV�ZHUH
UDUH�������DQG���FDVHV�UHVSHFWLYHO\��

&RQFOXVLRQ

3RO\GDFW\O\ �DQG �UHQDO �DQRPDOLHV �DUH �FRQ�UPHG �DV �PDMRU �SUHQDWDO �PDQLIHVWDWLRQV �IRU �%%6� �3RO\GDFW\O\ �PXVW �EH �FDUHIXOO\ �FRQWUROOHG �LQ �FDVH �RI
DSSDUHQW�LVRODWHG�UHQDO�DQRPDOLHV��7KH�XVH�RI�SUHQDWDO��IDVW�WUDFN��1*6�LQ�FDVH�RI�HQODUJHG�F\VWLF�NLGQH\V�DQG�RU�SRO\GDFW\O\�KDV�D�KLJK�XWLOLW\�IRU
GLDJQRVLV�DQG�SURJQRVLV�IRU�LPSURYHG�SDUHQWDO�LQIRUPDWLRQ�

3LiFH�MRLQWH���%%6)RHWXVB$EVWUDFWB$VVLVHVB)LQDO�GRF[
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)/25(1&(�3(7,7

&6�����/HV�YDULDQWV�IDX[�VHQV�ORFDOLVjV�GDQV�OHV�GRPDLQHV�GH�OLDLVRQ�f�OqDFWLQH�GH�OD�3ODVWLQH���VRQW�UHVSRQVDEOHV�GH�KHUQLH
GLDSKUDJPDWLTXH�FRQJjQLWDOH�OLjH�f�Oq;

$XWHXUV��

)ORUHQFH�3(7,7���������%DUEDUD�32%(5������5RELQ�&/$5.������3KLOLS�*,$03,(752������+DQV�+LOJHU�523(56������+DR�+8������3RRMD�%+$<$1,������0DWWKHZ
'<6$57������0DULD�/26&(57$/(6������$QQH�6RSKLH�-285'$,1������)UrGrULF�)5(12,6������0DULH�$QJH�'(/58(�������%ULJLWWH�*,/%(57�'866$5',(5�����
�����/RXLVH�'(9,60(����������%RULV�.(5(1�������6\OYLH�0$12895,(5�+$18���������3DWULFLD�'21$+2(������0DXUR�/21*21,����

���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&/$'�1RUG�2XHVW��(51�,7+$&$��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULFV��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��+DUYDUG�0HGLFDO�6FKRRO��%RVWRQ��(WDWV�8QLV
�����/RPD�/LQGD�6FKRRO�RI�0HGLFLQH��/RPD�/LQGD��(WDWV�8QLV
���'UH[HO�8QLYHUVLW\�&ROOHJH�RI�0HGLFLQH��'UH[HO�8QLYHUVLW\�&ROOHJH�RI�0HGLFLQH��3KLODGHSKLD��(WDWV�8QLV
�����0D[�3ODQFN�,QVWLWXWH�IRU�0ROHFXODU�*HQHWLFV��%HUOLQ��$OOHPDJQH
���3HGLDWULF�6XUJLFDO�5HVHDUFK�/DERUDWRULHV��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��%RVWRQ��(WDWV�8QLV
���'HSDUWPHQW�RI�3HGLDWULFV��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��0DVVDFKXVHWWV�*HQHUDO�+RVSLWDO��%RVWRQ��(WDWV�8QLV
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�3RLWLHUV��3RLWLHUV��)UDQFH
����($������8QLYHUVLWr�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����,QVWLWXW�GH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH

0RWV�FOHIV���3/6���SODVWLQH��KHUQLH�GLDSKUDJPDWLTXH�FRQJrQLWDOH��OLr�m�O�;

5jVXPj��

/D�KHUQLH�GLDSKUDJPDWLTXH�FRQJrQLWDOH��&'+��D�XQH�LQFLGHQFH�G�HQYLURQ���QDLVVDQFH�VXU�������&�HVW�XQH
DQRPDOLH �GrYHORSSHPHQWDOH �UHVSRQVDEOH �G�XQH �PRUEL�PRUWDOLWr �rOHYr �HW �DVVRFLrH �m �XQH �JUDQGH
KrWrURJrQrLWr�JrQrWLTXH��/HV�IRUPHV�IDPLOLDOHV�VRQW�UDUHV�HW�VHXOH�XQH�IUDFWLRQ�GHV�FDV�VSRUDGLTXHV�HVW
H[SOLTXrH�SDU�GHV�DQRPDOLHV�FKURPRVRPLTXHV�UrFXUUHQWHV�RX�GHV�YDULDQWV�GH�QRYR��1RXV�UDSSRUWRQV��
IDPLOOHV�R|�VrJUrJH�XQH�&'+�OLrH�m�O�;�VXU�GH�PXOWLSOHV�JrQrUDWLRQV��'DQV�FHV�IDPLOOHV��OD�&'+�HVW�DVVRFLrH
GH�IDpRQ�YDULDEOH�m�GHV�DQRPDOLHV�GH�OD�SDURL�DEGRPLQDOH�DQWrULHXUH�HW�m�XQ�K\SHUWrORULVPH��UrDOLVDQW�XQH
IRUPH�V\QGURPLTXH� �(Q�FRPELQDQW�DQDO\VH�GH�OLDLVRQ�HW �VrTXHQpDJH�GH�O�H[RPH��QRXV�DYRQV�PLV�HQ
rYLGHQFH���YDULDQWV�IDX[�VHQV�GX�JqQH�3/6���&H�JqQH�FRGH�OD�3ODVWLQH����XQH�SURWrLQH�GX�F\WRVTXHOHWWH
LPSOLTXrH �GDQV �O�RUJDQLVDWLRQ �GHV �PLFUR�ODPHQWV �G�DFWLQH� �,O �HVW �H[SULPr �DX �FRXUV �GX �GrYHORSSHPHQW
SXOPRQDLUH �HW �GX �GLDSKUDJPH�

/�KDSORLQVX�VDQFH �GH �3/6� �HVW �UHVSRQVDEOH �G�XQH �IRUPH �OLrH �m �O�; �G�RVWrRSRURVH �DYHF �IUDFWXUHV
�0,0��������� �1RXV �rPHWWRQV �O�K\SRWKqVH �TXH �OH �PrFDQLVPH �PROrFXODLUH �LPSOLTXr �GDQV �OD
SK\VLRSDWKRORJLH �GH �OD �&'+ �HVW �GL�rUHQW� �(Q �H�HW� �OHV �YDULDQWV �IDX[�VHQV �LGHQWL�rV �WRXFKHQW �GHV �UrVLGXV
FRQVHUYrV �DX�VHLQ �GHV �GRPDLQHV �GH�OLDLVRQ�m �O�DFWLQH �GH�3/6�� �/HV �SUrGLFWLRQV �LQ �VLOLFR �HW �OHV �WHVWV
IRQFWLRQQHOV �VXJJqUHQW �XQH �PRGL�FDWLRQ �GH �OD �OLDLVRQ �m �O�DFWLQH� �UHVSRQVDEOH �G�XQH �GrVRUJDQLVDWLRQ �GX
F\WRVTXHOHWWH� �(Q �FRQFOXVLRQ� �QRXV �GrFULYRQV �XQH �IRUPH �V\QGURPLTXH �GH �KHUQLH �GLDSKUDJPDWLTXH�
FRQVWLWXDQW�XQH�QRXYHOOH�HQWLWr�PHQGrOLHQQH�OLrH�DX�JqQH�3/6��
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FODULVVH�ELOORQ

&6�����,GHQWLuFDWLRQ�G
XQ�QRXYHDX�JiQH��3'&/���HW�VSHFWUH�PXWDWLRQQHO�GX�V\QGURPH�PjJDYHVVLH�PLFURFnORQ�VXU�XQH�VjULH
IoWDOH

$XWHXUV��

&ODULVVH�%LOORQ���������$UQDXG�0ROLQ������&rOLQH�3RLUVLHU������$OL[�&OrPHQVRQ������&RUDOLH�'DXJH������0DXGH�*UHOHW������-XOLD�7RUUHQWV������6DELQH�6LJDXG\
�����6RSKLH�3DWULHU������$OLFH�*ROGHQEHUJ�������9DOrULH�/D\HW�������-XOLD�7DQWDX������/XFLOH�%RXWDXG����������$XGH�7HVVLHU������-RKQ�5HQGX����������
&OrPHQFH�)OHXU\�������&rFLOH�0DVVRQ�������&KULVWLQH�%zOH�)H\VRW�������$PDOH�$FKDLDD������/HLOD�+DNNDNLDQ������(JODQWLQH�0DJQLQ������)HUHFKWr�5D]DYL
�����6RSKLH�7KRPDV�������<YHV�9LOOH�������3KLOLSSH�5RWK�������%HWWLQD�%HVVLHUHV������)DELHQQH�3ULHXU�������0DU\VH�%RQQLqUH������7DQLD�$WWLH�%LWDFK����
���

���6HUYLFH�G
+LVWRORJLH�(PEU\RORJLH�&\WRJrQrWLTXH��8QLWr�G�(PEU\RIRHWRSDWKRORJLH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��+zSLWDO�1HFNHU�(QIDQWV
0DODGHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV���+zSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH��8QLYHUVLWr�GH�1RUPDQGLH��&+8�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�&\WRORJLH�3DWKRORJLTXH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
���'rSDUWHPHQW�GH�3DWKRORJLH��8QLYHUVLWr�GH�1RUPDQGLH��&+8�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��$3+0��+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�&\WRORJLH�3DWKRORJLTXH��$3+0��+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���6HUYLFH�G
DQDWRPRSDWKRORJLH��&+8�&KDUOHV�1LFROOH���5RXHQ��5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH��FHQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH
*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH���5RXHQ��)UDQFH
����FRQVXOWDWLRQV�GH�JrQrWLTXH��*URXSH�KRVSLWDOLHU�GX�+DYUH��/H�+DYUH��)UDQFH
����,16(50�8������,QVWLWXW�,PDJLQH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����8QLWr�0rGLFDOH�GH�*rQrWLTXH�0ROrFXODLUH��,QVWLWXW�GH�%LRORJLH�HW�3DWKRORJLH��&+8�*UHQREOH�$OSHV��8QLYHUVLWr�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����,QVHUP��8������&+8�*UHQREOH�$OSHV��8QLYHUVLWr�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����'rSDUWHPHQW�GH�3DWKRORJLH��&+8�5REHUW�'HEUr��5HLPV��)UDQFH
����3ODWHIRUPH�%LRLQIRUPDWLTXH���,16(50�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����3ODWHUIRUPH�GH�JrQRPLTXH��,QVHUP�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����,16(50�8������+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��$VVLVWDQFH�3XEOLTXH�+zSLWDX[�GH�3DULV��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��+zSLWDO�1RUG�&+8�6W�(WLHQQH��6DLQW�(WLHQQH��)UDQFH

0RWV�FOHIV���0rJDYHVVLH�I�WDOH��00,+6

5jVXPj��

/H�V\QGURPH�GH�PrJDYHVVLH�PLFURFzORQ�K\SRSrULVWDOWLVPH�LQWHVWLQDO��00,+6��HVW�OD�FDXVH�OD�SOXV�VrYqUH�GH�PrJDYHVVLH�SDU�P\RSDWKLH�YLVFrUDOH��&H
V\QGURPH�HVW�FDUDFWrULVr�SDU�XQH�GLVWHQVLRQ�DEGRPLQDOH�VHFRQGDLUH�m�OD�SUrVHQFH�G
XQH�YHVVLH�JrDQWH�QRQ�REVWUXrH��XQ�PLFURFzORQ��HW�XQH
GLPLQXWLRQ�RX�DEVHQFH�GX�SrULVWDOWLVPH�LQWHVWLQDO� �/H�SULQFLSDO �JqQH�HQ�FDXVH�LGHQWL�r�m�FH�MRXU�HVW �OH �JqQH�$&7*�� �m �WUDQVPLVVLRQ�DXWRVRPLTXH
GRPLQDQWH��3OXV�UrFHPPHQW��GHV�IRUPHV�UrFHVVLYHV�GH�00,+6�LPSOLTXDQW�OHV�JqQHV�0<+����/02'���0</.�HW�0</��RQW�rWr�GrFULWHV��/
LGHQWL�FDWLRQ
GH �YDULDWLRQV �SDWKRJqQHV �GDQV �FHV �JqQHV �H[SOLTXH �HQYLURQ ���� �GHV �FDV �GH �00,+6� �HW �D �SHUPLV �G
LGHQWL�HU �XQ �PrFDQLVPH �SK\VLRSDWKRORJLTXH
FRPPXQ�SDU �GrIDXW �GH �OD �FRQWUDFWLRQ �GHV �FHOOXOHV �PXVFXODLUHV �OLVVHV� �$�Q�GH�Gr�QLU �OH �VSHFWUH �PXWDWLRQQHO �HQ �SUrQDWDO� �QRXV �DYRQV �rWXGLr �QHXI
IDPLOOHV�LQGrSHQGDQWHV��DYHF����LQGLYLGXV�����I�WXV�HW���QRXYHDX�QrV��DWWHLQWV�GH�PrJDYHVVLH�HW�IRUWHPHQW�VXVSHFWV�GH�00,+6�

/H�VrTXHQpDJH�VDQJHU�GX�JqQH�$&7*��D�SHUPLV�G
LGHQWL�HU�OD�YDULDWLRQ�SDWKRJqQH�HQ�FDXVH�GDQV�FLQT�GH�FHV�IDPLOOHV��/
DQDO\VH�GHV�GRQQrHV�GH
VrTXHQpDJH�KDXW�GrELW�SDU�H[RPH�FKH]�OHV�TXDWUH�IDPLOOHV�UHVWDQWHV�QRXV�D�SHUPLV�GH�UHWURXYHU�XQH�FDXVH�PROrFXODLUH�SRXU�WURLV�G
HQWUH�HOOH��GDQV
��JqQHV��'DQV�XQH�IDPLOOH��QRXV�DYRQV�PLV�HQ�rYLGHQFH�XQH�QRXYHOOH�YDULDWLRQ�QRQ�VHQV�KRPR]\JRWH�FKH]���I�WXV�DWWHLQWV�LVVXV�G
XQ�FRXSOH
DSSDUHQWr�GDQV�OH�JqQH�0<+����'DQV�XQH�GHX[LqPH�IDPLOOH��OHV�GHX[�I�WXV�DWWHLQWV�LVVXV�GH�SDUHQWV�QRQ�DSSDUHQWrV�SUrVHQWHQW�OD�PsPH�GrOrWLRQ
KRPR]\JRWH�GH�O
H[RQ���GX�JqQH�0</��TXH�OD�VHXOH�REVHUYDWLRQ�SUrFrGHPPHQW�SXEOLrH��8Q�H�HW�IRQGDWHXU�HVW�SRVVLEOH��'DQV�OD�WURLVLqPH�IDPLOOH�
QRXV�Q�DYRQV�SDV�LGHQWL�r�GH�YDULDWLRQV�SDWKRJqQHV�GDQV�OHV�JqQHV�FRQQXV�GX�00,+6��PDLV�GHX[�YDULDWLRQV�KrWrUR]\JRWHV�FRPSRVLWHV�GDQV�OH�JqQH
3'&/���SUrVHQWHV�FKH]�GHX[�I�WXV�DWWHLQWV�F�>���B���GHO@�>���*�!�$@��S�>�7\U��7HU�@��>&\V���7\U�@��/
DQDO\VH�GX�WUDQVFULW�UrDOLVrH�SDU�57�3&5�QRXV
D�SHUPLV�GH�GrPRQWUHU�O�DEVHQFH�GHV�GHX[�WUDQVFULWV�PXWDQWV��HQWUDLQDQW�OD�SHUWH�GH�IRQFWLRQ�WRWDOH�GH�OD�SKRVGXFLQ�OLNH����SURWrLQH�VH�OLDQW�DX
FRPSOH[H�&&7��&H�FRPSOH[H�HVW�QRWDPPHQW�FRQQX�SRXU�VRQ�UzOH�GDQV�OH�UHSOLHPHQW�GH�O
DFWLQH��rWDSH�HVVHQWLHOOH�SRXU�OD�FRQIRUPDWLRQ�GH�O
DFWLQH
JOREXODLUH�SUrFrGDQW�O
rWDSH�GH�IRUPDWLRQ�GHV��ODPHQWV��QV�G
DFWLQH�FRPSRVDQW�OH�PXVFOH�OLVVH��'DQV�XQH�IDPLOOH��OD�FDXVH�PROrFXODLUH�Q�D�SX�sWUH
LGHQWL�rH�SDU�VrTXHQpDJH�G�H[RPH�

$X�WRWDO��QRXV�DYRQV�LGHQWL�r�OD�FDXVH�PROrFXODLUH�GDQV�KXLW�IDPLOOHV�VXU�QHXI��FLQT�IRLV�GDQV�$&7*��G�KrUrGLWr�GRPLQDQWH��HW�WURLV�IRLV�GDQV�XQ�JqQH
UrFHVVLI �SHUPHWWDQW �G�D�QHU �OH �FRQVHLO �JrQrWLTXH �DX[ �FRXSOHV� � �1RXV �DYRQV �LGHQWL�r �XQ �JqQH �IRUWHPHQW �FDQGLGDW �SDU �VD �IRQFWLRQ �FRQIRUPH �DX
PrFDQLVPH�P\RJrQLTXH�PLV�HQ�rYLGHQFH�MXVTX
m�FH�MRXU�SRXU�OHV�JqQHV�UHVSRQVDEOHV�GH�00,+6�
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/XFLOH�%RXWDXG

&6�����$QRPDOLHV�GX�FRUSV�FDOOHX[�DQWjQDWDOHV�DVVRFLjHV�f�XQ�GjuFLW�GH�OD�FKDlQH�UHVSLUDWRLUH�PLWRFKRQGULDOH���GHVFULSWLRQ
QHXURSDWKRORJLTXH�HW�LPSOLFDWLRQ�GqXQ�QRXYHDX�JiQH

$XWHXUV��

/XFLOH�%RXWDXG���������%HQHGHWWD�5X]]HQHQWH������$XGH�7HVVLHU������6DUDK�*URWWR������1DwPD�7DOKL������'DQLHO�$PUDP������0DUMRODLQH�:LOOHPV�����
3DWULFLD�%ODQFKHW������<XUL�0XVL]]DQR�������2OLYLD�$QVHOHP������&OrPHQFH�-DXQ\�������%HWWLQD�%HVVLqUHV������+RXULD�6DOKL�������$PDOH�$FKDLDD�����
)rUHFKWr�5D]DYL������$JQqV�5{WLJ������/DXUHQFH�/RHXLOOOHW������7DQLD�$WWLr�%LWDFK��������

���*rQrWLTXH�HW�GrYHORSSHPHQW�GX�FRUWH[�FrUrEUDO��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���(PE\RORJLH�HW�JrQrWLTXH�GHV�PDOIRUPDWLRQV�KXPDLQHV��,QVWLWXW�,PDJLQH��SDULV��)UDQFH
���*rQrWLTXH�GHV�PDODGLHV�PLWRFKRQGULDOHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���8QLWr�)RQFWLRQQHOOH�G
HPEU\R�IRHWRSDWKRORJLH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���0DWHUQLWr�3RUW�5R\DO��+zSLWDO�&RFKLQ��SDULV��)UDQFH
���$QDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��&UHWHLO��)UDQFH
���8QLWr�GH�JrQrWLTXH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&UrWHLO��&UHWHLO��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWr�GH�JrQrWLTXH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����$QDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����0DWHUQLWr�3RUW�5R\DO��+zSLWDO�&RFKLQ��3DULV��)UDQFH
����8QLWr�)RQFWLRQQHOOH�G
HPEU\R�IRHWRSDWKRORJLH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
����*rQrWLTXH�HW�GrYHORSSHPHQW�GX�FRUWH[�FrUrEUDO��,QVWLWXW�,PDJLQH��SDULV��)UDQFH

0RWV�FOHIV���&RUSV�FDOOHX[��F\WRSDWKLH�PLWRFKRQGULDOH��SKHQRW\SH�DQWrQDWDO��QHXURSDWKRORJLH

5jVXPj��

8Q�Gr�FLW�SULPDLUH�GH�OD�FKDvQH�UHVSLUDWRLUH�PLWRFKRQGULDOH�HVW�GL�FLOH�m�GLDJQRVWLTXHU�FKH]�OH�I�WXV��&HUWDLQV�VLJQHV�QRQ�VSrFL�TXHV�VRQW�UDSSRUWrV
HQ�SUrQDWDO�FRPPH�OH�UHWDUG�GH�FURLVVDQFH�LQWUD�XWrULQ��������9RQ�.OHLVW�5HW]RZ�HW�DO��������RX�XQH�FDUGLRP\RSDWKLH��9RQ�.OHLVW�5HW]RZ�HW�DO�
������6FKL��HW�DO��������PDLV�OHV�DQRPDOLHV�FrUrEUDOHV�HW�SDUWLFXOLqUHPHQW�OHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�VRQW�SOXV�UDUHPHQW�GrFULWHV��

1RXV�UDSSRUWRQV�LFL���IDPLOOHV�D\DQW�VXEL�XQH�RX�SOXVLHXUV�LQWHUUXSWLRQV�PrGLFDOHV�GH�JURVVHVVH�GHYDQW�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[�DVVRFLrH�RX
SDV�m�G�DXWUHV�DQRPDOLHV�FrUrEUDOHV�RX�H[WUD��FrUrEUDOHV���'DQV���IDPLOOHV��O�DQDO\VH�SDU�VrTXHQpDJH�KDXW�GrELW�G�XQ�SDQHO�GH�JqQHV�LPSOLTXrV�GDQV
OHV �DQRPDOLHV �GX �FRUSV �FDOOHX[ ��&DOORVRPH� �D �SHUPLV �O�LGHQWL�FDWLRQ �GH �QRXYHOOHV �PXWDWLRQV �GDQV �� �JqQHV �UrFHVVLIV �GH �PDODGLHV �PLWRFKRQGULDOHV
SUrFrGHPPHQW�DVVRFLrHV�m�GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[��0536���HW�($56����0536��FRGH�XQH�SHWLWH�VRXV�XQLWr�GX�ULERVRPH�PLWRFKRQGULDO�HW
VHV�PXWDWLRQV�VRQW�UHVSRQVDEOHV�G�XQ�Gr�FLW�PXOWLSOH�GH�OD�FKDvQH�UHVSLUDWRLUH��&2;3'�����($56��FRGH�O�$51W�JOXWDP\O�V\QWKrWDVH�PLWRFKRQGULDOH
�PW*OX5�� �HW �VHV �PXWDWLRQV �VRQW �DVVRFLrHV �m �XQH �OHXFRHQFrSKDORSDWKLH �HW �XQ �Gr�FLW �FRPELQr �GH �SKRVSKRU\ODWLRQ �R[\GDWLYH ��&2;3'���� �&HV �FDV
SHUPHWWHQW�GH�GrFULUH�SRXU�OD�SUHPLqUH�IRLV�OH�SKrQRW\SH�SUrQDWDO�DVVRFLr�DX[�PXWDWLRQV�GH�FHV�JqQHV��/�DQDO\VH�SDU�H[RPH�GH���DXWUHV�IDPLOOHV
DYHF�UrFLGLYH�G�DJrQrVLH�GX�FRUSV�FDOOHX[�D�SHUPLV�O�LGHQWL�FDWLRQ�GH�OD�PsPH�PXWDWLRQ�m�O�rWDW�KRPR]\JRWH�GX�JqQH�7,00'&���&HV���IDPLOOHV�rWDQW
G�RULJLQH�SRUWXJDLVH�FHFL�rYRTXH�XQ�H�HW�IRQGDWHXU��/H�JqQH�7,00'&��FRGH�XQH�SURWrLQH�LPSOLTXrH�GDQV�O�DVVHPEODJH�GX�FRPSOH[H�,�GH�OD�FKDvQH
UHVSLUDWRLUH��8QH�VHXOH�PXWDWLRQ�LQWURQLTXH�SURIRQGH�GH�FH�JqQH�D�rWr�UDSSRUWrH�FKH]�SOXVLHXUV�SDWLHQWV�DWWHLQWV�GH�V\QGURPH�GH�/HLJK��.UHPHU�HW
DO�� ������ �PDLV �MDPDLV �DVVRFLr �m �GHV �DQRPDOLHV �FDOOHXVHV� �/HV �DQDO\VHV �IRQFWLRQQHOOHV �RQW �PRQWUr �XQ �Gr�FLW �LVROr �GX �FRPSOH[H �, �GH �OD �FKDLQH
UHVSLUDWRLUH�VXU�WLVVX�PXVFXODLUH�FRPSDUr�DX[�FRQWUzOHV�G�nJH�DSSDULr�

$X�WRWDO��QRXV�UDSSRUWRQV���FDV�I�WDX[�GH�PXWDWLRQV�GHV�JqQHV�05366����($56��RX�7,00'&��SHUPHWWDQW�GH�GrFULUH�OH�SKrQRW\SH�DQWrQDWDO�GHV
F\WRSDWKLHV�PLWRFKRQGULDOHV��HW�G�DPrOLRUHU�OH�GLDJQRVWLF�HW�OH�FRQVHLO�JrQrWLTXH�GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�

3LiFH�MRLQWH���5rVXPr�DVVLVHV�/�%RXWDXG�SGI
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(PPDQXHOOH�6DU]L�&DPSLOOR

&6�����/HV�PXWDWLRQV�GRPLQDQWHV�GDQV�OH�JiQH�GH�PDLQWLHQ�GH�O
$'1�PLWRFKRQGULDO�66%3��FDXVHQW�XQH�DWURSKLH�RSWLTXH�HW�XQH
IRYjRSDWKLH�

$XWHXUV��

(PPDQXHOOH�6DU]L������&DPLOOH�3LUR�0rJ\������$OHL[�7DUUrV�6ROr������0DULH�3HTXLJQRW������)HQQD�+HQVHQ������0rODQLH�4XLOHV������*DtO�0DQHV������$UND
&KDNUDERUW\������$XGUH\�6rQrFKDO������%rDWULFH�%RFTXHW������&KDQWDO�&D]HYLHLOOH������$JDWKH�5RXEHUWLH���������$JQqV�0�OOHU���������0DMLGD�6KDULI�����
'DYLG�*RXGHQHJH������*X\�/HQDHUV������+HOPXW�:LOKHOP������8OULFK�.HOOQHU������1LFROH�:HLVVFKXK������%HUQG�:LVVLQJHU������;DYLHU�=DQORQJKXL������
&KULVWLDQ�+DPHO������-RKDQQHV�6SHOEULQN�������0DULD�6ROD������&rFLOH�'HOHWWUH����

���,QVHUP�8������,QVWLWXW�GHV�1HXURVFLHQFHV�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWPHQW�RI�6WUXFWXUDO�%LRORJ\��,%0%�&6,&��%DUFHORQD��(VSDJQH
�����5DGERXG�&HQWHU�)RU�0LWRFKRQGULDO�0HGLFLQH��1LMPHJHQ��3D\V�%DV
���'rSDUWHPHQW�GH�1HXURSrGLDWULH��&+8�*XL�GH�&KDXOOLDF��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�3K\VLRORJLH��)DFXOWr�GH�3KDUPDFLH��0RQWSHOOLHU��)UDQFH
���,QVWLWXW�0LWR9DVF��8QLYHUVLWr�G
$QJHUV��$QJHUV��)UDQFH
���8QLYHUVLW\�H\H�+RVSLWDO��8QLYHUVLW\�RI�7XELQJHQ��WXELQJHQ��$OOHPDJQH
���5DUH�UHWLQDO�GLVHDVH�FHQWHU��09=�$XJHQoU]WOLFKHV�'LDJQRVWLNXQG�7KHUDSLHFHQWUXP�6LHJEXUJ�*PE+��6LHJEXUJ��$OOHPDJQH
���,QVWLWXWH�IRU�2SKWKDOPLF�5HVHDUFK��8QLYHUVLW\�RI�7XELQJHQ��WXELQJHQ��$OOHPDJQH
����&HQWUH�GH�&RPSrWHQFH�0DODGLH�5DUHV��&OLQLTXH�3OXULGLVFLSOLQDLUH�-XOHV�9HUQH��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�3DHGLDWULFV��5DGERXG�&HQWHU�)RU�0LWRFKRQGULDO�0HGLFLQH��1LMPHJHQ��3D\V�%DV

0RWV�FOHIV���66%3���$'1PW��UrSOLFDWLRQ��GrSOrWLRQ��DWURSKLH�RSWLTXH��IRYrRSDWKLH�

5jVXPj��

/HV�PXWDWLRQV�GDQV�OHV�JqQHV�FRGDQW�SRXU�OHV�FRPSRVDQWV�GH�OD �PDFKLQHULH�GH�UrSOLFDWLRQ�GH�O
$'1
PLWRFKRQGULDO ��$'1PW��SURYRTXHQW�GHV�V\QGURPHV�GH�GrSOrWLRQ�GH�O
$'1PW��0'6�� �TXL �DVVRFLHQW�GHV
DWWHLQWHV �RFXODLUHV �m �GHV �V\QGURPHV �QHXURORJLTXHV �JUDYHV� �1RXV �DYRQV �LGHQWL�r �GHV �PXWDWLRQV �IDX[�VHQV
KrWrUR]\JRWHV�GDQV�OH�JqQH�66%3���GDQV�FLQT�IDPLOOHV�QRQ�DSSDUHQWrHV��(OOHV�FRQGXLVHQW�DX[�PRGL�FDWLRQV
GHV�DFLGHV�DPLQrV�5��4�HW�5���4�GDQV�OD�SURWrLQH�GH�OLDLVRQ�m�O
$'1�VLPSOH�EULQ��SURWrLQH�PDMHXUH�GH�OD
UrSOLFDWLRQ �GH �O
$'1PW� �7RXV �OHV �LQGLYLGXV �DWWHLQWV �SUrVHQWHQW �XQH �DWURSKLH �RSWLTXH� �DVVRFLrH �m �XQH
IRYrRSDWKLH �GDQV �OD �PRLWLr �GHV �FDV� �3RXU �LGHQWL�HU �OHV �FDUDFWrULVWLTXHV �VWUXFWXUHOOHV �VRXV�MDFHQWHV �DX[
PXWDWLRQV�66%3���QRXV�DYRQV�GrWHUPLQr�XQH�QRXYHOOH�VWUXFWXUH�FULVWDOOLQH�UrYLVrH�GH�66%3���/
DQDO\VH
VWUXFWXUHOOH �VXJJqUH �TXH �OHV �GHX[ �PXWDWLRQV �D�HFWHQW �OHV �LQWHUDFWLRQV �GHV �GLPqUHV �HW �IDXVVHQW
YUDLVHPEODEOHPHQW �OD �UrJLRQ �GH �OLDLVRQ �m �O
$'1PW� �(Q �XWLOLVDQW �GHV ��EUREODVWHV �GH �SDWLHQWV� �QRXV �DYRQV
YDOLGr�TXH�OH�YDULDQW�5��4�GrVWDELOLVH�OD�IRUPDWLRQ�GH�GLPqUHV���WrWUDPqUHV�66%3���D�HFWH�OD�UrSOLFDWLRQ�GH
O�$'1PW�HW�LQGXLW�XQH�GrSOrWLRQ�GH�FH�JrQRPH��1RWUH�rWXGH�PRQWUH�TXH�OHV�PXWDWLRQV�GH�66%3��VRQW�m
O�RULJLQH�G�XQH�QRXYHOOH�IRUPH�G�DWURSKLH�RSWLTXH�GRPLQDQWH�IUrTXHPPHQW�DFFRPSDJQrH�GH�IRYrRSDWKLH�HW
DSSRUWH�GH�QRXYHOOHV�LQIRUPDWLRQV�VXU�OHV�DQRPDOLHV�GX�PDLQWLHQ�GH�O�$'1PW�

3LiFH�MRLQWH���$EVWUDFW�$*+0�GRF[
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6DQGUD�0HUFLHU

&6�����32,.703��3RmNLORGHUPLH�KjUjGLWDLUH�uEURVDQWH�DYHF�0\RSDWKLH�UjWUDFWLOH�HW�)LEURVH�3XOPRQDLUH��OLjH�f�GHV�YDULDWLRQV
GDQV�OH�JiQH�)$0���%��XQ�QRXYHO�H[HPSOH�G
RQFRJiQH�LPSOLTXj�GDQV�XQH�PDODGLH�FRQVWLWXWLRQQHOOH"

$XWHXUV��

0DUWLQ�%URO\������$QQH�%LJRW������9LUJLQLH�9LJQDUG������7KRPDV�%HVQDUG������9rURQLTXH�%ORXLQ������$PDQGLQH�&DLOODXG������/DXUHQW�'DYLG������-DPLOD
'KLDE������$QQH�*DLJQHULH������6rEDVWLHQ�.�U\���������&DUROLQH�/H�*XLQHU������0DULH�0RRQH\������1HJURQL�(OLVD������/LQGD�3RLUDXGHDX������.DULP�6L�
7D\HE������6WrSKDQH�%r]LHDX���������9LQFHQW�0RXO\������(ULFD�'DYLV����������6DQGUD�0HUFLHU�������

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6RUERQQH�8QLYHUVLWr��0\RORJ\�5HVHDUFK�&HQWHU��80���DQG�,16(50�8�����,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH
���/
LQVWLWXW�GX�WKRUD[��,16(50��&156��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���&+8�1DQWHV��6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�0ROrFXODLUH����1DQWHV��)UDQFH
���,16(50�805�������7UDQVODWLRQDO�*HQH�7KHUDS\�IRU�*HQHWLF�'LVHDVHV��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���6)5�6$17(��L36&�FRUH�IDFLOLW\��,16(50��&156��8QLYHUVLWr�GH�1DQWHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��1&��(WDWV�8QLV
���$GYDQFHG�&HQWHU�IRU�7UDQVODWLRQDO�DQG�*HQHWLF�0HGLFLQH��$&7�*H0���6WDQOH\�0DQQH�&KLOGUHQ�V�5HVHDUFK�,QVWLWXWH��$QQ�	�5REHUW�+��/XULH
&KLOGUHQ�V�+RVSLWDO�RI�&KLFDJR��&KLFDJR��,/��(WDWV�8QLV
����'HSDUWPHQWV�RI�3HGLDWULFV�DQG�&HOO�DQG�0ROHFXODU�%LRORJ\��)HLQEHUJ�6FKRRO�RI�0HGLFLQH��1RUWKZHVWHUQ�8QLYHUVLW\��&KLFDJR��,/��(WDWV�8QLV

0RWV�FOHIV���)$0���%��SRwNLORGHUPLH��P\RSDWKLH���EURVH�SXOPRQDLUH��RQFRJqQH��F\FOH�FHOOXODLUH��FDQFHU��LQVX�VDQFH�SDQFUrDWLTXH��51$�VHT�
VRXULV��SRLVVRQ�]qEUH

5jVXPj��

/H �V\QGURPH�32,.703�>0,0�������@ �HVW �XQH �HQWLWr �UDUH� �GrFULWH �HQ ����� �SDU �QRWUH �rTXLSH� �OLrH �m �GHV �YDULDQWV �GDQV �OH �JqQH �)$0���%
�10B����������GH�IRQFWLRQ�MXVTX�DORUV�LQFRQQXH��(OOH�HVW�FDUDFWrULVrH�SULQFLSDOHPHQW�SDU��L��XQH�DWWHLQWH�GHUPDWRORJLTXH���SRwNLORGHUPLH�SUrFRFH�
K\SRWULFKRVH�HW�K\SRKLGURVH���LL� �XQH�P\RSDWKLH�UrWUDFWLOH���LLL� �XQH�DWWHLQWH�SXOPRQDLUH���V\QGURPH�UHVWULFWLI� ��EURVH�SXOPRQDLUH���LY��XQH�DWWHLQWH
SDQFUrDWLTXH �� �LQVX�VDQFH �H[RFULQH� �SUrGLVSRVLWLRQ �m �O�DGrQRFDUFLQRPH� �/�H[DPHQ �KLVWRORJLTXH �PRQWUH �XQH �DWURSKLH �PXVFXODLUH �DYHF �LQ�OWUDWLRQ
JUDLVVHXVH� �VDQV �SODJH �GH �QrFURVH �HW �XQ �DVSHFW �VFOrURGHUPLIRUPH�GH �OD �SHDX� �$ �FH �MRXU� �OHV �� �YDULDQWV �IDX[�VHQV �SDWKRJqQHV �LGHQWL�rV �GDQV ���
IDPLOOHV�����FDV�UDSSRUWrV�GRQW����FDV�VSRUDGLTXHV��VRQW�ORFDOLVrV�GDQV�OH�GRPDLQH�WU\SVLQH�OLNH�F\VWrLQH�VHULQH�SHSWLGDVH�GH�OD�SURWrLQH��8Q
PrFDQLVPH�GH�JDLQ�GH�IRQFWLRQ�RX�GH�YDULDWLRQ�GRPLQDQWH�QrJDWLYH�LQGXLVDQW�XQ�FKDQJHPHQW�GH�O�DFWLYLWr�FDWDO\WLTXH�GH�)$0���%�D�rWr�SURSRVr�

3RXU�H[SORUHU�O�LPSDFW�IRQFWLRQQHO�GHV�YDULDQWV�GrFULWV� �XQH�DQDO\VH�WUDQVFULSWRPLTXH�SDU�51$�VHT�D�rWr�UrDOLVrH�m�SDUWLU �GH��EUREODVWHV�GH�GHX[
SDWLHQWV��'X�IDLW�G�XQ�FKHYDXFKHPHQW�SKrQRW\SLTXH�HQWUH�OH�V\QGURPH�GH�5RWKPXQG�7KRPSVRQ��FDXVr�SDU�GHV�YDULDWLRQV�GDQV�OH�JqQH�5(&4/���HW
OH�V\QGURPH�32,.703��QRWUH�DWWHQWLRQ�V�HVW�G�DERUG�SRUWrH�VXU�OHV�SDUWHQDLUHV�SURWrLTXHV�VLJQL�FDWLYHPHQW�VXU��RX�VRXV�UrJXOrV��S�YDOXH�DMXVWrH��
������GH�)$0���%�HW�5(&4/���3DUPL�FHV�SDUWHQDLUHV��QRXV�DYRQV�LGHQWL�r�XQ�UrVHDX�PROrFXODLUH�GH����SURWrLQHV�WRXWHV�VXU�UrJXOrHV�HW�LPSOLTXrHV
GDQV�OHV�YRLHV�PrWDEROLTXHV�GH�SUROLIrUDWLRQ�FHOOXODLUH�RX�GH�FRQWUzOH�GX�F\FOH�FHOOXODLUH��FH�TXL�HVW�FRQFRUGDQW�DYHF���L��OD�IRUWH�H[SUHVVLRQ�GH
)$0���%�HQ�SKDVH�6�GX�F\FOH�FHOOXODLUH��HW��LL��OH�FDUDFWqUH�RQFRJqQH�SRWHQWLHO�GH�)$0���%��FLEOH�GLUHFWH�GH�3����TXL�RQW�rWr�UrFHPPHQW�GrFULWV�
&HV�YRLHV�VRQW�HQ�FRXUV�G�rWXGH�VXU�FHOOXOHV�VRXFKHV�GH�SDWLHQWV�GH�W\SH�L36&��LQGXFHG�3OXULSRWHQW�6WHP�&HOOV��SHUPHWWDQW�OH�PRQLWRUDJH�LQ�YLWUR�GH
OHXU�FRPSRUWHPHQW��'�DXWUH�SDUW��GHV�DQDO\VHV�SURWrRPLTXHV�KDXW�GrELW�VRQW�HQ�FRXUV�D�Q�GH�FRQ�UPHU�OHV�UrVXOWDWV�REWHQXV�SDU�O�DQDO\VH�51$�VHT
HW�GrWHUPLQHU�VL�XQ�PDUTXHXU�GLDJQRVWLF�GH�OD�PDODGLH�SHXW�sWUH�LGHQWL�r��(Q�SDUDOOqOH��GHV�rWXGHV�VXU�PRGqOH�DQLPDO�RQW�rWr�PHQrHV�HQ�LQMHFWDQW�OH
WUDQVFULW�KXPDLQ�PXWr�GH�)$0���%�GDQV�GHV�HPEU\RQV�GH�SRLVVRQ�]qEUH�HW�FKH]�GHV�VRXULV�5DJ�����,O�UE�����0DOJUr�O�DEVHQFH�G�RUWKRORJXH�GDQV�FHV
GHX[�HVSqFHV� �QRXV�DYRQV�REVHUYr�XQH�UrGXFWLRQ�GX�FDOLEUH �GH�OD ��EUH�PXVFXODLUH �FKH]�OH �SRLVVRQ�]qEUH�HW �GHV �VLJQHV�PDMHXUV �GH�UrJrQrUDWLRQ
PXVFXODLUH�m���PRLV�HW���PRLV�SRVW�LQMHFWLRQ�GDQV�OH�WLELDO�DQWrULHXU�FKH]�OD�VRXULV�

)LQDOHPHQW��FHV�GRQQrHV�QRXV�FRQIRUWHQW�YHUV�XQ�UzOH�HVVHQWLHO�GH�)$0���%�DX�FRXUV�GX�F\FOH�FHOOXODLUH�HW�G�XQ�JDLQ�GH�IRQFWLRQ�GDQV�OH�V\QGURPH
32,.703��'HV�SLVWHV�WKrUDSHXWLTXHV�VRQW�HQYLVDJrHV�QRWDPPHQW�O�DVVRFLDWLRQ�DVSLULQH�PHWIRUPLQH�TXL�SRXUUDLW�UrGXLUH�O�H[SUHVVLRQ�GH�)$0���%�HW
DPrOLRUHU�OH�SKrQRW\SH�GHV�SDWLHQWV�



6(66,216�6,08/7$1((6������1HXURJdQdWLTXH
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(1=2�&2+(1

&6�����&RPSRXQG�KHWHUR]\JRXV�PXWDWLRQV�LQ�WKH�/2;/��JHQH��D�QRYHO�FDXVH�RI�FRQWUDFWXUDO�P\RSDWK\

$XWHXUV��

(Q]R�&RKHQ������,VDEHOOH�1HOVRQ������&RULQH�*DUWLRX[������0DXG�%HXYLQ������=DLQHE�0H]GDUL������)DQQ\�5RWK������5DEDK�%HQ�<DRX���������6XVDQD
4XLMDQR�5R\���������7DQ\D�6WRMNRYLF���������5REHUW�<YHV�&DUOLHU������9DOrULH�$OODPDQG������*LVqOH�%RQQH����

���6RUERQQH�8QLYHUVLWr��,QVHUP�8056�����&HQWUH�GH�5HFKHUFKH�HQ�0\RORJLH��,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH
���$3+3��&HQWUH�GH�UrIrUHQFH�GH�SDWKRORJLH�QHXURPXVFXODLUH��),/1(086��,QVWLWXW�GH�0\RORJLH��'rSDUWHPHQW�GH�1HXURORJLH��*URXSH�+RVSLWDOLHU�3LWLr�
6DOSsWULqUH��3DULV��)UDQFH
���$3+3��&HQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��6HUYLFH�GH�1HXURORJLH��5rDQLPDWLRQ�HW�5rrGXFDWLRQ
3rGLDWULTXHV��+zSLWDO�5D\PRQG�3RLQFDUr��*DUFKHV��)UDQFH
���,QVHUP�805�������8QLYHUVLWr�9HUVDLOOHV�6DLQW�4XHQWLQ�HQ�<YHOLQHV��0RQWLJQ\�OH�%UHWRQQHX[��)UDQFH
���$3+3��&HQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��6HUYLFH�GH�1HXURORJLH��5rDQLPDWLRQ�HW�5rrGXFDWLRQ
3rGLDWULTXHV��&HQWUH�GH�5HFKHUFKH�HQ�0\RORJLH��,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH
���$3+3��0HGLFDO�,PDJLQJ�'HSDUWPHQW��5D\PRQG�3RLQFDUr�WHDFKLQJ�+RVSLWDO���*DUFKHV��*+8�8QLYHUVLWr�3DULV�6DFOD\��8�����8964��3DULV�6DFOD\�
)UDQFH

0RWV�FOHIV���H[WUDFHOOXODU�PDWUL[��FRQWUDFWXUDO�P\RSDWK\��FROODJHQ��O\V\O�R[LGDVH��FHOOXODU�PRGHOV

5jVXPj��

-RLQW�FRQWUDFWXUHV�DUH�UHFXUUHQW�DQG�VRPHWLPHV�SURPLQHQW�IHDWXUHV�LQ�QHXURPXVFXODU�GLVRUGHU��PRVW�QRWDEO\�LQ�H[WUDFHOOXODU�PDWUL[��(&0��UHODWHG
P\RSDWKLHV��VXFK�DV�&2/��UHODWHG�PXVFOH�GLVRUGHUV��+HUH��ZH�UHSRUW�D�SDWLHQW�ZLWK�DQ�DW\SLFDO�FOLQLFDO�SUHVHQWDWLRQ�RI�FRQJHQLWDO�DUWKURJU\SRVLV�
DVVRFLDWHG�ZLWK�GLVWDO�K\SHUOD[LW\��SUR[LPDO�PXVFOH�GH�FLW��ODFN�RI�IDFLDO�H[SUHVVLRQ��G\VSKRQLD��G\VSKDJLD��RFXOR�PRWRU�DQRPDOLHV��GRUVDO�N\SKRVLV�
ORUGRVLV�DQG�SUHVHUYHG�UHVSLUDWRU\�IXQFWLRQ��,PPXQRVWDLQLQJ�RI�VNLQ�GHULYHG��EUREODVWV�GHPRQVWUDWHG�D�VXEWOH�LPSDLUPHQW�RI�&2/9,�VHFUHWLRQ��ZLWK
QR �PXWDWLRQ �LQ �WKH �&2/�$��� �JHQHV �LGHQWL�HG� �$FFRUGLQJO\� �ZKROH �ERG\ �05, �ZDV �SHUIRUPHG �DW ���� ��� �DQG ��� �\HDUV �RI �DJH �DQG �UHPDLQHG �TXLWH
QRUPDO�ZLWKRXW�DQ\�&2/��5'�FRPSDWLEOH�SDWWHUQ��8VLQJ�ZKROH�H[RPH�VHTXHQFLQJ�DQDO\VLV��ZH�UXOHG�RXW�WKH�LPSOLFDWLRQ�RI�DQ\�NQRZQ�P\RSDWK\�
DVVRFLDWHG �JHQH� �,QWHUHVWLQJO\� �ZH �LGHQWL�HG �FRPSRXQG �KHWHUR]\JRXV �PLVVHQVH �YDULDQWV ��F����� �& �! �7� �S�$UJ���&\V �DQG �F����� �& �! �7�
S�$UJ���&\V� �LQ �WKH �/2;/� �JHQH �HQFRGLQJ �O\V\O �R[LGDVH�OLNH ���

/2;/��LV�D�PHPEHU�RI�WKH�/2;�SURWHLQ�IDPLO\��ZKLFK�DUH�VHFUHWHG�FRSSHU�GHSHQGHQW�DPLQH�R[LGDVHV�WKDW�FDWDO\VH�FROODJHQ�DQG�HODVWLQ�FURVV�OLQNLQJ�
7RJHWKHU�ZLWK�FROODJHQV��/2;V�SURWHLQV�SDUWLFLSDWH�LQ�(&0�V\QWKHVLV�DQG�PDLQWHQDQFH�LQ�D�WLVVXH�VSHFL�F�PDQQHU��%RWK�UDUH�YDULDQWV�LGHQWL�HG�DOWHU
UHVLGXHV�RI�WKH�KLJKO\�FRQVHUYHG�/2;�FDWDO\WLF�GRPDLQ�DQG�DUH�SUHGLFWHG�DV�GHOHWHULRXV��$GGLWLRQDOO\��WUDQVLHQW�H[SUHVVLRQ�RI�HDFK�YDULDQW�LQ�FHOO
OLQHV �DQG �KXPDQ �SULPDU\ ��EUREODVWV� �LPSHGHG �/2;/� �VHFUHWLRQ �LQWR �WKH �PHGLXP� �)XUWKHUPRUH� �RXU �GDWD �VXJJHVW �WKDW �YDULDQW�GHULYHG �SURWHLQ
DFFXPXODWLRQ�LQ�WKH�F\WRSODVP�FRXOG�WULJJHU�WKH�XQIROGHG�SURWHLQ�UHVSRQVH��OLNHO\�WKURXJK�,5(��3(5.�SDWKZD\V��7DNHQ�WRJHWKHU��RXU�UHVXOWV�SURYLGH
UHDVRQDEOH�HYLGHQFH�WRZDUG�WKH�SDWKRJHQLFLW\�RI�WKHVH�YDULDQWV�DV�D�GLUHFW�FDXVH�RI�JHQHWLF�FRQQHFWLYH�WLVVXH�GLVRUGHU�
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3$6&$/�/$)25(7

&6�����8QH�QRXYHOOH�JO\FRJjQRVH�PXVFXODLUH�FDXVjH�SDU�XQH�PXWDWLRQ�GRPLQDQWH�GDQV�OH�JiQH�GH�OD�P\RSKRVSKRU\ODVH��3<*0�

$XWHXUV��

$QGRQL�(FKDQL]�/DJXQD������;DYLqUH�/RUQDJH������(YHOLQD�(GHOZHLVV������3DVFDO�/DIRUHW������-RKQ�9LVVLQJ������-RFHO\Q�/DSRUWH������-RKDQQ�%zKP����

���6HUYLFH�GH�QHXURORJLH��&+8�GH�%LFsWUH�/H�.UHPOLQ�%LFsWUH��)UDQFH��3DULV��)UDQFH
���,QVWLWXW�GH�*rQrWLTXH�HW�GH�%LRORJLH�0ROrFXODLUH�HW�&HOOXODLUH��,*%0&���,QVHUP�8������&156�805������8QLYHUVLWr�GH�6WUDVERXUJ��,OONLUFK��)UDQFH�
6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�1HXURORJLH��FHQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��+zSLWDO�5D\PRQG�3RLQFDUr��*DUFKHV��3DULV�
)UDQFH
���&RSHQKDJHQ�1HXURPXVFXODU�&HQWHU��5LJVKRVSLWDOHW��8QLYHUVLW\�RI�&RSHQKDJHQ��'HQPDUN��&RSHQKDJXH��'DQHPDUN

0RWV�FOHIV���JO\FRJrQRVH��P\RSKRVSKRU\ODVH��P\RSDWKLH

5jVXPj��

*O\FRJHQ�V\QWKHVLV�DQG�EUHDNGRZQ�DUH�UHJXODWHG�E\�D�VXEVHW�RI�HQ]\PHV��DQG�LPSDLUHG�HQ]\PDWLF�UHDFWLRQV�LQ�WKH�F\WRVRO�RU�LQ�WKH�O\VRVRPHV
UHVXOW�LQ�VHYHUH�GLVRUGHUV�UHIHUUHG�WR�DV�JO\FRJHQ�VWRUDJH�GLVHDVHV��*6'���$OO�SUHYLRXVO\�GHVFULEHG�KXPDQ�*6'V�VHJUHJDWH�DV�UHFHVVLYH�RU�;�OLQNHG
WUDLWV� �+HUH �ZH�GHVFULEH �D �*6'�IDPLO\ �ZLWK �WKLUWHHQ�D�HFWHG�PHPEHUV �DQG�D �GRPLQDQW �GLVHDVH�WUDQVPLVVLRQ �RYHU �IRXU �JHQHUDWLRQV� �7KH�D�HFWHG
LQGLYLGXDOV�SUHVHQWHG�ZLWK�DGXOW�RQVHW�SUR[LPDO�PXVFOH�ZHDNQHVV��DQG�WKH�ELRSVLHV�VKRZHG��EHU�VL]H�YDULDELOLW\��YDFXROHV��DQG�HVSHFLDOO\�JO\FRJHQ
DFFXPXODWLRQV� �([RPH�VHTXHQFLQJ�XQFRYHUHG�WKH�KHWHUR]\JRXV�F�����*�!�&��S�$VS���+LV� �PXWDWLRQ�LQ�3<*0� �HQFRGLQJ�P\RSKRVSKRU\ODVH�
5HFHVVLYH�3<*0�PXWDWLRQV�OHDGLQJ�WR�P\RSKRVSKRU\ODVH�GH�FLHQF\�FDXVH�0F$UGOH�GLVHDVH��WKH�PRVW�FRPPRQ�*6'��+RZHYHU��ZHVWHUQ�EORW�UHYHDOHG
FRPSDUDEOH�P\RSKRVSKRU\ODVH�OHYHOV�LQ�PXVFOHV�IURP�RXU�SDWLHQWV�DQG�IURP�FRQWURO��GHPRQVWUDWLQJ�WKDW�WKH�S�$VS���+LV�PXWDWLRQ�GRHV�QRW
LQWHUIHUH �ZLWK �P51$ �RU �SURWHLQ �VWDELOLW\ �DQG �FRQVHTXHQWO\ �LQYROYHV �D �GL�HUHQW �SDWKRPHFKDQLVP �WKDQ �0F$UGOH �GLVHDVH� �0\RSKRVSKRU\ODVH
LPPXQRORFDOL]DWLRQ�RQ�PXVFOH�VHFWLRQV�IURP�RXU�SDWLHQWV�XQFRYHUHG�DJJUHJDWLRQV�RI�P\RSKRVSKRU\ODVH�DQG�VHTXHVWUDWLRQ�RI�GHVPLQ�ZLWKLQ�WKH
P\R�EHUV� �7R �LQYHVWLJDWH �WKH �IXQFWLRQDO �LPSDFW �RI �WKH �S�$VS���+LV �PXWDWLRQ� �ZH �SURGXFHG �UHFRPELQDQW �:7 �DQG �PXWDQW �P\RSKRVSKRU\ODVH�
6HGLPHQWDWLRQ�YHORFLW\�H[SHULPHQWV�GHPRQVWUDWHG�DQ�LQFUHDVHG�SURSHQVLW\�RI�PXWDQW�P\RSKRVSKRU\ODVH�WR�IRUP�KLJKHU�RUGHU�SRO\PHUV��KLJKOLJKWHG
D�GLVSDULW\�LQ�WKH�WHWUDPHULF�IRUPV�RI�:7�DQG�PXWDQW�P\RSKRVSKRU\ODVH��DQG�HQ]\PDWLF�WHVWV�UHYHDOHG�DQ�LPSDLUHG�DFWLYLW\�RI�WKH�S�$VS���+LV
P\RSKRVSKRU\ODVH��2YHUDOO��WKH�GRPLQDQW�3<*0�PXWDWLRQ�LQYROYHV�D�GL�HUHQW�SDWKRPHFKDQLVP�WKDQ�0F$UGOH�GLVHDVH�DQG�GH�QHV�D�QRYHO�FODVV�RI
*6'V�
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)DQQ\�02&+(/

&6�����1RXYHDXWjV�GLDJQRVWLTXHV�HW�WKjUDSHXWLTXHV�GDQV�OH�GjuFLW�HQ�WUDQVSRUWHXU�GX�JOXFRVH�*/87�

$XWHXUV��

&DPLOOH�*LURQ������(ORGLH�+DLQTXH������'RPLWLOOH�*UDV������$XUrOLH�0HQHUHW������0DWKLOGH�/DODXGH������0DULDQD�$WHQFLR������0DQRQ�1L]RX������6DQGULQH
9XLOODXPLHU������0DULH�3LHUUH�/XWRQ������(PPDQXHO�5R]H������)DQQ\�0RFKHO����

���'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�3LWLr�6DOSsWULqUH��$3�+3��3DULV��)UDQFH
���'rSDUWHPHQW�GHV�0DODGLHV�GX�6\VWqPH�1HUYHX[��*URXSH�+RVSLWDOLHU�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURSrGLDWULH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
���'rSDUWHPHQW�GHV�0DODGLHV�GX�6\VWqPH�1HUYHX[��+zSLWDO�3LWLr�6DOSsWULqUH��$3�+3��3DULV��)UDQFH
���,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�rSLQLqUH��+zSLWDO�3LWLr�6DOSsWULqUH��$3�+3��3DULV��)UDQFH
���0HWDIRUD�%LRV\VWHPV��0HWDIRUD�%LRV\VWHPV��(YU\��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�*rQrWLTXH��+zSLWDO�%LFKDW�&ODXGH�%HUQDUG��3DULV��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��*URXSH�+RVSLWDOLHU�3LWLr�6DOSsWULqUH��3DULV��)UDQFH

0RWV�FOHIV���*OXW���rSLOHSVLH��ELRPDUTXHXU��WKrUDSLH

5jVXPj��

/H�Gr�FLW�HQ�WUDQVSRUWHXU�GX�JOXFRVH�*/87���*/87��'6��HVW�UHVSRQVDEOH�G�XQH�FDUHQFH�rQHUJrWLTXH�FrUrEUDOH�GXH�m�XQH�DOWrUDWLRQ�GX�WUDQVSRUW�GX
JOXFRVH�GDQV�OH�FHUYHDX��*/87��'6�VH�PDQLIHVWH�SDU�XQ�ODUJH�VSHFWUH�GH�V\PSWzPHV�QHXURORJLTXHV�GRQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH��XQH�rSLOHSVLH
HW�GHV�WURXEOHV�PRWHXUV�SHUPDQHQWV�HW�RX�SDUR[\VWLTXHV��/H�GLDJQRVWLF�UHSRVH�VXU�XQH�SRQFWLRQ�ORPEDLUH��K\SRJO\FRUUDFKLH��HW�OD�SUrVHQFH�G�XQ
YDULDQW��VRXYHQW�IDX[�VHQV�GH�QRYR��GX�JqQH�6/&�$���/H�GLDJQRVWLF�HVW�G�DXWDQW�LPSRUWDQW�TXH�*/87��'6�HVW�WUDLWDEOH��&ODVVLTXHPHQW��OH�UrJLPH
FrWRJqQH�SHUPHW�XQ�ERQ�FRQWUzOH�GHV�FULVHV�G�rSLOHSVLH�HW�GDQV�XQH�PRLQGUH�PHVXUH�GHV�PRXYHPHQWV�DQRUPDX[�

'X�IDLW�GH�QRPEUHXVHV�IRUPHV�DW\SLTXHV�GH�OD�PDODGLH��rSLOHSVLH�RX�Gr�FLHQFH�RX�PRXYHPHQW�DQRUPDO�LVROr���GX�FDUDFWqUH�LQYDVLI�GH�OD�SRQFWLRQ
ORPEDLUH��HW�GH�O�LQWHUSUrWDWLRQ�SDUIRLV�GL�FLOH�GHV�YDULDQWV�6/&�$���QRXV�DYRQV�GrYHORSSr�XQ�WHVW�VDQJXLQ��0HWD*OXW��QRQ�LQYDVLI��VLPSOH�HW�UDSLGH�
SHUPHWWDQW�GH�GrWHFWHU�OD�TXDQWLWr�GH�SURWrLQH�*OXW��m�OD�VXUIDFH�GHV�rU\WKURF\WHV��'DQV�XQH�SUHPLqUH�rWXGH�FKH]����SDWLHQWV�*/87��'6��QRXV
DYRQV�PRQWUr�TXH����SDWLHQWV�������rWDLHQW�GrWHFWrV�SDU�OH�WHVW�0HWD*OXW��*UDV�HW�DO��$QQ�1HXURO��������1RXV�SUrVHQWRQV�LFL�OHV�UrVXOWDWV�GH�OD
SHUIRUPDQFH�GX�WHVW�0HWD*OXW�GDQV�XQH�QRXYHOOH�FRKRUWH�GH����SDWLHQWV�*/87��'6������SDWLHQWV���������VRQW�GrWHFWrV��GRQW���SDWLHQWV�DYHF�XQH
DQDO\VH�JrQrWLTXH�QRQ�FRQWULEXWLYH�

&RPSWH�WHQX�GHV�GL�FXOWrV�G�REVHUYDQFH�GX�UrJLPH�FrWRJqQH�DX�ORQJ�FRXUV��HQ�SDUWLFXOLHU�FKH]�OHV�DGROHVFHQWV�HW�OHV�DGXOWHV��QRXV�DYRQV�WHVWr
O�H�FDFLWr �G�XQH �LQWHUYHQWLRQ �WKrUDSHXWLTXH �SDU �OD �WULKHSWDQRwQH� �,O �V�DJLW �G�XQ �WULJO\FrULGH �m �FKDLQH �PR\HQQH �PDLV �QRPEUH �LPSDLU �GH �FDUERQHV�
DSSRUWDQW�m�OD�IRLV�GH�O�DFHW\O�&R$�PDLV�rJDOHPHQW�GX�SURSLRQ\O�&R$�DX�F\FOH�GH�.UHEV��'DQV�XQH�SUHPLqUH�rWXGH�FKH]�GHV�SDWLHQWV�*/87��'6
SUrVHQWDQW�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV�DSUqV�rFKHF�RX�UHIXV�GX�UrJLPH�FrWRJqQH��QRXV�DYRQV�REVHUYr�XQH�GLPLQXWLRQ�GH�����GHV
rSLVRGHV�SDUR[\VWLTXHV�DSUqV���PRLV�GH�WUDLWHPHQW�SDU�WULKHSWDQRwQH��0RFKHO�HW�DO��-�1HXURO�1HXURVXUJ�3V\FKLDWU\��������1RXV�SUrVHQWRQV�LFL
O�rYROXWLRQ�m�ORQJ�WHUPH�GH�FHV�SDWLHQWV�WUDLWrV�GHSXLV�SOXV�GH�WURLV�DQV�SDU�WULKHSWDQRwQH�DYHF�XQH�UrSRQVH�WKrUDSHXWLTXH�GH�����VXU�OHV�rSLVRGHV
SDUR[\VWLTXHV��1RXV�SUrVHQWRQV�rJDOHPHQW�XQH�VrULH�GH���SDWLHQWV�*/87��'6��WUDLWrV�SDU�UrJLPH�FrWRJqQH�PDLV�SUrVHQWDQW�GHV�PDQLIHVWDWLRQV
SDUR[\VWLTXHV�UrVLGXHOOHV��FKH]�TXL�OH�UrJLPH�FrWRJqQH�D�rWr�SURJUHVVLYHPHQW�DUUsWr�HW�UHPSODFr�SDU�OH�WULKHSWDQRwQH��&KH]���SDWLHQWV��OD�WUDQVLWLRQ
D�rWr�SRVVLEOH�HW�D�SHUPLV�XQ�PHLOOHXU�FRQWUzOH�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV��

(Q�FRQFOXVLRQ��QRXV�SURSRVRQV�GH�UrDOLVHU�XQ�WHVW�0HWD*OXW�FKH]�WRXW�SDWLHQW�SUrVHQWDQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH��XQH�rSLOHSVLH��XQ�V\QGURPH
FrUrEHOOHX[��XQH�G\VWRQLH�HW�RX�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV��/D�WULKHSWDQRwQH�HVW�SDU�DLOOHXUV�XQH�DOWHUQDWLYH�WKrUDSHXWLTXH�DX
UrJLPH�FrWRJqQH�FKH]�OHV�SDWLHQWV�*/87��'6�

3LiFH�MRLQWH���$EVWUDFW�$VVLVHV�*rQrWLTXH�7RXUV�GRF[
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*HUDOGLQH�3(5.,16

&6�����,QWjUkW�WKjUDQRVWLTXH�GH�OD�UjDOLVDWLRQ�GqXQ�H[RPH�HW�GX�VjTXHQhDJH�GH�Oq$51P�f�YLVjH�SRXU�OHV�SDWLHQWV�SRUWHXUV�GH
WXPHXUV�VROLGHV���H[SjULHQFH�GH�OD�5&3�PROjFXODLUH�GH�Oq$3+3

$XWHXUV��

*HUDOGLQH�3(5.,16������*LPHQH]�5RTXHSOR�$QQH�3DXOH������+rOqQH�%ORQV������.DUHQ�/HUR\������9LQFHQW�)DOOHW������9DOHULH�*RXQDQW������)DEUH�(OL]DEHWK
�����-XOLHQ�7DLHE������1DGLD�<RXQDQ������0HKGL�7RXDW������0DUF�6DQVRQ������-HURPH�$OH[DQGUH������3DVFDOLQH�%RXGRX�5RXTXHWWH������*XLOODXPH�$VVLr
������-DFTXHV�0HGLRQL�������0DUWLQH�$QWRLQH�������/DXUH�*LEDXOW�������$XGUH\�0DQVXHW�/XSR�������1HOO\�%XUQLFKRQ�������)ORUHQFH�&RXOHW�������3DWULFN
%HQXVLJOLR�������5RJHU�/DFDYH�������6LPRQ�*DULQHW�������'HOSKLQH�/H�&RUUH�������%LURW�$QQH�0DULH������/DKORX�/DIRUHW�.KDGLMD�������-DFTXHV�&DGUDQHO
�����3LHUUH�/DXUHQW�3XLJ�����

���2QFRJrQrWLTXH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���3KDUPDFRJrQrWLTXH�HW�2QFRORJLH�0ROrFXODLUH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���%LRORJLH�PROrFXODLUH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
���SQHXPRORJLH��+RSLWDO�7HQRQ��3DULV��)UDQFH
���2QFRORJLH�WKRUDFLTXH��+RSLWDO�%LFKDW��3DULV��)UDQFH
���2QFRORJLH�WKRUDFLTXH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���2QFRORJLH�GLJHVWLYH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���1HXURORJLH��+RSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
���2QFRORJLH�PrGLFDOH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
����(QGRFULQRORJLH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
����2QFRORJLH�PrGLFDOH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����$QDWRPR�SDWKRORJLH��+RSLWDO�7HQRQ��3DULV��)UDQFH
����$QDWRPR�SDWKRORJLH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����$QDWRPR�SDWKRORJLH��+RSLWDO�&RFKLQ��3DULV��)UDQFH
����JrQrWLTXH�ELRORJLTXH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����RQWRJrQrWLTXH�PROrFXODLUH��+RSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
����2QFRJrQrWLTXH��+RSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
����%LRORJLH�PROrFXODLUH��+RSLWDO�7HQRQ��3DULV��)UDQFH
����%LRORJLH�PROrFXODLUH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����,16(50�������8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
����3V\FKRORJLH��+RSLWDO�HXURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH

0RWV�FOHIV���5&3�PROrFXODLUH��WKrUDQRVWLTXH��H[RPH��VrTXHQpDJH�GH�O
$51P

5jVXPj��

'HSXLV�������OHV�GRVVLHUV�GHV�SDWLHQWV�DWWHLQWV�GH�WXPHXUV�VROLGHV�HQ�rFKHF�WKrUDSHXWLTXH�VRQW�SUrVHQWrV�m�OD�5&3�PROrFXODLUH�GH�O�$3+3��FRPLWr
PXOWLGLVFLSOLQDLUH�PXOWL�VLWH��D�Q�GH�GLVFXWHU�O�LQGLFDWLRQ�G�XQH�DQDO\VH�PROrFXODLUH�rWHQGXH��VrTXHQpDJH�GH�O�H[RPH�HW�GH�O�$51P���51$VHT��m�YLVrH
WKrUDQRVWLTXH� �/HV �DQDO\VHV �VRQW ��QDQFrHV �SDU �GHX[ �SURJUDPPHV�GX �&DQFrURSzOH �,OH�GH�)UDQFH� �GRQW �OH �SURJUDPPH�(;25$5(�SRXU �OHV �WXPHXUV
UDUHV��/RUVTXH�O�LQGLFDWLRQ�HVW�SRVrH��OHV�SDWLHQWV�VRQW�UDSLGHPHQW�YXV�HQ�FRQVXOWDWLRQ�G�RQFRJrQrWLTXH�SRXU�XQH�LQIRUPDWLRQ��SRUWDQW�QRWDPPHQW
VXU�OHV�GRQQrHV�LQFLGHQWHV��/�DQDO\VH�GH�O�$'1�FRQVWLWXWLRQQHO�D�rWr�UrDOLVrH�m�SDUWLU�G�XQ�SUrOqYHPHQW�VDQJXLQ��GH�O�$'1�WXPRUDO�m�SDUWLU�GH
WXPHXUV�FRQJHOrHV�RX�LQFOXVHV�HQ�SDUD�QH��GH�O�$51P�WXPRUDO�m�SDUWLU�GH�WXPHXUV�FRQJHOrHV�

8Q�WRWDO�GH�����GRVVLHUV�D�rWr�GLVFXWr�HQWUH�VHSWHPEUH������HW�VHSWHPEUH�������&HQW�YLQJW�FLQT�GRVVLHUV�RQW�rWr�UHWHQXV��/�DQDO\VH�PROrFXODLUH�D
rWr�UrDOLVrH�FKH]�����G�HQWUH�HX[��/HV�UDLVRQV�GH�O�DEVHQFH�G�DQDO\VH�rWDLHQW�XQH�TXDOLWr�LQVX�VDQWH�GX�PDWrULHO�WXPRUDO����FDV��HW�XQH�GrJUDGDWLRQ
FOLQLTXH�UDSLGH����FDV���4XDWUH�UrVXOWDWV�VRQW�HQ�DWWHQWH�����WXPHXUV�SXOPRQDLUHV�����WXPHXUV�FROLTXHV�����WXPHXUV�FrUrEUDOHV�����VDUFRPHV�HW���
DXWUHV�WXPHXUV�UDUHV�RQW�rWr�DQDO\VrHV������WXPHXUV�FRQJHOrHV�RQW�rWr�DQDO\VrHV�SDU�H[RPH�HW�51$VHT�����WXPHXUV�LQFOXVHV�HQ�SDUD�QH�RQW�rWr
DQDO\VrHV�SDU�H[RPH�VHXO��/H�GrODL�PrGLDQ�GH�UHQGX�GHV�UrVXOWDWV�HVW�GH����MRXUV��DSUqV�UrFHSWLRQ�GHV�DFLGHV�QXFOrLTXHV�VXU�OD�SODWHIRUPH�GH
VrTXHQpDJH�

'HV �DOWrUDWLRQV �FLEODEOHV �RQW �rWr �LGHQWL�rHV �GDQV ��� �WXPHXUV� �/HV �YRLHV �GH �VLJQDOLVDWLRQ �LPSOLTXrHV �rWDLHQW �OHV �YRLHV �+(5�5$6�0$3. �RX
37(1�3,�.�$.7�67.�� �OH �UHPRGHODJH �GH �OD �FKURPDWLQH �$5,'�$�$5,'��(=+�� �OD �UrSDUDWLRQ �GH �O�$'1 �$75�$75;�$70�%5&$��%5&$�� �4XDWUH
UrDUUDQJHPHQWV�FKURPRVRPLTXHV��JqQHV�GH�IXVLRQ��FLEODEOHV�LPSOLTXDQW�5(7��526���5$)��RX�15*��RQW�rWr�LGHQWL�rV��$X�WRWDO�����SDWLHQWV�RQW�SX
ErQr�FLHU�G�XQH�WKrUDSLH�FLEOrH�GRQW���GDQV�OH�FDGUH�G�XQ�HVVDL�WKrUDSHXWLTXH��'HX[�GLDJQRVWLFV��PrODQRPH��VDUFRPH�G�(ZLQJ��RQW�rWr�SUrFLVrV�SDU
OH�UrVXOWDW�PROrFXODLUH��8QH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�D�rWr�LGHQWL�rH�FKH]����SDWLHQWV�

/H�ELODQ�GH�FHWWH�5&3�PROrFXODLUH�PRQWUH�OD�IDLVDELOLWr�GH�FHWWH�DSSURFKH�HQ�GLDJQRVWLF�HW�VRQ�LQWrUsW�GDQV�GHV�FDV�VrOHFWLRQQrV�SRXU�O�LGHQWL�FDWLRQ
GH�QRXYHOOHV�RSWLRQV�WKrUDSHXWLTXHV�
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/DXUHQW�&$67(5$

&6�����(WXGH�GHV�JiQHV�GH�UjSDUDWLRQ�GH�Oq$'1�SDU�UHFRPELQDLVRQ�KRPRORJXH�GDQV�OH�FDQFHU�GH�OD�SURVWDWH�f�GHV�uQV
GqRULHQWDWLRQ�WKjUDSHXWLTXH���UHWRXU�GqH[SjULHQFH�VXU�����3DWLHQWV

$XWHXUV��

(WLHQQH�0XOOHU������1LFRODV�*RDUGRQ������$QJrOLQD�/HJURV������5RELQ�)RXLOOHW������$XGH�/DP\������-XOLHQ�/HYLOO\������$XURUH�7UDQFKDQW������)ORULDQ�'RPLQ
�����,PHQH�&KHQWOL������(ORGLH�&RTXDQ������7KLEDXW�/DYROr������$OH[DQGUH�$WNLQVRQ������$JDWKH�5LFRX������6RSKLH�.ULHJHU������/DXUHQW�&DVWrUD�����
'RPLQLTXH�9DXU����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��&/&&
&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��&/&&�&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH�GX�FDQFHU��GrSDUWHPHQW�GH�3DWKRORJLH��&+8��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��&HQWUH�)UDQFRLV�%DFOHVVH��&DHQ��)UDQFH
���6HUYLFH�GH�UHFKHUFKH�&OLQLTXH��&HQWUH�)UDQFRLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��&/&&
&HQWUH�)UDQpRLV�%DFOHVVH��8QLYHUVLWr�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH

0RWV�FOHIV���WXPHXUV��SURVWDWH��UHFRPELQDLVRQ�KRPRORJXH��%5&$QHVV��HVVDLV�FOLQLTXH��3$53L

5jVXPj��

/H�FDQFHU�GH�OD�SURVWDWH�DSSDUDvW�FRPPH�OH�FDQFHU�OH�SOXV�IUrTXHQW�FKH]�O�KRPPH��UHSUrVHQWDQW�SOXV�GH�����GHV�FDV�GH�FDQFHU��0DOJUr�XQH�EDLVVH
JOREDOH�GH�VRQ�LQFLGHQFH�HW�GH�OD�PRUWDOLWr��VRQ�rYROXWLRQ�PrWDVWDWLTXH�HW�UrVLVWDQWH�m�OD�FDVWUDWLRQ��P&53&���PHWDVWDWLF�FDVWUDWLRQ�UHVLVWDQW
SURVWDWH�FDQFHU��HVW�DVVRFLrH�m�XQ�WDX[�GH�VXUYLH�m���DQV�GH�O�RUGUH�GH������/D�FDUDFWrULVDWLRQ�PROrFXODLUH�GHV�P&53&�D�SX�PRQWUHU�TXH�MXVTX�m
����GH�FHV�FDQFHUV�SUrVHQWHQW �GHV�YDULDQWV �SDWKRJqQHV�GDQV�OHV �JqQHV�GH�UrSDUDWLRQ�m�O�$'1� �GRQW �FHX[�SDUWLFLSDQW �m�OD �UHFRPELQDLVRQ
KRPRORJXH��SULQFLSDOHPHQW�UHSUrVHQWrV�SDU�OHV�JqQHV�%5&$��HW�%5&$���&HV�YDULDQWV�FRQIqUHQW�XQH�VHQVLELOLWr�m�XQH�FODVVH�UrFHQWH�GH�WKrUDSLHV
FLEOrHV�TXH�VRQW�OHV�LQKLELWHXUV�GH�3$53��&HV�PROrFXOHV��DXMRXUG�KXL�G�XWLOLVDWLRQ�FRXUDQWH�GDQV�OH�WUDLWHPHQW�GH�PDLQWLHQ�GHV�FDQFHUV�GH�O�RYDLUH�
VHPEOHQW �DXVVL �H�FDFHV �GDQV �OHV �P&53& �c �%5&$�Gr�FLHQWV �h� �'HV �rWXGHV �UrFHQWHV �WHOOH �TXH �O�HVVDL �352)RXQG �GDQV �OH �P&53& �VXJJqUHQW �TXH
O�LQDFWLYDWLRQ�G�DXWUHV�JqQHV�SDUWLFLSDQW�m�OD�UHFRPELQDLVRQ�KRPRORJXH�SHXYHQW�DXVVL�FRQIrUHU�XQH�VHQVLELOLWr�DX[�LQKLELWHXUV�GH�3$53�

'DQV�FH�FRQWH[WH��OH�/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU�GX�&HQWUH�)UDQpRLV�%DFOHVVH�D�GrYHORSSr�HQ������XQH�DQDO\VH�GHV�GrIDXWV
GH�UrSDUDWLRQ�m�O�$'1�SDU�VrTXHQpDJH�m�KDXW�GrELW��VXU�XQ�SDQHO�GH����JqQHV�SDUWLFLSDQW�PDMRULWDLUHPHQW�m�OD�UHFRPELQDLVRQ�KRPRORJXH��$�FH�MRXU�
����SDWLHQWV�DWWHLQWV�G�XQ�P&53&�RQW�ErQr�FLr�GH�FHWWH�DQDO\VH�D�Q�GH�SHUPHWWUH�OHXU�LQFOXVLRQ�GDQV�GHV�HVVDLV�FOLQLTXHV��3RXU�����GHV�SDWLHQWV
DQDO\VrV��XQ�YDULDQW�SDWKRJqQH�D�SX�sWUH�LGHQWL�r�����GHV�SDWLHQWV�SRVVrGDLHQW�XQ�YDULDQW�GHV�JqQHV�%5&$��HW�%5&$���PDLV�DXVVL������VXU�$70�
�����VXU�&'.���RX�HQFRUH������VXU�&+(.��RX�3$/%���'�DXWUHV�YRLHV�GH�VLJQDOLVDWLRQ�DYHF�XQ�LQWrUsW�WKrUDSHXWLTXH�SRWHQWLHO�RQW�DXVVL�rWr
H[SORUrHV��$LQVL��GHV�YDULDQWV�SDWKRJqQHV�GH�37(1�RQW�SX�sWUH�LGHQWL�rV�FKH]�����GHV�SDWLHQWV��HW�FKH]������FRQFHUQDQW�3,.�&$��(Q�Q������GHV
DQDO\VHV�VH�VRQW�UrYrOrHV�QRQ�LQWHUSUrWDEOHV��PDMRULWDLUHPHQW�HQ�UDLVRQ�G�XQH�TXDQWLWr�G�$'1�WURS�IDLEOH�SRXU�SRXYRLU�UrDOLVHU�XQH�DQDO\VH�GH
TXDOLWr��(Q�FRQVLGrUDQW�WRXV�OHV�JqQHV�GH�QRWUH�SDQHO�LPSOLTXrV�GDQV�OD�UHFRPELQDLVRQ�KRPRORJXH��OD�SURSRUWLRQ�GH�SDWLHQWV�SRVVrGDQW�XQ�YDULDQW
SDWKRJqQH�DWWHLQW������SRXYDQW�SHUPHWWUH�XQH�RULHQWDWLRQ�WKrUDSHXWLTXH�YHUV�OHV�LQKLELWHXUV�GH�3$53��'�DXWUH�SDUW������GHV�SDWLHQWV�SRVVrGDLHQW
XQ�YDULDQW�SDWKRJqQH�VXU�OHV�JqQHV�GH�OD�YRLH�3,�.�$.7�P725��RXYUDQW�DXVVL�O�DFFqV�SRWHQWLHO�m�GHV�WKrUDSLHV�FLEOrHV�DXWUHV�

/�rODUJLVVHPHQW�GH�O�H[SORUDWLRQ�GHV�FLEOHV�PROrFXODLUHV�DFWLRQQDEOHV�GDQV�OH�P&53&�SRXUUDLW�DLQVL��HQ�FRQFRUGDQFH�DYHF�OHV�UrVXOWDWV�GHV�HVVDLV
FOLQLTXHV�UrFHQWV��SHUPHWWUH�m�XQH�SURSRUWLRQ�LPSRUWDQWH�GHV�SDWLHQWV�GH�ErQr�FLHU�GH�SRVVLELOLWrV�WKrUDSHXWLTXHV�OHV�SOXV�DGDSWrHV�

3LiFH�MRLQWH���$EVWUDFWB$VVLVHV����B%5&$QHVVB9��GRF[
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$XUdOLHQ�025,1,

&6�����3URuO�JjQjWLTXH�GHV�FDUFLQRPHV�UjQDX[�f�FHOOXOHV�FKURPRSKREHV�HW�FDUDFWjULVDWLRQ�LPPXQRKLVWRFKLPLTXH�GH�O
LPSOLFDWLRQ
GH�OD�YRLH�GH�VLJQDOLVDWLRQ�P725�GDQV�OHXU�WXPRULJHQiVH�

$XWHXUV��

$XUrOLHQ�0RULQL���������7RP�'URVVDUW������0DUF�2OLYLHU�7LPVLW���������$UQDXG�0HMHDQ������&RQVWDQFH�7KLEDXOW���������$QQH�3DXOH�*LPHQH]�5RTXHSOR����
����-XGLWK�)DYLHU������9LUJLQLH�9HUNDUUH���������1HOO\�%XUQLFKRQ�������

���/DERUDWRLUH�GH�3DWKRORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���,16(50��(TXLSH�/DEHOOLVrH�SDU�OD�/LJXH�FRQWUH�OH�&DQFHU��3$5&&��8QLYHUVLWr�3DULV��3DULV��)UDQFH
���6HUYLFH�G�8URORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���6HUYLFH�G
8URORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���6HUYLFH�G
2QFRORJLH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$VVLVWDQFH�3XEOLTXH���+zSLWDX[�GH�3DULV��$3�+3�&HQWUH���+zSLWDO�(XURSrHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH

0RWV�FOHIV���&DUFLQRPHV�UrQDX[�m�FHOOXOHV�FKURPRSKREHV��VrTXHQpDJH�1*6��YDOLGDWLRQ�LPPXQRKLVWRFKLPLTXH��7LVVXH�0LFUR$UUD\��YRLH�P725

5jVXPj��

,QWURGXFWLRQ��

/HV �&DUFLQRPHV �5rQDX[ �m �&HOOXOHV �&KURPRSKREHV ��&K5&&� �VRQW �GHV �WXPHXUV �UDUHV� �UHSUrVHQWDQW �� �m ��� �� �GHV �WXPHXUV �GX �UHLQ� �/HXU �SUR�O
JrQrWLTXH�HVW�SHX�FRQQX�PDLV�O�rWXGH�GX�7&*$�GH������DYDLW�QRWDPPHQW�UHWURXYr�GHV�DOWrUDWLRQV�JrQrWLTXHV�VRPDWLTXHV�DX�VHLQ�GH�JqQHV�FRGDQW
SRXU�GHV�SURWrLQHV�LPSOLTXrHV�GDQV�OD�YRLH�GH�VLJQDOLVDWLRQ�P725��/
REMHFWLI�GH�QRWUH�rWXGH�rWDLW�G�H�HFWXHU�XQH�FDUDFWrULVDWLRQ�JrQrWLTXH�SUrFLVH
G�XQH�FRKRUWH�GH�&K5&&��FRPSOrWrH�SDU�XQ�SKrQRW\SDJH�LPPXQRKLVWRFKLPLTXH��WRXW�HQ�FODUL�DQW�OH�UzOH�GH�OD�YRLH�P725�

0DWjULHO�HW�PjWKRGHV��

$�SDUWLU�G�XQH�FRKRUWH�PRQRFHQWULTXH�UrWURVSHFWLYH�GH�����FDV�&K5&&��RSrUrV�GDQV�OHV�KzSLWDX[�1HFNHU�HW�*HRUJHV�3RPSLGRX��3DULV��HQWUH������HW
������QRXV�DYRQV�VrOHFWLRQQr����FDV�UHSUrVHQWDWLIV�GH�&K5&&�QRQ�PrWDVWDWLTXHV��SRXU�OHVTXHOV�OHXUV�SUR�OV�JrQrWLTXHV�HW�LPPXQRKLVWRFKLPLTXHV
RQW�rWr�rWXGLrV�

1RXV�DYRQV�UrDOLVr�O�rWXGH�JrQrWLTXH�VRPDWLTXH��$'1V�WXPRUDX[�H[WUDLWV�GH�IUDJPHQWV�FRQJHOrV��HW�FRQVWLWXWLRQQHOOH��$'1V�OHXFRF\WDLUHV��SDU
VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ��1RXV�DYRQV�XWLOLVr�XQ�SDQHO�PDLVRQ��6HT&DS�(=�+\SHU&DS��5RFKHd��FLEOr�GH����JqQHV�LQFOXDQW�OHV�JqQHV�GH
SUrGLVSRVLWLRQ�DX[�WXPHXUV�GX�UHLQ�HW�GH�OD�WXPRULJHQqVH�UrQDOH�FRPSUHQDQW�)/&1��37(1��73����76&���76&��HW�0725��8Q�EORF�GH�7LVVXH�0LFUR$UUD\
�70$��D�rWr�FRQVWUXLW��UHJURXSDQW����rFKDQWLOORQV���[rV�HQ�IRUPRO�HW�LQFOXV�HQ�SDUD�QH��GHV����WXPHXUV����SDU�WXPHXU��DYHF�OHXU�WLVVX�UrQDO�VDLQ
FRUUHVSRQGDQW� �1RXV �DYRQV �H�HFWXr �O�rWXGH �LPPXQRKLVWRFKLPLTXH �DYHF �GHV �DQWLFRUSV �FLEODQW �OHV �SURWrLQHV �SRXU �OHVTXHOOHV �GHV �DOWrUDWLRQV
JrQrWLTXHV�DYDLHQW�rWr�LGHQWL�rHV�DLQVL�TXH�$NW��$NW�3��S��6�.��S��6�.�3�HW��(%3��3��SURWrLQHV�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�P725��/H�PDUTXDJH�D
rWr�rYDOXr�m�O�DLGH�G�XQ�+�VFRUH��LQWHQVLWr��GH���m�����PXOWLSOLrH�SDU�OH�SRXUFHQWDJH�GH�FHOOXOHV�PDUTXrHV��

5jVXOWDWV��

6L[�YDULDWLRQV�G
LQWrUsW �RQW �rWr�LGHQWL�rHV�DX�QLYHDX�VRPDWLTXH����VXU �OH �JqQH�73�� �HW �XQH�VXU �0725� �DLQVL �TX
XQH�YDULDWLRQ�FRQVWLWXWLRQQHOOH �GX
JqQH�76&���/�LPPXQRPDUTXDJH�GH�OD�SURWrLQH�73���Q�D�SDV�SHUPLV�GH�GLVFULPLQHU�OHV�WXPHXUV�PXWrHV�GHV�DXWUHV�WXPHXUV��(Q�UHYDQFKH��OHV��
WXPHXUV�SRUWHXVHV�G
XQH�DOWrUDWLRQ�JrQrWLTXH�GDQV�OD�YRLH�P725��SUrVHQWDLHQW�XQ�PDUTXDJH�IRUW�GHV�SURWrLQHV�FLEODQW�FHWWH�YRLH��FRPSDUDWLYHPHQW
DX�WLVVX�UrQDO�VDLQ��HW�DX[����DXWUHV�WXPHXUV��R|�OH�PDUTXDJH�rWDLW�IDLEOH�RX�DEVHQW�

&RQFOXVLRQ��

/HV�PXWDWLRQV�GX�JqQH�73�� �VRQW�OHV�SOXV�IUrTXHPPHQW�LPSOLTXrHV�GDQV�OD�WXPRULJHQqVH�GHV�&K5&&��PDLV�QRQ�SUrGLFWLEOHV�SDU�XQH�rWXGH
LPPXQRKLVWRFKLPLTXH��(Q�UHYDQFKH��LO�H[LVWH�XQH�H[FHOOHQWH�FRUUrODWLRQ�HQWUH�O�H[SUHVVLRQ�LPPXQRKLVWRFKLPLTXH�GHV�SURWrLQHV�$NW��$NW�3��S��6�.�
S��6�.�3�HW��(%3��3��HW�OHV�DOWrUDWLRQV�JrQrWLTXHV�GH�OD�YRLH�P725��8QH�rWXGH�SOXV�ODUJH��SRUWDQW�VXU�O�HQVHPEOH�GH�OD�FRKRUWH�HW�LQFOXDQW�GHV
IRUPHV�PrWDVWDWLTXHV�GH�&K5&&��HVW�HQ�FRXUV��FH�TXL�SRXUUDLW�SHUPHWWUH�GH�PLHX[�rYDOXHU�O�LPSDFW�G�DOWrUDWLRQV�GDQV�OD�YRLH�P725�FRPPH
PDUTXHXUV�SURQRVWLFV�HW�SUrGLFWLIV�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�&K5&&�
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<DQQLFN�/(�%5,6

&6�����(YDOXDWLRQ�PXOWLFHQWULTXH�HQ�c�YUDLH�YLH�d�GH�OqLPSDFW�GX�VjTXHQhDJH�KDXW�GjELW�VXU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV
DWWHLQWV�GqKjPRSDWKLH�PDOLJQH�P\jORmGH�

$XWHXUV��

6RSKLH�9DQW\JKHP������3LHUUH�3HWHUOLQ������6\OYDLQ�7KrSRW������$XGUH\�0rQDUG������9LYLDQH�'XEUXLOOH������&DPLOOH�'HERUG������7KLHUU\�*XLOODXPH�����
6RUD\D�:XLOOHPH������$PDQGLQH�/H�%RXUJHRLV������$OLFH�*DUQLHU������&DWKHULQH�*RGRQ������2OLYLHU�7KHLVHQ������0DULRQ�(YHLOODUG������-DFTXHV�'HODXQD\
�����+HUYr�0DLVRQQHXYH������1DGLQH�0RULQHDX������%UXQR�9LOOHPDJQH������6WrSKDQH�9LJRXURX[������)UDQpRLV�6XELJHU������(OVD�/HVWDQJ������0DULRQ
/RLUDW������$QQH�3DUFHOLHU������3DVFDO�*RGPHU������0rODQLH�0HUFLHU������$GULHQ�7UHERXHW������/HQDLJ�/H�&OHFK�������5RQDQ�/H�&DOORFK�������&rOLQH
%RVVDUG�������$QQH�0RUHDX�������9DOrULH�8JR�������0DWKLOGH�+XQDXOW������3KLOLSSH�0RUHDX������6WHYHQ�/H�*RXLOO������3DWULFH�&KHYDOOLHU������0DULH�&
%rQr�������<DQQLFN�/H�%ULV���������

���+rPDWRORJLH�ELRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��*RXSH�&RQ�XHQW��1DQWHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+'�9HQGrH��/D�5RFKH�6��<RQ��)UDQFH
���+rPDWRORJLH�ELRORJLH��&+'�9HQGrH��/D�5RFKH6��<RQ��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+�6W�1D]DLUH��6W�1D]DLUH��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+�9DQQHV��9DQQHV��)UDQFH
���+rPDWRORJLH�FOLQLTXH��&+�/RULHQW��/RULHQW��)UDQFH
����+rPDWRORJLH�FOLQLTXH��&+�4XLPSHU��4XLPSHU��)UDQFH
����$QDWRPRSDWKRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
����+rPDWRORJLH�ELRORJLH��&+8�$QJHUV��$QJHUV��)UDQFH
����+rPDWRORJLH�%LRORJLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����&5&1$��805������,16(50��1DQWHV��)UDQFH

0RWV�FOHIV���1*6�P\rORG\VSODVLH�V\QGURPH�P\rORSUROLIrUDWLI

5jVXPj��

/H�GrYHORSSHPHQW�GX�VrTXHQpDJH�KDXW�GrELW��QH[W�JHQHUDWLRQ�VHTXHQFLQJ��1*6��D�SHUPLV�G�DPrOLRUHU�OD�FRQQDLVVDQFH�GX�SD\VDJH�JrQRPLTXH�GHV
KrPRSDWKLHV�PDOLJQHV��/HV�QRXYHDX[�ELRPDUTXHXUV�TXH�VRQW�OHV�PXWDWLRQV�VRPDWLTXHV��06��Q�RQW�FHSHQGDQW�SDV�HQFRUH�WURXYr�OHXU�SODFH�GDQV�OD
VWUDWrJLH�GLDJQRVWLTXH�HW�WKrUDQRVWLTXH��&HWWH�rWXGH�REVHUYDWLRQQHOOH�PXOWLFHQWULTXH�D�rYDOXr�O�LPSDFW�GHV�06�GrWHFWrHV�HQ�1*6�VXU�OD�SULVH�HQ
FKDUJH�GHV�KrPRSDWKLHV�P\rORwGHV�FKURQLTXHV��+0&��

7RXV�OHV�SDWLHQWV�D\DQW�ErQr�FLr�G�XQH�rWXGH�PROrFXODLUH��SUHVFULWH�HQ�UrXQLRQ�GH�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH��HQWUH�2FWREUH������HW�0DUV�����
RQW�rWr�LQFOXV��8Q�SDQHO�GH����JqQHV�D�rWr�DSSOLTXr�m�O�DQDO\VH�G�$'1�GH�VDQJ�SrULSKrULTXH�RX�GH�PRHOOH�RVVHXVH�VHORQ�XQH�PrWKRGH�+DORSOH[�DYHF
OD�WHFKQRORJLH�0L6HT�,OOXPLQD�

'DQV�XQ�SUHPLHU�JURXSH��$��1 ����FHWWH�DQDO\VH�YLVDLW�m�OD�UHFKHUFKH�G�XQH�KrPDWRSRwqVH�FORQDOH��+&��SRXU�FRQ�UPHU�RX�LQ�UPHU�XQ�GLDJQRVWLF
G�,&86 ��,GLRSDWKLF �&\WRSHQLD �RI �8QGHWHUPLQHG �6LJQL�FDQFH� �RX �&&86 ��&ORQDO �&\WRSHQLD �RI �8QGHWHUPLQHG �6LJQLgFDQFH� �1 ��� �GH �V\QGURPH
P\rORG\VSODVLTXH��60'��GH�V\QGURPH�PL[WH�0'6�103�1 �����G�DQrPLH�UrIUDFWDLUH��1 ����RX�GH�QrRSODVLH�P\HORSUROLIrUDWLYH��103��1 ����VXU�OD
EDVH�GHV�UHFRPPDQGDWLRQV�206��'DQV�XQ�VHFRQG�JURXSH��%���OH�EXW�rWDLW�GH�PHVXUHU�O�LPSDFW�WKrUDQRVWLTXH�GHV�06�HQ�IRQFWLRQ�GHV�GRQQrHV�GH�OD
OLWWrUDWXUH�

$X�VHLQ�GX�JURXSH�$��1 �����OHV�DQRPDOLHV�SULQFLSDOHV�rWDLHQW�GHV�F\WRSrQLHV��������XQH�WKURPERF\WRVH�������RX�XQH�PRQRF\WRVH��������8Q
FDU\RW\SH�QRUPDO�DYDLW�rWr�UHWURXYr�SRXU�����GHV�SDWLHQWV�HW�rWDLW�QRQ�LQIRUPDWLI�SRXU�����8QH�+&�D�rWr�REVHUYrH�FKH]����SDWLHQWV��FRQ�UPDQW�XQ
GLDJQRVWLF�GH�+0&��$�O�LQYHUVH��O�DEVHQFH�G�+&��1 ����D�SHUPLV�G�H[FOXUH�O�K\SRWKqVH�GLDJQRVWLTXH�LQLWLDOH�GDQV�����GHV�FDV��WDQGLV�TX�DXFXQH
LQIRUPDWLRQ�GrFLVLYH�Q�rWDLW�DSSRUWrH�SRXU����SDWLHQWV�

$X�VHLQ�GX�JURXSH�%��1 �����GHV�06�SURQRVWLTXHV�RQW�rWr�UHWURXYrHV�SRXU�����GHV�SDWLHQWV��GH�PDXYDLV�SURQRVWLF�SRXU����G�HQWUH�HX[��&HV
REVHUYDWLRQV�RQW�HX�XQ�LPSDFW�WKrUDSHXWLTXH�SRXU����SDWLHQWV� �DYHF�XQH�JUH�H�GH�FHOOXOHV�VRXFKHV�KrPDWRSRwrWLTXHV�SRXU����HW�O�LQLWLDWLRQ�G�XQ
WUDLWHPHQW�SDU�DJHQW�GrPrWK\ODQW�SRXU����$�O�LQYHUVH��XQH�GrVHVFDODGH�D�SX�sWUH�SURSRVrH�m���SDWLHQWV�DYHF�GHV�PDUTXHXUV�GH�ERQ�SURQRVWLF�RX
O�DEVHQFH�GH�PDUTXHXUV�GH�PDXYDLV�SURQRVWLF�

$X�WRWDO��O�XWLOLVDWLRQ�GX�1*6��GH�IDpRQ�UDLVRQQrH�DSUqV�GrFLVLRQ�FROOHFWLYH��D�FRQGXLW�GDQV�FHWWH�rWXGH�GH�YLH�UrHOOH�m�O�REWHQWLRQ�G�XQ�GLDJQRVWLF
LQWrJUr �IRUPHO �GDQV ���� �GHV �FDV �SRXU �OH �JURXSH �GH �SDWLHQWV �rWXGLrV �m �YLVrH �GLDJQRVWLTXH� �DYHF ���� �GH �FRQ�UPDWLRQ �HW ���� �G�H[FOXVLRQ �GH
O�K\SRWKqVH�LQLWLDOH��,O�HVW�FULWLTXH�GH�FRQVLGrUHU�FHV�DQDO\VHV�HQ�VrTXHQpDJH�KDXW�GrELW�GDQV�OH�FRQWH[WH�GHV�DXWUHV�H[SORUDWLRQV��'H�SOXV��GDQV�OD
FRKRUWH�m�YLVrH�WKrUDQRVWLTXH��OHV�UrVXOWDWV�GX�1*6�RQW�FRQGXLW�m�XQH�PRGL�FDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GX�SDWLHQW�GDQV�����GHV�FDV��WRXMRXUV�HQ
SUHQDQW�HQ�FRPSWH�O�HQVHPEOH�GHV�GRQQrHV�FOLQLTXHV�HW�ELRORJLTXHV�GH�FKDTXH�SDWLHQW�

3LiFH�MRLQWH���$VVLVHV������GRF[
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&KU\VWHOOH�&RODV

&6�����'RQQjHV�FOLQLTXHV�HW�PROjFXODLUHV�LVVXHV�GH�OD�EDVH�GH�GRQQjHV�GX�FRQVRUWLXP�HXURSjHQ�r&DUH�IRU�&005's�f�SURSRV�GH
���SDWLHQWV�&005'��FRQVWLWXWLRQDO�PLVPDWFK�UHSDLU�GHuFLHQF\����GLVFXVVLRQ�GHV�DVSHFWV�GLJHVWLIV�HW�GX�FKHYDXFKHPHQW

SKjQRW\SLTXH�DYHF�OH�V

$XWHXUV��

&KU\VWHOOH�&RODV������+rOqQH�'HOKRPHOOH������0DULQH�/H�0HQWHF������%UXQR�%XHFKHU������-rURPH�9LDOD������(GRXDUG�&RWWHUHDX������'HOSKLQH�%RQQHW�����
7KLHUU\�)UrERXUJ������/DXUHQFH�)DLYUH������6RSKLH�/HMHXQH������1DWDFKD�(QW]�:HUOH������-XOLH�7LQDW�������)UDQpRLVH�'HVVHLJQH�������'RPLQLTXH�/HURX[
������$UQDXOW�9HUVFKXXU�������1LFRODV�-DQLQ�������&KULVWLQH�'HYDOFN�������6KHLOD�8QJHU�������$PDO�%HQPRXVVD�������(GLWD�.DELFNRYD�������0DXUL]LR
*HQXDUGL�������'DQLHO�5XHGD�������<DHO�*ROGEHUJ�������=RKDU�/HYL�������&ODUD�5XL]�3RQWH�������'DQXWD�-DQXV]NLHZLF]�/HZDQGRZVND�������0DUWLQH
0XOrULV�������.DWKDULQD�:LPPHU�������+DQV�9DVHQ�������/DXUHQFH�%UXJLqUHV�����

���'rSDUWHPHQW�GH�*rQrWLTXH��36/�5HVHDUFK�8QLYHUVLW\��,QVWLWXW�&XULH��3$5,6��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��36/�5HVHDUFK�8QLYHUVLW\��,QVWLWXW�&XULH��6DLQW�&ORXG��)UDQFH
���6HUYLFH�GH�*DVWUR�HQWrURORJLH�HW�1XWULWLRQ�3rGLDWULTXH��+zSLWDO�8QLYHUVLWDLUH�5REHUW�'HEUr��$3+3��3$5,6��)UDQFH
���2QFRJrQrWLTXH��&+58�7URXVVHDX��7RXUV��)UDQFH
���*DVWURHQWrURORJLH��&+8�3XUSDQ��7RXORXVH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY������&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��5RXHQ��)UDQFH
���*rQrWLTXH�0rGLFDOH��&+8�'LMRQ�%RXUJRJQH���'LMRQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+58�/LOOH��/LOOH��)UDQFH
���2QFRSrGLDWULH��/HV�+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ���6WUDVERXUJ��)UDQFH
����*rQrWLTXH�0rGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����2QFRJrQrWLTXH��&HQWUH�/rRQ�%HUDUG����/\RQ��)UDQFH
����*rQrWLTXH��&+8��*UHQREOH���*UHQREOH��)UDQFH
����2QFRSrGLDWULH��+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
����*rQrWLTXH��&OLQLTXHV�8QLYHUVLWDLUHV�6DLQW�/XF��%UX[HOOHV��%HOJLTXH
����+8'(5)��8/%��%UX[HOOHV��%HOJLTXH
����*rQrWLTXH��&HQWUH�KRVSLWDOLHU�XQLYHUVLWDLUH�YDXGRLV��/DXVDQH��6XLVVH
����*rQrWLTXH��)DFXOWr�GH�0rGHFLQH�HW�GH�3KDUPDFLH��&DVDEODQFD��0DURF
����*rQrWLTXH��8QLYHUVLW\�+RVSLWDO��3UDJXH��5rSXEOLTXH�WFKqTXH
����*rQrWLTXH��3ROLFOLQLFR�8QLYHUVLWDULR�$��*HPHOOL���5RPH��,WDOLH
����*rQrWLTXH��+RVSLWDO����GH�2FWXEUH��0DGULG��(VSDJQH
����5HFDQQDWL�LQVWLWXWH�RI�JHQHWLFV��5DELQ�0HGLFDO�&HQWHU��3HWDK�7LNYD��,VUDtO
����*DVWURHQWHURORJ\�,QVWLWXWH��5DELQ�0HGLFDO�&HQWHU��3HWDK�7LNYD��,VUDtO
����*rQrWLTXH��)XQGDFLRQ�3}EOLFD�*DOHJD�GH�0HGLFLQD�;HQRPLFD��6DQWLDJR�&RPSRVWHOD��(VSDJQH
����'HSDUWPHQW�RI�3HGLDWULF�2QFRORJ\��+HPDWRORJ\�DQG�%RQH�0DUURZ�7UDQVSODQWDWLRQ��3R]QD��8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��3R]QD���3RORJQH
����,16(50�8�����3LHUUH�HW�0DULH�&XULH�8QLYHUVLW\��3$5,6��)UDQFH
����*rQrWLTXH��0HGL]LQLVFKH�8QLYHUVLWoW�,QQVEUXFN��,QQVEUXFN��$XWULFKH
����*DVWURHQWHURORJ\��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWUH��/HLGHQ��3D\V�%DV
����2QFRSrGLDWULH��*XVWDYH�5RXVV\�FDQFHU�FDPSXV��9LOOHMXLI��)UDQFH

0RWV�FOHIV���&005'��&DQFHUV�GLJHVWLIV��$GrQRPHV��EDVH�GH�GRQQrH��&�&005'��6\QGURPH�GH�/\QFK

5jVXPj��

/H�V\QGURPH�&005'��&RQVWLWXWLRQDO�0LVPDWFK�5HSDLU�'H�FLHQF\���G~�m�GHV�PXWDWLRQV�ELDOOrOLTXHV�FRQVWLWXWLRQQHOOHV�GDQV�XQ�GHV���JqQHV�005��HVW
FDUDFWrULVr�SDU�GHV�WXPHXUV�PXOWLSOHV�HW�SUrFRFHV�TXL�LQFOXHQW�GHV�WXPHXUV�GX�VSHFWUH�GX�V\QGURPH�GH�/\QFK��$�SDUWLU�GHV�GRQQrHV�GH�OD�EDVH
HXURSrHQQH�GX�FRQVRUWLXP�&DUH�)RU�&005'��&�&005'��QRXV�UDSSRUWRQV�OD�SUrVHQWDWLRQ�FOLQLTXH�HW�PROrFXODLUH�GH����SDWLHQWV�&005'�DYHF�XQH
GHVFULSWLRQ�SOXV�SDUWLFXOLqUHPHQW�FLEOrH�VXU�OHV�DVSHFWV�GLJHVWLIV�

3DUPL�OHV�����WXPHXUV�GrYHORSSrHV�SDU�FHV�SDWLHQWV��RQ�QRWH����FDQFHUV�GLJHVWLIV��SULQFLSDOHPHQW��PDLV�SDV�H[FOXVLYHPHQW��DX�QLYHDX�FRORUHFWDO�
&HV�FDQFHUV�VRQW�UDSSRUWrV�FKH]����SDWLHQWV�DYHF�XQ�nJH�PrGLDQ�GH������DQV���������&H�W\SH�GH�FDQFHU�rWDLW�OD�SUHPLqUH�PDQLIHVWDWLRQ�GH�OD
PDODGLH�SRXU����SDWLHQWV�HW�OD�FDXVH�GH�GrFqV�SRXU���SDWLHQWV��7RXWHV�OHV�WXPHXUV�GLJHVWLYHV�DQDO\VrHV��VDXI�GHX[��SUrVHQWDLHQW�XQH�LQVWDELOLWr�GHV
PLFURVDWHOOLWHV�HW�WRXWHV��VDXI�XQH��XQH�LPPXQRKLVWRFKLPLH�DQRUPDOH�GDQV�OD�WXPHXU��6HXOHPHQW�OD�PRLWLr�G�HQWUH�HOOHV�SUrVHQWDLHQW�rJDOHPHQW�XQH
SHUWH�HQ�WLVVX�VDLQ��1RXV�GLVSRVRQV�GHV�GRQQrHV�HQGRVFRSLTXHV�SRXU����SDWLHQWV��'HV�DGrQRPHV�FROLTXHV�VRQW�UDSSRUWrV�FKH]�WRXV�VDXI�XQ��OH�SOXV
MHXQH�m�O�nJH�GH���DQV��3OXV�GH�OD�PRLWLr�GH�FHV�SDWLHQWV�DYDLW�GHV�DGrQRPHV�PXOWLSOHV���!�����HW�WRXV�DX�PRLQV�XQ�DGrQRPH�DYDQFr��(Q�Q�FHUWDLQHV
VLWXDWLRQV�FOLQLTXHV�LOOXVWUHQW�XQ�FKHYDXFKHPHQW�SKrQRW\SLTXH�HQWUH�OH�V\QGURPH�&005'�HW�OH�V\QGURPH�GH�/\QFK�TXL �SHXW�FRPSOLTXHU�OH
GLDJQRVWLF�

(Q�FRQFOXVLRQ��OHV�SDWLHQWV�&005'�RQW�XQH�DWWHLQWH�VrYqUH�\�FRPSULV�DX�QLYHDX�GLJHVWLI�DYHF�GH�PXOWLSOHV�DGrQRPHV�HW�GHV�FDQFHUV�SUrFRFHV�m�OD
IRLV�DX�QLYHDX�FROLTXH�PDLV�DXVVL�VXU�OH�UHVWH�GX�WXEH�GLJHVWLI��8Q�GrSLVWDJH�SUrFRFH�HW�LQWHQVLI�GH�FHV�OrVLRQV�HVW�QrFHVVDLUH�FDU�OHXU�UrVHFWLRQ
SHUPHWWUDLW�G�rYLWHU�OHXU�GrJrQrUHVFHQFH��'HV�UHFRPPDQGDWLRQV�GH�VXUYHLOODQFH�RQW�rWr�SXEOLrHV�SDU�OH�FRQVRUWLXP�&�&005'�HQ������HW�VRQW�HQ
FRXUV�G�rYDOXDWLRQ��/H�FRQWLQXXP�FOLQLTXH�HQWUH�V\QGURPH�&005'�HW�V\QGURPH�GH�/\QFK�VXJJqUH�XQ�FRQWLQXXP�PROrFXODLUH�GRQW�OH�PrFDQLVPH�HVW
HQFRUH�HQ�FRXUV�G�H[SORUDWLRQ�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH
HW�JdQdWLTXH�WXPRUDOH

$UQDXG�/$*$5'(

&6�����$SSRUWV�GHV�8QLTXH�0ROHFXODU�,QGH[�SRXU�OD�GjWHFWLRQ�GH�PRVDmTXH�JHUPLQDOH�SDU�1*6���UHWRXU�GqH[SjULHQFH�GDQV�OD
QjRSODVLH�HQGRFULQLHQQH�PXOWLSOH�GH�W\SH���

$XWHXUV��

$UQDXG�/DJDUGH���������$PLUD�0RKDPHG������$QWRLQH�7DEDULQ������&DWKHULQH�5RFKH������%ULJLWWH�'HOHPHU������$QQH�%DUOLHU���������3DXOLQH�5RPDQHW����
��

���00*��$L[�0DUVHLOOH�8QLY��,16(50��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�PROrFXODLUH��KzSLWDO�GH�/D�&RQFHSWLRQ��0DUVHLOOH��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH��'LDErWRORJLH�HW�0DODGLHV�0rWDEROLTXHV��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�'LDEqWH�1XWULWLRQ��+zSLWDO�5REHUW�'HEUr��5HLPV��)UDQFH

0RWV�FOHIV���PRVDwFLVPH��GLJLWDO�1*6��1(0���80,��0(1�

5jVXPj��

/D�QrRSODVLH�HQGRFULQLHQQH�PXOWLSOH��1(0���HVW�XQH�PDODGLH�KrUrGLWDLUH�m�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��GXH�m�GHV�DQRPDOLHV�GX�JqQH
0(1���TXL�VH�FDUDFWrULVH�SDU�O�DVVRFLDWLRQ�GH�SOXVLHXUV�OrVLRQV�GX�V\VWqPH�HQGRFULQHV���K\SHUSDUDWK\URwGLH��+37�����������WXPHXUV�QHXURHQGRFULQHV
GLJHVWLYHV��71('�����������DGrQRPHV�K\SRSK\VDLUHV��+<3������������SDUIRLV�DVVRFLrHV�m�GHV�OrVLRQV�GLWHV�PLQHXUHV���DGrQRPHV�VXUUrQDOLHQV�
WXPHXUV�FDUFLQRwGHV��WK\PRPHV����������/HV�DQDO\VHV�FRQVWLWXWLRQQHOOHV�FODVVLTXHV��VrTXHQpDJH�HW�0/3$��VRQW�SRVLWLYHV�FKH]�SOXV�����GHV�SDWLHQWV
SUrVHQWDQW�XQH�1(0��FOLQLTXHPHQW�ELHQ�DXWKHQWL�rH������4XHOTXHV�FDV�GH�PRVDwFLVPH�RQW�rWr�GrFULWV�SRXU�OH�JqQH�0(1�� �SULQFLSDOHPHQW�PLV�HQ
rYLGHQFH�ORUV�GH�OD�WUDQVPLVVLRQ�GH�OD�PDODGLH�m�OD�GHVFHQGDQFH��������/�XWLOLVDWLRQ�G�XQH�OLEUDLULH�FLEOrH�4,$VHT�7DUJHWHG�'1$�3DQHOV��4LDJHQ�
LQFOXDQW�GHV�80,V��XQLTXH�PROHFXODU�LQGH[����SHUPHW�GH�GHVFHQGUH�OH�VHXLO�GH�GrWHFWLRQ�GHV�PXWDWLRQV�GH�IDLEOH�IUrTXHQFH�DOOrOLTXH��)$��HQ
rOLPLQDQW�OHV�HUUHXUV�GH�VrTXHQpDJH��/HV�80,V�VRQW�FRQVWLWXrV�GH�VrTXHQFHV�XQLTXHV�DOrDWRLUHV������SRVVLELOLWrV��SHUPHWWDQW�G�LGHQWL�HU�OHV�FRSLHV
JrQrUrHV�m�SDUWLU�G�XQ�PsPH�IUDJPHQW�G�$'1�DX�FRXUV�GHV�rWDSHV�GH�3&5��8Q�WUDLWHPHQW�ELR�LQIRUPDWLTXH�VSrFL�TXH�DYHF�OH�ORJLFLHO�&/&�*HQRPLFV
:RUNEHQFK��4LDJHQ��SHUPHW�GH�GLVVRFLHU�OHV�UHDGV�XQLTXHV��RX�VLQJOHWRQ��GHV�GXSOLFDWV�GH�3&5��HQ�rOLPLQDQW�OHV�GLVFRUGDQFHV�DX�VHLQ�GHV�GXSOLFDWV
GH�3&5�

$X�FRXUV�GH�QRWUH�DFWLYLWr�GH�GLDJQRVWLF��QRXV�DYRQV�DLQVL�PLV�HQ�rYLGHQFH����YDULDQWV�SDWKRJqQHV�HQ�PRVDwTXH�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�1(0�
�VrTXHQpDJH�VXU�0LVHT'[��,OOXPLQD���GRQW�O�DQDO\VH�SDU�VrTXHQpDJH�6DQJHU���0/3$�GH�SUHPLqUH�LQWHQWLRQ�rWDLW�QrJDWLYH��/D�SUrVHQFH�GH�OD
YDULDWLRQ�SDWKRJqQH�D�rWr�FRQ�UPrH�SDU�XQH�VHFRQGH�WHFKQLTXH�RX�VXU�XQ�VHFRQG�SUrOqYHPHQW�

3DWLHQW������+37�m����DQV��WXPHXU�FDUFLQRwGH�PrGLDVWLQDOH��m����DQV��+\S�m����DQV

0(1��10B����������F����B���GHO$7��S��,OH���IV��������������������)$ ��������SURIRQGHXU����;�

3DWLHQW������+37��WK\PRPH�m����DQV

0(1����F����&!7��S��*OQ��������������������������������������������������������)$ �����������;�

3DWLHQW������+37��71('��WK\PRPH��+<3�m����DQV

0(1����F������*!$��S���"�����������������������������������������������������������)$ �����������;�

�

&HV �SUHPLHUV �FDV �LGHQWL�rV �DX �VHLQ �GX�ODERUDWRLUH �PRQWUHQW �TXH�OH �PRVDwFLVPH�JHUPLQDO �HVW �m �SUHQGUH �SOXV �HQ �FRQVLGrUDWLRQ �GDQV �OHV �VLWXDWLRQV
G�H[SORUDWLRQV�QrJDWLYHV�SRXU�GHV�SUR�OV�FOLQLTXHV�FODLUHPHQW�DVVRFLr�m�XQH�1(0��RX�GHV�FDV�DSSDUHQWV�GH�1(0��GH�QRYR�

&HWWH�FRQVWDWDWLRQ��QRXV�D�RULHQWr�YHUV�XQH�DQDO\VH�UrWURVSHFWLYH�GH�QRV�SDWLHQWV�SUrVHQWDQW�FOLQLTXHPHQW�XQH�1(0��PDLV�QRQ�rOXFLGrH�VXU�OH�SODQ
JrQrWLTXH��DSUqV�XQH�SKDVH�GH�YDOLGDWLRQ�YLVDQW�m�GrWHUPLQHU�OHV�FULWqUHV�TXDOLWr�HW�OH�VHXLO�GH�VHQVLELOLWr�DG�KRF�SHUPHWWDQW�GH�JDUDQWLU�XQ�UrVXOWDW
�DEOH�

5jIjUHQFHV�

��7KDNNHU�HW�DO��-&(0�����

��5RPDQHW�HW�DO�-&(0�����

��&RSSLQ�HW�DO��(-(�����

��)DURRN�HW�DO��(QGRFU��$EVWU�����

��.OHLQ�HW�DO��*HQHW�0HG������

3LiFH�MRLQWH���$SSRUWV�GHV�8QLTXH�0ROHFXODU�,QGH[�SRXU�OD�GrWHFWLRQ�GH�PRVDwTXH�JHUPLQDOH�SDU�1*6��UHVXPH�RFW�����GRF[



6(66,216�6,08/7$1((6������*dQdWLTXH
&KURPRVRPLTXH

&DUROLQH�6&+/87+���%2/$5'

&6�����7UDQVPLVVLRQ�IDPLOLDOH�GH�FKURPRDQDJHQHVLV���f�SURSRV�GH�WURLV�IDPLOOHV

$XWHXUV��

-XOLH�0DVVRQ���������0DULRQ�%HDXPRQW���������.HYLQ�8JXHQ���������&rOLQH�3HEUHO�5LFKDUG������0DWKLOGH�)UrWLJQ\������)ODYLH�'LJXHW������3LHUUH�$QWRLQH
5ROODW�)DUQLHU������,VDEHOOH�3HUWKXV������&ODLUH�%DUGHO������0DULDQQH�7LOO������'RPLQLTXH�%RJJLR������1LFRODV�&KDWURQ���������&KDUOLQH�&DUWHOOLHU������
$XGUH\�3XWRX[����������)DELHQQH�5DVNLQ�&KDPSLRQ�������-rURPH�0DVVDUGLHU�������&KULVWLQH�9LQFLJXHUUD������3DWULFN�/XW]�������%rUrQLFH�'RUD\������
'DPLHQ�6DQODYLOOH���������&DUROLQH�6FKOXWK�%RODUG�������

���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�0rWDEROLVPH�rQHUJrWLTXH�HW�GrYHORSSHPHQW�QHXURQDO��,QVWLWXW�1HXUR0\R*qQH�&156�805�������,16(50�8������8QLYHUVLWr�/\RQ����/\RQ�
)UDQFH
���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+58�%UHVW��%UHVW��)UDQFH
���6HUYLFH�GH�&\WRJrQrWLTXH�0rGLFDOH��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���6HUYLFH�G�+rPDWRORJLH�%LRORJLTXH��%LRORJLH�PROrFXODLUH�GHV�SDWKRORJLHV�GH�O�KrPRVWDVH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���&HOOXOH�ELR�LQIRUPDWLTXH�GH�OD�SODWHIRUPH�1*6��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����&HQWUH�3OXUL�GLVFLSOLQDLUH�GH�'LDJQRVWLF�3UrQDWDO��+zSLWDO�)HPPH�0qUH�(QIDQW��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����*(1'(9�7HDP��&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8������&156�805������8&%/���/\RQ��)UDQFH
����&HQWUH�3OXUL�GLVFLSOLQDLUH�GH�'LDJQRVWLF�3UrQDWDO��+zSLWDO�/\RQ�6XG��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�G�RQFR�KrPDWRORJLH�SrGLDWULTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�OD�5rXQLRQ���+zSLWDO�)rOL[�*X\RQ��6DLQW�'HQLV��)UDQFH

0RWV�FOHIV���&KURPRDQDJHQHVLV��UHFRPELQDLVRQ��PrLRVH��GLDJQRVWLF�SUrQDWDO

5jVXPj��

/HV�FKURPRDQDJHQHVLV�UHJURXSHQW�XQ�HQVHPEOH�GH�UHPDQLHPHQWV�FKURPRVRPLTXHV�H[WUsPHPHQW�FRPSOH[HV��TXL�FRUUHVSRQGUDLHQW�m�O�rFODWHPHQW
G�XQ�FKURPRVRPH�VXLYL�GH�VD�UHFRQVWLWXWLRQ�HQ�XQ�rYqQHPHQW�FDWDVWURSKLTXH�XQLTXH��/HV�FKURPRDQDJHQHVLV�FRQVWLWXWLRQQHOV�VRQW�GHV�rYqQHPHQWV
UDUHV��HQFRUH�SHX�FRQQXV��WDQW�GDQV�OHXU�IUrTXHQFH�TXH�GDQV�OHXUV�RULJLQHV��/D�WUqV�JUDQGH�PDMRULWr�HVW�UDSSRUWrH�FRPPH�GH�QRYR��LPSOLTXDQW
SUrIrUHQWLHOOHPHQW�OD�PrLRVH�SDWHUQHOOH��6HXOH�XQH�GL]DLQH�GH�FDV�GH�WUDQVPLVVLRQ�IDPLOLDOH�D�rWr�GrFULWH�m�FH�MRXU�

1RXV�UDSSRUWRQV���FDV�GH�WUDQVPLVVLRQ�IDPLOLDOH�GH�FKURPRDQDJHQHVLV���WRXV�KrULWrV�G�XQ�SDUHQW�VDLQ��/HV�UHPDQLHPHQWV�RQW�rWr�FDUDFWrULVrV�SDU
FDU\RW\SH��),6+��$&3$�HW�:*6��:KROH�*HQRPH�6HTXHQFLQJ���3RXU���GHV���SDUHQWV��OH�GLDJQRVWLF�GH�FKURPRDQDJHQHVLV�Q�D�SX�sWUH�SRVr�TX�DSUqV
:*6�

)DPLOOH�����/D�PqUH�HVW�SRUWHXVH�G�XQ�UHPDQLHPHQW�GX�FKURPRVRPH����LPSOLTXDQW����JDLQV��GH�����m����NE��HW�XQH�GrOrWLRQ������NE���'XUDQW�OD
SUHPLqUH�JURVVHVVH��O�DPQLRFHQWqVH�UrDOLVrH�SRXU�GrSLVWDJH�FRPELQr�m�ULVTXH�D�PRQWUr�FKH]�OH�I�WXV�XQ�FKURPRVRPH����UHPDQLr�DYHF�OD�GrOrWLRQ
PDWHUQHOOH������NE���XQ�JDLQ�GH�����NE�HW�XQ�JDLQ�GH�OD�SDUWLH�WHUPLQDOH�GX�EUDV�ORQJ����T����TWHU����0E��LQWrUHVVDQW�OD�UrJLRQ�FULWLTXH�GX
V\QGURPH�GH�'RZQ��PRWLYDQW�XQH�,0*��/RUV�GH�OD�VHFRQGH�JURVVHVVH��OH�I�WXV�rWDLW�SRUWHXU�GH�GHX[�FKURPRVRPHV����G�DVSHFW�QRUPDO�DYHF
VHXOHPHQW�OD�GrOrWLRQ�G�RULJLQH�PDWHUQHOOH�����NE���/D�JURVVHVVH�V�HVW�DUUsWrH�VSRQWDQrPHQW��/RUV�GH�OD�WURLVLqPH�JURVVHVVH��OH�FKURPRVRPH���
UHPDQLr�PDWHUQHO�D�rWr�WUDQVPLV�m�O�LGHQWLTXH�DX�I�WXV��/D�JURVVHVVH�HVW�HQ�FRXUV�

)DPLOOH�����/D�PqUH�HVW�SRUWHXVH�HQ�$&3$�G�XQ�JDLQ�GH�GHX[�FRSLHV�GH����NE�VXU�OH�FKURPRVRPH�;�HQ�;T����/H�:*6�D�PRQWUr�TXH�FH�JDLQ
FRUUHVSRQG�m�OD�SUrVHQFH�GHX[�EORFV�UHPDQLrV�LGHQWLTXHV�DVVRFLDQW�XQ�JDLQ�GH���NE��DXFXQ�JqQH���XQ�JDLQ�GH���NE����SUHPLHUV�H[RQV�GX�JqQH�)��
HW�XQ�JDLQ�GH����NE����GHUQLHUV�H[RQV�GX�JqQH�)����6RQ��OV��VXLYL�SRXU�XQH�KrPRSKLOLH�%��D�KrULWr�G�XQ�FKURPRVRPH�;�UHFRPELQr�SRUWHXU�G�XQ�VHXO
EORF�GH�JDLQV�HW�G�XQH�GrOrWLRQ�GH�O�H[RQ���GX�JqQH�)��

)DPLOOH�����/H�SqUH�HVW�SRUWHXU�G�XQ�UHPDQLHPHQW�GX�FKURPRVRPH����rYRTXDQW�XQH�LQVHUWLRQ�LQWUDFKURPRVRPLTXH�SrULFHQWULTXH��/H�:*6�D�PRQWUr
OD�SUrVHQFH�GH����GrOrWLRQV��GH�����m����NE���6RQ��OV�SUrVHQWH�XQ�UHWDUG�GHV�DFTXLVLWLRQV�HW�D�KrULWr�G�XQ�FKURPRVRPH����UHFRPELQr�SUrVHQWDQW��
JDLQV��GH�����NE�m���0E��HW�XQH�SHUWH������0E�����

(Q�FRQFOXVLRQ��OHV�FKURPRDQDJHQHVLV�FRQVWLWXWLRQQHOV�SHXYHQW�sWUH�DVVRFLrV�m�XQ�SKrQRW\SH�QRUPDO��/HXU�IUrTXHQFH�HVW�GRQF�WUqV�SUREDEOHPHQW
VRXV�HVWLPrH�GDQV�OD�SRSXODWLRQ�JrQrUDOH��0DOJUr�OHXU�FRPSOH[LWr��FHV�UHPDQLHPHQWV�SHXYHQW�sWUH�WUDQVPLV�ORUV�GH�OD�PrLRVH�PDWHUQHOOH�DXVVL�ELHQ
TXH�SDWHUQHOOH��/HXU�UHFRPELQDLVRQ�HVW�SRVVLEOH��PDLV�FRPSOqWHPHQW�LPSUrYLVLEOH��WRXW�FRPPH�OD�SDWKRJrQLFLWr�GHV�UHFRPELQDQWV��&HV�REVHUYDWLRQV
LOOXVWUHQW �OD �GL�FXOWr �GX �FRQVHLO �JrQrWLTXH �GDQV �FH �W\SH �GH �UHPDQLHPHQW �DLQVL �TXH �OD �GL�FXOWr �GH �FKRLVLU �OD �WHFKQLTXH �OD �SOXV �DGDSWrH �SRXU �OH
GLDJQRVWLF�SUrQDWDO�

�

3LiFH�MRLQWH���$EVWUDFW�7UDQVPLVVLRQ�&KURPR�Y�QDOH�GRF[
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&+$5/277(�%(1,*1,

&6�����$SSRUW�GH�OD�&*+�DUUD\�HQ�GLDJQRVWLF�SUjQDWDO�GHYDQW�OD�PLVH�HQ�jYLGHQFH�GqXQH�PDOIRUPDWLRQ�GX�FRUSV�FDOOHX[��(WXGH
UjWURVSHFWLYH�PXOWLFHQWULTXH�GqXQH�VjULH�IUDQhDLVH�GH�����IoWXV�

$XWHXUV��

&KDUORWWH�&DLOOH������-HDQ�0DULH�5DYHO������OHLOD�JXHVK������)UDQpRLVH�'HYLOODUG������&ODLUH�%HQHWHDX������0RQD�0DVVRXG������6\OYLH�2GHQW������(VWHOOH
3HUGULROOH������/DXUHQFH�%RXUJXLJQRQ������%UXQR�/HKHXS������$QGUHHD�$SHWUHL������*XLOODXPH�%HQRLVW������0DWKLOGH�5HQDXG������6HYHULQH�$XGHEHUW�
%HOODQJHU������0DWKLOGH�3DFDXOW������1DWKDOLH�'RXHW�*XLOEHUW������$JQHV�*XLFKHW�������&ODUD�+RXGD\HU�������0DULH�7KrUqVH�&KHYH�������3HUULQH
3HQQDPHQ�������)UHGHULF�&RDWOHYHQ�������*HQHYLHYH�/HIRUW������&HOLQH�%RQQHW������&ODXGH�)HUHF������ODHWLWLD�ODPEHUW����

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�1DQWHV��1DQWHV��)UDQFH
���'HSDUWHPHQW�GH�JrQrWLTXH�HW�GH�OD�SURFUrDWLRQ��&+58�GH�*UHQREOH��*UHQREOH��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%URQ��/\RQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+�/H�0DQV��/H�0DQV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���&&0��DUUD\�&*+��SUHQDWDO��DQWHQDWDO�GLDJQRVLV

5jVXPj��

$EVWUDFW
2EMHFWLYH���&DOORXV�FDOORVXP�PDOIRUPDWLRQ��&&0��LV�WKH�PRVW�FRPPRQ�EUDLQ�DEQRUPDOLW\�IRXQG�LQ�DQWHQDWDO�GLDJQRVLV�DQG�LW�LV�GL�FXOW�WR�SUHGLFW�LWV
QHXURORJLFDO�SURJQRVLV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�DUUD\�FRPSDUDWLYH�JHQRPLF�K\EULGL]DWLRQ��D&*+��SUHQDWDO�GLDJQRVLV
LQ�FRUSXV�FDOORVXP�PDOIRUPDWLRQV��

0HWKRGV��,Q�WKLV�)UHQFK�PXOWLFHQWHU�UHWURVSHFWLYH�VWXG\������IHWXVHV�ZLWK�FRUSXV�FDOORVXP�PDOIRUPDWLRQ�ZHUH�LQFOXGHG��$OO�XQGHUZHQW�LQYDVLYH
SUHQDWDO�GLDJQRVLV��DQG�WKH�VDPSOHV�ZHUH�DQDO\]HG�XVLQJ�D&*+��&&0V�ZHUH�JURXSHG�GHSHQGLQJ�RQ�WKH�SUHVHQFH�RI�DGGLWLRQDO�PDOIRUPDWLRQV
D�HFWLQJ�WKH�EUDLQ�DQG�RU�RWKHU�RUJDQV�DQG�WKH�&&0�VXEW\SH��

5HVXOWV��2I�WKH�����IHWXVHV�LQFOXGHG������KDG�LVRODWHG�&&0��L&&0���7KH�PRVW�IUHTXHQW�&&0�ZDV�DJHQHVLV��1 �����������$�WRWDO�RI���������
FKURPRVRPDO�DQRPDOLHV�ZHUH�GHWHFWHG�SUHQDWDOO\�ZLWK������1 ����GLDJQRVLV�E\�D&*+�RQO\��1LQH�FKURPRVRPDO�DQRPDOLHV�ZHUH�GHWHFWHG�LQ�JURXS
RI�L&&0�DQG����RI�QRQ�LVRODWHG��QL&&0���7KH�ULVN�RI�FKURPRVRPDO�DQRPDOLHV�LV�����IRU�L&&0������IRU�QL&&0�DVVRFLDWHG�FHUHEUDO�PDOIRUPDWLRQ�����
IRU�QL&&0�DVVRFLDWHG�H[WUDFHUHEUDO�PDOIRUPDWLRQ�DQG�����IRU�QL&&0�DVVRFLDWHG�FHUHEUDO�DQG�H[WUDFHUHEUDO�PDOIRUPDWLRQ�

&RQFOXVLRQ��&&0�LV�RIWHQ�DVVRFLDWHG�ZLWK�FKURPRVRPDO�DQRPDOLHV��7KLV�VWXG\�HYDOXDWHG�WKH�ULVN�RI�GHWHFWLQJ�D�FKURPRVRPH�DQRPDO\�DFFRUGLQJ�WR
ZKHWKHU�&&0�LV�LVRODWHG�RU�DVVRFLDWHG�ZLWK�RWKHU�DQRPDOLHV��7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�KHOSIXO�IRU�GH�QLQJ�ULVN�GXULQJ�SUH�WHVW�FRXQVHOOLQJ�DQG
GXULQJ�SRVW�WHVW �JHQHWLF �FRXQVHOOLQJ�SURJQRVLV �DQG�PDQDJHPHQW �FDQ�EH�PRUH�WKRURXJKO\ �DSSUHKHQGHG�ZKHQ�D�VSHFL�F�FKURPRVRPDO �DQRPDO\�LV
GHWHFWHG�

3LiFH�MRLQWH���&RQWULEXWLRQ�RI�DUUD\�&*+�LQ�SUHQDWDO�GLDJQRVLV�RI�I�WDO�FRUSXV�FDOORVXP�PDOIRUPDWLRQV�SGI
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.dYLQ�<DX\

&6�����'jWHFWLRQ�SUjFLVH�GH�GLVRPLHV�XQLSDUHQWDOHV�FOLQLTXHPHQW�SHUWLQHQWHV�f�SDUWLU�GHV�GRQQjHV�GH�VjTXHQhDJH�GH�O
H[RPH

$XWHXUV��

.HYLQ�<DX\������1LFROH�GH�/HHXZ������+HOJHU�*�<QWHPD������5ROSK�3IXQGW������&KULVWLDQ�*LOLVVHQ����

���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+RSLWDO�$UQDXG�GH�9LOOHQHXYH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��5DGERXGXPF��1LMPHJHQ��3D\V�%DV

0RWV�FOHIV���'LVRPLH�XQLSDUHQWDOH��VrTXHQpDJH�GH�O
H[RPH

5jVXPj��

,QWURGXFWLRQ���/D�GLVRPLH�XQLSDUHQWDOH��'83��HVW�OD�UDUH�RFFXUUHQFH�GH�GHX[�FKURPRVRPHV�KRPRORJXHV�SURYHQDQW�GX�PsPH�SDUHQW��(OOH�HVW
KDELWXHOOHPHQW �LGHQWL�rH �SDU �O
DQDO\VH �GHV �PLFURVDWHOOLWHV �RX �SDU �613�DUUD\� �/HV �'83 �SHXYHQW �sWUH �SDWKRJqQH �GXHV �m �XQH �PRGL�FDWLRQ �GH
O�HPSUHLQWH�SDUHQWDOH��GHV�YDULDWLRQV�SDWKRJqQHV�KRPR]\JRWHV�LQGXLWHV�RX�m�GHV�DQHXSORwGLHV�HQ�PRVDwTXHV�GH�IDLEOH�LQWHQVLWr��'DQV�FHWWH�rWXGH�
QRXV�DYRQV�WHQWr�GH�GrWHFWHU�GHV�'83�FOLQLTXHPHQW�SHUWLQHQWHV�m�SDUWLU�GHV�GRQQrHV�GH�VrTXHQpDJH�GH�O�H[RPH��6(��HQ�VROR�HW�HQ�WULR�

0rWKRGHV�� �3RXU�LGHQWL�HU�OHV�'83��QRXV�DYRQV�DSSOLTXr�VRLW �XQH�PrWKRGH�EDVrH�VXU�OHV�HUUHXUV�KrUrGLWDLUHV�PHQGrOLHQQHV�GDQV�XQH�FRKRUWH�GH
������6(�HQ�WULR��WRXV�W\SHV�GH�'83���RX�VRLW�XQH�PrWKRGH�EDVrH�VXU�OD�GHYLDWLRQ�DEVROXH�GH�OD�WDLOOH�PrGLDQH�GHV�UrJLRQV�G
KRPR]\JRWLH�GDQV�XQH
FRKRUWH �GH ������� �6( �HQ �VROR ��LVRGLVRPLH �VHXOHPHQW�� �/�HQVHPEOH �GHV �FRGHV �HW �VFULSWV �VRQW �GLVSRQLEOHV �HQ �OLFHQFH �OLEUH ��
KWWSV���JLWKXE�FRP�N\DX\�83'LYH�

5rVXOWDWV���1RXV�DYRQV�UrXVVL�m�LGHQWL�HU�WURLV�'83�PL[WHV��WURLV�LVRGLVRPLHV�HW�GHX[�'83�VHJPHQWDLUHV�SUrFrGHPPHQW�GrWHFWr�SDU�613�DUUD\��'H
SOXV��QRXV�DYRQV�LGHQWL�r�GDQV�QRWUH�FRKRUWH�WURLV�QRXYHOOHV�'83�VHJPHQWDLUHV�HW����QRXYHOOHV�LVRGLVRPLHV��3DUPL�HOOHV��WURLV�VRQW�LPSOLTXr�GDQV�XQ
WURXEOH�GH�O
HPSUHLQWH�SDUHQWDOH��3DU�H[HPSOH��XQH�LVRGLVRPLH�PDWHUQHOOH�GX�FKURPRVRPH����DVVRFLrH�DX�V\QGURPH�GH�6LOYHU�5XVVHOO��D�rWr�GHWHFWr
HW�FRUUHVSRQG�DX�SKrQRW\SH�GX�SDWLHQW��'HX[�'83�VRQW�ORFDOLVrHV�VXU�XQH�YDULDWLRQ�SDWKRJqQH�KRPR]\JRWH��FH�TXL�VLJQL�H�TX�XQ�VHXO�SDUHQW�VHUDLW
SRUWHXU �KrWrUR]\JRWH �GH �OD �YDULDWLRQ �UHVSHFWLYH �HW �FKDQJH �OH �FRQVHLO �JrQrWLTXH� �3DU �H[HPSOH� �XQH �YDULDWLRQ �QRQ�VHQV �KRPR]\JRWH
�10B���������F�����&�!�7��S��$UJ�������GX�JqQH�(5&&��DVVRFLr�DX�V\QGURPH�FrUrEURRFXORIDFLRVTXHOHWWLTXH�W\SH���D�rWr�GrWHFWrH�VXU�XQH
GLVRPLH�VHJPHQWDLUH�PDWHUQHOOH�GX�FKURPRVRPH�����/
LGHQWL�FDWLRQ�G�XQH�'83�HVW�GH�VLJQL�FDWLRQ�LQFRQQXH�SRXU�OHV�KXLW�DXWUHV�SDWLHQWV�

&RQFOXVLRQV���/D�'83�SHXW�sWUH�IDFLOHPHQW�LGHQWL�rH�m�SDUWLU�GX�6(�HQ�VROR�RX�HQ�WULR��&HWWH�GrFRXYHUWH�SHXW�sWUH�FOLQLTXHPHQW�SHUWLQHQWH�SRXU�OHV
SDWLHQWV��1RXV�SURSRVRQV�TXH�O
DQDO\VH�GHV�'83�VRLW�DSSOLTXrH�HQ�URXWLQH�GLDJQRVWLTXH�GDQV�OHV�SLSHOLQHV�GH�6(�FOLQLTXHV��FDU�HOOH�DXJPHQWH�OH
UHQGHPHQW�GLDJQRVWLTXH�HW�SHXW�FKDQJHU�OH�FRQVHLO�JrQrWLTXH�
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6ROYHLJ�+(,'(

&6�����5jVXOWDWV�GX�VjTXHQhDJH�GqH[RPH�HQ�SUjQDWDO�GHYDQW�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[�VXU�XQH�VjULH�GH����IoWXV��
IDLVDELOLWj��LQWjUkW�HW�OLPLWHV

$XWHXUV��

VROYHLJ�+(,'(������0\UWLOOH�63(17&+,$1���������6WrSKDQLH�9$/(1&(������0DULH�/DXUH�0287$5'������7KLHUU\�%,//(77(�'(�9,//(0(85������&RULQQH
0$&+������(ORGLH�/(-(81(������9DOrULH�2/,1������&ODXGH�(675$'(������$XUrOLH�:$(51(66<&./(������6DELQD�.$5$*,&������-XOLHQ�%85$77,�����
&DWKHULQH�*$5(/������&\ULO�0,*127������9DOrULH�/$<(7������9DVVLOLV�76$76$5,6������0DULH�$PrOLH�52&&+,6$1,������6rEDVWLHQ�0287721�������0DWWKLHX
0,/+�������0DJDOL�*25&(�������0DUWD�632'(1.,(:,&=�������*HQHYLqYH�48(180�0,5$,//(7�������6DQGUD�&+$1727�%$67$5$8'�������0DWKLOGH
1,=21�������0DULH�9,1&(17�������6DQGUD�0(5&,(5�������&ODLUH�%(1(7($8�������9LQFHQW�'(6�3257(6�������(OLVH�%28&+(5�������$JQqV�*8(7������
/DXUHQW�0$1'(/%527�������$OH[DQGUD�%(1$&+,�������$XGUH\�38728;�������-HDQ�0DULH�-28$11,&�������%RULV�.(5(1�������'HOSKLQH�+(521�����

���8)�GH�*rQrWLTXH�0rGLFDOH��$3+3�6RUERQQH�8QLYHUVLWr��*+�3LWLr�6DOSsWULqUH��3$5,6��)UDQFH
���8)�GH�*rQrWLTXH�0rGLFDOH��$3+3�6RUERQQH�8QLYHUVLWr��*+�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���&505�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��*+�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���8)�GH�*rQRPLTXH�GX�'rYHORSSHPHQW��$3+3�6RUERQQH�8QLYHUVLWr��*+�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���6HUYLFH�GH�5DGLRORJLH�3rGLDWULTXH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+�GX�+DYUH��/H�+DYUH��)UDQFH
���6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDO�&RFKLQ��3DULV��)UDQFH
���6HUYLFH�GH�5rDQLPDWLRQ�HW�0rGHFLQH�1rRQDWDOH��+zSLWDO�&RFKLQ��3DULV��)UDQFH
����&HQWUH�GH�JrQrWLTXH��+zSLWDO�G
HQIDQWV�&+8�'LMRQ�%RXUJRJQH���+zSLWDO�)UDQpRLV�0LWWHUUDQG��'LMRQ��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��+zSLWDO�/D�7LPRQH��$3+0��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�&\WRJrQrWLTXH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��&+8�GH�/\RQ��+&/��/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�%HVDQpRQ��%HVDQpRQ��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��+zSLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+zSLWDO�.UHPOLQ�%LFsWUH��&ODPDUW��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��*URXSHPHQW�+RVSLWDOLHU�(VW��/\RQ��)UDQFH
����6HUYLFH�GH�0rGHFLQH�)RHWDOH��$3+3�6RUERQQH�8QLYHUVLWr��+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����8)�GH�*rQRPLTXH�GX�'rYHORSSHPHQW��*+�3LWLr�6DOSsWULqUH��3$5,6��)UDQFH
����8)�GH�*rQrWLTXH�0rGLFDOH��*+�3LWLr�6DOSsWULqUH��3$5,6��)UDQFH

0RWV�FOHIV���3UrQDWDO��:(6��([RPH��$QRPDOLH�GX�FRUSV�FDOOHX[

5jVXPj��

,QWURGXFWLRQ���/H�GLDJQRVWLF�G�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[��$&&��HVW�OH�SOXV�VRXYHQW�UrDOLVr�HQ�SUrQDWDO�ORUV�GH�O�rFKRJUDSKLH�GX��qPH�WULPHVWUH�
/RUVTX�HOOH�HVW�LVROrH��OH�SURQRVWLF�QHXUR�GrYHORSSHPHQWDO�HVW�WUqV�YDULDEOH�����m�����GHV�HQIDQWV�RQW�XQ�GrYHORSSHPHQW�GDQV�OHV�QRUPHV��HW����m
��� �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH�� �HW �GrSHQG �HVVHQWLHOOHPHQW �GH �OD �FDXVH �JrQrWLTXH �VRXV�MDFHQWH� �$FWXHOOHPHQW� �VHXOHV �OHV �FDXVHV
FKURPRVRPLTXHV��TXL�UHSUrVHQWHQW�XQH�PLQRULWr�GHV�FDXVHV�JrQrWLTXHV�G
$&&��VRQW�UHFKHUFKrHV�HQ�SUrQDWDO��FDU\RW\SH�HW�DQDO\VH�FKURPRVRPLTXH
VXU�SXFH�m�$'1��$&3$���

/�REMHFWLI �SULQFLSDO �GH�QRWUH�rWXGH�rWDLW �G�rWXGLHU �OD �IDLVDELOLWr �GX�VrTXHQpDJH�G�H[RPH��:(6��HQ�WULR �GqV�OD �GrFRXYHUWH�GH�O�$&&�HQ�SUrQDWDOD�Q
G�DXJPHQWHU�OHV�FKDQFHV�G�HQ�IDLUH�OH�GLDJQRVWLF�rWLRORJLTXH�

3DWLHQWV�HW�PrWKRGHV���(QWUH�VHSWHPEUH������HW�VHSWHPEUH����������WULRV�RQW�rWr�LQFOXV��/H�WHUPH�PR\HQ�rWDLW�GH����6$�������m����6$������$&&
rWDLHQW�LVROrHV��RX�DVVRFLrHV�m�XQ�VLJQH�PLQHXU��HW����$&&�rWDLHQW�DVVRFLrHV�m�DX�PRLQV�XQH�DXWUH�PDOIRUPDWLRQ��RX�m�SOXV�GH���DQRPDOLHV
PLQHXUHV��/H�:(6�rWDLW�UrDOLVr�DYHF�OH�NLW�0(G([RPH��52&+(��VXU�$'1�I�WDO�H[WUDLW�GX�OLTXLGH�DPQLRWLTXH��6HXOHV�OHV�YDULDWLRQV�SDWKRJqQHV�RX
SUREDEOHPHQW�SDWKRJqQHV��FODVVHV���HW����GDQV�OHV�JqQHV�FRQQXV�G�$&&�HW�RX�GH�',�rWDLHQW�UHQGXV��/HV�GRQQrHV�VHFRQGDLUHV�Q�rWDLHQW�SDV
UHFKHUFKrHV�

5rVXOWDWV���/H�UrVXOWDW�GX�:(6�D�rWr�UHQGX�GDQV�XQ�GrODL�PR\HQ�GH������MRXUV����M���M���'DQV������FDV��OH�UrVXOWDW�Q�D�rWr�GLVSRQLEOH�TX�HQ�SRVW�
QDWDO��DFFRXFKHPHQW�SUrPDWXUr�GDQV�XQ�FDV��LQFOXVLRQ�m�XQ�WHUPH�WUqV�WDUGLI�GDQV�OH�VHFRQG�FDV��

8QH�YDULDWLRQ�SRQFWXHOOH�SDWKRJqQH�RX�SUREDEOHPHQW�SDWKRJqQH�D�rWr�PLVH�HQ�rYLGHQFH�GDQV������FDV���������333�5�$��.,)�$��.$16/���$6;/��
6+5220���%5$7�� �3731��� �78%$�$�� �'H�SOXV� �XQ�&19�SDWKRJqQH�D�rWr�LGHQWL�r�SDU �:(6�GDQV������FDV��������GHO ���T��� �GHO ��T��� �GHO ��TWHU��
FRQ�UPr �SDU �O�$&3$ �TXL �rWDLW �UrDOLVrH �HQ �SDUDOOqOH� �3DUPL �FHV �GLDJQRVWLFV� �� �rWDLHQW �GHV �$&& �DSSDUHPPHQW �LVROrHV �DSUqV �,50 �I�WDOH ��333�5�$�
.$16/���3731����

'DQV�������FDV�������R|�OH�GLDJQRVWLF�rWDLW�rWDEOL��LO�V�DJLVVDLW�GH�V\QGURPHV�DYHF�KDQGLFDS�LQWHOOHFWXHO�FRQVWDQW�������FRXSOHV�������VH�VRQW
RULHQWrV�YHUV�XQH�,0*����FRXSOHV�RQW�VRXKDLWr�SRXUVXLYUH�OD�JURVVHVVH��.$16/���%5$7���GHO��TWHU���SDUPL�OHVTXHOV�XQ�D�FKRLVL�XQ�DFFRPSDJQHPHQW
SDOOLDWLI�QrRQDWDO��%5$7����'DQV�XQ�FDV��OH�UrVXOWDW�Q�D�rWr�GLVSRQLEOH�TX�DSUqV�OD�QDLVVDQFH��3731����



'LVFXVVLRQ�� �/HV�UrVXOWDWV�GH�FHWWH�rWXGH�SHUPHWWHQW�GH�PRQWUHU�OD�IDLVDELOLWr�GX�VrTXHQpDJH�G�H[RPH�HQ�SUrQDWDO�GDQV�FHWWH�LQGLFDWLRQ�G�
LQFHUWLWXGH�SURQRVWLTXH��'DQV�����GHV�FDV��O�rWDEOLVVHPHQW�G�XQ�GLDJQRVWLF�rWLRORJLTXH�D�SHUPLV�G�DLGHU�OHV�FRXSOHV�m�SUHQGUH�XQH�GrFLVLRQ�SOXV
rFODLUrH�FRQFHUQDQW�O�LVVXH�GH�OD�JURVVHVVH��&HWWH�DSSURFKH��TXL�SRXUUDLW�sWUH�rWHQGXH�m�G�DXWUHV�PDOIRUPDWLRQV�m�SURQRVWLF�LQFHUWDLQ��QrFHVVLWH
QrDQPRLQV�XQH�Ur�H[LRQ�FROOrJLDOH�HW�XQH�LQIRUPDWLRQ�DGDSWrH�HQ�UDLVRQ�GHV�TXHVWLRQV�rWKLTXHV�OLrHV�DX�VrTXHQpDJH�KDXW�GrELW�HQ�SUrQDWDO�
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&KURPRVRPLTXH

$OH[DQGUH�5(<021'

&6�����$UFKLWHFWXUH�GX�JjQRPH�HW�SDWKRORJLHV��OqH[HPSOH�GHV�&19V�HQ���S����

$XWHXUV��

$OH[DQGUH�5H\PRQG������*LDQQX]]L�*LXOLDQD������0oQQLN�.DWULQ����

���&HQWUH�,QWrJUDWLI�GH�*rQRPLTXH��8QLYHUVLWr�GH�/DXVDQQH��/DXVDQQH��6XLVVH

0RWV�FOHIV���&19����S������HYROXWLRQ��*:$6

5jVXPj��

/HV �GrOrWLRQV �HW �OHV �GXSOLFDWLRQV �UrFXUUHQWHV �HQ ���S���� �VRQW �O�XQH �GHV �FDXVHV �OHV �SOXV �IUrTXHQWHV �GH �WURXEOHV �SV\FKLDWULTXHV �HW �QHXUR�
GrYHORSSHPHQWDX[��&HV�UrDUUDQJHPHQWV�VRQW�SUrVHQWV�FKH]����GHV�SHUVRQQHV�DWWHLQWHV�G�DXWLVPH�HW�GH�VFKL]RSKUrQLH��/�,0&�HW�OH�SrULPqWUH
FUnQLHQ�VRQW�WRXV�GHX[�FRUUrOrV�QrJDWLYHPHQW�DX�QRPEUH�GH�FRSLHV���S�����

�

(Q�XWLOLVDQW�GHV�GRQQrHV�GH�ELREDQTXHV��QRXV�DYRQV�GrFRXYHUW�TXH�OH�QRPEUH�GH�FRSLHV�GH���S�����HVW�DXVVL�FRUUrOr�DYHF�O
nJH�GH�OD�PrQDUFKH
�$GO0��HW�m�GHV�WURXEOHV�GH�O
DSSDUHLO�UHSURGXFWHXU��i�O
DSSXL�GH�FHV�REVHUYDWLRQV��OHV�PRGqOHV�PXULQV���S�����SUrVHQWHQW�GHV�PDOIRUPDWLRQV�GHV
RUJDQHV�UHSURGXFWHXUV�HW�XQH�DSSDULWLRQ�GH�OD�SXEHUWr�DOWrUrH��1RXV�DYRQV�PLV�HQ�rYLGHQFH�XQH�FRUUrODWLRQ�QrJDWLYH�HQWUH�OHV�FRSLHV�GH���S�����HW
OH�YROXPH�GH�O�K\SRWKDODPXV�FKH]�O�KRPPH�HW�OD�VRXULV��/H�NQRFN�RXW�HW�OD�VXUH[SUHVVLRQ�G�$63+'���XQ�JqQH�GH�FHWWH�UrJLRQ�SULQFLSDOHPHQW
H[SULPr�GDQV�OH�FHUYHDX�HW�O
K\SRSK\VH��PRGL�HQW�OH�QRPEUH�GH�QHXURQHV�OLErUDQW�GH�OD�*Q5+��$X�WRWDO��QRV�GRQQrHV�GrPRQWUHQW�OH�SRXYRLU�G�XQH
DSSURFKH�LQWHUGLVFLSOLQDLUH�SRXU�rOXFLGHU�O�rWLRORJLH�GH�PDODGLHV�FRPSOH[HV�

�

/HV�UrDUUDQJHPHQWV�SDWKRJqQHV���S�����VRQW�HQJHQGUrV�SDU�UHFRPELQDLVRQV�KRPRORJXHV�QRQ�DOOrOLTXHV�GH�GXSOLFDWLRQV�VHJPHQWDLUHV��ORZ�FRS\
UHSHDWV �RX �/&5� �VSrFL�TXHV �m �O
HVSqFH �KXPDLQHV� �&HV �GHUQLqUHV �VRQW �DSSDUXHV �DX �GrEXW �GH �OD �OLJQrH �KXPDLQH �PRGHUQH �HW �RQW �DXJPHQWr
UDSLGHPHQW �HQ �IUrTXHQFH �MXVTX�m �VH ��[HU �GDQV �OD �SRSXODWLRQ� �&HOD �VXJJqUH �TXH �OHXU �H[SDQVLRQ �SUrVHQWH �XQ �DYDQWDJH �rYROXWLI �TXL �O
HPSRUWH �VXU
O
LQVWDELOLWr�FKURPRVRPLTXH��&HV�/&5V�VRQW�SRO\PRUSKHV�HQ�QRPEUH�GH�FRSLHV�HW�LQFOXHQW���m���FRSLHV�GH�%2/$���XQ�JqQH�LPSOLTXr�GDQV�OD
PDWXUDWLRQ �GHV �SURWrLQHV �F\WRVROLTXHV �)HU�6RXIUH� �$�Q �G�rWXGLHU �O�DYDQWDJH �SRWHQWLHO �VXU �OH �PrWDEROLVPH �GX �IHU �R�HUW �SDU �O�H[SDQVLRQ �UDSLGH �GH
%2/$���QRXV�DYRQV�rYDOXr�OHV�WUDLWV�KrPDWRORJLTXHV�HW�OD�SUrYDOHQFH�GH�O�DQrPLH�FKH]���������WrPRLQV�HW�GHV�SHUVRQQHV�D\DQW�SHUGX�RX�JDJQr
GHV�FRSLHV�GH�%2/$���GHO�HW�GXS���S�������/D�GrOrWLRQ���S�����HVW�IRUWHPHQW�DVVRFLrH�m�XQH�DQrPLH��S� ��H����25� �����HQ�SDUWLFXOLHU�O�DQrPLH
IHUULSULYH��6L�QRXV�VWUDWL�RQV�FHV�UrVXOWDWV�SDU�OH�QRPEUH�GH�FRSLHV�GH�%2/$���QRXV�REVHUYRQV�XQH�DVVRFLDWLRQ�HQWUH�XQ�IDLEOH�QRPEUH�GH�FRSLHV�GX
JqQH�HW�O�DQrPLH��3� ��H����HQ�SDUWLFXOLHU�FKH]�OHV�LQGLYLGXV�DYHF�WURLV�FRSLHV����VXU������������&RQIRUPrPHQW�DX[�GRQQrHV�KXPDLQHV��OH�PRGqOH
PXULQ �GH �OD �GrOrWLRQ ���S���� �HW �OHV �VRXULV �Gr�FLHQWHV �HQ �%ROD� �PRQWUHQW �GHV �VLJQHV �SUrFRFHV �GH �FDUHQFH �HQ �IHU� �XQH �GLPLQXWLRQ �GX �WDX[
G
KrPRJORELQH��XQH�UrGXFWLRQ�GX�QRPEUH�GH�JOREXOHV�URXJHV�HW�XQH�DXJPHQWDWLRQ�GH�OD�SURWRSRUSK\ULQH�]LQF��1RV�UrVXOWDWV�LQGLTXHQW�TXH�%2/$�
SDUWLFLSH�m�O
KRPrRVWDVLH�GX�IHU�LQ�YLYR��6RQ�H[SDQVLRQ�UDSLGH�SRXUUDLW�DYRLU�FRQWULEXr�m�SURWrJHU�OHV�KRPPHV�G�XQH�FDUHQFH�HQ�IHU��QRWUH�HVSqFH
D\DQW�rODUJL�DYHF�VXFFqV�VRQ�DLUH�rFRORJLTXH�DX�SUL[�G�XQH�SUrGLVSRVLWLRQ�DFFUXH�DX[�UrDUUDQJHPHQWV�DVVRFLrV�m�O�DXWLVPH�

3LiFH�MRLQWH�����S��BV\QGURPHB$5H\PRQGB$VVLVHV7RXUV�GRF[
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$GULHQ�%ORFK

&6�����$QDO\VH�SDU�SXFH�f�$'1�c�VLQJOH�QXFOjRWLGH�SRO\PRUSKLVP�d�FKH]�����IDPLOOHV�GqHQIDQWV�QjV�DYHF�XQ�K\SRVSDGLDV�GLVWDO
LVROj

$XWHXUV��

$GULHQ�%ORFK������0DWWKLHX�3H\FHORQ������-HDQ�3LHUUH�6L�URL������6DQGUD�&KDQWRW�%DVWDUDXG������*HQHYLqYH�4XHQXP�0LUDLOOHW������)HUQDQGD�)UDGH�����
7KRPDV�%ODQF������&DSXFLQH�+\RQ������0XULHO�+RXDQJ������/DHWLWLD�0DUWLQLHULH������$QQDEHO�-DRXHQ�3D\H������&KULVWLQH�*UDSLQ������*HRUJHV�$XGU\�����
$ODD�(OJKRQHLPL������6HUJH�$PVHOHP������0DULH�/HJHQGUH������/L]D�$OL����

���*rQrWLTXH�HW�(PEU\RORJLH�0rGLFDOH��+zSLWDO�7URXVVHDX��3DULV��)UDQFH
���&KLUXUJLH�3rGLDWULTXH�8URORJLTXH�HW�9LVFrUDOH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
���&KLUXUJLH�3rGLDWULTXH�9LVFrUDOH�HW�1rRQDWDOH��+zSLWDO�7URXVVHDX��3DULV��)UDQFH
���&KLUXUJLH�9LVFrUDOH�3rGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���([SORUDWLRQV�(QGRFULQLHQQHV�3rGLDWULTXHV��+zSLWDO�7URXVVHDX��3DULV��)UDQFH
���(QGRFULQRORJLH�3rGLDWULTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH

0RWV�FOHIV���*rQrWLTXH��3XFH��$'1��&19��K\SRVSDGLDV��SrGLDWULH��F\WRJrQrWLTXH

5jVXPj��

%XW�GH�O�rWXGH��/�K\SRVSDGLDV�HVW�O�DQRPDOLH�FRQJrQLWDOH�GHV�RUJDQHV�JrQLWDX[�H[WHUQHV�GX�JDUpRQ�OD�SOXV�IUrTXHQWH��6RQ�LQFLGHQFH�HVW�HQ�FRQVWDQWH
DXJPHQWDWLRQ�ELHQ�TXH�OHV�FDXVHV�UHVWHQW�HQFRUH�LQFRQQXHV��'HV�IDFWHXUV�HQGRFULQLHQV��YDVFXODLUHV�HW�HQYLURQQHPHQWDX[�RQW�rWr�LQFULPLQrV�HW
O�RULJLQH�JrQrWLTXH�HQ�FDV�GH�IRUPH�PLQHXUH�UHVWH�SUREDEOHPHQW�VRXV�HVWLPrH��/�REMHFWLI�GH�FHWWH�rWXGH�rWDLW�GH�UrDOLVHU�XQH�rWXGH�SDQJrQRPLTXH
SDU�SXFH�m�$'1�c�613�h�FKH]�GHV�HQIDQWV�QrV�DYHF�XQ�K\SRVSDGLDV�GLVWDO�LVROr�HW�OHXUV�SDUHQWV�

0rWKRGHV� �8QH�FRKRUWH �GH�����HQIDQWV �D �rWr �rWDEOLH �GHSXLV ������GDQV�ODTXHOOH �����JDUpRQV�SUrVHQWHQW �XQ�K\SRVSDGLDV �GLVWDO �LVROr �VDQV
FRQVDQJXLQLWr�QL�RULJLQH�IDPLOLDOH��/�$'1�JHUPLQDO�GH�FHV�SDWLHQWV�D�rWr�H[WUDLW�GHV�O\PSKRF\WHV�VDQJXLQV�VHORQ�OD�WHFKQLTXH�KDELWXHOOH��8Q
FDU\RW\SH�VWDQGDUG�SXLV�XQH�DQDO\VH�SDQJrQRPLTXH�SDU�SXFH�m�$'1�c�613����FKLSV��,OOXPLQDd��h�RQW�rWr�UrDOLVrV�SRXU�WRXV�OHV�SDWLHQWV�

5rVXOWDWV� �'DQV�FHWWH �FRKRUWH� ����DQRPDOLHV ���������SRXYDQW �sWUH �HQ�OLHQ �DYHF�OD �VXUYHQXH�G�XQ�K\SRVSDGLDV �GLVWDO �LVROr �RQW �rWr �LGHQWL�rHV �SDU
SXFHV �m �$'1� �/�rWXGH �GH �VrJUrJDWLRQ �IDPLOLDOH �D �PLV �HQ �rYLGHQFH �XQ �FDUDFWqUH �KrUrGLWDLUH �GDQV �VL[ �FDV� �8QH �VHXOH �WUDQVORFDWLRQ
���;<�W�������S���T����GH�QRYR�D�rWr�YLVLEOH�VXU�OH�FDU\RW\SH��'HV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV�VXVFHSWLEOHV�G�sWUH�LPSOLTXrHV�GDQV�FHWWH
SDWKRORJLH�rWDLHQW�SUrVHQWHV�FKH]����SDWLHQWV������GXSOLFDWLRQV��WURLV�GrOrWLRQV��VL[�GRXEOH�GXSOLFDWLRQV��WURLV�GrOrWLRQV��GHX[�GrOrWLRQV�GXSOLFDWLRQV
HW�XQH�WUDQVORFDWLRQ�DYHF�GXSOLFDWLRQ��TXL�HQJOREHQW�XQ�WRWDO�GH����JqQHV�FDQGLGDWV��/�rWXGH�SDQJrQRPLTXH�D�UHWURXYr�GHV�UrJLRQV�G�KRPR]\JRWLH�!
��0E�FKH]�FLQT�SDWLHQWV��TXL�SRXUUDLHQW�DEULWHU�GHV�PXWDWLRQV�m�O�rWDW�KRPR]\JRWH�GDQV�GHV�JqQHV�FDQGLGDWV��/�rWXGH�GH�VrJUrJDWLRQ�IDPLOLDOH�Q�D
PLV�HQ�rYLGHQFH�DXFXQ�FDUDFWqUH�KrUrGLWDLUH�

&RQFOXVLRQ��/�DQDO\VH�SDQJrQRPLTXH�SDU�SXFHV�m�$'1�D�WURXYr�GH�IDpRQ�VXUSUHQDQWH�������DQRPDOLHV�VXVFHSWLEOHV�G�sWUH�HQ�OLHQ�DYHF�OD�VXUYHQXH
G�XQ�K\SRVSDGLDV�GLVWDO�LVROr�QRQ�KrUrGLWDLUH��/�XWLOLVDWLRQ�GH�FHV�QRXYHDX[�RXWLOV�G�DQDO\VH�JrQrWLTXH�VHPEOH�HVVHQWLHOOH�m�OD�FRPSUrKHQVLRQ�GHV
PrFDQLVPHV�GH�VXUYHQXH�GH�FHWWH�SDWKRORJLH�PDOJUr�XQ�FRQVHLO�JrQrWLTXH�SRWHQWLHOOHPHQW�GL�FLOH�
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dSLGdPLRORJLTXH�HW�%LRLQIRUPDWLTXH

)5('(5,&�75$1�0$8�7+(0

&6�����6jTXHQhDJH�GH�JjQRPHV�DSUiV�$&3$�HW�VjTXHQhDJH�G
H[RPH�WULR�QjJDWLIV�������GH�GLDJQRVWLF�SRVLWLI�DYHF�XQH
LQWHUSUjWDWLRQ�OLPLWjH�DX[�UjJLRQV�H[RQLTXHV�HW�YDULDWLRQV�GH�VWUXFWXUH

$XWHXUV��

)UrGrULF�7UDQ�0DX�7KHP���������$OH[DQGUH�3ODJRV������$QJH�/LQH�%UXHO���������3DWULFN�&DOOLHU������6HEDVWLHQ�0RXWWRQ������6RSKLH�1DPERW��������
'DSKQH�/HKDOOH������1ROZHQQ�-HDQ������-XOLDQ�'HODQQH������&DUROLQH�5DFLQH������-XOLHQ�7KHYHQRQ������&KDUORWWH�3RH������7KLEDXG�-RXDQ������0DUWLQ
&KHYDULQ������0DUMRODLQH�:LOOHPV������&KULVWLQH�&RXEHV������'DYLG�*HQHYLHYH���������1DGD�+RXFLQDW������$OLFH�0DVXUHO������$QQH�/DXUH�0RVFD�%RLGURQ
�����(PLOLH�7LVVHUDQG������$UWKXU�6RUOLQ������%HUWUDQG�,VLGRU������6ROYHLJ�+HLGH�������$OH[DQGUD�$IHQMDU�������'LDQD�5RGULJXH]�������&\ULO�0LJQRW������
'HOSKLQH�+HURQ�������0DULH�9LQFHQW������3HUULQH�&KDUOHV�������6\OYLH�2GHQW�������&KULVWHO�'XERXUJ�������$QQH�)DXGHW�������%RULV�.HUHQ�������%HQMDPLQ
&RJQH�������$QQH�%RODQG�������5REHUW�2ODVR�������-HDQ�)UDQpRLV�'HOHX]H�������<DQQLV�'X�RXUG������/DXUHQFH�)DLYUH���������&KULVWRSKH�3KLOLSSH��������
&KULVWHO�7KDXYLQ����������$QWRQLR�9LWREHOOR�������

���8QLWr�)RQFWLRQQHOOH�G�,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP���8QLYHUVLWr�GH�%RXUJRJQH�805�����*$'��&+8�'LMRQ��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH�HW�*rQrWLTXH�0ROrFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�GHV�$QRPDOLHV�GX�'rYHORSSHPHQW��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV�h�GH�O�(VW��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�$'6225��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWr�,QVHUP�8������&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH���&+8�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�/D�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�HW�HPEU\RORJLH�PrGLFDOH��&+8�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����&HQWUH�GH�5rIrUHQFH�GH�1HXURJrQrWLTXH�HW�6HUYLFH�GH�1HXURORJLH�3rGLDWULTXH��&+8�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����*rQrWLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����'rSDUWHPHQW�GH�*rQRPLTXH�GX�GrYHORSSHPHQW��&+8�3LWLr�6DOHSsWULqUH��3DULV��)UDQFH
����,QVWLWXW�GX�WKRUD[��&+8�1DQWHV��1DQWHV��)UDQFH
����,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&15*+��(YU\��)UDQFH
����&HQWUH�GH�5rIrUHQFH�'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���VrTXHQpDJH�GH�JrQRPH��DQRPDOLHV�GH�VWUXFWXUHV��69��DQRPDOLH�GX�GrYHORSSHPHQW��Gr�FLHQFH�LQWHOOHFWXHOOH�

5jVXPj��

/HV�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�OD�Gr�FLHQFH�LQWHOOHFWXHOOH��$'�',��D�HFWHQW�HQYLURQ����GH�OD�SRSXODWLRQ��/HXU�GLDJQRVWLF�UHSRVH�VXU�O�H[SHUWLVH
FOLQLTXH��O�DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�m�$'1��OD�UHFKHUFKH�GX�V\QGURPH�;�IUDJLOH�f�O�rWXGH�GH�JqQHV�FLEOrV�RULHQWrV�SDU�OHV�GRQQrHV�FOLQLTXHV�
HW�SOXV�UrFHPPHQW��OH�VrTXHQpDJH�G�H[RPH��(6���$FWXHOOHPHQW��O�HQVHPEOH�GH�FHV�DQDO\VHV�SHUPHWWHQW�GH�SRVHU�XQ�GLDJQRVWLF�rWLRORJLTXH�FKH]
HQYLURQ��������GHV�SDWLHQWV��/H�VrTXHQpDJH�GH�JrQRPH��*6��HVW�GRQF�XQH�YrULWDEOH�RSSRUWXQLWr�SRXU�FHV�SDWLHQWV�FDU�LO�SHUPHW�XQH�PHLOOHXUH
FRXYHUWXUH�H[RQLTXH��OD�GrWHFWLRQ�GH�YDULDWLRQV�QRQ�H[RQLTXHV�HW�O�DQDO\VH�GH�YDULDWLRQV�GH�VWUXFWXUHV��69��QRQ�GrFHODEOHV�SDU�G�DXWUHV�PrWKRGHV
F\WRJrQrWLTXHV�

&KH]����SDWLHQWV�����JDUpRQV�HW�����OOHV���nJH�PR\HQ������DQV���XQ�*6��PR\HQQH���;��HQ�WULR�D�rWr�UrDOLVr��/H�SLSHOLQH�ELR�LQIRUPDWLTXH�D�LQFOXV�OD
GrWHFWLRQ �GHV �YDULDWLRQV �FRGDQWHV �SDU �+DSORW\SH �&DOOHU ��*$7.�� �GHV �YDULDWLRQV �GX �QRPEUH �GH �FRSLH ��&19� �HW �GHV �69V �SDU �� �DSSURFKHV
FRPSOrPHQWDLUHV�EDVrHV�VXU�O�HVWLPDWLRQ�GH�OD�SURIRQGHXU��&RQWURO�)5((&��HW�OHV�DQRPDOLHV�GH�SDLUHV�HW�GH�OHFWXUHV�FRXSrHV��/803<��

/HV����SDWLHQWV�SUrVHQWDLHQW�HQ�PR\HQQH�����IRLV�SOXV�GH�YDULDWLRQV�LQWURQLTXHV�TX�H[RQLTXHV�HW�HQYLURQ�������69V��(Q�PR\HQQH�SDU�LQGLYLGX����
YDULDWLRQV�GH�QRYR����H[RQLTXHV�HW����LQWURQLTXHV��HW�SOXV�GH��������YDULDWLRQV�ELDOOrOLTXHV�����H[RQLTXHV�HW��������LQWURQLTXHV��LPSOLTXDLHQW�GHV
JqQHV�20,0�PRUELGHV��3RXU�OHV�69V��HQ�PR\HQQH����rWDLHQW�UDUHV�HW�LPSDFWDLHQW�GHV�JqQHV�20,0�PRUELGHV�

8Q�GLDJQRVWLF�SRVLWLI�D�rWr�SRVr�FKH]�������SDWLHQWV��������LQFOXDQW���619V����&19�HW���69V��/HV�619V�LPSOLTXDLHQW�&<),3���(,)�)��)2;*���.07�'�
0$*(/���385$��60$5&(��HW�=0,=���/RUV�GH�O�(6��FHV�YDULDWLRQV�Q�DYDLHQW�SDV�rWr�UHWHQXHV�FDU�QRQ�LPSOLTXrHV�HQ�SDWKRORJLH�KXPDLQH�DX�PRPHQW
GH�O�DQDO\VH��&<),3���(,)�)��=0,=����PDO�FDSWXUrH��385$��RX�PDO�LQWHUSUrWrHV��)2;*���.07�'��0$*(/���60$5&(����/H�&19�rWDLW�XQH�GrOrWLRQ
SDUWLHOOH�GH�*$7$'�%��/HV�69V�LQFOXDLHQW���LQYHUVLRQV�GH�QRYR��%&/��$�HW�0()�&�����WUDQVORFDWLRQ��)%1���HW���69V�FRPSOH[HV��LQYHUVLRQ�GrOrWLRQ�GH
&$6. �HW �::2;�� �/D �69�GH�::2;�rWDLW �HQ�WUDQV �G�� �619� �/D �PDMRULWr �GH �FHV �DQRPDOLHV �Q�rWDLHQW �SDV �GrFHODEOHV �SDU �GHV �VWUDWrJLHV �GH
F\WRJrQrWLTXHV�FRQYHQWLRQQHOOHV�RX�G�(6�DYHF�GrWHFWLRQ�GH�&19V��'HV�96,�RQW�rWr�LGHQWL�rHV�FKH]�������SDWLHQWV�������LQFOXDQW����619V�HW���69V�
3DUPL�OHV�619V����LPSDFWDLHQW�GHV�JqQHV�KDXWHPHQW�FDQGLGDWV�SRXU�XQH�QRXYHOOH�LPSOLFDWLRQ�HQ�SDWKRORJLH�KXPDLQH�

(Q�FRQFOXVLRQ��OH�*6�SUrVHQWH�XQ�LQWrUsW�LQGrQLDEOH�SRXU�OH�GLDJQRVWLF�GHV�SDWLHQWV�DYHF�$'�',��PsPH�DSUqV�XQ�(6�HQ�WULR��6RQ�LQWHUSUrWDWLRQ�
UHQGXH�GL�FLOH�SDU�OD�TXDQWLWr�LPSRUWDQWH�HW�OD�FRPSOH[LWr�GHV�YDULDWLRQV��V�DYqUH�DFWXHOOHPHQW�UHVWUHLQWH�DX[�YDULDWLRQV�H[RQLTXHV�HW�GH�VWUXFWXUHV�
6HXOH�XQH�DQDO\VH�LQWrJUrH�GHV�GRQQrHV�GH�*6�HW�GH�51$VHT�DYHF�GHV�RXWLOV�ELRLQIRUPDWLTXHV�FRPELQDQW�FHV�GRQQrHV�SHUPHWWUDLW�G�rWHQGUH
O�LQWHUSUrWDWLRQ�GH�FHV�GRQQrHV�DX[�UrJLRQV�LQWURQLTXHV�HW�LQWHUJrQLTXHV�



6(66,216�6,08/7$1((6������*dQdWLTXH
dSLGdPLRORJLTXH�HW�%LRLQIRUPDWLTXH

7KRPDV�6PRO

&6�����&RQVHUYDWLRQ�LQ�VLOLFR�GHV�GRPDLQHV�WRSRORJLTXHPHQW�DVVRFLjV�HQ�SRSXODWLRQ�WjPRLQ��LPSDFW�VXU�OqLQWHUSUjWDWLRQ�GHV�&19

$XWHXUV��

7KRPDV�6PRO���������)ORUHQFH�3HWLW���������(OLVH�%RXGU\�/DELV������6RQLD�%RXTXLOORQ������3HUULQH�%UXQHOOH������0rODQLH�5DPD������&DWKHULQH�5RFKH�
/HVWLHQQH������6\OYLH�0DQRXYULHU�+DQX���������-DPDO�*KRXPLG�������

���,QVWLWXW�GH�JrQrWLTXH�PrGLFDOH��&+8�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH��&+8�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���7$'��&19��20,0��6<6,'

5jVXPj��

,QWURGXFWLRQ� �/�LPSOLFDWLRQ �GHV �UXSWXUHV �GH �IURQWLqUHV �GH �GRPDLQHV �WRSRORJLTXHPHQW �DVVRFLrV ��7$'� �HVW �PDLQWHQDQW �ELHQ �rWDEOLH �FRPPH
PrFDQLVPH�UHVSRQVDEOH�GH�SDWKRORJLHV�KXPDLQHV��&HSHQGDQW��KRUPLV�XQ�IDLEOH�QRPEUH�GH�PDODGLHV��OHV�UXSWXUHV�GH�IURQWLqUHV�GH�7$'�QH�VHPEOHQW
SDV�sWUH�D�SULRUL�XQ�PrFDQLVPH�IUrTXHQW�GH�SDWKRORJLHV�JrQrWLTXHV��$XVVL��QRXV�DYRQV�FKHUFKr�m�GrWHUPLQHU�HQ�SRSXODWLRQ�JrQrUDOH�HW�m�O�rFKHOOH
GX�JrQRPH��TXHOV�rWDLHQW�OHV�7$'�GRQW�OHV�IURQWLqUHV�Q�rWDLHQW�MDPDLV�GrOHWrV�HW�OHXU�FRQWHQX�HQ�JqQH��1RXV�QRXV�VRPPHV�SOXV�SDUWLFXOLqUHPHQW
LQWrUHVVrV�DX[�7$'�LPSOLTXDQW�GHV�JqQHV�UHVSRQVDEOHV�GH�Gr�FLHQFHV�LQWHOOHFWXHOOHV�

0jWKRGH��1RXV�QRXV�VRPPHV�DSSX\rV�VXU�OHV�GRQQrHV�SXEOLrHV�GH�FDUWRJUDSKLHV�GHV�7$'�GDQV�GL�rUHQWV�PRGqOHV�FHOOXODLUHV�HW�VXU�OHV�GRQQrHV
SXEOLTXHV�GH�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV�GH�VHJPHQWV�JrQRPLTXHV��&19��HQ�SRSXODWLRQ�JrQrUDOH��/HV�FRRUGRQQrHV�JrQRPLTXHV�GH�������
PLFURGrOrWLRQV�SURYHQDQW�GHV�EDVHV�'*9��*QRP$'��GHV�DQQRWDWLRQV�ErQLJQHV�GH�&OLQ9DU�HW�'(&,3+(5��DLQVL�TXH�GHV�&19�WrPRLQV�GH�SXEOLFDWLRQ
�&RH�HW�DO���1DW��*HQHW��������RQW�rWr�XWLOLVrHV��'RX]H�MHX[�GH�GRQQrHV�GH�+L�&�RQW�rWr�FURLVrV�DYHF�OHV�FRRUGRQQrHV�GHV�&19��&HUWDLQV�7$'�
TXDOL�rV�GH�UREXVWHV��RQW�rWr�LGHQWL�rV�VDQV�DXFXQH�IURQWLqUH�WRXFKrH�SDU�XQ�&19�GH�OD�SRSXODWLRQ�JrQrUDOH��/HV�FRQWHQXV�JrQLTXH�HQWUH�FHV�7$'
UREXVWHV�HW�OHV�7$'�QRQ�UREXVWHV�RQW�rWr�FRPSDUrV��m�OD�UHFKHUFKH�G�XQ�rYHQWXHO�HQULFKLVVHPHQW�HQ�JqQHV�GHV�EDVHV�20,0�HW�6\V,'�

5jVXOWDWV��/HV����VrULHV�GH�+L�&�FRPSRUWHQW�XQH�PrGLDQH�GH������7$'�G�XQH�WDLOOH�PrGLDQH�GH�����NE��/H�SRXUFHQWDJH�PrGLDQ�GH�7$'�FRQVHUYrV
HVW�GH�������>�������������@��/HV�7$'�QRQ�UREXVWH�SUrVHQWHQW�XQ�HQULFKLVVHPHQW�SOXV�LPSRUWDQW�HQ�JqQHV�TXH�OHV�7$'�UREXVWHV��������JqQHV�7$'
YV�������S������H�����/HV�7$'�UREXVWHV�FRPSUHQQHQW�XQ�SOXV�JUDQG�QRPEUH�GH�JqQHV�20,0�������JqQHV�20,0�7$'�YV������S� ��������UHSUrVHQWDQW
UHVSHFWLYHPHQW�������HW�������GX�FRQWHQX�PR\HQ�HQ�JqQHV�GH�FHV���JURXSHV��S������H������/H�FRQWHQX�HQ�JqQHV�DVVRFLrV�m�GHV�SDWKRORJLHV�QHXUR�
GrYHORSSHPHQWDOHV�GRPLQDQWHV�GH�OD�EDVH�6\V,'�HVW�rJDOHPHQW�VXSrULHXU�������JqQHV�7$'�YV�����JqQHV�7$'��S� ��������$LQVL��OHV�7$'�UREXVWHV
UHJURXSHQW��������GHV�JqQHV�20,0�HW��������GHV�JqQHV�GH�OD�EDVH�6\V,'�

&RQFOXVLRQ��&HV�GRQQrHV�VXJJqUHQW�TXH�O�H[SUHVVLRQ�GHV�JqQHV�SRXUUDLW�sWUH�PRLQV�VHQVLEOH�DX[�UXSWXUHV�GH�IURQWLqUHV�GH�7$'��/�DQDO\VH�GX
FRQWHQX�HQ�JqQHV�GHV�GHX[�W\SHV�GH�7$'�VXJJqUH�TXH�OHV�7$'�UREXVWHV�FRQWLHQQHQW�PRLQV�GH�JqQHV��PDLV�SOXV�GH�JqQHV�UHVSRQVDEOHV�GH
SDWKRORJLHV�KXPDLQHV�HW�HQ�SDUWLFXOLHU�GH�WURXEOH�GX�QHXURGrYHORSSHPHQW��&HV�JqQHV�VHPEOHQW�VDQFWXDULVrV�GDQV�OHV�7$'�UREXVWHV��,O�HVW�GRQF�WUqV
LQWULJXDQW�GH�QH�SDV�REVHUYHU�SOXV�IUrTXHPPHQW�GH�UrDUUDQJHPHQW�GH�IURQWLqUHV�GH�7$'�UREXVWHV�HQ�SDWKRORJLHV�KXPDLQH���(VW�FH�G~�m�GHV
PrFDQLVPHV �GH �FRPSHQVDWLRQ �PROrFXODLUH �GH �WHOV �UrDUUDQJHPHQWV �" �2X �m �XQH �UrVROXWLRQ �KDELWXHOOH �WURS �IDLEOH �SRXU �O�LGHQWL�FDWLRQ �GH �PLFUR�
UrDUUDQJHPHQWV�m�FHV�ORFL�"
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3DXOLQH�0RQLQ

&6�����0RGjOLVDWLRQ�HW�TXDQWLuFDWLRQ�GH�OqLPSDFW�GHV�&19V�VXU�OqLQWHOOLJHQFH�JjQjUDOH�

$XWHXUV��

3DXOLQH�0RQLQ���������&DWKHULQH�6FKUDPP���������(OLVH�'RXDUG���������0RU�$EVD�/RXP���������0DXGH�$XJHU������0DUWLQHDX�-HDQ�/RXLV������=RKUD�6DFL
�����&HOLD�*UHHQZRRG���������*XLOODXPH�+XJXHW���������6rEDVWLHQ�-DFTXHPRQW�������

���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���/DERUDWRLUH�-DFTXHPRQW��&HQWUH�GH�UHFKUHFKH�GX�&+8�6DLQWH�-XVWLQH��0RQWUrDO��&DQDGD
���)DFXOWr�GH�PrGHFLQH��GrSDUWHPHQW�GH�SrGLDWULH��8QLYHUVLWr�GH�0RQWUrDO��0RQWUrDO��&DQDGD
���'HSDUWHPHQW�RI�(SLGHPLRORJ\��%LRVWDWLVWLFV�DQG�2FFXSDWLRQQHO�+HDOWK��0F*LOO�8QLYHUVLW\��0RQWUrDO��&DQDGD
���/DG\�'DYLV�,QVWLWXWH��-HZLVK�*HQHUDO�+RVSLWDO��0RQWUrDO��&DQDGD

0RWV�FOHIV���&19��9DULDQW�GX�1RPEUH�GH�&RSLH���4,��4XRWLHQW�,QWHOOHFWXHO���QHXURGrYHORSSHPHQW��S/,��SUREDELOLWr�G�sWUH�LQWROrUDQW�DX[�YDULDQWV
SHUWH�GH�IRQFWLRQ���UDWLR�REV�H[S��QRPEUH�GH�YDULDQWV�REVHUYrV���QRPEUH�GH�YDULDQWV�DWWHQGXV��

5jVXPj��

&RQWH[WH

'HV�YDULDQWV �GX�QRPEUH�GH�FRSLH ��&19V� �SDWKRJqQHV�VRQW �LGHQWL�rV �FKH] ����m �����GHV �SDWLHQWV �UrIrUrV �SRXU �WURXEOHV �QHXURGrYHORSSHPHQWDX[�
1rDQPRLQV��O�LPSDFW�GH�FHV�&19V�VXU�OD�FRJQLWLRQ�UHVWH�PDO�TXDQWL�r�FDU�OD�PDMRULWr�G�HQWUH�HX[�VRQW�WURS�UDUHV�SRXU�sWUH�rWXGLrV�LQGLYLGXHOOHPHQW�
'DQV�XQH�UrFHQWH�rWXGH��QRXV�DYRQV�GrYHORSSr�XQ�PRGqOH�OLQrDLUH��EDVr�VXU�GHV�VFRUHV�G�DQQRWDWLRQV�JrQLTXHV��FDSDEOH�GH�SUrGLUH�OD�WDLOOH�GH
O�H�HW�GH�WRXWH�GrOrWLRQ�VXU�OH�TXRWLHQW�LQWHOOHFWXHO��4,���&HSHQGDQW��O�LPSDFW�GHV�GXSOLFDWLRQV�HW�GHV�JqQHV�D\DQW�GHV�WDLOOHV�G�H�HW�H[WUsPHV�Q�D�SX
sWUH�FODLUHPHQW�PRGrOLVr�

�

2EMHFWLI

/�REMHFWLI�HVW�G�LGHQWL�HU�OHV�FDUDFWrULVWLTXHV�GX�FRQWHQX�JrQLTXH�GHV�&19V�SHUPHWWDQW�GH�SUrGLUH�OHXU�LPSDFW�VXU�OHV�WUDLWV�FRJQLWLIV��

�

0jWKRGHV

1RXV�DYRQV�DQDO\Vr�XQ�JUDQG�MHX�GH�GRQQrHV�FRPELQDQW�OHV�PHVXUHV�G�LQWHOOLJHQFH�JrQrUDOH��4,�RX�IDFWHXU�JrQrUDO��HW�OHV�&19V�GH��������LQGLYLGXV
GH�OD�SRSXODWLRQ�JrQrUDOH����FRKRUWHV��HW�������LQGLYLGXV�LVVXV�GH���FRKRUWHV�DXWLVWLTXHV��6LPRQV�6LPSOH[�&ROOHFWLRQ��0661*��$XWLVP�*HQRPH
3URMHFW��HW�6LPRQV�IRXQGDWLRQ�3RZHULQJ�$XWLVP�5HVHDUFK�IRU�.QRZOHGJH���/H�PRGqOH�OLQrDLUH�VH�EDVH�VXU�OHV�JqQHV�LQFOXV�GDQV�OHV�&19V�VHORQ�OHXUV
SUREDELOLWr�G�sWUH�LQWROrUDQW�m�O�KDSORLQVX�VDQFH��S/,���RX�VHORQ�OHXUV�UDWLR�GX�QRPEUH�GH�YDULDQWV�SHUWH�GH�IRQFWLRQ��/R)��REVHUYrV���QRPEUH�GH�/R)
DWWHQGXV��/R)�REV�H[S���'HV�PrWD��HW�PrJD�DQDO\VHV�RQW�rWr�H�HFWXrHV�HQWUH�OHV�FRKRUWHV��/D�YDOLGDWLRQ�GX�PRGqOH�D�rWr�H�HFWXrH�HQ�FRPSDUDQW�VD
SUrGLFWLRQ�DX[�REVHUYDWLRQV�GH�OD�OLWWrUDWXUH�SRXU����&19V�SV\FKLDWULTXHV�UrFXUUHQWV��

�

5jVXOWDWV

/D�PrWD�DQDO\VH�Q�D�SDV�PRQWUr�G�KrWrURJrQrLWr�VLJQL�FDWLYH�HQWUH�OHV�GL�rUHQWHV�FRKRUWHV��\�FRPSULV�HQWUH�OHV�FRKRUWHV�DXWLVWLTXHV��HW�QRXV�DYRQV
SX�UrSOLTXHU�O�HVWLPDWLRQ�GH�O�LPSDFW�GHV�GrOrWLRQV�VXU�O�HQVHPEOH�GHV�FRKRUWHV��/D�PrJD�DQDO\VH�D�PRQWUr�TXH�OD�GrOrWLRQ�G���XQLWr�GH�S/,�HQWUDvQH
XQH�SHUWH�GH�����SRLQWV�GH�4,�������=�VFRUH��6( ������3 ����������/�HVWLPDWLRQ�SRXU�OHV�GXSOLFDWLRQV�HVW���IRLV�SOXV�EDVVH�DYHF�XQH�SHUWH�GH�����
SRLQWV�GH�4,�������=�VFRUH��6( ������3 ��������SDU�XQLWr�GH�S/,�GXSOLTXrH��

1RXV�DYRQV�rJDOHPHQW�TXDQWL�r�O�LPSDFW�GHV�JqQHV�VLJQL�FDWLYHPHQW�HQULFKLV�HQ�YDULDQWV�GH�QRYRGDQV�OHV�SRSXODWLRQV�QHXURGrYHORSSHPHQWDOHV�
OHXUV�H�HWV�VRQW���m����IRLV�SOXV�LPSRUWDQW�

/HV�UrVXOWDWV�REVHUYrV�DYHF�OH�PRGqOH�DSSOLTXr�VXU�OH�UDWLR�/R)�REV�H[S�VRQW�VLPLODLUHV��/HV���VFRUHV�G�DQQRWDWLRQV�VRQW�GRQF�DXVVL�SHUIRUPDQWV�O�XQ
TXH�O�DXWUH�

/D�FRQFRUGDQFH�GHV�HVWLPDWLRQV�GX�PRGqOH�DYHF�OHV�GRQQrHV�GH�OD�OLWWrUDWXUH�V�rOqYH�m�����SRXU�OHV�GrOrWLRQV�HW�����SRXU�OHV�GXSOLFDWLRQV�

�

&RQFOXVLRQ

1RWUH �PRGqOH� �HQWUDLQr �VXU �SUqV �GH ������� �&19V �UrSDUWLV �GDQV �O�HQVHPEOH �GX �JrQRPH� �HVWLPH �DYHF ��DELOLWr �O�LPSDFW �GHV �GrOrWLRQV �HW �GHV
GXSOLFDWLRQV�VXU�O�LQWHOOLJHQFH�JrQrUDOH��*UnFH�m�FHV�REVHUYDWLRQV��XQ�RXWLO�D�rWr�GrYHORSSr�HW�HVW�GLVSRQLEOH�HQ�OLJQH�SRXU�OHV�FOLQLFLHQV��&HW�RXWLO
OHXU�SHUPHW�G�HVWLPHU�OD�FRQWULEXWLRQ�GHV�&19V�UDUHV�QRQ�GRFXPHQWrV�GrWHFWrV�FKH]�OHXUV�SDWLHQWV�

3LiFH�MRLQWH���DEVWUDFWBDVVLVHVB&19B3DXOLQH021,1�GRF[
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)DELHQQH�/(68(85

&6�����,GHQWLuFDWLRQ�GH�YRLHV�PjWDEROLTXHV�DVVRFLjHV�DX�ULVTXH�GH�FDQFHU�GLtjUHQFLj�GH�OD�WK\URmGH�SDU�DQDO\VH�SDQJjQRPLTXH

$XWHXUV��

2P�.XONDUQL������3LHUUH�(PPDQXHO�6XJLHU������-XOLH�*XLERQ������&KULVWLQH�/RQMRX������-HDQ�)UDQpRLV�'HOHX]H������$QQH�%RODQG�$XJH������'HOSKLQH�%DFT�
%DLDQ������&rOLQH�%HVVH������&DUROH�5XELQR������0DULH�&KULVWLQH�%RXWURQ�5XDXOW������(YJHQLD�2VWURXPRYD������$XVUHOH�.HVPLQLHQH������3DVFDO�*XrQHO
�����)ORUHQW�'H�9DWKDLUH������7KrUqVH�7UXRQJ������)DELHQQH�/HVXHXU����

���,QVHUP�8�����,QVWLWXW�&XULH��0LQHV�3DULV7HFK��36/�8QLYHUVLW\��3DULV��)UDQFH
���,QVHUP�8������&(63��8QLYHUVLWr�3DULV�6DFOD\��8QLYHUVLWr�3DULV�6XG��9LOOHMXLI��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��'rSDUWHPHQW�GH�O
,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��(YU\��)UDQFH
���6HFWLRQ�(QYLURQQHPHQW�HW�5D\RQQHPHQWV��&HQWUH�,QWHUQDWLRQDO�GH�5HFKHUFKH�VXU�OH�&DQFHU��/\RQ��)UDQFH

0RWV�FOHIV���FDQFHU�GL�rUHQFLr�GH�OD�WK\URwGH��DQDO\VH�SDQJrQRPLTXH��613V��RQWRORJLH

5jVXPj��

8QH�rWXGH�G�DVVRFLDWLRQ�SDQJrQRPLTXH�UrDOLVrH�SDU�OH�FRQVRUWLXP�(3,7+<5�D�LGHQWL�r�TXDWUH�UrJLRQV�GX�JrQRPH�DVVRFLrHV�DX�ULVTXH�GH�GrYHORSSHU
XQ�FDQFHU�GL�rUHQFLr�GH�OD�WK\URwGH��&'7�����T���LQFOXDQW�OHV�JqQHV�',5&��HW�,*)%3����S���LQFOXDQW�OH�JqQH�15*����T���LQFOXDQW�OH�JqQH�)2;(��HW
��T���SURFKH�GH�1.;�����/HV�DQDO\VHV�H�HFWXrHV�RQW�FRQVLGrUr�XQ�SDU�XQ�FKDFXQ�GHV���������SRO\PRUSKLVPHV�QXFOrRWLGLTXHV��613V��JrQRW\SrV�
FRPPH�FHOD�HVW�FODVVLTXHPHQW�XWLOLVr��&HWWH�DSSURFKH�SHXW�QrDQPRLQV�PDQTXHU�GH�SXLVVDQFH�SRXU�GrWHFWHU�GHV�613V�LQWHUDJLVVDQW�DYHF�G�DXWUHV
613V� �1RWUH �REMHFWLI �D �rWr �G�XWLOLVHU �XQH �VWUDWrJLH �EDVrH �VXU �OHV �YRLHV �ELRORJLTXHV �HW �OHV �LQWHUDFWLRQV �SURWrLTXHV �FRQQXHV �D�Q �G�LGHQWL�HU �GHV
HQVHPEOHV�GH�JqQHV�DSSDUWHQDQW�m�XQH�PsPH�FODVVH�G�RQWRORJLH�SRXYDQW�LQ�XHQFHU�O�DSSDULWLRQ�GX�&'7�

1RWUH�rWXGH�D�FRQFHUQr������FDV�GH�&'7�HW������WrPRLQV�G�RULJLQH�HXURSrHQQH�GH�VHSW�rWXGHV�FDV�WrPRLQV�UDVVHPEOrHV�GDQV�OH�FDGUH�GX
FRQVRUWLXP�(3,7+<5�HW�JrQRW\SrV�m�O�DLGH�GH�OD�SXFH�,OOXPLQD�2QFR$UUD\��HQYLURQ���������613V���$SUqV�XQ�FRQWUzOH�GH�TXDOLWr�VWULFW�GHV�613V
JrQRW\SrV����������613V�RQW�rWr�FRQVHUYrV�SRXU�O�DQDO\VH�HW���������613V�RQW�rWr�ORFDOLVrV�GDQV�RX�m�SUR[LPLWr�GH��������JqQHV��&HV�JqQHV�RQW
rWr�DVVLJQrV�m�GHV�IRQFWLRQV�ELRORJLTXHV�m�O�DLGH�GHV�EDVHV�GH�GRQQrHV�.(**������Gr�QLWLRQV���5($&720(�������Gr�QLWLRQV��HW�*2�������SURFHVVXV
ELRORJLTXHV�������IRQFWLRQV�PROrFXODLUHV�HW�����FRPSRVDQWV�FHOOXODLUHV���/�DQDO\VH�VWDWLVWLTXH�D�FRQVLVWr�m�GrWHUPLQHU�OHV�YRLHV�ELRORJLTXHV�RX�OHV
FODVVHV�G�RQWRORJLH�SRXYDQW�FRQWHQLU�XQ�H[FqV�GH�JqQHV�VLJQL�FDWLYHPHQW�DVVRFLrV�DX�&'7�m�O�DLGH�GX�ORJLFLHO�9(*$63DWKZD\�

1RWUH�DQDO\VH�D�PLV�HQ�rYLGHQFH����YRLHV�ELRORJLTXHV�GrFULWHV�GDQV�.(**�HW����GrFULWHV�GDQV�5($&720(�TXL�FRQWLHQQHQW�HQ�H[FqV�GHV�JqQHV
DVVRFLrV�DX�&'7�DX�VHXLO�GH�3���������/HV�YRLHV�.(**�LQFOXHQW�QRWDPPHQW�OHV�IRQFWLRQV�OLrHV�DX�PrWDEROLVPH�GX�FKROHVWrURO��GHV�JOXFLGHV�HW�GHV
DFLGHV �DPLQrV �WDQGLV �TXH �OHV �DQQRWDWLRQV �GH �5($&720(�SHUPHWWHQW �G�LGHQWL�HU �HQ �SOXV �OHV �YRLHV �GH �VLJQDOLVDWLRQ �HQ �DYDO �GX �UrFHSWHXU �W\URVLQH
NLQDVH�HUE%���+(5���HW�UrJXODQW�O�H[SUHVVLRQ�GH�FH�UrFHSWHXU�

3RXU�GrFULUH�OHV�UrVHDX[�GH�JqQHV�DVVRFLrV�DX�&'7��QRXV�DYRQV�HQVXLWH�XWLOLVr�O�DOJRULWKPH�(:BGP*:$6�TXL�LQWqJUH�OHV�DQQRWDWLRQV�VXU�OHV
LQWHUDFWLRQV�SURWrLQHV�SURWrLQHV�GH�OD�EDVH�+,17�HW�OHV�GRQQrHV�GX�&DQFHU�*HQRPH�$WODV�GH����&'7�HW�GX�WLVVXV�QRUPDO�DVVRFLr�SRXU�SULRULVHU�OHV
JqQHV�GRQW�O�H[SUHVVLRQ�HVW�DOWrUrH�GDQV�OHV�WXPHXUV��1RXV�DYRQV�DLQVL�LGHQWL�r����PRGXOHV�HQULFKLV�DYHF�OHV�Gr�QLWLRQV�GH�.(**�����RX�5($&720(
�����DX�VHXLO�3)'5���������GRQW�OHV�YRLHV�OLrHV�DX�PrWDEROLVPH�GH�O�DPLGRQ�HW�GX�VDFFKDURVH��m�OD�JO\FRJrQRO\VH��DX�PrWDEROLVPH�GX�JO\FRJqQH�HW�DX
PrWDEROLVPH�GH�O�LQVXOLQH�

&HWWH�rWXGH�PRQWUH�O�DYDQWDJH�G�XWLOLVHU�XQH�DSSURFKH�SHUPHWWDQW�O�DQDO\VH�GH�QRPEUHX[�PDUTXHXUV�JrQrWLTXHV�VLPXOWDQrPHQW��(OOH�D�SHUPLV�GH
FDUDFWrULVHU�GH�QRXYHOOHV�YRLHV�ELRORJLTXHV�LPSOLTXDQW�GHV�JqQHV�VXVFHSWLEOHV�G�DXJPHQWHU�OH�ULVTXH�GH�FH�FDQFHU�

3LiFH�MRLQWH���$EVWUDFWB$VVLVHVB(3,7+<5B/HVXHXU�SGI
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&KULVWRSKH�3+,/,33(

&6�����*HVWLRQ�GHV�GRQQjHV�VHFRQGDLUHV�GDQV�OH�FDGUH�GHV�DQDO\VHV�SDQJjQRPLTXHV�SDU�VjTXHQhDJH�KDXW�GjELW��SURMHW�),1'���
OH�SRLQW�GH�YXH�GHV�ODERUDWRLUHV

$XWHXUV��

*DHWDQ�/(6&$������%RULV�.(5(1������<DQQLV�'8))285'���������$QJH�/LQH�%58(/���������$UWKXU�625/,1���������)UrGrULF�75$1�0$8�7+(0���������-XOLHQ
%85$77,������'DPLHQ�6$1/$9,//(������0DULH�)$28&+(5������&ODLUH�*2856$8'������$XGUH\�/$%$/0(������0DULDQQH�7,//������1LFRODV�&+$7521�����
3LHUUH�$QWRLQH�52//$7�)$51,(5������&KDUOHV�3DWULFN�('(5<������'HOSKLQH�+(521������&rOLQH�9(5678<)7������$VVRFLDWLRQ�1DWLRQDOH�GHV�3UDWLFLHQV�GH
*rQrWLTXH�$13*0������&KULVWHO�7+$89,1���������/DXUHQFH�)$,95(���������&KULVWRSKH�3+,/,33(����

���6HUYLFH�GH�JrQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH��*+�3LWLr�6DOSsWULqUH��$3+3��3DULV��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c�,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��SODWH�IRUPH�GH�ELRORJLH�KRVSLWDOR�
XQLYHUVLWDLUH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��)+8�75$16/$'��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��'LMRQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH��3KDUPDFRJrQrWLTXH�HW�+RUPRQRORJLH��&+8�%LFHWUH��3DULV��)UDQFH
���5rVHDX�IUDQpDLV�GH�ODERUDWRLUHV�GH�UrIrUHQFH��KWWSV���DQSJP�IU�����)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV���&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�G
LQQRYDWLRQ�HQ�GLDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���$QDO\VHV�SDQJrQRPLTXHV���GRQQrHV�VHFRQGDLUHV

5jVXPj��

/H �VrTXHQpDJH �m �KDXW �GrELW ��6+'� �SDQJrQRPLTXH �R�UH �GH �QRXYHOOHV �RSSRUWXQLWrV �GH �GLDJQRVWLF �GDQV �OH �FRQWH[WH �GHV �PDODGLHV �UDUHV� �,O �SHUPHW
G�DERXWLU�SOXV�IUrTXHPPHQW�m�XQ�GLDJQRVWLF�SULPDLUH��EXW�GH�OD�FRQVXOWDWLRQ�JrQrWLTXH���LO�SHXW�DXVVL�FRQGXLUH�m�OD�GrFRXYHUWH�GH�YDULDWLRQV�QRQ�HQ
OLHQ�DYHF�OD�SDWKRORJLH�GX�SDWLHQW��&HV�GRQQrHV�VHFRQGDLUHV��VL�UHFKHUFKrHV�DFWLYHPHQW���RX�LQFLGHQWHV��GrFRXYHUWHV�IRUWXLWHV���SHXYHQW�GRQQHU�OLHX
m�GHV�DFWLRQV�SUrYHQWLYHV�RX�FXUDWLYHV�V�LQWrJUDQW�GDQV�XQH�GrPDUFKH�GH�PrGHFLQH�SHUVRQQDOLVrH��/H�IDLW�GH�SURSRVHU�DX[�SDWLHQWV�G�DYRLU�DFFqV
DX[�GRQQrHV�VHFRQGDLUHV�RX�LQFLGHQWHV�UHVWH�ODUJHPHQW�GrEDWWX�HQ�)UDQFH�HW�m�O�rWUDQJHU��&H�WUDYDLO�V�LQVFULW�GDQV�OH�FDGUH�GX�SURMHW�GH�UHFKHUFKH
),1'��35(36�������c�OHV�GRQQrHV�VHFRQGDLUHV�SURGXLWHV�SDU�6+'�HQ�GLDJQRVWLF���GX�EHVRLQ�GHV�SDWLHQWV�DX[�PRGDOLWrV�RUJDQLVDWLRQQHOOHV�h��DYHF��
&505�$Q'',�5DUHV�SDUWLFLSDQWV��'LMRQ��/\RQ��3DULV�3LWLr���6HORQ�OH�SURWRFROH��VHXOHV�OHV�YDULDWLRQV�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV�SRXU
WURLV�FDWrJRULHV�GH�'6�VRQW�WUDQVPLVHV�DX�JrQrWLFLHQ�SUHVFULSWHXU�VL�OH�SDWLHQW�\�D�FRQVHQWL��/H�JURXSH���FRPSUHQG�OHV�YDULDWLRQV�GDQV�GHV�JqQHV
UHVSRQVDEOHV�G�XQH�SUrGLVSRVLWLRQ�m�XQH�PDODGLH�m�UrYrODWLRQ�WDUGLYH�DFFHVVLEOH�m�XQH�SUrYHQWLRQ������JqQHV��OLVWH�$&0*�rODUJLH���OH�JURXSH���HVW
FRQVWLWXr�GHV�����JqQHV�D\DQW�GHV�LPSOLFDWLRQV�SRXU�OH�FRQVHLO�JrQrWLTXH��SDWKRORJLHV�$5�RX�5/;���8Q��H�JURXSH�SOXV�UHVWUHLQW�FRPSUHQG���JqQHV
DYHF���YDULDWLRQV�SKDUPDFRJrQrWLTXHV�FLEOrHV�G�LQWrUsW�FOLQLTXH�

1RXV�SUrVHQWRQV�OHV�UrVXOWDWV�SRXU�����SDWLHQWV�TXL �RQW�ErQr�FLr�GH�OD�UHFKHUFKH�GH�'6�GDQV�OHV�GRQQrHV�GH�6+'�GH�O�H[RPH�GDQV�OH�FDGUH�GX
SURMHW�),1'��i�FH�VWDGH�GH�O�rWXGH������SDWLHQWV�DQDO\VrV���GHV�'6�RQW�rWr�UHWURXYrHV�FKH]����SDWLHQWV���������DYHF�XQH�UrSDUWLWLRQ�GDQV�OHV
JURXSHV�������SDWLHQWV��������������SDWLHQWV���������HW��������������'HX[�SDWLHQWV������SUrVHQWDLHQW�GHX[�'6��JURXSHV���HW�����/D�FDXVH�GH�OD
SDWKRORJLH�Q�D�SDV�rWr�rOXFLGrH�SRXU�OD�PRLWLr�GHV�SDWLHQWV�TXL�UHFHYDLW�XQH�'6��'H�QRPEUHX[�ODERUDWRLUHV�H[SHUWV�RQW�rWr�PLV�m�FRQWULEXWLRQ����
ODERUDWRLUHV�GL�rUHQWV�SRXU����'6�FDQGLGDWHV��ORUVTXH�OHV�GRQQrHV�GLVSRQLEOHV�rWDLHQW�LQVX�VDQWHV��'DQV�WRXV�OHV�FDV��OHV�ODERUDWRLUHV�RQW�UrSRQGX
WUqV�UDSLGHPHQW��GrODL�GH�UrSRQVH���KHXUH�m���VHPDLQH��HW�GH�IDpRQ�GrWDLOOrH��SHUPHWWDQW�DLQVL�G�RULHQWHU�OHV�ELRORJLVWHV�SRXU�OD�FODVVL�FDWLRQ�GHV�'6
FDQGLGDWHV��/�DYLV�G�XQ�ODERUDWRLUH�GH�UrIrUHQFH�D�rWr�QrFHVVDLUH�SRXU�OD�PRLWLr�GHV�'6�UHQGXHV��/HV�JqQHV�D\DQW�QrFHVVLWr�OH�SOXV�JUDQG�QRPEUH�GH
GHPDQGHV�G�DYLV �VRQW�&<3��$�� �9:) �HW �%5&$���� �/D�UHFKHUFKH�GH�GRQQrHV�VHFRQGDLUHV�LVVXHV�GHV�GRQQrHV�GH�6+'�SDQJrQRPLTXHV� �OHXU
LQWHUSUrWDWLRQ�HW�OH�UHQGX�DX[�JrQrWLFLHQV�SUHVFULSWHXUV�LPSDFWHQW�GH�IDpRQ�LPSRUWDQWH�OHV�ODERUDWRLUHV�DX[�QLYHDX[�GH�OHXU�DFWLYLWr��WHPSV
WHFKQLFLHQ�ELR�LQIRUPDWLFLHQ�ELRORJLVWH�PHVXUrV�GDQV�O�rWXGH�HW�FR~WV�GHV�WHVWV�JrQrWLTXHV�FLEOrV��HW�GH�OHXU�RUJDQLVDWLRQ�DX�QLYHDX�QDWLRQDO��PLVH�m
FRQWULEXWLRQ�GX�UrVHDX�GH�ODERUDWRLUHV�H[SHUWV��

3LiFH�MRLQWH���$EVWUDFW�),1'B/HVFD�HW�DOB$VVLVHV�GH�JrQrWLTXH�7RXUV������GRF[
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2]YDQ�%RFKHU

&6�����3ULVH�HQ�FRPSWH�GH�OqKjWjURJjQjLWj�SKjQRW\SLTXH�GHV�SDWLHQWV�GDQV�OHV�WHVWV�GqDVVRFLDWLRQ�DYHF�GHV�YDULDQWV�UDUHV

$XWHXUV��

2]YDQ�%RFKHU������*DtOOH�0DUHQQH������7KRPDV�/XGZLJ���������.rYLQ�8JXHQ���������$UQDXG�%RXOOLQJ������9LUJLQLH�6FRWHW������&DULQH�/
+RVWLV��������
,VDEHOOH�*RXUODRXHQ������&ODXGH�)rUHF���������*rUDOG�/H�*DF���������+HUYr�3HUGU\������(PPDQXHOOH�*rQLQ����

�����8QLY�%UHVW��,QVHUP��()6��805�������**%��)�������%UHVW��)UDQFH��%UHVW��)UDQFH
�����&+8�%UHVW��%UHVW��)UDQFH��%UHVW��)UDQFH
���*rQrWLTXH�PROrFXODLUH�HW�G�KLVWRFRPSDWLELOLWr��&+8�%UHVW��%UHVW��)UDQFH��%UHVW��)UDQFH
�����$VVRFLDWLRQ�*DrWDQ�6DOH�Q��%UHVW��)UDQFH��%UHVW��)UDQFH
�����&(63�,QVHUP��8������8)5�0rGHFLQH��8QLY��3DULV�6XG��8QLYHUVLWr�3DULV�6DFOD\��9LOOHMXLI���������)UDQFH��9LOOHMXLI��)UDQFH

0RWV�FOHIV���7HVWV�G
DVVRFLDWLRQ��9DULDQWV�UDUHV��6RXV�SKrQRW\SHV��7HVWV�GH�IDUGHDX��6.$7

5jVXPj��

/HV�PrWKRGHV�GH�VrTXHQpDJH�GH�QRXYHOOH�JrQrUDWLRQ�QRXV�SHUPHWWHQW�DXMRXUG�KXL�G�H[SORUHU�OH�UzOH�GHV�YDULDQWV�JrQrWLTXHV�UDUHV�GDQV�OHV
PDODGLHV��3RXU�UHFKHUFKHU�GHV�DVVRFLDWLRQV�DYHF�GHV�YDULDQWV�UDUHV��GHV�PrWKRGHV�VWDWLVWLTXHV�VSrFL�TXHV�RQW�rWr�GrYHORSSrHV��&HV�PrWKRGHV�VRQW
GH�GHX[�W\SHV�������OHV�WHVWV�GH�IDUGHDX�GDQV�OHVTXHOV�XQ�VFRUH�JrQrWLTXH�HVW�FDOFXOr�SDU�LQGLYLGX�HW�SDU�JqQH��SXLV�FRPSDUr�HQWUH�OHV�LQGLYLGXV��HW
��� �OHV �WHVWV �GH �YDULDQFH �TXL �V�LQWrUHVVHQW �m �OD �GLVSHUVLRQ �GHV �H�HWV �JrQrWLTXHV� �&HV �GL�rUHQWV �WHVWV �RQW �rWr �GrYHORSSrV �SRXU �rWXGLHU �GHV �WUDLWV
ELQDLUHV��PDODGH�QRQ�PDODGH��RX�TXDQWLWDWLIV��,OV�QH�SHUPHWWHQW�SDV�GH�FRPSDUHU�DX[�WrPRLQV�GHV�VRXV�JURXSHV�GH�PDODGHV�EDVrV��SDU�H[HPSOH�
VXU �OD �VrYrULWr �GH �OD �PDODGLH �RX �VRQ �nJH �G�DSSDULWLRQ ��SUrFRFH�WDUGLI�� � �&HWWH �KrWrURJrQrLWr �SKrQRW\SLTXH �SHXW �FHSHQGDQW �UrVXOWHU �G�XQH
KrWrURJrQrLWr�JrQrWLTXH�HW �QH�SDV�HQ�WHQLU �FRPSWH�SHXW�FRQGXLUH�m�XQ�PDQTXH�GH�SXLVVDQFH�GHV�WHVWV� �$�Q�GH�WHQLU �FRPSWH�GH�O�KrWrURJrQrLWr
SKrQRW\SLTXH�GDQV�OHV�WHVWV�G�DVVRFLDWLRQ�DYHF�YDULDQWV�UDUHV��QRXV�DYRQV�UrDOLVr�GHV�H[WHQVLRQV�GHV�WHVWV�GH�IDUGHDX�HW�GH�YDULDQFH��1RXV�DYRQV
rWXGLr�OHV�SURSULrWrV�VWDWLVWLTXHV�GH�FHV�WHVWV�m�O�DLGH�GH�VLPXODWLRQV�HW�PRQWUr�OHV�JDLQV�GH�SXLVVDQFH�REWHQXV�VRXV�GL�rUHQWV�PRGqOHV�JrQrWLTXHV�
1RXV�DYRQV�rJDOHPHQW�SX�rWXGLHU�GDQV�TXHOOHV�VLWXDWLRQV�LO�rWDLW�SUrIrUDEOH�G�XWLOLVHU�OHV�WHVWV�GH�IDUGHDX�RX�OHV�WHVWV�GH�YDULDQFH��(Q�Q��QRXV�DYRQV
FRQ�UPr�OHV�UrVXOWDWV�GH�FHV�VLPXODWLRQV�VXU�GHV�GRQQrHV�UrHOOHV�GH�VrTXHQpDJH�LVVXHV�G�XQH�rWXGH�VXU�O�KrPRFKURPDWRVH�FKH]�GHV�SDWLHQWV�QRQ
SRUWHXUV�KRPR]\JRWHV�GH�OD�PXWDWLRQ�+)(�S�&���<��1RXV�DYRQV�SX��m�O�DLGH�GH�QRV�PrWKRGHV��FRPSDUHU�OHV�SDWLHQWV�KrWrUR]\JRWHV�FRPSRVLWHV�+)(
S�&���<�S�+��'�HW�OHV�DXWUHV�SDWLHQWV�DX[�GRQQrHV�GH�VrTXHQFH�G�XQ�SDQHO�GH�WrPRLQV�GH�UrIrUHQFH��SURMHW�)UDQFH*HQ5HI�GX�ODEH[�*(10('��
1RXV �DYRQV � LPSOrPHQWr � OHV �WHVWV �G�DVVRFLDW LRQ �VXU �YDU LDQWV �UDUHV �HW � OHXUV �H[WHQVLRQV �GDQV � OH �SDFNDJH �5 �5DYDJHV
�KWWSV���JLWKXE�FRP�JHQRVWDWV�5DYDJHV�� �&H �SDFNDJH �SHUPHW �GH �UrDOLVHU �FHV �GL�rUHQWV �WHVWV �HW �G�rYDOXHU �OHXU �SXLVVDQFH �SDU �VLPXODWLRQV�
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$1*(�/,1(�%58(/

&6�����350(�',66(4���(YDOXDWLRQ�GHV�GLtjUHQWHV�VWUDWjJLHV�GH�WHFKQRORJLHV�GH�VjTXHQhDJH�SDU�KDXW�GjELW��SDQHO�HW�H[RPH�
GDQV�OH�GLDJQRVWLF�GHV�SDWLHQWV�DWWHLQWV�GH�GjuFLHQFH�LQWHOOHFWXHOOH���HwFDFLWj�HW�GLVFRUGDQFHV

$XWHXUV��

$QJH�/LQH�%UXHO���������%rQrGLFWH�*rUDUG������$PrOLH�3LWRQ������)UrGrULF�7UDQ�0DX�7KHP���������$UWKXU�6RUOLQ���������$QQH�/DXUH�6RUO\������'LGLHU
/DFRPEH������6\OYLH�0DQRXYULHU����������3DWULFN�(GHU\�����������1LFROH�3KLOLS�����������'DYLG�*HQHYLHYH�����������$ODLQ�9HUORHV�����������6\OYLH�2GHQW
������-XOLHQ�7KHYHQRQ����������$QQLFN�7RXWDLQ�����������%RQQHDX�'RPLQLTXH�������6DOLPD�(O�&KHKDGHK�'MHEEDU�������0DUWLQH�'RFR�)HQ]\������
%HUWUDQG�,VLGRU�������$OLFH�*ROGHQEHUJ�������&DWKHULQH�9LQFHQW�'HORUPH�������2GLOH�%RXWH�%HQHMHDQ�������/DHWLWLD�/DPEHUW�������0DULH�/DXUH�$VHQVLR
������3DWULFN�&DOOLHU���������<DQQLV�'X�RXUG����������&DWKHULQH�/HMHXQH�������&KULVWLQH�%LQTXHW�������&KULVWRSKH�3KLOLSSH���������/DXUHQFH�)DLYUH���������
&KULVWHO�7KDXYLQ�5RELQHW��������

���)+8�75$16/$'�,16(50�805������jTXLSH�*$'��8QLYHUVLWr�%RXUJRJQH�)UDQFKH�&RPWr�&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVWLWXWH�RI�*HQHWLFV�DQG�0ROHFXODU�DQG�&HOOXODU�%LRORJ\��&HQWHU�IRU�6FLHQWL�F�5HVHDUFK��805������,OONLUFK��)UDQFH
���8QLWr�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���805�����*$'��,QVHUP���8QLYHUVLWr�%RXUJRJQH�)UDQFKH�&RPWr��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�h��FHQWUH�GH�JrQrWLTXH��)+8�75$16/$'��&+8
',-21��'LMRQ��)UDQFH
���'LUHFWLRQ�&OLQLTXH�GH�OD�5HFKHUFKH�HW�GH�O�,QQRYDWLRQ��&+8�',-21��'LMRQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���&HQWUH�GH�UrIrUHQFH�PDODGLHV�UDUHV�SRXU�OHV�DQRPDOLHV�GX�GrYHORSSHPHQW�1RUG�2XHVW��&+8�GH�/LOOH���/LOOH��)UDQFH
����($������8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��:RPHQ�0RWKHUV�DQG�&KLOGUHQ
V�+RVSLWDO��/\RQ�+RVSLFHV�&LYLOV��/\RQ��)UDQFH
����&156�805�������,16(50�8������&ODXGH�%HUQDUG�/\RQ���8QLYHUVLW\��/\RQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
����,16(50��00*��$L[�0DUVHLOOH�8QLYHUVLWr��0DUVHLOOH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,16(50�8������8QLYHUVLWr�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��$3+3�5REHUW�'(%5(�8QLYHUVLW\�+RVSLWDO��3DULV��)UDQFH
����,16(50�805������863&�8QLYHUVLW\���3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����&HQWUH�GH�5rIrUHQFH�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��FHQWUH�GH�JrQrWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
����805�������L%UDLQ��8QLYHUVLWr�GH�7RXUV��7RXUV��)UDQFH
����'rSDUWHPHQW�GH�%LRFKLPLH�HW�*rQrWLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����&HQWUH�GH�JrQrWLTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDO��&+8�1DQWHV��1DQWHV��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�&KDUOHV�1LFROOH��&+8�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH�+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����&HQWUH�GH�UrIrUHQFH�PDODGLHV�UDUHV�SRXU�OHV�DQRPDOLHV�GX�GrYHORSSHPHQW�1RUG�2XHVW��&+8�GH�/LOOH��/LOOH��)UDQFH
����8)�GH�JrQrWLTXH�PrGLFDOH���0DWHUQLWr�UrJLRQDOH��&+8�GH�1DQF\��1DQF\��)UDQFH
����(3,&$'�/1&�805������%XUJXQG\�	�)UDQFKH�&RPWH�8QLYHUVLW\��'LMRQ��)UDQFH
����)+8�75$16/$'��jTXLSH�($������*$'��8QLYHUVLWr�%RXUJRJQH�)UDQFKH�&RPWr�&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���'r�FLHQFH�LQWHOOHFWXHOOH��',66(4��([RPH

5jVXPj��

/H �GLDJQRVWLF �GH �OD �Gr�FLHQFH �LQWHOOHFWXHOOH ��',� �UHSRVDLW �MXVTX�m �UrFHPPHQW �VXU �O�H[SHUWLVH �FOLQLTXH� �O�DQDO\VH �FKURPRVRPLTXH �VXU �SXFH �m �$'1
�$&3$���OD�UHFKHUFKH�GX�V\QGURPH�;�IUDJLOH��)5$;$��HW�O�rWXGH�GH�JqQHV�FLEOrV��6L�O�H[SHUWLVH�FOLQLTXH�QH�SHUPHW�SDV�GH�FLEOHU�O�rWXGH�GH�JqQHV�HQ
SDUWLFXOLHU��FHV�GL�rUHQWV�RXWLOV�DERXWLVVHQW�m�XQ�GLDJQRVWLF�FKH]�VHXOHPHQW�����GHV�SDWLHQWV�VDQV�GLDJQRVWLF�FOLQLTXH��DX�SUL[�SDUIRLV�GH�QRPEUHX[
H[DPHQV�ELRORJLTXHV�FR~WHX[��/D�JrQrWLTXH�PrGLFDOH�FRQQDvW�DFWXHOOHPHQW�XQ�YrULWDEOH�ERXOHYHUVHPHQW�WHFKQRORJLTXH�SDU�OH�GrYHORSSHPHQW�GX
VrTXHQpDJH�KDXW�GrELW��6+'���SHUPHWWDQW�O�DQDO\VH�GH�SDQHOV�GH�JqQHV�FLEOrV�HW�G�H[RPH��(6��

/H�350(�',66(4�D�SRXU�REMHFWLI�G�rYDOXHU�O�H�FLHQFH�GH�GL�rUHQWHV�VWUDWrJLHV�GH�6+'�GDQV�OH�GLDJQRVWLF�GHV�SDWLHQWV�DWWHLQWV�GH�',�m�SDUWLU�G�XQH
FRKRUWH�GH�����SDWLHQWV������KRPPHV�����IHPPHV��HW�VDQV�LQYHVWLJDWLRQ�JrQrWLTXH�DQWrULHXUH��7URLV�VWUDWrJLHV�VRQW�rWr�UrDOLVrHV�HQ�SDUDOOqOH�m
O�DYHXJOH��VWUDWrJLH�FODVVLTXH��$&3$�)5$;$�VrTXHQpDJH�GH�JqQHV�FLEOrV���VWUDWrJLH����$&3$�)5$;$�SDQHO�',����VROR��HW�VWUDWrJLH����)5$;$�(6
VROR��

$�FH�MRXU��HQYLURQ�XQ�WLHUV�GH�OD�FRKRUWH�D�rWr�DQDO\VrH��3DUPL�OHV����UrVXOWDWV�SRVLWLIV�����&19�����619����)5$;$�GRQW���GRXEOH�KLWV������RQW�rWr
GLDJQRVWLTXrV�SDU�OD�VWUDWrJLH�FODVVLTXH�����������SDU�OD�VWUDWrJLH���������HW����SDU�OD�VWUDWrJLH��������������SUrVHQWDLHQW�XQH�YDULDWLRQ�VSRUDGLTXH�
� �XQH �YDULDWLRQ �KrULWrH �G�XQ �SDUHQW� �� �GHV �YDULDWLRQV �ELDOOrOLTXHV �HW �� �XQ �)5$;$� �6HXOV ������ �YDULDWLRQV �FDXVDOHV ������ �RQW �rWr �LGHQWL�rV �SDU �OD
VWUDWrJLH����)5$;$�$&3$�SDQHO�',�����HW�OD�VWUDWrJLH����)5$;$�(6���VRLW�XQ�WDX[�GH�GLVFRUGDQFH�GH������������UHWHQXV�XQLTXHPHQW�SDU�OD
VWUDWrJLH���FDU�OH�JqQH�FDXVDO�HVW�DEVHQW�GX�SDQHO��HW������UHWHQXV�XQLTXHPHQW�SDU�OD�VWUDWrJLH���SDU�GLVFRUGDQFH�G�LQWHUSUrWDWLRQ��&HV�GLVFRUGDQFHV
rWDLHQW�SULQFLSDOHPHQW�OLrHV�m�XQH�SUrVHQWDWLRQ�FOLQLTXH�DW\SLTXH��3DU�DLOOHXUV��OD�VWUDWrJLH���D�SHUPLV�G�LGHQWL�HU�GHV�YDULDWLRQV�GDQV�GH�QRXYHDX[
JqQHV�FDQGLGDWV�FKH]���SDWLHQWV�



&HV�SUHPLHUV�UrVXOWDWV��HQVHPEOH�GHV�UrVXOWDWV�GLVSRQLEOH�HQ��Q�G�DQQrH�������PRQWUHQW�TXH�OHV�GLVFRUGDQFHV�HQWUH�OH�SDQHO�HW�O�(6�VRQW�GXHV�m
O�DEVHQFH�GHV�JqQHV�FDXVDX[�GDQV�OH�SDQHO�HW�m�XQH�GLVFRUGDQFH�G�LQWHUSUrWDWLRQ�GDQV�GHV�SKrQRW\SHV�DW\SLTXHV�SRXU�O�(6��PDLV�QRQ�SDU�GrIDXW�GH
FRXYHUWXUH�GH�O�(6��&HFL�FRQIRUWH�O�LPSRUWDQFH�G�XQH�GRXEOH�LQWHUSUrWDWLRQ��/H�SDQHO�QH�SHUPHW�SDV�G�LGHQWL�HU�OHV�YDULDWLRQV�GHV�JqQHV�UrFHPPHQW
DVVRFLrV�m�OD�',�HW�PRQWUH�rJDOHPHQW�GHV�OLPLWHV�SRXU�LGHQWL�HU�OHV�&19V��GHYDQW�DLQVL�sWUH�FRXSOr�m�O�$&3$��$�O�LQYHUVH��O�(6�VHPEOH�H�FDFH�SRXU
LGHQWL�HU�619V�HW�&19V�\�FRPSULV�GDQV�OHV�JqQHV�UrFHPPHQW�DVVRFLrV�m�OD�',�HW�GDQV�GHV�QRXYHDX[�JqQHV�FDQGLGDWV��&HSHQGDQW��OH�JUDQG�QRPEUH
GH�GRQQrHV�GLVSRQLEOHV�SRXU�O�(6�SHXW�FRQGXLUH�m�XQ�GrIDXW�G�LQWHUSUrWDWLRQ�GHV�YDULDWLRQV��/�DSSURFKH�GH�VrTXHQpDJH�HQ�WULR�SRXUUDLW�OLPLWHU�OD�QRQ
FRQVLGrUDWLRQ�GH�FHUWDLQHV�YDULDWLRQV�GDQV�GHV�JqQHV�FRQQXV��QRQ�UHWHQXHV�GX�IDLW�GH�SKrQRW\SHV�DW\SLTXHV�



6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

;HQLD�/DW\SRYD

&6�����/qKDSORLQVXwVDQFH�GX�JiQH�6,1�%��PHPEUH�GX�FRPSOH[H�FR�UjSUHVVHXU�6LQ��+'$&��HVW�UHVSRQVDEOH�GH�GjuFLHQFH
LQWHOOHFWXHOOH�V\QGURPLTXH�HW�RX�GqDXWLVPH

$XWHXUV��

;HQLD�/DW\SRYD���������0DULH�9LQFHQW������$OLFH�0ROOr������2OXZDGDPLODUH�$��$GHEDPER������&\QWKLD�)RXUJHX[������7DKLU�1��.KDQ���������$OIRQVR�&DUR
�����0RQLFD�5RVHOOR������'PLWUL\�1L\D]RY������'DPLHQ�/HGHUHU������0DULH�'HSUH]�������<OLQH�&DSUL�������3HWHU�.DQQX�������$QQH�&ODXGH�7DEHW������
-RQDWKDQ�/HY\�������(PPHOLHQ�$WHQ�������1LFROHWWH�GHQ�+ROODQGHU�������-DJGHHS�:DOLD�������/DGRQQD�/�,PPNHQ�������3DZHO�6WDQNLHZLF]�������.LUVW\
0F:DOWHU�������6KDURQ�6XFK\�������5D\PRQG�-��/RXLH�������6KDQQRQ�%HOO�������5RJHU�(��6WHYHQVRQ�������-XVWLQH�5RXVVHDX�������&DWKHULQH�:LOOHP������
&KULVWHOOH�5HWLHUH�����������;LDQJ�-LDR�<DQJ�������3KLOLSSH�0��&DPSHDX�������)UDQFLVFR�0DUWLQH]������-LOO�$��5RVHQIHOG�������&rGULF�/H�&DLJQHF������
6rEDVWLHQ�.�U\�������6DQGUD�0HUFLHU�������.DPUDQ�0RUDGNKDQL�������6ROqQH�&RQUDG�������7KRPDV�%HVQDUG�������%HQMDPLQ�&RJQr�������1LFKRODV
.DWVDQLV������6WrSKDQH�%r]LHDX�������-HUHPLH�3RVFKPDQQ������(ULFD�(��'DYLV������%HUWUDQG�,VLGRU���������

���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�0ROrFXODLUH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\��'XUKDP��(WDWV�8QLV
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�UHVHDUFK�LQ�WUDQVSODQWDWLRQ�DQG�,PPXQRORJ\��805������&+8�1DQWHV��,QVHUP��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���'HSDUWPHQW�RI�ELRORJLFDO�VFLHQFHV��1DWLRQDO�8QLYHUVLW\�RI�0HGLFDO�6FLHQFHV��5DZDOSLQGL��3DNLVWDQ
���8QLGDG�GH�*HQrWLFD��*UXSR�GH�,QYHVWLJDFLyQ�7UDVODFLRQDO�HQ�*HQrWLFD��+RVSLWDO�8QLYHUVLWDULR�\�3ROLWrFQLFR�/D�)H��9DOHQFLD��(VSDJQH
���'HSDUWPHQW�RI�3HGLDWULFV��2FKVQHU�&OLQLF��1HZ�2UOHDQV��(WDWV�8QLV
���&HQWUH�GH�*rQrWLTXH�+XPDLQH��,3*��*RVVHOLHV��%HOJLTXH
����6HUYLFH�GH�QHXURSrGLDWULH��&OLQLTXH�6DLQW�(OL]DEHWK��1DPXU��%HOJLTXH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����'LYLVLRQ�RI�&OLQLFDO�DQG�0HWDEROLF�*HQHWLFV��7KH�+RVSLWDO�IRU�6LFN�&KLOGUHQ��7RURQWR��&DQDGD
����6HUYLFH�GH�F\WRJrQrWLTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU��/HLGHQ��3D\V�%DV
������.LQJVWRQ�*HQHUDO�+RVSLWDO�5HVHDUFK�,QVWLWXWH��.LQJVWRQ��&DQDGD
����*HQHWLFV�GHSDUWPHQW��'HOO�&KLOGUHQ
V�0HGLFDO�&HQWHU�RI�&HQWUDO�7H[DV��$XVWLQ��(WDWV�8QLV
����'HSDUWPHQW�RI�0ROHFXODU�DQG�+XPDQ�*HQHWLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
������*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
������*UHHQZRRG�*HQHWLF�&HQWHU��*UHHQZRRG��(WDWV�8QLV
������6DLQWH�-XVWLQH�+RVSLWDO��0RQWUrDO��&DQDGD
������(WDEOLVVHPHQW�)UDQpDLV�GX�6DQJ��1DQWHV��)UDQFH
����&5&,1$��,16(50��&156��8QLYHUVLWr�G
$QJHUV��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
����5RVDOLQG�	�0RUULV�*RRGPDQ�&DQFHU�5HVHDUFK�&HQWHU�DQG�'HSDUWPHQW�RI�0HGLFLQH��0F*LOO�8QLYHUVLW\��0RQWUrDO��&DQDGD
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����O�LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���UrJXODWLRQ�WUDQVFULSWLRQQHOOH��FRPSOH[H�6LQ���Gr�FLHQFH�LQWHOOHFWXHOOH��6,1�%��DFrW\ODWLRQ��SRLVVRQ�]qEUH

5jVXPj��

/HV�YDULDQWV�GH�JqQHV�UHVSRQVDEOHV�GH�UrJXODWLRQ�WUDQVFULSWLRQQHOOH�VRQW�GHV�FRQWULEXWHXUV�PDMHXUV�DX[�SDWKRORJLHV�QHXURGrYHORSSHPHQWDOHV��/H
FRPSOH[H�6LQ��DVVXUH�XQ�UzOH�FHQWUDO�GDQV�OD�GrVDFrW\ODWLRQ�GHV�KLVWRQHV�HW�OD�UrSUHVVLRQ�WUDQVFULSWLRQQHOOH��SDU�PRGXODWLRQ�GH�O�DFWLYLWr�GH�O�+'$&
���� �3DUPL �OHV �GHX[ �SDUDORJXHV �YHUWrEUrV �GX �FRPSOH[H �6LQ�� �6,1�$ �HW �6,1�%� �OH �JqQH �6,1�$ �HVW �FRQQX �SRXU �sWUH �UHVSRQVDEOH �GH �Gr�FLHQFH
LQWHOOHFWXHOOH�V\QGURPLTXH��/HV�FRQVrTXHQFHV�FOLQLTXHV�GH�O�KDSORLQVX�VDQFH�GH�6,1�% �Q�RQW�SDV�rWr�FDUDFWrULVrHV�m�FH�MRXU��1RXV�GrFULYRQV�XQH
QRXYHOOH �HQWLWr �DVVRFLDQW �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH� �GHV �DQRPDOLHV �PRUSKRORJLTXHV� �DLQVL �TXH �GH �IDpRQ �YDULDEOH �GHV �WURXEOHV �GX �VSHFWUH
DXWLVWLTXH��PDOIRUPDWLRQV�FRQJrQLWDOHV��HW�DQRPDOLHV�GX�FRUSV�FDOOHX[��8Q�GHV�SDWLHQWV�HVW�rJDOHPHQW�DWWHLQW�G�DXWLVPH�LVROr��(Q�XWLOLVDQW�OHV
WHFKQLTXHV�G�DQDO\VH�FKURPRVRPLTXH�SDU �SXFH�m �$'1�RX�GH�VrTXHQpDJH�G�H[RPH� �HW �m �WUDYHUV �OD �PLVH �HQ�FRPPXQ�GH�GRQQrHV�ORUV �GH
FROODERUDWLRQV �LQWHUQDWLRQDOHV� �QRXV �DYRQV �LGHQWL�r �FKH] �QHXI �SDWLHQWV �GHV �GrOrWLRQV �RX �YDULDQWV �QXFOrRWLGLTXHV �KrWrUR]\JRWHV �GH �6,1�%� �&LQT
SDWLHQWV�VRQW�SRUWHXUV�GH�GrOrWLRQV�KrWrUR]\JRWHV�LQFOXDQW�6,1�%� �D\DQW�SHUPLV�GH�Gr�QLU�XQH�UrJLRQ�PLQLPDOH�G�LQWrUsW�GH�����NE�HQ���S������
GHX[�LQGLYLGXV�RQW�XQH�VXEVWLWXWLRQ�QRQ�V\QRQ\PH�UDUH�HW�GHX[�LQGLYLGXV�XQH�GrOrWLRQ�G�XQ�QXFOrRWLGH�m�O�RULJLQH�G�XQ�GrFDODJH�GX�FDGUH�GH�OHFWXUH
HW�G�XQ�FRGRQ�VWRS��$�Q�GH�FDUDFWrULVHU�LQ�YLYR�OHV�FRQVrTXHQFHV�GH�O�DEODWLRQ�GH�6,1�%�HW�FRQ�UPHU�OD�SDWKRJrQLFLWr�GHV�YDULDQWV�QRQ�V\QRQ\PHV�
QRXV�DYRQV�LQDFWLYr�O�RUWKRORJXH�GX�JqQH�FKH]�OH�SRLVVRQ�]qEUH�SDU�rGLWLRQ�JrQRPLTXH�HW�VXSSUHVVLRQ�WUDQVLWRLUH��1RXV�PRQWURQV�FKH]�OHV�ODUYHV�
DSUqV�LQDFWLYDWLRQ��XQH�SHUWXUEDWLRQ�GH�O�DUFKLWHFWXUH�FUDQLR�IDFLDOH�HW�GHV�DQRPDOLHV�GHV�D[RQHV�FRPPLVVXUDX[��VRXWHQDQW�O�K\SRWKqVH�G�XQ�UzOH
HVVHQWLHO�GH�6,1�%�GDQV�OD�FURLVVDQFH�HW�OD�IRUPDWLRQ�GHV�VWUXFWXUHV�DQWrULHXUHV��/�DEVHQFH�GH�UHVWDXUDWLRQ�GX�SKrQRW\SH�DVVRFLr�m�O�LQDFWLYDWLRQ
WUDQVLWRLUH�ORUV�GH�O�LQMHFWLRQ�G�$51P�YDULDQW�QRXV�SHUPHW�GH�FODVVHU�OHV�GHX[�YDULDQWV�QRQ�V\QRQ\PHV�LGHQWL�rV�FRPPH�SHUWH�GH�IRQFWLRQ��(Q�Q�
D�Q�GH�SUrFLVHU�OHV�FRQVrTXHQFHV�PROrFXODLUHV�GHV�YDULDQWV�GH�6,1�%��QRXV�DYRQV�TXDQWL�r�OHV�DFWLYLWrV�GHV�rOrPHQWV�FLV�UrJXODWHXUV�SDU�&KLS�VHT�
/HV�SUR�OV�G�DFrW\ODWLRQ�REWHQXV�VRQW�VLPLODLUHV�m�FHX[�PLV�HQ�rYLGHQFH�HQ�FDV�G�KDSORLQVX�VDQFH�GH�6,1�$���O�LQDFWLYDWLRQ�GH�6,1�%�HVW�DVVRFLrH�m
O�K\SHUDFrW\ODWLRQ�G�XQH�IUDFWLRQ�GH�UrJLRQV�UrJXODWULFHV�GDQV�OHV�FHOOXOHV�PRQRQXFOrHV�VDQJXLQHV��(Q�FRQFOXVLRQ��QRV�UrVXOWDWV�FRQ�UPHQW�OH�UzOH
FUXFLDO�GX�FRPSOH[H�6LQ��GDQV�OH�GrYHORSSHPHQW�GX�V\VWqPH�QHUYHX[�FHQWUDO�HW�Gr�QLVVHQW�OH�SD\VDJH�rSLJrQrWLTXH�DVVRFLr�m�OD�SHUWXUEDWLRQ�GH
VRQ �IRQFWLRQQHPHQW� �1RXV �GrPRQWURQV �DLQVL �TXH �O�KDSORLQVX�VDQFH �GH �6,1�% �HVW �UHVSRQVDEOH �FKH] �O�+RPPH �GH �Gr�FLHQFH �LQWHOOHFWXHOOH
V\QGURPLTXH �HW�RX �G�DXWLVPH�

3LiFH�MRLQWH�����������B6,1�%�GRF[



6(66,216�6,08/7$1((6������1HXUR�
GdYHORSSHPHQW��

6dEDVWLHQ�.b5<

&6�����3URWjDVRPRSDWKLHV�QHXURGjYHORSSHPHQWDOHV�FDXVjHV�SDU�GHV�DOWjUDWLRQV�GHV�JiQHV�GH�VRXV�XQLWjV�GH�OD�SDUWLFXOH
UjJXODWULFH���6

$XWHXUV��

6rEDVWLHQ�.l5<���������)UrGrULF�(%67(,1������*HHVNH�0��9$1�:2(5'(1���������7KRPDV�%(61$5'������&RU\�526(1)(/7������9LFWRULD�0267������$QQD
+$-'8.2:,&=������9LUJLQLH�9,*1$5'������:DOOLG�'(%������%HQMDPLQ�&2*1(������'XVWLQ�%$/'5,'*(������&DUD�)2567(5������&\ULO�0,*127�������%RULV
.(5(1�������0D\�0$/,&'$1�������6LGGKDUWK�65,9$67$9$�������/HVOH\�$'(6�������-HQQLIHU�$QQ�%5$8/7�������+LQG�$/�6$,)�������'DPDUD�257,=������
&RQVRUWLXP�360&��360&�������'DYLG�*(1(9,(9(�������5LFKDUG�5('21������%HUWUDQG�,6,'25������3HWHU�:�5��+,/'(%5$1'�������)UDQFRLV�%2/'8&�����
<SH�(/*(560$���������(ONH�.5l*(5������6WrSKDQH�%(=,($8����

���*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���O
,QVWLWXW�GX�7KRUD[��,16(50��&156��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���,QVWLWXW�I�U�0HGL]LQLVFKH�%LRFKHPLH�XQG�0ROHNXODUELRORJLH��8QLYHUVLWoWVPHGL]LQ�*UHLIVZDOG��*UHLIVZDOG��$OOHPDJQH
���'HSDUWPHQW�RI�1HXURVFLHQFH��(UDVPXV�8QLYHUVLW\�0HGLFDO�&HQWHU��5RWWHUGDP��3D\V�%DV
���(1&25(�([SHUWLVH�&HQWHU�IRU�1HXURGHYHORSPHQWDO�'LVRUGHUV��(UDVPXV�8QLYHUVLW\�0HGLFDO�&HQWHU��5RWWHUGDP��3D\V�%DV
���'HSDUWPHQW�RI�3HGLDWULFV��8QLYHUVLW\�RI�$OEHUWD��(GPRQWRQ��&DQDGD
���,QVWLWXW�I�U�%LRFKHPLH��8QLYHUVLWoW�/HLS]LJ��/HLS]LJ��$OOHPDJQH
���3HGLDWULFV��:DVKLQJWRQ�8QLYHUVLW\�LQ�6W��/RXLV��6W��/RXLV��(WDWV�8QLV
������*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
����'rSDUWHPHQW�GH�*rQrWLTXH��$3+3��3DULV��)UDQFH
����0HGLFDO�*HQHWLFV�%UDQFK��1+*5,�1,+��%HWKHVGD��(WDWV�8QLV
����'HSDUWPHQW�RI�1HXURORJ\��%RVWRQ�&KLOGUHQ
V�KRVSLWDO��%RVWRQ��(WDWV�8QLV
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��7KH�&KLOGUHQ
V�+RVSLWDO�DW�:HVWPHDG��:HVWPHDG��$XVWUDOLH
����'HSDUWPHQW�RI�0HGLFLQH��9DQGHUELOW�8QLYHUVLW\�0HGLFDO�&HQWHU��1DVKYLOOH��(WDWV�8QLV
����'HSDUWPHQW�RI�+XPDQ�DQG�0ROHFXODU�*HQHWLFV��9LUJLQLD�&RPPRQZHDOWK�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��5LFKPRQG��(WDWV�8QLV
����2QH�&KLOGUHQ�V�+RVSLWDO�'ULYH��830&�&KLOGUHQ�V�+RVSLWDO�RI�3LWWVEXUJK��3LWWVEXUJK��(WDWV�8QLV
����'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,QVWLWXW�I�U�0HGL]LQLVFKH�3K\VLN�XQG�%LRSK\VLN��8QLYHUVLWoW�/HLS]LJ��/HLS]LJ��$OOHPDJQH

0RWV�FOHIV���3URWrDVRPH��SDWKRORJLH�QHXURGrYHORSSHPHQWDOH��360&���360&���rWXGHV�IRQFWLRQQHOOHV��PRGqOHV�DQLPDX[

5jVXPj��

&RQWH[WH���/D�GrJUDGDWLRQ�GHV�SURWrLQHV�SDU�OH�SURWrDVRPH�HVW�HVVHQWLHOOH�m�OD�SURWrRVWDVH�GHV�FHOOXOHV�HXFDU\RWHV��/D�UDUHWr�GHV�YDULDQWV
SDWKRJqQHV�SUrVHQWV�GDQV�OD�FLQTXDQWDLQH�GH�JqQHV�GLUHFWHPHQW�LPSOLTXrV�GDQV�OD�IRQFWLRQ�SURWrDVRPDOH�VXJJqUH�TX�LOV�H[HUFHQW�XQH�SUHVVLRQ�GH
VrOHFWLRQ �QrJDWLYH �HQ �FRPSURPHWWDQW �OD �YLDELOLWr �FHOOXODLUH� �3DU �FRQWUDVWH �DYHF �OHV �PDODGLHV �DXWR�LQ�DPPDWRLUHV �UrFHVVLYHV �LQGXLWHV �SDU �GHV
DOWrUDWLRQV�GH�OD�SDUWLFXOH�FDWDO\WLTXH���6�GX�SURWrDVRPH���6��QRXV�DYRQV�UrFHPPHQW�GrFULW�XQH�SDWKRORJLH�QHXURGrYHORSSHPHQWDOH��OH�V\QGURPH
6WDQNLHZLF]�,VLGRU��0,0������������FDXVrH�SDU�GHV�YDULDQWV�GH�QRYR�GH�360'����JqQH�GH�OD�VRXV�XQLWr�5SQ��GH�OD�SDUWLFXOH�UrJXODWULFH���6�

0jWKRGHV���*UnFH�m�XQH�FROODERUDWLRQ�LQWHUQDWLRQDOH�QRXV�DYRQV�UHFUXWr����LQGLYLGXV�DWWHLQWV�G�XQ�UHWDUG�GX�GrYHORSSHPHQW�HW�SRUWHXUV�GH���
YDULDQWV�SUREDEOHPHQW�SDWKRJqQHV�GDQV�GHX[�DXWUHV�JqQHV�GH�OD�SDUWLFXOH�UrJXODWULFH���6��360&��HW�360&���&HV�GHUQLHUV�FRGHQW�SRXU�GHV�$73DVHV
LPSOLTXrHV�GDQV�OH�GrSOLDJH�HW�OD�WUDQVORFDWLRQ�GX�VXEVWUDW�m�GrJUDGHU�YHUV�OH�F�XU�SURWrRO\WLTXH�GH�OD�SDUWLFXOH���6��$�SDUWLU�GH�O\PSKRF\WHV�7
G�LQGLYLGXV �DWWHLQWV� �QRXV �DYRQV �rYDOXr �O
H�HW �IRQFWLRQQHO �GHV �YDULDQWV �VXU �O
DFWLYLWr �GX �SURWrDVRPH ���6 �HW �H[DPLQr �OHXU �LPSDFW �SRVVLEOH �VXU �OHV
SULQFLSDOHV �YRLHV �GX �QHXURGrYHORSSHPHQW� �1RXV �DYRQV �HQ�Q �HX �UHFRXUV �m �GHV �PRGqOHV �LQ �YLYR �PXULQV �HW �GH �GURVRSKLOHV �SRXU �rWXGLHU �OHXUV
FRQVrTXHQFHV �VXU �OD �IRQFWLRQ �QHXURQDOH �HW �OH �FRPSRUWHPHQW�

5jVXOWDWV �� �/HV ��� �YDULDQWV �FDQGLGDWV �LGHQWL�rV �FKH] ��� �LQGLYLGXV �QRQ �DSSDUHQWrV �VH �GLVWULEXHQW �HQ �� �� �YDULDQWV �GH �QRYR �GDQV �360&� �FKH] ��
LQGLYLGXV�HW����YDULDQWV�����GH�QRYR��XQ�KRPR]\JRWH��GDQV�360&��FKH]����LQGLYLGXV��/D�PDMRULWr�GHV�YDULDQWV�HVW�ORFDOLVrH�GDQV�OH�GRPDLQH�$73DVH
GHV�GHX[�VRXV�XQLWrV��/HV�LQGLYLGXV�SRUWHXUV�G�XQ�YDULDQW�GDQV�360&��SUrVHQWHQW�XQ�UHWDUG�GH�GrYHORSSHPHQW�HW�GHV�DQRPDOLHV�IUrTXHQWHV�m�O
,50
FrUrEUDOH �"� �DLQVL �TXH�GHV�DQRPDOLHV �FDUGLDTXHV�HW�RX�VTXHOHWWLTXHV� �DORUV �TXH�OHV �LQGLYLGXV�SRUWHXUV �G�XQ�YDULDQW �GDQV�360&� �SUrVHQWHQW
PDMRULWDLUHPHQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH�HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW� �1RXV�DYRQV�REVHUYr�XQH�DOWrUDWLRQ�GH�OD�IRQFWLRQ�GX�SURWrDVRPH
FDUDFWrULVrH�SDU�XQH�GLPLQXWLRQ�VLJQL�FDWLYH�GH�VRQ�DFWLYLWr�GH�W\SH�FK\PRWU\SVLQH��DLQVL�TXH�SDU�XQH�DFFXPXODWLRQ�GH�FRQMXJXrV�G
XELTXLWLQH��XQH
DFWLYDWLRQ�GH�OD�UrSRQVH�UrSRQVH�835��XQIROGHG�SURWHLQ�UHVSRQVH��HW�XQH�DOWrUDWLRQ�GH�O
DFWLYLWr�P725�

&RQFOXVLRQ�� �&HV �UrVXOWDWV �QRXV �SHUPHWWHQW �G�rODUJLU �OD �OLVWH �GHV �JqQHV �FRGDQW �SRXU �GHV �VRXV�XQLWrV �GH �OD �SDUWLFXOH �SURWrDVRPLTXH ���6
UHVSRQVDEOHV�GH�WURXEOHV�GX�QHXURGrYHORSSHPHQW� �/HV�DOWrUDWLRQV�GHV�JqQHV�360&� �HW�360&� �SHUWXUEHQW�OHV�V\VWqPHV�GH�GrJUDGDWLRQ�GHV
SURWrLQHV�DLQVL �TXH�OD�YRLH�P725��'HV�DQDO\VHV�SURWrRPLTXHV�HW�O�H[DPHQ�GH�PRGqOH�DQLPDX[�VRQW�HQ�FRXUV�HW�GHYUDLHQW�QRXV�SHUPHWWUH
G
DSSURIRQGLU �QRV �FRQQDLVVDQFHV �VXU �FHWWH �FDWrJRULH� �GH �GHVFULSWLRQ �WUqV �UrFHQWH �HW �HQ �SOHLQ �rYROXWLRQ� �GH �SURWrDVRPRSDWKLHV
QHXURGrYHORSSHPHQWDOHV�



6WdSKDQLH�0RRUWJDW

&6�����(ODUJLVVHPHQW�GX�VSHFWUH�SKjQRW\SLTXH�HW�GHV�PjFDQLVPHV�SK\VLRSDWKRORJLTXHV�OLjV�DX[�PXWDWLRQV�GDQV�OH�JiQH�(,)�6�

$XWHXUV��

6WrSKDQLH�0RRUWJDW����

���&HQWUH�GH�*rQrWLTXH�+XPDLQH��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��&KDUOHURL���%HOJLTXH

0RWV�FOHIV���(,)�6���V\QGURPH�0(+02��SRLVVRQ�]qEUH��&5,635�&DV���DSRSWRVH�FrUrEUDOH

5jVXPj��

/H�V\QGURPH�0(+02��DFURQ\PH�SRXU�0HQWDO �GHILFLHQF\�ZLWK�HSLOHSWLF �VHL]XUHV� �K\SRJRQDGLVP�DQG
K\SRJHQLWDOLVP��PLFURFHSKDO\�DQG�REHVLW\��HVW�XQH�IRUPH�UDUH�GH�GfILFLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH
OLfH�DX�FKURPRVRPH�;��FDXVfH�SDU�GHV�PXWDWLRQV�KfPL]\JRWHV�GDQV�OH�JeQH�(,)�6���&H�JeQH�FRGH�SRXU�OD
VRXV�XQLWf�f�GX�FRPSOH[H�WULPfULTXH�H,)��TXL�MRXH�XQ�UhOH�SULPRUGLDO�GDQV�OkLQLWLDWLRQ�GH�OD�V\QWKeVH
SURWfLTXH��8QH�PXWDWLRQ�UfFXUUHQWH�GDQV�OH�JeQH�(,)�6���S�,OH���6HUIV���HQWUDLQDQW�XQ�GfFDODJH�GX
FDGUH�GH�OHFWXUH�D�fWf�LGHQWLILfH�FKH]�GHV�SDWLHQWV�VfYeUHPHQW�DWWHLQWV�WDQGLV�TXH�OHV�TXHOTXHV�PXWDWLRQV
IDX[�VHQV�UDSSRUWfHV�VRQW �SOXWhW �UHVSRQVDEOHV �GkXQ�SKfQRW\SH�LQFRPSOHW �GH�GfILFLHQFH�LQWHOOHFWXHOOH�
PLFURFfSKDOLH��UHWDUG�GH�FURLVVDQFH�HW�fSLOHSVLH��1RXV�DYRQV�LGHQWLILf�XQH�QRXYHOOH�PXWDWLRQ�IDX[�VHQV
�F����$ �! �*� �S�0HW���9DO� �b �OkfWDW �KfPL]\JRWH �FKH] �XQ �VXMHW �PDVFXOLQ �SUfVHQWDQW �XQH �GfILFLHQFH
LQWHOOHFWXHOOH�OfJeUH��PLFURFfSKDOLH�HW�FU\SWRUFKLGLH��1RXV�DYRQV�FKRLVL�OH�SRLVVRQ�]eEUH�FRPPH�PRGeOH�LQ
YLYR�YHUWfEUf�SRXU�FRQILUPHU�OD�SDWKRJfQLFLWf�GH�FHWWH�PXWDWLRQ�DLQVL�TXH�GH�WURLV�DXWUHV�PXWDWLRQV�IDX[
VHQV�GfFULWHV�GDQV�OD�OLWWfUDWXUH��(Q�HIIHW��OkLQDFWLYDWLRQ�WUDQVLWRLUH�GX�JeQH�HLI�V��RUWKRORJXH�GX�SRLVVRQ�
]eEUH �SDU �LQMHFWLRQ �GkROLJRQXFOfRWLGHV ��PRUSKROLQRV� �HQWUDLQDLW �XQ �SKfQRW\SH �GH �PLFURFfSKDOLH
SDUWLHOOHPHQW�FRPSHQVf�SDU�OD�FR�LQMHFWLRQ�Gk$51�KXPDLQ�(,)�6��VDXYDJH��HW�QRQ�SDU�FHOOH�Gk$51�PXWf�
/D�UfDOLVDWLRQ�GH�GLIIfUHQWHV�OLJQfHV�PXWDQWHV�VWDEOHV�SDU�OD�WHFKQLTXH�GH�&5,635�&DV��D��FRPSOfWf�FHV
SUHPLeUHV�H[SfULHQFHV�HW�D�SHUPLV�OD�UHSURGXFWLRQ�GH�OD�PLFURFfSKDOLH�FKH]�OH�SRLVVRQ�]eEUH��'HV�fWXGHV
GkLPPXQRIOXRUHVFHQFH�HW�GkDSRSWRVH�DX�GfSDUW�GH�FHV�GLIIfUHQWHV�OLJQfHV�RQW�PRQWUf�TXH�FH�GfILFLW�fWDLW
Gi��HQ�SDUWLH�GX�PRLQV��b�XQH�DXJPHQWDWLRQ�GH�OD�PRUW�GH�FHOOXOHV�QHXURQDOHV�b�XQ�VWDGH�SUfFRFH�GX
GfYHORSSHPHQW��$X�QLYHDX�SDQFUfDWLTXH��GHV�fWXGHV�GkLPPXQRIOXRUHVFHQFH�HW�GkK\EULGDWLRQ�LQ�VLWX�RQW
UfYfOf �XQH �GLPLQXWLRQ �GX �QRPEUH �WDQW �GHV �FHOOHV �EHWD �VfFUfWULFHV �GkLQVXOLQH �TXH �GHV �SURJfQLWHXUV
SDQFUfDWLTXHV� �QRQ �OLfH �b �GH �OkDSRSWRVH� �(QILQ� �GHV �fWXGHV �FRPSOfPHQWDLUHV �DX �GfSDUW �GH �FXOWXUHV
ILEUREODVWLTXHV�GH�SDWLHQWV�DYHF�PXWDWLRQ�IDX[�VHQV�RQW�PRQWUf�OD�SUfVHQFH�GH�OD�SURWHLQH��H,)�j�PDLV
DXFXQH�DSRSWRVH�QkD�fWf�PLVH�HQ�fYLGHQFH��QL�HQ�FRQGLWLRQ�GH�EDVH��QL�DSUeV�XWLOLVDWLRQ�GkLQGXFWHXUV
GkDSRSWRVH��(Q�FRQFOXVLRQ��QRXV�FRQILUPRQV�OkfODUJLVVHPHQW�GX�VSHFWUH�SKfQRW\SLTXH�FKH]�OHV�SDWLHQWV
DYHF �PXWDWLRQ �IDX[ �VHQV �GDQV �OH �JeQH �(,)�6� �HW �QRXV �VXJJfURQV �TXH �OH �V\QGURPH �0(+02�VRLW
VSfFLILTXHPHQW�OLf�b�XQH�PXWDWLRQ�UfFXUUHQWH��S�,OH���6HUIV���GDQV�FH�JeQH��1RXV�GfFULYRQV�XQ�PRGeOH
SRLVVRQ�]eEUH�UREXVWH�TXL�UfFDSLWXOH�OH�SKfQRW\SH�KXPDLQ�REVHUYf��2XWUH�OkDSRSWRVH�UHWURXYfH�GH�IDdRQ
LQFRQVWDQWH �GDQV �QRV �H[SfULHQFHV� �QRV �fWXGHV �IRQFWLRQQHOOHV �VXU �SRLVVRQ �]eEUH �HW �VXU �FXOWXUHV
ILEUREODVWLTXHV�DPeQHQW�GH�QRXYHOOHV�SHUVSHFWLYHV�SK\VLRSDWKRORJLTXHV�HW�VXJJeUHQW�GHV�GfIDXWV�SUfFRFHV
GH�GLIIfUHQFLDWLRQ�FHOOXODLUH�

�

�
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GdYHORSSHPHQW��

6WdSKDQLH�0RRUWJDW

&6�����(ODUJLVVHPHQW�GX�VSHFWUH�SKjQRW\SLTXH�HW�GHV�PjFDQLVPHV�SK\VLRSDWKRORJLTXHV�OLjV�DX[�PXWDWLRQV�GDQV�OH�JiQH�(,)�6�

$XWHXUV��

6WrSKDQLH�0RRUWJDW������,VDEHOOH�0DQIURLG������+rOqQH�3HQGHYLOOH������6WHSKHQ�)UHHPDQ������9DOrULH�%HQRLW������$KPDG�0HUKL������&KULVWRSKH�3KLOLSSH
��������/DXUHQFH�)DLYUH���������,VDEHOOH�0D\VWDGW����

���&HQWUH�GH�*rQrWLTXH�+XPDLQH��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��&KDUOHURL���%HOJLTXH
���/DERUDWRU\�RI�=HEUD�VK�'HYHORSPHQW�DQG�'LVHDVH�0RGHOV��=''0�����*,*$�5HVHDUFK��7RXU�%����8QLYHUVLWr�GH�/LqJH��/LqJH��%HOJLTXH
���=HEUD�VK�3ODWIRUP��*,*$�5HVHDUFK�7RXU�%����8QLYHUVLWr�GH�/LqJH��/LqJH��%HOJLTXH
���,PDJLQJ�DQG�)ORZ�&\WRPHWU\�3ODWIRUP��*,*$�5HVHDUFK��7RXU�%����8QLYHUVLWr�GH�/LqJH��/LqJH��%HOJLTXH
���,3*�%LR%DQN��,QVWLWXW�GH�3DWKRORJLH�HW�GH�*rQrWLTXH��*RVVHOLHV��&KDUOHURL���%HOJLTXH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��)+8�75$16/$'��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c�,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��SODWH�IRUPH�GH�ELRORJLH�KRVSLWDOR�
XQLYHUVLWDLUH��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV�c�$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O�,QWHUUrJLRQ�(VW�h�
+zSLWDO�G
(QIDQW��&+8�'LMRQ��'LMRQ��)UDQFH
���)rGrUDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0rGHFLQH�7UDQVODWLRQQHOOH�HW�$QRPDOLHV�GX�'rYHORSSHPHQW��75$16/$'���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�
'LMRQ��)UDQFH

0RWV�FOHIV���(,)�6���V\QGURPH�0(+02��SRLVVRQ�]qEUH��&5,635�&DV���DSRSWRVH�FrUrEUDOH

5jVXPj��

/H�V\QGURPH�0(+02��DFURQ\PH�SRXU�0HQWDO �GHILFLHQF\�ZLWK�HSLOHSWLF �VHL]XUHV� �K\SRJRQDGLVP�DQG
K\SRJHQLWDOLVP��PLFURFHSKDO\�DQG�REHVLW\��HVW�XQH�IRUPH�UDUH�GH�GfILFLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH
OLfH�DX�FKURPRVRPH�;��FDXVfH�SDU�GHV�PXWDWLRQV�KfPL]\JRWHV�GDQV�OH�JeQH�(,)�6���&H�JeQH�FRGH�SRXU�OD
VRXV�XQLWf�f�GX�FRPSOH[H�WULPfULTXH�H,)��TXL�MRXH�XQ�UhOH�SULPRUGLDO�GDQV�OkLQLWLDWLRQ�GH�OD�V\QWKeVH
SURWfLTXH��8QH�PXWDWLRQ�UfFXUUHQWH�GDQV�OH�JeQH�(,)�6���S�,OH���6HUIV���HQWUDLQDQW�XQ�GfFDODJH�GX
FDGUH�GH�OHFWXUH�D�fWf�LGHQWLILfH�FKH]�GHV�SDWLHQWV�VfYeUHPHQW�DWWHLQWV�WDQGLV�TXH�OHV�TXHOTXHV�PXWDWLRQV
IDX[�VHQV�UDSSRUWfHV�VRQW �SOXWhW �UHVSRQVDEOHV �GkXQ�SKfQRW\SH�LQFRPSOHW �GH�GfILFLHQFH�LQWHOOHFWXHOOH�
PLFURFfSKDOLH��UHWDUG�GH�FURLVVDQFH�HW�fSLOHSVLH��1RXV�DYRQV�LGHQWLILf�XQH�QRXYHOOH�PXWDWLRQ�IDX[�VHQV
�F����$ �! �*� �S�0HW���9DO� �b �OkfWDW �KfPL]\JRWH �FKH] �XQ �VXMHW �PDVFXOLQ �SUfVHQWDQW �XQH �GfILFLHQFH
LQWHOOHFWXHOOH�OfJeUH��PLFURFfSKDOLH�HW�FU\SWRUFKLGLH��1RXV�DYRQV�FKRLVL�OH�SRLVVRQ�]eEUH�FRPPH�PRGeOH�LQ
YLYR�YHUWfEUf�SRXU�FRQILUPHU�OD�SDWKRJfQLFLWf�GH�FHWWH�PXWDWLRQ�DLQVL�TXH�GH�WURLV�DXWUHV�PXWDWLRQV�IDX[
VHQV�GfFULWHV�GDQV�OD�OLWWfUDWXUH��(Q�HIIHW��OkLQDFWLYDWLRQ�WUDQVLWRLUH�GX�JeQH�HLI�V��RUWKRORJXH�GX�SRLVVRQ�
]eEUH �SDU �LQMHFWLRQ �GkROLJRQXFOfRWLGHV ��PRUSKROLQRV� �HQWUDLQDLW �XQ �SKfQRW\SH �GH �PLFURFfSKDOLH
SDUWLHOOHPHQW�FRPSHQVf�SDU�OD�FR�LQMHFWLRQ�Gk$51�KXPDLQ�(,)�6��VDXYDJH��HW�QRQ�SDU�FHOOH�Gk$51�PXWf�
/D�UfDOLVDWLRQ�GH�GLIIfUHQWHV�OLJQfHV�PXWDQWHV�VWDEOHV�SDU�OD�WHFKQLTXH�GH�&5,635�&DV��D��FRPSOfWf�FHV
SUHPLeUHV�H[SfULHQFHV�HW�D�SHUPLV�OD�UHSURGXFWLRQ�GH�OD�PLFURFfSKDOLH�FKH]�OH�SRLVVRQ�]eEUH��'HV�fWXGHV
GkLPPXQRIOXRUHVFHQFH�HW�GkDSRSWRVH�DX�GfSDUW�GH�FHV�GLIIfUHQWHV�OLJQfHV�RQW�PRQWUf�TXH�FH�GfILFLW�fWDLW
Gi��HQ�SDUWLH�GX�PRLQV��b�XQH�DXJPHQWDWLRQ�GH�OD�PRUW�GH�FHOOXOHV�QHXURQDOHV�b�XQ�VWDGH�SUfFRFH�GX
GfYHORSSHPHQW��$X�QLYHDX�SDQFUfDWLTXH��GHV�fWXGHV�GkLPPXQRIOXRUHVFHQFH�HW�GkK\EULGDWLRQ�LQ�VLWX�RQW
UfYfOf �XQH �GLPLQXWLRQ �GX �QRPEUH �WDQW �GHV �FHOOHV �EHWD �VfFUfWULFHV �GkLQVXOLQH �TXH �GHV �SURJfQLWHXUV
SDQFUfDWLTXHV� �QRQ �OLfH �b �GH �OkDSRSWRVH� �(QILQ� �GHV �fWXGHV �FRPSOfPHQWDLUHV �DX �GfSDUW �GH �FXOWXUHV
ILEUREODVWLTXHV�GH�SDWLHQWV�DYHF�PXWDWLRQ�IDX[�VHQV�RQW�PRQWUf�OD�SUfVHQFH�GH�OD�SURWHLQH��H,)�j�PDLV
DXFXQH�DSRSWRVH�QkD�fWf�PLVH�HQ�fYLGHQFH��QL�HQ�FRQGLWLRQ�GH�EDVH��QL�DSUeV�XWLOLVDWLRQ�GkLQGXFWHXUV
GkDSRSWRVH��(Q�FRQFOXVLRQ��QRXV�FRQILUPRQV�OkfODUJLVVHPHQW�GX�VSHFWUH�SKfQRW\SLTXH�FKH]�OHV�SDWLHQWV
DYHF �PXWDWLRQ �IDX[ �VHQV �GDQV �OH �JeQH �(,)�6� �HW �QRXV �VXJJfURQV �TXH �OH �V\QGURPH �0(+02�VRLW
VSfFLILTXHPHQW�OLf�b�XQH�PXWDWLRQ�UfFXUUHQWH��S�,OH���6HUIV���GDQV�FH�JeQH��1RXV�GfFULYRQV�XQ�PRGeOH
SRLVVRQ�]eEUH�UREXVWH�TXL�UfFDSLWXOH�OH�SKfQRW\SH�KXPDLQ�REVHUYf��2XWUH�OkDSRSWRVH�UHWURXYfH�GH�IDdRQ
LQFRQVWDQWH �GDQV �QRV �H[SfULHQFHV� �QRV �fWXGHV �IRQFWLRQQHOOHV �VXU �SRLVVRQ �]eEUH �HW �VXU �FXOWXUHV
ILEUREODVWLTXHV�DPeQHQW�GH�QRXYHOOHV�SHUVSHFWLYHV�SK\VLRSDWKRORJLTXHV�HW�VXJJeUHQW�GHV�GfIDXWV�SUfFRFHV
GH�GLIIfUHQFLDWLRQ�FHOOXODLUH�
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$QQH�FODXGH�7DEHW

&6�����,QWHJUDWLRQ�RI�SRO\JHQLF�VFRUHV��FRS\�QXPEHU�YDULDQWV��LQEUHHGLQJ�DQG�DQFHVWU\�LQFUHDVHV�WKH�\LHOG�RI�JHQHWLF�GLDJQRVWLFV
IRU�QHXURGHYHORSPHQWDO�GLVRUGHUV�LQ�D�ODUJH�JURXS�RI�!�������LQGLYLGXDOV

$XWHXUV��

&ODLUH�/HEORQG�0DQU\������)UHGG\�&OLTXHW������0\ULDP�5DFKLG������$OH[DQGUH�0DWKLHX������-XOLHQ�)XPH\������$PDXU\�9D\VVH������7KRPDV�5ROODQG�����
'DYLG�$OH[DQGUH�7UHJRXHW���������%RULV�.HUHQ������-XOLHQ�%XUDWWL������6DQGUD�&KDQWRW�%DVWDUDXG������(YD�3LSLUDV������-RQDWKDQ�/rY\������&HOLQH�'XSRQW
�����/DXUHQFH�3HUULQ������$ODLQ�9HUORHV�������$QQD�0DUXDQL����������'HOSKLQH�+HURQ�������&\ULO�0LJQRW�������%ULJLWWH�%HQ]DFNHQ�������/RwF�'H�3RQWXDO
������6DQGUD�:KDOHQ�������-HDQ�3LHUUH�6L�URL�������'DYLG�*HUPDQDXG�������9DOrULH�%LUDQ�������5LFKDUG�'HORUPH�������7KRPDV�%RXUJHURQ������$QQH�
&ODXGH�7DEHW�����

���8QLWr�*+)&��GrSDUWHPHQW�GH�QHXURVFLHQFHV��,QVWLWXW�3DVWHXU��SDULV��)UDQFH
���8)�GH�&\WRJrQrWLTXH��'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV���)UDQFH��SDULV��)UDQFH
���8QLWr�*+)&��GrSDUWHPHQW�GH�QHXURVFLHQFHV��,QVWLWXW�3DVWHXU��3DULV��)UDQFH
���830&���8QLY��3DULV�������3DULV��)UDQFH
���,16(50��805B6�������7HDP�*HQRPLFV�	�3DWKRSK\VLRORJ\�RI�&DUGLRYDVFXODU�'LVHDVHV����$3+3��3DULV��)UDQFH
���JrQrWLTXH�FKURPRVRPLTXH��+zSLWDO�3LWLr�6DOSrWULqUH��SDULV��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH��+zSLWDO�7URXVVHDX��SDULV��)UDQFH
���6HUYLFH�G�+LVWRORJLH�(PEU\RORJLH�HW�&\WRJrQrWLTXH��%LRORJLH�GH�OD�5HSURGXFWLRQ���+zSLWDO�-HDQ�9HUGLHU��$3�+3���%RQG\��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV���)UDQFH��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�SV\FKRSDWKRORJLH�GH�O
HQIDQW�HW�GH�O
DGROHVFHQW��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV���)UDQFH��SDULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�/D�3LWLr�6DOSrWULqUH��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�/D�3LWLr�6DOSrWULqUH��$3+3��SDULV��)UDQFH
����8)�GH�&\WRJrQrWLTXH���+RSLWDO�-HDQ�9HUGLHU��%RQG\��)UDQFH
����6HUYLFH�GH�SrGLDWULH��+zSLWDO�-HDQ�9HUGLHU��$3+3��%RQG\��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�7URXVVHDX��$3+3��3DULV��)UDQFH
����/DERUDWRLUH�GH�&\WRJrQrWLTXH��+zSLWDO�7URXVVHDX��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�QHXURORJLH�SrGLDWULTXH��+zSLWDO�5REHUW�'HEUr��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�QrRQDWDORJLH��+zSLWDO�5REHUW�'HEUr��$3+3��3DULV��)UDQFH
����'rSDUWHPHQW�GH�SV\FKRSDWKRORJLH�GH�O
HQIDQW�HW�GH�O
DGROHVFHQW��+RSLWDO�5REHUW�'HEUr��8QLWr�*+)&�,QVWLWXW�3DVWHXU��SDULV��)UDQFH
����8)�GH�&\WRJrQrWLTXH��'rSDUWHPHQW�GH�*rQrWLTXH��8QLWr�*+)&��GrSDUWHPHQW�GH�QHXURVFLHQFHV��+zSLWDO�5REHUW�'HEUr��$3�+3����3DULV��
)UDQFH�,QVWLWXW�3DVWHXU��3DULV��)UDQFH��SDULV��)UDQFH

0RWV�FOHIV���SRO\JHQLF�VFRUHV��FRS\�QXPEHU�YDULDQWV��DQFHVWU\��613�DUUD\��QHXURGHYHORSPHQWDO�GLVRUGHUV

5jVXPj��

,QWURGXFWLRQ��:H�DQDO\]HG�WKH�ODUJHVW�JURXS�WR�GDWH�RI�LQGLYLGXDOV�IURP�)UDQFH�ZLWK�QHXURGHYHORSPHQWDO�GLVRUGHUV��1''��FRPLQJ�IURP�IRXU
KRVSLWDOV�RI�$3�+3��)UDQFH��5REHUW�'HEUr��7URXVVHDX��/D�3LWLr�6DOSrWULqUH��-HDQ�9HUGLHU���7KH�GDWD�IURP�������SDWLHQWV��������UHODWLYHV�DQG������
FRQWUROV�ZHUH�FROOHFWHG�IURP�WZR�,OOXPLQD�613�DUUD\�SODWIRUPV�RYHU���\HDUV��������������3DWLHQWV�ZHUH�JURXSHG�DFFRUGLQJ�WR�WKH�ELRPHGLFLQH
DJHQF\�FDWHJRULHV��V\QGURPLF�LQWHOOHFWXDO�GLVDELOLW\��6�,'��1 �������PXOWLSOH�FRQJHQLWDO�DQRPDOLHV��1 �������LVRODWHG�,'��1 �������DXWLVP��1 
������DQG�RWKHU��1 �������7KH�&19V�ZHUH�FDOOHG�XVLQJ�4XDQWL613�DQG�3HQQ&19�DQG�WKHQ�FRPSDUHG�WR�&19�SDUWLWLRQ��WKH�DOJRULWKP�XVHG�IRU
GLDJQRVLV��*HQRW\SLQJ�GDWD�ZHUH�DOVR�XVHG�WR�HVWLPDWH�WKH�DQFHVWU\�DQG�WR�FRPSXWH�WKH�LQEUHHGLQJ�FRH�FLHQW�DV�ZHOO�DV�WKH�SRO\JHQLF�VFRUH�IRU
GL�HUHQW�WUDLWV�VXFK�DV�DXWLVP�DQG�LQWHOOLJHQFH�

5HVXOWV��7KH�DQDO\VLV�RI�WKLV�ODUJH�VDPSOH�RI�SDWLHQWV�ZLWK�1''�UHYHDOHG�VHYHUDO�LPSRUWDQW�UHVXOWV��)LUVW��4XDQWL613�DQG�3HQQ&19�RXWSHUIRUP�&19
SDUWLWLRQ�IRU�WKH�GHWHFWLRQ�RI�&19V��7KH�QHZ�DOJRULWKPV�FRXOG�LQFUHDVH�WKH�\LHOG�RI�JHQHWLF�GLDJQRVLV��H�J��WKUHH�SDWLHQWV�ZLWK�6+$1.��GHOHWLRQV
ZHUH�LGHQWL�HG���6HFRQG��SDWLHQWV�ZLWK�6�,'��,'�RU�DXWLVP�KDG�D�KLJKHU�EXUGHQ�RI�&19�D�HFWLQJ�JHQHV�DVVRFLDWHG�ZLWK�1''�DXWLVP�RU�H[SUHVVHG�LQ
WKH�EUDLQ�RU�LQWROHUDQW�IRU�GHOHWHULRXV�PXWDWLRQ��S/,�!������FRPSDUHG�WR�FRQWUROV��,QWHUHVWLQJO\�SDWLHQWV�ZLWK�DXWLVP�KDG�DOVR�KLJKHU�SRO\JHQLF�VFRUHV
IRU�DXWLVP�FRPSDUHG�WR�FRQWUROV��S����������RU�RWKHU�GLDJQRVWLF�FDWHJRULHV��S����������FRQ�UPLQJ�WKH�VWURQJ�SRO\JHQLF�FRQWULEXWLRQ�WR�DXWLVP��7KLUG�
ZH�FRXOG��QG�WKDW�D�KLJK�OHYHO�RI�LQEUHHGLQJ�ZDV�D�ULVN�IRU�6�,'�DQG�,'��EXW�QRW�IRU�DXWLVP��)LQDOO\��WKH�UROH�RI�VHYHUDO�JHQHV�ZLOO�EH�GLVFXVVHG�VXFK�DV
7530���6+$1.���37*(5���278'�$��0705����37*(5���6'+$��3,*:��+1)�%��**1%3���&&'&�����$&$&$��./)����936��'��6316���5,0%3���%$=�%
DQG�$7;1�/��7KHVH�JHQHV�PLJKW�EH�LPSRUWDQW�WR�XQGHUVWDQG�WKH�VKDUHG�DQG�VSHFL�F�PHFKDQLVPV�OHDGLQJ�WR�GL�HUHQW�FOLQLFDO�WUDMHFWRULHV�

&RQFOXVLRQ��2XU�ODUJH�VFDOH�)UHQFK�VWXG\�RI�1''��FRPELQLQJ�QHZ�JHQHWLF�DSSURDFKHV��SURYLGHV�D�EHWWHU�\LHOG�RI�JHQHWLF�GLDJQRVWLF�IRU�1''��,W
UHVXOWV�IURP�WKH�FROODERUDWLRQ�EHWZHHQ�FOLQLFLDQV�DQG�TXDQWLWDWLYH�JHQHWLFLVWV�WKURXJK�GDWD�VKDULQJ��VWDQGDUGL]DWLRQ�DQG�PXOWL�OHYHO�DQDO\VHV��,Q
RUGHU�WR�JR�IXUWKHU��PRUH�GDWD�VXFK�DV�ZKROH�JHQRPH�VHTXHQFLQJ�DQG�VWDQGDUGL]HG�FOLQLFDO�GDWD�IURP�GHHS�SKHQRW\SLQJ�ZLOO�EH�QHFHVVDU\�WR�SURYLGH
EHWWHU�GLDJQRVWLF�DQG�SURJQRVWLF�LQVLJKW��:H�DOVR�REVHUYHG�D�YHU\�KLJK�GHJUHH�RI�KHWHURJHQHLW\�LQ�WKH�DQFHVWU\�RI�WKH�SRSXODWLRQ��ZKLFK�ZLOO�UHTXLUH
PDWFK�DQFHVWU\�FRQWUROV�LQ�RUGHU�WR�SURYLGH�GLDJQRVWLF�WR�DOO�LQGLYLGXDOV�DWWHQGLQJ�WR�WKH�KRVSLWDO�LQ�)UDQFH��QRW�RQO\�WKRVH�IURP�(XURSHDQ�GHVFHQWV
IRU�ZKLFK�ZH�KDYH�FRQWURO�GDWD�



6(66,216�6,08/7$1((6������1HXUR�
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7KRPDV�+XVVRQ

&6�����5HQGHPHQW�GLDJQRVWLTXH�GX�VjTXHQhDJH�GqH[RPH�GDQV�OH�WURXEOH�GX�VSHFWUH�GH�OqDXWLVPH

$XWHXUV��

7KRPDV�+XVVRQ���������/HFRTXLHUUH�)UDQpRLV������.HYLQ�&DVVLQDUL������&KDUERQQLHU�&DPLOOH������4XHQH]�2OLYLHU������*ROGHQEHUJ�$OLFH������*XHUURW�$QQH�
0DULH������5LFKDUG�$QQH�&ODLUH������$QQH�&ODLUH�%UHKLQ������6ROHLPDQL�0DU\DP������7DWRQ�5RPDLQ������0DXG�5RWKDUPHO������$QWRLQH�5RVLHU������3DVFDO
&KDPERQ������/H�0HXU�1DWKDOLH������-RO\�+HODV�*rUDOGLQH������6DXJLHU�9HEHU�3DVFDOH������$QQH�%RODQG������'HOHX]H�-HDQ�)UDQpRLV������5REHUW�2ODVR�����
7KLHUU\�)UHERXUJ������*DHO�1LFRODV������2OLYLHU�*XLOOLQ���������'RPLQLTXH�&DPSLRQ�������

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV
PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ��528(1�
)UDQFH
���'rSDUWHPHQW�GH�UHFKHUFKH��&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��6277(9,//(�/qV�528(1��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV
PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ��5RXHQ�
)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���&HQWUH�5HVVRXUFHV�$XWLVPH�1RUPDQGLH�6HLQH�(XUH��&+�GX�5RXYUD\��6277(9,//(�/qV�528(1��)UDQFH
���'rSDUWHPHQW�GH�UHFKHUFKH��&+�GX�5RXYUD\��6277(9,//(�/qV�528(1��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQpRLV�-DFRE��&($��8QLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH

0RWV�FOHIV���7URXEOH�GX�VSHFWUH�GH�O�DXWLVPH��JrQrWLTXH��VrTXHQpDJH�m�KDXW�GrELW

5jVXPj��

/H�76$��7URXEOH�GX�6SHFWUH�GH�O�$XWLVPH��HVW�FDUDFWrULVr�SDU�O�DSSDULWLRQ�SUrFRFH�GH�GL�FXOWrV�SHUVLVWDQWHV�GDQV�OHV�LQWHUDFWLRQV�VRFLDOHV�DVVRFLrHV
m�XQ�FDUDFWqUH�UHVWUHLQW�GHV�DFWLYLWrV��/H�GrWHUPLQLVPH�JrQrWLTXH�GX�76$�HVW�FRPSOH[H��LQFOXDQW�GH�QRPEUHX[�IDFWHXUV�JrQrWLTXHV��&HV�GHUQLqUHV
DQQrHV��XQ�WUqV�LPSRUWDQW�H�RUW�GH�UHFKHUFKH�D�SHUPLV�O�LGHQWL�FDWLRQ�GH�SOXVLHXUV�FHQWDLQHV�GH�IDFWHXUV�GH�ULVTXH�JrQrWLTXH�GDQV�OH�76$��UrSDUWLV
HQ���JUDQGHV�FDWrJRULHV�������JqQHV�UHVSRQVDEOHV�GH�WURXEOHV�QHXURGrYHORSSHPHQWDX[�PRQRJrQLTXHV�GRQW�O�DXWLVPH�HVW�O�XQH�GHV�PDQLIHVWDWLRQV
SRVVLEOHV������&19V�UrFXUUHQWV�DVVRFLrV�m�O�DXWLVPH�GDQV�GHV�rWXGHV�FDV�WrPRLQV�HW�����JqQHV�SUrVHQWDQW�XQ�H[FqV�GH�PXWDWLRQV�WURQTXDQWHV�GH
QRYR�GDQV�OHV�rWXGHV�GH�WULRV��,O�LPSRUWH�PDLQWHQDQW�GH�UHWUDQVFULUH�FHV�DYDQFrHV�VXU�OH�UzOH�GHV�YDULDQWV�UDUHV�GH�IRUW�LPSDFW�HQ�GHV�WHUPHV
GLUHFWHPHQW�XWLOLVDEOHV�SDU�OHV�FOLQLFLHQV�m�O�LVVXH�GH�OD�FRQVXOWDWLRQ�GH�JrQrWLTXH�UHFRPPDQGrH�SDU�OD�+$6�SRXU�WRXW�SDWLHQW�DYHF�76$���3RXU�FHOD�
QRXV�DYRQV�rWDEOL�GHV�FULWqUHV�VWULFWV�SRXU�OD�FODVVL�FDWLRQ�GHV�JqQHV�m�ULVTXH�DLQVL�TXH�SRXU�O�LQWHUSUrWDWLRQ�GHV�YDULDQWV�HW�FRQGXLW�XQH�rWXGH�SLORWH
VXU�����SDWLHQWV�DGUHVVrV�m�QRWUH�FRQVXOWDWLRQ�VXLWH�m�XQ�GLDJQRVWLF�rWDEOL�SDU�QRWUH�FHQWUH�GH�UHVVRXUFHV�DXWLVPH�

1RXV�DYRQV�VrTXHQFr�O�H[RPH�GH�FHV�SDWLHQWV� �GRQW����SUrVHQWDLHQW�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH�FRPRUELGH�HW����DYDLHQW�UHpX�XQ�GLDJQRVWLF�GH
V\QGURPH�G�$VSHUJHU��1RWUH�SLSHOLQH�ELR�LQIRUPDWLTXH�D�SHUPLV�OD�GrWHFWLRQ�GHV�YDULDQWV�QXFOrRWLGLTXHV�HW�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV
�FRS\�QXPEHU�YDULDWLRQ��&19���1RXV�DYRQV�XWLOLVr�GHV�FULWqUHV�VWULQJHQWV�SRXU�OD�FRQFHSWLRQ�G�XQH�OLVWH�GH�����JqQHV�DVVRFLrV�DX�76$�GH�IDpRQ
FHUWDLQH�RX�SUREDEOH�HW�FODVVr�FHV�JqQHV�GDQV�O�XQH�DX�PRLQV�GHV�WURLV�FDWrJRULHV�SUrFrGHPPHQW�GrFULWHV��3RXU�OHV�YDULDQWV�UHWHQXV��OD�WUDQVPLVVLRQ
D�rWr�REWHQXH�SDU�VrTXHQpDJH�6DQJHU�GHV�SDUHQWV�

1RXV�DYRQV�GrWHFWr�XQ�YDULDQW�JrQrWLTXH�FRQIrUDQW�XQ�ULVTXH�GH�76$�FKH]�������GHV�SDWLHQWV��,&������>���������@���GRQW����VRQW�GHV�&19V������
>��������@��HW����GHV�YDULDQWV�QXFOrRWLGLTXHV��������>����������@���/RUVTXH�O�rFKDQWLOORQ�D�rWr�VrSDUr�HQ�VRXV�JURXSHV�FOLQLTXHV��OHV�SDWLHQWV
DYHF�Gr�FLHQFH�LQWHOOHFWXHOOH�SUrVHQWDLHQW�OH�WDX[�GH�GrWHFWLRQ�GH�YDULDQWV�SDWKRJqQHV�OH�SOXV�rOHYr��������>�����������@���/H�JURXSH�GH�JqQHV
SUrVHQWDQW�XQ�H[FqV�GH�YDULDWLRQV�GH�QRYR�WURQTXDQWHV��Q �����HVW�OH�SOXV�IRUW�FRQWULEXWHXU�GH�YDULDQWV�m�ULVTXH�FKH]�QRV�SDWLHQWV��/HV�UrFHQWHV
JUDQGHV�rWXGHV�GH�WULR�D\DQW�SHUPLV�OHXU�GrFRXYHUWH�RQW�GRQF�XQ�LPSDFW�PDMHXU�SRXU�OH�GLDJQRVWLF�rWLRORJLTXH�GX�76$�

'DQV�OD�PHVXUH�R|�LO�Q�\�D�SDV�DFWXHOOHPHQW�GH�SUHXYH�G�XQH�LPSOLFDWLRQ�QdFHVVDLUH�HW�VXhVDQWH�GH�FHV�JqQHV�GDQV�OH�76$��QRXV�UHFRPPDQGRQV
G�rYLWHU�OH�WHUPH�c�JqQHV�YDULDQWV�FDXVDX[�GH�76$�h�ORUV�GX�UHQGX�GLDJQRVWLTXH�HW�GH�SUrIrUHU�OH�WHUPH�c�IDFWHXU�GH�ULVTXH�JrQrWLTXH�GH�76$�h��/HV
LPSOLFDWLRQV�GH�FHV�UrVXOWDWV�HQ�WHUPH�GH�FRQVHLO�JrQrWLTXH�VHURQW�GLVFXWrHV�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH )ODYLH�%28/28$5'

&6�����'HVFULSWLRQ�GH�OD�VjULH�IUDQhDLVH�GHV�SDWLHQWV�SRUWHXUV�GH�YDULDWLRQV�ELDOOjOLTXHV�SDWKRJiQHV�GX�JiQH�17+/��LVVXH�GHV
ODERUDWRLUHV�GX�**&

$XWHXUV��

)ODYLH�%RXORXDUG������(GZLJH�.DVSHU������0DULH�3LHUUH�%XLVLQH������*ZHQGROLQH�/LHQDUG������6WrSKDQLH�9DVVHXU������6DQGULQH�0DQDVH������0LFKHO�%DXDX
�����9LUJLQLH�%XELHQ������)ORUHQFH�&RXOHW������9rURQLFD�&XVLQ������0DULRQ�'KRRJH������/LVD�*ROPDUG������9LQFHQW�*RXVVRW������1DGLP�+DP]DRXL������
(ORGLH�/DFD]H�������6RSKLH�/HMHXQH�������-DFTXHV�0DXLOORQ������6WrSKDQH�3LQVRQ�������-HDQ�0DUF�5H\�������&DPLOOH�7OHPVDQL�������&KULVWLQH�7RXODV
������1DQF\�8KUKDPPHU�������*DtOOH�%RXJHDUG�'HQR\HOOH������7KLHUU\�)UHERXUJ������&ODXGH�+RXGD\HU������6WrSKDQLH�%DHUW�'HVXUPRQW������/HV
ODERUDWRLUHV�GX�*URXSH�*rQrWLTXH�HW�&DQFHU��**&������

���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH���&+8�GH�5RXHQ��,QVHUP�HW�8QLYHUVLWr�GH�5RXHQ��5RXHQ��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��2QFRJrQrWLTXH�0ROrFXODLUH��&+8�GH�/LOOH��,QVHUP�805�6�������8QLYHUVLWr�GH�/LOOH��&+8�GH�/LOOH�
,QVHUP�HW�8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�%LRFKLPLH�ELRORJLH�PROrFXODLUH��3KDUPDFRORJLH��JrQrWLTXH�PrGLFDOH��&+8�+HQUL�0RQGRU��&UrWHLO��)UDQFH
���'rSDUWHPHQW�GH�%LR3DWKRORJLH��8QLWr�G
2QFRJrQrWLTXH���/DERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��&/&&�,QVWLWXW�%HUJRQLr��%RUGHDX[��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�3DULV���6RUERQQH�8QLYHUVLWr���*+�/D�3LWLr�6DOSsWULqUH�&KDUOHV�)RL[���+zSLWDO�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�3DULV���6RUERQQH�8QLYHUVLWr���*+�/D�3LWLr�6DOSsWULqUH���&KDUOHV�)RL[���+zSLWDO�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���6HUYLFH�GH�JDVWUR�HQWrURORJLH���&+8�3DULV�&HQWUH���+zSLWDO�&RFKLQ��6LWH�&RFKLQ��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH���8QLWr�GH�*rQrWLTXH�FRQVWLWXWLRQQHOOH��&/&&�,QVWLWXW�&XULH��36/�5HVHDUFK�8QLYHUVLW\��3DULV��)UDQFH
���'rSDUWHPHQW�GH�ELRORJLH�HW�SDWKRORJLH�GHV�WXPHXUV��&/&&�*HRUJHV�)UDQpRLV�/HFOHUF��'LMRQ��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�HW�ELRORJLH�PROrFXODLUH���%LRORJLH��3KDUPDFLH��SDWKRORJLH���&+8�3DULV�&HQWUH���+zSLWDO�&RFKLQ��6LWH�&RFKLQ��3DULV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��*+�GX�+DYUH���+zSLWDO�-DFTXHV�0RQRG��/H�+DYUH��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH���&+8�GH�/LOOH���+zSLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�&OLQLTXH���8QLWr�0rGLFDOH�GH�*rQrWLTXH�GHV�&DQFHUV�HW�GHV�0DODGLHV�0XOWLIDFWRULHOOHV��&+8�GH�/\RQ�+&/��
*+�(VW��/\RQ��)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�GHV�7XPHXUV�6ROLGHV���3zOH�%LRORJLH�3DWKRORJLH��&+8�GH�0RQWSHOOLHU���+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�&DQFrURORJLH��&+8�3DULV�&HQWUH���+zSLWDO�&RFKLQ��6LWH�&RFKLQ��3DULV��)UDQFH
����/DERUDWRLUH�G�RQFRJrQrWLTXH���ODERUDWRLUH�GH�%LRORJLH�PrGLFDOH�RQFRORJLTXH��,QVWLWXW�8QLYHUVLWDLUH�GX�&DQFHU�7RXORXVH���2QFRSROH��7RXORXVH�
)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�0rGLFDOH�2QFR*qQ$XYHUJQH���8QLWr�G
2QFRJrQrWLTXH��&/&&�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����*rQrWLTXH��8QLFDQFHU��3DULV��)UDQFH

0RWV�FOHIV���17+/���SUrGLVSRVLWLRQ�KrUrGLWDLUH��FDQFHU�FRORUHFWDO��SRO\SRVH

5jVXPj��

/HV�YDULDWLRQV�SDWKRJqQHV�ELDOOrOLTXHV�GX�JqQH�17+/���1WK�/LNH�'1$�*O\FRV\ODVH����FRGDQW�XQH�JO\FRV\ODVH
LPSOLTXrH�GDQV�OH�PrFDQLVPH�GH�UrSDUDWLRQ�GH�O�$'1�SDU�H[FLVLRQ�GH�EDVH��%(5���VRQW�GrFULWHV�FRPPH
UHVSRQVDEOHV�G�XQH�SUrGLVSRVLWLRQ�DX�FDQFHU�FRORUHFWDO�HW�DX�GrYHORSSHPHQW�GH�SRO\SHV�DGrQRPDWHX[
PXOWLSOHV� �$FWXHOOHPHQW� �VHXOV ��� �SDWLHQWV �SRUWHXUV �GH �YDULDWLRQV �SDWKRJqQHV �ELDOOrOLTXHV �GH �17+/�
DSSDUWHQDQW�m����IDPLOOHV�RQW�rWr�UDSSRUWrV��/H�VSHFWUH�WXPRUDO�GHV�SRUWHXUV�G�XQH�YDULDWLRQ�ELDOOrOLTXH�GX
JqQH�17+/��HVW�GRPLQr�SDU�OHV�FDQFHUV�FRORUHFWDX[�PDLV�G�DXWUHV�WXPHXUV�GH�ORFDOLVDWLRQV�YDULrHV�RQW�rWr
UDSSRUWrHV���FDQFHUV�GX�VHLQ��WXPHXUV�FrUrEUDOHV��FDQFHUV�XURWKrOLDX[��FDUFLQRPHV�EDVRFHOOXODLUHV��FDQFHUV
KrPDWRORJLTXHV�HW�FDQFHUV�GH�O�HQGRPqWUH��$FWXHOOHPHQW��OH�JqQH�17+/��Q�HVW�SDV�DQDO\Vr�DX�WLWUH�GX
GLDJQRVWLF�HQ�)UDQFH��PsPH�V�LO�HVW�LQFOXV�GDQV�GHV�SDQHOV�UHFKHUFKH��/�REMHFWLI�GH�FHWWH�rWXGH�QDWLRQDOH
FRQVLVWH�m�GRFXPHQWHU�OH�QRPEUH�HW�OH�SKrQRW\SH�GHV�SDWLHQWV�SRUWHXUV�G�XQH�YDULDWLRQ�ELDOOrOLTXH�GX�JqQH
17+/��LGHQWL�rH�GDQV�OHV�ODERUDWRLUHV�GX�*URXSH�*rQrWLTXH�HW�&DQFHU��/H�JqQH�17+/��HVW�SULQFLSDOHPHQW
DQDO\Vr�GDQV�XQ�FRQWH[WH�GH�SRO\SRVH�RX�GH�FDQFHU�FRORUHFWDO �PDLV�DXVVL �GDQV�OH�FDGUH�G�XQ�SDQHO
UHFKHUFKH�rODUJL��3DUPL�OHV����FHQWUHV�H�HFWXDQW�O�DQDO\VH�GX�JqQH��QRXV�DYRQV�UHFXHLOOL�OHV�GRQQrHV�GH���
QRXYHDX[�SDWLHQWV�SRUWHXUV�GH�YDULDWLRQV�ELDOOrOLTXHV�GX�JqQH�17+/��LVVXV�GH���IDPLOOHV�GL�rUHQWHV��,O�V�DJLW
GH���YDULDQWV�GLVWLQFWV�UDSSRUWrV�m�O�rWDW�KRPR]\JRWH�RX�KrWrUR]\JRWH�FRPSRVLWH��/D�SOXSDUW�GHV�SDWLHQWV
D\DQW�ErQr�FLr�G�XQH�FRORVFRSLH������ �RQW �SUrVHQWr�GHV�SRO\SHV�DGrQRPDWHX[�HW�RX�K\SHUSODVLTXHV�DYHF
XQ�nJH�PR\HQ�DX�GLDJQRVWLF�GH����DQV�>�����@��1RXV�UDSSRUWRQV�GDQV�FHWWH�VrULH�XQ�FDQFHU�GX�FzORQ�m���
DQV��XQ�FDQFHU�GXRGrQDO�m����DQV��XQ�FDQFHU�GH�O�HQGRPqWUH�m����DQV��XQ�VDUFRPH�VLQRQDVDO�m����DQV��GHX[
FDQFHUV�GX�VHLQ�m����DQV�HW����DQV��GHX[�FDUFLQRPHV�EDVRFHOOXODLUHV�m����DQV�HW����DQV��XQ�FDQFHU�GX
SDQFUrDV�m����DQV��XQ�FDQFHU�GH�OD�SURVWDWH�m����DQV�HW�XQ�RVWrRVDUFRPH�m����DQV�DYHF�O�H[LVWHQFH�GH��
FDV�GH�WXPHXUV�SULPLWLYHV�PXOWLSOHV��,O�V�DJLW�GH�OD�GHX[LqPH�VrULH�HQ�QRPEUH�GH�SDWLHQWV�UDSSRUWrV��&H
WUDYDLO�QDWLRQDO��HQ�DXJPHQWDQW�OHV�FRQQDLVVDQFHV�VXU�OH�VSHFWUH�SKrQRW\SLTXH�GHV�SRUWHXUV�G�DOWrUDWLRQV



ELDOOrOLTXHV�GX�JqQH�17+/���HQFRXUDJHUDLW�O�LQFOXVLRQ�GH�FH�JqQH�GDQV�OH�SDQHO�7XEH�GLJHVWLI�GX�*URXSH
*rQrWLTXH�HW�&DQFHU�DYHF�UHFRPPDQGDWLRQV�GH�SULVH�HQ�FKDUJH�GLJHVWLYH�DGDSWrHV�DX[�SDWLHQWV�m�KDXW
ULVTXH��(Q�UHYDQFKH��O�rWDEOLVVHPHQW�GH�UHFRPPDQGDWLRQV�GH�VXUYHLOODQFH�OLrH�DX�ULVTXH�GHV�DXWUHV�FDQFHUV
QrFHVVLWH�GHV�rWXGHV�rSLGrPLRORJLTXHV�DSSURIRQGLHV�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 0DULRQ�'+22*(

&6�����5HFRPPDQGDWLRQV�QDWLRQDOHV�GX�*URXSH�*jQjWLTXH�HW�&DQFHU�p�8QLFDQFHU�VXU�OHV�PRGDOLWjV�GqDQDO\VHV�HQ�SDQHOV�PXOWL�
JiQHV�GDQV�OHV�SUjGLVSRVLWLRQV�KjUjGLWDLUHV�DX[�WXPHXUV�GX�WXEH�GLJHVWLI

$XWHXUV��

0DULRQ�'+22*(������6WrSKDQLH�%$(57�'(6850217������&DUROH�&256,1,������1DGLQH�$1'5,(8������9DOrULH�%21$'21$������3DVFDOLQH�%(57+(7�����
%UXQR�%8(&+(5������2OLYLHU�&$521������2GLOH�&2+(1�+$*8(1$8(5������&KULVWLQH�/$66(7������&DSXFLQH�'(/1$77(�������$QWRLQH�'(�3$8:�����
6RSKLH�'866$57������'RPLQLTXH�/(528;�������&KULVWLQH�0$8*$5'�������-HVVLFD�025(77$�6(55$�������&RUQHO�32329,&,�������&KU\VWHOOH�&2/$6�����
&DWKHULQH�12*8(6�����

���*DVWURHQWrURORJLH��+zSLWDO�&RFKLQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH���6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+58�GH�0RQWSHOOLHU��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
���,QVHUP���(SLGrPLRORJLH�JrQrWLTXH�GX�FDQFHU��,QVWLWXW�&XULH��3DULV��)UDQFH
���8QLWr�&OLQLTXH�G
2QFRORJLH�*rQrWLTXH��&HQWUH�/rRQ�%HUDUG��/\RQ��)UDQFH
���6HUYLFH�G
2QFRJrQrWLTXH��&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���'rSDUWHPHQW�G
2QFRORJLH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���'rSDUWHPHQW�G
2QFRJrQrWLTXH��*XVWDYH�5RXVV\�+zSLWDO�8QLYHUVLWDLUH��9LOOHMXLI��)UDQFH
���8QLWr�G
2QFRJrQrWLTXH��*+�6DLQW�/RXLV�/DULERLVLqUH�)HUQDQG�:LGDO��3DULV��)UDQFH
����8QLWr�G
2QFRJrQrWLTXH��,QVWLWXW�&DQFrURORJLTXH�GH�O
2XHVW���5HQr�*DXGXFKHDX��1DQWHV��)UDQFH
����'rSDUWHPHQW�G
+rPDWRORJLH��2QFR�*rQrWLTXH�HW�,PPXQRORJLH��&+8�GH�*UHQREOH���+zSLWDO�&RXSOH�(QIDQW��*UHQREOH��)UDQFH
����&RQVXOWDWLRQ�G
RQFRJrQrWLTXH���&+8�GH�6WUDVERXUJ���+zSLWDO�&LYLO��6WUDVERXUJ��)UDQFH
����'rSDUWHPHQW�G
$QWLFLSDWLRQ�HW�GH�6XLYL�GHV�&DQFHUV���2QFRJrQrWLTXH�FOLQLTXH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH

0RWV�FOHIV���&DQFHU�FRORUHFWDO��SRO\SRVH�FROLTXH��VrTXHQpDJH�1*6��SDQHO

5jVXPj��

,1752'8&7,21

)DFH�m�XQH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX[�FDQFHUV�GX�WXEH�GLJHVWLI�DYHF�RX�VDQV�SRO\SRVH��OH
VrTXHQpDJH�GH�QRXYHOOH�JrQrUDWLRQ��1*6��SHUPHW�G
DQDO\VHU�VLPXOWDQrPHQW�XQ�JUDQG�QRPEUH�GH�JqQHV�
'HV�SDQHOV�GH�JqQHV�GLWV�cGLJHVWLIVh��RQW�rWr�UrFHPPHQW�PLV�HQ�SODFH�HW�VRQW�FRXUDPPHQW�XWLOLVrV�GDQV�GH
QRPEUHX[�ODERUDWRLUHV�GH�JrQrWLTXH�PROrFXODLUH�IUDQpDLV��(Q�O
DEVHQFH�GH�UHFRPPDQGDWLRQV�QDWLRQDOHV��LO
H[LVWH�GHV�GLVSDULWrV�GDQV�OD�FRPSRVLWLRQ�GH�FHV�SDQHOV�HW�GDQV�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�SRUWHXUV�GH
PXWDWLRQV�GrOrWqUHV�

0$7(5,(/6�(7�0(7+2'(6

$�Q �G�KDUPRQLVHU �FHV �QRXYHDX[ �SDQHOV� �OH �*URXSH �*rQrWLTXH �HW �&DQFHU ��**&��8QLFDQFHU �D �FRQVWLWXr �XQ
JURXSH �GH �WUDYDLO �GH ��� �H[SHUWV ��JrQrWLFLHQV �FOLQLFLHQV �HW �PROrFXODLUHV� �FRQVHLO OHU �HQ
JrQrWLTXH��JDVWURHQWrURORJXHV�HW�rSLGrPLRORJLVWHV�IUDQpDLV��TXL�RQW�SURFrGr�m�XQH�UHYXH�GH�OD�OLWWrUDWXUH
SRXU����JqQHV�MXJrV�G�LQWrUsW �HQ�FDV�GH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX[�WXPHXUV�JDVWUR�
LQWHVWLQDOHV�

/H �JURXSH �D �LGHQWL�r �OHV �DUWLFOHV �FRPSRUWDQW �GHV �HVWLPDWLRQV �GH �ULVTXHV �WXPRUDX[� �/HXUV �UrVXOWDWV �HW
rYHQWXHOV �ELDLV �RQW �rWr �GLVFXWrV �D�Q �GH �YDOLGHU �XQH �OLVWH �GHV �JqQHV �GRQW �OH �ULVTXH �HVWLPr �VHPEODLW
VX�VDPPHQW ��DEOH �HW �rOHYr �SRXU �XQH �XWLOLVDWLRQ �FOLQLTXH�

(Q�UDLVRQ�GH�OHXU�VWDWXW�ELHQ�rWDEOL��OHV�JqQHV�005�HW�$3&�Q�RQW�SDV�rWr�rYDOXrV��3RXU�OH�JqQH�087<+��VHXOV
OHV�ULVTXHV�DVVRFLrV�DX[�PXWDWLRQV�GrOrWqUHV�PRQR�DOOrOLTXHV�RQW�rWr�rWXGLrV�

2QW�rWr�UHWHQXV�SRXU�FRQVWLWXHU�OH�SDQHO��OHV�JqQHV�GRQW�OHV�PXWDWLRQV�VRQW�DVVRFLrHV�m�XQ�ULVTXH�GH
WXPHXUV �GX �WXEH �GLJHVWLI �HW �� �RX �m �XQ �SKrQRW\SH �GLJHVWLI �ELHQ �rWDEOLV� �MXVWL�DQW �XQH �SULVH �HQ �FKDUJH
VSrFL�TXH�

5(68/7$76

&H �WUDYDLO �D �SHUPLV �GH �Gr�QLU �XQ �SDQHO �GH ��� �JqQHV �G
LQWrUsW �FOLQLTXH �FRQ�UPr �� �$3&� �%035�$� �&'+��
(3&$0��0/+���06+���06+���087<+��PXWDWLRQV�EL�DOOrOLTXH���306���32/'���32/(��37(1��60$'��HW�67.��
TXH�OH�**&�8QLFDQFHU�UHFRPPDQGH�G
XWLOLVHU�ORUV�G�XQH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQV�DX[�FDQFHUV�GX�WXEH



GLJHVWLI�

/HV�UDLVRQV�GH�O
H[FOXVLRQ�GHV����DXWUHV�JqQHV�RQW�rWr�DUJXPHQWrHV��

/�LQVX�VDQFH�GHV�HVWLPDWLRQV�GHV�ULVTXHV�WXPRUDX[�DVVRFLrV�D�PHQr�m�O�H[FOXVLRQ�GH�JqQHV��HQ�SDUWLFXOLHU
&711$�� �06+� �HW �17+/�� �PDOJUr �GHV �DUJXPHQWV �SK\VLRSDWKRORJLTXHV �WUqV �rYRFDWHXUV �FRPPH �OHXU
LPSOLFDWLRQ�GDQV�FHUWDLQHV�YRLHV�PROrFXODLUHV�

/HV�UHFRPPDQGDWLRQV�GH�GrSLVWDJH��GH�SUrYHQWLRQ�HW�OH�FRQVHLO�JrQrWLTXH�RQW�rWr�GLVFXWrV�SRXU�WRXV�OHV
JqQHV�rYDOXrV�

&21&/86,21

)DFH�m�XQH�VXVSLFLRQ�GH�SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX[�FDQFHUV�GX�WXEH�GLJHVWLI�DYHF�RX�VDQV�SRO\SRVH��OH
JURXSH�**&�8QLFDQFHU�UHFRPPDQGH�G
XWLOLVHU�FH�SDQHO�GH����JqQHV�G
LQWrUsW�FOLQLTXH�rWDEOL�

(Q�UDLVRQ�GH�O�rYROXWLRQ�UDSLGH�GHV�FRQQDLVVDQFHV��XQH�PLVH�m�MRXU�DQQXHOOH�GH�OD�OLWWrUDWXUH�HVW�SUrYXH
SRXU�DPrOLRUHU�FH�SDQHO�HQ�FDV�GH�GRQQrHV�QRXYHOOHV�VXU�GHV�JqQHV�FDQGLGDWV�

'HV�rWXGHV�JrQrWLTXHV�HW�rSLGrPLRORJLTXHV�VRQW�QrFHVVDLUHV�SRXU�PLHX[�HVWLPHU�OHV�ULVTXHV�DVVRFLrV�DX[
JqQHV�QRQ�VrOHFWLRQQrV�GDQV�OH�SDQHO�DFWXHO�

�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH ,VDEHOOH�7RXUQLHU

&6�����'jYHORSSHPHQW�HW�YDOLGDWLRQ�GqXQ�HVVDL�IRQFWLRQQHO�73���UDSLGH�VXU�SUjOiYHPHQW�VDQJXLQ

$XWHXUV��

6DELQH�5DDG������0DULRQ�5RODLQ������6RSKLH�&RXWDQW������&rOLQH�'HUDPEXUH������5DSKDtO�/DQRV������(PLOLH�%RXYLJQLHV������6WrSKDQLH�9DVVHXU�����
(GZLJH�.DVSHU������$EGHOODK�7HEDQL������6WrSKDQLH�%DHUW�'HVXUPRQW������6RXPH\D�%HNUL������*DtOOH�%RXJHDUG������7KLHUU\�)UrERXUJ������,VDEHOOH
7RXUQLHU����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH�&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH���,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�%LRFKLPLH�0rWDEROLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH
0rGHFLQH�3HUVRQQDOLVrH��5RXHQ��)UDQFH
���,QVHUP�8�����,5,%�HW�6HUYLFH�GH�*rQrWLTXH���&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW
&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ���&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��5RXHQ��)UDQFH

0RWV�FOHIV���73����S����WHVW�IRQFWLRQQHO��/L�)UDXPHQL��FDQFHU��SUrGLVSRVLWLRQ�JrQrWLTXH

5jVXPj��

&KH]�XQ�SDWLHQW�DWWHLQW�G�XQ�FDQFHU��O�LGHQWL�FDWLRQ�G�XQH�YDULDWLRQ�FRQVWLWXWLRQQHOOH�SDWKRJqQH�GH�73���D�XQ�LPSDFW�PrGLFDO�PDMHXU��m�OD�IRLV�SRXU
OD�SULVH�HQ�FKDUJH�WKrUDSHXWLTXH��FKLUXUJLH�rODUJLH�SOXWzW�TXH�UDGLRWKrUDSLH�HW�FKLPLRWKrUDSLH�FRPSOrPHQWDLUH�SRXU�UrGXLUH�OH�ULVTXH�GH�WXPHXUV
VHFRQGDLUHV��HW�SRXU�VRQ�VXLYL�HW�FHOXL�GHV�DSSDUHQWrV�SRUWHXUV��VXLYL�LQFOXDQW�,50�FRUSV�HQWLHU��,50�FrUrEUDOH�HW�,50�PDPPDLUH��/H�Gr��PDMHXU�SRXU
OHV�ODERUDWRLUHV�GLDJQRVWLTXHV�HVW�O�LQWHUSUrWDWLRQ�GHV�YDULDWLRQV�GrWHFWrHV�GDQV�FH�JqQH�TXL�VRQW�PDMRULWDLUHPHQW�GHV�YDULDWLRQV�IDX[�VHQV��/H
QRPEUH�GH�YDULDQWV�GH�73���m�LQWHUSUrWHU�HVW�HQ�rYROXWLRQ�UDSLGH�VXLWH�m�O�LQWrJUDWLRQ�UrFHQWH�GH�FH�JqQH�GDQV�OHV�SDQHOV�rODUJLV�WHOV�TXH�FHX[
GrGLrV�DX[�SUrGLVSRVLWLRQV�JrQrWLTXHV�DX[�FDQFHUV�GX�VHLQ�HW�GH�O�RYDLUH��1RWUH�rTXLSH�D�GrYHORSSr�LO�\�D�TXHOTXHV�DQQrHV�XQ�WHVW�IRQFWLRQQHO
VLPSOH�SRXU�rYDOXHU�O�LPSDFW�GH�YDULDQWV�VXU�O�DFWLYLWr�WUDQVFULSWLRQQHOOH�GH�S����&H�WHVW�UrDOLVr�GDQV�OH�FRQWH[WH�JrQrWLTXH�GHV�SDWLHQWV�QrFHVVLWH
O�rWDEOLVVHPHQW�G�XQH�OLJQrH�O\PSKREODVWRwGH��FH�TXL�Q�HVW�SDV�FRPSDWLEOH�DYHF�OHV�H[LJHQFHV�GX�GLDJQRVWLF�HQ�WHUPHV�GH�GrODL��1RXV�DYRQV�GRQF
GrYHORSSr�XQ�HVVDL�IRQFWLRQQHO�UrDOLVr�GLUHFWHPHQW�VXU�OH�VDQJ�GHV�SDWLHQWV�HW�SHUPHWWDQW�G�REWHQLU�UDSLGHPHQW�XQ�UrVXOWDW�HQ���MRXUV��$SUqV
SUrOqYHPHQW�VXU�WXEH�('7$��OHV�FHOOXOHV�PRQRQXFOrHV�GX�VDQJ�VRQW�LVROrHV�HW�VWLPXOrHV�SHQGDQW���K�DYHF�XQH�FRPELQDLVRQ�GH�PLWRJqQHV��SXLV
H[SRVrHV�SHQGDQW���KHXUHV�m�OD�GR[RUXELFLQH�D�Q�G�LQGXLUH�XQ�VWUHVV�JrQRWR[LTXH��/D�UrSRQVH�WUDQVFULSWLRQQHOOH�PrGLrH�SDU�S���HVW�rYDOXrH�m�OD
IRLV�SDU�57�4036)�HW�57�0/3$�PHVXUDQW�O�H[SUHVVLRQ�GH��L�����JqQHV�FLEOHV�GH�S�����LL��GH�73���OXL�PsPH���LLL��GH���JqQHV�FRQWUzOHV�LQVHQVLEOHV�DX
VWUHVV�JrQRWR[LTXH�HW��LY��G�XQ�JqQH�PDUTXHXU�GX�VWUHVV�JrQRWR[LTXH��&H�WHVW�UDSLGH�SHUPHW�rJDOHPHQW�GH�UrYrOHU�GH�IDpRQ�VLPXOWDQrH�O�LPSDFW
G�DOWrUDWLRQV�VXU�OHV�QLYHDX[�GH�WUDQVFULW�GX�JqQH�73����1RXV�DYRQV�m�FH�MRXU�UrDOLVr�FHW�HVVDL�IRQFWLRQQHO�VXU�SUqV�GH����SUrOqYHPHQWV�GH�FDV�LQGH[
RX�G�DSSDUHQWrV�DGUHVVrV�m�QRWUH�ODERUDWRLUH�SRXU�DQDO\VH�GH�73���SDUPL�OHVTXHOV����rWDLHQW�SRUWHXUV�G�XQ�YDULDQW�GH�73����/H�WHVW�D�rWr�UrDOLVr�HQ
DYHXJOH�HQ�SDUDOOqOH�GX�FULEODJH�PXWDWLRQQHO��/HV�YDULDQWV�GH�FODVVH���HW���RQW�rWr�FODLUHPHQW�LGHQWL�rV�GDQV�FH�WHVW�SDU�XQ�VFRUH�IRQFWLRQQHO�UrGXLW
SDU�UDSSRUW�DX[�LQGLYLGXV�GH�JrQRW\SH�VDXYDJH��3DUPL�FHV�YDULDQWV��OHV�PXWDWLRQV�DERXWLVVDQW�m�XQ�FRGRQ�VWRS�SUrPDWXUr��PXWDWLRQ�IUDPHVKLIW�
PXWDWLRQ�G�rSLVVDJH��RQW�rWr�UrYrOrHV�SDU�XQH�UrGXFWLRQ�GHV�QLYHDX[�GH�WUDQVFULWV�GH�S���SDU�OH�10'��QRQVHQVH�PHGLDWHG�P51$�GHFD\���$�O�DLGH�GH
FH �WHVW� �QRXV �DYRQV �PDLQWHQDQW �HQWUHSULV �G�DQDO\VHU �GHV �YDULDQWV �GH �VLJQL�FDWLRQ �ELRORJLTXH �LQFRQQXH �GH �73�� �HW �G�rYDOXHU �OD �UrSRQVH
WUDQVFULSWLRQQHOOH�OLrH�m�S���GDQV�OHV�FHOOXOHV�GH�SDWLHQWV�WUqV�rYRFDWHXUV�G�XQ�/L�)UDXPHQL�VDQV�PXWDWLRQ�GrWHFWrH�GHV�UrJLRQV�FRGDQWHV�GH�73��
D�Q�GH�GrPDVTXHU�G�rYHQWXHOOHV�DOWrUDWLRQV�FU\SWLTXHV���6�5$$'�HW�0��52/$,1�FRQWULEXWLRQ�rJDOH



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH &DUROH�&256,1,

&6�����2VWjRVDUFRPH�SULPDLUH�VDQV�UjWLQREODVWRPH�HW�YDULDQW�SDWKRJiQH�FRQVWLWXWLRQQHO�5%��f�IDLEOH�SjQjWUDQFH���XQH�QRXYHOOH
HQWLWj�FOLQLTXH�GX�V\QGURPH�GH�SUjGLVSRVLWLRQ�KjUjGLWDLUH�OLj�f�5%�"

$XWHXUV��

0DULRQ�,PEHUW�%RXWHLOOH������0DULRQ�*DXWKLHU�9LOODUV������'RPLQLTXH�/HURX[������,VDEHOOH�0HXQLHU������,VDEHOOH�$HUWV������/LYLD�/XPEURVR�/H�5RXLF�����
6RSKLH�/HMHXQH������&DSXFLQH�'HOQDWWH������&DUROLQH�$EDGLH������3DVFDO�3XMRO������&ODXGH�+RXGD\HU�����������&DUROH�&RUVLQL����

���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�0RQWSHOOLHU��8QLYHUVLWr�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'rSDUWHPHQW�GH�ELRORJLH�WXPRUDOH��,QVWLWXW�&XULH��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+8�*UHQREOH��JUHQREOH��)UDQFH
���&HQWUH�QDWLRQDO�GHV�PDODGLHV�UDUHV��7URXEOHV�KrUrGLWDLUHV�GH�OD�UrWLQH�HW�GX�QHUI�RSWLTXH��&+8�0RQWSHOOLHU��8QLYHUVLWr�0RQWSHOOLHU��0RQWSHOOLHU�
)UDQFH
���'rSDUWHPHQW�G
RQFRORJLH�SrGLDWULTXH��,QVWLWXW�&XULH��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'rSDUWHPHQW�G
RQFRORJLH�RFXODLUH��,QVWLWXW�&XULH��8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PrGLFDOH��&+58�/LOOH��/LOOH��)UDQFH
���2QFRJrQrWLTXH��6LWH�GH�O
,QVWLWXW�GH�FDQFrURORJLH�GH�O
2XHVW�5HQr�*DXGXFKHDX��6DLQW�+HUEODLQ��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��8QLWr�G
RQFRJrQrWLTXH�FOLQLTXH��&+58�0RQWSHOOLHU��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH��&+8�GH�5RXHQ��8QLYHUVLWr�1RUPDQGLH��,QVHUP�8������5RXHQ��)UDQFH
����)������HW�8QLYHUVLWr�1RUPDQGLH��81,528(1��,QVHUP�8������&HQWUH�GH�1RUPDQGLH�SRXU�OD�JrQRPLTXH�HW�OD�PrGHFLQH�SHUVRQQDOLVrH��8QLYHUVLWr
HW�,16(50��5RXHQ��)UDQFH

0RWV�FOHIV���JqQH�5%���VDUFRPH��RVWrRVDUFRPH��PXWDWLRQ�m�IDLEOH�SrQrWUDQFH��GrSLVWDJH��,50�FRUSV�HQWLHU��QRXYHOOH�HQWLWr

5jVXPj��

,QWURGXFWLRQ��/H�UrWLQREODVWRPH��5E��HVW�XQH�WXPHXU�PDOLJQH�LQWUDRFXODLUH�UDUH�GH�O�HQIDQW�GRQW�OD�VXUYLH�JOREDOH�HVW�rOHYrH��/D�SUrGLVSRVLWLRQ�DX�5E
HVW�OLrH�m�GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GX�JqQH�5%��DYHF�XQH�IRUWH�SrQrWUDQFH�GDQV�OD�PDMRULWr�GHV�FDV��PDLV�GHV�YDULDQWV�UDUHV�GH�5%��m�IDLEOH
SrQrWUDQFH�VRQW�rJDOHPHQW�FRQQXV��/HV�SDWLHQWV�DYHF�XQ�DQWrFrGHQW�SHUVRQQHO�GH�UrWLQREODVWRPH�RQW�XQ�VXU�ULVTXH�GH�GrYHORSSHU�XQH�WXPHXU
PDOLJQH ��SULPLWLYH� �VHFRQGDLUH� �SULQFLSDOHPHQW �XQ �RVWrRVDUFRPH �HW�RX �XQ �VDUFRPH �GHV �WLVVXV �PRXV� �1rDQPRLQV� �OH �ULVTXH �GH �VXUYHQXH
G
RVWrRVDUFRPH�SULPDLUH�FKH]�OHV�SRUWHXUV�GH�PXWDWLRQ�JHUPLQDOH�5%��Q�D\DQW�SDV�GrYHORSSr�GH�UrWLQREODVWRPH�Q�D�HQFRUH�MDPDLV�rWr�UDSSRUWr�
0rWKRGH���1RXV�GrFULYRQV�XQ�SDWLHQW�VDQV�5E�TXL�D�GrYHORSSr�XQ�RVWrRVDUFRPH�m����DQV�GDQV�XQ�FRQWH[WH�IDPLOLDO�GH�VDUFRPH�
5rVXOWDWV��'H�PDQLqUH�LQDWWHQGXH��OHV�DQDO\VHV�JrQrWLTXHV�RQW�LGHQWL�r�XQH�PXWDWLRQ�JHUPLQDOH�m�IDLEOH�SrQrWUDQFH�GX�JqQH�5%� �>10B���������
F���B��GXS��S���3UR��/HXIV���@��+XLW�DXWUHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQV�5%��m�IDLEOH�SrQrWUDQFH��LVVXV�GH�OD�OLWWrUDWXUH�HW�GH�OD�FRKRUWH
IUDQpDLVH�GH�O�,QVWLWXW�&XULH��RQW�rJDOHPHQW�GrYHORSSr�GHV�RVWrRVDUFRPHV�HW�VDUFRPHV�VDQV�5E�DX�SUrDODEOH�

&RQFOXVLRQ���1RXV�SURSRVRQV�TXH�OD�VXUYHQXH�LQLWLDOH�G�XQ�VDUFRPH�RX�G�XQ�RVWrRVDUFRPH�SULPDLUH�SRXUUDLW�sWUH�XQH�QRXYHOOH�SUrVHQWDWLRQ�FOLQLTXH
GH�OD�SUrGLVSRVLWLRQ�KrUrGLWDLUH�OLr�DX[�YDULDQWV�SDWKRJqQHV�GH�5%��m�IDLEOH�SrQrWUDQFH��'�XQH�SDUW��XQH�YLJLODQFH�FOLQLTXH�DFFUXH�HVW�QrFHVVDLUH
GDQV�FHV�IDPLOOHV�D�Q�GH�GrSLVWHU�OHV�WXPHXUV�PDOLJQHV�SULPDLUHV�HW�VHFRQGDLUHV�WHOOHV�TXH�OHV�VDUFRPHV�RX�OHV�RVWrRVDUFRPHV��'�DXWUH�SDUW� �HQ
FRPSOrPHQW�GH�OD�VXUYHLOODQFH�RSKWDOPRORJLTXH�VH�GLVFXWH�OD�UrDOLVDWLRQ�G�XQH�VXUYHLOODQFH�UDGLRORJLTXH�SDU�,50�FRUSV�HQWLHU�FKH]�OHV�DSSDUHQWrV
DV\PSWRPDWLTXHV�SRUWHXUV�GH�OD�PXWDWLRQ�5%��GH�IDLEOH�SrQrWUDQFH�

3LiFH�MRLQWH���DEVWUDFW�DVVLVHV������&RUVLQL�HW�DO�Gr�QLWLI�SGI



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 1LFRODV�*RDUGRQ

&6�����,GHQWLuFDWLRQ�GH�SRWHQWLHOOHV�VjTXHQFHV�UjJXODWULFHV�GLVWDQWHV�GHV�JiQHV�GH�SUjGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH
OqRYDLUH�

$XWHXUV��

1LFRODV�*2$5'21������$JDWKH�5,&28������$OH[DQGUH�$7.,1621������(GZLJH�/(02,6621������0DULO\QH�*8,//$0,1������9LFWRU�%$55$8;������$ODLQ
%$7$//$������*HUPDLQ�52866(/(7���������6RSKLH�.5,(*(5������/DXUHQW�&$67(5$������/DXUHQW�328/$,1������3DXO�+HQUL�520(2���������7KLHUU\
)5(%285*���������'RPLQLTXH�9$85����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH���&/&&
&HQWUH�)UDQpRLV�%DFOHVVH���&$(1��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH���&/&&
&HQWUH�)UDQpRLV�%DFOHVVH���&DHQ��)UDQFH
���,QVHUP�8������&/&&�&HQWUH�)UDQpRLV�%DFOHVVH���&DHQ��)UDQFH
���5DGLRWKrUDSLH��&/&&�&HQWUH�)UDQpRLV�%DFOHVVH���&DHQ��)UDQFH
���'69�L5&0�/576��&($��)RQWHQD\�DX[�5RVHV��)UDQFH
���,16(50�8�����&($��)RQWHQD\�DX[�5RVHV��)UDQFH
���,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��8QLYHUVLWr�GH�1RUPDQGLH��5RXHQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*rQrWLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*rQRPLTXH�0rGLFDOH�HW�0rGHFLQH�3HUVRQQDOLVrH���&HQWUH
+RVSLWDOLHU�8QLYHUVLWDLUH��&DHQ��)UDQFH

0RWV�FOHIV���3UrGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O
RYDLUH��6rTXHQFHV�UrJXODWULFHV��7$'��&DSWXUH�&

5jVXPj��

3UqV�GH�����GHV�FDQFHUV�GX�VHLQ�HW�GH�O�RYDLUH�FRUUHVSRQGHQW�m�GHV�IRUPHV�IDPLOLDOHV�OLrHV�m�XQH�SUrGLVSRVLWLRQ�JrQrWLTXH��'HSXLV�FHV�GHX[
GHUQLqUHV�GrFHQQLHV��GH�QRPEUHXVHV�PXWDWLRQV�GrOrWqUHV�FRQIrUDQW�GHV�QLYHDX[�GH�ULVTXHV�YDULDEOHV�HQ�IRQFWLRQ�GX�JqQH�D�HFWr�RQW�rWr�GrFULWHV�
'H�PsPH��GH�QRPEUHXVHV�rWXGHV�SDQJrQRPLTXHV�RQW�PLV�HQ�rYLGHQFH�O�H[LVWHQFH�GH�613V�FRQIrUDQW�XQ�ULVTXH�IDLEOH��&HV�GL�rUHQWHV�PXWDWLRQV�HW
613V�DLQVL�TXH�OHXU�FRPELQDLVRQ�QH�SHXYHQW�QrDQPRLQV�H[SOLTXHU�O�HQVHPEOH�GHV�VLWXDWLRQV�FOLQLTXHV�rYRFDWULFHV�G�XQ�ULVTXH�JrQrWLTXH�DXJPHQWr�
&HWWH�KrUrGLWr�PDQTXDQWH�SRXUUDLW�DLQVL�sWUH�GXH�m�GHV�VLWXDWLRQV�PXOWLJrQLTXHV�RX��ROLJRJrQLTXHV�PDLV�DXVVL�m�GHV�rYrQHPHQWV�SUrVHQWDQW�XQ
GrWHUPLQLVPH�PRQRJrQLTXH�HW�D�HFWDQW�OHV�VrTXHQFHV�QRQ�FRGDQWHV�GX�JrQRPH��(Q�H�HW��SOXVLHXUV�rWXGHV�JrQRPLTXHV�RQW�GrPRQWUr�TXH�SRXU�GH
QRPEUHXVHV�SDWKRORJLHV�KXPDLQHV�LQFOXDQW�OH�FDQFHU��OHV�YDULDQWV�UDUHV�QH�VH�FDQWRQQHQW�SDV�DX����FRGDQW�GX�JrQRPH�PDLV�TX�XQH�JUDQGH
PDMRULWr�VH�VLWXH�GDQV�GHV�UrJLRQV�GX�JrQRPH�RFFXSrHV�SDU�GHV�SURWrLQHV�OLDQW�O�$'1��&HV�YDULDQWV�SRXUUDLHQW�GqV�ORUV�DOWrUHU�GHV�VrTXHQFHV
UrJXODWULFHV �SUR[LPDOH �RX �GLVWDQWH� �HW �DLQVL �O�H[SUHVVLRQ �GHV �JqQHV �DVVRFLrV� � �$�Q �G�LGHQWL�HU �OHV �VrTXHQFHV �UrJXODWULFHV �m �GLVWDQFH �GHV �JqQHV
PDMHXUV�GH�SUrGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O�RYDLUH��%5&$���%5&$���3$/%���5$'��&�HW�5$'��'��SHX�FDUDFWrULVrHV��QRXV�DYRQV�XWLOLVr�OD
PrWKRGH�GH�FDSWXUH�GH�OD�FRQIRUPDWLRQ�GHV�FKURPRVRPHV�c�FDSWXUH�&�h�TXL�FRPELQH�OD�WHFKQRORJLH�GH�FDSWXUH�G
ROLJRQXFOrRWLGHV���OD�WHFKQRORJLH
�&�HW�OH�VrTXHQpDJH�m�KDXW�GrELW�SHUPHWWDQW�DLQVL�G
LQWHUURJHU�m�KDXWH�UrVROXWLRQ�GDQV�XQ�VHXO�WHVW�OHV�LQWHUDFWLRQV�HQ�FLV�HW�SRWHQWLHOOHPHQW�HQ
WUDQV�SRXU�GHV�FHQWDLQHV�GH�ORFXV�VrOHFWLRQQrV��'DQV�XQ�SUHPLHU�WHVW��QRXV�DYRQV�SX�DLQVL�LGHQWL�HU�GHV�UrJLRQV�G�LQWHUDFWLRQV�DYHF�OHV�SURPRWHXUV
GH�FKDFXQ�GH�FHV�JqQHV�GDQV�GHV�FHOOXOHV�SULPDLUHV�PDPPDLUHV�VDXYDJH�RX�LUUDGLrHV�D�Q�G�LQGXLUH�GHV�FDVVXUHV�GRXEOH�EULQ�GH�O�$'1��&HV�]RQHV
G�LQWHUDFWLRQ�VH�VLWXHQW�HQWUH�XQH�GL]DLQH�GH�.E�HW�MXVTX
m���0E�HQ�DPRQW�RX�DYDO�GX�SURPRWHXU�GHV�JqQHV�rWXGLrV��'H�SOXV��FHUWDLQHV�GH�FHV�]RQHV
G�LQWHUDFWLRQ�LQWHUDJLVVHQW�GH�PDQLqUH�GL�rUHQWLHOOH�HQ�IRQFWLRQ�GH�O�LUUDGLDWLRQ�RX�QRQ�GHV�FHOOXOHV� �/D�FRPSDUDLVRQ�GHV�GRQQrHV�GH�OD�FDSWXUH�&
DYHF�OHV�GRQQrHV�GH�+L�&�GH�OD�OLWWrUDWXUH�PRQWUH�TXH�FHUWDLQHV�LQWHUDFWLRQV�QH�VRQW�SDV�FRPSULVHV�GDQV�OH�GRPDLQH�G�DVVRFLDWLRQ�WRSRORJLTXH��7$'�
RX�VH�WURXYH�OH�JqQH�FRUUHVSRQGDQW�HW�PRQWUH�DLQVL�GHV�LQWHUDFWLRQV�LQWHU�7$'V��$XFXQH�LQWHUDFWLRQ�HQ�WUDQV�Q�D�SX�sWUH�REVHUYrH�GDQV�FHV
FRQGLWLRQV��/�LGHQWL�FDWLRQ�GHV�SRWHQWLHOOHV�VrTXHQFHV�UrJXODWULFHV�GLVWDQWHV�GHV�JqQHV�%5&$���%5&$���3$/%���5$'��&�HW�5$'��'�VHUD�UrSOLTXrH
GDQV�OHV�FHOOXOHV�PDPPDLUHV�SXLV�SRXUVXLYLH�GDQV�GHV�FHOOXOHV�SULPDLUHV�RYDULHQQHV�HW�SURVWDWLTXHV�D�Q�G�LGHQWL�HU�OHV�VrTXHQFHV�UrJXODWULFHV�WLVVX
VSrFL�TXH��/�LPSDFW�GH�YDULDQWV�D�HFWDQW�FHV�VrTXHQFHV�VHUD�HQVXLWH�rWXGLr�GDQV�OH�FDGUH�GH�OD�SUrGLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O�RYDLUH�



6(66,216�6,08/7$1((6������2QFRJdQdWLTXH 6WdSKDQLH�%$(57�'(6850217

&6�����&DUDFWjULVDWLRQ�GH�����YDULDWLRQV�KjWjUR]\JRWHV�GX�JiQH�306��LGHQWLujHV�FKH]�����SDWLHQWV�IUDQhDLV�SUjVHQWDQW�XQ
V\QGURPH�GH�/\QFK

$XWHXUV��

4LQJ�:DQJ������-XOLH�/HFOHUF������*DtOOH�%RXJHDUG������6\OYLDQH�2OVFKZDQJ������6WrSKDQLH�9DVVHXU������.rYLQ�&DVVLQDUL������'HQLV�%RLGLQ������&HGULFN
/HIRO������3LHUUH�1DwER������7KLHUU\�)UHERXUJ������0DULH�3LHUUH�%XLVLQH������6WrSKDQLH�%DHUW�'HVXUPRQW�������**&��/H�*URXSH�*rQrWLTXH�HW�&DQFHU����

���/DERUDWRLUH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH�+&/�&/%��&HQWUH�/rRQ�%rUDUG��/\RQ��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�PROrFXODLUH��&+8�GH�/LOOH��HW�,QVHUP�805�6�������&HQWUH�GH�5HFKHUFKH�-HDQ�3LHUUH�$XEHUW��8QLYHUVLWr�GH�/LOOH�
/LOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH��&+8�GH�5RXHQ��,QVHUP�HW�8QLYHUVLWr�GH�5RXHQ��5RXHQ��)UDQFH
���$L[�0DUVHLOOH�8QLYHUVLWr��,16(50�*0*)�805�������'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�(XURSrHQ�	�*URXSH�5DPVD\�*rQrUDOH�GH�6DQWr�
+zSLWDO�&ODLUYDO��0DUVHLOOH��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�PROrFXODLUH��&+8�GH�/LOOH��/LOOH��)UDQFH
���&5/&&�HW�&+8��8QLFDQFHU��3DULV��)UDQFH

0RWV�FOHIV���SUrGLVSRVLWLRQ�KrUrGLWDLUH�DX�FDQFHU��V\QGURPH�GH�/\QFK��306���GrIDLOODQFH�GX�V\VWqPH�GH�UrSDUDWLRQ�005

5jVXPj��

8QH�YDULDWLRQ�SDWKRJqQH�KrWrUR]\JRWH�GX�JqQH�306� �HVW�LGHQWL�rH�FKH]�HQYLURQ�����GHV�SDWLHQWV�SUrVHQWDQW�XQ�V\QGURPH�GH�/\QFK��&HSHQGDQW
FHWWH�FRQWULEXWLRQ�HVW�SUREDEOHPHQW�VRXV�HVWLPrH�HW�OD�GHVFULSWLRQ�GX�SKrQRW\SH�DVVRFLr�OLPLWrH��FRPSWH�WHQX�GH�OD�FRPSOH[LWr�GHV�WHFKQLTXHV
G�DQDO\VH�UHTXLVHV��OLrHV�m�O�H[LVWHQFH�GH�QRPEUHX[�SVHXGRJqQHV�WUqV�KRPRORJXHV��1RXV�UDSSRUWRQV�����YDULDWLRQV�KrWrUR]\JRWHV�GX�JqQH�306��
LQFOXDQW�����YDULDWLRQV�GLVWLQFWHV��LGHQWL�rHV�FKH]�����SDWLHQWV�IUDQpDLV��DQDO\VrV�GDQV�OHV�ODERUDWRLUHV�GH�/LOOH��/\RQ�HW�5RXHQ��1RXV�DYRQV�FODVVr�
VHORQ�OHV�FULWqUHV�,Q6L*+7�HW�1*6�'LDJ�DGDSWrV�GH�O�$&0*�������GHV�YDULDWLRQV�HQ�SDWKRJqQHV��FODVVH���������HQ�SUREDEOHPHQW�SDWKRJqQHV��FODVVH
���HW������HQ�YDULDWLRQV�GH�VLJQL�FDWLRQ�LQFRQQXH��FODVVH�����/HV�UrDUUDQJHPHQWV�JrQRPLTXHV�UHSUrVHQWDLHQW������GHV�DOWrUDWLRQV��1RXV�DYRQV�PLV
HQ�rYLGHQFH�GHV�YDULDWLRQV�UrFXUUHQWHV��QRWDPPHQW�OD�YDULDWLRQ�F����*�!�7��S��6HU��,OH��LGHQWL�rH�FKH]������GHV�SDWLHQWV��HW�SRXU�ODTXHOOH�QRXV
DYRQV�H[SORUr�O�K\SRWKqVH�G�XQ�H�HW�IRQGDWHXU��'DQV�FHWWH�VrULH��OHV�����SDWLHQWV�SRUWHXUV�G�XQH�YDULDWLRQ�GH�FODVVH���RX���GH�306���RQW�SUrVHQWr
OHXU�SUHPLqUH�WXPHXU�m����DQV�HQ�PR\HQQH��,O�V�DJLVVDLW�PDMRULWDLUHPHQW�G�XQ�FDQFHU�FRORUHFWDO��������RX�G�XQ�FDQFHU�GH�O�HQGRPqWUH��������'H
PDQLqUH�UHPDUTXDEOH��VHSW�SDWLHQWV�RQW�GrYHORSSr�XQ�FDQFHU�FRORUHFWDO�DYDQW�O�nJH�GH����DQV��OH�SOXV�MHXQH�m����DQV��6HXOV�����GHV�SDWLHQWV
SRUWHXUV�G�XQH�YDULDWLRQ�SDWKRJqQH�DSSDUWHQDLHQW�m�XQH�IDPLOOH�UrSRQGDQW�DX[�FULWqUHV�G�$PVWHUGDP��,,���/HV�WXPHXUV�GHV�SDWLHQWV�SRUWHXUV�GH
YDULDWLRQV�SDWKRJqQHV�GH�306��SUrVHQWDLHQW�XQH�LQVWDELOLWr�PLFURVDWHOOLWDLUH��������HW�XQH�SHUWH�G�H[SUHVVLRQ�LVROrH�GH�OD�SURWrLQH�306��HQ
LPPXQRKLVWRFKLPLH�������� �FRQ�UPDQW�DLQVL �OD �YDOHXU �SUrGLFWLYH�SRVLWLYH�GHV�DQDO\VHV�VRPDWLTXHV� �1RXV�FRQ�UPRQV�GRQF�VXU �FHWWH�VrULH �GH����
SDWLHQWV�IUDQpDLV��L��OD�IDLEOH�SrQrWUDQFH�JOREDOH�GHV�YDULDWLRQV�SDWKRJqQHV�GX�JqQH�306���HQ�VRXOLJQDQW�WRXWHIRLV�TXH�FHOD�Q�H[FOXW�SDV�OD�VXUYHQXH
GH�FDV�SUrFRFHV�GH�FDQFHUV������DYDQW����DQV��HW�GRQF�O�LPSOLFDWLRQ�GH�IDFWHXUV�PRGL�FDWHXUV��HW��LL��OD��KDXWH�YDOHXU�SUrGLFWLYH�SRVLWLYH�GH�OD�SHUWH
G�H[SUHVVLRQ�LVROrH�GH�OD�SURWrLQH�306���YLV�m�YLV�G�XQH�DOWrUDWLRQ�FRQVWLWXWLRQQHOOH�GX�JqQH��/H�JqQH�306�� �PDOJUr�VD�FRPSOH[LWr�G�DQDO\VH
VSrFL�TXH��HVW�GrVRUPDLV�LQFOXV�GDQV�OHV�SDQHOV�GH�JqQHV�GH�SUrGLVSRVLWLRQ�DX�FDQFHU�FRORUHFWDO��PDLV�rJDOHPHQW�DX�V\QGURPH�VHLQ�RYDLUH��FH�TXL
FRQGXLW �m �O�LGHQWL�FDWLRQ �G�XQ �QRPEUH �FURLVVDQW �GH �YDULDWLRQV �GH �VLJQL�FDWLRQ �LQFRQQXH� �GRQW �OD �SUrVHQFH �GRLW �sWUH �FRQ�UPrH �SDU �XQH �PrWKRGH
LQGrSHQGDQWH�GX�1*6�JDUDQWLVVDQW�O�DQDO\VH�VSrFL�TXH�GX�JqQH�306�� �'DQV�FH�FRQWH[WH� �FHWWH�VrULH�GH�����YDULDWLRQV�LQWHUSUrWrHV�FRQVWLWXH�XQ
DWRXW�PDMHXU�SRXU�KDUPRQLVHU�O�H[SHUWLVH�G�LQWHUSUrWDWLRQ�DX�QLYHDX�QDWLRQDO�HW�LQWHUQDWLRQDO�

3LiFH�MRLQWH���$EVWUDFW�306��DVVLVHV�7RXUV������9)�GRF[



6(66,216�6,08/7$1((6������&RQVHLO
JdQdWLTXH��dWKLTXH���

&(/,1(�%25'(7

&6�����,PSDFW�SV\FKRVRFLDO�GX�WHVW�JjQjWLTXH�SUjGLFWLI�GDQV�OHV�PDODGLHV�FDUGLDTXHV�KjUjGLWDLUHV���jWXGH�35(',&7�

$XWHXUV��

&rOLQH�%RUGHW������6DQGULQH�%ULFH������&DUROH�0DXSDLQ������(VWHOOH�*DQGMEDNKFK���������%HUWUDQG�,VLGRU������$XUrOLHQ�3DOP\UH������$OH[DQGUH�0RHUPDQ
�����$QQLFN�7RXWDLQ������6\OYLH�2GHQW������$QQH�&ODLUH�%UHKLQ������/DXUHQFH�2OLYLHU�)DLYUH�������&DUROLQH�5RRU\FN�7KDPER�������(OLVH�6FKDHIHU������
.DULQH�1JX\HQ�������'HOSKLQH�'XSLQ�'HJXLQH�������&HFLOH�5RX]LHU�������3LHUUH�6LPRQ�-RXN�������0DU\OLQ�/DFNP\�3RUW�/LV�������,VDEHOOH�'HQMR\������
6WHSKDQLH�6WDUDFL������5D�N�0DQVRXUL������$PLQH�%HNKHFKL������,EWLFHP�5DML������9HURQLTXH�)UHVVDUW�������)ODYLH�$GHU�������3DVFDOH�5LFKDUG������
6RSKLH�7H]HQDV�GX�0RQWFHO�������0DUFHOD�*DUJLXOR�����������3KLOLSSH�&KDUURQ��������

���&HQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�FDUGLDTXHV�KrUrGLWDLUHV��VHUYLFH�GH�JrQrWLTXH�FOLQLTXH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLWr��,16(50��,QVWLWXW�3LHUUH�/RXLV�G�(SLGrPLRORJLH�HW�GH�6DQWr�3XEOLTXH��)�������SDULV��)UDQFH
���6RUERQQH�8QLYHUVLWrV��830&�8QLYHUVLWr�3DULV����,&$1��'rSDUWHPHQW�GH�&DUGLRORJLH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�1DQWHV��1DQWHV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�$PEURLVH�3DUr��3DULV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�/LOOH��/LOOH��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+58�GH�7RXUV���+zSLWDO�%UHWRQQHDX��7RXUV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�5HQQHV���+zSLWDO�6XG��5HQQHV��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�5RXHQ���5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�'LMRQ�%RXUJRJQH���+zSLWDO�)UDQpRLV�0LWWHUUDQG��'LMRQ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�'LMRQ�%RXUJRJQH���+zSLWDO�)UDQpRLV�0LWWHUUDQG��%RUGHDX[��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�6WUDVERXUJ���+zSLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�0DUVHLOOH���+zSLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�7RXORXVH���+zSLWDO�3XUSDQ��7RXORXVH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�1LFH���+zSLWDO�O
$UFKHW����1LFH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�*UHQREOH�VLWH�1RUG���+zSLWDO�&RXSOH�(QIDQW��*UHQREOH��)UDQFH
����'rSDUWHPHQW�GH�JrQrWLTXH�FOLQLTXH���&+8�GH�*XDGHORXSH��3RLQWH�m�3LWUH��)UDQFH
����'rSDUWHPHQW�GH�FDUGLRORJLH��FHQWUH�GH�UrIrUHQFH�GHV�PDODGLHV�FDUGLDTXHV�KrUrGLWDLUHV��&+8�3DULV�1RUG�9DO�GH�6HLQH���+zSLWDO�;DYLHU�%LFKDW�
&ODXGH�%HUQDUG��3DULV��)UDQFH
����8)�GH�FDUGLRJrQrWLTXH�HW�P\RJrQrWLTXH�PROrFXODLUH�HW�FHOOXODLUH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
����6RUERQQH�8QLYHUVLWr��,16(50��,QVWLWXW�3LHUUH�/RXLV�G�(SLGrPLRORJLH�HW�GH�6DQWr�3XEOLTXH��'rSDUWHPHQW�GH�6DQWr�3XEOLTXH��)���������&+8�3LWLr
6DOSsWULqUH���3DULV��)UDQFH
����,QVWLWXW�GH�0\RORJLH��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
����6RUERQQH�8QLYHUVLWr��,16(50��,QVWLWXW�3LHUUH�/RXLV�GH�6DQWr�3XEOLTXH��0HGLFDO�,QIRUPDWLRQ�8QLW����&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH
����6RUERQQH�8QLYHUVLWr��,16(50��805B6������DQG�,&$1�,QVWLWXWH�IRU�&DUGLRPHWDEROLVP�DQG�1XWULWLRQ��&+8�3LWLr�6DOSsWULqUH���3DULV��)UDQFH

0RWV�FOHIV���PDODGLHV�FDUGLDTXH�KrUrGLWDLUHV��WHVW�JrQrWLTXH�SUrGLFWLI��LPSDFW�SV\FKRORJLTXH�

5jVXPj��

/HV�PDODGLHV�FDUGLDTXHV�KrUrGLWDLUHV�RQW�XQ�PRGH�GH�WUDQVPLVVL�RQ�OH�SOXV�VRXYHQW�DXWRVRPLTXH�GRPLQDQW��&HV�SDWKRORJLHV�H[SRVHQW�DX�ULVTXH�GH
WURXEOHV �GX �U\WKPH �HW�RX �G�LQVX�VDQFH �FDUGLDTXH� �/�H[SUHVVLRQ �FDUGLDTXH �HVW �OH �SOXV �VRXYHQW �UHWDUGrH �m �O�nJH �DGXOWH �HW �OD �SrQrWUDQFH �SDUIRLV
LQFRPSOqWH��'HSXLV������XQ�WHVW�JrQrWLTXH�SUrGLFWLI�HVW�GLVSRQLEOH�SRXU�OHV�DSSDUHQWrV�DV\PSWRPDWLTXHV��,O�SHUPHW�G�LGHQWL�HU�FHX[�TXL�QH�VRQW�SDV
m �ULVTXH �GH �GrYHORSSHU �OD �PDODGLH �HW �FHX[ �TXL �QrFHVVLWHQW �XQ �VXLYL �PrGLFDO �VSrFL�TXH� �/�LPSDFW �SV\FKR�VRFLDO �GX �WHVW �JrQrWLTXH �SUrGLFWLI �HVW
FHSHQGDQW�PDO�FRQQX�GDQV�FHV�SDWKRORJLHV�

/�REMHFWLI�HVW�G�rYDOXHU�O�LPSDFW�SV\FKRORJLTXH�HW�VRFLR�SURIHVVLRQQHO�GH�OD�UrYrODWLRQ�GX�VWDWXW�JrQrWLTXH�VXU�GHV�FRQVXOWDQWV�DGXOWHV�D\DQW�UrDOLVr
XQ�WHVW�JrQrWLTXH�SUrGLFWLI�SRXU�XQH�PDODGLH�FDUGLDTXH�KrUrGLWDLUH���

,O�V�DJLW�G�XQH�rWXGH�PXOWLFHQWULTXH�����FHQWUHV�HQ�)UDQFH���/�DYLV�HW�OH�YrFX�GHV�FRQVXOWDQWV�D�rWr�UHFXHLOOL�YLD�GHV�DXWR�TXHVWLRQQDLUHV�FRPSUHQDQW��
rFKHOOH�G�DQ[LrWr�67$,��rFKHOOH�G�LPSDFW�GH�O�rYqQHPHQW��,(6���rYDOXDWLRQ�GX�SURWRFROH�GH�OD�FRQVXOWDWLRQ��GH�O�LPSDFW�VRFLR�SURIHVVLRQQHO��GHV
PRGL�FDWLRQV�GHV�UHODWLRQV�LQWHUIDPLOLDOHV��'DQV�O�rWXGH�SURVSHFWLYH��WURLV�DXWR�TXHVWLRQQDLUHV�RQW�rWr�UHPSOLV�m�GL�rUHQWV�PRPHQWV�HW�GDQV�O�rWXGH
UrWURVSHFWLYH�XQ�VHXO�m�GLVWDQFH�GX�UHQGX�GH�UrVXOWDW�

8Q�WRWDO�GH�����FRQVXOWDQWV������f�����DQV��������IHPPHV��RQW�rWr�LQFOXV��SURVSHFWLI�1 ������UrWURVSHFWLI�1 ������/HV�SULQFLSDOHV�PRWLYDWLRQV
SRXU�UrDOLVHU�OH�WHVW�rWDLHQW���������c�SRXU�OHYHU�OH�GRXWH�h���������c�SRXU�OHV�HQIDQWV�h��������c�SRXU�ErQr�FLHU�G�XQH�VXUYHLOODQFH�PrGLFDOH�h��/D
PDMRULWr �GHV �FRQVXOWDQWV �Q�RQW �SDV �H[SULPr �GH �UHJUHW �m �O�LVVX �GX �WHVW �������RQW �UHJUHWWr�� �/H �UrVXOWDW �Q
D �SDV �HQWUDvQr �GH �FKDQJHPHQW
VRFLRSURIHVVLRQQHO�QL�GH�FKDQJHPHQW�GDQV�OHV�UHODWLRQV�IDPLOLDOHV�GDQV�������GHV�FDV��rWXGH�SURVSHFWLYH���/�rWXGH�UrWURVSHFWLYH�PHW�HQ�rYLGHQFH
SOXV�GH�FKDQJHPHQWV�GDQV�OH�VWDWXW�VRFLRSURIHVVLRQQHO�HW�RX�GDQV�OHV�UHODWLRQV�IDPLOLDOHV��FKDQJHPHQWV�SHUpXV�FRPPH�IDYRUDEOHV�RX�GrIDYRUDEOHV�
FKH]�OHV�SRUWHXUV�GH�PXWDWLRQV��S������������/H�QLYHDX�G
DQ[LrWr��67$,��DXJPHQWH�DYDQW�OH�UrVXOWDW�GX�WHVW�HW�GLPLQXH�SRXU�UHYHQLU�DX�QLYHDX�GH
EDVH��/HV�VXMHWV�LQLWLDOHPHQW�DQ[LHX[�VRQW�SOXV�VXVFHSWLEOHV�G
sWUH�DQ[LHX[�DSUqV�OH�UrVXOWDW�GX�WHVW��S������������TXHO�TXH�VRLW�OH�UrVXOWDW�GX�WHVW
�rWXGH�SURVSHFWLYH���/HV�VXMHWV�D\DQW�GHV�DQWrFrGHQWV�GH�GrSUHVVLRQ�rWDLHQW�SOXV�VXVFHSWLEOHV�GH�GrYHORSSHU�GH�O
DQ[LrWr��S ��������TXHO�TXH�VRLW
OH�UrVXOWDW�GX�WHVW��rWXGH�UrWURVSHFWLYH��

1RV �UrVXOWDWV �PRQWUHQW �TXH�FRQWUDLUHPHQW �m �O�LGrH �UHpXH� �OH �ErQr�FH�PrGLFDO �Q�HVW �SDV �OD �PRWLYDWLRQ �SUHPLqUH �GHV �FRQVXOWDQWV �UrDOLVDQW �XQ �WHVW
JrQrWLTXH�SUrGLFWLI�HQ�FDUGLRJrQrWLTXH��/D�UrYrODWLRQ�GX�VWDWXW�JrQrWLTXH�Q�HQWUDLQH�SDV�RX�SHX�G�LPSDFW�QrJDWLI�DX�QLYHDX�SV\FKRORJLTXH�HW�VRFLR�
SURIHVVLRQQHO��ORUVTXH�OD�GrPDUFKH�HVW�UrDOLVrH�DX�VHLQ�G�XQH�rTXLSH�D\DQW�XQH�H[SHUWLVH�HQ�PrGHFLQH�SUrGLFWLYH�





6(66,216�6,08/7$1((6������&RQVHLO
JdQdWLTXH��dWKLTXH���

0DULRQ�526,(5

&6�����/HV�DWWLWXGHV�GH�SRSXODWLRQV�IUDQhDLVHV�HQYHUV�OqDQQRQFH�GH�OD�GjFRXYHUWH�GqDQRPDOLHV�JjQjWLTXHV�QRQ�VROOLFLWjHV

$XWHXUV��

0DULRQ�5RVLHU������0\ULDP�*XHGM������3DWULFN�&DOYDV���������6RSKLH�-XOLD���������&KULVWHOOH�*DUQLHU������$QQH�&DPERQ�7KRPVHQ������0DULD�7HUHVD�0XxR]
6DVWUH����

���/DERUDWRLUH�&(5336��8QLYHUVLWr�7RXORXVH���-HDQ�-DXUqV��7RXORXVH��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�3XUSDQ��7RXORXVH��)UDQFH
���8�����&+8�3XUSDQ��7RXORXVH��)UDQFH
���8������8QLYHUVLWr�7RXORXVH�,,,���3DXO�6DEDWLHU��7RXORXVH��)UDQFH

0RWV�FOHIV���*rQrWLTXH�PrGLFDOH��'rFRXYHUWH�QRQ�VROOLFLWrH��1*6��$QQRQFH�DX�SDWLHQW��(WKLTXH�ELRPrGLFDOH

5jVXPj��

/�XWLOLVDWLRQ�GHV�WHFKQLTXHV�GH�VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ�SHUPHW�GH�GrWHFWHU�XQ�QRPEUH�FURLVVDQW�G�DQRPDOLHV�JrQrWLTXHV�QRQ�VROOLFLWrHV��/D
GrFRXYHUWH�GH�FHV�LQIRUPDWLRQV�VRXOqYH�GHV�TXHVWLRQV�rWKLTXHV�FRQFHUQDQW�OH�UHWRXU�GH�FHV�GRQQrHV�DX�SDWLHQW��/H�EXW�GH�QRWUH�rWXGH�rWDLW�GH
PHWWUH�HQ�rYLGHQFH�OHV�SRLQWV�GH�YXH�GHV�SHUVRQQHV�LVVXHV�GX�JUDQG�SXEOLF� �GHV�SDWLHQWV�VXLYLV�HQ�VHUYLFH�GH�JrQrWLTXH�PrGLFDOH��HW�GHV
SURIHVVLRQQHOV�GH�VDQWr�FRQFHUQDQW�O�DFFHSWDELOLWr�GH�O�DQQRQFH��m�XQ�SDWLHQW��GH�OD�GrFRXYHUWH�G�XQH�DQRPDOLH�QRQ�VROOLFLWrH�GDQV�GLYHUVHV
VLWXDWLRQV��1RXV�DYRQV�LQWHUURJr�����SDUWLFLSDQWV�D�Q�TX�LOV�rYDOXHQW�VL�OD�GrFLVLRQ�GX�PrGHFLQ�FRQFHUQDQW�O�DQQRQFH�GH�UrVXOWDWV�QRQ�VROOLFLWrV�OHXU
VHPEOH�DSSURSULrH� �3RXU �FH�IDLUH� �GHX[�MHX[�GH����VFrQDULRV �RQW �rWr�SUrVHQWrV�DX[�SDUWLFLSDQWV� �&HV�GHX[�MHX[�GL�qUHQW �VXU �OD �SrQrWUDQFH�GH�OD
PDODGLH��PXOWLIDFWRULHOOH�RX�PRQRJrQLTXH��HW�RQW�rWr�FUrrV�m�O�DLGH�GH�WRXWHV�OHV�FRPELQDLVRQV�SRVVLEOHV�GH�WURLV�IDFWHXUV��O�LQIRUPDWLRQ�HW�OH
FRQVHQWHPHQW�GX�SDWLHQW�VXU�OD�GrFRXYHUWH�G�XQH�DQRPDOLH�QRQ�VROOLFLWrH���OD�SUrYHQWLRQ�HW�OH�WUDLWHPHQW�GH�OD�PDODGLH�QRQ�VROOLFLWrH���OD�GrFLVLRQ�GX
PrGHFLQ�SRXU�DQQRQFHU�OHV�UrVXOWDWV�QRQ�VROOLFLWrV���/HV�SUR�OV�GH�UrSRQVHV�RQW�rWr�UHJURXSrV�HQ�VL[�FOXVWHUV�GL�rUHQWV��/HV�UrVXOWDWV�PRQWUHQW�TXH
OHV�SDWLHQWV��OHV�SHUVRQQHV�LVVXHV�GX�JUDQG�SXEOLF�HW�OHV�SURIHVVLRQQHOV�GH�VDQWr�SUHQQHQW�WRXV�HQ�FRQVLGrUDWLRQ�OHV�DVSHFWV�rWKLTXHV��PDLV�OHV
SURIHVVLRQQHOV�GH�VDQWr�SUHQQHQW�HQ�FRQVLGrUDWLRQ�OHV�DVSHFWV�PrGLFDX[�GDQV�XQH�SOXV�ODUJH�PHVXUH�TXH�OHV�GHX[�DXWUHV�SRSXODWLRQV�GDQV
O�DFFHSWDELOLWr�GH�O�DQQRQFH�GHV�GrFRXYHUWHV�QRQ�VROOLFLWrHV�

3LiFH�MRLQWH���5rVXPr�DVVLVHV�JrQrWLTXH�PrGLFDOH���7RXUV������GRF[
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/$85(17�3$648,(5

&6�����/HV�WHVWV�JjQjWLTXHV�YXV�SDU�OHV�PjGHFLQV�QRQ�JjQjWLFLHQV���8QH�FROODERUDWLRQ�f�DPSOLuHU�DYHF�OHV�JjQjWLFLHQV�

$XWHXUV��

ODXUHQW�3$648,(5���������*X\�0,1*8(7������6\OYLH�02,6'21�&+$7$,*1(5������3KLOLSSH�'(1,=($8������3DVFDO�-$512������*LQHWWH�92/)������6\OYLH
2'(17������*UrJRLUH�0287(/�������

���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH�HW�&HQWUH�5rIrUHQFH��'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV���&5',���+zSLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
���,16(50�8������$QWLFLSH��1RUPDQGLH�8QLYHUVLWr��&DHQ��)UDQFH
���'rSDUWHPHQW�GH�VRFLRORJLH��,07$��1DQWHV��)UDQFH
���)DFXOWr�GH�'URLW��8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
���3zOH�GH�VDQWr�SXEOLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
�����$OOLDQFH�0DODGLHV�5DUHV��5HQQHV��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�FOLQLTXH��&/$'�2XHVW��+zSLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
���(VSDFH�UrJLRQDO�GH�Ur�H[LRQ�(WKLTXH�1RUPDQGLH���0rGHFLQH�OrJDOH�HW�'URLW�GH�OD�VDQWr��&+8�&DHQ��&DHQ��)UDQFH

0RWV�FOHIV���([DPHQ�GHV�FDUDFWrULVWLTXHV�JrQrWLTXHV�G
XQH�SHUVRQQH��ERQQHV�SUDWLTXHV

5jVXPj��

)DLVDQW�OH�FRQVWDW�G�XQH�SUHVFULSWLRQ�PDVVLYH�G�XQ�H[DPHQ�GHV�FDUDFWrULVWLTXHV�JrQrWLTXHV�G�XQH�SHUVRQQH
�(&*3��GDQV�WRXWHV�OHV�GLVFLSOLQHV�PrGLFDOHV�HW�m�WRXV�OHV�nJHV�GH�OD�YLH��OD�JrQrWLTXH�HVW�GHYHQXH�XQH
rWDSH �FRXUDQWH �HW �LQGLVSHQVDEOH �GH �OD �SULVH �HQ �FKDUJH �GHV �SDWLHQWV� �3RXUWDQW� �FHV �SUDWLTXHV �VRQW
FDUDFWrULVrHV �SDU �XQH �LQFHUWLWXGH �HQWUH �O�HVVRU �WHFKQRORJLTXH �GH �OD �FRQQDLVVDQFH �GX �JrQRPH�HW �OHV
DSSOLFDWLRQV�SRXU�OH�GLDJQRVWLF��OHV�VRLQV��HW�OD�SUrYHQWLRQ��

3DU �DLOOHXUV� �GH �SDU �VHV �VSrFL�FLWrV �HQ �WHUPHV �G�LQWHUSUrWDWLRQV� �GH �ULVTXH �KrUrGLWDLUH �RX �GH �WHVWV
SUrV\PSWRPDWLTXHV� �O�(&*3 �IDLW �O�REMHW �G�XQ �HQFDGUHPHQW �MXULGLTXH �FRQWUDLJQDQW �DLQVL �TXH �GH
UHFRPPDQGDWLRQV �GH �ERQQHV �SUDWLTXHV� �&HW �HVVRU �GH �GRQQrHV �UrJOHPHQWDLUHV �DXWRXU �GHV �GURLWV �GHV
SHUVRQQHV ��QRWDPPHQW �HQ �WHUPHV �G�LQIRUPDWLRQ �LQGLYLGXHOOH �HW �m �OD �SDUHQWqOH� �GH �IRUPDOLVDWLRQ �GX
FRQVHQWHPHQW�HW�GH�SURWHFWLRQ�GH�OD�SHUVRQQH��HW�XQ�GrFDODJH�DYHF�OHV�SUDWLTXHV�FDUDFWrULVHQW�rJDOHPHQW
FH�GRPDLQH�PrGLFDO�

�,O�QRXV�HVW�DSSDUX�LQGLVSHQVDEOH�G�H[SORUHU�FHV�SUDWLTXHV�DXSUqV�GHV�PrGHFLQV�QRQ�JrQrWLFLHQV��TXL�VRQW
HW �GHYLHQGURQW �GH �SOXV �HQ �SOXV �SUHPLHUV �DFWHXUV �GH �FHWWH �SUHVFULSWLRQ� �(Q �H�HW �GHV �TXHVWLRQV �PDMHXUHV
DFFRPSDJQHQW�OD�SUHVFULSWLRQ�HW�OH�UHWRXU�GH�UrVXOWDWV�GDQV�OHV�DQQrHV�m�YHQLU�HW�OHV�rTXLSHV�Q�RQW�SDV�m�FH
MRXU�GH�UrSRQVHV�QL�GH�UrIrUHQWLHOV�WRXMRXUV�FODLUV��&HV�VLWXDWLRQV�SHXYHQW�JrQrUHU�GH�JUDQGHV�LQFHUWLWXGHV
HW�GLVSDULWr�GH�SUDWLTXHV�

�1RXV�DYRQV�GRQF�FRQpX�XQH�rWXGH�TXDOLWDWLYH�VHORQ�XQH�PrWKRGRORJLH�GH�QDWXUH�VRFLRORJLTXH�DYHF�GHV
HQWUHWLHQV�GH�PrGHFLQV�SUHVFULSWHXUV�LQFOXV�GDQV�GHV�IRFXV�JURXSV��8QH�JULOOH�G�HQWUHWLHQV�D�rWr�rODERUrH
DSUqV�XQH�rWXGH�H[SORUDWRLUH��/H�FKDPS�G�rWXGHV�D�rWr�UHVWUHLQW�m���UrJLRQV�DGPLQLVWUDWLYHV��%UHWDJQH�
3D\V�GH�/RLUH��&HQWUH�HW�1RUPDQGLH��HW�m�GHX[�GLVFLSOLQHV�PrGLFDOHV�FRPSOrPHQWDLUHV�HW�HPEOrPDWLTXHV�GH
O�XWLOLVDWLRQ�FRXUDQWH�GHV�WHVWV�JrQrWLTXHV�VHORQ�GHV�FDSDFLWrV�GL�rUHQWHV�GH�WUDLWHPHQW�HW�GH�SUrYHQWLRQ��
O�RQFRORJLH�HW�OD�QHXURORJLH��1RXV�DYRQV�DLQVL�SX�PHQHU���IRFXV�JURXSV�UrXQLVVDQW����PrGHFLQV�LVVXV�GHV��
VSrFLDOLWrV�GH�QHXURORJLH�HW�RQFR�HQGRFULQRORJLH�DX�FRXUV�GH�O�DQQrH�������$QJHUV��&DHQ��1DQWHV��2UOrDQV�
5HQQHV�HW�7RXUV��

�$SUqV�DFFRUG�GHV�SDUWLFLSDQWV��FHV�HQWUHWLHQV�RQW�IDLW�O�REMHW�G�XQ�HQUHJLVWUHPHQW�HW�G�XQH�UHWUDQVFULSWLRQ
SRXU �UrDOLVHU �XQH�DQDO\VH�GH�FRQWHQX�D\DQW �SRXU �EXW �GH�GRFXPHQWHU �OHV �GLYHUV �UHJLVWUHV �HW �FULWqUHV
DX[TXHOV �VH�UrIqUHQW �VSRQWDQrPHQW�OHV �SURIHVVLRQQHOV �SRXU �DSSUrFLHU �OHV �PRGDOLWrV �GH�UHFRXUV �m �FHW
H[DPHQ��VD�MXVWL�FDWLRQ��VRQ�RUJDQLVDWLRQ��VHV�H�HWV�YRXOXV�HW�QRQ�YRXOXV�

/HV�SRLQWV�VDLOODQWV�GH�FHV�DQDO\VHV�GH�FRQWHQX�VHURQW�SUrVHQWrV��(Q�SDUWLFXOLHU��OHV�WHQVLRQV�JrQrUrHV�SDU
FHW�(&*3�HW�OHV�YDFLOOHPHQWV�SURIHVVLRQQHOV�LQGXLWV�FRQGXLVHQW�m�XQH�GHPDQGH�GH�UHQIRUFHPHQWV�GHV



FROODERUDWLRQV�HQWUH�JrQrWLFLHQV�HW�QRQ�JrQrWLFLHQV�
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;HQLD�/DW\SRYD

&6�����7HVWV�JjQjWLTXHV�SUjFRQFHSWLRQQHOV���UjVXOWDWV�GqXQH�SUHPLiUH�HQTXkWH�IUDQhDLVH

$XWHXUV��

9DOrULH�%RQQHDX���������0DWKLOGH�1L]RQ������;rQLD�/DW\SRYD���������$XUrOLH�*DXOWLHU������(XJrQLH�+RDUDX���������6WrSKDQH�%r]LHDX������*X\�0LQJXHW�����
0DXUR�7XUULQL������0DXG�-RXUGDLQ���������%HUWUDQG�,VLGRU��������

���'rSDUWHPHQW�GH�0rGHFLQH�*rQrUDOH��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
���865�������0DLVRQ�GHV�6FLHQFHV�GH�O
+RPPH�$QJH�*XHSLQ��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���3ODWHIRUPH�GH�0rWKRGRORJLH�HW�GH�%LRVWDWLVWLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
�����(FROH�GHV�0LQHV��1DQWHV��)UDQFH
���'URLW�HW�&KDQJHPHQW�6RFLDO�805�������0DLVRQ�GHV�6FLHQFHV�GH�O
+RPPH�$QJH�*XrSLQ��8QLYHUVLWr�GH�1DQWHV��1DQWHV��)UDQFH
����O�LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���GrSLVWDJH�JrQrWLTXH�SUrFRQFHSWLRQQHO��SDWKRORJLH�JrQrWLTXH�UrFHVVLYH��PrGHFLQH�GH�OD�UHSURGXFWLRQ

5jVXPj��

,QWURGXFWLRQ�

/HV�WHVWV�JrQrWLTXHV�SUrFRQFHSWLRQQHOV�RQW�MXVTX�m�WUqV�UrFHPPHQW�XQLTXHPHQW�FRQFHUQr�FHUWDLQHV�FRPPXQDXWrV��HWKQLHV��RX�IDPLOOHV�SRXU
OHVTXHOOHV �XQ �VXUULVTXH �GH �PDODGLH �JrQrWLTXH �rWDLW �LGHQWL�r� �8Q �QRXYHDX �W\SH �GH �WHVW �SUrFRQFHSWLRQQHO �SRXUUDLW �PDLQWHQDQW �sWUH �SURSRVr �m �OD
SRSXODWLRQ�JrQrUDOH� �&H�WHVW �SHUPHW �G�rYDOXHU �OH �ULVTXH�SRXU �XQ�FRXSOH �G�DYRLU �XQ�HQIDQW �DWWHLQW �GH�FHUWDLQHV�PDODGLHV �JrQrWLTXHV�UDUHV�
DXWRVRPLTXHV�UrFHVVLYHV�RX�OLrHV�m�O�;��$FFHVVLEOH�m�O�rWUDQJHU��LO�Q�HVW�SDV�HQFRUH�DXWRULVr�HQ�)UDQFH��/�REMHFWLI�GH�QRWUH�rWXGH�rWDLW�G�rYDOXHU
O�RSLQLRQ�GH�OD�SRSXODWLRQ�IUDQpDLVH�FRQFHUQDQW�O�XWLOLVDWLRQ�GH�FH�W\SH�GH�WHVWV�

0DWjULHO�HW�PjWKRGHV

/�rWXGH�UHSRVH�VXU�XQ�TXHVWLRQQDLUH��GLVSRQLEOH�HQ�YHUVLRQ�LPSULPrH�HW�VXU�OH�ORJLFLHO�GH�VRQGDJH�HQ�OLJQH�6SKLQ[d��GX����QRYHPEUH������DX���
PDUV��������,O�D�rWr�SURSRVr�m�OD�SRSXODWLRQ�JrQrUDOH�YLD�GHV�PDLOLQJ�OLVWV�SHUVRQQHOOHV�HW�G�DVVRFLDWLRQV��DLQVL�TXH�VXU�GHV�UrVHDX[�VRFLDX[�HW�DX
VHLQ�GH�FDELQHWV�PrGLFDX[��8QH�DQDO\VH�GHVFULSWLYH�D�rWr�UrDOLVrH�HW�FRPSOrWrH�SDU�XQH�DQDO\VH�PXOWLYDULrH��SDU�UrJUHVVLRQ�ORJLVWLTXH��DYHF�FRPPH
YDULDEOH�m�H[SOLTXHU�O�RSLQLRQ�IDYRUDEOH�m�O�DFFqV�DX�WHVW�HQ�)UDQFH�

5jVXOWDWV�

0LOOH�FLQT�FHQW�VRL[DQWH�KXLW�SHUVRQQHV�RQW�SDUWLFLSr�m�O�rWXGH�������VRQW�IDYRUDEOHV�m�O�DFFqV�m�FH�W\SH�GH�WHVW�HQ�)UDQFH�HW������UrDOLVHUDLHQW�OH
WHVW�HQ�FDV�GH�SURMHW�SDUHQWDO��6RL[DQWH�WUHL]H�SRXU�FHQW�VRQW�IDYRUDEOHV�m�XQ�WHVW�DFFHVVLEOH�VRXV�SUHVFULSWLRQ�PrGLFDOH�HW������VRQW�HQ�IDYHXU�G�XQ
UHPERXUVHPHQW�SDU�OD�VrFXULWr�VRFLDOH��'L[�QHXI�SRXU�FHQW�QH�VRXKDLWHUDLHQW�SDV�UHFRXULU�m�FH�WHVW��/HV�SULQFLSDX[�DUJXPHQWV�DYDQFrV�SDU�OHV
RSSRVDQWV�DX�WHVW�VRQW�OHV�FRQYLFWLRQV�rWKLTXHV�HW�PRUDOHV��O�LQTXLrWXGH�TXH�FH�WHVW�SRXUUDLW�HQJHQGUHU�HW�OD�SRVVLEOH�UHPLVH�HQ�TXHVWLRQ�GX�SURMHW
SDUHQWDO��/D�PDMRULWr�GHV�SDUWLFLSDQWV�HVWLPH�TXH�FH�WHVW�HVW�XQH�YrULWDEOH�DYDQFrH�PrGLFDOH��PDLV�TX�LO�SHXW�rJDOHPHQW�HQJHQGUHU�XQ�ULVTXH�GH
VXUPrGLFDOLVDWLRQ�GH�OD�JURVVHVVH�HW�XQH�GrULYH�HXJrQLVWH�

'LVFXVVLRQ�

1RWUH�rWXGH�UDSSRUWH�XQH�RSLQLRQ�ODUJHPHQW�IDYRUDEOH�m�O�DFFqV�DX�WHVW�HQ�)UDQFH���SUHVFULW�SDU�XQ�PrGHFLQ��DLQVL�TX�m�VRQ�UHPERXUVHPHQW�
&HSHQGDQW��FKH]�OHV�VXMHWV�D\DQW�XQ�SURMHW�SDUHQWDO�HW�ELHQ�TX�LOV�VRLHQW�GLUHFWHPHQW�FRQFHUQrV�SDU�FHW�H[DPHQ��QRXV�PHWWRQV�HQ�rYLGHQFH�XQH
WHQGDQFH�PRLQV�IDYRUDEOH�m�O�DFFqV�DX�WHVW�HQ�)UDQFH��%LHQ�TXH�OH�WHVW�VRLW�FRQVLGrUr�FRPPH�XQH�DYDQFrH�PrGLFDOH�TXL�SHUPHWWUDLW�GH�GLPLQXHU�OH
ULVTXH�GH�KDQGLFDS�SRXU�OD�GHVFHQGDQFH��OHV�ULVTXHV�GH�GrULYH�HXJrQLVWH�HW�G�LQTXLrWXGH�JrQrUrH�SDU�FHV�WHVWV�VRQW�rJDOHPHQW�rYRTXrV�SDU�OD
PDMRULWr �GHV �SDUWLFLSDQWV� �/H �SDUFRXUV �GH �VRLQV �GHV �IXWXUV �XWLOLVDWHXUV �GH �FH �WHVW �HVW �XQ �GHV �HQMHX[ �GH �OD �GL�XVLRQ �GX �GrSLVWDJH �JrQrWLTXH
SUrFRQFHSWLRQQHO��SXLVTXH�OHV�LQIRUPDWLRQV�GRQW�LOV�GLVSRVHURQW�HW�OD�UrDOLVDWLRQ�rYHQWXHOOH�GX�WHVW�GrSHQGURQW�GHV�UHVVRXUFHV�GHV�SURIHVVLRQQHOV�GH
VDQWr�FRQVXOWrV

3LiFH�MRLQWH���7HVWV�JH�QH�WLTXHV�SUH�FRQFHSWLRQQHOVBUH�VXOWDWV�G�XQH�SUHPLH�UH�HQTXH�WH�IUDQF�DLVH�GRF[
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$QWRLQH�'(�3$8:

&6�����7HVWV�JjQjWLTXHV�SDU�OHV�VRFLjWjV�c�'7&�d���PLVH�HQ�JDUGH�VXU�GHV�SUDWLTXHV�GDQJHUHXVHV�HW�UDSSHO�GHV�IRQGDPHQWDX[
UHTXLV�DYDQW�WRXW�WHVW�JjQjWLTXH�c�SUjGLFWLI�d

$XWHXUV��

$QWRLQH�'(�3$8:������0DWKLDV�6&+:$57=������&KU\VWHOOH�&2/$6������/LVD�*2/0$5'������'RPLQLTXH�67233$�/<211(7�������

���6HUYLFH�GH�JrQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���,16(50�8������8QLYHUVLWr�3DULV�'HVFDUWHV��,QVWLWXW�&XULH���6RUERQQH�3DULV�&LWr��3DULV��)UDQFH

0RWV�FOHIV���7HVW�JrQrWLTXH��FRQVHLO�JrQrWLTXH��PrGHFLQH�SUrGLFWLYH��VRFLrWr�'7&��:*6

5jVXPj��

$ORUV�TX�LO�HVW�DXMRXUG�KXL�LQWHUGLW�HQ�)UDQFH�GH�SUDWLTXHU�GHV�WHVWV�JrQrWLTXHV�HQ�GHKRUV�G�XQH�SUHVFULSWLRQ
PrGLFDOH�RX�G�XQH�GrFLVLRQ�GH�MXVWLFH��GH�SOXV�HQ�SOXV�GH�QRV�FRQFLWR\HQV�SHXYHQW�DYRLU�DFFqV�m�GHV
GRQQrHV�FRQFHUQDQW�OHXU�JrQRPH�HQ�SDVVDQW�SDU�GHV�VRFLrWrV�SULYrHV�rWUDQJqUHV�WUDYDLOODQW��YLD�LQWHUQHW�
HQ�'LUHFW�7R�&RQVXPHU��'7&���&HV�VRFLrWrV�SURSRVHQW��SRXU�TXHOTXHV�FHQWDLQHV�G�HXURV��XQ�VrTXHQpDJH�GX
JrQRPH��:*6���:KROH�*HQRPH�6HTXHQFLQJ��TXL�OHXU�SHUPHW�G�HVWLPHU�OHV�ULVTXHV�GH�GrYHORSSHU�XQ�FHUWDLQ
QRPEUH�GH�PDODGLHV�JrQrWLTXHV�PHQGrOLHQQHV�RX�PXOWLIDFWRULHOOHV�

6RXV�FRXYHUW�G�XQH�PHLOOHXUH�FRQQDLVVDQFH�GHV�ULVTXHV�HW�GH�OD�SRVVLELOLWr�G�DJLU�VXU�VRQ�PRGH�GH�YLH��YRLUH
GH�PHWWUH�HQ�SODFH�XQH�VXUYHLOODQFH�DGDSWrH��HW �DUJXDQW�GH�O�DXWRQRPLH�GH�GrFLVLRQ�GH�FKDFXQ��FHV
VRFLrWrV�c�'7&�h�YHQGHQW�FHV�WHVWV�VDQV�HQJDJHU�OHXU�UHVSRQVDELOLWr�HQ�H[SOLTXDQW�TX�HOOHV�QH�IRXUQLVVHQW
DXFXQ �FRQVHLO �PrGLFDO� �3DU �DLOOHXUV� �OHV �R�UHV �FRPPHUFLDOHV �SURSRVrHV �VRQW �FRQWUDLUHV �DX[ �SULQFLSHV
IRQGDPHQWDX[�TXL�UrJLVVHQW�OD�UrDOLVDWLRQ�GHV�WHVWV�JrQrWLTXHV�HQ�)UDQFH���QrFHVVLWr�G�XQH�LQIRUPDWLRQ
FODLUH�HW�OR\DOH�DYDQW�OD�UrDOLVDWLRQ�G�XQ�WHVW��QrFHVVLWr�GH�UHFXHLOOLU�OH�FRQVHQWHPHQW�EDVr�VXU�XQ�FKRL[
rFODLUr�GH�OD�SHUVRQQH��GLVSRVLWLI�SHUPHWWDQW�GHV�WHVWV�GH�TXDOLWr��DXWRULVDWLRQ�GHV�ODERUDWRLUHV��DJUrPHQW
GHV�JrQrWLFLHQV�PROrFXODLUHV���HW�UHVWLWXWLRQ�GX�UrVXOWDW�ORUV�G�XQH�FRQVXOWDWLRQ�PrGLFDOH�SRXU�WUDQVPHWWUH
GHV�UHFRPPDQGDWLRQV�GH�SULVH�HQ�FKDUJH�SRXU�OD�SHUVRQQH�HW�VHV�DSSDUHQWrV�

/HV�SUDWLTXHV�GH�FHV�VRFLrWrV�c�'7&�h�VHURQW�LOOXVWUrHV�DYHF�OH�FDV�G�XQ�KRPPH�DV\PSWRPDWLTXH�GH����DQV
TXL�D�VROOLFLWr�HQ�XUJHQFH�OD�FRQVXOWDWLRQ�GH�JrQrWLTXH�GH�O�,QVWLWXW�&XULH�DSUqV�DYRLU�UrDOLVr�XQ�:*6�YLD
LQWHUQHW�HW�DYRLU�rWr�LQIRUPr�SDU�H�PDLO�GH�O�LGHQWL�FDWLRQ�GH�GHX[�YDULDQWV�SDWKRJqQHV��O�XQ�GX�JqQH�73��
UHVSRQVDEOH�GX�V\QGURPH�GH�/L�)UDXPHQL�HW�O�DXWUH�GX�JqQH�$3&�UHVSRQVDEOH�GH�OD�SRO\SRVH�DGrQRPDWHXVH
IDPLOLDOH��$XFXQ�GHV�SULQFLSHV�IRQGDPHQWDX[�GH�OD�SUDWLTXH�GH�JrQrWLTXH�PrGLFDOH�UDSSHOrV�SOXV�KDXW�Q�D
rWr�UHVSHFWr�HW�OD�TXDOLWr�GX�WHVW�JrQrWLTXH�V�HVW�DYrUrH�GrVDVWUHXVH�SXLVTX�LO�V�DJLVVDLW��DSUqV�YrUL�FDWLRQ�
GH�GHX[�IDX[�SRVLWLIV��1RXV�PRQWUHURQV�TXH�FH�WHVW��HQ�SOXV�G�DYRLU�JrQrUr�XQH�DQ[LrWr�PDMHXUH��D�FRQGXLW
m�OD�UrDOLVDWLRQ�G�H[DPHQV�GH�GrSLVWDJH�LQYDVLIV�HW�D�JrQrUr�GHV�GrSHQVHV�GH�VDQWr�LQXWLOHV�

$ORUV�TXH�OD�UrYLVLRQ�GH�OD�ORL�GH�GH�ELRrWKLTXH�HVW�H[DPLQrH�DX�3DUOHPHQW�HW�TXH�FHUWDLQV�SODLGHQW�SRXU�XQH
OLErUDOLVDWLRQ�GH�O�DFFqV�GHV�WHVWV�YLD�LQWHUQHW��LO�QRXV�DSSDUDLW�LQGLVSHQVDEOH�GH�GrIHQGUH�OHV�SULQFLSHV
G�HQFDGUHPHQW�GHV�WHVWV�JrQrWLTXHV�PLV�HQ��XYUH�GqV�OD�ORL�GH������HW�GH�SRXUVXLYUH�OHV�GrYHORSSHPHQWV
WHFKQRORJLTXHV�HW�GH�UHFKHUFKH�TXL�SHUPHWWHQW�G�DOOHU�YHUV�GHV�HVWLPDWLRQV�LQGLYLGXHOOHV�GH�ULVTXH�OHV�SOXV
SUrFLVHV�SRVVLEOH��,O�QRXV�UHYLHQW�rJDOHPHQW�GH�FRPPXQLTXHU�FODLUHPHQW�DXSUqV�GH�OD�SRSXODWLRQ�HW�GH�QRV
FROOqJXHV�QRQ�JrQrWLFLHQV�VXU�OH�FDUDFWqUH�GDQJHUHX[�TXH�SHXYHQW�DYRLU�FHV�WHVWV�V�LOV�QH�VRQW�SDV�UrDOLVrV
GDQV�XQ�FDGUH�VWULFW�

3LiFH�MRLQWH���$EVWUDFW�$VVLVHV�7RXUV���6rTXHQpDJH�GX�JrQRPH�HQWLHU�SDU�OHV�VRFLrWrV�'7&�9��GRF[
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(9$�72866$,17

&6�����/D�PDODGLH�JjQjWLTXH�VqLQYLWH�GDQV�OD�IDPLOOH��FRQVjTXHQFHV�SRXU�OD�IUDWULH

$XWHXUV��

(YD�72866$,17����

���JrQrWLTXH�PrGLFDOH��FKX�3HOOHJULQ��%RUGHDX[��)UDQFH

0RWV�FOHIV���SV\FKRORJLH��IUDWULH��PDODGLH�JrQrWLTXH��V\VWrPLH

5jVXPj��

(Q�V\VWrPLH�RQ�VDLW�ELHQ�TX�c�LO�HVW�LPSRVVLEOH�GH�QH�SDV�FRPPXQLTXHU�h����GDQV�PD�SUDWLTXH�GH
SV\FKRORJXH�GDQV�XQ�VHUYLFH�GH�JrQrWLTXH�PrGLFDOH��LO�P�HVW�LPSRVVLEOH�GH�QH�SDV�SUHQGUH�HQ
FRPSWH�OD�IDPLOOH�ORUVTXH�MH�UHQFRQWUH�TXHOTX�XQ�SRUWHXU�G�XQH�PDODGLH�JrQrWLTXH�

6L �FHOD �FRQFHUQH �XQ �HQIDQW �DORUV �LPPrGLDWHPHQW �OD �TXHVWLRQ �GHV �SDUHQWV �HW �GH �OHXU �VRX�UDQFH
V�LPSRVH � �HW �VRXYHQW �RQ �HVW �DWWHQWLI �m �OD �VRX�UDQFH �GH �OD �IUDWULH �TXH �GDQV �XQ �VHFRQG �WHPSV�

,O�VHUD�TXHVWLRQ�GDQV�FHWWH�SUrVHQWDWLRQ�GH�YRLU�FRPPHQW�OD�IUDWULH�YLW�O
LQWUXVLRQ�GH�OD�PDODGLH
JrQrWLTXH�HW�GX�KDQGLFDS�TXL�HQ�GrFRXOH�OH�SOXV�VRXYHQW��4XH�OD�IUDWULH�QDLVVH��DYHF�pD��RX�TXH
FHOD �YLHQQH �IDLUH �LQWHUUXSWLRQ �DX �FRXUV �GH �OD �YLH� �&H �WLHUV� �QRQ �LQYLWr� �YD �sWUH �VXSSRUW �GH
FKDQJHPHQW��GH�UHSUrVHQWDWLRQV��GH�IDQWDVPHV��LO�SHXW�FRQVWUXLUH�RX�GrWUXLUH�OD�IUDWULH��(Q�WRXW�FDV
LO�LQWHUURJH�O
LQGLYLGX�VXU�OHV�OLHQV�IUDWHUQHOV�

1RWUH�SURSRV�SUHQGUD�HQ�FRPSWH�OHV�VSrFL�FLWrV�OLrHV�m�OD�FRPSRVDQWH�JrQrWLTXH�GH�OD�PDOGLH�TXL
VRXOqYHQW�GH�QRPEUHXVHV�TXHVWLRQV�SRXU�OD�IUDWULH�

D4X�HVW�FH�TXH�FHOD�UHSUrVHQWH�SRXU�XQ�HQIDQW�G�HQWHQGUH�SDUOHU�GH�PDODGLH�c�JrQrWLTXH�h�"

D8QH�PDODGLH�UDUH�HVW�FH�TXH�FHOD�YHXW�GLUH�TXH�O�RQ�HVW�H[FHSWLRQQHO�RX�VHXO�"

D3HXW�RQ�DYRLU�XQH�PDODGLH�TXL�Q�D�SDV�GH�QRP�"

D<�D�W�LO�GDQV�OH�JURXSH�IDPLOOH�GHV�VRXV�JURXSHV���PDODGH�SDV�PDODGH�"�SRUWHXU�SDV�SRUWHXU�"

D$�TXL�UHVVHPEOH�PRQ�IUqUH�PD�V�XU�"�$�QRXV�"�$�FHX[�DYHF�OD�PsPH�PDODGLH�"

D3RXUTXRL�LO�Q�\�D�SDV�GH�PrGLFDPHQW�VL�RQ�FRQQDLW�OD�PDODGLH�"



6(66,216�6,08/7$1((6������6dTXHQcDJH�b
+DXW�'dELW

)DELHQQH�(6&$1'(�1$5'8&&,

&6�����$QDO\VH�SDU�VjTXHQhDJH�f�KDXW�GjELW�FLEOj�GqXQH�FRKRUWH�GH�����SDWLHQWV�SRUWHXUV�GH�PDOIRUPDWLRQV�FRQJjQLWDOHV�GHV
PHPEUHV

$XWHXUV��

)DELHQQH�(6&$1'(���������$QQH�6RSKLH�-285'$,1���������0DOLND�%$/'8<&.���������3HUULQH�%581(//(���������:LOOLDP�'8)285������(OLVH�%5,6&+28;�
%28&+(5������&LQG\�&2/621������$QQH�',(8;������0DULRQ�*(5$5'������-DPDO�*+280,'���������)DELHQQH�*,8/,$12������$OLFH�*2/'(1%(5*�����
3KLOLSSH�.+$8�9$1�.,(1������'DSKQr�/(+$//(������*LOOHV�025,1�������6rEDVWLHQ�0287721������7KRPDV�602/����������&OrPHQFH�9$1/(5%(5*+(�����
)ORUHQFH�3(7,7���������6\OYLH�0$12895,(5�+$18�������

���6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLWr�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&+8�/LOOH��/LOOH��)UDQFH
���&HQWUH�GH�*rQrWLTXH�+XPDLQH��&+8�%HVDQpRQ��%HVDQpRQ��)UDQFH
���&HQWUH�GH�*rQrWLTXH��&+8�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�0rGHFLQH�*rQrWLTXH��&+89�/DXVDQQH��/DXVDQQH��6XLVVH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�URXHQ��5RXHQ��)UDQFH
���8)�GH�*rQrWLTXH�0rGLFDOH�HW�&\WRJrQrWLTXH��&+8�1vPHV��1vPHV��)UDQFH
���&HQWUH�GH�5HIrUHQFH�SRXU�OHV�$QRPDOLHV�GX�GrYHORSSHPHQW��'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��&+8�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�G
DFWLYLWr�GH�*rQrWLTXH�HW�G
2QFRJrQrWLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
����,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��&+8�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���0DOIRUPDWLRQV�GHV�PHPEUHV��1*6��SDQHO�FLEOr

5jVXPj��

/HV�V\QGURPHV�PDOIRUPDWLIV�WRXFKDQW�OHV�PHPEUHV�FRQVWLWXHQW�XQ�JURXSH�GH�SDWKRORJLHV�FOLQLTXHPHQW�HW�JrQrWLTXHPHQW�KrWrURJqQHV��3OXV�GH����
JqQHV�HW�GH�QRPEUHX[�UHPDQLHPHQWV�JrQRPLTXHV�LPSOLTXrV�GDQV�GHV�IRUPHV�V\QGURPLTXHV�RX�QRQ�V\QGURPLTXHV�G�DQRPDOLHV�GHV�PHPEUHV�RQW
rWr�GrFULWV�HQ�SDWKRORJLH�KXPDLQH��(Q�UDLVRQ�GH�FHWWH�LPSRUWDQWH�KrWrURJrQrLWr�JrQrWLTXH��XQH�SURSRUWLRQ�rOHYrH�GH�SDWLHQWV�UHVWH�VDQV�GLDJQRVWLF
PROrFXODLUH��'HSXLV�������QRWUH�rTXLSH�V�HVW�LPSOLTXrH�GDQV�OH�GLDJQRVWLF�JrQRW\SLTXH�GH�FHV�SDWKRORJLHV�DYHF�OD�PLVH�HQ�SODFH�SURJUHVVLYH�GH
O�DQDO\VH�GH�JqQHV�LPSOLTXrV�GDQV�OH�GrYHORSSHPHQW�GHV�PHPEUHV��$X�FRXUV�GH�FHV�GHUQLqUHV�DQQrHV��OHV�DYDQFrHV�HQ�PDWLqUH�GH�VrTXHQpDJH�m
KDXW�GrELW�RQW�SHUPLV�OD�PLVH�HQ�SODFH�GH�QRXYHOOHV�VWUDWrJLHV�GLDJQRVWLTXHV��1RXV�UDSSRUWRQV��LFL��OD�SUHPLqUH�JUDQGH�VrULH�GH�SDWLHQWV�DWWHLQWV�GH
V\QGURPHV�PDOIRUPDWLIV�WRXFKDQW�OHV�PHPEUHV�DQDO\VrV�SDU�VrTXHQpDJH�m�KDXW�GrELW�FLEOr�

/H�UHFUXWHPHQW�D�rWr�UrDOLVr�VXU�XQH�SrULRGH�GH���DQV��7URLV�FHQW�FLQTXDQWH�SDWLHQWV��FDV�LQGH[��RQW�rWr�LQFOXV�HW�FODVVrV�HQ���JUDQGHV�FDWrJRULHV
SKrQRW\SLTXHV �DSUqV �rYDOXDWLRQ �FOLQLTXH �FHQWUDOLVrH �� �DQRPDOLHV �UDGLDOHV� �HFWURGDFW\OLHV� �DXWUHV �DQRPDOLHV �UrGXFWLRQQHOOHV� �EUDFK\GDFW\OLHV�
SRO\GDFW\OLHV��DQRPDOLHV�GH�IXVLRQ�HW�K\SR�DSODVLHV�SDWHOODLUHV��4XDUDQWH�WURLV�m����JqQHV�RX�VrTXHQFHV�UrJXODWULFHV�RQW�rWr�rWXGLrV�SDU�XQH
WHFKQRORJLH�m�KDXW�GrELW�SDU�FDSWXUH�SHUPHWWDQW�OD�GrWHFWLRQ�GHV�YDULDWLRQV�SRQFWXHOOHV��613��HW�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV��&19��

$X�WRWDO� �����613�HW ����&19�RQW �rWr�LGHQWL�rV�FKH]�����SDWLHQWV� �6RL[DQWH�GRX]H�GH�FHV�YDULDQWV �Q�DYDLHQW �HQFRUH�MDPDLV �rWr�UDSSRUWrV�GDQV�OD
OLWWrUDWXUH���&HQW�WUHQWH�YDULDQWV�RQW�rWr�FODVVrV�FRPPH�SDWKRJqQHV�RX�SUREDEOHPHQW�SDWKRJqQHV�SHUPHWWDQW�XQH�FRQ�UPDWLRQ�GLDJQRVWLTXH�FKH]
����SDWLHQWV��VRLW�XQ�UHQGHPHQW�GLDJQRVWLTXH�PR\HQ�GH���������&H�WDX[�HVW�PHLOOHXU�GDQV�OHV�IRUPHV�V\QGURPLTXHV�������TXH�GDQV�OHV�IRUPHV
LVROrHV ������� �8QH�DQDO\VH �GH �OD �FRKRUWH �HQ �IRQFWLRQ �GHV �GL�rUHQWHV �FDWrJRULHV �SKrQRW\SLTXHV �PRQWUH �TXH�OH �UHQGHPHQW �YDULH �GH ������GDQV �OH
JURXSH�GHV�DQRPDOLHV�UrGXFWLRQQHOOHV�m�����GDQV�OH�JURXSH�GHV�K\SR�DSODVLHV�SDWHOODLUHV� �FRQ�UPDQW�TX�XQH�rYDOXDWLRQ�FOLQLTXH�PLQXWLHXVH�GHV
SDWLHQWV�HVW�LQGLVSHQVDEOH�

/HV�UrVXOWDWV�GH�FHWWH�rWXGH�PRQWUHQW�rJDOHPHQW�TXH��SRXU�OH�GLDJQRVWLF�PROrFXODLUH�GH�FHV�SDWKRORJLHV��O�DSSURFKH�SDU�VrTXHQpDJH�m�KDXW�GrELW�GH
FLEOHV�ELHQ�FKRLVLHV�FRQVWLWXH�XQ�RXWLO�H�FDFH�HW�UHQWDEOH�HQ�SUDWLTXH�FOLQLTXH�SXLVTX�LO�QRXV�D�SHUPLV�G�DPrOLRUHU�QRWUH�UHQGHPHQW�GLDJQRVWLTXH�GH
������6HSW�SRXU�FHQW�GHV�DOWrUDWLRQV�LGHQWL�rHV�GDQV�OD�FRKRUWH�FRUUHVSRQGDQW�m�GHV�&19��LO�HVW�DXMRXUG�KXL�LQGLVSHQVDEOH�G�LQFOXUH�OD�GrWHFWLRQ�GH
FH�W\SH�G�DOWrUDWLRQV�GqV�OHV�SUHPLqUHV�LQYHVWLJDWLRQV�PROrFXODLUHV�

3LiFH�MRLQWH���5H�VXPH��$VVLVHV������(VFDQGH�)�GRF
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PDUMRODLQH�ZLOOHPV

&6�����([SjULHQFH�GX�)DVW�([RPH�HQ�PRLQV�GH����MRXUV�HQ�UjDQLPDWLRQ�QjRQDWDOH���SURMHW�5(81,5

$XWHXUV��

0DUMRODLQH�:,//(06������*XLODLQH�%RXUVLHU������.HYLQ�<$8<������'HERUDK�0(&+,1������1DWKDOLH�58,=�3$//$5(6������&KULVWLQH�&RXEHV������/XFLOH
3,1621������&RQVWDQFH�:(//6������3DWULFLD�%/$1&+(7������0DULRQ�,0%(57�%287(,//(������7KRPDV�*8,*1$5'������-DFTXHV�38(&+%(57<�����
(PPDQXHOOH�+$48(7������RGLOH�3,'28;������6DELQH�'85$1'������0DKOLD�%$'5������&KULVWRSKH�0,/(6,������-XOLHQ�%$/(,1(������*LOOHV�&$0%21,(�����
)ORULDQH�+(0(5<������0DHOOH�'(5(85(������2OLYLHU�$5'28,1������0DULH�&KULVWLQH�3,&27�������5HQDXG�0(61$*(������)ORUHQFH�0$6621������9DOHQWLQ
58$8/7������/XFLOH�0$=,(5(6������,VDEHOOH�728,728������'DYLG�*HQHYLqYH������0RXQD�%$5$7�+28$5,����

���*rQrWLTXH�0rGLFDOH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�0ROrFXODLUH��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��KzSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'rSDUWHPHQW�GH�JrQrWLTXH�PROrFXODLUH��SzOH�GH�ELRORJLH�SDWKRORJLH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GHV�PDODGLHV�UDUHV�HW�DXWR�LQ�DPPDWRLUHV��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�UrDQLPDWLRQ�QrRQDWDOH�HW�VRLQV�LQWHQVLIV�GH�QrRQDWRORJLH��6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��KzSLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU�
)UDQFH
���6HUYLFH�GH�UrDQLPDWLRQ�QrRQDWDOH�HW�VRLQV�LQWHQVLIV�GH�QrRQDWRORJLH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWHPHQW�G
,QIRUPDWLTXH�0rGLFDOH��KzSLWDO�OD�&RORPELqUH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����8QLWr�GH�5HFKHUFKH�&OLQLTXH��KzSLWDO�/D�&RORPELqUH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���IDVW�H[RPH��QrRQDWRORJLH��UrDQLPDWLRQ

5jVXPj��

/�rWDEOLVVHPHQW�GX�GLDJQRVWLF�rWLRORJLTXH�G�XQH�SDWKRORJLH�FRQJrQLWDOH�m�UrYrODWLRQ�QrRQDWDOH�HVW�XQH�rWDSH�LQGLVSHQVDEOH�SRXU�JXLGHU�OD�SULVH�HQ
FKDUJH�GHV�SDWLHQWV�HW�SURSRVHU�XQ�FRQVHLO�JrQrWLTXH�DGDSWr��/�DSSDULWLRQ�GHV�QRXYHDX[�RXWLOV�GH�JrQrWLTXH�SDQJrQRPLTXHV�D�SHUPLV�GH�UDFFRXUFLU
GUDVWLTXHPHQW�OHV�GrODLV�HW�G�DXJPHQWHU�FRQVLGrUDEOHPHQW�OHV�SHUIRUPDQFHV�GLDJQRVWLTXHV�

'DQV�OH�FDGUH�GH�O�rWXGHPRQWSHOOLHUDLQH�5(81,5��5DSLGH�([RPH�HQ�8QLWr�GH�1rRQDWRORJLH�VRLQV�,QWHQVLIV�5rDQLPDWLRQ���QDQFrH�SDU�XQ�DSSHO�G�R�UH
LQWHUQH� �QRXV �DYRQV �SURSRVr �G�rYDOXHU �OD �IDLVDELOLWr �HW �O�H�FDFLWr �GH �OD �PLVH �HQ �SODFH �G�XQ �FLUFXLW �c �G�XUJHQFH �h� � �D�Q �GH �UrGXLUH �OH �WHPSV �GH
SURGXFWLRQ�G�XQ�H[RPH�WULR�DYHF�UrVXOWDW�Gr�QLWLI �GDQV�XQ�GrODL �PD[LPXP�GH����MRXUV��/�rWXGH�D�SUrYX�O�LQFOXVLRQ�GH����HQIDQWV��nJrV�GH���m���
PRLV��KRVSLWDOLVrV�HQ�UrDQLPDWLRQ��SUrVHQWDQW�XQ�V\QGURPH�PDOIRUPDWLI�HW�RX�XQH�GrWUHVVH�QHXURORJLTXH�SRXU�OHVTXHOV�XQH�RULJLQH�JrQrWLTXH�HVW
VXVSHFWrH��VDQV�RULHQWDWLRQ�GLDJQRVWLTXH�FHUWDLQH�

$�O�KHXUH�DFWXHOOH��QRXV�DYRQV�LQFOXV���HQIDQWV��nJrV�GH���m����MRXUV���SUrVHQWDQW�XQH�K\SRWRQLH��������GHV�FRQYXOVLRQV��������XQH�PDOIRUPDWLRQ
FDUGLDTXH��������GHV�DQRPDOLHV�FUDQLR�IDFLDOHV��������XQH�LQVX�VDQFH�UrQDOH�������

/HV�OLEUDLULHV�RQW �rWr�SUrSDUrHV�SDU �6XUH6HOHFW �4;7�+XPDQ�$OO �([RQ�9���$JLOHQW�� �SXLV �VrTXHQFrHV�SDU �1H[W6HTd���������0LG�2XWSXW�.LW
Y���,OOXPLQD��/�DQDO\VH�HW�O�LQWHUSUrWDWLRQ�GH�O�H[RPH�HQ�5&3�SRVW�WHVW��RQW�SX�sWUH�UrDOLVrHV�HQ�PR\HQQH�HQ����MRXUV���������

�/H �UHQGX�GH�UrVXOWDWV �DX[�SDUHQWV �D �SX�sWUH �H�HFWXr�HQ�PRLQV �GH����MRXUV �SRXU �WRXV �OHV �SDWLHQWV� �/H �UrVXOWDW �rWDLW �SRVLWLI �FKH]�� �SDWLHQWV �DYHF
LGHQWL�FDWLRQ�GH�PXWDWLRQ�GDQV�OHV�JqQHV�16'���Q ����070���Q ����.&14���Q ����/H�UrVXOWDW�D�PRGL�r�OD�SULVH�HQ�FKDUJH�SRXU�FHV�SDWLHQWV���LO�D
SHUPLV�GH�VXUVHRLU �m�OD�UrDOLVDWLRQ�GH�ELRSVLH�PXVFXODLUH��Q ��� �SRQFWLRQ�ORPEDLUH��Q ��� �ELODQ�PrWDEROLTXH��Q ��� �G�DGDSWHU�OH�WUDLWHPHQW
rSLOHSWLTXH�VSrFL�TXHPHQW�FKH]�OH�SDWLHQW�SUrVHQWDQW�XQH�PXWDWLRQ�.&14���G�RULHQWHU�OH�SDWLHQW�SUrVHQWDQW�XQH�PXWDWLRQ�070��YHUV�XQ�SURWRFROH
WKrUDSHXWLTXH��'HX[�SDWLHQWV�VRQW�GrFrGrV��nJHV�GH�GrFqV�����HW�����MRXUV���/�LGHQWL�FDWLRQ�GH�OD�PXWDWLRQ�070���KrULWrH���D�SHUPLV�GH�SURSRVHU�XQ
FRQVHLO�JrQrWLTXH�DGDSWr�SRXU�OHV�DSSDUHQWrV�FRQFHUQrV��LQFOXDQW�SOXVLHXUV�IHPPHV�DYHF�SURMHW�SDUHQWDO�

/H�QRPEUH�GH�SDWLHQWV�LQFOXV�HVW�IDLEOH�PDLV�FHV�UrVXOWDWV�SUrOLPLQDLUHV�VHPEOHQW�QrDQPRLQV�VLPLODLUHV�m�FHX[��UDSSRUWrV�DX�VHLQ�GHV�VrULHV�OHV�SOXV
UrFHQWHV��:X��HW�DO��������$X�WRWDO��m�O�KHXUH�DFWXHOOH��QRXV�FRQ�UPRQV�OD�IDLVDELOLWr��DX�VHLQ�G�XQ�&+8�IUDQpDLV�HW�O�LQWrUsW�GX�IDVW�H[RPH�FKH]�GHV
QRXUULVVRQV �GDQV �GHV �VLWXDWLRQV �G�XUJHQFH�HQ�UrDQLPDWLRQ� �SHUPHWWDQW �G�rSDUJQHU �GHV �H[DPHQV�LQYDVLIV �HW�RX�FR~WHX[� �G�LGHQWL�HU �XQ�GLDJQRVWLF
GDQV �OD �PRLWLr �GHV �FDV� �HW �G�DPrOLRUHUVSrFL�TXHPHQW �OD �SULVH �HQ �FKDUJH� �&H �SURMHW �QRXV �D �DPHQr �m �Ur�rFKLU �DX[ �PRGDOLWrV �G�RUJDQLVDWLRQ �GHV
GL�rUHQWHV�rTXLSHV�SURWDJRQLVWHV�D�Q�GH�UrGXLUH�OHV�GrODLV�GH�UHQGX�GH�UrVXOWDW�DX[�IDPLOOHV�

3LiFH�MRLQWH���$EVWUDFWB)DVWH[RPH�$VVLVHV0:�����GRF[
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$OLFH�'RUHLOOH

&6�����,QWjUkW�GX�VjTXHQhDJH�GH�OqH[RPH�HQ��VROR��GDQV�OHV�QjSKURSDWKLHV�LQGjWHUPLQjHV�GHV�MHXQHV�DGXOWHV�GDQV�OH�FRQWH[WH
GX�3ODQ�)UDQFH�0jGHFLQH�*jQRPLTXH�����

$XWHXUV��

$OLFH�'RUHLOOH������/DXUH�5D\PRQG������$QQH�6RSKLH�/HEUH������/DXUHQW�0HVQDUG����

���8UJHQFHV�1rSKURORJLTXHV�HW�7UDQVSODQWDWLRQ�5rQDOH��7HQRQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�JrQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���GrSDUWHPHQW�GH�*rQrWLTXH��/D�3LWLr�6DOSrWULqUH��3DULV��)UDQFH

0RWV�FOHIV���QrSKURORJLH��DGXOWH��H[RPH��SODQ�IUDQFH�PrGHFLQH�JrQRPLTXH�����

5jVXPj��

,QWURGXFWLRQ
(Q�QrSKURORJLH�DGXOWH��OHV�H[DPHQV�GH�JrQrWLTXH�VRQW�UDUHPHQW�SUHVFULWV�HW�OH�SOXV�VRXYHQW�GDQV�GHV�FDV�DUFKrW\SDX[�DYHF�KLVWRLUH�IDPLOLDOH��(Q
)UDQFH��OHV�WHVWV�JrQrWLTXHV�KDELWXHOOHPHQW�UrDOLVrV�VRQW�GHV�SDQHOV�GH�JqQHV��VrOHFWLRQQrV�DX�PLHX[�VHORQ�OH�SKrQRW\SH�GX�SDWLHQW��'HSXLV�XQ�DQ�
QRXV�DYRQV�PLV�HQ�SODFH�XQH�DSSURFKH�SDU�VrTXHQpDJH�GH�O�H[RPH�HQ�SUHPLqUH�LQWHQWLRQ�FKH]�OHV�DGXOWHV�MHXQHV�DYHF�QrSKURSDWKLH�G�RULJLQH
LQGrWHUPLQrH��1RXV�DYRQV�rYDOXr�OH�UHQGHPHQW�GLDJQRVWLTXH�HW�OHV�UrSHUFXVVLRQV�FOLQLTXHV�GH�FHWWH�DSSURFKH��FHFL�GDQV�OH�FRQWH[WH�GHV�SUr�
LQGLFDWLRQV�GX�SODQ�)UDQFH�0rGHFLQH�*rQRPLTXH�������3)0*������

3DWLHQWV�	�0jWKRGHV��������
'DQV�OH�FDGUH�GX�VRLQ�FRXUDQW��GHSXLV�VHSWHPEUH�������OHV�SDWLHQWV�LQFLGHQWV�GH�PRLQV�GH����DQV��DYHF�XQH�QrSKURSDWKLH�G�RULJLQH�LQGrWHUPLQrH�
RQW�rWr�SUrOHYrV�SRXU�XQ�VrTXHQpDJH�G
H[RPH��/HV�SDWLHQWV�DWWHLQWV�G�XQH�SRO\N\VWRVH�GRPLQDQWH�rWDLHQW�H[FOXV�GH�O�rWXGH��/�$'1�JrQRPLTXH�D�rWr
H[WUDLW��OHV�UrJLRQV�FRGDQWHV�GH�O
H[RPH�����PrJDEDVHV��RQW�rWr�HQULFKLHV�DYHF�OH�NLW�7ZLVW�+XPDQ�&RUH�([RPH��SXLV�VrTXHQFrHV�HQ�SDLUHG�HQG�VXU
1H[W6HT�����,OOXPLQD���/D�VrJUrJDWLRQ�GHV�YDULDQWV�D�rWr�rWXGLrH�SDU�VrTXHQpDJH�6DQJHU�FLEOr�FKH]�OHV�DSSDUHQWrV��OH�FDV�rFKrDQW����

5jVXOWDWV
&HQW�SDWLHQWV�QRQ�DSSDUHQWrV�RQW�rWr�VrTXHQFrV�HQ����PRLV��/H�VrTXHQpDJH�GH�O�H[RPH�D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�GH�FHUWLWXGH�FKH]���
SDWLHQWV��VRLW�XQ�UHQGHPHQW�GLDJQRVWLTXH�GH�����

/D�PDMRULWr�GHV�SDWLHQWV�RQW�rWr�DQDO\VjV�HQ�H[RPH�c�VRORh��OHV�GHX[�SDUHQWV�Q�rWDQW�GLVSRQLEOHV�SRXU�XQ�WULR�TXH�GDQV����FDV��GRQW���D\DQW
DERXWL�m�XQ�GLDJQRVWLF�GH�FHUWLWXGH��

/HV�SULQFLSDX[�GLDJQRVWLFV�JrQrWLTXHV�rWDLHQW�GHV�EDVDORSDWKLHV��Q ����������HW�GHV�FLOLRSDWKLHV��Q ���������&HV�UjVXOWDWV�jWDLHQW�OH�SOXV
VRXYHQW�LQDWWHQGXV��DYHF�GHV�SKrQRW\SHV�UHODWLYHPHQW�SDXYUHV�RX�SHX�W\SLTXHV��'DQV�WRXV�OHV�FDV��DSUqV�c�UHYHUVH�SKHQRW\SLQJ�h��OH�GLDJQRVWLF
JrQrWLTXH�D�HX�GHV�FRQVrTXHQFHV���QRXYHOOH�SHUVSHFWLYH�FOLQLTXH��FRQVHLO�JrQrWLTXH��DLGH�SRXU�OD�VrOHFWLRQ�GHV�GRQQHXUV�HQ�FDV�GH�GRQ�YLYDQW
DSSDUHQWr�

3DUPL�OHV�����SDWLHQWV�VrTXHQFrV��VHXOV����SDWLHQWV�DXUDLHQW�jOLJLEOHV�SRXU�OH�3)0*������GRQW���RQW�DERXWL�m�XQ�GLDJQRVWLF�

��
&RQFOXVLRQ
$YHF�XQ�UHQGHPHQW�GLDJQRVWLTXH�LPSRUWDQW��GHV�FRQVrTXHQFHV�FOLQLTXHV�HW�WKrUDSHXWLTXHV�PDMHXUHV�HW�XQ�FR~W�PHVXUr��QRWUH�rWXGH�PRQWUH
O
LQWrUsW�GX�VrTXHQpDJH�GH�O�H[RPH�c�VRORh�HQ��qUH�LQWHQWLRQ�GDQV�OHV�QrSKURSDWKLHV�LQGrWHUPLQrHV�GHV�MHXQHV�DGXOWHV��/H�FULWqUH�REOLJDWRLUH�GH
O
rWXGH�HQ�c�WULR�h�SRXU�O�DFFqV�GHV�SDWLHQWV�DX�3)0*�����HVW�D�SRVWHULRUL�UHVWULFWLI�HQ�UHJDUG�GH�QRWUH�H[SrULHQFH��/HV�GLDJQRVWLFV�SRVrV�RQW�VRXYHQW
rWr�LQDWWHQGXV��YDOLGDQW�O
LQWrUsW�G
XQH�DSSURFKH�SDQJrQRPLTXH�G
HPEOrH��(Q�FRPSOrPHQW�GH�FHWWH�rWXGH����SDWLHQWV�DYHF�WULR�RQW�rWr�LQFOXV�GDQV�OH
FDGUH�GX�3)0*������/
DQDO\VH�ELRLQIRUPDWLTXH�GHV�VrTXHQFHV�GHV�JrQRPHV�HQ�WULR�HVW�HQ�FRXUV�HW�QRXV�SHUPHWWUD�GH�FRPSDUHU�OHV�VWUDWrJLHV
GLDJQRVWLTXHV�

3LiFH�MRLQWH���7DEOH�B:(6�SGI



6(66,216�6,08/7$1((6������6dTXHQcDJH�b
+DXW�'dELW

(ORGLH�*$87,(5

&6�������DQQjHV�GqH[SjULHQFH�GLDJQRVWLTXH�GX�VjTXHQhDJH�KDXW�GjELW�GH�OqH[RPH���GHV�DQRPDOLHV�GX�GjYHORSSHPHQW�f�OD
PjGHFLQH�JjQRPLTXH�GHV�PDODGLHV�UDUHV

$XWHXUV��

&KULVWHO�7+$89,1���������$QJH�/LQH�%58(/������$QWRQLR�9,72%(//2���������)UrGrULF�75$1�0$8�7+(0���������$UWKXU�625/,1���������$QQH�6RSKLH
'(1200(�3,&+21���������6RSKLH�1$0%27���������-XOLHQ�7+(9(121���������3DXO�.8(17=������9LUJLQLH�48(5(���������-XOLDQ�'(/$11(���������6rEDVWLHQ
0287721���������'DSKQr�/(+$//(���������1ROZHQQ�-($1�0$5&$,6���������3LHUUH�9$%5(6���������3K\VLFLDQ�V�*URXS�2USKDQRPL[������0DUWLQ�&+(9$5,1
��������&KDUORWWH�32(���������$QQH�/DXUH�026&$�%2,'521���������3DWULFN�&$//,(5���������(PLOLH�7,66(5$1'������<DQQLV�'8))285'���������&KULVWRSKH
3+,/,33(���������/DXUHQFH�)$,95(�������

���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��)+8�75$16/$'��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��'r�FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV���)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�FKURPRVRPLTXH�HW�PROrFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWr�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�h��ODERUDWRLUH�GH�JrQrWLTXH�FKURPRVRPLTXH�HW�PROrFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'rYHORSSHPHQW�HW�V\QGURPHV�PDIRUPDWLIV���)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ�
)UDQFH
���&HQWUH�GH�5rIrUHQFH�0DODGLHV�'HUPDWRORJLTXHV�HQ�0RVDwTXHV�0$*(&��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/H�JURXSH�GHV�JrQrWLFLHQV�FOLQLFLHQV�2USKDQRPL[�LQFOXW�$ODLQ�9HUORHV��&+8�3DULV��)UDQFH���$OH[DQGUD�.DUVHQWL��&+8�3DULV�(VW��)UDQFH���$OLFH
*ROGHQEHUJ��&+8�5RXHQ��)UDQFH���$XUrOLD�-DFTXHWWH��&+8�3DULV�*+�/D�3LWLr�6DOSsWULqUH�&KDUOHV�)RL[��)UDQFH���%rDWULFH�-RXUHW��&+8�7RXORXVH��)UDQFH��
%rDWULFH�/DXGLHU��&+5�2UOrDQV��)UDQFH���&KULVWLQH�&RXEHV��&+8�0RQWSHOOLHU��)UDQFH���&KULVWLQH�)UDQFDQQHW��&+8�&OHUPRQW�)G��)UDQFH���'DSKQr
/HKDOOH��&+8�&UrWHLO��)UDQFH���'DYLG�*HQHYLqYH��&+8�0RQWSHOOLHU��)UDQFH���'HOSKLQH�+HURQ��&+8�3DULV�*+�/D�3LWLr�6DOSsWULqUH�&KDUOHV�)RL[��)UDQFH��
'LGLHU�/DFRPEH��&+8�%RUGHDX[��)UDQFH���(OLVH�6FKDHIHU��&+8�6WUDVERXUJ��)UDQFH���(ORGLH�/DFD]H��&+�/H�+DYUH��)UDQFH���(PPDQXHO�-DFTXHPLQ��&+8
3DULV�6XG��)UDQFH���)DELHQQH�3ULHXU��&+8�6W�(WLHQQH���)DQQ\�/D�DUJH��&+8�&OHUPRQW�)G��)UDQFH���)ORUHQFH�3HWLW��&+58�/LOOH��)UDQFH���)UDQpRLV�)HLOOHW
�&+8�1DQF\��)UDQFH���*LOOHV�0RULQ��&+8�$PLHQV��)UDQFH���*ZHQDtOOH�'LHQH��&+8�7RXORXVH��)UDQFH���-DPHV�/HVSLQDVVH��&+�&KDPErU\��)UDQFH��
-HDQQH�$PLHO��&+8�3DULV��)UDQFH���-XGLWK�0HONL��&+8�3DULV�6XG��)UDQFH���/DtWLWLD�/DPEHUW��&+8�1DQF\��)UDQFH���/DXUHQFH�3HUULQ��&+8�3DULV��)UDQFH��
/XFLOH�3LQVRQ��&+8�0RQWSHOOLHU��)UDQFH���0DULH�/LQH�-DFTXHPRQW��&+8�5rXQLRQ��)UDQFH���0DULH�3LHUUH�&RUGLHU�$OH[��&+8�/\RQ��)UDQFH���0DULQH�/HEUXQ
�&+8�6W�(WLHQQH��)UDQFH���0DULRQ�*rUDUG�%ODQOXHW��&+8�&DHQ��)UDQFH���0DUMRODLQH�:LOOHPV��&+8�0RQWSHOOLHU��)UDQFH���0DVVLPLOLDQR�5RVVL��&+8�/\RQ�
)UDQFH���1LFRODV�&KDVVDLQJ��&+8�7RXORXVH��)UDQFH���1LFROH�3KLOLS��&+8�0DUVHLOOH��)UDQFH���5HQDXG�7RXUDLQH��&+8�6W�(WLHQQH��)UDQFH���6DOLPD�(O�
&KHKDGHK��&+8�6WUDVERXUJ��)UDQFH���6rYHULQH�$XGHEHUW�%HOODQJHU��&+8�%UHVW��)UDQFH���6RSKLH�%OHVVRQ��&+8�7RXUV��)UDQFH���<OLQH�&DSUL��&+8�3DULV�
)UDQFH����&+8��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�F\WRJrQrWLTXH�HW�JrQrWLTXH�PROrFXODLUH��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���VrTXHQpDJH�KDXW�GrELW��H[RPH��DQRPDOLHV�GX�GrYHORSSHPHQW��PrGHFLQH�JrQRPLTXH

5jVXPj��

/H�GLDJQRVWLF�rWLRORJLTXH�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�UDUHV��05��HVW�XQ�YrULWDEOH�HQMHX�GH�VDQWr�SXEOLTXH��(Q�)UDQFH��HOOHV�D�HFWHQW�SOXV�GH��
PLOOLRQV�GH�SHUVRQQHV��GRQW�OD�PRLWLr�GHPHXUH�DFWXHOOHPHQW�VDQV�FDXVH�JrQrWLTXH�LGHQWL�rH��/D�JUDQGH�KrWrURJrQrLWr�FOLQLTXH�HW�JrQrWLTXH�GHV�05
HVW �XQ �YrULWDEOH �Gr� �GLDJQRVWLTXH �SRXU �OH �JrQrWLFLHQ� �'HSXLV �XQH �GL]DLQH �G�DQQrHV� �OD �JrQrWLTXH �PrGLFDOH �FRQQDvW �XQ �YrULWDEOH �ERXOHYHUVHPHQW
WHFKQRORJLTXH�DYHF�OH�GrYHORSSHPHQW�GHV�WHFKQLTXHV�GH�VrTXHQpDJH�m�KDXW�GrELW��SHUPHWWDQW�O�DQDO\VH�GH�SDQHOV�GH�JqQHV�FLEOrV��GH�O�H[RPH��(6�
HW�GX�JrQRPH��*6��

3LRQQLqUH�GDQV�OH�GRPDLQH�HQ�)UDQFH��QRWUH�rTXLSH�D�UrDOLVr�GHSXLV������XQ�(6�GLDJQRVWLTXH�FKH]������DWWHLQWV�GH�05������SRVLWLIV�������HW����
QRQ�FRQFOXDQWV���������,QLWLDOHPHQW��O�(6��JqQHV�20,0��rWDLW�H�HFWXr�HQ�VROR�SRXU�GHV�UDLVRQV�rFRQRPLTXHV�FKH]�OHV�SDWLHQWV�DWWHLQWV�G�DQRPDOLHV
GX�GrYHORSSHPHQW�HW�RX�Gr�FLHQFH�LQWHOOHFWXHOOH��$'�',��DSUqV�$&3$�QRUPDOH��DYHF�XQ�GLDJQRVWLF�SRVLWLI�FKH]�HQYLURQ������$X��O�GHV�DQQrHV��QRXV
DYRQV�GrYHORSSr�XQH�VWUDWrJLH�G�RSWLPLVDWLRQ�GH�O�DQDO\VH�ELRLQIRUPDWLTXH��GrWHFWLRQ�GHV�&19�����HW�GHV�PXWDWLRQV�GH�O�$'1�PLWRFKRQGULDO
�������HW�GH�O�LQWHUSUrWDWLRQ�GHV�GRQQrHV��DXJPHQWDWLRQ�GX�QRPEUH�GH�EDVHV�GH�GRQQrHV�LQWHUURJrHV�GDQV�OH�SLSHOLQH�ELRLQIRUPDWLTXH��5&3
KHEGRPDGDLUH��GRXEOH�OHFWXUH�HW�SRROV�SDUHQWDX[���8QH�UrDQDO\VH�DQQXHOOH�GHV�GRQQrHV��TXL�SHUPHW�HQ�PR\HQQH�GH�FRQFOXUH�FKH]����GHV�SDWLHQWV
QrJDWLIV��HVW�rJDOHPHQW�GLVSRQLEOH�m�OD�GHPDQGH�GHV�SDWLHQWV�FOLQLFLHQV��$FWXHOOHPHQW��OH�UHQGHPHQW�GLDJQRVWLTXH�GH�O�(6�DYHF�SRROV�SDUHQWDX[
FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�$'�',�VDQV�GLDJQRVWLF�FOLQLTXH�rYLGHQW�V�rOqYH�m������)RUW�GH�FHWWH�H[SrULHQFH��O�DQDO\VH�G�(6�D�SURJUHVVLYHPHQW�rWr
rWHQGXH�m�G�DXWUHV�05�WHOOHV�TXH�OHV�PDODGLHV�QHXURJrQrWLTXHV�PXVFXODLUHV�����SDWLHQWV���DYHF�XQ�WDX[�GLDJQRVWLTXH�GH�����HW�OD�QrFHVVLWr�GH
GrYHORSSHU�GH�QRXYHOOHV�H[SHUWLVHV�FOLQLFR�ELRORJLTXHV�HW�GHV�OLHQV�DYHF�OHV�UrVHDX[�GH�ODERUDWRLUHV�H[SHUWV��1RXV�DYRQV�rJDOHPHQW�PLV�HQ�SODFH�XQ
FLUFXLW�G�XUJHQFH�SRXU�OD�UrDQLPDWLRQ�QrRQDWDOH�HW�OH�GLDJQRVWLF�SUrQDWDO��3DU�DLOOHXUV��XQH�UrDQDO\VH�GHV�GRQQrHV�HQ�UHFKHUFKH�WUDQVODWLRQQHOOH
�H[WHQVLRQ �DX[ �JqQHV �QRQ�20,0� �V�HVW �DYrUrH �WUqV �SHUIRUPDQWH �DYHF �O�LGHQWL�FDWLRQ �G�HQYLURQ ��� �QRXYHDX[ �JqQHV �FDXVDX[� �JUnFH �m �XQH
LQWHUURJDWLRQ�V\VWrPDWLTXH�GH�O�HQVHPEOH�GH�QRV�GRQQrHV�HW�XQ�SDUWDJH�GH�GRQQrHV�GHV�YDULDWLRQV�FDQGLGDWHV�VXU�GHV�SODWHIRUPHV�GrGLrHV
�*HQH0DWFKHU��'(&,3+(5��3KHQRPH&HQWUDO���TXL�SRXUURQW�sWUH�FRPSOrWrHV�SDU�OH�SURMHW�6ROYH�5'��8QH�SURMHFWLRQ�GH�O�DQDO\VH�V\VWrPDWLTXH�GHV
GRQQrHV�VHFRQGDLUHV��GL�rUHQWHV�OLVWHV�GH�JqQHV��D�SHUPLV�G�HQ�rYDOXHU�OHV�GL�FXOWrV��OHV�YHUURXV�m�OHYHU�HW�OHV�FRQVrTXHQFHV�VXU�O�RUJDQLVDWLRQ�GHV
VRLQV�

1RWUH �H[SrULHQFH �FRQ�UPH �OD �IDLVDELOLWr �HW �O�LQWrUsW �PDMHXU �G�LPSODQWHU �OH �6+' �SDQJrQRPLTXH �HQ �GLDJQRVWLF �GH ��qUH �LQWHQWLRQ �HW �GH �SRXUVXLYUH
O�DQDO\VH�GHV�GRQQrHV�HQ�UHFKHUFKH�WUDQVODWLRQQHOOH�D�Q�GH�OXWWHU�FRQWUH�O�LPSDVVH�GLDJQRVWLTXH�GDQV�OHV�05�
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GdYHORSSHPHQW��

&KULVWHO�'(3,(11(

&6�����,GHQWLuFDWLRQ�HW�FDUDFWjULVDWLRQ�GH�GHX[�QRXYHDX[�VLWHV�GqH[SDQVLRQV�7777$�777&$�UHVSRQVDEOHV�GqjSLOHSVLH�P\RFORQLTXH
IDPLOLDOH�

$XWHXUV��

&KULVWHO�'HSLHQQH������5DKHO�7��)ORULDQ������)ORULDQ�.UDIW������(OVD�/HLWDR������6DELQH�.D\D������6WHSKDQ�.OHEH������(ORL�0DJQLQ������$QQH�)OHXU�YDQ
5RRWVHODDU������-XOLHQ�%XUDWWL������6HEDVWLDQ�*LHVVHOPDQQ������1LNRODL�7VFKHUQRVWHU������-DQLQH�$OWPXHOOHU������$QDLGH�/DPLUDO������/LRQHO�7KLYDUG�����
)HOL[�5RVHQRZ�������.DUO�0DUWLQ�.OHLQ�������0DUN�%HQQHWW�������(ULF�/H*XHUQ������3LHUUH�/DEDXJH�������0HODQLH�%DKOR�������7LMVVHQ�0DULQD�$�-��������YDQ
GHQ�0DDJGHQEHUJ�$UQ�0�-�0��������0DUN�&RUEHWW�������-R]HI�*HF]�������FRQVRUWLXP�)$0(�����

���,QVWLW�W�I�U�+XPDQJHQHWLN��8QLYHUVLWoWVNOLQLNXP�(VVHQ��(VVHQ��$OOHPDJQH
���,QVWLWXW�I�U�+XPDQJHQHWLN��8QLYHUVLWoWVNOLQLNXP�(VVHQ��8QLYHUVWLWoW�'XLVEXUJ�(VVHQ��(VVHQ��$OOHPDJQH
���,QVWLWXW�I�U�+XPDQJHQHWLN��0HGLFDO�)DFXOW\��5:7+�$DFKHQ�8QLYHUVLW\��$DFKHQ��$OOHPDJQH
���'HSDUWPHQW�RI�1HXURORJ\��8QLYHUVLWoWVNOLQLNXP�(VVHQ��8QLYHUVWLWoW�'XLVEXUJ�(VVHQ��(VVHQ��$OOHPDJQH
���'rSDUWHPHQW�GH�QHXURORJLH��&+8�-HDQ�0LQMR]��%HVDQFRQ��)UDQFH
���WKH�'HSDUWPHQWV�RI�1HXURORJ\�DQG�&OLQLFDO�1HXURSK\VLRORJ\��$FDGHPLF�0HGLFDO�&HQWUH��$PVWHUGDP��$PVWHUGDP��3D\V�%DV
���'rSDUWHPHQW�GH�JrQrWLTXH��$3�+3��+zSLWDO�3LWLr�6DOSsWUqUH��3DULV��)UDQFH
���&RORJQH�&HQWHU�IRU�*HQRPLFV��&HQWHU�IRU�0ROHFXODU�0HGLFLQH�&RORJQH��&00&���8QLYHUVLW\�RI�&RORJQH��&RORJQH��$OOHPDJQH
���'rSDUWHPHQW�GH�QHXURORJLH��$3�+3��+zSLWDO�3LWLr�6DOSsWUqUH��3DULV��)UDQFH
����'HSDUWPHQW�RI�1HXURORJ\��(SLOHSV\�&HQWHU�)UDQNIXUW�5KLQH�0DLQ��*RHWKH�8QLYHUVLW\��)UDQNIXUW��$OOHPDJQH
����3RSXODWLRQ�+HDOWK�DQG�,PPXQLW\�'LYLVLRQ��7KH�:DOWHU�DQG�(OL]D�+DOO�,QVWLWXWH�RI�0HGLFDO�5HVHDUFK��0HOERXUQH��$XVWUDOLH
����'HSDUWPHQW�RI�1HXURORJ\��*XL�GH�&KDXOLDF�8QLYHUVLW\�+RVSLWDO��0RQWSHOOLHU��)UDQFH
����8QLYHUVLW\�0HGLFDO�&HQWUH�*URQLQJHQ��8QLYHUVLW\�RI�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
����'HSDUWPHQW�RI�1HXURORJ\�DQG�'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWUH��/HLGHQ��3D\V�%DV
����6FKRRO�RI�%LRORJLFDO�6FLHQFHV��6FKRRO�RI�0HGLFLQH��5RELQVRQ�5HVHDUFK�,QVWLWXWH��DQG�6RXWK�$XVWUDOLDQ�+HDOWK�DQG�0HGLFDO�5HVHDUFK�,QVWLWXWH���7KH
8QLYHUVLW\�RI�$GHODLGH��$GHODLGH��$XVWUDOLH
������7KH�8QLYHUVLW\�RI�$GHODLGH��$GHODLGH��$XVWUDOLH

0RWV�FOHIV���H[SDQVLRQ��UrSrWLWLRQ��PLFURVDWHOOLWH��SHQWDPqUHV��UrDUUDQJHPHQW�JrQRPLTXHV��VrTXHQFDJH�GH�JrQRPH��VrTXHQpDJH�QDQRSRUH�
SHLJQDJH�PROrFXODLUH��rSLOHSVLH��WUHPEOHPHQW�FRUWLFDO��P\RFORQXV

5jVXPj��

/�rSLOHSVLH�P\RFORQLTXH�DGXOWH�IDPLOLDOH��)DPLOLDO�$GXOW�0\RFORQLF�(SLOHSV\�RX�)$0(��HVW�XQH�PDODGLH�DXWRVRPLTXH�GRPLQDQWH�FDUDFWrULVrH�SDU�XQ
WUHPEOHPHQW�FRUWLFDO�RX�P\RFORQLTXH��IUrTXHPPHQW�DVVRFLr�m�GHV�FULVHV�G�rSLOHSVLH���3OXVLHXUV�ORFL�VXU�OHV�FKURPRVRPHV������HW���DYDLHQW�rWr
LGHQWL�rV �GDQV �OHV �DQQrHV ���������� �PDLV �OD �FDXVH �GH �OD �PDODGLH �HVW �UHVWrH �LQFRQQXH �SHQGDQW �SUqV �GH ��� �DQV� �(Q ������ �GHV �H[SDQVLRQV �GH
SHQWDPqUHV�7777$�777&$�RQW�rWr�LGHQWL�rHV�GDQV�XQ�LQWURQ�GX�JqQH�6$0'���VXU�OH�FKURPRVRPH���GDQV�GHV�IDPLOOHV�G�RULJLQH�MDSRQDLVH��(Q������
QRXV�DYLRQV�VrTXHQFr�OH�JrQRPH�HW�OH�WUDQVFULSWRPH�GH���PHPEUHV�DWWHLQWV�HW�GHX[�PHPEUHV�QRQ�DWWHLQWV�GH�GHX[�JUDQGHV�IDPLOOHV�OLrHV
UHVSHFWLYHPHQW�DX[�FKURPRVRPHV���HW���VDQV�WURXYHU�GH�YDULDQWV�SRQFWXHOV�RX�YDULDQWV�GH�VWUXFWXUH�DOWrUDQW�GHV�UrJLRQV�FRGDQWHV��/D�UHFKHUFKH
G�H[SDQVLRQ�GDQV�FHV�IDPLOOHV�D�SHUPLV�G�LGHQWL�HU�GHX[�QRXYHDX[�VLWHV�GH�O�H[SDQVLRQ�GH�7777$�777&$�GDQV�OHV�JqQHV�67$5'��HW�0$5&+��TXL�RQW
rWr �FRQ�UPrV �SDU �53�3&5 ��UHSHDW�SULPHG �3&5�� �1RXV �DYRQV �XWLOLVr �OH �VrTXHQpDJH �SDU �QDQRSRUHV �HW �OD �WHFKQLTXH �GH �SHLJQDJH �PROrFXODLUH �SRXU
FDUDFWrULVHU�OD�ORQJXHXU�HW�OD�VWUXFWXUH�GHV�H[SDQVLRQV�FKH]�SOXVLHXUV�PHPEUHV�DWWHLQWV�GH�GHX[�IDPLOOHV�IUDQpDLVHV�DYHF�H[SDQVLRQV�GDQV�OH�JqQH
0$5&+���&HV�DQDO\VHV�RQW�PRQWUr�TXH�OHV�H[SDQVLRQV�RQW�XQH�WDLOOH�PR\HQQH�FRPSULVH�HQWUH���HW����NE��DYHF�XQ�QRPEUH�GH�UrSrWLWLRQV�WRWDO
VXSrULHXU�m������1RXV�DYRQV�rJDOHPHQW�REVHUYr�XQH�YDULDELOLWr�WUqV�LPSRUWDQWH�GH�OD�WDLOOH�HW�GH�OD�VWUXFWXUH�GHV�H[SDQVLRQV�GDQV�OHV�FHOOXOHV�GX
VDQJ�SrULSKrULTXH��&KH]�OHV�LQGLYLGXV�SRUWHXUV�G�XQH�WUqV�JUDQGH�H[SDQVLRQ���!����NE���GHV�PLFURUrDUUDQJHPHQWV�FRPSOH[HV�DX�VLWH�GH�O�H[SDQVLRQ
UHSUrVHQWDQW�MXVTX�m�����GHV�DOOqOHV�SDWKRJqQHV�RQW�rWr�GrWHFWrV��VXJJrUDQW�TXH�FHV�H[SDQVLRQV�ULFKHV�HQ�$7�VRQW�WUqV�LQVWDEOHV�HW�TXH�FHWWH
LQVWDELOLWr�SHXW�V�DFFRPSDJQHU�GH�UrDUUDQJHPHQWV�JrQRPLTXHV��/�rWXGH�GH�O�H[SUHVVLRQ�GH�0$5&+��HW�67$5'��GDQV�OH�VDQJ�HW�OHV��EUREODVWHV�Q�D
SDV�SHUPLV�GH�PRQWUHU�G�LPSDFW�GH�OD�SUrVHQFH�GHV�H[SDQVLRQV�VXU�O�H[SUHVVLRQ�GHV�JqQHV�GDQV�OHVTXHOOHV�HOOHV�VH�VLWXHQW��&HV�UrVXOWDWV�FRQ�UPHQW
TXH �O�rSLOHSVLH �GH �W\SH �)$0( �HVW �OLrH �m �GHV �H[SDQVLRQV �SHQWDPrULTXHV �LQWURQLTXHV �LGHQWLTXHV �GDQV �JqQHV �GLVWLQFWV �ORFDOLVrV �VXU �GL�rUHQWV
FKURPRVRPHV��0LV�m�SDUW�OHXU�H[SUHVVLRQ�FrUrEUDOH��FHV�JqQHV�QH�VHPEOHQW�SDV�DYRLU�GH�OLHQ�IRQFWLRQQHO�HQWUH�HX[��VXJJrUDQW�TXH�O�H[SDQVLRQ�HVW
SDWKRJqQH�LQGrSHQGDPPHQW�GX�JqQH�UrFLSLHQW��1RXV�DSSRUWRQV�SRXU�OD�SUHPLqUH�IRLV�OD�SUHXYH�GH�OD�JUDQGH�LQVWDELOLWr�GH�FHV�H[SDQVLRQV�HW�GH
O�H[LVWHQFH�GH�PLFURUrDUUDQJHPHQWV�DX�VLWH�GH�O�H[SDQVLRQ�
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$XURUH�&XULH

&6�����/D�GjUjJXODWLRQ�GH�)2;3��SHXW�HQ�SDUWLH�H[SOLTXHU�OHV�FDUDFWjULVWLTXHV�FOLQLTXHV�REVHUYjHV�FKH]�OHV�SDWLHQWV�$5;

$XWHXUV��

*DtOOH�)ULRFRXUW������0DUF�.rUX]RUr������'HOSKLQH�+rURQ������6RSKLH�%HUWUDQG������)DQQ\�5RFKHIRUW������$QQH�5HERXO������7DWMDQD�1D]LU������$PDQGLQH
%UXQ������$QQH�&KH\OXV������&\ULO�0LJQRW������%RULV�.HUHQ������%rQrGLFWH�*rUDUG������*rUDOG�%XVV\������<YHV�3DXOLJQDQ������$QQLFN�7RXWDLQ������,VDEHOOH
0RUWHPRXVTXH������%ULJLWWH�*LOEHUW�'XVVDUGLHU������)DELHQQH�3ULHXU������5HQDXG�7RXUDLQH������1RXFKLQH�+DGMLNKDQL�������5DQG\�*ROOXE�������,VDEHOOH
%RELOOLHU�&KDXPRQW������9LQFHQW�GHV�3RUWHV�������$XURUH�&XULH�����

���805������,QVHUP��%UHVW��)UDQFH
���,16(50�805������%UHVW�8QLYHUVLW\��%UHVW��)UDQFH
���JrQrWLTXH�PrGLFDOH��KzSLWDO�3LWLr�6DOSsWULqUH��3DULV��)UDQFH
���,QVWLWXW�GHV�6FLHQFHV�&RJQLWLYHV��805�������&156��/\RQ��)UDQFH
���/�&���,6&��&156�805������&156��/\RQ��)UDQFH
���ODERUDWRLUH�GH�GLDJQRVWLF�JrQrWLTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���VHUYLFH�GH�JrQrWLTXH��&+8�7RXUV��7RXUV��)UDQFH
���VHUYLFH�GH�JrQrWLTXH��&+8�3RLWLHUV��3RLWLHUV��)UDQFH
���VHUYLFH�GH�JrQrWLTXH��&+8�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����0DUWLQRV�&HQWHU�IRU�%LRPHGLFDO�,PDJLQJ����0*+�+DUYDUG�0HGLFDO�6FKRRO��%RVWRQ��(WDWV�8QLV
����QHXURSrGLDWULH��+)0(��+&/��/\RQ��)UDQFH

0RWV�FOHIV���$5;��)2;3���VWULDWXP��PRGqOH�VRXULV��PHGLXP�VSLQ\�QHXURQV

5jVXPj��

$5;�FRGH�SRXU�XQ�IDFWHXU�GH�WUDQVFULSWLRQ��GRQW�OHV�PXWDWLRQV�RQW�rWr�DVVRFLrHV�m�GL�rUHQWV�V\QGURPHV�DOODQW�GH�GrIDXWV�GH�PLJUDWLRQ�QHXURQDOH
VrYqUHV��OLVVHQFrSKDOLH���m�GHV�IRUPHV�SOXV�PRGrUrHV�GH�Gr�FLHQFH�LQWHOOHFWXHOOH��',��OLrH�m�O�;��DSSDUHPPHQW�VDQV�DQRPDOLH�FrUrEUDOH�DVVRFLrH��/D
PXWDWLRQ�G�$5;�OD�SOXV�IUrTXHQWH��F����B���GXS����FRQVWLWXH�XQ�V\QGURPH�FOLQLTXH�UHFRQQDLVVDEOH��TXH�QRXV�DYRQV�GrFULW�HQ�GrWDLO�LO�\�D�TXHOTXHV
DQQrHV� �/HV �SDWLHQWV �$5; �SUrVHQWHQW �XQH �', �DVVRFLrH �m �XQH �DSUD[LH �FLQrWLTXH �GHV �PHPEUHV �VXSrULHXUV� �HW �m �XQH �SUrKHQVLRQ �WRXW �m �IDLW
FDUDFWrULVWLTXH��3DU�DLOOHXUV��RQ�REVHUYH�rJDOHPHQW�XQH�DWWHLQWH�GX�ODQJDJH��DLQVL�TX�XQH�GLPLQXWLRQ�VLJQL�FDWLYH�GX�YROXPH�GH�SOXVLHXUV�VWUXFWXUHV
FrUrEUDOHV�LQFOXDQW�QRWDPPHQW�OH�VWULDWXP��HW�SOXV�SDUWLFXOLqUHPHQW�OH�QR\DX�FDXGr���O�KLSSRFDPSH��OH�WKDODPXV��DLQVL�TXH�O�rSDLVVHXU�FRUWLFDOH�GX
J\UXV�SUrFHQWUDO� �'H�IDpRQ�WRXW �m�IDLW �LQWrUHVVDQWH� �XQH�FRUUrODWLRQ�VLJQL�FDWLYH�D�rWr�PLVH�HQ�rYLGHQFH�HQWUH�OD �GLPLQXWLRQ�GH�YROXPH�GX�QR\DX
FDXGr�HW�OD�VrYrULWr�GH�OD�JsQH�PRWULFH��TXDQWL�rH�SDU�O�rWXGH�FLQrPDWLTXH�G�XQ�PRXYHPHQW�GH�SUrKHQVLRQ�

1RXV�DYRQV�UrFHPPHQW�GrYHORSSr�XQ�PRGqOH�VRXULV�SRXU�OD�PXWDWLRQ�GXS���GX�JqQH�$5;�HW�DYRQV�SX�GrPRQWUHU�TXH�OHV�VRXULV�DYDLHQW�XQ
SKrQRW\SH�TXL�rWDLW�WUqV�VLPLODLUH�DX[�FDUDFWrULVWLTXHV�FOLQLTXHV�GHV�SDWLHQWV�SUrVHQWDQW�OD�PsPH�PXWDWLRQ��LQFOXDQW�GHV�GL�FXOWrV�GDQV�OD�PRWULFLWr
�QH�DYHF�DOWrUDWLRQ�GH�OD�SUrKHQVLRQ��1RXV�GrPRQWURQV�LFL �TX�$5;�UrJXOH�O�H[SUHVVLRQ�GX�JqQH�)2;3� �HW�TXH�O�H[SUHVVLRQ�GH�IR[S��HVW�GLPLQXrH
GDQV�OH�PRGqOH�VRXULV�GH�PXWDWLRQ�GXS���GX�JqQH�DU[��DOWrUDQW�OH�GrYHORSSHPHQW�GH�FHUWDLQHV�VRXV�SRSXODWLRQV�GH�QHXURQHV�VWULDWDX[�

/H�EXW�GH�QRWUH�rWXGH�HVW�GH�FRPSDUHU�OHV�FDUDFWrULVWLTXHV�FOLQLTXHV�GHV�SDWLHQWV�SUrVHQWDQW�XQH�PXWDWLRQ�GXS���GX�JqQH�$5;�DYHF�FHOOHV�GHV
SDWLHQWV �SUrVHQWDQW �XQH�PXWDWLRQ�GX�JqQH�)2;3�� �LQFOXDQW �SUR�O �QHXURSV\FKRORJLTXH� �DWWHLQWH�PRWULFH�HW �ODQJDJLqUH� �D�Q�GH�Gr�QLU �FRPELHQ�OHV
FDUDFWrULVWLTXHV�FOLQLTXHV�SUrVHQWrHV�SDU�OHV�SDWLHQWV�$5;�GXS����WURXYHQW�OHXU�RULJLQH�GDQV�OD�GrUrJXODWLRQ�GH�)2;3���'H�SOXV��QRXV�DYRQV�PLV�HQ
rYLGHQFH�OH�IDLW�TX�$5;�DFWLYH�DX�FRXUV�GX�GrYHORSSHPHQW�O�H[SUHVVLRQ�GH�)2;3���UrJXODQW�DLQVL�OD�GL�rUHQFLDWLRQ�GHV�QHXURQHV�*$%$�GX�VWULDWXP�HW
TXH�OD�GXSOLFDWLRQ�GH����SDLUHV�GH�EDVHV�G�$5;�GLPLQXH�O�DFWLYDWLRQ�GH�)2;3���DOWrUDQW�OH�GrYHORSSHPHQW�GHV�QHXURQHV�'UG���HW�OH�IRQFWLRQQHPHQW
GH�OD�YRLH�GLWH�GLUHFWH�RX�VWULDWRQLJUrH�GX�VWULDWXP��&HV�UrVXOWDWV�PHWWHQW�GRQF�HQ�rYLGHQFH�XQH�YRLH�FRPPXQH�HQWUH�OHV�JqQHV�$5;�HW�)2;3���TXL
SHUPHWWUDLW�GH�PLHX[�FRPSUHQGUH�O�RULJLQH�GHV�GrIDXWV�GH�PRWULFLWr��QH�HW�GH�ODQJDJH�REVHUYrV�FKH]�OHV�SDWLHQWV�$5;�GXS���
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3DXOLQH�/H�7DQQR

&6�����/HV�PXWDWLRQV�GX�JiQH�60$5&$��VRQW�UHVSRQVDEOHV�GqXQ�QRXYHDX�V\QGURPH�UHFRQQDLVVDEOH�GLVWLQFW�GX�V\QGURPH�GH
1LFRODLGHV�%DUDLWVHU�

$XWHXUV��

3DXOLQH�/H�7DQQR������*HUDUGD�&DSSXFFLR���������&DPLOOH�6D\RX������(PLOLH�7LVVHUDQW������6HUJLR�6RXVD������0DUNHWD�+DYORYLFRYD������(YDQ�(�(LFKOHU
�����)UDQpRLVH�'HYLOODUG������6HEDVWLHQ�0RXWWRQ�����������-XOLHQ�9DQ�*LOV�������&KULVWHOH�'XERXUJ�������6\OYLH�2GHQW�������$PrOLH�3LWRQ�������<DPDPRWR
7RVKL\XNL�����������1REXKLNR�2NDPRWR�������+HOHQ�)LUWK�������.D\�0HWFDOIH�������$QQD�0RK�������.LPEHUO\�&KDSPDQ�������$QQDODXUD�7RUHOOD���������
9LFHQ]R�1LJUR����������/DXUHQFH�3HUULQ�������-XOLHWWH�3LDUG�������*ZHQDtO�/H�*X\DGHU�������7KLEDXG�-RXDQ������&KULVWHO�7KDXYLQ�5RELQHW����������
-rUzPH�*RYLQ�������<DQQLV�'X�RXUG������5DRXO�&0�+HQQHNDP�������$QWRQLR�9LWREHOOR������-XOLHQ�7KHYHQRQ������1LFROD�%UXQHWWL�3LHUUL�������

���'rSDUWHPHQW�GH�*rQrWLTXH��*rQRPLTXH�HW�3URFUrDWLRQ��&+8�*UHQREOH�$OSHV��*5(12%/(��)UDQFH
���'HSDUWPHQW�RI�7UDQVODWLRQDO�0HGHFLQH��)HGHULFR�,,�8QLYHUVLW\��1DSOHV��,WDOLH
���7HOHWKRQ�,QVWLWXWH�RI�*HQHWLFV�DQG�0HGLFLQH��3R]]XROL��1DSOHV��,WDOLH
���&($��,16(50��%,*�%*(��8QLYHUVLWr�*UHQREOH�$OSHV��*5(12%/(��)UDQFH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�'LVRUGHUV��8QLYHUVLWr�GH�%RXUJRJQH�)UDQFKH�&RPWr��)+8�75$16/$'��'LMRQ��)UDQFH
���6HUYLpR�GH�*HQrWLFD�0rGLFD��+RVSLWDO�SHGLDWULFR�GH�&RLPEUD��&RLPEUD��3RUWXJDO
���'HSDUWPHQW�RI�%LRORJ\�DQG�0HGLFDO�*HQHWLFV��&KDUOHV�8QLYHUVLW\�3UDJXH��QG�)DFXOW\�RI�0HGLFLQH�DQG�8QLYHUVLW\�+RVSLWDO�0RWRO��3UDJXH�
5rSXEOLTXH�WFKqTXH
���'HSDUWPHQW�RI�*HQRPH�6FLHQFHV��8QLYHUVLW\�RI�:DVKLQJWRQ�6FKRRO�RI�0HGLFLQH��6HDWWOH��(WDWV�8QLV
���'rSDUWHPHQW�GH�*rQrWLTXH��*rQRPLTXH�HW�3URFUrDWLRQ��&+8�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����5HIHUHQFH�&HQWHU�IRU�'HYHORSPHQWDO�$QRPDOLHV��'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��%RUGHDX[�8QLYHUVLW\�+RVSLWDO��%RUGHDX[��)UDQFH
����,16(50��%XUJXQG\�8QLYHUVLW\��'LMRQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�PROrFXODLUH�HW�*rQRPLTXH��%07�+&��-HDQ�'DXVVHW���5HQQHV��)UDQFH
����,QVWLWXW�GH�*rQrWLTXH�HW�'rYHORSSHPHQW�GH�5HQQHV��,*'5���8QLY�5HQQHV��5HQQHV��)UDQFH
����,QVWLWXW�GH�*rQrWLTXH�HW�GH�%LRORJLH�0ROrFXODLUH�HW�&HOOXODLUH��+zSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��,ONLUFK��)UDQFH
����,QVWLWXWH�RI�0HGLFDO�*HQHWLFV��7RN\R�:RPHQ
V�0HGLFDO�8QLYHUVLW\��7RN\R��-DSRQ
����,QVWLWXWH�RI�,QWHJUDWHG�0HGLFDO�6FLHQFHV��7RN\R�:RPHQ
V�0HGLFDO�8QLYHUVLW\��7RN\R��-DSRQ
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VDND�:RPHQ
V�DQG�&KLOGUHQ
V�+RVSLWDO��,]XPL��-DSRQ
����&DPEULGJH�%LRPHGLFDO�&DPSXV��&DPEULGJH�8QLYHUVLW\�+RVSLWDOV�1+6�)RXQGDWLRQ�7UXVW��&DPEULGJH��5R\DXPH�8QL
����0DQFKHVWHU�&HQWHU�IRU�*HQRPLF�0HGLFLQH��6W�0DU\
V�+RVSLWDO��0DQFKHVWHU��5R\DXPH�8QL
����'HSDUWPHQW�RI�*HQHWLFV�DQG�0HWDEROLVP��&KLOGUHQ
V�1DWLRQDO�0HGLFDO�&HQWHU��:DVKLQJWRQ��(WDWV�8QLV
����'HSDUWPHQW�RI�3UHFLVLRQ�0HGLFLQH��8QLYHUVLW\�RI�&DPSDQLD��/XLJL�9DQYLWHOOL���1DSOHV��,WDOLH
����'HSDUWPHQW�RI�3UHFLVLRQ�0HGLFLQH��8QLYHUVLW\�RI�&DPSDQLD���1DSOHV��,WDOLH
����'HSDUWPHQW�RI�*HQHWLFV��5REHUW�'HEUr�+RVSLWDO��$3�+3��3DULV��)UDQFH
����&HQWUH�GH�*rQrWLTXH�KXPDLQH��8QLYHUVLWr�GH�)UDQFKH�&RPWr��%HVDQpRQ��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��3RLWLHUV�8QLYHUVLW\�+RVSLWDO��3RLWLHUV��)UDQFH
����8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�5rIrUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'rYHORSSHPHQW�GH�O
,QWHU�5rJLRQ�(VW���+zSLWDO�'
HQIDQWV��&+8�'LMRQ�
%RXUJRJQH��'LMRQ��)UDQFH
����&($��,16(50��%,*�%*(��8QLYHUVLWr�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULFV�DQG�7UDQVODWLRQDO�*HQHWLFV��$FDGHPLF�0HGLFDO�&HQWHU��8QLYHUVLW\�RI�$PVWHUGDP��$PVWHUGDP��3D\V�%DV

0RWV�FOHIV���60$5&$���V\QGURPH�GH�1LFRODLGHV�%DUDLWVHU�V\QGURPH��%,66��5HYHUVH�3KHQRW\SLQJ��'r�FLHQFH�LQWHOOHFWXHOOH

5jVXPj��

/H�JqQH�60$5&$���0,0���������FRGH�SRXU�O�XQH�GHV�VRXV�XQLWrV�FDWDO\WLTXHV�GX�FRPSOH[H�GH�UHPRGHODJH�GH�OD�FKURPDWLQH�6:,�61)��/HV�YDULDQWV
KrWrUR]\JRWHV�QRQ�WURQTXDQWV�VXUYHQDQW�GDQV�OHV�GRPDLQHV�KHOLFDVH�GH�OD�UrJLRQ�$73DVH�GH�FH�JqQH�VRQW�UHVSRQVDEOHV�GX�V\QGURPH�GH�1LFRODLGHV
%DUDLWVHU ��1&%56� ��0,0��������� �XQ �V\QGURPH �UHFRQQDLVVDEOH �VH �FDUDFWrULVDQW �SDU �XQH �Gr�FLHQFH �LQWHOOHFWXHOOH �VrYqUH �HW �GHV �PDOIRUPDWLRQV
FRQJrQLWDOHV�PXOWLSOHV��'DQV�FHWWH�rWXGH�QRXV�GrFULYRQV�XQ�QRXYHDX�SKrQRW\SH�UHFRQQDLVVDEOH�HQ�OLHQ�DYHF�GHV�PXWDWLRQV�GH�QRYR�GH�60$5&$��

*UnFH �m �XQH �FROODERUDWLRQ �PXOWLFHQWULTXH �LQWHUQDWLRQDOH� �QRXV �DYRQV �LGHQWL�r ��� �LQGLYLGXV �DSSDUWHQDQW �m ��� �IDPLOOHV �SUrVHQWDQW �XQ �WURXEOH �GX
QHXURGrYHORSSHPHQW�V\QGURPLTXH�GLVWLQFW�GX�1&5%6�HW�SRXU�OHVTXHOV�OHV�rWXGHV�JrQrWLTXHV�GH�VrTXHQpDJH�QRXYHOOH�JrQrUDWLRQ�UHWURXYDLHQW�XQ
YDULDQW �60$5&$� �FRPPH �VHXO �FDQGLGDW� �$�Q �GH �SURJUHVVHU �GDQV �O�LQWHUSUrWDWLRQ �GH �FHV �YDULDQWV� �QRXV �DYRQV �UrSHUWRULr �OHV �GRQQrHV �FOLQLTXHV
GrWDLOOrHV�GHV�SDWLHQWV��FROOHFWr�OHXUV�rFKDQWLOORQV�VDQJXLQV�SRXU�H�HFWXHU�GX�51$�VHT�HW�LQWURGXLW�OHXUV�YDULDQWV�GDQV�XQ�PRGqOH�OHYXUH�

3DUPL�OHV����LQGLYLGXV��GL[�SUrVHQWDLHQW�XQ�SKrQRW\SH�UHFRQQDLVVDEOH�GLVWLQFW�GX�1&%56��/HV�VLJQHV�UrFXUUHQWV�FKH]�FHV�SDWLHQWV�LQFOXDLHQW�XQ
EOHSKDURSKLPRVLV�HW�XQ�rSLFDQWKXV��DVVRFLrV�m�XQH�Gr�FLHQFH�LQWHOOHFWXHOOH�GH�GHJUr�YDULDEOH�HW�m�GHV�WURXEOHV�JDVWUR�LQWHVWLQDX[��/HV�YDULDWLRQV
rWDLHQW�WRXWHV�VLWXrHV�HQ�GHKRUV�GHV�GRPDLQHV�KHOLFDVHV�FODVVLTXHPHQW�LPSOLTXrV�GDQV�OH�1&%56��/HV�VHSW�DXWUHV�LQGLYLGXV�SUrVHQWDLHQW�GHV
V\PSWzPHV�YDULDEOHV�TXL�QH�SRXYDLHQW�sWUH�UDSSURFKrV�QL�GX�1&%56�QL�GH�FH�QRXYHDX�SKrQRW\SH��1RV�UrVXOWDWV�GH�51$�VHT�RQW�PLV�HQ�rYLGHQFH
GHV�VLJQDWXUHV�WUDQVFULSWRPLTXHV�GLVWLQFWHV�HQWUH�OHV�SDWLHQWV�1&%56��FHX[�SUrVHQWDQW�XQ�SKrQRW\SH�FRPPXQ�UHFRQQDLVVDEOH�HW�OHV�SDWLHQWV
DVSrFL�TXHV��/H�SUR�O�GH�FURLVVDQFH�GHV�OHYXUHV�rWDLW�GL�rUHQW�HQWUH�OHV�VRXFKHV�PXWDQWHV�1&%56�HW�OHV�DXWUHV�VRXFKHV�SRUWDQW�GHV�YDULDQWV�QRQ
1&%56��IDLVDQW�rYRTXHU�O�K\SRWKqVH�GH�PrFDQLVPHV�PROrFXODLUHV�GLVWLQFWV�

(Q�FRQFOXVLRQ�QRXV�DYRQV�PRQWUr�TX�HQ�SOXV�GX�1&%56��OHV�YDULDQWV�KrWrUR]\JRWHV�GH�QRYR�QRQ�WURQTXDQWV�GH�60$5&$��VRQW�DVVRFLrV�m�XQ
QRXYHDX�V\QGURPH�UHFRQQDLVVDEOH�TXH�QRXV�DYRQV�DSSHOr�%,66��SRXU�%OHSKDURSKLPRVLV�,QWHOOHFWXDO�GLVDELOLW\�60$5&$��6\QGURPH�
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$PdOLH�3,721

&6�����'HV�YDULDQWV�IUDPHVKLIWV�GDQV�OH�JiQH�FRGDQW�OH�IDFWHXU�G
jSLVVDJH�QHXURQDO�129$��FRQGXLVHQW�f�OqDSSDULWLRQ�GqXQH
SDUWLH�&�WHUPLQDOH�DQRUPDOH�HW�SURYRTXHQW�XQH�IRUPH�VjYiUH�GH�GjuFLHQFH�LQWHOOHFWXHOOH�DYHF�WUDLWV�DXWLVWLTXHV�

$XWHXUV��

)UDQFHVFD�0DWWLROL������JDHOOH�+D\RW������%HUWUDQG�,VLGRU������)UHGHULF�7UDQ�0DX�7KHP������1DWKDOLH�'URXRW������MrUrPLH�FRXUUDXG������&KDQWDO�6HOOLHU
�����1ROZHQQ�-HDQ������6RSKLH�1DPERW������6HEDVWLHQ�0RXWWRQ������-DPHO�&KHOO\������$LGD�7HOHJUD�������FKULVWHOOH�JRO]LR������1LFRODV�&KDUOHW�
%HUJXHUDQG������-HDQ�/RXLV�0DQGHO������$PrOLH�3LWRQ����

���'rSDUWHPHQW�GH�QHXURJrQrWLTXH�PrGHFLQH�WUDQVODWLRQQHOOH��,*%0&��6WUDVERXUJ��)UDQFH
���'HSDUWHPHQW�GH�QHXURJrQrWLTXH��,*%0&��LOONLUFK��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH����1DQWHV��)UDQFH
���ODERUDWRLUH�GH�JrQrWLTXH�PROrFXODLUH��KRSLWDX[�XQLYHUVLWDLUHV�GH�VWUDVERXUJ��VWUDVERXUJ��)UDQFH
�����,*%0&��,OONLUFK��)UDQFH
���&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�UrIrUHQFH�c$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVh��+zSLWDO�G�(QIDQWV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��GLMRQ��)UDQFH
���&HQWUH�GH�*rQrWLTXH�HW�&HQWUH�GH�UrIrUHQFH�c$QRPDOLHV�GX�'rYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVh��+zSLWDO�G�(QIDQWV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��LOONLUFK��)UDQFH
���'rSDUWHPHQW�GH�QHXURJrQrWLTXH�PrGHFLQH�WUDQVODWLRQQHOOH��,*%0&��,OONLUFK��)UDQFH
���JHQHG[��JHQHG[��*DLWKHUVEXUJ���(WDWV�8QLV

0RWV�FOHIV���129$���rSLVVDJH��Gr�FLHQFH�LQWHOOHFWXHOOH��51$�6HT��FURLVVDQFH�D[RQDOH��IUDPHVKLIW

5jVXPj��

/HV �IRUPHV �PRQRJrQLTXHV �GH �Gr�FLHQFH �LQWHOOHFWXHOOH ��',� �VRQW �FDUDFWrULVrHV �SDU �XQH �H[WUsPH �KrWrURJrQrLWr� �LPSOLTXDQW �SOXV �GH �� ���� �JqQHV�
(QYLURQ�XQ�TXDUW�GH�FHV�JqQHV�FRGHQW�SRXU�GHV�SURWrLQHV�MRXDQW�XQ�UzOH�GDQV�OD�PDWXUDWLRQ�HW�OD�UrJXODWLRQ�GHV�$51�PHVVDJHUV��rSLVVDJH�
H[SRUWDWLRQ��GrJUDGDWLRQ��UrJXODWLRQ�GH�OD�WUDGXFWLRQ��HWF��1RXV�UDSSRUWRQV�O
LGHQWL�FDWLRQ�GH�VL[�LQGLYLGXV��DYHF�LQVHUWLRQV�GHOHWLRQV�GH�QRYR�GDQV�OH
JqQH�129$���SUrFrGHPPHQW�DVVRFLr�m�XQH�DXWUH�D�HFWLRQ�QHXURORJLTXH��O�DWD[LH�SDUDQrRSODVLTXH�RSVRFORQXV�P\RFORQXV��320$���/HV�VL[�YDULDQWV
VRQW�VXUYHQXV�GDQV�XQH�UrJLRQ�ULFKH�HQ�*&�GH�O�H[RQ���GX�JqQH��SDXYUHPHQW�FRXYHUWH�SDU�OHV�DQDO\VHV�G�H[RPH��,OV�FRQGXLVHQW�WRXV�m�XQ�PsPH
GrFDODJH�GX�FDGUH�GH�OHFWXUH��m�SDUWLU�GHV�DFLGHV�DPLQrV�����m������HQWUDLQDQW�O�DSSDULWLRQ�G�XQH�SDUWLH�&�WHUPLQDOH�FRPPXQH�GH�����DFLGHV
DPLQrV��/HV�WHVWV�GH�VXUH[SUHVVLRQ�GDQV�OHV�FHOOXOHV�+H/D�RQW�PRQWUr�TXH�OD�SURWrLQH�PXWDQWH�9DO���*O\IV��0XW����LGHQWL�r�FKH]�OH�SUHPLHU�SDWLHQW
GH�OD�FRKRUWH��HVW�H[SULPrH�GH�PDQLqUH�VWDEOH�HW�QH�SUrVHQWH�SDV�G�DQRPDOLH�GH�ORFDOLVDWLRQ�FHOOXODLUH��129$��FRGH�SRXU�XQH�SURWrLQH�GH�OLDLVRQ�m
O
$51�TXL�UrJXOH�OHV�rYrQHPHQWV�G
rSLVVDJH�DOWHUQDWLI�DX�FRXUV�GX�GrYHORSSHPHQW�GX�FHUYHDX��'HV�rWXGHV�DQWrULHXUHV�D\DQW�LQDFWLYr�FH�JqQH�FKH]
OD �VRXULV �RQW �UrYrOr �TXH �129$� �FRQWUzODLW �VSrFL�TXHPHQW� �HQWUH �DXWUHV� �O
H[SUHVVLRQ �GH �WUDQVFULWV �DOWHUQDWLIV �GDQV �GHV �JqQHV �LPSOLTXrV �GDQV �OD
JXLGDQFH�D[RQDOH��6DLWR�HW�DO��������HW�GDQV�OD�IRUPDWLRQ�GHV�V\QDSVHV��6DLWR�HW�DO����������3RXU�LGHQWL�HU�OHV�FLEOHV�GH�129$��FKH]�O
KRPPH��QRXV
DYRQV�H�HFWXr�GHV�rWXGHV�WUDQVFULSWRPLTXHV�VXU�OHV�FHOOXOHV�VRXFKHV�QHXUDOHV�KXPDLQHV��K16&��R|�129$� �D�rWr�LQDFWLYr�SDU�VL51$��1RXV�DYRQV
LGHQWL�r �TXDUDQWH �JqQHV �GRQW �O�rSLVVDJH �DOWHUQDWLI �rWDLW �DOWrUr �DSUqV �LQDFWLYDWLRQ �GH �129$�� �FRGDQW �SRXU �GHV �SURWrLQHV �LPSOLTXrHV �GDQV �OD
WUDQVGXFWLRQ�GX�VLJQDO� �OH �UHPRGHODJH�GX�F\WRVTXHOHWWH �HW �OD �SURMHFWLRQ�GH�QHXURQHV�� �OD �IRUPDWLRQ�GH�GHQGULWH� �(Q�XWLOLVDQW �GHV�WHVWV �GH
VXUH[SUHVVLRQ�GDQV�GHV�FHOOXOHV�+H/D��QRXV�DYRQV�SX�FRQ�UPHU�O�LPSOLFDWLRQ�GH�129$��GDQV�OD�UrJXODWLRQ�GH�O�rSLVVDJH�DOWHUQDWLYH�GH�FHUWDLQV�GH
FHV�JqQHV��6*&(��625%6���1(2���HWF���/D�YDULDWLRQ�0XW��DOWqUH�FHWWH�IRQFWLRQ�GH�UrJXODWLRQ�GH�O�rSLVVDJH��DLQVL�TXH�OD�FDSDFLWr�GH�129$��m�OLHU
O�$51P���(Q�Q��HQ�XWLOLVDQW�XQ�PRGqOH�GH�SRLVVRQ�]qEUH��QRXV�DYRQV�PRQWUr�TXH�O
LQDFWLYDWLRQ�GH�O�RUWKRORJXH�GH�129$��FKH]�OH�SRLVVRQ�HQWUDvQDLW
XQH�GLPLQXWLRQ�GX�QRPEUH�G�D[RQHV�UHOLDQW�OHV�WHFWD�RSWLTXHV�GX�SRLVVRQ�HW�TXH�FH�SKrQRW\SH�rWDLW�VDXYr�SDU�O
H[SUHVVLRQ�GH�O
$51P�KXPDLQ
129$��VDXYDJH�PDLV�SDV�GH�O�$51P�PXWr�0XW���*OREDOHPHQW��QRWUH�rWXGH�PRQWUH�TXH�GHV�YDULDWLRQV�IUDPHVKLIW�GH�QRYR�ORFDOLVrHV�GDQV�O�H[RQ��
GH�129$��FRQGXLVHQW�m�XQ�WURXEOH�GX�QHXURGrYHORSSHPHQW�DYHF�',�VrYqUH��GHV�WUDLWV�DXWLVWLTXHV�HW�DXWUHV�PDQLIHVWDWLRQV�FOLQLTXHV�UHVVHPEODQW�DX
V\QGURPH�G�$QJHOPDQ��&HV�UrVXOWDWV�VRXOLJQHQW�O�LPSRUWDQFH�GH�OD�UrJXODWLRQ�GH�O�rSLVVDJH�DOWHUQDWLI�ORUV�GX�GrYHORSSHPHQW�GX�FHUYHDX�
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$UWHP�.,0

&6�����9DULDQWV�V\QRQ\PHV�HW�OH�ELDLV�GqXVDJH�GH�FRGRQV���LPSDFW�VXU�6RQLF�+HGJHKRJ�GDQV�OqKRORSURVHQFjSKDOLH

$XWHXUV��

$UWHP�.LP������-HURPH�/H�'RXFH������)DUDK�'LDE������&KULVWqOH�'XERXUJ������6\OYLH�2GHQW���������9DOrULH�'XSr������9rURQLTXH�'DYLG������/XLV�'LDPEUD
�����(UZDQ�:DWULQ������0DULH�GH�7D\UDF����

���,QVWLWXW�GH�*rQrWLTXH�HW�'rYHORSSHPHQW�GH�5HQQHV��,*'5���8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
���,*'5�805�����&156��8QLYHUVLWr�5HQQHV����5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH�HW�*rQRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���&HQWUH�GH�UrIrUHQFH��0DODGLHV�5DUHV��&/$'�2XHVW��&+8�5HQQHV��5HQQHV��)UDQFH
���&5(*��&21,&(7��8QLYHUVLGDG�1DFLRQDO�GH�/D�3ODWD��/D�3ODWD��$UJHQWLQH

0RWV�FOHIV���FRGRQ��YDULDQW�V\QRQ\PH��WUDGXFWLRQ��6RQLF�+HGJHKRJ

5jVXPj��

'HV�YDULDWLRQV�V\QRQ\PHV�GX�JrQRPH�VRQW�DXMRXUG�KXL�FRQQXHV�SRXU�OHXUV�LPSOLFDWLRQV�GDQV�FHUWDLQHV�PDODGLHV�JrQrWLTXHV�GX�IDLW�GH�OHXU�LPSDFW
SRVVLEOH�VXU�O
rSLVVDJH�RX�OH�UHSOLHPHQW�GH�O�$51P��PDLV�rJDOHPHQW�VXU�OD�UrJXODWLRQ�GH�O�H[SUHVVLRQ�GHV�JqQHV�SDU�OHV�PLFUR�$51��/D�FRQQDLVVDQFH
GH�OHXUV�H�HWV�VXU�O�XVDJH�GHV�FRGRQV�V\QRQ\PHV�HW�VXU�OD�WUDGXFWLRQ�GDQV�XQ�FRQWH[WH�FOLQLTXH�UHVWH�FHSHQGDQW�SDUFHOODLUH�

'DQV �FHWWH �rWXGH� �QRXV �H[SORURQV �O
LPSDFW �IRQFWLRQQHO �GH �YDULDQWV �V\QRQ\PHV �GDQV �OH �JqQH �6RQLF �+HGJHKRJ ��6++�� �LGHQWL�rV �FKH] �GHV �SDWLHQWV
DWWHLQWV�G
KRORSURVHQFrSKDOLH����XQH�DQRPDOLH�FrUrEUDOH�FRQJrQLWDOH�UrVXOWDQW�G
XQ�FOLYDJH�LQFRPSOHW�GX�FHUYHDX�DQWrULHXU��

/�DQDO\VH �UrWURVSHFWLYH �GH �GRQQrHV �GH �VrTXHQpDJH �GH ���� �SDWLHQWV �DWWHLQWV �G�KRORSURVHQFrSKDOLH �D �SHUPLV �G�LGHQWL�HU �KXLW �YDULDQWV �V\QRQ\PHV
GDQV�OH�JqQH�6++�FKH]����GH�FHV�SDWLHQWV� �/�DQDO\VH�GH�SRSXODWLRQV�FRQWUzOHV��JQRP$'��)5H;��*R1/��D�PLV�HQ�rYLGHQFH�O�H[LVWHQFH�G�XQ
HQULFKLVVHPHQW �VLJQL�FDWLI �GH�YDULDQWV �V\QRQ\PHV�GDQV�OH �JqQH�6++ �GDQV�QRWUH �FRKRUWH �GH�SDWLHQWV �DWWHLQWV �G�KRORSURVHQFrSKDOLH� �VXJJrUDQW �XQ
UzOH�GDQV�O�rWLRORJLH�GH�FHWWH�PDODGLH�

1RXV �DYRQV �rYDOXr �GH�IDpRQ�V\VWrPDWLTXH�O�LPSDFW �GH �FHV �YDULDQWV �VXU �OD �WUDQVFULSWLRQ �HW �OD �WUDGXFWLRQ �GX�JqQH�6++ �SDU �GHV �DSSURFKHV
FRPSXWDWLRQQHOOHV �HW �SDU �GHV�YDOLGDWLRQV�LQ �YLWUR� �&HV�DQDO\VHV�RQW �GrPRQWUr�TXH�OHV �YDULDQWV �V\QRQ\PHV�LGHQWL�rV�Q�HQWUDLQDLHQW �SDV�GH�GrIDXW
G�rSLVVDJH�GH�O�$51P�RX�GH��[DWLRQ�GH�PLFUR�$51��QL�PsPH�GH�PRGL�FDWLRQ�GH�OD�VWUXFWXUH�SUrGLWH�GH�O�$51P��(OOHV�RQW�FHSHQGDQW�LQGLTXr�XQ�H�HW
KDXWHPHQW�SUREDEOH�GH�FLQT�GH�FHV�YDULDQWV�VXU�OD�G\QDPLTXH�GH�OD�WUDGXFWLRQ�GX�JqQH�6++���,QWURGXLVDQW�GHV�FRGRQV�V\QRQ\PHV�SRVVrGDQWV�OHV
SURSULrWrV� ELRFKLPLTXHV� GL�rUHQWHV�� FHV� YDULDQWV� V\QRQ\PHV�PRGL�HUDLHQW� OD� YLWHVVH� GH� OD� WUDGXFWLRQ� HW� OD� FDSDFLWr�� GH� OD� SURWrLQH� D�� VH� UHSOLHU
FRUUHFWHPHQW��/HV�H[SrULHQFHV�UrDOLVrHV�LQ�YLWUR�RQW�GrPRQWUr�TXH�FHV�FLQT�YDULDQWV�V\QRQ\PHV�VRQW�HQ�H�HW�DVVRFLrV�m�XQH�UrGXFWLRQ�VLJQL�FDWLYH
GH�OD�TXDQWLWr�GH�OD�SURWrLQH�SURGXLWH��UrGXFWLRQ�DOODQW�GH�����m�������(Q�LQKLEDQW�OH�SURWrDVRPH��QRXV�DYRQV�SX�UHVWDXUHU�OHV�TXDQWLWrV�SURWrLTXHV
SRXU�TXDWUH�GH�FHV�FLQT�YDULDQWV�V\QRQ\PHV��FRQ�UPDQW�DLQVL�OHXU�LPSDFW�VXU�OD�VWDELOLWr�HW�OH�UHSOLHPHQW�GH�OD�SURWrLQH�6++��'H�SOXV��QRXV�DYRQV�SX
PRQWUHU �XQH �FRUUrODWLRQ �VLJQL�FDWLYH �HQWUH �OHV �YDOHXUV �GH �UrGXFWLRQ �SURWrLTXH �rYDOXrHV �H[SrULPHQWDOHPHQW �HW �OHV �PHVXUHV �FRPSXWDWLRQQHOOHV
G�XVDJH�GH�FRGRQV��5� ������3 ���������VRXOLJQDQW�DLQVL�OD�SHUWLQHQFH�GH�FHUWDLQV�PRGqOHV�SHUPHWWDQW�GH�SUrGLUH�O�LPSDFW�GHV�YDULDQWV�V\QRQ\PHV
VXU�OD�WUDGXFWLRQ�

&RQVLGrUDQW �OH �UzOH �FULWLTXH �GH �6++ �GDQV �OH �GrYHORSSHPHQW �FrUrEUDO� �QRV �UrVXOWDWV �LQGLTXHQW �O�LPSRUWDQFH �GHV �YDULDQWV �V\QRQ\PHV �GDQV
O
KRORSURVHQFrSKDOLH�HW�VRXOLJQHQW�TXH�OHV�YDULDQWV�V\QRQ\PHV�SHXYHQW�DYRLU�XQ�UzOH�PDMHXU�GDQV�OHV�SDWKRORJLHV�JrQrWLTXHV��LQGrSHQGDPPHQW
G�XQH�SRVVLEOH�DOWrUDWLRQ�GH�O�rSLVVDJH�GHV�$51P�
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7KRPDV�%285*(521

&6�����'LtHUHQFHV�LQ�WKH�JHQHWLF�EDFNJURXQG�FRQWULEXWH�WR�ULVN�DQG�UHVLOLHQFH�WR�DXWLVP

$XWHXUV��

7KRPDV�5ROODQG������)UHGG\�&OLTXHW������$OH[DQGUH�0DWKLHX������$PDXU\�9D\VVH������&ODLUH�/HEORQG������)UHGHULTXH�$PVHOOHP������$QQD�0DUXDQL�����
5LFKDUG�'HORUPH������7KRPDV�%RXUJHURQ����

���1HXURVFLHQFH��,QVWLWXW�3DVWHXU��3$5,6��)UDQFH
�����+RSLWDO�5REHUW�'HEUr�$3+3��3$5,6��)UDQFH

0RWV�FOHIV���DXWLVP��UHVLOLHQFH��SHQHWUDQFH

5jVXPj��

%DFNJURXQG��,Q�WKH�ODVW����\HDUV��WKHUH�ZDV�D�WUHPHQGRXV�SURJUHVV�LQ�LGHQWLI\LQJ�JHQHV�DVVRFLDWHG�WR�DXWLVP�VSHFWUXP�GLVRUGHUV��$6'���7KH�JHQHWLF
DUFKLWHFWXUH�RI�$6'�LV�FRPSOH[��UDQJLQJ�IURP�DSSDUHQWO\�PRQRJHQLF�IRUPV�RI�WKH�GLVRUGHU�WR�KLJKO\�SRO\JHQLF�IRUPV��+RZHYHU��LI�UDUH�GHOHWHULRXV
PXWDWLRQV�D�HFWLQJ�DSSUR[LPDWHO\�����JHQHV�DUH�QRZ�ZHOO �DFFHSWHG�DV�ULVN�IDFWRUV�IRU�$6'��WKH�UROH�RI�WKH�JHQHWLF�EDFNJURXQG�RQ�WKHLU�YDULDEOH
SHQHWUDQFH�UHPDLQV�SRRUO\�XQGHUVWRRG�

�

2EMHFWLYHV��7R�LGHQWLI\�UHVLOLHQW�LQGLYLGXDOV��FDUU\LQJ�UDUH�GHOHWHULRXV�PXWDWLRQV�LQ�$6'�VXVFHSWLELOLW\�JHQHV�ZLWKRXW�EHLQJ�GLDJQRVHG�ZLWK�WKH
FRQGLWLRQ��DQG�VWXG\�WKH�JHQHWLF�IDFWRUV�LQ�XHQFLQJ�WKHLU�FOLQLFDO�WUDMHFWRULHV�

�

0HWKRGV��:H�GHVLJQHG�D�IUDPHZRUN�WR�DVVHVV�WKH�ULVN�DVVRFLDWHG�WR�!��������UDUH�GHOHWHULRXV�PXWDWLRQV�LQ�SDUHQWV�DQG�FKLOGUHQ�RI������
TXDGUXSOHW�IDPLOLHV�ZLWK�RQH�D�HFWHG�DQG�RQH�XQD�HFWHG�FKLOG�RI�WKH�6LPRQV�6LPSOH[�&ROOHFWLRQ��:H�LQYHVWLJDWHG�KDOOPDUNV�RI�PXWDWLRQ�LQWROHUDQFH
�KDSORLQVX�FLHQF\� �SUREDELOLW\ �RI �ORVV�RI�IXQFWLRQ �PXWDWLRQ �LQWROHUDQFH� �]�VFRUH �IRU �PLVVHQVH �PXWDWLRQ �RU �GHOHWLRQ �LQWROHUDQFH� �WR �GLVFULPLQDWH
PXWDWLRQV�OLNHO\�WR�D�HFW�JHQH�IXQFWLRQ��:H�DOVR�XVHG�FOLQLFDO�UHFRUGV�DYDLODEOH�IRU�HDFK�IDPLO\�WR�IRFXV�RQ�PXWDWLRQV�LGHQWL�HG�LQ�FKLOGUHQ�GLVSOD\LQJ
D�FOHDU�GLVFRUGDQFH�LQ�$6'�SKHQRW\SH��656�DQG�9$%6�,,�VFRUHV��

�

5HVXOWV��7KH�IUDFWLRQ�RI�UHVLOLHQW�LQGLYLGXDOV�DPRQJ�VLEOLQJV�DQG�SDUHQWV�ZDV�VXUSULVLQJO\�KLJK��ZLWK�DSSUR[LPDWHO\����RI�LQGLYLGXDOV�FDUU\LQJ�UDUH
GHOHWHULRXV�PXWDWLRQV�LQ�$6'�DVVRFLDWHG�JHQHV�ZLWKRXW�GLVSOD\LQJ�$6'�V\PSWRPV��%\�VWUDWLI\LQJ�UHVLOLHQW�FKLOGUHQ�IURP�RWKHU�XQD�HFWHG�FKLOGUHQ�
ZH�FRQ�UP�D�VLJQL�FDQW�UROH�RI�SRO\JHQLF�ULVN�LQ�$6'�HWLRORJ\��,Q�DGGLWLRQ��ZH�REVHUYH�VLJQL�FDQW�GL�HUHQFHV�LQ�SRO\JHQLF�ULVN�EHWZHHQ�D�HFWHG�DQG
XQD�HFWHG�FKLOGUHQ�ZKR�LQKHULWHG�WKH�VDPH�UDUH�GHOHWHULRXV�PXWDWLRQV�DQG�EHWZHHQ�D�HFWHG�FKLOGUHQ�ZLWK�UDUH�LQKHULWHG�GHOHWHULRXV�PXWDWLRQV�DQG
D�HFWHG�FKLOGUHQ�ZLWKRXW�

�

&RQFOXVLRQ� �7KH �JHQHWLF �EDFNJURXQG �VLJQL�FDQWO\ �LQ�XHQFHV �WKH �FOLQLFDO �WUDMHFWRU\ �RI �VLEOLQJV �FDUU\LQJ �VLPLODU �GHOHWHULRXV �PXWDWLRQV �LQ �$6'�
DVVRFLDWHG�JHQHV��2XU�UHVXOWV�KLJKOLJKW�WKH�LPSRUWDQFH�RI�LQYHVWLJDWLQJ�UDUH�GHOHWHULRXV�PXWDWLRQV�LQ�$6'�VXVFHSWLELOLW\�JHQHV�LQ�WKH�FRQWH[W�RI�WKH
JHQHWLF�EDFNJURXQG��DV�ZHOO �DV�WKH�FOLQLFDO�KHWHURJHQHLW\�RI�ERWK�GLDJQRVHG�DQG�XQGLDJQRVHG�LQGLYLGXDOV��8QGHUVWDQGLQJ�WKH�JHQHWLF�IDFWRUV
FRQWULEXWLQJ�WR�UHVLOLHQFH�IRU�$6'�SURYLGHV�QHZ�LQVLJKWV�LQWR�WKH�PROHFXODU�PHFKDQLVPV�RI�$6'��XOWLPDWHO\�DOORZLQJ�WKH�GHYHORSPHQW�RI�QRYHO
WKHUDSHXWLF�VWUDWHJLHV�
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<DQQLV�'XIIRXUG

&6�����2XWLOV�GqDLGH�f�OqLQWHUSUjWDWLRQ�GH�GRQQjHV�LVVXHV�GX�VjTXHQhDJH�KDXW�GjELW�SDQJjQRPLTXH���UjYROXWLRQ�RX�GjFHSWLRQ�"

$XWHXUV��

<DQQLV�'X�RXUG���������$XURUH�*DUGH���������&DUROLQH�5DFLQH���������)UrGrULF�7UDQ�0DX�7KHP���������$QJH�/LQH�%UXHO���������*DUUHW�3KLOLSSLQH��������
$UWKXU�6RUOLQ���������9LUJLQLH�4XrUr�&DUPLJQDF���������$QQH�/DXUH�0RVFD�%RLGURQ���������3DWULFN�&DOOLHU���������$QQH�6RSKLH�'HQRPPr�3LFKRQ��������
/DXUHQFH�)DLYUH���������$QWRQLR�9LWREHOOR���������&KULVWRSKH�3KLOLSSH���������&KULVWHO�7KDXYLQ�5RELQHW�������

�����8�����*$'��,QVHUP���8QLYHUVLW\�RI�%XUJXQG\�)UDQFKH�&RPWr��',-21��)UDQFH
�����8QLWr�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JrQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�h��FHQWUH�GH�JrQrWLTXH��)+8�75$16/$'��'LMRQ
8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����/DERUDWRLUH�&HUED��6W�2XHQ�/
DXPRQH��)UDQFH
�����&HQWUH�GH�5rIrUHQFH�PDODGLHV�UDUHV�c�'r�FLHQFH�,QWHOOHFWXHOOH�GH�FDXVHV�UDUHVh��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH

0RWV�FOHIV���VrTXHQFDJH�KDXW��GrELW���LQWHUSUrWDWLRQ��ELRLQIRUPDWLTXH

5jVXPj��

/D�GfPRFUDWLVDWLRQ�GX�VfTXHQdDJH�KDXW�GfELW��6+'��SDQJfQRPLTXH�PHW�HQ�fYLGHQFH�GHV�EHVRLQV�LPSRUWDQWV�HQ�WHUPH�GkH[SHUWV�ELRORJLVWHV�SRXU
LQWHUSUfWHU�OD�TXDQWLWf�LPSRUWDQWH�GH�GRQQfHV�JfQRPLTXHV�JfQfUfHV�SDU�FHWWH�WHFKQRORJLH��,O �HVW�HQ�HIIHW�QfFHVVDLUH�GkDFTXfULU�XQH�UfHOOH
H[SHUWLVH�SRXU�LQWHUSUfWHU�FHV�GRQQfHV�HW�UHWHQLU�OHV�YDULDWLRQV�VXVFHSWLEOHV�GkH[SOLTXHU�OH�SKfQRW\SH�GX�SDWLHQW�TXL�D�EfQfILFLf�GH�FHW�H[DPHQ��'H
QRPEUHXVHV�VROXWLRQV�ORJLFLHOOHV�FRPPHQFHQW�DLQVL�b�YRLU�OH�MRXU��DOODQW�SRXU�FHUWDLQHV�MXVTXkb�DIILUPHU�TXkHOOHV�SHXYHQW�UHPSODFHU�OH�ELRORJLVWH�
RX�SRXU�GkDXWUHV��SOXV�KXPEOHV��GfFODUHU�gWUH�XQH�VLPSOH�DLGH�b�OkLQWHUSUfWDWLRQ�GH�FHV�GRQQfHV�

1RXV�SURSRVRQV�GH�IDLUH�XQ�WRXU�GkKRUL]RQ�QRQ�H[KDXVWLI�GH�FHV�VROXWLRQV�LQIRUPDWLTXHV�DILQ�GkfYDOXHU�OHXU�DSSRUW�GDQV�OkLQWHUSUfWDWLRQ�GH�GRQQfHV
GH�6+'�SDQJfQRPLTXH��'LIIfUHQWV�ORJLFLHOV�VRQW�WHVWfV��LQFOXDQW�GHV�VROXWLRQV�DFDGfPLTXHV�SRSXODLUHV�RX�LQGXVWULHOOHV�WHOOHV�TXH�([RPLVHU��*$'2�
0XWDWLRQ�'LVWLOOHU�RX�6HT2QH��%LHQ�TXH�FHV�VROXWLRQV�LQIRUPDWLTXHV�VRLHQW�WRXWHV�GLIIfUHQWHV�GDQV�OHXUV�FRQFHSWLRQV��LO�VkDYeUH�TXkHOOHV�QfFHVVLWHQW
WRXWHV�OD�PgPH�EDVH�GkLQIRUPDWLRQ���OHV�WUDLWV�SKfQRW\SLTXHV�GX�SDWLHQW�FRGfV�VRXV�OH�IRUPDW�GkHQWUfH�GH�OD�EDVH�+32��DLQVL�TXH�OH�9&)�UfVXOWDQW
GH�OkDQDO\VH�ELRLQIRUPDWLTXH�GHV�GRQQfHV�GH�OkH[DPHQ��/HV�WHVWV�VRQW�UfDOLVfV�VXU�XQ�QRPEUH�LPSRUWDQW�GkLQGLYLGXV������SDWLHQWV�D\DQW�EfQfILFLf
GkXQ�6+'�GkH[RPH��UfSDUWLV�HQ���JURXSHV�������SRVLWLIV��FRQILUPfV�SDU�VfTXHQdDJH�6DQJHU�������FDQGLGDWV�����QfJDWLIV�

/HV�UfVXOWDWV�SUfOLPLQDLUHV�LQGLTXHQW�TXH�FHV�VROXWLRQV�LQIRUPDWLTXHV�VRQW�WUeV�ORLQ�GkgWUH�FDSDEOHV�GH�UHPSODFHU�GHV�H[SHUWV�ELRORJLVWHV�SRXU
LQWHUSUfWHU�FH�W\SH�GH�GRQQfHV��(Q�HIIHW��GDQV�OHV�FDV�OHV�SOXV�VLPSOHV�FRPPH�OHV�SRVLWLIV�GH�QRWUH�FRKRUWH��OHV�ORJLFLHOV�WURXYHQW�OD�PgPH�UfSRQVH
TXH�OH�ELRORJLVWH�GDQV�OHV���SUHPLHUV�UfVXOWDWV�GH�VRQ�DQDO\VH�GDQV�����GHV�FDV��/RUVTXkXQ�FDV�HVW�SOXV�FRPSOH[H��KfWfUR]\JRWHV�FRPSRVLWHV�
SUfVHQFH�GH�&19V��VfJUfJDWLRQ�IDPLOLDOH�FRPSOH[H��FDQGLGDWV���OHV�ORJLFLHOV�QH�VRQW�SDV�FDSDEOHV�GH�UDSSRUWHU�SULRULWDLUHPHQW�OHV�YDULDWLRQV
UDSSRUWfHV�SDU�OHV�ELRORJLVWHV��,O�IDXW�QRWHU�FHSHQGDQW�TXH�FHUWDLQV�FDV�QfJDWLIV�RQW�fWf�UfVROXV�JUcFH�b�FHWWH�DSSURFKH�������&HOD�VkH[SOLTXH�SDU
OkDQFLHQQHWf�GH�OkH[DPHQ�UfDOLVf�HW�SDU�OkfYROXWLRQ�GHV�FRQQDLVVDQFHV�VFLHQWLILTXHV��TXL�b�OkfSRTXH�GH�OkH[DPHQ�QH�SHUPHWWDLW�SDV�GH�PHWWUH�HQ
fYLGHQFH�OD�SDWKRJfQLFLWf�GH�YDULDWLRQV�TXL�DXMRXUGkKXL�VRQW�FRQQXHV�FRPPH�SDWKRJeQHV�

$LQVL��OD�UfYROXWLRQ�DQQRQFfH�GH�FHV�VROXWLRQV�ORJLFLHOOHV�QkHVW�SDV�HQFRUH�UfHOOH��&HSHQGDQW��FHV�DSSURFKHV�DSSDUDLVVHQW�LQWfUHVVDQWHV�SRXU
JDJQHU�XQ�WHPSV�QRQ�QfJOLJHDEOH�GDQV�OkLQWHUSUfWDWLRQ�GH�GRQQfHV�GH�6+'��/HXU�YfULILFDWLRQ�SDU�XQ�H[SHUW�ELRORJLVWH�VHPEOH�fYLGHPPHQW�HQFRUH
QfFHVVDLUH�HW�LQFRQGLWLRQQHOOH��/kfYROXWLRQ�GHV�WHFKQRORJLHV�HW�GHV�DOJRULWKPHV��QRWDPPHQW�GDQV�OH�GRPDLQH�GH�OkLQWHOOLJHQFH�DUWLILFLHOOH��SHUPHWWUD
SUREDEOHPHQW�GkDPfOLRUHU�FHV�PfWKRGHV�HW�GH�OHV�UHQGUH�GH�SOXV�HQ�SOXV�SHUWLQHQWHV�HW�SHUIRUPDQWHV�

3LiFH�MRLQWH���RXWLOVBGHBSUHGLFWLRQVBUHVXOWDWVBZHVB<'�Y��GRF



6(66,216�6,08/7$1((6������1RXYHOOHV
WHFKQRORJLHV�HW�ELRLQIRUPDWLTXH

2OLYLHU�4XHQH]

&6�����(VWLPDWLRQ�GHV�SHUIRUPDQFHV�GLDJQRVWLTXHV�GqXQ�ZRUNvRZ�GqDQDO\VH�SRXU�OD�GjWHFWLRQ�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLH
LVVXHV�GH�GRQQjHV�GH�SDQHOV�1*6�HW�GqH[RPHV

$XWHXUV��

2OLYLHU�4XHQH]������.HYLQ�&DVVLQDUL������6RSKLH�&RXWDQW������)UDQpRLV�/HFRTXLHUUH������.LODQ�/H�*XHQQHF������6WrSKDQH�5RXVVHDX������$QQH�&ODLUH
5LFKDUG������6WrSKDQLH�9DVVHXU������(PLOLH�%RXYLJQLHV������-DFTXHOLQH�%RX������*ZHQGROLQH�/LHQDUG������6DQGULQH�0DQDVH������6WHHYH�)RXUQHDX[�����
1DWKDOLH�'URXRW������9LUJLQLH�1JX\HQ�YLHW������0\ULDP�9H]DLQ������3DVFDO�&KDPERQ������*rUDOGLQH�-RO\�+HODV������1DWKDOLH�/H�0HXU������0DWKLHX
&DVWHODLQ������$QQH�%RODQG������-HDQ�)UDQpRLV�'HOHX]H������,VDEHOOH�7RXUQLHU������)UDQpRLVH�&KDUERQQLHU������(GZLJH�.DVSHU������7KLHUU\�)UrERXUJ�����
3DVFDOH�6DXJLHU�9HEHU������6WrSKDQLH�%DHUW�'HVXUPRQW������'RPLQLTXH�&DPSLRQ���������$QQH�5RYHOHW�/HFUX[������*DtO�1LFRODV����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�&HQWUH�1DWLRQDO�GH�5rIrUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH
3HUVRQQDOLVrH���,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'rSDUWHPHQW�GH�*rQrWLTXH��HW�FHQWUH�GH�UrIrUHQFH�DQRPDOLHV�GX�GrYHORSSHPHQW�HW�V\QGURPHV
PDOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*rQRPLTXH�HW�GH�0rGHFLQH�3HUVRQQDOLVrH��,QVHUP��8QLYHUVLWr�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ�
)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&($��&HQWUH�)UDQpRLV�-DFRE��XQLYHUVLWr�3DULV�6DFOD\��(YU\��)UDQFH
���'rSDUWHPHQW�GH�5HFKHUFKH��&HQWUH�+RVSLWDOLHU�GX�5RXYUD\��6RWWHYLOOH�OqV�5RXHQ��)UDQFH

0RWV�FOHIV���&19��H[RPH��SDQHO��GLDJQRVWLF��SHUIRUPDQFH

5jVXPj��

/D�GfWHFWLRQ�GH�GH�YDULDWLRQV�GX�QRPEUH�GH�FRSLH��&19��b�SDUWLU�GH�GRQQfHV�GH�VfTXHQdDJH�b�KDXW�GfELW�HVW�DFWXHOOHPHQW�VRXV�H[SORLWfH�PDOJUf�OD
GLVSRQLELOLWf�GH�QRPEUHX[�RXWLOV��/HV�fWXGHV�fYDOXDQW�OHV�SHUIRUPDQFHV�GH�FHV�RXWLOV�HQ�FRQGLWLRQV�UfHOOHV�VRQW�UDUHV�

1RXV�DYRQV�PLV�HQ�SODFH�XQ�ZRUNIORZ�GkDQDO\VH�EDVf�VXU�&$12(6��XQ�RXWLO�ELRLQIRUPDWLTXH�H[SORLWDQW�OD�SURIRQGHXU�GH�OHFWXUH�UHODWLYH��$ILQ
GkHVWLPHU�OHV�SHUIRUPDQFHV�GH�FH�ZRUNIORZ��QRXV�OkDYRQV�DSSOLTXf�b�GHV�GRQQfHV�LVVXHV�GH�VfTXHQdDJH�GH�SDQHOV�GH�JeQHV�HW�GkH[RPHV�HW�UfDOLVf
GHV�FRPSDUDLVRQV�HQ���fWDSHV�������FRPSDUDLVRQ�b�XQH�UfIfUHQFH�VWDQGDUG������fYDOXDWLRQ�FRPSOfPHQWDLUH�GH�OD�YDOHXU�SUfGLFWLYH�SRVLWLYH��933��

&RQFHUQDQW�OHV�GRQQfHV�GH�VfTXHQdDJH�GH�SDQHOV��QRXV�DYRQV�GkDERUG�FRPSDUf�����fFKDQWLOORQV�DYHF�b�OD�IRLV�GHV�GRQQfHV�GkXQ�SDQHO�GH���JeQHV
����H[RQV��HW�GH�4036)��4XDQWLWDWLYH�0XOWLSOH[�3&5�RI�6KRUW�)OXRUHVFHQW�IUDJPHQWV��H[KDXVWLYH��XQ�DPSOLFRQ�SDU�H[RQ���1RWUH�ZRUNIORZ�D
GfWHFWf�OkHQVHPEOH�GHV����&19V�LGHQWLILfV�HQ�4036)�VDQV�IDX[�SRVLWLIV��REWHQDQW�DLQVL�XQH�VHQVLELOLWf�HW�XQH�VSfFLILFLWf�GH��������1RXV�DYRQV
FRPSOfWf�FHWWH�fWXGH�HQ�DSSOLTXDQW�QRWUH�ZRUNIORZ�VXU�OHV�GRQQfHV�LVVXHV�GH������SDWLHQWV�VXSSOfPHQWDLUHV����SDQHOV���SXLV�YDOLGf�OHV�&19
FDQGLGDWV�SDU�4036)�RX�GLJLWDO�GURSOHW�3&5��GG3&5���6XU�����&19�FDQGLGDWV�����RQW�fWf�FRQILUPfV�����������/HV�IDX[�SRVLWLIV�fWDLHQW�GDQV�GHV
UfJLRQV�GH�IDLEOH�FRPSOH[LWf�RX�FRUUHVSRQGDLHQW�b�GHV�SVHXGRJeQHV�

&RQFHUQDQW�OHV�H[RPHV��QRXV�DYRQV�DQDO\Vf�����LQGLYLGXV�SRXU�OHVTXHOV�QRXV�DYLRQV�GHV�GRQQfHV�GH�&*+�DUUD\�HW�GkH[RPH��$SUeV�DYRLU�OLPLWf
QRWUH�DQDO\VH�DX[�&19�SRWHQWLHOOHPHQW�GfWHFWDEOHV�SRXU�OkXQH�RX�OkDXWUH�GHV�WHFKQLTXHV��QRXV�DYRQV�REWHQX�XQH�VHQVLELOLWf�GH����������������
&19V��HW�XQH�933�GH�����������������&19V���1RXV�DYRQV�HQVXLWH�DSSOLTXf�QRWUH�ZRUNIORZ�b������H[RPHV�VXSSOfPHQWDLUHV�SRXU�OHVTXHOV�QRXV
QkDYLRQV�SDV�GH�GRQQfHV�GH�&*+�DUUD\�DVVRFLfHV��$SUeV�DYRLU�VfOHFWLRQQf�OHV�fYfQHPHQWV�DIIHFWDQW�XQH�OLVWH�GH�JeQHV�GkLQWfUgW��QRXV�DYRQV�YDOLGf
SDU�4036)�����GHV�����&19�FDQGLGDWV�GfWHFWfV�SDU�QRWUH�ZRUNIORZ��933 ���������/�H[RPH�SHUPHWWDLW�GH�GfWHFWHU�GHV�fYfQHPHQWV�GH�WRXWH
WDLOOH��GRQF�FHUWDLQV�VRQW�LQGfWHFWDEOH�SDU�&*+�DUUD\�

(Q�FRQFOXVLRQ��OH�SDVVDJH�DX�FULEODJH�GH�&19V�SDU�1*6�VHXO�HVW�DVVRFLf�b�������XQH�UfGXFWLRQ�LPSRUWDQWH�GHV�FRiWV������XQ�WDX[�GH�IDX[�SRVLWLIV
IDLEOH�OLPLWDQW�OH�QRPEUH�GH�FRQILUPDWLRQV�PROfFXODLUHV�SDU�XQH�WHFKQLTXH�LQGfSHQGDQWH��HW�����GHV�UHQGHPHQWV�GLDJQRVWLTXHV�SUREDEOHPHQW
VWDEOHV�HQ�DSSURFKH�SDQJfQRPLTXH��FDU�OHV�H[RPHV�SHUPHWWHQW�GH�GfWHFWHU�GHV�fYfQHPHQWV�QRQ�GfWHFWDEOHV�HQ�&*+�DUUD\�PDOJUf�XQH�VHQVLELOLWf
QRQ�SDUIDLWH�GH�OkH[RPH��FRQILUPDQW�TXkLO�QkH[LVWH�SDV�GH�UfHO�JROG�VWDQGDUG��GDQV�OkDWWHQWH�TXH�OHV�SHUIRUPDQFHV�GHV�RXWLOV�GH�GfWHFWLRQ�b�SDUWLU�GH
JfQRPHV�HQWLHUV�VRLHQW�RSWLPLVfHV�

3LiFH�MRLQWH���$EVWUDFWBDVVLVHB24�GRF[



6(66,216�6,08/7$1((6������1RXYHOOHV
WHFKQRORJLHV�HW�ELRLQIRUPDWLTXH

&DUROLQH�6&+/87+���%2/$5'

&6�����&DUDFWjULVDWLRQ�GHV�UHPDQLHPHQWV�FKURPRVRPLTXHV�jTXLOLEUjV�HQ�:*6���FRPPHQW�JjUHU�OHV�jFKHFV�GH�OD�VWUDWjJLH�VKRUW�
UHDG�"

$XWHXUV��

&DUROLQH�6FKOXWK�%RODUG���������0DULRQ�%HDXPRQW���������/DwOD�(O�.KDWWDEL���������1LFRODV�5H\QDXG���������.HYLQ�8JXHQ���������)ODYLH�'LJXHW������3LHUUH�
$QWRLQH�5ROODW�)DUQLHU������$OH[DQGUD�$IHQMDU������)ORUHQFH�$PEODUG�������-HDQQH�$PLHO�������6RSKLH�&KULVWLQ�0DvWUH�������)UDQpRLVH�'HYLOODUG������
0rODQLH�)UDGLQ�������%HUWUDQG�,VLGRU�������'RPLQLTXH�0DUWLQ�&RLJQDUG�������5REHUW�2ODVR�������0DVVLPLOLDQR�5RVVL����������-HDQ�3LHUUH�6L�URL������
'DPLHQ�6DQODYLOOH�������

���6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�0rWDEROLVPH�rQHUJrWLTXH�HW�GrYHORSSHPHQW�QHXURQDO��,QVWLWXW�1HXUR0\R*qQH�&156�805�������,16(50�8������8QLYHUVLWr�/\RQ����/\RQ�
)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
���/DERUDWRLUH�GH�&\WRJrQrWLTXH��$3+3�+zSLWDO�&RFKLQ��3DULV��)UDQFH
���,QVWLWXW�&RFKLQ�8������8QLYHUVLWr�3DULV�'HVFDUWHV��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+58�%UHVW��%UHVW��)UDQFH
���&HOOXOH�ELR�LQIRUPDWLTXH�GH�OD�SODWHIRUPH�1*6��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�(PEU\RORJLH�0rGLFDOH��$3+3��6RUERQQH�8QLYHUVLWr���+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����/DERUDWRLUH�GH�*rQrWLTXH�&KURPRVRPLTXH��+zSLWDO�&RXSOH�(QIDQW��&+8�*UHQREOH��*UHQREOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�G
(QGRFULQRORJLH��$3+3�+zSLWDO�6DLQW�$QWRLQH��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+�/H�0DQV��/H�0DQV��)UDQFH
����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��&15*+���&($��(YU\��)UDQFH
����*(1'(9�7HDP��&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8������&156�805������8&%/���/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�HW�(PEU\RORJLH�0rGLFDOH��$3+3��6RUERQQH�8QLYHUVLWr���+zSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���5HPDQLHPHQWV�FKURPRVRPLTXHV��:KROH�JHQRPH�VHTXHQFLQJ��VKRUW�UHDG��3DF%LR��%LRQDQR����;*HQRPLFV��rOrPHQWV�UrSrWrV

5jVXPj��

/H�VrTXHQpDJH�JrQRPH�HQWLHU��RX�:KROH�*HQRPH�VHTXHQFLQJ��:*6��HQ�VKRUW�UHDG�D�R�HUW�OD�SRVVLELOLWr�GH�FDUDFWrULVHU�GH�IDpRQ�UDSLGH�HW�SUrFLVH
OHV�SRLQWV�GH�FDVVXUH�GHV�UHPDQLHPHQWV�GH�VWUXFWXUH�FKURPRVRPLTXH�DX�QLYHDX�PROrFXODLUH��&HSHQGDQW��GDQV���m�����GHV�FDV��LO�QH�SHUPHW�SDV
G�LGHQWL�HU�OH�UHPDQLHPHQW�

1RXV�DYRQV�UHFXHLOOL����FDV�QRQ�FDUDFWrULVrV�DSUqV�DOLJQHPHQW�HQ�KJ���SDUPL����UHPDQLHPHQWV�GH�VWUXFWXUH�FKURPRVRPLTXH�rWXGLrV�HQ�:*6
������� �D�Q �G�LGHQWL�HU �OHV �UDLVRQV �GH �FHV �rFKHFV� �3DUPL �FHV �GL[ �WUDQVORFDWLRQV �UrFLSURTXHV� �� �LPSOLTXDLHQW �VXU �OH �FDU\RW\SH �GHV �UrJLRQV
FKURPRVRPLTXHV �KDXWHPHQW �UrSrWrHV �WHOOHV �TXH �O�KrWrURFKURPDWLQH �FRQVWLWXWLYH �GHV �FKURPRVRPHV ���� �RX ��� ��� �FDV�� �OHV �EUDV �FRXUWV
G�DFURFHQWULTXHV����FDV��RX�OHV�UrJLRQV�SrULFHQWURPrULTXHV����FDV�� �1HXI�GH�FHV�FDV�RQW�SX�ErQr�FLHU�G�DQDO\VHV�FRPSOrPHQWDLUHV� �VRLW �GH�IDpRQ
LVROrH� �VRLW �FRPELQrH� �SDU �K\EULGDWLRQ�LQ �VLWX �HQ��XRUHVFHQFH��),6+�����FDV�� �VrTXHQpDJH�OLQNHG�UHDGV����;�*HQRPLFV� ����FDV�� �VrTXHQpDJH�ORQJ�
UHDGV ��3DF%LR� ��� �FDV� �RX �FDUWRJUDSKLH �RSWLTXH ��%LRQDQR� ��� �FDV�� �/HV �SRLQWV �GH �FDVVXUH �RQW �rWr �LGHQWL�rV �SRXU ���� �FDV� �GRQW �� �FRQ�UPrV �SDU
VrTXHQpDJH�6DQJHU��'DQV�WRXV�OHV�FDV��DX�PRLQV�XQ�SRLQW�GH�FDVVXUH�LPSOLTXDLW�XQ�rOrPHQW�UrSrWr��/,1(��DOSKD�VDWHOOLWHV�� �XQH�GXSOLFDWLRQ
VHJPHQWDLUH��RX�XQH�UrJLRQ�GH�VrTXHQpDJH�GL�FLOH��/HV�GRQQrHV�GH�:*6�VKRUW�UHDGV�RQW�rWr�Ur�DQDO\VrHV�VHFRQGDLUHPHQW�GH�IDpRQ�FLEOrH�VXU�OHV
SRLQWV�GH�FDVVXUH�m�O�DLGH�GX�ORJLFLHO�,*9���3RXU�����FDV��OHV�SRLQWV�GH�FDVVXUH�Q�rWDLHQW�SDV�YLVLEOHV�m�SDUWLU�GHV�GRQQrHV�VKRUW�UHDGV��3RXU�����FDV�
OHV�SRLQWV�GH�FDVVXUH�rWDLHQW�YLVLEOHV�D�SRVWHULRUL��PDLV�LPSOLTXDLHQW�GHV�ORFDOLVDWLRQV�FKURPRVRPLTXHV�PXOWLSOHV�RX�HUURQrHV�SRXU�XQ�SDUWHQDLUH�GX
UHPDQLHPHQW��(Q�Q��FHWWH�rWXGH�D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�SRXU�����SDWLHQWV�VRLW�SDU�LQWHUUXSWLRQ�GH�JqQH��1/*1���'<5.�$��&/&1���RX�SDU
H�HW�GH�SRVLWLRQ��%03���

(Q�FRQFOXVLRQ��OHV�rFKHFV�GH�FDUDFWrULVDWLRQ�SDU�VKRUW�UHDG�VRQW�OLrV�m�O�LPSOLFDWLRQ�GH�UrJLRQV�JrQRPLTXHV�KDXWHPHQW�UrSrWrHV��VRLW�DEVHQWHV�GX
JrQRPH�GH�UrIrUHQFH��VRLW�QH�SRXYDQW�SDV�sWUH�DWWULEXrHV�m�XQH�SRVLWLRQ�JrQRPLTXH�XQLTXH�ORUV�GH�O�DOLJQHPHQW��/�DSSURFKH�SDU�),6+�DYHF�Ur�
DQDO\VH�GHV�GRQQrHV�GH�:*6�HVW�H�FDFH�HW�IDFLOH�m�PHWWUH�HQ��XYUH�FRPSDUrH�DX[�QRXYHOOHV�WHFKQRORJLHV�GH�W\SH�ORQJ�UHDGV��HQFRUH�GL�FLOHV
G�DFFqV��/D�UrVROXWLRQ�GH�FHV�rFKHFV�HVW�SULPRUGLDOH�SRXU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�SXLVTX�XQ�UHPDQLHPHQW�SDWKRJqQH�D�rWr�LGHQWL�r�SRXU
����GHV�SDWLHQWV�GDQV�FHWWH�rWXGH�

3LiFH�MRLQWH���$EVWUDFW�HFKHFV�Y�QDOH�GRF[



6(66,216�6,08/7$1((6������1RXYHOOHV
WHFKQRORJLHV�HW�ELRLQIRUPDWLTXH

5DSKDHO�/(0$1

&6�����63L3��D�6SOLFLQJ�3UHGLFWLRQ�3LSHOLQH�DGGUHVVLQJ�WKH�GLYHUVLW\�RI�VSOLFH�DOWHUDWLRQV��YDOLGDWHG�RQ�D�FXUDWHG�GLDJQRVWLF�VHW�RI
������H[RQLF�DQG�LQWURQLF�YDULDQWV�

$XWHXUV��

5DSKDHO�/(0$1���������%rDWULFH�3$5)$,7������'RPLQLTXH�9,'$8'������(PPDQXHOOH�*,52'21������/DXUHQFH�3$&27������*rUDOG�/(�*$&������&KDQGUDQ
.$������&ODXGH�)(5(&������<DQQ�),&+28������&rOLQH�48(61(//(������(WLHQQH�08//(5������'RPLQLTXH�9$85������/DXUHQW�&$67(5$������$JDWKH�5,&28
�����+rOqQH�78%(8)������2PDU�628.$5,(+������3DVFDOLQH�*$,/'5$7������7KLHUU\�)5(%285*������)ORUHQFH�5,$17������0DULQH�*8,//$8'�%$7$,//(�����
6DQGULQH�&$3872������9LUJLQLH�&$8;�021&287,(5������1DGLD�%2875<�.5<=$������)UDQpRLVH�%211(7�'25,21�������,QHV�6&+8/7=�������0DULD
5266,1*�������0LFKDHO�3$56216�������$PDQGD�6385'/(�������$OH[DQGUD�0$57,16������&ODXGH�+28'$<(5������6RSKLH�.5,(*(5��������

���/DERUDWRLUH�GH�ELRORJLH�HW�JrQrWLTXH�GX�FDQFHU��&HQWUH�)UDQpRLV�%DFOHVVH��&DHQ��)UDQFH
���,QVHUP�8������*HQRPLFV�DQG�3HUVRQDOL]HG�0HGHFLQH�LQ�&DQFHU�DQG�1HXURORJLFDO�'LVRUGHUV��1RUPDQG\�8QLYHUVLW\��5RXHQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�HW�%LRORJLH�0ROrFXODLUHV��$3+3��+83&��+zSLWDO�&RFKLQ��3DULV��)UDQFH
���,QVHUP�805������*HQHWLFV��)XQFWLRQDO�*HQRPLFV�DQG�%LRWHFKQRORJ\��8QLYHUVLWr�GH�%UHWDJQH�2FFLGHQWDOH��%UHVW��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�HW�JrQrWLTXH�GX�FDQFHU��&HQWUH�)UDQpRLV�%DFOHVVH��'�9$85#EDFOHVVH�XQLFDQFHU�IU��)UDQFH
���/DERUDWRLUH�GH�*rQrWLTXH��$3�+3��*+�6DLQW�/RXLV�/DULERLVLqUH�)HUQDQG�:LGDO��3DULV��)UDQFH
���'rSDUWHPHQW�GH�%LRSDWKRORJLH��*XVWDYH�5RXVV\��8QLYHUVLWr�3DULV�6DFOD\��9LOOHMXLI��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���8QLWr�0L[WH�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH�GHV�&DQFHUV�)UrTXHQWV��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����,16(50�8�����'HSDUWHPHQW�GH�%LRSDWKRORJLH�8QLWr�GH�*rQrWLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�%HUJRQLH��%RUGHDX[��)UDQFH
����/DERUDWRLUH�G�2QFRJrQrWLTXH��&HQWUH�3DXO�6WUDXVV��6WUDVERXUJ��)UDQFH
����&HQWUH�IRU�*HQRPLF�0HGLFLQH��5LJVKRVSLWDOHW��8QLYHUVLW\�RI�&RSHQKDJHQ��&RSHQKDJHQ��'DQHPDUN
����'HSDUWPHQW�RI�*HQHWLFV�DQG�&RPSXWDWLRQDO�%LRORJ\��4,05�%HUJKRIHU�0HGLFDO�5HVHDUFK�,QVWLWXWH��+HUVWRQ��$XVWUDOLH
����,QVHUP�8������*HQRPLFV�DQG�3HUVRQDOL]HG�0HGHFLQH�LQ�&DQFHU�DQG�1HXURORJLFDO�'LVRUGHUV��1RUPDQG\�8QLYHUVLW\��&DHQ��)UDQFH

0RWV�FOHIV���51$��YDULDQWV��VSOLFLQJ�SUHGLFWLRQV��63L3�

5jVXPj��

3UrGLUH�DYHF�XQ�PsPH�RXWLO�O�H�HW�VXU�O�rSLVVDJH�G�XQH�YDULDWLRQ�QXFOrRWLGLTXH�TXHOOH�TXH�VRLW�VD�SRVLWLRQ�GDQV�OH�JrQRPH�HVW�XQ�YrULWDEOH�Gr���(Q
H�HW� �FKDTXH �PRGL�FDWLRQ �QXFOrRWLGLTXH �SHXW �LPSDFWHU �O�rSLVVDJH �YLD �OD �GHVWUXFWLRQ�FUrDWLRQ �GHV �VLWHV ������ �G�rSLVVDJH ����VV���VV�� �GHV �SRLQWV �GH
EUDQFKHPHQW��%3V��RX�GHV�(65V��H[RQLF�VSOLFLQJ�UHJXODWRUV���$LQVL��QRXV�DYRQV�GrYHORSSr�O�RXWLO�63L3��6SOLFLQJ�3UHGLFWLRQ�3LSHOLQH��TXL�SHUPHW�OD
GrWHFWLRQ�GH�YDULDQWV�VSOLFrRJrQLTXHV�LQGrSHQGDPPHQW�GH�OD�SRVLWLRQ�HW�GX�PRWLI�D�HFWr��63L3�HVW�XQ�DOJRULWKPH�GrFLVLRQQHO�LQWrJUDQW�GHV�RXWLOV
VrOHFWLRQQrV�SRXU�FKDTXH�PRWLI�G�rSLVVDJH�DLQVL�TX�XQ�QRXYHO�RXWLO�GrWHFWDQW�VRLW�XQ�UHQIRUFHPHQW�G�XQ�VLWH�FU\SWLTXH�VRLW�O�DSSDULWLRQ�G�XQ�VLWH
G�rSLVVDJH�GH�QRYR�$*�*7�

63L3�D�rWr�rYDOXr�VXU�������YDULDQWV�DYHF�rWXGHV�$51�LQ�YLWUR��REWHQXHV�JUnFH�m�XQ�UHFXHLO�GH�OD�OLWWrUDWXUH��DX�FRQVRUWLXP�(1,*0$��DX�UrVHDX
rSLVVDJH�GX�*URXSH�*rQrWLTXH�HW�&DQFHU�HW�DX[�SDUWHQDLUHV�GH�O�$13*0��3DUPL�FHV�YDULDQWV���������������������LPSDFWHQW�O�rSLVVDJH��63L3�D�DWWHLQW
XQH�H[DFWLWXGH�GH����������XQH�VHQVLELOLWr�GH���������HW�XQH�VSrFL�FLWr�GH����������&RPSDUDWLYHPHQW��OHV�RXWLOV�UrFHPPHQW�GrYHORSSrV�63$15�HW
6SOLFH$,��UrFHPPHQW�SXEOLr�SDU�,OOXPLQDd��SUrVHQWHQW��UHVSHFWLYHPHQW��XQH�VHQVLELOLWr�GH���������HW���������HW�XQH�VSrFL�FLWr�GH���������HW������
��VXU�OH�PsPH�MHX�GH�GRQQrHV�H[SrULPHQWDOHV�

3RXU�DLGHU�OH�ELRORJLVWH�m�UHWHQLU�RX�QRQ�XQ�YDULDQW�SRXU�rWXGH�$51��63L3�IRXUQLW�GLUHFWHPHQW�OD�SUREDELOLWr�G�DOWrUDWLRQ�GH�O�rSLVVDJH�SRXU�OH�YDULDQW
WHVWr��$LQVL� �VL �63L3�SUrGLW�XQH�DOWrUDWLRQ��DORUV�FHV�SUREDELOLWrV�FRUUHVSRQGHQW�DX[�YDOHXUV�SUrGLFWLYHV�SRVLWLYHV��933��GH�O�RXWLO� �(Q�DEVHQFH
G�DOWrUDWLRQ�SUrGLWH��XQH�SUREDELOLWr�UrVLGXHOOH�G�DOWrUDWLRQ�HVW�IRXUQLH�SDU�63L3�FRUUHVSRQGDQW�m���931��9DOHXU�3UrGLFWLYH�1rJDWLYH���3RXU�HVWLPHU�FHV
933�HW�931��GHX[�rWDSHV�RQW�rWr�QrFHVVDLUHV����L��HVWLPDWLRQ�GH�OD�SURSRUWLRQ�GH�YDULDQWV�VSOLFrRJrQLTXHV�GDQV�QRWUH�JrQRPH�SDU�DSSURFKH
ED\rVLHQQH�������������LL��FUrDWLRQ�G�XQ�MHX�GH�YDULDQWV�HQ�DFFRUG�DYHF�FHWWH�SURSRUWLRQ���������YDULDQWV���63L3�SUrVHQWH�GHV�933�RSWLPDOHV�SRXU�OHV
VLWHV�G�rSLVVDJH���HW�����OHV�SRLQWV�GH�EUDQFKHPHQW�HW�OHV�rOrPHQWV�UrJXODWHXUV��PDLV�SOXV�IDLEOH�SRXU�OHV�VLWHV�GH�QRYR�HQ�UDLVRQ�GX�QRPEUH
FRQVrTXHQW�GH�YDULDQWV�SRXYDQW�FUrHU�XQ�QRXYHDX�VLWH��3DU�DLOOHXUV�OHV�931�GH�63L3�VRQW�WRXWHV�VXSrULHXUHV�m������

8WLOLVDEOH �VRXV �:LQGRZV ��KWWSV���VRXUFHIRUJH�QHW�SURMHFWV�VSOLFLQJ�SUHGLFWLRQ�SLSHOLQH�� �PDLV �rJDOHPHQW �HQ �KDXW �GrELW �VRXV �/LQX[
�KWWSV���JLWKXE�FRP�UDSKDHOOHPDQ�63L3�� �63L3 �HVW �GRQF �XQ �RXWLO �GH �SUrGLFWLRQ �DGDSWr �m �OD �PrGHFLQH �JrQRPLTXH�

3LiFH�MRLQWH���DEVWUDFW$VVLVHVY��GRF[
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-HDQ�)UDQcRLV�7DO\

&6�����(YDOXDWLRQ�GH�OD�GjWHFWLRQ�GH�YDULDQWV�VWUXFWXUDX[�SDU�VjTXHQhDJH�1DQRSRUH�GDQV�XQ�FRQWH[WH�GH�URXWLQH�GLDJQRVWLTXH

$XWHXUV��

4XHQWLQ�7HVWDUG���������/XF�'UXDUW������%HQRLW�4XLOLFKLQL������0DULH�1DXG������0DUF�1RXFK\������3DVFDO�0RXW\������/DXUH�5D\PRQG������)UDQFLV
5RXVVHDX������0RKDPHG�7DRXGL������6\OYLH�7DSLD������-XOLHQ�7KrYHQRQ������-HDQ�)UDQpRLV�7DO\����

���8QLWr�GH�%LRLQIRUPDWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH�HW�3URFUrDWLRQ��+zSLWDO�&RXSOH�(QIDQW��8QLYHUVLWr�GH�*UHQREOH��&+8�GH�*UHQREOH��*UHQREOH��)UDQFH
���8QLWr�GH�&\WRJrQrWLTXH��(XUR�QV�%LRPQLV��3DULV��)UDQFH
���8QLWr�G
2QFRKrPDWRORJLH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���8QLWr�GH�*rQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���8QLWr�GH�JrQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH
���8QLWr�GH�*rQrWLTXH��(XUR�QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���ELRLQIRUPDWLTXH��YDULDQWV�VWUXFWXUDX[��ORQJ�UHDG��1*6��GLDJQRVWLF

5jVXPj��

/H�VrTXHQpDJH�GLW�GH�VHFRQGH�JrQrUDWLRQ��1*6��HVW�GHYHQX�XQH�SUDWLTXH�FRXUDQWH�GDQV�OHV�ODERUDWRLUHV�GH�JrQrWLTXH�FDU�OD�TXDOLWr�GX�VrTXHQpDJH
SHUPHW�GH�GrWHFWHU�DYHF�SUrFLVLRQ�XQ�JUDQG�QRPEUH�GH�YDULDWLRQV�JrQRPLTXHV��&HSHQGDQW��OD�SHWLWH�WDLOOH��FHQWDLQHV�GH�EDVHV��GHV�OHFWXUHV
JrQrUrHV�SDU�OH�1*6�HVW�XQ�LQFRQYrQLHQW�ORUV�GH�OD�UHFKHUFKH�GH�YDULDQWV�VWUXFWXUDX[�RX�G�H[SDQVLRQV�GH�WULSOHWV��/HV�UrDUUDQJHPHQWV�VWUXFWXUDX[
�RX�69�SRXU�VWUXFWXUDO�YDULDQW���UHJURXSHQW�OHV�DQRPDOLHV�FKURPRVRPLTXHV�WHOOHV�TXH�OHV�YDULDWLRQV�GH�QRPEUH�GH�FRSLH��RX�&19�SRXU�FRS\�QXPEHU
YDULDQWV���OHV�LQVHUWLRQV��OHV�LQYHUVLRQV�HW�OHV�WUDQVORFDWLRQV�rTXLOLEUrHV��/HXU�GrWHFWLRQ�SDU�OH�ELDLV�GH�VrTXHQpDJH�UHVWH�PRLQV�GrPRFUDWLVrH�TXH
FHOOH�GHV�YDULDWLRQV�G�XQ�VHXO�QXFOrRWLGH��RX�619�SRXU�VLQJOH�QXFOHRWLGH�YDULDQW���/�DYqQHPHQW�GHV�WHFKQRORJLHV�GLWHV�GH�WURLVLqPH�JrQrUDWLRQ��7*6�
SURPHW�m�O�DLGH�GH�VHV�OHFWXUHV�SOXV�ORQJXHV��1���a������NE��GH�GrWHFWHU�O�HQVHPEOH�GH�FHV�DQRPDOLHV�HQ�XQH�VHXOH�WHFKQLTXH�

'DQV�OH�FDGUH�GH�FHWWH�rWXGH��QRXV�DYRQV�rYDOXr�OD�FDSDFLWr�GX�VrTXHQpDJH�c�ORQJ�UHDG�h�GH�OD�VRFLrWr�2[IRUG�1DQRSRUH�7HFKQRORJLHV�m�GrWHFWHU
GHV�69�HW�H[SDQVLRQV�GH�WULSOHWV�LVVXV�GH�QRWUH�URXWLQH�GLDJQRVWLTXH��1RXV�DYRQV�GRQF�VrOHFWLRQQr�SOXVLHXUV�rFKDQWLOORQV�SUrVHQWDQW�GHV�DQRPDOLHV�
GH �WDLOOH �HW �GH �FRPSOH[LWr �YDULDEOHV� �GrWHFWrHV �SDU �OH �ELDLV �GH �WHFKQLTXHV �GLYHUVHV ��FDU\RW\SH� �$&3$� �H[RPH� �),6+� �HW �SURYHQDQW �GH �GL�rUHQWHV
PDWULFHV��6DQJ�('7$��FXOWXUH�GH�OLTXLGH�DPQLRWLTXH��O\PSKRF\WHV��[rV���3RXU�UHVSHFWHU�OHV�FRQWUDLQWHV�G�XQH�URXWLQH�RSWLPLVrH��QRXV�DYRQV�UrDOLVr
GHV�VrTXHQpDJHV�GH�JrQRPHV�FRPSOHWV�m�IDLEOH�SURIRQGHXU�

1RV�H[SrULHQFHV�RQW�PRQWUr�TXH�OD�SUrSDUDWLRQ�GHV�OLEUDLULHV�HW�OH�VrTXHQpDJH�VXU�O�DXWRPDWH�*ULG,21�VRQW�UHODWLYHPHQW�DLVrV��,O�HVW�SDU�FRQWUH
UDSLGHPHQW�DSSDUX�LPSRUWDQW�G�RSWLPLVHU�OHV�SURWRFROHV�G�H[WUDFWLRQ�HW�GH�SXUL�FDWLRQ�GHV�$'1V�D�Q�G�REWHQLU�XQ�rTXLOLEUH�HQWUH�UHQGHPHQW�HW�WDLOOH
GHV �OHFWXUHV� �1RXV �DYRQV �SX �HQ �H�HW �REVHUYHU �TXH �L� �OD �VHQVLELOLWr �GHV �SRUHV �DX[ �FRQWDPLQDQWV �FKLPLTXHV �UHQG �FHUWDLQHV �PrWKRGHV �G�H[WUDFWLRQ
LQFRPSDWLEOHV��LL��LO�HVW�QrFHVVDLUH�GH�FKDUJHU�GHV�OLEUDLULHV�GRQW�OHV�IUDJPHQWV�RQW�XQH�WDLOOH�KRPRJqQH��LLL��OHV�ORQJ�IUDJPHQWV�SHXYHQW�EORTXHU�OHV
SRUHV�HW�GRQF�UrGXLUH�OH�UHQGHPHQW�

/H�WUDLWHPHQW�ELRLQIRUPDWLTXH�GHV�GRQQrHV�HVW�DFWXHOOHPHQW�XQ�FKDOOHQJH�FDU�QRXV�Q�DYRQV�SDV�OH�PsPH�UHFXO�TXH�SRXU�OHV�WHFKQRORJLHV�VKRUW�
UHDGV��'H�SOXV��EHDXFRXS�GH�FRQQDLVVDQFHV��TXH�FH�VRLW�OHV�EDVHV�GH�GRQQrHV�RX�OHV�JrQRPHV�GH�UrIrUHQFH��RQW�rWr�FRQVWUXLWHV�VXU�OD�EDVH�GHV
WHFKQRORJLHV�VKRUW�UHDGV�HW�GHPHXUHQW�DX�PLHX[�LQFRPSOqWHV��'DQV�FHWWH�SUHPLqUH�DSSURFKH��QRXV�QRXV�VRPPHV�GRQF�OLPLWrV�m�GrWHUPLQHU
ELRLQIRUPDWLTXHPHQW�OHV�SDUDPqWUHV�RSWLPXPV�SHUPHWWDQW�GH�UHSURGXLUH�QRV�GLDJQRVWLFV��1RXV�SUrVHQWHURQV�rJDOHPHQW�XQH�DQDO\VH�GrWDLOOrH�GHV
OLPLWHV�GH�O�XWLOLVDWLRQ�GH�FHWWH�WHFKQRORJLH�GDQV�OH�FRQWH[WH�G�XQ�ODERUDWRLUH�GH�URXWLQH��RSWLPLVDWLRQ�GH�OD�FLEOH�GLDJQRVWLTXH��GHV�GrODLV�HW�GHV
FR~WV��
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-LDQ�0LQ�&KHQ

&6�����/HV�YDULDQWV�GX�VLWH��
�G
jSLVVDJH�*&!*7�VH�FRPSRUWHQW�GLtjUHPPHQW�GHV�YDULDQWV�*7!*&�HQ�WHUPHV�GH�OHXUV�HtHWV
IRQFWLRQQHOV�VXU�O
jSLVVDJH

$XWHXUV��

-LQ�+XDQ�/LQ���������(PPDQXHOOH�0DVVRQ���������0DWWKHZ�+D\GHQ������'DYLG�&RRSHU������=KXDQ�/LDR������&ODXGH�)rUHF������-LDQ�0LQ�&KHQ����

���()6��8QLY�%UHVW��,QVHUP��805�������**%��)��������%UHVW��)UDQFH
���'HSDUWPHQW�RI�*DVWURHQWHURORJ\��&KDQJKDL�+RVSLWDO��6KDQJKDL��&KLQH
���()6��8QLY�%UHVW��,QVHUP��805�������**%��)���������%UHVW��)UDQFH
���6HUYLFH�GH�*rQrWLTXH��&+58�%UHVW��%UHVW��)UDQFH
���,QVWLWXWH�RI�0HGLFDO�*HQHWLFV��6FKRRO�RI�0HGLFLQH��&DUGL��8QLYHUVLW\��&DUGL���5R\DXPH�8QL
���,QVWLWXWH�RI�0HGLFDO�*HQHWLFV��6FKRRO�RI�0HGLFLQH��&DUGL��8QLYHUVLW\��&DUGL���8QLWHG�.LQJGRP����&DUGL���5R\DXPH�8QL
���,16(50�8������()6���%UHWDJQH��8%2��%UHVW��)UDQFH����%UHVW��)UDQFH

0RWV�FOHIV���rSLVVDJH��VLWH�G
rSLVVDJH��YDULDQWV�G
rSLVVDJH��DQDO\VH�IRQFWLRQQHOOH

5jVXPj��

,Q�WKH�KXPDQ�JHQRPH��WKH�YDVW�PDMRULW\���!������RI�LQWURQV�DUH�RI�WKH�8��W\SH��7KH�YDVW�PDMRULW\��a�����RI�WKHVH�HPSOR\�WKH�FDQRQLFDO��
�VSOLFH
VLWH���
66��*7�GLQXFOHRWLGH�ZKLOVW�D�PLQRULW\��a����XVH�WKH�QRQ�FDQRQLFDO��
66�*&���
66�*7�!�*&�RU���7�!�&�YDULDQWV�KDYH�EHHQ�IUHTXHQWO\
GHVFULEHG�WR�FDXVH�KXPDQ�JHQHWLF�GLVHDVH�DQG�DUH�URXWLQHO\�VFRUHG�DV�VSOLFLQJ�PXWDWLRQV��+RZHYHU��ZH�KDYH�UHFHQWO\�SURYLGHG�HYLGHQFH�WKDW�VXFK
YDULDQWV�LQ�KXPDQ�GLVHDVH�JHQHV�PD\�QRW�LQYDULDEO\�EH�SDWKRJHQLF��6SHFL�FDOO\��FRPELQLQJ�GDWD�GHULYHG�IURP�D�PHWD�DQDO\VLV�RI����KXPDQ�GLVHDVH�
FDXVLQJ�*7�!�*&�YDULDQWV�DQG�D�FHOO�FXOWXUH�EDVHG�IXOO�OHQJWK�JHQH�VSOLFLQJ�DVVD\�RI�����*7�!�*&�VXEVWLWXWLRQV��ZH�HVWLPDWHG�WKDW�a�������RI�*7�!
*&�YDULDQWV�JHQHUDWH�EHWZHHQ���DQG�����QRUPDO�WUDQVFULSWV��%\�FRQWUDVW��ZH�NQRZ�YHU\�OLWWOH�DERXW�WKH�IXQFWLRQDO�H�HFW�DQG�SDWKRJHQLF�UHOHYDQFH
RI��
�VSOLFH�VLWH�*&�!�*7�RU���&�!�7�YDULDQWV��+HUHLQ��ZH�DLPHG�DW�EULGJLQJ�WKLV�JDS�E\�SHUIRUPLQJ�D�PHWD�DQDO\VLV�RI�FOLQLFDOO\�LGHQWL�HG�*&�!�*7
YDULDQWV�DQG�D�IXQFWLRQDO�DQDO\VLV�RI�HQJLQHHUHG�*&�!�*7�VXEVWLWXWLRQV��2XU�PHWD�DQDO\VLV�UHYHDOHG�WKDW�QRQH�RI�WKH�FOLQLFDOO\�LGHQWL�HG�*&�!�*7
YDULDQWV�FRXOG�EH�FRQ�GHQWO\�LQWHUSUHWHG�WR�EH�SDWKRJHQLF��:H�WKHQ�DQDO\]HG�WKH�IXQFWLRQDO�H�HFWV�RI�HQJLQHHUHG�*&�!�*7�VXEVWLWXWLRQV�LQ�WKH�VDPH
PDQQHU �DV �ZH �KDYH �GRQH �IRU �*7 �! �*& �VXEVWLWXWLRQV� �7KXV� �ZH ��UVWO\ �VHOHFWHG ��� �JHQHV �ZKRVH �JHQRPLF �VL]HV �GLG �QRW �H[FHHG �� �NE ��IURP �WKH
WUDQVODWLRQ�LQLWLDWLRQ�FRGRQ�WR�WKH�WUDQVODWLRQ�WHUPLQDWLRQ�FRGRQ��DQG�ZKLFK�FRQWDLQHG�DW�OHDVW�RQH��
66�*&�VLWH��IRU�WKH�FRQVWUXFWLRQ�RI�IXOO�OHQJWK
JHQH�H[SUHVVLRQ�YHFWRUV��ZH�WKHQ�VFUHHQHG�WKRVH�JHQHV��ZKLFK�KDG�\LHOGHG�WKH�H[SHFWHG�WUDQVFULSW�VL]H�E\�PHDQV�RI�57�3&5�DQDO\VLV�RI�WUDQVIHFWHG
+(.���7�FHOOV��IRU�VXEVHTXHQW�PXWDJHQHVLV�RI�DYDLODEOH��
66�*&V�WR�*7V�LQ�WKH�FRQVWUXFW��,Q�WKH�HQG��ZH�VXFFHHGHG�LQ�IXQFWLRQDOO\�DQDO\]LQJ����*&
!�*7�VXEVWLWXWLRQV�IURP����GL�HUHQW�JHQHV��,Q�VKDUS�FRQWUDVW�ZLWK��
66�*7�!�*&�YDULDQWV��DOO�WKH�����
66�*&�!�*7�VXEVWLWXWLRQV�JHQHUDWHG�ZLOG�W\SH
WUDQVFULSWV��DQG�PRVW�RI�WKHP�JHQHUDWHG�DQ�HTXDO�RU�HYHQ�KLJKHU�OHYHO�RI�QRUPDO�WUDQVFULSWV�DV�FRPSDUHG�WR�WKHLU�FRUUHVSRQGLQJ�*&�ZLOG�W\SH
DOOHOHV� �7KHVH ��QGLQJV �DUH �ODUJHO\ �FRQVLVWHQW �ZLWK �WKH �IDFW �WKDW �*& �! �*7 �ZLOO �UHQGHU �WKH ���ES �FRQVHQVXV �VHTXHQFH �IRU �WKH �8��W\SH ��
66 �PRUH
FRPSOHPHQWDU\�WR�WKH��
�*8&&$88&$��
�VHTXHQFH�DW�WKH��
�HQG�RI�8��VQ51$��1RQHWKHOHVV��VRPH��
66�*&�!�*7�VXEVWLWXWLRQV�JHQHUDWHG�D�PXFK
ORZHU�OHYHO�RI�QRUPDO�WUDQVFULSWV�DV�FRPSDUHG�WR�WKH�*&�ZLOG�W\SH�DOOHOHV��KLJKOLJKWLQJ�WKH�LQYROYHPHQW�RI�VHTXHQFH�GHWHUPLQDQWV�IRU�VSOLFLQJ
EH\RQG�WKH�VKRUW���ES�FRQVHQVXV�VHTXHQFH�PRWLI��2XU��QGLQJV�ZLOO�QRW�RQO\�KDYH�LPPHGLDWH�LPSOLFDWLRQV�IRU�LQWHUSUHWLQJ�WKH�FOLQLFDO�UHOHYDQFH�RI
�
66�*&�!�*7�YDULDQWV�EXW�VKRXOG�DOVR�KHOS�XV�WR�XQGHUVWDQG�WKH�VZLWFKLQJ�EHWZHHQ��
66�*7�DQG��
66�*&�VLWHV�LQ�WKH�KXPDQ�JHQRPH�

3LiFH�MRLQWH���&KHQB�����)UHQFK�*HQHWLFV�0HHWLQJ�QHZ�GRF[



6(66,216�6,08/7$1((6������3DWKRORJLHV
G
RUJDQHV�HW�&DUGLRYDVFXODLUH

0(/$1,(�(<5,(6

&6�����/HV�JiQHV�%03���HW�.'5���QRXYHDX[�YHQXV�GDQV�OqDUFKLWHFWXUH�JjQjWLTXH�GH�OqK\SHUWHQVLRQ�DUWjULHOOH�SXOPRQDLUH
KjUjGLWDLUH�

$XWHXUV��

0rODQLH�(<5,(6������'DYLG�0217$1,������%DUEDUD�*,5(5'������6RSKLH�1$'$8'������0DULH�&KULVWLQH�:$,//������)ORUHQFH�&28/(7������0DUF�+80%(57
�����)ORUHQW�628%5,(5����

���*rQrWLTXH��+zSLWDO�3LWLr�6DOSrWULqUH��3DULV��)UDQFH
���&HQWUH�GH�UrIrUHQFH�GH�O
K\SHUWHQVLRQ�DUWrULHOOH�VrYqUH��+zSLWDO�GH�%LFsWUH��/H�.UHPOLQ�%LFsWUH��)UDQFH
�����+zSLWDO�GH�%LFsWUH��/H�.UHPOLQ�%LFsWUH��)UDQFH
���805�6������,16(50B8QLYHUVLWr�3LHUUH�HW�0DULH�&XULH��3DULV��)UDQFH

0RWV�FOHIV���+7$3��%03����.'5��1*6�FLEOr��%035���7%;���%03�

5jVXPj��

&RQWH[WH� �/
K\SHUWHQVLRQ �DUWrULHOOH �SXOPRQDLUH ��+7$3� �HVW �XQH �PDODGLH �UDUH �HW �JUDYH� �GH �WUDQVPLVVLRQ �DXWRVRPLTXH �GRPLQDQWH� �Gr�QLH �SDU
O
DXJPHQWDWLRQ�GHV�UrVLVWDQFHV�DUWrULHOOHV�SXOPRQDLUHV��UrVXOWDQW�GH�O�REOLWrUDWLRQ�SURJUHVVLYH�GHV�DUWqUHV�SXOPRQDLUHV�GH�SHWLW�FDOLEUH�SDU�XQH
SUROLIrUDWLRQ�GHV�FHOOXOHV �YDVFXODLUHV�HW �rYROXDQW �YHUV �O
LQVX�VDQFH�FDUGLDTXH�GURLWH� �'HSXLV �OD �GrFRXYHUWH�GH�PXWDWLRQV�GDQV�OH �JqQH�%035� �HQ
������GHV�PXWDWLRQV�VXU�SOXVLHXUV�DXWUHV�JqQHV��OLrV�RX�QRQ�m�OD�VLJQDOLVDWLRQ�%035���RQW�rWr�GrFRXYHUWHV��IDLVDQW�GH�O�+7$3�XQH�PDODGLH�JrQrWLTXH
KrWrURJqQH��/D�PDODGLH�YHLQR�RFFOXVLYH�SXOPRQDLUH��092��HVW�XQH�IRUPH�UDUH�G�K\SHUWHQVLRQ�SXOPRQDLUH�FOLQLTXHPHQW�SURFKH�GH�O�+7$3��GH
WUDQVPLVVLRQ�DXWRVRPLTXH�UrFHVVLYH��SRXU�ODTXHOOH�(,)�$.��D�rWr�LGHQWL�r�FRPPH�JqQH�FDXVDO�SULQFLSDO�

2EMHFWLIV��(WXGLHU�O�DUFKLWHFWXUH�JrQrWLTXH�GH�O�K\SHUWHQVLRQ�SXOPRQDLUH�GDQV�XQH�FRKRUWH�GH�SDWLHQWV�IUDQpDLV�JUnFH�m�XQH�DSSURFKH�GH�1*6�FLEOr
HQ�XWLOLVDQW�XQ�SDQHO�LQFOXDQW�OHV�JqQHV�YDOLGrV�SRXU�OH�GLDJQRVWLF�PROrFXODLUH�DLQVL�TXH�GHV�JqQHV�GH�UHFKHUFKH�

0jWKRGHV��$QDO\VH�SURVSHFWLYH�GH�����FDV�LQGH[�DWWHLQWV�G�+7$3�RX�GH�092��6FUHHQLQJ�PROrFXODLUH�SDU�XQ�SDQHO�GH�FDSWXUH�FLEOr�FRPSUHQDQW�OHV
JqQHV��%035���7%;���(,)�$.���&$9���.&1.���60$'���$&95/���(1*��%03����/H�JqQH�%03���XQ�SDUDORJXH�GH�%03��HW�OH�JqQH�.'5�FRGDQW�SRXU�OH
UrFHSWHXU�GH�W\SH���GX�9(*)�VRQW�rJDOHPHQW�LQFOXV�GDQV�OH�GHVLJQ�FRPPH�JqQH�GH�UHFKHUFKH��3DUPL�FHV�SDWLHQWV�����RQW�rWr�WHVWrV�DYHF�XQH
rYROXWLRQ�GX�SDQHO�LQFOXDQW�WURLV�QRXYHDX[�JqQHV�YDOLGrV�SRXU�OH�GLDJQRVWLF�PROrFXODLUH��62;����$73��$��HW�$43��

5jVXOWDWV� �8Q�YDULDQW��SDWKRJqQH�D�rWr�LGHQWL�r�FKH]����GHV�����SDWLHQWV�DQDO\VrV���������FKH]�GHV�+7$3�VSRUDGLTXHV���������FKH]�GHV�+7$3
IDPLOLDOHV�HW�������FKH]�GHV�092��%035��UHVWH�OH�JqQH�OH�SOXV�IUrTXHPPHQW�PXWr��VXLYL�GH�7%;��HW�%03���UHVSHFWLYHPHQW�������������HW�����
GHV �PXWDWLRQV �LGHQWL�rHV�� �/HV �PXWDWLRQV �GDQV �OH �JqQH �62;�� �RQW �rWr �WURXYrHV �FKH] �� �SDWLHQWV �SDUPL �OHV ���� �WHVWrV� �/HV �PXWDWLRQV �EL�DOOqOHV
(,)�$.��VLJQHQW�OD�092�SDUIRLV�FRQIRQGXH�FOLQLTXHPHQW�DYHF�XQH�+7$3��8QH�PXWDWLRQ�WURQTXDQWH�HW�XQ�YDULDQW�WUqV�SUREDEOHPHQW�SDWKRJqQH�RQW
rWr�LGHQWL�rV�GDQV�OH�JqQH�%03���FKH]�GHX[�SDWLHQWV�DWWHLQWV�GH�IRUPHV�VrYqUHV�G�+7$3��(Q�Q�GHX[�PXWDWLRQV�WURQTXDQWHV�RQW�rWr�LGHQWL�rHV�GDQV
OH�JqQH�.'5��/�XQH�GDQV�XQH�IRUPH�IDPLOLDOH��HW�O�DXWUH�GDQV�XQH�IRUPH�VSRUDGLTXH�G�+7$3�

&RQFOXVLRQV �� �/�DSSURFKH �GH �1*6 �FLEOr �HVW �XQ �RXWLO �H�FDFH �SRXU �DPrOLRUHU �OD �FRQQDLVVDQFH �GH �O�DUFKLWHFWXUH �JrQrWLTXH �GH �O�K\SHUWHQVLRQ
SXOPRQDLUH�HW�FRQ�UPHU�OD�UHVSRQVDELOLWr�GH�QRXYHDX[�JqQHV��'DQV�QRWUH�FRKRUWH��OH�JqQH�PDMHXU�UHVWH�%035���PDLV�G�DXWUHV�JqQHV�rPHUJHQW�WHOV
TXH�%03��HW�7%;���(Q�SDUWLFXOLHU�SRXU�FH�GHUQLHU�GHV�PXWDWLRQV�VRQW�LGHQWL�rHV�GDQV�OHV�+7$3�DGXOWHV��DORUV�TXH�FH�JqQH�D�rWr�LQLWLDOHPHQW�GrFULW
FRPPH�XQ�JqQH�PDMHXU�GDQV�OHV�+7$3�SrGLDWULTXHV�1RV�UrVXOWDWV�UrYqOHQW�rJDOHPHQW��%03���HW�.'5��FRPPH�QRXYHDX[�JqQHV�GH�O�+7$3�



6(66,216�6,08/7$1((6������3DWKRORJLHV
G
RUJDQHV�HW�&DUGLRYDVFXODLUH

-HDQ�-DFTXHV�6FKRWW

&6�����'jOjWLRQV�LQWHUJjQLTXHV�HQ��T���HW�SHUWXUEDWLRQ�GH�OD�VWUXFWXUH�GH�OD�FKURPDWLQH�f�O
RULJLQH�G
XQH�IRUPH�IDPLOLDOH�GH
G\VIRQFWLRQ�VLQXVDOH

$XWHXUV��

-HDQ�-DFTXHV�6FKRWW������-XOLHQ�%DUF������+LURVKLJH�0XUDWD������(VWHOOH�%DURQ������3LHUUH�/LQGHQEDXP������0DQRQ�%DXGLF������$GULHQ�)RXFDO������.DULP
6L�7D\HE������/H�0DUHF�+HUYr������9LQFHQW�3UREVW������-HDQ�)UDQpRLV�'HOHX]H������&ODXGH�9LH\UHV������5LFKDUG�5HGRQ������6ROHQD�/H�6FRXDUQHF����

���O
LQVWLWXW�GX�WKRUD[��,QVHUP�805��������&156�805�������1DQWHV��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*rQRPLTXH�+XPDLQH��3DULV��)UDQFH
�����,QVHUP�805��������&156�805�������$QJRXOsPH��)UDQFH

0RWV�FOHIV���6rTXHQpDJH�GH�JrQRPH��FKURPDWLQH��PDODGLH�PHQGHOLHQQH��FDUGLRORJLH

5jVXPj��

6LQXV�QRGH�G\VIXQFWLRQ��61'��UHIHUV�WR�VHYHUDO�FRQGLWLRQV�FDXVLQJ�SK\VLRORJLFDOO\�LQDSSURSULDWH�DWULDO�UDWHV��*HQHWLFV�RI�KXPDQ�61'�UHPDLQV�SRRUO\
XQGHUVWRRG�ZLWK�IHZ�JHQHV�LGHQWL�HG��+&1���6&1�$��*-$���.&14���0<+��DQG�$1.���DQG�IXUWKHU�JHQHWLF�KHWHURJHQHLW\��+HUH�ZH�UHSRUW�WZR�IDPLOLHV
ZLWK �61' �VHJUHJDWLQJ �ZLWK �DQ �LQWHUJHQLF �GHOHWLRQ �DVVRFLDWHG �ZLWK �ORQJ�UDQJH �FLV�UHJXODWRU\ �HOHPHQWV ��&5(V� �RI �3,7;�� �:H ��UVW �DSSOLHG �H[RPH
VHTXHQFLQJ �WR �D ���JHQHUDWLRQ �IDPLO\ �SUHVHQWLQJ ��� �SDWLHQWV �ZLWK �61'� �DWULDO ��EULOODWLRQ �DQG�RU �UHSRODUL]DWLRQ �DEQRUPDOLWLHV �WKDW �GLG �QRW �DOORZ �WR
LGHQWLI\�WKH�GLVHDVH�FDXVLQJ�JHQH�ZLWKLQ�D������F0�OLQNDJH�LQWHUYDO��=PD[ �����T ���RQ�FKU��T���DOWKRXJK�LPPXQREORW�RI�D�PXVFOH�ELRSV\�UHYHDOHG
D�VWULNLQJ�GHFUHDVH�LQ�$1.�%�H[SUHVVLRQ��:H�WKHQ�DSSOLHG���[�ZKROH�JHQRPH�VHTXHQFLQJ��:*6��LQ���SDWLHQWV�DQG�LGHQWL�HG����UDUH�����������619V
DQG�D����.E�GHOHWLRQ�XVLQJ�/803<�LQ�WKH�FDQGLGDWH�LQWHUYDO��7KLV�LQWHUJHQLF�GHOHWLRQ��ZKLFK�ZDV�ORFDWHG�EHWZHHQ�3,7;��DQG�$1.��DQG�FRQWDLQHG�D
&7&)�PRWLI��ZDV�VHJUHJDWLQJ�LQ�DOO�SDWLHQWV�DQG�ZDV�QRW�IRXQG�LQ�����)UHQFK�FRQWURO�JHQRPHV��:H�DOVR�DSSOLHG�:*6�RQ�D�VHFRQG�IDPLO\�SUHVHQWLQJ��
SDWLHQWV �ZLWK �61' �DQG �QHJDWLYH �IRU �DOO �61' �JHQHV �DQG �LGHQWL�HG �D ����.E �GHOHWLRQ �RYHUODSSLQJ �WKH �LQLWLDO �GHOHWLRQ� �&7&) �IXQFWLRQV �DV �D �JHQRPH
RUJDQL]HU�PHGLDWLQJ�JHQRPLF�LQWHUDFWLRQV�EHWZHHQ�JHQHV�DQG�&5(V��7R�FODULI\�D�SRVVLEOH�UHJXODWRU\�IXQFWLRQ�RI�WKH�����0E�LQWHUJHQLF�UHJLRQ
FRQWDLQLQJ�WKH�GHOHWLRQ��ZH�LQWHUURJDWHG���HSLJHQHWLF�GDWDEDVHV��+LJK�WKURXJKSXW�FKURPRVRPH�FRQIRUPDWLRQ�FDSWXUH��+L�&��GDWD�����UHYHDOHG�WKDW
WKLV�LQWHUJHQLF�UHJLRQ�ZDV�SODFHG�LQ�D�WRSRORJLFDOO\�DVVRFLDWLQJ�GRPDLQ��7$'��FRQWDLQLQJ�3,7;���&KURPDWLQ�LQWHUDFWLRQ�DQDO\VLV�E\�SDLUHG�HQG�WDJ
�&K,$�3(7��GDWD�RI�&7&)�LQ�0&)�������VXJJHVWHG�VHYHUDO�SRVVLEOH�IXQFWLRQDO�FKURPDWLQ�ORRSV�LQ�WKH�7$'��2I�WKHP��D�&7&)�PHGLDWHG�FKURPDWLQ�ORRS
FRUUHVSRQGLQJ �WR �D �����.E �JHQRPLF �UHJLRQ �ZDV �FODUL�HG �DV �D �SRVVLEOH �&5( �XVLQJ �KLVWRQH �PRGL�FDWLRQ �GDWD �IURP �5RDGPDS� �7KH �UHJLRQ �UDQJLQJ
EHWZHHQ�WKH�LQWUD�GHOHWLRQ�&7&)�PRWLI�DQG�DQRWKHU�GLVWDO�PRWLI�ZDV�UHSUHVVHG�LQ�+�.��PH��SUR�OHV�RI�IHWDO�KHDUW�DQG�+��(6&�GHULYHG�PHVHQFK\PDO
VWHP�FHOOV� �ZKLOH�WKH�UHJLRQ�ZDV�DFWLYDWHG�LQ�+�.��DF�SUR�OHV�RI�+��(6&�GHULYHG�PHVHQGRGHUP�FHOOV� �7KXV��WKLV�&5(�PD\�UHJXODWH�H[SUHVVLRQ�RI
3,7;� �DQG�RU �$1.� �LQ �SDFHPDNHU�FHOO �GL�HUHQWLDWLRQ� �2QJRLQJ�H[SHULPHQWV�RQ�SDWLHQW�V �L36&�GHULYHG�FDUGLRP\RF\WHV�ZLOO �IXUWKHU�FKDUDFWHUL]H�WKH
GLVHDVH�PHFKDQLVP�

����/HXQJ�HW�DO��1DWXUH������������/L�HW�DO��&HOO������

3LiFH�MRLQWH���$VVLVH������DEVWUDFWB6&+277�GRF[
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3DVFDOH�5LFKDUG

&6�����7KH�VSHFWUXP�RI�)HWDO�&DUGLRP\RSDWKLHV��SDWKRORJLFDO�DQG�JHQHWLF�DQDO\VLV�DOORZHG�LGHQWLI\LQJ�WKH�HWLRORJ\�DQG�SURSRVH
DQ�DFFXUDWH�JHQHWLF�FRXQVHOLQJ

$XWHXUV��

(YD�.2+$87������)ODYLH�$'(5������&DUROLQH�5225<&.�7+$0%2������)DQQ\�3(//8$5'������0DU\VH�%211,(5(������*ZHQDHOOH�$1'5(������)DQQ\
6$89(675(������/LRQHO�9$1�0$/'(5*(0������3KLOLSSH�527+������'LDOD�.5+$,&+(������%HWWLQD�%(66,(5(6������7DQLD�$77,(�%,7$&+������3DVFDOH
5,&+$5'����

���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH����+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���8)�&DUGLRJrQrWLTXH�HW�0\RJrQrWLTXH��6HUYLFH�GH�%LRFKLPLH�0rWDEROLTXH��3DULV���)���������)UDQFH��+zSLWDX[�8QLYHUVLWDLUHV�GH�OD�3LWLr��6DOSsWULqUH�
&KDUOHV�)RL[����3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�%25'($8;��%25'($8;��)UDQFH
���6HUYLFH�GH�3DWKRORJLH��*URXSH�+RVSLWDOLHU�3HOOHJULQ����%RUGHDX[��)UDQFH
���6HUYLFH�+LVWRORJLH�HPEU\RORJLH�F\WRJrQrWLTXH���+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���&HQWUH�GH�*rQrWLTXH�+XPDLQH���&+58�GH�%HVDQpRQ���+zSLWDO�6DLQW�-DFTXHV��%(6$1&21��)UDQFH
���6HUYLFH�GH�*\QrFRORJLH�2EVWrWULTXH��+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�FDUGLRSrGLDWULH��+zSLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH����+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���&DUGLRP\RSDWK\��DQWHQDWDO��JHQHWLFV

5jVXPj��

&DUGLRP\RSDWKLHV�DUH�GLVHDVHV�RI�WKH�KHDUW�PXVFOH�ZLWK�YDULDEOH�FOLQLFDO�DSSHDUDQFH��RQVHW�RI�V\PSWRPV�DQG�VHYHULW\��0RVW�RI�IRUPV�DUH�LQKHULWHG
DV�GRPLQDQW�WUDLW�DQG�PD\�VWD\�DV\PSWRPDWLF�DQG�XQGLDJQRVHG�XQWLO�DGXOWKRRG��6HYHUH�IRUPV�RI�FDUGLRP\RSDWKLHV�PD\�EH�REVHUYHG�GXULQJ�WKH
DQWHQDWDO�SHULRG�ZLWK�D�SHMRUDWLYH�LVVXH�OHDGLQJ�WR�IHWDO�GHDWK�RU�WKHUDSHXWLF�SUHPDWXUH�LQWHUUXSWLRQ�RI�SUHJQDQF\��9DULDEOH�SKHQRW\SHV�DV�ZHOO�DV
JHQHWLF�KHWHURJHQHLW\�PDNH�HWLRORJLF�LGHQWL�FDWLRQ�GL�FXOW�

:H�UHSRUW�WKH�KLVWRORJLFDO�DQG�JHQHWLF�DQDO\VLV�RI����DQWHQDWDO�IRUPV�RI�FDUGLRP\RSDWKLHV�IURP����IDPLOLHV������IHWXVHV�XQGHUZHQW�DQ�DXWRSV\�DQG
���D�JHQHWLF�DQDO\VLV��$OO�RI�WKHP�VKRZHG�D�GLODWHG�RU�K\SHUWURSKLF�FDUGLRP\RSDWK\��FRPSOLFDWHG�E\�K\GURSV�IHWDOLV�LQ���RI�WKHP��6L[�RI�WKH�IHWXVHV
GLHG�LQ�XWHUR��,Q�WKH���RWKHUV��D�WHUPLQDWLRQ�RI�WKH�SUHJQDQF\�ZDV�SHUIRUPHG�RQ�SDUHQWDO�UHTXHVW��EHWZHHQ����DQG����JHVWDWLRQDO�ZHHNV�LQ����DW���
JZ�LQ�WZR�DQG������JZ�LQ�RQH��7KUHH�FKLOGUHQ�ZHUH�ERUQ�DQG�GLHG�DW��UVW�KRXU�����GD\V�DQG����PRQWKV�RI�OLIH�UHVSHFWLYHO\�

0HWKRGV�

'XULQJ�DXWRSV\��GHWDLOHG�PRUSKRORJLFDO�DQG�KLVWRORJLFDO�H[DPLQDWLRQV�RI�KHDUWV�ZHUH�LPSOHPHQWHG�WKHQ�'1$V�ZHUH�VHTXHQFHG�E\�D�WDUJHWHG�1*6
SDQHO�RI����FDUGLRP\RSDWK\�JHQHV��7KLV�VWUDWHJ\�DOORZHG�WKH�LGHQWL�FDWLRQ�RI�WKH�JHQHWLF�FDXVH�LQ������IDPLOLHV�

5HVXOWV�

,Q�WKLV�VWXG\��GHVSLWH�D�YDULDELOLW\�RI�KLVWRORJLFDO�DQG�SDWKRORJLFDO��QGLQJV��D�FRPPRQ�PRUSKRW\SH�FRXOG�HPHUJHG���7KHUH�ZDV�D�XQL��RU�ELYHQWULFXODU
FDUGLDF �GLODWDWLRQ ��Q ���� �D �YHQWULFXODU �K\SHUWURSK\ ��Q ��� �WKUHH �FDVHV �RI �OHIW �YHQWULFOH �QRQ�FRPSDFWLRQ� �D �VXE�HQGRFDUGLDO ��EURHODVWRVLV ��Q ��� �
2WKHU�FDUGLDF�PDOIRUPDWLRQV����YDOYHV�DQRPDOLHV����IRUDPHQ�RYDOH����DEQRUPDO�FRURQDU\�LPSODQWDWLRQ����FDVH�RI�(EVWHLQ�V�GLVHDVH�DQG�D�IDOVH
WHQGRQ�EHWZHHQ�WKH�OHIW�YHQWULFOH�DQG�WKH�VHSWXP��FRXOG�DOVR�EH�REVHUYHG��&RPSOH[�IRUPV�RI�FDUGLRP\RSDWK\�ZLWK�FRH[LVWHQFH�RI�GL�HUHQW�PDMRU
VXE�IRUPV�ZHUH�SRVVLEOH�ZLWK�D�UDSLG�HYROXWLRQ�WRZDUGV�D�GLODWHG�FDUGLRP\RSDWK\�

$V�ZHOO��D�KXJH�YDULDELOLW\�RI�JHQHWLF�VLWXDWLRQV�ZDV�REVHUYHG�ZLWK�WZR�IHWXVHV�FDUU\LQJ�KHWHUR]\JRXV�FRPSRXQG�PXWDWLRQV�LQ�GRPLQDQW�DGXOWKRRG
FDUGLRP\RSDWK\�JHQHV��XQLTXH�GH�QRYR�PXWDWLRQV�LQ�IRXU��D�JHUPOLQH�PRVDLFLVP�LQ�RQH�IDPLO\�DQG�FRGRPLQDQFH�GLJHQLVP�LQ���IDPLOLHV��7KH�SDUHQWV
ZHUH�VXEVHTXHQWO\�JHQHWLFDOO\�WHVWHG�WR�GLDJQRVH�PXWDWLRQ�FDUULHUV�DQG�WR�GULYH�WKHP�WR�FDUGLRORJLFDO�VXUYHLOODQFH�DQG�WR�SURSRVH�D�JHQHWLF
FRXQVHOLQJ�

&RQFOXVLRQ�

7KLV�VWXG\�KLJKOLJKWV�WKH�JUHDW�GLDJQRVWLF�YDOXH�RI�WKH�JHQHWLF�WHVWLQJ�RI�VHYHUH�FDUGLRP\RSDWKLHV�IRU�DFFXUDWH�JHQHWLF�FRXQVHOLQJ��DQG�IROORZ��XS�RI
IDPLO\�PHPEHUV�FDUU\LQJ�PXWDWLRQV��$�PROHFXODU�SUHQDWDO�GLDJQRVLV�FDQ�EH�R�HUHG�LQ�WKH�UHFHVVLYH�IRUPV�
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;HQLD�/DW\SRYD

&6�����/HV�YDULDQWV�GX�PRWHXU�NLQjVLQH���.,)�%�VRQW�UHVSRQVDEOHV�G
�XQH�FLOLRSDWKLH�DXWRVRPLTXH�GRPLQDQWH

$XWHXUV��

%HQMDPLQ�&RJQr������;rQLD�/DW\SRYD���������/RNXOL\DQDJH�'RQD�6DPXGLWD�6HQDUDWQH������/XGRYLF�0DUWLQ������'DQLHO�&��.REROGW������*HRUJLRV�.HOODULV
�����*X\OqQH�/H�0HXU������'RPLQLTXH�&DOGDUL������'RPLQLTXH�'HEUD\������0DWKLOGH�1L]RQ�������(LULN�)UHQJHQ�������6DUD�-��%RZQH����������/LYHV
&RQVRUWLXP�������(OL]DEHWK�/��&DGHQD�������6WHSKHQ�3��'DLJHU�����������.LQJD�%XMDNRZVND�������(ULF�3LHUFH�������0LFKDHO�*RULQ�������1LFKRODV�.DWVDQLV
�����6WrSKDQH�%r]LHDX�������6LPRQ�0��3HWHUVHQ�-RQHV�������/DXUHQFH�2FFHOOL�������/HVOLH�/\RQV�������/DXUHQFH�/HJHDL�0DOOHW�������/RUL�6��6XOOLYDQ������
(ULFD�(��'DYLV������%HUWUDQG�,VLGRU���������

���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���,QVHUP�8������,QVWLWXW�,PDJLQH���8QLYHUVLWr�GH�3DULV��3DULV��)UDQFH
���7KH�,QVWLWXWH�IRU�*HQRPLF�0HGLFLQH���1DWLRQZLGH�&KLOGUHQ
V�+RVSLWDO��&ROXPEXV��(WDWV�8QLV
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��)UDQFH
���6HUYLFH�G
2SKWDOPRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�3rGLDWULH��&+8�1DQWHV��1DQWHV��)UDQFH
���8QLWr�G
+rSDWRORJLH�SrGLDWULTXH��&HQWUH�GH�UrIrUHQFH�GH�O
DWUrVLH�GHV�YRLHV�ELOLDLUHV�HW�GHV�FKROHVWDVHV�JrQrWLTXHV���+zSLWDO�1(&.(5��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VOR�8QLYHUVLW\�+RVSLWDO�DQG�8QLYHUVLW\�RI�2VOR��2VOR��1RUYqJH
����+XPDQ�*HQHWLFV�&HQWHU��6FKRRO�RI�3XEOLF�+HDOWK��8QLY��RI�7;�+HDOWK�6FLHQFH�&HQWHU�DW�+RXVWRQ��+RXVWRQ��)UDQFH
����'HSDUWPHQW�RI�9HWHULQDU\�0HGLFLQH�DQG�6XUJHU\��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��8QLYHUVLW\�RI�0LVVRXUL��&ROXPELD��(WDWV�8QLV
����5XL]�'HSW��RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH��8QLY��RI�7;�+HDOWK�6FLHQFH�&HQWHU�DW�+RXVWRQ��+RXVWRQ��(WDWV�8QLV
����5XL]�'HSW��RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFH��8QLY��RI�7;�+HDOWK�6FLHQFH�&HQWHU�DW�+RXVWRQ��+RXVWRQ��)UDQFH
����2FXODU�*HQRPLFV�,QVWLWXWH��0DVVDFKXVHWWV�(\H�DQG�(DU�,Q�UPDU\��%RVWRQ��(WDWV�8QLV
����2FXODU�*HQRPLFV�,QVWLWXWH��0DVVDFKXVHWWV�(\H�DQG�(DU�,Q�UPDU\��%RVWRQ��)UDQFH
����-XOHV�6WHLQ�(\H�,QVWLWXWH�DQG�'HSW��RI�2SKWKDOPRORJ\��8QLY��RI�&DOLIRUQLD�/RV�$QJHOHV��/RV�$QJHOHV��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�6PDOO�$QLPDO�&OLQLFDO�6WXGLHV��&ROOHJH�RI�9HWHULQDU\�0HGLFLQH��0LFKLJDQ�6WDWH�8QLYHUVLW\��(DVW�/DQVLQJ��(WDWV�8QLV
����6HUYLFH�GH�*rQrWLTXH�0ROrFXODLUH��+zSLWDO�1(&.(5��3DULV��)UDQFH
����O�LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���.,)�%��FLO�SULPDLUH��UHWLQRSDWKLH���EURVH�KrSDWLTXH��NLQrVLQH��VrTXHQpDJH�G�H[RPH��SRLVVRQ�]qEUH��JrQrWLTXH�GX�FKDW

5jVXPj��

/D�NLQrVLQH����PRWHXU�LQWUD�DJHOODLUH�DQWrURJUDGH��SHUPHW�O
DVVHPEODJH�HW�OH�IRQFWLRQQHPHQW�GX�FLO�SULPDLUH�HQ�WUDQVSRUWDQW�GHV�FDUJRV�SURWrLTXHV
GX�FRUSV�EDVDO�DX�VRPPHW�GX�FLO��/�DFWLYLWr�GH�PRWHXU�PROrFXODLUH�HVW�DVVXUrH�SDU�XQ�FRPSOH[H�KrWrURWULPrULTXH�FRPSRVr�GH�.,)�$��.,)�%�RX
.,)�&��DLQVL�TXH�G�XQH�VRXV�XQLWr�QRQ�PRWULFH��.,)$3���6XLWH�DX�VrTXHQpDJH�GH�O�H[RPH�QRXV�DYRQV�LGHQWL�r�GHX[�YDULDQWV�KrWrUR]\JRWHV�GH�.,)�%
GDQV�GHX[�IDPLOOHV�QRQ�DSSDUHQWrHV��D\DQW�GHV�SKrQRW\SHV�FDUDFWrULVWLTXHV�GH�FLOLRSDWKLH��'DQV�OD�SUHPLqUH�IDPLOOH��OH�FDV�LQGH[�SUrVHQWDLW�XQH
�EURVH�KrSDWLTXH�FRQJrQLWDOH��XQH�UrWLQLWH�SLJPHQWDLUH�HW�XQH�SRO\GDFW\OLH�SRVWD[LDOH��&H�SDWLHQW�HVW�SRUWHXU�G�XQ�YDULDQW����*�!�&��S�*OX���*OQ�
D�HFWDQW�XQ�DFLGH�DPLQr�FRQVHUYr�GDQV�OH�GRPDLQH�PRWHXU�GH�OD�NLQrVLQH�FRGr�SDU�.,)�%��/D�VHFRQGH�IDPLOOH�HVW�XQH�ODUJH�IDPLOOH�DYHF�GHV�VXMHWV
DWWHLQWV �GH �UrWLQLWH �SLJPHQWDLUH� �XQH �SRO\GDFW\OLH �SRVWD[LDOH � �DLQVL �TX�XQH �LQVX�VDQFH �UrQDOH �VrJUrJHDQW �VHORQ �XQ �PRGH �GH �WUDQVPLVVLRQ
DXWRVRPLTXH�GRPLQDQW��/HV�LQGLYLGXV�DWWHLQWV�VRQW�SRUWHXUV�GX�YDULDQW�F�����7�!�&��S�/HX���3UR�KrWrUR]\JRWH�GH�.,)�%��1RXV�DYRQV�PLV�HQ
rYLGHQFH�XQH�DXJPHQWDWLRQ�VLJQL�FDWLYH�GH�OD �ORQJXHXU �GHV�FLOV �SULPDLUHV �GDQV�OHV ��EUREODVWHV �SULPDLUHV �FKH]�XQ�SDWLHQW �DWWHLQW� �VXJJrUDQW �XQH
DWWHLQWH�GH�O�DFWLYLWr�PRWULFH�GH�OD�NLQrVLQH����(Q�Q��QRXV�DYRQV�rYDOXr�OHV�H�HWV�GH�OD�VXUH[SUHVVLRQ�GH�O�$51P�YDULDQW�.,)�%�GDQV�OD�UrWLQH�FKH]�OD
ODUYH�GH�SRLVVRQ�]qEUH��3RXU�OHV�GHX[�YDULDQWV�QRQ�V\QRQ\PHV��XQH�VrTXHVWUDWLRQ�GH�OD�UKRGRSVLQH�SRVVLEOHPHQW�HQ�OLHQ�DYHF�XQ�WUDQVSRUW
GrIHFWXHX[�m�WUDYHUV�OH�FLO�FRQQHFWHXU�D�rWr�PLVH�HQ�rYLGHQFH��,QGrSHQGDPPHQW��ORUV�GH�O�rWXGH�GHV�EDVHV�PROrFXODLUHV�G
XQH�GrJrQrUHVFHQFH
UrWLQLHQQH�SURJUHVVLYH �DXWRVRPLTXH�UrFHVVLYH �FKH] �OH �FKDW �%HQJDOH� �QRXV �DYRQV�LGHQWL�r �XQ�YDULDQW �GH�.LI�E �VrJUrJHDQW �DYHF�OD �SDWKRORJLH� �SDU
rWXGH�G
DVVRFLDWLRQ�SDQJrQRPLTXH�HW�VrTXHQpDJH�GX�JrQRPH�HQWLHU��/D�ORFDOLVDWLRQ�DQRUPDOH�GH�OD�UKRGRSVLQH�D�rJDOHPHQW��rWr�PLVH�HQ�rYLGHQFH
GDQV�OH�FRQWH[WH�GH�FHWWH�UrWLQRSDWKLH��$X�WRWDO��JUnFH�m�FHV�GRQQrHV�JrQrWLTXHV�DLQVL�TX�DX[�H[SrULHQFHV�GH�PRGrOLVDWLRQ�LQ�YLYR�HW�LQ�YLWUR��QRXV
GrFULYRQV�XQH�QRXYHOOH�FLOLRSDWKLH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�HQ�OLHQ�DYHF�XQH�DOWrUDWLRQ�GX�WUDQVSRUW�DQWrURJUDGH�FLOLDLUH�PrGLr�SDU
OD�NLQrVLQH�
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0DULH�9LQFHQW

&6�����/HV�SDWKRORJLHV�OjWDOHV�GX�GjYHORSSHPHQW�SXOPRQDLUH�LPSOLTXDQW�OD�YRLH�7%;�)*)��XQ�PRGiOH�GqKjUjGLWj�FRPSOH[H�

$XWHXUV��

0DULH�9LQFHQW���������-XVW\QD�.DURODN������*DLO�'HXWVFK������7RPDV]�*DPELQ������%HQMDPLQ�&RJQr���������2OLYLHU�3LFKRQ������+HDWKHU�0H�RUG�����
0HJDQ�'LVKRS������7KRPDV�%HVQDUG���������)ORUHQFH�3HWLW������0DULH�'HQLV�0XVTXHU�������0DGHOHLQH�-RXEHUW�������-HOHQD�0DUWLQRYLF�������&ODLUH
%HQHWHDX������$UQDXG�0ROLQ�������'RPLQLTXH�&DUOHV�������*ZHQDHOOH�$QGUr�������(ULF�%LHWK�������1LFRODV�&KDVVDLQJ�������/RXLVH�'HYLVPH�������/DUD
&KDODEUH\VVH�������/DXUHQW�3DVTXLHU�������9rURQLTXH�6HFT�������&KDQWDO�0LVVLULDQ�������-rUrPLH�0RUWUHX[�������'DPLHQ�6DQODYLOOH�������/LQGD�3RQV
������6rEDVWLHQ�.�U\���������6WrSKDQH�%r]LHDX���������-HDQ�0LFKHO�/LHW�������1LFRODV�-RUDP�������7LSKDLQH�%LKRXrH�������(GZLQD�3RSHN�������-DPHV
/XSVNL������3U]HP\VODZ�6]DIUDQVNL������%HUWUDQG�,VLGRU���������&rGULF�/H�&DLJQHF������3DZHO�6WDQNLHZLF]����

���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���,QVHUP��&156��8QLY�1DQWHV��O�LQVWLWXW�GX�WKRUD[��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�0ROHFXODU�	�+XPDQ�*HQHWLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
���'HSDUWPHQW�RI�3DWKRORJ\��6HDWWOH�&KLOGUHQ
V�+RVSLWDO��6HDWWOH��(WDWV�8QLV
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��,QVWLWXWH�RI�0RWKHU�DQG�&KLOG��:DUVDZ��3RORJQH
���,QVHUP��&156��8QLY�1DQWHV��O�LQVWLWXW�GX�WKRUD[��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULFV��'LYLVLRQ�RI�*HQHWLF�0HGLFLQH��8QLYHUVLW\�RI�:DVKLQJWRQ��:DVKLQJWRQ��(WDWV�8QLV
���3DWKRORJ\�DQG�/DERUDWRU\�0HGLFLQH��3KRHQL[�&KLOGUHQ
V�+RVSLWDO��3KRHQL[��(WDWV�8QLV
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+58�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
����8QLW�RI�)HWDO�3DWKRORJ\��$3�+3��$QWRLQH�%HFOHUH�+RVSLWDO��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�&DHQ��&DHQ��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�7RXORXVH��7RXORXVH��)UDQFH
����,QVWLWXW�G�DQDWRPR�SDWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��&+8�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�5HQQHV��UHQQHV��)UDQFH
����6HUYLFH�G�DQDWRPR�SDWKRORJLH��$L[�0DUVHLOOH�8QLY��$3+0��+zSLWDO�1RUG��0DUVHLOOH��)UDQFH
����$L[�0DUVHLOOH�8QLY��$3+0��,16(50��00*��7LPRQH�+RVSLWDO��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��+RVSLFHV�FLYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�UrDQLPDWLRQ�SrGLDWULTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�PDODGLHV�FKURQLTXHV�GH�O
HQIDQW��&+8�1DQWHV��1DQWHV��)UDQFH
����'HSDUWPHQW�RI�3DWKRORJ\�DQG�,PPXQRORJ\��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV

0RWV�FOHIV���G\VSODVLH�DFLQHXVH��G\VSODVLH�DOYrROR�FDSLOODLUH��GrYHORSSHPHQW�SXOPRQDLUH��7%;���)*)��

5jVXPj��

/HV�SDWKRORJLHV�GX�GrYHORSSHPHQW�SXOPRQDLUH�VRQW�UDUHV�HW�FRQGXLVHQW�m�XQ�GrFqV�SUrFRFH�GX�QRXYHDX�Qr�GDQV�OHV�SUHPLqUHV�KHXUHV�RX�VHPDLQHV
GH�YLH��7URLV�HQWLWrV�VRQW�GLVWLQJXrHV���OD�G\VSODVLH�DOYrROR�FDSLOODLUH�DYHF�GrIDXW�G�DOLJQHPHQW�GHV�YHLQHV�SXOPRQDLUHV��$&'039��0,0�����������OD
G\VSODVLH�DFLQHXVH��$F'\V��HW�OD�G\VSODVLH�DOYrRODLUH�FRQJrQLWDOH��&$'���/�$&'039�D�rWr�FDUDFWrULVrH�VXU�OH�SODQ�PROrFXODLUH�DYHF�O�LPSOLFDWLRQ�GX
JqQH�)2;)���PDLV�OHV�FDXVHV�JrQrWLTXHV�GH�O�$F'\V�HW�GH�OD�&$'�rWDLHQW�MXVTX�DORUV�LQFRQQXHV��ELHQ�TX�XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�UrFHVVLYH�DLW
rWr�rYRTXrH�

*UnFH�m�XQ�WUDYDLO�FROODERUDWLI�LQWHUQDWLRQDO��QRXV�DYRQV�UDVVHPEOr�XQH�FRKRUWH�XQLTXH�GH����SDWLHQWV�DWWHLQWV�GH�SDWKRORJLHV�OrWDOHV�SXOPRQDLUHV�
&HWWH�rWXGH�D�SHUPLV�GH�OHV�FDUDFWrULVHU�VXU�OH�SODQ�FOLQLTXH��KLVWRORJLTXH�HW�PROrFXODLUH��/HV�SDWLHQWV�QRXV�RQW�rWr�DGUHVVrV�VXLWH�DX�GLDJQRVWLF
LQLWLDO�G�$F'\V��$SUqV�UHOHFWXUH�SDU�XQ�DQDWRPRSDWKRORJLVWH�UrIrUHQW�����LQGLYLGXV�RQW�rWr�FODVVrV�c�$F'\V�h����c�&$'�h�HW����c�K\SRSODVLH
SXOPRQDLUH�OrWDOH�DVSrFL�TXH�h�

6XU�OH�SODQ�PROrFXODLUH��QRXV�DYRQV�XWLOLVr�OHV�WHFKQLTXHV�G�DQDO\VH�FKURPRVRPLTXH�SDU�SXFHV�m�$'1��613�RX�&*+�DUUD\���GH�ZKROH�H[RPH
VHTXHQFLQJ��:(6��HW�GH�ZKROH�JHQRPH�VHTXHQFLQJ��:*6��

6HSW�SDWLHQWV�VRQW�SRUWHXUV�G�XQH�GrOrWLRQ�UrFXUUHQWH�G�HQYLURQ��0E��UHVSRQVDEOH�GX�V\QGURPH�GH�PLFURGrOrWLRQ���T����T������0,0����������
HPSRUWDQW�OH�JqQH�7%;����GHX[�RQW�GHV�YDULDQWV�UDUHV�GH�QRYR�GDQV�OH�PsPH�FRGRQ�GH�O�H[RQ���GH�7%;����HW�DX�VHLQ�G�XQH�IUDWULH��GHX[�RQW�XQH
GrOrWLRQ�LQWUDJrQLTXH�GHV�H[RQV���HW���UHWURXYrH�SDU�:*6��3DU�DLOOHXUV��GHX[�SDWLHQWV�VRQW�SRUWHXUV�GH�GrOrWLRQV�FKHYDXFKDQWHV�G�HQYLURQ��0E�HQ
�S����HPSRUWDQW�OH�JqQH�)*)���HW�GHX[�DXWUHV�RQW�XQ�YDULDQW�UDUH�GDQV�)*)����&HUWDLQHV�GH�FHV�YDULDWLRQV�UDUHV�VRQW�KrULWrHV�G�XQ�SDUHQW�VDLQ�
FRQIRUWDQW�O�K\SRWKqVH�LQLWLDOH�G�XQH�SDWKRORJLH�UrFHVVLYH��1rDQPRLQV�GDQV�WRXV�OHV�FDV��LO�Q�D�SDV�rWr�UHWURXYr�GH�PXWDWLRQV�GrOrWqUHV�VXU�OH�VHFRQG
DOOqOH��/HV�DQDO\VHV�GH�:*6�FKH]�OHV�LQGLYLGXV�SRUWHXUV�G�XQ�YDULDQW�GDQV�7%;��Q�RQW�SDV�UrYrOr�G�KDSORW\SH�FRPPXQ�DX�ORFXV���T����PDLV�LOV
rWDLHQW�WRXV�SRUWHXUV�G�DX�PRLQV�XQ�YDULDQW�QRQ�FRGDQW��QRQ�UHWURXYr�FKH]�OHV�LQGLYLGXV�FRQWUzOHV��HW�ORFDOLVr�DX�QLYHDX�GHV�UrJLRQV�DFWLYDWULFHV�GX
JqQH�7%;���&KH]�OD�PDMRULWr�GHV�LQGLYLGXV�DWWHLQWV��PXWrV�RX�QRQ���QRXV�DYRQV�rJDOHPHQW�REVHUYr�XQ�HQULFKLVVHPHQW�HQ�YDULDQWV�QRQ�FRGDQWV�GDQV
FHV�PsPHV�UrJLRQV�

&H�WUDYDLO�FROODERUDWLI�D�SHUPLV�GH�FRQ�UPHU�O�LPSOLFDWLRQ�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�7%;��)*)���GDQV�OH�GrYHORSSHPHQW�SXOPRQDLUH�KXPDLQ�HW�SRXU
OD�SUHPLqUH�IRLV�GH�PHWWUH�HQ�rYLGHQFH�XQ�GrWHUPLQLVPH�JrQrWLTXH�FRPSOH[H�SRXU�FHV�SDWKRORJLHV�UDUHV�HW�OrWDOHV�GX�GrYHORSSHPHQW�HQ�OLHQ�DYHF
OD�SUrVHQFH�GH�YDULDQWV�FRGDQWV�HW�QRQ�FRGDQWV�GDQV�OHV�JqQHV�7%;��HW�)*)���



6(66,216�6,08/7$1((6������3DWKRORJLHV
G
RUJDQHV�HW�&DUGLRYDVFXODLUH

$OL[�GH�%HFGHOLHYUH

&6�����0RGjOLVDWLRQ�HW�FDUDFWjULVDWLRQ�GHV�PXWDWLRQV�$%&$�

$XWHXUV��

$OL[�GH�%HFGHOLqYUH���������0DULRQ�2QQrH������6WrSKDQLH�6LPRQ������$GHOLQH�+HQU\������$QQH�+XOLQ������&ODLUH�6]F]HSDQLDN������;DYLHU�'HFURX\�����
5DOSK�(SDXG���������,VDEHOOH�&DOOHEDXW������3DVFDOH�)DQHQ�������

���'rSDUWHPHQW�GH�*rQrWLTXH��$3�+3��*+�0RQGRU�$��&KHQHYLHU��&UrWHLO��)UDQFH
���(TXLSH�����,05%��,QVHUP�8�����&UrWHLO��)UDQFH
���3ODWHIRUPH�GH�&\WRPrWULH�HQ��X[��,05%��,QVHUP�8�����&UrWHLO��)UDQFH
���/DERUDWRLUH�GH�3KDUPDFRORJLH�7R[LFRORJLH��$3+3��+zSLWDO�+HQUL�0RQGRU��&UrWHLO��)UDQFH
���&HQWUH�,PDJHULH�&HOOXODLUH�6DQWr���)DFXOWr�GH�0rGHFLQH��&OHUPRQW�)HUUDQG��)UDQFH
���3ODWHIRUPH�G
LPDJHULH��,05%��,QVHUP�8�����&UrWHLO��)UDQFH
���6HUYLFH�GH�3rGLDWULH��&+,�GH�&UrWHLO��&UrWHLO��)UDQFH
���805������,QVWLWXW�GH�0LQrUDORJLH��GH�3K\VLTXH�GHV�0DWrULDX[�HW�GH�&RVPRFKLPLH��&156�6RUERQQH8QLYHUVLWr��3DULV��)UDQFH
���,QVHUP��8�����(TXLSH����,05%��&UrWHLO��)UDQFH

0RWV�FOHIV���VXUIDFWDQW��$%&$���SQHXPRORJLH��WHVW�IRQFWLRQQHO

5jVXPj��

/D�SURWrLQH�$%&$��HVW�XQ�WUDQVSRUWHXU�GH�SKRVSKROLSLGHV�LQGLVSHQVDEOH�m�OD�ELRV\QWKqVH�GX�VXUIDFWDQW�GDQV�OHV�FRUSV�ODPHOODLUHV�GHV�FHOOXOHV
DOYrRODLUHV�GH�W\SH����/HV�SDWKRORJLHV�OLrHV�m�$%&$��VRQW�GH�WUDQVPLVVLRQ�UrFHVVLYH��HW�FRXYUHQW�XQ�ODUJH�VSHFWUH�SKrQRW\SLTXH��GH�OD�GrWUHVVH
UHVSLUDWRLUH�QrRQDWDOH�m�OD�SQHXPRSDWKLH�LQWHUVWLWLHOOH�GH�O�DGXOWH�

&H�ODUJH�VSHFWUH�FOLQLTXH�V�H[SOLTXH�HQ�SDUWLH�SDU�OHV�W\SHV�GH�PXWDWLRQV�D�HFWDQW�$%&$���JURVVLqUHPHQW�FODVVrHV�HQ�PXWDWLRQV�GH�PDWXUDWLRQ�HW
PXWDWLRQV�GH�IRQFWLRQ��7RXWHIRLV��D�Q�GH�PLHX[�FRPSUHQGUH�SUrGLUH�OH�SKrQRW\SH��XQH�FODVVL�FDWLRQ�SOXV��QH�HVW�QrFHVVDLUH�

)RUWV�GH�QRWUH�H[SrULHQFH�GDQV�OH�GRPDLQH�G�XQ�DXWUH�$%&�WUDQVSRUWHXU��&)75��QRXV�DYRQV�GrYHORSSr�GL�rUHQWV�RXWLOV�SRXU�rYDOXHU�OD�SDWKRJrQLFLWr
GHV�YDULDQWV�$%&$��LQ�YLWUR�SDU�H[SUHVVLRQ�KrWrURORJXH�GDQV�GHV�FHOOXOHV�$�����SQHXPRF\WH�GH�W\SH�,,��HW�+(.��1RXV�rWXGLRQV�OD�PDWXUDWLRQ��OD
ORFDOLVDWLRQ�VXEFHOOXODLUH��OH�WUDQVSRUW�LQWUDFHOOXODLUH�GH�GR[RUXELFLQH�HW�O�XOWUDVWUXFWXUH�GHV�FRUSV�ODPHOODLUHV�HQ�PLFURVFRSLH�rOHFWURQLTXH��1RXV
SDUWLFLSRQV�rJDOHPHQW�m�OD�PRGrOLVDWLRQ�LQ�VLOLFR�WUqV�SUrFLVH�GH�OD�SURWrLQH�$%&$���SDU�FRPSDUDLVRQ�QRWDPPHQW�DYHF�$%&$��GRQW�OD�VWUXFWXUH�D�rWr
rWXGLrH�HQ�FU\R�PLFURVFRSLH�rOHFWURQLTXH��D�Q�GH�PLHX[�SUrGLUH�O�H�HW�GHV�YDULDQWV��&HWWH�VWUDWrJLH�QRXV�SHUPHWWUD�GH�UHSrUHU�OHV�PXWDWLRQV�IDX[�
VHQV�TXL�SRXUUDLW�JrQrUHU�XQH�JUDQGH�YDULDELOLWr�SKrQRW\SLTXH�SDU�GrIDXW�SDUWLHO�G�DFWLYLWr�HW�OHV�QRXYHDX[�QrV�GRQW�OH�SURQRVWLF�VHUD�SOXV�IDYRUDEOH�

'H�SOXV��GDQV�XQ�FRQWH[WH�R|�GHV�PXOWLWXGHV�GH�GRQQrHV�GH�JrQrWLTXHV�VRQW�JrQrUrHV�JUnFH�DX�1*6��LO�GHYLHQW�LPSRUWDQW�GH�GLVSRVHU�GH�WHVWV
DFFHVVLEOHV� �WHOV �TXH �QRXV �OHV �SURSRVRQV� �D�Q �G�rWXGLHU �OD �SDWKRJrQLFLWr �GHV �QRXYHDX[ �YDULDQWV� �&RPSUHQGUH �OH �PrFDQLVPH �SDWKRJqQH �GHV
GL�rUHQWHV�PXWDWLRQV�$%&$��HVW�rJDOHPHQW�XQ�HQMHX��SRXU�SRXYRLU�SURSRVHU�XQH�WKrUDSLH�FLEOrH�HQ�IRQFWLRQ�GH�O�DQRPDOLH��FRPPH�FHOD�HVW�IDLW�SRXU
&)75�
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/dD�/RLVD\

&6�����/H�SKjQRW\SH�VTXHOHWWLTXH�GH�OqK\SRFKRQGURSODVLH�UHYLVLWj�DYHF�OH�PRGiOH�PXULQ

$XWHXUV��

/rD�/RLVD\������'DYLGH�.RPOD�(EUL������1DELO�.DFL������0RUDG�%HQVLGKRXP������*UDKDP�5�:LOOLDPV������-�+��'XQFDQ�%DVVHWW������<DQQ�+HX]r�����
/DXUHQFH�/HJHDL�0DOOHW����

���8������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���0ROHFXODU�(QGRFULQRORJ\�/DERUDWRU\��'HSDUWPHQW�RI�0HGLFLQH��,PSHULDO�&ROOHJH�/RQGRQ��/RQGRQ��5R\DXPH�8QL
���/DERUDWRLUH�GH�%LRLQJrQLHULH�HW�%LRPrFDQLTXH�2VWrR�$UWLFXODLUHV��%�2$���805�&156��������8QLYHUVLWr�3DULV�'LGHURW��3DULV��)UDQFH
���&156��8QLY��%RUGHDX[��0&&��3$&($��805������3HVVDF��)UDQFH

0RWV�FOHIV���JrQrWLTXH��)*)5���RV��FDUWLODJH

5jVXPj��

/
K\SRFKRQGURSODVLH��+&+��HVW �XQ�QDQLVPH�UKL]RPrOLTXH� �GHV�PXWDWLRQV�ORFDOLVrHV�GDQV�OH �JqQH�)*)5� ���EUREODVW �JURZWK�IDFWRU �UHFHSWRU ��� �VRQW
UHVSRQVDEOHV�GH�O�+&+��/D�PXWDWLRQ�IDX[�VHQV�OD�SOXV�IUrTXHPPHQW�UHWURXYrH��S�$VQ���/\V��HVW�ORFDOLVrH�GDQV�OH�GRPDLQH�W\URVLQH�NLQDVH�,��3RXU
PLHX[�FRPSUHQGUH�O�LPSDFW�GH�OD�PXWDWLRQ�)*)5�$VQ���/\V �VXU�OH�GrYHORSSHPHQW�VTXHOHWWLTXH��QRXV�DYRQV�rWDEOL�OH��HU�PRGqOH�PXULQ�+FK
�)JIU�$VQ���/\V�����/HV�VRXULV�+FK�H[SULPHQW�GH�IDpRQ�XELTXLWDLUH�m�O�rWDW�KrWrUR]\JRWH�OD�PXWDWLRQ�$VQ���/\V��/�rWXGH�GX�SKrQRW\SH�VTXHOHWWLTXH�GH
FHV�VRXULV�D�PRQWUr�XQH�LQ�H[LRQ�GH�OD�FRXUEH�GH�FURLVVDQFH��YLVLEOH�FRPPH�FKH]�O�KRPPH�DSUqV�OD�QDLVVDQFH��/D�WDLOOH�QDVR�DQDO�HVW�UrGXLWH�m�SDUWLU
GH���VHPDLQH�������HW�V�DFFURLW�GDQV�OH�WHPSV�DWWHLJQDQW�����m���PRLV��/�LQ�H[LRQ�GH�OD�FRXUEH�GH�FURLVVDQFH�HVW�FRUUrOrH�DYHF�OD�GLPLQXWLRQ�GH
WDLOOH�GHV�RV�ORQJ��XOQD������KXPHUXV������UDGLXV�������IrPXU������WLELD�����m���PRLV��

/�DQDO\VH�GX�VTXHOHWWH�DSSHQGLFXODLUH�SDU�PLFURWRPRJUDSKLH�m�UD\RQV�;��g&7��GHV�VRXULV�DGXOWHV�+FK�PRQWUH�XQH�GLPLQXWLRQ�GH�OD�GHQVLWr�RVVHXVH
DYHF�XQH�UrGXFWLRQ�GX�QRPEUH�HW�GH�OD�WDLOOH�GHV�WUDYrHV�GDQV�O�RV�WUDErFXODLUH�GHV�IrPXUV�HW�WLELDV��'H�IDpRQ�VXUSUHQDQWH��OD�GHQVLWr�RVVHXVH�GH
O�RV �FRUWLFDO �HVW �DXJPHQWrH�FKH]�OH �IrPXU� �/�rWXGH�GH�OD �SODTXH�GH�FURLVVDQFH�GHV�IrPXUV �PRQWUH �TXH�OHV �FKRQGURF\WHV �VRQW �OrJqUHPHQW
GrVRUJDQLVrV� �OD �SUROLIrUDWLRQ�Q�HVW �SDV �SHUWXUErH��%5'8�� �HQ�UHYDQFKH� �OD �GL�rUHQFLDWLRQ��&RO;� �HVW �DOWrUrH� �&H�UrVXOWDW �LQDWWHQGX�PRQWUH �TXH�OD
PXWDWLRQ�$VQ���/\V�SHUWXUEH�SULQFLSDOHPHQW�OD�GL�rUHQFLDWLRQ�FHOOXODLUH�

/�DQDO\VH�GX�VTXHOHWWH�D[LDO�SDU�g&7�FKH]�GHV�VRXULV�+FK�DGXOWHV�PRQWUH�XQH�GLPLQXWLRQ�GH�OD�WDLOOH�GHV�WUDYrHV�GH�O�RV�WUDErFXODLUH�HW�GH�OD�GHQVLWr
RVVHXVH�GHV�YHUWqEUHV��/H�GLVTXH�LQWHUYHUWrEUDO�HVW�OXL�DXVVL�D�HFWr�SDU�OD�PXWDWLRQ�)JIU���OD�IRUPH��OD�WDLOOH�HW�OD�VWUXFWXUH�VRQW�PRGL�rHV

(Q�Q� �QRXV�DYRQV�DQDO\Vr�OH �VTXHOHWWH�FUDQLRIDFLDO �GHV�VRXULV �+FK� �OD �ODUJHXU �GX�FUnQH�HVW �DXJPHQWrH�DORUV �TXH�GH�OD �ORQJXHXU�HVW �GLPLQXrH�HQ
FRPSDUDLVRQ�DYHF�OHV�FRQWUzOHV��1RXV�DYRQV�rJDOHPHQW�REVHUYr�m�OD�EDVH�GX�FUnQH��XQH�IXVLRQ�SUrPDWXUrH�GHV�V\QFKRQGURVHV�VSKrQR�RFFLSLWDOH�HW
LQWHU�VSKrQRwGLHQQH�FKH]�OHV �VRXULV �+FK� �&HV�UrVXOWDWV �RQW �rWr �FRQ�UPrV�HQ�KLVWRORJLH �HW �LPPXQRKLVWRORJLH� �QRXV�DYRQV�SX�QRWHU �XQH�GLPLQXWLRQ
VLJQL�FDWLYH�GH�OD�WDLOOH�GHV�V\QFKRQGURVHV�HW�GX�QRPEUH�GH�FKRQGURF\WHV�K\SHUWURSKLTXHV�

/�DQDO\VH�GH�FH�PRGqOH�PXULQ�G�K\SRFKRQGURSODVLH�D�SHUPLV�GH�UrYrOHU�FHUWDLQV�DVSHFWV�SKrQRW\SLTXHV�GH�OD�PDODGLH�SHX�RX�SDV�rWXGLrV��/D
PXWDWLRQ�)JIU��SHUWXUEH�OD�FURLVVDQFH�RVVHXVH�HW�OD�GHQVLWr�RVVHXVH�GHV�RV�ORQJV�PDLV�rJDOHPHQW�OHV�V\QFKRQGURVHV�GH�OD�EDVH�GX�FUnQH��&KH]�OHV
DQLPDX[�+FK�DGXOWHV��OD�GHQVLWr�RVVHXVH�GHV�YHUWqEUHV�HVW�GLPLQXrH�HW�OD�VWUXFWXUH�GX�GLVTXH�LQWHUYHUWrEUDO�HVW�WUqV�PRGL�rH��&HWWH�rWXGH�PRQWUH
TXH�O�LPSDFW�GH�OD�PXWDWLRQ�JDLQ�GH�IRQFWLRQ�IJIU��QH�OLPLWHQW�SDV�TX�DX�FDUWLODJH�GH�FURLVVDQFH�

3LiFH�MRLQWH���DVVLVHV�����/HD/RLVD\�GRF[
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)/25(1&(�3(7,7

&6�����6\QGURPH�7$5���FDUDFWjULVDWLRQ�FOLQLTXH�HW�PROjFXODLUH�GqXQH�FRKRUWH�GH����SDWLHQWV�SHUPHWWDQW�OqLGHQWLuFDWLRQ�GH
QRXYHDX[�YDULDQWV�QRQ�FRGDQWV�GX�JiQH�5%0�$�

$XWHXUV��

6LPRQ�%2866,21���������)DELHQQH�(6&$1'(���������$QQH�6RSKLH�-285'$,1������7KRPDV�602/���������<YHV�$/(0%,.������7DQLD�$77,(�%,7$&+�����
*HQHYLqYH�%$8-$7������$QQH�%$=,1������0DU\VH�%211,(5(������3KLOLSSH�&$5$6628�������'RPLQLTXH�&$5/(6�������/RXLVH�'(9,60(����������&\ULO
*2,=(7�������$OLFH�*2/'(1%(5*�������6DUDK�*52772�������$JQqV�*8,&+(7�������3LHUUH�6LPRQ�-28.�������/DXUHQFH�/2(8,//(7�������&KDUORWWH
0(&+/(5������&DUROLQH�0,&+27������)DQQ\�3(//8$5'�����������$XGUH\�38728;�������6DQGUD�:+$/(1�������6\OYLH�0$12895,(5�+$18��������
)ORUHQFH�3(7,7�������

���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&/$'�1RUG�2XHVW��(51�,7+$&$��&+8�/LOOH��/LOOH��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��(WDWV�8QLV
���,QVWLWXW�GH�*rQrWLTXH�0rGLFDOH��&+8�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�1HFNHU���(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�'LDJQRVWLF�$QWrQDWDO��+zSLWDO�5HQr�'XERLV��3RQWRLVH��)UDQFH
���'rSDUWHPHQW�G�+LVWRORJLH�(PEU\RORJLH�HW�&\WRJrQrWLTXH��+zSLWDO�1HFNHU���(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
����6HUYLFH�G�+rPDWRORJLH��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
����6HUYLFH�G�$QDWRPR�3DWKRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����,QVWLWXW�GH�3DWKRORJLH��&+8�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�5RXHQ��5RXHQ��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��+zSLWDO�5REHUW�'HEUr��$3�+3��3DULV��)UDQFH
����'rSDUWHPHQW�GH�%LRFKLPLH�HW�*rQrWLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����'rSDUWHPHQW�GH�*rQrWLTXH��&+8�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
����6HUYLFH�G�$QDWRPR�&\WRSDWKRORJLH��+zSLWDO�&RFKLQ���$3+3��3DULV��)UDQFH
����8QLWr�GH�)RHWRSDWKRORJLH��6HUYLFH�GH�SDWKRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����,16(50�8�����805�%D5,72Q��8QLYHUVLWr�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�$UPDQG�7URXVVHDX��$3�+3��3DULV��)UDQFH

0RWV�FOHIV���V\QGURPH�7$5��5%0�$��YDULDQWV�GH�VLJQL�FDWLRQ�LQGrWHUPLQrH��rOrPHQWV�UrJXODWHXUV

5jVXPj��

/H�V\QGURPH�7$5��7KURPERF\WRSHQLD�$EVHQW�5DGLXV��0,0���������HVW�XQH�SDWKRORJLH�PDOIRUPDWLYH�GXH�m�OD�SUrVHQFH�GH�YDULDQWV�SDWKRJqQHV�EL�
DOOrOLTXHV�GDQV�OH�JqQH�5%0�$��0,0����������VLWXr�HQ��T������6D�SUrYDOHQFH�HVW�FRPSULVH�HQWUH���������HW�����������6XU�OH�SODQ�FOLQLTXH��LO�HVW
FDUDFWrULVr�SULQFLSDOHPHQW�SDU�XQH�DSODVLH�UDGLDOH�ELODWrUDOH�DYHF�FRQVHUYDWLRQ�FRQVWDQWH�GHV�SRXFHV�HW�XQH�WKURPERF\WRSrQLH�QrRQDWDOH��/H�JqQH
5%0�$�FRGH�OD�SURWrLQH�<����TXL�DSSDUWLHQW�m�O�([RQ�-XQFWLRQ�&RPSOH[��XQ�FRPSOH[H�SURWrLTXH�LQWHUYHQDQW�GDQV�GH�QRPEUHXVHV�rWDSHV�GH�OD
PDWXUDWLRQ�GHV�$51�PHVVDJHUV���UrJXODWLRQ�GH�O�rSLVVDJH��H[SRUW�GHV�WUDQVFULWV�YHUV�OH�F\WRSODVPH��UHFUXWHPHQW�GX�V\VWqPH�10'��/�KrUrGLWr�GX
V\QGURPH�7$5�VXLW�OH�PRGH�DXWRVRPLTXH�UrFHVVLI�PDLV�QrFHVVLWH�OD�SUrVHQFH�G�XQ�DOOqOH�QXO��GrOrWLRQ��T�����GDQV�OD�WUqV�JUDQGH�PDMRULWr�GHV�FDV
RX�UDUHV�YDULDQWV�WURQTXDQWV���DVVRFLr�HQ�WUDQV�m�XQ�DOOqOH�K\SRPRUSKH��$�FH�MRXU��VHXOV�GHX[�DOOqOHV�K\SRPRUSKHV��VLWXrV�GDQV�GHV�UrJLRQV�QRQ�
FRGDQWHV�GH�5%0�$��VRQW�FRQQXV�

1RXV�UDSSRUWRQV�LFL�XQH�FRKRUWH�GH����SDWLHQWV�SUrVHQWDQW�XQ�WDEOHDX�FOLQLTXH�GH�V\QGURPH�7$5�HW�D\DQW�ErQr�FLr�G�XQH�DQDO\VH�PROrFXODLUH�GX
JqQH�5%0�$��'RX]H�GH�FHV�SDWLHQWV�������VRQW�SRUWHXUV�GH�OD�GrOrWLRQ��T�����DVVRFLrH�HQ�WUDQV�m�O�XQ�RX�O�DXWUH�GHV�GHX[�YDULDQWV�K\SRPRUSKHV
FRQQXV��4XDWUH�YDULDQWV�GH�VLJQL�FDWLRQ�LQGrWHUPLQrH��96,��VLWXrV�GDQV�OHV�UrJLRQV�QRQ�FRGDQWHV�RQW�rWr�LGHQWL�rV�FKH]�OHV����DXWUHV�SDWLHQWV��HW
RQW�IDLW�O�REMHW�G�DQDO\VHV�IRQFWLRQQHOOHV��'HX[�YDULDQWV�ORFDOLVrV�HQ���875�HW���875�VRQW�UHVSRQVDEOHV�LQ�YLWUR�G�XQH�GLPLQXWLRQ�G�H[SUHVVLRQ�GX
JqQH�UDSSRUWHXU�WDQGLV�TXH�GHX[�YDULDQWV�LQWURQLTXHV�VRQW�UHVSRQVDEOHV�G�XQH�DOWrUDWLRQ�GH�O�rSLVVDJH�

(Q�FRQFOXVLRQ��QRXV�DYRQV�PLV�DX�SRLQW�GHV�PRGqOHV�H[SrULPHQWDX[�SHUPHWWDQW�GH�FDUDFWrULVHU�LQ�YLWUR�GHV�96,�GHV�UrJLRQV�QRQ�FRGDQWHV�GH
5%0�$� �$ �SDUWLU �G�XQH �VrULH �GH �SDWLHQWV� �QRXV �DYRQV �LGHQWL�r �HW �FDUDFWrULVr �IRQFWLRQQHOOHPHQW �� �QRXYHDX[ �DOOqOHV �QXOV �HW �� �QRXYHDX[ �DOOqOHV
K\SRPRUSKHV �UHVSRQVDEOHV �GH �V\QGURPH �7$5� �&HV �UrVXOWDWV �DSSRUWHQW �GH �QRXYHOOHV �FRQQDLVVDQFHV �PROrFXODLUHV �GDQV �FHWWH �D�HFWLRQ �UDUH �HW
SHUPHWWHQW �GH �SUrFLVHU �OH �FRQVHLO �JrQrWLTXH �DX[ �IDPLOOHV�
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3HUULQH�%UXQHOOH

&6�����&DUDFWjULVDWLRQ�FOLQLTXH�HW�PROjFXODLUHV�GqXQH�FRKRUWH�GH�����SDWLHQWV�SUjVHQWDQW�XQ�V\QGURPH�GHV�PDLQV�HW�SLHGV
IHQGXV

$XWHXUV��

3HUULQH�%UXQHOOH���������$QQH�6RSKLH�-RXUGDLQ���������)ORUHQFH�3HWLW���������0XULHO�+ROGHU������/DXUHQFH�2OLYLHU�)DLYUH������9DOrULH�&RUPLHU�'DLUH��������
6\OYLH�2GHQW������$ODLQ�9HUORHV������'DYLG�*HQHYLqYH�������1LFROH�3KLOLS�������&KDUOHV�3DWULFN�(GHU\�������$QQLFN�7RXWDLQ�������7DQLD�$WWLH�%LWDFK������
$OEHUW�'DYLG�������$QQH�0DULH�*XHUURW�������%HUWUDQG�,VLGRU�������'LGLHU�/DFRPEH�������3LHUUH�6LPRQ�-RXN�������/DXUHQW�3DVTXLHU������)DELHQQH
(VFDQGH���������6\OYLH�0DQRXYULHU�+DQX��������

���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��6HFWHXU�0DOIRUPDWLRQ�GHV�PHPEUHV��&HQWUH�GH�%LRORJLH�HW�3DWKRORJLH��&+8�GH�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+8�GH�/LOOH��/LOOH��)UDQFH
���&OLQLFDOV�*HQHWLFV�6HUYLFH��*X\
V�+RVSLWDO��/RQGRQ��5R\DXPH�8QL
���&HQWUH�GH�*rQrWLTXH��+zSLWDO�G
HQIDQWV��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�0rGLFDOH�HW�&OLQLTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���&HQWUH�GH�5rIrUHQFH�02&��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�5HQQHV���+zSLWDO�6XG��5HQQHV��)UDQFH
���8)�GH�*rQrWLTXH�&OLQLTXH��+zSLWDO�5REHUW�'HEUr��3DULV��)UDQFH
����0DODGLHV�*rQrWLTXHV�GH�O
(QIDQW�HW�GH�O
$GXOWH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�0DUVHLOOH�+zSLWDO�OD�7LPRQH��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�/\RQ�+&/��%URQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
����6HUYLFH�G
+LVWRORJLH���(PEU\RORJLH���&\WRJrQrWLTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH�HW�&OLQLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*rQrWLTXH�0rGLFDOH�HW�&OLQLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����8QLWr�GH�*rQrWLTXH�&OLQLTXH��&+8�GH�*UHQREOH�6LWH�1RUG��*UHQREOH��)UDQFH
����&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��+zSLWDO�-HDQQH�GH�)ODQGUH��&+8�GH�/LOOH��/,//(��)UDQFH

0RWV�FOHIV���0DLQV�HW�SLHGV�IHQGXV��HFWURGDFW\OLHV��VrTXHQpDJH�KDXW�GrELW��SDQHO�FLEOr��73����GXSOLFDWLRQ���T����GXSOLFDWLRQ�%+/+$�

5jVXPj��

/H�V\QGURPH�GHV�PDLQV�HW�SLHGV�IHQGXV��6+)0��VSOLW�KDQG�IRRW�PDOIRUPDWLRQ�RX�HFWURGDFW\OLH��HVW�XQH�PDOIRUPDWLRQ�UDUH�WRXFKDQW�OHV�UD\RQV
FHQWUDX[�GHV�H[WUrPLWrV��(OOH�HVW�FDUDFWrULVrH�SDU�XQH�JUDQGH�YDULDELOLWr�FOLQLTXH��DWWHLQWH�G�XQH�RX�SOXVLHXUV�H[WUrPLWrV��VrYrULWr�YDULDEOH��GHSXLV�OD
V\QGDFW\OLH�GHV�UD\RQV�H[WHUQHV�MXVTX�m�OD�PRQRGDFW\OLH��V\QGURPLTXH�RX�QRQ��HW�XQH�JUDQGH�KrWrURJrQrLWr�JrQrWLTXH��SOXV�GH���ORFL�JqQHV�GrFULWV�
GLYHUV �PrFDQLVPHV�HW �PRGHV�GH�WUDQVPLVVLRQ�� �1RWDPPHQW� �OHV �6+)0�SHXYHQW �sWUH �OLrHV �m �GHV �UHPDQLHPHQWV �JrQRPLTXHV� �GHV �YDULDWLRQV
SRQFWXHOOHV�HW�GHV�UHPDQLHPHQWV�rTXLOLEUrV�SHUWXUEDQW�OHV�LQWHUDFWLRQV�HQWUH�JqQHV�HW�rOrPHQWV�UrJXODWHXUV��$LQVL��PDOJUr�OHV�UrFHQWV�SURJUqV
WHFKQLTXHV� �DXFXQH�DQDO\VH �XQLTXH�QH �SHUPHW �DFWXHOOHPHQW �G�H[SORUHU �OHV �GL�rUHQWHV �FDXVHV �PROrFXODLUHV �GH �6+)0�� �LO �UHVWH �GRQF �LPSRUWDQW �GH
SRXYRLU�RULHQWHU�OHV�LQYHVWLJDWLRQV�HQ�IRQFWLRQ�G�XQH�K\SRWKqVH�FOLQLTXH��/�REMHFWLI�GH�FH�WUDYDLO�rWDLW��m�SDUWLU�GH�O�DQDO\VH�GH�OD�SOXV�JUDQGH�FRKRUWH
GH�SDWLHQWV�DWWHLQWV�GH�6+)0�MDPDLV�GrFULWH�m�QRWUH�FRQQDLVVDQFH��GH�SUrFLVHU�OHV�FRUUrODWLRQV�JrQRW\SH�SKrQRW\SH�D�Q�G�DERXWLU�m�XQH�SURSRVLWLRQ
GH�FKHPLQ�GLDJQRVWLTXH��RULHQWDQW�OHV�LQYHVWLJDWLRQV�PROrFXODLUHV��1RXV�DYRQV�rWXGLr�UrWURVSHFWLYHPHQW�XQH�FRKRUWH�GH�����FDV�GH�6+)0�VXU�OHV
SODQV�FOLQLTXH�HW�PROrFXODLUH��/D�FDXVH�D�SX�sWUH�LGHQWL�rH�FKH]�����G�HQWUH�HX[��,O�V�DJLVVDLW�OH�SOXV�VRXYHQW�GH�GXSOLFDWLRQV���T���������RX�GH
YDULDWLRQV �SRQFWXHOOHV �GX�JqQH�73�� ������� �DYHF� �FHSHQGDQW� �GHV �GL�rUHQFHV �VHORQ�TXH�OHV �6+)0�rWDLHQW �LVROrHV �RX�V�LQWrJUDLHQW �GDQV �XQ�FDGUH
V\QGURPLTXH��VHORQ�O�DVVRFLDWLRQ�RX�QRQ�m�XQH�DWWHLQWH�GHV�RV�ORQJV�HW�VHORQ�OH�QRPEUH�G�H[WUrPLWrV�D�HFWrHV��&HWWH�rWXGH�FRQ�UPH�DXVVL�FHUWDLQHV
DVVRFLDWLRQV��PRQRGDFW\OLHV�HW�GXSOLFDWLRQV���T����S������������G\VSODVLHV�HFWRGHUPLTXHV��IHQWHV�ODELR�SDODWLQHV�HW�DQRPDOLHV�GH�73����S��
����������(OOH�D�rJDOHPHQW�SHUPLV�GH�SRLQWHU�FHUWDLQHV�DVVRFLDWLRQV�HQFRUH�QRQ�GrFULWHV�m�QRWUH�FRQQDLVVDQFH��WHOOHV�TXH�O�DWWHLQWH�SUrIrUHQWLHOOH�GHV
PHPEUHV�LQIrULHXUV�GDQV�OHV�6+)0�GH�W\SH����RX�HQFRUH�GH�UHPHWWUH�HQ�FDXVH�FHUWDLQHV�SUDWLTXHV�XVXHOOHV�GLDJQRVWLTXHV��WHOOHV�TXH�OD�OLPLWDWLRQ
GHV�DQDO\VHV�m�OD�UHFKHUFKH�GH�OD�GXSOLFDWLRQ�GX�JqQH�%+/+$��HQ�FDV�GH�6+)0�Q�D�HFWDQW�TX�XQH�VHXOH�H[WUrPLWr��1RXV�FRQFOXRQV�FH�WUDYDLO�SDU�OD
SURSRVLWLRQ�G�XQ�FKHPLQ�GLDJQRVWLTXH�GHYDQW�XQH�6+)0�

3LiFH�MRLQWH���UrVXPr�$VVLVHV�6+)0�GRF[
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3DXOLQH�0DU]LQ

&6�����+LVWRLUH�QDWXUHOOH�HW�FRUUjODWLRQ�JjQRW\SH�SKjQRW\SH�GHV�G\VSODVLHV�DFURPLFULTXH�HW�JjOjRSK\VLTXH

$XWHXUV��

3DXOLQH�0DU]LQ���������%ULDF�7KLHUU\���������$QGUHD�'DQFDVLXV���������&DUROLQH�0LFKRW���������6RSKLH�5RQGHDX���������*HQHYLHYH�%DXMDW���������*LOOHV
3KDQ������0XULHO�/H�%RXUJHRLV������'LDOD�.KUDLFKH������'DPLHQ�%RQQHW������&KULVWRSKH�'HODFRXUW������9DOHULH�&RUPLHU�'DLUH�������

���)rGrUDWLRQ�GH�*rQrWLTXH�HW�,QVWLWXW�,PDJLQH��$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH
���8QLYHUVLWr�GH�3DULV��805������,16(50��)���������3DULV��)UDQFH��3DULV��)UDQFH
���6HUYLFH�G�25/�SrGLDWULTXH��$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH
���8QLYHUVLWr�GH�3DULV��805�����805�����,16(50��)���������3DULV��)UDQFH��3DULV��)UDQFH
���8QLYHUVLWr�GH�3DULV��&L7&R0��&LEOHV�7KrUDSHXWLTXHV�HW�&RQFHSWLRQ�GH�0rGLFDPHQWV���805������&156����)DFXOWr�GH�3KDUPDFLH����$YHQXH�GH
O
2EVHUYDWRLUH��)�������3DULV��)UDQFH��3DULV��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH�HW�$OOHUJRORJLH�3rGLDWULTXHV��$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH
���8QLWr�0rGLFR�&KLUXUJLFDOH�GH�&DUGLRORJLH�&RQJrQLWDO�HW�3rGLDWULTXH����$3�+3��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��)�������3DULV��)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���'\VSODVLH�DFURPLFULTXH���'\VSODVLH�JrOrRSK\VLTXH���UrVHDX�PLFUR�EULOODLUH���7*)�EHWD���YDOYXORSDWKLH��6\QGURPH�LQWHUVWLWLHO��9RLHV
UHVSLUDWRLUHV

5jVXPj��

,QWURGXFWLRQ���/D�G\VSODVLH�JrOrRSK\VLTXH��'*��HW�OD�G\VSODVLH�DFURPLFULTXH��'$��IRQW�SDUWLH�GHV�G\VSODVLHV�DFURPrOLTXHV��&HV�HQWLWrV�FOLQLTXHV
SDUWDJHQW�GHV�FDUDFWrULVWLTXHV�FRPPXQHV�GRQW�XQ�UHWDUG�GH�FURLVVDQFH�VrYqUH��GHV�H[WUrPLWrV�EUqYHV�HW�XQ�HQUDLGLVVHPHQW�DUWLFXODLUH�SURJUHVVLI�
/D�'*�VH�PDQLIHVWH�SDU�GHV�DWWHLQWHV�FDUGLRUHVSLUDWRLUHV�UHVSRQVDEOHV�G�XQ�SURQRVWLF�GrIDYRUDEOH��'HV�PXWDWLRQV�GRPLQDQWHV�GDQV�OHV�JqQHV�)%1�
HW�/7%3��VRQW�DVVRFLrHV�m�OD�'$�HW�m�OD�'*�WDQGLV�TXH�GHV�PXWDWLRQV�GDQV�$'$076/��VRQW�UHVSRQVDEOHV�G�XQH�IRUPH�UrFHVVLYH�GH�'*��&HV�WURLV
JqQHV�FRGHQW�SRXU�GHV�SURWrLQHV�GX�UrVHDX�PLFUR�EULOODLUH��UrVHUYRLU�GX�IDFWHXU�GH�FURLVVDQFH�7*)�EHWD�

2EMHFWLI���'HVFULSWLRQ�GH�O�KLVWRLUH�QDWXUHOOH�GH�OD�'*�HW�OD�'$�D�Q�GH�PHWWUH�HQ�SODFH�XQH�SULVH�HQ�FKDUJH�VSrFL�TXH�HW�G�rWDEOLU�GHV�FRUUrODWLRQV
JrQRW\SH�SKrQRW\SH�

0DWjULHOV�HW�PjWKRGHV���(WXGH�UrWURVSHFWLYH�PRQRFHQWULTXH��&ULWqUHV�G�LQFOXVLRQ���GLDJQRVWLF�PROrFXODLUH�GH�'*�RX�GH�'$��/H�UHFXHLO�GH�GRQQrHV
D �rWr �IDLW �m �SDUWLU �GHV �GRVVLHUV �PrGLFDX[ �SDU �XQ �TXHVWLRQQDLUH �V\VWrPDWLVr� �/HV �SDWLHQWV �RQW �ErQr�FLr �G�XQ �ELODQ �V\VWrPDWLTXH �DYHF
rFKRFDUGLRJUDSKLH��H[SORUDWLRQV�IRQFWLRQQHOOHV�UHVSLUDWRLUHV��VFDQQHU�WKRUDFLTXH��FRQVXOWDWLRQ�25/��FRQVXOWDWLRQ�RSKWDOPRORJLTXH�HW�,50�FrUrEUDOH�m
O�KzSLWDO�1HFNHU�(QIDQW�0DODGHV��3DULV��TXDQG�FHOD�rWDLW�SRVVLEOH�

5jVXOWDWV������SDWLHQWV�G�XQH�PR\HQQH�G�nJH�GH����DQV����PRLV�m����DQV��RQW�rWr�LQFOXV�GRQW����'*�HW����'$��3DUPL�HX[�����DYDLHQW�XQH�PXWDWLRQ
GDQV�)%1����'*����'$�� ����GDQV�$'$076/�����'*���'$��HW ���GDQV�/73%����'*���'$�� �1HXI�SDWLHQWV�rWDLHQW�GrFrGrV� �����GHV�SDWLHQWV
SUrVHQWDLHQW�XQH�YDOYXORSDWKLH��rYROXWLYH�GDQV�OD�PRLWLr�GHV�FDV��(Q�FDV�GH�YDOYXORSDWKLH�PLWUDOH�VrYqUH��OHV�SDWLHQWV�SUrVHQWDLHQW�XQ�V\QGURPH
UHVWULFWLI�DYHF�K\SHUWHQVLRQ�SXOPRQDLUH��8Q�WLHUV�GHV�SDWLHQWV�DYDLW�XQ�V\QGURPH�UHVWULFWLI�VDQV�YDOYXORSDWKLH�DVVRFLrH��4XDWUH�SDWLHQWV�RQW�SUrVHQWr
GHV�rSLVRGHV�GH�GrFRPSHQVDWLRQV�UHVSLUDWRLUHV�PDO�FRPSULV��GrFOHQFKrV�SDU�GHV�rYqQHPHQWV�LQIHFWLHX[�RX�XQ�VWUHVV�PrFDQLTXH��FRPSOLTXrV
G�K\SHUWHQVLRQ�SXOPRQDLUH�HW�DVVRFLr�m�XQ�SURQRVWLF�GrIDYRUDEOH��3DU�DLOOHXUV������GHV�SDWLHQWV�DYDLHQW�XQH�DWWHLQWH�GHV�YRLHV�UHVSLUDWRLUHV�TXL
DYDLW �OD�FDUDFWrULVWLTXH�UDUH�G�sWUH�rYROXWLYH��/HV�SDWLHQWV�SUrVHQWDQW�XQ�SKrQRW\SH�FDUGLRUHVSLUDWRLUH�VrYqUH��G\VSODVLH�JrOrRSK\VLTXH��VRQW
SRUWHXUV�VRLW�GH�PXWDWLRQV�G�$'$076/��VRLW�G�XQH�PXWDWLRQ�GH�)%1��LPSOLTXDQW�XQ�UrVLGX�F\VWrLQH�

'LVFXVVLRQ �HW �FRQFOXVLRQ �� �/HV �SDWLHQWV �JrOrRSK\VLTXHV ��$'$076/� �RX �)%1� �LPSOLTXDQW �XQ �UrVLGX �&\VWHLQH� �RQW �XQH �VXVFHSWLELOLWr
FDUGLRUHVSLUDWRLUH�DFFUXH�PHWWDQW�HQ�MHX�OH�SURQRVWLF�YLWDO��&HV�DWWHLQWHV�VRQW�SRXU�OD�SOXSDUW�rYROXWLYHV�HW�VHPEOHQW�GrFOHQFKrHV�RX�DJJUDYrHV�SDU
GHV�IDFWHXUV�H[WrULHXUV��/H�JqQH�PXWr�HW�RX�OH�W\SH�GH�PXWDWLRQV�SHUPHW�GH�SUrGLUH�O�rYROXWLRQ�GH�FHV�G\VSODVLHV��SHUPHWWDQW�G�DGDSWHU�OH�VXLYL�GHV
SDWLHQWV�GDQV�OH�FDGUH�G�XQH�PrGHFLQH�SHUVRQQDOLVrH�

3LiFH�MRLQWH���$EVWUDFW�DVVLVHVBDFURPHOLTXHB�QDO�GRF[
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%($75,&(�3$5)$,7

&6�����,QDFWLYDWLRQ�EL�DOOjOLTXH�GX�JiQH�1)��GDQV�OD�SVHXGDUWKURVH�FRQJjQLWDOH�GH�OD�MDPEH�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH
QHXURuEURPDWRVH�GH�W\SH��

$XWHXUV��

%rDWULFH�3$5)$,7���������6LPRQ�3(55,1������,QJULG�/$85(1'($8������2ULDQH�'8&+$03�'(�/$*(1(67(������/DXUHQFH�3$&27���������6WrSKDQLH
3$11,(5������3KLOLSSH�:,&$57������6PDLO�+$'-�5$%,$������0LFKHO�9,'$8'���������(ULF�3$60$17���������'RPLQLTXH�9,'$8'���������&rOLQH�&2/127����

�����,16(50�805�6������,QVWLWXW�&RFKLQ�	�8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�GH�*rQrWLTXH�HW�%LRORJLH�0ROrFXODLUHV��+zSLWDO�&RFKLQ��$3�+3��&HQWUH���8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
�����,16(50�805������,QVWLWXW�,PDJLQH�	�8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�&KLUXUJLH�2UWKRSrGLTXH�HW�7UDXPDWRORJLH�3rGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��&HQWUH���8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�GH�'HUPDWRORJLH�3rGLDWULTXH��+zSLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��&HQWUH���8QLYHUVLWr�GH�3DULV��3$5,6��)UDQFH

0RWV�FOHIV���1HXUR�EURPDWRVH�GH�W\SH����1)���3VHXGDUWKURVH�FRQJrQLWDOH�GX�WLELD

5jVXPj��

/D�1)��HVW�O�XQH�GHV�PDODGLHV�JrQrWLTXHV�m�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�OHV�SOXV�IUrTXHQWHV�FKH]�O�KRPPH�DYHF�XQH�SUrYDOHQFH�HVWLPrH�m
�������QDLVVDQFHV��(OOH�UrVXOWH�GH�OD�SHUWH�GH�IRQFWLRQ�GX�JqQH�VXSSUHVVHXU�GH�WXPHXU�1)��FRGDQW�OD�QHXUR�EURPLQH��UrJXODWHXU�QrJDWLI�GH�OD�YRLH
5$6�0$3.� �/D�1)��HVW �FDUDFWrULVrH�HVVHQWLHOOHPHQW �SDU �OD �SUrVHQFH�G�DWWHLQWHV �GHUPDWRORJLTXHV�WHOOHV �TXH�GHV�WDFKHV�FDIr�DX�ODLW �HW �GHV
QHXUR�EURPHV��(Q�DFFRUG�DYHF�OH�PRGqOH�GH�.QXGVRQ��OHV�WXPHXUV�REVHUYrHV�GDQV�OD�1)��VH�GrYHORSSHQW�TXDQG�XQH�PXWDWLRQ�VRPDWLTXH�LQDFWLYH
O�DOOqOH�VDXYDJH�GX�JqQH�1)� �DX�VHLQ�GHV�FHOOXOHV�GH�6FKZDQQ��DERXWLVVDQW�m�OD�SHUWH�IRQFWLRQQHOOH�WRWDOH�GH�OD�QHXUR�EURPLQH�HW�DLQVL�m�O�K\SHU�
DFWLYDWLRQ�GHV�SURWrLQHV�5$6�UHVSRQVDEOHV�HQWUH�DXWUHV�GH�OD�SUROLIrUDWLRQ�FHOOXODLUH��'HV�DOWrUDWLRQV�RVVHXVHV�WHOOHV�TXH�GHV�VFROLRVHV�HW�GHV
G\VSODVLHV�RVVHXVHV�VRQW�rJDOHPHQW�REVHUYrHV�GDQV�FHWWH�PDODGLH�VDQV�TXH�OHV�FRQVrTXHQFHV�GHV�PXWDWLRQV�GX�JqQH�1)��GDQV�FHV�DWWHLQWHV�QH
VRLHQW �FODLUHPHQW �rWDEOLHV� �'DQV ����GHV �FDV �OHV �SDWLHQWV �SUrVHQWHQW �XQH �SVHXGDUWKURVH� �JrQrUDOHPHQW �FRQJrQLWDOH� �GHV �RV �ORQJV �HW �SOXV
SDUWLFXOLqUHPHQW�GX�WLELD��/D�SVHXGDUWKURVH�FRQJrQLWDOH�GH�OD�MDPEH��3&-��HVW�XQH�FRQGLWLRQ�RUWKRSrGLTXH�SrGLDWULTXH�VrYqUH�GLDJQRVWLTXrH�GDQV
SOXV�GH�����GHV�FDV�FKH]�GHV�SDWLHQWV�1)���/D�3&-�HVW�FDUDFWrULVrH�SDU�GHV�GrIRUPDWLRQV�HW�GHV�IUDJLOLWrV�RVVHXVHV�FRQGXLVDQW�m�GHV�IUDFWXUHV
VSRQWDQrHV�DVVRFLrHV�m�XQH�DEVHQFH�GH�UrJrQrUDWLRQ��3OXVLHXUV�LQWHUYHQWLRQV�VRQW�VRXYHQW�QrFHVVDLUHV�DYHF�XQ�ULVTXH�G�DPSXWDWLRQ�SRVVLEOH�DSUqV
SOXVLHXUV�UrFLGLYHV�

1RXV�DYRQV�UrDOLVr�O�rWXGH�PROrFXODLUH�GX�JqQH�1)��GDQV�OH�VDQJ��OD�SHDX��OH�PXVFOH�HW�GDQV�GL�rUHQWV�WLVVXV�RVVHX[��QRUPDX[�HW�SDWKRORJLTXHV�GH
SDWLHQWV�DWWHLQWV�RX�QRQ�GH�1)���/HV�rFKDQWLOORQV�RQW�rWr�SUrOHYrV�DX�FRXUV�GHV�FKLUXUJLHV�UrDOLVrHV�GDQV�O�REMHFWLI�GH�FRUULJHU�OD�SVHXGDUWKURVH�GDQV
OH�6HUYLFH�GH�&KLUXUJLH�2UWKRSrGLTXH�HW�7UDXPDWRORJLH�3rGLDWULTXH�GH�O�KzSLWDO�1HFNHU�(QIDQWV�0DODGHV��$�O�LPDJH�GH�O�K\SRWKqVH�GH�.QXGVRQ�GDQV
OHV�FHOOXOHV�WXPRUDOHV��QRXV�PRQWURQV�TXH�O�LQDFWLYDWLRQ�EL�DOOrOLTXH�GX�JqQH�1)��HVW�SUrVHQWH�GDQV�OH�WLVVX�SVHXGDUWKURVLTXH�DLQVL�TXH�GDQV�OH
SrULRVWH�HW�OHV�FHOOXOHV�GrULYrHV�GH�FH�WLVVX�FRQQX�SRXU�VHV�UzOHV�GDQV�O�RVWrRJrQqVH�DX�QLYHDX�GX�GrYHORSSHPHQW�HW�DX�QLYHDX�SRVW�QDWDO�ORUV�GH�OD
UrSDUDWLRQ� �/HV �SUHPLHUV �WHVWV �GH �GL�rUHQFLDWLRQ �LQ �YLWUR �PRQWUHQW �GHV �GrIDXWV �GH �PLQrUDOLVDWLRQ �SRXU �OHV �FHOOXOHV �GX �SrULRVWH �GX �VLWH �GH
SVHXGDUWKURVH��&HV�GrIDXWV�QH�VRQW�SDV�REVHUYrV�DX�QLYHDX�GHV�FHOOXOHV�VRXFKHV�GH�OD�PRHOOH�SURYHQDQW�GHV�PsPHV�SDWLHQWV��VXJJrUDQW�TXH�FHWWH
Gr�FLHQFH�HVW�VSrFL�TXH�GHV�FHOOXOHV�GX�SrULRVWH� �/D�FDUDFWrULVDWLRQ��QH�GX�OLJQDJH�FHOOXODLUH�FRQFHUQr�SDU�O�LQDFWLYDWLRQ�ELDOOrOLTXH�GX�JqQH�1)�
UHVWH�m�Gr�QLU��&RPSOrWrV�SDU�O�rWXGH�GH�OD�UrSDUDWLRQ�RVVHXVH�GDQV�GHV�PRGqOHV�PXULQV��QRV�WUDYDX[�YLVHQW�m�FRPSUHQGUH�OH�UzOH�GX�JqQH�1)��GDQV
OD�SK\VLRSDWKRORJLH�GH�OD�3&-�SRXU�HQYLVDJHU�GH�QRXYHOOHV�DSSURFKHV�WKrUDSHXWLTXHV�SKDUPDFRORJLTXHV�RX�FHOOXODLUHV�
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)/25(1&(�3(7,7

&6�����,GHQWLuFDWLRQ�GH�PRGXOHV�GqDXWRUjJXODWLRQ�GH�/0;�%�VSjFLuTXHV�GX�PHPEUH�GRQW�OqDOWjUDWLRQ�HVW�UHVSRQVDEOH�GH
V\QGURPH�1DLO�3DWHOOD

$XWHXUV��

(QGLND�+$52���������)ORUHQFH�3(7,7���������&KDUPDLQH�3,5$������&RQRU�63$'<������/DXUHQ�,9(<������$XVWLQ�*5$<������)DELHQQH�(6&$1'(���������$QQH�
6RSKLH�-285'$,1������$QG\�1*8<(1������)ORUHQFH�)(//0$11������-HDQ�0DUF�*22'������&KULVWLQH�)5$1&$11(7������6\OYLH�0$12895,(5�+$18��������
0DULDQ�526������.HUE\�2%(5*����

���'HSDUWPHQW�RI�3DWKRORJ\�DQG�+XPDQ�$QDWRP\��/RPD�/LQGD�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��/RPD�/LQGD��(WDWV�8QLV
���,QVWLWXWR�GH�%LRPHGLFLQD�\�%LRWHFQRORJ� �D�GH�&DQWDEULD��8QLYHUVLGDG�GH�&DQWDEULD��6DQWDQGHU��(VSDJQH
���&OLQLTXH�GH�*rQrWLTXH�*X\�)RQWDLQH��&/$'�1RUG�2XHVW��(51�,7+$&$��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0ROrFXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���($������5$'(0(��8QLYHUVLWr�GH�/LOOH��/LOOH��(WDWV�8QLV
���6HUYLFH�GH�0rGHFLQH�*rQrWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�9DXGRLV��/DXVDQQH��6XLVVH
���6HUYLFH�GH�JrQrWLTXH�PrGLFDOH��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���GrYHORSSHPHQW�GX�PHPEUH��GRUVDOLVDWLRQ�GX�PHPEUH��DXWRUrJXODWLRQ��V\QGURPH�1DLO�3DWHOOD��/0;�%

5jVXPj��

/H�V\QGURPH�1DLO�3DWHOOD��136��0,0���������HVW�XQH�D�HFWLRQ�DXWRVRPLTXH�GRPLQDQWH�FDUDFWrULVrH�SDU�XQH
G\VSODVLH �XQJXrDOH� �XQH�K\SR�DSODVLH �SDWHOODLUH� �XQH�QrSKURSDWKLH �JORPrUXODLUH �HW �XQ�JODXFRPH� �8QH
DQRPDOLH �PROrFXODLUH �GH �/0;�% �UHVSRQVDEOH �G�KDSORLQVX�VDQFH �HVW �LGHQWL�rH �FKH] �SUqV �GH ���� �GHV
SDWLHQWV��&KH]�OD�VRXULV��/P[�E�MRXH�XQ�UzOH�FUXFLDO�GDQV�OH�GrYHORSSHPHQW�GX�PHPEUH��UrQDO�HW�RFXODLUH�
/HV�PRGqOHV�PXULQV�NQRFN�RXW�SRXU�/P[�E�SUrVHQWHQW�XQ�SKrQRW\SH�GRXEOH�YHQWUDO�GHV�PHPEUHV��DVVRFLr
m�GHV�DQRPDOLHV�UrQDOHV��RFXODLUHV�HW�GX�FHUYHOHW��1RXV�GrFULYRQV�GHX[�rOrPHQWV�QRQ�FRGDQWV�FRQVHUYrV
FRQVWLWXDQW�GHV�PRGXOHV�G�DXWRUrJXODWLRQ�GH�/P[�E��/P[�E�DVVRFLDWHG�FLV�UHJXODWRU\�PRGXOHV��/$50��HW
/$50��� �/P[�E�VH��[H�GLUHFWHPHQW�VXU�FHV�rOrPHQWV�SRXU�DPSOL�HU�VRQ�H[SUHVVLRQ�GDQV�OH�PHPEUH��FHV
PRGXOHV�rWDQW�QrFHVVDLUHV�m�OD�GRUVDOLVDWLRQ��/HXU�LQYDOLGDWLRQ�FKH]�OD�VRXULV�HVW�UHVSRQVDEOH�G�DQRPDOLHV
VTXHOHWWLTXHV�LVROrHV��/�rWXGH�GHV�/$50V �FKH]����IDPLOOHV�GH�V\QGURPH�1DLO�3DWHOOD�VDQV�DQRPDOLH�GH
/0;�% �D �SHUPLV �G�LGHQWL�HU �G�XQH �SDUW �XQH �GrOrWLRQ �KrWrUR]\JRWH� �HW �G�DXWUH �SDUW �XQ �YDULDQW �UDUH
KRPR]\JRWH�GH�/$50�� �/HV�DQRPDOLHV�PROrFXODLUHV�LGHQWL�rHV�VRQW�UHVSRQVDEOHV�G�XQH�SHUWH�GH�O�DFWLYLWr
GH�/$50���1RXV�GrPRQWURQV�TXH�GDQV�FHV�GHX[�IDPLOOHV��OD�SHUWH�GH�IRQFWLRQ�G�XQ�PRGXOH�G�DXWRUrJXODWLRQ
GH �/0;�% �HVW �UHVSRQVDEOH �G�XQ �V\QGURPH �1DLO�3DWHOOD �DYHF �XQH �DWWHLQWH �LVROrH �GHV �PHPEUHV� �GH
WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�RX�UrFHVVLYH��,O �V�DJLW�G�XQ�QRXYHO�H[HPSOH�G�D�HFWLRQ�PDOIRUPDWLYH
OLrH �m �O�DQRPDOLH �G�XQ �rOrPHQW �UrJXODWHXU� �FRQ�UPDQW �O�LPSOLFDWLRQ �SDUWLFXOLqUH �GH �FH �PrFDQLVPH
PROrFXODLUH �GDQV �OHV �PDOIRUPDWLRQV �LVROrHV �GHV �PHPEUHV�



6(66,21�&20081,&$7,216�)/$6+��� )UDQbRLV�/HFRTXLHUUH

)/�����,GHQWLoFDWLRQ�SDU�VhTXHQfDJH�GmH[RPHV�GHV�SUHPLHUV�GhWHUPLQDQWV�JhQhWLTXHV�GH�OD�VLUhQRPhOLH�FKH]�O
KRPPH

$XWHXUV��

)UDQFRLV�/HFRTXLHUUH������$QQH�&ODLUH�%UHKLQ������6RSKLH�&RXWDQW������-XOLHWWH�&RXUVLPDXOW������&ODLUH�%HQHWHDX������0LUMDP�'H�-RQJ������&KULVWLQH
)UDQFDQQHW������*lUDUG�*lUDUG������+XEHUW�-RXUQHO������9DOlULH�/D\HW������$ODLQ�/LTXLHU�������)ORUHQFH�3HWLW�������&RQQ\�YDQ�5DYHQVZDDLM�$UWV�����
7KLHUU\�)UHERXUJ������3DVFDOH�6DXJLHU�9HEHU������1LFRODV�*UXFK\�������*DnO�1LFRODV������0DULRQ�*HUDUG�����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'lSDUWHPHQW�GH�*lQlWLTXH��HW�&HQWUH�GH�5lIlUHQFH�$QRPDOLHV�GX�'lYHORSSHPHQW�HW�6\QGURPHV
0DOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*lQRPLTXH�HW�GH�0lGHFLQH�3HUVRQQDOLVlH���,QVHUP��8QLYHUVLWl�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ�
)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��'lSDUWHPHQW�GH�*lQlWLTXH��'lSDUWHPHQW�GH�)RHWRSDWKRORJLH��&HQWUH�GH�5lIlUHQFH�$QRPDOLHV�GX
'lYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*lQRPLTXH�HW�GH�0lGHFLQH�3HUVRQQDOLVlH��,QVHUP��8QLYHUVLWl�GH
5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��'lSDUWHPHQW�GH�*lQlWLTXH��&HQWUH�GH�5lIlUHQFH�$QRPDOLHV�GX�'lYHORSSHPHQW�HW�6\QGURPHV
0DOIRUPDWLIV��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*lQRPLTXH�HW�GH�0lGHFLQH�3HUVRQQDOLVlH���,QVHUP��8QLYHUVLWl�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ�
)UDQFH
���6HUYLFH�GH�*lQlWLTXH�&OLQLTXH��&+8�+sSLWDO�PkUH�HW�HQIDQW��1DQWHV��)UDQFH
���6HUYLFH�GH�*lQlWLTXH��8QLYHUVLW\�RI�*URQLQJHQ��8QLYHUVLW\�0HGLFDO�&HQWUH�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
���6HUYLFH�GH�JlQlWLTXH�PlGLFDOH��&HQWUH�GH�UlIlUHQFH�GHV�DQRPDOLHV�PDOIRUPDWLYHV��&HQWUH�G
(WXGH�GHV�0DOIRUPDWLRQV�&RQJlQLWDOHV��&(0&�
$XYHUJQH��&+8�&OHUPRQW�)HUUDQG��������&OHUPRQW�)HUUDQG�&HGH[��&OHUPRQW�)HUUDQG��)UDQFH
���6HUYLFH�GH�*lQlWLTXH��&+8�GH�6WUDVERXUJ��+sSLWDO�&LYLO��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*lQlWLTXH�&OLQLTXH��&+�9DQQHV��9DQQHV��)UDQFH
���6HUYLFH�GH�*lQlWLTXH�&OLQLTXH��+RSLWDO�0RQRG��/H�+DYUH��)UDQFH
����&3'31��+RSLWDO�%DJDWHOOH��7DOHQFH��)UDQFH
����&OLQLTXH�GH�*lQlWLTXH��*X\�)RQWDLQH����&HQWUH�GH�UlIlUHQFH�&/$'��&+8�/LOOH��+sSLWDO�-HDQQH�GH�)ODQGUH��)�������/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�*lQlWLTXH��&DHQ�8QLYHUVLW\�+RVSLWDO��)��������1RUPDQG\�&HQWHU�IRU�*HQRPLF�DQG�3HUVRQDOL]HG�0HGLFLQH��&DHQ��)UDQFH

0RWV�FOHIV���VLUlQRPlOLH��VLUHQRPHOLD��DQRPDOLHV�GX�GlYHORSSHPHQW��PDOIRUPDWLRQV��H[RPH

5hVXPh��

,QWURGXFWLRQ���/D�VLUlQRPlOLH�HVW�XQ�V\QGURPH�PDOIRUPDWLI�IuWDO�UDUH�GH�FDXVH�LQFRQQXH��FDUDFWlULVl�SDU�OD�SUlVHQFH�G{XQ�PHPEUH�LQIlULHXU
XQLTXH�DVVRFLl�h�GHV�PDOIRUPDWLRQV�YLVFlUDOHV�KDELWXHOOHPHQW�LQFRPSDWLEOHV�DYHF�XQH�VXUYLH�H[�XWHUR��1RXV�DYRQV�IDLW�O{K\SRWKkVH�TXH��FRPPH
GDQV�XQH�IUDFWLRQ�LPSRUWDQWH�GHV�PDODGLHV�GX�GlYHORSSHPHQW��GHV�YDULDWLRQV�JlQlWLTXHV�UDUHV�h�H~HW�IRUW�SRXUUDLHQW�SDUWLFLSHU�DX�GlWHUPLQLVPH�GH
FHWWH�PDODGLH��DYHF�HQ�SUHPLHU�OLHX�XQ�UsOH�GHV�PXWDWLRQV�GH�QRYR��1RXV�SUlVHQWRQV�OD�GHVFULSWLRQ�FOLQLTXH�HW�OHV�UlVXOWDWV�JlQRPLTXHV�G
XQH�VlULH
LQWHUQDWLRQDOH�GH�VHSW�FDV�GH�VLUlQRPlOLHV�VSRUDGLTXHV�HW�GH�GHX[�FDV�G
DJUlJDWLRQV�IDPLOLDOHV�DXWRVRPLTXHV�GRPLQDQWHV�GH�VLUlQRPlOLHV�HW
G{DXWUHV�PDOIRUPDWLRQV�FDXGDOHV�

�

0hWKRGHV���8Q�VlTXHQjDJH�GH�O{H[RPH�HQ�WULR�D�lWl�UlDOLVl�GDQV�OHV�VHSW�IRUPHV�VSRUDGLTXHV��HW�O{DQDO\VH�GHV�GRQQlHV�D�lWl�FRQFHQWUlH�VXU�OHV
PXWDWLRQV�GH�QRYR��/{DQDO\VH�GDQV�OHV�GHX[�IRUPHV�IDPLOLDOHV��lJDOHPHQW�EDVlH�VXU�OH�VlTXHQjDJH�GH�O{H[RPH�FKH]�SOXVLHXUV�LQGLYLGXV��D�lWl
UlDOLVlH�HQ�DFFRUG�DYHF�XQ�PRGkOH�DXWRVRPLTXH�GRPLQDQW�

�

5hVXOWDWV���/{DQDO\VH�GHV�IRUPHV�IDPLOLDOHV�D�PRQWUl�OD�SUlVHQFH�G{XQ�YDULDQW�QRQ�V\QRQ\PH��DEVHQW�GHV�EDVHV�GH�GRQQlHV�FRQWUsOHV��GX�PmPH
JkQH�$�GDQV�OHV�GHX[�IDPLOOHV� �DYHF�XQH�FR�VlJUlJDWLRQ�GX�YDULDQW�DYHF�OH�SKlQRW\SH��&H�JkQH�HVW�XQ�DFWHXU�PDMHXU�GX�GlYHORSSHPHQW
HPEU\RQQDLUH�GX�SROH�FDXGDO��HW�OD�GlOlWLRQ�KlWlUR]\JRWH�GH�FH�JkQH�FRQVWLWXH�O{XQ�GHV�PRGkOHV�PXULQV�GH�VLUlQRPlOLH��3DU�DLOOHXUV��XQH�GHV�GHX[
PXWDWLRQV�LGHQWL�lHV�D �lWl�DVVRFLlH�UlFHPPHQW�h �XQ�SKlQRW\SH�SURFKH�GH�PDOIRUPDWLRQV�GX�SROH �FDXGDO �FKH]�O{KRPPH� �/
DQDO\VH�GHV�VHSW �FDV
VSRUDGLTXHV�Q{D�SDV�SHUPLV�G{LGHQWL�HU�GH�JkQHV�WRXFKlV�SDU�GHV�PXWDWLRQV�GH�QRYR�GH�PDQLkUH�UlFXUUHQWH��PDLV�D�PLV�HQ�lYLGHQFH�SOXVLHXUV�JkQHV
FDQGLGDWV��LQFOXDQW�OH�JkQH�%��UlJXODWHXU�GH�OD�YRLH�ZQW�FDQRQLTXH��GUDVWLTXHPHQW�VHQVLEOH�DX[�YDULDWLRQV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ���HW�FLEOH
G{XQH�DOWlUDWLRQ�WURQTXDQWH�VXUYHQXH�GH�QRYR�FKH]�O{XQ�GHV�FDV�VSRUDGLTXHV�

�

&RQFOXVLRQ�� �1RXV �DSSRUWRQV �OHV �SUHPLHUV �UlVXOWDWV �HQ �IDYHXU �G
XQH �lWLRORJLH �JlQlWLTXH �GH �OD �VLUlQRPlOLH �KXPDLQH� �1RXV �LGHQWL�RQV �OH �JkQH �$
FRPPH�lWDQW�DVVRFLl�h�XQH�SUlGLVSRVLWLRQ�DXWRVRPLTXH�GRPLQDQWH�h�GLYHUVHV�PDOIRUPDWLRQV�FDXGDOHV��FRPSUHQDQW�VLUlQRPlOLH��DJlQlVLHV�XULQDLUHV
SDUWLHOOHV�RX�FRPSOkWHV��DQRPDOLHV�DQR�UHFWDOHV�HW�DQRPDOLHV�GHV�RUJDQHV�JlQLWDX[��3DU�DLOOHXUV��QRXV�SURSRVRQV�O
LPSOLFDWLRQ�GX�JkQH�%�FRPPH
JkQH�FDQGLGDW�GDQV�OD�VLUlQRPlOLH��$X�WRWDO��QRWUH�lWXGH�PHW�HQ�lYLGHQFH�XQ�GHJUl�lOHYl�G
KlWlURJlQlLWl�JlQlWLTXH�GDQV�OD�VLUlQRPlOLH�KXPDLQH�HW
VRXOLJQH�OH�UsOH�GH�GHX[�YRLHV�GH�VLJQDOLVDWLRQ�GDQV�OH�GlYHORSSHPHQW�GH�FHWWH�PDODGLH�UDUH�

/H�QRP�GHV�JkQHV�VHUD�GRQQl�ORUV�GX�FRQJUkV
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)/�����3KhQRW\SH�FOLQLTXH�OLh�DX[�YDULDWLRQV�GX�JgQH�%5:'����GHVFULSWLRQ�GH����QRXYHDX[�SDWLHQWV�HW�UHYXH�GH�OD�OLWWhUDWXUH
SRXU�IDFLOLWHU�OH�SKhQRW\SDJH�LQYHUVH�ORUV�GmDSSURFKHV�c�JhQRW\SH�oUVW�d

$XWHXUV��

-XOLDQ�'(/$11(���������0DJDOLH�/(&$7������3DWULFN�%/$&.%851���������(ULF�./((������&RQVWDQFH�67803(/������6DQGHU�67(*0$11������6HUYL�67(9(16
�����0DXUHHQ�08/+(51������1DWDOLH�/,33$������&DUROLQH�1$9$������'HOSKLQH�+(521������%RULV�.(5(1������6RQDO�0$+,'$�������6DNNXEDL�1$,'8������
'XVLFD�%$%29,&�98.6$129,&�������$QQH�+(5.(57�������(YHOLVH�5,%(5,�������'LDQD�&$5/,�������*LRYDQQL�%DWWLVWD�)(5(552�������3HUQLOOH�72(55,1*
������0DULD�.,%$(.�������,VDEHOOH�'(�%,(�������5ROSK�3)81'7�������<YRQQH�+(1'5,.6�������/LOLDQ�%RPPH�286$*(5�������5HQHH�%(1'�������+DQQDK
:$55(1�������6WHYH�6.,11(5�������&KDUORWWH�32(�����������0DUWLQ�&+(9$5,1�����������7KLEDXG�-28$1�����������-XOLHQ�7+(9(121����������3DXO
.8(17=�����������(PLOLH�7,66(5$17�����������<DQLV�'8))285'�����������&KULVWRSKH�3+,/,33(�����������/DXUHQFH�)$,95(����������&KULVWHO�7+$89,1�
52%,1(7���������

���&HQWUH�GH�JlQlWLTXH���&HQWUH�GH�UlIlUHQFH�GHV�PDODGLHV�UDUHV��DQRPDOLHV�GX�GlYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�'LMRQ��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*lQlWLTXH�FKURPRVRPLTXH�HW�PROlFXODLUH��8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��'LMRQ��)UDQFH
���&HQWHU�IRU�LQGLYLGXDOL]HG�0HGLFLQH��0D\R�&OLQLF��-DFNVRQYLOOH��(WDWV�8QLV
���&HQWHU�IRU�LQGLYLGXDOL]HG�PHGLFLQH��0D\R�&OLQLF��-DFNVRQYLOOH��(WDWV�8QLV
���'HSDUWHPHQW�RI�KHDOWK�VFLHQFHV�UHVHDUFK��0D\R�&OLQLF��5RFKHVWHU��(WDWV�8QLV
���'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV�DQG�6FKRRO�IRU�2QFRORJ\�DQG�'HYHORSPHQWDO�%LRORJ\��*52:�����0DDVWULFKW�8QLYHUVLW\�0HGLFDO�&HQWHU��0DDVWULFKW�
3D\V�%DV
���'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV�DQG�6FKRRO�IRU�2QFRORJ\�DQG�'HYHORSPHQWDO�%LRORJ\��*52:���0DDVWULFKW�8QLYHUVLW\�0HGLFDO�&HQWHU��0DDVWULFKW�
3D\V�%DV
���,QVWLWXWH�IRU�*HQRPLF�0HGLFLQH��&ROXPELD�8QLYHUVLW\��1HZ�<RUN��(WDWV�8QLV
���'lSDUWHPHQW�GH�JlQlWLTXH��$VVLVWDQFH�3XEOLTXH�+sSLWDX[�GH�3DULV��3DULV��)UDQFH
����'HSDUWPHQW�RI�1HXURJHQHWLFV��.HQQHG\�.ULHJHU�,QVWLWXWH��%DOWLPRUH��(WDWV�8QLV
����'HSDUWHPHQW�RI�PHGLFDO�JHQHWLFV��0D\R�&OLQLF��5RFKHVWHU��(WDWV�8QLV
����8QLYHUVLW\�0HGLFDO�&HQWHU�*URQLQJHQ��'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\�RI�*URQLQJHQ��*521,1*(1��3D\V�%DV
����'HSDUWPHQW�RI�3XEOLF�+HDOWK�DQG�3HGLDWULFV��8QLYHUVLW\�RI�7RULQR��7XULQ��,WDOLH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��2GHQVH�8QLYHUVLW\�+RVSLWDO��2GHQVH��'DQHPDUN
����+�&��$QGHUVHQ�&KLOGUHQ�+RVSLWDO��2GHQVH�8QLYHUVLW\�+RVSLWDO��2GHQVH��'DQHPDUN
����'LYLVLRQ�RI�0HGLFDO�*HQHWLFV��0F*LOO�8QLYHUVLW\�+HDOWK�&HQWUH��0RQWUHDO��&DQDGD
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��$PVWHUGDP�8QLYHUVLW\�0HGLFDO�&HQWHUV��$PVWHUGDP��3D\V�%DV
����*UHHQZRRG�*HQHWLF�&HQWHU��*UHHQZRRG�KRVSLWDO��*UHHQZRRG��(WDWV�8QLV
����/DERUDWRLUH�GH�*lQlWLTXH�FKURPRVRPLTXH�HW�PROlFXODLUH��8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
����805�,QVHUP������*$'�WHDP��*lQlWLTXH�GHV�$QRPDOLHV�GX�GlYHORSSHPHQW��8QLYHUVLWl�GH�%RXUJRJQH�)UDQFKH�&RPWl��'LMRQ��)UDQFH
����*lQlWLTXH�ELRORJLTXH�+LVWRORJLH��%LRORJLH�GX�GlYHORSSHPHQW�HW�GH�OD�UHSURGXFWLRQ��&+58�+sSLWDO�-HDQ�0LQMR]��%HVDQjRQ��)UDQFH

0RWV�FOHIV���%5:'���JHQRW\SH��UVW��UHYHUVH�SKHQRW\SLQJ��GHVFULSWLRQ�SKHQRW\SLTXH

5hVXPh��

,QWURGXFWLRQ���'HSXLV������HW�OD�SUHPLkUH�GHVFULSWLRQ�GX�SKlQRW\SH�OLl�DX[�YDULDWLRQV�GX�JkQH�%5:'��ORFDOLVl�HQ�;T������VHXOHPHQW���DXWUHV
IDPLOOHV�RQW�lWl�GlFULWHV��$YHF�VL�SHX�GH�GHVFULSWLRQ�HW�SOXV�������JkQHV�DFWXHOOHPHQW�LPSOLTXlV�GDQV�GHV�PDQLIHVWDWLRQV��VRXYHQW�UDUHV�YRLUH�XOWUD�
UDUHV��GH�Gl�FLHQFH�LQWHOOHFWXHOOH��OHV�FOLQLFLHQV�QH�SHXYHQW�SOXV��GH�PDQLkUH�UlDOLVWH��UHFRQQDoWUH�WRXV�OHV�SKlQRW\SHV�DVVRFLlV�h�FHV�JkQHV��1RXV
GlFULYRQV�OHV�SDUWLFXODULWlV�FOLQLTXHV�OLlHV�h�GHV�PXWDWLRQV�GX�JkQH�%5:'� �D�Q�GH�IDFLOLWHU�OH�SKlQRW\SDJH�LQYHUVH�ORUV�G{DSSURFKHV�D[lHV�VXU�OH
JlQRW\SH�GLWHV�c�JlQRW\SH��UVW�e�

0hWKRGHV���*UiFH�DX�VlTXHQjDJH�G{H[RPH�HW�DX[�V\VWkPHV�LQWHUQDWLRQDX[�GH�SDUWDJH�GH�GRQQlHV��QRXV�DYRQV�FRQVWLWXl�XQH�FRKRUWH�GH���
SDWLHQWV�SRUWHXUV�G{XQH�YDULDWLRQ�SDWKRJkQH�GX�JkQH�%5:'������KRPPHV�HW���IHPPHV�GRQW�XQH�DYHF�XQH�LQDFWLYDWLRQ�ELDLVlH�GX�FKURPRVRPH�;
������������$SUkV�UHYXH�GHV����SDWLHQWV�GH�OD�OLWWlUDWXUH��QRXV�GlFULYRQV�OH�SKlQRW\SH�GH����SDWLHQWV�����KRPPHV�HW���IHPPHV���HQ�OLHQ�DYHF���
YDULDWLRQV�GL~lUHQWHV�GX�JkQH�%5:'��

5hVXOWDWV �� �/H �SKlQRW\SH �GHV �KRPPHV �DWWHLQWV ��H[FHSWl �XQ �SDWLHQW �DYHF �YDULDQW �HQ �PRVDpTXH� �VH �FDUDFWlULVH �SDU �XQH �Gl�FLHQFH �LQWHOOHFWXHOOH
���������XQH�PDFURFlSKDOLH����������XQH�G\VPRUSKLH�IDFLDOH���������LQFOXDQW�IURQW�ERPEDQW����������JUDQGHV�RUHLOOHV����������PDFURJQDWKLH�DYHF
PHQWRQ�SRLQWX���������GRQQDQW�XQ�DVSHFW�WULDQJXODLUH�GX�YLVDJH��GHV�GRLJWV�HW�RX�RUWHLOV�ODUJHV���������HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW���������
/HV�GHX[�IHPPHV�SUlVHQWHQW�XQH�PDFURFlSKDOLH��XQ�UHWDUG�GH�ODQJDJH�HW�XQH�lSLOHSVLH�TXL�Q{HVW�UHWURXYlH�TXH�FKH]�����GHV�KRPPHV��������
3DUPL�OHV����GL~lUHQWHV�YDULDWLRQV�UDSSRUWlHV�����VRQW�KlULWlHV�G{XQH�PkUH�QRQ�DWWHLQWH�HW���VXUYHQXHV�GH�QRYR ��GRQW�OHV���IHPPHV�HW�O{KRPPH
DYHF�OD�YDULDWLRQ�HQ�PRVDpTXH���3RXU�XQ�KRPPH��OD�VlJUlJDWLRQ�UHVWH�LQFRQQXH�

'LVFXVVLRQ���/H�UHWDUG�GH�ODQJDJH��OD�Gl�FLHQFH�LQWHOOHFWXHOOH��OD�PDFURFlSKDOLH�HW�OD�G\VPRUSKLH�IDFLDOH�LQFOXDQW�IURQW�SURlPLQHQW��IDFLkV�DOORQJl�
HW�RUHLOOHV�ODUJHV�HW�GlFROOlHV�DSSDUDLVVHQW�FRPPH�OHV�lOlPHQWV�FOLQLTXHV�SULQFLSDX[�SHUPHWWDQW�GH�GlFULUH�OH�SKlQRW\SH�OLl�DX[�YDULDWLRQV�GX�JkQH
%5:'���/H�SKlQRW\SH�DVSlFL�TXH�OLl�DX[�YDULDWLRQV�GH�FH�JkQH�SHXW�GRQF�mWUH�GL�FLOH�h�UHFRQQDLWUH�SUlFLVlPHQW�SRXU�OHV�FOLQLFLHQV��8QH�DSSURFKH
c �JlQRW\SH��UVW �e �SDUDoW �GRQF �WUkV �DGDSWlH �DX �GLDJQRVWLF �GX �SKlQRW\SH �OLl �DX[ �YDULDWLRQV �GH �%5:'�� �1RWUH �GHVFULSWLRQ �FOLQLTXH �SUlFLVH �GH �FH
SKlQRW\SH�SRXUUD�VHUYLU�GH�UlIlUHQFH�SRXU�OH�c�SKlQRW\SDJH�LQYHUVH�e�
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)/�����/HV�YDULDWLRQV�KhWhUR]\JRWHV�GX�FRGRQ�GmLQLWLDWLRQ�GX�JgQH�FRGDQW�OH�IDFWHXU�GH�UhJXODWLRQ�GmhSLVVDJH�37%3��VRQW
UHVSRQVDEOH�GmXQ�QRXYHDX�V\QGURPH�SRO\PDOIRUPDWLI�DVVRFLh�e�XQH�GhoFLHQFH�LQWHOOHFWXHOOH�YDULDEOH

$XWHXUV��

$QWRQLR�9LWREHOOR���������-XOLDQ�'HODQQH������(PLOLH�7LVVHUDQW������)UlGlULF�7UDQ�0DX�7KHP���������5ROSK�3IXQGW������'DYLG�.RROHQ������&DUOR�0DUFHOLV
�����6WHSKHQ�5REHUWVRQ������*HPPD�3RNH������+XL�3HQJ������/\QQH�%LUG������%HWK�+XGVRQ������5HHP�6DDGHK�+DGGDG�������0DU\D�:��:HVVHOV������
$U\DQ�%RXPDQ�������0LFKHOOH�/��7KRPSVRQ�������$QQD�&�(��+XUVW�������&DWKHULQH�*RRFK�������/DXUHQFH�'XSORPE������6\OYLH�1JX\HQ������7KLEDXG
-RXDQ������$QJH�/LQH�%UXHO���������$QQH�6RSKLH�'HQRPPl�3LFKRQ�������<DQQLV�'X~RXUG������&KULVWRSKH�3KLOLSSH����������&KULVWHO�7KDXYLQ�5RELQHW�����
�����/DXUHQFH�)DLYUH���������

���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���805�����*$'��,QVHUP��'LMRQ��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'lYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV�e�GH�O{(VW�HW�&HQWUH�GH�*lQlWLTXH��+sSLWDO
G{(QIDQWV��)+8�75$16$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��5DGERXG�8QLYHUVLW\�1LMPHJHQ�0HGLFDO�&HQWUH��1LMPHJHQ��3D\V�%DV
���'HSDUWPHQW�RI�:RPHQ{V�DQG�&KLOGUHQ{V�+HDOWK��'XQHGLQ�6FKRRO�RI�0HGLFLQH��8QLYHUVLW\�RI�2WDJR��'XQHGLQ���1RXYHOOH�=lODQGH
�����6FKRRO�RI�0HGLFLQH���8QLYHUVLW\�RI�2WDJR��:HOOLQJWRQ��1RXYHOOH�=lODQGH
�����6FKRRO�RI�0HGLFLQH���8QLYHUVLW\�RI�2WDJR��'XQHGLQ��1RXYHOOH�=lODQGH
�����5DG\�&KLOGUHQ{V�+RVSLWDO���8QLYHUVLW\�RI�6DQ�'LHJR��6DQ�'LHJR��(WDWV�8QLV
�����*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
����'HSDUWPHQW�RI�3HGLDWULFV��0HGVWDU�*HRUJHWRZQ�8QLYHUVLW\�+RVSLWDO��:DVKLQJWRQ��(WDWV�8QLV
������(UDVPXV�0&���8QLYHUVLW\�0HGLFDO�&HQWHU�5RWWHUGDP��5RWWHUGDP��3D\V�%DV
������+XGVRQ$OSKD�,QVWLWXWH�IRU�%LRWHFKQRORJ\��+XQWVYLOOH��(WDWV�8QLV
������8QLYHUVLW\�RI�$ODEDPD�DW�%LUPLQJKDP��%LUPLQJKDP��(WDWV�8QLV
����805�����*$'��&+8�'LMRQ�%RXUJRJQH��GLMRQ��)UDQFH
����805�����*$'��,QVHUP��'LMRQH��)UDQFH
����805�����*$'��,16(50��'LMRQ��)UDQFH
����&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV���+sSLWDO�G
(QIDQWV��)+8�75$16/$'��&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���lSLVVDJH��H[RPH��V\QGURPH�SRO\PDOIRUPDWLI��',�YDULDEOH

5hVXPh��

,QWURGXFWLRQ���/HV�PlFDQLVPHV�UHVSRQVDEOHV�GH�OD�UlJXODWLRQ�GH�O{H[SUHVVLRQ�GHV�JkQHV�VH�FRPSRVHQW�GH�SOXVLHXUV�DFWHXUV�DJLVVDQW�DX�QLYHDX�SUl�
HW�SRVW�WUDQVFULSWLRQQHO�HW�D\DQW�FRPPH�EXW�GH�UlJXOHU��GH�IDjRQ�WHPSRUHOOH��TXDQWLWDWLYH�HW�TXDOLWDWLYH�O{LVRIRUPH�GH�O{$51�QlFHVVDLUH�DX�ERQ
GlYHORSSHPHQW�GH�FKDTXH�W\SH�FHOOXODLUH��WLVVX�HW�RUJDQH���/HV�SURWlLQHV�GH�OD�IDPLOOH�GHV�c�SRO\SLULPLGLQH�WUDFW�ELQGLQJ�SURWHLQV�e���37%3V��VRQW
UHVSRQVDEOHV�GH�OD�UlJXODWLRQ�SRVW�WUDQVFULSWLRQQHOOH�GH�O{H[SUHVVLRQ�GH�FHUWDLQHV�LVRIRUPHV�G{$51P�JUiFH�h�OHXU�FDSDFLWl�h�UHFRQQDoWUH�OHV�SUl�
$51P�HW�G{RSlUHU�O{lSLVVDJH�DOWHUQDWLI�GH�FHUWDLQV�H[RQV�GH�IDjRQ�VSlFL�TXH�

'HV�lWXGHV�SUlFlGHQWHV�RQW�PRQWUl�TXH�OH�IDFWHXU�XELTXLWDLUH�37%3��HVW�UHVSRQVDEOH�GH�O{lSLVVDJH�GH�O{H[RQ����GX�JkQH�36'�����,O�SURYRTXH�OD
GlJUDGDWLRQ�GH��O{$51P�GH�36'����SHQGDQW�OD�SKDVH�GH�GL~lUHQWLDWLRQ�GHV�SURJlQLWHXUV�QHXURQDX[��HPSmFKDQW�DLQVL�O{H[SUHVVLRQ�SUlPDWXUlH�GH
FHWWH�SURWlLQH�LQGLVSHQVDEOH�SRXU�OD�PDWXUDWLRQ�GHV�lOlPHQWV�V\QDSWLTXHV��

0hWKRGH �HW �UhVXOWDWV �� �/{DQDO\VH �HQ �WULR �GH �O{H[RPH �G{XQ �SUHPLHU �SDWLHQW �DWWHLQW �G{XQ �V\QGURPH �SRO\PDOIRUPDWLI �D �SHUPLV �G{LGHQWL�HU �XQH
YDULDWLRQ�KlWlUR]\JRWH�GH�QRYR�GX�FRGRQ�G{LQLWLDWLRQ��10B���������F��7�!�&���GX�JkQH�FRGDQW�OH��IDFWHXU�GH�UlJXODWLRQ�G{lSLVVDJH�37%3���&H�SDWLHQW
SUlVHQWDLW�XQ�V\QGURPH�SRO\PDOIRUPDWLI�DVVRFLDQW�GHV�SDUWLFXODULWlV�PRUSKRORJLTXHV��XQH�SHWLWH�WDLOOH�GLVSURSRUWLRQQlH��XQH�EUDFK\GDFW\OLH��XQH
K\SHUOD[LWl �GHV �H[WUlPLWlV �HW �XQ �Gl�FLHQFH �LQWHOOHFWXHOOH �PRGlUlH� �*UiFH �DX �SDUWDJH �LQWHUQDWLRQDO �GHV �GRQQlHV �GH �VlTXHQjDJH
�DSSURFKHc �JlQRW\SH��UVW �e�� �QRXV �DYRQV �SX �LGHQWL�HU �� �SDWLHQWV �VXSSOlPHQWDLUHV� �WRXV �SRUWHXUV �G{XQH �YDULDWLRQ �GH �QRYR �WRXFKDQW �OD �SUHPLkUH
PlWKLRQLQH���[�F��$�!�*���[�F��7�!�&�HW��[�F��*�!�$���/HV�SDWLHQWV����IHPPHV�HW���KRPPHV��SUlVHQWHQW�WRXV�GHV�SDUWLFXODULWlV�PRUSKRORJLTXHV
DLQVL�TX{XQH�SHWLWH�WDLOOH�HW�GHV�DQRPDOLHV�GHV�H[WUlPLWlV��/H�SUR�O�FRJQLWLI�V{DYkUH�WUkV�YDULDEOH��DOODQW�G{XQ�GlYHORSSHQW�QRUPDO�h�XQH�Gl�FLHQFH
LQWHOOHFWXHOOH�PRGlUlH�FRPPH�QRWUH�SUHPLkUH�SDWLHQWH��1RV�lWXGHV�IRQFWLRQQHOOHV�PRQWUHQW�TXH�OD�SHUWH�GX�FRGRQ�G{LQLWLDWLRQ�GH�OD�WUDGXFWLRQ�GH
37%3��HQWUDLQH�OD�IRUPDWLRQ�G{XQH�SURWlLQH�SOXV�FRXUWH��TXL�PDQTXH�GX�VLJQDO�G{LPSRUWDWLRQ�QXFOlDLUH��HW�GHV�DQRPDOLHV�G{lSLVVDJH�LGHQWL�lV�JUiFH
DX�51$VHT��

&RQFOXVLRQV�HW�SHUVHSFWLYHV���/H�VlTXHQjDJH�G{H[RPH�HQ�WULR�HW�SDUWDJH�GH�GRQQlHV�h�O{LQWHUQDWLRQDO�RQW�SHUPLV�GH�PLHX[�Gl�QLU�OH�SKlQRW\SH
FOLQLTXH�DVVRFLl�h�FH�KRWVSRW�PXWDWLRQQHO��'HV�lWXGHV�FRPSOlPHQWDLUHV�LPSOLTXDQW�OD�GlULYDWLRQ�GH�QHXURQHV��h�SDUWLU�GHV�FHOOXOHV�c�L36&�e�GHV
SDWLHQWV��QRXV�SHUPHWWURQV�G{lOXFLGHU�OHV�PlFDQLVPHV�PROlFXODLUHV�h�O{RULJLQH�GH�OD�YDULDELOLWl�FRJQLWLYH�GH�FHV�SDWLHQWV�
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)/�����8QH�PXWDWLRQ�QRQ�VHQV�GX�JgQH�:'5���KRPR]\JRWH�UHVSRQVDEOH�GmXQH�IRUPH�VhYgUH�GH�V\QGURPH��&

$XWHXUV��

1LFRODV�%285*21���������0DWKLOGH�/()(%95(������$QJH�/LQH�%58(/������-XOLHQ�7+(9(121���������-HDQ�%DSWLVWH�5,9,(5(������&KDUORWWH�32(������0DUWLQ
&+(9$5,1������7KLEDXG�-28$1������<DQQLV�'8))285'������/DXUHQFH�)$,95(���������&KULVWHO�7+$89,1�52%,1(7�������

���'LDJQRVWLF�DQWlQDWDO�HW�PlGHFLQH�IRHWDOH��&+8�'LMRQ��',-21��)UDQFH
���*lQlWLTXH�GHV�$QRPDOLHV�GX�'lYHORSSHPHQW��,16(50�805��������8QLYHUVLWl�GH�%RXUJRJQH��',-21��)UDQFH
���)RHWRSDWKRORJLH��+sSLWDO�$UPDQG�7URXVVHDX��3$5,6��)UDQFH
���&HQWUH�GH�*lQlWLTXH��&+8�'LMRQ��',-21��)UDQFH

0RWV�FOHIV���GLDJQRVWLF�SUlQDWDO��V\QGURPH��&��H[RPH�VHTXHQFLQJ��:'5��

5hVXPh��

,QWURGXFWLRQ �� �/H �V\QGURPH ��& �HVW �XQ �V\QGURPH �SRO\PDOIRUPDWLI �DVVRFLDQW �GHV �DQRPDOLHV �FUDQLRIDFLDOHV ��RFFLSXW �HW �IURQW �SURlPLQHQW�
K\SHUWlORULVPH��FRORERPH�RFXODLUH��IHQWH�SDODWLQH���FDUGLDTXHV��WlWUDORJLH�GH�)DOORW��FRPPXQLFDWLRQ�DWULRYHQWULFXODLUH��HW�FlUlEUDOHV��PDOIRUPDWLRQ
GH�'DQG\�:DONHU��K\SRSODVLH�FlUlEUDOH�GX�YHUPLV���&H�V\QGURPH�GH�WUDQVPLVVLRQ�UlFHVVLYH�DXWRVRPLTXH�SUlVHQWH�XQH�KlWlURJlQlLWl�SKlQRW\SLTXH
HW�PROlFXODLUH�DYHF�GHV�PXWDWLRQV�SDWKRJkQHV�UDSSRUWlHV�GDQV�OHV�JkQHV�:6+&���0,0����������HW�&&'&����0,0�����������&HSHQGDQW��FHUWDLQV
FDV�GH�V\QGURPH��&�GHPHXUHQW�DFWXHOOHPHQW�VDQV�EDVH�PROlFXODLUH�LGHQWL�lH��

3DWLHQWV�HW�0lWKRGHV���1RXV�UDSSRUWRQV���IuWXV�DWWHLQWV�GH�V\QGURPH��&�LVVXV�G{XQH�PmPH�XQLRQ�FRQVDQJXLQH��/H�SUHPLHU�IuWXV�SUlVHQWH�XQ
K\JURPD�FROOL�DYHF�V\QGURPH�GH�%RQQHYLH�8OOULFK�HW�K\GURFlSKDOLH��/{DXWRSVLH�D�PLV�HQ�lYLGHQFH�XQH�K\SRSODVLH�FlUlEHOOHXVH��XQH�K\GURFlSKDOLH
WlWUD�YHQWULFXODLUH �VlYkUH �DYHF �PDFURFlSKDOLH� �XQH �G\VPRUSKLH �IDFLDOH ��IURQW �SURlPLQDQW �HW �K\SHUWlORULVPH� �HW �XQH �FRPPXQLFDWLRQ �LQWHU�
YHQWULFXODLUH��/H�VlTXHQjDJH�FLEOl�GX�JkQH�0,'��V{HVW�DYlUl�QRUPDO��7URLV�FDV�GH�UlFLGLYH�RQW�lWl�VXVSHFWl�GHYDQW�OD�SUlVHQFH�G{XQ�V\QGURPH�GH
%RQQHYLH�8OOULFK�DX�SUHPLHU�WULPHVWUH�DVVRFLl�h�GHV�DQRPDOLHV�FlUlEUDOHV�FRQGXLVDQW�h�GHV�LQWHUUXSWLRQV�GH�JURVVHVVH��/H�FRXSOH�D�REWHQX
VSRQWDQlPHQW�WURLV�HQIDQWV�HQ�ERQQH�VDQWl��1RXV�DYRQV�UlDOLVl�XQ�VlTXHQjDJH�G{H[RPH��(6��HQ�VROR�FKH]�OH�SUHPLHU�IRHWXV��

5lVXOWDWV �� �/{(6 �D �LGHQWL�l �XQH �YDULDWLRQ �QRQ�VHQV �GX �JkQH �:'5�� ��10B���������F����& �! �*� �S�7\U��� �h �O{lWDW �KRPR]\JRWH� �/D �VlJUlJDWLRQ
IDPLOLDOH�UlDOLVlH�SDU�VlTXHQjDJH�6DQJHU�D�FRQ�UPl�OD�YDULDWLRQ��SUlVHQWH�h�O{lWDW�KRPR]\JRWH�FKH]�WRXV�OHV�IuWXV�DWWHLQWV�HW�h�O{lWDW�KlWlUR]\JRWH
FKH]�OHV�GHX[�SDUHQWV��DLQVL�TXH�GHX[�HQIDQWV�LQGHPQHV�HW�DEVHQWH�FKH]�OH���kPHHQIDQW�LQGHPQH��/H�SDUWDJH�GH�GRQQlHV�LQWHUQDWLRQDO�HW�OH
VlTXHQjDJH�FLEOlH�G{XQH�SHWLWH�FRKRUWH�GH�SDWLHQWV�DWWHLQWV�GH�V\QGURPH��&�Q{D�MXVTX{h�SUlVHQW�SDV�SHUPLV�G{LGHQWL�HU�G{DXWUHV�SDWLHQWV�SRUWHXUV
GH�YDULDWLRQV�SDWKRJkQHV�GX�JkQH�:'5���

'LVFXVVLRQ���:'5���FRGH�XQH�SURWlLQH�LPSOLTXlH�GDQV�OD�YRLH�HQGRVRPH�O\VRVRPH��V{H[SULPDQW�QRWDPPHQW�GDQV�OHV�QHXURQHV�GX�FHUYHDX�HW�GX
FHUYHOHW� �/HV�VRXULV�.2�:GU�����SUlVHQWHQW�GHV�DQRPDOLHV�FlUlEUDOHV��PLFURFlSKDOLH� �DWURSKLH�FRUWLFDOH��UlGXFWLRQ�GH�O
DUERULVDWLRQ�QHXURQDOH�
UlGXFWLRQ�GH�OD�ORQJXHXU�GHQGULWLTXH���:'5���HW�OD�YRLH�HQGRVRPH�O\VRVRPH�VHPEOHQW�mWUH�LQGLVSHQVDEOHV��QRWDPPHQW�DX�GlYHORSSHPHQW�QHXURQDO
HW�h�O
lWDEOLVVHPHQW�GH�VWUXFWXUHV�FlUlEUDOHV��

&RQFOXVLRQ���/{LGHQWL�FDWLRQ�G{XQH�YDULDWLRQ�WURQTXDQWH�KRPR]\JRWH�GX�JkQH�:'5���FKH]�SOXVLHXUV�IuWXV�DWWHLQWV�GH�V\QGURPH��&�DX�VHLQ�G{XQH
IDPLOOH�FRQVDQJXLQH�HW�O{DWWHLQWH�SKlQRW\SH�VHPEODEOH�GX�PRGkOH�PXULQ�.2�VXJJkUHQW�TX{LO�V{DJLW�G{XQ�QRXYHDX�JkQH�UHVSRQVDEOH�GH�FH�V\QGURPH�
/{LGHQWL�FDWLRQ�GH�QRXYHDX[�FDV�VLPLODLUHV�SHUPHWWUDLHQW �GH�FRQFOXUH�DYHF�FHUWLWXGH�VXU�O{LPSOLFDWLRQ�GX�JkQH�:'5���GDQV�XQH�IRUPH�VlYkUH�GH
V\QGURPH��&�
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)/�����,4&(���XQ�JgQH�UHVSRQVDEOH�GH�SRO\GDFW\OLH�SRVW�D[LDOH�LVROhH�FKH]�Om+RPPH�HW�GmXQ�VSHFWUH�FOLQLTXH�FRPSOHW�GH
FLOLRSDWKLH�FKH]�OH�SRLVVRQ�]gEUH

$XWHXUV��

&ODULVVH�'HOYDOOlH������$OHMDQGUR�(VWUDGD�FX]FDQR������&KULVWHOOH�(WDUG������&RULQQH�6WRHW]HO������(OLVH�6FKDHIHU���������6RSKLH�6FKHLGHFNHU��������
9lURQLTXH�*HR~UR\������$OLQH�6FKQHLGHU������)RX]LD�6WXGHU������)UDQFHVFD�0DWWLROL������.LUVOH\�&KHQQHQ���������6DELQH�6LJDXG\������'DPLHQ�3ODVVDUG
�����2OLYLHU�3RFK������$PlOLH�3LWRQ����������8ZH�6WUDKOH������-HDQ�0XOOHU���������+lOkQH�'ROOIXV�������

���/DERUDWRLUH�GH�JlQlWLTXH�PlGLFDOH��805B6�,16(50�8������,*0$��)DFXOWl�GH�0lGHFLQH�)076��8QLYHUVLWl�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,QVWLWXWH�RI�WR[LFRORJ\�DQG�JHQHWLFV��,7*���.DUOVUXKH�,QVWLWXWH�RI�7HFKQRORJ\��.,7���(JJHQVWHLQ�/HRSROVKDIHQ��$OOHPDJQH
���6HUYLFH�GH�JlQlWLTXH�PlGLFDOH��,QVWLWXW�GH�JlQlWLTXH�PlGLFDOH�G
$OVDFH��+sSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*lQlWLTXH��+sSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���&HQWUH�GH�UlIlUHQFH�SRXU�OHV�D~HFWLRQV�UDUHV�HQ�JlQlWLTXH�RSKWDOPRORJLTXH��&$5*2��)LOLkUH�6(16*(1(��+sSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ�
6WUDVERXUJ��)UDQFH
���,QVWLWXW�GH�JlQlWLTXH�HW�GH�ELRORJLH�PROlFXODLUH�HW�FHOOXODLUH��,16(50�8������&156�805�������8QLYHUVLWl�GH�6WUDVERXUJ��,OONLUFK��)UDQFH
���&RPSOH[�V\VWHPV�DQG�WUDQVODWLRQDO�ELRLQIRUPDWLFV��,&XEH�805�������8QLYHUVLWl�GH�6WUDVERXUJ��IlGlUDWLRQ�GH�PlGHFLQH�WUDQVODWLRQQHOOH�
8QLYHUVLWl�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'lSDUWHPHQW�GH�JlQlWLTXH�PlGLFDOH��+sSLWDO�GH�OD�7LPRQH���0DUVHLOOH��)UDQFH
���3ODWHIRUPH�*HQRP(DVW��,*%0&��,OONLUFK��)UDQFH
����,QVWLWXW�GH�JlQlWLTXH�HW�GH�ELRORJLH�PROlFXODLUH�HW�FHOOXODLUH��,16(50�8������&156�805������8QLYHUVLWl�GH�6WUDVERXUJ��,OONLFK��)UDQFH

0RWV�FOHIV���,4&(��51$�VHT��FLO��YRLH�VRQLF�KHGJHKRJ��SRO\GDFW\OLH��SRLVVRQ�]kEUH

5hVXPh��

/HV�FLOLRSDWKLHV�VRQW�GHV�PDODGLHV�FDXVlHV�SDU�GHV�DQRPDOLHV�GX�FLO�FDUDFWlULVlHV�SDU�GHV�VLJQHV�FOLQLTXHV�SDUPL�OHVTXHOV�RQ�SHXW�UHWURXYHU�OD
UlWLQRSDWKLH�SLJPHQWDLUH��53���XQH�DWWHLQWH�UlQDOH��O{RElVLWl��XQ�WURXEOH�FRJQLWLI�FRPPH�GDQV�OH�V\QGURPH�GH�%DUGHW�%LHGO��%%6���/D�SRO\GDFW\OLH�
Gl�QLH�FRPPH�OD�SUlVHQFH�GH�GRLJWV�VXUQXPlUDLUHV�DX[�PDLQV�RX�DX[�SLHGV��FRPSOkWH�lJDOHPHQW�FH�WDEOHDX�FOLQLTXH��,O �V{DJLW�GH�O{DQRPDOLH�GHV
PHPEUHV�OD�SOXV�IUlTXHQWH�GDQV�OD�SRSXODWLRQ�HW�VH�FDUDFWlULVH�SDU�XQH�IRUWH�KlWlURJlQlLWl�JlQlWLTXH�DYHF��SDU�H[HPSOH����JkQHV�GlMh�FRQQXV�SRXU
OD �FDWlJRULH �GHV �SRO\GDFW\OLHV �SRVW�D[LDOHV ��3$3� �LVROlH �RX�V\QGURPLTXH� �5lFHPPHQW� �OH �JkQH�,4&( �D �lWl �LGHQWL�l �GDQV �XQH�IDPLOOH �FRQVDQJXLQH
DWWHLQWH�GH�3$3�

/{DQDO\VH�GH�O{H[RPH�FRPSOHW�G{LQGLYLGXV�D\DQW�XQ�SKlQRW\SH�VLPLODLUH�DX�%%6�D�SHUPLV�O{LGHQWL�FDWLRQ�GHV�YDULDWLRQV�ELDOOlOLTXHV�SDWKRJkQHV�GDQV
OH�JkQH�,4&(�GDQV���IDPLOOHV�HW�H[SOLTXDQW�OHXU�3$3��'H�PDQLkUH�LQWlUHVVDQWH��SRXU���GHV���IDPLOOHV��GHV�YDULDQWV�SDWKRJkQHV�GDQV�G{DXWUHV�JkQHV
�783/��RX�$73�9�%���SHUPHWWHQW�G{H[SOLTXHU�OHV�DXWUHV�VLJQHV�FOLQLTXHV�GHV�SDWLHQWV�FRPPH�OD�53�RX�O{DWWHLQWH�UlQDOH��&HV���IDPLOOHV�FRQ�UPHQW
O{LPSOLFDWLRQ�G{,4&(�GDQV�OD�SRO\GDFW\OLH�LVROlH�

/D�SURWlLQH�,4&(��ORFDOLVlH�h�OD�EDVH�GX�FLO��HVW�LPSOLTXlH�GDQV�OHV�SUHPLkUHV�lWDSHV�GH�O{DFWLYDWLRQ�GH�OD�YRLH�6RQLF�+HGJHKRJ��6++���1RWUH�REMHFWLI
lWDLW �GH �FRPSUHQGUH �O{LPSDFW �GHV �GlIDXWV �GX �JkQH �FKH] �O{+RPPH �HW �FKH] �OH �SRLVVRQ�]kEUH� �$ �SDUWLU �GHV ��EUREODVWHV �G{XQ �SDWLHQW� �OHV �DQDO\VHV
WUDQVFULSWRPLTXHV �RQW �FRQ�UPl �O{LPSDFW �QlJDWLI �G{XQH �SHUWH �GH �IRQFWLRQ �G{,4&( �VXU �GHV �YRLHV �GH �VLJQDOLVDWLRQ �LPSOLTXlHV �GDQV �OD �IRUPDWLRQ �GHV
PHPEUHV��WHOOH�TXH�6++��1RXV�DYRQV�FRQ�UPl�TXH�OD�PDXYDLVH�ORFDOLVDWLRQ�GHV�LQWHUDFWDQWV�G{,4&(�h�OD�EDVH�GX�FLO�SURYRTXH�XQH�VRXV�DFWLYDWLRQ�GH
FHWWH�YRLH��1lDQPRLQV��DXFXQ�GlIDXW�QL�GH�QRPEUH�QL�GH�ORQJXHXU�GX�FLO�Q{D�lWl�PLV�HQ�lYLGHQFH��&KH]�OH�SRLVVRQ�]kEUH��OHV�DQRPDOLHV�W\SLTXHPHQW
UHWURXYlHV�HQ�FDV�GH�GlIDXW�GX�FLO�SULPDLUH�h�VDYRLU�OD�FRXUEXUH�GH�O{D[H�DQWlUR�SRVWlULHXU��OD�SUlVHQFH�GH�N\VWHV�UlQDX[��XQ�GlIDXW�G{DV\PlWULH
GURLWH�JDXFKH�HW�GHV�DQRPDOLHV�UlWLQLHQQHV�RQW�SX�mWUH�REVHUYlHV�

(Q�FRQFOXVLRQ��QRXV�DYRQV�SX�FRQ�UPHU�TXH�GHV�GlIDXWV�GX�JkQH�,4&(�VRQW�UHVSRQVDEOHV�GH�3$3��/D�PXOWLSOLFLWl�GHV�VLJQHV�FOLQLTXHV�HVW��QDOHPHQW
H[SOLTXlH�SDU�O{DGGLWLRQ�GH�YDULDWLRQV�JlQlWLTXHV�GDQV�SOXVLHXUV�JkQHV��c�VHFRQG�KLW �e�� �&HV�GRQQlHV�PRQWUHQW�O{LPSRUWDQFH�GH�FRQVLGlUHU
O{HQVHPEOH�GHV�YDULDWLRQV�JlQlWLTXHV�G{XQ�SDWLHQW��/HV�YDOLGDWLRQV�IRQFWLRQQHOOHV�UlDOLVlHV�VXU�OHV��EUREODVWHV�HW�OHV�SRLVVRQV�]kEUHV�RQW�FRQ�UPlV
OH�UsOH�G{,4&(�DX�QLYHDX�GX�FLO�SULPDLUH�HW�GDQV�O{DFWLYDWLRQ�GH�OD�YRLH�6++�

3LgFH�MRLQWH���,4&(B$EVWUDFWB$VVLVHV�����B�QDO�GRF[
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)/�����,GHQWLoFDWLRQ�GmXQH�PXWDWLRQ�GX�JgQH�3$,&6���UHVSRQVDEOH�GmXQ�V\QGURPH�SRO\PDOIRUPDWLI�QhRQDWDO�VhYgUH�HW�OhWDO�

$XWHXUV��

0DULH�=LNDQRYD������9DFODYD�6NRSRYD������8OULNH�6WHXHUZDOG������9HURQLND�%DUHVRYD������0RKDPPHG�=DUKUDWH������-HDQ�0DUF�3OD]D������$OHV�+QL]GD
�����0DW\DV�.ULMW������2OJD�6RXFNRYD������)OHPPLQJ�:LEUDQG������*XqULq�$QGRUVGrWWLU������)UrqL�-RHQVHQ������'DYLG�6HGODN������$QWKRQ\�-�%OH\HU�����
6WDQLVODY�.PRFK������6WDQLVODV�/\RQQHW������$11$�3(/(7����

���5HVHDUFK�8QLW�IRU�5DUH�'LVHDVHV��'HSDUWPHQW�RI�3DHGLDWULFV�DQG�$GROHVFHQW�0HGLFLQH���&KDUOHV�8QLYHUVLW\�DQG�*HQHUDO�8QLYHUVLW\�+RVSLWDO��3UDJXH�
5lSXEOLTXH�WFKkTXH
���3HGLDWULF�8QLW��0HGLFDO�'HSDUWPHQW��7KH�)DURHVH�+RVSLWDO�6\VWHP��7rUVKDYQ��'DQHPDUN
���,QVHUP�8�����,QVWLWXW�,PDJLQH��,QVWLWXW�,PDJLQH��3$5,6��)UDQFH
���'HSDUWPHQW�RI�%LRFKHPLVWU\��8QLYHUVLW\�RI�&DPEULGJH��&DPEULGJH��5R\DXPH�8QL
���'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��5LJVKRVSLWDOHW��&RSHQKDJXH��'DQHPDUN
���7KH�*HQHWLF�%LREDQN�RI�WKH�)DURH�,VODQGV��)DU*HQ��7rUVKDYQ��'DQHPDUN
���&=�23(16&5((1��1DWLRQDO�,QIUDVWUXFWXUH�IRU�&KHPLFDO�%LRORJ\��,QVWLWXWH�RI�0ROHFXODU�*HQHWLFV��&]HFK�$FDGHP\�RI�6FLHQFHV��3UDJXH��5lSXEOLTXH
WFKkTXH
���6HFWLRQ�RQ�1HSKURORJ\��DNH�)RUHVW�6FKRRO�RI�0HGLFLQH��:LQVWRQ�6DOHP��(WDWV�8QLV

0RWV�FOHIV���V\QGURPH�SRO\PDOIRUPDWLI��PRUW�SUlFRFH��SVHXGR�9$&7(5/��V\QWKkVH�GH�QRYR�GHV�SXULQHV��3$,&6

5hVXPh��

'HV�PDOIRUPDWLRQV�FRQJlQLWDOHV�VRQW�REVHUYlHV�FKH]���h����GHV�QDLVVDQFHV��1RXV�GlFULYRQV�LFL�XQH�IDPLOOH�RULJLQDLUH�GHV�oOHV�)lURl��LVRODW
JlRJUDSKLTXH�GX�1RUG�GH�O{(XURSH�GRQW��XQ�JDUjRQ�HW�XQH��OOH�SRUWHXUV�G{XQ�V\QGURPH�SRO\PDOIRUPDWLI�VRQW�GlFlGlV�VDQV�GLDJQRVWLF�h�PRLQV�GH���
KHXUHV�GH�YLH�GDQV�XQ�WDEOHDX�GH�GlWUHVVH�UHVSLUDWRLUH��/HV�VLJQHV�FOLQLTXHV�PDMHXUV�VRQW�XQ�SRO\K\GUDPQLRV��5&,8��G\VPRUSKLH�FUDQLR�IDFLDOH�
DWUlVLH�GHV�FKRDQHV��DWUlVLH�GH�O{uVRSKDJH��DQRPDOLHV�FRVWR�YHUWlEUDOHV�HW�SXOPRQDLUH��/HV�V\QGURPHV�GH�:LOOLDPV��6PLWK0DJHQLV��0LOOHU'LHNHU�
��T��GHO�&$7&+���'L*HRUJH� �3UDGHU �:LOOL�$QJHOPDQ �HW ��S�GHO �V\QGURPHV �RQW �lWl �lFDUWlV� �1RWUH �REMHFWLI �D �lWl �O{LGHQWL�FDWLRQ �GH �O{DQRPDOLH
JlQlWLTXH �UHVSRQVDEOH �GH �FH �SKlQRW\SH�

6RXV�O{K\SRWKkVH�G{XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�UlFHVVLYH�QRXV�DYRQV�GDQV�XQ�SUHPLHU�WHPSV�LGHQWL�l�SDU�JlQRW\SDJH�$~\PHWUL[��SXFHV����.
1VS,����UlJLRQV�G{KRPR]\JRWLH�GH�����������HW�����0E�ORFDOLVlHV�UHVSHFWLYHPHQW�VXU�OHV�FKURPRVRPHV������HW����8QH�lWXGH�GH�O{H[RPH�PHQl�VXU
O{$'1�GHV�GHX[�SDUHQWV�HW�GHV���HQIDQWV�D�SHUPLV�G{LGHQWL�HU�XQH�YDULDWLRQ�KRPR]\JRWH�GDQV�OD�VlTXHQFH�FRGDQWH�GX�JkQH�3$,&6�ORFDOLVl�GDQV�OD
UlJLRQ�KRPR]\JRWH�GX�FKURPRVRPH����UV����������$�!�*��S�/\V��$UJ���&H�JkQH�FRGH�XQH�HQ]\PH�EL�IRQFWLRQQHOOH�GH�OD�FDVFDGH�GH�V\QWKkVH�GH
QRYR�GHV�EDVHV�SXULTXHV�TXL�FRPSRUWH����UlDFWLRQV�HQ]\PDWLTXHV�FDWDO\VlHV�SDU���HQ]\PHV�GL~lUHQWHV��8QH�PRGlOLVDWLRQ�LQ�VLOLFR�GH�OD�SURWlLQH
SRUWHXVH�GH�OD�YDULDWLRQ���$UJ��PRQWUH�XQH�GlVWDELOLVDWLRQ�G{XQH�GHV�GHX[�SRFKHV�FDWDO\WLTXHV�GH�O{HQ]\PH��'HV�lWXGHV�IRQFWLRQQHOOHV�PHQlHV�VXU
OHV��EUREODVWHV�GHV�SDWLHQWV�RQW�PRQWUl�XQH�DFWLYLWl�HQ]\PDWLTXH�UlGXLWH�h������DLQVL�TX{XQH�GlVWDELOLVDWLRQ�GH�O{DVVHPEODJH�GX�SXULQRVRPH�

-XVTX{h�FH�MRXU����Gl�FLWV�HQ]\PDWLTXHV�GH�FHWWH�YRLH�VRQW�UHVSRQVDEOHV�GH���SDWKRORJLHV�G{RULJLQH�JlQlWLTXH�FDUDFWlULVlHV�SDU�GH�JUDYHV�DWWHLQWHV
QHXURORJLTXHV�FDXVlHV�SDU�GHV�PXWDWLRQV�DXWRVRPLTXHV�UlFHVVLYHV�GHV�JkQHV�$'6/�HW�$7,&��$'6/�GH�FLHQF\���20,0��������HW�$,&$�ULERVLGXULD��
20,0����������1RXV�UDSSRUWRQV�XQH�PXWDWLRQ�DXWRVRPLTXH�UlFHVVLYH�GX�JkQH�3$,&6�UHVSRQVDEOH�G{XQ�QRXYHDX�V\QGURPH�SRO\PDOIRUPDWLI�VlYkUH
HW�UDUH�HQWUDoQDQW�XQH�PRUW�SUlFRFH�HW�LPSOLTXDQW�XQH���kPH�HQ]\PH�GH�OD�YRLH�GH�V\QWKkVH�GH�QRYR�GHV�SXULQHV�
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)/�����'LDJQRVWLF�FOLQLTXH�hYLGHQW�HW�VhTXHQfDJH�GmH[RPH�QhJDWLI���TXDQG�OmLQWhJUDWLRQ�GHV�GRQQhHV�e�OmhFKHOOH�JhQRPLTXH�HVW
QhFHVVDLUH

$XWHXUV��

$OH[DQGUH�3ODJRV������)UlGlULF�7UDQ�0DX�7KHP���������<DQQLV�'X~RXUG������3DWULFN�&DOOLHU������7KLEDXG�-RXDQ������$QJH�/LQH�%UXHO���������6lEDVWLHQ
0RXWWRQ������0DUWLQ�&KHYDULQ������$QQH�6RSKLH�'HQRPPl�3LFKRQ������/DXUHQFH�'XSORPE������(PLOLH�7LVVHUDQW������$QQH�%RODQG������5REHUW�2ODVR�����
-HDQ�)UDQjRLV�'HOHX]H������/DXUHQFH�)DLYUH���������&KULVWHO�7KDXYLQ�5RELQHW���������&KULVWRSKH�3KLOLSSH���������$QWRQLR�9LWREHOOR�������

���805�����*$'��,QVHUP��'LMRQ��)UDQFH
���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*lQlWLTXH�&KURPRVRPLTXH�HW�0ROlFXODLUH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��ODERUDWRLUH�GH�&\WRJlQlWLTXH�HW�*lQHWLTXH�0ROHFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
���805�����*$'��,16(50��'LMRQ��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV���&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���805�����*$'��&+8�'LMRQ�%RXUJRJQH��GLMRQ��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*lQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQjRLV�-DFRE��&($��(YU\��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV���+sSLWDO�G
(QIDQWV��)+8�75$16/$'��&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���51$�VHT��VlTXHQjDJH�KDXW�GlELW�GX�JlQRPH�

5hVXPh��

,QWURGXFWLRQ���/H�VlTXHQjDJH�KDXW�GlELW�G{H[RPH��(6��HVW�XQ�RXWLO�GH�SOXV�HQ�SOXV�XWLOLVl�SRXU�OH�GLDJQRVWLF�GHV�PDODGLHV�UDUHV��DYHF�XQ�UHQGHPHQW
GLDJQRVWLTXH�GH��������SRXU�OD�Gl�FLHQFH�LQWHOOHFWXHOOH�HW�OHV�DQRPDOLHV�GX�GlYHORSSHPHQW��/{(6�SUlVHQWH�GHV�OLPLWHV�FHUWDLQHV�SRXU�O{LGHQWL�FDWLRQ
GHV�YDULDWLRQV�FDXVDOHV�ORFDOLVlHV�HQ�GHKRUV�GHV�VlTXHQFHV�FRGDQWHV��'DQV�FHV�VLWXDWLRQV��OH�VlTXHQjDJH�KDXW�GlELW�GX�JlQRPH��*6��FRQVWLWXH�XQH
DOWHUQDWLYH�LQWlUHVVDQWH�SXLVTX{LO�SHUPHW�G{H[SORUHU�OHV�LQWURQV�HW�OHV�UlJLRQV�LQWHU�JlQLTXHV��&HSHQGDQW��VRQ�LQWHUSUlWDWLRQ�SHXW�mWUH�FRPSOH[H�HW
FKURQRSKDJH� �VXLWH �h �OD �SUlVHQFH �GH �SOXVLHXUV �FHQWDLQHV �GH �YDULDWLRQV �QRQ�FRGDQWHV �GH �VLJQL�FDWLRQ �FOLQLTXH �LQFRQQXH� �'DQV �FH �FRQWH[WH� �GHV
lWXGHV�FRPSOlPHQWDLUHV�QlFHVVLWDQW�O{DQDO\VH�GH�O{$51��GHV�SURWlLQHV�RX�G{DXWUHV�PlWKRGHV�GH�JlQlWLTXH�PROlFXODLUH�RX�GH�F\WRJlQlWLTXH�
VHPEOHQW �mWUH �QlFHVVDLUHV� �&HWWH �DSSURFKH� �SHXW �VH �PRQWUHU �SDUWLFXOLkUHPHQW �H�FDFH �GDQV �OD �VLWXDWLRQ �Rt �OD �SUlVHQWDWLRQ �FOLQLTXH �HVW �WUkV
lYRFDWULFH�G{XQH�SDWKRORJLH�RX�G{XQ�V\QGURPH�ELHQ�FDUDFWlULVlV��VDQV�TXH�OH�GLDJQRVWLF�PROlFXODLUH�Q{DLW�SX�mWUH�lWDEOL�SDU�GHV�WHVWV�JlQlWLTXHV
FLEOlV�RX�SDU�O{(6�

0hWKRGH �� �1RXV�DYRQV�UlDOLVl�XQ�*6�HQ�VROR�FKH]���SDWLHQWV�VDQV�GLDJQRVWLF�lWLRORJLTXH�DSUkV�(6��7URLV�GHV���SUlVHQWDLHQW�XQ�SKlQRW\SH
V\QGURPLTXH�WUkV�lYRFDWHXU�GH�PDODGLHV�UDUHV�FRQQXHV���OH�V\QGURPH�GH�6LPSVRQ�*RODEL�%HKPHO��0,0���������GH�WUDQVPLVVLRQ�UlFHVVLYH�OLlH�h�O{;�
OH�V\QGURPH�GH�0DUIDQ��0,0���������GH�WUDQVPLVVLRQ�GRPLQDQWH�DXWRVRPLTXH��HW�OH�V\QGURPH�GH�&RKHQ��0,0���������GH�WUDQVPLVVLRQ�UlFHVVLYH
DXWRVRPLTXH��/H��kPH�SUlVHQWDLW�XQH�HQFlSKDORSDWKLH�lSLOHSWLTXH�SRXYDQW�IDLUH�VXVSHFWHU�XQH�IRUPH�LQIDQWLOH��0,0���������

5hVXOWDWV���/H�*6�HQ�VROR�D�SHUPLV�G{LGHQWL�HU�GHV�YDULDWLRQV�LQWURQLTXHV�D~HFWDQW�OHV�JkQHV�LPSOLTXlV�GDQV�OHV�SDWKRORJLHV�IRUWHPHQW�VXVSHFWlHV�
GRQW���L��XQH�GlOlWLRQ�LQVHUWLRQ�GDQV�XQH�UlJLRQ�LQWURQLTXH�GH�*3&����LL��XQH�WUDQVORFDWLRQ�DYHF�IXVLRQ�LQWURQLTXH�GX�JkQH�)%1��DYHF�8%(�5����LLL�
XQH �LQYHUVLRQ �GH ���NE �FRPSUHQDQW �XQ �H[RQ �GH �::2; �DYHF �GlOlWLRQ �LQWURQLTXH �GHV �UlJLRQV ��DQTXDQWHV ��HQ �WUDQV �G{XQH �YDULDWLRQ �IDX[�VHQV
H[RQLTXH�UHWURXYlH�HQ�(6����LY��DLQVL�TX{XQH�YDULDWLRQ�SRQFWXHOOH�LQWURQLTXH�GDQV�936��%�DYHF�FUlDWLRQ�G{XQ�QRXYHDX�VLWH�DFFHSWHXU�G{lSLVVDJH��HQ
WUDQV�G{XQ�619�H[RQLTXH�DYHF�GlFDODJH�GH�FDGUH�GH�OHFWXUH��LGHQWL�lH�JUiFH�h�O{LQWlJUDWLRQ�GH�GRQQlHV�WUDQVFULSWRPLTXHV��51$�VHT���/D�SUlVHQFH
GH�FHV�YDULDWLRQV�SDWKRJkQHV�D�lWl�YDOLGlH�SDU�GHV�DQDO\VHV�FRPSOlPHQWDLUHV�DX[�QLYHDX[�F\WRJlQlWLTXH��$&3$��),6+���JlQRPLTXH��T3&5��
WUDQVFULSWRPLTXH��51$�VHT��57�T3&5���HW�SURWlLTXH��:HVWHUQ�%ORW��

'LVFXVVLRQ���/{LGHQWL�FDWLRQ�GH�FHV�YDULDWLRQV�SDWKRJkQHV��SDU�O{LQWlJUDWLRQ�GH�GRQQlHV�GH�*6�HW�G{DXWUHV�DSSURFKHV�PROlFXODLUHV��PHW�HQ�lYLGHQFH
O{LQWlUmW�GH�FHWWH�DSSURFKH�HW�MXVWL�H�VRQ�XWLOLVDWLRQ�GHYDQW�XQ�SKlQRW\SH�FOLQLTXH�lYRFDWHXU�G{XQH�SDWKRORJLH�JlQlWLTXH�VDQV�GLDJQRVWLF�PROlFXODLUH
DSUkV�(6��TXHO�TXH�VRLW�OH�PRGH�G{KlUlGLWl�PHQGlOLHQ�GH�OD�SDWKRORJLH��
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)/�����'LDJQRVWLF�IRUWXLW�G
XQ�YDULDQW�$70�KRPR]\JRWH�OLh�e�XQ�PhFDQLVPH�PROhFXODLUH�FRPSOH[H�G
LVRGLVRPLH�XQLSDUHQWDOH�HQ
PRVDkTXH�FKH]�XQ�KRPPH�SUhVHQWDQW�XQ�FDQFHU�GX�VHLQ

$XWHXUV��

6RSKLH�1$0%27������9LQFHQW�*286627������$OLFH�),(9(7������)UHGHULF�7UDQ�0DX�7KHP������&KULVWHO�7+$89,1�52%,1(7������0DUWLQ�&KHYDULQ������<DQQLV
'8))285'������URPDLQ�ERLGRW������ODXUHQW�DUQRXOG������QRHPLH�YXOTXLQ������UR[DQD�$UMPDQG������MXOLHWWH�$OEXLVVRQ������IUDQFRLV�*KLULQJKHOOL������
QLFRODV�)RUD\�������MHDQ�SLHUUH�GH�9LOODUWD\�������JDHOOH�3LHUURQ�������DPDQGLQH�EDXUDQG�������'RPLQLTXH�6WRSSD�/\RQQHW�������$QWRQLR�9LWREHOOR������
&KULVWRSKH�3KLOLSSH�������/DXUHQFH�)$,95(����

���&HQWUH�GH�UlIlUHQFH�0DODGLHV�UDUHV�c$QRPDOLHV�GX�'lYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVe��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ��GLMRQ�
)UDQFH
���'lSDUWHPHQW�GH�ELRORJLH�HW�SDWKRORJLH�GHV�WXPHXUV��&HQWUH�*HRUJHV�)UDQjRLV�/HFOHUF��GLMRQ��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV�DQG�%LRORJ\�RI�&DQFHUV��,QVWLWXW�&XULH��SDULV��)UDQFH
���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��&HQWUH�GH�*lQlWLTXH��+sSLWDO�G{(QIDQWV��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ�
',-21��)UDQFH
���&HQWUH�GH�*lQlWLTXH�HW�&HQWUH�GH�UlIlUHQFH�c$QRPDOLHV�GX�'lYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVe��+sSLWDO�G{(QIDQWV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��GLMRQ��)UDQFH
���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��&HQWUH�GH�*lQlWLTXH��+sSLWDO�G{(QIDQWV��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ�
GLMRQ��)UDQFH
���)lGlUDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0lGHFLQH�7UDQVODWLRQQHOOH�HW�$QRPDOLHV�GX�'lYHORSSHPHQW��)+8�75$16/$'����&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH
GH�'LMRQ��GLMRQ��)UDQFH
���'lSDUWHPHQW�GH�UDGLRWKlUDSLH��&HQWUH�*HRUJHV�)UDQjRLV�/HFOHUF��GLMRQ��)UDQFH
���QHXURORJLH��&+8�'LMRQ��GLMRQ��)UDQFH
����'lSDUWHPHQW�G{RQFRORJLH�PlGLFDOH��&HQWUH�*HRUJHV�)UDQjRLV�/HFOHUF��GLMRQ��)UDQFH
����,16(50�805�������&HQWUH�GH�5HFKHUFKH�HQ�&DQFlURORJLH�GH�/\RQ���O\RQ��)UDQFH
����,16(50�805�������/DERUDWRLUH�'\QDPLTXH�GX�*lQRPH�HW�6\VWkPH�,PPXQLWDLUH��3DULV��)UDQFH
����6HUYLFH�GH�*lQlWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
����&HQWUH�GH�*lQlWLTXH�HW�&HQWUH�GH�5lIlUHQFH�0DODGLHV�5DUHV�c$QRPDOLHV�GX�'lYHORSSHPHQW�GH�O{,QWHUUlJLRQ�(VWe��&+8�'LMRQ��GLMRQ��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV�DQG�%LRORJ\�RI�&DQFHUV��,QVWLWXW�&XULH��3DULV��)UDQFH
����,QVHUP�805������*$'�c�*lQlWLTXH�GHV�$QRPDOLHV�GX�'lYHORSSHPHQW���&+8�'LMRQ��GLMRQ��)UDQFH

0RWV�FOHIV���DWD[LH�WlODQJLHFWDVLH��$70��PRVDpTXH��LVRGLVRPLH�XQLSDUHQWDOH��FDQFHU

5hVXPh��

,QWURGXFWLRQ���/
$WD[LH�WlODQJLHFWDVLH��$7��HVW�XQH�SDWKRORJLH�DXWRVRPLTXH�UlFHVVLYH�UDUH�OLlH�h�GHV�YDULDWLRQV�GX�JkQH�$7�PXWDWHG��$70���(OOH�HVW
JlQlUDOHPHQW�FDUDFWlULVlH�SDU�XQH�DWD[LH�FlUlEHOOHXVH�GDQV�O{HQIDQFH��GHV�WlODQJLHFWDVLHV��XQH�DSUD[LH�RFXORPRWULFH��XQH�SUlGLVSRVLWLRQ�DX�FDQFHU
�HQ �SDUWLFXOLHU �GHV �WXPHXUV �O\PSKRpGHV�� �XQH �LPPXQRGl�FLHQFH �HW �XQH �K\SHU�UDGLRVHQVLELOLWl� �/HV �lWXGHV �SKlQRW\SLTXHV �GlPRQWUHQW �XQ �VSHFWUH
FRQWLQX�DOODQW�GH�IRUPHV�FODVVLTXHV�VlYkUHV�FKH]�O{HQIDQW�h�GHV�IRUPHV�SOXV�PRGlUlHV�GlEXWDQW�h�O{iJH�DGXOWH��GlSHQGDQWHV�GH�O{DFWLYLWl�NLQDVH
UlVLGXHOOH��/D�IUlTXHQFH�GHV�SRUWHXUV�KlWlUR]\JRWHV�HVW�HVWLPlH�HQWUH������HW����GH�OD�SRSXODWLRQ�JlQlUDOH��HW�PXOWLSOLH�SDU���h���OH�ULVTXH�GH
FDQFHU�GX�VHLQ�FKH]�OD�IHPPH�

0DWhULHO�HW�0hWKRGHV���1RXV�SUlVHQWRQV�LFL�XQ�FDV�DW\SLTXH�G{XQ�KRPPH�GH����DQV�DWWHLQW�G{XQ�FDQFHU�GX�VHLQ�GLDJQRVWLTXl�h����DQV��/{DQDO\VH
GLDJQRVWLTXH�SDU�SDQHO�GH�JkQHV�VXU�$'1�VDQJXLQ�D�PLV�HQ�lYLGHQFH�XQ�YDULDQW�IDX[�VHQV��F�����7�!�*��DX�VHLQ�GX�JkQH�$70�DYHF�XQH�IUlTXHQFH
DOOlOLTXH�GH������FRQ�UPl�SDU�VlTXHQjDJH�6DQJHU�

5hVXOWDWV���/H�SKlQRW\SDJH�LQYHUVH�D�UlYlOl�XQ�SKlQRW\SH�G{$7�DWWlQXl��FRPPH�UHSRUWl�SUlFlGHPPHQW�GDQV�OD�OLWWlUDWXUH�DYHF�FH�YDULDQW�
FRPSUHQDQW�GHV�WUHPEOHPHQWV�HVVHQWLHOV�GHSXLV�O
HQIDQFH��GHV�VLJQHV�G
DWD[LH�FlUlEHOOHXVH�HW�SURSULRFHSWLYH��PDLV�XQH�DEVHQFH�GH�WlODQJLHFWDVLH
HW�G{DSUD[LH�RFXORPRWULFH��'HV�WHVWV�FRPSOlPHQWDLUHV�RQW�UlYlOl�XQH�LQYHUVLRQ�GX�FKURPRVRPH���VXU���GHV����PlWDSKDVHV�O\PSKRF\WDLUHV
DQDO\VlHV��FRPSDWLEOH�DYHF�XQH�$7�WDUGLYH��XQH�OlJkUH�DXJPHQWDWLRQ�GHV�LPPXQRJOREXOLQHV�VlULTXHV�HW�XQ�WDX[�QRUPDO�G
DOSKD�IRHWR�SURWlLQH��/H
VlTXHQjDJH�VXU�WLVVX�WXPRUDO�D�UlYlOl�XQH�IUlTXHQFH�DOOlOLTXH�GH�FH�YDULDQW�h�����HW�h�����GDQV�OH�WLVVX�SlULWXPRUDO��/D�IUlTXHQFH�DOOlOLTXH�GDQV
O{$'1�VDOLYDLUH�HW�O{$'1�H[WUDLW�GHV��EUREODVWHV�lWDLW�GH����HW�GH�����UHVSHFWLYHPHQW��,O�HVW�h�QRWHU�TXH�OD��OOH�GX�FDV�LQGH[�Q{HVW�SDV�SRUWHXVH�GX
YDULDQW� �FH �TXL �FRQ�UPH �O{H[LVWHQFH �G{XQ �DOOkOH �GH �W\SH �VDXYDJH �GDQV �FHUWDLQHV �FHOOXOHV �JHUPLQDOHV� �$SUkV �DYRLU �H[FOX �OHV �DXWUHV �FDXVHV �GH
PRVDpFLVPH��FRQWDPLQDWLRQ �GH �O
lFKDQWLOORQ� �WUDQVIXVLRQ �UlFHQWH� �OHXFlPLH� �JUH~H �GH �PRHOOH �RVVHXVH�� �XQH �DQDO\VH �SDU �613�DUUD\ �D �lWl �UlDOLVlH�
UlYlODQW�XQH�LVRGLVRPLH�GX�EUDV�ORQJ�GX�FKURPRVRPH�����'HV�lWXGHV�IRQFWLRQQHOOHV�VXU��EUREODVWHV�GX�FDV�LQGH[�RQW�PRQWUl�XQH�IRUWH�LQVWDELOLWl
JlQRPLTXH�VSRQWDQlH�DYHF�DFWLYDWLRQ�SDUWLHOOH�HW�UHWDUGlH�GH�OD�SURWlLQH�$70��HQ�IDYHXU�G{XQH�UDGLRVHQVLELOLWl�PRLQGUH�SDU�UDSSRUW�DX[�SRUWHXUV�GH
YDULDWLRQ�KRPR]\JRWH�GX�JkQH�$70��PDLV�DYHF�XQ�ULVTXH�GH�FRPSOLFDWLRQV�UDGLR�LQGXLWHV�lOHYl��&HV�UlVXOWDWV�RQW�SHUPLV�G
DGDSWHU�VRQ�WUDLWHPHQW
SDU�UDGLRWKlUDSLH�GH�VHV�PlWDVWDVHV�RVVHXVHV��DYHF�XQ�WUDLWHPHQW�IUDFWLRQQl�HW�lWHQGX�

&RQFOXVLRQ� �/H�GLDJQRVWLF �G
XQ�FDQFHU�GX�VHLQ�VSRUDGLTXH�FKH]�XQ�KRPPH�GH����DQV�QRXV�D�FRQGXLW �h�O
LGHQWL�FDWLRQ�G
XQH�IRUPH�WDUGLYH�G{$7�
VRXWHQXH�SDU�XQ�PlFDQLVPH�UDUH�HW�FRPSOH[H�G{LVRGLVRPLH�XQLSDUHQWDOH�HQ�PRVDpTXH�
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)/�����,QWhUiW�GH�OD�UHFKHUFKH�GH�YDULDWLRQV�PLWRFKRQGULDOHV�e�SDUWLU�GH�GRQQhHV�GH�VhTXHQfDJH�GmH[RPH�FKH]�GHV�SDWLHQWV
DWWHLQWV�GmDQRPDOLHV�GX�GhYHORSSHPHQW�HW�RX�GH�GhoFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

3KLOLSSLQH�*DUUHW���������&lOLQH�%ULV���������9LQFHQW�3URFDFFLR���������3DWUL]LD�$PDWL�%RQQHDX���������3LHUUH�9DEUHV���������1DGD�+RXFLQDW���������(PLOLH
7LVVHUDQW���������$QJH�/LQH�%UXHO���������9LUJLQLH�4XlUl���������&KULVWRSKH�3KLOLSSH���������$UWKXU�6RUOLQ���������)UlGlULF�7UDQ�0DX�7KHP���������$QWRQLR
9LWREHOOR���������-HDQ�0DUF�&RVWD������$pFKD�%RXJKDOHP������'HWOHI�7URVW������/DXUHQFH�)DLYUH����������&KULVWHO�7KDXYLQ�5RELQHW���������<DQQLV�'X~RXUG
������

���805�����*$'�,QVHUP��8QLYHUVLWl�%RXUJRJQH�)UDQFKH�&RPWl��'LMRQ��)UDQFH
���*lQlWLTXH�+XPDLQH��/DERUDWRLUH�&(5%$��6DLQW�2XHQ�O{$XPsQH��)UDQFH
���,QVWLWXW�0,729$6&�z�805�&156������z�,16(50������8QLYHUVLWl�G
$QJHUV��$QJHUV��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�PLWRFKRQGULDOHV��&+8�$QJHUV��$QJHUV��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV�c�PDODGLHV�GHUPDWRORJLTXHV�HQ�PRVDpTXH�e�z�VHUYLFH�GH�GHUPDWRORJLH���)+8�75$16/$'�z�&+8�'LMRQ
%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�'HUPDWRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV�c�Gl�FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVH�UDUH�e�z�FHQWUH�GH�JlQlWLTXH��)+8�75$16/$'�z�&+8�'LMRQ�%RXUJRJQH�
'LMRQ��)UDQFH
���8QLWl�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'�z�&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV�c�PDODGLHV�GHUPDWRORJLTXHV�HQ�PRVDpTXH�e�z�VHUYLFH�GH�GHUPDWRORJLH��)+8�75$16/$'�z�&+8�'LMRQ
%RXUJRJQH��'LMRQ��)UDQFH
����&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�GlYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�e�z�FHQWUH�GH�JlQlWLTXH��)+8�75$16/$'�z�&+8
'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���GRQQlHV�GH�VlTXHQjDJH�KDXW�GlELW��$'1PW��SLSHOLQH��ELRLQIRUPDWLTXH

5hVXPh��

����/HV�YDULDWLRQV�GH�O{$'1�PLWRFKRQGULDO��$'1PW��VRQW�UHVSRQVDEOHV�GH�SDWKRORJLHV�WUkV��KlWlURJkQHV��/HXU�ODUJH�VSHFWUH�FOLQLTXH�SHXW�FRQFHUQHU�XQ
VHXO�RUJDQH��H[��VXUGLWl�QHXURVHQVRULHOOH��RX�SOXVLHXUV��H[��V\QGURPH�GH�0(55)���/RUV�G{XQH�VXVSLFLRQ�GH�PDODGLH�PLWRFKRQGULDOH��OH�VlTXHQjDJH
FLEOl�G{XQ�SDQHO�GH�JkQHV�QXFOlDLUHV�LPSOLTXlV�GDQV�FHV�PDODGLHV�HW�RX�GH�O{$'1PW�SHXW�mWUH�UlDOLVl��,O�H[LVWH�SDU�DLOOHXUV�GHV�SUlVHQWDWLRQV
FOLQLTXHV�TXL�Q{RULHQWHQW�SDV�YHUV�XQH�PDODGLH�PLWRFKRQGULDOH�HW�UHVWHQW�LQH[SOLTXlHV�DSUkV�XQH�DQDO\VH�GH�O{H[RPH��(6��
����(Q�������3LFDUGL�HW�3HVROH�RQW�GlPRQWUl�TXH�OD�VlTXHQFH�GH�O{$'1PW�SHXW�mWUH�UHFRQVWLWXlH�h�SDUWLU�GHV�GRQQlHV�c�R~�WDUJHW�e�GH�O{(6�UHQGDQW
SRVVLEOH�O{lWXGH�GH�O{$'1PW�h�SDUWLU�GH�GRQQlHV�SUlH[LVWDQWHV��1RXV�DYRQV�DLQVL�GlYHORSSl�XQ�SLSHOLQH�ELRLQIRUPDWLTXH�SRXU�LGHQWL�HU�OHV�YDULDWLRQV
GH�O{$'1PW�h�SDUWLU�GH�GRQQlHV�G{(6��/H�SLSHOLQH�WHVWl�FKH]���WlPRLQV�SRVLWLIV��SRUWHXUV�GH�YDULDWLRQV�PLWRFKRQGULDOHV�FRQQXHV��D�UHWURXYl�WRXWHV
FHV�YDULDWLRQV��&HWWH�H[FHOOHQWH�VHQVLELOLWl�QRXV�D�SHUPLV�GH�OH�GlSOR\HU�GDQV�XQH�FRKRUWH�GH�SDWLHQWV�DWWHLQWV�G{DQRPDOLHV�GX�GlYHORSSHPHQW������
HW�RX�QHXURORJLTXHV�������
7URLV�YDULDWLRQV�FDXVDOHV�RQW�DLQVL�lWl�LGHQWL�lHV�FKH]���SDWLHQWV��OD�YDULDWLRQ�KRPRSODVPLTXH�P�����7�!�&�FKH]�XQH�IHPPH�DWWHLQWH�G{DWD[LH�HW�GH
QHXURSDWKLH�D[RQDOH�HW�UHWURXYlH�HQ�VlTXHQjDJH�FLEOl�FKH]�VD�PkUH�DWWHLQWH�GH�QHXURSDWKLH�D[RQDOH��OD�YDULDWLRQ�KRPRSODVPLTXH�P������*�!�$
�/+21 �RX �DWURSKLH �RSWLTXH �GH �/HEHU �0,0 �������� �FKH] �GHX[ �SDWLHQWV �DWWHLQWV �UHVSHFWLYHPHQW �G{XQH �D~HFWLRQ �RFXODLUH �PDO �lWLTXHWlH �HW �G{XQH
DWURSKLH�GX�QHUI�RSWLTXH��HW�OD�YDULDWLRQ�KlWlURSODVPLTXH�������P������7�!�&��/+21��FKH]�XQH�SDWLHQWH�DWWHLQWH�G{XQH�DWURSKLH�GX�QHUI�RSWLTXH�
/HV�WHFKQLTXHV�GLDJQRVWLTXHV�FRXUDQWHV�RQW�FRQ�UPl�FHV���YDULDWLRQV�DYHF�XQ�WDX[�G{KlWlUR�KRPRSODVPLH�GDQV�OH�VDQJ�VHPEODEOH�h�FHOXL�lYDOXl
SDU�QRWUH�SLSHOLQH�
����/{DQDO\VH�D�lJDOHPHQW�UlYlOl�GHV�GRQQlHV�LQFLGHQWHV����YDULDWLRQV�SDWKRJkQHV��FKH]���SDWLHQWV�QH�SUlVHQWDQW�SDV�GH�SDWKRORJLH�DVVRFLlH��OD
YDULDWLRQ�KRPRSODVPLTXH�P�����&�!�7��VXUGLWl�PLWRFKRQGULDOH�LVROlH�VHFRQGDLUH�h�XQH�H[SRVLWLRQ�DX[�DPLQRJO\FRVLGHV�0,0���������FKH]�XQ�IuWXV
PDVFXOLQ�SRO\PDOIRUPl��OD�YDULDWLRQ�KRPRSODVPLTXH�RX�KlWlURSODVPLTXH�P�����$�!�*��0,0���������FKH]�GHX[�JDUjRQV�DWWHLQWV�UHVSHFWLYHPHQW
G{XQ�V\QGURPH�SRO\PDOIRUPDWLI�HW�G{XQH�DWD[LH��OD�YDULDWLRQ�KRPRSODVPLTXH�P������7�!�&��/+21��FKH]�XQ�JDUjRQ�SUlVHQWDQW�XQH�G\VWURSKLH
PXVFXODLUH �HW �OD �YDULDWLRQ �KRPRSODVPLTXH�P������7�!�& ��/+21� �FKH] �WURLV ��OOHV �SUlVHQWDQW �XQ �V\QGURPH�GH �5XELQVWHLQ�7D\EL� �XQ �V\QGURPH�GH
Gl�FLW�HQ�*/87��HW�XQH�Gl�FLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH��&HV�YDULDWLRQV�Q{RQW�SDV�lWl�UHQGXHV�DX[�SDWLHQWV�HQ�O{DEVHQFH�GH�ElQl�FH�GLUHFW�
����&HWWH�lWXGH�PRQWUH�O{LQWlUmW�G{LQFOXUH�GDQV�OH�SLSHOLQH�ELRLQIRUPDWLTXH�G{DQDO\VH�G{(6�OHV�RXWLOV�QlFHVVDLUHV�h�OD�GlWHFWLRQ�GHV�YDULDWLRQV
PLWRFKRQGULDOHV�SRXU�DPlOLRUHU�OH�GLDJQRVWLF�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�UDUHV��HQ�SDUWLFXOLHU�DYHF�DWWHLQWH�QHXURORJLTXH�

3LgFH�MRLQWH���$VVLVHVB����B0LWRB3KLOLSSLQHB*DUUHWBYI�GRF
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)/�����([WHQVLRQ�GX�VSHFWUH�SKhQRW\SLTXH�GH�OD�SUhGLVSRVLWLRQ�JhQhWLTXH�DX[�KhPRSDWKLHV�PDOLJQHV�DVVRFLhHV�DX[�PXWDWLRQV
581;��e�OD�P\hORoEURVH�SULPLWLYH

$XWHXUV��

)ORULDQ�&KHYLOORQ������(PPDQXHOOH�&ODSSLHU������+lOkQH�/DSLOORQQH������1LFRODV�%RLVVHO������'HOSKLQH�5HD������1DWKDOLH�'KHGLQ������+lOkQH�$QWRLQH�
3RLUHO�������

�����+sSLWDO�6DLQW�/RXLV��3DULV��)UDQFH
�����5HJLVWUH�GX�&DQFHU��%UX[HOOHV��%HOJLTXH

0RWV�FOHIV���2QFRJlQlWLTXH��+lPRSDWKLHV�PDOLJQHV�P\lORpGHV��581;���P\lOR�EURVH�SULPLWLYH

5hVXPh��

/H�JkQH�581;��FRGH�SRXU�XQH�IDFWHXU�GH�WUDQVFULSWLRQ�D\DQW�XQ�UsOH�PDMHXU�GDQV�O{KlPDWRSRpkVH�SULPLWLYH�
'HV�UHPDQLHPHQWV�DFTXLV�GH�581;��VRXV�IRUPH�GH�JkQHV�GH�IXVLRQ�DYHF�GL~lUHQWV�JkQHV�SDUWHQDLUHV�VRQW
GlFULWV�GDQV�GHV�OHXFlPLHV�DLJXnV�P\lORpGHV��/$0��HW�O\PSKREODVWLTXHV��/$/�%���(Q�������GHV�PXWDWLRQV
KlWlUR]\JRWHV �JHUPLQDOHV �GH �581;� �RQW �lWl �LGHQWL�lHV �GDQV �GHV �IRUPHV �IDPLOLDOHV �GH �WKURPERSlQLH
PRGlUlH �DYHF �WKURPERSDWKLH �HW �SUlGLVSRVLWLRQ �DX[ �V\QGURPHV�P\lORG\VSODVLTXHV ��60'��/$0�HW �SOXV
UDUHPHQW�DX[�OHXFlPLHV�DLJXnV�O\PSKREODVWLTXHV�7�HW�h�FHUWDLQV�V\QGURPHV�PL[WHV�P\lORG\VSODVLTXHV��
P\lORSUROLIlUDWLIV �FRPPH�OD �OHXFlPLH �P\lORPRQRF\WDLUH �FKURQLTXH� �/D �WUDQVPLVVLRQ �HVW �DXWRVRPLTXH
GRPLQDQWH�DYHF�XQH�SlQlWUDQFH�LQFRPSOkWH�YDULDQW�GH����h�����GHV�FDV�HQYLURQ��/{iJH�GH�GlFRXYHUWH�GH
O{KlPRSDWKLH�VXUYHQXH�YDULH�lJDOHPHQW�GH�OD�SHWLWH�HQIDQFH�h�XQ�iJH�DYDQFl�

1RXV�GlFULYRQV�XQH�QRXYHOOH�IDPLOOH�SUlVHQWDQW�XQ�SKlQRW\SH�lODUJL�DVVRFLl�h�XQH�PXWDWLRQ�QRQ�VHQV�GDQV
OH�GRPDLQH�GH�WUDQVDFWLYDWLRQ�GH�581;���H[����F����7���S�4���;��UHWURXYlH�VXU���JlQlUDWLRQV��

��8Q�MHXQH�GH����DQV�VDQV�DQWlFlGHQW�SDUWLFXOLHU�D�GlYHORSSl�XQH�OHXFlPLH�DLJXn�P\lOREODVWLTXH��/$0����OD
PXWDWLRQ�GH�581;��D\DQW�XQH�IUlTXHQFH�DOOlOLTXH�SURFKH�GH�����GDQV�OHV�FHOOXOHV�OHXFlPLTXHV��O{RULJLQH
JHUPLQDOH�D�lWl�FRQ�UPlH�VXU�XQH�ELRSVLH�FXWDQlH��

��/H�MHXQH�IUkUH�iJl�GH����DQV��DV\PSWRPDWLTXH��HW�HQ�SDUWLFXOLHU�VDQV�WKURPERSlQLH��+/$�FRPSDWLEOH��PDLV
XQH�UHFKHUFKH�GH�PXWDWLRQ�JHUPLQDOH�UlDOLVlH�VXU�XQH�FXOWXUH�GH��EUREODVWH�V{lWDQW�DYlUlH�SRVLWLYH��LO�D�lWl
UlFXVl�HQ�WDQW�TXH�GRQQHXU�SRXU�O{DOORJUH~H�GH�VRQ�IUkUH��

��/H�SkUH��iJl�GH����DQV��SUlVHQWH�XQH�WKURPERSlQLH�OlJkUH�h�����*�/�VDQV�VLJQHV�GH�VDLJQHPHQW�QL
DQRPDOLH�GH�OD�QXPlUDWLRQ��

��/H�JUDQG�SkUH�SDWHUQHO��HVW�GlFlGl�h�O{iJH�GH����DQV�G{XQH�P\lOR�EURVH�SULPLWLYH�-$.��9���)�UDSLGHPHQW
WUDQVIRUPlH�HQ�OHXFlPLH�DLJXn�P\lOREODVWLTXH�

&{HVW�h�QRWUH�FRQQDLVVDQFH�OH�SUHPLHU�FDV�GlFULW�GH�QlRSODVPH�P\lORSUROLIlUDWLI�-$.��9���)�GlFULW�FRPPH
DVVRFLl �h �XQH �PXWDWLRQ �GX �JkQH �581;�� �&HWWH �IDPLOOH �LOOXVWUH �lJDOHPHQW �OD �JUDQGH �YDULDELOLWl �GH
O{H[SUHVVLYLWl�DVVRFLlH�DX[�PXWDWLRQV�GH�FH�JkQH��/D�PDMRULWl�GHV�PXWDWLRQV�IDX[�VHQV�VXUYLHQQHQW�GDQV�OH
GRPDLQH�G{KRPRORJLH�5XQW��5+'��TXL�DVVXUH�OD�OLDLVRQ�h�O{$'1�GH�FH�IDFWHXU�GH�WUDQVFULSWLRQ�DORUV�TXH�OHV
PXWDWLRQV�QRQ�VHQV��FRPPH�GDQV�OD�IDPLOOH�GlFULWH��RX�HQWUDoQDQW�XQ�GlFDODJH�GH�OHFWXUH�VRQW�UlSDUWLHV
WRXW �OH �ORQJ �GH �OD �VlTXHQFH �GH �581;�� �&HV �PXWDWLRQV �DXUDLHQW �XQ �H~HW �GRPLQDQW �QlJDWLI �HW �VHUDLHQW
DVVRFLlHV�h�XQ�ULVTXH�SOXV�lOHYl�GH�WUDQVIRUPDWLRQ�OHXFlPLTXH�TXH�OHV�PXWDWLRQV�TXL�HQWUDoQHUDLHQW�XQH
SHUWH�GH�IRQFWLRQ��PXWDWLRQV�GDQV�OD�UlJLRQ�GH�UlJXODWLRQ��{�RX�JUDQGHV�GlOlWLRQV��
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)/�����$OWhUDWLRQ�GH�OmhSLVVDJH�SDU�IRUPDWLRQ�GmXQH�VWUXFWXUH�VHFRQGDLUH�G
$51�SURYRTXhH�SDU�OmLQVHUWLRQ�GmXQH�VhTXHQFH�$OX��
XQ�QRXYHDX�PhFDQLVPH�e�O
RULJLQH�GH�PDODGLHV�JhQhWLTXHV�KXPDLQHV

$XWHXUV��

(PPDQXHOOH�0$6621���������6DQGULQH�0$(675,������&ODXGH�)(5(&���������-LDQ�0LQ�&+(1����

���8QLY�%UHVW��,QVHUP��()6��805�������**%��)�������%5(67��)UDQFH
���6HUYLFH�GH�*lQlWLTXH��&+58�%UHVW��%5(67��)UDQFH
���8QLY�%UHVW��,QVHUP��()6��805�������**%��)�������%5(67��)UDQFH

0RWV�FOHIV���(SLVVDJH��LQVHUWLRQ�$OX��VWUXFWXUH�VHFRQGDLUH�G
$51��UlSlWLWLRQ�LQYHUVlH��UlWURWUDQVSRVLWLRQ�GH�/����{�875��63,1.�

5hVXPh��

&RQWH[WH���,O�\�D�SOXV�G
XQ�PLOOLRQ�G
lOlPHQWV�$OX�GLVVlPLQlV�GDQV�OH�JlQRPH�KXPDLQ��HW�GH�SOXV�HQ�SOXV�G{LQVHUWLRQV�G{$OX�VRQW�UDSSRUWlHV�FRPPH
lWDQW�h�O
RULJLQH�GH�PDODGLHV�JlQlWLTXHV�KXPDLQHV��-XVTX
h�WRXW�UlFHPPHQW��FHV�LQVHUWLRQV�G{$OX�lWDLHQW�LQYDULDEOHPHQW�UHWURXYlHV�GDQV�OHV�UlJLRQV
FRGDQWHV�RX�OHV�UlJLRQV�LQWURQLTXHV�SUR[LPDOHV��(Q�������QRXV�DYRQV�UDSSRUWl�O{LQVHUWLRQ�h�O{lWDW�KRPR]\JRWH�G{XQH�VlTXHQFH�$OX�QRWlH�$OX�,QV�
GDQV�OD�UlJLRQ��{�875�GX�JkQH�63,1.���FKH]�XQH�MHXQH�SDWLHQWH�DWWHLQWH�G{LQVX�VDQFH�SDQFUlDWLTXH�H[RFULQH�VlYkUH��&HWWH�VlTXHQFH�$OX�,QV�HVW�h
O{RULJLQH�G{XQH�SHUWH�WRWDOH�G{H[SUHVVLRQ�GX�JkQH�63,1.���PDLV�OH�PlFDQLVPH�VRXV�MDFHQW�UHVWDLW�h�lOXFLGHU�

5lVXOWDWV���1RXV�DYRQV�G{DERUG�WHVWl�O{LPSDFW�GH�OD�VlTXHQFH�$OX�,QV�VXU�OD�VWDELOLWl�GHV�WUDQVFULWV�SDU�XQ�HVVDL��{875�5HSRUWHU��8QH�EDLVVH
G{H[SUHVVLRQ�GH�OD�OXFLIlUDVH�G{HQYLURQ�����HVW�REVHUYlH��FH�TXL�QH�SHUPHW�SDV�G{H[SOLTXHU�XQH�DEVHQFH�WRWDOH�G{H[SUHVVLRQ�GX�JkQH��1RXV�DYRQV
DORUV�lPLV�O{K\SRWKkVH�TXH�OD�VlTXHQFH�$OX�,QV�SRXUUDLW�IRUPHU�XQH�VWUXFWXUH�VHFRQGDLUH�G
$51�DYHF�GHV�VlTXHQFHV�$OX�LQYHUVlHV�QDWXUHOOHPHQW
SUlVHQWHV �GDQV �OH �JkQH �63,1.�� �HW �DLQVL �D~HFWHU �O
lSLVVDJH �GX �JkQH� �1RXV �DYRQV �GRQF �lWXGLl �OD �VlTXHQFH �JlQRPLTXH �GH �63,1.� �h �O{DLGH �GH
O{DSSOLFDWLRQ�5HSHDW0DVNHU�HW�LGHQWL�l�GDQV�OH�GHUQLHU�LQWURQ�GX�JkQH�GHX[�VlTXHQFHV�$OX��WRXWHV�GHX[�HQ�RULHQWDWLRQ�LQYHUVlH�SDU�UDSSRUW�h�O{$OX�
,QV��/D�SUHPLkUH�QRWlH�$OX��HVW�VLWXlH�h�HQYLURQ�����NE�GX�FRGRQ�VWRS��HW�OD�GHX[LkPH�QRWlH�$OX��VLWXlH�h�HQYLURQ���NE��3RXU�WHVWHU�O{K\SRWKkVH
G{XQH�IRUPDWLRQ�G{XQH�VWUXFWXUH�VHFRQGDLUH�G{$51�HQWUH�FHV�GHX[�lOlPHQWV�$OX�SUlH[LVWDQWV�HW�O{$OX�,QV��QRXV�DYRQV�FRQVWUXLW�SOXVLHXUV�YHFWHXUV
G
H[SUHVVLRQ��7RXW�G{DERUG��OH�JkQH�63,1.��HVW�FORQl�HQ�HQWLHU�DYHF�OD�VlTXHQFH�$OX�,QV�HQ��{�875��3XLV��SOXVLHXUV�FRQVWUXFWLRQV�VRQW�UlDOLVlHV���OHV
VlTXHQFHV�$OX��HW�$OX��VRQW�HQOHYlHV�XQH�SDU�XQH��HW�O{RULHQWDWLRQ�GH�OD�VlTXHQFH�$OX�,QV�HVW�LQYHUVlH�GDQV�OH��{�875��&KDTXH�SODVPLGH�HVW
WUDQVIHFWl�GDQV�GHX[�OLJQlHV�FHOOXODLUHV�WUDLWlHV�DYHF�XQ�LQKLELWHXU�GH�10'��$SUkV���K��OHV�$51�VRQW�H[WUDLWV�HW�GHV�57�3&5�VRQW�UlDOLVlHV�SRXU
O{HQVHPEOH�GHV�FRQVWUXFWLRQV��/H�VlTXHQjDJH�GHV�WUDQVFULWV�REWHQXV�D�SHUPLV�GH�PRQWUHU�TXH�OD�VlTXHQFH�$OX�,QV�IRUPH�XQH�VWUXFWXUH�VHFRQGDLUH
DYHF�OD�VlTXHQFH�$OX��DX�QLYHDX�GH�O{$51�SUl�PHVVDJHU��HPSmFKDQW�DLQVL�XQ�lSLVVDJH�FRUUHFW�GHV�$51�PHVVDJHUV�

&RQFOXVLRQ���%LHQ�TXH�O
RQ�VDFKH�GHSXLV�ORQJWHPSV�TXH�OHV�UlSlWLWLRQV�$OX�LQYHUVlHV�VRQW�FDSDEOHV�GH�IRUPHU�GHV�VWUXFWXUHV�VHFRQGDLUHV��F
HVW�OD
SUHPLkUH�IRLV�TX{XQ�WHO�PlFDQLVPH�HVW�UDSSRUWl�GDQV�XQH�PDODGLH�JlQlWLTXH�KXPDLQH��&RPSWH�WHQX�GH�O
DERQGDQFH�GHV�lOlPHQWV�$OX�GDQV�OH
JlQRPH�KXPDLQ�HW�GH�OD�PRELOLVDWLRQ�SRWHQWLHOOH�GHV�UlWURWUDQVSRVRQV�$OX�GDQV�WRXWHV�OHV�UlJLRQV�GHV�JkQHV��QRV�UlVXOWDWV�PRQWUHQW�O{LPSRUWDQFH
G{lODUJLU�OD�GlWHFWLRQ�GHV�LQVHUWLRQV�G{$OX�DX[�UlJLRQV�QRQ�FRGDQWHV�G{XQ�JkQH�HW�G{LQWHUSUlWHU�OHXU�LPSDFW�HQ�IRQFWLRQ�GX�FRQWH[WH�JlQlWLTXH
SUlH[LVWDQW�

3LgFH�MRLQWH���5lVXPlB��2FW����VRXPLV�GRF[
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)/�����022&�%L*���ELRLQIRUPDWLTXH�SRXU�OD�JhQhWLTXH�PhGLFDOH���HQVHLJQRQV�OD�JhQRPLTXH�HQ�OLJQH��

$XWHXUV��

.HYLQ�<DX\������(YDQ�*RX\������$QQH�6RSKLH�'HQRPPl�3LFKRQ���������(PPDQXHOOH�*lQLQ������)UDQjRLV�/HFRTXLHUUH������$OEDQ�/HUPLQH������5REHUW
2ODVR������6DFKD�6FKXW]������0DULH�GH�7D\UDF�������$XUlOLHQ�7ULPRXLOOH�������*XLOODXPH�&ROOHW�������;DYLHU�'HVSODV�������)DELHQ�+REDUW�������$PRGVHQ
&KRWLD�������3DVFDO�3XMRO�������'DYLG�*HQHYLkYH�������/DXUHQFH�)DLYUH����������'DPLHQ�6DQODYLOOH�������<DQQLV�'X~RXUG���������-XOLHQ�7KHYHQRQ�����

���6HUYLFH�GH�*lQlWLTXH�&OLQLTXH��+RSLWDO�$UQDXG�GH�9LOOHQHXYH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�JlQlWLTXH�PlGLFDOH��&+8�GH�5HLPV��5HLPV��)UDQFH
���8QLWl�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���805�����*$'��,QVHUP�z�8QLYHUVLWl�GH�%RXUJRJQH�)UDQFKH�&RPWl��'LMRQ��)UDQFH
���805�������,QVHUP��%UHVW��)UDQFH
���/DERUDWRLUH�GH�JlQlWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���02$%,�$3+3��$3+3��3DULV��)UDQFH
���&15*+��&($��(YU\��)UDQFH
���/DERUDWRLUH�GH�*lQlWLTXH��&+8�GH�%UHVW��%UHVW��)UDQFH
����/DERUDWRLUH�GH�%LRLQIRUPDWLTXH�HW�*lQlWLTXH�&RPSXWDWLRQQQHOOH��6HUYLFH�GH�*lQlWLTXH�0ROlFXODLUH�HW�*lQRPLTXH��&+8�GH�5HQQHV��5HQQHV�
)UDQFH
����6HUYLFH�GH�JlQlWLTXH�PlGLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����5lVHDX�%LR,QIR'LDJ�,1&D��,1&D��5HQQHV��)UDQFH
����022&�)DFWRU\��&HQWUH�GH�5HFKHUFKH�,QWHUGLVFLSOLQDLUHV��3DULV��)UDQFH
����1LSlGX��1LSFDVW��3DULV��)UDQFH
����/DEV��&HQWUH�GH�5HFKHUFKH�,QWHUGLVFLSOLQDLUHV��3DULV��)UDQFH
����8QLWl�G
RQFRJlQlWLTXH��6HUYLFH�GH�*lQlWLTXH�&OLQLTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*lQlWLTXH�&OLQLTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&HQWUH�GH�5lIlUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�GlYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�e��FHQWUH�GH�JlQlWLTXH��)+8�75$16/$'��&+8�GH
'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�*lQlWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*lQlWLTXH�HW�3URFUlDWLRQ��&+8�*UHQREOH�$OSHV��*UHQREOH��)UDQFH

0RWV�FOHIV���%LRLQIRUPDWLTXH��JlQRPLTXH��022&��H�OHDUQLQJ��SlGDJRJLH

5hVXPh��

/H �IXWXU �VSlFLDOLVWH �HQ �JlQlWLTXH �PlGLFDOH �GRLW �FRPSUHQGUH �OHV �GL~lUHQWHV �lWDSHV �TXL �PkQHQW �GX �SKlQRW\SDJH �DX �GLDJQRVWLF� �OHV �OLPLWHV �HW �OHV
SLkJHV�GX�1*6��,O�H[LVWH�XQ�EHVRLQ�GH�IRUPDWLRQ�GH�OD�FRPPXQDXWl�GHV�LQWHUQHV�GH�JlQlWLTXH�HW�GHV�SUDWLFLHQV�DX[�QRWLRQV�G{DOJRULWKPLTXH�
G{DQDO\VH�GH�GRQQlHV�VlTXHQjDJH�h�KDXW�GlELW��6+'���GH�VWDWLVWLTXHV�HW�GH�JHVWLRQ�GHV�GRQQlHV�PDVVLYHV��3OXVLHXUV�LQLWLDWLYHV�GH�IRUPDWLRQ�VRQW
SURSRVlHV�SDU�GHV�XQLYHUVLWlV� �OHV��OLkUHV�GH�VDQWl�PDODGLHV�UDUHV� �O{$13*0��OH�&13*(0��1lDQPRLQV� �O{R~UH�DFWXHOOH�G{HQVHLJQHPHQW�HVW �OLPLWlH�
DXWDQW�HQ�IRUPDWLRQ�LQLWLDOH�TX{HQ�IRUPDWLRQ�FRQWLQXH��

1RXV�SURSRVRQV�OD�FUlDWLRQ�G{XQ�HQVHLJQHPHQW�LQWURGXFWLI�h�OD�JlQRPLTXH��LPSOLTXDQW�GH�QRPEUHX[�DFWHXUV�GH�OD�JlQRPLTXH�HQ�)UDQFH��V{DSSX\DQW
VXU�OD�FRPPXQDXWl�GH�%LR,QIR'LDJ�SRXU�FRQWULEXHU�h�IlGlUHU�OD�FRPPXQDXWl�QDWLRQDOH�GH�PlGHFLQH�JlQRPLTXH�

&H�022&�D�lWl�UlDOLVl�VRXV�O{lJLGH�GX�&ROOkJH�1DWLRQDO�GHV�3UDWLFLHQV�HW�(QVHLJQDQWV�GH�*lQlWLTXH�0lGLFDOH��&1(3*0���JUiFH�DX�VRXWLHQ�GH�OD
�OLkUH�GH�VDQWl�$Q''L�5DUHV��OD�6RFLlWl�)UDQjDLVH�GH�0lGHFLQH�3UlGLFWLYH�HW�3HUVRQQDOLVlH��OH�5lVHDX�)UDQjDLV�GH�%LRLQIRUPDWLTXH�SRXU�OH�'LDJQRVWLF
�%LR,QIR'LDJ��HW�OH�VXSSRUW�WHFKQLTXH�GX�&HQWUH�GH�5HFKHUFKH�,QWHUGLVFLSOLQDLUH��&5,��

/H �SURFHVVXV �SlGDJRJLTXH �HVW �FRQVWLWXl �G{XQH �GHVFULSWLRQ �GHV �HQMHX[ �GH �OD �JlQRPLTXH �UHPSODjDQW �OD �JlQlWLTXH� �OHV �Gl�V �WHFKQRORJLTXHV �HW
WHFKQLTXHV�GX�6+'��O{LQWHUSUlWDWLRQ�GHV�YDULDWLRQV���O{DQDO\VH�HW�OHV�PlWKRGHV�ELRLQIRUPDWLTXHV�HPSOR\lHV���

1RXV�DYRQV�GRQF�FKRLVL�GH�VXLYUH�SDU�lWDSHV�XQ�SLSHOLQH�ELRLQIRUPDWLTXH�G{DQDO\VH�LQYHUVl��F{HVW�h�GLUH�SDUWLU�GH�O{LQWHUSUlWDWLRQ�GX�UlVXOWDW�G{XQH
DQDO\VH�6+'�SRXU�UHPRQWHU�DX[��FKLHUV�EUXWV� �$�SDUWLU �GH�YLGlRV� �GRFXPHQWV� �H[HUFLFHV�HW �UHVVRXUFHV�SRXU�DOOHU �SOXV�ORLQ� � �VHXOV �RX�HQ�JURXSH��
GlFRXYUH]�OD�ELRLQIRUPDWLTXH�DSSOLTXlH�h�OD�JlQRPLTXH��UHQIRUFH]�YRV�FRQQDLVVDQFHV�HW�FUlHU�GHV�OLHQV�DYHF�G{DXWUHV�DSSUHQDQWV�

&H�WUDYDLO�SUHQG�OD�IRUPH�G{XQ�FRXUV�HQ�OLJQH�RXYHUW�HW�PDVVLI��022&���KlEHUJl�SDU�OD�SODWHIRUPH�ZHE�)UDQFH�8QLYHUVLWl�1XPlULTXH��)81���*UiFH�h
FHWWH�SODWHIRUPH�OD�SOXV�SRSXODLUH�G{H�OHDUQLQJ�IUDQFRSKRQH��FH�VXSSRUW�HVW�LGlDO�SRXU�XQ�ODUJH�DFFkV�h�FHW�HQVHLJQHPHQW���

1RXV�HVSlURQV�YRXV�YRLU�QRPEUHX[�VXU�OD�SUHPLkUH�VHVVLRQ�GX�022&�TXL�RXYULUD��PL�IlYULHU��



6(66,21�&20081,&$7,216�)/$6+��� &KU\VWHOOH�&RODV

)/�����0LVH�HQ�SODFH�GmXQH�5&3�QDWLRQDOH�SDU�OH�*URXSH�*hQhWLTXH�HW�&DQFHU�GDQV�OH�FDGUH�GX�SODQ�)UDQFH�0hGHFLQH�*hQRPLTXH

$XWHXUV��

&KU\VWHOOH�&RODV������+lOkQH�'HOKRPHOOH������3DVFDOLQH�%HUWKHW������2OLYLHU�&DURQ������0DWKLDV�&DYDLOOH������0DULH�$JQkV�&ROORQJH�5DPH������&DUROH
&RUVLQL������&DSXFLQH�'HOQDWWH������3KLOLSSH�'HQL]HDX������$QQH�3DXOH�*LPHQH]�5RTXHSOR�����������6RSKLH�*LUDXG�������6RSKLH�/HMHXQH�������-HVVLFD
0RUHWWD�������,VDEHOOH�0RUWHPRXVTXH�����������3LHUUH�1DLER�������+lOkQH�6FKXVWHU�����������-XOLH�7LQDW�������1LFRODV�6HYHQHW�������'RPLQLTXH�9DXU
������&DWKHULQH�1RJXHV���������

���'lSDUWHPHQW�GH�*lQlWLTXH��36/�5HVHDUFK�8QLYHUVLW\��,QVWLWXW�&XULH��3$5,6��)UDQFH
���'lSDUWHPHQW�GH�*lQlWLTXH��36/�5HVHDUFK�8QLYHUVLW\��,QVWLWXW�&XULH��6DLQW�&ORXG��)UDQFH
���2QFRJlQlWLTXH��'lSDUWHPHQW�GH�%LRSDWKRORJLH��&HQWUH�)UDjRLV�%DFOHVVH���&$(1��)UDQFH
���'lSDUWHPHQW�GH�PlGHFLQH�RQFRORJLTXH��*XVWDYH�5RXVV\�FDQFHU�FDPSXV��9LOOHMXLI��)UDQFH
���'lSDUWHPHQW�G{2QFRJlQlWLTXH��&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
���6HUYLFH�GH�*lQlWLTXH�%LRORJLTXH��&RQVXOWDWLRQV�G{2QFRJlQlWLTXH��&+58��%HVDQjRQ��)UDQFH
���2QFRJlQlWLTXH��'lSDUWHPHQW�GH�JlQlWLTXH�PlGLFDOH��+sSLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���2QFRJlQlWLTXH��,&2�VLWH�5HQl�*DXGXFKHDX��6DLQW�+HUEODLQ��)UDQFH
���6HUYLFH�GH�*lQlWLTXH�0lGLFDOH��8QLWl�RQFRJlQlWLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*lQlWLTXH�����$VVLVWDQFH�3XEOLTXH�+sSLWDX[�GH�3DULV��+sSLWDO�(XURSlHQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH
����8QLYHUVLWl�3DULV��3$5&&��*HQHWLFV�DQG�0HWDEROLVP�RI�5DUH�&DQFHUV���,16(50��3$5,6��)UDQFH
����*lQlWLTXH��+sSLWDO�fGRXDUG�+HUULRW��/\RQ��)UDQFH
����6HUYLFH�GH�JlQlWLTXH�FOLQLTXH��&+58�/LOOH��/LOOH��)UDQFH
����'lSDUWHPHQW�G
$QWLFLSDWLRQ�HW�GH�6XLYL�GX�&DQFHU��2QFRJlQlWLTXH�FOLQLTXH��,QVWLWXW�3DROL�&DOPHWWHV����0DUVHLOOH��)UDQFH
����6HUYLFH�GH�*lQlWLTXH��&HQWUH�+RVSLWDORy8QLYHUVLWDLUH��7RXUV��)UDQFH
����805�,16(50�8������)DFXOWl�GH�0lGHFLQH��8QLYHUVLWl�)UDQjRLV�5DEHODLV��7RXUV��)UDQFH
����/DERUDWRLUH�GH�JlQlWLTXH�FRQVWLWXWLRQQHOOH���+RVSLFHV�&LYLOV�GH�/\RQ�&HQWUH�/lRQ�%lUDUG��/\RQ��)UDQFH
����8QLWl�G{2QFRJlQlWLTXH��&HQWUH�GH�/XWWH�FRQWUH�OH�&DQFHU�3DXO�6WUDXVV��6WUDVERXUJ��)UDQFH
����16(50�805B6�������/DERUDWRLUH�G{,PPXQR5KXPDWRORJLH�0ROlFXODLUH��3ODWHIRUPH�*(120$;��/DE([�75$163/$17(;��)lGlUDWLRQ�GH�0lGHFLQH
7UDQVODWLRQQHOOH�GH�6WUDVERXUJ��)076���)DFXOWl�GH�0lGHFLQH��6WUDVERXUJ��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����'lSDUWHPHQW�GH�ELR�SDWKRORJLH��/DERUDWRLUH�GH�JlQlWLTXH�PROlFXODLUH��XQLWl�G
RQFRJlQlWLTXH��,QVWLWXW�%HUJRQLl��%RUGHDX[��)UDQFH
����ODERUDWRLUH�GH�ELRORJLH�HW�GH�JlQlWLTXH�GX�FDQFHU��8������&HQWUH�)UDQjRLV�%DFOHVVH��&DHQ��)UDQFH
����'lSDUWHPHQW�G
$QWLFLSDWLRQ�HW�GH�6XLYL�GX�&DQFHU��2QFRJlQlWLTXH�FOLQLTXH��,QVWLWXW�3DROL�&DOPHWWHV���0DUVHLOOH��)UDQFH
����,16(50��,5'��6(667,0��6FLHQFHV�(FRQRPLTXHV�HW�6RFLDOHV�GH�OD�6DQWl�	�7UDLWHPHQW�GH�O
,QIRUPDWLRQ�0lGLFDOH���8QLYHUVLWl�$L[�0DUVHLOOH�
0DUVHLOOH��)UDQFH

0RWV�FOHIV���3ODQ�)UDQFH�PlGHFLQH�*lQRPLTXH��([RPH��*lQRPH��&DQFHU��3UlGLVSRVLWLRQ��&RQVWLWXWLRQQHO��**&�8QLFDQFHU��5lXQLRQ�GH�&RQFHUWDWLRQ
3OXULGLVFLSOLQDLUH

5hVXPh��

'DQV �OH �FDGUH �GX �3ODQ �)UDQFH �*lQRPLTXH ����� ��)0*����� �GHX[ �SODWHIRUPHV �$85$*(1 �(7 �6(42,$ �RQW �lWl �FUllHV �SRXU �R~ULU� �GDQV �XQ �FDGUH
GLDJQRVWLTXH��OD�UlDOLVDWLRQ�G{DQDO\VHV�GH�VlTXHQjDJH�WUkV�KDXW�GlELW��SULQFLSDOHPHQW�h�W\SH�G{H[RPHV�HW�GH�JlQRPHV�FRPSOHWV�SRXU�O{HQVHPEOH�GX
WHUULWRLUH� �'lEXW ������ ����SUlLQGLFDWLRQV�GRQW �WURLV �FRQFHUQDQW �O{RQFRJlQlWLTXH�RQW �lWl �UHWHQXHV�SRXU �OH �GlPDUUDJH�GH�FH�SODQ� �/HV �GHX[
SUlLQGLFDWLRQV�SURSRVlHV�SDU�OH�*URXSH�*lQlWLTXH�HW�&DQFHU�8QLFDQFHU�SRXU�O{RQFRJlQlWLTXH�FRQVWLWXWLRQQHOOH�RQW�lWl�UHWHQXHV��,O�V{DJLW��SRXU�OD
SUHPLkUH��GH�SDWLHQWV�DWWHLQWV�GH�FDQFHUV�GDQV�XQ�FRQWH[WH�G{DQWlFlGHQWV�IDPLOLDX[�SDUWLFXOLkUHPHQW�VlYkUHV�HW��SRXU�OD�VHFRQGH��GH�SDWLHQWV
DWWHLQWV�GH�SKlQRW\SHV�WXPRUDX[�c�H[WUmPHV�e�LVROlV��&HV�FDQFHUV�LVROlV�SHXYHQW�mWUH�VRLW�GH�VXUYHQXH�LQKDELWXHOOHPHQW�SUlFRFH�VRLW�PXOWLSOHV�
'DQV�FHWWH�SUl�LQGLFDWLRQ��O{DQDO\VH�HVW�SURSRVlH�HQ�WULR�

3RXU�DVVXUHU�XQH�DFFHVVLELOLWl�HW�XQH�UHSUlVHQWDWLYLWl�QDWLRQDOH��OH�*URXSH�*lQlWLTXH�HW�&DQFHU�8QLFDQFHU�D�GlFLGl�GH�PHWWUH�HQ�SODFH�XQH�5&3
QDWLRQDOH�QRPPlH�c�5&3�QDWLRQDOH�**&�)0*�����e�SRXU�GLVFXWHU�HW�VlOHFWLRQQHU�OHV�GRVVLHUV�UHOHYDQW�GH�FH�W\SH�G{LQGLFDWLRQV��/HV�SDUWLFLSDQWV�h
FHWWH�5&3�VRQW�XQ�JlQlWLFLHQ�FOLQLFLHQ�SDU�UlJLRQ��GHX[�FOLQLFLHQV�HW�GHX[�ELRORJLVWHV�PHPEUHV�GX�EXUHDX�GX�**&��GHX[�UHSUlVHQWDQWV�GlVLJQlV�SDU
FKDFXQH�GHV�SODWHIRUPHV� �XQH�FRQVHLOOkUH�HQ�JlQlWLTXH�TXL �DVVXUH�OD�ORJLVWLTXH� �/HV�5&3��GH���KHXUHV� �VH�IRQW�SDU�WlOlFRQIlUHQFH�HW�VRQW
SURJUDPPlHV�WRXWHV�OHV���VHPDLQHV�GHSXLV�VHSWHPEUH������SXLV�WRXV�OHV�PRLV�HQ�������/H�FOLQLFLHQ�HW�OH�ELRORJLVWH�UlIlUHQWV�SRXU�FKDTXH�GRVVLHU
VRQW�LQYLWlV�h�SDUWLFLSHU�h�OD�GLVFXVVLRQ�FRQFHUQDQW�OHXUV�GRVVLHUV��(Q�6HSWHPEUH�HW�2FWREUH������������GRVVLHUV�RQW�lWl�GLVFXWlV�����FDV�IDPLOLDX[�HW
���FDV�LVROlV��� ����LQGLFDWLRQV�RQW�lWl�DFFHSWlHV�����SRXU�$85$*(1�HW����SRXU�6(42,$��� ���GRVVLHUV�RQW�lWl�UHIXVlV�HW���PLV�HQ�DWWHQWH
G{H[SORUDWLRQV�JlQlWLTXHV�RX�G{LQIRUPDWLRQ�FRPSOlPHQWDLUHV�

&HV�SUHPLkUHV�UlXQLRQV�RQW�lWl�O{RFFDVLRQ�GH�SUlFLVHU�OHV�VLWXDWLRQV�FOLQLTXHV�UHOHYDQW�GH�FH�W\SH�G{DQDO\VHV�DLQVL�TXH�OHV�iJHV�OLPLWHV�SRXU�OHV�FDV
LVROlV�h�O{DLGH�GHV�GRQQlHV�lSLGlPLRORJLTXHV�GLVSRQLEOHV��/HV�SUHPLHUV�GRVVLHUV�DFFHSWlV�RQW�lWl�YDOLGlV�VXU�OHV�ORJLFLHOV�GH�H�SUHVFULSWLRQ�GH
FKDFXQH�GHV�SODWHIRUPHV�HW�OHV�FRQVXOWDWLRQV�SRXU�OHV�SDWLHQWV�HW�OHXUV�DSSDUHQWlV�FRQFHUQlV�RQW�lWl�SURJUDPPlHV��/D�5&3�QDWLRQDOH�**&
)0*�����VHUD�lJDOHPHQW�LPSOLTXlH�HQ�DYDO�GHV�DQDO\VHV�DSUkV�OH�UHQGX�GHV�UlVXOWDWV�SRXU�GLVFXWHU�GH�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�HW�GH�OHXU
IDPLOOH�HW�lYHQWXHOOHPHQW�GH�O{RULHQWDWLRQ�YHUV�GHV�SURMHWV�GH�UHFKHUFKH��'HV�LQWHUDFWLRQV�DYHF�OHV�5&3�G{RQFRJlQlWLTXH�VRPDWLTXH��HQ�FKDUJH�GH�OD
SUlLQGLFDWLRQ�VXU�OHV�FDQFHUV�HQ�lFKHF�WKlUDSHXWLTXH��GRLYHQW�mWUH�IRUPDOLVlHV��/{LQWlJUDWLRQ�GHV�DQDO\VHV�WXPRUDOHV�HQ�FRPSOlPHQW�GHV�DQDO\VHV
FRQVWLWXWLRQQHOOHV�HVW�lJDOHPHQW�XQ�REMHFWLI�h�FRXUW�WHUPH�



+dOD�6$66,

)/�����+\SHU�H[SUHVVLRQ�GX�JgQH�'107�$��8Q�PDUTXHXU�GH�PDXYDLV�SURQRVWLF�GDQV�OD�OHXFhPLH�DLJXj�P\hORkGH�DYHF�XQ
FDU\RW\SH�QRUPDO

$XWHXUV��

$PDO�0(&+$$/������+lOD�6$66,������6DPLD�0(1,)������,QHV�6$)5$����

���/DERUDWRLUH�G
+lPDWRORJLH�0ROlFXODLUH�HW�&HOOXODLUH��,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJlQLWDOHV�HW�KlUlGLWDLUHV���KsSLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH

0RWV�FOHIV���6XUH[SUHVVLRQ�GH�'107�$��/$0�FDU\RW\SH�QRUPDO��3URQRVWLF��6WUDWL�FDWLRQ��7UDLWHPHQW

5hVXPh��

2EMHFWLI��/{$'1�PlWK\OWUDQVIlUDVH��$��'107�$��HVW�O{XQH�GHV�GHX[�$'1�PlWK\OWUDQVIlUDVHV�GH�QRYR�KXPDLQHV�HVVHQWLHOOHV�h�OD�UlJXODWLRQ�GH
O{H[SUHVVLRQ�GHV�JkQHV�DX�FRXUV�GX�GlYHORSSHPHQW�HW�GH�OD�GL~lUHQFLDWLRQ�FHOOXODLUHV��/HV�PXWDWLRQV�GX�JkQH�'107�$�VRQW�JlQlUDOHPHQW�SUlVHQWHV
GDQV�OHV�FORQHV�GH�/$0V��FH�TXL�VXJJkUH�TX
LOV�SHXYHQW�LQLWLHU�XQH�OHXFlPLH��&HSHQGDQW��SHX�G
lWXGHV�RQW�SRUWl�O
LPSDFW�SURQRVWLTXH�G
XQH
H[SUHVVLRQ�DQRUPDOH�GH�'107�$��/H�EXW�GX�SUlVHQW�WUDYDLO�lWDLW�G{lWXGLHU�OD�SUlYDOHQFH�HW�O{LPSDFW�SURQRVWLTXH�GH�OD�VXUH[SUHVVLRQ�GH�'107�$
FKH]����SDWLHQWV�DWWHLQWV�GH�/$0�GH�QRYR�DYHF�FDU\RW\SH�QRUPDO�

0hWKRGHV��/HV�$'1F�H[WUDLWV�RQW�lWl�DQDO\VlV�SDU�XQH�3&5�HQ�WHPSV�UlHO�HQ�XWLOLVDQW�OD�WHFKQRORJLH�7DT0DQ�HW�OD�PlWKRGH�FRPSDUDWLYH�

5hVXOWDWV� �/D �TXDQWL�FDWLRQ �GH �O
H[SUHVVLRQ �GX �JkQH �'107�$ �SDU �UDSSRUW �DX �JURXSH �WlPRLQ �D �PRQWUl �XQH �VXUH[SUHVVLRQ �VLJQL�FDWLYH �GDQV �OH
JURXSH�GH�SDWLHQWV��S���������

/D �VXUH[SUHVVLRQ �GH �FH �JkQH �HVW ��L� �VLJQL�FDWLYHPHQW �FRUUlOlH �h �OD �UlVLVWDQFH �h �OD �FKLPLRWKlUDSLH� �h �XQH �VXUYLH �JOREDOH �SOXV �FRXUWH �HW ��LL�
VLJQL�FDWLYHPHQW�FRUUlOlH�h�XQH�FRXUWH�GXUlH�GH�VXUYLH�VDQV�SURJUHVVLRQ��&HWWH�lWXGH�FRQVWLWXH�OH�SUHPLHU�UDSSRUW�PRQWUDQW�TXH�OD�VXUH[SUHVVLRQ
GH�'107�$�HVW�XQ�IDFWHXU�LQGlSHQGDQW�GH�SUlGLFWLRQ�G{XQH�IDLEOH�VXUYLH��FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�/$0V��6D�TXDQWL�FDWLRQ�GHYUDLW�mWUH�DSSOLTXlH
DX �SUR�O �JlQlWLTXH �XWLOLVl �SRXU �VWUDWL�HU �OHV �SDWLHQWV �HQ �IRQFWLRQ �GH �VWUDWlJLHV �WKlUDSHXWLTXHV �HW �GHYUDLW �mWUH �XWLOH �SRXU �LGHQWL�HU �OHV �SDWLHQWV
SRXYDQW�ElQl�FLHU�G
XQ�WUDLWHPHQW�h�EDVH�G
DJHQWV�GlPlWK\ODQWV�

&RQFOXVLRQ� �1RV �UlVXOWDWV �GlPRQWUHQW �O
XWLOLWl �FOLQLTXH �GH �OD �TXDQWL�FDWLRQ �GH �'107�$ �SRXU �VWUDWL�HU �OHV �SDWLHQWV �DWWHLQWV �GH �/$0�HW �JXLGHU �OHV
GlFLVLRQV�WKlUDSHXWLTXHV��8QH�YDOLGDWLRQ�SURVSHFWLYH�GH�QRV�UlVXOWDWV�HVW�QlFHVVDLUH�HW�QRXV�SHQVRQV�TXH�QRV�UlVXOWDWV�SHXYHQW�FRQWULEXHU�h
DPlOLRUHU�OH�SURQRVWLF�GHV�SDWLHQWV�DWWHLQWV�GH�/$0�HW�OD�FRQFHSWLRQ�GHV�HVVDLV�FOLQLTXHV�



6(66,21�&20081,&$7,216�)/$6+��� (ORLVH�*LDELFDQL

)/�����$QRPDOLHV�Gm,*)�5��e�SURSRV�GH����QRXYHDX[�SDWLHQWV�

$XWHXUV��

(ORLVH�*LDELFDQL���������:LOOHPV�0DUMRODLQH������9LUJLQLH�6WHXQRX������6DQGUD�&KDQWRW�%DVWDUDXG������,UkQH�1HWFKLQH���������)UlGlULF�%ULRXGH�������

���&HQWUH�GH�5HFKHUFKH�6W�$QWRLQH��6RUERQQH�8QLYHUVLWl��,16(50��3$5,6��)UDQFH
���([SORUDWLRQV�)RQFWLRQQHOOHV�(QGRFULQLHQQHV��$3�+3��+sSLWDO�$UPDQG�7URXVVHDX��3$5,6��)UDQFH
���'lSDUWHPHQW�GH�*lQlWLTXH�0lGLFDOH��&+8�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
���&HQWUH�GH�5HFKHUFKH�6W�$QWRLQH��,16(50��SDULV��)UDQFH
���8)�GH�*lQlWLTXH�&KURPRVRPLTXH��$3�+3��+sSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���&HQWUH�GH�5HFKHUFKH�6W�$QWRLQH��6RUERQQH�8QLYHUVLWl��,16(50��3DULV��)UDQFH
���([SORUDWLRQV�)RQFWLRQQHOOHV�(QGRFULQLHQQHV��$3�+3��+sSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���,*)�5��UHWDUG�GH�FURLVVDQFH��UHVWULFWLRQ�GH�FURLVVDQFH�IRHWDOH��PLFURFlSKDOLH�

5hVXPh��

&RQWH[WH���OH�UlFHSWHXU�GH�W\SH���GHV�LQVXOLQ�OLNH�JURZWK�IDFWRUV��,*)V���,*)�5��HVW�XQ�DFWHXU�PDMHXU�GH�OD�UlJXODWLRQ�GH�OD�FURLVVDQFH�IuWDOH�SDU
VRQ�LQWHUDFWLRQ�DYHF�,*)�,�HW�,*)�,,��5lFHPPHQW�OD�GHVFULSWLRQ�FOLQLTXH�G{XQH�JUDQGH�FRKRUWH�QlHUODQGDLVH�GH�SDWLHQWV�SRUWHXUV�G{DQRPDOLHV�GX�JkQH
,*)�5�D�lWl�SXEOLlH�HW�XQ�VFRUH�FOLQLTXH�GLDJQRVWLF�D�lWl�SURSRVl��1RXV�DYRQV�FDUDFWlULVl�OH�SKlQRW\SH�FOLQLTXH�HW�lYDOXl�OD�VHQVLELOLWl�GH�FH�VFRUH
GDQV�XQ�JURXSH�GH�SDWLHQWV�SRXU�OHVTXHOV�XQH�DQRPDOLH�G{,*)�5�DYDLW�lWl�LGHQWL�lH�GDQV�OH�ODERUDWRLUH�

0hWKRGHV���1RXV�DYRQV�UHFHQVl�OHV�GlOlWLRQV�HW�YDULDQWV�LGHQWL�lV�DX�VHLQ�GX�ODERUDWRLUH�HQWUH������HW�������/D�YDULDELOLWl�GX�QRPEUH�GH�FRSLHV
�FRS\�QXPEHU�YDULDWLRQ��&19��lWDLW�GlWHFWlH�SDU�PXOWLSOH[�OLJDWLRQ�GHSHQGHQW�SUREH�DPSOLcFDWLRQ��0/3$��HW�FRQ�UPlH�SDU�SXFH�G{DQDO\VH�GH�VLQJOH
QXFOHRWLGH�SRO\PRUSKLVP��613���WDQGLV�TXH�OHV�YDULDQWV�lWDLHQW�LGHQWL�lV�HQ�VlTXHQjDJH�GH�W\SH�6DQJHU��VXU�O\PSKRF\WHV�FLUFXODQWV�

5hVXOWDWV��1RXV�DYRQV�LGHQWL�l����DQRPDOLHV�G{,*)�5��FKH]����SDWLHQWV�HW�OHXUV�DSSDUHQWlV��GRQW�KXLW�GlOlWLRQV��HW����YDULDQWV�FODVVlV�SDWKRJkQHV
RX �SUREDEOHPHQW �SDWKRJkQHV �VHORQ �OD �FODVVL�FDWLRQ �LQWHUQDWLRQDOH �$&0*�$03� �&HV �DQRPDOLHV �lWDLHQW �PDMRULWDLUHPHQW �SUlVHQWHV �h �O{lWDW
KlWlUR]\JRWH��Q ����PDLV�XQ�SDWLHQW�lWDLW�KlWlUR]\JRWH�FRPSRVLWH�HW�XQ�DXWUH�KRPR]\JRWH��/HV�SDWLHQWV�lWDLHQW�QlV�SHWLWV�SRXU�O{iJH�JHVWDWLRQQHO
���������DYDLHQW�XQH�SHWLWH�WDLOOH�GDQV�O{HQIDQFH���������HW�XQH�PLFURFlSKDOLH����������,O �H[LVWDLW�lJDOHPHQW�XQH�SUlYDOHQFH�LPSRUWDQWH�GH
GL�FXOWlV�DOLPHQWDLUHV�HW �GH�UHWDUG�GH�GlYHORSSHPHQW�h�GHV�GHJUlV�YDULDEOHV��������� �(Q�Q� �QRXV�DYRQV�UHFHQVl�GHV�PDOIRUPDWLRQV�FDUGLDTXHV
FKH]�TXDWUH�SDWLHQWV�GRQW�XQH�LQVX�VDQFH�FDUGLDTXH�WHUPLQDOH�D\DQW�QlFHVVLWl�XQH�WUDQVSODQWDWLRQ�FDUGLDTXH��1RXV�Q{DYRQV�SDV�PLV�HQ�lYLGHQFH
GH�GL~lUHQFH�SKlQRW\SLTXH�VLJQL�FDWLYH �HQWUH �OHV �SDWLHQWV �SRUWHXUV �GH �GlOlWLRQV �RX�GH�YDULDQWV �SDWKRJkQHV� �1RXV �DYRQV �YDOLGl �OD �SHUWLQHQFH�GX
VFRUH�FOLQLTXH�SURSRVl�DYHF�XQH�VHQVLELOLWl�GH�������GDQV�FHWWH�FRKRUWH��&H�VFRUH�SURSRVH�OD�UHFKHUFKH�G{DQRPDOLH�G{,*)�5�GHYDQW�OD�SUlVHQFH�G{DX
PRLQV�WURLV�GHV�FDUDFWlULVWLTXHV�VXLYDQWHV���WDLOOH�RX�SRLGV�GH�QDLVVDQFH�LQIlULHXU�h���'6��WDLOOH�GDQV�O{HQIDQFH�LQIlULHXUH�h�����'6��PLFURFlSKDOLH
�SlULPkWUH�FUiQLHQ�LQIlULHXU�h���'6��HW�FRQFHQWUDWLRQ�G{,*)�,�DX�GHOh�GH�OD�PR\HQQH�

&RQFOXVLRQ� �1RXV �DYRQV �LGHQWL�l �KXLW �QRXYHDX[ �YDULDQWV �SDWKRJkQHV �G{,*)�5 �HW �XQ �QRXYHDX �FDV �G{DWWHLQWH �KRPR]\JRWH� �1RXV �UHFRPPDQGRQV
O{XWLOLVDWLRQ �GX �VFRUH �FOLQLTXH �UlFHPPHQW �SXEOLl �SRXU �JXLGHU �OH �GLDJQRVWLF �PROlFXODLUH� �ELHQ �TXH �VD �VSlFL�FLWl �UHVWH �HQFRUH �h �FDUDFWlULVHU� �1RXV
SURSRVRQV�lJDOHPHQW�OD�UlDOLVDWLRQ�V\VWlPDWLTXH�G{XQH�lFKRJUDSKLH�FDUGLDTXH�FKH]�OHV�SDWLHQWV�SRUWHXUV�G{DQRPDOLH�G{,*)�5�



6(66,21�&20081,&$7,216�)/$6+��� 1LFRODV�%285*21

)/�����3DWKRORJLHV�VHFRQGDLUHV�DX[�PXWDWLRQV�GH�OD�YRLH�3,�.�$.7�P725�GmH[SUHVVLRQ�DQWhQDWDOH���TXH�SHXW�RQ�DSSUHQGUH�GH
VHV�IRUPHV�H[WUiPHV�GH�V\QGURPHV�K\SHUWURSKLTXHV�VHJPHQWDLUHV�

$XWHXUV��

1LFRODV�%285*21���������9LUJLQLH�&$50,*1$&������$UWKXU�625/,1���������0DUWLQ�&+(9$5,1������&KDUORWWH�32(������7KLEDXG�-28$1������<DQQLV
'8))285'������(PLOLH�7,66(5$17������&DULQH�$%(/������'DQLHO�$05$0������7DQLD�$77,(�%,7$&+������1LFRODV�&+$66$,1*������%lUlQLFH�'25$<�����
$JQkV�*8,&+(7������-HOHQD�0$57,129,&+�������0DULH�-RVlH�3(5(=�������&KORl�48(/,1�������$OH[DQGUH�9$6,/-(9,&�������&KULVWRSKH�3+,/,33(���������
-HDQ�%DSWLVWH�5,9,(5(������&KULVWHO�7+$89,1�52%,1(7���������3LHUUH�9$%5(6����������/DXUHQFH�)$,95(���������3DXO�.8(17=��������

���'LDJQRVWLF�DQWlQDWDO�HW�PlGHFLQH�IRHWDOH��&+8�'LMRQ��',-21��)UDQFH
���*lQlWLTXH�GHV�$QRPDOLHV�GX�'lYHORSSHPHQW��,16(50�805��������8QLYHUVLWl�GH�%RXUJRJQH��',-21��)UDQFH
���&HQWUH�GH�*lQlWLTXH��&+8�'LMRQ��',-21��)UDQFH
���*lQlWLTXH�0lGLFDOH��+sSLWDO�GH�OD�&URL[�5RXVVH��/<21��)UDQFH
���8)�GH�*lQlWLTXH�0lGLFDOH��&+,&�&UlWHLO��&5(7(,/��)UDQFH
���/DERUDWRLUH�GH�*lQlWLTXH�0ROlFXODLUH��+sSLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���*lQlWLTXH�0lGLFDOH��&+8�7RXORXVH��728/286(��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�OD�5lXQLRQ���+sSLWDO�)lOL[�*X\RQ��6$,17�'(1,6�/$�5(81,21��)UDQFH
���8)�GH�*lQlWLTXH��&+8�$QJHUV��$1*(56��)UDQFH
����8QLW�RI�)HWDO�3DWKRORJ\��+RVSLWDO�$QWRLQH�%lFOkUH��&/$0$57��)UDQFH
����*lQlWLTXH�3UlQDWDOH�HW�)RHWRSDWKRORJLH��&+8�0RQWSHOOLHU��02173(//,(5��)UDQFH
����*lQlWLTXH�&OLQLTXH��&+8�5HQQHV��5(11(6��)UDQFH
����&HQWUH�GH�3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
����/DERUDWRLUH�GH�JlQlWLTXH�FKURPRVRPLTXH�HW�PROlFXODLUH��&+8�'LMRQ��',-21��)UDQFH
����'HUPDWRORJLH��&+8�'LMRQ��',-21��)UDQFH
����*lQlWLTXH�%LRORJLTXH��&+8�%HVDQjRQ��%(6$1&21��)UDQFH

0RWV�FOHIV���'LDJQRVWLF�SUlQDWDO��PRVDpTXH��3,�.�$.7�P725��K\SHUWURSKLH�VHJPHQWDLUH

5hVXPh��

,QWRGXFWLRQ���/D�YRLH�3,�.�$.7�P725�HVW�XQH�YRLH�GH�VLJQDOLVDWLRQ�LPSOLTXlH�GDQV�OD�UlJXODWLRQ�GH�OD�FURLVVDQFH�HW�GH�OD�SUROLIlUDWLRQ�FHOOXODLUH�DLQVL
TXH�O{DQJLRJHQkVH��/HV�PXWDWLRQV�GH�FHWWH�YRLH�VRQW�UHVSRQVDEOHV�GH�V\QGURPHV�HQ�PRVDpTXHV�FDUDFWlULVlV�SDU�XQH�K\SHUWURSKLH�VHJPHQWDLUH��
PlJDOHQFlSKDOLHV�0(*���KlPL�PlJDOHQFlSKDOLHV��+0(*���K\SHUWURSKLH�DGLSHXVH�HW�PDOIRUPDWLRQV�YDVFXODLUHV�SULQFLSDOHPHQW��&HUWDLQV�GH�FHV
V\QGURPHV�SHXYHQW�V
H[SULPHU�DX�FRXUV�GH�OD�SlULRGH�DQWlQDWDOH���OHV�SKlQRW\SHV�UHOLlV�DX[�PXWDWLRQV�SRVW�]\JRWLTXHV�GX�JkQH�3,.�&$�UHJURXSlHV
DX �VHLQ �GX �VSHFWUH �3526��LQFOXDQW �QRWDPPHQW �OH �V\QGURPH�&/29(6��0,0�������� �HW �OH �V\QGURPH�0&$3��0,0���������� �OHV �V\QGURPHV
0lJDOHQFlSKDOLH�3RO\PLFURJ\ULH�3RO\GDFW\OLH�+\GURFlSKDOLH�VHFRQGDLUHV�DX[�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�HW�SRVW�]\JRWLTXHV�GH�3,.�5���&&1'��HW
$.7��HW�OH�V\QGURPH�GH�6PLWK�.LQJVPRUH��0,0���������VHFRQGDLUHV�DX[�PXWDWLRQV�GH�P725�

2EMHFWLI �� �'lFULUH�OHV�GRQQlHV�SKlQRW\SLTXHV��DQWlQDWDOHV�HW�SRVWQDWDOHV��HW�PROlFXODLUHV�GH�IuWXV�SUlVHQWDQW�XQ�V\QGURPH�K\SHUWURSKLTXH
VHJPHQWDLUH�HW�VHFRQGDLUH�h�XQH�PXWDWLRQ�DFWLYDWULFH�GH�OD�YRLH�3,�.�$.7�P725�

3DWLHQWV�HW�PlWKRGHV���&KH]����IuWXV�SUlVHQWDQW�XQ�V\QGURPH�K\SHUWURSKLTXH�VHJPHQWDLUH�GLDJQRVWLTXl�HQ�DQWlQDWDO��O{$'1�D�lWl�H[WUDLW�h�SDUWLU
GH�WLVVXV�SDWKRORJLTXHV��8Q�VlTXHQjDJH�FLEOl�HQ�SURIRQGHXU�GHV�JkQHV�GH�OD�YRLH�3,�.�$.7�P725�D�lWl�UlDOLVl�SDU�VlTXHQjDJH�KDXW�GlELW��1RXV
DYRQV�HQVXLWH�lYDOXl�OD�SRVVLELOLWl�GH�UHWURXYHU�OHV�YDULDWLRQV�SDWKRJkQHV�LGHQWL�lHV�GDQV�GX�OLTXLGH�DPQLRWLTXH�FXOWLYl�HW�QRQ�FXOWLYl�D�Q�G
lYDOXHU
OD�SRVVLELOLWl�GH�SURSRVHU�XQ�GLDJQRVWLF�SUlQDWDO�

5lVXOWDWV������IuWXV�SUlVHQWDLHQW�XQH�K\SHUWURSKLH�FlUlEUDOH�����0(*�HW���+0(*��3DUPL�OHV�IuWXV�SUlVHQWDQW�XQH�0(*��QRXV�DYRQV�LGHQWL�l�XQH
YDULDWLRQ�SDWKRJkQH�GX�JkQH�3,.�5��UHVSRQVDEOH�GX�V\QGURPH�033+�FKH]���FDV�VXU������YDULDWLRQV�FRQVWLWXWLRQQHOOHV�HW���SRVW�]\JRWLTXH���HW�XQH
YDULDWLRQ�SDWKRJkQH�GX�JkQH�P725�LPSOLTXlH�GDQV�OH�V\QGURPH�GH�6PLWK�.LQJVPRUH�FKH]���FDV�VXU����3DUPL�OHV�IuWXV�SUlVHQWDQW�XQH�+0(*��XQH
YDULDWLRQ �SDWKRJkQH �SRVW�]\JRWLTXH �GX �JkQH �3,.�&$ �D �lWl �LGHQWL�lH �FKH] �� �IuWXV �SUlVHQWDQW �XQH �+0(* �DVVRFLlH �h �GHV �VLJQHV �FOLQLTXHV �H[WUD�
FlUlEUDX[�UDSSRUWlV�GDQV�OH�V\QGURPH�&/29(6�HW�FKH]���FDV�SUlVHQWDQW�XQH�+0(*�cLVROlHe��3DU�DLOOHXUV��FKH]�OHV���DXWUHV�IuWXV�SUlVHQWDQW�XQH
K\SHUWURSKLH�VHJPHQWDLUH�DVVRFLlH�h�XQ�GHV��O\PSKDQJLRPH�V��lWHQGX�V��HW�VDQV�K\SHUWURSKLH�FlUlEUDOH��XQH�YDULDWLRQ�SDWKRJkQH�SRVW�]\JRWLTXH
GX�JkQH�3,.�&$�D�lJDOHPHQW�lWl�LGHQWL�lH�

/{DQDO\VH�UlWURVSHFWLYH�D�SRUWl�VXU�O{$'1�GH���IRHWXV��H[WUDLW�G{DPQLRF\WHV�HQ�FXOWXUH��/D�YDULDWLRQ�SDWKRJkQH�D�SX�mWUH�LGHQWL�l�FKH]�����SDWLHQWV�
VXJJlUDQW�TXH�OH�GLDJQRVWLF�SUlQDWDO�lWDLW�SRVVLEOH�VRXV�UlVHUYH�TX
XQ�UlVXOWDW�QlJDWLI�QH�SHXW�SDV�H[FOXUH�OH�GLDJQRVWLF�VXVSHFWl�

&RQFOXVLRQ���,O�V{DJLW�GH�OD�SUHPLkUH�lWXGH�SRUWDQW�VXU�GHV�IuWXV�SUlVHQWDQW�XQH�K\SHUWURSKLTXH�VHJPHQWDLUH��TXL�IRXUQLW�GHV�GRQQlHV�LPSRUWDQWHV
DX[�lTXLSHV�GH�GLDJQRVWLF�SUlQDWDO�
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)/�����,QFXUYDWLRQV�IhPRUDOHV�LVROhHV�HQ�SUhQDWDOn��UHYXH�FOLQLTXH��UDGLRORJLTXH�HW�PROhFXODLUH�GH�����FDV

$XWHXUV��

$GHOLQH�%RQQDUG������&DWKHULQH�*DUHO������*HQHYLkYH�%DXMDW������-RQDWKDQ�5RVHQEODWW������$ODLQ�9HUORHV������-HDQ�0DULH�-RXDQQLF������/DXUHQW�6DORPRQ
�����)DELHQ�*XLPLRW������0DULH�*RQ]DOHV������&DUROLQH�0LFKRW������%HWWLQD�%HVVLHUHV������6RSKLH�5RQGHDX������6RSKLH�0RQQRW������9DOlULH�&RUPLHU�'DLUH
���

���6HUYLFH�GH�JlQlWLTXH�FOLQLTXH��1HFNHU�HQIDQWV�PDODGHV��3$5,6��)UDQFH
���6HUYLFH�GH�UDGLRSlGLDWULH��+sSLWDO�$UPDQG�7URXVVHDX��3$5,6��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��+sSLWDO�5REHUW�'HEUl��3$5,6��)UDQFH
���6HUYLFH�GH�JlQlWLTXH�FOLQLTXH��+sSLWDO�5REHUW�'HEUl��3$5,6��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��+sSLWDO�$UPDQG�7URXVVHDX��3$5,6��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��1HFNHU�HQIDQWV�PDODGHV��3$5,6��)UDQFH
���6HUYLFH�GH�IRHWRSDWKRORJLH��+sSLWDO�5REHUW�'HEUl��3$5,6��)UDQFH
���6HUYLFH�GH�IRHWRSDWKRORJLH��1HFNHU�HQIDQWV�PDODGHV��3$5,6��)UDQFH
���6HUYLFH�GH�JlQlWLTXH�PROlFXODLUH��1HFNHU�HQIDQWV�PDODGHV��3$5,6��)UDQFH

0RWV�FOHIV���LQFXUYDWLRQV�IlPRUDOHV�|�GLDJQRVWLF�DQWlQDWDO��GLDJQRVWLF�lFKRJUDSKLTXH��7'0�RVVHXVH�IuWDOH��RVWlRJHQkVH�LPSDUIDLWH��PDODGLH
RVVHXVH�FRQVWLWXWLRQQHOOH��WURXEOHV�GX�PlWDEROLVPH�SKRVSKRFDOFLTXH

5hVXPh��

,QWURGXFWLRQ|� �O{LQFXUYDWLRQ�IlPRUDOH�LVROlH�DQWlQDWDOH�HVW�XQ�SRLQW�G{DSSHO�UDUH�HW�DVSlFL�TXH�GH�PDODGLHV�RVVHXVHV�FRQVWLWXWLRQQHOOHV��02&��DX[
SURQRVWLFV �YDULDEOHV �HW �SRWHQWLHOOHPHQW �VlYkUHV� �/{lWLRORJLH �HVW �GL�FLOH �h �lWDEOLU �HQ �DQWlQDWDO� �/H �EXW �GH �FHWWH �lWXGH �HVW �G{lWDEOLU �OH �VSHFWUH �GHV
SDWKRORJLHV�DVVRFLlHV�h�FH�VLJQH��lYDOXHU�OHXU�SUlYDOHQFH��GlFULUH�OHXU�SULVH�HQ�FKDUJH��OHXU�SURQRVWLF��D�Q�G{DPlOLRUHU�OH�FRQVHLO�JlQlWLTXH���

0lWKRGH|��QRXV�DYRQV�DQDO\Vl�OHV�GRVVLHUV�DGUHVVlV�h���&3'31�G{,OH�GH�)UDQFH�HW�DX�FHQWUH�GH�UlIlUHQFH�GH�02&�GH�O{KsSLWDO�1HFNHU�VXU����DQV�
SRXU�GHV�JURVVHVVHV�D\DQW�SUlVHQWl�XQ�IlPXU�LQFXUYl�LVROl�h�O{lFKRJUDSKLH�DQWlQDWDOH��/HV�LQIRUPDWLRQV�FRQFHUQDQW�OHV�DQWlFlGHQWV��OHV�lOlPHQWV
GLDJQRVWLFV�HW�GH�VXLYL�SRVW�QDWDX[�RQW�lWl�FROOLJlV���

5lVXOWDWV|������FDV�RQW�lWl�LQFOXV��2Q]H�SDWKRORJLHV�RQW�lWl�PLVHV�HQ�lYLGHQFH|FKH]����SDWLHQWV��DYHF�XQH�PDMRULWl�G{RVWlRJHQkVH�LPSDUIDLWH�������
&KH]����SDWLHQWV�������XQH�FRQ�UPDWLRQ�JlQlWLTXH�D�lWl�SRVVLEOH��&KH]�������GHV�SDWLHQWV�DXFXQ�GLDJQRVWLF��QDO�Q{D�lWl�SRVl��/{H[LVWHQFH�G{XQ
DQWlFlGHQW�IDPLOLDO�D�SHUPLV�G{RULHQWHU�OH�GLDJQRVWLF�GDQV������/{lFKRJUDSKLH�lYRTXDLW�XQ�GLDJQRVWLF�GDQV�����GHV�FDV��PDLV�HUURQl�GDQV�����GHV
FDV��6XU����7'0�RVVHXVHV�UlDOLVlHV������lYRTXDLHQW�XQ�GLDJQRVWLF��PDLV�HUURQl�GDQV�����GHV�FDV��'DQV�����GHV�FDV��XQH�LQWHUUXSWLRQ�PlGLFDOH�GH
JURVVHVVH�D�lWl�UlDOLVlH��/H�WHPSV�PR\HQ�GH�VXLYL�SRVW�QDWDO�HVW�GH����PRLV����GlFkV�VRQW�VXUYHQXV�������������GHV�SKlQRW\SHV�RQW�lWl�FRQVLGlUlV
FRPPH�VlYkUHV��

'LVFXVVLRQ|	�&RQFOXVLRQ|��OHV�H[DPHQV�UlDOLVlV�HQ�DQWlQDWDO�QH�VRQW�SDV�WRXMRXUV�GLVFULPLQDQWV��GX�IDLW�GX�FKHYDXFKHPHQW�SKlQRW\SLTXH�LPSRUWDQW
GHV�GL~lUHQWHV�SDWKRORJLHV��/HV�H[DPHQV�JlQlWLTXHV�RQW�SHUPLV�GH�FRQ�UPHU�RX�GH�FRUULJHU�OHV�GLDJQRVWLFV�lYRTXlV�PDLV�Q{RQW�SDV�lWl�H~HFWXlV
GH�PDQLkUH�V\VWlPDWLTXH��/D�PLVH�HQ�SODFH�G{lWXGHV�JlQlWLTXHV�SDU�VlTXHQjDJH�SDU�SDQHO�DSSDUDoW�QlFHVVDLUH�HQ�DQWlQDWDO��DLQVL�TX{XQ�VXLYL�SOXV
RUJDQLVl��
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)/�����((4�HQ�F\WRJhQhWLTXH���OHfRQV�HW�HQVHLJQHPHQW�HQ�JhQhWLTXH�FOLQLTXH�HW�ELRORJLTXH

$XWHXUV��

PDUWLQH�'RFR�)HQ]\������'DPLHQ�6DQODYLOOH������&KDQWDO�0LVVLULDQ������PDULDQQH�7,//������FDUROLQH�6FKOXWK�%RODUG������0DULH�&ODXGH�0HOXQ�%ORFTXDX[
�����0DULH�&KULVWLQH�&RPEULVVRQ������&KULVWLQH�7HUUH������,VDEHOOH�/XTXHW������F\ULO�6DUUDXVWH�GH�0HQWKLkUH������-HDQ�0LFKHO�'XSRQW�����

���JlQlWLTXH��&+8�5HLPV��5HLPV��)UDQFH
���F\WRJlQlWLTXH��&+8�FHQWUH�ELRORJLH�HW�SDWKRORJLH�(VW��/\RQ��)UDQFH
���JlQlWLTXH�PlGLFDOH��+RSLWDO�GH�OD�7LPRQH��0DUVHLOOHV��)UDQFH
���*lQlWLTXH���&+8�/\RQ��O\RQ��)UDQFH
���*lQlWLTXH���&+8�UHLPV��5HLPV��)UDQFH
���F\WRJlQlWLTXH��/DERUDWRLUH�&<72*(1��1DQWHV��)UDQFH
���F\WRJlQlWLTXH��&+8���YHUVDLOOHV��)UDQFH
���6HUYLFH�G{KlPDWRORJLH�JlQlWLTXH�GHV�KlPRSDWKLHV��,8&7�2QFRSROH��7RXORXVH��)UDQFH
���&156�835������,*+��0RQWSHOOLHU��)UDQFH
����F\WRJlQlWLTXH��&+8�&RFKLQ��3DULV��)UDQFH

0RWV�FOHIV���((4��TXDOLWl��IRUPDWLRQ��$&3$��SRO\PRUSKLVPH

5hVXPh��

/{$&/)�D�PLV�h�GLVSRVLWLRQ�GHV�ODERUDWRLUHV�GHSXLV������GHV�lYDOXDWLRQV�H[WHUQHV�GH�OD�TXDOLWl�SRXU�OH�FDU\RW\SH��LQFOXDQW�OD�),6+��HW�O{$&3$��3OXV�GH
���ODERUDWRLUHV�HQ�F\WRJlQlWLTXH�FRQVWLWXWLRQQHOOH�����HQ�+lPDWRORJLH�HW����SRXU�O{$&3$�SDUWLFLSHQW�FKDTXH�DQQlH��/HV�GRVVLHUV�VRQW�lYDOXlV�SDU
OHV�H[SHUWV�LVVXV�GHV�ODERUDWRLUHV�SDUWLFLSDQWV��/HV�UlVXOWDWV�GH�FHV�/{lYROXWLRQ�GH�QRV�SUDWLTXHV�QRXV�LPSRVH�XQH�DGDSWDWLRQ�FRQWLQXH�PDLV�FHV
((4V�HW�GH�OHXUV�lTXLYDOHQWV�HXURSlHQV�QRXV�RQW�IDLW�SUHQGUH�FRQVFLHQFH�GH�O{lWDW�GHV�FRQQDLVVDQFHV�HW�GH�FHUWDLQHV�OLPLWHV�UlYkOHQW�OHV�SHUWHV�GH
FRPSlWHQFH�GDQV�O{DQDO\VH�F\WRJlQlWLTXH�FODVVLTXH�DLQVL�TXH�OHV�OLPLWH�GHV�WHFKQLTXHV�PROlFXODLUHV�SDQJlQRPLTXHV��/H�SDUWDJH�GH�O{LQIRUPDWLRQ
SDU�OHV�SDUWLFLSDQWV�HVW�WUkV�LPSRUWDQW��QRXV�DYRQV�DLQVL�LGHQWL�l�GHV�ODFXQHV�RX�GHV�lFXHLOV�WHFKQLTXHV�TXH�QRXV�LOOXVWUHURQV�SDU�GHX[�H[HPSOHV�
&\WRJlQlWLTXH�SRVWQDWDOH���1RXV�DYRQV�SURSRVl�O{REVHUYDWLRQ�G{XQH�LQYHUVLRQ�SlULFHQWULTXH�GX�FKURPRVRPH�����LQY����S��T����FRQVLGlUlH�FRPPH
XQ�YDULDQW�GDQV�OD�OLWWlUDWXUH��'HV�ODERUDWRLUHV�RQW�UDSSRUWl�FH�FKURPRVRPH�FRPPH�XQ�YDULDQW�RX�SRO\PRUSKLVPH�DORUV�TXH�G{DXWUHV�RQW�UDLVRQQl
FRPPH�XQH �LQYHUVLRQ �SlULFHQWULTXH �FODVVLTXH �VLPLODLUH �h �FHOOH �GX �FKURPRVRPH ��� �&H �VRQW �OHV �SOXV �DQFLHQV �GH �QRV �FROOkJXHV �TXL �RQW �LGHQWL�l �FH
SRO\PRUSKLVPH��/HV�SOXV�c�MHXQHV�e�F\WRJlQlWLFLHQV�VlQLRUV�H[SHUWV�RQW�SHUGX�FHWWH�H[SlULHQFH�FRQFHUQDQW�XQ�YDULDQW�UDUH�TXL�Q{HVW�SOXV�GlFULW
GHSXLV�ORQJWHPSV�GDQV�OD�OLWWlUDWXUH��$&3$�SRVWQDWDOH���/H�FDV�SURSRVl�FRPSRUWDLW�XQH�SHQWDVRPLH�;�YDOLGlH�SDU�OH�FDU\RW\SH��FH�TXL�SDUDLVVDLW
VLPSOH� �0DLV �FXULHXVHPHQW �FHUWDLQV �ODERUDWRLUHV �Q{RQW �SDV �LGHQWL�l �OD �SHQWDVRPLH� �,OV �RQW �FRQFOX �h �XQH �WULVRPLH �RX �XQH �PRVDpTXH �DYHF �XQH
WlWUDVRPLH��/{H[SOLFDWLRQ�WLHQW�SUREDEOHPHQW�DX[�OLPLWHV�G{lYDOXDWLRQ�SUlFLV�GX�QRPEUH�GH�FRSLHV�SDU�OHV�DOJRULWKPHV�XWLOLVlV��TXL�QlFHVVLWH�XQH
Pl�DQFH�ORUV�GH�O{DQDO\VH�HQ�SUlVHQFH�GH�UDWLRV�WUkV�LQKDELWXHOV��HQ�SDUWLFXOLHU�DX�QLYHDX�GHV�JRQRVRPHV�HW�XQH�FRQQDLVVDQFH�F\WRJlQlWLTXH�GH
O{H[LVWHQFH�GH�FHV�SRO\VRPLHV�QRWDPPHQW�JRQRVRPLTXHV��VRLW�XQH�DQDO\VH�WURS�UDSLGH�RX�SDUFH�TXH�OD�WHFKQLTXH�QH�SHUPHWWDLW�SDV�G{lYDOXHU�XQ
QRPEUH�LPSRUWDQW�GH�FRSLHV�GH�O{;�

&HW�H[HUFLFH�QRXV�D�SHUPLV�GH�FRQVWDWHU�OHV�OLPLWHV�GH�FHUWDLQV�DOJRU\WKPHV�GH�FDOFXO�HW�UDSSHOOHQW�O{LPSRUWDQFH�GH�PDLQWHQLU�XQH�IRUPDWLRQ�VROLGH
HQ�DQDO\VH�F\WRJlQlWLTXH�FODVVLTXH�SRXU�LQWHUSUlWHU�DX�PLHX[�OHV�UlVXOWDWV�LVVXV�GHV�WHFKQLTXHV�PROlFXODLUHV�SDQJlQRPLTXHV��$&3$��:*6�:(6��HW
GH�QH�SDV�RPHWWUH�O{H[LVWHQFH�GH�SRO\PRUSKLVPH�UDUH�DX�QLYHDX�FKURPRVRPLTXH
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)/�����$OWhUDWLRQ�GH�OmRUJDQLVDWLRQ�VSDWLDOH�GH�OD�FKURPDWLQH�VSHUPDWLTXH�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�JORER]RRVSHUPLH�HW
GhoFLHQWV�HQ�'3<��/�

$XWHXUV��

)DWPD�$EGHOKHGL���������(PPDQXHO�'XOLRXVW������&lOLQH�&KDODV������1RXUKkQH�*KDUEL������1RXKD�$ELG������(O\HV�0RNDGHP������,NKODV�%HQ�$\HG�����
+DVVHQ�.DPRXQ������/HLOD�.HVNHV������-HDQ�0LFKHO�'XSRQW�������

���*lQRPLTXH��(SLJlQlWLTXH�HW�3K\VLRSDWKRORJLH�GH�OD�5HSURGXFWLRQ��8�����,16(50�805������&156��,QVWLWXW�&RFKLQ��8QLYHUVLWl�3DULV�'HVFDUWHV�
3DULV���)UDQFH
���/DERUDWRLUH�GH�&\WRJlQlWLTXH���+sSLWDO�&RFKLQ��$3+3��3DULV��)UDQFH
���/DERUDWRLUH�G{+LVWRORJLH�(PEU\RORJLH���%LRORJLH�GH�OD�5HSURGXFWLRQ��+sSLWDO�&RFKLQ��$3+3��3DULV��)UDQFH
���/DERUDWRLUH�GH�*lQlWLTXH�0ROlFXODLUH�+XPDLQH��)DFXOWl�GH�0lGHFLQH��6ID[��7XQLVLH
���&HQWUH�G{$LGH�0lGLFDOH�h�OD�3URFUlDWLRQ��3RO\FOLQLTXH�,EQ�1D�VV��6ID[��7XQLVLH
���&HQWUH�G{$LGH�0lGLFDOH�h�OD�3URFUlDWLRQ��3RO\FOLQLTXH�(O�$OLD��6ID[��7XQLVLH
���*lQRPLTXH��(SLJlQlWLTXH�HW�3K\VLRSDWKRORJLH�GH�OD�5HSURGXFWLRQ��8�����,16(50�805������&156��,QVWLWXW�&RFKLQ��8QLYHUVLWl�3DULV�'HVFDUWHV�
3DULV��)UDQFH

0RWV�FOHIV���*ORER]RRVSHUPLH��JkQH�'3<��/���),6+��'��FKURPDWLQH�VSHUPDWLTXH��SURWlLQH�/,1&��ODPLQD�QXFOlDLUH�

5hVXPh��

/D�JORER]RRVSHUPLH�HVW�XQH�WlUDWR]RRVSHUPLH�PRQRPRUSKH��UDUH��LQFLGHQFH����������VHFRQGDLUH�GDQV��������GHV�FDV�h�XQH�DQRPDOLH�GX�JkQH
'3<��/��TXL�LQWHUYLHQW�GDQV�OD�IRUPDWLRQ�GH�O{DFURVRPH���(Q�SOXV�GH�VRQ�UsOH�FDSLWDO�GDQV�OH�ERQ�SRVLWLRQQHPHQW�GH�O{DFURVRPH��LO�D�lWl�VXJJlUl�TXH
OD�SURWlLQH�'S\��O��DXUDLW �DXVVL �XQ�UsOH�LPSRUWDQW�GDQV�O{RUJDQLVDWLRQ�GX�JlQRPH�QXFOlDLUH�SHQGDQW�OD�YLH�HPEU\RQQDLUH� �,O �D�lWl�VXJJlUl
lJDOHPHQW �TXH �OD �SURWlLQH �'S\��O� �DXUDLW �XQH �IRQFWLRQ �VLPLODLUH �DX[ �SURWlLQHV �GX �FRPSOH[H �/,1& ��/LQNHUV �RI �WKH �1XFOHRVNHOHWRQ �WR �WKH
&\WRVNHOHWRQ���lWDQW�GRQQl�TXH�'S\��O��HVW�VLWXl�DX�QLYHDX�GH�OD�PHPEUDQH�QXFOlDLUH�LQWHUQH��HW�TXH�VRQ�DEVHQFH�FKH]�GHV�VRXULV�PiOHV�'S\��O��
����HVW�DVVRFLlH�h�XQ�JRQ�HPHQW�GH�O{HVSDFH�SlULQXFOlDLUH�OLDQW�OHV�GHX[�HQYHORSSHV�QXFOlDLUHV�H[WHUQH�HW�LQWHUQH�

6DFKDQW�TXH�OD�ODPLQD�QXFOlDLUH�HVW�FRQQHFWlH�DX�F\WRVTXHOHWWH�HW�DX�FHQWURVRPH��YLD�GHV�SURWlLQHV�h�GRPDLQH�681�DSSDUWHQDQW�DX�&RPSOH[H
/,1&��HW�h�OD�FKURPDWLQH��YLD�OHV�SURWlLQHV�h�GRPDLQH�/(0�HW�OH�UlFHSWHXU�GH�OD�ODPLQH�%���QRXV�DYRQV�lPLV�O{K\SRWKkVH�TXH�O{DEVHQFH�GH�'S\��O�
SRXUUDLW�mWUH�h�O{RULJLQH�G{XQH�SHUWXUEDWLRQ�GH�O{RUJDQLVDWLRQ�GX�JlQRPH�VSHUPDWLTXH�YLD�VRQ�LQWHUDFWLRQ�DYHF�OD�ODPLQD�QXFOlDLUH��$�Q�GH�FRQ�UPHU
RX �LQ�UPHU �FHWWH �K\SRWKkVH �QRXV �DYRQV �lWXGLl �O
RUJDQLVDWLRQ �VSDWLDOH �GH �OD �FKURPDWLQH �VSHUPDWLTXH �FKH] �FLQT �SDWLHQWV �D\DQW �OH �SKlQRW\SH �GH
JORER]RRVSHUPLH �W\SH �� �DYHF �DWWHLQWH �GX �JkQH �'3<��/� �HW �FKH] �FLQT �GRQQHXUV �GH �VSHUPH �VDLQV� �HQ �XWLOLVDQW �O
K\EULGDWLRQ �LQ �VLWX ��XRUHVFHQWH
WULGLPHQVLRQQHOOH��),6+��'���/D�SUlVHQWH�lWXGH�HVW�OD�SUHPLkUH�h�DQDO\VHU�O{RUJDQLVDWLRQ�FKURPDWLQLHQQH�GX�JlQRPH�VSHUPDWLTXH�FKH]�OHV�SDWLHQWV
DWWHLQWV�GH�JORER]RRVSHUPLH�

&HWWH�lWXGH�PRQWUH�XQH�DXJPHQWDWLRQ�GX�QRPEUH�GH�FKURPRFHQWUHV�SDU�UDSSRUW�DX[�WlPRLQV��DLQVL�TX{XQH�RUJDQLVDWLRQ�VSDWLDOH�DOWlUlH�GHV�UlJLRQV
WlORPlULTXHV�HW�GHV�WHUULWRLUHV�FKURPRVRPLTXHV�FKH]�OHV�SDWLHQWV�Gl�FLHQWV�HQ�'S\��O���&HV�UlVXOWDWV�UHQIRUFHQW�O
K\SRWKkVH�TXH�'S\��O��SRXUUDLW
mWUH�FRQVLGlUlH�FRPPH�XQH�SURWlLQH�GH�W\SH�/,1&�HW�MRXHUDLW�XQ�UsOH�FUXFLDO �GDQV�O
RUJDQLVDWLRQ�GH�OD�FKURPDWLQH�QXFOlDLUH�GDQV�OH�QR\DX
VSHUPDWLTXH��&HV�DOWlUDWLRQV�DUFKLWHFWXUDOHV�GX�JlQRPH�SRXUUDLHQW�SDUWLFLSHU�h�O{DUUmW�SUlFRFH�GX�GlYHORSSHPHQW�HPEU\RQQDLUH�REVHUYl�DSUkV�,&6,
FKH]�OHV�SDWLHQWV�D\DQW�GHV�DQRPDOLHV�GX�JkQH�'3<��/��

3LgFH�MRLQWH���$%675$&7�),6+�'B$66,6(6�����B-0'�GRF[
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)/�����/H�GhSLVWDJH�QRQ�LQYDVLI�GHV�WULVRPLHV�IlWDOHV�SDU�DQDO\VH�GH�Om$'1�OLEUH�FLUFXODQW�GDQV�OHV�VLWXDWLRQV�GH�SURoO�DW\SLTXH
GHV�PDUTXHXUV�VhULTXHV�PDWHUQHOV

$XWHXUV��

0DXUHHQ�/RSH]������-HDQ�0LFKHO�'XSRQW������$OH[DQGUH�9LYDQWL������0RUJDQH�9DOHQWLQ������+DQDQH�%RXFKJKRXO������3LHUUH�)UDQjRLV�&HFFDOGL�&DUS�����
-RQDWKDQ�5RVHQEODWW������0DULH�,VDEHOOH�%RUQHV������/LRQHO�&DUELOORQ������-RFHO\Q�%UD\HW������-HDQ�/RXLV�%HQL�D�������0DUF�'RPPHUJXHV�������2OLYLHU
3LFRQH�������-HDQ�0DULH�-RXDQQLF�������9DVVLOLV�7VDWVDULV�������-HDQ�*XLERXUGHQFKH�������ODLOD�(O�.KDWWDEL����

���3ODWHIRUPH�GH�'lSLVWDJH�3UlQDWDO�1RQ�,QYDVLI�SDU�DQDO\VH�GH�O{$'1�OLEUH�FLUFXODQW��$3+3�&HQWUH�+sSLWDO�&RFKLQ��8QLYHUVLWl�GH�3DULV��,QVWLWXW�&RFKLQ
8������3DULV��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�$QWRLQH�%lFOkUH��&ODPDUW��)UDQFH��8QLYHUVLWl�3DULV�6XG��2UVD\��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�%LFKDW��8QLYHUVLWl�'HQLV�'LGHURW�3DULV�9,,��3DULV��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�%LFmWUH��8QLYHUVLWl�3DULV�6DFOD\��/H�.UHPOLQ�%LFmWUH��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�%HDXMRQ��+sSLWDX[�8QLYHUVLWDLUHV�3DULV�1RUG�9DO�GH�6HLQH��&OLFK\��)UDQFH���8QLYHUVLWl�3DULV�
'LGHURW��8QLYHUVLWl�6RUERQQH�3DULV�&LWl��3DULV��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�8QLYHUVLWDLUH�5REHUW�'HEUl��3DULV��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH�HW�GH�0lGHFLQH�GH�OD�5HSURGXFWLRQ��$3�+3�+sSLWDO�8QLYHUVLWDLUH�7HQRQ��3DULV��)UDQFH
���6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�-HDQ�9HUGLHU��%RQG\��)UDQFH��8QLYHUVLWl�3DULV�����%RELJQ\��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH�02$%,��$3�+3��3DULV��)UDQFH
����6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�8QLYHUVLWDLUH�/DULERLVLkUH��3DULV��)UDQFH
����6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�+sSLWDO�8QLYHUVLWDLUH�3LWLl�6DOSmWULkUH��&KDUOHV�)RL[��3DULV��)UDQFH���8QLYHUVLWl�6RUERQQH�3DULV�&LWl�
3DULV��)UDQFH
����6HUYLFH�GH�*\QlFRORJLH�2EVWlWULTXH��$3�+3�KsSLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH���8QLYHUVLWl�3DULV�'LGHURW��,16(50�805������,$0(��3DULV�
)UDQFH
����'lSDUWHPHQW�GH�0lGHFLQH�IuWDOH��3sOH�25,*<1(����$3�+3�+sSLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH���8QLYHUVLWl�6RUERQQH�3DULV�&LWl��3DULV�
)UDQFH
����0DWHUQLWl�3RUW�5R\DO��$3�+3�+sSLWDO�&RFKLQ��3DULV��)UDQFH��8QLYHUVLWl�GH�3DULV���,16(50�805B6������3DULV��)UDQFH
����6HUYLFH�G
+RUPRQRORJLH��$3�+3�+sSLWDO�&RFKLQ��3DULV��)UDQFH��8QLYHUVLWl�GH�3DULV���,16(50�805B6������3DULV��)UDQFH

0RWV�FOHIV���'31,��$'1OF��7ULVRPLH��060�DW\SLTXHV�

5hVXPh��

'HSXLV�HQYLURQ�XQ�DQ��OH�GlSLVWDJH�SUlQDWDO�QRQ�LQYDVLI�SDU�DQDO\VH�GH�O{$'1�OLEUH�FLUFXODQW��'31,�$'1OF��IDLW�SDUWLH�GX�VFKlPD�GX�GlSLVWDJH
SUlQDWDO�GH�OD�7ULVRPLH�����,O�HVW�LQGLTXl��HQ�GlSLVWDJH�VHFRQGDLUH��GDQV�OHV�JURVVHVVHV�h�ULVTXH�PRGlUl�YRLUH�lOHYl��}��������DSUkV�FDOFXO�SDU�OHV
PDUTXHXUV�VlULTXHV�PDWHUQHOV��060���HW��HQ�GlSLVWDJH�SULPDLUH��GDQV�OHV�JURVVHVVHV�PXOWLSOHV�HW�HQ�FDV�G{DQWlFlGHQW�GH�WULVRPLH�RX�WUDQVORFDWLRQ
UREHUWVRQLHQQH�SDUHQWDOH�LPSOLTXDQW�OH�����'HV�YDOHXUV�H[WUmPHV�GH�FHUWDLQV�060��GLWHV�DW\SLTXHV��VHUDLHQW�DVVRFLlHV�h�XQ�ULVTXH�SOXV�lOHYl�GH
WULVRPLHV�TXHO�TXH�VRLW�OH�UlVXOWDW�GX�FDOFXO�GH�ULVTXH��2U��FHV�VLWXDWLRQV�QH�IRQW�SDV�SDUWLH�GHV�LQGLFDWLRQV�SULQFLSDOHV�UHWHQXHV�SRXU�OD�SULVH�HQ
FKDUJH�GX�'31,��1RXV�DYRQV�GRQF�YRXOX�lYDOXHU�O{DSSRUW�GX�'31,�GDQV�FHWWH�LQGLFDWLRQ�

1RXV�DYRQV�PHQl�XQH�lWXGH�UlWURVSHFWLYH�LQFOXDQW�OHV�JURVVHVVHV�VLQJOHWRQV�D\DQW�HX�XQ�GlSLVWDJH�SDU�$'1OF�UlDOLVl�SDU�OD�SODWHIRUPH�$3+3�GH
'31,�GHSXLV�VRQ�RXYHUWXUH��HQ�0DL��������8Q�UlVXOWDW�GH�060�HVW�FRQVLGlUl�FRPPH�DW\SLTXH�ORUVTX{LO�SUlVHQWH�O{XQ�GHV�UlVXOWDWV�VXLYDQWV���3$33�$
�����0R0��K&*x������0R0�RX�K&*�RX�K&*x�!���0R0���/H�'31,�D�lWl�UlDOLVlH�VXU�XQH�3ODWHIRUPH�&(�,9'�VHORQ�OH�SURWRFROH�1,37�9HUL6HTd
�,OOXPLQDd���/HV�GRQQlHV�FOLQLTXHV�FRPSUHQDQW�OHV�LVVXHV�GH�JURVVHVVH�RQW�lWl�FROOHFWlHV�HW�FRQIURQWlHV�DX[�UlVXOWDWV�GX�'31,��3DU�DLOOHXUV��QRXV
DYRQV�DQDO\Vl�VSlFL�TXHPHQW�OHV�VLWXDWLRQV�G{lFKHF�h�OD�UHFKHUFKH�GH�OD�FDXVH�GH�O{lFKHF�

(QWUH�OH��HU�0DL������HW�OH��HU�2FWREUH�������QRXV�DYRQV�UlDOLVl�XQ�'31,�SRXU�������SDWLHQWHV�GDQV�OH�FDGUH�GH�JURVVHVVHV�VLQJOHWRQV�GRQW����
lWDLHQW�DGUHVVlHV�SRXU�XQ�SUR�O�DW\SLTXH�GH�060�DYHF�XQ�ULVTXH�FDOFXOl����������FRQWUH�������SRXU�ULVTXH�}���������/H�WDX[�GH�GlWHFWLRQ�GHV
WURLV�WULVRPLHV�FRPPXQHV�GDQV�FH�JURXSH�GL~kUH�VLJQL�FDWLYHPHQW�GH�FHOXL�GX�JURXSH�GHV�SDWLHQWHV�D\DQW�XQ�ULVTXH�FDOFXOl�}��������DYHF�XQ�WDX[
GH�GlWHFWLRQ�GH�OD�7ULVRPLH����TXL�HVW�SOXV�IDLEOH�GDQV�OH�JURXSH�GHV�060�DW\SLTXHV�PDLV�SOXV�GH����IRLV�SOXV�lOHYl�SRXU�OHV�7ULVRPLHV����HW���
��������YV��������HW��������YV���������UHVSHFWLYHPHQW���/H�WDX[�G{lFKHF�lWDLW�OXL�WURLV�IRLV�SOXV�lOHYl�GDQV�OH�JURXSH�GHV�060�DW\SLTXHV�������
FRQWUH��������

1RWUH�lWXGH�GlPRQWUH�O{LQWlUmW�GX�'31,�GDQV�O{LQGLFDWLRQ�GHV�060�DW\SLTXHV�TXHO�TXH�VRLW�OH�UlVXOWDW�GX�FDOFXO�GH�ULVTXH��&HV�UlVXOWDWV�SUlOLPLQDLUHV
HQFRXUDJHQW�h�SRXUVXLYUH�O{lWXGH�SRXU�lYDOXHU�SOXV�SUlFLVlPHQW�OHV�SHUIRUPDQFHV�GX�'31,�GDQV�FHWWH�LQGLFDWLRQ�HW�SRXYRLU�MXVWL�HU�VRQ�DMRXW�h�OD
OLVWH�GHV�LQGLFDWLRQV�SULVHV�HQ�FKDUJH�SDU�O{DVVXUDQFH�PDODGLH�

3LgFH�MRLQWH���$VVLVHV����BDEVWUDFW�'31,	060DW\SLTXHV����������GRF[



6(66,21�&20081,&$7,216�)/$6+��� *XLOODXPH�-RXUHW

)/�����&DUDFWhULVDWLRQ�&OLQLTXH�HW�*hQRPLTXH�GX�6\QGURPH�0LFURGhOhWLRQQHO���S����

$XWHXUV��

*XLOODXPH�-RXUHW������0��(JOR~������(��/DQGDLV������2��7DVV\������)��*LXOLDQR������+��.DUPRXV�%HQDLOO\������&��&RXWWRQ������)��'HYLOODUG������.��'LHWHULFK
�����*��9LHYLOOH������3��.XHQW]������&��/H�&DLJQHF������&��%HQHWHDX������%��,VLGRU������0��1L]RQ������3��&DOOLHU�������9��0DUTXHW�������(��%LHWK�������-��/lY\
������$&�7DEHW�������$��3KLOLSSH�5HFDVHQV������6��/\RQQHW������*��%DXMDW������0��5LR������)��&DUWDXOW�������6��%HUJ�������6��6FKHLGHFNHU�������$��*RXURQF
������$��6FKDON�������&��-DFTXLQ������(��*RX\������+��7KRUQ������0��6SRGHQNLHZLF]������&��3RLUVLHU������&��$QJlOLQL�������3��3HQQDPHQ�������&��5RRU\FN
������0��'RFR�)HQ]\����

���6HUYLFH�GH�*lQlWLTXH�0lGLFDOH��&+8�+sSLWDO�0DLVRQ�%ODQFKH��&+8�5HLPV��5HLPV��)UDQFH
���*lQlWLTXH�0lGLFDOH��,PDJLQH��1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���*lQlWLTXH�0lGLFDOH��&+8�GH�5HLPV��5HLPV��)UDQFH
�����,*%0&��6WUDVERXUJ��5HLPV��)UDQFH
���*lQlWLTXH�0lGLFDOH��&+8�GH�1LFH��1LFH��)UDQFH
���*lQlWLTXH�0lGLFDOH��&+8�GH�*UHQREOH�$OSHV��5HLPV��)UDQFH
���*lQlWLTXH�0lGLFDOH��&+8�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
���*lQlWLTXH�0lGLFDOH��3&%LR��%HVDQjRQ��%HVDQjRQ��)UDQFH
���*lQlWLTXH�0lGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�5REHUW�'HEUl��3DULV��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�/D�5lXQLRQ��/D�5lXQLRQ��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����*lQlWLTXH�0lGLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���6\QGURPH�PLFURGlOlWLRQQHO���S�������FOLQLTXH���UlJLRQ�FULWLTXH

5hVXPh��

'DQV�OD�OLWWlUDWXUH�PlGLFDOH��OHV�GRQQlHV�VXU�OHV�UHPDQLHPHQWV�GH�OD�UlJLRQ���S�����VRQW�UDUHV��2U�OHV�GlOlWLRQV�HW�OHV�GXSOLFDWLRQV�GH�OD�UlJLRQ
FULWLTXH�TXH�QRXV�DYRQV�SUlFlGHPPHQW�GlFULWH�GDQV�FHWWH�UlJLRQ�VHPEOHQW�UHVSRQVDEOHV�G{XQH�V\PSWRPDWRORJLH�HQ�PLURLU��DVVRFLDQW�FKH]�GHV
SDWLHQWV�DWWHLQWV�GH�Gl�FLHQFH�LQWHOOHFWXHOOH�GHV�DQRPDOLHV�GH�FURLVVDQFH�RSSRVlHV��7DQGLV�TXH�OHV�SDWLHQWV�SRUWHXUV�GH�GXSOLFDWLRQV�SUlVHQWHQW�XQ
UHWDUG�GH�FURLVVDQFH�DYHF�PLFURFlSKDOLH��OHV�SDWLHQWV�SRUWHXUV�GH�GlOlWLRQV�VHPEOHQW�SUlVHQWHU�XQH�PDFURFlSKDOLH�HW�SRXU�FHUWDLQV�XQH�JUDQGH
WDLOOH� �3RXU �PLHX[ �FDUDFWlULVHU �OH �V\QGURPH �PLFURGlOlWLRQQHO ���S����� �QRXV �DYRQV �ODQFl �XQ �DSSHO �h �FROODERUDWLRQ �YLD �O{$VVRFLDWLRQ �GHV
&\WRJlQlWLFLHQV�GH�/DQJXH�)UDQjDLVH��HW�QRXV�UDSSRUWRQV�XQH�FRKRUWH�GH����QRXYHDX[�SDWLHQWV��*UDFH�h�FH�WUDYDLO��QRXV�DYRQV�SDUWLFLSl�h�OD
PHLOOHXUH�FDUDFWlULVDWLRQ�FOLQLTXH�HW�JlQRPLTXH�GH�FH�V\QGURPH��HW�SURSRVRQV�GHV�JkQHV�FDQGLGDWV�SDU�LQWlJUDWLRQ�ELR�LQIRUPDWLTXH�GHV�GRQQlHV
LVVXHV�GX�PRGkOH�DQLPDO�



6(66,21�&20081,&$7,216�)/$6+��� 6DUDK�6QDQRXGM�9HUEHU

)/�����3VHXGRK\SRSDUDWK\URkGLH���'LVWRUVLRQ�GX�UDWLR�GH�WUDQVPLVVLRQ�PDWHUQHOOH�GHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GH�*1$6

$XWHXUV��

6DUDK�6QDQRXGM�9HUEHU������$UQDXG�0ROLQ������&LQG\�&ROVRQ������1DGLD�&RXGUD\������6\OYLH�3DXOLHQ������+HUYl�0LWWUH������0DULRQ�*lUDUG������(OLVH
6FKDHIHU������$OLFH�*ROGHQEHUJ������-XVWLQH�%DFFKHWWD������2GHQW�6\OYLH������6RSKLH�1DXGLRQ������%lQlGLFWH�'HPHHU������/DXUHQFH�)DLYUH������0DULH�
/DXUH�.RWWOHU������1LFRODV�*UXFK\������1LFRODV�5LFKDUG����

���6HUYLFH�GH�JlQlWLTXH��($�����%LR7$5*HQ��1RUPDQGLH�8QLY��81,&$(1��&+8�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���1lSKURORJLH��5KXPDWRORJLH�HW�'HUPDWRORJLH�3lGLDWULTXH��&+8�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�G
$PLHQV��$PLHQV��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�GH�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���3VHXGRK\SRSDUDWK\URpGLH��3+3�$��33+3��*1$6��GLVWRUWLRQ�GX�UDWLR�GH�WUDQVPLVVLRQ��PXWDWLRQV�SHUWH�GH�IRQFWLRQ

5hVXPh��

/D�3VHXGR+\SR3DUDWK\URpGLH�GH�W\SH��$��3+3�$��HW�OD�3VHXGR3VHXGR+\SRSDUDWK\URpGLH��33+3��VRQW�GHX[�PDODGLHV�UDUHV�h
WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�SURYRTXlHV�SDU�GHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GX�JkQH�*1$6�VRXPLV�h�HPSUHLQWH�
FRGDQW�OD�SURWlLQH�*Vw��/D�3+3�$�HVW�FDXVlH�SDU�GHV�PXWDWLRQV�VXU�O{DOOkOH�PDWHUQHO�HW�HQWUDoQH�XQH�2VWlRG\VWURSKLH
+lUlGLWDLUH�G{$OEULJKW��$+2��HW�XQH�UlVLVWDQFH�h�OD�37+��WDQGLV�TXH�OD�33+3�DYHF�$+2�HW�VDQV�UlVLVWDQFH�KRUPRQDOH�HVW�OLlH�h
GHV�PXWDWLRQV�GH�O{DOOkOH�SDWHUQHO��&HWWH�lWXGH�YLVDLW�h�lWXGLHU�OD�WUDQVPLVVLRQ�GHV�PXWDWLRQV�GH�*1$6��1RXV�DYRQV�PHQl�XQH
lWXGH�UlWURVSHFWLYH�VXU�XQ�JUDQG�QRPEUH�GH�IDPLOOHV�PXWlHV�*1$6��3RXU�lYLWHU�XQ�ELDLV�GH�FRQVWDWDWLRQ�HQ�IDYHXU�G{XQH
SURSRUWLRQ�SOXV�lOHYlH�G{HQIDQWV�D~HFWlV�GX�h�OD �PDQLkUH�GRQW�OHV�SDWLHQWV�RQW �lWl�LQFOXV� �OHV �FDV�LQGH[�IDLVDQW �SDUWLH �GHV
IUDWULH�GH�GHVFHQGDQWV�RQW�lWl�H[FOXV��/H�UDWLR�GH�GLVWULEXWLRQ�GHV�DOOkOHV�PXWlV�D�lWl�FDOFXOl�h�SDUWLU�GHV�JlQRW\SHV�REVHUYlV
FKH]�GHV�GHVFHQGDQWV�GH�IDPLOOHV�QXFOlDLUHV�HW�D�lWl�FRPSDUl�DX�UDWLR�DWWHQGX�GH�����VHORQ�O
KlULWDJH�PHQGlOLHQ��]�WHVW�h
XQ�lFKDQWLOORQ�� �/D�WUDQVPLVVLRQ�HQ�IRQFWLRQ�GH�OD�VlYlULWl�HW�GX�SKlQRW\SH�GX�SDUHQW�WUDQVPHWWDQW�GH�OD�PXWDWLRQ�D
lJDOHPHQW�lWl�DQDO\VlH��DLQVL�TXH�OH�VH[�UDWLR��/
lWXGH�D�lWl�UlDOLVlH�VXU�����IDPLOOHV�QXFOlDLUHV�HW�D�LQFOXV�����GHVFHQGDQWV�
1RXV�DYRQV�PRQWUl�XQ�H[FkV�GH�WUDQVPLVVLRQ�PDWHUQHOOH�G{DOOkOHV�PXWlV�������3 ��������G{DXWDQW�SOXV�LPSRUWDQW�TXH�OHV
PXWDWLRQV�lWDLHQW�VlYkUHV���������3 �������HW�TXH�O{DOOkOH�SURYHQDLW�GH�OD�JUDQG�PkUH���������3 ��������8QH�GLVWULEXWLRQ
PHQGlOLHQQH�D�lWl�REVHUYlH�ORUVTXH�OHV�PXWDWLRQV�lWDLHQW�KlULWlHV�GX�SkUH��8Q�GlVlTXLOLEUH�GX�VH[�UDWLR�HQ�IDYHXU�GHV
IHPPHV�D�lWl�REVHUYl�SDUPL�OHV�SRUWHXUV��DYHF�XQ�VH[�UDWLR�lTXLOLEUl�FKH]�OHV�GHVFHQGDQWV�VDLQV��/D�GLVWRUVLRQ�GX�UDWLR�GH
WUDQVPLVVLRQ �VH[H�VSlFL�TXH �REVHUYlH �LFL �VXJJkUH �XQ �UsOH �GH �*Vw �GDQV �OD �ELRORJLH �GHV �RYRF\WHV �RX �GDQV �O
HPEU\RJHQkVH�
DYHF�GHV�LPSOLFDWLRQV�SRXU�OH�FRQVHLO�JlQlWLTXH�



6(66,21�&20081,&$7,216�)/$6+��� VLPRQ�9HUGH]

)/�����/mDSSRUW�GX�VhTXHQfDJH�GmH[RPH�GDQV�OD�GhFRXYHUWH�GH�YDULDWLRQV�SKDUPDFRJhQhWLTXHV�HQ�OLHQ�DYHF�OHV�WUDLWHPHQWV�GH
OmhSLOHSVLH�

$XWHXUV��

6LPRQ�9HUGH]���������3KLOLSSLQH�*DUUHW���������(PLOLH�7LVVHUDQW������$QWRQLR�9LWREHOOR���������)UlGlULF�7KUDQ�0DX�7KHP���������0DUF�%DUGRX[������-XOLHWWH
$OEXLVVRQ������&lOLQH�9HUVWX\IW������3DWULFN�&DOOLHU���������&KULVWHOOH�7KDXYLQ�5RELQHW���������/DXUHQFH�)DLYUH�������

���805�����*$'��,QVHUP��8QLYHUVLWl�%RXUJRJQH�)UDQFKH�&RPWl��'LMRQ��)UDQFH
���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���/DERUDWRLUH�&(5%$��&(5%$��6DLQW�2XHQ�O
$XPRQH��)UDQFH
���8QLWl�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JlQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ��'LMRQ��)UDQFH
���&,&�(&��8QLYHUVLWl�%RXUJRJQH�)UDQFKH�&RPWl��'LMRQ��)UDQFH
���'lSDUWHPHQW�GH�%LRORJLH�HW�3DWKRORJLH�GHV�7XPHXUV��&HQWUH�*HRUJHV�)UDQjRLV�/HFOHUF��'LMRQ��)UDQFH
���6HUYLFH�GH�JlQlWLTXH�PROlFXODLUH��SKDUPDFRJlQlWLTXH�HW�KRUPRQRORJLH��+sSLWDO�%LFmWUH��*URXSH�+RVSLWDOLHU�3DULV�6XG��$3�+3��/H�.UHPOLQ�%LFmWUH��
8QLY��3DULV�6XG��8QLWl�805�������)DFXOWl�GH�PlGHFLQH���'LMRQ��)UDQFH
���6HUYLFH�GH�F\WRJlQlWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���SKDUPDFRJlQRPLTXH�SKDUPDFRJlQlWLTXH�&<3�&��lSLOHSVLH�HQFlSKDORSDWKLH

5hVXPh��

,QWURGXFWLRQ���(Q�VXV�GH�OD�UHFKHUFKH�GH�YDULDWLRQV�SDWKRJkQHV�LPSOLTXlHV�GDQV�XQH�SDWKRORJLH��OH�VlTXHQjDJH�G{H[RPH�SHXW�SHUPHWWUH�OD
UHFKHUFKH�GH�YDULDWLRQV�VHFRQGDLUHV�D\DQW�XQ�OLHQ�DYHF�OD�SKDUPDFRJlQlWLTXH��8QH�LQWHUYHQWLRQ�FOLQLTXH�DGDSWlH�SRXUUDLW�GRQF�DPlOLRUHU�OD�SULVH�HQ
FKDUJH�GHV�SDWLHQWV�h�ULVTXH�LDWURJkQH�SDU�OD�SUlYHQWLRQ�HQ�DPRQW�GHV�WURXEOHV�GX�PlWDEROLVPH�RX�G{XQH�LQWROlUDQFH�PlGLFDPHQWHXVH��&HOD�DXUDLW
SRXU�H~HW�O{lYLFWLRQ�GH�QRPEUHXVHV�FRPSOLFDWLRQV�HQ�OLHQ�DYHF�GHV�WUDLWHPHQWV�HQ�FRXUV�HW�RX�IXWXUV�

�

0DWhULHO �HW �0hWKRGHV �� �$�Q �G{lYDOXHU �O{LQWlUmW �GH �OD �UHFKHUFKH �GH �O{LQIRUPDWLRQ �SKDUPDFRJlQlWLTXH �GDQV �OHV �GRQQlHV �JlQRPLTXHV �LVVXHV �GX
VlTXHQjDJH�G{H[RPH��QRXV�DYRQV�FUll�XQ�SLSHOLQH�ELRLQIRUPDWLTXH�SRXU�GlWHUPLQHU�OH�VWDWXW�GH�����YDULDWLRQV�GlFULWHV�HW�FODVVlHV�SDU�3KDUP*.%
DLQVL�TXH�OD�SUlVHQFH�GH�YDULDWLRQV�VWUXFWXUDOHV�VXU�FHV�JkQHV�G{LQWlUmWV��&H�SLSHOLQH�D�lWl�DSSOLTXl�h�XQH�FRKRUWH�GH����SDWLHQWV�lSLOHSWLTXHV�D�Q
GH�GlWHUPLQHU�GDQV�XQ�SUHPLHU�WHPSV�OD�IUlTXHQFH�GHV�YDULDWLRQV�SKDUPDFRJlQlWLTXHV�HQ�OLHQ�DYHF�XQ�WUDLWHPHQW�DQWLlSLOHSWLTXH��'DQV�XQ�VHFRQG
WHPSV��QRXV�DYRQV�H[WUDLW�O{LQIRUPDWLRQ�PlGLFDOH�SHUWLQHQWH�HQ�UDSSRUW�DYHF�OHV�YDULDWLRQV�GlWHFWlHV��1RXV�DYRQV��QDOHPHQW�FKHUFKl�h�FRUUlOHU�OHV
UlSRQVHV�DX[�WUDLWHPHQWV�SUHVFULWV�h�FHV�SDWLHQWV�DYHF�OHV�YDULDWLRQV�SKDUPDFRJlQlWLTXHV�GlWHFWlHV�

�

5hVXOWDWV���fWDQW�GRQQl�OHXUV�IUlTXHQFHV��VHXOHV�OHV�YDULDWLRQV�GH�FODVVH���VRQW�FRPSDWLEOHV�DYHF�XQH�SUDWLTXH�FOLQLTXH��'DQV�QRWUH�FRKRUWH��XQH
VHXOH�YDULDWLRQ�GH�FODVVH���GX�JkQH�&<3�&��HW�LPSOLTXlH�GDQV�OH�PlWDEROLVPH�GH�OD�SKlQ\WRpQH�D�lWl�GlWHFWlH��8Q�PlWDEROLVHXU�OHQW�HW�WUHL]H
PlWDEROLVHXUV�LQWHUPlGLDLUHV�RQW�lJDOHPHQW�lWl�LGHQWL�lV�GDQV�QRWUH�FRKRUWH�FRQFHUQDQW�FHWWH�PROlFXOH��3DUPL�OHV����SDWLHQWV�GH�OD�FRKRUWH�����RQW
UHjX�XQ�WUDLWHPHQW�SDU�SKlQ\WRpQH�LQWUDYHLQHXVH��'XUDQW�OHXUV�KRVSLWDOLVDWLRQV��FHV�SDWLHQWV�RQW�lWl�WUDLWlV�SDU�XQ�SURWRFROH�VWDQGDUG����PJ�NJ�GH
GRVH �GH �FKDUJH �HW ��PJ�NJ �SRXU �OD �GRVH �G{HQWUHWLHQ� �HW �WRXV �OHV �SDWLHQWV �LGHQWL�lV �FRPPH �PlWDEROLVHXUV �LQWHUPlGLDLUHV �RQW �PRQWUl �GHV
FRQFHQWUDWLRQV �SODVPDWLTXHV �VXSlULHXUHV �h �OD �FRQFHQWUDWLRQ �WR[LTXH ���� �PJ�/�� � �

�

&RQFOXVLRQ���&H�WUDYDLO�GlPRQWUH�TXH�OD�GlWHUPLQDWLRQ�GX�JlQRW\SH�&<3�&��HVW�SRVVLEOH�h�SDUWLU�GHV�GRQQlHV�G{H[RPH��&HOOH�FL�SRXUUDLW�DQWLFLSHU
OH�ULVTXH�GH�VXUGRVDJH�FDXVl�SDU�XQ�PlWDEROLVPH�GLPLQXl��0DOKHXUHXVHPHQW��OHV�OLPLWHV�GX�VlTXHQjDJH�G{H[RPH�QH�SHUPHWWHQW�SDV�GH�PHWWUH�HQ
lYLGHQFH�WRXWHV�OHV�YDULDWLRQV�LPSOLTXlHV�GDQV�OH�PlWDEROLVPH�GHV�PROlFXOHV�LPSOLTXlHV�GDQV�OH�WUDLWHPHQW�GH�O{lSLOHSVLH��XQH�SDUWLH�GH�FHOOHV�FL
lWDQW�FRQVWLWXlHV�GH�YDULDWLRQV�QRQ�FRGDQWHV��/H�VlTXHQjDJH�G{H[RPH�SHUPHW�FHSHQGDQW�G{H[WUDLUH�XQH�SDUWLH�GH�O{LQIRUPDWLRQ�SKDUPDFRJlQlWLTXH
HQ�OLHQ�DYHF�O{lSLOHSVLH��DYHF�XQ�LPSDFW�VXU�OD�SULVH�HQ�FKDUJH�GX�SDWLHQW��&HWWH�LQIRUPDWLRQ�SRXUUDLW�mWUH�HQULFKLH�SDU�O{XWLOLVDWLRQ�G{DXWUHV�DSSURFKHV
JlQRPLTXHV�WHOOHV�TXH�OH�VlTXHQjDJH�GH�JlQRPHV�



6(66,21�&20081,&$7,216�)/$6+��� 3DVFDOH�5LFKDUG

)/�����(WXGH�GH�Om$51P�GDQV�OHV�DQRPDOLHV�FRQVWLWXWLRQQHOOHV�GHV�JgQHV�LPSOLTXhV�GDQV�OHV�FDUGLRP\RSDWKLHV�KhUhGLWDLUHV

$XWHXUV��

0DJDOLH�/2',1������)ODYLH�$'(5������&lOLQH�/('(8,/������3DWULFLD�5($17������'HOSKLQH�'83,1�'(*8,1(������3KLOLSSH�&+$5521������3DVFDOH�5,&+$5'
���

���8)�&DUGLRJlQlWLTXH�HW�0\RJlQlWLTXH�0ROlFXODLUH�HW�FHOOXODLUH���+RSLWDX[�8QLYHUVLWDLUHV�GH�OD�3LWLl�6DOSmWULkUH��3DULV��)UDQFH
���8)�&DUGLRJlQlWLTXH�HW�0\RJlQlWLTXH��6HUYLFH�GH�%LRFKLPLH�0lWDEROLTXH��3DULV���)���������)UDQFH��+sSLWDX[�8QLYHUVLWDLUHV�GH�OD�3LWLl��6DOSmWULkUH�
&KDUOHV�)RL[����3DULV��)UDQFH
���8)�&DUGLRJlQlWLTXH�HW�0\RJlQlWLTXH��6HUYLFH�GH�%LRFKLPLH�0lWDEROLTXH��3DULV���)���������)UDQFH��+sSLWDX[�8QLYHUVLWDLUHV�GH�OD�3LWLl��6DOSmWULkUH�
&KDUOHV�)RL[��3DULV��)UDQFH
���6HUYLFH�GH�&DUGLRORJLH��+sSLWDO�+DXW�/lYkTXH��3HVVDF��)UDQFH���%RUGHDX[��)UDQFH
���6HUYLFH�GH�JlQlWLTXH�PlGLFDOH���&+8�3XUSDQ���7RXORXVH��)UDQFH
���'lSDUWHPHQW�GH�*lQlWLTXH���+RSLWDX[�8QLYHUVLWDLUHV�GH�OD�3LWLl�6DOSmWULkUH��3DULV��)UDQFH

0RWV�FOHIV���(SLVVDJH��3$;JHQH��FDUGLRP\RSDWKLH�KlUlGLWDLUH��$51P

5hVXPh��

,QWURGXFWLRQ���/HV�FDUGLRP\RSDWKLHV�VRQW�GHV�PDODGLHV�KlUlGLWDLUHV�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��0DOJUl�XQH�KlWlURJlQlLWl�JlQlWLTXH
LPSRUWDQWH��OH�JkQH�0<%3&��UHVWH�OH�JkQH�PDMHXU��'DQV�����GHV�FDV���OH�PlFDQLVPH�PXWDWLRQQHO�HQ�FDXVH�GDQV�0<%3&��HVW�O{KDSORLQVX�VDQFH���/HV
YDULDQWV �WRXFKDQW �OHV �VLWHV �FDQRQLTXHV �G{lSLVVDJH �VRQW �FODVVLTXHPHQW �FRQVLGlUlV �FRPPH �SDWKRJkQHV �WDQGLV �TXH �OHV �YDULDQWV �D~HFWDQW �OHV
VlTXHQFHV �LQWURQLTXHV ��DQTXDQWHV �h �FHV �VLWHV �VRQW �FRQVLGlUlV �FRPPH �GHV �YDULDQWV �GH �VLJQL�FDWLRQ �LQFRQQXH ��96,� �HQ �O{DEVHQFH �G{DQDO\VHV
IRQFWLRQQHOOHV� �WHOOHV �TXH �O{DQDO\VH �GH �O{$51P �SDU �57 �3&5 �RX �PLQLJkQHV� �

/{DQDO\VH�GHV�$51P�GX�SDWLHQW�LPSOLTXH�O{DFFkV�DX�WLVVX�G{H[SUHVVLRQ��FH�TXL�HVW�UDUH�GDQV�OH�FDGUH�GHV�FDUGLRP\RSDWKLHV��&H�WUDYDLO�D�SRXU�EXW
G{lWXGLHU �OD �IDLVDELOLWl� �HW �GH�YDOLGHU �O{DQDO\VH�GHV�WUDQVFULWV �h �SDUWLU �G{XQ�SUlOkYHPHQW �VXU �WXEH�3$;JHQH�HW �G{lYDOXHU �O{H~HW �GH�FHUWDLQV �YDULDQWV
JlQRPLTXHV�VXU�O{lSLVVDJH�

3DWLHQWV���4XLQ]H�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�LGHQWL�lV�SDU�VlTXHQjDJH�KDXW�GlELW�GH�SDQHOV�GH�JkQHV�GH�FDUGLRP\RSDWKLHV�RQW�lWl�LQFOXV�GDQV
FHWWH�lWXGH��/HV�YDULDQWV�VlOHFWLRQQlV�VRQW�LQWURQLTXHV�HW�H[RQLTXHV�HW�VXVFHSWLEOHV�G{LQGXLUH�XQH�DQRPDOLH�G{lSLVVDJH������YDULDQWV�GDQV�OH�JkQH
0<%3&�����YDULDQWV�GDQV�OH�JkQH�0<+��HW���YDULDQW�GDQV�OH�JkQH�)/1&��3DUPL�FHV�YDULDQWV����WRXFKHQW�OH�QXFOlRWLGH�*�HQ����GX�VLWH�GRQQHXU
G{lSLVVDJH����VRQW�H[RQLTXHV��V\QRQ\PHV�RX�IDX[�VHQV�����VRQW�VLWXlV�GDQV�XQH�UlJLRQ�LQWURQLTXH�SURIRQGH��XQ�DOWkUH�SRVVLEOHPHQW�OH�SRLQW�GH
EUDQFKHPHQW�HW�XQ�SRXUUDLW�DOWlUHU�OH�VLWH�DFFHSWHXU�SURFKH������

0hWKRGH �� �/HV �$51 �WRWDX[ �VRQW �H[WUDLWV �h �SDUWLU �GH �O\PSKRF\WHV �LVVXV �G{XQ �SUlOkYHPHQW �YHLQHX[ �VXU �WXEH �3$;JHQH �RX �G{XQH �OLJQlH
O\PSKREODVWRLGH��/HV�$51P�LVVXV�GH�OD�WUDQVFULSWLRQ�LOOlJLWLPH�VRQW�UlWUR�WUDQVFULWV�SDU�57�3&5�SXLV�VlTXHQFlV�SDU�OD�PlWKRGH�GH�6DQJHU�

5hVXOWDWV���$SUkV�RSWLPLVDWLRQ�GH�OD�WHFKQLTXH��OHV�VlTXHQFHV�REWHQXHV�SRXU�OHV�YDULDQWV�GRQW�OD�FRQVlTXHQFH�VXU�O{lSLVVDJH�lWDLW�FRQQXH��Q ���
PRQWUHQW�XQ�UlVXOWDW�VLPLODLUH�h�FHOXL�DWWHQGX��YDOLGDQW�DLQVL�OD��DELOLWl�GH�FHWWH�DSSURFKH��/HV�UlVXOWDWV�REWHQXV�VXU�$51P�LVVXV�GH�3D[JHQH�VRQW
LGHQWLTXHV �h �FHX[�REWHQXV �DYHF �OHV �$51P�LVVXV �GHV �OLJQlHV �O\PSKREODVWRLGH� �SHUPHWWDQW �XQH�DQDO\VH �SOXV �UDSLGH �HQ �V{D~UDQFKLVVDQW �GH �O{lWDSH
G{LPPRUWDOLVDWLRQ�G{XQH�OLJQlH�HW�IDFLOLWDQW�OHV�PRGDOLWlV�SUlDQDO\WLTXHV�HQ�SDUWLFXOLHU�GH�WUDQVSRUW�GX�VDQJ�

3RXU�OHV�YDULDQWV��Q �����GRQW�OD�FRQVlTXHQFH�VXU�O{lSLVVDJH�lWDLW�LQFRQQXH��O{DQDO\VH�GHV�$51P�D�SHUPLV�G{DSSRUWHU�XQH�FRQFOXVLRQ�GH�O{LPSDFW�GHV
YDULDQWV��HW�DLQVL�GH�OHV�FODVVHU�FRPPH�SUREDEOHPHQW�SDWKRJkQHV�RX�SUREDEOHPHQW�ElQLQV�

&RQFOXVLRQ

/{DQDO\VH�GHV�$51P�h�SDUWLU�G{XQ�WXEH�3$;JHQH�SHUPHW�XQH�lWXGH��DEOH�HW�IDFLOLWlH�GHV�WUDQVFULWV�FDUGLDTXHV�HQ�VH�VRXVWUD\DQW�GH�OD�FRQWUDLQWH
G{DFFkV�DX�WLVVX�G{H[SUHVVLRQ� �/HV�YDULDQWV �GH�FODVVL�FDWLRQ�LQFRQQXH�RQW �SX�mWUH�UHFODVVlV� �DPlOLRUDQW �DLQVL �OH �GLDJQRVWLF �PROlFXODLUH� �OH �FRQVHLO
JlQlWLTXH�HW�SHUPHWWDQW�XQH�PHLOOHXUH�SULVH�HQ�FKDUJH�GHV�IDPLOOHV�



6(66,21�&20081,&$7,216�)/$6+��� 0DXUR�7855,1,

)/�����/D�JhQhWLTXH�GH�VXVFHSWLELOLWh�GHV�PDODGLHV�FRPPXQHV�GDQV�OD�SUDWLTXH�FOLQLTXH��/D�UhJXODWLRQ�FOLQLTXH�GHV�WHVWV�GHV
WKURPERSKLOLHV�QRQ�UDUHV��715��GDQV�OD�SUhGLFWLRQ�SUhYHQWLRQ�GH�OD�PDODGLH�WKURPERHPEROLTXH�YHLQHXVH��07(9�

$XWHXUV��

0DXUR�7855,1,������&DWKHULQH�%285*$,1����

�����8QLYHUVLWl�GH�1DQWHV��1DQWHV��)UDQFH
���&(50(6���,16(50��3DULV��)UDQFH

0RWV�FOHIV���0DODGLHV�FRPSOH[HV���0DODGLH�WKURPERHPEROLTXH�YHLQHXVH��07(9����7KURPERSKLOLHV�QRQ�UDUHV��715����WHVWV�SUlGLFWLIV���SUlYHQWLRQ
SULPDLUH�HW�VHFRQGDLUH

5hVXPh��

,QWURGXLW�DX�OHQGHPDLQ�GH�O{LGHQWL�FDWLRQ�GHV�715��DX�PLOLHX�GHV�DQQlHV����D�Q�GH�SUlGLUH�HW�GH�SUlYHQLU�OD�PDODGLH�WKURPERHPEROLTXH�YHLQHXVH
�07(9���OH�ELODQ�JlQlWLTXH�SRXU�OHV�c�WKURPERSKLOLHV�QRQ�UDUHV�e��715��HVW�XQ�H[HPSOH�DVVH]�UDUH�GH�WHVW�JlQlWLTXH�GH�VXVFHSWLELOLWl�SRXU�XQH
PDODGLH�FRPSOH[H�h�DYRLU�IUDQFKL�OH�SDV�G{XQ�YlULWDEOH�XVDJH�GH�URXWLQH�HQ�FOLQLTXH��%LHQ�TXH�FH�WHVW�VRLW�OH�SOXV�UlSDQGX�GHV�WHVWV�GH�JlQlWLTXH

SRVW�QDWDOH�HQ�)UDQFH��VRQ�XVDJH�IDLW�HQFRUH�O{REMHW�GH�FRQWURYHUVH�PlGLFDOH�

&HW�DUWLFOH�HVTXLVVH�OD�WUDMHFWRLUH�GH�VD�UlJXODWLRQ�FOLQLTXH�HW�LOOXVWUH�O{LPSRUWDQFH�GX�FRQWH[WH�VSlFL�TXH�G{XVDJH�SRXU�FRPSUHQGUH�VD�GL~XVLRQ�
&HWWH�DQDO\VH�YLVH�h�QRXUULU�XQH�Ul�H[LRQ�SOXV�JlQlUDOH�VXU�OHV�HQMHX[�TXH�SRVH�O{LQWlJUDWLRQ�FOLQLTXH�GHV�WHVWV�JlQlWLTXHV�SRXU�OHV�PDODGLHV

FRPPXQHV��HQ�FRQVLGlUDQW�QRWDPPHQW�OHV�PRGDOLWlV�GH�Gl�QLWLRQ�GH�O{XWLOLWl�FOLQLTXH�G{XQ�WHVW��VWDWLVWLTXH�YV�ELRORJLTXH���GHV�VXMHWV�GX�WHVW��OH�FDV
LQGH[�YV�VHV�DSSDUHQWlV���HW�GHV�FULWkUHV�HQ�VRXV�WHQGDQW�O{DFFkV��PRGDOLWlV�GHV�FDOFXOV�PlGLFR�lFRQRPLTXHV��



6(66,21�&20081,&$7,216�)/$6+��� $GULHQ�*HRUJHV

)/�����'HV�PXWDWLRQV�UDUHV�GX�JgQH�GX�5hFHSWHXU�e�OD�3URVWDF\FOLQH�LGHQWLohHV�GDQV�GHV�SDWLHQWV�GH�'\VSODVLH�)LEURPXVFXODLUH
HW�GH�'LVVHFWLRQ�6SRQWDQhH�GH�Om$UWgUH�&RURQDLUH

$XWHXUV��

$GULHQ�*HRUJHV������-XOLHWWH�$OEXLVVRQ������7DNL\�%HUUDQGRX������'lOLD�'XSUl������9DOHQWLQD�'{(VFDPDUG������$XUlOLHQ�/RUWKLRLU������3DWULFN�%UXQHYDO����
����$QWRQLR�'L�1DU]R������'DQLHOOD�.DGLDQ�'RGRY������-H~UH\�2OLQ������(ZD�:DUFKRO������$ONVDQGHU�3UHMELV]������$QGU]HM�-DQXV]HZLF]������'DYLG�$GODP
��������1LFRODV�&RPEDUHW������3DVFDO�0RWUH~������(OHQL�*LDQQRXODWRX�������5REHUW�*UDKDP�������/DXUHQFH�$PDU������0LFKHO�$]L]L������+HDWKHU�*RUQLN
������6DQWL�*DQHVK�������-DVRQ�.RYDFLF�������;DYLHU�-HXQHPDLWUH���������1DELOD�%RXDWLD�1DML����

���3$5&&�+(*3��8QLYHUVLWl�GH�3DULV��3DULV��)UDQFH
���&HQWUH�GH�UlIlUHQFH�GH�PDODGLHV�YDVFXODLUHV�UDUHV��$3�+3��3DULV��)UDQFH
���,FDKQ�6FKRRO�RI�0HGLFLQH��0RXQW�6LQDL�*HQHUDO�+RVSLWDO��1HZ�<RUN��(WDWV�8QLV
���6HUYLFH�G
$QDWRPR�3DWKRORJLH��+(*3��$3�+3��3DULV��)UDQFH
���'HSDUWPHQW�RI�+\SHUWHQVLRQ��,QVWLWXWH�RI�&DUGLRORJ\��:DUVDZ��3RORJQH
���'HSDUWPHQW�RI�+\SHUWHQVLRQ��,QVWLWXWH�RI�&DUGLRORJ\��:DUVDZ��)UDQFH
���'HSDUWPHQW�RI�&DUGLRYDVFXODU�6FLHQFHV��*OHQ�HOG�+RVSLWDO��/HLFHVWHU��5R\DXPH�8QL
���1DWLRQDO�,QVWLWXWH�IRU�+HDOWK�5HVHDUFK��1,+5��/HLFHVWHU�%LRPHGLFDO�5HVHDUFK�&HQWUH��*OHQ�HOG�+RVSLWDO��/HLFHVWHU��5R\DXPH�8QL
���'lSDUWHPHQW�GH�&DUGLRORJLH��+sSLWDO�8QLYHUVLWDLUH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����0ROHFXODU�&DUGLRORJ\�DQG�%LRSK\VLFV�'LYLVLRQ��9LFWRU�&KDQJ�&DUGLDF�5HVHDUFK�,QVWLWXWH��6LGQH\��$XVWUDOLH
����'HSDUWPHQW�RI�&DUGLRYDVFXODU�0HGLFLQH��+HDUW�DQG�9DVFXODU�,QVWLWXWH��&OHYHODQG�&OLQLF��&OHYHODQG��(WDWV�8QLV
����0LFKLJDQ�0HGLFLQH��8QLYHUVLW\�RI�0LFKLJDQ��$QQ�$UERU��(WDWV�8QLV
����,FDKQ�6FKRRO�RI�0HGLFLQH��0RXQW�6LQDL�*HQHUDO�+RVSLWDO��1HZ�<RUN��)UDQFH

0RWV�FOHIV���'\VSODVLH�)LEURPXVFXODLUH��'LVVHFWLRQ�6SRQWDQlH�GH�O
$UWkUH�&RURQDLUH��PXWDWLRQV�UDUHV��SURVWDF\FOLQH

5hVXPh��

%DFNJURXQG� �)LEURPXVFXODU �'\VSODVLD ��)0'� �DQG �6SRQWDQHRXV �&RURQDU\ �$UWHU\ �'LVVHFWLRQ ��6&$'� �DUH �QRQ�DWKHURVFOHURWLF �DUWHULDO �GLVHDVHV
SUHGRPLQDQWO\�D~HFWLQJ�ZRPHQ��/LWWOH�LV�NQRZQ�DERXW�WKHLU�SK\VLRSDWKRORJ\�PHFKDQLVPV�

2EMHFWLYHV��:H�DLP�DW�LGHQWLI\LQJ�JHQHWLF�FDXVHV�WR�HOXFLGDWH�PROHFXODU�PHFKDQLVPV�LPSDLUHG�LQ�)0'�DQG�6&$'�

0HWKRGV��:H�DQDO\]HG����H[RPH�VHTXHQFLQJ�GDWDVHWV�WKDW�LQFOXGH�IDPLOLDO�DQG�VSRUDGLF�)0'�FDVHV�DQG�DSSOLHG�LQ�VLOLFR�SULRULWL]DWLRQ�WRROV��)ROORZ�
XS�ZDV�FRQGXFWHG�E\�WDUJHWHG�RU�6DQJHU�VHTXHQFLQJ��������)0'�DQG�����6&$'�SDWLHQWV��RU�ORRNXSV�LQ�H[RPH������)0'��RU�JHQRPH�VHTXHQFHV
�����6&$'���DOO�LQGHSHQGHQW�DQG�XQUHODWHG��75$3'�EXUGHQ�WHVW�ZDV�XVHG�WR�WHVW�HQULFKPHQW�LQ�SDWLHQWV�FRPSDUHG�WR�JQRP$'��7KH�ELRORJLFDO�H~HFWV
RI�UDUH�YDULDQWV�RQ�UHFHSWRU�VLJQDOLQJ�DQG�SURWHLQ�H[SUHVVLRQ�ZHUH�FKDUDFWHUL]HG�XVLQJ�WUDQVLHQW�RYHUH[SUHVVLRQ�LQ�KXPDQ�FHOOV�

5HVXOWV��:H�LGHQWL�HG�D�VKDUHG�UDUH�ORVV�RI�IXQFWLRQ��/R)��YDULDQW��0$)JQRP$' ����������E\�DQ�)0'�VLEOLQJ�LQ�WKH�SURVWDJODQGLQ�,��UHFHSWRU��,3��JHQH
�37*,5���D�NH\�SOD\HU�LQ�YDVFXODU�UHPRGHOLQJ�WKDW�ZDV�UDQNHG�DV�WKH�WRS�FDQGLGDWH�IURP�WKH�LQ�VLOLFR�SULRULWL]DWLRQ���6FUHHQLQJ�RU�ORRNXS�LQ�!�����
)0'�SDWLHQWV�UHYHDOHG�IRXU�DGGLWLRQDO�/R)V�DOOHOHV�FDUULHUV�DQG�D�SXWDWLYH�HQULFKPHQW�LQ�)0'��375$3' �g�������LQ�DGGLWLRQ�WR�VHYHUDO�UDUH�PLVVHQVH
YDULDQWV��:H�FRQ�UPHG�WKH�/R)V��4���;�DQG�3��5IV;���DQG���PLVVHQVH��/��3��WR�VHYHUHO\�LPSDLU�,3�IXQFWLRQ�LQ�YLWUR��*HQHWLF�DQDO\VHV�RI�37*,5�LQ
6&$'�UHYHDOHG�RQH�SDWLHQW�ZKR�FDUULHV�4���;��RQH�ZLWK�/��3�DQG�D�RQH�FDUU\LQJ�D�UDUH�DQG�QRYHO�VSOLFLQJ�YDULDQW��F������&!*��

&RQFOXVLRQV��2XU�VWXG\�VKRZV�WKDW�UDUH�JHQHWLF�GHIDXOWV�LQ�37*,5�DUH�SXWDWLYH�FDXVHV�RI�)0'�DQG�6&$'�SURYLGLQJ�HYLGHQFH�IRU�SURVWDF\FOLQ
VLJQDOLQJ�LQ�QRQ�DWKHURVFOHURWLF�VWHQRVLV�DQG�GLVVHFWLRQ�

3LgFH�MRLQWH���$EVWUDFW�$VV�*HvQ������GRF[



6(66,21�&20081,&$7,216�)/$6+��� )ODYLH�$GHU

)/�����5hYLVLRQ�GHV�YDULDQWV�LGHQWLohV�GDQV�OH�FDGUH�GX�GLDJQRVWLF�PROhFXODLUH�GDQV�OHV�FDUGLRP\RSDWKLHV�K\SHUWURSKLTXHV��
&RQVhTXHQFHV�GDQV�OD�SULVH�HQ�FKDUJH�IDPLOLDOH�

$XWHXUV��

)ODYLH�$'(5���������$GULHQ�%25*(/������$OH[DQGUH�02(50$1������3$75,&,$�5($17������&DUROLQH�5225<&.�7+$0%2������3KLOLSSH�&+$5521��������
3DVFDOH�5,&+$5'����

���)DFXOWl�GH�3KDUPDFLH��8QLYHUVLWl�GH�3DULV��3DULV��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�0lWDEROLTXH��8)�FDUGLRJlQlWLTXH��$3+3�+8�3LWLl�6DOSlWULkUH�&KDUOHVIRL[��3DULV��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+58�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�&DUGLRORJLH��&+8�%RUGHDX[��%25'($8;��)UDQFH
���6HUYLFH�GH�JlQlWLTXH��&+8�%RUGHDX[��%25'($8;��)UDQFH
���&HQWUH�GH�UlIlUHQFH�SRXU�OHV�PDODGLHV�FDUGLDTXHV�KlUlGLWDLUHV��+sSLWDX[�8QLYHUVLWDLUHV�3LWLl�6DOSmWULkUH��3$5,6��)UDQFH
���,16(50��805B6��������6RUERQQH�8QLYHUVLWl��3$5,6��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�0lWDEROLTXH��8)�FDUGLRJlQlWLTXH��+sSLWDX[�8QLYHUVLWDLUHV�3LWLl�6DOSmWULkUH��3$5,6��)UDQFH

0RWV�FOHIV���1*6��FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��UlYLVLRQ�GLDJQRVWLF��GLDJQRVWLF�SUl�V\PSWRPDWLTXH

5hVXPh��

,QWURGXFWLRQ

/HV�FDUGLRP\RDSWKLHV �K\SHUWURSKLTXHV�VRQW �GHV �PDODGLHV �GH�WUDQVPLVVLRQ�PDMRULWDLUHPHQW �DXWRVRPLTXH�GRPLQDQWH� �/H �SUHPLHU �JkQH�0<+�
LPSOLTXl�GDQV�FHWWH�PDODGLH�D�lWl�PLV�HQ�lYLGHQFH�HQ�������GHSXLV�OH�VSHFWUH�PROlFXODLUH�V{HVW�lWHQGX�h�XQH�YLQJWDLQH�GH�JkQHV�GRQW���JkQHV
UHSUlVHQWHQW�����GHV�SDWLHQWV�PXWlV��/RUVTX{XQ�YDULDQW�FDXVDO�HVW�LGHQWL�l�FKH]�XQ�FDV�LQGH[��XQ�JlQRW\SDJH�HVW�SURSRVl�DX[�DSSDUHQWlV�HW�XQ
VXLYL�FDUGLRORJLTXH�HVW�DORUV�UlDOLVl�FKH]�OHV�SRUWHXUV�GX�YDULDQW�

$YDQW�O{XWLOLVDWLRQ�GX�VlTXHQjDJH�KDXW�GlELW�VHXOV�OHV���JkQHV�PDMHXUV�lWDLHQW�VlTXHQFlV��'DQV�OHV�FDUGLRP\RSDWKLHV��&0���OD�IUlTXHQFH�DOOkOLTXH
GHV�YDULDQWV�SRWHQWLHOOHPHQW�FDXVDX[�GRLW�mWUH����������:DOVK���������/{DFFkV�DX[�EDVHV�GH�GRQQlHV�GH��SRSXODWLRQV���*QRP$'��QRXV�D�DPHQl�h
UHFODVVL�HU�GHV�YDULDQWV�FRQVLGlUlV�SUlDODEOHPHQW�SDWKRJkQHV��/H�EXW�GH�FH�WUDYDLO�D�lWl�G{lYDOXHU�O{LQWlUmW�GX�UH�VlTXHQjDJH�G
XQ�SDQHO�GH�JkQHV
GH�&0�FKH]�GHV�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�GRQW�OD�SDWKRJlQLFLWl�HVW�UHPLVH�HQ�FDXVH�

3DWLHQWV�HW�PhWKRGHV

����IDPLOOHV�SRUWHXVHV�G{XQ�GHV����YDULDQWV�LQLWLDOHPHQW�LQWHUSUlWlV�SDWKRJkQHV�RQW�lWl�VlOHFWLRQQlHV��3RXU����G{HQWUH�HOOHV��GX�GLDJQRVWLF�SUl�
V\PWSPDWLTXH ��'36� �DYDLW �lWl �UlDOLVl �HW �HOOHV �RQW �GRQF �ElQl�FLl �GX �VlTXHQjDJH �G{XQ �SDQHO �GH ��� �JkQHV �GH �FDUGLRP\RSDWKLHV� �/HV �YDULDQWV
SDWKRJkQHV�RX�SUREDEOHPHQW�SDWKRJkQHV�RQW�lWl�UHWHQXV�SRXU�O{DQDO\VH��/HV�DSSDUHQWlV�RQW�lWl�WHVWlV�HQ�VlTXHQjDJH�6DQJHU�SRXU�FHV�YDULDQWV�

5hVXOWDWV

8QH�DXWUH�FDXVH�PROlFXODLUH�FHUWDLQH�SUREDEOH�D�lWl�UHWURXYlH�GDQV����IDPLOOHV��������/HV�QRXYHDX[�YDULDQWV�RQW�lWl�LGHQWL�l�GDQV����JkQHV�QRQ
WHVWlV�DX�PRPHQW�GX��HU�GLDJQRVWLF��3DUPL�OHV�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�UlFXUUHQWV��DXFXQ�YDULDQWV�FRPPXQ�Q{D�lWl�LGHQWL�l��&HV�UlVXOWDWV�VRQW
FRKlUHQWV�DYHF�O{KlWlURJlQLWl�JlQlWLTXH�HW�DOOlOLTXH�GH�OD�PDODGLH��$XFXQ�YDULDQW�FDXVDO�Q{D�lWl�UHWURXYl�FKH]����GH�FHV�FDV�LQGH[�

&RQFHUQDQW�OHV�DSSDUHQWlV�����LQGLYLGXV���SDUPL����'36�QlJDWLIV�UlDOLVlV�����QH�VRQW�SRUWHXUV�G{DXFXQ�QRXYHDX�YDULDQW�HW�OH�VXLYL�FDUGLDTXH�Q{HVW
SDV�PRGL�l���+XLW�VRQW�SRUWHXUV�GX�QRXYHDX�YDULDQW�HW�XQH�UHSULVH�GX�VXLYL�FDUGLDTXH�OHXU�HVW�SURSRVlH��3RXU�OHV����SDWLHQWV�SRVLWLIV�SRXU�OH�SUHPLHU
YDULDQW �LQFOXDQW ��� �'36� ��� �VRQW �SRUWHXUV �GX �QRXYHDX �YDULDQW �FDXVDO �HW �OH �VXLYL �FDUGLRORJLTXH �Q{D �SDV �lWl �PRGL�l� �+XLW �'36 �VRQW �LQGHPQHV �GX
QRXYHDX�YDULDQW�HW�OHXU�VXLYL�FDUGLDTXH�D�lWl�OHYl�

'DQV�OHV�IDPLOOHV�GDQV�OHVTXHOOHV�DXFXQ�QRXYHDX�YDULDQW�Q{D�lWl�LGHQWL�l��XQ�VXLYL�FDUGLRORJLTXH�D�lWl�SURSRVl�DX[�DSSDUHQWlV�GH�SUHPLHU�GHJUl
FRPPH�GDQV�WRXWH�IDPLOOH�QRQ�JlQRW\SlH�

&RQFOXVLRQ��

/D�UlDQDO\VH�GHV�FDV�LQGH[�SRUWHXUV�GH�YDULDQWV�UHPLV�HQ�FDXVH�SDU�VlTXHQjDJH�KDXW�GlELW �D�SHUPLV�G{LGHQWL�HU�XQH�QRXYHOOH�FDXVH�PROlFXODLUH
GDQV�����GHV�FDV��/D�SULVH�HQ�FKDUJH�FDUGLRORJLTXH�GH�FHV�SDWLHQWV�HW�OHXUV�DSSDUHQWlV�D�lWl�DGDSWlH�VHORQ�FHV�QRXYHDX[�UlVXOWDWV��&H�WUDYDLO
PRQWUH�O{LQWlUHW�GH�OD�UlYLVLRQ�PROlFXODLUH�GDQV�OH�FDGUH�GHV�FDUGLRP\RSDWKLHV�D�Q�G{DGDSWHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�HW�GH�OHXU�IDPLOOH�

�



6(66,21�&20081,&$7,216�)/$6+��� 5DKPD�0DQL

)/�����6SHFWUH�JhQhWLTXH�GH�OD�G\VNLQhVLH�FLOLDLUH�SULPLWLYH�HQ�7XQLVLH�HW�LGHQWLoFDWLRQ�G
XQ�DOOgOH�PDMHXU�0hGLWHUUDQhHQ

$XWHXUV��

5DKPD�0$1,���������6DEULQD�%(/.$&(0������=RKUD�628$������6DQGUD�&+$1727������*X\�0217$17,1������6\OYLH�7,66,(5������%UXQR�&23,1������-LKHQ
%28*8,/$������1LFRODV�5,9(�/(�*28$5'������/DPLD�%28*+$0285$������6DOPD�%(1�$0(85������0RQJLD�+$&+,&+$������5DRXGKD�%28662))$5$�����
.KDGLMD�%2866(77$������6DPLD�+$028'$������$ELU�%('28,������+DELE�%(6%(6�������6HLI�0(''(%������.DULPD�&+5$(,7�������0RQLD�.+/,)$������
(VWHOOH�(6&8',(5������6HUJH�$06(/(0������,PHG�0$%528.������0DULH�/(*(1'5(����

���8�)��GH�*lQlWLTXH�0ROlFXODLUH���+sSLWDO�7URXVVHDX��3DULV��)��������)UDQFH
���8QLWl�GH�5HFKHUFKH�85��(6�����)DFXOWl�GH�0lGHFLQH�GH�6RXVVH��6RXVVH��������7XQLVLH
���8)�GH�*lQlWLTXH�&KURPRVRPLTXH��+sSLWDO�7URXVVHDX��3DULV��)��������)UDQFH
���8�)��GH�*lQlWLTXH�0ROlFXODLUH��+sSLWDO�7URXVVHDX��3DULV��)��������)UDQFH
���6HUYLFH�GH�3lGLDWULH���&+8�)DUKDW�+$&+('��6RXVVH��������7XQLVLH
���6HUYLFH�GH�3lGLDWULH���&+8�+HGL�&+$.(5��6ID[��������7XQLVLH
���6HUYLFH�GH�3lGLDWULH���&+8�7DKDU�6)$5��0DKGLD��������7XQLVLH
���'lSDUWHPHQW�GH�3lGLDWULH�%���+sSLWDO�%lFKLU�+$0=$��7XQLV��������7XQLVLH
���'lSDUWHPHQW�GH�3lGLDWULH�%��+sSLWDO�%lFKLU�+$0=$��7XQLV��������7XQLVLH
����6HUYLFH�GH�3lGLDWULH���&+8�)DWWRXPD�%285*8,%$��0RQDVWLU��������7XQLVLH
����6HUYLFH�GH�3lGLDWULH���&+8�0RKDPHG�7/$7/,����1DEHXO��������7XQLVLH
����6HUYLFH�GH�3lGLDWULH���+sSLWDO�5lJLRQDO�06$.(1��0VDNHQ��������7XQLVLH

0RWV�FOHIV���G\VNLQlVLH�FLOLDLUH�SULPLWLYH��V\QGURPH�GH�.DUWDJHQHU��FLOV��H~HW�IRQGDWHXU��&&'&��

5hVXPh��

/D�G\VNLQlVLH�FLOLDLUH�SULPLWLYH��'&3��HVW�XQH�FLOLRSDWKLH�KlUlGLWDLUH�UDUH�����������h���������QDLVVDQFHV�VHORQ�OHV�SRSXODWLRQV��HW�JlQlWLTXHPHQW
KlWlURJkQH��SOXV�GH����JkQHV�LPSOLTXlV���&HWWH�PDODGLH�HVW�GXH�h�XQ�GlIDXW�GH�PRELOLWl�GHV�FLOV�PRELOHV��FLOV�GH�O{lSLWKlOLXP�UHVSLUDWRLUH��GX�WUDFWXV
JlQLWDO�IlPLQLQ��FLO �QRGDO��HW�GX��DJHOOH�GHV�VSHUPDWR]RpGHV��&H�GlIDXW�HQWUDLQH�XQH�DOWlUDWLRQ�GH�OD�FODLUDQFH�PXFRFLOLDLUH��LQIHFWLRQV�FKURQLTXHV
GHV�YRLHV�UHVSLUDWRLUHV�KDXWHV�HW�EDVVHV���XQ�GlIDXW�GH�ODWlUDOLVDWLRQ�GHV�RUJDQHV��VLWXV�LQYHUVXV��FKH]�����GHV�SDWLHQWV�HW�IUlTXHPPHQW�XQH
K\SRIHUWLOLWl�PDVFXOLQH��DVWKlQRVSHUPLH��HW�IlPLQLQH��GlIDXW�GH�PRELOLWl�GHV�FLOV�WXEDLUHV��

/H�VSHFWUH�PXWDWLRQQHO�DFWXHO�GH�OD�'&3�D�SULQFLSDOHPHQW�lWl�lWXGLl�FKH]�GHV�SDWLHQWV�G{RULJLQH�HXURSlHQQH��LO�H[LVWH�QRWDPPHQW�SHX�GH�GRQQlHV
FRQFHUQDQWOHV�SDWLHQWV�1RUG�$IULFDLQV��/{REMHFWLI�GHO{lWXGHG{XQH�FRKRUWH�GH�SDWLHQWV�WXQLVLHQVlWDLW�GRXEOH��L���FRQ�UPHU�SDU�OD�JlQlWLTXH�PROlFXODLUH
OH�GLDJQRVWLF�VXVSHFWl�FOLQLTXHPHQW��VFRUH�3,&$'$5��HW�LL��H[SORUHU�OH�VSHFWUH�JlQlWLTXH�GH�OD�'&3�GDQVFHWWH�SRSXODWLRQ�

4XDUDQWH�SDWLHQWV�����IDPLOOHV��DYHF�IRUWH�VXVSLFLRQ�FOLQLTXH�GH�'&3�RQW�lWl�UHFUXWlV�DX�VHLQ�GH��GlSDUWHPHQWV�GH�SlGLDWULH�WXQLVLHQV��3RXU�FKDTXH
FDV�LQGH[��OHV����JkQHV�GH�'&3�RQW�lWl�VlTXHQFlV�SDU�XQ�SDQHO�FLEOl�

/{lWXGH �GHV ��� �JkQHV �D �LGHQWL�l �GHV �PXWDWLRQV �EL�DOOlOLTXHV �GDQV ������������ �GHV �IDPLOOHV� �/HV �PXWDWLRQV �RQW �lWl �PLVHV �HQ �lYLGHQFH �GDQV �KXLW
JkQHV�FRQQXV��&&'&����������'1$+���������+<',1�������77&���������'5&��������'1$,��������&&'&���������HW�563+�������/H�VSHFWUH�GHV
JkQHV�LPSOLTXlV�FKH]�OHV�SDWLHQWV�WXQLVLHQV�lWXGLlV�HVW�WUkV�GL~lUHQW�GH�FHOXL�GlFULW�GDQV�OD�OLWWlUDWXUH��(Q�H~HW��OHV���JkQHV�GlFULWV�FRPPH�OHV�SOXV
IUlTXHPPHQW�LPSOLTXlV�z�DX�VHLQ�GH�SRSXODWLRQV�PDMRULWDLUHPHQW�G{RULJLQH�HXURSlHQQH�z�VRQW��'1$+���������'1$+���������&&'&����������
&&'&��������HW�'1$,���������

3UkV�G{XQ�TXDUW���������GHV�SDWLHQWV�WXQLVLHQV�LQGlSHQGDQWV�SRUWDLHQW�OD�PXWDWLRQ�F�����GHO�GH�&&'&����/D�FDUWRJUDSKLH�SDU�SXFH�613�GX�ORFXV
&&'&���FKH]���SDWLHQWV�1RUG�$IULFDLQV��GHX[�7XQLVLHQV��GHX[�$OJlULHQV�HW�GHX[�0DURFDLQV��QRQ�DSSDUHQWlV�HW�SRUWHXUV�GH�F�����GHO��D�UlYlOl�XQ
IUDJPHQW �FKURPRVRPLTXH �DQFHVWUDO �FRPPXQ ����� �h ���� �0E� �FRQ�UPDQW �O{H~HW �IRQGDWHXU� �(Q �XWLOLVDQW �OD �PlWKRGH �GX �GlVlTXLOLEUH �GH �OLDLVRQ
c*DPPDe� �QRXV �DYRQV �HVWLPl �TXH �O{DQFmWUH �FRPPXQ �OH �SOXV �UlFHQW �SRUWHXU �GH �F�����GHO �D �YlFX �DX �PRLQV ����� �h ����� �DQV �SOXV �WsW�

/
LGHQWL�FDWLRQ�GH�FHW�DOOkOH�PDMHXU�QRXV�SHUPHW�GHSURSRVHU�XQH�VWUDWlJLH�GH�GLDJQRVWLF�JlQlWLTXH�SRXU�OHV�SDWLHQWV�1RUG�$IULFDLQVSUlVHQWDQW�GHV
VLJQHV�FOLQLTXHV�WUkV�lYRFDWHXUV�GH�'&3��8QH�SUHPLkUH�lWDSH�GHFULEODJH�GH�OD�PXWDWLRQ�IRQGDWULFH�F�����GHO�SDU�3&5�5)/3��DEROLWLRQ�G{XQ�VLWH�GH
UHVWULFWLRQ�0ER,,��SHUPHWWUDLW�GH�FRQ�UPHU�OH�GLDJQRVWLF�FKH]�XQ�TXDUW�GHV�SDWLHQWV��'DQV�XQ�VHFRQG�WHPSV��O{H[SORUDWLRQ�GHV����JkQHV�GH�'&3�SDU
XQH�DSSURFKH�1*6�SRXUUDLW�lOXFLGHU�MXVTX{h�����GHV�FDV�DYHF�IRUWH�VXVSLFLRQ�FOLQLTXH�

3LgFH�MRLQWH���DVVLVHVB����BUDKPDB9�B0/�SGI
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(&5$1��

$1*(�/,1(�%58(/

()�����/H�SDUWDJH�GHV�GRQQgHV��XQH�gWDSH�FUXFLDOH�GDQV�OnLGHQWLqFDWLRQ�GH�QRXYHDX[�JfQHV�LPSOLTXgV�GDQV�OHV�GgqFLHQFHV
LQWHOOHFWXHOOHV�HW�RX�DQRPDOLHV�GX�GgYHORSSHPHQW���5HWRXU�GnH[SgULHQFH�DSUfV���DQV�GnXWLOLVDWLRQ�GH�*HQHPDWFKHU

$XWHXUV��

$QJH�/LQH�%UXHO���������$QWRQLR�9LWWREHOOR���������)UuGuULF�7UDQ�0DX�7KHP���������$QQH�6RSKLH�'HQRPPu�3LFKRQ���������6RSKLH�1DPERW���������9LUJLQLH
4XuUu���������-XOLHQ�7KHYHQRQ���������3DWULFN�&DOOLHU���������6uEDVWLHQ�0RXWWRQ���������$UWKXU�6RUOLQ���������&KULVWRSKH�3KLOLSSH���������&KULVWHO�7KDXYLQ�
5RELQHW���������/DXUHQFH�)DLYUH�������

���)+8�75$16/$'�,16(50�805������mTXLSH�*$'��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu�&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���805�����*$'��,QVHUP��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�',-21��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��FHQWUH�GH�JuQuWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��FHQWUH�GH�JuQuWLTXH��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu�&+8
'LMRQ��'LMRQ��)UDQFH
���805�����*$'��,QVHUP���8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�j��FHQWUH�GH�JuQuWLTXH��)+8�75$16/$'��&+8
',-21��'LMRQ��)UDQFH

0RWV�FOHIV���'u�FLHQFH�LQWHOOHFWXHOOH��*HQHPDWFKHU��H[RPH��SDUWDJH�GH�GRQQuHV

5gVXPg��

/HV �QRXYHOOHV �WHFKQRORJLHV �GH �VuTXHQsDJH �KDXW�GuELW ��6+'� �RQW �ODUJHPHQW �SURXYu �OHXU �H�FDFLWu �SRXU �LGHQWL�HU �OHV �EDVHV �PROuFXODLUHV �GHV
SDWKRORJLHV�DYHF�XQH�JUDQGH�KuWuURJuQuLWu�FOLQLTXH�HW�JuQuWLTXH��&HSHQGDQW��GH�QRPEUHX[�UuVXOWDWV�GHPHXUHQW�QRQ�FRQFOXDQWV�FDU�OHV�FRUUuODWLRQV
JuQRW\SH�SKuQRW\SH�VRQW�OLPLWuHV�SDU�OH�FDUDFWtUH�XOWUD�UDUH�GHV�PDODGLHV�GRQW�OHV�FDXVHV�GHPHXUHQW�o�FH�MRXU�HQFRUH�QRQ�uOXFLGuHV�OLPLWDQW�DLQVL
OHV �FKDQFHV �GH �UuFXUUHQFH� �/D �PLVH �HQ �SODFH �G�XQ �UuVHDX �GH �SDUWDJH �GH �GRQQuHV �LQWHUQDWLRQDO �D �SHUPLV �G�DXJPHQWHU �OHV �FKDQFHV �G�LGHQWL�HU
G�DXWUHV�SDWLHQWV�DYHF�XQ�SKuQRW\SH�VLPLODLUH�HW�GH�FDUDFWuULVHU�GH�QRXYHDX[�V\QGURPHV�UDUHV�G�RULJLQH�JuQuWLTXH�

1RXV�UDSSRUWRQV�LFL�QRWUH�H[SuULHQFH�GDQV�OH�SDUWDJH�GH�GRQQuHV�o�O�DLGH�GX�UuVHDX�LQWHUQDWLRQDO�*HQH0DWFKHU��$X�FRXUV�GH�FHV���GHUQLtUHV�DQQuHV�
QRXV�DYRQV�SDUWDJu�����JtQHV�LQFOXDQW�����JtQHV�FDQGLGDWV�HW���JtQHV�SUuFuGHPPHQW�DVVRFLuV�o�XQH�SDWKRORJLH�KXPDLQH�

'DQV�����GHV�FDV����������JtQHV���XQ�PDWFK�D�OLHX�HW�OHV�uFKDQJHV�HW�OHV�FRUUuODWLRQV�JuQRW\SH�SKuQRW\SH�TXL�HQ�RQW�GuFRXOu�RQW�FODLUHPHQW
SHUPLV�GH�FRQ�UPHU�OD�SDWKRJuQLFLWu�GX�JtQH�FDQGLGDW�GDQV��������FDV��������3OXV�GH�OD�PRLWLu�G�HQWUH�HX[�VRQW�GHV�YDULDWLRQV�GH�QRYR��������
HW�RX�GHV�YDULDWLRQV�o�O�RULJLQH�GH�O�DSSDULWLRQ�G�XQ�FRGRQ�VWRS�SUuPDWXUu����������WuPRLJQDQW�XQH�SOXV�JUDQGH�IDFLOLWu�o�LPSOLTXHU�GHV�YDULDWLRQV
VSRUDGLTXHV�HW�SHUWHV�GH�IRQFWLRQ�GDQV�OHV�SDWKRORJLHV�KXPDLQHV��/D�UuFXUUHQFH�OLPLWuH�GHV�DXWUHV�JtQHV�FDQGLGDWV�Q�D�DFWXHOOHPHQW�SDV�HQFRUH
SHUPLV�GH�FRQFOXUH�VXU�OHXU�FDXVDOLWu���������VRXPLVVLRQV�Q�RQW�o�FH�MRXU�SDV�HQFRUH�IDLW�O�REMHW�G�XQ�PDWFK���FHFL�SHXW�V�H[SOLTXHU�SDU�OD�UDUHWu�GH
O�LPSOLFDWLRQ�GX�JtQH�GDQV�XQH�SDWKRORJLH�GuMo�HOOH�PvPH�UDUH��5uFHPPHQW��OH�SDUWDJH�GH�JtQHV�PRUELGHV�FRQQXV�PRQWUH�uJDOHPHQW�XQ�LQWuUvW
D�Q �GH �PLHX[ �FDUDFWuULVHU �GHV �SDWKRORJLHV �SHX �GuFULWHV� �G�uODUJLU �OH �VSHFWUH �FOLQLTXH �SUuFuGHPPHQW �GuFULW� �YRLUH �GH �PHWWUH �HQ �uYLGHQFH �GH
QRXYHDX[�SKuQRW\SHV�SDWKRORJLHV�DVVRFLuV�o�XQ�PvPH�JtQH��'HSXLV�������OH�QRPEUH�FURLVVDQW�G�XWLOLVDWHXUV�GH�*HQHPDWFKHU�HW�GH�VRXPLVVLRQV�D
SHUPLV�G�DXJPHQWHU�VLJQL�FDWLYHPHQW�OH�QRPEUH�GH�PDWFK�HW�OHV�FKDQFHV�GH�PDWFKHU��DLQVL�TXH�OD�UDSLGLWu�GHV�uFKDQJHV�HQWUH�GHX[�uTXLSHV�HW�GH
OD�PLVH�HQ�SODFH�GHV�FROODERUDWLRQV�LQWHUQDWLRQDOHV�TXL�VHURQW�HQVXLWH�YDORULVuV�SDU�GHV�SXEOLFDWLRQV�VFLHQWL�TXHV�

(Q�FRQFOXVLRQ��*HQHPDWFKHU�DSSDUDLW�FRPPH�XQ�RXWLO�UDSLGH�HW�HVVHQWLHO�o�O�LQWHUSUuWDWLRQ�GHV�YDULDWLRQV�GH�VLJQL�FDWLRQ�LQFRQQXHV�LGHQWL�uHV�SDU
6+' �GDQV �GHV �JtQHV �FDQGLGDWV �RX �PRUELGHV� �/H �SDUWDJH �GH �GRQQuHV �FRQVWLWXH �GuVRUPDLV �XQH �uWDSH �LQFRQWRXUQDEOH �GDQV �OH �SURFHVVXV
G�LGHQWL�FDWLRQ�GH�QRXYHDX[�JtQHV�GDQV�OHV�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�RX�Gu�FLHQFHV�LQWHOOHFWXHOOH�
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)5('(5,&�75$1�0$8�7+(0

()�����2SWLPLVDWLRQ�GH�OnDQDO\VH�GH�VgTXHQeDJH�GnH[RPH�FKH]�OHV�SDWLHQWV�DYHF�GgqFLHQFH�LQWHOOHFWXHOOH�HW�DQRPDOLHV�GX
GgYHORSSHPHQW��GX�WULR�DX�SRRO�SDUHQWDO

$XWHXUV��

)UuGuULF�7UDQ�0DX�7KHP���������6HEDVWLHQ�0RXWWRQ���������&DUROLQH�5DFLQH������$QWRQLR�9LWREHOOR���������$QJH�/LQH�%UXHO���������6RSKLH�1DPERW��������
'DSKQH�/HKDOOH������1ROZHQQ�-HDQ������)UDQsRLV�/HFRTXLHUUH������-XOLDQ�'HODQQH������-XOLHQ�7KHYHQRQ������&KDUORWWH�3RH������7KLEDXG�-RXDQ������0DUWLQ
&KHYDULQ������0DUMRODLQH�:LOOHPV������&KULVWLQH�&RXEHV������'DYLG�*HQHYLHYH���������1DGD�+RXFLQDW������$OLFH�0DVXUHO������$QQH�/DXUH�0RVFD�%RLGURQ
�����(PLOLH�7LVVHUDQG������3DWULFN�&DOOLHU������$UWKXU�6RUOLQ������<DQQLV�'X�RXUG������/DXUHQFH�)DLYUH���������&KULVWRSKH�3KLOLSSH���������&KULVWHO�7KDXYLQ
������

���8QLWu�)RQFWLRQQHOOH�G�,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP���8QLYHUVLWu�GH�%RXUJRJQH�805�����*$'��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�PDODGLHV�UDUHV�c�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV�j�GH�O�(VW��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�$'6225��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLWu�,QVHUP�8������&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�&\WRJuQuWLTXH�HW�*uQuWLTXH�0ROuFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�JuQuWLTXH�PuGLFDOH���&+8�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�GHV�$QRPDOLHV�GX�'uYHORSSHPHQW��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�'u�FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���6WUDWuJLH�G�H[RPHV��H[RPHV�WULR��SRRO�SDUHQWDX[��DQRPDOLH�GX�GuYHORSSHPHQW��Gu�FLHQFH�LQWHOOHFWXHOOH

5gVXPg��

/HV�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�OD�Gu�FLHQFH�LQWHOOHFWXHOOH��$'�',��SUuVHQWHQW�XQH�ODUJH�KuWuURJuQuLWu�FOLQLTXH�HW�JuQuWLTXH��(OOHV�DWWHLJQHQW
HQYLURQ����GH�OD�SRSXODWLRQ�HW�VRQW�PDMRULWDLUHPHQW�G�RULJLQH�JuQuWLTXH��/H�VuTXHQsDJH�GH�QRXYHOOH�JuQuUDWLRQ���HQ�SDUWLFXOLHU�OH�VuTXHQsDJH
G�H[RPH ��(6� �� �HVW �GHYHQX �XQH �VWUDWuJLH �GH �SUHPLHU �SODQ �SRXU �LGHQWL�HU �OHV �FDXVHV �PROuFXODLUHV �GH �FHV �PDODGLHV� �/�(6 �DSSURFKH �XQ �WDX[
GLDJQRVWLTXH�PR\HQ�G�HQYLURQ�����HQ�VROR��V(6��HW�G�HQYLURQ�����HQ�WULR��W(6��DSUtV�$&3$�QRUPDOH��&HSHQGDQW��OH�W(6�UHSUuVHQWH�XQ�VXUFR~W
LPSRUWDQW�SRXU�XQ�ODERUDWRLUH�VRXKDLWDQW�GuSOR\HU�O�(6�HQ�URXWLQH�GLDJQRVWLTXH��1RXV�DYRQV�DLQVL �uYDOXu�GH�QRXYHOOHV�DSSURFKHV�D�Q�G�RSWLPLVHU
O�(6�

$X�FRXUV�GHV���GHUQLtUHV�DQQuHV��QRXV�DYRQV�UuDOLVu�XQ�V(6�FKH]������SDWLHQWV�DWWHLQWV�G�$'�',�DYHF�XQ�WDX[�GLDJQRVWLTXH�GH������$�Q�G�DPuOLRUHU
FH�WDX[��QRXV�DYRQV�WHVWu�O�LQWuUvW�GH�UuDOLVHU�XQ�W(6�HQ�VHFRQGH�LQWHQWLRQ��DYHF�VuTXHQsDJH�GHV�SDUHQWV�VDQV�UHVuTXHQsDJH�GX�FDV�LQGH[��FKH]���
SDWLHQWV�DYHF�V(6�QuJDWLIV��&HWWH�VWUDWuJLH�D�SRVu�XQ�GLDJQRVWLF�SRVLWLI�FKH]�������SDWLHQWV��������LPSOLTXDQW����JtQHV����JtQHV�20,0�PRUELGHV�HW
��JtQHV�FDQGLGDWV�GRQW�FHUWDLQV�UuFHPPHQW�LPSOLTXuV�HQ�SDWKRORJLH�KXPDLQH���HW�LGHQWL�u�GHV�YDULDWLRQV�GH�VLJQL�FDWLRQ�LQFRQQXH��96,��GDQV���
JtQHV�FKH]�������SDWLHQWV�������

)RUW�GH�FH�JDLQ�FRQVuTXHQW��QRXV�DYRQV�DORUV�WHVWu�XQH�VWUDWuJLH�GH�VuTXHQsDJH�DYHF�SRROV�SDUHQWDX[�SRXU�GLPLQXHU�OHV�FR~WV�GH�VuTXHQsDJH�HW
SHUPHWWUH�DLQVL�XQH�LPSOuPHQWDWLRQ�HQ�SUHPLtUH�LQWHQWLRQ�GX�VuTXHQsDJH�SDUHQWDO��(Q�SUHXYH�GH�SULQFLSH��OHV�$'1�GH���FRXSOHV�GH�SDWLHQWV
SUuVHQWDQW�GL�uUHQWHV�YDULDWLRQV�SDWKRJtQHV�FRQQXHV�RQW�uWu�UHJURXSuV�HQ���SRROV�����SRRO�PDWHUQHO�HW���SRRO�SDWHUQHO��/D�SURIRQGHXU�PR\HQQH�GH
VuTXHQsDJH�uWDLW�GH����;�HW����;�SRXU�OHV�SRROV�SDWHUQHOV�HW�PDWHUQHOV��/D�UHSUuVHQWDWLRQ�DOOuOLTXH�WKuRULTXH�G�XQH�YDULDWLRQ�GDQV�OH�SRRO�uWDLW�GH
������������

1RXV�DYRQV�DSSOLTXu�FHWWH�VWUDWuJLH�UuWURVSHFWLYHPHQW�����SDWLHQWV�DYHF�V(6�QuJDWLIV��HW�SURVSHFWLYHPHQW������SDWLHQWV���(Q�UuWURVSHFWLI��FHWWH
VWUDWuJLH�D�FRQGXLW�o�XQ�WDX[�GH�GLDJQRVWLFV�VXSSOuPHQWDLUHV�GH�������SURFKH�GH�OD�VWUDWuJLH�G�(6�WULR�DYHF�VuTXHQsDJH�SDUHQWDO�VHFRQGDLUH���HW
G�LGHQWL�FDWLRQ�GH�96, �GH������(Q�SURVSHFWLI� �OH �WDX[�GH�GLDJQRVWLFV �SRVLWLIV �uWDLW �GH������DYHF�XQ�WDX[�GH�96, �GH������1RXV�DYRQV�SDU �DLOOHXUV
FRQ�UPu�O�LPSOLFDWLRQ�GH���QRXYHDX[�JtQHV�HQ�SDWKRORJLH�KXPDLQH�FKH]�������SDWLHQWV������

(Q�FRQFOXVLRQ��FKH]�OHV�SDWLHQWV�DYHF�$'�',��O�(6�HQ�WULR�GH�VHFRQGH�LQWHQWLRQ�SUuVHQWH�XQ�LQWuUvW�LQGuQLDEOH�HQ�GLDJQRVWLF�HW�HQ�UHFKHUFKH
WUDQVODWLRQQHOOH��DQDO\VH�GH�JtQHV�QRQ�20,0���JUqFH�o�OD�VuJUuJDWLRQ�SDUHQWDOH�UDSLGH�GHV�YDULDWLRQV�JuQuWLTXHV��8QH�VWUDWuJLH�G�(6�DYHF�SRROV
SDUHQWDX[�UHSUuVHQWH�XQH�DOWHUQDWLYH�uFRQRPLTXH�LQWuUHVVDQWH�SXLVTX�HOOH�FRPELQH�XQH�DPuOLRUDWLRQ�GX�WDX[�GLDJQRVWLTXH�SDU�UDSSRUW�o�O�(6�VROR�
XQH�GLPLQXWLRQ�GHV�FR~WV�GH�VuTXHQsDJH�SDUHQWDO�SDU�UDSSRUW�o�O�H[RPH�WULR�HW�XQH�H[WHQVLRQ�SOXV�IDFLOH�HQ�UHFKHUFKH�WUDQVODWLRQQHOOH�
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VLPRQ�9HUGH]

()�����8WLOLVDWLRQ�GH�OD�WHFKQRORJLH�GH�VgTXHQeDJH�GH�WURLVLfPH�JgQgUDWLRQ�SRXU�OD�UHFRQVWUXFWLRQ�GHV�VgTXHQFHV�QXFOgRWLGLTXHV
LVVXHV�GnXQ�FKURPRWKULSVLV

$XWHXUV��

6LPRQ�9HUGH]���������<DQQLV�'X�RXUG���������(PLOLH�7LVVHUDQW������$OH[DQGUH�3ODJRV������)UuGuULF�7KUDQ�0DX�7KHP���������&KULVWRSKH�3KLOOLSH��������
&KULVWHOOH�7KDXYLQ�5RELQHW���������/DXUHQFH�)DLYUH���������3DWULFN�&DOOLHU���������'DPLHQ�6DQODYLOOH���������$QWRQLR�9LWREHOOR�������

���805�����*$'��,QVHUP��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu��'LMRQ��)UDQFH
���8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�F\WRJuQuWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
���+RVSLFHV�&LYLOV�GH�/\RQ��6HUYLFH�GH�*uQuWLTXH��&+8�GH�/\RQ��/\RQ��)UDQFH
���(TXLSH�*(1'(9�,16(50�8������&156��805������/\RQ��/\RQ��)UDQFH

0RWV�FOHIV���6uTXHQsDJH�GH�WURLVLtPH�JuQuUDWLRQ���/HFWXUHV�ORQJXHV���&KURPRWKULSVLV

5gVXPg��

/H�FKURPRWKULSVLV�HVW�XQ�UHPDQLHPHQW�FKURPRVRPLTXH�PDVVLI�FDUDFWuULVu�SDU�XQ�SURFHVVXV�GH�Uu�DVVHPEODJH�EUXWDO�HW�DOuDWRLUH��&H�UHPDQLHPHQW�D
SRXU�FRQVuTXHQFH�OD�SURGXFWLRQ�GH�SOXVLHXUV�FKURPRVRPHV�GuULYuV��&HV�QRXYHDX[�FKURPRVRPHV�VRQW�FRQVWLWXuV�GH�SOXVLHXUV�EORFV�LVVXV�GHV
FKURPRVRPHV�QDWLIV��&HV�UHPDQLHPHQWV��SHXYHQW�vWUH�DVVRFLuV�o�GHV�PDODGLHV�JuQuWLTXHV�UDUHV�HW�UHVWHQW�VRXYHQW�PDO�FDUDFWuULVuV��/�DSSRUW�GX
VuTXHQsDJH�o�KDXW�GuELW�GH�VHFRQGH�JuQuUDWLRQ�Q�HVW�SDV�VX�VDQW�SRXU�UuVRXGUH�FHWWH�SUREOuPDWLTXH��OD�IDLEOH�WDLOOH�GHV�OHFWXUHV�HW�OHV�EHVRLQV
G�DPSOL�FDWLRQ�GH�OD�PuWKRGH�VRQW�GHV�ELDLV�TXL�QH�SHUPHWWHQW�TXH�UDUHPHQW�O�DQDO\VH�PROuFXODLUH�GH�FDV�GH�FKURPRWKULSVLV��$LQVL��OHV�WHFKQRORJLHV
GH�VuTXHQsDJH�GH�WURLVLtPH�JuQuUDWLRQ�VRQW�GHV�RXWLOV�SURPHWWHXUV�SRXU�UuVRXGUH�FH�JHQUH�GH��FDVVH�WvWH�PROuFXODLUH���TXL�FRQVLVWHUD�LFL�HQ�OD
UHFRQVWLWXWLRQ�GHV�EORFV�FRQVuFXWLIV�DX[�FKURPRWKULSVLV��

1RXV �DYRQV �VuTXHQFu �� �SDWLHQWV �DWWHLQWV �GH �Gu�FLHQFH �LQWHOOHFWXHOOH �o �O�DLGH �GH �OHFWXUHV �FRXUWHV ��65� �G�XQH �SURIRQGHXU �PR\HQQH �GH ���; �HW �SDU
OHFWXUHV�ORQJXHV��/5��VXU�XQ�LQVWUXPHQW�GH�W\SH�6HTXHO��3DFL�F�%LRVFLHQFH��o�XQH�SURIRQGHXU�PR\HQQH�GH���;��D�Q�GH�UHFRQVWUXLUH�OHV�VuTXHQFHV
D\DQW�VXEL�XQ�UHPDQLHPHQW�VXLWH�DX�FKURPRWKULSVLV��1RXV�DYRQV�FKRLVL�G�XWLOLVHU���DVVHPEOHXUV��)DOFRQ��&DQX�HW�:WGEJ���D�Q�GH�UHFRQVWUXLUH�OHV
FKURPRVRPHV�GuULYuV�LVVXV�GHV�FKURPRWKULSVLV��/RUV�GH�FHV�DQDO\VHV��QRXV�DYRQV�uJDOHPHQW�WHVWu�GL�uUHQWHV�PuWKRGHV�SRXU�DPuOLRUHU�OD�TXDOLWu
GHV�GRQQuHV��WHOOHV�TXH�OD�FRUUHFWLRQ�GHV�/5�SDU�OHV�65�

1RXV�DYRQV�DLQVL�UuXVVL�o�LVROHU����EORFV�FRQVuFXWLIV�DX[�FKURPRWKULSVLV�SRXU�OH�SUHPLHU�SDWLHQW�HW����SRXU�OH�VHFRQG��/HV�SRLQWV�GH�FDVVXUH�OHV�SOXV
SURPHWWHXUV�VHURQW�YDOLGuV�SDU�3&5��VuTXHQsDJH�6DQJHU�HW�RX�),6+��/HV�PuWKRGHV�SHUPHWWDQW�G�DPuOLRUHU�OHV�GRQQuHV�SDU�FRUUHFWLRQ�GHV�/5
DSSRUWHQW�XQH�UuHOOH�DPuOLRUDWLRQ�GDQV�OD�UHFRQVWUXFWLRQ�GX�FKURPRWKULSVLV�HW�GDQV�OD�GuWHFWLRQ�GHV�UHPDQLHPHQWV�JuQRPLTXHV��/HV�SRLQWV�GH
FDVVXUH�GuWHFWuV�SUuVHQWHQW�XQH�SUuFLVLRQ�SOXV�LPSRUWDQWH�ORUV�GH�O�XWLOLVDWLRQ�GH�FHWWH�PuWKRGH��FHWWH�GL�uUHQFH�GH�SUuFLVLRQ�HVW�REWHQXH�JUqFH�o
XQ�SRXUFHQWDJH�G�LGHQWLWu�PR\HQ�VXSuULHXU�o������DSUtV�FRUUHFWLRQ�FRQWUH������DX�GuSDUW�



3LHUUH�%ODQF

()�����6gTXHQeDJH�GH�JgQRPH�c�6HT2,$�HW�$85$*(1��gYDOXDWLRQ�GHV�SHUIRUPDQFHV�HW�OLPLWDWLRQV�GH�OnH[DPHQ�HQ�YXH�GH
OnDFFUgGLWDWLRQ

$XWHXUV��

3LHUUH�%/$1&������&KU\VWHO�/(52<������<DVPLQH�=(5'280,������6\OYDLQ�'8*$7������-uUuP\�%(575$1'������/XFDV�5$021������$QQH�&KULVWLQH�:$<0(/
�����DQQH�7+20$6������'DPLHQ�6$1/$9,//(������0LFKHO�9,'$8'����

�����$85$*(1��/<21��)UDQFH
�����6HT2,$��3$5,6��)UDQFH

0RWV�FOHIV���VuTXHQsDJH�GH�JuQRPH��YDOLGDWLRQ�GH�PuWKRGH��DFFUuGLWDWLRQ

5gVXPg��

/HV�/DERUDWRLUHV�GH�%LRORJLH�0uGLFDOH�0XOWL�6LWHV��/%006��$85$*(1�HW�6HT2,$��RXYHUWV�HQ�PDL������SDU�OHXU�$56�UHVSHFWLYHV��HQWUHQW�HQ�SKDVH�GH
SURGXFWLRQ�GLDJQRVWLTXH�o�O�DXWRPQH�������DYHF�XQH�SHUVSHFWLYH�G�DFFUuGLWDWLRQ�VHORQ�OD�1RUPH�1)�(1�,62�������FRXUDQW������

'H �PDQLtUH �SUuYLVLRQQHOOH� �OH �SUHPLHU �H[DPHQ �VRXPLV �o �O�DFFUuGLWDWLRQ �SDU �FHV �ODERUDWRLUHV �VHUD �OH �VuTXHQsDJH �GH �JuQRPH �HQWLHU �HQ
FRQVWLWXWLRQQHO�

&RQIRUPuPHQW�DX[�H[LJHQFHV�GH�OD�1RUPH��������XQH�YDOLGDWLRQ�GH�OD�PuWKRGH�DQDO\WLTXH�D�uWu�UuDOLVuH�DYDQW�OD�PLVH�HQ�SURGXFWLRQ�GH�O�H[DPHQ�
GH�VRUWH�o�uYDOXHU�VHV�SHUIRUPDQFHV�PDLV�uJDOHPHQW�o�FHUQHU�VHV�OLPLWDWLRQV��&HWWH�uWDSH�FRQVWLWXH�XQ�WHPSV�HVVHQWLHO��'�XQH�SDUW��HOOH�SHUPHW�DX[
ODERUDWRLUHV�G�DFFuGHU�o�OD�FRPSUuKHQVLRQ�LQWLPH�HW�o�OD�PDLWULVH�WHFKQLTXH�GH�O�H[DPHQ�TX�LOV�SURSRVHQW��'�DXWUH�SDUW��HOOH�HVW�YHFWULFH�GH
WUDQVSDUHQFH�HW�IRUPH�OH�VRFOH�GH�OD�FRQ�DQFH�TX�XQ�SUHVFULSWHXU�SHXW�DFFRUGHU�o�XQ�H[DPHQ�DLQVL�TX�DX[�ODERUDWRLUHV�TXL�OH�UuDOLVHQW��

&KRL[�DQDO\WLTXHV�UHWHQXV�SDU�6HT2,$�HW�$85$*(1��YDULDELOLWu�LQWULQVtTXH�GX�VuTXHQsDJH�GH�JuQRPH�HQWLHU��DSSURFKH�GHV�VHXLOV�GH�YDOLGDWLRQ
WHFKQLTXH�HW�GHV�OLPLWHV�WHFKQLTXHV��FKRL[�GHV�FLEOHV�GLDJQRVWLTXHV��VHQVLELOLWu�DQDO\WLTXH��UuVXOWDWV�GH�O�uYDOXDWLRQ�H[WHUQH�GH�OD�TXDOLWu��((4��
FHWWH�FRPPXQLFDWLRQ�SDVVH�HQ�UHYXH�XQ�FHUWDLQ�QRPEUH�GH�SUREOuPDWLTXHV��WRXW�DXWDQW�WHFKQLTXHV�HW�TXH�PuGLFDOHV��UHQFRQWUuHV�o�O�RFFDVLRQ�GH�OD
YDOLGDWLRQ�GH�OD�PuWKRGH�GX�JuQRPH�HQWLHU�
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$XURUH�3dOLVVLHU

()�����6$16�',$*���gWXGH�VXU�OH�SDUFRXUV�PgGLFR�VRFLDO�GHV�SDWLHQWV�DWWHLQWV�RX�VXVSHFWgV�GnXQH�PDODGLH�UDUH�DYHF�DQRPDOLH�GX
GgYHORSSHPHQW�

$XWHXUV��

/DXUH�:DOOXW������&KULVWLQH�3H\URQ������*ZHQGROLQH�*LRW������/DwWLWLD�'RPHQLJKHWWL������0DJDOL�3DGUH������6\OYLH�2GHQW������/DXUHQFH�)DLYUH������$XURUH
3uOLVVLHU����

���/DERUDWRLUH�G�(FRQRPLH�GH�'LMRQ��8QLYHUVLWu�GH�%RXUJRJQH��'LMRQ��)UDQFH
���)LOLtUH�$Q'',�5DUHV��&+8�G
$QJHUV��$QJHUV��)UDQFH
���)LOLtUH�$Q'',�5DUHV��$3�+3��3DULV��)UDQFH
�����$VVRFLDWLRQ�6DQV�'LDJQRVWLF�HW�8QLTXH��(WDJQDF��)UDQFH
���&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�GuYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��)LOLtUH�$Q'',�5DUHV���&+8�GH�5HQQHV��5HQQHV��)UDQFH
���&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�GuYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��)LOLtUH�$Q'',�5DUHV���&+8�GH�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���6DQV�GLDJQRVWLF���SULVH�HQ�FKDUJH�PuGLFDOH���KDQGLFDS���LQuJDOLWuV���DFFtV�

5gVXPg��

/HV�PDODGLHV�UDUHV�VRQW�GHV�SDWKRORJLHV�LQYDOLGDQWHV�TXL�QuFHVVLWHQW�XQH�SULVH�HQ�FKDUJH�VSuFLDOLVuH�HW�GHV�VRLQV�UuJXOLHUV�HW�FR~WHX[��'*26�������
8Q�HQMHX�PDMHXU�SRXU�OH�SDWLHQW��SDUDOOtOHPHQW�o�O�DFFtV�DX�GLDJQRVWLF��HVW�GRQF�OD�UHFRQQDLVVDQFH�VRFLDOH�GHV�LQFDSDFLWuV�OLuHV�o�VD�SDWKRORJLH��/H
GURLW�o�OD�FRPSHQVDWLRQ�GX�KDQGLFDS��/RL�KDQGLFDS�������GRLW�SHUPHWWUH�DX�SDWLHQW�GH�GHPDQGHU�OD�SULVH�HQ�FKDUJH�SDU�OD�FROOHFWLYLWu�GH�VHV�IUDLV�GH
VRLQV��G�DFFRPSDJQHPHQW�o�OD�VFRODULWu��HWF�

3DUFRXUV�PuGLFDO�HW�VRFLDO�GX�SDWLHQW�VRQW�OLuV�GtV�ORUV�TXH�OH�GLDJQRVWLF�HVW�OD�c�FOu�G�DFFtV�j��(XURUGLV��������o�OD�SULVH�HQ�FKDUJH�PuGLFDOH�HW
VRFLDOH��'DQV�FH�FRQWH[WH���OHV�SDWLHQWV�c�VDQV�GLDJQRVWLF�j�SRXUUDLHQW�FRQVWLWXHU�XQH�SRSXODWLRQ�VLQJXOLtUH�SXLVTXH�OHXU�HQWUuH�GDQV�OD�SULVH�HQ
FKDUJH�WDQW�PuGLFDOH�TXH�VRFLDOH�SRXUUDLW�vWUH�UHWDUGuH��(XURUGLV�������

/�uTXLSH�G�uFRQRPLH�GH�OD�VDQWu�GX�/DERUDWRLUH�G�(FRQRPLH�GH�'LMRQ�HW�OD��OLtUH�$Q'',�5DUHV�PtQHQW�XQH�uWXGH�VXU�OH�SDUFRXUV�PuGLFR�VRFLDO�GHV
IDPLOOHV �G�HQIDQWV �����DQV� �DWWHLQWV �G�XQH �PDODGLH �UDUH �GX �GuYHORSSHPHQW �D�Q �GH �FRQQDyWUH �OHV �VSuFL�FLWuV �GX �SDUFRXUV �GHV �SDWLHQWV �c �VDQV
GLDJQRVWLF�j��OHXUV�EHVRLQV�HW�GL�FXOWuV��SDUWLFXOLtUHPHQW�GDQV�O
DFFtV�o�OD�UHFRQQDLVVDQFH�GX�KDQGLFDS�

&HWWH�uWXGH�YLVH�o�UuSRQGUH�o�WURLV�W\SHV�G�LQWHUURJDWLRQV��

�����������6XU�OHV�SDUFRXUV�PuGLFR�VRFLDX[���VRQW�LOV�KRPRJtQHV�"�6�LOV�YDULHQW��SHXW�RQ�GLVWLQJXHU�GHV�SDUFRXUV�W\SHV�"�3HXW�RQ�PHWWUH�HQ�uYLGHQFH�GHV
IDFWHXUV�H[SOLFDWLIV��PRGDOLWuV�GH�SULVH�HQ�FKDUJH��PDODGLH��FDUDFWuULVWLTXHV�GH�OD�IDPLOOH��"�3HXW�RQ�UHOLHU�SDUFRXUV�PuGLFDO�HW�VRFLDO�"�/H�SUHPLHU
LQ�XHQFH�W�LO�O�DFFtV�o�OD�UHFRQQDLVVDQFH�GX�KDQGLFDS�"

�����������6XU�OHV�EHVRLQV�GHV�IDPLOOHV���LGHQWL�HU�OHV�EHVRLQV�UHVVHQWLV��H[SULPuV�HW�VDWLVIDLWV�RX�QRQ�HW�OHV�GL�FXOWuV�GDQV�OHV�SDUFRXUV�

�����������6XU�OD�SRVVLELOLWu�TXH�FHUWDLQHV�IDPLOOHV�QH�UHFRXUHQW�SDV�o�OD�UHFRQQDLVVDQFH�GX�KDQGLFDS���LGHQWL�HU��TXDQWL�HU�HW�FDUDFWuULVHU�OHV�VLWXDWLRQV
GH�QRQ�UHFRXUV�

�

/�uWXGH�UHSRVH�VXU�XQH�HQTXvWH�SDU�TXHVWLRQQDLUH�HQ�OLJQH�UuDOLVu�HQ�FRQIRUPLWu�DYHF�OD�05������&1,/���/HV�uWDSHV�HW�OH�FDOHQGULHU�VRQW���UHYXH
ELEOLRJUDSKLTXH�HW�FRQVWUXFWLRQ�GH�O�uWXGH�������������������'L�XVLRQ�GX�TXHVWLRQQDLUH��������o����������$QDO\VH�HW�WUDLWHPHQW�GHV�GRQQuHV��������o
���������5DSSRUW��QDO��������o����������'L�XVLRQ�GH�O�uWXGH��FRPPXQLFDWLRQV�RUDOHV��uFULWHV��SXEOLFDWLRQ���������o��������

/HV �SUHPLHUV �UuVXOWDWV �SHUPHWWURQW �GH �FDUDFWuULVHU �OH �SDUFRXUV �GHV �SDWLHQWV �DWWHLQWV �RX �VXVSHFWuV �G�XQH �PDODGLH �HW �GH �FRQ�UPHU �OD �SHUWLQHQFH
G�DQDO\VHU�DX�GHOo�G�XQH�HQTXvWH�H[SORUDWRLUH�OHV�WURLV�FKDPSV�G�LQWHUURJDWLRQ�FL�GHVVXV�IRUPXOuV�

'*26��������c�3ODQ�)UDQFH�PuGHFLQH�JuQRPLTXH������j�

(XURUGLV��������c�7KH�YRLFH�RI��������SDWLHQWV��([SHULHQFHV�DQG�H[SHFWDWLRQV�RI�UDUH�GLVHDVH�SDWLHQWV�RQ�GLDJQRVLV�DQG�FDUH�LQ�(XURSH�j�

�����������c�5HFRPPDQGDWLRQV�FRQMRLQWHV�LQWHUQDWLRQDOHV�SRXU�UuSRQGUH�DX[�EHVRLQV�SDUWLFXOLHUV�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�UDUHV�QRQ
GLDJQRVWLTXuHV�j�
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)UDQbRLVH�+28'$<(5

()�����'RQQgHV�VHFRQGDLUHV�HW�HQMHX[�SV\FKRORJLTXHV�FKH]�OHV�SDUHQWV�GnHQIDQWV�DWWHLQWV�GnDQRPDOLHV�GX�GgYHORSSHPHQW��3RLQW
GngWDSH�GH�OngWXGH�),1'�

$XWHXUV��

)UDQsRLVH�+28'$<(5���������)UDQsRLVH�+28'$<(5������$OLQH�&+$66$*1(���������6WuSKDQLH�67$5$&,���������$PDQGLQH�&$'(1(6������*DHWDQ�/(6&$
�����$XGUH\�38728;������/LQGD�3216������6RSKLH�'838,6�*,52'������0DULDQQH�7,//������&DULQH�$%(/������3DWULFN�('(5<����������0DVVLPLOLDQR�5266,
���������$XGUH\�/$%$/0(�������1LFRODV�&+$7521�������$OLFH�32,6621�������$XURUH�3(//,66,(5�����������'RPLQLTXH�6$/9,�������$QQH�)$8'(7������
0\UWLOOH�63(17&+,$1�������%RULV�.(5(1�������0HULHP�<286),�������-XOLHQ�%85$77,�������&uGULF�0,*127�������$OH[DQGUD�$)(1-$5�������6DQGUD
:+$/(1�������3HUULQH�&+$5/(6�������6ROYHLJ�+(,'(�������/LQGD�0287+21�������(ORGLH�*$87,(5�������$PDQGLQH�%$8'5$1'�������&DUROLQH�6$:.$
������*HR�UH\�%(572/21(�������&KULVWHO�7+$89,1�52%,1(7�����������$QWRQLR�9,72%(//2�������$QQH�6RSKLH�'(1200(�3,&+21�������&KULVWRSKH
3+,/,33(�����������)UuGuULF�75$1�0$8�7+(0�������6uEDVWLHQ�0287721�������$UWKXU�625/,1�������6RSKLH�1$0%27�������&KULVWLQH�%,148(7������
&KULVWLQH�3(<521�������'HOSKLQH�+(521�������'DPLHQ�6$1/$9,//(�����������/DXUHQFH�)$,95(���������

���*uQuWLTXH�FOLQLTXH��+RVSLFHV�FLYLOV�GH�/\RQ��%521��)UDQFH
���3&33��8QLYHUVLWu�GH�3DULV����)�������%RXORJQH�%LOODQFRXUW��)UDQFH
���&,&�,16(50�������&+58�%HVDQsRQ��%HVDQsRQ��)UDQFH
���/DERUDWRLUH�GH�6RFLRORJLH�HW�G�$QWKURSRORJLH��/D6$��($�������8QLYHUVLWu�GH�%RXUJRJQH��)UDQFKH�&RPWu��%HVDQsRQ��)UDQFH
���*uQuWLTXH�&OLQLTXH���*+�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���/DERUDWRLUH�3&33��8QLYHUVLWu�5HQu�'HVFDUWHV��3DULV��)UDQFH
���*uQuWLTXH�&OLQLTXH���+RVSLFHV�FLYLOV�GH�/\RQ��%URQ��)UDQFH
���*uQuWLTXH�FOLQLTXH��+RVSLFHV�FLYLOV�GH�/\RQ��%URQ��)UDQFH
���*uQuWLTXH�&OLQLTXH���+&/�/\RQ��/<21��)UDQFH
����,16(50�8�����&156�805�����&15/�*(1'(9�7HDP���8QLYHUVLWu�&ODXGH�%HUQDUG�/\RQ�����%URQ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV�*uQR3V\��&+�/H�9LQDWLHU��%URQ��)UDQFH
����/DERUDWRLUH�G�mFRQRPLH�GH�'LMRQ��/(',���($������8QLYHUVLWu�GH�%RXUJRJQH��)UDQFKH�&RPWu��%HVDQsRQ��)UDQFH
����)+8�75$16/$'�HW�uTXLSH�*$'���,16(50�805�������)UDQFKH�&RPWu��'LMRQ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��*+�$3+3��3DULV��)UDQFH
����&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��&+8�'LMRQ��)UDQFKH�&RPWu��'LMRQ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��*+�$3+3��)UDQFKH�&RPWu��'LMRQ��)UDQFH
����)+8�75$16/$'�HW�uTXLSH�*$'���&+8�'LMRQ��)UDQFKH�&RPWu��'LMRQ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW��&+8�'LMRQ��)UDQFKH�&RPWu��'LMRQ��)UDQFH
�������,16(50�&,&�(&�������&+8�'LMRQ��)UDQFKH�&RPWu��'LMRQ��)UDQFH
����/DERUDWRLUH�G�mFRQRPLH�GH�'LMRQ��/(',���($������8QLYHUVLWu�GH�%RXUJRJQH��)UDQFKH�&RPWu��'LMRQ��)UDQFH
����*uQuWLTXH�&OLQLTXH���+RVSLFHV�FLYLOV�GH�/\RQ��/<21��)UDQFH

0RWV�FOHIV���'RQQuHV�VHFRQGDLUHV���6uTXHQsDJH�+DXW�'uELW���([RPH���3V\FKRORJLH���$QRPDOLHV�GX�GuYHORSSHPHQW�

5gVXPg��

,QWURGXFWLRQ �� �/�uWXGH�),1'�YLVH�o�DQDO\VHU�OHV�EuQu�FHV�PuGLFDX[��OHV�HQMHX[�uFRQRPLTXHV�HW�OHV�H�HWV�SV\FKRORJLTXHV�GH�OD�UHFKHUFKH�HW�GH
O�DQQRQFH�GH�GRQQuHV�VHFRQGDLUHV��'6��REWHQXHV�SDU�VuTXHQsDJH�o�KDXW�GuELW �G�H[RPH��6+'�(��FKH]�GHV�SDWLHQWV�DWWHLQWV�G�DQRPDOLHV�GX
GuYHORSSHPHQW��$'���0gWKRGH�HW�PDWgULHO���,O�D�uWu�SURSRVu�o�GHV�SDUHQWV�GH�SDWLHQWV�DWWHLQWV�G�$'�TXL�EuQu�FLDLHQW�SRXU�OD�SUHPLtUH�IRLV�G�XQ
6+'�(�HQ�FRQWH[WH�GLDJQRVWLTXH�GH�UHFKHUFKHU�WURLV�JURXSHV�GH�GRQQuHV�VHFRQGDLUHV��*URXSH���������JtQHV�FDXVDQW�GHV�PDODGLHV�o�UuYuODWLRQ�SOXV
RX�PRLQV�WDUGLYH��DFFHVVLEOH�o�XQH�SUuYHQWLRQ�RX�o�XQ�WUDLWHPHQW�SULQFLSDOHPHQW�HQ�RQFRORJLH�HW�FDUGLRORJLH��*URXSH���������JtQHV�FRQFHUQDQW�OH
VWDWXW�GH�SRUWHXU�KuWuUR]\JRWH�GH�PDODGLHV�UuFHVVLYHV�IUuTXHQWHV�RX�OLuV�o�O�;�LPSDFWDQW�OH�FRQVHLO�JuQuWLTXH�IDPLOLDO��*URXSH�������JtQHV�DYHF�GHV
YDULDQWV�SKDUPDFRJuQRPLTXHV�FRQQXV�SRXYDQW�FRQGXLUH�o�GHV�DGDSWDWLRQV�PuGLFDPHQWHXVHV��'HV�HQWUHWLHQV�LQGLYLGXHOV�VHPL�VWUXFWXUuV�RQW�uWu
UuDOLVuV�DXSUtV�GH����SDUHQWV�GH�SDWLHQWV�DYHF�GHV�'6��GDQV�FKDFXQ�GHV���JURXSHV��MXVWH�DSUtV�OD�FRQVXOWDWLRQ�G�DQQRQFH�GH�UuVXOWDWV�HW�o�GLVWDQFH
GH�FHOOH�FL��5gVXOWDWV�HW�GLVFXVVLRQ�������GHV�SDUHQWV�RQW�DFFHSWu�OD�UHFKHUFKH�GHV�'6�FKH]�OHXU�HQIDQW�DYHF����GH�UHIXV�SRXU�DX�PRLQV��
JURXSH��/HV�UuVXOWDWV�SUuOLPLQDLUHV�GH����HQWUHWLHQV��VXU����SUuYXV��PRQWUHQW�TXH�GDQV�XQ�FRQWH[WH�G�HUUDQFH�GLDJQRVWLTXH�OHV�SDUHQWV�VRQW
GHPDQGHXUV�G�LQIRUPDWLRQV�H[KDXVWLYHV��HW�TX�LOV�QH�UHJUHWWHQW�SDV�G�DYRLU�DFFHSWu�OD�UHFKHUFKH�GH�'6��3RXU�DXWDQW��O�DFFXPXODWLRQ�GH�UuVXOWDWV
�GLDJQRVWLF �SULPDLUH �� �'6� �RX �SOXVLHXUV �'6� �HQWUDyQH �XQ �H[FtV �G�LQIRUPDWLRQV �GL�FLOH �o �WUDLWHU �GDQV �OH �WHPSV �GH �OD �FRQVXOWDWLRQ �GH �UuVXOWDW� �/H
FDUDFWtUH�SDUWLFXOLtUHPHQW�DQ[LRJtQH�GHV�'6�GX�JURXSH���V�HVW�VXUWRXW�H[SULPu�SDU�O�H[SUHVVLRQ�GX�VRXODJHPHQW�GHV�SDUHQWV�GHV�HQIDQWV�QRQ
FRQFHUQuV�SDU�FH�W\SH�GH�UuVXOWDWV��7RXWHV�'6�FRQIRQGXHV��OHV�uPRWLRQV�HW�QRWDPPHQW�O�DQ[LuWu�SDUHQWDOH�VH�VRQW�H[SULPuHV�GH�PDQLtUH�H[SOLFLWH
RX�LPSOLFLWH�FDU�FRQWU{OuH�SDU�GHV�PuFDQLVPHV�GH�GuIHQVH�WHOV�TXH�OD�EDQDOLVDWLRQ��OD�UDWLRQDOLVDWLRQ�HW�OD�GuQuJDWLRQ��&HV�UuDFWLRQV�GuSHQGHQW
EHDXFRXS�GX�FRQWH[WH���FRQQDLVVDQFH�IDPLOLDOH�HW�UHSUuVHQWDWLRQV�GH�OD�SDWKRORJLH�FRQFHUQuH���SURMHW�G�HQIDQW�RX�JURVVHVVH�HQ�FRXUV���WUDLWHPHQWV
PuGLFDPHQWHX[�HQ�FRXUV��/HV�PHVXUHV�GH�SUuYHQWLRQ�HW�O�DQWLFLSDWLRQ�GX�VXLYL�PuGLFDO�HQ�FDV�GH�'6�SRVLWLYH�VRQW�DXVVL�FODLUHPHQW�DSSDUXHV�FRPPH
GHV�uOuPHQWV�FRQWHQDQWV�GH�O�DQ[LuWu�SDUHQWDOH��(OOHV�UHGRQQHQW�GX�SRXYRLU�G�DFWLRQ�HW�OH�VHQWLPHQW�G�vWUH�XWLOH�o�GHV�SDUHQWV�TXL�VH�VHQWHQW
VRXYHQW�LPSXLVVDQWV�GDQV�XQ�FRQWH[WH�GH�Gu�FLHQFH�LQWHOOHFWXHOOH�FKH]�OHXU�HQIDQW��&RQFOXVLRQ���/D�UHFKHUFKH�GH�'6�Q�HVW�SDV�VDQV�H�HW��FRPPH
OH�PHW�HQ�uYLGHQFH�OH�UHJLVWUH�uPRWLRQQHO�XWLOLVu�SDU�GH�QRPEUHX[�SDUHQWV��3DOOLHU�O
LQFHUWLWXGH��DYRLU�GHV�UuSRQVHV��DWWuQXHU�OHV�DQJRLVVHV��UHVWHU
GDQV�OH�FRPEDW��VRQW�DX�F�XU�GHV�H[SuULHQFHV�HW�DWWHQWHV�VLQJXOLtUHV�H[SULPuHV�DX�FRXUV�GHV�HQWUHWLHQV�
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%($75,&(�&+,/'6

()�����8QH�gQLJPH�GDQV�OD�IUDWULH

$XWHXUV��

%uDWULFH�&+,/'6����

���*(1(7,48(�0(',&$/(��,167,787�,0$*,1(��3$5,6��)UDQFH

0RWV�FOHIV���(1)$17���+$1',&$3���36<&+,60(���)5$75,(���&203/(;(�)$0,/,$/���&203/(;(�)5$7(51(/���,03$&76���(1,*0(���'(67,1��'(67,1((

5gVXPg��

4XDQG�XQ�HQIDQW�G�XQH�IUDWULH�HVW�WRXFKu�SDU�OD�PDODGLH�HW�OH�KDQGLFDS��TX�LO�VRLW�VHQVRULHO��QHXURORJLTXH�RX�SV\FKLTXH��OH�SV\FKLVPH�GH�FKDTXH
PHPEUH �GH �OD �IUDWULH �V�HQ �WURXYH �D�HFWu� �HW �PRGL�u� �(Q �H�HW� �FHX[ �FRQVLGuUuV �FRPPH�VDQV �SUREOdPH� �DVVLVWHQW �HW �VRXWLHQQHQW �GHV �SDUHQWV �TXL
D�URQWHQW�GH�WuUuEUDQWHV�TXHVWLRQV���FHOOHV�GX�GLDJQRVWLF��GX�WUDLWHPHQW�SRVVLEOH��GH�O�HVSuUDQFH�GH�YLH��GH�OD�SULVH�HQ�FKDUJH�o�ORQJ�WHUPH�G�XQ
IUtUH�RX�G�XQH�VRHXU�DWWHLQW�G
XQH�PDODGLH�JuQuWLTXH�JUDYH��3XLV�FHV�IUtUHV�HW�VRHXUV�Oo�GHYURQW�SOXV�WDUG�IDLUH�IDFH�o�FHV�LQTXLuWXGHV��SRXU�HX[�
PvPHV��HW�uYHQWXHOOHPHQW�SRXU�OHXU�SURSUH�GHVFHQGDQFH��

/HV�WUDYDX[�FRQFHUQDQW�OD�IUDWULH�GDQV�QRWUH�FKDPS�G�uWXGHV�VRQW�G�XQ�LQWuUvW�UHODWLYHPHQW�UuFHQW��2U�RQ�VDLW�GHSXLV�ORQJWHPSV�O
DFXLWu�GH�OD
TXHVWLRQ�IUDWHUQHOOH�GDQV�OD�FRQVWUXFWLRQ�SV\FKLTXH�G�XQ�VXMHW��FH�TXH�OHV�QRWLRQV�GH�FRPSOH[H�IDPLOLDO�HW�GH�FRPSOH[H�IUDWHUQHO�uFODLUHQW�G�XQ�MRXU
SDUWLFXOLHU�

l�SDUWLU�GH�TXHOTXHV�uOuPHQWV�WKuRULTXHV�HW�G�H[HPSOHV�FOLQLTXHV��QRXV�SURSRVRQV�GH�SUuVHQWHU�OHV�SULQFLSDX[�SRLQWV�G�LPSDFWV�TXH�FRQVWLWXH�OD
SUuVHQFH��VRXYHQW�uQLJPDWLTXH��G�XQ�HQIDQW�PDODGH�DX�VHLQ�G�XQH�IUDWULH��$X�ULVTXH�GH�JHOHU�OD�G\QDPLTXH�SV\FKLTXH�GH�OD�IDPLOOH��HW�G�\�FRQIRQGUH
GHVWLQuH�V��LQGLYLGXHOOH�V��HW�GHVWLQ�IDPLOLDO��FH�VXMHW�SDUDLW�IRQGDPHQWDO�GDQV�OD�FOLQLTXH�TXL�HVW�OD�Q{WUH�

/HV�PRWV�GH�OD�SKLORVRSKH�(OL]DEHWK�GH�)RQWHQD\�GDQV�VRQ�GHUQLHU�HVVDL�c�$XWRELRJUDSKLH�GH�PRQ�IUtUH�j��������LOOXVWUHURQW�QRWUH�FRQFOXVLRQ��
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0dOLVVD�%XUJHYLQ

()�����3URqO�LQWHOOHFWXHO�GnDGXOWHV�DWWHLQWV�GnXQ�V\QGURPH�GH�6LOYHU�5XVVHOO�Gk�c�XQ�GgIDXW�GH�PgWK\ODWLRQ�GX�ORFXV�,*)��+��
GDQV�OD�UgJLRQ���S��

$XWHXUV��

0uOLVVD�%XUJHYLQ������$JQHV�/DFURL[������*HQDYHH�%URZQ������0\ULDP�0LNDW\������9LUJLQLH�&RXWLQKR���������$QQLFN�7RXWDLQ���������0DULH�9LQFHQW�����
'RPLQLTXH�0DUWLQ�&RLJQDUG������)ORUHQFH�3HWLW������5uJLV�&RXWDQW�������&KULVWHO�7KDXYLQ�5RELQHW�������%UXQR�'RQDGLOOH�������,UtQH�1HWFKLQH����������
6\OYLH�2GHQW��������

���/3�&��/DERUDWRLUH�GH�3V\FKRORJLH��&RJQLWLRQ��&RPSRUWHPHQW��&RPPXQLFDWLRQ���($�������8QLY�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV�&/$'�2XHVW��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�1HXURSuGLDWULH��+{SLWDO�GHV�(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���,QVHUP��&HQWUH�GH�5HFKHUFKH�HQ�mSLGuPLRORJLH�HW�6DQWu�GHV�3RSXODWLRQV��9LOOHMXLI��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��&+8�GH�7RXUV��+{SLWDO�%UHWRQQHDX��7RXUV��)UDQFH
���805�������L%UDLQ��8QLYHUVLWu�GH�7RXUV��,QVHUP��7RXUV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��&+�GX�0DQV��/H�0DQV��)UDQFH
���&OLQLTXH�GH�*uQuWLTXH��&HQWUH�GH�5uIuUHQFH�&/$'�1RUG�2XHVW���&+8�GH�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G
HQGRFULQRORJLH�HW�GLDEuWRORJLH�SuGLDWULTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
����6HUYLFH�G
HQGRFULQRORJLH��+{SLWDO�6DLQW�$QWRLQH��3DULV��)UDQFH
����6HUYLFH�G�H[SORUDWLRQV�)RQFWLRQQHOOHV�(QGRFULQLHQQHV��+{SLWDO�GHV�(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����,QVHUP��805�6������&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��6RUERQQH�8QLYHUVLWuV��3DULV��)UDQFH
����&156��,*'5��,QVWLWXW�GH�*uQuWLTXH�HW�'uYHORSSHPHQW�GH�5HQQHV����805�������8QLY�5HQQHV��5HQQHV��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�6LOYHU�5XVVHOO��uSLPXWDWLRQ���S����DGXOWHV��uYDOXDWLRQ�FRJQLWLYH��SUR�O�LQWHOOHFWXHO

5gVXPg��

/H�V\QGURPH�GH�6LOYHU�5XVVHOO��665��20,0���������253+$������HVW�XQ�V\QGURPH�JuQuWLTXH�UDUH�TXL�DVVRFLH�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XWuULQ
HW�SRVW�QDWDO �VuYtUH��XQ�SuULPtWUH�FUqQLHQ�UHODWLYHPHQW�SUuVHUYu�o�OD�QDLVVDQFH��XQH�DV\PuWULH�FRUSRUHOOH� �XQ�IURQW�SURuPLQHQW�HW�GHV�GL�FXOWuV
G�DOLPHQWDWLRQ �SHQGDQW �O�HQIDQFH� �/HV �GHX[ �SULQFLSDOHV �FDXVHV �JuQuWLTXHV �LGHQWL�uHV �o �FH �MRXU �VRQW �XQH �GLVRPLH �XQLSDUHQWDOH �PDWHUQHOOH �GX
FKURPRVRPH���GDQV�������GHV�FDV��HW�XQ�GuIDXW�GH�PuWK\ODWLRQ�DX�ORFXV�,*)��+���GDQV�OD�UuJLRQ���S���GDQV��������GHV�FDV��/HV�LQGLYLGXV
DWWHLQWV�GX�665�SUuVHQWHQW�GHV�VLJQHV�FOLQLTXHV�YDULDEOHV��QRWDPPHQW�HQ�IRQFWLRQ�GH�OD�FDXVH�JuQuWLTXH�VRXV�MDFHQWH��-XVTX�o�SUuVHQW��SHX
G�uWXGHV�VH�VRQW�IRFDOLVuHV�VXU�OH�SUR�O�LQWHOOHFWXHO�HW�FRJQLWLI�GHV�LQGLYLGXV�DWWHLQWV�GX�665��3RXUWDQW��FH�VRQW�GHV�SUuRFFXSDWLRQV�LPSRUWDQWHV�SRXU
OHV�IDPLOOHV� �DVVRFLuHV�o�GHV�TXHVWLRQV�VXU�O�LQFOXVLRQ�VFRODLUH�SURIHVVLRQQHOOH� �OH �GuYHORSSHPHQW�VRFLDO �HW �O�DXWRQRPLH� �/HV�TXHOTXHV�uWXGHV
H[LVWDQWHV�RQW�SRUWu�SULQFLSDOHPHQW�VXU�GHV�FRKRUWHV�SuGLDWULTXHV�HW�OHV�SDWLHQWV�LQFOXV�uWDLHQW�GLDJQRVWLTXuV�DYHF�GHV�FULWtUHV�QRQ�VWDQGDUGLVuV��l
O�KHXUH�DFWXHOOH�HW�o�QRWUH�FRQQDLVVDQFH��LO�Q�H[LVWH�SDV�GH�UHFKHUFKHV�SXEOLuHV�FRQFHUQDQW�OH�IRQFWLRQQHPHQW�LQWHOOHFWXHO�GHV�DGXOWHV��1RWUH�uWXGH
YLVH �o �uWDEOLU �OH �SUR�O �LQWHOOHFWXHO� �OHV �IRUFHV �HW �IDLEOHVVHV� �GHV �DGXOWHV �DWWHLQWV �G�XQ �665�SDU �UDSSRUW �o �GHV �GRQQuHV �QRUPDWLYHV� �6L[ �KRPPHV�HW
TXDWUH�IHPPHV�qJuV�GH����o����DQV�RQW�FRPSOuWu�O�uFKHOOH�GH�:HFKVOHU�SRXU�DGXOWHV��:$,6�,9���7RXV�OHV�LQGLYLGXV�LQFOXV�SUuVHQWDLHQW�XQH�DQRPDOLH
GX�ORFXV�,*)��+����/HV�PHVXUHV�UuDOLVuHV�FRPSUHQDLHQW�OH�TXRWLHQW�LQWHOOHFWXHO��4,��GHV�SDWLHQWV�HW�SRUWDLHQW�VXU�TXDWUH�GRPDLQHV�FRJQLWLIV���OD
FRPSUuKHQVLRQ�YHUEDOH� �OH �UDLVRQQHPHQW�SHUFHSWLI� �OD �PuPRLUH�GH�WUDYDLO� �HW �OD �YLWHVVH�GH�WUDLWHPHQW� �'HV�VWDWLVWLTXHV�GHVFULSWLYHV�HW �GHV
FRUUuODWLRQV�OLQuDLUHV�RQW�uWu�XWLOLVuHV�SRXU�uWXGLHU�OHV�IDFWHXUV�DVVRFLuV�DX[�UuVXOWDWV�GX�4,��'HV�LQIRUPDWLRQV�FOLQLTXHV�HW�PuGLFDOHV�WHOOHV�TXH�OHV
UuuGXFDWLRQV�SDVVuHV�HW�HQ�FRXUV��OHV�GL�FXOWuV�TXRWLGLHQQHV�SHUsXHV��RQW�uJDOHPHQW�uWu�FROOHFWuHV�o�SDUWLU�G�HQWUHWLHQV�HW�GH�TXHVWLRQQDLUHV��/HV
UuVXOWDWV�RQW�PRQWUu�TXH�OH�4,�PR\HQ�VH�VLWXDLW�GDQV�OD�PR\HQQH��0� ���������'6� ���������/HV�SDWLHQWV�DYDLHQW�GH�PHLOOHXUHV�SHUIRUPDQFHV�HQ
FRPSUuKHQVLRQ�YHUEDOH�SDU�UDSSRUW�DX[�DXWUHV�GRPDLQHV��FRQVWLWXDQW�DLQVL�XQ�YuULWDEOH�SRLQW�IRUW�GDQV�OHXU�SUR�O�FRJQLWLI��/HV�SDWLHQWV�HW�RX�OHXUV
IDPLOOHV�RQW�UDSSRUWu�GHV�GL�FXOWuV�TXRWLGLHQQHV�IUuTXHQWHV���GHV�GL�FXOWuV�G�DSSUHQWLVVDJH�HW�XQH�IDLEOH�HVWLPH�GH�VRL�uWDLHQW�SHUsXHV�FKH]����
GHV�DGXOWHV��&HWWH�SUHPLtUH�uWXGH�GRFXPHQWH�OH�IRQFWLRQQHPHQW�LQWHOOHFWXHO�GHV�DGXOWHV�D\DQW�XQ�665�G~�o�XQH�DQRPDOLH�GX�ORFXV�,*)��+����(OOH
PRQWUH�TX�XQH�SULVH�HQ�FKDUJH�SUuFRFH�HW�PXOWLGLVFLSOLQDLUH�GH�O�HQIDQFH�o�O�qJH�DGXOWH�VHPEOH�LPSRUWDQWH�GDQV�FH�V\QGURPH�SRXU�WUDLWHU�OHV
SUREOtPHV�PuGLFDX[��FRJQLWLIV�HW�SV\FKRVRFLDX[�SRWHQWLHOV�

3LfFH�MRLQWH���3UR�O�LQWHOOHFWXHO�DGXOWHV�665���0uOLVVD�%XUJHYLQ�GRF[
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-XOLHWWH�+HQQHVV\

()�����,QIRUPDWLRQ�VXU�OH�ULVTXH�JgQgWLTXH�GH�OD�0DODGLH�GH�+XQWLQJWRQ�DX�VHLQ�GHV�IDPLOOHV��OHV�FKDQJHPHQWV�HQWUH������HW
����

$XWHXUV��

-XOLHWWH�+HQQHVV\������-XOLHWWH�+HQQHVV\������6RSKLH�7H]HQDV�GX�0RQWFHO������*LXOLD�&RDUHOOL������$QQD�+HLQ]PDQQ������$ULDQH�+HUVRQ���������&KULVWLOOD
%RXFKHU������6DEULQD�6D\DK���������6WHSDKQLH�6WDUDFL������(ORGLH�3HWLW������0DUFHOD�*DUJLXOR���������$OH[DQGUD�'XUU����

���6RUERQQH�8QLYHUVLWu��,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�uSLQLtUH��,&0���$3�+3��,QVHUP��&156��*URXSH�+RVSLWDOLHU�3LWLu�6DOSvWULtUH���3DULV��)UDQFH
���,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�(SLQLtUH��*URXSH�+RVSLWDOLHU�3LWLu�6DOSvWULtUH���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLWu��,16(50��,QVWLWXW�3LHUUH�/RXLV�GH�6DQWu�3XEOLTXH��0HGLFDO�,QIRUPDWLRQ�8QLW��3LWLu�6DOSvWULtUH�&KDUOHV�)RL[�+{SLWDO�8QLYHUVLWDLUH�
$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��$3�+3���3DULV��)UDQFH
���&RQVXOWDWLRQ�GH�JuQuWLTXH��$3�+3��3LWLu�6DOSvWULtUH�&KDUOHV�)RL[�+{SLWDO�8QLYHUVLWDLUH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��$3�+3���3DULV�
)UDQFH
���,QVWLWXW�GH�0\RORJLH��3LWLu�6DOSvWULtUH�&KDUOHV�)RL[�+{SLWDO�8QLYHUVLWDLUH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��$3�+3���3DULV��)UDQFH

0RWV�FOHIV���0DODGLH�GH�+XQWLQJWRQ��FRPPXQLFDWLRQ��FKDQJHPHQW��GHX[�GuFuQQLHV

5gVXPg��

2EMHFWLI���mWXGLHU�FRPPHQW�FLUFXOH�O�LQIRUPDWLRQ�JuQuWLTXH�GDQV�OHV�IDPLOOHV�FRQFHUQuHV�SDU�OD�0DODGLH�GH�+XQWLQJWRQ��0+��HW�OHXUV�DWWLWXGHV�VXU�OD
UuDOLVDWLRQ�G�XQ�WHVW�SUuV\PSWRPDWLTXH�DYDQW�HW�DSUtV�O�qJH�GH����DQV��1RXV�DYRQV�FRPSDUu�XQH�uWXGH�UuDOLVuH�VXU�FH�VXMHW�SDU�QRWUH�uTXLSH�HQ
�����DYHF�XQH�UuDOLVuH�HQ������SRXU�VDYRLU�FH�TXL�DYDLW�FKDQJu�SRXU�OHV�SHUVRQQHV�FRQFHUQuHV�HW�OHXUV�IDPLOOHV�SHQGDQW�GHX[�GuFDGHV�HQ�FH�TXL
FRQFHUQH�O�LQIRUPDWLRQ�GX�ULVTXH�HW�OH�WHVW�SUuV\PSWRPDWLTXH�

0uWKRGH���8Q�TXHVWLRQQDLUH�uWDLW�GLVWULEXu�HQ�������HQ�IRUPDW�SDSLHU�SDU�O�DVVRFLDWLRQ�+XQWLQJWRQ�)UDQFH��HW�HQ�������VXU�OH�VLWH�LQWHUQHW�GH
O�DVVRFLDWLRQ�HW�HQ�FRQVXOWDWLRQ�GH�JuQuWLTXH�GX�*URXSH�+RVSLWDOLHU�3LWLu�6DOSvWULtUH�VXU�WDEOHWWH��/HV�TXHVWLRQV�FRQFHUQDLHQW�OHV�DWWLWXGHV�TXDQW�DX[
PRWLYDWLRQV�SRXU�LQIRUPHU�OHV�HQIDQWV�GX�ULVTXH�JuQuWLTXH�HW�OD�UuDOLVDWLRQ�GX�WHVW�SUuV\PSWRPDWLTXH�DYDQW�HW�DSUtV�O�qJH�GH����DQV��

3RSXODWLRQ����/D�SRSXODWLRQ�uWDLW�FRQVWLWXuH�GHV�SHUVRQQHV�FRQFHUQuHV�SDU�OD�0+��LQFOXDQW�GHV�SHUVRQQHV�o�ULVTXH��GHV�SRUWHXUV�DV\PSWRPDWLTXHV�RX
QRQ�SRUWHXUV�GH�O�H[SDQVLRQ�&$*�SDWKRORJLTXH��GHV�SHUVRQQHV�DWWHLQWHV�GH�0+�HW�OHV�FRQMRLQWV�GHV�SHUVRQQHV�FRQFHUQuHV�

5uVXOWDWV���$ORUV�TX�HQ�������OHV�UuSRQGDQWV��Q �����VRXKDLWDLHQW�PDMRULWDLUHPHQW�TXH�OHV�FOLQLFLHQV�LQIRUPHQW�OHV�HQIDQWV���������������������
YV�����������������������HQ������LOV��Q �����VRXKDLWDLHQW�PDMRULWDLUHPHQW�TXH�OHV�SDUHQWV�LQIRUPHQW�OHV�HQIDQWV�����������������YV��������������
S���������(Q�����������GHV�SHUVRQQHV�LQWHUURJuHV�QH�FRQVHLOODLHQW�SDV�o�OHXUV�HQIDQWV�GH�IDLUH�OH�WHVW�SUuV\PSWRPDWLTXH�DSUtV����DQV�DORUV�TX�HQ
�����VHXOV�����QH�OH�FRQVHLOOHQW�SDV��S���������/H�QRPEUH�GH�SHUVRQQHV�QH�FRQVHLOODQW�SDV�OH�WHVW�SUuV\PSWRPDWLTXH�DYDQW����DQV�HVW�OXL�DXVVL�HQ
EDLVVH���HQ�����������QH�VRQW�SDV�SRXU�OD�UuDOLVDWLRQ�G�XQ�WHVW�SUuV\PSWRPDWLTXH�DYDQW����DQV��DORUV�TX�HQ����������VRQW�FRQWUH�OD�UuDOLVDWLRQ
DYDQW����DQV��S��������1uDQPRLQV��O�LQIRUPDWLRQ�o�OD�SDUHQWtOH�UHVWH�XQ�VXMHW�WDERX���PRLQV�GH�OD�PRLWLu�GHV�SDUWLFLSDQWV�RQW�uWu�LQIRUPuV�SDU�OHXUV
SDUHQWV�GH�O�H[LVWHQFH�GH�OD�PDODGLH�GDQV�OD�IDPLOOH�WDQW�HQ������������TX�HQ������������S���������(QFRUH�����GHV�SDUWLFLSDQWV�SHQVHQW�TXH�FH
Q�HVW�SDV�DX[�SDUHQWV�G�LQIRUPHU�GH�O�H[LVWHQFH�GH�OD�PDODGLH�IDPLOLDOH��'H�SOXV��O�LQFHUWLWXGH�VXU�OH�ELHQIRQGu�GX�WHVW�SUuV\PSWRPDWLTXH�DYDQW���
DQV�HVW�XQH�UuDOLWu�LQFRQWHVWDEOH�DYHF�����HQ������c�MH�QH�VDLV�SDV�j�YV�����HQ�������S�������

&RQFOXVLRQ���(Q����DQV��ELHQ�TXH�OHV�PHQWDOLWuV�FKDQJHQW�HW�TXH�GDYDQWDJH�GH�SHUVRQQHV�VRXKDLWHQW�TXH�FH�VRLW�OHV�SDUHQWV�TXL�LQIRUPHQW�OHV
HQIDQWV� �O�LQIRUPDWLRQ �o �OD �SDUHQWtOH �UHVWH �XQ �WDERX� �/D �GL�FXOWu �o �LQIRUPHU �VHV �HQIDQWV �GX �ULVTXH �JuQuWLTXH �SHUVLVWH �PDOJUu �OH �VRXKDLW �GHV
SHUVRQQHV�FRQFHUQuHV�G�vWUH�LQIRUPuHV�SDU�OHXUV�DVFHQGDQWV��/H�ELHQIRQGu�GX�WHVW�SUuV\PSWRPDWLTXH�FKH]�OHV�PLQHXUV�VXVFLWH�GHV�GRXWHV�HW�GH
O�LQFHUWLWXGH�

3LfFH�MRLQWH���$EVWUDFW�$VVLVHV�GH�JH�QH�WLTXH������,QIRUPDWLRQ�IDPLOOHV�������SGI



6(66,21�35(6(17$7,21�)/$6+�3267(56��
(&5$1��

$1*(�/,1(�%58(/

()�����2SWLPLVDWLRQ�GX�UHQGHPHQW�GLDJQRVWLTXH�GX�VgTXHQeDJH�GnH[RPH�FKH]�OHV�ImWXV�DYHF�DQRPDOLHV�FRQJgQLWDOHV�PXOWLSOHV�
SDU�XQH�SULRULVDWLRQ�GHV�YDULDWLRQV�JgQgWLTXHV�EDVgH�XQLTXHPHQW�VXU�OHV�VFRUHV�ELR�LQIRUPDWLTXHV

$XWHXUV��

$QJH�/LQH�%UXHO���������0DWKLOGH�/HIHEYUH���������(PLOLH�7LVVHUDQW������1LFRODV�%RXUJRQ������<DQQLV�'X�RXUG���������0LUQD�$VVRXP������3DXO�.XHQW]�����
(OLVH�6FKDHIHU������6DOLPD�(O�&KHKDGHK�'MHEEDU������0DULD�&ULVWLQD�$QWDO������9DOuULH�NUHPHU�������)UDQsRLVH�*LUDUG�/HPDLUH�������-HDQ�/RXLV�0DQGHO
������'DSKQu�/HKDOOH����������6RSKLH�1DPERW����������1ROZHQQ�-HDQ�0DUsDLV����������1DGD�+RXFLQDW����������6uEDVWLHQ�0RXWWRQ����������1DWKDOLH�0DUOH
������/DHWLWLD�/DPEHUW�������3KLOLSSH�-RQYHDX[�������%HUQDUG�)ROLJXHW�������-HDQ�3LHUUH�0D]XWWL�������'RPLQLTXH�*DLOODUG�������(OLVDEHWK�$ODQLR������
&uOLQH�3RLULVLHU�������$QQH�6RSKLH�/HEUH�������0DULRQ�$XEHUW�/HQRLU�������)UDQFLQH�$UEH]�*LQGUH�������6\OYLH�2GHQW�������&KORH�4XHOLQ����������
3KLOLSSH�/RJHW�������0uODQLH�)UDGLQ�������0DUMRODLQH�:LOOHPV�������1LFROH�%LJL�������0DULH�-RVuH�3HUH]�������6RSKLH�%OHVVRQ�������&KULVWLQH�)UDQFDQQHW
������$QQH�0DULH�%HDXIUtUH�������6RSKLH�3DWULHU�������$QQH�0DULH�*XHUURW�������$OLFH�*ROGHQEHUJ�������1LFROH�/DXUHQW�������&KULVWRSKH�3KLOLSSH��������
)UuGuULF�7UDQ�0DX�7KHP���������-XOLHQ�7KHYHQRQ����������/DXUHQFH�)DLYUH����������&KULVWHO�7KDXYLQ�5RELQHW����������$QWRQLR�9LWWREHOOR�������

���)+8�75$16/$'�,16(50�805������mTXLSH�*$'��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu�&+8�'LMRQ��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP���8%�805������*$'�c�*uQuWLTXH�GHV�$QRPDOLHV�GX�'uYHORSSHPHQW�j��)+8�75$16/$'��&+8�',-21��GLMRQ��)UDQFH
���)+8�75$16/$'��mTXLSH�($������*$'��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu�&+8�'LMRQ��'LMRQ��)UDQFH
���)+8�75$16/$'�,16(50�805������mTXLSH�*$'��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���&HQWUH�GH�JuQuWLTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�)�WRSDWKRORJLH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����/DERUDWRLUH�GH�F\WRJuQuWLTXH�FRQVWLWXWLRQQHOOH�HW�SUuQDWDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����'uSDUWHPHQW�0uGHFLQH�WUDQVODWLRQQHOOH�HW�QHXURJuQuWLTXH���,QVWLWXW�GH�JuQuWLTXH�HW�GH�ELRORJLH�PROuFXODLUH�HW�FHOOXODLUH��6WUDVERXUJ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��FHQWUH�GH�JuQuWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��FHQWUH�GH�JuQuWLTXH��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu�&+8
'LMRQ��'LMRQ��)UDQFH
����/DERUDWRLUH�GH�JuQuWLTXH�FKURPRVRPLTXH�HW�PROuFXODLUH���&+8�',-21��GLMRQ��)UDQFH
����8)�GH�JuQuWLTXH�PuGLFDOH���0DWHUQLWu�UuJLRQDOH��&+8�GH�1DQF\��1DQF\��)UDQFH
����/DERUDWRLUH�GH�JuQuWLTXH�PuGLFDOH��&+8�GH�1DQF\��1DQF\��)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�HW�GX�'uYHORSSHPHQW���&+8�GH�1DQF\��1DQF\��)UDQFH
����/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�HW�GX�'uYHORSSHPHQW��&+8�GH�1DQF\��1DQF\��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�0DLVRQ�%ODQFKH��&+58�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�IRHWRSDWKRORJLH��&+8�5HLPV��5HLPV��)UDQFH
����/DERUDWRLUH�GH�F\WRJuQuWLTXH��&+8�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+8�5HLPV��5HLPV��)UDQFH
����6HUYLFH�G�LPDJHULH�PuGLFDOH��&+8�%HVDQsRQ��%HVDQsRQ��)UDQFH
����6HUYLFH�GH�I�WRSDWKRORJLH��&+8�%HVDQsRQ��%HVDQsRQ��)UDQFH
����6HUYLFH�GH�JuQuWLTXH�FOLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�I�WRSDWKRORJLH��&+8�5HQQHV��5HQQHV��)UDQFH
����/DERUDWRLUH�G�$QDWRPLH�3DWKRORJLH��&+8�5HQQHV��5HQQHV��)UDQFH
����(TXLSH�0DODGLHV�*uQuWLTXHV�GH�O
(QIDQW�HW�GH�O
$GXOWH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�I�WRSDWKRORJLH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�IRHWRSDWKRORJLH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&+8�7RXUV��7RXUV��)UDQFH
����6HUYLFH�GH�JuQuWLTXH�PuGLFDOH��&+8�&OHUPRQW�)G��&OHUPRQW�)G��)UDQFH
����6HUYLFH�GH�I�WRSDWKRORJLH��&+8�&OHUPRQW�)G��&OHUPRQW�)G��)UDQFH
����6HUYLFH�GH�I�WRSDWKRORJLH���&+X�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�JuQuWLTXH�FOLQLTXH��&+8�5RXHQ��5RXHQ��)UDQFH
����8QLWu�GH�*uQuWLTXH�&OLQLTXH��+{SLWDO�&KDUOHV�1LFROOH��&+8�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�I�WRSDWKRORJLH��&+8�',-21��GLMRQ��)UDQFH

0RWV�FOHIV���H[RPH��ELR�LQIRUPDWLTXH��IRHWXV

5gVXPg��

$X�FRXUV�GHV����GHUQLtUHV�DQQuHV��OHV�WHFKQRORJLHV�G�uFKRJUDSKLH�REVWuWULFDOH�RQW�QHWWHPHQW�DPuOLRUu�OD�GuWHFWLRQ�DQWuQDWDOH�GHV�V\QGURPHV
PDOIRUPDWLIV��/HXU�GLDJQRVWLF�uWLRORJLTXH�HVW�XQ�uOuPHQW�FOu�SRXU�SUuFLVHU�OH�SURQRVWLF�I�WDO��O�LVVXH�GH�OD�JURVVHVVH�HW�OH�FRQVHLO�JuQuWLTXH��(Q
)UDQFH��OH�GLDJQRVWLF�JuQuWLTXH�uWLRORJLTXH�SUuQDWDO�UHSRVH�DFWXHOOHPHQW�VXU�OH�FDU\RW\SH��O�$QDO\VH�&KURPRVRPLTXH�VXU�3XFH�o�$'1��$&3$��HW�OH
VuTXHQsDJH�GH�JtQHV�FLEOuV��8Q�JUDQG�QRPEUH�GH�I�WXV�SRO\PDOIRUPuV�UHVWHQW�VDQV�GLDJQRVWLF� �DERXWLVVDQW�VRXYHQW�o�XQH�LQWHUUXSWLRQ�GH
JURVVHVVH�GHYDQW�OH�ULVTXH�uOHYu�GH�JUDYLWu�SURQRVWLTXH��/H�VuTXHQsDJH�G�H[RPH��(6��ERXOHYHUVH�DFWXHOOHPHQW�OD�JuQuWLTXH�PuGLFDOH��DYHF�XQ�WDX[
GLDJQRVWLTXH�SRVWQDWDO�HQ�VROR�G�HQYLURQ�����GDQV�OHV�DQRPDOLHV�GX�GuYHORSSHPHQW��3HX�G�uWXGHV�RQW�uWu�UuDOLVuHV�FKH]�GHV�FRKRUWHV�GH�I�WXV
SRO\PDOIRUPuV��FHOOHV�FL��PRQWUHQW�XQ�UHQGHPHQW�GLDJQRVWLTXH�GH�O�(6�VROR�SOXV�IDLEOH��a�����QRWDPPHQW�o�FDXVH�GH�OD�IDLEOH�FRQQDLVVDQFH�GH�OD
FRUUuODWLRQ �JuQRW\SH�SKuQRW\SH �o �O�uWDW �I�WDO� �'DQV �FH �FRQWH[WH� �OH �GuYHORSSHPHQW �GH �QRXYHOOHV �VWUDWuJLHV �GuGLuHV �o �OD �G�LGHQWL�FDWLRQ �GH
YDULDWLRQV �FDXVDOHV �LQGuSHQGDPPHQW �GHV �VLJQHV �FOLQLTXHV �SDUDLW �LQGLVSHQVDEOH� �

1RXV �DYRQV �UuDOLVu �XQ �(6 �VROR �FKH] ��� �I�WXV �SRO\PDOIRUPuV �VDQV �GLDJQRVWLF �uYLGHQW �HW �$&3$ �QRUPDOH� �'HX[ �VWUDWuJLHV �GLDJQRVWLTXHV



G�LQWHUSUuWDWLRQ�GHV�GRQQuHV��JtQHV�PRUELGHV�20,0��RQW�uWu�GuSOR\uHV�VuTXHQWLHOOHPHQW��'�XQH�SDUW� �XQH�VWUDWuJLH�c�JHQRW\SH��UVW�j�EDVuH�VXU
GHV�VFRUHV�ELR�LQIRUPDWLTXHV�HW�OHV�EDVHV�GH�GRQQuHV�G�DQQRWDWLRQ�LQGuSHQGDPPHQW�GX�SKuQRW\SH�I�WDO��6RQW�UHWHQXHV���D��OHV�YDULDWLRQV�DQQRWuHV
�SUREDEOHPHQW��SDWKRJtQHV�GDQV�OD�EDVH�&OLQ9$5��FRPSDWLEOHV�DYHF�OH�PRGH�GH�WUDQVPLVVLRQ�UDSSRUWu���E��OHV�YDULDWLRQV�o�O�RULJLQH�G�XQ�FRGRQ�VWRS
SUuPDWXUu�GDQV�OHV�JtQHV�LQWROuUDQWV�o�OD�SHUWH�GH�IRQFWLRQ���F��OHV�YDULDWLRQV�UuFHVVLYHV�SUuGLWHV�GuOuWtUHV�GDQV�OHV�SDWKRORJLHV�GH�WUDQVPLVVLRQ
UuFHVVLYH��/D�FDXVDOLWu�GHV�YDULDWLRQV�HVW�FRQ�UPuH�SDU�XQH�DQDO\VH�GH�VuJUuJDWLRQ�SDU�VuTXHQsDJH�6DQJHU�HW�SKuQRW\SDJH�LQYHUVH��'�DXWUH�SDUW�
XQH�VWUDWuJLH�FODVVLTXH��EDVuH�VXU�O�LQWHUSUuWDWLRQ�GHV�YDULDWLRQV�IDX[�VHQV�QRQ�UuSHUWRULuV�GDQV�&OLQ9DU�LGHQWL�DEOH�G�HPEOuH�SDU�XQH�FRUUuODWLRQ
JuQRW\SH�SKuQRW\SH��'DQV�XQ�VHFRQG�WHPSV��QRXV�DYRQV�uWHQGX�O�DQDO\VH�DX[�JtQHV�QRQ�PRUELGHV��$LQVL��XQ�GLDJQRVWLF�SRVLWLI�D�uWu�SRVu�FKH]
����� �I�WXV �������� �GRQW ����� �JtQHV �Q�RQW �SDV �uWu �LGHQWL�uV �SDU �OD �VWUDWuJLH �FODVVLTXH �HW ����� �DXWUHV �JtQHV �QH �O�RQW �SDV �uWu �SDU �OD �VWUDWuJLH
c�JHQRW\SH��UVW�j��3DU�DLOOHXUV�����JtQHV�FDQGLGDWV�RQW�uWu�LGHQWL�uV���������

/D�FRPELQDLVRQ�VuTXHQWLHOOH�G�XQH�VWUDWuJLH�c�JHQRW\SH��UVW�j�VXLYLH�SDU�XQH�VWUDWuJLH�FODVVLTXH�EDVuH�G�HPEOuH�VXU�OHV�FRUUuODWLRQV�SKuQRW\SHV�
JuQRW\SHV�SHUPHW�G�LGHQWL�HU�SOXV�UDSLGHPHQW�OD�FDXVH�JuQuWLTXH�GDQV�OHV�FRKRUWHV�I�WDOHV�HW�G�LGHQWL�HU�GHV�XOWuULHXUV�QRXYHDX[�JtQHV�FDQGLGDWV
SRXYDQW��HQ�SULQFLSH��FRPEOHU�O�uFDUW�HQWUH�OH�WDX[�GLDJQRVWLF�SUu��HW�SRVWQDWDO�

3LfFH�MRLQWH�������B$VVLVHB%UXHOB)RHWH[%LRLQIR�GRF[
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3DWULFH�%289$*1(7

()�����6gTXHQeDJH�KDXW�GgELW�G
XQH�VgULH�GH����ImWXV�DYHF�PDOIRUPDWLRQ�FDUGLDTXH�FRPSOH[H�HW�RX�KgWgURWD[LH

$XWHXUV��

3DWULFH�%289$*1(7������+XL�/,8������$QQD�*DwOOH�*,*8(7������7KRPDV�6,021(7������(PPDQXHOOOH�6=(1.(5������/DHWLWLD�/$0%(57������&DWKHULQH
9,1&(17�'(/250(������6RSKLH�6&+(,'(&.(5������0uODQLH�)5$',1������)DQQ\�025,&(�3,&$5'�������&LRUQD�&,251$�021)(55$72�������(VWHOOH�&2/,1
������)ORUHQFH�)(//0$11�������6RSKLH�%/(6621�������3LHUUH�6LPRQ�-28.�������&KULVWLQH�)5$1&$11(7�������)ORUHQFH�3(7,7�������%UXQR�5(9(56$'(
����

���/DERUDWRLUH�GH�*uQuWLTXH��&+8�GH�0DUWLQLTXH��)RUW�GH�)UDQFH��0DUWLQLTXH
���'HSDUWPHQW�RI�$QDWRP\��+DLQDQ�0HGLFDO�&ROOHJH��+DLNRX��&KLQH
���&3'31��+{SLWDO�0)0(��&+8�0DUWLQLTXH��)RUW�GH�)UDQFH��0DUWLQLTXH
���6HUYLFH�GH�*uQuWLTXH��&+8�/\RQ��/\RQ��)UDQFH
���+XPDQ�*HQHWLFV�	�(PEU\RORJ\�/DERUDWRU\��,QVWLWXWH�RI�0HGLFDO�%LRORJ\��6LQJDSRXU��6LQJDSRXU
���*uQuWLTXH�&OLQLTXH�8)������0DWHUQLWu�5uJLRQDOH�8QLYHUVLWDLUH��1DQF\��)UDQFH
���&RQVXOWDWLRQ�*uQuWLTXH�&OLQLTXH��3{OH�0tUH�(QIDQW��&HQWUH�+RVSLWDOLHU�$UUDV��$UUDV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��+{SLWDO�+DXWHSLHUUH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��+{SLWDO�6XG��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��+{SLWDO�3HOOHJULQ��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�)HPPH�0tUH�(QIDQW��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�&DQWRQDO�GH�/DXVDQQH��/DXVDQQH��6XLVVH
����6HUYLFH�GH�*uQuWLTXH��&HQWUH�+RVSLWDOLHU�%UHWRQQHDX��&+8�7RXUV��7RXUV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��+{SLWDO�GH�OD�7URQFKH��&+8�*UHQREOH��*UHQREOH��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��+{SLWDO�(VWDLQJ��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�-HDQQH�GH�)ODQGUH��&+58�/LOOH��/LOOH��)UDQFH
����+XPDQ�*HQHWLFV�	�(PEU\RORJ\�/DERUDWRU\��,QVWLWXWH�RI�0HGLFDO�%LRORJ\��$67$5��6LQJDSRXU��6LQJDSRXU

0RWV�FOHIV���)RHWXV��0DOIRUPDWLRQ�&DUGLDTXH��6uTXHQsDJH�+DXW�'uELW��+uWuURWD[LH

5gVXPg��

,QWURGXFWLRQ���(QYLURQ������GHV�FDV�GH�PDOIRUPDWLRQ�FDUGLDTXH�FRQJuQLWDOH�RQW�XQH�FDXVH�GuSLVWuH�SDU�OD�F\WRJuQuWLTXH�FODVVLTXH��/�$&3$�HVW
FDSDEOH�G�LGHQWL�HU�HQYLURQ������VXSSOuPHQWDLUH�G�DQRPDOLH�FKURPRVRPLTXH��1RXV�YRXOLRQV�GuFRXYULU�TXHO�SRXUFHQWDJH�GH�YDULDQWV�QXFOuRWLGLTXHV
VLPSOHV�SRXYDLW�vWUH�LGHQWL�u�FRPPH�FDXVDO�GDQV�XQH�VuULH�GH�I�WXV�DYHF�PDOIRUPDWLRQ�FDUGLDTXH�HW�RX�KuWuURWD[LH�

0gWKRGHV���/�$'1�GH����I�WXV�GLDJQRVWLTXuV�DYHF�XQH�PDOIRUPDWLRQ�FDUGLDTXH�VuYtUH�HW�RX�XQH�KuWuURWD[LH�HW�VDQV�DQRPDOLH�F\WRJuQuWLTXH
FDXVDOH�RQW�uWu�VuTXHQFuV�VXU�XQ�SDQHO�GH�����JtQHV�LPSOLTXuV�GDQV�OHV�PDODGLHV�FDUGLRYDVFXODLUHV�

5gVXOWDWV���LO�\�DYDLW����I�WXV�GH�VH[H�PDVFXOLQ�HW����GH�VH[H�IuPLQLQ��DYHF�XQH�KLVWRLUH�IDPLOLDOH�GDQV����FDV�������HW�SDV�GH�FRQVDQJXLQLWu
SDUHQWDOH�GDQV����FDV��������7RXV�OHV�I�WXV�DYDLHQW�XQH�PDOIRUPDWLRQ�FDUGLDTXH�VuYtUH�VDXI�XQ�TXL�DYDLW�XQH�KuWuURWD[LH�HW�GHV�DQRPDOLHV�GH
GuYHORSSHPHQW�GH�OD�OLJQH�PuGLDQH��&LQTXDQWH�GHX[�FDV�������DYDLHQW�XQH�KuWuURWD[LH�HQ�SOXV�GHV�PDOIRUPDWLRQV�FDUGLDTXHV��9LQJW�KXLW�FDV������
DYDLHQW�GHV�DQRPDOLHV�H[WUD�FDUGLDTXHV�HW�H[WUD�KuWuURWD[LH�

8QH�PXWDWLRQ �FDXVDOH �D �uWu �LGHQWL�uH�GDQV �������FDV ������ �DYHF �XQ�SRXUFHQWDJH�SOXV �uOHYu�GDQV �OH �JURXSH�DYHF �KuWuURWD[LH ��������FDV� �����
FRPSDUu�DX�JURXSH�VDQV�KuWuURWD[LH�������FDV������HW�GDQV���FDV�DYHF�GHV�DQRPDOLHV�H[WUD�FDUGLDTXHV�HW�H[WUD�KuWuURWD[LH��������������/H�PRGH
G�KuUuGLWu�uWDLW�UuFHVVLI�SRXU���JtQHV�HW�GRPLQDQW�DYHF�H[SUHVVLRQ�YDULDEOH�SRXU���JtQHV��(WRQQDPPHQW��XQH�PXWDWLRQ�KRPR]\JRWH�D�uWu�WURXYuH
GDQV���FDV�GRQW�XQ�VHXOHPHQW�GRQW�OD�FRQVDQJXLQLWu�SDUHQWDOH�uWDLW�FRQQXH�

&RQFOXVLRQ���OH�VuTXHQsDJH�KDXW�GuELW�SHXW�GuFRXYULU�OH�YDULDQW�QXFOuRWLGLTXH�FDXVDO�GDQV�HQYLURQ������GHV�FDV�GH�PDOIRUPDWLRQ�FDUGLDTXH�HW�RX
KuWuURWD[LH�DSUtV�DYRLU�uOLPLQu�XQH�FDXVH�F\WRJuQWLTXH��/H�FRQVHLO �JuQuWLTXH�SRXU�OHV�JURVVHVVHV�IXWXUHV�GHV�FRXSOHV�FRQFHUQuV�D�uWu�WUtV
DPuOLRUu��$�QRWUH�VXUSULVH��XQH�UHODWLRQ�SDUHQWDOH�GLVWDQWH�HVW�LPSOLTXuH�GDQV�HQYLURQ�����GHV�FDV�
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(ORGLH�*$87,(5

()�����6gTXHQeDJH�KDXW�GgELW�GH�JgQRPH�HQ�GLDJQRVWLF�SUgQDWDO���TXHOV�HQMHX[�"

$XWHXUV��

&KULVWHO�7+$89,1���������)UuGuULF�75$1�0$8�7+(0���������7KLHUU\�52866($8������$OLQH�&+$66$*1(������<DQQLV�'8))285'������0DULH�/DXUH
+80%(57�$6(1&,2������(ORGLH�*$87,(5������-HDQQH�$0,(/������'RPLQLTXH�%211($8�������'DPLHQ�6$1/$9,//(�������6DELQH�6,*$8',�������$ODLQ
9(5/2(6�������'DYLG�*(1(9,(9(�������&DUROLQH�5225<&.�7+$0%2�������)ORUHQFH�3(7,7�������6\OYLH�2'(17�������,VLGRU�%(575$1'�������1DWKDOLH
0$5/(�������%RULV�.(5(1�������3DWULFN�&$//,(5����������&KULVWRSKH�3+,/,33(����������&DWKHULQH�/(-(81(������&KULVWLQH�%,148(7�������/DXUHQFH�)$,95(
�������

���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLWu�GH�%RXUJRJQH�)UDQFKH�&RPWu��)+8�75$16/$'��'LMRQ��)UDQFH
���&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV��'u�FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV���)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�j��ODERUDWRLUH�GH�JuQuWLTXH�FKURPRVRPLTXH�HW�PROuFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
���&3'31��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�&,&�������($�������/$6$��&+8�%HVDQsRQ��8QLYHUVLWu�GH�)UDQFKH�&RPWu��%HVDQsRQ��)UDQFH
���($�����*uQuWLTXH�GHV�$QRPDOLHV�GX�'uYHORSSHPHQW��)+8�75$16/$'��&+8�'LMRQ��'LMRQ��)UDQFH
���&,&������,16(50��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���)+8�75$16/$'���+{SLWDO�G
(QIDQWV��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH�HW�&OLQLTXH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
����&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV��&+8�/\RQ��/\RQ��)UDQFH
����'uSDUWHPHQW�GH�JuQuWLTXH�PuGLFDOH��&+8�GH�0DUVHLOOH���+{SLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
����'uSDUWHPHQW�GH�*uQuWLTXH��&+8�3DULV���+{SLWDO�5REHUW�'HEUu��3DULV��)UDQFH
����'uSDUWHPHQW�*uQuWLTXH�0uGLFDOH��0DODGLHV�UDUHV�HW�PuGHFLQH�SHUVRQQDOLVuH��&+8�GH�0RQWSHOOLHU���+{SLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU�
)UDQFH
����/DERUDWRLUH�GH�JuQuWLTXH�PROuFXODLUH��&+8�GH�%RUGHDX[�*+�3HOOHJULQ��%RUGHDX[��)UDQFH
����&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV��&+58�/LOOH��/LOOH��)UDQFH
����&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV��&+8�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�JuQuWLTXH�PuGLFDOH���8QLWu�GH�*uQuWLTXH�FOLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����/DERUDWRLUH�GH�*uQuWLTXH�0ROuFXODLUH��&+8�'LMRQ��'LMRQ��)UDQFH
����8)�GH�JuQRPLTXH�GX�GuYHORSSHPHQW��&+8�3DULV�*+�/D�3LWLu�6DOSvWULtUH�&KDUOHV�)RL[���+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
����/DERUDWRLUH�GH�F\WRJuQuWLTXH�HW�JuQuWLTXH�PROuFXODLUH��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
����8QLWu�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�j��ODERUDWRLUH�GH�JuQuWLTXH�FKURPRVRPLTXH�HW�PROuFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
����)+8�75$16/$'��,16(50�&,&�������&,&�(&���&+8�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�GH�5uIuUHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'uYHORSSHPHQW�HW�V\QGURPHV�PDIRUPDWLIV���)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ�
)UDQFH

0RWV�FOHIV���6uTXHQsDJH�KDXW�GuELW��JuQRPH��GLDJQRVWLF�SUuQDWDO��HQMHX[

5gVXPg��

/RUV�GH�OD �GuFRXYHUWH�uFKRJUDSKLTXH�DQWuQDWDOH�GH�PDOIRUPDWLRQV�FRQJuQLWDOHV�HW�RX�G�DQRPDOLHV�PRUSKRORJLTXHV�PLQHXUHV����o�����GHV
JURVVHVVHV���OH�GLDJQRVWLF�uWLRORJLTXH�UHSUuVHQWH�XQ�YuULWDEOH�Gu��PuGLFDO��(Q�H�HW��OH�SURQRVWLF�V�DYtUH�YDULDEOH�VHORQ�OHV�uWLRORJLHV�VRXV�MDFHQWHV�
DOODQW�GH�I�WRSDWKLHV�DFTXLVHV�o�GHV�PDODGLHV�JuQuWLTXHV�UDUHV��(Q�)UDQFH��OH�GLDJQRVWLF�uWLRORJLTXH�SUuQDWDO�UHSRVH�VXU�O�LPDJHULH�RX�GHV
LQYHVWLJDWLRQV�ELRORJLTXHV��LQIHFWLHXVHV��PuWDEROLTXHV��LPPXQRORJLTXHV�RX�JuQuWLTXHV��3OXV�GH�OD�PRLWLu�GHV�I�WXV�SRUWHXUV�G�DQRPDOLH�V��UHVWHQW
VDQV�GLDJQRVWLF�uWLRORJLTXH�

/H�VuTXHQsDJH�KDXW�GuELW�SDQJuQRPLTXH��H[RPH�JuQRPH�6+'��ERXOHYHUVH�OD�JuQuWLTXH�PuGLFDOH��DYHF�XQ�WDX[�GLDJQRVWLTXH�SRVWQDWDO�GH�SOXV�GH
����SRXU�OHV�DQRPDOLHV�GX�GuYHORSSHPHQW��'DQV�OH�FDGUH�GX�GLDJQRVWLF�SUuQDWDO��'31���SHX�GH�SD\V�VH�ODQFHQW�GDQV�OH�VuTXHQsDJH�GH�JuQRPH
�*6���HQ�UDLVRQ�GH�OD�QuFHVVLWu�GH�GuODLV�FRXUWV�SRXU�UHQGUH�OHV�UuVXOWDWV�OH�SOXV�W{W�SRVVLEOH�DX�FRXUV�GH�OD�JURVVHVVH��GHV�GL�FXOWuV�G�LQWHUSUuWDWLRQ
GHV�GRQQuHV�JuQRPLTXHV�HQ�SUuVHQFH�GH�GRQQuHV�FOLQLTXHV�SDUFHOODLUHV��UuGXLWHV�DX[�GRQQuHV�G�LPDJHULH�SUuQDWDOHV��HW�GX�ULVTXH�G�LGHQWL�HU�GHV
YDULDWLRQV�GH�VLJQL�FDWLRQ�LQFRQQXH��96,���LQGuSHQGDPPHQW�GH�OD�TXHVWLRQ�SRVuH��3RXUWDQW��OD�FRQ�UPDWLRQ�G�XQ�GLDJQRVWLF�JuQuWLTXH�SHXW�V�DYuUHU
G�XQH�LPSRUWDQFH�PDMHXUH�SRXU�D�QHU�OH�SURQRVWLF�HW�DLGHU�OHV�FRXSOHV�o�SUHQGUH�GHV�GuFLVLRQV�SDU�UDSSRUW�o�OD�JURVVHVVH�HQ�FRXUV� �o�XQ�SURMHW
SDUHQWDO�XOWuULHXU��o�O�LQIRUPDWLRQ�IDPLOLDOH�RX�DX�SDUFRXUV�GH�VRLQV�GH�PDQLtUH�SOXV�JuQuUDOH�

3URSRVHU�DX[�FRXSOHV�G�DYRLU�DFFtV�DX�*6�GDQV�OH�FDGUH�GX�'31�VRXOtYH�FHSHQGDQW�GH�QRPEUHXVHV�TXHVWLRQV�HW�GH�QRXYHDX[�HQMHX[�FOLQLTXHV�
ELRORJLTXHV��uWKLTXHV�HW�RUJDQLVDWLRQQHOV��

��FOLQLTXHV��SRXU�TXHOOHV�LQGLFDWLRQV�HVW�LO�OLFLWH�GH�SURSRVHU�OH�6+'�SDQJuQRPLTXH�HQ�'31��GHYDQW�OD�GuFRXYHUWH�GH�WRXW�V\QGURPH�SRO\PDOIRUPDWLI�"
'H�WRXWH�PDOIRUPDWLRQ�LVROuH�"�4XHO�TXH�VRLW�OH�SURQRVWLF�I�WDO�"�/RUVTXH�OH�SURQRVWLF�HVW�LQFHUWDLQ�HW�TX�XQ�GLDJQRVWLF�uWLRORJLTXH�SRXUUDLW�PRGL�HU
O�LVVXH�GH�OD�JURVVHVVH�"

��ELRORJLTXHV���TXHOV�UuVXOWDWV�UHQGUH�"�)DXW�LO�UHQGUH�OHV�96,�"�/HV�GRQQuHV�LQFLGHQWHV�"�4XHOOH�IDLVDELOLWu�"

��uWKLTXHV���TXHOOHV�VRQW�OHV�DWWHQWHV�GHV�SDWLHQWV�"�/HV�FUDLQWHV�GHV�SURIHVVLRQQHOV�"



��RUJDQLVDWLRQQHOV���MXVTX�o�TXHO�WHUPH�PD[LPDO�OH�6+'�SHXW�LO�vWUH�SURSRVu�"�&RPPHQW�DLGHU�OHV�FRXSOHV�o�JuUHU�O�DWWHQWH�GH�QRXYHDX[�UuVXOWDWV�HW
OH �GuODL �VXSSOuPHQWDLUH �OLu �o �FHV �UuVXOWDWV �SDU �UDSSRUW �o �O�$&3$ �" �)DXW�LO �OHXU �SURSRVHU �XQ �DFFRPSDJQHPHQW �VSuFL�TXH �SHQGDQW �FHWWH �DWWHQWH
VXSSOuPHQWDLUH��SV\FKRORJXH��FRQVHLOOHU�HQ�JuQuWLTXH��"�4XHOV�uFXHLOV�RUJDQLVDWLRQQHOV�"

1RWUH�WUDYDLO�D�FRQVLVWu�o�PHQHU�XQH�uWXGH�SLORWH�SRXU�GuPRQWUHU�OD�IDLVDELOLWu�G�LPSOuPHQWHU�OH�6+'�HQ�GLDJQRVWLF�SUuQDWDO��,O�VHUD�QuFHVVDLUH�GH�OD
FRPSOuWHU �SDU �XQ �SURMHW �G�uWXGH �GH �O�RUJDQLVDWLRQ �GHV �VRLQV� �D�Q �G�DSSUuKHQGHU �OHV �QRXYHOOHV �FRRSuUDWLRQV �QuFHVVDLUHV �HQWUH �SURIHVVLRQQHOV �GH
VDQWu�HW�OHXU�DFFHSWDELOLWu�SRXU�FHWWH�LPSOuPHQWDWLRQ�
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*HRUJHV�+DGGDG

()�����3UgYDOHQFH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�QRQ�GgSLVWgHV�SDU�OH�WHVW�$'1OF�GDQV�OnLQWHUYDOOH������������GX�FDOFXO�GX
ULVTXH�GH�OD�WULVRPLH���

$XWHXUV��

1LFRODV�)5,(6������6DQGUD�/(�*$55(&������*HRUJHV�+$''$'������0DWWKLHX�(*/2))������<YHV�9,//(����

���&)()��&ROOtJH�)UDQsDLV�G
(FKRJUDSKLH�)RHWDOH���02173(//(,5��)UDQFH
���6HUYLFH�0DWHUQLWu��&HQWUH�+RVSLWDOLHU�1RUG�'HX[�6tYUHV��3$57(1$<��)UDQFH
���0DWHUQLWu�*uQuWLTXH��&HQWUH�KRVSLWDOLHU�6LPRQH�9HLO���%ORLV��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�%LRORJLTXH���&+8�/D�0LOuWULH��32,7,(56��)UDQFH
���6HUYLFH�G�REVWuWULTXH�HW�GH�PuGHFLQH�I�WDOH��+{SLWDO�1HFNHU��3$5,6��)UDQFH

0RWV�FOHIV���$'1OF��5LVTXH�FRPELQu��������������,QYDVLI��$QRPDOLHV�FKURPRVRPLTXHV

5gVXPg��

2EMHFWLIV���&RQQDyWUH�OD�SUuYDOHQFH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�QRQ�GuSLVWuHV�SDU�OH�WHVW�$'1OF�GDQV
O�LQWHUYDOOH������������GX�FDOFXO�GX�ULVTXH�GH�OD�WULVRPLH����

0gWKRGHV���&HWWH�uWXGH�HVW�XQH�DQDO\VH�UuWURVSHFWLYH�G�XQH�SRSXODWLRQ�GH�JURVVHVVHV�VLQJOHWRQV�D\DQW�HX
XQ �GuSLVWDJH �FRPELQu �GH �OD �WULVRPLH ��� �GDQV �OHTXHO �OD �FODUWu �QXFDOH ��&1� �D �uWu �PHVXUuH �SDU �XQ
uFKRJUDSKLVWH�uYDOXu�SDU�OH�&ROOtJH�)UDQsDLV�G�(FKRJUDSKLH�)�WDOH�HQWUH�OH��HU�MDQYLHU������HW�OH���
GuFHPEUH��������/D�EDVH�GH�GRQQuHV�%LR1X4XDO�D�SHUPLV�G�LGHQWL�HU�WRXWHV�OHV�SDWLHQWHV�GRQW�OH�ULVTXH�GX
GuSLVWDJH�FRPELQu�uWDLW�FRPSULV�HQWUH������HW��������3DUPL�OHV��������SDWLHQWHV�GH�OD�EDVH�������������
DYDLHQW�XQ�ULVTXH�FRPSULV�HQWUH������HW��������3RXU�FHW�LQWHUYDOOH�GH�ULVTXH�������DQDO\VHV�GX�FDU\RW\SH
RQW�uWu�UuDOLVuV��3DUPL�OHV�DQRPDOLHV�QRQ�GuWHFWDEOHV�SDU�O�$'1�OLEUH�FLUFXODQW��$'1OF���QRXV�Q�DYRQV�UHWHQX
TXH�FHOOHV�TXL�QuFHVVLWHQW�XQ�FRQVHLO�JuQuWLTXH�

5gVXOWDWV�3DUPL�OHV�DQRPDOLHV�GX�FDU\RW\SHV�UHWURXYuHV�����������uWDLHQW�QRQ�GuSLVWDEOHV�SDU�O�$'1OF�HW
QuFHVVLWDLHQW �XQ �FRQVHLO �JuQuWLTXH� �VRLW �� ��� �SDWKRJtQHV� ��� �G\VJRQRVRPLHV �HW �� �QRQ �SDWKRJtQHV�
SULQFLSDOHPHQW�GHV�WUDQVORFDWLRQV�uTXLOLEUuHV��/D�YDOHXU�SUuGLFWLYH�SRVLWLYH��933��GX�GuSLVWDJH�FRPELQu�DX
VHXLO�GH������������SRXU�OHV�DQRPDOLHV�FKURPRVRPLTXHV�QRQ�GuSLVWuHV�SDU�OH�'31,�HVW�GH���������������
HW�GH����������������SRXU�OHV�DQRPDOLHV�KDXWHPHQW�SDWKRJtQHV�

&RQFOXVLRQ �� �� �/D �SURSRVLWLRQ �H[FOXVLYH �GH �GuSLVWDJH �SDU �XQ �WHVW �G�$'1OF �GDQV �OH �JURXSH�o �ULVTXH
���������� �QH �SHUPHW �SDV �GH �GRQQHU �o �OD �SDWLHQWH �XQH �LQIRUPDWLRQ �DX �ULVTXH �UuVLGXHO �G�DQRPDOLHV
FKURPRVRPLTXHV�
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-XOLHWWH�1HFWRX[

()�����'LDJQRVWLF�SUgQDWDO�QRQ�LQYDVLI�GH�PDODGLHV�PRQRJgQLTXHV�SDU�H[FOXVLRQ�GX�YDULDQW�SDWHUQHO��'H�OD�SUHXYH�GH�SULQFLSH�c
OnDFFUgGLWDWLRQ��UHWRXU�VXU���DQV�GnH[SgULHQFHo

$XWHXUV��

1LFRODV�9DXFRXOHXU������/XFLH�2UKDQW������1DWKDOLH�'HEXUJUDYH������&DPLOOH�9HUHEL������$OH[DQGUH�3HUULHU������0DWKLOGH�3DFDXOW������$XUuOLD�*UXEHU�����
7KLHUU\�%LHQYHQX������(PPDQXHOOH�*LURGRQ������'RPLQLTXH�9LGDXG������)UDQFH�/HWXUFT������0LFKHO�9LGDXG������-XOLHWWH�1HFWRX[����

���/DERUDWRLUH�GH�*uQuWLTXH�HW�%LRORJLH�0ROuFXODLUHV��+83&�&RFKLQ��SDULV��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�HW�*uQuWLTXH�0ROuFXODLUH��+83&�+{SLWDO�&RFKLQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�HW�%LRORJLH�0ROuFXODLUHV��+83&�+{SLWDO�&RFKLQ��SDULV��)UDQFH

0RWV�FOHIV���'LDJQRVWLF�SUuQDWDO�QRQ�LQYDVLI�G
H[OXVLRQ��'31,��PDODGLH�PRQRJuLTXH��$'1�IRHWDO�FLUFXODQW

5gVXPg��

3RXU�OLPLWHU�OHV�ULVTXHV�GH�IDXVVH�FRXFKH�DVVRFLuV�DX[�SURFuGXUHV�LQYDVLYHV�GX�GLDJQRVWLF�SUuQDWDO�FODVVLTXH��QRXV�DYRQV�GuYHORSSu�XQ�SURWRFROH
VWDQGDUGLVu�HW�DFFUuGLWu�YLVDQW�o�SURSRVHU�XQ�GLDJQRVWLF�SUuQDWDO�QRQ�LQYDVLI��'31,��G�H[FOXVLRQ�GHV�PDODGLHV�PRQRJuQLTXHV��6RQ�SULQFLSH�UHSRVH
VXU�OD�GuWHFWLRQ�TXDOLWDWLYH�GH�YDULDQWV�SDWKRJtQHV�DEVHQWV�GX�JuQRPH�PDWHUQHO� �FH�TXL�SHUPHW�GH�SURSRVHU�OH�'31,�GDQV�GH�QRPEUHXVHV
VLWXDWLRQV��WHOOHV�TXH�FHUWDLQHV�SDWKRORJLHV�VSRUDGLTXHV��OHV�SDWKRORJLHV�GRPLQDQWHV�GH�WUDQVPLVVLRQ�SDWHUQHOOH�HW�OHV�SDWKRORJLHV�UuFHVVLYHV�
ORUVTXH�OHV�GHX[�SDUHQWV�VRQW�SRUWHXUV�GH�YDULDQWV�SDWKRJtQHV�GL�uUHQWV�

'HSXLV�OD�PLVH�DX�SRLQW�GH�FHV�WHVWV�DX�ODERUDWRLUH�HQ�������SOXV�GH�����WHVWV�RQW�uWu�UuDOLVuV�SDU�3&5�GLJLWDOH�HQ�URXWLQH�GLDJQRVWLTXH�SRXU�OHV
SDWKRORJLHV�VXLYDQWHV���DFKRQGURSODVLH��G\VSODVLHV�WKDQDWRSKRUHV��PXFRYLVFLGRVH��QHXUR�EURPDWRVH�GH�W\SH���HW����/H�SURFHVVXV�GH�YDOLGDWLRQ�GH
PuWKRGH�D�SHUPLV�O�LGHQWL�FDWLRQ�GHV�SRLQWV�FULWLTXHV�o�YDOLGHU� �WHOOHV�TXH�OHV�SHUIRUPDQFHV�DQDO\WLTXHV�LQKuUHQWHV�o�FKDTXH�HVVDL �VSuFL�TXH�GH
YDULDQW�SDWKRJtQH��PDLV�DXVVL�O�uWDEOLVVHPHQW�GHV�FULWtUHV�G�LQWHUSUuWDWLRQ�GHV�UuVXOWDWV��/�DQDO\VH�GH�ULVTXHV�UuVLGXHOV�D�SHUPLV�GH�PHVXUHU�OHV
OLPLWHV�UuHOOHV�GH�OD�PuWKRGH��QRWDPPHQW�OLuHV�o�OD�IDLEOH�FRQFHQWUDWLRQ�G�$'1�GDQV�OH�SODVPD�HW�o�OD�QDWXUH�GHV�YDULDQWV�SDWKRJtQHV�UHFKHUFKuV�

/D�PLVH�HQ��XYUH�GH�FHV�WHVWV�GDQV�QRWUH�ODERUDWRLUH�GH�JuQuWLTXH�PROuFXODLUH�QRXV�SHUPHW�GH�UDSSRUWHU�OD�SOXV�ODUJH�FRKRUWH�GH�'31,�G�H[FOXVLRQ
GHV�PDODGLHV�PRQRJuQLTXHV�MDPDLV�GuFULWH��1RV�UuVXOWDWV�LQGLTXHQW�XQH�JUDQGH�SUuFLVLRQ�SRXU�OD�GuWHFWLRQ�SUuFRFH�GHV�YDULDQWV�SDWKRJtQHV
SDWHUQHOV �GDQV �OH �SODVPD�PDWHUQHO �HW �RXYUHQW �GH �QRXYHOOHV �SHUVSHFWLYHV �SRXU �uWHQGUH �FHWWH �DSSURFKH �o �GH �QRPEUHXVHV �DXWUHV �PDODGLHV
PRQRJuQLTXHV�
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$XUdOLH�3+$0

()�����6\QGURPHV�GH�6LOYHU�5XVVHOO�HW�GH�%HFNZLWK�:LHGHPDQQ���GLVWULEXWLRQ�HQ�PRVDiTXH�GnDQRPDOLHV�gSLJgQgWLTXHV

$XWHXUV��

$XUuOLH�3+$0���������9LUJLQLH�67(8128������1DWKDOLH�7+,%$8'������(ORLVH�*,$%,&$1,���������,UtQH�1(7&+,1(���������)UHGHULF�%5,28'(�������

���805������&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��6RUERQQH�8QLYHUVLWu��3$5,6��)UDQFH
���6HUYLFH�GH�QuRQDWRORJLH��+{SLWDO�7URXVVHDX��$3+3����3$5,6��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�PROuFXODLUH�HQGRFULQLHQQH��+{SLWDO�7URXVVHDX��$3+3����3$5,6��)UDQFH
���([SORUDWLRQV�IRQFWLRQQHOOHV�HQGRFULQLHQQHV��+{SLWDO�7URXVVHDX��$3+3����3$5,6��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�VLOYHU�UXVVHOO��V\QGURPH�GH�EHFNZLWK�ZLHGHPDQQ��uSLJuQuWLTXH��PRVDzTXH

5gVXPg��

,QWURGXFWLRQ��/�HPSUHLQWH�SDUHQWDOH�HVW�XQ�PuFDQLVPH�uSLJuQuWLTXH�o�O�RULJLQH�GH�O�H[SUHVVLRQ�PRQRDOOuOLTXH�GH�JtQHV�HQ�IRQFWLRQ�GH�OHXU�RULJLQH
SDUHQWDOH��/D�UuJLRQ�FKURPRVRPLTXH�KXPDLQH���S�����FRQWLHQW�GHX[�GRPDLQHV�VRXPLV�o�HPSUHLQWH�SDUHQWDOH��,&5��FRPSUHQDQW�,*)��HW�,&5�
FRPSUHQDQW �&'.1�&�� �MRXDQW �XQ �U{OH �LPSRUWDQW �GDQV �OH �FRQWU{OH �GH �OD �FURLVVDQFH �I�WDOH �HW �SRVWQDWDOH� �'HV �PRGL�FDWLRQV �JuQuWLTXHV ��GLVRPLH
XQLSDUHQWDOH�RX�PXWDWLRQV�JDLQ�SHUWH�GH�IRQFWLRQ��RX�uSLJuQuWLTXHV�GH�OD�UuJLRQ���S�����VRQW�DVVRFLuV�o�GHX[�V\QGURPHV�HQ�PLURLU���OH�V\QGURPH
GH�6LOYHU�5XVVHOO��656�DVVRFLDQW�UHWDUG�GH�FURLVVDQFH��GL�FXOWuV�DOLPHQWDLUHV��DQRPDOLHV�PuWDEROLTXHV�HW�SXEHUWDLUHV��HW�OH�V\QGURPH�GH�%HFNZLWK�
:LHGHPDQQ��%:6�DVVRFLDQW�H[FtV�GH�FURLVVDQFH�DYHF�ULVTXH�WXPRUDO�DFFUX�GXUDQW�O�HQIDQFH���/HV�DQRPDOLHV�uSLJuQuWLTXHV�o�O�RULJLQH�GH�FHV
V\QGURPHV�VXUYLHQQHQW�OH�SOXV�VRXYHQW�o�XQ�VWDGH�SRVW]\JRWLTXH��%LHQ�TXH�WUtV�SHX�GH�GRQQuHV�Q�DLHQW�uWu�UDSSRUWuHV�VXU�OH�VXMHW��OHV�UuFHQWV
FRQVHQVXV�LQWHUQDWLRQDX[�SRUWDQW�VXU�OHV�V\QGURPHV�656�HW�%:6�SURSRVHQW�GH�WHVWHU�G�DXWUHV�WLVVXV�HQ�FDV�G�DEVHQFH�G�DQRPDOLH�PROuFXODLUH
GuWHFWuH�VXU�OHV�OHXFRF\WHV�

0uWKRGHV� �/�DQDO\VH �GX �QLYHDX �GH �PuWK\ODWLRQ �G�,&5� �HW �,&5� �D �uWu �UuDOLVuH �SDU �57 �T3&5 �DOOtOH �VSuFL�TXH �o �SDUWLU �GH �O�$'1 �GH ��EUREODVWHV �GH
SDWLHQWV�UuSRQGDQW�DX[�FULWtUHV�FOLQLTXHV�GH�656�RX�%:6��FKH]�TXL�OHV�DQDO\VHV�PROuFXODLUHV�GH�OD�UuJLRQ���S�����uWDLHQW�QRUPDOHV�GDQV�OHV
OHXFRF\WHV�

5uVXOWDWV��'L[�SDWLHQWV��WURLV�656�HW�VHSW�%:6��DYDLHQW�GHV�LQGH[�GH�PuWK\ODWLRQ�QRUPDX[�GDQV�OH�VDQJ�HW�DQRUPDX[�GDQV�OHV��EUREODVWHV��/HV�WURLV
SDWLHQWV�656�DYDLHQW�XQ�VFRUH�GH�1HWFKLQH�+DUELVRQ�h�����/HV�VHSW�SDWLHQWV�%:6�DYDLHQW�XQH�DV\PuWULH�FRUSRUHOOH��GRQW�GHX[�SUuVHQWDLHQW�XQH
DV\PuWULH �FRUSRUHOOH �LVROuH� �'HX[ �SDWLHQWV �%:6 �DYDLHQW �GuYHORSSu �GHV �WXPHXUV �HPEU\RQQDLUHV ��XQ �QHSKUREODVWRPH �ELODWuUDO �HW �XQ
KuSDWREODVWRPH�� �8QH�SHUWH�GH�PuWK\ODWLRQ�HQ���S���D�uWu�GuWHFWuH�VXU�OHV��EUREODVWHV�GHV�WURLV�SDWLHQWV�656��XQ�JDLQ�GH�PuWK\ODWLRQ�HQ�,&5�
��S���FKH]�GHX[�SDWLHQWV�%:6��XQH�SHUWH�GH�PuWK\ODWLRQ�HQ�,&5����S���FKH]�GHX[�DXWUHV�SDWLHQWV�%:6�HW�XQH�GLVRPLH�XQLSDUHQWDOH�SDWHUQHOOH�HQ
��S���FKH]�OHV�DXWUHV�WURLV�SDWLHQWV�

&RQFOXVLRQ� �/H �SUR�O �GH �PuWK\ODWLRQ �HQ ���S�� �SHXW �YDULHU �HQ �IRQFWLRQ �GHV �WLVVXV �uWXGLuHV� �/�DQDO\VH �G�XQ �VHFRQG �WLVVX �SHUPHW �G�LGHQWL�HU �XQ
PuFDQLVPH�PROuFXODLUH�FKH]�GHV�SDWLHQWV�UuSRQGDQW�VDQV�DQRPDOLH�PROuFXODLUH�GDQV�OHV�OHXFRF\WHV��DYHF�XQ�LQWuUvW�PDMHXU�GDQV�OD�SULVH�HQ�FKDUJH
GHV �SDWLHQWV� �&HFL �FRQ�UPH �OD � �GLVWULEXWLRQ �HQ �PRVDzTXH �GHV �DQRPDOLHV �uSLJuQuWLTXHV� �HW �GRQF �HQ �IDYHXU �GH �OHXU �VXUYHQXH �SRVW�]\JRWLTXH� �&HFL
UHQIRUFH�O�LQWuUvW�GH�WHVWHU�G�DXWUHV�WLVVXV�HQ�FDV�GH�VXVSLFLRQ�FOLQLTXH�GH�%:6�656�VDQV�DQRPDOLH�PROuFXODLUH�VXU�OHV�FHOOXOHV�FLUFXODQWHV��/�DQDO\VH
GX�QLYHDX�GH�PuWK\ODWLRQ�G�,&5��HW�,&5��HVW�DFWXHOOHPHQW�HQ�FRXUV�DX�ODERUDWRLUH�FKH]�G�DXWUHV�SDWLHQWV�SUuVHQWDQW�XQH�DV\PuWULH�FRUSRUHOOH�HW�GHV
QLYHDX[�GH�PuWK\ODWLRQ�QRUPDX[�GDQV�OH�VDQJ�

3LfFH�MRLQWH���$EVWUDFWB$VVLVHVB3+$0�GRF[
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/RXLVH�3RUWHU

()�����/H�SURqODJH�GH�PgWK\ODWLRQ�GX�JgQRPH�GH�OngSLWKgOLXP�SLJPHQWg�UgWLQLHQ�FKH]�GHV�LQGLYLGXV�DWWHLQWV�GH�GgJgQgUHVFHQFH
PDFXODLUH�OLgH�c�OndJH�UgYfOH�GHV�GLpgUHQFHV�GH�PgWK\ODWLRQ�HW�GnH[SUHVVLRQ�GHV�JfQHV�6.,��*7)�+��HW�71;%�

$XWHXUV��

/RXLVH�3RUWHU������1HLO�6DSWDUVKL������<RQJ[LDQJ�)DQJ������6RQLND�5DWKL������$QQHNH�GHQ�+ROODQGHU������6LPRQ�&ODUN������3DXO�%LVKRS������7LPRWK\�2OVHQ
�����7ULDQWD�OORV�/LORJORX������9HQNDWD�50�&KDYDOL������/XPLQLWD�3DUDRDQ����

���(\H�DQG�9LVLRQ�6FLHQFH��8QLYHUVLW\�RI�/LYHUSRRO��/LYHUSRRO��5R\DXPH�8QL
���&HQWUH�IRU�*HQRPLF�5HVHDUFK��8QLYHUVLW\�RI�/LYHUSRRO��/LYHUSRRO��8QLWHG�.LQJGRP��5R\DXPH�8QL
���'HSDUWPHQW�RI�2SKWKDOPRORJ\��8QLYHUVLW\�RI�3HQQV\OYDQLD�6FKRRO�RI�0HGLFLQH��3HQQV\OYDQLD��(WDWV�8QLV
���RSKWKDOPRORJ\��5DGERXG�80&��1LMPHJHQ��3D\V�%DV
���'LYLVLRQ�RI�(YROXWLRQ�DQG�*HQRPLF�6FLHQFHV��8QLYHUVLW\�RI�PDQFKHVWHU��0DQFKHVWHU��5R\DXPH�8QL
���0D\R�&OLQLF��0D\R�&OLQLF��5RFKHVWHU��(WDWV�8QLV
���,QVWLWXWH�RI�7UDQVODWLRQDO�0HGLFLQH��8QLYHUVLW\�RI�/LYHUSRRO��/LYHUSRRO��5R\DXPH�8QL

0RWV�FOHIV���(SLJuQuWLTXH��PuWK\ODWLRQ�GH�O�$'1��GuJuQuUHVFHQFH�PDFXODLUH�OLuH�o�O�qJH��JuQuWLTXH�RSKWDOPLTXH�

5gVXPg��

5gVXPg��

,QWURGXFWLRQ���/D�GuJuQuUHVFHQFH�PDFXODLUH�OLuH�o�O�qJH��'0/$��HVW�XQH�PDODGLH�GuJuQuUDWLYH�GX�FHQWUH�GH�OD�UuWLQH�HW�OD�FDXVH�SULQFLSDOH�GH
FuFLWu��/�uSLWKuOLXP�SLJPHQWu�UuWLQLHQ��(35��HVW�XQ�VLWH�SULPDLUH�GH�SDWKRJuQtVH��/HV�DQWuFuGHQWV�JuQuWLTXHV�GH�OD�'0/$�VRQW�ODUJHPHQW�GuFULWV�
0DOKHXUHXVHPHQW��FHV�FRQQDLVVDQFHV�Q�RQW�SDV�HQFRUH�JuQuUu�GH�WUDLWHPHQWV�SRXU�OHV�IRUPHV�GH�'0/$�OHV�SOXV�FRXUDQWHV��'DQV�FH�FRQWH[WH��OHV
PuFDQLVPHV�uSLJuQuWLTXHV�GH�UuJXODWLRQ�G�H[SUHVVLRQ�JuQLTXH�VSuFL�TXHV�DX�WLVVX�FRQFHUQu�VRQW�G�LQWuUvW�FRQVLGuUDEOH��1RWUH�uWXGH�V�LQWuUHVVH�o
O�LGHQWL�FDWLRQ �GH �JtQHV �GL�uUHQWLHOOHPHQW �PuWK\OuV �GDQV �OD �'0/$ �GDQV �O�(35 �HW �o �OD �GL�uUHQFLDWLRQ �GHV �DEHUUDWLRQV �GH �PuWK\ODWLRQV �ORFDOHV �GH
O�$'1�GHV�DEHUUDWLRQV�JOREDOHV��OHV�DEHUUDWLRQV�uSLJuQuWLTXHV�ORFDOHV�uWDQW�SDUIRLV�DVVRFLuHV�o�GHV�uSLPXWDWLRQV�PRWULFHV��SRWHQWLHOOHPHQW�SOXV
VHQVLEOHV�o�OD�PRGXODWLRQ�WKuUDSHXWLTXH��0gWKRGHV���(WXGH�G�DVVRFLDWLRQ�SDQuSLJuQRPLTXH�HW�SUR�ODWLRQ�VuOHFWLYH�GH�O�H[SUHVVLRQ�GH�JtQHV�GDQV
O�(35�SURYHQDQW �GH�GRQQHXUV�KXPDLQV�SKuQRW\SuV�SRXU �OD �'0/$� �3UR�ODJH�GH�PuWK\ODWLRQ�SDQJuQRPLTXH��,OOXPLQD����N�%HDG&KLS�DUUD\� �VXU ���
uFKDQWLOORQV�GH�(35�����'0/$�HW����FRQWU{OHV��HW�YDOLGDWLRQ�GHV�UuVXOWDWV�SDU�S\URVuTXHQsDJH�GH����uFKDQWLOORQV�����'0/$�HW����FRQWU{OHV���LQFOXDQW
XQ�uFKDQWLOORQQDJH�GH�UuSOLFDV�WHFKQLTXHV��Q ����HW �ELRORJLTXHV��Q ���� �/�DQDO\VH�GH�/RQJ�,QWHUVSHUVHG�1XFOHRWLGH�(OHPHQW����/,1(��� �IXW
DSSOLTXuH�SRXU�HVWLPHU�OH�QLYHDX�GH�PuWK\ODWLRQ�JOREDOH�GH�O�$'1�GDQV�O�(35��57�T3&5�IXW�HPSOR\uH�VXU�GHV�uFKDQWLOORQV�LQGuSHQGDQWV�SRXU
PHVXUHU�OHV�FKDQJHPHQWV�G�H[SUHVVLRQ�GHV�JtQHV�GL�uUHQWLHOOHPHQW�PuWK\OuV��5gVXOWDWV���/H�SUR�ODJH�GH�PuWK\ODWLRQ�SDQJuQRPLTXH�LGHQWL�D�GHV
ORFL �HW �UuJLRQV �JuQRPLTXHV �PXOWLSOHV �GL�uUHQWLHOOHPHQW �PuWK\OuV �GDQV �OD �'0/$� �FRPSUHQDQW �OHV �JtQHV �6., ��S ����[������ �*7)�+�
�S ����[�������HW�71;%��S ����[�������/H�S\URVuTXHQsDJH�YDOLGD�OHV�ORFL�GL�uUHQWLHOOHPHQW�PuWK\OuV�FJ����������DVVRFLu�DX�SURWR�RQFRJtQH�6.,��HW
FJ���������GDQV�*7)�+��HW�H[FOXW�XQ�FKDQJHPHQW�JOREDO�GX�QLYHDX�GH�PuWK\ODWLRQ�GH�O�(35�GDQV�OD�'0/$���1RXV�DYRQV�uJDOHPHQW�GuPRQWUu�GHV
PRGL�FDWLRQV�GH�O�H[SUHVVLRQ�GHV�JtQHV�6.,��*7)�+���HW�71;%�GDQV�O�(35�GH�GRQQHXUV�LQGuSHQGDQWV�DWWHLQWV�GH�'0/$��'HV�uWXGHV�GH�UuSOLFDWLRQ
IXUHQW�UHDOLVuHV�VXU�VDQJ�HQWLHU��&RQFOXVLRQV���&H�WUDYDLO�UHSUuVHQWH��o�FH�MRXU���O�uWXGH�SOXV�LPSRUWDQWH�GH�OD�PuWK\ODWLRQ�SDQJuQRPLTXH�GH�O�(35
GDQV �OD �'0/$ �DVVRFLuH �o �GHV �FKDQJHPHQWV �G�H[SUHVVLRQ �GHV �JtQHV �GL�uUHQWLHOOHPHQW �PuWK\OuV� �DWWHLJQDQW �SRXU �OD �SUHPLtUH �IRLV � �XQ �QLYHDX �GH
VLJQL�FDWLRQ �VWDWLVWLTXH �SDQJuQRPLTXH �HW �LGHQWL�DQW �GH �QRXYHOOHV �FLEOHV �SRXU �OHV �uWXGHV �WUDQVODWLRQQHOOHV �IXWXUHV� �$XSDUDYDQW� �DXFXQH �uWXGH �Q�D
DVVRFLu�6.,�HW�*7)�+��o�OD�'0/$��FHV�ORFL�UuJXODQW�GHV�SURFHVVXV�SDWKRSK\VLRORJLTXHV�LPSOLTXuV�GDQV�OD�PDODGLH�WHOV�TXH�OD�VLJQDOLVDWLRQ�SDU
IDFWHXU�GH�FURLVVDQFH�WUDQVIRUPDQW�EHWD��7*)�EHWD���6.,��HW�OHV�PuFDQLVPHV�GH�UuSDUDWLRQ�GH�O�$'1�GuSHQGDQW�GH�OD�WUDQVFULSWLRQ��*7)�+���

�

�

3LfFH�MRLQWH���3257(5OI$%675$&$VVLVHV�����GRF[
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&DUROLQH�5DFLQH

()�����/D�EDVH�GH�GRQQgHV�&(0$5$�DX�VHLQ�GH�OD�qOLfUH�$Q'',�5DUHV������DQV�G
gSLGgPLRORJLH�GDQV�OHV�DQRPDOLHV�GX
GgYHORSSHPHQW�HQ�)UDQFH

$XWHXUV��

&ODXGH�0HVVLDHQ������&DUROLQH�5DFLQH������$KOHP�.KDWLP������6\OYLH�2GHQW������'LGLHU�/DFRPEH���������6\OYLH�0DQRXYULHU���������3DWULFN�(GHU\�����
1LFROH�3KLOLS������'DYLG�*HQHYLHYH�������&KULVWHO�7KDXYLQ�5RELQHW�����������7DQLD�$WWLu�%LWDFK�������3LHUUH�+HQUL�5RX[�/HY\�������/DXUHQW�'HPRXJHRW
������/LOLD�%HQ�6ODPD�����������&KULVWLQH�%LQTXHW�������$UQDXG�6DQGULQ������$ODLQ�9HUORHV�����������/DXUHQFH�)DLYUH���������

���%DQTXH�1DWLRQDOH�GH�'RQQuHV�0DODGLHV�5DUHV��'6,�:,1'��$3+3��3$5,6��)UDQFH
���&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV��&+8�GH�'LMRQ��',-21��)UDQFH
���&HQWUH�GH�UuIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��+{SLWDO�6XG��&+8�GH�5HQQHV��5(11(6��)UDQFH
���&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�%RUGHDX[��%25'($8;��)UDQFH
���,16(50�805������8QLYHUVLWu�GH�%RUGHDX[��%25'($8;��)UDQFH
���&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV��&+58�GH�/LOOH��/,//(��)UDQFH
���($������5$'(0(�0DODGLHV�UDUHV�GX�GuYHORSSHPHQW�HW�GX�PuWDEROLVPH��8QLYHUVLWu�/LOOH��/,//(��)UDQFH
���&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV��+{SLWDO�)HPPH�0tUH�(QIDQW�+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
���&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV��'uSDUWHPHQW�GH�JuQuWLTXH�PuGLFDOH��&+8�GH�0DUVHLOOH���+{SLWDO�GH
OD�7LPRQH��0$56(,//(��)UDQFH
����&HQWUH�GH�UuIuUHQFH�$QRPDOLHV�GX�'uYHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��&+8�0RQWSHOOLHU��02173(//,(5��)UDQFH
����)LOLtUH�$Q'',�5DUHV��&+8�GH�'LMRQ��',-21��)UDQFH
����,16(50�805�����HW�)+8�75$16/$'��8QLYHUVLWu�GH�%RXUJRJQH��',-21��)UDQFH
����)RHWRSDWKRORJLH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
����)LOLtUH�$Q'',�5DUHV��&+8�GH�'LMRQ��3$5,6��)UDQFH
����&HQWUH�G
,QYHVWLJDWLRQ�&OLQLTXH���mSLGuPLRORJLH�&OLQLTXH��&+8�GH�'LMRQ��',-21��)UDQFH
����&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV��$3�+3��+{SLWDO�5REHUW�'HEUu��3$5,6��)UDQFH
����,16(50�805������8QLYHUVLWu�GH�3DULV��3$5,6��)UDQFH
����&HQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�GH�'LMRQ��',-21��)UDQFH
����(TXLSH�*$'��*uQuWLTXH�GHV�DQRPDOLHV�GX�GuYHORSSHPHQW���805�,16(50�������8QLYHUVLWu�GH�%RXUJRJQH��',-21��)UDQFH

0RWV�FOHIV���PDODGLHV�UDUHV���OLtUH�$Q'',�5DUHV��DQRPDOLHV�GX�GuYHORSSHPHQW��V\QGURPHV�PDOIRUPDWLIV��uSLGuPLRORJLH��&(0$5$��%1'05

5gVXPg��

,QWURGXFWLRQ��

'HSXLV�OH�3105���OD�'*26�D�FKH�XQH�RULHQWDWLRQ�IRUWH�SRXU�OD�PLVH�HQ�SODFH�G�XQ�YDVWH�SURJUDPPH�uSLGuPLRORJLTXH�VXU�OHV�PDODGLHV�UDUHV��HQ
SDUDOOtOH�GH�OD�PLVH�HQ�SODFH�GHV�FHQWUHV�GH�UuIuUHQFHV�PDODGLHV�UDUHV��&505���(Q�������OHV�&505�RQW�DGRSWu�O�DSSOLFDWLRQ�&(0$5$�PLVH�HQ�SODFH
SDU�OD�EDVH�QDWLRQDOH�GH�GRQQuHV�PDODGLHV�UDUHV��%1'05���SHUPHWWDQW�OH�UHFXHLO�GH�GRQQuHV�SDWLHQWV�YXV�DX�VHLQ�GHV�&505��$SUtV�XQH�SuULRGH�GH
�� �DQV� �OD ��OLtUH �$Q'',�5DUHV �HW �OD �%1'05�DQDO\VHQW �OHV �GRQQuHV �FROOLJuHV� �SHUPHWWDQW �GH �PRQWUHU �OHV �LQWuUvWV �HW �OHV �GL�FXOWuV �G�XQ �WHO �SURMHW
QDWLRQDO�

0DWgULHO�HW�PgWKRGHV��

8Q�VHW�GH�GRQQuHV�PLQLPDO��6'0��D�uWu�FROOHFWu�HQ�SURVSHFWLI�SRXU�WRXV�OHV�SDWLHQWV��&H�6'0�FRPSUHQG�GHV�GRQQuHV�VXU�OH�FDV�LQGH[�HW�DSSDUHQWuV�
OH�GLDJQRVWLF�HW�OHV�DFWLYLWuV�PuGLFDOHV��8QH�DQDO\VH�UuWURVSHFWLYH�DQRQ\PLVuH�GH�WRXWHV�OHV�YLVLWHV�D�uWu�UuDOLVuH��GDQV�OH�EXW�G�HQ�WLUHU�GHV
LQIRUPDWLRQV�DGPLQLVWUDWLYHV��GuPRJUDSKLTXHV��G�RUJDQLVDWLRQ�GHV�VRLQV��RX�SOXV�FLEOuHV�

5gVXOWDWV��

��������SDWLHQWV�RQW�uWu�UHsXV�HQ����DQV����������DWWHLQWV��qJH�PuGLDQ����DQV������HQIDQWV������DGXOWHV��HW��������DSSDUHQWuV�QRQ�DWWHLQWV��qJH
PuGLDQ����DQV���DYHF�XQ�VH[�UDWLR�uTXLOLEUu��/D�PDMRULWu�GHV�SDWLHQWV�������Q�uWDLHQW�SDV�YXV�SOXV�G�XQH�IRLV�SDU�DQ������GHV�SDWLHQWV�YLHQQHQW�SRXU
XQH�GuPDUFKH�GLDJQRVWLTXH��HW�����GHV�GHPDQGHV�VRQW�JuUuV�ORUV�GH�FRQVXOWDWLRQV�VLPSOHV��3DUPL�OHV������SDWKRORJLHV�UHWURXYuHV��������OH�VRQW
FKH]�PRLQV�GH����SDWLHQWV������HQWUH��������������HQWUH������������HW������FKH]�SOXV�GH��������������GHV�SDWLHQWV�Q�RQW�SDV�GH�GLDJQRVWLF�HW
�����XQ�GLDJQRVWLF�LQFHUWDLQ������GHV�GLDJQRVWLFV�uWDLHQW�SRVuV�GDQV�OD�SUHPLtUH�DQQuH��/D�PDMRULWu�GHV�HQIDQWV�VRQW�DGUHVVuV�SDU�OHXU�SuGLDWUH
������HW�GHV�DGXOWHV�SDU�XQ�PuGHFLQ�VSuFLDOLVWH��������&RPSWH�WHQX�GH�OD�FRXYHUWXUH�JuRJUDSKLTXH�GHV�FHQWUHV��OHV�SDWLHQWV�RQW�XQH�GLVWDQFH
PR\HQQH�o�SDUFRXULU�GH������NP���'HV�IRFXV�SHXYHQW�vWUH�IDLW�SDU�JURXSH�GH�SDWKRORJLHV��DQRPDOLHV�FKURPRVRPLTXHV�SDU�H[HPSOH��RX�SDU
SDWKRORJLH��DYHF�FRPSDUDLVRQ�DX[�GRQQuHV�GH�SUuYDOHQFH�GH�OD�OLWWuUDWXUH�

'LVFXVVLRQ��

&HW�H�RUW�uSLGuPLRORJLTXH�SHUPHW�G�DFTXuULU�XQH�PHLOOHXUH�FRQQDLVVDQFH�GHV�DFWLYLWuV�GH�OD��OLtUH�$Q'',�5DUHV�VXU����DQV�GH�SUDWLTXH��&HWWH�EDVH
GH�GRQQuHV�HVW�XQ�SRLQW�IRUW�SRXU�OD�PLVH�HQ�SODFH�G�uWXGHV�GH�UHFKHUFKH�uSLGuPLRORJLTXHV��FOLQLTXHV��WKuUDSHXWLTXHV��/HV�OLPLWHV�LGHQWL�uHV�VRQW�OD
QRQ�H[KDXVWLYLWu �GHV �GRQQuHV �GXH �o �OD �SDUWLFLSDWLRQ �IDFXOWDWLYH �GHV �&&05� �O�KuWuURJuQuLWu �GHV �GRQQuHV �LPSOuPHQWuHV �SDU �GX �SHUVRQQHO
DGPLQLVWUDWLI�uWXGLDQWV�HW�OD�SUuVHQFH�GH�GRXEORQV�ORUVTX�XQ�SDWLHQW�HVW�SULV�HQ�FKDUJH�SDU�GL�uUHQWV�&505��/�LQWuJUDWLRQ�GDQV�OHV�GRVVLHUV�SDWLHQWV
GX�6'0�JUqFH�o�XQ�FDGUH�G�LQWHURSuUDELOLWu�QDWLRQDO��$6,3��HW�OD�PLVH�HQ�SODFH�GH�OD�%1'05�SHUPHWWURQW�XQH�PHLOOHXUH�H[KDXVWLYLWu�HW�UHQIRUFHURQW
OD�TXDOLWu�GHV�GRQQuHV��&HW�H�RUW�HVW�FRPSDUu�o�GHV�LQLWLDWLYHV�HXURSuHQQHV�HW�LQWHUQDWLRQDOHV��PLVHV�HQ�SODFH�GH�IDsRQ�LQWuJUuH�DX[�V\VWtPHV�GH
VDQWu�RX�GDQV�GHV�LQLWLDWLYHV�GH�UHFKHUFKH�
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-XOLH�*XLERQ

()�����&DUWRJUDSKLH�qQH�GHV�ORFL��T���HW��S���DVVRFLgV�c�OD�SUgGLVSRVLWLRQ�DX�FDQFHU�GLpgUHQFLg�GH�OD�WK\URiGH�FKH]�OHV
(XURSgHQV�HW�2FgDQLHQV

$XWHXUV��

-XOLH�*XLERQ���������3LHUUH�(PPDQXHO�6XJLHU������0RMJDQ�.DULPL������2P�.XONDUQL������-HDQ�)UDQsRLV�'HOHX]H������$QQH�%RODQG������'HOSKLQH�%DFT�
'DLDQ������&uOLQH�%HVVH������(YJHQLD�2VWURXPRYD������$XVUHOH�.HVPLQLHQH������0DULH�&KULVWLQH�%RXWURQ�5XDXOW������&DUROH�5XELQR������3DVFDO�*XuQHO
�����)ORUHQW�'H�9DWKDLUH������)DELHQQH�/HVXHXU������7KuUtVH�7UXRQJ����

���,QVHUP��8������&(63��&HQWUH�GH�5HFKHUFKH�HQ�(SLGuPLRORJLH�HW�6DQWu�GHV�3RSXODWLRQV���8QLYHUVLWu�3DULV�6DFOD\��8QLYHUVLWu�3DULV�6XG��9LOOHMXLI�
)UDQFH
���,QVHUP��8�����,QVWLWXW�&XULH��8QLYHUVLWu�36/��0LQHV�3DULV7HFK��3DULV��)UDQFH
���,QVWLWXW�GH�ELRORJLH�)UDQsRLV�-DFRE��&($��&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*uQRPLTXH�+XPDLQH��&15*+���8QLYHUVLWu�3DULV�6DFOD\��(YU\��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*uQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�ELRORJLH�)UDQsRLV�-DFRE��&($��8QLYHUVLWu�3DULV�6DFOD\��(YU\��)UDQFH
���6HFWLRQ�(QYLURQQHPHQW�HW�5D\RQQHPHQWV��&HQWUH�,QWHUQDWLRQDO�GH�5HFKHUFKH�VXU�OH�&DQFHU��&,5&������/\RQ��)UDQFH
�����,QVHUP�&(63��&HQWUH�GH�5HFKHUFKH�HQ�(SLGuPLRORJLH�HW�6DQWu�GHV�3RSXODWLRQV���8QLYHUVLWu�3DULV�6DFOD\��8QLYHUVLWu�3DULV�6XG��9LOOHMXLI��)UDQFH
�����,16(50�&(63��&HQWUH�GH�5HFKHUFKH�HQ�(SLGuPLRORJLH�HW�6DQWu�GHV�3RSXODWLRQV���8QLYHUVLWu�3DULV�6DFOD\��8QLYHUVLWu�3DULV�6XG��9LOOHMXLI��)UDQFH

0RWV�FOHIV���FDQFHU�GL�uUHQFLu�GH�OD�WK\URzGH��SUuGLVSRVLWLRQ�JuQuWLTXH��uWXGH�FDV�WuPRLQV��uWXGH�GH��QH�PDSSLQJ��613V

5gVXPg��

/HV�FDQFHUV�GL�uUHQFLuV�GH�OD�WK\URzGH��&'7��VRQW�OHV�FDQFHUV�OHV�SOXV�IUuTXHQWV�GHV�JODQGHV�HQGRFULQHV��/�LQFLGHQFH�GHV�&'7�VH�FDUDFWuULVH�SDU�GH
IRUWHV�YDULDWLRQV�HWKQLTXHV�HW�JuRJUDSKLTXHV�DYHF�XQH�LQFLGHQFH�uOHYuH�REVHUYuH�GDQV�OHV�SRSXODWLRQV�RFuDQLHQQHV��'HV�uWXGHV�G�DVVRFLDWLRQ�SDQ�
JuQRPLTXHV��RX�*:$6��RQW�LGHQWL�u�GDQV�GHV�SRSXODWLRQV�HXURSuHQQHV�HW�DVLDWLTXHV�SOXVLHXUV�ORFL�GH�SUuGLVSRVLWLRQ�DX�&'7�QRWDPPHQW�HQ��T���
�S�����T���HW���T����$ORUV�TXH�OHV�ORFL��T���DQG���T���RQW�uWu�ODUJHPHQW�uWXGLuV��OHV�VLJQDX[�HQ��T���HW��S���UHVWHQW�o�D�QHU�

$�Q �G�LGHQWL�HU �GH �SRWHQWLHOV �YDULDQWV �FDXVDX[� �QRXV �DYRQV �UuDOLVu �XQH �uWXGH �GH �FDUWRJUDSKLH ��QH ��gQH�PDSSLQJ� �HQ ��T�� �HW ��S�� �o �SDUWLU �GHV
GRQQuHV �*:$6 �GX �FRQVRUWLXP �(3,7+<5 �UHJURXSDQW �VHSW �uWXGHV �FDV�WuPRLQV� �$X �WRWDO ����� �FDV �HW ����� �WuPRLQV �G�RULJLQH �HXURSuHQQH�
PuODQuVLHQQH�RX�SRO\QuVLHQQH�RQW�uWu�JuQRW\SuV�o�O�DLGH�GH�OD�SXFH�,OOXPLQD�2QFR$UUD\��$SUtV�LPSXWDWLRQ��HQYLURQ������613V�HQ��T���HW�����
613V�HQ��S���RQW�uWu�DQDO\VuV�

/�DVVRFLDWLRQ �613�&'7 �D �uWu �WHVWuH �DYHF �XQ �PRGtOH �GH �UuJUHVVLRQ �ORJLVWLTXH �PL[WH� �3RXU �LGHQWL�HU �OHV �YDULDQWV �FDXVDX[ �SRWHQWLHOV� �QRXV �DYRQV
UuDOLVu�GHV�DQDO\VHV�FRQGLWLRQQHOOHV�SHUPHWWDQW�GH�WHVWHU�O�DVVRFLDWLRQ�UuVLGXHOOH�DSUtV�DMXVWHPHQW�VXU�OH�WRS�613��HW�XWLOLVu�GHX[�PuWKRGHV
ED\uVLHQQHV���3$,1725�HW�XQH�DQDO\VH�GH�FRORFDOLVDWLRQ��5�SDFNDJH�FRORF���3$,1725�SHUPHW�G�LQWuJUHU�GHV�GRQQuHV�G�DQQRWDWLRQ�IRQFWLRQQHOOH�GHV
613V�HW�O�DQDO\VH�GH�FRORFDOLVDWLRQ�SHUPHW�GH�FDOFXOHU�GHV�SUREDELOLWuV�D�SRVWHULRUL�GH�FDXVDOLWu��33��VRXV�O�K\SRWKtVH�TXH�GHX[�SKuQRW\SHV��ULVTXH
GH�&'7�HW �H[SUHVVLRQ�GHV�JtQHV�GDQV�OHV �WXPHXUV�WK\URzGLHQQHV� �SDUWDJHQW �XQ�PvPH�YDULDQW �FDXVDO� �/HV�GRQQuHV�G�H[SUHVVLRQ�GH�JtQHV
SURYLHQQHQW�GX�&DQFHU�*HQRPH�$WODV�GLVSRQLEOHV�YLD�O�RXWLO�3DQFDQ47/�

1RXV�DYRQV�FRQ�UPu�GDQV�QRWUH�SRSXODWLRQ�HXURSuHQQH�OHV�DVVRFLDWLRQV�HQWUH�OHV�613V�DX[�ORFL��T���HW��S���LGHQWL�uV�GDQV�OHV�SUuFuGHQWHV�*:$6
HW �OH �ULVTXH �GH �&'7� �%LHQ �TXH �QRQ �VLJQL�FDWLYHV� �OHV �DVVRFLDWLRQV �VRQW �UuSOLTXuHV �SRXU �OD �PDMRULWu �GHV �613V �SXEOLuV �FKH] �OHV �3RO\QuVLHQV �HW �OHV
0uODQuVLHQV�

&KH]�OHV�(XURSuHQV��UV���������HQ��T���D�uWu�PLV�HQ�uYLGHQFH�DYHF�OHV�33�OHV�SOXV�uOHYuHV��333$,1725 �������33FRORFDOLVDWLRQ � ��������25 ����
S ���[��������%LHQ�TXH�O�DVVRFLDWLRQ�FKH]�OHV�0uODQuVLHQV�HW�OHV�3RO\QuVLHQV�QH�VRLW�SDV�VLJQL�FDWLYH��FH�613�D�uJDOHPHQW�OD�33�OD�SOXV�uOHYuH�FKH]
FHV�SRSXODWLRQV��5V����������VLWXu�GDQV�O�LQWURQ���GH�',5&���HVW�IRUWHPHQW�DVVRFLu�o�O�H[SUHVVLRQ�GH�',5&��HW�G�,*)%3��GDQV�OHV�FDUFLQRPHV
WK\URzGLHQV��$X�ORFXV��S����OH�613�UV��������GDQV�OD�UuJLRQ�SURPRWULFH�GH�15*��HVW�DVVRFLu�DX�&'7�FKH]�OHV�(XURSuHQV��25 �����S ���[������HW
HVW �LGHQWL�u �DYHF �OD �33 �OD �SOXV �uOHYuH �GDQV �OHV �WURLV �SRSXODWLRQV� � �&H �613 �HVW �uJDOHPHQW �DVVRFLu �o �O�H[SUHVVLRQ �GH �15*� �GDQV �OHV �FDUFLQRPHV
WK\URzGLHQV�

$LQVL�QRXV�DYRQV�FRQ�UPu�GDQV�(3,7+<5�OH�U{OH�GHV�UuJLRQV��T���HW��S���GDQV�OD�SUuGLVSRVLWLRQ�DX�&'7�HW�QRV�UuVXOWDWV�SHUPHWWURQW�GH�SULRULVHU�OHV
YDULDQWV�SRXU�GH�IXWXUHV�uWXGHV�IRQFWLRQQHOOHV�

3LfFH�MRLQWH���$EVWUDFWB$VVLVHVB*HQHWLTXHVB(SLWK\UB)LQH0DSSLQJB*XLERQ�SGI
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7KHUHVH�7UXRQJ

()�����)DFWHXUV�GH�ULVTXH�JgQgWLTXHV�GHV�FDQFHUV�GLpgUHQFLgV�GH�OD�WK\URiGH���XQH�gWXGH�G
DVVRFLDWLRQ�SDQJgQRPLTXH�GDQV�OD
SRSXODWLRQ�PXOWL�HWKQLTXH�GX�FRQVRUWLXP�(3,7+<5

$XWHXUV��

7KHUHVH�7UXRQJ������-XOLH�*XLERQ����

���&(63��,16(50��9LOOHMXLI��)UDQFH

0RWV�FOHIV���FDQFHU�GL�uUHQFLu�GH�OD�WK\URzGH��DQDO\VH�SDQJuQRPLTXH��613V

5gVXPg��

/H�FDQFHU�GL�uUHQFLu�GH�OD�WK\URzGH��&'7��HVW�OD�WXPHXU�PDOLJQH�HQGRFULQLHQQH�OD�SOXV�IUuTXHQWH��6RQ�LQFLGHQFH�YDULH�FRQVLGuUDEOHPHQW�o�WUDYHUV�OH
PRQGH�HW�XQH�LQFLGHQFH�uOHYuH�HVW�UDSSRUWuH�GDQV�FHUWDLQHV�yOHV�GX�3DFL�TXH��WHOOHV�TX�+DZDLL��OD�1RXYHOOH�&DOuGRQLH�HW�OD�3RO\QuVLH�IUDQsDLVH��'HV
GL�uUHQFHV �HWKQLTXHV �RQW �uJDOHPHQW �uWu �REVHUYuHV� �DYHF �GHV �WDX[ �SOXV �uOHYuV �FKH] �OHV �0uODQuVLHQV �TXH �FKH] �OHV �DXWUHV �JURXSHV �HWKQLTXHV �GH
1RXYHOOH�&DOuGRQLH��/HV�FDXVHV�VRXV�MDFHQWHV�GH�FHV�YDULDWLRQV�JuRJUDSKLTXHV�HW�HWKQLTXHV�VRQW�HQFRUH�PDO�FRQQXHV�HW�XQ�U{OH�GHV�IDFWHXUV
HQYLURQQHPHQWDX[�HW�JuQuWLTXHV��DLQVL�TXH�GHV�FKDQJHPHQWV�GDQV�OHV�SUDWLTXHV�GH�GuSLVWDJH��VRQW�VXVSHFWuV��-XVTX
o�SUuVHQW��SHX�GH�ORFL�GH
SUuGLVSRVLWLRQ�JuQuWLTXH�RQW�uWu�LGHQWL�uV�HW�OHV�uWXGHV�G
DVVRFLDWLRQ�SDQJuQRPLTXHV��*:$6��SXEOLuHV�RQW�uWu�UuDOLVuHV�GDQV�GHV�uFKDQWLOORQV�GH
WDLOOH�OLPLWuH�

$�Q�G
LGHQWL�HU�GH�QRXYHDX[�ORFL�GH�SUuGLVSRVLWLRQ�DX�&'7��QRXV�DYRQV�PHQu�XQH�uWXGH�*:$6�o�O
DLGH�GHV�GRQQuHV�GX�FRQVRUWLXP�(3,7+<5��TXL
FRPSUHQG�GHV�VXMHWV�GH���uWXGHV�FDV�WuPRLQV�HQ�SRSXODWLRQ�JuQuUDOH�FRQGXLWHV�HQ�)UDQFH�PuWURSROLWDLQH��HQ�3RO\QuVLH��HQ�1RXYHOOH�&DOuGRQLH��o
&XED�HW�HQ�%LuORUXVVLH��$X�WRWDO�������SHUVRQQHV�G
RULJLQH�HXURSuHQQH�������FDV��������WuPRLQV��HW�����SHUVRQQHV�G
RULJLQH�RFuDQLHQQH������FDV��
����WuPRLQV��RQW�uWu�JuQRW\SuHV�DYHF�OD�SXFH�2QFR$UUD\��,OOXPLQD���$SUtV�LPSXWDWLRQ��OHV�DQDO\VHV�SRUWDLHQW�VXU�HQYLURQ���PLOOLRQV�GH�613�FKH]�OHV
(XURSuHQV�HW���PLOOLRQV�GH�613�FKH]�OHV�2FuDQLHQV��/HV�RGGV�UDWLRV��25��RQW�uWu�FDOFXOuV�o�O
DLGH�GH�PRGtOHV�ORJLVWLTXHV�PL[WHV�DYHF�OD�PDWULFH�GH
UHODWLRQ�JuQuWLTXH�HQ�H�HW�DOuDWRLUH��DMXVWuV�VXU�O
qJH��OH�VH[H�HW�O
uWXGH��/HV�DQDO\VHV�RQW�uWu�VWUDWL�uHV�SDU�VH[H��JURXSH�HWKQLTXH��JURXSH�G�qJH��
�����DQV�HW����DQV���KLVWRORJLH��FDUFLQRPH�SDSLOODLUH�RX�IROOLFXODLUH��HW�WDLOOH�GX�FDUFLQRPH��������PP�HW������PP��

1RV�UuVXOWDWV�RQW�FRQ�UPu�OHV�ORFL�GDQV�OHV�UuJLRQV��T�����S�����T���HW���T���UDSSRUWuV�SUuFuGHPPHQW�FKH]�OHV�HXURSuHQV��/�DVVRFLDWLRQ�GX�&'7�o
FHV�ORFL�Q�HVW�SDV�VLJQL�FDWLYH�GDQV�OHV�SRSXODWLRQV�RFuDQLHQQHV��&KH]�OHV�(XURSuHQV��QRXV�DYRQV�LGHQWL�u�HQ�SOXV�XQ�QRXYHDX�VLJQDO�HQ��S����25� 
������S� ���������HW�FHWWH�DVVRFLDWLRQ�HVW�SOXV�PDUTXuH�FKH]�OHV�VXMHWV�GH�PRLQV�GH����DQV��1RXV�DYRQV�uJDOHPHQW�PLV�HQ�uYLGHQFH�XQ�VLJQDO
VLJQL�FDWLI�HQ��S���FKH]�OHV�VXMHWV�GH�SOXV�GH����DQV�HW�FKH]�OHV�VXMHWV�GRQW�OH�FDUFLQRPH�PHVXUDLW�PRLQV�GH����PP�DX�PRPHQW�GX�GLDJQRVWLF�

'H�PDQLtUH�LQWuUHVVDQWH��OH�613�HQ��S���HVW�uJDOHPHQW�DVVRFLu�o�O
H[SUHVVLRQ�GX�JtQH�1),$�GDQV�OHV�FHOOXOHV�WXPRUDOHV�WK\URzGLHQQHV��&H�JtQH�HVW
LPSOLTXu�GDQV�OD�UuJXODWLRQ�GH�OD�SUROLIuUDWLRQ�FHOOXODLUH��/H�613�HQ��S���HVW�FRUUuOu�DYHF�XQ�613�VLWXu�GDQV�OH�JtQH�)$)���LPSOLTXu�GDQV�O
DSRSWRVH�
&H�JtQH�D�uWu�DVVRFLu�DX�ULVTXH�GH�&'7�GDQV�XQH�SUuFuGHQWH�uWXGH�c�JtQH�FDQGLGDW�j��/HV�DQDO\VHV�GH�UuSOLFDWLRQ�VRQW�HQ�FRXUV�HW�VHURQW
SUuVHQWuHV�

$LQVL��OHV�GRQQuHV�*:$6�G�(3,7+<5�DSSRUWHQW�GHV�LQIRUPDWLRQV�VXSSOuPHQWDLUHV�VXU�OD�SUuGLVSRVLWLRQ�JuQuWLTXH�DX�&'7�
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6LPRQ�5H\

()�����3ULVH�HQ�FRPSWH�GHV�DQWgFgGHQWV�IDPLOLDX[�SRXU�SUgYHQLU��������FDQFHUV�FRORUHFWDX[�SDU�DQ�HQ�)UDQFH

$XWHXUV��

6LPRQ�5H\������$QQD�6HURYD�(UDUG������&DUROLQH�3uWRULQ������$JQtV�9LPDO������-XOLHQ�6FDQ]L������-DFTXHV�2OLYLHU�%D\������$UPDQG�$EHUJHO������'HQLV
3H]HW������)UDQsRLV�&RUQuOLV����

���*(12$3��*(1uWLTXH�2QFRJuQuWLTXH�$GXOWH�3UuYHQWLRQ���&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���*(12$3��*(1uWLTXH�2QFRJuQuWLTXH�$GXOWH�3UuYHQWLRQ���&+8�&OHUPRQW�)HUUDQG��&OHUPRQ�)HUUDQG��)UDQFH
���&KLUXUJLH�GLJHVWLYH��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���+uSDWR�JDVWUR�HQWuURORJLH��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���2QFRORJLH��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���FDQFHU�FRORUHFWDO��PDODGLH�PXOWLIDFWRULHOOH��SUuYHQWLRQ�SHUVRQQDOLVuH��DQWuFuGHQWV�IDPLOOLDX[

5gVXPg��

/H�FDQFHU�FROR�UHFWDO��&&5��DWWHLQW��������SHUVRQQHV�SDU�DQ�HQ�)UDQFH��GRQW�����DYDLHQW�GHV�DQWuFuGHQWV
IDPLOLDX[�GH�&&5��/D�UHFRPPDQGDWLRQ�DFWXHOOH�SRXU�OHV�DSSDUHQWuV�DX�SUHPLHU�GHJUu�GH�SDWLHQWV�DWWHLQWV
GH�&&5�DYDQW����DQV��KRUV�FDXVH�PRQRJuQLTXH��HVW�OH�GuSLVWDJH�SDU�FRORVFRSLH�o�SDUWLU�GH����DQV��WRXV�OHV
��DQV�MXVTX�o����DQV��/�H[WHQVLRQ�GH�FH�GuSLVWDJH�IDPLOLDO�TXHO�TXH�VRLW�O�qJH�GH�VXUYHQXH�GX�&&5�D�uWu
UHFRPPDQGuH�SDU�OHV�VRFLuWuV�VDYDQWHV�IUDQsDLVHV�HW�DPuULFDLQHV�GH�JDVWUR�HQWuURORJLH�

/�REMHFWLI�GH�O�uWXGH�HVW�G�uYDOXHU�OHV�DQWuFuGHQWV�IDPLOLDX[�GH�&&5�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�&&5�

'H�IuYULHU�o�DYULO�������QRXV�DYRQV�UHFXHLOOL�O�DUEUH�JuQuDORJLTXH�HW�OHV�DQWuFuGHQWV�IDPLOLDX[�FKH]�OHV
SDWLHQWV�DWWHLQWV�GH�&&5�SULV�HQ�FKDUJH�FRQVuFXWLYHPHQW�HQ�2QFRORJLH�GLJHVWLYH��3RXU�FKDTXH�FDV�GH�&&5
VXUYHQX�DYDQW�OH�GLDJQRVWLF�GX�SDWLHQW��QRXV�DYRQV�SUuFLVu�O�qJH�GH�GLDJQRVWLF�HW�OH�GHJUu�GH�SDUHQWu�

([FOXDQW���V\QGURPHV�GH�/\QFK�����SDWLHQWV�RQW�uWu�LQFOXV������KRPPHV�HW�����IHPPHV��GRQW�OH�GLDJQRVWLF
GH�&&5�D�uWu�SRUWu��GLDJ��HQWUH����HW����DQV��PR\HQQH��PR\�����DQV��PuGLDQH��PHG�����DQV���'HV
DQWuFuGHQWV�IDPLOLDX[�GH�&&5�RQW�uWu�UHWURXYuV�SRXU����SDWLHQWV����������KRPPHV�HW����IHPPHV��GLDJ
������DQV��PR\����DQV��PHG����DQV���

��SDWLHQWV�������GLDJ�������DQV��PR\�����PHG�����DYDLHQW�XQ�DSSDUHQWu�DX�SUHPLHU�GHJUu�DWWHLQW�DYDQW����DQV��GLDJ�������DQV��PR\����
PHG�����

��DXWUHV�SDWLHQWV������GLDJ�������DQV��PR\�����PHG�����DYDLHQW�XQ�DSSDUHQWu�DX�SUHPLHU�GHJUu�DWWHLQW�DSUtV����DQV��GLDJ�������DQV��PR\
����PHG�����

��DXWUHV�SDWLHQWV�������GLDJ�������DQV��PR\�����PHG�����DYDLHQW�XQ�DSSDUHQWu�DX�VHFRQG�GHJUu�DWWHLQW��GLDJ�������DQV��PR\�����PHG�����

'DQV�FHWWH�VuULH�GH������GH�&&5�D�SULRUL�PXOWLIDFWRULHO������GHV�SDWLHQWV�DYDLHQW�GHV�DQWuFuGHQWV�IDPLOLDX[
GH�&&5�DX�PRPHQW�GH�OHXU�GLDJQRVWLF��/H�SRWHQWLHO�SRXU�OD�SUuYHQWLRQ�GX�&&5�HQ�VXLYDQW�SDUIDLWHPHQW�OHV
UHFRPPDQGDWLRQV �DFWXHOOHV �HVW �GH ����� �(Q�uWHQGDQW �FHV �UHFRPPDQGDWLRQV �MXVTX�DX[�DSSDUHQWuV �DX
VHFRQG�GHJUu�TXHO�TXH�VRLW�O�qJH�GH�GLDJQRVWLF��OH�SRWHQWLHO�HVW�GH�����GH�&&5�SUuYHQXV�SDU�DQ��/D
SURSRUWLRQ�GH�FDV�IDPLOLDX[�uWDQW�FRKuUHQWH�DYHF�FHOOH�DWWHQGXH�VHORQ�OHV�GRQQuHV�uSLGuPLRORJLTXHV��FHV
REVHUYDWLRQV�SRXUUDLHQW �vWUH�H[WUDSROuHV�o�OD �SRSXODWLRQ�JuQuUDOH� �SRXU�XQ�SRWHQWLHO �GH��������&&5
SUuYHQXV�SDU�DQ���/D�PRUWDOLWu�GX�&&5�o���DQV�uWDQW�HVWLPuH�o�����HW�����GHV�&&5�VXUYHQDQW�DYDQW����DQV�
������GuFtV�SDU�&&5��GRQW������SUuPDWXUuV� �SRXUUDLHQW�vWUH�uYLWuV�FKDTXH�DQQuH�SDU�XQ�GuSLVWDJH
FRORVFRSLTXH �RSWLPDO �GHV �SHUVRQQHV �D\DQW �GHV �DQWuFuGHQWV �IDPLOLDX[ �GH �&&5� �$�Q �GH �FRQ�UPHU �FHV
GRQQuHV�HW�GH�GLVSRVHU�G�XQ�LQGLFDWHXU�SRXU�PHVXUHU�O�LPSDFW�GHV�DFWLRQV�GH�SUuYHQWLRQ��QRXV�SRXUVXLYRQV
OH�UHFXHLO�GHV�GRQQuHV�

/H�UHFXHLO�V\VWuPDWLTXH�GHV�DQWuFuGHQWV�IDPLOLDX[�GuWDLOOuV�GH�&&5��PLVVLRQ�TXL�SRXUUDLW�vWUH�DVVXUuH�SDU�GHV�6HUYLFHV�GH�*uQuWLTXH�G~PHQW�GRWuV



�����(73�VHFUuWDLUH�������&&5���SHUPHWWUDLW�GH�GuYHORSSHU�OH�GuSLVWDJH�IDPLOLDO�SRXU�SUuYHQLU�MXVTX�o������GHV�&&5��uYLWDQW��������FDV�SDU�DQ�

3LfFH�MRLQWH���DVVLVHV������DQWuFuGHQWV�&&5B65B$6(B)%&�GRF[



6(66,21�35(6(17$7,21�)/$6+�3267(56��
(&5$1��

5RPDLQ�'D�&RVWD

()�����9SV��E��OnDQDORJXH�PXULQ�GX�JfQH�LPSOLTXg�GDQV�OH�V\QGURPH�GH�&RKHQ��HVW�HVVHQWLHO�c�OD�VSHUPLRJgQfVH�c�WUDYHUV�VD
IRQFWLRQ�GDQV�OH�WUDQVSRUW�HQGRPHPEUDQDLUH�

$XWHXUV��

5RPDLQ�'D�&RVWD���������0RUJDQH�%RUGHVVRXOHV������0DJDOL�*XLOOHPDQ���������9LUJLQLH�&DUPLJQDF������9LQFHQW�/KXVVLH]������+RUWHQVH�&RXURW�����
$PDQGLQH�%DWDLOOH������&KOuPDLUH�$PDQGLQH������&uOLQH�%UXQR���������3DWULFLD�)DXTXH���������&KULVWHO�7KDXYLQ�5RELQHW���������/DXUHQFH�)DLYUH��������
/DXUHQFH�'XSORPE�������

���,QVHUP��805������(TXLSH�*$'��8QLYHUVLWu�GH�%RXUJRJQH�)UDQFKH�&RPWu��)�������'LMRQ��)UDQFH��'LMRQ��)UDQFH
���)+8�75$16/$'��&+8�'LMRQ��)�������'LMRQ��)UDQFH��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��+{SLWDO�)UDQsRLV�0LWWHUUDQG��8QLYHUVLWu�GH�%RXUJRJQH�)UDQFKH�&RPWu��)�������'LMRQ��)UDQFH��'LMRQ�
)UDQFH
���3ODWHIRUPH�G�,PDJHULH�&HOOXODLUH�&HOO,PD3�'LPD&HOO��,QVHUP�/1&�805������)�������'LMRQ��)UDQFH��'LMRQ��)UDQFH

0RWV�FOHIV���9SV��E��5DE���,QIHUWLOLWu��6SHUPLRJHQtVH��7UDQVSRUW�YuVLFXODLUH��$FURVRPH��*ROJL��(QGRVRPH��/\VRVRPH�

5gVXPg��

/�DFURVRPH�GX �VSHUPDWR]RzGH �HVW �XQH �VWUXFWXUH �IRUPuH�o �SDUWLU �GX �WUDQVSRUW �YuVLFXODLUH �SURYHQDQW �GH �O�DSSDUHLO �GH �*ROJL �HW �GX �V\VWtPH
HQGRO\VRVRPDO� �/D�UuJXODWLRQ�GX�WUDQVSRUW�HQGRPHPEUDQDLUH�TXL�FRQGXLW�o�OD�IRUPDWLRQ�GH�O�DFURVRPH�Q�HVW�DFWXHOOHPHQW�TXH�SDUWLHOOHPHQW
uOXFLGuH��/H�JtQH�936��%�LPSOLTXu�GDQV�OH�V\QGURPH�GH�&RKHQ��PDODGLH�UDUH�GH�WUDQVPLVVLRQ�UuFHVVLYH�DXWRVRPLTXH�DVVRFLDQW�G\VPRUSKLH�IDFLDOH
W\SLTXH� �PLFURFuSKDOLH� �Gu�FLHQFH �LQWHOOHFWXHOOH� �UuSDUWLWLRQ �WURQFXODLUH �GHV �JUDLVVHV �DYHF �ULVTXH �GH �GLDEtWH �GH �W\SH �,, �HW �GH �PDODGLHV
FDUGLRYDVFXODLUHV��UuWLQRSDWKLH�SLJPHQWDLUH�HW�QHXWURSuQLH��FRGH�SRXU�XQH�SURWuLQH�LPSOLTXuH�GDQV�OH�WUDQVSRUW�HQGRO\VRVRPDO��HQ�LQWHUDJLVVDQW
QRWDPPHQW�DYHF�5$%��

1RXV�DYRQV�JuQuUu�OH�SUHPLHU�PRGtOH�PXULQ�GX�V\QGURPH�GH�&RKHQ�SDU�XQ�V\VWtPH�GH�UHFRPELQDLVRQ�&UH�/R[3��GuOuWLRQ�GH�O�H[RQ���GuFDODJH�GX
FDGUH�GH�OHFWXUH�FRGRQ�6723�SUuPDWXUu�GDQV�O�H[RQ�����3RVWHU�/KXVVLH]�HW�FROO����/�uWXGH�GH�VD�UHSURGXFWLRQ�D�UuYuOu�XQH�LQIHUWLOLWu�GHV�PqOHV
9SV��Ef([��f([���$�Q�G�H[SORUHU�OHV�FDXVHV�GH�FHWWH�LQIHUWLOLWu��QRXV�DYRQV�WRXW�G�DERUG�H�HFWXu�XQ�VSHUPRJUDPPH�GHV�VRXULV�9SV��Ef([��f([���&HOXL�FL�D
PRQWUu�TXH�OHV�VSHUPDWR]RzGHV�GH�FHV�VRXULV�VRQW�SHX�QRPEUHX[��QRQ�PRELOHV�HW�SUuVHQWHQW�GHV�DQRPDOLHV�GH�PRUSKRORJLH��WvWH�URQGH���/HV
FRORUDWLRQV �o �O�+HPDWR[\OLQ�(RVLQ �HW �o �O�DFLGH �SuULRGLTXH �GH �6FKL� ��3$6� �RQW �PLV �HQ �uYLGHQFH �XQH �GL�uUHQWLDWLRQ �LQFRPSOtWH �GHV �VSHUPDWLGHV �HQ
VSHUPDWR]RzGHV��(Q�H�HW��O�DFURVRPH��VWUXFWXUH�PDUTXuH�DX�3$6��TXL�SHUPHW�DX[�VSHUPDWR]RzGHV�GH�IuFRQGHU�O�RYXOH��Q�HVW�SDV�GuYHORSSu�FKH]�OHV
VSHUPDWR]RzGHV�9SV��Ef([��f([�� �/RUV�GH�OD�VSHUPLRJuQtVH� �9SV��E�HW �VRQ�LQWHUDFWHXU�5DE��VRQW�DLQVL �ORFDOLVuV�DX�QLYHDX�GH�O�DFURVRPH�GHV
VSHUPDWLGHV�LVVXHV�GH�VRXULV�VDXYDJHV��/H�PDUTXDJH�GHV�PHPEUDQHV�DFURVRPDOHV�SDU�GHV�OHFWLQHV�HW�GHV�DQWLFRUSV�VSuFL�TXHV�D�PLV�HQ�uYLGHQFH
XQ �WUDQVSRUW �HQGRPHPEUDQDLUH �DQRUPDO �GDQV �OHV �VSHUPDWLGHV �9SV��Ef([��f([�� �/�HQVHPEOH �GH �QRV �UuVXOWDWV �GuPRQWUH �TXH �9SV��E �SHUPHW
O�DGUHVVDJH��OH�WUDQVSRUW�RX�O�DQFUDJH�GHV�YuVLFXOHV�DFURVRPDOHV�VXU�OD�PHPEUDQH�QXFOuDLUH��VLWH�GH�IRUPDWLRQ�GH�O�DFURVRPH��(Q�O�DEVHQFH�GH
9SV��E� �OD �PHPEUDQH�DFURVRPDOH �HW �OHV �SURWuLQHV �GH �O�DFURVRPH�VRQW �UHGLULJuHV �YHUV �O�HQGRVRPH�SXLV �OH �O\VRVRPH�ORUV �GH �OD �GL�uUHQWLDWLRQ �GHV
VSHUPDWLGHV��/D�FRPSUuKHQVLRQ�GHV�SDUDPtWUHV�PROuFXODLUHV�TXL�IRQW�TXH�9SV��E�HVW�HVVHQWLHO�DX�WUDQVSRUW�GHV�YuVLFXOHV�DFURVRPDOHV�SRXUUDLW
SHUPHWWUH�G�LGHQWL�HU�GHV�GuIDXWV�GH�WUDQVSRUW�GDQV�OHV�WLVVXV�D�HFWuV�GDQV�OH�V\QGURPH�GH�&RKHQ��'uWHUPLQHU�VL�OHV�KRPPHV�DWWHLQWV�GX�V\QGURPH
GH�&RKHQ�SUuVHQWHQW�XQ�VSHUPRJUDPPH�FRPSDUDEOH�o�FHOXL�GHV�VRXULV�9SV��Ef([��f([��SRXUUDLW�DXVVL�FRQWULEXHU�o�FHW�REMHFWLI�



6(66,21�35(6(17$7,21�)/$6+�3267(56��
(&5$1��

.(9,1�&$66,1$5,

()�����-XPSLQJ�HW�MXPSLQJ�OLNH�WUDQVORFDWLRQV�FRQVWLWXWLRQQHOOHV���GHV�UHPDQLHPHQWV�UDUHV�PDLV�SHXW�hWUH�PgFRQQXV

$XWHXUV��

.uYLQ�&$66,1$5,������(ULF�-($1',',(5������)HUGL�.81'8/������$QQH�&ODULH�%5(+,1������$ODLQ�',*8(7������(ULF�9(536<&.������5DGKLD�0�.$&+(5�����
6RSKLH�3$75,(5�6$//(%(57������7KLHUU\�)5(%285*������1DWKDOLH�/(�0(85������*uUDOGLQH�-2/<�+(/$6������3DVFDO�&+$0%21����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'uSDUWHPHQW�GH�*uQuWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH
3HUVRQQDOLVuH��,QVHUP��8QLYHUVLWu�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��3{OH�GH�%LRORJLH�*+506$��+{SLWDO�(PLOH�0XOOHU��0XOKRXVH��)UDQFH
���6HUYLFH�GH�J\QuFRORJLH�REVWuWULTXH��&+8�&KDUOHV�1LFROOH��5RXHQ��)UDQFH
���5DGLRELRORJ\�DQG�2QFRORJ\�/DERUDWRU\��&($��L5&0��8QLYHUVLW\�3DULV�6DFOD\��3DULV��)UDQFH
���)uGuUDWLRQ�G�$QDWRPRSDWKRORJLH��&+8�&KDUOHV�1LFROOH��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'uSDUWHPHQW�GH�*uQuWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH
3HUVRQQDOLVuH��,QVHUP��8QLYHUVLWu�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXH��)UDQFH

0RWV�FOHIV���-XPSLQJ�7UDQVORFDWLRQV��$&3$��PRVDzTXHV��GLDJQRVWLTXH�DQWuQDWDO

5gVXPg��

,QWURGXFWLRQ���/HV�WUDQVORFDWLRQV�VDXWHXVHV��MXPSLQJ�WUDQVORFDWLRQV��FRQVWLWXHQW�XQH�FODVVH�WUtV�SDUWLFXOLtUH�GH�UHPDQLHPHQWV�FKURPRVRPLTXHV
FRPELQDQW�PRVDzFLVPH�HW�UHPDQLHPHQWV�FKURPRVRPLTXHV�PXOWLSOHV��'DQV�FKDTXH�OLJQuH�FHOOXODLUH��XQ�PvPH�IUDJPHQW�G�XQ�FKURPRVRPH�GRQQHXU
HVW�WUDQVORTXu�DYHF�XQ�FKURPRVRPH�UHFHYHXU�GL�uUHQW��&HV�SKuQRPtQHV��ELHQ�GuFULWV�GDQV�OHV�KuPRSDWKLHV�HW�OHV�WXPHXUV�VROLGHV��GHPHXUHQW�WUtV
UDUHV�HQ�F\WRJuQuWLTXH�FRQVWLWXWLRQQHOOH��5HGG\�HW�DO���$P�-�*HQHW��������/HV�MXPSLQJ�OLNH�WUDQVORFDWLRQV��GH�PuFDQLVPH�VLPLODLUH�PDLV�LQYHUVu��XQ
XQLTXH�FKURPRVRPH�UHFHYHXU�HW�SOXVLHXUV�FKURPRVRPHV�GRQQHXUV���VRQW�TXDQW�o�HOOHV��H[FHSWLRQQHOOHV�HW�MXVTX�DORUV�XQLTXHPHQW�GuFULWHV�HQ
F\WRJuQuWLTXH�VRPDWLTXH��6DURYD�HW�DO���&DQFHU�*HQHW��������1RXV�GuFULYRQV�LFL�XQH�REVHUYDWLRQ�GH�MXPSLQJ�OLNH�WUDQVORFDWLRQ��GuWHFWuH�HQ�SuULRGH
DQWuQDWDOH�

3UuVHQWDWLRQ�FOLQLTXH�HW�H[SORUDWLRQV�F\WRJuQuWLTXHV���$X�GuFRXUV�GH�O�H[SORUDWLRQ�G�XQH�K\SHUFODUWu�QXFDOH�o���PP�FKH]�OH�I�WXV�G�XQH�IHPPH
VDQV�DQWuFuGHQWV�SDUWLFXOLHUV��OHV�DQDO\VHV�F\WRJuQuWLTXHV��FDU\RW\SH��),6+�HW�&*+�DUUD\��GHV�YLOORVLWuV�FKRULDOHV�UuYtOHQW�OD�SUuVHQFH�GH�TXDWUH
SRSXODWLRQV�FHOOXODLUHV��GRQW�XQH�QRUPDOH��/HV�WURLV�DXWUHV�SRSXODWLRQV�FHOOXODLUHV�VRQW�SRUWHXVHV�G�XQH�WUDQVORFDWLRQ�UuFLSURTXH�GuVuTXLOLEUuH
UHVSRQVDEOH�G�XQH�GuOuWLRQ���T�����TWHU�GH�����0E�DVVRFLuH�VRLW�o�XQH�GXSOLFDWLRQ��T�����TWHU�GH������0E��VRLW�o�XQH�GXSOLFDWLRQ��SWHU�S�����GH���
0E�RX�ELHQ�o�XQH�GXSOLFDWLRQ���T�����GH�����0E��/D�JURVVHVVH�V�HVW�DUUvWuH�VSRQWDQuPHQW�o����VHPDLQHV�G�DPuQRUUKuH�GDQV�XQ�FRQWH[WH�GH
V\QGURPH�SRO\PDOIRUPDWLI �FRPSUHQDQW�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XWuULQ�VuYtUH��XQ�K\JURPD�N\VWLTXH��XQ�SLHG�ERW�JDXFKH�HW�XQH�KHUQLH
GLDSKUDJPDWLTXH�JDXFKH�

'LVFXVVLRQ�� �$X�GHOo�GH�OD�FRPSOH[LWu�GX�GLDJQRVWLF�G�DQRPDOLHV�PXOWLSOHV�HQ�PRVDzTXH��FHWWH�REVHUYDWLRQ�GuFULW �SRXU�OD�SUHPLtUH�IRLV�XQH
FDUWRJUDSKLH�GH�MXPSLQJ�OLNH�WUDQVORFDWLRQ�SDU�&*+�DUUD\�HW�GuPRQWUH�OD�SUuVHQFH�G�XQ�SRLQW�GH�FDVVXUH�XQLTXH�SRXU�OH�FKURPRVRPH�UHFHYHXU�
&HWWH�REVHUYDWLRQ�UHQIRUFH�uJDOHPHQW�O�K\SRWKtVH�G�XQ�PuFDQLVPH�GH�VXUYHQXH�HQ�SOXVLHXUV�uWDSHV�OLu�o�XQH�LQVWDELOLWu�FKURPRVRPLTXH�WUDQVLWRLUH
V�uWHQGDQW�VXU�SOXVLHXUV�F\FOHV�FHOOXODLUHV�HW�UHSRVDQW�SUREDEOHPHQW�VXU�XQ�UDFFRXUFLVVHPHQW�GH�OD�ORQJXHXU�GHV�WuORPtUHV�HW�RX�VXU�O�DSSDULWLRQ�GH
QuR�WuORPtUHV�

5gIgUHQFHV

%HUJHU�HW�DO���*HQHV�&KURPRVRPHV�&DQFHU������

6DURYD�HW�DO���&DQFHU�*HQHW������

5HGG\�HW�DO���$P�-�*HQHW������

%HKUHQV�HW�DO���*HQHV�&KURPRVRPHV�&DQFHU������

3LfFH�MRLQWH���-XPSLQJ�7UDQVORFDWLRQ�.&�3&�GRF[
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6</9,(�-$,//$5'

()�����0LVH�HQ�SODFH�GnXQH�SODWHIRUPH�GH�SULVH�HQ�FKDUJH�FOLQLFR�ELRORJLTXH�GHV�LQVXsVDQFHV�RYDULHQQHV�SUgPDWXUgHV��,23��DX
&+8�GH�5HQQHV

$XWHXUV��

/LQGD�$NORXO������6ROtQH�'XURV������0DWKLOGH�'RPLQ�%HUQKDUG������(ULND�/DXQD\������$QQH�6RSKLH�1H\URXG������/DXUD�0DU\������%uQuGLFWH�1RX\RX�����
/DXUHQW�3DVTXLHU������&DUROLQH�6FKOXWK�%RODUG������9LQFHQW�/DYRXu������&uOLD�5DYHO���������(OHQD�7XFNHU������$QGUHZ�6LQFODLU������0DUF�$QWRLQH�%HODXG�
5RWXUHDX����������6\OYLH�2GHQW�����������-HDQ�/HYHTXH�������6\OYLH�-DLOODUG��������

���6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&/$'�2XHVW��&+8�5HQQHV��)��������5HQQHV��)UDQFH
���'uSDUWHPHQW�GH�*\QuFRORJLH�2EVWuWULTXH�HW�5HSURGXFWLRQ�+XPDLQH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�&\WRJuQuWLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�&(&26��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&/$'�2XHVW��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�JuQuWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�&(&26��&+8�5HQQHV��)��������5HQQHV��)UDQFH
���,16(50�8�����,56(7��8QLYHUVLWH�GH�5HQQHV����)�������5HQQHV��5HQQHV��)UDQFH
���0XUGRFK�&KLOGUHQ�V�5HVHDUFK�,QVWLWXWH��5R\DO�&KLOGUHQ�V�+RVSLWDO��0HOERXUQH��$XVWUDOLH
����6HUYLFH�GH�&\WRJuQuWLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��)��������5HQQHV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&+8�5HQQHV��)��������5HQQHV��)UDQFH
����,*'5�805������&156��8QLYHUVLWH�GH�5HQQHV����)�������5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�*\QuFRORJLH�2EVWuWULTXH��&+8�5HQQHV��5HQQHV��)UDQFH

0RWV�FOHIV���LQVX�VDQFHV�RYDULHQQHV�SUuPDWXUuHV��VuTXHQsDJH�PDVVLI�HQ�SDUDOOtOH��SULVH�HQ�FKDUJH�RSWLPDOH

5gVXPg��

/�LQVX�VDQFH�RYDULHQQH�SUuPDWXUuH��,23��WRXFKH����GHV�IHPPHV�qJuHV�GH�PRLQV�GH����DQV�HW�UHSUuVHQWH�XQH�FDXVH�PDMHXUH�G�LQIHUWLOLWu�IuPLQLQH�
(OOH�HVW�FDUDFWuULVuH�SDU�OD�VXUYHQXH�GH�WURXEOHV�GX�F\FOH��QRWDPPHQW�DPuQRUUKuH��DVVRFLuV�o�XQH�uOuYDWLRQ�GX�WDX[�VDQJXLQ�GH�OD�)6+�HW�XQH
EDLVVH�GX�WDX[�VDQJXLQ�GH�O��VWUDGLRO��/HV�PuFDQLVPHV�o�O�RULJLQH�G�XQH�,23�SHXYHQW�vWUH�XQ�GuIDXW�GDQV�OD�IRUPDWLRQ�GHV�IROOLFXOHV�SULPRUGLDX[�
XQH�DFWLYDWLRQ�GuIHFWXHXVH�GH�FHV�GHUQLHUV��XQH�PDWXUDWLRQ�RYRF\WDLUH�RX�XQH�IROOLFXORJHQtVH�GuIDLOODQWHV��RX�HQFRUH�XQH�DWUuVLH�IROOLFXODLUH
DFFuOuUuH� �/�,23 �D �VRXYHQW �XQH �FDXVH �JuQuWLTXH� �FKURPRVRPLTXH �RX �JuQLTXH� � �/HV �JtQHV �LGHQWL�uV �VRQW �QRWDPPHQW � �LPSOLTXuV �GDQV �OH
GuYHORSSHPHQW�JRQDGLTXH��OD�PuLRVH��OD�UuSDUDWLRQ�GH�O�$'1��OD�IROOLFXORJHQtVH��O�DSRSWRVH��OH�PuWDEROLVPH��OH�IRQFWLRQQHPHQW�PLWRFKRQGULDO�HW�OD
VWuURzGRJHQtVH��/�XWLOLVDWLRQ�GHV�DSSURFKHV�GH�VuTXHQsDJH�PDVVLI�HQ�SDUDOOtOH�FKH]�GHV�SDWLHQWHV�DYHF�,23�D�SHUPLV�FHV�GHUQLtUHV�DQQuHV�G�REWHQLU
GH�QRXYHOOHV�GRQQuHV�VXU�OD�JuQuWLTXH�GH�FHWWH�SDWKRORJLH���(Q�H�HW��GH�QRXYHDX[�JtQHV�DVVRFLuV�o�O�,23�RQW�SX�vWUH�UDSSRUWuV��DYHF�GH�QRXYHDX[
FDV�UuJXOLtUHPHQW�GuFULWV��O�LGHQWL�FDWLRQ�GH�YRLHV�JuQuWLTXHV�FRPPXQHV�HQWUH�GL�uUHQWHV�VLWXDWLRQV�G�DWWHLQWH�RYDULHQQH��HQWUH�LQIHUWLOLWuV�IuPLQLQH
HW�PDVFXOLQH�RX�OD�PLVH�HQ�uYLGHQFH�GH�SRWHQWLHOV�OLHQV�HQWUH�,23�HW�FDQFHU��3DU�DLOOHXUV��XQH�RULJLQH�ROLJR��RX�SRO\JuQLTXH�GH�O�,23�SHXW�vWUH
VXVSHFWuH��QRWDPPHQW�HQ�FDV�GH�SKuQRW\SH�YDULDEOH�DVVRFLu�o�XQH�DQRPDOLH�PROuFXODLUH�G�XQ�PvPH�JtQH�

1RXV�UDSSRUWRQV�OHV�UuVXOWDWV�GHV�uWXGHV�PROuFXODLUHV�H�HFWXuHV�SDU�VuTXHQsDJH�PDVVLI�HQ�SDUDOOtOH�FKH]�GHV�SDWLHQWHV�SUuVHQWDQW�XQH�VLWXDWLRQ
GH �GuIDLOODQFH �RYDULHQQH ��,23 �RX �GLPLQXWLRQ �GH �OD �UuVHUYH �RYDULHQQH�� �/HV �DSSURFKHV �XWLOLVuHV ��VuTXHQsDJH �G�H[RPH�RX �GH �JuQRPH�SRXU
O�LGHQWL�FDWLRQ�GH�SRLQWV�GH�FDVVXUH�GH�UHPDQLHPHQWV�FKURPRVRPLTXHV��D�SHUPLV�GH�UDSSRUWHU�GH�QRXYHDX[�YDULDQWV�GDQV�GHV�JtQHV�FRQQXV�G�,23
DLQVL�TXH�GH�QRXYHDX[�JtQHV�FDQGLGDWV��3RXU�FHUWDLQV�G�HQWUH�HX[��GHV�uWXGHV�IRQFWLRQQHOOHV�YDOLGHQW�OH�FDUDFWtUH�GuOuWtUH�GX�YDULDQW�REVHUYu��/HV
uWXGHV�PROuFXODLUHV�PLVHV�HQ�SODFH�DX�&+8�GH�5HQQHV�V�LQWtJUHQW�GDQV�OH�FDGUH�GX�GuYHORSSHPHQW�G�XQH�SODWHIRUPH�UuJLRQDOH�GH�SULVH�HQ�FKDUJH
FOLQLFR�ELRORJLTXH�GHV�,23��LQFOXDQW�OHV�VHUYLFHV�GH�PuGHFLQH�HW�ELRORJLH�GH�OD�UHSURGXFWLRQ��JuQuWLTXH�FOLQLTXH�HW�ELRORJLTXH��/H�EXW�GH�FHWWH
SODWHIRUPH�VHUD�G�R�ULU�XQH�SULVH�HQ�FKDUJH�RSWLPDOH�DX[�SDWLHQWHV�HW�o�OHXUV�IDPLOOHV��SULVH�HQ�FKDUJH�SRXU�GRQ�G�RYRF\WH��SUuVHUYDWLRQ�GH�IHUWLOLWu�
OXWWH�FRQWUH�OHV�FRPRUELGLWuV��VRXWLHQ�SV\FKRORJLTXH��FRQVHLO�JuQuWLTXH���(OOH�SHUPHWWUD�uJDOHPHQW�GH�UuDOLVHU�XQH�LQWHUIDFH�DYHF�OHV�SODWHIRUPHV�GH
VuTXHQsDJH�GDQV�OH�FDGUH�GX�SODQ�)UDQFH�0uGHFLQH�*uQRPLTXH�������SRXU�O�LQGLFDWLRQ�,23�
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MHDQ�<YHV�3,&$5'

()�����6\QGURPH�GH�SHUVLVWDQFH�GHV�FDQDX[�GH�0lOOHU��30'6��Gk�c�GHV�PLFURGgOgWLRQV���XQ�Ggq�GLDJQRVWLTXH

$XWHXUV��

/XFLH�726&$���������-uURPH�%28/,*$1'������/DXUH�/(&(5)������1DWKDOLH�-2662������*uUDUG�7$&+'-,$1���������-HDQ�<YHV�3,&$5'����

���$3�+3��6HUYLFH�G�+LVWRORJLH��(PEU\RORJLH�HW�&\WRJuQuWLTXH��+{SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��+{SLWDO�$QWRLQH�%uFOtUH��������&ODPDUW��)UDQFH
���6HUYLFH�G�+LVWRORJLH��(PEU\RORJLH�HW�&\WRJuQuWLTXH��8QLYHUVLWu�3DULV�6XG�3DULV�6DFOD\��������/H�.UHPOLQ�%LFvWUH��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0ROuFXODLUH��3KDUPDFRJuQuWLTXH�HW�+RUPRQRORJLH��+{SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���������/H�.UHPOLQ�%LFvWUH�
)UDQFH
���8QLWu������,16(50���8QLYHUVLWu�3DULV�(VW��)DFXOWu�GH�0uGHFLQH��������&UuWHLO��)UDQFH
���8056B����&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��,16(50���6RUERQQH�8QLYHUVLWu��������3$5,6��)UDQFH
���8056B����&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��,16(50���6RUERQQH�8QLYHUVLWu��������3DULV��)UDQFH

0RWV�FOHIV���30'6��$0+��$0+5���GuOuWLRQ��'6'

5gVXPg��

/H�V\QGURPH�GH�SHUVLVWDQFH�GHV�FDQDX[�GH�0�OOHU��30'6��HVW�XQH�PDODGLH�DXWRVRPLTXH�UuFHVVLYH�FDUDFWuULVuH�SDU�OD�SHUVLVWDQFH�GH�GuULYuV
0�OOuULHQV��XWuUXV�HW�WURPSHV�GH�)DOORSH��FKH]�GHV�PqOHV����;<�GRQW�OHV�RUJDQHV�JuQLWDX[�VRQW�QRUPDOHPHQW�YLULOLVuV��,O �HVW�KDELWXHOOHPHQW
SURYRTXu�SDU�GHV�PXWDWLRQV�GHV�JtQHV�FRGDQW�SRXU�O�KRUPRQH�DQWL�0�OOuULHQQH��$0+��RX�SRXU�VRQ�UuFHSWHXU�SULPDLUH�$0+5���3LFDUG�HW�DO���������
1RXV�DYRQV�GuFRXYHUW�GDQV�GHX[�IDPLOOHV�QRQ�DSSDUHQWuHV�GH�JUDQGHV�PLFURGuOuWLRQV�GDQV�OH�JtQH�$0+5���/H�JtQH�$0+5��FRPSRUWH����H[RQV�HW
LO�HVW�ORFDOLVu�VXU�OH�EUDV�ORQJ�GX�FKURPRVRPH�����EDQGH���T������

/D �IDPLOOH �� �HVW �G�RULJLQH �URXPDLQH� �HOOH �D �XQH �FRQVDQJXLQLWu �FRQQXH� �/H �SDWLHQW �D �uWu �G�DERUG �H[SORUu �SDU �DPSOL�FDWLRQ �3&5 �FODVVLTXH �HW
VuTXHQsDJH�GH�6DQJHU��/D�3&5�Q�D�SDV�SHUPLV�O�DPSOL�FDWLRQ�GHV�H[RQV���o�����/H�VuTXHQsDJH�GHV�H[RQV���o���D�PRQWUu�XQH�VuTXHQFH�QRUPDOH�

/D �IDPLOOH �� �HVW �G�RULJLQH ��DPDQGH� �HW �FRPSRUWH �GHX[ �IUtUHV �DWWHLQWV� �GRQW �XQ �VHXO �D �SX �vWUH �H[SORUu� �8QH �PXWDWLRQ �SRQFWXHOOH �D �uWu �GuWHFWuH�
F����&�!�7��FKDQJHDQW�XQ�FRGRQ�&*$�FRGDQW�SRXU�XQH�$UJLQLQH�HQ�XQ�FRGRQ�6WRS�7*$��VRLW�S��$UJ������8Q�GLDJQRVWLF�GH�PXWDWLRQ�KRPR]\JRWH�D
G�DERUG�uWu�UHWHQX��PDLV�O�H[SORUDWLRQ�GHV�SDUHQWV�D�GRQQu�XQ�UuVXOWDW�LQDWWHQGX���OD�PXWDWLRQ�SRQFWXHOOH�HVW�SUuVHQWH�FKH]�OH�StUH��PDLV�SDV�FKH]�OD
PtUH��IDLVDQW�VXVSHFWHU�FKH]�HOOH�XQH�GuOuWLRQ�WRXFKDQW�WRXW�RX�SDUWLH�GX�JtQH�$0+5��

'H�IDLW��OHV�GHX[�IDPLOOHV�RQW�uWu�H[SORUuHV�SDU�DQDO\VH�SDU�SXFH�o�$'1�GH�W\SH�&*+�DUUD\��$JLOHQW�7HFKQRORJLHV��DYHF�XQ�IRUPDW�KDXWH�UuVROXWLRQ
�0��IRUPDW����.�SRXU�OHV�SDUHQWV���'DQV�OD�IDPLOOH����XQH�GuOuWLRQ�SDUWLHOOH�GX�JtQH�$0+5��D�uWu�GuWHFWuH��SUuVHQWH�o�O�uWDW�KRPR]\JRWH�FKH]�OH
SDWLHQW�HW�o�O�uWDW�KuWuUR]\JRWH�FKH]�FKDFXQ�GH�VHV�GHX[�SDUHQWV��HW�WRXFKDQW�OD�SDUWLH�DYDO�GX�JtQH��&HV�UuVXOWDWV�FRUUtOHQW�DYHF�XQH�DQDO\VH�1*6
FLEOuH�VXU�OHV�JtQHV�LPSOLTXuV�GDQV�OD�GL�uUHQFLDWLRQ�VH[XHOOH�PRQWUDQW�TXH�OD�PLFURGuOuWLRQ�WRXFKH�OHV�H[RQV���o�����HW�VH�WHUPLQH�GDQV�OH�JUDQG
�tPH�LQWURQ�FHQWUDO�GX�JtQH�$0+5���TXL�PHVXUH�SUtV�GH���.SE�

'DQV�OD�IDPLOOH����XQH�DXWUH�GuOuWLRQ�GX�JtQH�$0+5��D�uWu�GuWHFWuH��TXL�UHFRXYUH�WRXW�OH�JtQH��HOOH�HVW�SUuVHQWH�o�O�uWDW�KuWuUR]\JRWH�FKH]�OH
SDWLHQW�HW�FKH]�VD�PtUH�

1RV�UuVXOWDWV�FRQVWLWXHQW�OD�SUHPLtUH�GuPRQVWUDWLRQ�GH�PLFURGuOuWLRQV�UHVSRQVDEOHV�GX�30'6��,OV�PRQWUHQW�OH�ULVTXH�GH�GLDJQRVWLF�LQFRPSOHW�TXDQG
OH�VuTXHQsDJH�FODVVLTXH�HVW�XWLOLVu�VDQV�TXH�OHV�SDUHQWV�VRLHQW�DFFHVVLEOHV�o�O�uWXGH��,OV�PRQWUHQW�DXVVL�O
LQWuUvW�GHV�WHFKQLTXHV�GH�&*+�DUUD\�HW�GH
1*6�FLEOu�TXDQG�GHV�PLFURGuOuWLRQV�VRQW�o�O�RULJLQH�GX�V\QGURPH��,O�IDXW�QRWHU�O
DEVHQFH�GH�PDOIRUPDWLRQV�HW�GH�UHWDUG�PHQWDO��TXL�VRQW�VRXYHQW
UDSSRUWuV�SRXU�OHV�GuOuWLRQV�GH�SOXV�JUDQGH�WDLOOH�HW�o�O
uWDW�KuWuUR]\JRWH�FKH]�GHV�SDWLHQWV�QH�SUuVHQWDQW�SDV�GH�SKuQRW\SH�30'6�

3LFDUG�-<��&DWH�5/��5DFLQH�&��-RVVR�1���������7KH�SHUVLVWHQW�0�OOHULDQ�GXFW�V\QGURPH��$Q�XSGDWH�EDVHG�XSRQ�D�SHUVRQDO�H[SHULHQFH�RI�����FDVHV�
6H[XDO�'HYHORSPHQW�����������

3LfFH�MRLQWH���7RVFD�DEVWUDFW�$VVLVHV������GRF[
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,ULV�%$51<

()�����2OLJRWKgUDSLH�DQWLVHQV�SRXU�OHYHU�OnDUUhW�SUgPDWXUg�GH�OD�WUDGXFWLRQ�GX�JfQH�&(3����FKH]�GHX[�LQGLYLGXV�DWWHLQWV�GH
G\VWURSKLHV�UgWLQLHQQHV�

$XWHXUV��

,ULV�%DUQ\������,VDEHOOH�3HUUDXOW������1LFRODV�*RXGLQ������6DELQH�'HIRRUW�'KHOOHPPHV������,PDG�*KD]L������-RVVHOLQH�.DSODQ������-HDQ�0LFKHO�5R]HW�����
;DYLHU�*uUDUG����

���/DERUDWRLUH�GH�*uQuWLTXH�HQ�2SKWDOPRORJLH��,QVWLWXW�,PDJLQH���8QLYHUVLWu�3DULV�'HVFDUWHV��3DULV��)UDQFH
���&HOO�,PDJLQJ�&RUH�)DFLOLW\�RI�WKH�6WUXFWXUH�)uGuUDWLYH�GH�5HFKHUFKH�1HFNHU��,QVWLWXWH�RI�*HQHWLFV�'LVHDVHV��,PDJLQH��3DULV��)UDQFH
���6HUYLFH�G
([SORUDWLRQ�GH�OD�9LVLRQ�HW�1HXUR�2SKWDOPRORJLH��3{OH�G
,PDJHULH�HW�([SORUDWLRQV�)RQFWLRQQHOOHV��&+58�GH�/LOOH��/LOOH��)UDQFH
���'HSDUWPHQW�RI�2SKWKDOPRORJ\��,+8�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���&(3�����$21��'\VWURSKLHV�UuWLQLHQQHV

5gVXPg��

,QWURGXFWLRQ���&(3����FRGH�XQH�SURWuLQH�FHQWURVRPDOH�HVVHQWLHOOH�o�OD�IRUPDWLRQ�HW�OD�PDLQWHQDQFH�GHV�FLOV�SULPDLUHV�HW�PRELOHV��/HV�PXWDWLRQV
UuFHVVLYHV�GH�FH�JtQH�VRQW�UHVSRQVDEOHV�G�DQRPDOLHV�GH�OD�FLOLRJuQtVH�HW�SURYRTXHQW�XQ�ODUJH�VSHFWUH�GH�SDWKRORJLHV�DOODQW�G�XQH�FuFLWu�QuRQDWDOH
UuWLQLHQQH��O�DPDXURVH�FRQJuQLWDOH�GH�/HEHU��$&/��o�GHV�FLOLRSDWKLHV�PXOWLYLVFuUDOHV��5uFHPPHQW��QRXV�DYRQV�UDSSRUWu�O�H[LVWHQFH�G�DWWHLQWHV
UuWLQLHQQHV�LQKDELWXHOOHPHQW�PRGuUuHV�FKH]�GHV�LQGLYLGXV�SRUWHXUV�GH�PXWDWLRQV�ELDOOuOLTXHV�WURQTXDQWHV��FRPSHQVuHV�SDU�O�H[FOXVLRQ�VSRQWDQuH
�EDVDO�H[RQ�VNLSSLQJ��%(6��HW�RX�LQGXLWH�SDU�OD�PXWDWLRQ��QRQVHQVH�DVVRFLDWHG�DOWHUHG�VSOLFLQJ��1$6��GHV�H[RQV�PXWDQWV��&HWWH�REVHUYDWLRQ�QRXV�D
FRQGXLWV�o�FRQVLGuUHU�XQ�VDXW�G�H[RQ�FLEOu�SRXU�UuWDEOLU�XQ�FDGUH�RXYHUW�GH�OHFWXUH�HW�FRUULJHU�OHV�DQRPDOLHV�FLOLDLUHV�DVVRFLuHV�o�XQH�PXWDWLRQ�QRQ�
VHQV�UuFXUUHQWH�GX�JtQH�&(3����UHVSRQVDEOH�G�$&/��F�����$�!�7��S�/\V�������H[RQ�����

0DWgULHO �HW �PgWKRGHV �� �8WLOLVDWLRQ �G�XQ �ROLJRQXFOuRWLGH �DQWLVHQV ��$21� �FLEODQW �O�H[RQ ��� �GX �JtQH �&(3��� �GDQV �GHV �OLJQuHV �GH ��EUREODVWHV �GH
FRQWU{OHV�HW�GH�GHX[�SDWLHQWV�QRQ�DSSDUHQWuV�SRUWHXUV�o�O�uWDW�KRPR]\JRWH�GH�OD�PXWDWLRQ�S�/\V������3��DQG�3���HW�DWWHLQWV�UHVSHFWLYHPHQW�G�XQH
G\VWURSKLH�UuWLQLHQQH�SUuFRFH�HW�VuYtUH��(265'��HW�G�XQH�$&/��/�$51P�HW�OD�SURWuLQH�&(3����DLQVL�TXH�O�LQWuJULWu�GX�PuWDEROLVPH�FLOLDLUH�RQW�uWu
DQDO\VuV�DYDQW�HW�DSUtV�WUDLWHPHQW�

5gVXOWDWV���/�DQDO\VH�GH�O�$51P�GX�JtQH�&(3����G�XQH�UuWLQH�KXPDLQH�HW�GHV��EUREODVWHV�FRQWU{OHV�D�UuYuOu�O�H[LVWHQFH�G�XQ�VDXW�HQGRJtQH�EDVDO
GH�O�H[RQ�����'DQV�OHV��EUREODVWHV�GHV�GHX[�SDWLHQWV�O�H[FOXVLRQ�GH�O�H[RQ����uWDLW�DFFUXH��VXJJuUDQW�O�LPSOLFDWLRQ�G�XQ�1$6�HQ�SOXV�GX�%(6��'H�SOXV�
QRXV�DYRQV�REVHUYu�XQH�FRUUuODWLRQ�HQWUH�O�DERQGDQFH�GX�WUDQVFULW�GuOuWu�GH�O�H[RQ�����������OH�QRPEUH�GH�FHOOXOHV�FLOLuHV�HW�OD�VuYuULWu�GH�O�DWWHLQWH
UuWLQLHQQH�GHV�GHX[�SDWLHQWV��DERQGDQFH�����HW�SRXUFHQWDJH�GH�FHOOXOHV�FLOLuHV�VXSuULHXUV�FKH]�3��DWWHLQW�G�(265'�SDU�UDSSRUW�o�3��DWWHLQW�G�$&/��
/�DQDO\VH �TXDOLWDWLYH �GHV �FLOV �D �SDU �DLOOHXUV �UuYuOu �XQ �DOORQJHPHQW �D[RQHPDO� �VXJJuUDQW �XQ �WUD�F �LQWUD�DJHOODLUH �DQRUPDO� �/�XWLOLVDWLRQ �GH �O�$21
FLEODQW�O�H[RQ����QRXV�D�SHUPLV�G�DXJPHQWHU�O�DERQGDQFH�GX�WUDQVFULW�����HW�GH�OD�SURWuLQH�&(3�����GH�GLPLQXHU�OD�WDLOOH�GHV�FLOV�HW�G�DPuOLRUHU�OD
FLOLRJuQtVH�FKH]�3��PDLV�SDV�FKH]�3��H[SULPDQW�XQ�QLYHDX�G�$51P�GuOuWu�GH�O�H[RQ����SOXV�LPSRUWDQW�

'LVFXVVLRQ���&HWWH�uWXGH�PRQWUH�TX�XQH�DXJPHQWDWLRQ�PRGuUuH�GH�OD�TXDQWLWu�GH�SURWuLQH�&(3����GuOuWuH�GHV�DFLGHV�DPLQuV�FRGuV�SDU�O�H[RQ���
GDQV �OHV �FHOOXOHV �GH �SDWLHQWV �DPuOLRUH �OD �IRUPDWLRQ �GHV �FLOV �PDLV �TX�XQH �TXDQWLWu �WURS �LPSRUWDQWH �FRPSURPHW �OD �FLOLRJuQtVH� �/�XWLOLVDWLRQ
G�ROLJRQXFOuRWLGHV�DQWLVHQV�YLVDQW�DX�VDXW�GH�O�H[RQ����GDQV�GHV�RUJDQRzGHV�UuWLQLHQV�GuULYuV�G�L36&V�GH�SDWLHQWV�SRUWHXUV�GH�OD�PXWDWLRQ�F�����$�!
7�PuULWH�GRQF�WRXWH�FRQVLGuUDWLRQ�SRXU�GuWHUPLQHU�VL�OD�PvPH�REVHUYDWLRQ�SRXUUDLW�vWUH�IDLWH�GDQV�OHV�SKRWRUuFHSWHXUV�

3LfFH�MRLQWH���$EVWUDFW�$66,6(6�����B,ULV�%DUQ\�GRF[
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&KULVWHO�9DFKd

()�����,GHQWLqFDWLRQ�GnXQ�QRXYHDX�PgFDQLVPH�SDWKRJfQH�GDQV�OH�V\QGURPH�GH�8VKHU�GH�W\SH���SDU�gWXGH�GHV�WUDQVFULWV�GX�JfQH
3&'+���HW�VgTXHQeDJH�ORQJ�UHDGV�GH�On$'1

$XWHXUV��

&KULVWHO�9DFKu������-DFTXHV�3XHFKEHUW\������9DOuULH�)DXJtUH������)ORULDQH�'DUPDLVLQ������$OHVVDQGUR�/LTXRUL������'DYLG�%DX[������*HPD�*DUFLD�*DUFLD
�����&DWKHULQH�%ODQFKHW������&KULVWLDQ�+DPHO������,VDEHOOH�0HXQLHU������0LFKHO�.RHQLJ������)UDQFN�3HOOHVWRU������$QQH�)UDQsRLVH�5RX[����

���/DERUDWRLUH�GH�JuQuWLTXH�PROuFXODLUH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�JuQuWLTXH�GHV�PDODGLHV�UDUHV��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�25/��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���&HQWUH�1DWLRQDO�GH�5uIuUHQFH�0DODGLHV�5DUHV��$�HFWLRQV�6HQVRULHOOHV�*uQuWLTXHV���&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�&KURPRVRPLTXH��3ODWHIRUPH�&KURPRVWHP��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���8VKHU�V\QGURPH��WUDQVFULWV�GH�IXVLRQ��VuTXHQsDJH�ORQJ�UHDGV��DQRPDOLH�GH�VWUXFWXUH

5gVXPg��

/H�V\QGURPH�GH�8VKHU�GH�W\SH����86+���HVW�XQH�PDODGLH�DXWRVRPLTXH�UuFHVVLYH�UDUH�FDUDFWuULVuH�SDU�OD�SUuVHQFH�G�XQH�VXUGLWu�QHXURVHQVRULHOOH
FRQJuQLWDOH�SURIRQGH�DVVRFLuH�o�GHV�WURXEOHV�YHVWLEXODLUHV�HW�OH�GuYHORSSHPHQW�G�XQH�UuWLQLWH�SLJPHQWDLUH��/H�JtQH�3&'+����TXL�FRGH�SRXU�OD
SURWRFDGKuULQH�����HVW�O�XQ�GHV�FLQT�JtQHV�LPSOLTXuV�GDQV�FHWWH�SDWKRORJLH��(Q�GLDJQRVWLF�PROuFXODLUH�VRQ�uWXGH�HVW�FODVVLTXHPHQW�UuDOLVuH�ORUV
G�XQ�VuTXHQsDJH�1*6�GH�SDQHO�GH�JtQHV��DYHF�DQDO\VH�GHV�VuTXHQFHV�H[RQLTXHV�HW�LQWURQLTXHV��DQTXDQWHV��FRPSOuWu�SDU�GL�uUHQWHV�WHFKQLTXHV
SHUPHWWDQW�OD�UHFKHUFKH�GH�JUDQGV�UuDUUDQJHPHQWV�

&HWWH�DSSURFKH��XWLOLVuH�GHSXLV�SOXVLHXUV�DQQuHV�GDQV�QRWUH�ODERUDWRLUH��SHUPHW�GDQV�OD�WUtV�JUDQGH�PDMRULWu�GHV�FDV�G�LGHQWL�HU�OHV�GHX[�YDULDQWV
3&'+���UHVSRQVDEOHV�GH�OD�SDWKRORJLH���QuDQPRLQV��FKH]�XQH�SDWLHQWH�SUuVHQWDQW�GHV�VLJQHV�FOLQLTXHV�FDUDFWuULVWLTXHV�G�XQ�86+��VHXOH�XQH
YDULDWLRQ�FDXVDOH�3&'+�� �D�SX�vWUH�GuWHFWuH��/H�WUDYDLO �SUuVHQWu�LFL �GuFULW �OHV�GL�uUHQWHV�uWDSHV�TXL�RQW�uWu�DORUV�GuYHORSSuHV�SRXU�LGHQWL�HU�HW
FDUDFWuULVHU�OD�VHFRQGH�DOWuUDWLRQ�o�O�RULJLQH�GH�VD�SDWKRORJLH�

l�SDUWLU�G�DQDO\VHV�57�3&5��UuDOLVuHV�VXU�GHV�$51V�LVVXV�GH�FHOOXOHV�QDVDOHV�HQ�FXOWXUH��QRXV�DYRQV�WRXW�G�DERUG�PLV�HQ�uYLGHQFH�G�XQ�GuIDXW
G�DPSOL�FDWLRQ �GH �OD �MRQFWLRQ �GHV �H[RQV ��� �o ���� �/H �VuTXHQsDJH �GHV ��� �NE �GH �O�LQWURQ ��� �SDU �1*6 �Q�D\DQW �SDV �SHUPLV �G�LGHQWL�HU �XQH �VHFRQGH
DOWuUDWLRQ �SRXYDQW �H[SOLTXHU �FH �UuVXOWDW� �GH �QRXYHOOHV �uWXGHV �$51V �SDU �5$&( �3&5 �RQW �uWu �HQVXLWH �PHQuHV� �&HOOHV�FL �RQW ��QDOHPHQW �SHUPLV �GH
GuWHFWHU�OD�SUuVHQFH�GHV�WUDQVFULWV�GH�IXVLRQ�3&'+���/LQF������HW�%,&&��3&'+����WuPRLQV�G�XQH�JUDQGH�LQYHUVLRQ�SDUDFHQWULTXH�GX�FKURPRVRPH
���

$�Q�GH�YDOLGHU�HW�FDUDFWuULVHU�FH�YDULDQW�GH�VWUXFWXUH��QRXV�DYRQV�HQVXLWH�FKHUFKu�o�LGHQWL�HU�OHV�SRLQWV�GH�FDVVXUH�GH�FHW�uYuQHPHQW�PXWDWLRQQHO
SDU�VuTXHQsDJHV�ORQJ�UHDGV�GH�O�$'1�GH�OD�SDWLHQWH�HQ�XWLOLVDQW�OD�WHFKQRORJLH�QDQRSRUH��0LQ,RQ��217�2[IRUG�1DQRSRUH�7HFKQRORJLHV���/HV�UuVXOWDWV
GH�FHWWH�DQDO\VH�PRQWUHQW�TXH�FHV�SRLQWV�GH�FDVVXUHV�VRQW�ORFDOLVuV�DX�VHLQ�GH�VuTXHQFHV�UuWURYLUDOHV�HQGRJtQHV�+(59+�TXL�QH�VRQW�SDV�FRXYHUWHV
ORUV�G�XQH�DQDO\VH�1*6�

/�HQVHPEOH�GH�FHWWH�uWXGH�D�SHUPLV�G�LGHQWL�HU�SRXU�OD�SUHPLtUH�IRLV�GDQV�OH�V\QGURPH�GH�8VKHU�O�LPSOLFDWLRQ�G�XQH�LQYHUVLRQ�SDUDFHQWULTXH�GH����
0E�GX�FKURPRVRPH����DOWuUDQW �GLUHFWHPHQW �OH �JtQH�3&'+��� �&HV �DQRPDOLHV �GH�VWUXFWXUH�uTXLOLEUuHV�VRQW �GL�FLOHPHQW �GuWHFWDEOHV �HW� �ELHQ�TXH
UDUHV��FHUWDLQHPHQW�VRXV�HVWLPuHV��$X�QLYHDX�GHV�ODERUDWRLUHV�GH�GLDJQRVWLF�PROuFXODLUH��O�XWLOLVDWLRQ�GX�VuTXHQsDJH�ORQJ�UHDGV�UHVWH�HQFRUH�OLPLWu
PDLV�O�LQWuUvW�FURLVVDQW�GH�VHV�GL�uUHQWHV�DSSOLFDWLRQV�HQ�JuQuWLTXH�PuGLFDOH�DLQVL�TXH�OHV�DPuOLRUDWLRQV�FRQVWDQWHV�GH�FHWWH�WHFKQRORJLH�GHYUDLHQW
SHUPHWWUH�VRQ�GuSORLHPHQW�GDQV�OH�FDGUH�G�R�UHV�GH�GLDJQRVWLF�H[KDXVWLI�

�

3LfFH�MRLQWH���&KULVWHO�9DFKH�BDVVLVHV������GRF[
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6DEULQD�0dFKDXVVLHU

()�����8QH�SLVWH�WKgUDSHXWLTXH�SRXU�XQH�FLOLRSDWKLH�PXOWLV\VWgPLTXH�DVVRFLgH�c�XQH�PXWDWLRQ�GX�JfQH�78%%�%�

$XWHXUV��

6DEULQD�0uFKDXVVLHU������0DULD�'HVFDUWHV������-RVVHOLQH�.DSODQ������-HDQ�0LFKHO�5R]HW������,VDEHOOH�3HUUDXOW����

���/DERUDWRLUH�GH�*uQuWLTXH�2SKWDOPRORJLTXH��/*2���,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH��8QLYHUVLWu�GH�O
$ODEDPD��%LUPLQJKDP��(WDWV�8QLV

0RWV�FOHIV���78%%�%��WXEXOLQRDSWKLH��FLOLRSDWKLH��WD[RO

5gVXPg��

,QWURGXFWLRQ� �1RXV �DYRQV �UuFHPPHQW �UDSSRUWu �O�LGHQWL�FDWLRQ �GH �PXWDWLRQV �KuWuUR]\JRWHV �D�HFWDQW �OH �UuVLGX �$UJ��� �GH �O
LVRW\SH ��% �GH �OD ���
WXEXOLQH���78%%�%��o�O�RULJLQH�G�XQH�PDODGLH�GuJuQuUDWLYH�WUtV�VuYtUH�HW�SUuFRFH�WRXFKDQW�OD�UuWLQH�HW�OD�FRFKOuH�GDQV�TXDWUH�IDPLOOHV�QRQ
DSSDUHQWuHV� �/�uWXGH �GHV �PLFURWXEXOHV ��07� �HW �GH �OD �FLOLRJuQtVH �GDQV �GHV ��EUREODVWHV �GH �SDWLHQWV �HW �GDQV �XQ �PRGtOH �GH �VXUH[SUHVVLRQ �GHV
SURWuLQHV�PXWDQWHV�D�UuYuOu�GHV�DQRPDOLHV�GH�OD�G\QDPLTXH�GX�UuVHDX�GH�07�VDQV�DWWHLQWH�FLOLDLUH��1RXV�UDSSRUWRQV�XQH�QRXYHOOH�PXWDWLRQ�GX
JtQH�78%%�%��S�3UR���6HU��VXUYHQXH�GH�QRYR�FKH]�XQ�LQGLYLGX�GH�SHWLWH�WDLOOH��DWWHLQW�GH�FuFLWu�DVVRFLuH�o�XQH�VXUGLWu�GH�SHUFHSWLRQ�HW�SUuVHQWDQW
XQH �LQVX�VDQFH �UuQDOH �FKURQLTXH �HW �GHV �LQIHFWLRQV �25/ �UuFXUUHQWHV� �/HV �uWXGHV �IRQFWLRQQHOOHV �GuPRQWUHQW �O�H[LVWHQFH �G�XQH �GRXEOH �DWWHLQWH
WXEXODLUH�HW�FLOLDLUH�PDMHXUH�

0DWgULHO�HW�PgWKRGHV��/HV�FHOOXOHV�FLOLuHV�GH�O�uSLWKuOLXP�QDVDO �GX�SDWLHQW�RQW�uWu�FROOHFWuHV�SDU�EURVVDJH�HW�DQDO\VuHV�SDU�PLFURVFRSLH
uOHFWURQLTXH�o�WUDQVPLVVLRQ��0(7���/D�G\QDPLTXH�GHV�07�HW�OD�FLOLDWLRQ�RQW�uWu�DQDO\VuV�SDU�LPPXQRF\WRFKLPLH�GDQV�XQ�PRGtOH�FHOOXODLUH�GH
VXUSH[SUHVVLRQ�GHV�SURWuLQHV�78%%�%�S�3UR���6HU �RX�VDXYDJH�PDUTXuHV�SDU �XQ�)/$*�HQ�&�WHU �HQ�SUuVHQFH�RX�QRQ�G�XQ�LQKLELWHXU �GH�OD
GuSRO\PuULVDWLRQ�GHV�07��OH�WD[RO�����Q0��

5gVXOWDWV��/�uWXGH�GHV�FLOV�GHV�FHOOXOHV�GH�O�uSLWKuOLXP�QDVDO�GX�SDWLHQW�D�PLV�HQ�uYLGHQFH�XQH�UDUuIDFWLRQ�PDMHXUH�GH�FLOV��GH�JUDYHV�DQRPDOLHV
D[RQuPDOHV�HW�GHV�FRUSV�EDVDX[�WUtV�GuVRUJDQLVuV��&HOOH�GHV�FHOOXOHV�VXUH[SULPDQW�OD�SURWuLQH�PXWDQWH�D�PRQWUu�XQH�DEVHQFH�GX�UuVHDX�GH�07�HW
GH�FLO�SULPDLUH��/
DQDO\VH�GH�OD�VWUXFWXUH�DWRPLTXH�GH�OD���WXEXOLQH�D�UuYuOu�TXH�OH�UuVLGX�3UR����uWDLW�VLWXu�GDQV�XQH�UuJLRQ�GH�OLDLVRQ�DX�WD[RO�TXL�
DMRXWu�DX�PLOLHX�GH�FXOWXUH��D�SHUPLV�GH�UHVWDXUHU�OD�FLOLDWLRQ�HW�OD�IRUPDWLRQ�G�XQ�UuVHDX�GH�07�FRPSUHQDQW�OD�WXEXOLQH�PXWDQWH��GDQV�OH�PRGtOH�GH
VXUH[SUHVVLRQ�

'LVFXVVLRQ�HW�FRQFOXVLRQ��/HV�DQRPDOLHV�FLOLDLUHV�JUDYHV�REVHUYuHV�GDQV�OHV�FHOOXOHV�GH�O�uSLWKuOLXP�QDVDO�GX�SDWLHQW�HW�FHOOHV�LQGXLWHV�SDU�OD
VXUSH[SUHVVLRQ�GH�OD�SURWuLQH�PXWDQWH�GDQV�XQ�PRGtOH�FHOOXODLUH�VRQW�HQ�DFFRUG�DYHF�O
LPSOLFDWLRQ�GH�OD�PXWDWLRQ�GDQV�OH�SKuQRW\SH�FLOLDLUH�GX
SDWLHQW��/D�SUuVHQFH�GH�07�HW�GH�FLOV�SULPDLUHV�DSUtV�WUDLWHPHQW�SDU�OH�WD[RO��XQH�GURJXH�ODUJHPHQW�XWLOLVuH�GDQV�OH�WUDLWHPHQW�GHV�FDQFHUV��SRVH�OD
TXHVWLRQ�GH�VRQ�PRGH�G�DFWLRQ�VXU�OD�SURWuLQH�PXWDQWH�HW�GH�VRQ�XWLOLVDWLRQ�WKuUDSHXWLTXH�FKH]�OH�SDWLHQW�
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&OdPHQWLQH�$QJdH

()�����([SUHVVLRQ�HFWRSLTXH�GH�6R[���SDU�DGRSWLRQ�GnXQ�HQKDQFHU�GH�'FW�HW�VXUH[SUHVVLRQ�GnXQ�JfQH�GX�JODXFRPH�FKH]�OD�VRXULV
PRGfOH�GH�OD�PLFURFRULH�FRQJgQLWDOH�OLgH�DX[�GgOgWLRQV�GX�FKURPRVRPH���T�����

$XWHXUV��

&OuPHQWLQH�$QJuH������%ULJLWWH�1HGHOHF������3LHUUH�'DYLG������6\OYLH�*HUEHU������6\OYDLQ�&ULSSD������%UXQR�3DVVHW������-HDQ�/XF�9LORWWH������1LFRODV
&KDVVDLQJ������-RVVHOLQH�.DSODQ������'DULR�/XSLDQH]������&RUULQH�.RVWLF������3DWULFN�&DOYDV������-HDQ�0LFKHO�5R]HW������/XFDV�)DUHV�7DLH����

���/DERUDWRLUH�GH�*uQuWLTXH�2SKWDOPRORJLTXH��/*2���,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�7UDQVJuQtVH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���)DFXOWu�GH�%LRORJLH�HW�0uGHFLQH��+{SLWDO�RSKWDOPLTXH�-XOHV�*RQLQ��/DXVDQQH��6XLVVH
���$QLPDO�0RGHOV�IRU�WKH�'L�HUHQWLDWLRQ�RI�7LVVXHV��0R'L7���,15$�$JUR3DULV7HFK��-RX\�HQ�-RVDV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��+{SLWDO�3XUSDQ��7RXORXVH��)UDQFH
���%HUOLQ�,QVWLWXWH�IRU�0HGLFDO�6\VWHPV�%LRORJ\��%,06%���0D[�'HOEU�FN�&HQWHU�IRU�0ROHFXODU�0HGLFLQH��%HUOLQ��$OOHPDJQH

0RWV�FOHIV���0LFURFRULH�FRQJuQLWDOH��*ODXFRPH�SULPLWLI�o�DQJOH�RXYHUW��'uYHORSSHPHQW�LULHQ��7RSRO\JLFDO\�$VVRFLDWLQJ�'RPDLQ��6R[���

5gVXPg��

,QWURGXFWLRQ��/D�PLFURFRULH�FRQJuQLWDOH��0&25��HVW�XQH�PDODGLH�UDUH�GRPLQDQWH�DXWRVRPLTXH�GX�GuYHORSSHPHQW�LULHQ�FDUDFWuULVuH�SDU�XQH
DEVHQFH�GX�PXVFOH�GLODWDWHXU��0'���&�HVW�DXVVL�XQ�PRGtOH�G�uWXGH�GX�JODXFRPH�SULPLWLI�o�DQJOH�RXYHUW��*3$2�����GH�OD�SRSXODWLRQ�PRQGLDOH��TXL
VXUYLHQW�GDQV�����GHV�FDV�GH�0&25�HW�LQKDELWXHOOHPHQW�SUuFRFHPHQW��(Q�������QRXV�DYRQV�PRQWUu�TXH�OD�PLFURFRULH�HVW�GXH�o�GHV�GuOuWLRQV
VXEPLFURVFRSLTXHV�GX�FKURPRVRPH���T�����DOWuUDQW�LQYDULDEOHPHQW�*35����HW�7*'6��/D�SHUWH�GH�IRQFWLRQ�LQGLYLGXHOOH�GH�FHV�JtQHV�o�O�uWDW
KuWuUR]\JRWH�QH�SHXW�H[SOLTXHU�o�HOOH�VHXOH�OD�PDODGLH��VXJJuUDQW�XQH�PRGL�FDWLRQ�GH�O�DUFKLWHFWXUH�UuJXODWLRQQHOOH�GH�OD�UuJLRQ���T�����R}�VRQW
ORFDOLVuV�WURLV�JtQHV�G�LQWuUvW��'&7��LPSOLTXu�GDQV�OD�SLJPHQWDWLRQ�LULHQQH��62;����TXL�UuJXOH�O�H[SUHVVLRQ�GH�3$;��LPSOLTXu�GDQV�OH�GuYHORSSHPHQW
LULHQ��HW�$%&&��TXL�MRXH�XQ�U{OH�GDQV�OH�PDLQWLHQ�GH�OD�SUHVVLRQ�LQWUD�RFXODLUH��3,2���GRQW�O�DXJPHQWDWLRQ�HVW�XQ�IDFWHXU�PDMHXU�GH�*3$2�

0DWgULHO�	�0gWKRGH��/D�UuJLRQ�V\QWuQLTXH�GX�ORFXV�0&25����NE��D�uWu�GuOuWuH�FKH]�OD�VRXULV��/H�SKuQRW\SH�FOLQLTXH�HW�PROuFXODLUH�GHV�DQLPDX[
KuWuUR]\JRWHV�D�uWu�DQDO\Vu�SDU�SXSLOORPuWULH��57T3&5��51$VHT��:HVWHUQ�%ORW��&+,3VHT�HW��&VHT�

5gVXOWDWV��6L�OD�GuOuWLRQ�HVW�OuWDOH�o�O�uWDW�KRPR]\JRWH��OHV�DQLPDX[�KuWuUR]\JRWHV�VRQW�YLDEOHV�HW�QRUPDX[�o�O�H[FHSWLRQ�G�XQ�GLDPtWUH�SXSLOODLUH
PRGuUuPHQW�UuGXLW��S����������/HV�DQDO\VHV�GX�WUDQVFULSWRPH�LULHQ�RQW�UuYuOu�OD�GuUuJXODWLRQ�G�XQ�JtQH�XQLTXH�DX[�DOHQWRXUV�GH�OD�GuOuWLRQ���6R[���
H[SULPu�GH�IDsRQ�HFWRSLTXH��FRQ�UPu�SDU�57�T3&5�HW�DQDO\VH�:HVWHUQ�%ORW��DYDQW�OD�IRUPDWLRQ�GX�0'�HW�VH�SRXUVXLYDQW�o�O�qJH�DGXOWH��/HV�DQDO\VHV
GHV�GRQQuHV�GX��&VHT�FLEODQW�OD�UuJLRQ�HQWRXUDQW�6R[���RQW�PRQWUu�OD�SUuVHQFH�G�XQ�7$'�FRXYUDQW��0E��GH�'FW�o�8JJW���LQFOXDQW�OH�ORFXV�0&25�
6R[���LQWHUDJLW�DYHF�WRXV�OHV�JtQHV�SUuVHQWV�GDQV�OH�7$'�GRQW�O�RUJDQLVDWLRQ�VHPEOH�LQFKDQJuH�FKH]�O�KuWuUR]\JRWH��/HV�GRQQuHV�G�DQDO\VH
&K,3VHT�+�.��$F�LULHQ�RQW�SHUPLV�G�LGHQWL�HU�GHX[�HQKDQFHUV�DFWLIV�GH�'FW �HW�OH�&+,3VHT�6R[���D�SRLQWu�OHV�FLEOHV�$'1�GH�6R[���GDQV�O�LULV�GHV
DQLPDX[�KuWuUR]\JRWHV��/�XQH�G�HQWUH�HOOHV��LPSOLTXuH�GDQV�OH�PDLQWLHQ�GH�OD�3,2��uWDLW�GuUuJXOuH�GDQV�OHV�GRQQuHV�GH�51$VHT�

&RQFOXVLRQ� �1RXV �PRQWURQV �LFL �TXH �OD �GuOuWLRQ �PLQLPDOH �o �O�RULJLQH �GH �OD �0&25 �PRGL�H �O�DUFKLWHFWXUH �UuJXODWLRQQHOOH �GH �OD �UuJLRQ ���T����
FRQGXLVDQW�o�O�H[SUHVVLRQ�LOOuJLWLPH�GH�6R[���GDQV�O�LULV�HQ�GuYHORSSHPHQW��1RXV�VXJJuURQV�TX�HQ�O�DEVHQFH�GH�OHXUV�FLEOHV�HQGRJtQHV�7JGV�HW
*SU���� �OHV�HQKDQFHUV�GH�'FW �SULYLOuJLHQW�OHXU�LQWHUDFWLRQ�DYHF�OH�SURPRWHXU�GH�6R[��� �VRLW �HQ�UDLVRQ�G�XQH�PRGL�FDWLRQ�GH�OD�FRPSuWLWLRQ�HQWUH
SURPRWHXUV�RX�SDU �UuGXFWLRQ�GH�OD �GLVWDQFH�JuQRPLTXH�GDQV�OH �7$'� �(Q�Q� �QRXV�VXJJuURQV�TXH�OH �*3$2�GHV�SDWLHQWV �0&25�HVW �VHFRQGDLUH�o�OD
GuUuJXODWLRQ�GH�6R[���SOXW{W�TX�o�FHOOH�G�$EFF��uJDOHPHQW�ORFDOLVu�GDQV�OH�7$'�

3LfFH�MRLQWH���DEVWUDFWB&$QJHH�SGI
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6RSKLH�9$//(,;

()�����/H�VgTXHQeDJH�KDXW�GgELW�FRXSOg�c�OnDQDO\VH�SURWgRPLTXH�GHV�GgSjWV�DP\ORiGHV��XQ�GLDJQRVWLF�GH�FHUWLWXGH�GX�W\SH
GnDP\ORVH�SRXU�XQH�QRXYHOOH�PHGLFLQH�DQWL�DP\ORiGH�FLEOgH

$XWHXUV��

FDUROLQH�%HXJQHW������0DJDOL�&RORPEDW������&uFLOH�)RXUUDJH���������3DWULFN�1LWVFKNu������&KULVWLQH�%ROH������-XOLH�6WH�DQQ������%RQQHIRQW�-HDQ�3DXO�����
6\OYDLQ�+DQHLQ������6RSKLH�9DOOHL[����

���*uQuWLTXH�0ROuFXODLUH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�G�$QDWRPRSDWKRORJLH��,QVWLWXW�8QLYHUVLWDLUH�GX�&DQFHU�7RXORXVH�2QFRSROH��7RXORXVH��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���%LRLQIRUPDWLF�&RUH�)DFLOLW\��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���*HQRPLF�&RUH�)DFLOLW\��,16(50�805������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���7UDQVODWLRQDO�*HQHWLF��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���1*6��6SHFWURPuWULH�GH�PDVVH��PLFURGLVVHFWLRQ�ODVHU��GuS{WV�DP\ORzGHV��DP\ORVHV�KuUuGLWDLUHV

5gVXPg��

,QWURGXFWLRQ���/HV�DP\ORVHV�FRQVWLWXHQW�XQ�JURXSH�ODUJH�HW�KuWuURJtQH�GH�SDWKRORJLHV�TXL�RQW�WRXWHV�HQ�FRPPXQ�OD�SUuVHQFH�GH�GuS{WV�DP\ORzGHV
D\DQW �XQH �PRUSKRORJLH ��EULOODLUH �HW �GHV �FDUDFWuULVWLTXHV �GH �FRORUDWLRQ �HW �XOWUDVWUXFWXUDOHV � �VLPLODLUHV� �/HV �GuS{WV �DP\ORzGHV �VRQW �FRQVWLWXuV
PDMRULWDLUHPHQW�SDU�XQH�SURWuLQH�TXL��SRXU�GHV�UDLVRQV�GLYHUVHV��VXELW�XQ�FKDQJHPHQW�FRQIRUPDWLRQQHO�FRQGXLVDQW�o�XQH�VWUXFWXUH�HQ�IHXLOOHWV�EuWD�
FURLVuV��KDXWHPHQW�SDWKRJuQLTXH�HW�WR[LTXH�SRXU�OHV�WLVVXV�HQWUDLQDQW�XQ�G\VIRQFWLRQQHPHQW�LUUuYHUVLEOH�GHV�RUJDQHV�WRXFKuV��$FWXHOOHPHQW��SOXV
GH ��� �SURWuLQHV �GL�uUHQWHV �VRQW �o �O�RULJLQH �G�XQH �IRUPH �G�DP\ORVH �FKH] �O�+RPPH� �/HV �DP\ORVHV �SHXYHQW �WRXFKHU �Q�LPSRUWH �TXHO �RUJDQH� �vWUH
V\VWuPLTXHV�HW�RX�ORFDOLVuHV�o�XQ�VHXO�RUJDQH��DFTXLVHV�RX�KuUuGLWDLUHV��/H�GLDJQRVWLF�FOLQLTXH�HVW�FRPSOH[H��VDQV�VLJQHV�VSuFL�TXHV�QuFHVVLWDQW�OD
PLVH�HQ�uYLGHQFH�KLVWRORJLTXH�GH�GuS{WV�DP\ORzGHV�SRXU�D�UPHU�OH�GLDJQRVWLF�G�XQH�DP\ORVH��(QVXLWH��LO�IDXW�GuWHUPLQHU�DYHF�SUuFLVLRQ�OD�QDWXUH
GH �OD �SURWuLQH �HQ �FDXVH� �FoG �c �W\SHU �j �O�DP\ORVH �FKH] �FKDTXH �SDWLHQW �FDU �OHV �RSWLRQV �WKuUDSHXWLTXHV �VRQW �WUtV �GL�uUHQWHV �VHORQ �O�DP\ORVH� �7UtV
UuFHPPHQW��OH�SD\VDJH�WKuUDSHXWLTXH�V�HVW�HQULFKL�GH�O�XWLOLVDWLRQ�DYHF�VXFFtV�G�ROLJRQXFOuRWLGHV�DQWLVHQV�HW�VL51$�TXL�SHUPHWWHQW�GH�UuGXLUH
FRQVLGuUDEOHPHQW �HW �GH �IDsRQ �VSuFL�TXH �OD �SURGXFWLRQ �GH �OD �SURWuLQH �DP\ORzGH �HQ �FDXVH� �3DU �FRQVuTXHQW� �IDFH �o �FHV �QRXYHDX[ �HVSRLUV
WKuUDSHXWLTXHV��XQ�GLDJQRVWLTXH�GH�FHUWLWXGH�GX�W\SH�G�DP\ORVH�SRXU�FKDTXH�SDWLHQW�GHYLHQW�OD�EDVH�LQFRQWRXUQDEOH�SRXU�GLVWLQJXHU�OHV�IRUPHV
WUDLWDEOHV�HW�QRQ�WUDLWDEOHV�

0uWKRGHV�HW�UuVXOWDWV��3RXU�FHOD��QRXV�DYRQV�GuYHORSSu�XQ�SDQHO�1*6�LQFOXDQW����JtQHV�LPSOLTXuV�GDQV�OHV�DP\ORVHV�KuUuGLWDLUHV�HW�QRXV
UDSSRUWRQV�OHV�UuVXOWDWV�JuQuWLTXHV�G�XQH�ODUJH�VuULH�GH�SDWLHQWV�DWWHLQWV�GH�GL�uUHQWHV�IRUPHV�G�DP\ORVH�V\VWuPLTXH�RX�ORFDOLVuH��KuUuGLWDLUH�RX
DFTXLVH��'DQV�GHV�FDV�VuOHFWLRQQuV��O�DQDO\VH�GHV�GuS{WV�DP\ORzGHV�SDU�VSHFWURPuWULH�GH�PDVVH�HQ�WDQGHP��DSUtV�PLFURGLVVHFWLRQ�DX�ODVHU��D�uWu
UuDOLVuH�HW�OHV�GRQQuHV�GX�W\SDJH�SDU�SURWuRPLTXH�RQW�uWu�FRUUuOuHV�DYHF�OHV�UuVXOWDWV�JuQuWLTXHV�SRXU�GuWHUPLQHU�OD�SDWKRJuQLFLWu�G�XQ�QRXYHDX
YDULDQW�RX�SRXU�GuPRQWUHU�XQH�QRXYHOOH�IRUPH�G�DP\ORVH�KuUuGLWDLUH�

&RQFOXVLRQV���/�DQDO\VH�1*6�FRXSOuH�o�O�DQDO\VH�GHV�GuS{WV�DP\ORzGHV�SDU�VSHFWURPuWULH�GH�PDVVH�HVW�XQH�DSSURFKH�FRPELQuH�LQQRYDQWH�HQ
SUDWLTXH �GLDJQRVWLTXH� �SHUPHWWDQW �G�DXJPHQWHU �OD ��DELOLWu �GX �GLDJQRVWLF �GX �W\SH �G�DP\ORVH� �3DU �FRQVuTXHQW� �FH �GLDJQRVWLF �GH �FHUWLWXGH �GX �W\SH
G�DP\ORVH�SHUPHW�G�DPuOLRUHU�OH�FRQVHLO�JuQuWLTXH��OH�GuSLVWDJH�GHV�SDWLHQWV�o�ULVTXH�HW�OD�PLVH�HQ�SODFH�G�XQ�WUDLWHPHQW�FLEOu�
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9dURQLTXH�3DTXLV�)OXFNOLQJHU

()�����0LWRFKRQGULDO�GHIHFW�LQ�PXVFOH�SUHFHGHV�QHXURPXVFXODU�MXQFWLRQ�GHJHQHUDWLRQ�DQG�PRWRU�QHXURQ�GHDWK�LQ
&+&+'��6��/���PRXVH

$XWHXUV��

6\OYLH�%DQQZDUWK������(PPDQXHOOH�*HQLQ������%ODQGLQH�0DGML�+RXQRXP������.RQVWDQWLQD�)UDJDNL������6DQGUD�/DFDV�*HUYDLV������$OHVVDQGUD�0DXUL�
&URX]HW������)UDQsRLVH�/HVSLQDVVH������-XOLHQ�1HYHX������%DSWLVWH�5RSHUW������*DHOOH�$XJu������&KDUORWWH�&RFKDXG������&\QWKLD�/HIHEYUH�2PDU������6
%LJRX������$XGH�&KLRW������)DQQ\�0RFKHO������6uYHULQH�%RLOOuH������&KULVWLDQ�/REVLJHU������'HOSKLQH�%RKO������-HDQ�(KUODQG�5LFFL������9uURQLTXH�3DTXLV�
)OXFNOLQJHU����

���,5&$1��8QLYHUVLWu�&{WH�G�$]XU��,QVHUP�8������&156�805������&+8�GH�1LFH��1LFH��)UDQFH
���&�0��8QLYHUVLWu�&{WH�G�$]XU��,QVHUP�8������1LFH��)UDQFH
���&HQWUH�&RPPXQ�GH�0LFURVFRSLH�$SSOLTXuH��8QLYHUVLWu�&{WH�G�$]XU��1LFH��)UDQFH
���,&0��,QVHUP�8������&156�805������6RUERQQH�8QLYHUVLWuV��3DULV��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH�HW�&HQWUH�GH�5uIuUHQFH�GHV�0DODGLHV�1HXURPuWDEROLTXHV�GH�O�$GXOWH��830&��6RUERQQH�XQLYHUVLWuV��3DULV��)UDQFH
���,&0��,QVHUP�8������&156�805������6RUERQQH�8QLYHUVLWuV��S��)UDQFH

0RWV�FOHIV���&+&+'����$/6��PLWRFKRQGULD

5gVXPg��

5HFHQWO\��ZH�SURYLGHG�JHQHWLF�EDVLV�VKRZLQJ�WKDW�PLWRFKRQGULDO�G\VIXQFWLRQ�FDQ�WULJJHU�PRWRU�QHXURQ�GLVHDVH��01'���:H�UHSRUWHG�SDWLHQWV�
FDUU\LQJ�WKH�S�6HU��/HX�KHWHUR]\JRXV�PXWDWLRQ�LQ�&+&+'����IURP�D�ODUJH�IDPLO\�ZLWK�D�PLWRFKRQGULDO�P\RSDWK\�DVVRFLDWHG�ZLWK�01'��5DSLGO\��RXU
JURXS �DQG �RWKHUV �UHSRUWHG �&+&+'�� �PXWDWLRQV �LQ �DP\RWURSKLF �ODWHUDO �VFOHURVLV ��$/6�� �IURQWRWHPSRUDO �GHPHQWLD ��)7'��$/6 �DQG �RWKHU
QHXURGHJHQHUDWLYH�GLVHDVHV��:H�JHQHUDWHG�NQRFN�LQ��.,��PLFH��FDUU\LQJ�WKH�S�6HU��/HX�PXWDWLRQ��WKDW�PLPLF�WKH�PLWRFKRQGULDO�P\RSDWK\�ZLWK
PW'1$�LQVWDELOLW\�GLVSOD\HG�E\�WKH�SDWLHQWV�IURP�RXU�RULJLQDO�IDPLO\� �%HIRUH����PRQWKV�RI�DJH��DOO �., �PLFH�GHYHORSHG�D�IDWDO �PLWRFKRQGULDO
FDUGLRP\RSDWK\ �DVVRFLDWHG �ZLWK �HQKDQFHG �PLWRSKDJ\� �&+&+'��6��/�� �PLFH �DOVR �GLVSOD\HG �QHXURPXVFXODU �MXQFWLRQ ��10-� �DQG �PRWRU �QHXURQ
GHJHQHUDWLRQ�ZLWK �K\SHU�IUDJPHQWDWLRQ�RI �WKH�PRWRU �HQG�SODWH �DQG�PRGHUDWH�EXW �VLJQL�FDQW �PRWRU �QHXURQ�ORVV �LQ �OXPEDU �VSLQDO �FRUG�DW �WKH�HQG
VWDJH�RI �WKH �GLVHDVH� �$W �WKLV �VWDJH� �ZH�REVHUYHG�7'3����F\WRSODVPLF �DJJUHJDWHV �LQ �VSLQDO �QHXURQV� �:H�DOVR �VKRZHG�WKDW �PRWRU �QHXURQV
GL�HUHQWLDWHG �IURP �KXPDQ �L36& �FDUU\LQJ �WKH �S�6HU��/HX �PXWDWLRQ �ZHUH �PXFK �PRUH �VHQVLWLYH �WR �6WDXURVSRULQH �RU �JOXWDPDWH�LQGXFHG �FDVSDVH
DFWLYDWLRQ�WKDQ�FRQWURO�FHOOV��&+&+'���LV�KLJKO\�H[SUHVVHG�LQ�WKH�10-�SRVW�V\QDSWLF�SDUW�DQG�ZH�REVHUYHG�&+&+'���DEQRUPDO�H[SUHVVLRQ�LQ
&+&+'��6��/���PLFH��)XUWKHUPRUH��ZH�IRXQG�2;3+26�GH�FLHQF\�LQ�PXVFOH�RI�&+&+'��6��/���PLFH�DW���PRQWKV�RI�DJH�LQ�WKH�DEVHQFH�RI�QHXURQ�ORVV�LQ
VSLQDO�FRUG�

2XU�GDWD�FRQ�UP�WKDW �PLWRFKRQGULDO �GH�FLHQF\�DVVRFLDWHG�ZLWK�&+&+'�� �PXWDWLRQV�FDQ�EH�DW �WKH�RULJLQ�RI �01'��7KH�SDWKRORJLFDO �H�HFWV �RI �WKH
S�6HU��/HX �PXWDWLRQ �WDUJHW �WKH �PXVFOH �SULRU �WR �10- �DQG �PRWRU �QHXURQV �DQG� �OLNHO\ �OHDG �WR �2;3+26 �GH�FLHQF\� �ORVV �RI �FULVWDH �MXQFWLRQV �DQG
GHVWDELOL]DWLRQ�RI�LQWHUQDO�PHPEUDQH�VWUXFWXUH�ZLWKLQ�PLWRFKRQGULD�DW�PRWRU�HQG�SODWH�RI�10-��LPSDLULQJ�QHXURWUDQVPLVVLRQ��2XU�UHVXOWV�DUH�LQ�IDYRU
ZLWK�D�NH\�UROH�IRU�PXVFOH�LQ�01'�DVVRFLDWHG�ZLWK�&+&+'���PXWDWLRQV�
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FdOLQH�EULV

()�����8Q�RXWLO�GnLQWHUSUgWDWLRQ�GHV�UgDUUDQJHPHQWV�GX�JgQRPH�PLWRFKRQGULDO�FRXSODQW�H./,3VH�c�XQH�DSSURFKH�GH�PDFKLQH
OHDUQLQJ

$XWHXUV��

&uOLQH�%ULV���������'DYLG�*RXGHQtJH���������9DOuULH�'HVTXLUHW���'XPDV���������6\OYLH�%DQQZDUWK������3DXOLQH�*DLJQDUG������$XUuOLHQ�7ULPRXLOOH�����
%HQRLW�5XFKHWRQ������6WuSKDQH�$OORXFKH������&ODXGH�-DUGHO������$EGHO�6ODPD������0DJDOLH�%DUWK������0DUFR�6SLQD]]L�������0DULH�/DXUH�0DUWLQ�1HJULHU
�����&uFLOH�5RX]LHU�������<DQQ�3uUuRQ�������9uURQLTXH�3DTXLV�)/8&./,1*(5������&KULVWRSKH�9HUQ\�������'RPLQLTXH�%RQQHDX����������3DVFDO�5H\QLHU
��������3DWUL]LD�%RQQHDX���������9LQFHQW�3URFDFFLR�������

���'uSDUWHPHQW�GH�ELRFKLPLH�HW�JuQuWLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH
���0,729$6&���(TXLSH�0,72/$%�805�&156��������,16(50�������8QLYHUVLWu�G
$QJHUV��$QJHUV��)UDQFH
���6HUYLFH�GH�JuQuWLTXH�FOLQLTXH��&+8�GH�1LFH��1LFH��)UDQFH
���/DERUDWRLUH�GH�ELRFKLPLH��&+8�3DULV�6XG���+{SLWDO�GH�%LFvWUH��.UHPOLQ�%LFtWUH��)UDQFH
���6HUYLFH�GH�JuQuWLTXH��*URXSH�+RVSLWDOLHU�3HOOHJULQ��%RUGHDX[��)UDQFH
���6HUYLFH�GH�ELRFKLPLH��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��&+8�&DHQ��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��&+8�3DULV�6XG���+{SLWDO�GH�%LFvWUH��.UHPOLQ�%LFtWUH��)UDQFH
����6HUYLFH�GH�QHXURORJLH��&+8�G
$QJHUV��$QJHUV��)UDQFH
����8QLYHUVLWu�&{WH�G�$]XU��,16(50�8������&156�805������,5&$1��&+8�GH�1LFH��1LFH��)UDQFH
����6HUYLFH�G
H[SORUDWLRQV�IRQFWLRQQHOOHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLGH�GH�JuQuWLTXH�FOLQLTXH�HW�F\WRJuQuWLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���$'1�PLWRFKRQGULDO��JUDQGV�UuDUUDQJHPHQWV��PDFKLQH�OHDUQLQJ��ELRLQIRUPDWLTXH��H./,3VH

5gVXPg��

,1752'8&7,21��/HV�GuIDXWV�GH�PDLQWHQDQFH�GH�O�$'1�PLWRFKRQGULDO��$'1PW��FDXVuV�SDU�GHV�JtQHV�QXFOuDLUHV�VRQW�o�O�RULJLQH�G�XQ�JUDQG�QRPEUH
GH�PDODGLHV�PLWRFKRQGULDOHV�VH�FDUDFWuULVDQW �SDU �O�DFFXPXODWLRQ�GH�GuOuWLRQV�PXOWLSOHV�GH�O�$'1PW� �&HSHQGDQW� �FHV�GuOuWLRQV�V
DFFXPXOHQW
uJDOHPHQW�DX�FRXUV�GX�YLHLOOLVVHPHQW��FH�TXL�UHQG�OHXU�LQWHUSUuWDWLRQ�GL�FLOH�FKH]�OHV�SDWLHQWV�VXVSHFWuV�GH�PDODGLHV�PLWRFKRQGULDOHV��/�REMHFWLI�GH
FH�WUDYDLO�uWDLW�G�LGHQWL�HU�OHV�FULWtUHV�SHUPHWWDQW�GH�GLVFULPLQHU�FHV�GHX[�VLWXDWLRQV��HQ�XWLOLVDQW�H./,3VH��XQ�RXWLO�ELRLQIRUPDWLTXH�GH�GuWHFWLRQ�GHV
JUDQGV�UuDUUDQJHPHQWV�GH�O�$'1PW�

3$7,(176�(7�0(7+2'(6��8QH�FRKRUWH�GH�GuULYDWLRQ�FRPSRUWDQW�GHV�GRQQuHV�GH�VuTXHQsDJH�GH�QRXYHOOH�JuQuUDWLRQ��1*6��GH�O�$'1PW�D�uWu
DQDO\VuH�DYHF�H./,3VH�SRXU�GHV�SDWLHQWV��3��SUuVHQWDQW�GHV�YDULDQWV�SDWKRJtQHV�FRQQXV�GH�JtQHV�QXFOuDLUHV�LPSOLTXuV�GDQV�OD�PDLQWHQDQFH�GH
O
$'1PW�HW�GHV�FRQWU{OHV��&��o�SDUWLU�GH�ELRSVLHV�PXVFXODLUHV�����3�HW����&��HW�GH�SUuOtYHPHQWV�XULQDLUHV�����3�HW����&��

/HV�SUR�OV�GuOuWLRQQHOV�RQW�uWu�FRPSDUuV�HQWUH�OHV�GHX[�JURXSHV�SDU�FODVVHV�G�qJH�GH�PDQLtUH�o�LGHQWL�HU�OHV�FULWtUHV�GLVFULPLQDQWV�HW�SHUPHWWUH�OH
GuYHORSSHPHQW�G�XQ�PRGtOH�G�DQDO\VH�SDU�XQH�DSSURFKH�GH�W\SH�UuVHDX�QHXURQDO��&HOXL�FL�D�HQVXLWH�uWu�WHVWu�VXU�XQH�FRKRUWH�GH�YDOLGDWLRQ�GH���
SDWLHQWV�DGUHVVuV�DX�ODERUDWRLUH�HQWUH�MDQYLHU������HW�MXLQ�������SRXU�YDOLGHU�VRQ�LQWuUvW�HQ�GLDJQRVWLF�

5(68/7$76� �/�DQDO\VH �GHV �GRQQuHV �1*6 �G�$'1PW �JUqFH �o �H./,3VH �D �SHUPLV �G�LGHQWL�HU �O�DFFXPXODWLRQ �GH �GuOuWLRQV �GH �O�$'1PW �SRXU �WRXV �OHV
SDWLHQWV�GDQV�OH�WLVVX�PXVFXODLUH�HW�FHOOXOHV�XURuSLWKuOLDOHV��HW�VHXOHPHQW�SRXU�����GHV�FRQWU{OHV�SRXU�OHV���WLVVXV��3OXVLHXUV�SDUDPtWUHV�GLVFULPLQDQW
OHV �SDWLHQWV �GHV �FRQWU{OHV �HQ �IRQFWLRQ �GH �OHXU �qJH �RQW �uWu �LGHQWL�uV �HW �LQWuJUuV �o �XQ �PRGtOH �G�DQDO\VH ��QRPEUH �GH �GuOuWLRQV� �KuWuURSODVPLH�
UuSuWLWLRQV�DX[�SRLQWV�GH�FDVVXUH��ORFDOLVDWLRQ�HW�SRXUFHQWDJH�GH�GuOuWLRQ�FXPXOuH���3RXU�OD�FRKRUWH�GH�YDOLGDWLRQ��O�XWLOLVDWLRQ�G�H./,3VH�D�SHUPLV
O�LGHQWL�FDWLRQ �GH �GuOuWLRQV �GH �O�$'1PW �SRXU ��� �SDWLHQWV ��������� �3RXU ��� �GH �FHV �SDWLHQWV �OHV �GuOuWLRQV �REVHUYuHV �RQW �uWu �DVVRFLuHV �DX
YLHLOOLVVHPHQW��HW�SRXU�OHV���DXWUHV�o�XQH�DQRPDOLH�GH�PDLQWHQDQFH��FRQ�UPDQW�QRWDPPHQW�OD�SDWKRJuQLFLWu�GH�YDULDQWV�GH�VLJQL�FDWLRQ�LQFRQQXH
�96,��GDQV�OHV�JtQHV�32/*�HW�7:1.�

&21&/86,21��/
DQDO\VH�GHV�GRQQuHV�GH�1*6�GH�O
$'1PW�VXU�PXVFOH�HW�XULQH�o�O�DLGH�G�H./,3VH�D�SHUPLV�GH�GL�uUHQFLHU�GHV�SUR�OV�GuOuWLRQQHOV
FDUDFWuULVWLTXHV�HQ�IRQFWLRQ�GH�OHXU�RULJLQH���GuIDXW�GH�PDLQWHQDQFH�GH�O
$'1PW�RX�SURFHVVXV�GH�YLHLOOLVVHPHQW�SK\VLRORJLTXH��/�XWLOLVDWLRQ�GH�FH
PRGtOH�SHUPHW�G�RULHQWHU�OD �VWUDWuJLH�GLDJQRVWLTXH�YHUV�O�DQDO\VH�GHV�JtQHV�QXFOuDLUHV�LPSOLTXuV�GDQV�OD�PDLQWHQDQFH�GH�O�$'1PW�HQ�FDV
G�LGHQWL�FDWLRQ �GH �GuOuWLRQV �PXOWLSOHV� �PDLV �uJDOHPHQW �FRPPH �RXWLO �GH �YDOLGDWLRQ �IRQFWLRQQHOOH �SRXU �IDFLOLWHU �OD �FODVVL�FDWLRQ �GHV �96, �VHORQ �OHV
FULWtUHV�GH�O�$&0*�SRXU�OHV�JtQHV�QXFOuDLUHV�DVVRFLuV�o�OD�PDLQWHQDQFH�GH�O�$'1PW�
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%HQHGHWWD�5X]]HQHQWH

()�����'L[�QRXYHOOHV�PXWDWLRQV�GX�JfQH�*)0��FKH]�GHV�HQIDQWV�DYHF�K\SRWRQLH�D[LDOH�HW�G\VWRQLH

$XWHXUV��

%HQHGHWWD�5X]]HQHQWH������*LXOLD�%DUFLD������0DUOtQH�5LR������=DKUD�$VVRXOLQH������&RUDOLH�=DQJDUHOOL������1DLJ�*XHJXHQ������9DOHULH�'HVTXLUHW�'XPDV
�����3DVFDOH�0DUFRUHOOHV������0DQXHO�6FKL�������$EGHOKDPLG�6ODPD������0DJDOLH�%DUWK������0DULH�+XOO\������3DVFDOH�GH�/RQOD\������$UQROG�0XQQLFK�����
,VDEHOOH�'HVJXHUUH������-HDQ�3DXO�%RQQHIRQW������-XOLH�6WH�DQQ�������9LQFHQW�3URFDFFLR������1DWKDOLH�%RGGDHUW�������$JQtV�5|WLJ������0HWRGL�'
0HWRGLHY����

�����,QVWLWXW�,PDJLQH������%RXOHYDUG�GX�0RQWSDUQDVVH��������3DULV��3DULV��)UDQFH
�����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV������5XH�GH�6tYUHV�������3DULV��3DULV��)UDQFH
�����,QVWLLWXW�,0$*,1(��3DULV��)UDQFH
�����0LWR9DVF�,QVWLWXWH��$QJHUV��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+58�GH�%UHVW��%UHVW��)UDQFH
�����%LRFKHPLVWU\�ODERUDWRU\��+{SLWDO�%LFvWUH��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�3DULV��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH�3uGLDWULTXH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
�����+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
�����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�5DGLRORJLH�3uGLDWULTXH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���PLWRFKRQGULDO�GLVHDVHV��2;3+26�GHIHFW��PLWRFKRQGULDO�WUDQVODWLRQ��*)0�

5gVXPg��

3DWKRJHQLF�*)0��YDULDQWV�KDYH�EHHQ�OLQNHG�WR�QHXURORJLFDO�SKHQRW\SHV�ZLWK�RU�ZLWKRXW�OLYHU�LQYROYHPHQW��EXW�RQO\�D�IHZ�FDVHV�KDYH�EHHQ�UHSRUWHG
LQ�WKH�OLWHUDWXUH�

+HUH� �ZH �UHSRUW �FOLQLFDO� �ELRFKHPLFDO �DQG �QHXURLPDJLQJ ��QGLQJV �IURP �QLQH �XQUHODWHG �FKLOGUHQ �FDUU\LQJ � �*)0� �YDULDQWV� ��� �RI �ZKLFK �ZHUH �QRW
SUHYLRXVO\�UHSRUWHG��$OO�SDWLHQWV�SUHVHQWHG�ZLWK�QHXURORJLFDO�LQYROYHPHQW�PDLQO\�D[LDO�K\SRWRQLD�DQG�G\VWRQLD�GXULQJ�WKH�QHRQDWDO�SHULRG�ZLWK
�YH � �GLDJQRVHG �ZLWK �:HVW �V\QGURPH� �WZR �FKLOGUHQ �KDG �OLYHU �LQYROYHPHQW �ZLWK �F\WRO\VLV �HSLVRGHV �RU �KHSDWLF �IDLOXUH� �:KLOH �WZR �SDWLHQWV �GLHG �LQ
LQIDQF\��VL[�H[KLELWHG�D�VWDEOH�FOLQLFDO�FRXUVH��%UDLQ�05,�VKRZHG�LQYROYHPHQW�RI�EDVDO�JDQJOLD��EUDLQVWHP�DQG�SHULYHQWULFXODU�ZKLWH�PDWWHU��0XWDQW
()*��DQG�2;3+26�SURWHLQV�ZHUH�GHFUHDVHG�LQ�SDWLHQW��EUREODVWV�FRQVLVWHQW�ZLWK�LPSDLUHG�PLWRFKRQGULDO�WUDQVODWLRQ��7KXV��ZH�H[SDQG�WKH�JHQHWLF
VSHFWUXP�RI �*)0��OLQNHG�GLVHDVH�DQG�SURYLGH�GHWDLOHG�FOLQLFDO �SUR�OHV �RI �WKH�SDWLHQWV �WKDW �ZLOO �LPSURYH�WKH�GLDJQRVWLF �VXFFHVV�IRU �RWKHU �SDWLHQWV
FDUU\LQJ�*)0��PXWDWLRQV�

3LfFH�MRLQWH���5X]]HQHQWH�*)0��$EVWUDFW�GRF[
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$GHOLQH�*28'$/

()�����3HUWLQHQFH�HW�UHQGHPHQW�GLDJQRVWLTXH�GHV�JfQHV�DVVRFLgV�c�OD�FDUGLRP\RSDWKLH�DU\WKPRJfQH

$XWHXUV��

$GHOLQH�*RXGDO���������0DWLOGH�.DUDNDFKR����������3LHUUH�/LQGHQEDXP������(VWHOOH�%DURQ������6WuSKDQLH�%RQQDXG������)ORUHQFH�.\QGW��������
(PPDQXHOOH�%RXUFHUHDX������$XUuOLH�7KROOHW������5LFKDUG�5HGRQ������6WuSKDQH�%u]LHDX���������-HDQ�-DFTXHV�6FKRWW������9LQFHQW�3UREVW������-XOLHQ�%DUF
���

���6HUYLFH�GH�JuQuWLTXH�PuGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���O
LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��&+8�1DQWHV��1DQWHV��)UDQFH
���&OLQLTXH�GHV�GRQQuHV��,16(50��&,&��������&+8�1DQWHV��1DQWHV��)UDQFH
���O
LQVWLWXW�GX�WKRUD[��&+8�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���&DUGLRP\RSDWKLH�DU\WKPRJtQH�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�FODVVL�FDWLRQ�LQWHUQDWLRQDOH�GHV�YDULDQWV�WHVWV
G�HQULFKLVVHPHQW�UHQGHPHQW�GLDJQRVWLTXH

5gVXPg��

/D�FDUGLRP\RSDWKLH�DU\WKPRJtQH��&$0��HVW�XQH�FDUGLRSDWKLH�KuUuGLWDLUH�GDQV�ODTXHOOH�OHV�FDUGLRP\RF\WHV�VRQW�SURJUHVVLYHPHQW�UHPSODFuV�SDU�GX
WLVVX��EUR�DGLSHX[� �/�DUUvW �FDUGLDTXH�SHXW �vWUH�OD �SUHPLtUH�PDQLIHVWDWLRQ�GH�FHWWH�SDWKRORJLH� �QRWDPPHQW�FKH]�OHV �MHXQHV�VSRUWLIV� �$�FH�MRXU� ���
JtQHV�VRQW�DVVRFLuV�o�FHWWH�SDWKRORJLH��DYHF�����GHV�SDWLHQWV�DWWHLQWV�SRUWHXUV�G�XQ�YDULDQW�UDUH�SDWKRJtQH��OH�SOXV�IUuTXHPPHQW�GDQV�OHV���JtQHV
FRGDQW�SRXU�OHV�SURWuLQHV�GHVPRVRPDOHV��3.3���'6&���'6*���'63�HW�-83���/�LPSOLFDWLRQ�GHV����DXWUHV�JtQHV��DVVRFLuV�o�G�DXWUHV�FDUGLRSDWKLHV�
UHVWH�HQFRUH�WUtV�GuEDWWXH��/H�GuYHORSSHPHQW�GX�VuTXHQsDJH�KDXW�GuELW�D�SHUPLV�GH�PHWWUH�HQ�uYLGHQFH�O�H[LVWHQFH�GH�QRPEUHX[�YDULDQWV�UDUHV
SDUPL�OHV�LQGLYLGXV�GH�OD�SRSXODWLRQ�JuQuUDOH�FRQGXLVDQW�o�QH�SOXV�FRQFOXUH�o�OD�SDWKRJuQLFLWu�G�XQ�YDULDQW�VXU�VD�UDUHWu��,O�FRQYLHQW�GRQF�GuVRUPDLV
GH�V�DSSX\HU�VXU�G�DXWUHV�FULWtUHV�D�Q�GH�V�DVVXUHU�GH�OD�UuHOOH�LPSOLFDWLRQ�G�XQ�JtQH�DLQVL�TXH�GHV�YDULDQWV�UDUHV�UHSRUWuV�

1RXV�SURSRVRQV�GDQV�FHWWH�uWXGH�GH�GuWHUPLQHU�OD�SDWKRJuQLFLWu�GHV�YDULDQWV�VHORQ�OD�FODVVL�FDWLRQ�$&0*�SXLV�G�uYDOXHU�OD�SHUWLQHQFH�GHV�JtQHV
GuFULWV�GDQV�OH�GLDJQRVWLF�PROuFXODLUH�GH�OD�&$0��1RXV�PHWWURQV�DXVVL�HQ�UHODWLRQ�OH�SKuQRW\SH�GHV�SDWLHQWV�VHORQ�OD�SDWKRJuQLFLWu�GHV�YDULDQWV�

����SDWLHQWV�DWWHLQWV�GH�&$0�RQW�uWu�VuTXHQFuV�VXU�XQ�SDQHO�GH����JtQHV�DVVRFLuV�DX[�FDUGLRSDWKLHV�KuUuGLWDLUHV�LQFOXDQW����JtQHV�OHV�SOXV
IUuTXHPPHQW �GuFULWV �GDQV �OD �&$0� �/HV �YDULDQWV �VRQW �FODVVuV �VHORQ �OHV �UHFRPPDQGDWLRQV �LQWHUQDWLRQDOHV �GH �O�$&0*�JUqFH �o �� �RXWLOV �ELR�
LQIRUPDWLTXHV��1RXV�UuDOLVRQV�GHV�WHVWV�GH�W\SH�EXUGHQ��&$67��HW�GH�GLVSHUVLRQ��6.$7��6.$7�2��HQWUH�QRWUH�SRSXODWLRQ�GH�SDWLHQWV�HW�XQH�SRSXODWLRQ
FRQWU{OH�VXU�OHV�JtQHV�GX�SDQHO�

������GH�QRV�SDWLHQWV����������VRQW�SRUWHXUV�GH�YDULDQWV�SDWKRJtQHV��DYHF�3.3��HQ�WvWH�FKH]����SDWLHQWV��������GHV�SDWLHQWV����������VRQW
uJDOHPHQW �SRUWHXUV �GH �YDULDQWV �GH �VLJQL�FDWLRQ �LQFRQQXH �GDQV �OHV �JtQHV �DVVRFLuV �o �OD �&$0� �/HV �WHVWV �G�HQULFKLVVHPHQW �RQW �GuPRQWUu �XQ
HQULFKLVVHPHQW �VLJQL�FDWLI �HQ �YDULDQWV �SDWKRJtQHV �FKH] �3.3�� �'63� �'6*� �HW �'6&� ��S ��������� �HW �HQ �YDULDQWV �GH �VLJQL�FDWLRQ �LQFRQQXH�GDQV �OHV
JtQHV�3.3���S����������'6*���S���������HW�'6&���S�����������$XFXQ�HQULFKLVVHPHQW�Q�D�uWu�REVHUYu�SDUPL�OHV�DXWUHV�JtQHV��/HV�SDWLHQWV�SRUWHXUV
G�XQ�YDULDQW�GDQV�OHV�JtQHV�DVVRFLuV�o�OD�&$0�VRQW�GLDJQRVWLTXuV�SOXV�SUuFRFHPHQW�TXH�OHV�SDWLHQWV�QRQ�SRUWHXUV��S����������

3DUPL�OHV�JtQHV�GuFULWV��VHXOV�OHV�JtQHV�GHVPRVRPDX[�FRPSWHQW�XQH�SURSRUWLRQ�VLJQL�FDWLYH�GH�YDULDQWV�UDUHV�SDWKRJtQHV�FKH]�OHV�SDWLHQWV�DWWHLQWV
GH�&$0�SDU�UDSSRUW�o�OD�SRSXODWLRQ�FRQWU{OH��/HV�YDULDQWV�GH�VLJQL�FDWLRQ�LQFRQQXH�GDQV�OHV�JtQHV�3.3�� �'6*� �HW�'6&��VHPEOHQW�FRQWULEXHU�o�OD
SDWKRORJLH �HW �PuULWHQW �G�vWUH �LQYHVWLJXuV �D�Q �GH �UHQIRUFHU �OH �UHQGHPHQW �GLDJQRVWLTXH �GH �OD �&$0� �(Q�Q� �O�qJH �G�DSSDULWLRQ �GHV �V\PSW{PHV �HVW
FRUUuOu�o�OD�SUuVHQFH�G�XQ�YDULDQW�SDWKRJtQH�MXVWL�DQW�DLQVL�XQ�GuSLVWDJH�IDPLOLDO�SUuFRFH�SRXU�XQH�PHLOOHXUH�SULVH�HQ�FKDUJH�FOLQLTXH�

3LfFH�MRLQWH���DEVWUDFWB$*BDVVLVHVBJHQHWLTXH�GRF[
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6DOPD�$'+$0

()�����$WWHLQWH�DRUWLTXH�FKH]�OHV�SDWLHQWV�VXLYLV�SRXU�XQ�V\QGURPH�Gn(KOHUV�'DQORV�YDVFXODLUH

$XWHXUV��

6DOPD�$GKDP���������$QQH�/HJUDQG���������-HDQ�0LFKDwO�0D]]HOOD������9LRODLQH�'DOHQV������&ODULVVH�%LOORQ���������0LFKDHO�)UDQN������;DYLHU�-HXQHPDLWUH
������

���&HQWUH�GH�UuIuUHQFH�GHV�PDODGLHV�YDVFXODLUHV�UDUHV��+{SLWDO�HXURSuHQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���)DFXOWu�GH�PuGHFLQH��8QLYHUVLWu�GH�3DULV��3DULV��)UDQFH
���3$5&&�8�����,16(50��3DULV��)UDQFH
���0uGHFLQH�LQWHUQH��&+8�GH�4XuEHF��4XuEHF��&DQDGD

0RWV�FOHIV���V\QGURPH�G�(KOHUV�'DQORV�YDVFXODLUH��DRUWH

5gVXPg��

,QWURGXFWLRQ���/H�V\QGURPH�G�(KOHUV�'DQORV�YDVFXODLUH��6('Y��HVW�XQH�PDODGLH�JuQuWLTXH�UDUH��IUuTXHQFH
HVWLPuH������������DXWRVRPLTXH�GRPLQDQWH�OLuH�DX�JtQH�&2/�$���/D�SULQFLSDOH�FRPSOLFDWLRQ�HVW�O�DWWHLQWH
YDVFXODLUH�DYHF�GHV�DQuYU\VPHV��GLVVHFWLRQV�YRLUH�UXSWXUHV�GHV�DUWtUHV�GH�PR\HQ�FDOLEUH�FKH]�GHV�DGXOWHV
MHXQHV� �,O �H[LVWH�XQH�KuWuURJuQuLWu�SKuQRW\SLTXH�HQWUH�OHV �SDWLHQWV �SRUWHXUV�GH�YDULDQWV �DYHF�KDSOR�
LQVX�VDQFH�HW�FHX[�DYHF�YDULDQWV�GRPLQDQWV�QuJDWLIV��YDULDQWV�IDX[�VHQV�JO\FLQH��YDULDQWV�G�uSLVVDJH��

2EMHFWLI���/�REMHFWLI�SULQFLSDO�GH�FH�WUDYDLO�HVW�GH�GuFULUH�OD�SUuYDOHQFH�GH�O�DWWHLQWH�DRUWLTXH�GDQV�OHV�WURLV
VRXV�JURXSHV�GH�YDULDQWV��/�REMHFWLI�VHFRQGDLUH�HVW�OD�GHVFULSWLRQ�GHV�OuVLRQV�DUWuULHOOHV�QRQ�DRUWLTXHV�DX
VHLQ�GH�FHV�PvPHV�VRXV�JURXSHV�

0DWuULHOV�HW�PuWKRGHV���1RXV�DYRQV�LQFOXV�GHV�SDWLHQWV�DWWHLQWV�GH�6('Y�PROuFXODLUHPHQW�FRQ�UPu�HW�VXLYLV
GDQV�OH�FHQWUH�GH�UuIuUHQFH�RX�O�XQ�GHV�FHQWUHV�GH�FRPSuWHQFH�GX�UuVHDX�QDWLRQDO ��FRKRUWH�5D'L&R
6('9$6&���TXHOV�TXH�VRLHQW�OHXU�qJH��OHXU�VWDWXW�HW�OHXU�VH[H�

5uVXOWDWV���8Q�WRWDO�GH�����SDWLHQWV�D�uWu�UHFHQVu������FDV�LQGH[������DSSDUHQWuV���DYHF�XQH�PDMRULWu�GH
IHPPHV�������HW�GH�SDWLHQWV�HQ�YLH��������/�qJH�PuGLDQ�GHV�SDWLHQWV�o�O�LQFOXVLRQ�HVW�GH����DQV��,45�����
������/HV�YDULDQWV�VH�UuSDUWLVVHQW�FRPPH�VXLW�������YDULDQWV�IDX[�VHQV�JO\FLQH������YDULDQWV�G
uSLVVDJH�HW
����YDULDQWV�G�KDSOR�LQVX�VDQFH��8QH�FRPSOLFDWLRQ�FDUGLRYDVFXODLUH�HVW�UDSSRUWuH�FKH]�����GHV�VXMHWV��HW
����G�HQWUH�HX[�RQW�XQH�DWWHLQWH�DRUWLTXH��/D�SUuVHQFH�G�XQ�YDULDQW�JO\FLQH�RX�G�uSLVVDJH�HVW�DVVRFLuH�o
XQH�FRPSOLFDWLRQ�LQDXJXUDOH�VuYtUH��S������������ �/D�UuSDUWLWLRQ�GHV�OuVLRQV�DUWuULHOOHV��DRUWLTXHV�YV
DUWtUHV �YLVFuUDOHV �RX �SuULSKuULTXHV� �HVW �DVVRFLuH �DX �JuQRW\SH� �OHV �LQGLYLGXV �DYHF �YDULDQWV �G�KDSOR�
LQVX�VDQFH�D\DQW�WHQGDQFH�o�DYRLU�SOXV�VRXYHQW�XQH�DWWHLQWH�DRUWLTXH��S��������25��� ���������&,�>�����
�������@��HW�PRLQV�VRXYHQW�XQH�DWWHLQWH�FHUYLFDOH��S���������YLVFuUDOH��S��������RX�LOLRIuPRUDOH��S�������
(Q�Q� �RQ �UHWURXYH �XQH �IUuTXHQFH �PRLQGUH �GH �UXSWXUHV �DUWuULHOOHV �FKH] �OHV �SDWLHQWV �6('Y �DYHF �YDULDQW
G
KDSOR�LQVX�VDQFH ��S ����������� �PDLV �uJDOHPHQW �GHV �IUuTXHQFHV �PRLQGUHV �GH �GLVVHFWLRQV �HW
G
DQuYU\VPHV �TXL �VRQW �PDMRULWDLUHPHQW �LGHQWL�uV �FKH] �OHV �SDWLHQWV �DYHF �YDULDQW �JO\FLQH ��S ��������� �HW
�������� �UHVSHFWLYHPHQW��

'LVFXVVLRQ���&HV�UuVXOWDWV�FRQ�UPHQW�OD�IUuTXHQFH�GH�O
DWWHLQWH�DRUWLTXH�FKH]�OHV�SDWLHQWV�6('Y�DYHF�YDULDQW
G�KDSOR�LQVX�VDQFH� �DLQVL �TX
XQ �PRLQGUH �ULVTXH �DUWuULHO �TXHO �TXH �VRLW �OH �W\SH �GH �OuVLRQ �FKH] �FHV �VXMHWV�
MXVWL�DQW�XQH�SULVH�HQ�FKDUJH�GL�uUHQFLuH�HQ�IRQFWLRQ�GX�W\SH�GH�PXWDWLRQ�&2/�$��

3LfFH�MRLQWH���$EVWUDFW�$RUWH�6('Y�WRXV��;-���6$0�GRF[
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0(/$1,(�(<5,(6

()�����9DULDQWV�SDWKRJfQHV�(3+%����XQ�SKgQRW\SH�FKHYDXFKDQW�DYHF�OD�PDODGLH�GH�5HQGX�2VOHU�"

$XWHXUV��

0uODQLH�(<5,(6������)ORUHQFH�3(7,7������$XUuOLHQ�3$/0<5(������2OLYLD�%2&&$5$������$XJXVWLQ�2=$11(������7L�DQ\�%86$������$QQLFN�7287$,1�����
&KULVWLDQ�/$9,*1(������%HUWUDQG�,6,'25������&KORu�48(/,1�������0DULH�$QWRLQHWWH�6(9(675(�3,(75,�������,VDEHOOH�%285*$8/7������3KLOLSSH�&+$5521
������)ORUHQFH�5,&&$5',�������6HEDVWLHQ�%$5%$527�������2GLOH�%287(������7KLHUU\�&+,1(7�������)ORUHQFH�&28/(7������)ORUHQW�628%5,(5����

���*uQuWLTXH��+{SLWDO�3LWLu�6DOSuWULtUH��3DULV��)UDQFH
���&OLQLTXH�GH�*uQuWLTXH��*X\�)RQWDLQH���&+58�GH�/LOOH���+{SLWDO�-HDQQH�GH�)ODQGUH��/,//(��)UDQFH
���&HQWUH�SOXULGLVFLSOLQDLUH�++7��+{SLWDO�$PEURLVH�3$5(��%28/2*1(��)UDQFH
���6HUYLFH�GH�GHUPDWRORJLH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���&HQWUH�SOXULGLVFLSOLQDLUH�++7��+{SLWDO�GH�%LFvWUH��/H�.UHPOLQ�%LFvWUH��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�0DUVHLOOH���+{SLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�*uQuWLTXH���8QLWu�GH�*uQuWLTXH�&OLQLTXH��&+58�GH�7RXUV���+{SLWDO�%UHWRQQHDX��72856��)UDQFH
���6HUYLFH�GH�0uGHFLQH�LQWHUQH��&+8�G
$QJHUV��$1*(56��)UDQFH
���6HUYLFH�GH�*uQuWLTXH���8QLWu�GH�*uQuWLTXH�&OLQLTXH��&+8�GH�1DQWHV���+{WHO�'LHX��1$17(6��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&+8�GH�5HQQHV���+{SLWDO�6XG��5(11(6��)UDQFH
����6HUYLFH�GH�0uGHFLQH�9DVFXODLUH��&+8�$PLHQV�3LFDUGLH��$0,(16��)UDQFH
����&HQWUH�SOXULGLVFLSOLQDLUH�++7��+{SLWDO�$PEURLVH�3DUu��%RXORJQH��)UDQFH
����'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�0DUVHLOOH���+{SLWDO�GH�OD�7LPRQH��0$56(,//(��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+8�GH�1DQWHV���+{WHO�'LHX��1$17(6��)UDQFH

0RWV�FOHIV���0DOIRUPDWLRQV�FDSLOODLUHV��7uODQJLHFWDVLHV��0DOIRUPDWLRQV�DUWHULR�YHLQHXVHV��052��&0�$90��5$6$�

5gVXPg��

/HV�YDULDQWV�SDWKRJtQHV�GX�JtQH�(3+%��RQW�uWu�UuFHPPHQW�GuFULWV�FRPPH�DVVRFLuV�DX�V\QGURPH�GH�PDOIRUPDWLRQ�FDSLOODLUH�PDOIRUPDWLRQ�DUWuULR�
YHLQHXVH��&0�$90��GH�W\SH����&0�$90���FDUDFWuULVu�SDU�OD�SUuVHQFH�GH�PDOIRUPDWLRQV�FDSLOODLUHV��0&���GH�WuODQJLHFWDVLHV�HW�GH�PDOIRUPDWLRQV
DUWuULR�YHLQHXVHV��0$9���&H�V\QGURPH�HVW�WUtV�SURFKH�GX�V\QGURPH�&0�$90�GH�W\SH����&0�$90���DVVRFLu�o�GHV�YDULDQWV�SDWKRJtQHV�GX�JtQH
5$6$� �HW �SHXW �uJDOHPHQW �DYRLU �GHV �VLJQHV �FOLQLTXHV �FKHYDXFKDQWV �DYHF �FHX[ �GH �OD �PDODGLH �GH �5HQGX�2VOHU ��052�� �Gu�QLV �SDU �OHV �FULWtUHV �GH
FXUDsDR �o �VDYRLU �OD �SUuVHQFH �G�uSLVWD[LV� �GH �WuODQJLHFWDVLHV �FXWDQuR�PXTXHXVHV� �GH �0$9 �SXOPRQDLUHV� �QHXURORJLTXHV �RX �KuSDWLTXHV �HW
G�DQWuFuGHQWV�IDPLOLDX[��/HV�YDULDQW�SDWKRJtQHV�GHV�JtQHV�$&95/��HW�(1*�VRQW�UHVSRQVDEOHV�GH�052��/�DQDO\VH�PROuFXODLUH�GH�FHV�SDWKRORJLHV
SKuQRW\SLTXHPHQW�SURFKHV�HVW�UuDOLVuH�SDU�VuTXHQsDJH�KDXW�GuELW��1*6��G�XQ�SDQHO�GH�JtQHV�LQFOXDQW�OHV�JtQHV�052��$&95/���(1*��60$'��HW
%03���HW�OHV�JtQHV�&0�$90��5$6$���(3+%��������FDV�LQGH[�VXVSHFWuV�GH�052�VXU�OD�SUuVHQFH�G�DX�PRLQV���FULWtUHV�GH�&XUDsDR��Q �����RX�GH�&0�
$90��Q �����RQW�uWu�DQDO\VuV�GH�IDsRQ�SURVSHFWLYH�o�O�H[FHSWLRQ�GH���SDWLHQWV�DQDO\VuV�UuWURVSHFWLYHPHQW��'L[�KXLW�YDULDQWV�SDWKRJtQHV�GH�(3+%�
RQW�uWu�LGHQWL�uV������FKH]�GHV�SDWLHQWV�DYHF�XQH�VXVSLFLRQ�GH�&0�$90�HW���FKH]�GHV�SDWLHQWV�DYHF�XQH�VXVSLFLRQ�FOLQLTXH�GH�052��/D�WUDQVPLVVLRQ
D�uWu�WHVWuH�SRXU���SDWLHQWV�HW�WRXV�OHV�YDULDQWV�RQW�uWu�LGHQWL�uV�FKH]�DX�PRLQV���SDUHQW�o�O�H[FHSWLRQ�G�XQ�YDULDQW�GH�QRYR��'H�SOXV��XQ�YDULDQW
QRQ�VHQV�D�uWu�LGHQWL�u�o�O�uWDW�KRPR]\JRWH�FKH]�XQ�SDWLHQW�GDQV�XQ�FRQWH[WH�GH�FRQVDQJXLQLWu��VDQV�VLJQH�GH�VuYuULWu�DFFUXH�GX�SKuQRW\SH��/D
TXDVL�WRWDOLWu�GHV�FDV�LQGH[�SRUWHXUV�G�XQ�YDULDQW�SDWKRJtQH�(3+%��SUuVHQWHQW�GHV�OuVLRQV�YDVFXODLUHV�FXWDQuHV���������GH�W\SH�WuODQJLHFWDVLHV�
SULQFLSDOHPHQW�FKH]�OHV�SDWLHQWV�VXVSHFWuV�052��������HW�RX�GHV�PDOIRUPDWLRQV�FDSLOODLUHV�PXOWLSOHV��&HV�OuVLRQV�FXWDQuHV�VRQW�DVVRFLuHV�o�OD
SUuVHQFH�G�XQH�0$9�FKH]���SDWLHQWV�VXU����H[SORUuV�����0$9�FuUuEUDOHV�GRQW�XQH�DQRPDOLH�GH�OD�YHLQH�GH�*DOLHQ����0$9�GH�OD�IDFH��HW���0$9
KuSDWLTXH�FKH]�XQ�SDWLHQW�VXVSHFWu�052��'HV�uSLVWD[LV�VRQW�SUuVHQWHV�FKH]���SDWLHQWV�GRQW���SDWLHQWV�VXVSHFWuV�052��8QH�SDWLHQWH�SUuVHQWH�XQ
SKuQRW\SH�SDUWLFXOLHU�DVVRFLDQW�XQH�PDOIRUPDWLRQ�GHV�VLQXV�GXUDX[�VDQV�VKXQW�DUWuULR�YHLQHX[��GHV�DQRPDOLHV�YHLQHXVHV�GH�GuYHORSSHPHQW�HW�XQ
DQJLRPH�FHUYLFDO�SURIRQG�

'DQV�QRWUH�FRKRUWH��OH�VLJQH�FOLQLTXH�PDMHXU�HVW�OD�SUuVHQFH�GH�OuVLRQV�YDVFXODLUHV�FXWDQuHV�PXOWLSOHV��&HV�OuVLRQV�GH�W\SH�WuODQJLHFWDVLH�SDUIRLV
DVVRFLuHV�o�GHV�uSLVWD[LV��RX�XQH�0$9�GH�ORFDOLVDWLRQ�KuSDWLTXH�RQW�uYRTXu�SULRULWDLUHPHQW�XQ�GLDJQRVWLF�GH�052�FKH]���SDWLHQWV�PDLV�O�DQDO\VH
PROuFXODLUH�D�UuYuOu�XQ�GLDJQRVWLF�GH�&0�$90���/�KuWuURJuQuLWu�SKuQRW\SLTXH�DVVRFLuH�DX[�YDULDQWV�SDWKRJtQHV�G�(3+%��MXVWL�H�OD�UuDOLVDWLRQ�G�XQ
SDQHO�uODUJL�GH�JtQHV�SHUPHWWDQW�OH�GLDJQRVWLF�GH�&0�$90��DX�VHLQ�GHV�GL�uUHQWV�V\QGURPHV�GH�PDOIRUPDWLRQ�YDVFXODLUH�KuUuGLWDLUH�
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-HDQ�0LFKDeO�0$==(//$

()�����0LVH�HQ�SODFH�G
XQ�2EVHUYDWRLUH�GX�V\QGURPH�GH�0DUIDQ�DX�VHLQ�GH�OD�)gGgUDWLRQ�)UDQeDLVH�GH�%DVNHW�%DOO

$XWHXUV��

-HDQ�0LFKDwO�0$==(//$������)UDQsRLV�7$66(5<���������0DULDQQH�*52&���������-XOLHWWH�$/%8,6621�������

���$3+3��&HQWUH�GH�5uIuUHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV���8QLYHUVLWu�3DULV�'HVFDUWHV�3DULV��)UDQFH��+{SLWDO�(XURSuHQ�*HRUJHV�3RPSLGRX�
3$5,6��)UDQFH
���&RPPLVVLRQ�0uGLFDOH��)uGuUDWLRQ�)UDQsDLVH�GH�%DVNHW�%DOO��3DULV��)UDQFH
���&HQWUH�)uGuUDO�GH�%DVNHW�%DOO��,QVWLWXW�1DWLRQDO�GX�6SRUW��GH�O
([SHUWLVH�HW�GH�OD�3HUIRUPDQFH��9LQFHQQHV��)UDQFH
���&RPPLVVLRQ�0uGLFDOH��)uGuUDWLRQ�)UDQsDLVH�GH�%DVNHW�%DOO��3$5,6��)UDQFH
���'uSDUWHPHQW�GH�%LRORJLH�HW�3DWKRORJLH�GHV�7XPHXUV��&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�0DUIDQ��)uGuUDWLRQ�)UDQsDLVH�GH�%DVNHW�%DOO��SULVH�HQ�FKDUJH��MHXQHV�VSRUWLIV

5gVXPg��

&HUWDLQHV�PDODGLHV�KuUuGLWDLUHV�GX�WLVVX�FRQMRQFWLI��VRQW�UHVSRQVDEOHV�GH�FDUDFWuULVWLTXHV�SK\VLTXHV�SRXYDQW�DSSRUWHU�XQ�DYDQWDJH�SRXU�OD�SUDWLTXH
VSRUWLYH��WHOOHV�OD�JUDQGH�WDLOOH��OD�GROLFKRVWuQRPuOLH�HW�O�DUDFKQRGDFW\OLH�GX�V\QGURPH�GH�0DUIDQ�SRXU�OH�EDVNHW�EDOO��'H�FH�IDLW��OD�VuOHFWLRQ�GHV
MHXQHV�EDVNHWWHXUV�VXU�GHV�FULWtUHV�GH�WDLOOH�QRWDPPHQW�LQGXLW�XQ�ULVTXH�GH�ELDLV�GH�VuOHFWLRQ�YHUV�FHV�SDWKRORJLHV�

/D�SUDWLTXH�VSRUWLYH�HQ�FRPSuWLWLRQ�HVW�FRQWUH�LQGLTXuH�GDQV�FHV�V\QGURPHV��GX�IDLW�G�XQ�ULVTXH�LPSRUWDQW�GH�FRPSOLFDWLRQ�FDUGLRYDVFXODLUH�DLJ�H
�%UDYHUPDQ�HW�DO����������UHQGDQW�FRPSOH[H�OD�JHVWLRQ�DX�FDV�SDU�FDV�GH�FHV�MHXQHV�VSRUWLIV�DSUtV�OH�GLDJQRVWLF�

/D �)uGuUDWLRQ �)UDQsDLVH �GH �%DVNHW�%DOO �D �FRQVLGuUu �SULRULWDLUH �OH �GuSLVWDJH �SUuFRFH �GH �OD �PDODGLH �FKH] �OH �MHXQH �EDVNHWWHXU �GH �KDXW �QLYHDX� �D�Q
G�RUJDQLVHU�XQH�UuRULHQWDWLRQ�GDQV�GH�ERQQHV�FRQGLWLRQV�HW�JDUDQWLU�XQ�VXLYL�PuGLFDO�DGDSWu�

8Q�2EVHUYDWRLUH�GX�V\QGURPH�GH�0DUIDQ�D�uWu�PLV�HQ�SODFH�HQ�������FRPSRVu�G
XQ�JuQuWLFLHQ��XQ�FRQVHLOOHU�HQ�JuQuWLTXH��HW�GHX[�PuGHFLQV
IuGuUDX[�GX�VSRUW��8QH�SURFuGXUH�GH�GuSLVWDJH�D�uWu�LQVWDXUuH��LPSOLTXDQW�WRXV�OHV�VSRUWLIV�GH����o����DQV�GX�&HQWUH�)uGuUDO�GH�%DVNHW�EDOO��7UHQWH
FULWtUHV�FOLQLTXHV��uFKRJUDSKLTXHV�HW�IDPLOLDX[�GH�PDODGLHV�GX�WLVVX�FRQMRQFWLI�RQW�uWu�uYDOXuV��/D�PuWKRGH�XWLOLVuH�Q�D�SDV�VXLYL�OHV�VHXLOV�GX�VFRUH
GH�*KHQW��GX�IDLW�GH�VRQ�LQDGuTXDWLRQ�DX�FRQWH[WH��qJH�MHXQH��FRQWH[WH�DV\PSWRPDWLTXH��H[FOXVLRQ�GHV�LQGLYLGXV�DYHF�GLODWDWLRQ�DRUWLTXH��

9LQJW�VL[ �VSRUWLIV �RQW �uWu �uYDOXuV ���� �JDUsRQ� ��� ��OOHV�� �/
K\SHUuODVWLFLWu �FXWDQuH �HVW �SUuVHQWH �FKH] ���� ��Q ���� �/
DUDFKQRGDFW\OLH �HW �OD
GROLFKRVWuQRPuOLH�VRQW�SUuVHQWHV�FKH]�SOXV�GH�OD�PRLWLu��Q �����/HV�KHUQLHV�GH�SDURL��OHV�VLJQHV�GX�SRXFH�HW�GX�SRLJQHW�RX�OD�WHQGDQFH�VFROLRWLTXH
QH�VRQW�SUuVHQWHV�TXH�FKH]�XQ�VHXO�FDV�����������SUuVHQWHQW�GHV�DQWuFuGHQWV�IDPLOLDX[�FRQWULEXWLIV��Q ����SQHXPRWKRUD[��P\RSLH�VuYtUH�RX
DWWHLQWH�FDUGLRYDVFXODLUH��3RXU������Q ����O
uYDOXDWLRQ�UHWURXYH�DX�SOXV���FULWtUHV�GLDJQRVWLTXHV�FOLQLTXHV�SRVLWLIV��/D�PRLWLu�GHV�FDV��Q ����SUuVHQWH
��RX���FULWtUHV�GLDJQRVWLTXHV��QuFHVVLWDQW�XQH�UuuYDOXDWLRQ�SOXV�FRPSOtWH�������Q ���SUuVHQWHQW�HQWUH���HW���FULWtUHV�GLDJQRVWLTXHV�SRVLWLIV��IDLVDQW
VXVSHFWHU�FKH]�HX[�XQ�V\QGURPH�GH�0DUIDQ�RX�DSSDUHQWu�

8QH�SURSRUWLRQ�LPSRUWDQWH�GH�MHXQHV�EDVNHWWHXUV�GX�&HQWUH�)uGuUDO�SUuVHQWHQW�SOXVLHXUV�FULWtUHV�GLDJQRVWLTXHV�G�DWWHLQWH�GX�WLVVX�FRQMRQFWLI�
/
K\SHUuODVWLFLWu�FXWDQuH��FULWtUH�IUuTXHQW�HW�LQDWWHQGX��Q�HVW�SDV�W\SLTXH�GX�V\QGURPH�GH�0DUIDQ��/�H[FtV�GH�FULWtUHV�GLDJQRVWLTXHV�GH�PDODGLH�GX
WLVVX�GH�VRXWLHQ�SDU�UDSSRUW�o�OD�SRSXODWLRQ�JuQuUDOH�Q�HVW�SDV�H[SOLTXu��&HV�GRQQuHV��uYRTXHQW��GH�SRVVLEOHV�OLHQV�HQWUH�JUDQGH�WDLOOH�HW�SURSULuWuV
GX�WLVVX�FRQMRQFWLI�GDQV�FHWWH�SRSXODWLRQ�VSuFL�TXH�

1RXV�SURSRVRQV�GH�UuDOLVHU�FKH]�WRXV�OHV�MHXQHV�EDVNHWWHXUV�GH�KDXW�QLYHDX�XQ�H[DPHQ�FOLQLTXH�DGDSWu��(Q�FDV�GH�IRUWH�VXVSLFLRQ�GH�V\QGURPH�GH
0DUIDQ��XQH�FRQVXOWDWLRQ�DX�&15�SRXU�XQ�ELODQ�PuGLFDO�FRPSOHW�DFFRPSDJQu�G
XQ�FRQVHLO�JuQuWLTXH�HVW�SURSRVuH�

3LfFH�MRLQWH���$EVWUDFW�))%%�%DVNHW�$VVLVHVB�����-00�-$�GRF[
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62/(1$�/(�6&28$51(&

()�����,GHQWLqFDWLRQ�GH�WURLV�QRXYHDX[�JfQHV�GH�VXVFHSWLELOLWg�DX�UgWUgFLVVHPHQW�DRUWLTXH�FDOFLqg���,/���$/3/�HW�1$9�

$XWHXUV��

&KULVWLDQ�'LQD������6uEDVWLHQ�7KHULDXOW������'DYLG�0HVVLND�=HLWRXQ������6ROHQD�/H�6FRXDUQHF������6LGZHOO�5LJDGH������5RPDLQ�&DSRXODGH������)ORULDQH
6LPRQHW������%HQRLW�$UVHQDXOW������6LPRQ�/HFRLQWH������(VWHOOH�%DURQ������&KULVWRSKH�%DXIUHWRQ������9LQFHQW�3UREVW������5LFKDUG�5HGRQ������3KLOLSSH
3LEDURW������3DWULFN�0DWKLHX������7KLHUU\�/H�7RXUQHDX������<RKDQ�%RVVu������-HDQ�-DFTXHV�6FKRWW����

���O
LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�0ROHFXODU�0HGLFLQH��,8&34��4XHEHF��&DQDGD
���&DUGLRORJ\�'HSDUWPHQW��$3�+3��%LFKDW�+RVSLWDO��3DULV��)UDQFH
���6HUYLFH�GH�FKLUXUJLH�FDUGLRYDVFXODLUH��&+8�$QJHUV��$QJHUV��)UDQFH
�����,8&34��4XHEHF��&DQDGD

0RWV�FOHIV���9DOYH�DRUWLTXH��$VVRFLDWLRQ��*:$6

5gVXPg��

%$&.*5281'��&DOFL�F�DRUWLF�YDOYH�VWHQRVLV��&$96��LV�D�IUHTXHQW�DQG�OLIH�WKUHDWHQLQJ�FDUGLRYDVFXODU�GLVHDVH�IRU�ZKLFK�WKHUH�LV�FXUUHQWO\�QR�PHGLFDO
WUHDWPHQW�DYDLODEOH��7R�GDWH��RQO\���JHQHV��/3$�DQG�3$/0'��KDYH�EHHQ�LGHQWL�HG�DV�FDXVDO�IRU�&$96��:H�DLPHG�WR�LGHQWLI\�DGGLWLRQDO�VXVFHSWLELOLW\
JHQHV�IRU�&$96�

0(7+2'6��$�*:$6��JHQRPH�ZLGH�DVVRFLDWLRQ�VWXG\��PHWD�DQDO\VLV�RI���FRKRUWV��WRWDOLQJ������FDVHV�DQG���������FRQWUROV�RI�(XURSHDQ�GHVFHQW�
ZDV�SHUIRUPHG��$�7:$6��WUDQVFULSWRPH�ZLGH�DVVRFLDWLRQ�VWXG\��ZDV�FRPSOHWHG�WR�LQWHJUDWH�WUDQVFULSWRPLF�GDWD�IURP�����KXPDQ�DRUWLF�YDOYHV��$
VHULHV �RI �SRVW�*:$6 �DQDO\VHV �ZHUH �SHUIRUPHG� �LQFOXGLQJ ��QH�PDSSLQJ� �FRORFDOL]DWLRQ� �SKHQRPH�ZLGH �DVVRFLDWLRQ �VWXGLHV� �SDWKZD\� �DQG �WLVVXH
HQULFKPHQW�DV�ZHOO�DV�JHQHWLF�FRUUHODWLRQ�ZLWK�FDUGLRYDVFXODU�WUDLWV�

5(68/76� �,Q �WKH �*:$6 �PHWD�DQDO\VLV� �� �ORFL �DFKLHYHG �JHQRPH�ZLGH �VLJQL�FDQFH� �LQFOXGLQJ �� �QHZ �ORFL� �,/� ��LQWHUOHXNLQ ��� �RQ ��S���� �DQG �$/3/
�DONDOLQH �SKRVSKDWDVH� �RQ ��S������ �$ �7:$6�LQWHJUDWLQJ �JHQH �H[SUHVVLRQ �IURP���� �KXPDQ�DRUWLF �YDOYHV �LGHQWL�HG �1$9���QHXURQ �QDYLJDWRU ��� �RQ
�T�����DV�D�QHZ�FDQGLGDWH�FDXVDO�JHQH��7KH�&$96�ULVN�DOOHOHV�ZHUH�DVVRFLDWHG�ZLWK�KLJKHU�P51$�H[SUHVVLRQ�RI�1$9��LQ�YDOYH�WLVVXHV��)LQH��PDSSLQJ
LGHQWL�HG�UV��������DV�WKH�PRVW�OLNHO\�FDXVDO�YDULDQW�LQ�WKH�,/��ORFXV��7KH�VLJQDO�LGHQWL�HG�FRORFDOL]HV�ZLWK�WKH�H[SUHVVLRQ�RI�WKH�,/��51$�DQWLVHQVH
LQ�YDULRXV�WLVVXHV��3KHQRPH�ZLGH�DVVRFLDWLRQ�DQDO\VHV�LQ�WKH�8.�%LREDQN�VKRZHG�FRORFDOL]HG�DVVRFLDWLRQV�EHWZHHQ�WKH�ULVN�DOOHOH�DW�WKH�,/��OHDG
YDULDQW�DQG�KLJKHU�HRVLQRSKLO�FRXQW��SXOVH�SUHVVXUH��V\VWROLF�EORRG�SUHVVXUH��DQG�FDURWLG�DUWHU\�SURFHGXUHV��LPSOLFDWLQJ�PRGXODWLRQ�RI�WKH�,/�
SDWKZD\V��7KH�ULVN�DOOHOH�DW�WKH�1$9��OHDG�YDULDQW�FRORFDOL]HG�ZLWK�KLJKHU�SXOVH�SUHVVXUH�DQG�KLJKHU�SUHYDOHQFH�RI�FDURWLG�DUWHU\�VWHQRVLV�
$VVRFLDWLRQ�UHVXOWV�DW�WKH�JHQRPH�ZLGH�VFDOH�LQGLFDWHG�JHQHWLF�FRUUHODWLRQ�EHWZHHQ�&$96��FRURQDU\�DUWHU\�GLVHDVH��DQG�FDUGLRYDVFXODU�ULVN�IDFWRUV�

&21&/86,216��2XU�VWXG\�LPSOLFDWHV���QHZ�JHQHWLF�ORFL�LQ�&$96�SDWKRJHQHVLV��ZKLFK�FRQVWLWXWH�QRYHO�WDUJHWV�IRU�WKH�GHYHORSPHQW�RI�WKHUDSHXWLF
DJHQWV�

3LfFH�MRLQWH���DEVWUDFW�DVVLVHV�GRF[
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,VDEHOOH�-dUX

()�����&RQWULEXWLRQ�GX�JfQH�$%&&��DX�V\QGURPH�GH�'XELQ�-RKQVRQ�HW�DX[�PDODGLHV�FKROHVWDWLTXHV�c�FRPSRVDQWH�JgQgWLTXH

$XWHXUV��

&KULVWRSKH�&RUSHFKRW������9uURQLTXH�%DUEX������2OLYLHU�&KD]RXLOOtUHV������3LHUUH�%URXu������0XULHO�*LUDUG������%HUWUDQG�5RTXHODXUH������<YHV�&KUuWLHQ
�����&DWKHULQH�'RQJ������2OLYLHU�/DVFROV������&KDQWDO�+RXVVHW������,VDEHOOH�-uUX����

���&HQWUH�GH�5uIuUHQFH�GHV�0DODGLHV�,Q�DPPDWRLUHV�GHV�9RLHV�%LOLDLUHV�HW�GHV�+uSDWLWHV�$XWR�,PPXQHV��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�3DULV�
3DULV��)UDQFH
���/DERUDWRLUH�&RPPXQ�GH�%LRORJLH�HW�*uQuWLTXH�0ROuFXODLUHV��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�3DULV��3DULV��)UDQFH
���+uSDWRORJLH�SuGLDWULTXH�HW�0DODGLHV�+uUuGLWDLUHV�GX�0uWDEROLVPH��+{SLWDX[�GH�7RXORXVH��7RXORXVH��)UDQFH
���+uSDWR�*DVWURHQWuURORJLH�HW�1XWULWLRQ�3uGLDWULTXH��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�3DULV��3DULV��)UDQFH
���+uSDWR�*DVWURHQWuURORJLH�HW�1XWULWLRQ�3uGLDWULTXH��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���$%&&���'XELQ�-RKQVRQ�V\QGURPH��KHSDWRF\WH��FKROHVWDVH�QuRQDWDOH��WUDQVSRUWHXU�FDQDOLFXODLUH

5gVXPg��

,QWURGXFWLRQ��/H�JtQH�$%&&���TXL�FRGH�XQ�WUDQVSRUWHXU�PHPEUDQDLUH�KuSDWRELOLDLUH��HVW�LPSOLTXu�GDQV�OH�V\QGURPH�GH�'XELQ�-RKQVRQ��'-6���XQH
PDODGLH�KuSDWLTXH�UDUH�DXWRVRPLTXH�UuFHVVLYH��/H�SUHPLHU�REMHFWLI�GH�FHWWH�uWXGH�uWDLW�GH�GuWHUPLQHU�OD�YDOHXU�GLDJQRVWLTXH�GH�O�DQDO\VH�GX�JtQH
$%&&��GDQV�OD�SOXV�ODUJH�FRKRUWH�GH�'-6�UDSSRUWuH�o�FH�MRXU�HW�GH�UuuYDOXHU�OH�VSHFWUH�FOLQLTXH�DVVRFLu��$ORUV�TXH�OD�FKROHVWDVH�HVW�JuQuUDOHPHQW
FRQVLGuUuH�FRPPH�XQ�FULWtUH�FOLQLTXH�G�H[FOXVLRQ�GX�GLDJQRVWLF��QRXV�DYRQV�REVHUYu�XQ�QRPEUH�LPSRUWDQW�GH�SDWLHQWV�DYHF�GHV�PDQLIHVWDWLRQV
FKROHVWDWLTXHV�WUDQVLWRLUHV��&HOD�QRXV�D�DPHQuV�VHFRQGDLUHPHQW�o�uYDOXHU�OD�FRQWULEXWLRQ�GH�YDULDQWV�SRWHQWLHOOHPHQW�SDWKRJtQHV�G�$%&&��GDQV
GHV�PDODGLHV�FKROHVWDWLTXHV�o�FRPSRVDQWH�JuQuWLTXH�

0gWKRGHV��&HWWH�uWXGH�LQFOXW����SDWLHQWV�DYHF�XQ�GLDJQRVWLF�FOLQLTXH�GH�'-6�HW�����SDWLHQWV�DGUHVVuV�SRXU�GHV�PDODGLHV�FKROHVWDWLTXHV�DYHF�XQ
IRUW�GuWHUPLQLVPH�JuQuWLTXH���OLWKLDVH�ELOLDLUH�o�IDLEOH�QLYHDX�GH�SKRVSKROLSLGHV��V\QGURPH�/3$&���Q ������FKROHVWDVH�JUDYLGLTXH��Q �����HW
FKROHVWDVH�UuFXUUHQWH�EuQLJQH��Q �����/H�JtQH�$%&&��D�uWu�DQDO\Vu�SDU�VuTXHQsDJH�QRXYHOOH�JuQuUDWLRQ�

5gVXOWDWV��/D�WUtV�JUDQGH�PDMRULWu�GHV�SDWLHQWV�������DYHF�XQ�GLDJQRVWLF�FOLQLTXH�GH�'-6�RQW�XQ�GLDJQRVWLF�JuQuWLTXH�SRVLWLI��DYHF�XQH�JUDQGH
GLYHUVLWu�GH�YDULDQWV�SRQFWXHOV�HW�GH�&19��FRS\�QXPEHU�YDULDWLRQV��GDQV�$%&&���'H�PDQLtUH�IUDSSDQWH������GHV�SDWLHQWV�RQW�GuEXWu�OHXU�PDODGLH
SDU�GHV�PDQLIHVWDWLRQV�FKROHVWDWLTXHV�����FKROHVWDVHV�QuRQDWDOHV����FKROHVWDVHV�JUDYLGLTXHV��XQH�FKROHVWDVH�LQGXLWH�SDU�OD�SULVH�GH�FRQWUDFHSWLIV
RUDX[��HW�XQH�FKROHVWDVH�VSRQWDQuH��&HWWH�LPSOLFDWLRQ�QRXYHOOH�GX�JtQH�$%&&��GDQV�O�uWLRORJLH�GHV�FKROHVWDVHV�QuRQDWDOHV�QRXV�D�DPHQuV�o
FDUDFWuULVHU�GH�PDQLtUH��QH�FHV�FKROHVWDVHV�QuRQDWDOHV�VXU�OH�SODQ�FOLQLTXH�HW�ELRORJLTXH��3DU�FRQWUH��OHV�YDULDQWV�UDUHV�SRWHQWLHOOHPHQW�SDWKRJtQHV
G�$%&&��QH�VHPEOHQW�SDV�MRXHU�GH�U{OH�GDQV�OHV�PDODGLHV�FKROHVWDWLTXHV�o�IRUWH�FRPSRVDQWH�JuQuWLTXH��DYHF�XQH�IUuTXHQFH�GH�FHV�YDULDQWV
uTXLYDOHQWH�o�FHOOH�UHWURXYuH�GDQV�OD�SRSXODWLRQ�JuQuUDOH�

&RQFOXVLRQV��/�uWXGH�GH�FHWWH�ODUJH�VuULH�PRQWUH�TXH�OH�V\QGURPH�GH�'-6�HVW�XQH�PDODGLH�0HQGuOLHQQH�WUtV�KRPRJtQH�VXU�OH�SODQ�FOLQLTXH�HW
JuQuWLTXH��/H�GLDJQRVWLF�JuQuWLTXH�HVW�GuWHUPLQDQW�SRXU�IDLUH�XQ�GLDJQRVWLF�SUuFRFH��HQ�SDUWLFXOLHU�GDQV�OHV�IRUPHV�GH�FKROHVWDVHV�QuRQDWDOHV�
$%&&��Q�HVW�SDV�XQ�JtQH�MRXDQW�XQ�U{OH�PDMHXU�GDQV�OHV�IRUPHV�ROLJRJuQLTXHV�GH�PDODGLHV�FKROHVWDWLTXHV�
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$/(;$1'58�6$9($18

()�����$QDO\VH�SDU�SDQHO�1*6�GnXQH�VgULH�GH�����SDWLHQWV�SUgVHQWDQW�XQ�GgqFLW�K\SRSK\VDLUH�PXOWLSOH��UgVHDX�*(1+<323,7���
*/,��GHX[LfPH�FDXVH�JgQgWLTXH

$XWHXUV��

0RUJDQH�3(578,7������$PLUD�02+$0('������6YHWODQD�*252.+29$���������1LFRODV�/(1)$17������9DOHULH�'(/$*8(������3DXOLQH�520$1(7��������
)UHGHULF�&$67,1(77,���������$QQH�%$5/,(5���������5DFKHO�5(<1$8'���������7KLHUU\�%58(���������$OH[DQGUX�6$9($18�������

���/DERUDWRLUH�GH�%LRORJLH�0ROuFXODLUH��$3�+0�+{SLWDO�&RQFHSWLRQ��0$56(,//(��)UDQFH
���00*��$08�,16(50�8�������)DFXOWu�GH�0uGHFLQH��$L[�0DUVHLOOH�8QLYHUVLWu��0$56(,//(��)UDQFH
���00*��$08�,16(50�8�������)DFXOWu�GH�0uGHFLQH��$L[�0DUVHLOOH�8QLYHUVLWu��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�0ROuFXODLUH�HW�&505�+<32��$3�+0�+{SLWDO�&RQFHSWLRQ��0$56(,//(��)UDQFH
���(QGRFULQRORJLH�HW�&505�+<32��$3�+0�+{SLWDO�&RQFHSWLRQ��0$56(,//(��)UDQFH
���3uGLDWULH�HW�&505�+<32��$3�+0�+{SLWDO�7LPRQH�HW�+{SLWDO�&RQFHSWLRQ��0$56(,//(��)UDQFH

0RWV�FOHIV���Gu�FLW�K\SRSK\VDLUH�PXOWLSOH��3523���*/,���,*6)�

5gVXPg��

,QWURGXFWLRQ� �/�K\SRSLWXLWDULVPH�FRQJuQLWDO �VH�FDUDFWuULVH�SDU�XQ�Gu�FLW �HQ�KRUPRQH�DQWuK\SRSK\VDLUH�QRQ�DFTXLV� �DOODQW �G�XQ�Gu�FLW �KRUPRQDO
XQLTXH��Gu�FLW�LVROu�HQ�*+��,*+'��OH�SOXV�IUuTXHQW��o�XQ�Gu�FLW�PXOWLSOH��&3+'���'DQV�OHV���FDV��OH�SKuQRW\SH�SHXW�vWUH�XQLTXHPHQW�K\SRSK\VDLUH
RX�V�DVVRFLHU�o�GHV�PDOIRUPDWLRQV�GHV�VWUXFWXUHV�YRLVLQHV��SRVWK\SRSK\VH�HFWRSLTXH��(33���RFXODLUHV�RX�GH�OD�OLJQH�PuGLDQH���'DQV�OH�FDGUH�GX
UuVHDX�*HQK\SRSLW��OH�VuTXHQsDJH�VuTXHQWLHO�HQ�6DQJHU�G�XQH�GL]DLQH�GH�JtQHV�FKH]������FDV�LQGH[��D�UHWURXYu�GHV�PXWDWLRQV�GDQV�����GHV�FDV�
OHV�SOXV�IUuTXHQWHV�GDQV�3523��������'H�QRPEUHX[�JtQHV�FDQGLGDWV�VH�VRQW�UDMRXWuV�FHV�GHUQLtUHV�DQQuHV�

2EMHFWLI��SDWLHQWV�HW�PgWKRGHV��&RPSDUHU�OHV�UuVXOWDWV�REWHQXV�FKH]�����SDWLHQWV�SUuVHQWDQW�XQ�&3+'��RX�,*+'�HQ�qJH�SuGLDWULTXH���UHsXV
HQWUH������HW�������HQWUH�XQ�VuTXHQsDJH�VuTXHQWLHO�HQ�6DQJHU�G�XQH�GL]DLQH�GH�JtQHV�HW�OH�VuTXHQsDJH�G�XQ�SDQHO�GH����JtQHV�SDU�1*6
�LPSOLTXuV �GDQV �OH �&3+'� �,*+'� �DLQVL �TXH �GDQV �OHV �Gu�FLWV �WK\UuRWURSHV �HW �FRUWLFRWURSHV �LVROuV�� �/D �OLEUDLULH �o �IDsRQ �4LDVHT ��4LDJHQd� �D �uWu
VuTXHQFuH�VXU�XQ�VuTXHQFHXU�1H[WVHT�����,OOXPLQDd���/�DQDO\VH�ELRLQIRUPDWLTXH�D�uWu�UuDOLVuH�SDU�XQ�SLSHOLQH�%LR0HGLFDO�*HQRPLFV�:RUNEHQFK
�4LDJHQd��

5gVXOWDWV� �3DU �VuTXHQsDJH �6DQJHU �VuTXHQWLHO �QRXV �DYRQV �LGHQWL�u �FKH] ������� �SDWLHQWV � ������� �GHV �YDULDQWV �SDWKRJtQHV �RX �SUREDEOHPHQW
SDWKRJtQHV��FODVVH���HW����D�HFWDQW�OHV�JtQHV�3523����������328�)���/+;���+(6;���7%;���HW�*+���/H�VuTXHQsDJH�SDU�SDQHO�1*6�QRXV�D�SHUPLV
G�LGHQWL�HU�GHV�YDULDQWV�SDWKRJtQHV�RX�SUREDEOHPHQW�SDWKRJtQHV�FKH]��������SDWLHQWV����������6L�O�LQWuJUDOLWu�GHV�YDULDQWV�LGHQWL�uV�SDU�DQDO\VH
6DQJHU�D�SX�vWUH�FRQ�UPuH�SDU�1*6����QRXYHDX[�YDULDQWV�GH�FODVVH���HW���RQW�SX�vWUH�LGHQWL�uV�VXU�*/,�������,*6)�������*+65�����HW�76+E������3DUPL
FHV �� �QRXYHDX[ �YDULDQWV �VHXO �OH �YDULDQW �SDWKRJtQH �KuWuUR]\JRWH �GH �76+E �Q�H[SOLTXH �SDV �OH �SKuQRW\SH �GH �&3+'� �'HV �YDULDQWV �GH �VLJQL�FDWLRQ
LQFRQQX��9$6,� �VHORQ�OD �FODVVL�FDWLRQ�GH�5LFKDUGV�RQW �uWu �UHWURXYuV�SDU �1*6�GDQV�������JtQHV�DQDO\VuV�FKH]��������SDWLHQWV ��������� � �8Q�WLHUV
G�HQWUH�HX[���������VRQW�GHV�YDULDQWV�WUtV�UDUHV���������RX�DEVHQWV�GX�*QRP$G���DYHF�GHV�SUuGLFWLRQV�LQ�VLOLFR�SDWKRJtQHV�HW��RX�DYHF�SXEOLFDWLRQ
GLVFRUGDQWH��SDWKRJtQH�RX�9$6,��GDQV�OHV�EDVHV�GH�GRQQuHV��&OLQYDU��/29'��+*0'���/�DQDO\VH�GHV�IDPLOOHV��YDULDQWV�GH�QRYR��FR�VuJUuJDWLRQ
JuQRW\SH�SKuQRW\SH��HVW�HQ�FRXUV��$XFXQH�JUDQGH�GuOuWLRQ�LQVHUWLRQ��Q�D�uWu�LGHQWL�u�SDU�OH�PRGXOH�G�DQDO\VH�&19�GX�ORJLFLHO�G�DQDO\VH�

&RQFOXVLRQ��/�DQDO\VH�SDU�SDQHO�1*6�D�SHUPLV�GnDXJPHQWHU�GH������O�LGHQWL�FDWLRQ�GH�JtQH�UHVSRQVDEOH�GH�Gu�FLW�K\SRSK\VDLUH�GDQV�OD�VuULH
DQDO\VuH��&H�QRPEUH�UHVWH�IDLEOH����������PvPH�VL�SUREDEOHPHQW�SDUPL�OH�QRPEUHX[��9$6,�WUtV�UDUHV�LGHQWL�uV���������XQH�SDUWLH�VHUD�UuFODVVL�u
HQ�SUREDEOHPHQW�SDWKRJtQH��DSUtV�G�DQDO\VHV�FRPSOuPHQWDLUHV��'DQV�FHWWH�VuULH�OHV�PXWDWLRQV�GH�*/,��UHSUuVHQWH�OD��tPH�FDXVH�GH�&3+'�DX
JOREDO��YRLU�OD��tUH�GDQV�OHV�FDV�GH�&3+'�DYHF�(33�
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PDUJXHULWH�DOLFH�KXUHDX[

()�����6\QGURPH�GH�%DUWWHU�DQWgQDWDO�WUDQVLWRLUH�OLg�c�O
;���GHVFULSWLRQ�GH�QRXYHDX[�FDV�OLgV�c�GHV�YDULDWLRQV�SDWKRJfQHV�GDQV�OH
JfQH�0$*('�

$XWHXUV��

0$5*8(5,7(�+85($8;������$/(;$1'5$�%58(/������52'2/3+(�'$5'������&+$5/277(�'8%8&6������<RXQJ�7KHUHVD�.:21������-8/,(1�7+(9(121
�����3$8/,1(�/(�7$112������,6$%(//(�95,//21������$/%$1�=,(*/(5������526$�9$5*$6�3286628����

���'uSDUWHPHQW�GH�*uQuWLTXH��+{SLWDO�(XURSuHQ�*HRUJHV�3RPSLGRX��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�3DULV��3DULV��)UDQFH
���6HUYLFH�GH�3uGLDWULH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�1DQWHV���1$17(6��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�PuGLFDOH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�3RLVV\��32,66<��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�PuGLFDOH��2QFRSROH�&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�7RXORXVH��728/286(��)UDQFH
���6HUYLFH�GH�1uSKURORJLH��+{SLWDO�5REHUW�'HEUu��$VVLVWDQFH�3XEOLTXH�+{SLWDX[�GH�3DULV��3DULV��3DULV��)UDQFH
���8QLWu�GH�JuQuWLTXH�FOLQLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�*UHQREOH�VLWH�1RUG���+{SLWDO�&RXSOH�(QIDQW��*5(12%/(��)UDQFH
���6HUYLFH�GH�3uGLDWULH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�1DQF\���+{SLWDX[�GH�%UDERLV��1$1&<��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�PuGLFDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�G
$QJHUV��)DFXOWu�GH�6DQWu���8QLYHUVLWu�G
$QJHUV��$1*(56��)UDQFH

0RWV�FOHIV���+\GUDPQLRV��V\QGURPH�GH�%DUWWHU�DQWuQDWDO��1*6��0$*('�

5gVXPg��

/HV�EDVHV�PROuFXODLUHV�GX�V\QGURPH�GH�%DUWWHU�DQWuQDWDO �WUDQVLWRLUH�RQW�uWu�GuFRXYHUWHV�UuFHPPHQW
�/DJKPDQL�.��HW�DO�1(-0��������(OOHV�UHSRVHQW�VXU�GHV�PXWDWLRQV�GX�JtQH�0$*('���VLWXu�VXU�OH�FKURPRVRPH
;��;T�����/H�V\QGURPH�GH�%DUWWHU�DQWuQDWDO�WUDQVLWRLUH�HVW�XQH�GHV�IRUPHV�GH�V\QGURPH�GH�%DUWWHU�OHV�SOXV
VuYtUHV�HQ�SuULRGH�SuULQDWDOH�DYHF�XQ�K\GUDPQLRV�PDMHXU�DX�FRXUV�GX��tPH�WULPHVWUH�GH�OD�JURVVHVVH�HW�XQ
WDEOHDX�GH�SRO\XULH�HW�SHUWH�GH�VHO�HQ�SuULRGH�QuRQDWDOH�SDUDGR[DOHPHQW�WUDQVLWRLUH��'HV�PDQLIHVWDWLRQV
H[WUD�UuQDOHV�RQW�uWu�GuFULWHV�FKH]�OHV�SDWLHQWV�DYHF�FH�V\QGURPH��LQFOXDQW�GHV�PDOIRUPDWLRQV�FDUGLDTXHV
HW�QHXURORJLTXHV��/HJUDQG�$�HW�DO��F-$61��������%LHQ�TXH�GH�WUDQVPLVVLRQ�UuFHVVLYH�OLuH�o�O
;��QRXV�DYRQV
GuFULW �GHV �PDQLIHVWDWLRQV �VuYtUHV �FKH] �GHV �VXMHWV �GH�VH[H�IuPLQLQ �DYHF�XQH�LQDFWLYDWLRQ �GL�uUHQWLHOOH �GX
FKURPRVRPH�;��/HJUDQG�$�HW�DO��F-$61��������1RXV�UDSSRUWRQV����QRXYHDX[�FDV��GRQW���FDV�GH�VH[H
IuPLQLQ� �LVVXV �GH �� �IDPLOOHV �GL�uUHQWHV� �3DUPL �FHV �IDPLOOHV� �� �VRQW �SRUWHXVHV �GH �PXWDWLRQV �QRQ
SUuFuGHPPHQW �GuFULWHV ��S��$OD���B$OD���GHO�� �F��������B������GHO�S�"� �S��*OX����� �S��$UJ�����
S��$UJ���3URIV�����'DQV�FHWWH�QRXYHOOH�VuULH��O
DOOtOH�PXWu�D�uWu�WUDQVPLV�SDU�OD�PtUH�GDQV���FDV��SDU�OH
StUH�FKH]�XQ�FDV�HW�O
$'1�SDUHQWDO�Q
uWDLW�SDV�GLVSRQLEOH�SRXU�XQH�IDPLOOH��/H�WHUPH�PR\HQ�GH�GuFRXYHUWH
GH�O
K\GUDPQLRV�uWDLW�GH������VHPDLQHV�G
DPuQRUUKuH��O
qJH�JHVWDWLRQQHO�PR\HQ�o�OD�QDLVVDQFH�uWDLW��GH
�����VHPDLQHV�G
DPuQRUUKuH�HW�TXDWUH�I�WXV�VRQW�PRUWV�QuV��/H�SRLGV�GH�QDLVVDQFH�PR\HQ�VH�VLWXDLW�DX
��tPH�SHUFHQWLOH��&KH]�XQ�SDWLHQW�GH�VH[H�PDVFXOLQ��OH�V\QGURPH�GH�%DUWWHU�uWDLW�DFFRPSDJQu�G
XQH
WuWUDORJLH�GH�)DOORW�HW�G
XQH�IHQWH�ODELR�SDODWLQH�TXL�D�FRQGXLW�o�XQH�LQWHUUXSWLRQ�PuGLFDOH�GH�JURVVHVVH�
3DUPL�OHV�SDWLHQWV�SRXU�TXL�QRXV�GLVSRVLRQV�GHV�GRQQuHV�GH�VXLYL����SDWLHQWV�SUuVHQWDLHQW�XQ�V\QGURPH�GH
SHUWH�UuQDOH�GH�VHO�o�OD�QDLVVDQFH�WDQGLV�TXH���SDWLHQWV�GH�VH[H�PDVFXOLQ�Q
RQW�SDV�HX�GH�PDQLIHVWDWLRQV�HQ
SuULRGH�QuRQDWDOH��'H�IDsRQ�LQWuUHVVDQWH��FKH]�XQ�GH�FHV�GHX[�SDWLHQWV�O
K\GUDPQLRV�V
HVW�UuVROX�GH�IDsRQ
VSRQWDQuH �o ��� �VHPDLQHV �G
DPuQRUUKuH� �1RXV �DYRQV �REVHUYu �GDQV �� �IDPLOOHV �GHV �DQWuFuGHQWV
G
K\GUDPQLRV�DYHF�VRLW�GHV�SHUWHV�I�WDOHV�����I�WXV�GH�VH[H�PDVFXOLQ��OH�GLDJQRVWLF�JuQuWLTXH�D�SX�vWUH
FRQ�UPu�VXU�ELRSVLH�I�WDOH�RX�VXU�OLTXLGH�DPQLRWLTXH�FKH]���I�WXV���VRLW�GH�QDLVVDQFHV�VXLYL�GH�GuFtV�G~�o
GHV �FRPSOLFDWLRQV �GH �OD �SUuPDWXULWu �FKH] �� �SHWLWHV ��OOHV� �&HV �UuVXOWDWV �VRXOLJQHQW ���� �O
LPSRUWDQFH
G
uYRTXHU �FH �V\QGURPH �GHYDQW �XQH �KLVWRLUH �IDPLOLDOH �G
K\GUDPQLRV �LGLRSDWKLTXH� ���� �OD �YDULDELOLWu
SKuQRW\SLTXH�GH�FH�V\QGURPH��TXL�YD�GH�OD�PRUWDOLWu�I�WDOH�o�O
DEVHQFH�GH�V\PSW{PHV�SDVVDQW�SDU�XQH
WXEXORSDWKLH�DYHF�SHUWH�GH�VHO�HQ�SuULRGH�QuRQDWDOH�TXL�V
DPuOLRUH�DYHF�o�O
qJH�
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.dYLQ�8*8(1

()�����,PSRUWDQFH�GHV�DQDO\VHV�VWUXFWXUH�IRQFWLRQ�SRXU�OnLQWHUSUgWDWLRQ�FOLQLTXH�GHV�YDULDQWV�IDX[�VHQV�UDUHV�HW�OD�PLVH�HQ
gYLGHQFH�GH�QRXYHDX[�PgFDQLVPHV�SK\VLRSDWKRORJLTXHV���H[HPSOH�GH�OnKgPRFKURPDWRVH�GH�W\SH��

$XWHXUV��

.uYLQ�8JXHQ���������0DUOtQH�/H�7HUWUH���������&KDQGUDQ�.D���������$KPDG�(OEDKQVL������,VDEHOOH�*RXUODRXHQ���������&KULVWRSKH�%HURXG���������'DYLG
6DOJDGR������&ODXGH�)HUHF������,VDEHOOH�&DOOHEDXW������*uUDOG�/H�*DF�������

���6HUYLFH�GH�JuQuWLTXH�PuGLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
���8QLY�%UHVW��,QVHUP��()6��805�������**%��8%2��%UHVW��)UDQFH
���8QLY�%UHVW��,QVHUP��()6��805�������**%��6HUYLFH�GH�JuQuWLTXH�PuGLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
���/DERUDWRLUH�G�([FHOOHQFH�*5�([��*5�([��3DULV��)UDQFH
���,030&��805�����&156��6RUERQQH�8QLYHUVLWu��3DULV��)UDQFH
���8QLY�%UHVW��,QVHUP��()6��805�������**%��(WDEOLVVHPHQW�)UDQsDLV�GX�6DQJ��%UHVW��)UDQFH
���,16(50��*0*)��$L[�0DUVHLOOH�8QLYHUVLW\��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�0ROuFXODLUH��$3+0��+{SLWDO�7,021(�(QIDQWV��0DUVHLOOH��)UDQFH

0RWV�FOHIV���,QWHUSUuWDWLRQ�FOLQLTXH�GH�YDULDQWV�UDUHV��UHODWLRQV�VWUXFWXUH�IRQFWLRQ��KuPRFKURPDWRVH��IHUURSRUWLQH

5gVXPg��

/�KuPRFKURPDWRVH�GH�W\SH����+&���HVW�XQH�PDODGLH�JuQuWLTXH�UDUH�GX�PuWDEROLVPH�GX�IHU�TXL�VuJUuJH�VXU�OH�PRGH�DXWRVRPLTXH�GRPLQDQW�HW�TXL
GuEXWH�JuQuUDOHPHQW�o�O�qJH�DGXOWH��'uFULWH�VXU�SOXVLHXUV�FRQWLQHQWV��HOOH�UHSUuVHQWHUDLW�OD�VHFRQGH�IRUPH�JuQuWLTXH�GH�VXUFKDUJH�HQ�IHU�DSUtV
O�KuPRFKURPDWRVH�+)(��/D�PDODGLH�HVW�PDUTXuH�SDU�XQH�IRUWH�KuWuURJuQuLWu�SKuQRW\SLTXH��HQ�SDUWLH�H[SOLTXuH�SDU�OD�SUuVHQFH�GH�YDULDWLRQV�SHUWH
HW�JDLQ�GH�IRQFWLRQ�DX�ORFXV�6/&��$���/�H[LVWHQFH�GH�QRPEUHXVHV�SKuQRFRSLHV�FRPSOLTXH�OH�GLDJQRVWLF�

6/&��$� �FRGH�OD�IHUURSRUWLQH����)31����VHXO�H[SRUWDWHXU�GH�IHU�FRQQX�FKH]�OHV�PDPPLItUHV��/�H[SUHVVLRQ�GH�)31��o�OD�VXUIDFH�GH�FHOOXOHV
VSuFLDOLVuHV�GX�PuWDEROLVPH�GX�IHU�HVW�IRUWHPHQW�UuJXOuH�SDU�O�KHSFLGLQH��KRUPRQH�K\SRVLGuUuPLDQWH�V\QWKuWLVuH�SDU�OH�IRLH��,O�IDXW�UHPDUTXHU
TX�HQ�GHKRUV�G�XQH�YDULDWLRQ�G�uSLVVDJH�K\SRPRUSKH�HW�GH�OD�GuOuWLRQ�G�XQ�DFLGH�DPLQu��WRXWHV�OHV�YDULDWLRQV�DXMRXUG�KXL�DVVRFLuHV�o�OD�PDODGLH
FRUUHVSRQGHQW�o�GHV�YDULDQWV�IDX[�VHQV��&HOD�SHXW�vWUH�H[SOLTXu�SDU�OD�IRQFWLRQ�XQLTXH�HW�HVVHQWLHOOH�GH�)31��DX�QLYHDX�FHOOXODLUH�HW�V\VWuPLTXH�

'DQV�FH�FRQWH[WH��O�LQWHUSUuWDWLRQ�FOLQLTXH�GHV�YDULDQWV�UuYuOuV�SDU�O�DQDO\VH�PROuFXODLUH�GX�JtQH�6/&��$��HVW�H[WUvPHPHQW�OLPLWuH��$X�WUDYHUV
G�XQH�DQDO\VH�H[KDXVWLYH�GHV�GRQQuHV�GH�OD�OLWWuUDWXUH�HW�GH�OD�PLVH�HQ�SODFH�G�XQH�EDVH�GH�GRQQuHV�80'��c�8QLYHUVHO�0XWDWLRQ�'DWDEDVH�j���QRXV
DYRQV�DLQVL�SX�FRQVWDWHU�TXH�OD�SDWKRJuQLFLWu�GH�SOXVLHXUV�YDULDQWV�GuFULWV�GDQV�OD�OLWWuUDWXUH�uWDLW�GLVFXWDEOH�RX�LQIRQGuH��FODVVL�FDWLRQV�$&0*�RX
$13*0�� �&HWWH �REVHUYDWLRQ�HVW �OD �FRQVuTXHQFH�GH�SOXVLHXUV �IDFWHXUV� �OD �SXEOLFDWLRQ�G�XQ�QRPEUH�FURLVVDQW �GH�FDV �LVROuV� �GHV �GHVFULSWLRQV
SKuQRW\SLTXHV�LQFRPSOtWHV�HW�GHV�GRQQuHV�H[SuULPHQWDOHV�KuWuURJtQHV��(Q�FRPELQDQW�GHV�DQDO\VHV�VWUXFWXUDOHV��PRGuOLVDWLRQV��'�GH�OD�SURWuLQH
KXPDLQH�)31���HW�IRQFWLRQQHOOHV��PHVXUHV�G�H[SUHVVLRQ�PHPEUDQDLUH��G�H[SRUW�GX�IHU�HW�GH�UuVLVWDQFH�o�O�KHSFLGLQH��QRXV�DYRQV�FODVVu�GH�PDQLtUH
REMHFWLYH����YDULDQWV�IDX[�VHQV�VXU�OHV����GuFULWV��%U��-��+DHPDWRO��������+XP��0XW��������+XP��0RO��*HQHW���������&HOD�QRXV�D�SHUPLV�GH�PHWWUH�HQ
uYLGHQFH�OH�GuIDXW�GH�VSuFL�FLWu�GH�SOXVLHXUV�RXWLOV�GH�KLuUDUFKLVDWLRQ�IRQFWLRQQHOOH��3RO\�3KHQ���6,)7�HW�0XWDWLRQ�7DVWHU���

3OXV�UuFHPPHQW��QRXV�DYRQV�GuPRQWUu�O�LQWuUvW�GHV�uWXGHV�VWUXFWXUH�IRQFWLRQ�GDQV�OD�FRPSUuKHQVLRQ�GHV�EDVHV�SK\VLRSDWKRORJLTXHV�GH�O�+&���(Q
QRXV�DSSX\DQW�VXU�O�uWXGH�IRQFWLRQQHOOH�GH�PXWDWLRQV�GuFULWHV�FKH]�GHV�SDWLHQWV�HW�GHV�DQDO\VHV�GH�G\QDPLTXH�PROuFXODLUH��QRXV�DYRQV�uWDEOL�TXH
GHV�UuVLGXV �SRODLUHV �HW �FKDUJuV�IRUPHQW �GHV �SRQWV �VDOLQV �HW �GHV �OLDLVRQV �K\GURJtQHV�DX�QLYHDX�LQWUDFHOOXODLUH� �&HV �OLDLVRQV �QRQ�FRYDOHQWHV
DSSDUDLVVHQW �UHODWLYHPHQW ��H[LEOHV� �(OOHV �SHUPHWWUDLHQW �DLQVL �o �OD �SURWuLQH �)31� �G�H[SRUWHU �OH �IHU �DX �WUDYHUV �GH �FKDQJHPHQWV �GH �FRQIRUPDWLRQV
UuYHUVLEOHV��1RXV�SHQVRQV�TXH�O�DOWuUDWLRQ�GH�FHV�OLDLVRQV�HVW�o�OD�EDVH�G�XQ�PuFDQLVPH�RULJLQDO�GH�SHUWH�GH�IRQFWLRQ�TXL�FRQFHUQHUDLW��o�FH�MRXU��XQ
WRWDO�GH����YDULDQWV��+DHPDWRORJLFD�������)DVHE��������

3LfFH�MRLQWH���$*+0����B6/&��$�B9)�GRF[
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%HQMDPLQ�'DXULDW

()�����6\QGURPH�SURJgURiGH�GH�:HUQHU���DVSHFWV�JgQgWLTXHV�HW�FOLQLTXHV�GH�OD�FRKRUWH�IUDQeDLVH�HW�SURSRVLWLRQ�G
XQ�SURWRFROH
GH�VXLYL

$XWHXUV��

%HQMDPLQ�'$85,$7������1DQF\�8+5+$00(5������&RULQQH�9,*28528;������3KLOLSSH�/$&52,;������+HQUL�$'$06.,������&LQG\�&2/621������)ORUHQFH
'(085*(5������+uOtQH�'2//)86������+HUYu�/(9(648(������9DOuULH�'528,1�*$55$8'�������&KULVWLQH�)5$1&$11(7�������)DELHQQH�*,8/,$12������
%HUWUDQG�,6,'25�������&ODXGH�025$,1(������0DUF�3,6725,86�������*ZHQDwO�/(*8<$'(5�������,VDEHOOH�5$,1*($5'�������0DUOtQH�5,2�������<YHV�-HDQ
%,*121������&DWKHULQH�<$5',1����

���*uQuWLTXH�0uGLFDOH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���2QFRJuQuWLTXH��&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
���&HQWUH�QDWLRQDO�GH�UuIuUHQFH�3DWKRORJLHV�5DUHV�GH�O
,QVXOLQR�6HFUuWLRQ�HW�GH�O
,QVXOLQR�5uVLVWDQFH��$3�+3�+{SLWDO�6DLQW�$QWRLQH��3$5,6��)UDQFH
���0uGHFLQH�9DVFXODLUH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���'HUPDWRORJLH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���*uQuWLTXH�0uGLFDOH��&+8�GH�&DHQ��&DHQ��)UDQFH
���*uQuWLTXH�0uGLFDOH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���*uQuWLTXH�0uGLFDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���0uGHFLQH�,QWHUQH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
����*uQuWLTXH�0uGLFDOH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
����*uQuWLTXH�0uGLFDOH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����*uQuWLTXH�0uGLFDOH��&+8�1LFH��1LFH��)UDQFH
����*uQuWLTXH�0uGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����0uGHFLQH�,QWHUQH��&+8�1DQWHV��1DQWHV��)UDQFH
����*uQuWLTXH�0uGLFDOH��&+8�3RLWLHUV��3RLWLHUV��)UDQFH
����(QGRFULQRORJLH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����*uQuWLTXH�0uGLFDOH��,QVWLWXW�,PDJLQH���+RSLWDO�1HFNHU��3DULV��)UDQFH

0RWV�FOHIV���ZHUQHU��SURJuURzGH��RQFRJuQuWLTXH��KuOLFDVH��:51

5gVXPg��

/H�V\QGURPH�GH�:HUQHU�DSSDUWLHQW�DX[�PDODGLHV�SURJuURzGHV��HQWUDLQDQW�XQ�YLHLOOLVVHPHQW�SUuPDWXUu�GHV�WLVVXV�PuVHQFK\PDWHX[�HW�uSLWKuOLDX[��HW
FRQFHUQH�XQH�SHUVRQQH�VXU�XQ�PLOOLRQ�DX�QLYHDX�PRQGLDO��6HV�VLJQHV�FDUGLQDX[�VRQW�OD�SHWLWH�WDLOOH��O�DWWHLQWH�FXWDQuH��OD�FDWDUDFWH�HW�OD�FDQLWLH
SUuFRFHV���LO�VH�FRPSOLTXH�GH�QRPEUHXVHV�SDWKRORJLHV�DVVRFLuHV�o�O�qJH�WHOOHV�TXH�O�RVWuRSRURVH��OHV�XOFtUHV�HW�OH�GLDEtWH��HW�OH�GuFtV�VXUYLHQW�YHUV
���DQV�GH�FDXVHV�FDUGLRYDVFXODLUHV�RX�QuRSODVLTXHV��/H�V\QGURPH�GH�:HUQHU�HVW�OLu�o�GHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�ELDOOuOLTXHV�GH�:51��FRGDQW
SRXU�XQH�KuOLFDVH�LPSOLTXuH�GDQV�GH�PXOWLSOHV�PuFDQLVPHV�UuJXODQW�HW�UuSDUDQW�O�$'1��/D�SULVH�HQ�FKDUJH�GH�FHV�SDWLHQWV�Q
HVW�SDV�VWDQGDUGLVuH�
GX�IDLW�GH�O
H[SUHVVLRQ�YDULuH��DX[�FRPSOLFDWLRQV�PLQHXUHV�SHX�GuFULWHV��$XFXQHV�GRQQuHV�UuFHQWHV�FOLQLTXH�RX�PROuFXODLUH�Q�uWDLHQW�GLVSRQLEOHV
FRQFHUQDQW�OHV�SDWLHQWV�IUDQsDLV�DWWHLQWV�GH�V\QGURPH�GH�:HUQHU�

&HWWH�uWXGH�D�UHFHQVu����FDV�HQ�)UDQFH��FRQ�UPuV�PROuFXODLUHPHQW��SRXU�OHVTXHOV�OHV�GRQQuHV�FOLQLTXHV�HW�JuQuWLTXHV�RQW�uWu�REWHQXHV�

6XU �OH �SODQ�PROuFXODLUH� ����PXWDWLRQV �GRQW ����LQuGLWHV �RQW �uWu �LGHQWL�uHV� �FHUWDLQHV �SURSUHV �o �GHV �UuJLRQV �IUDQsDLVHV� �6XU �OH �SODQ�FOLQLTXH� �O�qJH
PR\HQ �GH �GLDJQRVWLF �uWDLW �GH ����� ��f ����� �DQV� �OHV �VLJQHV �FDUGLQDX[ �uWDLHQW �LGHQWL�uV �FKH] ����� �GHV �SDWLHQWV� �'HV �DWWHLQWHV �MXVTX�DORUV �VRXV�
HVWLPuHV�RX�QRQ�DVVRFLuHV�FRPPH�O
K\SHUWHQVLRQ��OD�VXUGLWu��OHV�DWWHLQWHV�KuSDWLTXH��WK\URzGLHQQH��YDOYXODLUH�RX�FDSLOODLUH�uWDLHQW�IUuTXHQWHV���OHV
FRPSOLFDWLRQV�REVWuWULFDOHV�SDUDLVVDLHQW�V\VWuPDWLTXHV��/H�GuFtV�VXUYHQDLW�o�������f������DQV�GH�FDXVH�SULQFLSDOHPHQW�FDQFuUHXVH��/HV�QuRSODVLHV
OHV�SOXV�IUuTXHPPHQW�UDSSRUWuHV�uWDLHQW�OHV�VDUFRPHV�GHV�WLVVXV�PRXV��OHV�KuPRSDWKLHV��OHV�FDUQLQRPHV�PDPPDLUHV�HW�OHV�PuODQRQHV��HQ
FRKuUHQFH �DYHF �OD �OLWWuUDWXUH �GX �V\QGURPH �GH �:HUQHU� �H[FHSWuV �SRXU �OHV �FDUFLQRPHV �GX �VHLQ �SOXV �QRPEUHX[ �FKH] �QRV �SDWLHQWV� �0DOJUu
O�KRPRJuQuLWu�GHV�SULQFLSDX[�VLJQHV��GHV�IRUPHV�o�uYROXWLRQ�PRLQV�VuYtUH�VHPEOHQW�H[LVWHU��VDQV�IDFWHXU�SUuGLFWLI�LGHQWL�u��&HV�GRQQuHV�FOLQLTXHV
SHUPHWWHQW�GH�SURSRVHU�XQ�SURWRFROH�GH�SULVH�HQ�FKDUJH�HW�GH�VXUYHLOODQFH�VSuFL�TXH�GX�V\QGURPH�GH�:HUQHU�
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$ODLQ�&$/(1'(5

()�����/D�VDUFRiGRVH��XQ�PRGfOH�GH�UHODWLRQ�JfQH�HQYLURQQHPHQW���'H�O
DQDO\VH�JgQgWLTXH�c�O
DGDSWDWLRQ�WKgUDSHXWLTXH�GDQV�OHV
IRUPHV�VgYfUHV

$XWHXUV��

$ODLQ�&$/(1'(5������'RPLQLTXH�9$/(<5(������'RPLQLTXH�,65$(/�%,(7������&ODLUH�%$5'(/������3LHUUH�52//$7�)$51,(5������9LQFHQW�&277,1������9DOuULH
%(61$5'������<YHV�3$&+(&2������*6)�*URXSH�6DUFRzGRVH�)UDQFH����

���*uQuWLTXH�0ROuFXODLUH�HW�0uGLFDOH��+RVSLFHV�&LYLOV�GH�/<21��/<21��)UDQFH
���6HUYLFH�GH�SQHXPRORJLH��+{SLWDO�$YLFHQQH��3$5,6��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH��+{SLWDO�(XURSuHQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH
���6HUYLFH�GH�ELRVWDWLVWLTXHV��+RVSLFHV�&LYLOV�GH�/<21��/<21��)UDQFH
���6HUYLFH�GH�%LR�,QIRUPDWLTXH�HW�%LR�6WDWLVWLTXHV��+RVSLFHV�&LYLOV�GH�/<21��/<21��)UDQFH
���6HUYLFH�GH�SQHXPRORJLH��+RVSLFHV�&LYLOV�GH�/<21��/<21��)UDQFH
���($��������(TXLSH�+\SR[LH�HW�3RXPRQ��8QLYHUVLWu�3DULV�;,,,��3$5,6��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH��+{SLWDO�$YLFHQQH��3$5,6��)UDQFH

0RWV�FOHIV���JUDQXORPDWRVHV��VDUFRzGRVH��JtQH��HQYLURQQHPHQW��DXWRSKDJLH��P725

5gVXPg��

/D �VDUFRiGRVH ��PDODGLH �GH �%(61,(5�%2(&.�6&+$80$11 �� �20,0 �������� �HVW �XQH �PDODGLH �LQrDPPDWRLUH �V\VWgPLTXH �FDUDFWuULVuH �SDU �OD
IRUPDWLRQ�GH�JUDQXORPHV�gSLWKgOLRiGHV �HW �JLJDQWRFHOOXODLUHV �GDQV�OH �SRXPRQ� �'�DXWUHV�RUJDQHV�VRQW �SOXV �RX�PRLQV�IUuTXHPPHQW�D�HFWuV� ��LO
�XYuLWH�VDUFRzGRVLTXH��SHDX��DUWLFXODWLRQV��V\VWtPH�QHUYHX[�����/D�SUuYDOHQFH�HVW�HVWLPuH�HQWUH���VXU������HW���VXU�������HW�OD�PDODGLH�VH�GuFODUH
JuQuUDOHPHQW�HQWUH����HW����DQV��/�DXJPHQWDWLRQ�GX�ULVTXH�UHODWLI��55� ������FKH]�OHV�DSSDUHQWuV�DX�SUHPLHU�GHJUu�HW�O�H[LVWHQFH�GH���c�����GH
IRUPHV�IDPLOLDOHV �VXJJtUHQW �XQH �SUuGLVSRVLWLRQ �JuQuWLTXH �DVVRFLuH �o �GHV �IDFWHXUV �WR[LTXHV �HQYLURQQHPHQWDX[� �/HV �ORFXV �KLVWRULTXHPHQW
LPSOLTXuV�VHUDLHQW�FHUWDLQV�JuQRW\SHV�+/$�,��%��%���HW�,,��'5%������HW�GHV�613��YDULDQWV��DX�VHLQ�GHV�JtQHV�DVVRFLuV�o�OD�UuJXODWLRQ�GH�O�DFWLYDWLRQ
GHV�O\PSKRF\WHV�7��%71/����GH�O�DSRSWRVH��$1;$����RX�GX�F\WRVTXHOHWWH�LQWUDFHOOXODLUH��&&'&��%���'HSXLV�������QRXV�DYRQV�FROOHFWu�o�WUDYHUV�OH
UuVHDX�QDWLRQDO�*6)�SUtV�GH�����IRUPHV�IDPLOLDOHV�GH�VDUFRiGRVH�o�������RX�SOXV��GH�FDV�OLuV�DX�SUHPLHU�GHJUu�HW�GHV�75,26�SgGLDWULTXHV
�HQIDQW���SDUHQWV�VDLQV���D�Q�GH�GLVSRVHU�GDQV�QRWUH�FRKRUWH�GHV�VLWXDWLRQV�GH�WUDQVPLVVLRQ�KuUuGLWDLUH�o�IRUWH�SuQuWUDQFH��GH�W\SH�DXWRVRPLTXH
GRPLQDQW��SURMHW�6$5&)$0��� �7URLV�DQQuHV�G�DQDO\VH�JuQuWLTXH�HQ�:+2/(�(;20(�RQW�SHUPLV�G�LGHQWL�HU�XQH�VuULH�GH����JfQHV �SUuVHQWDQW�GHV
PXWDWLRQV�GuOuWtUHV�HW�GRQW�OHV�IRQFWLRQV�SK\VLRORJLTXHV�VRQW�FHQWUuHV�DXWRXU�GH�OD�UgJXODWLRQ�GH�OnDXWRSKDJLH��7URLV�YRLHV�GH�UuJXODWLRQ�VRQW
PLVHV�HQ�DYDQW��DX�VHLQ�PvPH�GX�SURFHVVXV�DXWRSKDJLTXH��GH�OD�5KR�*73DVH�5DF��HW�GX�FRPSOH[H�PXOWLIRQFWLRQQHO�P725��3OXV�UuFHPPHQW��QRXV
DYRQV�LQLWLu�XQH�gWXGH�GH�FRUUgODWLRQ�JgQRW\SH�TXL�VXJJtUH�TXH�OHV�IRUPHV�VuYtUHV��PXOWL�V\VWuPLTXHV�HW�SRWHQWLHOOHPHQW�OuWDOHV�VHPEOHQW
SUuIuUHQWLHOOHPHQW�DVVRFLuHV�o�XQ�SHWLW�QRPEUH�GH�JtQHV��RXYUDQW�OD�YRLH�o�XQH�DGDSWDWLRQ�WKgUDSHXWLTXH �SRXU�OHV�SDWLHQWV�DQDO\VuV�HQ
JuQRW\SH� �1RV �UuVXOWDWV� �LQuGLWV �GDQV �OH �FRQWH[WH �LQWHUQDWLRQDO� �SHUPHWWHQW �G�HQYLVDJHU �O�XWLOLVDWLRQ �SOXV �SUuFRFH �G�LPPXQRVXSSUHVVHXUV
�D]DWKLRSULQH��TXL�FLEOH�5DF��HW�OHV�LQKLELWHXUV�GH�P725��HYHUROLPXV�HW�GuULYuV���&HV�GRQQuHV�VRQW�uWu�UuFHPPHQW�SXEOLuHV�HW�VRXPLVHV�uJDOHPHQW
o�XQH�UHYXH�G�RSLQLRQ�GDQV�OD�UHYXH�75(1'6�,1�,00812/2*<��SUu�DFFHSWDWLRQ������MXLOOHW�������

&DOHQGHU�$� �/LP�&;��:HLFKKDUW�7��HW�DO��([RPH�VHTXHQFLQJ�DQG�SDWKRJHQLFLW\�QHWZRUN�DQDO\VLV�RI��YH�)UHQFK�IDPLOLHV�LPSOLFDWH�P725�VLJQDOOLQJ
DQG�DXWRSKDJ\�LQ�IDPLOLDO�VDUFRLGRVLV��(XU�5HVSLU�-�������$XJ������������30,'����������

%HVQDUG�9��&DOHQGHU�$��%RXYU\�'��HW�DO��*���5�12'��YDULDQW�LQ�D�IDPLO\�ZLWK�VDUFRLGRVLV��5HVSLU�5HV�������0DU���������������30,'����������

&DOHQGHU�$��5ROODW�)DUQLHU�3$��%XLVVRQ�$��HW�DO��:KROH�H[RPH�VHTXHQFLQJ�LQ�WKUHH�IDPLOLHV�VHJUHJDWLQJ�D�SHGLDWULF�FDVH�RI�VDUFRLGRVLV��%0&�0HG
*HQRPLFV�������0DU���������������30,'����������

1DWKDQ�1��6LOHR�&��&DOHQGHU�$��HW�DO��3DHGLDWULF�VDUFRLGRVLV��3DHGLDWU�5HVSLU�5HY�������)HE�������������30,'����������

�
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<DQQLFN�/(�%5,6

()�����7HFKQLTXH�LQQRYDQWH�GH�3&5�VDQV�H[WUDFWLRQ�SUgDODEOH�GH�On$'1�SRXU�OH�GLDJQRVWLF�FRPELQg�GH�OD�PXWDWLRQ�GX�IDFWHXU�9
/HLGHQ�HW�*�����$�GX�JfQH�GH�OD�SURWKURPELQH

$XWHXUV��

'HVMRQTXHUHV�$OH[DQGUH������/LVHORW�'HWHPPHUPDQ������&DWKHULQH�7HUQLVLHQ������0DUF�)RXDVVLHU������%HQMDPLQ�*LOOHW������0DULH�&�%uQu������<DQQLFN�/H
%ULV�������

���+uPDWRORJLH�ELRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���/D&DU��/D&DU�0';��/LtJH��%HOJLTXH
���+uPDWRORJLH�%LRORJLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���&5&1$��805������,16(50��1DQWHV��)UDQFH

0RWV�FOHIV���IDFWHXU�9�/HLGHQ�SURWKURPELQH�/DPS�3&5

5gVXPg��

/HV�PXWDWLRQV�GX�IDFWHXU���/HLGHQ��)���HW�*�����$�GX�JtQH�GH�OD�SURWKURPELQH��)��*�����$���VRQW�GHV
IDFWHXUV�JuQuWLTXHV�SUuGLVSRVDQW�o�OD�WKURPERVH�IUuTXHPPHQW�UHWURXYuV�GDQV�OD�SRSXODWLRQ�GH�SDWLHQWV
WKURPERWLTXHV��D\DQW�FRQGXLW�o�UHFRPPDQGHU�OHXU�UHFKHUFKH�GDQV�OH�FDGUH�GHV�ELODQV�GH�WKURPERSKLOLH��/D
3&5 �SDU �DPSOL�FDWLRQ �HQ �ERXFOH ��/$03 �3&5� �HVW �XQH �WHFKQLTXH �UuFHQWH �SHUPHWWDQW �XQH �DPSOL�FDWLRQ
LVRWKHUPLTXH��/H�EXW�GH�FHWWH�uWXGH�uWDLW�GH�YDOLGHU�XQH�PuWKRGH�TXDOLWDWLYH�FRPELQuH�SHUPHWWDQW�OD
GuWHFWLRQ�VLPXOWDQuH�GHV�PXWDWLRQV�GX�)��HW�GX�)��*�����$�SDU�XQH�WHFKQLTXH�GH�/$03�3&5�GLUHFWHPHQW
VXU�VDQJ�WRWDO�VDQV�H[WUDFWLRQ�G�$'1�

/D�YDOLGDWLRQ�FRQFHUQDLW�OD�WURXVVH�/&�),,	)9/�/3���d��/D&$5�0';�7HFKQRORJLHV��TXL�XWLOLVH��i/�GH�VDQJ
WRWDO �RX �GH �O�$'1� �/D �WHFKQLTXH �FRPSRUWH �FLQT �SKDVHV� �UHVSHFWLYHPHQW �XQH �O\VH �VXLYLH �G�DPSOL�FDWLRQ
LVRWKHUPH� �GH �GuQDWXUDWLRQ� �G�K\EULGDWLRQ �HW �GH �IXVLRQ �DYHF �GuWHFWLRQ �HQ ��XRUHVFHQFH� �/D �3&5 �XWLOLVH ��
SULPHUV�GL�uUHQWV�SRXU�FKDTXH�FLEOH��SHUPHWWDQW�O�DPSOL�FDWLRQ�GH�)��HW�)��HQ�PvPH�WHPSV��/D�GuWHFWLRQ
VH�IDLW�SDU�DQDO\VH�GHV�SUR�OV�GH�IXVLRQ��GDQV�GHX[�FDQDX[�GH��XRUHVFHQFH��o�O�DLGH�G�XQH�VRQGH�VSuFL�TXH
�PXWDWLRQ �SRXU �)� �HW �VLWH �VDXYDJH �SRXU �)�� �HW �G�XQ �TXHQFKHU� �/�LQWuJUDOLWu �GHV �UuDFWLRQV �D �uWu �H�HFWXuH
GLUHFWHPHQW�VXU�/&��d��5RFKH���/�DQDO\VH�GHV�SUR�OV�GH�IXVLRQ�HVW�UuDOLVDEOH�YLVXHOOHPHQW�DYHF�OH�ORJLFLHO
5RFKH�RX�DYHF�XQ�ORJLFLHO�DXWRPDWLVu�HQ�OLJQH��0RELROLQN��

'HX[�W\SHV�G�uFKDQWLOORQV�RQW�uWu�XWLOLVuV�� �GH�O�$'1�GH����SDWLHQWV��FRQVHUYu�o���e&��HW�XQH�VuULH
SURVSHFWLYH�GH����SUuOtYHPHQWV�GH�VDQJ�WRWDO��FRQVHUYu����MRXUV�o���e&�SXLV�FRQJHOu�o����e&���/HV
WHFKQLTXHV �XVXHOOHV �GX �ODERUDWRLUH �RQW �uWu �XWLOLVuHV �FRPPH �VWDQGDUG� �8QH �3&5 �VSuFL�TXH �G�DOOtOH �GX �)�
VDXYDJH� �GX �)� �*�����$ �HW �GX �)� �FRPPH �WuPRLQ �G�DPSOL�FDWLRQ �D �uWu �XWLOLVuH �DYHF �XQH �GuWHFWLRQ �HQ
6<%5d*UHHQ�VXU �/&��d��8QH�WHFKQLTXH�GH�3&5�DYHF�VRQGHV�G
K\EULGDWLRQ�o�WUDQVIHUW �G
uQHUJLH �SDU
UuVRQDQFH ��XRUHVFHQWH ��)5(7� �VXU �5RWRU*HQHd �VHORQ �$PH]LDQH �1 �HW �DO� ������� �D �uWu �XWLOLVuH �SRXU �OD
GuWHFWLRQ�GHV�PXWDWLRQV�GX�)���7RXV�FHV�uFKDQWLOORQV�RQW�uWu�VuOHFWLRQQuV�DSUtV�DYRLU�uWu�WHVWuV�DYHF�OHV
GHX[�WHFKQLTXHV�GH�3&5�VWDQGDUG��VWDWXWV�VDXYDJH�����)��HW����)���HW�PXWuV�KRPR]\JRWH�����)��HW���)��
RX�KuWuUR]\JRWH�����)��HW����)��� �'DQV�WRXV�OHV�FDV��OH�VWDWXW�LGHQWL�u�SDU�OHV�WHFKQLTXHV�VWDQGDUG�D�uWu
FRQ�UPu�DYHF�OH�QRXYHDX�WHVW��/HV�WHVWV�GH�UHSURGXFWLELOLWu�RQW�uJDOHPHQW�uWu�FRQFRUGDQWV�o������

$X�WRWDO��FHWWH�WHFKQLTXH�QRYDWULFH�G�DPSOL�FDWLRQ�HQ�ERXFOH�SHUPHW�G�REWHQLU�HQ����PLQXWHV�OHV�UuVXOWDWV
GHV�GHX[�PXWDWLRQV�HQ�XQH�uWDSH�DYHF�XQH�LQVWUXPHQWDWLRQ�FODVVLTXH�GH�ELRORJLH�PROuFXODLUH��(Q�H�HW�XQ
DOLTXRWH �GH�VDQJ�O\Vu �HVW �GLUHFWHPHQW �PuODQJu�DX[�UuDFWLIV �G�DPSOL�FDWLRQ �HW �GH �GuWHFWLRQ� �/HV �UuVXOWDWV
VRQW �DLQVL �REWHQXV �SOXV �UDSLGHPHQW �TX�DYHF �OHV �WHFKQLTXHV �FRQYHQWLRQQHOOHV� �/D �PuWKRGH �HVW ��H[LEOH �HW
SHUPHW�XQH�GuWHFWLRQ�LQGLYLGXHOOH�RX�SDU�VuULHV�HQ�IRQFWLRQ�GH�O
RUJDQLVDWLRQ�GX�ODERUDWRLUH�TXL�OH�UuDOLVH�

3LfFH�MRLQWH���DEVWUDFW�),,)9�/$&$5B$VVLVHV������GRF[
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0DXG�7866($8

()�����([SORUDWLRQ�JgQgWLTXH�GnXQH�FRKRUWH�GH�OXSXV�SgGLDWULTXH�HW�IDPLOLDO

$XWHXUV��

0DXG�7866($8������-HVVLFD�0,&+(/������$XGUH\�/$%$/0(������0DULQH�9,//$5'������0DJDOL�3(55(7������6HEDVWLHQ�9,(/���������-HDQ�&KULVWRSKH�/(*$
�����-HDQ�)UDQsRLV�9,$//$5'������%ULJLWWH�%$'(5�0(81,(5������&KULVWRSKH�0$/&86������(PLOLH�&+23,1������7KLHUU\�:$/=(5������*DHWDQ�/(6&$�����
$OH[DQGUH�%(/27�������

���/DERUDWRLUH�GH�JuQuWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
���6HUYLFH�G
,PPXQRORJLH�%LRORJLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
���,QVHUP��8������&HQWUH�,QWHUQDWLRQDO�GH�5HFKHUFKH�HQ�,QIHFWLRORJLH��&,5,��/<21��)UDQFH
���6HUYLFH�GH�PuGHFLQH�LQWHUQH�HW�YDVFXODLUH��&HQWUH�+RVSLWDOLHU�/\RQ�6XG��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
���&OLQLTXH�GH�0uGHFLQH�,QWHUQH�HW�0DODGLHV�,QIHFWLHXVHV��6HUYLFH�G
+uPDWRORJLH��+{SLWDO�+DXW�/uYvTXH��3HVVDF��)UDQFH��3(66$&��)UDQFH
���6HUYLFH�G
,PPXQR�+uPDWRORJLH�HW�5KXPDWRORJLH�SuGLDWULTXHV��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��3$5,6��)UDQFH
���/DERUDWRLUH�G�LPPXQRORJLH��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
���&HQWUH�GH�%LRWHFKQRORJLH�&HOOXODLUH��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH
���6HUYLFH�GH�QuSKURORJLH��UKXPDWRORJLH�HW�GHUPDWRORJLH�SuGLDWULTXHV��+RVSLFHV�&LYLOV�GH�/\RQ��/<21��)UDQFH

0RWV�FOHIV���([RPH�OXSXV�G\VLPPXQLWu�$'$5

5gVXPg��

/HV�SURJUtV�UuFHQWV�HQ�JuQuWLTXH�DSSOLTXuV�DX�FKDPS�GHV�PDODGLHV�DXWR�LPPXQHV�RQW�SHUPLV�GH�PHWWUH�HQ�uYLGHQFH�GHV�VXVFHSWLELOLWuV�JuQuWLTXHV
GH�W\SH�PHQGuOLHQQH�o�FHUWDLQV�FDV�GH�OXSXV�uU\WKuPDWHX[�V\VWuPLTXH��QRWDPPHQW�GDQV�OHV�IRUPHV�SuGLDWULTXHV�GRQW�OD�VuYuULWu�FOLQLTXH�HVW
SDUWLFXOLtUHPHQW �LPSRUWDQWH� �/�uWXGH �GH �FHV �DQRPDOLHV� �WRXFKDQW �HQWUH �DXWUHV �DX[ �GL�uUHQWHV �YRLHV �GH �O�LPPXQLWu �LQQuH� �SHUPHW �XQH �PHLOOHXUH
FRPSUuKHQVLRQ�GH�OD�SK\VLRSDWKRORJLH�GH�OD�PDODGLH�OXSLTXH�HW�GH�VRQ�KuWuURJuQuLWu�

1RWUH�uWXGH�YLVDLW�o�PHWWUH�HQ�uYLGHQFH�GH�QRXYHOOHV�IRUPHV�GX�OXSXV�PRQRJuQLTXH�����SDWLHQWV�RQW�DLQVL�EuQu�FLuV�G�XQ�VuTXHQsDJH�GH�O�H[RPH�
8QH�DQDO\VH�SDU�&*+�DUUD\�D�uJDOHPHQW�uWu�UuDOLVuH�SRXU�O�DQDO\VH�GHV�&19��8QH�uWXGH�GX�QRPEUH�GH�FRSLHV�GX�JtQH�&��SDU�GG3&5�D�FRPSOuWu
O�DQDO\VH�JuQuWLTXH�SRXU�PHWWUH�HQ�uYLGHQFH�XQH�uYHQWXHOOH�GuOuWLRQ�GX�JtQH��IDFWHXU�GH�ULVTXH�FRQQX�GH�OD�PDODGLH�

1RXV�DYRQV�UHWURXYu�GHV�YDULDQWV�GuOuWtUHV�GDQV�$'$5�HW�(79���GHX[�JtQHV�GuMo�GuFULWV�HQ�SDWKRORJLH�KXPDLQH��8Q�QRXYHDX�JtQH�LPSOLTXu�GDQV
GHV�IRUPHV�G�DXWR�LPPXQLWu�IDPLOLDOH�D�uWu�LGHQWL�u�JUqFH�o�GHX[�YDULDQWV�SDWKRJuQLTXHV�LGHQWL�uV�GDQV�GHX[�IDPLOOHV�GL�uUHQWHV��/D�VuJUuJDWLRQ
IDPLOLDOH�HVW�HQ�IDYHXU�G�XQH�WUDQVPLVVLRQ�GRPLQDQWH�DYHF�H[SUHVVLYLWu�YDULDEOH��'�DXWUHV�JtQHV�FDQGLGDWV��1/5&���&'����%$1.���IRQW�O�REMHW
G�DQDO\VHV�JuQuWLTXHV�HW�IRQFWLRQQHOOHV�FRPSOuPHQWDLUHV��1RXV�DYRQV�uJDOHPHQW�PLV�HQ�uYLGHQFH�XQ�Gu�FLW�FRPSOHW�HQ�&�$�

1RWUH�uWXGH�D�SHUPLV�OD�PLVH�HQ�uYLGHQFH�G�XQ�QRXYHDX�JtQH�LPSOLTXu�GDQV�GHV�IRUPHV�IDPLOLDOHV�G�DXWR�LPPXQLWu�HW�GH�OXSXV��'�DXWUHV�JtQHV
FDQGLGDWV�IRQW�O�REMHW�G�H[SORUDWLRQV�JuQuWLTXHV�HW�IRQFWLRQQHOOHV��1RXV�DYRQV�GuPRQWUu�O�LQWuUvW�HW�OD�IDLVDELOLWu�GH�OD�UHFKHUFKH�GHV�&19�GX�JtQH
&��SRXU�OD�PLVH�HQ�uYLGHQFH�GH�FH�IDFWHXU�GH�ULVTXH��/D�GHVFULSWLRQ�GH�FHV�IRUPHV�PRQRJuQLTXHV�GH�OD�PDODGLH�SHUPHW�XQH�DYDQFuH�GDQV�OD
FRPSUuKHQVLRQ�GH�OD�SK\VLRSDWKRORJLH�GH�OD�PDODGLH��DYHF�OD�SRVVLELOLWu�GH�YRLU�VH�GuYHORSSHU�GHV�WUDLWHPHQWV�SHUVRQQDOLVuV��SOXV�DGDSWuV�DX�SUR�O
GH�FKDTXH�PDODGH��
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6</9,(�%$11:$57+

()�����0LWRGLDJ��OH�UgVHDX�IUDQeDLV�GHV�ODERUDWRLUHV�GH�GLDJQRVWLF�GHV�PDODGLHV�PLWRFKRQGULDOHV

$XWHXUV��

6\OYLH�%$11:$57+������3DWUL]LD�$0$7,�%211($8������&uOLQH�%5,6������9DOuULH�'(648,5(7�%5,6������*XHJHQ�1$,*������'DYLG�*28'(1(*(������$OLFH
&+285<������&uFLOH�528=,(5������$QQDEHOOH�&+$866(127������.RQVWDQWLQD�)5$*$.,������6DPLUD�$,7�(/�0.$'(0�6$$',������0DULH�/DXUH�0$57,1�
1(*5,(5������$XUuOLHQ�75,028,//(������6WuSKDQH�$//28&+(������*DHOOH�+$5'<������&ODLUH�0DULH�'+$(1(16������$XURUH�'(926������&uFLOH
$&48$9,9$�%285'$,1������&uFLOH�3$*$1������6RSKLH�9$66(85������3DXOLQH�*$,*1$5'������$EGHOKDPLG�6/$0$������&ODXGH�-$5'(/�������%HQRLW
58&+(721�������*LXOLD�%$5&,$�������-HDQ�3DXO�%211()217�������-XOLH�67())$1�������$QQH�6RSKLH�/(%5(�������3DVFDO�5(<1,(5������9uURQLTXH
3$48,6�)/8&./,1*(5������9LQFHQW�352&$&&,2�����

���8QLYHUVLWu�&{WH�G�$]XU��,16(50�8������&156�805������,5&$1��&+8�GH�1LFH��1LFH��)UDQFH
���'uSDUWHPHQW�GH�%LRFKLPLH�*uQuWLTXH��805�&156�����,16(50������&+8�G
$QJHUV��$QJHUV��)UDQFH
���'uSDUWHPHQW�GH�%LRFKLPLH�*uQuWLTXH��805�&156������,16(50�������&+8�G
$QJHUV��$QJHUV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��&+8�&DHQ��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�*uQuWLTXH�0ROuFXODLUH��&+8�*UHQREOH��*UHQREOH��)UDQFH
���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0ROuFXODLUH��&+8�GH�/LOOH��/LOOH��)UDQFH
���0DODGLHV�KuUuGLWDLUHV�GX�PuWDEROLVPH��+&/�*+�(VW��&HQWUH�GH�ELRORJLH�HW�3DWKRORJLH�(VW��&+8�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�%LRFKLPLH��$3�+3��/H�.UHPOLQ�%LFvWUH��&+8�%LFvWUH��3DULV��)UDQFH
����8)�&DUGLR�HW�0\RJuQuWLTXH�%LRFKLPLH�0uWDEROLTXH��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
����8)�&DUGLR�HW�0\RJuQuWLTXH�%LRFKLPLH�0uWDEROLTXH��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
����*uQuWLTXH�0uGLFDOH��+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��+{SLWDO�0DLVRQ�%ODQFKH���&+8�GH�5HLPV��5HLPV��)UDQFH
����'uSDUWHPHQW�GH�%LRFKLPLH�*uQuWLTXH��805�&156������,16(50�������&+8�G�$QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���0DODGLHV�PLWRFKRQGULDOHV��GLDJQRVWLF��UuVHDX�QDWLRQDO

5gVXPg��

/HV�PDODGLHV�PLWRFKRQGULDOHV�FRQVWLWXHQW�XQ�JURXSH�GH�PDODGLHV�UDUHV�H[WUvPHPHQW�KuWuURJtQHV�WDQW�VXU�OH�SODQ�FOLQLTXH�TXH�JuQuWLTXH��(OOHV�VRQW
GXHV �o �XQ �Gu�FLW �uQHUJuWLTXH �FDXVu �SDU �XQ �G\VIRQFWLRQQHPHQW �GH �OD �FKDyQH �UHVSLUDWRLUH �PLWRFKRQGULDOH� �&HV �PDODGLHV �UuVXOWHQW �GH �YDULDQWV
SDWKRJtQHV�WRXFKDQW�O�$'1�PLWRFKRQGULDO��$'1PW��RX�OHV�JtQHV�QXFOuDLUHV��$'1Q���/HXU�GLDJQRVWLF�HVW�FRPSOH[H�HW�UHSRVH�VXU�XQ�IDLVFHDX
G�DUJXPHQWV��FOLQLTXHV��ELRFKLPLTXHV��KLVWRORJLTXHV���PDLV�VHXOH�O�LGHQWL�FDWLRQ�GX�JtQH�UHVSRQVDEOH�SHUPHW�G�DSSRUWHU�OH�GLDJQRVWLF�GH�FHUWLWXGH�
3RXU�FHOD��GL�uUHQWHV�DSSURFKHV�SDU�1*6�VRQW�XWLOLVuHV��VuTXHQsDJH�FRPSOHW�GH�O�$'1PW��SDQHOV�GH�JtQHV�QXFOuDLUHV��H[RPH���

&Uuu�HQ�������OH�UuVHDX�0LWR'LDJ�UHJURXSH�OHV����ODERUDWRLUHV�IUDQsDLV�LPSOLTXuV�GDQV�OH�GLDJQRVWLF�GHV�PDODGLHV�PLWRFKRQGULDOHV�&H�UuVHDX�HVW
DGRVVu�DX[���FHQWUHV�GH�UuIuUHQFHV�PDODGLHV�UDUHV�SRXU�OHV�PDODGLHV�PLWRFKRQGULDOHV���&$/,6621��&+8�GH�1LFH��HW�&$5$00(/��K{SLWDO�1HFNHU��TXL
IRQW �SDUWLH �GH �OD ��OLtUH �QHXURPXVFXODLUH �)LOQHPXV� �0LWR'LDJ �HVW �FRPSRVu �G�XQH �VRL[DQWDLQH �GH �PHPEUHV ��ELRORJLVWHV �PuGLFDX[� �JuQuWLFLHQV
PROuFXODLUHV�HW�FOLQLFLHQV��FKHUFKHXUV��ELRFKLPLVWHV��TXL�FROODERUHQW�DFWLYHPHQW��$LQVL��HQ�������XQH�FRKRUWH�GH�����SDWLHQWV�VXVSHFWV�GH�PDODGLHV
PLWRFKRQGULDOHV�D�uWu�FRQVWLWXuH�HW�DQDO\VuH�SDU�O�HQVHPEOH�GHV�ODERUDWRLUHV�GH�0LWR'LDJ��&HWWH�uWXGH�D�GuPRQWUu�O�LPSRUWDQFH�GH�UHFKHUFKHU�OHV
YDULDQWV�UDUHV�GH�O�$'1PW�DYHF�XQH�LGHQWL�FDWLRQ�GH�YDULDQWV�SDWKRJtQHV�GDQV������GHV�FDV��-��0HG��*HQHW���������/D�VWUDWuJLH�G�DQDO\VH�GH�FHV
SDWKRORJLHV�HW�OHV�RXWLOV�PROuFXODLUHV�HW�ELRFKLPLTXHV�VRQW�UHYXV�UuJXOLtUHPHQW�HW�GHV�uFKDQJHV�G�uFKDQWLOORQV�LQWHUODERUDWRLUHV�VRQW�uJDOHPHQW
RUJDQLVuV�DQQXHOOHPHQW�DX�VHLQ�GX�UuVHDX��/HV�UuVXOWDWV�REWHQXV�SDU�OHV�GL�uUHQWHV�uTXLSHV�VRQW�FROOLJuV�HW�DQDO\VuV�D�Q�G�KDUPRQLVHU�OHV�ERQQHV
SUDWLTXHV�GH�ODERUDWRLUHV�HW�uWDEOLU�GHV�UHFRPPDQGDWLRQV�VSuFL�TXHV�SRXU�OH�GLDJQRVWLF�GHV�PDODGLHV�PLWRFKRQGULDOHV��

$FWXHOOHPHQW� �OH �UuVHDX �0LWR'LDJ �FRQVWLWXH �XQH �EDVH �GH �GRQQuHV �FOLQLFR�ELRORJLTXH �QDWLRQDOH �VSuFL�TXH �SRXU �OHV �PDODGLHV �PLWRFKRQGULDOHV
�0LWR0DWFKHU��

/HV �GL�uUHQWHV �DFWLRQV �GH �0LWR'LDJ �SHUPHWWHQW �GRQF �G�DPuOLRUHU �OH �GLDJQRVWLF �HW �OD �SULVH �HQ �FKDUJH �GHV �SDWLHQWV �VXVSHFWV �GH �PDODGLH
PLWRFKRQGULDOH�

KWWSV���ZZZ�PLWRGLDJ�IU�KRPH�SKS�

3LfFH�MRLQWH���0LWR'LDJ��GRF[
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0DUWLQ�.5$+1

()�����8Q�QRXYHDX�YDULDQW�GgOgWfUH�GX�JfQH�&$31��LPSOLTXg�GDQV�XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�GH�FDOSDiQRSDWKLH

$XWHXUV��

0DUWLQ�.UDKQ���������0DWKLHX�&HULQR���������(PPDQXHOOH�&DPSDQD�6DORUW������3DVFDO�&LQWDV������'LPLWUL�5HQDUG������$OH[DQGUD�6DOYL������5DXO�-XQWDV
0RUDOHV������&uOLQH�7DUG���������)UDQFH�/HWXUFT�������7DQ\D�6WRMNRYLF������1DWKDOLH�%RQHOOR�3DORW���������6YHWODQD�*RURNKRYD���������-uUuPLH�0RUWUHX[
��������$QGUH�0DXHV�GH�3DXOD����������1LFRODV�/uY\����������-HDQ�3RXJHW������0LUHLOOH�&RVVuH�����������0DUF�%DUWROL������6KDKUDP�$WWDULDQ��������

���0DUVHLOOH�0HGLFDO�*HQHWLFV�,QVHUP�$08�8������$L[�0DUVHLOOH�8QLYHUVLWu��0DUVHLOOH��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH��$3+0��0DUVHLOOH��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH��$3+0��0DUVHLOOH��)UDQFH
���&HQWUH�GH�UuIuUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�HW�GH�OD�6/$��$3+0��0DUVHLOOH��)UDQFH
���&HQWUH�GH�UuIuUHQFH�GH�SDWKRORJLH�QHXURPXVFXODLUHV���+{SLWDO�3XUSDQ��&+8�GH�7RXORXVH����7RXORXVH��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8�GH�1yPHV��1yPHV��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�GH�0DODGLHV�5DUHV��8QLYHUVLWu�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���&HQWUH�GH�UuIuUHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��$3+3��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���8������6HUYLFH�GH�QHXURORJLH��&+8�GH�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�%LRFKLPLH�HW�*uQuWLTXH�0ROuFXODLUH��+{SLWDO�&RFKLQ���$3+3��3DULV��)UDQFH
����6HUYLFH�G�DQDWRPLH�SDWKRORJLTXH�HW�GH�QHXURSDWKRORJLH��&+8�/D�7LPRQH��$3+0��0DUVHLOOH��)UDQFH
����'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH��$L[�0DUVHLOOH�8QLYHUVLWu��0DUVHLOOH��)UDQFH
����/DERUDWRLUH�GH�*uQuWLTXH�PROuFXODLUH��&+58�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����/DERUDWRLUH�GH�*uQuWLTXH�GH�PDODGLHV�UDUHV��8QLYHUVLWu�GH�0RQWSHOOLHU��0RWSHOOLHU��)UDQFH
����&HQWUH�GH�UuIuUHQFH�GH�SDWKRORJLH�QHXURPXVFXODLUHV���$3+0��0DUVHLOOH��)UDQFH

0RWV�FOHIV���&$31���GRPLQDQW��FDOSDzQRSDWKLH��1*6

5gVXPg��

/HV�P\RSDWKLHV�GHV�FHLQWXUHV�SUuVHQWHQW�XQH�JUDQGH�KuWuURJuQuLWu�JuQuWLTXH�DYHF�SOXV�GH����IRUPHV�GH�WUDQVPLVVLRQ�UuFHVVLYH�RX�GRPLQDQWH
GuFULWHV��/D�P\RSDWKLH�GHV�FHLQWXUHV�DVVRFLuH�DX�JtQH�&$31���/LPE�*LUGOH�0XVFXODU�'\VWURSK\�5HFHVVLYH�W\SH����/*0'5����SUHPLtUH�FDUDFWuULVuH
JuQuWLTXHPHQW��UHSUuVHQWH�OD�SOXV�IUuTXHQWH�GHV�P\RSDWKLHV�GHV�FHLQWXUHV�DXWRVRPLTXHV�UuFHVVLYHV�

&H�PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�UuFHVVLI�H[FOXVLI�DGPLV�SHQGDQW�GHV�DQQuHV�SRXU�FH�JtQH�D�UuFHPPHQW�uWu�UHFRQVLGuUu�DYHF�OD�GHVFULSWLRQ
HQ������SDU�9LVVLQJ�HW�DO��GX�YDULDQW�UuFXUUHQW��F����B���GHO���>S��6HU���B*O\���GHO�@��DVVRFLu�o�XQ�PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQW�
&HSHQGDQW� �DXFXQ �DXWUH �YDULDQW �&$31� �ELHQ �GRFXPHQWu �Q
D �uWu �GuFULW �GHSXLV �SRXU �FRQ�UPHU �FH �QRXYHDX �PRGH �GH �WUDQVPLVVLRQ �DVVRFLu �DX[
FDOSDzQRSDWKLHV�

�

(Q�UHSUHQDQW�QRWUH�EDVH�GH�GRQQuHV�GH�SDWLHQWV�VXVSHFWuV�GH�/*0'5��FRQVWLWXuH�GHSXLV�FHV����GHUQLtUHV�DQQuHV�DX�VHLQ�GX�'uSDUWHPHQW�GH
*uQuWLTXH�0uGLFDOH�o�0DUVHLOOH��QRXV�DYRQV�SX�PHWWUH�HQ�uYLGHQFH�XQ�VHFRQG�YDULDQW��F�����*!$�>S��*O\���$UJ�@��GX�JtQH�&$31��DVVRFLu�o�FH
PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQW��(Q�H�HW��FH�YDULDQW�GuMo�GuFULW�FRPPH�SDWKRJtQH�SRXU�OHV�/*0'5��D�uWu�UHWURXYu�GDQV�QRWUH�EDVH
GH�GRQQuHV�o�O�uWDW�KuWuUR]\JRWH�VLPSOH�GDQV���IDPLOOHV�GLVWLQFWHV�SRXU�OHVTXHOOHV�OHV�H[SORUDWLRQV�SKuQRW\SLTXHV�HW�JuQRW\SLTXHV�FRPSOuPHQWDLUHV
RULHQWHQW �YHUV �FH �PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQW� �'H�SOXV� �SDU �OH �ELDLV �GH�OD ��OLtUH �GH�VDQWu�GHV �PDODGLHV �UDUHV �QHXURPXVFXODLUHV
�),/1(086� �XQH ��H �IDPLOOH �D �SX �vWUH �LGHQWL�uH �SUuVHQWDQW �OH �PvPH �YDULDQW �GX �JtQH �&$31� �DVVRFLu �o �XQ �SKuQRW\SH �VLPLODLUH �VXU �XQ �PRGH �GH
WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQW�

�

$LQVL��QRXV�GuFULYRQV�o�FH�MRXU����LQGLYLGXV�DWWHLQWV�DX�VHLQ�GH���IDPLOOHV�LQGuSHQGDQWHV�SUuVHQWDQW�OH�PvPH�YDULDQW��F�����*!$�>S��*O\���$UJ�@�
GX�JtQH�&$31��DVVRFLu�o�XQH�FDOSDzQRSDWKLH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�

6XU�OH�SODQ�FOLQLTXH��OH�SKuQRW\SH�DWWuQXu�D�SULRUL�DVVRFLu�o�FHWWH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��GuFULW�o�OD�IRLV�SDU�9LVVLQJ�HW�DO��HW�UHWURXYu
SRXU�OHV���IDPLOOHV�TXH�QRXV�UDSSRUWRQV�LFL��UHSUuVHQWH�XQ�uODUJLVVHPHQW�GX�VSHFWUH�SKuQRW\SLTXH�GHV�FDOSDzQRSDWKLHV�o�FRQVLGuUHU�o�O�DYHQLU�GDQV
OD�SUDWLTXH�FOLQLTXH�

1RV�UuVXOWDWV�VRXOLJQHQW�DLQVL�O�H[LVWHQFH�GH�IRUPHV�DXWRVRPLTXHV�GRPLQDQWHV�GH�FDOSDzQRSDWKLHV��DX�GHOo�GHV�FDV�VSuFL�TXHV�DVVRFLuV�DX�YDULDQW
GuFULW �SDU �9LVVLQJ �HW �DO�� �PvPH �VL �o �WHUPH �XQH �YDOLGDWLRQ �SDU �GHV �WHVWV �IRQFWLRQQHOV �UHVWH �QuFHVVDLUH �SRXU �FRQ�UPHU �OHV �PuFDQLVPHV
SK\VLRSDWKRORJLTXHV �VRXV�MDFHQWV�

)LQDOHPHQW��OD�GHVFULSWLRQ�GH�FH�QRXYHDX�PRGH�GH�WUDQVPLVVLRQ�SRXU�OHV�FDOSDzQRSDWKLHV��RXWUH�O
LPSDFW�uYLGHQW�VXU�OH�FRQVHLO�JuQuWLTXH�DVVRFLu�
RXYUH�uJDOHPHQW�OD�YRLH�o�O
uYHQWXHOOH�UuuYDOXDWLRQ�G�DXWUHV�IRUPHV�GH�P\RSDWKLHV�SRXU�OHVTXHOOHV�OD�WUDQVPLVVLRQ�HVW�DXMRXUG�KXL�FRQVLGuUuH
FRPPH�VWULFWHPHQW�DXWRVRPLTXH�UuFHVVLYH�

�
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$QQH�6RSKLH�/LD

()�����+HDULQJ�ORVV�LQ�LQKHULWHG�SHULSKHUDO�QHXURSDWKLHV��0ROHFXODU�GLDJQRVLV�E\�1*6�LQ�D�)UHQFK�VHULHV�

$XWHXUV��

-XVWLQH�/(5$7���������&RULQQH�0$*'(/$,1(���������)UDQsRLVH�528;������/uD�'$51$8'������+uOtQH�'=8*$1���������6WHYHQ�1$8'������/DXUHQFH
5,&+$5'���������3DFR�'(528$8/7������.DULPD�*+25$%���������/DXUHQW�0$*<���������-HDQ�0LFKHO�9$//$7������3DVFDO�&,17$6���������(ULF�%,(7+������
0DULH�&KULVWLQH�$51(�%(6������&\ULO�*2,=(7�������&DUROLQH�(63,/�7$5,6�������+XEHUW�-2851(/�������$QQLFN�7287$,1�������$QGRQL�857,=%(5($������
2GLOH�%2(63)/8*�7$1*8<�������)DQQ\�/$))$5*8(�������3KLOLSSH�&25&,$�������/DXUHQW�3$648,(5�������0uODQLH�)5$',1�������6\OYLD�1$385,�������-�
&,521�������-HDQ�0DUF�%28/(,67(,;�������)UDQFN�67857=���������$QQH�6RSKLH�/,$�������

���($������8QLYHUVLWu�GH�/LPRJHV��/LPRJHV��)UDQFH
���6HUYLFH�2WR�5KLQR�/DU\QJRORJLH�HW�&KLUXUJLH�&HUYLFR�)DFLDOH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�HW�*uQuWLTXH�0ROuFXODLUH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�0ROuFXODLUH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���8)�GH�%LRLQIRUPDWLTXH��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���&505�1HXURSDWKLHV�3uULSKuULTXHV�5DUHV��&+8�GH�/LPRJHV��/LPRJHV��)UDQFH
���6HUYLFH�GH�1HXURORJLH�HW�G
H[SORUDWLRQV�IRQFWLRQQHOOHV��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
���&HQWUH�GH�5uIuUHQFH�GH�SDWKRORJLHV�QHXURPXVFXODLUHV��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�1HXURJuQuWLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+�%UHWDJQH�$WODQWLTXH��9DQQHV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
����&HQWUH�GH�5uIuUHQFH�1HXURPXVFXODLUH��+{SLWDO�0DULQ��+HQGD\H��)UDQFH
����6HUYLFH�GH�1HXURJuQuWLTXH��+{SLWDO�5REHUW�'HEUu�$3�+3��3DULV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�7RXUV��7RXUV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�3uGLDWULH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��&+8�GH�&DKRUV��&DKRUV��)UDQFH

0RWV�FOHIV���+HDULQJ�/RVV��1HXURSDWKLHV��1*6

5gVXPg��

%$&.*5281'�7KH�PRVW�FRPPRQ�LQKHULWHG�SHULSKHUDO �QHXURSDWK\�LV �&KDUFRW�0DULH�7RRWK�GLVHDVH��&07�� �ZLWK�D�SUHYDOHQFH�RI ���������2WKHU
V\PSWRPV�FDQ�EH�DVVRFLDWHG�WR�WKH�FRQGLWLRQ��VXFK�DV�KHDULQJ�ORVV��&XUUHQWO\��QR�JOREDO�KHDULQJ�LPSDLUPHQW�DVVHVVPHQW�KDV�EHHQ�GHWHUPLQHG��DQG
WKH�SK\VLRSDWKRORJ\�LV�QRW�ZHOO�NQRZQ�

0(7+2'6��7KH�DLP�RI�WKH�VWXG\�ZDV�WR�DQDO\]H�DPRQJ�D�)UHQFK�VHULHV�RI�������SDWLHQWV�ZLWK�LQKHULWHG�SHULSKHUDO�QHXURSDWK\��,31���WKH�RQHV�ZKR
DOVR�VX�HU�IURP�KHDULQJ�ORVV��WR�HVWDEOLVK�SKHQRW\SH�JHQRW\SH�FRUUHODWLRQV��$Q�1*6�VWUDWHJ\�IRU�,31�RQH�VLGH�DQG�QRQVGURPLF�KHDULQJ�ORVV��16+/�
RQ�WKH�RWKHU�VLGH��ZHUH�SHUIRUPHG�

5(68/76��+HDULQJ�ORVV��+/��ZDV�SUHVHQW�LQ�RQO\����SDWLHQWV����������7KH�FOLQLFDO�GDWD�RI����SDWLHQWV�ZHUH�XVDEOH��'HP\HOLQDWLQJ�QHXURSDWK\�ZDV
GLDJQRVHG�LQ����FDVHV�DQG�D[RQDO�QHXURSDWK\�LQ����FDVHV��+/�YDULHG�IURP�PLOG�WR�SURIRXQG��)LYH�FDVHV�RI�DXGLWRU\�QHXURSDWK\�ZHUH�QRWLFHG�
'LDJQRVLV �ZDV �PDGH �IRU �����RI �WKHVH �SDWLHQWV� �6HYHQ �QRYHO �SDWKRJHQLF �YDULDQWV �ZHUH �GLVFRYHUHG �LQ ��YH �GL�HUHQW �JHQHV� �3536�� �03=� �6+�7&��
1()/��DQG�$%+'����7ZR�SDWLHQWV�ZLWK�303���YDULDQW��KDG�DOVR�DQ�DGGLWLRQDO�YDULDQW�LQ�&2&+�DQG�0<+���UHVSHFWLYHO\��1R�SDWKRJHQLF�YDULDQW�ZDV
IRXQG�DW�WKH�')1%��ORFXV��*HQRW\SH�SKHQRW\SH�FRUUHODWLRQV�GR�H[LVW��HVSHFLDOO\�ZLWK�6+�7&���3536���$%+'����1()/��DQG�7539��

&21&/86,21��,QYROYHPHQW�RI �303���LV �QRW �HQRXJK�WR�H[SODLQ�KHDULQJ�ORVV�LQ�SDWLHQWV�VX�HULQJ�IURP�,31� �+/�FDQ�EH�GXH�WR�FRFKOHDU�LPSDLUPHQW
DQG�RU�DXGLWRU\�QHUYH�G\VIXQFWLRQ��+/�LV�FHUWDLQO\�XQGHUGLDJQRVHG��DQG�VKRXOG�EH�HYDOXDWHG�LQ�HYHU\�SDWLHQW�VX�HULQJ�IURP�,31�
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/DXUHQFH�3$&27

()�����5HFKHUFKH�GHV�JfQHV�GH�PRGLqFDWLRQ�GDQV�OD�QHXURqEURPDWRVH�GH�W\SH�����UgVXOWDWV�GH�OD�SUHPLfUH�gWXGH�GnDVVRFLDWLRQ
JgQRPH�HQWLHU�VXU�XQH�FRKRUWH�GH������SDWLHQWV�

$XWHXUV��

/DXUHQFH�3$&27���������$XGUH\�6$%%$*+������%uDWULFH�3$5)$,7���������$QQH�%2/$1'�$8*(������'HOSKLQH�%$&4�'$,$1������,QJULG�/$85(1'($8�����
6DODK�)(5.$/���������$XGUH\�%5,$1'���������/DXUHQFH�$//$125(������-HDQ�)UDQsRLV�'(/(8=(������0LFKHO�9,'$8'���������'RPLQLTXH�9,'$8'��������
3LHUUH�:2/.(167(,1���������mULF�3$60$17�������

���6HUYLFH�GH�*uQuWLTXH�HW�%LRORJLH�0ROuFXODLUHV��+{SLWDO�&RFKLQ��$3+3�&HQWUH�8QLYHUVLWu�GH�3DULV��3$5,6��)UDQFH
���,QVHUP�805B6������,QVWLWXW�&RFKLQ��8QLYHUVLWu�GH�3DULV��3$5,6��)UDQFH
���805�����0(5,7��,QVWLWXW�GH�5HFKHUFKH�SRXU�OH�'uYHORSSHPHQW��8QLYHUVLWu�GH�3DULV��3$5,6��)UDQFH
���&($��&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*uQRPLTXH�+XPDLQH��(95<��)UDQFH
���'uSDUWHPHQW�GH�'HUPDWRORJLH��&HQWUH�GH�UuIuUHQFH�GHV�QHXUR�EURPDWRVHV��+{SLWDO�+HQUL�0RQGRU��$3�+3��&5m7(,/��)UDQFH
���&,&������+{SLWDO�+HQUL�0RQGRU��$3�+3��&5m7(,/��)UDQFH
���($������8QLYHUVLWu�3DULV�(VW�&UuWHLO��&5m7(,/��)UDQFH

0RWV�FOHIV���mWXGH�G�DVVRFLDWLRQ�JuQRPH�HQWLHU��1HXUR�EURPDWRVH�GH�W\SH����1)���1HXUR�EURPHV

5gVXPg��

/D�QHXUR�EURPDWRVH�GH�W\SH�� ��1)�� �HVW �XQH�PDODGLH �JuQuWLTXH�FDUDFWuULVuH �SDU �OH �GuYHORSSHPHQW �GH �WXPHXUV �EuQLJQHV �GHV �JDLQHV �QHUYHXVHV
DSSHOuV�QHXUR�EURPHV��1)���TXL�SHXYHQW�VH�WUDQVIRUPHU�HQ�FDQFHUV�DSSHOuV�03167��PDOLJQDQW�SHULSKHUDO�QHUYH�VKHDWK�WXPRUV���&HV�03167�VRQW�OD
SUHPLtUH�FDXVH�GH�PRUWDOLWu�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�1)���7UDQVPLVH�VXU�XQ�PRGH�DXWRVRPLTXH�GRPLQDQW��OD�1)��HVW�FDXVuH�SDU�OD�SHUWH�GH
IRQFWLRQ �GX�JtQH�VXSSUHVVHXU �GH �WXPHXU �1)�� �&H �JtQH�FRGH�OD �QHXUR�EURPLQH� �UuJXODWHXU �QuJDWLI �GH �OD �YRLH �5$6�0$3.� �0DOJUu �XQH�SuQuWUDQFH
FRPSOtWH�o�O�qJH�GH���DQV��O�H[SUHVVLYLWu�GH�OD�PDODGLH�HVW�H[WUvPHPHQW�YDULDEOH��\�FRPSULV�DX�VHLQ�G�XQH�PvPH�IDPLOOH��'H�UDUHV�YDULDQWV�IDX[�
VHQV�GX�JtQH�1)��RQW�SX�vWUH�FRUUuOuV�o�GHV�IRUPHV�SOXV�RX�PRLQV�VuYtUHV�GH�1)���PDLV�OD�SOXV�JUDQGH�SDUW�GH�OD�YDULDELOLWu�SKuQRW\SLTXH�GH�FHWWH
PDODGLH �UHVWH �LQH[SOLTXuH� �/�uWXGH �GH �PRGtOHV �DQLPDX[ �HW �GH �FRUUuODWLRQV �SKuQRW\SLTXHV �LQWUDIDPLOLDOHV �D �VXJJuUu �O�H[LVWHQFH �GH �JtQHV
PRGL�FDWHXUV�

1RXV�SUuVHQWRQV�LFL�OHV�UuVXOWDWV�GH�OD�SUHPLtUH�uWXGH�G
DVVRFLDWLRQ�JuQRPH�HQWLHU�SRXU�OD�1)���UuDOLVuH�HQ�FROODERUDWLRQ�DYHF�OH�UuVHDX�1)�)UDQFH�
&H�WUDYDLO�D�UHSRVu�VXU�O�uWXGH�JuQRW\SLTXH�HW�SKuQRW\SLTXH�GH�SOXV�GH������SDWLHQWV�DWWHLQWV�GH�1)��LVVXV�GH���SURJUDPPHV�KRVSLWDOLHUV�GH
UHFKHUFKH�FOLQLTXH�HQWUH ������HW ������ �/�HQVHPEOH �GHV �SDWLHQWV ��SRXU �OHVTXHOV �GHV �YDULDQWV �SDWKRJtQHV�GX�JtQH�1)� �RQW �uWu �LGHQWL�uV� �RQW �uWu
JuQRW\SuV�DYHF�OD�SXFH�,OOXPLQD�2PQL([SUHVV([RPH��$SUtV�H[FOXVLRQ�GHV�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�GH�1)��FRQQXV�SRXU�vWUH�FRUUuOuV�o�XQ
SKuQRW\SH�SDUWLFXOLHU�HW�DSUtV�XQ�FRQWU{OH�GH�TXDOLWu�GHV�GRQQuHV��XQH�FRKRUWH�GH������SDWLHQWV�D�uWu�REWHQXH�HW�VXEGLYLVuH�HQ���uFKDQWLOORQV�GH
����SDWLHQWV��uFKDQWLOORQ�GH�GuFRXYHUWH��('��HW������uFKDQWLOORQ�GH�UuSOLFDWLRQ��(5���1RWUH�uWXGH�V�HVW�IRFDOLVuH�VXU���SKuQRW\SHV�PDMHXUV�GDQV�OD
1)����OHV�QHXUR�EURPHV�FXWDQuV��VRXV�FXWDQuV�HW�SOH[LIRUPHV�

/�DQDO\VH �GHV �GRQQuHV �PRQWUH �TXH �OH �VHXLO �GH �VLJQL�FDWLRQ �VWDWLVWLTXH �o �O
uFKHOOH �GX �JuQRPH ��S�������� �HVW �IUDQFKL �GDQV �O�(' �SRXU �OH �WUDLW �GHV
QHXUR�EURPHV�SOH[LIRUPHV��%LHQ�TX�LQIuULHXUV�DX�VHXLO �SDQJuQRPLTXH��G�DXWUHV�VLJQDX[�VLJQL�FDWLIV�VRQW�REVHUYuV�GDQV�OHV�GL�uUHQWV�SKuQRW\SHV
uWXGLuV� �$LQVL� �XQ �WRWDO �GH ��� �UuJLRQV �JuQRPLTXHV �UuSOLTXuHV ��S������ �HW �GH ��� �UuJLRQV �VLJQL�FDWLYHV �QRQ �UuSOLTXuHV ��S������ �VRQW �UuYuOuHV �SRXU
O�HQVHPEOH�GHV���WUDLWV�uWXGLuV��&HV�UuJLRQV�SRLQWHQW�O�LPSOLFDWLRQ�SRWHQWLHOOH�UHVSHFWLYHPHQW�GH����HW�����JtQHV��GRQW����HW�����JtQHV�FRGDQWV�
3DUPL�HX[��SOXVLHXUV�VRQW�LPSOLTXuV�RX�HQ�OLHQ�DYHF�OD�YRLH�5$6�0$3.��:'5����0$3�.���00'���7%.���5$3�$���OH�F\FOH�FHOOXODLUH��'$3.���*$6��
)<1��0<&/��RX�OH�SURFHVVXV�GH�P\uOLQLVDWLRQ��)50'�$��)<1��

1RWUH �uWXGH �SHUPHW �GH �FRQ�UPHU �O
LPSOLFDWLRQ �GH �JtQHV �SUuFuGHPPHQW �LGHQWL�uV� �'HV �UuJLRQV �JuQRPLTXHV �o �ULVTXH �GLVWLQFWHV �HQWUH �OHV �WURLV
SKuQRW\SHV�uWXGLuV�VRQW�PLVHV�HQ�uYLGHQFH��VXJJuUDQW�O�H[LVWHQFH�GH�PuFDQLVPHV�SK\VLRSDWKRORJLTXHV�VSuFL�TXHV�o�O�RULJLQH�GH�FKDTXH�W\SH�GH
QHXUR�EURPHV�

3LfFH�MRLQWH���5uVXPu�$VVLVHV�����B*:$6�1)��SGI
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$XUdOLHQ�7ULPRXLOOH

()�����,GHQWLqFDWLRQ�GH�65(%3��FRPPH�SUHPLHU�JfQH�UHVSRQVDEOH�GH�OD�G\VSODVLH�PXFR�gSLWKgOLDOH�KgUgGLWDLUH�

$XWHXUV��

)DQQ\�0RULFH�3LFDUG������9LQFHQW�0LFKDXG������(XODOLH�/DVVHDX[������&ODXGLR�3ODLVDQW������'LGLHU�%HVVLV������&KULVWLQH�/HDXWu�/DEUt]H������%HQRLW
$UYHLOHU���������$ODLQ�7DLHE������$XUuOLHQ�7ULPRXLOOH���������)UDQFN�%RUDOHYL����

���'HUPDWRORJLH�3uGLDWULTXH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���*uQuWLTXH�0uGLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���'HUPDWRORJLH�3uGLDWULTXH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,16(50�8������+{SLWDO�3HOOHJULQ���&+8�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���65(%3���'\VSODVLH�0XFR�(SLWKuOLDOH�+uUuGLWDLUH��'HPDWRJuQuWLTXH

5gVXPg��

/D�G\VSODVLH�PXFR�uSLWKuOLDOH�KuUuGLWDLUH��+0'��HVW�XQH�PDODGLH�GHUPDWRORJLTXH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��FDUDFWuULVuH�SDU
GHV�OuVLRQV�PXFR�uSLWKuOLDOHV�FKURQLTXHV�LPSOLTXDQW�OHV�FKHYHX[��OD�SHDX�HW�OHV�PXTXHXVHV��/HV�SDWLHQWV�SUuVHQWHQW�QRWDPPHQW�XQH�NuUDWLWH��XQH
DORSuFLH�QRQ�FLFDWULFLHOOH��XQH�NuUDWRVH�SLODLUH�HW�XQ�LQWHUWULJR�SuULQuDO��,O�H[LVWH�uJDOHPHQW�XQH�DWWHLQWH�RSKWDOPRORJLTXH�DYHF�SKRWRSKRELH�VuYtUH
HW�FDWDUDFWH�GDQV�O�HQIDQFH��DLQVL�TX�XQH�DWWHLQWH�SXOPRQDLUH�DYHF�SQHXPRSDWKLHV�UuFXUUHQWHV�HW��EURVH��DERXWLVVDQW�o�XQ�GuFtV�SUuPDWXUu�

�

'X�IDLW�GHV�FDUDFWuULVWLTXHV�KLVWRORJLTXHV�GHV�OuVLRQV��LO�DYDLW�uWu�VXSSRVu�TXH�FHV�DWWHLQWHV�uWDLHQW�GXHV�o�XQ�GuIDXW�GH�O�DGKuVLRQ�uSLWKuOLDOH�RX
PXTXHXVH�

�

*UqFH�o �OD �UuDOLVDWLRQ�GH�VuTXHQsDJHV�G�H[RPHV� �QRXV�DYRQV�PLV �HQ�uYLGHQFH�FKH]���IDPLOOHV �OD �SUuVHQFH�GH�YDULDQWV �IDX[�VHQV�o �O�uWDW
KuWuUR]\JRWH �GH �QRYR� �RX �KuULWuV �VuJUuJHDQW �DYHF �OD �SDWKRORJLH �GDQV �OH �JtQH �65(%3�� �'HX[ �YDULDQWV �IDX[�VHQV �GL�uUHQWV �RQW �uWu �UHWURXYuV�
LPSOLTXDQW�WRXV�GHX[�O�$UJLQLQH�������S�$UJ���&\V�HW�S�$UJ���+LV��&HV�YDULDQWV�VRQW�DEVHQWV�GH�OD�EDVH�GH�GRQQuHV�*QRP$'��HW�SUuGLWV�GuOuWtUHV
SDU�GH�PXOWLSOHV�ORJLFLHOV�GH�SUuGLFWLRQ�

�

65(%3��HVW�XQ�IDFWHXU�GH�WUDQVFULSWLRQ�LPSOLTXu�GDQV�OH�FRQWU{OH�GH�O�KRPuRVWDVLH�GHV�OLSLGHV�HQ�DFWLYDQW�OD�WUDQVFULSWLRQ�GH�JtQHV�UuJXOuV�SDU�OH
VWuURO� �,O �D �uWu�UuFHPPHQW�PRQWUu�TXH�65(%3��HVW �QRWDPPHQW�LPSOLTXu�GDQV�OD �UuJXODWLRQ�GH�O�LQ�DPPDWLRQ�HQ�FRQWU{ODQW �OD �SURGXFWLRQ�G�DFLGH
JUDV�LQVDWXUu�DQWL�LQ�DPPDWRLUH�SDU�OHV�PDFURSKDJHV��/H�GRPDLQH�1�WHUPLQDO�GH�65(%3��HVW�OLEuUu�DSUtV�FOLYDJHV�VuTXHQWLHOV�DX�QLYHDX�GH�GHX[
VLWHV�VSuFL�TXHV��/H�UuVLGX�$UJLQLQH�����PXWu�FRUUHVSRQG�DX�SUHPLHU�VLWH�GH�FOLYDJH�GH�OD�ERXFOH�GH�65(%3��VLWXuH�GDQV�OD�OXPLtUH�GX�UuWLFXOXP
HQGRSODVPLTXH��,O�D�uWu�PRQWUu�SDU�PXWDJuQtVH�TXH�FH�UuVLGX�HVW�HVVHQWLHO�SRXU�FH�SURFHVVXV��HW�TXH�VD�GLVSDULWLRQ�HQWUDyQH�O�DEVHQFH�GH�FOLYDJH
GH�65(%3���0%736���HVW�XQH�SURWuDVH�FOLYDQW�VSuFL�TXHPHQW�65(%3���DX�QLYHDX�GX�GHX[LtPH�VLWH�HW�SHUPHW�VRQ�DFWLYDWLRQ��'HV�YDULDQWV�SHUWH�GH
IRQFWLRQ�GX�JtQH�0%736� � �VRQW�UHVSRQVDEOHV�GH�O�DVVRFLDWLRQ�LFKW\RVH�IROOLFXODLUH��DWULFKLH�HW�SKRWRSKRELH��V\QGURPH�,)$3���TXL�SDUWDJH�GHV
VLPLODULWuV�DYHF�O�+0'�VXU�OH�SODQ�FOLQLTXH�

�

&HV�UuVXOWDWV�PRQWUHQW�GRQF�TX�XQ�KRW�VSRW�PXWDWLRQQHO�DX�UuVLGX�$UJ����GH�65(%3��HVW�UHVSRQVDEOH�GH�O�+0'��YLD�XQH�DEVHQFH�GH�FOLYDJH�HW
G�DFWLYDWLRQ�GH�OD�SURWuLQH��HW�TXH�FH�PuFDQLVPH�SK\VLRSDWKRORJLTXH�SHUPHW�GH�UHOLHU�O�+0'�DYHF�OH�V\QGURPH�,)$3�DYHF�OHTXHO�LO�SDUWDJH�GHV
FDUDFWuULVWLTXHV�FOLQLTXHV�FRPPXQHV�

3LfFH�MRLQWH���65(%3��$EVWUDFW�$VVLVHV5(9$7B)03�GRF[
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$UWKXU�625/,1

()�����0RVDLFLVPH�VHJPHQWDLUH�GH�W\SH�����'LVRPLH�XQLSDUHQWDOH�HQ�PRVDiTXH�HW�PXWDWLRQ�SRQFWXHOOH�GDQV�OD�3RURNgUDWRVH�GH
0LEHOOL�

$XWHXUV��

$UWKXU�625/,1���������9LUJLQLH�&DUPLJQDF���������mPLOLH�7LVVHUDQW������3DXO�.8(17=������0DUWLQ�&+(9$5,1������&KDUORWWH�32(������-HKDQQH�0$57(/�����
6PDLO�+DGM�5DELD������1LFROH�.1n3)(/������0DUWLQ�7+(,/(5������/LVD�:(,%(/������3LHUUH�9$%5(6�������

���&HQWUH�GH�*uQuWLTXH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�*$'��,16(50�805�������)+8�7UDQVODG��8QLYHUVLWH��%RXUJRJQH���)UDQFKH�&RPWH���'LMRQ��)UDQFH
���&HQWUH�GH�UuIuUHQFH�0$*(&��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�GHUPDWRORJLH��+{SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���3rGLDWULVFKH�'HUPDWRORJLH��8QLYHUVLWrWV�.LQGHUVSLWDO�=�ULFK��=�ULFK��6XLVVH

0RWV�FOHIV���0RVDLTXH��([RPH��%LRLQIRUPDWLTXH

5gVXPg��

/HV�SRURNuUDWRVHV�VRQW�XQ�JURXSH�GH�GHUPDWRVHV�FDUDFWuULVuHV�SDU�GHV�QDSSHV�DWURSKLTXHV�o�ERUGXUH�NuUDWRVLTXH��JXUuH��SDUIRLV�KuUuGLWDLUHV��GH
WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��GXHV�o�GHV�PXWDWLRQV�GH�GLYHUV�JtQHV�GH�OD�YRLH�GHV�LVRSUuQRzGHV��'DQV�OD�SRURNuUDWRVH�GH�0LEHOOL��FHV
QDSSHV�SHXYHQW�SUHQGUH�XQH�GLVSRVLWLRQ�OLQuDLUH�D\DQW�IDLW�uYRTXHU�XQ�PRVDzFLVPH�FXWDQu�GH�W\SH���

1RXV�DYRQV�uWXGLu�WURLV�SDWLHQWV�QRQ�DSSDUHQWuV��SUuVHQWDQW�XQH�IRUPH�OLQuDLUH�RX�VHJPHQWDLUH��TXL�FRQWUDVWDLW�DYHF�XQH�DWWHLQWH�SOXV�GLVFUtWH�HQ
SHWLWV�uOuPHQWV�FKH]�G�DXWUHV�PHPEUHV�GH�OHXU�IDPLOOH��1RXV�DYRQV�H�HFWXu�XQ�VuTXHQsDJH�G�H[RPH�HQ�SDLUHV��FRPSDUDLVRQ�GH�O�$'1�GH�OD�SHDX
DWWHLQWH�o�O�$'1�OHXFRF\WDLUH���o�OD�UHFKHUFKH�G�XQ�WHO�PRVDzFLVPH��/�uWXGH�GHV�IUDFWLRQV�DOOuOLTXHV�GHV�613�FRXYHUWV�SDU�O�H[RPH�D�UuYuOu�XQH�SHUWH
G�KuWuUR]\JRWLH�SDU�GLVRPLH�XQLSDUHQWDOH��'83��HQ�PRVDzTXH��SRXU�OH�EUDV�ORQJ�GX�FKURPRVRPH����GX�FKURPRVRPH����RX�GX�FKURPRVRPH����
HQWUDyQDQW�XQH�DXJPHQWDWLRQ�GH�OD�IUDFWLRQ�DOOuOLTXH�G�XQH�YDULDWLRQ�SRQFWXHOOH�SDWKRJtQH�KuULWuH�G�XQ�SDUHQW��DWWHLQW�G�XQH�IRUPH�PLQHXUH�QRQ�
VHJPHQWDLUH��DX�VHLQ�GX�JtQH�309.��20,0�����������09.��20,0���������RX�09'��20,0����������

8QH�GLVRPLH�XQLSDUHQWDOH�HQ�PRVDzTXH�HQ�SOXV�G�XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�D�uWu�UDSSRUWuH�UuFHPPHQW�FKH]�G�DXWUHV�SDWLHQWV�DWWHLQWV�GH
SRURNuUDWRVH�VHJPHQWDLUH��HW�SUuFuGHPPHQW�GDQV�GHV�FDV�GH�JORPDQJLRPDWRVH�VHJPHQWDLUH��,O �SRXUUDLW�GRQF�V�DJLU�G�XQ�W\SH�GH�GHX[LtPH
uYuQHPHQW�IUuTXHQW�GDQV�OH�PRVDzFLVPH�FXWDQu�GH�W\SH����1RV�UuVXOWDWV�VRXOLJQHQW�uJDOHPHQW�OD�SHUWLQHQFH�GX�VuTXHQsDJH�G�H[RPH�SRXU�OD
GuWHFWLRQ�HQ�XQ�VHXO�H[DPHQ�GHV�YDULDWLRQV�QXFOuRWLGLTXHV�HW�FKURPRVRPLTXHV�
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.(9,1�&$66,1$5,

()�����,GHQWLqFDWLRQ�HW�FDUDFWgULVDWLRQ�PROgFXODLUH�GnXQH�GgOgWLRQ�QRQ�FRGDQWH�LGHQWLqgH�GDQV�XQH�IDPLOOH�DYHF�FDOFLqFDWLRQV
FgUgEUDOHV�SULPDLUHV�HW�GgYRLODQW�XQ�gOgPHQW�UgJXODWHXU�PDMHXU�GH�OnH[SUHVVLRQ�GX�JfQH�6/&��$�

$XWHXUV��

.uYLQ�&$66,1$5,������$QQH�529(/(7�/(&58;������6DQGULQH�785<������2OLYLHU�48(1(=������$QQH�&ODLUH�5,&+$5'������&DPLOOH�&+$5%211,(5������$QQH
%2/$1'������-HDQ�)UDQsRLV�'(/(8=(������-HDQ�)UDQsRLV�%(6$1&(127������'RURWKuH�328/,48(1������)UDQsRLV�/(&248,(55(������3DVFDO�&+$0%21
�����&KULVWHO�7+$89,1�52%,1(7���������'RPLQLTXH�&$03,21���������'LGLHU�+$11(48,1������7KLHUU\�)5(%285*������-HDQ�/XF�%$77,1,����������*DwO
1,&2/$6����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'uSDUWHPHQW�GH�*uQuWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH
3HUVRQQDOLVuH��,QVHUP��8QLYHUVLWu�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'uSDUWHPHQW�GH�*uQuWLTXH��HW�&HQWUH�1DWLRQDO�GH�5uIuUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH�3HUVRQQDOLVuH��,QVHUP��8QLYHUVLWu�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVWLWXW�GH�5HFKHUFKH�HQ�,QIHFWLRORJLH�GH�0RQWSHOOLHU��,5,0���8QLYHUVLWu�GH�0RQWSHOOLHU��&156��0RQWSHOOLHU��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*uQRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQsRLV�-DFRE��&($��8QLYHUVLWu�3DULV�6DFOD\��)��������(YU\�
)UDQFH
���'uSDUWHPHQW�GH�1HXURORJLH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'uSDUWHPHQW�GH�1HXURORJLH��HW�&HQWUH�1DWLRQDO�GH�5uIuUHQFH�SRXU�OHV�0DODGHV�$O]KHLPHU�-HXQHV�
&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH�3HUVRQQDOLVuH��,QVHUP��8QLYHUVLWu�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLWu�GH�%RXUJRJQH�)UDQFKH�&RPWu��)+8�75$16/$'��'LMRQ��)UDQFH
���8QLWu�)RQFWLRQQHOOH�c,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV�j��ODERUDWRLUH�GH�JuQuWLTXH�FKURPRVRPLTXH�HW�PROuFXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���'uSDUWHPHQW�GH�5HFKHUFKH��+RSLWDO�GX�5RXYUD\��6RWWHYLOOH�OHV�5RXHQ��)UDQFH
����,QVWLWXW�GH�*uQuWLTXH�0ROuFXODLUH�GH�0RQWSHOOLHU��,*00���8QLYHUVLWu�GH�0RQWSHOOLHU��&156��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���&DOFL�FDWLRQV�FuUuEUDOHV�SULPDLUHV��HQKDQFHU��UuJXODWLRQ��3&5�GLJLWDOH��&5,635�&DV�

5gVXPg��

/HV�FDOFL�FDWLRQV�FuUuEUDOHV�SULPDLUHV��&&3��VRQW�XQH�PDODGLH�PLFURYDVFXODLUH�FuUuEUDOH�UDUH�G�H[SUHVVLRQ�QHXURSV\FKLDWULTXH��3DUPL�OHV���JtQHV
FRQQXV� �OHV �YDULDWLRQV �SDWKRJtQHV �GX �JtQH �PDMHXU� �6/&��$�� �FRGDQW �SRXU �XQ �LPSRUWHXU �GH �SKRVSKDWH� �FDXVHQW �GHV �&&3 �GH �WUDQVPLVVLRQ
DXWRVRPLTXH�GRPLQDQWH�SDU�KDSORLQVX�VDQFH�

1RXV�DYRQV�UHFKHUFKu��DYHF�O�RXWLO�&$12(6��GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV�VXU�OHV�H[RPHV�GH����FDV�LQGH[�QRQ�DSSDUHQWuV�DYHF�&&3�VDQV
FDXVH�FRQQXH�HW�DYRQV�LGHQWL�u�XQH�QRXYHOOH�GuOuWLRQ�ORFDOLVuH�HQ��S�����������NE�HQ�DPRQW�GX�JtQH�6/&��$���WRXFKDQW�GHX[�JtQHV�YRLVLQV�QRQ
FDQGLGDWV�SRXU�OHV�&&3��%LHQ�TXH�OD�GuOuWLRQ�Q�LPSOLTXH�QL�VuTXHQFH�FRGDQWH�QL�SURPRWHXU�GH�6/&��$���VD�SUR[LPLWu�UHODWLYH�DYHF�OH�JtQH�HW
O�LPSOLFDWLRQ�G�XQ�HQKDQFHU�SUuVXPu�G�DSUtV�OD�EDVH�*HQH+DQFHU�QRXV�D�FRQGXLW�o�OD�FDUDFWuULVHU�

/H�VuTXHQsDJH�GH�O�H[RPH�GX�GHPL�IUtUH�DWWHLQW�HW�O�uWXGH�FLEOuH�GH�OD�GuOuWLRQ�SDU�GLJLWDO�GURSOHW�3&5��GG3&5��FKH]�OH�FDV�LQGH[��VRQ�GHPL�IUtUH�HW
OH��OV�GH�FH�GHUQLHU��uJDOHPHQW�SRUWHXU�GH�FDOFL�FDWLRQV��RQW�PRQWUu�TXH�WRXV���VRQW�SRUWHXUV�GH�FH�UHPDQLHPHQW�GRQW�QRXV�DYRQV�SX�uWDEOLU�OHV
FRRUGRQQuHV�SUuFLVHV��FKU������������������������KJ����/�DQDO\VH�GH�O�$51�GHV���SDWLHQWV�SDU�57�GG3&5�DYHF�GHV�VRQGHV�G�K\GURO\VH�XQLYHUVHOOHV
D�PRQWUu�XQH�GLPLQXWLRQ�G�H[SUHVVLRQ�GH�������SDU�UDSSRUW�o�GHV�FRQWU{OHV�VDLQV��S������������VRLW�GX�PvPH�RUGUH�TXH�FHOOH�REVHUYuH�FKH]��
LQGLYLGXV�SRUWHXUV�GH�YDULDWLRQV�QXFOuRWLGLTXHV�HQWUDyQDQW�GHV�FRGRQV�VWRS�SUuPDWXUuV�GH�6/&��$������������/�DQDO\VH�GH�O�LPSRUW�GH�SKRVSKDWH
LQRUJDQLTXH�GDQV�OHV�FHOOXOHV�VDQJXLQHV�GX�FDV�LQGH[�D�PRQWUu�XQ�GuIDXW�G�LPSRUW�GH��������SDU�UDSSRUW�DX[�FRQWU{OHV��S ��������(Q�Q��QRXV�DYRQV
LQWURGXLW��SDU�&5,635�&DV���XQH�GuOuWLRQ�GH�OD�UuJLRQ�GH�FHW�HQKDQFHU�VXSSRVu�GH�6/&��$��GDQV�GHV�FHOOXOHV�+(.�����$SUtV�DYRLU�FRQ�UPu�OD�ERQQH
LQWURGXFWLRQ�GH�OD�GuOuWLRQ�SDU�GG3&5��QRPEUH�GH�FRSLH�PR\HQ�GDQV�OHV�FXORWV�FHOOXODLUHV���������QRXV�DYRQV�REMHFWLYu�XQH�GLPLQXWLRQ�G�H[SUHVVLRQ
GH�O�$51P�GH�6/&��$��GH�O�RUGUH�GH�������GDQV�OHV�FHOOXOHV�WUDQVIHFWuHV�SDU�OHV�$51�JXLGHV�FLEODQW�FHWWH�UuJLRQ��SDU�UDSSRUW�DX[�FRQWU{OHV�

(Q�FRQFOXVLRQ��QRXV�UDSSRUWRQV�OD�SUHPLtUH�GuOuWLRQ�UHVSRQVDEOH�G�XQH�KDSORLQVX�VDQFH�GH�6/&��$� �VDQV�LPSDFWHU�VD�VuTXHQFH�FRGDQWH�QL �VRQ
SURPRWHXU��&HWWH�GuOuWLRQ�HVW�DVVRFLuH�o�XQH�SHUWH�G�H[SUHVVLRQ�GX�PvPH�RUGUH�TXH�GHV�YDULDWLRQV�SHUWH�GH�IRQFWLRQ�DVVRFLuHV�o�XQ�SKuQRPtQH�GH
QRQVHQVH�PHGLDWHG�GHFD\� �DLQVL �TX�o�XQH�SHUWH�GH�O�DFWLYLWu�SURWuLTXH��PRQWUDQW�VRQ�U{OH�PDMHXU��/�XWLOLVDWLRQ�GH�&5,635�&DV��D�SHUPLV�GH
UHSURGXLUH �FHWWH �FRQGLWLRQ �VXU �GHV �FHOOXOHV �+(.��� �HQ �FLEODQW �VSuFL�TXHPHQW �O�uOuPHQW �UuJXODWHXU �FRQFHUQu� �&HV �UuVXOWDWV �RXYUHQW �OD �YRLH �o �GH
SRWHQWLHOOHV�FLEOHV�WKuUDSHXWLTXHV�FKH]�OHV�SDWLHQWV�DYHF�&33�SDU�KDSORLQVX�VDQFH�GH�6/&��$���1RXV�SURSRVRQV�XQH�VWUDWuJLH�VLPSOH�SHUPHWWDQW
O�DQQRWDWLRQ� �OD �PHVXUH �GH �O�H�HW �VXU �O�$51P� �HW �OD �FRQ�UPDWLRQ �GH �O�H�HW �LQ �YLWUR� �SHUPHWWDQW �GH �FRQFOXUH �VXU �O�LPSDFW �GH �WHOV �uYtQHPHQWV �QRQ
FRGDQWV�

3LfFH�MRLQWH���6/&��$��UHJXODWLRQ���.&�*1�GRF[
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7+,(55<�%,(19(18

()�����/D�SURWgLQH�0H&3��HVW�LPSOLTXgH�GDQV�O
H[SUHVVLRQ�DOgDWRLUH�PRQR�DOOgOLTXH�G
XQ�JURXSH�GH�JfQHV�DXWRVRPLTXHV�FKH]
O
KRPPH

$XWHXUV��

0DULQH�%URXVVHDX������-XOLHWWH�1HFWRX[������%HQMDPLQ�6DLQWSLHUUH������1LFRODV�/HEUXQ������1LFRODV�&DJQDUG������%ULJLWWH�,]DF������(PPDQXHOOH�2OLYLHU
�����)UDQFN�/HWRXUQHXU������7KLHUU\�%LHQYHQX����

���,16(50�8������,QVWLWXW�&RFKLQ��3DULV��)UDQFH��3DULV��)UDQFH
���,QVHUP��8������,QVWLWXW�&RFKLQ��HW�&QUV��805������8QLYHUVLWu�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWu��3DULV��)UDQFH
���3ODWHIRUPH�*uQRPLTXH��,QVWLWXW�&RFKLQ��3DULV��)UDQFH��3DULV��)UDQFH
���,16(50�8������,QVWLWXW�GH�3V\FKLDWULH�HW�GH�1HXURVFLHQFHV�GH�3DULV��,313���3DULV��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH��8QLYHUVLWu�3DULV�'HVFDUWHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���0H&3���V\QGURPH�GH�5HWW��H[SUHVVLRQ�DXWRVRPLTXH�PRQR�DOOuOLTXH

5gVXPg��

/
H[SUHVVLRQ �JgQLTXH �PRQRDOOgOLTXH �DOgDWRLUH ��GgQRPPgH �50$(� �DpHFWH �SUfV �GH ���� �GHV �JfQHV �DXWRVRPLTXHV �KXPDLQV�
&HSHQGDQW��OHV�PgFDQLVPHV�SDU�OHVTXHOV�FHWWH�H[SUHVVLRQ�PRQRDOOgOLTXH�GHV�JfQHV�DXWRVRPLTXHV�HVW�gWDEOLH�HW�FHX[�SDU�OHVTXHOV
HOOH�HVW�PDLQWHQXH�UHVWHQW�GHV�TXHVWLRQV�HQ�VXVSHQV��/H�FKRL[�GH�O
H[SUHVVLRQ�DOOgOLTXH�gWDQW�HpHFWXg�GH�PDQLfUH�DOgDWRLUH�GDQV
FKDTXH�FHOOXOH��FH�PgFDQLVPH�GH�50$(�Q
HVW�SDV�REVHUYDEOH�GDQV�OHV�SRSXODWLRQV�FHOOXODLUHV�QRQ�FORQDOHV�QL�GDQV�OHV�WLVVXV�HQWLHUV�
3OXVLHXUV�JfQHV�FLEOHV�GH�0H&3���OD�SURWgLQH�LPSOLTXgH�GDQV�OH�V\QGURPH�GH�5HWW��577���RQW��gWg�GgFULWV�FRPPH�VXMHWV�c�FH
SKgQRPfQH�GH�50$(��VXJJgUDQW�TXH�0H&3��SRXUUDLW�hWUH�LPSOLTXg�GDQV�O
gWDEOLVVHPHQW�HW���RX�OH�PDLQWLHQ�GH�FH�PgFDQLVPH��3RXU
DPgOLRUHU�QRV�FRQQDLVVDQFHV�VXU�FH�PgFDQLVPH��HW�gWXGLHU�OH�UjOH�GH�0H&3��GDQV�OH�50$(��QRXV�DYRQV�gWXGLg�HW�FRPSDUg�OHV�SURqOV
G
H[SUHVVLRQ�PRQRDOOgOLTXH�GHV�JfQHV�DXWRVRPLTXHV�GDQV�GHV�FXOWXUHV�GH�FHOOXOHV�FORQDOHV�H[SULPDQW��O
DOOfOH�0(&3��GH�W\SH
VDXYDJH�YHUVXV�GHV�FHOOXOHV�H[SULPDQW�H[FOXVLYHPHQW�O
DOOfOH�0(&3��PXWg�FKH]�XQH�SDWLHQWH�577�SRUWHXVH�G
XQ�YDULDQW�SDWKRJfQH
GH�0(&3��c�O
gWDW�KgWgUR]\JRWH��1RV�GRQQgHV�RQW�gWg�REWHQXHV�SDU�O
DQDO\VH�VLPXOWDQgH�GH�O
H[RPH�HW�GX�WUDQVFULSWRPH��51$
VHTXHQFLQJ�� �$SUfV �DYRLU �YgULqg �TXH� �OH �GgqFLW �HQ �0H&3��QnDpHFWDLW �SDV �GH �PDQLfUH �VLJQLqFDWLYH �OnH[SUHVVLRQ�PRQRDOOgOLTXH�GHV
JfQHV�VLWXgV�VXU�OH�FKURPRVRPH�;��GHV�JfQHV�VRXPLV�c�O
HPSUHLQWH�SDUHQWDOH�HW�GH�OD�PDMRULWg�GHV�JfQHV�DXWRVRPLTXHV��QRWUH
WUDYDLO �D�SHUPLV��� �G
LGHQWLqHU�GH�QRXYHDX[�JfQHV�VRXPLV�DX�PgFDQLVPH�GH�50$(�HW��� �GH�PRQWUHU�TXH�OH�GgqFLW �IRQFWLRQQHO �HQ
0H&3���SHUWXUEHUDLW�O
H[SUHVVLRQ�PRQRDOOgOLTXH�RX�ELDOOgOLTXH�G
XQ�VRXV�JURXSH�GH�JfQHV�DXWRVRPLTXHV��a���JfQHV���SHUPHWWDQW
GH�GgqQLU�XQH�VLJQDWXUH�VSgFLqTXH�GHV�FORQHV�FHOOXODLUHV�PXWgV�0(&3��
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%LQQD]�<DOFLQ

()�����$SSRUW�GHV�PRGfOHV�PXULQV�GDQV�OnLGHQWLqFDWLRQ�GH�QRXYHDX[�JfQHV�GH�OD�GgqFLHQFH�LQWHOOHFWXHOOH�HW�RX�GnDQRPDOLHV�GX
GgYHORSSHPHQW�FgUgEUDO���SRWHQWLHO�GnXQ�QRXYHDX�FRQFHSW�SRXU�OD�YDOLGDWLRQ�GX�GLDJQRVWLF�JgQgWLTXH�GDQV�OHV�FDV�XOWUD�UDUHV

$XWHXUV��

$QWRQLR�9LWREHOOR������6WHSKDQ�&�&ROOLQV������9DOHULH�(�9DQFROOLH������$QJH�/LQH�%UXHO������&KDUORWWH�0RQWLOORW������6\OYLH�1JX\HQ������&KULVWRSKH
3KLOLSSH������/DXUHQFH�)DLYUH������&KULVWHO�7KDXYLQ�5RELQHW������%LQQD]�<DOFLQ����

���,QVHUP�805�����*$'��8QLYHUVLWu�%RXUJRJQH�)UDQFKH�&RPWu��������'LMRQ��)UDQFH��'LMRQ��)UDQFH

0RWV�FOHIV���PRGtOHV�PXULQV��DQDWRPLH�FuUuEUDOH��Gu�FLHQFH�LQWHOOHFWXHOOH

5gVXPg��

/D�Gu�FLHQFH�LQWHOOHFWXHOOH��',��HVW�XQ�WURXEOH�GX�GuYHORSSHPHQW�FuUuEUDO�H[WUvPHPHQW�KuWuURJtQH�VXU�OH�SODQ�JuQuWLTXH��o�O�RULJLQH�G�XQH�JUDQGH
HUUDQFH�GLDJQRVWLTXH��(Q�H�HW��ELHQ�TXH�SOXV�GH�������JtQHV�VRLHQW�o�FH�MRXU�GuFULWV�FRPPH�LPSOLTXuV�GDQV�GHV�IRUPHV�V\QGURPLTXHV�RX�QRQ�GH�OD
Gu�FLHQFH�LQWHOOHFWXHOOH��VRXUFH�6\V,'�KWWSV���V\VLG�FPEL�XPFQ�QO����XQ�JUDQG�QRPEUH�GH�SDWLHQWV�DWWHLQWV�GH�',�UHVWH�DFWXHOOHPHQW�VDQV�GLDJQRVWLF
uWLRORJLTXH��PvPH�DSUtV�XQ�VuTXHQsDJH�KDXW�GuELW�G�H[RPH��VDQV�GRXWH�HQ�OLHQ�DYHF�GHV�FDXVHV�JuQuWLTXHV�XOWUD�UDUHV��(QYLURQ�����GH�FHV�JtQHV
GH�',�VRQW�uJDOHPHQW�LPSOLTXuV�GDQV�GHV�DQRPDOLHV�GX�GuYHORSSHPHQW�GX�FHUYHDX�FRPPH�SDU�H[HPSOH�OD�PLFURFuSKDOLH��OD�PDFURFuSKDOLH�RX
O�DJuQuVLH �GX �FRUSV �FDOOHX[� �&HV �SKuQRW\SHV �QHXUR�DQDWRPLTXHV �SHXYHQW �DLQVL �vWUH �XWLOLVuV �FRPPH �GHV �HQGRSKuQRW\SHV ��DEOHV �HW �IDFLOHPHQW
PHVXUDEOHV�GH�OD�',��TXL�SHXYHQW�vWUH�o�OHXU�WRXU�uYDOXuV�GDQV�GHV�PRGtOHV�DQLPDX[�

(Q�FROODERUDWLRQ�DYHF�OH�&RQVRUWLXP�,QWHUQDWLRQDO�GH�3KuQRW\SDJH�GH�OH�6RXULV��,03&���QRXV�DYRQV�PHVXUu�����SDUDPtWUHV�QHXUR�DQDWRPLTXHV�GDQV
����� �OLJQuHV �GH �VRXULV �PXWDQWHV ��SULQFLSDOHPHQW �NQRFN�RXW�� �&H �WUDYDLO �QRXV �D �SHUPLV �G�LGHQWL�HU ���� �JtQHV �QRXYHOOHPHQW �LPSOLTXuV �GDQV �OD
PRUSKRORJLH�GX�FHUYHDX�PDPPDOLHQ�GRQW�� �$%+'��$� �$'$076�� �$'*5%�� �$.7�� �$/'+�%�� �$3�$�� �$5,'�$� �$5/�'� �$53&�� �$59&)� �%$&+��
&$06$3�� �&$1'�� �&$7,3� �&%;�� �&%;�� �&&'&���� �&)$3��� �&)$3��� �&5/)�� �&61.�*�� �'$$0�� �'%1�� �'863��� �'863�� �'<1//�� �(,)�+� �(1&��
)$0��$��)556���*35�����*50���+0;���+20(=��+3)���+63��$$���.$=1��.,$$������.,)��%��./.���/'/5$'���/503��/55&����/7%3���0(77/���
0,*$���0.51���07$���07$���0<60���1$&$'��160)��26���3$%3&���3)1���3,$6���3,.�&%��37+��5$%����5$3+���5+27���51)����51)�����5231�/�
6(&��$��6(/(12.��6+�%*5/���6,.���6/&��$���6/,75.���63$5&��6316���67$5'���6<7/���70(0���$��70(0�����70(0�����702'���81.��863���
9$03��HW�:'5���

(Q�SDUWDJHDQW�FHV�����JtQHV�VXU�OD�SODWHIRUPH�*HQH0DWFKHU��KWWSV���JHQHPDWFKHU�RUJ���HW�HQ�FROODERUDWLRQ�DYHF�SOXVLHXUV�uTXLSHV�IUDQsDLVHV�HW
LQWHUQDWLRQDOHV� �QRXV �DYRQV �LGHQWL�u �XQH �VLPLOLWXGH �GHV �SKuQRW\SHV �FuUuEUDX[ �HQWUH �OHV �GHX[ �HVStFHV �SRXU ��� �JtQHV� �LPSOLTXDQW �OD �SOXSDUW �GX
WHPSV� �XQ�RX�GHX[�SDWLHQWV� �/H�UHFUXWHPHQW �GH�QRXYHDX[�SDWLHQWV �DYHF�XQH�DWWHLQWH�VLPLODLUH �SHUPHWWUDLW �GH�FRQFOXUH�DYHF�FHUWLWXGH�VXU
O�LPSOLFDWLRQ�GH�FHV����JtQHV�G�LQWuUvW�GDQV�OHV�SDWKRORJLHV�GX�QHXUR�GuYHORSSHPHQW�

&HV�UuVXOWDWV�SUuOLPLQDLUHV�GuPRQWUHQW�O�LQWuUvW�GH�QRV�DQDO\VHV�QHXUR�DQDWRPLTXHV�o�KDXW�GuELW�HW�OD�SHUWLQHQFH�GX�PRGtOH�PXULQ�SRXU�DSSRUWHU
XQH�VROXWLRQ�o�O�HUUDQFH�GLDJQRVWLTXH��HQ�SDUWLFXOLHU�GDQV�OHV�FDV�FRPSOH[HV�HW�XOWUD�UDUHV�
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3DWULFLD�)HUJHORW

()�����$QDO\VH�GHV�YDULDWLRQV�IDX[�VHQV�GH�3$1.��GDQV�XQ�PRGfOH�OHYXUH�FDE��SDU�gGLWLRQ�&5,635�&DV�

$XWHXUV��

,VDEHOOH�&RXSU\������0LFNDwO�&KXSLQ������'uERUDK�7ULERXLOODUG�7DQYLHU������&KULVWHOOH�'XUDQG���������-HDQ�3DXO�GL�5DJR������&\ULO�*RL]HW������3DWULFLD
)HUJHORW�������

���05*0�,16(50�8������8QLYHUVLWu�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���805�����&156���,%*&���/DERUDWRLUH�GH�*uQuWLTXH�0ROuFXODLUH�GHV�6\VWtPHV�0LWRFKRQGULDX[��8QLYHUVLWu�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���&HQWUH�GH�5uIuUHQFH�GH�1HXURJuQuWLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���JuQuWLTXH�PuGLFDOH��ODERUDWRLUH�05*0��&+8�GH�%RUGHDX[��8QLYHUVLWu�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���*uQuWLTXH�PuGLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���1HXURGuJuQuUHVFHQFH��1%,$��3$1.���OHYXUH��&5,635�&DV���WHVW�IRQFWLRQQHO

5gVXPg��

/HV�1%,$��QHXURGHJHQHUDWLRQ�ZLWK�EUDLQ�LURQ�DFFXPXODWLRQ���UHJURXSHQW�GHV�PDODGLHV�QHXURGuJuQuUDWLYHV�KuUuGLWDLUHV�UDUHV��GRQW�OD�IRUPH�OD�SOXV
IUuTXHQWH��OD�QHXURGuJuQHUHVFHQFH�DVVRFLuH�o�OD�SDQWRWKuQDWH�NLQDVH��HVW�GXH�o�OD�SHUWH�GH�IRQFWLRQ�GX�JtQH�3$1.���'HV�YDULDWLRQV�EL�DOOuOLTXHV�
HQ�PDMRULWu�IDX[�VHQV��VRQW�UHVSRQVDEOHV�G�XQH�IRUPH�FODVVLTXH�GuEXWDQW�GDQV�O�HQIDQFH��HW�GH�IRUPHV�DW\SLTXHV�o�UuYuODWLRQ�SOXV�WDUGLYH��$XFXQ
WUDLWHPHQW�FXUDWLI�Q�HVW�GLVSRQLEOH�o�FH�MRXU���/H�ODERUDWRLUH�GX�&+8�GH�%RUGHDX[�DVVXUH�OH�GLDJQRVWLF�PROuFXODLUH�GH�FHWWH�1%,$�GHSXLV��������$�Q
GH�UHFODVVHU�OHV�YDULDQWV�IDX[�VHQV�GH�VLJQL�FDWLRQ�LQFRQQXH�GX�JtQH�3$1.��HW�WHVWHU�GHV�PROuFXOHV�o�YLVuH�WKuUDSHXWLTXH��QRXV�DYRQV�GuYHORSSu
XQ�PRGtOH�G�DQDO\VH�GH�OD�IRQFWLRQ�SDQWRWKuQDWH�NLQDVH�FKH]�OD�OHYXUH�6��FHUHYLVLDH��3$1.���13B���������G�H[SUHVVLRQ�PLWRFKRQGULDOH��UuDOLVH�OD
SUHPLtUH�uWDSH��OLPLWDQWH��GH�OD�V\QWKtVH�GX�&R$�TXL�HVW�XQH�YRLH�PuWDEROLTXH�FRQVHUYuH�MXVTX
o�OD�OHYXUH��/D�SUHPLtUH�uWDSH�HVW�FDWDO\VuH�FKH]�OD
OHYXUH�SDU�OD�SDQWRWKuQDWH�NLQDVH�&DE�S��13B���������FRGuH�SDU�OH�JtQH�&$%��GRQW�OD�GuOuWLRQ�HVW�OuWDOH��1RXV�DYRQV�WHVWu���VWUDWuJLHV�G�DQDO\VH
GH�PXWDQWV���G�XQH�SDUW�OH�UHPSODFHPHQW�G�XQ�UuVLGX�FRQVHUYu�GH�O�KRPPH�o�OD�OHYXUH��HQ�XWLOLVDQW�OD�VWUDWuJLH�&5,635�&DV��G�uGLWLRQ�GX�JuQRPH�HW
G�DXWUH�SDUW�SRXU�WHVWHU�OHV�YDULDQWV�WRXFKDQW�GHV�UuVLGXV�QRQ�FRQVHUYuV��OD�WUDQVIRUPDWLRQ�G�XQ�H[FHSWLRQQHO�YDULDQW�WKHUPRVHQVLEOH�FDE�V�SDU�XQ
F'1$�KXPDLQ��VDXYDJH�RX�PXWu�HW�DGDSWu�o�OD�OHYXUH��1RXV�SUuVHQWRQV�LFL�OD�VWUDWuJLH�G�uGLWLRQ�GX�JtQH�&$%���3RXU�VD�PLVH�DX�SRLQW��QRXV�DYRQV
LQWURGXLW�LQGuSHQGDPPHQW�HW�HQ�FRQGLWLRQ�KDSORzGH��OD�YDULDWLRQ�IDX[�VHQV�*���5�FRUUHVSRQGDQW�o�OD�PXWDWLRQ�UuFXUUHQWH�S�*O\���$UJ�HQWUDyQDQW
XQH�GLVSDULWLRQ �GH�O�DFWLYLWu �HQ]\PDWLTXH� �OD �YDULDWLRQ �1���, �GRQW �O�KRPRORJXH�S�$VQ���,OH �FRQGXLW �o �XQH�GLPLQXWLRQ�PRGuUuH�GH�O�DFWLYLWu
HQ]\PDWLTXH�HW�<���+��S��7\U���+LV��SRXU�3$1.���GRQW�O�H�HW�VXU�O�DFWLYLWu�HQ]\PDWLTXH�Q�HVW�SDV�FRQQX��3DU�GHV�WHVWV�HQ�JRXWWHV��XQ�UHWDUG�GH
FURLVVDQFH�D�uWu�PLV�HQ�uYLGHQFH�VXU�PLOLHX[�UHVSLUDWRLUHV�SRXU�OHV�YDULDWLRQV�1���,�HW�<���+�HW�XQH�OuWDOLWu�SRXU�*���5��1RV�UuVXOWDWV��FRQIRUWuV
SDU�GHV�H[SuULHQFHV�GH�VDXYHWDJH�SKuQRW\SLTXH��YDOLGHQW�QRWUH�PRGtOH�FRPPH�WHVW�IRQFWLRQQHO�ELRFKLPLTXH�SRXU�O�DQDO\VH�GHV�YDULDQWV�GH�3$1.�
HW�PRQWUHQW�XQH�H�FDFLWu�VXSuULHXUH�GH�OD�VWUDWuJLH�&5,635�&DV��SDU�UDSSRUW�o�OD�PXWDJuQtVH�FODVVLTXH�SRXU�OH�UHPSODFHPHQW�GH�JtQHV�FKH]�OD
OHYXUH��8Q�SKuQRW\SH�UHVSLUDWRLUH�SOXV�RX�PRLQV�PDUTXu�D�uWu�PLV�HQ�uYLGHQFH��1RXV�WHVWRQV�G�DXWUHV�YDULDQWV�SRXU�uWDEOLU�XQH�FRPSDUDLVRQ�DYHF
OHV �SUuGLFWLRQV �LQ �VLOLFR �GH �SDWKRJuQLFLWu� �&HV �PRGtOHV �VHURQW �XWLOLVuV �SRXU �OH �FULEODJH �UDSLGH �GH �PROuFXOHV �GDQV �OD �SHUVSHFWLYH �G�XQ
UHSRVLWLRQQHPHQW�WKuUDSHXWLTXH�

3LfFH�MRLQWH���$EVWUDFW�3$1.��$VVLVHV�*uQuWLTXH������GRF[
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&(&,/(�6$,17�0$57,1

()�����,GHQWLqFDWLRQ�SDU�1*6�GH�FDXVHV�V\QGURPLTXHV�QRQ�VXVSHFWgHV���H[HPSOH�GX�GLDJQRVWLF�GHV�GLDEfWHV�PRQRJgQLTXHV

$XWHXUV��

&uFLOH�6DLQW�0DUWLQ������'HOSKLQH�%RXYHW������)ORUHQFH�%HOODQJHU������6uYHULQH�&ODXLQ������&uOLQH�/HPDyWUH������*ZHQGROLQH�/HUR\������3KLOLSSH�3HOOHW
�����&KULVWLQH�%HOODQQu�&KDQWHORW����

���'uSDUWHPHQW�GH�*uQuWLTXH��$3�+3�+{SLWDO�GH�OD�3LWLu�6DOSvWULtUH��6RUERQQH�8QLYHUVLWu��3DULV��)UDQFH

0RWV�FOHIV���6uTXHQsDJH�1*6��'LDEtWHV�PRQRJuQLTXHV��0,''��+1)�%��:)6�

5gVXPg��

&RQWH[WH�� �/HV�GLDEtWHV�PRQRJuQLTXHV��'0J��UHSUuVHQWHQW������GHV�GLDEtWHV� �/HXU�UHFRQQDLVVDQFH�HW�O�LGHQWL�FDWLRQ�GX�JtQH�LPSOLTXu�RQW�GHV
FRQVuTXHQFHV�SUDWLTXHV�SRXU�OHV�SDWLHQWV��&�HVW�XQ�H[HPSOH�GH�PuGHFLQH�GH�SUuFLVLRQ�GX�IDLW�GH�QRPEUHXVHV�VSuFL�FLWuV�HQ�WHUPHV�GH�SURQRVWLF�HW
GH�SULVH�HQ�FKDUJH�WKuUDSHXWLTXH�VHORQ�OH�JtQH�PLV�HQ�FDXVH��8QH�WUHQWDLQH�GH�JtQHV�RQW�uWu�DVVRFLuV�o�FHV�GLDEtWHV�GRQW���JtQHV�PDMHXUV��*&.�
+1)�$�HW�+1)�$��TXL�UHQGHQW�FRPSWH�GH�OD�PDMRULWu�GHV�FDV�

/H �VuTXHQsDJH �1*6 �R�UH �OD �SRVVLELOLWu �G�LQFOXUH �GDQV �OH �SDQHO �GHV �JtQHV �FRQVLGuUuV �FRPPH �GHV �FDXVHV �WUtV �UDUHV �RX �GHV �JtQHV �GH �FDXVHV
V\QGURPLTXHV�LQFOXDQW�XQ�GLDEtWH�

2EMHFWLI���(YDOXHU�O�LPSXWDELOLWu�GH�JtQHV�UHVSRQVDEOHV�GH�FDXVHV�V\QGURPLTXHV�UDUHV�GDQV�XQH�ODUJH�SRSXODWLRQ�GH�SDWLHQWV�D\DQW�XQH�KLVWRLUH
FOLQLTXH�VXJJuUDQW�XQ�'0J�HW�HQ�O�DEVHQFH�GH�WRXWH�DWWHLQWH�H[WUD�SDQFUuDWLTXH�

0gWKRGHV�������FDV�LQGH[�RQW�uWu�LQFOXV��8Q�'0J�uWDLW�uYRTXu�VXU�O
DEVHQFH�G
DXWRDQWLFRUSV�DVVRFLuV�DX�GLDEtWH��XQ�qJH�����DQV�HW�O�DEVHQFH
G�REuVLWu��,0&�����NJ�Pg��DX�GLDJQRVWLF��HW�GHV�DQWuFuGHQWV�GH�GLDEtWH�GDQV����JuQuUDWLRQV��2QW�uWu�H[FOXV�GH�O�DQDO\VH�WRXV�OHV�FDV�LQGH[�GRQW
O�KLVWRLUH�FOLQLTXH�uYRTXDLW�G�HPEOuH�XQH�FDXVH�V\QGURPLTXH��/HV�UuJLRQV�FRGDQWHV�GH����JtQHV�QXFOuDLUHV�HW�OD�PXWDWLRQ�P�����$!*�GH�O�$'1
PLWRFKRQGULDO�RQW�uWu�HQULFKLHV�SDU�FDSWXUH��$JLOHQW�4;7��HW�VuTXHQFuHV�VXU�0L6HT��,OOXPLQD���/�LQWHUSUuWDWLRQ�GHV�YDULDQWV�D�uWu�uWDEOLH�VHORQ�OHV
UHFRPPDQGDWLRQV�$&0*�HW�GX�JURXSH�0'(3��PRQRJHQLF�GLDEHWHV�H[SHUW�SDQHO��&OLQ*HQ���6HXOV�OHV�YDULDQWV�SDWKRJtQHV��FODVVHV���HW����RQW�uWu
UHWHQXV�GDQV�O�DQDO\VH�GHV�GRQQuHV�

5gVXOWDWV���'HV�YDULDQWV�SDWKRJtQHV�GH����JtQHV�RQW�uWu�LGHQWL�uV�FKH]�����SDWLHQWV����������'HV�YDULDQWV�GH�JtQHV�FRQVLGuUuV�FRPPH�UDUHPHQW
LPSOLTXuV�GDQV�OH�'0J�UHSUuVHQWHQW�������GHV�GLDJQRVWLFV�HW�SDUPL�FHX[�FL��������FRQFHUQHQW�GHV�JtQHV�UHVSRQVDEOHV�GH�FDXVHV�V\QGURPLTXHV�
$LQVL��OD�PXWDWLRQ�PLWRFKRQGULDOH�P�����$!*������GHV�FDV���GHV�YDULDQWV�GX�JtQH�+1)�%��������HW�GX�JtQH�:)6���������DVVRFLuV�UHVSHFWLYHPHQW
DX�GLDEtWH�PLWRFKRQGULDO�DYHF�VXUGLWu�V\QGURPH�0(/$6��DX�V\QGURPH�+1)�%�HW�DX�V\QGURPH�GH�:ROIUDP�UHSUuVHQWHQW�OHV��tPH���tPH�HW��tPH�FDXVHV
OHV�SOXV�IUuTXHQWHV�GH�'0J�GDQV�OD�SRSXODWLRQ�uWXGLuH��/HV�FDUDFWuULVWLTXHV�SKuQRW\SLTXHV�GX�GLDEtWH��qJH�GH�VXUYHQXH�HW�QLYHDX�G�K\SHUJO\FuPLH�
QH �GL�uUHQFLHQW �SDV �OHV �FDXVHV �V\QGURPLTXHV �GHV �FDXVHV �OHV �SOXV �IUuTXHQWHV� �/D �GuFRXYHUWH �IRUWXLWH �GDQV �GHV �'0J �VDQV �DWWHLQWHV �H[WUD�
SDQFUuDWLTXHV�GH�JtQHV�FRQVLGuUuV�FRPPH�UHVSRQVDEOHV�GH�IRUPHV�V\QGURPLTXHV�VXJJtUHQW�XQH�H[SUHVVLYLWu�SKuQRW\SLTXH�EHDXFRXS�SOXV�ODUJH
TX�DFWXHOOHPHQW�FRQVLGuUuH�DYHF�O�LGHQWL�FDWLRQ�SDU�O�DSSURFKH�1*6�GH�IRUPHV�PRGuUuHV�GH�SUuVHQWDWLRQ�DW\SLTXH�

&RQFOXVLRQV���/H�GLDJQRVWLF�GHV�'0J�SDU�1*6�PRQWUH�TXH�����GHV�GLDJQRVWLFV�VRQW�GXHV�o�GHV�FDXVHV�JuQuWLTXHV�UDUHV��3DUPL�FHOOHV�FL��WURLV
JtQHV�FRQVLGuUuV�FRPPH�UHVSRQVDEOHV�GH�IRUPHV�V\QGURPLTXHV�UHSUuVHQWHQW�����GHV�GLDJQRVWLFV�
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0DULD�GHO�0DU�$PDGRU

()�����7HVW�SUgV\PSWRPDWLTXH�GDQV�OD�VFOgURVH�ODWgUDOH�DP\RWURSKLTXH�GgPHQFH�IURQWRWHPSRUDOH��6/$�')7���'LpgUHQFHV�HW
VLPLOLWXGHV�DYHF�OD�PDODGLH�GH�+XQWLQJWRQ��0+��

$XWHXUV��

0DULD�GHO�0DU�$PDGRU���������0DUFHOD�*DUJLXOR���������&KULVWLOOD�%RXFKHU������$ULDQH�+HUVRQ������6WuSKDQLH�6WDUDFL������)UDQsRLV�6DODFKDV������)DELHQQH
&ORW������&uFLOH�&D]HQHXYH������,VDEHOOH�/H�%HU���������$OH[DQGUD�'XUU�������

���'uSDUWHPHQW�GH�1HXURORJLH��&HQWUH�6/$�G
,OH�GH�)UDQFH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLWu��+{SLWDO�3LWLu�
6DOSvWULtUH��3DULV��)UDQFH
���'uSDUWHPHQW�GH�1HXURJuQuWLTXH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLWu��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���/DERUDWRU\�RI�&OLQLFDO�3V\FKRORJ\��3V\FKRSDWKRORJ\�DQG�3V\FKRDQDO\VLV�3&33��($�������8QLYHUVLW\�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW\�
3V\FKRORJ\�,QVWLWXWH��%RXORJQH�%LOODQFRXUW��)UDQFH
���'uSDUWHPHQW�GH�1HXURORJLH��&HQWUH�6/$�G�,OH�GH�)UDQFH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLWu��+{SLWDO�3LWLu�
6DOSvWULtUH��3DULV��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH��8)�GH�1HXURJuQuWLTXH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLWu��+{SLWDO�3LWLu�6DOSvWULtUH�
3DULV��)UDQFH
���&HQWUH�GH�UuIuUHQFH�GHV�GuPHQFHV�UDUHV�RX�SUuFRFHV��,0�$��'uSDUWHPHQW�GH�1HXURORJLH��$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��*+�6RUERQQH
8QLYHUVLWu��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���6RUERQQH�8QLYHUVLWuV��830&�8QLY�3DULV�����,QVHUP�8������&156�805�������,QVWLWXW�GX�&HUYHDX�HW�OD�0RHOOH�uSLQLtUH��,&0���3DULV��)UDQFH
�������6RUERQQH�8QLYHUVLWuV��830&�8QLY�3DULV�����,QVHUP�8������&156�805�������$VVLVWDQFH�3XEOLTXH���+{SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLWu�
+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��*UtFH

0RWV�FOHIV���WHVW�SUuV\PSWRPDWLTXH��VFOuURVH�ODWuUDOH�DP\RWURSKLTXH��GuPHQFH�IURQWR�WHPSRUDOH��PDODGLH�GH�+XQWLQJWRQ

5gVXPg��

/H�WHVW�SUuV\PSWRPDWLTXH��73��H[LVWH�GHSXLV����DQV�SRXU�OD�0+�HW�G�DXWUHV�PDODGLHV�QHXURJuQuWLTXHV�o
UuYuODWLRQ�WDUGLYH��'HSXLV������LO�HVW�SURSRVu�GDQV�OHV�IRUPHV�IDPLOLDOHV�GH�6/$�')7��/H�EXW�GH�FHWWH�uWXGH
HVW�G�DQDO\VHU�OHV�����SUHPLtUHV�GHPDQGHV�GH�73�6/$�')7��SKuQRW\SH�VuYtUH�HW�UDSLGH��HW�OHV�FRPSDUHU�o
FHOOHV�GH�73�GDQV�OD�0+��SKuQRW\SH�VuYtUH�PDLV�OHQW��

8Q�JtQH�IUuTXHPPHQW�LPSOLTXu�GDQV�OHV�IRUPHV�IDPLOLDOHV�GH�6/$�')7�HVW�O�H[SDQVLRQ�****&&�GDQV�OH
JtQH�&�RUI����TXL�HVW�UHVSRQVDEOH�GHV�GHX[�SKuQRW\SHV��6/$�HW�')7��GDQV�XQH�PvPH�IDPLOOH���/�uTXLSH�GX
FRQVHLO�JuQuWLTXH�HVW�FRQIURQWuH�o�O�LQFHUWLWXGH�TXDQW�DX�[��SKuQRW\SH�V��o�YHQLU�FKH]�OHV�SHUVRQQHV�o
ULVTXH��,O�HVW�GRQF�LPSRUWDQW�G�uYDOXHU�OHV�PRWLYDWLRQV�HW�OD�GHPDQGH�G�XQ�WHVW�SUuV\PSWRPDWLTXH�GDQV�FHV
PDODGLHV�JuQuWLTXHPHQW�KuWuURJtQHV��HQ�IRQFWLRQ�GX�SKuQRW\SH�IDPLOLDO�

�

'H������o�����������SHUVRQQHV�GHPDQGHQW�XQ�73�SRXU�6/$�')7������uWDLHQW�o�ULVTXH�GH�6/$���62'��Q ��
)86 �Q �������uWDLHQW�o�ULVTXH�GH�')7��3*51 �Q ����0$37 �Q ���HW����uWDLHQW�o�ULVTXH�SRXU�OHV�GHX[
PDODGLHV��&�25)���Q ����8%4/1��Q ���9&3�Q ���7%.��Q ����3HQGDQW�OD�PvPH�SuULRGH��QRXV�DYRQV�UHsX
����GHPDQGHV�GH�WHVW�SRXU�OD�0+��3UHVTXH�OD�PRLWLu�GHV�GHPDQGHV�GH�37�6/$�')7�RQW�HX�OLHX�HQWUH�����
HW������

/HV�GHPDQGHXUV�SRXU�OD�0+�VRQW�VLJQL�FDWLYHPHQW�SOXV�MHXQHV�HQ�PR\HQQH�������������DQV���������SRXU�OD
0+�YV���������DQV����������SRXU�OD�6/$�')7��S���������/H�ULVTXH�o�SULRUL�GHV�VXMHWV�IDLVDQW�OD�GHPDQGH
�����RX�������OH�VH[H�GX�SDUHQW�WUDQVPHWWHXU�HW�OD�SURSRUWLRQ�GH�IHPPHV��DLQVL �TXH�OD�QDWXUH�GHV
PRWLYDWLRQV�SRXU�IDLUH�OH�WHVW�VRQW�VLPLODLUHV��3DU�FRQWUH��OD�FRQVFLHQFH�GX�o�ULVTXH�G�vWUH�SRUWHXU�HVW�SOXV
UuFHQWH�������DQ��SRXU�OD�6/$�')7�������FRPSDUuH�o�OD�0+����������S��������

$X�VHLQ�GH�OD�SRSXODWLRQ�GHV�SHUVRQQHV�o�ULVTXH�6/$�')7��O�qJH�DX�PRPHQW�GH�OD�GHPDQGH�G�XQ�73�HVW
VLJQL�FDWLYHPHQW �SOXV �uOHYu �GDQV �OH �JURXSH �PL[WH ��SKuQRW\SH �GX �FDV �LQGH[ �6/$�')7 �� ���������������
S ��������/�qJH�GHV�GHPDQGHXUV�G�XQ�73�HVW�LQYHUVHPHQW�FRUUuOuH�o�OD�FKDUJH�IDPLOLDOH�JOREDOH��Gu�QLH�SDU
OH�QRPEUH�G�DSSDUHQWuV�DWWHLQWV�GDQV�OD�IDPLOOH���S �������'�XQH�IDsRQ�uWRQQDQWH��LO�Q�\�D�SDV�GH�GL�uUHQFH
VLJQL�FDWLYH �GX �WDX[ �G�DEDQGRQ �HQWUH �OHV �VXMHWV �DSSDUWHQDQW �DX[ �IDPLOOHV �6/$ �HW �FHX[ �DSSDUWHQDQW �DX[
IDPLOOHV ��')7� �6/$�')7�� �S ������



(Q�FRQFOXVLRQ��OHV�GHPDQGHV�GH�WHVW�SUuV\PSWRPDWLTXH�SRXU�6/$�')7�VRQW�HQ�KDXVVH�GHSXLV�������PDLV
UHVWHQW�UDUHV��FRPPH�SRXU�OD�0+��/D�FKDUJH�IDPLOLDOH�HW�OD�FRQVFLHQFH�GX�ULVTXH�RQW�XQH�LQ�XHQFH�VXU�O�qJH
DX�PRPHQW�GH�OD�GHPDQGH�GH�73���2Q�REVHUYH�GHV�GHPDQGHXUV�SOXV�qJuV�SRXU�6/$�')7�TXH�SRXU�OD�0+��/D
QRWLRQ�G�KuUuGLWu�GDQV�OD�6/$�')7�HVW�HQFRUH�PuFRQQXH�

8Q�GHV�IDLWV�PDUTXDQWV�HVW�OD�VRXV�LQWuJUDWLRQ�GH�OD�SHUFHSWLRQ�GX�ULVTXH��GX�c�GHX[LtPH�SKuQRW\SH�j��')7
YHUVXV�6/$��SRXU�GHV�JtQHV�WHOV�TXH�&�RUI����0DOJUu�OD�FRPSOH[LWu�GX�FRQVHLO�JuQuWLTXH�GDQV�FHV�PDODGLHV�
OH�FRQVHLO�JuQuWLTXH�UuSRQG�o�XQH�GHPDQGH�FURLVVDQWH�GHV�VXMHWV�o�ULVTXH�

3LfFH�MRLQWH���$PDGRU$EVWUDFW$VVLVHV*HQHWLTXH�����GRF[
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/RXLVH�&ULYHOOL

()�����&LUFXLW�GH�GgSLVWDJH�HW�GH�SULVH�HQ�FKDUJH�GHV�IHPPHV�DYHF�XQ�FDQFHU�GX�VHLQ�HW�XQ�V\QGURPH�GH�/L�)UDXPHQL�c�5HQQHV

$XWHXUV��

/RXLVH�&ULYHOOL������9DQHVVD�&RORPEHUW������3KLOLSSH�'HQL]HDX������9uURQLTXH�'LHUDV������%ULYDHO�*HU\������,VDEHOOH�/HFRXLOODUG������6DPXHO�/H�6RXUG����

���2QFRJuQuWLTXH��&HQWUH�(XJtQH�0DUTXLV��5HQQHV��)UDQFH
���2QFRJuQuWLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���2QFRORJLH�PuGLFDOH��&HQWUH�(XJtQH�0DUTXLV��5HQQHV��)UDQFH
���5DGLRWKuUDSLH��&HQWUH�(XJtQH�0DUTXLV��5HQQHV��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�/L�)UDXPHQL��FDQFHU�GX�VHLQ��LQWuUvW�WKuUDQRVWLTXH

5gVXPg��

/�LQFLGHQFH�GX�V\QGURPH�GH�/L�)UDXPHQL��/)6��RX��73����UHODWHG�LQKHULWHG�FDQFHUV��FKH]�OHV�IHPPHV�SUuVHQWDQW�XQ�FDQFHU�GX�VHLQ�SUuFRFH�DSSDUDLW
FRPPH �QRQ �QuJOLJHDEOH �DXMRXUG�KXL� �HW �FH �PvPH �HQ �O�DEVHQFH �G�DQWuFuGHQWV �IDPLOLDX[ �uYRFDWHXUV� �/H �GuSLVWDJH �UDSLGH �G�XQH �PXWDWLRQ
FRQVWLWXWLRQQHOOH�GX�JtQH�73���FKH]�FHOOHV�FL�VHPEOH�G�DXWDQW�SOXV�LPSRUWDQW�TX�LO�SHXW�SHUPHWWUH�QRQ�VHXOHPHQW�XQ�VXLYL�SHUVRQQDOLVu��PDLV�VXUWRXW
XQH�DGDSWDWLRQ�GH�OD�SULVH�HQ�FKDUJH�RQFRORJLTXH�D�Q�GH�GLPLQXHU�OH�ULVTXH�GH�WXPHXUV�VHFRQGDLUHV�

8QH�Uu�H[LRQ�PXOWLGLVFLSOLQDLUH�ORFDOH�o�5HQQHV�D�DERXWL�o�XQ�FLUFXLW�GH�GuSLVWDJH�HW�GH�SULVH�HQ�FKDUJH�DGDSWuH�GHV�SDWLHQWHV�FRQFHUQuHV��WHQDQW
FRPSWH�GH�O�KLVWRORJLH�GX�SURQRVWLF�GX�FDQFHU�GX�VHLQ�SUuVHQWu��GHV�UHFRPPDQGDWLRQV�DFWXHOOHV�GH�WUDLWHPHQW��HW�GHV�LQGLFDWLRQV�GH�UHFKHUFKH�GH
SUuGLVSRVLWLRQ�KuUuGLWDLUH�DX�FDQFHU�GX�VHLQ�,O�V
DWWDFKH�o�WHQLU�FRPSWH�GHV�FRQWUDLQWHV�WHPSRUHOOHV��KXPDLQHV��WHFKQLTXHV�HW�uFRQRPLTXHV�ORFDOHV�

&H�FLUFXLW�GRLW�SHUPHWWUH�XQH�SULVH�HQ�FKDUJH�DPuOLRUuH�PDLV�DXVVL�SOXV�KRPRJtQH�GHV�SDWLHQWHV�GDQV�FHWWH�VLWXDWLRQ�TXL�UHVWH�UDUH��,O�VHUD
uYLGHPPHQW�DPHQu�o�uYROXHU�HQ�IRQFWLRQ�GHV�SRVVLELOLWuV�IXWXUHV�GH�WUDLWHPHQWV�DOWHUQDWLIV�PRLQV�JuQRWR[LTXHV�
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6DQGULQH�&DSXWR

()�����(WXGH�GH�&2VgJUgJDWLRQ�IDPLOLDOH�GHV�9$5LDQWV�QXFOgRWLGLTXHV��&29$5��GDQV�OHV�JfQHV�%5&$����HW�3$/%��SRXU�YDOLGHU
OHXU�XWLOLVDWLRQ�HQ�FRQVHLO�JgQgWLTXH�

$XWHXUV��

6DQGULQH�&$3872���������0uODQLH�/HRQH������/DXUHQW�&DVWHUD������$XGUH\�5HPHQLHUDV������)UDQsRLVH�5HYLOOLRQ������0DULQH�*8,//$8'�%$7$,//(�����
(WLHQQH�5RXOHDX������&DUROLQH�/(&(5)������/LVD�*ROPDUG������9LRODLQH�%RXUGRQ������1DGLD�%RXWU\�.U\]D������&KULVWLQH�/DVVHW������2OLYLHU�&DURQ������
'RPLQLTXH�6WRSSD�/\RQQHW������*HQHWLF�*URXS�81,&$1&(5�����

���*uQuWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
�����8QLYHUVLWu�3DULV�6FLHQFHV�/HWWUHV��3DULV��)UDQFH
���8QLWu�0L[WH�GH�*uQuWLTXH�&RQVWLWXWLRQQHOOH�GHV�&DQFHUV�)UuTXHQWV��+RVSLFHV�&LYLOV�GH�/\RQ���&HQWUH�/uRQ�%uUDUG��/\RQ��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�HW�GH�JuQuWLTXH�GX�FDQFHU�HW�,16(50������&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH�3HUVRQQDOLVuH��&/&&�)UDQsRLV
%DFOHVVH��&DHQ��)UDQFH
�����,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
�����&HQWUH�2VFDU�/DPEUHW��/LOOH��)UDQFH
�����,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���*uQuWLTXH��,QVWLWXW�&XULH��3$ULV��)UDQFH
���'uSDUWHPHQW�GH�VDQWu�SXEOLTXH���&HQWUH�/uRQ�%uUDUG��/\RQ��)UDQFH
����&RQVXOWDWLRQV�G
RQFRJuQuWLTXH�HW�GX�FRPLWu�GH�*uQuWLTXH���,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
������,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���%5&$���%5&$���3$/%���9DULDQW�GH�VLJQL�FDWLRQ�LQFRQQXH��HWXGH�GH�FR�VHJUHJDWLRQ

5gVXPg��

/HV�DOWuUDWLRQV�PRQRDOOuOLTXHV��GHV�JtQHV�%5&$��HW�%5&$��VRQW�DVVRFLuHV�o�XQ�ULVTXH�uOHYu�GH�FDQFHUV�GX�VHLQ�HW�GH�O�RYDLUH��3OXV�UuFHPPHQW��OHV
DOWuUDWLRQV�GX�JtQH�3$/%��RQW�uJDOHPHQW�uWu�UHWHQXHV�FRPPH�IDFWHXUV�GH�ULVTXH�GH�FDQFHU�GX�VHLQ���OH�ULVTXH�RYDULHQ�ELHQ�TXH�SUREDEOH�Q�HVW�SDV
DYuUu��/D�PLVH�HQ�uYLGHQFH�G�XQ�YDULDQW�SDWKRJtQH�o�SDUWLU�G�XQ�FDV�LQGH[��SHUVRQQH�OD�SOXV�VXVFHSWLEOH�G�vWUH�SRUWHXVH�G�XQ�IDFWHXU�JuQuWLTXH�GH
ULVTXH�HW�SDU�Oo�D\DQW�VRXYHQW�uWu�DWWHLQWH�G�XQ�FDQFHU�GX�VHLQ�RX�GH�O�RYDLUH�HW�TXL�IDLW�O�REMHW�G�XQH�DQDO\VH�FRPSOtWH�GHV�GHX[�JtQHV��SHUPHW�DX
JuQuWLFLHQ�GH�SURSRVHU�XQH�SULVH�HQ�FKDUJH�DGDSWuH�o�WRXV�OHV�PHPEUHV�GH�OD�IDPLOOH�VHORQ�TX�LOV�VRQW�SRUWHXUV�RX�QRQ�GX�YDULDQW�SDWKRJtQH��(Q
������XQ�YDULDQW�SDWKRJtQH��XWLOLVDEOH�SRXU�OH�FRQVHLO�JuQuWLTXH�HVW�PLV�HQ�uYLGHQFH�GDQV�a�����GHV�FDV�LQGH[�WHVWuV��FKL�UHV�,1&D���'HV�9DULDQWV
QXFOuRWLGLTXHV �GH �6LJQL�FDWLRQ �,QFRQQXH ��96,� �VRQW �DXVVL �PLV �HQ �uYLGHQFH �FKH] �SOXV �GH ���� �GHV �SDWLHQWV �WHVWuV� �3RXU �FHV �IDPLOOHV� �GHV �WHVWV
JuQuWLTXHV�QH�SHXYHQW�SDV�vWUH�SURSRVuV�HW�OD�SULVH�HQ�FKDUJH�HVW�RULHQWuH�SDU�OD�VHXOH�KLVWRLUH�IDPLOLDOH�

/D�EDVH�GH�GRQQuHV�QDWLRQDOH�GHV�YDULDQWV�%5&$���%5&$��HW�3$/%���ODEHOOLVuH�SDU�O�,1&D��SHUPHW�OH�UHFXHLO�DQRQ\PH�GH�O�HQVHPEOH�GHV�YDULDQWV
GuWHFWuHV�ORUV�GHV�WHVWV�FDV�LQGH[�GHV����ODERUDWRLUHV�IUDQsDLV�UuDOLVDQW�FHV�WHVWV��(Q�MXLOOHW�������QRWUH�EDVH�UHJURXSDLW�a������IDPLOOHV�SRXU
%5&$� �HW �a����� �IDPLOOHV �SRXU �%5&$� �DYHF ����� �96, �GL�uUHQWV �SRXU �%5&$� �GDQV ����� �IDPLOOHV �HW ����� �96, �GL�uUHQWV �SRXU �%5&$� �GDQV �����
IDPLOOHV��/HV�uOuPHQWV�GH�FODVVL�FDWLRQ�VRQW�O�KLVWRLUH�IDPLOLDOH��OHV�FDUDFWuULVWLTXHV�WXPRUDOHV�HW�OD�FR�RFFXUUHQFH�UDSSRUWuH�RX�QRQ�GX�96,�DYHF�XQ
YDULDQW�SDWKRJtQH��GX�PvPH�JtQH��1uDQPRLQV��XQ�uOuPHQW�HVVHQWLHO�HW�TXDQWL�DEOH�SRXU�OH�FODVVHPHQW�GHV�96,�HVW�OHXU�FR�VuJUuJDWLRQ�IDPLOLDOH
DYHF�OD�PDODGLH��DSSDUHQWuV�DWWHLQWV�GH�FDQFHU�GX�VHLQ�RX�GH�O�RYDLUH��SRUWHXUV�RX�QRQ�GX�96,�HW�DSSDUHQWuV�LQGHPQHV�GH�FDQFHU�SRUWHXUV�RX�QRQ�GX
96,���/HV�HVWLPDWLRQV�GH�SUREDELOLWu�TXH�OH�96,�VRLW�SDWKRJtQH�VRQW�FDOFXOuHV�o�SDUWLU�GHV�GRQQuHV�REWHQXHV�HQ�XWLOLVDQW�XQ�PRGtOH�VWDWLVWLTXH�VHORQ
'��*ROGJDU�

/�uWXGH�&29$5��&2VHJUHJDWLRQ�9$5LDQW��D�SRXU�REMHFWLI�OD�SULVH�HQ�FRPSWH�GHV�GRQQuHV�GH�FR�VuJUuJDWLRQ��(OOH�UHSRVH�VXU�OH�UuVHDX�GH�FRQVXOWDWLRQ
GX�JURXSH�JuQuWLTXH�HW�FDQFHU�HW�VXU�OD�QRXYHOOH�EDVH�QDWLRQDOH�)U2*��YRLU�FRPPXQLFDWLRQ���/HV�96,�%5&$���%5&$��HW�3$/%��VRQW�VuOHFWLRQQuV
VHORQ�SOXVLHXUV�FULWtUHV��QRPEUH�GH�IDPLOOHV��LPSDFW�VXU�O�$51��LPSDFW�SUuGLW�DX�QLYHDX�SURWuLTXH��WHVW�IRQFWLRQQHO�����SRXU�PHQHU�OHV�uWXGHV�GH�FR�
VuJUuJDWLRQ��(Q�RFWREUH���������QRXV�DYRQV�LQFOXV�SOXV�GH������LQGLYLGXV�DSSDUWHQDQW�o�SUtV�GH�����IDPLOOHV�o�WUDYHUV�OD�)UDQFH��$�O�DLGH�GHV
LQIRUPDWLRQV�GH�FR�VuJUuJDWLRQ��QRXV�DYRQV�SX�FODVVHU����YDULDQWV��$LQVL�������IDPLOOHV�SUuVHQWDQW�FHV�96,�RQW�SX�vWUH�SULVHV�HQ�FKDUJH�o�OD�VXLWH�GH
FH�FODVVHPHQW�

�
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*(2))5(<�%(572/21(

()�����/nDSSRUW�GnXQH�FRQVXOWDWLRQ�GnRQFRJgQgWLTXH�ORUV�GH�OD�SURSRVLWLRQ�GnXQH�DQDO\VH�SDQJgQRPLTXH�c�YLVgH�WKgUDQRVWLTXH

$XWHXUV��

*HR�UH\�%(572/21(���������(ORGLH�&266(7������$PDQGLQH�%$85$1'���������&DUROLQH�6$:.$���������0DULRQ�52%(57���������$OODQ�/$1&21������0DQRQ
5('$������&RUHQWLQ�5,&+$5'������&KULVWLQH�%,148(7������5RPDLQ�%2,'27������9DOHQWLQ�'(5$1*(5(������9LQFHQW�*286627������-XOLHWWH�$/%8,6621
�����/DXUH�)$9,(5������)UDQsRLV�*+,5,1*+(//,������6RSKLH�1$0%27���������/DXUHQFH�)$,95(�������

���&HQWUH�GH�JuQuWLTXH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���2QFRJuQuWLTXH��&/&&�&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH
���2QFRORJLH�PuGLFDOH��&/&&�&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH
���3ODWHIRUPH�GH�WUDQVIHUW�ELRORJLH�FDQFuURORJLTXH��&/&&�&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH
���&HQWUH�G
LQYHVWLJDWLRQ�FOLQLTXH��(SLGuPLRORJLH�FOLQLTXH�,16(50�������&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���8QLWu�GH�ELRORJLH�PROuFXODLUH��&/&&�&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH
���%LRORJLH�HW�SDWKRORJLH�GHV�WXPHXUV��&/&&�&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH
���8QLWu�GH�ELRORJLH�FOLQLTXH��&/&&�&HQWUH�*HRUJHV�)UDQsRLV�/HFOHUF��'LMRQ��)UDQFH

0RWV�FOHIV���FRQVXOWDWLRQV��RQFRJuQuWLTXH��H[RPH��VRPDWLTXH��FRQVWLWXWLRQQHO��LQFLGHQWDOH��WKuUDQRVWLTXH��SUuGLVSRVLWLRQV

5gVXPg��

,QWURGXFWLRQ��

/D�SULVH�HQ�FKDUJH�PuGLFDOH�GHV�SDWLHQWV�DYHF�XQH�WXPHXU�PDOLJQH�VROLGH�D�uYROXu��'�XQH�SULVH�HQ�FKDUJH�JOREDOH��QRXV�DYRQV�YX�uPHUJHU�GHV
WKuUDSHXWLTXHV�FLEOuHV�QuFHVVLWDQW�GH�FRQQDLWUH�OHV�FDUDFWuULVWLTXHV�JuQuWLTXHV�GHV�WXPHXUV��'DQV�FH�FRQWH[WH��O�uWXGH�(;20$�D�SURSRVu��HQWUH
�����HW�������XQH�DQDO\VH�GH�O�H[RPH�VRPDWLTXH�HW�FRQVWLWXWLRQQHO�FKH]�GHV�SDWLHQWV�DWWHLQWV�G�XQH�WXPHXU�PDOLJQH�VROLGH�HQ�uFKHF�WKuUDSHXWLTXH�
GDQV �OH �EXW �G�uYDOXHU �OD �IDLVDELOLWu �HW �O�XWLOLWu �FOLQLTXH� �&RPSWH �WHQX �OD �SRVVLELOLWu �G�LGHQWL�HU �GHV �SUuGLVSRVLWLRQV �JuQuWLTXHV �DX �FDQFHU �DYHF �GHV
LPSOLFDWLRQV�GH�SULVH�HQ�FKDUJH�HW�GH�FRQVHLO�JuQuWLTXH��XQH�FRQVXOWDWLRQ�SDU�XQ�RQFRJuQuWLFLHQ�RX�XQ�FRQVHLOOHU�HQ�JuQuWLTXH�D�uWu�PLVH�HQ�SODFH�
/�LQWuUvW�GH�FHWWH�FRQVXOWDWLRQ�GRLW�vWUH�uYDOXu�

0DWuULHO�HW�PuWKRGHV��

8QH�FRQVXOWDWLRQ�G�RQFRJuQuWLTXH�D�uWu�UuDOLVuH�GDQV�OHV����MRXUV�VXLYDQW�O�LQFOXVLRQ�GDQV�O�uWXGH�(;20$��/HV�FRQVXOWDWLRQV�GXUDLHQW�HQYLURQ���
PLQXWHV��DYHF�XQ�UHFXHLO�SUuDODEOH�GHV�DQWuFuGHQWV�IDPLOLDX[��/HV�DQDO\VHV�WXPRUDOHV�HW�FRQVWLWXWLRQQHOOHV�uWDLHQW�OLPLWuHV�o�XQH�DQDO\VH�GH����
JtQHV�LPSOLTXuV�GDQV�O�RQFRJHQtVH��5uWURVSHFWLYHPHQW��XQH�DQDO\VH�D�uWu�UuDOLVuH�D�Q�G�LGHQWL�HU�OH�QRPEUH�GH�SDWLHQWV�DYHF�XQH�SUuGLVSRVLWLRQ
JuQuWLTXH�LGHQWL�uH��HW�OHXU�FRUUuODWLRQ�DYHF�OHV�GRQQuHV�FOLQLTXHV�HW�JuQuDORJLTXHV�

5uVXOWDWV��

����SDWLHQWV�RQW�uWu�YXV�HQ�FRQVXOWDWLRQ�GH�JuQuWLTXH�DYDQW�O�H[RPH�FRQVWLWXWLRQQHO�HW�VRPDWLTXH�o�YLVuH�WKuUDQRVWLTXH��&KH]��������SDWLHQWV��XQ
YDULDQW�SDWKRJtQH�FRQVWLWXWLRQQHO�D�uWu�LGHQWL�u�GDQV����JtQHV�DFWLRQQDEOHV����%5&$������%5&$�����3$/%�����6'+%����&'.1�$����1)�����73�����
06+�� �� �5$'��&� �� �06+�� �� �0/+�� �� �$3&� �� �$70 �KuWuUR]\JRWH �FRPSRVLWH�� ������ �uWDLHQW �GuMo �LGHQWL�uHV �GDQV �OH �FLUFXLW �GH �VRLQ� �3DUPL ��� �FDV
LGHQWL�uV �SDU �OH �VuTXHQsDJH �GH �O�H[RPH� ������ �QH �UuSRQGDLHQW �SDV �DX[ �FULWtUHV �GH �UHFKHUFKH �GH �SUuGLVSRVLWLRQ �JuQuWLTXH� �HW �GDQV ����� �FDV� �OD
YDULDWLRQ�SHXW�vWUH�FRQVLGuUuH�FRPPH�LQFLGHQWDOH�FDU�VDQV�OLHQ�DYHF�OH�FDQFHU�SUuVHQWu�SDU�OH�SDWLHQW��'DQV������FDV��XQH�FRQVXOWDWLRQ�GH�JuQuWLTXH
DYDLW�uWu�UuDOLVuH�DQWuULHXUHPHQW��PDLV�OHV�DQDO\VHV�OLPLWuHV�DX[�JtQHV�%5&$��'DQV������FDV��OHV�FULWtUHV�GH�UHFKHUFKH�GH�SUuGLVSRVLWLRQ�JuQuWLTXH
uWDLHQW�SUuVHQWV�PDLV�Q�DYDLHQW�SDV�uWu�LGHQWL�uV�SDU�O�RQFRORJXH��'DQV�XQ�FDV��XQ�YDULDQW�SDWKRJtQH�%5&$��QRQ�LGHQWL�u�HQ�H[RPH�PDLV�GuSLVWu
SDU�SDQHO�GHYDQW�GHV�FULWtUHV�G�DQDO\VH�UHWHQXV�HQ�FRQVXOWDWLRQV��&KH]����SDWLHQWV��XQ�YDULDQW�D�uWu�LGHQWL�u�GDQV�XQ�JtQH�QRQ�DFWLRQQDEOH�

'LVFXVVLRQ��

&HWWH �uWXGH�FRQ�UPH�TXH�OHV �DQDO\VHV �WKuUDQRVWLTXHV �SHXYHQW �GuSLVWHU �GHV �SUuGLVSRVLWLRQV �JuQuWLTXHV �FRQVWLWXWLRQQHOOHV �HQ �OLHQ �RX �QRQ�DYHF �OD
SUuVHQWDWLRQ�FOLQLTXH��UHQGDQW�LPSRUWDQWH�O�LQIRUPDWLRQ�GX�SDWLHQW�DX�SUuDODEOH��&HSHQGDQW��OH�SRXUFHQWDJH�IDLEOH��������GRLW�IDLUH�EDODQFHU�DYHF�OD
PLVH�HQ�SODFH�GH�FLUFXLWV�XUJHQWV��/H�GuYHORSSHPHQW�G�RXWLOV�G�LQIRUPDWLRQ�SDSLHU�RX�QXPuULTXH��RX�GH�IRUPDWLRQ�GHV�RQFRORJXHV�HVW�o�H[SORUHU�
/�uWXGH�GHV�SUuIuUHQFHV�GHV�SDWLHQWV�VHUDLW�uJDOHPHQW�o�HQYLVDJHU�

3LfFH�MRLQWH���$EVWUDFW�/�DSSRUW�G�XQH�FRQVXOWDWLRQ�G�RQFRJuQuWLTXH�ORUV�GH�OD�SURSRVLWLRQ�G�XQH�DQDO\VH�SDQJuQRPLTXH�o�YLVuH�WKuUDQRVWLTXH�GRF[
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&DSXFLQH�'HOQDWWH

()�����0LVH�HQ�gYLGHQFH�GnXQ�YDULDQW�GgOgWfUH�GX�JfQH�%5&$��HQ�PRVDiTXH

$XWHXUV��

&DSXFLQH�'(/1$77(���������0DULRQ�%(//(*8,&������9LUJLQLH�*8,%(57������'HOSKLQH�/(528;������1DGtJH�0$57,������)DEULFH�$,5$8'������6WHSKDQH
%(=,($8������&uOLQH�*$55(&����

���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���2QFRJuQuWLTXH��,&2�VLWH�5HQu�*DXGXFKHDX��6DLQW�+HUEODLQ��)UDQFH
���2QFRJuQuWLTXH��,&2�VLWH�5HQu�*DXGXFKHDX��6DLQW�+HUEODLQ��)UDQFH

0RWV�FOHIV���%5&$��0RVDzTXH

5gVXPg��

8QH�uWXGH�GHV�JtQHV�%5&$���%5&$��HW�3$/%��D�uWu�UuDOLVuH�FKH]�XQH�MHXQH�IHPPH�SULVH�HQ�FKDUJH�SRXU�XQ�FDQFHU�GX�VHLQ�JDXFKH�FRUUHVSRQGDQW�o
XQ�FDUFLQRPH�LQ�OWUDQW�GH�W\SH�QRQ�VSuFL�TXH��6%5,,,��WULSOH�QuJDWLI��GLDJQRVWLTXu�o�O�qJH�GH����DQV��&HWWH�MHXQH�IHPPH�QH�UDSSRUWDLW�SDV�G�KLVWRLUH
IDPLOLDOH�uYRFDWULFH�G�XQH�SUuGLVSRVLWLRQ�KuUuGLWDLUH�DX�FDQFHU�GX�VHLQ��/�uWXGH�D�GRQF�uWu�LQLWLuH�GX�IDLW�GH�O�qJH�DX�GLDJQRVWLF�HW�GX�W\SH
KLVWRORJLTXH�GH�FDQFHU�GX�VHLQ��/�uWXGH�UuDOLVuH�o�SDUWLU�GH�O�$'1�H[WUDLW�G�XQ�SUuOtYHPHQW�VDQJXLQ�D�LGHQWL�u�XQ�YDULDQW�GuOuWtUH�GX�JtQH�%5&$�
QRPHQFODWXUu�F�����GXS*��S��$OD����*O\IV����DYHF�XQH�IUDFWLRQ�DOOuOLTXH�GH������NLW�+&6BY�B����6RSKLD�*HQHWLFVd���/H�UuVXOWDW�GH�OD�UHFKHUFKH
FLEOuH��6uTXHQsDJH�6DQJHU��GH�FH�YDULDQW�VXU�O�$'1�H[WUDLW�G�XQ�SUuOtYHPHQW�VDOLYDLUH�UHFXHLOOL�VXU�SDSLHU�)7$�uWDLW�FRPSDWLEOH�DYHF�OH�UuVXOWDW
SUuFuGHQW��1RXV�DYRQV�UHFKHUFKu�FH�PvPH�YDULDQW�VXU�O�$'1�H[WUDLW�GH�WLVVX�PDPPDLUH�VDLQ�HW�O�DYRQV�UHWURXYu�o�XQH�IUDFWLRQ�DOOuOLTXH�GH����
DLQVL�TXH�VXU�O�$'1�H[WUDLW�GH�WLVVX�PDPPDLUH�WXPRUDO��SUuVHQWDQW�XQ�SRXUFHQWDJH�GH�FHOOXOHV�WXPRUDOHV�HVWLPu�o������o�XQH�IUDFWLRQ�DOOuOLTXH�GH
������%5&$�0DVWHU�';�0XOWLSOLFRPd���/�HQVHPEOH�GH�FHV�UuVXOWDWV�QRXV�SHUPHW�GH�FRQFOXUH�o�OD�SUuVHQFH��FKH]�FHWWH�MHXQH�IHPPH��G�XQ�YDULDQW
GuOuWtUH�GX�JtQH�%5&$��o�O�uWDW�GH�PRVDzTXH��$�QRWUH�FRQQDLVVDQFH��WUtV�SHX�GH�FDV�GH�PRVDzFLVPH�RQW�uWu�UDSSRUWuV�SRXU�FH�JtQH�
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(GZLJH�.DVSHU

()�����/nLQWHUSUgWDWLRQ�GHV�YDULDQWV�GH�73���LGHQWLqgV�GDQV�GHV�SDQHOV�GH�JfQHV���XQ�FKDOOHQJH�SRXU�OH�ELRORJLVWH�HW�XQ�YgULWDEOH
HQMHX�SRXU�OH�SDWLHQW

$XWHXUV��

(GZLJH�.DVSHU������6WuSKDQLH�%DHUW�'HVXUPRQW������*ZHQGROLQH�/LHQDUG������-DFTXHOLQH�%RX������6WuSKDQLH�9DVVHXU������(PLOLH�%RXYLJQLHV�����
6DQGULQH�0DQDVH������/DXUHQW�&DVWuUD������1DGLD�%RXWU\�.U\]D������/LVD�*ROPDUG������0DULQH�*XLOODXG�%DWDLOOH������&ODXGH�+RXGD\HU������7KLHUU\
)UHERXUJ������*DwOOH�%RXJHDUG�'HQR\HOOH����

���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'uSDUWHPHQW�GH�*uQuWLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�HW�GH�0uGHFLQH
3HUVRQQDOLVuH��,QVHUP��8QLYHUVLWu�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*uQuWLTXH�GX�&DQFHU��&/5&&�)UDQsRLV�%DFOHVVH��&DHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�0uGLFDOH�HW�0uGHFLQH
3HUVRQQDOLVuH��)UDQFH��,QVHUP�8������8QLYHUVLWu�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*uQRPLTXH�0uGLFDOH�HW�0uGHFLQH�3HUVRQQDOLVuH��)UDQFH��&DHQ�
)UDQFH
���/DERUDWRLUH�GH�JuQuWLTXH�FRQVWLWXWLRQQHOOH�GHV�FDQFHUV�IUuTXHQWV�+RVSLFHV�FLYLOV�GH�/\RQ���&HQWUH�/uRQ�%uUDUG��&+8�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH���8QLWu�GH�*uQuWLTXH�FRQVWLWXWLRQQHOOH��&/&&�,QVWLWXW�&XULH��36/�5HVHDUFK�8QLYHUVLW\��3DULV��3DULV��)UDQFH
���*XVWDYH�5RXVV\��8QLYHUVLWu�3DULV�6DFOD\��'uSDUWHPHQW�GH�%LRSDWKRORJLH��������9LOOHMXLI��)UDQFH��,QVWLWXW�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH��9LOOHMXLI�
)UDQFH

0RWV�FOHIV���73����SDQHO�GH�JtQHV��LQWHUSUuWDWLRQ

5gVXPg��

8QH �GHV �uYROXWLRQV �OHV �SOXV �VLJQL�FDWLYHV �GDQV �OD �SUDWLTXH �GH �O�RQFRJuQuWLTXH �PROuFXODLUH �D �uWu �OH �GuYHORSSHPHQW �GH �SDQHOV �uODUJLV �GH �JtQHV
LPSOLTXuV�GDQV�OH�GuWHUPLQLVPH�JuQuWLTXH�GX�FDQFHU� �$LQVL �GHSXLV�������OH�SDQHO�GHV�JtQHV�DQDO\VuV�GDQV�OH�FRQWH[WH�G�XQH�VXVSLFLRQ�GH
SUuGLVSRVLWLRQ�KuUuGLWDLUH�DX[�FDQFHUV�GX�VHLQ�HW�GH�O�RYDLUH�LQFOXW�o�WLWUH�V\VWuPDWLTXH�OH�JtQH�73����GH�PvPH�TXH�G�DXWUHV�SDQHOV�FRQVWLWXWLRQQHOV
RX �VRPDWLTXHV� �/RUVTX�XQ �YDULDQW �GH �73�� �HVW �LGHQWL�u �SDU �XQ �ODERUDWRLUH �IUDQsDLV� �XQ �SUuOtYHPHQW �QRXV �HVW �HQ �UtJOH �JuQuUDOH �DGUHVVu �SRXU
FRQ�UPDWLRQ�HW�LQWHUSUuWDWLRQ��$LQVL��QRXV�DYRQV�UHsX�GHV�SUuOtYHPHQWV�SRXU�SOXV�GH�����SDWLHQWV�SRXU�H[SHUWLVH�GH�YDULDQWV�GH�73����7URLV�JUDQGV
PHVVDJHV�VH�GuJDJHQW�GH�O�DQDO\VH�GH�FHWWH�VuULH����L��/D�SOXSDUW�GHV�YDULDQWV�GH�73�� �GuWHFWuV�o�IDLEOH�IUDFWLRQ�DOOuOLTXH�GDQV�OH�VDQJ�QH
FRUUHVSRQGHQW�SDV�o�GHV�PRVDzTXHV��3DUPL�OHV����YDULDQWV�GuWHFWuV�HQ�1*6�GDQV�XQH�PLQRULWu�GH�OHFWXUHV�o�SDUWLU�G�XQ�SUuOtYHPHQW�VDQJXLQ��QRXV
Q�DYRQV�SDV�UHWURXYu�OH�YDULDQW�GDQV�OD�WXPHXU�RX�OH�WLVVX�VDLQ�DGMDFHQW�GDQV�OHV�FDV�SRXU�OHVTXHOV�QRXV�DYRQV�SX�UuFXSuUHU�XQ�uFKDQWLOORQ�WXPRUDO�
H[FOXDQW�DLQVL�O�K\SRWKtVH�G�XQH�PRVDzTXH�o�O�RULJLQH�GH�OD�WXPHXU��&HV�YDULDQWV�SRXUUDLHQW�FRUUHVSRQGUH�o�GH�O�$'1�WXPRUDO�FLUFXODQW�RX�o�XQH
KuPDWRSRztVH�FORQDOH��G�R}�OD�QuFHVVLWu�GH�WRXMRXUV�FRQVLGuUHU�OD�SUuVHQWDWLRQ�FOLQLTXH�GX�SDWLHQW�HW�GH�YuUL�HU�OD�SUuVHQFH�GX�YDULDQW�GDQV�OH�WLVVX
G�RULJLQH�GH�OD�WXPHXU���LL��8Q�WLHUV�VHXOHPHQW�GHV�SDWLHQWV�SRXU�OHVTXHOV�XQ�YDULDQW�D�uWu�H[SHUWLVu�UuSRQG�DX[�FULWtUHV�GH�&KRPSUHW��/HV�YDULDQWV
GuWHFWuV�VRQW�FODVVuV�HQ�FRPELQDQW�IUuTXHQFH�DOOuOLTXH��JQRP$'���SUuGLFWLRQV�ELRLQIRUPDWLTXHV�GH�O�LPSDFW�VXU�OD�SURWuLQH�HW�O�uSLVVDJH�HW�DQDO\VHV
IRQFWLRQQHOOHV�GDQV�OD�OHYXUH�HW�OHV�FHOOXOHV�KXPDLQHV��&KH]�FHV�SDWLHQWV��OD�PDMRULWu�GHV�YDULDQWV�GuWHFWuV��������FRUUHVSRQG�o�GHV�FODVVH��
�SDWKRJtQH��RX����SUREDEOHPHQW�SDWKRJtQH��HW�OHV�YDULDQWV�GH�FODVVH���IRQW�DFWXHOOHPHQW�O�REMHW�G�DQDO\VHV�FRPSOuPHQWDLUHV��$51�HW�DFWLYLWu
WUDQVFULSWLRQQHOOH�GH�S����GDQV�QRWUH�ODERUDWRLUH���LLL� �(Q�Q��FKH]�OHV�SDWLHQWV�QH�UuSRQGDQW�SDV�DX[�FULWtUHV�GH�&KRPSUHW� �GH�IDsRQ�VXUSUHQDQWH�
SOXV�GH������GHV�YDULDQWV�LGHQWL�uV�VRQW�GH�FODVVH���RX����/�LGHQWL�FDWLRQ�GH�WHOV�YDULDQWV�FKH]�GHV�SDWLHQWV�DWWHLQWV�VRXYHQW�WDUGLYHPHQW�����o���
DQV��SRVH�OD�TXHVWLRQ�GH�OHXU�SuQuWUDQFH�HW�GRQF�GH�OD�SUuVHQFH�GH�IDFWHXUV�PRGL�FDWHXUV��PDLV�DXVVL�GH�OHXU�LPSOLFDWLRQ�GDQV�OH�GuYHORSSHPHQW
WXPRUDO��&RPSWH�WHQX�GH�O�LPSDFW�PDMHXU�GH�O�LGHQWL�FDWLRQ�G�XQ�YDULDQW�GH�FODVVH���RX���GH�73���SRXU�OD�SULVH�HQ�FKDUJH�WKuUDSHXWLTXH�LPPuGLDWH
G�XQ�SDWLHQW�DWWHLQW�G�XQ�FDQFHU��FKLUXUJLH�uODUJLH�SOXW{W�TXH�UDGLR�FKLPLRWKuUDSLH�FRPSOuPHQWDLUH���VRQ�VXLYL�XOWuULHXU�HW�FHOXL�GH�VD�IDPLOOH��EDVu
HQ�SDUWLFXOLHU�VXU�O�,50�DQQXHOOH�GtV�OD�SUHPLtUH�DQQuH�GH�YLH��O�LQWHUSUuWDWLRQ�GHV�YDULDQWV�GH�73����DVVRFLuH�o�O�DQDO\VH�GH�OD�SUuVHQWDWLRQ�FOLQLTXH�
HVW�HVVHQWLHOOH�SRXU�DVVXUHU�XQH�SULVH�HQ�FKDUJH�DSSURSULuH�HW�MXVWL�uH�
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$OH[DQGUD�/HIHEYUH

()�����/\QFK5LVN��8Q�PRGfOH�PHQGgOLHQ�LQWgJUDQW�KLVWRLUH�IDPLOLDOH�GH�FDQFHU�HW�GRQQgHV�PROgFXODLUHV�SRXU�OH�FDOFXO�GX�ULVTXH
GH�V\QGURPH�GH�/\QFK�

$XWHXUV��

$OH[DQGUD�/HIHEYUH������3DWULFN�%HQXVLJOLR���������)ORUHQFH�&RXOHW���������$OH[�'XYDO������*UuJRU\�1XHO����

���/DERUDWRLUH�GH�3UREDELOLWuV��6WDWLVWLTXH�HW�0RGuOLVDWLRQ��/360��&156��������6RUERQQH�8QLYHUVLWu��3DULV��)UDQFH
���8)�G�2QFRJuQuWLTXH�HW�$QJLRJuQuWLTXH�0ROuFXODLUH��'uSDUWHPHQW�GH�*uQuWLTXH����+{SLWDO�8QLYHUVLWDLUH�3LWLu�6DOSvWULtUH��$3+3�6RUERQQH
8QLYHUVLWu����3DULV��)UDQFH
���&HQWUH�GH�5HFKHUFKH�K{SLWDO�6DLQW�$QWRLQH��&56$��,16(50�805�������(TXLSH��,QVWDELOLWu�GHV�0LFURVDWHOOLWHV�HW�&DQFHU����+{SLWDO�6DLQW�$QWRLQH�
$3+3���3DULV��)UDQFH
���8)�G�2QFRJuQuWLTXH�HW�$QJLRJuQuWLTXH�0ROuFXODLUH��'uSDUWHPHQW�GH�*uQuWLTXH����+{SLWDO�8QLYHUVLWDLUH�3LWLu�6DOSvWULtUH��$3+3�6RUERQQH
8QLYHUVLWu��3DULV��)UDQFH
���/DERUDWRLUH�GH�3UREDELOLWuV��6WDWLVWLTXH�HW�0RGuOLVDWLRQ��/360��&156��������6RUERQQH�8QLYHUVLWu��3DULV��)UDQFH���3DULV��)UDQFH

0RWV�FOHIV���PRGtOH�PDWKuPDWLTXH�PHQGuOLHQ��FDOFXO�GH�ULVTXHV��SUuGLVSRVLWLRQ�JuQuWLTXH��/\QFK�V\QGURPH��FDQFHU��KLVWRLUH�IDPLOLDOH

5gVXPg��

8Q�SKuQRW\SH�G�LQVWDELOLWu�GHV�PLFURVDWHOOLWHV��06,��HVW�REVHUYu�GDQV�����GHV�WXPHXUV�FRORUHFWDOHV��&5&���HQGRPuWULDOHV��(&��HW�PRLQV�VRXYHQW
GDQV�G�DXWUHV�ORFDOLVDWLRQV��,O�HVW�G~�o�GHV�YDULDQWV�SDWKRJtQHV�GDQV�OHV�JtQHV�GX�V\VWtPH�GH�UuSDUDWLRQ�GHV�PuVDSSDULHPHQWV�GH�O�$'1��JHQHV
005��TXL�SHXYHQW�vWUH�KuULWuHV��6\QGURPH�GH�/\QFK���/6���/D�GuWHFWLRQ�GH�FH�V\QGURPH�HVW�LPSRUWDQWH�SRXU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV��$�Q
G�uYLWHU�O�HQJRUJHPHQW�GHV�VHUYLFHV��LO�HVW�LQGLVSHQVDEOH�G�uYDOXHU�OH�ULVTXH�GH�/6�GH�IDsRQ�VuTXHQWLHOOH�HW�LQWuJUuH�HQ�VH�EDVDQW��GDQV�XQ�SUHPLHU
WHPSV� �VXU �O�KLVWRLUH �IDPLOLDOH �GX �SDWLHQW �SXLV �HQ �LQWuJUDQW� �DX �IXU �HW �o �PHVXUH �GH �OHXUV �GLVSRQLELOLWuV� �OHV �UuVXOWDWV �GHV �GL�uUHQWV �WHVWV
ELRORJLTXHV�JuQuWLTXHV��H�J��LQVWDELOLWu�06,��,+&�005��PXWDWLRQ�%5$)��HWF����8Q�RXWLO�PDWKuPDWLTXH�GH�FDOFXO�GX�ULVTXH�GH�/6�REMHFWLI�HW�UHTXvWDEOH
SRXU�DFFRPSDJQHU�FOLQLFLHQV�HW�RX�JHVWLRQQDLUHV�GH�EDVHV�GH�GRQQuHV�GH�ODERUDWRLUH��ORFDOHV��QDWLRQDOHV�HW�LQWHUQDWLRQDOH�V�DYtUH�LQGLVSHQVDEOH��

/HV�PRGtOHV�GH�FDOFXO�GH�ULVTXH�GH�/6�VRQW�GLYLVuV�HQ�GHX[�FDWuJRULHV��/HV�PRGtOHV�EDVu�VXU�GHV�UuJUHVVLRQV�ORJLVWLTXHV�WHOV�TXH�005SUHGLFW
�%DUQHWVRQ�HW�DO���������RX�35(00���.DVWULQRV�HW�DO���������HW�OHV�PRGtOHV�PHQGuOLHQV�WHOV�TXH�0053UR��&KHQ�HW�DO����������6HXOV�OHV�PRGtOHV
PHQGuOLHQV�VRQW�FDSDEOHV�GH�SUHQGUH�HQ�FRPSWH�OD�WRWDOLWu�GH�O�KLVWRLUH�IDPLOLDOH�GH�FDQFHU��SUHPLtUH�VRXUFH�G�LQIRUPDWLRQ�HQ�FRQVHLO�JuQuWLTXH��o
VDYRLU��O�HQVHPEOH�GHV�LQGLYLGXV�HW�OLHQV�IDPLOLDX[�HW�O�HQVHPEOH�GHV�SKuQRW\SHV��LQGLYLGXV�DWWHLQWV���qJH�DX�GLDJQRVWLF�HW�LQGLYLGXV�VDLQV���qJH�o�OD
GDWH�GH�FRQVXOWDWLRQ�RX�DX[�GHUQLtUHV�QRXYHOOHV���$�QRWUH�FRQQDLVVDQFH��OH�VHXO�PRGtOH�PHQGuOLHQ�H[LVWDQW�GDQV�OH�FDOFXO�GX�ULVTXH�GX�V\QGURPH�GH
/\QFK�HVW�0053UR�HW�FRPSRUWH�GHV�OLPLWDWLRQV�WHOOHV�TXH�OD�GDWH�GH�GHUQLtUH�PLVH�o�MRXU�GH�VHV�SDUDPtWUHV��������HW�SOXVLHXUV�OLPLWDWLRQV
WHFKQLTXHV�DX�UHJDUG�GH�O�DQDO\VH�GH�VXUYLH��uWXGH�GX�WHPSV�TXL�V�uFRXOH�DYDQW�OH�GLDJQRVWLF��HW�GH�O�DQDO\VH�GH�OLDLVRQ�JuQuWLTXH��

1RXV�SURSRVRQV�XQ�QRXYHDX�PRGtOH�PHQGuOLHQ�QRPPu�/\QFK5LVN�FDSDEOH�GH�SUHQGUH�HQ�FRPSWH�OD�WRWDOLWu�GH�O�KLVWRLUH�IDPLOLDOH�GHV�LQGLYLGXV
JUqFH �o �OD �WKuRULH �GHV �PRGtOHV �JUDSKLTXHV �SUREDELOLVWHV �G�XQH �SDUW �HW �o �GHV �PRGtOHV �GH �VXUYLH �PXOWL�uWDW �ULJRXUHX[ �HW �R�UDQW �OD �SRVVLELOLWu �G�\
LQWuJUHU�OHV�GRQQuHV�GH�ELRORJLH�PROuFXODLUHV�FRPPH�FRYDULDEOHV��(Q�FH�VHQV��/\QFK5LVN�VH�YHXW�XQ�RXWLO�PDWKuPDWLTXH�SRXU�DFFRPSDJQHU�OH
FOLQLFLHQ�GDQV�VRQ�uYDOXDWLRQ�GX�ULVTXH�o�FKDTXH�uWDSH�GX�SDUFRXUV�GX�SDWLHQW��/HV�SDUDPtWUHV�GX�PRGtOH�VRQW�WLUuV�GH�OD�OLWWuUDWXUH�UuFHQWH���0ROOHU
HW �DO� �������� �$VVLVL �HW �DO� ������� �UuIuUHQFuV �SDU �OH �JURXSH �,Q6L*+7 ��ZZZ�LQVLJKW�JURXS�RUJ�� �'HIRVVH] �HW �DO� ������� �UuIuUHQFu �SDU �O�,1&D
�ZZZ�H�FDQFHU�IU���6DQQH�HW�DO����������1RXV�SURSRVRQV�XQH�uYDOXDWLRQ�GHV�UuVXOWDWV�GH�QRWUH�PRGtOH�HW�XQH�FRPSDUDLVRQ�DYHF�OHV�UuVXOWDWV
REWHQXV�SDU�0053UR��0053UHGLFW�HW�35(00��VXU�GHV�FDV�FOLQLTXHV�FKRLVLV�DLQVL�TXH�GHV�GRQQuHV�GX�JURXSH�KRVSLWDOLHU�$3+3�6RUERQQH�8QLYHUVLWu�

3LfFH�MRLQWH���$EVWUDFWB/()(%95(�SGI
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+dOcQH�'(/+20(//(

()�����/nLGHQWLqFDWLRQ�GnXQH�QRXYHOOH�IDPLOOH�GH�FDQFHU�JDVWULTXH�KgUgGLWDLUH�GLpXV�OLg�DX�JfQH�&711$��TXHVWLRQQH�OnLQWgUhW
GnDMRXWHU�FH�JfQH�DX[�SDQHOV�GLDJQRVWLTXHV

$XWHXUV��

+uOtQH�'(/+20(//(������$GtOH�'+8<6(5������0DXG�%/$1/8(7���������-HVVLFD�/(�*$//���������0DWKLDV�6&+:$57=���������.KDGLMD�$%,'$//$+�����
0DJDOL�695&(.���������'RPLQLTXH�67233$�/<211(7���������/LVD�*2/0$5'���������&KU\VWHOOH�&2/$6�������

���'uSDUWHPHQW�GH�JuQuWLTXH��,QVWLWXW�&XULH��6W�&ORXG��)UDQFH
���'uSDUWHPHQW�GH�JuQuWLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���'uSDUWHPHQW�GH�JuQuWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���36/�5HVHUFK�8QLYHUVLW\��36/�5HVHUFK�8QLYHUVLW\��3DULV��)UDQFH
���6HUYLFH�G�$QDWRPLH�HW�&\WRORJLH�SDWKRORJLTXHV��+{SLWDO�6DLQW�$QWRLQH�$3�+3���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLWu��)DFXOWu�GH�0uGHFLQH��3$5,6��)UDQFH
���6RUERQQH��8QLYHUVLWu�3DULV�'HVFDUWHV��3DULV��)UDQFH
���36/�5HVHUFK�8QLYHUVLW\��36/�5HVHUFK�8QLYHUVLW\��3$5,6��)UDQFH

0RWV�FOHIV���FDQFHU�JDVWULTXH�KuUuGLWDLUH�GL�XV��&711$�

5gVXPg��

/D �SUuGLVSRVLWLRQ �KuUuGLWDLUH �DX �FDQFHU �JDVWULTXH �KuUuGLWDLUH �GH �W\SH �GL�XV �HVW �SULQFLSDOHPHQW �GXH �DX[ �YDULDQWV �SDWKRJtQHV �FRQVWLWXWLRQQHOV �GX
JtQH�&'+��FRGDQW�SRXU�O�(�&DGKuULQH��TXL�Q�H[SOLTXHQW�FHSHQGDQW�TXH����o������GHV�FDV��'HSXLV�������GHV�YDULDQWV�SDWKRJtQHV�FRQVWLWXWLRQQHOV
GX�JtQH�&711$�� �FRGDQW�SRXU�O���FDWuQLQH��RQW�uWu�UDSSRUWuV�GDQV���IDPLOOHV�DWWHLQWHV�GH�&DQFHU�*DVWULTXH�'L�XV��&*'��VDQV�YDULDQW�SDWKRJtQH
&'+��LGHQWL�u��$YHF�OH�FRPSOH[H���FDWuQLQH��O���FDWuQLQH�SDUWLFLSH�o�O�DGKuVLRQ�GX�GRPDLQH�F\WRSODVPLTXH�GH�O�(�FDGKuULQH�DX�F\WRVTXHOHWWH��8QH
SHUWH�G�H[SUHVVLRQ�GH�O���FDWuQLQH�D�uWu�REVHUYuH�SDU�LPPXQRKLVWRFKLPLH��,+&��VXU�OHV�WXPHXUV�JDVWULTXHV�GH�SOXVLHXUV�SDWLHQWV�SRUWHXUV�G�XQ
YDULDQW �SDWKRJtQH �GH �&711$� �SDU �GL�uUHQWHV �uTXLSHV� �&H �W\SH �GH �SHUWH �Q�D �MDPDLV �uWu �REVHUYu �VXU �GHV �&*' �GH �SDWLHQWV �WuPRLQV �VDQV �YDULDQW
SDWKRJtQH�&711$��LGHQWL�u��$�FH�MRXU�O�DEVHQFH�GH�GRQQuHV�VX�VDQWHV�FRQFHUQDQW�OH�QLYHDX�GH�ULVTXH�GH�FDQFHU�GDQV�FHV�IDPLOOHV�D�FRQGXLW�o�QH
SDV�UHWHQLU�FH�JtQH�GDQV�OH�SDQHO�GLJHVWLI�QDWLRQDO�UHFRPPDQGu�UuFHPPHQW�SDU�OH�*URXSH�*uQuWLTXH�HW�&DQFHU��1RXV�UDSSRUWRQV�LFL�XQH�QRXYHOOH
IDPLOOH�GH�FDQFHU�JDVWULTXH�GL�XV�OLu�o�XQ�YDULDQW�SDWKRJtQH�GX�JtQH�&711$��

�

/H�FDV�LQGH[�HVW�DWWHLQW�G�XQ�&*'�o����DQV��6RQ�StUH�HVW�GuFuGu�G�XQ�&*'�GuFRXYHUW�o����DQV��6RQ�JUDQG�StUH�SDWHUQHO�HVW�GuFuGu�YHUV����DQV
G�XQ�FDQFHU�GLJHVWLI��6D�JUDQG�PtUH�SDWHUQHOOH�D�SUuVHQWu�XQ�FDQFHU�GX�VHLQ�o����DQV��8QH�DQDO\VH�FRQVWLWXWLRQQHOOH�GHV�JtQHV�&'+��HW�&711$��D
uWu�H�HFWXuH�GDQV�QRWUH�ODERUDWRLUH���DXFXQH�DOWuUDWLRQ�Q�D�uWu�PLVH�HQ�uYLGHQFH�VXU�&'+���PDLV�XQ�YDULDQW�WURQTXDQW�D�uWu�LGHQWL�u�VXU�&711$���
F����GHO��S��/\V���$VQIV����&HWWH�DOWuUDWLRQ�HVW�VLWXuH�GDQV�O�H[RQ���GH�&711$��TXL�FRUUHVSRQG�DX�GRPDLQH�YLQFXOLQH���FDWuQLQH��WUtV�FRQVHUYu
FKH]�OHV�GL�uUHQWHV�HVStFHV��/HV�,+&�UuDOLVuHV�VXU�OD�WXPHXU�GX�SDWLHQW�HW�FHOOH�GH�VRQ�StUH��PRQWUHQW�XQH�SHUWH�G�H[SUHVVLRQ�GH�O���FDWuQLQH�VXU�OHV
GHX[�WXPHXUV�DORUV�TXH�OH�PDUTXDJH�HVW�FRQVHUYu�VXU�OH�WLVVX�VDLQ�DGMDFHQW��3DU�DLOOHXUV�OD�WXPHXU�GX�FDV�LQGH[�SUuVHQWH�XQ�SKuQRW\SH�SUR�FLHQW�
005�HW�DXFXQ�YDULDQW�SDWKRJtQH�Q�D�uWu�PLV�HQ�uYLGHQFH�VXU�O�HQVHPEOH�GHV�JtQHV�GX�SDQHO�GLJHVWLI��8QH�UHFKHUFKH�FLEOuH�GX�YDULDQW�SDWKRJtQH
&711$� �HVW�HQ�FRXUV�VXU�OD�WXPHXU�JDVWULTXH�GX�StUH�HW�VXU�OD�WXPHXU�PDPPDLUH�GH�OD�JUDQG�PtUH�SDWHUQHOOH��/D�UHFKHUFKH�G�XQ�VHFRQG
uYtQHPHQW�WXPRUDO�GH�W\SH�/2+�HVW�uJDOHPHQW�SUuYXH��/D�SULVH�HQ�FKDUJH�o�SURSRVHU�DX[�DSSDUHQWuV�GH�FHWWH�IDPLOOH�VHUD�GLVFXWuH�HQ�5&3�

�

/�LGHQWL�FDWLRQ �GH �FHWWH �QRXYHOOH �IDPLOOH �DYHF �YDULDQW �SDWKRJtQH �&711$� �TXHVWLRQQH �GH �QRXYHDX �O�LQWuUvW �G�LQWuJUHU �OH �JtQH �&711$� �GDQV �OHV
SDQHOV�GLDJQRVWLTXHV�GX�PRLQV�GDQV�OHV�FRQWH[WHV�GH�IRUPHV�IDPLOLDOHV�GH�FDQFHU�GH�O�HVWRPDF�GH�W\SH�GL�XV��DX�PvPH�WLWUH�TXH�&'+�� �,O �V�DJLW
G�XQH�SUuGLVSRVLWLRQ�UDUH�PDLV�OD�GHVFULSWLRQ�GH�QRXYHOOHV�IDPLOOHV�SRXUUDLW�SHUPHWWUH�XQH�PHLOOHXUH�HVWLPDWLRQ�GHV�ULVTXHV�HW�O�uWDEOLVVHPHQW�GH
UHFRPPDQGDWLRQV�GH�SULVH�HQ�FKDUJH�SRXU�OHV�DSSDUHQWuV�
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0DULH�$QJH�'HOUXH

()�����7UDLWHPHQW�SDU�7UDPHWLQLE�FKH]�GHV�SDWLHQWV�DYHF�V\QGURPH�GH�1RRQDQ�SDU�PXWDWLRQ�GX�JfQH�5,7���PLVH�c�MRXU�GHV
GRQQgHV�GH���SDWLHQWV�WUDLWgV�GHSXLV���DQV�HW�SUgVHQWDWLRQ�GnXQ��fPH�FDV�

$XWHXUV��

*UHJRU�$QGHO�QJHU���������0DULH�$QJH�'HOUXH���������/DXUHQFH�9DXMRLV���������&KULVWRSKHU�0DUTXLV���������0DULH�-RVuH�5DERLVVRQ���������<YHV�7KuRUHW
��������6WHSKDQ�:DOGPX�OOHU���������*HVD�:LHJDQG���������0LFKDHO�+RIEHFN��������

���&DUGLRORJLH�SuGLDWULTXH��&+8�6WH�-XVWLQH��0RQWUuDO��&DQDGD
�����8QLYHUVLWu�GH�0RQWUuDO��0RQWUuDO��&DQDGD
���*uQuWLTXH�PuGLFDOH��&+8�6WH�-XVWLQH��0RQWUuDO��&DQDGD
���&DUGLRORJLH�SuGLDWULTXH��&+8�GH�4XuEHF��4XuEHF��&DQDGD
�����8QLYHUVLWu�GH�/DYDO��4XuEHF��&DQDGD
���3KDUPDFLH��&+8�6WH�-XVWLQH��0RQWUuDO��&DQDGD
���,QVWLWXW�GH�JuQuWLTXH�PuGLFDOH�HW�GH�JuQRPLTXH�DSSOLTXuH��&+8�GH�7X�ELQJHQ��7X�ELQJHQ��$OOHPDJQH
�����8QLYHUVLWu�GH�7X�ELQJHQ��7X�ELQJHQ��$OOHPDJQH
���FDUGLRORJLH�SuGLDWULTXH��SQHXPRORJLH��HW�VRLQV�LQWHQVLIV�SuGLDWULTXH��&+8�GH�7X�ELQJHQ��7X�ELQJHQ��$OOHPDJQH
����FDUGLRORJLH�SuGLDWULTXH��SQHXPRORJLH��HW�VRLQV�LQWHQVLIV�SuGLDWULTXHV��&+8�GH�7X�ELQJHQ��7X�ELQJHQ��$OOHPDJQH

0RWV�FOHIV���1RRQDQ��FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��0(.�LQKLELWHXU

5gVXPg��

/HV�5$6RSDWKLHV�IRUPHQW�XQ�JURXSH�GH�SDWKRORJLHV�OLuHV�o�GHV�PXWDWLRQV�JHUPLQDOHV�GH�JtQHV�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�5$6�0$3.��3DUPL�FHV
PXWDWLRQV��FHOOHV�GX�JtQH�5,7��VRQW�DVVRFLuHV�DX�V\QGURPH�GH�1RRQDQ��HW�FRPSRUWHQW�XQ�ULVTXH�SDUWLFXOLtUHPHQW�uOHYu�������GH�FDUGLRP\RSDWKLH
K\SHUWURSKLTXH��&0+��SRXYDQW�vWUH�IDWDOH�GDQV�OHV�SUHPLHUV�PRLV�GH�YLH�

1RXV�UDSSRUWRQV�OHV�GRQQuHV�uYROXWLYHV�GH���SDWLHQWV�DYHF�PXWDWLRQ�GH�5,7���6��7��)��/��WUDLWuV�IDYRUDEOHPHQW�SDU�LQKLELWHXU�GH�0(.��7UDPHWLQLE�
GHSXLV �IuYULHU ����� ��DFWXDOLVDWLRQ �GHV �GRQQuHV �SXEOLuHV �GDQV �� �$QGHO�QJHU �* �HW �DO� �+\SHUWURSKLF �FDUGLRP\RSDWK\ �LQ �1RRQDQ �6\QGURPH
WUHDWHG�E\�0(.�,QKLELWLRQ��-�$P�&ROO�&DUGLRO�������������������������DLQVL�TXH�FHOOHV�G�XQ��tPHSDWLHQW��PXWDWLRQ�$��7��WUDLWu�GHSXLV���PRLV��

&KH]�OHV���SUHPLHUV�SDWLHQWV��OH�WUDLWHPHQW�D�SHUPLV�XQH�QHWWH�DPuOLRUDWLRQ�GH�OD�IRQFWLRQ�FDUGLDTXH��O�XQ�GHV�SDWLHQWV�DYDLHQW�GuMo�SUuVHQWu�XQ
DUUvW�FDUGLR�UHVSLUDWRLUH��OH��tPH�uWDLW�HQ�uFKHF�WKuUDSHXWLTXH�DYHF�XQH�&0+�UDSLGHPHQW�SURJUHVVLYH�VRXV�WUDLWHPHQW�PuGLFDO�RSWLPDO��DYHF�XQ
UHWRXU�o�XQH�IRQFWLRQ�FDUGLDTXH�QRUPDOH�HW�XQH�PDVVH�FDUGLDTXH�GDQV�OD�OLPLWH�VXSuULHXUH�GH�OD�QRUPDOH��/HV�SDWLHQWV�Q�RQW�SDV�SUuVHQWu�G�DXWUH
SUREOuPDWLTXH�PuGLFDOH�VSuFL�TXH�GHSXLV��/H�VXLYL�GH�OD�PDVVH�YHQWULFXODLUH�JDXFKH�SDU�,50�D�PRQWUu�XQ�H�HW�EuQu�TXH�SHUVLVWDQW���OHV�PHVXUHV
uWDLHQW�uYDOXuHV��UHVSHFWLYHPHQW�o�O�LQLWLDWLRQ�GX�WUDLWHPHQW�SXLV�o���HW����PRLV��o����J�P������J�P������J�P��SRXU�O�XQ�HW�����J�P������J�P�������
J�P��SRXU�O�DXWUH��8QH�WHQWDWLYH�GH�VHYUDJH�D�uFKRXu�SRXU�OHV�GHX[�SDWLHQWV�DYHF�Uu�DVFHQVLRQ�GHV�PDVVHV�HW�GHV�JUDGLHQWV�DX�GHOo�GH�SDUDPtWUHV
SUuGu�QLV��

/H��tPH�SDWLHQW��HQFRUH�QRQ�UDSSRUWu���V�HVW�SUuVHQWu�DYHF�XQH�K\SHUWURSKLH�P\RFDUGLTXH�OuJtUH�o�OD�QDLVVDQFH��PDLV�G�uYROXWLRQ�UDSLGHPHQW�VuYtUH
�PDVVH�YHQWULFXODLUH�LQGH[uH�SDVVDQW�GH����PJ�P����o�����PJ�P����o�O�qJH�GH��k�PRLV��HW�XQH�REVWUXFWLRQ�ELODWuUDOH�GHV�YRLHV�GH�FKDVVH��0DOJUu�XQ
WUDLWHPHQW�RSWLPDO�SDU�SURSDQRORO��O�K\SHUWURSKLH�D�FRQWLQXu�GH�SURJUHVVHU��SLF�o����J�P����o���PRLV���OH�QRXUULVVRQ�D�uJDOHPHQW�SUuVHQWu�GHV
FK\ORWKRUD[�ELODWuUDX[�QuFHVVLWDQW�XQ�WUDLWHPHQW�SDU�RFWUuRWLGH�HW���GUDLQDJHV��8Q�WUDLWHPHQW�SDU�WUDPHWLQLE�D�uWu�LQLWLu�o���k�PRLV��GRVH�LQLWLDOH�GH
������PJ�NJ�M���/HV�uSDQFKHPHQWV�SOHXUDX[�RQW�GLVSDUX�DSUtV����MRXUV�GH�WUDLWHPHQW��HW�OD�PDVVH�YHQWULFXODLUH�JDXFKH�HVW�SDVVuH�o����J��P���

DSUtV���VHPDLQHV�

/H �WUDLWHPHQW �SDU �LQKLELWHXU �GH �0(.�FKH] �FH ��tPH �SDWLHQW �D �GRQF �uJDOHPHQW �HX �XQ �H�HW �EuQu�TXH �VXU �OD �&0+�SUuFRFH �VuYtUH� �/HV �SUHPLHUV �FDV
WUDLWuV �RQW �PRQWUu �TXH �O�H�HW �SRVLWLI �uWDLW �PDLQWHQX �SHQGDQW �XQ �WHPSV �SURORQJu ��! �� �DQV�� �&HV �SDWLHQWV �Q�RQW �SDU �DLOOHXUV �SDV �SUuVHQWu �G�H�HW
VHFRQGDLUH �VLJQL�FDWLI� �/HV �TXHVWLRQV �HQFRUH�HQ�VXVSHQV�UHVWHQW �SULQFLSDOHPHQW �� �OD �GXUuH�SHQGDQW �ODTXHOOH �OH �WUDLWHPHQW �GRLW �vWUH �PDLQWHQX� �OHV
H�HWV �VHFRQGDLUHV �SRVVLEOHV �o �ORQJ �WHUPH �VL �XQ �XVDJH �SURORQJu �HVW �QuFHVVDLUH� �HW �OHV �H�HWV �SRWHQWLHOV �GX �WUDLWHPHQW �VXU �G�DXWUHV �WUDLWV
SKuQRW\SLTXHV ��FURLVVDQFH �QRWDPPHQW��



6(66,21�35(6(17$7,21�)/$6+�3267(56��
(&5$1��

/DXUHQFH�/HJHDL�0DOOHW

()�����$GPLQLVWUDWLRQ�c�IDLEOH�GRVH��TXRWLGLHQQH�RX�LQWHUPLWWHQWH�G
LQqJUDWLQLE��%*-������LQKLELWHXU�VgOHFWLI�GX�)*)5�GDQV�XQ
PRGfOH�GH�VRXULV���XQ�WUDLWHPHQW�SRXU�OnDFKRQGURSODVLH

$XWHXUV��

%HQRLW�'HPX\QFN������1DELO�.DFL������*DU\�/L������&DUO�'DPENRZVNL������/DXUHQFH�/HJHDL�0DOOHW����

���,QVWLWXW�,PDJLQH��,16(50�8������8QLYHUVLWu�GH�3DULV��SDULV��)UDQFH
���,QVWLWXW�,PDJLQH��,16(50�8������SDULV��)UDQFH
���4('�WKHUDSHXWLFV��%ULGJH%LR��6DQ�)UDQFLVFR��(WDWV�8QLV
���,QVWLWXW�,PDJLQH��,16(50�8������3DULV��)UDQFH

0RWV�FOHIV���DFKRQGURSODVLH��SUuFOLQLTXH��WUDLWHPHQW

5gVXPg��

/H�)*)5���)LEUREODVW�*URZWK�)DFWRU�5HFHSWRU����MRXH�XQ�U{OH�FUXFLDO�GDQV�OH�FRQWU{OH�GH�OD�FURLVVDQFH�RVVHXVH��OHV�PXWDWLRQV�JDLQ�GH�IRQFWLRQ�)*)5�
VRQW�UHVSRQVDEOHV�G�RVWuRFKRQGURSODVLHV�SDUPL�OHVTXHOOHV�RQ�SHXW�FLWHU�OH�QDQLVPH�OH�SOXV�IUuTXHQW�O
DFKRQGURSODVLH��$&+��HW�O
K\SRFKRQGURSODVLH�
'LYHUVHV �VWUDWuJLHV �WKuUDSHXWLTXHV �RQW �uWu �HQYLVDJuHV �SRXU �FHWWH �IDPLOOH �GH �QDQLVPH� �OH �)*)5� �VROXEOH� �OHV �DQWLFRUSV �DQWL �)*)5� �HW �HQ�Q �OH
YRVRULWLGH��DXMRXUG�KXL�HQ�SKDVH�FOLQLTXH��XQ�DQDORJXH�GX�SHSWLGH�QDWULXUuWLTXH�GH�W\SH�&��&13��TXL�LQKLEH�OD�YRLH�GHV�0$3�NLQDVH�

'DQV�FHWWH�uWXGH� �FRQVLGuUDQW �TXH�)*)5��DFWLYH�GH�QRPEUHXVHV�YRLHV�GH�VLJQDOLVDWLRQ�HQ�DYDO� �QRXV�DYRQV�uYDOXu�XQH�QRXYHOOH �VWUDWuJLH
WKuUDSHXWLTXH�YLVDQW�o�FLEOHU�GLUHFWHPHQW�O
DFWLYDWLRQ�GH�)*)5��HW�WRXWHV�OHV�YRLHV�GH�VLJQDOLVDWLRQ�HQ�DYDO�HW�QRQ�SDV�XQLTXHPHQW�OD�YRLH�GHV�0$3
NLQDVH� �/�LQ�JUDWLQLE ��%*-����� �XQ �LQKLELWHXU �RUDO �GH �W\URVLQH �NLQDVH ��7.,�� �HVW �XQ �SXLVVDQW �LQKLELWHXU �VuOHFWLI �GH �)*)5��� �GRWu �G�XQH �DFWLYLWu �ELHQ
FDUDFWuULVuH�HQYHUV�)*)5���1RXV�DYRQV�uPLV�O�K\SRWKtVH�TX�XQH�WUtV�IDLEOH�GRVH�G�LQ�JUDWLQLE�SRXUUDLW�DPuOLRUHU�OH�GuIDXW�GH�FURLVVDQFH�REVHUYu
GDQV�O�$&+��3RXU�UuSRQGUH�o�FHWWH�TXHVWLRQ��QRXV�DYRQV�WUDLWu�XQ�PRGtOH�GH�VRXULV�DWWHLQWH�GH�QDQLVPH��)JIU�<���&����PLPDQW�O�$&+��DYHF�GHV
LQMHFWLRQV�VRXV�FXWDQuHV�G�LQ�JUDWLQLE�VRLW�TXRWLGLHQQH������PJ���NJ���MRXU�RX�����PJ���NJ���MRXU���VRLW�WRXV�OHV�WURLV�MRXUV����PJ���NJ���MRXU��SRXU�XQH
GXUuH�WRWDOH�GH�WUDLWHPHQW�GH����MRXUV��/HV�UuVXOWDWV�RQW�uWu�FRPSDUuV�o�GHV�VRXULV�PXWDQWHV�WUDLWuHV�DYHF�GX�YuKLFXOH��1RXV�DYRQV�REVHUYu�XQH
DPuOLRUDWLRQ�VLJQL�FDWLYH�GH�OD�WDLOOH�GHV�PHPEUHV�VXSuULHXUV��KXPuUXV�������XOQD��������HW�LQIuULHXUV��IuPXU��������WLELD��������SRXU�XQH�GRVH
GH�����PJ���NJ��DLQVL�TX
XQH�DPuOLRUDWLRQ�GH�OD�WDLOOH�GX�IRUDPHQ�PDJQXP��/H�JDLQ�GH�FURLVVDQFH�D�uWu�UuGXLW�DYHF�XQH�GRVH�SOXV�IDLEOH������PJ��
NJ���FRQ�UPDQW�DLQVL�XQH�UHODWLRQ�GRVH�UuSRQVH��3RXU�YuUL�HU�VL�XQ�WUDLWHPHQW�TXRWLGLHQ�uWDLW�QuFHVVDLUH��QRXV�DYRQV�H�HFWXu�GHV�LQMHFWLRQV�WRXV�OHV
WURLV�MRXUV�G�LQ�JUDWLQLE����PJ���NJ���/H�JDLQ�GH�FURLVVDQFH�SDU�UDSSRUW�DX[�VRXULV�WUDLWuHV�DYHF�OH�YuKLFXOH�uWDLW�VLJQL�FDWLI�SRXU�WRXV�OHV�RV�ORQJV���
����DLQVL�TXH�OD�WDLOOH�GX�IRUDPHQ�PDJQXP��(Q�SOXV�GX�JDLQ�GH�FURLVVDQFH��QRXV�DYRQV�REVHUYu�XQH�PRGL�FDWLRQ�GH�OD�VWUXFWXUH�GH�OD�SODTXH�GH
FURLVVDQFH��DYHF�HQWUH�DXWUHV�XQH�PHLOOHXUH�GL�uUHQFLDWLRQ�FHOOXODLUH�

(Q �FRQFOXVLRQ� �FHV �UuVXOWDWV �GuPRQWUHQW �TX
XQH �IDLEOH �GRVH �DLQVL �TX
XQH �GRVH �LQWHUPLWWHQWH �G
LQ�JUDWLQLE �IDYRULVH �OD �FURLVVDQFH �GDQV �FH �PRGtOH
PXULQ�G�$&+��$XFXQH�WR[LFLWu�DSSDUHQWH�G
LQ�JUDWLQLE�Q
D�uWu�REVHUYuH��VXJJuUDQW�DLQVL�TXH�OH�WUDLWHPHQW�SDU�XQ�7.,��FRPPH�O�LQ�JUDWLQLE��SRXUUDLW
vWUH�XQH�RSWLRQ�LQWuUHVVDQWH�HW�SHUWLQHQWH�SRXU�OHV�HQIDQWV�DWWHLQWV�G
DFKRQGURSODVLH�

�
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/RXLV�/HEUHWRQ

()�����0LVH�DX�SRLQW�GnXQ�WHVW�GH�GgSLVWDJH�GHV�WXPHXUV�VgUHXVHV�GH�KDXW�JUDGH�FKH]�GHV�IHPPHV�c�ULVTXHV��PXWgHV�VXU�XQ
JfQH�GH�SUgGLVSRVLWLRQ���%5&$���%5&$���5$'��&�RX�5$'��'����$QDO\VH�GnDQHXSORiGLHV�GDQV�On$'1�FLUFXODQW�SODVPDWLTXH�SDU

FDSWXUH�1*6�

$XWHXUV��

/RXLV�/HEUHWRQ������1DWDOLH�-RQHV������'HO�QH�/DIRQ������)UDQsRLVH�'XUULHX������6DEULQD�&URFH������3DXOLQH�$OODUG������'LGLHU�*RLGLQ������$GULHQ�-HDQQLDUG
�����0DUWHHQ�3LUVRQ������)ORUD�5HELHU������/DHWLWLD�0D\HXU������0LFKHO�/RQJ\������1LFRODV�6HYHQHW����

���2QFRJuQuWLTXH��,QVWLWXW�%HUJRQLu��%RUGHDX[��)UDQFH
���'LDJQRVWLF�*HQRPLF�*URXS�$JLOHQW�7HFKQRORJLHV�)UDQFH��'LDJQRVWLF�*HQRPLF�*URXS�$JLOHQW�7HFKQRORJLHV�)UDQFH��/HV�8OLV��)UDQFH

0RWV�FOHIV���&DUFLQRPH�VuUHX[�GH�KDXW�JUDGH��GuSLVWDJH��SUuGLVSRVLWLRQ�KuUuGLWDLUH��$'1�WXPRUDO�FLUFXODQW��DQHXSORzGLHV

5gVXPg��

,QWURGXFWLRQ��

0DOJUu�OHXU�IDLEOH�LQFLGHQFH���������������HQ������HQ�)UDQFH����OHV�FDQFHUV�GH�O�RYDLUH�SUuVHQWHQW�XQ�WDX[
GH�PRUWDOLWu�uOHYu��������������HQ������HQ�)UDQFH��HW�XQH�VXUYLH�o�FLQT�DQV�LQIuULHXUH�o��������/H
GLDJQRVWLF�GHV�FDQFHUV�GH�O�RYDLUH�uWDQW��H�HFWXu�o�XQ�VWDGH�GLVVuPLQu�GDQV������GHV�FDV��O�DPuOLRUDWLRQ
GX�GuSLVWDJH�SUuFRFH�HVW�XQ�GHV�HQMHX[�SRXU�DPuOLRUHU�OD�SULVH�HQ�FKDUJH��

'DQV�OH�FDGUH�GH�OD�SUuGLVSRVLWLRQ�KuUuGLWDLUH�OLuH�DX[�PXWDWLRQV�GHV�JtQHV�%5&$���%5&$���5$'��&�
5$'��'��OHV�IHPPHV�SHXYHQW�GuYHORSSHU�GHV�WXPHXUV�VuUHXVHV�GH�KDXW�JUDGH��+*6&���SuQuWUDQFHV�o���
DQV�GH�����HW�����SRXU�%5&$��HW�%5&$�����8QH�DQQH[HFWRPLH�ELODWuUDOH�SURSK\ODFWLTXH�HVW�SURSRVuH�DX[
IHPPHV�SRUWHXVHV �G�XQH �PXWDWLRQ �GuOuWtUH� �D�Q �GH �IDLUH �GLPLQXHU �OH �ULVTXH �FDQFuUHX[ �TXL �UHVWH �UuVLGXHO
��������

,O�D�uWu�PRQWUu�UuFHPPHQW�FKH]�GHV�SDWLHQWHV�DWWHLQWHV�GH�+*6&�TXH�O�$'1�WXPRUDO�SODVPDWLTXH�FLUFXODQW
HVW �GuWHFWDEOH �QRQ �VHXOHPHQW �HQ �SKDVH �DYDQFu �PDLV �uJDOHPHQW �HQ �SKDVH �QRQ �GLVVuPLQuH ��� �/H �SUR�O
JuQRPLTXH �GHV �+*6& �VH �FDUDFWuULVH �SDU �GH �QRPEUHXVHV �DQHXSORzGLHV ��JDLQV� �DPSOL�FDWLRQV� �SHUWHV �GH
PDWuULHO�JuQuWLTXH��HW�SHX�GH�PXWDWLRQV�SRQFWXHOOHV�GuOuWtUHV�KRUPLV�VXU�OH�JtQH�73����PXWu�GDQV����
GHV�FDV���

0DWgULHO�HW�PgWKRGHV

/H�SURMHW�FRQVLVWH�o�PHWWUH�DX�SRLQW�XQH�WHFKQLTXH�GH�GuSLVWDJH�PHWWDQW�HQ�uYLGHQFH�OHV�DQHXSORzGLHV
G�RULJLQH�WXPRUDOHV�GDQV�O�$'1�SODVPDWLTXH�FLUFXODQW��FS$'1��GHV�SDWLHQWHV�VXLYLHV�

/D�PuWKRGH�FKRLVLH�HVW�XQH�WHFKQLTXH�GH�VuTXHQsDJH�GH�QRXYHOOH�JuQuUDWLRQ��1*6��XWLOLVDQW�XQH�EDQTXH�GH
FDSWXUH�c�2QHVHT�j��VRFLuWu�$JLOHQW��TXL�SHUPHW�GH�FDSWXUHU�G�XQH�SDUW�GHV�UuJLRQV�JuQLTXHV�FLEOuHV�GDQV
OHV�+*6&�HW�G�DXWUH�SDUW�O�HQWLtUHWu�GX�JuQRPH�o�IDLEOH�FRXYHUWXUH�D�Q�GH�GuWHFWHU�OHV�DQHXSORzGLHV�

1RXV�H�HFWXRQV�DFWXHOOHPHQW�XQH�uWXGH�SUuOLPLQDLUH�GH�IDLVDELOLWu�HQ�DQDO\VDQW�SDU�1*6�RQHVHT�O�FS$'1
G�XQH�VuULH�GH����SDWLHQWHV�DWWHLQWHV�G�XQ�+*6&�HQ�SKDVH�DFWLYH��GLDJQRVWLF�UuFHQW�RX�UHFKXWH��HW�XQH�VuULH
GH����WuPRLQV�QRQ�PDODGHV�

2EMHFWLIV

'gWHFWHU�GHV�SURqOV�GnDQHXSORiGLHV�GDQV�OH�FS$'1�GHV�SDWLHQWHV�SRUWHXVHV�GnXQH�+*6&��HW�GHV
SURqOV �QRUPDX[ �SRXU �OHV �WgPRLQV �VDLQV� �/�REMHFWLI �HVW �GH �YDOLGHU �OD �IDLVDELOLWu �GH �O�DQDO\VH �GHV
DQHXSORzGLHV�GDQV�O�$'1�FLUFXODQW�SODVPDWLTXH�SDU�1*6�RQHVHT�SRXU�GuWHFWHU�OHV�+*6&��&HFL�SHUPHWWUD
G�HQYLVDJHU�O�HVVDL�GH�FHWWH�WHFKQLTXH�HQ�FRQGLWLRQ�GH�GuSLVWDJH�o�WUDYHUV�XQH�uWXGH�SURVSHFWLYH�



&RQqUPHU �OnRULJLQH �WXPRUDOH �GHV �DQHXSORiGLHV �REVHUYgHV �GDQV �OnFS$'1 �HQ �DQDO\VDQW �SDU �1*6
RQHVHT��OHV�uFKDQWLOORQV�G�$'1�LVVXV�GHV�WXPHXUV��[uHV�HW�LQFOXHV�HQ�SDUD�QH�GHV�����SDWLHQWHV�DWWHLQWHV�

&RPSDUHU�OHV�DQHXSORiGLHV�REVHUYgHV�SDU�1*6�RQHVHT� �DYHF�XQH�WHFKQLTXH�GH�613�DUUD\
�2QFRVFDQ�&19��H�HFWXu�VXU�OHV����$'1�WXPRUDX[��[uV�HW�VXU���uFKDQWLOORQV�G�FS$'1��

�������������'HIRVVH]��*��HW�DO������

�������������&RZSSOL�%RQ\��$��HW�DO�������

�������������.XFKHQEDHFNHU��.��%��HW�DO�-$0$�����

�������������)LQFK��$��HW�DO���-$0$�����

�������������%HWWHJRZGD��&��HW�DO���6FL��7UDQVO��0HG�����

�������������%HOO��'��HW�DO��1DWXUH�����

3LfFH�MRLQWH���$EVWUDFW�&RQIuUHQFH�$VVLVHV�JuQuWLTXH������GRF[
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/dD�*XHUULQL�5RXVVHDX

()�����&RQVWLWXWLRQDO�PLVPDWFK�UHSDLU�GHqFLHQF\��&005'��DVVRFLDWHG�EUDLQ�WXPRUV��UHSRUW�IURP�WKH�(XURSHDQ�&�&005'
FRQVRUWLXP

$XWHXUV��

/uD�*XHUULQL�5RXVVHDX������3DVFDOH�9DUOHW������&KULVWHOOH�&RODV������)HOLSH�$QGUHLXROR������)UDQFN�%RXUGHDXW������.DULQ�'$+$1������&KULVWLQH�'(9$/&.
�����FuFLOH�)$85(�&217(5������0DXUL]LR�*(18$5',������<DHO�*2/'%(5*������0LFKDHOD�.8+/(1�������6DOPD�02$//$�������(QULFR�232&+(5������
9DQHVVD�3HUH]�$ORQVR�������$VWULG�6(+(67('�������,UHQH�6/$9(�������6KHLOD�81*(5�������.DWKDULQD�:,00(5�������-DFTXHV�*ULOO������/DXUHQFH
%UXJLHUHV����

���2QFRORJLH�GH�O
(QIDQW�HW�GH�O
$GROHVFHQW��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���1HXURSDWKRORJLH��+{SLWDO�VDLQWH�$QQH��3DULV��)UDQFH
���*HQHWLF�'HSDUWPHQW��,QVWLWXW�&XULH��3DULV��)UDQFH
���2QFRORJLH�SuGLDWULTH�$GROHVFHQWV�-HXQHV�$GXOWHV��,QVWLWXW�&XULH��3DULV��)UDQFH
���*HQHWLF�'HSDUWPHQW��+8'(5)��%UXVVHOV��%HOJLTXH
���+HPDWR�2QFRORJ\�'HSDUWPHQW��+8'(5)��%UXVVHOV��%HOJLTXH
���3HGLDWULF�2QFRORJ\�	�+HPDWRORJ\��,+23��/\RQ��)UDQFH
���82&�*HQHWLFD�PHGLFD��)RQGD]LRQH�3ROLFOLQLFR�8QLYHUVLWDULR�$��*HPHOOL��5RPD��,WDOLH
���*HQHWLF�'HSDUWPHQW��%HLOLQVRQ�+RVSLWDO��3HWDFK�7LNYD��,VUDwO
����'HSDUWPHQW�RI�3HGLDWULF�2QFRORJ\��+HPDWRORJ\�DQG�&OLQLFDO�,PPXQRORJ\��8QLYHUVLW\�&KLOGUHQ
V�+RVSLWDO��'XVVHOGRUI��$OOHPDJQH
����'HSDUWPHQW�RI�5DGLRORJ\��*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
����3HGLDWULF�2QFRORJ\�	�+HPDWRORJ\��$]LHQGD�2VSHGDOLHUD�GL�3DGRYD��3DGRYD��,WDOLH
����8QLGDG�GH�2QFRORJxD�3HGLpWULFD��+RVSLWDO�8QLYHUVLWDULR�'RFH�GH�2FWXEUH��0DGULG��(VSDJQH
����'HSDUWPHQW�RI�SHGLDWULFV�DQG�DGROHVFHQW�PHGLFLQ��&RSHQKDJHQ�8QLYHUVLW\�+RVSLWDO��&RSHQKDJHQ��'DQHPDUN
����'HSDUWPHQW�RI�3HGLDWULFV�DQG�$GROHVFHQW�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�9LHQQD��9LHQQD��$XWULFKH
����'LYLVLRQ�RI�*HQHWLF�0HGLFLQH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�9DXGRLV��/DXVDQQH��6XLVVH
����0HGLFDO�8QLYHUVLW\�,QQVEUXFN��,QVWLWXWH�RI�+XPDQ�*HQHWLFV��,QQVEUXFN��$XWULFKH

0RWV�FOHIV���&RQVWLWXWLRQDO�PLVPDWFK�UHSDLU�GH�FLHQF\�&005'��PXWDWLRQ�JHUPLQDOH�ELDOOuOLTXH�GHV�JHQHV�005��WXPHXU�FuUuEUDOH��JOLRPH�GH�KDXW�
JUDGH��WqFKH�FDIu�DX�ODLW��V\QGURPH�GH�SUHGLVSRVLWLRQ��FDQFHU�SuGLDWULTXH�

5gVXPg��

&RQWH[WH��/H�V\QGURPH�&005'��FRQVWLWXWLRQDO�PLVPDWFK�UHSDLU�GH�FLHQF\��HVW�XQ�V\QGURPH�GH�SUuGLVSRVLWLRQ�DX[�FDQFHUV�SuGLDWULTXHV�G~�o�XQH
PXWDWLRQ�JHUPLQDOH�ELDOOuOLTXH�KRPR]\JRWH�RX�KuWuUR]\JRWH�FRPSRVLWH�GHV�JtQHV�GH�UuSDUDWLRQ�GH�O�$'1�RX�JtQHV�005��/HV�HQIDQWV��DGROHVFHQW�RX
DGXOWHV�MHXQHV�GuYHORSSHQW�GHV�FDQFHUV�o�XQ�qJH�SUuFRFH��KuPRSDWKLHV��WXPHXUV�GLJHVWLYHV�HW�FuUuEUDOHV���/HV�WXPHXUV�FuUuEUDOHV��7&��IDLVDQW
SDUWLH�GHV�FDQFHUV�OHV�SOXV�IUuTXHPPHQW�DVVRFLuV�DX�&005'��FHWWH�uWXGH�D�DQDO\Vu�OHV�LQIRUPDWLRQV�UHFXHLOOLHV�GDQV�OD�EDVH�GH�GRQQuHV
HXURSuHQQH�c&DUH�IRU �&005'j��&�&005'��D�Q�GH�GuFULUH�OHV�FDUDFWuULVWLTXHV�FOLQLTXHV�GHV�SDWLHQWV�DWWHLQWV�G�XQH�7&� �OHV�WUDLWHPHQWV�UHsXV�HW
OHXUV�UuVXOWDWV��SRXU�DPuOLRUHU�OH�GLDJQRVWLF�HW�OH�WUDLWHPHQW�GHV�7&�VXUYHQDQW�GDQV�XQ�FRQWH[WH�GH�&005'�

0uWKRGHV��$QDO\VH�UuWURVSHFWLYH�GHV�GRQQuHV�GHV�SDWLHQWV�DWWHLQWV�GH�&005'�D\DQW�SUuVHQWu�DX�PRLQV�XQH�7&��HW�LQFOXV�GDQV�OD�EDVH�GH�GRQQuHV
&�&005'�MXVTX
HQ�MXLOOHW������

5uVXOWDWV��3DUPL�OHV����SDWLHQWV�HQUHJLVWUuV�GDQV�FH�UHJLVWUH�����RQW�GuYHORSSu����7&��WRXWHV�PDOLJQHV�����JOLRPHV�GH�KDXW�JUDGH��DYHF�GHV�FHOOXOHV
PXOWLQXFOuuHV�JuDQWHV�GDQV����WXPHXUV�H[DPLQuHV�KLVWRORJLTXHPHQW�VXU�����HW���WXPHXUV�HPEU\RQQDLUHV��GRQW���PuGXOOREODVWRPHV���/
qJH�PuGLDQ
DX�GLDJQRVWLF�GH�OD�SUHPLtUH�7&�uWDLW�GH�����DQV�>����o������DQV@��DYHF�QHXI�SDWLHQWV�qJuV�GH�SOXV�GH����DQV��9LQJW�VHSW�SDWLHQWV�RQW�GuYHORSSu�GHV
WXPHXUV�PDOLJQHV�PXOWLSOHV��GRQW����DYDQW�OD�7&���/D�SOXSDUW�GHV�SDWLHQWV�RQW�UHsX�XQ�WUDLWHPHQW�VWDQGDUG�FRPELQDQW�FKLUXUJLH��UDGLRWKuUDSLH����
FKLPLRWKuUDSLH��+XLW�SDWLHQWV�RQW�UHsX�XQH�LPPXQRWKuUDSLH�DYHF�XQ�DQWLFRUSV�DQWL�3'��SRXU�XQ�JOLRPH�GH�KDXW�JUDGH�HQ�UHFKXWH��/HV�WDX[�GH�VXUYLH
JOREDOH�o���HW���DQV�uWDLHQW�GH���������&,��������HW�GH���������&,��������DSUtV�OD�SUHPLtUH�7&��DYHF�XQ�SURQRVWLF�SOXV�VRPEUH�SRXU�OHV�JOLRPHV
GH�KDXW�JUDGH��26�o���DQV� ���������$X[�GHUQLtUHV�QRXYHOOHV����SDWLHQWV�uWDLHQW�YLYDQWV��VXLYL�PuGLDQ�����DQV��HW����GuFuGuV�����GuFtV������
uWDLHQW�OLuV�o�OD�SUHPLtUH�RX�VHFRQGH�7&���/HV�DXWUHV�FDUDFWuULVWLTXHV�VSuFL�TXHV�GX�&005'�PLVHV�HQ�uYLGHQFH�GDQV�FHWWH�uWXGH�uWDLHQW��OHV�WqFKHV
FDIu�DX�ODLW����������OD�FRQVDQJXLQLWu��������IDPLOOHV���GHV�FHOOXOHV�JuDQWHV�VXU�O
KLVWRORJLH����������HW�VXU�O�LPDJHULH�GHV�DQRPDOLHV�YHLQHXVHV
FuUuEUDOHV�GH�GuYHORSSHPHQW���������HW�OD�SUuVHQFH�GH�7&�V\QFKURQHV�PXOWLSOHV��������

&RQFOXVLRQ��3OXVLHXUV�FDUDFWuULVWLTXHV�SHXYHQW�DLGHU�o�VXVSHFWHU�XQ�&005'�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�7&�PDOLJQHV��FRQVDQJXLQLWu�SDUHQWDOH�
WqFKHV�FDIu�DX�ODLW��7&�V\QFKURQHV�PXOWLSOHV�RX�DQWuFuGHQW�WXPRUDO�GX�VSHFWUH��KuPRSDWKLHV��WXPHXUV�GLJHVWLYHV�RX�FuUuEUDOHV���FHOOXOHV�JuDQWHV
VXU�O
KLVWRORJLH�HW�DQRPDOLHV�YHLQHXVHV�FuUuEUDOHV�GH�GuYHORSSHPHQW��/H�SURQRVWLF�GHV�7&�DVVRFLuHV�DX�&005'�HW�WUDLWuHV�DYHF�GHV�WKuUDSLHV
VWDQGDUG�HVW�PuGLRFUH��,GHQWL�HU�OHV�SDWLHQWV�SRUWHXUV�G�XQ�&005'�HVW�LQGLVSHQVDEOH�SRXU�OHXU�SURSRVHU�GH�QRXYHOOHV�DSSURFKHV�WKuUDSHXWLTXHV�
GRQW�O�LPPXQRWKuUDSLH��GDQV�OH�EXW�G�DPuOLRUHU�OHXU�SURQRVWLF�

3LfFH�MRLQWH���&005'�DVVLVHV�/*,�GRF[��GRF[
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(WLHQQH�5RXOHDX

()�����8QH�SODWHIRUPH�QDWLRQDOH�SRXU�GgFORLVRQQHU�OnLQWHUSUgWDWLRQ�GHV�YDULDQWV�VRPDWLTXHV�GH�VLJQLqFDWLRQ�LQFRQXH

$XWHXUV��

)ORUHQFH�.RHSSHO������&uOLQH�*XLHQ������9LFWRU�*RQGUDQ�7HLOOLHU������&KULVWRSKH�%HURXG������(WLHQQH�5RXOHDX�������

���%�0��*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���,16(50�805B6�����8QLYHUVLWu�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
���*uQuWLTXH�GHV�WXPHXUV���*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH�HW�,16(50�805B6����0DUVHLOOH��)UDQFH���8QLYHUVLWu�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
���3ODWHIRUPH�$00,&D��*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH

0RWV�FOHIV���EDVH�GH�GRQQuHV��96,��YDULDQWV�VRPDWLTXHV

5gVXPg��

(Q�FDQFuURORJLH��O�H[SDQVLRQ�GHV�DQDO\VHV�JuQRPLTXHV�GHV�WXPHXUV�SHUPHW�GH�SURGXLUH�UuJXOLtUHPHQW�GHV�GRQQuHV�LVVXHV�GX�VuTXHQsDJH�FLEOu��/H
ELRORJLVWH�PROuFXODLUH�HVW�FRQIURQWu�UuJXOLtUHPHQW�o�GHV�YDULDQWV�LGHQWL�uV�GDQV�OD�WXPHXU��GRQW�OD�SDWKRJuQLFLWu�Q�HVW�SDV�uWDEOLH�HW�GRQW�O�H�HW
WKuUDQRVWLTXH�HVW�LQFRQQX��/H�FODVVHPHQW�GH�FHV�YDULDQWV�HVW�KuWuURJtQH�G�XQ�FHQWUH�o�O�DXWUH�HW�O�XWLOLVDWLRQ�FOLQLTXH�YDULDEOH��/H�FORLVRQQHPHQW�HW
O�DEVHQFH�GH�OLHQ�HQWUH�OHV�K{SLWDX[�QH�SHUPHWWHQW�SDV�GH�SDUWDJHU�OHV�UHWRXUV�G�H[SuULHQFH�VXU�FHV�YDULDQWV�UDUHV��/H�GuFORLVRQQHPHQW�GHV�GRQQuHV
HW�OHXU�SDUWDJH�HQWUH�OHV�GL�uUHQWV�FHQWUHV�GHYUDLW�SHUPHWWUH�G�DPuOLRUHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�

1RXV �SUuVHQWRQV �LFL �OD �SUHXYH �GH �FRQFHSW �G�XQH �SODWHIRUPH �GH �YDULDQWV �VRPDWLTXHV �UDUHV �HW �GH �VLJQL�FDWLRQ �LQFRQQXH� �FUuuH �o �O�LQLWLDWLYH �GHV
DVVRFLDWLRQV �*%0+0 �HW �*)&2 �HW �EuQu�FLDQW �G�XQ �VRXWLHQ �GH �O�,1&D� �&HWWH �SODWHIRUPH �HVW �DGDSWuH �DXVVL �ELHQ �DX[ �WXPHXUV �VROLGHV �TX�DX[
KuPRSDWKLHV�PDOLJQHV��(OOH�FRPSRUWH�XQH�EDVH�GH�GRQQuHV��DVVRUWLH�G�XQ�RXWLO�G�DQQRWDWLRQ�HW�DFFHVVLEOH�YLD�XQ�SRUWDLO�LQWHUQHW��/HV�YDULDQWV�VRQW
WuOuFKDUJuV �SDU �FKDTXH �FHQWUH �SDUWLFLSDQW �VRXV �XQ �IRUPDW �VWDQGDUGLVu �YLD �GHV ��FKLHUV �SLYRWV� �'HV �GRQQuHV �FOLQLTXHV �QRQ �QRPLQDWLYHV �VRQW
GHPDQGuHV��FRPPH�OH�W\SH�GH�FDQFHU��&HV�YDULDQWV�VRQW�HQVXLWH�DQQRWuV�DXWRPDWLTXHPHQW�SDU�OH�SRUWDLO�D�Q�G�DSSRUWHU�OHV�uOuPHQWV�HW�QLYHDX[�GH
SUHXYH�GLVSRQLEOHV�SRXU�SDUWLFLSHU�o�VRQ�LQWHUSUuWDWLRQ��WHOV�TXH�OD�IUuTXHQFH�GDQV�OD�SRSXODWLRQ�JuQuUDOH��OD�IUuTXHQFH�GDQV�OHV�EDVHV�VSuFL�TXHV
GX�FDQFHU��OHV�UuVXOWDWV�GHV�RXWLOV�GH�SUuGLFWLRQ�HW�GHV�LQIRUPDWLRQV�VWUXFWXUHOOHV��8Q�SURFHVVXV�GH�FXUDWLRQ�GHV�YDULDQWV�VHUD�PLV�HQ�SODFH�SDU�OD
VXLWH��SHUPHWWDQW�GH�FODVVHU�OHV�YDULDQWV�LQFRQQXV�DX�YX�GHV�RFFXUUHQFHV�UDSSRUWuHV�GDQV�OD�EDVH�HW�GHV�uOuPHQWV�o�GLVSRVLWLRQ��'DQV�XQ�SUHPLHU
WHPSV��OD�SODWHIRUPH�HVW�GuGLuH�DX[�PXWDWLRQV�SRQFWXHOOHV�HW�DX[�SHWLWHV�LQVHUWLRQV�HW�GuOuWLRQV��HW�VH�IRFDOLVH�VXU�XQ�VHW�GH����JtQHV�FRXUDPPHQW
VuTXHQFuV��8QH�OLVWH�GH�KRWVSRWV�D�uWu�FRQVWLWXuH�D�Q��OWUHU�OHV�YDULDQWV�o�O�LPSRUW��GH�VRUWH�TXH�VHXOV�OHV�YDULDQWV�LQFRQQXV�VRLHQW�LPSRUWuV�

'H�FHWWH �PDQLtUH� �ORUVTX�XQ�ELRORJLVWH �PROuFXODLUH �V�LQWHUURJH�VXU �OD �VLJQL�FDWLRQ�G�XQ�YDULDQW �LQFRQQX� �LO �SRXUUD �UHTXvWHU �OD �EDVH�SRXU �VDYRLU �HQ
WHPSV�UuHO �VL �FH �YDULDQW �D �GuMo �uWu �UDSSRUWu �SDU �XQH�DXWUH �SODWHIRUPH� �HW �OH �FDV �uFKuDQW �FRQWDFWHU �FHWWH �SODWHIRUPH�SRXU �uFKDQJHU �VXU
O�LQWHUSUuWDWLRQ�GX�YDULDQW��/�DFFtV�o�OD�UHVVRXUFH�HVW�VRXPLV�o�OD�FUuDWLRQ�G�XQ�FRPSWH�SDU�O�DGPLQLVWUDWHXU�GX�VLWH��TXL�SHXW�vWUH�FRQWDFWu�HQ�OLJQH
VXU�KWWSV���VRPDWLFGE�JHQHWLFVDQGELRLQIRUPDWLFV�HX��
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'$0,(1�6$1/$9,//(

()�����3ODQ�)UDQFH�0gGHFLQH�*gQRPLTXH�������3)0*���������'H�OD�PLVH�HQ�SODFH�GHV�SODWHIRUPHV�$85$*(1�HW�6HT2,$�DX[
SUHPLHUV�UgVXOWDWV

$XWHXUV��

'DPLHQ�6$1/$9,//(������$85$*(1�$85$*(1������0LFKHO�9,'$8'������6HT2,$�6HT2,$����

���6HUYLFH�GH�*uQuWLTXH��/DERUDWRLUH�GH�&\WRJuQuWLTXH��&+8�GH�/\RQ���+&/��/\RQ��)UDQFH
���$85$*(1��$85$*(1��$85$��)UDQFH
���6HUYLFH�GH�JuQuWLTXH�HW�ELRORJLH�PROuFXODLUH��$3+3��+{SLWDO�&RFKLQ��3DULV��)UDQFH
���*&6�6HT2,$��6HT2,$��3DULV��)UDQFH

0RWV�FOHIV���*uQRPLTXH��RUJDQLVDWLRQ�GHV�VRLQV��3ODQ�)UDQFH�PuGHFLQH�*uQRPLTXH�������PDODGLHV�UDUHV��RQFRJuQuWLTXH��FDQFHU

5gVXPg��

6XLWH�o�XQH�GHPDQGH�GX�3UHPLHU�PLQLVWUH��O�DOOLDQFH�$YLHVDQ�D�UHPLV�DX��HUPLQLVWUH�OH����MXLQ������OH�3ODQ�)UDQFH�0uGHFLQH�JuQRPLTXH�������3)0*
������YLVDQW�o�O�XWLOLVDWLRQ�GX�VuTXHQsDJH�o�WUtV�KDXW�GuELW�GDQV�OD�SUDWLTXH�FOLQLTXH�

l�OD�VXLWH�G�XQ�DSSHO�o�SURMHW�QDWLRQDO�SXEOLu�OH����GuFHPEUH������SDU�OH�PLQLVWtUH�GHV�D�DLUHV�VRFLDOHV�HW�GH�OD�VDQWu��OHV�GHX[�SUHPLHUV�SURMHWV
SLORWHV�GH�SODWHIRUPH�GH�VuTXHQsDJH�o�WUtV�KDXW�GuELW�o�YLVuH�VDQLWDLUH�SRXU�XQ�JUDQG�QRPEUH�GH�SDWLHQWV�RQW�uWu�VuOHFWLRQQuV�HQ�MXLOOHW�������
$85$*(1��5uJLRQ�$85$��HW�6HT2,$��5uJLRQ�,G)���&HV�GHX[�SODWHIRUPHV�RQW�YRFDWLRQ�o�SUHQGUH�HQ�FKDUJH�O�HQVHPEOH�GHV�SDWLHQWV�GX�WHUULWRLUH
QDWLRQDO�GH�IDsRQ�uTXLWDEOH�HW�XQH�FRXYHUWXUH�WHUULWRULDOH�D�uWu�SURSRVuH�SDU�OD�'*26�HQ�RFWREUH�������)LQ�GuFHPEUH�������XQ�JURXSH�GH�WUDYDLO
FRRUGRQQu�SDU�OD�+$6�D�LGHQWL�u����SUu�LQGLFDWLRQV�TXL�RQW�uWu�YDOLGuHV�SDU�OH�&2023�GX�3)0*������OH����MDQYLHU����������SRXU�OHV�PDODGLHV�UDUHV
HW���SRXU�OH�FDQFHU��'HX[�SUu�LQGLFDWLRQV�VXSSOuPHQWDLUHV�FRQFHUQDQW�OH�FDQFHU�RQW�uWu�YDOLGuHV�OH����PDL������SDU�OH�&2023�GX�3)0*�����
SRUWDQW�o����OH�QRPEUH�GHV�SUu�LQGLFDWLRQV��

/�DSSHO�o�SURMHW�LQGLTXDLW�TXH�OHV�GHX[�SODWHIRUPHV�GHYDLHQW��GDQV�OH�UHVSHFW�GH�OD�OuJLVODWLRQ�HQ�YLJXHXU��vWUH�GHV�ODERUDWRLUHV�GH�ELRORJLH�PuGLFDOH
�/%0��TXL�UHVSHFWHQW��SRXU�OD�UuDOLVDWLRQ�GHV�H[DPHQV��WRXWHV�OHV�H[LJHQFHV�SUuYXHV�SRXU�FKDFXQH�GHV�WURLV�SKDVHV���SUu�DQDO\WLTXH��DQDO\WLTXH�HW
SRVW�DQDO\WLTXH��/HV�*&6�$85$*(1�HW�6HT2,$�RQW�SDU�FRQVuTXHQW�FUuu�GHV�/%0�TXL�RQW�uWu�DXWRULVuV�HQ�PDL������SDU�OHXUV�$56�UHVSHFWLYHV�SRXU
H[HUFHU�OHXU�DFWLYLWu��&HV�VWUXFWXUHV�V�LQVFULYHQW�uJDOHPHQW�GDQV�OD�GuPDUFKH�G�DFFUuGLWDWLRQ�&RIUDF�VHORQ�OD�QRUPH�1)�(1�,62��������(Q�DWWHQGDQW
OD�FUuDWLRQ�GX�&ROOHFWHXU�$QDO\VHXU�GH�'RQQuHV��OHVSODWHIRUPHV�DVVXUHQW�OH�WUDLWHPHQW�DQDO\WLTXH��OH�VWRFNDJH�HW�OD�VDXYHJDUGH�GHV�GRQQuHV�VHORQ
OHV�GLVSRVLWLRQV�OuJDOHV�HQ�YLJXHXU��(OOHV�UHVSHFWHQW�DLQVL�G�XQH�SDUW�OH�5*3'�HW�GLVSRVHQW�G�LQIUDVWUXFWXUH�GuGLuHV�DJUuuHV�o�O�KuEHUJHPHQW�GH
GRQQuHV�GH�VDQWu��+'6��

$X�GHX[LtPH�VHPHVWUH�������OHV�SODWHIRUPHV�$85$*(1�HW�6HT2,$�VRQW�HQWUuHV�GDQV�XQH�SKDVH�RSuUDWLRQQHOOH�TXL�LQGXLW�GHV�FKDQJHPHQWV
LPSRUWDQWV�GDQV�QRV�SUDWLTXHV�WDQW�DX�QLYHDX�FOLQLTXH�TXH�ELRORJLTXH��ERXVFXODQW�OHV�RUJDQLVDWLRQV�DQWuULHXUHV�HW�PRGL�DQW�FHUWDLQV�FLUFXLWV�GuMo
PLV�HQ�SODFH��(Q�OLHQ�DYHF�OHV�)605V�FRQFHUQuHV�SDU�OHV�SUHPLtUHV�SUu�LQGLFDWLRQV��OH�*URXSH�*uQuWLTXH�HW�&DQFHU�HW�OHV�SODWHIRUPHV�,1&D��OHV�GHX[
SODWHIRUPHV�RQW�FRQWULEXu�o�PHWWUH�HQ�SODFH�OH�SDUFRXUV�JuQRPLTXH�DGRVVu�o�GHV�5&3�G�DPRQW�HW�G�DYDO��/HV�SODWHIRUPHV�RQW�GuYHORSSu�HW�PLV�o
GLVSRVLWLRQ�GHV�ORJLFLHOV�GH�H�SUHVFULSWLRQ�

1RXV�SUuVHQWHURQV�XQ�SUHPLHU�ELODQ�FRQFHUQDQW�O�RUJDQLVDWLRQ�HW�OHV�SUHVFULSWLRQV��OH�QRPEUH�G�uFKDQWLOORQV�UHsXV��OD�JHVWLRQ�GHV�GRQQuHV�HW�OHV
UuVXOWDWV �REWHQXV� �1RXV �VRXOLJQHURQV �OHV �GL�FXOWuV �G�XQ �WHO �SURMHW �HW �GH �VRQ �DSSURSULDWLRQ �SDU �WRXV �OHV �DFWHXUV �FRQFHUQuV �WRXW �HQ �LQVLVWDQW �VXU
O�LQWuUvW�HQ�SUDWLTXH�FOLQLTXH�DX�VHUYLFH�GHV�SDWLHQWV�
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.ODXV�',(7(5,&+

()�����'HV�GLsFXOWgV�LQLWLDOHV�DX[�SUHPLHUV�WHVWV�UgHOV���(ODERUDWLRQ�GnXQ�SURJUDPPH�Gn(73�SRXU�OHV�SDWLHQWV�DWWHLQWV
GnDUWKURJU\SRVH�PXOWLSOH�FRQJgQLWDOH�

$XWHXUV��

*LSV\�%,//<������0DUMRODLQH�*$87+,(5������(PPDQXHOOH�&/$5$&������6DQGULQH�6&+752&.������1LFRODV�/(528;������(OVD�/$,'(7������$GHOLQH�$<5$8'
�����9uURQLTXH�7+(//,(5������&ODLUH�+8=$5������9uURQLTXH�%285*������(PPDQXHOOH�'835$=������9uURQLTXH�9,21������.ODXV�',(7(5,&+����

���*uQuWLTXH�0uGLFDOH��&+8�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
���0uGHFLQH�3K\VLTXH�HW�5uuGXFDWLRQ�$GXOWH��&+8�*UHQREOH�$OSHV��JUHQREOH��)UDQFH
���0uGHFLQH�3K\VLTXH�HW�5uDGDSWDWLRQ�SuGLDWULTXH��&+8�*UHQREOH�$OSHV��JUHQREOH��)UDQFH
���0uGHFLQH�3K\VLTXH�HW�5uDGDSWDWLRQ�SuGLDWULTXH��0uGHFLQH�3K\VLTXH�HW�5uDGDSWDWLRQ�SuGLDWULTXH��JUHQREOH��)UDQFH
���*uQuWLTXH�0uGLFDOH��&+8�*UHQREOH�$OSHV��JUHQREOH��)UDQFH
���87(3����&+8�*UHQREOH�$OSHV��JUHQREOH��)UDQFH

0RWV�FOHIV���$UWKURJU\SRVHV�PXOWLSOHV�FRQJuQLWDOHV��uGXFDWLRQ�WKuUDSHXWLTXH�GX�SDWLHQW��GRXOHXU��IDWLJXH��PRELOLVDWLRQ��DSSDUHLOODJH�

5gVXPg��

,QWURGXFWLRQ��

/HV�SDWLHQWV�DWWHLQWV�G�DUWKURJU\SRVH�EuQu�FLHQW�G�XQH�SULVH�HQ�FKDUJH�UuuGXFDWLYH�HW�RUWKRSuGLTXH�GtV�OD�QDLVVDQFH��HW�FH�GH�IDsRQ�LQWHQVLYH��/HV
IDPLOOHV�VRQW�GRQF�FRQIURQWuHV�WUtV�W{W�HW�WUtV�UuJXOLtUHPHQW�o�OD�SULVH�HQ�FKDUJH�GH�OHXU�PDODGLH�DYHF�GHV�uFKDQJHV�UuFXUUHQWV�DYHF�OHV
SURIHVVLRQQHOV�GH�VDQWu��/�REMHFWLI�GHV�SURJUDPPHV�G�uGXFDWLRQ�WKuUDSHXWLTXH�GX�SDWLHQW��(73��HVW�G�DLGHU�OH�SDWLHQW�DLQVL�TXH�VD�IDPLOOH�HW�VHV
DLGDQWV�o�FRPSUHQGUH�OHXU�PDODGLH��OHXU�SULVH�HQ�FKDUJH��FROODERUHU�HQVHPEOH�HW�DVVXPHU�OHXUV�UHVSRQVDELOLWuV�GDQV�OHXU�SURSUH�SULVH�HQ�FKDUJH
GDQV�OH�EXW�GH�OHV�DLGHU�o�PDLQWHQLU�HW�DPuOLRUHU�OHXU�TXDOLWu�GH�YLH��,GHQWL�HU�GHV�EHVRLQV�SDUWLFXOLHUV�HQ�uGXFDWLRQ�WKuUDSHXWLTXH�Q�uWDLW�GRQF�SDV
uYLGHQW�GH�SULPH�DERUG�GDQV�FH�JURXSH�GH�SDWKRORJLHV�

0uWKRGH��

1RXV�DYRQV�UuDOLVu�HQ�RFWREUH������XQH�HQTXvWH�ORUV�G�XQH�UHQFRQWUH�DQQXHOOH�GH�O�DVVRFLDWLRQ�$OOLDQFH�$UWKURJU\SRVH�D�Q�GH�PLHX[�LGHQWL�HU�OHV
EHVRLQV�H[SULPuV�GHV�SDWLHQWV�DGXOWHV��DGROHVFHQWV��GHV�IDPLOOHV�HW�DLGDQWV�

5uVXOWDWV��

/�HQTXvWH�D�SX�PHWWUH�HQ�uYLGHQFH�OHV�SRLQWV�TXL�FRQVWLWXHURQW�OHV�IXWXUV�PRGXOHV�GH�O�(73���6DYRLU�HW�DSSUHQGUH�o�SDUOHU�GH�VRQ�DUWKURJU\SRVH��
PLHX[�LGHQWL�HU�HW�JuUHU�VD�GRXOHXU���JuUHU�VD�IDWLJXH���DQWLFLSHU�OH�YLHLOOLVVHPHQW�DYHF�O�DUWKURJU\SRVH���FRPSUHQGUH�OD�PRELOLVDWLRQ�HW�O�HQWUHWLHQ
DUWLFXODLUH���JuUHU�VHV�DLGHV�WHFKQLTXHV�HW�O�DSSDUHLOODJH�

&RQFOXVLRQ��

/HV�SUHPLHUV�PRGXOHV�GH�O�(73�c�DUWKURJ\SRVHV�PXOWLSOHV�FRQJuQLWDOHV�j�DX�&+8�*UHQREOH�$OSHV�RQW�uWu�uODERUuV�DYHF�O�DLGH�GH�O�87(3����,OV�VRQW
DFWXHOOHPHQW�WHVWuV�FKH]�GHV�SDWLHQWV�GuMo�FRQQXV�GHV�FRQVXOWDWLRQV�PXOWLGLVFLSOLQDLUHV�DUWKURJU\SRVH�GX�FHQWUH�GH�UuIuUHQFH�DQRPDOLHV�GX
GuYHORSSHPHQW�GH�*UHQREOH�
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1$'(*(�%21'85$1'

()�����5jOH�GH�$'$5��HW�GX�$�WR�,�51$�HGLWLQJ�DX�FRXUV�GX�GgYHORSSHPHQW�GH�OD�FUhWH�QHXUDOH�FKH]�OD�VRXULV

$XWHXUV��

1DGMHW�*DFHP������/LVD�=HUDG������$QWKXOD�.DYR������/DXUHQFH�5LFKDUG������0HODQLH�3DULVRW������-HDQQH�$PLHO������6\OYLH�'XIRXU������3LHUUH�GH�OD
*UDQJH������9HURQLTXH�3LQJDXOW������-HDQ�0LFKHO�9DOODW������1DGHJH�%RQGXUDQG����

���,16(50�8������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���,05%��,16(50��FUHWHLO��)UDQFH
���'HSDUWPHQW�RI�1HXURORJ\��&HQWUH�GH�5HIHUHQFH��1HXURSDWKLHV�3uULSKuULTXHV�5DUHV��&+8�/LPRJHV��/LPRJHV��)UDQFH
���*HQRPLFV�&RUH�)DFLOLW\��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
�����*HQR6SOLFH��3DULV��)UDQFH

0RWV�FOHIV���FUHWH�QHXUDOH��51$�HGLWLQJ��P\HOLQH��PHODQRF\WHV��$'$5�

5gVXPg��

&DWDO\VuH�SDU�OHV�HQ]\PHV�GH�OD�IDPLOOH�$'$5��OD�GuVDPLQDWLRQ�$�WR�,�HVW�OD�PRGL�FDWLRQ�G�$51�OD�SOXV�IUuTXHQWH�FKH]�OHV�PDPPLItUHV��/HV�LQRVLQHV
uWDQW�UHFRQQXHV�FRPPH�GHV�JXDQRVLQHV��FHOD�FRQWULEXH�o�OD�GLYHUVLWu�WUDQVFULSWRPLTXH�HW�SURWuLTXH��/D�SOXSDUW�GHV�PRGL�FDWLRQV�VXUYLHQQHQW�GDQV
GHV�uOuPHQWV�UuSuWuV�ORFDOLVuV�GDQV�OHV�UuJLRQV�QRQ�FRGDQWHV�GX�SUu�$51P��HQWUDyQDQW�XQH�GuUuJXODWLRQ�GH�O�H[SUHVVLRQ��GH�O�uSLVVDJH��RX�GHV
DOWuUDWLRQV�GH�OD�V\QWKtVH�GHV�PL$51�

/HV�DOWuUDWLRQV�GH�O�uGLWLQJ��RX�GHV�PXWDWLRQV�GHV�HQ]\PHV�$'$5��RQW�uWu�DVVRFLuHV�o�GHV�FDQFHUV�HW�GHV�WURXEOHV�QHXUR�GuYHORSSHPHQWDX[��/HV
PXWDWLRQV�G�$'$5� �VRQW �UHVSRQVDEOHV �GH�GHX[�SDWKRORJLHV �SDUIRLV �FRPELQuHV�FKH]�O�KRPPH�� �OH �V\QGURPH�G�$LFDUGL�*RXWLtUHV ��$*6� �HW �OD
G\VFKURPDWRVH�V\PuWULTXH�KuUuGLWDLUH��'6+���7RXWHV�GHX[�VRQW�OLuHV�o�XQH�DFWLYDWLRQ�GH�OD�YRLH�GH�O�LQWHUIuURQ�GXH�o�XQH�UHFRQQDLVVDQFH�GHV�$51V
QRQ�uGLWuV�SDU�GHV�VHQVHXUV�F\WRVROLTXHV��/HV�GuIDXWV�GH�SLJPHQWDWLRQ�VXJJtUHQW�XQ�U{OH�G�$'$5��GDQV�OH�GuYHORSSHPHQW�GHV�PuODQRF\WHV�GuULYuV
GH�OD�FUvWH�QHXUDOH��&1���PDLV�VRQ�U{OH�GDQV�OHV�DXWUHV�GuULYuV�GH�OD�&1��GRQW�OHV�FHOOXOHV�GH�6FKZDQQ�UHVSRQVDEOHV�GH�OD�IRUPDWLRQ�GH�OD�JDLQH�GH
P\uOLQH�SuULSKuULTXH��uWDLW�LQFRQQX�

3RXU�DYDQFHU�GDQV�FH�GRPDLQH��QRXV�DYRQV�JuQuUu�XQ�PRGtOH�PXULQ�GDQV�OHTXHO �$GDU� �D�uWu�VSuFL�TXHPHQW�LQYDOLGu�GDQV�OHV�FHOOXOHV�GH�OD�&1
JUqFH�o�O�XWLOLVDWLRQ�GX�V\VWtPH�&UH�OR[3��/HV�PXWDQWV�LVVXV�GH�FHV�FURLVHPHQWV�SUuVHQWHQW�XQH�TXDVL�DEVHQFH�GH�SLJPHQWDWLRQ�DLQVL�TX�XQH
PRUWDOLWu�SRVW�QDWDOH�SUuFRFH�DFFRPSDJQuH�G�DQRPDOLHV�GH�P\uOLQLVDWLRQ�PDMHXUHV�GX�V\VWtPH�QHUYHX[�SuULSKuULTXH��613���/�DQDO\VH�GH�FHV
PXWDQWV�D�PRQWUu�TXH�FHV�SKuQRW\SHV�VRQW�GXV�o�XQH�DSRSWRVH�PDVVLYH�GHV�PuODQRF\WHV�MXVWH�DYDQW�OD�QDLVVDQFH�HW�o�XQH�DOWuUDWLRQ�GX�SURFHVVXV
GH �GL�uUHQFLDWLRQ �GHV �FHOOXOHV �GH �6FKZDQQ ��EORFDJH �DX �VWDGH �SUR�P\uOLQLVDQW�� �/HV �GHX[ �DOWuUDWLRQV �VRQW �SUuFuGuHV �SDU �XQH �DXJPHQWDWLRQ �GH
O�H[SUHVVLRQ�GHV�JtQHV�VWLPXOuV�SDU�O�LQWHUIuURQ��HW�FRUULJuHV�DX�PRLQV�SDUWLHOOHPHQW�SDU�LQYDOLGDWLRQ�VLPXOWDQuH�GH�0GD���OH�VHQVHXU�GHV�$51GE
QRQ�uGLWuV��LQ�YLWUR��VXJJuUDQW�TXH�OD�VXUYLH�GHV�PuODQRF\WHV�HW�OD�GL�uUHQWLDWLRQ�GH�OD�JOLH�SuULSKuULTXH�VRQW�$'$5��HW�$51�uGLWLQJ�GuSHQGDQWHV�
8QH�DQDO\VH�51$�VHT�D�uWu�UuDOLVuH�GRQW�OHV�GRQQuHV�VRQW �HQ�FRXUV�G�DQDO\VH� �D�Q�G�LGHQWL�HU �OHV�$51�VRXPLV�o�FHWWH�UuJXODWLRQ�HW �OHV�IDFWHXUV
UHVSRQVDEOHV�GX�SKuQRW\SH�DX�FRXUV�GX�SURFHVVXV�GH�P\uOLQLVDWLRQ�GX�613�

$�WHUPH��O�REVHUYDWLRQ�GHV�FRQVuTXHQFHV�G�XQH�GuUuJXODWLRQ�GH�FH�PuFDQLVPH�DLGHUD�o�FRPSUHQGUH�VRQ�U{OH�DX�FRXUV�GX�GuYHORSSHPHQW�GHV
FHOOXOHV�GH�&1�HQ�FRQGLWLRQ�QRUPDOH�HW�SDWKRORJLTXH��8Q�WUDQVIHUW�GHV�UuVXOWDWV�o�OD�FOLQLTXH�HVW�DXVVL�DWWHQGX�

3LfFH�MRLQWH���$EVWUDFW�DVVLVHV�GRF[
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6DUDK�%DHU

()�����'HVFULSWLRQ�FOLQLTXH�HW�PROgFXODLUH�GnXQH�QRXYHOOH�IRUPH�QRQ�VSgFLqTXH�GH�'gqFLHQFH�,QWHOOHFWXHOOH�FDXVgH�SDU�GHV
YDULDWLRQV�GDQV�OH�JfQH�$*2�

$XWHXUV��

$XGUH\�6FKDON������6DUDK�%DHU���������-uUuPLH�&RXUUDXG������<YHV�$OHPELN������%HQMDPLQ�'XUDQG������)ORUHQW�&ROLQ������$OLFH�*ROGHQEHUJ������)UDQsRLV
/HFRTXLHUUH������9DOuULH�6NRU\������)UuGuULF�7UDQ�0DX�7KHP������*DEULHOOD�9HUD������$XUuOLHQ�7ULPRXLOOH������(XODOLH�/DVVHDX[������'LGLHU�/DFRPEH�����
&KORu�$QJHOLQL�������+XEHUW�-RXUQHO�������%RULV�.HUHQ�������&\ULO�0LJQRW�������6DQGULQH�3DVVHPDUG�������-HDQ�/RXLV�0DQGHO������-DPHO�&KHOO\��������
%uQuGLFWH�*uUDUG�������$PuOLH�3LWRQ��������

���/DERUDWRLUHV�GH�'LDJQRVWLF�*uQuWLTXH��,QVWLWXW�*uQuWLTXH�0uGLFDO�G
$OVDFH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���*uQuWLTXH�HW�SK\VLRSDWKRORJLH�GH�PDODGLHV�QHXURGuYHORSSHPHQWDOHV�HW�uSLOHSWRJtQHV��,QVWLWXW�GH�*uQuWLTXH�HW�GH�%LRORJLH�0ROuFXODLUH�HW
&HOOXODLUH��,OONLUFK��)UDQFH��,//.,5&+��)UDQFH
���6HUYLFH�GH�3uGLDWULH�����+RSLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���*uQuWLTXH�HW�SK\VLRSDWKRORJLH�GH�PDODGLHV�QHXURGuYHORSSHPHQWDOHV�HW�uSLOHSWRJtQHV��,QVWLWXW�GH�*uQuWLTXH�HW�GH�%LRORJLH�0ROuFXODLUH�HW
&HOOXODLUH��,OONLUFK��)UDQFH��,OONLUFK��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��,QVWLWXW�*uQuWLTXH�0uGLFDO�G
$OVDFH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*uQuWLTXH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�0ROuFXODLUH��+{SLWDO�3HOOHJULQ��%RUGHDX[��)UDQFH
���'uSDUWHPHQW�GH�*uQuWLTXH�0uGLFDOH��&+8�%RUGHDX[��%RUGHDX��)UDQFH
����/DERUDWRLUH�GH�*uQuWLTXH�0ROuFXODLUH��&+8�GH�5RXHQ��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+%$�&HQWUH�KRVSLWDOLHU�%UHWDJQH�$WODQWLTXH���&+�&KXEHUW��9DQQHV��)UDQFH
����8QLWu�IRQFWLRQQHOOH�GH�JuQRPLTXH�GX�GuYHORSSHPHQW��FHQWUH�GH�*uQuWLTXH�0ROuFXODLUH�HW�&KURPRVRPLTXH��&+8�3DULV���*+�/D�3LWLu�6DOSHWULtUH��
&KDUOHV�)RL[��3DULV��)UDQFH
����'uSDUWHPHQW�GH�*uQuWLTXH�HW�GH�&\WRJuQuWLTXH��+{SLWDO�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
����'uSDUWHPHQW�GH�JuQuWLTXH��+RSLWDO�5REHUW�'HEUu��3DULV��)UDQFH
����/DERUDWRLUHV�GH�'LDJQRVWLF�*uQuWLTXH��,QVWLWXW�*uQuWLTXH�0uGLFDO�G
$OVDFH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

5gVXPg��

/D�Gu�FLHQFH�LQWHOOHFWXHOOH��',��IDLW�SDUWLH�GHV�WURXEOHV�GX�QHXURGuYHORSSHPHQW�HW�WRXFKH�HQYLURQ����GHV�HQIDQWV��$FWXHOOHPHQW�SOXV�GH������JtQHV
VRQW�LPSOLTXuV�GH�IDsRQ�FHUWDLQH�GDQV�OD�',�HW�GH�QRPEUHX[�DXWUHV�VRQW�FRQVLGuUuV�FRPPH�FDQGLGDWV��SOXV�GH������VHORQ�6\V,'���$LQVL��GHV
YDULDWLRQV�IDX[�VHQV�GH�QRYR�GDQV�OH�JtQH�$*2���RX�(,)�&���RQW�UuFHPPHQW�uWu�LGHQWL�uHV�GDQV�SOXVLHXUV�uWXGHV�GH�VuTXHQsDJH�G�H[RPH�UuDOLVuHV
GDQV�GH�ODUJHV�FRKRUWHV�GH�SDWLHQWV�DYHF�WURXEOHV�GX�QHXURGuYHORSSHPHQW��&H�JtQH�FRGH�SRXU�OD�SURWuLQH�$UJRQDXWH����LPSOLTXuH�GDQV�OD
UuJXODWLRQ�JOREDOH�GHV�$51P�YLD�GH�SHWLWV�$51��PL$51��VL$51�HW�SL$51��PDLV�GRQW�OD�IRQFWLRQ�SUuFLVH�UHVWH�o�FH�MRXU�PDO�FRQQXH��1RXV�UDSSRUWRQV
LFL�SRXU�OD�SUHPLtUH�IRLV�OHV�GRQQuHV�FOLQLTXHV��PROuFXODLUHV�HW�IRQFWLRQQHOOHV�G�XQH�FRKRUWH�GH����SDWLHQWV�SUuVHQWDQW�GHV�YDULDWLRQV�GH�QRYR�GDQV
OH�JtQH�$*2���FRQ�UPDQW�DLQVL�O�LPSOLFDWLRQ�GH�FH�JtQH�GDQV�XQH�IRUPH�GH�',�QRQ�VSuFL�TXH�DVVH]�IUuTXHQWH�

$X�WRWDO�����YDULDWLRQV�GH�QRYR�RQW�uWu�LGHQWL�uHV�FKH]�FHV�SDWLHQWV�����IDX[�VHQV�HW���GuOuWLRQV�HQ�SKDVH���GRQW�FHUWDLQHV�GH�IDsRQ�UuFXUUHQWH��&HV
YDULDWLRQV�WRXFKHQW�GHV�DFLGHV�DPLQuV�WUtV�FRQVHUYuV�HW�VRQW�ORFDOLVuHV�GDQV�GHV�GRPDLQHV�IRQFWLRQQHOV�GL�uUHQWV��/���3$=��/��HW�3LZL���/�HQVHPEOH
GHV�SDWLHQWV�GH�OD�FRKRUWH�SUuVHQWH�XQH�',�YDULDEOH�GH�OuJtUH�o�VuYtUH�DLQVL�TX�XQ�UHWDUG�GH�ODQJDJH�HW�XQ�UHWDUG�PRWHXU�SRXU�����G�HQWUH�HX[
���������'HV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH�VRQW�GuFULWV�FKH]�����GHV�SDWLHQWV���������HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW��K\SHUDFWLYLWu��DQ[LuWu
HW�RX�DJUHVVLYLWu��FKH]�����GHV�SDWLHQWV����������1RXV�UDSSRUWRQV�uJDOHPHQW�GH�O�uSLOHSVLH�FKH]�OD�PRLWLu�GHV�SDWLHQWV�VDQV�DQRPDOLH�VSuFL�TXH�o
O�LPDJHULH�FuUuEUDOH��$XFXQ�SDWLHQW�QH�SUuVHQWH�XQH�G\VPRUSKLH�IDFLDOH�uYRFDWULFH��1RXV�Q�DYRQV�SDV�PLV�HQ�uYLGHQFH�GH�FRUUuODWLRQ�VLJQL�FDWLYH
HQWUH�OD�ORFDOLVDWLRQ�GHV�YDULDWLRQV�HW�OHV�SKuQRW\SHV�REVHUYuV�FKH]�OHV�SDWLHQWV�

1RXV�DYRQV�DQDO\Vu�OHV�FRQVuTXHQFHV�PROuFXODLUHV�GHV�FLQT�YDULDWLRQV�IDX[�VHQV�OHV�SOXV�UuFXUUHQWHV��1RXV�DYRQV�PRQWUu�TXH�FHV�YDULDWLRQV
Q�D�HFWDLHQW �QL �O�H[SUHVVLRQ �QL �OD �ORFDOLVDWLRQ �GH �OD �SURWuLQH �$*2� �ORUV �GH �WHVWV �GH �VXUH[SUHVVLRQ �GDQV �GL�uUHQWV �PRGtOHV �FHOOXODLUHV� �3DU
LPPXQRSUuFLSLWDWLRQ �FRXSOuH �o �GH �OD �VSHFWURPuWULH �GH �PDVVH� �QRXV �DYRQV �LGHQWL�u �GHV �LQWHUDFWHXUV �GH �OD �SURWuLQH �$*2� �VDXYDJH� �1RXV �DYRQV
HQWUHSULV �GH �WHVWHU �O�H�HW �GHV �YDULDWLRQV �IDX[�VHQV �VXU �FHV �LQWHUDFWLRQV �SURWuLTXHV� �$*2� �uWDQW �SUREDEOHPHQW �LPSOLTXu� �HQWUH�DXWUH� �GDQV �OD
UuJXODWLRQ�GH�OD�GuJUDGDWLRQ�GHV�$51P��QRXV�DYRQV�HQWUHSULV�G�DQDO\VHU�OH�WUDQVFULSWRPH�GH��EUREODVWHV�GH�SDWLHQWV�SRUWHXUV�GH�YDULDWLRQV�IDX[�
VHQV�GDQV�OH�JtQH�$*2���(Q�SDUDOOtOH��SRXU�PLHX[�FRPSUHQGUH�FRPPHQW�XQH�DOWuUDWLRQ�G�$*2��SHXW�FRQGXLUH�o�XQ�G\VIRQFWLRQQHPHQW�GX�FHUYHDX�
XQH�LQDFWLYDWLRQ�Ge$*2��GDQV�GHV�SUuFXUVHXUV�QHXURQDX[�KXPDLQV�D�uWu�UuDOLVuH�GH�PDQLtUH�o�uWXGLHU�OHV�FRQVuTXHQFHV�VXU�O�H[SUHVVLRQ�GHV�JtQHV
PDLV�uJDOHPHQW�VXU�OD�SUROLIuUDWLRQ�FHOOXODLUH�

3LfFH�MRLQWH���$*2�B$EVWUDFWB$VVLVHVB����B�QDO�GRF[
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9dURQLTXH�'$9,'

()�����/H�VgTXHQeDJH�KDXW�GgELW�VXU�XQH�FRKRUWH�GH����SDWLHQWV�DWWHLQWV�G
DQRPDOLHV�GX�WXEH�QHXUDO�UHQIRUFH�O
LPSOLFDWLRQ�GHV
JfQHV�GH�OD�SRODULWg�SODQDLUH�FHOOXODLUH�HW�GH�OD�YRLH�6RQLF�+HGJHKRJ

$XWHXUV��

9uURQLTXH�'$9,'���������0DULH�%($80217������:LOIULG�&$55(������0DULH�)$28&+(5������/LQGD�$./28/������&KORu�48(/,1������$QGUHD�0$1817$�����
0DULH�'H�7$<5$&������6\OYLH�2'(17������&KULVWtOH�'8%285*����

���6HUYLFH�GH�*uQuWLTXH�0ROuFXODLUH�HW�*uQRPLTXH��&+8�3RQWFKDLOORX��5HQQHV��)UDQFH
���,*'5�805�����&156����8QLYHUVLWu�5HQQHV���5HQQHV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0ROuFXODLUH�HW�JuQRPLTXH��&+8�3RQWFKDLOORX��5(11(6��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�&OLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���&HQWUH�GH�5uIuUHQFH�6SLQD�%L�GD��&+8�3RQWFKDLOORX��5(11(6��)UDQFH
���6HUYLFH�GH�*uQuWLTXH�0ROuFXODLUH�HW�*uQRPLTXH��&+8�3RQWFKDLOORX��5(11(6��)UDQFH

0RWV�FOHIV���$QRPDOLHV�GX�WXEH�QHXUDO��6SLQD�EL�GD��VuTXHQsDJH�KDXW�GuELW��SRODULWu�SODQDLUH�FHOOXODLUH��6RQLF�+HJHKRJ

5gVXPg��

/HV �DQRPDOLHV �GX �WXEH �QHXUDO ��$71� �VRQW �GHV �WURXEOHV �GX �GuYHORSSHPHQW �FRXUDQWV �TXL �D�HFWHQW �HQYLURQ �XQH �QDLVVDQFH �YLYDQWH �VXU ������ �(OOHV
SURYLHQQHQW�G
XQ�GuIDXW�GH�QHXUXODWLRQ�SHQGDQW�O
HPEU\RJHQtVH��HQWUDLQDQW�XQH�IHUPHWXUH�LQFRPSOtWH�GX�WXEH�QHXUDO��0DOJUu�OHXU�SUuYDOHQFH
uOHYuH��O
uWLRORJLH�GHV�$71�Q
HVW�SDV�HQFRUH�uWDEOLH��/�LPSOLFDWLRQ�GH�IDFWHXUV�HQYLURQQHPHQWDX[�FRPPH�OH�WDX[�G�DFLGH�IROLTXH�PDWHUQHO�HW�RX�GH
IDFWHXUV�JuQuWLTXHV�D�uWu�SURSRVuH��DYHF�XQ�WDX[�G
KuULWDELOLWu�G
HQYLURQ������$XVVL�ELHQ�OHV�PRGtOHV�GH�VRXULV�TXH�OHV�uWXGHV�FKH]�GHV�SDWLHQWV
VXJJtUHQW�TXH�OH�PRGH�GH�WUDQVPLVVLRQ�GH�FHV�$71�VHUDLW�SOXW{W�ROLJRJuQLTXH��1RXV�SUuVHQWRQV�OHV�UuVXOWDWV�REWHQXV�o�SDUWLU�GH�O
DQDO\VH�GH
VuTXHQsDJH�KDXW�GuELW��H[RPH�PuGLFDO��G
XQH�FRKRUWH�FRPSRVuH�GH����SDWLHQWV�D\DQW�RX�QRQ�XQH�KLVWRLUH�IDPLOLDOH��HQ�VH�IRFDOLVDQW�VXU�XQ�SDQHO
GH�����JtQHV�FDQGLGDWV�

$X�WRWDO��GHV�YDULDQWV�GDQV�GHV�JtQHV�FDQGLGDWV�RQW�uWu�GuWHFWuV�GDQV�����GHV�FDV��,O�V�DJLW�PDMRULWDLUHPHQW�GH�JtQHV�GH�OD�YRLH�GH�SRODULWu
SODQDLUH�FHOOXODLUH��3&3��GuMo�FRQQXV�SRXU�OHXU�LPSOLFDWLRQ�GDQV�OHV�$71��HW�QRWDPPHQW�&(/65������FDV�VXU������PDLV�DYHF�XQH�SUuYDOHQFH�SOXV
uOHYuH�TXH�FHOOH�UDSSRUWuH�SUuFuGHPPHQW��1RWUH�uWXGH�GuFULW�uJDOHPHQW�GHV�YDULDQWV�GDQV�GH�QRXYHDX[�JtQHV�WHOV�TXH�)5(0��FRQQX�MXVTX�o
SUuVHQW�SRXU�VRQ�LPSOLFDWLRQ�GDQV�OHV�PRGtOHV�DQLPDX[�HW�GHV�JtQHV�GH�OD�YRLH�6RQLF�+HGJHKRJ��FRPPH�',63���1RXV�UDSSRUWRQV�uJDOHPHQW
SOXVLHXUV �FDV �GH �GLJuQLVPH� �DVVRFLDQW �SULQFLSDOHPHQW �GHV �JtQHV �GH �OD �SRODULWu �SODQDLUH �o �G�DXWUHV �JtQHV �FDQGLGDWV� �&HV �UuVXOWDWV �FRQ�UPHQW
O
LPSOLFDWLRQ�GHV�JtQHV�GH�OD�YRLH�3&3�HW�UuYtOHQW�O�LPSRUWDQFH�GH�OD�OD�YRLH�GH�VLJQDOLVDWLRQ�6++�GDQV�O
DSSDULWLRQ�GHV�$71��,OV�PRQWUHQW�DXVVL�TXH
OHV�YDULDQWV�VRQW�PDMRULWDLUHPHQW�LGHQWL�uV�FKH]�GHV�SDWLHQWV�D\DQW�XQH�KLVWRLUH�IDPLOLDOH�G�$71��UHQIRUsDQW�O�LQ�XHQFH�GHV�IDFWHXUV�JuQuWLTXHV�GDQV
FHWWH�SDWKRORJLH�PXOWLIDFWRULHOOH�
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$JQcV�5DVWHWWHU

()�����,GHQWLqFDWLRQ�GH�YDULDQWV�SHUWH�GH�IRQFWLRQ�GH�QRYR�GX�JfQH�.&11��FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�WURXEOHV�QHXUR�
GgYHORSSHPHQWDX[�HW�PRXYHPHQWV�DQRUPDX[

$XWHXUV��

$JQtV�5DVWHWWHU������&DULQH�'DOOH������)DQQ\�0RFKHO������&KULVWHO�'HSLHQQH���������.&11��ZRUNLQJ�JURXS�.&11��ZRUNLQJ�JURXS����

���,16(50�8�������&156�805�������805�6�������+{SLWDO�GH�OD�3LWLu�6DOSvWULtUH��,QVWLWXW�GX�FHUYHDX�HW�GH�OD�PRHOOH�uSLQLtUH��,&0���3DULV��)UDQFH
���,16(50��8������&156�805�������805�6������,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�uSLQLtUH��,&0��3DULV��)UDQFH��3DULV��)UDQFH
���,QVWLWXWH�RI�+XPDQ�*HQHWLFV��8QLYHUVLW\�+RVSLWDO�(VVHQ��8QLYHUVLW\�RI�'XLVEXUJ�(VVHQ��(VVHQ��$OOHPDJQH
���,16(50��8������&156�805�������805�6������,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�uSLQLtUH��,&0��3DULV��)UDQFH��,QWHUQDWLRQDO��)UDQFH

0RWV�FOHIV���FDQDX[�SRWDVVLTXHV�FDOFLXP�GuSHQGDQWV���WURXEOHV�GX�PRXYHPHQW���UHWDUG�GH�GuYHORSSHPHQW���K\SHUSRODULVDWLRQ���FDQDORSDWKLH

5gVXPg��

/H�JtQH�.&11��FRGH�SRXU�XQ�FDQDO�SRWDVVLTXH�DSSHOu�c�VPDOO�FRQGXFWDQFH�FDOFLXP�DFWLYDWHG�.��FKDQQHO���c��RX�6.����/H�FDQDO�6.��HVW�DFWLYu�SDU
O�DXJPHQWDWLRQ�GH�FRQFHQWUDWLRQ�GX�FDOFLXP�LQWUDFHOOXODLUH �HW �UuJXOH �O�H[FLWDELOLWu �QHXURQDOH �ORUV �GH�OD �SKDVH�GH�SRVW�K\SHUSRODULVDWLRQ�GHV
SRWHQWLHOV�G�DFWLRQ�

'HV�PRGtOHV�GH�URQJHXUV�DYHF�GHV�PXWDWLRQV�VSRQWDQuHV�GH�.FQQ��SUuVHQWHQW�XQH�DFWLYLWu�ORFRPRWULFH�DQRUPDOH��GHV�WUHPEOHPHQWV�HW�GHV�Gu�FLWV
GH�PuPRLUH��PDLV�MXVTX�o�SUuVHQW�DXFXQ�WURXEOH�FOLQLTXH�OLu�DX[�YDULDQWV�GH�.&11��Q
D�uWu�UDSSRUWu�FKH]�O�KRPPH��(Q�UuDOLVDQW�OH�VuTXHQsDJH�GH
O
H[RPH�FKH]�XQ�SDWLHQW�D\DQW�GHV�WURXEOHV�GHV�DSSUHQWLVVDJHV��XQH�DWD[LH�FuUuEHOOHXVH�HW�XQH�OHXFRG\VWURSKLH��QRXV�DYRQV�LGHQWL�u�XQH�GuOuWLRQ
GH�QRYR�GDQV�.&11��HQWUDLQDQW�XQ�GuFDODJH�GX�FDGUH�GH�OHFWXUH�HW�XQ�FRGRQ�VWRS�SUuPDWXUu�

&HWWH�GuFRXYHUWH�QRXV�D�LQFLWu�o�FROOHFWHU�OHV�GRQQuHV�GH�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�GH�QRYR�GDQV�.&11��YLD�*HQHPDWFKHU��/HV�GRQQuHV�GH�GL[
SDWLHQWV�RQW�SX�vWUH�UHJURXSuHV�GRQW�VL[�SRUWHXUV�GH�PXWDWLRQV�IDX[�VHQV��XQ�SRUWHXU�G�XQH�GuOuWLRQ�G�DFLGH�DPLQu��HW�WURLV�SRUWHXUV�GH�PXWDWLRQV
HQWUDLQDQW�XQ�FRGRQ�VWRS�SUuPDWXUu��7RXV�OHV�YDULDQWV��VDXI�XQ�KuULWu�G
XQ�SDUHQW�D�HFWu��VRQW�VXUYHQXV�GH�QRYR�

/HV�SDWLHQWV�SUuVHQWDLHQW�WRXV�XQ�UHWDUG�GH�GuYHORSSHPHQW��GHV�WURXEOHV�GHV�DSSUHQWLVVDJHV�RX�XQH�Gu�FLHQFH�LQWHOOHFWXHOOH�OuJtUH��DVVRFLuV�o�GHV
PRXYHPHQWV�DQRUPDX[����V\QGURPH�FuUuEHOOHX[��WUHPEOHPHQW�RX�G\VNLQuVLHV���HW�GHV�WURXEOHV�SV\FKRWLTXHV�

1RXV�DYRQV�uWXGLu�O
LPSDFW�GH�VL[�GH�FHV�YDULDQWV�VXU�OD�IRQFWLRQ�GX�FDQDO�6.��JUqFH�o�OD�WHFKQLTXH�GH�SDWFK�FODPS��HQ�VXU�H[SULPDQW�OD�SURWuLQH
VDXYDJH �RX �PXWuH �GDQV �GHV �FHOOXOHV �&+2� �&HV �uWXGHV �IRQFWLRQQHOOHV �RQW �PRQWUu �TXH �WRXV �OHV �YDULDQWV �WHVWuV� �VDXI �XQ �UHFODVVu �GH �VLJQL�FDWLRQ
LQFRQQXH��HQWUDyQDLHQW�XQH�SHUWH�GH�IRQFWLRQ�GHV�FDQDX[�KRPRPuULTXHV�6.��DYHF�DEVHQFH�G�RXYHUWXUH�GX�FDQDO�

(Q�FRQFOXVLRQ��FHV�UuVXOWDWV�GuPRQWUHQW�TXH�OHV�YDULDQWV�KuWuUR]\JRWHV�SHUWH�GH�IRQFWLRQ�GX�JtQH�.&11��HQWUDLQHQW�XQ�WDEOHDX�FOLQLTXH�VSuFL�TXH
DVVRFLDQW�PRXYHPHQWV�DQRUPDX[��WURXEOHV�GX�GuYHORSSHPHQW�HW�RX�SV\FKLDWULTXHV�FRPSDUDEOH�DX[�SKuQRW\SHV�GuFULW�SUuFuGHPPHQW�FKH]�OHV
URQJHXUV�DYHF�PXWDWLRQV�GX�JtQH�.FQQ��RUWKRORJXH�
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5HQDXG�7RXUDLQH

()�����/D�6FOgURVH�7XEgUHXVH�GH�%RXUQHYLOOH�����DQV�DSUfV

$XWHXUV��

5HQDXG�7RXUDLQH������)UDQFLV�5DPRQG������,QtV�+DU]DOODK������(PLOLH�.DOEDFKHU������0DUWLQH�)RKOHQ�+DDV������2OLYLHU�5RXYLtUH������9LQFHQW�&RWWLQ�����
$OLFH�3KDQ������*XLOODXPH�%HDXUH�G
$XJtUHV������3DROR�&XUDWROR������3HWUXV�'H�9ULHV������&KULVWRSK�+HUW]EHUJ�������$QQD�-DQVHQ�������6HUJLXV]�-R]ZLDN
������&KULV�.LQJVZRRG�������5LPD�1DEERXW�������/DXULQH�3HUULQ�������/DXUH�0D]]ROD�����

���*uQuWLTXH��&+8�+{SLWDO�1RUG��6$,17�(7,(11(�FG[���)UDQFH
���1uSKURORJLH��&+8�+{SLWDO�(�+HUULRW��/\RQ��)UDQFH
���1HXURFKLUXUJLH��)RQGDWLRQ�5RWVFKLOG��3DULV��)UDQFH
���5DGLRORJLH�,QWHUYHQWLRQQHOOH��&+8�+{SLWDO�(�+HUULRW��/\RQ��)UDQFH
���3QHXPRORJLH��&+8�+{SLWDO�/RXLV�3UDGHO��/<21��)UDQFH
���'HUPDWRORJLH��+{SLWDO�)HPPH�0tUH�(QIDQW��%URQ��)UDQFH
������$67%��*UDGLJQDQ��)UDQFH
���1HXURSuGLDWULH��7RU�9HUJDWD�8QLYHUVLW\�+RVSLWDO��5RPH��,WDOLH
���'LYLVLRQ�RI�&KLOG�DQG�$GROHVFHQW�3V\FKLDW\��8QLYHUVLW\�RI�&DSH�7RZQ��&DSH�7RZQ��$IULTXH�GX�6XG
����1HXURORJLH��9LYDQWHV�.OLQLNXP�1HXN|OOQ��%HUOLQ��$OOHPDJQH
����1HXURSuGLDWULH��8=�%UXVVHO�98%��%UX[HOOHV��%HOJLTXH
����1HXURSuGLDWULH��:DUVDZ�0HGLFDO�8QLYHUVLW\��:DUVDZ��3RORJQH
����6XVVH[�.LGQH\�8QLW��5R\DO�6XVVH[�&RXQW\�+RVSLWDO��%ULJKWRQ��5R\DXPH�8QL
����1HXURSuGLDWULH��&+8�+{SLWDO�1HFNHU��3DULV��)UDQFH
����1HXURSuGLDWULH��&+8�+{SLWDO�1RUG��6$,17�(7,(11(��)UDQFH
����1HXURORJLH��&+8�+{SLWDO�1RUG��6DLQW�(WLHQQH��)UDQFH

0RWV�FOHIV���6FOuURVH�7XEuUHXVH�GH�%RXUQHYLOOH��76&���76&���uSLOHSVLH��G\VSODVLH�FRUWLFDOH

5gVXPg��

/D�6FOuURVH�7XEuUHXVH��67%��HVW�UHOLuH�DX�QRP�GH�'0�%RXUQHYLOOH�TXL�D�SXEOLu�XQ�GHV�SUHPLHUV�FDV�HQ������

1RXV�SURSRVRQV�XQH�PLVH�DX�SRLQW�VXU�FHWWH�SDWKRORJLH�WRXFKDQW�SOXVLHXUV�RUJDQHV��DXWRVRPLTXH�GRPLQDQWH��o�O
DXQH�GH�QRWUH�H[SuULHQFH�HW�GHV
GRQQuHV�GX�UHJLVWUH�LQWHUQDWLRQDO�726&$�TXL�D�SHUPLV�G
DQDO\VHU�SOXV�GH������SDWLHQWV��/
KLVWRLUH�QDWXUHOOH�GH�FHV�SDWLHQWV�HVW�PDLQWHQDQW�ELHQ
SUuFLVuH��/
DWWHLQWH�HW�WUtV�YDULDEOH�\�FRPSULV�HQ�LQWUD�IDPLOODO��FRPSOLTXDQW�OH�FRQVHLO�JuQuWLTXH��GHSXLV�GHV�IRUPHV�OuJtUHV��VDQV�WURXEOH�GX
QHXURGuYHORSSHPHQW �MXVTX
o �GHV �DWWHLQWHV �VuYtUHV �DYHF �Gu�FLHQFH �LQWHOOHFWXHOOH �VuYtUH� �DXWLVPH �HW �uSLOHSVLH �SKDUPDFR�UuVLVWDQWH� �(Q �RXWUH�
O
DWWHLQWH�FXWDQu�SHXW�vWUH�XQ�SUREOtPH�HVWKuWLTXH�LPSRUWDQW��HW�OHV�DWWHLQWHV�UuQDOHV�HW�SXOPRQDLUHV�SHXYHQW�vWUH�FDXVH�GH�PRUELGLWu�HW�PRUWDOLWu�o
O
qJH�DGXOWH��/HV�DWWHLQWHV�G
DXWUHV�RUJDQHV��SDU�H[HPSOH�FDUGLDTXH��RFFXODLUH��RVVHX[��KuSDWLTXH��VRQW�PRLQV�VRXYHQW�SUREOtPDWLTXHV��/D�SULVH�HQ
FKDUJH�GHV�SDWLHQWV�EuQu�FLH�G
XQ�VXUYHLOODQFH�GXUDQW�WRXWH�OD�YLH�SDU�O
LQVWDXUDWLRQ�G
XQ�WUDLWHPHQW�SUuFRFH��uYHQWXHOOHPHQW�SUuV\PSWRPDWLTXH�
GHV�FRPSOLFDWLRQV��FKLUXUJLFDO��LQWHUYHQWLRQQHO�RX�PuGLFDPHQWHX[��&HFL�MXVWL�DQW�OD�SURSRVLWLRQ�G
XQ�GLDJQRVWLF�SUuV\PSWRPDWLTXH�GtV�OH�SOXV�MHXQH
qJH��/
XWLOLVDWLRQ�GHV�LQKLELWHXUV�GH�P725�D�IRQGDPHQWDOHPHQW�DPuOLRUu�OD�VLWXDWLRQ�GH�FHV�SHUVRQQHV�YLV�o�YLV�GH�FHUWDLQHV�FRPSOLFDWLRQV�PvPH�VL
OD�67%�UHVWH�XQH�D�HFWLRQ�VuYtUH�GDQV�OD�PRLWLu�GHV�FDV�

'DQV�HQYLURQ����o������GHV�FDV�XQH�PXWDWLRQ�HVW�LGHQWL�uH�GDQV�OH�JtQH�76&� �RX�OH�JtQH�76&�� �PXWDWLRQV�SRQFWXHOOHV�WURQFDQWHV��GuOuWLRQV�HW
PRLQV�IUuTXHPPHQW�PXWDWLRQV�IDX[�VHQV��/HV�PRVDzTXHV�QH�VRQW�SDV�UDUHV�HW�SHXYHQW�QuFHVVLWHU�SRXU�OHXU�LGHQWL�FDWLRQ��G
DQDO\VHU�XQ�WLVVX�DWWHLQW�
&HV�PRVDzTXHV�SHXYHQW�vWUH�SXUHPHQW�VRPDWLTXHV�o�O
RULJLQH�SDU�H[HPSOH�G
XQH�/\PSKDQJLROuLRP\RPDWRVH�SXOPRQDLUH�VSRUDGLTXH��GH�G\VSODVLH
FRUWLFDOH�RX�G
DVWURF\WRPH�o�FHOOXOHV�JuDQWHV�LVROuV��/
DQDO\VH�PROuFXODLUH�HVW�LPSRUWDQWH�SRXU�GLVFULPLQHU�FHV�IRUPHV�VDQV�DWWHLQWH�JHUPLQDOH�GHV
IRUPHV�SDXFL�V\PSWRPDWLTXH�GH�67%�TXL�VRQW�WUDQVPLVVLEOHV�
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-8/,$1�'(/$11(

()�����/HV�YDULDWLRQV�JDLQ�GH�IRQFWLRQ�GX�JfQH�7&)��VRQW�UHVSRQVDEOHV�GnXQ�QRXYHDX�V\QGURPH�SRO\PDOIRUPDWLI�VDQV�GgqFLHQFH
LQWHOOHFWXHOOH

$XWHXUV��

-XOLDQ�'(/$11(���������)UuGuULF�75$1�0$8�7+(0���������6RSKLH�1$0%27���������$UWKXU�625/,1���������6uEDVWLHQ�0287721���������$QQH�6RSKLH
'(1200(�3,&+21���������$QJHOLQH�%58(/������-XOLHQ�7+(9(121���������-HDQ�%DSWLVWH�5,9,(5(���������0DUWLQ�&+(9$5,1���������7KLEDXG�-28$1��������
<DQLV�'8))285'���������(PLOLH�7,66(5$17���������&KULVWRSKH�3+,/,33(���������'DYLG�*(1(9,(9(������.LPEHUO\�/(�%/$1&������'DQLHO�:(*1(5�����
0DUZDQ�6+,1$:,������&KULVWHO�7+$89,1�52%,1(7���������/DXUHQFH�)$,95(���������$QWRQLR�9,72%(//2�������

���&HQWUH�GH�JuQuWLTXH���&HQWUH�GH�UuIuUHQFH�GHV�PDODGLHV�UDUHV��DQRPDOLHV�GX�GuYHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�'LMRQ��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�FKURPRVRPLTXH�HW�PROuFXODLUH��8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��'LMRQ��)UDQFH
���805�,QVHUP������*$'�WHDP��*uQuWLTXH�GHV�$QRPDOLHV�GX�GuYHORSSHPHQW��8QLYHUVLWu�GH�%RXUJRJQH�)UDQFKH�&RPWu��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*uQuWLTXH�FKURPRVRPLTXH�HW�PROuFXODLUH��8)�,QQRYDWLRQ�HQ�GLDJQRVWLF�JuQRPLTXH�GHV�PDODGLHV�UDUHV��&+8�'LMRQ��'LMRQ��)UDQFH
���*HQWLTXH�GHV�DQRPDOLHV�GX�GuYHORSSHPHQW��,16(50��805�����(TXLSH�*$'��*uQuWTLXH�GHV�DQRPDOLHV�GX�GuYHORSSHPHQW��'LMRQ��)UDQFH
���'uSDUWHPHQW�GH�JuQuWLTXH�PuGLFDOH��0DODGLHV�UDUHV�HW�PuGHFLQH�SHUVRQQDOLVuH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QGLDJQRVHG�'LVHDVHV�1HWZRUN��+DUYDUG�0HGLFDO�6FKRRO��%RVWRQ��(WDWV�8QLV
���'HSDUWPHQW�RI�3HGLDWULFV��'LYLVLRQ�RI�*HQHWLFV�DQG�*HQRPLF�0HGLFLQH��:DVKLQJWRQ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6DLQW�/RXLV��(WDWV�8QLV

0RWV�FOHIV���7&)���QRXYHDX�V\QGURPH��*HQRW\SH��UVW��5HYHUVH�SKHQRW\SLQJ

5gVXPg��

,QWURGXFWLRQ���/�KDSORLQVX�VDQFH�GX�IDFWHXU�GH�WUDQVFULSWLRQ�7&)��HQWUDLQH�XQ�V\QGURPH�GH�3LWW�+RSNLQV��DVVRFLDQW�Gu�FLHQFH�LQWHOOHFWXHOOH��',��
G\VPRUSKLH�IDFLDOH�FDUDFWuULVWLTXH�HW�K\SHUYHQWLODWLRQ�LQWHUPLWWHQWH�VXLYLH�G�DSQuH��/HV�YDULDWLRQV�IDX[�VHQV�SDWKRJtQHV�VRQW�SULQFLSDOHPHQW
UHJURXSuV�GDQV�OH�SDUWLH�&�WHUPLQDOH�GH�OD�SURWuLQH��TXL�FRQWLHQW�OH�GRPDLQH�KuOLFH�ERXFOH�KuOLFH��+%+��QuFHVVDLUH�o�OD�GLPuULVDWLRQ�GH�OD�SURWuLQH
HW�o�VD�OLDLVRQ�o�O�$'1��0vPH�VL�GHV�YDULDWLRQV�ORFDOLVuHV�KRUV�GH�FH�GRPDLQH�RQW�SDUIRLV�uWu�DVVRFLuHV�o�GHV�',�OuJtUHV�QRQ�V\QGURPLTXHV��o�FH�MRXU
DXFXQH�YDULDWLRQ�Q�D�uWu�UDSSRUWuH�DVVRFLuH�o�XQ�V\QGURPH�PDOIRUPDWLI�UHFRQQDLVVDEOH�VDQV�',�

3DWLHQWV�HW�0gWKRGHV���1RXV�UDSSRUWRQV�OH�FDV�GH�WURLV�SDWLHQWV�SUuVHQWDQW�GHV�PDOIRUPDWLRQV�IDFLDOHV�VDQV�',�DVVRFLuHV�o�XQ�YDULDQW�IDX[�VHQV
KuWuUR]\JRWHV�GH�QRYR �GX�JtQH�7&)�� �&HV�YDULDWLRQV�RQW �uWu�LGHQWL�uHV�SDU �XQ�VuTXHQsDJH�GH�O�H[RPH�HQ�WULR� �HW �UDSSURFKuV�SDU �OH �ELDLV �G�XQH
FROODERUDWLRQ�DX�VHLQ�GX�UuVHDX�$Q'',�5DUHV�HW�GX�UuVHDX�DPuULFDLQ�8'1�

5gVXOWDWV���/H�SDWLHQW����3���D�uWu�DGUHVVu�GXUDQW�OD�SuULRGH�QuRQDWDOH�SRXU�PDOIRUPDWLRQ�IDFLDOH�VuYtUH�HW�UHWDUG�GH�FURLVVDQFH�LQWUD�XWuULQ��OHV
SDWLHQWV����3���HW����3���SRXU�V\QGURPH�PDOIRUPDWLI�HQ�HUUDQFH�GLDJQRVWLTXH��/HXUV�SDUWLFXODULWuV�IDFLDOHV�FRPSUHQDLHQW�XQ�IURQW�ODUJH��XQ�SWRVLV�
XQH�UDFLQH�GX�QH]�GuSULPuV�DYHF�GHV�QDULQHV�K\SRSODVLTXHV� �XQH�PLFURVWRPLH� �XQ�PLFURUuWURJQDWKLVPH�HW �GHV�RUHLOOHV �K\SRSODVLTXHV� �8QH
K\SRSODVLH�XQJXuDOH�GH�O�DXULFXODLUH�uWDLHQW�QRWuHV�FKH]�3����GHV�V\QGDFW\OLHV�,9�9�DVVRFLuHV�o�GHV�FDPSWRGDFW\OLHV�GHV�GRLJWV�HW�o�XQH�G\VSODVLH
XQJXuDOH�FKH]�3���3��SUuVHQWDLW�SOXVLHXUV�DQRPDOLHV�RVVHXVHV���XQH�VFROLRVH��XQH�OX[DWLRQ�GH�OD�WvWH�UDGLDOH�HW�XQ�SRXFH�EL�GH�HW�WULSKDODQJu��3��HW
3� �SUuVHQWDLHQW �XQH �REVWUXFWLRQ �GX �FDQDO �ODFU\PDO� �XQH �DODFU\PLH �uWDLW �UDSSRUWuH �FKH] �3�� �3� �HW �3� �DYDLHQW �XQ �UHWDUG �GH �FURLVVDQFH
VWDWXURSRQGuUDO�DYHF�XQH�WDLOOH����'6�PDOJUu�XQ�WUDLWHPHQW�SDU�KRUPRQH�GH�FURLVVDQFH��3��SUuVHQWDLW�XQH�PDFURFuSKDOLH��$XFXQ�QH�SUuVHQWDLW�GH
',�PvPH�VL�GHV�GL�FXOWuV�VFRODLUHV�uWDLHQW�UDSSRUWuHV�FKH]�3��HW�3���/HV�YDULDWLRQV��S�0HW���/\V��FKH]�3����S�&\V���3KH��FKH]�3��HW��S�&\V���7\U�
FKH]�3���Q�RQW�MDPDLV�uWu�UDSSRUWuHV�GDQV�*QRP$'��HW�D�HFWHQW�GHV�DFLGHV�DPLQuV�XOWUD�FRQVHUYuV��/D�SUHPLtUH�LPSDFWH�OH�GRPDLQH�+%+��OHV��
DXWUHV�LPSDFWHQW�XQ�SRQW�ELVXOIXUH�HQ�DYDO��8Q�DSSHO�o�FROODERUDWLRQ�LQWHUQDWLRQDO�D�uWu�ODQFu��'HV�uWXGHV�IRQFWLRQQHOV��LPSOLTXDQW�O�LQWuJUDWLRQ�GH
GRQQuHV�WUDQVFULSWRPLTXHV��51$�VHT��HW�G�,PPXQRSUHFLSLWDWLRQ�GH�FKURPDWLQH��&K,3�VHT���VRQW�HQ�FRXUV�SRXU�GuPRQWUHU�OHV�H�HWV�JDLQ�GH�IRQFWLRQ
SUREDEOHV�GH�FHV�YDULDWLRQV�

'LVFXVVLRQ���1RXV�UDSSRUWRQV�LFL�XQ�QRXYHDX�SKuQRW\SH�DVVRFLu�DX[�YDULDWLRQV�DYHF�XQ�SUREDEOH�H�HW�JDLQ�GH�IRQFWLRQ�GX�JtQH�7&)���/HV�DQDO\VHV
IRQFWLRQQHOOHV�HQ�FRXUV�HW�OD�GHVFULSWLRQ�G�DXWUHV�SDWLHQWV�SHUPHWWURQW�GH�FRQ�UPHU�O�K\SRWKtVH�G�XQ�QRXYHDX�V\QGURPH�OLu�o�7&)��HW�G�HQ�D�QHU�OD
GHVFULSWLRQ�SKuQRW\SLTXH�
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6\OYLH�0$=2<(5

()�����$LGH�c�OnLQWHUSUgWDWLRQ�GLDJQRVWLTXH�GHV�YDULDQWV�GX�JfQH�QRQ�FRGDQW�518�$7$&

$XWHXUV��

&ODUD�%HQRLW�3LOYHQ���������$OLFLD�%HVVRQ������$XGUH\�3XWRX[���������&ODLUH�%HQHWROOR������&OuPHQW�6DFFDUR������-XVWLQH�*XJXLQ������*DEULHO�6DOD�����
$QQH�/RXLVH�/HXWHQHJJHU������$XGULF�&RORJQH���������0DULRQ�'HORXV������9LQFHQW�/DFURL[������5LFKDUG�$��3DGJHWW������3DWULFN�(GHU\���������6\OYLH
0D]R\HU����

���&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,QVHUP�8�����&156�805�����8QLYHUVLWu�/\RQ����%URQ��)UDQFH
���/DERUDWRLUH�GH�%LRPuWULH�HW�%LRORJLH�(YROXWLYH��&156�805�����8QLYHUVLWu�/\RQ����9LOOHXUEDQQH��)UDQFH
���&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,QVHUP�8������%URQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���1HXUR'LGHURW��,QVHUP�805������8QLYHUVLWu�3DULV�'LGHURW��3DULV��)UDQFH
���/HUQHU�5HVHDUFK�,QVWLWXWH��&OHYHODQG�&OLQLF��&OHYHODQG��(WDWV�8QLV

0RWV�FOHIV���518�$7$&��uSLVVDJH��JtQH�QRQ�FRGDQW��SUuGLFWLRQV�ELRLQIRUPDWLTXHV��GLDJQRVWLF

5gVXPg��

/HV�YDULDQWV�ELDOOHOLTXHV�GX�JtQH�QRQ�FRGDQW�518�$7$&��WUDQVFULW�HQ�$51VQ�8�DWDF�LPSOLTXu�GDQV�O�uSLVVDJH�PLQHXU��VRQW�UHVSRQVDEOHV�GH�WURLV
PDODGLHV�UDUHV�DXWRVRPLTXHV�UuFHVVLYHV��o�VDYRLU�OHV�V\QGURPHV�7D\EL�/LQGHU�023',��5RLIPDQ�HW�/RZU\�:RRG��&HV�DQRPDOLHV�GX�GuYHORSSHPHQW
DVVRFLHQW�XQH�PLFURFuSKDOLH�HW�XQ�UHWDUG�GH�FURLVVDQFH�SOXV�RX�PRLQV�VuYtUHV�VHORQ�OHV�V\QGURPHV��XQH�G\VPRUSKLH�IDFLDOH��HW�GHV�G\VSODVLHV
RVVHXVHV��'HV�DQRPDOLHV�FuUuEUDOHV��VuYtUHV��VRQW�UHWURXYuHV�FKH]�OHV�SDWLHQWV�7D\EL�/LQGHU�XQLTXHPHQW���FHX[�FL�GuFtGHQW�GDQV�OD�PDMRULWu�GHV
FDV�DYDQW�O�qJH�GH���DQV��$FWXHOOHPHQW��VHXOV�OHV�SDWLHQWV�5RLIPDQ�RQW�GHV�Gu�FLWV�LPPXQLWDLUHV�FODLUHPHQW�GRFXPHQWuV�

0DOJUu�OD�UDUHWu�GH�FHV�V\QGURPHV��OH�VuTXHQsDJH�KDXW�GuELW�GH�SDQHOV�GH�JtQHV��G�H[RPHV�RX�GH�JuQRPHV�HQWLHUV�GH�VuULHV�G�HQIDQWV�SUuVHQWDQW
VRLW �XQH �PLFURFuSKDOLH �FRQJuQLWDOH� �VRLW �PRLQV �VSuFL�TXHPHQW �XQH �VXVSLFLRQ �GH �V\QGURPH �JuQuWLTXH� �D �UuFHPPHQW �FRQGXLW �o �O�LGHQWL�FDWLRQ �GH
PXWDWLRQV�GDQV�FH�JtQH�FKH]�GH�QRXYHDX[�SDWLHQWV��&HFL�LQGLTXH�TXH�OHXU�PLVH�HQ�uYLGHQFH�Q�HVW�SDV�OLPLWuH�o�TXHOTXHV�ODERUDWRLUHV�GH�GLDJQRVWLF
VSuFLDOLVuV�HW�TX�RQ�SRXUUDLW�OHV�UHWURXYHU�SOXV�IUuTXHPPHQW�GDQV�OH�IXWXU�DYHF�OD�JuQuUDOLVDWLRQ�GX�VuTXHQsDJH�o�KDXW�GuELW�

(WDQW�GRQQu�TXH�518�$7$&�HVW�XQ�JtQH�QRQ�FRGDQW�QH�FRPSRUWDQW�TX�XQ�VHXO�H[RQ��OHV�DOJRULWKPHV�FODVVLTXHV�GH�SUuGLFWLRQV�ELRLQIRUPDWLTXHV
uYDOXDQW �O�H�HW �GHV �YDULDQWV �GH �VuTXHQFH �VXU �OD �IRQFWLRQ �GH �OD �SURWuLQH �RX �VXU �O�uSLVVDJH �QH �VRQW �SDV �XWLOLVDEOHV� �/D �GuPDUFKH �o �VXLYUH �SRXU
O�LQWHUSUuWDWLRQ �GHV �YDULDQWV �HVW �GRQF �GL�uUHQWH �GH �FHOOH �VXLYLH �FODVVLTXHPHQW �HW �SHXW �GuURXWHU �OHV �ODERUDWRLUHV �GH �GLDJQRVWLF �Q�D\DQW �DXFXQH
H[SuULHQFH�GH�FH�JtQH��$�Q�GH�IDFLOLWHU�HW�G�DPuOLRUHU�OH�GLDJQRVWLF�HW�OH�FRQVHLO�JuQuWLTXH��QRXV�DYRQV�L��IDLW�OH�ELODQ�HW�DQDO\Vu�WRXWHV�OHV�PXWDWLRQV
518�$7$&�SUuFuGHPPHQW�UDSSRUWuHV�GDQV�OD�OLWWuUDWXUH�FRPPH�uWDQW�SDWKRJtQHV��Q ������LL��uWHQGX�FHWWH�uWXGH�o�WRXWHV�OHV�YDULDWLRQV�JuQuWLTXHV
518�$7$&�UuSHUWRULuHV�GDQV�OD�EDVH�GH�GRQQuHV�*HQRPH�$JJUHJDWLRQ�'DWDEDVH��JQRP$'���Q �������LLL��XWLOLVu�XQ�RXWLO�GH�SUuGLFWLRQ�GH�VWUXFWXUHV
VHFRQGDLUHV�GH�O�$51��51$VWUXFWXUH��SRXU�uYDOXHU�OHV�FRQVuTXHQFHV�GH�WRXV�OHV�YDULDQWV�518�$7$&�LGHQWL�uV�VXU�OD�FRQIRUPDWLRQ�EL�GLPHQVLRQQHOOH
GH�OD�ELPROuFXOH�8�DWDF�8�DWDF���LY��PLV�DX�SRLQW�XQH�PuWKRGH��EDVuH�VXU�XQ�HVVDL�FHOOXODLUH��TXL�SHUPHW�G�uYDOXHU�O�H�FDFLWu�G�uSLVVDJH�G�XQ�LQWURQ
PLQHXU�WHVW�HQ�SUuVHQFH�G�$51VQ�8�DWDF�SRUWHXU�GH�YDULDQWV��&HV�RXWLOV�HW�FHV�LQIRUPDWLRQV�VHURQW�XWLOHV�SRXU�SUuGLUH�OD�SDWKRJuQLFLWu�GHV�YDULDQWV
GH�518�$7$&��D�Q�GH�SHUPHWWUH�DX[�ODERUDWRLUHV�G�DVVXUHU�XQ�GLDJQRVWLF�FOLQLTXH�SUuFLV�HW�XQ�FRQVHLO�JuQuWLTXH�DGDSWu��

3LfFH�MRLQWH���$EVWUDFW�&ODUDB�QDO�GRF[
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'DSKQd�/HKDOOH

()�����'X�V\QGURPH�GH�3DL�DX[�GLDJQRVWLFV�GLpgUHQWLHOV��gWXGH�FOLQLTXH�GH����SDWLHQWV�HW�UgVXOWDWV�PROgFXODLUHV�GnXQH�VWUDWgJLH
GH�VgTXHQeDJH�QRXYHOOH�JgQgUDWLRQ

$XWHXUV��

'DSKQu�/HKDOOH���������$QJH�/LQH�%UXHO������0LUQD�$VVRXP������<DQQLV�'X�RXUG������-HDQQH�$PLHO������*HQHYLtYH�%DXMDW������%HWWLQD�%HVVLHUHV�����
6WHIDQLD�%LJRQL������/\GLH�%XUJOHQ������*XLOODXPH�&DSWLHU������5RGROSKH�'DUG�������3DWULFN�(GHU\�������)HUQDQGD�)RUWXQDWR������'DYLG�*HQHYLtYH������
$OLFH�*ROGHQEHUJ�������6DUDK�*URWWR�������/DXUHQW�*XLEDXG�������'HOSKLQH�+uURQ�������0XULHO�+ROGHU�(VSLQDVVH�������'DPLHQ�/HGHUHU�������)HUPLQD
/RSH]�*URQGRQD�������6DQGULQH�0DUOLQ�������$UQDXG�3LFDUG�������0DVVLPLOLDQR�5RVVL�������-RwOOH�5RXPH�������3DVFDOH�6DXJLHU�9HEHU�������6WuSKDQH
7ULDX�������,UHQH�9DOHQ]XHOD�������/LRQHO�9DQ�0DOGHUJKHP�������&OuPHQFH�9DQOHUEHUJKH�������0\ULDP�9H]DLQ�������&DWKHULQH�9LQFHQW�'HORUPH������
(LQDW�=LYL�������-XOLHQ�7KHYHQRQ������&KULVWHO�7KDXYLQ������3LHUUH�9DEUHV������3DWULFN�&DOOLHU������/DXUHQFH�)DLYUH����

���)uGuUDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0uGHFLQH�7UDQVODWLRQQHOOH�HW�$QRPDOLHV�GX�'uYHORSSHPHQW��75$16/$'���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�
������'LMRQ��)UDQFH��'LMRQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��+{SLWDO�GH�OD�3LWLu�6DOSvWULtUH��3DULV��)UDQFH
���(TXLSH�*$'��,16(50�/1&�805�������)DFXOWu�GH�0uGHFLQH��8QLYHUVLWu�GH�%RXUJRJQH�)UDQFKH�&RPWu��'LMRQ��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��,QVWLWXW�,0$*,1(��+{SLWDO�1HFNHU��3DULV��)UDQFH
���8QLYHUVLWu�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWu��,QVWLWXW�,PDJLQH�805B6�����+{SLWDO�1HFNHU�(QIDQWV�0DODGHV��6HUYLFH�GH�*uQuWLTXH�0uGLFDOH�
3DULV��)UDQFH
���6HUYLFH�G
+LVWRORJLH�(PEU\RORJLH�&\WRJuQuWLTXH��+{SLWDO�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*uQuWLTXH��)HUUDUD�+RVSLWDO�8QLYHUVLW\��)HUUDUD��,WDOLH
���6HUYLFH�GH�*uQuWLTXH��+{SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�FKLUXUJLH�RUWKRSuGLTXH�HW�SODVWLTXH�SuGLDWULTXH��+{SLWDO�/DSH\URQLH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�3RLVV\�6DLQW�*HUPDLQ�HQ�/D\H��3RLVV\��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�/\RQ�+&/���*+�(VW���+{SLWDO�)HPPH�0tUH�(QIDQW��������%URQ�&HGH[��/\RQ��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��&+8�GH�5RXHQ���+{SLWDO�&KDUOHV�1LFROOH�������5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��5RXHQ�8QLYHUVLW\�+RVSLWDO��1RUPDQG\�&HQWUH�IRU�*HQRPLF�DQG�3HUVRQDOL]HG�0HGLFLQH��5RXHQ��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3uGLDWULTXH��+{SLWDO�)HPPH�0tUH�(QIDQW��&+8�/\RQ��/\RQ��)UDQFH
����'uSDUWHPHQW�GH�*uQuWLTXH��$3�+3��+{SLWDO�GH�OD�3LWLu�6DOSvWULtUH��&HQWUH�GH�5uIuUHQFH���3DULV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&+8�GH�/LOOH��/LOOH��)UDQFH
����&HQWHU�IRU�+XPDQ�*HQHWLFV��,QVWLWXW�GH�3DWKRORJLH�HW�*uQuWLTXH��,�3�*����*RVVHOLHV��%HOJLTXH
����lUHD�GH�*HQtWLFD�&OxQLFD�L�0DODOWLHV�0LQRULWoULHV��+RVSLWDO�9DOO�G
+HEURQ��%DUFHORQH��(VSDJQH
����6HUYLFH�GH�*uQuWLTXH�0uGLFDOH��8QLYHUVLWu�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWu��,QVWLWXW�,0$*,1(�805B6������+{SLWDO�1HFNHU�(QIDQWV�0DODGHV�
3DULV��3DULV��)UDQFH
����6HUYLFH�GH�&KLUXUJLH�0D[LOOR�)DFLDOH��+{SLWDO�1HFNHU��3DULV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&+8�/\RQ��&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8�����&156�805�������8&%�/\RQ����/\RQ��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULF�*HQHWLFV��5RXHQ�8QLYHUVLW\�+RVSLWDO��1RUPDQG\�&HQWUH�IRU�*HQRPLF�DQG�3HUVRQDOL]HG�0HGLFLQH��5RXHQ��)UDQFH
����6HUYLFH�GH�)RHWRSDWKRORJLH��&+8�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*uQuWLTXH��&+8�GH�%HVDQsRQ��%HVDQsRQ��)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��&+58�/LOOH��/LOOH��)UDQFH
����0HGLFDO�*HQHWLFV�,QVWLWXWH��6KDDUH�=HGHN�0HGLFDO�&HQWHU��+HEUHZ�8QLYHUVLW\�RI�-HUXVDOHP��-HUXVDOHP��,VUDwO

0RWV�FOHIV���6\QGURPH�GH�3DL��V\QGURPH�RFXORDXULFXORIURQWRQDVDO��OLSRPDWRVH�HQFuSKDORFUDQLRFXWDQuH��V\QGURPH�GH�6DNRGD��HQFKRQGURPH�IDFLDO�
VuTXHQsDJH�G
H[RPH��VuTXHQsDJH�GH�JuQRPH

5gVXPg��

/HV�HQFKRQGURPHV�FRQJuQLWDX[�PuGLDQV�GH�OD�IDFH�VRQW�UDUHV�HW�OH�SOXV�VRXYHQW�V\QGURPLTXHV��/�HQWLWu�OD�SOXV�IUuTXHQWH�HVW�OH�V\QGURPH�GH�3DL��
OHV�V\QGURPHV�RFXORDXULFXORIURQWRQDVDO��2$)1���OD�OLSRPDWRVH�HQFuSKDORFUDQLRFXWDQuH��(&&/���HW�OH�V\QGURPH�GH�6DNRGD�VRQW�SOXV�UDUHV�HW�PRLQV
FRQQXV�

'DQV�OH�FDGUH�G�XQ�SURMHW�GH�UHFKHUFKH�YLVDQW�o�LGHQWL�HU�OHV�EDVHV�PROuFXODLUHV�GX�V\QGURPH�GH�3DL��QRXV�DYRQV�uWXGLu�OHV�GRQQuHV�FOLQLTXHV�GH���
LQGLYLGXV�SUuVHQWDQW�XQ�SRO\SH�IDFLDO�V\QGURPLTXH�HW�DGUHVVuV�SRXU�V\QGURPH�GH�3DL��&HWWH�UHFODVVL�FDWLRQ�D�SHUPLV�GH�FRQ�UPHU�FOLQLTXHPHQW�XQ
V\QGURPH�GH�3DL�W\SLTXH�RX�DW\SLTXH�FKH]�UHVSHFWLYHPHQW���������HW���LQGLYLGXV�������XQ�V\QGURPH�2$)1�FKH]����LQGLYLGXV��������HW�XQ�DXWUH
V\QGURPH�DSSDUHQWu�FKH]���SDWLHQWV��������$X�YX�GHV�FKHYDXFKHPHQWV�SKuQRW\SLTXHV��QRXV�VXJJuURQV�TXH�OHV�V\QGURPHV�2$)1��(&&/�HW�6DNRGD
VRLHQW�FRQVLGuUuV��RX�ELHQ�FRPPH�GHV�GLDJQRVWLFV�GL�uUHQWLHOV�GX�V\QGURPH�GH�3DL��RX�FRPPH�IDLVDQW�SDUWLH�GX�PvPH�VSHFWUH�

'HV�DQDO\VHV�PROuFXODLUHV�SDQJuQRPLTXHV�GH�W\SH�VuTXHQsDJH�GH�QRXYHOOH�JuQuUDWLRQ�RQW�uWu�UuDOLVuHV�FKH]����SDWLHQWV���VuTXHQsDJH�G�H[RPH
�Q ����RX�GH�JuQRPH��Q ���VXU�$'1�H[WUDLW�GH�OHXFRF\WHV��GDQV�O�K\SRWKtVH�G�XQH�uWLRORJLH�PRQRJuQLTXH���VuTXHQsDJH�G�H[RPH�VXU�$'1�H[WUDLW
GH�WLVVX�DWWHLQW��Q ���GDQV�O�K\SRWKtVH�G�XQ�PRVDzFLVPH�

1RXV�DYRQV�LGHQWL�u�TXDWUH�YDULDQWV��WURLV�GH�QRYR�HW�XQ�KuULWu��GDQV�GHX[�JtQHV�GH�OD�YRLH�GX�7*)����7*)%5$3���3&6.����FKH]�GHV�SDWLHQWV�DYHF
V\QGURPH�GH�3DL��������HW�GHX[�YDULDQWV�GDQV�OH�JtQH�*/,���������&HV�UuVXOWDWV��LQVX�VDQWV�SRXU�uWDEOLU�GHV�FRUUuODWLRQV�JuQRW\SH��SKuQRW\SH��RQW
FRQGXLW�o�XQH�VWUDWuJLH�PXOWL�RPLF�GDQV�OH�SURMHW�FROODERUDWLI�HXURSuHQ�6ROYH�5'�
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<OLQH�&$35,

()�����/H�V\QGURPH�GH�1RRQDQ�GXH�c�GHV�PXWDWLRQV�DFWLYDWULFHV�GH�55$6�

$XWHXUV��

<OLQH�&$35,������(OLVDEHWWD�)/(;������2OLYHU�+)�.580%$&+������-XOLHWWH�3,$5'������0uODQLH�)5$',1������(ODLQH�68.�<,1*�*2+������.DUHQ�&+21*�����
(OOLRW�67,(*/,7=������$OPD�.8(&+/(5������*RUDQ�&8785,/2�������0DULRQ�6758//8������9DOuULH�&+81(������0DUFR�7$57$*/,$�������0DUWLQ�=(1.(5
������$ODLQ�9(5/2(6������+uOtQH�&$9(����

���*uQuWLTXH��+RSLWDO�5REHUW�'HEUu��3DULV��)UDQFH
���2QFRORJ\�DQG�0ROHFXODU�0HGLFLQH��,VWLWXWR�6XSHULRUH�GL�6DQWD��5RPH��,WDOLH
���,QVLWXWH�RI�%LRFKHPLVWU\�DQG�0ROHFXODU�%LRORJ\���0HGLFDO�)DFXOW\�RI�+HLQULFK�+HLQH��'XVVHOGRUI��$OOHPDJQH
���*uQuWLTXH��&+8�6DLQW�-DFTXHV��%HVDQsRQ��)UDQFH
���*uQuWLTXH��+RSLWDO�6XG��5HQQHV��)UDQFH
���*uQuWLTXH��7ULOOLXP�+HDOWK�3DUWQHUV��0LVVLVVDXJD��&DQDGD
���2EVWHWULF�DQG�3UHQDWDO�'LDJQRVLV��0RXQW�6LQDL�+RVSLWDO��7RURQWR��&DQDGD
���3HGLDWULFV��%HQLR��&KLOGUHQ
V�+RVSLWDO��6DQ�)UDQFLVFR��(WDWV�8QLV
���*uQuWLTXH��,QVWLWXW�I�U�+XPDQJHQHWLN��(66(1��$OOHPDJQH
����3HGLDWULFV��8QLYHUVLW\�&KLOGUHQ
V�+RVSLWDO��%HOJUDGH��6HUELH
����*uQuWLTXH��2VSHGDOH�3HGLDWULFR�%DPELQR�*HV}��5RPH��,WDOLH
����*uQuWLTXH��,QVWLWXW�RI�+XPDQ�*HQHWLFV��0DJGHEXUJ��$OOHPDJQH

0RWV�FOHIV���1RRQDQ��5$6RSDWKLHV��5$6�0$3.LQDVH��55$6�

5gVXPg��

/D�YRLH�GH�VLJQDOLVDWLRQ�FHOOXODLUH�5$6�0$3.LQDVH�UuJXOH�XQ�JUDQG�QRPEUH�GH�UuSRQVHV�DX[�F\WRNLQHV��KRUPRQHV�HW�IDFWHXUV�GH�FURLVVDQFH�HW�OD
GuUuJXODWLRQ�FRQVWLWXWLRQQHOOH�GH�FHWWH�YRLH�HVW�LPSOLTXuH�GDQV�XQ�FHUWDLQ�QRPEUH�GH�SDWKRORJLHV�FRQQXHV�VRXV�OH�WHUPH�GH�5$6RSDWKLHV��/D�SOXV
IUuTXHQWH�G�HQWUHV�HOOHV�HVW�OH�V\QGURPH�GH�1RRQDQ�TXL�VH�FDUDFWuULVH�SDU�O�DVVRFLDWLRQ�G�XQH�G\VPRUSKLH�FDUDFWuULVWLTXH��GH�PDOIRUPDWLRQV
FRQJuQLWDOHV�GRQW�OHV�PDOIRUPDWLRQV�FDUGLDTXHV�VRQW�OHV�SOXV�IUuTXHQWHV��G�XQ�UHWDUG�VWDWXUDOH��GH�WURXEOHV�GX�QHXUR�GuYHORSSHPHQW�HW�G�XQH
SUuGLVSRVLWLRQ�o�FHUWDLQV�FDQFHUV��/H�V\QGURPH�GH�1RRQDQ�HVW�WUtV�KuWuURJtQH�VXU�OH�SODQ�JuQuWLTXH�FDU�GHV�PXWDWLRQV�DFWLYDWULFHV�GDQV�SOXV�GH���
JtQHV�SHXYHQW�HQ�vWUH�o�O�RULJLQH��WRXV�FHV�JtQHV�FRGHQW�GHV�SURWuLQHV�LQWHUYHQDQW�GDQV�OD�YRLH�5$6�0$3.��,O�UHVWH�FHSHQGDQW�SUtV�GH�����GH
SDWLHQWV �D\DQW �XQ �SKuQRW\SH �FRPSDWLEOH �DYHF �XQ �V\QGURPH �GH �1RRQDQ �TXL �UHVWHQW �VDQV �FRQ�UPDWLRQ �PROuFXODLUH �FH �TXL �ODLVVH �VXSSRVHU �TXH
G�DXWUHV�JtQHV�HQFRUH�LQFRQQXV�VRQW�o�GuFRXYULU�

3DU �OH �ELDLV �GH �GL�uUHQWHV �DSSURFKHV� �O�LPSOLFDWLRQ �GH �PXWDWLRQV �GX �JtQH �55$6� �D �UuFHPPHQW �uWu �UDSSRUWuH �FKH] �XQ �SHWLW �QRPEUH �GH �SDWLHQWV
DWWHLQWV�GH�V\QGURPH�GH�1RRQDQ��/H�U{OH�GH�7&����FRGu�SDU�OH�JtQH�55$6���GDQV�OD�YRLH�GH�VLJQDOLVDWLRQ�5$6�0$3.LQDVH�DLQVL�TXH�VRQ�QLYHDX
G�KRPRORJLH�DYHF�OHV�DXWUHV�SURWuLQHV�HW�JtQHV�5$6�ODLVVDLHQW�SHX�GH�GRXWH�VXU�VRQ�LPSOLFDWLRQ�SRVVLEOH�GDQV�OHV�5$6RSDWKLHV�HQ�FDV�GH�PXWDWLRQ
DFWLYDWULFH�PDLV�GH�VROLGHV�uWXGHV�ELRFKLPLTXHV��FHOOXODLUHV�HW�XQ�PRGtOH�DQLPDO�RQW�SX�OH�FRQ�UPHU�

+XLW �SDWLHQWV �HW �XQH �IDPLOOH �RQW �uWu �UDSSRUWuV �o �FH �MRXU �HW �QRXV �YHQRQV �G�LGHQWL�HU �XQ �GL[LtPH �FDV� �/HV �� �PXWDWLRQV �LGHQWL�uHV� �GRQW �� �VRQW
UuFXUUHQWHV�FKH]�GHV�SDWLHQWV�QRQ�DSSDUHQWuV��VRQW�UuSDUWLHV�VXU���UuJLRQV�GX�JtQH��/HV�SKuQRW\SHV�REVHUYuV�VRQW�YDULDEOHV�DOODQW�G�XQH�IRUPH�SHX
VuYtUH��OH�FDV�IDPLOLDOH�HW�XQH�PDMRULWu�GH�FDV�VSRUDGLTXHV���o�XQH�IRUPH�OuWDOH�DYHF���FDV�GH�GuFtV�SuULQDWDX[����FDV�SUuVHQWH�XQ�SKuQRW\SH
LQWHUPuGLDLUH�HQWUH�V\QGURPH�GH�1RRQDQ�HW�&DUGLR�)DFLR�&XWDQu�HW���FDV�HVW�TXDOL�u�GH�QRQ�FODVVDEOH�

/D�GuFRXYHUWH�GH�O�LPSOLFDWLRQ�GX�JtQH�55$6��GDQV�OHV�5$6RSDWKLHV�SHUPHW�G�uODUJLU�OH�SDQHO�GH�JtQHV�FRQQXV�PDLV�LO�QH�UHSUuVHQWH�TX�XQH�SHWLWH
SURSRUWLRQ�GHV�SDWLHQWV�DWWHLQWV�GH�V\QGURPH�GH�1RRQDQ�



%,2,1)250$7,48(��1289(//(6
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/LVD�*ROPDUG

���������'LDJQRVWLF�LQFLGHQW�GH�V\QGURPHV�GH�.OLQHIHOWHU�HW�GH�7XUQHU�ORUV�GH�OxDQDO\VH�GxXQ�SDQHO�GH�JlQHV�GH�SUmGLVSRVLWLRQ
DX[�FDQFHUV

$XWHXUV��

/LVD�*ROPDUG������0DWKLDV�6FKZDUW]������0DXG�%ODQOXHW������-HVVLFD�/H�*DOO������9LUJLQLH�0RQFRXWLHU������&KULVWHOOH�&DUUL|UH������-HQQLIHU�&DUUL|UH�����
1DWKDOLH�$XJHU������'RPLQLTXH�6WRSSD�/\RQQHW���������&KU\VWHOOH�&RODV���������0LFKHO�%DKXDX������(PPDQXHOOH�0RXUHW�)RXUPH����

���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��,QVWLWXW�GH�&DQF}URORJLH�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���,16(50�8����HW�8QLYHUVLW}�3DULV�'HVFDUWHV��,QVWLWXW�&XULH�HW�8QLYHUVLW}�6RUERQQH�3DULV�&LW}��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��6DLQW�&ORXG��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��+�SLWDO�+HQUL�0RQGRU��&U}WHLO��)UDQFH

0RWV�FOHIV���GRQQ}HV�LQFLGHQWHV��V}TXHQ{DJH�KDXW�G}ELW��.OLQHIHOWHU��7XUQHU��G\VJQRVRPLH

5mVXPm��

/D�SU}YDOHQFH�GX�V\QGURPH�GH�.OLQHIHOWHU��6.��HW�GX�V\QGURPH�GH�7XUQHU��67��HVW�HVWLP}H�v�������HW���������UHVSHFWLYHPHQW��&HV�V\QGURPHV�VRQW
FDUDFW}ULV}V�SDU�GHV�DQRPDOLHV�GX�QRPEUH�GH�FKURPRVRPH�;��DYHF�XQ�FKURPRVRPH�;�VXSSO}PHQWDLUH�FKH]�OHV�KRPPHV�DWWHLQWV�GH�6.������;;<��HW
XQ�FKURPRVRPH�;�HQ�PRLQV�FKH]�OHV�IHPPHV�DWWHLQWHV�GH�67������;���/ DWWHLQWH�FOLQLTXH�SULQFLSDOH�FRPPXQH�v�FHV�GHX[�V\QGURPHV�HVW�O LQIHUWLOLW}��,O
H[LVWH�TXHOTXHV�VLJQHV�FOLQLTXHV�}YRFDWHXUV�G|V�O HQIDQFH��LQFOXDQW�XQH�JUDQGH�WDLOOH�HW�GHV�WURXEOHV�FRJQLWLIV�GDQV�OH�6.��XQ�UHWDUG�VWDWXUDO�GDQV�OH
67��&HSHQGDQW��OH�GLDJQRVWLF�GH�FHV�V\QGURPHV�UHVWH�VRXYHQW�P}FRQQX��1RXV�SU}VHQWRQV�LFL�GHX[�FDV�GH�GLDJQRVWLF�LQFLGHQW��XQ�6.�HW�XQ�67��ORUV�GH
O DQDO\VH�G XQ�SDQHO�GH�J|QHV�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV�SDU�V}TXHQ{DJH�KDXW�G}ELW�

/H�SUHPLHU�FDV�HVW�XQ�KRPPH�GH����DQV��YX�HQ�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�FDU�LO�D�}W}�DWWHLQW�G XQ�FDQFHU�GX�VHLQ�v����DQV��8QH�LQGLFDWLRQ
G DQDO\VH�G XQ�SDQHO�GH�J|QHV�GH�SU}GLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�D�GRQF�}W}�UHWHQXH��$XFXQ�YDULDQW�SDWKRJ|QH�Q D�}W}�LGHQWL®}��PDLV�GHV�VRQGHV
FRQWU�OHV�ORFDOLV}HV�VXU�OH�FKURPRVRPH�;�GDQV�OH�SDQHO�GH�J|QHV�XWLOLV}�RQW�VXJJ}U}�OD�SU}VHQFH�G XQ�DOO|OH�;�VXUQXP}UDLUH��8QH�0/3$�D�HQVXLWH�}W}
U}DOLV}H��PRQWUDQW�XQ�SUR®O�}YRFDWHXU�GH�GHX[�FKURPRVRPHV�;�HW�XQ�FKURPRVRPH�<��&H�U}VXOWDW�D�}W}�FRPPXQLTX}�v�O RQFRJ}Q}WLFLHQ��TXL�DYDLW
QRW}�FKH]�FH�SDWLHQW�XQH�JUDQGH�WDLOOH���P����HW�XQH�J\Q}FRPDVWLH��UHQIRU{DQW�O K\SRWK|VH�GH�GLDJQRVWLF�LQFLGHQW�GH�6.��8Q�FDU\RW\SH�GH
FRQ®UPDWLRQ�YD�~WUH�U}DOLV}��/H�6.�HVW�DVVRFL}�v�XQ�VXUULVTXH�GH�FDQFHU�GX�VHLQ���FHOD�SRXUUDLW�GRQF�~WUH�OH�IDFWHXU�J}Q}WLTXH�FDXVDO�GH�O DWWHLQWH
REVHUY}H�FKH]�FH�SDWLHQW�

/H�VHFRQG�FDV�HVW�XQH�IHPPH�GH����DQV��YXH�HQ�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�HQ�UDLVRQ�G DQW}F}GHQWV�SHUVRQQHO��FDQFHU�GX�VHLQ�v����DQV��HW
IDPLOLDX[�GH�FDQFHU�GX�VHLQ� �/ DQDO\VH�G XQ�SDQHO �GH�J|QHV�GH�SU}GLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�Q D�SDV�LGHQWL®}�GH�YDULDQW�SDWKRJ|QH��PDLV�OHV
VRQGHV�FRQWU�OHV�RQW�G}WHFW}�XQH�VHXOH�FRSLH�GX�FKURPRVRPH�;��8QH�0/3$�D�}JDOHPHQW�G}WHFW}�XQH�FRSLH�GX�FKURPRVRPH�;��HW�XQH�DEVHQFH�GH
FKURPRVRPH�<��8Q�FDU\RW\SH�D�SHUPLV�GH�FRQ®UPHU�OH�GLDJQRVWLF�GH�67��DYHF�XQH�IRUPXOH�FKURPRVRPLTXH�����;�GDQV�����GHV�FHOOXOHV�DQDO\V}HV�

/ H[LVWHQFH�GH�VRQGHV�FRQWU�OHV�VXU�OH�FKURPRVRPH�;�SHUPHW�DXMRXUG KXL�O LGHQWL®FDWLRQ�GH�G\VJRQRVRPLHV�SDU�DQDO\VHV�GH�V}TXHQ{DJH�KDXW�G}ELW
U}DOLV}HV�SRXU�G DXWUHV�SDWKRORJLHV��/H�GLDJQRVWLF�GHV�V\QGURPHV�GH�.OLQHIHOWHU�HW�GH�7XUQHU�HVW�LPSRUWDQW�FDU�LOV�VRQW�DVVRFL}V�v�GHV�PDODGLHV�DXWR�
LPPXQHV�RX�P}WDEROLTXHV�SRXU�OH�6.��DLQVL�TXH�GHV�DHFWLRQV�25/��FDUGLDTXHV��U}QDOHV�HW�K}SDWLTXHV�SRXU�OH�67��Q}FHVVLWDQW�XQH�SULVH�HQ�FKDUJH
VS}FL®TXH� �,O �HVW �LPSRUWDQW �TXH �FHWWH �SRVVLELOLW} �GH �GLDJQRVWLF �LQFLGHQW �VRLW �FRQQXH �GHV �J}Q}WLFLHQV �ELRORJLVWHV �HW �FOLQLFLHQV �D®Q �GH �U}DOLVHU �GHV
DQDO\VHV�FRPSO}PHQWDLUHV�ORUV�GH�U}VXOWDWV�LQDWWHQGXV�VXU�OH�FKURPRVRPH�;�HW�GH�PLHX[�DSSU}KHQGHU�OH�VXLYL�VS}FL®TXH�TXL�SRXUUDLW�~WUH�SURSRV}��

3LlFH�MRLQWH���$EVWUDFWB$VVLVHVB.OLQH¯HWHUB7XUQHUB®QDOBPRWVFOHV�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 &KDUORWWH�0DQVDW

���������5mVXOWDWV�GX�VmTXHQkDJH�GxH[RPH�FKH]����SDWLHQWV�SUmVHQWDQW�XQH�DJmQmVLH�GX�FRUSV�FDOOHX[�VDQV�GmzFLHQFH
LQWHOOHFWXHOOH

$XWHXUV��

&KDUORWWH�0DQVDW������6ROYHLJ�+HLGH������6W}SKDQLH�9DOHQFH������0\UWLOOH�6SHQWFKLDQ������0DULH�/DXUH�0RXWDUG������7KLHUU\�%LOOHWWH�GH�9LOOHPXU�����
FRULQQH�PDFK������HORGLH�/HMHXQH������YDO}ULH�ROLQ������FODXGH�HVWUDGH������DXUHOLH�:$(51(66<&./(������VDEULQD�NDUDJLF������FDWKHULQH�JDUHO������F\ULO
0LJQRW������DOH[DQGUD�$IHQMDU������MXOLHQ�EXUDWWL������VRL]LF�1RYR������DQQH�PDULH�GDUDV������PDULH�/H�PHXU������YDOHULH�OD\HW�������YDVVLOLV�7VDWVDULV
������(OLVH�%RXFKHU�������NKRXOD�=DDIUDQH�������$JQHV�*XHW�������0DULH�$P}OLH�52&&+,6$1,�������6}EDVWLHQ�0RXWWRQ�������0DWKLHX�0LOK�������PDJDOL
*RUFH�������0DUWD�632'(1.,(:,&=�������3HUULQH�9(127�������*HQHYL|YH�48(180�0,5$,//(7���������6DQGUD�&+$1727�%$67$5$8'�������PDWKLOGH
1L]RQ�������0DULH�9,1&(17�������&ODLUH�%HQHWHDX�������6DQGUD�0HUFLHU�������,VDEHOOH�6DEDWLHU�������9LQFHQW�'HV�3RUWHV�������$XGUH\�3XWRX[������
/DXUHQW�*XLEDXG�������/DXUHQW�0DQGHOEURW�������$OH[DQGUH�%HQDFKL�������-HDQ�PDULH�-RXDQQLF������ERULV�.HURQ������GHOSKLQH�+HURQ����

���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�7URXVVHDX��SDULV��)UDQFH
���8)�GH�J}QRPLTXH�GX�G}YHORSSHPHQW��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���8)�GH�J}QRPLTXH�GX�G}YHORSSHPHQW��+�SLWDO�3LWL}�6DOS~WUL|UH��SDULV��)UDQFH
���6HUYLFH�GH�UDGLRORJLH�S}GLDWULTXH��+�SLWDO�7URXVVHDX��SDULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��SDULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�7URXVVHDX��SDULV��)UDQFH
���6HUYLFH�GH�P}GHFLQH�IRHWDOH��+�SLWDO�7URXVVHDX��SDULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��/H�+DYUH��/H�+DYUH��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�&RFKLQ��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�1LFH��1LFH��)UDQFH
����6HUYLFH�GH�S}GLDWULH�J}Q}UDOH��+�SLWDO�/RXLV�0RXULHU��3DULV��)UDQFH
����0}GHFLQH�HW�U}DQLPDWLRQ�Q}RQDWDOH��+�SLWDO�&RFKLQ��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�/D�7LPRQH��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��&+8�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�F\WRJ}Q}WLTXH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��&+�%URQ��%URQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+�%URQ��%UR���)UDQFH
����6HUYLFH�GH�UDGLRORJLH��&+�%URQ��%URQ��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�/RXLV�0RXULHU��3DULV��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�$QWRLQH�%}FO|UH��3DULV��)UDQFH

0RWV�FOHIV���$J}Q}VLH�GX�FRUSV�FDOOHX[��G}®FLHQFH�LQWHOOHFWXHOOH��H[RPH

5mVXPm��

�������/HV�DQRPDOLHV�GX�FRUSV�FDOOHX[��$&&��VRQW�GHV�PDOIRUPDWLRQV�F}U}EUDOHV�IU}TXHQWHV��GRQW�O LQFLGHQFH�HVW�HVWLP}H�v������������GDQV�OD
SRSXODWLRQ�J}Q}UDOH�HW�HQWUH�����HW������������FKH]�GHV�SHUVRQQHV�SU}VHQWDQW�XQ�WURXEOH�GX�QHXUR�G}YHORSSHPHQW��
�����J|QHV�UHVSRQVDEOHV�G $&&�VRQW�FRQQXV��FRUUHVSRQGDQW�GDQV�OD�JUDQGH�PDMRULW}�GHV�FDV�v�GHV�IRUPHV�V\QGURPLTXHV�DVVRFL}HV�v�XQH�G}®FLHQFH
LQWHOOHFWXHOOH��',����7U|V�SHX�GH�J|QHV�VRQW�FRQQXV�GDQV�OHV��$&&�VDQV�',��DORUV�TXH�OHXU�LGHQWL®FDWLRQ�HVW�XQ�HQMHX�PDMHXU�SRXU�OH�FRQVHLO�J}Q}WLTXH
GDQV�OH�FDGUH�G XQ�GLDJQRVWLF�DQW}QDWDO�GH�FHWWH�PDOIRUPDWLRQ�

����SDWLHQWV�SU}VHQWDQW�XQH�$&&�VDQV�',�RQW�}W}�LQFOXV�GDQV�XQH�}WXGH�FOLQLTXH�HW�J}Q}WLTXH�YLVDQW�v�LGHQWL®HU�GH�QRXYHDX[�J|QHV�G $&&�LVRO}H�
3RXU �SU|V �GH ���� �GHV �SDWLHQWV� �OH �GLDJQRVWLF �G $&& �D �}W} �IDLW �HQ �S}ULRGH �SU}QDWDOH� � �FRQ®UP} �DSU|V �OD �QDLVVDQFH �SDU �XQH �,50 �F}U}EUDOH� � �/D
G}®FLHQFH�LQWHOOHFWXHOOH�D�}W}�H[FOXH�VHORQ�GL}UHQWV�FULW|UHV�HQ�IRQFWLRQ�GH�O xJH������SDWLHQWV�RQW�PRLQV�GH���DQV�HW�QH�SU}VHQWHQW�SDV�GH�UHWDUG�GH
G}YHORSSHPHQW�SV\FKRPRWHXU�����SDWLHQWV�GH���DQV�RX�SOXV�RQW�E}Q}®FL}�G XQ�ELODQ�QHXURSV\FKRORJLTXH�U}Y}ODQW�XQH�H°FLHQFH�LQWHOOHFWXHOOH�GDQV
OHV�QRUPHV�HW����SDWLHQWV�GH�SOXV�GH���DQV�Q RQW�SDV�HX�GH�ELODQ�QHXURSV\FKRORJLTXH�GX�IDLW�G XQ�G}YHORSSHPHQW�HW�G XQH�VFRODULW}�SDUIDLWHPHQW
QRUPDX[��/ xJH�PR\HQ�GHV�SDWLHQWV�HVW�GH������DQV�HW�OH�VH[H�UDWLR�JDU{RQV�®OOHV�HVW�GH�������8Q�V}TXHQ{DJH�G H[RPH�D�}W}�U}DOLV}�FKH]����GH�FHV
SDWLHQWV�

3RXU�������SDWLHQWV��������XQ�YDULDQW�FODVVH���RX����SUREDEOHPHQW�SDWKRJ|QH�RX�

SDWKRJ|QH��D�}W}�PLV�HQ�}YLGHQFH��'HV�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��9286��GDQV�GHV

J|QHV�FRQQXV��RX�GHV�J|QHV�FDQGLGDWV�RQW�SX�~WUH�PLV�HQ�}YLGHQFH�FKH]����DXWUHV�SDWLHQWV

����������V}TXHQ{DJHV�VRQW�HQFRUH�HQ�FRXUV�

&HWWH�}WXGH�RXYUH�GH�QRXYHOOHV�SHUVSHFWLYH�VXU�OD�J}Q}WLTXH�GHV�$&&��HW�SHUPHWWUD�G DP}OLRUHU�OH�FRQVHLO�SU}QDWDO�GH�FHWWH�PDOIRUPDWLRQ
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.DULPD�6LIL

���������/H�SRO\PRUSKLVPH�,�'�GX�JlQH�GH�Ox$&(�GDQV�OD�SRSXODWLRQ�JmQmUDOH�GH�&RQVWDQWLQH

$XWHXUV��

.DULPD�6L®������6DEDK�+DQDFKL������6DOLPD�=HNUL������<DVPLQD�&KD®ND�$PUDQH������.DULPD�%HQPHEDUHN������1RUHGLQH�$EDGL����

���/DERUDWRLUH�GH�UHFKHUFKH�HW�GH�ELRORJLH�PRO}FXODLUH�IDFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH��ODERUDWRLUH�GH�ELRFKLPLH&+8
%HQ�EDGLV�GH�&RQVWDQWLQH�$OJ}ULH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�GH�UHFKHUFKH�HW�GH�ELRORJLH�PRO}FXODLUH�IDFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH��ODERUDWRLUH�GH�ELRFKLPLH�&+8
%HQ�EDGLV�GH�&RQVWDQWLQH�$OJ}ULH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�G
DQDWRPLH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH����ODERUDWRLUH�G
DQDWRPLH�HW�G
H[SORUDWLRQV
IRQFWLRQQHOOHV&+8�GH�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�GH�ELRFKLPLH��ODERUDWRLUH�GH�UHFKHUFKH�GH�ELRORJLH�HW�GH�J}Q}WLTXH�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU
&RQVWDQWLQH����&+8�GH�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH

0RWV�FOHIV���3RO\PRUSKLVPH�,�'���$&(��SRSXODWLRQ�J}Q}UDOH�GH�&RQVWDQWLQH

5mVXPm��

,QWURGXFWLRQ

/ HQ]\PH�GH�FRQYHUVLRQ�GH�O DQJLRWHQVLQH��$&(��MRXH�XQ�U�OH�LPSRUWDQW�GDQV�OD�FRQYHUVLRQ�GH�O
DQJLRWHQVLQH�,�HQ�DQJLRWHQVLQH�,,�HW�OD�G}JUDGDWLRQ�GH
OD�EUDG\NLQLQH��TXL�LQWHUYLHQQHQW�GDQV�XQ�ODUJH�}YHQWDLO�GH�IRQFWLRQV�FHOOXODLUHV�GDQV�GL}UHQWV�WLVVXV�

,O�D�}W}�G}PRQWU}�TXH�OH�QLYHDX�GH�SURGXFWLRQ�GH�O $&(�HVW�VRXV�OH�FRQWU�OH�GH�FHUWDLQV�SRO\PRUSKLVPHV�J}Q}WLTXHV�GH�VRQ�J|QH�HW�VS}FLDOHPHQW�OH
SRO\PRUSKLVPH�,�'�

& HVW�DLQVL�TXH�OHV�J}QRW\SHV�,�'�HW�,�,�HQWUD�QHQW�UHVSHFWLYHPHQW�GHV�FRQFHQWUDWLRQV�SODVPDWLTXHV�LQWHUP}GLDLUHV�HW�IDLEOHV�G $&(�

&H�SRO\PRUSKLVPH�HVW�FRPPXQ�GDQV�OHV�SRSXODWLRQV�J}Q}UDOHV�GH�GL}UHQWHV�U}JLRQV�GX�PRQGH��QRWDPPHQW�HQ�$P}ULTXH��HQ�(XURSH�HW�HQ�$VLH�
&HSHQGDQW��OHV�}WXGHV�PHQ}HV�GDQV�OHV�SRSXODWLRQV�$IULFDLQHV�VRQW�UDUHV��4XDQG�HVW�LO��GH�FH�SRO\PRUSKLVPH�GDQV�OD�SRSXODWLRQ�$OJ}ULHQQH�HW
SU}FLV}PHQW�FHOOH�GH�&RQVWDQWLQH"

/HV�REMHFWLIV�GH�QRWUH�mWXGH�mWDLHQW�GH��

�G}WHUPLQHU�OHV�IU}TXHQFHV�DOO}OLTXHV�HW�J}QRW\SLTXHV�GX�SRO\PRUSKLVPH�,�'�GH�O $&(�FKH]�GHV�VXMHWV�DSSDUWHQDQW�v�OD�SRSXODWLRQ�J}Q}UDOH�GH
&RQVWDQWLQH�

�FRPSDUHU�QRV�U}VXOWDWV�v�FHX[�}WDEOLV�GDQV�G DXWUHV�SRSXODWLRQV�GX�PRQGH�

3DWLHQWV�HW�PmWKRGHV

1RWUH�}WXGH�D�SRUW}�VXU�����SHUVRQQHV�GH�OD�SRSXODWLRQ�J}Q}UDOH�GH�&RQVWDQWLQH�GRQW�������VRQW�GH�VH[H�PDVFXOLQ�HW�������GH�VH[H�I}PLQLQ�

/D�UHFKHUFKH�GX�SRO\PRUSKLVPH�,�'�GX�J|QH�GH�O $&(�D�}W}�U}DOLV}�SDU�XQH�VLPSOH�3&5�VXLYLH�G XQH�V}SDUDWLRQ�GHV�SURGXLWV�GH�3&5�SDU�XQH
}OHFWURSKRU|VH�VXU�JHO�G DJDURVH

5mVXOWDWV�HW�GLVFXVVLRQ

/HV�IU}TXHQFHV�J}QRW\SLTXHV�GX�SRO\PRUSKLVPH�,�'�GX�J|QH�GH�O $&(�GDQV�QRWUH�SRSXODWLRQ�G }WXGH�}WDLHQW�FRPPH�VXLW��

&LQTXDQWH�KXLW�SRXU�FHQW�����������GH�OD�SRSXODWLRQ�VRQW�K}W}UR]\JRWHV�,'���������VRQW�KRPR]\JRWHV�''�HW���������VRQW�GHV�KRPR]\JRWHV�,,��'H
SOXV�QRXV�DYRQV�UHPDUTX}�TXH�OH�J}QRW\SH�,'�UHSU}VHQWH�OH�GRXEOH�GX�J}QRW\SH�''��/HV�IU}TXHQFHV�GHV�DOO|OHV�,�HW�'�VRQW�UHVSHFWLYHPHQW�GH
�������HW���������

1RV�U}VXOWDWV���HQ�J}Q}UDO���VRQW�HQ�DFFRUG�DYHF�FHX[�GHV�}WXGHV�IUDQ{DLVHV��,UDQLHQQH����6HUEHV�HW�3RORQDLVHV�GDQV�OHVTXHOOHV�OHV�IU}TXHQFHV�GX
J}QRW\SH�,'�UHSU}VHQWH�����v���IRLV�SOXV�OH�J}QRW\SH�''��(W�TXH�OD�SU}YDOHQFH�DOO}OLTXH�'�GDQV�QRWUH�}FKDQWLOORQ�VHPEOH�~WUH�VLPLODLUH�v�FHOOH�GHV
&DXFDVLHQV�TXH�GHV�DVLDWLTXHV�

&RQFOXVLRQ

1RV�U}VXOWDWV�VRQW�HQ�DFFRUG�DYHF�OHV�GRQQ}HV�GH�OD�OLWW}UDWXUH�

3LlFH�MRLQWH���5H�VXPH��GRF



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 %HQMDPLQ�'XUDQG

���������/H�V\QGURPH�GH�)UDQN�WHU�+DDU���DVSHFW�GH�c�VXUFKDUJH�f�HW�JODXFRPH�mYROXWLI�HQ�OLHQ�DYHF�XQH�DQRPDOLH�GH�OD�PDWULFH
H[WUDFHOOXODLUH�"

$XWHXUV��

%HQMDPLQ�'XUDQG������&RULQQH�6WRHW]HO������(OLVH�6FKDHIHU������1DG|JH�&DOPHOV������6RSKLH�6FKHLGHFNHU���������1DGLQH�.HPSI������&KDUOLH�'H�0HOR�����
$QQH�6RSKLH�*XLOEHUW������'DQD�7LPEROVFKL������/HRQDUGR�'RQDWR������'RPLQLTXH�$VWUXF���������$UQDXG�6DXHU������0DULD�&ULVWLQD�$QWDO������+}O|QH
'ROOIXV���������6DOLPD�(O�&KHKDGHK����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$���&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�e�$QRPDOLHV�GX
G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�l�GH�O (VW��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��,*0$���8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$���+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��1RXYHO�+�SLWDO
&LYLO��6WUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��1RXYHO�+�SLWDO�&LYLO�
6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�U}DQLPDWLRQ�S}GLDWULTXH�VS}FLDOLV}H��3�OH�P}GLFR�FKLUXUJLFDO�GH�S}GLDWULH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDO�GH
+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�S}GLDWULH�,,��0}GHFLQH�HW�U}DQLPDWLRQ�GX�QRXYHDX�Q}��3�OH�P}GLFR�FKLUXUJLFDO�GH�S}GLDWULH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ�
+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���6HUYLFH�G RSKWDOPRORJLH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��1RXYHO�+�SLWDO�&LYLO��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�3DWKRORJLH��8)�����)�WRSDWKRORJLH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�)UDQN�WHU�+DDU��6+�3;'�%��JODXFRPH�FRQJ}QLWDO��P}JDORFRUQ}H

5mVXPm��

/H�V\QGURPH�GH�)UDQN�WHU�+DDU��6)7+��HVW�XQ�V\QGURPH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�OL}�v�GHV�PXWDWLRQV�GX�J|QH�6+�3;'�%�
LPSOLTX}�GDQV�OD�IRUPDWLRQ�GHV�SRGRVRPHV�HW�GHV�LQYDGRSRGHV�TXL�RQW�XQ�U�OH�GDQV�OH�UHPRGHODJH�GH�OD�PDWULFH�H[WUDFHOOXODLUH�HW�GDQV�OD�PLJUDWLRQ
FHOOXODLUH��&H�V\QGURPH�VH�FDUDFW}ULVH�SDU�XQH�G\VPRUSKLH�IDFLDOH�FRPSRUWDQW�GH�PDQL|UH�YDULDEOH�XQH�P}JDORFRUQ}H��XQ�JODXFRPH��XQ�UHWDUG�GH
G}YHORSSHPHQW��GHV�DQRPDOLHV�VTXHOHWWLTXHV�HW�FDUGLDTXHV��'DQV�OD�OLWW}UDWXUH�����SDWLHQWV�RQW�}W}�G}FULWV�DYHF�XQ�GLDJQRVWLF�FOLQLTXH�GH�6)7+��GHV
PXWDWLRQV �GDQV �OH �J|QH �6+�3;'�% �D\DQW �}W} �LGHQWL®}HV �FKH] ��� �G HQWUH �HX[� �1RXV �SU}VHQWRQV �OHV �GRQQ}HV �FOLQLTXHV �HW �PRO}FXODLUHV �GH �FHV ���
SDWLHQWV�HW�G}FULYRQV�XQH�QRXYHOOH�SDWLHQWH�DWWHLQWH�GX�6)7+��&HWWH�GHUQL|UH�HVW�Q}H�GH�SDUHQWV�FRQVDQJXLQV�HW�SU}VHQWDLW�XQ�UHWDUG�GH�FURLVVDQFH
LQWUD�XW}ULQ��XQH�K\SRWRQLH��XQ�JODXFRPH�FRQJ}QLWDO��XQ�DSSHQGLFH�FDXGDO��XQH�FDPSWRGDFW\OLH��XQH�VFROLRVH�GRUVR�ORPEDLUH��XQH�FRPPXQLFDWLRQ
LQWHUYHQWULFXODLUH��HW�XQH�G\VPRUSKLH�IDFLDOH�}YRFDWULFH��/
}YROXWLRQ�FOLQLTXH�D�}W}�PDUTX}H�SDU�O DJJUDYDWLRQ�UDSLGH�GX�JODXFRPH��U}IUDFWDLUH
PDOJU} �� �WUDE}FXOHFWRPLHV�� �XQ �}SDLVVLVVHPHQW �GHV �WUDLWV �GX �YLVDJH �DYHF �PDMRUDWLRQ �GH �OD �EXSKWDOPLH �HW �XQH �LQVX°VDQFH �UHVSLUDWRLUH �DYHF
G}SHQGDQFH�YHQWLODWRLUH�D\DQW�HQWUD�Q}�VRQ�G}F|V�v�O xJH�GH���PRLV�HW�GHPL��/H�GLDJQRVWLF�GH�6)7+�D�}W}�FRQ®UP}�SDU�OD�PLVH�HQ�}YLGHQFH�FKH]�OD
SDWLHQWH�G
XQ�YDULDQW�SDWKRJ|QH�v�O }WDW�KRPR]\JRWH��F����GHO*��S��$UJ���*O\IV�����GDQV�OH�J|QH�6+�3;'�%��10B��������������&H�YDULDQW�HVW
SU}VHQWH�v�O
}WDW�K}W}UR]\JRWH�FKH]�FKDFXQ�GHV�SDUHQWV��,O�V
DJLW�GH�OD�SUHPL|UH�GHVFULSWLRQ�G
XQH�IRUPH�V}Y|UH�DYHF�DWWHLQWH�UHVSLUDWRLUH�O}WDOH�QRQ
LQIHFWLHXVH��FH�TXL�VXJJ|UH�XQH�K}W}URJ}Q}LW}�FOLQLTXH�FRQFHUQDQW�FHWWH�PDODGLH�UDUH��'X�IDLW�GX�IDLEOH�QRPEUH�GH�SDWLHQWV�G}FULWV�GDQV�OD�OLWW}UDWXUH
HW�GX�IDLW�TXH���GHV���SDWLHQWV�SRUWHXUV�GX�P~PH�YDULDQW�SDWKRJ|QH�TXH�FHOXL�GH�QRWUH�SDWLHQWH�RQW�HX�XQH�}YROXWLRQ�FOLQLTXH�IDYRUDEOH��QRXV
Q
DYRQV�SDV�}W}�HQ�PHVXUH�GH�PHWWUH�HQ�}YLGHQFH�XQH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH��3DU�DLOOHXUV��QRXV�}PHWWRQV�O
K\SRWK|VH�VHORQ�ODTXHOOH
O
DOW}UDWLRQ�GH�OD�IRQFWLRQ�GHV�SRGRVRPHV�U}VXOWDQW�GHV�PXWDWLRQV�GX�J|QH�6+�3;'�%�SRXUUDLW�HQWUD�QHU�XQH�U}GXFWLRQ�GH�OD�G}JUDGDWLRQ�GH�OD
PDWULFH�H[WUDFHOOXODLUH�HW�VRQ�DFFXPXODWLRQ�GDQV�O
HVSDFH�H[WUDFHOOXODLUH��FH�TXL�SRXUUDLW�H[SOLTXHU�O }SDLVVLVVHPHQW�GHV�WUDLWV�GX�YLVDJH�HW�OH
JODXFRPH�V}Y|UH�HW�}YROXWLI��/ }WXGH�G
DXWUHV�FDV�HVW�FHSHQGDQW�Q}FHVVDLUH�SRXU�PLHX[�FDUDFW}ULVHU�OH�SK}QRW\SH�GH�FHV�SDWLHQWV�HW�O
KLVWRLUH
QDWXUHOOH�GH�FHWWH�PDODGLH�UDUH�

3LlFH�MRLQWH���$EVWUDFW�6\QGURPH�)7+�$VVLVHV������9)�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 0DWWKLHX�(JORII

���������6\QGURPH�PLFURGmOmWLRQQHO���T�������QRXYHDX[�FDV�HW�UHYXH�GH�OD�OLWWmUDWXUH

$XWHXUV��

7DQJX\�1LFODVV������*ZHQDHO�/H�*X\DGHU������&ODLUH�%HQHWHDX������0DGHOHLQH�-RXEHUW������$QWRQLR�3L]]XWL������0DULD�*UD]LD�*LXULGD������/DXUD
%HUQDUGLQL������%ULJLWWH�*LOEHUW�'XVVDUGLHU������)U}G}ULF�%LODQ������0DWWKLHX�(JOR����

���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�G
DQDWRPLH�SDWKRORJLTXH�HW�IRHWRSDWKRORJLH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��3ROLFOLQLFR�GL�5RPD��5RPH��,WDOLH
���8QLW}�GH�F\WRJ}Q}WLTXH��)RQGD]LRQH�,5&&6�&DVD�6ROOLHYR�GHOOD�6RHUHQ]D��6DQ�*LRYDQQL�5RWRQGR��,WDOLH

5mVXPm��

/HV�PLFURG}O}WLRQV�GH�OD�U}JLRQ���T���VRQW�GHV�UHPDQLHPHQWV�UDUHV�HW�QRQ�U}FXUUHQWV��$�FH�MRXU��VHXOV���SDWLHQWV�SRUWHXUV�GH�SHUWHV�GH�FHWWH�U}JLRQ
RQW�}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH��&HV�SDWLHQWV�SU}VHQWDLHQW�OH�SOXV�VRXYHQW�XQ�UHWDUG�JOREDO�GH�G}YHORSSHPHQW�SV\FKRPRWHXU��XQH�G}®FLFHQFH
LQWHOOHFWXHOOH��XQ�UHWDUG�GH�FURLVVDQFH�SRVW�QDWDO�DLQVL�TXH�GHV�PDOIRUPDWLRQV�F}U}EUDOHV��U}QDOHV�HW�FDUGLDTXHV��.OHLQ�HW�DO���������2OLYHLUD�HW�DO�
�������,O�D�U}FHPPHQW�}W}�SURSRV}�TXH�FHV�G}O}WLRQV�FRUUHVSRQGHQW�v�XQ�e�V\QGURPH�GH�G}O}WLRQ���T���l�TXL�SHXW�~WUH�VXVSHFW}�FOLQLTXHPHQW
�0F.(QQD�HW�DO��������

1RXV�UDSSRUWRQV���QRXYHDX[�SDWLHQWV�SRUWHXUV�GH�G}O}WLRQV�FKHYDXFKDQWHV�GH�OD�U}JLRQ���T����LVVXV�G XQH�FROODERUDWLRQ�IUDQFR�LWDOLHQQH��8QH
GHVFULSWLRQ�FOLQLTXH�G}WDLOO}H�GH�FHV�SDWLHQWV�SHUPHW�GH�SU}FLVHU�OHV�DWWHLQWHV�G RUJDQHV� �OHV�FDUDFW}ULVWLTXHV�QHXURG}YHORSSHPHQWDOHV�HW �OD
G\VPRUSKLH�IDFLDOH�DVVRFL}V�v�FH�V\QGURPH��3DU�DLOOHXUV��OD�FDUDFW}ULVDWLRQ�PRO}FXODLUH�SDU�&*+�DUUD\����.�GHV�G}O}WLRQV�SRUW}HV�SDU�FHV�SDWLHQWV
DLQVL�TX XQH�UHYXH�GH�OD�OLWW}UDWXUH�SHUPHWWHQW�GH�U}GXLUH�OD�U}JLRQ�PLQLPDOH�FULWLTXH�SU}F}GHPPHQW�SURSRV}H�v�XQ�LQWHUYDOOH�GH�����0E�HQ���T�����
(Q®Q��XQH�DQDO\VH�GHV�J|QHV�LQFOXV�GDQV�FHWWH�U}JLRQ�FULWLTXH�SHUPHW�GH�SURSRVHU�OH�J|QH�6<7��FRPPH�J|QH�PDMHXU�DVVRFL}�v�FH�V\QGURPH�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
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&DPLOOH�/HPDWWUH

���������5HWRXU�GxH[SmULHQFH�GH�GHPDQGH�GxH[RPH�HQ�GLDJQRVWLF�SUmQDWDO�HW�UHYXH�GH�OD�OLWWmUDWXUH�

$XWHXUV��

&DPLOOH�/HPDWWUH������&RQVWDQFH�:HOOV������(PPDQXHOOH�+DTXHW������'HWOHI�7URVW������$LFKD�%RXJKDOHP������-HDQ�0DUF�&RVWD������)ORUHQW�)XFKV�����
'DYLG�*HQHYLHYH������3DWULFLD�%ODQFKHW����

���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+58�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&(5%$��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO��&+58�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���V}TXHQ{DJH�G H[RPH��GLDJQRVWLF�SU}QDWDO��V\QGURPH�SRO\PDOIRUPDWLI

5mVXPm��

([RPH�HW�SU}QDWDO���$�O KHXUH�R��OH�SODQ�e�)UDQFH�0}GHFLQH�*}QRPLTXH�l�HVW�VXU�OH�SRLQW�GH�QRXV�SHUPHWWUH�XQ�DFF|V�IDFLOLW}�DX�J}QRPH��O H[RPH
GDQV�XQ�FRQWH[WH�GH�JURVVHVVH�UHVWH�UDUH�HW�FRQWURYHUV}��/D�OLWW}UDWXUH�VXU�OH�VXMHW�FRPSRUWH�GH�QRPEUHX[�DUWLFOHV�GLVFXWDQW�GHV�DYDQWDJHV�HW�GHV
LQFRQY}QLHQWV� �/D�FRKRUWH�DQJODLVH�3$*(��SXEOL}H�HQ�G}EXW�G DQQ}H��UDSSRUWH�XQ�WDX[�GLDJQRVWLTXH�GH������HW�VRXOLJQH�O LPSRUWDQFH�GH�OD
FDUDFW}ULVDWLRQ �SK}QRW\SLTXH �SU}�WHVW� �/HV �FROO|JHV �DP}ULFDLQV �GH �*}Q}WLTXH �0}GLFDOH �HW �G 2EVW}WULTXH �HW �*\Q}FRORJLH �RQW �SXEOL} �®Q ����� �GHV
UHFRPPDQGDWLRQV �SU�QDQW �O H[RPH�GDQV �O DUVHQDO �GLDJQRVWLTXH �GHV �PDOIRUPDWLRQV �I�WDOHV� �(Q �HHW� �VDFKDQW �TXH �OHV �V\PSW�PHV �G XQ �V\QGURPH
DSSDUDLVVHQW�VRXYHQW�HQ�SRVW�QDWDO��O H[RPH�VHPEOH�SOXV�SHUWLQHQW�TXH�GHV�SDQHOV�GH�J|QHV��1RXV�SURSRVRQV��v�0RQWSHOOLHU��FHWWH�WHFKQRORJLH�DX[
FRXSOHV�GDQV�XQ�FRQWH[WH�GH�JURVVHVVH��DSU|V�XQ�FDU\RW\SH�HW�XQH�&*+�DUUD\�QRUPDX[�

0DW}ULHO�HW�0}WKRGH���/HV�H[RPHV�RQW�}W}�U}DOLV}V�HQ�WULR�SDU�O HQWUHSULVH�SULY}H�&(5%$��/HV�YDULDQWV�UDSSRUW}V�QH�FRQFHUQHQW�TXH�GHV�YDULDQWV
FODVV}V�e�3DWKRJ|QH�l�RX�e�3UREDEOHPHQW�SDWKRJ|QH�l�VHORQ�OD�FODVVL®FDWLRQ�$&0*�HW�FRQ®UP}V�SDU�XQH�P}WKRGH�DOWHUQDWLYH�

5}VXOWDWV���'HSXLV�OH�G}EXW�GH�O DQQ}H�������QRXV�DYRQV�HQYR\}����GHPDQGHV�SRXU�GHV�I�WXV�SU}VHQWDQW�VRLW�XQ�V\QGURPH�PDOIRUPDWLI�HQFRUH�LQ
XWHUR�����G HQWUH�HX[���VRLW�DSU|V�XQH�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH�RX�PRUW�I�WDOH�LQ�XWHUR�GDQV�XQ�FRQWH[WH�GH�QRXYHOOH�JURVVHVVH��1RXV
DYRQV�REWHQX���GLDJQRVWLFV�SHUPHWWDQW�XQH�LQIRUPDWLRQ�HW�XQ�FRQVHLO�J}Q}WLTXHV�DSSURSUL}V�������VRLW��������VRQW�HQFRUH�HQ�DWWHQWH���3DUPL�FHV
U}VXOWDWV����VRQW�GHV�YDULDQWV�GH�QRYR�HW���GHV�DQRPDOLHV�GH�J|QHV�LPSOLTX}V�GDQV�GHV�SDWKRORJLHV�DXWRVRPLTXHV�U}FHVVLYHV��GRQW�����VRQW�GHV
YDULDQWV�KRPR]\JRWHV���3DUPL�OHV����GHPDQGHV�HQ�FRXUV�GH�JURVVHVVH��QRXV�DYRQV�HX���GLDJQRVWLFV���������VRQW�HQFRUH�HQ�DWWHQWH���3RXU��
IDPLOOHV��XQ�SDQHO�GH�J|QHV�FLEO}V�D�SHUPLV�O LGHQWL®FDWLRQ�GH�YDULDQWV��QRQ�UHQGXV�SDU�&(5%$�FDU�FRQVLG}U}V�FRPPH�GH�VLJQL®FDWLRQ�LQFRQQXH��/H
G}ODL�GH�U}SRQVH�D�}W}�HQ�PR\HQQH�GH���PRLV��(Q�FDV�GH�JURVVHVVH��LO�}WDLW�UDFFRXUFL�v���PRLV��&RQFHUQDQW�OHV�GRQQ}HV�LQFLGHQWDOHV�DXFXQH�Q D�}W}
WURXY}H�FKH]�OHV�SDWLHQWHV�D\DQW�VRXKDLW}�HQ�~WUH�LQIRUP}HV������GHV�SDUHQWV�RQW�VRXKDLW}�O LQIRUPDWLRQ��

'LVFXVVLRQ���/H�GLDJQRVWLF�SU}QDWDO�J}Q}WLTXH�VXU�VLJQHV�G DSSHO�}FKRJUDSKLTXH�UHVWH�v�O KHXUH�DFWXHOOH�XQ�FKDOOHQJH�HW�O }WXGH�FKURPRVRPLTXH
VHXOH �V DY|UH �VRXYHQW �LQVX°VDQWH �SRXU �O }YDOXDWLRQ �GLDJQRVWLTXH �HW �OH �FRQVHLO �J}Q}WLTXH� �/ XWLOLVDWLRQ �GH �O H[RPH �UHVWH �PDUJLQDOH �GX �IDLW �GHV
FRQWUDLQWHV�WHFKQLTXHV�HW�GHV�ORQJV�G}ODLV�HW�VXUWRXW�FRQWURYHUV}H�GX�IDLW�GH�TXHVWLRQV�}WKLTXHV�PDMHXUHV�TXH�SRVH�O DFF|V�v�O HQVHPEOH�GX
SDWULPRLQH�J}Q}WLTXH�G XQ�LQGLYLGX�HQ�SU}QDWDO�HW�GHV�ULVTXHV�G HXJ}QLVPH��&HSHQGDQW�O H[RPH�SU}QDWDO�V DY|UH�DXJPHQWHU�FRQVLG}UDEOHPHQW�OH
WDX[�GH�GLDJQRVWLF�J}Q}WLTXH�HW�GRQF�FRQVWLWXH�XQ�DSSRUW�LQG}QLDEOH�SRXU�O DP}OLRUDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GHV�IDPLOOHV�

3LlFH�MRLQWH���$VVLVHV�GRF[
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<DVPLQH�D\HE

���������3ODFH�GH�Ox$&3$�GDQV�OD�FDUDFWmULVDWLRQ�GxXQH�GmOmWLRQ��T�LQWHUVWLWLHOOH���h�SURSRV�GxXQ�FDV

$XWHXUV��

<DVPLQH�$<(%������6DUUD�',0$66,������+D\HW�%HQ�+0,'$������$LGD�%$11285������6RXPD\D�0RXJRX�=HUHOOL������'RUUD�+ 0,'$������.DPHO�021$67,5,
�����$/,�6$$'����

���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH�
)DFXOW}�GH�0}GHFLQH�GH�7XQLV��7XQLVLH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH�
)DFXOW}�GH�0}GHFLQH�GH�6RXVVH��7XQLVLH���VRXVVH��7XQLVLH
���6HUYLFH�GH�1}RQDWRORJLH��FHQWUH�GH�0DWHUQLW}�HW�GH�Q}RQDWDORJLH�GH�0RQDVWLU��)DFXOW}�GH�0}GHFLQH�GH�0RQDVWLU��7XQLVLH���VRXVVH��7XQLVLH
���6HUYLFH�GH�1}RQDWRORJLH��FHQWUH�GH�0DWHUQLW}�HW�GH�Q}RQDWDORJLH�GH�0RQDVWLU��)DFXOW}�GH�0}GHFLQH�GH�0RQDVWLU��7XQLVLH���PRQDVWLU��7XQLVLH

0RWV�FOHIV���$&3$

5mVXPm��

/HV�G}O}WLRQV�LQWHUVWLWLHOOHV�GX�EUDV�ORQJ�GX�FKURPRVRPH���VRQW�GHV�HQWLW}V�UDUHV�UHVSRQVDEOHV�GH�PDQLIHVWDWLRQV�YDULDEOHV�PDLV�FDUDFW}ULVWLTXHV�

1RXV �UDSSRUWRQV �GDQV �FH �WUDYDLO� �OH �FDV �G XQ�QRXUULVVRQ�GH�� �PRLV �D\DQW �}W} �DGUHVV} �SRXU �G\VPRUSKLH �IDFLDOH �HW �UHWDUG �GHV �DFTXLVLWLRQV
SV\FKRPRWULFHV�DX�ODERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�PRO}FXODLUH�HW�GH�ELRORJLH�GH�OD�UHSURGXFWLRQ�v�O +�SLWDO�)DUKDW�+DFKHG�GH�6RXVVH�
7XQLVLH�

$�O H[DPHQ��LO�SU}VHQWDLW�XQH�G\VPRUSKLH�IDFLDOH�PDQLIHVWH�LQFOXDQW�XQH�PLFURF}SKDOLH��XQ�K\SHUW}ORULVPH�HW�GHV�WUDLWV�JURVVLHUV��'HV�PDOIRUPDWLRQV
GH�O DSSDUHLO�J}QLWR�XULQDLUH�v�W\SH�G K\SRVSDGLDV�HW�GH�PLFURS}QLV�RQW�}W}�}JDOHPHQW�REVHUY}HV��6XU�OH�SODQ�QHXURORJLTXH��QRWUH�SDWLHQW�SU}VHQWDLW
XQH�K\SRWRQLH�FHQWUDOH�DVVRFL}H�v�XQH�K\SHUWRQLH�S}ULSK}ULTXH�

8Q�FDU\RW\SH�HQ�EDQGH�5�GH�SUHPL|UH�LQWHQWLRQ�D�U}Y}O}�XQ�G}ULY}�GX�FKURPRVRPH���}YRTXDQW�XQH�G}O}WLRQ�G XQH�SDUWLH�GX�EUDV�ORQJ�GX
FKURPRVRPH����/ K\EULGDWLRQ�LQ�VLWX�¯XRUHVFHQWH��),6+��SDU�OH�ELDLV�GH�VRQGHV�W}ORP}ULTXHV��T��'�6�����D�PRQWU}�OD�SU}VHQFH�GH�GHX[�H[HPSODLUHV
GX�W}ORP|UH��T�FRQ®UPDQW�SDU�FRQV}TXHQW�OH�FDUDFW|UH�LQWHUVWLWLHO�GH�OD�G}O}WLRQ��/HV�OLPLWHV�GH�OD�G}O}WLRQ�RQW�}W}�SDU�OD�VXLWH�FDUDFW}ULV}HV�SDU
$&3$��$JLOHQW+XPDQ*HQRPH�&*+�DUUD\�NLW���.��DOODQW�GH�OD�EDQGH��T���v�OD�EDQGH��T�����

&HWWH�G}O}WLRQ�GH������0E�HPSRUWH�SOXVLHXUV�J|QHV�LPSOLTX}V�GDQV�OH�G}YHORSSHPHQW�WHO�TXH�OH�J|QH�&171$3��FUXFLDO�SRXU�O HPEU\RJHQ|VH
F}U}EUDOH��OH�J|QH�.&1+��GRQW�O KDSOR�LQVX°VDQFH�VHUDLW�UHVSRQVDEOH�G }SLOHSVLH�HW�GH�WURXEOHV�GX�U\WKPH�FDUGLDTXH�PDLV�}JDOHPHQW�OH�J|QH�6++
DVVRFL}�v�O KRORSURVHQF}SKDOLH�

'DQV�O }WDW�DFWXHO�GH�QRV�FRQQDLVVDQFHV��O KDSORLQVX°VDQFH�GH�6++�D�}W}�FRPPXQ}PHQW�UDSSRUW}H�ORUV�GHV�G}O}WLRQV��T�GH�W\SH�WHUPLQDO��PDLV�Q D
MDPDLV�}W}�G}FULWH�ORUV�GHV�G}O}WLRQV��T�GH�W\SH�LQWHUVWLWLHO�

8Q�FRPSO}PHQW�G H[SORUDWLRQV�UDGLRORJLTXHV�HW�ELRORJLTXHV�HVW�HQ�FRXUV�SRXU�}WXGLHU�OHV�FRQV}TXHQFHV�SK\VLRSDWKRORJLTXHV�GH�OD�G}O}WLRQ�GH�FHV
GL}UHQWV�J|QHV�
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-RUGDQ�7HROL

���������+\SHUSODVLH�FRQJmQLWDOH�GHV�VXUUmQDOHV�HW�V\QGURPH�Gx(KOHUV�'DQORV���FRQzUPDWLRQ�GxXQ�V\QGURPH�GHV�JlQHV�FRQWLJXV
SDU�0/3$�HW�3&5�

$XWHXUV��

-RUGDQ�7HROL������5LWD�0HQDVVD������%DSWLVWH�)UDLVLHU������9}URQLTXH�7DUG\�*XLGROOHW�������

���80�3DWKRORJLHV�(QGRFULQLHQQHV�5}QDOHV�0XVFXODLUHV�HW�0XFRYLVFLGRVH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����/\RQ��)UDQFH

0RWV�FOHIV���+\SHUSODVLH�&RQJ}QLWDOH�GHV�6XUU}QDOHV��&<3��$���6\QGURPH�G (KOHUV�'DQORV��71;%

5mVXPm��

,QWURGXFWLRQ��

/ +\SHUSODVLH�&RQJ}QLWDOH�GHV�6XUU}QDOHV��+&6��SDU�G}®FLW�HQ����K\GUR[\ODVH�HVW�GXH�v�GHV�DQRPDOLHV�GX�J|QH�&<3��$��VLWX}�GDQV�OH�PRGXOH�5&&;
�ORFXV�&0+�,,,��FKURPRVRPH�����&H�PRGXOH�&�%��&<3��$���71;%�HVW�GXSOLTX}�HQ�WDQGHP�DYHF�HQ�DPRQW�&�$�HW�OHV�SVHXGRJ|QHV�&<3��$�3��71;$�
71;$ �HW �71;% �VRQW �VXU �OH �EULQ�G $'1�RSSRV}� � �/D�IRUWH�KRPRORJLH�GH�V}TXHQFH�HQWUH�&<3��$�� �&<3��$�3 �HW �71;%��71;$ �FRQGXLW �v�GHV
UHFRPELQDLVRQV�HW�GHV�ODUJHV�O}VLRQV�SDWKRJ|QHV��G}O}WLRQV�RX�FRQYHUVLRQV�J}QLTXHV���/H�J|QH�71;%�FRGH�SRXU�OD�7HQDVFLQH�;��71;���SURW}LQH
H[SULP}H�GDQV�OH�WLVVX�FRQMRQFWLI�HW�UHVSRQVDEOH�HQ�SDWKRORJLH�GX�V\QGURPH�G (KOHUV�'DQORV��6('��

/HV�ODUJHV�O}VLRQV�GX�J|QH�&<3��$��VRQW�SU}VHQWHV�VXU�����GHV�DOO|OHV�GHV�SDWLHQWV�DWWHLQWV�GH�IRUPH�FODVVLTXH��)&��RX�QRQ�FODVVLTXH��3DUPL�OHV
G}O}WLRQV��FHUWDLQHV�HQJOREHQW�OD�WRWDOLW}�GH�&<3��$��HW�OHV�GHUQLHUV�H[RQV����v����GH�71;%��7URLV�W\SHV�GH�FKLP|UHV�71;$�71;%�VRQW�G}FULWHV
�&$+�;�&+���v�����&$+�;�&+���}WDQW�UHVSRQVDEOH�G KDSORLQVX°VDQFH�DYHF�GLPLQXWLRQ�GH�71;�

/ REMHFWLI�D�}W}�GH�FRQ®UPHU�J}Q}WLTXHPHQW�OH�GLDJQRVWLF�GH�6('�HW�G }YDOXHU�OD�IU}TXHQFH�GH�&$+�;�&+��GDQV�QRWUH�FRKRUWH�GH�SDWLHQWV�+&6�DYHF
XQH�G}O}WLRQ�GH�&<3��$��

0DWmULHO�	�0mWKRGHV��

8QH�SDWLHQWH�DWWHLQWH�GH�)&�HW�K}W}UR]\JRWH�FRPSRVLWH�SRXU���ODUJHV�O}VLRQV�GH�&<3��$��G}WHFW}HV�SDU�WHFKQLTXH�0/3$��6DOVD�3���&��05&
+ROODQGf��SU}VHQWH�XQ�6('��GLPLQXWLRQ�GH�OD�IRUFH�PXVFXODLUH��K\SHUOD[LW}��VXEOX[DWLRQV��DRUWH�GLODW}H��IXLWHV�PLWUDOHV���8QH�G}O}WLRQ�GH�O H[RQ���
GH�71;%�HVW�G}FRXYHUWH�v�OD�0/3$��$®Q�GH�FRQ®UPHU�OD�FKLP|UH�&$+�;�&+���DYHF�G}O}WLRQ�GH�����SE�v�OD�OLPLWH�H[RQ����LQWURQ����GH�71;%��XQH
DPSOL®FDWLRQ�SDU�3&5�GH�FHWWH�FKLP|UH�D�}W}�G}YHORSS}H�

8Q�ELODQ�GHV�SDWLHQWV�SRUWHXUV�GH�ODUJHV�O}VLRQV�GH�&<3��$��D�}W}�U}DOLV}�D®Q�GH�UHFKHUFKHU�OD�FKLP|UH�&$+�;�&+���UHVSRQVDEOH�G XQ�SRVVLEOH�6('�

5mVXOWDWV��

/ DPSOL®FDWLRQ�SDU�3&5�GH�OD�FKLP|UH�&$+�;�&+���FKH]�OD�SDWLHQWH�DWWHLQWH�GH�6('�D�FRQ®UP}�VD�SU}VHQFH�v�O }WDW�KRPR]\JRWH�

1RXV�DYRQV�UHSULV�OHV�����SDWLHQWV�+&6�GH�QRWUH�FRKRUWH�SRUWHXUV�GH�ODUJHV�O}VLRQV�GH�&<3��$��G DSU|V�O DQDO\VH�0/3$��NLW�3���&����1RXV�DYRQV
LGHQWL®}����DOO|OHV�VXU�������������DYHF�XQH�G}O}WLRQ�GH�O H[RQ����GH�71;%�HW�OD�FKLP|UH�&$+�;�&+���D�}W}�FRQ®UP}H�SDU�3&5�

1RXV�DYRQV�UHSULV�OHV�����SDWLHQWV�SU}VHQWDQW�XQH�G}O}WLRQ�GH�&<3��$��MXVTX
v�O
H[RQ���}WXGL}V�DYHF�O DQFLHQ�NLW�0/3$�3���%�QH�FLEODQW�SDV�O H[RQ
���GH�71;%��1RXV�DYRQV�FRQ®UP}�SDU�3&5�TXH�OD�FKLP|UH�&$+�;�&+���}WDLW�SU}VHQWH�VXU����GHV�����DOO|OHV���������

�

'LVFXVVLRQ���&RQFOXVLRQ��

1RXV�DYRQV�G}YHORSS}�OD�UHFKHUFKH�GH�OD�FKLP|UH�&$+�;�&+���SDU�0/3$�HW�3&5�FKH]�GHV�SDWLHQWV�+&6�SRUWHXUV�GH�JUDQGHV�G}O}WLRQV�GH�&<3��$��
�1RXV�O DYRQV�G}WHFW}H�v�FH�MRXU�VXU�VHXOHPHQW����DOO|OHV��U}VXOWDW�VRXV�HVWLP}�GDQV�QRWUH�FRKRUWH�FDU�OD�0/3$�HVW�XWLOLV}H�GHSXLV�������/HV�DQFLHQV
SDWLHQWV�GRLYHQW�~WUH�WHVW}V�SRXU�}WDEOLU�VD�IU}TXHQFH�SDUPL�OHV�+&6��HQWUH���HW�����GDQV�OD�OLWW}UDWXUH��HW�v�OD�UHFKHUFKH�GH�6('�DYHF�OH�SUREO|PH
GX�UHQGX�GHV�U}VXOWDWV�
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5HQDXG�7RXUDLQH

���������8Q�WUDLQ�SHXW�HQ�FDFKHU�XQ�DXWUH���GX�FDU\RW\SH�h�O
H[RPH

$XWHXUV��

,Q|V�+DU]DOODK������&DUROLQH�6FKOXWK�%RODUG������9}URQLTXH�$GRXDUG������)UDQFLV�5DPRQG������)DELHQQH�3ULHXU������'DPLHQ�6DQODYLOOH������*DHWDQ�/HVFD
�����5HQDXG�7RXUDLQH����

���*}Q}WLTXH��&+8�+�SLWDO�1RUG��6$,17�(7,(11(�FG[���)UDQFH
���&\WRJ}Q}WLTXH��&+8�GH�/\RQ��%URQ��)UDQFH
���*}Q}WLTXH��&+8�+�SLWDO�1RUG��6DLQW�(WLHQQH��)UDQFH
���*}Q}WLTXH��&+8�GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���'\VSUD[LH��7UDQVORFDWLRQ��G}O}WLRQ��FKURPRVRPH�����1*6��.07�&

5mVXPm��

0��HVW�Q}H�v����6$�DSU|V�XQH�JURVVHVVH�VDQV�SDUWLFXODULW}V��(OOH�HVW�HXWURSKH�PDLV�SU}VHQWH�XQH�K\SRWRQLH�D[LDOH��/HV�SDUHQWV�VRQW�G
RULJLQH
DOJ}ULHQQH��OHXUV�JUDQGV�SDUHQWV�}WDLHQW�FRXVLQV�JHUPDLQV��6RQ�JUDQG�IU|UH�HVW�HQ�ERQQH�VDQW}��o�OD�QDLVVDQFH��OH�ELODQ�ELRORJLTXH�HVW�QRUPDO�DLQVL
TXH �O
}OHFWURP\RJUDPPH� �/
K\SRWRQLH �D[LDOH �V
DJJUDYH �SHQGDQW �GHV �}SLVRGHV �LQIHFWLHX[ �HW �V
DFFRPSDJQH �GH �YRPLVVHPHQWV� �8Q �UHWDUG �GH
G}YHORSSHPHQW�VWDWXUDO�HW�PRWHXU�HVW�QRW}��$SU|V�XQ�ORQJ�VLOHQFH�UDGLR��HOOH�UHYLHQW�HQ�FRQVXOWDWLRQ�v�O
xJH�GH���DQV��HOOH�SU}VHQWH�XQH�WDLOOH�v�����
'6�HW�HQFRUH�GHV�WURXEOHV�GX�QHXURG}YHORSSHPHQW�VDQV�Y}ULWDEOH�G}®FLHQFH�LQWHOOHFWXHOOH���GHV�GL°FXOW}V�PRWULFHV��SDUWLFXOL|UHPHQW�GHV�WURXEOHV
GH �OD �PDUFKH� �GHV �WURXEOHV �SUD[LTXHV �HW �YLVXR�VSDWLDX[� �GHV �GL°FXOW}V �HQ �ORJLFR�PDWK}PDWLTXH� �PDLV �}JDOHPHQW �XQH �G\VPRUSKLH �IDFLDOH �HW �XQH
LQVX°VDQFH�Y}ODLUH��8QH�,50�F}U}EUDOH�G}F|OH�XQH�O}J|UH�K\SRSODVLH�F}U}EHOOHXVH�

/H�FDU\RW\SH�PRQWUH�XQH�WUDQVORFDWLRQ�W������G
DOOXUH�}TXLOLEU}H�HW�XQH�G}O}WLRQ�LQWHUVWLWLHOOH�VXU�OH�FKURPRVRPH�����GH�QRYR��8QH�&*+�G}®QLW�SOXV
SU}FLV}PHQW�OHV�ERUQHV�GH�FHWWH�G}O}WLRQ�����T�����T����������0E����FHWWH�DQRPDOLH�HVW�SUREDEOHPHQW�SDWKRJ|QH��0DLV�OHV�FDV�G}FULWV�VRQW�SOXV
V}Y|UHV�HW�GL}UHQWV�GH�QRWUH�SDWLHQWH�

8Q�V}TXHQ{DJH�KDXW�G}ELW�FLEOH�OHV�SRLQWV�GH�FDVVXUHV�GH�OD�WUDQVORFDWLRQ�TXL�V
DY|UH�SOXV�FRPSOH[H�HW�UHPDQLH�GHX[�J|QHV��)*$��.07�&���)*$�HVW
UHVSRQVDEOH�G
DP\ORVH�U}QDOH�PDLV�D�XQH�S}Q}WUDQFH�LQFRPSO|WH���XH�VXUYHLOODQFH�U}QDOH�HVW�SU}FRQLV}H��.07�&�HVW�LPSOLTX}�GDQV�GHV�G}®FLHQFHV
LQWHOOHFWXHOOHV�HW�GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��/D�FDVVXUH�D�HX�OLHX�DX�QLYHDX�GH�O
LQWURQ�����/H�P}FDQLVPH�GH�SDWKRJ}QLFLW}�VHPEOH
PDMRULWDLUHPHQW�~WUH�XQH�SHUWH�GH�IRQFWLRQ�HQ�G}EXW�GH�J|QH��8Q�51$�GHFD\�SHUPHWWUDLW�LO�G
H[SOLTXHU�OH�SK}QRW\SH�DWW}QX}�FKH]�QRWUH�SDWLHQWH�"
4XRLTX
LO�HQ�VRLW��OHV�DQRPDOLHV�QH�FRUUHVSRQGHQW�SDV�FRPSO}WHPHQW�v�FH�TXH�SU}VHQWH�QRWUH�SDWLHQWH�

8QH�H[SORUDWLRQ�GH�O
H[RPH�HVW�U}DOLV}H�SRXU�G}FRXYULU�O
XOWLPH�WUDLQ�FDFK}���"
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���������$VVRFLDWLRQ�mSLOHSVLH�SKDUPDFRUmVLVWDQWH�HW�SURzO�JmQmWLTXH���mWXGH�FDV�WmPRLQV

$XWHXUV��

0DOHN�&+28&+,������+}GLD�.ODD������,OKHP�%HQ�\RXVVHI������/DPLD�+,/$����

���'}SDUWHPHQW�GH�J}Q}WLTXH��)DFXOW}�GH�0}GHFLQH�GH�7XQLV�8QLYHUVLW}�7XQLV�(O�0DQDU��7XQLV��7XQLVLH
���1HXURS}GLDWULH��,QVWLWXW�GH�1HXURORJLH��WXQLV��7XQLVLH
���1HXURS}GLDWULH��,QVWLWXW�GH�1HXURORJLH��7XQLV��7XQLVLH
���'}SDUWHPHQW�GH�*}Q}WLTXH��)DFXOW}�GH�0}GHFLQH�GH�7XQLV�8QLYHUVLW}�7XQLV�(O�0DQDU��7XQLV��7XQLVLH

0RWV�FOHIV���rSLOHSVLH�SKDUPDFR�U}VLVWDQWH��SKDUPDFRJ}Q}WLTXH��J|QH�$%&%���SRO\PRUSKLVPHV�

5mVXPm��

,QWURGXFWLRQ��/
}SLOHSVLH�IDLW�SDUWLH�GHV�WURXEOHV�QHXURORJLTXHV�OHV�SOXV�FRXUDQWV��/HV�P}GLFDPHQWV�DQWL}SLOHSWLTXHV��0$(V��VRQW�GHV�P}GLFDPHQWV
H°FDFHV�FRQWUH�O }SLOHSVLH��'H�U}FHQWHV�}WXGHV�PHQ}HV�GDQV�GHV�SD\V�G}YHORSS}V�HW�HQ�YRLH�GH�G}YHORSSHPHQW�RQW�PRQWU}�TX HQYLURQ�����GHV
SDWLHQWV�}SLOHSWLTXHV��SRXYDLHQW�~WUH�WUDLW}V�DYHF�VXFF|V�DX�PR\HQ�GH�0$(V�DYHF�XQH�PD�WULVH�FRPSO|WH�GHV�FULVHV�SHQGDQW�SOXVLHXUV�DQQ}HV�
&HSHQGDQW��HQYLURQ�����GHV�SDWLHQWV�QH�U}SRQGHQW�SDV�IDYRUDEOHPHQW�v�FH�WUDLWHPHQW�HW�GHYLHQQHQW�U}VLVWDQWV��/HV�SRO\PRUSKLVPHV�J}Q}WLTXHV
SHXYHQW�~WUH�LPSOLTX}V�GDQV�OD�YDULDWLRQ�GH�OD�U}SRQVH�DX[�0$(V��/H�J|QH�$73�%LQGLQJ�&DVVHWWH�VRXV�IDPLOOH�$�PHPEUH����$%&%���HVW�OH�J|QH�OH
SOXV�}WXGL}�GDQV�OH�FDGUH�GH�OD�SKDUPDFRJ}Q}WLTXH�GH�O }SLOHSVLH�

�

0DW}ULHO�HW�0}WKRGHV��1RXV�DYRQV�HHFWX}�XQH�DSSURFKH�GH�J|QH�FDQGLGDW�SRXU�}WXGLHU�OD�FRQWULEXWLRQ�GX�SUR®O�J}Q}WLTXH�GDQV�OD�VXUYHQXH�G XQH
U}VLVWDQFH�DX[�0$(V��/
}WXGH�GH�FDV�W}PRLQV�D�}W}�U}DOLV}H�SRXU�H[DPLQHU�O
LPSOLFDWLRQ�GX�SRO\PRUSKLVPH�&����7�GX�J|QH�$%&%�� �GDQV�OD
VXUYHQXH�GH�O }SLOHSVLH�SKDUPDFRU}VLVWDQWH��(35��FKH]�GHV�SDWLHQWV�7XQLVLHQV�

�

5}VXOWDWV��/ }WXGH�FDV�W}PRLQV�D�PRQWU}�XQH�DVVRFLDWLRQ�HQWUH�OH�SRO\PRUSKLVPH�&����7�HW�OH�ULVTXH�G (35�DYHF�GHV�RGGV�UDWLRV�WU|V�VLJQL®FDWLIV��/D
U}SRQVH�DX[�0$(V�VHPEOH�~WUH�PRGXO}H�SDU�OHV�J}QRW\SHV�77�HW�OHV�DOO|OHV�7�GDQV�QRWUH�SRSXODWLRQ�G }WXGH�

�

&RQFOXVLRQ� �&H �WUDYDLO �D �IRXUQL �GHV �LQIRUPDWLRQV �SOXV �SU}FLVHV �HW �®DEOHV �GH �O HHW �GX �IDFWHXU �FRQVLG}U} �VXU �OH �ULVTXH �GH �VXUYHQXH �GH �O (35� �&HV
GRQQ}HV�VHURQW�SU}FLHXVHV�SRXU�OHV�}WXGHV�J}Q}WLTXHV�XOW}ULHXUHV�FLEODQW�OH�J|QH�$%&%���v�U}DOLVHU�VXU�GH�SOXV�ODUJHV�FRKRUWHV�SRXU�SU}FLVHU�VHV
LQWHUDFWLRQV �GDQV �OHV �GL}UHQWHV �SRSXODWLRQV� �&H �W\SH �G }WXGHV �SHUPHWWUD �v �VRQ �WRXU �GH �YDOLGHU �QRV �U}VXOWDWV �O}JLWLPDQW �OD �PLVH �HQ �SODFH �G XQ
FULEODJH�J}Q}WLTXH�GDQV�OD�SHUVSHFWLYH�G XQH�P}GHFLQH�SHUVRQQDOLV}H�FKH]�OHV�SDWLHQWV�WXQLVLHQV�DWWHLQWV�G
}SLOHSVLH�
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)DWLPD�=DKUD�2877$/(%

���������'mzFLW�FRQVWLWXWLRQQHO�LVROm�HQ�IDFWHXU�9,,�GH�OD�FRDJXODWLRQ��h�SURSRV�GxXQH�REVHUYDWLRQ

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������%RXFKUD�28..$&+(����

���/DERUDWRLUH�G
K}PDWRORJLH��8QLW}�G
H[SORUDWLRQ�GH�O
K}PRVWDVH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�GH
&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���WURXEOHV�G K}PRVWDVH��IDFWHXU�9,,��G}®FLW�FRQVWLWXWLRQQHO�LVRO}�

5mVXPm��

,QWURGXFWLRQ��

/H�IDFWHXU �9,,� �RX�SURFRQYHUWLQH� �HVW �XQ�IDFWHXU �GH�FRDJXODWLRQ� �YLWDPLQH�.�G}SHQGDQW� �/H�G}®FLW �HQ�IDFWHXU �9,,� �RX�PDODGLH �G $OH[DQGHU� �HVW �XQH
DHFWLRQ �WU|V �UDUH� �VH �PDQLIHVWDQW �SDU �XQ �V\QGURPH �K}PRUUDJLTXH �G H[SUHVVLRQ �YDULDEOH �SRXYDQW �DOOHU �GH �O }SLVWD[LV �PLQLPH �v �O K}PRUUDJLH
F}U}EUDOH��/HV�REMHFWLIV�GH�FHWWH�}WXGH�HVW�GH�PRQWUHU�O LPSRUWDQFH�GX�GLDJQRVWLF�SRVLWLI�GH�FHWWH�SDWKRORJLH�K}PRUUDJLTXH�FRQVWLWXWLRQQHOOH�UDUH��HW
GX�GRVDJH�GHV�IDFWHXUV�GH�FRDJXODWLRQ�HQ�FDV�G DQRPDOLH�GX�ELODQ�GH�O K}PRVWDVH�

3DWLHQW�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�FOLQLFR�ELRORJLTXH�G XQH�SDWLHQWH�VXLYLH�DX�QLYHDX�GX�&+8�,EQ�5RFKG�GH�&DVDEODQFD�GHSXLV�MDQYLHU�������SRXU�XQ
G}®FLW�FRQVWLWXWLRQQHO�LVRO}�HQ�IDFWHXU�9,,�GH�OD�FRDJXODWLRQ�

2EVHUYDWLRQ��

,O�V DJLW�GH�O HQIDQW�$�,��xJ}H�GH���DQV��GHX[L|PH�G XQH�IUDWULH�GH�GHX[�HQIDQWV��VDQV�QRWLRQ�GH�FRQVDQJXLQLW}��VXLYLH�DX�&+8�,EQ�5RFKG�GHSXLV
MDQYLHU ����� �SRXU �WURXEOHV �G K}PRVWDVH �GH �G}FRXYHUWH �IRUWXLWH� �DX �FRXUV �GX �ELODQ �SU}�RS}UDWRLUH �G XQH �DP\JGDOHFWRPLH� �SRXU �DQJLQHV
VWUHSWRFRFFLTXHV�v�U}S}WLWLRQ� �/ LQWHUURJDWRLUH�QH�UHWURXYH�SDV�G DQW}F}GHQWV�G K}PRUUDJLH�VSRQWDQ}H�RX�SRVW�WUDXPDWLTXH��QL �G DQW}F}GHQWV
FKLUXUJLFDX[��RX�GH�SULVH�P}GLFDPHQWHXVH��/ H[DPHQ�FOLQLTXH�HVW�UHYHQX�QRUPDO��DYHF�DEVHQFH�GH�VLJQHV�K}PRUUDJLTXHV�FXWDQ}R�PXTXHX[��RX�GH
VLJQHV�GH�PDODGLHV�DXWR�LPPXQHV�

6XU�OH�SODQ�ELRORJLTXH��OH�ELODQ�G K}PRVWDVH��U}DOLV}�SDU�P}WKRGH�FKURQRP}WULTXH�VXU�O DXWRPDWH�6\VPH[�������UHWURXYH�XQ�WHPSV�GH�4XLFN�DOORQJ}
v������VHFRQGHV��XQ�WDX[�GH�SURWKURPELQH�EDV�v������XQ�WHPSV�GH�F}SKDOLQH�DFWLY}�QRUPDO��v����VHFRQGHV��/ }WXGH�GH�O K}PRVWDVH�D�}W}
FRPSO}W}H�SDU�OD�PLVH�HQ�}YLGHQFH�GH�O DEVHQFH�G DQWLFRUSV�DQWL�FRDJXODQWV�FLUFXODQWV��SXLV�SDU�OH�GRVDJH�FKURQRP}WULTXH�GH�O DFWLYLW}�HQ]\PDWLTXH
GX�IDFWHXU�9,,��TXL�D�UHWURXY}�XQ�WDX[�EDV�GH�SURFRQYHUWLQH�v������WDX[�QRUPDO�HQWUH����HW��������&HFL�D�SHUPLV�GH�UHWHQLU�OH�GLDJQRVWLF�GH�G}®FLW
FRQVWLWXWLRQQHO�HQ�IDFWHXU�9,,�

/H�UHVWH�GX�ELODQ�ELRORJLTXH�GH�OD�SDWLHQWH��DLQVL�TXH�OH�ELODQ�G K}PRVWDVH�FKH]�OHV�SDUHQWV�VRQW�UHYHQXV�QRUPDX[�

�

'LVFXVVLRQ��

/HV �G}®FLWV �FRQVWLWXWLRQQHOV �HQ �IDFWHXU �9,, �HVW �XQH �PDODGLH �UDUH �GH �WUDQVPLVVLRQ �DXWRVRPLTXH �U}FHVVLYH� �&KH] �OHV �SDWLHQWV �KRPR]\JRWHV �RX
K}W}UR]\JRWHV�FRPSRVLWHV��OHV�PDQLIHVWDWLRQV�K}PRUUDJLTXHV�SHXYHQW�~WUH�SU}FRFHV��VSRQWDQ}HV�HW�V}Y|UHV��K}PRUUDJLHV�F}U}EUR�P}QLQJ}HV�
K}PDUWKURVHV���WDUGLYHV�HW�SURYRTX}HV��YRLUH�WRWDOHPHQW�DEVHQWHV��&HUWDLQV�SDWLHQWV�SHXYHQW��HQ�HHW��~WUH�WRWDOHPHQW�DV\PSWRPDWLTXHV�DYHF�XQ
WDX[�GH�)9,,�LQI}ULHXU�v������$LQVL��LO�Q \�D�OH�SOXV�VRXYHQW�DXFXQH�FRUU}ODWLRQ�HQWUH�OHV�WDX[�GH�)9,,F�U}VLGXHOV�HW�OD�V\PSWRPDWRORJLH�FOLQLTXH�



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

$OEDQ�=,(*/(5

���������8WLOLVDWLRQ�GX�VFRUH�S/,�ORUV�GH�O
LQWHUSUmWDWLRQ�GHV�H[DPHQV�SDQJmQRPLTXHV��SULQFLSDX[�SLlJHV�h�mYLWHU

$XWHXUV��

$OEDQ�=LHJOHU������'DYLG�*RXGHQHJH������(VWHOOH�&ROLQ������'RPLQLTXH�%RQQHDX����

���%LRFKLPLH�HW�J}Q}WLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���H[RPH�S/,�KDSORLQVX°VDQFH�JDLQ�GH�IRQFWLRQ�®OWUDWLRQ

5mVXPm��

/H�VFRUH�S/,�UH¯|WH�OD�WRO}UDQFH�G
XQ�J|QH�GRQQ}�v�OD�SHUWH�GH�IRQFWLRQ�VXU�OD�EDVH�GX�QRPEUH�GH�YDULDQWV�SHUWH�GH�IRQFWLRQ��YDULDQWV�G
}SLVVDJH�
FRGRQ�VWRS�SU}PDWXU}��SHUWH�GX�FRGRQ�LQLWLDWHXU�RX�YDUL]QWV�G}FDODQW�OH�FDGUH�GH�OHFWXUH��SRXU�XQ�J|QH�GDQV�OHV�EDVHV�GH�GRQQ}HV�GH�FRQWU�OH
SRQG}U}HV�SDU�OD�WDLOOH�GX�J|QH�HW�SDU�OD�FRXYHUWXUH�GH�V}TXHQ{DJH��,O�HVW�IU}TXHPPHQW�XWLOLV}�SRXU�SULRULVHU�OHV�J|QHV�FDQGLGDWV�ORUV�GH�O
DQDO\VH�GH
O
H[RPH�HQWLHU�RX�GHV�GRQQ}HV�GX�J}QRPH�HQWLHU��%LHQ�TX
H[WU}PHPHQW�H°FDFH�SRXU�GLPLQXHU�OH�QRPEUH�GH�YDULDQWV�FDQGLGDWV��FH�VFRUH�V
LO �HVW
PDO�XWLOLV}�SHXW�DPHQHU�v�H[FOXUH�v�WRUW�XQ�DXWKHQWLTXH�YDULDQW�FDXVDO��1RXV�OLVWHURQV�OHV�SULQFLSDX[�SL|JHV�v�SUHQGUH�HQ�FRPSWH��PRGH�GH
WUDQVPLVVVLRQ��W\SH�GH�SDWKRORJLHV��J|QH�PRQRH[RQLTXH��DYDQW�G
XWLOLVHU�FH�VFRUH�HW�GRQQHURQV�GHV�LOOXVWUDWLRQV�FRQFU|WHV�GH�VHV�OLPLWHV�



1(852*c1c7,48( /\VH�58$8'

���������/HV�PLFURFHSKDOLHV�:'5���VRQW�WRXWHV�HOOHV�DXVVL�JUDYHV�TXH�FH�TXL�HVW�GRFXPHQWm�GDQV�OD�OLWWmUDWXUH�"

$XWHXUV��

/\VH�58$8'���������6}YHULQH�'581$7���������$QDLV�(51$8/7������<OLQH�&$35,������/LRQHO�9$1�0$/'(5*(0���������&DPLOOH�(1*(/���������$OODQ�%$<$7
�����6W}SKDQLH�02257*$7������&KULVWLDQH�=:(,(5������'DPLHQ�+$<(�������)DELHQQH�*,8/,$12�������6DQGULQH�9$(66(1�������/DXUHQW�6(59$,6������
(PLOLR�',�0$5,$�����������)UDQFHVFD�)$5$9(//,�������-XHUJHQ�.2+/+$6(�������7KRPDV�%$67�������1DMRXD�0,/$',�����������$RPDU�$*$'5����������
6W}SKDQH�$89,1����������$ODLQ�9(5/2(6���������6DQGULQH�3$66(0$5'�������

���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
�����8QLYHUVLW}�GH�3DULV��1HXURGLGHURW��,QVHUP��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
�����8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��%HVDQ{RQ��)UDQFH
���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��&+58�GH�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�+XPDLQH��&+58�GH�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���'DQLVK�(SLOHSV\�&HQWUH��)LODGHO®D��'LDQDOXQG��'DQHPDUN
���&HQWUH�GH�*}Q}WLTXH�+XPDLQH��,QVWLWXW�GH�3DWKRORJLH�HW�*}Q}WLTXH��&KDUOHURL��%HOJLTXH
���,QWLWXWH�RI�+XPDQ�*HQHWLFV��)ULHGULFK�$OH[DQGHU�8QLYHUVLWyW�(UODQJHU�1�UQEHUJ��(UODQJHQ��$OOHPDJQH
����6HUYLFH�GH�J}Q}WLTXH��&+58�1LFH��1LFH��)UDQFH
����&HQWUH�GH�J}Q}WLTXH�KXPDLQH��+�SLWDO�GH�/D�&LWDGHOOH��&+8�GH�/L|JH��/L|JH��%HOJLTXH
����1HXURPXVFXODU�5HIHUHQFH�&HQWHU��+�SLWDO�GH�/D�&LWDGHOOH��&+8�GH�/L|JH��/L|JH��%HOJLTXH
����8QLW�RI�0HGLFDO�*HQHWLFV��*DOOLHUD�+RVSLWDO��*~QHV��,WDOLH
����'HSDUWPHQW�RI�+HDOWK�6FLHQFHV��8QLYHUVLW\�RI�*HQRYD��*~QHV��,WDOLH
������6<1/$%�&HQWHU�IRU�+XPDQ�*HQHWLFV��)UHLEXUJ��$OOHPDJQH
������&KLOGUHQ V�+RVSLWDO��(SLOHSV\�&HQWHU�.RUN��.HKO��$OOHPDJQH
����6HUYLFH�GH�QHXURORJLH�S}GLDWULTXH��0DJUHE�0}GLFDO��7XQLV��7XQLVLH
������8QLYHUVLW}�GH�7XQLV�(O�0DQDU��7XQLV��7XQLVLH
����6HUYLFH�GH�S}GLDWULH��+RSLWDO�PLOLWDLUH�0RKDPHG�9���5DEDW��0DURF
������)DFXOW}�GH�P}GHFLQH�0RKDPHG�9��5DEDW��0DURF
����6HUYLFH�GH�QHXURORJLH�S}GLDWULTXH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH

0RWV�FOHIV���0&3+��PLFURF}SKDOLH��:'5����}YDOXDWLRQ�QHXURFRJQLWLYH

5mVXPm��

/D�PLFURFHSKDOLH�YHUD�RX�PLFURF}SKDOLH�SULPLWLYH��0&3+��HVW�FDUDFW}ULV}H�SDU�XQH�U}GXFWLRQ�GX�S}ULP|WUH�FUxQLHQ�LQI}ULHXU�RX�}JDO�v����G}YLDWLRQV
VWDQGDUG �VDQV �PDOIRUPDWLRQV �H[WUD �QHXURORJLTXHV� �8QH �G}®FLHQFH �LQWHOOHFWXHOOH �GH �V}Y}ULW} �YDULDEOH �HW �GHV �DQRPDOLHV �F}U}EUDOHV �SHXYHQW �\ �~WUH
DVVRFL}HV��0&3+���GXHV�v�GHV�PXWDWLRQV�GH�:'5���HVW�FRQVLG}U}H�FRPPH�XQH�IRUPH�V}Y|UH�HW�HVW�OD��|PH�FDXVH�OD�SOXV�IU}TXHQWH�GH�0&3+�DSU|V
0&3+���FDXV}H�SDU�OHV�PXWDWLRQV�$630��:'5����ORFDOLV}�HQ���T�������HVW�FRPSRV}�GH����H[RQV�HW�FRGH�SRXU�XQH�SURW}LQH�v�PRWLIV�U}S}W}V�:'�TXL
HVW�LPSOLTX}H�GDQV�OD�GXSOLFDWLRQ�GX�FHQWULROH�HW�MRXH�XQ�U�OH�GDQV�OD�SUROLI}UDWLRQ�HW�OD�PLJUDWLRQ�QHXURQDOH��/HV�SDWLHQWV�0&3+��SU}VHQWHQW�XQ
UHWDUG �GH �G}YHORSSHPHQW �DYHF �XQ �UHWDUG �GH �ODQJDJH �FRQVWDQW �HW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �PRG}U}H �v �V}Y|UH� �'H �PXOWLSOHV �PDOIRUPDWLRQV
F}U}EUDOHV�VRQW�G}FULWHV��VLPSOL®FDWLRQ�JLUDOH��DQRPDOLH�GX�FRUSV�FDOOHX[��SRO\PLFURJ\ULH��K}W}URWRSLHV�QHXURQDOHV��OLVVHQF}SKDOLH��VFKL]HQF}SKDOLH�
HW�OD�SU}VHQFH�G }SLOHSVLH�HVW�IU}TXHPPHQW�UDSSRUW}H��3OXV�GH�����SDWLHQWV�RQW�}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�DYHF�GHV�YDULDQWV�KRPR]\JRWHV�HW
K}W}UR]\JRWHV�FRPSRVLWHV�GH�:'5���PDLV�UDUHV�VRQW�FHX[�TXL�RQW�}W}�ELHQ�FDUDFW}ULV}V�VXU�OH�SODQ�FOLQLTXH�HW�QHXURFRJQLWLI��1RXV�UDSSRUWRQV�XQH
GL]DLQH�GH�SDWLHQWV �DGUHVV}V�SRXU �PLFURF}SKDOLH �HW �TXL �RQW �E}Q}®FL}�G }YDOXDWLRQ�QHXURORJLTXH� �QHXURFRJQLWLYH�HW �G XQH�LPDJHULH �F}U}EUDOH� �'HV
YDULDQWV�GH�:'5���RQW�}W}�LGHQWL®}V�FKH]�WRXV�FHV�SDWLHQWV�SDU�V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ��'DQV�QRWUH�FRKRUWH��OD�G}®FLHQFH�LQWHOOHFWXHOOH�HW
O LPSRUWDQFH�GH�OD�PLFURF}SKDOLH�VRQW�YDULDEOHV��PDLV�GH�PDQL|UH�LQW}UHVVDQWH��FHUWDLQV�SDWLHQWV�RQW�GHV�FDSDFLW}V�FRJQLWLYHV�SURFKHV�GHV�SDWLHQWV
$630�DYHF�GHV�LQGLFHV�GH�FRPSU}KHQVLRQ�YHUEDOH�v���� �7RXV�SU}VHQWHQW�GHV�WURXEOHV�GX�FRPSRUWHPHQW�HW �SOXVLHXUV�SDWLHQWV�G}YHORSSHQW
VHFRQGDLUHPHQW�XQH�DWD[LH�FH�TXL�Q D�HQFRUH�MDPDLV�}W}�UDSSRUW}��3OXVLHXUV�SDWLHQWV�RQW�XQH�LPDJHULH�F}U}EUDOH�QRUPDOH�RX�SU}VHQWHQW�VHXOHPHQW
XQH�VLPSOL®FDWLRQ�GH�OD�JLUDWLRQ��/ }SLOHSVLH�HVW�LQFRQVWDQWH�PDLV�SKDUPDFR�VHQVLEOH�FKH]�WRXV�QRV�FDV��VDXI�FKH]�XQH�SDWLHQWH��1RXV�G}PRQWURQV�v
WUDYHUV �O DQDO\VH �SK}QRW\SLTXH �®QH �GH �QRWUH �FRKRUWH �GH �SDWLHQWV �PLFURF}SKDOHV �DYHF �PXWDWLRQ �:'5�� �TX LO �VH �G}JDJH �GHX[ �JUDQGV �JURXSHV
FOLQLTXHV���XQ�JURXSH�GH�SURQRVWLF�V}Y|UH��G}FULW�GDQV�OD�OLWW}UDWXUH��HW�XQ�JURXSH�GH�SDWLHQWV�SOXV�SU}VHUY}�TXH�FH�TXL�}WDLW�DWWHQGX�DX�UHJDUG�GH�OD
OLWW}UDWXUH��FDU�}YDOXDEOH�VXU�OH�SODQ�QHXURSV\FKRORJLTXH�HW�UHODWLYHPHQW�DXWRQRPH�GDQV�OD�YLH�TXRWLGLHQQH����



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
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���������'mSLVWDJH�GH�OD�WULVRPLH����SDU�DQDO\VH�GH�Ox$'1�OLEUH�FLUFXODQW���OH�UHJDUG�GX�ELRORJLVWH�VXU�OxLQWHUSUmWDWLRQ�GHV
UmVXOWDWV�HW�OD�SUHVWDWLRQ�GH�FRQVHLO

$XWHXUV��

0}ODQLH�-,0(1(=������&KDUORWWH�$+1������6DUDK�&+$866$5'������1LUXVKD�<$17+,6$1������$JDWKH�3$8%(/����

���*(1(7,48(�+80$,1(��/DERUDWRLUH�$%2��*URXSH�/DERUL]RQ��&+$0%5$<�/(6�72856��)UDQFH

0RWV�FOHIV���$'1OF��WULVRPLH�����SUHVWDWLRQ�GH�FRQVHLO��LQWHUSU}WDWLRQ�U}VXOWDW

5mVXPm��

/HV �LQGLFDWLRQV �HW �OD �SODFH �GX �G}SLVWDJH �GH �OD �WULVRPLH ��� �SDU �DQDO\VH �GH �O $'1 �OLEUH �FLUFXODQW ��$'1OF� �VRQW �G}®QLHV �SDU �O DUEUH �G}FLVLRQQHO �GX
SDUFRXUV �GH �VRLQ �GH �OD �IHPPH �HQFHLQWH ��SXEOL} �DX �MRXUQDO �R°FLHO �GX ��� �G}FHPEUH ������� �OHV �UHFRPPDQGDWLRQV �GH �O +DXWH �$XWRULW} �GH �6DQW}
�+$6�����PDL�������HW�GH�O $VVRFLDWLRQ�GHV�&\WRJ}Q}WLFLHQV�GH�/DQJXH�)UDQ{DLVH��$&/)��9HUVLRQ���������

,OV �G}OLPLWHQW �O XVDJH�GH�FH�WHVW �G}SLVWDJH�HW �OD �SODFH�GX�WHVW �GLDJQRVWLF� �/HV�QXDQFHV�VXU �OHV �LQGLFDWLRQV�SU}VHQWHV�DX�WUDYHUV �GHV�FHV�GL}UHQWV
GRFXPHQWV �GH�U}I}UHQFHV�QRXV�FRQGXLVHQW �v �GLVFXWHU �DYHF�QRV �FRQIU|UHV �GH�OD �VWUDW}JLH �GH�SULVH �HQ�FKDUJH�OD �SOXV �H°FLHQWH �SRXU �OHV �SDWLHQWHV�
/ XWLOLVDWLRQ�GH�WHFKQRORJLHV�D\DQW�XQH�FHUWL®FDWLRQ�&(�,9'��FHUWL®FDWLRQ�HXURS}HQQH�DSSRV}H�VXU�XQ�WHVW�ORUVTXH�OH�U}VXOWDW�HVW�JDUDQWL�HW�VRXV�OD
UHVSRQVDELOLW} �GX�IDEULFDQW� �QH�QRXV�DUDQFKLW �SDV�G XQH�DQDO\VH�ULJRXUHXVH�HW �G XQH�LQWHUSU}WDWLRQ�GHV�U}VXOWDWV �REWHQXV� �(Q�HHW� �FRPPH�WRXW
U}VXOWDW�G DQDO\VH�ELRORJLTXH��XQH�FRQIURQWDWLRQ�v�OD�FOLQLTXH�HVW�LQGLVSHQVDEOH�

�$�WUDYHUV�O DQDO\VH�U}WURVSHFWLYH�GH�QRV�GRQQ}HV�LVVXHV�GHV���PRLV�G DFWLYLW}V�VXLYDQW�OD�PLVH�v�OD�QRPHQFODWXUH�GH�FH�WHVW��QRXV�YRXV�SU}VHQWRQV
QRWUH�UHWRXU �G H[S}ULHQFH��QRWDPPHQW�VXU �OH �WUDLWHPHQW �SU}DQDO\WLTXH�GHV�}FKDQWLOORQV�� �O }YROXWLRQ�GHV�SUDWLTXHV�GHV�SUHVFULSWHXUV �HW �GHV
FRUUHVSRQGDQWV�

�1RV�GLVFXVVLRQV�SRUWHQW�VXU�O LQWHUSU}WDWLRQ�GHV�U}VXOWDWV�GHV�SU}O|YHPHQWV�DYHF�GHV�FODUW}V�QXFDOHV�VXS}ULHXUHV�DX����|PH�SHUFHQWLOH�HW
LQI}ULHXUHV�v�����PP��RX�DYHF�XQ�ULVTXH�GH�WULVRPLH����}YDOX}V�SDU�OH�GRVDJH�GHV�PDUTXHXUV�V}ULTXHV�PDWHUQHOV�VXS}ULHXU�v�������DLQVL�TXH�OH
SUREO|PH�GHV�FRPSWHV�UHQGXV�}FKRJUDSKLTXHV�QRQ�FRQIRUPHV��DEVHQFH�GH�FRQFOXVLRQ��FRPSWH�UHQGX�PDQXVFULW�QRQ�OLVLEOH��DEVHQFH�G LQIRUPDWLRQ
VXU�OD�PRUSKRORJLH�SU}FRFH¤��

/ DQDO\VH�GHV������SU}O|YHPHQWV�GHV�SDWLHQWHV�G}SLVW}HV�VXU�FHWWH�S}ULRGH�QRXV�D�SHUPLV�GH�IDLUH�}YROXHU�HW�GH�FRQIRUWHU�QRV�SUDWLTXHV��QRV
LQWHUSU}WDWLRQV�GHV�U}VXOWDWV�HW�OHV�SUHVWDWLRQV�GH�FRQVHLOV�DX[�SUHVFULSWHXUV�

3LlFH�MRLQWH���U}VXP}�DVVLVH�J}Q}WLTXH�MDQYLHU������SGI



21&2*c1c7,48( 0DULQH�/H�0HQWHF

���������3UmYDOHQFH�GHV�YDULDQWV�SDWKRJlQHV�GX�JlQH�)$1��SDUPL�SOXV�GH������SDWLHQWV�DGUHVVmV�DX�ODERUDWRLUH�GH�Ox,QVWLWXW
&XULH�SRXU�XQH�VXVSLFLRQ�GH�SUmGLVSRVLWLRQ�KmUmGLWDLUH�DX[�WXPHXUV�FRORUHFWDOHV��GX�VHLQ�HW�RX�GH�OxRYDLUH��RX�GxDXWUHV�FDQFHUV

$XWHXUV��

$OLFH�)LHYHW������(PPDQXHOOH�0RXUHW�)RXUPH������&KU\VWHOOH�&RODV������0DULQH�/H�0HQWHF������$QWRLQH�'H�3DXZ������'RPLQLTXH�6WRSSD�/\RQQHW�����
%UXQR�%XHFKHU����

���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��SDULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��6DLQW�&ORXG��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���SDQHO�GH�J|QHV��)$1���WXPHXUV�FRORUHFWDOHV

5mVXPm��

0DOJU}�GHV�DYDQF}HV�VLJQL®FDWLYHV�GDQV�OH�GLDJQRVWLF�GHV�SU}GLVSRVLWLRQV�K}U}GLWDLUHV�DX[�WXPHXUV�FRORUHFWDOHV��GH�QRPEUHXVHV�VLWXDWLRQV�FOLQLTXHV
}YRFDWULFHV�G XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�UHVWHQW�LQH[SOLTX}HV��(Q�������OH�J|QH�)$1����)$1&'��)$1&,�$VVRFLDWHG�1XFOHDVH����D�}W}�SURSRV}
FRPPH�J|QH�PDMHXU�GH�SU}GLVSRVLWLRQ�DX[�SRO\SHV�HW�DX[�WXPHXUV�FRORUHFWDOHV�����

�

1RXV�DYRQV�}YDOX}�HW�FRPSDU}�OD�SU}YDOHQFH�GHV�YDULDQWV�SDWKRJ|QHV�GX�J|QH�)$1��FKH]�GHV�SDWLHQWV�D\DQW�E}Q}®FL}�G XQH�DQDO\VH�HQ�WDQW�TXH
FDV�LQGH[�DX�ODERUDWRLUH�GH�J}Q}WLTXH�FRQVWLWXWLRQQHOOH�GH�O ,QVWLWXW�&XULH�HQWUH�PDL������HW�QRYHPEUH�������HQ�UDLVRQ�GH�OHXU�KLVWRLUH�SHUVRQQHOOH
HW�RX�IDPLOLDOH�}YRFDWULFH�G XQH�SU}GLVSRVLWLRQ�DX[�WXPHXUV�GLJHVWLYHV��*URXSH�����G XQH�SU}GLVSRVLWLRQ�DX[�WXPHXUV�PDPPDLUHV�RX�RYDULHQQH
�*URXSH����RX�G XQH�DXWUH�SU}GLVSRVLWLRQ�J}Q}WLTXH��*URXSH�����/ DQDO\VH�PRO}FXODLUH�U}DOLV}H�HQ�1*6�FKH]�FHV�SDWLHQWV�D�FRQVLVW}�v�V}TXHQFHU�XQ
SDQHO�GH����J|QHV��LQFOXDQW�OH�J|QH�)$1���PDLV�VHXOV�FHX[�FRUUHVSRQGDQWV�v�O LQGLFDWLRQ�RQW�}W}�DQDO\V}V�HW�UHQGXV�DX�WLWUH�GX�GLDJQRVWLF�

�

/HV�U}VXOWDWV�FRQFHUQDQW�OH�J|QH�)$1��RQW�}W}�G}PDVTX}V�SRXU������SDWLHQWV��/D�IU}TXHQFH�GHV�SRUWHXUV�G XQ�YDULDQW�SDWKRJ|QH�GDQV�OH�*URXSH��
����������������Q HVW�SDV�VLJQL®FDWLYHPHQW�GL}UHQWH�GH�FHOOH�GHV�DXWUHV�JURXSHV��*URXSHV���������������������HW���������������������RX�GH�FHOOH
DWWHQGXH�HQ�SRSXODWLRQ�J}Q}UDOH��������VHORQ�OD�EDVH�*120$'���/HV���SDWLHQWV�SRUWHXUV�GX�*URXSH���Q RQW�SDV�G KLVWRLUH�SHUVRQQHOOH�GH�WXPHXU
FRORUHFWDOH��,O�Q HVW�SDV�QRQ�SOXV�UDSSRUW}�GH�WXPHXUV�FRORUHFWDOHV�FKH]�OHXUV�DSSDUHQW}V��QL�FKH]�OHV�DSSDUHQW}V�GH�SUHPLHU�RX�VHFRQG�GHJU}�GHV���
FDV�LQGH[�GHV�*URXSHV���HW���SRUWHXUV�K}W}UR]\JRWHV�G XQ�YDULDQW�SDWKRJ|QH�GX�J|QH�)$1��

�

/HV�U}VXOWDWV�GH�QRWUH�}WXGH�QH�VRQW�SDV�HQ�IDYHXU�GH�O LPSOLFDWLRQ�GHV�YDULDQWV�SDWKRJ|QHV�GX�J|QH�)$1��GDQV�OHV�SU}GLVSRVLWLRQV�DX[�WXPHXUV
FRORUHFWDOHV�TXL�GHPHXUHQW�DXMRXUG KXL�LQH[SOLTX}V��$LQVL� �OH�*URXSH�*}Q}WLTXH�HW�&DQFHU�D�G}FLG}�GH�QH�SDV�LQFOXUH�)$1� �GDQV�OD�U}FHQWH
UHFRPPDQGDWLRQ�GX�SDQHO�GH�J|QHV�GH�SU}GLVSRVLWLRQ�DX[�WXPHXUV�GLJHVWLYHV�

�

5}I}UHQFH�������6HJXL�1��HW�DO��*DVWURHQWHURORJ\��������������������

3LlFH�MRLQWH���U}VXP}�)$1��DVVLVHV������&&���$'3�GRF[
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���������$OWmUDWLRQ�FRQVWLWXWLRQQHOOH�GX�JlQH�7&)��HW�SUmGLVSRVLWLRQ�DX�PmGXOOREODVWRPH�GH�JURXSH�6++���/H�FDV�mYRFDWHXU
GxXQH�SDWLHQWH�DWWHLQWH�GX�V\QGURPH�GH�3LWW�+RSNLQV

$XWHXUV��

0DXG�%ODQOXHW������-XOLHQ�0DVOLDK�3ODQFKRQ���������,ULQD�*LXUJHD���������)UDQFN�%LHOOH������(ORGLH�*LUDUG������6W}SKDQH�&OHPHQFHDX������&KULVWLQH
%RXUQHL[������/\GLH�%XUJOHQ������'LDQH�'RXPPDU�������$XGUH\�5DSLQDW�������%DGUHGGLQH�0RKDQG�2XPRXVVD�������2OLYLHU�$\UDXOW�����������&HOLR
3RXSRQQRW�����������'DYLG�*HQWLHQ�������*DHOOH�3LHUURQ���������2OLYLHU�'HODWWUH����������)UDQ{RLV�'R]����������)UDQFN�%RXUGHDXW��������

���8QLW}�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�&XULH��3DULV��)UDQFH
���8QLW}�GH�*}Q}WLTXH�6RPDWLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���6,5('2�2QFRORJ\�&HQWHU���,QVWLWXW�&XULH��3DULV��)UDQFH
���8)�GH�*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�$UPDQG�7URXVVHDX��$3+3��3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��,16(50�805�6�����3DULV��)UDQFH
���'}SDUWHPHQW�GH�QHXURSDWKRORJLH��*URXSH�KRVSLWDOLHU�3LWL}�6DOS~WUL|UH��$3�+3��3DULV��)UDQFH
���,16(50�8�����,QVWLWXW�&XULH��3DULV��)UDQFH
���1HXURFKLUXUJLH��*URXSH�KRVSLWDOLHU�3LWL}�6DOS~WUL|UH��$3+3��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�e�0DOIRUPDWLRQV�HW�0DODGLHV�&RQJ}QLWDOHV�GX�&HUYHOHW�l��HW�'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�$UPDQG
7URXVVHDX��$3+3��3DULV��)UDQFH
����'}SDUWHPHQW�GH�QHXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��$3+3��3DULV��)UDQFH
����36/�5HVHDUFK�8QLYHUVLW\��7UDQVODWLRQDO�5HVHDUFK�'HSDUWPHQW��*HQRPLFV�SODWIRUP��,QVWLWXW�&XULH��3DULV��)UDQFH
����6RUERQQH�8QLYHUVLW}��,QVHUP��806�2PLTXH��3ODWHIRUPH�3RVW�J}QRPLTXH�GH�OD�3LWL}�6DOS~WUL|UH��3�6��3DULV��)UDQFH
����&156�805�������,16(50�8������8QLYHUVLW}�3DULV�6XG��8QLYHUVLW}�3DULV�6DFOD\��2UVD\��)UDQFH
����36/�5HVHDUFK�8QLYHUVLW\��&156�805��,16(50��,QVWLWXW�&XULH��2UVD\��)UDQFH
����,QVHUP�8�����36/�8QLYHUVLW}��,QVWLWXW�&XULH��3DULV��)UDQFH
����8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}��3DULV��)UDQFH

0RWV�FOHIV���0}GXOOREODVWRPH��6\QGURPH�GH�3LWW�+RSNLQV��7&)���SU}GLVSRVLWLRQ�DX�FDQFHU��9RLH�6RQLF�+HGJHKRJ

5mVXPm��

/H�P}GXOOREODVWRPH��0%��HVW�OH�FDQFHU�F}U}EUDO�S}GLDWULTXH�OH�SOXV�U}SDQGX��PDLV�LO�UHVWH�SHX�IU}TXHQW�FKH]�O DGXOWH��/D�JUDQGH�PDMRULW}�GHV�0%�HVW
VSRUDGLTXH��ELHQ�TXH�GH�UDUHV�FDV�VRLHQW�DVVRFL}V�v�GHV�DOW}UDWLRQV�FRQVWLWXWLRQQHOOHV�GH�J|QHV�FRPPH�37&+���68)8��$3&�HW�73����'
DXWUHV�J|QHV
VRQW�UHVSRQVDEOHV�G XQH�SU}GLVSRVLWLRQ�DX�0%��\�FRPSULV�FHUWDLQV�TXL�Q
RQW�SUREDEOHPHQW�SDV�}W}�G}FULWV�MXVTX
v�SU}VHQW�HQ�UDLVRQ�GH�OD�UDUHW}�GHV
FDV�HW�RX�GH�OD�IDLEOH�S}Q}WUDQFH��1RXV�G}FULYRQV�LFL�SRXU�OD�SUHPL|UH�IRLV��OH�FDV�G
XQH�IHPPH�GH����DQV��DWWHLQWH�GX�V\QGURPH�GH�3LWW�+RSNLQV
�637��SRUWHXVH�G
XQ�YDULDQW�SDWKRJ|QH�FRQVWLWXWLRQQHO�K}W}UR]\JRWH�GX�J|QH�7&)���TXL�D�G}YHORSS}�XQ�0%�GH�JURXSH�6RQLF�+HGJHKRJ��6++���/H�637
HVW�XQH�PDODGLH�QHXURG}YHORSSHPHQWDOH�UDUH�GXH�v�GHV�YDULDQWV�K}W}UR]\JRWHV�SHUWH�GH�IRQFWLRQ�GX�J|QH�7&)���$XFXQ�VXU�ULVTXH�GH�FDQFHU�Q
D�}W}
PLV�HQ�}YLGHQFH�MXVTX
v�SU}VHQW�GDQV�FH�V\QGURPH��&HSHQGDQW��OD�SHUWH�GH�IRQFWLRQ�G XQ�DOO|OH�GX�J|QH�7&)��HVW�XQ�}Y}QHPHQW�VRPDWLTXH
U}FXUUHQW�GDQV�OHV�0%��REVHUY}�H[FOXVLYHPHQW�GDQV�����GHV�WXPHXUV�DGXOWHV�GH�JURXSH�6++��/HV�DQDO\VHV�LQ�YLYR�HW�LQ�YLWUR�SXEOL}HV�SDU�+HOOZLJ�HW
DO���HQ�0DUV�������VRQW�HQ�IDYHXU�G XQ�U�OH�VXSSUHVVHXU�GH�WXPHXU�GX�J|QH�7&)��SHQGDQW�OH�G}YHORSSHPHQW�F}U}EHOOHX[��/D�VXUYHQXH�G XQ�0%�GH
JURXSH�6++�FKH]�XQH�SDWLHQWH�DGXOWH�DWWHLQWH�GH�637�VRXWLHQW�O K\SRWK|VH�G XQH�V\QHUJLH�SRWHQWLHOOH�HQWUH�OD�SHUWH�GH�IRQFWLRQ�GX�J|QH�7&)��HW
O
DFWLYDWLRQ�GH�OD�YRLH�6++�GDQV�OHV�0%�WDUGLIV��HW�VXJJ|UH�O H[LVWHQFH�G
XQH�VXVFHSWLELOLW}�DX�0%�GH�JURXSH�6++�GDQV�OH�637�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�0%�HW�7&)��GRF[
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'$9,'�&+(,//$1

���������(78'(�$1$0(7$%�3UR���9DOLGDWLRQ�GxXQ�SDQHO�GmGLm�DX�GLDJQRVWLF�SUmQDWDO�GHV�DQDVDUTXHV�QRQ�LPPXQV�GxRULJLQH
PmWDEROLTXH

$XWHXUV��

&}FLOH�3DJDQ������0DJDOL�3HWWD]]RQL������6RSKLH�9DVVHXU������5RVHOLQH�)URLVVDUW������-}U�PH�0DVVDUGLHU������'DYLG�&KHLOODQ����

���6HUYLFH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH�*UDQG�(VW��*URXSHPHQW�+RVSLWDOLHU�(VW���+RVSLFHV�&LYLOV�GH�/\RQ��%521��)UDQFH
���6HUYLFH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH�*UDQG�(VW��*URXSHPHQW�+RVSLWDOLHU�(VW���+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO��*URXSHPHQW�+RVSLWDOLHU�(VW���+RVSLFHV�&LYLOV�GH�/\RQ��%521��)UDQFH

0RWV�FOHIV���$QDVDUTXH��PDODGLHV�K}U}GLWDLUHV�GX�P}WDEROLVPH��SU}QDWDO��VLJQH�G
DSSHO�}FKRJUDSKLTXHV�

5mVXPm��

&RQWH[WH���/ DQDVDUTXH�IRHWR�SODFHQWDLUH�FRPSOLTXH���JURVVHVVH�VXU�������3DUPL�OHV�QRPEUHXVHV�}WLRORJLHV�SRVVLEOHV��OHV�PDODGLHV�K}U}GLWDLUHV�GX
P}WDEROLVPH��0+0��UHSU}VHQWHQW���v����GHV�FDV�G DQDVDUTXHV�QRQ�LPPXQV�PDLV�OHXU�UHFKHUFKH�Q HVW�SDV�V\VW}PDWLTXH��HW�OHXU�LQFLGHQFH�HVW
SUREDEOHPHQW�VRXV�HVWLP}H��7URLV�JURXSHV�GH�SDWKRORJLHV�VRQW�LPSOLTX}HV���OHV�PDODGLHV�GH�VXUFKDUJH�O\VRVRPDOH�SRXU�OHVTXHOOHV�LO�H[LVWH�GHV
PDUTXHXUV �ELRFKLPLTXHV �HQ �DQW}QDWDO �SRXU �OD �SOXSDUW �G HQWUH �HOOHV� �OHV �DQRPDOLHV �GH �1�JO\FRV\ODWLRQ �GHV �SURW}LQHV �GRQW �DXFXQ �PDUTXHXU
ELRFKLPLTXH�HQ�DQW}QDWDO�Q HVW�GLVSRQLEOH�HW�OHV�DQRPDOLHV�GH�V\QWK|VH�GHV�VW}UROV�GRQW�OD�UHFKHUFKH�ELRFKLPLTXH�VH�U}VXPH�DX�VHXO�GLDJQRVWLF�GX
V\QGURPH�GH�6PLWK�/HPOL�2SLW]�GDQV�OD�PDMRULW}�GHV�FDV��/ }WXGH�GH�J|QHV�LPSOLTX}V�GDQV�OHV�DQDVDUTXHV�G RULJLQH�P}WDEROLTXH�D�}W}�G}YHORSS}H
HQ�FRPSO}PHQW�GHV�}WXGHV�ELRFKLPLTXHV��D®Q�GH�SDOOLHU�O DEVHQFH�GH�ELRPDUTXHXUV�HQ�DQW}QDWDO�OH�FDV�}FK}DQW��HW�DLQVL�DP}OLRUHU�O H[KDXVWLYLW}�GH
OD�UHFKHUFKH��VDFKDQW�TXH�GDQV�����GHV�DQDVDUTXHV�DXFXQH�}WLRORJLH�Q HVW�UHWURXY}H�

0DWmULHO�HW�0mWKRGH���8Q�SDQHO�FRPSUHQDQW����J|QHV�GH�0+0�LPSOLTX}V�GDQV�OHV�DQDVDUTXHV�QRQ�LPPXQV�D�}W}�G}YHORSS}��YDOLG}�HW�DSSOLTX}�GH
ID{RQ�SURVSHFWLYH�FKH]����I�WXV�SU}VHQWDQW�GHV�VLJQHV�G DSSHOV�}FKRJUDSKLTXHV�}YRFDWHXUV��/H�V}TXHQ{DJH�KDXW�G}ELW�D�}W}�U}DOLV}�VXU�OD
SODWHIRUPH�%LRJHQHW���+&/�VXU�1H[W6HT�����,OOXPLQD�DSU|V�FDSWXUH�SDU�SDQHO�5RFKH���1LPEHOJHQ��/D�PDMRULW}�GHV�IRHWXV�RQW�E}Q}®FL}�G XQ�ELODQ
ELRFKLPLTXH�VS}FLDOLV}�UHFKHUFKDQW�OD�SOXSDUW�GHV�PDODGLHV�GH�VXUFKDUJH�O\VRVRPDOH�SRXYDQW�VH�PDQLIHVWHU�LQ�XWHUR�

5mVXOWDWV���$XFXQ�YDULDQW�SRVVLEOHPHQW�SDWKRJ|QH�Q D�}W}�UHWURXY}�FKH]����I�WXV������GRQW�OH�ELODQ�ELRFKLPLTXH�}WDLW�SDU�DLOOHXUV�QRUPDO���H[FOXDQW
O LPSOLFDWLRQ�GHV�J|QHV�GH�QRWUH�SDQHO��3RXU�������I�WXV��DX�PRLQV��XQ�YDULDQW�GH�FODVVH������RX���D�}W}�UHWURXY}��J|QHV�13&���*/%���603'���'+&5�
HW�$37�9�$��HW�DSU|V�H[SHUWLVH��VHXO�XQ�GLDJQRVWLF�GH�&'*�V\QGURPH�GH�W\SH�&'*�$73�9�$�D�}W}�UHWHQX��������

'LVFXVVLRQ���/H�SDQHO�e�DQDVDUTXH�l�G}YHORSS}�D�SHUPLV�G }ODUJLU�OH�VSHFWUH�GHV�0+0�UHFKHUFK}HV�GHYDQW�GHV�VLJQHV�G DSSHOV�}FKRJUDSKLTXHV��,O�D
SHUPLV�OH�GLDJQRVWLF�G XQ�&'*�V\QGURPH�MXVTX DORUV�SHX�DFFHVVLEOH�DYHF�OHV�DSSURFKHV�ELRFKLPLTXHV�VWDQGDUG��/D�YDOHXU�SU}GLFWLYH�Q}JDWLYH
VHPEOH�~WUH�LQW}UHVVDQWH��HW�OH�QRPEUH�GH�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH�HVW�U}GXLW�VHORQ�QRWUH�H[S}ULHQFH�

3HUVSHFWLYHV �� �3RXU �FRQ®UPHU �O LQW}U~W �GH �QRWUH �SDQHO �e �DQDVDUTXH �l� �QRXV �SURSRVRQV �GH �SDUWLFLSHU �v �XQH �}WXGH �SURVSHFWLYH �PXOWLFHQWULTXH
QDWLRQDOH��O }WXGH�$1$0(7$%�352��YLVDQW�v�UHFKHUFKHU�FHV�SDWKRORJLHV��GH�ID{RQ�V\VW}PDWLTXH�FKH]�����I�WXV�SU}VHQWDQW�XQ�DQDVDUTXH�QRQ�LPPXQ
JUxFH�v�FH�QRXYHO�RXWLO�
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PDQHO�JXLUDW

���������'LymUHQWV�WDX[�G
KmWmURSODVPLH�DyHFWHQW�OD�GmWHFWLRQ�GHV�PXWDWLRQV�G
$'1�PLWRFKRQGULDO�GDQV�OH�VDQJ

$XWHXUV��

0DQHO�*XLUDW������=DUD�$VVRXOLQH������&\ULO�*LWLDX[������,VDEHOOH�'HVJXHUUH������$UQROG�0XQQLFK������-HDQ�3DXO�%RQQHIRQW������-XOLH�6WHDQQ������*LXOLD
%DUFLD����

���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�QHXURORJLH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���$'1PW��+}W}URSODVPLH��6DQJ��7LVVXV�DWWHLQWV

5mVXPm��

/
}WXGH�GH�O
$'1�PLWRFKRQGULDO��$'1PW��HVW�U}DOLV}H�SDU�OD�SOXSDUW�GHV�ODERUDWRLUHV�VXU�O
$'1�H[WUDLW�GH�OHXFRF\WHV��&HSHQGDQW��OHV�PXWDWLRQV�GH
O
$'1PW�SHXYHQW�~WUH�SU}VHQWHV�TXH�GDQV�OHV�WLVVXV�DWWHLQWV�HW�UHVWHU�LQG}WHFWDEOHV�GDQV�OH�VDQJ�HQ�UDLVRQ�GH�O
K}W}URSODVPLH�

1RXV�G}FULYRQV�LFL�XQ�JDU{RQ�GH����DQV�VDQV�DXFXQ�DQW}F}GHQW�IDPLOLDO��SU}VHQWDQW�XQH�P\RSDWKLH�DYHF�IDLEOHVVH�PXVFXODLUH�HW�DP\RWURSKLH�GLXVH
GHSXLV�O
xJH�GH���DQV��/
DFLGH�ODFWLTXH�GDQV�OH�VDQJ�}WDLW�}OHY}��/H�GRVDJH�GH�OD�FKD�QH�UHVSLUDWRLUH�VXU�OD�ELRSVLH�PXVFXODLUH�D�U}Y}O}�XQ�G}®FLWGX
FRPSOH[H�,9��/
}OHFWURP\RJUDSKLH�D�PRQWU}�XQ�SUR®O�P\RSDWKLTXH�

/ DQDO\VH�GH�O $'1�PLWRFKRQGULDO�SDU�V}TXHQ{DJH�v�KDXW�G}ELW�VXU�O $'1�H[WUDLW�GH�OHXFRF\WHV�D�PLV�HQ�}YLGHQFH�OD�PXWDWLRQ�P����*!$�GX
J|QH�07�7)�v�XQ�QLYHDX�WU|V�IDLEOH�G K}W}URSODVPLH������MXVWH�DX�GHVVXV�GX�VHXLO�GH�EUXLW�GH�IRQG�������/D�PXWDWLRQ�P����*!$�}WDLW�SU}VHQWH�DYHF
XQ�WDX[�GH�����GDQV�O $'1�H[WUDLW�GX�PXVFOH�HW�GH�����GDQV�O $'1�H[WUDLW�GH�FHOOXOHV�XULQDLUHV��&HWWH�PXWDWLRQ�D�G}Mv�}W}�UDSSRUW}H�FKH]�XQH
SDWLHQWH�VRXUDQW�GH�VXUGLW}�HW�G XQ�V\QGURPH�SDUNLQVRQLHQ�

&H�UDSSRUW�}ODUJLH�OH�SK}QRW\SH�DVVRFL}�v�OD�PXWDWLRQ�P����*!$�GH�O
$'1PW�07�7)�HW�VRXOLJQH�TXH�O }WXGH�GX�WLVVX�DWWHLQW�HVW�FUXFLDOH�SRXU�OD
G}WHFWLRQ�FRUUHFWH�GHV�PXWDWLRQV�GH�O
$'1PW�

3LlFH�MRLQWH���DVVLVHV������$'1PW�GRF[



1(852*c1c7,48( 6RXKLU�*XLGDUD�1DLIDU

���������0DQLIHVWDWLRQV�SV\FKLDWULTXHV�GDQV�OH�V\QGURPH�GH�Ox;�IUDJLOH���h�SURSRV�GH���FDV

$XWHXUV��

6RXKLU�*XLGDUD������+RXZH\GD�-LODQL������,PHQ�5MHE������6\ULQH�+L]HP������<DVPLQD�(ODULEL������+|OD�6DVVL������<RVUD�/DMPL������$KOHP�%HOKDM������/DPLD
%HQ�-RPDD����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���KRSLWDO�0RQJL�6OLP���7XQLV��7XQLVLH
���VHUYLFH�GH�S}GRSV\FKLDWULH��KRSLWDO�0RQJL�6OLP���7XQLV��7XQLVLH

0RWV�FOHIV���;�IUD�)05��DXWLVPH

5mVXPm��

,QWURGXFWLRQ��

/H�V\QGURPH�GH�O
;�IUDJLOH�HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�DVVRFL}H�v�XQ�KDQGLFDS�LQWHOOHFWXHO�O}JHU�v�V}Y|UH�TXL�SHXW�~WUH�DVVRFL}�v�GHV�WURXEOHV�GX
FRPSRUWHPHQW�HW�v�GHV�VLJQHV�SK\VLTXHV�FDUDFW}ULVWLTXHV��,O�HVW�G��v�O
LQKLELWLRQ�GH�OD�WUDQVFULSWLRQ�GX�J|QH�)05���;T�������FDXV}H�SDU�O
H[SDQVLRQ
GH�OD�U}S}WLWLRQ�GH�WULSOHWV��&**�Q�GDQV�VD�U}JLRQ��
�QRQ�WUDGXLWH�HW�OHV�P}WK\ODWLRQV�TXL�V
HQ�VXLYHQW��5DUHPHQW��FH�V\QGURPH�HVW�G��v�GHV
PXWDWLRQV�SRQFWXHOOHV�DX�QLYHDX�GH�)05��

2EMHFWLI��

1RWUH�REMHFWLI�HVW�GH�UDSSRUWHU�OHV�GL}UHQWHV�SU}VHQWDWLRQV�FOLQLTXHV�GX�V\QGURPH�GH�O ;�IUDJLOH�HVVHQWLHOOHPHQW�OHV�WURXEOHV�SV\FKLDWULTXHV�

2EVHUYDWLRQ��

1RXV�UDSSRUWRQV�OHV�REVHUYDWLRQV�GH���HQIDQWV�xJ}V�HQWUH���HW���DQV��D\DQW�FRQVXOW}�DX�VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV�GH
O KRSLWDO�0RQJL�6OLP��/H�HU�FDV�QRXV�D�}W}�DGUHVV}�SRXU�XQH�G\VPRUSKLH�IDFLDOH�DVVRFL}H�v�XQ��UHWDUG�JOREDO�GX�G}YHORSSHPHQW�HW�v�GHV�WUDLWV
DXWLVWLTXHV��VW}U}RW\SLHV�JHVWXHOOHV�HW�YHUEDOHV��PDXYDLVH�LQW}JUDWLRQ�VRFLDOH���/H��|PH�FDV�D�}W}�DGUHVV}�SRXU�GHV�WURXEOHV�LVRO}V�GX�VSHFWUH
DXWLVWLTXH��/H��|PH�HQIDQW�DYDLW�XQ�UHWDUG�FRJQLWLI�HW�GHV�WURXEOHV�GX�ODQJDJH��$�O LQWHUURJDWRLUH��WRXV�QRV�SDWLHQWV�}WDLHQW�LVVXV�G XQ�PDULDJH�QRQ
FRQVDQJXLQ��,OV�DYDLHQW�WRXV�XQH�KLVWRLUH�GH�P}QRSDXVH�SU}FRFH�GX�FRW}�PDWHUQHO��/H��|PH�SDWLHQW�DYDLW�GHV�DQW}F}GHQWV�IDPLOLDX[�G �KDQGLFDS
LQWHOOHFWXHO��FRXVLQV�PDWHUQHOV���$�O H[DPHQ��OD�G\VPRUSKLH�IDFLDOH�Q }WDLW�SDV�FRQVWDQWH��/H�FDU\RW\SH�VWDQGDUG�}WDLW�QRUPDO�FKH]�WRXV�QRV�SDWLHQWV�
/ }WXGH�PRO}FXODLUH�GX�J|QH�)05��D�SHUPLV�GH�FRQ®UPHU�OH�GLDJQRVWLF�GX�V\QGURPH�GH�O ;�IUDJLOH�������������

&RQFOXVLRQ��

/H�V\QGURPH�GH�O ;�IUDJLOH�GRLW�~WUH�}YRTX}�HQ�SU}VHQFH��GH�PDQLIHVWDWLRQ�QHXURSV\FKLDWULTXH���HVVHQWLHOOHPHQW�GHYDQW�XQH�KLVWRLUH�IDPLOLDOH�GH
P}QRSDXVH�SU}FRFH�HW�GH�FDV�VLPLODLUHV�GX�FRW}�PDWHUQHO��/ DEVHQFH�G XQH�G\VPRUSKLH�}YRFDWULFH�QH�GRLW�SDV�}OLPLQHU�OH�GLDJQRVWLF����

�

3LlFH�MRLQWH���6\QGURPH�GH�O
;�IUD�GRF[



6<1'520(6�0$/)250$7,)6 1DWDFKD�6ORERGD

���������3KmQRW\SH�DW\SLTXH�GxXQ�SDWLHQW�SUmVHQWDQW�XQ�V\QGURPH�GH�%DUGHW�%LHGO�W\SH��

$XWHXUV��

1DWDFKD�6ORERGD������/D�WLWLD�/DPEHUW������9LRULFD�&LRUQD������$QJH�/LQH�%UXHO������)U}G}ULF�7UDQ�0DX�7KHP������9ODGLPLU�*RPROD������-HDQ�/RXLV
/HPHOOH������2OLYLHU�.OHLQ������0DULH�&KULVWLQH�&DPRLQ�6FKZHLW]HU������0DULH�0DJQDYDFFD������0DULH�/DXUH�(V]WR������&DUROH�/HJDJQHXU������&KULVWRSKH
3KLOLSSH������&}OLQH�%RQQHW������%UXQR�/HKHXS����

���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+58�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
���/DERUDWRLUH�G LQQRYDWLRQ�HQ�GLDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��8)������3ODWHIRUPH�GH�%LRORJLH�+RVSLWDOR�8QLYHUVLWDLUH��&+8�'LMRQ
%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�&KLUXUJLH�,QIDQWLOH�9LVF}UDOH��&+58�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�1HXURFKLUXUJLH�3}GLDWULTXH��&+58�1DQF\��1DQF\��)UDQFH
���6HFWHXU�S}GLDWULTXH�GH�1}SKURORJLH�'LDO\VH�7UDQVSODQWDWLRQ�U}QDOH��&+58�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
���8QLW}�G (QGRFULQRORJLH�HW�GH�'LDE}WRORJLH�S}GLDWULTXH��&+58�1DQF\��1DQF\��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��&+58�1DQF\��1DQF\��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�%DUGHW�%LHGO��LPSHUIRUDWLRQ�DQDOH��DPELJX�W}�VH[XHOOH

5mVXPm��

1RXV�SU}VHQWRQV�LFL�XQ�FDV�GH�V\QGURPH�SRO\PDOIRUPDWLI�GH�G}FRXYHUWH�DQW}QDWDOH��DYHF�FRPPH�VLJQHV�G DSSHO�}FKRJUDSKLTXHV���GHV�JURV�UHLQV
K\SHU}FKRJ|QHV��DYHF�GL}UHQFLDWLRQ�FRUWLFRP}GXOODLUH�QRUPDOH��XQH�SU}VRPSWLRQ�GH�FRPPXQLFDWLRQ�LQWHUYHQWULFXODLUH��&,9��HW�XQH�KH[DGDFW\OLH��o
OD�QDLVVDQFH��O HQIDQW�SU}VHQWDLW�XQH�G\VUDSKLH�VSLQDOH�ORFDOLV}H�v�OD�U}JLRQ�ORPER�VDFU}H��XQ�H[F|V�GH�SHDX�QXFDOH��XQH�KH[DGDFW\OLH�SRVW�D[LDOH�GH
OD �PDLQ �GURLWH �HW �GX �SLHG �JDXFKH� �XQH �FDUGLRSDWKLH �GH �W\SH �&,9 �VRXV�YDOYXODLUH� �XQH �G\VPRUSKLH �DYHF �PDFURVWRPLH �v �O|YUH �®QH �HW �GHV �RUHLOOHV
G DVSHFW�IDXQHVTXH��8QH�LPSHUIRUDWLRQ�DQDOH�HW�GHV�PDOIRUPDWLRQV�GHV�RUJDQHV�J}QLWDX[�RQW�}JDOHPHQW�}W}�UHWURXY}HV��GDQV�XQ�FRQWH[WH�GH
FDU\RW\SH�QRUPDO����;<��8QH�}FKRJUDSKLH�SHOYLHQQH�Q}RQDWDOH�D�WURXY}�OD�SU}VHQFH�GH�WHVWLFXOHV��VDQV�YLVXDOLVDWLRQ�GH�VWUXFWXUH�}YRTXDQW�XQ
XW}UXV� �/H �ELODQ �KRUPRQDO �HHFWX} �v �� �MRXUV �GH �YLH �D �PRQWU} �GHV �V}FU}WLRQV �QRUPDOHV �SRXU �XQ �QRXYHDX�Q} �GH �VH[H �PDVFXOLQ� �8QH �DQDO\VH �SDU
V}TXHQ{DJH�KDXW�G}ELW�GH�O H[RPH�D�U}Y}O}�XQH�G}O}WLRQ�KRPR]\JRWH�HPSRUWDQW�OHV�H[RQV���v����10B��������GX�J|QH�%%6���,O�V DJLW�G XQH
YDULDWLRQ�SDWKRJ|QH�G}Mv�UDSSRUW}H�GDQV�OD�OLWW}UDWXUH��(Q�WK}RULH��FH�&19�HQWUD�QH�XQH�G}O}WLRQ�HQ�SKDVH�GH����DD�DHFWDQW�OH�GRPDLQH�753�GH�OD
SURW}LQH�%%6���

/D�SDUWLFXODULW}�GH�FH�SDWLHQW�HVW�OD�SU}VHQFH�G
DQRPDOLHV�J}QLWR�DQDOHV��LQKDELWXHOOHPHQW�UDSSRUW}HV�GDQV�OHV�FDV�GH�%%6�DYHF�FDU\RW\SH����;<�
1RXV�GLVFXWRQV�GX�FKHYDXFKHPHQW�FOLQLTXH�GH�FH�WDEOHDX�DYHF�GL}UHQWHV�FLOLRSDWKLHV�HW�G DXWUHV�V\QGURPHV��/D�GHVFULSWLRQ�G
DXWUHV�FDV�GH�%%6�RX
GH�FLOLRSDWKLHV�SU}VHQWDQW�OH�P~PH�W\SH�G
DQRPDOLHV�J}QLWDOHV�SRXUUDLW�~WUH�XWLOH�SRXU�SU}FLVHU�OH�P}FDQLVPH�TXL�D�FRQGXLW�v�FHWWH�PDOIRUPDWLRQ
VH[XHOOH�FKH]�QRWUH�SDWLHQW�

3LlFH�MRLQWH���%%6����6ORERGD�1���$EVWUDFW�7RXUV�Y����IUDQ{DLV�GRF[
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&ODLUH�&gFLOH�0LFKRQ

���������/H�&HQWUH�1DWLRQDO�GH�5HVVRXUFHV�3V\FKRORJLTXHV�GH�OD�)LOLlUH�&DUGLRJHQ���UHWRXU�GxH[SmULHQFH

$XWHXUV��

0DULH�/LVH�%DERQQHDX���������&ODLUH�&}FLOH�0LFKRQ���������9LQFHQW�3UREVW���������3KLOLSSH�&KHYDOLHU���������'DPLHQ�%RQQHW���������3KLOLSSH�&KDUURQ����
��

���)LOL|UH�1DWLRQDOH�GH�6DQW}�&DUGLRJHQ��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�5\WKPLTXHV�&DUGLDTXHV��&+8�1DQWHV��1DQWHV��)UDQFH
���)LOL|UH�1DWLRQDOH�GH�6DQW}�&DUGLRJHQ��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�5\WKPRORJLH�&DUGLDTXH��+�SLWDO�/RXLV�3UDGHO��+&/���/\RQ��)UDQFH
���)LOL|UH�1DWLRQDOH�GH�6DQW}�&DUGLRJHQ��+�SLWDO�/RXLV�3UDGHO��+&/���/\RQ��)UDQFH
���6HUYLFH�GH�&DUGLRORJLH�3}GLDWULTXH�HW�&RQJ}QLWDOH��+�SLWDO�1HFNHU��3DULV��)UDQFH
���)LOL|UH�1DWLRQDOH�GH�6DQW}�&DUGLRJHQ��+�SLWDO�1HFNHU��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�&DUGLDTXHV�+}U}GLWDLUHV��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���&HQWUH�1DWLRQDO�GH�5HVVRXUFHV�3V\FKRORJLTXHV��&DUGLRJ}Q}WLTXH��$FFRPSDJQHPHQW�SV\FKRORJLTXH��2ULHQWDWLRQ��5}VHDX��&RQVHLO

5mVXPm��

&RQWH[WH���/D�)LOL|UH�1DWLRQDOH�GH�6DQW}�&DUGLRJHQ�D�VRXKDLW}�FRQWULEXHU�v�IDLUH�UHFRQQDLWUH�O LPSRUWDQFH�GH�OD�GLPHQVLRQ�SV\FKLTXH�GDQV�OHV
PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV�RX�UDUHV��0&+�5���v�FRQFRXULU�v�VRQ�LQW}JUDWLRQ�GDQV�OD�SULVH�HQ�FKDUJH�JOREDOH�HW�v��XYUHU�v�O }JDOLW}�G DFF|V�v
XQH�FRQVXOWDWLRQ�SV\FKRORJLTXH�VXU�O HQVHPEOH�GX�WHUULWRLUH��0LV�HQ�SODFH�HQ�MDQYLHU�������OH�&HQWUH�1DWLRQDO�GH�5HVVRXUFHV�3V\FKRORJLTXHV��&153�
FRRUGRQQ}�SDU���SV\FKRORJXHV��D�SHUPLV��GHSXLV���DQV��GH�U}GXLUH�FRQVLG}UDEOHPHQW�OHV�LQ}JDOLW}V�WHUULWRULDOHV�G DFF|V�v�XQH�FRQVXOWDWLRQ�DYHF�XQ
SV\FKRORJXH�SRXU�OHV�SHUVRQQHV�FRQFHUQ}HV��/HV�SV\FKRORJXHV�FRRUGLQDWULFHV�SURSRVHQW�HQ�HHW�GHV�FRQVXOWDWLRQV�W}O}SKRQLTXHV�SRXU�DFFXHLOOLU�OHV
GHPDQGHV�HW�RULHQWHU�DX�PLHX[�YHUV�OHV�U}VHDX[�OLE}UDO�HW�KRVSLWDOLHU��3RXU�OHV�DLGHU�GDQV�FHWWH�PLVVLRQ��HOOHV�G}YHORSSHQW�XQ�DQQXDLUH�GH
SV\FKRORJXHV�HW�SV\FKLDWUHV�OLE}UDX[�FRPSRUWDQW�v�FH�MRXU�SU|V�GH�����FRUUHVSRQGDQWV�VXU�O HQVHPEOH�GX�WHUULWRLUH�

2EMHFWLIV���/HV�REMHFWLIV�GX�&153�VRQW������GH�FRPSO}WHU�OHV�GLVSRVLWLIV�H[LVWDQWV�SDU�OH�G}YHORSSHPHQW�HW�OD�FRRUGLQDWLRQ�G XQ�U}VHDX�QDWLRQDO�GH
SV\FKRORJXHV�HW�SV\FKLDWUHV�VHQVLELOLV}V�DX[�SUREO}PDWLTXHV�GHV�0&+�5�����GH�IDFLOLWHU�O DFF|V�GH�WRXV�v�XQH�DLGH�SV\FKRORJLTXH�GH�SUR[LPLW}�
UDSLGH �HW �DGDSW}H �DX[ �SUREO}PDWLTXHV �VS}FL®TXHV �GHV �0&+�5� ��� �GH �FRQWULEXHU �v �O KDUPRQLVDWLRQ �GHV �SUDWLTXHV �GHV �SV\FKRORJXHV �DX �VHLQ �GHV
FRQVXOWDWLRQV�VS}FLDOLV}HV�

0LVVLRQV �� �/HV �PLVVLRQV �GX �&153 �VRQW �� ��� �OH �G}YHORSSHPHQW �G XQ �DQQXDLUH �QDWLRQDO �GH �SV\FKRORJXHV �HW �GH �SV\FKLDWUHV �VHQVLELOLV}V �DX[
SUREO}PDWLTXHV �GHV �0&+�5� ��� �O RULHQWDWLRQ �GHV �SHUVRQQHV �FRQFHUQ}HV �YHUV �O XQ �GH �FHV �SURIHVVLRQQHOV �GH �SUR[LPLW}� ��� �OD �IRUPDWLRQ �GHV
SURIHVVLRQQHOV�GH�VDQW}�HW�GHV�DFWHXUV�GHV�DVVRFLDWLRQV�����O DSSXL�v�WRXW�SURIHVVLRQQHO�GH�WHUUDLQ�RX�PHPEUHV�GHV�DVVRFLDWLRQV�FRQIURQW}V�v�XQH
VLWXDWLRQ�FRPSOH[H�����OD�FRRUGLQDWLRQ�GH�JURXSHV�GH�WUDYDLO�GHV�SV\FKRORJXHV�GHV�FRQVXOWDWLRQV�VS}FLDOLV}HV��VHUYLFHV�GH�FDUGLRORJLH��J}Q}WLTXH������
SRXU�FRQWULEXHU�v�O KDUPRQLVDWLRQ�GHV�SUDWLTXHV�����O DLGH�v�O }ODERUDWLRQ�GH�MRXUQ}HV�G LQIRUPDWLRQ��OD�U}GDFWLRQ�GH�GRFXPHQWV�RX�OD�PLVH�HQ�SODFH
GH�SURMHWV�GH�UHFKHUFKH�

(YROXWLRQ���'HSXLV�VD�FU}DWLRQ��OHV�GHPDQGHV�DGUHVV}HV�DX�&153�RQW�}W}�PXOWLSOL}HV�SDU���HQWUH������HW�������(Q�������FHV�����GHPDQGHV
}PDQHQW�PDMRULWDLUHPHQW�GHV�SDWLHQWV�HW�GH�OHXUV�SURFKHV��SXLV�GHV�DVVRFLDWLRQV�HW�GHV�SURIHVVLRQQHOV�GH�VDQW}��/HXU�REMHW�HVW�PXOWLSOH��HW�DYHF�OH
WHPSV �}YROXH �SOXV �SDUWLFXOL|UHPHQW �YHUV �O RULHQWDWLRQ �YHUV �XQ �SV\FKRORJXH� �OH �G}EULH®QJ �GH �VLWXDWLRQV �GH �FULVH� �OD �FRQFHSWLRQ �GH �IRUPDWLRQV ��GH
SURIHVVLRQQHOV�HW�DVVRFLDWLIV��

&RQFOXVLRQ���$SU|V���DQV�G DFWLYLW}V��LO�DSSDUDLW�TXH�OH�QRPEUH�HW�OD�QDWXUH�GHV�GHPDQGHV�DGUHVV}HV�DX�&153�FRQ®UPHQW�O LQW}U~W�HW�OD�SHUWLQHQFH�GH
O H[LVWHQFH�G XQ�WHO�FHQWUH��$�FH�MRXU��SOXVLHXUV�)LOL|UHV�VROOLFLWHQW�OHV�FRQVHLOV�GHV�SV\FKRORJXHV�FRRUGLQDWULFHV�HW�VRXO|YHQW�OD�TXHVWLRQ�GH�G}SOR\HU
FH�W\SH�GH�GLVSRVLWLI�SRXU�G DXWUHV�SDWKRORJLHV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 3$75,&.�('(5<

���������6\QGURPH�GH�-RXEHUW�HW�DQRPDOLHV�FLOLDLUHV�FDXVmV�SDU�GHV�PXWDWLRQV�GH�518�$7$&

$XWHXUV��

'HHSDN�.+$75,������$XGUH\�38728;���������6RSKLH�.$/7(1%$&+���������6DUDK�*52772������&DUROLQH�0,&+27������$OLFLD�%(6621������$XGULF�&2/2*1(
��������&ODUD�%(12,7�3,/9(1���������9LQFHQW�/$&52,;������$QQH�/RXLVH�/(87(1(**(5������7DQLD�$77(�%,7$&+������6\OYLH�0$=2<(5������0DULRQ
'(/286������3DWULFN�('(5<�������

���(TXLSH�*}Q}WLTXH�GX�1HXURG}YHORSSHPHQW��&HQWUH�GH�5HFKHUFKHV�HQ�1HXURVFLHQFHV�GH�/\RQ��805�����&156��,QVHUP�8������8QLYHUVLW}�/\RQ��
%URQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&HQWUH�GH�U}I}UHQFH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���'}SDUWHPHQW�G
KLVWRORJLH��HPEU\RORJLH�HW�F\WRJ}Q}WLTXH��1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH
���8QLYHUVLW}�3DULV�'HVFDUWHV���6RUERQQH�3DULV�&LW}��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��0DWHUQLW}�3RUW�5R\DO��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��0DWHUQLW}�3RUW�5R\DO��$3+3��3DULV��)UDQFH
���,15,$�(UDEOH��805������&156�/%%(��8QLYHUVLW}�GH�/\RQ��9LOOHXUEDQQH��)UDQFH
���8�����,QVHUP��8QLYHUVLW}�GH�3DULV��1HXUR'LGHURW��3DULV��)UDQFH
���'}SDUWHPHQW�G
+LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}��3DULV��)UDQFH

0RWV�FOHIV���518�$7$&��(SLVVDJH�PLQHXU��6\QGURPH�GH�-RXEHUW��FLOLRSDWKLH

5mVXPm��

1RWUH�}TXLSH�HW�G DXWUHV�RQW�PRQWU}�TXH�GHV�PXWDWLRQV�ELDOO}OLTXHV�GX�J|QH�518�$7$&�VRQW�DVVRFL}HV�DX�QDQLVPH�PLFURF}SKDOLTXH�GH�W\SH��
�023'���RX�V\QGURPH�GH�7D\EL�/LQGHU��7$/6��20,0����������FDUDFW}ULV}�SDU�GHV�PDOIRUPDWLRQV�F}U}EUDOHV�V}Y|UHV��XQ�QDQLVPH��XQH�G\VPRUSKLH�HW
XQ�G}F|V�SU}FRFH�DLQVL�TX v�GHX[�DXWUHV�V\QGURPHV�PRLQV�V}Y|UHV��OH�V\QGURPH�GH�5RLIPDQ��56��20,0���������HW�OH�V\QGURPH�GH�/RZU\�:RRG
�/:6��20,0����������518�$7$&�HVW�WUDQVFULW�HQ�XQ�SHWLW�$51�QXFO}DLUH�QRQ�FRGDQW��O $51VQ�8�DWDF��TXL�HVW�XQ�FRPSRVDQW�GX�VSOLF}RVRPH�PLQHXU
LPSOLTX}�GDQV�O }SLVVDJH�GH�PRLQV�GH����GHV�LQWURQV�GX�J}QRPH��OHV�LQWURQV�8���RX�PLQHXUV��HQYLURQ�����LQWURQV�8���U}SDUWLV�GDQV�����J|QHV���/D
SK\VLRSDWKRORJLH�GHV�PDOIRUPDWLRQV�REVHUY}HV�GDQV�FHV�V\QGURPHV�HW�GX�G}F|V�SU}FRFH�GHV�SDWLHQWV�7$/6�UHVWH�LQFRQQXH�

'DQV�FH�WUDYDLO� �QRXV�UDSSRUWRQV�XQH�PXWDWLRQ�KRPR]\JRWH�GH�518�$7$&� �Q���*�!�$�SU}F}GHPPHQW�LGHQWL®}H�FKH]�SOXVLHXUV�SDWLHQWV�5RLIPDQ�
FKH]�GHX[�SDWLHQWV�QRQ�DSSDUHQW}V�SU}VHQWDQW�XQ�V\QGURPH�GH�-RXEHUW��-%76��DYHF�XQH�DJ}Q}VLH�K\SRSODVLH�GX�YHUPLV�F}U}EHOOHX[��XQ�VLJQH�GH�OD
GHQW �PRODLUH �VXU �O ,50 �HW �G DXWUHV �VLJQHV �DSSDUWHQDQW �VRLW �DX �VSHFWUH �GX �V\QGURPH �GH �5RLIPDQ ��UHWDUG �GH �FURLVVDQFH� �G}®FLW �LPPXQLWDLUH�
K}SDWRP}JDOLH�� �VRLW �DX �VSHFWUH �GHV �FLOLRSDWKLHV ��SRO\GDFW\OLH��

'H�ID{RQ�FRQFRUGDQWH� �XQH�DQDO\VH�GHV�WHUPHV�*2�GHV�J|QHV�FRPSRUWDQW �XQ�LQWURQ�8���PRQWUH�XQ�HQULFKLVVHPHQW�HQ�J|QHV�FRGDQW �GHV
FRPSRVDQWV�GX�FHQWURVRPH�FLO�SULPDLUH�HW�QRV�}WXGHV�WUDQVFULSWRPLTXHV�HHFWX}HV�GDQV�GHV�®EUREODVWHV�G}ULY}V�GH�SDWLHQWV�7$/6�RQW�PRQWU}�XQ
QLYHDX�}OHY}�GH�U}WHQWLRQ�G LQWURQV�8���GDQV�OHV�J|QHV�FLOLDLUHV��'H�SOXV��OD�SHUWH�GH�IRQFWLRQ�G X�DWDF�P}GL}H�SDU�GHV�PRUSKROLQRV��02��FKH]�OH
SRLVVRQ�]|EUH�HVW�DVVRFL}H�v�GHV�DQRPDOLHV�V}Y|UHV�GX�G}YHORSSHPHQW�LQFOXDQW�XQH�FRXUEXUH�GH�O D[H�GX�FRUSV��GHV�N\VWHV�SURQ}SKULTXHV�HW�GHV
G}IDXWV�GHV�RWROLWKHV��WRXV�FDUDFW}ULVWLTXHV�GH�G}IDXWV�FLOLDLUHV�FKH]�OH�SRLVVRQ�]|EUH��DLQVL�TX v�XQH�PLFURF}SKDOLH��GHV�K}PRUUDJLHV�F}U}EUDOHV�HW
XQ��G|PH�FDUGLDTXH��1RXV�DYRQV�REVHUY}�TXH�OD�IU}TXHQFH�HW�OD�V}Y}ULW}�GH�FHV�SK}QRW\SHV�G}SHQGHQW�GH�OD�GRVH�GH�02�LQMHFW}V�HW�VRQW�FRUU}O}HV
DX�QLYHDX�GH�U}WHQWLRQ�GHV�LQWURQV�8����PDLV�SDV�8���WHVW}V��/H�SK}QRW\SH�GHV�PRUSKDQWV�HW�O }SLVVDJH�G LQWURQV�8���GH�J|QHV�FLOLDLUHV�VRQW
UHVWDXU}V�SDU�OD�FR�LQMHFWLRQ�GX�VQ51$�8�DWDF�KXPDLQ�VDXYDJH��PDLV�SDV�RX�SHX�SDU�OD�FR�LQMHFWLRQ�GHV�VQ51$�SRUWHXUV�GHV�PXWDWLRQV�7$/6�Q���*�!
$�HW�Q���*�!�$�RX�-%76�56�Q���*�!�$��/ HQVHPEOH�GH�FHV�U}VXOWDWV�FRQ®UPHQW�TX XQ�SK}QRW\SH�FLOLDLUH��GRQW�OH�V\QGURPH�GH�-RXEHUW��SHXYHQW�~WUH
FDXV}V�SDU�GHV�PXWDWLRQV�GX�J|QH�518�$7$&���

3LlFH�MRLQWH���$EVWUDFW�&LOB®QDO�GRF[
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VDUDK�EHUUDGD

���������&RQVHLO�JmQmWLTXH�GDQV�OD�PDODGLH�GH�3RPSH�����FDV�

$XWHXUV��

VDUDK�EHUUDGD������KRVVDP�KLODO�HOLGULVVL������-DEUDQ�*KL]ODQ������QDGLD�6HUEDWL������IDWHP�]DKHUD�2XWDWWDOHE������+LQG�'HKEL�������

���VHUYLFH�GH�J}Q}WLTXH�P}GLFDO���&+8�&DVDEODQFD��FDVDEODQFD��0DURF
���ODERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�HW�SKDUPDFLH�&DVDEODQFD���)DFXOW}�GH�0}GHFLQH�HW�GH�SKDUPDFLH
&DVDEODQFD��FDVDEODQFD��0DURF

0RWV�FOHIV���PDODGLH�GH�3RPSH��GLDJQRVWLTXH��FRQVHLO�J}Q}WLTXH�

5mVXPm��

/D�PDODGLH�GH�3RPSH��RX�JO\FRJ}QRVH�GH�W\SH�,,��HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��GXH�v�XQ�G}IDXW�G DFWLYLW}
GH�O K\GURODVH�O\VRVRPDO��*$$���HOOH�HVW�GH�V\PSWRPDWRORJLH�YDULDEOH�UHJURXSDQW��XQH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��XQH�IDLEOHVVH�PXVFXODLUH�
HW�XQH�DOW}UDWLRQ�GH�OD�IRQFWLRQ�UHVSLUDWRLUH��,O�H[LVWH���IRUPHV��IRUPH�DGXOWH��DGROHVFHQW��HW�LQIDQWLOH�TXL�HVW�OD�SOXV�V}Y|UH�HW�TXL�HQJDJH�OH�SURQRVWLF
YLWDO�

���1RWUH�WUDYDLO�HVW�XQH�}WXGH�U}WURVSHFWLYH�LQW}UHVVHQW���IDPLOOHV�D\DQW�GHV�HQIDQWV�G}F|GHV�VXLWH�v�OD�PDODGLH�GH�SRPSH��VXLYLHV�HQ�FRQVXOWDWLRQ�GH
J}Q}WLTXH�P}GLFDOH�GX�&+8�&DVDEODQFD��/H�EXW�GH�QRWUH�}WXGH�HVW�GH�G}FULUH�OH�SUR®O�FOLQLTXH��SDU�DFOLQLTXH�HW�J}Q}WLTXH�GH�OD�PDODGLH�GH�3RPSH���

��1RXV�UDSSRUWDQW�OH�FDV�GH���IDPLOOHV��DYHF�XQ�PDULDJH�FRQVDQJXLQ�GH��HU�GHJU}��DGUHVV}HV�SRXU�XQ�G}F|V�v�XQ�xJH�MHXQH�GH�OHXUV�HQIDQWV�VXLWH�v�OD
PDODGLH�GH�SRPSH��/D�SUHPL|UH�IDPLOOH�OH�G}F|V�GH���HQIDQWV��GDQV�OD��HPH�IDPLOOH�G}F|V�G XQH�®OOH�XQLTXH��'DQV�OH�P~PH�FRQWH[WH�FOLQLTXH��LOV
SU}VHQWHQW� �XQH �FDUGLRP\RSDWKLH �K\SHUWURSKLH �HW �GHV �LQIHFWLRQV �UHVSLUDWRLUH �D �U}S}WLWLRQ� �OH �GLDJQRVWLF �D �}W} �FRQ®UP} �SDU �XQ �GRVDJH �GH �DOSKD
JOXFRVLGDVH�DFLGH�VXU�OH�VDQJ��XQH�}WXGH�J}Q}WLTXH�Q D�SDV�SX�~WUH�U}DOLV}�YXH�OH�G}F|V�SU}FRFH�GHV�HQIDQWV��8Q�FRQVHLO�J}Q}WLTXH�HVW�U}DOLV}�FKH]
OHV���IDPLOOHV�

��8Q�GLDJQRVWLTXH�SU}FRFH�G|V�OHV�SUHPLHUV�V\PSW�PHV��HW�XQH�G}WHUPLQDWLRQ�GX�VWDWXW�GX�&5,0��FURVV�U}DFWLYH�LPPXQH�PDW}ULHO��HQ�XUJHQFH�HVW
SU}FRQLV}H �DYDQW �WRXWH �SULVH �HQ �FKDUJH� �D\DQW �XQ �LQW}U~W �SURQRVWLTXH �HW �SRXYDQW �FRQGLWLRQQHU �OHV �LQGLFDWLRQV �WK}UDSHXWLTXHV �SDU �GHV
LPPXQRVXSSUHVVHXUV�WUDQVLWRLUH��8Q��FRQVHLO�J}Q}WLTXH�FKH]�OD�IDPLOOH�GRLW�~WUH�U}DOLV}���SRXU�OH�PHLOOHXU�GHV�HQIDQWV�v�YHQLU�

��0RWV�FO}V���PDODGLH�GH�SRPSH��GLDJQRVWLTXH��FRQVHLO�J}Q}WLTXH�

��

�

3LlFH�MRLQWH���&RQVHLO�J}Q}WLTXH�GDQV�OD�PDODGLH�GH�3RPSH�VXU���FDV�GRF[



0$/$',(6�0c7$%2/,48(6�(7
0,72&+21'5,$/(6

1DGLD�*$*,

���������%LODQ�FXSULTXH�HW�PDODGLH�GH�:LOVRQ���UmVXOWDWV�GH�GHX[�DQQmHV�GH�GRVDJH

$XWHXUV��

1DGLD�*$*,������%28&+5$�28$+',������:,66(0�&+(5,),������/\|FH�<$5*8,����

�����&+8�0XVWDSKD�G
$OJHU��$OJHU��)UDQFH

0RWV�FOHIV���0DODGLH�GH�:LOVRQ��&}UXORSODVPLQH��&XLYUH�VDQJXLQ��FXLYUH�XULQDLUH��$73�%�

5mVXPm��

/D�PDODGLH�GH�:LOVRQ��20,0���������RX�G}J}Q}UHVFHQFH�K}SDWR�OHQWLFXODLUH�HVW�XQH�WR[LFRVH�FXSULTXH�DXWRVRPLTXH�U}FHVVLYH��U}VXOWDQW�G XQH
PXWDWLRQ�GX�J|QH�GX�WUDQVSRUWHXU�K}SDWLTXH�GX�FXLYUH���O $73��%�

(OOH�VH�FDUDFW}ULVH�SDU�XQH�DFFXPXODWLRQ�WLVVXODLUH�GX�FXLYUH�OLEUH��HVVHQWLHOOHPHQW�K}SDWLTXH��F}U}EUDOH�HW�S}ULFRUQ}HQQH�

6RQ�GLDJQRVWLF�HVW�VRXYHQW�GL°FLOH�FDU�UHSRVH�VXU�XQ�IDLVFHDX�G DUJXPHQWV�FOLQLTXHV��ELRORJLTXHV��F}UXORSODVPLQH��FXLYUH�VDQJXLQ�HW�FXLYUH�XULQDLUH�
HW�UDGLRORJLTXHV��/
DQDO\VH�PRO}FXODLUH�GX�J|QH�$73�%�HVW�DFWXHOOHPHQW�OH�WHVW�GH�U}I}UHQFH��&HSHQGDQW�OH�SULQFLSDO�}FXHLO�GX�GLDJQRVWLF�J}Q}WLTXH
HVW�OH�QRPEUH�LPSRUWDQW�GH�PXWDWLRQV�HW�GH�SRO\PRUSKLVPHV�U}SHUWRUL}V�

/H�FXLYUH�}FKDQJHDEOH�V}ULTXH��&X(;&��HW�OH�FDOFXO�GX�5(&�>UDWLR�&X(;&���&XLYUH�V}ULTXH�WRWDO��&X7�@�RQW�U}FHPPHQW�}W}�G}FULWV�FRPPH�GHV
PDUTXHXUV�SURPHWWHXUV�SRXU�OH�GLDJQRVWLF�HW�OH�VXLYL�WK}UDSHXWLTXH�GHV�PDODGHV�:LOVRQLHQV�

3DU�FH�WUDYDLO��QRXV�SU}VHQWRQV�OHV�U}VXOWDWV�GH�GHX[�DQQ}HV�GH�GRVDJH�HHFWX}�GDQV�QRWUH�VHUYLFH�

3LlFH�MRLQWH���%LODQ�FXSULTXH�HW�PDODGLH�GH�:LOVRQ�GRF[



21&2*c1c7,48( 0DKHU�.KDUUDW

���������/D�VLJQDWXUH�GH�OD�PmWK\ODWLRQ�GH�5$66)�$�HW�+,1���GDQV�OH�FDQFHU�GX�VHLQ�FKH]�OD�SRSXODWLRQ�7XQLVLHQQH

$XWHXUV��

+D\HW�5DGLD�=HJJDU������5DEDE�7RXDWL�7RXDWL������.KDOHG�5DKDO������2OID�$GRXQL������,OKHP�%HWWDLHE������$LGD�*RXFKD������6HOPD�.DPRXQ������0DKHU
.KDUUDW����

�����8QLYHUVLW\�RI�7XQLV�(O�0DQDU��)DFXOW\�RI�0HGLFLQH�RI�7XQLV��/5��(6���+XPDQ�*HQHWLFV�/DERUDWRU\��7XQLV��7XQLVLD��7XQLV��7XQLVLH
�����6HUYLFH�GH�&KLUXUJLH�&DUFLQRORJLTXH��,QVWLWXW�6DODK�$]DL]�GH�7XQLV��7XQLVLH��7XQLV��7XQLVLH
�����'HSDUWPHQW�RI�,PPXQRKLVWRF\WRORJ\��6DODK�$]D�]�&DQFHU�,QVWLWXWH��7XQLV��7XQLVLD��7XQLV��7XQLVLH

0RWV�FOHIV���&DQFHU�GX�VHLQ��P}WK\ODWLRQ��+,1����5$66)�$��06�+50

5mVXPm��

/HV�PRGL®FDWLRQV�}SLJ}Q}WLTXHV�RQW �}W} �SU}VHQW}HV�FRPPH�}WDQW �LPSOLTX}HV�GDQV�OD �FDUFLQRJHQ|VH�PDPPDLUH� �SUHPL|UH�FDXVH�GH�G}F|V�SDU �OH
FDQFHU�FKH]�OD�IHPPH��'DQV�FH�FRQWH[WH��OD�P}WK\ODWLRQ�GH�O $'1�FRQVWLWXH�XQ�D[H�GH�UHFKHUFKH�SURPHWWHXU�SXLVTX LO�D�}W}�G}PRQWU}�TXH�FH
P}FDQLVPH�VXUYLHQGUDLHQW�W�W�GDQV�OH�G}YHORSSHPHQW�GX�FDQFHU�HW�MRXHUDLHQW�DLQVL�XQ�U�OH�WRXW�DXVVL�LPSRUWDQW�TXH�OHV�PRGL®FDWLRQV�J}Q}WLTXHV���

/ REMHFWLI�GH�FHWWH�}WXGH�}WDLW�GH�G}WHUPLQHU�OH�VWDWXW�GH�P}WK\ODWLRQ�SURSUH�DX[�SURPRWHXUV�GH�GHX[�J|QHV��+,1���HW�5$66)�$��HW�G DVVRFLHU�OHXUV
DVVRFLDWLRQV�DYHF�OHV�FDUDFW}ULVWLTXHV�FOLQLFR�SDWKRORJLTXHV�FKH]�GHV�SDWLHQWHV�WXQLVLHQQHV�DWWHLQWHV�G XQ�FDQFHU�GX�VHLQ�VSRUDGLTXH�

/ DQDO\VH�GH�OD�P}WK\ODWLRQ�D�}W}�HHFWX}H�DX�QLYHDX�GHV�WLVVXV�WXPRUDX[�DLQVL�TX DX�QLYHDX�GHV�WLVVXV�DGMDFHQWV�FRUUHVSRQGDQWV�GDQV�XQH�FRKRUWH
GH ��� �SDWLHQWHV �7XQLVLHQQHV� �PR\HQQDQW �OD �WHFKQLTXH �VHPL�TXDQWLWDWLYH �e �0HWK\ODWLRQ�6HQVLWLYH �+LJK �5HVROXWLRQ0HOWLQJ �l ��06�+50�� �$®Q
G DP}OLRUHU�OHV�U}VXOWDWV�REWHQXV�HW�REWHQLU�XQ�SRXUFHQWDJH�H[DFW�GH�P}WK\ODWLRQ��QRXV�DYRQV�XWLOLV}�OD�IRQFWLRQ�G LQWHUSRODWLRQ�SRO\QRPLDOHV
e�SRO\®W�l�GX�ORJLFLHO�0DWODE��7KH�0DWK:RUNV��,QF��86$��

/HV �WDX[ �GH �P}WK\ODWLRQ �LGHQWL®}V� �GH �+,1�� �HW �GH �5$66)�$� �}WDLHQW �VLJQL®FDWLYHPHQW �SOXV �}OHY}V �GDQV �OHV �WLVVXV �WXPRUDX[ �TXH �GDQV �OHV �WLVVXV
DGMDFHQWV��/D�P}WK\ODWLRQ�GH�+,1���D�PRQWU}�XQH�IRUWH�FRUU}ODWLRQ�HQWUH�OH�WLVVX�WXPRUDO�HW�OH�WLVVX�DGMDFHQW��FRH°FLHQW�GH�3HDUVRQ��UKR� ��������S
���������7DQGLV�TXH�OD�P}WK\ODWLRQ�GH�5$66)�$�D�PRQWU}�XQH�FRUU}ODWLRQ�PR\HQQH�HQWUH�OH�WLVVX�WXPRUDO�HW�OH�WLVVX�DGMDFHQW��FRH°FLHQW�GH�3HDUVRQ�
UKR� ��������S���������

/ DQDO\VH�GH�O DVVRFLDWLRQ�HQWUH�OD�P}WK\ODWLRQ�HW�OHV�GRQQ}HV�FOLQLTXHV�RQW�U}Y}O}�TXH�GH�O K\SHUPHWK\ODWLRQ�GX�J|QH�+,1���}WDLW�VWDWLVWLTXHPHQW
DVVRFL}H�DX�U}FHSWHXU�GH�OD�SURJHVW}URQH���S �������

&HWWH�}WXGH�LOOXVWUH�OH�SRWHQWLHO�GH�QRWUH�P}WKRGH�D®Q�GH�G}WHUPLQHU�OH�SUR®O�GH�P}WK\ODWLRQ�GH�O $'1�SDU�06�+50��TXL�SU}VHQWH�O DYDQWDJH�G ~WUH
UDSLGH� �®DEOH� �HW �UHODWLYHPHQW �SHX �FRXWHXVH� �1RV �U}VXOWDWV �VXJJ|UHQW �TXH �OD �P}WK\ODWLRQ �GHV �J|QHV �+,1� �HW �5$66)�$ �SRXUUDLW �DYRLU �XQ �LQW}U~W
FRPPH�ELRPDUTXHXU�GLDJQRVWLTXH�GX�FDQFHU�GX�VHLQ�

3LlFH�MRLQWH���+D\HW�=HJJDU�HW�$O�GRF[
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1DGLD�1DWKDQ

���������$QRPDOLHV�GH�GmYHORSSHPHQW�SXOPRQDLUH�HW�PXWDWLRQV�EL�DOOmOLTXHV�GH�6)73%

$XWHXUV��

1DGLD�1DWKDQ������9DO}ULH�1DX������7LIHQQ�'HVUR]LHUV������0}ODQLH�+}U\������(PLOLH�)LOKRO�%OLQ������-HU�PH�5DPEDXG������&KLDUD�6LOHR������$XURUH
&RXORPE�O
+HUPLQH������)ORUHQFH�'DVWRW�OH�0RDO������3KLOLSSH�'XTXHVQR\������$QQLFN�&OHPHQW������6HUJH�$PVHOHP������0DULH�/HJHQGUH����

���805�6�����6HUYLFH�GH�SQHXPRORJLH�3}GLDWULTXH�HW�)LOL|UH�GH�VRLQV�5HVSL),/��,QVHUP�HW�$3+3�+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH�HW�805�6�����,QVHUP�HW�$3+3�+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���8QLW}�,QVHUP�805B6����0DODGLHV�J}Q}WLTXHV�G
H[SUHVVLRQ�S}GLDWULTXH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�U}DQLPDWLRQ�S}GLDWULTXH��+�SLWDO�7URXVVHDX��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�UDGLRORJLH�S}GLDWULTXH��+�SLWDO�7URXVVHDX��$3+3��3DULV��)UDQFH
���6HUYLFH�G
$QDWRPRSDWKRORJLH��,QVHUP�HW�$3+3�+�SLWDO�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���6XUIDFWDQW��G}YHORSSHPHQW�SXOPRQDLUH��J}Q}WLTXH�PRO}FXODLUH

5mVXPm��

,QWURGXFWLRQ�

/HV�PXWDWLRQV�EL�DOO}OLTXHV�GH�6)73%�VRQW�J}Q}UDOHPHQW�DVVRFL}HV�v�GHV�G}WUHVVHV�UHVSLUDWRLUHV�Q}RQDWDOH��'511��V}Y|UHV�FKH]�GHV�HQIDQWV�Q}V�v
WHUPH��/ LPDJHULH�WKRUDFLTXH�PRQWUH�GHV�SRXPRQV�G HPEO}H�EODQFV��HW�O DQDO\VH�KLVWRORJLTXH�SXOPRQDLUH�UHWURXYH�W\SLTXHPHQW�GHV�FORLVRQV
DOY}RODLUHV�}SDLVVLHV�DVVRFL}HV�v�XQ�FHUWDLQ�GHJU}�GH�SURW}LQRVH�DOY}RODLUH��1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�QRXYHDX�Q}�v�WHUPH�D\DQW�SU}VHQW}
XQH�'511�SDU�K\SHUWHQVLRQ�SXOPRQDLUH�VXSUD�V\VW}PLTXH�V}Y|UH�HW�U}VLVWDQWH�UDSLGHPHQW�IDWDOH��8QH�SUHPL|UH�HQIDQW�GX�FRXSOH��QRQ�FRQVDQJXLQ�
}WDLW�G}F}G}H�v�-��G XQH�'511�HQ�UDSSRUW�DYHF�XQH�G\VSODVLH�DOY}ROR�FDSLOODLUH��'$&��VDQV�P}VDOLJQHPHQW�GHV�YHLQHV�SXOPRQDLUHV��093���(OOH
SU}VHQWDLW�SDU�DLOOHXUV�XQH�IHQWH�SDODWLQH��/H�FDU\RW\SH�HW�OD�&*+�DUUD\�}WDLHQW�QRUPDX[�

�

,QYHVWLJDWLRQV

/D�UDGLRJUDSKLH�WKRUDFLTXH�LQLWLDOH�}WDLW�QRUPDOH��/ }FKRJUDSKLH�FDUGLDTXH�D�SDU�DLOOHXUV�PLV�HQ�}YLGHQFH�XQ�GRXEOH�DUF�DRUWLTXH��/D�ELRSVLH
SXOPRQDLUH�D�PRQWU}�GHV�SDURLV�DOY}RODLUHV�ULJLGHV��VDQV�SURW}LQRVH�DOY}RODLUH��DYHF�GHV�DUW|UHV�K\SRSODVLTXHV�HW�OD�SHUVLVWDQFH�G XQ�OLW�FDSLOODLUH
FRPSDWLEOHV�DYHF�XQH�'$&�VDQV�093��6XU�OD�EDVH�GH�FHV�}O}PHQWV�HW�GHV�PDOIRUPDWLRQV�DVVRFL}HV�FKH]�OHV���HQIDQWV�DWWHLQWV��XQH�PXWDWLRQ�GX�J|QH
)2;)��}WDLW�VXVSHFW}H�

�

5mVXOWDWV

/ DQDO\VH�PRO}FXODLUH�Q D�SDV�UHWURXY}�GH�PXWDWLRQ�GHV�V}TXHQFHV�FRGDQWHV�HW�U}JLRQV�LQWURQLTXHV�¯DQTXDQWHV�GH�)2;)���(Q�UHYDQFKH��LO�D�}W}�PLV
HQ�}YLGHQFH�TXH�OHV �GHX[�V�XUV�DWWHLQWHV�}WDLHQW �K}W}UR]\JRWHV�FRPSRVLWHV�SRXU �OHV �PXWDWLRQV�QRQ�VHQV�F����*�!�$�S��7US��� ��H[RQ���
SUREDEOHPHQW�SDWKRJ|QH���HW�G}FDODQW�OH�FDGUH�GH�OHFWXUH�F����GHOLQV*$$�S��3UR���*OXIV�����H[RQ����SDWKRJ|QH��GH�6)73%��&KDFXQ�GHV�SDUHQWV
HVW�K}W}UR]\JRWH�SRXU�XQH�GHV�PXWDWLRQV�

�

'LVFXVVLRQ�HW�FRQFOXVLRQ

/HV�'511�v�WHUPH�DYHF�DQRPDOLHV�GH�G}YHORSSHPHQW�SXOPRQDLUH�WHOOHV�TXH�OHV�'$&�VRQW�UDUHV�HW�VRQW�GDQV����v�����GHV�FDV�DVVRFL}HV�v�GHV
PXWDWLRQV�GX�J|QH�)2;)��RX�GH�VHV�U}JLRQV�U}JXODWULFHV��'HV�PDOIRUPDWLRQV�H[WUD�UHVSLUDWRLUHV��FDUGLRSDWKLH�FRQJ}QLWDOH��PDOURWDWLRQV�GLJHVWLYHV�
DQRPDOLHV �GH �OD �OLJQH �P}GLDQH� �VRQW �IU}TXHPPHQW �DVVRFL}HV� �/HV �PXWDWLRQV �EL�DOO}OLTXHV �GH �6)73% �VRQW �DVVRFL}HV �v �GHV �SQHXPRSDWKLHV
LQWHUVWLWLHOOHV�GLXVHV�Q}RQDWDOHV��PDLV�Q RQW�}W}�DVVRFL}HV�TX XQH�IRLV�GDQV�OD�OLWW}UDWXUH�v�XQH�'$&��&H�FDV�FOLQLTXH�PHW�HQ�}YLGHQFH�OD�GL°FXOW}�v
FLEOHU�XQ�VHXO�J|QH�GDQV�OD�UHFKHUFKH�}WLRORJLTXH�GHV�'511�v�WHUPH��HW�}WHQG�OH�VSHFWUH�SK}QRW\SLTXH�GHV�PXWDWLRQV�GH�6)73%�DX[�'$&�
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+HOD�%HOOLO

���������/HV�PLFURGmOmWLRQV�GX�FKURPRVRPH����HQ�GHKRUV�GX�V\QGURPH�GH�'L*HRUJHV�FODVVLTXH���$�SURSRV�GH�GHX[�REVHUYDWLRQV

$XWHXUV��

+HOD�%HOOLO������%}U}QLFH�+HUY}������'HQLVH�0ROLQD�*RPHV������0DULH�'HOFURL[������/HPDQ�5RELQ������)DWLKD�'MDDIUL������=DNDULD�5RVWDQH������)UDQ{RLV
9LDODUG������5RGROSKH�'DUG����

���)}G}UDWLRQ�GH�*}Q}WLTXH��&KL�GH�3RLVV\��3DULV��)UDQFH
���)}G}UDWLRQ�GH�*}Q}WLTXH��&KL�GH�3RLVV\��3RLVV\��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&KL�GH�3RLVV\��3RLVV\��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&(175(�+263,7$/,(5�)5$1&2,6�48(61$<���0DQWHV�/D�-ROLH��)UDQFH

0RWV�FOHIV�����T����'LDJQRVWLF�SU}QDWDO��+HUQLH�GH�FRXSROH�GLDSKUDJPDWLTXH��60$5&%���7XPHXU�UKDEGRLGH�

5mVXPm��

/D�PLFURG}O}WLRQ���T�����HVW�OH�PLFURUHPDQLHPHQW�FKURPRVRPLTXH�OH�SOXV�IU}TXHQW���,QFLGHQFH�����VXU��������5HVSRQVDEOH�DYDQW�WRXW�GX�V\QGURPH
GH�'L*HRUJH��20,0������������G DXWUHV�UHPDQLHPHQWV�RQW�}W}�G}FULWV�DX�QLYHDX�GH�OD�U}JLRQ���T�����TXL�HVW�OH�VL|JH�GH�SOXVLHXUV�/RZ�&RS\�5HSHDWV
�/&5V���&HV�/&5V��/&5��$�+��IDYRULVHQW�GHV�UHFRPELQDLVRQV�KRPRORJXHV�QRQ�DOO}OLTXHV�HW�VRQW�UHVSRQVDEOHV�GH�O DSSDULWLRQ�GH�PLFURUHPDQLHPHQWV�
/H�VSHFWUH�FOLQLTXH�DVVRFL}�v�FHV�UHPDQLHPHQWV�HVW�WU|V�ODUJH�HW�FHUWDLQHV�PDQLIHVWDWLRQV�FOLQLTXHV�SHXYHQW�~WUH�VRXV�HVWLP}HV�YRLUH�P}FRQQXHV�

1RXV�UDSSRUWRQV�GHX[�SU}VHQWDWLRQV�FOLQLTXHV�SDUWLFXOL|UHV�DVVRFL}HV�v�GHV�PLFURG}O}WLRQV�VL}JHDQW�DX�QLYHDX�GH�OD�U}JLRQ���T������3��HW�3���
GLDJQRVWLTX}HV�HQ�SU}QDWDO�

3������DQV� �HVW �XQH�SDWLHQWH�D\DQW�GHX[�DQW}F}GHQWV�GH�IDXVVHV�FRXFKHV�DX�SUHPLHU �WULPHVWUH� �$X�FRXUV�GH�VD�WURLVL|PH�JURVVHVVH� �XQH
}FKRJUDSKLH�IDLWH�v���6$�D�PLV�HQ�}YLGHQFH�XQH�FURVVH�DRUWLTXH�GURLWH��8QH�DPQLRFHQW|VH�D�}W}�U}DOLV}H�DLQVL�TX XQH��UHFKHUFKH�GH�OD�PLFURG}O}WLRQ
��T������/ K\EULGDWLRQ�LQ�VLWX�¯XRUHVFHQWH��),6+��D�PLV�HQ�}YLGHQFH�OD�PLFURG}O}WLRQ�GRQW�OD�WDLOOH�D�}W}�SU}FLV}H�SDU�XQH�DQDO\VH�FKURPRVRPLTXH
VXU�SXFH�v�$'1��$&3$���/ }WXGH�SDUHQWDOH�D�PRQWU}�XQH�WUDQVPLVVLRQ�PDWHUQHOOH�GH�FHWWH�G}O}WLRQ��8QH�}FKRJUDSKLH�IDLWH�v���6$�D�LGHQWL®}�XQH
KHUQLH�GH�FRXSROH�GLDSKUDJPDWLTXH�JDXFKH��PDQLIHVWDWLRQ�FOLQLTXH�H[WU~PHPHQW�UDUH�HW�MDPDLV�UDSSRUW}H�GDQV�OHV�GRQQ}HV�SXEOL}HV��/ HQTX~WH
SHUVRQQHOOH �D �U}Y}O} �FKH] �OD �P|UH �GHV �GL°FXOW}V �G DSSUHQWLVVDJH� �GHV �RWLWHV �v �U}S}WLWLRQ� �XQH �VFROLRVH �HW �XQ �VRX±H�FDUGLDTXH� �8QH �VXUYHLOODQFH
SDUWLFXOL|UH�GH�OD�JURVVHVVH�D�}W}�PLVH�HQ�SODFH�DLQVL�TX XQH�}YDOXDWLRQ�FOLQLTXH�GH�OD�P|UH�

3������DQV��HVW�XQH�SDWLHQWH�D\DQW�SU}VHQW}�ORUV�GX�VXLYL�}FKRJUDSKLTXH�GH�VD�WURLVL|PH�JURVVHVVH�GHV�VLJQHV�G DSSHO�v�W\SH�GH�V\QGDFW\OLH�,,,�,9�GH
OD�PDLQ�GURLWH�HW�VLJQH�GH�OD�VDQGDOH�G XQ�PHPEUH�LQI}ULHXU��8QH�$&3$�D�PLV�HQ�}YLGHQFH�XQH�G}O}WLRQ�GH�����0E�VXU�OH�FKURPRVRPH����HQ
��T�����T�������G}O}WLRQ�GLVWDOH�VXUYHQDQW�HQWUH�OHV�/&5���'�HW���+��(OOH�HVW�UHVSRQVDEOH�G XQ�WDEOHDX�FOLQLTXH�TXL�DVVRFLH�XQH�SU}PDWXULW}��XQ
UHWDUG�GX�G}YHORSSHPHQW��GHV�DQRPDOLHV�FDUGLDTXHV�HW�VTXHOHWWLTXHV��FOLQRGDFW\OLH���/H�WDEOHDX�FOLQLTXH�HW�OH�SURQRVWLF�DVVRFL}V�v�FHWWH��G}O}WLRQ
VRQW�SHX�FRQQXV�HW�DYDQW�WRXW�GRPLQ}V�SDU�XQ�WU|V�KDXW�ULVTXH�GH�VXUYHQXH�GH�WXPHXUV�UKDEGR�GHV�DJUHVVLYHV�HW�SU}FRFHV�GDQV�O HQIDQFH�HW�G|V�OHV
SUHPLHUV�MRXUV�GH�YLH�VXLWH�v�OD�G}O}WLRQ�GX�J|QH�60$5&%��� �/HV �G}O}WLRQV�HW�PXWDWLRQV�LQDFWLYDWULFHV�GH�FH�J|QH�VRQW�ELHQ�FRQQXHV�GHV
RQFRS}GLDWUHV��TXL�SU}FRQLVHQW�XQ�VXLYL�HQ�LPDJHULH�FRUSV�HQWLHU��G|V�OD�QDLVVDQFH�

/HV�GHX[�SDWLHQWHV�RQW�}W}�RULHQW}HV�YHUV�XQ�FHQWUH�GH�U}I}UHQFH�SRXU�XQH�SULVH�HQ�FKDUJH�DGDSW}H�v�OD�QDLVVDQFH��$�WUDYHUV�FHV�GHX[�REVHUYDWLRQV�
QRXV�PHWWRQV�OH�SRLQW�VXU�GHX[�PDQLIHVWDWLRQV�SDUWLFXOL|UHV�GH�G}O}WLRQV�VXUYHQDQW�DX�QLYHDX�GH�OD�U}JLRQ���T����HW�LQVLVWRQV�VXU�O LPSRUWDQFH�GX
FRQVHLO�J}Q}WLTXH�WU|V�GL}UHQW�GH�FHOXL�GH�OD�G}O}WLRQ���T�����FODVVLTXH�



1(852*c1c7,48( 6$0,$�$%',

���������$�SURSRV�G
XQH�QRXYHOOH�PXWDWLRQ�QRQ�VHQV�GX�JlQH�,/'5��GmFRXYHUWH�FKH]�XQH�IDPLOOH�DOJmULHQQH

$XWHXUV��

6$0,$�$%',������0RKDPHG�0DNUHORXI������&U\VWHO�%RQQHW������<DKLD�5RXV������&KULVWLQH�3HWLW������$NLOD�=HQDWL����

���IDFXOW}�GH�PHGHFLQH���XQLYHUVLW}�VDDG�GDKOHE�EOLGD��%OLGD��$OJ}ULH
���/DER�GH�UHFKHUFKH���&+8�%$%$(/28('��$OJHU��$OJ}ULH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ��3DULV��)UDQFH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ�LQVWLWXW�3DVWHXU��3DULV��)UDQFH

0RWV�FOHIV���VXUGLW}�,/'5���H[RPH��PXWDWLRQV

5mVXPm��

,QWURGXFWLRQ�HW�REMHFWLIV���/H�JHQH�,/'5���,PPXQRJOREXOLQ�/LNH�'RPDLQ�&RQWDLQLQJ�5HFHSWRU���H[SULP}�GDQV�SOXVLHXUV�RUJDQHV�HW�WLVVXV�GRQW�OD
FRFKO}H�HW�OH�YHVWLEXOH�HVW�HVVHQWLHOOH�DX�PDLQWLHQ�G
XQH�DXGLWLRQ�QRUPDOH��,O�FRGH�SRXU�XQH�SURWHLQH�TXL�FRQWLHQW�XQ�GRPDLQH�VHPEODEOH�v�XQH
LPPXQRJOREXOLQH��3OXVLHXUV�PXWDLRQV�KRPR]\JRWHV�UHVSRQVDEOHV�GH�VXUGLW}�LVRO}H��')1%����RQW�}W}�LGHQWL®}HV�HW�GHFULWHV�GDQV�OD�OLWW}UDWXUH�&HWWH
VXUGLW}�HVW�ELODWHUDOH��SUHOLQJXDOH�HW�GH�VHYHULW}�PRGHUHH�v�SURIRQGH�

&H�WUDYDLO�TXL�UHQWUH�GDQV�OH�FDGUH�GH�OD�UHFKHUFKH�GHV�FDXVHV�JHQHWLTXHV�GH�OD�VXUGLW}�KHUHGLWDLUH�HQ�$OJHULH��D�SRXU�REMHFWLIV�GH�GHWHUPLQHU�OH
VWDWXW �JHQHWLTXH �GHV �IDPLOOHV �DWWHLQWHV �FH �TXL �SHUPHWWUD �GH �OHXU � �YHQLU �HQ �DLGH � �HQ �OHXU �RUDQW �XQ �GLDJQRVWLF �JHQHWLTXH �PDLV �DXVVL �XQ �FRQVHLO
JHQHWLTXH�SRXU�HYLWHU�OD�WUDQVPLVVLRQ�GH�FHWWH�PDODGLH�DXWRVRPLTXH�UHFHVVLYH�

0DWHULHOV�HW�P}WKRGHV��8QH�FHQWDLQH�GH�IDPLOOHV�DOJHULHQQHV�D\DQW�DX�PRLQV�XQ�HQIDQW�DWWHLQW�GH�VXUGLW}�QHXURVHQVRULHOOH�HVW�UHFUXW}H�DX�QLYHDX�GX
VHUYLFH�25/�GX�&+8�GH�%OLGD��8QH�H[WUDFWLRQ�G
$'1�D�FRQFHUQ}�WRXWHV�OHV�IDPLOOHV�UHFUXW}HV��FDV�LQGH[�HW�DSSDUHQW}V��HW�D�}W}�IDLWH�DX�QLYHDX�GX
ODERUDWRLUH�GH�ELRFKLPLH�JHQHWLTXH�GX�&+8�%DEHORXHG�v�$OJHU�

/H�V}TXHQFDJH�GH�O
H[RPH�IDLW�v�O
LQVWLWXW�GH�OD�YLVLRQ�v�3DULV�D�}W}�XWLOLV}�SRXU�OH�GLDJQRVWLF�PROHFXODLUH�GH�FHWWH�GH®FLHQFH�DXGLWLYH�

5HVXOWDWV �HW �GLVFXVVLRQ� �3DUPL �OHV � �QRPEUHXVHV �PXWDWLRQV �JHQHWLTXHV �LGHQWL®}HV �GDQV �QRV �IDPLOOHV� �XQH �QRXYHOOH �PXWDWLRQ �QRQ �VHQV
S�$UJ����$UJ������GX�JHQH�,/'5��D�}W}�UHWURXY}H�FKH]�GHX[�HQIDQWV�DWWHLQWV�GH�VXUGLW}�SURIRQGH�HW�LVVXV�G
XQ�PHPH�PDULDJH�FRQVDQJXLQ�/HV
SDUHQWV�VRQW�KHWHUR]\JRWHV�SRXU�OD�PXWDWLRQ�HW�RQ�QRWH�OD�SUHVHQFH�GH�FDV�VLPLODLUHV�GDQV�OHV�GHX[�OLJQ}HV�SDUHQWDOHV��

&RQFOXVLRQ��&HWWH�QRXYHOOH�PXWDWLRQ�D�SHUPLV�G
HQULFKLU�OD�EDVH�GH�GRQQ}HV�PRQGLDOH�GHV�PXWDWLRQV�GX�JHQH�,/'5��HW�GH�SDUWLFLSHU�v�O
HGXFDWLRQ
VDQLWDLUH�GH�WRXWHV�OHV�IDPLOOHV�v�ULVTXH�GH�WUDQVPLVVLRQ�GH�OD�PDODGLH�SDU�OH�GHFRXUDJHPHQW�GHV�PDULDJHV�FRQVDQJXLQV����

�
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���������1RXYHOOH�GXSOLFDWLRQ�HQ�DYDO�GX�JlQH�%03��GDQV�XQH�IDPLOOH�IUDQkDLVH�DYHF�XQH�%UDFK\GDFW\OLH�GH�W\SH�$���%'$��

$XWHXUV��

(VWHOOH�&ROLQ������$JQ|V�*XLFKHW������)UDQ{RLVH�%RXVVLRQ������0DULQH�7HVVDUHFK������$OEDQ�=LHJOHU������0DJDOL�*RUFH������6\OYLH�0DQRXYULHU�����
'RPLQLTXH�%RQQHDX����

���'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
���'}SDUWHPHQW�GH�*\Q}FRORJLH�HW�2EVW}WULTXH��&+8�$QJHUV��$QJHUV��)UDQFH
���&OLQLTXH�GH�*}Q}WLTXH�*X\�)RQWDLQH��&+58�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���EUDFK\GDFW\OLH�GH�W\SH�$���%03���UHPDQLHPHQW�GH�VWUXFWXUH

5mVXPm��

/D�EUDFK\GDFW\OLH�GH�W\SH�$���%'$���0,0���������HVW�XQH�SDWKRORJLH�DXWRVRPLTXH�GRPLQDQWH�FDUDFW}ULV}H�SDU�OD�G}YLDWLRQ�HW�OH�UDFFRXUFLVVHPHQW
GH�OD�SKDODQJH�P}GLDQH�GH�O
LQGH[�HW�RX�GX�GHX[L|PH�RUWHLO��(OOH�SHXW�~WUH�GXH�v�GHV�PXWDWLRQV�GDQV�OH�J|QH�%035�%��0,0����������GHV�PXWDWLRQV
GDQV�OH �J|QH�*')� ��0,0���������PDLV �DXVVL �v �GHV�UHPDQLHPHQWV�GH�VWUXFWXUH�HQ���S�����LPSOLTXDQW �OH �J|QH�%03���0,0�������� �(Q�HHW� �GHV
PLFURGXSOLFDWLRQV�HQ�DYDO�GX�J|QH�%03��RQW�}W}�G}FULWHV�GDQV���IDPLOOHV����DOOHPDQGHV�HW���FKLQRLVHV���1RXV�DYRQV�LGHQWL®}�SDU�XQH�WHFKQLTXH�GH
613�DUUD\�XQH�QRXYHOOH�GXSOLFDWLRQ�GH���NE�HQ�DYDO�GX�J|QH�%03��GDQV�XQH�IDPLOOH�IUDQ{DLVH��1RXV�G}FULURQV�OHV�FDUDFW}ULVWLTXHV�SK}QRW\SLTXHV�HW
J}QRW\SLTXHV �GH �QRWUH �IDPLOOH �HW �IHURQV �XQH �UHYXH �GH �OD �OLWW}UDWXUH� �&HWWH �QRXYHOOH �GHVFULSWLRQ �UHQIRUFH �OD �UHODWLRQ �HQWUH �OD �%'$��HW �OHV
UHPDQLHPHQWV�GH�VWUXFWXUH�HQ�DYDO�GH�%03��



1(852*c1c7,48( &(&,/(�&$=(1(89(

���������'LDJQRVWLF�GH�O
DWD[LH�FmUmEHOOHXVH�DXWRVRPLTXH�GRPLQDQWH��$'&$��6&$���GDQV�XQH�VmULH�GH�SDWLHQWV�DGUHVVmV�SRXU
XQH�IRUPH�IDPLOLDOH�G
DWD[LH���OH�JlQH�123���DUULYH�DX��lPH�UDQJ�GHV�JlQHV�OHV�SOXV�IUmTXHPPHQW�LPSOLTXmV�GDQV�OHV�$'&$

$XWHXUV��

0DULH�7(03/(������-HDQ�0DGHOHLQH�'(�6$,17�$*$7+(������.DWK\�/$5&+(5������6DQGULQH�12(/������(ULF�/(�*8(51������&}FLOH�&$=(1(89(����

���'}SDUWHPHQW�GH�*}Q}WLTXH��8)�GH�1HXURJ}Q}WLTXH��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��*+8�$3+3�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�
6DOS~WUL|UH��3$5,6��)UDQFH

0RWV�FOHIV���DWD[LH�F}U}EHOOHXVH�DXWRVRPLTXH�GRPLQDQWH��GLDJQRVWLF��123����6&$����JUDQGH�H[SDQVLRQ

5mVXPm��

/HV�DWD[LHV�F}U}EHOOHXVHV�DXWRVRPLTXHV�GRPLQDQWHV��$'&$��FRQVWLWXHQW�XQ�HQVHPEOH�K}W}URJ|QH�WDQW�G XQ�SRLQW�GH�YXH�FOLQLTXH�TXH�J}Q}WLTXH�
/HV�J|QHV�$7;1���$7;1���$7;1���&$&1$�$��$7;1���7%3�HW�$71��VRQW�OHV�SOXV�IU}TXHPPHQW�LPSOLTX}V��&HSHQGDQW��DX�ODERUDWRLUH�GH�GLDJQRVWLF�
VHXOV�HQYLURQ�����GHV�SDWLHQWV�DGUHVV}V�SRXU�XQH�IRUPH�IDPLOLDOH�G
$'&$�SRUWHQW�XQH�PXWDWLRQ��H[SDQVLRQ�GH�WULSOHWV�&$*��GDQV�XQ�GH�FHV�J|QHV�

/H�J|QH�123���D�}W}�UDSSRUW}�FRPPH�}WDQW�OH�J|QH�FDXVDO�GH�O
$'&$�6&$����/D�PXWDWLRQ�HQ�FDXVH�HVW�XQH�JUDQGH�H[SDQVLRQ�G
KH[DQXFO}RWLGHV
**&&7*�GDQV�O
LQWURQ���GX�J|QH�

1RXV�DYRQV�PLV�DX�SRLQW�OH�GLDJQRVWLF�GH�6&$���DYHF�GHX[�WHFKQLTXHV�FRPSO}PHQWDLUHV������XQH�UHSHDW�SULPHG�3&5��53�3&5��SRXU�OD�PLVH�HQ
}YLGHQFH�GHV�JUDQGHV�H[SDQVLRQV�HW��OD�OLPLWH�GH�G}WHFWLRQ�GH�OD�53�3&5�Q
}WDQW�SDV�FRQQXH����XQH�3&5�TXDQWLWDWLYH�SHUPHWWDQW�GH�GRVHU�OH�QRPEUH
G
DOO|OHV�GH�WDLOOH�QRUPDOH�

&HV�WHFKQLTXHV�RQW�}W}�DSSOLTX}HV�v�XQH�JUDQGH�FRKRUWH�GH�SDWLHQWV�DGUHVV}V�SRXU�XQH�IRUPH�IDPLOLDOH�G
$'&$��SU}DODEOHPHQW�WHVW}V�DX�ODERUDWRLUH
SRXU�OHV�J|QHV�OHV�SOXV�IU}TXHPPHQW�LPSOLTX}V�GDQV�OHV�$'&$�HW�VDQV�PXWDWLRQ�GDQV�FHV�J|QHV�

/HV�U}VXOWDWV�SU}OLPLQDLUHV�SRUWDQW�VXU�HQYLURQ�����GHV�IDPLOOHV�G
LQW}U~W�PRQWUHQW�TX
XQH�XQH�JUDQGH�H[SDQVLRQ�G
KH[DQXFO}RWLGHV�GX�J|QH�123��
HVW�UHWURXY}H�GDQV���IDPLOOHV�VXU�OHV�����WHVW}HV��&HWWH�IU}TXHQFH�PHW�OH�J|QH�123���DX��|PH�UDQJ�GHV�J|QHV�OHV�SOXV�IU}TXHPPHQW�LPSOLTX}V�GDQV
OHV�$'&$�GDQV�OD�SRSXODWLRQ�WHVW}H��DSU|V�OHV�J|QHV�$7;1���$7;1���$7;1��HW�$7;1���UHVSHFWLYHPHQW�DX��HU���|PH���|PH�HW��|PH�UDQJ�DYHF������������
HW����IDPLOOHV��$XFXQ�VLJQH�FOLQLTXH�Q
HVW�VS}FL®TXH�GH�6&$���GDQV�OHV���IDPLOOHV�LGHQWL®}HV���FHSHQGDQW��XQH�K\SRDFRXVLH�HW��v�XQ�PRLQGUH�GHJU}�
GHV�IDVFLFXODWLRQV�GH�OD�ODQJXH�RX�GH�OD�ERXFKH�VHPEOHQW�~WUH�SOXV�IU}TXHPPHQW�DVVRFL}HV�v�6&$���TX
DX[�DXWUHV�6&$�

'H�ID{RQ�VXUSUHQDQWH��OD�SU}VHQFH�G
XQH�SHWLWH�H[SDQVLRQ�DVVRFL}H�HQ�PRVD�TXH�v�XQH�JUDQGH�H[SDQVLRQ��*(��D�}W}�REVHUY}H�FKH]���SDWLHQWV
LQG}SHQGDQWV��'DQV�OD�SUHPL|UH�IDPLOOH��OH�SDUHQW�DWWHLQW�WUDQVPHWWHXU��G}FULW�FRPPH�}WDQW�SRUWHXU�G
XQH�*(�GDQV�OD�OLWW}UDWXUH��SRUWH�XQ�DOO|OH�DYHF
���U}S}WLWLRQV�DVVRFL} �HQ�PRVD�TXH�v�XQH�*(�� �OD �®OOH� �}JDOHPHQW �DWWHLQWH� �SRUWH�XQ�DOO|OH �DYHF�XQH�*(� �'DQV�OD �GHX[L|PH�IDPLOOH� �OH �FDV�LQGH[�
G}FULW�FRPPH�}WDQW�SRUWHXU�G
XQH�*(�GDQV�OD�OLWW}UDWXUH��SRUWH�XQ�DOO|OH�DYHF����U}S}WLWLRQV�DVVRFL}�HQ�PRVD�TXH�DYHF�XQH�*(��'DQV�XQH�WURLVL|PH
IDPLOOH��VRQW�REVHUY}V�XQ�SDWLHQW�SRUWHXU�G
XQH�SHWLWH�H[SDQVLRQ�VDQV�PRVD�TXH�����U}S}WLWLRQV���XQH�SDWLHQWH��QL|FH�GX�SU}F}GHQW��SRUWHXVH�G
XQ
DOO|OH�DYHF����U}S}WLWLRQV�DVVRFL}�HQ�PRVD�TXH�DYHF�XQH�*(�HW�SOXVLHXUV�SDWLHQWV��GRQW�GHX[�VRQW�GH�OD�P~PH�IUDWULH�TXH�OD�SDWLHQWH�SU}F}GHQWH�
SRUWHXU�G
XQH�*(��&HV�REVHUYDWLRQV�DSSRUWHQW�GHV�}O}PHQWV�QRXYHDX[�GDQV�OD�SK\VLRSDWKRORJLH�PRO}FXODLUH�GH�6&$���

&RPSWH�WHQX�GH�OD�IU}TXHQFH�GH�OD�PXWDWLRQ�GX�J|QH�123���GDQV�OHV�IDPLOOHV�G
$'&$��QRXV�SURSRVRQV�G
LQFOXUH�O
}WXGH�GH�FH�J|QH�GDQV�OD�VWUDW}JLH
GLDJQRVWLTXH�GHV�$'&$�

3LlFH�MRLQWH���$EVWUDFW�123��B������BHQYR\}�GRF
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6</9,(�)285'5,12<

���������&UmDWLRQ�HW�YDOLGDWLRQ�GxXQH�mFKHOOH�GH�PHVXUH�GH�OD�TXDOLWm�GH�YLH�VSmFLzTXH�h�XQH�SDWKRORJLH�JmQmWLTXH�UDUH���OxmWXGH
(/(&7�52�GDQV�OD�PDODGLH�GH�5HQGX�2VOHU

$XWHXUV��

6\OYLH�)285'5,12<������$QQH�(PPDQXHOOH�)$5*(721������*XLOODXPH�0$57,1(17������6RSKLH�'838,6�*,52'����

���8QLW}�GH�*}Q}WLTXH�&OLQLTXH�HW�&HQWUH�GH�5}I}UHQFH�SRXU�OD�PDODGLH�GH�5HQGX�2VOHU��+RVSLFHV�&LYLOV�GH�/\RQ��+�SLWDO�)HPPH�0|UH�(QIDQW��%521�
)UDQFH
���8)5�67$36��/DERUDWRLUH�VXU�OHV�9XOQ}UDELOLW}V�HW�O
,QQRYDWLRQ�GDQV�OH�6SRUW�/�9,6��($��������8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����/<21��)UDQFH

0RWV�FOHIV���PDODGLH�GH�5HQGX�2VOHU��PHVXUH�GH�OD�TXDOLW}�GH�YLH��}FKHOOH�VS}FL®TXH��P}WKRGRORJLH��}WXGH�FOLQLTXH

5mVXPm��

,QWURGXFWLRQ

/D �PDODGLH �GH �5HQGX�2VOHU ��52�RX �++7�+HUHGLWDU\ �+HPRUUKDJLF �7HODQJLHFWDVLD� �HVW �XQH �PDODGLH �J}Q}WLTXH �UDUH� �DXWRVRPLTXH �GRPLQDQWH
�SU}YDOHQFH����������(OOH�VH�PDQLIHVWH�SDU�GHV�}SLVWD[LV�TXL�SHXYHQW�~WUH�WU|V�V}Y|UHV��GHV�W}ODQJLHFWDVLHV�HW�GHV�PDOIRUPDWLRQV�DUW}ULR�YHLQHXVHV
SXOPRQDLUHV� �K}SDWLTXHV �HW �F}U}EUDOHV� �&HV �V\PSW�PHV �DHFWHQW �VLJQL®FDWLYHPHQW �OH �TXRWLGLHQ �GHV �SDWLHQWV� �OHXUV �UHODWLRQV �VRFLDOHV �HW �OHXU �YLH
SURIHVVLRQQHOOH�

/HV�RXWLOV�GH�PHVXUH�GH�OD�TXDOLW}�GH�YLH��4'9��VRQW�VRXYHQW�J}Q}ULTXHV���LOV�QH�WLHQQHQW�SDV�FRPSWH�GHV�SDUWLFXODULW}V�GHV�SDWKRORJLHV�HW�GH�OHXUV
V\PSW�PHV�HW�QH�SHUPHWWHQW�SDV�G DYRLU�XQH�YLVLRQ�®QH�GH�OHXU�LPSDFW�VXU�OD�4'9�

2EMHFWLI�SULQFLSDO

(ODERUHU�HW�YDOLGHU�XQ�RXWLO�GH�PHVXUH�GH�OD�TXDOLW}�GH�YLH��4'9��VS}FL®TXH�v�OD�PDODGLH�GH�52��VLPSOH�HW�UDSLGH��HQ�DXWR�SDVVDWLRQ

2EMHFWLI�VHFRQGDLUH

(YDOXHU�OHV�FRUU}ODWLRQV�HQWUH�FHW�RXWLO�HW�GHV�TXHVWLRQQDLUHV�YDOLG}V

0mWKRGRORJLH

(/(&7�52�HVW�XQH�}WXGH�SURVSHFWLYH�PXOWLFHQWULTXH�QRQ�LQWHUYHQWLRQQHOOH�HQ���SKDVHV���GXU}H����PRLV�GRQW����PRLV�G LQFOXVLRQV

3URPRWLRQ�+RVSLFHV�&LYLOV�GH�/\RQ���$YLV�&33�IDYRUDEOH�OH�����������

���3KDVH�TXDOLWDWLYH���U}DOLV}H�SDU�OH�&HQWUH�GH�5}I}UHQFH��&505��SRXU�OD�PDODGLH�GH�5HQGX�2VOHU

(QWUHWLHQV�QRQ�GLUHFWLIV�DYHF�GHV�SDWLHQWV�HW�GHV�P}GHFLQV�VS}FLDOLVWHV�GX�U}VHDX�GH�SULVH�HQ�FKDUJH�GH�OD�SDWKRORJLH�SRXU�FU}HU�XQH�JULOOH��
G HQWUHWLHQ���SXLV����HQWUHWLHQV�VHPL�GLUHFWLIV�DYHF�GHV�SDWLHQWV��VDWXUDWLRQ�GHV�GRQQ}HV�
$QDO\VH�GHV�FRQWHQXV�WK}PDWLTXHV���P}WKRGH�GH�OD�WK}RULVDWLRQ�DQFU}H�SRXU�}ODERUHU�XQ�RXWLO�GH����LWHPV�DERUGDQW�WRXV�OHV�GRPDLQHV�GH��
OD�4'9��VDQW}��IDPLOOH��SURIHVVLRQQHO��ORLVLUV��SV\FKRORJLTXH�
$SSRUWV�GH�OD�SKDVH�TXDOLWDWLYH���OD�4'9�HVW�G DERUG�OL}H�v�OD�VDQW}��SU}VHQFH�HW�V}Y}ULW}�GHV�VLJQHV��HW�DX[�FRQV}TXHQFHV�SURIHVVLRQQHOOHV���
IDPLOLDOHV�HW�VRFLDOHV�GHV�V\PSW�PHV��/HV�SDWLHQWV�UDSSRUWHQW�OH�PDQTXH�J}Q}UDO�GH�FRQQDLVVDQFHV�OL}�DX�FDUDFW|UH�UDUH�GH�FHWWH�PDODGLH�HW
OH�VHQWLPHQW�G ~WUH�LQFRPSULV�TXL�HQ�G}FRXOH

���3KDVH�TXDQWLWDWLYH���DFWXHOOHPHQW�HQ�FRXUV�GDQV�OH�&HQWUH�GH�5}I}UHQFH�SRXU�OD�0DODGLH�GH�5HQGX�2VOHU��OHV����&HQWUHV�GH�&RPS}WHQFHV�HW��
FRQVXOWDWLRQV�DVVRFL}HV

3DVVDWLRQ�GH�O RXWLO�GH����LWHPV�SDU�����SDWLHQWV�52��
(SXUDWLRQ�VWDWLVWLTXH�SRXU�FU}HU�XQ�RXWLO�GH�������LWHPV��
3DVVDWLRQ�SDU�����SDWLHQWV�GX�QRXYHO�RXWLO�DVVRFL}�v�GHV�TXHVWLRQQDLUHV�YDOLG}V���6)����}FKHOOH�G DQ[L}W}�G}SUHVVLRQ��}FKHOOH�GH�VRXWLHQ��
VRFLDO�HW�}FKHOOH�GH�U}JXODWLRQ�}PRWLRQQHOOH���UH�WHVW�GX�QRXYHO�RXWLO�v���PRLV
9DOLGDWLRQ�VWDWLVWLTXH���FRK}UHQFH�HW�FRUU}ODWLRQ�HQWUH�OHV�RXWLOV��UHSURGXFWLELOLW}��

&RQFOXVLRQ

&HWWH �mFKHOOH �YDOLGmH �SHUPHWWUD �XQH �LGHQWL®FDWLRQ �HW �XQH �TXDQWL®FDWLRQ �GHV �DVSHFWV �GH �OD �TXDOLW} �GH �YLH �LPSDFW}V �FKH] �OHV �SDWLHQWV �DYHF �XQH
PDODGLH�GH�52��GRPDLQHV�GH�OD�VDQW}��IDPLOLDO��SURIHVVLRQQHO��GHV�ORLVLUV�HW�RX�SV\FKRORJLTXH��D®Q�GH�OHXU�SURSRVHU�XQ�DFFRPSDJQHPHQW�PmGLFR�
SV\FKR�VRFLDO�LQGLYLGXDOLVm�WRXW�HQ�KDUPRQLVDQW�OHV�SUDWLTXHV�

3LlFH�MRLQWH��������������$EVWUDFW�$VVLVHV�)RXUGULQR\�(/(&7�52�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 -XOLHWWH�&RXUVLPDXOW

���������9DULDWLRQV�GX�JlQH�&+'��HW�V\QGURPH�GH�6QLMGHUV�%ORFN�&DPSHDX���XQH�SDWKRORJLH�h�mYRTXHU�GHYDQW�XQH
K\SHUVRFLDELOLWm��XQH�PDFURFUDQLH�HW�XQH�G\VPRUSKLH�FUDQLR�IDFLDOH

$XWHXUV��

-XOLHWWH�&RXUVLPDXOW������)UDQFRLV�/HFRTXLHUUH������3DVFDOH�6DXJLHU�9HEHU������9DO}ULH�'URXLQ�*DUUDXG������-RHO�/HFKHYDOOLHU������1DWKDOLH�'URXRW�����
6}YHULQH�)HKUHQEDFK������9LUJLQLH�1JX\HQ�9LHW������$QQH�%RODQG������-HDQ�)UDQ{RLV�'HOHX]H������7KLHUU\�)U}ERXUJ������*DHO�1LFRODV������$QQH�&ODLUH
%U}KLQ����

���'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�805�������81,528(1��1RUPDQGLH�8QLY��HW�'}SDUWHPHQW�GH�*}Q}WLTXH��HW�FHQWUH�GH�U}I}UHQFH�DQRPDOLHV�GX�G}YHORSSHPHQW��&+8�GH
5RXHQ��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��,QVHUP��8QLYHUVLW}�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�3}GLDWULH��&033�+�:DOORQ��&+�GH�'LHSSH��&+�GH�'LHSSH��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�FKLUXUJLH�RUWKRS}GLTXH�S}GLDWULTXH��&+8�GH�5RXHQ��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVWLWXW�GH�ELRORJLH�)UDQ{RLV�-DFRE���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*}Q}WLTXH�+XPDLQH��&15*+���(YU\��)UDQFH��(YU\��)UDQFH

0RWV�FOHIV���$QRPDOLHV�GX�G}YHORSSHPHQW��G}®FLHQFH�LQWHOOHFWXHOOH��K\SHUVRFLDELOLW}��H[RPH

5mVXPm��

/HV�DQDO\VHV�SDQJ}QRPLTXHV�RQW�SHUPLV�OD�GHVFULSWLRQ�GHV�V\QGURPHV�XOWUD�UDUHV��1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�SDWLHQW�GH����DQV��HQ�HUUDQFH
GLDJQRVWLTXH�GHSXLV�SU|V�GH����DQV��SU}VHQWDQW�DX�SUHPLHU�SODQ�XQH�K\SHUVRFLDELOLW}�WU|V�PDUTX}H��GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��XQH
G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH��XQH�G\VPRUSKLH�IDFLDOH�HW�XQH�PDFURFUDQLH��6RQW�}JDOHPHQW�QRW}V�GHV�DQRPDOLHV�RSKWDOPRORJLTXHV�V}Y|UHV��GHV
FKHYDXFKHPHQWV�GHQWDLUHV��XQH�K\SRSODVLH�U}QDOH�JDXFKH��XQH�FU\SWRUFKLGLH�XQLODW}UDOH��XQ�SHFWXV�FDULQDWXP�HW�XQH�VFROLRVH��8Q�V}TXHQ{DJH
G H[RPH�HQ�WULR�D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�G XQH�YDULDWLRQ�IDX[�VHQV�GH�QRYR�GDQV�OH�GRPDLQH�K}OLFDVH�GX�J|QH�&+'���/D�SU}VHQWDWLRQ
SK}QRW\SLTXH�HVW�WRXW�v�IDLW�FRPSDWLEOH�DYHF�OH�GLDJQRVWLF�GH�V\QGURPH�GH�6QLMGHUV�%ORFN�&DPSHDX��6%&6����/H�6%&6��G}FULW�WU|V�U}FHPPHQW�GDQV
XQH�XQLTXH�SXEOLFDWLRQ�UDVVHPEODQW����SDWLHQWV��U}VXOWH�PDMRULWDLUHPHQW�GH�YDULDWLRQV�IDX[�VHQV�GH�QRYR�ORFDOLV}HV�GDQV�OH�GRPDLQH�K}OLFDVH�GX
J|QH �&+'� ��6QLMGHUV �%ORFN �HW �DO�� �1DWXUH �&RPPXQLFDWLRQ� ������� �&H �V\QGURPH� �GH �WUDQVPLVVLRQ �DXWRVRPLTXH �GRPLQDQWH� �HVW �UHVSRQVDEOH
G DQRPDOLHV�QHXUR�G}YHORSSHPHQWDOHV�DVVRFLDQW�GHV�WURXEOHV�GX�FRPSRUWHPHQW�GH�W\SH�K\SHUVRFLDELOLW}��XQ�UHWDUG�GH�G}YHORSSHPHQW�HW�XQH
G}®FLHQFH�LQWHOOHFWXHOOH �V}Y|UH� �GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH� �XQH�PDFURF}SKDOLH� �XQH�K\SRWRQLH� �/D�G\VPRUSKLH�FDUDFW}ULVWLTXH�DVVRFLH�XQ
IURQW �ODUJH�HW �ERPEDQW� �XQ�K\SHUW}ORULVPH� �XQ�}SLFDQWKXV� �XQH�}QRSKWDOPLH� �GHV�VRXUFLOV �}SDUV� �XQH�K\SRSODVLH�GH�O }WDJH�PR\HQ� �XQ�QH]
SUR}PLQHQW��XQ�PHQWRQ�SRLQWX�HW�GHV�RUHLOOHV�EDV�LPSODQW}HV�DYHF�XQ�}SDLVVLVVHPHQW�GH�O K}OL[��/D�SURW}LQH�&+'��FRQVWLWXH�XQH�VRXV�XQLW}�GX
FRPSOH[H�1X5'��1XFOHRVRPH�5HPRGHOLQJ�'HVDFHW\ODVH���LPSOLTX}�GDQV�OH�UHPRGHODJH�GH�OD�FKURPDWLQH�HW�OD�U}JXODWLRQ�GH�OD�WUDQVFULSWLRQ��&H
FRPSOH[H�LQFOXW�VRLW�&+'��VRLW�&+'��HQ�IRQFWLRQ�GHV�W\SHV�FHOOXODLUHV�HW�GHV�FRQGLWLRQV�SK\VLRORJLTXHV��'H�ID{RQ�LQW}UHVVDQWH��OHV�YDULDWLRQV�GX
J|QH�&+'� �VRQW�UHVSRQVDEOHV�G XQ�V\QGURPH�QHXUR�G}YHORSSHPHQWDO �GL}UHQW�GX�6%&6�HW�O K\SRWK|VH�TXH�OH�FRPSOH[H�1X5'�DHFWH�GHV�FLEOHV
GLVWLQFWHV�HQ�IRQFWLRQ�GH�VD�FRPSRVLWLRQ�SHXW�~WUH�}PLVH��/ K\SHUVRFLDELOLW}��UDSSRUW}H�HQ�DVVRFLDWLRQ�DYHF�OHV�YDULDWLRQV�GH�&+'��HW�QRQ�GH�&+'��
HVW �XQH �SDUWLFXODULW} �FRPSRUWHPHQWDOH �SHX �IU}TXHQWH �GDQV �OHV �G}®FLHQFHV �LQWHOOHFWXHOOHV �V\QGURPLTXHV� �TXL �FRQVWLWXH �XQ �Y}ULWDEOH �SRLQW �G DSSHO
SRXU�OH�GLDJQRVWLF�GX�V\QGURPH�GH�:LOOLDPV�%HXUHQ��G $QJHOPDQ��GH�*ODVV��GX�FUL�GX�FKDW�RX�SRXU�OD�PLFURG}O}WLRQ���T�������/H�6%&6�FRUUHVSRQG�v
XQ�V\QGURPH�UDUH��HQFRUH�P}FRQQX��v�}YRTXHU�GHYDQW�WRXW�SDWLHQW�SU}VHQWDQW�XQ�FRPSRUWHPHQW�K\SHUVRFLDEOH��}O}PHQW�PDMHXU�GX�SK}QRW\SH�
DVVRFL}�v�XQ�UHWDUG�GH�G}YHORSSHPHQW��XQH�PDFURFUDQLH��GHV�WUDLWV�G\VPRUSKLTXHV�LQFOXDQW�QRWDPPHQW�XQ�K\SHUW}ORULVPH��XQH�K\SRSODVLH�GH
O }WDJH�PR\HQ�HW�XQ�QH]�SUR}PLQDQW�
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NKDZOD�]HUURXNL

���������,GHQWLzFDWLRQ�GH�OD�PXWDWLRQ�DQFHVWUDOH�F�������*!$�GX�JlQH�$$$6�FKH]�GHV�SDWLHQWV�DYHF�V\QGURPH�Gx$OOJURYH���h
SURSRV�GH�OD�SUHPLlUH�VmULH�PDURFDLQH

$XWHXUV��

.KDZOD�=HUURXNL���������,KDE�%HOPRNKWDU������.DUDP�%HOPRNKWDU������+DQDQH�/DWUHFK������0RKDPPHG�%HOODRXL������5HGRXDQH�%RXORXL]������$EGHODGLP
%DEDNKRX\D������0DULDP�7DMLU�������

���8QLW}�GH�*}Q}WLTXH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��8QLYHUVLW}�0RKDPPHG�3UHPLHU��2XMGD��2XMGD��0DURF
���8QLW}�GH�*}Q}WLTXH�&OLQLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�0RKDPPHG�9,��2XMGD��2XMGD��0DURF
���6HUYLFH�G (QGRFULQRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�0RKDPPHG�9,��2XMGD��2XMGD��0DURF
���6HUYLFH�GH�3}GLDWULH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�0RKDPPHG�9,��2XMGD��2XMGD��0DURF

0RWV�FOHIV���6\QGURPH�WULSOH�$��J|QH�$$$6��HHW�IRQGDWHXU��PXWDWLRQ�DQFHVWUDOH

5mVXPm��

/H�V\QGURPH�G $OOJURYH�RX�OH�V\QGURPH�WULSOH�$�HVW�XQH�PDODGLH�J}Q}WLTXH�DXWRVRPLTXH�U}FHVVLYH�UDUH��FDUDFW}ULV}H�SDU�XQH�DODFU\PLH��XQH
DFKDODVLH�HW�XQH�LQVX°VDQFH�VXUU}QDOLHQQH�SDU�U}VLVWDQFH�v�O KRUPRQH�DGU}QRFRUWLFRWURSH��$&7+���,O�SHXW�~WUH�DVVRFL}�v�GHV�DQRPDOLHV�GX�V\VW|PH
QHUYHX[�DXWRQRPH��FHQWUDO�HW�S}ULSK}ULTXH��8QH�FHQWDLQH�GH�FDV�VRQW�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH��& HVW�XQH�PDODGLH�PXOWLV\VW}PLTXH�GRQW�O xJH�GH
G}EXW�SHXW�DOOHU�GH�OD�SHWLWH�HQIDQFH�v�O xJH�DGXOWH��/HV�PDQLIHVWDWLRQV�FOLQLTXHV�HW�OD�JUDYLW}�GH�OD�PDODGLH�VRQW�WU|V�YDULDEOHV��/H�J|QH�UHVSRQVDEOH
GH�OD�PDODGLH�HVW�OH�J|QH�$$$6��ORFDOLV}�VXU�OH�FKURPRVRPH�����HQ���T����HW�FRPSRUWH����H[RQV��FRGDQW�SRXU�XQH�SURW}LQH�QRPP}H�$/$',1
�$/DFULPLD��$FKDODVLD��D'UHQDO�,QVX°FLHQF\��1HXURORJLFDO�GLVRUGHU��HW�GRQW�O H[SUHVVLRQ�HVW�XELTXLWDLUH�GDQV�OHV�WLVVXV�KXPDLQV�DYHF�XQH�H[SUHVVLRQ
H[FHSWLRQQHOOHPHQW�DXJPHQW}H�DX�QLYHDX�GHV�JODQGHV�VXUU}QDOHV��GX�WUDFWXV�GLJHVWLI�HW�GX�V\VW|PH�QHUYHX[�FHQWUDO��/D�PDMRULW}�GHV�PXWDWLRQV
DERXWLVVHQW�v�XQH�SURW}LQH�WURQTX}H�HW�QRQ�IRQFWLRQQHOOH��'HV�PXWDWLRQV�U}FXUUHQWHV�RQW�}W}�LGHQWL®}HV�GDQV�GHV�IDPLOOHV�G (XURSH�HW�G $IULTXH�GX
1RUG���/D�PXWDWLRQ�F�������*�!�$�HVW�UDSSRUW}H�FRPPH�}WDQW�OD�PXWDWLRQ�OD�SOXV�U}SRQGXH�DX[�SD\V�PDJU}ELQV��QRWDPPHQW�HQ�7XQLVLH��HQ�/LE\H
HW�HQ�$OJ}ULH���1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO�XQH�SUHPL|UH�V}ULH�PDURFDLQH�GH�SDWLHQWV�DWWHLQWV�GH�V\QGURPH�G $OOJURRYH�D\DQW�E}Q}®FL}�G XQH
}WXGH�PRO}FXODLUH�GX�J|QH�$$$6�REMHFWLYDQW�OD�SU}VHQFH�GH�OD�PXWDWLRQ�DQFHVWUDOH�F�������*�!�$�FKH]�WRXV�OHV�SDWLHQWV�HW�FRQ®UPDQW�DLQVL�O HHW
IRQGDWHXU�GH�FHWWH�PXWDWLRQ�

�
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2OID�5DMKL

���������3KmQRW\SH�FRPSRUWHPHQWDO�GX�V\QGURPH�Gx$QJHOPDQ���h�SURSRV�GH����FDV

$XWHXUV��

2OID�5DMKL������0HGLKD�7UDEHOVL������6DQD�VNRXUL������/LOLD�.UDRXD������5LP�0HGGHE������,QHV�2XHUWDQL������+DQD�6DIUDRX������,FKUDI�.UDRXD������+HOD�.ODD
�����)DRX]L�0DD]RXO������,OKHP�7XUNL������5LGKD�0UDG����

���6HUYLFH�GHV�0DODGLHV�+}U}GLWDLUHV�HW�&RQJ}QLWDOHV�GH�O
+�SLWDO�&KDUOHV�1LFROOH��+�SLWDO�&KDUOHV�1LFROOH���7XQLVLH��7XQLV��7XQLVLH
���6HUYLFH�GH�QHXURS}GLDWULH�GH�O
LQVWLWXW�QDWLRQDO�GH�QHXURORJLH�0RQJL�%HQ�+DPLGD��,QVWLWXW�GH�QHXURORJLH�0RQJL�%HQ�+DPLGD��7XQLV��7XQLVLH

0RWV�FOHIV���V\QGURPH�G
$QJHOPDQ�SK}QRW\SH�FRPSRUWHPHQWDO�UHWDUG�SV\FKRPRWHXU�}SLOHSVLH�DWD[LH�UHWDUG�GX�ODQJDJH

5mVXPm��

,QWURGXFWLRQ

/H�V\QGURPH�G $QJHOPDQ��6$��HVW�XQ�V\QGURPH��QHXURJ}Q}WLTXH��UDUH�TXL�HVW�G��v�O
DEVHQFH�G
H[SUHVVLRQ�GX�J|QH�8%(�$����T���T�����J|QH�VRXPLV
v�HPSUHLQWH�PDWHUQHOOH�

'L}UHQWV �P}FDQLVPHV�J}Q}WLTXHV �SHXYHQW �~WUH �v �O
RULJLQH �GH �FH �V\QGURPH� �WHOV �TX
XQH�G}O}WLRQ �GH �OD �U}JLRQ �FULWLTXH���T�����T��� �XQH�GLVRPLH
XQLSDUHQWDOH�SDWHUQHOOH��XQH�PXWDWLRQ�GX�FHQWUH�G
HPSUHLQWH�RX�XQH�PXWDWLRQ�GX�J|QH�8%(�$��

,O �D �}W} �VXJJ}U} �FRPPH�XQ �PRG|OH �GH �WURXEOH �QHXUR�G}YHORSSHPHQWDO �DVVRFLDQW �GHV �PDQLIHVWDWLRQV �FRPSRUWHPHQWDOHV �VS}FL®TXHV � �HQ �SOXV �GHV
WURXEOHV�QHXURORJLTXHV��/ REMHFWLI�GH�QRWUH�WUDYDLO�HVW�GH�G}FULUH�OH�SK}QRW\SH�FRPSRUWHPHQWDO�GX�6$�FKH]�GHV�SDWLHQWV�WXQLVLHQV�

3DWLHQWV�HW�0mWKRGHV��

(WXGH�U}WURVSHFWLYH��GHV�PDQLIHVWDWLRQV�FRPSRUWHPHQWDOHV�GX�6$�FKH]����SDWLHQWV��LVVXV�GH����IDPLOOHV��FKH]�TXL�OH�GLDJQRVWLF�PRO}FXODLUH�D�}W}
FRQ®UP}�SDU�}WXGH�GH�OD�P}WK\ODWLRQ�GX�FKURPRVRPH����RX�SDU�V}TXHQ{DJH�GX�J|QH�8%(�$��VL �06�3&5�QRUPDOH�� �&HV�SDWLHQWV�RQW�FRQVXOW}�DX
VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV��GH�O K�SLWDO�&KDUOHV�1LFROOH�GXUDQW��OD�S}ULRGH�V }WDODQW�GH�������v������

5mVXOWDWV�

$�O LQWHUURJDWRLUH��QRXV�DYRQV�REMHFWLY}�XQ��UHWDUG�SV\FKRPRWHXU��V}Y|UH�FKH]������GH�QRWUH�FRKRUWH��XQH�DWD[LH�����������HW�XQH�}SLOHSVLH�������
���

$�O H[DPHQ�SK\VLTXH��OD�PDMRULW}�GHV�SDWLHQWV�RQW�SU}VHQW}�XQH��PLFURF}SKDOLH���������/D�G\VPRUSKLH�IDFLDOH�}WDLW�FDUDFW}ULV}H�SDU�XQ�WHLQW�FODLU
��������XQH�PDFURVWRPLH�FKH]�OHV���WLHUV�GHV�FDV��XQ�VWUDELVPH�D�}W}�UDSSRUW}�FKH]�OD�PRLWL}�GHV��SDWLHQWV��XQH�PDFURJORVVLH���������XQH�GHQWLWLRQ
HVSDF}H��������

2XWUH�OHV�WURXEOHV�VXV�FLW}V��QRXV�DYRQV�REVHUY}���W\SHV�GH�PDQLIHVWDWLRQV�FRPSRUWHPHQWDOHV��v�VDYRLU��OH�FRPSRUWHPHQW�MR\HX[��KXPHXU�MRYLDOH�HW
DFF|V�GH�ULUHV�LPPRWLY}V�FKH]��������GHV�SDWLHQWV����OHV�VW}U}RW\SLHV����������O K\SHUDFWLYLW}���������O DXWR�HW��RX�O K}W}URDJUHVVLYLW}��UDSSRUW}H�SDU
OHV�SDUHQWV�GDQV������GHV�FDV��'HV�WUDLWV�DXWLVWLTXHV�RQW�}W}�UHS}U}V�FKH]�VHXOHPHQW���HQIDQWV�

3DU�DLOOHXUV��OHV�WURXEOHV�GX�VRPPHLO�RQW�}W}�UDSSRUW}V�GDQV�����GHV�FDV���,O�V DJLW�OH�SOXV�VRXYHQW�G XQH�LQVRPQLH�G HQGRUPLVVHPHQW�������DYHF
GHV�U}YHLOV�QRFWXUQHV�IU}TXHQWV��

&RQFHUQDQW �OHV �P}FDQLVPHV�GX�6$� �OD �G}O}WLRQ�GH�OD �U}JLRQ�FULWLTXH���T�����T���D �}W} �UHWURXY}H�GDQV��������GHV�FDV �� �OD �PXWDWLRQ�GX
J|QH�8%(�$����������OD�GLVRPLH�XQLSDUHQWDOH�SDWHUQHOOH�FKH]���SDWLHQWV�VHXOHPHQW�

/H�SK}QRW\SH�FRPSRUWHPHQWDO�YDULH�HQ�IRQFWLRQ��GX�P}FDQLVPH�J}Q}WLTXH��GH�OD�V}Y}ULW}�GX�UHWDUG�GX�G}YHORSSHPHQW�HW�GH�O }TXLOLEUH�GH
O }SLOHSVLH�WU|V�IU}TXHPPHQW�DVVRFL}H��

(Q�HHW��LO�DSSDUDLW�VHORQ�QRWUH�}WXGH�TXH�OH�P}FDQLVPH�GH�PXWDWLRQ�GX�J|QH�8%(�$�HVW�DVVRFL}�v�GHV�IRUPHV�SOXV�V}Y|UHV�GH�UHWDUG�GX�ODQJDJH
DORUV�TXH�OD�G}O}WLRQ�HVW�SOXW�W��DVVRFL}H�v�XQ�UHWDUG�SV\FKRPRWHXU�SOXV�SURIRQG�

&RQFOXVLRQ��

8QH�PHLOOHXUH�FDUDFW}ULVDWLRQ�GX�SK}QRW\SH�FRPSRUWHPHQWDO�FKH]�FHV�SDWLHQWV�SHUPHW�XQH�SULVH�HQ�FKDUJH�PXOWLGLVFLSOLQDLUH�HW�SHUVRQQDOLV}H�
JDUDQWH�G XQH�PHLOOHXUH�TXDOLW}�GH�YLH�SRXU�OHV�SDWLHQWV�HW�OHXU�HQWRXUDJH�

�

�

�
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���������(WXGH�IRQFWLRQQHOOH�GHV�YDULDQWV�GH�VLJQLzFDWLRQ�LQFRQQXH�GX�JlQH�5%�

$XWHXUV��

-HVVLFD�/(�*$//������(OVD�$028<$/������$PEUH�3(7,7$/27������&DWKHULQH�'(+$,1$8/7������/LVD�*2/0$5'������&ODXGH�+28'$<(5������'RPLQLTXH
67233$�/<211(7������0DULRQ�*$87+,(5�9,//$56������6DQGULQH�&$3872������)UDQ{RLV�/$//(0$1'����

���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�&XULH��3DULV��)UDQFH
���/DERUDWRLUH�GH�3KDUPDFRJ}QRPLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��&+8�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���5}WLQREODVWRPH��7HVWV�IRQFWLRQQHOV��9DULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH

5mVXPm��

/H�U}WLQREODVWRPH�HVW�OD�WXPHXU�LQWUD�RFXODLUH�GH�O HQIDQW�OD�SOXV�IU}TXHQWH��GH�O RUGUH�GH���VXU��������v��������QDLVVDQFHV��,O �U}VXOWH�GH
O LQDFWLYDWLRQ�ELDOO}OLTXH�GX�J|QH�VXSSUHVVHXU�GH�WXPHXU�5%��DX�VHLQ�G XQH�FHOOXOH�GH�OD�U}WLQH��'DQV�����GHV�FDV��OD�SU}VHQFH�G XQ�YDULDQW
SDWKRJ|QH�DX�QLYHDX�FRQVWLWXWLRQQHO�SU}GLVSRVH�DX�U}WLQREODVWRPH��/H�J|QH�5%��FRGH�OD�SURW}LQH�S5%��TXL�D�XQ�U�OH�PDMHXU�GDQV�OH�FRQWU�OH�GX
F\FOH�FHOOXODLUH��6D�IRQFWLRQ�OD�PLHX[�G}FULWH�HVW�OD�U}JXODWLRQ�GHV�IDFWHXUV�GH�WUDQVFULSWLRQ�(�)��DX�PRPHQW�GH�OD�WUDQVLWLRQ�*��6��S5%�LQWHUDJLW
}JDOHPHQW�DYHF�GHV�SURW}LQHV�GH�UHPRGHODJH�GH�OD�FKURPDWLQH��GRQW�OHV�KLVWRQHV�G}VDF}W\ODVHV��+'$&��

(Q�)UDQFH��O }WXGH�PRO}FXODLUH�GX�J|QH�5%��HVW�U}DOLV}H�FKH]�WRXW�SDWLHQW�DWWHLQW�GH�U}WLQREODVWRPH��/ LGHQWL®FDWLRQ�G XQ�YDULDQW�SDWKRJ|QH�SHUPHW
GH�U}DOLVHU�GHV�WHVWV�J}Q}WLTXHV�FLEO}V�VXU�FH�YDULDQW�GDQV�OD�IDPLOOH�HW�GH�JXLGHU�OD�VXUYHLOODQFH�RSKWDOPRORJLTXH��D®Q�GH�OLE}UHU�OHV�HQIDQWV�QRQ
SRUWHXUV�G XQH�VXUYHLOODQFH�RSKWDOPRORJLTXH�ORXUGH��U}DOLV}H�SDU�IRQG�G �LO�VRXV�DQHVWK}VLH�J}Q}UDOH�FKH]�OHV�QRXYHDX[�Q}V�HW�QRXUULVVRQV��/HV
YDULDQWV�OHV�SOXV�IU}TXHPPHQW�LGHQWL®}V�VRQW�GHV�YDULDQWV�WURQTXDQWV��IDFLOHV�v�LQWHUSU}WHU��&HSHQGDQW��GDQV�XQ�SHWLW�QRPEUH�GH�FDV��GHV�YDULDQWV
IDX[�VHQV�VRQW�LGHQWL®}V��SRXU�OHVTXHOV�O LQWHUSU}WDWLRQ�HVW�GL°FLOH��,OV�UHVWHQW�J}Q}UDOHPHQW�GH�VLJQL®FDWLRQ�LQFRQQXH�HW�QH�SHXYHQW�SDV�~WUH�XWLOLV}V
SRXU�OH�FRQVHLO�J}Q}WLTXH��,O�HVW�GRQF�HVVHQWLHO�GH�U}XVVLU�v�FODVVHU�FHV�YDULDQWV�D®Q�GH�SRXYRLU�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�RSWLPDO�DX[�SDWLHQWV�HW
v�OHXU�IDPLOOH�

/ REMHFWLI �GH�FH�SURMHW �HVW �GH�PHWWUH�HQ�SODFH�GHV�WHVWV �IRQFWLRQQHOV �SHUPHWWDQW �G DLGHU �DX�FODVVHPHQW�GHV�YDULDQWV �GH�VLJQL®FDWLRQ�LQFRQQXH�GX
J|QH�5%���7URLV�GH�FHV�WHVWV�VRQW�SU}VHQW}V�LFL�

1RXV�DYRQV�J}Q}U}�SDU�PXWDJHQ|VH�GLULJ}H����YDULDQWV�IDX[�VHQV�GX�J|QH�5%��PLV�HQ�}YLGHQFH�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�U}WLQREODVWRPH��
GHX[��YDULDQWV�SDWKRJ|QHV�HW�QHXI�YDULDQWV�E}QLQV�TXL�RQW�}W}�XWLOLV}V�FRPPH�W}PRLQV�SRVLWLIV�HW�Q}JDWLIV��UHVSHFWLYHPHQW��HW����YDULDQWV�GH
VLJQL®FDWLRQ�LQFRQQXH�v�}YDOXHU�

'DQV�XQ�SUHPLHU�WHPSV��QRXV�DYRQV�}WXGL}�OD�VWDELOLW}�GH�OD�SURW}LQH�S5E�SDU�:HVWHUQ�%ORW� �'DQV�XQ�GHX[L|PH�WHPSV��QRXV�DYRQV�}WXGL}
O LQWHUDFWLRQ�IRQFWLRQQHOOH�GH�S5E�DYHF�OH�IDFWHXU�GH�WUDQVFULSWLRQ�(�)���DYHF�XQ�YHFWHXU�G H[SUHVVLRQ�FRQVWLWX}�GX�SURPRWHXU�GX�J|QH�(�)��HW�GX
J|QH �UDSSRUWHXU �OXFLI}UDVH� �1RXV �DYRQV �}JDOHPHQW �}YDOX} �O LQWHUDFWLRQ �SK\VLTXH �GH �S5% �HW �(�)� �SDU �FR�LPPXQRSU}FLSLWDWLRQ� �(Q®Q� �QRXV �DYRQV
}WXGL}�O LQWHUDFWLRQ�GH�S5E�DYHF�O KLVWRQH�G}VDF}W\ODVH����+'$&���SDU�FR�LPPXQRSU}FLSLWDWLRQ�



6<1'520(6�0$/)250$7,)6 -DFTXHV�38(&+%(57<

���������'HV�YDULDQWV�&(3���UHVSRQVDEOHV�GH�FUDQLRVWmQRVH�V\QGURPLTXH�DYHF�RX�VDQV�$QHXSORqGLH�9DULmH�HQ�0RVDqTXH�

$XWHXUV��

/XFLOH�3,1621������&RULQQH�&2//(7������-DFTXHV�38(&+%(57<������$QRXFN�6&+1(,'(5������7KRPDV�528-($8������&KULVWLDQ�+(5/,1������(PPDQXHOOH
+$48(7������&RQVWDQFH�:(//6������.}YLQ�<$8<������9DOHQWLQ�58$8/7������-HDQ�%DSWLVWH�*$,//$5'������&KULVWLQH�&28%(6������3DWULFLD�%/$1&+(7�����
0DUMRODLQH�:,//(06������'DYLG�*(1(9,(9(������)UDQFN�3(//(6725������9LQFHQW�*$7,12,6����

���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�SHUVRQQDOLV}H��6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH�
0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�GH�*}Q}WLTXH�0RO}FXODLUH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�3DULV�*+��+�SLWDO�/DULERLVL|UH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�SHUVRQQDOLV}H��8QLW}�GH�*}Q}WLTXH�&KURPRVRPLTXH��+�SLWDO�$UQDXG�GH
9LOOHQHXYH��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�1HXURFKLUXUJLH��+�SLWDO�*XL�GH�&KDXOLDF��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�&KLUXUJLH�3ODVWLTXH�HW�5HFRQVWUXFWULFH��+�SLWDO�/DSH\URQLH��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���&(3����&UDQLRVW}QRVH��$QHXSOR�GLH�9DUL}H�HQ�0RVD�TXH

5mVXPm��

'HV�YDULDWLRQV�ELDOO}OLTXHV�GHV�J|QHV�%8%�%��75,3���HW�&(3���VRQW�UDSSRUW}HV�FKH]�OHV�SDWLHQWV�SU}VHQWDQW
XQ�6\QGURPH�G $QHXSOR�GLH�9DUL}H�HQ�0RVD�TXH��6$0���&HV�J|QHV�VRQW�LPSOLTX}V�GDQV�OH�SRLQW�GH�FRQWU�OH
GX�IXVHDX�PLWRWLTXH��OD�QXFO}DWLRQ�HW�OD�VWDELOLVDWLRQ�GHV�PLFURWXEXOHV�

/H �6$0 �HVW �G� �v �XQH �GLYLVLRQ �FHOOXODLUH �G}IHFWXHXVH �SURYRTXDQW �XQH �QRQ�GLVMRQFWLRQ �PLWRWLTXH �GHV
FKURPRVRPHV��FH�TXL�VH�WUDGXLW�SDU�OD�FRH[LVWHQFH�GH�FHOOXOHV�GLSOR�GHV�DYHF�GHV�FHOOXOHV�DQHXSOR�GHV���!
������/H�6$0�HVW�XQ�V\QGURPH�UDUH��WUDQVPLV�VXU�XQ�PRGH�DXWRVRPLTXH�U}FHVVLI��K}W}URJ|QH�}JDOHPHQW
VXU�OH�SODQ�FOLQLTXH�

/HV�SDWLHQWV�SU}VHQWHQW�KDELWXHOOHPHQW�XQ�UHWDUG�GH�FURLVVDQFH�v�G}EXW�DQW}QDWDO��XQH�PLFURF}SKDOLH��GHV
}O}PHQWV �PRUSKRORJLTXHV �PLQHXUV� �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �YDULDEOH� �'HV �PDOIRUPDWLRQV �FDUGLDTXHV�
RSKWDOPRORJLTXHV�HW�GX�V\VW|PH�QHUYHX[�FHQWUDO�SHXYHQW�~WUH�DVVRFLHU�

6HXOV����SDWLHQWV�SU}VHQWDQW�XQ�6$0�DYHF�GHV�YDULDWLRQV�ELDOO}OLTXHV�GX�J|QH�&(3����RQW�}W}�UDSSRUW}V�GDQV
OD �OLWW}UDWXUH� �/HXU �SK}QRW\SH �FRPSUHQG �XQ �UHWDUG �GH �FURLVVDQFH �SRVW �QDWDO� �XQ �UDFFRXUFLVVHPHQW
UKL]RP}OLTXH�GHV�PHPEUHV�VXS}ULHXUV����FDV�VXU�����XQH�G}®FLHQFH�LQWHOOHFWXHOOH�O}J|UH�HW�XQH�G\VPRUSKLH
FRPSDUDEOH��/HV�DQRPDOLHV�GH�OD�IRUPH�GX�FUxQH�VRQW�FRQVWDQWHV��DOODQW�GH�OD�SU}VHQFH�GH�ERVVHV�IURQWDOHV
v�XQH�FUDQLRVW}QRVH�DXWKHQWL®}H�FKH]�XQH�SDWLHQWH�G}FULWH�HQ������SDU�QRWUH�}TXLSH��

1RXV�UDSSRUWRQV �OH �FDV �G XQH�®OOHWWH �GH�� �DQV �TXL �SU}VHQWH�XQ�V\QGURPH�PDOIRUPDWLI �FRQJ}QLWDO �DYHF�XQ
UHWDUG �VWDWXUDO� �XQ �UDFFRXUFLVVHPHQW �UKL]RP}OLTXH �GHV �PHPEUHV �VXS}ULHXUV� �XQH �FDUGLRSDWKLH� �XQH
FUDQLRVW}QRVH�HW �GHV�}O}PHQWV �PRUSKRORJLTXHV�PLQHXUV �WRXW �v �IDLW �VLPLODLUHV �DX�SK}QRW\SH�GH�QRWUH
SUHPL|UH�SDWLHQWH��&HV�SDWLHQWHV�VRQW�G RULJLQH�GL}UHQWH�HW�QRQ�DSSDUHQW}HV��'H�ID{RQ�LQW}UHVVDQWH��FHWWH
QRXYHOOH �SDWLHQWH �D �UDWWUDS} �VSRQWDQ}PHQW �VRQ �UHWDUG �VWDWXUDO �LQLWLDO� �v �OD �GL}UHQFH �GHV �DXWUHV �FDV
UDSSRUW}V�

/ }WXGH�GX�J|QH�&(3���U}DOLV}�DSU|V�GHV�LQYHVWLJDWLRQV�Q}JDWLYHV��$&3$��SDQHO�GH�J|QHV�LPSOLTX}V�GDQV�OHV
FUDQLRVW}QRVHV�� �PHW �HQ �}YLGHQFH �FKH] �FHWWH �®OOHWWH �OH �P~PH �YDULDQW �KRPR]\JRWH �U}FXUHQW
F����B���GXS���

/D�UHFKHUFKH�U}S}W}H�G DQHXSOR�GLH�YDUL}H�HQ�PRVD�TXH�FKH]�FHW�HQIDQW�HVW�UHVW}H�Q}JDWLYH�v�FH�MRXU�DSU|V
DQDO\VH�GX�OLTXLGH�DPQLRWLTXH��FODUW}�QXFDOH�DXJPHQW}H���GHV�O\PSKRF\WHV��SOXV�GH�����P}WDSKDVHV��HW
GHV�®EUREODVWHV�FXWDQ}V�

&H�QRXYHDX�FDV� �DLQVL �TXH�OHV�GRQQ}HV�U}FHQWHV�GH�OD�OLWW}UDWXUH�TXL �FRQ®UPHQW�OH�U�OH�GH�&(3���GDQV�OD
PRGXODWLRQ�GH�)*)��HW�VRQ�U�OH�GDQV�OD�FURLVVDQFH�RVVHXVH��VXJJ|UHQW�TXH�OD�FUDQLRVW}QRVH�HVW�XQ�VLJQH
PDMHXU�GX�SK}QRW\SH�6$0�



&H�QRXYHDX�FDV�}YRTXH�}JDOHPHQW�OD�SRVVLELOLW}�G XQ�SK}QRW\SH�6$0�VDQV�DQHXSOR�GLH�YDUL}H�HQ�PRVD�TXH
FKH]�GHV�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�&(3���

1RXV�IDLVRQV�DSSHO�v�FROODERUDWLRQ�SRXU�G}FULUH�GH�QRXYHDX[�SDWLHQWV�D®Q�GH�FRUURERUHU�FHV�GRQQ}HV�

3LlFH�MRLQWH���$EVWUDFW�3,1621�/XFLOH�DVVLVHV������GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $PDO�7DDPDOODK

���������7URXEOH�GX�VSHFWUH�GH�OxDXWLVPH�HW�DQRPDOLHV�FKURPRVRPLTXHV���h�SURSRV�GxXQH�VmULH�GH�����SDWLHQWV

$XWHXUV��

$PDO�7DDPDOODK������+HOD�6DVVL������+RXZH\GD�-LODQL������6\ULQH�+L]HP������<DVPLQD�(ODULEL������,PHQ�5MHE������/DPLD�%HQ�MHPDD������0HULHP�+DP]D
�����$KOHP�%HOKDGM������0DLVVD�,GRXGL������5DKPD�NFKDRX����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP�/D�0DUVD��7XQLV�781,6,(��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP�/D�0DUVD��7XQLV�781,6,(��WXQLV��7XQLVLH
���VHUYLFH�GH�S}GRSV\FKLDWULH��+�SLWDO�0RQJL�6OLP�/D�0DUVD��7XQLV�781,6,(��7XQLV��7XQLVLH

0RWV�FOHIV���7URXEOH�GX�VSHFWUH�GH�O DXWLVPH�DQRPDOLHV�FKURPRVRPLTXHV�&*+�DUUD\�WURXEOH�QHXUR�G}YHORSSHPHQWDO

5mVXPm��

,QWURGXFWLRQ��

/H�WURXEOH�GX�VSHFWUH�GH�O DXWLVPH��76$��HVW�FODVV}�GDQV�OH�JURXSH�GHV�WURXEOHV�QHXUR�G}YHORSSHPHQWDX[��FDUDFW}ULV}�SDU�OD�WULDGH��WURXEOHV�GHV
LQWHUDFWLRQV�VRFLDOHV��DQRPDOLHV�GH�OD�FRPPXQLFDWLRQ�YHUEDOH�HW�QRQ�YHUEDOH�HW�MHX[�U}S}WLWLIV�HW�RX�VW}U}RW\SLHV�

/ }WLRORJLH�GX�76$�UHVWH�PXOWLIDFWRULHOOH��Q}DQPRLQV��XQ�JUDQG�LQW}U~W�D�}W}�SRUW}�FHV�GHUQL|UHV�DQQ}HV�SRXU�OD�SLVWH�GH�OD�YXOQ}UDELOLW}�J}Q}WLTXH�
8QH�}WLRORJLH�J}Q}WLTXH�HVW�HQ�FDXVH�GH�����GHV�FDV�GH�76$��/HV�DQRPDOLHV�FKURPRVRPLTXHV�PDFURVFRSLTXHV�UHSU}VHQWHQW������GHV�}WLRORJLHV
J}Q}WLTXHV��DORUV�TXH�OHV�PLFURUHPDQLHPHQWV�FKURPRVRPLTXHV�VRQW�G}WHFW}V�GDQV��������GHV�FDV�

2EMHFWLI��

/ REMHFWLI�GH�QRWUH�WUDYDLO�}WDLW�GH�G}WHUPLQHU�OHV�DQRPDOLHV�FKURPRVRPLTXHV�GDQV�XQH�FRKRUWH�GH�SDWLHQWV�SU}VHQWDQW�XQ�76$�V\QGURPLTXH�

0DWmULHOV�HW�PmWKRGHV��

,O�V DJLW�G XQH�}WXGH�U}WURVSHFWLYH�G XQH�FRKRUWH�GH�����SDWLHQWV�FROOLJ}V�HQWUH������HW������FRQVXOWDQW�SRXU�76$�V\QGURPLTXH��76$�DVVRFL}�v�XQH
G\VPRUSKLH�IDFLDOH�HW�RX�XQ�UHWDUG�GX�G}YHORSSHPHQW�SV\FKRPRWHXU�HW�RX�XQH�PDOIRUPDWLRQ�FRQJ}QLWDOH��

1RWUH�G}PDUFKH�}WDLW�GH�U}DOLVHU�XQ�FDU\RW\SH�VWDQGDUG�HQ�SUHPL|UH�LQWHQWLRQ�FKH]�WRXV�OHV�SDWLHQWV��6L�XQ�V\QGURPH�J}QLTXH�}WDLW�VXVSHFW}��XQH
}WXGH�PRO}FXODLUH�D�}W}�U}DOLV}H��8QH�),6+��+\EULGDWLRQ�LQ�VLWX�¯XRUHVFHQWH��D�}W}�SUDWLTX}H�GHYDQW�OD�VXVSLFLRQ�G XQ�V\QGURPH�PLFURG}O}WLRQQHO�
/HV�SDWLHQWV�Q D\DQW�DXFXQH�DQRPDOLH�DX[�H[SORUDWLRQV�SU}F}GHQWHV��RQW�}W}�H[SORU}V�SDU�&*+�DUUD\��K\EULGDWLRQ�J}QRPLTXH�FRPSDUDWLYH�VXU�SXFH
v�$'1���&HWWH�WHFKQLTXH�D�}JDOHPHQW�}W}�SUDWLTX}H�SRXU�PLHX[�FDUDFW}ULVHU�OHV�DQRPDOLHV�UHWURXY}HV�DX�FDU\RW\SH�

5mVXOWDWV��

1RXV�DYRQV�PLV�HQ�}YLGHQFH�VHSW�DQRPDOLHV�FKURPRVRPLTXHV��GHX[�DQRPDOLHV�}WDLHQW�YLVLEOHV�DX�FDU\RW\SH�VWDQGDUG�� �XQH�G}O}WLRQ���T��
FRPSDWLEOH�DYHF�XQ�V\QGURPH�-DFREVHQ�HW�XQH�PRVDLTXH����;<<>��@����;<>��@��'HX[�PLFURG}O}WLRQV���T�����RQW�}W}�PLVHV�HQ�}YLGHQFH�SDU�),6+�
/D�&*+�DUUD\�D�UHWURXY}�WURLV�YDULDWLRQV�GH�QRPEUH�GH�FRSLH��&19����XQH�GXSOLFDWLRQ�;T����T���GH�����0E�LPSOLTXDQW�OHV�J|QHV�)05��HW�)05���XQH
PLFURG}O}WLRQ���T���GH�����0E�HPSRUWDQW�OHV�J|QHV�&'+��HW�&'+����HW�XQH�GXSOLFDWLRQ���T�����GH�����.E�LPSOLTXDQW�OHV�J|QHV�1,3$��HW�1,3$��
/HV �VHSW �DQRPDOLHV �UHWURXY}HV �RQW �}W} �FODVV}HV �HQ �SDWKRJ|QHV �GDQV �TXDWUH �FDV� �HW �HQ �IDFWHXUV �GH �VXVFHSWLELOLW} �GHV �WURXEOHV �QHXUR
G}YHORSSHPHQWDX[�SRXU�OHV�WURLV�DXWUHV�DQRPDOLHV�

&RQFOXVLRQ��

$�OD�OXPL|UH�GH�FHV�U}VXOWDWV��O LPSOLFDWLRQ�SDWKRORJLTXH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�UHVWH�OLPLW}H�GDQV�OH�76$��/HV�SHUVSHFWLYHV�VH�GLULJHQW
DXMRXUG KXL�YHUV�O }WXGH�GH�O LPSDFW�GH�O HQYLURQQHPHQW�VXU�O H[SUHVVLRQ�GHV�QRXYHDX[�IDFWHXUV�GH�VXVFHSWLELOLW}�G}FRXYHUWV�SDU�OHV�QRXYHOOHV
WHFKQLTXHV�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

-DFTXHV�38(&+%(57<

���������$FWXDOLVDWLRQ�GX�VFKmPD�GmFLVLRQQHO�SURSRVm�SDU�OH�&HQWUH�SOXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�SUmQDWDO�GH�0RQWSHOOLHU
GHYDQW�OD�GmFRXYHUWH�GxXQH�PDOSRVLWLRQ�LVROmH�GHV�SLHGV�HQ�SmULRGH�SUmQDWDOH�

$XWHXUV��

(PPDQXHOOH�+$48(7������%HQR�W�$172,1(������+}O|QH�.5,(5������3DWULFLD�%/$1&+(7������&KULVWLQH�&28%(6������/XFLOH�3,1621������&RQVWDQFH�:(//6
�����0DUMRODLQH�:,//(06������'DYLG�*(1(9,(9(������3LHUUH�%28/27������)ORUHQW�)8&+6������-DFTXHV�38(&+%(57<����

���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�SHUVRQQDOLV}H��6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH�
0RQWSHOOLHU��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO��6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���'LDJQRVWLF�SU}QDWDO��PDOSRVLWLRQ�GHV�SLHGV��WULVRPLH�����P\RWRQLH�GH�6WHLQHUW

5mVXPm��

/HV�PDOSRVLWLRQV�LVRO}HV�GHV�SLHGV�WRXFKHQW��������v��������QDLVVDQFHV��(OOHV�FRQVWLWXHQW�XQH�DQRPDOLH
}FKRJUDSKLTXH �WU|V �IU}TXHQWH �HQ �DQW}QDWDO� �PDMRULWDLUHPHQW �G}FRXYHUWH �v �O }FKRJUDSKLH �GX �VHFRQG
WULPHVWUH� �$YHF �XQH �SULVH �HQ �FKDUJH �RUWKRS}GLTXH �DGDSW}H� �OHV �PDOSRVLWLRQV �LVRO}HV �GHV �SLHGV �v �OD
QDLVVDQFH�RQW�PDMRULWDLUHPHQW�XQ�WU|V�ERQ�SURQRVWLF�IRQFWLRQQHO��1}DQPRLQV��OHV�G}FRXYHUWHV�DQW}QDWDOHV
VRQW�GHV�}Y}QHPHQWV�DQ[LRJ|QHV�SRXU�OHV�SDUHQWV��/HV�SURIHVVLRQQHOV�GX�GLDJQRVWLF�SU}QDWDO�V DWWDFKHQW�v
GLVWLQJXHU�OHV�VLWXDWLRQV�R��OD�PDOSRVLWLRQ�GHV�SLHGV�VHUDLW�OH�VLJQH�G DSSHO�G XQH�VLWXDWLRQ�SOXV�FRPSOH[H�
LQFOXDQW�GHV�SURQRVWLFV�SOXV�G}IDYRUDEOHV��QRWDPPHQW�HQ�FDV�G DQRPDOLHV�FKURPRVRPLTXHV�PDMHXUHV�

�

-XVTX v�U}FHPPHQW��OH�&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO�GH�0RQWSHOOLHU��&3'31��SURSRVDLW�XQ
DUEUH�G}FLVLRQQHO�TXL�GLVWLQJXDLW�OHV�VLWXDWLRQV�XQLODW}UDOHV�HW�ELODW}UDOHV��'DQV�OHV�GHX[�FDV��XQ�VXLYL�DYHF
XQ �}FKRJUDSKLVWH �GH �U}I}UHQFH �HW �XQH �FRQVXOWDWLRQ �DXSU|V �G XQ �RUWKRS}GLVWH �S}GLDWULTXH �}WDLHQW
UHFRPPDQG}V�DX�FRXSOH��3RXU�OHV�I�WXV�DYHF�GHV�PDOSRVLWLRQV�ELODW}UDOHV��XQ�GLDJQRVWLF�SU}QDWDO��'31�
}WDLW�SURSRV}�SRXU�}WDEOLU�XQ�FDU\RW\SH�I�WDO��XQ�GRVDJH�HQ]\PDWLTXH�}YDOXDQW�OH�ULVTXH�GH�QRQ�IHUPHWXUH
GX�WXEH�QHXUDO�HW�XQ�GLDJQRVWLF�J}Q}WLTXH�SRXU�O DP\RWURSKLH�VSLQDOH�LQIDQWLOH�HW�OD�P\RWRQLH�GH�6WHLQHUW�

�

/D�OHFWXUH�GH�GHX[�WK|VHV�GH�P}GHFLQH�VRXWHQXHV�U}FHPPHQW�HW�XQH�UHYXH�GH�OD�OLWW}UDWXUH�QRXV�RQW
DPHQ}V �v �PRGL®HU �QRWUH �FRQGXLWH �v �WHQLU� �8QH �WK|VH �V HVW �LQW}UHVV}H �v �Y}UL®HU �OD �FRQFRUGDQFH �HQWUH �OHV
GLDJQRVWLFV �DQW}QDWDX[ �HW �SRVWQDWDX[ �GH �PDOSRVLWLRQ �GHV �SLHGV� �DLQVL �TXH �OHV �VXLYLV �SURSRV}V �GDQV
GL}UHQWV �&3'31 �GH �)UDQFH� �/D �VHFRQGH �WK|VH �FRQFHUQDLW �OHV �H[DPHQV �GH �J}Q}WLTXH �SURSRV}V �SDU �OHV
&3'31 �HW �WHQWDLW �G }YDOXHU �OHXU �SHUWLQHQFH�

�

/ DUEUH�G}FLVLRQQHO�DFWXDOLV}�FKRLVL�SDU�OH�&3'31�GH�0RQWSHOOLHU�FRQFHUQH�v�SU}VHQW�DXVVL�ELHQ�OHV�VLWXDWLRQV
XQLODW}UDOHV �TXH �ELODW}UDOHV �LVRO}HV� �(Q �SOXV �GX �VXLYL �DYHF �XQ �}FKRJUDSKLVWH �GH �U}I}UHQFH �HW �GH �OD
FRQVXOWDWLRQ�DXSU|V�G XQ�RUWKRS}GLVWH�S}GLDWULTXH��OH�FRXSOH�HVW�UH{X�HQ�FRQVXOWDWLRQ�GH�FRQVHLO�J}Q}WLTXH
HW�VH�YRLW�SURSRVHU�XQ�GLDJQRVWLF�SU}QDWDO�SRXU�XQ�FDU\RW\SH�I�WDO��XQH�DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v
$'1��$&3$��HW�XQ�GLDJQRVWLF�PRO}FXODLUH�GH�OD�P\RWRQLH�GH�6WHLQHUW��3RXU�OHV�FRXSOHV�UHIXVDQW�OH�'31��VRQW
SURSRV}V�XQ�GLDJQRVWLF�SU}QDWDO �QRQ�LQYDVLI ��'31,� �GH�OD�WULVRPLH����HW�XQH�}YDOXDWLRQ�GX�ULVTXH�GH
P\RWRQLH�GH�6WHLQHUW�FKH]�OH�I�WXV�YLD�OH�GLDJQRVWLF�PRO}FXODLUH�FKH]�OHV�SDUHQWV�

3LlFH�MRLQWH���+DTXHWB$VVLVHVB*}Q}WLTXHB����B5}VXP}�GRF



1(852*c1c7,48( 1,&2/$6�5$02=

���������,GHQWLzFDWLRQ�GH�QRXYHDX[�HW�UDUHV�YDULDQWV�GH�JlQHV�LPSOLTXmV�GDQV�OD�YRLH�GH�OD�UmFRPSHQVH�GDQV�O
DQRUH[LH�PHQWDOH
SDU�DQDO\VH�G
H[RPHV

$XWHXUV��

WKLHUU\�ELHQYHQX���������QLFRODV�OHEUXQ������MXOLD�FODUNH���������SKLOLEHUW�GXULH]���������SKLOLS�JRUZRRG���������QLFRODV�UDPR]����

���,16(50�8������,QVWLWXW�GH�3V\FKLDWULH�HW�1HXURVFLHQFHV�GH�3DULV��SDULV��)UDQFH
���$3�+3�*URXSH�+RVSLWDOLHU�&RFKLQ��+�SLWDO�&RFKLQ��SDULV��)UDQFH
���,16(50�8������,QVWLWXW�GH�3V\FKLDWULH�HW�1HXURVFLHQFHV�GH�3DULV��3DULV��)UDQFH
���&OLQLTXH�GHV�0DODGLHV�0HQWDOHV�HW�GH�O
(QF}SKDOH��+�SLWDO�6DLQWH�$QQH��3DULV��)UDQFH
���,16(50�8������,QVWLWXW�GH�3V\FKLDWULH�HW�1HXURVFLHQFHV�GH�3DULV��IUDQFH��)UDQFH
���&OLQLTXH�GHV�0DODGLHV�0HQWDOHV�HW�GH�O
(QF}SKDOH��+�SLWDO�6DLQWH�$QQH��SDULV��)UDQFH

0RWV�FOHIV���([RPH��3V\FKLDWULH��5}FRPSHQVH

5mVXPm��

/
DQRUH[LH�PHQWDOH��$1��HVW �XQ�WURXEOH�PHQWDO �FKURQLTXH�JUDYH�TXL �HVW �G��v�GHV�KDELWXGHV�DOLPHQWDLUHV�DQRUPDOHV�HW �v�GHV�FRPRUELGLW}V
SV\FKLDWULTXHV��GRQW�OD�G}SUHVVLRQ��/D�SU}YDOHQFH�GH�O $1�HVW�}OHY}H���������/ $1�DSSDUD�W�VXUWRXW�FKH]�OHV�DGROHVFHQWHV�HW�OHV�MHXQHV�DGXOWHV��6RQ
WDX[�GH�PRUWDOLW}�HVW�GUDPDWLTXH�DYHF�����GH�G}F|V�SDU�G}QXWULWLRQ�RX�VXLFLGH��,O�Q
\�D�SDV�GH�WUDLWHPHQW�P}GLFDPHQWHX[�HW�VHXOHPHQW�XQ�WLHUV�GHV
SDWLHQWHV�}YROXHQW�YHUV�OD�U}PLVVLRQ��/D�SK\VLRSDWKRORJLH�GH�O
$1�HVW�ODUJHPHQW�P}FRQQXH��&HSHQGDQW��O $1�SU}VHQWH�XQH�LPSRUWDQWH�FRPSRVDQWH
J}Q}WLTXH��K}ULWDELOLW}�a�����

/ REMHFWLI�GH�FH�WUDYDLO�}WDLW�G
LGHQWL®HU�GHV�YDULDQWV�J}Q}WLTXHV�UDUHV�GH�SU}GLVSRVLWLRQ�

1RXV�DYRQV�}WXGL}����IDPLOOHV�DYHF����IHPPHV�DWWHLQWHV�����FDV�G $1�UHVWULFWLYH��$15��HW���FDV�G $1�ELQJH�HDWLQJ��HW�DQDO\V}�HQ�WULR�SDU
V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ�G H[RPHV��/HV�YDULDQWV�RQW�}W}�®OWU}V�SDU�OHV�FRQWU�OHV�GH�TXDOLW}��FRXYHUWXUH��,*9�YLHZHU���OD�V}JU}JDWLRQ�GDQV�OHV
IRUPHV�IDPLOLDOHV��OD�SU}GLFWLRQ�LQ�VLOLFR �G}O}W|UH�GHV�YDULDQWV��&DGG�!������HW�O
DEVHQFH�RX�OD�UDUHW}�FKH]�OHV�DSSDUHQW}V�QRQ�DHFW}V�HW�GDQV�OHV
EDVHV�GH�GRQQ}HV��*QRPDG���'}Mv�YX��3DULV�'HVFDUWHV����������

/
DQDO\VH �GHV �YDULDQWV �GH �QRYR �Q
D �SDV �SHUPLV �G
LGHQWL®HU �GH �YDULDQWV �FDQGLGDWV �G}O}W|UHV ��v �O
H[FHSWLRQ �GH �S�/���9� �GHOHWHULRXV �GDQV �OH �J|QH
/80$1�&5(%���HW�U}FXUUHQWV��'DQV�OHV�FDV�LQGH[�GHV�IRUPHV�IDPLOLDOHV��GHV�YDULDQWV�GH�QRYR�SRWHQWLHOV�RQW�}W}�LGHQWL®}V��/
DQDO\VH��VHORQ�OH�PRGH
GRPLQDQW� �D �SHUPLV �G
LGHQWL®HU ���� �YDULDQWV �SRWHQWLHOV �GLVWULEX}V �GDQV ���� �J|QHV� �/
DQDO\VH �GH �FHWWH �OLVWH �GH �J|QHV �SDU �6WULQJ� �'DYLG �HW
*HQH2QWRORJ\� �D �SHUPLV �G
LGHQWL®HU �SOXVLHXUV �YRLHV �ELRORJLTXHV �VXVFHSWLEOHV �G
~WUH �DOW}U}HV� �7URLV �YRLHV �.(** �PDMHXUHV �RQW �SX �~WUH �LGHQWL®}V�
�QHXURDFWLYH�OLJDQG�UHFHSWRU�LQWHUDFWLRQ����J|QHV���FKROLQHUJLF�V\QDSVH����J|QHV��HW��GRSDPLQHUJLF�V\QDSVH����J|QHV��3DU�DLOOHXUV��O
DQDO\VH�GH�OD
OLWW}UDWXUH �D �SHUPLV �G
LGHQWL®HU ��� �YDULDQWV �GDQV �GHV �J|QHV �FRQWULEXDQW �v �GHV �WURXEOHV �QHXURSV\FKLDWULTXHV� �'HV �DQDO\VHV �FLEO}HV �VXU �XQH �ODUJH
FRKRUWH�GH�SDWLHQWHV�VHURQW�U}DOLV}HV�D®Q�GH�FRQ®UPHU�QRV�U}VXOWDWV�

&H�WUDYDLO�D�}W}�VRXWHQX�SDU�OD�)RQGDWLRQ�0DODGLHV�5DUHV����������



6<1'520(6�0$/)250$7,)6 -HVVLFD�$VVRXPDQL

���������6+)0��DQG�GHDIQHVV�DVVRFLDWHG�ZLWK�D��T�����PLFURGHOHWLRQ��FRQzUPDWLRQ�RI�D�V\QGURPLF�FDXVH�RI�GHDIQHVV

$XWHXUV��

-HVVLFD�$VVRXPDQL������/LRQHO�9DQ�0DOGHUJHP����

���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��&+58�%HVDQ{RQ��%HVDQ{RQ��)UDQFH

0RWV�FOHIV���6+)0��HFWURGDFW\OLH��'/;���G}®FLHQFH�DXGLWLYH

5mVXPm��

/H�V\QGURPH�PDLQ�IHQGXH��SLHG�IHQGX�RX�VSOLW�KDQG�DQG�IRRW�PDOIRUPDWLRQ��6+)0��G}VLJQH�XQ�HQVHPEOH
K}W}URJ|QH�G DHFWLRQV�J}Q}WLTXHV�TXL�FRPSRUWH�FRPPH�PDQLIHVWDWLRQ�SULQFLSDOH�O HFWURGDFW\OLH�RX�OREVWHU
FODZ�GHIRUPLW\��,O�HVW�DFWXHOOHPHQW�GLYLV}�HQ�VL[�W\SHV��O DQRPDOLH�GX�G}YHORSSHPHQW�GHV�H[WU}PLW}V��DYHF
SULQFLSDOHPHQW�XQH�DEVHQFH�GH�G}YHORSSHPHQW�GX�UD\RQ�P}GLDQ�GHV�PDLQV�HW�GHV�SLHGV�HQ�FRQVWLWXDQW
O }O}PHQW�SULQFLSDO��/H�6+)0�SHXW�~WUH�LVRO}�RX�V\QGURPLTXH��,O�V DJLW�G XQH�DHFWLRQ�HPEO}PDWLTXH�SDU�OH
G}IDXW�GH�S}Q}WUDQFH�TXL�SHXW�OD�FDUDFW}ULVHU�HW�SDU�VD�JUDQGH�YDULDELOLW}�G H[SUHVVLRQ�SK}QRW\SLTXH��\
FRPSULV �FKH] �XQ �P~PH �SDWLHQW� �TXL �SHXW �SU}VHQWHU �XQH �DWWHLQWH �GL}UHQWH �GH �FKDFXQ �GH �VHV �TXDWUH
PHPEUHV� �/ XQH �GH �FHV �IRUPHV ��6+)0�� �HVW �DVVRFL}H �v �XQH �G}®FLHQFH �DXGLWLYH� �6D �EDVH �PRO}FXODLUH �HVW
HQFRUH�LQFHUWDLQH��XQH�VHXOH�IDPLOOH�OL}H�DX[�PXWDWLRQV�ELDOO}OLTXHV�GH�'/;��D\DQW�}W}�G}FULWH�D�FH�MRXU�
1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�SDWLHQW �GH����DQV� �G LQWHOOLJHQFH�QRUPDOH� �DWWHLQW �GH�FHWWH�IRUPH
VS}FL®TXH�SRXU�OHTXHO�O }WDEOLVVHPHQW�GX�FDU\RW\SH�PRO}FXODLUH��$JLOHQW��0��D�LGHQWL®}�XQH�PLFURG}O}WLRQ
K}W}UR]\JRWH�GH�QRYR�HQ��T������G XQH�WDLOOH�GH���0E��ERUQ}H�SDU�OHV�QXFO}RWLGHV����������HW����������
LQFOXDQW�'/;�����6'+$)��DQG�7$&���,O�V DJLW�GX�SUHPLHU�HQIDQW�G XQ�FRXSOH�QRQ�DSSDUHQW}��,O�SU}VHQWH�XQH
HFWURGDFW\OLH�W\SLTXH�GHV�PDLQV�HW�GHV�SLHGV��DVVRFL}H�v�XQH�VXUGLW}�GH�SHUFHSWLRQ�SURIRQGH�ELODW}UDOH��XQH
K\SRSODVLH�GHV�SDYLOORQV�GH�O RUHLOOH�HW�XQH�EUDFK\F}SKDOLH��VDQV�DXWUH�PDOIRUPDWLRQ�DVVRFL}H��(Q��O DEVHQFH
GH�PXWDWLRQ�GX��H�DOO|OH�REMHFWLY}H��QRXV�UHWLHQGURQV�LFL�G XQH�SDUW�OD�FRQ®UPDWLRQ�GH�O LPSOLFDWLRQ�GH�'/;�
GDQV�O }WLRORJLH�GH�6+)0��HW�SRVRQV�O K\SRWK|VH�G XQH�K}W}URJ}Q}LW}�GHV�PRGHV�GH�WUDQVPLVVLRQ�

3LlFH�MRLQWH���6+)0��DQG�GHDIQHVV�DVVRFLDWHG�ZLWK�D��T�����PLFURGHOHWLRQ�FRQ®UPDWLRQ�RI�D�V\QGURPLF�FDXVH�RI�GHDIQHVV�GRF[



6<1'520(6�0$/)250$7,)6 *KL]ODQH�-$%5$1(

���������/H�V\QGURPH�GH�6+257��h�SURSRV�G
XQ�FDV�

$XWHXUV��

*KL]ODQH�-DEUDQH������1DGLD�6HUEDWL������6DUD�%HUUDGD������)DWLPD�]DKUD�2XWDOHE������+LQG�'HKEL����

���/DERUDWRLUH�GH�J}Q}WLTXH�HW�GH�SDWKRORJLH�PROHFXODLUH��8QLYHUVLW}�+DVVDQ�,,�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�J}Q}WLTXH�HW�GH�SDWKRORJLH�PROHFXODLUH��8QLYHUVLW}�+DVVDQ�,,���&DVDEODQFD��0DURF
���*}Q}WLTXH�PHGLFDOH��8QLYHUVLWH�+DVVDQ�,,��&DVDEODQFD���0DURF

0RWV�FOHIV���6+257�V\QGURPH��SHWLWH�WDLOOH��5LHJHU��OLSRG\VWURSKLH

5mVXPm��

6+257�HVW�XQ�DFURQ\PH�G}VLJQDQW�XQH�SHWLWH�WDLOOH��XQH�K\SHUOD[LWH�DUWLFXODLUH�RX�XQH�KHUQLH�LQJXLQDOH�RX�OHV�GHX[��XQH�K\SRWHQVLRQ�RFXODLUH�RX�XQ
JODXFRPH�FRQJ}QLWDO��XQH�DQRPDOLH�GH�5LHJHU��HW�XQ�UHWDUG�v�O
}UXSWLRQ�GHV�GHQWV��&HWWH�DVVRFLDWLRQ�UDUH�D�}W}�G}FULWH�FKH]�PRLQV�GH����SDWLHQWV
GDQV�OD�OLWW}UDWXUH�PRQGLDOH��&
HVW�XQH�PDODGLH�DXWRVRPLTXH�GRPLQDQWH�FDXV}H�SDU�OD�PXWDWLRQ�G
XQ�J|QH�U}FHPPHQW�G}FRXYHUW�3,&.�5�����T������

1RXV�UDSSRUWRQV�OH�FDV�G
XQH�IDPLOOH�D\DQW�XQH�®OOH�GH���DQV�TXL�SU}VHQWH�XQ�UHWDUG�GH�G}YHORSSHPHQW�JOREDO��XQ�JODXFRPH�FRQJ}QLWDO��XQ�YLVDJH
WULDQJXODLUH�DYHF�DVSHFW�SURJ}URLGH��XQH�K\SRSODVLH�GX�PDVVLI�IDFLDO�P}GLDQ�HW�XQH�OLSRG\VWURSKLH�GX�UHVWH�GX�FRUSV��$�WUDYHUV�FHWWH�IDPLOOH��QRXV
WHQRQV�v�}WHQGUH�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�J}Q}WLTXHV�GH�FH�V\QGURPH��



21&2*c1c7,48( 1RXKD�$EGHOPRXOD

���������&RPSOH[�WUDQVORFDWLRQ�LQYROYLQJ�IRXU�FKURPRVRPHV�LQ�3KLODGHOSKLD�SRVLWLYH�FKURQLF�P\HORLG�OHXNHPLD�FDVH

$XWHXUV��

1RXKD�$EGHOPRXOD�%RXD\HG������%DONLVV�$EGHOPRXOD������6RXURXU�%HQ�$OL������+DGLO�&KDDUL������6RXURXU�)DOOHK������$VPD�<DLFK������6DPLU�$ORXORX�����
1DZHO�$EGHOODRXL������)DWPD�$ELG������+}GL�%HQ�$PHXU������6DORXD�%HQ�$PRU������0XVWDSKD�%HQ�$]L]D������0RH]�+}GL�%HQ�$\HG������$PLU�.DUUD�����
+D\WKHP�)RXUDWL������.D\V�&KDNHU������2OGH]�NDDEL������:LGHG�/WDLI������$VPD�.DDEL������:DOLG�6PDRXL������$NUDP�6EDL������+DPGL�<DKLD������.KDOHG
7ULJXL������6RQGD�.DPPRXQ����

���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK���6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DEHV��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��0DKGLD��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DIVD��7XQLVLH
���6HUYLFH�G
8URORJLH��&+8�+ELE�%RXUJXLED�GH�6ID[��6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��7XQLV��7XQLVLH

0RWV�FOHIV���&0/��3KLODGHOSKLD�FKURPRVRPH��FRPSOH[�WUDQVORFDWLRQ

5mVXPm��

&KURQLF�P\HORLG�OHXNHPLD��&0/��LV�D�FORQDO�PDOLJQDQW�GLVRUGHU�RI�D�SOXULSRWHQW�KHPDWRSRLHWLF�VWHP�FHOO �FKDUDFWHUL]HG�E\�WKH�SUHVHQFH�RI�D
3KLODGHOSKLD ��3K� �FKURPRVRPH�SURGXFHG �E\ �WKH �UHFLSURFDO �WUDQVORFDWLRQ �W�������T���T���� �UHVXOWLQJ �LQ �WKH �FKLPHULF �JHQH �%&5�$%/� �7KH �3K
FKURPRVRPH�LV�IRXQG�LQ�RYHU�����RI�FDVHV�RI�&0/��ZKHUHDV�������RI�FDVHV�GHPRQVWUDWH�YDULDQW�3K�FKURPRVRPH�WUDQVORFDWLRQV�LQYROYLQJ�D�WKLUG�RU
LQIUHTXHQWO\�D�IRXUWK�FKURPRVRPH�LQ�DGGLWLRQ�WR�FKURPRVRPHV���DQG�����+HUH��ZH�UHSRUW�D�FDVH�RI�3K�FKURPRVRPH�SRVLWLYH�&0/�LQ�WKH�FKURQLF
SKDVH�FKDUDFWHUL]HG�E\�DQ�XQXVXDO�YDULDQW�3K�FKURPRVRPH��$����\HDU�ROG�PDOH�SDWLHQW�VXHUHG�VLQFH����PRQWKV�ZLWK�VHYHUH�ORVV�RI�ZHLJKW�DQG
VSOHQRPHJDO\��:KLWH�EORRG�FHOO�FRXQW�ZDV��������s�����O�ZLWK�P\HODHPLD�!�����������&KURPRVRPH�DQDO\VLV�XVLQJ�SHULSKHUDO�EORRG�VDPSOH�DQG
5+*�EDQGLQJ�UHYHDOHG�D�FRPSOH[�NDU\RW\SH�ZLWK�D�3K�WUDQVORFDWLRQ�LQYROYLQJ�IRXU�FKURPRVRPDO�UHJLRQV���S��������T������S���DQG���T���������
;<��W������������S������T���S���T�����7KH�NDU\RW\SH�ZDV�LQ�FRQFRUGDQFH�ZLWK�WKH�FOLQLFDO�GLDJQRVLV�RI�&0/�LQ�FKURQLF�SKDVH��7KHUH�ZDV�QR
DGGLWLRQDO �FKURPRVRPDO �DEQRUPDOLWLHV �VSHFL®F �RI �DFXWLVDWLRQ� �$IWHU �NDU\RW\SLQJ� �WKH �SDWLHQW �KDG �LQLWLDWLRQ �RI �,PDWLQLE�WUHDWPHQW� �)RXU�ZD\ �3K
FKURPRVRPH�WUDQVORFDWLRQV�DUH�DQ�H[WUHPHO\�UDUH�HYHQW�LQ�P\HORLG�PDOLJQDQFLHV�DQG�WKH�SKHQRW\SLF�FRQVHTXHQFHV�RI�VXFK�UHDUUDQJHPHQWV�KDYH
QRW �EHHQ �LQYHVWLJDWHG� �),6+ �LV �WKH �WHFKQLTXH �XVHG �DW �SUHVHQW �WR �GHWHUPLQH �WKH �PHFKDQLVP�RI �YDULDQW �WUDQVORFDWLRQV� �8VXDOO\� �YDULDQW �3K
WUDQVORFDWLRQV�DUH�REVHUYHG�DW�GLDJQRVLV�LQ�FKURQLF�SKDVH�RI�&0/��DQG�WKHLU�RFFXUUHQFH�LV�QRW�DVVRFLDWHG�ZLWK�GLVHDVH�HYROXWLRQ��7KH�PHFKDQLVPV�RI
WKH �JHQHUDWLRQ �RI �WKH �YDULDQW �WUDQVORFDWLRQV �DUH �QRW �IXOO\ �FOHDU� �0RUHRYHU� �LW �DSSHDUV �WKDW �YDULDQW �WUDQVORFDWLRQV �FDQ �DHFW �DQ\ �FKURPRVRPH�
+RZHYHU��LW�KDV�EHHQ�VXJJHVWHG�WKDW�GLVWULEXWLRQ�RI�WKH�EUHDN�SRLQWV�LV�QRQ�UDQGRP�ZLWK�WKH�FKURPRVRPDO�EDQGV�PRVW�VXVFHSWLEOH�WR�EUHDNDJH
EHLQJ���S�����S�����T�����S�����T������T������T������S������S������T������T������T������T������T���DQG���T����6LQFH�WKH�PDMRULW\�RI�&0/
FDVHV �DUH �FXUUHQWO\ �WUHDWHG �ZLWK �LPDWLQLE� �YDULDQW �UHDUUDQJHPHQWV �LQ �JHQHUDO �KDYH �QR �VSHFL®F �SURJQRVWLF �VLJQL®FDQFH� �DOWKRXJK �WKH �PHFKDQLVPV
LQYROYHG�LQ�UHVLVWDQFH�WR�WKHUDS\�KDYH�\HW�WR�EH�LQYHVWLJDWHG��$V�HYDOXDWLRQ�RI�SURJQRVWLF�IHDWXUHV�LQ�D�OLPLWHG�QXPEHU�RI�SDWLHQWV�ZLWK�IRXU�
ZD\�3KLODGHOSKLD�UHDUUDQJHPHQWV�DW�SUHVHQW�\LHOGV�FRQWURYHUVLDO�UHVXOWV��RXU�FDVH�PD\�DGG�IXUWKHU�LQIRUPDWLRQ�RQ�WKH�SURJQRVWLF�LPSDFW�RI�VXFK
DEQRUPDOLWLHV�LQ�&0/�SDWLHQWV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 0DULH�3LHUUH�0RL]DUG

���������5HWRXU�GxH[SmULHQFH�HQ�VmTXHQkDJH�KDXW�GmELW�FLEOm�GDQV�OH�GLDJQRVWLF�GH�OD�GmzFLHQFH�LQWHOOHFWXHOOH�DX�&+8�GH�7RXUV

$XWHXUV��

0DULH�3LHUUH�0RL]DUG������1DWKDOLH�5RQFH������0DULH�/DXUH�9XLOODXPH������6W}SKDQLH�$USLQ������6RSKLH�%OHVVRQ������0}G}ULF�-HDQQH������<YDQ�+HUHQJHU
�����-XOLHWWH�3LDUG������(OLVH�%RXFKHU�%ULVFKRX[������+XEHUW�-RXUQHO������&KULVWLQH�0XWL������6\OYLH�2GHQW������3KLOLSSH�.KDX�9DQ�.LHQ������%UXQR�'HOREHO
�����'RPLQLTXH�0DUWLQ�&RLJQDUG������0LFK|OH�0DWKLHX������$QQLFN�7RXWDLQ������0DUWLQH�5D\QDXG����

���6HUYLFH�GH�*}Q}WLTXH��&+58�GH�7RXUV��7RXUV��)UDQFH
���&HQWUH�GH�J}Q}WLTXH�KXPDLQH���&+58�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���&RQVXOWDWLRQ�GH�*}Q}WLTXH�0}GLFDOH���&HQWUH�KRVSLWDOLHU�%UHWDJQH�$WODQWLTXH��9DQQHV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�FRQVWLWXWLRQQHOOH�SU}QDWDOH�HW�SRVWQDWDOH���&+�GH�9HUVDLOOHV���+�SLWDO�$QGU}�0LJQRW���/H�&KHVQD\��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH���&+8�GH�5HQQHV��5HQQHV��)UDQFH
���8QLW}�GH�J}Q}WLTXH�P}GLFDOH�HW�F\WRJ}Q}WLTXH���&+8�1LPHV��1LPHV��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�&KURPRVRPLTXH���*+�GH�O
,QVWLWXW�&DWKROLTXH�GH�/LOOH���+RSLWDO�6DLQW�9LQFHQW�GH�3DXO���/LOOH��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�P}GLFDOH�HW�F\WRJ}Q}WLTXH���&HQWUH�+RVSLWDOLHU�/H�0DQV���/H�0DQV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH�HW�RQFRJ}Q}WLTXH���&+8�$PLHQV�3LFDUGLH���6LWH�6XG���$PLHQV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��3DQHO�GH�J|QHV��1*6

5mVXPm��

/D �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �PRG}U}H �v �V}Y|UH �FRQFHUQH �� �v �� �¥�LQGLYLGXV �GDQV �OD �SRSXODWLRQ ��H[SHUWLVH �,16(50 ������ �HW �V DFFRPSDJQH
VRXYHQW��VRLW�GH�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��VRLW�G }SLOHSVLH��/HV�FDXVHV�J}Q}WLTXHV�VH�FDUDFW}ULVHQW�SDU�XQH�WU|V�JUDQGH�K}W}URJ}Q}LW}��UHQGDQW
OH �GLDJQRVWLF �}WLRORJLTXH �GL°FLOH� �/HV �WHFKQLTXHV �GH �V}TXHQ{DJH �GH �QRXYHOOH �J}Q}UDWLRQ ��1*6� �RQW �FRQVLG}UDEOHPHQW �DP}OLRU} �OH �GLDJQRVWLF�
QRWDPPHQW�DYHF�OD�PLVH�HQ��XYUH�GH�V}TXHQ{DJH�GH�SDQHOV�GH�J|QHV�FLEO}V�

1RXV�UDSSRUWRQV�LFL�O H[S}ULHQFH�GX�&+58�GH�7RXUV��VXU�OD�PLVH�HQ�SODFH�GX�V}TXHQ{DJH�G XQ�SDQHO�FXVWRP�GH�����J|QHV������J|QHV�DXWRVRPLTXHV
HW�����J|QHV�GH�O ;��LPSOLTX}V�GDQV�OHV�',�HW�OHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��/D�VWUDW}JLH�XWLOLV}H�HVW�XQH�WHFKQRORJLH�GH�FDSWXUH�K\EULGDWLRQ�,'7
�WDLOOH�WRWDOH�GH�U}JLRQV�FLEOHV�GH�����NEDVHV��HW�V}TXHQ{DJH�VXU�V}TXHQFHXU�0L6HT��,OOXPLQD���/ DQDO\VH�GH�OD�FRXYHUWXUH�GHV�J|QHV�H[SORU}V�HW
O LGHQWL®FDWLRQ�GHV�GL}UHQWV�YDULDQWV�RQW�}W}�HHFWX}HV�VXU�OD�SODWHIRUPH�623+L$�''0f��6XU�OHV�����NE��SOXV�GH������GHV�EDVHV�VRQW�V}TXHQF}HV
DYHF�XQH�SURIRQGHXU�VXS}ULHXUH�v���;�

����SDWLHQWV�SU}VHQWDQW�XQH�',�PRG}U}H�RX�V}Y|UH��LVRO}H�RX�V\QGURPLTXH�LQH[SOLTX}H�RQW�}W}�DQDO\V}V��DSU|V�H[FOXVLRQ�GX�V\QGURPH�GH�O ;�IUDJLOH
HW �DQDO\VH �$&3$ �QRUPDOH� ��� �YDULDWLRQV �RQW �}W} �LGHQWL®}HV �GDQV ��� �J|QHV �GLVWLQFWV �SDUPL �OHVTXHOV �XQ �VHXO �HVW �DVVRFL} �v �XQH �IRUPH �GH �', �GH
WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��J|QH�$3�%����7RXWHV�FHV�YDULDWLRQV�RQW�}W}�Y}UL®}HV�SDU�V}TXHQ{DJH�6DQJHU�HW�OHXU�VWDWXW�GH�QRYR�UHFKHUFK}�
7RXV�OHV�W\SHV�GH�YDULDWLRQV�RQW�}W}�UHWURXY}V�����QRQ�VHQV�����GHOLQV����YDULDQWV�G }SLVVDJH�HW����IDX[�VHQV��/HV�J|QHV�$1.5'����$5,'�%��0(&3��
32*=��6&1�$��6/&�$���637$1��HW�=(%���RQW�}W}�WURXY}V�PXW}V�SOXVLHXUV�IRLV�

$X�WRWDO��FH�VRQW����YDULDWLRQV�DYHF�LPSDFW�IRQFWLRQQHO��FODVVH���HW����SUREDEOHPHQW�SDWKRJ|QHV�HW�SDWKRJ|QHV��TXL�RQW�}W}�YDOLG}HV�HW����YDULDWLRQV
GH�VLJQL®FDWLRQ�LQFHUWDLQH��FODVVH����TXL�RQW�}W}�UHOHY}HV��8Q�GLDJQRVWLF�PRO}FXODLUH�GH�FHUWLWXGH�D�}W}�UHQGX�SRXU����SDWLHQWV��VRLW�XQ�UHQGHPHQW
GLDJQRVWLF�GH�SOXV�GH�������FHUWDLQV�SDWLHQWV�VRQW�HQFRUH�HQ�FRXUV�G }WXGH��/ LPSOLFDWLRQ�G}®QLWLYH�GH�FHUWDLQV�YDULDQWV�G }SLVVDJH�RX�IDX[�VHQV�D
Q}FHVVLW}�OD�PLVH�HQ��XYUH�GH�WHVWV�IRQFWLRQQHOV��DQDO\VH�GH�WUDQVFULWV�SDU�57�3&5��

1RV �U}VXOWDWV �PRQWUHQW �TXH �OH �V}TXHQ{DJH �G XQ �SDQHO �GH �J|QHV �GDQV �OH �GLDJQRVWLF �GH �OD �G}®FLHQFH �LQWHOOHFWXHOOH �UHSU}VHQWH �XQH �DSSURFKH
SHUWLQHQWH��H°FDFH�HW�IDFLOH�v�HQWUHSUHQGUH�GDQV�OH�FDGUH�G XQ�ODERUDWRLUH�GH�GLDJQRVWLF��&HSHQGDQW��OD�OLVWH�GHV�J|QHV�LPSOLTX}V�GDQV�OD�',�HVW�HQ
SHUS}WXHOOH�}YROXWLRQ�HW�FHWWH�VWUDW}JLH�QH�SHUPHW�SDV�XQH�PLVH�v�MRXU�U}DFWLYH�GHV�FLEOHV�H[SORU}HV��& HVW�SRXUTXRL��QRWUH�SURFKDLQ�REMHFWLI�FRQVLVWH
v�PHWWUH�HQ�SODFH�OH�V}TXHQ{DJH�GH�O H[RPH�TXL�QRXV�SHUPHWWUD�GDQV�XQ�SUHPLHU�WHPSV�G }WXGLHU�YLUWXHOOHPHQW�OHV�J|QHV�OHV�SOXV�IU}TXHPPHQW
LPSOLTX}V��SXLV�G }ODUJLU�SOXV�DLV}PHQW�OH�FULEODJH�HQ�FDV�GH�U}VXOWDW�Q}JDWLI�
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+HQUL�-HDQ�*DUFKRQ

���������*HQRPH�9DULDQW�([SORUHU��*9(����XQH�DSSOLFDWLRQ�6KLQ\�SRXU�H[SORUHU�HW�zOWUHU�DLVmPHQW�GHV�YDULDQWV�JmQRPLTXHV
DQQRWmV�LVVXV�GxXQH�H[SmULHQFH�GH�1*6��1H[W�*HQHUDWLRQ�6HTXHQFLQJ�

$XWHXUV��

)ORUD�&DUU}������7KRPDV�/DULYH������+HQUL�-HDQ�*DUFKRQ�������

���)DFXOOW}�6LPRQH�YHLO�GHV�6FLHQFHV�GH�OD�6DQW}��8QLYHUVLW}�3DULV�6DFOD\��8964��,QVHUP��,QIHFWLRQ�HW�LQ¯DPPDWLRQ��0RQWLJQ\�OH�%UHWRQQHX[��)UDQFH
���6HUYLFH�GH�ELRFKLPLH��+�SLWDO�$PEURLVH�3DU}��%RXORJQH�%LOODQFRXUW��)UDQFH

0RWV�FOHIV���6}TXHQ{DJH�G
H[RPH�RX�GH�J}QRPH��YDULDQW�J}QRPLTXH��V}OHFWLRQ�GH�YDULDQWV��6KLQ\�DSS��LQWHUIDFH�ZHE��RSHQ�VRXUFH

5mVXPm��

/D�WHFKQRORJLH�GH�V}TXHQ{DJH�KDXW�G}ELW�HVW�G}VRUPDLV�FRXUDPPHQW�XWLOLV}H�HQ�ELRORJLH�FOLQLTXH��'DQV�FH�FDGUH��OH�V}TXHQ{DJH�G H[RPH��:(6��
YRLUH�GH�J}QRPH�HQWLHU��:*6���SUHQG�XQH�SODFH�FURLVVDQWH��7RXWHIRLV��XQH�GL°FXOW}�PDMHXUH�TXH�O RQ�UHQFRQWUH�GDQV�FH�W\SH�G H[S}ULHQFH�YLHQW�GX
QRPEUH�FRQVLG}UDEOH�GH�YDULDQWV �G}WHFW}V� �GH�SOXVLHXUV�GL]DLQHV�GH�PLOOLHUV ��:(6��v�SOXVLHXUV�PLOOLRQV��:*6�� �/HV�SUHPL|UHV�}WDSHV�GX�ZRUN¯RZ
G DQDO\VH�GHV�V}TXHQFHV��v�VDYRLU�OHXU�DOLJQHPHQW�VXU�OD�U}I}UHQFH��O LGHQWL®FDWLRQ�GHV�YDULDQWV�HW�OHXU�DQQRWDWLRQ��VRQW�UHODWLYHPHQW�VWDQGDUGLV}HV
HW �VRQW �SULVHV �HQ �FKDUJH �SDU �XQ �ELRLQIRUPDWLFLHQ� �(Q �UHYDQFKH� �O }WDSH �®QDOH �GX �®OWUDJH �GHV �YDULDQWV �OHV �SOXV �SHUWLQHQWV �TXL �HVW �DVVXU}H �SDU �OH
FOLQLFLHQ�ELRORJLVWH�UHVWH�G}OLFDWH�HW�ORQJXH��(OOH�PHW�HQ�MHX�GH�QRPEUHX[�FULW|UHV�SOXV�RX�PRLQV�G}FLVLIV�SULV�LVRO}PHQW�HW�O H[S}ULHQFH�GX�FOLQLFLHQ
HVW�G}WHUPLQDQWH�SRXU�V}OHFWLRQQHU�FHV�FULW|UHV�HW�OHXU�GRQQHU�XQ�SRLGV�RSWLPDO��,O�HVW�GRQF�HVVHQWLHO�GH�SRXYRLU�H[SORUHU�GH�PDQL|UH�FRQYLYLDOH�HW
UDSLGH�O HQVHPEOH�GHV�YDULDQWV�J}Q}U}V�SDU�O H[S}ULHQFH�GH�1*6�HQ�GLVSRVDQW�G XQ�QRPEUH�GH�FULW|UHV�OH�SOXV�JUDQG�SRVVLEOH�

& HVW�GDQV�FH�EXW�TXH�QRXV�DYRQV�G}YHORSS}��*HQRPH�9DULDQW�([SORUHU���*9(���XQH�DSSOLFDWLRQ�5�6KLQ\�TXL�SHUPHW�G H[DPLQHU�DLV}PHQW�OHV
YDULDQWV�LVVXV�G XQH�H[S}ULHQFH�GH�:(6�:*6��6KLQ\�HVW�XQ�SDTXHW�GX�ODQJDJH�5�TXL�SHUPHW�GH�FU}HU�XQH�LQWHUIDFH�ZHE�GHVWLQ}H�v�H[DPLQHU�XQ�MHX
GH�GRQQ}HV�GH�PDQL|UH�LQWHUDFWLYH��/H�ODQJDJH�5�HVW�O XQ�GHV�SOXV�U}SDQGXV�GDQV�OH�GRPDLQH�GH�O DQDO\VH�GHV�GRQQ}HV��,O�HVW�GLVSRQLEOH�VXU�OHV
SULQFLSDX[�26��:LQGRZV��/LQX[��0DF���/ DSSOLFDWLRQ�*9(�HVW�GRQF�SRUWDEOH�VDQV�UHVWULFWLRQ��6RQ�FRGH�HVW�}JDOHPHQW�DFFHVVLEOH�VDQV�UHVWULFWLRQ�

*UxFH�v�XQH�LQWHUIDFH�ZHE��*9(�SHUPHW�G H[SORUHU�XQ�WDEOHDX�GH�YDULDQWV�SU}DODEOHPHQW�DQQRW}V�VXU�XQ�RUGLQDWHXU�SHUVRQQHO�HW�QH�Q}FHVVLWH
DXFXQH �FRQQDLVVDQFH �LQIRUPDWLTXH� �QRWDPPHQW �GX �ODQJDJH �5� �/H �SUDWLFLHQ �SHXW �®OWUHU �OHV �YDULDQWV �VXU �GL}UHQWV �FULW|UHV �� �IU}TXHQFH �DOO}OLTXH�
ORFDOLVDWLRQ�FKURPRVRPLTXH��XQLTXH�RX�PXOWLSOH��JUxFH�v�XQ�®FKLHU�DX�IRUPDW�%('���ORFDOLVDWLRQ�J}QLTXH��SRXU�OHV�YDULDQWV�H[RQLTXHV��LO�HVW�SRVVLEOH
GH�SU}FLVHU�O LPSDFW�VXU�OH�FDGUH�GH�OHFWXUH���FRQ®JXUDWLRQ�J}QRW\SLTXH��K}W}UR]\JRWH��KRPR]\JRWH��K}W}UR]\JRWH�FRPSRVLWH���SDWKRJ}QLFLW}�SU}GLWH
SDU�OHV�SULQFLSDX[�DOJRULWKPHV��0�&$3��5(9(/��6,)7��32/<3+(1�¤���,O�HVW�DXVVL�SRVVLEOH�G H[DPLQHU�OHV�YDULDQWV�SU}VHQWV�GDQV�XQ�J|QH��RX�XQH�OLVWH
GH�J|QHV�H[SOLFLWH�RX�REWHQXH�v�OD�YRO}H�v�SDUWLU�GH�WHUPH�GH�*HQH�2QWRORJ\��(Q®Q��v�WRXW�PRPHQW��LO�HVW�SRVVLEOH�GH�VDXYHJDUGHU�OH�U}VXOWDW�G XQH
UHFKHUFKH�DYHF�VHV�FULW|UHV�HQ�IRUPDW�([FHO�

3DUPL�OHV�H[WHQVLRQV�HQYLVDJ}HV��LO�HVW�SU}YX�G LQW}JUHU�OD�GLPHQVLRQ�IDPLOLDOH��SU}VHQFH�GH�YDULDQWV�FKH]�OHV�SDWLHQWV�HW�QRQ�FKH]�OHV�VXMHWV�VDLQV�
PXWDWLRQ�GH�QRYR��DYHF�OD�SRVVLELOLW}�GH�YLVXDOLVHU�OH�SHGLJUHH��*9(�GHYUDLW�IDFLOLWHU�O H[SORUDWLRQ�HW�OH�®OWUDJH�GHV�PLOOLHUV�GH�YDULDQWV�LVVXV�G XQH
H[S}ULHQFH�GH�V}TXHQ{DJH�G H[RPH�RX�GH�J}QRPH�
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���������gWXGH�UmWURVSHFWLYH�SRUWDQW�VXU���DQV�GH�GLDJQRVWLF�PROmFXODLUH�SDU�SDQHO�GH�JlQHV�LPSOLTXmV�GDQV�GHV�V\QGURPHV�GH
YLHLOOLVVHPHQW�SUmPDWXUm��LQFOXDQW�OHV�ODPLQRSDWKLHV�HW�OHV�V\QGURPHV�DVVRFLmV

$XWHXUV��

0DXGH�*5(/(7���������9}URQLTXH�%/$1&.������6DELQH�6,*$8'<���������1LFROH�3+,/,3���������)DELHQQH�*LXOLDQR������.KDRXOD�.+$&+1$28,�����
*RGHOLHYH�025(/������6DUDK�*52772������-XOLD�623+,(������&}OLQH�32,56,(5�������-DPHV�/(63,1$66(�������/DXUHQW�$/5,&�������3DWULFN�&$/9$6�����
*LKDQH�&+$/+28%�������9DO}ULH�/$<(7�������$UQDXG�02/,1�������&LQG\�&2/621�������/XLVD�0$56,/,�������3DWULFN�('(5<������1,&2/$6�/(9<��������
$QQDFKLDUD�'(�6$1'5(�*,29$112/,��������

���'(3$57(0(17�'(�*(1(7,48(�0(',&$/(��&+8�7,021(�(1)$176�$3+0��0DUVHLOOH��)UDQFH
���$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH���00*��0DUVHLOOH��)UDQFH
���0HGLFDO�*HQHWLFV�'HSDUWPHQW��$VVLVWDQFH�3XEOLTXH�+RSLWDX[�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH���$VVLVWDQFH�3XEOLTXH�+RSLWDX[�GH�0DUVHLOOH��PDUVHLOOH�
)UDQFH
���'(3$57(0(17�'(�*(1(7,48(�0(',&$/(��&+8�7,021(�(1)$176�$3+0��0$56(,//(��)UDQFH
���0HGLFDO�*HQHWLFV�8QLW����/ $UFKHW�+RVSLWDO��1,&(��)UDQFH��/ $UFKHW�+RVSLWDO��1LFH��)UDQFH
���0HGLFDO�*HQHWLFV�8QLW����/ $UFKHW�+RVSLWDO��1,&(��)UDQFH��/ $UFKHW�+RVSLWDO��QLFH��)UDQFH
���+RVSLFHV�&LYLOV�GH�/\RQ��*HQHWLF�'HSDUWPHQW�DQG�1DWLRQDO�++7�5HIHUHQFH�&HQWHU��)HPPH�0|UH�(QIDQWV�+RVSLWDO��%URQ��)��������)UDQFH�
8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����)��������9LOOHXUEDQQH��)UDQFH���+RVSLFHV�&LYLOV�GH�/\RQ���/\RQ��)UDQFH
���*HQHWLFV�'HSDUWPHQW��$3�+3��5REHUW�'HEU}�8QLYHUVLW\�+RVSLWDO��3DULV��)UDQFH���$3�+3��5REHUW�'HEU}�8QLYHUVLW\�+RVSLWDO��3DULV��)UDQFH
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��&+8�7RXORXVH��3XUSDQ�+RVSLWDO���������7RXORXVH��)UDQFH��&+8�7RXORXVH��3XUSDQ�+RVSLWDO��7RXORXVH��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��5HLPV�8QLYHUVLW\�+RVSLWDO��5HLPV��)UDQFH���5HLPV�8QLYHUVLW\�+RVSLWDO��5HLPV��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��&HQWUH�+RVSLWDOLHU�GH�&KDPE}U\��+�WHO�GLHX��&KDPEHU\��)UDQFH��&HQWUH�+RVSLWDOLHU�GH�&KDPE}U\��+�WHO�GLHX�
&KDPEHU\��)UDQFH
����,QWHUQDO�0HGLFLQH��&+8�7RXORXVH��5DQJXHLO�+RVSLWDO��7RXORXVH���8QLYHUVLW\�+RVSLWDO�&HQWHU��)UDQFH��&+8�7RXORXVH��5DQJXHLO�+RVSLWDO��7RXORXVH�
)UDQFH
����,QWHUQDO�0HGHFLQH��&+5�0HW]�7KLRQYLOOH�0HW]�7KLRQYLOOH��)UDQFH��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��/H�+DYUH�+RVSLWDO��)�������/H�+DYUH��)UDQFH���/H�+DYUH�+RVSLWDO��/H�+DYUH��)UDQFH
����&+8�GH�&DHQ��GHSDUWPHQW�RI�JHQHWLFV��DYHQXH�GH�OD�&RWH�GH�1DFUH��&DHQ���������)UDQFH��&+8�GH�&DHQ��&DHQ��)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��/LOOH�8QLYHUVLW\�+RVSLWDO��&+8�/LOOH��)UDQFH��&+8�/LOOH��/LOOH��)UDQFH
����0HGLFDO�*HQHWLFV�'HSDUWPHQW�DQG�&5%�7$&�$VVLVWDQFH�3XEOLTXH�+RSLWDX[�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH���$VVLVWDQFH�3XEOLTXH�+RSLWDX[�GH
0DUVHLOOH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���V\QGURPH�SURJ}UR�GH��SDQHO��1*6��V}TXHQ{DJH�v�KDXW�G}ELW��YDULDQW��SDWKRJ|QH��96,��$&0*

5mVXPm��

,QWURGXFWLRQ��

/HV�V\QGURPHV�SURJ}UR�GHV�¡VHJPHQWDLUHV¢�UHSU}VHQWHQW�XQ�JURXSH�GH�SDWKRORJLHV�UDUHV�HW�VRXYHQW�V}Y|UHV�TXL�RQW�}W}�}WXGL}HV�GHSXLV�OH���|PH

VL|FOH��&HV�V\QGURPHV�SURJ}UR�GHV�VRQW�GLWV�¡VHJPHQWDLUHV¢�FDU�VHXOHPHQW�XQH�SDUWLH�GHV�VLJQHV�FOLQLTXHV�REVHUY}V�GDQV�OH�YLHLOOLVVHPHQW�QDWXUHO
VRQW�DFF}O}U}V�

�

0}WKRGHV��

'HSXLV ������ �OH �/DERUDWRLUH �GH �*}Q}WLTXH�0RO}FXODLUH �GH �0DUVHLOOH ��$3+0� �+�SLWDO �7LPRQH�(QIDQWV� �SURSRVH�OH �GLDJQRVWLF �PRO}FXODLUH �GHV
V\QGURPHV�FDUDFW}ULV}V�SDU�XQ�YLHLOOLVVHPHQW�SU}PDWXU}��LQFOXDQW�OHV�ODPLQRSDWKLHV�HW�OHV�PDODGLHV�DVVRFL}HV��HQ�XWLOLVDQW�XQ�SDQHO�GH����J|QHV
LPSOLTX}V�GDQV�FHV�V\QGURPHV��1RXV�DYRQV�DQDO\V}�OHV�U}VXOWDWV�REWHQXV�VXU�OHV����FDV�LQGH[�DQDO\V}V�DYHF�FH�SDQHO��GH������v������

�

5}VXOWDWV��

$X�WRWDO��QRXV�DYRQV�LGHQWL®}�GDQV�HQYLURQ�m�GHV�FDV�GHV�YDULDQWV�SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV��$&0*�FODVVHV���RX���UHVSHFWLYHPHQW��
SDUPL�OHVTXHOV���Q DYDLHQW�MDPDLV�}W}�G}FULWV�DXSDUDYDQW��(Q�SUHQDQW�HQ�FRPSWH�O LQGLFDWLRQ�FOLQLTXH�SRXU�OD�U}DOLVDWLRQ�GH�O H[DPHQ��OH�UHQGHPHQW
GLDJQRVWLF�HVW�GH�TXDVLPHQW�����SRXU�OHV�FDV�LQGH[�DGUHVV}V�DYHF�XQH�VXVSLFLRQ�FOLQLTXH�SU}FLVH�GX�SRLQW�GH�YXH�QRVRORJLTXH��v�O H[FHSWLRQ�GHV
V\QGURPHV�OL}V�DX[�DQRPDOLHV�GX�WLVVX�FRQMRQFWLI��SRXU�OHVTXHOV�OH�GLDJQRVWLF�FOLQLTXH�HVW�VRXYHQW�SOXV�FRPSOH[H��&HV�U}VXOWDWV�QRXV�RQW�SHUPLV�GH
SURSRVHU�XQ�FRQVHLO�J}Q}WLTXH�SRXU�XQ�TXDUW�GHV�SDWLHQWV�DGUHVV}V�HW�GH�U}DOLVHU���GLDJQRVWLFV�SU}QDWDX[�SRXU���IDPLOOHV��1RXV�G}FULYRQV�SDU
DLOOHXUV����YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH�GRQW���RQW�}W}�UHFODVV}V�HQ�E}QLQ�JUxFH�v�O DQDO\VH�GH�V}JU}JDWLRQ�IDPLOLDOH�

�

&RQFOXVLRQV��

/H�V}TXHQ{DJH�v�KDXW�G}ELW�SDU�OH�ELDLV�GX�SDQHO�ODPLQRSDWKLHV�V\QGURPHV�GH�YLHLOOLVVHPHQW�SU}PDWXU}�RUH�XQ�GLDJQRVWLF�PRO}FXODLUH�ODUJH�SRXU
GHV�SDWKRORJLHV�UDUHV�HW�SHUPHW�GH�G}OLYUHU�XQ�FRQVHLO�J}Q}WLTXH�DGDSW}�GDQV�HQYLURQ�m�GHV�FDV��&H�SDQHO�UHSU}VHQWH�XQ�SUHPLHU�QLYHDX�G DQDO\VH
LQW}UHVVDQW�DYDQW�TXH�VRLW�}YHQWXHOOHPHQW�SURSRV}�GDQV�OH�IXWXU��OH�V}TXHQ{DJH�GX�J}QRPH�HQWLHU�FKH]�OHV�SDWLHQWV�UHVW}V�VDQV�GLDJQRVWLF
PRO}FXODLUH��SDU�OHV�SODWHIRUPHV�QDWLRQDOHV�GH�V}TXHQ{DJH�v�KDXW�G}ELW�SU}YXHV�GDQV�OH�SODQ�e�0}GHFLQH�)UDQFH�J}QRPLTXH������l�



6<1'520(6�0$/)250$7,)6 52.+$<$�1',$<(�',$//2

���������'HOHWHULRXV�PXWDWLRQ�RI�16'��JHQH�LQ�D�6HQHJDOHVH�SDWLHQW�ZLWK�62726�V\QGURPH�

$XWHXUV��

52.+$<$�1',$<(�',$//2������.$5$0%$�',$//2������%$%$&$5�1,$1*������(5,&�3$60$17������-($1�3$6&$/�'(0%$�',23������<$&28%�',$�����
6(5,*1(�6$/,28�0%$&.(������280$5�)$<(������0,&+(/�9,'$8'������$/,281(�',(<(����

���6HUYLFH�GH�*}Q}WLTXH�+XPDLQH��)DFXOW}�GH�0}GHFLQH��GH�3KDUPDFLH�HW�G
2GRQWRORJLH��8QLYHUVLW}�&KHLNK�$QWD�'LRS�GH�'DNDU��'DNDU��6}Q}JDO
���6HUYLFH�GH�3}GLDWULH��+RSLWDO�G
(QIDQWV�$OEHUW�5R\HU��'DNDU��6}Q}JDO
���6HUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��+�SLWDO�&RFKLQ��3DULV��3DULV��)UDQFH
���6HUYLFH�G
+LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��)DFXOW}�GH�0}GHFLQH��GH�3KDUPDFLH�HW�G
2GRQWRORJLH��8QLYHUVLW}�&KHLNK�$QWD�'LRS�GH�'DNDU�
'DNDU��6}Q}JDO
���6HUYLFH�G
,PPXQRORJLH��)DFXOW}�GH�0}GHFLQH��GH�3KDUPDFLH�HW�G
2GRQWRORJLH��8QLYHUVLW}�&KHLNK�$QWD�'LRS�GH�'DNDU��'DNDU��6}Q}JDO

0RWV�FOHIV���6RWRV�V\QGURPH��16'���PXWDWLRQ��GLDJQRVLV

5mVXPm��

6RWRV�V\QGURPH�LV�D�UDUH�DXWRVRPDO�GRPLQDQW�FKLOGKRRG�RYHUJURZWK�FRQGLWLRQ��FKDUDFWHUL]HG�E\�GLVWLQFWLYH�IDFLDO�IHDWXUHV��LQWHOOHFWXDO�GLVDELOLW\�
PDFURFHSKDO\�DQG�RYHUJURZWK�RI�WKH�ERG\�LQ�HDUO\�OLIH��,Q�DOPRVW�����RI�FDVHV��PXWDWLRQV�RFFXUUHG�LQ�WKH�JHQH�HQFRGLQJ�QXFOHDU�UHFHSWRU�ELQGLQJ
6(7�GRPDLQ�FRQWDLQLQJ�SURWHLQ����16'����$IWHU�LQIRUPHG�FRQVHQW�RI�ERWK�SDUHQWV��D�6HQHJDOHVH�SDWLHQW�GLDJQRVHG�ZLWK�62726�V\QGURPH�DW�DJH��
PRQWKV�ZDV�UHFUXLWHG��+H�ZDV�WKH�VHFRQG�FKLOG�RI�D�QXFOHDU�IDPLO\��%ORRG�VDPSOHV�ZHUH�FROOHFWHG�IURP�WKH�LQGH[�FDVH�DQG�HDFK�SDUHQW�IRU�JHQHWLF
WHVWLQJ� �*HQRPLF �'1$ �ZDV �H[WUDFWHG �DQG �DOO �FRGLQJ �H[RQV �DQG �¯DQNLQJ �LQWURQLF �UHJLRQV �RI �16'� ��10B���������� �'107�$ ��10B��������� �DQG
6(7'� ��10B��������� �JHQHV� �ZHUH �VFUHHQHG �IRU �PXWDWLRQV �E\ �PXOWLSOH[ �3&5 �IROORZHG �E\ �QH[W �JHQHUDWLRQ �VHTXHQFLQJ �RI �DPSOLFRQV� �,GHQWL®HG
PXWDWLRQV�ZHUH�V\VWHPDWLFDOO\�YHUL®HG�E\�6DQJHU�VHTXHQFLQJ�

7KH�UHSRUWHG�FDVH�KDV�H[FHVVLYH�ERG\�JURZWK��VL]H�!�=�'6���PDFURFHSKDO\�DQG�IDFLDO�G\VPRUSKLVP��SURQRXQFHG�RFFLSLWDO�KRUQV��HORQJDWHG�IDFH�
SDOSHEUDO�DQWL�PRQJRORLG�FOHIWV���:H�LGHQWL®HG�LQ�WKH�LQGH[�FDVH�D�KHWHUR]\JRXV�PXWDWLRQ�LQ�H[RQ���RI�WKH�16'��JHQH��OHDGLQJ�WR�D�IUDPHVKLIW�DQG
SUHPDWXUH�WHUPLQDWLRQ�RI�SURWHLQ�V\QWKHVLV��F�����GXS��10B���������S�*O\���7USIV����13B���������7KLV�PXWDWLRQ�RFFXUV�GH�QRYR�LQ�WKH�LQGH[
FDVH�DQG�ZDV�QRW�GHWHFWHG�LQ�HLWKHU�SDUHQWV�

7KLV�LV�WKH�®UVW�FDVH�RI�62726�V\QGURPH�JHQHWLFDOO\�GLDJQRVHG�LQ�6HQHJDO�

3LlFH�MRLQWH���1GLD\H�5�6RWRV�V\QGURPH�GRF[



21&2*c1c7,48( 0RKDQG�WD\HE�$EDG

���������,PSDFW�SURQRVWLTXH�GHV�DQRPDOLHV�F\WRJmQmWLTXHV�SDU�),6+�GDQV�OD�/HXFmPLH�/\PSKRqGH�&KURQLTXH���XQH�mWXGH
PRQRFHQWULTXH�HQ�$OJmULH�

$XWHXUV��

0RKDQG�7D\HE�$EDG������6RXDG�7DRXVVL������6DOLPD�2XNLG������+DPLGD�%UDKLPL������0RKDG�%UDGDL����

���+HPDWRORJLH��(+6�(/&&�&$&��%OLGD��$OJ}ULH

0RWV�FOHIV���//&��),6+��GHO�3����GHO�$70��SURQRVWLF

5mVXPm��

,QWURGXFWLRQ

$®Q �GH �UHFHQVHU �OHV �FDUDFW}ULVWLTXHV �F\WRJ}Q}WLTXHV �GH �OD �OHXF}PLH �O\PSKR�GH �FKURQLTXH ��//&� �GDQV �QRWUH �U}JLRQ� �XQH �}WXGH �SURVSHFWLYH �SDU
K\EULGDWLRQ�LQ�VLWX�¯XRUHVFHQWH��),6+��D�}W}�PHQ}H�

/
REMHFWLI�HVW�G LGHQWL®HU�OHV�SDWLHQWV�SU}VHQWDQW�GHV�DQRPDOLHV�F\WRJ}Q}WLTXHV�GH�PDXYDLV�SURQRVWLF�SRXU�SURSRVHU�XQ�WUDLWHPHQW�HQ�FRQV}TXHQFH�

0DODGHV�HW�PmWKRGHV

8QH�}WXGH�SDU�),6+�D�}W}�FRQGXLWH�FKH]�����FDV�GH�//&�VXU�XQH�S}ULRGH�GH����DQV���������������,O�V DJLW�GH�����KRPPHV�HW����IHPPHV��VH[H�UDWLR
 �������xJH�P}GLDQ� ����DQV��������DQV���/D�PDMRULW}�GHV�SDWLHQWV�}WDLW�DX�VWDGH�%�HW�&�GH�%LQHW�

/ DQDO\VH�SDU�),6+�D�}W}�U}DOLV}H�VXU�XQ�SU}O|YHPHQW�GH�VDQJ�S}ULSK}ULTXH�VXU�K}SDULQH�OLWKLXP���XQH�FXOWXUH�GH����KHXUHV�DYHF�30$���3+$�SXLV
GHSXLV������DYHF�'63���HW�LQWHUOHXNLQH���HVW�U}DOLV}H��/HV�VRQGHV�XWLOLV}HV���&(3�������T��������TWHU��3������S������$70��T������������T������6(���

7RXV�OHV�SDWLHQWV��Q ������RQW�}W}�}YDOX}V�SRXU�OHV�G}O}WLRQV�$70�HW�3���������SWV�O RQW�}W}�SRXU�XQ�SDQHO�FRPSOHW�GH�VRQGHV�),6+��

/HV�}WXGHV�GH�VXUYLH�VHORQ�.DSODQ�0H\HU�RQW�}W}�DQDO\V}HV�VXU�OH�ORJLFLHO�6366���

5mVXOWDWV

'HV�DQRPDOLHV�U}FXUUHQWHV�RQW�}W}�FRQVWDW}HV�FKH]�����SWV��������GHV�FDV���8QH�GHO���T���D�}W}�QRW}H�GDQV����FDV��������������XQH�WULVRPLH���
GDQV����FDV��������������XQH�GHO��$70��GDQV����FDV���������������XQH�GHO�3���GDQV����FDV�������������DX�GLDJQRVWLF�RX�v�OD�UHFKXWH��XQH�GHO����T
����GDQV���FDV�������������

$X�SODQ�SURQRVWLTXH��OD�PHLOOHXUH�VXUYLH�P}GLDQH��06� ����PRLV��D�}W}�UHWURXY}H�FKH]�OHV�SDWLHQWV�SRUWHXUV�G XQH�G}O}WLRQ���T���VXLYLH�GHV�SWV
DYHF�XQH�WULVRPLH�����06� ����PRLV���GHV�SWV�VDQV�DQRPDOLHV��06� ����PRLV���GHV�SDWLHQWV�DYHF�G}O}WLRQ�$70��06� ����PRLV���HW�GHV�SDWLHQWV�DYHF
G}O}WLRQ�3����06� ����PRLV��/D�GHO�3���DSSDUDLW�FRPPH�O DQRPDOLH�OD�SOXV�S}MRUDWLYH�YV�WRXWHV�OHV�DXWUHV�DQRPDOLHV��S�UHVSHFWLIV�����������������
���������OD�GHO�$70�HVW�OD�GHX[L|PH�DQRPDOLH�S}MRUDWLYH�YV�OD�GHO���T����OD�GHO�3����HW�OHV�SWV�VDQV�DQRPDOLHV��S�UHVSHFWLIV�������������������������

&RQFOXVLRQ

/
DQDO\VH�F\WRJ}Q}WLTXH�SDU�),6+�HVW�XQ�RXWLO�SURQRVWLTXH�XWLOH��/D�IU}TXHQFH�GHV�DQRPDOLHV�U}FXUUHQWHV�WURXY}HV�SDU�),6+�GDQV�QRWUH�WUDYDLO�HVW
VLPLODLUH�v�FHOOH�G DXWUHV�V}ULHV�SXEOL}HV���������YV�������/D�GHO�����T�����HVW�XQ�SHX�PRLQV�FRPPXQH�TXH�FH�TXL�D�}W}�UDSSRUW}�DXSDUDYDQW�SDU
G
DXWUHV��������YV����v������UHVSHFWLYHPHQW��SUREDEOHPHQW�HQ�UDLVRQ�GX�WDX[�LPSRUWDQW�GH�VWDGHV�DYDQF}V�%�HW�&��OD�IU}TXHQFH�GH�OD�WULVRPLH���
������YV����v������HW�GH�OD�GHO��$70���������FRQWUH����v������UHMRLQW�FHOOHV�GH�OD�OLWW}UDWXUH��OD�IU}TXHQFHV�GH�OD��GHO��3�����������YV�����HVW
VXS}ULHXUH�v�FHOOHV�REVHUY}HV�GDQV�OD�OLWW}UDWXUH��&HV�GRQQ}HV�LQGLTXHQW�OD�IU}TXHQFH�}OHY}H�GH�GHO��3����GDQV�QRWUH�}WXGH��MXJ}H�GH�WU|V�PDXYDLV
SURQRVWLF�HQ�UDLVRQ�GH�OD�U}VLVWDQFH�DX[�VFK}PDV�WK}UDSHXWLTXHV�v�EDVH�GH�)OXGDUDELQH��/ LQWURGXFWLRQ�GDQV�QRWUH�SUDWLTXH�GHV�WK}UDSLHV�FLEO}HV
�DQWL�%&/��HW�DQWL�%7.��DXUD�FHUWDLQHPHQW�XQ�LPSDFW�SRVLWLI�VXU�OD�VXUYLH�GHV�SDWLHQWV�DYHF�GHO�3���HW�GHO�$70�

3LlFH�MRLQWH���,PSDFW�SURQRVWLTXH�GHV�DQRPDOLHV�F\WRJ}Q}WLTXHV�SDU�),6+�GDQV�OD�/HXF}PLH�/\PSKR�GH�&KURQLTXH�GRF



1(852*c1c7,48( 7+,%$8/7�&267(

���������,GHQWLzFDWLRQ�GH�QRXYHDX[�JlQHV�LPSOLTXmV�GDQV�OHV�KmPRUUDJLHV�LQWUDFUiQLHQQHV�FKH]�OH�IsWXV

$XWHXUV��

7KLEDXOW�&267(���������&DPLOOH�*,521������&KDNHU�$/28,������$QQH�/RXLVH�/(87(1(**(5������(OLVDEHWK�72851,(5�/$66(59(�������

���,QVHUP�1HXUR'LGHURW��8�������*HQ0HG6WURNH���8QLYHUVLW}�3DULV�'LGHURW��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�1HXURYDVFXODLUH��$3�+3��3DULV��)UDQFH

0RWV�FOHIV���+,&�H[RPH�K}PRUUDJLHV�LQWUDFUxQLHQQHV�I�WXV�J}Q}WLTXH�QHXURYDVFXODLUH

5mVXPm��

/HV�K}PRUUDJLHV�LQWUDFUxQLHQQHV��+,&��I�WDOHV�RQW�XQH�SU}YDOHQFH�HVWLP}H�v���������QDLVVDQFHV�HW�FRQGXLVHQW�GDQV�OHV�IRUPHV�V}Y|UHV��JUDGH�,,,�HW
,9��v�XQH�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH��,O�H[LVWH�GHV�FDXVHV�QRQ�J}Q}WLTXHV�HW�J}Q}WLTXHV�v�FHV�+,&��3DUPL�OHV�FDXVHV�J}Q}WLTXHV�RQ�UHWURXYH
GHV�PXWDWLRQV�GDQV�OHV�J|QHV�&2/�$��HW�&2/�$��FKH]�HQYLURQ�����GHV�I�WXV�U}I}U}V�SRXU�+,&�DSU|V�H[FOXVLRQ�GHV�DXWUHV�FDXVHV�FRQQXHV��/D
Q}JDWLYLW}�GX�ELODQ�FKH]�����GHV�I�WXV�QH�SHUPHW�SDV�XQ�FRQVHLO�J}Q}WLTXH�DGDSW}��/ REMHFWLI�GH�QRWUH�WUDYDLO�HVW�G LGHQWL®HU�GH�QRXYHDX[�DFWHXUV
PRO}FXODLUHV�LPSOLTX}V�GDQV�OD�VXUYHQXH�G +,&�FKH]�GHV�I�WXV�QRQ�PXW}V�&2/�$��&2/�$��SDU�XQH�DSSURFKH�H[RPH�HQWLHU�

1RXV�GLVSRVRQV�GHV�GRQQ}HV�G H[RPH�GH����)�WXV�,QGH[�HW�GH����SDUHQWV�VRLW����WULRV����TXDUWHWV�HW����I�WXV�DGGLWLRQQHOV�VDQV�GRQQ}HV
SDUHQWDOHV� �/HV �EDVHV �GH �GRQQ}HV �����*HQRPHV� �JQRP$'� �7230HG� �DLQVL �TXH �OD �FRKRUWH �)5(;�VRQW �XWLOLV}HV �FRPPH�EDVHV �GH �GRQQ}HV
e�FRQWU�OHV�l��/ DQDO\VH�GHV�GRQQ}HV�G H[RPHV�FRPSUHQG�L��XQH�DQDO\VH�GHV�J|QHV�GH�OD�YRLH�GH�ELRV\QWK|VH�HW�GH�O LQWHUDFWRPH�GH�&2/�$��HW
&2/�$��LL��XQH�UHFKHUFKH�VDQV�v�SULRUL�GH�YDULDQWV�GH�QRYR�HW�GH�YDULDQWV�FRPSDWLEOHV�DYHF�XQ�PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLI�FKH]�OHV
WULRV�LLL��XQH�UHFKHUFKH�GH�YDULDQWV�v�O }WDW�K}PL]\JRWH�HW�LY��XQH�UHFKHUFKH�GH�YDULDQWV�K}W}UR]\JRWHV�FKH]�WRXV�OHV�I�WXV��3RXU�OHV�J|QHV�FDQGLGDWV
UHWHQXV��XQH�UHFKHUFKH�G HQULFKLVVHPHQW�HQ�YDULDQWV�UDUHV�FDV�FRQWU�OHV�HVW�U}DOLV}H�JUxFH�v�XQ�WHVW�GH�W\SH�JHQH�EDVHG�EXUGHQ�WHVW�

6XU�XQH�SUHPL|UH�SDUWLH�GH�OD�FRKRUWH�GH�I�WXV�����,QGH[���SDUPL�OHV�J|QHV�FRQQXV�SRXU�~WUH�LPSOLTX}V�GDQV�OD�V\QWK|VH�GH�&2/�$��&2/�$���QRXV
DYRQV�WURXY}���J|QHV�SRWHQWLHOOHPHQW�FDQGLGDWV�HQ�UDLVRQ�GH�OHXU�HQULFKLVVHPHQW�GDQV�QRWUH�FRKRUWH�HQ�FRPSDUDLVRQ�v�OD�FRKRUWH�)5(;��3/2'��
3/2'� �HW�3�+$���HW�RX�GH�OHXU�LPSOLFDWLRQ�GDQV�OD�VXUYHQXH�G +,&�FKH]�O KRPPH��3/2'�� �3/2'��� �3DUPL�OHV�J|QHV�LGHQWL®}V�VHORQ�XQH�DSSURFKH
VDQV�v�SULRUL��XQH�U}FXUUHQFH�J}Q}WLTXH�D�}W}�REVHUY}H�SRXU�TXDWUH�J|QHV��&LQT�DXWUHV�J|QHV�VRQW�}JDOHPHQW�FRPPH�FDQGLGDWV�HQ�UDLVRQ�L��GH�OHXU
LPSOLFDWLRQ�GDQV�OD�OLWW}UDWXUH�GDQV�OD�VXUYHQXH�G +,&�HW�RX�LL��GH�OD�QDWXUH�GLVUXSWLYH�GH�OHXUV�PXWDWLRQV�v�O }WDW�KRPR]\JRWH�RX�K}PL]\JRWH��&HV
GRQQ}HV�DLQVL�TXH�FHOOHV�LVVXHV�GH�O DQDO\VH�GHV����I�WXV�DGGLWLRQQHOV�VHURQW�SU}VHQW}HV�



21&2*c1c7,48( (PPD�/DFKDLHU

���������(YDOXDWLRQ�GHV�SUDWLTXHV�SURIHVVLRQQHOOHV�GHV�J\QmFRORJXHV�GH�3LFDUGLH�FRQFHUQDQW�OH�VXLYL�GHV�IHPPHV�SUm�
V\PSWRPDWLTXHV�SRUWHXVHV�GxXQH�PXWDWLRQ�%5&$��%5&$�

$XWHXUV��

&ODLUH�&2=(77(������(PPD�/$&+$,(5���������)ORUHQFH�-2%,&������)ORUHQFH�$05$0������(PLOLH�/$&27�/(5,&+(���������*XLOODXPH�-('5$6=$.������6DUD
&267$17,1,������*LOOHV�025,1������)ORUHQFH�6&+())/(5����

���0}GHFLQH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��&\WRJ}Q}WLTXH�HW�&(&26�GH�3LFDUGLH���&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH�HW�2QFRJ}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���6HUYLFH�G
2QFRORJLH�0}GLFDOH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���&53�&32�($�������8QLYHUVLW}�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH

0RWV�FOHIV���3U}�V\PSWRPDWLTXH��PXWDWLRQ�G}O}W|UH�%5&$������FDQFHU�VHLQ�RYDLUH�UHFRPPDQGDWLRQV�,1&D��}YDOXDWLRQV�SUDWLTXHV�SURIHVVLRQQHOOHV

5mVXPm��

,QWURGXFWLRQ��/HV�IHPPHV�SRUWHXVHV�G XQH�PXWDWLRQ�G}O}W|UH�GHV�J|QHV�%5&$���%5HDVW�&$QFHU����20,0
��������HW�%5&$���%5HDVW�&$QFHU����20,0���������SU}VHQWHQW�SULQFLSDOHPHQW�SDU�UDSSRUW�v�OD�SRSXODWLRQ
J}Q}UDOH��XQ�VXU�ULVTXH�GH�G}YHORSSHU�XQ�FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH��(Q�������O ,QVWLWXW�1DWLRQDO�GX
&DQFHU��,1&D��D�}PLV�GH�QRXYHOOHV�UHFRPPDQGDWLRQV�VXU�OD�SULVH�HQ�FKDUJH�GH�FHV�IHPPHV��/HV�IHPPHV
DWWHLQWHV�G XQ�FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH��V\PSWRPDWLTXHV��D\DQW�G}Mv�XQ�VXLYL�GDQV�GHV�FHQWUHV
VS}FLDOLV}V��LO�VHPEODLW�LQW}UHVVDQW�G }YDOXHU�SOXV�VS}FL®TXHPHQW�OD�SULVH�HQ�FKDUJH�GHV�IHPPHV�LQGHPQHV
GH �SDWKRORJLH �WXPRUDOH �SU}VHQWDQW �FH �VXU�ULVTXH ��SU}�V\PSWRPDWLTXH�� �/ REMHFWLI �GH �FHWWH �}WXGH �HVW
G }YDOXHU�OHV�SUDWLTXHV�SURIHVVLRQQHOOHV�GHV�J\Q}FRORJXHV�GH�3LFDUGLH�FRQFHUQDQW�OD�SULVH�HQ�FKDUJH�GH
OHXUV�SDWLHQWHV�SU}�V\PSWRPDWLTXHV�

0DWmULHO�HW�0mWKRGHV� �1RXV�DYRQV�U}DOLV}�XQH�}YDOXDWLRQ�GHV�SUDWLTXHV�SURIHVVLRQQHOOHV�JUxFH�v�XQ
TXHVWLRQQDLUH �GHVWLQ} �DX[ �J\Q}FRORJXHV �P}GLFDX[ �HW �REVW}WULFLHQV �GH �3LFDUGLH� �&H �TXHVWLRQQDLUH
U}SDUWLVVDLW����TXHVWLRQV�HQ�FLQT�FDW}JRULHV�� �SUR®O�GX�SURIHVVLRQQHO� �W\SH�G DFWLYLW}�HW�U}VHDX��G}SLVWDJH�
VWUDW}JLH�GH�U}GXFWLRQ�GX�ULVTXH��WUDLWHPHQWV�KRUPRQDX[��&H�TXHVWLRQQDLUH�D�}W}�HQYR\}�DX[�����SUDWLFLHQV
GH�3LFDUGLH�UHFHQV}V�GDQV�O DQQXDLUH�GH�O 2UGUH�GHV�0}GHFLQV��'HV�DQDO\VHV�HQ�VRXV�JURXSHV�RQW�}W}
HHFWX}HV �D®Q �G
}YDOXHU �G
}YHQWXHOOHV �GL}UHQFHV �VLJQL®FDWLYHV �GH �SUDWLTXH �HQ �IRQFWLRQ �GHV �FDW}JRULHV
SURSRV}HV ��&KL���

5mVXOWDWV��6RL[DQWH�VHSW�SUDWLFLHQV�RQW�U}SRQGX�DX�TXHVWLRQQDLUH�VRLW�XQ�WDX[�GH�SDUWLFLSDWLRQ�GH�������
9LQJW�HW�XQ�SUDWLFLHQV�QH�VXLYDLHQW�DXFXQH�SDWLHQWH�SRUWHXVH�G XQH�PXWDWLRQ�%5&$���������DYDLHQW�GDQV
OHXU�SDWLHQW|OH�HQWUH���HW���SDWLHQWHV�SU}�V\PSWRPDWLTXHV������HQ�VXLYDLHQW�HQWUH���v����HW���HVWLPDLHQW�HQ
VXLYUH �SOXV �GH ���� �/H �QRPEUH �GH �U}SRQVHV �FRUUHFWHV �DX[ �TXHVWLRQV �SRUWDQW �VXU �OHV �GHUQL|UHV
UHFRPPDQGDWLRQV�}WDLW�GH��������&RQFHUQDQW�OHV�TXHVWLRQV�SRUWDQW�VXU�OH�G}SLVWDJH��������GH�ERQQHV
U}SRQVHV �}WDLHQW �UHWURXY}HV� �&H �WDX[ �}WDLW �GH ������ �SRXU �OHV �LWHPV �SRUWDQW �VXU �OHV �FKLUXUJLHV
SURSK\ODFWLTXHV�HW�������VXU�OHV�WUDLWHPHQWV�KRUPRQDX[��,O�Q D�SDV�}W}�UHWURXY}�GH�GL}UHQFH�VLJQL®FDWLYH
FRQFHUQDQW�OD�FRQQDLVVDQFH�GHV�UHFRPPDQGDWLRQV�GH�OD�SULVH�HQ�FKDUJH�GHV�IHPPHV�SU}�V\PSWRPDWLTXHV
TXHO�TXH�VRLW�OH�W\SH�GH�SDWLHQW|OH�GHV�GL}UHQWV�SUDWLFLHQV�

&RQFOXVLRQ��&HWWH�}YDOXDWLRQ�GHV�SUDWLTXHV�SURIHVVLRQQHOOHV�LQGLTXH�TXH�OHV�GHUQL|UHV�UHFRPPDQGDWLRQV
GH�O ,1&D�QH�VRQW�FRQQXHV�TX
HQ�SDUWLH�SDU�OHV�SUDWLFLHQV�J\Q}FRORJXHV�GH�3LFDUGLH�FH�TXL�VXJJ|UH�OD
Q}FHVVLW} �G XQH �IRUPDWLRQ �FRQWLQXH� �(Q �FH �VHQV� �QRXV �SURSRVRQV �GH �PHWWUH �HQ �SODFH �GHV �RXWLOV
G DFWXDOLVDWLRQ�GHV�FRQQDLVVDQFHV�HW�HQ�SDUDOO|OH�XQH�FROODERUDWLRQ�SOXV�}WURLWH�HQWUH�OHV�SUDWLFLHQV�HW�OH
VHUYLFH�G 2QFRJ}Q}WLTXH�GX�&+8�$PLHQV�3LFDUGLH��6XLWH�v�FHWWH�}WXGH��GHV�DFWLRQV�VRQW�G}Mv�HQ�FRXUV
G }ODERUDWLRQ �D®Q �GH �SHUPHWWUH �XQH �PHLOOHXUH �SULVH �HQ �FKDUJH �GHV �IHPPHV �SRUWHXVHV �G XQH �PXWDWLRQ
%5&$��� �GH �3LFDUGLH�

3LlFH�MRLQWH���$VVLVHV������2QFR�6HUYLFH2QFRJ}Q}WLTXH�&+8�$PLHQV�3LFDUGLH�GRF[



1(852*c1c7,48( $OH[DQGUH�5(<021'

���������'HV�YDULDQWV�GDQV�OH�GmJURQ�Gx$))��VRQW�h�OxRULJLQH�GxXQ�V\QGURPH�DYHF�G\VSODVLH�PmVRPmOLTXH��UHLQ�HQ�IHU�h�FKHYDO�HW
HQFmSKDORSDWKLH�mSLOHSWLTXH

$XWHXUV��

1RULQH�9RLVLQ������5KRQGD�6FKQXU������6R®D�'RX]JRX������6XVDQ�+LDWW������&HFLOLH�5XVWDG������1DWDVKD�%URZQ������'DZQ�(DUO������%RULV�.HUHQ������2OJD
/HYFKHQNR������6LQMH�*HXHU�������1LFRODV�&KDWURQ�������*LDQQX]]L�*LXOLDQD������'HOSKLQH�+HURQ������&DUROLQH�1DYD������%LQQD]�<DOFLQ�������.HQMLUR
.RVDNL�������'LDQ�'RQQDL�������6WHIDQ�0XQGORV�������1LFROD�%UXQHWWL�3LHUUL�������:HQG\�&KXQJ�������$OH[DQGUH�5H\PRQG����

���&HQWUH�,QW}JUDWLI�GH�*}QRPLTXH��8QLYHUVLW}�GH�/DXVDQQH��/DXVDQQH��6XLVVH
���*HQH'[��*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
���0DQFKHVWHU�&HQWUH�IRU�*HQRPLF�0HGLFLQH��6W�0DU\
V�+RVSLWDO��0DQFKHVWHU���5R\DXPH�8QL
���,QVWLWXWH�IRU�%LRWHFKQRORJ\��+XGVRQ$OSKD��+XQWVYLOOH���(WDWV�8QLV
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��2VOR�8QLYHUVLW\�+RVSLWDO��2VOR��1RUY|JH
���9LFWRULDQ�&OLQLFDO�*HQHWLFV�6HUYLFHV��0XUGRFK�&KLOGUHQ V�5HVHDUFK�,QVWLWXWH��9LFWRULD���$XVWUDOLH
���6HDWWOH�&KLOGUHQ
V��6HDWWOH�&KLOGUHQ
V��6HDWWOH��(WDWV�8QLV
���3LWL}�6DOS~WUL|UH�+RVSLWDO��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��3DULV��)UDQFH
���5HVHDUFK�&HQWUH�IRU�0HGLFDO�*HQHWLFV��5HVHDUFK�&HQWUH�IRU�0HGLFDO�*HQHWLFV��0RVFRZ��5XVVLH
����0D[�3ODQFN�,QVWLWXWH�IRU�0ROHFXODU�*HQHWLFV��&KDULW}��%HUOLQ��$OOHPDJQH
����*HQHWLFV�'HSDUWPHQW��/\RQ�8QLYHUVLW\�+RVSLWDO��/\RQ��)UDQFH
����,QVWLWXW�GH�*}Q}WLTXH�HW�GH�%LRORJLH�0RO}FXODLUH�HW�&HOOXODLUH��,*%0&��6WUDVERXUJ��)UDQFH
����&HQWHU�IRU�0HGLFDO�*HQHWLFV��.HLR�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��7RN\R��-DSRQ
����0DQFKHVWHU�&HQWUH�IRU�*HQRPLF�0HGLFLQH��6W�0DU\
V�+RVSLWDO��0DQFKHVWHU��5R\DXPH�8QL
����7HOHWKRQ�,QVWLWXWH�RI�*HQHWLFV�DQG�0HGLFLQH���)HGHULFR�,,�8QLYHUVLW\��1DSOHV��3R]]XROL��,WDOLH
����'HSDUWPHQW�RI�3HGLDWULFV��&ROXPELD�8QLYHUVLW\��1HZ�<RUN��(WDWV�8QLV

0RWV�FOHIV���V\QGURPH��G}®FLHQFH�LQWHOOHFWXHOOH��PRG|OH�DQLPDO��H[RPH��G\VSODVLH

5mVXPm��

$))���$))���$))��HW�$))��VRQW�GHV�IDFWHXUV�GH�WUDQVFULSWLRQ�v�GRPDLQH�$/)��FRPSRVDQWV�GX�FRPSOH[H�GH�VXSHU�}ORQJDWLRQ�TXL�U}JXOH�O H[SUHVVLRQ
GH�J|QHV�LPSOLTX}V�GDQV�OD�QHXURJHQ|VH�HW�OH�G}YHORSSHPHQW��$ORUV�TXH�GHV�YDULDQWV�G $))��RQW�}W}�DVVRFL}HV�DX�V\QGURPH�&+236��FDUDFW}ULV}�SDU
XQH�G\VSODVLH�RVVHXVH�HW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��QRXV�G}FULYRQV�LFL�TXH�GHV�YDULDWLRQV�G $))��VRQW�DVVRFL}HV�v�XQ�V\QGURPH�VLPLODLUH�

�

1RXV �DYRQV �LGHQWL®} �GL[ �LQGLYLGXV �SU}VHQWDQW �XQH �FRPELQDLVRQ �G DQRPDOLHV �UHFRQQDLVVDEOHV �WHOOHV �TX XQH �G\VSODVLH �P}VRP}OLTXH �GH �W\SH
1LHYHUJHOW�6DYDULUD\DQ� �XQ �UHLQ �HQ �IHU �v �FKHYDO� �GH �O }SLOHSVLH� �GH �O K\SHUWULFKRVH� �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �HW �GHV �GL°FXOW}V �UHVSLUDWRLUHV�
SRUWHXUV�GH�YDULDQWV�GH�QRYR�IDX[�VHQV�GDQV�OH�G}JURQ�G $))���&HWWH�V}TXHQFH�GH�QHXI�DFLGHV�DPLQ}V�GX�GRPDLQH�$/)�U}JXOH�OD�G}JUDGDWLRQ�GH�OD
SURW}LQH �YLD �LQWHUDFWLRQ �DYHF �GHV �XELTXLWLQHV �OLJDVHV �HW �VD �PRGL®FDWLRQ �HQWUDLQH �XQH �DFFXPXODWLRQ �GHV �SURW}LQHV �$))� �PXW}HV� �/D �VXUH[SUHVVLRQ
G $))� �FKH] �OH �]}EUD®VK�HQWUDLQH �GHV �DQRPDOLHV �GX �G}YHORSSHPHQW� �VXSSRUWDQW �OD �SDWKRJ}QLFLW} �G XQH�DXJPHQWDWLRQ �GH �OD �TXDQWLW} �GH �SURW}LQH
$))��

�

8Q�RQ]LHPH�LQGLYLGX�DYHF�XQH�PLFURG}O}WLRQ�FRPSUHQDQW�XQLTXHPHQW�OH�GRPDLQH�GH�WUDQVDFWLYDWLRQ�HW�OH�G}JURQ�G $))��SU}VHQWH�GHV�V\PSWRPHV
VLPLODLUHV��/HV�VRXULV�NQRFN�RXW�DUERUHQW�GHV�DQRPDOLHV�RVVHXVHV��U}QDOHV��F}U}EUDOHV�HW�FRJQLWLYHV��DORUV�TXH�OHV�VRXULV�NQRFN�LQ�PRG}OLVDQW�OD
PLFURG}O}WLRQ �HW �OHV �YDULDQWV �IDX[�VHQV �LGHQWL®}V �FKH] �OHV �SDWLHQWV �SU}VHQWHQW �XQH �P}VRP}OLH �GHV �PHPEUHV �LQI}ULHXUV �HW �XQH �O}WDOLW} �SU}FRFH�
UHVSHFWLYHPHQW�

�

'HV�DQDO\VHV�WUDQVFULSWRPLTXHV�HW�SK\ORJ}Q}WLTXHV�DLQVL�TXH�OH�UHFRXSHPHQW�SDUWLHO�GHV�V\QGURPHV�DVVRFL}V�DX[�YDULDQWV�GDQV�$))��HW�$))��
VXJJ|UHQW�TXH�OHV�IDFWHXUV�GH�WUDQVFULSWLRQ�$/)�QH�VRQW�SDV�UHGRQGDQWV�FRQWUDLUHPHQW�v�FH�TXL�}WDLW�VXJJ}U}�SU}F}GHPPHQW�

3LlFH�MRLQWH���UH�VXPH�B$))�BDVVLVHVB$5H\PRQG�GRF[



1(852*c1c7,48( +RVVDP�+LODO�(O�,GULVVL

���������$UWLFOH�5HYXH�GHV�DQRPDOLHV�JmQmWLTXHV�FKH]�GHV�SDWLHQWV�0DURFDLQV�DWWHLQWV�GH�JOLREODVWRPH

$XWHXUV��

+RVVDP�+LODO�(O�,GULVVL������2XP�.DOWRXP�$LW�%RXMPLD������%RXFKD�E�*D]]D]������+LQG�'HKEL�������

���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��&DVDEODQFD��0DURF��&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�&DVDEODQFD�0DURF��&$6$%/$1&$��0DURF
���,QVWLWXW�G
DQDO\VH�*}Q}WLTXH��*HQGDUPHULH�5R\DOH��5DEDU��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG���&$6$%/$1&$��0DURF

0RWV�FOHIV���,'+��DQG�,'+���3����(*)5��3ULPDU\�DQG�VHFRQGDU\�JOLREODVWRPD�0RURFFR

5mVXPm��

*OLREODVWRPD�LV�WKH�PRVW�DJJUHVVLYH�PDOLJQDQW�W\SH�RI�FHQWUDO�QHUYRXV�V\VWHP�WXPRUV��7KH�OLWHUDWXUH�UHYLHZ�UHYHDOHG�WKDW�WKH�PRVW�FRPPRQ
JHQHWLF�DEQRUPDOLWLHV�LQ�SULPDU\�DQG�VHFRQGDU\�JOLREODVWRPDV�DUH�,'+������PXWDWLRQ��S���PXWDWLRQ��DQG�RYHUH[SUHVVLRQ�RI�(*)5��7R�RXU�.QRZOHGJH�
WKLV �LV �WKH �®UVW �0RURFFDQ �VWXG\ �WKDW �JLYHV �D �KROLVWLF �SLFWXUH �RI �JHQHWLF �VWXGLHV �GRQH �LQ �0RURFFDQ �SDWLHQWV �WR �GHVFULEH �JHQHWLF �PDUNHU �DQG �WKHLU
IUHTXHQF\�LQ�RXU�SRSXODWLRQ��$�SURIRXQG�UHVHDUFK�LQ�6FLHQFH'LUHFW�DQG�3XEPHG�RI�DUWLFOHV�WUHDWHG�JOLREODVWRPD�LQ�0RURFFR��WKLV�UHVHDUFK�EDVHG�RQ
WKHVH�IROORZLQJ�NH\ZRUGV��*OLREODVWRPD�0RURFFR��3ULPDU\�JOLREODVWRPD�0RURFFR��VHFRQGDU\�JOLREODVWRPD�0RURFFR��:H�IRXQG�RQO\�WKUHH�UHVHDUFK
DUWLFOHV�RQ�JHQRPLF�DOWHUDWLRQ�RI�,'+�������S���DQG�(*)5�H[SUHVVLRQ�

3LlFH�MRLQWH���5HYXH�*OLREODVWRPD�0DURF�GRF[



1(852*c1c7,48( %gDWULFH�%RFTXHW

���������9RXV�DYH]�GLW�FLOLRSDWKLH"�0LVH�HQ�mYLGHQFH�G
XQ�QRXYHDX�JlQH�GH�UmWLQLWH�SLJPHQWDLUH�V\QGURPLTXH

$XWHXUV��

%}DWULFH�%2&48(7������0XULHO�3(5521������1HMOD�(UNLOLF������9DVLOLNL�.DODW]LV������,VDEHOOH�0(81,(5����

���,16(50�8�������,QVWLWXW�GHV�1HXURVFLHQFHV�GH�0RQWSHOOLHU����02173(//,(5��)UDQFH
���&(572��&HQWUH�G (WXGH�HW�GH�5HFKHUFKH�7K}UDSHXWLTXH�HQ�2SKWDOPRORJLH�3DULV�6DFOD\�,QVWLWXWH�RI�1HXURVFLHQFHV��1HXUR�36,���8QLYHUVLW}�3DULV
6XG��3$5,6��)UDQFH
���,16(50�8���������,QVWLWXW�GHV�1HXURVFLHQFHV�GH�0RQWSHOOLHU��02173(//,(5��)UDQFH
���&HQWUH�1DWLRQDO�GH�5}I}UHQFH�0DODGLHV�5DUHV�0DRO\D����02173(//,(5��)UDQFH

0RWV�FOHIV���0DODGLHV�PRQRJ}QLTXHV���5}WLQLWHV�SLJPHQWDLUHV�V\QGURPLTXHV���&LOLRSDWKLHV

5mVXPm��

3URSRV���,O�V
DJLW�G
XQ�DGROHVFHQW�GH����DQV��FDV�VLPSOH[���GRQW�OH�GLDJQRVWLF�FOLQLTXH�D�}W}�SRUW}�v�O
xJH�GH����DQV��+}P}UDORSH�GHSXLV�OH�SOXV�MHXQH
xJH��LO�UDSSRUWH�XQH�EDLVVH�G
DFXLW}�YLVXHOOH�U}FHQWH��/
H[DPHQ�FOLQLTXH�PRQWUH�XQH�U}WLQRSDWKLH�SLJPHQWDLUH�}YROXWLYH�LQKDELWXHOOH�GH�SDUW�OD
GLVSDULW}�HQWUH�O
(OHFWUR5}WLQR*UDPPH��HRQGU}��HW�O
DVSHFW�DX�IRQG�G
�LO��UH¯}WDQW�XQH�PDODGLH�SHX�}YROX}H��3OXV�GH����J|QHV�}WDQW�G}FULWV�FRPPH
UHVSRQVDEOHV�GHV�IRUPHV�LVRO}HV�GH�U}WLQLWH�SLJPHQWDLUH��HW�IDFH�v�FHWWH�VLQJXODULW}�FOLQLTXH��XQ�H[RPH�WULR�D�}W}�U}DOLV}�HW�D�PRQWU}�GHV�PXWDWLRQV
GDQV�XQ�J|QH�UHVSRQVDEOH�GH�FLOLRSDWKLH�

0mWKRGHV���8Q�H[DPHQ�RSKWDOPRORJLTXH�G}WDLOO}�D�}W}�U}DOLV}�FKH]�OH�SDWLHQW��8Q�H[RPH�WULR�D�}W}�U}DOLV}�SDU�OD�VRFL}W}�,QWHJUDJHQ��/HV�YDULDQWV
V}OHFWLRQQ}V �DSU|V �®OWUHV �FODVVLTXHV �RQW �}W} �YDOLG}V �SDU �V}TXHQ{DJH �VHORQ �6DQJHU� �'HV �}WXGHV �IRQFWLRQQHOOHV �RQW �}W} �U}DOLV}HV �FKH] �OH �[}QRSH ��
K\EULGDWLRQ�LQ�WRWR�VXU�GHV�W~WDUGV�HW�XWLOLVDWLRQ�G
ROLJRQXFO}RWLGHV�PRUSKROLQRV�DQWL�VHQV�VXLYLV�G
�LPPXQR�PDUTXDJHV��

5mVXOWDWV�� �/
H[RPH�D�U}Y}O}�GHX[�PXWDWLRQV�K}W}UR]\JRWHV�FRPSRVLWHV��IUDPHVKLIW�HW�PXWDWLRQ�G
}SLVVDJH��GDQV�XQ�J|QH�FLOLDLUH�TXH�QRXV
QRPPHURQV�&3+�53��'HV�PXWDWLRQV�GH�FH�J|QH�RQW�}W}�SU}DODEOHPHQW�G}FULWHV�FKH]�XQ�SDWLHQW�D\DQW�XQH�IRUPH�V}Y|UH�GH�V\QGURPH�RUR�IDFLR�
GLJLWDO��2)'��GH�W\SH�,;��G}F}G}�v�O
xJH�GH���PRLV�HW�SU}VHQWDQW�G
LPSRUWDQWHV�DQRPDOLHV�G}YHORSSHPHQWDOHV���DQRPDOLHV�RFXODLUHV��IHQWH�ODELDOH�
PLFURF}SKDOLH��SRO\GDFW\OLH��DEVHQFH�GH�JODQGH�SLWXLWDLUH�HW�PDODGLH�FDUGLDTXH�FRQJ}QLWDOH���/
,50�FKH]�QRWUH�SDWLHQW�GH����DQV�D�U}Y}O}�TXHOTXHV
VLJQHV�H[WUD�RFXODLUHV�� �FRUSV�FDOOHX[�FRXUW� �DWURSKLH�F}U}EHOOHXVH�K}PLVSK}ULTXH��SHWLWH�JODQGH�K\SRSK\VDLUH��®QH�WLJH�SLWXLWDLUH��FOLQRGDFW\OLH�HW
XQH�QHXURSDWKLH�D[RQDOH�GHV�PHPEUHV�LQI}ULHXUV��QRXV�FRQIRUWDQW�GDQV�O
K\SRWK|VH�G
XQ�V\QGURPH�2)'�PRG}U}�GH�O
DGXOWH�

/HV�SUHPL|UHV�}WXGHV�IRQFWLRQQHOOHV�PRQWUHQW�TXH�&3+�53�HVW�IRUWHPHQW�H[SULP}�GDQV�O
}SLWK}OLXP�SLJPHQWDLUH�U}WLQLHQ��(35���HW�TX
XQH�EDLVVH�GH
FHWWH�H[SUHVVLRQ�GDQV�OH�PRG|OH�;}QRSH�EDLVVH�}JDOHPHQW�OHV�PDUTXHXUV�H[SULP}V�SDU�O
(35��&HV�GRQQ}HV�QRXV�ODLVVHQW�SHQVHU�TX
LO�V
DJLUDLW�G
XQH
SDWKRORJLH�FLOLDLUH�WRXFKDQW�G
DERUG�O
(35�HW�HQWUD�QDQW�OD�G}J}Q}UHVFHQFH�GHV�SKRWRU}FHSWHXUV��1RXV�DYRQV�SX�REWHQLU�OHV�FHOOXOHV�L36�GH�QRWUH
SDWLHQW��TXL�VRQW�HQ�FRXUV�G
DQDO\VHV�D®Q�GH�PLHX[�FRPSUHQGUH�OH�U�OH�GH�FH�J|QH�GDQV�OD�U}WLQH�

&RQFOXVLRQ���1RXV�DYRQV�PLV�HQ�}YLGHQFH�XQ�QRXYHDX�J|QH�FLOLDLUH��UHVSRQVDEOH�G
XQH�IRUPH�V\QGURPLTXH�GH�U}WLQLWH�SLJPHQWDLUH�GH�WUDQVPLVVLRQ
DXWRVRPLTXH�U}FHVVLYH��'
DXWUHV�}WXGHV�IRQFWLRQQHOOHV�QRXV�SHUPHWWURQW�GH�PLHX[�FRQQD�WUH�OD�SK\VLRSDWKRORJLH�GH�FHWWH�U}WLQLWH�SLJPHQWDLUH
SDUWLFXOL|UH� �GDQV �O
DWWHQWH �GH �FULEOHU �G
DXWUHV �SDWLHQWV �v �OD �UHFKHUFKH �GH �QRXYHOOHV �PXWDWLRQV �D®Q �G
}WDEOLU �OHV �FRUU}ODWLRQV �SK}QRW\SH�J}QRW\SH
SURSUHV�v�FH�J|QH�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�GH�*}Q}WLTXH�%}DWULFH�%2&48(7�GRF



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
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$PDQGLQH�%285($8

���������6\QGURPH�GH�.RROHQ�GH�9ULHV�HQ�SUmQDWDO���$�SURSRV�GH�GHX[�QRXYHDX[�FDV

$XWHXUV��

$PDQGLQH�%285($8�:,57+������.KDRXOD�=$$)5$1(�.+$&+1$28,������+RXGD�.$50286�%(1,$//<������0\ULDP�&+$0,������$QQD�PDULD�&2/75,�����
0DULDQQH�6$,',������0RUJDQH�3/87,12������9}URQLTXH�3$48,6�)/8&./,1*(5����

���6HUYLFH�GH�J}Q}WLTXH���&+8�GH�1LFH��1LFH��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3UHQDWDO��&+8�GH�1LFH��FDQQHV��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3UHQDWDO��&+8�GH�1LFH��&DQQHV��)UDQFH
���'LDJQRVWLF�DQW}QDWDO�/HQYDO��/HQYDO��1LFH��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�.RROHQ�GH�9ULHV��$QW}QDWDO��$QRPDOLH�GX�FRUSV�FDOOHX[��0LFURG}O}WLRQ���T�������.$16/��

5mVXPm��

1RXV�UDSSRUWRQV���FDV�DQW}QDWDX[�GH�V\QGURPH�GH�.RROHQ�GH�9ULHV��.'96��FKH]�GHX[�I�WXV�SU}VHQWDQW�v�O }FKRJUDSKLH�GX�GHX[L|PH�WULPHVWUH�GHV
DQRPDOLHV�GX�FRUSV�FDOOHX[��/H�V\QGURPH�GH�.'96�HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH��SU}YDOHQFH�HQ�SRVW�QDWDO�HVWLP}H�v�����������FDXV}H�VRLW�SDU
XQH�PLFURG}O}WLRQ�U}FXUUHQWH�GH�OD�U}JLRQ���T������G HQYLURQ�����NE�VRLW�SDU�XQ�YDULDQW�SDWKRJ|QH�GDQV�OH�J|QH�.$16/���&H�V\QGURPH�DVVRFLH
SULQFLSDOHPHQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQH�G\VPRUSKLH�IDFLDOH�HW�GHV�DQRPDOLHV�PRUSKRORJLTXHV�QRWDPPHQW�GHV�PDOIRUPDWLRQV�F}U}EUDOHV�

3UHPL|UH �REVHUYDWLRQ �� �SDUWXULHQWH � �GH ��� �DQV� �*�3�� �/D �FODUW} �QXFDOH �}WDLW �®QH� �OH �G}SLVWDJH �GH �OD �WULVRPLH ��� �D �HVWLP} �XQ �ULVTXH �v ��������
7RXWHIRLV�DYHF�XQ�SUR®O�DW\SLTXH�GHV�PDUTXHXUV�V}ULTXHV��3$33�$�����0R0�HW�%�+&*�����0R0���/ }FKRJUDSKLH�7��UHWURXYH�FKH]�XQ�I�WXV�I}PLQLQ
HXWURSKH�XQH�G\VJ}Q}VLH�FDOOHXVH��FRUSV�FDOOHX[�FRXUW�HW�K\SRSODVLTXH��LVRO}H�FRQ®UP}H�v�O ,50�F}U}EUDOH�I�WDOH�

'HX[L|PH�REVHUYDWLRQ���SDUWXULHQWH�GH����DQV��*�3���/H�G}SLVWDJH�GH�OD�WULVRPLH����D�HVWLP}�XQ�ULVTXH�v�����������FODUW}�QXFDOH�®QH���RQ�QRWH�Ov
HQFRUH�XQ�SUR®O �DW\SLTXH�GHV�PDUTXHXUV�V}ULTXHV��3$33�$�����0R0�HW�%�+&*�����0R0�� �8Q�FRUSV�FDOOHX[�FRXUW �D�}W}�G}FHO}�v���6$���FKH]�XQ
I�WXV�I}PLQLQ�HXWURSKH�DVVRFL}�v�XQH�FRPPXQLFDWLRQ�LQWHUYHQWULFXODLUH�PXVFXODLUH�GH�SHWLWH�WDLOOH�HW�XQH�SUREDEOH�FRPPXQLFDWLRQ�LQWHUDXULFXODLUH�
/ DQRPDOLH�F}U}EUDOH�D�}W}�FRQ®UP}H�v�O ,50�

'DQV�FH�FRQWH[WH�FOLQLTXH��XQH�DPQLRFHQW|VH�SRXU�$QDO\VH�&KURPRVRPLTXH�VXU�3XFH�v�$'1��$&3$��D�}W}�U}DOLV}H��PHWWDQW�HQ�}YLGHQFH�OD
PLFURG}O}WLRQ���T������UHVSRQVDEOH�GX�V\QGURPH�GH�.'96��/HV�GHX[�FRXSOHV��DSU|V�LQIRUPDWLRQ�QHXURS}GLDWULTXH�HW�J}Q}WLTXH��RQW�GHPDQG}�XQH
LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH��,0*��VDQV�DXWRSVLH�

6HXOHPHQW���FDV�GH�PLFURG}O}WLRQ���T������UHVSRQVDEOH�GH�FH�V\QGURPH�RQW�}W}�G}FULWV�HQ�SU}QDWDO��&HV���I�WXV�SU}VHQWDLHQW�GHV�DQRPDOLHV
F}U}EUDOHV�HVVHQWLHOOHPHQW�XQH�DQRPDOLH�GX�FRUSV�FDOOHX[�������HW�XQH�YHQWULFXORP}JDOLH�FKH]�XQ�I�WXV��SRVVLEOH�VLJQH�LQGLUHFW�GH�VRQ�DQRPDOLH�GX
FRUSV�FDOOHX[���8QH�PDOIRUPDWLRQ�FDUGLDTXH�HW�XQH�IHQWH�SDODWLQH�RQW�}W}�DVVRFL}HV�GDQV�����GHV�FDV���

1RV���FDV�VXSSO}PHQWDLUHV�GH�G}FRXYHUWHV�DQW}QDWDOHV�GH�V\QGURPH�GH�.'96�SDU�PLFURG}O}WLRQ���T������VRQW�HQ�DFFRUG�DYHF�OHV�GRQQ}HV
ELEOLRJUDSKLTXHV�SU}F}GHPPHQW�G}FULWHV��QRWDPPHQW�OD�FRQVWDQFH�GHV�DQRPDOLHV�GX�FRUSV�FDOOHX[�GDQV�FH�V\QGURPH�HQ�DQW}QDWDO��(OOHV�QRXV
SHUPHWWHQW�}JDOHPHQW�GH�VRXOHYHU�O LQWHUURJDWLRQ�G XQH�FRUU}ODWLRQ�HQWUH�OH�SUR®O�DW\SLTXH�GHV�PDUTXHXUV�V}ULTXHV�HW�OH�V\QGURPH�GH�.'96�

'H�FH�IDLW��D®Q�GH�SURSRVHU�XQ�FRQVHLO�J}Q}WLTXH�DSSURSUL}�SRXU�OHV�FRXSOHV�GDQV�XQ�FRQWH[WH�GH�G}FRXYHUWH�DQW}QDWDOH�G XQH�DQRPDOLH�GX�FRUSV
FDOOHX[��HQ�SOXV�GH�OD�SULVH�HQ�FKDUJH�KDELWXHOOH��}FKRJUDSKLH�GH�U}I}UHQFH��,50�F}U}EUDOH��$&3$���LO�VHUDLW�LQW}UHVVDQW�GH�FRPSO}WHU�OH�ELODQ�SDU�XQH
DQDO\VH�GX�J|QH�.$16/���UDSSRUW}H�GDQV����GHV�.'96�
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���������(WXGH�WUDQVFULSWLRQQHOOH�G
XQ�PRGlOH�PXULQ�GH�3DUDSOmJLH�6SDVWLTXH�+mUmGLWDLUH�63*��

$XWHXUV��

7\SKDLQH�(VWHYHV���������-XOLHQ�%UDQFKX������/LULRS}�7RXSHQHW���������.KDOLG�+DPLG�(O�+DFKLPL���������)UHGHULF�'DULRV������*LRYDQQL�6WHYDQLQ�������

�����,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH�&156�805�����,QVHUP�8�����6RUERQQH�8QLYHUVLW}��3DULV��)UDQFH
�����(FROH�3UDWLTXH�GHV�+DXWHV�(WXGHV��3DULV��*U|FH
�����,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH�&156�805�����,QVHUP�8�����6RUERQQH�8QLYHUVLW}��3$5,6��)UDQFH
�����(FROH�3UDWLTXH�GHV�+DXWHV�(WXGHV��3$5,6��)UDQFH

0RWV�FOHIV���7UDQVFULSWRPH��VRXULV��3DUDSO}JLHV�VSDVWLTXHV�K}U}GLWDLUHV��O\VRVRPHV��OLSLGHV

5mVXPm��

+HUHGLWDU\�VSDVWLF�SDUDSOHJLDV�DUH�UDUH�LQKHULWHG�QHXURORJLFDO�GLVHDVHV�FKDUDFWHUL]HG�E\�D�ODUJH�KHWHURJHQHLW\�LQ�ERWK�FOLQLFDO�DQG�JHQHWLF�DVSHFWV�
0XWDWLRQV�LQ�63*���DFFRXQW�IRU�WKH�PRVW�FRPPRQ�IRUP�RI�DXWRVRPDO�UHFHVVLYH�FDVHV��3DWLHQWV�SUHVHQW�PDLQO\�ZLWK�VSDVWLFLW\�DVVRFLDWHG�ZLWK
QHXURSDWK\�DQG�PHQWDO�LPSDLUPHQW��7KLV�JHQH�HQFRGHV�WKH�SURWHLQ�VSDWDFVLQ��ZLWK�VWLOO�XQNQRZQ�IXQFWLRQ�

1HYHUWKHOHVV��VSDWDFVLQ�LV�NQRZQ�WR�EH�LQYROYHG�LQ�O\VRVRPDO�UHF\FOLQJ��DQG�LQWHUDFWV�ZLWK�WKH�$3���FRPSOH[�LQYROYHG�LQ�PHPEUDQH�VRUWLQJ�

7KH�6SJ���NQRFNRXW�PRXVH�UHFDSLWXODWHV�WKH�IXOO�UDQJH�RI�V\PSWRPV�DVVRFLDWHG�ZLWK�63*���PXWDWLRQV�REVHUYHG�LQ�SDWLHQWV��7R�XQGHUVWDQG�WKH
PROHFXODU�FKDQJHV�LQ�WKH�EUDLQ�RI�WKRVH�PLFH��.2�YHUVXV�:7���ZH�VDPSOHG�P51$�IURP�FRUWH[��FHUHEHOOXP�DQG�KLSSRFDPSXV�DW���GLHUHQW�DJHV���
ZHHNV����DQG���PRQWKV��FRUUHVSRQGLQJ�UHVSHFWLYHO\�WR�WKH�RQVHW�RI�V\PSWRPV��WKH�RFFXUUHQFH�RI�WKH�IXOO �FOLQLFDO�IHDWXUHV�DQG�WKH�RQVHW�RI
QHXURGHJHQHUDWLRQ��51$VHT�ZDV�SHUIRUPHG�XVLQJ�WKH�1H[W6HT����VHTXHQFHU�

$V�H[SHFWHG��63*���P51$�OHYHOV�ZHUH�GHFUHDVHG��7KHQ��ZH�DOVR�IRXQG�D�GR]HQ�RI�GHUHJXODWHG�JHQHV�LQYROYHG�LQ�WKH�O\VRVRPDO�SDWKZD\��DFFRUGLQJ
WR�WKH�UROH�RI�VSDWDFVLQ�LQ�WKLV�FHOOXODU�IXQFWLRQ�

$OWKRXJK�VSDWDFVLQ�LQWHUDFWV�ZLWK�$3���FRPSOH[�PHPEHUV��ZH�IRXQG�QRQH�RI�WKHP�GHUHJXODWHG�DW�WKH�P51$�OHYHO��ZKLFK�GRHV�QRW�H[FOXGH�D�SRVW�
WUDGXFWLRQDO�UHJXODWLRQ�RI�WKRVH�SDUWQHUV�

0RUH�LQWHUHVWLQJO\��ZH�IRXQG�WKDW�WKH�PRVW�GHUHJXODWHG�JHQHV�ZHUH�LQYROYHG�LQ�OLSLG�PHWDEROLVP��VXSSRUWLQJ�UHFHQW�VWXGLHV�LQ�63*���LQ�ZKLFK�OLSLGLF
DFFXPXODWLRQV�KDYH�EHHQ�REVHUYHG�

)XUWKHU�DQDO\VHV�DUH�RQJRLQJ�WR�LGHQWLI\�QHZ�LQWHUHVWLQJ�WDUJHWV�DQG�GHFLSKHU�WKH�PHFKDQLVPV�LQYROYHG�LQ�WKLV�SDWKRORJ\�



1(852*c1c7,48( &KULVWHOOH�7HVVRQ

���������,GHQWLzFDWLRQ�RI�SRWHQWLDO�QHZ�JHQHV�LQYROYHG�LQ�DXWRVRPDO�UHFHVVLYH�IRUPV�RI�3DUNLQVRQxV�GLVHDVH

$XWHXUV��

&KULVWHOOH�7HVVRQ������$XU}OLH�+RQRU}������9DO}ULH�'URXHW������+}O|QH�%HUWUDQG������6X]DQQH�/HVDJH������$OH[LV�%ULFH����

���,16(50�8������&156�805�������830&�8QLYHUVLW}�3DULV����805�6������6RUERQQH�8QLYHUVLW}�,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��,&0
)��������3DULV��)UDQFH

0RWV�FOHIV���3DUNLQVRQ�GLVHDVH��JHQHWLFV��SDWKZD\

5mVXPm��

2EMHFWLYH

7KH�DLP�RI�WKH�ZRUN�LV�WR�LGHQWLI\�QHZ�JHQHV�LQYROYHG�LQ�DXWRVRPDO�UHFHVVLYH��$5��HDUO\�RQVHW��(2��!����\HDUV��3DUNLQVRQ�GLVHDVH��3'���XVLQJ
FRQVDQJXLQHRXV�3'�IDPLOLHV�DQG�DSSO\LQJ�JHQRW\SLQJ�RQ�'1$�PLFURDUUD\V�DQG�1*6�WHFKQRORJLHV�

�

%DFNJURXQG

3DUNLQVRQ�GLVHDVH��3'��DHFWV����RI�WKH�SRSXODWLRQ�DERYH����\HDUV��,W�LV�FKDUDFWHUL]HG�E\�WKH�WULDG�RI�V\PSWRPV��WUHPRU��ULJLGLW\��DQG�EUDG\NLQHVLD�
7R �GDWH� �PRUH �WKDQ ��� �YDOLGDWHG �JHQHV �KDYH �EHHQ �LGHQWL®HG� �DVVRFLDWHG �ZLWK �HLWKHU �DXWRVRPDO �GRPLQDQW ��$'� �RU �UHFHVVLYH ��$5� �IRUPV �RI �3'�
+RZHYHU��WKH�LGHQWL®HG�JHQHV�DVVRFLDWHG�ZLWK�(2�$5�3'�RQO\�H[SODLQ������RWKHU�JHQHV�UHPDLQ�WR�EH�GLVFRYHUHG�

�

0DWHULDO�DQG�0HWKRGV

:H�VHOHFWHG����IDPLOLHV�WKDW�IXO®OOHG�WKH�IROORZLQJ�FULWHULD�

£��������$JH�DW�RQVHW�ª���\HDUV

£��������&RQ®UPHG�FRQVDQJXLQLW\

£��������([FOXGHG�IRU�PXWDWLRQV�LQ�NQRZQ�$5�3'�DVVRFLDWHG�JHQHV

:H�SHUIRUPHG�H[RPH�VHTXHQFLQJ�DQG�ORRNHG�IRU�UDUH�KRPR]\JRXV�YDULDQWV��SUHGLFWHG�WR�EH�SDWKRJHQLF�DQG�UDUH�LQ�WKH�SXEOLF�GDWDEDVHV��0$)��
����

�

5HVXOWV

�

8VLQJ�D�VHULHV�RI����IDPLOLHV�ZLWK�FRQ®UPHG�FRQVDQJXLQLW\��ZH�ORRNHG�IRU�KRPR]\JRXV�ORVV�RI�IXQFWLRQ�RU�PLVVHQVH�PXWDWLRQV�SUHGLFWHG�GHOHWHULRXV
LQ�UHJLRQ�RI�ORVV�RI�KRPR]\JRVLW\��7KHQ�ZH�®UVW�IRFXVHG�RQ�YDULDQW�VKDUHG�E\�DW�OHDVW�WZR�IDPLOLHV��:H�LGHQWL®HG�PXWDWLRQV�LQ�360)��DQ�LQWHUDFWRU�RI
)%;2���,Q�RQH�IDPLOLHV��LW�UHPDLQV�RQO\�WKLV�YDULDQW�PRUHRYHU�ERWK�PXWDWLRQV�FRGH�IRU�DPLQR�DFLG�KLJKO\�FRQVHUYHG�XSRQ�HYROXWLRQ�

0RVW�RI�WKH�FDQGLGDWH V�JHQHV�DUH�SULYDWH�JHQHV�KLJKOLJKWLQJ�JHQHWLF�KHWHURJHQHLW\�RI�3'��7KHUHIRUH��LQ�D�VHFRQG�WLPH�ZH�K\SRWKHVL]HG�WKDW�VRPH
FDQGLGDWH V�JHQHV�FDQ�EH�LQYROYHG�LQ�D�FRPPRQ�SDWKZD\��8VLQJ�&OXVWHU3UR®OHU�ZH�SHUIRUPHG�*2�WHUP�HQULFKPHQW�DQDO\VHV��WKHQ�ZH�ZHUH�DEOH�WR
JURXSHG�WRJHWKHU�VRPH�JHQHV�DQG�ZHUH�DEOH�WR�VHH�DQ�VWDWLVWLFDO�HQULFKPHQW�LQ�DXWRSKDJ\�SDWKZD\�

�

&RQFOXVLRQV

�

:H�LGHQWL®HG �D �VWURQJ�FDQGLGDWH �JHQH�IRU �$5�3'� �360)�� �)XUWKHU �IXQFWLRQDO �GDWD �DUH �QHHGHG�WR �VWUHQJWKHQ�WKH �UROH �RI �WKLV �JHQH�LQ �3'� �SRVVLEO\
DHFWLQJ �WKH �SURWHDVRPH �DFWLYLW\ �DQG ���V\QXFOHLQH �DJJUHJDWLRQ� �:H �ZLOO �DOVR �FRQWLQXH �WR �LQYHVWLJDWH �SDWKZD\ �DQDO\VHV �LQ �RUGHU �WR �LGHQWLI\
FDQGLGDWHV �IRU �3' �LQ �RXU �IDPLOLHV�
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&gFLOH�*('

���������'LDElWH�PRQRJmQLTXH�02'<��TXHO�HVW�OxDSSRUW�GH�OxDQDO\VH�1*6�FLEOmH�DX�0DURF

$XWHXUV��

6DLG�75+$1,17������1DGLD�0$$=28=,������$QQLH�%(5$5'������/HLOD�%28*8(128&+������&}FLOH�*('�������

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH�HW�2QFRJ}Q}WLTXH��&+8�+DVVDQ�,,��)(6��0DURF
���)67��)DFXOW}�GHV�6FLHQFHV�HW�7HFKQLTXHV��)(6��0DURF
���6HUYLFH�GH�%LRFKLPLH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���,16(50�8�����%0*,&��8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���GLDE|WH�PRQRJ}QLTXH��GLDJQRVWLF�J}Q}WLTXH��DQDO\VH�1*6

5mVXPm��

/HV �IRUPHV �PRQRJ}QLTXHV �GH �GLDE|WH� �UHJURXS}HV �VRXV �O DSSHOODWLRQ �02'<��0DWXULW\ �2QVHW �'LDEHWHV �RI �WKH �<RXWK� �FRQVWLWXHQW �XQH �HQWLW}
K}W}URJ|QH �VXU �OH �SODQ �FOLQLTXH �HW �J}Q}WLTXH� �/HV �FDUDFW}ULVWLTXHV �FODVVLTXHV �DVVRFLHQW �XQ �G}EXW �SU}FRFH� �XQ �FDUDFW|UH �IDPLOLDO �DYHF �XQH
WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�HW�XQ�G}IDXW�GH�OD�V}FU}WLRQ�LQVXOLQLTXH�G}SHQGDQWH�GHV�FHOOXOHV�u�SDQFU}DWLTXHV��&HSHQGDQW��O DXJPHQWDWLRQ
U}JXOL|UH�GH�OD�SU}YDOHQFH�GX�GLDE|WH�GH�W\SH�,,��SRO\J}QLTXH��SHXW�UHSU}VHQWHU�XQ�IDFWHXU�FRQIRQGDQW�TXDQG�SOXVLHXUV�PHPEUHV�G XQH�P~PH
IDPLOOH�VRQW�DWWHLQWV��}YHQWXHOOHPHQW�VXU�SOXVLHXUV�J}Q}UDWLRQV�

'DQV�OH�FDGUH�GH�FHWWH�}WXGH��QRXV�DYRQV�DQDO\V}�XQH�V}ULH�GH����SDWLHQWV�VXLYLV�DX�&+8�GH�)|V��0DURF��SRXU�GLDE|WH�HW�SU}VHQWDQW�OHV�FULW|UHV
VXLYDQWV���VXMHW�xJ}�GH�PRLQV�GH����DQV�DX�GLDJQRVWLF�GX�GLDE|WH��DX�PRLQV���J}Q}UDWLRQV�DWWHLQWHV�GH�GLDE|WH��DEVHQFH�GH�G\VLPPXQLW}�HQ�IDYHXU
G XQ�GLDE|WH�GH�W\SH��

/D�P}WKRGRORJLH�HPSOR\}H�D�XWLOLV}�GDQV�XQ�SUHPLHU�WHPSV�OH�V}TXHQ{DJH�FLEO}��DQDO\VH�6DQJHU�IDLWH�DX�&+8�GH�)|V��GHV�J|QHV�*&.�HW�+1)�$�
SXLV�OD�WHFKQLTXH�1*6�DYHF�XQ�SDQHO�FLEODQW�OHV�J|QHV�*&.��+1)�$��+1)�$��+1)�%��,16��$%&&���.&1-����&+8�GH�%RUGHDX[���6L�Q}FHVVDLUH��O DQDO\VH
0/3$�D�}W}�XWLOLV}H�SRXU�FRQ®UPHU�OD�SU}VHQFH�G DQRPDOLH�GHV�&19��QRWDPPHQW�XQH�G}O}WLRQ�}WHQGXH�GX�J|QH�*&.��

/H�GLDJQRVWLF�GH�GLDE|WH�02'<�GH�W\SH����G}O}WLRQ�}WHQGXH�GX�J|QH�*&.��HW�FHOXL�GH�02'<�GH�W\SH����YDULDQW�IDX[�VHQV�GX�J|QH�+1)�$�G}Mv�G}FULW�
D�SX�~WUH�IDLW�GDQV���IDPLOOHV��,O�D�}W}�FRPSO}W}�SDU�O DQDO\VH�GH�V}JU}JDWLRQ�

/D�PDMRULW}�GHV�SDWLHQWV�WHVW}V�Q D�GRQF�SDV�G LGHQWL®FDWLRQ�H[DFWH�HQ�IDYHXU�G XQH�IRUPH�02'<��ELHQ�TXH�O DQDO\VH�1*6�DLW�IRXUQL�GHV�U}VXOWDWV
UDSLGHV�HW�H[KDXVWLIV�VXU�OHV�J|QHV�WHVW}V��8Q�VXLYL�SU}FLV�GH�O }YROXWLRQ�HW�GHV�PDQLIHVWDWLRQV�SK}QRW\SLTXHV�VHUD�Q}FHVVDLUH�SRXU�DGDSWHU�OD
SRXUVXLWH�GH�O HQTX~WH�J}Q}WLTXH���SDQHO�}ODUJL��YRLUH�V}TXHQ{DJH�G H[RPH�

8QH�ERQQH�FRQQDLVVDQFH�GH�OD�SK\VLRSDWKRORJLH�GX�GLDE|WH�02'<�HVW�HQ�HHW�HVVHQWLHOOH�SRXU�JXLGHU�OHV�FKRL[�WK}UDSHXWLTXHV��}YDOXHU�OH�ULVTXH�GH
VXUYHQXH�GH�FRPSOLFDWLRQV�G}J}Q}UDWLYHV�HW�DGDSWHU�OH�FRQVHLO�J}Q}WLTXH�GDQV�OHV�IDPLOOHV�SU}VHQWDQW�SOXVLHXUV�VXMHWV�DWWHLQWV�

3LlFH�MRLQWH���$EVWUDFW�*('�������GRF[
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6WgSKDQH�9LYLOOH

���������*mQmWLTXH�GxLQIHUWLOLWm���,QWmUnWV�GLDJQRVWLTXHV�G
XQ�SDQHO�SHUVRQQDOLVm�SRXU�O
DQDO\VH�GH����JlQHV�LPSOLTXmV�GDQV�GHV
LQIHUWLOLWmV�KXPDLQHV�QRQ�V\QGURPLTXHV�

$XWHXUV��

2]OHP�2NXWPDQ���������-XOLHQ�7DUDEHX[������-HDQ�0XOOHU���������6W}SKDQH�9LYLOOH�������

���,3376��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�GH�O LQIHUWLOLW}��/HV�+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+86���6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��/HV�+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+86���6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���FXVWRP�SDQHO��KLJK�WKURXJKSXW�VHTXHQFLQJ��QRQ�V\QGURPLF�KXPDQ�LQIHUWLOLW\��'1$

5mVXPm��

,QIHUWLOLW\�LV�D�JOREDO�KHDOWKFDUH�SUREOHP�ZKLFK�DHFWV�PHQ�DQG�ZRPHQ�HTXDOO\��,Q�UHVHDUFK��WKH�IRFXV�KDV�VKLIWHG�IURP�VLQJOH�JHQH�PXWDWLRQ�VWXGLHV
WR�JHQRPH�ZLGH�DQDO\VLV��7KLV�KDV��DOORZHG��GXULQJ�WKH�ODVW�GHFDGH��WR�LGHQWLI\�D�IDVW�JURZLQJ�XS�OLVW�RI�KXPDQ�JHQHV�LQYROYHG�LQ�LQIHUWLOLW\��+RZHYHU
ZLWK�WKH�H[FHSWLRQ�RI�IHZ�JHQHV��WKH�GHVFULEHG�PXWDWLRQV�DUH�UDUHO\�GHWHFWHG��PRVW�RI�WKHP�VWD\HG�DV�D�IDPLOLDO�PXWDWLRQ�RU�LQGLYLGXDO�FDVHV�
7KHUHIRUH��WKH�LPSDFW�RQ�KXPDQ�IHUWLOLW\�VWLOO�QHHGV�WR�EH�FRQ®UPHG�IRU�WKH�PDMRULW\�RI�WKHVH�JHQHV��)XUWKHUPRUH�WKH�SUHYDOHQFH�RI�WKHVH�PXWDWLRQV
LQ�VSHFL®F�SRSXODWLRQ�LV�XQNQRZQ�

�,Q�RUGHU�WR�VFDQ����LGHQWL®HG�JHQHV�LQYROYHG�LQ�GLHUHQW�IRUP�RI�QRQ�V\QGURPLF�LQIHUWLOLW\� �ZH�KDYH�GHVLJQHG�D�JHQHWLF�GLDJQRVWLF�WHVW�EDVHG�RQ
KLJK�WKURXJKSXW�VHTXHQFLQJ�WHFKQRORJ\��7KH�SDQHO�HQFORVHV����JHQHV�IRU�PDOH�LQIHUWLOLW\�����JHQHV�IRU�IHPDOH�LQIHUWLOLW\�DQG���FRPPRQ�FRQWURO�613V�
$V�DQ�LQLWLDO�VWXG\��D�FRKRUW�RI����QRQ�V\QGURPLF��LQIHUWLOLW\�FDVHV�����PDOHV�����IHPDOHV��ZLWK�D�ZHOO�GH®QHG�LQIHUWLOLW\�SKHQRW\SH�KDV�EHHQ�VWXGLHG�
)LYH�SDWLHQWV�ZLWK�NQRZQ�VLQJOH�JHQH�PXWDWLRQV�ZHUH�DGGHG�WR�VWXG\�DV�D�FRQWURO��'1$�ZDV�H[WUDFWHG�IURP�SHULSKHUDO�EORRG�DQG�OLEUDU\�ZDV
SUHSDUHG�XVLQJ�6XUH6HOHFW4;7�7DUJHW�(QULFKPHQW�V\VWHP��0XOWLSOH[�VHTXHQFLQJ�KDV�EHHQ�SHUIRUPHG�RQ�,OOXPLQD�1H[W6HT�����ZLWK��[��ES�UHDGV�IRU
WRWDO����JHQHV��9DULDQW�DQDO\VLV�KDV�EHHQ�DFKLHYHG�XVLQJ�9D5DQN�WRRO�

�5HVXOWV �UHYHDOHG���KRPR]\JRXV� ���FRPSRXQG�KHWHUR]\JRXV�PXWDWLRQ�DQG���KHWHUR]\JRXV�LQ�PDOH�SDWLHQWV������ ������ �LQ �DGGLWLRQ�WR� ��
KRPR]\JRXV�DQG���KHWHUR]\JRWH�PXWDWLRQV�LQ�IHPDOH�SDWLHQWV������ ������UHODWHG�WR�GH®QHG�LQIHUWLOLW\�SKHQRW\SH��+RZHYHU�RQH�VSHFL®F�JHQH�LQ�WKH
SDQHO�VKRZV�XQH[SHFWHGO\�KLJK�DPRXQW�RI�YDULDWLRQV�IRU�XQUHODWHG�SKHQRW\SHV��7HQ�PHQ�ZLWK��VSHUPDWRJHQLF�IDLOXUH�FDUU\�DW�OHDVW�RQH�PLVVHQVH
PXWDWLRQ�SUHGLFWHG�DV�GHOHWHULRXV��RQ�D�JHQH�GHVFULEHG��LQ�D�RRF\WH�PDWXUDWLRQ�DUUHVW�SKHQRW\SH������� ������7KLV�RSHQV�D�GHEDWH�RQ�WKH
LPSOLFDWLRQ�RI�WKLV�JHQH�LQ�KXPDQ�LQIHUWLOLW\�ZLWK�WKH�VSHFL®F�SKHQRW\SH�IRU�ZKLFK�LW�KDV�EHHQ�LGHQWL®HG�

�7KH�SUHFLVH�GLDJQRVWLF�LV�LPSRUWDQW�IRU�DGDSWLQJ�WKH�EHVW�WUHDWPHQW�DQG�FRXQVHO�QRW�RQO\�WR�SDWLHQWV�EXW�WR�WKHLU�VSRXVH�DQG�UHODWLYHV��7KLV�VWXG\
DOORZV �XV �WR �GHVLJQDWH �JHQH �PXWDWLRQV �ZKLFK �KDYH �VLJQL®FDQW �LPSDFW �RQ �VSHFL®F �LQIHUWLOLW\ �SKHQRW\SH �RQ �D �UHVWULFWHG �FRKRUW �RI �)UHQFK �SDWLHQWV�
&RQVLGHULQJ�WKH �G\QDPLVP�LQ �WKH �®HOG� �ZH�ZLOO �VRRQ�XSJUDGH�RXU �SDQHO �DQG�ZH�ZLOO �RHU �D �JHQHWLF �GLDJQRVWLF �WHVW �WR �VFDQ�����JHQHV �ZLWKLQ �WKH
JHQHWLF�ZDUG�RI�WKH�6WUDVERXUJ�XQLYHUVLW\�KRVSLWDO��+86��

�



6<1'520(6�0$/)250$7,)6 3DXO�*8(*8(1

���������(SLGmPLRORJLH�PROmFXODLUH�GX�6\QGURPH�GH�)U\QV�GDQV�Ox2FmDQ�,QGLHQ

$XWHXUV��

/DXUH�7,9(51(������-HDQ�/XF�$/(66$1'5,������3DWULFN�081,(5������%}U}QLFH�'25$<������3DXO�*8(*8(1����

���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�/D�5}XQLRQ��6$,17�'(1,6��)UDQFH
���6HUYLFH�GH�5}DQLPDQWLRQ�1}RQDWDOH��&+8�GH�/D�5}XQLRQ��6$,17�'(1,6��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�)U\QV��J|QH�3,*1��,VRGLVRPLH�XQLSDUHQWDOH

5mVXPm��

&RQWH[WH �� �/H �V\QGURPH �GH �)U\QV ��6)� �HVW �XQ �V\QGURPH �SRO\PDOIRUPDWLI �GRQW �OHV �PDQLIHVWDWLRQV �OHV �SOXV �IU}TXHQWHV �VRQW �XQH �KHUQLH
GLDSKUDJPDWLTXH�FRQJ}QLWDOH��XQH�K\SRSODVLH�SXOPRQDLUH��XQH�G\VPRUSKLH�FUDQLR�IDFLDOH�HW�XQH�K\SRSODVLH�GLJLWDOH�GLVWDOH��7UDQVPLV�VXU�XQ�PRGH
DXWRVRPLTXH�U}FHVVLI��OH�6)�U}VXOWH�GH�PXWDWLRQV�GX�J|QH�3,*1��10B�����������8QH�G}O}WLRQ�U}FXUUHQWH�GHV�H[RQV���v���GX�J|QH�3,*1�D�}W}
G}FRXYHUWH�FKH]�GHV�SDWLHQWV�RULJLQDLUHV�GH�/D�5}XQLRQ�HW�GH�0D\RWWH��$OHVVDQGUL�-/�	�DO��(-+*���������

0DWmULHOV�	�0mWKRGHV���8QH�WHFKQLTXH�GH�J}QRW\SDJH�SDU�3&5�+50�GH�SRLQW�GH�FDVVXUH�D�}W}�PLVH�DX�SRLQW�D®Q�G LGHQWL®HU�OD�G}O}WLRQ�GHV�H[RQV
��v���GDQV�XQH�FRKRUWH�GH���SDWLHQWV�FOLQLTXHPHQW�VXVSHFWV�GH�6)�HW�OHXUV�DSSDUHQW}V�RULJLQDLUHV�GH�/D�5}XQLRQ�HW�GH�0D\RWWH��'HV�}WXGHV
FRPSO}PHQWDLUHV�RQW�}W}�HHFWX}HV�FKH]�GHX[�IDPLOOHV��6}TXHQ{DJH�6DQJHU��4)0�3&5�HW�613�DUUD\���/H�J}QRW\SDJH�D�}JDOHPHQW�}W}�U}DOLV}�VXU
XQH�FRKRUWH�GH�����LQGLYLGXV�VDLQV��UHSU}VHQWDWLYH�GH�OD�SRSXODWLRQ�U}XQLRQQDLVH��GDQV�OH�EXW�G }YDOXHU�OD�IU}TXHQFH�GHV�SRUWHXUV�K}W}UR]\JRWHV�

5mVXOWDWV�����GHV���SDWLHQWV�FOLQLTXHPHQW�VXVSHFWV�GH�6)�SU}VHQWHQW�OD�G}O}WLRQ�KRPR]\JRWH�GH�3,*1�DSU|V�J}QRW\SDJH�SDU�3&5�+50��&KH]�XQ
SDWLHQW�VXVSHFW�GH�6)�HW�SRUWHXU�v�O }WDW�K}W}UR]\JRWH�GH�OD�G}O}WLRQ��OH�V}TXHQ{DJH�6DQJHU�FRPSOHW�GX�J|QH�3,*1�D�SHUPLV�G LGHQWL®HU�OD�YDULDWLRQ
F�����*�!�$���S��$UJ���+LV��GDQV�O H[RQ�����&HWWH�}WXGH�D�}JDOHPHQW�PLV�HQ�}YLGHQFH�XQH�LVRGLVRPLH�XQLSDUHQWDOH�SDUWLHOOH�G RULJLQH�SDWHUQHOOH�SDU
613DUUD\��(Q®Q��OD�G}O}WLRQ�v�O }WDW�K}W}UR]\JRWH�HVW�UHWURXY}H�FKH]���LQGLYLGXV�GH�OD�FRKRUWH���������

&RQFOXVLRQV���1RXV�DYRQV�G}YHORSS}�XQH�DSSURFKH�VLPSOH�HW�UREXVWH�GH�J}QRW\SDJH�GH�OD�G}O}WLRQ�GHV�H[RQV���v���GX�J|QH�3,*1�SDU�3&5�+50
SHUPHWWDQW�O DQDO\VH�GH���FDV�LQGH[�HW�GH�OHXUV�DSSDUHQW}V�DLQVL�TXH�G XQH�FRKRUWH�GH�����LQGLYLGXV��&HWWH�G}O}WLRQ�HVW�OH�P}FDQLVPH�PXWDWLRQQHO
PDMRULWDLUH �GX�6)� �ODLVVDQW �VXSSRVHU �XQ�HHW �IRQGDWHXU �GDQV�OD �SRSXODWLRQ�GH�O 2F}DQ�,QGLHQ��5}XQLRQ�HW �0D\RWWH�� �/D �IU}TXHQFH�G K}W}UR]\JRWLH
SRXU�FHWWH�G}O}WLRQ�HVW�FRK}UHQWH�DYHF�OD�IU}TXHQFH�GH�OD�PDODGLH�v�/D�5}XQLRQ�����������VHORQ�OD�ORL�GH�+DUG\�:HLQEHUJ��'HV�H[SORUDWLRQV
PRO}FXODLUHV�FRPSO}PHQWDLUHV�VHURQW�Q}FHVVDLUHV�FKH]�GHX[�LQGLYLGXV�VXVSHFWV�GH�6)�QRQ�SRUWHXUV�GH�OD�G}O}WLRQ�GX�J|QH�3,*1��1RXV�UHWURXYRQV
}JDOHPHQW�XQ�FDV�LQGH[�K}W}UR]\JRWH�FRPSRVLWH�SRXU�OH�J|QH�3,*1��G}O}WLRQ�G RULJLQH�PDWHUQHOOH�HW�YDULDWLRQ�F�����*�!�$�SDWHUQHOOH���/D�YDULDWLRQ
F�����*�!�$���S��$UJ���+LV��HQWUD�QH�OD�VXEVWLWXWLRQ�G XQ�DFLGH�DPLQ}�FRQVHUY}�HW�OHV�SU}GLFWLRQV�ELRLQIRUPDWLTXHV��6,)7�HW�0XWDWLRQ�7DVWHU��OD
FODVVHQW�FRPPH�G}O}W|UH��(Q®Q��XQ�J}QRW\SH�KRPR]\JRWH�SRXU�OD�G}O}WLRQ�D�}W}�UHWURXY}�FKH]�XQ�FDV�LQGH[�DYHF�XQH�V}JU}JDWLRQ�QRQ�PHQG}OLHQQH
�DEVHQFH�GH�OD�G}O}WLRQ�FKH]�OD�P|UH���HW�DSU|V�}OLPLQDWLRQ�G XQH�K}PL]\JRWLH�SDU�4)0�3&5��FHWWH�}WXGH�D�PLV�HQ�}YLGHQFH�SRXU�OD�SUHPL|UH�IRLV
XQH�LVRGLVRPLH�XQLSDUHQWDOH�SDUWLHOOH�G RULJLQH�SDWHUQHOOH�SDU�613DUUD\�GDQV�OH�6)�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 *DEULHOOD�9(5$

���������'HVFULSWLRQ�FOLQLFR�PROmFXODLUH�GxXQH�VmULH�GH�FDV�GH�WURXEOHV�QHXURGmYHORSSHPHQWDX[�DVVRFLmHV�h�*$7$'�%��*$1'�
HW�SUmFLVLRQ�GX�SKmQRW\SH�

$XWHXUV��

*DEULHOOD�9HUD������$UWKXU�6RUOLQ������*HRUR\�'HOSODQFT������)UDQ{RLV�/HFRTXLHUUH������)ORUHQFH�3HWLW������7KRPDV�6PRO������6DQGUD�0HUFLHU������$OEDQ
=LHJOHU������'RPLQLTXH�%RQQHDX������3DWULFN�(GHU\������*D�WDQ�/HVFD������1LFRODV�&KDWURQ������,VDEHOOH�6DEDWLHU������%}Q}GLFWH�'XEDQ�%HGX������&LQG\
&ROVRQ�������$P}OLH�3LWRQ�������%HQMDPLQ�'XUDQG�������<OLQH�&DSUL�������/DXUHQFH�3HUULQ�������$QWMH�:LHVHQHU�������&KULVWLDQH�=ZHLHU�������5H]D
0DURR®DQ�������&KULV�&DUROO�������+DPLG�*DOHKGDUL�������1HGD�0D]DKHUL�����������%HUW�&DOOHZDHUW�������)DELHQQH�*LXOLDQR�����������.KDRXOD�=DDIUDQH�
.KDFKQDRXL�������7KLHUU\�)UHERXUJ������$QQH�6RSKLH�/HEUH�������*D�O�1LFRODV������3DVFDOH�6DXJLHU�9HEHU������$QQH�0DULH�*XHUURW����

���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�V\QGURPHV�0DOIRUPDWLIV��&+8�GH�5RXHQ�HW�,QVHUP�8�����
81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��&+8�GH�5RXHQ��8QLYHUVLW}�GH�5RXHQ�HW�,QVHUP��5RXHQ�
)UDQFH
���&HQWUH�GH�*}Q}WLTXH��&+8�'LMRQ�%RXUJRJQH��8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'�
,16(50�������*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLYHUVLW}�%RXUJRJQH�)UDQFKH�&RPW}��&+8�'LMRQ�%RXUJRJQH��,QVHUP��'LMRQ��)UDQFH
���&OLQLTXH�GH�*}Q}WLTXH�*X\�)RQWDLQH��&+8�/LOOH��8QLY��/LOOH��5$'(0(��($����������������&+8�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�%LRFKHPLVWU\�DQG�*HQHWLFV��8QLYHUVLW\�+RVSLWDO��������$QJHUV�&HGH[����)UDQFH��DQG�805�&156������,16(50������DQG�35(00,�
8QLYHUVLW\�RI�$QJHUV��������$QJHUV�&HGH[������&+8�GH�$QJHUV��&156�HW�,QVHUP��$QJHUV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�&HQWUH�(VW��+&/��&+8�GH�/\RQ�
/\RQ��)UDQFH
���/DERUDWRLUH�GH�F\WRJ}Q}WLTXH�FRQVWLWXWLRQQHOOH��&HQWUH�GH�%LRORJLH�HW�3DWKRORJLH�(VW�&+8�GH�/\RQ�+&/���*+�(VW��&+8�GH�/\RQ��/\RQ��)UDQFH
���'HSDUWPHQW�RI�SHGLDWULF�QHXURORJ\��/\RQ�8QLYHUVLW\�+RVSLWDOV��&+8�GH�/\RQ��/\RQ��)UDQFH
���&\WRJHQHWLFV�6HUYLFH��6DLQW�9LQFHQW�GH�3DXO�&DWKROLF�+RVSLWDOV�$VVRFLDWLRQ�RI�/LOOH��)UHH�)DFXOW\�RI�0HGLFLQH��8QLYHUVLW}�&DWKROLTXH�GH�/LOOH��/LOOH�
)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�&DHQ���+�SLWDO�&O}PHQFHDX��&+8�GH�&DHQ��&DHQ��)UDQFH
����/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WDVERXUJ��6WUDVERXUJ��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��$3+3�5REHUW�'(%5(�8QLYHUVLW\�+RVSLWDO��'HQLV�'LGHURW�6FKRRO�RI�0HGLFLQH��3DULV�8QLYHUVLW\��$3+3��8QLYHVLW}�GH�3DULV�
3DULV��)UDQFH
����,QVWLWXWH�RI�+XPDQ�*HQHWLFV��)ULHGULFK�$OH[DQGHU�8QLYHUVLWyW��(UODQJHQ�1�UQEHUJ��)ULHGULFK�$OH[DQGHU�8QLYHUVLWyW��(UODQJHQ��$OOHPDJQH
����1HXURJHQHWLFV�/DERUDWRU\��1DWLRQDO�+RVSLWDO�IRU�1HXURORJ\�DQG�1HXURVXUJHU\��4XHHQ�6TXDUH��1DWLRQDO�+RVSLWDO�IRU�1HXURORJ\�DQG�1HXURVXUJHU\�
/RQGRQ��5R\DXPH�8QL
����0ROHFXODU�DQG�&OLQLFDO�6FLHQFHV�,QVWLWXWH��6W�*HRUJH V��8QLYHUVLW\�RI�/RQGRQ��&UDQPHU�7HUUDFH��/RQGRQ�6:����5(��6W�*HRUJH V��8QLYHUVLW\�RI
/RQGRQ��/RQGRQ��5R\DXPH�8QL
����'HSDUWPHQW�RI�*HQHWLFV��)DFXOW\�RI�6FLHQFH��6KDKLG�&KDPUDQ�8QLYHUVLW\�RI�$KYD]��6KDKLG�&KDPUDQ�8QLYHUVLW\���$KYD]��,UDQ
����1DUJHV�0HGLFDO�*HQHWLFV�DQG�3UHQDWDO�'LDJQRVLV�/DERUDWRU\�(DVW�0LKDQ�$YH���.LDQSDUV���1DUJHV�0HGLFDO�*HQHWLFV�DQG�3UHQDWDO�'LDJQRVLV
/DERUDWRU\��$KYD]��,UDQ
����&HQWHU�IRU�0HGLFDO�*HQHWLFV��*KHQW�8QLYHUVLW\�+RVSLWDO��*KHQW�8QLYHUVLW\�+RVSLWDO��*HQW��%HOJLTXH
����0HGLFDO�*HQHWLFV�8QLW����/ $UFKHW�+RVSLWDO��&+8�GH�1LFH��1LFH��)UDQFH
����'LYLVLRQ�RI�*HQHWLF�0HGLFLQH��8QLYHUVLW\�RI�/DXVDQQH��8QLYHUVLW\�RI�/DXVDQQH��/DXVDQQH��6XLVVH
����'HSDUWPHQW�RI�*HQHWLFV��5HLPV�8QLYHUVLW\�+RVSLWDO��&+8�GH�5HLPV��5HLPV��)UDQFH

0RWV�FOHIV���*$7$'�%��UHWDUG�GH�G}YHORSSHPHQW��G}®FLHQFH�LQWHOOHFWXHOOH��G\VPRUSKLH��1*6��V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ��V}TXHQ{DJH�KDXW
G}ELW

5mVXPm��

/HV �WHFKQLTXHV �GH �V}TXHQ{DJH �v �KDXW �G}ELW �RQW �DFF}O}U} �O LGHQWL®FDWLRQ �GH �QRXYHDX[ �J|QHV �GH �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �HW �G DQRPDOLHV �GX
G}YHORSSHPHQW� �/HV �YDULDQWV �SDWKRJ|QHV �GX �J|QH �*$7$'�% �RQW �U}FHPPHQW �}W} �DVVRFL}V �v �XQH �IRUPH �V\QGURPLTXH �GH �WURXEOH
QHXURG}YHORSSHPHQWDO��*$1'��FDUDFW}ULV}�SDU�XQH�',�V}Y|UH��XQH�DOW}UDWLRQ�GX�ODQJDJH��XQH�K\SRWRQLH�LQIDQWLOH�HW�XQH�G\VPRUSKLH��'HSXLV��VHXO
VHSW�SDWLHQWV�RQW�IDLW�O REMHW�G XQH�GHVFULSWLRQ�FOLQLTXH�G}WDLOO}H�GDQV�OD�OLWW}UDWXUH��FH�TXL�FRQWUDVWH�DYHF�OD�IU}TXHQFH�GH�G}WHFWLRQ�GH�YDULDQWV�SHUWH
GH�IRQFWLRQ��/R)��GH�*$7$'�%�UDSSRUW}V�FRPPH�FDXVDOV�GDQV�OHV�EDVHV�GH�GRQQ}HV��1RXV�G}FULYRQV����QRXYHDX[�SDWLHQWV�GRQW�OH�GLDJQRVWLF�GH
V\QGURPH �*$1'�D �}W} �FRQ®UP} �VXU �OH �SODQ �PRO}FXODLUH �HW �SU}FLVRQV �OH �SK}QRW\SH �DVVRFL}� �'DQV �FHWWH �}WXGH� �OH �UHWDUG �GH �G}YHORSSHPHQW �}WDLW
V}Y|UH�DYHF�XQ�xJH�P}GLDQ�SRXU�O DFTXLVLWLRQ�GH�OD�PDUFKH�OLE}U}H�GH�����DQV��LQWHUYDOOH�>���@��HW�XQ�xJH�P}GLDQ�GH���DQV�SRXU�OHV�SUHPLHUV�PRWV
�LQWHUYDOOH�>���@���/H�ODQJDJH�SURJUHVVDLW�SHX�HW�OHQWHPHQW�SDU�OD�VXLWH��FHUWDLQV�SDWLHQWV�UHVWDLHQW�VDQV�ODQJDJH��GRQW�OHV�GHX[�SOXV�xJ}V�TXL�DYDLHQW
SOXV�GH����DQV��/D�',�}WDLW�HQ�J}Q}UDO�PRG}U}H�v�V}Y|UH��DYHF�WURLV�FDV�V}Y|UHV��XQ�FDV�GH�',�SURIRQGH�HW�XQ�GH�',�O}J|UH��/HV�WUDLWV�G\VPRUSKLTXHV
OHV�SOXV�REVHUY}V�}WDLHQW�XQ�JUDQG�IURQW��GHV�IHQWHV�SDOS}EUDOHV�}WURLWHV��XQH�}QRSKWDOPLH��XQ�K\SHUW}ORULVPH��XQH�EDVH�GX�QH]�ODUJH��XQH�ERXFKH
DX[�FRLQV�WRPEDQWV��HW�XQ�PHQWRQ�SRLQWX��/D�P}GLDQH�GX�S}ULP|WUH�FUxQLHQ��3&��}WDLW�G}FDO}H�GH�GHX[�G}YLDWLRQV�VWDQGDUGV��6'��SDU�UDSSRUW�v�OD
SRSXODWLRQ�J}Q}UDOH��3DU�DLOOHXUV��OHV�FRPSOLFDWLRQV�SU}QDWDOHV��OHV�PDOIRUPDWLRQV�H[WUD�F}U}EUDOHV��O }SLOHSVLH�HW�OHV�WUDLWV�DXWLVWLTXHV�}WDLHQW�SHX
IU}TXHQWV� �(WDLHQW �}JDOHPHQW �UDSSRUW}V �GHV �GL°FXOW}V �DOLPHQWDLUHV� �GHV �WURXEOHV �GX �FRPSRUWHPHQW �HW �GHV �DQRPDOLHV �QRQ�VS}FL®TXHV �v �O ,50
F}U}EUDOH��/HV�DSSURFKHV�GH�V}TXHQ{DJH�KDXW�G}ELW�RQW�FRQWULEX}�v�XQH�PHLOOHXUH�G}WHFWLRQ�GHV�YDULDQWV�GH�*$7$'�%� �(Q�DP}OLRUDQW�QRWUH
FRQQDLVVDQFH�GX�SK}QRW\SH�FOLQLTXH�GH�FH�V\QGURPH�QRXV�SRXUURQV�IDFLOLWHU�O LQWHUSU}WDWLRQ�GHV�YDULDQWV�LGHQWL®}V�HW�DGDSWHU�OH�VXLYL�GHV�SDWLHQWV�

3LlFH�MRLQWH���*$7$'�%B$EVWUDFW�SRXU�DVVLVHV������GRF[



21&2*c1c7,48( 0DWKLDV�&DYDLOOg

���������3UmGLVSRVLWLRQ�DX�FDUFLQRPH�K\SHUFDOFmPLDQW�GH�OxRYDLUH�SDU�PXWDWLRQ�GX�JlQH�60$5&$����D�SURSRV�GxXQ�FDV�HW�UHYXH
GH�OD�OLWWmUDWXUH

$XWHXUV��

0DWKLV�/(3$*(������1DQF\�8+5+$00(5���������)ORUD�321(//(�&+$&+8$7���������0DXG�35,9$7���������0DWKLOGH�*$<�%(//,/(���������6DQGULQH�9,$/$
�����<DQQLFN�%,'(7���������0DWKLDV�&$9$,//(���������<YHV�-HDQ�%,*121�������

���'}SDUWHPHQW�G
2QFRJ}Q}WLTXH��&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
���,PDJHULH�0RO}FXODLUH�HW�6WUDW}JLHV�7K}UDQRVWLTXHV�805������8QLYHUVLW}�&OHUPRQW�$XYHUJQH��,16(50��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���FDUFLQRPHV�K\SHUFDOF}PLDQWV�v�SHWLWHV�FHOOXOHV�GH�O RYDLUH��DQQH[HFWRPLH�SURSK\ODFWLTXH��60$5&$���G}SLVWDJH��SU}YHQWLRQ

5mVXPm��

/HV�FDUFLQRPHV�K\SHUFDOF}PLDQWV�v�SHWLWHV�FHOOXOHV�GH�O
RYDLUH�RX�6&&2+7��6PDOO �FHOO �FDUFLQRPD�RI �WKH�RYDU\�RI �K\SHUFDOFHPLF�W\SH��VRQW
H[FHSWLRQQHOV�����GHV�FDQFHUV�RYDULHQV��HW�GH�WU|V�PDXYDLV�SURQRVWLF��VXUYLH�v���DQV�WRXV�VWDGHV�FRQIRQGXV���������&HV�WXPHXUV�UDEGRLGHV
LQGL}UHQFL}HV�VXUYLHQQHQW�FKH]�OD�IHPPH�MHXQH��xJH�P}GLDQ������DQV���HW�VRQW�J}Q}WLTXHPHQW�SU}GLVSRV}HV�GDQV������GHV�FDV��VHFRQGDLUHV�v�XQH
PXWDWLRQ�FRQVWLWXWLRQQHOOH�v�O }WDW�K}W}UR]\JRWH�GX�J|QH�60$5&$��

1RXV�SU}VHQWRQV�XQH�SDWLHQWH�xJ}H�GH����DQV�DGUHVV}H�SRXU�XQH�6&&2+7�UDSLGHPHQW�SURJUHVVLYH��S7�&���)LJR�,&���FRPSOLTX}H�G XQH�FDUFLQRVH
S}ULWRQ}DOH�� �VDQV �DQW}F}GHQW �IDPLOLDO� �8QH �DQDO\VH �HQ �SDQHO �GH �J|QHV �D �LGHQWL®} �XQ �YDULDQW �SDWKRJ|QH �FRQVWLWXWLRQQHO �v �O }WDW �K}W}UR]\JRWH �GH
60$5&$���10B���������������F����B���GHO���S��*O\���3URIV�����

,O�Q H[LVWH�v�O KHXUH�DFWXHOOH�DXFXQH�UHFRPPDQGDWLRQ�SRXU�OD�SULVH�HQ�FKDUJH�GH�FHV�SDWLHQWHV�HW�GH�OHXUV�DSSDUHQW}HV�

&KH]�OHV�SDWLHQWHV�LQGHPQHV�SU}VHQWDQW�XQH�PXWDWLRQ�GDQV�FH�J|QH��O DQQH[HFWRPLH�SURSK\ODFWLTXH�HVW�SURSRV}H�GDQV�OD�OLWW}UDWXUH��GXH�v�XQH
S}Q}WUDQFH�}OHY}H�PDLV�LQG}WHUPLQ}H�GHV�PXWDWLRQV�60$5&$���G XQ�G}SLVWDJH�QRQ�H°FDFH�HW�G XQ�SURQRVWLF�VRPEUH�P~PH�SRXU�XQ�VWDGH�SU}FRFH
�WDX[�VXUYLH�v���DQV�VWDGH�,�GH����������/ xJH�DXTXHO�SURSRV}�FHWWH�FKLUXUJLH�HVW�GL°FLOH�v�G}WHUPLQHU���OD�VXUYHQXH�GH�6&22+7�FKH]�GHV�HQIDQWV�D
}W} �G}FULW ��FDV �OH �SOXV �SU}FRFH �� ��� �PRLV�� �PDLV �OHV �FRQV}TXHQFHV �G XQH �DQQH[HFWRPLH �SURSK\ODFWLTXH ��RVW}RSRURVH� �WURXEOHV �FRJQLWLIV �HW
FDUGLRYDVFXODLUHV� �LQIHUWLOLW}��VRQW�G
DXWDQW�SOXV�V}Y|UHV�TXH�SU}FRFHV��/HV�GRQQ}HV�GH�OD�OLWW}UDWXUH�RULHQWHQW�Q}DQPRLQV�YHUV�XQH�FKLUXUJLH
SURSK\ODFWLTXH�U}DOLV}H�SU}FRFHPHQW��DYDQW�OD�P}QDUFKH�DX�FDV�SDU�FDV��

/HV�DQRPDOLHV�FRQVWLWXWLRQQHOOHV�GH�60$5&$��VRQW�}JDOHPHQW�UHVSRQVDEOHV�GX�V\QGURPH�GH�SU}GLVSRVLWLRQ�DX[�WXPHXUV�UKDEGRLGHV��TXL�H[SRVH�v
GHV�WXPHXUV�UKDEGR�GHV�PXOWLSOHV�HW�SU}FRFHV��&HSHQGDQW��OHV�IDPLOOHV�SU}VHQWDQW�XQLTXHPHQW�GHV�6&&2+7�QH�VHPEOHQW�SDV�H[SRV}HV�v�XQ�ULVTXH
G DXWUHV�W\SHV�GH�WXPHXUV�UKDEGR�GHV��HW�XQH�SULVH�HQ�FKDUJH�GX�VHXO�ULVTXH�RYDULHQ�SDUDLW�Q}FHVVDLUH�

(Q�FRQFOXVLRQ��WRXW�GLDJQRVWLF�GH�6&22+7�GRLW�DPHQHU�v�XQH�UHFKHUFKH�GH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GH�60$5&$�� �/D�SULVH�HQ�FKDUJH�GHV
DSSDUHQW}V�SRUWHXU�GH�OD�PXWDWLRQ�HW�LQGHPQH�GH�FDQFHU�GRLW�~WUH�U}DOLV}H�GDQV�XQ�FHQWUH�H[SHUW��GH�PDQL|UH�PXOWLGLVFLSOLQDLUH�HW�HQ�GLVFXVVLRQ
DYHF�OD�SDWLHQWH��HQ�UDLVRQ�GH�VHV�FRQV}TXHQFHV�

3LlFH�MRLQWH���6&&2+7�0DWKLV�$VVLVHV�GRF[



(66$,6�&/,1,48(6�(7�7+c5$3,(6 .$5,0�+$5+285,

���������0*����LQGXLW�OD�FODLUDQFH�GH�OD�SURJmULQH�HW�DPmOLRUH�OHV�SKmQRW\SHV�FHOOXODLUHV�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�SURJHULD�
OLNH

$XWHXUV��

.DULP�+DUKRXUL������$QQDFKLDUD�'H�6DQGUH�*LRYDQQROL������1LFRODV�/}Y\����

���,16(50�8������0DUVHLOOH�0HGLFDO�*HQHWLFV��00*���0DUVHLOOH��)UDQFH

0RWV�FOHIV���+*36�OLNH��3URJ}ULQH��0*�����DXWRSKDJLH

5mVXPm��

/D�3URJ}ULD�GH�+XWFKLQVRQ�*LOIRUG��+*36���20,0�����������HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�FDUDFW}ULV}H�SDU�XQ�YLHLOOLVVHPHQW�SU}PDWXU}�HW
DFF}O}U}��DHFWDQW�XQH�QDLVVDQFH�VXU���v���PLOOLRQV��&H�V\QGURPH�U}VXOWH�G XQH�PXWDWLRQ�GH�QRYR�GDQV�O H[RQ����GX�J|QH�/01$�FRGDQW�OHV�ODPLQHV
$�HW�&��®ODPHQWV�LQWHUP}GLDLUHV�QXFO}DLUHV��&HWWH�PXWDWLRQ�VLOHQFLHXVH��G}FRXYHUWH�SDU�QRWUH�}TXLSH�HQ�������LQGXLW�O DFWLYDWLRQ�G XQ�VLWH�FU\SWLTXH
G }SLVVDJH��SULQFLSDOHPHQW�U}JXO}�SDU�OH�IDFWHXU�G
}SLVVDJH�656)����HW�OD�V\QWK|VH�G
XQH�IRUPH�WURQTX}H�HW�IDUQ}V\O}H�GH�SU}ODPLQH�$��OD�SURJ}ULQH�
&HOOH�FL �V
DFFXPXOH �GDQV �OHV �QR\DX[ �FHOOXODLUHV �H[HU{DQW �XQ �HHW �WR[LTXH �TXL �DHFWH �OD �GLVWULEXWLRQ �HW �O
RUJDQLVDWLRQ �VWUXFWXUDOH �GH �OD �PDWULFH
QXFO}DLUH�HW�GH�QRPEUHXVHV�YRLHV�GH�VLJQDOLVDWLRQ�HW�GH�U}JXODWLRQ�GH�O KRP}RVWDVLH�QXFO}DLUH��/HV�HQIDQWV�DWWHLQWV�GH�SURJ}ULD�SU}VHQWHQW�XQ�UHWDUG
GH �FURLVVDQFH� �XQH �SHDX �®QH� �XQH �SHUWH �GX �WLVVX �DGLSHX[ �VRXV�FXWDQ}� �XQH �DORS}FLH� �XQH �RVW}RSRURVH �HW �XQH �DWWHLQWH �FDUGLRYDVFXODLUH �PDMHXUH
HQWUDLQDQW�OH�G}F|V�v�XQ�xJH�PR\HQ�GH������DQV�

1RXV�DYRQV�PRQWU}�TXH�O LQKLELWHXU�GX�SURW}DVRPH�0*����LQGXLW�OD�G}JUDGDWLRQ�GH�OD�SURJ}ULQH�SDU�PDFURDXWRSKDJLH�HW�GLPLQXH�VD�SURGXFWLRQ�SDU
OD�U}GXFWLRQ�GHV�QLYHDX[�G H[SUHVVLRQ�GH�656)���HW�O DXJPHQWDWLRQ�GHV�QLYHDX[�G H[SUHVVLRQ�GH�656)����FRQWU�ODQW�O
}SLVVDJH�DEHUUDQW�GH�O
$51P
GH�OD�SU}ODPLQH�$��/H�WUDLWHPHQW�DYHF�0*����U}GXLW�OD�V}QHVFHQFH�HW�DP}OLRUH�OD�YLDELOLW}�HW�OD�SUROLI}UDWLRQ�GHV�®EUREODVWHV�GH�SDWLHQWV�+*36��,Q
YLYR��O
LQMHFWLRQ�LQWUDPXVFXODLUH�GH�0*����U}GXLW�ORFDOHPHQW�O H[SUHVVLRQ�GH�OD�SURJ}ULQH�HW�GH�656)���FKH]�GHV�VRXULV�PRG|OH�GH�OD�SURJ}ULD
/PQD*���*���*���*�

' DXWUHV�PXWDWLRQV�GH�QRYR �K}W}UR]\JRWHV�GX�J|QH�/01$ �RQW�}W}�LGHQWL®}V�FKH]�GHV�SDWLHQWV�+*36�OLNH�SU}VHQWDQW�GHV�SK}QRW\SHV�SURJ}URLGHV�
&HV�PXWDWLRQV�DHFWHQW�O
}SLVVDJH�GH�O
H[RQ����FRQGXLVDQW�v�OD�SURGXFWLRQ�GH�SURJ}ULQH�HW�RX�G
DXWUH�LVRIRUPHV�GH�SU}ODPLQH�$�WURQTX}H��'���HW
'�����$®Q�G }ODUJLU�OD�FRKRUWH�GHV�SDWLHQWV�}OLJLEOHV�v�XQ�WUDLWHPHQW�SDU�0*�����QRXV�DYRQV�WHVW}�O H°FDFLW}�GH�FHWWH�DSSURFKH�GDQV�OHV�FHOOXOHV�GH
SDWLHQWV�DWWHLQWV�GH�+*36�OLNH��1RXV�PRQWURQV�TXH�OH�WUDLWHPHQW�SDU�0*����U}GXLW�OHV�QLYHDX[�G H[SUHVVLRQ�GHV�LVRIRUPHV�DEHUUDQWHV�GH�SU}ODPLQH
$�DLQVL�TXH�OH�WDX[�GH�VHQHVFHQFH�FHOOXODLUH�HW�GHV�FDVVXUHV�GRXEOHV�EULQV�GH�O $'1��/H�WUDLWHPHQW�SDU�0*����DXJPHQWH�OD�SUROLI}UDWLRQ�HW�OD
PLJUDWLRQ�FHOOXODLUHV�HW�UHVWRUH�FHUWDLQHV�SURW}LQHV�GRQW�O H[SUHVVLRQ�HVW�DOW}U}H�GDQV�OHV�FHOOXOHV�GHV�SDWLHQWV��/DPLQH�%��/$3����7UL�0H�.����1RXV
PRQWURQV�}JDOHPHQW�TXH�OH�EORFDJH�GH�OD�G}JUDGDWLRQ�G ,�%��LQKLELWHXU�GH�1)�%��SDU�0*����U}GXLW�IRUWHPHQW�OD�V}FU}WLRQ�GHV�F\WRNLQHV�SUR�
LQ¯DPPDWRLUHV��,/����,/����,/����71)���TXL�VRQW�VXUH[SULP}HV�GDQV�OHV�FHOOXOHV�GHV�SDWLHQWV�+*36�

$X�WRWDO��QRXV�PRQWURQV�XQH�FODLUDQFH�GH�OD�SURJ}ULQH�LQGXLWH�SDU�XQH�GRXEOH�DFWLRQ�GX�0*������FHOOH�FL�FRQVWLWXH�GH�FH�IDLW�XQH�PRO}FXOH�v�WU|V�IRUW
SRWHQWLHO�WK}UDSHXWLTXH�SRXU�OHV�HQIDQWV�DWWHLQWV�GH�SURJHULD�HW�GHV�PDODGLHV�DSSDUHQW}HV�

3LlFH�MRLQWH���$EVWUDFW�0*����+*36/�DVVLVHV������.DULP�+DUKRXUL�GRF
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+DVQD�+DPGDRXL

���������,QY�GXS�����PDUTXHXU�FKURPRVRPLTXH�VXUQXPmUDLUH���h�SURSRV�GxXQ�FDV

$XWHXUV��

KDVQD�KDPGDRXL������)DWLPD�&KHJGDQL������+RXGD�%HQUDKPD���������RXPDLPD�%HQODUURXELD������KLQG�'HKEL����

���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��IDFXOW}�GHV�VFLHQFHV�$LQ�&KRFN�XQLYHUVLW}�+DVVDQ�,,���&DVDEODQFD�
FDVDEODQFD��0DURF
�����)DFXOW}�GHV�6FLHQFHV�$LQ�&KRFN��&DVDEODQFD��0DURF
�����8QLYHUVLW}�0RKDPPHG�9,�GHV�6FLHQFHV�GH�OD�6DQW}��&DVDEODQFD��0DURF
���3�OH�F\WRJ}Q}WLTXH��/DERUDWRLUH�1DWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��0DURF
���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��FDVDEODQFD��0DURF
���ODERUDWRLUH�GH�JHQHWLTXH�PHGLFDOH�&+8�FDVDEODQFD��ODERUDWRLUH�GH�SDWKRORJLH�F\WRORJLH�PROHFXODLUH��IDFXOWH�GH�PHGHFLQH�GH�FDVDEODQFD�
XQLYHUVLWH�+DVVDQ�,,��FDVDEODQFD��0DURF

0RWV�FOHIV���PDUTXHXU�FKURPRVRPLTXH��$&3$��,QY�GXS����

5mVXPm��

,QWURGXFWLRQ��

/D�F\WRJ}Q}WLTXH�UHVWH�XQ�PR\HQ��GH�SUHPL|UH�LQWHQWLRQ�SRXU�O H[SORUDWLRQ�GHV�DQRPDOLHV�FKURPRVRPLTXHV�DVVRFL}HV�v�XQH�G}®FLHQFH�LQWHOOHFWXHOOH
HW�RX�DX[�PDOIRUPDWLRQV�FRQJ}QLWDOHV��',�HW�RX�0&���,O�HVW�DXMRXUG KXL�FRPSO}W}�SDU�O DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��$&3$��SRXU�O }WXGH
JOREDOH�GX�J}QRPH�HQ�RUDQW�XQH�U}VROXWLRQ����v�����IRLV�VXS}ULHXUH�HW�HQ�GRQQDQW�DFF|V�DX�FRQWHQX�J}QLTXH�GH�OD�U}JLRQ�UHPDQL}H��HOOH�G}WHFWH
GHV�G}V}TXLOLEUHV�J}QRPLTXHV�DYHF�XQH�U}VROXWLRQ����v�����IRLV�VXS}ULHXUH�v�FHOOH�GX�FDU\RW\SH��TXL�HVW�GH���v����PLOOLRQV�GH�SDLUHV�GH�EDVHV�RX
���� �0E�� �/ }WXGH �SDU �FHWWH �WHFKQLTXH� �GHV �SDWLHQWV �SU}VHQWDQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �HW�RX �GHV �PDOIRUPDWLRQV �FRQJ}QLWDOHV� �D �SHUPLV �GH
G}WHFWHU����v������G DQRPDOLHV�QRQ�YLVLEOHV�VXU�OH�FDU\RW\SH

3DWLHQW�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO�OH�FDV�G XQ�HQIDQW�DGUHVV}�HQ�FRQVXOWDWLRQ�GH�J}Q}WLTXH�P}GLFDOH�SRXU�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�HW�WURXEOH�GH
O DSSUHQWLVVDJH��FKH]�OHTXHO�XQ�FDU\RW\SH�P}WDSKDVLTXH�D�}W}��U}DOLV}�HQ�SUHPLHU�v�SDUWLU�GH�FXOWXUHV�GH�O\PSKRF\WHV�v���g&�SHQGDQW���K���/HV
SU}SDUDWLRQV�FKURPRVRPLTXHV�VRQW�REWHQXHV�VHORQ�OHV�WHFKQLTXHV�VWDQGDUGV�DYHF�5+*�EDQGLQJ��8QH�$&3$�D�}W}�U}DOLV}�XOW}ULHXUHPHQW�FKH]�OH
SDWLHQW�

5mVXOWDW��

/H�FDU\RW\SH�FRQYHQWLRQQHO�D�PRQWU}�OD�SU}VHQFH�G XQ�PDUTXHXU�FKURPRVRPLTXH�VXUQXP}UDLUH���UDSSHODQW�OD�VWUXFWXUH�G XQ�FKURPRVRPH����

/
DQDO\VH �$&3$ �FKH] �FH �SDWLHQW �D �SHUPLV �G
LGHQWL®HU �OH �PDUTXHXU �VXUQXP}UDLUH �SU}VHQW �DX �FDU\RW\SH �VWDQGDUG �FRPPH �}WDQW �XQ �G}ULY} �G
XQ
FKURPRVRPH�����/D�FKURPDWLQH�SU}VHQWH�GDQV�FH�G}ULY}����SURYLHQW�GH�OD�U}JLRQ�VXEFHQWURP}ULTXH����T�����T�������8QH�SDUWLH�GH�FHWWH�U}JLRQ�HVW
SU}VHQWH�HQ�GHX[�FRSLHV�VXU�OH�PDUTXHU�����T����T��������������B�����������HW�SDU�FRQV}TXHQW�LO�H[LVWH�XQH�W}WUDVRPLH�GH�FHWWH�U}JLRQ�

8QH�VHFRQGH�SDUWLH�GX�PDUTXHXU�HVW�SU}VHQWH�HQ�XQH�FRSLH�����T����T��������������B�����������SDU�FRQV}TXHQW�LO�H[LVWH�XQH�WULVRPLH�GH�FHWWH
U}JLRQ�

,O�V
DJLW�SUREDEOHPHQW�G
XQH�GXSOLFDWLRQ�LQYHUV}H���T����LQY�GXS�����RX�V\QGURPH�GX�FKURPRVRPH����LVRGLFHQWULTXH��LGLF�������

/H�FRQVHLO�J}Q}WLTXH�GRLW�~WUH�SUXGHQW���OH�V\QGURPH�GH�GXS��T���T���HVW�HQ�J}Q}UDO�VSRUDGLTXH��UDUHPHQW�IDPLOLDO�

&RQFOXVLRQ��

/H�FDU\RW\SH�UHVWH�XQ�}O}PHQW�GLDJQRVWLF�LPSRUWDQW�GDQV�OD�G}®FLHQFH�LQWHOOHFWXHOOH� �&HSHQGDQW�LO �GRLW �~WUH�FRPSO}W}�SDU�GHV�WHFKQLTXHV�FRPPH
O $&3$�SRXU�DP}OLRUHU�OD�G}WHFWLRQ�GHV�DQRPDOLHV�LQYLVLEOHV�VXU�OH�VWDQGDUG�
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���������$70�GDWD�EDQN���FUmDWLRQ�GxXQH�EDVH�QDWLRQDOH�GHV�YDULDQWV�GX�JlQH�$70

$XWHXUV��

-HVVLFD�/(�*$//������$OLFH�),(9(7������&DWKHULQH�'8%2,6�'
(1*+,(1������6DQGULQH�&$3872������(YH�&$9$&,87,������'RWRWK}H�/(�*$/������/LVD
*2/0$5'������1DGLQH�$1'5,(8������)DELHQQH�/(68(85������'RPLQLTXH�67233$�/<211(7����

���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�&XULH��3DULV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��,QVWLWXW�*XVWDYH�5RXVV\��3DULV��)UDQFH
���3ODWHIRUPH�G LQYHVWLJDWLRQ�HQ�J}Q}WLTXH�HW�}SLG}PLRORJLH�GHV�FDQFHUV��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���$70��EDVH�GH�GRQQ}HV

5mVXPm��

/ LQWHUSU}WDWLRQ�GHV�YDULDQWV�QXFO}RWLGLTXHV�v�O |UH�GX�V}TXHQ{DJH�KDXW�G}ELW�HVW�XQ�FKDOOHQJH�PDMHXU��(Q�RQFRJ}Q}WLTXH��OHV�SDQHOV�GH�J|QHV�GH
SU}GLVSRVLWLRQ�DX[�FDQFHUV�V }WRHQW�U}JXOL|UHPHQW�GH�QRXYHDX[�J|QHV��/D�PLVH�HQ�SODFH�GH�EDVHV�GH�GRQQ}HV�SRXU�FKDTXH�J|QH�HVW�LQGLVSHQVDEOH
D®Q�GH�UHFXHLOOLU�HW�GLXVHU�O LQWHUSU}WDWLRQ�GHV�YDULDQWV��&HV�EDVHV�SHUPHWWHQW�DLQVL�G DP}OLRUHU�HW�G XQLIRUPLVHU�OHV�UHQGXV�G DQDO\VHV�J}Q}WLTXHV�
3OXVLHXUV�}WXGHV�RQW�PRQWU}�TXH�OHV�YDULDQWV�SDWKRJ|QHV�G $70�DXJPHQWDLHQW�OH�ULVTXH�GH�GH�FDQFHUV��QRWDPPHQW��GX�VHLQ��GX�SDQFU}DV�HW�GH�OD
SURVWDWH��&HSHQGDQW��FHV�ULVTXHV�VRQW�LPSU}FLV�HW�GH�QRPEUHXVHV�}WXGHV�QDWLRQDOHV�HW�LQWHUQDWLRQDOHV�VRQW�HQ�FRXUV�SRXU�SU}FLVHU�FHV�ULVTXHV���FH
J|QH �SRXUUDLW �GRQF �UDSLGHPHQW �~WUH �DQDO\V} �HQ �URXWLQH �GLDJQRVWLTXH �HQ �RQFRJ}Q}WLTXH� �/ LQWHUSU}WDWLRQ �ELRORJLTXH �GH �YDULDQWV �GH �VLJQL®FDWLRQ
LQFRQQXH�G $70�HVW�GRQF�IRQGDPHQWDOH�

/H�J|QH�$70��10B����������FRGH�XQH�VHULQH�WKU}RQLQH�NLQDVH�TXL�MRXH�XQ�U�OH�PDMHXU�GDQV�OD�VLJQDOLVDWLRQ�GHV�FDVVXUHV�GRXEOH�EULQ�GH�O $'1��/D
SU}YDOHQFH�GHV�SRUWHXUV�G XQ�YDULDQW�$70�SDWKRJ|QH�SRXU�O $�7�v�O }WDW�K}W}UR]\JRWH�GDQV�OD�SRSXODWLRQ�J}Q}UDOH�HVW�HVWLP}H�v��������/ LQDFWLYDWLRQ
FRQVWLWXWLRQQHOOH�ELDOO}OLTXH�GH�FH�J|QH�FRQGXLW�v�XQH�PDODGLH�UDUH���O $WD[LH�7}ODQJLHFWDVLH��$�7���$�O ,QVWLWXW�&XULH��$70�HVW�}WXGL}�GDQV�XQ�FRQWH[WH
G $�7 �GHSXLV ����� �HW �SOXV �U}FHPPHQW �GHYDQW �FHUWDLQHV �IRUPHV �IDPLOLDOHV �GH �FDQFHUV� �&RQWUDLUHPHQW �DX[ �SDWLHQWV �SRUWHXUV �G XQ �YDULDQW
K}W}UR]\JRWH��OHV�SDWLHQWV�$�7�SHXYHQW�E}Q}®FLHU�GH�WHVWV�IRQFWLRQQHOV�D®Q�G }YDOXHU�OD�SDWKRJ}QLFLW}�GH�OHXUV�GHX[�YDULDQWV��$LQVL�QRXV�DYRQV�FU}}
XQH�EDVH�GH�GRQQ}HV�GH�YDULDQWV�LGHQWL®}V�HW�FDUDFW}ULV}V�FKH]�FHV�SDWLHQWV�$�7�TXH�QRXV�HQULFKLVVRQV�GH�YDULDQWV�FRQVWLWXWLRQQHOV�LGHQWL®}V�FKH]
GHV�SDWLHQWV�DWWHLQWV�GH�FDQFHU�HW�GH�YDULDQWV�DFTXLV�ORUV�GX�SURFHVVXV�WXPRUDO�

$LQVL��FKH]�����HQIDQWV�$�7�QRQ�DSSDUHQW}V�WHVW}V�v�O ,QVWLWXW�&XULH������YDULDQWV�GL}UHQWV�RQW�}W}�PLV�HQ�}YLGHQFH��&KH]�����FDV�LQGH[�GH�IDPLOOHV
GH �FDV �GH �FDQFHUV �GX �SDQFU}DV �RX �GH �OD �SURVWDWH� �� �YDULDQWV �SDWKRJ|QHV �HW ��� �YDULDQWV �GH �VLJQL®FDWLRQ �FOLQLTXH �LQFRQQXH �GL}UHQWV �RQW �}W}
LGHQWL®}V��(Q�SDUDOO|OH��O }WXGH�QDWLRQDOH�780263(&�SHUPHWWDQW�OH�V}TXHQ{DJH�G $70��HQWUH�DXWUHV��GDQV�XQ�FRQWH[WH�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV
GX�VHLQ�HW�GH�O RYDLUH�D�SHUPLV�G LGHQWL®HU����DXWUHV�YDULDQWV�����}WDQW�FODVV}V�FRPPH�SDWKRJ|QHV�SRXU�O $�7�HW����GH�VLJQL®FDWLRQ�LQFRQQXH��

/RUVTX $70�VHUD�LQFOXV�GDQV�OHV�J|QHV�GH�SU}GLVSRVLWLRQV�DX[�FDQFHUV��LO�VHUD�IU}TXHQW�GH�G}WHFWHU�GHV�YDULDQWV�GRQW�O LQWHUSU}WDWLRQ�VHUD�SDUIRLV
GL°FLOH��/D�PLVH�v�GLVSRVLWLRQ�GH�FHV�GRQQ}HV�VRXV�IRUPH�G XQH�EDVH�GH�GRQQ}HV�v�O DWWHQWLRQ�GHV�ODERUDWRLUHV�GH�GLDJQRVWLF�GX�*URXSH�*}Q}WLTXH
HW�&DQFHU�VHUD�DORUV�XQ�RXWLO�GH�GLDJQRVWLF�SU}FLHX[�SRXU�OH�FRQVHLO�J}Q}WLTXH�PDLV�}JDOHPHQW�v�YLV}H�WK}UDQRVWLTXH�SRXU�O LQFOXVLRQ�GDQV�GHV�HVVDLV
WK}UDSHXWLTXHV�
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EHQRLW�UXFKHWRQ

���������$QDO\VH�SDU�SDQHO�FRPPXQ�GH�Ox$'1PW�HW�GH�����JlQHV�QXFOmDLUHV�UHVSRQVDEOHV�GH�F\WRSDWKLH�PLWRFKRQGULDOH�

$XWHXUV��

%HQRLW�5XFKHWRQ������0DJDOLH�/RGLQ������6DQGULQH�)LODXW������'DPLHQ�6WHUQEHUJ������'RPLQLTXH�%RQQHIRQG�5RXVVHORW������3DVFDOH�5LFKDUG������&ODXGH
-DUGHO����

���8�)��&DUGLRJ}Q}WLTXH�HW�0\RJ}Q}WLTXH��6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��$3�+3���*+8�/D�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���PLWRFKRQGULH���1*6���$'1PW

5mVXPm��

/HV�PDODGLHV�PLWRFKRQGULDOHV��VRQW�GHV�PDODGLHV�GH�SU}VHQWDWLRQ�FOLQLTXH�WU|V�YDUL}H�HW�GH�GLDJQRVWLF�GL°FLOH��(OOHV�VRQW�GXHV�v�O DOW}UDWLRQ�GH�J|QHV
ORFDOLV}V�VRLW�VXU�O $'1�PLWRFKRQGULDO��$'1PW���VRLW�VXU�OH�J}QRPH�QXFO}DLUH��$'1J���/HV�LQYHVWLJDWLRQV�J}Q}WLTXHV�SRUWHQW�VXU�OH�V}TXHQ{DJH�GH�OD
WRWDOLW}�GH�O $'1PW�SXLV�HQ�FDV�GH�Q}JDWLYLW}�VXU�GHV�SDQHOV�ODUJHV�GH�J|QHV�QXFO}DLUHV��6HXOH�OD�PLVH�HQ�}YLGHQFH�GX�J|QH�FDXVDO�SHUPHW�G D°UPHU
OH�GLDJQRVWLF�GH�PDODGLH�PLWRFKRQGULDOH��&HWWH�VWUDW}JLH�Q}FHVVLWH�GDQV�OD�SOXSDUW�GHV�FDV���}WDSHV�SXLVTXH�OD�PLVH�HQ�}YLGHQFH�G XQ�YDULDQW
SDWKRJ|QH�GH�O $'1PW��HVW�DVVH]�UDUH�HQ�SDUWLFXOLHU�HQ�S}GLDWULH��/ XWLOLVDWLRQ�G XQ�SDQHO�FRPPXQ�$'1PW��$'1J�HVW�DFWXHOOHPHQW�SHX�U}DOLV}H�GX
IDLW�GH�OD�SU}VHQFH�GDQV�O $'1J�GH�SVHXGRJ|QHV�PLWRFKRQGULDX[�HW�GRQF�SDU�FUDLQWH�G XQ�PDXYDLV�V}TXHQ{DJH�GH�O $'1PW��1RXV�DYRQV�HHFWX}
XQH�FRPSDUDLVRQ�GH�OD�G}WHFWLRQ�GHV�YDULDQWV�GH�O $'1PW�HQWUH�QRWUH�QRXYHDX�SDQHO�FRPPXQ�HW�QRWUH�WHFKQLTXH�GH�V}TXHQ{DJH�DFWXHOOH�GH
O $'1PW��/H�EXW�HVW�GH�SRXYRLU�UHQGUH�GHV�U}VXOWDWV�OHV�SOXV�FRPSOHWV�OH�SOXV�UDSLGHPHQW�

0}WKRGH

/HV�$'1�GH����SDWLHQWV�RQW�}W}�}WXGL}V��SDU�OHV�GHX[�WHFKQLTXHV��/HV�$'1V�H[WUDLWV�GHV�OHXFRF\WHV�RX�PXVFOH�RQW�}W}�DQDO\V}V�SDU�XQ�SDQHO�1*6�
FDSWXUH ��5RFKH �1LEHO*HQ� �0DGLVRQ� �:,� �86$�� �FRPSUHQDQW �OHV �H[RQV � �HW �OHV �MRQFWLRQV �H[RQ�LQWURQ �GH ���� �J|QHV �DVVRFL}V �DX[ �PDODGLHV
PLWRFKRQGULDOHV�HW�O LQW}JUDOLW}�GH�O $'1PW��/ DQDO\VH�LVRO}H�GH�O $'1PW�HVW�U}DOLV}H�v�SDUWLU�G XQH�DPSOL®FDWLRQ�SDU�3&5�ORQJXH�GH�O
$'1PW�HQ��
IUDJPHQWV�GH�JUDQGH�WDLOOH����NE�HW����NE�TXL�SHUPHWWHQW�GH�FRXYULU�LQW}JUDOHPHQW�O
$'1PW��/HV�GHX[�SURGXLWV�GH�FHV�3&5�FKHYDXFKDQWHV�VRQW
U}XQLV�HW�VXELVVHQW�XQH�WDJPHQWDWLRQ��DYHF�OH�NLW�1H[WHUDf;7�'1$��/HV�GHX[�V}TXHQ{DJHV�VRQW�HHFWX}V�VXU��0L6HT��,OOXPLQD��/D�SURIRQGHXU��OD
FRXYHUWXUH��OH�QRPEUH�GH�YDULDQW�SDU�SDWLHQW��OHXU�FRQFRUGDQFH�DLQVL�TXH�OHXU�K}W}URSODVPLH�RQW�}W}�FRPSDU}V�

5}VXOWDWV

�����������/HV�SURIRQGHXUV�HW�FRXYHUWXUHV�SRXU�O $'1PW�VRQW�ERQQHV�SRXU�OHV�GHX[�P}WKRGHV�HW�VXS}ULHXUHV�DX�VHXLO�OLPLWH�FKRLVL�SDU�OH�U}VHDX
0LWRGLDJ��/ DMRXW�GH�O $'1PW�QH�PRGL®H�SDV�FHV�SDUDP|WUHV�SRXU�O $'1J�

�����������8QH�VHXOH�GLVFRUGDQFH�D�}W}�REVHUY}H�PDLV�FHOOH��FL�SURYHQDLW�GX�IDLW�TXH�OHV�GHX[�WLVVXV�WHVW}V�}WDLHQW�GL}UHQWV���PXVFOH�HW�OHXFRF\WHV�
/ DEVHQFH�GH�OD�G}WHFWLRQ�GX�YDULDQW�SDWKRJ|QH�GDQV�OHV�OHXFRF\WHV�SDU�OD�FDSWXUH�D�}W}�FRQ®UP}H�SDU�V}TXHQ{DJH�VDQJHU��&HWWH�PXWDWLRQ�Q }WDLW
SU}VHQWH�TXH�GDQV�OH�PXVFOH�v�����G K}W}URSODVPLH�

�����������/ }WXGH�GH���SDWLHQWV�SU}VHQWDQW�GHV�YDULDQWV�SDWKRJ|QHV�D�PRQWU}�TXH�OHV�GHX[�P}WKRGHV�SHUPHWWDLHQW�OHXU�G}WHFWLRQ�DYHF�OD�P~PH
K}W}URSODVPLH���

&RQFOXVLRQ

/ DQDO\VH�FRPPXQH�GHV�GHX[�$'1�VXU�OH�P~PH�SDQHO�QH�PRGL®H�SDV�OHV�SHUIRUPDQFHV�DQDO\WLTXHV�SRXU�OD�G}WHFWLRQ�GHV�YDULDQW�GH�O $'1PW�QL�OD
FRXYHUWXUH�GH�O $'1J��&HSHQGDQW�HOOH�SHUPHW�GH�GRQQHU�DX[�FOLQLFLHQV�XQ�U}VXOWDW�SOXV�FRPSOHW�UDSLGHPHQW�HQ�SDUWLFXOLHU�HQ�S}GLDWULH�R��OHV�J|QHV
OHV�SOXV�VRXYHQW�LPSOLTX}V�VRQW�QXFO}DLUHV�



0$/$',(6�1(852086&8/$,5(6 0LUHLOOH�&RVVgH

���������0LVH�HQ�SODFH�G
XQH�DSSURFKH�LQWmJUmH�JmQRW\SH�WUDQVFULWV�SURWmLQH�KmUmGLWm�SKmQRW\SH�FKH]�GHV�SDWLHQWV�P\RSDWKHV
VXVSHFWV�GH�WLWLQRSDWKLH

$XWHXUV��

$XU}OLHQ�3(55,1������5DXO�-817$6�025$/(6������(GRDUGR�0$/)$77,������&RULQQH�0(7$<������)UDQ{RLV�5,9,(5������&ODXGH�&$1&(6������8OULNH
:$/7+(5�/289,(5������(PPDQXHOOH�852�&267(������1LFRODV�/(%28&4������5REHUW�<YHV�&$5/,(5������9DO}ULH�5,*$8�������,VDEHOOH�5,&+$5'������
&RULQQH�7+(=(�������'HOSKLQH�/$&2857�������+HQUL�3(*(27������5HGD�=(1$*8,�������7DQ\D�6WRMNRYLF�������+HQN�*5$1=,(5�������0LFKHO�.2(1,*
������0LUHLOOH�&266((�����

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�0RQWSHOOLHU��8QLYHUVLW}�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�1HXURORJLH��&+8��0RQWSHOOLHU��)UDQFH
���6HUYLFH�1HXURORJLH�0}GLFDOH��&+8�5D\PRQG�3RLQFDU}��*$5&+(6��)UDQFH
���8QLW}�)RQFWLRQQHOOH�GH�&DUGLRJ}Q}WLTXH�HW�0\RJ}Q}WLTXH�PRO}FXODLUH�HW�FHOOXODLUH��&HQWUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�&KURPRVRPLTXH�HW�,16(50
8056������,QVWLWXW�GH�0\RORJLH��*URXSH�+RVSLWDOLHU�/D�3LWL}�6DOS~WUL|UH�&KDUOHV�)RL[��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�1HXURORJLH�3}GLDWULTXH��&+8��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�1HXURORJLH�3}GLDWULTXH��&+8��7RXORXVH��)UDQFH
���'}SDUWHPHQW�G DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+8��7RXORXVH��)UDQFH
���1HXURUDGLRORJLH��&+8�0RQWSHOOLHU��8QLYHUVLW}�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'08�VPDUW�,PDJLQJ��0HGLFDO�,PDJLQJ�'HSDUWPHQW�5D\PRQG�3RLQFDU}�7HDFKLQJ�+RVSLWDO��*DUFKHV��$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DULV��$3�
+3���3$5,6��)UDQFH
����'}SDUWHPHQW�GH�%LRSDWKRORJLH�FHOOXODLUH�HW�WLVVXODLUH�GHV�WXPHXUV��&+8��0RQWSHOOLHU��)UDQFH
����,16(50��805����,17(*5$5(�UHVHDUFK�XQLW��*(1(7+21��(95<��)UDQFH
����/DERUDWRLUH�GH�*}Q}WLTXH�PRO}FXODLUH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8��0RQWSHOOLHU��)UDQFH
����0\RORJ\�,QVWLWXWH��1HXURPXVFXODU�3DWKRORJ\�5HIHUHQFH�&HQWHU��*URXSH�+RVSLWDOLHU�8QLYHUVLWDLUH�/D�3LWLH��6DOSH�WULH�UH��3$5,6��)UDQFH
����'HSDUWPHQW�RI�&HOOXODU�DQG�0ROHFXODU�0HGLFLQH��8QLYHUVLW\�RI�$UL]RQD��7XFVRQ��(WDWV�8QLV
����/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8��8QLYHUVLW}�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���7,7,123$7+,(6���&255(/$7,216�3+(127<3(�*(127<3(���(78'(6�)21&7,211(//(6

5mVXPm��

/HV�WLWLQRSDWKLHV�VRQW�GXHV�v�GHV�DOW}UDWLRQV�GH�OD�WLWLQH��SURW}LQH�J}DQWH�GX�VDUFRP|UH��FRG}H�SDU�OH�J|QH�771��/HV�EDVHV�PRO}FXODLUHV�GH�O
H[WU~PH
YDULDELOLW}�FOLQLTXH�HW�GHV�PRGHV�G
K}U}GLW}�GRPLQDQW�RX�U}FHVVLI�VRQW�PDO�FRQQXHV�HW�LO�HVW�OH�SOXV�VRXYHQW�LPSRVVLEOH�GH�VWDWXHU�TXDQW�DX�FDUDFW|UH
SDWKRJ|QH �GHV �YDULDQWV �771 �LGHQWL®}V �FKH] �OHV �SDWLHQWV� �(Q �UDLVRQ �GH �OD �WDLOOH �J}DQWH �GH �OD �SURW}LQH �����0'D�� �SHX �G
}TXLSHV �DX �VHLQ �GH �OD
FRPPXQDXW}�LQWHUQDWLRQDOH��HW�DXFXQH�}TXLSH�IUDQ{DLVH��QH�SURSRVDLW�O
DQDO\VH�HQ�:HVWHUQ�EORW��:%��GH�OD�WLWLQH�HQ�SUDWLTXH�GLDJQRVWLTXH�

�

1RXV �DYRQV �LGHQWL®} �SDU �1*6� �FKH] �GHV �SDWLHQWV �DWWHLQWV �GH �P\RSDWKLH �VTXHOHWWLTXH �DYHF �RX �VDQV �FDUGLRP\RSDWKLH� �SOXVLHXUV �YDULDQWV �771
SRWHQWLHOOHPHQW�SDWKRJ|QHV��8QH�SDUW�LPSRUWDQWH�GH�FHV�YDULDQWV�DHFWH�OHV�GRPDLQHV�G LQWHUDFWLRQ�v�OD�FKD�QH�ORXUGH�GH�OD�P\RVLQH��*UxFH�v�XQH
FROODERUDWLRQ�LQWHUQDWLRQDOH��QRXV�DYRQV�PLV�DX�SRLQW�O
DQDO\VH�HQ�:%�GH�OD�WLWLQH�v�SDUWLU�GH�ELRSVLHV�PXVFXODLUHV�

�

/
REMHFWLI�GH�QRWUH�SURMHW�HVW�}YDOXHU��FKH]����SDWLHQWV�VXVSHFWV�GH�WLWLQRSDWKLH��OHV�FRQV}TXHQFHV�GHV�YDULDQWV�771�VXU�OHV�WUDQVFULWV��OD�SURW}LQH�HW
VHV�LQWHUDFWLRQV�SURW}LTXHV��SXLV�GH�OHV�FRUU}OHU�DX[�GRQQ}HV�IDPLOLDOHV�HW�SK}QRW\SLTXHV��1RXV�SU}VHQWRQV�OHV�SUHPLHUV�U}VXOWDWV�GH�FHWWH�DSSURFKH
LQW}JU}H��LQFOXDQW�OD�FDUDFW}ULVDWLRQ�G
XQ�QRXYHDX�SK}QRW\SH�DVVRFL}�v�XQ�&19�HW�OD�PLVH�HQ�}YLGHQFH�FKH]�GHV�SDWLHQWV�DYHF�WLWLQRSDWKLH
FRQJ}QLWDOH�G
XQ�G}®FLW�VHFRQGDLUH�HQ�P\RVLQH��MDPDLV�UDSSRUW}�v�FH�MRXU�

&HWWH�DSSURFKH�LQW}JU}H�GHYUDLW�DP}OLRUHU�OH�GLDJQRVWLF�GHV�SDWLHQWV��SHUPHWWUH�G
}WHQGUH�OH�VSHFWUH�PXWDWLRQQHO�HW�FOLQLTXH�GHV�WLWLQRSDWKLHV�HW�GH
SDUWLFLSHU�v�O
HRUW�LQWHUQDWLRQDO�SRXU�FRPSUHQGUH�OHV�EDVHV�PRO}FXODLUHV�GHV�WLWLQRSDWKLHV�



6<1'520(6�0$/)250$7,)6 /XFLH�7RVFD

���������'HX[�QRXYHDX[�FDV�GH�PLFURGmOmWLRQ�LQWHUVWLWLHOOH��T�����LQFOXDQW�&171$3�

$XWHXUV��

/XFLH�7RVFD���������/R�F�'U}YLOORQ������/DXUH�/HFHUI������$XGUH\�%ULDQG�6XOHDX������9DO}ULH�2UWRQQH������9LUJLQLH�%HQRLW������6RSKLH�%ULVVHW���������/LRQHO
9DQ�0DOGHUJHP������4XLWWHULH�/DXGRXDU�������0LFKHO�*RRVVHQV�������,ULQD�*LXUJHD�������JHUDUG�7DFKGMLDQ�����������&RULQQH�0}WD\�����

���6HUYLFH�G
+LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��$3�+3�8QLYHUVLW}�3DULV�6DFOD\��K�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
���)DFXOW}�GH�0}GHFLQH��8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��/H�.UHPOLQ�%LF~WUH��)UDQFH
���$3�+3�+�SLWDX[�8QLYHUVLWDLUHV�$3�+3��6RUERQQH�8QLYHUVLW}���/D�3LWL}�6DOS~WUL|UH��6L5,&�&XUDPXV��3DULV��)UDQFH
���,QVWLWXW�1DWLRQDO�GH�OD�6DQW}�HW�GH�OD�5HFKHUFKH�0}GLFDOH�8�����8QLYHUVLW}�3DULV�(VW��)DFXOW}�GH�0}GHFLQH��&U}WHLO��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV���3ODWHIRUPH�1*6��$3�+3��&HQWUH���8QLYHUVLW}�GH�3DULV��K�SLWDO�&RFKLQ��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�+HQUL�0RQGRU���&U}WHLO��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��$3�+3��&HQWUH���8QLYHUVLW}�GH�3DULV��K�SLWDO�&RFKLQ��3DULV��)UDQFH
���6HUYLFH�G
+LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��&ODPDUW��)UDQFH
���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��3�OH�%LRORJLH�HW�$QDWRPLH�3DWKRORJLTXH��&+58�GH�%HVDQ{RQ���+�SLWDO�6DLQW�-DFTXHV��%HVDQ{RQ���)UDQFH
����6HUYLFH�GH�5}DQLPDWLRQ�Q}RQDWDOH��$3�+3�8QLYHUVLW}�3DULV�6DFOD\��K�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
����6HUYLFH�GH�%LRFKLPLH�HW�*}Q}WLTXH��$3�+3��&HQWUH���8QLYHUVLW}�GH�3DULV��K�SLWDO�&RFKLQ��3DULV��)UDQFH
����8�)�*}Q}WLTXH�0RO}FXODLUH��'}SDUWHPHQW�GH�*}Q}WLTXH�P}GLFDOH��$3�+3��&+8�3DULV�(VW��K�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����)DFXOW}�GH�0}GHFLQH��$3�+3�8QLYHUVLW}�3DULV�6DFOD\��K�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
����)DFXOW}�GH�0}GHFLQH��$3�+3�8QLYHUVLW}�3DULV�6DFOD\��&ODPDUW��)UDQFH
����8)�GH�&DUGLRP\RJ}Q}WLTXH�HW�P\RJ}Q}WLTXH��&HQWUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��$3�+3��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���&171$3���PLFURG}O}WLRQ��T������UHWDUG�GX�G}YHORSSHPHQW�SV\FKRPRWHXU��}SLOHSVLH��SDUWLFXODULW}V�PRUSKRORJLTXHV

5mVXPm��

1RXV�UDSSRUWRQV�OHV�FDV�GH�GHX[�SDWLHQWV�DYHF�XQH�PLFURG}W}WLRQ�LQWHUVWLWLHOOH��T�����GH�WDLOOH����0E�HW����0E��UDUHPHQW�G}FULWH��/H�FRQWHQX�HQ
J|QHV�HVW�FRPSDUDEOH�LQFOXDQW�&171$3��TXL�FRGH�SRXU�OD�FRQWDFWLQ�DVVRFLDWHG�SURWHLQ�OLNH����IDPLOOH�GHV�QHXUH[LQHV��SURW}LQHV�WUDQVPHPEUDQDLUHV
SU}�V\QDSWLTXHV �LPSOLTX}HV �GDQV �O DGK}VLRQ �LQWHU�QHXURQDOH� �&171$3� �HVW �OL} �v �XQH �IRUPH �U}FHVVLYH �GH �G}®FLHQFH �LQWHOOHFWXHOOH �DSSDUHQW}H �DX
V\QGURPH �GH �3LWW�+RSNLQV� �/ LGHQWL®FDWLRQ �HW �OD �FDUDFW}ULVDWLRQ �GHV �FDXVHV �PRO}FXODLUHV �UHVSRQVDEOHV �GH �FHV �WURXEOHV �HW �OHXU �FRUU}ODWLRQ �DYHF �OH
SK}QRW\SH�GHV�SDWLHQWV�HVW�HVVHQWLHOOH�v�OHXU�GLDJQRVWLF�

/H�SUHPLHU�FDV�HVW�XQH�SDWLHQWH�GRQW�OD�P|UH�D�SU}VHQW}�XQH�JURVVHVVH�DYHF�}O}YDWLRQ�GHV�PDUTXHXUV�V}ULTXHV��/ DPQLRFHQW|VH�D�PRQWU}�XQ
FDU\RW\SH�FRQYHQWLRQQHO����;;�QRUPDO��FRQ®UP}�HQ�S}ULRGH�SRVW�QDWDOH��/ HQIDQW��Q}H�v�WHUPH��DYDLW�XQ�S}ULP|WUH�FUxQLHQ�v�����'6��8Q�UHWDUG�GX
ODQJDJH��XQH�G}®FLHQFH�LQWHOOHFWXHOOH�O}J|UH�HW�XQH�K\SRWRQLH�RQW�SDU�OD�VXLWH�}W}�REVHUY}V��$SU|V�XQ�SUHPLHU�}SLVRGH�GH�FRQYXOVLRQV�v�O xJH�GH��
DQV��FHOOHV�FL�VH�VRQW�J}Q}UDOLV}HV��(OOH�D�DFTXLV�OD�PDUFKH�v�O xJH�GH����PRLV��/ H[DPHQ�FOLQLTXH�v���DQV�D�PRQWU}�XQ�S}ULP|WUH�FUxQLHQ�v���'6�DLQVL
TXH�GHV�SDUWLFXODULW}V�PRUSKRORJLTXHV�FUxQLR�IDFLDOHV��8QH�K\SHUWULFKRVH�HVW�SU}VHQWH�DX�QLYHDX�GHV�FRXGHV��/D�IDFH�H[WHUQH�GHV�JHQRX[�SU}VHQWH
XQ�}SHURQ�RVVHX[��/H�ELODQ�}WLRORJLTXH�U}DOLV}�DORUV�V HVW�DY}U}�Q}JDWLI��;�IUDJLOH��03/$�W}ORP|ULTXH��),6+���T�������,50�HW�UDGLR�GH�O K}PL�
VTXHOHWWH��

/H�GHX[L|PH�FDV�HVW�FHOXL�G XQ�SDWLHQW�GH���DQV��/D�JURVVHVVH�D�}W}�PDUTX}H�SDU�XQ�GLDE|WH�JHVWDWLRQQHO��XQ�G}SLVWDJH�FRPELQ}�GX�SUHPLHU
WULPHVWUH�v�ULVTXH��'31,�Q}JDWLI���/ HQIDQW�HVW�Q}�v���6$�GDQV�XQ�FRQWH[WH�G DQRPDOLHV�GX�U\WKPH�FDUGLDTXH�I�WDO�v�W\SH�G H[WUDV\VWROHV��/ H[DPHQ
FOLQLTXH�D�U}Y}O}�XQH�K\SRWRQLH�D[LDOH�HW�S}ULSK}ULTXH��XQ�H[F|V�GH�SHDX��GHV�SLHGV�HQ�SLROHW��GHV�PDPHORQV�}FDUW}V�HW�v�KDXWHXU�GL}UHQWH��XQH
FU\SWRUFKLGLH�HW�GHV�SDUWLFXODULW}V�PRUSKRORJLTXHV�FUxQLR�IDFLDOHV��$�O xJH�G XQ�PRLV�OH�VXLYL�RFXODLUH�}WDLW�SHX�SU}VHQW��OH�WRQXV�S}ULSK}ULTXH�}WDLW
VDWLVIDLVDQW�PDLV�O K\SRWRQLH�D[LDOH�WRXMRXUV�PDUTX}H��/ ,50�F}U}EUDOH�D�PRQWU}�XQH�DJ}Q}VLH�SDUWLHOOH�GX�FRUSV�FDOOHX[�VDQV�DQRPDOLH�GH�VLJQDO�GH
OD�VXEVWDQFH�EODQFKH�

/ DQDO\VH �SDU �&*+�DUUD\ ��$JLOHQW ����.� �D �PRQWU} �UHVSHFWLYHPHQW �OHV �IRUPXOHV �FKURPRVRPLTXHV �VXLYDQWHV �� �DUU>*5&K��@
� T � � � � T � � � � � � � � � � � � � � � � [ � � � � � � � � � � � � � � � � � � � � � � � � � [ � � � � � � � � � � � � � [ � � � H W � D U U > * 5 & K � � @
�T��T����������������[�������������������������[�������������[��� �&HV �PLFURG}O}WLRQV �RQW �}W} �FRQ®UP}HV�SDU �),6+� �/ DQDO\VH �GHV �SDUHQWV �D
PRQWU}�OHXU�FDUDFW|UH�GH�QRYR�

$®Q �G LGHQWL®HU �XQ �GHX[L|PH�}Y|QHPHQW �PRO}FXODLUH �GDQV �OH �J|QH �&171$3�� �LO �VHUD �SU}VHQW} �OH �U}VXOWDW �GX �V}TXHQ{DJH�GX �J|QH �SRXU �OHV �GHX[
SDWLHQWV��/ }WXGH�G}WDLOOHUD�}JDOHPHQW�OD�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�HQ�FRPSDUDQW�QRV�U}VXOWDWV�DYHF�OHV�FDV�UDSSRUW}V�HW�HQ�}WXGLDQW�OD
IRQFWLRQ�GHV�J|QHV�G LQW}U~W�FRPSULV�GDQV�OD�G}O}WLRQ��T�����

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�'}O}WLRQ��T�GRF[



21&2*c1c7,48( &DUROLQH�$%$',(

���������3HUWH�GxH[SUHVVLRQ�FRQMRLQWH�GH�6'+%�HW�GH�)+�GDQV�XQH�WXPHXU�GX�UHLQ�GH�EDV�JUDGH�GH�PDOLJQLWm�FKH]�XQH�SDWLHQWH
SRUWHXVH�GxXQH�OmLRP\RPDWRVH�FXWDQmR�XWmULQH�

$XWHXUV��

&DUROLQH�$EDGLH������1DWKDOLH�5,28;�/(&/(5&4������&KULVWLQH�.$1'(/�$=1$5������6RSKLH�)(5/,&27������*HRUJHV�.DUDP������$OLFH�),(9(7������(WLHQQH
528/($8������%ULJLWWH�%5(66$&�'(�3$,//(5(76������6W}SKDQH�5,&+$5'����

���8QLW}�G
2QFRJ}Q}WLTXH��,QVWLWXW�GH�&DQF}URORJLH�GH�O
2XHVW��6DLQW�+HUEODLQ��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��&+8�5HQQHV��5(11(6��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��&+8�1DQWHV��1$17(6��)UDQFH
�������6HUYLFH�G $QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG���+�SLWDO�GH�%LF~WUH��/(�.5(0/,1�%,&(75(���)UDQFH
���6HUYLFH�G
8URORJLH��&+8�1DQWHV��1$17(6��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH��,QVWLWXW�*XVWDYH�5RXVV\���9,//(-8,)��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH��,QVWLWXW�*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
�������5}VHDX�1DWLRQDO�SRXU�&DQFHUV�5DUHV�GH�O
$GXOWH�35(',5�ODEHOOLV}�SDU�O
,1&D�&HQWUH�GH�5}I}UHQFH��+�SLWDO�GH�%LF~WUH��/(�.5(0/,1�%,&(75(�
)UDQFH

0RWV�FOHIV���FDQFHU�UHLQ��)+��LPPXQRKLVWRFKLPLH

5mVXPm��

/D�O}LRP\RPDWRVH�FXWDQ}R�XW}ULQH�K}U}GLWDLUH�DYHF�FDQFHU�U}QDO��20,0����������OL}H�DX�J|QH�)+�FRGDQW�OD�IXPDUDWH�K\GUDWDVH��SU}GLVSRVH�DX
G}YHORSSHPHQW�GH�O}LRP\RPHV�FXWDQ}V��XW}ULQV�PXOWLSOHV�HW�DX�FDQFHU�GX�UHLQ��/HV�FDQFHUV�GX�UHLQ�LQLWLDOHPHQW�G}FULWV�VRQW�GH�W\SH�SDSLOODLUHV�GH
W\SH����'HSXLV�OD�PLVH�HQ�SODFH�GHV�DQDO\VHV�J}Q}WLTXHV�HQ�SDQHO�GH�J|QHV�HQ�V}TXHQ{DJH�KDXW�G}ELW��G DXWUHV�W\SHV�KLVWRORJLTXHV�GH�WXPHXUV
U}QDOHV�PDMRULWDLUHPHQW�GH�KDXW�JUDGH��RQW�}W}�UHWURXY}V�FKH]�GHV�SDWLHQWV�SRUWHXUV�G XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GX�J|QH�)+�
1RXV�UDSSRUWRQV�OH�FDV�G XQH�SDWLHQWH�SULVH�HQ�FKDUJH�v����DQV�SDU�Q}SKUHFWRPLH�SDUWLHOOH�SRXU�XQH�WXPHXU�U}QDOH�GURLWH�GL°FLOHPHQW�FODVVDEOH
DYHF�XQH�SHUWH�G H[SUHVVLRQ�FRQMRLQWH�GH�6'+%�HW�GH�)+�SRXU�ODTXHOOH�XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�G}O}W|UH�GX�J|QH�)+�D�}W}�LGHQWL®}H�
/H�GLDJQRVWLF�GH�WXPHXU�U}QDOH�D�}W}�U}DOLV}�GDQV�OH�FDGUH�G H[SORUDWLRQV�LQLWLDOHV�G XQ�®EURPH�XW}ULQ��6XU�OH�SODQ�IDPLOLDO��RQ�UHWHQDLW�XQ�DQW}F}GHQW
GH�FDUFLQRPH�v�FHOOXOHV�FODLUHV�GX�UHLQ�ELODW}UDO�DX[�xJHV�GH����HW����DQV�FKH]�OD�JUDQG�P|UH�PDWHUQHOOH��6XU�OH�SODQ�DQDWRPRSDWKRORJLTXH��FHWWH
O}VLRQ�N\VWLTXH��GL°FLOH�v�FODVVHU��FRUUHVSRQGDLW�v�XQH�WXPHXU�GH�EDV�JUDGH�GH�PDOLJQLW}�GHYDQW�IDLUH�}OLPLQHU�HQ�SUHPLHU�OLHX�XQ�FDUFLQRPH�DYHF
PXWDWLRQ�6'+%�FRPSWH�WHQX�GH�OD�SHUWH�G H[SUHVVLRQ�HQ�LPPXQRKLVWRFKLPLH�GH�6'+%��&HWWH�LQIRUPDWLRQ��WUDQVPLVH�v�OD�SDWLHQWH��RULHQWDLW�GRQF
YHUV�XQH�SU}GLVSRVLWLRQ�OL}H�DX�J|QH�6'+%��/ DQDO\VH�FRQVWLWXWLRQQHOOH�GHV�SULQFLSDX[�J|QHV�GH�SU}GLVSRVLWLRQ�DX[�WXPHXUV�GX�UHLQ��9+/��)+��)/&1�
6'+%� �%$3�� �0(7 �HW �0,7)� �D �SHUPLV �O LGHQWL®FDWLRQ� �QRQ �SDV �G XQH �PXWDWLRQ �GX �J|QH �6'+%� �PDLV �G XQH �PXWDWLRQ �IDX[�VHQV �G}O}W|UH �FRQQXH �HW
IU}TXHQWH�GX�J|QH�)+�>F����*�!�&��S�$OD���3UR�@��/ }WXGH�G H[SUHVVLRQ�HQ�LPPXQRKLVWRFKLPLH�GH�)+��GHPDQG}H�D�SRVWHULRUL��UHWURXYDLW�XQH�SHUWH
G H[SUHVVLRQ�FRQMRLQWH�GH�)+��/H�WHVW�J}Q}WLTXH�SU}GLFWLI�HVW�DFWXHOOHPHQW�HQ�FRXUV�FKH]�OD�P|UH��$X�WRWDO��XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�G}O}W|UH
GX�J|QH�)+�D�}W}�LGHQWL®}H�GH�ID{RQ�LQDWWHQGXH�DX�YX�GHV�U}VXOWDWV�G LPPXQRKLVWRFKLPLH�FKH]�XQH�SDWLHQWH�SU}VHQWDQW�XQH�WXPHXU�U}QDOH�GH�EDV
JUDGH��$�QRWUH�FRQQDLVVDQFH��LO�V DJLW�GX�SUHPLHU�FDV�UDSSRUW}�GH�WXPHXU�U}QDOH�GH�EDV�JUDGH�GH�PDOLJQLW}�DYHF�SHUWH�G H[SUHVVLRQ�FRQMRLQWH�GH�)+
HW�6'+%�GDQV�XQ�FRQWH[WH�GH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GH�)+�



0$/$',(6�&$5',29$6&8/$,5(6 $OH[DQGUH�-$1,1

���������/H�VmTXHQkDJH�HQWLHU�GX�JlQH�0<%3&��RSWLPLVH�OH�GLDJQRVWLF�PROmFXODLUH�GHV�FDUGLRP\RSDWKLHV�K\SHUWURSKLTXHV�

$XWHXUV��

$OH[DQGUH�-$1,1���������9DO}ULH�&+$1$9$7������3LHUUH�$QWRLQH�52//$7�)$51,(5������&ODLUH�%$5'(/������.DULQH�1*8<(1������(PLOLH�&2162/,12�����
3KLOLSSH�&+(9$/,(5������$QWRLQH�'(/,1,(5(������-HDQ�&KULVWRSKH�(,&+(5������/DXUHQFH�)$,95(������-XOLHWWH�3,$5'�����������(PPD�$/%(57������
6}YHULQH�121<�������*LOOHV�0,//$7�������

���/DERUDWRLUH�GH�&DUGLRJ}Q}WLTXH�0RO}FXODLUH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���,QVWLWXW�1HXUR0\R*|QH��&156�805�������,16(50�8������8QLYHUVLW}�GH�/\RQ��/\RQ��)UDQFH
���3ODWHIRUPH�1*6�+&/��&HOOXOH�ELRLQIRUPDWLTXH��&HQWUH�GH�%LRORJLH�HW�3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH��/\RQ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��&+8�7LPRQH�HQIDQWV��0DUVHLOOH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�G HQIDQWV�GH�OD�7LPRQH��$3+0��0DUVHLOOH��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�WURXEOHV�GX�U\WKPH�K}U}GLWDLUHV��+�SLWDO�&DUGLRORJLTXH�/��3UDGHO��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���+�SLWDO�&DUGLRORJLTXH�/RXLV�3UDGHO��6HUYLFH�GH�5\WKPRORJLH��+RVSLFHV�FLYLOV�GH�/\RQ��O\RQ��)UDQFH
���&HQWUH�GH�&RPS}WHQFHV�GHV�&DUGLRP\RSDWKLHV��+�SLWDO�G
(QIDQWV��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�*}Q}WLTXH��+�SLWDO�G
(QIDQWV��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�+XPDLQH��8QLYHUVLW}�GH�)UDQFKH�&RPW}��&+8�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
����8QLW}�GH�UHFKHUFKH�HQ�QHXURVFLHQFHV�LQW}JUDWLYHV�HW�FRJQLWLYHV�($�����8QLYHUVLW}�GH�)UDQFKH�&RPW}��%HVDQ{RQ���%HVDQ{RQ��)UDQFH
����/DERUDWRLUH�GH�&DUGLRJ}Q}WLTXH�PRO}FXODLUH��&HQWUH�GH�%LRORJLH�HW�3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH��/\RQ��)UDQFH

0RWV�FOHIV���6}TXHQ{DJH�v�KDXW�G}ELW��YDULDWLRQ�LQWURQLTXH��}SLVVDJH��}WXGH�PLQLJ|QH��FDUGLRP\RSDWKLH�K\SHUWURSKLTXH

5mVXPm��

/D�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��&0+��HVW�OD�FDUGLRP\RSDWKLH�K}U}GLWDLUH�OD�SOXV�IU}TXHQWH��GRQW�OD�SU}YDOHQFH��SUREDEOHPHQW�VRXV�HVWLP}H��HVW
}YDOX}H�v�������GDQV�OD�SRSXODWLRQ�J}Q}UDOH��&HWWH�FDUGLRP\RSDWKLH��GH�WUDQVPLVVLRQ�HVVHQWLHOOHPHQW�DXWRVRPLTXH�GRPLQDQWH��HVW�IDPLOLDOH�GDQV
SOXV�GH������GHV�FDV�HW�VH�FDUDFW}ULVH�SDU�XQH�S}Q}WUDQFH�LQFRPSO|WH�HW�XQH�H[SUHVVLYLW}�YDULDEOH��(OOH�HVW�SULQFLSDOHPHQW�FDXV}H�SDU�GHV
PXWDWLRQV �DHFWDQW �GHV �J|QHV �FRGDQW �GHV �SURW}LQHV �GX �VDUFRP|UH� �3OXV �GH ��� �J|QHV �RQW �}W} �UDSSRUW}V �GDQV �OD �OLWW}UDWXUH� �3DUPL �FHX[�FL� �OHV
YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�0<%3&���FRGDQW�OD�SURW}LQH�&�FDUGLDTXH��VRQW�OHV�SOXV�IU}TXHQWHV�HW�UHSU}VHQWHQW�HQYLURQ������GHV�YDULDQWV
LGHQWL®}V�FKH]�OHV�SDWLHQWV�VRXUDQW�GH�&0+��/HV�YDULDWLRQV�SDWKRJ|QHV�GH�0<%3&��VRQW�FRQVWLWX}HV�GDQV�SOXV�GH������GHV�FDV�GH�YDULDWLRQV�FU}DQW
GHV�FRGRQV�VWRS�SU}PDWXU}V��PXWDWLRQV�QRQ�VHQV��PXWDWLRQV�G }SLVVDJH��SHWLWHV�G}O}WLRQV�RX�LQVHUWLRQV�v�O RULJLQH�G XQ�G}FDODJH�GX�FDGUH�GH
OHFWXUH�� �(WDQW �GRQQ} �OD �SDUWLFXODULW} �GH �OD �QDWXUH �GHV �PXWDWLRQV �GH �0<%3&� �LGHQWL®}HV �HW �OD �IU}TXHQFH �}OHY}H �GH �FHV �YDULDWLRQV �GDQV �OD �&0+�
O REMHFWLI �GH�QRWUH�}WXGH�}WDLW�GH�G}WHUPLQHU�OD�SU}YDOHQFH�GH�YDULDWLRQV�LQWURQLTXHV�SURIRQGHV�GH�0<%3&� �SRXYDQW�~WUH�UHVSRQVDEOHV�G XQH
DOW}UDWLRQ�GH�O }SLVVDJH�HW�GH�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}PDWXU}�

8QH�DQDO\VH�EDV}H�VXU�OH�V}TXHQ{DJH�HQWLHU�GH�0<%3&��SDU�V}TXHQ{DJH�KDXW�G}ELW��1*6��D�}W}�U}DOLV}H�VXU�XQH�FRKRUWH�GH����SDWLHQWV�DWWHLQWV�GH
&0+�HW�SRXU�OHVTXHOV�O DQDO\VH�G XQ�SDQHO�GH����J|QHV�LPSOLTX}V�GDQV�OHV�FDUGLRP\RSDWKLHV�Q DYDLW�SDV�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GH�YDULDWLRQV
SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV�

1RWUH�DSSURFKH�QRXV�D�SHUPLV�G LGHQWL®HU�XQH�YDULDWLRQ�SRXYDQW�DHFWHU�O }SLVVDJH�FKH]���SDWLHQWV�GH�FHWWH�FRKRUWH�������������� �&HV�FDV�LQGH[
}WDLHQW�SRUWHXUV�VRLW�G XQ�JUDQG�U}DUUDQJHPHQW�GH�0<%3&�����FDV��VRLW�G XQH�YDULDWLRQ�SRQFWXHOOH�HQWUD�QDQW�XQH�DQRPDOLH�GH�O }SLVVDJH����FDV��
4XDWUH �QRXYHOOHV �YDULDWLRQV �SDWKRJ|QHV �LQWURQLTXHV �RQW �DLQVL �}W} �G}WHFW}HV� �/D �YDOLGDWLRQ �GH �OHXU �SDWKRJ}QLFLW} �D �}W} �HHFWX}H �SDU �WHFKQLTXH
PLQLJ|QH�DVVRFL}H�v�O DQDO\VH�GHV�$51�OHXFRF\WDLUHV�HFWRSLTXHV�HW�v�O }WXGH�GH�V}JU}JDWLRQ��TXDQG�FHOOH�FL�}WDLW�SRVVLEOH��/D�SU}YDOHQFH�GH�OD
YDULDWLRQ�F���������&�!�7��UHWURXY}H�FKH]���FDV�LQGH[�QRQ�DSSDUHQW}V�GH�OD�FRKRUWH��D�DLQVL�}W}�HVWLP}H�v�HQYLURQ�������SDU�O DQDO\VH�SDU�3&5
GLJLWDOH�GH������LQGLYLGXV�QRQ�DSSDUHQW}V�DWWHLQWV�GH�&0+�HW�SRXU�OHVTXHOV�O DQDO\VH�PRO}FXODLUH�V }WDLW�DY}U}H�Q}JDWLYH�

&HWWH�}WXGH�VXJJ|UH�TXH�OHV�YDULDWLRQV�LQWURQLTXHV�SURIRQGHV�GX�J|QH�0<%3&��VRQW�UHVSRQVDEOHV�G XQH�SDUW�VLJQL®FDWLYH�GHV�&0+�������GH�FHWWH
FRKRUWH���/H�V}TXHQ{DJH�V\VW}PDWLTXH�GHV�V}TXHQFHV�LQWURQLTXHV�GX�J|QH�0<%3&��VHPEOH�GRQF�~WUH�XQH�SLVWH�LQW}UHVVDQWH�SRXU�DXJPHQWHU
VLJQL®FDWLYHPHQW�O H°FDFLW}�GX�GLDJQRVWLF�PRO}FXODLUH�GH�FHWWH�SDWKRORJLH�

3LlFH�MRLQWH���$EVWUDFW�:KROH�0<%3&��9��*0�3&�.1�-3�&%�/2)�8&6�GRF[



&216(,/�*c1c7,48(��c7+,48(�
36<&+2/2*,(��6&,(1&(6�+80$,1(6�(7
62&,$/(6

$OODQ�/$1b21

���������&RQVXOWDWLRQ�GH�JURXSH�HQ�RQFRJmQmWLTXH���LQWmUnW�HW�VDWLVIDFWLRQ�GHV�SDWLHQWV

$XWHXUV��

$OODQ�/$1p21���������6RSKLH�1$0%27���������*HRUH\�%(572/21(���������%}DWULFH�*(25*(6������(ORGLH�&266(7������$PDQGLQH�%$85$1'��������
0DULRQ�52%(57���������&DUROLQH�6$:.$���������$XGUH\�-$<(7������/DXUHQFH�)$,95(�������

���2QFRJ}Q}WLTXH��&HQWUH�*HRUJHV�)UDQ{RLV�/HFOHUF��'LMRQ��)UDQFH
���&HQWUH�GH�J}Q}WLTXH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���2QFRJ}Q}WLTXH��FRQVXOWDWLRQ��JURXSH��VDWLVIDFWLRQ

5mVXPm��

,1752'8&7,21

'DQV�XQ�REMHFWLI�GxDPmOLRUDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV��LO�H[LVWH�GHV�SLVWHV�SRXU�DSSRUWHU�XQH�PHLOOHXUH�TXDOLWm�GxLQIRUPDWLRQ
HW�GxmFKDQJHV�GXUDQW�OHV�FRQVXOWDWLRQV�G RQFRJ}Q}WLTXH��/ XQH�G HOOH�HVW�O RUJDQLVDWLRQ�GH�FRQVXOWDWLRQV�GH�JURXSH�SRXU�OHV�FDV�LQGH[�RULHQW}V
GDQV�OH�FDGUH�G XQH�LQGLFDWLRQ�LGHQWLTXH��&HUWDLQHV�}WXGHV�VH�VRQW�LQW}UHVV}HV�v�FHWWH�PRGDOLW}�GH�FRQVXOWDWLRQ�GDQV�XQ�EXW�GH�UDFFRXUFLU�OHV�G}ODLV
G DWWHQWH��G DXWUHV�SRXU�}YDOXHU�O HHW�VXU�OD�FRPSU}KHQVLRQ�GHV�SDWLHQWV�VXU�OHV�LQIRUPDWLRQV�G}OLYU}HV��/ REMHFWLI�GDQV�FHWWH�}WXGH�HVW�FHWWH�IRLV
G }WXGLHU�O LQW}U~W�GHV�SDWLHQWV�DXWRXU�G XQ�VXSSRUW�G H[SOLFDWLRQ�HW�GHV�}FKDQJHV�DYHF�GHV�DXWUHV�SHUVRQQHV�FRQFHUQ}HV�

�

0$7(5,(/�(7�0(7+2'(6

&HWWH�DSSURFKH�D�}W}�WHVW}H���IRLV�SDU�PRLV�ORUV�G XQH�H[S}ULHQFH�SLORWH�GH���PRLV��DYHF�GHV�JURXSHV�GH���v����SDWLHQWHV�RULHQW}HV�GDQV�OH�FDGUH
G XQH�UHFKHUFKH�GH�SU}GLVSRVLWLRQ�J}Q}WLTXH�DX[�FDQFHUV�GX�VHLQ�HW�GH�O RYDLUH��/RUV�GH�OD�SULVH�GH�UHQGH]�YRXV�W}O}SKRQLTXH��OHV�GHX[�PRGHV�GH
FRQVXOWDWLRQV�RQW�}W}�SURSRV}V�DX[�SDWLHQWHV�GH�PDQL|UH�QHXWUH�HW�IDFWXHOOH��,O�OHXU�D�}W}�SU}FLV}�TXH�OHV�G}ODLV�GH�UHQGH]�YRXV�}WDLHQW�LGHQWLTXHV
TXHOOH�TXH�VRLW�OD�PRGDOLW}�GH�FRQVXOWDWLRQ��SRXU�QH�SDV�LQ¯XHQFHU�OHXU�G}FLVLRQ��/HXU�FKRL[�DLQVL�TXH�OHV�PRWLYDWLRQV�TXL�OHV�VRXV�WHQGHQW�RQW�DLQVL
SX�~WUH�UHFXHLOOLV�

/H�G}URXO}�GH�OD�FRQVXOWDWLRQ�}WDLW �OH�VXLYDQW�� �XQ ��HU �WHPSV�HQ�JURXSH� �G HQYLURQ ����PLQXWHV��DYHF �SUmVHQWDWLRQ�GHV�LQIRUPDWLRQV
JmQmUDOHV�v�O DLGH�G XQ�GLDSRUDPD�LOOXVWUm��SXLV�UmSRQVH�h�WRXWHV�OHV�TXHVWLRQV�mYHQWXHOOHV��'DQV�XQ��QG�WHPSV��OHV�SDWLHQWHV�VRQW�UH{XHV
h �WRXU �GH �UrOH �SRXU �XQH �FRQVXOWDWLRQ �FRXUWH �GH ��� �h ��� �PLQXWHV �PD[LPXP�D®Q �GH �UHYRLU �OHXU �KLVWRLUH �SHUVRQQHOOH �HW �IDPLOLDOH �GX �FDQFHU
SU}DODEOHPHQW�FRPSO}W}H�GDQV�XQ�GRFXPHQW�v�FHW�HHW��UHFXHLOOLU�OHXU�FRQVHQWHPHQW�}FODLU}��U}SRQGUH�DX[�TXHVWLRQV�TX LOV�Q DXUDLHQW�SDV�VRXKDLW}
SRVHU�HQ�JURXSH��HW�SUHVFULUH�O DQDO\VH�J}Q}WLTXH�OH�FDV�}FK}DQW��(Q�VRUWLH�GH�FRQVXOWDWLRQ�GH�JURXSH��OD�VDWLVIDFWLRQ�GHV�SDWLHQWHV�D�}W}�}YDOX}H�DX
WUDYHUV�G XQ�FRXUW�TXHVWLRQQDLUH�

�

5(68/7$76

/D�FRQVXOWDWLRQ�GH�JURXSH�D�}W}�DFFHSW}H�SDU�����GHV�SDWLHQWHV�FRQWDFW}HV��/ DQDO\VH�GHV�PRWLYDWLRQV�PRQWUH�TXH�O DFFHSWDWLRQ�VHPEOH�G XQH�SDUW
GLUHFWHPHQW�DVVRFL}H�DX�ERQ�}WDW�J}Q}UDO�GH�OD�SDWLHQWH��DXWDQW�SK\VLTXH�TXH�SV\FKRORJLTXH�HW�G DXWUH�SDUW�DVVRFL}H�v�OHXU�SUR[LPLW}�J}RJUDSKLTXH
HW�v�XQH�SOXV�ODUJH�GLVSRQLELOLW}��/ DQDO\VH�SU}OLPLQDLUH�GH�OD�VDWLVIDFWLRQ�J}Q}UDOH�UHOHY}H�DSU|V�OD�SUHPL|UH�GHV�WURLV�FRQVXOWDWLRQV�GH�JURXSH��D�}W}
H[FHOOHQWH� �(OOHV �RQW �}JDOHPHQW �DSSU}FL} �HW �E}Q}®FLHU �GHV �}FKDQJHV �GDQV �OH �JURXSH� �/HV �SUDWLFLHQV �RQW �SX �DXVVL �DSSU}FLHU �FHWWH �PRGDOLW}� �TXL
SHUPHW�GH�WUDQVPHWWUH�XQH�VHXOH�IRLV�OHV�P~PHV�LQIRUPDWLRQV��/HV�U}VXOWDWV�G}®QLWLIV�VHURQW�GLVSRQLEOHV�DX�PRLV�GH�G}FHPEUH�HW�G}WDLOO}V�GDQV�OH
SRVWHU�

/ REMHFWLI �GH �FH �WUDYDLO �HVW �GH �PHVXUHU �O LQW}U~W �GX �GLVSRVLWLI �HW �OD �VDWLVIDFWLRQ �GHV �SDWLHQWV �D®Q �G HQYLVDJHU �GH �S}UHQQLVHU �RX �QRQ �FH �PRGH �GH
FRQVXOWDWLRQ�LQQRYDQW�

3LlFH�MRLQWH���5(680(�3267(5�Y��&RQVXOWDWLRQ�GH�JURXSH�HQ�RQFRJ}Q}WLTXH�GRF[



21&2*c1c7,48( 2XP�NDOWRXP�$,7�%28-0,$

���������/H�JlQH�0'5��HW�OD�3UmGLVSRVLWLRQ�h�OD�OHXFmPLH�P\mORqGH�DLJXo�FKH]�GHV�VXMHWV�PDURFDLQV���mWXGH�FDV�WmPRLQV�HW
PmWD�DQDO\VH

$XWHXUV��

2XP�NDOWRXP�$,7�%28-0,$������+LQG�'HKEL������+RVVDP�+LODO�HO�LGULVVL������0RXQD�/DPFKDKDE������$VPD�4XHVVDU����

�����/DERUDWRU\�RI�&HOOXODU�DQG�0ROHFXODU�3DWKRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�3KDUPDF\�RI�&DVDEODQFD��8QLYHUVLW\�+DVVDQ�,,��&DVDEODQFD��0RURFFR�
&DVDEODQFD��0DURF
�����/DERUDWRU\�RI�&HOOXODU�DQG�0ROHFXODU�3DWKRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�3KDUPDF\�RI�&DVDEODQFD��8QLYHUVLW\�+DVVDQ�,,��&DVDEODQFD��0DURF
�����'HSDUWPHQW�RI�2QFR�+HPDWRORJ\��,EQ�5RFKG�8QLYHUVLW\�+RVSLWDO��&DVDEODQFD��0RURFFR��&DVDEODQFD��0DURF

0RWV�FOHIV���0'5���/HXF}PLH�P\}OR�GH�DLJX���VXVFHSWLELOLW}��P}WD�DQDO\VH

5mVXPm��

,QWURGXFWLRQ���/D�OHXF}PLH�P\}OR�GH�DLJXg��/$0��HVW�XQH�PDODGLH�PXOWLIDFWRULHOOH�U}VXOWDQW�G
LQWHUDFWLRQ�FRPSOH[H�HQWUH�OD�FDSDFLWf�PfWDEROLTXH
GH�OlLQGLYLGX�HW�OlH[SRVLWLRQ�d�GHV�IDFWHXUV�GH�ULVTXH��HQYLURQQHPHQWDX[��'HV�fWXGHV�UfFHQWHV�PRQWUHQW��TXH�FHUWDLQV�JeQHV�SRO\PRUSKHV�VRQW
FRQQXV�GlDYRLU�XQ�UROH�LPSRUWDQW�GDQV�OD�JHQeVH�GH��OD�/$0�QRWDPPHQW�OHV�SRO\PRUSKLVPHV�GHV�HQ]\PHV�LPSOLTX}HV�GDQV�OH�P}WDEROLVPH�GHV
[}QRELRWLTXHV� �OHV �HQ]\PHV �GX �0'5� �DSSDUWLHQQHQW �d �OD �SKDVH �,,, �GH �OD �GfWR[LnFDWLRQ� �GRQW �OD �IRQFWLRQ �HVW �OD �GfWR[LFDWLRQ �HW �OlfOLPLQDWLRQ �GHV
FDQFfULJeQHV�GlRULJLQH�WUeV�GLYHUV��FHV�HQ]\PHV�SURWeJHQW�DLQVL�OHV�FHOOXOHV�GHV�GRPPDJHV�HW�GHV�PXWDWLRQV�LQGXLWV�SDU�FHV�FRPSRVfV�TXL�SHXYHQW
d�ORQJ�WHUPH�FRQGXLUH�d�GHV�HUUHXUV�GH�UfSOLFDWLRQ�Gl$'1�HW�SOXV�WDUG�IDYRULVHU��O
DSSDULWLRQ�GH�FDQFHUV�GRQW�OHV�OHXFfPLHV��/xREMHFWLI�GH�QRWUH
mWXGH�mWDLW�GxmYDOXHU�OxHyHW�GHV��SRO\PRUSKLVPHV�GX��JlQH��0'5��VXU�OH�ULVTXH�GH��GmYHORSSHPHQW�GH�OD�/$0�

3DWLHQWV �HW �PcWKRGHV �� �/D �SRSXODWLRQ �G }WXGH � �HVW �FRPSRV}H �GH ���� �SDWLHQWV �DWWHLQWV �G XQH �/$0 �UHFUXW}V �DX �6HUYLFH
G
+}PDWRORJLH�HW�G
2QFRORJLH��+�SLWDO����$R�W��FDVDEODQFD�0DURF��DLQVL�TXH�����YRORQWDLUHV�VDLQV�VDQV�DQW}F}GHQWV�GH�/$0��/ $'1�H[WUDLW�DYDLW�}W}
DQDO\V}�SDU�OD�WHFKQLTXH��3&5�5)/3��HQ�XWLOLVDQW�OHV�HQ]\PHV�GH�UHVWULFWLRQ�%DQ,�HW�0ER�,�HW�QRXV�DYRQV�U}DOLV}�XQH�P}WD�DQDO\VH�VXU�OHV�DVVRFLDWLRQV
HQWUH�OHV�SRO\PRUSKLVPHV�GX�J|QH�&����7��&����7��GX�J|QH�0'5��HW�OD�SU}GLVSRVLWLRQ�v�OD��/$0��/HV�DQDO\VHV�VWDWLVWLTXHV�RQW�}W}�HHFWX}HV�DYHF
OHV�ORJLFLHOV�6SVV�YHUVLRQ����HW�OH��ORJLFLHO�0HG&DOFY����������

5cVXOWDWV���1RV�U}VXOWDWV�J}Q}WLTXHV�RQW�PRQWU}�TXH�OD�GLVWULEXWLRQ�GHV�IU}TXHQFHV�DOO}OLTXHV��GHV�GHX[�SRO\PRUSKLVPHV�&����7��&����7��GX�J|QH
0'5� �}WDLWHQW �HQ �}TXLOLEUH �GH �+DUG\�:HLQEHUJ �GDQV �OHV �GHX[ �SRSXODWLRQV �PDODGH �HW �W}PRLQ� �(Q �FRPSDUDQW �OHV �IU}TXHQFHV �DOO}OLTXHV �HW
J}QRW\SLTXHV�GHV�GHX[�JURXSV��DXFXQH�GL}UHQFH�VLJQL®FDWLYH�Q D�}W}�G}FHO}H��'
DXWUH�SDUW��QRXV�DYRQV�FRQVWDW}�TXH��O
xJH�G
DSSDULWLRQ�GH�OD�/$0
FKH]�OHV�SDWLHQWV�KRPR]\JRWHV�PXW}V�}WDLW�VWDWLVWLTXHPHQW�LQI}ULHXU�v�FHOXL�GHV�SDWLHQWV�SU}VHQWDQW�XQ�J}QRW\SH�K}W}UR]\JRWH�RX��KRPR]\JRWH
VDXYDJH�SRXU�OHV�GHX[�SRO\PRUSKLVPHV��3� ��������3� �������

1RWUH�PfWD�DQDO\VH�D�UfYfOf�XQH�DVVRFLDWLRQ�VLJQLnFDWLYH�HQWUH�FHV�GHX[�SRO\PRUSKLVPHV��HW�OH�ULVTXH�GH�GfYHORSSHU�XQH�/$0��PRGeOHV�UfFHVVLI�HW
DOOfOLTXH���

&RQFOXVLRQ���1RXV�DYRQV�GfPRQWUf�OlDEVHQFH�GlDVVRFLDWLRQ�VLJQLnFDWLYH�HQWUH�OHV�GHX[���SRO\PRUSKLVPHV�0'5���&����7��&����7���HW�OH�ULVTXH�GH
VXUYHQXH�GH�OD�OHXFfPLH�P\fORhGH�DLJXH��DX�0DURF�



0$/$',(6�0c7$%2/,48(6�(7
0,72&+21'5,$/(6

0HWRGL�0HWRGLHY

���������,QKLELWLRQ�GH�OD�WUDGXFWLRQ�PLWRFKRQGULDOH�GDQV�OHV�zEUREODVWHV�G
XQ�SDWLHQW�H[SULPDQW�OD�YDULDQWH�.$56�S���3UR���/HX�
HW�SUmVHQWDQW�XQH�VXUGLWm�QHXURVHQVRULHOOH��GmYHORSSHPHQWDOH�UHWDUG�HW�DFLGRVH�ODFWLTXH

$XWHXUV��

%HQHGHWWD�5X]]HQHQWH������=DKUD�$VVRXOLQH������*LXOLD�%DUFLD���������0DUO|QH�5LR������1DWKDOLH�%RGGDHUW������$UQROG�0XQQLFK������$JQ|V�5�WLJ�����
0HWRGL�0HWRGLHY����

�����/DERUDWRU\�IRU�*HQHWLFV�RI�0LWRFKRQGULDO�'LVRUGHUV��,16(50�8������8QLYHUVLW}�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}��,QVWLWXW�,PDJLQH��3DULV�
)UDQFH
�����'HSDUWPHQWV�RI�3HGLDWULFV�DQG�*HQHWLFV��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��5HIHUHQFH�&HQWHU�IRU�0LWRFKRQGULDO�'LVHDVHV��&$5$00(/���*URXSH�+RVSLWDOLHU�1HFNHU�(QIDQWV�0DODGHV��$VVLVWDQFH�3XEOLTXH
�+�SLWDX[�GH�3DULV��3DULV��)UDQFH
���6HUYLFH�GH�5DGLRORJLH�3}GLDWULTXH��,16(50�805�������,16(50�8������8QLYHUVLW}�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}��,QVWLWXW�,PDJLQH��3DULV�
)UDQFH
�����,16(50�8������8QLYHUVLW}�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
�����,16(50�8������8QLYHUVLW}�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}��,QVWLWXW�,PDJLQH���3DULV��)UDQFH
�����,QVWLWXWH�,0$*,1(��3DULV��)UDQFH

0RWV�FOHIV���PLWRFKRQGULD��PLWRULERVRPH��.$56��PLWRFKQRGULDO�WUDQVODWLRQ

5mVXPm��

$PLQRDF\O�W51$�V\QWKHWDVHV�DUH�XELTXLWRXV�HQ]\PHV��ZKLFK�XQLYHUVDOO\�FKDUJH�W51$V�ZLWK�WKHLU�FRJQDWH�DPLQR�DFLGV�IRU�XVH�LQ�F\WRVROLF�RU
RUJDQHOODU�WUDQVODWLRQ��,Q�KXPDQV��PXWDWLRQV�LQ�PLWRFKRQGULDO�W51$�V\QWKHWDVHV�KDYH�EHHQ�OLQNHG�WR�GLHUHQW�WLVVXH�VSHFL®F�SDWKRORJLHV��0XWDWLRQV
LQ�WKH�.$56�JHQH��ZKLFK�HQFRGHV�ERWK�WKH�F\WRVROLF�DQG�PLWRFKRQGULDO�LVRIRUP�RI�O\V\O�W51$�V\QWKHWDVH��FDXVH�SUHGRPLQDQWO\�QHXURORJLFDO�GLVHDVHV
WKDW �RIWHQ �LQYROYH �GHDIQHVV� �EXW �KDYH �DOVR �EHHQ �OLQNHG �WR �FDUGLRP\RSDWK\� �GHYHORSPHQWDO �GHOD\� �DQG �ODFWLF �DFLGRVLV� �8VLQJ �ZKROH �H[RPH
VHTXHQFLQJ� �ZH �LGHQWL®HG �WZR �FRPSRXQG �KHWHUR]\JRXV �PXWDWLRQV� �10B������������F����&!7 �S��3UR���/HX� �DQG �10B������������F�����GHO
S��/HX���7USIV;����LQ�D�SDWLHQW�SUHVHQWLQJ�ZLWK�VHQVRULQHXUDO�GHDIQHVV��GHYHORSPHQWDO�GHOD\��K\SRWRQLD��DQG�ODFWLF�DFLGRVLV��1RQVHQVH�PHGLDWHG
P51$�GHFD\�HOLPLQDWHG�WKH�WUXQFDWHG�P51$�WUDQVFULSW��UHQGHULQJ�WKH�SDWLHQW�KHPL]\JRXV�IRU�WKH�PLVVHQVH�PXWDWLRQ��7KH�F����&!7�PXWDWLRQ�ZDV
SUHYLRXVO\ �GHVFULEHG� �EXW �LWV �SDWKRJHQLFLW\ �UHPDLQHG �XQH[DPLQHG� �0ROHFXODU �FKDUDFWHUL]DWLRQ �RI �SDWLHQW �®EUREODVWV �UHYHDOHG �D �PXOWLSOH �R[LGDWLYH
SKRVSKRU\ODWLRQ�GH®FLHQF\�GXH�WR�LPSDLUHG�PLWRFKRQGULDO�WUDQVODWLRQ��EXW�QR�HYLGHQFH�RI�LQKLELWLRQ�RI�F\WRVROLF�WUDQVODWLRQ��5HLQWURGXFWLRQ�RI�ZLOG�
W\SH�PLWRFKRQGULDO�.$56��EXW�QRW�WKH�F\WRVROLF�LVRIRUP��UHVFXHG�WKLV�SKHQRW\SH�FRQ®UPLQJ�WKH�GLVHDVH�FDXVLQJ�QDWXUH�RI�S��3UR���/HX�
H[FKDQJH �DQG �GHPRQVWUDWLQJ �WKH �PLWRFKRQGULDO �HWLRORJ\ �RI �WKH �GLVHDVH� �:H �SURSRVH �WKDW �PLWRFKRQGULDO �WUDQVODWLRQ �GH®FLHQF\ �LV �WKH �SUREDEOH
GLVHDVH�FXOSULW�LQ�WKLV�DQG�SRVVLEO\�RWKHU�SDWLHQWV�ZLWK�PXWDWLRQV�LQ�.$56�

3LlFH�MRLQWH���$EVWUDFW�GRF[



*c1c7,48(�78025$/( %HQRLW�48,/,&+,1,

���������,PSDFW�GLDJQRVWLTXH��SURQRVWLTXH�HW�WKmUDQRVWLTXH�GxXQ�SDQHO�GH�JlQHV�SRXU�OHV�KmPRSDWKLHV�P\mORqGHV�UmDOLVm�SDU
1*6��OxH[SmULHQFH�GX�ODERUDWRLUH�(XURzQV�%LRPQLV�HQ������

$XWHXUV��

9$11$�*(520(/������3$6&$/�0287<������&$5,1(�&+$/������-$&48(6�'(/$81$<������623+,(�6$'27�/(%289,(5������5(*,6�.$3+$1������-2=6()
9,*9$5,������-($1�3,(55(�&2$',&������(9(�$/(;$�0$5,1�/$�0(6/((������2/,9,(5�528$/'(6������&/$5,66(�%285',1������$/(;$1'5$�3(7,7�����
0(5&('(6�5280,*8,(5(6������/$85(�5$<021'������%(12,7�48,/,&+,1,����

���*(1(7,48(���/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH
���+}PDWRORJLH�&OLQLTXH���+23,7$/�35,9(�'8�&21)/8(17���1$17(6��)UDQFH
���0HGHFLQH�,QWHUQH�2QFRORJLH��&+�6LPRQH�9HLO���&$11(6��)UDQFH
���0HGHFLQH�,QWHUQH���&+�6(085�(1�$8;2,6��6(085�(1�$8;2,6��)UDQFH
���/$%0��%,2/2,5(��1$17(6��)UDQFH
���+(0$72/2*,(�&(//8/$,5(���/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH
���&<72*(1(7,48(�$&48,6(��/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH

0RWV�FOHIV���1*6���+}PRSDWKLH�PDOLJQH���103��/0&���60'���/00&���/$0���&+,3

5mVXPm��

/H�GLDJQRVWLF��OH�SURQRVWLF�HW�OH�VXLYL�GHV�K}PRSDWKLHV�PDOLJQHV�UHSRVHQW�VXU�OD�FRQIURQWDWLRQ�GH�GRQQ}HV�G K}PDWRORJLH�FHOOXODLUH��KLVWRORJLTXHV��GH
F\WRJ}Q}WLTXH�HW�GH�ELRORJLH�PRO}FXODLUH��/D�SULVH�HQ�FKDUJH�GHV�K}PRSDWKLHV�PDOLJQHV�P\}OR�GHV�WHOOH�TXH�G}®QLH�GDQV�OD�FODVVL®FDWLRQ�206������
UHTXLHUW�GHV�DQDO\VHV�PRO}FXODLUHV�SRXU�FRQIRUWHU�OH�GLDJQRVWLF��&HWWH�DSSURFKH�PRO}FXODLUH�SHUPHW�}JDOHPHQW�G }WDEOLU�XQ��SURQRVWLF�HW�JXLGHU�GDQV
FHUWDLQV�FDV�OH�VFK}PD�WK}UDSHXWLTXH�GHV�SDWLHQWV�

1RXV�SU}VHQWRQV�O H[S}ULHQFH�GX�ODERUDWRLUH�(XUR®QV�%LRPQLV�VXU�O DQQ}H�������1RXV�DYRQV�V}OHFWLRQQ}�GHV�FDV�FOLQLTXHV�SRXU�OHVTXHOV�OHV�U}VXOWDWV
GH�O DQDO\VH�1*6�RQW�FRQWULEX}�VRLW�HQ�XQH�DP}OLRUDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GX�SDWLHQW�VRLW�v�VH�SRVHU�GHV�TXHVWLRQV�VXU�XQH�YDOHXU�GLDJQRVWLTXH
RX�SURQRVWLTXH�GHV�DQRPDOLHV�PRO}FXODLUHV�REVHUY}HV�

/HV�WK}PDWLTXHV�DERUG}HV��LVVXHV�GHV�U}VXOWDWV�REWHQXV�GH�FHV�FDV�FOLQLTXHV��Q �����VRQW��

��������$LGH�GLDJQRVWLTXH�SRXU�XQH�OHXF}PLH�P\}OR�GH�FKURQLTXH��/0&��DW\SLTXH

��������$LGH�SURQRVWLTXH�GDQV�OH�FDGUH�GHV��P\}OR®EURVHV�SULPLWLYHV��6FRUH�0,366����

��������$LGH�GLDJQRVWLTXH�SRXU�OHV�OHXF}PLHV�P\}ORPRQRF\WDLUHV�FKURQLTXHV��/00&�

��������$LGH�SURQRVWLTXH�GDQV�OH�FDGUH�GHV�V\QGURPHV�P\}ORG\VSODVLTXHV��60'�

��������9DOHXU�WK}UDQRVWLTXH�GHV�PXWDWLRQV�,'+����GDQV�OD�OHXF}PLH�DLJX��P\}OR�GH��/$0�

��������'RXEOHV�PXWDWLRQV�-$.��&$/5�HW�-$.��03/�GDQV�OHV�103���XQ�LPSDFW�VXU�OH�SRWHQWLHO�}YROXWLI�"

��������&+,3��&ORQDO�+HPDWRSRLHVLV�RI�,QGHWHUPLQDWH�3RWHQWLDO��HW�K}PRSDWKLHV�PDOLJQHV���TXHOOH�YDOHXU�GLDJQRVWLTXH�"

��������'RXEOH�K}PRSDWKLH��/0&�7(����O DLGH�G XQ�SDQHO�GH�J|QHV�"

��������&19�HW�K}PRSDWKLHV�P\}OR�GHV�FKURQLTXHV��O DLGH�GX�1*6�SRXU�OH�FDU\RW\SH�K}PDWRORJLTXH�"

$X�VHLQ�GHV�K}PRSDWKLHV�P\}OR�GHV�FKURQLTXHV��103��/00&�HW�60'���OD�GHUQL|UH�FODVVL®FDWLRQ�206�������Q LQFOXW��GDQV�OHV�FULW|UHV�GLDJQRVWLTXHV
VWULFWR�VHQVX� �TXH �OHV �PXWDWLRQV �GHV �J|QHV �-$.�� �&$/5� �03/� �&6)�5 �HW �6)�%�� �&HV �GRQQ}HV �YRQW �WU|V �FHUWDLQHPHQW �V D°QHU �JUxFH �DX[ �WUDYDX[
UDSSRUW}V �GDQV �OD �OLWW}UDWXUH �HW �FRQGXLURQW �v �XQH �FODVVL®FDWLRQ �PRO}FXODLUH �H[KDXVWLYH �GH �FHV �K}PRSDWKLHV �PDOLJQHV� �/ DSSURFKH �1*6 �GHV
K}PRSDWKLHV �P\}OR�GHV �YD �GRQF �SDUWLFLSHU �v �XQH �QRXYHOOH �|UH �GLDJQRVWLTXH� �SURQRVWLTXH �HW �WK}UDQRVWLTXH�



0$/$',(6�,00812/2*,48(6�(7
+c0$7232dc7,48(6

,ULQD�*,85*($

���������7KH�1/53��S�$���9�PXWDWLRQ�LQ�1/53��$,'�SDWKRJHQHVLV��)XQFWLRQDO�FRQVHTXHQFHV��SKHQRW\SH�JHQRW\SH�FRUUHODWLRQV
DQG�HYLGHQFH�IRU�D�UHFXUUHQW�PXWDWLRQDO�HYHQW

$XWHXUV��

(PDQ�$VVUDZL������)DZD]�$ZDG������&ODLUH�-XPHDX������6\OYLH�2GHQW������9}URQLTXH�'HVSHUW������&DPLOOH�/RXYULHU������/DHWLWLD�&REUHW������%UXQR�&RSLQ
�����3KLOLSSH�'XTXHVQR\������:LOOLDP�3LWHUERWK������0DULH�/HJHQGUH������,ULQD�*LXUJHD������6RQLD�.DUDELQD������6HUJH�$PVHOHP����

���805B6����,16(50���6RUERQQH�8QLYHUVLW}��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�5(11(6��5HQQHV��)UDQFH
���6HUYLFH�GH�3}GLDWULH��&+8�GH�5(11(6��5HQQHV��)UDQFH
���*}Q}WLTXH���+�SLWDO�7URXVVHDX��SDULV��)UDQFH
���J}Q}WLTXH��KRSLWDO�WURXVVHDX��SDULV��)UDQFH
���8�)��GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���8�)��GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���*}Q}WLTXH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���1/53��$,'��1/53���WK}UDSHXWLTXH

5mVXPm��

,QWURGXFWLRQ

1/53��DVVRFLDWHG �DXWRLQ¯DPPDWRU\ �GLVHDVHV ��1/53��$,'V�� �SUHYLRXVO\ �NQRZQ �DV �FU\RS\ULQ�DVVRFLDWHG �SHULRGLF �V\QGURPHV ��DOVR �NQRZQ �DV
FU\RS\ULQRSDWKLHV�����DUH�D�JURXS�RI�UDUH�DXWRLQ¯DPPDWRU\�GLVHDVHV�FDXVHG�E\�KHWHUR]\JRXV�PLVVHQVH�JDLQ�RI�IXQFWLRQ�PXWDWLRQV�LQ�1/53��JHQH�
FRGLQJ �IRU �FU\RSLULQ� �8SRQ �DFWLYDWLRQ� �1/53� �LQLWLDWHV �WKH �IRUPDWLRQ �RI �D �PXOWLSURWHLQ �FRPSOH[ �FDOOHG �LQ¯DPPDVRPH� �ZKLFK �UHJXODWHV
SURLQ¯DPPDWRU\ �F\WRNLQH �VHFUHWLRQ� �1/53��$,' �HQFRPSDVVHV �D �VSHFWUXP �RI �WKUHH �FOLQLFDOO\ �RYHUODSSLQJ �V\QGURPHV �ZLWK �YDU\LQJ �VHYHULW\� �WKH
IDPLOLDO�FROG�DXWRLQ¯DPPDWRU\�V\QGURPH��)&$6���WKH�0XFNOH�:HOOV�V\QGURPH��0:6���DQG�WKH�FKURQLF�LQIDQWLOH�QHXURORJLFDO��FXWDQHRXV��DQG�DUWLFXODU
V\QGURPH��&,1&$���$PRQJ�WKH�1/53��YDULDWLRQV�LGHQWL®HG�LQ�1/53��$,'V�WKH�SDWKRJHQLFLW\�RI�WKH�S�$���9�PLVVHQVH�YDULDWLRQ�KDV�EHHQ�TXHVWLRQHG
E\�WKH�UHSRUW�RI�D�YHU\�ODUJH�IDPLO\�LQ�ZKLFK�0:6�VSDQQHG�®YH�JHQHUDWLRQV��1RWHZRUWK\��DOWKRXJK����PHPEHUV�ZHUH�IRXQG�WR�FDUU\�WKH�S�$���9
PLVVHQVH�YDULDWLRQ��XS�WR����PHPEHUV�ZHUH�IRXQG�WR�EH�PXWDWLRQ�QHJDWLYH��6REROHZVND�%��HW�DO��������

2EMHFWLYH

7R �GHWHUPLQH �WKH �PROHFXODU �DQG �FHOOXODU �EDVHV �RI �DXWRLQ¯DPPDWRU\ �V\QGURPHV �LQ �D �PXOWLJHQHUDWLRQDO �)UHQFK �IDPLO\ �ZLWK �0:6�DQG �LQ �D �SDWLHQW
RULJLQDWLQJ�IURP�3RUWXJDO�ZLWK�)&$6�

0HWKRGV

6HTXHQFLQJ�RI�1/53��H[RQ���ZDV�SHUIRUPHG�LQ�DOO�DFFHVVLEOH�SDWLHQWV��0LFURVDWHOOLWH�DQG�ZKROH�JHQRPH�VLQJOH�QXFOHRWLGH�SRO\PRUSKLVP�JHQRW\SLQJ
ZDV�XVHG�L��WR�WHVW�WKH�LQWUDIDPLOLDO�VHJUHJDWLRQ�RI�WKH�LGHQWL®HG�YDULDQW�DQG�LL��WR�ORRN�IRU�D�IRXQGHU�HHFW��)XQFWLRQDO�DQDO\VHV�LQFOXGHG�WKH�VWXG\�RI
L� �$6& ��$SRSWRVLV�DVVRFLDWHG �6SHFN�OLNH �SURWHLQ �FRQWDLQLQJ �D �&$5'� �VSHFN �IRUPDWLRQ �LQ �+(.���7 �FHOOV ��VWDEO\ �H[SUHVVLQJ �$6&�JUHHQ �¯XRUHVFHQW
SURWHLQ�DQG�SUR�FDVSDVH���)/$*��WUDQVLHQWO\�H[SUHVVLQJ�WKH�ZLOG�W\SH�RU�PXWDWHG�1/53��SURWHLQ��LL��OHYHOV�RI�,/����VHFUHWHG�IURP�WUDQVIHFWHG�7+3��
FHOOV��DQG�LLL��LQ¯DPPDVRPH�UHODWHG�JHQH�H[SUHVVLRQ�DQG�F\WRNLQH�VHFUHWLRQ�IURP�PRQRF\WHV�LVRODWHG�IURP�SDWLHQWV�LQ�FULVLV��SUREDQGV�IURP�WKH�WZR
IDPLOLHV���UHODWHG�SDWLHQWV�RXW�RI�FULVLV��DQG�IURP�FRQWUROV�

5HVXOWV

7KH �VDPH�KHWHUR]\JRXV �PXWDWLRQ ��F�����&!7� �S�$���9� �ORFDWHG �LQ �WKH �1$&+7�GRPDLQ� �VHJUHJDWLQJ �ZLWK �WKH �GLVHDVH �ZLWKLQ �WKH �®UVW �IDPLO\� �ZDV
LGHQWL®HG�LQ �WKH �WZR�IDPLOLHV� �7KLV �&�WR�7 �WUDQVLWLRQ� �ZKLFK �RFFXUUHG �RQ �D �&S*�GLPHU� �ZDV �IRXQG�WR �EH �DVVRFLDWHG �ZLWK �GLHUHQW �FRUH �KDSORW\SHV�
1/53��$���9 �OHG �WR �LQFUHDVHG �$6& �VSHFN �IRUPDWLRQ �DQG �KLJK �OHYHOV �RI �VHFUHWHG �,/���� �0RQRF\WH �LQ¯DPPDVRPH�UHODWHG �JHQH �H[SUHVVLRQ �DQG
F\WRNLQH�VHFUHWLRQ��ZKLFK�ZHUH�ZLWKLQ�WKH�QRUPDO�UDQJH�LQ�SDWLHQWV�RXW�RI�FULVLV��ZHUH�IRXQG�WR�EH�GLHUHQWLDOO\�UHJXODWHG�EHWZHHQ�WKH�WZR�SUREDQGV�
FRUUHODWLQJ�ZLWK�WKHLU�SKHQRW\SLF�VWDWXV�

&RQFOXVLRQ

7KHVH�PROHFXODU�DQG�FHOOXODU�®QGLQJV��ZKLFK�LQGLFDWH�D�UHFXUUHQW�PXWDWLRQDO�HYHQW��FOHDUO\�GHPRQVWUDWH�WKH�SDWKRJHQLFLW\�RI�WKH�S�$���9�PLVVHQVH
PXWDWLRQ�LQ�1/53��DVVRFLDWHG�DXWRLQ¯DPPDWRU\�GLVHDVH�DQG�SRLQW�WR�WKH�LQWHUHVW�RI�VWXG\LQJ�SDWLHQWV �SULPDU\�FHOOV�WR�DVVHVV�GLVHDVH�DFWLYLW\�

3LlFH�MRLQWH���$VVUDZL�HW�DO�1/53��$,'�GRF[



21&2*c1c7,48( 0(/$1,(�(<5,(6

���������,GHQWLzFDWLRQ�GxXQH�LQVHUWLRQ�GxmOmPHQW�PRELOH�GDQV�OH�JlQH�3$/%��h�OxRULJLQH�GxXQH�SUmGLVSRVLWLRQ�KmUmGLWDLUH�DX
FDQFHU�GX�VHLQ�HW�GH�OxRYDLUH

$XWHXUV��

0}ODQLH�(<5,(6������2OLYLHU�$5,67(������*DHOOH�/(*5$1'������1R}PLH�%$66(7������(UHOO�*8,//(50������2GLOH�&2+(1�+$*8(1$8(5������3LHUUH�'(�/$
*5$1*(������)ORUHQFH�&28/(7����

���*}Q}WLTXH��+�SLWDO�3LWL}�6DOS}WUL|UH��3DULV��)UDQFH
���*HQR'LDJ��*HQR'LDJ��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH���+�SLWDO�3LWL}�6DOS}WUL|UH��3$5,6��)UDQFH
���2QFRORJLH�0}GLFDOH��+�SLWDO�6DLQW�/RXLV��3$5,6��)UDQFH

0RWV�FOHIV���YDULDQWV�VWUXFWXUDX[��LQV$OX��FDQFHU�GX�VHLQ�HW�RX�GH�O
RYDLUH��3$/%���ELRLQIRUPDWLTXH

5mVXPm��

/HV�YDULDQWV�SDWKRJ|QHV�GHV�J|QHV�%5&$��HW�%5&$��VRQW�SULQFLSDOHPHQW�UHVSRQVDEOHV�GH�OD�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�GX�VHLQ�HW�RX�GH
O RYDLUH����/H�J|QH�3$/%��HVW�OH��HJ|QH�OH�SOXV�IU}TXHPPHQW�PXW}�GDQV�FHWWH�SU}GLVSRVLWLRQ��/ DQDO\VH�PRO}FXODLUH�HVW�U}DOLV}H�SDU�V}TXHQ{DJH�KDXW
G}ELW��1*6��G XQ�SDQHO�GH�J|QHV�G XWLOLW}�FOLQLTXH��&HWWH�DSSURFKH�SHUPHW�OD�G}WHFWLRQ�GH�YDULDQWV�SRQFWXHOV�HW�GH�&19��&HSHQGDQW�GHV�DQRPDOLHV
UHVSRQVDEOHV�VRQW�G}WHFW}HV�GDQV�VHXOHPHQW�����GHV�FDV��PDOJU}�XQH�KLVWRLUH�SHUVRQQHOOH�HW��IDPLOLDOH�}YRFDWULFH�/ XQH�GHV�K\SRWK|VHV�GH�FH
IDLEOH �WDX[ �G LGHQWL®FDWLRQ �G DQRPDOLH �PRO}FXODLUH �HVW �O ��H[LVWHQFH �G DXWUHV �YDULDQWV �GL°FLOHV �v �G}WHFWHU �SDU �OHV �WHFKQLTXHV �GH �J}QRW\SDJH
PRO}FXODLUH�GH�URXWLQH��FRPPH�OHV�YDULDQWV�VWUXFWXUDX[�WHOV�TXH�O LQVHUWLRQ�G }O}PHQWV�$OX��8Q�H[HPSOH�HVW�G}Mv�FRQQX�SDUPL�OHV�J|QHV�GH
SU}GLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH��LO�V DJLW�GH�O LQVHUWLRQ�$OX�GDQV�O H[RQ���GX�J|QH�%5&$��F����B���LQV$OX��GRQW�OD�IU}TXHQFH�HVW
SDUWLFXOL|UHPHQW�}OHY}H�GDQV�OD�SRSXODWLRQ�G RULJLQH�SRUWXJDLVH�

1RWUH�WUDYDLO�D�FRQVLVW}�v�UHFKHUFKHU�FH�W\SH�G DQRPDOLH�SDU�XQH�DQDO\VH�ELRLQIRUPDWLTXH�RSWLPLV}H�GHV�GRQQ}HV�LVVXHV�GX�SDQHO�GH�FDSWXUH�FLEO}H
XWLOLV} �HQ �URXWLQH� �LQFOXDQW �OHV �V}TXHQFHV �FRGDQWHV �HW �OHV �U}JLRQV �LQWURQLTXHV �¯DQTXDQWHV �GHV ��� �J|QHV �UHFRQQXV �G XWLOLW} �FOLQLTXH �GRQW �%5&$��
%5&$��HW�3$/%���&HWWH�DQDO\VH�SHUPHW�G LGHQWL®HU�OH�YDULDQW�F����B���LQV$OX�VXU�OH�J|QH�%5&$��HW�D�PLV�HQ�}YLGHQFH�XQ�QRXYHDX�YDULDQW�VWUXFWXUDO
VXU�OH�J|QH�3$/%����XQH�LQVHUWLRQ�GH�����ES�FRUUHVSRQGDQW�v�XQ�}O}PHQW�$OX�GH�W\SH�/,1(�/��GDQV�O H[RQ���GX�J|QH�3$/%���&HWWH�LQVHUWLRQ
V DFFRPSDJQH�GH�OD�G}O}WLRQ�GH����QXFO}RWLGHV�GH�O H[RQ���GH�3$/%��DX�QLYHDX�GX�SRLQW�GH�FDVVXUH�GH�O LQVHUWLRQ��*UxFH�v�GHV�FRQGLWLRQV�GH�3&5
$OX�VS}FL®TXH�VXLYL�G XQ�V}TXHQ{DJH�6DQJHU��QRXV�DYRQV�SX�FRQ®UPHU�ELRORJLTXHPHQW��OD�SU}VHQFH��OD�WDLOOH�HW�OD�V}TXHQFH�GH�O LQVHUWLRQ�$OX�SU}GLWH
SDU�DQDO\VH�ELRLQIRUPDWLTXH��&HWWH�LQVHUWLRQ�$OX�D�WU|V�SUREDEOHPHQW�XQ�HHW�SDWKRJ|QH�VRLW�SDU�G}FDODJH�GX�FDGUH�GH�OHFWXUH��S�*OQ���6HUIV��
VHORQ�OHV�SU}GLFWLRQV�LQ�VLOLFR��VRLW�SDU�XQ�HHW�VXU�O }SLVVDJH��&HW�}Y|QHPHQW�SRXUUDLW�~WUH�LVVX�G XQH�UHFRPELQDLVRQ�P}GL}H�SDU�GHV�V}TXHQFHV�$OX
SXLVTXH�XQ�DXWUH�}O}PHQW�$OX�GH�W\SH�/,1(�/��HVW�SU}VHQW�GDQV�O LQWURQ���DGMDFHQW�

&H�YDULDQW �D�}W}�LGHQWL®}�FKH]�XQH�SDWLHQWH�SU}VHQWDQW � �XQ�FDQFHU�GX�VHLQ�v����DQV� �VD�P|UH�HW �VD�JUDQG�P|UH�PDWHUQHOOH �}WDQW �G}F}G}HV�G XQ
FDQFHU�GX�VHLQ�VXUYHQX�UHVSHFWLYHPHQW�v�O xJH�GH����DQV�HW�����DQV�

&HWWH�}WXGH�PHW�HQ�}YLGHQFH�SRXU�OD�SUHPL|UH�IRLV�O LQVHUWLRQ�G XQ�}O}PHQW�$OX�GDQV�OD�V}TXHQFH�FRGDQWH�GX�J|QH�3$/%��}ODUJLVVDQW�DLQVL�OH�VSHFWUH
GHV�YDULDQWV�SDWKRJ|QHV�LPSOLTX}V�GDQV�OD��SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH��&H�U}VXOWDW�LOOXVWUH�O LQW}U~W�G XQH�DQDO\VH
ELRLQIRUPDWLTXH�RSWLPLV}H�SHUPHWWDQW�G LGHQWL®HU�FH�W\SH�G DQRPDOLH�DXVVL�ELHQ�VXU�GHV�GRQQ}HV�SURVSHFWLYHV�TXH�U}WURVSHFWLYHV�LVVXHV�GHV�SDQHOV
FLEO}V�XWLOLV}V��SRXU�OH�GLDJQRVWLF�GH�URXWLQH�



0$/$',(�'(6�25*$1(6�6(1625,(/6 6$1'5,1(�0$5/,1

���������$73�$��HVW�UHVSRQVDEOH�GH�QHXURSDWKLHV�DXGLWLYHV�LVROmHV�HW�V\QGURPLTXHV��V\QGURPH�&$326�

$XWHXUV��

VRSKLH�$&+$5'������/DXUHQFH�-21$5'������1DWDOLH�/281'21������0DULQH�3$52',������1DLPD�'(**28-������<YHV�6=1$-(5������6DQGULQH�0$5/,1����

���25/��+�SLWDO�1HFNHU��$3+3��3DULV��)UDQFH
���&505�6XUGLW}V�*}Q}WLTXHV��/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���25/��&505�6XUGLW}V�*}Q}WLTXHV��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���25/��&OLQLTXH�XQLYHUVLWDLUH�6DLQW�OXF��8&/���%UX[HOOHV��%HOJLTXH
���&HQWUH�GH�*}Q}WLTXH�KXPDLQH���&OLQLTXH�XQLYHUVLWDLUH�6DLQW�OXF��8&/���%UX[HOOHV��%HOJLTXH
���&505�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���6XUGLW}��1HXURSDWKLH�$XGLWLYH��$73�$���6\QGURPH�&HUHEUDO�$WD[LD�3HV�&DYXV�2SWLF�$WURSK\�6HQVRULQHXUDO�+HDULQJ�,PSDLUPHQW
�&$326�

5mVXPm��

/HV�QHXURSDWKLHV�DXGLWLYHV��1$��VRQW�XQH�HQWLW}�v�SDUW�SDUPL�OHV�VXUGLW}V�GH�SHUFHSWLRQ��HOOHV�VRQW�SRXU�OD�SUHPL|UH�IRLV�G}FULWHV�HQ�������,O�G}FULW
XQH� IRUPH� SDUWLFXOL|UH� GH� G}®FLHQFH� DXGLWLYH� DWWULEX}H� D�� XQH�PDXYDLVH� V\QFKURQLVDWLRQ� GHV� LQ¯X[� QHUYHX[� GDQV� OH� QHUI� FRFKO}DLUH�� /HV� 1$� VH
FDUDFW}ULVHQW�SDU�XQH�VH�ULH�GH�UH�VXOWDWV�SDUDGR[DX[�ORUV�GHV�LQYHVWLJDWLRQV�DXGLRORJLTXHV�TXL�OD�GLVWLQJXHQW�GHV�DWWHLQWHV�FRFKOH�DLUHV�KDELWXHOOHV�
/HV�SHUIRUPDQFHV�HQ�DXGLRPH�WULH�YRFDOH�VRQW�W\SLTXHPHQW�PRLQV�ERQQHV�TXH�FHOOHV�DWWHQGXHV��/H�SDWLHQW�HQWHQG�OHV�VRQV�PDLV�QH�FRPSUHQGV�SDV
OHV �SKUDVHV� �/HV �1$ �UHSU}VHQWHQW �� �v ���� �GHV �G}®FLHQFHV �DXGLWLYHV �HW �SHXYHQW �~WUH �FRQJ}QLWDOHV �RX �VHFRQGDLUHV� �GH �FDXVH �J}Q}WLTXH �RX
H[WULQV|TXH� �LVRO}HV�RX�V\QGURPLTXHV� �/ H°FDFLW}�GH�OD �U}KDELOLWDWLRQ�DXGLWLYH�HVW �OH �SOXV�VRXYHQW�FRUU}O}H�DYHF�OD �ORFDOLVDWLRQ�GX�G}®FLW �DXGLWLI ��
FHOOXOHV�FLOL}HV�LQWHUQHV��V\QDSVH�HQWUH�FHV�GHUQL|UHV�HW�OHV�®EUHV�QHUYHXVHV�VRXV�MDFHQWHV��RX�QHUI�FRFKO}DLUH��

8QH�}WXGH�GH�FRKRUWH�GH�FDV�SU}VHQWDQW�XQH�1$�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�FKH]�WURLV�SDWLHQWV�QRQ�DSSDUHQW}V�OH�P~PH�YDULDQW�SDWKRJ|QH
K}W}UR]\JRWH�GX�J|QH�$73�$���F�����*�!�$��S��*OX���/\V���G}Mv�UDSSRUW}H�FRPPH�UHVSRQVDEOH�GX�V\QGURPH�&$326��20,0����������/H�V\QGURPH
GH�&DSRV�DVVRFLH�XQH�EDLVVH�GH�O DXGLWLRQ�SURJUHVVLYH��XQH�DWURSKLH�RSWLTXH��XQH�K\SRWRQLH�HW�XQH�DWD[LH�F}U}EHOOHXVH��/ DWWHLQWH�HVW�G}FULWH
FRPPH�DSSDUDLVVDQW�GDQV�O HQIDQFH��DYHF�GHV�}SLVRGHV�DLJXV�I}EULOHV�GH�G}W}ULRUDWLRQ�QHXURORJLTXH�V DSSDUHQWDQW�v�GHV�HQF}SKDOLWHV��/HV�DXWUHV
YDULDQWV�$73�$��VRQW�UHVSRQVDEOHV�G DWWHLQWHV�QHXURORJLTXHV�GLVWLQFWHV���DWD[LHV�LVRO}HV��G\VWRQLHV�SDUNLQVRQLHQQHV�HW�K}PLSO}JLHV�DOWHUQDQWHV�GH
O
HQIDQFH��$73�$��FRGH�SRXU�OD�VRXV�XQLW}�DOSKD�GH�OD�1$��.��$73DVH����QHXURQH�VS}FL®TXH�ORFDOLV}H�GDQV�OHV�QHXURQHV�GX�JDQJOLRQ�VSLUDO�

/ xJH�PR\HQ�DX�GLDJQRVWLF�GH�OD�VXUGLW}�}WDLW�GH�����DQV��,OV�H[LVWDLHQW�FKH]�WRXV�XQH�GLVFRUGDQFH�LPSRUWDQWH�HQWUH�O DXGLRP}WULH�WRQDOH�HW�YRFDOH�
6HXO�XQ�SDWLHQW�SU}VHQWDLW�XQ�WDEOHDX�FOLQLTXH�}YRFDWHXU�GX�V\QGURPH�&$326�DYHF�G|V�O xJH�GH���DQV�GHV�}SLVRGHV�DLJXHV�I}EULOHV�DYHF�K\SRWRQLH
PDMHXUH�HW�U}JUHVVLRQ�GHV�DFTXLVLWLRQV��/ DWURSKLH�RSWLTXH�}WDLW�UHWURXY}H�FKH]�XQH�VHXOH�GHV�SDWLHQWHV��$XFXQ�FDV�QH�SU}VHQWDLW�G DWD[LH�GH�W\SH
QHXURORJLTXH�PDLV�XQ�G}®FLW�YHVWLEXODLUH�DYDLW�}W}�REMHFWLY}�FKH]�WRXV��1RWUH�}WXGH�PRQWUH�}JDOHPHQW�GH�ERQV�U}VXOWDWV�GH�O LPSODQWDWLRQ�FRFKO}DLUH
HQ�FDV�GH�QHXURSDWKLH�DXGLWLYH�DVVRFL}H�v�XQ�V\QGURPH�GH�&$326��DYHF�XQH�DP}OLRUDWLRQ�GH�OD�FRPSU}KHQVLRQ�GHV�PRWV�FKH]�OHV���SDWLHQWV���HW
FHX[�PDOJU}�OD�ORFDOLVDWLRQ�QHXURQDOH�GH�OD�SURW}LQH�G}IHFWXHXVH�

/D �PXWDWLRQ �S��*OX���/\V� �$73�$� �HVW �UHVSRQVDEOH �GH �FDV �LVRO}V �HW �V\QGURPLTXHV ��&$326� �GH �1$� �&H �GLDJQRVWLF �HVW �SUREDEOHPHQW �VRXV
GLDJQRVWLTX}�HQ�SDUWLFXOLHU�GDQV�OHV�IRUPHV�FOLQLTXHV�LVRO}HV��/ H°FDFLW}�GH�O LPSODQWDWLRQ�FRFKO}DLUH�UHWURXY}H�FKH]�QRV�SDWLHQWV�LQFLWH�v�UHFKHUFKHU
V\VW}PDWLTXHPHQW�FHWWH�FDXVH�GHYDQW�XQ�WDEOHDX�GH�1$�



0$/$',(6�266(86(6�(7�'(�/$�3($8 SDWULFN�YRXUF
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���������(WXGH�GX�JlQH�5$6$��GDQV�XQH�FRKRUWH�GH�����HQIDQWV�DYHF�PDOIRUPDWLRQV�FDSLOODLUHV�DX�QLYHDX�GHV�PHPEUHV
LQImULHXUV���UmVXOWDWV�GH�OD�FRKRUWH�QDWLRQDOH�&21$3(

$XWHXUV��

FKDUORWWH�YH\UDW�GXUHEH[������0DULQH�'XULHX[�YHUGH������MXOLHWWH�0$=(5((8:�+$87,(5������2OLYLD�%2&&$5$������OXGRYLF�0$57,1������&KULVWLQH
&+,$9(5,1,������&DWKHULQH�(6&+$5'������1DWKDOLH�%(1(721������3LHUUH�9$%5(6������$OLQH�%(57+(/27�������*}UDUG�/RUHWWH������VRSKLH�/('8&4�����
0DKWDE�6DPLPL������&KULVWLDQ�5�$QGUHV�������$JQ|V�&DLOOH�������3DWULFN�9RXUF
K�������$QQDEHO�0DUXDQL�����

�����,QVHUP�8������WRXUV��)UDQFH
���'HUPDWRORJLH��&+8�GH�7RXUV��7RXUV��)UDQFH
���'HUPDWRORJLH��&+8�GH�7RXORXVH��WRXORXVH��)UDQFH
���'HUPDWRORJLH��&+8�1HFNHU���3DULV��)UDQFH
���'HUPDWRORJLH��&+8�$QJHUV��DQJHUV��)UDQFH
���'HUPDWRORJLH��&+8�1LFH��1LFH��)UDQFH
���'HUPDWRORJLH��&+8�5HLPV��UHLPV��)UDQFH
���'HUPDWRORJLH��&+�/H�0DQV��OH�PDQV��)UDQFH
���'HUPDWRORJLH��&+8�'LMRQ��GLMRQ��)UDQFH
����8�����,16(50�8QLYHUVLW}�GH�7RXUV��&+8�GH�7RXUV��WRXUV��)UDQFH
����8�����,QVHUP�XQLYHUVLW}�GH�7RXUV��6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�PRO}FXODLUH��&+58�GH�7RXUV��7RXUV��)UDQFH
����,QVHUP�������&+8�GH�7RXUV��7RXUV��)UDQFH
����8�����,16(50�8QLYHUVLW}�GH�7RXUV��&+58�GH�7RXUV��7RXUV��)UDQFH
����'HUPDWRORJLH��&+8�GH�7RXUV��WRXUV��)UDQFH

0RWV�FOHIV���'HUWRPDORJLH��DQRPDOLHV�YDVFXODLUHV��5$6$�

5mVXPm��

/HV�SDWLHQWV�DWWHLQWV�GH�PDOIRUPDWLRQ�FDSLOODLUH�DUW}ULRYHLQHXVH��&0�$90���PDODGLH�K}U}GLWDLUH�DXWRVRPLTXH�GRPLQDQWH��SU}VHQWHQW�IU}TXHPPHQW
GHV�PXWDWLRQV�GDQV�OH�J|QH�FRGDQW�OD�SURW}LQH�5DV�3����5$6$����/HV�REMHFWLIV�GH�FHWWH�}WXGH�}WDLHQW�GH�G}WHUPLQHU�OD�IU}TXHQFH�GHV�YDULDQWV
J}Q}WLTXHV�GDQV�OH�J|QH�5$6$��GDQV�XQH�FRKRUWH�QDWLRQDOH�PXOWLFHQWULTXH�IUDQ{DLVH�G HQIDQWV��xJ}V�GH���v����DQV��DYHF�DSSDULWLRQ�VSRUDGLTXH�GH
PDOIRUPDWLRQV �FDSLOODLUHV�&0� �DX �QLYHDX �GHV �MDPEHV� �HW �GH �UHFKHUFKHU �GHV �FRUU}ODWLRQV �J}QRW\SH�SK}QRW\SH� �/
$'1�D �}W} �H[WUDLW �v �SDUWLU
G }FKDQWLOORQV �VDQJXLQV� �7RXV �OHV �H[RQV �GX �J|QH �5$6$� �RQW �}W} �DPSOL®}V �SXLV �V}TXHQF}V� �3DUPL �OHV ���� �HQIDQWV �DQDO\V}V� �� �SU}VHQWDLHQW �GHV
YDULDQWV�K}W}UR]\JRWHV���������GH�5$6$���4XDWUH�YDULDQWV�DYDLHQW�G}Mv�}W}�LGHQWL®}V����}WDLHQW�QRXYHDX[��&KH]�OHV�HQIDQWV�SRUWHXUV�GH�YDULDQWV�GH
5$6$���OHV�PDOIRUPDWLRQV�FDSLOODLUHV�}WDLHQW�SOXV�IU}TXHPPHQW�ELODW}UDOHV�HW �PXOWLIRFDOHV� �(Q�FRQFOXVLRQ� �GHV�YDULDQWV�GX�J|QH�5$6$��VRQW
UDUHPHQW�REVHUY}V�FKH]�OHV�HQIDQWV�DYHF�PDOIRUPDWLRQ�FDSLOODLUH�VSRUDGLTXH�GHV�PHPEUHV�LQI}ULHXUV�VDQV�&0�$90��(WXGH�HQ�OLHQ�DYHF�OH�*URXSH�GH
5HFKHUFKH�GH�OD�6RFL}W}�)UDQ{DLVH�GH�'HUPDWRORJLH�3}GLDWULTXH�



1(852*c1c7,48( 6,+$0�+$//$/

���������$QDO\VH�PROmFXODLUH�GX�JlQH�0HFS��(WXGH�UmWURVSHFWLYH�GH����DQQmHV�GH�SUDWLTXH�DX�/DERUDWRLUH�FHQWUDO�GH�ELRFKLPLH
GX�&+8�0XVWDSKD

$XWHXUV��

6,+$0�+$//$/������%RXFKUD�RXDKGL������0DQHO�5H]NL������/\|V�<DUJXL����

���/DERUDWRLUH�FHQWUDO�GH�%LRFKLPLH��&+8�0XVWDSKD�$OJHU�$OJ}ULH��$OJHU��$OJ}ULH
���/DERUDWRLUH�&HQWUDO�GH�%LRFKLPLH��&+8�0XVWDSKD��DOJHU��$OJ}ULH
���/DERUDWRLUH�&HQWUDO�GH�%LRFKLPLH��&+8�0XVWDSKD��$OJHU��$OJ}ULH

0RWV�FOHIV���*}Q}WLTXH��0HFS���UHWW�V\QGURPH��PXWDWLRQ

5mVXPm��

/H�V\QGURPH�GH�5HWW��GhFULW�FKH]�OD�ILOOH��VH�FDUDFWhULVH�SDU�XQ�WURXEOH�JUDYH�HW�JOREDO�GX�GhYHORSSHPHQW
GX�V\VWgPH�QHUYHX[�FHQWUDO�

,O�HVW�FDXVh�SDU�GHV�PXWDWLRQV�GX�JgQH�0HFS���PHWK\O�&S*�ELQGLQJ�SURWHLQ����HQ�;T����TXL�FRPSUHQG��
H[RQV��GRQW�OH�SUHPLHU�HVW�QRQ�FRGDQW�

3OXV�GH�����PXWDWLRQV�RQW�hWh�GhFULWH�d�FH�MRXU�

/H�GLDJQRVWLF�GX�V\QGURPH�GH�5HWW��QH�SHXW�VH�IDLUH�TXH�VXU�OD�EDVH�GH�O
H[DPHQ�FOLQLTXH��LO�HVW�FRQILUPh
VHFRQGDLUHPHQW�SDU�GHV�WHFKQLTXHV�PROhFXODLUH��$PSOLILFDWLRQ�VhTXHQfDJH�GLUHFW��

8QH�DQDO\VH�JOREDOH�GH�OD�VhTXHQFH�FRGDQWH�GX�JgQH�0(&3��FKH]�����SDWLHQWHV�DOJhULHQQHV��QRXV�D
SHUPLV�GpLGHQWLILHU�SOXVLHXUV�DQRPDOLHV�PROhFXODLUH�IUhTXHPPHQW�GhFULWH�GDQV�OD�OLWWhUDWXUH�
HVVHQWLHOOHPHQW�DX�QLYHDX�GH�OpH[RQ�����LO�VpDJLW�GH�PXWDWLRQV�IDX[�VHQV��PXWDWLRQV�QRQ�VHQV��HW�PXWDWLRQV
IUDPHVKLIW�GH�W\SH�GhOhWLRQ�

&H�WUDYDLO�QRXV�D�SHUPLV�GphWLTXHWHU���PXWDWLRQV�QRQ�GhFULWHV�GDQV�OD�OLWWhUDWXUH��VShFLILTXH�d�QRWUH
SRSXODWLRQ�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)
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���������5mFXUUHQFH�G
DUWKURJU\SRVH�FRQJmQLWDOH���LGHQWLzFDWLRQ�G
XQH�QRXYHOOH�PXWDWLRQ�GDQV�&+67���SDU�IRFXVHG�H[RGH�HQ
WULR

$XWHXUV��

*XLOODXPH�-('5$6=$.������)DQQ\�025219$/������1R}PLH�&(/721������0DWKLOGH�38-$/7(������)ORUHQFH�-2%,&������6DUD�&267$17,1,������+HQUL�&23,1
�����*LOOHV�025,1����

���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH���&+8�$PLHQV��$0,(16��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�FRQVWLWXWLRQQHOOH��&+8�$PLHQV��$0,(16��)UDQFH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��&+8�$PLHQV��$0,(16��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�$PLHQV��$0,(16��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH�HW�2QFRJ}Q}WLTXH��&+8�$PLHQV��$0,(16��)UDQFH

0RWV�FOHIV���&+67����H[RPH��DUWKURJU\SRVH��GLDJQRVWLF�SU}QDWDO

5mVXPm��

/ DUWKURJU\SRVH �FRQJ}QLWDOH �G}VLJQH �XQ �HQVHPEOH �GH �SDWKRORJLHV �D\DQW �SRXU �FDUDFW}ULVWLTXH �GHV �FRQWUDFWXUHV �DUWLFXODLUHV �LQ �XWHUR� �®[DQW �OHV
DUWLFXODWLRQV�HQ�¯H[LRQ�RX�HQ�H[WHQVLRQ��/
DUWKURJU\SRVH�SHXW�~WUH�LVRO}H�RX�V\QGURPLTXH��HW�OH�SURQRVWLF�HVW�G}SHQGDQW�GX�WHUPH�G
DSSDULWLRQ�HW�GH
VLJQHV�DVVRFL}V��/
LGHQWL®FDWLRQ�GH�OD�FDXVH�PRO}FXODLUH�VRXV�MDFHQWH�HVW�LPSRUWDQWH�SRXU�SHUPHWWUH�XQH�SULVH�HQ�FKDUJH�DGDSW}H�GH�OD�JURVVHVVH�
6XU�OH�SODQ�J}Q}WLTXH��FH�JURXSH�GH�SDWKRORJLH�D�GHV�RULJLQHV�PXOWLSOHV��OH�SOXV�VRXYHQW�PRQRJ}QLTXHV��DYHF�WRXW�W\SH�GH�WUDQVPLVVLRQ��$�FH�MRXU�
����J|QHV�SRXYDQW�~WUH�UHVSRQVDEOHV�G DUWKURJU\SRVH�FRQJ}QLWDOH�VRQW�FRQQXV�

1RXV�UDSSRUWRQV�OH�FDV�G
XQ�FRXSOH�VDQV�DQW}F}GHQW�SDUWLFXOLHU�D\DQW�HX�VXU�GHX[�JURVVHVVHV�VXFFHVVLYHV�XQ�IRHWXV�SU}VHQWDQW�XQH�DUWKURJU\RSVH
FRQJ}QLWDOH�V\QGURPLTXH��HQ�DVVRFLDWLRQ�v�GHV�DQRPDOLHV�F}U}EHOOHXVHV���/
}WXGH�D�SRUW}�VXU�OD�U}DOLVDWLRQ�G
XQ�IRFXVHG�H[RPH��SDQHO�GH�����
J|QHV��HQ�WULR�VXU�OH�SUHPLHU�IRHWXV�HW�OHV�SDUHQWV�SXLV�FRQ®UPDWLRQ�VXU�OH�VHFRQG�IRHWXV�

/H�IRFXVHG�H[RPH�D�SHUPLV�G
LGHQWL®HU�HQYLURQ��������YDULDQWV�SDU�}FKDQWLOORQ� �$SU|V�DSSOLFDWLRQ�GH�®OWUHV�EDV}HV�VXU�OD�IU}TXHQFH�GHV�YDULDQWV
GDQV�OD�SRSXODWLRQ�J}Q}UDOH�HW�VXU�OD�FRQV}TXHQFH�DX�QLYHDX�SURW}LTXH�GHV�YDULDQWV��SXLV�HQ�DSSOLTXDQW�XQH�VWUDW}JLH�G
H[FOXVLRQ�GH�YDULDQWV�EDV}H
VXU�XQH�K\SRWK|VH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��QRXV�DYRQV�H[FOX�O
HQVHPEOH�GHV�YDULDQWV�VDXI�XQ��,O�V
DJLW�GX�YDULDQW�KRPR]\JRWH�IDX[�
VHQV�F����&�!�*�S��&\V���7US��GDQV�O
H[RQ���GX�J|QH�&+67���

/H�J|QH�&+67���TXL�FRGH�SRXU�XQH�GHUPDWDQ�VXOIDWDVH��/HV�PXWDWLRQV�GH�FH�J|QH�VRQW�FRQQXHV�SRXU�~WUH�UHVSRQVDEOHV�PXWDWLRQ�GH�FH�J|QH�GX
V\QGURPH�G (KOHUV�'DQORV�PXVFXOR�FRQWUDFWXUDO�FKH]�XQH�TXDUDQWDLQH�GH�SDWLHQWV�GDQV�OH�PRQGH��&LQT�FDV�GH�SU}VHQWDWLRQ�DQW}QDWDOH�RQW�}W}
UDSSRUW}V�v�FH�MRXU��DYHF�XQ�SK}QRW\SH�FRPSDWLEOH�v�FHOXL�GHV�IRHWXV�GH�FHWWH�}WXGH�

/H�YDULDQW�LGHQWL®}�FKH]�OHV�I�WXV�Q D�MDPDLV�}W}�UDSSRUW}�v�FH�MRXU��LO �FRQFHUQH�XQH�F\VW}LQH�ORFDOLV}H�GDQV�OH�GRPDLQH�FDWDO\WLTXH�GH�O
HQ]\PH�
DFLGH�DPLQ}�HVVHQWLHO�v�OD�VWUXFWXUH�WULGLPHQVLRQQHOOH�GH�OD�SURW}LQH�HQ�UDLVRQ�GH�OD�SU}VHQFH�G
XQ�SRQW�GLVXOIXUH�

/
DQDO\VH�GH�OD�IUDFWLRQ�DOO}OLTXHV�GH�O
HQVHPEOH�GHV�YDULDQWV�GX�IRFXVHG�H[RPH�D�}JDOHPHQW�SHUPLV�GH�PRQWUHU�TXH�FH�YDULDQW�KRPR]\JRWH�}WDLW
SU}VHQW�DX�VHLQ�G
XQ�JUDQGH�U}JLRQ�G
KRPR]\JRWLH�G
HQYLURQ����0E��UH¯HW�G
XQH�FRQVDQJXLQLW}�GX�FRXSOH�TXL�Q
}WDLW�SDV�FRQQXH�

&HWWH�}WXGH�PRQWUH�OD�SHUWLQHQFH�GH�U}DOLVHU�FH�W\SH�G
}WXGH�HQ�WULR�SRXU�LGHQWL®HU�OD�FDXVH�PRO}FXODLUH�GH�V\QGURPH�GH�SU}VHQWDWLRQ�DQW}QDWDOH
V}Y|UH�SRXYDQW�E}Q}®FLHU�G
XQH�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH�



1(852*c1c7,48( PDUWD�VSRGHQNLHZLF]

���������/xLQWmUnW�GH�OD�Um�DQDO\VH�GHV�DQDO\VHV�JmQmWLTXHV���h�SURSRV�GH�GHX[�FDV

$XWHXUV��

0DUWD�6SRGHQNLHZLF]������(YDQ�*RX\������*XLOODXPH�-RXUHW������*DHWDQ�/HVFD������(OLVH�%RXGU\�/DELV������%RULV�.HUHQ������(PLOLH�/DQGDLV������0DUWLQH
'RFR�)HQ]\����

���J}Q}WLTXH���&+8�5HLPV��5HLPV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ�&156�805�������,16(50�8������&15/��8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ���*+(��/\RQ��+RVSLFHV
&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���8)�&\WRJ}QRPLTXH�GHV�'}®FLHQFHV�,QWHOOHFWXHOOHV�HW�$QRPDOLHV�GX�'}YHORSSHPHQW��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH��&+58�/LOOH��/LOOH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH���+RSLWDO�3LWL}�6DOSHWUL|UH��$3�+3��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH���&+8�5HLPV��5HLPV��)UDQFH

0RWV�FOHIV���DQDO\VHV�J}Q}WLTXHV��FDV�FOLQLTXH��H[RPH��&*+��QHXURJ}Q}WLTXH

5mVXPm��

/ HVVRU�GHV�DQDO\VHV�J}Q}WLTXHV�SHUPHW�GH�SU}FLVHU�XQ�GLDJQRVWLF�FKH]�GH�SOXV�HQ�SOXV�GH�SDWLHQWV��/HV�U}VXOWDWV�Q}JDWLIV�SHXYHQW�SDUIRLV�~WUH�GXV�v
XQH�®OWUDWLRQ�WURS�UHVWULFWLYH�

'DQV�FH�WUDYDLO�QRXV�DERUGRQV�GHX[�FDV�FOLQLTXHV�SRXU�OHVTXHOV�OD�U}�DQDO\VH�GH�O DQDO\VH�&*+�HW�H[RPH��RQW�SHUPLV�GH�SU}FLVHU�XQ�GLDJQRVWLF�

/H�SUHPLHU�FDV�PRQWUH�TX LO�HVW�LPSRUWDQW�GH�FRQVLG}UHU�OD�U}VROXWLRQ�GHV�H[DPHQV�J}Q}WLTXHV��&H�SUHPLHU�SRLQW�HVW�LOOXVWU}�SDU�OH�FDV�G XQH�IUDWULH
GH�GHX[��RULJLQDLUH�GH�0D\RWWH��DWWHLQWV�G XQH�HQF}SKDORSDWKLH�}SLOHSWLTXH��/H�SOXV�xJ}�HVW�G}F}G}�v�O xJH�GH����PRLV��3DUPL�OHV�H[DPHQV
J}Q}WLTXHV��O DQDO\VH�3$*(0�HW�XQH�&*+�U}VROXWLRQ�PR\HQQH����N%�}WDLHQW�Q}JDWLIV��6RQ�SHWLW�IU|UH�DYHF�OH�P~PH�WDEOHDX�FOLQLTXH�D�HX�}JDOHPHQW
XQH�&*+�TXL�D�PLV�HQ�}YLGHQFH�XQH�PLFURG}O}WLRQ�GH�����N%��KRPR]\JRWH��HPSRUWDQW�OHV�H[RQV���v���GX�J|QH�::2;��LPSOLTX}V�GDQV�OHV
HQF}SKDORSDWKLHV�}SLOHSWLTXHV�UHWURXY}V�v�O }WDW�K}W}UR]\JRWH�FKH]�OHV�SDUHQWV��&H�YDULDQW�D�}JDOHPHQW�}W}�UHWURXY}�FKH]�OH�SUHPLHU�IU|UH�

/H �GHX[L|PH �FDV �LOOXVWUH �O LPSRUWDQFH �GH �UHGLVFXWHU �OHV �FULW|UHV �GH �®OWUDWLRQ �GHV �YDULDQWV� �&H �GHX[L|PH �SRLQW �HVW �LOOXVWU} �SDU �OH �FDV �G XQ �JDU{RQ
G RULJLQH�WXUTXH�LVVX�G XQH�IDPLOOH�FRQVDQJXLQH��xJ}�GH���PRLV��SU}VHQWDQW�XQH�K\SRWRQLH�HW�XQ�UHWDUG�SV\FKRPRWHXU��6XU�OH�SODQ�J}Q}WLTXH�
O DQDO\VH�PRO}FXODLUH�GX�3UDGHU�:LOOL�}WDLW�Q}JDWLYH��OD�&*+�QH�UHWURXYDLW�SDV�GH�G}V}TXLOLEUH�FKURPRVRPLTXH�HQ�OLHQ�DYHF�OH�WDEOHDX�FOLQLTXH��/D
UHOHFWXUH�GH�O H[RPH�D�PLV�HQ�}YLGHQFH�XQ�YDULDQW�GH�VLWH�GH�GRQQHXU�LQWURQLTXH��HQWUDLQDQW�WU|V�SUREDEOHPHQW�XQH�DQRPDOLH�GH�O }SLVVDJH�v�O }WDW
KRPR]\JRWH��UHWURXY}�v�O }WDW�K}W}UR]\JRWH�FKH]�OHV�SDUHQWV�

/H�EXW�GH�FH�WUDYDLO�HVW�GH�VHQVLELOLVHU�h�OD�UHOHFWXUH�GHV�DQDO\VHV�JmQmWLTXHV�GDQV�OH��FDV�GH�WDEOHDX[�mYRFDWHXUV�GH�SDWKRORJLHV
JmQmWLTXHV��QRWDPPHQW�VLWXDWLRQV�GH�UmFLGLYH�GxXQH��SDWKRORJLH�IDPLOLDOH�HW�FRQVDQJXLQLWm�



0$/$',(6�1(852086&8/$,5(6 %5812�)5$1&28

���������([SORUDWLRQV�PROmFXODLUHV�HW�([RPHV�FLEOmV�GHV�1HXURSDWKLHV�3mULSKmULTXHV�+mUmGLWDLUHV�&HQWUH�1DWLRQDO�GH�5mImUHQFH
GHV�0DODGLHV�5DUHV��&1505��GX�&+8�%LFnWUH�

$XWHXUV��

%UXQR�)UDQFRX���������*XLOOHPHWWH�%HDXGRQQHW������0}OLVVD�1
'}EL������&KULVWRSKH�+DELE������$OH[LV�3URXVW������-}U�PH�%RXOLJDQG���������'DYLG�$GDPV
�����$QQH�*XLRFKRQ�0DQWHO���������$QGRQL�(FKDQL]�/DJXQD����

���*}Q}WLTXH�3KDUPDFRJ}Q}WLTXH�HW�+RUPRQRORJLH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���805�6������,QVHUP�HW�)DFXOW}�GH�0}GHFLQH�8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��,QVHUP��/H�.UHPOLQ�%LF~WUH��)UDQFH
���1HXURORJLH�$GXOWH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���3ODWHIRUPH�G ([SHUWLVH�3DULV�6XG�0DODGLHV�5DUHV��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���1*6��&KDUFRW�0DULH�7RRWK��+6$1��G+01

5mVXPm��

,QWURGXFWLRQ

/HV�QHXURSDWKLHV�VHQVLWLYRPRWULFHV�K}U}GLWDLUHV��+061��RX�PDODGLH�GH�&KDUFRW�0DULH�7RRWK�IRUPHQW�XQ�JURXSH�GH�SDWKRORJLHV�H[WU~PHPHQW
K}W}URJ|QHV�VXU�OHV�SODQV�FOLQLTXH� �}OHFWULTXH�HW �J}Q}WLTXH� �(OOHV�RQW�XQH�EDVH�J}Q}WLTXH�FRPPXQH�DYHF�G DXWUHV�PDODGLHV�� �QHXURSDWKLHV
VHQVLWLYHV�HW �DXWRQRPLTXHV� �QHXURSDWKLHV�PRWULFHV�GLVWDOHV� �SDUDSO}JLHV�VSDVWLTXHV� �DWD[LHV�VSLQRF}U}EHOOHXVHV� �'DQV�OH�FDGUH�GX�GLDJQRVWLF
PRO}FXODLUH�G +061��OH�VFUHHQLQJ�PRO}FXODLUH�GH�OD�GXSOLFDWLRQ���S����PXWDWLRQ�OD�SOXV�IU}TXHQWH��HVW�U}DOLV}�HQ�SUHPL|UH�LQWHQWLRQ��SXLV�OH
V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ��1*6��SHUPHW�G H[SORUHU�VLPXOWDQ}PHQW�GH�QRPEUHX[�J|QHV�SRWHQWLHOOHPHQW�HQ�FDXVH�

�

3DWLHQWV��0DWmULHOV�HW�PmWKRGHV

1RXV�DYRQV�}WXGL}�����SDWLHQWV�FDV�LQGH[������GX�&+8�%LF~WUH������G DXWUHV�&+8���3LWL}�6DOS~WUL|UH��1HFNHU��7URXVVHDX��/DULERLVL|UH��5HLPV��5RXHQ��
SDU�XQH�DSSURFKH�1*6�G XQ�SDQHO�GH����SXLV����J|QHV��SDWLHQWV�HQVXLWH�GLVFXW}V�HQ�U}XQLRQ�GH�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH��5&3��SDU�OHV
ELRORJLVWHV�PRO}FXODLUHV�HW�OHV�FOLQLFLHQV��/HV�YDULDQWV�J}Q}WLTXHV�G LQW}U~W�DORUV�UHWHQXV�VRQW�FRQ®UP}V�SDU�V}TXHQ{DJH�6DQJHU�

�

5mVXOWDWV

/D�GXSOLFDWLRQ���S���HVW�SRVLWLYH�GDQV�����GHV�FDV��&07�D���/H�1*6�UHWURXYH�XQH�PXWDWLRQ�FDXVDWLYH�GDQV�����GHV�FDV�GH�%LF~WUH�HW�����GHV�FDV
KRUV�%LF~WUH��UH¯HW�G XQ�UHFUXWHPHQW�GL}UHQW��/H�SRXUFHQWDJH�GH�GLDJQRVWLF�SRVLWLI �GLPLQXH�DYHF�O xJH�GH�G}EXW�GHV�V\PSW�PHV�HW�HQ�O DEVHQFH
G KLVWRLUH�IDPLOLDOH��'DQV�XQ�WLHUV�GHV�FDV��XQ�YDULDQW�GH�VLJQL®FDWLRQ�LQFHUWDLQH�HVW�PLV�HQ�}YLGHQFH�

/HV �5&3�SHUPHWWHQW �GH �UHWHQLU �OHV �YDULDQWV �J}Q}WLTXHV �G LQW}U~W� �SURSRVHU �G DXWUHV �H[DPHQV��SDQHO �P}WDEROLTXH�PLWRFKRQGULDO �� �ELRFKLPLH
VS}FLDOLV}H� �LPDJHULH�� �G DVVXUHU �OH �FRQVHLO �J}Q}WLTXH� �G LGHQWL®HU �OHV �IDPLOOHV �FDQGLGDWV �v �GHV �DSSURFKHV �SDQJ}QRPLTXH ��DQDO\VH �GH �OLDLVRQ
J}Q}WLTXH��V}TXHQ{DJH�G H[RPH�HQWLHU���3DUDOO|OHPHQW�QRXV�DYRQV�G}YHORSS}�XQ�IRUPXODLUH�GH�GHVFULSWLRQ�SK}QRW\SLTXH�VWDQGDUGLV}�HW�XQH�EDVH
GH�GRQQ}HV�FOLQLTXHV�HW�J}Q}WLTXHV��3\WKLH9DU��

�

&RQFOXVLRQ

/H�SDQHO�GH�J|QHV�H[SORU}V�SDU�1*6�D�SHUPLV�GH�U}GXLUH�O HUUDQFH�GLDJQRVWLTXH��/D�SHUIRUPDQFH�GH�FHWWH�DQDO\VH�YDULH�HQ�IRQFWLRQ�GX�UHFUXWHPHQW
GHV�FHQWUHV��xJH��SK}QRW\SH��KLVWRLUH�IDPLOLDOH����'DQV�XQ�WLHUV�GHV�FDV��XQ�YDULDQW�GH�VLJQL®FDWLRQ�LQFHUWDLQH�Q}FHVVLWH�OH�G}FOHQFKHPHQW�G H[DPHQV
FRPSO}PHQWDLUHV��}WXGH�IDPLOLDOH��YDOLGDWLRQ�IRQFWLRQQHOOH��DJU}JDWLRQ�GH�FDV���&H�SURJU|V�WHFKQLTXH�HVW�v�O RULJLQH�v�OD�IRLV�G XQH�DP}OLRUDWLRQ�GX
GLDJQRVWLF�HW�GH�O }FORVLRQ�GH�QRXYHOOHV�TXHVWLRQV�

3LlFH�MRLQWH���3RVWHUB8368'B1HXURSDWKLHV�SHULSKHULTXHVB),/1(086BY�&OHDQ�'$�GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 $51$8'�%581((/

���������/D�ELNXQLQH���XQ�QRXYHDX�ELRPDUTXHXU�VDQJXLQ�GHV�OLQNmURSDWKLHV

$XWHXUV��

1LNROHWW�6=$%2������6RUD\D�6$.+,������-RKDQQH�'8%$,/������:DOLG�+$28$5,������7KLHUU\�'835(���������6DQGULQH�98,//$80,(5�%$5527���������0,&+27
&DUROLQH������&}OLQH�+8%(5������.DWHOO�3(2&
+������1DWKDOLH�6(7$������9DO}ULH�&250,(5�'$,5(������$51$8'�%581((/�������

���6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH�HW�&HOOXODLUH��$3�+3�+�SLWDO�%LFKDW��3DULV��)UDQFH
���,16(50������,QVWLWXW�,PDJLQH��3DULV��)UDQFH��,16(50��3DULV��)UDQFH
���,16(50�805������}TXLSH����,16(50��&KDWHQD\�0DODEU\��)UDQFH
���,16(508������3DULV��)UDQFH��,16(50��3DULV��)UDQFH

0RWV�FOHIV���ELNXQLQH��OLQN}URSDWKLHV��SURW}RJO\FDQHV��ELRPDUTXHXU��FKRQGURG\VSODVLH

5mVXPm��

,QWURGXFWLRQ

/D�ELNXQLQH�HVW�XQ�SURW}RJO\FDQH�FLUFXODQW�V\QWK}WLV}�SDU�OH�IRLH��(OOH�SRUWH�XQH�FKDLQH�JO\FRVDPLQRJO\FDQH��*$*��GH�W\SH�FKRQGUR�WLQH�VXOIDWH��&6�
IRUP}H�G XQ�W}WUD�VDFFKDULGH��*OF$�*DO�*DO�;\O�2�6HU��FRPPXQ�v�WRXV�OHV�SURW}RJO\FDQHV��VXLYL�GH����������PRWLIV�GL�VDFFKDULGLTXHV���*DO1$F�*OF$�
���/HV�OLQN}URSDWKLHV�VRQW�GHV�PDODGLHV�J}Q}WLTXHV�UDUHV�FRUUHVSRQGDQW�HVVHQWLHOOHPHQW�v�GHV�G}®FLWV�GHV�HQ]\PHV�UHVSRQVDEOHV�GH�OD�V\QWK|VH�GX
W}WUD�VDFFKDULGH��[\ORV\OWUDQVIHUDVHV���;</7��RX�;</7����JDODFWRV\OWUDQVIHUDVHV���%�*$/7��HW�%�*$/7���JOXFXURQ\OWUDQVIHUDVH���%�*$7���DYHF�XQ
LPSDFW �VXU �OD �V\QWK|VH�GH�OD �SOXSDUW �GHV�SURW}RJO\FDQHV� �&OLQLTXHPHQW� �OHV �OLQN}URSDWKLHV �VH�PDQLIHVWHQW �SDU �GHV�VLJQHV�RVW}R�DUWLFXODLUHV
�RVW}RS}QLH�DYHF�IUDFWXUHV��OX[DWLRQV��V\QRVWRVH��F\SKRVFROLRVH��UHWDUG�GH�FURLVVDQFH��DVVRFL}V�v�XQ�UHWDUG�GH�G}YHORSSHPHQW��'HV�FDUGLRSDWKLHV
RQW �}JDOHPHQW �}W} �G}FULWHV� �$FWXHOOHPHQW� �OH �GLDJQRVWLF �GHV �OLQN}URSDWKLHV �UHSRVH �VXU �OD �SU}VHQWDWLRQ �FOLQLTXH �HW �HVW �FRQ®UP} �SDU �OHV �DQDO\VHV
J}Q}WLTXHV��1RXV�PRQWURQV�LFL�TXH�OHV�OLQN}URSDWKLHV�VRQW�v�O RULJLQH�GH�OD�SU}VHQFH�GH�IRUPHV�DQRUPDOHV�GH�OD�ELNXQLQH�VDQJXLQH�SRXYDQW�~WUH
XWLOLV}HV�FRPPH�GHV�QRXYHDX[�ELRPDUTXHXUV�GH�FHV�PDODGLHV��

0DWmULHO�HW�0mWKRGHV

3ODVPDV�V}UXPV�GH�SDWLHQWV�W}PRLQV��Q ����HW�GH�SDWLHQWV�DYHF�OLQN}URSDWKLH�GLDJQRVWLTX}V�SDU�V}TXHQ{DJH�6DQJHU���%�*$/7���Q �����%�*$/7�
�Q ���� �%�*$7���Q ���� �&+6<���Q ��� �3DSLHUV �*XWKULH �GH�SDWLHQWV �W}PRLQV��Q ��� �'}WHFWLRQ�GHV�GL}UHQWHV�IRUPHV�GH�OD �ELNXQLQH�FLUFXODQWH�SDU
:HVWHUQ�EORW�DSU|V�}OHFWURSKRU|VH�3$*(�6'6�HW�}OHFWURSKRU|VH�ELGLPHQVLRQQHOOH���'��

5mVXOWDWV

/
DQDO\VH�GHV�}FKDQWLOORQV�W}PRLQV�D�SHUPLV�GH�GLVWLQJXHU�XQH�ODUJH�EDQGH�SURW}LTXH��a���N'D��FRUUHVSRQGDQW�v�OD�ELNXQLQH�SRUWDQW�XQH�FKDLQH�&6
HW�XQH�®QH�EDQGH�FRUUHVSRQGDQW�v�OD�ELNXQLQH�OLEUH��a����N'D���&KH]�OHV�SDWLHQWV�DWWHLQWV�GH�OLQN}URSDWKLH��OHV�SUR®OV�RQW�PRQWU}�OD�SU}VHQFH�GH
IRUPHV�DQRUPDOHV�GH�OD�ELNXQLQH��������N'D���HQ�DFFRUG�DYHF�O H[LVWHQFH�G XQ�EORFDJH�HQ]\PDWLTXH�DX�QLYHDX�GHV�GL}UHQWHV�}WDSHV�SU}FRFHV�GH�OD
V\QWK|VH�GH�OD�FKDLQH�&6��%LHQ�TX HQFRUH�OLPLW}V�v�XQ�IDLEOH�QRPEUH�GH�SDWLHQWV��FHV�SUR®OV�SU}VHQWHQW�G RUHV�HW�G}Mv�XQ�LQW}U~W�SRXU�XQ�G}SLVWDJH
UDSLGH �HW �IDFLOH �GHV �OLQN}URSDWKLHV� �3DU �DLOOHXUV� �O DQDO\VH �SDU �}OHFWURSKRU|VH ��' �GHV �GL}UHQWHV �IRUPHV �DQRUPDOHV �D �PRQWU} �GHV �SUR®OV �WU|V
VS}FL®TXHV�SHUPHWWDQW�GH�GLVWLQJXHU��YRLUH�GH�FLEOHU�OHV�GL}UHQWHV�PXWDWLRQV�FDXVDOHV�HQYLVDJ}HV�

&RQFOXVLRQ

1RXV �PRQWURQV �TXH �OHV �LVRIRUPHV �GH �OD �ELNXQLQH �VDQJXLQH �VRQW �GHV �ELRPDUTXHXUV �DSSDUHPPHQW �WU|V �VS}FL®TXHV �GHV �OLQN}URSDWKLHV� �)DFLOHPHQW
U}DOLVDEOH�v�SDUWLU�GH�TXHOTXHV�JRXWWHV�GH�V}UXP�SODVPD��YRLUH�G XQ�SDSLHU�*XWKULH���FH�QRXYHDX�WHVW�ELRFKLPLTXH�GHYUDLW�SHUPHWWUH�GH�IDFLOLWHU�OH
G}SLVWDJH�HW�OH�GLDJQRVWLF�GH�FHV�PDODGLHV�J}Q}WLTXHV�

3LlFH�MRLQWH���/D�ELNXQLQH�DEVWUDFW�1LNROHWW�6]DER�$VVLVHV�GH�J}Q}WLTXH������GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 0(+',�%(1.,5$1(

���������5mLQLWLDWLRQ�GH�OD�WUDGXFWLRQ�SURWmLTXH��PmFDQLVPH�LQQRYDQW�h�OxRULJLQH�GH�SKmQRW\SHV�DWWmQXmV�FKH]�GHV�SDWLHQWV
SRUWHXUV�GH�PXWDWLRQV�GDQV�)$67.'��HW�3(;���

$XWHXUV��

0(+',�%(1.,5$1(������&ODLUH�*XLVVDUW������/LVH�/DUULHX������0LFKHO�.2(1,*����

���%LRORJLH�0RO}FXODLUH�,85&�3U�.2(1,*��,85&�&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���5}LQLWLDWLRQ�WUDGXFWLRQ�3(;���)$67.'��$WD[LH

5mVXPm��

/ DQDO\VH �1*6 �GH �PLQL �H[RPH�FKH] �GHV �SDWLHQWV �SU}VHQWDQW �XQH �DWD[LH �G DOOXUH �J}Q}WLTXH �D �SHUPLV �G LGHQWL®HU �GHV �PXWDWLRQV �EL �DOO}OLTXHV �DYHF
G}FDODJH�GX�FDGUH�GH�OHFWXUH�GDQV�OH�J|QH�)$67.'��SRXU�XQH�IDPLOOH�HW�3(;���SRXU�XQH�DXWUH��/H�FDV�LQGH[�GH�OD�SUHPL|UH�IDPLOOH��SRUWHXU
KRPR]\JRWH�GH�OD�PXWDWLRQ�F����GHO7�GDQV�OH�J|QH�)$67.'��SU}VHQWDLW�v�O xJH�GH����DQV�XQH�DWD[LH�VSDVWLTXH�LVRO}H�HW�}WDLW�WRXMRXUV�DPEXODQWH�v
���DQV��/ DXWUH�SDWLHQW�SRUWHXU�GHV�PXWDWLRQV�F���GXS&�HW�F����B���GHO&7�GDQV�OH�J|QH�3(;����Q D�PDQLIHVW}�VRQ�DWWHLQWH�QHXURORJLTXH�TX v���
DQV��8Q�SK}QRP|QH�GH�U}LQLWLDWLRQ�GH�OD�WUDGXFWLRQ�SURW}LTXH�VXU�XQH�P}WKLRQLQH�HQ�DYDO�GX�FRGRQ�VWRS�SU}PDWXU}�SRXUUDLW�H[SOLTXHU�FHWWH
GLVFRUGDQFH�SK}QRW\SLTXH��SXLVTX LO�DXWRULVHUDLW�OD�V\QWK|VH�GHV�GRPDLQHV�FRQVHUY}V�FUXFLDX[�DX�ERQ�IRQFWLRQQHPHQW�GHV�FHV�SURW}LQHV��5,1*
GRPDLQH�SRXU�3(;���HW�)$67��	���SRXU�)$67.'���

5}FHPPHQW��G DXWUHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQV�DYHF�G}FDODJH�GX�FDGUH�GH�OHFWXUH�GDQV�OH�J|QH�3(;���HW�)$67.'��RQW�}W}�G}FULWV��/HXU
SU}VHQWDWLRQ�FOLQLTXH�TXL�}WDLW�}JDOHPHQW�SHX�V}Y|UH�SRXU�XQH�SDWKRORJLH�S}UR[\VRPDOH�RX�PLWRFKRQGULDOH��FRQIRUWHUDLW�QRWUH�K\SRWK|VH�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 /HiOD�*KHVK

���������'HV�YDULDQWV�c�SHUWH�GH�IRQFWLRQ�f�GDQV�$5+*()��VRQW�UHVSRQVDEOHV�GxXQH�GmzFLHQFH�LQWHOOHFWXHOOH�DYHF�RX�VDQV
mSLOHSVLH�GRPLQDQWH�OLmH�h�Ox;�

$XWHXUV��

/H�OD�*KHVK������7KRPDV�%HVQDUG���������0DWKLOGH�1L]RQ������(YD�7URFKX������*D�OOH�/DQGHDX�7URWWLHU������&KULVWHO�7KDXYLQ�5RELQHW���������&KULVWLQH
&RXEHV������&\ULO�0LJQRW���������%RULV�.HUHQ������6W}SKDQH�%}]LHDX���������%HQMDPLQ�&RJQ}�������

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���,QVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�$QRPDOLHV�GX�'}YHORSSHPHQW�GH�O
,QWHUU}JLRQ�(VW��&+8�'LMRQ�%RXUJRJQH���'LMRQ�
)UDQFH
���,QVHUP�805������*$'�e�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW�l����8QLYHUVLW}�GH�%RXUJRJQH��'LMRQ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,16(50��8�������&156�805�������6RUERQQH�8QLYHUVLW}V��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�FOLQLTXH�HW�0}GLFDOH��&+8�3DULV��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���$5+*()���G}®FLHQFH�LQWHOOHFWXHOOH��WUDQVPLVVLRQ�OL}H�v�O
;

5mVXPm��

/H�J|QH�$5+*()��D�G}Mv�}W}�LPSOLTX}�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�G}®FLHQFH�LQWHOOHFWXHOOH��',��OL}H�DX�FKURPRVRPH�;�DYHF�RX�VDQV�}SLOHSVLH��/D
SOXSDUW�GHV�LQGLYLGXV�DWWHLQWV�UDSSRUW}V�VRQW�GHV�JDU{RQV��DYHF�FHSHQGDQW�XQH�GL]DLQH�GH�®OOHV�G}FULWHV��-XVTX v�SU}VHQW��GHV�YDULDQWV�QXFO}RWLGLTXHV
����IDX[�VHQV�GRQW���K}ULW}V�G XQH�P|UH�DV\PSWRPDWLTXH����QRQ�VHQV����G }SLVVDJH��HW���G}O}WLRQV�FRPSO|WHV�GX�J|QH��WRXWHV�GH�QRYR��RQW�}W}
LGHQWL®}HV�FKH]�OHV�JDU{RQV��WDQGLV�TXH�FKH]�OHV�®OOHV�DWWHLQWHV��VHXOV�GHV�YDULDQWV�VWUXFWXUDX[�GH�QRYR�RQW�}W}�UDSSRUW}V����G}O}WLRQV����LQYHUVLRQ
SDUDFHQWULTXH� �� �WUDQVORFDWLRQV �;�DXWRVRPH �HW �� �G}O}WLRQV �LQWUDJ}QLTXHV�� �(QYLURQ �OD �PRLWL} ������� �GHV �®OOHV �DWWHLQWHV �SU}VHQWDLHQW �XQ �ELDLV
G LQDFWLYDWLRQ �GX �FKURPRVRPH �; ��,&;�� �/ K\SRWK|VH �DYDQF}H �}WDLW �DORUV �FHOOH �G XQ �PRGH �GH �WUDQVPLVVLRQ �U}FHVVLI �OL} �v �O ; ��5/;��

1RXV�UDSSRUWRQV�WURLV�QRXYHDX[�YDULDQWV��e�SHUWH�GH�IRQFWLRQ�l��GDQV�$5+*()���10B�����������XQ�YDULDQW�V\QRQ\PH�GH�QRYR�DHFWDQW�O }SLVVDJH
�F�����*�!�$��S��/\V��� ���FKH]�XQH�®OOH�DWWHLQWH�GH�',�DYHF�}SLOHSVLH��XQ�YDULDQW�QRQ�VHQV�FKH]�XQH�DXWUH�®OOH�DWWHLQWH�GH�',�LVRO}H��F����&�!�7�
S��$UJ������K}ULW}�GH�VRQ�S|UH�DV\PSWRPDWLTXH�HQ�PRVD�TXH��������HW�XQ�YDULDQW�QRQ�VHQV�GH�QRYR�FKH]�XQ�JDU{RQ��F����*�!�$��S��7US�����
DWWHLQW�G HQF}SKDORSDWKLH�}SLOHSWLTXH��8QH�DQDO\VH�GH�O $51�D�U}Y}O}�TXH�OH�YDULDQW�V\QRQ\PH��TXL�VXEVWLWXH�OH�GHUQLHU�QXFO}RWLGH�GH�O H[RQ��LQGXLW
XQ�VDXW�GH�O H[RQ����/HV�GHX[�®OOHV�GH�FHWWH�}WXGH�SU}VHQWDLHQW�XQH�,&;�DO}DWRLUH�

1RXV�VXJJ}URQV�GRQF�TXH�OHV�YDULDQWV�IDX[�VHQV�VRQW�UHVSRQVDEOHV�G XQH�',�U}FHVVLYH�OL}H�v�O ;�DHFWDQW�OHV�JDU{RQV��WDQGLV�TXH�OHV�YDULDQWV�e�SHUWH
GH�IRQFWLRQ�l�VRQW�UHVSRQVDEOHV�G XQH�',�GRPLQDQWH�OL}H�v�O ;�DHFWDQW�OHV�JDU{RQV�HW�OHV�®OOHV�DYHF�RX�VDQV�ELDLV�G ,&;�



1(852*c1c7,48( *8,//$80(�%$11($8

���������([SORUDWLRQ�GH�IDPLOOHV�GH�SDUDSOmJLH�VSDVWLTXH�SDU�H[RPH���LGHQWLzFDWLRQ�GH�QRXYHDX[�JlQHV�"

$XWHXUV��

-HDQ�0DGHOHLQH�'H�6DLQW�$JDWKH������%RSKDUD�.RO������/DXU|QH�7LVVLHU������0DULH�/RUUDLQH�0RQLQ������'LDQH�'RXPPDU������&}FLOH�)UHLKXEHU�����
$OH[DQGUD�'XUU������6RSKLH�-XOLD������6DQGUD�0HUFLHU������&\ULO�*RL]HW������*LRYDQQL�6WHYDQLQ������(ULF�/HJXHUQ������*XLOODXPH�%DQQHDX����

���'}SDUWHPHQW�GH�J}Q}WLTXH��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�6DOS~WUL|UH��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��*+�6RUERQQH�8QLYHUVLW}��+�SLWDO�7URXVVHDX��3$5,6��)UDQFH
���)}G}UDWLRQ�GH�*}Q}WLTXH��&+8�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�7RXORXVH��728/286(��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH���&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�1HXURJ}Q}WLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���&HQWUH�GH�5HFKHUFKH�GH�O ,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��,16(50�830&�805B6������&156�������1(%�����3DULV��)UDQFH

0RWV�FOHIV���H[RPH��SDUDSO}JLHV�VSDVWLTXHV

5mVXPm��

/HV�SDUDSO}JLHV�VSDVWLTXHV�K}U}GLWDLUHV��36+��VRQW�GHV�PDODGLHV�QHXURORJLTXHV�UDUHV��SK}QRW\SLTXHPHQW�HW�J}Q}WLTXHPHQW�WU|V�K}W}URJ|QHV��DYHF
XQH�SU}YDOHQFH�HVWLP}H�v�����������KDE��HQ�(XURSH��&HV�SDWKRORJLHV�VH�FDUDFW}ULVHQW�SULQFLSDOHPHQW�SDU�OD�SU}VHQFH�G XQ�V\QGURPH�S\UDPLGDO
SURJUHVVLI�HW�G XQH�VSDVWLFLW}�GHV�PHPEUHV�LQI}ULHXUV�GDQV�OHV�IRUPHV�e�SXUHV�l��/HV�IRUPHV�e�FRPSOH[HV�l�VRQW�DVVRFL}HV�GH�ID{RQ�YDULDEOH�v�XQ�RX
SOXVLHXUV�VLJQHV�QHXURORJLTXHV�RX�H[WUDQHXURORJLTXHV���(Q�SOXV�G XQH�JUDQGH�K}W}URJ}Q}LW}�FOLQLTXH��FHV�SDWKRORJLHV�VRQW�}JDOHPHQW�FDUDFW}ULV}HV
SDU�XQH�GLYHUVLW}�GHV�PRGHV�GH�WUDQVPLVVLRQ��DXWRVRPLTXH�GRPLQDQW�RX�U}FHVVLI��OL}�v�O ;��PLWRFKRQGULDO��HW�GHV�J|QHV�LPSOLTX}V��$�FH�MRXU��GHV
PXWDWLRQV�RQW�}W}�G}FULWHV�GDQV�SOXV�GH����J|QHV�

1RXV�DYRQV�U}FHPPHQW�H[SORU}���IDPLOOHV�FRPSRUWDQW�SOXVLHXUV�DSSDUHQW}V�DWWHLQWV�GH�36+��8QH�IDPLOOH�FRPSRV}H�G XQ�VLPSOH�WULR��SDUHQWV��
HQIDQWV��D�}JDOHPHQW�}W}�H[SORU}H��&LQT�IDPLOOHV�SU}VHQWDLHQW�XQ�DUEUH�J}Q}DORJLTXH�FRPSDWLEOH�DYHF�XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��HW
XQH�IDPLOOH�DYHF�XQH�WUDQVPLVVLRQ�GRPLQDQWH��&HV���IDPLOOHV�DYDLHQW�DX�SU}DODEOH�E}Q}®FL}�G XQ�SDQHO�GH����J|QHV�GLVSRQLEOH�HQ�GLDJQRVWLF��VDQV
WRXWHIRLV�UHWURXYHU�G DQRPDOLH�SDWKRJ|QH��$SU|V�DQDO\VH�GHV�GRQQ}HV�GH�O H[RPH��XQ�YDULDQW�IDX[�VHQV�K}W}UR]\JRWH�HVW�UHWHQX�GDQV�XQ�J|QH
FDQGLGDW��75,0����GDQV�XQH�IDPLOOH�SU}VHQWDQW���DWWHLQWV�GH�36+�SXUH�VXU���J}Q}UDWLRQV��' DXWUHV�YDULDQWV�GDQV�FH�J|QH�VRQW�UHFKHUFK}V�GDQV�GHV
H[RPHV�SUDWLTX}V�GDQV�XQH�ODUJH�FRKRUWH�GH�UHFKHUFKH��8Q�YDULDQW�QRQ�VHQV�KRPR]\JRWH�HVW�}JDOHPHQW�UHWHQX�GDQV�XQ�VHFRQG�J|QH�FDQGLGDW�
51)�����GDQV�XQH�IDPLOOH�FRQVDQJXLQH�FRPSRV}H�G XQH�IUDWULH�DYHF���PHPEUHV�DWWHLQWV�GH�36+�SXUH��3RXU�OHV���IDPLOOHV�UHVWDQWHV��LO�Q D�SDV�}W}
SRVVLEOH�G LGHQWL®HU�G DQRPDOLHV�SRWHQWLHOOHPHQW�SDWKRORJLTXHV�GDQV�XQ�J|QH�G LQW}U~W�

'H�ID{RQ�LQW}UHVVDQWH��OHV���J|QHV�FDQGLGDWV�UHWHQXV��75,0���DQG�51)�����FRGHQW�SRXU�GHV�(��XELTXLWLQH�OLJDVHV�ORFDOLV}HV�DX�QLYHDX�GX�U}WLFXOXP
HQGRSODVPLTXH�HW�Q}FHVVDLUHV�GDQV�O DGUHVVDJH�GH�SURW}LQHV�DX�SURW}DVRPH��/D�SURW}LQH�75,0���D�}W}�UDSSRUW}H�LQWHUDJLVVDQW�DYHF�9&3��SURW}LQH
FRG}H�SDU�XQ�J|QH�GRQW�GHV�PXWDWLRQV�RQW�SU}F}GHPPHQW�}W}�UDSSRUW}HV�GDQV�OHV�SDUDSO}JLHV�VSDVWLTXHV��'HV�LQWHUDFWLRQV�RQW�}JDOHPHQW�}W}
G}FULWHV�HQWUH�51)����HW�OHV�SURW}LQHV�(5/,1��HW�(5/,1���SURW}LQHV�FRG}HV�SDU���J|QHV�GRQW�OHV�PXWDWLRQV�VRQW�UHVSRQVDEOHV�GH�SDUDSO}JLH
VSDVWLTXH�GH�W\SH�63*���HW�63*����'H�SOXV��XQH�SU}F}GHQWH�}WXGH�D�UDSSRUW}�XQH�PXWDWLRQ�K}W}UR]\JRWH�GX�J|QH�51)����FKH]���PHPEUHV�G XQH
P~PH�IDPLOOH�SU}VHQWDQW�XQH�DWD[LH�VHQVRULHOOH�GRPLQDQWH��8Q�P}FDQLVPH�DOWHUQDWLI �HVW�DLQVL�VXVSHFW}�SRXU�FH�J|QH���XQ�JDLQ�GH�IRQFWLRQ
FRQGXLVDQW �v �XQH �DWD[LH �VHQVRULHOOH �GRPLQDQWH� �XQH �SHUWH �GH �IRQFWLRQ �v �XQH �SDUDSO}JLH �VSDVWLTXH �U}FHVVLYH� �$X �®QDO� �FHV �U}VXOWDWV �RQW �SHUPLV
G LGHQWL®HU���QRXYHDX[�J|QHV�FDQGLGDWV�OL}V�DX[�SDUDSO}JLHV�VSDVWLTXHV�K}U}GLWDLUHV�HW�GH�FRQ®UPHU�OH�U}WLFXOXP�HQGRSODVPLTXH�FRPPH�RUJDQHOOH
FLEOH�GDQV�FHWWH�SDWKRORJLH�



6<1'520(6�0$/)250$7,)6 +DQD�)UHGM

���������6\QGURPH�+\SRJORVVLH�+\SRGDFW\OLH���h�SURSRV�GxXQ�FDV

$XWHXUV��

+DQD�)UHGM������IDRX]L�PDD]RXO������VDQD�JDEWHQL������KHOD�VDVVL������ROID�UDMKL������KDQD�VDIUDRX������U\P�PHGGHE������OLOLD�NUDRXD������LQHV�RXHUWDQL
�����PHGLKD�WUDEHOVL������ULGKD�PUDG������ULGKD�PUDG����

���VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROH�v�7XQLV�7XQLVLH��WXQLV��7XQLVLH

0RWV�FOHIV���V\QGURPH�G K\SRJORVVLH�K\SRGDFW\OLH��V\QGURPH�G +DQKDUW��DQRPDOLH�FUDQLRIDFLDOH��DQRPDOLHV�U}GXFWLRQQHOOHV�GHV�PHPEUHV��FRQVHLO
J}Q}WLTXH��SUREO|PH�}WKLTXH��GLDJQRVWLF�SU}QDWDO

5mVXPm��

,QWURGXFWLRQ��/H�V\QGURPH�G K\SRJORVVLH�K\SRGDFW\OLH�����������HVW�XQ�V\QGURPH�PDOIRUPDWLI�WU|V�UDUH��,O�DVVRFLH�XQH�DQRPDOLH�FUDQLRIDFLDOH�TXL
WRXFKH�VXUWRXW�OD�FDYLW}�EXFFDOH��OD�PDQGLEXOH�HW�GHV�DQRPDOLHV�U}GXFWLRQQHOOHV�GHV�PHPEUHV��&H�V\QGURPH�D�}W}�G}FULW�SRXU�OD�SUHPL|UH�IRLV�HQ
�����SXLV�LQGLYLGXDOLV}�SDU�+DQKDUW�HQ�������6RQ�}WLRORJLH�HVW�HQFRUH�LQG}WHUPLQ}H��8QH�RULJLQH�YDVFXODLUH�HVW�}YRTX}H��GHV�PLFURK}PRUUDJLHV�DX
FRXUV�GX�G}YHORSSHPHQW��TXL�VXUYLHQQHQW�DYHF�XQH�SOXV�JUDQGH�SUREDELOLW}�VXU�OHV�FDSLOODLUHV�GDQV�OHV�U}JLRQV�GX�FRUSV�OHV�SOXV�GLVWDOHV��SRXUUDLHQW
H[SOLTXHU�OHV�O}VLRQV�REVHUY}HV��'H�UDUHV�FDV�IDPLOLDX[�VXJJ}UDQW�XQH�K}U}GLW}�DXWRVRPLTXH�U}FHVVLYH�RQW�}W}�UDSSRUW}V�

%XW�GX�WUDYDLO��1RXV�SU}VHQWRQV�OH�FDV�G XQ�SDWLHQW�SRUWHXU�GX�V\QGURPH�G +DQKDUW�TXL�FRQVXOWH�DX�VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW
+}U}GLWDLUHV�GH�O +�SLWDO�&KDUOHV�1LFROOH�GH�7XQLV�SRXU�XQ�FRQVHLO�J}Q}WLTXH�

2EVHUYDWLRQ� �,O �V DJLW �G XQ �SDWLHQW �GH �VH[H �PDVFXOLQ �xJ} �GH ���DQV� �LVVX �GH �SDUHQWV �HQ �ERQQH �VDQW} �DSSDUHQWH� �DSSDUHQW}V ��FRH°FLHQW �GH
FRQVDQJXLQLW}�������,O�D�XQ�IU|UH�HW���V�XUV�ELHQ�SRUWDQWV��6D�FRQMRLQWH�HVW�QRQ�DSSDUHQW}H�HW�LO�D�XQ�HQIDQW�ELHQ�SRUWDQW��,O�FRQVXOWH�SRXU�XQ�FRQVHLO
J}Q}WLTXH�

/ LQWHUURJDWRLUH�QH�UHWURXYH�SDV�GHV�DQW}F}GHQWV�SDUWLFXOLHUV��/D�JURVVHVVH�V HVW�G}URXO}H�QRUPDOHPHQW�VDQV�LQFLGHQWV��/ DFFRXFKHPHQW�D�HX�OLHX�v
WHUPH�SDU�YRLH�EDVVH��6RQ�G}YHORSSHPHQW�SV\FKRPRWHXU�HW�LQWHOOHFWXHO�HVW�QRUPDO��,O�D�XQH�GLPLQXWLRQ�GH�O DFXLW}�YLVXHOOH�FRUULJ}H��HW�XQH�DXGLWLRQ
QRUPDOH�

/H�SDWLHQW�SU}VHQWH�XQH�K\SRJORVVLH��XQH�DQN\ORVH�JORVVR�SDODWLQH��XQH�PDO�LPSODQWDWLRQ�GHQWDLUH��XQ�PLFURU}WURJQDWKLVPH�HW�XQH�PDOIRUPDWLRQ�GX
SLHG�JDXFKH�DVVRFLDQW�XQH�K\SRSODVLH�GX��HU�RUWHLO�DYHF�XQH�DEVHQFH�XQJX}DOH��XQH�V\QGDFW\OLH�SUHVTXH�WRWDOH�GHV��|PHV�HW��|PHV�RUWHLOV�

/H�ELODQ�PDOIRUPDWLI�QRWDPPHQW�FDUGLDTXH�HW��U}QDO�HVW�QRUPDO��6RQ�FDU\RW\SH�HVW����;<�

/ HQTX~WH�J}Q}WLTXH�UHWURXYH�XQH�FRXVLQH�SDWHUQHOOH��xJ}H�GH����DQV��D\DQW�XQH�SHWLWH�WDLOOH�HW�XQH�DQRSKWDOPLH�XQLODW}UDOH�VDQV�UHWDUG�PHQWDO�GH
FDXVH�LQG}WHUPLQ}H�

'HYDQW�FHV�}O}PHQWV�PDOIRUPDWLIV��OH�GLDJQRVWLF�GX�V\QGURPH�G +DQKDUW�HVW�UHWHQX��/H�FRQVHLO�J}Q}WLTXH�}WDLW�UDVVXUDQW�SXLVTXH�OD�PDMRULW}�GHV�FDV
UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�VRQW�GHV�FDV�LVRO}V��8Q�VXLYL�}FKRJUDSKLTXH�D[}�VXU�OD�IDFH��OD�FDYLW}�EXFFDOH�HW�OHV�PHPEUHV�HVW�SURSRV}�HQ�FDV�GH
QRXYHOOH�JURVVHVVH��3DU�DLOOHXUV��XQ�SUREO|PH�}WKLTXH�VH�SRVH�HQ�FDV�G XQ�GLDJQRVWLF�SU}QDWDO�GH�FH�V\QGURPH�TXDQW�v�O DUU~W�RX�QRQ�GH�OD
JURVVHVVH�

&RQFOXVLRQ�� �LO �HVW�LPSRUWDQW�GH�FROOLJHU�WRXV�OHV�FDV�GH�V\QGURPH�GH�+DQKDUW�G}FULWV�SDU�OHV�GL}UHQWV�FROO|JXHV�GDQV�OH�FDGUH�G XQ�FRQVRUWLXP
GDQV�OH�EXW�GH�PLHX[�FHUQHU�O }WLRORJLH�GH�FH�V\QGURPH�WU|V�UDUH�

3LlFH�MRLQWH���VG�K\SRJORVVLH�K\SRGDFW\OLH��®QDO�GRF[



(3,'c0,2*c1c7,48(��*c1c7,48(
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&$52/,1(�.$11(1*,(66(5�'(&8<3(5

���������*mQmWLTXH�HW�GLDJQRVWLF�PROmFXODLUH�GHV�WmORPmURSDWKLHV

$XWHXUV��

,EUDKLPD�%$���������(ORGLH�/DLQH\������3DWULFN�5HY\������&ODLUH�2XGLQ������&KULVWHOOH�0}QDUG������0DOLND�&KHOEL������6\OYLH�$OJODYH������&}FLOH�)RXUUDJH
�����.DULP�'LDOOR������$XU}OLH�3OHVVLHU������/DXUHQW�*RX\D������5DSKDHO�%RULH�����������9LQFHQW�&RWWLQ�������+LODULR�1XQHV�������)ORUH�6LFUH�'H�)RQWEUXQH
������7KLHUU\�/HEODQF�������5}JLV�3HDXOW�GH�/DWRXU�������%UXQR�&UHVWDQL����������)LOL|UH�5(63,),/�������)LOL|UH�0$5,+�������&DWKHULQH�%RLOHDX�����
&$52/,1(�.$11(1*,(66(5��������

���J}Q}WLTXH��K�SLWDO�%LFKDW��3$5,6��)UDQFH
���8������,16(50��3$5,6��)UDQFH
���K}PDWRORJLH�ELRORJLH��K�SLWDO�5REHUW�'HEU}��SDULV��)UDQFH
���8������,PDJLQH��3$5,6��)UDQFH
���J}Q}WLTXH��K�SLWDO�%LFKDW��3DULV��)UDQFH
���J}Q}WLTXH��+�SLWDO�%LFKDW��3DULV��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH��,PDJLQH��3DULV��)UDQFH
���K}SDWRORJLH��K�SLWDO�%HDXMRQ��&OLFK\��)UDQFH
���%LRFKLPLH��K�SLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����3QHXPRORJLH��+�SLWDO�%LFKDW��3DULV��)UDQFH
����8������,16(50��SDULV��)UDQFH
����3QHXPRORJLH��&+8�/\RQ��/<21��)UDQFH
����3QHXPRORJLH��$YLFHQQH��%2%,*1<��)UDQFH
����+}PDWRORJLH��+�SLWDO�6DLQW�/RXLV��3DULV��)UDQFH
����+}PDWRORJLH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
����+}PDWRORJLH��+�SLWDO�6DLQW\�/RXLV��3DULV��)UDQFH
����3QHXPRORJLH��+�SLWDO�%LFKDW��SDULV��)UDQFH
������7URXVVHDX��3$5,6��)UDQFH
������+�SLWDO�6DLQW�/RXLV��3$5,6��)UDQFH
����J}Q}WLTXH��+�SLWDO�%LFKDW��3$5,6��)UDQFH

0RWV�FOHIV���W}ORP|UHV��W}ORP}URSDWKLH��DSODVLH�P}GXOODLUH��®EURVH�SXOPRQDLUH

5mVXPm��

2Q�G}VLJQH�SDU�W}ORP}URSDWKLH��e�V\QGURPHV�RI�WHORPHUHV�VKRUWHQLQJ�l�RX�e��VKRUW��WHORPHUH�V\QGURPH�l��XQ�HQVHPEOH�G DWWHLQWHV�SU}VHQW}HV�SDU
OHV�LQGLYLGXV�SRUWHXUV�GH�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GDQV�XQ�J|QH�GH�OD�PDLQWHQDQFH�GHV�W}ORP|UHV��OH�SOXV�VRXYHQW�DVVRFL}HV�v�GHV�W}ORP|UHV
UDFFRXUFLV�PHVXU}V�HQ�)ORZ�),6+��/D�G\VN}UDWRVH�FRQJ}QLWDOH��'&��D�}W}�OD�SUHPL|UH�W}ORP}URSDWKLH�G}FULWH�DYHF�OD�WULDGH�FXWDQ}H�W\SLTXH��/HV
W}ORP}URSDWKLHV �V H[SULPHQW �SULQFLSDOHPHQW �DX �QLYHDX �K}PDWRORJLTXH ��LQVX°VDQFH �P}GXOODLUH �GH �W\SH �DSODVLH� �P\}ORG\VSODVLH� �OHXF}PLH�� �RX
PDFURF\WRVH�HW�RX�WKURPERS}QLH�LVRO}H���SXOPRQDLUH��®EURVHV�SXOPRQDLUH�PRQRJ}QLTXH�GDQV�XQ�FRQWH[WH�IDPLOLDO��ORUV�GH�O DVVRFLDWLRQ�v�G DXWUHV
DWWHLQWHV�RX�v�XQ�xJH�GH�VXUYHQXH�SU}FRFH��

/H�GLDJQRVWLF�PRO}FXODLUH�D�}W}�PLV�HQ�SODFH�DX�VHLQ�GX�VHUYLFH�GH�J}Q}WLTXH�GH�O K�SLWDO�%LFKDW�HQ������HQ�FRPPHQ{DQW�SDU�O DQDO\VH�GHV�J|QHV
7(57 �7(5& �SRXU �OHV �IRUPHV �IDPLOLDOHV �GH �®EURVH �SXOPRQDLUH� �$ �SDUWLU �GH ������ �XQ �SDQHO �GH �V}TXHQ{DJH �QRXYHOOH �J}Q}UDWLRQ ��1*6� �0XOWLSOLFRP�
FLEODLW�G DERUG�7(57�7(5&��'HV�SDQHOV�}ODUJLV��+DORSOH[��$JLOHQW���1LPEOHJHQ��5RFKH��SHUPHWWHQW�GH�FLEOHU�OH�QRPEUH�FURLVVDQW�GH�J|QHV�LPSOLTX}V
GDQV�OHV�W}ORP}URSDWKLHV��GRQW�7(57��7(5&��'.&���57(/���3$51��7,1)���123����1+3���$&'��1$)���:5$3����6+4���

/H�FRQVHLO�J}Q}WLTXH�GHV�W}ORP}URSDWKLHV�SU}VHQWH�TXHOTXHV�SDUWLFXODULW}V��,O�H[LVWH�XQH�WUDQVPLVVLRQ�GHV�W}ORP|UHV�FRXUWV��LQG}SHQGDPPHQW�GH�OD
PXWDWLRQ��FRQGXLVDQW�v�XQH�DQWLFLSDWLRQ�J}Q}WLTXH�HW�TXHOTXHV�SK}QRFRSLHV�RQW�}W}�G}FULWHV��$X�FRXUV�GH�FHV�GHUQL|UHV�DQQ}HV�LO�D�}W}�PRQWU}�SRXU
SOXVLHXUV�J|QHV�GHV�W}ORP}URSDWKLHV�TXH�OHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQV�v�O }WDW�EL�DOO}OLTXH�PDLV�DXVVL�PRQR�DOO}OLTXH�VRQW�v�ULVTXH�GH
G}YHORSSHU�XQH�W}ORP}URSDWKLH�

/D�SU}VHQFH�G XQH�PXWDWLRQ�PRGL®H�OD�SULVH�HQ�FKDUJH��SDUWLFXOL|UHPHQW�GDQV�OH�FRQWH[WH�G XQH�JUHH�G RUJDQH��PRHOOH�RVVHXVH�RX�SRXPRQ���/H
QRPEUH�GH�GHPDQGH�HVW�FURLVVDQW�HW�SOXV�GH�������SU}O|YHPHQWV�RQW�}W}�UH{XV��FDV�LQGH[��VHFRQG�SU}O|YHPHQW��G}SLVWDJH�SU}�V\PSWRPDWLTXH�GHV
DSSDUHQW}V���/H�G}SLVWDJH�J}Q}WLTXH�D�SHUPLV�GH�FRQ®UPHU�OD�S}Q}WUDQFH�LQFRPSO|WH�HW�O H[SUHVVLYLW}�YDULDEOH�GH�FHV�PDODGLHV�HW�GH�PRQWUHU�TXH
OHV�W}ORP}URSDWKLHV�QH�VRQW�SDV�VL�UDUH��SOXV�GH�����IDPLOOHV�PXW}HV��

&HV�FDV�GH�W}ORP}URSDWKLHV�VRQW�GLVFXW}V�DX�VHLQ�GH�U}XQLRQV�GH�FRQFHUWDWLRQ�SOXUL�GLVFLSOLQDLUH��5&3����OD�5&3�GX�FHQWUH�GH�U}I}UHQFH��&505��GHV
$SODVLHV�0}GXOODLUHV�EL�PHQVXHOOH��3U�3HDXOW�GH�/D�WRXU��'U�6LFUH�GH�)RQWEUXQH��/HEODQF��+�SLWDO�6DLQW�/RXLV��DYHF�OD�®OL|UH�0DUL+�HW�OD�5&3�3QHXPR�
*}Q}WLTXH�PHQVXHOOH�VXU�%LFKDW�DYHF�OD�®OL|UH�5(63,),/��3U�&UHVWDQL� �'U�%RULH��3U�*RX\D���,O �Q \�D�SDV�GH�WK}UDSLH�FLEODQW�OH�G}IDXW�GH�OD�YRLH�GHV
W}ORP|UHV��8Q�3+5&�QDWLRQDO��$1'527(/2���'U�6LFUH�GH�)RQWEUXQH��&505�DSODVLHV�P}GXOODLUHV���'U�%RULH��&505�PDODGLHV�SXOPRQDLUHV�UDUHV��+�SLWDO
%LFKDW��HVW�HQ�FRXUV�SRUWDQW�VXU�OD�SULVH�HQ�FKDUJH�DYHF�GHV�DQGURJ|QHV�GH����SDWLHQWV�DWWHLQWV�GH�W}ORP}URSDWKLH�GH�UHFUXWHPHQW�K}PDWRORJLTXH�HW
SXOPRQDLUH�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

gOLVH�VFKDHIHU

���������/xDQDO\VH�SDU�H[RPH�GxXQ�IsWXV�SUmVHQWDQW�XQH�VXVSLFLRQ�GH�KHUQLH�GLDSKUDJPDWLTXH�HQ�DQWmQDWDO�SRVH�OH�GLDJQRVWLF
GH�V\QGURPH�GxDNLQmVLH�IsWDOH�DYHF�K\SRSODVLH�SXOPRQDLUH�

$XWHXUV��

$XU}OLH�*RXURQF������$QQH�6RSKLH�*DVVPDQQ������/XF�0DUFHOOLQ������%ULJLWWH�9LYLOOH������&KULVWRSKH�3KLOLSSH������(OLVH�6FKDHIHU����

���VHUYLFH�GH�J}Q}WLTXH�P}GLFDOH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���VHUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���VHUYLFH�G
DQDWRPRSDWKRORJLH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���ERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH�HW�0RO}FXODLUH��3ODWHDX�7HFKQLTXH�GH�%LRORJLH��&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��)�������
'LMRQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+RSLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH

0RWV�FOHIV���GLDJQRVWLF�SU}QDWDO��DUWKURJU\SRVH��DNLQ}VLH�IRHWDOH��J|QH�086.

5mVXPm��

/H �GLDJQRVWLF �GH �KHUQLH �GLDSKUDJPDWLTXH �HVW �XQ �GLDJQRVWLF �GL°FLOH �HQ �S}ULRGH �DQW}QDWDOH� �IDLW �GDQV �����GHV �FDV �HQYLURQ� �/D �PLVH �HQ �}YLGHQFH
G LPDJHV�}FKRJUDSKLTXHV�VXJJ}UDQW�FH�GLDJQRVWLF�IDLW�SRVHU�OD�TXHVWLRQ�GHV�GLDJQRVWLFV�GL}UHQWLHOV�HW�GH�O RULJLQH�VRXV�MDFHQWH��V\QGURPLTXH�RX
QRQ��/D�PLVH�HQ�}YLGHQFH�GH�VLJQHV�DVVRFL}V�SHXW�RULHQWHU�OH�GLDJQRVWLF�HW�OH�SURQRVWLF��8Q�ELODQ�J}Q}WLTXH�HVW�SURSRV}�PDLV�VD�UHQWDELOLW}�HVW�IDLEOH�

1RXV�UDSSRUWRQV�LFL�O REVHUYDWLRQ�G XQ�I�WXV�SRXU�OHTXHO�D�}W}�SRUW}�OH�GLDJQRVWLF�GH�KHUQLH�GLDSKUDJPDWLTXH�DVVRFL}�v�GHV�SLHGV�ERWV�HW�XQ
K\GUDPQLRV�v�O }FKRJUDSKLH�DQW}QDWDOH��/H�FDU\RW\SH�DLQVL�TXH�O DQDO\VH�FKURPRVRPLTXH�SDU�SXFH�v�$'1�U}DOLV}HV�HQ�SU}QDWDO�Q RQW�SDV�LGHQWL®}
G DQRPDOLH��/ DXWRSVLH�Q D�SDV�UHWURXY}�OD�KHUQLH�GLDSKUDJPDWLTXH�PDLV�D�U}Y}O}�OD�SU}VHQFH�G XQH�K\SRSODVLH�SXOPRQDLUH�TXL��DVVRFL}H�v�OD
SU}VHQFH�GH�SLHGV�ERWV��D�U}RULHQW}�OH�GLDJQRVWLF�YHUV�XQH�PDODGLH�QHXURPXVFXODLUH��8Q�H[RPH�D�}W}�U}DOLV}�HW�D�PLV�HQ�}YLGHQFH�GHX[�PXWDWLRQV
GDQV�OH�J|QH�086.�LPSOLTX}�GDQV�OH�V\QGURPH�G DNLQ}VLH�I�WDOH�PDLV�DXVVL�GDQV�XQH�IRUPH�PRLQV�V}Y|UH�YLDEOH��OH�V\QGURPH�GH�P\DVWK}QLH
FRQJ}QLWDOH��SHUPHWWDQW�DLQVL�GH�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�®DEOH�DX�FRXSOH�

1RWUH �FDV �LOOXVWUH �OD �GL°FXOW} �GX �GLDJQRVWLF �}FKRJUDSKLTXH �DQW}QDWDO �GH �KHUQLH �GLDSKUDJPDWLTXH �HW �O LPSRUWDQFH �GH �O H[DPHQ �IRHWRSDWKRORJLTXH
SRXU�RULHQWHU�OHV�LQYHVWLJDWLRQV�J}Q}WLTXHV�HW�YDOLGHU�OHV�U}VXOWDWV�REWHQXV�



6<1'520(6�0$/)250$7,)6 PDQHO�JXLUDW

���������'\VSODVLH�RFXOR�GHQWR�GLJLWDOH�h�SURSRV�GxXQH�IRUPH�IDPLOLDOH

$XWHXUV��

0DQHO�*XLUDW������5LP�0HGGHE������0DGLKD�7UDEHOVL������)DZ]L�0DD]RXO������5LGKD�0
UDG����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��(36�&KDUOHV�1LFROOH����WXQLV��7XQLVLH

0RWV�FOHIV���'\VSODVLH�RFXOR�GHQWR�GLJLWDOH��*-$���'\VPRUSKLH�IDFLDOH��V\QGDFW\OLH

5mVXPm��

,QWURGXFWLRQ���/D�'\VSODVLH�RFXOR�GHQWR�GLJLWDOH��2'''��HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH��DXWRVRPLTXH�GRPLQDQWH��DYHF�XQH��S}Q}WUDQFH�FRPSO|WH
�HW��XQH�JUDQGH�YDULDELOLW}�SK}QRW\SLTXH�LQWUD��HW�LQWHUIDPLOLDOH���(OOH�HVW�FDUDFW}ULV}H�SDU�GHV�DQRPDOLHV�FUDQLRIDFLDOHV��RFXODLUHV��GHQWDLUHV�HW��GHV
H[WU}PLW}V��(OOH�U}VXOWH�GH�PXWDWLRQV�K}W}UR]\JRWHV�GX�J|QH�*-$���FRGDQW�SRXU��XQH�SURW}LQH�GH�MRQFWLRQ��OD�FRQQH[LQH����

%XW���}WXGH�FOLQLTXH�GH�OD�G\VSODVLH�2FXOR�'HQWR�'LJLWDOH�v�WUDYHUV���LQGLYLGXV�DSSDUWHQDQW�v�XQH�P~PH�IDPLOOH�WXQLVLHQQH�

2EVHUYDWLRQ�� �/H�V\QGURPH�2''�}WDLW �SU}VHQW�VXU���J}Q}UDWLRQV�VXFFHVVLYHV��3���3��� �,O �D�WRXFK}�DXVVL �ELHQ�OHV�JDU{RQV�TXH�OHV�®OOHV� �7RXV�OHV
�LQGLYLGXV�SU}VHQWDLHQW��XQ�G}YHORSSHPHQW�SV\FKRPRWHXU�HW�XQ�LQWHOOHFWXHO�QRUPDO���XQH�G\VPRUSKLH�IDFLDOH�DVVRFLDQW�GHV�IHQWHV�SDOS}EUDOHV
}WURLWHV��XQH�PLFURSKWDOPLH��XQH�PLFURFRUQ}H��XQ�QH]�}WURLW��GHV�QDLQHV�K\SRSODVLTXHV�HW�XQH�FROXPHOOH�VDLOODQWH���XQH�V\QGDFW\OLH�GH�W\SH���DYHF
XQH��FDPSWRGDFW\OLH���XQH�GL°FXOW}�v�OD�PDUFKH�HW�XQH�P\RSLH�v�O H[DPHQ�RSKWDOPRORJLTXH�

/HV�DQRPDOLHV�GHQWDLUHV�v�W\SH�GH�G\VWURSKLH�GHQWDLUH��GHV�FDULHV�HW�GH�SHUWH�SU}FRFH�GH�GHQWV�}WDLHQW�QRW}HV�FKH]���SDWLHQWV��3������3������FDV
�3������3���SU}VHQWDLHQW�XQH�UDU}IDFWLRQ�GHV�FKHYHX[�HW�GHV�VRXUFLOV�HW����FDV��3���3��HW�3���RQW�HX�XQH�K\SHUN}UDWRVH�SDOPRSODQWDLUH�

/HV�VLJQHV�QHXURORJLTXHV�DVVRFLDQW�XQH�SDU}VLH�XQLODW}UDOH�GX�PHPEUH�LQI}ULHXU�HW�XQH�YHVVLH�QHXURJ|QH�}WDLHQW�G}FULWV�FKH]���SDWLHQWV��3������3���

/ }FKRJUDSKLH�FDUGLDTXH�HW�O H[DPHQ�RWR�UKLQR�ODU\QJRORJLTXH��U}DOLV}V�FKH]���LQGLYLGXV��3������3����}WDLHQW�QRUPDX[��/H�ELODQ�UDGLRORJLTXH�GH�3��D
PRQWU}�XQH�IXVLRQ�GHV�GHUQL|UHV�SKDODQJHV�GHV��|PH���|PH�HW��|PH�GRLJWV�HW�O LPDJHULH�SDU�U}VRQQDQFH�PDJQ}WLTXH�F}U}EUR�P}GXOODLUH�D�REMHFWLY}�GHV
DQRPDOLHV�GH�VLJQDO�GH�OD�VXEVWDQFH�EODQFKH�VXUWRXW�DX�QLYHDX�GHV�FDSVXOHV�LQWHUQHV�HW�GHV�OREHV�RFFLSLWDX[�DYHF�XQ�FDQDO�FHUYLFDO�}WURLW�DJJUDY}
SDU�XQH�VDLOOLH�GLVFR�RVW}RSK\WLTXH�P}GLDQH�HQ�&��&���/HV�FDU\RW\SHV�GH�3��HW�3��}WDLHQW�QRUPDX[�

&RQFOXVLRQ���OD�SU}VHQFH�GH�OD�WULDGH�RFXOR�GHQWR�GLJLWDOH�SHUPHW�GH�SRVHU�OH�GLDJQRVWLF�FOLQLTXH�GH�FH�V\QGURPH��8QH�FRQ®UPDWLRQ�PRO}FXODLUH�HVW
SRVVLEOH�GDQV�OH�EXW�GH�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW��v�OD�IDPLOOH��8QH�SULVH�HQ�FKDUJH�PXOWLGLVFLSOLQDLUH�HVW�UHFRPPDQG}H�D®Q�G }YLWHU�OHV
FRPSOLFDWLRQV�QHXURORJLTXHV��GHQWDLUH�HW�RSKWDOPRORJLTXHV��v�O RULJLQH�G XQH�DOW}UDWLRQ�GX�SURQRVWLF�IRQFWLRQQHO�

3LlFH�MRLQWH���DEVWUDFW�2''�GRF[
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���������,PSOLFDWLRQ�GHV�PL5����D��S�HW�PL5����E��S�GDQV�OD�3URJHULD�GH�+XWFKLQVRQ�*LOIRUG

$XWHXUV��

'LDQH�)5$1.(/������9DOHULH�'(/(&2857������(OYD�0DU�D�1292$�'(/�7252������-}U�PH�'�52%,1������6RSKLH�3(55,1������&DWKHULQH�%$572/,������.LOLDQ
0$=$/(<5$7������)UHGHULTXH�0$*',1,(5������$QD�V�%$8'27������1LFRODV�/(9<������(OLVH�.$63,������3DWULFH�52//����

���$L[�0DUVHLOOH�8QLY��$3+0��,16(50��00*��+�SLWDO�OD�7LPRQH��6HUYLFH�GH�%LRORJLH�&HOOXODLUH��������0DUVHLOOH��)UDQFH��,16(50�$08�8�����
0$56(,//(��)UDQFH
���$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH��,16(50�$08�8������0$56(,//(��)UDQFH
���3UR*H/LIH��������0DUVHLOOH��)UDQFH��,16(50�$08�8������0$56(,//(��)UDQFH
���$L[�0DUVHLOOH�8QLY��$3+0��,16(50��00*��+�SLWDO�OD�7LPRQH��'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��������0DUVHLOOH��)UDQFH��,16(50�$08�8�����
0$56(,//(��)UDQFH

0RWV�FOHIV���ODPLQHV��PLFUR$51��3URJHULD��YLHLOOLVVHPHQW��DXWRSKDJLH��V}QHVFHQFH��PL5����

5mVXPm��

/D�3URJHULD�GH�+XWFKLQVRQ�*LOIRUG��+XWFKLQVRQ�*LOIRUG�SURJHULD�V\QGURPH��+*36��HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�FDUDFW}ULV}H�SDU�XQ�YLHLOOLVVHPHQW
SU}FRFH�HW�DFF}O}U}�DERXWLVVDQW�DX�G}F|V�GHV�SDWLHQWV�YHUV�O
xJH�GH����DQV��(OOH�HVW�GXH��GDQV�OD�PDMRULW}�GHV�FDV��v�XQH�PXWDWLRQ�GH�QRYR
DXWRVRPLTXH�GRPLQDQWH�GDQV�O H[RQ����GX�J|QH�/01$��S�*���*��UHVSRQVDEOH�GH�OD�V\QWK|VH�G XQH�SURW}LQH�ODPLQH�$�G}O}W}H�HW�WR[LTXH�DSSHO}H
SURJ}ULQH��&HWWH�SURW}LQH�V DFFXPXOH�LQ�YLYR�GDQV�OH�QR\DX�GHV�FHOOXOHV�TXL�O H[SULPHQW�HW�J}Q|UH��GH�PDQL|UH�GRVH�G}SHQGDQWH��GHV�DQRPDOLHV
QXFO}DLUHV�v�OD�IRLV�PRUSKRORJLTXHV�HW�IRQFWLRQQHOOHV��FRQGXLVDQW�v�XQH�V}QHVFHQFH�FHOOXODLUH�SU}PDWXU}H��HQ�OLHQ�DYHF�OH�YLHLOOLVVHPHQW�SU}PDWXU}
GH�FHV �SDWLHQWV� �/H �UHPRGHODJH�GH �OD �FKURPDWLQH �DVVRFL} �HQWUD�QH �GHV �PRGL®FDWLRQV �GH �O H[SUHVVLRQ �J}QLTXH� �QRWDPPHQW �GHV �G}U}JXODWLRQV �GHV
PLFUR$51V��PL$51V���/HV�PL$51V�VRQW�GH�SHWLWV�$51V�QRQ�FRGDQWV�G XQH�YLQJWDLQH�GH�QXFO}RWLGHV�U}JXODQW�O H[SUHVVLRQ�GH�J|QHV�FLEOHV��1RXV
DYRQV �DQDO\V} �O
H[SUHVVLRQ �GHV �PL$51V �GDQV �GHV �®EUREODVWHV �GHUPLTXHV �+*36� �v �GL}UHQWV �SDVVDJHV� �HQ �FRPSDUDQW �v �GHV �®EUREODVWHV �W}PRLQV�
1RXV�DYRQV�LGHQWL®}����PL$51V�G}U}JXO}V����VXUH[SULP}V�HW���VRXV�H[SULP}V���3DUPL�OHV���PL$51V�VXUH[SULP}V����VRQW�ORFDOLV}V�GDQV�XQ�FOXVWHU�GH
PL$51V�DX�VHLQ�GH�OD�U}JLRQ�FKURPRVRPLTXH���T�������T������(Q�XWLOLVDQW�GH�OD�),6+��'�HW�GH�O LPPXQRSU}FLSLWDWLRQ�GH�OD�FKURPDWLQH��&KL3���QRXV
DYRQV�G}PRQWU}�TXH�OD�VXUH[SUHVVLRQ�GH�FHV�PL$51V�}WDLW�GXH�DX�UHPRGHODJH�GH�OD�FKURPDWLQH�GH�FH�ORFXV�GDQV�OHV�®EUREODVWHV�+*36��'H�SOXV�
QRXV�DYRQV�G}PRQWU}�JUxFH�v�OD�WUDQVIHFWLRQ�G ROLJRQXFO}RWLGHV�DQWLVHQV�FLEODQW�O H[RQ����HW����GX�J|QH�/01$��TXH�OD�SURJ}ULQH�}WDLW�UHVSRQVDEOH
GH�FH�UHPRGHODJH��3DUPL�OHV�PL$51V�VXUH[SULP}V��QRXV�DYRQV�FKRLVL�G HQ�}WXGLHU�GHX[�G XQH�P~PH�IDPLOOH��OH�PL5����D��S�HW�OH�PL5����E��S��TXL
SDUWDJHQW�XQH�P~PH�V}TXHQFH��VHHGl��LQGXLVDQW�SUREDEOHPHQW�GHV�HHWV�ELRORJLTXHV�VLPLODLUHV��'DQV�OHV�®EUREODVWHV�W}PRLQV��QRXV�DYRQV�PRQWU}
TXH�OD�VXUH[SUHVVLRQ�GH�FHV�PL$51V�GLPLQXDLW�OD�SUROLI}UDWLRQ�HQ�PRGXODQW�OH�F\FOH�FHOOXODLUH��HW�LQGXLVDLW�XQH�V}QHVFHQFH�SU}PDWXU}H��&HV�HHWV
SRXUUDLHQW�~WUH�OL}V�v�O LQKLELWLRQ�GLUHFWH�SDU�FHV�PL$51V�GH�&'.���&\FOLQH�GHSHQGHQW�NLQDVH�����LPSOLTX}H�GDQV�OD�U}JXODWLRQ�GX�F\FOH�FHOOXODLUH�ORUV
GH�OD�WUDQVLWLRQ�GH�OD�SKDVH�*��v�OD�SKDVH�6��&HV���PL$51V�RQW�}W}�G}FULWV�FRPPH�GHV�LQKLELWHXUV�GH�O DXWRSKDJLH�YLD�O LQKLELWLRQ�G DFWHXUV�FO}V�GH�FH
SURFHVVXV��%HFOLQ����$7*�&�HW�$7*���'DQV�OHV�®EUREODVWHV�+*36��QRXV�DYRQV�PRQWU}�TXH�O
LQKLELWLRQ�GH�FHV�PL$51V�SDU�GHV�DQWLPL5V�DXJPHQWDLW
O
DXWRSKDJLH��FRQGXLVDQW�v�XQH�FODLUDQFH�GH�OD�SURJ}ULQH�

(Q�FLEODQW�FHV�SURFHVVXV�FO}V�OL}V�DX�YLHLOOLVVHPHQW��FHV�GHX[�PL$51V�SRXUUDLHQW�DLQVL�MRXHU�XQ�U�OH�PDMHXU�GDQV�OD�SK\VLRSDWKRORJLH�GH�OD�3URJHULD�
/D�FRPSU}KHQVLRQ�GHV�P}FDQLVPHV�LPSOLTX}V�UHSU}VHQWH�XQH�}WDSH�LQGLVSHQVDEOH�SRXU�LGHQWL®HU�GH�QRXYHOOHV�DSSURFKHV�WK}UDSHXWLTXHV�GDQV�FHWWH
PDODGLH�DX�SURQRVWLF�VRPEUH�

>$UWLFOH�VRXPLV�v�OD�UHYXH�
$JLQJ�&HOO
@
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1RXKD�$EGHOPRXOD

���������,QIHUWLOLWm�PDVFXOLQH��WmUDWRVSHUPLH�HW�YRLH�GH�VLJQDOLVDWLRQ�GH�OxDFLGH�UmWLQRqTXH

$XWHXUV��

1RXKD�$EGHOPRXOD�%RXD\HG������2OGH]�NDDEL������6RQGD�.DPPRXQ������6DORXD�%HQ�$PRU������)DWPD�$ELG������6DPLU�$ORXORX������6RXURXU�)DOOHK�����
.D\V�&KDNHU������+DGLO�&KDDUL������%DONLVV�$EGHOPRXOD������+}GL�%HQ�$PHXU������$VPD�.DDEL������0RH]�+}GL�%HQ�$\HG������+DPGL�<DKLD������$VPD
<DLFK������0XVWDSKD�%HQ�$]L]D������:DOLG�6PDRXL����

���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK���6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��0DKGLD��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DEHV��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DIVD��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��7XQLV��7XQLVLH

0RWV�FOHIV���$FLGH�U}WLQR�TXH��LQIHUWLOLW}��W}UDWRVSHUPLH

5mVXPm��

,QWURGXFWLRQ���/D�VSHUPDWRJHQ|VH�HVW�XQ�SURFHVVXV�KDXWHPHQW�U}JXO}�v�XQ�U\WKPH�FRQVWDQW��/
DFLGH�U}WLQR�TXH��$5���TXL�HVW�XQ�P}WDEROLWH�DFWLI�GH
OD�YLWDPLQH�$��HVW�XQH�PRO}FXOH�GH�VLJQDOLVDWLRQ�YLWDOH�LPSOLTX}H�GDQV�OH�G}YHORSSHPHQW�GHV�FHOOXOHV�JHUPLQDOHV�HW�GDQV�O
HQWU}H�FRUUHFWH�GDQV�OD
P}LRVH��675$���VWLPXODWHG�E\�UHWLQRLF�DFLG�JHQH����ORFDOLV}�HQ��T���D�}W}�LGHQWL®}�FRPPH�XQ�J|QH�FLEOH�GH�OD�YRLH�5$��&HOOH�FL�U}JXOH�GLUHFWHPHQW
VRQ �H[SUHVVLRQ �YLD �GHV �U}FHSWHXUV �G
KRUPRQH �QXFO}DLUH �VS}FL®TXHV� �0DW}ULHO �HW �0}WKRGHV �� �'DQV �FHWWH �}WXGH �ELEOLRJUDSKLTXH� �XQH �UHFKHUFKH
DSSURIRQGLH�GH�OD�OLWW}UDWXUH�FRQFHUQDQW�OH�J|QH�675$��D�}W}�U}DOLV}H�v�O
DLGH�GHV�EDVHV�GH�GRQQ}HV�*RRJOH�6FKRODU��0HGOLQH�HW�3XE0HG��v�OD
UHFKHUFKH�G }WXGHV�GH�UHFKHUFKH�HW�G DSSOLFDWLRQV�FOLQLTXHV�FRQFHUQDQW�OH�J|QH�675$��FKH]�OHV�KRPPHV�HW�OHV�IHPPHV�D\DQW�GHV�WURXEOHV�GH�OD
UHSURGXFWLRQ��/HV�GRQQ}HV�H[WUDLWHV�RQW�}W}�DQDO\V}HV�HW�U}VXP}HV�5}VXOWDWV���/H�J|QH�675$��HVW�HQFRUH�XQ�J|QH�PDO�H[SORU}�FKH]�O KRPPH��ELHQ
TXH�VD�IRQFWLRQ�GDQV�OD�YRLH�GH�VLJQDOLVDWLRQ�G}YHORSSHPHQWDOH�IRQGDPHQWDOH�GH�O $5�VRLW�ELHQ�GRFXPHQW}H�HW�TXH�VRQ�U�OH�GDQV�OD�U}JXODWLRQ�HW�OH
G}URXOHPHQW�GH�OD�VSHUPDWRJHQ|VH�HW�GH�O RYRJHQ|VH�VRLW�DXVVL�ELHQ�}WXGL}�FKH]�OD�VRXULV�HW�G DXWUHV�HVS|FHV��'H�UDUHV�}WXGHV�SRUWDQW�VXU�OHV
SRO\PRUSKLVPHV�UV���������UV���������HW�UV���������RQW�UDSSRUW}�XQH�DVVRFLDWLRQ�HQWUH�OH�YDULDQW���UV���������HW�OHV�DOW}UDWLRQV�TXDQWLWDWLYHV
GH�OD�VSHUPDWRJHQ|VH���D]RRVSHUPLH�HW�ROLJRVSHUPLH��&RQFOXVLRQ���/H�J|QH�675$��FRGH�SRXU�XQH�SURW}LQH�F\WRSODVPLTXH�TXL�VHPEOH�Q}FHVVDLUH
SRXU�SU}SDUHU�O HQWU}H�HQ�P}LRVH�GHV�FHOOXOHV�JHUPLQDOHV�VRXFKHV�IHPHOOHV�HW�PxOHV��&KH]�OD�VRXULV��6WUD��HVW�H[SULP}�GDQV�OHV�FHOOXOHV�SU}�
P}LRWLTXHV��6RQ�H[SUHVVLRQ�GDQV�OHV�WHVWLFXOHV�Q
HVW�G}WHFW}H�SRXU�OD��|UHIRLV�TXH�TXHOTXHV�MRXUV�DSU|V�OD�QDLVVDQFH��O xJH�GH�OD�SXEHUW}�FKH]�OD
VRXULV���/D�G}JUDGDWLRQ�GH�O $5�GDQV�OHV�WHVWLFXOHV�I�WDX[�SDU�O DFWLRQ�GH�&<3��%��HPS~FKHUD�OD�WUDQVFULSWLRQ�GX�J|QH�6WUD��GDQV�OHV�FHOOXOHV
VRXFKHV��WDQGLV�TXH�OH�WUDLWHPHQW�GH�WHVWLFXOHV�I�WDX[�SDU�OH�N}WRFRQD]ROH�LQGXLW�O H[SUHVVLRQ�GH�FH�J|QH��/ LQYDOLGDWLRQ�KRPR]\JRWH�GH�6WUD�
FRQGXLW�v�XQH�LQIHUWLOLW}�GHV�LQGLYLGXV�PxOHV�DYHF�GHV�JRQDGHV�SOXV�SHWLWHV��(WDQW�GRQQ}��OH�U�OH�GH�O DFLGH�U}WLQR�TXH�GDQV�OD�IHUWLOLW}�QRWDPPHQW
PDVFXOLQH�HW�OH�U�OH�GH�675$��DLQVL�TXH�G DXWUHV�J|QHV�DVVRFL}V�GDQV�OD�FDVFDGH�G H[SUHVVLRQ��LO�HVW�UHFRPPDQG}�VHORQ�OHV�U}VXOWDWV�GH�QRWUH�}WXGH
GH�PHQHU�GHV�}WXGHV�GH�FULEODJH�DXVVL�ELHQ�VWUXFWXUDO�TXH�WUDQVFULSWLRQQHO�FKH]�OHV�KRPPHV�W}UDWRVSHUPLTXHV�HW�OHV�KRPPHV�D\DQW�GRQQ}
QDLVVDQFHV�v�GHV�SRO\PDUIRUPDWLRQV�I�WDOHV�DSSDUWHQDQW�DX�VSHFWUH�GHV�WURXEOHV�GX�G}YHORSSHPHQW�GH�OD�YRLH�$5�RX�U}WLQRORSDWKLHV�

�
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-XOLHQ�%85$77,

���������(YDOXDWLRQ�GH���DOJRULWKPHV�GH�SUmGLFWLRQ�GxmSLVVDJH�SHUPHWWDQW�XQH�DQQRWDWLRQ�DXWRPDWLTXH�GDQV�XQ�FRQWH[WH�1*6
GLDJQRVWLTXH

$XWHXUV��

(ORGLH�/(-(81(������3DVFDOH�5,&+$5'������&RULQQH�0(7$<������)ODYLH�$'(5������&}FLOH�6$,17�0$57,1������&}OLQH�/('(8,/������0DJDOLH�/2',1�����
9DO}ULH�$//$0$1'������9DO}ULH�-2%,&������%RULV�.(5(1������$OL[�'(�%(&'(/,(95(������&KULVWLQH�%(//$1(�&+$17(/27������-XOLHQ�%85$77,����

���'}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���,QVHUP�8056������,QVWLWXW�GH�0\RORJLH��3DULV��)UDQFH

0RWV�FOHIV���}SLVVDJH��1*6��DOJRULWKPHV�GH�SU}GLFWLRQ

5mVXPm��

/ LQWHUSU}WDWLRQ�GHV�YDULDQWV�HVW�XQH�}WDSH�FULWLTXH�GDQV�O LGHQWL®FDWLRQ�G XQ�GLDJQRVWLF�HQ�J}Q}WLTXH�PRO}FXODLUH�
3DUPL�FHV�YDULDQWV��FHX[�VXVSHFW}V�G DOW}UHU�O }SLVVDJH��HQ�GHKRUV�GHV�VLWHV�FDQRQLTXHV��SU}VHQWHQW�GHV�GL°FXOW}V�VS}FL®TXHV�G DQDO\VH�
/HV�WHVWV�GH�ODERUDWRLUH�SHUPHWWDQW�G }WXGLHU�O }SLVVDJH�VXU�O $51�VRQW�FR�WHX[�HW�FKURQRSKDJHV��LO�HVW�GRQF�DFWXHOOHPHQW�LUU}DOLVWH�GH�OHV�SUDWLTXHU
SRXU�WRXV�OHV�YDULDQWV�LGHQWL®}V�HQ�V}TXHQ{DJH�KDXW�G}ELW��1*6���/ XWLOLVDWLRQ�G RXWLOV�GH�SU}GLFWLRQ�LQ�VLOLFR�HVW�GRQF�Q}FHVVDLUH�D®Q�GH�V}OHFWLRQQHU
GH�ID{RQ�}FRQRPLTXH�HW�UDSLGH�OHV�YDULDQWV�G }SLVVDJH�OHV�SOXV�FRQYDLQFDQWV�DYDQW�GH�OHV�VRXPHWWUH�v�XQH�YDOLGDWLRQ�H[S}ULPHQWDOH�
&HV�RXWLOV�VRQW�WU|V�QRPEUHX[�PDLV�VRXYHQW�EDV}V�VXU�XQH�LQWHUIDFH�TXL�QH�SHUPHW�GH�IDLUH�TX XQH�VHXOH�UHTX~WH�v�OD�IRLV��,O�HVW�GRQF�LPSRVVLEOH�GH
OHV�XWLOLVHU�GH�ID{RQ�V\VW}PDWLTXH�GDQV�OH�FRQWH[WH�GX�1*6�R��OH�QRPEUH�GH�YDULDQWV�v�DQDO\VHU�HVW�WU|V�LPSRUWDQW�

3DU�FRQV}TXHQW��QRXV�DYRQV�V}OHFWLRQQ}���DOJRULWKPHV�TXL�SHUPHWWHQW�XQH�DQQRWDWLRQ�DXWRPDWLTXH�GHV�YDULDQWV�DLQVL�TX
XQH�LQW}JUDWLRQ�VLPSOH
GDQV�XQH�FKD�QH�G DQDO\VH�ELRLQIRUPDWLTXH���0D[(QW6FDQ���������GEVFVQYBDGD���������6SOLFH$,��������HW�63L3��������
$®Q�GH�OHV �}YDOXHU� �QRXV�DYRQV�FROOHFW} �DX�VHLQ �GX�&HQWUH �GH�*}Q}WLTXH�0RO}FXODLUH �HW �&KURPRVRPLTXH�GH�O
K�SLWDO �3LWL}�6DOS~WUL|UH ����YDULDQWV
VXVSHFW}V�G DOW}UHU�O }SLVVDJH�TXL�RQW�}W}�WHVW}V�H[S}ULPHQWDOHPHQW�
3RXU����G HQWUH�HX[��O HHW�VXU�O }SLVVDJH�D�}W}�G}PRQWU}�VXU�O $51�HW�SRXU����G HQWUH�HX[��DXFXQ�HHW�Q D�SX�~WUH�UHWURXY}�VXU�O $51�
7RXV�FHV�YDULDQWV�RQW�}W}�DQQRW}V�SDU�DX�PRLQV�XQ�DOJRULWKPH��PDLV�VHXOV����RQW�}W}�DQQRW}V�SDU�OHV���
/H�QRPEUH�GH�YDULDQWV�DQQRW}V�SDU�RXWLO�HVW���0D[(QW6FDQ�����GEVFVQYBDGD�����6SOLFH$,�����63L3����
&HWWH�GL}UHQFH�V H[SOLTXH�HQ�SDUWLH�SDU�OH�IDLW�TXH�0D[(QW6FDQ�HW�GEVFVQYBDGD��GDQV�OHXU�PRGH�G DQQRWDWLRQ�DXWRPDWLTXH��QH�VRQW�SDV�FDSDEOHV
G DQDO\VHU�OHV�LQGHOV�
3RXU�OHV�YDULDQWV�GRQW�XQH�DOW}UDWLRQ�GH�O }SLVVDJH�HVW�G}PRQWU}H�H[S}ULPHQWDOHPHQW��FHW�HHW�D�}W}�SU}GLW�FRUUHFWHPHQW�GDQV�OHV�FDV�VXLYDQWV��
0D[(QW6FDQ��������GEVFVQYBDGD��������6SOLFH$,��������63L3�������
3RXU�OHV�YDULDQWV�GRQW�XQH�DOW}UDWLRQ�GH�O }SLVVDJH�Q D�SDV�SX�~WUH�G}PRQWU}H�H[S}ULPHQWDOHPHQW��DXFXQ�HHW�Q D�}W}�SU}GLW�GDQV�OHV�FDV�VXLYDQWV��
0D[(QW6FDQ������GEVFVQYBDGD������6SOLFH$,��������63L3������

3RXU�FRQFOXUH��QRXV�FRQVHLOORQV�O XWLOLVDWLRQ�GHV�DOJRULWKPHV�OHV�SOXV�U}FHQWV��63L3�HW�6SOLFH$,��FDU�OHXUV�SHUIRUPDQFHV�VHPEOHQW�}TXLYDOHQWHV�v
0D[(QW6FDQ�HW�GEVFVQYBDGD��PDLV�LOV�DSSRUWHQW�XQH�SOXV�YDOXH�QRQ�Q}JOLJHDEOH�SDU�O DQQRWDWLRQ�G XQH�SOXV�JUDQGH�SURSRUWLRQ�GH�YDULDQWV��7RXWHIRLV�
DXFXQ�GH�FHV�RXWLOV�Q D�SHUPLV�XQH�DQQRWDWLRQ�FRUUHFWH�GH������GHV�YDULDQWV��/HXU�DVVRFLDWLRQ�GDQV�OHV�SLSHOLQHV�G DQDO\VH�SHXW�GRQF�DYRLU�XQ
LQW}U~W�



21&2*c1c7,48( 0RKDPHG�$+$.28'

���������,GHQWLzFDWLRQ�RI�D�9+/�JHQH�PXWDWLRQ�LQ�D�0RURFFDQ�IDPLO\�ZLWK�9RQ�+LSSHO�/LQGDX�V\QGURPH

$XWHXUV��

0RKDPHG�$KDNRXG������<RXVVHI�<DGHQ������2XVVDPD�.HWWDQL������EDGUHGGLQH�HO�PDNK]HQ������6DLG�7UKDQLQW������,KVDQH�(O�2WPDQL������+DQDQH�6D\HO
�����0HULDPH�$EEDVVL������.DULP�2XOGLP���������/DLOD�%RXJXHQRXFK�������

���8QLW}�GH�*}Q}WLTXH�P}GLFDOH�HW�2QFRJ}Q}WLTXH��&+8�+DVVDQ�,,�)|V��)|V��0DURF
���6HUYLFH�G HQGRFULQRORJLH���'LDE}WRORJLH���1XWULWLRQ��&+8�0RKDPPHG�9,��RXMGD��0DURF
���8QLW}�GH�J}Q}WLTXH�P}GLFDOH�HW�RQFRJ}Q}WLTXH��&+8�+DVVDQ�,,��)H]��0DURF
���3URIHVVHXU�$JU}J}��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH��)|V��0DURF
���3URIHVVHXU�DVVLVWDQW��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH��)|V��0DURF

0RWV�FOHIV���9RQ�+LSSHO�/LQGDX�V\QGURPH��9RQ�+LSSHO�/LQGDX�JHQH��PXWDWLRQ��JHQH��JHQHWLFV

5mVXPm��

9RQ�+LSSHO�/LQGDX��9+/��V\QGURPH�LV�DQ�DXWRVRPDO�GRPLQDQW�QHRSODVWLF�GLVRUGHU��7KH�9+/�WXPRU�VXSSUHVVRU��9+/��JHQH�KDV�SUHYLRXVO\�EHHQ
LGHQWL®HG�WR�UHSUHVHQW�WKH�FDXVDWLYH�JHQH�RI�9+/�

3UHYLRXV�VWXGLHV�KDYH�GHPRQVWUDWHG�WKDW�!�����GLHUHQW�PXWDWLRQV�LQ�9+/�DUH�DVVRFLDWHG�ZLWK�9+/�V\QGURPH�

7KH�DLP�RI�WKH�SUHVHQW�VWXG\�ZDV�WR�GHWHUPLQH�WKH�9+/�JHQH�PXWDWLRQ�SUHVHQW�LQ�D�9+/�V\QGURPH�SHGLJUHH�DQG�WR�LQYHVWLJDWH�WKH�SDWKRJHQHVLV�RI
WKH�PXWDQW�SURWHLQ�

%ULH¯\��D�IDPLO\�VXHULQJ�IURP�9+/�V\QGURPH�LQ�D�0RURFFDQ�SRSXODWLRQ�ZDV�UHFUXLWHG��DQG�D�PLVVHQVH�PXWDWLRQ��F����GXS$�S�$VQ���/\VIV;����ZDV
UHYHDOHG�WR�EH�SUHVHQW�ZLWKLQ�WKH�9+/�JHQH�LQ�WKH�SUREDQG�

)XUWKHUPRUH��6DQJHU�VHTXHQFLQJ�UHYHDOHG�WZR�FDUULHUV�RI�WKH�PXWDWLRQ�ZLWKLQ�WKH�IDPLO\�

7KH�UHVXOWV�RI�WKH�SUHVHQW�VWXG\�DOVR�GHPRQVWUDWHG�D�PXWDWLRQ�LQ�9+/�DVVRFLDWHG�ZLWK�WKH�9+/�V\QGURPH�SKHQRW\SH��ZKLFK�PD\�EH�RI�IXWXUH
WKHUDSHXWLF�EHQH®W�IRU�WKH�GLDJQRVLV�RI�9+/�V\QGURPH�

7KHVH�UHVXOWV�PD\�DOVR�EH�UHOHYDQW�WR�IXUWKHU�VWXGLHV�DLPLQJ�WR�LQYHVWLJDWH�WKH�PROHFXODU�SDWKRJHQHVLV�RI�9+/�V\QGURPH�

3LlFH�MRLQWH���9+/�GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 $QRXN�&KDLOORX

���������6\QGURPH�0,'$6��XQ�QRXYHDX�FDV�SUmVHQWDQW�XQH�GHV�SOXV�SHWLWHV�GmOmWLRQV�FKURPRVRPLTXHV�HPSRUWDQW�OH�JlQH
+&&6�

$XWHXUV��

$QRXN�&KDLOORX������(OLVH�%RXGU\������9DVLO\�6PLUQRY������6\OYLH�0DQRXYULHU������&DWKHULQH�9LQFHQW�'HORUPH����

���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�F\WRJ}QRPLTXH�GHV�G}®FLHQFHV�LQWHOOHFWXHOOHV�HW�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW���&+8�GH�/LOOH��/LOOH��)UDQFH
���2SKWDOPRORJLH��&+8�GH�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���0,'$6��;S������+&&6��RSKWDOPRORJLH��PLWRFKRQGULRSDWKLH

5mVXPm��

/H�V\QGURPH�GH�0LFURSKWDOPLH�DYHF�G}IDXWV�OLQ}DLUHV�FXWDQ}V��20,0�����������DXVVL�DSSHO}�V\QGURPH�0,'$6��SRXU�PLFURSKWKDOPLD��GHUPDO
DSODVLD��DQG�VFOHURFRUQHD��HVW�XQH�SDWKRORJLH�GRPLQDQWH�OL}H�v�O ;�DYHF�XQH�YDULDELOLW}�G H[SUHVVLRQ�LQWHU�HW�LQWUD�IDPLOLDOH�SRXU�OHV�IHPPHV
DWWHLQWHV�HW�KDELWXHOOHPHQW�O}WDOH�SRXU�OHV�JDU{RQV�DWWHLQWV��&OLQLTXHPHQW��RQ�UHWURXYH�FRPPH�VLJQHV�PDMHXUV��XQH�PLFURSKWDOPLH�RX�DQRSKWDOPLH
XQLODW}UDOH�RX�ELODW}UDOH�HW�GHV�O}VLRQV�FXWDQ}HV�GH�OD�IDFH�HW�GX�FRX�REVHUY}HV�v�OD�QDLVVDQFH�HW�GH�U}JUHVVLRQ�VSRQWDQ}H��3DU�DLOOHXUV��SHXYHQW�~WUH
DVVRFL}V� �G DXWUHV �VLJQHV �PLQHXUV �RSKWDOPRORJLTXHV� �GHV �DQRPDOLHV �F}U}EUDOHV� �FDUGLDTXHV� �XQ �UHWDUG �GH �G}YHORSSHPHQW �RX �XQH �KHUQLH
GLDSKUDJPDWLTXH��&HWWH�SDWKRORJLH�HVW�XQH�QHXURFULVWRSDWKLH��U}VXOWDQW�G XQH�DQRPDOLH�GH�OD�PLJUDWLRQ�RX�GH�OD�SUROLI}UDWLRQ�GHV�FU~WHV�QHXUDOHV��FH
TXL�H[SOLTXH�OHV�RUJDQHV�LPSOLTX}V�HW�OH�WUDMHW�GHV�O}VLRQV�FXWDQ}HV�VHORQ�OHV�OLJQHV�GH�EODVFKNR�
'HV�YDULDQWV�K}W}UR]\JRWHV�SHUWH�GH�IRQFWLRQ�GHV�J|QHV�&2;�%��+&&6�RX�1'8)%���VRQW�UHVSRQVDEOHV�GH�OD�SDWKRORJLH��&HV�WURLV�J|QHV�VLWX}V�VXU�OH
FKURPRVRPH�;�FRGHQW�GHV�SURW}LQHV�Q}FHVVDLUHV�DX�IRQFWLRQQHPHQW�GH�OD�FKDLQH�UHVSLUDWRLUH�PLWRFKRQGULDOH��&RQFHUQDQW�OHV�DOW}UDWLRQV�GX�J|QH
+&&6��OD�SOXSDUW�GHV�FDV�UDSSRUW}V�VRQW�GH�ODUJHV�G}O}WLRQV�F\WRJ}Q}WLTXHPHQW�YLVLEOHV�LPSOLTXDQW�OD�U}JLRQ�;S�����DYHF�XQH�U}JLRQ�PLQLPDOH
FULWLTXH�FHQWU}H�VXU�+&&6��&RQWUDLUHPHQW�v�OD�SU}VHQWDWLRQ�FODVVLTXH�GHV�PLWRFKRQGULRSDWKLHV��U}Y}O}HV�SDU�XQH�G}IDLOODQFH�PXOWLYLVF}UDOH�SRVW�
QDWDOH�DSU|V�XQ�LQWHUYDOOH�OLEUH��OHV�VLJQHV�GX�V\QGURPH�0,'$6�VRQW�SU}VHQWV�G|V�OD�QDLVVDQFH�
,FL��QRXV�SU}VHQWRQV�OH�FDV�G XQH�MHXQH�SDWLHQWH��SUHPLHU�HQIDQW�G XQ�FRXSOH�QRQ�DSSDUHQW}�Q}H�DX�G}FRXUV�G XQH�JURVVHVVH�PDUTX}H�SDU�OD
G}FRXYHUWH �G XQH �DUW|UH �RPELOLFDOH �XQLTXH� �$ �VD �QDLVVDQFH� �v �WHUPH �HW �HXWURSKH� �GHV �DOW}UDWLRQV �FRUQ}HQQHV �HW �XQH �PLFURSKWDOPLH �VRQW
GLDJQRVWLTX}HV�G HPEO}H��$�VHV���PRLV��HOOH�HVW�KRVSLWDOLV}H�SRXU�FDVVXUH�VWDWXUR�SRQG}UDOH�HW�UDOHQWLVVHPHQW�GH�OD�FRXUEH�GX�S}ULP|WUH�FUxQLHQ�
(OOH�SU}VHQWH�SDU�DLOOHXUV�XQ�ERQ�G}YHORSSHPHQW�SV\FKRPRWHXU��/H�ELODQ�P}WDEROLTXH�HW�PDOIRUPDWLI�DORUV�U}DOLV}�HVW�QRUPDO��$XFXQ�DXWUH�}O}PHQW
G\VPRUSKLTXH�QL�DXFXQH�O}VLRQ�FXWDQ}H�Q HVW�DORUV�UDSSRUW}��&H�Q HVW�TX
XOW}ULHXUHPHQW��JUxFH�DX[�SKRWRV�SULVHV�SDU�OHV�SDUHQWV�HQ�PDWHUQLW}�TXH
GHV�O}VLRQV�FXWDQ}HV�DX�QLYHDX�GX�VLOORQ�QDVR�J}QLHQ�VRQW�REVHUY}HV�
'HYDQW�OD�VXVSLFLRQ�G DQRPDOLH�GH�3HWHUV��DVVRFL}H�v�OD�G}F}O}UDWLRQ�GX�S}ULP|WUH�FUxQLHQ��XQH�DQDO\VH�FKURPRVRPLTXH�SDU�SXFH�v�$'1�HVW
SUHVFULWH��&HOOH�FL�UHWURXYH�XQH�G}O}WLRQ�K}W}UR]\JRWH�LQWHUVWLWLHOOH�HQ�;S�����G XQH�WDLOOH�GH�����v����NE��$JLOHQW���.���GH�QRYR�TXL�HPSRUWH�D
PLQLPD�OHV�H[RQV���v���GX�J|QH�+&&6��&H�YDULDQW�SHUWH�GH�IRQFWLRQ��HVW�SDWKRJ|QH�HQ�OLHQ�DYHF�OD�V\PSWRPDWRORJLH�UHWURXY}H�FKH]�OD�SDWLHQWH�
1RXV�G}FULYRQV�XQ�QRXYHDX�FDV�SU}VHQWDQW�XQ�V\QGURPH�0,'$6�HW�O XQH�GHV�SOXV�SHWLWHV�G}O}WLRQV�;S�����UDSSRUW}HV�GDQV�OHV�EDVHV�GH�GRQQ}HV
LPSOLTXDQW�OH�J|QH�+&&6�

3LlFH�MRLQWH���0,'$6�SGI



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $PgOLH�&RUGRYDGR

���������,GHQWLzFDWLRQ�G
XQ�QRXYHDX�JlQH�GH�GmzFLHQFH�LQWHOOHFWXHOOH���VHPD�E

$XWHXUV��

$P}OLH�&RUGRYDGR������0}G}ULF�-HDQQH���������$QQH�6RSKLH�'HQRPP}�3LFKRQ������%RULV�.HUHQ������/DQFH�5RGDQ������.LPEHUO\�$OGLQJHU������.HU\
5DPVH\������9DKLG�%DKUDPEHLJL������:HQG\�0LWFKHOO������-LOOLDQ�5�2]PRUH�������/HVOLH�*UDQJHU�������5LFKDUG�5HGRQ�������6W}SKDQH�%}]LHDX������
)U}G}ULF�/DXPRQQLHU������$QQLFN�7RXWDLQ���������0DULH�/DXUH�9XLOODXPH�:LQWHU�������

���805�������L%UDLQ��8QLYHUVLW}�GH�7RXUV��7RXUV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���'LYLVLRQ�RI�*HQHWLFV�DQG�*HQRPLFV��'HSDUWPHQW�RI�1HXURORJ\�%RVWRQ�&KLOGUHQ
V�+RVSLWDO��%RVWRQ��(WDWV�8QLV
���&HQWHU�IRU�LQWHJUDWLYH�EUDLQ��6HDWWOH�&KLOGUHQ
V�5HVHDUFK�,QVWLWXWH��6HDWWOH��(WDWV�8QLV
�����7*HQ
V�&HQWHU�IRU�5DUH�&KLOGVKRRG�'LVRUGHUV��3KRHQL[��(WDWV�8QLV
�����*UHHQZRRG�*HQHWLF�&HQWHU��*UHHQZRRG��(WDWV�8QLV
�����&KLOGUHQ
V�+RVSLWDO�/RV�$QJHOHV��/RV�$QJHOHV��(WDWV�8QLV
������'DUWPRXWK�+LWFKFRFN�0HGLFDO�&HQWHU��/HEDQRQ��(WDWV�8QLV
������5DQGDOO�&KLOGUHQ
V�+RVSLWDO��3RUWODQG��(WDWV�8QLV
����,16(50��&156��O
,QVWLWXW�GX�WKRUD[��8QLYHUVLW}�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH��&+8�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�,QWHOOHFWXHOOH��V}PDSKRULQH��%��}WXGHV�IRQFWLRQQHOOHV��V}TXHQ{DJH�v�KDXW�G}ELW�G H[RPHV��JXLGDJH�D[RQDO�
QHXURG}YHORSSHPHQW

5mVXPm��

/D �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �HVW �XQ �WURXEOH �QHXUR�G}YHORSSHPHQWDO �IU}TXHQW �WRXFKDQW �� �v ��� �GH �OD �SRSXODWLRQ �HW �G RULJLQH �PDMRULWDLUHPHQW
J}Q}WLTXH��3DU�V}TXHQ{DJH�v�KDXW�G}ELW�G H[RPH�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�',�V}Y|UH�SXLV�DSSHO�v�FROODERUDWLRQ�LQWHUQDWLRQDOH�SDU�*HQH0DWFKHU�
OH �J|QH �6(0$�% �D �}W} �LGHQWL®} �FRPPH �XQ �ERQ �FDQGLGDW �SRXU �OD �',� �+XLW �YDULDWLRQV �GH �QRYR ��� �IDX[�VHQV� �� �IUDPH�VKLIW �HW �� �QRQ�VHQV �GRQW �XQ
U}FXUUHQW� �RQW �DLQVL �}W} �LGHQWL®}HV �FKH] �� �SDWLHQWV �QRQ �DSSDUHQW}V �DWWHLQWV �GH �G}®FLHQFH �LQWHOOHFWXHOOH �V}Y|UH �v �PRG}U}H �VDQV �G\VPRUSKLH
UHFRQQDLVVDEOH�QL�PDOIRUPDWLRQ��QL�DQRPDOLHV�VLJQL®FDWLYHV�v�O ,50�F}U}EUDOH��/HV�SDWLHQWV�DYDLHQW�XQ�ODQJDJH�OLPLW}�v�TXHOTXHV�PRWV�RX�DEVHQW��GHV
WURXEOHV �GH �PRWULFLW} �JOREDOH �HW �GH �PRWULFLW} �®QH� �GHV �VW}U}RW\SLHV �HW �XQH �}SLOHSVLH �SRXU �� �G HQWUH �HX[� �/H �J|QH �6(0$�% �FRGH �OD �SURW}LQH
V}PDSKRULQH ��%� �XQH �SURW}LQH �FKLPLRU}SXOVLYH �LQKLEDQW �OD �FURLVVDQFH �D[RQDOH �ORUV �GX �G}YHORSSHPHQW �GX �V\VW|PH �QHUYHX[ �FHQWUDO� �$®Q �GH
G}PRQWUHU�O LPSOLFDWLRQ�GH�FH�J|QH�GDQV�XQ�SK}QRW\SH�QHXURG}YHORSSHPHQWDO� �QRXV�DYRQV�LQLWL}�GHV�}WXGHV�IRQFWLRQQHOOHV�HQ�J}Q}UDQW�GHV
FRQVWUXFWLRQV�SODVPLGLTXHV�FRQWHQDQW�OD�IRUPH�VDXYDJH�RX�PXW}H�GX�J|QH�VHPD�E��F'1$�PXULQ���&HV�FRQVWUXFWLRQV�RQW�}W}�VXUH[SULP}HV�GDQV�GHV
OLJQ}HV�FHOOXODLUHV��+(.���7��SXLV�GDQV�GHV�FXOWXUHV�SULPDLUHV�GH�QHXURQHV�KLSSRFDPSLTXHV��'DQV�XQ�SUHPLHU�WHPSV��QRXV�DYRQV�}YDOX}�O LPSDFW�GH
FHV�PXWDWLRQV�VXU�OD�VWDELOLW}�HW�OD�ORFDOLVDWLRQ�VXEFHOOXODLUH�GH�OD�SURW}LQH�SDU�:HVWHUQ�%ORW�GDQV�OHV�FHOOXOHV�+(.���7�HW�SDU�LPPXQRF\WRFKLPLH
GDQV�OHV�FHOOXOHV�+(.���7�HW�OHV�FXOWXUHV�QHXURQDOHV��/HV�FRQV}TXHQFHV�LQGXLWHV�SDU�OHV�YDULDWLRQV�GX�J|QH�VHPD�E�VXU�OD�PRUSKRJHQ|VH�HW�OD
V\QDSWRJHQ|VH �VRQW �}JDOHPHQW �HQ �FRXUV �G }YDOXDWLRQ �YLD �O }WXGH �GH �GL}UHQWV �SDUDP|WUHV �QHXURQDX[ �WHOV �TXH �OD �PRUSKRORJLH� �O DUERULVDWLRQ
GHQGULWLTXH�RX�HQFRUH�OD�GHQVLW}�V\QDSWLTXH�GDQV�OHV�FXOWXUHV�GH�QHXURQHV�DSU|V�DQDO\VH�HQ�PLFURVFRSLH�FRQIRFDOH��/HV�U}VXOWDWV�SU}OLPLQDLUHV�QH
PRQWUHQW�SDV�G LPSDFW�GHV�GL}UHQWHV�YDULDWLRQV�VXU�OD�VWDELOLW}�HW�OD�ORFDOLVDWLRQ�VXEFHOOXODLUH�GH�OD�SURW}LQH�TXH�FH�VRLW�GDQV�OHV�OLJQ}HV�FHOOXODLUHV
+(.���7 �RX �GDQV �OHV �QHXURQHV� �(Q �UHYDQFKH� �OHV �YDULDWLRQV �WURQTXDQWHV �VHPEOHQW �DOW}UHU �OD �PRUSKRORJLH �QHXURQDOH� �(Q �HHW� �O DUERULVDWLRQ
QHXURQDOH�VHPEOH�PRLQV�G}YHORSS}H�DYHF�PRLQV�GH�SURORQJHPHQWV�GHQGULWLTXHV�HW�G }SLQHV�GHQGULWLTXHV��&HV�U}VXOWDWV�SU}OLPLQDLUHV�VXJJ|UHQW�TXH
O H[SUHVVLRQ�G XQH�SURW}LQH�WURQTX}H�6(0$�%�SRXUUDLW�DOW}UHU�OD�PRUSKRJHQ|VH�QHXURQDOH��/D�SRXUVXLWH�GH�FHV�}WXGHV�IRQFWLRQQHOOHV�GHYUDLW�QRXV
SHUPHWWUH�GH�VWDWXHU�VXU�OD�SDWKRJ}QLFLW}�GH�FHV�YDULDWLRQV�HW�SOXV�ODUJHPHQW�GH�FDUDFW}ULVHU�OH�U�OH�GH�OD�V}PDSKRULQH��%�GDQV�OD�SK\VLRSDWKRORJLH
GH�OD�',�

3LlFH�MRLQWH���DEVWUDFW�6�%�$VVLVHV�*}Q}WLTXHV��������&RUGRYDGR�$P}OLH�GRF[



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

)DWLPD�=DKUD�2877$/(%

���������0LFURGXSOLFDWLRQ��S����S�����HW�GmzFLHQFH�LQWHOOHFWXHOOH����h�SURSRV�GxXQ�FDV�

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������*KL]ODQH�-$%5$1(������1DGLD�6(5%$7,������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��/DERUDWRLUH�GH�3DWKRORJLH�FHOOXODLUH�HW�0RO}FXODLUH����&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW
GH�3KDUPDFLH�GH�&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���PLFURGXSOLFDWLRQ��S����S������G}®FLHQFH�LQWHOOHFWXHOOH��O DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1�

5mVXPm��

�

,QWURGXFWLRQ��

/HV �G}®FLHQFHV �LQWHOOHFWXHOOHV �G RULJLQH �J}Q}WLTXH �UHSU}VHQWHQW �OD �PRLWL} �GHV �FDV �GH �UHWDUG �PHQWDO� �'L}UHQWHV �PLFURGXSOLFDWLRQV �RX �WULVRPLHV
SDUWLHOOHV�GX�EUDV�FRXUW�GX�FKURPRVRPH���RQW�}W}�UDSSRUW}HV�GDQV�OD�OLWW}UDWXUH��DVVRFL}HV�v�GHV�GHJU}V�YDULDEOHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH�HW�GH
PDOIRUPDWLRQV��TXL�G}SHQGHQW�GH�OD�WDLOOH�GH�OD�U}JLRQ�GXSOLTX}H�

/ REMHFWLI�GH�FHWWH�}WXGH�HVW�GH�UDSSHOHU�O LQW}U~W�GHV�LQYHVWLJDWLRQV�J}Q}WLTXHV�GDQV�O H[SORUDWLRQ�G XQ�UHWDUG�PHQWDO��HW�GH�O LPSRUWDQFH�GH
O DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��$&3$���HQ�FDV�G}®FLHQFH�LQWHOOHFWXHOOH��DYHF�XQH�}WXGH�F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH�QRUPDOH�

3DWLHQW�HW�PmWKRGHV��

1RXV �UDSSRUWRQV �O REVHUYDWLRQ �P}GLFDOH �G XQH �SDWLHQWH �VXLYLH �HQ �FRQVXOWDWLRQ �GH �J}Q}WLTXH �P}GLFDOH �GHSXLV ������ �SRXU �XQH �G}®FLHQFH
LQWHOOHFWXHOOH� �DVVRFL}H �v �XQH �PLFURGXSOLFDWLRQ �GX �EUDV �FRXUW �GX �FKURPRVRPH ���

5mVXOWDWV�HW�GLVFXVVLRQ�

& HVW�XQH�SDWLHQWH�xJ}H�GH����DQV�DX�PRPHQW�GX�GLDJQRVWLF� �TXL �SU}VHQWH�GHV�VLJQHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH�GHSXLV�O xJH�GH���DQV��IDLWV�GH
GL°FXOW}V�G DSSUHQWLVVDJH�VFRODLUH�DYHF�UHGRXEOHPHQWV��VDQV�DXWUHV�VLJQHV�DVVRFL}V��QRWDPPHQW�SDV�GH�WURXEOHV�GX�FRPSRUWHPHQW�RX�GX�ODQJDJH�
QL�GH�U}JUHVVLRQ�SV\FKRPRWULFH�

/ H[DPHQ�FOLQLTXH�UHWURXYH�XQH�SDWLHQWH�FRQVFLHQWH��HQ�ERQ�}WDW�J}Q}UDO� �XQ�UHWDUG�VWDWXUR�SRQG}UDO �v�PRLQV�XQH�G}ULYDWLRQ�VWDQGDUG��XQH
G\VPRUSKLH�IDFLDOH� �}SLFDQWKXV� �UDFLQH�GX�QH]�ODUJH� �DYHF�XQ�VWUDELVPH�FRQYHUJHDQW�ELODW}UDO �VRXV�FRUUHFWLRQ� �VDQV�DXWUHV�VLJQHV�FOLQLTXHV�
QRWDPPHQW�SDV�GH�VLJQHV�QHXURORJLTXHV��GH�PRXYHPHQWV�DQRUPDX[���QL�GH�WURXEOHV�GX�ODQJDJH�

/HV�H[SORUDWLRQV�QHXURORJLTXHV��QRWDPPHQW�OD�WRPRGHQVLWRP}WULH�HW�O LPDJHULH�SDU�U}VRQQDQFH�PDJQ}WLTXH�F}U}EUDOHV�VRQW�UHYHQXHV�QRUPDOHV�
DLQVL�TXH�O }OHFWUR�HQF}SKDORJUDPPH��TXL�D�PRQWU}�XQ�WUDF}�GH�YHLOOH�VDQV�DQRPDOLHV��3DU�DLOOHXUV��OHV�ELODQV�WK\UR�GLHQ��RSKWDOPRORJLTXH�HW�DXGLWLYH
}WDLHQW�QRUPDX[�

/H�GLDJQRVWLF�GH�UHWDUG�PHQWDO�G RULJLQH�J}Q}WLTXH�D�}W}�UHWHQX��JUxFH�v�O $&3$��TXL�D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�G XQH�GXSOLFDWLRQ�GH��0E�HQ
�S����S������SRVLWLRQ�J}QRPLTXH�������������������������QRQ�PLVH�HQ�}YLGHQFH�VXU�OH�FDU\RW\SH�FRQVWLWXWLRQQHO�v�U}VROXWLRQ�GH�����EDQGHV�

/ }YDOXDWLRQ�FOLQLTXH�GHV�SDWLHQWV�SU}VHQWDQW�XQ�UHWDUG�PHQWDO �HVW �XQH�}WDSH�LPSRUWDQWH�GH�O HQTX~WH�}WLRORJLTXH� �D®Q�GH�UHFKHUFKHU�GHV�VLJQHV
FOLQLTXHV�GH�G\VPRUSKLH�RX�GH�PDOIRUPDWLRQ��RULHQWDQW�YHUV�XQ�V\QGURPH�J}Q}WLTXH�SDUWLFXOLHU��/ }WXGH�GX�FDU\RW\SH�FRQVWLWXWLRQQHO�SHUPHW�GH
UHWHQLU�XQ�GLDJQRVWLF��HQ�FDV�G DQRPDOLH�FKURPRVRPLTXH�GH�QRPEUH�RX�GH�VWUXFWXUH��(W�JUxFH�v�O $&3$��TXL�HVW�XQH�DSSURFKH�SDQ�J}QRPLTXH�HW�GH
KDXWH�U}VROXWLRQ��LO�HVW�SRVVLEOH�GH�G}WHFWHU����v������G DQRPDOLHV�VXE�PLFURVFRSLTXHV��QRQ�YLVLEOHV�VXU�OH�FDU\RW\SH�

$�QRWUH�FRQQDLVVDQFH��LO�V DJLW�GH�OD�SUHPL|UH�GHVFULSWLRQ�GH�FHWWH�PLFURGXSOLFDWLRQ��S����S������(W�YX�OH�WDEOHDX�FOLQLTXH�TXH�SU}VHQWH�OD�SDWLHQWH�
FHWWH�GXSOLFDWLRQ�GH��0E�SRXUUDLW�SUREDEOHPHQW�~WUH�SDWKRORJLTXH��8Q�FRQVHLO�J}Q}WLTXH�DYHF�$&3$�FKH]�OHV�SDUHQWV�VRQW�SU}YXV�

3LlFH�MRLQWH����$��3�GRF[



6<1'520(6�0$/)250$7,)6 )ORUHQFH�-2%,&

���������5mFXUUHQFH�GDQV�XQH�IUDWULH�GxXQ�V\QGURPH�GH�.OHHIVWUD�OLmH�h�XQH�PXWDWLRQ�HQ�PRVDqTXH�GX�JlQH�(+07��KmULWmH
SDWHUQHOOH

$XWHXUV��

)ORUHQFH�-2%,&������(PLOLH�/$&27�/(5,&+(���������6DUD�&267$17,1,������$P}OLH�3,721������)ORUHQFH�$05$0������*XLOODXPH�-('5$6=$.������*LOOHV
025,1����

���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH�HW�2QFRJ}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���&53�&32�($�������8QLYHUVLW}�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH�GHV�+86��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV���)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH�HW�2QFRJ}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV���)UDQFH

0RWV�FOHIV���6\QGURPH�GH�.OHHIVWUD��(+07���PRVD�TXH��PXWDWLRQ��U}FXUUHQFH

5mVXPm��

/H �V\QGURPH �GH �.OHHIVWUD ��6.� �HVW �XQH �PDODGLH �J}Q}WLTXH �UDUH �FDUDFW}ULV}H �SDU �XQH �G}®FLHQFH �LQWHOOHFWXHOOH� �XQH �K\SRWRQLH �LQIDQWLOH� �XQ �UHWDUG
V}Y|UH�GX�ODQJDJH�H[SUHVVLI��XQH�G\VPRUSKLH�IDFLDOH�FDUDFW}ULVWLTXH��GHV�PDOIRUPDWLRQV�FRQJ}QLWDOHV��20,0�����������/H�6.�HVW�FDXV}�GDQV�SOXV
GH ���� �GHV �FDV �SDU �XQH �PLFURG}O}WLRQ �VXEW}ORP}ULTXH �GH �OD �U}JLRQ ��T���� �HPSRUWDQW �OH �J|QH �(+07� ��(XFKURPDWLF �+LVWRQH�/\VLQH �1�
0}WK\OWUDQVI}UDVH�����'DQV�OHV�FDV�UHVWDQWV��LO�G}FRXOH�G XQH�PXWDWLRQ�SRQFWXHOOH�GH�FH�J|QH��/H�6.�HVW�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�HW
VXUYLHQW�OH�SOXV�VRXYHQW�GH�QRYR�

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�IDPLOOH�GRQW�GHX[�GHV�WURLV�HQIDQWV�VRQW�DWWHLQWV�G XQ�6.��/H�JDU{RQ��xJ}�GH����DQV��VHFRQG�GH�OD�IUDWULH�
SU}VHQWDLW�GHV�GL°FXOW}V�SOXV�LPSRUWDQWHV�DYHF�O DVVRFLDWLRQ�G XQ�UHWDUG�SV\FKRPRWHXU��G XQ�UHWDUG�GH�ODQJDJH��GH�WURXEOHV�GX�VRPPHLO��GH�WURXEOHV
GX�VSHFWUH�DXWLVPH��G XQH�}QXU}VLH�SULPDLUH��G XQH�DQK}GRQLH�HW�G XQH�G\VPRUSKLH�IDFLDOH��6D�MHXQH�V�XU��xJ}H�GH����DQV��SU}VHQWDLW�XQH
G\VPRUSKLH�IDFLDOH�FRPSDUDEOH�v�FHOOH�GH�VRQ�IU|UH��XQ�UHWDUG�JOREDO�GHV�DFTXLVLWLRQV�SV\FKRPRWULFHV��XQH�}QXU}VLH�SULPDLUH��GHV�FRPSRUWHPHQWV
DXWR�HW�K}W}UR�DJUHVVLIV��PDLV�XQH�DXWRQRPLH�EHDXFRXS�SOXV�LPSRUWDQWH�HW�O DEVHQFH�GH�WURXEOHV�GX�VRPPHLO�

/H�ELODQ�LQLWLDO��FRPSUHQDQW�XQ�ELODQ�P}WDEROLTXH�GH�G}EURXLOODJH��;�)UDJLOH��FDU\RW\SH�HW�DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��}WDLW�Q}JDWLI��/H
ODUJH�SDQHO�'}®FLHQFH�,QWHOOHFWXHOOH������J|QHV��GH�6WUDVERXUJ�D�SHUPLV�G LGHQWL®HU�XQH�PXWDWLRQ�SRQFWXHOOH�GX�J|QH�(+07��FKH]�FKDFXQ�GHV�GHX[
HQIDQWV���F����7!*���S��/HX�������&HWWH�PXWDWLRQ�Q D�MDPDLV�}W}�UDSSRUW}H�GDQV�OD�OLWW}UDWXUH�v�FH�MRXU��/ HQTX~WH�SDUHQWDOH�D�SHUPLV�G LGHQWL®HU�OD
PXWDWLRQ�FKH]�OH�S|UH�GHV�GHX[�HQIDQWV�v�O }WDW�GH�PRVD�TXH��DYHF�XQ�WDX[�GDQV�OH�VDQJ�LQI}ULHXU�v������/H�S|UH�Q D�SDV�GH�G\VPRUSKLH�IDFLDOH
}YRFDWULFH�GH�6.��Q D�SDV�SU}VHQW}�GH�UHWDUG�SV\FKRPRWHXU�HW�V HVW�LQW}JU}�SURIHVVLRQQHOOHPHQW�DSU|V�O REWHQWLRQ�G XQ�&$3�

&HWWH�REVHUYDWLRQ�VRXOLJQH�GHX[�SRLQWV�LPSRUWDQWV��' XQH�SDUW��GHV�U}FXUUHQFHV�GH�V\QGURPHV�DXWRVRPLTXHV�GRPLQDQWV�SHXYHQW�VXUYHQLU�HQ�FDV�GH
IDLEOHV �PRVD�TXHV �SDUHQWDOHV� �P~PH �ORUVTXH �OHV �SDUHQWV �SDUDLVVHQW �DV\PSWRPDWLTXHV� �' DXWUH �SDUW� �GDQV �XQ �V\QGURPH �KDELWXHOOHPHQW
PLFURG}O}WLRQQHO��LO�\�D�XQ�LQW}U~W�v�SRXUVXLYUH�OHV�DQDO\VHV�PRO}FXODLUHV�ORUVTXH�O DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1�HVW�VDQV�DQRPDOLH�

3LlFH�MRLQWH���$VVLVHV������.OHHIVWUD�6HUYLFH*}Q}WLTXH&OLQLTXH�&+8B$PLHQV�3LFDUGLH�GRF[
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���������0,133��SUHYHQWV�LQWUDFHOOXODU�DFFXPXODWLRQ�RI�WKH�FDWLRQ�FKHODWRU�LQRVLWRO�KH[DNLVSKRVSKDWH�DQG�LV�PXWDWHG�LQ
3RQWRFHUHEHOODU�+\SRSODVLD

$XWHXUV��

.DUWK\D\DQL�5DMDPDQL������(NLQ�8FXQFX������9LQFHQW�&DQWDJUHO����

���/DERUDWRU\�RI�'HYHORSPHQWDO�%UDLQ�'LVRUGHUV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���/DERUDWRU\�RI�'HYHORSPHQWDO�%UDLQ�'LVRUGHUV��,QVWLWXW�,PDJLQH��SDULV��)UDQFH

0RWV�FOHIV���3RQWRFHUHEHOODU�+\SRSODVLD��,QRVLWRO�0HWDEROLVP��0,133���&DOFLXP�+RPHRVWDVLV

5mVXPm��

3RQWRFHUHEHOODU�K\SRSODVLD��3&+��LV�D�JURXS�RI�UDUH�QHXURGHJHQHUDWLYH�GLVRUGHUV�FKDUDFWHUL]HG�E\�K\SRSODVLD�RI�WKH�FHUHEHOOXP�DQG�SRQV��RIWHQ�ZLWK
D�SUHQDWDO�RQVHW��,Q�WKLV�VWXG\��ZH�GHVFULEH�D�GLVWLQFW�W\SH�RI�3&+�ZLWK�D�W\SLFDO�EDVDO�JDQJOLD�LQYROYHPHQW��DV�REVHUYHG�IURP�QHXURLPDJLQJ��,QLWLDOO\�
ZH �LGHQWL®HG �®YH �SDWLHQWV �ZLWK �3&+� �IURP �IRXU �LQGHSHQGHQW �IDPLOLHV� �DQG �GLVSOD\LQJ �EL�DOOHOLF �UHFHVVLYH �PXWDWLRQV �LQ �WKH �PXOWLSOH �LQRVLWRO
SRO\SKRVSKDWH�SKRVSKDWDVH����0,133�� �JHQH� �0,133��SOD\V�DQ�LPSRUWDQW �UROH �LQ �WKH�LQRVLWRO �SKRVSKDWHV��,3V� �PHWDEROLVP�ZKHUH�LW �PDLQO\
PHWDEROL]HV �LQRVLWRO �KH[DNLVSKRVSKDWH ��,3�� �WR �ORZHU �,3V� �7R �FKHFN�WKH �SDWKRJHQLFLW\ �RI �WKH �LGHQWL®HG�0,133� �YDULDQWV� �ZH�GHYHORSHG�D �NQRFNRXW
+(.���7�PRGHO�ZLWK�RYHUH[SUHVVLRQ�FRQVWUXFWV�IRU�WKH�FRUUHVSRQGLQJ�PXWDWLRQV��6XFK�DQ�DSSURDFK�DOORZHG�XV�WR�DVVHVV�WKH�GHOHWHULRXV�HHFWV�RI
WKH�LGHQWL®HG�PXWDWLRQV�RQ�SURSHU�SURWHLQ�IXQFWLRQ��)XUWKHU��ZH�XVHG�SDWLHQW�GHULYHG�DQG�JHQRPH�HGLWHG�0,133��PXWDQW�LQGXFHG�SOXULSRWHQW�VWHP
FHOOV��L36&V��WR�VWXG\�WKH�XQGHUO\LQJ�FHOOXODU�GHIHFW��8SRQ�QHXUDO�LQGXFWLRQ��ERWK�FHOO�OLQHV�IDLOHG�WR�SURSHUO\�GLHUHQWLDWH�LQWR�7XM��SRVLWLYH�QHXURQV�
VXJJHVWLQJ�D�NH\�UROH�RI�0,133��LQ�HDUO\�QHXURQDO�GLHUHQWLDWLRQ��7R�GHPRQVWUDWH�WKH�PHWDEROLF�GHIHFWV��ZH�TXDQWL®HG�FHOOXODU�LQRVLWRO�SKRVSKDWH
OHYHOV�LQ�+(.���7��®EUREODVWV� �L36&V��DQG�GLHUHQWLDWLQJ�QHXURQV��:H�REVHUYHG�WKDW�0,133��GH®FLHQF\�OHG�WR�DQ�LQWUDFHOOXODU�LPEDODQFH�RI�WKH�,3
PHWDEROLVP�ZLWK�DQ�DFFXPXODWLRQ�RI�,3���VSHFL®FDOO\�GXULQJ�QHXUDO�GLHUHQWLDWLRQ��,QWHUHVWLQJO\��ZH�DOVR�REVHUYHG�IUHH�GLYDOHQW�FDWLRQ�OHYHOV�WR�EH
KLJKO\�GHUHJXODWHG�LQ�WKH�0,133��PXWDQW�+(.���7�FHOOV��&RQVLGHULQJ�WKH�VWURQJ�LPSDFW�RI�0,133��PXWDWLRQV�RQ�FHOOXODU�,3��OHYHOV��DQG�WKH�NQRZQ
FKHODWRU�SURSHUWLHV�RI�WKLV�PROHFXOH��ZH�K\SRWKHVL]HG�WKDW�WKH�0,133��GHIHFW�FRXOG�KDYH�FRQVHTXHQFHV�RQ�LQWUDFHOOXODU�FDWLRQ�KRPHRVWDVLV��7KLV
ZRUN�LGHQWL®HG�D�QHZ�3&+�JHQH�DQG�XQFRYHUHG�D�FULWLFDO�UROH�IRU�,3��LQ�WKH�UHJXODWLRQ�RI�KXPDQ�EUDLQ�GHYHORSPHQW�DQG�KRPHRVWDVLV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 VDQD�JDEWHQL

���������6\QGURPH�GH�&RFND\QH���$�SURSRV�GxXQH�VmULH�GH����SDWLHQWV�WXQLVLHQV�

$XWHXUV��

VDQD�JDEWHQL������0HGLKD�7UDEHOVL������ULGKD�PUDG������ULP�PHGGHE������,QHV�RXDUWHQL������/LOLD�.UDRXD������IDRX]L�PDD]RXO������KDQD�6DIUDRX������LFKUDI
.UDRXD������$PHO�%HQ�FKHKLGD������6RQLD�%HQ�+DPPRXGD������1DG}JH�FDOPHOV������6RQLD�DEGHOKDN����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�FKDUOHV�QLFROOH��WXQLV��7XQLVLH
���QHXURS}GLDWHULH��K�SLWDO�OD�5DEWD��WXQLV��7XQLVLH
���S}GLDWHULH��K�SLWDO�OD�5DEWD��WXQLV��7XQLVLH
���VHUYLFH�GH�J\Q}FRORJLH��K�SLWDO�FKDUOHV�QLFROOH��WXQLV��7XQLVLH
���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$������+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWDUVERXUJ��)UDQFH
���ODERUDWRLUH�GH�J}Q}WLTXH��LQVWLWXW�3DVWHXU��WXQLV��7XQLVLH

0RWV�FOHIV���V\QGURPH�GH�&RND\QH��7XQLVLH

5mVXPm��

,QWURGXFWLRQ��

/H�V\QGURPH�GH�&RFND\QH��6&��HVW�XQH�PDODGLH�PXOWLV\VW}PLTXH�SURJUHVVLYH��6D�SU}YDOHQFH�HVW�HVWLP}H�v������������QDLVVDQFHV��,O�HVW�FDUDFW}ULV}
HVVHQWLHOOHPHQW �SDU �XQ �UHWDUG �GH �FURLVVDQFH� �XQH �G\VPRUSKLH �IDFLDOH �FDUDFW}ULVWLTXH� �XQH �PLFURF}SKDOLH� �XQ �UHWDUG �PHQWDO� �GHV �WURXEOHV
QHXURORJLTXHV��XQH�SKRWRVHQVLELOLW}�HW�GHV�DQRPDOLHV�RFXODLUHV�HW�DXGLWLYHV�

'HYDQW�XQ�K}W}URJ}Q}LW}�FOLQLTXH�LPSRUWDQW��GHV�FULW|UHV�GLDJQRVWLTXHV�RQW�}W}�}WDEOLV��/H�6&�HVW�VXEGLYLV}�HQ���JURXSHV�VHORQ�OD�V}Y}ULW}�HW�O xJH
G DSSDULWLRQ�GHV�PDQLIHVWDWLRQV���6&�GH�W\SH�,�RX�FODVVLTXH��6&�GH�W\SH�,,�RX�V}Y|UH�HW�6&�GH�W\SH�,,,�RX�PRG}U}�

/H�6&��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLI��HVW�G��v�GHV�PXWDWLRQV�WRXFKDQW�GHX[�J|QHV�PDMHXUV�LPSOLTX}V�GDQV�OD�U}SDUDWLRQ�GH�O $'1��(5&&�
�20,0���������HW�(5&&���20,0���������

/ REMHFWLI�GH�QRWUH�WUDYDLO�HVW�GH�G}FULUH�OHV�GL}UHQWV�DVSHFWV�FOLQLTXHV�GX�V\QGURPH�GH�&RFND\QH�GDQV�XQH�FRKRUWH�WXQLVLHQQH�

3DWLHQWV�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�O }WXGH�FOLQLTXH�G XQH�V}ULH�GH����SDWLHQWV��WXQLVLHQV�VXLYLV�DX�VHUYLFH�GH�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV�v�O +�SLWDO�&KDUOHV
1LFROOH�GH�7XQLV�SRXU�V\QGURPH�GH�&RFND\QH�

5mVXOWDWV��

,O�V DJLW�GH����SDWLHQWV�LVVXV�GH����IDPLOOHV�QRQ�DSSDUHQW}HV��������SDWLHQWV�}WDLHQW�LVVXV�G XQ�PDULDJH�FRQVDQJXLQ��,O�V DJLW�GH����FDV�VSRUDGLTXHV
HW�GH���FDV�IDPLOLDX[�

�������DYDLHQW�XQ�6&�W\SH�,�HW������DYDLHQW�XQ�6&�W\SH�,,��/HV�FULW|UHV�PDMHXUV�v�VDYRLU�OH�UHWDUG�SV\FKRPRWHXU��OH�UHWDUG�GH�FURLVVDQFH�HW�OD
PLFURF}SKDOLH�}WDLHQW�SU}VHQWV�FKH]�WRXV�OHV�FDV�LQGH[�

/D�G\VPRUSKLH�IDFLDOH�DVVRFLDQW�XQH�}QRSKWDOPLH��XQ�QH]�SRLQWX�HW�GHV�RUHLOOHV�JUDQGHV�HW�G}FROO}HV�}WDLW�}JDOHPHQW�FRQVWDQWH��'HV�DQRPDOLHV
RFXODLUHV�v�W\SH�GH�FDWDUDFWH�HW���RX�GH�U}WLQLWH�SLJPHQWDLUH�}WDLHQW�SU}VHQWHV�FKH]������SDWLHQWV��������FDV�DYDLHQW��XQH�SKRWRVHQVLELOLW}�FXWDQ}H
HW�������FDV�DYDLHQW�XQH�VXUGLW}�GH�SHUFHSWLRQ�

/ }WXGH�PRO}FXODLUH�Q D�SX�~WUH�IDLWH�TXH�FKH]�GHX[�SDWLHQWV�SHUPHWWDQW�GH�FRQ®UPHU�OH�GLDJQRVWLF��HW�GH�SURSRVHU�XQ�GLDJQRVWLF�SU}QDWDO��&H�'31�D
U}Y}O}�XQ�I�WXV�VDLQ�SRXU�XQH�IDPLOOH�HW�XQ�I�WXV�DWWHLQW�SRXU�OD�GHX[L|PH�IDPLOOH�DERXWLVVDQW�v�XQH�,0*�

&RQFOXVLRQ��

/H�6&�HVW�XQH�PDODGLH�SURJUHVVLYHPHQW�}YROXWLYH�DYHF�XQ�ODUJH�VSHFWUH�FOLQLTXH��6RQ�GLDJQRVWLF�HVW�HVVHQWLHOOHPHQW�FOLQLTXH�PDLV�OD�FRQ®UPDWLRQ
PRO}FXODLUH�UHVWH�LQGLVSHQVDEOH�D®Q�G RULHQWHU�OH�FRQVHLO�J}Q}WLTXH�HW�GH�U}DOLVHU�XQ�GLDJQRVWLF�SU}QDWDO�



(3,'c0,2*c1c7,48(��*c1c7,48(
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6RQGHVV�+$'-�)5('-

���������/xLPSDFW�GHV�GmOmWLRQV�GHV�JlQHV�*670��HW�*677��VXU�OxH[SUHVVLRQ�FOLQLTXH�GH�OD�PXFRYLVFLGRVH

$XWHXUV��

6RQGHVV�+$'-�)5('-������6RQGHVV�+$'-�)5('-������&KDLPD�6$+/,������2OID�%HQ�6DLG������5\P�'$%%28%,������7DLHE�0(66$28'����

������/DERUDWRLUH�GH�%LRFKLPLH�HW�GH�%LRORJLH�PRO}FXODLUH��+�SLWDO�G (QIDQWV�%HFKLU�+DP]D�GH�7XQLV�7XQLVLH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�ELRFKLPLH��+RSLWDO�G
HQIDQWV�GH�7XQLV��WXQLV��7XQLVLH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�GH�%LRORJLH�PRO}FXODLUH���+�SLWDO�G (QIDQWV�%HFKLU�+DP]D�GH�7XQLV��7XQLV��7XQLVLH
������/DERUDWRLUH�GH�%LRFKLPLH�HW�GH�%LRORJLH�PRO}FXODLUH��+�SLWDO�G (QIDQWV�%HFKLU�+DP]D�GH�7XQLV�7XQLVLH��7LQLV��7XQLVLH

0RWV�FOHIV���0XFRYLVFLGRVH��*670���*677���YDULDELOLW}�FOLQLTXH

5mVXPm��

/ H[WU~PH � �YDULDELOLW} �FOLQLTXH �REVHUY}H �FKH] �OHV �SDWLHQWV �DWWHLQWV �GH �OD �PXFRYLVFLGRVH �VXJJ|UH �OH �U�OH �GHV �J|QHV �PRGL®FDWHXUV �VXU �O H[SUHVVLRQ
FOLQLTXH�GH�FHWWH�SDWKRORJLH��3DUPL�FHV�J|QHV��OH�JOXWDWKLRQ�6�WUDQVI}UDVH��*6+��DVVRFL}�DX�V\VW|PH�R[\GDQW��1RXV�QRXV�VRPPHV�LQW}UHVV}V�GDQV�OH
SU}VHQW�WUDYDLO�v�O }WXGH�GH�O LPSOLFDWLRQ�GH�GHX[�J|QHV�GH�OD�IDPLOOH�GH�*6+���0X����*670���HW�7KHWD����*677����VXU�OD�YDULDELOLW}�FOLQLTXH�GH�OD
PXFRYLVFLGRVH��/ }WXGH�J}Q}WLTXH�D�}W}�PHQ}H�SDU�3&5�PXOWLSOH[H�D®Q�GH�G}WHFWHU��OD�G}O}WLRQ�HW��OD�SU}VHQFH�GHV�J|QHV�DQDO\V}V�FKH]����SDWLHQWV
PXFRYLVFLGRVLTXHV�7XQLVLHQV�HW����W}PRLQV�VDLQV��/ DQDO\VH��VWDWLVWLTXH�D�}W}�HHFWX}H�v�O DLGH�GH�OD�YHUVLRQ�������GX�ORJLFLHO�6366�

�/D�GLVWULEXWLRQ�J}QRW\SLTXH�GH�OD�G}O}WLRQ�*677��PRQWUH�XQH�GL}UHQFH�VLJQL®FDWLYH�HQWUH�OHV�SDWLHQWV�HW�OHV�W}PRLQV�������YV��������S���������
; ��������3DU�DLOOHXUV��XQH�DVVRFLDWLRQ�HQWUH�OD�G}O}WLRQ�*677��HW�O LO}XV�P}FRQLDO��D�}W}�QRW}H��S� ��������;� �������25� ������>����������@���8QH
DVVRFLDWLRQ�D�}W}�}JDOHPHQW�UDSSRUW}H�HQWUH�OD�G}O}WLRQ�*670��HW�O DWWHLQWH�PL[WH�SXOPRQDLUH�HW�GLJHVWLYH��S ������; ������25 ������>���������@��
&HV �U}VXOWDWV �VXJJ|UHQW �TXH �OHV �G}O}WLRQV �GHV �J|QHV �*677� �HW �*670��VRQW �LPSOLTX}HV �GDQV �OD �YDULDELOLW} �GH �O
H[SUHVVLRQ �FOLQLTXH �GH �OD
PXFRYLVFLGRVH���'H�SOXV��OD�G}O}WLRQ�*677��VHPEOH�~WUH��XQ�IDFWHXU�GH�ULVTXH�SRXU�OH�G}YHORSSHPHQW�G XQ�LO}XV�P}FRQLDO��/ LGHQWL®FDWLRQ�GHV�J|QHV
PRGL®FDWHXUV�VXVFHSWLEOHV�GH�PRGXOHU�O H[SUHVVLRQ�FOLQLTXH�GH�OD�PXFRYLVFLGRVH�SHUPHWWUDLW�XQH�SULVH�HQ�FKDUJH�SU}GLFWLYH�HW�SU}YHQWLYH�GH�FHWWH
PDODGLH�

3LlFH�MRLQWH���5}VXP}�DVVLVHV�GH�J}Q}WLTXH������GRF[



0$/$',(6�'(6�25*$1(6�,17(51(6�(7�'8
6<67b0(�(1'2&5,1(

%5812�)5$1&28

���������([RPHV�FLEOmV�GHV�0DODGLHV�GX�&HQWUH�1DWLRQDO�GH�5mImUHQFH�GHV�0DODGLHV�5DUHV��&1505��GX�0mWDEROLVPH�GX�&DOFLXP
HW�GX�3KRVSKDWH�GX�.UHPOLQ�%LFnWUH�

$XWHXUV��

%UXQR�)UDQFRX���������$Q\D�5RWKHQEXKOHU������0}OLVVD�1
'}EL������&KULVWRSKH�+DELE������$OH[LV�3URXVW������3HWHU�.DPHQLFN\���������-}U�PH�%RXOLJDQG
��������$QQH�*XLRFKRQ�0DQWHO���������$JQ|V�/LQJODUW�������

���*}Q}WLTXH�3KDUPDFRJ}Q}WLTXH�HW�+RUPRQRORJLH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���805�6������,QVHUP�HW�)DFXOW}�GH�0}GHFLQH�8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��,QVHUP��/H�.UHPOLQ�%LF~WUH��)UDQFH
���(QGRFULQRORJLH�3}GLDWULTXH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���3ODWHIRUPH�G ([SHUWLVH�3DULV�6XG�0DODGLHV�5DUHV��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���(QGRFULQRORJLH�HW�GHV�0DODGLHV�GH�OD�5HSURGXFWLRQ��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���&DOFLXP��3KRVSKDWH��0}WDEROLVPH��5DFKLWLVPH��1*6��3+(;��SDUDWK\URLGLH��,336'��3+3

5mVXPm��

,QWURGXFWLRQ

/HV�PDODGLHV�UDUHV�GX�P}WDEROLVPH�SKRVSKRFDOFLTXH�VRQW��SRXU�OD�SOXSDUW��GHV�PDODGLHV�J}Q}WLTXHV�SHX�RX�PDO�FRQQXHV�TXL�HQWUDLQHQW�XQH
DQRPDOLH�GH�OD�FDOF}PLH�RX�GH�OD�SKRVSKDW}PLH��K\SHUSDUDWK\UR�GLH��K\SRSDUDWK\UR�GLH��SVHXGRK\SRSDUDWK\UR�GLH�HW�UDFKLWLVPHV��

�

3DWLHQWV��0DWmULHOV�HW�PmWKRGHV

1RXV�DYRQV�}WXGL}�����SDWLHQWV�FDV�LQGH[�SDU�XQH�DSSURFKH�GH�V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ�FLEO}�VXU�XQ�SDQHO�GH����J|QHV��&KDTXH�GRVVLHU�D
}W}�GLVFXW}�HQ�U}XQLRQ�GH�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH�HQWUH�OHV�ELRORJLVWHV�PRO}FXODLUHV�HW�OHV�FOLQLFLHQV��/HV�YDULDQWV�J}Q}WLTXHV�G LQW}U~W�UHWHQXV
RQW�}W}�Y}UL®}V�SDU�V}TXHQ{DJH�6DQJHU�HW�XQH�HQTX~WH�IDPLOLDOH�D�}W}�SURSRV}H�

�

5mVXOWDWV

1RXV�DYRQV�LGHQWL®}�OHV�PXWDWLRQV�FDXVDWULFHV�GDQV������GHV�FDV� �3DUPL�FHV�FDV�����VRQW�GHV�PXWDWLRQV�GH�*1$6������VRQW�GHV�PXWDWLRQV�GH
3+(;�HW�����VRQW�GHV�PXWDWLRQV�GHV�DXWUHV�J|QHV�GX�SDQHO�

1RXV �DYRQV �}JDOHPHQW �PLV �HQ �}YLGHQFH �GHV �YDULDQWV �GH �VLJQL®FDWLRQ �LQFHUWDLQH ��&ODVVH �,,,� �GDQV ���� �GHV �FDV� �8QH �}WXGH �IDPLOLDOH �HVW �DORUV
Q}FHVVDLUH�SRXU�SHUPHWWUH�OHXU�UHFODVVHPHQW�FRPPH�YDULDQWV�E}QLQV�RX�G}O}W|UHV��,O�V DJLW�HVVHQWLHOOHPHQW�GH�IDX[�VHQV�HW�GH�YDULDQWV�G }SLVVDJH�

/HV �5&3 �RQW �SHUPLV �GH �UHWHQLU �OHV �YDULDQWV �J}Q}WLTXHV �G LQW}U~W� �SURSRVHU �G DXWUHV �H[DPHQV �ELRORJLTXHV ��PRO}FXODLUHV� �KRUPRQRORJLTXHV�
LPDJHULH¤���G HHFWXHU�XQH�DQDO\VH�GH�V}JU}JDWLRQ�IDPLOLDOH��GH�G}WHFWHU�OHV�DXWUHV�FDV�GDQV�OD�IDPLOOH�HW�GLVFXWHU�GH�OHXU�VXLYL�P}GLFDO��G DVVXUHU
OH �FRQVHLO �J}Q}WLTXH� �G LGHQWL®HU �OHV �IDPLOOHV �FDQGLGDWV �v �GHV �DSSURFKHV �SDQJ}QRPLTXH� �3DUDOO|OHPHQW �QRXV �DYRQV �G}YHORSS} �XQ �IRUPXODLUH �GH
GHVFULSWLRQ�SK}QRW\SLTXH�VWDQGDUGLV}�HW�XQH�EDVH�GH�GRQQ}HV�FOLQLTXHV�HW�J}Q}WLTXHV��3\WKLH9DU��

�

&RQFOXVLRQ

/H�SDQHO�GH�J|QHV�H[SORU}V�SDU�V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ�G}PRQWUH�XQH�WU|V�JUDQGH�H°FDFLW}��HQWUH�����v�����G }OXFLGDWLRQ�J}Q}WLTXH��GDQV
OHV���SULQFLSDOHV�LQGLFDWLRQV��,336'�HW�K\SRSKRVSKDW}PLH��UHSU}VHQWDQW�OD�PRLWL}�GX�UHFUXWHPHQW�GX�&1505�GH�%LF~WUH�

'DQV ��� �� �GHV �FDV �OD �PLVH �HQ �}YLGHQFH �GH �YDULDQW �GH �VLJQL®FDWLRQ �LQFHUWDLQH �Q}FHVVLWH �OH �G}FOHQFKHPHQW �G H[DPHQV �FRPSO}PHQWDLUHV ��(WXGH
IDPLOLDOH��YDOLGDWLRQ�IRQFWLRQQHOOH��DJU}JDWLRQ�GH�FDV��

'DQV �FHUWDLQV �FDV �FHV �DQDO\VHV �SHUPHWWHQW �GH �FRPSO}WHU �OHV �FRQQDLVVDQFHV �VFLHQWL®TXHV �HW �P}GLFDOHV �VXU �OHV �UHODWLRQV �J}QRW\SHV�SK}QRW\SHV�
V}Y}ULW}�HW�S}Q}WUDQFH�GH�OD�PDODGLH�GDQV�OD�IDPLOOH�HW�OHV�PRGHV�GH�WUDQVPLVVLRQ�GH�J|QHV�WU|V�SHX�G}FULWV�

3LlFH�MRLQWH���3RVWHUB8368'B0DODGLHV3K&DB26&$5BFOHDQ�GRF[
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1DGLD�1DWKDQ

���������)LEURVH�SXOPRQDLUH�HW�SDWKRJmQLFLWm�GH�OD�PXWDWLRQ�S�9DO���0HW�GH�6)73$��6)73$�

$XWHXUV��

1DGLD�1DWKDQ������$®IDD�%XWW������9DO}ULH�1DX������5DSKD�O�%RULH������%UXQR�&UHVWDQL������$QQH�/DXUH�&KHQH������7LIHQQ�'HVUR]LHUV������0}ODQLH�+}U\
�����(PLOLH�)LOKRO�%OLQ������)ORUHQFH�'DVWRW�OH�0RDO������3KLOLSSH�'XTXHVQR\������%UXQR�&RSLQ������$QQLFN�&OHPHQW������6HUJH�$PVHOHP������0DULH
/HJHQGUH����

���805�6�����6HUYLFH�GH�SQHXPRORJLH�3}GLDWULTXH�HW�)LOL|UH�GH�VRLQV�5HVSL),/��,QVHUP�HW�$3+3�+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH�HW�805�6�����,QVHUP�HW�$3+3�+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH��+�SLWDO�%LFKDW��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�SQHXPRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���8QLW}�,QVHUP�805B6����0DODGLHV�J}Q}WLTXHV�G
H[SUHVVLRQ�S}GLDWULTXH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�805�6�����,QVHUP�HW�$3+3�+�SLWDO�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���6XUIDFWDQW��®EURVH�SXOPRQDLUH��DG}QRFDUFLQRPH��J}Q}WLTXH�PRO}FXODLUH

5mVXPm��

,QWURGXFWLRQ

/HV�PXWDWLRQV�GH�6)73$��HW�6)73$�����J|QHV�KDXWHPHQW�KRPRORJXHV��VRQW�DVVRFL}HV�v�GHV�®EURVHV�SXOPRQDLUHV�GH�O HQIDQW�HW�GH�O DGXOWH�DLQVL�TX v
GHV�DG}QRFDUFLQRPHV�SXOPRQDLUHV�GH�O DGXOWH��6HXOHV�TXHOTXHV�PXWDWLRQV�RQW�}W}�G}FULWHV��GRQW�OD�PXWDWLRQ�IDX[�VHQV�F����*!$�S��9DO���0HW��RX
9���0��PDLV�VDQV�}WXGH�IRQFWLRQQHOOH�DWWHVWDQW�VD�SDWKRJ}QLFLW}��$SU|V�O LGHQWL®FDWLRQ�GH�FHWWH�PXWDWLRQ�v�OD�IRLV�GDQV�OHV�J|QHV�6)73$�����FDV��HW
6)73$�����FDV�LQG}SHQGDQWV���OH�EXW�GH�FH�WUDYDLO�}WDLW�G }WXGLHU�OHV�FRQV}TXHQFHV�IRQFWLRQQHOOHV�GH�OD�PXWDWLRQ�9���0�VXU�OHV�SURW}LQHV�63�$��HW
63�$��

�

0DWmULHO�HW�PmWKRGHV

/D�SDWKRJ}QLFLW}�GH�OD�PXWDWLRQ�9���0�D�G DERUG�}W}�}YDOX}H�LQ�VLOLFR�SDU�O }WXGH�GH�OD�FRQVHUYDWLRQ��HW�GH�OD�PRG}OLVDWLRQ�SURW}LTXH�v�O DLGH�GH
O RXWLO�0RGHOOHU�v�SDUWLU�GH�OD�VWUXFWXUH�FULVWDOORJUDSKLTXH�GH�OD�SURW}LQH�63�$�GX�UDW��FULVWDO��3$5��3'%���'DQV�XQ�VHFRQG�WHPSV��OD�SURGXFWLRQ�HW�OD
V}FU}WLRQ�GHV�SURW}LQHV�63�$��HW�63�$��QRUPDOHV�HW�PXW}HV�RQW�}W}�}WXGL}HV�HQ�XWLOLVDQW�XQ�YHFWHXU�G H[SUHVVLRQ�WUDQVIHFW}�GDQV�GHV�FHOOXOHV
+(.���7�HW�$�����/D�SURGXFWLRQ�HW�OD�V}FU}WLRQ�GHV�GHX[�SURW}LQHV�D�}W}�}YDOX}H�SDU�ZHVWHUQ�EORW��:%��v�SDUWLU�GHV�O\VDWV�FHOOXODLUHV�HW�GHV
VXUQDJHDQWV�GH�FXOWXUHV��(Q®Q��OH�VWUHVV�GX�U}WLFXOXP�HQGRSODVPLTXH��5(��HW�OD�G}JUDGDWLRQ�SURW}LTXH�RQW�}W}�}WXGL}V�SRXU�63�$��UHVSHFWLYHPHQW
SDU�PHVXUH�GH�O H[SUHVVLRQ�GH�%L3��PDUTXHXU�GX�VWUHVV�GX�5(��SDU�:%�HW�SDU�WUDLWHPHQW�DX�0*������LQKLELWHXU�GX�SURW}DVRPH��GHV�FHOOXOHV
+(.���7�

�

5mVXOWDWV

/D�PXWDWLRQ�9���0�HVW�G}FULWH�GDQV�OD�EDVH�GH�GRQQ}HV�GH�YDULDWLRQV�*QRP$'�v�XQH�IU}TXHQFH�WU|V�IDLEOH������������DOO|OHV�FRQWU�OH�SRXU�6)73$�
HW����������SRXU�6)73$���(OOH�FRQFHUQH�XQ�DFLGH�DPLQ}�GX�GRPDLQH�GH�UHFRQQDLVVDQFH�GHV�FDUERK\GUDWHV��&5'��GH�OD�SURW}LQH�63�$�WU|V�FRQVHUY}
DX �FRXUV �GH �O }YROXWLRQ �GHV �HVS|FHV �HW �HQWUH �63�$� �HW �63�$�� �/H �UHPSODFHPHQW �GH �OD �9DOLQH ���� �SDU �XQH �0}WKLRQLQH �QH �VHPEOH �SDV �PRGL®HU �OD
FRQIRUPDWLRQ�SURW}LTXH�GH�63�$��RX�63�$��PDLV�DOW|UH�OD�FKDUJH�}OHFWURVWDWLTXH�GH�VXUIDFH�GX�&5'��(OOH�QH�VHPEOH�SDV�VXVFHSWLEOH�G DOW}UHU
O }SLVVDJH�GH�6)73$��RX�GH�6)73$���/ }WXGH�GH�O H[SUHVVLRQ�LQ�YLWUR�LQGLTXH�TXH�OD�PXWDWLRQ�Q DOW|UH�SDV�OD�SURGXFWLRQ�GHV�SURW}LQHV�63�$��63�$�
PDLV�HPS~FKH�OHXU�V}FU}WLRQ��(OOH�QH�VHPEOH�SDV�HQWUD�QHU�G DXJPHQWDWLRQ�GH�O H[SUHVVLRQ�GH�%L3��/D�TXDQWLW}�LQWUD�FHOOXODLUH�GH�OD�SURW}LQH�63�$�
PXW}H�HVW�DXJPHQW}H�SDU�OH�0*�����FRPSDUDWLYHPHQW�DX�:7��FH�TXL�HVW�HQ�IDYHXU�GH�VD�G}JUDGDWLRQ�SDU�OH�SURW}DVRPH�

�

'LVFXVVLRQ�HW�FRQFOXVLRQ

&H�WUDYDLO�G}PRQWUH�OD�SDWKRJ}QLFLW}�GH�OD�PXWDWLRQ�9���0�GH�6)73$��HW�6)73$��TXL�L��FRQFHUQH�XQ�DFLGH�DPLQ}�WU|V�FRQVHUY}�GX�GRPDLQH�&5'�GH
63�$��HW�63�$���LL��PRGL®H�OD�FKDUJH�}OHFWURVWDWLTXH�GH�VXUIDFH�GX�&5'��LLL��DOW|UH�OD�V}FU}WLRQ�GH�63�$��HW�63�$���HW�LY��LQGXLW�XQH�G}JUDGDWLRQ�GH�63�
$��SDU�OD�YRLH�GX�SURW}DVRPH��&HWWH�}WXGH�FRQIRUWH�VRQ�LPSOLFDWLRQ�GDQV�OHV�®EURVHV�SXOPRQDLUHV�HW�OD�Q}FHVVLW}�G XQ�FRQVHLO �J}Q}WLTXH�GDQV�OH
FDGUH�GH�OD�®EURVH�SXOPRQDLUH�HW�GX�ULVTXH�DFFUX�G DG}QRFDUFLQRPH�

�



0$/$',(6�0c7$%2/,48(6�(7
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0HULHP�'-(''28

���������8QH�JO\FRJmQRVH�h�QH�SDV�RPHWWUH

$XWHXUV��

0HULHP�'-(''28������1DGLD�*$*,������$]L]�$05$1(������$PLQH�0$66(1������/\HFH�<$5*8,������0HULHP�'-(''28����

�����&+8�0XVWDSKD�$OJHU��DOJHU��$OJ}ULH

0RWV�FOHIV���6XUFKDUJH�*O\FRJ}QLTXH�K}SDWLTXH��PXVFXODLUH��K\SRJO\F}PLH��K}SDWRP}JDOLH��IDLEOHVVH�PXVFXODLUH��%,),)�898/$��*DODFWRVH�

5mVXPm��

/HV�6XUFKDUJHV�*O\FRJ}QLTXHV�RX�*O\FRJ}QRVHV�VRQW�XQ�JURXSH�K}W}URJ|QH�GHV�HUUHXUV�LQQ}HV�GX�P}WDEROLVPH�GHV�JOXFLGHV��QRXV�UDSSRUWRQV�OH
FDV�GH�O HQIDQW�+DP]D��xJ}�GH��DQV��VDQV�$7&'�IDPLOLDX[��,O�QRXV�D�}W}�SDUYHQX�GHYDQW�GHV�VLJQHV�G DSSHO��+\SRJO\F}PLH��IDLEOHVVH�PXVFXODLUH�HW
+}SDWRP}JDOLH��IDLVDQW�}YRTX}H�XQH�VXUFKDUJH�JO\FRJ}QLTXH�

1RWUH�G}PDUFKH�GLDJQRVWLTXH�D�FRQVLVW}�HQ�XQ�ELODQ�GH�URXWLQH�TXL�D�U}Y}O}�GHV�YDULDWLRQV�IRUWHPHQW�DVVRFL}HV�v�XQH�JO\FRJ}QRVH�v�OD�IRLV
K}SDWLTXH�HW�PXVFXODLUH��/H�GRVDJH�GX�JO\FRJ|QH�LQWUDOHXFRF\WDLUH�UHYHQX�QRUPDO��Q H[FOXW�SDV�XQH�VXUFKDUJH�DX�QLYHDX�G DXWUHV�WLVVXV��/HV
}SUHXYHV�GH�FKDUJHV�G\QDPLTXHV�PRQWUHQW�DXFXQH�U}SRQVH�v�OD�FKDUJH�GX�*OXFDJRQ��HW�XQH�ERQQH�WRO}UDQFH�DX�*DODFWRVH��6XLWH�v�XQH�UHFKHUFKH
ELEOLRJUDSKLTXH�LQWHQVH�HW�O DQDO\VH�DVVRFL}V�GHV�H[DPHQV�ELRFKLPLTXHV���6HXOHV�GHX[�JO\RJ}QRVHV�VRQW�IUDQFKHPHQW�K}SDWLTXHV�HW�0XVFXODLUHV�
&OLQLTXHPHQW��RQ�SHXW�IDLUH�OD�GL}UHQFH�HQWUH�OHV�GHX[�JO\FRJ}QRVHV�SDU�OD�SU}VHQFH�G XQ�VLJQH�FOLQLTXH�SDWKRJQRPLTXH�UHWURXY}�GDQV������GHV
G}®FLWV �HQ �3KRVSKRJOXFRPXWDVH �HQ �O RFFXUUHQFH �*O\FRJ}QRVH �W\SH ���� �,O �V DJLW �G XQH �VXUFKDUJH �JO\FRJ}QLTXH �DX �QLYHDX �GH �OD �OXHWWH �TXH �OHV
DQJORVD[RQHV�DSSHOOHQW��%,),'�8YXOD�/D�VXSSO}PHQWDWLRQ�HQ�SURGXLWV�FRQWHQDQW�GX�JDODFWRVH���D�FRQWULEX}�v�OD�U}GXFWLRQ�GH�OD�IDLEOHVVH�PXVFXODLUH�
QRUPDOLVDWLRQ�GHV�WUDQVDPLQDVHV�K}SDWLTXHV�HW�UDUHW}�GHV�K\SRJO\F}PLHV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 VDUD�FDEHW

���������,GHQWLzFDWLRQ�GxXQH�IRUPH�UDUH�HW�OmWDOH�GH�SRO\PLFURJ\ULH�V\QGURPLTXH�DYHF�FDOFLzFDWLRQV�DUWmULHOOHV�PmQLQJmHV�OLmH
DX[�YDULDQWV�KRPR]\JRWHV�GH�$73�$�

$XWHXUV��

1LFRODV�&KDWURQ���������6DUD�&DEHW������(XGHOLQH�$OL[������$QQLH�%XHQHUG������3KLOOLS�&R[������/DXUHQW�*XLEDXG���������$XGUH\�/DEDOPH������3HWHU�0DUNV
�����'HERUDK�2VLR������$XGUH\�3XWRX[���������'DPLHQ�6DQODYLOOH���������*DHWDQ�/HVFD���������$OH[DQGUH�9DVLOMHYLF����

���6HUYLFH�GH�J}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���}TXLSH�*(1'(9��&51/��,16(50�8������&156�805�������8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����/\RQ��)UDQFH
���6HUYLFH�G ,PDJHULH�S}GLDWULTXH�HW�I�WDOH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�G
DQDWRPRSDWKRORJLH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�G $QDWRPRSDWKRORJLH��%LUPLQJKDP�:RPHQ V�DQG�&KLOGUHQ V�+RVSLWDO�1+6)7��%LUPLQJKDP��5R\DXPH�8QL
���&HQWUH�GH�FRPS}WHQFH�GHV�PDOIRUPDWLRQV�YDVFXODLUHV�VXSHU®FLHOOHV��®OL|UH�)$9$�0XOWL�HW�&HQWUH�SOXULGLVFLSOLQDLUH�GH�GLDJQRVWLF�SU}QDWDO��+RVSLFHV
&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��%LUPLQJKDP�:RPHQ V�DQG�&KLOGUHQ V�+RVSLWDO�1+6)7��%LUPLQJKDP��5R\DXPH�8QL
���,QVWLWXW�GH�SDWKRORJLH�PXOWL�VLWHV�GHV�+RVSLFHV�&LYLOV�GH�/\RQ��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���SRO\PLFURJ\ULH��$73�$���PDOIRUPDWLRQV�F}U}EUDOHV��FDOFL®FDWLRQV�YDVFXODLUHV�P}QLQJ}HV

5mVXPm��

/D�SRO\PLFURJ\ULH�HVW�XQH�PDOIRUPDWLRQ�FRUWLFDOH�GhILQLH�SDU�XQ�SOLVVHPHQW�H[FHVVLI�GX�FRUWH[�DERXWLVVDQW
d�OD�IRUPDWLRQ�GH�J\UL �WURS�QRPEUHX[�HW�SHX�SURIRQGV� �(OOH�WhPRLJQH�GH�OD�VXUYHQXH�LQ�XWHUR �GpXQ
hYgQHPHQW �H[WULQVgTXH ��YDVFXODLUH �RX �LQIHFWLHX[� �RX �GpXQH �DQRPDOLH �JhQhWLTXH �SHUWXUEDQW �OH
QHXURGhYHORSSHPHQW�HQ�SDUWLFXOLHU�DX[�VWDGHV�WDUGLIV�GH�OD�PLJUDWLRQ�QHXURQDOH�HW�GH�OD�FRUWLFRJHQgVH�
3OXV�GH����JgQHV�UHVSRQVDEOHV�GH�SRO\PLFURJ\ULH�RQW�hWh�GhFRXYHUWV�JUeFH�DX[�SURJUgV�GHV�WHFKQLTXHV
JhQRPLTXHV�SDUPL�OHVTXHOV�OHV�JgQHV�LPSOLTXhV�GDQV�OHV�WURXEOHV�GX�SHUR[LVRPH��OHV�WXEXOLQRSDWKLHV�RX
OHV�DOWhUDWLRQV�GH�OD�YRLH�GH�3,.��$.7��1RWUH�WUDYDLO�GhYRLOH�XQH�QRXYHOOH�HQWLWh�PRQRJhQLTXH��OLhH�d�GHV
YDULDQWV �WURQTXDQWV �KRPR]\JRWHV �GX�JgQH�$73�$�� �PDUTXhH�SDU �XQH�IRUPH�H[WUiPHPHQW �VhYgUH �HW
SDUWLFXOLgUH�GH�SRO\PLFURJ\ULH�V\QGURPLTXH�

1RXV �UDSSRUWRQV �OHV �REVHUYDWLRQV �GH �GHX[ �InWXV �HW �GHX[ �QRXYHDX[�QhV� �LVVXV �GH �GHX[ �IDPLOOHV �GH
QDWLRQDOLWhV �GLIIhUHQWHV� �SRUWHXUV �GpXQ �V\QGURPH�PDOIRUPDWLI �FRPSOH[H �GH �WUDQVPLVVLRQ �DXWRVRPLTXH
UhFHVVLYH�OhWDO�GDQV�OHV�SUHPLgUHV�KHXUHV�GH�YLH��/pDWWHLQWH�SUhGRPLQDLW�d�OphWDJH�HQFhSKDOLTXH�DYHF�XQH
PLFURFhSKDOLH �VhYgUH� �XQ �GhIDXW �GpRSHUFXODWLRQ �GHV �YDOOhHV �V\OYLHQQHV �HW �XQH �SRO\PLFURJ\ULH �GLIIXVH
GhWHFWhV�HQ�DQWhQDWDO�SDU�hFKRJUDSKLH�HW�,50�InWDOHV��/pDXWRSVLH�UhDOLVhH�GDQV�WURLV�FDV�D�FRQILUPh�FHV
DQRPDOLHV�HW�FRPSOhWh�OH�WDEOHDX�SDU�OD�PLVH�HQ�hYLGHQFH�GpXQH�QhFURVH�SDUWLHOOH�GHV�QR\DX[�JULV�FHQWUDX[
DYHF�FDOFLILFDWLRQV�VHFRQGDLUHV��GpXQH�G\VSODVLH�GHQWR�ROLYDLUH��GpXQH�DJhQhVLH�GHV�IDLVFHDX[�S\UDPLGDX[
HW �GH �FDOFLILFDWLRQV �PhQLQJhHV �DUWhULHOOHV �FDUDFWhULVWLTXHV� �&HV �GHUQLgUHV� �GH �SDUW �OHXU �WRSRJUDSKLH
VLQJXOLgUH��QRXV�RQW�VXJJhUh�XQ�GLDJQRVWLF�JhQhWLTXH�FRPPXQ�DX[�GHX[�IDPLOOHV��&HWWH�K\SRWKgVH�D�hWh
FRQILUPhH�SDU�OH�VhTXHQfDJH�GpH[RPH�TXL�D�UhYhOh�GHV�YDULDQWV�KRPR]\JRWHV�QRQ�VHQV�GX�JgQH�$73�$�
FKH]�OHV�FDV�DWWHLQWV��SXLV�SDU�OphWXGH�GH�OHXU�VhJUhJDWLRQ�IDPLOLDOH��8QH�DQDO\VH�FRPSOhPHQWDLUH�SDU
LPPXQRKLVWRFKLPLH�HW�LPPXQRUhDFWLYLWh�VXU�hFKDQWLOORQV�GH�FRUWH[�HW�GH�]RQH�LQWHUPhGLDLUH�QRXV�D�SHUPLV
GH�YhULILHU�OpDEVHQFH�FRPSOgWH�GpH[SUHVVLRQ�JhQLTXH�GH�$73�$��FKH]�GHX[�FDV�DWWHLQWV��FRQWUDLUHPHQW�DX[
FRQWUkOHV��$73�$��FRGH�SRXU�OpLVRIRUPH�DOSKD���GH�OD�1D��.��$73DVH�HW��MXVTXpHQ�������QpD�hWh�UDSSRUWh
HQ�SDWKRORJLH�KXPDLQH�TXH�GDQV�GHV�WURXEOHV�QHXURORJLTXHV�DXWRVRPLTXHV�GRPLQDQWV�VDQV�DQRPDOLH
VWUXFWXUHOOH�WHOV�TXH�OHV�PLJUDLQHV�IDPLOLDOHV�DYHF�DXUD�KhPLSOhJLTXH��20,0�����������HW�OHV�KhPLSOhJLHV
hSLVRGLTXHV�GH�OpHQIDQW��20,0�����������

1RWUH�WUDYDLO�hODUJLW�GRQF�OH�VSHFWUH�SKhQRW\SLTXH�GHV�YDULDQWV�SDWKRJgQHV�GH�$73�$��HQ�GhFULYDQW�OHV
GRQQhHV�QHXURSDWKRORJLTXHV�FDUDFWhULVWLTXHV�GH�OD�IRUPH�FOLQLTXH�OD�SOXV�VhYgUH�GX�VSHFWUH�HW�VRXOLJQH��HQ
SDWKRORJLH�KXPDLQH��OD�SRVVLELOLWh�GH�SOXVLHXUV�PRGHV�GH�WUDQVPLVVLRQ�SRXU�XQ�PiPH�JgQH�

3LlFH�MRLQWH���$VVLVHV�GH�*}Q}WLTXH�����B$73�$�B/\RQ�GRF[



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

/DXUHQW�&$67(5$

���������9DOLGDWLRQ�GH�PmWKRGH�GH�OD�UHFKHUFKH�SDU�1*6�GHV�&19�HQ�JmQmWLTXH�FRQVWLWXWLRQQHOOH

$XWHXUV��

,PHQH�&KHQWOL������$QJ}OLQD�/HJURV������$OH[DQGUH�$WNLQVRQ������7KLEDXW�/DYRO}������(WLHQQH�0XOOHU������6RSKLH�.ULHJHU���������$UQDXG�'XIRXU�����
1LFRODV�*RDUGRQ������$JDWKH�5LFRX������2OLYLD�%UXHW������&}OLQH�4XHVQHOOH������&KDQNDQQLUD�6DQ������5RELQ�)RXLOOHW������/DXUHQW�&DVW}UD����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*}Q}WLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*}QRPLTXH�0}GLFDOH�HW�0}GHFLQH�3HUVRQQDOLV}H��&/&&
&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*}Q}WLTXH�GX�&DQFHU��&/&&�&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���8QLYHUVLW}��&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*}Q}WLTXH�GX�&DQFHU��&HQWUH�)UDQFRLV�%DFOHVVH��&DHQ��)UDQFH

0RWV�FOHIV���&19��1*6��,62�������YDOLGDWLRQ�GH�P}WKRGH

5mVXPm��

/H�GLDJQRVWLF�PRO}FXODLUH�GHV�SU}GLVSRVLWLRQV�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH�HVW�U}DOLV}�SDU�V}TXHQ{DJH�v�KDXW�G}ELW��1*6��G XQ�SDQHO�GH�J|QHV��,O
UHSRVH�VXU�OD�G}WHFWLRQ�GHV�619��GHV�,QGHOV�HW�GHV�&19��$�O
KHXUH�DFWXHOOH� �LO �Q H[LVWH�QL �FRQVHQVXV�QL �UHFRPPDQGDWLRQV�VXU�OHV�P}WKRGHV
G
XWLOLVDWLRQ�GHV�ORJLFLHOV�GH�G}WHFWLRQ�GHV�&19�HQ�J}Q}WLTXH�FRQVWLWXWLRQQHOOH���'HSXLV�������DX�ODERUDWRLUH��OD�G}WHFWLRQ�GHV�&19�D�}W}�PHQ}H�DYHF
O DQDO\VH �FRPELQ}H �GH �WURLV �ORJLFLHOV ��&19VHT� �&19NLW� �2QFR&19� �FKH] �SOXV �GH ������ �FDV �LQGH[ �HW �FRPSO}W}H �SDU �FRQ®UPDWLRQ �0/3$� �/
DQDO\VH
FRPELQ}H�GH�FHV�WURLV�ORJLFLHOV�PRQWUDLW������GH�VHQVLELOLW}�DYHF�OHV�W}PRLQV�XWLOLV}V�v�FKDTXH�V}ULH�DYHF�XQH�ERQQH�VS}FL®FLW}��/HV�IDX[�SRVLWLIV
SU}VHQWDLHQW�VRXYHQW�XQH�GLVFRUGDQFH�HQWUH�FHV�WURLV�ORJLFLHOV��1RXV�DYRQV�}YDOX}�HW�YDOLG}��,62�������XQ��|PH�RXWLO��'(&R1��GDQV�O
REMHFWLI�GH
UHPSODFHU �FHV �WURLV �ORJLFLHOV �SDU �XQ �ORJLFLHO �XQLTXH� �6RQ �RULJLQDOLW} �U}VLGH �GDQV �OD �G}®QLWLRQ �G
XQ �VHW �GH �U}I}UHQFH �SURSUH �v �FKDTXH �}FKDQWLOORQ
DQDO\V}��FH�TXL�DSSRUWHUDLW�SOXV�GH�UREXVWHVVH�HW�PD[LPLVHUDLW�OD�G}WHFWLRQ�GH�&19�\�FRPSULV�SRXU�GHV�G}O}WLRQV�K}W}UR]\JRWHV�HW�GH�SHWLWH�WDLOOH�

/HV�U}VXOWDWV�GH�'(&R1�VHXO�RQW�}W}�FRPSDU}V�DX[�U}VXOWDWV�FXPXO}V�GHV�WURLV�RXWLOV�XWLOLV}V�HQ�URXWLQH�FKH]������}FKDQWLOORQV��LQFOXDQW����&19
TXDOL®}V �SDU �0/3$�� �2QW �}W} �}WXGL}V �OH �WHPSV �PR\HQ �QRUPDOLV} �G
DQDO\VH �G XQH �V}ULH �HW �OD �SHUIRUPDQFH �DQDO\WLTXH �GHV �RXWLOV ��QRPEUH �GH �YUDLV
SRVLWLIV�HW��IDX[�SRVLWLIV��

'(&R1�VH�PRQWUH�SOXV�UDSLGH�DYHF�XQ�WHPSV�PR\HQ�GH�U}DOLVDWLRQ�GH����PLQ�SRXU�XQH�V}ULH�GH����}FKDQWLOORQV��������GHV�&19�FRQQXV�RQW�}W}
UHWURXY}V�SDU�'(&R1�HW�O DQDO\VH�FRPELQDWRLUH��'H�SOXV��OH�QRPEUH�GH�&19�G}WHFW}V�SDU�'(&R1�}WDLW�LQI}ULHXU�v�FHOXL�GH�O DQDO\VH�FRPELQDWRLUH�
ODLVVDQW �SU}VDJHU �XQH�VS}FL®FLW} �PHLOOHXUH�GH�'(&R1��OD �VS}FL®FLW} �GH�OD �G}WHFWLRQ�GHV�&19�SDU �1*6�}WDQW �FHOOH �LQ �nQH �FHOOH �GH�OD �0/3$�YDOLG}H
LQG}SHQGDPPHQW���3RXU�DOLPHQWHU�OH�GRVVLHU�GH�YDOLGDWLRQ�GH�P}WKRGH��QRXV�DYRQV�WHVW}�OD�UREXVWHVVH�GH�'(&R1�HW�}YDOX}�OHV�VHXLOV�PLQLPD
PR\HQV �GH �SURIRQGHXU �GH �FRXYHUWXUH �HW �OHV �}FDUWV �PD[LPXPV �HQWUH �OHV �}FKDQWLOORQV �GDQV �XQH �V}ULH� �1RXV �DYRQV �G}®QL �FHV �VHXLOV �SDU �VRXV�
}FKDQWLOORQQDJHV �ELRLQIRUPDWLTXHV ��GRZQVDPSOLQJ� �VXFFHVVLIV �MXVTX v �O DSSDULWLRQ �GH �IDX[ �Q}JDWLIV �HW �DXJPHQWDWLRQ �GH �IDX[ �SRVLWLIV� �/H
GRZQVDPSOLQJ��GH�����!����[�v�����!���[��D�}W}�U}DOLV}�VXU�XQH�V}ULH�KRPRJ|QH�GH����}FKDQWLOORQV�SXLV�VXU���}FKDQWLOORQV��SRUWHXUV�RX�QRQ�GH
&19��DX�VHLQ�GH�OD�V}ULH�QRQ�VRXV�}FKDQWLOORQQ}H�

$X�®QDO��'(&R1�D�PRQWU}�GHV�FULW|UHV�VX°VDQWV�v�OD�YDOLGDWLRQ�GH�P}WKRGH��1RXV�DYRQV�GRQF�YDOLG}�O
XWLOLVDWLRQ�HW�O
LQW}JUDWLRQ�GH�'(&R1�GDQV�OHV
SLSHOLQHV�GLDJQRVWLTXHV�HQ�J}Q}WLTXH�FRQVWLWXWLRQQHOOH��'H�SOXV��LO�SHUPHW�XQH�DQDO\VH�XQLTXH�RSWLPLVDQW�OHV�}WDSHV�SRVW�DQDO\WLTXHV�HW�OLPLWDQW�OH
QRPEUH�GH�0/3$�GH�FRQWU�OH�v�U}DOLVHU��,O�SDUWLFLSH�GRQF�v�OD�U}GXFWLRQ�GHV�G}ODLV�GH�UHQGX�GHV�U}VXOWDWV�GDQV�XQ�FRQWH[WH�G DXJPHQWDWLRQ�G DFWLYLW}
HQ�RQFRJ}Q}WLTXH�GDQV�OH�UHVSHFW�GHV�REOLJDWLRQV�QRUPDWLYHV�

3LlFH�MRLQWH���&19B/DVW�GRF[
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,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)
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���������,QWmUnW�GH�OD�UmDOLVDWLRQ�GX�FDU\RW\SH�GHYDQW�OD�PLVH�HQ�mYLGHQFH�GxDQVHV�K\SHUmFKRJlQHV�LVROmHV�HQ�GLDJQRVWLF
DQWmQDWDO��$QDO\VH�UmWURVSHFWLYH�GxXQH�FRKRUWH�%UHVWRLVH�HW�UHYXH�GH�OD�OLWWmUDWXUH�

$XWHXUV��

&KDUORWWH�&DLOOH������0DWKLOGH�3DFDXOW������*HQHYLHYH�/HIRUW������6HYHULQH�$XGHEHUW�%HOODQJHU������&}GULF�/H�0DUHFKDO������&ODXGH�)HUHF������$QQH�
KHOHQH�6DOLRX����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%UHVW��%UHVW��)UDQFH

0RWV�FOHIV���DQVHV�K\SHU}FKRJ|QHV�LVRO}HV��0XFRYLVFLGRVH��GLDJQRVWLF�SU}QDWDO

5mVXPm��

,QWURGXFWLRQ���/ K\SHU}FKRJ}QLFLW}�GH�O LQWHVWLQ�JU~OH��+(,��SHXW�~WUH�OH�W}PRLQ�G XQH�SDWKRORJLH�I�WDOH��/HV�GHX[�SULQFLSDOHV�DQRPDOLHV�J}Q}WLTXHV
UHWURXY}HV�VRQW�OD�WULVRPLH����HW�OD�PXFRYLVFLGRVH��$YHF�O DY|QHPHQW�GX�G}SLVWDJH�GH�OD�WULVRPLH����I�WDOH�VXU�$'1�OLEUH�FLUFXODQW�GDQV�OH�VDQJ
PDWHUQHO �U}DOLV} �FKH] �WRXWHV �OHV �IHPPHV �D\DQW �XQ �ULVTXH �VXS}ULHXU �v �������� �HW �DX �YX �GHV �GRQQ}HV �ELEOLRJUDSKLTXHV �U}FHQWHV� �OH �E}Q}®FH �GX
FDU\RW\SH�I�WDO�GHYDQW�XQH�+(,�LVRO}H�VHPEOH�GLPLQX}�SDU�UDSSRUW�DX�ULVTXH�OL}�DX�SU}O|YHPHQW�LQYDVLI�

0DWcULHOV�HW�0cWKRGHV���1RXV�DYRQV�U}DOLV}�XQH�}WXGH�U}WURVSHFWLYH�PRQRFHQWULTXH�LQFOXDQW�OHV�SDWLHQWHV�D\DQW�HX�XQH�+(,�GH�JUDGH�«��
FRQ®UP}H�HQ�}FKRJUDSKLH�GH�U}I}UHQFH��DVVRFL}H�v�XQH�UHYXH�GH�OLWW}UDWXUH�

5cVXOWDWV���$XFXQH�DQRPDOLH�FKURPRVRPLTXH�Q D�}W}�UHWURXY}H�FKH]�OHV����I�WXV�LQFOXV�SU}VHQWDQW�XQH�+(,�LVRO}H��&HV�U}VXOWDWV�FRQFRUGHQW�DYHF
OHV�GRQQ}HV�GH�QRWUH�UHYXH�GH�OD�OLWW}UDWXUH��1RXV�DYRQV�QRW}�XQ�QRPEUH�}OHY}�GH�GLDJQRVWLFV�GH�PXFRYLVFLGRVH������SRXYDQW�~WUH�H[SOLTX}�SDU
O LQFLGHQFH�SOXV�}OHY}H�GH�SRUWHXUV�VDLQV�GH�PXWDWLRQV�GDQV�OH�J|QH�&)75�GDQV�QRWUH�SRSXODWLRQ�G }WXGH�

&RQFOXVLRQ���/H�ULVTXH�G DQRPDOLH�FKURPRVRPLTXH�Q }WDQW�SDV�VXS}ULHXU�DX�ULVTXH�GH�FRPSOLFDWLRQV�OL}�DX�JHVWH�LQYDVLI��LO�SDUD�W�HQYLVDJHDEOH�GH
QH�SOXV�U}DOLVHU�GH�FDU\RW\SH�I�WDO�HQ�V\VW}PDWLTXH�GHYDQW�XQH�+(,�LVRO}H�

3LlFH�MRLQWH���,QW}U~W�GH�OD�U}DOLVDWLRQ�GX�FDU\RW\SH�GHYDQW�OD�PLVH�HQ�}YLGHQFH�G�SGI



21&2*c1c7,48( +HQUL�0DUJRW

���������5HFKHUFKH�GH�IDFWHXUV�JmQmWLTXHV�DXJPHQWDQW�OD�UDGLRVXVFHSWLELOLWm�FXWDQm�GDQV�OD�PDODGLH�GH�+RGJNLQ

$XWHXUV��

+HQUL�0$5*27������3LHUUH�0$&48(5(������/RXLV�/(%5(721������%HUQDGHWWH�*$67$/'(//2������1LFRODV�6(9(1(7������0LFKHO�/21*<����

���6HUYLFH�G
RQFRJ}Q}WLTXH��,QVWLWXW�%HUJRQL}��%RUGHDX[��)UDQFH��%RUGHDX[��)UDQFH

0RWV�FOHIV���([RPH��5DGLRVHQVLELOLW}��5DGLRVXVFHSWLELOLW}��+RGJNLQ��&DUFLQRPHV�EDVR�FHOOXODLUHV�

5mVXPm��

/D�UDGLRVXVFHSWLELOLW}�HVW�OH�ULVTXH�LQGLYLGXHO�GH�G}YHORSSHU�XQ�FDQFHU�UDGLR�LQGXLW��/HV�FDQFHUV�VHFRQGDLUHV�VXLYDQW�XQH�PDODGLH�GH�+RGJNLQ�VRQW
IU}TXHQW��PDLV�FHUWDLQV�SDWLHQWV�PRQWUHQW�XQH�UDGLRVXVFHSWLELOLW}�SOXV�LPSRUWDQWH��& HVW�O DQDO\VH�J}Q}WLTXH�GH�SDWLHQWV�WUDLW}V�SDU�UDGLRWK}UDSLH
SRXU��P}GXOOREODVWRPH�D\DQW�G}YHORSS}�GHV�FDUFLQRPHV�EDVRFHOOXODLUHV�GDQV�OH�FKDPS�G LUUDGLDWLRQ�TXL�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�OH
V\QGURPH�GH�*RUOLQ�DYHF�O LQDFWLYDWLRQ�GX�J|QH�37&+�����SDWLHQWV�DYHF�PDODGLH�GH�+RGJNLQ�RQW�G}YHORSS}�GH�PXOWLSOHV�FDUFLQRPHV�EDVRFHOOXODLUH�
GH�ID{RQ�SU}FRFH�GDQV�OH�FKDPS�G LUUDGLDWLRQ�GH�OHXU�O\PSKRPH��/HXUV�$'1�FRQVWLWXWLRQQHOV�D�}W}�V}TXHQF}�HQ�H[RPH�SRXU�WHQWHU�GH�WURXYHU�XQH
H[SOLFDWLRQ�PRQRJ}QLTXH�v�OHXU�SK}QRW\SH�FRPPXQ��GDQV�XQ�UDLVRQQHPHQW�DQDORJLTXH�v�FHOXL�D\DQW�DERXWL�v�OD�G}FRXYHUWH�GX�V\QGURPH�GH�*RUOLQ�
���YDULDQWV�WURQTXDQW�HW�DEVHQW�GHV�EDVHV�GH�GRQQ}HV�RQW�}W}�LGHQWL®}V��&HSHQGDQW�DXFXQ�GHV�YDULDQWV�Q }WDLHQW�ORFDOLV}V�GDQV�OH�P~PH�J|QH�FKH]
DX�PRLQV�GHX[�SDWLHQWV��FH�TXL�HPS~FKDLW�G XWLOLVHU�XQ�FULW|UH�GH�U}S}WLWLRQ�SRXU�OD�YDOLGDWLRQ�GH�OHXUV�LPSOLFDWLRQV�GDQV�OH�SK}QRW\SH��&HSHQGDQW
XQH�}WXGH�GH�OD�IRQFWLRQ�GH�FKDFXQ�GHV�J|QHV�UHWURXY}V�D�PLV�HQ�}YLGHQFH���YDULDQWV�G LQWHU~W��'HX[�VRQW�OHV�GHX[�VRXV�XQLW}V�G XQH�P~PH
HQ]\PH�GX�F\FOH�GH�.UHEV��OD�VXFFLQFWH�OLJDVH��68&/*��HW�68&/$���HW�GHX[�VRQW�LPSOLTX}V�GDQV�OD�U}SDUDWLRQ�GH�O $'1��32/4�HW�5$'����&HV�GHX[
FDW}JRULHV �GH �J|QHV �HQJOREHQW �GHV �J|QHV �}JDOHPHQW �FRQQXV �SRXU �OHXUV �LPSOLFDWLRQV �GDQV �OD �SU}GLVSRVLWLRQ �K}U}GLWDLUH �DX �FDQFHU� �MXVWL®DQW �OHXU
V}OHFWLRQ�GDQV�QRWUH�}WXGH��(Q�FRQFOXVLRQ��DXFXQ�YDULDQW�FRPPXQ�Q D�SX�~WUH�G}WHFW}�HQWUH�OHV���SDWLHQWV��&HSHQGDQW���YDULDQWV�LQG}SHQGDQWV
SRXUUDLHQW�H[SOLTXHU�OD�UDGLRVXVFHSWLELOLW}�REVHUY}H�GDQV�QRWUH�}WXGH��3RXU�FRQFOXUH�v�XQH�FDXVDOLW}��SOXVLHXUV�DUJXPHQWV�RQW�}W}�UHFKHUFK}V��'DQV
OD�OLWW}UDWXUH��RQ�UHWURXYH�QRWDPPHQW�XQH�LPSOLFDWLRQ�GH�32/4�GDQV�OD�VXUYHQXH�GH�FDUFLQRPHV�EDVRFHOOXODLUHV�VXU�PRG|OH�PXULQ��8QH�VHFRQGH
SKDVH�GH�QRWUH�UHFKHUFKH�D�FRQVLVW}�v�LGHQWL®HU�G DXWUHV�SDWLHQWV�SU}VHQWDQW�XQ�YDULDQW�WURQTXDQW�GX�P~PH�J|QH�DYHF�OH�P~PH�SK}QRW\SH��VRLW�SDU
OH�FULEODJH�J}QLTXH�GH�SDWLHQWV�DYHF�FDUFLQRPH�EDVRFHOOXODLUHV�PXOWLSOHV� �VRLW �SDU�O LQYHVWLJDWLRQ�GX�SK}QRW\SH�GHV�SDWLHQWV�G}FULWV�GDQV�OD
OLWW}UDWXUH�DYHF�GHV�YDULDQWV�WURQTXDQWV�GH�O XQ�GH�FHV�TXDWUH�J|QHV��VDQV�VXFF|V��8QH�WURLVL|PH�SKDVH�IRQFWLRQQHOOH�VH�SRXUVXLW�v�O DLGH�GH�OLJQ}HV
FHOOXODLUHV�LPPRUWDOLV}HV�SDU�LQIHFWLRQ�v�O (%9�v�SDUWLU�GH�O\PSKRF\WHV�GHV�SDWLHQWV��'HV�WHVWV�GH�U}SDUDWLRQ�GH�O $'1�U}Y}O}V�SDU�DQWL�\�+�$;�DLQVL
TXH�GHV�FKURPDWRJUDSKLHV�GHV�G}ULY}V�GX�F\FOH�GH�.UHEV�VRQW�U}DOLV}V�VXU�FH�PRG|OH��D®Q�GH�PRQWUHU�XQH�UDGLRVXVFHSWLELOLW}H�DFFUXH�FRPSDU}H�DX[
FRQWU�OHV��



0$/$',(6�&$5',29$6&8/$,5(6 )$70$�$%'(/+(',

���������,GHQWLzFDWLRQ�GxXQH�QRXYHOOH�PXWDWLRQ�DX�QLYHDX�GX�JlQH�7%;��FKH]���SDWLHQWV�7XQLVLHQV�QRQ�DSSDUHQWmV�D\DQW�OH
V\QGURPH�GH�'L*HRUJH

$XWHXUV��

0DOHN�%RXDVVLGD������$PHO�-DRXDGL������)DWPD�$EGHOKHGL������1RXUK|QH�*KDUEL������)DWPD�0HMGRXE������/REQD�0DDOHM������,NKODV�%HQ�$\HG������1HLOD
%HOJXLWK������+DVVHQ�.DPRXQ����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�+XPDLQH��)DFXOW}�GH�0}GHFLQH��6ID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH

0RWV�FOHIV���0RWV�FOHIV���V\QGURPH�GH�'L*HRUJH��G}O}WLRQ���T������FDUGLRSDWKLH�FRQJ}QLWDOH��),6+��*|QH�7%;�

5mVXPm��

/H�V\QGURPH�GH�'L*HRUJH�HVW�XQ�V\QGURPH�PLFURG}O}WLRQQHO�GH�OD�U}JLRQ���T������FDUDFW}ULV}�SDU�XQ�VSHFWUH�SK}QRW\SLTXH�WU|V�ODUJH�SRXYDQW
DOOHU�G XQ�SK}QRW\SH�V}Y|UH�v�GHV�IRUPHV�DWW}QX}HV���,O�D�}W}�VXJJ}U}�TXH�FHWWH�YDULDELOLW}�SK}QRW\SLTXH�SRXUUDLW�~WUH�H[SOLTX}H�SDU�OD�SU}VHQFH�GH
&19V �FKH] �OHV �SDWLHQWV �SRUWHXUV �GHV �G}O}WLRQV� �3OXVLHXUV �J|QHV �FDQGLGDWV �VLWX}V �GDQV �FH �ORFXV �RQW �}W} �LGHQWL®}V �GRQW �OH �SULQFLSDO �HVW �7%;�� �'HV
PXWDWLRQV�v�O }WDW�K}W}UR]\JRWH�DX�QLYHDX�GH�7%;��VRQW�DVVRFL}V�}JDOHPHQW�DX�SK}QRW\SH�GX�V\QGURPH�GH�'L*HRUJH�

1RXV�DYRQV�U}DOLV}�XQH�}WXGH�FOLQLTXH�HW�J}Q}WLTXH�FKH]����SDWLHQWV�QRQ�DSSDUHQW}V�SU}VHQWDQW�XQ�SK}QRW\SH�}YRFDWHXU�GX�V\QGURPH�GH�'L*HRUJH�
/ DQDO\VH�F\WRJ}Q}WLTXH�D�}W}�EDV}H�VXU�OD�UHFKHUFKH�GHV�G}O}WLRQV�W\SLTXHV�SDU�),6+��3DU�DLOOHXUV��O DQDO\VH�SDU�$&3$�Q D�SDV�SX�~WUH�U}DOLV}H��/HV
SDWLHQWV�SRXU�OHVTXHOV�DXFXQH�DQRPDOLH�F\WRJ}Q}WLTXH�Q D�}W}�LGHQWL®}H�RQW�E}Q}®FL}�G XQ�V}TXHQ{DJH�GX�J|QH�7%;���

/ DQDO\VH�SDU�),6+�D�U}Y}O}�XQH�G}O}WLRQ�GH�QRYR�FKH]���SDWLHQWV��/HV�SDWLHQWV�SRXU�OHVTXHOV�DXFXQH�DQRPDOLH�F\WRJ}Q}WLTXH�Q D�}W}�PLVH�HQ
}YLGHQFH �RQW �E}Q}®FL} �GX �V}TXHQ{DJH �GH �WRXW �OH �J|QH �7%;�� �/ DQDO\VH �PRO}FXODLUH �GH �7%;� �PRQWUH �XQH �QRXYHOOH �PXWDWLRQ �F����&�!�$ �v �O }WDW
K}W}UR]\JRWH��DX�QLYHDX�GH�O H[RQ���FKH]���SDWLHQWV�QRQ�DSSDUHQW}V��&HWWH�YDULDWLRQ�HVW�UHVSRQVDEOH�DX�QLYHDX�SURW}LTXH�GH�OD�VXEVWLWXWLRQ�G XQH
SUROLQH�HQ�SRVLWLRQ������DFLGH�DPLQ}�WU|V�FRQVHUY}�DX�FRXUV�GH�O }YROXWLRQ��SDU�XQH�*OXWDPLQH�S�3���4���/HV�}WXGHV�LQ�VLOLFR�DLQVL�TXH�O DEVHQFH�GH
FHWWH�YDULDWLRQ�FKH]����W}PRLQV�G RULJLQH�WXQLVLHQQH�VXJJ|UHQW�TXH�FHWWH�PXWDWLRQ�DXUDLW�XQ�HHW�G}O}W|UH�VXU�OD�IRQFWLRQ�GH�OD�SURW}LQH�7E[���

3LlFH�MRLQWH���1RXYHOOH�PXWDWLRQ�GH�7%;�B$66,6(6�����B®QDO�GRF[



6<1'520(6�0$/)250$7,)6 \DVPLQD�HODULEL

���������6\QGURPH�GH�:DONHU�:DUEXUJ���h�SURSRV�GxXQ�FDV

$XWHXUV��

+}OD�6DVVL������<DVPLQD�(ODULEL������,PHQ�5HMHE������+RXZH\GD�-LODQL������6\ULQH�+L]HP������2QV�$]]DEL������$QLVVD�%HQ�$PRU������-RKDQQHV�/HPNH�����
/DPLD�%HQ�-HPDD����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��7XQLV��7XQLVLH
���VHUYLFH�GH�S}GLDWULH���+�SLWDO�0RQJL�6OLP��7XQLV��7XQLVLH
���6HUYLFH�GH�J\Q}FRORJLH�2EVW}WULTXH��+�SLWDO�0RQJL�6OLP��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�J}Q}WLTXH�KXPDLQH��,QVWLWXW�GH�J}Q}WLTXH�KXPDLQH��/HLS]LJ��$OOHPDJQH

0RWV�FOHIV���6\QGURPH�GH�:DONHU�:DUEXUJ��3207���PXWDWLRQ

5mVXPm��

/H�V\QGURPH�GH�:DONHU�:DUEXUJ��6::��HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�DYHF�XQH�LQFLGHQFH�GH������������QDLVVDQFHV�YLYDQWHV��,O�DVVRFLH�XQH
G\VWURSKLH�PXVFXODLUH�FRQJ}QLWDOH��'0&���XQH�DWWHLQWH�F}U}EUDOH��K\GURF}SKDOLH��HW�GHV�DQRPDOLHV�RFXODLUHV��,O�HVW�OD�IRUPH�OD�SOXV�V}Y|UH�GHV�'0&�
/D�SOXSDUW�GHV�HQIDQWV�G}F|GHQW�DYDQW�O xJH�GH�WURLV�DQV��,O �DSSDUWLHQW�DX�JURXSH�GHV�DQRPDOLHV�GH�OD�2�PDQQRV\ODWLRQ�FRQVLG}U}H�FRPPH
UHVSRQVDEOH �GH �V\QGURPHV �PDOIRUPDWLIV �LPSOLTXDQW �OH �FHUYHDX� �OHV �\HX[ �HW �OH �PXVFOH ��6::� �)XNX\DPD� �0XVFOH�(\H�%UDLQ �GLVHDVH �HW �G}®FLW
VHFRQGDLUH �HQ �P}URVLQH ���� �,O �HVW �WUDQVPLV �VHORQ �OH �PRGH �DXWRVRPLTXH �U}FHVVLI� �'HV �PXWDWLRQV �GX �J|QH �3207�� �FRGDQW �SRXU �XQH �2�
PDQQRV\OWUDQVIHUDVH�RQW�}W}�UHWURXY}HV�FKH]������GHV�SDWLHQWV�GLDJQRVWLTX}V�FOLQLTXHPHQW�6::�

1RXV�UDSSRUWRQV�OH�FDV�G XQ�HQIDQW�Q}�v�WHUPH��,O�}WDLW�OH�SUHPLHU�HQIDQW�G XQ�FRXSOH�HQ�ERQQH�VDQW}��DSSDUHQW}V�GH�GHX[L|PH�GHJU}�HW�DX[
DQW}F}GHQWV�GH�WURLV�IDXVVHV�FRXFKHV�HW�G XQH�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH�v��OD���|�VHPDLQH�G DP}QRUUK}H�VXU�VLJQHV�}FKRJUDSKLTXHV
�K\GURF}SKDOLH�ELODW}UDOH���8QH�K\GURF}SKDOLH�PDMHXUH�D�}W}�G}FRXYHUWH�HQ�DQW}QDWDO�PDLV�OD�JURVVHVVH�D�}W}�SRXUVXLYLH��1RWUH�SDWLHQW�D�SU}VHQW}�v
OD�QDLVVDQFH�XQH�K\SRWRQLH�J}Q}UDOLV}H��XQH�PDFURF}SKDOLH�����FP���XQH�G\VPRUSKLH�IDFLDOH��ERVVHV�IURQWDOHV��K\SRSODVLH�GH�O }WDJH�PR\HQ�
QDULQHV�DQW}YHUV}HV��PLFURSKWDOPLH���XQ�PLFURS}QLV�HW�XQ�K\SRVSDGLDV��/H�FDU\RW\SH�VWDQGDUG�}WDLW�QRUPDO��1RXV�DYRQV�U}DOLV}�XQH�ZKROH�H[RPH
VHTXHQFLQJ�TXL�D�PLV�HQ�}YLGHQFH�OD�PXWDWLRQ�F������LQV$��v�O }WDW�KRPR]\JRWH�DX�QLYHDX�GX�J|QH�3207���/HV�SDUHQWV�}WDLHQW�SRUWHXUV�GH�FHWWH
YDULDWLRQ�v�O }WDW�K}W}UR]\JRWH��&HWWH�YDULDWLRQ�HQWUDLQH�XQ�VDXW�GH�O H[RQ���ORUV�GH�O }SLVVDJH��&HV�U}VXOWDWV�LQGLTXHQW�TXH�OD�PXWDWLRQ�F������LQV$�
HVW�UHVSRQVDEOH�GH�6::�FKH]�QRWUH�SDWLHQW��/ HQIDQW�HVW�G}F}G}�v�O xJH�GH�XQ�DQ�GDQV�XQ�WDEOHDX�G LQVX°VDQFH�UHVSLUDWRLUH�

/H�6::�HVW�XQH�PDODGLH�H[WU~PHPHQW�JUDYH��/ }WXGH�PRO}FXODLUH�SHUPHW�QRQ�VHXOHPHQW�GH�FRQ®UPHU�OH�GLDJQRVWLF�PDLV�VXUWRXW�GH�SURSRVHU�XQ
GLDJQRVWLF�SU}QDWDO�DX[�IDPLOOHV�v�KDXW�GH�ULVTXH�HW�G LQWHUURPSUH�OD�JURVVHVVH�DYDQW�O DSSDULWLRQ�GHV�VLJQHV�}FKRJUDSKLTXHV�
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���������/HV�PRGLzFDWLRQV�LQWUDFHOOXODLUHV�DX�FRXUV�GxXQH�HQFmSKDORSDWKLH�mSLOHSWLTXH�SUmFRFH��((3��OLmH�h�.&14��SHXYHQW�
HOOHV�nWUH�UHVSRQVDEOHV�GH�OD�UmPLVVLRQ�GHV�FULVHV�GxmSLOHSVLH�"

$XWHXUV��

/XFLOH�%UXQ������,PDQ�1RX®U������&}FLOH�5DYL[������&KULVWRSKH�&KHYLOODUG������3DXOLQH�%URFKHW������1LFRODV�/HQIDQW������0DWKLHX�0LOK������-HDQ�
&KULVWRSKH�5RX[������/DXUHQW�9LOODUG����

�����$L[�0DUVHLOOH�XQLY��,16(50��8������00*��0DUVHLOOH��)UDQFH
�����$L[�0DUVHLOOH�XQLY��,16(50��8������7$*&��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�G
(QIDQWV�GH�/D�7LPRQH��$3�+0��0DUVHLOOH��)UDQFH��$L[�0DUVHLOOH�XQLY��,16(50��8������00*��0DUVHLOOH��)UDQFH

0RWV�FOHIV���.&14���51$�VHT��}SLOHSVLHV��HQF}SKDORSDWKLHV

5mVXPm��

/HV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV�SU}FRFHV��((3��VRQW�GHV�V\QGURPHV�}SLOHSWLTXHV�UDUHV�HW�SKDUPDFRU}VLVWDQWV��(OOHV�VRQW�FDUDFW}ULV}HV�SDU�GHV
FULVHV�G }SLOHSVLH�DVVRFL}HV�v�XQH�UDSLGH�G}W}ULRUDWLRQ�PRWULFH�HW�FRJQLWLYH��,O�H[LVWH�GHV�FDXVHV�J}Q}WLTXHV�DX[�((3��/D�FDXVH�OD�SOXV�IU}TXHQWH�HVW
OD�SU}VHQFH�GH�YDULDQWV�SDWKRJ|QHV�GDQV�OH�J|QH�.&14�� �&H�J|QH�FRGH�SRXU�XQH�VRXV�XQLW}�.Y����GHV�FDQDX[�SRWDVVLTXHV�TXL�FRQWU�OHQW
O H[FLWDELOLW}�QHXURQDOH� �1RXV�DYRQV�FU}}�HQ������OH�SUHPLHU�PRG|OH�PXULQ�NQRFN�LQ �TXL �UHSURGXLW �XQ�YDULDQW�SDWKRJ|QH�LGHQWL®}�FKH]���SDWLHQWV
DWWHLQWV�G XQH�IRUPH�W\SLTXH�G
((3��1RXV�DYRQV�PRQWU}�GHSXLV�TX LO�V DJLW�G XQ�ERQ�PRG|OH�GH�OD�SDWKRORJLH��&RPPH�FKH]�OHV�SDWLHQWV�DWWHLQWV
G ((3� �OD �VRXULV �PRG|OH �SU}VHQWH �GHV �FULVHV �G }SLOHSVLH �SU}FRFHV� �XQH �U}PLVVLRQ �GHV �FULVHV �DSU|V �SOXVLHXUV �VHPDLQHV �GH �YLH �HW �GHV �G}®FLWV
QHXURORJLTXHV�LPSRUWDQWV��/D�U}PLVVLRQ�GHV�FULVHV�HVW�HQFRUH�LQH[SOLTX}H��XQH�GHV�K\SRWK|VHV�SURSRV}HV�SDU�O }TXLSH�HVW�OD�FRPSHQVDWLRQ�GH�O HHW
GX�YDULDQW�SDWKRJ|QH�SDU�XQH�PRGXODWLRQ�G H[SUHVVLRQ�G DXWUHV�J|QHV�GDQV�OH�FHUYHDX��8QH�DQDO\VH�SDU�51$VHT�GX�FRUWH[�SU}IURQWDO�GHV�VRXULV
PRG|OHV�D�}W}�U}DOLV}H�D®Q�G LGHQWL®HU�GHV�PRGL®FDWLRQV�WUDQVFULSWLRQQHOOHV��1RXV�PRQWURQV�TXH�OHV�U}FHSWHXUV�'��HW�'��GH�OD�GRSDPLQH��OHV�J|QHV
*GQI��7KEV��RX�HQFRUH�2[W�VRQW�VLJQL®FDWLYHPHQW�G}U}JXO}V�GDQV�OH�FHUYHDX�GHV�DQLPDX[�PRG|OHV�v�GL}UHQWV�VWDGHV�GH�OD�SDWKRORJLH�HW�GLVFXWRQV
OD�SODFH�TXH�FHV�G}U}JXODWLRQV�SRXUUDLHQW�DYRLU�GDQV�O }YROXWLRQ�GX�SK}QRW\SH�}SLOHSWLTXH��'H�QRXYHOOHV�DQDO\VHV�VXU�G DXWUHV�DQLPDX[�VRQW�HQ
FRXUV �D®Q �GH �FRQ®UPHU �FHV �SUHPLHUV �U}VXOWDWV �DLQVL �TXH �GHV �DQDO\VHV �VXU �GHV �QHXURQHV �FRUWLFDX[ �G}ULY}V �G L36 �GH �SDWLHQWV� �8QH �DQDO\VH
SURW}RPLTXH�VHUD�U}DOLV}H�DYHF�FHV�P~PHV�}FKDQWLOORQV��$�WHUPH��QRXV�HVS}URQV�PLHX[�FRPSUHQGUH�OD�SK\VLRSDWKRORJLH�GHV�((3�OL}HV�v�.&14��D®Q
GH�SURSRVHU�GH�QRXYHOOHV�SLVWHV�WK}UDSHXWLTXHV��



1(852*c1c7,48( *HRIIUR\�'HOSODQFT

���������(QFmSKDORSDWKLH�mSLOHSWLTXH�HW�DWD[LH�FRQJmQLWDOH�QRQ�SURJUHVVLYH�OLmHV�DX[�PXWDWLRQV�EL�DOOmOLTXHV�GH�%5$7���
GHVFULSWLRQ�GH����QRXYHDX[�SDWLHQWV�HW�UHYXH�GH�OD�OLWWmUDWXUH

$XWHXUV��

*HRUR\�'HOSODQFT������6W}SKDQLH�9DOHQFH������5H]D�0DURR®DQ������'HERUDK�0RUULV�5RVHQGDKO���������*�NKDQ�<LJLW������%HDWH�$OEUHFKW������%HUQG
:ROOQLN������6LGGKDUWK�6ULYDVWDYD������0DUO|QH�5LR������(Q]D�0DULD�9DOHQWH�����������&KRL�0XULP�����������&KDH�-RQJ�+HH�������$XGUH\�3XWRX[������
*DHWDQ�/HVFD�������&KULVWHOOH�5RXJHRW�-XQJ�������6\OYLH�2GHQW�������/DXUHQW�3DVTXLHU�������(OLVH�%ULVFKRX[�%RXFKHU������&\ULO�0LJRW�������5DXDQ
.DL\U]KDQRY�������+HQU\�+RXOGHQ�������9LFHQ]R�6DOSLHWUR�����������0DUO|QH�'RFR�)HQ]\�������/\QHWWH�3HQQH\�������$OIUHGR�%UXVFR�������0DULRQ�*HUDUG
������)RZ]DQ�6DPL�$ONXUD\D�������&KULVWLQH�&RXEHV�������9DOHULH�'HODJXH�������/LRQHO�9DQ�0DOGHUJHP������/\GLH�%XUJOHQ�������-XOLHWWH�3LDUG����

���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��&+8�GH�%HVDQ{RQ��8QLYHUVLW}�GH�)UDQFKH�&RPW}��%HVDQ{RQ��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��$3+3��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���*HQHWLFV�5HVHDUFK�&HQWUH��0ROHFXODU�DQG�&OLQLFDO�6FLHQFHV�,QVWLWXWH��6W�*HRUJH
V�8QLYHUVLW\�RI�/RQGRQ��&UDQPHU�7HUUDFH��/RQGUHV��5R\DXPH�8QL
���,QVWLWXWH�RI�+XPDQ�*HQHWLFV��$OEHUW�/XGZLJV�8QLYHUVLW\�RI�)UHLEXUJ�0HGLFDO�&HQWUH��)UHLEXUJ��$OOHPDJQH
���&OLQLFDO�*HQHWLFV�DQG�*HQRPLFV��5R\DO�%URPSWRQ�DQG�+DUH®HOG�1+6�)RXQGDWLRQ�7UXVW�DQG�1+/,��,PSHULDO�&ROOHJH��/RQGUHV��5R\DXPH�8QL
���'HSDUWHPHQW�RI�0HGLFDO�*HQHWLFV��8QLYHUVLW\�RI�&RORJQH��&RORJQH��$OOHPDJQH
���,QVWLWXWH�RI�+XPDQ�*HQHWLFV��8QLYHUVLW\�&OLQLF�(VVHQ��(VVHQ��$OOHPDJQH
���'HSDUWPHQW�RI�1HXURORJ\��%RVWRQ�&KLOGUHQ V�+RVSLWDO��%RVWRQ��0DVVDFKXVHWWV��(WDWV�8QLV
���'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����'HSDUWPHQW�RI�0ROHFXODU�0HGLFLQH��8QLYHUVLW\�RI�3DYLD��3DYLD��,WDOLH
����1HXURJHQHWLFV�8QLW���,5&&6�6DQWD�/XFLD�)RXQGDWLRQ��5RPH��,WDOLH
����'HSDUWPHQW�RI�%LRPHGLFDO�6FLHQFHV��6HRXO�1DWLRQDO�8QLYHUVLW\�&ROOHJH�RI�0HGLFLQH��6HRXO��&RU}H�GX�6XG
����'HSDUWPHQW�RI�3HGLDWULFV��6HRXO�1DWLRQDO�8QLYHUVLW\�&ROOHJH�RI�0HGLFLQH��6HRXO��&RU}H�GX�6XG
����6HUYLFH�GH�*}Q}WLTXH���8QLW}�GH�J}Q}WLTXH�FOLQLTXH��*URXSHPHQW�+RVSLWDOLHU�(VW���+RVSLFHV�&LYLOV�GH�/\RQ��%URQ���)UDQFH
����6HUYLFH�GH�*}Q}WLTXH���8QLW}�GH�J}Q}WLTXH�FOLQLTXH��*URXSHPHQW�+RVSLWDOLHU�(VW���+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����'HSDUWHPHQW�GH�QHXURS}GLDWULH��&505�G}®FLHQFH�LQWHOOHFWXHOOH�GH�FDXVH�UDUH��&HQWUH�GH�FRPS}WHQFH�PDOIRUPDWLRQV�HW�PDODGLHV�FRQJ}QLWDOHV
GX�FHUYHOHW���&+8�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����'}SDUWHPHQW�GH�*}Q}WLTXH�	�&HQWUH�GH�5}I}UHQFH�'}®FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��*+�3LWL}�6DOS~WUL|UH��$3+3�6RUERQQH�8QLYHUVLW}�
3DULV��)UDQFH
����'HSDUWPHQW�RI�1HXURPXVFXODU�'LVHDVHV��8&/�,QVWLWXWH�RI�1HXURORJ\��4XHHQ�6TXDUH��/RQGUHV��5R\DXPH�8QL
����3HGLDWULF�1HXURORJ\�DQG�0XVFXODU�'LVHDVHV�8QLW���,5&&6�,VWLWXWR��*LDQQLQD�*DVOLQL����������*HQRD��,WDOLH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����'LYLVLRQ�RI�0HGLFDO�*HQHWLFV��'HSDUWPHQW�RI�3HGLDWULFV��,:.�+HDOWK�&HQWUH������������8QLYHUVLW\�$YH��32�%R[�������+DOLID[��&DQDGD
����'HSDUWPHQW�RI�0HGLFDO�6FLHQFHV��8QLYHUVLW\�RI�7XULQR��7XULQ��,WDOLH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�&DHQ��&+5�&O}PHQFHDX��&DHQ��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��.LQJ�)DLVDO�6SHFLDOLVW�+RVSLWDO�DQG�5HVHDUFK�&HQWHU��5L\DG��$UDELH�VDRXGLWH
����'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�3HUVRQQDOLV}H���&+8�0RQWSHOOLHU��+�SLWDO�$UQDXG�GH�9LOOHQHXYH�0RQWSHOOLHU�
0RQWSHOOLHU��)UDQFH
����,QVHUP��00*��8�������$L[�0DUVHLOOH�8QLY��0DUVHLOOH��)UDQFH
����'}SDUWHPHQW�GH�*}Q}WLTXH��$3+3��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���%5$7���HQF}SKDORSDWKLH�}SLOHSWLTXH��}SLOHSVLH��DWD[LH�FRQJ}QLWDOH�QRQ�SURJUHVVLYH��ULJLGLW}��K\SR�DWURSKLH�F}U}EHOOHXVH

5mVXPm��

/ HQF}SKDORSDWKLH �}SLOHSWLTXH �Q}RQDWDOH �DYHF �ULJLGLW} �HW �G}F|V �SU}FRFH ��0,0 ��������� �G}FULWH �HQ ����� �SDU �3XHQEHUJHU �GDQV �OD �FRPPXQDXW}
DPLVK�HVW�FDUDFW}ULV}H�SDU�XQH�K\SHUWRQLH�V}Y|UH��XQH�}SLOHSVLH�SKDUPDFR�U}VLVWDQWH�HW�XQH�O}WKDOLW}�DYDQW�O xJH�GH���DQV�GDQV�OD�PDMRULW}�GHV�FDV�
,O�V DJLW�G XQH�DHFWLRQ�U}FHVVLYH�DXWRVRPLTXH�OL}H�DX[�PXWDWLRQV�GH�%5$7���%5&$�DVVRFLDWHG�$70�DFWLYDWRU���JHQH���0,0�����������9LQJW�TXDWUH
SDWLHQWV�RQW�}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�GHSXLV�OD�GHVFULSWLRQ�LQLWLDOH��o�F�W}�GH�FH�WDEOHDX�V}Y|UH�SURJUHVVLI��XQH�IRUPH�SOXV�PRG}U}H�D�}W}
G}FULWH�FKH]�QHXI�SDWLHQWV��0,0������������&HOOH�FL�VH�FDUDFW}ULVH�SDU�XQH�DWD[LH�FRQJ}QLWDOH�QRQ�SURJUHVVLYH��DYHF�RX�VDQV�}SLOHSVLH�HW�DWURSKLH
F}U}EHOOHXVH�

*UxFH�v�XQH�FROODERUDWLRQ�LQWHUQDWLRQDOH��QRXV�UDSSRUWRQV����SDWLHQWV�VXSSO}PHQWDLUHV�LVVXV�GH����IDPLOOHV�GL}UHQWHV��GRQW����FRQVDQJXLQHV��DYHF
PXWDWLRQV�EL�DOO}OLTXHV�GH�%5$7���9LQJW�GHX[�G HQWUH�HX[�VRQW�DWWHLQWV�GH�OD�IRUPH�QRQ�SURJUHVVLYH����������������/H�WDEOHDX�FOLQLTXH�HVW�PDUTX}
SDU�GHV�WURXEOHV�GX�ODQJDJH�GH�V}Y}ULW}�YDULDEOH���������������HW�XQH�DEVHQFH�G DFTXLVLWLRQ�GH�OD�PDUFKH�DXWRQRPH�GDQV�����GHV�FDV���������
/ H[DPHQ�FOLQLTXH�UHWURXYH�GHV�SDUDP|WUHV�GH�FURLVVDQFH�VWDWXUDX[�SRQG}UDX[�QRUPDX[�\�FRPSULV�OH�S}ULP|WUH�FUxQLHQ��������� �������XQH
K\SRWRQLH���������������HW�XQH�DWD[LH����������������/ }SLOHSVLH�HVW�UDUH���������������/ ,50�F}U}EUDOH�PRQWUH�XQH�K\SR�DWURSKLH�F}U}EHOOHXVH�GDQV
����GHV�FDV���������SDUIRLV�DVVRFL}H�v�XQH�DWURSKLH�F}U}EUDOH�����������������

'L[�VHSW �SDWLHQWV ������� �� ����� �VRQW �DWWHLQWV �GH �OD �IRUPH�GLWH �O}WKDOH �FDUDFW}ULV}H �SDU �XQH �DEVHQFH �FRPSO|WH �GH �OD �PRLQGUH �DFTXLVLWLRQ
SV\FKRPRWULFH��XQH�PLFURF}SKDOLH�SURJUHVVLYH��PR\HQQH��������'6��HW�XQH�}SLOHSVLH��/HV�FULVHV�G}EXWHQW�OH�SOXV�VRXYHQW�DYDQW�O xJH�GH���DQ���������
������PR\HQQH�������PRLV��HW�VRQW�U}VLVWDQWHV�DX�WUDLWHPHQW����������������8QH�K\SHUWRQLH�S}ULSK}ULTXH��ULJLGLW}����������������HVW�IU}TXHPPHQW
QRW}H��/H�G}F|V�VXUYLHQW�OH�SOXV�VRXYHQW�DYDQW���DQV����������������PR\HQQH�������PRLV���/ ,50�F}U}EUDOH�UHWURXYH�XQH�DWURSKLH�F}U}EUDOH��������
�����SDUIRLV�DVVRFL}H�v�XQH�K\SR�DWURSKLH�F}U}EHOOHXVH�SURJUHVVLYH��������������

$X�SODQ�PRO}FXODLUH��QRXV�UDSSRUWRQV�������������YDULDQWV�WURQTXDQWV��������������YDULDQWV�IDX[�VHQV������������YDULDQWV�V\QRQ\PHV�HW������
������G}O}WLRQV�HQ�SKDVH�GH���DFLGHV�DPLQ}V�GRQW����YDULDQWV�QRQ�G}FULWV�GDQV�OD�OLWW}UDWXUH��/ }WXGH�GHV�FRUU}ODWLRQV�SK}QRW\SH�J}QRW\SH�PRQWUH



TXH�OD�SU}VHQFH�GH�GHX[�YDULDQWV�WURQTXDQWV�HVW�WRXMRXUV�DVVRFL}H�v�OD�IRUPH�O}WKDOH�DYHF�XQ�G}F|V�GDQV�OHV�SUHPLHUV�PRLV�GH�YLH�

$X�WRWDO��O HQF}SKDORSDWKLH�OL}H�OHV�PXWDWLRQV�EL�DOO}OLTXHV�GH�%5$7��VRQW�DVVRFL}HV�v�XQ�ODUJH�VSHFWUH�SK}QRW\SLTXH��DOODQW�GH�O HQF}SKDORSDWKLH
}SLOHSWLTXH�V}Y|UH�SURJUHVVLYH�v�XQ�WDEOHDX�G DWD[LH�FRQJ}QLWDOH�QRQ�SURJUHVVLYH�

3LlFH�MRLQWH���$EVWUDFW�%5$7����$VVLVHV�7RXUV�G}®QLWLI�GRF[



21&2*c1c7,48( +DVQD�+DPGDRXL

���������3URzO�F\WRJmQmWLTXH�HW�PROmFXODLUH�GX�P\mORPH�PXOWLSOH����HUH�VmULH�0DURFDLQH

$XWHXUV��

KDVQD�KDPGDRXL������+RVVDLQ�0RVVDID������RXPDLPD�%HQODUURXELD������.DULP�2XOGLP���������KLQG�'HKEL������)DWLPD�&KHJGDQL����

���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��IDFXOW}�GHV�VFLHQFHV�$LQ�&KRFN�XQLYHUVLW}�+DVVDQ�,,���&DVDEODQFD�
FDVDEODQFD��0DURF
���3�OH�F\WRJ}Q}WLTXH��/DERUDWRLUH�1DWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��0DURF
���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��FDVDEODQFD��0DURF
�����8QLYHUVLW}�0RKDPPHG�9,�GHV�6FLHQFHV�GH�OD�6DQW}��&DVDEODQFD��0DURF
���ODERUDWRLUH�GH�JHQHWLTXH�PHGLFDOH�&+8�FDVDEODQFD��ODERUDWRLUH�GH�SDWKRORJLH�F\WRORJLH�PROHFXODLUH��IDFXOWH�GH�PHGHFLQH�GH�FDVDEODQFD�
XQLYHUVLWH�+DVVDQ�,,��FDVDEODQFD��0DURF
�����)DFXOW}�GHV�6FLHQFHV�$LQ�&KRFN��&DVDEODQFD��0DURF

0RWV�FOHIV���),6+��P\HORPH�PXOWLSOH�

5mVXPm��

,QWURGXFWLRQ

/H�P\}ORPH�PXOWLSOH�00��HVW�XQH�Q}RSODVLH�%�FDUDFW}ULV}H�SDU�OD�SUROLI}UDWLRQ�G XQ�FORQH�GH�FHOOXOHV�SODVPRF\WDLUHV�PDOLJQHV�TXL�V DFFXPXOHQW
GDQV�/D�PRHOOH�RVVHXVH��/ }WXGH�F\WRJ}Q}WLTXH�DX�FRXUV�GX�P\}ORPH�PXOWLSOH�HVW�XQ�SDUDP|WUH�SURQRVWLTXH�PDMHXU��VD�U}DOLVDWLRQ�UHVWH�GL°FLOH�
G XQH�SDUW�YX�OH�IDLEOH�LQGH[�PLWRWLTXH�GHV�FHOOXOHV�P\}ORPDWHXVHV�HQ�FXOWXUH�HW�G DXWUH�SDUW�YX�OD��GLOXWLRQ��GHV�SODVPRF\WHV�WXPRUDX[�GDQV�OHV
}FKDQWLOORQV �P}GXOODLUHV �SDU �DJU}JDWLRQ �GHV �SODVPRF\WHV �P}GXOODLUHV �WXPRUDX[ �HQ �FRORQLHV �FHOOXODLUHV� �/ XWLOLVDWLRQ �GH �O K\EULGDWLRQ �LQ �VLWX
¯XRUHVFHQWH��),6+��HVW��XQ�FRPSO}PHQW��Q}FHVVDLUH�v�O }YDOXDWLRQ�F\WRJ}Q}WLTXH�G XQ�00�SXLVTX HOOH�SHUPHW�GH�G}WHFWHU�GHV�PLFURUHPDQLHPHQWV
F\WRJ}Q}WLTXHV��(OOH�Q}FHVVLWH�REOLJDWRLUHPHQW�XQ�WUL�V}OHFWLI�GHV�SODVPRF\WHV�SRXU�HQULFKLU�GHV�SU}SDUDWLRQV�LQWHUSKDVLTXHV�

�3DWLHQWV�HW�0mWKRGHV��

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO�XQH�}WXGH�SURVSHFWLYH�U}DOLV}H�GX�MXLQ������DX�'}FHPEUH�������SRUWDQW�VXU����SDWLHQWV�DGUHVVHV�DX�VHUYLFH�GH
F\WRJ}Q}WLTXH�GX�/DERUDWRLUH�1DWLRQDO�GH�5}I}UHQFH��&DVDEODQFD��1RWUH�P}WKRGRORJLH�D�FRQVLVW}�G DERUG�HQ�XQ�WUL �V}OHFWLI �GHV�SODVPRF\WHV
�WHFKQRORJLH�0LOWHQ\��VXLYL�GH�OD��),6+�D�OD�UHFKHUFKH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�VXLYDQWHV��OD�W��������OD�GHO���S���OH�JDLQ�GH��T�RX�OD�SHUWH�GH
�S��HQ�XWLOLVDQW�OHV�VRQGHV�VXLYDQWHV���,*+�)*)5��GRXEOH�IXVLRQ�Y\VLV���73���&(3����),6+�3UREH��Y\VLV�HW��S����T���),6+�3UREH��Y\VLV����(Q�SDUDOO|OH
XQ�FDU\RW\SH�VWDQGDUG�D�}W}�U}DOLV}�GLUHFWHPHQW�VXU�OD�PRHOOH�

5mVXOWDWV��

�2Q�D�XQH�SU}GRPLQDQFH�PDVFXOLQH�DYHF����KRPPHV�������HW����IHPPHV�������GRQW�OD�P}GLDQH�G xJH�HVW����DQV��3DUPL�OHV����SDWLHQWV�����RQW
E}Q}®FL}�GH�O DQDO\VH�PRO}FXODLUH�),6+�WDQGLV�TXH����SDWLHQWV�VHXOHPHQW�RQW�E}Q}®FL}�G XQ�FDU\RW\SH�VWDQGDUG�YX�O DEVHQFH�GH�VD�GHPDQGH���/HV
U}VXOWDWV�GX�FDU\RW\SH�RQW�PRQWU}�XQH�IU}TXHQFH�GH�������GHV�DQRPDOLHV�FKURPRVRPLTXHV�FORQDOHV�FRPSOH[HV��/HV�FDU\RW\SHV�FRPSOH[HV�DYHF
GHV�DQRPDOLHV�FKURPRVRPLTXHV�GH�QRPEUH�HW�GH�VWUXFWXUH�FRPSRUWHQW���FDV�G K\SHUGLSORLGLH�������Q�������������FH�TXL�UHSU}VHQWH�O DQRPDOLH�GH
QRPEUH�OD�SOXV�IU}TXHQWH�GDQV�OD�V}ULH��VXLYLH�GH���FDV�G K\SRGLSORLGLH��������FKURPRVRPHV��������HW���FDV�GLSORLGH��������$LQVL��OH�GLDJQRVWLF
PRO}FXODLUH�SDU�),6+�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�GDQV������GHV�FDV����������TXL�VRQW�UHSDUWLHV�FRPPH�VXLW�����
FDV �GH�OD �WUDQVORFDWLRQ � �W������ �FH �TXL �UHSU}VHQWH ������� �VXLYL �GH �O DPSOL®FDWLRQ �GX�EUDV �ORQJ�GX�FKURPRVRPH�����T� �FKH] ����FDV ������� �SXLV �OD
G}O}WLRQ�GX�EUDV�FRXUW�GX�FKURPRVRPH�����GHO��S��GDQV����FDV��������HQ�RXWUH���FDV�GH�U}DUUDQJHPHQW�GX�ORFXV�,*+�RQW�}W}�UHWURXYHV�������

&RQFOXVLRQ��

1RXV�UDSSRUWRQV�v�WUDYHUV�FH�WUDYDLO�GH�QRWUH�VHUYLFH��OD�SUHPL|UH�H[S}ULHQFH�PDURFDLQH�GDQV�OD�SULVH�HQ�FKDUJH�PXOWLGLVFLSOLQDLUH�GX�P\}ORPH
PXOWLSOH�

1RV�U}VXOWDWV�VRQW�HQ�DFFRUG�DYHF�FHX[�SU}F}GHPPHQW�SXEOL}V�FRQFHUQDQW�OD�IU}TXHQFH�GHV�DQRPDOLHV�U}FXUUHQWHV�

�

�
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+HUYg�3HUGU\

���������(VWLPDWLRQ�GHV�RGGV�UDWLRV�GDQV�OHV�mWXGHV�GxDVVRFLDWLRQ�DYHF�OH�JmQRPH�HQWLHU�EDVmHV�VXU�OH�PRGlOH�ORJLVWLTXH�PL[WH

$XWHXUV��

-DFTXHOLQH�0LOHW������+HUY}�3HUGU\����

���0(5,7���,5'��8QLYHUVLW}�3DULV����6RUERQQH�3DULV�&LW}��3DULV��)UDQFH
���,QVHUP�&(63��8QLYHUVLW}�3DULV�6DFOD\��9LOOHMXLI��)UDQFH

0RWV�FOHIV���*:$6��PRG|OH�ORJLVWLTXH�PL[WH��RGGV�UDWLR

5mVXPm��

'DQV�OHV�}WXGHV�G DVVRFLDWLRQ�DYHF�OH�J}QRPH�HQWLHU��O XWLOLVDWLRQ�GH�PRG|OHV�PL[WHV�EDV}V�VXU�XQH�PDWULFH�G DSSDUHQWHPHQW�J}QRPLTXH��*HQRPLF
5HODWLRQVKLS�0DWUL[��RX�*50���V HVW�LPSRV}H�FRPPH�OD�P}WKRGH�GH�FKRL[�SRXU�OD�SULVH�HQ�FRPSWH�GH�OD�SU}VHQFH�}YHQWXHOOH�G XQH�VWUXFWXUH�GH
SRSXODWLRQ��/ LQFRQY}QLHQW�GHV�PRG|OHV�PL[WHV�HVW�OD�ORXUGHXU�GHV�FDOFXOV�DVVRFL}V��6L�GDQV�OH�FDV�GHV�SK}QRW\SHV�TXDQWLWDWLIV��GHV�DVWXFHV
G LPSO}PHQWDWLRQ�SHUPHWWHQW�G DOO}JHU�OHV�FDOFXOV��/LSSHUW�HW�FROO���������GDQV�OH�FDV�GHV�SK}QRW\SHV�ELQDLUHV��}WXGHV�FDV�W}PRLQV��DQDO\V}V�SDU�XQ
PRG|OH�ORJLVWLTXH�PL[WH��VHXO�OH�WHVW�GX�VFRUH�HVW�IDFLOHPHQW�U}DOLVDEOH��&KHQ�HW�FROO��������

&HSHQGDQW�LO�HVW�VRXYHQW�VRXKDLWDEOH�G REWHQLU�XQH�HVWLPDWLRQ�GH�O HHW��RGGV�UDWLR��GH�O HQVHPEOH�GHV�YDULDQWV�}WXGL}V��FH�TXH�QH�SHUPHW�SDV�OH
WHVW�GX�VFRUH��,O�IDXW�DORUV�XWLOLVHU�GHV�P}WKRGHV�EDV}HV�VXU�GHV�DSSUR[LPDWLRQV��WHOOH�TXH�GLVSRQLEOH��SDU�H[HPSOH��GDQV�6$,*(��=KRX�HW�FROO�������

1RXV �DYRQV �}WXGL} �OH �FRPSRUWHPHQW �GH �GHX[ �P}WKRGHV �SHUPHWWDQW �G REWHQLU �XQH �HVWLPDWLRQ �GH �FHW �HHW� �EDV}HV �VXU �GHV �DSSUR[LPDWLRQV
GL}UHQWHV�� �O XQH�HVW �DQDORJXH�v�FHOOH �XWLOLV}H�GDQV�6$,*(�� �O DXWUH�FRQVLVWH�v �HVWLPHU�OHV �HHWV �LQGLYLGXHOV ��®[HV�HW �DO}DWRLUHV� �GDQV�XQ�PRG|OH
ORJLVWLTXH �PL[WH �TXL �Q LQFOXW �SDV �OHV �613� �HW �v �HQVXLWH �HVWLPHU �OHV �HHWV �DVVRFL}V �v �FHX[�FL �HQ �LQFOXDQW �OHV �HHWV �LQGLYLGXHOV �GDQV �XQ �PRG|OH
ORJLVWLTXH��VRXV�IRUPH�G XQ�RVHW�

3RXU�FH�IDLUH��QRXV�DYRQV�U}DOLV}�GHV�VLPXODWLRQV�EDV}HV�VXU�GHV�GRQQ}HV�J}QRPLTXHV�LVVXHV�G XQH�}WXGH�*:$6��0LOHW�HW�FROO���������DLQVL�TXH�VXU
GHV�GRQQ}HV�VLPXO}HV�SDU�XQ�PRG|OH�GH�FRDOHVFHQFH�DYHF�VWUXFWXUH�VSDWLDOH��+XGVRQ��������&HV�GHX[�P}WKRGHV�VRQW�LPSO}PHQW}HV�GDQV�OH
SDFNDJH�5�PLORU*:$6��GLVSRQLEOH�VXU�JLWKXE��EDV}�VXU�OH�SDFNDJH�JDVWRQ��'DQGLQH�HW�FROO��������1RXV�FRPSDURQV�}JDOHPHQW�FHV�P}WKRGHV�DYHF�OD
VROXWLRQ �SOXV �FODVVLTXH �TXL �FRQVLVWH �v �LQFRUSRUHU �OHV �SUHPL|UHV �FRPSRVDQWHV �SULQFLSDOHV �J}QRPLTXHV �GDQV �XQ �PRG|OH �ORJLVWLTXH ��VDQV �HHW
DO}DWRLUHV��

/HV�ERQQHV�SHUIRUPDQFHV�GH�OD�P}WKRGH�EDV}H�VXU�OHV�RVHWV�SHUPHWWHQW�G HQYLVDJHU�G XWLOLVHU�FHWWH�KHXULVWLTXH�VLPSOH�SRXU�G DXWUHV�PRG|OHV�QRQ�
OLQ}DLUHV��

5mImUHQFHV�

&KHQ�HW�FROO���������&RQWURO�IRU�SRSXODWLRQ�VWUXFWXUH�DQG�UHODWHGQHVV�IRU�ELQDU\�WUDLWV�LQ�JHQHWLF�DVVRFLDWLRQ�VWXGLHV�YLD�ORJLVWLF�PL[HG�PRGHOV��$P��-�
+XP��*HQHW�
'DQGLQH�HW�FROO���������*HQRPH�:LGH�'DWD�0DQLSXODWLRQ��$VVRFLDWLRQ�$QDO\VLV�DQG�+HULWDELOLW\�(VWLPDWHV�LQ�5�ZLWK�*DVWRQ������+XP��+HUHG�
+XGVRQ����������*HQHUDWLQJ�VDPSOHV�XQGHU�D�:ULJKW�)LVKHU�QHXWUDO�PRGHO�RI�JHQHWLF�YDULDWLRQ��%LRLQIRUPDWLFV�
/LSSHUW�HW�FROO���������)D67�OLQHDU�PL[HG�PRGHOV�IRU�JHQRPH�ZLGH�DVVRFLDWLRQ�VWXGLHV��1DW��0HWKRGV�
0LOHW�HW�FROO���������)LUVW�JHQRPH�ZLGH�DVVRFLDWLRQ�VWXG\�RI�QRQ�VHYHUH�PDODULD�LQ�WZR�ELUWK�FRKRUWV�LQ�%HQLQ��+XP��*HQHW��7R�DSSHDU�
=KRX�HW�FROO���������(°FLHQWO\�FRQWUROOLQJ�IRU�FDVH�FRQWURO�LPEDODQFH�DQG�VDPSOH�UHODWHGQHVV�LQ�ODUJH�VFDOH�JHQHWLF�DVVRFLDWLRQ�VWXGLHV��1DW��*HQHW�



1(852*c1c7,48( )ORUHQFH�5LDQW

���������$QDO\VH�GxXQH�FRKRUWH�GH�SDWLHQWV�SUmVHQWDQW�GHV�mSLVRGHV�GxDWD[LH��������GHV�PXWDWLRQV�LGHQWLzmHV�VRQW�VLWXmHV�HQ
GHKRUV�GHV�JlQHV�FODVVLTXHV�GHV�DWD[LHV�mSLVRGLTXHV

$XWHXUV��

)ORUHQFH�5,$17������0DQRHOOH�.26625272))������*LRYDQL�&$67(/1292������&DUROLQH�7,/,.(7(������$XGUH\�5,48(7������-HDQ�&KULVWRSKH�&89(//,(5
�����&KOR}�48(/,1������%}Q}GLFWH�+(521������&}FLOLD�0$5(//,������)UDQFN�5(-28������&KULVWLQH�,226�������*}UDUG�%(6621�������&DPLOOH�*,521������
-HVVLFD�+$'-+$'-�������(OLVDEHWK�72851,(5�/$66(59(�����

���*}Q}WLTXH�0RO}FXODLUH�1HXURYDVFXODLUH��+�SLWDO�/DULERLVL|UH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�1HFNHU��3DULV��)UDQFH
���1HXURORJLH��+�SLWDO�&DU}PHDX��1LPHV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��+RSLWDO�1HXURORJLTXH�HW�1HXURFKLUXUJLFDO�3LHUUH�:HUWKHLPHU��/\RQ��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+RSLWDO�5RJHU�6DOHQJUR��/LOOH��)UDQFH
���1HXURS}GLDWULH��+�SLWDO�5RJHU�6DOHQJUR��/LOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+RSLWDO�6XG�$QQH�GH�%UHWDJQH��5HQQHV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�*XL�GH�&KDXOLDF��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�3}GLDWULH��+�SLWDO�5D\PRQG�3RLQFDUU}��*DUFKHV��)UDQFH
����6HUYLFH�GH�1HXURORJLH��+�SLWDO�$OEHUW�0LFKDOORQ��*UHQREOH��)UDQFH
����6HUYLFH�GH�1HXURORJLH��+�SLWDO�3LWL}�6DOS}WUL|UH��3DULV��)UDQFH
����*}Q}WLTXH�0RO}FXOLDUH�1HXURYDVFXODLUH��+�SLWDO�/DULERLVL|UH��3DULV��)UDQFH
����*HQHWLTXH�0RO}FXOLDUH�1HXURYDVFXODLUH��+�SLWDO�/DULERLVL|UH��3DULV��)UDQFH

0RWV�FOHIV���DWD[LH�}SLVRGLTXH��&$&1$�$��.&1$���3557���)*)����*/87���$73�$�

5mVXPm��

/HV �DWD[LHV �hSLVRGLTXHV �KhUhGLWDLUHV �FRQVWLWXHQW �XQ �JURXSH�GpDIIHFWLRQV �QHXURORJLTXHV �UDUHV �GRQW �OD
WUDQVPLVVLRQ �HVW �DXWRVRPLTXH �GRPLQDQWH� �(OOHV �VH �PDQLIHVWHQW �VRXV �IRUPH �GH �FULVHV �SDUR[\VWLTXHV
DIIHFWDQW�OphTXLOLEUH�HW�OD�FRRUGLQDWLRQ��/HV�hSLVRGHV�SHXYHQW�iWUH�GhFOHQFKhV�SDU�GLIIhUHQWV�VWLPXOL��LOV
GXUHQW�GH�TXHOTXHV�VHFRQGHV�d�SOXVLHXUV�KHXUHV��YRLUH�SOXVLHXUV�MRXUV��/HV�SUHPLgUHV�PDQLIHVWDWLRQV
FOLQLTXHV�RQW�OH�SOXV�VRXYHQW�OLHX�GDQV�OpHQIDQFH�RX�OpDGROHVFHQFH��/HV�W\SHV���HW����($���($���VRQW�ELHQ
FRQQXV�VXU�OH�SODQ�FOLQLTXH�HW�VXU�OH�SODQ�JhQhWLTXH��/p($��HVW�FDUDFWhULVhH�SDU�GHV�hSLVRGHV�FRXUWV�HW�OD
SUhVHQFH�GH�P\RNLPLHV��OH�JgQH�UHVSRQVDEOH�.&1$��FRGH�SRXU�OH�FDQDO�SRWDVVLTXH�.Y�����/p($��VH
PDQLIHVWH �SDU �GHV �hSLVRGHV �SOXV �ORQJ �HW �HVW �IUhTXHPPHQW �DVVRFLhH �d �XQ �Q\VWDJPXV� �XQ �V\QGURPH
FhUhEHOOHX[�HW�XQH�DWURSKLH�YHUPLHQQH�� �OH�JgQH�UHVSRQVDEOH�&$&1$�$�FRGH�SRXU�OH�FDQDO�FDOFLTXH
&DY�����/HV�DXWUHV�W\SHV�Gp($��($��d�($���RQW�hWh�GhFULWV�GDQV�WUgV�SHX�GH�IDPLOOHV�HW�VHXOV�OHV�JgQHV�GHV
W\SHV������HW���RQW�hWh�LGHQWLILhV��UHVSHFWLYHPHQW�&$&1%���6/&�$��HW�8%5���'HV�PXWDWLRQV�GH�JgQHV�HQ
FDXVH�GDQV�GpDXWUHV�SDWKRORJLHV�SHXYHQW�DXVVL�iWUH�d�OpRULJLQH�GphSLVRGHV�GpDWD[LH��VRLW�GX�IDLW�GpXQH
DVVRFLDWLRQ�GH�V\PSWkPHV��VRLW�GX�IDLW�GpXQH�SUhVHQWDWLRQ�DW\SLTXH�

(WXGH�UhDOLVhH���1RXV�DYRQV�PLV�HQ�SODFH�XQ�SDQHO�FLEODQW�OHV�JgQHV�FRQQXV�GHV�DWD[LHV�hSLVRGLTXHV�HW�GHV
JgQHV�SRXU�OHVTXHOV�GHV�PDQLIHVWDWLRQV�hSLVRGLTXHV�GpDWD[LH�RQW�hWh�UDSSRUWhHV�FKH]�GHV�SDWLHQWV�PXWhV�
/H�SDQHO�FRPSUHQG�OHV�JgQHV�&$&1$�$��.&1$���&$&1%���6/&�$���)*)����3557���6/&�$���$73�$��
8%5���6&1�$��6&1�$�

5hVXOWDWV�������SDWLHQWV�QRQ�DSSDUHQWhV�DYHF�VXVSLFLRQ�GpDWD[LH�hSLVRGLTXH�RQW�hWh�DQDO\VhV�HQWUH������HW
������8QH�DQRPDOLH�SDWKRJgQH�RX�SUREDEOHPHQW�SDWKRJgQH�D�hWh�LGHQWLILhH�FKH]����SDWLHQWV������YDULDQWV
SRQFWXHOV�HW���JUDQGV�UhDUUDQJHPHQWV�����YDULDQWV�RQW�hWh�GhWHFWhV�GDQV�OHV�JgQHV�&$&1$�$������HW
.&1$�������/HV�DXWUHV�YDULDQWV�RQW�hWh�LGHQWLILhV�GDQV�3557�����SDWLHQWV���6/&�$�����SDWLHQWV���)*)�����
SDWLHQWV���$73�$�����SDWLHQWV���6&1�$����SDWLHQW���/HV�JUDQGV�UhDUUDQJHPHQWV�FRQFHUQDLHQW�OHV�JgQHV
&$&1$�$����SDWLHQWV���3557�����SDWLHQWV��HW�)*)������SDWLHQWV��

&RQFOXVLRQ �� �/H �JgQH�OH �SOXV �IUhTXHPPHQW �PXWh �FKH] �OHV �SDWLHQWV �HQYR\hV �SRXU �VXVSLFLRQ �GpDWD[LH
hSLVRGLTXH�hWDLW�&$&1$�$�����SDWLHQWV�������hWDLHQW�SRUWHXUV�GpXQH�PXWDWLRQ�GDQV�XQ�JgQH�DVVRFLh�d�XQH
DXWUH�SDWKRORJLH���)*)����6&$�����6/&�$���*/87����$73�$���$+&�5'3���3557���3.'���6&1�$��(,((��
/D�SUhVHQWDWLRQ�FOLQLTXH�FKH]�FHV��SDWLHQWV�hWDLW�JhQhUDOHPHQW�PRLQV�VhYgUH�TXH�OD�V\PSWRPDWRORJLH
KDELWXHOOHPHQW �DVVRFLhH �DX[ �PXWDWLRQV �GH �FHV �JgQHV �KRUPLV �SRXU �OHV �SDWLHQWV �3557� �SRXU �TXL �OD



SUhVHQWDWLRQ�hWDLW�SOXV�VhYgUH�����GHV�SDWLHQWV�PXWhV�3557��hWDLHQW�KhWhUR]\JRWHV�FRPSRVLWHV�HW���hWDLHQW
SRUWHXUV�GpXQH�JUDQGH�GhOhWLRQ��,O�HVW�LPSRUWDQW�GH�UHFKHUFKHU�OHV�JUDQGV�UhDUUDQJHPHQWV��HQ�SDUWLFXOLHU
SRXU�OHV�JgQHV�)*)���HW�3557��TXL�SUhVHQWHQW�DVVH]�VRXYHQW�FH�W\SH�GH�PXWDWLRQ�
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PDQHO�JXLUDW

���������&DUDFWmULVDWLRQ�IRQFWLRQQHOOH�GxXQ�YDULDQW�GH�OD�UmJLRQ��x875�GX�JlQH�GH�OxRUQLWKLQH�WUDQVFDUEDP\ODVH

$XWHXUV��

0DQHO�*XLUDW������6W}SKDQLH�*RELQ������0D\VH�0DJHQ������5LR�0DUO|QH������-HDQ�%DSWLVWH�$UQRX[������&DUROLQH�0LFKRW������3DVFDOH�'HORQOD\������0DULH
6LPRQ������-XOLH�6WHDQQ������-HDQ�3DXO�%RQQHIRQW����

���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���6HUYLFH�GHV�PDODGLHV�P}WDEROLTXHV��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���*|QH�27&��9DULDQW��5}JLRQ�� 875��$51�PHVVDJHU

5mVXPm��

/
RUQLWKLQH �WUDQVFDUEDP\ODVH�27&� �HVW �XQH �HQ]\PH �GX �F\FOH �GH �O XU}H �TXL �FDWDO\VH �OD �IRUPDWLRQ �GH �FLWUXOOLQH �v �SDUWLU �G
RUQLWKLQH �HW �GH
FDUEDP\OSKRVSKDWH��'HV�PXWDWLRQV�GX�J|QH�27&�VRQW�UHVSRQVDEOHV�G K\SHUDPPRQL}PLH�Q}RQDWDOH�RX�SOXV�WDUGLYH�FKH]�OHV�JDU{RQV�K}PL]\JRWHV�
HW �G XQ�SK}QRW\SH�WU|V �K}W}URJ|QH�FKH]�OHV �®OOHV �K}W}UR]\JRWHV�(QYLURQ�����PXWDWLRQV �GDQV�OH �J|QH�27& �RQW �}W} �UDSSRUW}HV �GDQV�OD �OLWW}UDWXUH�
'DQV�����GHV�FDV�LO�V DJLW�GH�PXWDWLRQV�SRQFWXHOOHV�VLWX}HV�GDQV�OHV�U}JLRQV�FRGDQWHV�HW�OHV�MRQFWLRQV�H[RQ�LQWURQ�HW�GDQV�OHV�FDV�UHVWDQWV��GH
ODUJHV�UHPDQLHPHQWV�v�W\SH�GH�G}O}WLRQ�RX�GH�GXSOLFDWLRQ�DHFWDQW �XQH�SDUWLH �RX�OD �WRWDOLW} �GX�J|QH� �'DQV�TXHOTXHV�UDUHV�FDV�DXFXQH�PXWDWLRQ
SDWKRJ|QH�QH�SHXW�~WUH�PLVH�HQ�}YLGHQFH�

1RXV �UDSSRUWRQV �OH �FDV �G XQH �SDWLHQWH �FKH] �ODTXHOOH �OH �GLDJQRVWLF �GH �G}®FLW �HQ �27& �D �}W} �SRUW} �v �O xJH �GH ��DQV �GHYDQW �GHV �}SLVRGHV �GH
YRPLVVHPHQWV�DYHF�F\WRO\VH�K}SDWLTXH�HW�XQH�K\SHUDPPRQL}PLH��/ }YROXWLRQ�}WDLW�PDUTX}H�SDU�XQ�}WDW�VWDEOH�VRXV�U}JLPH�HW�WUDLWHPHQW��/ }WXGH
GX�J|QH�27&�SDU�V}TXHQ{DJH�6DQJHU��0/3$�v�OD�UHFKHUFKH�GH�G}O}WLRQ���GXSOLFDWLRQ���SXLV�V}TXHQ{DJH�KDXW�G}ELW�LQFOXDQW�WRXV�OHV�J|QHV�GX�F\FOH�GH
O XU}H�Q D�SHUPLV�G LGHQWL®HU�TXH�OH�YDULDQW�F�����*�!�$�v�O }WDW�K}W}UR]\JRWH�GDQV�OD�U}JLRQ�� 875�GX�J|QH�27&��TXHOTXHV�GL]DLQHV�GH�QXFO}RWLGHV
HQ�DYDO�GX�VLWH�G LQLWLDWLRQ�GH�OD�WUDQVFULSWLRQ��&H�YDULDQW�HVW�VXUYHQX�GH�QRYR�FKH]�QRWUH�SDWLHQWH��$®Q�G }YDOXHU�VRQ�HHW�VXU�O H[SUHVVLRQ�J}QLTXH�
XQH�}WXGH�FRPSO}PHQWDLUH�GX�WUDQVFULW�D�}W}�HQWUHSULVH�v�SDUWLU�G $51�H[WUDLW�GHV�®EUREODVWHV�GH�OD�SDWLHQWH��1RV�U}VXOWDWV�PRQWUHQW�TXH�OH�YDULDQW
Q HVW�SDV�UHWURXY}�VXU�O $51��VXJJ}UDQW�VRLW�XQH�LQVWDELOLW}�GHV�$51PHVVDJHUV�PXW}V��VRLW�XQH�GLPLQXWLRQ�GH�O H[SUHVVLRQ�GX�J|QH�FRPPH�FHOD�YLHQW
G ~WUH�PRQWU}�SDU�XQH�DXWUH�}TXLSH�SDU�O XWLOLVDWLRQ�G XQ�J|QH�UDSSRUWHXU�

&HV�U}VXOWDWV�VRXOLJQHQW�O LPSRUWDQFH�GH�SRXUVXLYUH�OD�UHFKHUFKH�GH�YDULDWLRQV�GH�V}TXHQFH�SDU�O }WXGH�GHV�U}JLRQV�U}JXODWULFHV�GHV�J|QHV�FKH]�OHV
SDWLHQWV�VDQV�PXWDWLRQ�LGHQWL®}H�

3LlFH�MRLQWH���U}VXP}�DVVLVHV������27&�GRF[
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���������/HV�PXWDWLRQV�GX�JlQH�&'+���VRQW�UHVSRQVDEOHV�GH�VXUGLWm�LVROmH�HW�GH�VXUGLWm�V\QGURPLTXH�GDQV�OD�SRSXODWLRQ
$OJmULHQQH

$XWHXUV��

6$0,$�$%',������0RKDPHG�0DNUHORXI������&U\VWHO�%RQQHW������<DKLD�5RXV������&KULVWLQH�3HWLW������$NLOD�=HQDWL����

���IDFXOW}�GH�PHGHFLQH���XQLYHUVLW}�VDDG�GDKOHE�EOLGD��%OLGD��$OJ}ULH
���/DER�GH�UHFKHUFKH���&+8�%$%$(/28('��$OJHU��$OJ}ULH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ��3DULV��)UDQFH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ�LQVWLWXW�3DVWHXU��3DULV��)UDQFH

0RWV�FOHIV���&'+����')1%����8VKHU��H[RPH��PXWDWLRQV

5mVXPm��

/H�JHQH�&'+���HVW�ORFDOLV}�DX�QLYHDX�GX�EUDV�ORQJ�GX�FKURPRVRPH����,O�FRGH�SRXU�XQH�VXSHUIDPLOOH�GH�SURWHLQHV�G
DGKHVLRQ�FHOOXODLUH�FDOFLXP
GHSHQGDQWHV�ORFDOLV}HV�DX�QLYHDX�GH�O
RUHLOOH�LQWHUQH�HW�OD�U}WLQH�DSSHO}HV�IDPLOOH�GHV��&DGKHULQH����&HOOHV�FL�RQW�XQ�UROH�LPSRUWDQW�GDQV�OD
WUDQVGXFWLRQ�P}FDQRHOHFWULTXH�HW�SKRWRHOHFWULTXH�GHV�VLJQDX[�VRQRUHV�HW�SKRWRQV�

/HV�PXWDWLRQV�GH�FH�JHQH�VRQW�v�O
RULJLQH�GH�VXUGLW}�QHXURVHQVRULHOOH�TXL�UHSUHVHQWH�XQ�JUDQG�SUREOHPH�GH�VDQW}�SXEOLTXH�SXLVTX
LO�HQWUDYH
O
DFTXLVLWLRQ�GX�ODQJDJH�GHV�HQIDQWV�DWWHLQWV�

6HORQ �O
LVRIRUPH�DWWHLQWH� �FHUWDLQHV �PXWDWLRQV �HQWUDLQHQW �O
LQVWDOODWLRQ �GH �VXUGLW} �LVRO}H ��')1%��� �HW �G
DXWUHV �VRQW �UHVSRQVDEOHV �GH �VXUGLW}
V\QGURPLTXH�HQ�O
RFFXUHQFH�OH�V\QGURPH�GH�8VKHU�GH�W\SH��86+�'��1RWUH�WUDYDLO�D�SRUW}�VXU�OD�UHFKHUFKH�GH�O
RULJLQH�JHQHWLTXH�GHV�VXUGLW}V
KHUHGLWDLUHV�HQ�$OJ}ULH�D®Q�GH�UHFKHUFKHU�HW�G
LGHQWL®HU�OHV�ORFL�HW�OHV�PXWDWLRQV�SURSUHV�v�QRWUH�SRSXODWLRQ��FH��TXL�QRXV�SHUPHWWUD�GH��YHQLU�HQ�DLGH
DX[�IDPLOOHV �DWWHLQWHV� �HQ�OHXU �RUDQW �XQ�FRQVHLO �JHQHWLTXH� �3RXU �FHOD �XQH�FHQWDLQH�GH�IDPLOOHV �DOJHULHQQHV�D\DQW �DX�PRLQV�XQ�HQIDQW �DWWHLQW �GH
VXUGLW}�QHXURVHQVRULHOOH�FRQJ}QLWDOH�HVW�UHFUXW}H�DX�QLYHDX�GX�VHUYLFH�25/�GX�&+8�GGH�%OLGD�HQWUH������HW������/
HWXGH�PRO}FXODLUH�D�}W}�IDLWH�v
O
LQVWLWXW�GH�OD�YLVLRQ�v�3DULV�SDU�OH�VHTXHQFDJH�GH�O
H[RPH�VXU�GH�O
$'1�H[WUDLW�SDU�OD�P}WKRGH�DX��VDOWLQJ�RXW��DX�QLYHDX�GX�ODERUDWRLUH�GH�ELRFKLPLH
JHQHWLTXH�GX�&+8�%DEHORXHG�v�$OJHU��3OXVLHXUV�PXWDWLRQV�GX�JHQH�&'+���RQW�}W}�UHWURXY}HV�FKH]�QRV�IDPLOOHV�GRQW�OD�SOXSDUW�VRQW�UHVSRQVDEOHV�GH
V\QGURPH�GH�8VKHU�GH�W\SH���FKH]�GHV�HQIDQWV�VRXUGV�SUHVHQWDQW�GHV�VLJQHV�GH�UHWLQLWH�SLJPHQWDLUH�PDLV�XQH�QRXYHOOH�PXWDWLRQ�K}W}UR]\JRWH
FRPSRVLWH�&�����7�!�&��S�,OH����7KU����&�����&�!�7��S�$UJ����&\V��D�}W}�UHWURXY}H�FKH]�XQ�HQIDQW�LVVX�G
XQ�PDULDJH��FRQVDQJXLQ�HW�DWWHLQW�GH
VXUGLW}�SURIRQGH�LVRO}H��
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+RFLQH�%DGDFKH

���������(WXGH�GX�SRO\PRUSKLVPH�GH�OD�UmJLRQ�+96��GH�O
$'1�PLWRFKRQGULDO�GDQV�TXDWUH�SRSXODWLRQV�%HUEmURSKRQHV�GH
Ox$OJmULH�

$XWHXUV��

+RFLQH�%DGDFKH������6DUUD�(ONDPHO������6DPL�%RXVVHWWD������1HVVULQH�%HQ�6DOHP������+RXVVHLQ�.KRGMHW�ONKLO������/RW®�&KHUQL����

�����8QLYHUVLW}�GH�7XQLV�(O�0DQDU��7XQLV��7XQLVLH
�����4DWDU�8QLYHUVLW\��'HSDUWPHQW�RI�+HDOWK�6FLHQFHV��'RKD��4DWDU
�����,QVWLWXW�VXS}ULHXU�GH�ELRWHFKQRORJLH�GH�0RQDVWLU��0RQDVWLU��7XQLVLH

0RWV�FOHIV���$OJ}ULH��1RUG�$IULTXH��%HUE|UHV��$'1PW��+96,

5mVXPm��

'DQV�OH�SU}VHQW�WUDYDLO�QRXV�QRXV�VRPPHV�LQW}UHVV}V�v�O }WXGH�GH�OD�VWUXFWXUH�J}Q}WLTXH�G XQH�SRSXODWLRQ�EHUE}URSKRQH�SURYLHQQH�GX�1RUG�HVW
DOJ}ULHQ��1RXV�DYRQV�V}TXHQF}�OD�U}JLRQ�+96,�GH�O $'1�PLWRFKRQGULDO�FKH]�����VXMHWV�QRQ�DSSDUHQW}V�RULJLQDLUHV�GH�TXDWUH�U}JLRQV�����GH�%DWQD����
GH�.KHQFKHOD�����GH�7}EHVVD�HW����GH�%HMDLD���OHV�V}TXHQFHV�REWHQXHV�RQW�IDLW�O REMHW�GH�GLYHUVHV�DQDO\VHV�VWDWLVWLTXHV�HW�ELR�LQIRUPDWLTXHV�

/HV�SRSXODWLRQV�}WXGL}HV�SU}VHQWHQW�XQH�LPSRUWDQWH�GLYHUVLW}�GHV�OLJQDJHV�PLWRFKRQGULDX[��DYHF�XQH�SU}GRPLQDQFH�GHV�OLJQDJHV�(XUDVLDWLTXHV
VXLYLH�SDU�OHV�OLJQDJHV�6XE�6DKDULHQQH��/
DSSRUW�PR\HQ�RULHQWDO�PRQWUH�XQH�DEVHQFH�GHV�KDSORJURXSHV�PLWRFKRQGULDX[�5��HW�-�E�VS}FL®TXHV�GH�OD
S}QLQVXOH�$UDEH�v�%HMDLD�WDQGLV�TX
LOV�VRQW�IU}TXHQWV�v�%DWQD��.KDQFKHOD�HW�7HEHVVD��&RPSDUDWLYHPHQW�DX[�SRSXODWLRQV�PRQGLDOHV��/ DQDO\VH
PXOWLGLPHQVLRQQHOOH��0'6��PRQWUH�XQ�UHJURXSHPHQW�GHV��SRSXODWLRQV�}WXGL}HV�DX[�SRSXODWLRQV�1RUG�$IULFDLQHV�HW�OHXU�UDSSURFKHPHQW�DYHF�OHV
PR\HQV�RULHQWDX[�GHV�HW�O }ORLJQHPHQWV�GHV�SRSXODWLRQV�VXEVDKDULHQQHV�

,QW}JU}H�DYHF�OHV�U}VXOWDWV�DQW}ULHXUV��QRWUH�}WXGH�PRQWUH�OD�FRPSOH[LW}�GH�O KLVWRLUH�GX�SHXSOHPHQW�GH�O $OJ}ULH�HW�FRQ®UPH�O DVSHFW�HQ�PRVD�TXH
GHV�SRSXODWLRQV�1RUG�$IULFDLQHV�

�

�

3LlFH�MRLQWH���&RQJU}V�J}Q}WLTXH�GRF[



21&2*c1c7,48( VDQD�JDEWHQL

���������&RUUmODWLRQ�JmQRW\SH�SKmQRW\SH�GDQV�OH�6\QGURPH�GH�/L�)UDXPHQL��h�SURSRV�GH�GHX[�IDPLOOHV

$XWHXUV��

VDQD�JDEWHQL������ULP�PHGGHE������0�&KHULI������&�1DVU������0HGLKD�7UDEHOVL������ULGKD�PUDG����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�FKDUOHV�QLFROOH��WXQLV��7XQLVLH
���6HUYLFH�GH�UDGLRWK}UDSLH��LQVWLWXW�6DODK�$]DLH]��WXQLV��7XQLVLH

0RWV�FOHIV���V\QGURPH�GH�/L�)UDXPHQL��J}QRW\SH��SK}QRW\SH��PXWDWLRQ

5mVXPm��

,QWURGXFWLRQ�

/H�V\QGURPH�GH�/L�)UDXPHQL��6/)��HVW�XQH�DHFWLRQ�UDUH�GH�SU}GLVSRVLWLRQ�v�GH�PXOWLSOHV�FDQFHUV��,O �HVW�FDUDFW}ULV}�SDU�XQ�ODUJH�VSHFWUH�WXPRUDO
DVVRFLDQW�HVVHQWLHOOHPHQW���FDQFHU�GX�VHLQ��RVW}RVDUFRPH��VDUFRPH�GHV�WLVVXV�PRXV��WXPHXUV�F}U}EUDOHV�HW�FDUFLQRPH�FRUWLFRVXUUHQDOLHQ�

,O�V DJLW�G XQH�PDODGLH�DXWRVRPLTXH�GRPLQDQWH�v�KDXWH�S}Q}WUDQFH�GXH�v�XQH�PXWDWLRQ�JHUPLQDOH�GX�J|QH�73���FRGDQW�SRXU�XQ�VXSSUHVVHXU�GH
WXPHXUV��&H�J|QH�HVW�LPSOLTX}�GDQV�����GHV�IDPLOOHV�U}SRQGDQW�DX[�FULW|UHV�FODVVLTXHV�GX�6/)�

2EMHFWLI��

(WDEOLU�XQH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�GDQV�OH�6/)�v�WUDYHUV�GHX[�IDPLOOHV�FKH]�TXL�XQH�PXWDWLRQ�GX�J|QH�73���D�}W}�G}WHFW}H�

3DWLHQWV�HW�P}WKRGHV��

/HV�FDV�LQGH[��3���HW��3���RQW�}W}�DGUHVV}V��v�OD�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�SRXU�VXVSLFLRQ�GH�6/)��8QH�HQTX~WH�J}Q}WLTXH�HW�XQH�}WXGH
PRO}FXODLUH�GX�J|QH�73���RQW�}W}�U}DOLV}HV�

2EVHUYDWLRQV��

3��HVW�XQH�SDWLHQWH�TXL�D�G}YHORSS}��v�O xJH�GH����DQV��XQ�FDQFHU�GX�VHLQ�ELODW}UDO��,O�V DJLW�G XQ�FDUFLQRPH�FDQDODLUH�LQ®OWUDQW�GH�JUDGH�6%5,,�GX
FRW}�JDXFKH�DLQVL�TX XQ�IR\HU�FDUFLQRPDWHX[�LQWUD�FDQDODLUH�GX�FRW}�GURLW���/ HQTX~WH�J}Q}WLTXH�UHWURXYH�OD�QRWLRQ�GH�FDQFHUV�PXOWLSOHV�GDQV�OD
EUDQFKH�PDWHUQHOOH�v�VDYRLU���XQ�FDQFHU�GX�FRORQ�FKH]�OD�P|UH��XQ�FDQFHU�GX�VHLQ�FKH]���FRXVLQHV�PDWHUQHOOHV��XQ�FDQFHU�GX�FHUYHDX�FKH]���WDQWHV
PDWHUQHOOHV�HW�XQ�RQFOH�PDWHUQHO��XQ�VDUFRPH�FKH]�XQ�FRXVLQ�PDWHUQHO�HW�XQH�K}PRSDWKLH�FKH]�XQ�DXWUH�FRXVLQ��/ }WXGH�J}Q}WLTXH�D�SHUPLV
G LGHQWL®HU�XQH�PXWDWLRQ�G}O}W|UH��F����&!7��DX�QLYHDX�GH�O H[RQ���v�O }WDW�K}W}UR]\JRWH�

3���QRXV�D�}W}�DGUHVV}H�v�O xJH�GH����DQV��(OOH�D�FRPPH�DQW}F}GHQW�SHUVRQQHO�XQ�RVW}RVDUFRPH�GX�PHPEUH�LQI}ULHXU�GURLW�G}YHORSS}�v�O xJH�GH���
DQV��SRXU�OHTXHO�HOOH�D�}W}�RS}U}H��$�O xJH�GH����DQV��HOOH�D�HX�XQ�FDUFLQRPH�OREXODLUH��GX�VHLQ�GURLW�WUDLW}�SDU�XQH�FKLPLRWK}UDSLH�Q}R�DGMXYDQWH�
XQH�PDVWHFWRPLH�HW�XQH�UDGLRWK}UDSLH��1HXI��PRLV�DSU|V��HOOH�D�SU}VHQW}��XQ�FDUFLQRPH�}SLGHUPR�GH�GH�O �VRSKDJH�ELHQ�GL}UHQFL}�TXL�D�}W}�WUDLW}
SDU�RHVRSKDJHFWRPLH�VXE�WRWDOH��

3DU�DLOOHXUV��O HQTX~WH�J}Q}WLTXH�D�UHWURXY}�GHV�DQW}F}GHQWV�GH�FDQFHU�GX�VHLQ�DX�QLYHDX�GH�OD�EUDQFKH�SDWHUQHOOH�FKH]�XQH�WDQWH�HW�XQ�RQFOH
G}FRXYHUWV�v����DQV�HW����DQV�UHVSHFWLYHPHQW�

/ }WXGH�GX�J|QH�73���D�SHUPLV�O LGHQWL®FDWLRQ�G XQH�PXWDWLRQ�G}O}W|UH��F����*!$��DX�QLYHDX�GH�O H[RQ���v�O }WDW�K}W}UR]\JRWH�

8Q�FRQVHLO�J}Q}WLTXH�D�}W}�G}OLYU}�DX[�GHX[�IDPLOOHV�

&RQFOXVLRQ��

/H�V\QGURPH�GH�/L�)UDXPHQL�HVW�FDUDFW}ULV}�SDU�XQH�WU|V�JUDQGH�YDULDELOLW}�FOLQLTXH�LQWUD�HW�LQWHUIDPLOLDOH�DYHF�XQH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH
ELHQ�}WDEOLH��/D�FRQ®UPDWLRQ�PRO}FXODLUH�GH�FH�V\QGURPH�SHUPHW�GH�G}SLVWHU�OHV�IDPLOOHV�v�ULVTXH�}OHY}��GH�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�HW
GH�SURSRVHU�GHV�PHVXUHV�GH�VXUYHLOODQFH�
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1RXKD�$EGHOPRXOD

���������/D�PmGHFLQH�JHQUmH�HW�O
mSLJmQmWLTXH�GDQV�OHV�SURJUDPPHV�GHV�mWXGHV�PmGLFDOHV���(WDW�GHV�OLHX[

$XWHXUV��

%DONLVV�$EGHOPRXOD������1DZHO�$EGHOODRXL������)DWPD�$ELG������0XVWDSKD�%HQ�$]L]D������2OGH]�NDDEL������.D\V�&KDNHU������7DNRXD�6DPPRXGD�����
:LGHG�/WDLI������6DPLU�$ORXORX������$NUDP�6EDL������5LP�/RXDWL������$PLU�.DUUD������1RXKD�$EGHOPRXOD�%RXD\HG����

���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��0DKGLD��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DEHV��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK���6ID[��7XQLVLH

0RWV�FOHIV���VH[H��JHQUH��}SLJ}QRPH��}WXGHV�P}GLFDOHV��P}GHFLQH�JHQU}H

5mVXPm��

,QW}JUHU�OH�FRQFHSW�GH�JHQUH�GDQV�OD�P}GHFLQH�DXUDLW�SRXU�REMHFWLI�XOWLPH�OD�OXWWH�FRQWUH�OHV�LQ}JDOLW}V�HW�OHV�GLVFULPLQDWLRQV�TXL�WRXFKHQW�OHV
KRPPHV�HW�OHV�IHPPHV�GDQV�WRXV�OHV�GRPDLQHV�GH�OD�VDQW}�GHSXLV�OD�VDQW}�UHSURGXFWLYH�HW�VH[XHOOH�v�OD�VDQW}�PHQWDOH��'HSXLV�GHV�DQQ}HV��OD
P}GHFLQH�}YROXH�SRXU�LQW}JUHU�OD�TXHVWLRQ�GX�JHQUH�GDQV�OHV�SUDWLTXHV�HW�OHV�WK}PDWLTXHV�GH�UHFKHUFKH�PDLV�DXVVL�GDQV�OH�SDUFRXUV�GHV�}WXGHV
P}GLFDOHV��'DQV�FH�WUDYDLO��QRXV�PHQRQV�XQH�}WXGH�ELEOLRJUDSKLTXH�FRQFHUQDQW�O }WDW�DFWXHO�GH�OD�PLVH�HQ��XYUH�GH�OD�P}GHFLQH�GX�JHQUH�GDQV
O
}GXFDWLRQ �P}GLFDOH �GDQV �OHV �XQLYHUVLW}V �D®Q �GH �FRPSDUHU �OHV �VWUDW}JLHV �G LQW}JUDWLRQ �HW �G }YDOXHU �OHV �UHWRPE}HV �G XQH �WHOOH �VWUDW}JLH� �/D
P}WKRGRORJLH �FRQVLVWDLW �v �HHFWXHU �XQH�UHYXH� �ZHERJUDSKLTXH�SXLV �GH �PHQHU �XQH�DQDO\VH �GH �OD �GRFXPHQWDWLRQ� �&HWWH �DQDO\VH �D �PRQWU} �TXH�OD
P}GHFLQH�GX�JHQUH�D�}W}�LQW}JU}H�GDQV�OD�PDMRULW}�GHV�XQLYHUVLW}V�RFFLGHQWDOHV�HQ�}WDQW�DQFU}H�GDQV�OHXUV�SURJUDPPHV��& HVW�DXVVL�OH�FDV�GH�QRWUH
IDFXOW}�GH�0}GHFLQH�GH�6ID[�HQ�7XQLVLH�DX�QLYHDX�GH�OD�TXHOOH�GHX[�XQLW}V�G HQVHLJQHPHQW�RSWLRQQHO�GDQV�OH�FDGUH�GH�OD�U}IRUPH�GHV�}WXGHV
P}GLFDOHV�GH������RQW�}W}�PLV�HQ�SODFH�SRXU�OHV�}WXGLDQWV�GH�P}GHFLQH�GH�SUHPL|UH�HW�GHX[L|PH�DQQ}HV��&HSHQGDQW��LO�H[LVWH�GH�QRPEUHXVHV
ODFXQHV�GDQV�OHV�SURJUDPPHV�H[LVWDQWV�DLQVL�TXH�GHV�IDLOOHV�GDQV�OHV�VWUDW}JLHV�PLVHV�HQ��XYUH�SRXU�LQFRUSRUHU�OH�FRQWHQX�DG}TXDW�GH�OD�P}GHFLQH
JHQU}H��&HV�VWUDW}JLHV�DSSDUDLVVHQW�WU|V�GL}UHQWHV�GDQV�OHV�GL}UHQWHV�XQLYHUVLW}V�HW�SOXV�RX�PRLQV�GXUDEOHV��'H�SOXV��HQ�G}SLW�GH�SUHXYHV�VHORQ
OHVTXHOOHV�OH�VH[H�HW�OH�JHQUH�VRQW�GHV�IDFWHXUV�HVVHQWLHOV�GH�OD�SUHVWDWLRQ�HW�GH�OD�SUDWLTXH�GH�OD�P}GHFLQH��LO�Q H[LVWH�SDV�GH�QRUPHV�HW�GH�FULW|UHV
XQLIRUPHV�SRXU�XQ�SURJUDPPH�XQL®}��/H�JURXSH�GH�WUDYDLO�VXU�OD�VDQW}�GHV�IHPPHV�HW�GHV�KRPPHV�DX[�}WDWV�XQLHV�G $P}ULTXH�IRXUQLW�GHV�HRUWV
FRQWLQXV �SRXU �FU}HU �XQH �QRXYHOOH �ELEOLRWK|TXH �GH �UHVVRXUFHV �QXP}ULTXHV �FRQWHQDQW �GX �PDW}ULHO �VS}FL®TXH �DX �VH[H �HW �DX �JHQUH �v �DGRSWHU �HW �v
DGDSWHU�v�O }GXFDWLRQ�P}GLFDOH�HW�v�OD�SUDWLTXH�FOLQLTXH��KWWS���ZZZ�VJZKF�RUJ��/
LQW}JUDWLRQ�GHV�WK|PHV�UHODWLIV�DX�VH[H�HW�DX�JHQUH�QH�GRLW�SDV
~WUH�FRQVLG}U}H�FRPPH�VH�VXEVWLWXDQW�v�G
DXWUHV�FRQWHQXV�eHVVHQWLHOVlHW�GHYUDLW�SOXW�W�~WUH�FRQVLG}U}H�FRPPH�HVVHQWLHOOH�SRXU�PLHX[�SU}SDUHU�OHV
IXWXUV �P}GHFLQV �v �IRXUQLU �GHV �VRLQV �P}GLFDX[ �U}HOOHPHQW �VH[R�VSHFL®TXHV �HW �SHUVRQQDOLV}V� �'H �SOXV� �GH �O }ODERUDWLRQ �GH �QRUPHV �HW �GH �FULW|UHV
XQLIRUPHV� �GHV �}YDOXDWLRQV �VWDQGDUGLV}HV �GRLYHQW �~WUH �PLVHV �HQ�SODFH�SRXU �Y}UL®HU �GH �PDQL|UH �DG}TXDWH �OHV �FRQQDLVVDQFHV �HW �OHV �FRPS}WHQFHV�
/ REMHFWLI �XOWLPH�GH �O
LQWHJUDWLRQ �V\VW}PDWLTXH �GH �OD �P}GHFLQH �JHQU}H �EDV}H �VXU �OHV �QRXYHOOHV �FRQQDLVVDQFHV �QRWDPPHQW �OHV �FRQFHSWV �GH
O
LQFRUSRUDWLRQ�ELRORJLTXH�GX�VRFLDO�HW�GH�O
}SLJ}Q}WLTXH�GDQV�OH�SURJUDPPH�GHV�}WXGHV�P}GLFDOHV�VHUDLW�GH�SHUPHWWUH�DX[�IXWXUV�P}GHFLQV�GH
GLVSRVHU�GHV�FRQQDLVVDQFHV�HW�GHV�FRPS}WHQFHV�DSSURSUL}HV�G
XQH�P}GHFLQH�}TXLWDEOH�HW�G
XQH�P}GHFLQH�SHUVRQQDOLV}H���



1(852*c1c7,48( 621,$�)5$,66(

���������&DUDFWmULVDWLRQ�HW�TXDQWLzFDWLRQ�GHV�WURXEOHV�GH�OD�SDUROH�GDQV�OD�PDODGLH�GH�+XQWLQJWRQ���LGHQWLzFDWLRQ�GH�PDUTXHXUV
DFRXVWLTXHV

$XWHXUV��

6RQLD�)5$,66(������&}FLOH�)28*(521������&\ULO�*2,=(7������'DQLHOOH�/$)28&5,(5(������$QQH�&DWKHULQH�%$&+28'�/(9,����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�3HOOHJULQ��%RUGHDX[��)UDQFH
���/DERUDWRLUH�GH�3KRQ}WLTXH�HW�3KRQRORJLH��805������&156�8��6RUERQQH�1RXYHOOH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��+�SLWDO�+HQUL�0RQGRU��&U}WHLO��)UDQFH

0RWV�FOHIV���0DODGLH�GH�+XQWLQJWRQ��'\VDUWKULH��3HUIRUPDQFH�PRWULFH��'HVFULSWLRQ��4XDQWL®FDWLRQ��0DUTXHXUV�DFRXVWLTXHV

5mVXPm��

/D�PDODGLH�GH�+XQWLQJWRQ��PG+��HVW�XQH�DIIHFWLRQ�QHXURGhJhQhUDWLYH�GX�V\VWgPH�QHUYHX[�FHQWUDO�TXL�SURYRTXH��FKH]�GHV�VXMHWV�GH����DQV�HQ
PR\HQQH��GHV�WURXEOHV�PRWHXUV��FRJQLWLIV�HW�SV\FKLDWULTXHV�HW�FRQGXLW�DX�GhFgV�DSUgV�XQH�YLQJWDLQH�G
DQQhHV�G
hYROXWLRQ�GHV�WURXEOHV��/D
SUhYDOHQFH�GH�FHWWH�PDODGLH�JhQhWLTXH��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��HVW�GpHQYLURQ���FDV�SRXU���������LQGLYLGXV��(Q�)UDQFH��HOOH
FRQFHUQH��������SHUVRQQHV��������RQW�GhMd�GHV�V\PSWkPHV�HW��������VRQW�SRUWHXVHV�GX�JgQH�PXWh�PDLV�HQFRUH�DV\PSWRPDWLTXHV��,O�QpH[LVWH�SDV
GH�WUDLWHPHQW�SUhYHQWLI�QL�FXUDWLI�GH�OD�PDODGLH�d�FH�MRXU��/D�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�UHSRVH�VXU�GHV�WUDLWHPHQWV�V\PSWRPDWLTXHV�UhhGXFDWLIV
�RUWKRSKRQLH��NLQhVLWKhUDSLH���SKDUPDFRORJLTXHV�HW�OD�PLVH�HQ�SODFH�GpXQ�FDGUH�PhGLFRVRFLDO�DSSURSULh�

/HV �WURXEOHV �GpH[hFXWLRQ �PRWULFH �GH �OD �SDUROH ��WURXEOHV �G\VDUWKULTXHV� �VRQW �SUhVHQWV �GgV �OH �VWDGH �SUhFRFH �GH �OD �PDODGLH �HW �VpDJJUDYHQW
SURJUHVVLYHPHQW��PHQDQW�d�WHUPH�d�OpLQLQWHOOLJLELOLWh�GX�PDODGH��&HV�WURXEOHV�ShQDOLVHQW�SDUWLFXOLgUHPHQW�OpDXWRQRPLH�GX�SDWLHQW�HQ�GhWhULRUDQW
VHV�FDSDFLWhV�GH�FRPPXQLFDWLRQ���LOV�FRQVWLWXHQW�XQ�KDQGLFDS�PDMHXU�DYHF�UHWUDLW�VRFLDO��SHUWH�GpHVWLPH�GH�VRL�HW�LVROHPHQW��WRXMRXUV�YhFXV�WUgV
GRXORXUHXVHPHQW�SDU�OHV�SDWLHQWV�HW�OHXU�HQWRXUDJH�

&HWWH�G\VDUWKULH�D�hWh�WUgV�SHX�hWXGLhH��FH�TXL�UHQG�VD�SULVH�HQ�FKDUJH�RUWKRSKRQLTXH�QRQ�FRGLILhH��6HORQ�OD�FODVVLILFDWLRQ�GH�'DUOH\���������OD�SOXV
XWLOLVhH�SDU�OHV�RUWKRSKRQLVWHV�HW�OHV�QHXURORJXHV��OHV�WURXEOHV�GH�OD�SDUROH�REVHUYhV�GDQV�OD�PG+�VRQW�HQJOREhV�GDQV�OH�JURXSH�KhWhURJgQH�GHV
G\VDUWKULHV�K\SHUNLQhWLTXHV��GRQW�OHV�FRQWRXUV�HW�SURSULhWhV�VRQW�PDO�GhILQLV�

&H�SURMHW�YLVH�d�LGHQWLILHU�HW�TXDQWLILHU�OHV�GLPHQVLRQV�GH�SDUROH�GhYLDQWHV�GDQV�OD�G\VDUWKULH�DVVRFLhH�d�OD�PG+�

$FWXHOOHPHQW��OphWXGH�GH�OD�SDUROH�GDQV�OHV�PDODGLHV�QHXURGhJhQhUDWLYHV�QH�UHSRVH�SOXV�XQLTXHPHQW�VXU�GHV�hYDOXDWLRQV�SHUFHSWLYHV�HW�OHV
DYDQFhHV�HQ�SKRQhWLTXH�FOLQLTXH�RQW�SHUPLV�GH�FLEOHU�OHV�DQDO\VHV�DFRXVWLTXHV�VXU�GHV�FULWgUHV�REMHFWLIV�HW�SHUWLQHQWV�SRXU�OD�SDWKRORJLH��HQ
IRQFWLRQ�GHV�ODQJXHV�hWXGLhHV�

1RXV�XWLOLVHURQV��HQ�FRPSOhPHQW�GpXQ�ELODQ�SHUFHSWLI��XQ�SURWRFROH�GphYDOXDWLRQ�LQIRUPDWLVh�GH�OD�SDUROH�GhYHORSSh�SRXU�OD�ODQJXH�IUDQfDLVH
�0RQ3D*H��)RXJHURQ�HW�DO����������FH�GHUQLHU�SHUPHWWUD��d�SDUWLU�GHV�SURGXFWLRQV�HQUHJLVWUhHV�GH�����PDODGHV�DX[�VWDGHV�SUhV\PSWRPDWLTXH�HW
GhFODUh�GH�OD�PDODGLH��XQH�GHVFULSWLRQ�TXDQWLWDWLYH�HW�TXDOLWDWLYH�GHV�WURXEOHV�G\VDUWKULTXHV�EDVhH�VXU�GHV�MXJHPHQWV�SHUFHSWLIV�FLEOhV�HW�GHV
PHVXUHV�DFRXVWLTXHV�VHPL�DXWRPDWLVhHV��$�OpLVVXH�GX�SURMHW��QRXV�VHURQV�HQ�PHVXUH�GH�FDUDFWhULVHU�HW�GH�TXDQWLILHU�SUhFLVhPHQW�HW�REMHFWLYHPHQW
OHV�FULWgUHV�GH�SDUROH�GhYLDQWV�HW�GH�SURSRVHU�XQ�VHW�GH�PDUTXHXUV�DFRXVWLTXHV�GHVWLQhV�DX�VXLYL�GH�OphYROXWLRQ�GH�OD�PDODGLH���FHV�PDUTXHXUV
SRXUURQW�iWUH�XWLOLVhV�SRXU�OH�GLDJQRVWLF�SUhFRFH�HW�SRXU�O
hYDOXDWLRQ�GH�WUDLWHPHQWV�ORUV�GH�IXWXUV�HVVDLV�FOLQLTXHV�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�GRF[



*c1c7,48(�78025$/( $OH[DQGUD�/(63$*12/

���������6mTXHQkDJH�1*6�FLEOm��UHWRXU�GxH[SmULHQFH�VXU�OxXWLOLVDWLRQ�GxXQ�SDQHO�GH����JlQHV�

$XWHXUV��

$OH[DQGUD�/(63$*12/������)ORUHQW�'(128$/������$P\UD�$/,28$7������)ORUHQFH�%857,1������6HEDVWLHQ�+(112������1DWKDOLH�5,28;�/(&/(5&4�����
0DULH�GH�7$<5$&���������0DULH�'RPLQLTXH�*$/,%(57�������

���6HUYLFH�GH�*}QHWLTXH�0ROHFXODLUH�HW�*HQRPLTXH�0HGLFDOH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�G
$QDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+8�5HQQHV��5HQQHV��)UDQFH
�����8QLYHUVLW}�GH�5HQQHV��&156�805������,QVWLWXW�GH�*}Q}WLTXH�HW�'}YHORSSHPHQW�GH�5HQQHV��5HQQHV��)UDQFH

0RWV�FOHIV���WKHUDQRVWLTXH��QJV��VRPDWLTXH��WXPHXUV��SH

5mVXPm��

/HV�LQKLELWHXUV�GH�3$53�VRQW�XQH�QRXYHOOH�FODVVH�GH�PRO}FXOHV�SURPHWWHXVH�HQ�RQFRORJLH��/H�E}Q}®FH�GDQV�OH�WUDLWHPHQW�GHV�FDQFHUV�GH�O
RYDLUH
FKH]�OHV�SDWLHQWHV�SRUWHXVHV�GH�PXWDWLRQV�%5&$��HW�%5&$��HVW�DY}U}��$XMRXUG KXL��FHV�PRO}FXOHV�RXYUHQW�GH�U}HOOHV�SHUVSHFWLYHV�v�ORQJ�WHUPH�
SRXU�OH�WUDLWHPHQW�GHV�FDQFHUV�GX�VHLQ��GH�OD�SURVWDWH�HW�GX�SDQFU}DV��$®Q�GH�U}SRQGUH�v�FHW�HQMHX�WK}UDSHXWLTXH��OD�PLVH�HQ��XYUH�G XQ�ZRUN¯RZ
®DEOH�HW�DXWRPDWLV}�HVW�LQGLVSHQVDEOH�SRXU�DVVXUHU�FHWWH�QRXYHOOH�DFWLYLW}�SRXU�OHV�ODERUDWRLUHV�GH�J}Q}WLTXH�

3RXU�FHWWH�PLVH�HQ�SODFH��QRXV�DYRQV�}YDOX}�OH�SDQHO�e�6ROLG�7XPRU�$GYDQWD�l�G}YHORSS}�SDU�)OXLGLJP��$SU|V�H[WUDFWLRQ�GH�O $'1�GHV�EORFV�LQFOXV
HQ �))3(� �XQH �VWUDW}JLH �G
HQULFKLVVHPHQW �SDU �DPSOL®FDWLRQ �PXOWLSOH[H �HVW �U}DOLV}H �HQ �U}SOLFDW �VXU �OHV �}FKDQWLOORQV �HQ �XWLOLVDQW �OD �SODWHIRUPH �-XQR
�)OXLGLJP�� �/H �V}TXHQ{DJH �HVW �U}DOLV}� �VXU �1H[W6HT ��,OOXPLQD� �VXU �¯RZFHOOV �0LG2XWSXW �HQ �SDLUHG�HQG ���� �SE� �/ DQDO\VH �ELR�LQIRUPDWLTXH �HVW
DXWRPDWLV}H�HW�SDFNDJ}�GDQV�OH�ORJLFLHO�e�6DUGLQH�l�G}YHORSS}�SDU�OH�ODERUDWRLUH��/ LQW}JUDWLRQ�GH�EDVHV�GH�FRQQDLVVDQFHV�SHUPHW�OD�KL}UDUFKLVDWLRQ
GHV�YDULDQWV��/HV�U}VXOWDWV�VRQW�YLVXDOLV}V�VXU�XQH�LQWHUIDFH�G DLGH�v�OD�YDOLGDWLRQ�

$X �WRWDO� ���� �DQDO\VHV �VXU ���� �WXPHXUV �GH �O RYDLUH �GL}UHQWHV �RQW �}W} �V}TXHQF}HV �SRXU ��� �J|QHV �LQFOXDQW �OHV �J|QHV �%5&$�� �%5&$�� �3$/%��
5$'��&��5$'��'��37(1��73��¤HW�OHV�U}JLRQV�GHV�J|QHV�(*)5��%5$)��.5$6��15$6��3,.�&$¤�����V}ULHV�RQW�}W}�V}TXHQF}HV�FRQWHQDQW�FKDFXQH
MXVTX v����}FKDQWLOORQV�HW�GHX[�$'1�FRQWU�OHV�SHUPHWWDQW�GH�WHVWHU�HW�GH�YDOLGHU�OD�SURGXFWLRQ�DLQVL�TXH�O DQDO\VH�LQIRUPDWLTXH��/D�SURIRQGHXU�GH
V}TXHQ{DJH�GHV�U}JLRQV�FRGDQWHV�GHV�J|QHV�%5&$���%5&$���5$'��&��5$'��'�HW�3$/%��HVW�VXS}ULHXUH�v����;��8QH�DOW}UDWLRQ�G}O}W|UH�VXU�OHV
J|QHV�%5&$��HW�%5&$��D�}W}�PLVH�HQ�}YLGHQFH�SRXU�����GHV�WXPHXUV��FH�TXL�HVW�FRK}UHQW�DYHF�OHV�GRQQ}HV�GH�OD�OLWW}UDWXUH��/ DQDO\VH�GHV
GRQQ}HV�GH�V}TXHQ{DJH�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GHV�DOW}UDWLRQV�DFWLYDWULFHV�RX�G}O}W|UHV�VXU����DXWUHV�J|QHV�$.7���&'.1�$��-$.���.5$6�
1)���15$6��3,.�&$��37(1��5$'��'��5%���5,&725��67.����73���HW�9+/��(Q®Q��O DQDO\VH�Q D�SDV�}W}�FRQWULEXWLYH�SRXU�����GHV�}FKDQWLOORQV��TXDQWLW}
G $'1������SRXUFHQWDJH�GH�FHOOXOHV�WXPRUDOHV������TXDOLW}�GX�SU}O|YHPHQW�����

1RXV�DYRQV�PLV�HQ�SODFH�XQH�P}WKRGH�GH�SURGXFWLRQ�HW�G DQDO\VH�VXU�GH�O $'1�))3(�G}JUDG}�GRQW�O LPSO}PHQWDWLRQ�SHUPHW�XQ�UHQGX�DYHF�XQ�G}ODL
PR\HQ�G XQH�VHPDLQH��/ DXWRPDWLVDWLRQ�GX�SURF}G}��SURGXFWLRQ�GHV�OLEUDLULHV��DQDO\VH�GHV�GRQQ}HV�GH�V}TXHQ{DJH�HW�KL}UDUFKLVDWLRQ�GHV�YDULDQWV�
U}GXLW�OH�WHPSV�KXPDLQ�HW�V}FXULVH�OH�GLDJQRVWLF��&HWWH�DQDO\VH�V LQVFULW�GDQV�XQH�SULVH�HQ�FKDUJH�JOREDOH�HQ�RQFRORJLH�HW�RQFRJ}Q}WLTXH�SRXU�OD
SULVH�HQ�FKDUJH�LQGLYLGXHOOH�HW�IDPLOLDOH�

3LlFH�MRLQWH���/HVSDJQRO�$OH[DQGUD�QJV�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 ZDOOLG�GHE

���������'mzFLHQFH�LQWHOOHFWXHOOH�OLmH�DX�JlQH�&8/�%�HW�6\VWlPH�8ELTXLWLQH�3URWmDVRPH�

$XWHXUV��

:DOOLG�'HE���������7KRPDV�%HVQDUG���������)U}G}ULF�(EVWHLQ������0DWKLOGH�/HIHEYUH���������%HQMDPLQ�&RJQH���������6RSKLH�1DPERW���������0DMD�+HPSHO
�����'DYRU�/HVVHO������'RQJ�/L������/DXUD�)XTXD�������9LUJLQLH�9LJQDUG������0DUWLQ�'RPLQLTXH�������&RQVRUWLXP�&8/�%������&KULVWHO�7KDXYLQ�5RELQHW
���������/DXUHQFH�)DLYUH����������0DULH�9LQFHQW������%HUWUDQG�,VLGRU������6W}SKDQH�%}]LHDX���������6}EDVWLHQ�.�U\����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH���/
LQVWLWXW�GX�WKRUD[��&+8�1DQWHV��1DQWHV��)UDQFH
���,QVWLWXW�I�U�0HGL]LQLVFKH�%LRFKHPLH�XQG�0ROHNXODUELRORJLH���8QLYHUVLW\�RI�*UHLIVZDOG��*UHLIVZDOG��$OOHPDJQH
���*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW���,QVHUP�805������*$'����'LMRQ��)UDQFH
���&HQWUH�GH�U}I}UHQFH�e$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVl��&HQWUH�GH�*}Q}WLTXH���+�SLWDO�G (QIDQWV��&+8�'LMRQ��'LMRQ�
)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW����,16(50�805������8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O (VW���)+8�75$16/$'��&+8�'LMRQ�
'LMRQ��)UDQFH
���,QVWLWXWH�RI�+XPDQ�*HQHWLFV����8QLYHUVLW\�0HGLFDO�&HQWHU�+DPEXUJ�(SSHQGRUI��+DPEXUJ��$OOHPDJQH
���&HQWHU�IRU�$SSOLHG�*HQRPLFV����7KH�&KLOGUHQ V�+RVSLWDO�RI�3KLODGHOSKLD��3KLODGHOSKLD��(WDWV�8QLV
������/LQHDJHQ��6DOW�/DNH�&LW\���(WDWV�8QLV
����8QLW}�GH�*}Q}WLTXH��&+8�/H�0DQV��/H�0DQV��)UDQFH
����(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW����,16(50�805������8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH

0RWV�FOHIV���'}®FLHQFH�,QWHOOHFWXHOOH�OL}H�v�O ;��6\VW|PH�8ELTXLWLQH�3URWHDVRPH��&8/�%��1HXURG}YHORSSHPHQW

5mVXPm��

,QWURGXFWLRQ��/H�V\QGURPH�GH�&DEH]DV��0,0����������OL}�DX�YDULDQWV�SDWKRJ|QHV�GDQV�&8/�%�DVVRFLH�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�DYHF�XQ�UHWDUG
GH�ODQJDJH�LPSRUWDQW��XQH�SHWLWH�WDLOOH��XQ�K\SRJRQDGLVPH��GHV�WUDLWV�PRUSKRORJLTXHV�SDUWLFXOLHUV��HW�GHV�VLJQHV�QHXURORJLTXHV�WHOV�TXH�GHV
WUHPEOHPHQWV��GHV�WURXEOHV�GH�O }TXLOLEUH�RX�XQH�}SLOHSVLH��8QH�JUDQGH�YDULDELOLW}�SK}QRW\SLTXH�HVW�FRQVWDW}H�GDQV�FH�V\QGURPH��FRQ®UP}H�SDU�OD
GHVFULSWLRQ�GH�QRXYHDX[�FDV��&8/�%�FRGH�SRXU�XQH�SURW}LQH�G }FKDIDXGDJH�SHUPHWWDQW�XQH�DFWLYLW}�8ELTXLWLQH�OLJDVH�(��DX�VHLQ�GX�V\VW|PH
8ELTXLWLQH�3URW}DVRPH��836���1RWUH�EXW�}WDLW�GH�G}FULUH�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�GH����QRXYHDX[�SDWLHQWV�DHFW}V�SDU�OH�V\QGURPH�GH�&DEH]DV�
DLQVL�TXH�G }WXGLHU�OHXUV�SUR®OV�GH�IRQFWLRQ�SURW}DVRPDOH�

0DWmULHO�HW�0mWKRGHV��1RXV�DYRQV�UHFXHLOOL ����SDWLHQWV�LVVXV�GH����IDPLOOHV� �SRUWHXUV�GH�YDULDQWV�SDWKRJ|QHV�K}PL]\JRWHV�GDQV�&8/�%�
/ LGHQWL®FDWLRQ�GH�YDULDQWV�&8/�% �D�SULQFLSDOHPHQW�}W}�U}DOLV}H�SDU�V}TXHQ{DJH�G H[RPH��HQ�O DEVHQFH�GH�VLJQHV�LQLWLDX[�VS}FL®TXHV�SHUPHWWDQW
G RULHQWHU�OH�GLDJQRVWLF��/ }WXGH�GHV�O\PSKRF\WHV�7�GH�SDWLHQWV�REWHQXV�v�SDUWLU�GH�SU}O|YHPHQWV�VDQJXLQV�D�SHUPLV�O }YDOXDWLRQ�GX�SUR®O�G DFWLYLW}
SURW}DVRPDOH�SRXYDQW�~WUH�DHFW}V�SDU�OD�G\VIRQFWLRQ�GH�FHWWH�XELTXLWLQH�OLJDVH���

5mVXOWDWV��1RXV�DYRQV�UHWURXY}�XQH�PDMRULW}�GH�YDULDQWV�K}ULW}V�G XQH�P|UH�VDLQH�DLQVL�TXH���RFFXUUHQFHV�GH�QRYR��/HV�SDWLHQWV�SU}VHQWHQW�WRXV
XQH �G}®FLHQFH �LQWHOOHFWXHOOH �GH �V}Y}ULW} �YDULDEOH� �PDUTX}H �SDU �XQ �UHWDUG �GH �ODQJDJH �V}Y|UH �DLQVL �TX XQ �UHWDUG �v �OD �PDUFKH� �'HV �DQRPDOLHV �v
O LPDJHULH�F}U}EUDOH�RQW�}W}�UHWURXY}HV�FKH]�������SDWLHQWV��GRQW���PRQWUHQW�GHV�DQRPDOLHV�GH�VLJQDO�GH�OD�VXEVWDQFH�EODQFKH��1RXV�DYRQV�REVHUY}
SOXV�IU}TXHPPHQW�TXH�GDQV�OHV�DXWUHV�V}ULHV�GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH���������/HV�DXWUHV�VLJQHV�KDELWXHOOHPHQW�G}FULWV��WUHPEOHPHQW�
DWD[LH�HWF���RQW�}W}�}JDOHPHQW�UHWURXY}V��/ DFWLYLW}�SURW}DVRPDOH�HVW�SOXV�}OHY}H�FKH]�OHV�SDWLHQWV�TXH�FKH]�OHV�FRQWU�OHV�SRXU�OHV�IDPLOOHV�WHVW}HV�

'LVFXVVLRQ� �%LHQ �TXH�OH �J|QH�&8/�% �DLW �}W} �LPSOLTX}�GDQV �OH �V\QGURPH�GH�&DEH]DV �HQ ������ �LO �SHUVLVWH �GHV �GL°FXOW}V �GLDJQRVWLTXHV �GHYDQW �OD
JUDQGH�YDULDELOLW}�G H[SUHVVLRQ�HW�OD�SU}VHQWDWLRQ�TXL�SHXW�V DY}UHU�SHX�VS}FL®TXH��/D�GHVFULSWLRQ�GH�V}ULHV�GH�SDWLHQWV�GH�SOXV�JUDQGH�HQYHUJXUH
SHXW �DLQVL �SHUPHWWUH �XQ �}ODUJLVVHPHQW �GX �VSHFWUH �SK}QRW\SLTXH� �(Q®Q� �OD �GHVFULSWLRQ �GH �SURFHVVXV �FHOOXODLUHV �DQRUPDX[� �FRPPH �OD �IRQFWLRQ
SURW}DVRPDOH�GDQV�FHWWH�}WXGH��SRXUUDLW�SHUPHWWUH�G H[SOLTXHU�XQH�SDUWLH�GH�FHWWH�YDULDELOLW}��}WDQW�GRQQ}�O K}W}URJ}Q}LW}�IDPLOLDOH�HW�LQGLYLGXHOOH
GHV�PDFKLQHULHV�FHOOXODLUHV�



0$/$',(6�'(6�25*$1(6�,17(51(6�(7�'8
6<67b0(�(1'2&5,1(

,EUDKLPD�%$

���������6���$����XQ�QRXYHDX�JlQH�LPSOLTXm�GDQV�OD�)LEURVH�3XOPRQDLUH�,GLRSDWKLTXH�GH�OxDGXOWH�"

$XWHXUV��

,EUDKLPD�%D���������0DGHOHLQH�-DLOOHW������$XU}OLH�&D]HV���������(PPDQXHOOH�2OOLYLHU������5DSKDHO�%RULH���������&DWKHULQH�%RLOHDX������0DUWLQH�5D\QDXG�
*DXEHUW������%UXQR�&UHVWDQL���������&DUROLQH�.DQQHQJLHVVHU�������

���/DERUDWRLUH�GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�%LFKDW���$3+3���3$5,6��)UDQFH
���805������3K\VLRSDWKRORJLH�HW�(SLG}PLRORJLH�GHV�0DODGLHV�5HVSLUDWRLUHV��)DFXOW}�GH�P}GHFLQH�%LFKDW��3$5,6��)UDQFH
���6HUYLFH�G
DQDWRPR�SDWKRORJLH��+�SLWDO�%LFKDW���$3+3���3$5,6��)UDQFH
���%LRLQIRUPDWLTXH��,QVWLWXW�,PDJLQH���3$5,6��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH�$��+�SLWDO�%LFKDW���$3+3���3$5,6��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH���$3+0��0DUVHLOOH���)UDQFH

0RWV�FOHIV���SQHXPRORJLH���®EURVH�SXOPRQDLUH�LGLRSDWKLTXH���:(6

5mVXPm��

/HV �®EURVHV �SXOPRQDLUHV ��)3� �VRQW �GHV �PDODGLHV �V}Y|UHV �GH �FDXVH �YDULDEOH� �VRXYHQW �LQFRQQXH� �FDUDFW}ULV}HV �SDU �OD �GHVWUXFWLRQ �GH �O DUFKLWHFWXUH
SXOPRQDLUH� �'DQV ���� �GHV �FDV� �OHV �®EURVHV �RQW �XQ �FDUDFW|UH �IDPLOLDO �VXJJ}UDQW �XQH �FDXVH �J}Q}WLTXH �VXLYDQW �XQ �PRG|OH �GH �WUDQVPLVVLRQ
DXWRVRPLTXH�GRPLQDQW�v�S}Q}WUDQFH�LQFRPSO|WH�HW�H[SUHVVLYLW}�YDULDEOH��/HV�J|QHV�GHV�®EURVHV�SXOPRQDLUHV�IDPLOLDOHV�GH�O DGXOWH�VRQW�DVVRFL}V�OH
SOXV�VRXYHQW�v�OD�PDLQWHQDQFH�GHV�W}ORP|UHV��HW�SOXV�UDUHPHQW�DX�P}WDEROLVPH�GX�VXUIDFWDQW�RX�v�OD�YRLH�GH�O ,)1�,��$FWXHOOHPHQW��HQYLURQ�����GHV
®EURVHV�IDPLOLDOHV�GHPHXUHQW�LQH[SOLTX}HV�VXU�OH�SODQ�J}Q}WLTXH�HW�G DXWUHV�YRLHV�PDMHXUHV�VRQW�FHUWDLQHPHQW�LPSOLTX}HV�

3DU�XQH�DSSURFKH�GH�V}TXHQ{DJH�G H[RPH��QRXV�DYRQV�UHWHQX�GDQV�XQH�IDPLOOH�FRQVDQJXLQH�GH�®EURVH�SXOPRQDLUH�G RULJLQH�0DOWDLVH�QRQ�H[SOLTX}H
SDU�XQH�DQRPDOLH�GH�OD�PDLQWHQDQFH�GHV�W}ORP|UHV��OH�J|QH�6���$���FRPPH�QRXYHDX�FDQGLGDW��/H�FDV�LQGH[�DLQVL�TXH�VD�V�XU�SU}VHQWHQW�XQH
®EURVH �SXOPRQDLUH �LGLRSDWKLTXH �LVRO}H �GH �W\SH �®EUR}ODVWRVH �SOHXUR�SDUHQFK\PDWHXVH �GH �VXUYHQXH �UHODWLYHPHQW �SU}FRFH �VDQV �GLPLQXWLRQ
VLJQL®FDWLYH �GH �OD �WDLOOH �GHV �W}ORP|UHV� �/HV �FULW|UHV �GH �V}OHFWLRQ �GX �YDULDQW �J}Q}WLTXH �RQW �}W} �OHV �VXLYDQWV ��

���������������+RPR]\JRWLH�GX�YDULDQW�VHORQ�O K\SRWK|VH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�GX�IDLW�GH�OD�FRQVDQJXLQLW}�GH�FHWWH�IDPLOOH

���������������)U}TXHQFH�WU|V�UDUH�GX�YDULDQW������������GDQV�OHV�EDVHV�GH�GRQQ}HV�SXEOLTXHV��JQRP$'��HW�GDQV�QRWUH�EDVH�G DQDO\VH��3RO\ZHE
G ,PDJLQH�

���������������&DUDFW|UH�SDWKRJ|QH�GX�YDULDQW�LGHQWL®}���PXWDWLRQ�QRQ�VHQV�FRQGXLVDQW�v�XQ�FRGRQ�VWRS�SU}PDWXU}�G|V�OH��|PH�FRGRQ�G LQLWLDWLRQ

���������������6}JU}JDWLRQ�IDPLOLDOH�GX�YDULDQW�FRQFRUGDQW�DYHF�OH�SK}QRW\SH�GHV�LQGLYLGXV�������

/D �SU}VHQFH �GX �YDULDQW �SDWKRJ|QH �D �}W} �FRQ®UP} �SDU �V}TXHQ{DJH �6DQJHU �VXU �VDQJ �WRWDO �DLQVL �TXH �VXU �®EUREODVWHV� �/H �J|QH �LGHQWL®} �FRGH �XQH
SURW}LQH�DSSDUWHQDQW�v�OD�JUDQGH�IDPLOOH�GHV�SURW}LQHV�6���$�U}FHPPHQW�LPSOLTX}HV�GDQV�OHV�®EURVHV�SXOPRQDLUHV��$O�0XWDLU\�($�HW�DO���������GRQW
O XQ �GHV �PHPEUH� �6���$��� �SRVV|GH �XQH �DFWLYLW} �DQWL�®EURVDQWH �HQ �U}JXODQW �OD �V}FU}WLRQ �GH �)*)� ��6KLPERUL �$ �HW �DO�� ������� �/HV �DQDO\VHV �GH
:HVWHUQ�%ORW �HW �G ,PPXQR�+LVWR�&KLPLH �RQW �U}Y}O} �XQH�SHUWH �WRWDOH �GH�O H[SUHVVLRQ�SURW}LTXH�GH�6���$���GDQV�OHV �FHOOXOHV �}SLWK}OLDOHV �HW
HQGRWK}OLDOHV�SXOPRQDLUHV�VDQV�PRGL®FDWLRQ�GX�WDX[�G $51P�HQ�FRPSDUDLVRQ�GHV�W}PRLQV��/HV�GRQQ}HV�GH�O }WXGH�HQ�VLQJOH�FHOO �G XQH�GDWDEDVH
SXEOLTXH�PRQWUH�XQH�H[SUHVVLRQ�GL}UHQWH�GH�OD�SURW}LQH�GDQV�OHV�SRXPRQV�®EURWLTXHV�FRPSDUDWLYHPHQW�DX[�SRXPRQV�VDLQV�

'HV�WHVWV�IRQFWLRQQHOV�VXU�PRG|OH�PXULQ�QRXV�SHUPHWWURQV�G }OXFLGHU�OHV�P}FDQLVPHV�SK\VLRSDWKRORJLTXHV�v�O RULJLQH�GH�OD�®EURVH�FKH]�OHV�SDWLHQWV
PXW}V �6���$�� �HW �G DSSURIRQGLU �OHV �SURFHVVXV �SK\VLRORJLTXHV �G}SHQGDQWV �GH �6���$��� �/ LGHQWL®FDWLRQ �GH �QRXYHOOHV �YRLHV �LPSOLTX}HV �GDQV �OD
®EURVH �SXOPRQDLUH �SRXUUDLW �SHUPHWWUH �GH �G}®QLU �GH �QRXYHOOHV �FLEOHV �WK}UDSHXWLTXHV �D®Q �GH �SURSRVHU �XQH �P}GHFLQH �SHUVRQQDOLV}H �DX[ �SDWLHQWV
PDODGHV��
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���������'LVRPLH�XQLSDUHQWDOH�GX�FKURPRVRPH����UmYmOmH�SDU�6mTXHQkDJH�+DXW�'mELW�GxXQ�SDQHO�GH�JlQHV�

$XWHXUV��

&}FLOH�6DLQW�0DUWLQ������6RSKLH�-DFTXHPLQHW������&KULVWHOOH�9DXU\������,VDEHOOH�0DUH\������%RULV�.HUHQ������&KULVWLQH�%HOODQQ}�&KDQWHORW����

���'}SDUWHPHQW�GH�*}Q}WLTXH��$3�+3�+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��6RUERQQH�8QLYHUVLW}��3DULV��)UDQFH
���'}SDUWHPHQW�GH�'LDE}WRORJLH��$3�+3�+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��6RUERQQH�8QLYHUVLW}��3DULV��)UDQFH

0RWV�FOHIV���'LVRPLH�XQLSDUHQWDOH��6}TXHQ{DJH�+DXW�'}ELW��1*6

5mVXPm��

&RQWH[WH���&HV�GHUQL|UHV�DQQ}HV�RQW�}W}�OH�W}PRLQ�G XQH�U}YROXWLRQ�GDQV�OHV�WHFKQRORJLHV�GH�V}TXHQ{DJH��DEDQGRQQDQW�SURJUHVVLYHPHQW�OHV
DSSURFKHV �V}TXHQWLHOOHV �J|QH �SDU �J|QH �DX �SUR®W �GH �O DQDO\VH �VLPXOWDQ}H �G XQ �QRPEUH �PXOWLSOH �GH �J|QHV� �2XWUH �OH �E}Q}®FH �SULPDLUH �GH �FHWWH
DSSURFKH�TXL�DXJPHQWH�QDWXUHOOHPHQW�OH�WDX[�GLDJQRVWLTXH��OHV�GRQQ}HV�DFTXLVHV�VXU�OHV�YDULDQWV�IU}TXHQWV��613��HW�QRWDPPHQW�VXU�OHXUV�IUDFWLRQV
DOO}OLTXHV��9$)��SHUPHWWHQW�SDUIRLV�GH�G}FHOHU�GHV�DOW}UDWLRQV�PRO}FXODLUHV�VLQJXOL|UHV�QRQ�GLDJQRVWLTX}HV�SDU�V}TXHQ{DJH�6DQJHU��(Q�HHW�FHWWH
P}WKRGH�KLVWRULTXH�Q }WXGLDLW�TX XQH�V}TXHQFH�FLEO}H�TXL�QH�SRXYDLW�FRPSRUWHU�TXH�WU|V�SHX�GH�613�HW�SDU�DLOOHXUV�HOOH�QH�SRXYDLW�UHQVHLJQHU�VXU
O DVSHFW�TXDQWLWDWLI�GH�FHV�J}QRW\SHV�

2EMHFWLIV �� �7LUHU �SUR®W �GH �O LPSRUWDQWH �VRXUFH �GH �GRQQ}HV �GLVSRQLEOHV �YLD �OH �V}TXHQ{DJH �HQ �SDUDOO|OH �GH �VHSW �J|QHV �D®Q �GH �G}WHFWHU �GHV
}Y}QHPHQWV �PRO}FXODLUHV �LQG}FHODEOHV �SDU �VLPSOH �V}TXHQ{DJH �6DQJHU�

0mWKRGHV�� �8QH�SDWLHQWH�SU}VHQWDQW �XQH�DOWHUQDQFH�G K\SR� �HW �G K\SHUJO\F}PLHV�D�}W}�DQDO\V}H�SDU �V}TXHQ{DJH�HQ�SDUDOO|OH �G XQ�SDQHO
G DPSOLFRQV�LPSOLTX}V�GDQV�OH�GLDE|WH�PRQRJ}QLTXH�HW�O K\SHULQVXOLQLVPH�FRQJ}QLWDO��/H�GLDE|WH�DYDLW�}W}�GLDJQRVWLTX}�v����PRLV��OD�SDWLHQWH�}WDLW
LQVXOLQR�G}SHQGDQWH�HW�DXFXQH�KLVWRLUH�IDPLOLDOH�GH�GLDE|WH�Q }WDLW�UDSSRUW}H��/D�SDWLHQWH�SU}VHQWDLW�}JDOHPHQW�GHV�VLJQHV�QHXURSV\FKLDWULTXHV�HW
XQH�}SLOHSVLH�

5mVXOWDWV���3DUPL�OHV���J|QHV�LQFOXV�GDQV�OH�SDQHO����VRQW�ORFDOLV}V�VXU�OH�FKURPRVRPH���S�����$%&&���.&1-���HW�,16��(WRQQDPPHQW�SRXU�FHWWH
SDWLHQWH��WRXV�OHV�613V�K}W}UR]\JRWHV�GH�FHV�J|QHV��Q ���SU}VHQWDLHQW�XQ�UDWLR�DOO}OLTXH�G}V}TXLOLEU}�G HQYLURQ���������&H�G}V}TXLOLEUH�D�}W}
FRQ®UP} �SDU �V}TXHQ{DJH �6DQJHU� �H[FOXDQW �DLQVL �XQ �ELDLV �OL} �DX �V}TXHQ{DJH �KDXW �G}ELW� �8QH �DQDO\VH �0/3$ �D �SHUPLV �G H[FOXUH �XQH �YDULDWLRQ �GX
QRPEUH�GH�FRSLHV�G $%&&���1RXV�DYRQV�SDU�OD�VXLWH�U}DOLV}�XQH�DQDO\VH�GH�613��SXFH�DYHF�XQH�U}VROXWLRQ�GH�����NE��VXU�FHWWH�SDWLHQWH�HW�VD�P|UH�
&HWWH�}WXGH�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�XQH�GLVRPLH�XQLSDUHQWDOH��'83��VHJPHQWDLUH�GH����0E�HQ�PRVD�TXH�VXU�OH�FKURPRVRPH�����DUU>KJ��@
��S����S������������������������[��KW]aKP]���SUREDEOHPHQW�G RULJLQH�SDWHUQHOOH��*UxFH�v�FHWWH�DQDO\VH�GH�613��XQH�ODUJH�G}O}WLRQ�D�}JDOHPHQW
}W} �LGHQWL®}H ��DUU>KJ��@ ���T����T���������������������������[��� �FRPSUHQDQW �OH �J|QH �&+51$� �HW �GRQF �UHVSRQVDEOH �GX �SK}QRW\SH �}SLOHSWLTXH
K}ULW}�

&RQFOXVLRQV���0DOJU}�O DEVHQFH�G }WLRORJLH�SRXU�OH�GLDE|WH�GH�FHWWH�SDWLHQWH��LO�HVW�LQW}UHVVDQW�GH�QRWHU�TX HOOH�SU}VHQWH�XQH�'83�GDQV�XQH�U}JLRQ
SURFKH�G XQ�ORFXV�VRXPLV�v�HPSUHLQWH��8Q�YDULDQW�SDWKRJ|QH�SRXUUDLW�~WUH�SU}VHQW�GDQV�XQH�U}JLRQ�LQWURQLTXH�RX�U}JXODWULFH�VXU�OH�FKURPRVRPH
SDWHUQHO��&H�FDV�VRXOLJQH�OHV�E}Q}®FHV�GH�O DQDO\VH�VLPXOWDQ}H�GH�QRPEUHX[�J|QHV�HW�O LPSRUWDQFH�G ~WUH�DWWHQWLIV�GDQV�O DQDO\VH�GHV�GRQQ}HV�1*6
DX[�IUDFWLRQV�DOO}OLTXHV�GHV�YDULDQWV�IU}TXHQWV�
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$KOHP�$FKRXU

���������,QWHUSUmWDWLRQ�GHV�GRQQmHV�GX�VmTXHQkDJH�h�KDXW�GmELW���4XHOOHV�GL|FXOWmV�"

$XWHXUV��

$KOHP�$FKRXU������+RXZH\GD�-LODQL������,PHQ�5HMHE������0ROND�6HEDL������6\ULQH�+L]HP������<DVPLQD�(ODULEL������7DPDUD�.RRSPDQ������&ODXGLD
5XLYHQNDPS������)UDQN�%DDV������/DPLD�%HQ�-HPDD����

���0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV���+�SLWDO�0RQJL�6OLP���/D�0DUVD��7XQLV��7XQLVLH
���0DODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���&+8�0RQJL�6OLP�/D�0DUVD��7XQLV��7XQLVLH
���0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV���+�SLWDO�0RQJL�6OLP���/D�0DUVD��/D�0DUVD��7XQLVLH
���/DERUDWRLUH�GH�GLDJQRWLF�J}QRPLTXH��/'*$���/HLGHQ�XQLYHUVLW\�PHGLFDO�FHQWHU��/80&���/HLGHQ��3D\V�%DV

0RWV�FOHIV���6}TXHQ{DJH�v�KDXW�G}ELW��'}®FLHQFH�LQWHOOHFWXHOOH

5mVXPm��

/D�G}®FLHQFH�LQWHOOHFWXHOOH��',��UHSU}VHQWH�XQ�PRWLI�GH�FRQVXOWDWLRQ�IU}TXHQW�HQ�J}Q}WLTXH�FOLQLTXH��6D�SU}YDOHQFH�HVW�GH�O RUGUH�GH����v�����(OOH
HVW�WU|V�K}W}URJ|QH�VXU�OH�SODQ�SK}QRW\SLTXH�HW�J}Q}WLTXH��3OXV�GH������J|QHV�RQW�}W}�LPSOLTX}V��$LQVL��OHXU�GLDJQRVWLF�}WLRORJLTXH�SDU�OHV
P}WKRGHV�GH�V}TXHQ{DJH�GH�URXWLQH�HVW�GL°FLOH�HW�FR�WHX[�

/ DY|QHPHQW�GHV�P}WKRGHV�GH�V}TXHQ{DJH�v�KDXW�G}ELW��1*6��D�}W}�G XQ�JUDQG�DSSRUW�GDQV�OH�GLDJQRVWLF�GHV�PDODGLHV�J}Q}WLTXHV�K}W}URJ|QHV�
WHOOH�TXH�OD�',��(Q�UHYDQFKH��O LQWHUSU}WDWLRQ�GHV�GRQQ}HV�UHSU}VHQWH�XQ�FKDOOHQJH�TXRWLHQW�YX�OD�TXDQWLW}�GH�GDWDV�J}Q}U}HV��

/H�EXW�GH�FH�WUDYDLO�HVW�GH�VRXOLJQHU�OHV�GL°FXOW}V�GH�O LQWHUSU}WDWLRQ�GHV�YDULDQWV�LGHQWL®}V�SDU�1*6�v�WUDYHUV�O REVHUYDWLRQ�G XQ�SDWLHQW�WXQLVLHQ�TXL
SU}VHQWH�XQH�',�V\QGURPLTXH�HW�FKH]�TXL�XQH�}WXGH�SDU�SDQHO�GH�J|QHV�D�}W}�U}DOLV}H�

,O�V DJLW�G XQ�JDU{RQ�xJ}�GH���DQV�DGUHVV}�v�QRWUH�FRQVXOWDWLRQ�SRXU�',�HW�PLFURF}SKDOLH�FRQJ}QLWDOH��6RQ�G}YHORSSHPHQW�SV\FKRPRWHXU�}WDLW
UHWDUG}��/ H[DPHQ�SK\VLTXH�D�PRQWU}�XQH�PLFURF}SKDOLH��3&� ������'6���XQH�PDUFKH�DWD[LTXH�HW�XQH�G\VPRUSKLH�IDFLDOH��IHQWHV�SDOS}EUDOHV�HQ�EDV
HW �HQ �GHKRUV� �HFWURSLRQ� �JUDQGHV �RUHLOOHV �G}FROO}HV� �SKLOWUXP�PDUTX}� �O|YUH �VXS}ULHXUH �®QH�� �/ H[DPHQ �RSKWDOPRORJLTXH �D �REMHFWLY} �XQH �DSUD[LH
RFXORPRWULFH����

/ LPDJHULH�F}U}EUDOH�HW�OH�FDU\RW\SH�VDQJXLQ�}WDLHQW�QRUPDX[��/ }WXGH�SDU�SDQHO�GH�J|QHV�������J|QHV�UDSSRUW}HV�GDQV�OD�',��D�LGHQWL®}�TXDWUH
FDQGLGDWV����.&17����F�����$!*�+7=���0('��/��F�����$!*�+7=���60$5&$����F������*!$�+7=�HW��.$7�$��F�����&!$�+7=��/D�PXWDWLRQ�F�����$!*
GX�J|QH�.&17���S�0HW���9DO��}WDLW�UHWURXY}H�GDQV�OD�EDVH�GH�GRQQ}HV�GHV�SRSXODWLRQV��JQRP$'��DYHF�XQH�IU}TXHQFH�GH���������/ DFLGH�DPLQ}
}WDLW�PRG}U}PHQW�FRQVHUY}��/ HHW�GH�FHWWH�PXWDWLRQ�}WDLW�G}O}W|UH�GDQV�����SURJUDPPHV�GH�SU}GLFWLRQ��3K\OR3��0XWDWLRQ7DVWHU��6,)7��3RO\SKHQ��
$OLJQ*9*'���/H�YDULDQW�F�����$!*�GX�J|QH�0('��/��S�*OX����*O\��Q }WDLW�SDV�UHWURXY}�GDQV�OHV�EDVHV�GH�GRQQ}HV�GHV�SRSXODWLRQV��/ DFLGH�DPLQ}
}WDLW �KDXWHPHQW �FRQVHUY}� �&HWWH �PXWDWLRQ �}WDLW �G}O}W|UH �GDQV ���� �SURJUDPPHV �GH �SU}GLFWLRQ� �/H �YDULDQW �F����� �*!$�GX �J|QH �60$5&$�
�S�9DO����,OH��}WDLW�UHWURXY}�GDQV�OD�EDVH�GH�GRQQ}HV�GHV�SRSXODWLRQV��JQRP$'��DYHF�XQH�IU}TXHQFH�GH����������/ DFLGH�DPLQ}�}WDLW�KDXWHPHQW
FRQVHUY}��&HWWH�PXWDWLRQ�}WDLW�G}O}W|UH�GDQV�����SURJUDPPHV�GH�SU}GLFWLRQ��/H�YDULDQW�F�����&!$�GX�J|QH�.$7�$��S�/HX����,OH��Q }WDLW�SDV
UHWURXY}�GDQV�OHV�EDVHV�GH�GRQQ}HV�GHV�SRSXODWLRQV� �/ DFLGH�DPLQ}�}WDLW �IDLEOHPHQW�FRQVHUY}� �&HWWH�PXWDWLRQ�Q }WDLW �G}O}W|UH�GDQV�DXFXQ
SURJUDPPH�GH�SU}GLFWLRQ�

&HV �GRQQ}HV �DVVRFL}HV �DX[ �GRQQ}HV �ELEOLRJUDSKLTXHV �QH �VX°VHQW �SDV �SRXU �UHWHQLU �O XQ �GH �FHV �FDQGLGDWV� �&HV �GHUQLHUV �RQW �}W} �FODVV}V �FRPPH
YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��6HXOH�O }WXGH�IRQFWLRQQHOOH�SHUPHWWUDLW�GH�FRQFOXUH�TXDQW�v�OD�SDWKRJ}QLFLW}�GH�FHV�PXWDWLRQV��&HFL�VRXOLJQH�OD
GL°FXOW}�GH�O LQWHUSU}WDWLRQ�GHV�GRQQ}HV�GH�1*6�GDQV�OHV�PDODGLHV�J}Q}WLTXHV�HQ�SDUWLFXOLHU�OD�',�����
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���������(WXGH�GxXQ�QRXYHDX�JHtQH�SUHuGLVSRVDQW�DX[�FDQFHUV�GX�UHLQ�IDPLOLDX[�LPSOLTXHu�GDQV�OxDXWRSKDJLH

$XWHXUV��

)ORULQH�$GROSKH������6RSKLH�)HUOLFRW������9LUJLQLH�9HUNDUUH������)ORUH�5HQDXG������6RSKLH�&RXY}������3DXOLQH�*DUQLHU������%HWW\�*DUGLH������6W}SKDQH
5LFKDUG������6RSKLH�*DG����

���(3+(�HW�,16(50�8������*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���6HUYLFH�G $QDWRPLH�3DWKRORJLTXH��+�SLWDO�GH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���6HUYLFH�G $QDWRPLH�3DWKRORJLTXH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���(3+(�HW�805�,QVHUP�8������&156�������,QVWLWXW�GH�5HFKHUFKH�7K}UDSHXWLTXH��&5&1$��1DQWHV��)UDQFH
���(3+(�HW�,16(50�8������HW�5}VHDX�1DWLRQDO�SRXU�&DQFHUV�5DUHV�GH�O DGXOWH�35(',5��$3�+3�,1&D��+�SLWDO�GH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���FDQFHU�GX�UHLQ�IDPLOLDO��1*6��PXWDWLRQ��DXWRSKDJLH

5mVXPm��

$YHF��������QRXYHDX[�FDV�GLDJQRVWLTX}V�HW�������G}F|V�FKDTXH�DQQ}H��OH�FDQFHU�GX�UHLQ�v�FHOOXOHV�U}QDOHV��&&5��HVW�OH�VL[L|PH�FDQFHU�OH�SOXV
IU}TXHQW�FKH]�O DGXOWH�HQ�)UDQFH��(QYLURQ�����GHV�SDWLHQWV�SU}VHQWHQW�GHV�P}WDVWDVHV�DX�GLDJQRVWLF��/HV�W\SHV�KLVWRORJLTXHV�PDMRULWDLUHV�VRQW�OHV
FDUFLQRPHV�U}QDX[�v�FHOOXOHV�FODLUHV��������OHV�FDUFLQRPHV�SDSLOODLUHV�GH�W\SH���HW������������HW�OHV�FDUFLQRPHV�FKURPRSKREHV�������3OXVLHXUV
IDFWHXUV �GH �ULVTXHV �SU}GLVSRVHQW �DX[ �&&5�� �WDEDF� �RE}VLW}� �FHUWDLQHV �H[SRVLWLRQV �SURIHVVLRQQHOOHV� �K\SHUWHQVLRQ �DUW}ULHOOH �HW �SU}GLVSRVLWLRQ
J}Q}WLTXH��/HV�SU}GLVSRVLWLRQV�VRQW�HVWLP}HV�v������GH�O HQVHPEOH�GHV�&&5�PDLV�OHXU�}WXGH�HVW�G XQ�LQW}U~W�FDSLWDO�WDQW�DX�SODQ�FOLQLTXH�TXH
IRQGDPHQWDO�

/HV�IRUPHV�IDPLOLDOHV�GHV�FDQFHUV�U}QDX[�VH�WUDQVPHWWHQW�VHORQ�OH�PRGH�DXWRVRPLTXH�GRPLQDQW��,O�H[LVWH�XQH�GRX]DLQH�GH�J|QHV�GH�SU}GLVSRVLWLRQ
DX�&&5�SDUPL�OHVTXHOV�9+/��UHVSRQVDEOH�GH�OD�PDODGLH�GH�YRQ�+LSSHO�/LQGDX���)/&1��V\QGURPH�GH�%LUW�+RJJ�'XE}���)+��O}LRP\RPDWRVH�K}U}GLWDLUH�
HW�0(7��FDUFLQRPH�SDSLOODLUH�GH�W\SH���K}U}GLWDLUH���*OREDOHPHQW��OHV�SURW}LQHV�FRG}HV�SDU�FHV���J|QHV�PDMHXUV�LQWHUYLHQQHQW�GDQV�OD�YRLH�GH
U}SRQVH�v�O K\SR[LH�YLD�OH�IDFWHXU�GH�WUDQVFULSWLRQ�+,)��MRXDQW�XQ�U�OH�FHQWUDO�GDQV�OD�FDUFLQRJHQ|VH�SDU�VRQ�LPSOLFDWLRQ�GDQV�GH�QRPEUHX[
SURFHVVXV�FHOOXODLUHV��HW�OD�YRLH�GH�SUROLI}UDWLRQ�P725�

1RXV �QRXV �VRPPHV �LQW}UHVV}V �v �XQH �IDPLOOH �DW\SLTXH� �FRPSUHQDQW �� �FDV �DWWHLQWV �GH �WXPHXUV �GX �UHLQ �GH �W\SHV �KLVWRORJLTXHV �GL}UHQWV �� �XQ
FDUFLQRPH�v�FHOOXOHV�FODLUHV�GH�W\SH�SDSLOODLUH��XQ�FDUFLQRPH�SDSLOODLUH�GH�W\SH�RQFRF\WDLUH�HW�XQ�DQJLRP\ROLSRPH��&HWWH�IDPLOOH�QH�SU}VHQWDQW�SDV
GH�PXWDWLRQ�JHUPLQDOH�GDQV�OHV�J|QHV�GH�SU}GLVSRVLWLRQ�FRQQXV�DX�&&5��QRXV�DYRQV�UHFKHUFK}�OH�J|QH�HQ�FDXVH�SDU�XQ�V}TXHQ{DJH�GH�O H[RPH�
1RXV�DYRQV�LGHQWL®}�XQH�PXWDWLRQ�GH�W\SH�G}FDODJH�GX�FDGUH�GH�OHFWXUH��HQWUDLQDQW�XQ�VWRS�SU}PDWXU}��GDQV�OH�J|QH�1%5���1HLJKERU�RI�%5&$�
*HQH�����,O�V DJLW�G XQ�U}FHSWHXU�FDUJR�GH�O DXWRSKDJLH�SHUPHWWDQW�O DWWDFKHPHQW�GH�SURW}LQHV�HW�RUJDQHOOHV�HQGRPPDJ}HV�DX[�DXWRSKDJRVRPHV
SRXU�TX HOOHV�\�VRLHQW�G}JUDG}HV��,O�D�}W}�PRQWU}�TXH�1%5��HVW�Q}FHVVDLUH�DX�PDLQWLHQ�GH�O KRP}RVWDVLH�HW�GHV�IRQFWLRQV�ELRORJLTXHV�FHOOXODLUHV�
QRWDPPHQW�YLD�VRQ�LPSOLFDWLRQ�GDQV�OD�SH[RSKDJLH��/D�G}U}JXODWLRQ�GH�O DXWRSKDJLH�HVW�LPSOLTX}H�GDQV�GH�PXOWLSOHV�PDODGLHV��HW�SDUWLFXOL|UHPHQW
GDQV�OHV�&&5�DYHF�O DFWLYDWLRQ�GHV�YRLHV�+,)�HW�P725��U}JXODWHXUV�PDMHXUV�GH�O DXWRSKDJLH�

1RXV�DYRQV�LQLWL}�O }WXGH�GH�O DFWLYLW}�GH�1%5��VDXYDJH�HW�PXW}H�VXU�OD�SUROLI}UDWLRQ�FHOOXODLUH�GDQV�GHV�OLJQ}HV�U}QDOHV��1RV�U}VXOWDWV�VXJJ|UHQW�TXH
OD�SURW}LQH�PXW}H�LQGXLW�XQH�DXJPHQWDWLRQ�GH�OD�SUROLI}UDWLRQ�GDQV�FHUWDLQHV�OLJQ}HV�SDU�UDSSRUW�v�OD�SURW}LQH�VDXYDJH��1RWUH�K\SRWK|VH�VHUDLW�TXH
OD�SURW}LQH�1%5��PXW}H��TXL�HVW�WURQTX}H��DJLUDLW�FRPPH�XQ�GRPLQDQW�Q}JDWLI�

1RXV�HVS}URQV�FRQ®UPHU�O LGHQWL®FDWLRQ�GH�1%5��FRPPH�QRXYHDX�J|QH�GH�SU}GLVSRVLWLRQ�DX�&&5��1RWUH�}WXGH�SHUPHWWUD�DXVVL�GH�FDUDFW}ULVHU�OHV
OLHQV�HQWUH�FDQFHU�GX�UHLQ�IDPLOLDO�HW�DXWRSKDJLH�

3LlFH�MRLQWH���$GROSKH)�$EVWUDFW�$VVLVHV�7RXUV������VRXPLV�SGI
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ULGKD�PUDG

���������1RXYHOOH�PXWDWLRQ�GX�JlQH�&RO�$��FKH]�XQH�SDWLHQWH�DWWHLQWH�GxXQ�V\QGURPH�Gx$OSRUW

$XWHXUV��

0DULHP�(O�<RXQVL������5DKPD�0NDRXDU������6DQD�6NRXUL������+DQD�)UHGM������+}OD�6DVVL������7DKDU�*DUJDK������)DRX]L�0DD]RXO������0}GLKD�7UDEHOVL�����
ULGKD�0 UDG�������

���/DERUDWRLUH�GH�J}Q}WLTXH�+XPDLQH��/5��(6����)DFXOW}�GH�P}GHFLQH�GH�7XQLV��8QLYHUVLW}�7XQLV�(O�0DQDU�������7XQLV��7XQLVLH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH�/5��,37����,QVWLWXW�3DVWHXU�GH�7XQLV���7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH�7XQLV����7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH�7XQLV���7XQLV��7XQLVLH
���6HUYLFH�GH�Q}SKURS}GLDWULH��+�SLWDO�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV����+�SLWDO�&KDUOHV�1LFROOH�7XQLV����7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���(36�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH

0RWV�FOHIV���V\QGURPH�G
$OSRUW��,QVX°VDQFH�U}QDOH��1*6��&RO�$��

5mVXPm��

/H�V\QGURPH�G
$OSRUW��HVW�XQH�PDODGLH�K}U}GLWDLUH��K}W}URJ|QH�DXVVL�ELHQ�VXU�OH�SODQ�FOLQLTXH�TXH�J}Q}WLTXH��(OOH�HVW�G}®QLH�SDU�O
DVVRFLDWLRQ�G
XQH
Q}SKURSDWKLH �JORP}UXODLUH �DYHF �XQH �K}PDWXULH �}YROXDQW �YHUV �O
LQVX°VDQFH �U}QDOH �WHUPLQDOH ��,57�� �G XQH �DWWHLQWH �RFXODLUH �HW �G
XQH �VXUGLW} �GH
SHUFHSWLRQ��/D�SU}YDOHQFH�HVW�HVWLP}H�v�����������3OXV�GH�����GHV�FDV�VRQW�GXV�v�GHV�PXWDWLRQV�GX�J|QH�&2/�$���ORFDOLV}��HQ�;T����'DQV�����GHV
FDV�LO�V DJLW�G XQH�IRUPH�DXWRVRPLTXH�U}FHVVLYH�SDU�PXWDWLRQ�GHV�V�J|QHV�&2/�$��HW�&2/�$���/H�GLDJQRVWLF�GH�OD�PDODGLH�UHSRVH�VXU�O
KLVWRLUH
IDPLOLDOH��OHV�V\PSW�PHV�FOLQLTXHV�HW�OHV�U}VXOWDWV�GH�OD�ELRSVLH�U}QDOH�HQ�PLFURVFRSLH�}OHFWURQLTXH��/
}WXGH�GH�OD�®[DWLRQ�G
DQWLFRUSV�GLULJ}V�FRQWUH
OHV�FKD�QHV�DOSKD����DOSKD���HW�DOSKD���GX�FROODJ|QH�,9�DX�QLYHDX�GX�UHLQ�HW�GH�OD�SHDX�SHUPHWWHQW�}JDOHPHQW�GH�SRUWHU�OH�GLDJQRVWLF��/H
V}TXHQ{DJH�1*6�UHSU}VHQWH�XQH�WHFKQLTXH�SU}FLVH�SRXU��OH�GLDJQRVWLF�PRO}FXODLUH�GH�PDODGLHV�K}W}URJ|QHV�HW�GRQW�OHV�J|QHV�FRPSRUWHQW�SOXV
G XQH�FLQTXDQWDLQH�G H[RQ�SDU�J|QH�FRPPH�F HVW�OH�FDV�GHV�J|QHV�&RO�$�������

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO��OH�U}VXOWDW�G XQH�}WXGH�1*6�U}DOLV}H�FKH]�XQH�SDWLHQWH�DWWHLQWH�G XQ�V\QGURPH�G $OSRUW�

&HWWH�DQDO\VH�QRXV�D�SHUPLV��GH�FRQ®UPHU�OH�GLDJQRVWLF�HQ�PHWWDQW�HQ�}YLGHQFH�XQH�QRXYHOOH�PXWDWLRQ�v�O }WDW�KRPR]\JRWH�DX�QLYHDX�GH�O H[RQ���
GX�J|QH�&RO�$��

1RXV�GLVFXWRQV�GDQV�FH�WUDYDLO�OH�SK}QRW\SH�FOLQLTXH�UHWURXY}�FKH]�QRWUH�SDWLHQWH���OD�SHUWLQHQFH�GX�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ�GDQV
O DSSURFKH�GLDJQRVWLTXH�GX��V\QGURPH�HW�VRQ�DSSRUW�GDQV�OH�G}SLVWDJH�GH�OD�PDODGLH�HQ�FDVFDGH�DLQVL�TXH�OH�FRQVHLO�J}Q}WLTXH�v�GRQQHU�

�
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3KLOLSSH�.+$8�9$1�.,(1

���������6\QGURPH�GH�0DUIDQ�RX�(FWRSLH�ELODWmUDOH�GHV�FULVWDOOLQV�LVROmH�"�$SSRUW�GH�OxDQDO\VH�GxXQ�SDQHO�c�0DUIDQ�HW
DSSDUHQWmV�f�GH����JlQHV�

$XWHXUV��

*XLOODXPH�5ROODQG������$XU}OLH�3ODQFNH������%HUWUDQG�&KHVQHDX���������3DWULFN�&2//,*121������3KLOLSSH�.+$8�9$1�.,(1����

���*}Q}WLTXH�0}GLFDOH�HW�&\WRJ}Q}WLTXH��&+8�GH�1�PHV��1�PHV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+,�7RXORQ�/D�6H\QH�VXU�0HU��7RXORQ��)UDQFH

0RWV�FOHIV���0DUIDQ��(FWRSLH�FULVWDOLQLHQQH��$'$076/�

5mVXPm��

1RXV�UDSSRUWRQV�OH�FDV�G XQ�SDWLHQW�VDQV�DQW}F}GHQW�IDPLOLDO�QRWDEOH�SU}VHQWDQW�XQH�HFWRSLH�ELODW}UDOH�GHV�FULVWDOOLQV��XQ�KDELWXV�PDUIDQRhGH
DYHF�XQ�VFRUH�V\VW}PLTXH�OLPLWH�GH�������/RH\V�HW�DO���������WDLOOH�GH����FP�SRXU�XQH�HQYHUJXUH�GH����FP��XQH�WKRUD[�SODW�VDQV�VFROLRVH��XQ�VLJQH
GX�SRLJQHW�VDQV�VLJQH�GX�SRXFH��GHV�SLHGV�SODWV�VDQV�YDOJXV�FDOFDQ}HQ��XQ�IDFL|V�VXJJHVWLI�GH�V\QGURPH�GH�0DUIDQ��GROLFKRF}SKDOLH��}QRSKWDOPLH�
IHQWHV�SDOS}EUDOHV�HQ�EDV�HW�HQ�GHKRUV��SDODLV�KDXW�HW�DUFK}���XQH�VSRQG\ORO\VH�GH�/��VDQV�VSRQG\OROLVWK}VLV�HW�XQH�SRVVLEOH�HFWDVLH�GXUDOH��ODUJHXU
GX�VDF�GXUDO�HQ�6��!�v�/��VXU�O ,50���XQH�K\SHUOD[LW}�GLVFU|WH���O }FKRFDUGLRJUDSKLH�}WDQW�QRUPDOH��SDV�GH�GLODWDWLRQ�GH�OD�UDFLQH�DRUWLTXH��QL
G DQRPDOLH�GHV�YDOYHV�FDUGLDTXHV��

/ DQDO\VH�HQ�1*6�G XQ�SUHPLHU�SDQHO�GH����J|QHV��GRQW�)%1���LPSOLTX}V�GDQV�OH�V\QGURPH�GH�0DUIDQ�HW�OHV�V\QGURPHV�DSSDUHQW}V�}WDLW�Q}JDWLYH�
/ DSSOLFDWLRQ �G XQ �SDQHO �}ODUJLW �v ��� �J|QHV �D �SHUPLV �G LGHQWL®HU �OD �PXWDWLRQ �U}FXUUHQWH �10B������������$'$076/���F����B���GHO ��RX
S�*OQ���3URIV��� �v �O }WDW �KRPR]\JRWH� �&HWWH �G}FRXYHUWH �SHUPHW �OH �GLDJQRVWLF �GL}UHQWLHO �G XQ �V\QGURPH �GH �0DUIDQ �HQ �IDYHXU �G XQH �HFWRSLH
FULVWDOOLQLHQQH�DXWRVRPLTXH�U}FHVVLYH�HQ�UDSSRUW�DYHF�OH�J|QH�$'$076/��>0,0�������@��GRQW�OH�SURQRVWLF��QRWDPPHQW�DRUWLTXH��HW�OH�FRQVHLO
J}Q}WLTXH�VRQW�WRWDOHPHQW�GL}UHQWV�

3LlFH�MRLQWH���$'$076/��GRF[



21&2*c1c7,48( )DWLPD�=DKUD�2877$/(%

���������'mOmWLRQ�LQWHUVWLWLHOOH���T�HW�UmWLQREODVWRPH�KmUmGLWDLUH���h�SURSRV�GxXQ�FDV�PDURFDLQ�HW�UHYXH�GH�OLWWmUDWXUH

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������*KL]ODQH�-$%5$1(������1DGLD�6(5%$7,������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��/DERUDWRLUH�GH�3DWKRORJLH�FHOOXODLUH�HW�0RO}FXODLUH����&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW
GH�3KDUPDFLH�GH�&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���U}WLQREODVWRPH��G}O}WLRQ�LQWHUVWLWLHOOH���T��FRQVHLO�J}Q}WLTXH�

5mVXPm��

,QWURGXFWLRQ��

/H�U}WLQREODVWRPH�HVW�OD�WXPHXU�PDOLJQH�RFXODLUH�OD�SOXV�IU}TXHQWH�FKH]�O HQIDQW��6RQ�LQFLGHQFH�HVW�GH����������v����������QDLVVDQFHV��DYHF�XQ�VH[�
UDWLR�GH������� �/H�U}WLQREODVWRPH��GDQV�VD�IRUPH�K}U}GLWDLUH� �HVW �XQ�V\QGURPH�GH�SU}GLVSRVLWLRQ�J}Q}WLTXH�DX�FDQFHU� �/H�J|QH�5%�� �J|QH
VXSSUHVVHXU�GH�WXPHXU��VH�ORFDOLVH�HQ���T����

/ REMHFWLI�GH�FHWWH�}WXGH�HVW�GH�UDSSHOHU�O LQW}U~W�GH�O }WXGH�F\WRJ}Q}WLTXH��GH�O HQTX~WH�IDPLOLDOH�HW�GX�FRQVHLO�J}Q}WLTXH�GDQV�OD�SULVH�HQ�FKDUJH
GHV�SDWLHQWV�DWWHLQWV�GH�U}WLQREODVWRPH�

3DWLHQW�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�P}GLFDOH�G XQH�SDWLHQWH�VXLYLH�DX�&+8�,EQ�5RFKG�GH�&DVDEODQFD�GHSXLV�������SRXU�XQ�U}WLQREODVWRPH�ELODW}UDO�
DVVRFL}�v�XQ�V\QGURPH�GH�G}O}WLRQ���T�

5mVXOWDWV�HW�GLVFXVVLRQ�

& HVW�XQH�SDWLHQWH�xJ}H�GH���DQV�HW�GHPL��VXLYLH�DX�VHUYLFH�GH�J}Q}WLTXH�P}GLFDOH�SRXU�XQ�UHWDUG�GX�G}YHORSSHPHQW�SV\FKRPRWHXU��DVVRFL}�v�XQH
G\VPRUSKLH �IDFLDOH� �/ }WXGH �F\WRJ}Q}WLTXH �D �REMHFWLY} �OD �SU}VHQFH �G XQH �G}O}WLRQ �LQWHUVWLWLHOOH �GX �EUDV �ORQJ �GX �FKURPRVRPH ��� ��
���;;�GHO�����T��T����8Q�FRQVHLO �J}Q}WLTXH� �DYHF�}WXGH�GX�FDU\RW\SH�GHV�SDUHQWV �VRQW �SU}YXV� �QRWDPPHQW�v �OD �UHFKHUFKH�G XQH�LQVHUWLRQ
}TXLOLEU}H��LQVHUWLRQ�HW�G}O}WLRQ���T����

3DU�DLOOHXUV��OD�SDWLHQWH�HVW�VXLYLH�GHSXLV�O xJH�GH���PRLV�DX�QLYHDX�GX�VHUYLFH�G RSKWDOPRORJLH�S}GLDWULTXH�SRXU�XQ�U}WLQREODVWRPH�ELODW}UDO��HQ
U}PLVVLRQ�GHSXLV�WURLV�DQV��DSU|V�XQH�}QXFO}DWLRQ�GH�O �LO�JDXFKH�HW�XQ�WUDLWHPHQW�FRQVHUYDWHXU�GH�O �LO�GURLW������

/H�U}WLQREODVWRPH�HVW�XQ�PRG|OH�GH�G}YHORSSHPHQW�WXPRUDO�SDU�G}IDXW�G DQWL�RQFRJ|QH��8Q�VXMHW�SRUWHXU�G XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GX�J|QH
5%��SU}VHQWH�XQ�ULVTXH�VXS}ULHXU�v������GH�G}YHORSSHU�XQ�U}WLQREODVWRPH��HW�SU}VHQWH�SDU�DLOOHXUV�XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�v�GHV�WXPHXUV
VHFRQGDLUHV��G R��O LQW}U~W�G XQH�VXUYHLOODQFH�U}JXOL|UH�GHV�SDWLHQWV�DX�ORQJ�FRXUV�

&HWWH�REVHUYDWLRQ�P}GLFDOH�PRQWUH�O
LQW}U~W�GH�U}DOLVHU�XQH�}WXGH�F\WRJ}Q}WLTXH�HQ�FDV�GH�GLDJQRVWLF�GH�U}WLQREODVWRPH��QRWDPPHQW�HQ�FDV�GH
U}WLQREODVWRPH�ELODW}UDO��RX�DVVRFL}�v�XQ�UHWDUG�PHQWDO�RX�XQ�V\QGURPH�G\VPRUSKLTXH�8QH�VXUYHLOODQFH�GX�G}YHORSSHPHQW�SV\FKRPRWHXU�WU|V
}WURLWH�GRLW�FRPSO}WHU�,H�VXLYL�RSKWDOPRORJLTXH�GH�FHV�SDWLHQWV��DYHF�VXUYHLOODQFH�GH�O DSSDULWLRQ�GH�WXPHXUV�VHFRQGDLUHV��HW�XQ�FRQVHLO�J}Q}WLTXH
V\VW}PDWLTXH�GH�FHV�IDPLOOHV�

3LlFH�MRLQWH�����$�5(7,12%/$6720(�GRF[
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+HQUL�3gJHRW

���������'X�SDQHO�GH�JlQH�h�OxH[RPH��HYDOXDWLRQ�GH�PmWKRGHV�HW�YDOLGDWLRQ�GLDJQRVWLTXH�GxXQ�ODERUDWRLUH�GH�JmQmWLTXH
PROmFXODLUH�

$XWHXUV��

+HQUL�3}JHRW������.HYLQ�<DX\������'DYLG�%DX[������&KDUOHV�9$1�*2(7+(0������5DXO�-817$6�025$/(6������&RULQH�7+(=(������*8,*1$5'�7KRPDV�����
2OLYLHU�$5'28,1������%RULV�.(5(1������0LUHLOOH�&/$8675(6������0LFKHO�.2(1,*������0LUHLOOH�&RVV}H����

���,QVWLWXW�8QLYHUVLWDLUH�GH�5HFKHUFKH�&OLQLTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8)�GH�J}QRPLTXH�GX�G}YHORSSHPHQW��&+8�3DULV�*+�/D�3LWL}�6DOS~WUL|UH�&KDUOHV�)RL[��3DULV��)UDQFH

0RWV�FOHIV���H[RPHV��SDQHO�GH�J|QHV��1*6��PDODGLHV�UDUHV

5mVXPm��

,QWURGXFWLRQ �� �'HSXLV ������ �OHV �ODERUDWRLUHV �GH �J}Q}WLTXH �PRO}FXODLUH �RQW �SURJUHVVLYHPHQW �DGRSW} �OH �V}TXHQ{DJH �QRXYHOOH �J}Q}UDWLRQ� �/H
V}TXHQ{DJH�GH�SDQHO�GH�J|QHV�v�ID{RQ�D�}W}�HQ�PDMRULW}�FKRLVL�HQ�UDLVRQ�GH�VHV�H[FHOOHQWHV�SHUIRUPDQFHV�HQ�WHUPHV�GH�VHQVLELOLW}�DQDO\WLTXH��GH
FRXYHUWXUH�HW�GH�FR�W��5}FHPPHQW��SOXVLHXUV�NLWV�GH�FDSWXUH�G H[RPH�RQW�}W}�FRPPHUFLDOLV}V�HW�SU}VHQW}V�DYHF�GHV�P}WULTXHV�DQDORJXHV�v�FHOOH
GHV�SDQHOV�GH�J|QHV��6RPPHV�QRXV�SU~WV�v�DUU~WHU�OH�V}TXHQ{DJH�HQ�SDQHO�GH�J|QH�HW�v�SDVVHU�v�O H[RPH�HQ�GLDJQRVWLF�FOLQLTXH�"�'DQV�FHWWH�}WXGH�
QRXV�DYRQV�}YDOX}�OHV�SHUIRUPDQFHV�GH�WURLV�GH�FHV�NLWV�GH�FDSWXUH�G H[RPH�V}TXHQF}V�HQ��[����F\FOHV���L��5RFKH�0HG([RPH�LL��$JLOHQW��
6XUH6HOHFW�9���669�����LLL��$JLOHQW���&OLQLFDO�5HVHDUFK�([RPH�9���&5(9����' DXWUH�SDUW��OH�NLW�GH�7ZLVW�%LRVFLHQFH���+XPDQ�&RUH�([RPH��+&(�
V}TXHQF}�HQ��[���F\FOHV�D�}W}�LQFOXV�GDQV�FH�FRPSDUDWLI��

0}WKRGHV���8QH�FRPSDUDLVRQ�G}WDLOO}H�GHV�GRQQ}HV�GH�V}TXHQ{DJH�QRUPDOLV}H�D�}W}�U}DOLV}H�VXU�GHV�P}WULTXHV�GH�V}TXHQ{DJH�WHOOHV�TXH�OD
FRXYHUWXUH�GHV�U}JLRQV�FLEO}HV��OHV�WDX[�GH�GXSOLFDWV�3&5��O XQLIRUPLW}�GH�FRXYHUWXUH�RX�HQFRUH�OH�WDX[�GH�*&��/D�FDSDFLW}�GH�FHV�NLWV�v�FRXYULU�DX[
VHXLOV�GH���;����;����;�HW����;�SRXU�XQ�V}TXHQ{DJH�v����������������PLOOLRQV�GH�UHDGV��0��D�}W}�}YDOX}�VXU�GHV�SDQHOV�GH�J|QHV�QHXURPXVFXODLUH
HW�QHXURVHQVRULHO�GH�QRWUH�ODERUDWRLUH��VXU�SU|V�GH������J|QHV�20,0�DLQVL�TXH�VXU�OHV�YDULDQWV�G}FULWV�SDWKRJ}QLTXH�GDQV�&OLQ9DU�

5}VXOWDWV���3RXU�XQ�V}TXHQ{DJH�HQ��[����F\FOHV��OHV�NLWV�0HG([RPH�HW�669��SHUPHWWHQW�GH�FRXYULU�v���;�SOXV�GH������GHV�U}JLRQV�20,0��&OLQ9DU�HW
GHV�SDQHOV �GH�J|QHV�WHVW}HV�v �SDUWLU �GH����0�DORUV �TXH�OH �&5(9��SU}VHQWHQW �GHV�SHUIRUPDQFHV�PRLQGUHV� �o�HRUW �GH�V}TXHQ{DJH�}JDO� �OH �669�
SU}VHQWH�OD�PHLOOHXUH�FRXYHUWXUH�VXU�VRQ�GHVLJQ�HW�OHV�SHUIRUPDQFHV�O}J|UHPHQW�LQI}ULHXUH�GX�0HG([RPH�SHXYHQW�V H[SOLTXHU�SDU�XQ�WDX[�GH
GXSOLFDWV�3&5�SOXV�}OHY}�

3RXU�XQ�V}TXHQ{DJH�HQ��[���F\FOHV��VRLW�GHX[�IRLV�PRLQV�GH�GRQQ}HV�GH�V}TXHQ{DJH�TX HQ��[����F\FOHV��OH�NLW�+&(�SHUPHW�G DWWHLQGUH�XQH
FRXYHUWXUH�GH�SOXV�GH������v�XQH�SURIRQGHXU�GH���;�v�SDUWLU�GH����0�VXU�OHV�U}JLRQV�20,0��&OLQ9DU�HW�GHV�SDQHOV�GH�J|QHV�WHVW}HV��'H�SOXV��FH�NLW
GH�FDSWXUH�G H[RPH�SU}VHQWH�OHV�PHLOOHXUHV�SHUIRUPDQFHV�HQ�WHUPHV�GH�GXSOLFDWV�3&5�HW�GH�FDSWXUH�SRXU�OHV�U}JLRQV�ULFKHV�HW�DSSDXYULHV�HQ�*&�

&RQFOXVLRQ���o�XQH�SURIRQGHXU�GH���;��QRXV�G}PRQWURQV�TXH�OHV�SHUIRUPDQFHV�GHV�NLWV�G H[RPHV�7ZLVW�%LRVFLHQFH�+&(��5RFKH�0HG([RPH�HW�$JLOHQW
669��FRQYLHQQHQW�v�XQH�XWLOLVDWLRQ�HQ�URXWLQH�SRXU�XQ�ODERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��/D�WHFKQRORJLH�7ZLVW�%LRVFLHQFHV�SHUPHW�G DWWHLQGUH
G H[FHOOHQWH �SHUIRUPDQFHV�SRXU �XQ�HRUW �GH�V}TXHQ{DJH�U}GXLW� �(Q�UDLVRQ�GH�OD �SOXV �JUDQGH�WDLOOH �GH�VRQ�GHVLJQ�TXL �FRXYUH�QRWDPPHQW �SOXV �GH
U}JLRQV �QRQ �FRGDQWHV� �OH �NLW �&5(9� �HVW �PRLQV �DGDSW} �v �XQ �XVDJH �FOLQLTXH �GH �URXWLQH �PDLV �SHXW �FRQYHQLU �SRXU �GHV �SURMHWV �G LGHQWL®FDWLRQ �GH
QRXYHOOHV�}WLRORJLHV�PRO}FXODLUHV�SRXU�XQH�PDODGLH�DX�VHLQ�GH�U}JLRQV�QRQ�FRGDQWHV�

3LlFH�MRLQWH���+�3HJHRW�GRF[



1(852*c1c7,48( &/$,5(�623+,(�'$92,1(

���������$QDO\VH�GxH[RPHV�GH�����IDPLOOHV�SUmVHQWDQW�XQH�GmJmQmUHVFHQFH�VSLQRFmUmEHOOHXVH�

$XWHXUV��

&ODLUH�6RSKLH�'DYRLQH���������0}ODQLH�3DSLQ���������/}QD�*XLOORW�1R�O���������*LXOLD�&RDUHOOL������*DQDSDWKLYDUPD�6DULSHOOD������0DULH�&RXWHOLHU��������
/LYLD�3DURGL������0DULH�%LHW������(ORGLH�3HWLW������'DYLG�7UHJRXHW������$OH[LV�%ULFH������$OH[DQGUD�'XUU������*LRYDQQL�6WHYDQLQ�������

���,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��,&0���&+8�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���(FROH�3UDWLTXH�GHV�+DXWHV�(WXGHV��(3+(���8QLYHUVLW}�GH�UHFKHUFKH�36/��3DULV��)UDQFH
���,QVWLWXW�GH�&DUGLRP}WDEROLVPH�HW�GH�1XWULWLRQ��,&$1���&+8�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���SDUDSO}JLH�VSDVWLTXH��DWD[LH�F}U}EHOOHXVH��H[RPHV

5mVXPm��

/HV�G}J}Q}UHVFHQFHV�VSLQRF}U}EHOOHXVHV�LQFOXHQW�OHV�SDUDSO}JLHV�VSDVWLTXHV�K}U}GLWDLUHV��+63��HW�OHV�DWD[LHV�F}U}EHOOHXVHV�K}U}GLWDLUHV��&H�VRQW
GHV�PDODGLHV�QHXURG}J}Q}UDWLYHV�UDUHV�FOLQLTXHPHQW�K}W}URJ|QHV�SU}VHQWDQW�GHV�VLJQHV�FOLQLTXHV�FKHYDXFKDQW��*}Q}WLTXHPHQW��SOXV�GH�����J|QHV
SHXYHQW�~WUH�PXW}V��0DOJU}�OH�JUDQG�QRPEUH�GH�J|QHV�LGHQWL®}V��HQYLURQ�����GHV�SDWLHQWV�QH�SU}VHQWHQW�SDV�GH�PXWDWLRQ�FDXVDOH�LGHQWL®}H�

$®Q�G
LGHQWL®HU�OD�PXWDWLRQ�HQ�FDXVH�HW�}YHQWXHOOHPHQW�GH�QRXYHDX[�J|QHV�UHVSRQVDEOHV�GH�FHV�SDWKRORJLHV��QRXV�DYRQV�V}TXHQF}�OHV�H[RPHV�GH
����SDWLHQWV�LVVXV�GH�����IDPLOOHV�GH�OD�FRKRUWH�63$7$;�����SDWLHQWV�DWWHLQWV�GH�+63��VRLW����IDPLOOHV�HW�����SDWLHQWV�DWWHLQWV�G DWD[LH�F}U}EHOOHXVH�
VRLW����IDPLOOHV���3RXU�WRXWHV�FHV�IDPLOOHV��OHV�SULQFLSDX[�J|QHV�FRQQXV�DYDLHQW�DXSDUDYDQW�}W}�H[FOXV�

o�O
KHXUH�DFWXHOOH��QRXV�DYRQV�LGHQWL®}�GH�QRXYHOOHV�PXWDWLRQV�FDXVDOHV�GDQV�GHV�J|QHV�FRQQXV�SRXU����IDPLOOHV��QRWDPPHQW�$70�GDQV�OHV�DWD[LHV
U}FHVVLYHV��,735��GDQV�OHV�DWD[LHV�GRPLQDQWHV�HW�+63'��HW�313/$��GDQV�+63��TXL�Q
DYDLHQW�SDV�}W}�WHVW}V�DYDQW�O
}WXGH�GDQV�FHV�IDPLOOHV���'DQV���
DXWUHV�IDPLOOHV����v���J|QHV�FDQGLGDWV�SRWHQWLHOV�VRQW�DFWXHOOHPHQW�}WXGL}V��/H�WDX[�GH�GLDJQRVWLF�SRWHQWLHO�HVW�DORUV�GH�����GHV�IDPLOOHV�PD[LPXP
VL�WRXV�OHV�QRXYHDX[�J|QHV�FDQGLGDWV�VRQW�SULV�HQ�FRPSWH�



1(852*c1c7,48( 1DGfJH�&$/0(/6

���������&KHYDXFKHPHQW�FOLQLTXH�HW�SK\VLRSDWKRORJLTXH�HQWUH�OHV�PDODGLHV�GH�OD�UmSDUDWLRQ�SDU�H[FLVLRQ�GH�QXFOmRWLGHV�HW
UHWDUG�PHQWDO�OLm�h�'<5.�$

$XWHXUV��

,P|QH�%28-(/%(1(���������-}U}PLH�&2855$8'������&DWK\�2%5,1*(5������&KULVWLQH�)5$1&$11(7������'DSKQ}�/(+$//(������6KHKOD�02+$00('�����
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���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��8QLW}�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���*}Q}WLTXH�HW�SK\VLRSDWKRORJLH�GH�PDODGLHV�QHXURG}YHORSSHPHQWDOHV�HW�}SLOHSWRJ|QHV��,*%0&��,OONLUFK�*UDHQVWDGHQ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��8������)DFXOW}�GH�P}GHFLQH�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6RXWK�(DVW�7KDPHV�5HJLRQDO�*HQHWLFV�6HUYLFH��*X\
V�+RVSLWDO��/RQGRQ��5R\DXPH�8QL
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��XQLW}�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���(TXLSH�0DODGLHV�*}Q}WLTXHV�GH�O
(QIDQW�HW�GH�O
$GXOWH��&+8�GH�0RQWSHOOLHU��3DULV��)UDQFH
����6HUYLFH�GH�3}GLDWULH�HW�/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ�HW�)DFXOW}�GH�P}GHFLQH�GH�6WUDVERXUJ�
6WUDVERXUJ��)UDQFH
����/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��8QLW}�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���1(5��U}SDUDWLRQ�GH�O
$'1��&RFND\QH��WULFKRWKLRG\VWURSKLH��'<5.�$��05'���FKHYDXFKHPHQW�SK}QRW\SLTXH

5mVXPm��

/HV�PDODGLHV�GH�OD�U}SDUDWLRQ�GH�O $'1�SDU�H[FLVLRQ�GH�QXFO}RWLGH��1(5�RX�1XFOHRWLGH�([FLVLRQ�5HSDLU���FRPPH�SDU�H[HPSOH�OH�V\QGURPH�GH
&RFND\QH��&6��HW�OD�WULFKRWKLRG\VWURSKLH��77'���VRQW�GHV�SDWKRORJLHV�WU|V�UDUHV��UHVSHFWLYHPHQW�����HW������FDV�SDU�PLOOLRQ�GH�QDLVVDQFHV�YLYDQWHV��
GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��FDUDFW}ULV}HV�SDU�XQ�UHWDUG�GH�FURLVVDQFH��XQH�PLFURF}SKDOLH��XQ�UHWDUG�SV\FKRPRWHXU��XQH�DWWHLQWH
QHXURORJLTXH�HW�QHXURVHQVRULHOOH�HW�GHV�DQRPDOLHV�GH�OD�SHDX�HW�RX�GHV�SKDQ|UHV��/HV�PXWDWLRQV�RX�G}O}WLRQV�GX�J|QH�'<5.�$�VRQW�UHVSRQVDEOHV
GX �V\QGURPH �UHWDUG �PHQWDO �GRPLQDQW �GH �W\SH �� ��05'��� �DVVRFLDQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �DYHF �UHWDUG �V}Y|UH �GX �ODQJDJH� �XQH
PLFURF}SKDOLH��GHV�WUDLWV�G\VPRUSKLTXHV�SDUWLFXOLHUV�HW�GHV�WURXEOHV�GH�OD�PDUFKH��/ LQFLGHQFH�JOREDOH�GHV�SHUWHV�GH�IRQFWLRQ�GH�'<5.�$�HVW
}YDOX}H�HQWUH�����HW����GDQV�OHV�FRKRUWHV�GH�SDWLHQWV�',�V}OHFWLRQQ}V�SRXU�GHV�H[SORUDWLRQV�SDU�V}TXHQ{DJH�KDXW�G}ELW�

1RXV �UDSSRUWRQV �OH �FDV �GH �� �SDWLHQWV �LQLWLDOHPHQW �DGUHVV}V �v �QRWUH �ODERUDWRLUH �SRXU �VXVSLFLRQ �GH �V\QGURPH �GH �&RFND\QH ��Q �� �RX
WULFKRWKLRG\VWURSKLH��Q ���HQ�UDLVRQ�GH�VLJQHV�FOLQLTXHV�}YRFDWHXUV��$XFXQH�YDULDWLRQ�SDWKRJ|QH�GDQV�OHV�J|QHV�GH�OD�YRLH�1(5�Q D�SHUPLV�GH
FRQ®UPHU �FHV �GLDJQRVWLFV� �&HSHQGDQW� �GHV �DQDO\VHV �PRO}FXODLUHV �FRPSO}PHQWDLUHV� �SDU �SDQHO �}WHQGX �GH �J|QHV �LPSOLTX}V �GDQV �OH
QHXURG}YHORSSHPHQW �RX �SDU �H[RPH� �RQW �SHUPLV �G LGHQWL®HU �FKH] �FHV �SDWLHQWV �GHV �YDULDWLRQV �K}W}UR]\JRWHV �GH �QRYR �GH �W\SH �QRQ�VHQV ��Q ���
G}O}WLRQ�KRUV�SKDVH��Q ���RX�LQVHUWLRQ��G}O}WLRQ�HQ�SKDVH��Q ���GDQV�OH�J|QH�'<5.�$��/H�GLDJQRVWLF�GH�V\QGURPH�05'��HVW�FRQFRUGDQW�DYHF�OHV
VLJQHV�FOLQLTXHV�SU}VHQW}V�SDU�OHV�VL[�SDWLHQWV�

/H �UHWDUG �GH �G}YHORSSHPHQW �DYHF �G}®FLHQFH �LQWHOOHFWXHOOH �HW �UHWDUG �GH �ODQJDJH� �OD �PLFURF}SKDOLH� �O }QRSKWDOPLH �HW �OD �FDWDUDFWH �FRQVWLWXHQW �GHV
V\PSW�PHV�IU}TXHQWV�HW�FKHYDXFKDQWV�HQWUH�&6��77'�HW�05'���'HV�DQRPDOLHV�RFXODLUHV��FDWDUDFWH�QRWDPPHQW���FXWDQ}HV��HF]}PD��RX�WRXFKDQW�OHV
SKDQ|UHV ��FKHYHX[ �FDVVDQWV� �VRQW �}JDOHPHQW �YLVLEOHV �GDQV �FHV �WURLV �SDWKRORJLHV� �&HV �FKHYDXFKHPHQWV �SK}QRW\SLTXHV �H[SOLTXHQW �OHV �GL°FXOW}V
UHQFRQWU}HV �SDU �OHV �FOLQLFLHQV �SRXU �GLVWLQJXHU �FHV �GL}UHQWHV �HQWLW}V� �/H �J|QH �'<5.�$ �FRGH �SRXU �OD �SURW}LQH �NLQDVH �'<5.�$� �(Q �UDLVRQ �GH �OD
PXOWLSOLFLW}�GHV�IRQFWLRQV�H[HUF}HV�SDU�VHV�SURW}LQHV�FLEOHV��'<5.�$�HVW�LPSOLTX}H�GDQV�GH�QRPEUHXVHV�IRQFWLRQV�FHOOXODLUHV�WHOOHV�TXH�O DSRSWRVH��OD
GLYLVLRQ�FHOOXODLUH�RX�OHV�IRQFWLRQV�V\QDSWLTXHV��'H�PDQL|UH�LQW}UHVVDQWH��GHV�}WXGHV�G H[SUHVVLRQ�PHQ}HV�VXU�GHV�FHOOXOHV�GH�SDWLHQWV�&6�DSU|V
LUUDGLDWLRQ�DX[�89�RQW�LQGLTX}�XQH�U}JXODWLRQ�Q}JDWLYH�GH�O H[SUHVVLRQ�GX�J|QH�'<5.�$��.ULVWHQVHQ���������(SDQFKLQWVHY���������$�O LQYHUVH��QRV
}WXGHV�PRQWUHQW�TXH�OHV�FHOOXOHV�GH�SDWLHQWV�05'��QH�SU}VHQWHQW�SDV�GH�G}U}JXODWLRQ�VLJQL®FDWLYH�GHV�J|QHV�GH�OD�YRLH�1(5��/H�FKHYDXFKHPHQW
FOLQLTXH�GH�FHV�SDWKRORJLHV�SRXUUDLW�GRQF�UHSRVHU�VXU�OD�G}U}JXODWLRQ�GH�YRLHV�FHOOXODLUHV�FRPPXQHV��OHV�SURW}LQHV�GH�OD�YRLH�1(5�LQWHUYHQDQW�HQ
DPRQW�GH�'<5.�$�GDQV�FHV�P}FDQLVPHV�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHVB&DOPHOV1B'<5.�$B1(5B�������GRF[
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���������3DQHOV�1*6�c�IHQWH�SDODWLQH�f�HW�c�IHQWH�ODELR�SDODWLQH�f���UHWRXU�GxH[SmULHQFH�VXU�XQH�FRKRUWH�GH�����SDWLHQWV

$XWHXUV��

9}URQLTXH�3LQJDXOW������6\OYDLQ�3RLVVRQ������-XGLWH�GH�2OLYHLUD������6\OYDLQ�+DQHLQ������&KULVWLQH�%ROH������3DWULFN�1LWVFKN}������&}FLOH�)RXUUDJH�����
$QQH�*XLPLHU������&ORWKLOGH�2UPLHUHV������'DSKQ}�/HKDOOH���������0DUO|QH�5LR������9DO}ULH�&RUPLHU�'DLUH������6DQGULQH�0DUOLQ������$UQROG�0XQQLFK�����
7DQLD�$WWL}�%LWDFK�������$UQDXG�3LFDUG�������9}URQLTXH�$EDGLH�������6WDQLVODV�/\RQQHW������-XOLH�6WHDQQ�������-HDQQH�$PLHO����

���/DERUDWRLUH�GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU��3DULV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+RSLWDO�1HFNHU��3DULV��)UDQFH
���(TXLSH�GH�*}Q}WLTXH�WUDQVODWLRQQHOOH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�*}QRPLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�%LRLQIRUPDWLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��+�SLWDO�1HFNHU��3DULV��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�
$QRPDOLHV�GX�'}YHORSSHPHQW
�GH�O
,QWHUU}JLRQ�(VW��+�SLWDO�G
HQIDQWV��'LMRQ��)UDQFH
���&HQWUH�GH�U}I}UHQFH�6XUGLW}V�J}Q}WLTXHV��+�SLWDO�1HFNHU��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��+�SLWDO�1HFNHU��3DULV��)UDQFH
����/DERUDWRLUH�G HPEU\RORJLH�PRO}FXODLUH��+�SLWDO�1HFNHU��3DULV��)UDQFH
����&HQWUH�GH�U}I}UHQFH�6\QGURPHV�GH�3LHUUH�5RELQ�HW�WURXEOHV�GH�VXFFLRQ�G}JOXWLWLRQ�FRQJ}QLWDX[��+�SLWDO�1HFNHU��3DULV��)UDQFH
����/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU��3DULV��)UDQFH

0RWV�FOHIV���)HQWH�SDODWLQH��IHQWH�ODELR�SDODWLQH��V}TXHQFH�GH�3LHUUH�5RELQ��SDQHO�1*6

5mVXPm��

,QWURGXFWLRQ��

/HV�PDOIRUPDWLRQV�U}VXOWDQW�G XQH�DQRPDOLH�GH�PLJUDWLRQ��GL}UHQFLDWLRQ�RX�VXUYLH�GHV�OLJQDJHV�RX�WLVVXV�G}ULY}V�GHV�FU~WHV�QHXUDOHV�VRQW�FODVV}HV
VRXV�OH�WHUPH�J}Q}ULTXH�GH�1HXURFULVWRSDWKLHV�VLPSOHV�RX�FRPSOH[HV���&RPSWH�WHQX��GH�OD�GHPDQGH�GH�SOXVLHXUV�FHQWUHV�GH�U}I}UHQFH�SUHQDQW�HQ
FKDUJH�FHV�SDWLHQWV�VXU��O K�SLWDO�1HFNHU��VXUGLW}V�J}Q}WLTXHV��V}TXHQFH�GH�3LHUUH�5RELQ��PDOIRUPDWLRQV�UDUHV�GH�OD�IDFH�HW�GH�OD�FDYLW}�EXFFDOH�
PDOIRUPDWLRQV�25/�UDUHV��PDOIRUPDWLRQV�FDUGLDTXHV��PDOIRUPDWLRQV�DQR�UHFWDOHV���GX�QRPEUH�GH�SDWLHQWV�VXLYLV�HW�GH�O H[SUHVVLYLW}�YDULDEOH�G XQ
JUDQG�QRPEUH�GH�FHV�SDWKRORJLHV� �QRXV�DYRQV�G}YHORSS}�XQ�WHVW �GH�GLDJQRVWLF �PRO}FXODLUH�KDXW �G}ELW �G}GL}�DX[�QHXURFULVWRSDWKLHV� �1RXV
UDSSRUWRQV�LFL�OHV�U}VXOWDWV�GH���DQV�G XWLOLVDWLRQ�GHV�SDQHOV�e�IHQWH�SDODWLQH�l�HW�e�IHQWH�ODELR�SDODWLQH�l��VXU�OHVTXHOV�RQW�}W}�WHVW}V�SOXV�GH�����FDV
LQGH[�

0mWKRGHV��

/ RXWLO�GLDJQRVWLF��DSSHO}�&UHVWLQH��0&1Y��SXLV�0&1Y���SRXU�0DOIRUPDWLRQV�&U~WHV�1HXUDOHV���HVW�EDV}�VXU�XQH�FDSWXUH�SDU�K\EULGDWLRQ��7DUJHWHG�
1*6��6XUH6HOHFW��$JLOHQW���VXLYL�G XQ�V}TXHQ{DJH�VXU�+L6HT�����SXLV�VXU�1H[W6HT��,OOXPLQD���DYHF�SDUWLFLSDWLRQ�GHV�SODWHIRUPHV�J}QRPLTXHV�HW
%LRLQIRUPDWLTXHV�GH�O LQVWLWXW�,PDJLQH��/HV�SDQHOV�e�IHQWH�SDODWLQH�l�HW�e�IHQWH�ODELR�SDODWLQH�l�Q RQW�SDV�YRFDWLRQ�v�~WUH�H[KDXVWLIV�SRXU�OHV�IRUPHV
V\QGURPLTXHV��GRQW�OHV�J|QHV�SHXYHQW�VH�WURXYHU�G}Mv�VXU�G DXWUHV�SDQHOV�GLDJQRVWLTXHV�GX�VHUYLFH�GH�%LRORJLH�0RO}FXODLUH�GH�1HFNHU��,OV�RQW�}W}
}ODERU}V�SULQFLSDOHPHQW�GDQV�OH�EXW�GH�FRXYULU�OHV�LQGLFDWLRQV�GH�IHQWHV�LVRO}HV�RX�TXL�SHXYHQW�DSSDUD�WUH�SDXFL�V\PSWRPDWLTXHV�FKH]�OHV�MHXQHV
HQIDQWV��4XHOTXHV�V\QGURPHV�FOLQLTXHPHQW�UHFRQQDLVVDEOHV�HW�QRQ�FRXYHUWV�SDU�OHV�DXWUHV�SDQHOV�GX�VLWH�VRQW�}JDOHPHQW�LQFOXV�

5mVXOWDWV��

/D�SURIRQGHXU�PR\HQQH�GH�OHFWXUH�HVW�VXS}ULHXUH�v����;��SRXU�XQH�GH�FRXYHUWXUH�v���;�SUHVTXH�FRPSO|WH��'HSXLV�OD�PLVH�HQ�SODFH�GH�O RXWLO
0&1Y��HQ�VHSWHPEUH�������SXLV�GH�0&1Y��HQ�VHSWHPEUH�����������SDWLHQWV�RQW�}W}�SDVV}V�VXU�OH�SDQHO�e�IHQWHV�SDODWLQHV�l�����VXU�OH�SDQHO
e�IHQWHV�ODELR�SDODWLQHV�l�HW���SDWLHQWV�VXU�OHV�GHX[��3RXU�OH�SDQHO�e�IHQWHV�SDODWLQHV�l��HQYLURQ�����GH�PXWDWLRQV�VRQW�UHWURXY}HV��OH�SOXV�VRXYHQW
�PDLV�SDV�XQLTXHPHQW��GDQV�GHV�IRUPHV�V\QGURPLTXHV�GH�IHQWH�SDODWLQH�RX�GH�V}TXHQFH�GH�3LHUUH�5RELQ��SDUIRLV�SDXFL�V\PSWRPDWLTXHV��/H
SRXUFHQWDJH�GH�G}WHFWLRQ�GH�PXWDWLRQV�GX�SDQHO�e�IHQWH�ODELR�SDODWLQH�l�HVW�LQI}ULHXU�������HW�FRQFHUQH�GHV�J|QHV�GH�IRUPHV�V\QGURPLTXHV��,O�IDXW
QRWHU�TXH�OHV�IHQWHV�ODELR�SDODWLQHV�LVRO}HV�VSRUDGLTXHV�QH�VRQW�J}Q}UDOHPHQW�SDV�WHVW}HV�GX�IDLW�GX�WU|V�IDLEOH�WDX[�GH�PXWDWLRQ�UDSSRUW}�GDQV
FHWWH�LQGLFDWLRQ��(Q®Q��ELHQ�TXH�QRQ�VWULFWHPHQW�TXDQWLWDWLYH��OD�FRPSDUDLVRQ�GHV�WDX[�GH�FRXYHUWXUH�GHV�U}JLRQV�FLEOHV��SDWLHQW�SDU�SDWLHQW�HW�VXU
O HQVHPEOH�GX�UXQ��D�SHUPLV�GH�G}WHFWHU�XQH�G}O}WLRQ�WRWDOH�RX�SDUWLHOOH�G XQ�J|QH�GDQV���FDV�

3LlFH�MRLQWH���$EVWUDFW�)3B)/3�$VVLVHV�GRF[
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���������gODUJLVVHPHQW�SKmQRW\SLTXH�GHV�DWWHLQWHV�QHXURORJLTXHV�GDQV�OHV�FXWLV�OD[D�GH�W\SH��D

$XWHXUV��

&KOR}�$QJHOLQL����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���&XWLV�OD[D��V\QGURPH�GH�GH�%DUV\��QHXURG}YHORSSHPHQW��$/'+��$�

5mVXPm��

/HV�FXWLV�OD[D�UHSU}VHQWHQW�XQ�JURXSH�GH�SDWKRORJLHV�v�VSHFWUH�YDUL}��HW�RQW�SRXU�G}QRPLQDWHXU�FRPPXQ�XQH�SHDX�DERQGDQWH�HW�K\SHU}ODVWLTXH
DYHF�GHV�YHLQHV�YLVLEOHV��&HV�SDWKRORJLHV�VRQW�FDXV}HV�SDU�GHV�G}IDXWV�GDQV�OD�V\QWK|VH�GH�O }ODVWLQH��GHV�DQRPDOLHV�GH�OD�PDWULFH�H[WUDFHOOXODLUH��HW
DXVVL�GHV�DQRPDOLHV�P}WDEROLTXHV��/HV�FXWLV�OD[D�SHXYHQW�~WUH�DFTXLV�RX�K}ULW}V��/HV�FXWLV�OD[D�K}ULW}V�VRQW�GHV�SDWKRORJLHV�H[WU~PHPHQW�UDUHV�HW
SU}VHQWHQW�GHV�PRGHV�GH�WUDQVPLVVLRQ�YDUL}V��DXWRVRPLTXH�GRPLQDQW��DXWRVRPLTXH�U}FHVVLI�HW�OL}�v�O ;���$�FH�MRXU��GRX]H�IRUPHV�GL}UHQWHV�GH�FXWLV
OD[D�J}Q}WLTXHV�RQW�}W}�G}FULWHV�

/HV�YDULDQWV�SDWKRJ}QLTXHV�GDQV�$/'+��$��VRQW�UHVSRQVDEOHV�GH�FXWLV�OD[D�GH�W\SH�,,,$�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��20,0���������
GH �FXWLV �OD[D �GH �W\SH �,,, �GH �WUDQVPLVVLRQ �DXWRVRPLTXH �GRPLQDQWH ��20,0��������� �PDLV �}JDOHPHQW �GH �SDUDSO}JLH �VSDVWLTXH �GH �W\SH ��$
�20,0����������DXWRVRPLTXH�GRPLQDQWH��HW�GH�W\SH��%��20,0����������GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��,O�H[LVWH�XQ�FKHYDXFKHPHQW
SK}QRW\SLTXH�HQWUH�FHV�TXDWUH�V\QGURPHV��DYHF�GHV�V\PSW�PHV�QHXURORJLTXHV�YDUL}V�

/H�FXWLV�OD[D�GH�W\SH�,,,$��DXWRVRPLTXH�U}FHVVLI��HVW�XQH�PDODGLH�J}Q}WLTXH�H[WU~PHPHQW�UDUH��DYHF�VHXOHPHQW�VHL]H�SDWLHQWV�G}FULWV�v�FH�MRXU�GDQV
OD�OLWW}UDWXUH��/H�VSHFWUH�FOLQLTXH�LQFOXW�XQH�SHDX�DERQGDQWH�HW�ULG}H��GHV�DQRPDOLHV�VTXHOHWWLTXHV��GHV�DQRPDOLHV�GX�QHXURG}YHORSSHPHQW��GHV
RSDFLW}V�FRUQ}HQQHV�HW�XQH�FDWDUDFWH��HW�GDQV�FHUWDLQV�FDV�GHV�V\PSW�PHV�QHXURORJLTXHV�V}Y|UHV��/H�FXWLV�OD[D�GH�W\SH�,,,��DXWRVRPLTXH�GRPLQDQW�
HVW�}JDOHPHQW�FDUDFW}ULV}�SDU�OHV�DQRPDOLHV�FXWDQ}HV�HW�RSKWDOPRORJLTXHV�VXVPHQWLRQQ}HV��DLQVL�TX XQ�UHWDUG�GH�FURLVVDQFH�SU}�HW�SRVW�QDWDO��XQH
G}®FLHQFH �LQWHOOHFWXHOOH �PRG}U}H� �HW �FKH] �FHUWDLQV �SDWLHQWV �XQH �K\SHUWRQLH �PXVFXODLUH� �GHV �DQRPDOLHV �YLVLEOHV �v �O ,50 �F}U}EUDOH �WHOOHV �TXH �GHV
YDLVVHDX[ �LQWUDFUxQLHQV �WRUWXHX[� �GHV �K\SHUVLJQDX[ �GH �OD �VXEVWDQFH �EODQFKH �HW �XQH �VW}QRVH �GX �IRUDPHQ�PDJQXP� �/H �SK}QRW\SH �VHPEOH
JOREDOHPHQW�PRLQV�V}Y|UH�TXH�GDQV�OH�FXWLV�OD[D�GH�W\SH�,,,$��PDLV�DYHF�XQH�DWWHLQWH�QHXURORJLTXH�SOXV�PDUTX}H�

1RXV�G}FULYRQV�LFL�XQ�SDWLHQW�GH����PRLV��DYHF�XQ�QRXYHDX�YDULDQW�SDWKRJ}QLTXH�GDQV�$/'+��$���SU}VHQW�v�O }WDW�KRPR]\JRWH��&H�SDWLHQW�SU}VHQWH
XQ�SK}QRW\SH�WU|V�V}Y|UH�DYHF�XQH�DWWHLQWH�QHXURORJLTXH�PDUTX}H��SURFKH�GH�FHOOHV�G}FULWHV�GDQV�OHV�FXWLV�OD[D�GH�W\SH�,,,��&HWWH�GHVFULSWLRQ
SK}QRW\SLTXH�HW�J}QRW\SLTXH�SHUPHW�G }ODUJLU�OH�VSHFWUH�DVVRFL}�DX[�YDULDQWV�SDWKRJ}QLTXHV�G $/'+��$���MXVTX DORUV�WU|V�SHX�G}FULWV�GDQV�OD
OLWW}UDWXUH�P}GLFDOH�

3LlFH�MRLQWH���(ODUJLVVHPHQW�SK}QRW\SLTXH�GHV�DWWHLQWHV�QHXURORJLTXHV�GDQV�OHV�FXWLV�OD[D�GH�W\SH��D�GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 &HGULF�/H�&DLJQHF

���������9DULDQWV�GH�QRYR�DX�VHLQ�GH�62;��UHVSRQVDEOHV�GH�WURXEOHV�QHXURGmYHORSSHPHQWDX[�SDUIRLV�DVVRFLmV�h�XQH
FUDQLRVWmQRVH�RX�h�GHV�RVWmRFKRQGURPHV

$XWHXUV��

-HVVLFD�<HDJHU������*LMV�6DQWHQ������&ODXGLD�5XLYHQNDPS������6DDGHW�$QGUHZV������&KULVWHO�'HSLHQQH������$OPD�.XHFKOHU������%DUEDUD�0LNDW�����
+HUPDQQ�-RVHI�/XGHFNH������)U}G}ULF�%LODQ������*ZHQDHO�/H�*X\DGHU������%ULJLWWH�*LOEHUW�'XVVDUGLHU������%RULV�.HUHQ������6ROYHLJ�+HLGH������'DPLHQ
+D\H������+LOGH�9DQ�(VFK������/LHVEHWK�.HOGHUPDQV������'DPDUD�2UWL]������(PLO\�/DQFDVWHU������$QGUHZ�:LONLH�������.LHUDQ�3HFKWHU�������(OL]DEHWK
'HFKHQH�������(GXDUGR�&DOSHQD�������*LDGD�0HOLVWDFFLR�������)RXOGV�1LFROD�������0RKQLVK�6XUL�������$PEHU�%HJWUXS�������&DUD�)RUVWHU�������0F'RQDOG
0DULH�������7HUHVD�6DQWLDJR�6LP�������/LYLMD�0HGQH�������%U\DQ�.URFN�������-XOLHQ�7KHYHQRQ�������&KDUOHV�&RXWWRQ�������$OHV�0DYHU�������*RUD]G
5XGROI�������2OLYLHU�3LFKRQ�������0DWKLOGH�1L]RQ�������%HQMDPLQ�&RJQ}�������%HUWUDQG�,VLGRU�������'RPLQLTXH�0DUWLQ�&RLJQDUG�������5DGND�6WRHYD������
9HURQLTXH�/HIHEYUH������&HGULF�/H�&DLJQHF�����

���'HSDUWPHQW�RI�6XUJHU\��'LYLVLRQ�RI�2UWKRSDHGLF�6XUJHU\��7KH�&KLOGUHQ V�+RVSLWDO�RI�3KLODGHOSKLD��3KLODGHOSKLD��3KLODGHOSKLD��(WDWV�8QLV
���'HSDUWPHQW�RI�&OLQLFDO�JHQHWLFV��/HLGHQ�8QLYHUVLW\��/HLGHQ��3D\V�%DV
���'HSDUWPHQW�RI�&OLQLFDO�JHQHWLFV��6LFN�NLGV��7RURQWR��&DQDGD
���0HGLFDO�JHQHWLFV�GHSDUWPHQW��(VVHQ�XQLYHUVLW\��(VVHQ��$OOHPDJQH
���0HGLFDO�JHQHWLFV�GHSDUWPHQW��&+8��3RLWLHUV��)UDQFH
���0HGLFDO�JHQHWLFV�GHSDUWPHQW��&+8��3DULV��)UDQFH
���0HGLFDO�JHQHWLFV�GHSDUWPHQW��F��/HXYHQ��%HOJLTXH
���0HGLFDO�JHQHWLFV�GHSDUWPHQW��&+8��/HXYHQ��%HOJLTXH
���0HGLFDO�JHQHWLFV�GHSDUWPHQW��+RVSLWDO��3LWWVEXUJK��(WDWV�8QLV
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��+RVSLWDO��2[IRUG��5R\DXPH�8QL
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��+RVSLWDO��3KLODGHOSKLD��(WDWV�8QLV
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��1RWWLQJKDP�8QLYHUVLW\�+RVSLWDOV�1+6�7UXVW��1RWWLQJKDP��5R\DXPH�8QL
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��*HQH'[��:DVKLQJWRQ��(WDWV�8QLV
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��+RVSLWDO��'XUKDP��(WDWV�8QLV
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��7KH�&KLOGUHQ V�+RVSLWDO�RI�3KLODGHOSKLD��3KLODGHOSKLD��3KLODGHOSKLD��(WDWV�8QLV
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��&+8��*UHQREOH��)UDQFH
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��+RVSLWDO��6ORY}QLH��6ORY}QLH
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��&+8��1DQWHV��)UDQFH
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��+RVSLWDO��/H�0DQV��)UDQFH
����0HGLFDO�JHQHWLFV�GHSDUWPHQW��&+8��7RXORXVH��)UDQFH

0RWV�FOHIV���FUDQLRVW}QRVH��G}®FLHQFH�LQWHOOHFWXHOOH��G}YHORSSHPHQW��PDODGLHV�RVVHXVHV

5mVXPm��

/H�J|QH�62;��DSSDUWLHQW�v�OD�IDPLOOH�GHV�J|QHV�62;�FRPSUHQDQW�XQ�GRPDLQH�+0*�HW�FRGDQW�GHV�IDFWHXUV�GH�WUDQVFULSWLRQ�HVVHQWLHOV�GDQV�OH
FRQWU�OH�GH�OD�GL}UHQWLDWLRQ�FHOOXODLUH�DX�FRXUV�GX�G}YHORSSHPHQW��'HV�YDULDQWV�DX�VHLQ�GH�SOXVLHXUV�J|QHV�GH�OD�IDPLOOH�62;�VRQW�UHVSRQVDEOHV�GH
WURXEOHV�QHXURG}YHORSSHPHQWDX[��$�FH�MRXU��DXFXQH�YDULDWLRQ�SRQFWXHOOH�GH�62;��Q D�}W}�G}FULWH�FKH]�GHV�SDWLHQWV��1RXV�UDSSRUWRQV����SDWLHQWV
DYHF�GHV�YDULDWLRQV�K}W}UR]\JRWHV�DX�VHLQ�GH�62;����QRQ�VHQV��IDX[�VHQV��G}O}WLRQV�LQWUDJ}QLTXHV��WUDQVORFDWLRQ�LQWHUURPSDQW�OH�J|QH��7RXV�OHV
YDULDQWV�VRQW�K}W}UR]\JRWHV��������GH�QRYR�HW���K}ULW}V�G XQ�S|UH�DWWHLQW��$XFXQ�YDULDQW�Q HVW�SU}VHQW�GDQV�*QRP$'�HW�OHV�YDULDQWV�QRQ�VHQV�VRQW
SU}GLWV�SRXU�~WUH�UHVSRQVDEOHV�G XQH�KDSORLQVX°VDQFH��'HV�}WXGHV�IRQFWLRQQHOOHV�U}DOLV}HV�VXU�OHV���YDULDQWV�IDX[�VHQV�RQW�PRQWU}�TXH���G HQWUH
HX[�DEROLVVHQW�RX�G}WUXLVHQW�O DFWLYLW}�WUDQVFULSWLRQQHOOH�GH�62;���&HV���YDULDQWV�VRQW�ORFDOLV}V�GDQV�OH�GRPDLQH�+0*�GX�J|QH��7RXV�OHV�SDWLHQWV
SU}VHQWHQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �RX �XQ �UHWDUG �GHV �DFTXLVLWLRQV �SV\FKRPRWULFHV� �'HV �VLJQHV �LQFRQVWDQWV �VRQW �SDUIRLV �REVHUY}V �WHOV �TX XQH
FUDQLRVW}QRVH��Q ���RX�GHV�RVW}RFKRQGURPHV�PXOWLSOHV��Q ����&HV�U}VXOWDWV�PRQWUHQW�TXH�O KDSORLQVX°VDQFH�GH�62;��HVW�UHVSRQVDEOH�GH�WURXEOHV
QHXURG}YHORSSHPHQWDX[�DVVRFL}V�v�GHV�DQRPDOLHV�RVVHXVHV�



(3,'c0,2*c1c7,48(��*c1c7,48(
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0DQHO�=28$28,

���������3RO\PRUSKLVPHV�GX�JlQH�GX�UmFHSWHXU�GH�OD�YLWDPLQH�'�HW�IDFWHXUV�DVVRFLmV�h�OxREmVLWm�HW�DX�GLDElWH�GH�W\SH���FKH]
XQH�SRSXODWLRQ�7XQLVLHQQH

$XWHXUV��

0DQHO�=28$28,���������5DKPD�0$+-28%���������$PDO�*8(60,���������6DEULQH�28(6/$7,������0DOHN�'$%%2866,���������$ZDWHI�.$&(0������)DWHQ
0$+-28%������+HQGD�-$002866,������$PLQD�%,%,�������

���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLV��7XQLVLH
�������)DFXOW}�GHV�VFLHQFHV�GH�7XQLV���8QLYHUVLW}�GH�7XQLV�(O�0DQDU���7XQLV��7XQLVLH
�����)DFXOW}�GH�3KDUPDFLH�GH�0RQDVWLU���8QLYHUVLW}�GH�0RQDVWLU���0RQDVWLU���7XQLVLH
�����)DFXOW}�GHV�VFLHQFHV�GH�7XQLV���8QLYHUVLW}�GH�7XQLV�(O�0DQDU���7XQLV��7XQLVLH
���'}SDUWHPHQW�GHV�PDODGLHV�GH�OD�QXWULWLRQ�$��8QLW}�GH�UHFKHUFKH�VXU�O
RE}VLW}���,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV�
7XQLV��7XQLVLH
�����)DFXOW}�GH�3KDUPDFLH�GH�0RQDVWLU���8QLYHUVLW}�GH�0RQDVWLU���0RQDVWLU��7XQLVLH

0RWV�FOHIV���SRO\PRUSKLVPHV��YLWDPLQH�'��9'5��GLDE|WH�RE}VLW}

5mVXPm��

/D�YLWDPLQH�'�HVW�XQH�KRUPRQH�VW}UR�GH��(OOH�LQWHUYLHQW�HVVHQWLHOOHPHQW�GDQV�OH�P}WDEROLVPH�SKRVSKRFDOFLTXH�HW�OD�PLQ}UDOLVDWLRQ�RVVHXVH��6RQ
P}WDEROLWH�DFWLI��OD������GLK\GUR[\YLWDPLQH�'�RX�&DOFLWULRO��DJLW�GLUHFWHPHQW�RX��YLD�XQ�U}FHSWHXU�F\WRVROLTXH��OH�9'5��YLWDPLQ�'�UHFHSWRU���'H
QRPEUHXVHV�YDULDWLRQV�QXFO}RWLGLTXHV�GDQV�OD�V}TXHQFH�GX�J|QH�FRGDQW�OH�9'5�RQW�}W}�UDSSRUW}HV��/HV�SOXV�IU}TXHPPHQW�DQDO\V}HV�SDUPL�FHV
YDULDWLRQV�VRQW��UV�����������)RN,���UV���������7DT,���UV����������%VP,��HW�UV���������$SD,���/D�ORFDOLVDWLRQ�XELTXLWDLUH�GX�9'5�VXJJ|UH�DXMRXUG KXL
VRQ�LQWHUYHQWLRQ�GDQV�SOXVLHXUV�P}FDQLVPHV�SK\VLR�SDWKRORJLTXHV���WURXEOHV�UHVSLUDWRLUHV��}Y|QHPHQWV�FDUGLRYDVFXODLUHV��K\SHUWHQVLRQ�DUW}ULHOOH�
RE}VLW}��FHUWDLQV�FDQFHUV�HW�FHUWDLQHV�PDODGLHV�DXWR�LPPXQHV�FRPPH�OH�GLDE|WH�GH�W\SH���

/ REMHFWLI�GH�QRWUH�WUDYDLO�}WDLW�GH�UHFKHUFKHU�XQH�DVVRFLDWLRQ�HQWUH�OHV�SRO\PRUSKLVPHV�GX�J|QH�9'5��)RN,��7DT,��$SD,�HW�%VP,��HW�OHV�IDFWHXUV�OL}V�v
O RE}VLW}�HW�DX�GLDE|WH�GH�W\SH����'7���

8Q�WRWDO�GH�����LQGLYLGXV�U}SDUWLV�VXU�WURLV�JURXSHV�����VXMHWV�RE|VHV�����VXMHWV�GLDE}WLTXHV�GH�W\SH���HW����VXMHWV�VDLQV��D�}W}�UHFUXW}�HQWUH�)}YULHU
HW�-XLQ������

/D�JO\F}PLH�v�MHXQ��OD�&53��OHV�WULJO\F}ULGHV��OH�FKROHVW}URO�WRWDO��OH�+'/�FKROHVW}URO��OH�FDOFLXP�HW�O
DOEXPLQH�RQW�}W}�G}WHUPLQ}V�VXU�DQDO\VHXU
DXWRPDWLTXH�GH�FKLPLH�FOLQLTXH�$8����%HFNPDQ�&RXOWHU��/
+E$�F�D�}W}�G}WHUPLQ}H�SDU�}OHFWURSKRU|VH�FDSLOODLUH�VXU�DXWRPDWH�&DSSLOODU\V���)OH[�
6HELD��/HV�GRVDJHV�GH�OD�YLWDPLQH�'�HW�O
LQVXOLQH�RQW�}W}�U}DOLV}V�SDU�FKLPLOXPLQHVFHQFH�VXU�DXWRPDWH�&REDV�H����5RFKH��/ }WXGH�PRO}FXODLUH�GHV
SRO\PRUSKLVPHV�D�}W}�U}DOLV}H�SDU�3&5�5)/3�XWLOLVDQW�OHV�HQ]\PHV�GH�UHVWULFWLRQ�)RN,��7DT,��%VP,�HW�$SD,�

6HORQ�OH�PRG|OH�GH�U}JUHVVLRQ�ORJLVWLTXH��QRXV�DYRQV�FRQVWDW}�TXH�O DOO|OH�PXW}�&�HW�OHV�J}QRW\SHV�K}W}UR]\JRWH�7&�HW�KRPR]\JRWH�&&�GX�UV
���������HW �O
DOO|OH �PXW} �7 �HW �OHV �J}QRW\SHV �K}W}UR]\JRWH �*7�HW �KRPR]\JRWH �77 �GX �UV��������PXOWLSOLHQW �VLJQL®FDWLYHPHQW �OH �ULVTXH �G DYRLU �OH
GLDE|WH�GH�W\SH����'7���DYHF�25 ������������������S���������HW�25 �������������������S���������UHVSHFWLYHPHQW��'H�P~PH��O
DOO|OH�PXW}�&�HW�OHV
J}QRW\SHV�K}W}UR]\JRWH�7&�HW�KRPR]\JRWH�&&�GX�UV���������25 ����������������S����������HW�OH�J}QRW\SH�PXW}�**�GX�UV����������25 ������
}WDLHQW �GHV �IDFWHXUV �GH �ULVTXH �PDMHXUV �GX �'7�� �$X �FRQWUDLUH� �O
DOO|OH �* �GX �UV������� �QH �SU}VHQWH �DXFXQH �DVVRFLDWLRQ �VLJQL®FDWLYH �DYHF �OH �'7��
' DXWUH�SDUW��OHV�LQGLYLGXV�DYHF�O DOO|OH�PXW}�&�HW�OHV�J}QRW\SHV�K}W}UR]\JRWH�7&�RX�KRPR]\JRWH�&&�GX�UV��������HW�O DOO|OH�*�HW�OHV�J}QRW\SHV
K}W}UR]\JRWH�$*�HW�KRPR]\JRWH�**�GX�UV���������RQW�SOXV�GH�ULVTXH�G ~WUH�RE|VHV�DYHF�25 ����������������S���������HW�25 �������������S��
������UHVSHFWLYHPHQW�

/HV�SRO\PRUSKLVPHV�GX�J|QH�GX�9'5�VH�WURXYHQW�DVVRFL}V�DX�ULVTXH�G DSSDULWLRQ�GX�'7��HW�GH�O RE}VLW}��HW�SRXUUDLHQW�DORUV�DYRLU�XQH�LPSOLFDWLRQ
FOLQLTXH�GDQV�OD�SU}YHQWLRQ�GH�OHXU�VXUYHQXH��RX�GDQV�OD�SU}GLFWLRQ�GHV�HHWV�WK}UDSHXWLTXHV�

3LlFH�MRLQWH���3RO\PRUSKLVPHV�GX�J|QH�GX�U}FHSWHXU�GH�OD�YLWDPLQH�'�HW�IDFWHXUV�DVVRFL}V�v�O RE}VLW}�HW�DX�GLDE|WH�GH�W\SH���FKH]�XQH�SRSXODWLRQ
7XQLVLHQQH�GRF[



0$/$',(6�1(852086&8/$,5(6 QLFRODV�GRQGDLQH

���������9LVXDOLVDWLRQ�GHV�c�EDP�f�SRXU�GmWHFWHU�HW�FDUDFWmULVHU�OHV�JUDQGV�UmDUUDQJHPHQWV�FRPSOH[HV�SDU�VmTXHQkDJH�KDXW
GmELW���h�SURSRV�GxXQ�FDV�GH�P\RSDWKLH�SDU�PXWDWLRQ�GX�JlQH�5<5�

$XWHXUV��

1LFRODV�'21'$,1(������/DXUHQW�3$648,(5������3DVFDOH�0$5&25(//(6������MRKQ�5(1'8������6DPXHO�1,&$,6(������-HDQ�08//(5������9DO}ULH
%,$1&$/$1$����

���/DERUDWRLUH�'LDJQRVWLF�*}Q}WLTXH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�G
$QDWRPLH�3DWKRORJLTXH��&+8�%UHVW��%UHVW��)UDQFH
���8QLW}�0}GLFDOH�GH�*}Q}WLTXH��&+8�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
���8)������%LRLQIRUPDWLTXH�P}GLFDOH�DSSOLTX}H�DX�GLDJQRVWLF��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���0\RSDWKLH�FRQJ}QLWDOH��&19��U}DUUDQJHPHQW��V}TXHQ{DJH�KDXW�G}ELW��GLDJQRVWLF

5mVXPm��

'DQV�OH�FDGUH�GX�GLDJQRVWLF�PROhFXODLUH�GHV�P\RSDWKLHV��QRXV�SURSRVRQV�HQ�URXWLQH�XQ�SDQHO�LQFOXDQW����
JgQHV�GH�P\RSDWKLHV�EDVh�VXU�OD�FDSWXUH�GH�VhTXHQFH��$JLOHQW��HW�VhTXHQfDJH�KDXW�GhELW��,OOXPLQD�
1H[W6HT������LQFOXDQW�OD�GhWHFWLRQ�GHV�YDULDWLRQV�GH�VhTXHQFH��619�LQGHO��SDU�OH�ORJLFLHO�9D5DQN�DLQVL�TXH
OD�GhWHFWLRQ�GHV�YDULDWLRQV�GH�QRPEUH�GH�FRSLHV��&19��SDU�OH�ORJLFLHO�&$12(6�

1RXV�SUhVHQWRQV�LFL�OH�FDV�GpXQ�SDWLHQW�DWWHLQW�GH�P\RSDWKLH�FRQJhQLWDOH�VhYgUH��GhFhGh�d���PRLV�GH�YLH�
/pH[SORUDWLRQ�GX�SDQHO�D�PLV�HQ�hYLGHQFH�GHX[�YDULDWLRQV�GDQV�OH�JgQH�5<5���GpXQH�SDUW�XQH�GhOhWLRQ
KhWhUR]\JRWH�GH����SDLUHV�GH�EDVHV�GDQV�OpH[RQ�����F�����B����GHO��S��*OX����$ODIV���HW�GpDXWUH�SDUW
XQH�GhOhWLRQ�KhWhUR]\JRWH�GHV�H[RQV���d����

1RXV�PRQWURQV�FRPPHQW�OpDQDO\VH�GHV�b�EDP�c�SDU�OD�YLVXDOLVDWLRQ�GHV�SURILOV�GH�SURIRQGHXU�GH�OHFWXUH
�VXU�GHV�ORJLFLHOV�WHOV�TXH�,*9�RX�$ODPXW���D�SHUPLV�GH�FDUDFWhULVHU�XQ�UHPDQLHPHQW�SOXV�FRPSOH[H�TXpXQH
VLPSOH�GhOhWLRQ�DX�QLYHDX�GHV�H[RQV���d�����FpHVW�d�GLUH�XQH�GhOhWLRQ�GH�OD�ILQ�GH�OpH[RQ���d�OpLQWURQ����HW
XQH�GXSOLFDWLRQ�GH�OpH[RQ���HW�GHV�SDUWLHV�LQWURQLTXHV�IODQTXDQWHV��LQVhUhH�GDQV�OpLQWURQ����

(Q�FRQFOXVLRQ�OpDQDO\VH�GHV�b�EDP�c�SHXW�SHUPHWWUH�GH�GhFHOHU�GHV�&19�PDLV�hJDOHPHQW�GH�GhWHUPLQHU
OHXUV�SRLQWV�GH�FDVVXUHV��&HWWH�DQDO\VH�b�YLVXHOOH�c�HVW�GRQF�XQ�FRPSOhPHQW�LPSRUWDQW�SRXU�FRQILUPHU�HW
SUhFLVHU�GHV�JUDQGV�UhDUUDQJHPHQWV��2Q�QRWHUD�OpLQWhUiW�GH�FRQVHUYHU�GDQV�OHV�EDP�OHV�OHFWXUHV�b�RII�
WDUJHW�c�TXL�RQW�SHUPLV�LFL�GH�SUhFLVHU�OH�UHPDQLHPHQW�

,O�HVW�FRQQX�TXH�OD�GhWHFWLRQ�GHV�&19�HVW�PRLQV�VHQVLEOH�TXH�FHOOH�GHV�619�HW�GHV�LQGHO��/D�YLVXDOLVDWLRQ
GHV�b�EDP�c�SHXW�hJDOHPHQW�iWUH�FRQWULEXWLYH�SRXU�GhFHOHU�XQH�DQRPDOLH��QRWDPPHQW�GDQV�OHV�FDV�Rl�XQH
VHXOH�YDULDWLRQ�HVW�GhWHFWhH�GDQV�OH�FDGUH�GpXQH�PDODGLH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�UhFHVVLYH�

3LlFH�MRLQWH���$EVWUDFWB$VVLVH�����7RXUV�GRF[



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
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<RVUD�/DMPL

���������$SSRUW�GH�OD�&*+�DUUD\�GDQV�OxDQDO\VH�GHV�UHPDQLHPHQWV�FKURPRVRPLTXHV�FRPSOH[HV���([HPSOH�GxXQH�WULVRPLH
SDUWLHOOH���T���TWHU�DVVRFLmH�h�XQH�PRQRVRPLH�SDUWLHOOH��S�����SWHU

$XWHXUV��

<RVUD�/DMPL������/LOLD�.UDRXD������.KDRXOD�.KDFKQDRXL���������6RXKLU�*XLGDUD������&KDQWDO�0LVVLULDQ������0HGLKD�7UDEHOVL������5LGKD�0UDG����

���6HUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH��$3+0��&+8�7LPRQH�(QIDQWV��0DUVHLOOH��)UDQFH

0RWV�FOHIV���WULVRPLH���T��PRQRVRPLH��S��V\QGURPH�PDOIRUPDWLI��FDU\RW\SH��),6+��&*+�DUUD\

5mVXPm��

,QWURGXFWLRQ��

/HV �G}ULY}V �FKURPRVRPLTXHV �VRQW �GHV �FKURPRVRPHV �UHPDQL}V �U}VXOWDQW �GHV �GL}UHQWHV �DQRPDOLHV �GH �VWUXFWXUH �HQ �SDUWLFXOLHU �OHV �WUDQVORFDWLRQV
U}FLSURTXHV�HW�VRQW�v�O RULJLQH�GH�WULVRPLHV�HW�GH�PRQRVRPLHV�SDUWLHOOHV��&HV�G}ULY}V�FKURPRVRPLTXHV�VRQW�VRXYHQW�DVVRFL}V�v�XQ�G}®FLW�LQWHOOHFWXHO
V\QGURPLTXH�

2EMHFWLI��

1RXV�UDSSRUWRQV�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�F\WRJ}Q}WLTXHV�G XQH�SDWLHQWH�D\DQW�XQ�G}ULY}�GX�FKURPRVRPH���SDU�WUDQVORFDWLRQ��������J}Q}UDQW
XQH�WULVRPLH�SDUWLHOOH���T���TWHU�UDUHPHQW�G}FULWH��XQH�TXLQ]DLQH�GH�FDV�UDSSRUW}V��HW�XQH�PRQRVRPLH�SDUWLHOOH��S�����SWHU�

0DWmULHOV�HW�PmWKRGHV��

8QH�}WXGH�FOLQLTXH��XQ�FDU\RW\SH�VWDQGDUG�HW�XQH�}WXGH�FRPSO}PHQWDLUH�SDU�K\EULGDWLRQ�LQ�VLWX�¯XRUHVFHQWH��),6+��HW�SDU�K\EULGDWLRQ�J}QRPLTXH
FRPSDUDWLYH�VXU�U}VHDX�G $'1��&*+�DUUD\��D�}W}�U}DOLV}H�SRXU�QRWUH�SDWLHQWH�

2EVHUYDWLRQ��

,O �V DJLW �G XQH �®OOH �xJ}H �DFWXHOOHPHQW �GH �� �DQV� �DGUHVV}H �v �QRWUH �VHUYLFH �v �O xJH �GH �� �DQ �SRXU �V\QGURPH �PDOIRUPDWLI� �/H �G}YHORSSHPHQW
SV\FKRPRWHXU�}WDLW�UHWDUG}�DYHF�XQH�SRVLWLRQ�DVVLVH�DFTXLVH�v�O xJH�GH���DQ��XQH�PDUFKH�DFTXLVH�v�O xJH�GH���DQV�HW���PRLV�HW�XQH�SDUROH
ELV\OODELTXH �v �O xJH �GH �� �DQV� �/ H[DPHQ �D �PRQWU} �XQ �UHWDUG �VWDWXUR�SRQG}UDO ����'6�� �GHV �DQRPDOLHV �VTXHOHWWLTXHV ��FRXGHV �HQ �¯H[LRQ �HW �SLHGV
YDOJXV�� �XQH �KHUQLH �RPELOLFDOH� �XQ �VRX±H �FDUGLDTXH� �XQH �IHQWH �SDODWLQH �HW �XQH �G\VPRUSKLH �IDFLDOH� � �/ H[SORUDWLRQ �FDUGLDTXH �D �PRQWU} �XQ �FDQDO
DUW}ULHO�SHUP}DEOH�GH���PP�

8Q�FDU\RW\SH�VWDQGDUG�D�SHUPLV�G LGHQWL®HU�GX�PDW}ULHO�FKURPRVRPLTXH�DGGLWLRQQHO�DX�QLYHDX�GX�EUDV�FRXUW�GX�FKURPRVRPH����/HV�FDU\RW\SHV�GHV
SDUHQWV �}WDLHQW �QRUPDX[� �8QH�}WXGH�FRPSO}PHQWDLUH �SDU �K\EULGDWLRQ �LQ �VLWX �¯XRUHVFHQWH ��),6+� �D �PRQWU} �XQH �G}O}WLRQ �GH �OD �U}JLRQ �W}ORP}ULTXH
�SWHU��8QH�K\EULGDWLRQ�J}QRPLTXH�FRPSDUDWLYH��&*+�DUUD\��D�}W}�U}DOLV}H�HW�D�PLV�HQ�}YLGHQFH�XQH�GXSOLFDWLRQ�WHUPLQDOH�G HQYLURQ�����0E�GX�EUDV
ORQJ�GX�FKURPRVRPH�����U}JLRQ���T�����T������HW�XQH�G}O}WLRQ�WHUPLQDOH�GX�EUDV�FRXUW�GX�FKURPRVRPH����U}JLRQ��S������GH������0E��/D��),6+�D
SHUPLV�GH�FRQ®UPHU�TXH�OH�PDW}ULHO�FKURPRVRPLTXH�DGGLWLRQQHO�VXU�OH�FKURPRVRPH���G}ULYH�GX�FKURPRVRPH����

&RQFOXVLRQ��

1RWUH�SDWLHQWH�SU}VHQWH�GHV�VLJQHV�FOLQLTXHV�FRPPXQV�v�OD�WULVRPLH���TWHU�HW�OD�PRQRVRPLH��SWHU�WHOV�TXH�OH�UHWDUG�SV\FKRPRWHXU�HW�PHQWDO�HW�OD
PDOIRUPDWLRQ�FDUGLDTXH��/D�G\VPRUSKLH�IDFLDOH�VH�UDSSURFKH�SOXV�GH�FHOOH�G}FULWH�GDQV�OD�WULVRPLH���T��/D�IHQWH�SDODWLQH��OH�UHWDUG�GH�FURLVVDQFH�HW
OHV�DQRPDOLHV�VTXHOHWWLTXHV�SU}VHQWV�FKH]�QRWUH�SDWLHQWH�RQW�}W}�G}FULWV�GDQV�OD�WULVRPLH���T���TWHU��/HV�DQRPDOLHV�DQRUHFWDOHV�VRXYHQW�DVVRFL}V�v
OD�WULVRPLH���T�HW�OD�WULJRQRF}SKDOLH�HW�OHV�VLJQHV�G\VPRUSKLTXHV�DVVRFL}V�v�OD�PRQRVRPLH��SWHU�Q RQW�SDV�}W}�UHWURXY}V�FKH]�QRWUH�SDWLHQWH��/D
&*+�DUUD\�QRXV�D�SHUPLV�GH�FDUDFW}ULVHU�O DQRPDOLH�GH�VWUXFWXUH��G }WDEOLU�XQH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�SU}FLVH�HW�GH�GRQQHU�XQ�FRQVHLO
J}Q}WLTXH�DG}TXDW�

3LlFH�MRLQWH���DEVWUDFW�DVVLVHV������<RVUD�/DMPL�GRF[



21&2*c1c7,48( 12(0,(�%$66(7

���������9DORULVDWLRQ�GH�OxLQWHUDFWLRQ�FOLQLFR�ELRORJLTXH�GDQV�OH�FDGUH�GHV�SUmGLVSRVLWLRQV�JmQmWLTXHV�DX�FDQFHU�GX�VHLQ�HW�RX�GH
OxRYDLUH�

$XWHXUV��

(5(//�*8,//(50������3DWULFN�%HQXVLJOLR������12(0,(�%$66(7������)/25,$1�3,48(6������&/$5,66(�%(51$5'������/$85(�48(1('(<������-8/,(�0(75$6
�����9(521,&$�&86,1������-($11(�1(77(5�&277,������)/25(1&(�&28/(7����

���'}SDUWHPHQW�GH�J}Q}WLTXH���8)�/DERUDWRLUH�G
RQFRJ}Q}WLTXH�HW�G
DQJLRJ}Q}WLTXH��$3+3�6RUERQH�8QLYHUVLW}���+�SLWDX[�8QLYHUVLWDLUHV�3LWL}
6DOS~WUL|UH���&KDUOHV�)RL[��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH���8)�2QFRJ}Q}WLTXH�FOLQLTXH��$3+3�6RUERQH�8QLYHUVLW}���+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��SDULV�
)UDQFH
���6HUYLFH�GH�FKLUXUJLH�GLJHVWLYH���2QFRJ}Q}WLTXH�FOLQLTXH��$3+3�6RUERQH�8QLYHUVLW}��+�SLWD/�8QLYHUVLWDLUH�6DLQW�$QWRLQH��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH���8)�2QFRJ}Q}WLTXH�FOLQLTXH��$3+3�6RUERQH�8QLYHUVLW}���+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3$5,6�
)UDQFH
���6HUYLFH�GH�FKLUXUJLH�GLJHVWLYH���2QFRJ}Q}WLTXH�FOLQLTXH��$3+3�6RUERQH�8QLYHUVLW}��+�SLWDO�8QLYHUVLWDLUH�6DLQW�$QWRLQH��3$5,6��)UDQFH

0RWV�FOHIV���EDVH�GH�GRQQ}HV�PRO}FXODLUHV�HW�FOLQLTXHV��FDQFHU��1*6��SDQHO�GH�J|QHV��RQFRJ}Q}WLTXH

5mVXPm��

1RXV�DYRQV�PLV�HQ�SODFH�XQ�SDQHO�GH����J|QHV�SDU�V}TXHQ{DJH�v�KDXW�G}ELW�SRXU�}YDOXHU�OH�ULVTXH�GH�SU}GLVSRVLWLRQV�DX�FDQFHU��FH�SDQHO�LQFOXW�GHV
J|QHV�G XWLOLW}�FOLQLTXH�HW�GHV�J|QHV�GH�UHFKHUFKH�����J|QHV�G XWLOLW}�FOLQLTXH�VRQW�DQDO\V}V�GDQV�OHV�IDPLOOHV�DYHF�FULW|UHV�GH�SU}GLVSRVLWLRQ�DX
FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH��+%2&���'HYDQW�O DXJPHQWDWLRQ�GHV�GHPDQGHV�GDQV�FHWWH�SDWKRORJLH�HW�OD�PXOWLSOLFLW}�GHV�VLWHV�SUHVFULSWHXUV��QRXV
DYRQV�VRXKDLW}�KRPRJ}Q}LVHU�HW�VLPSOL®HU�OH�UHFXHLO�GHV�GRQQ}HV�FOLQLTXHV��1RXV�DYRQV�GRQF�PLV�HQ�SODFH�GHSXLV�MXLOOHW�������XQ�®FKLHU�GH�UHFXHLO
GHV �LQIRUPDWLRQV �FOLQLTXHV �EDV} �VXU �OH �PRG|OH �GX �VFRUH �GH �0DQFKHVWHU �PRGL®} �HW �DGDSW} �DX[ �SUDWLTXHV �QDWLRQDOHV �DFWXHOOHV� �&H �VFRUH�
LQWHUQDWLRQDOHPHQW�UHFRQQX�G XWLOLW}�FOLQLTXH��SHUPHW�GH�FDOFXOHU�OH�ULVTXH�IDPLOLDO�v�XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�OL}�v�%5&$�HQ�FDV�G +%2&�HQ
SUHQDQW�HQ�FRQVLG}UDWLRQ�OHV�DQW}F}GHQWV�IDPLOLDX[�MXVTX DX��QG�GHJU}��'DQV�QRWUH�DGDSWDWLRQ��FKDTXH�LWHP�GH�FH�VFRUH�HVW�FRG}�D®Q�G LQW}JUHU�GH
ID{RQ�UDSLGH�OHV�LQIRUPDWLRQV�FOLQLTXHV�GDQV�OH�V\VW|PH�GH�JHVWLRQ�GH�ODERUDWRLUH��/H�UHFXHLO�GHV�GRQQ}HV�Q HQWUDLQH�SDV�GH�VXUFKDUJH�GH�WUDYDLO�DX
QLYHDX�GHV�FRQVXOWDWLRQV�HW�SHUPHW�GH�FDOFXOHU�UDSLGHPHQW�OH�VFRUH�GH�0DQFKHVWHU��/HV�GRQQ}HV�UHFXHLOOLHV�VRQW�KDUPRQLV}HV�HW�QRXV�SRXYRQV
PLHX[�DSSU}FLHU�OD�SHUWLQHQFH�GH�OD�GHPDQGH�GH�WHVW�J}Q}WLTXH�HW�H[SORLWHU�OHV�UDSLGHPHQW�OHV�U}VXOWDWV�

$�FH�MRXU��QRXV�DYRQV�UHFXHLOOL�OHV�GRQQ}HV�SK}QRW\SLTXHV�HW�PRO}FXODLUHV�GH�����SDWLHQWV�+%2&��&HWWH�EDVH�GH�GRQQ}HV�SHUPHW�GH�FDOFXOHU�OH�WDX[
GH�G}WHFWLRQ�GH�YDULDQWV�SDWKRJ|QH��93��SDU�J|QH�SHUPHWWDQW�OD�FRQIURQWDWLRQ�DX[�GRQQ}HV�SXEOL}HV��1RXV�DYRQV�DLQVL�G}WHFW}������GH�93�GDQV�OHV
J|QHV�%5&$�����1RXV�SRXYRQV�D°QHU�FHWWH�DQDO\VH�HQ�UHJDUGDQW�XQH�FRPSRVLWLRQ�IDPLOLDOH�SDUWLFXOL|UH�RX�XQ�VRXV�W\SH�GH�FDQFHU�

&HWWH �EDVH �GH �GRQQ}HV �D �}JDOHPHQW �G DXWUHV �DSSOLFDWLRQV �GDQV �QRWUH �GRPDLQH �R� �OHV �}YROXWLRQV �DXVVL �ELHQ �VFLHQWL®TXHV �TXH �WHFKQLTXHV �VRQW
FRQVWDQWHV��(OOH�SHUPHW�GH�V}OHFWLRQQHU��HQ�IRQFWLRQ�GH�OD�V}Y}ULW}�GH�O DWWHLQWH�IDPLOLDOH��OHV�IDPLOOHV�SRXU�OHVTXHOOHV�VHXO�XQ�RX�SOXVLHXUV�YDULDQWV�GH
VLJQL®FDWLRQ�LQFRQQXV��96,��RQW�}W}�PLV�HQ�}YLGHQFH��&HFL�SHUPHW�DLQVL�GH�SULRULVHU�OHV�96,�G}WHFW}V�GDQV�OHV�IDPLOOHV�v�KDXW�ULVTXH�HW�SRXU�OHVTXHOV
XQH�FRV}JU}JDWLRQ�LQIRUPDWLYH�SHUPHWWUD�GH�PD[LPLVHU�OHV�FKDQFHV�GH�FODVVHPHQW�ORUV�GHV�GLVFXVVLRQV�GHV�JURXSHV�QDWLRQDX[�HW�LQWHUQDWLRQDX[��'H
P~PH��QRXV�SRXYRQV�IDFLOHPHQW�V}OHFWLRQQHU�OHV�IDPLOOHV�DYHF�SK}QRW\SHV�V}Y|UHV�FKH]�OHVTXHOOHV�DXFXQH�DQRPDOLH�PRO}FXODLUH�Q D�}W}�PLVH�HQ
}YLGHQFH�DYHF�QRWUH�SDQHO�GH�J|QHV��1RXV�SRXYRQV�DLQVL�SURSRVHU�FHV�IDPLOOHV�SRXU�XQH�DQDO\VH�J}QRPLTXH�GDQV�OH�FDGUH�G XQH�GHV�SU}�LQGLFDWLRQV
V}OHFWLRQQ}HV �SRXU �OH �SODQ �)UDQFH �J}QRPLTXH ������ �1RXV �DYRQV �}JDOHPHQW �UDVVHPEO} �GHV �GRQQ}HV �J}Q}WLTXHV �VXU �GHV �J|QHV �VDQV
UHFRPPDQGDWLRQV �GH �SULVH �HQ �FKDUJH �v �O KHXUH �DFWXHOOH �D®Q �G DLGHU �v �HQ �HVWLPHU �OHXU �LPSOLFDWLRQ �GDQV �FH �W\SH �GH �SU}GLVSRVLWLRQ �HW �G DLGHU �v
O }WDEOLVVHPHQW�GH�IXWXUHV�UHFRPPDQGDWLRQV�

3LlFH�MRLQWH���DEVWUDFW�9DOR�&OLQLFRELR�VHLQRYDLUH��GRF[



1(852*c1c7,48( ,NKODV�%HQ�$\HG

���������,GHQWLzFDWLRQ�GxXQH�QRXYHOOH�PXWDWLRQ�GX�JlQH�+8:(��SDU�VmTXHQkDJH�KDXW�GmELW�FKH]�XQ�SDWLHQW�SUmVHQWDQW�XQH
GmzFLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH�DVVRFLmH�h�XQH�LQYHUVLRQ�FKURPRVRPLTXH�IDPLOLDOH�

$XWHXUV��

,NKODV�%HQ�$\HG������$PDO�%RX]LG������1RUKHQH�*KDUEL������$PDO�6RXLVVL������6DQD�.PLKD������0DULHP�%HQ�6DLG������1HLOD�%HOJXLWK������+DVVHQ
.DPPRXQ������6DEHU�0DVPRXGL����

���/DERUDWRLUH�GH�3URF}G}V�GH�&ULEODJH�0RO}FXODLUH�HW�&HOOXODLUH��&HQWUH�GH�%LRWHFKQRORJLH�GH�6ID[���6ID[��7XQLVLH
���/DERUDWRLUH�GH�3URF}G}V�GH�&ULEODJH�0RO}FXODLUH�HW�&HOOXODLUH��&HQWUH�GH�%LRWHFKQRORJLH�GH�6ID[���6DI[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�+}GL�&KDNHU�6ID[��6ID[��7XQLVLH
���6HUYLFH�GH�1HXURORJLH�3}GLDWULTXH��&+8�+}GL�&KDNHU�6ID[��6ID[��7XQLVLH

0RWV�FOHIV���,QYHUVLRQ�FKURPRVRPLTXH�IDPLOLDOH�S}ULFHQWULTXH��'}®FLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH��$&3$��([RPH�&OLQLTXH��*|QH�+8:(��
&RPRUELGLW}

5mVXPm��

/HV�UHPDQLHPHQWV�FKURPRVRPLTXHV�}TXLOLEU}V�VRQW�GHV�}Y|QHPHQWV�UDUHV�TXL�SRVHQW�GHV�GL°FXOW}V�SRXU�OH�FRQVHLO�J}Q}WLTXH�GHYDQW�O DVVRFLDWLRQ
G XQ�SK}QRW\SH�DQRUPDO��&HWWH�DVVRFLDWLRQ�SHXW�~WUH�VHFRQGDLUH�VRLW�v�XQ�G}V}TXLOLEUH�FU\SWLTXH�SRXYDQW�~WUH�PLV�HQ�}YLGHQFH�SDU�XQH�DQDO\VH
FKURPRVRPLTXH�VXU�SXFH�v�$'1��$&3$���VRLW�v�O LQWHUUXSWLRQ�G XQ�J|QH�DX�QLYHDX�GX�SRLQW�GH�FDVVXUH��VRLW�v�XQ�HHW�GH�SRVLWLRQ�RX�ELHQ�OD�SU}VHQFH
G XQH�FDXVH�J}QLTXH�VDQV�UDSSRUW�DYHF�OH�UHPDQLHPHQW�FKURPRVRPLTXH�REVHUY}��'DQV�FH�WUDYDLO��QRXV�UDSSRUWRQV�OH�FDV�G XQ�SDWLHQW�SU}VHQWDQW
XQH�G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH�V\QGURPLTXH�DVVRFL}H�v�XQH�VXUGLW}�FRQJ}QLWDOH��/ HQTX~WH�J}Q}WLTXH�D�U}Y}O}�OD�SU}VHQFH�G XQH�FRQVDQJXLQLW}
GH�SUHPLHU�GHJU}�HW�GH�VXUGLW}�LVRO}H�FKH]�OD�IUDWULH��/H�FDU\RW\SH�VWDQGDUG�D�U}Y}O}�OD�SU}VHQFH�G XQH�LQYHUVLRQ�S}ULFHQWULTXH�GX�FKURPRVRPH���HW
O }WXGH�IDPLOLDOH�D�PRQWU}�TXH�FHWWH�LQYHUVLRQ�V}JU}JH�VXU�WURLV�J}Q}UDWLRQV��/ }WXGH�PRO}FXODLUH�FLEO}H�GH�OD�G}O}WLRQ���GHO*�DX�QLYHDX�J|QH�*-%��D
SHUPLV�G LGHQWL®HU�XQ�VWDWXW�KRPR]\JRWH�FKH]�OD�IUDWULH�DORUV�TXH�QRWUH�SDWLHQW�SU}VHQWH�XQ�SUR®O�K}W}UR]\JRWH��8QH�$&3$�D�}W}�SUDWLTX}H���[��.
G $JLOHQW��SHUPHWWDQW�G }OLPLQHU�OD�SU}VHQFH�G XQ�G}V}TXLOLEUH�J}QRPLTXH�DVVRFL}H�v�FH�UHPDQLHPHQW�HW�GH�&19V�SDWKRJ|QHV�SRXYDQW�H[SOLTXHU�OH
WDEOHDX �SK}QRW\SLTXH �GH �QRWUH �SDWLHQW� �$LQVL� �XQ �H[RPH �FOLQLTXH �D �}W} �GRQF �U}DOLV} �v �O DLGH �GX �NLW �7UX6LJKW �2QH �G�,OOXPLQD� �$SU|V �®OWUDWLRQ �GHV
GRQQ}HV� �QRXV �DYRQV �LGHQWL®} �XQ �QRXYHDX �YDULDQW ��F������*�! �$� �DHFWDQW �OH �J|QH �+8:(���10B���������� �&H �J|QH� �VLWX} �VXU �OH �FKURPRVRPH
;S�������FRGH�SRXU�XQH�SURW}LQH�LPSOLTX}H�GDQV�OD�QHXURJHQ|VH�GX�FRUWH[�F}U}EUDO�YLD�OD�YRLH�1�0\F��&H�YDULDQW�DHFWH�OH�GRPDLQH�+(&7�'RPDLQ
XELTXLWLQ �OLJDVH� �XQ �GRPDLQH �KDXWHPHQW �FRQVHUY}� �TXL �FRQWU�OH �OD �GL}UHQFLDWLRQ �HW �OD �SUROLI}UDWLRQ �QHXUDOH� �6HORQ �OHV �FULW|UHV �G $&0*�$03� �FH
YDULDQW�HVW�DVVLJQ}�FODVVH����30��30��36��33���HW�UHWHQX�FRPPH�SUREDEOHPHQW�SDWKRJ|QH��'HV�U}DUUDQJHPHQWV�FKURPRVRPLTXHV�HW�GHV�PXWDWLRQV
IDX[�VHQV�RQW �}W}�UDSSRUW}V�v�FH�MRXU �FKH]�XQH�YLQJWDLQH�GH�SDWLHQWV �SU}VHQWDQW �XQH�G}®FLHQFH�LQWHOOHFWXHOOH �V\QGURPLTXH�V}Y|UH� �1RWUH�SDWLHQW
SDUWDJH�SOXVLHXUV�VLJQHV�HQ�FRPPXQ�DYHF�OHV�FDV�G}Mv�UDSSRUW}V�v�VDYRLU�OD�SHWLWH�WDLOOH��OD�FDUGLRSDWKLH��O DEVHQFH�GH�ODQJDJH��OD�VXUGLW}�HW�OD
SU}VHQFH �GH �VLJQHV �G\VPRUSKLTXHV �LQFOXDQW �XQ �IURQW �ERPE}� �XQ �}SLFDQWKXV� �GHV �\HX[ �HQIRQF}V� �XQH �O|YUH �VXS}ULHXUH �®QH �HW �XQ �QH] �EXOEHX[� �$
WUDYHUV�FH�WUDYDLO� �QRXV�UDSSRUWRQV�O DVVRFLDWLRQ�FRQFRPLWDQWH�G XQH�LQYHUVLRQ�FKURPRVRPLTXH�IDPLOLDOH��XQH�PXWDWLRQ�GX�J|QH�*-%� �HW�G XQ
QRXYHDX�YDULDQW�GX�J|QH�+8:(�� �1RV�U}VXOWDWV�DSSXLHQW�O LPSOLFDWLRQ�GX�J|QH�+8:(� �GDQV�OD�SK\VLRSDWKRORJLH�GH�OD�G}®FLHQFH�LQWHOOHFWXHOOH�HW
DFFRUGHQW�XQH�DWWHQWLRQ�SDUWLFXOL|UH�v�OD�FRPSOH[LW}�GH�OD�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�GHYDQW�OD�FRPRUELGLW}�GH�SOXVLHXUV�DQRPDOLHV�J}Q}WLTXHV
DX�VHLQ�GHV�IDPLOOHV�FRQVDQJXLQHV�



0$/$',(6�266(86(6�(7�'(�/$�3($8 5DQLD�6DNND

���������/D�G\VSODVLH�PDQGLEXOR�DFUDOH�DYHF�OLSRG\VWURSKLH�GH�W\SH�$���$�SURSRV�GxXQ�FDV�IDPLOLDO

$XWHXUV��

5DQLD�6DNND���������=DKUD�6DLGDQL������1DKOD�.HFKLFKH������0HGLKD�7UDEHOVL������+}OD�0DUPRXFK����

���8QLW}�GH�UHFKHUFKH�GH�*}Q}WLTXH�HW�PDODGLHV�GH�O HQIDQW�85��(6����)DFXOW}�GH�P}GHFLQH�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH
���&KLUXUJLH�S}GLDWULTXH��+�SLWDO�)DWWRXPD�%RXUJXLED�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH
���*\Q}FRORJLH�REVW}WULTXH��+�SLWDO�)DWWRXPD�%RXUJXLED�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�K}U}GLWDLUHV�HW�FRQJ}QLWDOHV��+�SLWDO�&KDUOHV�1LFROOHV��7XQLV��7XQLVLH��7XQLV��7XQLVLH
���6HUYLFH�G (QGRFULQRORJLH�HW�GH�0}GHFLQH�LQWHUQH��+�SLWDO�)DWWRXPD�%RXUJXLED�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH

0RWV�FOHIV���'\VSODVLH�PDQGLEXOR�DFUDOH�DYHF�OLSRG\VWURSKLH�GH�W\SH�$�+RUPRQH�GH�FURLVVDQFH�*|QH�/01$

5mVXPm��

/D�G\VSODVLH�PDQGLEXOR�DFUDOH�DYHF�OLSRG\VWURSKLH�GH�W\SH�$��0$'$��20,0����������HVW�XQH�SDWKRORJLH�DXWRVRPLTXH�U}FHVVLYH�UDUH�FDUDFW}ULV}H
SDU�XQH�G\VPRUSKLH�FUxQLR�IDFLDOH��XQH�OLSRG\VWURSKLH�GH�W\SH�$��XQH�G\VSODVLH�FODYLFXODLUH�HW�XQH�DFUR�RVW}RO\VH��&HWWH�SDWKRORJLH�HVW�GXH�v
PXWDWLRQV�IDX[�VHQV��v�O }WDW�KRPR]\JRWH�RX�K}W}UR]\JRWH�FRPSRVLWH�GX�J|QH�/01$��1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�IUDWULH�DWWHLQWH�GH�0$'$�
LVVXH�GH�SDUHQWV�FRXVLQV�JHUPDLQV�HW�FRPSRV}H�G XQH�®OOH�HW�GH�GHX[�JDU{RQV��xJ}V�UHVSHFWLYHPHQW�GH����DQV�����DQV�HW���DQV�HW���PRLV��9HUV�O xJH
GH���DQV��OHV�SDUHQWV�RQW�UHPDUTX}�XQH�G}IRUPDWLRQ�SURJUHVVLYH�GHV�GRLJWV�HW�XQH�FRQVWLSDWLRQ�FKURQLTXH�FKH]�OHXUV�HQIDQWV��$�O H[DPHQ��XQH
G\VPRUSKLH�IDFLDOH�HW�VTXHOHWWLTXH�VLPLODLUH�}WDLW�SU}VHQWH�FKH]�OD�IUDWULH�HW�D�DVVRFL}��SULQFLSDOHPHQW��DX�QLYHDX�GH�OD�IDFH���GHV�\HX[�SUR}PLQHQWV��
XQ�QH]�FRXUW�HW�}WURLW���XQH�SHWLWH�ERXFKH�DYHF�XQH�RXYHUWXUH�OLPLW}H���XQ�FKHYDXFKHPHQW�GHQWDLUH�V}Y|UH�HW�XQ�PLFURU}WURJQDWLVPH�PDUTX}H��DX
QLYHDX�GX�WKRUD[���XQH�G}IRUPDWLRQ�HQ�FORFKH�DYHF�XQH�GLPLQXWLRQ�GH�OD�GLVWDQFH�ELDFURPLDOH�HW�DX�QLYHDX�GHV�PHPEUHV���XQH�OLSRG\VWURSKLH�DFUDOH
HW�GHV�GRLJWV�FRXUWV�DYHF�GHV�SKDODQJHV�GLVWDOHV�FRXUWHV�HW�DUURQGLHV��8QH�SLJPHQWDWLRQ�FXWDQ}H�HQ�PRWWHV�}WDLW�PDUTX}H�DX�QLYHDX�GX�GRV�GHV
PDLQV��/HV�UDGLRJUDSKLHV�GX�VTXHOHWWH�RQW�PRQWU}��HVVHQWLHOOHPHQW��GHV�VXWXUHV�FUxQLHQQHV�ODUJHV��GHV�RV�ZRUPLHQV�RFFLSLWDX[��XQH�K\SRSODVLH
PDQGLEXODLUH��XQH�G\VSODVLH�FODYLFXODLUH�HW�XQH�DFUR�RVW}RO\VH�GHV�SKDODQJHV�GLVWDOHV��/HV�LQYHVWLJDWLRQV�HQGRFULQLHQQHV�G XQ�UHWDUG�GH�FURLVVDQFH
SRVWQDWDO�FKH]�WRXWH�OD�IUDWULH�RQW�PRQWU}�XQ�G}®FLW�GH�O
KRUPRQH�GH�FURLVVDQFH��/D�V�XU�D��SU}VHQW}�DXVVL�XQ�UHWDUG�SXEHUWDLUH��/ ,50�K\SRSK\VDLUH
}WDLW�QRUPDOH��/ }WXGH�PRO}FXODLUH�D�WURXY}�OD�PXWDWLRQ�F�����*!$��S��$UJ���+LV�GX�J|QH�/01$��v�O }WDW�KRPR]\JRWH�FKH]�WRXWH�OD�IUDWULH�HW�v�O }WDW
K}W}UR]\JRWH�FKH]�OHV�SDUHQWV��(Q�FRQFOXVLRQ��0$'$�HVW�XQH�PDODGLH�PXOWLV\VW}PLTXH�SURJUHVVLYH�TXL�Q}FHVVLWH�XQH�SULVH�HQ�FKDUJH�JOREDOH�HW
PXOWLGLVFLSOLQDLUH � �SRXU � �G}SLVWHU �HW �WUDLWHU �SU}FRFHPHQW �OHV �FRPSOLFDWLRQV �HVVHQWLHOOHPHQW �HQGRFULQR�P}WDEROLTXHV� �EXFFR�GHQWDLUHV �HW
RUWKRS}GLTXHV�

3LlFH�MRLQWH���DEVWUDFWB0$'$BSRVWHU�}OHFWURQLTXH�GRF[



0$/$',(6�&$5',29$6&8/$,5(6 QDGLD�RXOG�RXDOL

���������8Q�H[HPSOH�GH�FRUUmODWLRQ�JmQRW\SH�SKmQRW\SH�GDQV�OH�V\QGURPH�GH�0DUIDQ���YHUV�XQH�SULVH�HQ�FKDUJH�LQGLYLGXDOLVmH

$XWHXUV��

1DGLD�28/'�28$/,������6DEULQH�-$'28,������3DXOLQH�$51$8'������1DGLQH�+$11$������0DULD�7&+,7&+,1$='(������0DXG�/DQJHRLV������<YHV�'8/$&�����
&DWKHULQH�%2,/($8������2OLYLHU�0,//(521������/DXUHQW�*28<$����

���&RHXU�9DLVVHDX[��+�SLWDO�%LFKDW��3$5,6��)UDQFH
���G}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�%LFKDW��3$5,6��)UDQFH
���FDUGLRORJLH��&+8�7RXORXVH��728/286(��)UDQFH
���FDUGLRORJLH��+�SLWDO�%LFKDW��3$5,6��)UDQFH

0RWV�FOHIV���0DUIDQ��IEQ���J}QRW\SH��SKHQRW\SH��F\VWHLQH��RSKWDOPRORJLH��FDUGLRORJLH��VXUYHLOODQFH

5mVXPm��

,QWURGXFWLRQ

/H�V\QGURPH�GH�0DUIDQ�HVW�XQH�PDODGLH�JhQhWLTXH�DXWRVRPLTXH�GRPLQDQWH�GXH�d�GHV�PXWDWLRQV�KhWhUR]\JRWHV�GX�JgQH�)%1���/D�VhYhULWh�GHV
DWWHLQWHV�QRWDPPHQW�FDUGLRYDVFXODLUHV�HVW�WUgV�YDULDEOH�DOODQW�GH�OpDEVHQFH�GH�GLODWDWLRQ�DRUWLTXH�MXVTXpd�OD�GLVVHFWLRQ�DRUWLTXH�d�XQ�MHXQH�eJH�

1RXV �SUhVHQWRQV �OpH[HPSOH �GpXQH �FRUUhODWLRQ �JhQRW\SH�SKhQRW\SH �DYHF �OD �PXWDWLRQ �UhFXUUHQWH �S�$UJ���&\V �DVVRFLhH �d �XQH �DWWHLQWH
RSKWDOPRORJLTXH�VhYgUH�HW�VDQV�DWWHLQWH�FDUGLDTXH�

&HWWH�REVHUYDWLRQ�SRVH�OD�TXHVWLRQ�GX�VXLYL�FOLQLTXH�HW�GH�OD�QhFHVVLWh�GpXQH�SUhYHQWLRQ�GHV�FRPSOLFDWLRQV�DRUWLTXHV�FKH]�FHV�SDWLHQWV�

0DWhULHOV�HW�PhWKRGHV

3DUPL�WRXV�OHV�SDWLHQWV�YX�DX�PRLQV�XQH�IRLV�GDQV�OH�&HQWUH�GH�5hIhUHQFH�SRXU�OH�V\QGURPH�GH�0DUIDQ��FHX[�DYHF�OD�PXWDWLRQ�F����&�!�7�
S�$UJ���&\V��5���&��DUJLQLQH�UHPSODFhH�SDU�XQH�F\VWhLQH��VLWXhH�GDQV�OpH[RQ���GX�JgQH�)%1���RQW�hWh�VhOHFWLRQQhV�

&HV�SDWLHQWV�RQW�HX�XQH�hFKRJUDSKLH�FDUGLDTXH��XQ�H[DPHQ�d�ODPSH�d�IHQWH�HW�XQ�H[DPHQ�UKXPDWRORJLTXH�RX�ShGLDWULTXH�

/D�VhYhULWh�GH�OpDWWHLQWH�FOLQLTXH�HVW�GhILQLH�SDU��

�/D�VXUYHQXH�GpXQH�GLVVHFWLRQ�DRUWLTXH��XQ�DQWhFhGHQW�GH�FKLUXUJLH�DRUWLTXH�SUhYHQWLYH�HW�OH�GHJUh�GH�GLODWDWLRQ�DRUWLTXH�H[SULPhH�SDU�OH�=�VFRUH
�=��VHORQ�&DPSHQV�

�OH�FDOFXO�GX�VFRUH�V\VWhPLTXH�VHORQ�*KHQW��*��DILQ�GphYDOXHU�OpDWWHLQWH�VTXHOHWWLTXH

�OD�SUhVHQFH�GpXQH�HFWRSLH�GX�FULVWDOOLQ�HW�OHV�DQWhFhGHQWV�GH�FKLUXUJLH�GX�FULVWDOOLQ�

/pDQDO\VH�GH�ELRORJLH�PROhFXODLUH�D�hWh�UhDOLVhH�SDU�XQ�VhTXHQfDJH�1*6�GpXQ�SDQHO�GH����JgQHV�LQFOXDQW�OH�JgQH�)%1��FKH]�OHV�FDV�LQGH[�HW�SDU
VhTXHQfDJH�6DQJHU�FKH]�OHV�DSSDUHQWhV�

5hVXOWDWV

���SDWLHQWV�LVVXV�GH���IDPLOOHV�LQGhSHQGDQWHV�HW�SRUWHXUV�GH�OD�PXWDWLRQ�S�$UJ���&\V��RQW�hWh�UHWURXYhV�SDUPL������SDWLHQWV�DYHF�XQH�PXWDWLRQ
)%1��LGHQWLILhH��,OV�RQW�HQWUH���d����DQV��eJH�PR\HQ�GH����DQV��HW�VRQW�SRXU�PRLWLh�GHV�KRPPHV

6XU�OH�SODQ�FDUGLRORJLTXH��DXFXQ�DGXOWH�Q D�SU}VHQW}�GH�GLVVHFWLRQ�DRUWLTXH�QL�GH�GLODWDWLRQ�DRUWLTXH�Q}FHVVLWDQW�XQH�FKLUXUJLH�DRUWLTXH
SU}YHQWLYH��/D�GLODWDWLRQ�DRUWLTXH�HVW�DEVHQWH�FKH]���������������DGXOWHV��GRQW�GHX[�RQW�SOXV�GH����DQV��=�������/D�GLODWDWLRQ�DRUWLTXH�HVW
PRG}U}H�FKH]�OHV���DGXOWHV�UHVWDQWV��������������=������HW�DXFXQ�QH�SU}VHQWH�GH�GLODWDWLRQ�LPSRUWDQWH��=�!����

6XU�OH�SODQ�RSKWDOPRORJLTXH��������SDWLHQWV�������RQW�XQH�HFWRSLH�GX�FULVWDOOLQ��SDUPL�HX[������RQW�}W}�RS}U}V�GHV�FULVWDOOLQV�

6XU�OH�SODQ�UKXPDWRORJLTXH�������SDWLHQW������D�XQH�DWWHLQWH�PDMHXUH��*�!����

&RQFOXVLRQ

$�O LQYHUVH�GH�OD�SRSXODWLRQ�JOREDOH�GHV�SDWLHQWV�0DUIDQ��OD�SRSXODWLRQ�SRUWHXVH�GH�OD�PXWDWLRQ�S�$UJ���&\V�SU}VHQWH�XQ�SK}QRW\SH
SU}YLVLEOH�DYHF�GHV�VLJQHV�RSKWDOPRORJLTXHV�PDMHXUV�TXDVL�V\VW}PDWLTXHV�HW�GHV�DWWHLQWHV�UKXPDWRORJLTXHV�HW�FDUGLDTXH�PLQLPHV�RX
DEVHQWHV�

&HV�U}VXOWDWV�SRVHQW�OD�TXHVWLRQ�GX�E}Q}®FH�GX�WUDLWHPHQW�FDUGLRSURWHFWHXU�SU}YHQWLI��GHV�FRQWUH�LQGLFDWLRQV�VSRUWLYHV�HW�GHV�SU}FDXWLRQV
HQ�FDV�GH�JURVVHVVH�GDQV�FH�JURXSH�GH�SDWLHQWV��&HV�U}VXOWDWV�SU}OLPLQDLUHV�GRLYHQW�~WUH�UHQIRUF}V�SDU�XQH�}WXGH�GH�FRUU}ODWLRQ�J}QRW\SH�
SK}QRW\SH�VXU�XQH�SOXV�JUDQGH�SRSXODWLRQ�



%,2,1)250$7,48(��1289(//(6
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9LUJLQLH�&KHVQDLV

���������6mTXHQkDJH�Gx$'1�QDWLI�GmGLm�h�OxmWXGH�GX�PLFURELRPH�VXU�OH�0LQ,21�d���UHWRXU�GxH[SmULHQFH�GH�OD�SDLOODVVH�h
OxDVVLJQDWLRQ�WD[RQRPLTXH

$XWHXUV��

6}JRO|QH�'LU\������9LUJLQLH�&KHVQDLV������/}R�'
$JDWD������(PPDQXHO�*LOVRQ������(ULF�*LQRX[����

���5	'��/LIH�DQG�6RIW��/H�3OHVVLV�5RELQVRQ��)UDQFH

0RWV�FOHIV���6KRWJXQ�VHTXHQFLQJ��1DQRSRUH��0LFURELRPH

5mVXPm��

/H�PLFURELRPH�HVW�XQ�DFWHXU�PDMHXU�GDQV�OD�U}JXODWLRQ�GH�OD�SK\VLRORJLH�FKH]�O KRPPH��/ H[SORUDWLRQ�GX�PLFURELRPH�G XQ�}FKDQWLOORQ�HVW�VRXYHQW
U}DOLV}�JUxFH�DX�V}TXHQ{DJH�GH�WRXW�RX�SDUWLH�GX�J|QH�FRGDQW�SRXU�O $51���6�TXL�HVW�XQ�J|QH�FRQVHUY}�DX�VHLQ�GHV�EDFW}ULHV��8QH�DXWUH�DSSURFKH
SOXV�FR�WHXVH�FRQVLVWH�v�V}TXHQFHU�WRXW�O $'1�G XQ�}FKDQWLOORQ��ZKROH�JHQRPH�VKRWJXQ�VHTXHQFLQJ��HW �SHUPHW�G DFF}GHU�v�O HQVHPEOH�GX
PLFURELRPH��LQFOXDQW�GRQF�OHV�EDFW}ULHV�PDLV�DXVVL�OHV�PLFURRUJDQLVPHV�HXFDU\RWHV�XQLFHOOXODLUHV��H[���OHYXUHV��HW�OHV�YLUXV�SKDJHV��(OOH�DSSRUWH
DLQVL�XQH�PHLOOHXUH�GHVFULSWLRQ�GH�OD�GLYHUVLW}�G XQ�}FKDQWLOORQ�WRXW�HQ�IRXUQLVVDQW�G DXWUHV�LQIRUPDWLRQV�WHOOHV�TXH�O DQDO\VH�IRQFWLRQQHOOH��/ }WXGH
GX�PLFURELRPH�G XQ�LQGLYLGX�SU}VHQWH�GH�PXOWLSOH�LQW}U~W�HQ�FOLQLTXH��HQ�SHUPHWWDQW�SDU�H[HPSOH�G H[SOLTXHU�FHUWDLQV�SK}QRW\SHV�SDWKRORJLTXHV
WHOV�TXH�O LQIHUWLOLW}�RX�OD�U}SRQVH�v�FHUWDLQV�WUDLWHPHQW�G��v�GHV�P}FDQLVPHV�P}WDEROLVPHV�YDULDEOHV�GHV�P}GLFDPHQWV�VHORQ�OH�PLFURELRWH�

1RXV�DYRQV�XWLOLV}�OD�WHFKQRORJLH�1DQRSRUHf�D®Q�GH�U}DOLVHU�GHV�V}TXHQ{DJHV�HQ�ORQJ�UHDG�GH�WRXW�O $'1�QDWLI�G XQ�}FKDQWLOORQ��1RXV�DYRQV�U}DOLV}
SOXVLHXUV�WHVWV�GH�V}TXHQ{DJH�GH�PRFNV�ELRORJLTXH�HQ�IDLVDQW�YDULHU�DXVVL�ELHQ�OHV�}WDSHV�GH�SU}SDUDWLRQ�GHV�}FKDQWLOORQV��P}WKRGHV�G H[WUDFWLRQ
G $'1¤��TXH�OHV�}WDSHV�ELRLQIRUPDWLTXHV��EDVH�FDOOLQJ��DVVLJQDWLRQ�WD[RQRPLTXH¤���1RXV�DYRQV�DLQVL�SX�REVHUYHU�GHV�UHQGHPHQWV�YDULDEOHV
�IDFWHXU���GH�GL}UHQFH��VHORQ�OH�W\SH�G H[WUDFWLRQ�GH�O $'1��1RXV�DYRQV�}JDOHPHQW�REVHUY}�O LPSRUWDQFH�GH�OD�TXDOLW}�GH�OD�EDVH�GH�GRQQ}HV�GH
U}I}UHQFH�XWLOLV}H�ORUV�GH�O DVVLJQDWLRQ�WD[RQRPLTXH��QRPEUH�GH�FRQWLJV��WDLOOH�GHV�J}QRPHV¤���6XU�OHV�U}VXOWDWV�GH�PRFN�FRPSUHQDQW�HQWUH���v���
HVS|FHV��QRXV�DYRQV�v�FKDTXH�IRLV�LGHQWL®}V�WRXWHV�OHV�HVS|FHV�EDFW}ULHQQHV�DWWHQGXHV��VDQV�DMRXW�GH�EUXLW�G HVS|FHV�VXSSO}PHQWDLUH��1RXV�DYRQV
REWHQX�GHV�IDFWHXUV�GH�FRUU}ODWLRQ�DOODQW�GH������v�������VSHDUPDQ���'HV�V}TXHQ{DJHV�GH�PLFURELRWH�GH�SHDX��QRXV�DYRQV�LGHQWL®}�GHV�EDFW}ULHV
FRK}UHQWHV�DYHF�FH�TXL�HVW�G}FULW�GDQV�OD�OLWW}UDWXUH��8QH�FRUU}ODWLRQ�GH������D�}W}�REWHQX�HQWUH�OHV�MRXHV�GURLWH�HW�JDXFKH�GHV�GRQQHXUV��YDOLGDQW
DLQVL�OHV�U}VXOWDWV�G DVVLJQDWLRQ�WD[RQRPLTXH�REWHQX�

&HWWH�}WXGH�QRXV�D�SHUPLV�GH�FRPSDUHU�GL}UHQWHV�VWUDW}JLHV�G DQDO\VH�HW�GH�G}WHUPLQHU�OD�PHLOOHXUH�DSSURFKH�SRXU�O DVVLJQDWLRQ�WD[RQRPLTXH�HW
OD �TXDQWL®FDWLRQ �GHV �HVS|FHV �G XQ �}FKDQWLOORQ� �1RV �GL}UHQWHV �PLVHV �DX �SRLQW �RQW �SHUPLV �G DERXWLU �v �XQ �ZRUN¯RZ �SHUPHWWDQW �G REWHQLU �XQH
GHVFULSWLRQ�FRPSO|WH�G XQ�}FKDQWLOORQ�HQ�n�MRXUQ}H�GHSXLV�OH�SU}O|YHPHQW�ELRORJLTXH�MXVTX v�OD�J}Q}UDWLRQ�GX�UDSSRUW�WD[RQRPLTXH�
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$GULHQ�%RUJHO

���������$GDSWDWLRQ�GHV�UHFRPPDQGDWLRQV�LQWHUQDWLRQDOHV��$&0*�$03��SRXU�OxLQWHUSUmWDWLRQ�GHV�YDULDQWV�GDQV�OH�JlQH�7(5&
LPSOLTXm�GDQV�OHV�WmORPmURSDWKLHV�

$XWHXUV��

$GULHQ�%RUJHO������,EUDKLPD�%D���������<DQQ�3RQW\������&KULVWHOOH�0}QDUG������&ODLUH�2XGLQ������6\OYLH�$OJODYH������$EGRXO�.DULP�'LDOOR������&HFLOH
)RXUUDJH������(ORGLH�/DLQH\������5DSKDHO�%RULH������%UXQR�&UHVWDQL���������9LQFHQW�&RWWLQ������)ORUH�6LFUH�GH�)RQWEUXQH������5HJLV�3HDXOW�'H�/D�7RXU
�����7KLHUU\�/HEODQF�������$XU}OLH�3OHVVLHU�������&DWKHULQH�%RLOHDX������&DUROLQH�.DQQHQJLHVVHU�������

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�%LFKDW���&ODXGH�%HUQDUG��3DULV��)UDQFH
���,16(50�805������+�SLWDO�%LFKDW���&ODXGH�%HUQDUG��3DULV��)UDQFH
���&156�$0,%LR�7HDP�/DERUDWRLUH�G
,QIRUPDWLTXH�GH�O
(FROH�3RO\WHFKQLTXH��(FROH�3RO\WHFKQLTXH��3DODLVHDX��)UDQFH
�����,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���/DERUDWRLUH�G
+}PDWRORJLH�ELRORJLTXH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH��+�SLWDO�%LFKDW���&ODXGH�%HUQDUG��3DULV��)UDQFH
���,16(50�805������+�SLWDO�%LFKDW���&ODXGH�%HUQDUG��SDULV��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH��&+8�/\RQ�+&/��/\RQ��)UDQFH
���6HUYLFH�G
+}PDWRORJLH�*UHH��+�SLWDO�6DLQW�/RXLV��3DULV��)UDQFH
����6HUYLFH�G
+}PDWR�LPPXQRORJLH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
����6HUYLFH�G
K}SDWRORJLH��+�SLWDO�%HDXMRQ��3DULV��)UDQFH

0RWV�FOHIV���&ODVVL®FDWLRQ�$&0*�$03��7(5&��W}ORP}URSDWKLH��YDULDQW�GH�VLJQL®FDWLRQ�LQFRQQX��986

5mVXPm��

/ $PHULFDQ �&ROOHJH �RI �0HGLFDO �*HQHWLFV �DQG �*HQRPLFV �HW � �O $VVRFLDWLRQ �IRU �0ROHFXODU �3DWKRORJ\ ��$&0*�$03� �RQW �SURSRV} �HQ ����� �GHV
UHFRPPDQGDWLRQV�YLVDQW�v�KDUPRQLVHU�O LQWHUSU}WDWLRQ�GH�YDULDQWV�HW�OH�UHQGX�GH�U}VXOWDW�HQWUH�OHV�GL}UHQWV�ODERUDWRLUHV�GH�GLDJQRVWLF��1}DQPRLQV
FHV�SUDWLTXHV�QH�VRQW �SDV�VS}FL®TXHV�G XQ�J|QH� �1RXV�SURSRVRQV�XQH�DGDSWDWLRQ�GHV�UHFRPPDQGDWLRQV�SRXU �OH �J|QH�7(5&� �FRGDQW �XQ�$51�QRQ
WUDGXLW�HW�LPSOLTX}�GDQV�OHV�W}ORP}URSDWKLHV�

1RXV�DYRQV�U}SHUWRUL}�����YDULDQWV�GH�7(5&�SURYHQDQW�GH�OD�EDVH�GH�GRQQ}HV�7HORPHUH�'DWDEDVH�UHJURXSDQW�OHV�YDULDQWV�G}FULWV�GDQV�OD�OLWW}UDWXUH�
DLQVL �TXH�GH�QRWUH�ODERUDWRLUH�GH�GLDJQRVWLF� �$X�WRWDO� �����SDWLHQWV�RQW�}W}�DQDO\V}V�HQ�IRQFWLRQ�GH�OHXUV�SU}VHQWDWLRQV�FOLQLTXHV��DWWHLQWHV
UHVSLUDWRLUH��K}PDWRORJLTXH��FXWDQ}H�HW�DXWUHV���GH�OHXU�KLVWRLUH�IDPLOLDOH�HW�GHV�GRQQ}HV�IRQFWLRQQHOOHV�GLVSRQLEOHV��OD�PHVXUH�GH�OD�ORQJXHXU�GHV
W}ORP|UHV�SDU�6RXWKHUQ�%ORW�RX�)ORZ�),6+�HW�OD�PHVXUH�GH�O DFWLYLW}�GH�OD�W}ORP}UDVH�SDU�7HORPHULF�UHSHDW�DPSOLnFDWLRQ�SURWRFRO�RX�75$3��

/ H[KDXVWLYLW}�HW�OH�FRQWHQX�GHV�FULW|UHV�DFWXHOV�GH�FODVVL®FDWLRQ�QH�VRQW�SDV�DGDSW}V�DX[�FDUDFW}ULVWLTXHV�GH�7(5&���OH�EXW�GH�QRWUH�WUDYDLO�D�}W}�GH
FU}HU�XQH�FODVVL®FDWLRQ�DYHF�GHV�FULW|UHV�UHYXV�HW�RSWLPLV}V�SRXU�FH�J|QH�

(Q�FRPSDUDQW�OD�FODVVL®FDWLRQ�$&0*�$03�GH������HW�FHOOH�DGDSW}H�v�7(5&� ����YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��FODVVH����RQW�}W}�UHFODVV}V�HQ
YDULDQWV�SUREDEOHPHQW�SDWKRJ|QHV��FODVVH�����HW����YDULDQWV�SUREDEOHPHQW�SDWKRJ|QHV�HQ�YDULDQWV�GH�SDWKRJ|QHV��FODVVH�����/H�QRPEUH�GH�YDULDQWV
E}QLQ�Q D�SDV�FKDQJ}��2Q�REWLHQW�OD�P~PH�FODVVH�GH�SDWKRJ}QLFLW}�SRXU�XQ�YDULDQW�GRQQ}�GDQV�����GHV�FDV�

/D�SDUW�HQFRUH�LPSRUWDQWH�GH�986���������UHVWDQW�DSU|V�O DSSOLFDWLRQ�GHV�FULW|UHV�UHYXV�SHXW�V H[SOLTXHU�G XQH�SDUW�SDU�OD�VXUYHQXH�WDUGLYH�GHV
W}ORP}URSDWKLHV�GDQV�OD�SRSXODWLRQ�J}Q}UDOH�HW�VD�YDULDELOLW}�G H[SUHVVLRQ��FH�TXL�OLPLWH�OHV�}WXGHV�GH�V}JU}JDWLRQ��IDPLOLDOHV��HW�G DXWUH�SDUW�SDU�OD
GL°FXOW}�GH�PLVH�DX�SRLQW�GHV�WHVWV�IRQFWLRQQHOV�D®Q�G }WXGLHU�O HHW�LQ�YLWUR�GH�FHV�YDULDQWV��/HV�RXWLOV�GH�SU}GLFWLRQ�GH�O HHW�VXU�O $51�GLVSRQLEOH
HQ�OLJQH�FRQVWLWXHQW�XQH�DLGH�OLPLW}H��8QH�}WXGH�GH�PRG}OLVDWLRQ�LQ�VLOLFR�GH�O HHW�GHV�YDULDQWV�VXU�OD�VWUXFWXUH�GH�7(5&�HQ�FROODERUDWLRQ�DYHF�GHV
FKHUFKHXUV��$0,%LR�WHDP�/DERUDWRLUH�G
,QIRUPDWLTXH�GH�O
(FROH�3RO\WHFKQLTXH��QRXV�DSSRUWH�GHV�DUJXPHQWV�SRXU�FRQFOXUH�VXU�OD�SDWKRJ}QLFLW}�GH
FHV�FODVVHV���

/HV�PRGL®FDWLRQV�DSSRUW}HV�DX[�UHFRPPDQGDWLRQV�J}Q}UDOHV�GH�O $&0*�RQW�PRQWU}�TXH�OHV��GL}UHQWV�J|QHV�UHTXL|UHQW�GHV�DUJXPHQWV�DGDSW}V�v
OHXUV�SDUWLFXODULW}V�D®Q�GH�PLHX[�LQWHUSU}WHU�OHXUV�YDULDQWV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 1HVULQH�.(5.(1,

���������1RXYHOOH�PXWDWLRQ�GX�JlQH�0(&3��GDQV�OH�V\QGURPH�GH�5HWW

$XWHXUV��

1HVULQH�.(5.(1,������0HGLKD�75$%(/6,���������)DRX]L�0$$=28/���������$PLUD�=$1$7,������,QHV�28(57(1,���������5LP�0(''(%���������$LGD�528,66,�����
,FKUDI�.5$28$������0DKHU�.+$55$7������5LGKD�0
5$'�������

���/DERUDWRLUH�GH�J}Q}WLTXH�KXPDLQH��)DFXOW}�GH�P}GHFLQH�GH�7XQLV��8QLYHUVLW}�7XQLV�(O0DQDU��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GH�QHXURORJLH�GH�O HQIDQW�HW�GH�O DGROHVFHQW��,QVWLWXW�0RQJL�%(1�+0,'$��7XQLV��7XQLVLH

0RWV�FOHIV���0(&3���V\QGURPH�GH�5HWW��PXWDWLRQ��V}TXHQ{DJH�6DQJHU

5mVXPm��

,QWURGXFWLRQ��

/H �V\QGURPH �GH �5HWW ��577� �0,0 ��������� �HVW �XQ �WURXEOH �QHXURG}YHORSSHPHQWDO �SURJUHVVLI �TXL �WRXFKH �SUHVTXH �H[FOXVLYHPHQW �OHV �®OOHV� �,O �VH
WUDQVPHW�VHORQ�OH�PRGH�GRPLQDQW�OL}�v�O ;��DYHF�XQH�SU}YDOHQFH�GH��������������������6HORQ�OHV�FULW|UHV�GH�GLDJQRVWLF�FOLQLTXH��RQ�GLVWLQJXH�OD
IRUPH�W\SLTXH�HW�OD�IRUPH�DW\SLTXH�

/HV�PXWDWLRQV�GX�J|QH�0(&3���;T����VRQW�UHVSRQVDEOHV�GH����������GHV�5HWW�W\SLTXHV�HW���������GHV�5HWW�DW\SLTXHV�

'DQV�FH�WUDYDLO��RQ�SURSRVH�XQH�DQDO\VH�FOLQLTXH�HW�J}Q}WLTXH�G XQH�FRKRUWH�GH�SDWLHQWHV�VXLYLHV�SRXU�XQ�577�SDU�PXWDWLRQ�GX�J|QH�0(&3��

3DWLHQWV�HW�PmWKRGHV��

(WXGH�FOLQLTXH�HW�J}Q}WLTXH��SDU�V}TXHQ{DJH�GHV�H[RQV�FRGDQWV�GX�J|QH�0(&3���GH����SDWLHQWHV�VXLYLHV�SRXU�VXVSLFLRQ�GH�577�

5mVXOWDWV��

������GH�QRV�SDWLHQWHV�U}SRQGDLHQW�DX[�FULW|UHV�GLDJQRVWLTXHV�GX�V\QGURPH�GH�5HWW��GRQW����W\SLTXHV�HW���DW\SLTXHV����IUXVWHV����369��OD�IRUPH
DYHF�ODQJDJH�SU}VHUY}��HW���FRQJ}QLWDOH��

/H�V}TXHQ{DJH�GX�J|QH�0(&3��D�SHUPLV�GH�U}Y}OHU���PXWDWLRQV�FKH]�OHV�577�W\SLTXHV�����QRQ�VHQV��S�5���;��S�5���;��S�5���;��HW�XQH�IUDPHVKLIW
�S�.���3IV���GH�O H[RQ���HW���IDX[�VHQV��S�5���:��S�7���0��S�5���&��WRXFKDQW�OHV�H[RQV���HW����&HV�PXWDWLRQV�VRQW�SU}DODEOHPHQW�G}FULWHV�DXVVL
ELHQ�GDQV�OHV�5HWW�W\SLTXHV�TX DW\SLTXHV�

3DUPL�OHV�SDWLHQWHV�DYHF�OD�IRUPH�IUXVWH����DYDLHQW�OD�PXWDWLRQ�S�5���&����SDWLHQWH�DYDLW�OD�PXWDWLRQ�QRQ�VHQV�S�5���;��UHWURXY}H�DXVVL�FKH]�XQH
SDWLHQWH�369��HW�XQH�DYDLW�XQH�PXWDWLRQ�QRQ�SU}DODEOHPHQW�G}FULWH�v�W\SH�GH�G}O}WLRQ�G XQH�EDVH�DX�QLYHDX�GH�O H[RQ����&HWWH�YDULDWLRQ�G}FDODQW�OH
FDGUH�GH�OHFWXUH�D�}W}�SU}GLWH�FRPPH�SDWKRJ|QH�SDU�O DQDO\VH�LQ�VLOLFR��0XWDWLRQ�7DVWHU��0XW3UHG�LQGHO�HW�3URYHDQ���/ DXWUH�SDWLHQWH�369�DYDLW�OD
PXWDWLRQ�S�5���;��/D�SDWLHQWH��D\DQW�XQH�IRUPH�FRQJ}QLWDOH��DYDLW�OD�PXWDWLRQ�S�6��;�KDELWXHOOHPHQW�G}FULWH�GDQV�OD�IRUPH�W\SLTXH�

&KH]�OHV���SDWLHQWHV�577���QRXV�DYRQV�LGHQWL®}�OHV�PXWDWLRQV�S�5���&��S�5���+��S�5���;�HW�S�4���$IV���

&RQFOXVLRQV��

/D�FRQ®UPDWLRQ�PRO}FXODLUH�GX�V\QGURPH�GH�5HWW�FKH]�GHV�SDWLHQWHV�v�VFRUH�FOLQLTXH�Q}JDWLI��VRXOLJQH�O LQW}U~W�GH�UHYRLU�OHV�FULW|UHV�GLDJQRVWLTXHV
GH�FH�V\QGURPH�GDQV�QRWUH�SRSXODWLRQ�

/D�G}WHFWLRQ�G XQH�QRXYHOOH�PXWDWLRQ��G}FDODQW�OH�FDGUH�GH�OHFWXUH�HW�WRXFKDQW�XQ�GRPDLQH�IRQFWLRQQHOOHPHQW�LPSRUWDQW��SHUPHW�G }ODUJLU�OH�VSHFWUH
PXWDWLRQQHO�GH�FH�J|QH��7RXWHIRLV��XQH�FRQ®UPDWLRQ�SDU�O }WXGH�IRQFWLRQQHOOH�UHVWH�Q}FHVVDLUH�

3LlFH�MRLQWH���1RXYHOOH�PXWDWLRQ�GX�J|QH�0(&3��GDQV�OH�V\QGURPH�GH�5HWW�GRF[



1(852*c1c7,48( $OLQH�9,1&(17

���������'HVFULSWLRQ�FOLQLTXH�HW�DQDO\VH�GH�FRUUmODWLRQ�SKmQRW\SH�JmQRW\SH�GDQV�XQH�FRKRUWH�GH�SDWLHQWV�DWWHLQWV�GxXQH
GmzFLHQFH�LQWHOOHFWXHOOH�OLmH�h�GHV�PXWDWLRQV�GX�JlQH�3$.�

$XWHXUV��

$OLQH�9,1&(17������0DULRQ�*(5$5'������'HOSKLQH�+(521������%HUWUDQG�,6,'25������1DWKDOLH�521&(������$P}OLH�3,721������6DQGULQH�*8<21������.HYLQ
'8$57(������-HDQ�9LDQQH\�%$51,(5������$QQLFN�7287$,1����

���*}Q}WLTXH�0}GLFDOH��&+8�%UHWRQQHDX���7RXUV��7RXUV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�&DHQ��&DHQ��)UDQFH
���*}Q}WLTXH�0}GLFDOH��$3+3���+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�%UHWRQQHDX���7RXUV��)UDQFH
���/DE��P}FDQLVPHV�J}Q}WLTXHV�GH�PDODGLHV�QHXURG}YHORSSHPHQWDOHV��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���1HXUR�36,��&156��8QLYHUVLW}�3DULV�6XG�����2UVD\��)UDQFH
���1HXUR�36,��&156��8QLYHUVLW\�3DULV�6XG��805������3DULV�6XG�����3DULV��)UDQFH

0RWV�FOHIV���0XWDWLRQV��3$.���'}®FLHQFH�LQWHOOHFWXHOOH�OL}H�v�O ;��3K}QRW\SH��*}QRW\SH��&OLQLTXH��1HXURG}YHORSSHPHQW��7URXEOHV�GX�FRPSRUWHPHQW�
0LFURF}SKDOLH��$J}Q}VLH�GX�FRUSV�FDOOHX[

5mVXPm��

/D�SU}YDOHQFH�GH�OD�G}®FLHQFH�LQWHOOHFWXHOOH��',��HVW�HVWLP}H�HQWUH���v����GH�OD�SRSXODWLRQ�J}Q}UDOH��&KH]�OHV�LQGLYLGXV�GH�VH[H�PDVFXOLQ���v����
GHV�',�VHUDLHQW�OL}HV�v�O ;��2Q�FRQQDLW�DFWXHOOHPHQW�����J|QHV�GH�',�VXU�OH�FKURPRVRPH�;��/H�SUHPLHU�YDULDQW�SDWKRJ|QH�UHWURXY}�GDQV�OH�J|QH
3$.���3���$FWLYDWHG�.LQDVH����HVW�XQ�YDULDQW�IDX[�VHQV�LGHQWL®}�SDU�$OOHQ�HW�DO��HQ������GDQV�XQH�IDPLOOH�GH�SDWLHQWV�DWWHLQWV�G XQH�',�OL}H�v�O ;��/HV
SDWLHQWV� �G}FULWV �FRPPH�SHX�G\VPRUSKLTXHV� �DYDLHQW �XQH�PLFURF}SKDOLH �HW �GHV�WURXEOHV �GX�FRPSRUWHPHQW� �K\SHUDFWLYLW} �GDQV�O HQIDQFH�HW
K}W}URDJUHVVLYLW}�v�O xJH�DGXOWH��1RWUH�}WXGH�PXOWLFHQWULTXH�U}WURVSHFWLYH�DYDLW�SRXU�REMHFWLI�GH�G}FULUH�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�GHV�SDWLHQWV
D\DQW�XQH�PXWDWLRQ�GDQV�OH�J|QH�3$.��SXLV�GH�IDLUH�XQH�DQDO\VH�GH�FRUU}ODWLRQ�SK}QRW\SH�J}QRW\SH��(OOH�D�SRUW}�VXU�GL[�SDWLHQWV�UHFUXW}V�HQ�)UDQFH
HW�TXDUDQWH�FLQT�SDWLHQWV�GH�OD�OLWW}UDWXUH��1RXV�DYRQV�UHWURXY}�XQH�',�QRQ�VS}FL®TXH�DVVRFL}H�v�XQH�K\SRWRQLH�GDQV�����GHV�FDV��XQ�UHWDUG�GH
ODQJDJH �GDQV ����� �XQH �PLFURF}SKDOLH �GDQV �����HW �GHV �U}¯H[HV �YLIV �GDQV �����GHV �FDV� �/HV �WURXEOHV �GX �FRPSRUWHPHQW �SU}VHQWV �FKH] �����GHV
SDWLHQWV�VRQW�DX�GHYDQW�GX�WDEOHDX�FOLQLTXH�DYHF�XQH�DXWR��RX�XQH�K}W}URDJUHVVLYLW}�GDQV�����GHV�FDV�HW�XQH�SV\FKRVH�GDQV�����GHV�FDV��6XU�OH
SODQ�PRUSKRORJLTXH��LO�Q H[LVWH�SDV�GH�FDUDFW|UHV�VS}FL®TXHV��PDLV�GHV�RUHLOOHV�ORQJXHV�VRQW�UHWURXY}HV�FKH]�����GHV�SDWLHQWV�HW�XQ�SDODLV�FUHX[
FKH] ����� �(Q®Q� �XQH �DJ}Q}VLH �GX �FRUSV �FDOOHX[ �HVW �UHWURXY}H �GDQV ���� �GHV �FDV �PDLV �SHX �GH �SDWLHQWV �RQW �HX �XQH �,50 �F}U}EUDOH� �$X �WRWDO� ���
SDWLHQWV�LVVXV�GH���IDPLOOHV�RQW�XQH�PXWDWLRQ�QXOOH�HW����SDWLHQWV�LVVXV�GH����IDPLOOHV�RQW�XQH�PXWDWLRQ�IDX[�VHQV��1RXV�Q DYRQV�SDV�PLV�HQ
}YLGHQFH�GH�FRUU}ODWLRQ �J}QRW\SH�SK}QRW\SH�VLJQL®FDWLYH� �QRWDPPHQW �OHV �SDWLHQWV �D\DQW �XQH�PXWDWLRQ �QXOOH �Q RQW �SDV �XQH�DWWHLQWH �FOLQLTXH�SOXV
V}Y|UH�TXH�OHV �DXWUHV� �8QH�QRXYHOOH �}WXGH�DYHF�XQ�SOXV �JUDQG�QRPEUH�GH�SDWLHQWV �HW �GDYDQWDJH�GH�GRQQ}HV�G LPDJHULH �F}U}EUDOH �VHUDLW
LQW}UHVVDQWH�SRXU�}YDOXHU�OD�IU}TXHQFH�GH�O DJ}Q}VLH�GX�FRUSV�FDOOHX[�HW�G}®QLU�VL�HOOH�HVW�OL}H�v�FHUWDLQV�W\SHV�GH�PXWDWLRQV�



0$/$',(6�0c7$%2/,48(6�(7
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1DGLD�*$*,

���������3DUWLFXODULWmV�ELRFKLPLTXHV�GxXQH�W\URVLQmPLH�W\SmH�KmSDWRUmQDOH�

$XWHXUV��

1DGLD�*$*,������$1,6�1$665$//$+�7$5$),������$0,5$�28=1$'-,������/\|FH�<$5*8,����

�����&+8�0XVWDSKD�G
$OJHU��$OJHU��)UDQFH

0RWV�FOHIV���/D�W\URVLQ}PLH�K}SDWRU}QDOH��W\URVLQ}PLH�K}U}GLWDLUH�GH�W\SH�,��7+,���)XPDU\ODF}WRDF}WDWH�+\GURODVH��)$+���6XFFLQ\ODF}WRQH��6$��

5mVXPm��

/D�W\URVLQ}PLH�K}SDWRU}QDOH�RX�W\URVLQ}PLH�K}U}GLWDLUH�GH�W\SH�,��7+,��HVW�XQH�PDODGLH�v�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��GXH�v�XQH�G}®FLHQFH
HQ�)XPDU\O�$F}WRDF}WDWH�+\GURODVH��)$+���HQ]\PH�LPSOLTX}H�GDQV�OD�GHUQL|UH�}WDSH�GX�FDWDEROLVPH�GH�OD�W\URVLQH��UHVSRQVDEOH�GH�O DFFXPXODWLRQ
GX�)XPDU\ODF}WRDF}WDWH��)$$���6XFFLQ\ODF}WRDF}WDWH��6$$��HW�GX�6XFFLQ\ODF}WRQH��6$��WR[LTXHV�SRXU�OH�IRLH�HW�OHV�UHLQV�

1RXV�UDSSRUWRQV�OH�FDV�GH�GHX[�MXPHDX[��GH�SDUHQWV�FRQVDQJXLQV��Q}V�v�WHUPH�HW�ELHQ�SRUWDQW�SU}VHQWDQW�GHV�DQW}F}GHQWV�GH�7+,�GDQV�OD�IUDWULH�
DGUHVV}V�v�QRWUH�QLYHDX�GDQV�OH�FDGUH�G XQ�G}SLVWDJH�FLEO}�GH�7+,�

�/H�GRVDJH�GX�6$�XULQDLUH��PDUTXHXU�SDWKRJQRPRQLTXH�GH�OD�PDODGLH��v����MRXUV�GH�YLH�HVW�UHYHQX�QRUPDO���������PRO�O���v�O xJH�GH���PRLV�OHV�GHX[
MXPHDX[ �SU}VHQWHQW �XQH �LQVX°VDQFH �K}SDWRFHOOXODLUH ��73 �� ��� �HW ���� �UHVSHFWLYHPHQW�� �XQ �GHX[L|PH �GRVDJH �GX �6$ �XULQDLUH �D �}W} �U}DOLV}� �OH
GLDJQRVWLF �GH �FHUWLWXGH �GH �OD �7+, �D �}W} �UHWHQX �GHYDQW �O }O}YDWLRQ �GX �WDX[ �GX �6$ �XULQDLUH �FKH] �OHV �GHX[ �JDU{RQV ��6$ �v ��� �HW ��� ��PRO�O
UHVSHFWLYHPHQW��

%LHQ�TXH�OH �GRVDJH�GX�6$�SHUPHW�G D°UPHU�DYHF�FHUWLWXGH�OH �GLDJQRVWLF �GH�OD �7+,� �O }O}YDWLRQ�GH�FH�GHUQLHU �FKH]�FHV�GHX[�MXPHDX[�Q D�SX�~WUH
G}WHFW}�TX DSU|V�GHX[�PRLV�GH�YLH��FRQWUDLUHPHQW�DX�IRUPHV�FODVVLTXHV�R��OH�WDX[�GH�6$�HVW�}OHY}�G|V�OD�QDLVVDQFH��&HWWH�YDULDELOLW}�G H[SUHVVLRQ
SHXW�~WUH�OL}H�v�O K}W}URJ}Q}LW}�GHV�PXWDWLRQV�LPSOLTX}HV�GDQV�OD�7+,�DLQVL�TX v�O DFWLRQ�GH�QRPEUHX[�IDFWHXUV�PRGL®FDWHXUV�HQFRUH�SHX�FRQQXV��(Q
HHW�SOXV�GH�����PXWDWLRQV�GX�J|QH�)$+�RQW�}W}�DVVRFL}HV�v�OD�7+,��PDLV�DXFXQH�FRUU}ODWLRQ�HQWUH�OH�J}QRW\SH�HW�OH�SK}QRW\SH�Q
D�}W}�UDSSRUW}H�

3LlFH�MRLQWH���3DUWLFXODULW}V�ELRFKLPLTXHV�G
XQH�W\URVLQ}PLH�W\S}H�K}SDWRU}QDOH�GRF[
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)UDQFLV�5RXVVHDX

���������'mYHORSSHPHQW�GxXQ�SDQHO�GH����PDUTXHXUV�SRXU�XQH�LGHQWLWRYLJLODQFH�GHV�mFKDQWLOORQV�DQDO\VmV�HQ�H[RPH�SDU�1*6

$XWHXUV��

)UDQFLV�5RXVVHDX������)UDQFLV�5RXVVHDX������-HDQ�)UDQ{RLV�7DO\������&ODLUH�3ORWRQ�1LFROOHW������0RKDPHG�7DRXGL������5D\PRQG�/DXUH����

���*}Q}WLTXH��(XUR®QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���,GHQWLWRYLJLODQFH��J}QRW\SDJH�613��1*6

5mVXPm��

/D�PDLWULVH�GH�O LGHQWLWRYLJLODQFH�HVW�XQ�}O}PHQW�FUXFLDO�HQ�ODERUDWRLUH�GH�GLDJQRVWLF�

1RXV�DYRQV�G}YHORSS}�XQH�DSSURFKH�FRQVLVWDQW�v�J}QRW\SHU����PDUTXHXUV�SRO\PRUSKHV��HW�v�FRPSDUHU�OHV�U}VXOWDWV�REWHQXV�v�FHX[�G}WHUPLQ}V�SDU
OD�WHFKQLTXH�SULQFLSDOH��H[RPH��613�DUUD\�RX�SDQHOV��

&HWWH�DSSURFKH�G LGHQWLWRYLJLODQFH�XWLOLVH�XQ�SDQHO�GH����613��HW�XQ�PDUTXHXU�GH�VH[H�$PHORJHQLQ��$0/;<���/HV�613�RQW�}W}�V}OHFWLRQQ}V�VHORQ�OHV
FULW|UHV�VXLYDQWV��

��)U}TXHQFH�GH�O DOO|OH�PLQHXU�!�����GDQV�OD�SRSXODWLRQ������*HQRPHV�

��3URIRQGHXU�GH�FRXYHUWXUH�GDQV�O DQDO\VH�G ([RPH�!���[�

/ XWLOLVDWLRQ�GH�FH�SDQHO�JDUDQWLW�HQ�WK}RULH�O XQLFLW}�G XQ�}FKDQWLOORQ��DYHF�XQH�SUREDELOLW}�G LGHQWLW}�HQWUH�GHX[�}FKDQWLOORQV�GH�O RUGUH�GH���VXU��
PLOOLRQV�

&HWWH�WHFKQLTXH�XWLOLVH�XQ�}TXLSHPHQW�FRXUDQW�DX�VHLQ�G XQ�ODERUDWRLUH�GH�J}Q}WLTXH�P}GLFDOH�HW�VH�G}URXOH�VHORQ�OHV�}WDSHV�VXLYDQWHV��

���([WUDFWLRQ�G $'1�

���3U}�DPSOL®FDWLRQ�PXOWLSOH[�����FRXSOHV�G DPRUFHV�HQFDGUDQW�FKDTXH�ORFXV�SRO\PRUSKH��

���3&5�DOO|OH�VS}FL®TXH��$6�3&5��PXOWLSOH[��DPSOL®FDWLRQ�VS}FL®TXH�GH�WRXV�OHV�DOO|OHV�SU}VHQWV�DYHF�J}Q}UWLRQ�G DPSOLFRQV�¯XRURPDUTX}V�SRXU�OHV
���PDUTXHXUV��

���0LJUDWLRQ�VXU�XQ�$%,�����;/�SRXU�GLVFULPLQHUOHV�GHX[�DOO|OHV��OD�WDLOOH�GH�O DPSOLFRQ�GH�O DOO|OH�U}I}UHQW�GX�613�HVW�VXS}ULHXUH�GH���EDVHV�v�OD
WDLOOH�GH�O DPSOLFRQ�GH�O DOO|OH�DOWHUQDWLI��

���$WWULEXWLRQ�DXWRPDWLTXH�GHV�J}QRW\SHV���FRPSDUDLVRQ�GH�O LQWHQVLW}�GHV�SLFV�GH�FKDTXH�DOO|OH��XQ�DOO|OH�HVW�FRQVLG}U}�FRPPH�SU}VHQW�VL�VRQ
LQWHQVLW}�HVW�DX�PRLQV�}JDOH�v�����GH�OD�VRPPH�GHV�LQWHQVLW}V�GHV�GHX[�DOO|OHV��

���(WDEOLVVHPHQW�GX�WDX[�GH�FRQFRUGDQFH�SDU�}FKDQWLOORQ�HQWUH�OH�U}VXOWDW�GH�FH�J}QRW\SDJH�HW�OD�WHFKQLTXH�SULQFLSDOH��H[RPH��SDQHO��613�DUUD\��
�6FULSW�ELRLQIRUPDWLTXH��

���&RPSDUDLVRQ�HQWUH�OHV�}FKDQWLOORQV�WUDLW}V�GDQV�XQH�P~PH�V}ULH�

�

����}FKDQWLOORQV�RQW�}W}�V}TXHQF}V��([RPH��HW�J}QRW\S}V��/D�FRPSDUDLVRQ�GHV�J}QRW\SHV�GHX[�v�GHX[�U}DOLV}H�VXU�OHV�����}FKDQWLOORQV��VRLW������
FRPSDUDLVRQV��PRQWUH�TXH��

��$XFXQH�SDLUH�QH�SU}VHQWH�GH�SUR®O�LGHQWLTXH�VXU�OHV����PDUTXHXUV�

��8QH�VHXOH�SDLUH�SU}VHQWH�GHV�J}QRW\SHV�LGHQWLTXHV�VXU����GHV����PDUTXHXUV��,O�V DJLW�GH�GHX[�DSSDUHQW}V��P|UH�®OOH���LVVXHV�G XQH�IDPLOOH�v�IRUW
WDX[�GH�FRQVDQJXLQLW}�

���������GHV�SDLUHV�WHVW}V�SU}VHQWHQW�PRLQV�GH����J}QRW\SHV�LGHQWLTXHV�

�

$FWXHOOHPHQW� �QRXV �WHVWRQV �OD �SRVVLELOLW} �GH �J}QRW\SHU �GLUHFWHPHQW �FH �SDQHO �VXU �VDQJ �WRWDO� �VDQV �H[WUDFWLRQ �G $'1� �D®Q �GH �JDUDQWLU
O LGHQWLWRYLJLODQFH �VXU �WRXWHV �OHV �}WDSHV �U}DOLV}HV �DX �ODERUDWRLUH�

(Q®Q� �QRXV �DOORQV �}WHQGUH �VRQ �XWLOLVDWLRQ �SRXU �OHV �}FKDQWLOORQV �DQDO\V}V �HQ �1*6 �VXU �GHV �SDQHOV �GH �J|QHV �RX �VXU �SXFH �613 �SRXU �O DQDO\VH
FKURPRVRPLTXH �SDU �SXFH �v �$'1 ��$&3$��



21&2*c1c7,48( 1DWKDOLH�$8%(59$/

���������9DOLGDWLRQ�GH�PmWKRGH���SUmSDUDWLRQ�DXWRPDWLVmH�GH�OLEUDLULHV�FDSWXUHV�DVVRFLmH�DX�VmTXHQFHXU�1H[W6HT���70
,OOXPLQD��HQ�RQFRJmQmWLTXH

$XWHXUV��

1DWKDOLH�$8%(59$/������&DUROH�&+(5<������(YHO\QH�*5(66,(5������&ODLUH�%5800������'LGLHU�'(�%2572/,������&KDUORWWH�)(/,&,������&}OLQH�%211(7�����
6DUDE�/,=$5'����

���/DERUDWRLUH�GH�J}Q}WLTXH��&+58�1DQF\�%UDERLV��9DQGRHXYUH�OHV�1DQF\��)UDQFH

0RWV�FOHIV���RQFRJ}Q}WLTXH��1*6��OLEUDLULHV�HW�FDSWXUHV�DXWRPDWLV}HV��V}TXHQ{DJH�,OOXPLQD

5mVXPm��

/H�V}TXHQ{DJH�v�KDXW�G}ELW�RX�1*6��1H[W�JHQHUDWLRQ�VHTXHQFLQJ��D�SULV�XQH�DPSOHXU�LPSRUWDQWH�HQ�GLDJQRVWLF�RQFRJ}Q}WLTXH��/ DQDO\VH�GHV�FDV
LQGH[�SDU�SDQHO�GH�J|QHV�HVW�GHYHQXH�V\VW}PDWLTXH�GDQV�WRXV�OHV�ODERUDWRLUHV��DYHF�SU|V�GH�����GH�FDV�LQGH[�D\DQW�HX�UHFRXUV�DX�1*6�HQ������
FRQWUH�����HQ������HW�����HQ�������,1&D���������$X�ODERUDWRLUH�GH�J}Q}WLTXH�GX�&+58�GH�1DQF\��OD�UHFKHUFKH�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV
�VHLQ�RYDLUH��DSSDUHLO�GLJHVWLI�RX�SURVWDWH��SDU�SDQHO�GH����J|QHV�HVW�HQ�URXWLQH�DYHF�XQH�SU}SDUDWLRQ�PDQXHOOH�GHV�OLEUDLULHV�G $'1�HW�GHV�FDSWXUHV
VXLYLH�GX�V}TXHQ{DJH�VXU�,RQ�3URWRQ��/LIHWHFKQRORJLHV���'DQV�OH�EXW�G RSWLPLVHU�OHV�G}ODLV�GH�UHQGXV��OH�G}ELW��OD�VHQVLELOLW}�GHV�DQDO\VHV�HW
O RXYHUWXUH�v�G DXWUHV�SDQHOV��QRXV�DYRQV�FRPELQ}�GHX[�WHFKQRORJLHV�U}FHQWHV���OD�SU}SDUDWLRQ�GHV�OLEUDLULHV�HW�FDSWXUHV�GH�ID{RQ�DXWRPDWLV}H�DYHF
OH�URERSLSHWHXU�=}SK\Uf��3HUNLQ(OPHU��VXLYLH�GX�V}TXHQ{DJH�VXU�1H[W6HT���70��,OOXPLQD���&H�U}VXP}�SU}VHQWH�QRWUH�SURJUDPPH�GH�YDOLGDWLRQ�

9LQJW�TXDWUH �SDWLHQWV �SRUWHXUV �GH �YDULDQWV �G}Mv �YDOLG}V �VRQW �V}OHFWLRQQ}V �� ��� �YDULDWLRQV �SRQFWXHOOHV� �� �G}O}WLRQV�LQVHUWLRQV �HW �� �JUDQGV
U}DUUDQJHPHQWV��/H�SURJUDPPH�GH�YDOLGDWLRQ�FRPSRUWH�GHX[�SXFHV�GH�V}TXHQ{DJH�DYHF�GHX[�UXQV�=}SK\Uf�FKDFXQH�HW�GHV�}FKDQWLOORQV�HQ
GXSOLFDW�HW�WULSOLFDW�SRXU�G}WHUPLQHU�OD�U}S}WDELOLW}�HW�OD�UHSURGXFWLELOLW}�LQWUD�LQWHU�SXFH�GHV�UXQV�=}SK\Uf�HW�GX�V}TXHQ{DJH��/HV�OLEUDLULHV�HW
FDSWXUHV�VRQW �U}DOLV}HV�DYHF�OH �NLW �&XVWRP�+&6��+HUHGLWDU\�&DQFHU�6ROXWLRQ� �6RSKLD�*HQHWLFV�� �8QH�FRPSDUDLVRQ�HQWUH�OH �=}SK\Uf�HW �XQH
SU}SDUDWLRQ�PDQXHOOH�HVW�DXVVL�HHFWX}H��/H�V}TXHQ{DJH�HVW�U}DOLV}�VXU�XQH�SXFH�0LG�2XWSXW��,OOXPLQD��DYHF�XQH�OHFWXUH�HQ�GRXEOH�VHQV�e�SDLUHG�
HQG�l����[�����SE���/HV�GRQQ}HV�Q}FHVVDLUHV�v�O DQDO\VH�ELR�LQIRUPDWLTXH�SDU�6RSKLD�*HQHWLFV�VRQW�REWHQXHV�SDU�WUDQVIRUPDWLRQ�GHV�GRQQ}HV�GH
V}TXHQ{DJH�SDU�OH�ORJLFLHO�EFO�IDVWT��,OOXPLQD��

/HV�U}VXOWDWV�PRQWUHQW�TXH�OD�WHFKQLTXH�DXWRPDWLV}H�SHUPHW�GH�WUDLWHU����OLEUDLULHV�HW���FDSWXUHV�HQ�XQH�MRXUQ}H��FRQWUH����OLEUDLUHV�HW���FDSWXUHV
HQ�WHFKQLTXH�PDQXHOOH��/D�TXDOLW}�GH�V}TXHQ{DJH��4����HVW�VXS}ULHXUH�v������DYHF�XQH�YDOHXU�PR\HQQH�GH��������&HSHQGDQW��OD�GHQVLW}�GH�FOXVWHU
J}Q}U}H�HVW�O}J|UHPHQW�VXS}ULHXUH�DX[�YDOHXUV�DWWHQGXHV����������.�PP����VRLW�����.�PP��HQ�PR\HQQH��/H�QRPEUH�PR\HQ�GH�UHDGV�REWHQX�HVW�GH
��������DYHF��������DOLJQ}V�VXU�OH�J}QRPH�GRQW��������WRWDOHPHQW�RX�SDUWLHOOHPHQW�DOLJQ}V�VXU�OD�U}JLRQ�FLEOH��RQ�WDUJHW�HW�¯DQNWDUJHW���3RXU
XQH�FRXYHUWXUH�PLQLPDOH�GH�����GH�OD�U}JLRQ�FLEOH��OD�SURIRQGHXU�PR\HQQH�HVW�GH�������&HV�U}VXOWDWV�VRQW�HQ�DFFRUG�DYHF�OHV�YDOHXUV�DWWHQGXHV�
'H�SOXV��WRXV�OHV�YDULDQWV�UHFKHUFK}V�RQW�}W}�LGHQWL®}V�

1RXV�G}PRQWURQV�GDQV�FH�WUDYDLO�TXH�O DVVRFLDWLRQ�GH�OD�SODWHIRUPH�DXWRPDWLV}H�=}SK\Uf�DYHF�OH�V}TXHQFHXU�1H[W6HT���70�HVW�WU|V�SURPHWWHXVH
HQ�GLDJQRVWLF�GH�URXWLQH�SRXU�O RQFRJ}Q}WLTXH��/D�G}PDUFKH�HW�OHV�U}VXOWDWV�SU}FLV�GH�OD�YDOLGDWLRQ�GH�FHWWH�FRPELQDLVRQ�VHURQW�G}WDLOO}V�VXU�O D°FKH
GX�SRVWHU�

3LlFH�MRLQWH���$8%(59$/�1���5}VXP}�$VVLVHV�GH�J}Q}WLTXH������VRXPLV�SGI
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5\P�.(),

���������3D\VDJH�SKDUPDFRJmQRPLTXH�GH�OD�UmSRQVH�DX�WUDLWHPHQW�GX�V\QGURPH�PmWDEROLTXH�HW�VHV�FRPSRVDQWHV�HQ�7XQLVLH�HW
FRPSDUDLVRQ�DYHF�OHV�SRSXODWLRQV�PRQGLDOHV

$XWHXUV��

+DLID�-0(/���������/LOLD�5RPGKDQH���������<RVUD�%HQ�+DOLPD������0HULHP�+HFKPL���������&KRNUL�1$28$/,������+DP]D�'$//$/,���������<RVU�+$0',�����
-LQJ[XDQ�6+$1������$EGHOPDMLG�$%,'������+HQGD�-$02866,������/RW®�&+28&+$1(������'RQDWD�/8,6(//,������6RQLD�$%'(/+$.������5\P�.(),����

���/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH��,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV��7XQLVLH
���8QLYHUVLW}�GH�&DUWKDJH��8QLYHUVLW}�GH�&DUWKDJH��7XQLV��7XQLVLH
���8QLYHUVLW}�GH�&DUWKDJH��)DFXOW}�GHV�VFLHQFHV�GH�%L]HUWH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�P}GHFLQH�J}Q}WLTXH�HW�G
LPPXQRORJLH��:HLOO�&RUQHOO�0HGLFDO�&ROOHJH���'RKD��4DWDU
���'}SDUWHPHQW�GH�OD�FRQVXOWDWLRQ�H[WHUQH��,QVWLWXW�QDWLRQDO�GH�OD�1XWULWLRQ�HW�GH�OD�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH
���/DERUDWRLUH�G
$QWKURSRORJLH�0RO}FXODLUH��'}SDUWHPHQW�GHV�VFLHQFHV�ELRORJLTXHV��J}RORJLTXHV�HW�HQYLURQQHPHQWDOHV��8QLYHUVLW}�GH�%RORJQH�
%RORJQH��,WDOLH

0RWV�FOHIV���6\QGURPH�P}WDEROLTXH��SKDUPDFRJ}QRPLTXH��U}SRQVH�DX[�P}GLFDPHQWV��SRSXODWLRQ��SRO\PRUSKLVPHV

5mVXPm��

/D�YDULDWLRQ�J}Q}WLTXH�HVW�XQ�G}WHUPLQDQW�LPSRUWDQW�LQ¯XDQW�OD�U}SRQVH�DX[�P}GLFDPHQWV�RX�OD�VHQVLELOLW}�DX[�HHWV�LQG}VLUDEOHV�GHV�P}GLFDPHQWV�
3OXVLHXUV�}WXGHV�RQW�PLV�HQ�}YLGHQFH�O
LPSRUWDQFH�GH�O
HWKQLFLW}�GDQV��OD�YDULDELOLW}�GH�OD�U}SRQVH�DX[�P}GLFDPHQWV�HW�TXL�GHYUDLW�~WUH�SULVH�HQ
FRPSWH�ORUV�GX�G}YHORSSHPHQW�GHV�PRO}FXOHV�WK}UDSHXWLTXHV��1RWUH�REMHFWLI�HVW�GH�FDUDFW}ULVHU�OD�YDULDELOLW}�J}Q}WLTXH�GH�FHUWDLQV�J|QHV�LPSOLTX}V
GDQV�OD�U}SRQVH�DX[�P}GLFDPHQWV�e�YHU\�LPSRUWDQW�SKDUPDFRJHQHV��9,3��l�XWLOLV}V�SRXU�OH�WUDLWHPHQW�GX�V\QGURPH�P}WDEROLTXH��6PHW��HQ�7XQLVLH
HW�GH�FRPSDUHU�QRV�U}VXOWDWV���������DYHF�OHV�GRQQ}HV�VXU�OHV�SRSXODWLRQV�PRQGLDOHV��8Q�JURXSH�GH�����7XQLVLHQV�D�}W}�J}QRW\S}�HQ�XWLOLVDQW�XQH�SXFH
GH�J}QRW\SDJH�$m\PHWUL[�&KLS����� �/HV�YDULDQWV�FRPPXQV�ORFDOLV}V�GDQV����J|QHV�9,3�LPSOLTX}V�GDQV�OD�U}SRQVH�DX�WUDLWHPHQW�GX�6PHW�RQW�}W}
H[WUDLWV�GHV�GRQQ}HV�GH�J}QRW\SDJH�HW�GHV�GRQQ}HV�GH����SRSXODWLRQV�PRQGLDOHV�DFFHVVLEOHV�DX�SXEOLF��/
DQDO\VH�GH�OD�GLVWULEXWLRQ�GH�FHV��YDULDQWV
D�}W}�U}DOLV}H�v�O
DLGH�GX�ORJLFLHO�3OLQN�HW�5��/ DQDO\VH�PXOWLGLPHQVLRQQHOOH�D�PRQWU}�TXH�OD�SRSXODWLRQ�WXQLVLHQQH�VH�UHJURXSH�DYHF�OHV�SRSXODWLRQV
QRUG�DIULFDLQHV�HW�HXURS}HQQHV��/D�SOXV�JUDQGH�GLYHUJHQFH�D�}W}�REVHUY}H�DYHF�OHV�SRSXODWLRQV�VXG�DIULFDLQHV�HW�DVLDWLTXHV��(Q�RXWUH��QRXV�DYRQV
HHFWX} �XQH �FRPSDUDLVRQ �LQWHU�HWKQLTXH �EDV}H �VXU �OHV �IU}TXHQFHV �J}QRW\SLTXHV �GH �FLQT �ELRPDUTXHXUV �UV�������� �UV�������� �UV�����
�UV����������HW� �UV�������ORFDOLV}V�UHVSHFWLYHPHQW�GDQV�OHV�J|QHV�+0*&5� �$%&%�� �9.25&�� �7&)�/��HW��&<3�$�� �$�O
H[FHSWLRQ�GX�YDULDQW
UV��������OHV�IU}TXHQFHV�GH�FHV�YDULDQWV�VRQW�VLPLODLUHV�HQWUH�OHV�WXQLVLHQV�HW�OHV�HXURS}HQV��/D�IU}TXHQFH�J}QRW\SLTXH�GX�YDULDQW�UV�������VLWX}
GDQV�OH�J|QH�&<3�$��HVW�VLPLODLUH�HQWUH�OD�SRSXODWLRQ�WXQLVLHQQH�HW�DIULFDLQH�HW�GL}UHQWH�GH�OD�SRSXODWLRQ�HXURS}HQQH��/D�SU}VHQWH�}WXGH�PRQWUH
TXH�OD�FRPSRVLWLRQ�J}Q}WLTXH�GH�OD�SRSXODWLRQ�WXQLVLHQQH�HVW�UHODWLYHPHQW�FRPSOH[H�HQ�FH�TXL�FRQFHUQH�OHV�J|QHV�GH�U}SRQVH�DX[�WUDLWHPHQWV��,O
HVW�LPSRUWDQW�GH�WHQLU�FRPSWH�GH�FHWWH�GL}UHQFH�HWKQLTXH�GDQV�OD�SUHVFULSWLRQ�GHV�P}GLFDPHQWV�D®Q�G
RSWLPLVHU�OD�U}SRQVH�DX[�P}GLFDPHQWV�HW
G
}YLWHU�OHV�HHWV�LQG}VLUDEOHV�JUDYHV��(Q�WHQDQW�FRPSWH�GHV�VLPLOLWXGHV�DYHF�G
DXWUHV�SRSXODWLRQV�YRLVLQHV��QRWUH�}WXGH�D�XQ�LPSDFW�QRQ�VHXOHPHQW
VXU�OD�SRSXODWLRQ�WXQLVLHQQH�PDLV�DXVVL�VXU�OHV�SRSXODWLRQV�QRUG�DIULFDLQHV�TXL�VRQW�VRXV�UHSU}VHQW}HV�GDQV�OHV�}WXGHV�SKDUPDFRJ}QRPLTXHV�



1(852*c1c7,48( )DELHQQH�&/27

���������8QH�PXWDWLRQ�KRPR]\JRWH�GX�JlQH�*51�DVVRFLmH�h�XQH�GmPHQFH�IURQWR�WHPSRUDOH

$XWHXUV��

)DELHQQH�&ORW������/DXUHHQ�&KDW������,VDEHOOH�'DYLG������.DWK\�/DUFKHU������%HQRLW�5XFKHWRQ������)RXGLO�/DPDUL������6\OYLH�)RUODQL������/XGPLOD�-RUQHD
�����,VDEHOOH�/H�%HU���������(ULF�/H*XHUQ�������

���8)�GH�1HXURJ}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��'}SDUWHPHQW�GH�*}Q}WLTXH��$3�+3��*+�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV�
)UDQFH
���6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��$3�+3��*+�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��830&�8QLY�3DULV�����,QVHUP�8������&156�805�������,QVWLWXW�GX�&HUYHDX�HW�OD�0RHOOH�}SLQL|UH��,&0���$3�+3��*+�6RUERQQH
8QLYHUVLW}��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���&HQWUH�1DWLRQDO�GH�5}I}UHQFH�GHV�'}PHQFHV�5DUHV��$3�+3��*+�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���*51��PXWDWLRQ�KRPR]\JRWH��GHP}QFH�IURQWR�WHPSRUDOH��OLSRIXVFLQRVH����QHXURQDOH��PXWDWLRQ�G
}SLVVDJH

5mVXPm��

/HV�PXWDWLRQV�KRPR]\JRWHV�GX�J|QH�GH�OD�SURJUDQXOLQH��*51��VRQW�DVVRFL}HV�v�OD�OLSRIXVFLQRVH����QHXURQDOH��&/1�����XQ�WURXEOH�UDUH�GX�VWRFNDJH
O\VRVRPDO�FDUDFW}ULV}�SDU�XQH�DWD[LH�F}U}EHOOHXVH��GHV�FRQYXOVLRQV��XQH�U}WLQLWH�SLJPHQWDLUH�HW�GHV�WURXEOHV�FRJQLWLIV��G}EXWDQW�HQWUH����HW����DQV�
(Q�UHYDQFKH��OHV�PXWDWLRQV�K}W}UR]\JRWHV�GX�J|QH�*51�VRQW�O XQH�GHV�SULQFLSDOHV�FDXVHV�GH�OD�G}PHQFH�IURQWR�WHPSRUDOH��')7��

1RXV�UDSSRUWRQV�GH�PDQL|UH�LQDWWHQGXH�XQH�SDWLHQWH�SRUWHXVH�G XQH�PXWDWLRQ�KRPR]\JRWH�GX�J|QH�*51�SU}VHQWDQW�XQH�')7�HW�DXFXQ�VLJQH
DVVRFL}�DX�V\QGURPH�&/1����/D�SDWLHQWH�D�SU}VHQW}�v�O xJH�GH����DQV�GHV�KDOOXFLQDWLRQV�YLVXHOOHV�HW���DQV�SOXV�WDUG�GHV�WURXEOHV�GX�ODQJDJH�HW�GX
FRPSRUWHPHQW�FRPSDWLEOHV�DYHF�XQ�GLDJQRVWLF�GH�')7��/
H[DPHQ�D�U}Y}O}�XQ�V\QGURPH�DNLQ}WR�ULJLGH��/
,50�F}U}EUDOH�D�PRQWU}�XQH�DWURSKLH
FRUWLFR�VRXV�FRUWLFDOH�SU}GRPLQDQWH�GDQV�OH�OREH�WHPSRUDO�GURLW�HW�OH�GRVDJH�SODVPDWLTXH�GH�OD�SURJUDQXOLQH�VXU�GHX[�SU}O|YHPHQWV�LQG}SHQGDQWV�D
U}Y}O}�GHV�WDX[�DEDLVV}V�����HW�����J�/���$XFXQ�DQW}F}GHQW�GH�')7�Q HVW�UDSSRUW}�GDQV�OD�IDPLOOH�DYHF�XQH�FHQVXUH�GX�F�W}�SDWHUQHO��/D�SDWLHQWH�D
GHX[�HQIDQWV�xJ}V�GH����HW����DQV��DV\PSWRPDWLTXHV�DYHF�GHV�WDX[�GH�SURJUDQXOLQH�SODVPDWLTXH�DEDLVV}V�����HW�����J�/�UHVSHFWLYHPHQW��

/D�PXWDWLRQ�LGHQWL®}H�GDQV�OH�J|QH�*51�HVW�XQH�PXWDWLRQ�G }SLVVDJH�F������&�!�*�GH�O LQWURQ����SU}VHQWH�v�O }WDW�KRPR]\JRWH�FKH]�OD�SDWLHQWH�HW
K}W}UR]\JRWH�FKH]�VHV�GHX[�HQIDQWV��' DSU|V�OHV�VFRUHV�GH�SU}GLFWLRQV�GH�SDWKRJ}QLFLW}�U}DOLV}V�v�O DLGH�GH�ORJLFLHOV��OD�PXWDWLRQ�HQWUDLQH�XQH
GLPLQXWLRQ�GX�VFRUH�G }SLVVDJH�GH�O LQWURQ���FRQGXLVDQW�SUREDEOHPHQW�v�XQ�$51P�DQRUPDO��/ }WXGH�GHV�WUDQVFULWV��U}DOLV}H�v�SDUWLU�GH�FXOWXUHV
O\PSKRF\WDLUHV�WUDLW}HV�v�O }P}WLQH��D�PRQWU}�OD�SU}VHQFH�G XQ�IUDJPHQW�GH�WDLOOH�DWWHQGXH������SE��HW�XQ�IUDJPHQW�GH�WDLOOH�VXS}ULHXUH������SE���/H
V}TXHQ{DJH�GX�IUDJPHQW�GH�����SE�U}Y|OH�OD�U}WHQWLRQ�GH�O LQWURQ���GH�����SE�FRQGXLVDQW�v�XQ�IUDPH�VKLIW�HW�v�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�HQ
SRVLWLRQ�����S�$OD���9DOIV�����/D�57�3&5�TXDQWLWDWLYH�HQ�WHPSV�U}HO�PRQWUH�TXH�OHV�WUDQVFULWV�GH�OD�SURW}LQH�QRUPDOH�VRQW�SU}VHQWV�PDLV�v�GHV�WDX[
GLPLQX}V�FKH]�OD�SDWLHQWH����IRLV�PRLQV��SDU�UDSSRUW�v�VHV�GHX[�HQIDQWV�

&HWWH�PXWDWLRQ��P~PH�v�O }WDW�KRPR]\JRWH��SHUPHW�GRQF�OD�V\QWK|VH�G XQH�SURSRUWLRQ�U}VLGXHOOH�GH�SURW}LQH�QRUPDOH�FH�TXL�HVW�FRK}UHQW�DYHF�OH
WDX[�GH�SURJUDQXOLQH�SODVPDWLTXH�QRQ�QXO�HW�XQ�SK}QRW\SH�WDUGLI�GH�')7�

&HWWH�}WXGH�PRQWUH�TX XQH�PXWDWLRQ�KRPR]\JRWH�GX�J|QH�*51�QH�FRQGXLW�SDV�IRUF}PHQW�v�XQ�V\QGURPH�&/1���PDLV�SHXW�HQWUDLQHU�WRXW�FRPPH
XQH�PXWDWLRQ�v�O }WDW�K}W}UR]\JRWH�XQH�')7��&HWWH�}WXGH�D�}JDOHPHQW�XQ�LPSDFW�LPSRUWDQW�VXU�OD�SUDWLTXH�FOLQLTXH��OH�FRQVHLO�J}Q}WLTXH�HW�OH
GLDJQRVWLF�PRO}FXODLUH� �/D�WUDQVPLVVLRQ�U}FHVVLYH�RX�K}W}UR]\JRWH�GHV�PXWDWLRQV�GX�J|QH�*51 �LPSOLTXH�TXH�GHV�FRQVHLOV�J}Q}WLTXHV�VS}FL®TXHV
VRLHQW�DSSRUW}V�DX[�SDUHQWV�GHV�SDWLHQWV�DWWHLQWV�GX�V\QGURPH�&/1����FDU�FHX[�FL�VRQW�GHV�SRUWHXUV�K}W}UR]\JRWHV�SRXYDQW�SU}VHQWHU�XQ�ULVTXH
}OHY}�GH�G}YHORSSHU�XQH�')7�

3LlFH�MRLQWH���$VVLVHV�GH�J}Q}WLTXH�KXPDLQH�HW�PHGLFDOH�����B&/27B)�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 .gYLQ�8*8(1

���������(QFmSKDORSDWKLH�mSLOHSWLTXH�HW�YDULDQWV�IDX[�VHQV�ELDOOmOLTXHV�GX�JlQH�$73�$����XQ�SKmQRW\SH�DWWmQXm�"

$XWHXUV��

.}YLQ�8JXHQ���������6\OYLD�5HGRQ���������6}YHULQH�$XGHEHUW�%HOODQJHU������&DUROLQH�%HQHFK������-DPHO�&KHOO\������&}GULF�/H�0DU}FKDO���������&ODXGH
)HUHF����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
���8QLY�%UHVW��,QVHUP��()6��805�������**%��8%2��%UHVW��)UDQFH
���&156�805������,16(50��8�����,*%0&��6WUDVERXUJ��)UDQFH
���8QLY�%UHVW��,QVHUP��()6��805�������**%��6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH

0RWV�FOHIV���([RPH��(QF}SKDORSDWKLH�(SLOHSWLTXH��$73�$�

5mVXPm��

/HV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV��((��IRUPHQW�XQ�ODUJH�JURXSH�K}W}URJ|QH�G }SLOHSVLHV�V}Y|UHV�UHVSRQVDEOHV�G XQ�UHWDUG�GH�G}YHORSSHPHQW�
/ DUULY}H�GHV�QRXYHOOHV�WHFKQRORJLHV�GH�V}TXHQ{DJH�D�SHUPLV�OD�G}FRXYHUWH�GH�QRPEUHX[�QRXYHDX[�J|QHV�LPSOLTX}V�GDQV�OHV�((��HW�SOXV�ODUJHPHQW
GDQV�O }SLOHSVLH��FHUWDLQV�FRGDQW�GHV�WUDQVSRUWHXUV�LRQLTXHV��FDQDX[�LRQLTXHV��U}FHSWHXUV�DX[�QHXURWUDQVPHWWHXUV¤���/H�J|QH�$73�$��HVW�FRQQX
SRXU�~WUH�LPSOLTX}�GDQV�GHV�DWWHLQWHV�QHXURORJLTXHV�YDUL}HV��/HV�YDULDWLRQV�IDX[�VHQV�v�O }WDW�K}W}UR]\JRWH�VRQW�DVVRFL}HV�v�GHV�IRUPHV�IDPLOLDOHV
GH�PLJUDLQH�K}PLSO}JLTXH��DORUV�TXH�OHV�YDULDWLRQV�WURQTXDQWHV�v�O }WDW�KRPR]\JRWH�RX�K}W}UR]\JRWH�FRPSRVLWH�RQW�}W}�U}FHPPHQW�DVVRFL}HV�v�GHV
IRUPHV�V}Y|UHV�GH�SRO\PLFURJ\ULH�O}WKDOH��0RQWHLUR�HW�DO���(-0*�������&KDWURQ�HW�DO���%UDLQ��������1RXV�SU}VHQWRQV�LFL�SRXU�OD�SUHPL|UH�IRLV�OHV�FDV
GH�GHX[�IU|UHV�SU}VHQWDQW�XQH�((�GXH�v�GHV�YDULDQWV�IDX[�VHQV�J|QH�$73�$��

/H�FDV�LQGH[�HVW�XQ�HQIDQW�GH����DQV�SU}VHQWDQW�XQH�HQF}SKDORSDWKLH�}SLOHSWLTXH�V}Y|UH�DYHF�v�O ,50�XQH�SRO\PLFURJ\ULH�HW�XQH�DWURSKLH�FRUWLFR�
VRXV�FRUWLFDOH� �,O �SU}VHQWH �}JDOHPHQW �XQH �LQVX°VDQFH �UHVSLUDWRLUH �HW �XQ �DVWKPH� �6RQ �SOXV �MHXQH �IU|UH �SU}VHQWH �XQH �IRUPH �PRLQV �V}Y|UH
G HQF}SKDORSDWKLH�DYHF�UHWDUG�GH�G}YHORSSHPHQW�VDQV�DQRPDOLH�F}U}EUDOH��,O�SU}VHQWH�}JDOHPHQW�XQ�DVWKPH�DVVRFL}�v�XQ�V\QGURPH�G DSQ}H
REVWUXFWLYH�GX�VRPPHLO��,OV�VRQW�LVVXV�G XQH�XQLRQ�QRQ�FRQVDQJXLQH��/HV�SUHPL|UHV�DQDO\VHV�J}Q}WLTXHV��FDU\RW\SH��&*+�DUUD\��SDQHO�GH�J|QHV
G HQF}SKDORSDWKLH�}SLOHSWLTXH�HW�GH�J|QHV�G DQRPDOLHV�GX�G}YHORSSHPHQW�FRUWLFDO��VRQW�UHYHQXHV�QRUPDOHV��8Q�V}TXHQ{DJH�G H[RPH�FKH]�OH�IU|UH
D�Q}�D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�GH�GHX[�YDULDWLRQV�IDX[�VHQV�v�O }WDW�K}W}UR]\JRWH��10B����������F����7�!�&�HW�F�����&�!�$���FKDFXQH�K}ULW}H
G XQ�SDUHQW��&HV�GHX[�YDULDWLRQV�VRQW�DEVHQWHV�GHV�EDVHV�GH�GRQQ}HV�GH�SRSXODWLRQ�HW�SU}GLWHV�SDWKRJ|QHV�SDU�OHV�RXWLOV�GH�SU}GLFWLRQ�LQ�VLOLFR��8QH
DQDO\VH�SDU�6DQJHU�D�FRQ®UP}�OD�SU}VHQFH�GH�FHV�GHX[�YDULDWLRQV�FKH]�OH�FDV�LQGH[�HW�FKH]�VRQ�IU|UH�

/HV�GHVFULSWLRQV�GH�YDULDWLRQV�IDX[�VHQV�v�O }WDW�ELDOO}OLTXH�GX�J|QH�$73�$��VRQW�UDUHV��'HX[�FDV�RQW�}W}�G}FULWV�v�FH�MRXU��O XQ�SU}VHQWDLW�XQH�IRUPH
GH�PLJUDLQH�K}PLSO}JLTXH�G DSSDULWLRQ�SU}FRFH��9DQPRONRW�HW�DO���(-+*��������O DXWUH�XQH�}SLOHSVLH�HW�K}PLSO}JLH��:LOEXU�HW�DO���3HGLDWU�1HXURO
�������/H�J|QH�$73�$��FRGH�O LVRIRUPH�DOSKD���GH�OD�SRPSH�1D��.��$73DVH��IRUPH�IRUWHPHQW�H[SULP}H�GDQV�OH�PXVFOH�HW�OH�FHUYHDX��/HV�VRXULV�.2
SU}VHQWHQW�XQH�IRUPH�V}Y|UH�G LQVX°VDQFH�UHVSLUDWRLUH�DYHF�G}F|V�SU}FRFH��/ LQVX°VDQFH�UHVSLUDWRLUH�HVW�}JDOHPHQW�XQ�VLJQH�UHWURXY}�FKH]�OHV
SDWLHQWV�SU}VHQWDQW�GHV�YDULDWLRQV�WURQTXDQWHV��WRXW�FRPPH�GDQV�QRWUH�IDPLOOH��/HV�FDV�SU}VHQW}V�LFL�PRQWUHQW�TX LO�H[LVWH�SUREDEOHPHQW�XQ�VSHFWUH
SK}QRW\SLTXH�GDQV�OHV�SDWKRORJLHV�GXHV�DX�J|QH�$73�$���DYHF�GHV�IRUPHV�DWW}QX}HV�HW�XQH�YDULDELOLW}�SK}QRW\SLTXH��LFL�LQWUDIDPLOLDOH��GDQV�OH�FDV
GH�YDULDQWV�IDX[�VHQV��'HV�DQDO\VHV�IRQFWLRQQHOOHV�VRQW�v�SU}YRLU�D®Q�GH�FRQ®UPHU�FHWWH�K\SRWK|VH�

3LlFH�MRLQWH���$*+0����B$73�$��GRF[
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VDQD�JDEWHQL

���������'LDJQRVWLF�SUmQDWDO�GH�OD�WULVRPLH������h�SURSRV�GxXQH�VmULH�WXQLVLHQQH�GH����FDV�

$XWHXUV��

VDQD�JDEWHQL������ULGKD�PUDG������,QHV�RXDUWHQL������6RQLD�%HQ�+DPPRXGD����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�FKDUOHV�QLFROOH��WXQLV��7XQLVLH
���VHUYLFH�GH�J\Q}FRORJLH��K�SLWDO�FKDUOHV�QLFROOH��WXQLV��7XQLVLH

0RWV�FOHIV���GLDJQRVWLF�SU}QDWDO��WULVRPLH�����SRSXODWLRQ�WXQLVLHQQH

5mVXPm��

,QWURGXFWLRQ��
/D�WULVRPLH����7�����HVW�O
DQRPDOLH�FKURPRVRPLTXH�YLDEOH�OD�SOXV�IU}TXHQWH�FKH]�O
KRPPH��(OOH�UHSU}VHQWH�OD�SULQFLSDOH�FDXVH�J}Q}WLTXH�GH�UHWDUG
PHQWDO �G R� �O LQW}U~W �GX �GLDJQRVWLF �SU}QDWDO� �(Q �HHW� � �,O �HVW �LQGLTX} �GHYDQW �GHV �VLJQHV �G
DSSHO �}FKRJUDSKLTXHV �I�WDX[� �XQ �G}SLVWDJH �V}ULTXH
DQRUPDO �FKH] �OD �P|UH� �GHV �DQRPDOLHV �FKURPRVRPLTXHV �ORUV �G
XQH �JURVVHVVH �DQW}ULHXUH� �GHYDQW �XQH �WUDQVORFDWLRQ �}TXLOLEU}H �LPSOLTXDQW �OH
FKURPRVRPH����FKH]�XQ�GHV�SDUHQWV��RX�ORUVTXH�O xJH�PDWHUQHO�G}SDVVH�OHV����DQV�
/ REMHFWLI�GH�QRWUH�WUDYDLO�HVW�GH�UDSSRUWHU�O H[S}ULHQFH�GH�QRWUH�VHUYLFH�HQ�PDWL|UH�GH�GLDJQRVWLF�SU}QDWDO��'31���GH�OD�7���HQ�}YDOXDQW�OHV
LQGLFDWLRQV��OD�VWUDW}JLH�GH�G}SLVWDJH�DGRSW}H�HW�OHV�U}VXOWDWV�REWHQXV�
0DWmULHOV�HW�PmWKRGHV��
,O�V DJLW�G XQH�}WXGH�U}WURVSHFWLYH�GH����'31�GH�WULVRPLH����PHQ}H�DX�VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV�GH�O K�SLWDO�&KDUOHV�1LFROOH
v�7XQLV�VXU�XQH�GXU}H�DOODQW�GH�MDQYLHU������v�RFWREUH������
8Q�FDU\RW\SH�I�WDO�D�}W}�SUDWLTX}�FKH]�WRXWHV�OHV�SDWLHQWHV��'DQV�GRX]H�FDV��RQ�D�HX�UHFRXUV�v�O K\EULGDWLRQ�)OXRUHVFHQWH�,Q�6LWX���),6+��YX�OH�WHUPH
DYDQF}�GH�OD�JURVVHVVH�
5mVXOWDWV��
/ xJH�PR\HQ�GHV�SDWLHQWHV�DX�PRPHQW�GX�'31�HVW�GH������DQV�DYHF�GHV�H[WU~PHV�GH����HW����DQV��,O�V DJLW�GH���ELRSVLHV�WURSKREODVWLTXHV�HW���
OLTXLGHV�DPQLRWLTXHV�DYHF�XQ�WHUPH�PR\HQ�GH����VHPDLQHV�G DP}QRUUK}H�
/ LQGLFDWLRQ�G XQH�DPQLRFHQW|VH�G HPEO}H�SRXU�xJH�PDWHUQHO�DYDQF}�}WDLW�SRV}H�FKH]�WURLV�SDWLHQWHV�xJ}HV�GH����DQV�HW����DQV�
/D�FODUW}�QXFDOH�Q D�}W}�PHVXU}H�TXH�GDQV����FDV��(OOH�}WDLW�SDWKRORJLTXH�FKH]����SDWLHQWHV��/HV�PDUTXHXUV�V}ULTXHV�GX�GHX[L|PH�WULPHVWUH�}WDLHQW
SDWKRORJLTXHV�FKH]�������SDWLHQWHV�
&RQFHUQDQW��O H[SORUDWLRQ�}FKRJUDSKLTXH�GX�GHX[L|PH�HW�GX�WURLVL|PH�WULPHVWUH�RQ�D�SX�QRWHU��
��8QH�FDUGLRSDWKLH�v�W\SH�GH�FDQDO�DWULRYHQWULFXODLUH��&$9��FKH]�FLQT�IRHWXV��XQ�FDQDO�LQWHU�DXULFXODLUH�DYHF�WUDQVSRVLWLRQ�GHV�JURV�YDLVVHDX[�FKH]�XQ
I�WXV
��8QH�YHQWULFXORP}JDOLH�FKH]�WURLV�SDWLHQWHV�
��8Q�I}PXU�FRXUW�LQI}ULHXU�DX���H�SHUFHQWLOH�FKH]�GHX[�I�WXV��&HWWH�DQRPDOLH�}WDLW�DVVRFL}H�v�XQH�DJ}Q}VLH�YHUPLHQQH�GDQV�XQ�FDV�
�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ�KDUPRQLHX[����H�SHUFHQWLOH��FKH]�GHX[�I�WXV�DYHF�GHV�ELRP}WULHV�LQI}ULHXUHV�
��'HV�DQRPDOLHV�GLJHVWLYHV�v�W\SH�G DWU}VLH�GXRG}QDOH�FKH]�XQ�I�WXV�HW�G LQWHVWLQV��K\SHU�}FKRJ}QHV�FKH]�GHX[�DXWUHV�
�XQH�DQDVDUTXH�I�WRSODFHQWDLUH�GDQV�GHX[�FDV�
8QH�WULVRPLH����OLEUH�HW�KRPRJ|QH�D�}W}�REMHFWLY}H�GDQV�WRXV�OHV�FDV�
3DUPL�OHV����SDWLHQWHV�����RQW�HX�XQH�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVHV�
&RQFOXVLRQ��
0DOJU}�OH�SURJU|V�TX RQ�D�SX�U}DOLVHU�GDQV�OH�GRPDLQH�GX�G}SLVWDJH�HW�GX�'31��OH�QRPEUH�GH�QDLVVDQFHV�YLYDQWHV�GH�QRXYHDX�Q}V�7���QH�VHPEOH
SDV�EDLVVHU� �&HOD�HVW �G��HQ�PDMHXUH�SDUWLH�v�O DEVHQFH�GH�VWUDW}JLH�GH�G}SLVWDJH�FRGL®}H� �,O �IDXGUDLW �}WDEOLU �XQ�SURJUDPPH�QDWLRQDO �GH�VDQW}�HQ
FROODERUDWLRQ�DYHF�OHV�FDLVVHV�GH�V}FXULW}�VRFLDOH�R��OHV�RXWLOV �GH�G}SLVWDJH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�QRWDPPHQW�OD�7���GHYLHQQHQW
REOLJDWRLUHV�



0$/$',(�'(6�25*$1(6�6(1625,(/6 6$1'5,1(�0$5/,1

���������(WXGH�GH�FRUUmODWLRQ�JmQRW\SH�SKmQRW\SH�GxXQH�FRKRUWH�GH����FDV�SRUWHXUV�GH�YDULDQWV�SDWKRJlQHV�EL�DOOmOLTXHV�272)
��XQ�SUmDODEOH�h�OD�WKmUDSLH�JmQmWLTXH

$XWHXUV��

VRSKLH�$&+$5'������/DXUHQFH�-21$5'������1DWDOLH�/281'21������0DULQH�3$52',������9LQFHQW�&28/2,*1,(5������/DXUHQFH�3(55,1������6DOLPD�(/
&+(+$'(+������&DWKHULQH�9,1&(17�'(/250(������6DQGULQH�0$5/,1����

���25/��+�SLWDO�1HFNHU��$3+3��3DULV��)UDQFH
���&505�6XUGLW}V�*}Q}WLTXHV��/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���25/��&505�6XUGLW}V�*}Q}WLTXHV��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���25/��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���&505�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���&505�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���&505�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+58�/,//(��/LOOH��)UDQFH
���&505�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���6XUGLW}��272)��1HXURSDWKLH�DXGLWLYH

5mVXPm��

/HV�QHXURSDWKLHV�DXGLWLYHV�UHSU}VHQWHQW���v�����GHV�G}®FLWV�DXGLWLIV�GH�O HQIDQW��/HV�YDULDWLRQV�EL�DOO}OLTXHV�SDWKRJ|QHV�G 272)�VRQW�UHVSRQVDEOHV
GH�VXUGLW}V�DXWRVRPLTXHV�U}FHVVLYHV�')1%���8QH�}WXGH�SU}DODEOH�UHWURXYH�TXH�����GHV�QHXURSDWKLHV�DXGLWLYHV�VRQW�OL}HV�v�272)��/ RWRIHUOLQH�HVW
XQH�SURW}LQH�SU}VHQWH�DX�VHLQ�GHV�V\QDSVHV�GHV�FHOOXOHV�FLOL}HV�LQWHUQHV�R��HOOH�MRXH�XQ�U�OH�GDQV�O H[RF\WRVH�FDOFLXP�G}SHQGDQW�GHV�Y}VLFXOHV�

1RXV�DYRQV�GH�PDQL|UH�U}WURVSHFWLYH�}WXGL}�OHV�FRUU}ODWLRQV�J}QRW\SH�SK}QRW\SH�GH����FDV�LVVXV�GH����IDPLOOHV�SU}VHQWDQW�GHV�YDULDWLRQV�EL�
DOO}OLTXHV�SDWKRJ|QHV�G 272)��'L[�VHSW�QRXYHDX[�YDULDQWV�SDWKRJ|QHV�RQW�}W}�PLV�HQ�}YLGHQFH�

7RXV �OHV �SDWLHQWV �SU}VHQWDLHQW �XQH �QHXURSDWKLH �DXGLWLYH �LVRO}H� �/H �G}®FLW �DXGLWLI �}WDLW �SU} �OLQJXDO �GDQV ���� �GHV �FDV� �HW �SURIRQG �SRXU ���� �GHV
SDWLHQWV��/D�VXUGLW}�}WDLW�}YROXWLYH�GDQV������¯XFWXDQWH�GDQV�����HW�VHQVLEOH�v�OD�WHPS}UDWXUH�GDQV������/H�GLDJQRVWLF�GH�QHXURSDWKLH�DXGLWLYH
}WDLW�SULQFLSDOHPHQW�SRV}�SDU�OD�GLVFRUGDQFH�GHV�WHVWV�}OHFWURSK\VLRORJLTXHV�GH�O DXGLWLRQ�DYHF�GHV�RWR}PLVVLRQV�DFRXVWLTXHV�SU}VHQWHV�������HW
XQH�DEVHQFH�RX�G}V\QFKURQLVDWLRQ�GHV�SRWHQWLHOV�}YRTX}V�DXGLWLIV�������

7RXV �OHV �SDWLHQWV �SRUWHXUV �KRPR]\JRWHV �RX �K}W}UR]\JRWHV �FRPSRVLWHV �GH �YDULDQWV �e �SHUWH �GH �IRQFWLRQ �l �DYDLW �XQ �G}®FLW �DXGLWLI �SURIRQG �ELODW}UDO
FRQJ}QLWDO��FHX[�K}W}UR]\JRWHV�FRPSRVLWHV�DYHF�XQ�YDULDQW�e�SHUWH�GH�IRQFWLRQ�l�HW�XQ�YDULDQW�e�IDX[�VHQV�l�DYDLHQW�XQH�FOLQLTXH�SOXV�YDULDEOH�GRQW
FLQT� �DYHF �XQ �G}®FLW �SURIRQG �FRQJ}QLWDO� �&HX[ �SRUWHXUV �GH �GHX[ �YDULDWLRQV �IDX[ �VHQV �DYDLHQW �XQ �G}®FLW �DXGLWLI �GH �O}JHU �v �V}Y|UH� �SRXYDQW �~WUH
G DSSDULWLRQ�VHFRQGDLUH�

3U|V�GH�OD�PRLWL}�GH�QRWUH�SRSXODWLRQ�D�E}Q}®FL}�G XQH�U}KDELOLWDWLRQ�SDU�LPSODQW�FRFKO}DLUH�������GRQW�����HQ�ELODW}UDO��1RWUH�}WXGH�FRQ®UPH�XQH
ERQQH�U}KDELOLWDWLRQ�DXGLWLYH�SDU�O LPSODQW�FRFKO}DLUH�DYHF�XQH�SHUFHSWLRQ�GH�PRWV�SDVVDQW�GH����DYDQW�OD�FKLUXUJLH�v�����v���DQV�SRVW�
LPSODQWDWLRQ� �&HSHQGDQW �O LPSODQWDWLRQ �FRFKO}DLUH �QH �SHXW �SRXU �~WUH �FRQVLG}U}H �FRPPH�XQ �WUDLWHPHQW ��J|QH �GDQV �OH �EUXLW� �GL°FXOW}V �VRFLDOHV �HW
SRXU�O LQW}JUDWLRQ�SURIHVVLRQQHOOH��U}}GXFDWLRQ�RUWKRSKRQLTXH�DX�ORQJ�FRXUV�¤���/HV�HVVDLV�GH�WK}UDSLH�J}QLTXH�FKH]�OHV�PXWDQW�VRXULV�DGXOWHV�RWRI��
���RQW�PRQWU}�XQH�U}KDELOLWDWLRQ�DXGLWLYH�SURORQJ}H�SHUPHWWDQW�G HQYLVDJHU�XQ�HVVDL�WK}UDSHXWLTXH�v�FRXUW�WHUPH�GH�FHWWH�IRUPH�SU}FRFH�GH�VXUGLW}
LVRO}H��5+8�$8',1129(�������

/ }WXGH�GH�SK}QRW\SDJH�J}QRW\SDJH�GH�QRWUH�FRKRUWH�HVW�XQ�SU}DODEOH�LQGLVSHQVDEOH�v�FH�IXWXU�HVVDL�WK}UDSHXWLTXH�



*c1c7,48(�78025$/( $ELU�$UIDRXL

���������&LEODJH�WKmUDSHXWLTXH�GHV�FHOOXOHV�VRXFKHV�FDQFmUHXVHV�PDPPDLUHV

$XWHXUV��

$ELU�$UIDRXL���������&ODLUH�5LRXDOHQ������9LROHWWH�$]]RQL������*XLOODXPH�3LQQD������3DVFDO�)LQHWWL������-XOLHQ�:LFLQVNL������(PPDQXHOOH�-RVVHOLQ������0DQRQ
0DFDULR������5}P\�&DVWHOODQR������&DQGL�/}RQDUG�6WXPSI������$QWKRQ\�%DO������$ELJDHOOH�*URV������6\OYDLQ�/RVV\������0DKHU�.KDUUDW������<YHV�&ROOHWWH
�����)UDQFRLV�%HUWXFFL������'DQLHO�%LUQEDXP������+D\HW�'RXLN������*KLVODLQ�%LGDXW������(PPDQXHOOH�&KDUDIH�-DXUHW������&KULVWRSKH�*LQHVWLHU����

���(SLWKHOLDO�6WHP�&HOOV�DQG�&DQFHU�/DE��,QVWLWXW�3DROL�&DOPHWWHV��&5&0��0DUVHLOOH��)UDQFH
���/5��(6���/DERUDWRLUH�GH�*}Q}WLTXH�+XPDLQH��8QLYHUVLW}�GH�7XQLV�(O�0DQDU��)DFXOW}�GH�0}GHFLQH�GH�7XQLV��7XQLV���7XQLVLH
���3ODWHIRUP�,QWHJUDWLYH�%LRLQIRUPDWLFV��&LEL��,QVWLWXW�3DROL�&DOPHWWHV��&5&0��0DUVHLOOH��)UDQFH
���3ODWHIRUPH�$51�,QWHUI}UHQFH��6HUYLFH�GH�%LRORJLH�,QW}JUDWLYH�HW�GH�*}Q}WLTXH�0RO}FXODLUH��6%,*H0���,�%&��&($��&156��8QLYHUVLW}�3DULV�6DFOD\��*LI�
VXU�<YHWWH��)UDQFH���&156��8QLYHUVLW}�3DULV�6DFOD\��*LI�VXU�<YHWWH��)UDQFH
���0ROHFXODU�2QFRORJ\���,QVWLWXW�3DROL�&DOPHWWHV��&5&0��0DUVHLOOH��)UDQFH
���7U*(7�3ODWHIRUP��,QVWLWXW�3DROL�&DOPHWWHV��&5&0��0DUVHLOOH��)UDQFH
���/5��(6���/DERUDWRLUH�GH�*}Q}WLTXH�+XPDLQH��8QLYHUVLW}�GH�7XQLV�(O�0DQDU��)DFXOW}�GH�0}GHFLQH�GH�7XQLV���7XQLV���7XQLVLH

0RWV�FOHIV���FDQFHU�GX�VHLQ��&6&��K}W}URJ}Q}LW}���6DOLQRP\FLQH��-4���PLI}SUHVWRQH

5mVXPm��

�

/
K}W}URJ}Q}LW}�WXPRUDOH�REVHUY}H�GDQV�OH�FDQFHU�GX�VHLQ�HVW�v�O
RULJLQH�GHV�}FKHFV�FOLQLTXHV��HW�FH��PDOJU}�XQ�LPSRUWDQW�DUVHQDO�WK}UDSHXWLTXH�
&HWWH�K}W}URJ}Q}LW}�V H[SOLTXH�SDU�������������������������OD�SU}VHQFH��DX�VHLQ�GH�OD�WXPHXU�G
XQH�SRSXODWLRQ�PLQRULWDLUH�GH�FHOOXOHV��OHV�FHOOXOHV�VRXFKHV
FDQF}UHXVHV��&6&���&HV�&6&�VRQW�UHVSRQVDEOHV�GHV�U}VLVWDQFHV�DX[�WUDLWHPHQWV�FRQYHQWLRQQHOOHV�v�O RULJLQH�GHV�UHFKXWHV�HW�GHV�P}WDVWDVHV��8Q
PHLOOHXU�G}FU\SWDJH���������������������GHV�SURJUDPPHV�U}JXODQW�OHV�SURSUL}W}V�HVVHQWLHOOHV�GH�FHV�FHOOXOHV��v�VDYRLU�O DXWR�UHQRXY|OHPHQW�HW�OD
GL}UHQFLDWLRQ��HVW�XQH�}WDSH�FUXFLDOH�SRXU�OH�G}YHORSSHPHQW�������������������������GH�QRXYHOOHV�WK}UDSLHV���

'DQV �FH �SURMHW� �QRXV �DYRQV �GRQF �HHFWX} �XQ �FULEODJH �SDQ�J}QRPLTXH ������� �J|QHV� �v �KDXW �G}ELW ��+76 �� �+LJK �7+URXJKSXW �SDQ�JHQRPLF
VFUHHQLQJ��G XQH�EDQTXH�G
$51�LQWHUI|UDQWV��$51VL��VXU�OD�OLJQ}H�FHOOXODLUH�680����GX�FDQFHU�GX�VHLQ��/HV�GRQQ}HV�J}Q}U}HV�SDU�OH�+76�RQW�}W}
DQDO\V}HV�v�O DLGH�GH�O DOJRULWKPH�e�+76�1HW�l�D®Q�GH�PHWWUH�HQ�}YLGHQFH�OHV�J|QHV�MRXDQW�XQ�U�OH�PDMHXU�GDQV�OD�ELRORJLH�GH�&6&�PDPPDLUHV�
1RXV�DYRQV�LGHQWL®}�DLQVL����VRXV�U}VHDX[�GH�J|QHV��TXL�XQH�IRLV�LQKLE}V���SRXYDLHQW�DXJPHQWHU�RX�GLPLQXHU�OD�SRSXODWLRQ�GH�&6&�

1RWUH�}WXGH�D\DQW�SRXU�REMHFWLI�SULQFLSDO�O LGHQWL®FDWLRQ�G XQ�QRXYHDX�WUDLWHPHQW�DQWL�&6&��QRXV�DYRQV�V}OHFWLRQQ}����FRPSRV}V�LQKLELWHXUV�FLEODQW
��GHV����VRXV�U}VHDX[�LGHQWL®}V��/
HHW�GH�FKDTXH�FRPSRV}�D�}W}�WHVW}�LQ�YLWUR�VXU�OHV�&6&�GH�FLQT�OLJQ}HV�FHOOXODLUHV�GL}UHQWHV�GH�FDQFHU�GX�VHLQ�
7URLV�FRPSRV}V�U}GXLVDQW�GH�PDQL|UH�VLJQL®FDWLYH�OHV�SRSXODWLRQV�GH�&6&�RQW�DLQVL�}W}�LGHQWL®}V��OD�6DOLQRP\FLQH�TXL�HVW�LQKLELWHXU�GH�O
DXWRSKDJLH�
OD�0LI}SULVWRQH��LQKLEDQW�OH�U}FHSWHXU�GHV�JOXFRFRUWLFR�GHV��HW�-4���SU}VHQWDQW�XQ�U�OH�LQKLELWHXU�GX�FRPSOH[H�P}GLDWHXU��'H�SOXV��OHV�FRPELQDLVRQV�
GHX[ �v �GHX[� �U}DOLV}HV �LQ �YLWUR �HW �LQ �YLYR �SRXU �OHV �WURLV �GURJXHV �LGHQWL®}HV ��6DOLQRP\FLQH� �-4�� �0LI}SULVWRQH� �RQW �PRQWU} �TXH �O
DVVRFLDWLRQ
6DOLQRP\FLQH� �-4� �V DY}UDLW �~WUH �OD �SOXV �H°FDFH �GDQV �OD �GLPLQXWLRQ �GH �OD �SRSXODWLRQ �GH �&6& �HW �OH �G}YHORSSHPHQW �GHV �P}WDVWDVHV�

(Q�FRQFOXVLRQ��OHV�FHOOXOHV�VRXFKHV�FDQF}UHXVHV�SRXUUDLHQW�FRQVWLWXHU�XQH�FLEOH�WK}UDSHXWLTXH�SHUWLQHQWH�GDQV�OH�WUDLWHPHQW�GX�FDQFHU�GX�VHLQ
HW�}YHQWXHOOHPHQW�GDQV�G
DXWUHV�W\SHV�GH�FDQFHU��1RWUH�}WXGH�SURSRVH�XQH�QRXYHOOH�VWUDW}JLH�WK}UDSHXWLTXH�DQWL�&6&�PDPPDLUHV�TXL�SRXUUDLW
FRQGXLUH�v�XQ�FRQWU�OH�SOXV�H°FDFH�GX�G}YHORSSHPHQW�GH�OD�WXPHXU�HW�v�OD�SU}YHQWLRQ�GH�OD�U}VLVWDQFH�DX�WUDLWHPHQW�



*c1c7,48(�78025$/( 6DPLD�0HODDEL

���������8QH�PXWDWLRQ�WURQTXDQWH�DFWLYDWULFH�GX�JlQH�0(7

$XWHXUV��

$QQH�6FKQLW]OHU������2OID�7UDEHOVL�*UDWL������(OLVDEHWK�/RQJFKDPSW������$QD�V�&XUWR�7DULER������&KOR}�'HURXHW������(OVD�+XD������)U}G}ULF�0DUDRQH�����
$XGUH\�0DUJRJQH������3DVFDO�3RUWRLV������0DWKLHX�6}Q}������&}OLQH�&DOOHQV������,YDQ�%L|FKH������6DQGULQH�&DSXWR������6DPLD�0HODDEL����

���6HUYLFH�GH�J}Q}WLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���6HUYLFH�G
DQDWRPLH�SDWKRORJLTXH��+�SLWDO�)RFK��6XUHVQHV��)UDQFH
���VHUYLFH�GH�J}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���0(7���}SLVVDJH���VDXW�G
H[RQ���

5mVXPm��

0(7 ��0HVHQFK\PDO �(SLWKHOLDO �7UDQVLWLRQ� �HVW �XQ �U}FHSWHXU �WUDQVPHPEUDQDLUH �v �DFWLYLW} �W\URVLQH �NLQDVH� �6XLWH �v �OD �®[DWLRQ �GH �VRQ �OLJDQG� �O +*)
�+HSDWRF\WH�JURZWK�IDFWRU���FH�SURWR�RQFRJ|QH�DFWLYH�SULQFLSDOHPHQW�OHV�YRLHV�5$6�5$)�0$3.��3,�.�$.7�0725��65&�)$.�HW�-81�VWLPXODQW�DLQVL�OD
VXUYLH��OD�SUROLI}UDWLRQ��OD�PLJUDWLRQ�FHOOXODLUH��/HV�PXWDWLRQV�VRPDWLTXHV�GX�J|QH�0(7�G LQW}U~W�WK}UDQRVWLTXH�VRQW�OHV�YDULDQWV�VH�VLWXDQW�VXU�OHV
LQWURQV����HW����HW�VXU�O H[RQ����SRXU�OHV�FDQFHUV�EURQFKR�SXOPRQDLUHV� �&HV�YDULDQWV�}OLPLQHQW�OH�GRPDLQH�GH�®[DWLRQ�v�O XELTXLWLQH�OLJDVH�RX�LOV
HPS~FKHQW�OD�®[DWLRQ�GH�FHWWH�OLJDVH�v�OD�SURW}LQH�0(7��/ XELTXLWLQH�OLJDVH�HVW�XQH�SURW}LQH�GH�G}JUDGDWLRQ�GH�0(7��/D�SURW}LQH�0(7�PXW}H�HVW�SOXV
VWDEOH�HW�OD�VLJQDOLVDWLRQ�GH�FHWWH�SURW}LQH�HVW�DQRUPDOHPHQW�SURORQJ}H�DSU|V�®[DWLRQ�GH�O +*)��/HV�SDWLHQWV�SRUWHXUV�GH�FHV�PXWDWLRQV�U}SRQGHQW
DX�WUDLWHPHQW�SDU�GHV�LQKLELWHXUV�GH�W\URVLQH�NLQDVH�FLEODQW�0(7�GRQW�OH�FUL]RWLQLE�

/H�FDV�SU}VHQW}�LFL�HVW�FHOXL�G XQ�KRPPH�GH����DQV�DYHF�XQ�FDQFHU�G RULJLQH�SXOPRQDLUH�P}WDVWDV}�DX�QLYHDX�RVVHX[��,O�D�SRXU�DQW}F}GHQW�QRWDEOH
XQ�FDQFHU�FROLTXH�HQ�������/H�SU}O|YHPHQW�WXPRUDO�DQDO\V}�}WDLW�LVVX�G XQH�SL|FH�RS}UDWRLUH�GH�OD�SDURL�WKRUDFLTXH�SRVW}ULHXUH��,O�D�}W}�G}WHFW}�XQH
PXWDWLRQ�WURQTXDQWH�GX�J|QH�0(7 �SDU�V}TXHQ{DJH�KDXW�G}ELW��0L6HT��,OOXPLQD��DYHF�XQ�SDQHO�GRQW�OH�GHVLJQ�}WDLW�e�PDLVRQ�l�FRPSUHQDQW
QRWDPPHQW�OHV�SULQFLSDX[�RQFRJ|QHV�GHV�FDQFHUV�SXOPRQDLUHV��/D�PXWDWLRQ�G}WHFW}H�VH�VLWXDLW�VXU�OH�FRGRQ�����DX�G}EXW�GH�O H[RQ�����F�����&�!
*��S��7\U������10B�������������� �/HV�RXWLOV �GH�SU}GLFWLRQ�G DOW}UDWLRQ�GH�O }SLVVDJH�6SOLFH6LWH)LQGHU�OLNH�HW�0D[(QW6FDQ�QH�SU}GLVDLHQW�SDV
G LPSDFW�VXU�O }SLVVDJH��/ $51P�GH�FHW�}FKDQWLOORQ�WXPRUDO�D�}W}�DQDO\V}�SDU�57�3&5�HW�PHWWDLW�HQ�}YLGHQFH�XQ�VDXW�GH�O H[RQ����GX�J|QH�0(7�

&HWWH�PXWDWLRQ�Q D�SDV�}W}�UDSSRUW}H�GDQV�OD�OLWW}UDWXUH��3OXVLHXUV�FDV�GH�PXWDWLRQ�WURQTXDQWH�GX�J|QH�0(7�RQW�}W}�G}FULWV��3UDW��0RO�&HOO�%LRO�
����� �7&*$� �1DWXUH� �������� �/D�VHXOH�PXWDWLRQ�GRQW �O HHW �G}O}W|UH�D�}W}� �ELHQ�FDUDFW}ULV}�VH�VLWXDLW �VXU �O H[RQ���� �VXU �OH �FRGRQ������HW �}WDLW �v
O RULJLQH�G XQ�VDXW�GH�O H[RQ�����7&*$��1DWXUH���������



0$/$',(6�,00812/2*,48(6�(7
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)DWLPD�=DKUD�2877$/(%

���������'mzFLW�FRQVWLWXWLRQQHO�LVROm�VmYlUH�HQ�IDFWHXU�,,�GH�OD�FRDJXODWLRQ�FKH]�XQH�IDPLOOH�PDURFDLQH

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������%RXFKUD�28..$&+(����

���/DERUDWRLUH�G
K}PDWRORJLH��8QLW}�G
H[SORUDWLRQ�GH�O
K}PRVWDVH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�GH
&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���WURXEOHV�G K}PRVWDVH��SURWKURPELQH��G}®FLW�FRQVWLWXWLRQQHO�LVRO}�V}Y|UH��HQTX~WH�IDPLOLDOH�

5mVXPm��

,QWURGXFWLRQ��

/H �IDFWHXU �,,� �RX �SURWKURPELQH� �HVW �XQ �IDFWHXU �GH �FRDJXODWLRQ� �YLWDPLQH �.�G}SHQGDQW� �TXL �DSSDUWLHQW �DX �FRPSOH[H �SURWKURPELQLTXH� �/H �G}®FLW �HQ
SURWKURPELQH�HVW�O XQ�GHV�SOXV�UDUHV�G}®FLWV�HQ�IDFWHXUV�GH�FRDJXODWLRQ�

/HV�REMHFWLIV�GH�FHWWH�}WXGH�HVW�GH�PRQWUHU�O LPSRUWDQFH�GX�GLDJQRVWLF�SRVLWLI�GH�FHWWH�SDWKRORJLH�K}PRUUDJLTXH�FRQVWLWXWLRQQHOOH�UDUH��GX�GRVDJH
GHV �IDFWHXUV �GH �FRDJXODWLRQ �HQ �FDV �G DQRPDOLH �GX �ELODQ �GH �O K}PRVWDVH� �DLQVL �TXH �G XQH �HQTX~WH �IDPLOLDOH �HQ �FDV �GH �G}FRXYHUWH �G XQ �G}®FLW
FRQJ}QLWDO�LVRO}�HQ�IDFWHXUV�GH�OD�FRDJXODWLRQ�

3DWLHQW�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�SDWLHQWH�VXLYLH�DX�QLYHDX�GX�&+8�,EQ�5RFKG�GH�&DVDEODQFD�GHSXLV�MDQYLHU�������SRXU�XQ�G}®FLW�FRQVWLWXWLRQQHO
LVRO}�V}Y|UH�HQ�IDFWHXU�,,�GH�OD�FRDJXODWLRQ�

2EVHUYDWLRQ��

,O�V DJLW�GH�OD�SDWLHQWH�*�.��xJ}H�GH����DQV��P|UH�GH�GHX[�HQIDQWV��VXLYLH�SRXU�WURXEOHV�G K}PRVWDVH�GH�G}FRXYHUWH�IRUWXLWH��DX�FRXUV�GX�ELODQ�SU}�
RS}UDWRLUH�G XQ�N\VWH�K\GDWLTXH�GX�IRLH� �/ LQWHUURJDWRLUH�UHWURXYH�SOXVLHXUV�DQW}F}GHQWV�G K}PRUUDJLHV�DLJXHV�GH�JUDQGH�DERQGDQFH� �D\DQW
Q}FHVVLW}�GHV�KRVSLWDOLVDWLRQV�HQ�XUJHQFH�DYHF�GHV�WUDQVIXVLRQV�VDQJXLQHV�GH�FXORWV�JOREXODLUHV��/ H[DPHQ�FOLQLTXH�HVW�UHYHQX�QRUPDO��DYHF
DEVHQFH�GH�VLJQHV�K}PRUUDJLTXHV�FXWDQ}R�PXTXHX[��RX�GH�VLJQHV�GH�PDODGLHV�DXWR�LPPXQHV�

6XU�OH�SODQ�ELRORJLTXH��OH�ELODQ�G K}PRVWDVH��U}DOLV}�SDU�P}WKRGH�FKURQRP}WULTXH�VXU�O DXWRPDWH�6\VPH[�������HW�UHFRQWU�O}�v�GHX[�UHSULVHV�
UHWURXYH�GHV�DQRPDOLHV�GHV�YRLHV�HQGRJ|QH�HW�H[RJ|QH�GH�OD�FRDJXODWLRQ��DYHF�XQ�WDX[�GH�SURWKURPELQH�EDV�v������XQ�WHPSV�GH�F}SKDOLQH�DFWLY}
DOORQJ}�v�������VHFRQGHV��/ }WXGH�GH�O K}PRVWDVH�D�}W}�FRPSO}W}H�SDU�OD�PLVH�HQ�}YLGHQFH�GH�O DEVHQFH�G DQWLFRUSV�DQWL�FRDJXODQWV�FLUFXODQWV��SXLV
SDU�OH�GRVDJH�FKURQRP}WULTXH�GH�O DFWLYLW}�HQ]\PDWLTXH�GH�WRXV�OHV�IDFWHXUV�GH�FRDJXODWLRQ�GH�OD�YRLH�FRPPXQH��TXL�D�UHWURXY}�XQ�WDX[�EDV�LVRO}�GX
IDFWHXU�,,��������WDX[�QRUPDO�HQWUH����HW��������&HFL�D�SHUPLV�GH�UHWHQLU�OH�GLDJQRVWLF�GH�G}®FLW�FRQVWLWXWLRQQHO�LVRO}�V}Y|UH�HQ�SURWKURPELQH�

/ HQTX~WH�IDPLOLDOH�U}DOLV}H�D�SHUPLV�GH�UHWURXYHU�XQH�QRWLRQ�GH�FRQVDQJXLQLW}�DX��|PH�GHJU}��HW�GH�FRQ®UPHU�XQ�G}®FLW�FRQVWLWXWLRQQHO�LVRO}�V}Y|UH
HQ�IDFWHXU�,,�FKH]�XQH�V�XU�xJ}H�GH����DQV�

'LVFXVVLRQ��

/HV�G}®FLWV�UDUHV�HQ�IDFWHXUV�GH�OD�FRDJXODWLRQ�QH�UHSU}VHQWHQW�TXH���v�����GHV�G}®FLWV�FRQJ}QLWDX[��OHV�SOXV�UDUHV�SDUPL�HX[�}WDQW�OHV�G}®FLWV�HQ
IDFWHXU�,,�HW�OHV�G}®FLWV�FRPELQ}V�

/H�G}®FLW �FRQJ}QLWDO �HQ�SURWKURPELQH�HVW �XQH�PDODGLH�J}Q}WLTXH�UDUH�v�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH� �6D�SU}YDOHQFH�HVW �GH�������������
DYHF�XQ�VH[H�UDWLR���+ �)�

&H �G}®FLW �FRQJ}QLWDO �HVW �UHVSRQVDEOH �G K}PRUUDJLHV �YDULDEOHV �VHORQ �OD �V}Y}ULW} �GX �G}®FLW� �K}PDUWKURVH� �K}PRUUDJLHV �F}U}EUR�P}QLQJ}HV�
VDLJQHPHQWV�H[FHVVLIV�DSU|V�FKLUXUJLH��RX�ELHQ�XQ�DFFRXFKHPHQW��HW�LO�HVW�VRXYHQW�DV\PSWRPDWLTXH�FKH]�OHV�K}W}UR]\JRWHV��FRPPH�F HVW�OH�FDV
FKH]�OHV�GHX[�SDUHQWV��DLQVL�TXH�OHV�HQIDQWV�GH�OD�SDWLHQWH�*�.��OH�WDX[�PLQLPDO�DV\PSWRPDWLTXH�HQ�IDFWHXU�,,�}WDQW�!������



21&2*c1c7,48( $UPHOOH�/86&$1

���������3UmGLVSRVLWLRQ�KmUmGLWDLUH�DX[�FDQFHUV���$�SURSRV�GH�WURLV�QRXYHDX[�FDV�GH�GRXEOH�KmWmUR]\JRWLH�HW�UHYXH�GH�OD
OLWWmUDWXUH�

$XWHXUV��

$UPHOOH�/86&$1������-HDQ�0DUF�&267$������6\OYLDQH�2/6&+:$1*���������&ODXGH�$'(1,6������0\O|QH�9$/'8*$����

���3�OH�*}Q}WLTXH�+XPDLQH��ODERUDWRLUH�&HUED��6DLQW�2XHQ�/
$XPRQH��)UDQFH
���2QFRJ}Q}WLTXH��5DPVD\�*}Q}UDO�'H�6DQW}���3DULV��)UDQFH
���,16(50��00*��$L[�0DUVHLOOH�8QLY��0DUVHLOOH���)UDQFH

0RWV�FOHIV���2QFRJ}Q}WLTXH��3U}GLVSRVLWLRQ�K}U}GLWDLUH�DX[�FDQFHUV��GRXEOH�K}W}UR]\JRWLH��0,1$6

5mVXPm��

$�FH�MRXU��SOXV�GH����J|QHV�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX[�FDQFHUV�RQW�}W}�LGHQWL®}V������/D�SU}VHQFH�G DOW}UDWLRQV�J}Q}WLTXHV�FRQVWLWXWLRQQHOOHV
GDQV�O XQ�GH�FHV�J|QHV�HVW�UHVSRQVDEOH�GH�SU|V�GH�����GHV�FDQFHUV�GLDJQRVWLTX}V�HQ�)UDQFH��6HORQ�OH�J|QH�DOW}U}��OH�QLYHDX�GH�ULVTXH�GH�VXUYHQXH
HW�OH�VSHFWUH�GHV�FDQFHUV�SHXYHQW�YDULHU�

/HV�WHFKQRORJLHV�GH�V}TXHQ{DJH�v�KDXW�G}ELW�SHUPHWWHQW�G}VRUPDLV�GH�UHFKHUFKHU�VLPXOWDQ}PHQW�GHV�YDULDQWV�DX�QLYHDX�GH�QRPEUHX[�J|QHV�GH
SU}GLVSRVLWLRQ��$LQVL��GHYDQW�XQ�FRQWH[WH�GH�VXVSLFLRQ�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV��OH�ODERUDWRLUH�GH�ELRORJLH�PRO}FXODLUH�SURSRVH�GRU}QDYDQW�OH
SOXV�VRXYHQW�XQH�VWUDW}JLH�G DQDO\VH�SDU�e�SDQHO�GH�J|QHV�l�VHORQ�OHV�UHFRPPDQGDWLRQ�QDWLRQDOHV�HW�LQWHUQDWLRQDOHV��3DU�FHWWH�DSSURFKH��QRXV
DYRQV �LGHQWL®} �WURLV �FDV �GH �GRXEOH �K}W}UR]\JRWLH �DX �VHLQ �GH �J|QHV �GL}UHQWV� �&KH] �FHV �SDWLHQWV� �OD �SU}VHQFH �FRQFRPLWDQWH �GH �GHX[ �YDULDQWV
SDWKRJ|QHV��PRQR�DOO}OLTXHV�D�}W}�LGHQWL®}H�DX�VHLQ�GHV�J|QHV�%5&$��HW�%5&$���%5&$��HW�06+��HW�%5&$��HW�&+(.���/HV�YDULDQWV�LGHQWL®}V�DX�VHLQ
GHV�J|QHV�%5&$�QH�VRQW�SDV�GHV�PXWDWLRQV�IRQGDWULFHV�GHV�SRSXODWLRQV�G RULJLQH�MXLYH�DVKN}QD]H�FRQWUDLUHPHQW�v�OD�SOXSDUW�GHV�FDV�VLPLODLUHV
SXEOL}V�����

&H�SK}QRP|QH�GH�GRXEOHV�K}W}UR]\JRWHV�SDWKRJ|QHV�GDQV�GHV�J|QHV�GH�SU}GLVSRVLWLRQV�K}U}GLWDLUHV�DX[�FDQFHUV�HVW�UDSSRUW}�GDQV�OD�OLWW}UDWXUH
VRXV�O DSSHOODWLRQ�0,1$6��0XOWLORFXV�,QKHULWHG�1HRSODVLD�$OOHOHV�6\QGURPH�������/D�SOXV�JURVVH�FRKRUWH�DFWXHOOHPHQW�SXEOL}H�GH�0,1$6�G}FULW���
SDWLHQWV�GRXEOHV�PXWDQWV������8QH�EDVH�GH�GRQQ}HV�/29'��KWWSV���GDWDEDVHV�ORYG�QO�VKDUHG�GLVHDVHV��������D�}W}�FU}}H�HQ������SRXU�UDSSRUWHU�FHV
FDV�H[FHSWLRQQHOV��(Q�RFWREUH�������FHWWH�EDVH�GH�GRQQ}HV�U}SHUWRULH�����FDV���/HV�}WXGHV�SXEOL}HV�VXJJ|UHQW�TXH�OH�SK}QRW\SH�FOLQLTXH�GHV
SDWLHQWV �GRXEOHV �PXWDQWV �Q HVW �SDV �SOXV �V}Y|UH �DX �PRPHQW �GX �GLDJQRVWLF �TXH �FHOXL �GHV �SDWLHQWV �DYHF �XQ �VHXO �J|QH �PXW}� �'HV �}WXGHV
VXSSO}PHQWDLUHV�VRQW�Q}FHVVDLUHV�D®Q�GH�FRQ®UPHU�FHV�REVHUYDWLRQV�HW�DP}OLRUHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�GRXEOHV�K}W}UR]\JRWHV�

8Q �VXLYL �SDUWLFXOLHU �GH �FHV �SDWLHQWV �HVW �FUXFLDO �D®Q �G DP}OLRUHU �QRV �FRQQDLVVDQFHV �VXU �OD �SHUWLQHQFH �FOLQLTXH �HW �OHV �FRQV}TXHQFHV �GH �OD �GRXEOH
K}W}UR]\JRWLH� �G DXWDQW �TXH �O LGHQWL®FDWLRQ �GH �FHV �FDV �VHUD �VDQV �GRXWH �GH �SOXV �HQ �SOXV �IU}TXHQWH �DYHF �QRV �VWUDW}JLHV �DFWXHOOHV �GH �G}WHFWLRQ �GH
PXWDWLRQV�v�O DLGH�GH�e�SDQHO�GH�J|QHV�l�YRLUH�G DQDO\VH�G H[RPH�RX�GH�J}QRPH�FRPSOHW�

����2QFRJ}Q}WLTXH�HQ�������FRQVXOWDWLRQV��ODERUDWRLUHV�HW�VXLYL��,1&D��G}FHPEUH�����

����/HHJWH�%�HW�DO��3KHQRW\SLF�H[SUHVVLRQ�RI�GRXEOH�KHWHUR]\JRVLW\�IRU�%5&$��DQG�%5&$��JHUPOLQH�PXWDWLRQV��-�0HG�*HQHW�������������H���
5HYLHZ�

����:KLWZRUWK�-�HW�DO��0XOWLORFXV�,QKHULWHG�1HRSODVLD�$OOHOHV�6\QGURPH��$�&DVH�6HULHV�DQG�5HYLHZ��-$0$�2QFRO����������������5HYLHZ�

����6WUDGHOOD�$�HW�DO��'RHV�PXOWLORFXV�LQKHULWHG�QHRSODVLD�DOOHOHV�V\QGURPH�KDYH�VHYHUH�FOLQLFDO�H[SUHVVLRQ"�-�0HG�*HQHW������������������

3LlFH�MRLQWH���0,1$6�GRXEOH�KHWHUR]\JRWHB9��GRF[



1(852*c1c7,48( 0$-,'$�&+$5,)

���������,GHQWLzFDWLRQ�GH�QRXYHDX[�YDULDQWV�GX�JlQH�30&3$�FKH]�GHV�SDWLHQWV�DWWHLQWV�Gx$WURSKLH�2SWLTXH�'RPLQDQWH

$XWHXUV��

PDMLGD�FKDULI������$UQDXG�&KHYUROOLHU������1D�J�*XHJXHQ������6HOPD�.DQH������&}OLQH�%ULV������'DYLG�*RXGHQ|JH������9DOHULH�'HVTXLUHW�'XPDV�����
,VDEHOOH�0HXQLHU������)DQQ\�0RFKHO������/XF�-HDQMHDQ������1HULQJD�-XUNXWH������3DWULFN�<X�:DL�0DQ������9LQFHQW�3URFDFFLR������3DVFDO�5H\QLHU�����
'RPLQLTXH�%RQQHDX������3DWUL]LD�$PDWL�%RQQHDX������JX\�OHQDHUV�����

���/DERUDWRLUH�GH�3K\VLRORJLH��*}Q}WLTXH�HW�(WKQRSKDUPDFRORJLH��)DFXOW}�GHV�6FLHQFHV��8QLYHUVLW}�0RKDPPHG�3UHPLHU��2XMGD��0DURF��28-'$��0DURF
���(TXLSH�0LWR/DE��805�&156��������,16(50�8������,QVWLWXW�0LWR9DVF��8QLYHUVLW}��G $QJHUV��)UDQFH���$1*(56��)UDQFH
�����&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH��'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��DQJHUV��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�G $QJHUV��DQJHUV��)UDQFH
�����,QVWLWXW�GHV�1HXURVFLHQFHV�GH�0RQWSHOOLHU��,16(50�8������0RQWSHOOLHU��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�QHXURP}WDEROLTXHV���+�SLWDO�8QLYHUVLWDLUH�/D�3LWL}�6DOS~WUL|UH��/D�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���'}SDUWHPHQW�G
RSKWDOPRORJLH����+�SLWDO�8QLYHUVLWDLUH�GH�1�PHV��1�PHV��)UDQFH
���1,+5�%LRPHGLFDO�5HVHDUFK�&HQWUH�DW�0RRU®HOGV���(\H�+RVSLWDO�DQG�8&/�,QVWLWXWH�RI�2SKWKDOPRORJ\����/RQGRQ��5R\DXPH�8QL
�����&+8�$QJHUV��'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��DQJHUV��)UDQFH
����(TXLSH�0LWR/DE��805�&156��������,16(50�8������,QVWLWXW�0LWR9DVF��8QLYHUVLW}�HW�+�SLWDO�$QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���1HUI�RSWLTXH��PLWRFKRQGULHV��SHSWLGDVHV�PLWRFKRQGULDOHV��QHXURSDWKLHV

5mVXPm��

/ $WURSKLH�2SWLTXH�'RPLQDQWH��$2'��HVW�O XQH�GHV�SOXV�IU}TXHQWHV�PDODGLHV�UDUHV������������UHVSRQVDEOH�GH�F}FLW}�QHXUR�VHQVRULHOOH��(OOH�HVW
FDXV}H�SDU�OD�G}J}Q}UHVFHQFH�FKURQLTXH�GHV�FHOOXOHV�JDQJOLRQQDLUHV�GH�OD�U}WLQH��GRQW�OHV�D[RQHV�IRUPHQW�OH�12��-XVTX v�SU}VHQW�FHWWH�PDODGLH�}WDLW
V\VW}PDWLTXHPHQW�DVVRFL}H�v�GHV�J|QHV�FRGDQW�GHV�SURW}LQHV�PLWRFKRQGULDOHV��GRQW�SULQFLSDOHPHQW�23$��HW�WU|V�UDUHPHQW�23$���'10�/��63*��HW
$)*�/���(Q�XWLOLVDQW�OH�V}TXHQ{DJH�1*6��QRXV�DYRQV�LGHQWL®}�OHV�SUHPLHUV�YDULDQWV�K}W}UR]\JRWHV�GX�J|QH�303&$��GDQV���IDPLOOHV�SU}VHQWDQW�XQH
$2'�

30&3$�FRGH�XQH�VRXV�XQLW}�DOSKD�GH�OD�IDPLOOH�GHV�SHSWLGDVHV�PLWRFKRQGULDOHV��033���& HVW�XQH�HQ]\PH�K}W}URGLP|ULTXH�UHVSRQVDEOH�GX�FOLYDJH�HW
GH�OD�PDWXUDWLRQ�GHV�SURW}LQHV�SU}FXUVHXUV�PLWRFKRQGULDOHV�FRG}HV�SDU�OH�QR\DX��ORUV�GH�OHXU�LPSRUW�GDQV�OHV�PLWRFKRQGULHV��5}FHPPHQW��30&3$�D
}W} �LGHQWL®} �FRPPH�OH �J|QH�UHVSRQVDEOH �G
$WD[LH �&}U}EHOOHXVH �$XWRVRPLTXH�5}FHVVLYH �GH �W\SH �� ��6&$5�� �HW �G DXWUHV �PDODGLHV �PLWRFKRQGULDOHV
V}Y|UHV�

/ DQDO\VH�GH�®EUREODVWHV�GHV�SDWLHQWV�$2'�PRQWUHQW�XQ�U}VHDX�PLWRFKRQGULDO�SOXV�FRQQHFW}�HW�XQH�IDLEOH�GLPLQXWLRQ�GH�OD�TXDQWLW}�GH�303&$��VDQV
DXFXQH�DWWHLQWH�GH�OD�UHVSLUDWLRQ�PLWRFKRQGULDOH�HW�GH�O DFWLYLW}�HQ]\PDWLTXH�GHV�FRPSOH[HV�GH�OD�FKDLQH�UHVSLUDWRLUH��QL�GH�OD�GLVWULEXWLRQ�RX
VWUXFWXUH�GHV�QXFO}R�GHV�HW�GHV�O\VRVRPHV�

&HV�U}VXOWDWV �G}PRQWUHQW �OH �U�OH �GH�FHWWH �SHSWLGDVH�PLWRFKRQGULDOH �GDQV�O }TXLOLEUH �IXVLRQ�®VVLRQ� �}O}PHQW �FO} �GX�PDLQWLHQ�GH�OD �SK\VLRORJLH �GHV
FHOOXOHV�JDQJOLRQQDLUHV�GH�OD�U}WLQH�

3LlFH�MRLQWH���DVVLVH�����&+$5,)�GRF[



21&2*c1c7,48( 0DWKLDV�&DYDLOOg

���������$QDO\VH�GH����JlQHV�FDQGLGDWV�h�OD�SUmGLVSRVLWLRQ�KmUmGLWDLUH�DX�FDQFHU�FKH]�������SDWLHQWV�SUmVHQWDQW�XQH�VXVSLFLRQ
GH�SUmGLVSRVLWLRQ�DX�FDQFHU�VROLGH�GH�OxDGXOWH�

$XWHXUV��

0DWKLDV�&$9$,//(���������1DQF\�8+5+$00(5���������)ORUD�321(//(�&+$&+8$7���������0DWKLV�/(3$*(������0DWKLOGH�*$<�%(//,/(���������$UQDXG
&28*28/���������6DQGULQH�9,$/$������0DXG�35,9$7���������<DQQLFN�%,'(7���������<YHV�-HDQ�%,*121�������

���'}SDUWHPHQW�G
2QFRJ}Q}WLTXH��&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
���,PDJHULH�0RO}FXODLUH�HW�6WUDW}JLHV�7K}UDQRVWLTXHV�805������8QLYHUVLW}�&OHUPRQW�$XYHUJQH��,16(50��&OHUPRQW�)HUUDQG��)UDQFH
���'LYLVLRQ�GH�5HFKHUFKH�&OLQLTXH��&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
���&HQWUH�G
,QYHVWLJDWLRQ�&OLQLTXH�&,&�������&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���3U}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU��+%2&��/\QFK��J|QHV�FDQGLGDWV

5mVXPm��

,QWURGXFWLRQ

/HV �SULQFLSDX[ �J|QHV �LPSOLTX}V �GDQV �OD �SU}GLVSRVLWLRQ �K}U}GLWDLUH �DX �FDQFHU �RQW �}W} �LGHQWL®}V �GDQV �OHV �DQQ}HV ������ �/ H[SORUDWLRQ �GH �J|QHV
LPSOLTX}V �GDQV �OHV �P~PHV �YRLHV �IRQFWLRQQHOOHV �TXH �OHV �J|QHV �KLVWRULTXHV �D �}W} �SUDWLTX}H �GXUDQW �FHV �GHUQL|UHV �DQQ}HV� �IDFLOLW}H �SDU �OH
G}YHORSSHPHQW�GX�V}TXHQ{DJH�v�KDXW�G}ELW�

$LQVL� �GH �QRXYHDX[ �J|QHV �GH �SU}GLVSRVLWLRQ �K}U}GLWDLUH �DX �FDQFHU �RQW �}W} �LGHQWL®}V� �FRPPH �3$/%�� �5$'��& �HW �5$'��' �GDQV �OH �FDGUH �GH �OD
SU}GLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�HW���RX�GH�O RYDLUH��+%2&���&HSHQGDQW��O LPSOLFDWLRQ�G DXWUHV�J|QHV�FDQGLGDWV��LPSOLTX}V�GDQV�OD�U}SDUDWLRQ
KRPRORJXH�RX�GHV�P}VDSSDULHPHQWV�GH�O $'1��UHVWHQW�HQFRUH�GLVFXW}HV�

1RXV�SURSRVRQV�G H[SORUHU����GH�FHV�J|QHV�FDQGLGDWV�v�SDUWLU�GH�SDWLHQWV�SU}VHQWDQW�XQH�VXVSLFLRQ�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�GH�QRWUH
'}SDUWHPHQW�

2EMHFWLI

(WXGH�GH�OD�SU}YDOHQFH�GH����J|QHV�FDQGLGDWV�v�OD�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�GX�VHLQ�HW���RX�GH�O RYDLUH��+%2&��HW�DX�FDQFHU�FRORUHFWDO
GDQV�XQH�FRKRUWH�GH�������SDWLHQWV�SU}VHQWDQW�XQH�VXVSLFLRQ�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�

0DWmULHOV�HW�0mWKRGHV

(QWUH������HW�������������SDWLHQWV�SU}VHQWDQW�XQH�VXVSLFLRQ�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU��+%2&���������&DQFHU�GLJHVWLI���������$XWUH��
��� �RQW �E}Q}®FL} �G XQH �DQDO\VH �SDU �SDQHO �GH �J|QHV� �FRPSUHQDQW ��� �J|QHV �FDQGLGDWV �VXSSUHVVLIV �GH �WXPHXU ��)$1&0� �5$'��� �5$'��%� �5,17��
%$5'���)$0���$��05(��$��5$'����;5&&���306���0/+����/HV�YDULDQWV�RQW�}W}�LQWHUSU}W}V�VHORQ�OHV�UHFRPPDQGDWLRQV�HQ�YLJXHXU��HQ�XWLOLVDQW
$/$087��/D�IU}TXHQFH�GHV�YDULDQWV�WURQTXDQWV�GDQV�FKDTXH�J|QH�FDQGLGDW�GDQV�OD�SRSXODWLRQ�J}Q}UDOH��UHSU}VHQWDQW�QRWUH�SRSXODWLRQ�FRQWU�OH��D
}W}�G}WHUPLQ}H�HQ�XWLOLVDQW�*QRP$'��&KDTXH�SDWLHQW�D�VLJQ}�XQ�FRQVHQWHPHQW�v�OD�UHFKHUFKH�

5mVXOWDWV

/ DQDO\VH�D�LGHQWL®}����YDULDQWV �WURQTXDQWV �v �O }WDW �K}W}UR]\JRWH� �FRUUHVSRQGDQW �v �XQ�WDX[�GH�G}WHFWLRQ�GH�������GDQV�OHV �J|QHV�)$1&0��Q ���
5,17� ��Q ��� �5$'�� ��Q ��� �DLQVL �TXH �GDQV �%$5'�� �5$'��% �HW �306� ��Q ��� �/ HQVHPEOH �GHV �YDULDQWV �RQW �}W} �LGHQWL®}V �FKH] �GHV �SDWLHQWV �QH
SU}VHQWDQW�SDV�GH�YDULDQW�GH�FODVVH���RX���GDQV�XQ�J|QH�GLDJQRVWLF��v�O H[FHSWLRQ�G XQ�YDULDQW�5,17��WURXY}�FKH]�XQ�SDWLHQW�DYHF�PXWDWLRQ�06+��HW
V\QGURPH�GH �/\QFK� �)$1&0�HW �5,17��}WDLW �DVVRFL} �GH �PDQL|UH �VLJQL®FDWLYH �DX[ �SDWLHQWV �+%2&� �$XFXQH�PXWDWLRQ �Q }WDLW �G}FULWH �GDQV �OHV �DXWUHV
J|QHV�DQDO\V}V�

'LVFXVVLRQ

)$1&0�HW �5,17��RQW �}W}�G}FULWV �FRPPH�}WDQW �DVVRFL}V�v�XQ�ULVTXH�GH�FDQFHU�GX�VHLQ�HW �� �RX�GH�O RYDLUH� �HW �OH �VRQW �VLJQL®FDWLYHPHQW�GDQV�QRWUH
}WXGH��8QH�}WXGH�GH�V}JU}JDWLRQ�FRPSO}PHQWDLUH�SHUPHWWUDLW�GH�G}WHUPLQHU�SOXV�SU}FLV}PHQW�O LPSOLFDWLRQ�GH�FHV�J|QHV�GDQV�FHWWH�SU}GLVSRVLWLRQ�
/HV�DXWUHV�J|QHV�DQDO\V}V�QH�VRQW�SDV�DVVRFL}V�GH�PDQL|UH�VLJQL®FDWLYH�v�XQH�SU}GLVSRVLWLRQ�DX�FDQFHU��RX�QH�SU}VHQWHQW�DXFXQ�YDULDQW�G}O}W|UH
GDQV�QRWUH�}WXGH��/HXU�LPSOLFDWLRQ�GDQV�OD�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�QH�SHXW�~WUH�}FDUW}H��&HSHQGDQW��VL�HOOH�H[LVWH��HOOH�HVW�UDUH�RX
Q LPSOLTXH�SDV�GH�YDULDQWV�WURQTXDQWV�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�3RVWHU�3DQHO�5HFKHUFKH�GRF[



1(852*c1c7,48( ,6$%(//(�&2835<

���������8WLOLVDWLRQ�GHV�DOWmUDWLRQV�GH�OD�PRUSKRORJLH�GX�UmVHDX�PLWRFKRQGULDO�FRPPH�ELR�PDUTXHXU�G
DLGH�DX�GLDJQRVWLF�GH�OD
SDUDSOmJLH�VSDVWLTXH�KmUmGLWDLUH�63*��

$XWHXUV��

&KULVWHOOH��0�'85$1'���������*LRYDQQL�%(1$5'������*XLOODXPH�%$11($8������-XOLH�/$9,(������&\ULO�*2,=(7���������,VDEHOOH�&2835<�������

���,16(50�8�������/DERUDWRLUH�05*0��8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GH�1HXURJ}Q}WLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��8QLW}�)RQFWLRQQHOOH�GH�1HXURJ}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��$3+3�/D�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���/DERUDWRLUH�05*0��8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���SDUDSO}JLH�VSDVWLTXH��U}VHDX�PLWRFKRQGULDO��ELR�PDUTXHXU

5mVXPm��

+HUHGLWDU\�VSDVWLF�SDUDSOHJLDV��+63V��EHORQJ�WR�D�KHWHURJHQHRXV�JURXS�RI�GLVRUGHUV�ZLWK�D�SUHYDOHQFH�RI�a�����������+63V�DUH�FDXVHG�E\�D�G\LQJ
EDFN�GHJHQHUDWLRQ�LQLWLDWLQJ�DW�WKH�GLVWDO�HQG�RI�WKH�FRUWLFR�VSLQDO�WUDFW��7KH�FOLQLFDO�KDOOPDUN�FRUUHVSRQGV�WR�D�S\UDPLGDO�V\QGURPH�RI�ORZHU�OLPEV
�//��ZLWK�FRQVLGHUDEOH�YDULDELOLW\�LQ�WHUP�RI�DJH�DW�RQVHW��IURP�����\HDU�WR�!����\HDUV���GLVHDVH�FRXUVH�DQG�VHYHULW\��+63V�DUH�FODVVL®HG�DV�¡SXUH¢�RU
¡FRPSOH[¢�ZKHQ�DGGLWLRQDO�QHXURORJLFDO�RU�H[WUD�QHXURORJLFDO�IHDWXUHV�DUH�SUHVHQW�

63*���LV�WKH�WKLUG�PRVW�IUHTXHQW�IRUP�RI�DXWRVRPLF�GRPLQDQW�+63�DQG�LV�WKH�FRQVHTXHQFH�RI�D�PXWDWLRQ�LQ�5((3� �JHQH��5((3���5HFHSWRU
([SUHVVLRQ�(QKDQFLQJ�3URWHLQ ��� �LV �D �VPDOO �SURWHLQ �RI ���N'D� �FRQWDLQLQJ�WZR�WUDQVPHPEUDQH�GRPDLQV �DQG�IRXQG�ORFDWHG�LQ �PLWRFKRQGULD�
HQGRSODVPLF�UHWLFXOXP�DQG�OLSLG�GURSOHWV��:H�FRXOG�VKRZ�LQ�RXU�ODERUDWRU\�WKDW�63*���SDWLHQWV�FDUU\LQJ�5((3��PXWDWLRQV�GLVSOD\HG�GLPLQLVKHG
PLWRFKRQGULDO�HQHUJHWLF�IXQFWLRQ�DQG�DOWHUHG�PLWRFKRQGULDO�PRUSKRORJ\��,Q�DGGLWLRQ��ZH�VKRZHG�WKDW�PROHFXODU�PHFKDQLVP�FRQQHFWLQJ�5((3�
PXWDWLRQV�WR�PLWRFKRQGULDO�DOWHUDWLRQV�DUH�'53��GHSHQGDQW�

,Q�WKH�FDVH�RI�+63V��DQG�LQ�SDUWLFXODU�IRU�63*����FOLQLFDO�DQG�SDUDFOLQLFDO�H[DPLQDWLRQV�DUH�XQVSHFL®F�DQG�GLDJQRVLV�UHTXLUHV�FRQ®UPDWLRQ�E\�'1$
DQDO\VLV��+RZHYHU��PRUH�WKDQ�����JHQHV�KDYH�EHHQ�LQYROYHG�LQ�+63��FRPSOLFDWLQJ�WKH�GLDJQRVLV��0RUHRYHU��WKH�ZLGHVSUHDG�XVH�RI�1*6�IRU�WKH
PROHFXODU�GLDJQRVLV�RI�WKHVH�GLVHDVHV�IXUWKHU�LQFUHDVHV�WKH�GHJUHH�RI�FRPSOH[LW\�RI�WKH�GLDJQRVLV�JLYHQ�WKH�QXPEHU�RI�YDULDQWV�LGHQWL®HG��DQG�WKHLU
XQFHUWDLQ�SDWKRJHQLFLW\��SDUWLFXODUO\�IRU�PLVVHQVH�YDULDQWV�

8VLQJ�SULPDU\�FXOWXUH�RI�VNLQ�®EUREODVWV�IURP�YDULRXV�63*���SDWLHQWV�FDUU\LQJ�GLHUHQW�W\SHV�RI�PXWDWLRQV��QRQ�VHQVH��PLVVHQVH��H[RQ�GXSOLFDWLRQ��
ZH�SURSRVH�WKDW�WKH�REVHUYHG�DOWHUDWLRQV�RI�WKH�PLWRFKRQGULDO�QHWZRUN�PRUSKRORJ\�FRXOG�EH�XVHG�DV�D�WUDLW�ELRPDUNHU�WR�KHOS�LQ�WKH�GLDJQRVLV�RI
63*���

3LlFH�MRLQWH���$EVWUDFW�63*���DVVLVHV������GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 %DVLOH�&+$/27

���������/HV�DQRPDOLHV�GX�JlQH�&/7&�VRQW�mJDOHPHQW�DVVRFLmHV�h�GHV�IRUPHV�IDPLOLDOHV�GH�GmzFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

%DVLOH�&KDORW���������$XURUH�*DUGH���������6HEDVWLHQ�0RXWWRQ���������&KULVWRSKH�3KLOLSSH���������)UHGHULF�7UDQ�0DX�7KHP���������1LFROH�3KLOLS�����
)ORUHQFH�5LFFDUGL������$ODLQ�9HUORHV������0DWKLOGH�1L]RQ������%HQMDPLQ�&RJQ}������6}EDVWLHQ�.�U\������&KULVWHO�7KDXYLQ�5RELQHW���������3DWULFN�&DOOLHU����
����/DXUHQFH�)DLYUH���������$QJH�/LQH�%UXHO���������$UWKXU�6RUOLQ�������

���/DERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH�HW�0RO}FXODLUH��3ODWHDX�WHFKQLTXH�GH�ELRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��'LMRQ��
)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O ,QWHUU}JLRQ�(VW��)+8�75$16/$'�
&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�805������*$'��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���8QLW}�)RQFWLRQQHOOH�G ,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��$3�+3�5REHUW�'HEU}��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH�HW�0RO}FXODLUH��3ODWHDX�WHFKQLTXH�GH�ELRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��'LMRQ�
)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��H[RPH��H[SUHVVLYLW}�YDULDEOH��&/7&

5mVXPm��

,QWURGXFWLRQ �� �/HV �YDULDWLRQV �IDX[�VHQV �HW �v �O RULJLQH �GH �FRGRQV �VWRS �SU}PDWXU}V �GX �J|QH �&/7& �VRQW �UHVSRQVDEOHV �G XQH �IRUPH �GH �G}®FLHQFH
LQWHOOHFWXHOOH��',��DYHF�SDUWLFXODULW}V�PRUSKRORJLTXHV�YDULDEOHV��QRQ�VS}FL®TXHV��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��20,0�����������'HSXLV
VD�GHVFULSWLRQ�LQLWLDOH�HQ����������SDWLHQWV�VRQW�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH��WRXV�SRUWHXUV�GH�YDULDWLRQV�GH�QRYR��&HV�SDWLHQWV�SU}VHQWHQW�XQH
G}®FLHQFH�LQWHOOHFWXHOOH�O}J|UH�v�V}Y|UH��1RXV�UDSSRUWRQV����QRXYHDX[�SDWLHQWV�SRUWHXUV�G XQH�YDULDWLRQ�SDWKRJ|QH�GX�J|QH�&/7&��GRQW�FHUWDLQHV
K}ULW}HV��VXJJ}UDQW�O H[LVWHQFH�GH�IRUPHV�IDPLOLDOHV�

3DWLHQWV�HW�PmWKRGH���3DU�V}TXHQ{DJH�KDXW�G}ELW�G H[RPH��(6��HQ�VROR��QRXV�DYRQV�LQLWLDOHPHQW�LGHQWL®}�XQ�SDWLHQW�DWWHLQW�GH�',�O}J|UH�HQ�OLHQ
DYHF�XQH�YDULDWLRQ�HQWUD�QDQW�O
DSSDULWLRQ�G
XQ�FRGRQ�VWRS�SU}PDWXU}�GX�J|QH�&/7&��K}ULW}H�GH�VRQ�S|UH��D\DQW�SU}VHQW}�GHV�WURXEOHV�GX�VSHFWUH
DXWLVWLTXH��XQ�UHWDUG�PRWHXU�HW�GHV�GL°FXOW}V�GHV�DSSUHQWLVVDJHV��VDQV�G}®FLHQFH�LQWHOOHFWXHOOH��o�OD�VXLWH�G XQ�DSSHO�v�FROODERUDWLRQ�SDU�OH�ELDLV�GH
OD �®OL|UH �$Q''L�5DUHV� �QRXV �DYRQV �FROOLJ} �� �SDWLHQWV �VXSSO}PHQWDLUHV �SRUWHXUV �GH �YDULDWLRQV �GH �&/7&� �GLDJQRVWLTX}V �SDU �(6 �RX �$&3$ ��$QDO\VH
&KURPRVRPLTXH�VXU�3XFH�v�$'1��

5mVXOWDWV���/HV����SDWLHQWV����®OOHV�HW���JDU{RQV���LVVXV�GH���IDPLOOHV��SU}VHQWHQW�XQ�WDEOHDX�GH�',�O}J|UH�v�PRG}U}H��DVVRFL}H�GH�PDQL|UH�YDULDEOH
v�XQH�}SLOHSVLH��GHV�VW}U}RW\SLHV��XQ�UHWDUG�GH�ODQJDJH��XQ�UHWDUG�PRWHXU��HW�GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��FRUUHVSRQGDQW�DX�VSHFWUH
SK}QRW\SLTXH�G}Mv�G}FULW��3RXU�FLQT�SDWLHQWV��LVVXV�GH�WURLV�IDPLOOHV��OD�YDULDWLRQ�HVW�K}ULW}H�G XQ�SDUHQW�LQLWLDOHPHQW�FRQVLG}U}�DV\PSWRPDWLTXH�
GRQW �� �HQ�PRVD�TXH�VRPDWLTXH������� �/D �UHSULVH �GH�O LQWHUURJDWRLUH �SHUPHW �GH�PHWWUH �HQ�}YLGHQFH�FKH]�FHV �SDUHQWV �XQ�UHWDUG�LQLWLDO �GH
G}YHORSSHPHQW� �DYHF�GL°FXOW}V�VFRODLUHV� �GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH�HW�RX�XQ�UHWDUG�GH�ODQJDJH� �VDQV�G}®FLW �FRJQLWLI �YUDL� �HW �G }YROXWLRQ
IDYRUDEOH�

'LVFXVVLRQ���/ LGHQWL®FDWLRQ�GH�YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�&/7&�K}ULW}HV�GH�SDUHQWV�SDXFLV\PSWRPDWLTXHV�SHUPHW�G HQYLVDJHU�TXH�OH�WDEOHDX
FOLQLTXH�DVVRFL}�v�FH�J|QH�QH�VH�OLPLWH�SDV�DX[�IRUPHV�LQLWLDOHPHQW�G}FULWHV��H[FOXVLYHPHQW�VSRUDGLTXHV�HW�FDXV}HV�SDU�GHV�YDULDWLRQV�GH�QRYR��/HV
IRUPHV�IDPLOLDOHV�VHPEOHQW�GH�V}Y}ULW}�PRLQV�PDUTX}H��SHUPHWWDQW�G }ODUJLU�OH�VSHFWUH�SK}QRW\SLTXH�DVVRFL}�DX[�PXWDWLRQV�GH�FH�J|QH��&H�WUDYDLO
LOOXVWUH�SDU �DLOOHXUV �OD �GL°FXOW}�G LQWHUSU}WDWLRQ�GHV�YDULDWLRQV�K}ULW}HV� �TXL �GRLW �SUHQGUH�HQ�FRPSWH�GHV�VLWXDWLRQV�IDPLOLDOHV �GRQW �O DQDPQ|VH�HVW
SDUIRLV�VXEWLOH��HW�QH�GRLW�SDV�VH�UHVWUHLQGUH�v�O K\SRWK|VH�FOLQLTXH�LQLWLDOH��'H�SOXV��OH�SDUDGLJPH�ELHQ�FRQQX�GH�OD�VXUYHQXH�GH�YDULDWLRQV�GH�QRYR
GHV�J|QHV�GH�WUDQVPLVVLRQ�GRPLQDQWH�DXWRVRPLTXHV�GDQV�OD�',�GRLW�~WUH�DSSOLTX}�DYHF�SUXGHQFH�GDQV�OH�GLDJQRVWLF�GH�OD�',�O}J|UH�



6<1'520(6�0$/)250$7,)6 +gOD�6$66,

���������(WXGH�JmQmWLTXH�GX�V\QGURPH�GH�%DUGHW�%LHGO�FKH]����IDPLOOHV�WXQLVLHQQHV

$XWHXUV��

+}OD�6$66,������/LOLD�.5$28$������0RQJLD�0(..,������5DQLD�6$..$������,PHQ�&+(//<������0DKHU�.+$55$7������$PLUD�=$1$7,������,QHV�28(57$1,�����
5\P�0(''(%������+DQD�6$)5$28������)DRX]L�0$$=28/�������0HGLKD�75$%(/6,������.DPHO�021$67,5,������5LGKD�0 5$'����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�J}Q}WLTXH��)DFXOW}�GH�0}GHFLQH�GH�7XQLV��8QLYHUVLW}�7XQLV�(O�0DQDU��7XQLV��7XQLVLH
���6HUYLFH�GH�U}DQLPDWLRQ�HW�GH�P}GHFLQH�Q}RQDWDOH��(SV�)DWWRXPD�%RXUJXLED��0RQDVWLU��7XQLVLH
���6HUYLFH�GH�S}GLDWULH��+�SLWDO�GH�%L]HUWH��7XQLV��7XQLVLH
���6HUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
����6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH

0RWV�FOHIV���6\QGURPH�GH�%DUGHW�%LHGO��%%6��0XWDWLRQ�IRQGDWULFH��'}®FLHQFH�LQWHOOHFWXHOOH��+H[DGDFW\OLH��2E}VLW}�V\QGURPLTXH

5mVXPm��

,QWURGXFWLRQ�

/H�V\QGURPH�GH�%DUGHW�%LHGO��%%6��20,0���������HVW��XQH�UDUH�FLOLRSDWKLH�D\DQW�XQ�PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLI��6D�SU}YDOHQFH�HQ
7XQLVLH�HVW�HVWLP}H�v�����������,O �HVW�FDUDFW}ULV}�SDU�O DVVRFLDWLRQ�G XQH�U}WLQLWH�SLJPHQWDLUH��XQH�SRO\GDFW\OLH�SRVW�D[LDOH��XQH�RE}VLW}��XQH
G}®FLHQFH�LQWHOOHFWXHOOH��XQ�K\SRJRQDGLVPH�HW�GHV�DQRPDOLHV�U}QDOHV��$�FH�MRXU�����J|QHV�%%6�RQW�}W}�LGHQWL®}V�H[SOLTXDQW�HQYLURQ�����GHV�FDV�GH
%%6��&HV�GHUQLHUV�FRGHQW�SRXU�GHV�SURW}LQHV�ORFDOLV}HV�GDQV�OH�FRPSOH[H�%%6RPH�TXL�MRXH�XQ�U�OH�FO}�GDQV�OH�WUDQVSRUW�PRO}FXODLUH�LQWUDFLOLDLUH�HW
H[WUDFLOLDLUH�HW�GDQV�OH�WUDQVSRUW�LQWUD¯DJHOODLUH�

1RXV�UDSSRUWRQV�O }WXGH�FOLQLTXH�HW�J}Q}WLTXH�GH����IDPLOOHV�WXQLVLHQQHV�DWWHLQWHV�GH�%%6�

0mWKRGHV�

1RWUH�}WXGH�HVW�U}WURVSHFWLYH�LQFOXDQW�GHV�SDWLHQWV�D\DQW�XQH�IRUWH�VXVSLFLRQ�FOLQLTXH�GH�%%6�HW�U}SRQGDQW�DX[�FULW|UHV�FOLQLTXHV�GH�%HDOHV�
DGUHVV}V�DX�VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV�v�O K�SLWDO�&KDUOHV�1LFROOH�GH�7XQLV�HQWUH������HW�������/ }WXGH�PRO}FXODLUH�SDU
V}TXHQ{DJH�VHORQ�OD�WHFKQLTXH�GH�6DQJHU�D�FLEO}����H[RQV�FRGDQWV�GH����J|QHV�%%6�D®Q�GH�UHFKHUFKHU�OHV�PXWDWLRQV�WXQLVLHQQHV�OHV�SOXV�IU}TXHQWHV
LPSOLTX}HV�GDQV�OH�%%6��&HV�H[RQV�VRQW�U}SDUWLV�DLQVL��H[RQV�������������HW����GX�J|QH�%%6���H[RQ���GX�J|QH�%%6���H[RQV���HW���GX�J|QH�%%6��
H[RQV���HW���GX�J|QH�%%6��HW�H[RQ���GX�J|QH�%%6���

�

5mVXOWDWV��

/ }WXGH�PRO}FXODLUH�QRXV�D�SHUPLV�GH�FRQ®UPHU�OH�GLDJQRVWLF�GH�%%6�FKH]������IDPLOOHV�}WXGL}HV�HQ�PRQWUDQW�OD�SU}VHQFH�v�O }WDW�KRPR]\JRWH�GH
WURLV�PXWDWLRQV�GL}UHQWHV�DX�QLYHDX�GHV�J|QHV�%%6��HW�%%6���OD�PXWDWLRQ�IRQGDWULFH�WXQLVLHQQH�F����&�!�7��S�$UJ���;���DX�QLYHDX�GH�O H[RQ���GX
J|QH�%%6��FKH]�WURLV�IDPLOOHV��OD�PXWDWLRQ�F����GHO$��S�*O\��*OXIV;����DX�QLYHDX�GH�O H[RQ���GX�J|QH�%%6��FKH]�XQH�IDPLOOH�HW�OD�PXWDWLRQ�F����7
!�*��S�/HX��$UJ��DX�QLYHDX�GH�O H[RQ���GX�J|QH�%%6��FKH]�XQH�DXWUH�IDPLOOH��&KH]���SDWLHQWV�QRQ�SRUWHXUV�GH�PXWDWLRQV�SDWKRJ|QHV��QRXV�DYRQV
WURXY}���YDULDWLRQV�QRQ�SDWKRJ|QHV�v�O }WDW�K}W}UR]\JRWH�����FDV��HW�v�O }WDW�KRPR]\JRWH������FDV��WRXFKDQW�OHV�WURLV�J|QHV�%%6���%%6� �HW
%%6��GRQW�GHX[�SRO\PRUSKLVPHV�

�

&RQFOXVLRQ

1RWUH �}WXGH�FRQ®UPH�OD �SU}GRPLQDQFH�GH�OD �PXWDWLRQ�IRQGDWULFH �F����&�!�7�FKH]�OHV �SDWLHQWV �WXQLVLHQV �DWWHLQWV �GH�%%6�HW �PRQWUH �O DEVHQFH�GH
FRUU}ODWLRQ �J}QRW\SH�SK}QRW\SH �}YLGHQWH� �/ LGHQWL®FDWLRQ �GHV �PXWDWLRQV �FDXVDOHV �FKH] �FHV �SDWLHQWV �D �SHUPLV �GH �GRQQHU �XQ �FRQVHLO �J}Q}WLTXH
DG}TXDW�



0$/$',(6�266(86(6�(7�'(�/$�3($8 6RSKLH�5RQGHDX

���������'LDJQRVWLF�SDU�VmTXHQkDJH�h�KDXW�GmELW�GH�PDODGLHV�RVVHXVHV�FRQVWLWXWLRQQHOOHV���FRKRUWH�GH�����SDWLHQWV

$XWHXUV��

6RSKLH�5RQGHDX������&DUROLQH�0LFKRW������&RUDOLH�'XSUH������$QQH�/DXUH�7RXUUH������&}FLOH�)RXUUDJH������&DUROLQH�$OE\������6RSKLH�0RQQRW������6\OYDLQ
+DQHLQ������*HQHYL|YH�%DXMDW������-HDQ�3DXO�%RQQHIRQW������-XOLH�6WHDQQ������9DO}ULH�&RUPLHU�'DLUH����

���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��+�SLWDO�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH���,QVWLWXW�,PDJLQH���+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���,16(50�805�������,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���0DODGLHV�RVVHXVHV�FRQVWLWXWLRQQHOOHV��1*6��SDQHO

5mVXPm��

,QWURGXFWLRQ���/HV�G\VSODVLHV�VTXHOHWWLTXHV�VRQW�XQ�PRWLI�IU}TXHQW�GH�FRQVXOWDWLRQV�S}GLDWULTXHV��HOOHV�UHJURXSHQW�����SDWKRORJLHV�FDXV}HV�SDU
��� �J|QHV ��1RVRORJLH �GH ������� �/H �V}TXHQ{DJH �v �KDXW �G}ELW ��1*6� �D �IRUWHPHQW �DP}OLRU} �O RUH �GHV �WHVWV �J}Q}WLTXHV �SRXU �FHV �SDWKRORJLHV
K}W}URJ|QHV� �1RXV �UDSSRUWRQV �O
DQDO\VH �SDU �XQ �SDQHO �1*6 �GH ���� �SDWLHQWV �D\DQW �GHV �DQRPDOLHV �VTXHOHWWLTXHV�

0mWKRGH �� �/H �SDQHO �FRPSUHQG ���� �J|QHV �LQFOXV �GDQV �� �VRXV�SDQHOV� �G\VSODVLHV �DFUR�P}VR�P}OLTXHV� �UKL]RP}OLTXHV� �}SLSK\VDLUHV �RX
P}WDSK\VDLUHV� �DLQVL �TXH �GLVORFDWLRQV �PXOWLSOHV� �QDQLVPHV �SODW\VSRQG\OLTXHV� �FDXVHV �V\QGURPLTXHV �HW �UHWDUG �VWDWXUDX[ �DYHF �DQRPDOLHV
VTXHOHWWLTXHV�PLQHXUV��/H�V}TXHQ{DJH�v�KDXW�G}ELW�HVW�U}DOLV}�SDU�OD�P}WKRGH�FDSWXUH��$JLOHQW��HW�OH�V}TXHQFHXU�1H[W6HT��,OOXPLQD���/
DQDO\VH�GHV
YDULDQWV�HVW�U}DOLV}H�JUxFH�v�XQH�LQWHUIDFH�LQIRUPDWLTXH�ORFDOH��3RO\:HE���/HV�GRVVLHUV�VRQW�GLVFXW}V�DYHF�OHV�P}GHFLQV�GX�&HQWUH�GH�5}I}UHQFH�GHV
0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV�HQ�VWD�G LQFOXVLRQ�HW�GH�UHVWLWXWLRQ�

5mVXOWDWV��

6XU�O HQVHPEOH�GHV�VRXV�SDQHOV� �GHV�YDULDQWV�SUREDEOHPHQW�SDWKRJ|QHV�SDWKRJ|QHV�RQW�}W}�LGHQWL®}V�FKH]�����SDWLHQWV�������GDQV����J|QHV�HW
GHV�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��986��FKH]����SDWLHQWV����������GHV�J|QHV�GX�SDQHO�Q RQW�}W}�LPSOLTX}V�TXH�FKH]���v���SDWLHQWV�SDUPL�OHV����
GH�FHWWH�FRKRUWH��/H�UHQGHPHQW�Q HVW�SDV�KRPRJ|QH�VHORQ�OHV�LQGLFDWLRQV�HW�HQ�SDUWLFXOLHU�SRXU�OHV�UHWDUGV�VWDWXUDX[�DYHF�DQRPDOLHV�VTXHOHWWLTXHV
PLQHXUV��JURXSH����SXLVTXH�TX LO�HVW�GH�������������DYHF�����GH�986����������DORUV�TXH�OH�UHQGHPHQW�SRXU�O HQVHPEOH�GHV�DXWUHV�LQGLFDWLRQV
�JURXSH����HVW�GH���������������DYHF����GH�986�����������/HV�J|QHV�OHV�SOXV�IU}TXHPPHQW�PXW}V�GDQV�OH�JURXSH���VRQW�&2/�$���������&203
������581;��������)*)5��������135��������&2/��$�������HW�&8/��������'DQV�OH�JURXSH����OHV���J|QHV�OHV�SOXV�IU}TXHQWV�VRQW�)*)5���������135�
������HW�6+2;�������

&RQFOXVLRQ��

&H�SDQHO�GH�J|QHV�D�SHUPLV�GH�U}VRXGUH�SU|V�GH�����GHV�FDV�TXL�QRXV�RQW�}W}�DGUHVV}V��/ DUULY}H�GX�1*6�D�SHUPLV�XQH�JUDQGH�DYDQF}H�SRXU�OH
GLDJQRVWLF�GHV�PDODGLHV�UDUHV�HW�OHV�IRUPHV�FOLQLTXHV�DW\SLTXHV��1RWUH�H[S}ULHQFH�PRQWUH�}JDOHPHQW�O LQW}U~W�GX�OLHQ�}WURLW�HQWUHWHQX�DYHF�OH�&HQWUH
GH�5}I}UHQFH�GHV�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV �D®Q�GH�V}OHFWLRQQHU�DX�PLHX[�OHV�SDWLHQWV �HW �SRXU �OHV �GLVFXVVLRQV�FOLQLFR�ELRORJLTXHV�GHV
GRVVLHUV�DYHF�LQWHUSU}WDWLRQ�FRPSOH[H�

3LlFH�MRLQWH���DEVWUDFW�02&�GRF[



1(852*c1c7,48( 9LQFHQW�+8,1

���������*mQmWLTXH�GHV�DWD[LHV�SURSULRFHSWLYHV���OH�SKmQRW\SH�KRPRJlQH�GX�&$19$6�VRXV�WHQG�XQH�JUDQGH�KmWmURJmQmLWm
JmQmWLTXH

$XWHXUV��

9LQFHQW�+XLQ������$QGUHD�&RUWHVH������0DULH�/RUUDLQH�0RQLQ���������5DEDE�'HEV������7DQ\D�6WRMNRYLF������&ODLUH�(ZHQF]\N������7KLHUU\�0DLVRQREH�����
.DULQH�9LDOD������)DQQ\�0RFKHO���������$OLQD�0DULD�7DWDUX������0}ODQLH�3DSLQ������+HQU\�+RXOGHQ������0DU\�0�5HLOO\������$OH[LV�%ULFH���������$OH[DQGUD
'XUU�������

���,&0��,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH���,QVHUP�8�������&156�805���������6RUERQQH�8QLYHUVLW\��3DULV��)UDQFH
���'HSDUWPHQW�RI�1HXURPXVFXODU�'LVHDVH��8&/�,QVWLWXWH�RI�1HXURORJ\�DQG�7KH�1DWLRQDO�+RVSLWDO�IRU�1HXURORJ\��/RQGRQ��5R\DXPH�8QL
���6HUYLFH�GH�*}Q}WLTXH��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3DULV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3DULV��)UDQFH
���,QVWLWXW�GH�P\RORJLH��&HQWUH�GH�5}I}UHQFH�GHV�SDWKRORJLHV�QHXURPXVFXODLUHV�3DULV�(VW��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV
)RL[��3DULV��)UDQFH

0RWV�FOHIV���1HXURQRSDWKLHV�VHQVLWLYHV��ZKROH�H[RPH�VHTXHQFLQJ��DWD[LH�SURSULRFHSWLYH��DWD[LH�F}U}EHOOHXVH��PDODGLHV�PLWRFKRQGULDOHV��&$19$6

5mVXPm��

/HV�QHXURQRSDWKLHV�VHQVLWLYHV��RX�JDQJOLRQRSDWKLHV��VRQW�FDXV}HV�SDU�OD�G}J}Q}UHVFHQFH�GHV�QHXURQHV�VHQVLWLIV�GRQW�OH�FRUSV�FHOOXODLUH�HVW�VLWX}
GDQV�OHV�JDQJOLRQV�UDFKLGLHQV�SRVW}ULHXUV�GH�OD�PRHOOH�}SLQL|UH��&HV�SDWKRORJLHV�VRQW�FDUDFW}ULV}HV�SDU�XQH�DWD[LH�SURSULRFHSWLYH��DEROLWLRQ�GHV
U}¯H[HV�RVW}R�WHQGLQHX[� �GLPLQXWLRQ�GH�OD �VHQVLELOLW} �H[W}URFHSWLYH� �GRXOHXUV �QHXURSDWKLTXHV�� �/HV �FDXVHV �J}Q}WLTXHV�FRQQXHV�FRPSUHQQHQW �GHV
PDODGLHV�PLWRFKRQGULDOHV��GRQW�O DWD[LH�GH�)ULHGUHLFK�HW�OHV�SDWKRORJLHV�OL}HV�DX[�PXWDWLRQV�GX�J|QH�32/*��&HV�PDODGLHV�VRQW�FDUDFW}ULV}HV�SDU�XQH
DWD[LH�SURSULRFHSWLYH��XQH�DWD[LH�F}U}EHOOHXVH�HW�G
DXWUHV�DWWHLQWHV�G
RUJDQHV��3OXV�U}FHPPHQW��D�}W}�G}FULWH�XQH�DXWUH�FDXVH�J}Q}WLTXH�G
DWD[LH
SURSULRFHSWLYH�FRUUHVSRQGDQW�v�O
H[SDQVLRQ�ELDOO}OLTXH�G
XQ�SHQWDSOHW�SDWKRORJLTXH��$$***�Q�VLWX}�GDQV�O
LQWURQ���GX�J|QH�5)&���/HV�SDWLHQWV
SRUWHXUV�GH�FHV�H[SDQVLRQV�SU}VHQWHQW�XQ�SK}QRW\SH�SDUWLFXOLHU�DVVRFLDQW�DWD[LH�SURSULRFHSWLYH��XQH�DWD[LH�F}U}EHOOHXVH��XQH�DU}¯H[LH�YHVWLEXODLUH
HW �XQH�WRX[�FKURQLTXH� �}JDOHPHQW�DSSHO}�&$19$6��FHUHEHOODU �DWD[LD� �QHXURSDWK\� �YHVWLEXODU �DUH¯H[LD�V\QGURPH�� �/H�EXW �GH�QRWUH�}WXGH�}WDLW �GH
G}FRXYULU�OD�FDXVH�J}Q}WLTXH�GH�SK}QRW\SHV�}WURLWHPHQW�DSSDUHQW}V��SULQFLSDOHPHQW�U}GXLWV�v�OD�QHXURQRSDWKLH�VHQVLWLYH�1RXV�DYRQV�UHFUXW}�XQH
FRKRUWH �XQLTXH �GH ��� �FDV �LQGH[ �SU}VHQWDQW �XQH �QHXURQRSDWKLH �VHQVLWLYH �FRQ®UP}H �SDU �HOHFWURQHXURP\RJUDSKLH� �$SU|V �H[FOXVLRQ �GH �O DWD[LH �GH
)ULHGUHLFK��QRXV�DYRQV�UHFKHUFK}�OHV�H[SDQVLRQV�GX�J|QH�5)&��SDU�3&5�¯XRUHVFHQWH��73�3&5�HW�6RXWKHUQ�EORW��3DU�OD�VXLWH��QRXV�DYRQV�HHFWX}�OH
V}TXHQ{DJH�GH�O H[RPH�HQWLHU�FKH]�WRXV�OHV�LQGLYLGXV�VDQV�GLDJQRVWLF�J}Q}WLTXH�����FDV�LQGH[�HW���DSSDUHQW}V��DYHF�OH�NLW�GH�FDSWXUH�6HT&DS�(=
+XPDQ �([RPH �3UREHV �Y��� �GH �5RFKH �VXU �XQ �DSSDUHLO �1H[W6HT��� �GH �,OOXPLQD� �/D �FRQ®UPDWLRQ �GHV �U}VXOWDWV �HW �OD �V}JU}JDWLRQ �IDPLOLDOH �RQW �}W}
U}DOLV}HV�SDU�V}TXHQ{DJH�6DQJHU�/
xJH�GH�G}EXW�PR\HQ�GH�QRWUH�FRKRUWH�}WDLW�GH������h������DQV��SRXU�XQ�xJH�PR\HQ�GH�OD�SUHPL|UH�FRQVXOWDWLRQ
GH������h������DQV��1RXV�DYRQV�LGHQWL®}�XQH�H[SDQVLRQ�ELDOO}OLTXH�GX�J|QH�5)&��GDQV�������GHV�FDV����������/
}WXGH�GH�O H[RPH�HQWLHU�D�SHUPLV
GH�PHWWUH�HQ�}YLGHQFH��GHV�YDULDQWV�SDWKRJ}QLTXHV�RX�SUREDEOHPHQW�SDWKRJ}QLTXHV�FKH]���GHV����FDV�LQGH[�DQDO\V}V��GDQV���J|QHV�20,0��32/*�
7:1.��*50��HW�),*����'H�SOXV��QRXV�DYRQV�LGHQWL®}�XQ�QRXYHDX�J|QH�FDQGLGDW���6&1�$�DYHF�XQ�FKDQJHPHQW�IDX[�VHQV�KRPR]\JRWH��$XFXQ�GH�FHV
FLQT�FDV�LQGH[�Q
D�G
DQW}F}GHQW�IDPLOLDX[�VLPLODLUHV��WRXWHIRLV�QRXV�QRWRQV�OD�SU}VHQFH�GH�WURLV�PXWDWLRQV�FRPSDWLEOHV�DYHF�XQH�WUDQVPLVVLRQ�D
SULRUL�DXWRVRPLTXH�GRPLQDQWH��7:1.��*50��HW�),*����0DOJU}�XQ�SK}QRW\SH�KRPRJ|QH��FHWWH�}WXGH�PHW�HQ�}YLGHQFH�OD�JUDQGH�K}W}URJ}Q}LW}
J}Q}WLTXH�GHV�QHXURQRSDWKLHV�VHQVLWLYHV��/ H[SDQVLRQ�QRQ�FRGDQWH�GH�5)&��HVW�OD�FDXVH�OD�SOXV�IU}TXHQWH��/HV�DXWUHV�YDULDQWV�GDQV�OHV�J|QHV
LGHQWL®}V �UHQGHQW �FRPSWH �GH �IRUPHV �U}FHVVLYHV �HW �GH �O
H[LVWHQFH �GH �IRUPHV �GH �WUDQVPLVVLRQ �DXWRVRPLTXH �GRPLQDQWH �TXL �QH �VRQW �SDV �HQFRUH
H[SOLTX}HV



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 -(520(�-($11(77(

���������+LVWRLUH�QDWXUHOOH�DVVRFLm�DX[�PXWDWLRQV�GX�JlQH�6(7'��SDU�XQH�DSSURFKH�RULHQWmH�SDU�OHV�GRQQmHV�IRXUQLHV�SDU�XQ
HQWUHSrW�GH�GRQQmHV�GH�VDQWm�

$XWHXUV��

-(520(�-($11(77(���������/($�3(521,������0$5/(1(�5,2���������623+,(�521'($8������*,8/,$�%$5&,$������$172,1(�1(85$=������9,1&(17�%(12,7
�����DUQROG�PXQQLFK���������JHQHYLHYH�EDXMDW������FDUROLQH�PLFKRW������YDOHULH�FRUPLHU�GDLUH���������QLFRODV�JDUFHORQ����

���*(1(7,48(�0(',&$/(��+23,7$/�1(&.(5��$3+3��3$5,6��)UDQFH
���5(&+(5&+(�&/,1,48(��,167,787�,0$*,1(��3$5,6��)UDQFH
���VHUYLFH�GH�J}Q}WLTXH��,QVWLWXW�,PDJLQH��8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}��SDULV��)UDQFH
���,16(50�805�������,167,787�,0$*,1(��8QLYHUVLW}�3DULV�'HVFDUWHV���6RUERQQH�3DULV�&LW}��3$5,6��)UDQFH
���VHUYLFH�GH�J}Q}WLTXH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���GHSDUWHPHQW�LQIRUPDWLTXH�P}GLFDOH��+RSLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���'DWD�6FLHQFH�3ODWIRUP��,QVWLWXW�,PDJLQH��8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}��SDULV��)UDQFH
���*(1(7,48(�0(',&$/(��+23,7$/�1(&.(5��$3+3��SDULV��)UDQFH

0RWV�FOHIV���6(7'���(175(327�'(�'211((6��,$

5mVXPm��

/HV�DOW}UDWLRQV�GX�J|QH�6(7'��VRQW�UHVSRQVDEOH�G XQ�WURXEOH�GX�QHXUR�G}YHORSSHPHQW�V\QGURPLTXH��DVVRFL}�QRWDPPHQW�XQH�G\VPRUSKLH�IDFLDOH�
8QH�WUHQWDLQH�GH�SDWLHQWV�RQW�}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH��PDLV�FHV�REVHUYDWLRQV�QH�SHUPHWWHQW�SDV�XQH�GHVFULSWLRQ�SU}FLVH�GH�O KLVWRLUH
QDWXUHOOH�1RXV�SURSRVRQV�G XWLOLVHU�O HQWUHS�W�GH�GRQQ}HV�GH�VDQW}�GH�O K�SLWDO�1HFNHU�HW�OH�ORJLFLHO�G H[SORLWDWLRQ�G}YHORSS}�SDU�O LQVWLWXW�,PDJLQH
�'U�:DUHKRXVH��SRXU�}WXGLHU�O KLVWRLUH�QDWXUHOOH�DVVRFL}H�DX[�PXWDWLRQV�GX�J|QH�6(7'���(Q�HHW��O XWLOLVDWLRQ�G HQWUHS�WV�GH�GRQQ}HV�GH�VDQW}�SHXW
~WUH �XWLOH �SRXU �HQULFKLU �OD �GHVFULSWLRQ �SK}QRW\SLTXH �FDU �LO �SHUPHW �GH �UDVVHPEOHU �HQ �XQH �VHXOH �LQWHUIDFH �OHV �GRQQ}HV �GH �GL}UHQWV �V\VW|PHV
G LQIRUPDWLRQ��FRPSWHV�UHQGXV�P}GLFDX[��FRPSWHV�UHQGXV�G LPDJHULH��FRXUULHUV��U}VXOWDWV�ELRORJLTXHV����'U�:DUHKRXVH�SHUPHW�GH�U}DOLVHU�XQH
UHFKHUFKH�WH[WXHOOH�VXU�O HQVHPEOH�GH�FHV�GRFXPHQWV�KRVSLWDOLHUV�FRQWHQXV�GDQV�O HQWUHS�W�&HWWH�}WXGH�U}WURVSHFWLYH�ORQJLWXGLQDOH�LQFOXW���SDWLHQWV
VXLYLV �v �O K�SLWDO �1HFNHU �(QIDQWV �0DODGHV �DYHF �FRQ®UPDWLRQ �PRO}FXODLUH�/D �FRKRUWH �}WXGL}H �FRPSUHQG �� �LQGLYLGXV �GH �VH[H �PDVFXOLQ� �� �GH �VH[H
I}PLQLQ��xJ}V�GH���v����DQV��$�SDUWLU�GHV�GRQQ}HV�WH[WXHOOHV�GH�O HQWUHS�W�GH�GRQQ}HV��XQ�DOJRULWKPH�GH�WUDLWHPHQW�DXWRPDWLTXH�GX�ODQJDJH�H[WUDLW
DXWRPDWLTXHPHQW�OHV�SK}QRW\SHV�GHV�SDWLHQWV��8Q�3KH:$6��3KHQRPH�:LGH�$VVRFLDWLRQ��HVW�U}DOLV}�VXU�FHV�SK}QRW\SHV�D®Q�GH�YLVXDOLVHU�OHV�SOXV
SHUWLQHQWV�HW�GH�UHS}UHU�G }YHQWXHOOHV�DVVRFLDWLRQV�SK}QRW\SLTXHV�QRQ�U}I}UHQF}HV�SDU�20,0�RX�253+$'$7$���/HV�SKRWRJUDSKLHV�GHV�SDWLHQWV�VRQW
}JDOHPHQW�DQDO\V}HV�



6<1'520(6�0$/)250$7,)6 :DIDD�-',28,

���������/H�V\QGURPH�GH�7HQRULR���h�SURSRV�GxXQH�SDWLHQWH�PDURFDLQH�HW�UHYXH�GH�OD�OLWWmUDWXUH

$XWHXUV��

ZDIDD�-GLRXL������+DQDQH�0HUKQL������7KDPL�%HQRXDFKDQH������$PDO�7KLPRX����

���&HQWUH�GHV�&RQVXOWDWLRQV�HW�GHV�([SORUDWLRQV��+�SLWDO�G
(QIDQWV�GH�5DEDW��5DEDW��0DURF
���6HUYLFH�GH�3}GLDWULH����+�SLWDO�G
(QIDQWV�GH�5DEDW��5DEDW��0DURF

0RWV�FOHIV���7HQRULR��SDWLHQWH�PDURFDLQH��FURLVVDQFH�H[FHVVLYH��PDFURF}SKDOLH

5mVXPm��

/H�V\QGURPH�GH�7HQRULR�HVW�XQH�PDODGLH�J}Q}WLTXH�WU|V�UDUH��v�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��GXH�v�GHV�PXWDWLRQV�GX�J|QH�51)�������&HWWH
PDODGLH� �G}FULWH �SDU �7HQRULR �HW �DO� �HQ ������ �HVW �FDUDFW}ULV}H �HVVHQWLHOOHPHQW �SDU �XQH �FURLVVDQFH �H[FHVVLYH� �XQH �PDFURF}SKDOLH �HW �XQ �G}®FLW
LQWHOOHFWXHO��&HUWDLQV�SDWLHQWV�SU}VHQWHQW�G DXWUHV�VLJQHV�v�VDYRLU���XQH�G\VPRUSKLH�IDFLDOH��XQH�K\GURF}SKDOLH��GHV�WURXEOHV�QHXURORJLTXHV��XQH
DWWHLQWH�RFXODLUH��GHV�DQRPDOLHV�VTXHOHWWLTXHV��XQH�K\SRJO\F}PLH��GHV�PDODGLHV�LQ¯DPPDWRLUHV�DLQVL�TXH�GHV�}SLVRGHV�G RWLWHV�HW�SQHXPRQLHV�

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�SDWLHQWH�PDURFDLQH�xJ}H�GH���PRLV��QRQ�FRQVDQJXLQH��XQLTXH�GH�VD�IDPLOOH�TXL�SU}VHQWH�OH�WDEOHDX�VXLYDQW��
DYDQFH �VWDWXUR�SRQG}UDOH� �PDFURF}SKDOLH� �K}PLK\SHUWURSKLH �FRUSRUHOOH� �K\SHUOD[LW} �DUWLFXODLUH� �}SLOHSVLH� �UHWDUG �SV\FKRPRWHXU� �K\SRWRQLH�
V\QFRSHV��G\VPRUSKLH�IDFLDOH�DYHF�IURQW�ODUJH��UH¯X[�JDVWUR�RHVRSKDJLHQ��SQHXPRQLHV�HW�UHWDUG�G }UXSWLRQ�GHQWDLUH���

'HYDQW�FH�WDEOHDX�FOLQLTXH��OH�GLDJQRVWLF�G XQ�V\QGURPH�GH�7HQRULR�D�}W}�}YRTX}��XQH�}WXGH�PRO}FXODLUH�SHUPHWWUDLW�}YHQWXHOOHPHQW�GH�FRQ®UPHU
FH�GLDJQRVWLF��SURGLJXHU�XQ�FRQVHLO�J}Q}WLTXH�SRXU�OD�IDPLOOH�HW�LQVWDXUHU�XQH�VXUYHLOODQFH�P}GLFDOH�DG}TXDWH�

3LlFH�MRLQWH���DEVWUDFW�WHQRULR�GRF[
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DOLQRh�/$9,//$85(,;

���������,PSDFW�WKmUDSHXWLTXH�GH�OD�GmFRXYHUWH�LQFLGHQWDOH�GH�036���PXFRSRO\VDFFKDULGRVH�GH�W\SH����SDXFLV\PSWRPDWLTXH
FKH]�XQH�SDWLHQWH�DWWHLQWH�GH�32,&��SVHXGR�REVWUXFWLRQ�LQWHVWLQDOH�FKURQLTXH�

$XWHXUV��

$OLQR��/DYLOODXUHL[������3DXO�5ROOLHU������&KULVWHOH�'XERXUJ������/}QD�'DPDM������6DPLD�3LFKDUG������:LOIULG�&DUUH������-DFLQWKH�%RQQHDX�/DJDFKHULH�����
&KORH�3XLVHX[������9LUJLQLH�*DQGHPHU������0}ODQLH�)UDGLQ������&KOR}�4XHOLQ������$ODLQ�'DEDGLH������7KLHUU\�/HYDGH������0DJDOL�3HWWD]]RQL������/DXUHQW
3DVTXLHU������9}URQLTXH�'DYLG������6\OYLH�2GHQW����

���*}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH�HW�J}QRPLTXH�P}GLFDOH��&+8�GH�5HQQHV���3RQWFKDLOORX��5HQQHV��)UDQFH
���0DODGLHV�P}WDEROLTXHV��QHXURS}GLDWULH��&+8�GH�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���0DODGLHV�P}WDEROLTXHV��$3+3���+RSLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���+}PDWR�RQFRORJLH�S}GLDWULTXH��&+8�GH�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���3}GLDWULH���0DODGLHV�UDUHV�GLJHVWLYHV��0D5'L���&+8�GH�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�0}WDEROLTXH���&HQWUH�GH�5}I}UHQFH�HQ�0DODGLHV�+}U}GLWDLUHV�GX�0}WDEROLVPH���,QVWLWXW�)}G}UDWLI�GH�%LRORJLH���&+8�GH
7RXORXVH��7RXORXVH��)UDQFH
���6HUYLFH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH�*UDQG�(VW���80�3DWKRORJLHV�0}WDEROLTXHV��(U\WKURF\WDLUHV�HW�'}SLVWDJH�3}ULQDWDO���&HQWUH�GH�%LRORJLH�HW
GH�3DWKRORJLH�(VW���*URXSHPHQW�+RVSLWDOLHU�(VW���+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���036���+XUOHU��VXUFKDUJH��PDODGLH�O\VRVRPDOH��32,&��GRQQ}H�LQFLGHQWDOH��HQ]\PRWK}UDSLH��JUHH�GH�PRHOOH�RVVHXVH��H[RPH��,'8$�
0<+��

5mVXPm��

8Q�QRXUULVVRQ �GH �WURLV �PRLV �D �E}Q}®FL} �G
XQH �FRQVXOWDWLRQ �GH �J}Q}WLTXH� �ORUV �GH �VRQ �KRVSLWDOLVDWLRQ� �v �OD �GHPDQGH�GHV �JDVWURS}GLDWUHV �VXLWH �DX
GLDJQRVWLF�LQKDELWXHOOHPHQW�SU}FRFH�GH�SVHXGR�REVWUXFWLRQ�LQWHVWLQDOH�FKURQLTXH��32,&���&HWWH�SDWLHQWH�Q}H�v����6$��VDQV�FRPSOLFDWLRQV��D�SU}VHQW}
G|V �WURLV �VHPDLQHV �GH �YLH �XQ �V\QGURPH�SVHXGR�RFFOXVLI �U}FLGLYDQW� �Q}FHVVLWDQW �XQH �FRORVWRPLH �SXLV �XQH �LO}RVWRPLH� �DLQVL �TX
XQH �QXWULWLRQ
SDUHQW}UDOH��6D�FRXUEH�GH�S}ULP|WUH�FUDQLHQ��3&��}WDLW�U}JXOL|UH�VXU���'6�GHSXLV�OD�QDLVVDQFH��O
H[DPHQ�FOLQLTXH�QH�UHWURXYDLW�SDV�G
DQRPDOLHV
PRUSKRORJLTXHV��HW�XQ�WRQXV�D[LDO�OLPLWH��/D�&*+�DUUD\�U}DOLV}H�DSU|V�FRQVHQWHPHQW�GHV�SDUHQWV��D�PLV�HQ�}YLGHQFH�XQH�G}O}WLRQ�K}W}UR]\JRWH�GH
���0E�HQ���S�����S������HPSRUWDQW�SOXVLHXUV�J|QHV�20,0�GRQW�0<+�� ��0\RVLQ��KHDY\�FKDLQ�����VPRRWK�PXVFOH���3OXVLHXUV�FDV�GH�G}O}WLRQ
��S������RQW�}W}�UDSSRUW}V�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�GHV�WURXEOHV�GHV�DSSUHQWLVVDJHV�YDULDEOHV�HW�XQ�3&�GH�SHWLWH�WDLOOH��PLFURF}SKDOLH�OLPLWH�v
��'6���&HWWH�G}O}WLRQ�HVW�K}ULW}H�GX�S|UH��GRQW�OH�3&�HVW�v����'6��WUDYDLOODQW�HQ�LQW}ULP��QLYHDX�EDF�SUR���QH�SU}VHQWDQW�SDV�GH�WURXEOHV�GLJHVWLIV�

'HV�YDULDQWV�GH�0<+���RQW�U}FHPPHQW�}W}�SXEOL}V�FRPPH�SDWKRJ|QHV��DYHF�XQ�HHW�SHUWH�GH�IRQFWLRQ�VXSSRV}��v�O
}WDW�KRPR]\JRWH��YDULDQW�QRQ�
VHQV��RX�K}W}UR]\JRWH�FRPSRVLWH��FKH]�GHX[�SDWLHQWV�DWWHLQWV�GH�V\QGURPH�G
K\SRS}ULVWDOWLVPH�LQWHVWLQDO���PLFURFRORQ���P}JDYHVVLH��/H�V}TXHQ{DJH
VDQJHU�GX�J|QH�0<+���VHXO�Q
}WDQW�SDV�GLVSRQLEOH��HW�O
}YROXWLRQ�FOLQLTXH�GHV�SDWLHQWV�}WDQW�G}FULWH�FRPPH�V}Y|UH��G}F|V�SU}FRFH���XQ�H[RPH
P}GLFDO�HQ�WULR�D�GRQF�}W}�SURSRV}�v�FLQT�PRLV�GH�YLH��D®Q�GH�UHFKHUFKHU�XQH�PXWDWLRQ�GH�0<+���DVVRFL}H�v�OD�G}O}WLRQ�FRQQXH��GDQV�O
K\SRWK|VH
G
XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�FRPPH�UDSSRUW}�GDQV�OD�OLWW}UDWXUH�

&HW�H[DPHQ�Q
D�SDV�UHWURXY}�GH�YDULDQW�GH�0<+���QL�$&7*���J|QH�UHVSRQVDEOH�GH�32,&���PDLV�GHX[�YDULDQWV�K}W}UR]\JRWHV�FRPSRVLWHV�GX�J|QH
,'8$ �K}ULW}V �FKDFXQ �G
XQ �SDUHQW� �VRLW �XQ �GLDJQRVWLF �QRQ�DWWHQGX �GH �PXFRSRO\VDFFKDULGRVH �GH �W\SH �� ��036��� �&H �GLDJQRVWLF �D �}W} �FRQ®UP}
FOLQLTXHPHQW�v�O
}WDW�SDXFLV\PSWRPDWLTXH�v���PRLV�DYHF�XQH�G\VPRUSKLH�G}EXWDQWH��GHV�OLPLWDWLRQV�DUWLFXODLUHV�GLVFU|WHV�HW�ELRORJLTXHPHQW�SDU�OHV
036�XULQDLUHV�HW�O
DFWLYLW}�HQ]\PDWLTXH��/H�ELODQ�G
H[WHQVLRQ�QH�UHWURXYDLW �SDV�G
DXWUHV�VLJQHV�HQ�GHKRUV�G
XQ�HQFRPEUHPHQW�QDVDO� �/D�JUHH�GH
PRHOOH�RVVHXVH�D�SX�~WUH�U}DOLV}H�v�RQ]H�PRLV��FH�TXL�HVW�XQ�IDFWHXU�GH�ERQ�SURQRVWLF�FRQFHUQDQW�O
}YROXWLRQ�QHXURORJLTXH��8QH�HQ]\PRWK}UDSLH
VXEVWLWXWLYH�D�}W}�G}EXW}H�G|V�OH�GLDJQRVWLF��HW�SRXUVXLYLH�MXVTX
v�VL[�PRLV�SRVW�JUHH�DSU|V�DYLV�GX�JURXSH�U}I}UHQW�QDWLRQDO��'HV�VLJQHV�GLJHVWLIV
�FRQVWLSDWLRQ��VRQW�G}FULWV�GDQV�OD�036���PDLV�VRQW�GHV�VLJQHV�GH�VXUFKDUJH�KDELWXHOOHPHQW�WDUGLIV��DX�VHFRQG�SODQ��SRVDQW�OD�TXHVWLRQ�GX�OLHQ�HQWUH
OD�036���O
KDSORLQVX°VDQFH �0<+�� �HW�OD�32,&��HHW�FXPXODWLI� �GLJ}QLVPH"���&HWWH�G}FRXYHUWH�LQFLGHQWDOH�D�SHUPLV�XQ�GLDJQRVWLF�HQ�O
DEVHQFH�GH
VLJQHV�PDMHXUV��HW�XQH�SULVH�HQ�FKDUJH�WK}UDSHXWLTXH�SU}FRFH�

3LlFH�MRLQWH���DVVLVHVB����BODYLOODXUHL[B036�B32,&�GRF[
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1HVVULQH�0(==,

���������'mWHUPLQDWLRQ�GX�SURzO�PXWDWLRQQHO�GHV�PDODGLHV�JmQmWLTXHV�HQ�7XQLVLH�SDU�DQDO\VH�GHV�GRQQmHV�GH�VmTXHQkDJH
GxH[RPH�HQWLHU

$XWHXUV��

1HVVULQH�0H]]L������2OID�0HVVDRXG������5DKPD�0NDRXDU������0HULHP�&KDUJXL������&KRNUL�1DRXDOL������0RKDPHG�=JKDO������6RQLD�$EGHOKDN������/LOLD
5RPGKDQH�������

�����,QVWLWXW�3DVWHXU�7XQLV��/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH��781,6��7XQLVLH
�����6HUYLFH�GH�GHUPDWRORJLH��+�SLWDO�&KDUOHV�1LFROOH�������7XQLV��7XQLVLH��781,6��7XQLVLH
�����'}SDUWHPHQW�GHV�6FLHQFHV�GH�OD�9LH���)DFXOW}�GHV�6FLHQFHV�GH�%L]HUWH��-D]RXQD��7XQLVLH��%L]HUWH��7XQLVLH

0RWV�FOHIV���0DODGLHV�J}Q}WLTXHV��3RSXODWLRQ�7XQLVLHQQH��0XWDWLRQ��([RPH��%LRLQIRUPDWLTXH��EDVH�GH�GRQQ}HV�

5mVXPm��

&RQWH[WH�HW�2EMHFWLIV�� �(Q�7XQLVLH� �OHV �PDODGLHV �J}Q}WLTXHV�FRQVWLWXHQW �XQ�SUREO|PH�GH�VDQW}�SXEOLTXH� �&HFL �HVW �G��DX[�IRUWV �WDX[�GH
FRQVDQJXLQLW}�HW�G HQGRJDPLH�&HV�SDWKRORJLHV�VRQW�J}Q}UDOHPHQW�JUDYHV��FKURQLTXHV�HW�}YROXWLYHV�HW�LQFXUDEOHV��/H�SURQRVWLF�YLWDO�HVW�VRXYHQW�PLV
HQ�MHX�/D�SODQL®FDWLRQ�GHV�VWUDW}JLHV�GH�SU}YHQWLRQV�GHV�FHV�PDODGLHV��G}SLVWDJH�SU}QDWDO��Q}RQDWDO���G}SLVWDJH�HQ�FDVFDGH�SRXU�O LGHQWL®FDWLRQ�GHV
SHUVRQQHV�DWWHLQWHV�HQFRUH�DV\PSWRPDWLTXHV��DLQVL�TXH�OD�PLVH�DX�SRLQW�GHV�QRXYHOOHV�SLVWHV�WK}UDSHXWLTXHV�HW�OD�SU}SDUDWLRQ�GHV�HVVDLV�FOLQLTXHV
H[LJHQW�GHV�GRQQ}HV�}SLG}PLRORJLTXHV�®DEOHV�HW�SU}FLVHV��0DOKHXUHXVHPHQW�FH�W\SH�GH�GRQQ}HV�Q
HVW�SDV�GLVSRQLEOH�HQ�7XQLVLH��/H�V}TXHQ{DJH�GH
O
H[RPH �HQWLHU �SHUPHW �G
}OXFLGHU �O
}WLRORJLH �PRO}FXODLUH �GHV �PDODGLHV �J}Q}WLTXHV �HW �G LGHQWL®HU �OHV �YDULDQWV �J}Q}WLTXHV �VS}FL®TXHV �G
XQH
SRSXODWLRQ�'DQV�FHWWH�}WXGH��QRXV�DYRQV�SRXU�REMHFWLI�GH�G}WHUPLQHU�OH�VSHFWUH�GHV�PDODGLHV�J}Q}WLTXHV�G}FULWHV�HQ�7XQLVLH�HW�G HQULFKLU�OHXU
VSHFWUH�PXWDWLRQQHO�YLD�XQH�DQDO\VH�GHV�GRQQ}HV�G H[RPH�GHV�7XQLVLHQV�

0mWKRGHV���1RXV�DYRQV�PLV�v�MRXU�OD�EDVH�GH�GRQQ}HV�ORFDOH�G}Mv�FRQ{XH�DX�VHLQ�GH�QRWUH�ODERUDWRLUH�SDU�XQH�IRXLOOH�WH[WXHOOH�GDQV�OD�OLWW}UDWXUH
VFLHQWL®TXH�HQ�LQW}JUDQW�OHV�GRQQ}HV�J}Q}WLTXHV��}SLG}PLRORJLTXHV�HW�PRO}FXODLUHV��/ HQVHPEOH�GH�PDODGLHV�J}Q}WLTXHV�G}FULWHV�HQ�7XQLVLH�RQW�}W}
FODVV}HV�VHORQ�OH�PRGH�GH�WUDQVPLVVLRQ�HW�VHORQ�OD�GL[L|PH�YHUVLRQ�GH�OD�FODVVL®FDWLRQ�LQWHUQDWLRQDOH�GHV�PDODGLHV�SURSRV}H�SDU�O 206��1RXV�DYRQV
H[SORLW}�OHV�GRQQ}HV�GH�OD�EDQTXH�G H[RPHV�GH�QRWUH�ODERUDWRLUH�SRXU�OHV�DQDO\VHV�ELRLQIRUPDWLTXHV�HQ�YXH�G HQULFKLU�OH�VSHFWUH�PXWDWLRQQHO�GHV
PDODGLHV�J}Q}WLTXHV��&HWWH�EDQTXH�UHQIHUPH����H[RPHV�G LQGLYLGXV�GRQW�FHUWDLQV�VRQW�DWWHLQWV�GH�GL}UHQWHV�PDODGLHV�J}Q}WLTXHV�DSSDUWHQDQW�v
���JURXSHV�SDWKRORJLTXHV��G DXWUHV�VRQW�VDLQV�

5mVXOWDWV��/H�QRXYHDX�VSHFWUH�GHV�PDODGLHV�J}Q}WLTXHV�V }O|YH�v�SOXV�GH�����HQWLW}V�SDWKRORJLTXHV�GRQW��������VRQW�WUDQVPLVHV�VHORQ�OH�PRGH
DXWRVRPLTXH �U}FHVVLI �UH¯}WDQW �OH �U�OH �GH �OD �FRQVDQJXLQLW}� �/D �FODVVL®FDWLRQ �VHORQ �OD �&,0��� �GH �FHV �PDODGLHV �D �PRQWU} �TXH �OHV �� �JURXSHV
SDWKRORJLTXHV�OHV�SOXV�UHSU}VHQW}V�VRQW�OHV�PDOIRUPDWLRQV�FRQJ}QLWDOHV��G}IRUPDWLRQV�HW�DQRPDOLHV�FKURPRVRPLTXHV��OHV�PDODGLHV�HQGRFULQLHQQHV�
QXWULWLRQQHOOHV�HW�P}WDEROLTXHV�HW�OHV�PDODGLHV�GX�V\VW|PH�QHUYHX[��/ }WDEOLVVHPHQW�GX�VSHFWUH�PXWDWLRQQHO�D�PRQWU}�TXH�SOXV�GH�����PXWDWLRQV�
&H�GHUQLHU �D �}W} �HQULFKL �SDU �O DQDO\VH �GHV �GRQQ}HV �G H[RPHV�SHUPHWWDQW �O LGHQWL®FDWLRQ �GH����YDULDQWV �SRWHQWLHOOHPHQW �G}O}W|UHV� �3DUPL �HX[� �XQ
YDULDQW�GDQV�OH�J|QH�$,5(�LGHQWL®}�FKH]�XQ�SDWLHQW�DWWHLQW�GH�;HURGHUPD�SLJPHQWRVXP�$��D�}W}�FRQ®UP}�SDU�V}TXHQ{DJH�6DQJHU�HW�SRXUUDLW�~WUH�OD
FDXVH�GH�O H[SUHVVLRQ�G XQH�GHX[L|PH�SDWKRORJLH�

&RQFOXVLRQ��1RWUH�WUDYDLO�GRQQH�XQH�QRXYHOOH�HVWLPDWLRQ�GH�O HQYHUJXUH�GHV�PDODGLHV�J}Q}WLTXHV�HQ�7XQLVLH��/D�GLVSRQLELOLW}�GH�OD�EDVH�GH�GRQQ}HV
v�OD�FRPPXQDXW}�VFLHQWL®TXH�FRQWULEXHUD�v�DP}OLRUHU�OHV�FRQQDLVVDQFHV�VXU�FHV�PDODGLHV�PDLV�DXVVL�v�OHV�SU}YHQLU�
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*UHJRU\�0RXJHO

���������/HV�JlQHV�GH�OD�YRLH�GH�OD�SVHXGRK\SR[LH�GDQV�OHV�DGmQRPHV�K\SRSK\VDLUHV�LVROmV

$XWHXUV��

*UHJRU\�0RXJHO���������$UQDXG�/DJDUGH���������)UHGHULTXH�$OEDUHO������:DVVLP�(VVDPHW������/XLJL�3HUULQH������&HOLQH�0RXO\������0DJDO\�9LDORQ�����
7KRPDV�&XQ\���������)UHGHULF�&DVWLQHWWL���������$OH[DQGUX�6DYHDQX���������7KLHUU\�%UXH���������$QQH�%DUOLHU���������3DXOLQH�5RPDQHW�������

���/DERUDWRLUH�00*��805�������}TXLSH�',31(7��8QLYHUVLW}�$L[�0DUVHLOOH��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�0RO}FXODLUH��+�SLWDO�/D�&RQFHSWLRQ��0DUVHLOOH��)UDQFH
���'}SDUWHPHQW�G (QGRFULQRORJLH��+�SLWDO�/D�&RQFHSWLRQ��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�$QDWRPRSDWKRORJLH��+�SLWDO�/D�7LPRQH��0DUVHLOOH��)UDQFH
���'HSDUWHPHQW�G
(QGRFULQRORJLH��+�SLWDO�/DSH\URQLH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'HSDUWHPHQW�G
(QGRFULQRORJLH���+�SLWDO�/DUUH\��&+8�7RXORXVH��7RXORXVH��)UDQFH
���'}SDUWHPHQW�G (QGRFULQRORJLH��+�SLWDO�/DUUH\��&+8�7RXORXVH��7RXORXVH��)UDQFH
���/DERUDWRLUH�00*��805�������}TXLSH�',31(7��8QLYHUVLW}�$L[�0DUVHLOOH��0DUVHLOO��)UDQFH

0RWV�FOHIV���DG}QRPH�K\SRSK\VDLUH��6'+��0$;���3$V��SK}RFKURPRF\WRPH��SDUDJDQJOLRPH��G}SLVWDJH�J}Q}WLTXH

5mVXPm��

&217(;7(���/HV�DG}QRPHV�K\SRSK\VDLUHV��SHXYHQW�VXUYHQLU�GH�ID{RQ�VSRUDGLTXH�RX�PRLQV�IU}TXHPPHQW�~WUH�K}U}GLWDLUHV��8QH�DVVRFLDWLRQ
V\QGURPLTXH�HQWUH�DG}QRPH�K\SRSK\VDLUH�HW�SK}RFKURPRF\WRPH�SDUDJDQJOLRPH��33*/���QRPP}H�e��3$V�l�D�U}FHPPHQW�}W}�G}FULWH�HW�HVW�SDUIRLV
DVVRFL}H�v�GHV�PXWDWLRQV�GHV�J|QHV�GH�SU}GLVSRVLWLRQ�DX[�33*/V�WHOV�TXH�6'+[�RX�0$;��&KH]�OHV�SDWLHQWV�e��3$V�l��O DG}QRPH�K\SRSK\VDLUH�SHXW
VXUYHQLU�DYDQW�OH�33*/��1RWUH�REMHFWLI�HVW�GH�G}WHUPLQHU�OD�SU}YDOHQFH�GHV�PXWDWLRQV�GH�6'+[�0$;�FKH]�OHV�SDWLHQWV�SRUWHXUV�G XQ�3$�LVRO}�HW�OHV
FDUDFW}ULVWLTXHV�GH�FHV�SDWLHQWV�

2%-(&7,)���1RXV�DYRQV�V}TXHQF}�SDU�V}TXHQ{DJH�KDXW�G}ELW�OHV�J|QHV�LPSOLTX}V�GDQV�OHV�DG}QRPHV�K\SRSK\VDLUHV��$,3�0(1��&'.1�%��RX�OHV
33*/V��6'+[�0$;��FKH]�GHV�SDWLHQWV�DYHF�XQ�DG}QRPH�K\SRSK\VDLUH�LVRO}��3DU�OD�VXLWH��QRXV�DYRQV�U}DOLV}�XQH�UHYXH�GHV�FDV�SXEOL}V�G DG}QRPHV
K\SRSK\VDLUHV�UHQWUDQW�GDQV�OH�FDGUH�GX�V\QGURPH�e��3$V�l�

5(68/7$76���1RXV�DYRQV�UHFUXW}�����SDWLHQWV��6HSW�YDULDQWV�SDWKRJ}QLTXHV�RX�SUREDEOHPHQW�SDWKRJ}QLTXHV�RQW�}W}�UHWURXY}V�GDQV�$,3����GDQV
0(1�����GDQV�6'+$�HW���GDQV�6'+&��/D�SU}YDOHQFH�GHV�PXWDWLRQV�GH�6'+[�DWWHLJQDLW���������������3DUPL�OHV����SDWLHQWV�DYHF�XQ�DG}QRPH
K\SRSK\VDLUH�SRUWDQW�XQH�PXWDWLRQ�GH�6'+[�0$;�����GDQV�OD�OLWW}UDWXUH�HW���GDQV�QRWUH�}WXGH��������������RQW�G}YHORSS}�OHXU�DG}QRPH
K\SRSK\VDLUH�DYDQW�OH�33*/�HW��������������SU}VHQWDLHQW�XQ�DG}QRPH�K\SRSK\VDLUH�LVRO}��6HL]H�DYDLHQW�XQ�DQW}F}GHQW�IDPLOLDO�G DG}QRPH
K\SRSK\VDLUH�RX�GH�33*/��/ xJH�GH�VXUYHQXH�GH�O DG}QRPH�K\SRSK\VDLUH�}WDLW�SOXV�}OHY}�FKH]�FHV�SDWLHQWV�TXH�FKH]�OHV�SDWLHQWV�PXW}V�$,3�0(1��
,OV�DYDLHQW�SOXV�GH�PDFURDG}QRPHV�TXH�OHV�SDWLHQWV�FRQWU�OHV��HQ�SDUWLFXOLHU�GH�PDFURSURODFWLQRPHV�

&21&/86,21���1RXV�DYRQV�WURXY}�SRXU�OD�SUHPL|UH�IRLV��GHV�PXWDWLRQV�GH�6'+[�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQ�DG}QRPH�K\SRSK\VDLUH�VDQV
DQW}F}GHQW�IDPLOLDO�RX�SHUVRQQHO�GH�33*/��VXJJ}UDQW�XQH�QRXYHOOH�SRUWH�G HQWU}H�GDQV�OHV�SDWKRORJLHV�OL}HV�DX[�J|QHV�6'+[�0$;��1}DQPRLQV��XQ
G}SLVWDJH�J}Q}WLTXH�GH�6'+[�UHVWH�QRQ�MXVWL®}�GDQV�OH�FDV�G DG}QRPHV�K\SRSK\VDLUHV�LVRO}V��v�O H[FHSWLRQ�GH�OD�SU}VHQFH�G XQ�DQW}F}GHQW�IDPLOLDO
GH�33*/��' DXWUHV�}WXGHV�VRQW�Q}FHVVDLUHV�SRXU�FODUL®HU�VL�OHV�J|QHV�6'+[�SHXYHQW�~WUH�GH�QRXYHDX[�J|QHV�FDQGLGDWV��HQ�SDUWLFXOLHU�GDQV�OHV
�PDFUR�SURODFWLQRPHV�IDPLOLDX[�

3LlFH�MRLQWH���U}VXP}�*U}JUR\�0RXJHO�GRF[



1(852*c1c7,48( 0gODQLH�)5$',1

���������8QH�PXWDWLRQ�$73�$�DYHF�XQ�SKmQRW\SH�LQWHUPmGLDLUH�6\QGURPH�GHV�FRUQHV�RFFLSLWDOHV�HW�1HXURSDWKLH�PRWULFH�GLVWDOH
��XQ�FRQWLQXXP�

$XWHXUV��

0}ODQLH�)5$',1������$OLQRH�/$9,//$85(,;������&KOR}�4X}OLQ������3DXO�6$8/($8������0DULH�&KULVWLQH�0,127�0<+,(������'RPLQLTXH�0(1$5'������*LOOHV
('$1���������,UHQH�&(%$//26�3,&27������&DWKHULQH�75(*8,(5������0DLD�352,6<������&RULQQH�0$*'(/$,1(������$QQH�6RSKLH�/,$������6\OYLH�2'(17����
����/DXUHQW�3$648,(5�����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&HQWUH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW���&+8�5HQQHV��5HQQHV��)UDQFH
���8QLW}�GHV�([SORUDWLRQV�IRQFWLRQQHOOHV�1HXURORJLTXHV��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8�5HQQHV��5HQQHV��)UDQFH
���&,&�����,16(50��8QLYHUVLW}�GH�5HQQHV��5HQQHV��)UDQFH
���'}SDUWHPHQW�GH�%LRORJLH��&+8�1HFNHU���3DULV��)UDQFH
���6HUYLFH�GH�5DGLRORJLH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�ELRFKLPLH�HW�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�/LPRJHV��/LPRJHV��)UDQFH
�����)DFXOW}�GH�0}GHFLQH���5HQQHV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&HQWUH�5}I}UHQFH�'}®FLHQFH�,QWHOOHFWXHOOH��&+8�5HQQHV��5HQQHV��)UDQFH

0RWV�FOHIV���$73�$��&RUQHV�2FFLSLWDOHV��&XLYUH

5mVXPm��

/HV�DQRPDOLHV�GH�WUDQVSRUW�GX�FXLYUH�OL}H�DX[�PXWDWLRQV�$73�$�VRQW�V}SDU}HV�FODVVLTXHPHQW�HQ�WURLV�SDWKRORJLHV�GLVWLQFWHV�VHORQ�OHXU�V}Y}ULW}�
WRXWHV�}WDQW�K}ULW}HV�VXU�OH�PRGH�U}FHVVLI�OL}�v�O ;���OD�PDODGLH�GH�0HQNHV��0'��20,0�����������TXL�UHSU}VHQWH�SOXV�GH�����GHV�FDV��OD�PDODGLH�GHV
FRUQHV�RFFLSLWDOHV��2+6��20,0�����������HW�OD�QHXURSDWKLH�PRWULFH�GLVWDOH�OL}H�v�$73�$�DXVVL�DSSHO}H�DP\RWURSKLH�VSLQDOH�GLVWDOH��'01��20,0
���������

&HV�WURLV�HQWLW}V�UHSU}VHQWHQW�SUREDEOHPHQW�XQ�FRQWLQXXP�G}SHQGDQW�GH�O DFWLYLW}�U}VLGXHOOH�GH�O DFWLYLW}�$73�$��ELHQ�TXH�OD�PDODGLH�GHV�FRUQHV
RFFLSLWDOHV�HW�OD�QHXURSDWKLH�PRWULFH�GLVWDOH�OL}H�v�$73�$�QH�VH�UHFRXSHQW�SDV�HQFRUH��'H�IDLW�OHV�SDWLHQWV�SRUWHXUV�G 2+6�Q RQW�SDV�GH�VLJQHV�GH
QHXURSDWKLH�HW�OHV�FRUQHV�RFFLSLWDOHV�DLQVL�TXH�OD�G\VDXWRQRPLH�TXL�VRQW�OHV�VLJQHV�PDMHXUV�GH�O 2+6�QH�VRQW�SDV�G}FULWHV�FKH]�OHV�SDWLHQWV�'01�

1RXV�G}FULYRQV�LFL�XQ�SDWLHQW�SRUWHXU�G XQH�PXWDWLRQ�IDX[�VHQV�GDQV�$73�$��HW�TXL�SU}VHQWH�GHV�VLJQHV�GH�QHXURSDWKLH�PRWULFH�GLVWDOH�DLQVL�TXH�GHV
FRUQHV�RFFLSLWDOHV�HW�XQH�G\VDXWRQRPLH��UHSU}VHQWDQW�GRQF�OH�FKDLQRQ�PDQTXDQW�HQWUH�OHV�2+6�HW�OD�'01�HW�FRQ®UPDQW�TXH�OHV�SDWKRORJLHV�OL}HV�v
$73�$�IRUPHQW�ELHQ�XQ�FRQWLQXXP��



*c1c7,48(�&+5202620,48(
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5(352'8&7,21

-DFTXHV�38(&+%(57<

���������6\QGURPH�O\PSKsGlPH�GLVWLFKLDVLV�HW�HyHW�GH�SRVLWLRQ�FKURPRVRPLTXH��7$'��

$XWHXUV��

&KULVWLQH�&28%(6������$QRXFN�6&+1(,'(5������.}YLQ�<$8<������3DWULFLD�%/$1&+(7������/XFLOH�3,1621������(PPDQXHOOH�+$48(7������0DUMRODLQH
:,//(06������&RQVWDQFH�:(//6������-HDQ�%DSWLVWH�*$,//$5'������9LQFHQW�*$7,12,6������7KRPDV�*8,*1$5'������0DJDOL�72851$,5(������'DYLG
*(1(9,(9(������)UDQFN�3(//(6725������-DFTXHV�38(&+%(57<����

���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�SHUVRQQDOLV}H��6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH�
0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�SHUVRQQDOLV}H��8QLW}�GH�*}Q}WLTXH�&KURPRVRPLTXH��+�SLWDO�$UQDXG�GH
9LOOHQHXYH��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���O\PSK�G|PH�GLVWLFKLDVLV��WUDQVORFDWLRQ�U}FLSURTXH��)2;&���:*6��7$'

5mVXPm��

/H�V\QGURPH�O\PSK�G|PH�GLVWLFKLDVLV�HVW�FDUDFW}ULV}�FODVVLTXHPHQW�SDU�O DVVRFLDWLRQ�G XQ�O\PSK�G|PH
GHV�PHPEUHV�G xJH�GH�G}EXW�YDULDEOH�HW�G XQ�GLVWLFKLDVLV��GHX[L|PH�UDQJ}H�GH�FLOV�VXUQXP}UDLUHV�DX
QLYHDX�GHV�JODQGHV�GH�0HLERPLXV�v�O LQW}ULHXU�GH�OD�UDQJ}H�FLOLDLUH�QRUPDOH�� �,O �V DJLW �G XQH�PDODGLH
J}Q}WLTXH�VH�WUDQVPHWWDQW�VXU�OH�PRGH�DXWRVRPLTXH�GRPLQDQW�DYHF�XQH�S}Q}WUDQFH�LQFRPSO|WH�HW�XQH
H[SUHVVLYLW}�YDULDEOH��/H�J|QH�UHVSRQVDEOH�HVW�OH�J|QH�)2;&���)RUNKHDG�%R[�&���TXL�FRGH�SRXU�XQ�IDFWHXU
GH�WUDQVFULSWLRQ�HW�TXL�HVW�VLWX}�GDQV�OD�U}JLRQ�FKURPRVRPLTXH���T�����

�

1RXV�SU}VHQWRQV�OH�FDV�G XQH�SDWLHQWH�xJ}H�GH����DQV�UH{XH�GDQV�QRWUH�FHQWUH�HQ�FRQVHLO�J}Q}WLTXH�SRXU
XQH�WUDQVORFDWLRQ�FKURPRVRPLTXH�G}FRXYHUWH�ORUV�G XQ�ELODQ�G LQIHUWLOLW}��/D�IRUPXOH�FKURPRVRPLTXH�HVW
���;;�W�������T���T�����/ H[DPHQ�FOLQLTXH�D�PLV�HQ�}YLGHQFH�XQ�O\PSK�G|PH�ELODW}UDO�GHV�MDPEHV�DSSDUX
v�O DGROHVFHQFH�HW�XQ�GLVWLFKLDVLV��/ HQTX~WH�IDPLOLDOH�Q D�SDV�SX�~WUH�U}DOLV}H��1RXV�DYRQV�}PLV�O K\SRWK|VH
TXH�OH�SRLQW�GH�FDVVXUH�GH�OD�WUDQVORFDWLRQ�ORFDOLV}�HQ���T���VXU�OH�FKURPRVRPH����DYDLW�SX�LQWHUURPSUH�OH
J|QH�)2;&���H[SOLTXDQW�DLQVL�OD�SDWKRORJLH�

�

'HV�}WXGHV�J}Q}WLTXHV�FRPSO}PHQWDLUHV�RQW�PRQWU}�O DEVHQFH�GH�&19�SDWKRJ|QHV�DX[�SRLQWV�GH�FDVVXUH
RX�DLOOHXUV�VXU�OHV�DXWUHV�FKURPRVRPHV��$&3$���TXH�OH�SRLQW�GH�FDVVXUH�}WDLW�SRVLWLRQQ}�HQ�DYDO�GX�J|QH
�),6+�DYHF�OD �VRQGH�53������2���FRQWHQDQW �OH �J|QH�)2;&�� �v �HQYLURQ����NE�GX�J|QH��:*6���;��
TX DXFXQH�YDULDWLRQ�SDWKRJ|QH�GX�J|QH�Q DYDLW�}W}�PLVH�HQ�}YLGHQFH��6}TXHQ{DJH��HW�TX LO�Q \�DYDLW�SDV�GH
J|QH �LQWHUURPSX �HQ ��T�� ��:*6 ���;�� �)LQDOHPHQW� �FHV �}WXGHV �QH �QRXV �RQW �SDV �SHUPLV �G LGHQWL®HU �GH
YDULDWLRQ �GHV �J|QHV �)2;&� �VXVFHSWLEOH �G H[SOLTXHU �OD �SDWKRORJLH �GH �OD �SDWLHQWH�

�

8QH �H[SOLFDWLRQ �SRVVLEOH �GX �SK}QRW\SH �GH �OD �SDWLHQWH �VHUDLW �XQH �PRGL®FDWLRQ �GH �O DUFKLWHFWXUH
FKURPDWLQLHQQH�DYHF�FU}DWLRQ�GH�QRXYHDX[�GRPDLQHV�FKURPDWLQLHQV��WRSRORJLFDOO\�DVVRFLDWHG�GRPDLQ�RX
7$'��VWUXFWXUH�WULGLPHQVLRQQHOOH�GH�O $'1��DX[�SRLQWV�GH�FDVVXUH�MRQFWLRQV�HQWUH�OHV�FKURPRVRPHV���HW����
/HV �7$'�G}®QLVVHQW �GHV �U}JLRQV �G LQWHUDFWLRQ �SU}I}UHQWLHOOH �GHV �V}TXHQFHV �G $'1�TX LOV �FRQWLHQQHQW� �&HV
QRXYHDX[�GRPDLQHV�FU}}V�PRGL®HUDLHQW�OD�U}JXODWLRQ�GHV�J|QHV�TX LOV�FRQWLHQQHQW�HQ�OHV�SULYDQW�GH�OHXUV
}O}PHQWV �U}JXODWHXUV �SURSUHV �HW �HQ �OHV �PHWWDQW �VRXV �O LQ¯XHQFH �G }O}PHQWV �U}JXODWHXUV �HFWRSLTXHV�
DHFWDQW �DLQVL �OHXUV �H[SUHVVLRQV� �FH �TXL �SRXUUDLW �~WUH �OH �FDV �SRXU �)2;&��

3LlFH�MRLQWH���&RXEHVB&B$*�����GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 &RULQQH�&2//(7

���������2VWmRSRURVH�LGLRSDWKLTXH�GxDSSDULWLRQ�SUmFRFH���SRVVLEOH�UrOH�GxXQ�GLJmQLVPH�GH�OD�YRLH�ZQW

$XWHXUV��

0DUWLQH�&2+(1�62/$/������7KRPDV�)81&.�%5(17$12������0DQRQ�5,&48(%285*������1LFRODV�%(5$1*(5������3KLOLSSH�25&(/������&RULQQH�&2//(7
���

���6HUYLFH�GH�5KXPDWRORJLH�,QVHUP�������+�SLWDO�/DULERLVL|UH��3$5,6��)UDQFH
���6HUYLFH�GH�5KXPDWRORJLH�,QVHUP�������K�SLWDO�/DULERLVL|UH��3DULV��)UDQFH
���,QVHUP�������%LRVFDU��K�SLWDO�/DULERLVL|UH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�GH�%LRORJLH�0RO}FXODLUH���+�SLWDO�/DULERLVL|UH���3DULV��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�GH�%LRORJLH�0RO}FXODLUH��,QVHUP�������+�SLWDO�/DULERLVL|UH��3$5,6��)UDQFH

0RWV�FOHIV���RVW}RSRURVH�SU}FRFH��YRLH�ZQW��/53���'..���:17�$��(1�

5mVXPm��

,QWURGXFWLRQ�

/ RVW}RSRURVH�LGLRSDWKLTXH�MXY}QLOH��2,-���HVW�XQH�SDWKRORJLH�TXL�VH�G}®QLW�SDU�XQH�'HQVLW}�2VVHXVH�%DVVH�HW�OD�SU}VHQFH�GH�IUDFWXUH�G|V�O HQIDQFH�
6D�SU}YDOHQFH�HVW �LQFRQQXH�HW �OHV �GLDJQRVWLFV �GL}UHQWLHOV �SULQFLSDX[�VRQW �O RVW}RJ}Q|VH�LPSDUIDLWH �IRUPH�PRG}U}H��W\SH��� �20,0�������� �GRQW
O }WLRORJLH�J}Q}WLTXH�UHSRVH�VXU�OD�SU}VHQFH�GH�YDULDQWV�SDWKRJ|QHV�GDQV�&2/�$��HW�&2/�$����O RVW}RSRURVH�G DSSDULWLRQ�SU}FRFH��20,0��������
:17���HW�GH�ID{RQ�SOXV�H[FHSWLRQQHOOH��O RVW}RSRURVH�OL}H�v�O ;��20,0���������3/6����3DU�DLOOHXUV��GHV�YDULDQWV�SDWKRJ|QHV�GH�/53��SRUW}V�v�O }WDW
K}W}UR]\JRWH�VRQW�v�O RULJLQH�GH�IRUPHV�G RVW}RSRURVHV�SULPDLUHV�G DSSDULWLRQ�SOXV�RX�PRLQV�SU}FRFH�DYHF�RX�VDQV�IUDFWXUH��/H�J|QH�/53��FRGH�SRXU
XQ�FR�U}FHSWHXU�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�:QW�GRQW�O DFWLYDWLRQ�HQWUDLQH�OD�WUDQVFULSWLRQ�GH�J|QHV�UHVSRQVDEOH�GH�OD�IRUPDWLRQ�RVVHXVH��

1RWUH�}WXGH�D�SRUW}�VXU�OD�G}WHUPLQDWLRQ�PRO}FXODLUH�GH�SDWLHQWV�DWWHLQWV�G RVW}RSRURVH�LGLRSDWKLTXH�SDU�V}TXHQ{DJH�KDXW�G}ELW��6+'��v�O DLGH�G XQ
SDQHO�GH�����J|QHV�UHVSRQVDEOHV�GH�IUDJLOLW}�RVVHXVH��&HWWH�DSSURFKH�D�SHUPLV�G LGHQWL®HU�GHV�IRUPHV�V}Y|UHV�GXHV�v�GHV�YDULDQWV�SDWKRJ|QHV�GX
J|QH�/53��DVVRFL}V�v�GHV�YDULDQWV�GDQV�GHV�J|QHV�FRGDQW�SRXU�GHV�DFWHXUV�GH�OD�YRLH�ZQW�RX�U}JXODQW�FHOOH�FL��

�0DWmULHO�HW�PmWKRGHV��

(WXGH�v�SDUWLU�GH����SDWLHQWV�MHXQHV��������DQV��DWWHLQWV�G RVW}RSRURVH�SULPDLUH��=�VFRUH�����'6�DX�UDFKLV�RX�DX�FRO�GX�I}PXU��HW�VXLYLV�v�O K�SLWDO
/DULERLVL|UH�

6+'�G XQ�SDQHO�GH�J|QHV�VXU�V}TXHQFHXU�0LVHT��,OOXPLQD��DSU|V�SU}SDUDWLRQ�GH�OD�OLEUDLULH�v�O DLGH�GHV�U}DFWLIV�VXUHVHOHFW�4;7��$JLOHQW���/HV�GRQQ}HV
ELRLQIRUPDWLTXHV�RQW�}W}�DQDO\V}HV�v�O DLGH�GX�ORJLFLHO�6HT1H[W��-6,�0HGLFDO�6\VWHPV���

5mVXOWDWV���

3DUPL��OHV����SDWLHQWV�MHXQHV�DYHF�RVW}RSRURVH�LGLRSDWKLTXH��WURLV�SDWLHQWV�}WDLHQW�SRUWHXUV�G XQ�YDULDQW�SDWKRJ|QH�GH��&2/�$��RX�&2/�$���6XU�OHV
���UHVWDQWV����SDWLHQWV�}WDLHQW�SRUWHXUV�G XQ�YDULDQW�e�SUREDEOHPHQW�SDWKRJ|QH�l�GH�/53�v�O }WDW�K}W}UR]\JRWH�DVVRFL}�v�XQ�YDULDQW�e�SUREDEOHPHQW
SDWKRJ|QH�l�v�O }WDW�K}W}UR]\JRWH�GDQV�'..��10B����������F����*�!�7��S��$UJ���/HX���RX�:17�$�10B����������F����*�!�$��S��$UJ���+LV��
RX �(1� ��10B������� ��� �F�����* �! �$� �S��*OX���/\V��� �&HV �WURLV �J|QHV �FRGHQW �SRXU �GHV �SURW}LQHV �TXL �LQWHUYLHQQHQW �v �GL}UHQWV �QLYHDX[ �GH
VLJQDOLVDWLRQ �GH �OD �YRLH �:QW �� �'..� �HVW �XQ �LQKLELWHXU� �:17�$ �HVW �XQ �OLJDQG �DFWLYDWHXU� �(QJUDLOHG �KRPHRER[ �� ��(1�� �HVW �XQH �FLEOH�
�'..�HW�:17�$�RQW�}W}�G}FULWV�GDQV�O 2,-��.RUYDOD�HW�DO�-�(XU�-�0HG�*HQHW���������WDQGLV�TXH�(1�HVW�XQ�J|QH�FDQGLGDW�GH�O RVW}RSRURVH��=KHQJ�
1DWXUH��������

/HV�WURLV�SDWLHQWV�RQW�XQH�'02�EDVVH�U}Y}O}H�SDU�GHV�IUDFWXUHV�G|V�OHXU�HQIDQFH�RX�DYDQW����DQV��/HV�}WXGHV�IDPLOLDOHV�PRQWUHQW�TXH�OHV�SDUHQWV
RQW�XQH�'02�UDFKLGLHQQH�EDVVH�HW�VDQV�IDFWXUHV��WRXWHIRLV�PRLQV�EDVVH�TXH�O LQGH[��

&RQFOXVLRQ��/ }WXGH�J}Q}WLTXH�PHQ}H�FKH]�GHV�VXMHWV�MHXQHV�DWWHLQWV�G RVW}RSRURVH�SU}FRFH�PRQWUH�TXH�O DVVRFLDWLRQ�GH�GHX[�YDULDQWVGH�J|QHV
G}FULWV�LQLWLDOHPHQW�SHXW�SURPRXYRLU�XQ�SK}QRW\SH�SOXV�V}Y|UH�



6<1'520(6�0$/)250$7,)6 1$',$�6(5%$7,

���������*$32�V\QGURPH�LQ�0RURFFR��D�FDVH�UHSRUW

$XWHXUV��

1$',$�6(5%$7,������*+,=/$1(�-$%5$1(������)$7,0$�=$+5$�2877$/(%������6$5$�%(55$'$������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH���&+8�,EQ�52&+'�GH�&DVDEODQFD��&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH���&+8�,%1�52&+'�GH�&DVDEODQFD���&DVDEODQFD��0DURF

0RWV�FOHIV���*URZWK�UHWDUGDWLRQ��$ORSHFLD��2SWLF�DWURSK\��*$32�V\QGURPH

5mVXPm��

*$32�V\QGURPH�LV�D�YHU\�UDUH�JHQHWLF�GLVRUGHU�FKDUDFWHUL]HG�E\�JURZWK�UHWDUGDWLRQ��DQG�G\VPRUSKLF�IHDWXUHV�DQG�SURJUHVVLYH�RSWLF�DWURSK\��*$32��
7KH�V\QGURPH�ZDV�®UVW�UHSRUWHG�LQ�������7R�GDWH��RQO\�DERXW����FDVHV�KDYH�EHHQ�GHVFULEHG�DOO�RYHU�WKH�ZRUOG��5HFHQWO\��JHQH�DOWHUDWLRQV�LQ�WKH
$17;5��JHQH�KDYH�EHHQ�UHSRUWHG�WR�EH�FDXVDWLYH�RI�WKLV�GLVRUGHU��DQG�DQ�DXWRVRPDO�UHFHVVLYH�SDWWHUQ�KDV�EHHQ�REVHUYHG��,Q�WKLV�UHSRUW��ZH�GHVFULE
D���\HDUV�ROG�JLUO�ZLWK�SHFXOLDU�IDFLDO�DSSHDUDQFH��JURZWK�UHWDUGDWLRQ��SVHXGRDQRGHQWLD��RSWLF�DWURSK\��VNLQ�UHGXQGDQFH�DQG�SURPLQHQW�GLODWDWLRQ�RI
VFDOS�YHLQV��7R�RXU�NQRZOHGJH��LW
V�WKH�®UVW�PRURFFDQ�FDVH�RI�*$32�V\QGURPH��
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$QQD�6HURYD�(UDUG

���������/HV�IDFWHXUV�JmQmWLTXHV�DXWRVRPLTXHV�GRPLQDQWV�UHSUmVHQWHQW�OD�SDUW�SULQFLSDOH�GX�GmWHUPLQLVPH�PXOWLIDFWRULHO�GHV
PDODGLHV�DXWR�LPPXQHV

$XWHXUV��

$QQD�6HURYD�(UDUG������6LPRQ�5H\������+DGULHQ�5RPLJXLHU������-RFHO\Q�4XLVWUHEHUW������0D[LPH�5LJDXOW������-HDQ�-DFTXHV�'XERVW������$QQH�7RXUQDGUH
�����0DUWLQ�6RXEULHU������7KRPDV�%DUGLQ������9DO}ULH�&KDXGUX������(OLVDEHWK�3HWLW�7HL[HLUD������,VDEHOOH�&UHYHDX[������6DOZDQ�0DTGDV\������,JRU
7DXYHURQ������/DXUHQW�*HUEDXG������/HPOLK�2XFKFKDQH������)UDQ{RLV�&RUQHOLV����

���*}Q}WLTXH���2QFRJ}Q}WLTXH�DGXOWH���3U}YHQWLRQ��&+8�(VWDLQJ��&OHUPRQW�)HUUDQG��)UDQFH
���%LRVWDWLVWLTXH��&+8�*DEULHO�0RQWSLHG��&OHUPRQW�)HUUDQG��)UDQFH
���5KXPDWRORJLH��&+8�*DEULHO�0RQWSLHG��&OHUPRQW�)HUUDQG��)UDQFH
���)}G}UDWLRQ�GH�5KXPDWRORJLH��&+8�/DULERLVL|UH��3DULV��)UDQFH
���*HQ+RWHO�HD������8QLYHUVLW}�G (YU\�9DO�G (VVRQQH��(YU\��)UDQFH
���*HQ+RWHO�HD������8QLYHUVLW}�G (YU\�9DO�G (VVRQQH��&OHUPRQW�)HUUDQG��)UDQFH
���%LRORJLH�0RO}FXODLUH��&+8�*DEULHO�0RQWSLHG��&OHUPRQW�)HUUDQG��)UDQFH
���(QGRFULQRORJLH��&+8�*DEULHO�0RQWSLHG��&OHUPRQW�)HUUDQG��)UDQFH
���6DQW}�3XEOLTXH��&+8�*DEULHO�0RQWSLHG��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���PDODGLH�DXWRLPPXQH��J}QRPH��SU}YHQWLRQ��SRO\DUWKULWH�UKXPDWR�GH

5mVXPm��

,QWURGXFWLRQ

/H�G}WHUPLQLVPH�PXOWLIDFWRULHO �GHV �PDODGLHV �DXWR�LPPXQHV��0$,� �IDLW �LQWHUYHQLU �J}Q}WLTXH�HW �HQYLURQQHPHQW� �/HV �0$, �DWWHLJQHQW ����GH�OD
SRSXODWLRQ�J}Q}UDOH����v���IRLV�SOXV�VRXYHQW�OHV�IHPPHV��/ LPSRUWDQFH�GHV�IDFWHXUV�IDPLOLDX[��WDQW�J}Q}WLTXHV�HW�TX HQYLURQQHPHQWDX[��HVW�U}Y}O}H
SDU�XQ�ULVTXH�DFFUX�GH�0$,�FKH]�OHV�DSSDUHQW}V�GH�SHUVRQQHV�DWWHLQWHV��/HV�P}FDQLVPHV�SK\VLRSDWKRJ}QLTXHV�VRXV�MDFHQWV�UHVWHQW�LQFRQQXV�
/ }WXGH�GHV�ULVTXHV�GH�0$,�VHORQ�OH�W\SH�GH�OLHQ�GH�SDUHQW}�SHUPHWWUDLW�GH�SU}FLVHU�OHV�SDUWV�UHODWLYHV�GHV�IDFWHXUV�J}Q}WLTXHV�HW�HQYLURQQHPHQWDX[�
/ REMHFWLI�GH�FHWWH�}WXGH�HVW�G }YDOXHU�O LQFLGHQFH�GHV�0$,�FKH]�OHV�IHPPHV��VHORQ�OHXU�OLHQ�GH�SDUHQW}�v�XQH�SHUVRQQH�DWWHLQWH�GH�OD�SOXV�IU}TXHQWH
GHV�0$,��OD�SRO\DUWKULWH�UKXPDWR�GH��35���TXL�DWWHLQW������GHV�IHPPHV�

�

3DWLHQWV�HW�PmWKRGHV

����IDPLOOHV�IUDQ{DLVHV�FDXFDVLHQQHV�GH�SHUVRQQHV�DWWHLQWHV�GH�35��FDV�LQGH[�� �VXLYLHV�GHSXLV�������RQW�}W}�FRQWDFW}HV�SDU�W}O}SKRQH��/H
UHFHQVHPHQW�GHSXLV�O LQFOXVLRQ�GHV�FDV�LQFLGHQWV�GH�0$,�D�}W}�HHFWX}�FKH]�����IHPPHV�DSSDUHQW}HV�DX��HU�GHJU}�GHV�FDV�LQGH[���HU'��HW������
DSSDUHQW}HV �DX ��QG �GHJU} ���QG'�� �DYHF �FRQ®UPDWLRQ �GLDJQRVWLTXH �P}GLFDOH� �/ LQFLGHQFH �D �}W} �PHVXU}H �SRXU ���� ���� �DQQ}HV �G REVHUYDWLRQ�
SHUVRQQHV��$23��SRXU�OD�WUDQFKH�G xJH�GH����v����DQV��LQWHUYDOOHV�GH�FRQ®DQFH�SDU�DSSUR[LPDWLRQ�SDU�OD�ORL�1RUPDOH��

�

5mVXOWDWV

/ DQDO\VH�GH��������$23�FKH]�������IHPPHV�UHWRXYH����FDV�LQFLGHQWV�GH�0$,��GRQW����GH�35��,QFLGHQFHV�SRXU���������$23�VHORQ�OH�OLHQ�GH�SDUHQW}�
GDQV�OD�WUDQFKH�G xJH�������DQV��

0$,��
�HU'������>�������@�6sXUV�����>�������@�0lUHV�����>�������@�)LOOHV�����>�������@
�QG'�����>������@�7DQWHV�����>������@�1LlFHV�����>������@

35��
�HU'�����>�������@�6sXUV�����>������@�0lUHV�����>�����@�)LOOHV�����>������@
�QG'����>������@�7DQWHV����>�����@�1LlFHV����>�����@

/ LQFLGHQFH�HVW�VLJQL®FDWLYHPHQW�VXS}ULHXUH�DX��HU'�FRPSDU}�DX��QG'�SRXU�OHV�0$,��S ����������QRWDPPHQW�SRXU�OD�35��S ��������$X�VHLQ�G XQ
P~PH�GHJU}�GH�SDUHQW}��OHV�LQFLGHQFHV�VRQW�VLPLODLUHV��DEVHQFH�GH�GL}UHQFH�VLJQL®FDWLYH��TXHOTXH�VRLW�OH�OLHQ�IDPLOLDO�SRXU���J}Q}UDWLRQV��RX�OH
VH[H�GX�FDV�LQGH[�

�

&RQFOXVLRQ

/HV�ULVTXHV�DSSDUDLVVHQW�KRPRJ|QHV�DX�VHLQ�G XQ�P~PH�GHJU}�GH�SDUHQW}��TXHOTXH�VRLW�OH�VH[H�GX�FDV�LQGH[��SRXU�GHV�IHPPHV�V}SDU}HV�SDU��
J}Q}UDWLRQV��&HOD�VXJJ|UH�GHV�IDFWHXUV�J}Q}WLTXHV�DXWRVRPLTXHV�GRPLQDQWV��/ DEVHQFH�GH�GL}UHQFH�VLJQL®FDWLYH�VXU���J}Q}UDWLRQV�SODLGH�FRQWUH
XQ�U�OH�GH�IDFWHXUV�GH�O HQYLURQQHPHQW�TXL�DXUDLHQW�YDUL}�DX�FRXUV�GHV�}SRTXHV��/H�ULVTXH�GH�0$,�DWWHLJQDQW�����DX��HU'�}WDQW�XQH�PR\HQQH�
FHUWDLQV�J}QRW\SHV�FRPSOH[HV�DSSRUWHQW�Q}FHVVDLUHPHQW�XQ�ULVTXH�SOXV�}OHY}��$�WHUPH��OD�SU}YHQWLRQ�J}Q}WLTXHPHQW�SHUVRQQDOLV}H�IRQG}H�VXU



O DQDO\VH�GX�J}QRPH�SHUPHWWUD�GH�SU}FLVHU�FHV�ULVTXHV�QRWDPPHQW�FKH]�OHV�DSSDUHQW}V�DX��HU�GHJU}�GH�SHUVRQQHV�DWWHLQWHV�GH�0$,��VRLW�HQYLURQ
����GH�OD�SRSXODWLRQ�J}Q}UDOH�

3LlFH�MRLQWH���$EVWUDFW�0$,���$VVLVHV������9�),1$/�SGI
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9gURQLTXH�%DUEX

���������c�,QWmUnW�GxXQH�DQDO\VH�GHV�JlQHV�LPSOLTXmV�GDQV�OH�PmWDEROLVPH�GH�OD�ELOH�SDU�XQ�VmTXHQkDJH�QRXYHOOH�JmQmUDWLRQ
�1*6��ORUV�GH�PDODGLHV�UDUHV�FKROHVWDWLTXHV�HW�FKROmOLWKLDVLTXHV�GH�OxDGXOWH��f�

$XWHXUV��

<YHV�&KU}WLHQ������0DULH�$XGH�5REHUW�GH�5DQFKHU������'RPLQLTXH�5DLQWHDX������-HDQ�/RXLV�'HODXQD\������1DWKDOLH�*DQQH�&DUUL}������2GLOH�*RULD�����
,VDEHOOH�-}UX������9}URQLTXH�%DUEX����

���(TXLSH�+RXVVHW��&G5�6W�$QWRLQH���6RUERQQH�8QLYHUVLW}V��&56$�,16(50�+�SLWDO�6W�$QWRLQH��3DULV��)UDQFH
���'08�%,2*(0��&HQWUH�GH�J}Q}WLTXH�0RO}FXODLUH�HW�&KURPRVRPLTXH��$3�+3��6RUERQQH�8QLYHUVLW}V��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6SHFWURP}WULH�GH�0DVVH��$3�+3��6RUERQQH�8QLYHUVLW}V��+�SLWDO�6W�$QWRLQH��3DULV��)UDQFH
���(TXLSH�+RXVVHW��&56$�,16(50��6RUERQQH�8QLYHUVLW}V��&56$�,16(50�+�SLWDO�6W�$QWRLQH��3DULV��)UDQFH
���+}SDWRORJLH�	�*DVWURHQW}URORJLH��/LYHU�8QLW��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6HLQH��6W�'HQLV��+�SLWDO�-HDQ�9HUGLHU��%RQG\��)UDQFH
���+}SDWRORJLH�	�*DVWURHQW}URORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�5RXHQ�	�+�SLWDO�&KDUOHV�1LFROOH��5RXHQ��)UDQFH
���/DERUDWRLUH�&RPPXQ�GH�%LRORJLH�HW�*}Q}WLTXH�0RO}FXODLUH�3�OH�GH�%LRORJLH�0}GLFDOH�HW�3DWKRORJLH����$3�+3��6RUERQQH�8QLYHUVLW}V��&56$�,16(50
+�SLWDO�6W�$QWRLQH��3DULV��)UDQFH
���/DERUDWRLUH�&RPPXQ�GH�%LRORJLH�HW�*}Q}WLTXH�0RO}FXODLUHV��3�OH�GH�%LRORJLH�0}GLFDOH�HW�3DWKRORJLH��$3�+3��6RUERQQH�8QLYHUVLW}V��&56$�,16(50
+�SLWDO�6W�$QWRLQH��3DULV��)UDQFH

0RWV�FOHIV���1*6��P}WDEROLVPH�GH�OD�ELOH��&KROHVWDVH��&KRO}OLWKLDVH�UDUH��DGXOWH

5mVXPm��

&RQWH[WH���/HV�FDOFXOV�ELOLDLUHV�GH�FKROHVW}URO�VRQW�OHV�DQRPDOLHV�OHV�SOXV�IU}TXHQWHV�GH�OD�ELOH�FKH]�O DGXOWH��HQ�UDLVRQ�G XQ�G}V}TXLOLEUH�HQWUH�OHV��
FRQVWLWXDQWV�GH�OD�ELOH�GX�WULDQJOH�GH�6PDOO��VHOV�ELOLDLUHV��SKRVSKROLSLGHV�HW�FKROHVW}URO���'HV�PDODGLHV�UDUHV�GH�O
DGXOWH��OD�FKRO}OLWKLDVH�DVVRFL}H�v
GH �IDLEOHV �WDX[ �GH �SKRVSKROLSLGHV ��/3$&� �HW �OD �FKROHVWDVH �LQWUDK}SDWLTXH �JUDYLGLTXH ��&,*�� �VRQW �DVVRFL}HV �v �GHV �G}IDXWV �J}Q}WLTXHV �GHV
WUDQVSRUWHXUV�GHV�FRQVWLWXDQWV�GH�OD�ELOH��/D�OLWW}UDWXUH�U}FHQWH�D�PRQWU}�TXH�OHV�SDWKRORJLHV�ELOLDLUHV�K}U}GLWDLUHV�QH�FRUUHVSRQGHQW�SDV�XQLTXHPHQW
v�GHV�IRUPHV�PRQRJ}QLTXHV��2EMHFWLIV�GH�OxmWXGH������'}WHUPLQHU�VL�QRWUH�SDQHO�FLEO}�GH�1*6�HVW�VX°VDPPHQW�LQIRUPDWLI�RX�VL�XQ�SDQHO�GH�J|QHV
}WHQGX �VHUDLW �Q}FHVVDLUH �SRXU �PLHX[ �G}®QLU �OHV �RULJLQHV �J}Q}WLTXHV �GH �FHV �OLWKLDVHV� ��� �(WXGLHU �OH �U�OH �GH �FHV �G}IDXWV �J}Q}WLTXHV �GDQV �OD
FRPSRVLWLRQ�GH�OD�ELOH��3DWLHQWV�HW�0mWKRGHV���1RXV�DYRQV�V}TXHQF}�����SDWLHQWV�SK}QRW\S}V������/3$&�HW�����&,*��D\DQW�WRXV�VLJQ}�XQ
FRQVHQWHPHQW��/H�SDQHO�FRQWHQDLW�GL[�J|QHV�LPSOLTX}V�GDQV�OD�V}FU}WLRQ�ELOLDLUH�HW�VD�U}JXODWLRQ���$%&%����$%&%���$73�%���$%&*�B$%&*���15�+��
*3%$5���6/&�$���$43���$%&&���8Q�1*6�EDV}�VXU�XQ�HQULFKLVVHPHQW�SDU�FDSWXUH�GH����.E�D�}W}�U}DOLV}�VXU�O
$'1�J}QRPLTXH�GHV�SDWLHQWV��/H
V}TXHQ{DJH�v�ERXWV�DSSDUL}V���[���ES��D�}W}�HHFWX}�VXU�OH�V}TXHQFHXU�0L6HTf�DYHF�XQH�0LFUR�)ORZ�&HOO�����Y���/HV�®FKLHUV�)DVW4�J}Q}U}V�SDU�OH
0L6HT�RQW�}W}�DQDO\V}V�DYHF�OH�ORJLFLHO�6RSKLD�''0f�Y���/HV�GXSOLFDWLRQV�RX�G}O}WLRQV�LQWUDJ}QLTXHV��&19��WRXW�RX�SDUWLH��RQW�}W}�YDOLG}HV�SDU�0/3$
RX�3&5�TXDQWLWDWLYH��&KH]���SDWLHQWV��OD�ELOH�D�SX�~WUH�FROOHFW}H�HW�DQDO\V}H�SDU�VSHFWURP}WULH�GH�PDVVH�/&�06�06��5mVXOWDWV���/D�SURSRUWLRQ�GH
/3$&��������GH�IHPPHV��HW�GH�&,*�D\DQW�DX�PRLQV�XQH�YDULDWLRQ�GH�V}TXHQFH�}WDLHQW�UHVSHFWLYHPHQW�GH�O RUGUH�GH������GRQW�������GH�619�HW�RX
&19�G}O}W|UHV��HW�GH�SU|V�GH������GRQW�������GH�619�HW�RX�&19�G}O}W|UHV���/H�SULQFLSDO�J|QH�LPSOLTX}�}WDLW�$%&%��DYHF�������GDQV�OH�/3$&�HW
������GDQV�OD�&,*��'HX[�613V�PDMRULWDLUHV�RQW�}W}�PLV�HQ�}YLGHQFH���UV��������EL�DOO}OLTXH�GX�J|QH�$%&%�����������HW�UV���������GX�J|QH
$%&*����������GRQW�OD�IU}TXHQFH�GDQV�OD�SRSXODWLRQ�J}Q}UDOH�VRQW�UHVSHFWLYHPHQW�GH�����HW�������,OV�RQW�PRQWU}�OHXU�U�OH�LQG}SHQGDPPHQW�GH�OD
YDULDWLRQ�GH�V}TXHQFH�G}O}W|UH�GX�J|QH�$%&%���'H�SOXV��GHV�619�G}O}W|UHV�GHV�J|QHV�15�+��);5��������HW�*3%$5��7*5����������VRQW�DVVRFL}V�v
GHV�PRGL®FDWLRQV�GHV�VHOV �ELOLDLUHV� �&RQFOXVLRQ �� �'DQV�QRWUH�}WXGH� �OH�J|QH�$%&%� �HVW �LPSOLTX}�GDQV�PRLQV�GH�����GHV�/3$&�PDLV�LO �H[LVWH�XQ
ROLJRJ}QLVPH�SUREDEOH�UHVSRQVDEOH�GX�V\QGURPH�/3$&��/HV�DXWUHV�J|QHV�FRGHQW�GHV�SURW}LQHV�DVVRFL}HV�v�O KRP}RVWDVLH�GHV�VHOV�ELOLDLUHV�FRPPH
7*5��HW�);5��$YHF�OH�SDQHO�DFWXHO�����GHV�SDWLHQWV�UHVWHQW�LQH[SOLTX}V��rODUJLU�FH�SDQHO�DX[�J|QHV�FRGDQW�OHV�SURW}LQHV�LPSOLTX}HV�GDQV�OD
U}DEVRUSWLRQ�GHV�VHOV�ELOLDLUHV�DX�FRXUV�GX�F\FOH�HQW}UR�K}SDWLTXH��$6%7�HW�17&3���FLEOHV�WK}UDSHXWLTXHV��RXYULUDLW�GHV�SHUVSHFWLYHV�LQW}UHVVDQWHV�

3LlFH�MRLQWH���$VVLVHV�GH�*H�QH�WLTXH�7RXUV�����YI�SGI
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DOLQRh�/$9,//$85(,;

���������'mFRXYHUWH�DQWmQDWDOH�GH�GXSOLFDWLRQ���T�����LPSOLTXDQW�)2;)���UmYmODQW�XQH�SDWKRORJLH�IDPLOLDOH�DXWRVRPLTXH
GRPLQDQWH�DYHF�JUlOH�FRXUW�FRQJmQLWDO��PmVHQWlUH�FRPPXQ�HW�DQRPDOLHV�UmQDOHV

$XWHXUV��

$OLQR��/DYLOODXUHL[������(ULND�/DXQD\������4XHQWLQ�+HU]RJ������*DXWKLHU�)RXORQ������5RQDQ�7KLEDXOW������&}FLOH�/DPEH������$ODLQ�'DEDGLH������'RPLQLTXH
$XVVHO������0}ODQLH�)UDGLQ������&KOR}�4XHOLQ������/DXUHQW�3DVTXLHU������6\OYLH�2GHQW������6\OYLH�-DLOODUG����

���*}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH�HW�%LRORJLH�&HOOXODLUH��&+8�GH�5HQQHV���3RQWFKDLOORX��5HQQHV��)UDQFH
���3}GLDWULH���0DODGLHV�UDUHV�GLJHVWLYHV��0D5'L���&+8�GH�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���1XWULWLRQ���0DODGLHV�UDUHV�GLJHVWLYHV��0D5'L���&+8�GH�5HQQHV���3RQWFKDLOORX��5HQQHV��)UDQFH
���3}GLDWULH���0DODGLHV�UDUHV�GLJHVWLYHV��0D5'L���$3+3���+RSLWDO�1HFNHU��3DULV��)UDQFH
���'LDJQRVWLF�DQW}QDWDO���REVW}WULTXH��&OLQLTXH�/D�6DJHVVH��5HQQHV��)UDQFH

0RWV�FOHIV���0}VHQW|UH�FRPPXQ��JU|OH�FRXUW�FRQJ}QLWDO��GXSOLFDWLRQ���T������)2;)���P}VHQW|UH�FRPPXQ

5mVXPm��

'XUDQW�OD�GHX[L|PH�JURVVHVVH�SRXU�XQ�FRXSOH�QRQ�DSSDUHQW}� �OHV�}FKRJUDSKLHV�DQW}QDWDOHV�RQW�PRQWU}�XQH�IRUWH�VXVSLFLRQ�GH�PDOURWDWLRQ
LQWHVWLQDOH�HW�GH�GXSOLFDWLRQ�U}QDOH�XQLODW}UDOH�DYHF�SU}VHQFH�GH�N\VWHV�FKH]�OH�IRHWXV��GH�VH[H�PDVFXOLQ��'DQV�FH�FRQWH[WH��OH�FRXSOH�D�}W}�DGUHVV}
HQ�FRQVXOWDWLRQ�GH�J}Q}WLTXH��SRXU�FRPSO}WHU�OHV�DQW}F}GHQWV�IDPLOLDX[��HW�H[SOLTXHU�O
LQW}U~W�HW�OHV�OLPLWHV�GX�FDU\RW\SH�HW�G
XQH�&*+�DUUD\�HQ
DQW}QDWDO�

/D�P|UH��TXL�WUDYDLOODLW�FRPPH�DLGH�VRLJQDQWH��D�SRXU�SULQFLSDX[�DQW}F}GHQWV�VXU�OH�SODQ�GLJHVWLI�XQH�PDOURWDWLRQ�LQWHVWLQDOH�DYHF�YROYXOXV�v�XQ
PRLV�GH�YLH��JU|OH�FRXUW�FRQJ}QLWDO��JU|OH�PHVXU}�v���FP���D�HX�XQH�QXWULWLRQ�SDUHQW}UDOH�MXVTX
v����PRLV��HW�SU}VHQWH�GHV�WURXEOHV�GLJHVWLIV
FKURQLTXHV��HOOH�DYDLW�LQWHUURPSX�VRQ�VXLYL�QXWULWLRQQHO�GHSXLV�SOXVLHXUV�DQQ}HV��6XU�OH�SODQ�U}QDO��HOOH�SU}VHQWH�XQH�GXSOLFDWLRQ�U}QDOH�XQLODW}UDOH�
GHV�N\VWHV�U}QDX[��GH�PXOWLSOHV�OLWKLDVHV�U}QDOHV�HW�D�HX�SOXVLHXUV�}SLVRGHV�GH�S\}ORQ}SKULWH��8QH�SRVVLEOH�SDWKRORJLH�DXWRVRPLTXH�GRPLQDQWH��$'�
DYDLW�GRQF�}W}�}YRTX}H��/H�SUHPLHU�HQIDQW�Q D�SDV�GH�SUREO|PHV�GLJHVWLIV�RX�U}QDX[�

/D�&*+�DUUD\�VXU�OLTXLGH�DPQLRWLTXH�D�PLV�HQ�}YLGHQFH�XQH�GXSOLFDWLRQ�K}W}UR]\JRWH�GH����NE�HQ���T������K}ULW}H�GH�OD�P|UH��LQFOXDQW�SOXVLHXUV
J|QHV�GRQW�)2;)���8QH�GXSOLFDWLRQ�GH�WDLOOH�HW�ORFDOLVDWLRQ�SURFKH�D�}W}�G}FULWH�GDQV�OD�OLWW}UDWXUH�FKH]�XQH�IDPLOOH�DYHF�VW}QRVH�GX�S\ORUH�
P}VHQW|UH�FRPPXQ��DSODVLH�GH�O
DSSHQGLFH�GH�WUDQVPLVVLRQ�GRPLQDQWH�DYHF�G}YHORSSHPHQW�SV\FKRPRWHXU�QRUPDO��8Q�GHV�WURLV�SDWLHQWV�G}FULWV
DXUDLW�SU}VHQW}�XQ�JU~OH�FRXUW��6RQ�JUDQG�S|UH�DXUDLW�SU}VHQW}�XQH�LQVX°VDQFH�U}QDOH��'HV�PXWDWLRQV�GH�)2;)��VRQW�FRQQXHV�FRPPH�UHVSRQVDEOHV
GH�PDOURWDWLRQ�LQWHVWLQDOH�HW�G\VSODVLH�DOY}ROR�FDSLOODLUH�FRQJ}QLWDOH�

3DU�OD�VXLWH� �OD�JUDQG�P|UH�PDWHUQHOOH�D�}W}�YXH�HQ�FRQVXOWDWLRQ�HW�SU}VHQWH�}JDOHPHQW�FHWWH�GXSOLFDWLRQ� �FH�TXL �}WDLW �DWWHQGX��HOOH�P~PH
SU}VHQWDQW�XQ�P}VHQW|UH�FRPPXQ�GLDJQRVWLTX}�v����DQV��GHV�WURXEOHV�GLJHVWLIV�FKURQLTXHV�GHSXLV�O HQIDQFH�}YRTXDQW�XQ�SUREDEOH�JU|OH�FRXUW
FRQJ}QLWDO� �(OOH �D �E}Q}®FL} �G XQH �WUDQVSODQWDWLRQ �U}QDOH �v �O DJH �GH ��� �DQV� �HQ �UDLVRQ �G
XQH �Q}SKURSDWKLH �LQWHUVWLWLHOOH �FKURQLTXH �SDU �G\VSODVLH
U}QDOH��(OOH�D�}JDOHPHQW�SU}VHQW}�GHV�}SLVRGHV�U}FXUUHQWV�GH�SDQFU}DWLWH�DLJXH��VDQV�FDXVH�UHWURXY}H�

&RQFHUQDQW�OH�QRXYHDX�Q}��OH�GLDJQRVWLF�GH�JU|OH�FRXUW�FRQJ}QLWDO�D�SX�~WUH�SRUW}�G|V�XQ�PRLV�GH�YLH��XQH�QXWULWLRQ�SDUHQW}UDOH�D�}W}�PLVH�HQ�SODFH
UDSLGHPHQW��$�XQ�DQ��LO�D�XQ�VXLYL�JDVWURS}GLDWULTXH�HW�Q}SKURS}GLDWULTXH�U}JXOLHU��,O�SU}VHQWH�GHV�N\VWHV�U}QDX[��D�HX�SOXVLHXUV�}SLVRGHV�GH
S\}ORQ}SKULWHV��SDU�DLOOHXUV�VD�FURLVVDQFH�HVW�U}JXOL|UH��HW�VRQ�G}YHORSSHPHQW�SV\FKRPRWHXU�HVW�QRUPDO��/H�GLDJQRVWLF�DQW}QDWDO�DVVRFL}�v�O DQDO\VH
GHV�DQW}F}GHQWV�IDPLOLDX[�GDQV�FHWWH�IDPLOOH�D�SHUPLV�TXH�OD�P|UH�D�UHSUHQQH�XQ�VXLYL�QXWULWLRQQHO�HW�GHV�VXSSO}PHQWDWLRQV��HW�TXH�OH�QRXYHDX�Q}
E}Q}®FLH�G XQH�VXUYHLOODQFH�HW�G XQH�SULVH�HQ�FKDUJH�DGDSW}H�

3LlFH�MRLQWH���UHVXP}BDVVLVHVBWRXUVB����BGXS��T����B)2;)�BJUHOHBFRXUWBPHVHQWHUHBFRPPXQ�GRF[
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���������&DUDFWmULVDWLRQ�JmQRPLTXH�GHV�DQRPDOLHV�GH�OD�SLJPHQWDWLRQ�FXWDQmH�HQ�PRVDqTXH���OxH[SmULHQFH�GH�OD�FRKRUWH
0�8�6�7�$�5�'�

$XWHXUV��

$UWKXU�625/,1���������9LUJLQLH�&DUPLJQDF���������3DXO�.8(17=������rPLOLH�7LVVHUDQW������<DQQLV�'8))285'������,QYHVWLJDWHXUV�GH�OD�FRKRUWH
0�8�6�7�$�5�'�������-HDQ�%DSWLVWH�5,9,(5(������3DWULFN�&DOOLHU���������&KULVWRSKH�3+,/,33(������&KULVWHO�7KDXYLQ�5RELQHW���������/DXUHQFH�)$,95(��������
3LHUUH�9$%5(6�������

���&HQWUH�GH�*}Q}WLTXH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�*$'��,16(50�805�������)+8�7UDQVODG��8QLYHUVLWH��%RXUJRJQH���)UDQFKH�&RPWH���'LMRQ��)UDQFH
���&HQWUH�GH�U}I}UHQFH�0$*(&��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH�HW�GH�&\WRJ}Q}WLTXH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���0RVD�TXH��3LJPHQWDWLRQ��+\SRP}ODQRVH�G
,WR��6}TXHQ{DJH�KDXW�G}ELW��5+2$��%LRLQIRUPDWLTXH

5mVXPm��

,QWURGXFWLRQ���/HV�G\VFKURPLHV�FXWDQ}HV�HQ�PRVD�TXH��WHOOHV�TXH�O K\SRP}ODQRVH�G ,WR��VRQW�SU}VHQWHV�GDQV�XQH�JUDQGH�YDUL}W}�GH�SU}VHQWDWLRQV
FOLQLTXHV�V\QGURPLTXHV��DVVRFLDQW�J}Q}UDOHPHQW�XQH�DWWHLQWH�LQWHOOHFWXHOOH�HW�GLYHUVHV�PDOIRUPDWLRQV�� �HW �RQW�IDLW �VXVSHFWHU�GH�ORQJXH�GDWH
O LPSOLFDWLRQ�G XQ�PRVD�FLVPH�J}Q}WLTXH�VRXV�MDFHQW��&HV�}Y|QHPHQWV�SRVW�]\JRWLTXHV�}WDQW�FHSHQGDQW�GL°FLOHPHQW�G}WHFWDEOHV�SDU�OHV�WHFKQLTXHV
FRQYHQWLRQQHOOHV��OHV�EDVHV�J}Q}WLTXHV�GHV�G\VFKURPLHV�HQ�PRVD�TXH�VRQW�UHVW}HV�PDO�FRQQXHV�

0DWmULHO�HW�PmWKRGHV���/D�FRKRUWH�0�8�6�7�$�5�'��0RVDLF�8QGLDJQRVHG�6NLQ�7UDLWV�$QG�5HODWHG�'LVRUGHUV��UDVVHPEOH�v�'LMRQ�GHV�}FKDQWLOORQV
G $'1�GH�ELRSVLHV�FXWDQ}HV�GH�SDWLHQWV�SRUWHXUV�G XQ�PRVD�FLVPH�SLJPHQWDLUH��$SU|V�XQH�DQDO\VH�SK}QRW\SLTXH�VS}FLDOLV}H��FHV�}FKDQWLOORQV�VRQW
}WXGL}V�VRLW�HQ�V}TXHQ{DJH�G H[RPH��(6��v�IRUWH�SURIRQGHXU�����[��HQ�WULR��VRLW�HQ�V}TXHQ{DJH�FLEOH��v�WU|V�IRUWH�SURIRQGHXU��MXVTX v������[��G XQ
J|QH �FDQGLGDW �SU}F}GHPPHQW �LGHQWL®} �HQ �(6� �/HV �GRQQ}HV �VRQW �DQDO\V}HV �v �O DLGH �G XQ �SLSHOLQH �G}GL}� �SHUPHWWDQW �OD �G}WHFWLRQ �GH �YDULDWLRQV
SRQFWXHOOHV�HQ�PRVD�TXH��P619��v�IDLEOH�WDX[��PDLV�}JDOHPHQW�GH�GLYHUVHV�DQRPDOLHV�FKURPRVRPLTXHV�HQ�PRVD�TXH�

5mVXOWDWV �� �'H ����� �v ������ ���� �SDWLHQWV �RQW �}W} �LQFOXV� �8Q �(6 �D �}W} �U}DOLV} �SRXU ��� �SDWLHQWV� �LGHQWL®DQW �XQH �YDULDWLRQ �SRVW]\JRWLTXH �FKH] ���
SDWLHQW�GDQV���J|QHV����LQFRQQXV�HQ�SDWKRORJLH�KXPDLQH��GRQW�5+2$� �HW���SU}F}GHPPHQW�DVVRFL}V�v�XQ�SK}QRW\SH�FRQVWLWXWLRQQHO�GL}UHQW�� �RX
XQH�DQRPDOLH�FKURPRVRPLTXH�HQ�PRVD�TXHV�FKH]����SDWLHQWV��WULVRPLHV��W}WUDVRPLHV��JUDQGHV�G}O}WLRQV��PL[RSOR�GLHV���8QH�}WXGH�FLEO}H�GHV�J|QHV
DLQVL�LGHQWL®}V�FKH]����DXWUHV�SDWLHQWV�}WDLW�SRVLWLYH�SRXU����G HQWUH�HX[��VRLW�XQ�UHQGHPHQW�GLDJQRVWLTXH�JOREDO�GH�������������

&RQFOXVLRQ���&H�WUDYDLO�FRQVWLWXH�OD�SUHPL|UH�}WXGH�GHV�FDXVHV�J}Q}WLTXHV�GHV�G\VFKURPLHV�FXWDQ}HV�HQ�PRVD�TXH��PHWWDQW�HQ�}YLGHQFH�OHXU
JUDQGH�K}W}URJ}Q}LW}��,O�SHUPHW�XQ�FRQVHLO�J}Q}WLTXH�HW�XQH�DGDSWDWLRQ�GH�OD�SULVH�HQ�FKDUJH�FKH]�FHV�SDWLHQWV��MXVTXH�Ov�HQ�VLWXDWLRQ�G LPSDVVH
GLDJQRVWLTXH��,O�LOOXVWUH�O LPSRUWDQFH�G XQH�DSSURFKH�ELRLQIRUPDWLTXH�SRO\YDOHQWH��FRPELQ}H�v�XQH�H[SHUWLVH�FOLQLTXH��,O�PHW�}JDOHPHQW�HQ�}YLGHQFH
OH�U�OH�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�G}SHQGDQW�GHV�5KR�*73DVHV��IDLVDQW�SURJUHVVHU�QRWUH�FRPSU}KHQVLRQ�GH�OD�SK\VLRSDWKRORJLH�GHV�G\VFKURPLHV�HQ
PRVD�TXH��XQH�}WDSH�Q}FHVVDLUH�v�O DP}OLRUDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GH�FHV�SDWLHQWV�SRUWHXUV�GH�PDODGLHV�UDUHV�HW�FRPSOH[HV�
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���������5rOH�GH�'<5.�$�GDQV�OD�UmJXODWLRQ�GH�OD�WUDQVFLSWLRQ�HW�mWXGH�GH�OxHyHW�GH�YDULDWLRQV�GH�VLJQLzFDWLRQ�LQFRQQXHV

$XWHXUV��

-}U}PLH�&RXUUDXG������$QJ}OLTXH�4XDUWLHU������,P|QH�%RXJHOE|QH������%HQMDPLQ�'XUDQG������/RU}OLQH�*HQVKLN������FOLQLFLHQV�GX�U}VHDX�',�*}Q}WLFLHQV
HW������-HDQ�/RXLV�0DQGHO������$P}OLH�3LWRQ����

���'}SDUWHPHQW�GH�0}GLFLQH�WUDQVODWLRQQHOOH�HW�1HXURJ}Q}WLTXH��,*%0&��6WUDVERXUJ��)UDQFH
���'LDJQRVWLTXH�J}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'}SDUWHPHQW�GH�0}GLFLQH�WUDQVODWLRQQHOOH�HW�1HXURJ}Q}WLTXH��,*%0&��6WUDVERUXJ��)UDQFH
�����&+8�HW�LQVWLWXWV�GH�UHFKHUFKH��)UDQFH��)UDQFH
���*}Q}WLTXH�P}GLFDOH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��05'���96,��'<5.�$��WUDQVFULSWRPLTXH

5mVXPm��

/D�G}®FLHQFH�LQWHOOHFWXHOOH��',��HW�OHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��76$��IRQW�SDUWLH�GHV�WURXEOHV�GX�QHXURG}YHORSSHPHQW�HW�VRQW�DVVRFL}V�v�XQH
FRPSRVDQWH�J}Q}WLTXH�IRUWH�HW�WU|V�K}W}URJ|QH��'<5.�$�HVW�XQ�J|QH�FRGDQW�SRXU�XQH�SURW}LQH�NLQDVH�v�GRXEOH�VS}FL®FLW}�LPSOLTX}H�GDQV�GH�WU|V
QRPEUHX[�SURFHVVXV�FHOOXODLUHV�WHOV�TXH�OD�U}JXODWLRQ�GX�F\FOH�FHOOXODLUH��GH�O DSRSWRVH��GHV�IRQFWLRQV�V\QDSWLTXHV��OH�PDLQWLHQ�GX�F\WRVTXHOHWWH�HW
GX�P}WDEROLVPH��'<5.�$�MRXHUDLW�}JDOHPHQW�XQ�U�OH�GDQV�OD�U}JXODWLRQ�GH�O }SLVVDJH�HW�GH�OD�WUDQVFULSWLRQ��'<5.�$�HVW�LPSOLTX}�GDQV�XQH�IRUPH
V\QGURPLTXH�GH�',��HQYLURQ������GHV�SDWLHQWV�',��DVVRFL}H�HQWUH�DXWUHV�v�XQH�PLFURF}SKDOLH��XQ�UHWDUG�GH�FURLVVDQFH��G LPSRUWDQWV�SUREO|PHV�GH
ODQJDJH�HW�GHV�VW}U}RW\SLHV��05'��SRXU�0HQWDO�5HWDUGDWLRQ��DXWRVRPDO�GRPLQDQW�����o�O KHXUH�DFWXHOOH��SOXV�G XQH�WUHQWDLQH�GH�SDWLHQWV�SRUWHXUV�GH
YDULDWLRQV�GH�QRYR�GDQV�'<5.�$�RQW�}W}�LGHQWL®}V�GRQW�FHUWDLQV�SRUWHXUV�GH�YDULDWLRQV�IDX[�VHQV��$ORUV�TXH�OH�V}TXHQ{DJH�G H[RPH�D�U}YROXWLRQQ}
O LGHQWL®FDWLRQ �GH �QRXYHDX[ �J|QHV �LPSOLTX} �GDQV �OD �', �HW �OHV �76$ �DLQVL �TXH �OD �PLVH �HQ �}YLGHQFH �GH �YDULDQWV �SDWKRJ}QLTXHV� �O LQWHUSU}WDWLRQ �GHV
YDULDQWV�HVW�GHYHQX�XQ�HQMHX�PDMHXU�SRXU�OHV�FOLQLFLHQV�HW�OHV�IDPLOOHV�HW�XQ�JUDQG�QRPEUH��OH�SOXV�VRXYHQW�GHV�IDX[�VHQV��UHVWHQW�GH�e�9DULDQWV�GH
6LJQL®FDWLRQ�,QFRQQXH�l��96,��UHFRPPDQGDWLRQV�$&0*��������/H�G}YHORSSHPHQW�GH�WHVWV�IRQFWLRQQHOV�SRXU�FDUDFW}ULVHU�O HHW�GH�FHV�96,�SHUPHW
G XQH�SDUW�GH�PHWWUH�®Q�v�O HUUDQFH�GLDJQRVWLTXH�GHV�IDPLOOHV�FRQFHUQ}HV�HW�G DXWUHV�SDUW��GH�PLHX[�FRPSUHQGUH�OD�IRQFWLRQ�GH�FHV�SURW}LQHV�GDQV
XQ�FRQWH[WH�QRUPDO�RX�SK\VLRSDWKRORJLTXH��1RXV�DYRQV�U}DOLV}�GHV�}WXGHV�IRQFWLRQQHOOHV�SRXU�UH�FODVVL®HU�OHV�96,�GDQV�OH�J|QH�'<5.�$��1RXV�DYRQV
}WXGL}�OHV�FRQV}TXHQFHV�GH���96,�VXU�OD�VWDELOLW}�GH�OD�SURW}LQH�'<5.�$��VD�ORFDOLVDWLRQ�QXFO}DLUH�HW�VD�FDSDFLW}�v�V DXWRSKRVSKRU\OHU��7\U�����SRXU
SDVVHU�VRXV�OD�IRUPH�e�NLQDVH�DFWLYH�l��&HV�GL}UHQWV�WHVWV�IRQFWLRQQHOV�QRXV�RQW�SHUPLV�GH�UH�FODVVL®HU�FHUWDLQV�GHV�96,�HQ�YDULDQWV�SDWKRJ|QHV�
1RXV�DYRQV�}JDOHPHQW�HQWUHSULV �G }WXGLHU�OHV�FRQV}TXHQFHV�G XQH�KDSOR�LQVX°VDQFH�HQ�'<5.�$�VXU�OD�U}JXODWLRQ�GH�O H[SUHVVLRQ�GHV�J|QHV�SDU
51$�6HT�VXU�GHV�®EUREODVWHV�GH�SDWLHQWV�'<5.�$�DLQVL�TXH�VXU�XQH�OLJQ}H�GH�SU}FXUVHXU�QHXURQDX[�KXPDLQV��K16&V��R��'<5.�$�D�}W}�LQDFWLY}�SDU
VL51$� �'H�FH �IDLW� �QRXV �DYRQV�SX�PHWWUH �HQ�}YLGHQFH�XQ�FHUWDLQ �QRPEUH�GH�J|QHV�GRQW �O H[SUHVVLRQ�HVW �PRGXO}H�HQ�FDV �G KDSOR�LQVX°VDQFH�GH
'<5.�$� �O REMHFWLI �v �WHUPH �}WDQW �GH �G}YHORSSHU �XQH �VLJQDWXUH �PRO}FXODLUH �VS}FL®TXH �GX �05'�� �(Q®Q� �QRXV �DYRQV �PRQWU} �TXH �O LQDFWLYDWLRQ �GH
'<5.�$�DHFWDLW�OD�FDSDFLW}�GHV�FHOOXOHV�K16&V�v�SUROLI}UHU��1RXV�DYRQV�v�SU}VHQW�HQWUHSULV�GH�FDUDFW}ULVHU�OHV�LQW}UDFWHXUV�GH�OD�SURW}LQH�'<5.�$
GDQV�OHV�K16&V�SDU�FR�LPPXQRSU}FLSLWDWLRQ�HW�VSHFWURP}WULH�GH�PDVVH�PDLV�}JDOHPHQW�G H[SORUHU�SOXV�HQ�SURIRQGHXU�OHV�U�OHV�GHV�GL}UHQWV�J|QHV
GRQW�OD�WUDQVFULSWLRQ�HVW�U}JXO}H�SDU�'<5.�$�GDQV�FHV�FHOOXOHV�



1(852*c1c7,48( 3LHUUH�\YHV�0DLOODUG

���������(WXGH�FOLQLTXH�HW�PROmFXODLUH�GH�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQV�GDQV�GHV�JlQHV�FRGDQW�SRXU�GHV�VRXV�XQLWmV�GX
UmFHSWHXU�*$%$�GH�W\SH�$�

$XWHXUV��

3LHUUH�<YHV�0DLOODUG������&DUROLQH�/DFRVWH������*D�WDQ�/HVFD������&\ULO�0LJQRW������*LXOLD�%DUFLD������5LPD�1DEERXW������$QQH�GH�6DLQW�0DUWLQ������1LFROH
3KLOLS������(OLVH�6FKDHIHU������$P}OLH�3LWRQ������$XGUH\�3XWRX[�������'RURWK}H�9LOOH�������$JDWKH�5RXEHUWLH�������3LHUUH�0H\HU�������'LGLHU�/DFRPEH
������0DULRQ�*}UDUG�������'HOSKLQH�+HURQ������2OLYLHU�3DWDW�������9}URQLTXH�3DTXLV�������/DXUHQW�9LOODUG�������0DWKLHX�0LOK�����

���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW��'}SDUWHPHQW�GH�J}Q}WLTXH�0}GLFDOH��+�SLWDO�G (QIDQWV�GH�OD�7LPRQH��$3+0��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��'}SDUWHPHQW�GH�J}Q}WLTXH�0}GLFDOH��+�SLWDO�G (QIDQWV�GH�OD�7LPRQH��$3+0��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��*URXSHPHQW�+RVSLWDOLHU�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�'}®FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��*+�3LWL}�6DOS~WUL|UH��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH�HW�,QVWLWXW�,PDJLQH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'}SDUWHPHQW�GH�1HXURS}GLDWULH��&HQWUH�QDWLRQDO�GH�U}I}UHQFH�GHV�(SLOHSVLHV�5DUHV��+�SLWDO�XQLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��,QVWLWXW�*}Q}WLTXH�0}GLFDO�G
$OVDFH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�/\RQ�+&/��*+�(VW��+�SLWDO�)HPPH�0|UH�(QIDQW��/\RQ��)UDQFH
����6HUYLFH�GH�1HXURS}GLDWULH��+&/��*URXSHPHQW�+RVSLWDOLHU�(VW��/\RQ��)UDQFH
����6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�*XL�GH�&KDXOLDF��&+58�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�%RUGHDX[��JURXSH�KRVSLWDOLHU�3HOOHJULQ��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�&DHQ��&DHQ��)UDQFH
����*}Q}WLTXH�P}GLFDOH��&+8�7RXORXVH�3XUSDQ��7RXORXVH��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1LFH��1LFH��)UDQFH
����805B6������,16(50��)DFXOW}�GH�0}GHFLQH�/D�7LPRQH��8QLYHUVLW}�$L[�0DUVHLOOH��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3}GLDWULTXH��+�SLWDO�/D�7LPRQH��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���5}FHSWHXU�*$%$�W\SH�$���FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH���G}®FLHQFH�LQWHOOHFWXHOOH���}SLOHSVLH���G\VPRUSKLH

5mVXPm��

/H�*$%$��HVW�OH�QHXURWUDQVPHWWHXU�LQKLELWHXU�OH�SOXV�DERQGDQW�GDQV�OH�FHUYHDX�GHV�PDPPLI|UHV��/H
U}FHSWHXU�*$%$�GH�W\SH�$��*$%$$��HVW�XQ�FDQDO�G LRQV�FKORUXUH�OLJDQG�G}SHQGDQW�TXL�MRXH�XQ�U�OH�FHQWUDO
GDQV�OD�U}JXODWLRQ�GH�O
H[FLWDELOLW}�QHXURQDOH��,O�HVW�IRUP}�SDU�O DVVRFLDWLRQ�GH���VRXV�XQLW}V��/HV�VRXV�XQLW}V
�����������HW�����FRG}HV�SDU�OHV�J|QHV�*$%5$���*$%5%���*$%5%��HW�*$%5*���VRQW�OHV�SOXV�U}SDQGXHV
GDQV�OH�FHUYHDX�KXPDLQ��/ REMHFWLI�GH�FH�WUDYDLO�}WDLW�GH�UDSSRUWHU�GH�QRXYHDX[�FDV�GH�SDWLHQWV�HW�GH
UHFKHUFKHU�G }YHQWXHOOHV�FRUU}ODWLRQV�J}QRW\SHV�SK}QRW\SHV�

/HV�SDWLHQWV�RQW�}W}�LQFOXV�GDQV�OH�FDGUH�G
XQH�FROODERUDWLRQ�QDWLRQDOH�IUDQ{DLVH�GH�SOXVLHXUV�K�SLWDX[�SDU
O LQWHUP}GLDLUH�GX�U}VHDX�(3,JHQH��/H�UHFXHLO�GHV�GRQQ}HV�D�}W}�HHFWX}�v�O DLGH�G XQ�TXHVWLRQQDLUH
FRPSO}W}�SDU�OH�P}GHFLQ�FOLQLFLHQ�HW�RX�SDU�O }WXGH�DSSURIRQGLH�GHV�GRVVLHUV�P}GLFDX[�

1RXV�UDSSRUWRQV����SDWLHQWV�FKH]�TXL�QRXV�DYRQV�LGHQWL®}����PXWDWLRQV��/HV�PXWDWLRQV�VRQW�SRXU�OD�SOXSDUW
IDX[�VHQV��Q �����WURLV�VRQW�K}ULW}HV��HW�XQH�HVW�v�O }WDW�KRPR]\JRWH�GDQV�XQH�IUDWULH�GH���SDWLHQWV��/HV
VRXV�XQLW}V�VRQW�FRPSRV}HV�G XQH�ORQJXH�H[WU}PLW}�1�WHUPLQDOH�H[WUDFHOOXODLUH�HW�GH�TXDWUH�GRPDLQHV
WUDQVPHPEUDQDLUHV��'70���/HV�YDULDQWV�VH�VLWXHQW�HQ�PDMRULW}�DX�QLYHDX�GH�WURLV�U}JLRQV���O H[WU}PLW}�1�
WHUPLQDOH��OH�GHX[L|PH�'70�HW�OD�ERXFOH�H[WUDFHOOXODLUH�HQWUH�OH�GHX[L|PH�HW�OH�WURLVL|PH�'70��7RXV�OHV
SDWLHQWV�RQW�SU}VHQW}�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��',��HW�XQH�}SLOHSVLH�GH�V}Y}ULW}V�YDULDEOHV��/HV
SUHPL|UHV�FULVHV�G }SLOHSVLH�VRQW�DSSDUXHV�v�O xJH�P}GLDQ�GH�����PRLV��HOOHV�}WDLHQW�GH�W\SHV�YDUL}V��/HV
V\QGURPHV�}SLOHSWLTXHV�}WDLHQW�SULQFLSDOHPHQW�GHV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV�SU}FRFHV��GHV
V\QGURPHV�}SLOHSWLTXHV�DYHF�FULVHV�I}EULOHV��*()6���'UDYHW��HW�GHV�}SLOHVLHV�J}Q}UDOLV}HV�DYHF�DEVHQFHV
DW\SLTXHV�HW�P\RFORQLHV�SU}GRPLQDQWHV��&HUWDLQV�SDWLHQWV�SU}VHQWDLHQW�GHV�PRXYHPHQWV�DQRUPDX[��XQH
DWD[LH��XQH�K\SRWRQLH��XQH�PLFURF}SKDOLH�RX�XQH�PDFURF}SKDOLH��GHV�V\PSW�PHV�}YRFDWHXUV�GH�WURXEOHV�GX
VSHFWUH�DXWLVWLTXH��GHV�WURXEOHV�QHXUR�YLVXHOV�HW�GHV�WUDLWV�G\VPRUSKLTXHV�

&HWWH�}WXGH�HVW�OD�SOXV�LPSRUWDQWH�HQ�WHUPHV�GH�QRPEUH�GH�SDWLHQWV�G}FULWV�DYHF�GHV�YDULDQWV�GDQV
SOXVLHXUV�VRXV�XQLW}V�GL}UHQWHV��(OOH�D�O RULJLQDOLW}�GH�SHUPHWWUH�GH�FRPSDUHU�OHV�WDEOHDX[�FOLQLTXHV�HQ



IRQFWLRQ�GHV�VRXV�XQLW}V���QRXV�QH�WURXYRQV�SDV�GH�SDUWLFXODULW}�FOLQLTXH�SURSUH�v�XQH�VRXV�XQLW}��KRUPLV
GHV�PDOIRUPDWLRQV�GX�SDODLV�HW�GH�OD�PDQGLEXOH�FKH]�GHV�SDWLHQWV�DYHF�PXWDWLRQV�GDQV�OH�J|QH�*$%5%�
�Q ����1RXV�PHWWRQV�HQ�}YLGHQFH�XQH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�MDPDLV�G}FULWH�OL}H�v�OD�ORFDOLVDWLRQ
GHV�YDULDQWV���OHV�SDWLHQWV�SRUWHXUV�G XQ�YDULDQW�GDQV�O H[WU}PLW}�1�WHUPLQDOH�DYDLHQW�XQH�}SLOHSVLH�HW�XQH
',�VLJQL®FDWLYHPHQW�PRLQV�V}Y|UHV�TXH�OHV�DXWUHV�SDWLHQWV��&HV�U}VXOWDWV�P}ULWHUDLHQW�G ~WUH�FRQ®UP}V�HQ
DQDO\VDQW�XQ�SOXV�JUDQG�QRPEUH�GH�SDWLHQWV�

3LlFH�MRLQWH���PDLOODUG�UHVXPH�GRF



*c1c7,48(�&+5202620,48(
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6$0,$�$%',

���������$�SURSRV�G
XQH�QRXYHOOH�PXWDWLRQ�QRQ�VHQV�GX�JHQH�/+)3/��UHWURXYmH�FKH]�XQH�IDPLOOH�DOJHULHQQH

$XWHXUV��

6$0,$�$%',������0RKDPHG�0DNUHORXI������&U\VWHO�%RQQHW������<DKLD�5RXV������]DKLGD�0HUDG������&KULVWLQH�3HWLW������$NLOD�=HQDWL����

���IDFXOW}�GH�PHGHFLQH���XQLYHUVLW}�VDDG�GDKOHE�EOLGD��%OLGD��$OJ}ULH
���/DER�GH�UHFKHUFKH���&+8�%$%$(/28('��$OJHU��$OJ}ULH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ��3DULV��)UDQFH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ�LQVWLWXW�3DVWHXU��3DULV��)UDQFH

0RWV�FOHIV���JHQRW\SH��/+)3/���VXUGLW}�LVRO}H���H[RPH

5mVXPm��

/D�VXUGLW}�LVRO}H��UHSUHVHQWH�����GHV�FDXVHV�JHQHWLTXHV�GH�FH�GH®FLW��DXGLWLI�TXL��HQWUDYH�O
DFTXLVLWLRQ�GX�ODQJDJH�HW�TXL�D�GH�ORXUGHV�FRQVHTXHQFHV
VXU�OD�YLH�GH�O
HQIDQW�(OOH�HVW�FDUDFWHULVHH�SDU�XQH�JUDQGH�KHWHURJHQHLW}�JHQHWLTXH��SOXV�GH�����ORFL �RQW�HWH�LGHQWL®}V�FRPPH�FDXVDQW�XQH�SHUWH
DXGLWLYH�DXWRVRPLTXH�QRQ�V\QGURPLTXH�/D�SRSXODWLRQ�DOJHULHQQH�Q
HQ�HVW�SDV�HSDUJQ}H��HW�SOXV�GH�����QRXYHDX[�Q}V�QDLVVHQW�VRXUGV�HQ�$OJHULH�

&H �WUDYDLO �UHQWUH �GDQV �OH �FDGUH �G
XQH�HWXGH�TXL �D �SRXU �EXW �GH �UHFKHUFKHU �OHV �FDXVHV �JHQHWLTXHV �GH �FHWWH �VXUGLW} �HQ �$OJHULH �D®Q�G
DYRLU �OH �SUR®O
JHQHWLTXH�GHV�HQIDQWV�DWWHLQWV�HW�OHXUV�IDPLOOHV�FH�TXL�SHUPHWWUD�GH�OHXU�RULU�XQ�FRQVHLO �JHQHWLTXH�TXDQW�v�OD�JUDYLW}�GHV�PDULDJHV�FRQVDQJXLQV
GDQV�OD�WUDVPLVVLRQ�GHV�PDODGLHV�DXWRVRPLTXHV�UHFHVVLYHV�

8QH�FHQWDLQH�GH�IDPLOOHV�DOJHULHQQHV�D\DQW�DX�PRLQV�XQ�HQIDQW�VRXUG�HVW�UHFUXW}H�DX�QLYHDX�GX�VHUYLFH�25/�GX�&+8�GH�%OLGD�O
HWXGH�JHQHWLTXH�D
}W}�IDLWH�v�O
LQVWLWXW�GH�OD�YLVLRQ�v�3DULV

VXU�OHV�$'1�GHV�HQIDQWV�DWWHLQWV�PDLV�HJDOHPHQW�GH�WRXV�OHV�DXWUHV�PHPEUHV�GH�OHXUV�IDPLOOHV�

/H�VHTXHQFDJH�GH�O
H[RPH�D�}W}�XWLOLV}H�SRXU�OH�GLDJQRVWLF�PROHFXODLUH�

3OXVLHXUV�PXWDWLRQV�JHQHWLTXHV�RQW�HWH�UHWURXY}HV�GRQW�XQH�GHOHWLRQ��&����GHO���GX�JHQH�/+)3/���UHWURXY}H�FKH]���PHPEUHV�G
XQH�IDPLOOH�HW�TXL�D
FDXV}�OD�IRUPDWLRQ�G
XQH�SURWHLQH�WURQTX}H�QRQ�IRQFWLRQQHOOH�DX�QLYHDX�GH�OD�FRFKO}H��/HV�SDUHQWV�VRQW�KHWHUR]\JRWHV�SRXU�OD�GHOHWLRQ�

&HWWH�PXWDWLRQ�HVW�QRXYHOOH��HOOH�Q
D�MDPDLV�HWH�GHFULWH�DXSDUDYDQW�

/H�GLDJQRVWLF�JHQHWLTXH�GH�FH�GH®FLW�VHQVRULHO�SHUPHW�GH�YHQLU�HQ�DLGH�DX[�IDPLOOHV�HW�OD�SULVH�HQ�FKDUJH�SUHFRFH�GHV�HQIDQWV�DWWHLQWV��SRXU�FHOD
XQH�FRRSHUDWLRQ�HQWUH�PHGHFLQV�25/�HW�PHGHFLQV�ELRORJLVWHV�HVW�LQGLVSHQVDEOH�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $XGUH\�/$%$/0(

���������'mFRXYHUWH�GxXQ�QRXYHDX�YDULDQW�SDWKRJlQH�LQWURQLTXH�SURIRQG�GDQV�OH�JlQH�5$56��FKH]�GHX[�SDWLHQWV�DYHF
WmWUDSDUmVLH�HW�mSLOHSVLH�P\RFORQLTXH

$XWHXUV��

$XGUH\�/DEDOPH������(XGHOLQH�$OL[������$QQH�6RSKLH�(\UDXG�5RXVVHOOH������'RURWK}H�9LOOH������0DULDQQH�7LOO������1LFRODV�&KDWURQ���������'DPLHQ
6DQODYLOOH���������*D�WDQ�/HVFD�������

���*}Q}WLTXH��+&/��/\RQ��)UDQFH
���1HXURS}GLDWULH��+&/��/\RQ��)UDQFH
���&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8�������&156�805�������8&%/����7,*(5�7HDP��/\RQ��)UDQFH

0RWV�FOHIV���5$56���YDULDQW��LQWURQLTXH��SURIRQG

5mVXPm��

1RXV�UDSSRUWRQV�GHX[�SDWLHQWV�G XQH�P~PH�IUDWULH�SU}VHQWDQW�WRXV�GHX[�XQ�WDEOHDX�GH�U}JUHVVLRQ�QHXURORJLTXH�HW�FRJQLWLYH�PDMHXUH� �XQH
HQF}SKDORSDWKLH�}SLOHSWLTXH��GHV�P\RFORQLHV�HUUDWLTXHV�PXOWL�IRFDOHV��XQH�W}WUDSDU}VLH�S\UDPLGDOH��XQH�F}FLW}�FRUWLFDOH��XQH�DEVHQFH�GH�WHQXH�GH�OD
W~WH�HW�XQH�DOLPHQWDWLRQ�SDU�JDVWURVWRPLH��&H�WDEOHDX�HVW�HQ�IDYHXU�G XQH�SDWKRORJLH�U}FHVVLYH�DXWRVRPLTXH�

/ DQDO\VH�GH�O H[RPH��0HG([RPH��5RFKH�1LPEOHJHQf��U}DOLV}H�FKH]�FHV�GHX[�SDWLHQWV�D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�G XQ�YDULDQW�WURQTXDQW
K}W}UR]\JRWH�GDQV�OH�J|QH�5$56���10B������������F����&�!�7��S��*OQ������G}FULW�GDQV�OHV�K\SRSODVLHV�SRQWR�F}U}EHOOHXVH��20,0���������GH
WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�PDLV �}JDOHPHQW �UDSSRUW}�GDQV�G DXWUHV �SK}QRW\SHV�DVVRFLDQW �XQH�G}JUDGDWLRQ�QHXURORJLTXH�HW�RX�XQH
}SLOHSVLH��/H�SK}QRW\SH�GHV�SDWLHQWV�}WDQW�FRPSDWLEOH��QRXV�DYRQV�G DERUG�UHFKHUFK}�OD�SU}VHQFH�G XQ�&19�VXU�O DXWUH�DOO|OH�VDQV�VXFF|V��/ DQDO\VH
ELEOLRJUDSKLTXH�QRXV�D�HQVXLWH�FRQGXLW�v�UHFKHUFKHU�XQ�YDULDQW�LQWURQLTXH�SURIRQG�SDWKRJ|QH�FRPPH�SXEOL}�HQ������SDU�/D[�HW�DO��F����������&�!
7��LQWURQ���� �/H�V}TXHQ{DJH�6DQJHU�GH�OD�U}JLRQ�HQFDGUDQW�FH�YDULDQW �D�LGHQWL®}�v���SE�G }FDUW �XQH�YDULDWLRQ�K}W}UR]\JRWH�HQ�F���������&�!�7�
/ DQDO\VH�GH�V}JU}JDWLRQ�D�PRQWU}�TXH�OHV�GHX[�YDULDQWV�}WDLHQW�HQ�WUDQV��/ }WXGH�GX�F'1$�D�G}PRQWU}�TXH�FH�YDULDQW�FRQGXLVDLW�v�OD�SURGXFWLRQ�GH
GHX[ �WUDQVFULWV �DQRUPDX[�� �O XQ �FRQWHQDQW �OD �U}WHQWLRQ �GH �����SE �GH �O LQWURQ �� �HW �O DXWUH �G}SRXUYX �GH �O H[RQ ��� � �YDOLGDQW �DLQVL �XQ �HHW �GH �FHWWH
YDULDWLRQ�LQWURQLTXH�DX�QLYHDX�GX�WUDQVFULW��/HV�����SE�H[RQLV}HV�VRQW��v�OD�EDVH�SU|V��DQQRW}HV�FRPPH�H[RQ�QRQ�FRGDQW�VXU�SOXVLHXUV�WUDQVFULWV
GDQV�5HI6HT�QRXV�ODLVVDQW�SHQVHU�TX LO�V DJLW�SUREDEOHPHQW�G XQ�H[RQ�e�SRLVRQ�l�

/HV�H[RQV�e�SRLVRQ�l�GHYLHQQHQW�GH�SOXV�HQ�SOXV�G}FULWV�GDQV�OD�OLWW}UDWXUH��6&1�$�HQ�HVW�XQ�ERQ�H[HPSOH��&DUYLOO�HW�DO���������,O�VHPEOHUDLW�TXH�FHV
H[RQV�e�SRLVRQ�l�VHUYHQW�v�OD�U}JXODWLRQ�GX�WDX[�GH�SURW}LQH��,OV�VRQW�J}Q}UDOHPHQW�}SLVV}V�VDXI�VL�OH�WDX[�SURW}LTXH�GHYLHQW�WURS�}OHY}�DXTXHO�FDV�
SDU�XQ�P}FDQLVPH�SDUWLFXOLHU��O H[RQ�VHUDLW�UHWHQX��&HV�H[RQV�e�SRLVRQ�l�FRQWLHQQHQW�WU|V�J}Q}UDOHPHQW�XQ�FRGRQ�VWRS�HQ�G}EXW�GH�V}TXHQFH
FRQGXLVDQW�v�OD�GHVWUXFWLRQ�GH�O $51P�SDU�OH�P}FDQLVPH�GH�1RQ�0HGLDWHG�'HFD\��10'���/ DQDO\VH�GHV�����SE�LQWURQLTXHV�H[RQLV}HV�PRQWUH�TXH
WU|V�W�W�DSSDUD�W�ELHQ�XQ�FRGRQ�VWRS�GLPLQXDQW�GRQF�OD�TXDQWLW}�G $51P�IRQFWLRQQHO�

/H�V}TXHQ{DJH�GX�J}QRPH�JUxFH�DX�3ODQ�0}GHFLQH�*}QRPLTXH������HW�QRWDPPHQW��G|V�v�SU}VHQW��JUxFH�DX[�SODWHIRUPHV�$85$*(1�HW�6HT2$,�G}Mv
IRQFWLRQQHOOHV��QRXV�U}Y|OHUD�FHUWDLQHPHQW�GH�SOXV�HQ�SOXV�FH�W\SH�GH�YDULDQWV�HW�DXJPHQWHUD��QRXV�O HVS}URQV��OH�WDX[�GH�UHQGXV�GLDJQRVWLTXHV
SRVLWLIV��(Q�DWWHQGDQW�VL�XQ�SDWLHQW�HVW�SRUWHXU�G XQ�VHXO�YDULDQW�K}W}UR]\JRWH�SDWKRJ|QH�GDQV�5$56��VDQV�&19�DVVRFL}�HW�TXH�OD�FOLQLTXH�HVW�WU|V
}YRFDWULFH��LO�FRQYLHQW�GH�V}TXHQFHU�XQH�SDUWLH�GH�O LQWURQ���GX�J|QH�



6<1'520(6�0$/)250$7,)6 $XUgOLHQ�7ULPRXLOOH

���������/xmWXGH�SDU�:(6�HW�:*6�GxXQH�ODUJH�IDPLOOH�D�SHUPLV�GH�GmWHFWHU�XQH�H[SDQVLRQ�SRO\DODQLQH�GH�=,&��VmJUmJHDQW�DYHF
GHV�DWWHLQWHV�DXULFXODLUHV�XQLODWmUDOHV

$XWHXUV��

$XU}OLHQ�7ULPRXLOOH���������$QJHOD�7LQJDXG�6HTXHLUD������'LGLHU�/DFRPEH���������+DQQH�%XFLHN�+RYH������&DUROLQH�5RRU\FN�������

���*}Q}WLTXH�0}GLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���,16(50�8������+�SLWDO�3HOOHJULQ���&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���*}Q}WLTXH�P}GLFDOH��+�SLWDO�3HOOHJULQ���&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���'HSDUWPHQW�RI�3DHGLDWULFV�DQG�$GROHVFHQW�0HGLFLQH��-XOLDQH�0DULH�&HQWUH��5LJVKRVSLWDOHW���&RSHQKDJHQ�8QLYHUVLW\�+RVSLWDO��&RSHQKDJHQ�
'DQHPDUN

0RWV�FOHIV���:(6��:*6��=,&���2$96

5mVXPm��

/H �VSHFWUH �2FXOR�$XULFXOR�9HUWHEUDO ��2$96� �>0,0�������@� �RX �V\QGURPH�GH �*ROGHQKDU� �HVW �XQH �DQRPDOLH �GX �G}YHORSSHPHQW �DVVRFLDQW �GHV
PDOIRUPDWLRQV�GHV�VWUXFWXUHV�G}ULY}HV�GHV�SUHPLHUV�HW�VHFRQGV�DUFV�EUDQFKLDX[��&HV�DWWHLQWHV�DVVRFLHQW�XQH�PLFURVRPLH�K}PLIDFLDOH�HW�GHV
PDOIRUPDWLRQV�GH�O RUHLOOH��DVVRFL}HV�RX�QRQ�v�GHV�DWWHLQWHV�YHUW}EUDOHV�HW�RFXODLUHV��/ XQH�GHV�FDUDFW}ULVWLTXHV�GH�O 2$96�HVW�TXH�GDQV�OD�SOXSDUW
GHV�FDV��FHV�DWWHLQWHV�VRQW�DV\P}WULTXHV�

$®Q �GH �PLHX[ �FRPSUHQGUH �OHV �P}FDQLVPHV �SK\VLRSDWKRORJLTXHV �GH �FH �VSHFWUH� �QRXV �G}FULYRQV �LFL �XQH �IDPLOOH �GRQW �SOXVLHXUV �GHV �PHPEUHV
SU}VHQWHQW �XQH �IRUPH �PRG}U}H �GH �OD �PDODGLH� �DYHF �SULQFLSDOHPHQW �XQH �DWWHLQWH �DXULFXODLUH� �V}JU}JHDQW �DYHF �XQ �YDULDQW �GX �J|QH �=,&��

'DQV�FHWWH�IDPLOOH�G RULJLQH�GDQRLVH����PHPEUHV�PDVFXOLQV��U}SDUWLV�HQ�WURLV�EUDQFKHV��VXU�WURLV�J}Q}UDWLRQV��SU}VHQWHQW�XQH�DWWHLQWH�DXULFXODLUH
XQLODW}UDOH�DYHF�PLFURWLH��G\SODVLH�GH�O RUHLOOH��SLWV�SU}WUDJLHQV��DVVRFL}H�v�XQH�PLFURVRPLH�K}PLIDFLDOH�SRXU�O XQ�GHV�FDV��/D�U}DOLVDWLRQ�G XQ
V}TXHQ{DJH �GH �O H[RPH �FKH] �GHX[ �FRXVLQV �GH �EUDQFKHV �GL}UHQWHV �D �SHUPLV �GH �PHWWUH �HQ �}YLGHQFH �OD �SU}VHQFH �GX �YDULDQW �F����B���GXS
S��$OD��GXS��GX�J|QH�=,&���v�O }WDW�K}PL]\JRWH�VXU�OH�FKURPRVRPH�;��&H�YDULDQW�HVW�VLWX}�GDQV�XQH�U}S}WLWLRQ�GH�U}VLGXV�$ODQLQH��SDVVDQW�GH����v
���

$SU|V�Y}UL®FDWLRQ�SDU�6DQJHU��FH�YDULDQW�V}JU|JH�SDUIDLWHPHQW�DYHF�OD�V\PSWRPDWRORJLH�GDQV�FHWWH�IDPLOOH�

$®Q�GH�V DVVXUHU�GH�O DEVHQFH�G XQ�DXWUH�YDULDQW�SDWKRJ|QH��HQ�G}V}TXLOLEUH�GH�OLDLVRQ�DYHF�=,&�� �QRXV�DYRQV�U}DOLV}�OH�V}TXHQ{DJH�GX�J}QRPH
FRPSOHW�G XQ�DXWUH�FRXVLQ�DWWHLQW�GH�FHWWH�IDPLOOH��/ DQDO\VH�FRPELQ}H�GHV���:(6�HW�GX�:*6�D�SHUPLV�GH�G}WHUPLQHU�O H[LVWHQFH�G XQH�U}JLRQ
FRPPXQH�GH����0E�GX�FKURPRVRPH�;��$X�VHLQ�GH�FHWWH�U}JLRQ��DXFXQ�DXWUH�YDULDQW�FRGDQW�RX�QRQ�FRGDQW�SHUWLQHQW�Q D�SX�~WUH�PLV�HQ�}YLGHQFH
GDQV�OHV�GRQQ}HV�GX�:*6�

=,&��HVW�XQ�J|QH�G}Mv�FRQQX�HQ�SDWKRORJLH�KXPDLQH��UHVSRQVDEOH�GH�IRUPHV�G K}W}URWD[LH��DVVRFL}HV�v�GHV�PDOIRUPDWLRQV�FDUGLDTXHV��3DU�DLOOHXUV�
=,&� �D�}W}�LGHQWL®}�FRPPH�MRXDQW�XQ�U�OH�GDQV�OD�G}WHUPLQDWLRQ�GH�O D[H�JDXFKH�GURLWH� �&HWWH�IRQFWLRQ�ELRORJLTXH�HVW�v�UDSSURFKHU�GX�FDUDFW|UH
XQLODW}UDO�GHV�DWWHLQWHV�GDQV�FHWWH�IDPLOOH�

8QH�H[SDQVLRQ�G $ODQLQH�DX[�P~PHV�SRVLWLRQV��SDVVDQW�GH����v�����D�G}Mv�}W}�G}FULWH�FKH]�XQ�SDWLHQW�SU}VHQWDQW�XQH�DVVRFLDWLRQ�9$&7(5/��3DU
DLOOHXUV��XQH�H[SDQVLRQ�G $ODQLQH�GH�=,&�� �RUWKRORJXH�GH�=,&�� �D�}W}�G}FULWH�FRPPH�UHVSRQVDEOH�G KRORSURVHQF}SKDOLH��3OXVLHXUV�SDWKRORJLHV
KXPDLQHV�VRQW�OL}HV�v�FH�W\SH�G H[SDQVLRQ��FRQGXLVDQW�v�XQH�DJU}JDWLRQ�GHV�SURW}LQHV�

1RXV�SRXYRQV�GRQF�IDLUH�O K\SRWK|VH�TX XQH�H[SDQVLRQ�GH�FHWWH�U}S}WLWLRQ�G $ODQLQH�GX�J|QH�=,&���LQWHUYLHQW�GDQV�OD�VXUYHQXH�GH�FHWWH�DWWHLQWH
DXULFXODLUH�XQLODW}UDOH��&HSHQGDQW��OD�SU}VHQFH�GH�SOXVLHXUV�LQGLYLGXV�SRUWHXUV�GX�P~PH�YDULDQW�GDQV�*QRP$'�VHPEOH�LQGLTXHU�TX LO�V DJLUDLW�SOXW�W
G XQ�IDFWHXU�GH�SU}GLVSRVLWLRQ��RX�G XQ�YDULDQW�DYHF�S}Q}WUDQFH�LQFRPSO|WH��FH�TXL�HVW�FRQQX�GDQV�OH�VSHFWUH�2$96�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�=,&��GRF[
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&$52/,1(�.$11(1*,(66(5�'(&8<3(5

���������,QWHUSUmWDWLRQ�GHV�YDULDQWV�GX�JlQH�7(57�HW�UHFRPPDQGDWLRQV�LQWHUQDWLRQDOHV

$XWHXUV��

,EUDKLPD�%$���������(ORGLH�/DLQH\������3DWULFN�5HY\������,VDEHOOH�&DOOHEDXW������&KULVWHOOH�0}QDUG������&ODLUH�2XGLQ������&DPLOOH�$EDGLH������6\OYLH
$OJODYH������0DOLND�&KHOEL������.DULP�'LDOOR������&}FLOH�)RXUUDJH������5DSKDHO�%RULH�����������+LODULR�1XQHV�������9LQFHQW�&RWWLQ�������7KLHUU\�/HEODQF
������$XU}OLH�3OHVVLHU�������)ORUH�6LFUH�'H�)RQWEUXQH�������5}JLV�3HDXOW�GH�/DWRXU�������%UXQR�&UHVWDQL����������)LOL|UH�0$5,+�������)LOL|UH�5(63,),/
������&DWKHULQH�%RLOHDX������&$52/,1(�.$11(1*,(66(5��������

���J}Q}WLTXH��K�SLWDO�%LFKDW��3$5,6��)UDQFH
���8������,16(50��3$5,6��)UDQFH
���K}PDWRORJLH�ELRORJLH��K�SLWDO�5REHUW�'HEU}��SDULV��)UDQFH
���8������,PDJLQH��3$5,6��)UDQFH
���LQVWLWXW�GH�PLQ}UDORJLH��GH�SK\VLTXH�GHV�PDW}ULDX[�HW�FRVPRFKLPLH��805�&156������3$5,6��)UDQFH
���J}Q}WLTXH��K�SLWDO�%LFKDW��3DULV��)UDQFH
���8������LQVHUP��3$5,6��)UDQFH
���J}Q}WLTXH��+�SLWDO�%LFKDW��3DULV��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH��,PDJLQH��3DULV��)UDQFH
����3QHXPRORJLH��+�SLWDO�%LFKDW��3DULV��)UDQFH
����8������,16(50��SDULV��)UDQFH
����3QHXPRORJLH��$YLFHQQH��%2%,*1<��)UDQFH
����3QHXPRORJLH��&+8�/\RQ��/<21��)UDQFH
����+}PDWRORJLH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
����K}SDWRORJLH��K�SLWDO�%HDXMRQ��&OLFK\��)UDQFH
����+}PDWRORJLH��+�SLWDO�6DLQW�/RXLV��3DULV��)UDQFH
����+}PDWRORJLH��+�SLWDO�6DLQW\�/RXLV��3DULV��)UDQFH
����3QHXPRORJLH��+�SLWDO�%LFKDW��SDULV��)UDQFH
������+�SLWDO�6DLQW�/RXLV��3$5,6��)UDQFH
������7URXVVHDX��3$5,6��)UDQFH
����J}Q}WLTXH��+�SLWDO�%LFKDW��3$5,6��)UDQFH

0RWV�FOHIV���7(57��W}ORP|UDVH��W}ORP|UHV

5mVXPm��

/D�PLVH�HQ�SODFH�GX�1*6��1H[W �*HQHUDWLRQ�6HTXHQFLQJ� �v �YLV}H�GLDJQRVWLTXH�D �FRQIURQW}�OHV �ODERUDWRLUHV �GH�GLDJQRVWLF �J}Q}WLTXH�v �XQH
DXJPHQWDWLRQ�GHV�SUREO}PDWLTXHV�GH�O LQWHUSU}WDWLRQ�GHV�YDULDQWV�GH�V}TXHQFH��6XU�OH�SODQ�LQWHUQDWLRQDO��OHV�UHFRPPDQGDWLRQV�}PLVHV�SDU�O $&0*�
$03��$PHULFDQ�&ROOHJH�RI�0HGLFDO�*HQHWLFV�	�WKH�$VVRFLDWLRQ�IRU�0ROHFXODU�3DWKRORJ\��5LFKDUGV�HW�DO���*HQHW�0HG�������VRQW�DXMRXUG KXL�ODUJHPHQW
XWLOLV}HV�SDU�OHV�ODERUDWRLUHV�GH�GLDJQRVWLF�J}Q}WLTXH��\�FRPSULV�HQ�)UDQFH��1RXV�VRPPHV�H[SHUWV�v�O K�SLWDO�%LFKDW�GHV�H[SORUDWLRQV�PRO}FXODLUHV�GX
J|QH�7(57�TXH�QRXV�}WXGLRQV�GDQV�OHV�VXVSLFLRQV�GH�W}ORP}URSDWKLHV��PDODGLH�G H[SUHVVLRQ�SXOPRQDLUH��K}PDWRORJLTXH�HW�K}SDWLTXH��

�

/D �FODVVL®FDWLRQ �GH �O $&0*�$03 �v �� �FODVVHV �QH �FODVVL®H �SDV �WRXMRXUV �FRUUHFWHPHQW �OHV �YDULDWLRQV �SDWKRJ|QHV �GHV �J|QHV �TXH �QRXV �}WXGLRQV �DX
ODERUDWRLUH� �&HUWDLQV �YDULDQWV �SDWKRJ|QHV �VH �UHWURXYHQW �FODVV}HV �HQ �FODVVH �� ��YDULDQW �GH �VLJQL®FDWLRQ �LQFRQQXH� �LQXWLOLVDEOH �SRXU �OH �FRQVHLO
J}Q}WLTXH� �DORUV �TX LOV �VRQW �SDWKRJ|QHV ��FODVVH ������

�

1RV�REMHFWLIV�}WDLHQW�GH����&ODVVHU�OHV�YDULDQWV�GX�J|QH�7(57�VHORQ�OHV�UHFRPPDQGDWLRQV�GH�5LFKDUGV�HW�DO��UHYXHV�SDU�O $VVRFLDWLRQ�1DWLRQDOH�GHV
3UDWLFLHQV�GH�*}Q}WLTXH�0RO}FXODLUH��$13*0��Y����������HW����&RQFOXUH�VXU�O DG}TXDWLRQ�GH�FHWWH�FODVVL®FDWLRQ�v�QRWUH�J|QH��7(57��GDQV�OH�FRQWH[WH
GH�QRWUH�SDWKRORJLH��7}ORP}URSDWKLHV�

�

/D�P}WKRGRORJLH�VXLYDQWH�D�}W}�DSSOLTX}H��SRXU�LQWHUSU}WHU�OHV�YDULDQWV����$QDO\VH�GH�GRQQ}HV�GX�GRVVLHU�FOLQLTXH�P}GLFDO����$QDO\VH�GHV�YDULDQWV
DYHF�OHV�ORJLFLHOV�GH�SU}GLFWLRQ�LQ�VLOLFR��SRO\SKHQ��6,)7��&$''��*(53¤��HW�FRQVXOWDWLRQ�GHV�EDVHV�GH�GRQQ}HV�H[LVWDQWHV��WHORPHUDVH�GDWDEDVH�
JQRP$'¤��HW�SHUVRQQHOOHV��HW�UHFKHUFKH�ELEOLRJUDSKLTXH�3XE0HG�HW�*RRJOH���,QWHUSU}WDWLRQ�GHV�GRQQ}HV�J}Q}WLTXHV�IDPLOLDOHV��VL�H[LVWDQWHV��

1RXV�DYRQV�FODVV}�SOXV�GH�����YDULDWLRQV�GH�7(57�FRPSUHQDQW�WRXWHV�OHV�YDULDWLRQV�REWHQXHV�DX�ODERUDWRLUH�HW�OHV�PXWDWLRQV�SXEOL}HV�GH�7(57�D®Q
GH�FRQ®UPHU�OD�Q}FHVVLW}�G D°QHU�OD�FODVVL®FDWLRQ�GHV�PXWDWLRQV�SDU�OD�FU}DWLRQ�G XQH�FODVVH�LQWHUP}GLDLUH�����SRXU�QRV�PXWDWLRQV�IDX[�VHQV�UDUHV
SU}GLWHV�G}O}W|UHV�GH�7(57��/D�PHVXUH�GH�OD�WDLOOH�GHV�W}ORP|UHV�HQ�)ORZ�),6+�RX�OD�PRG}OLVDWLRQ�VWUXFWXUDOH�VH�U}Y|OHQW�FRQWULEXWLYHV�SRXU�SOXVLHXUV
FDV�

1RXV�SURSRVRQV�XQH�DGDSWDWLRQ�GHV�U|JOHV�LQWHUQDWLRQDOHV�SRXU�OH�J|QH�7(57�



&216(,/�*c1c7,48(��c7+,48(�
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3KLOLSSH�.+$8�9$1�.,(1

���������$SSRUW�GH�OD�JmQmWLTXH�PROmFXODLUH�SRXU�OH�GLDJQRVWLF�GLymUHQWLHO�GH�VmYLFHV�h�HQIDQW��GH�V\QGURPH�Gx(KOHUV�'DQORV�GH
W\SH�FODVVLTXH�HW�GH�V\QGURPH�GH�Ox;�IUDJLOH�

$XWHXUV��

$XU}OLH�3ODQFNH������%HUWUDQG�&KHVQHDX���������*XLOODXPH�5ROODQG������&}FLOH�$UQRXOG������&KULVWLQH�'DXWKHYLOOH�*8,%$/������0LUHLOOH�$8'(0$�����
7KLHUU\�/DYDEUH�%HUWUDQG������-HDQ�&KLHVD������3KLOLSSH�.+$8�9$1�.,(1����

���*}Q}WLTXH�0}GLFDOH�HW�&\WRJ}Q}WLTXH��&+8�GH�1�PHV��1�PHV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�GH�7RXORXVH��7RXORXVH��)UDQFH

0RWV�FOHIV���(KOHUV�'DQORV�FODVVLTXH��;�IUDJLOH

5mVXPm��

1RWUH�VHUYLFH�D�}W}�VROOLFLW}�SDU�OHV�VHUYLFHV�GH�O $LGH�6RFLDOH�v�O (QIDQFH�SRXU�O }YDOXDWLRQ�G XQH�IUDWULH�GH���HQIDQWV�xJ}V�GH������HW���DQV��SODF}V
GDQV�XQ�FRQWH[WH�GH�VXVSLFLRQ�GH�PDOWUDLWDQFH��/ D�Q}�GH�OD�IUDWULH�SU}VHQWDLW�XQ�WDEOHDX�FDUDFW}ULVWLTXH�GH�V\QGURPH�G (KOHUV�'DQORV�GH�W\SH
FODVVLTXH ��6('F� �DYHF �IUDJLOLW} �FXWDQ}H �LPSRUWDQWH �HW �K\SHUOD[LW} �OLJDPHQWDLUH �HW �VHORQ �OD �FODVVL®FDWLRQ �GLDJQRVWLTXH �GH �1HZ�<RUN ��0DOIDLW �HW �DO�
���������FULW|UHV�PDMHXUV�HW���FULW|UHV�PLQHXUV��/HV�GHX[�DXWUHV�HQIDQWV��QH�SU}VHQWDLHQW�DXFXQ�VLJQH�GH�6('F�PDLV�XQ�UHWDUG�G DFTXLVLWLRQ��GH
ODQJDJH�HW�GHV�WUDLWV�DXWLVWLTXHV��'DQV�FH�FRQWH[WH��QRXV�DYRQV�HQWUHSULV�OD�UHFKHUFKH�GH�PXWDWLRQ�GDQV�OHV�J|QHV�GX�FROODJ|QH�9�SDU�O DQDO\VH�GH
QRWUH �SDQHO �GH ��� �J|QHV �HQ �1*6 �HW �LGHQWL®} �UDSLGHPHQW �OD �PXWDWLRQ �� �10B���������&2/�$���F�����* �! �$ ��RX �S�*O\����*OX� �FRQ®UPDQW �OH
GLDJQRVWLF�GH�6('F�FKH]�O D�Q}��/D�UHFKHUFKH�FKH]�OHV�SDUHQWV�HW�OHV�DXWUHV�HQIDQWV�GH�FHWWH�PXWDWLRQ�PRQWUH�OD�SU}VHQFH�G XQ�PRVD�FLVPH�VRPDWR�
JHUPLQDO�GH�EDV�JUDGH��HQY����������VXU�OH�SU}O|YHPHQW�GX�S|UH��DV\PSWRPDWLTXH��HW�O DEVHQFH�GH�OD�PXWDWLRQ�SRXU�OHV�DXWUHV�PHPEUHV�GH�FHWWH
IDPLOOH��3RXU�OHV�GHX[�DXWUHV�HQIDQWV��OD�UHFKHUFKH�GH�V\QGURPH�GH�O ;�IUDJLOH�HVW�UHYHQXH�SRVLWLYH�DYHF�OD�SU}VHQFH�G XQH�PXWDWLRQ�FRPSO|WH�v�SOXV
GH ���� �U}S}WLWLRQV �&**�FKH] �OD �P|UH ��SDXFLV\PSWRPDWLTXH� �HW �OHV �GHX[ �DXWUHV �HQIDQWV� �H[SOLTXDQW �DLQVL �OHV �GL°FXOW}V �QHXURG}YHORSSHPHQWDOHV
G}WHFW}H�SDU�OHV�VHUYLFHV�GH�O $6(��6XLWH�v�FHV�U}VXOWDWV��OHV�SDUHQWV�RQW�SX�SURJUHVVLYHPHQW�U}FXS}UHU�OD�JDUGH�GH�OHXUV�HQIDQWV�HW�~WUH�PLV�KRUV�GH
FDXVH�YLV�v�YLV�GH�FHWWH�VXVSLFLRQ�GH�V}YLFHV��1RXV�Q DYRQV�SDV�FRQQDLVVDQFH�G DXWUH�FDV�GH�PRVD�FLVPH�VRPDWR�JHUPLQDO�GDQV�OH�FRQWH[WH�GH�6('F
HQ �UDSSRUW �DYHF �OHV �FROODJ|QHV �9� �/H �FRQVHLO �J}Q}WLTXH �D �SX �~WUH �SU}FLV} �SRXU �OHV �GHX[ �DHFWLRQV �HW �XQH �VXUYHLOODQFH �FDUGLDTXH �DLQVL �TXH �OH
G}SLVWDJH�G DQRPDOLHV�GH�O K}PRVWDVH�SULPDLUH�UHFRPPDQG}H�FKH]�OH�S|UH�

3LlFH�MRLQWH���$SSRUW�GH�OD�J}Q}WLTXH�PRO}FXODLUH�SRXU�OH�GLDJQRVWLF�GL}UHQWLHO�GH�V}YLFHV�v�HQIDQW�GRF[
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9XWK\�(D

���������'LDJQRVWLF�SUmQDWDO�GxXQ�V\QGURPH�GH�*ROGHQKDU�SDU�&*+�DUUD\�LPSOLTXDQW�27;�

$XWHXUV��

9XWK\�(D������'RURWK}H�5HERXO������&}FLOH�$UQRXOG������)U}G}ULF�5LFKDUG������(YH�0RXVW\������0LUHLOOH�$XGHPD������&KULVWLQH�'DXWKHYLOOH�*XLEDO�����
<XOL\D�3HWURY������2OLYLHU�3URGKRPPH������3KLOLSSH�.KDX�9DQ�.LHQ������7KLHUU\�/DYDEUH�%HUWUDQG���������-HDQ�&KLHVD����

���8)�GH�*}Q}WLTXH�P}GLFDOH�HW�&\WRJ}Q}WLTXH��&+8�1�PHV��1�PHV��)UDQFH
�����&HQWUH�G
}FKRJUDSKLH�GHV�UHPSDUWV��$YLJQRQ��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�REVW}WULTXH��&+8�1�PHV��1�PHV��)UDQFH
���6HUYLFH�GH�5DGLRS}GLDWULH��+RSLWDO�$UQDXG�GH�9LOOHQHXYH��&+58�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�&\WRORJLH�FOLQLTXH�HW�F\WRJ}Q}WLTXH��&+8�1�PHV��1�PHV��)UDQFH

0RWV�FOHIV���'31��V\QGURPH�GH�*ROGHQKDU��2$96��&*+�DUUD\��27;�

5mVXPm��

/H�6SHFWUH�2FXOR�$XULFXOR�9HUW}EUDO ��2$96��RX�V\QGURPH�GH�*ROGHQKDU�HVW�XQH�DQRPDOLH�GX�G}YHORSSHPHQW�HPEU\RQQDLUH� �GH�WUDQVPLVVLRQ
DXWRVRPLTXH�GRPLQDQWH��K}W}URJ|QH��GRQW�OD�IU}TXHQFH�HVW�HVWLP}H�v�������������,O�VH�FDUDFW}ULVH�SDU�XQH�DV\P}WULH�IDFLDOH��GHV�PDOIRUPDWLRQV�GH
O
RUHLOOH��DWU}VLH��PLFURWLH�RX�DQRWLH���YRLUH�XQH�VXUGLW}��/HV�PLFURVRPLHV�K}PLIDFLDOHV��0+)��SHXYHQW�V}JU}JHU�DYHF�GH�QRPEUHXVHV�DQRPDOLHV
J}Q}WLTXHV��GRQW�0<7���1RXV�G}FULYRQV�LFL�OH�SUHPLHU�FDV�G XQ�GLDJQRVWLF�DQW}QDWDO�G XQH�PLFURVRPLH�K}PLIDFLDOH�OL}H�v�XQ�JDLQ�GX�J|QH�27;��HQ
��T������FRGDQW�XQH�KRP}RSURW}LQH�LPSOLTX}H�GDQV�OD�IRUPDWLRQ�GHV�DUFV�SUHPLHUV�EUDQFKLDX[�

8QH�SDWLHQWH�GH����DQV�*�3��D�}W}�DGUHVV}H�DX�&3'31�SRXU�DQRPDOLHV�DXULFXODLUHV�ELODW}UDOHV�DV\P}WULTXHV�HW�H[F|V�GH�OLTXLGH�DPQLRWLTXH�
/ }FKRJUDSKLH�U}DOLV}H�v����6$����-�U}Y|OH�v�GURLWH�XQH�DQRWLH�HW�XQH�DEVHQFH�GH�FRQGXLW�DXGLWLI�H[WHUQH��v�JDXFKH�XQH�PLFURWLH�VDQV�SDYLOORQ�DYHF
FRQGXLW�DXGLWLI�H[WHUQH��HW�XQH�LPDJH�GH�FKRQGURPH�SU}WUDJLHQ��/HV�FDQDX[�VHPL�FLUFXODLUHV�ODW}UDX[�VRQW�SU}VHQWV��/ ,50�I�WDOH�HW�VFDQQHU�v����6$
���-�FRQ®UPH�FHV�U}VXOWDWV�HW�PRQWUH�XQH�K\SRSODVLH�ELODW}UDOH�GH�OD�FDLVVH�GX�W\PSDQ��VDQV�DV\P}WULH�IDFLDOH�QL�PDOIRUPDWLRQ�DMRXW}H�

$X�QLYHDX�IDPLOLDO��OH�S|UH�SU}VHQWH�XQH�H[FURLVVDQFH�SU}WUDJLHQQH�JDXFKH�DLQVL�TX XQH�GLVFU|WH�DV\P}WULH�IDFLDOH��/HV�GHX[�FRQGXLWV�DXGLWLIV
H[WHUQHV �VRQW �GH �IRUPH�LQKDELWXHOOH� �,O �H[LVWH �XQH �K\SRDFRXVLH �ELODW}UDOH �UDSSRUW}H �v �GH �PXOWLSOHV �RWLWHV �GDQV �O HQIDQFH� �,O �Q \ �D �SDV �GH
PLFURSKWDOPLH�

/ $&3$�U}DOLV}H�v�SDUWLU�GH�OLTXLGH�DPQLRWLTXH�QDWLI�PRQWUH�XQH�PLFURGXSOLFDWLRQ�G RULJLQH�SDWHUQHOOH�GH����NE��OLPLW}H�DX[�J|QHV�27;��HW�v�OD
SDUWLH�� �GH�(;2&���DUU>*5&K��@���T�������������B���������[��SDW��

$ORUV�TXH�O KDSOR�LQVX°VDQFH�G 27;���ELHQ�GRFXPHQW}H�GDQV�OHV�EDVHV�GH�GRQQ}HV��20,0��2USKDQHW�HW�&OLQ*HQ���HVW�DVVRFL}H�v�GHV�PDOIRUPDWLRQV
V}Y|UHV��O }YHQWXHOOH�LPSOLFDWLRQ�G XQ�JDLQ�G 27;��VXU�OH�G}YHORSSHPHQW�RURIDFLDO�IDLW�DXMRXUG KXL�G}IDXW��1RWUH�FDV��FRUUHVSRQGDQW�DX�SOXV�SHWLW
JDLQ�G 27;��G}FULW�v�FH�MRXU��YLHQW�UHQIRUFHU�OHV�WUDYDX[�G}Mv�SXEOL}V��%DOOHVWD�0DUW�QH]�������=LHOLQVNL�������

/ DWWHLQWH�I�WDOH�SOXV�V}Y|UH�TXH�OH�SK}QRW\SH�SDWHUQHO��QRQ�H[SOLTX}H�SDU�GHV�IDFWHXUV�HQYLURQQHPHQWDX[��HVW�FRPSDWLEOH�DYHF�XQH�WUDQVPLVVLRQ
GRPLQDQWH�v�H[SUHVVLYLW}�YDULDEOH�G}Mv�G}FULWH�

$SU|V�XQ�FRQVHLO�J}Q}WLTXH�UDVVXUDQW�D�SULRUL�VXU�OH�SURQRVWLF�QHXUR�G}YHORSSHPHQWDO��OD�JURVVHVVH�HVW�SRXUVXLYLH�v�FH�MRXU��/D�GDWH�G DFFRXFKHPHQW
HVW�SU}YXH�OH����G}FHPEUH�

3LlFH�MRLQWH���5(680(�3267(5�27;��GRF



0$/$',(6�&$5',29$6&8/$,5(6 )DLURX]�NRUDLFKL

���������,PSDFW�GX�VmTXHQkDJH�KDXW�GmELW�SRXU�OH�GLDJQRVWLF�GH�GHX[�FDXVHV�UDUHV�GH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH���OD
PDODGLH�GH�IDEU\�HW�OxDP\ORVH�h�WUDQVWK\UmWLQH�PXWmH��mWXGH�KLJKVHT�KFP�

$XWHXUV��

)DLURX]�.RUDLFKL���������)DLURX]�.RUDLFKL���������)ODYLH�$GHU������(UZDQ�'RQDO������&}OLQH�%RUGHW������3DVFDO�'H�*URRWH������$OH[DQGUH�0RHUPDQ�����
/DXUHQFH�)DLYUH������3DWULFLD�5}DQW������&DUROLQH�7KDPER������$QQLFN�7RXWDLQ������'RPLQLTXH�%DEXW\������$XU}OLHQ�3DOP\UH������.DULQH�1
*X\HQ������
%HUWUDQG�,VLGRU�������$QQH�&ODLUH�%UHKLQ�������-HDQ�)UDQ{RLV�3UXQ\������5LFKDUG�,VQDUG�������3DVFDOH�5LFKDUG������3KLOLSSH�&KDUURQ�������

���'}SDUWHPHQW�GH�*}Q}WLTXH��FHQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV�RX�UDUHV��+�SLWDO�3LWL}�6DOS~WUL|UH��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�$PEURLVH�3DU}��$3+3��%RXORJQH�%LOODQFRXUW��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�$PEURLVH�3DU}��$3+3��%RXORJQH�%LOODQFRXUW��)UDQFH
���6HUYLFH�GH�%LRFKLPLH��8)�&DUGLRJ}Q}WLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��$3+3��3DULV��)UDQFH
���&+8�5HQQHV��&+8�5HQQHV��5HQQHV��)UDQFH
���&+8�/LOOH��&+8�/LOOH��OLOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�'LMRQ��'LMRQ���)UDQFH
���&+8�%RUGHDX[��&+8�%RUGHDX[��%RUGHDX[���)UDQFH
���&+8�7RXUV��&+8�7RXUV��7RXUV���)UDQFH
����&+8�0DUVHLOOH��&+8�0DUVHLOOH��0DUVHLOOH���)UDQFH
����&+8�1DQWHV��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�&DUGLRORJLH��+�SLWDO�3LWL}�6DOS~WUL|UH��$3+3��3DULV��)UDQFH

0RWV�FOHIV���V}TXHQ{DJH�KDXW�G}ELW��SDQHO�GH�J|QHV��FDUGLRP\RSDWKLHV�K\SHUWURSKLTXHV��PDODGLH�GH�)DEU\��DP\ORVH�FDUGLDTXH�v�WUDQVWK\U}WLQH
PXW}H��SU}YDOHQFH

5mVXPm��

&RQWH[WH

/H�VSHFWUH�}WLRORJLTXH�GHV�FDUGLRP\RSDWKLHV�K\SHUWURSKLTXHV��&0+��HVW�WU|V�ODUJH�HW�LO�HVW�GH�SOXV�HQ�SOXV�IU}TXHQW�TXH�GHV�SDWLHQWV�LQLWLDOHPHQW
}WLTXHW}V �FRPPH �VLPSOHPHQW �DWWHLQWV �GH �&0+ �V
DY|UHQW �DX �®QDO �~WUH �SRUWHXUV �GH �PDODGLHV �J}Q}WLTXHV �UDUHV �TXL �VRQW �ODUJHPHQW �VRXV�
GLDJQRVWLTX}HV��1RWUH�REMHFWLI�HVW�G }YDOXHU�O LPSDFW�GX�V}TXHQ{DJH�KDXW�G}ELW�SRXU�OH�GLDJQRVWLF�GH�GHX[�SDWKRORJLHV�UDUHV��OD�PDODGLH�GH�)DEU\�HW
O $P\ORVH�v�WUDQVWK\U}WLQH�PXW}H��J|QHV�*/$�	�775���GDQV�XQH�SRSXODWLRQ�DWWHLQWH�GH�&0+�HW�G HVWLPHU�OD�SU}YDOHQFH�GH�FHV�GHX[�SDWKRORJLHV�

0mWKRGH

1RXV�DYRQV�}WXGL}�XQH�FRKRUWH�GH�����SDWLHQWV�LQG}SHQGDQWV�DYHF�&0+������SDWLHQWV�QD�IV�G }WXGH�J}Q}WLTXH�HW�����SDWLHQWV�DYHF�SDQHO�GH��HU

QLYHDX�Q}JDWLI���TXL�RQW�WRXV�}W}�DQDO\V}V�SDU�V}TXHQ{DJH�KDXW�G}ELW�G XQ�SDQHO�GH�����J|QHV�LPSOLTX}V�GDQV�OHV�PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV�
/H�V}TXHQ{DJH�D�}W}�IDLW�SDU�FDSWXUH�HQ�PLOLHX�OLTXLGH�GHV�U}JLRQV�FLEO}HV��1LPEOHJHQf��VXU�DSSDUHLO�+L6HT������,OOXPLQDf��

/HV�GRQQ}HV�J}Q}U}HV�RQW�}W}�U}DQDO\V}HV�VS}FL®TXHPHQW�SRXU�FH�WUDYDLO� �HQ�DMXVWDQW�OHV�FULW|UHV�GH�SDWKRJ}QLFLW}�$&0*�HW�OHV�®OWUHV�KDELWXHOV
XWLOLV}V�GDQV�OHV�J|QHV�VDUFRP}ULTXHV�SRXU�WHQLU�FRPSWH��QRWDPPHQW��GHV�IU}TXHQFHV�SDUIRLV�}OHY}HV�GHV�YDULDQWV�GDQV�FHV�J|QHV�

5mVXOWDWV

/D �FRKRUWH �GH ���� �SDWLHQWV �FRPSRUWH ���� �KRPPHV �HW ��� �IHPPHV� �O xJH �PR\HQ �HVW �GH ��� �DQV� �/H �V}TXHQ{DJH �D �LGHQWL®} �GDQV �OHV �GHX[ �J|QHV
G LQW}U~W�XQ�WRWDO�GH�����YDULDQWV�GRQW�����YDULDQWV�SRXU�*/$�HW����SRXU�775�HW�FHOD�WRXWHV�FODVVHV�FRQIRQGXHV��$SU|V�DQDO\VH�G}WDLOO}H�GHV
U}VXOWDWV�QRXV�UHWHQRQV���PXWDWLRQV�SDWKRJ|QHV��FODVVH����RX�SUREDEOHPHQW�SDWKRJ|QHV��FODVVH��������PXWDWLRQV�SRXU�OH�J|QH�*/$��S�$UJ���&\V�
S�9DO���$OD��S�$OD���7KU��HW�XQH�PXWDWLRQ�GX�J|QH�775��S�9DO���,OH���/H�GLDJQRVWLF�GH�PDODGLH�GH�)DEU\�RX�G DP\ORVH�Q DYDLW�SDV�}W}�IDLW�QL
VXVSHFW}�DYDQW�OH�V}TXHQ{DJH�KDXW�G}ELW��/D�SU}YDOHQFH�HVW�DLQVL�HVWLP}H�GDQV�QRWUH�FRKRUWH�v������SRXU�OD�PDODGLH�GH�)DEU\�HW�GH������SRXU
O DP\ORVH�FDUGLDTXH�v�WUDQVWK\U}WLQH�PXW}H�

&RQFOXVLRQ

/H�V}TXHQ{DJH�KDXW�G}ELW�G XQ�ODUJH�SDQHO�GH�J|QHV�D�SHUPLV�G LGHQWL®HU�GHV�SDWLHQWV�DWWHLQWV�GH�GHX[�FDXVHV�UDUHV�GH�&0+�TXL�Q DYDLHQW�SDV�}W}
VXVSHFW}HV�DXSDUDYDQW��/HV�SU}YDOHQFHV�REVHUY}HV�VRQW�FRPSDUDEOHV�v�FHOOHV�GH�OD�OLWW}UDWXUH�SRXU�OD�PDODGLH�GH�)DEU\�PDLV�LQI}ULHXUHV�v�FHOOHV
G}FULWHV�SRXU�O DP\ORVH�FDUGLDTXH��SUREDEOHPHQW�HQ�OLHQ�DYHF�O xJH�UHODWLYHPHQW�MHXQH�GH�QRWUH�FRKRUWH�

o�OD�OXPL|UH�GH�FHV�U}VXOWDWV��LO�QRXV�VHPEOH�TX
XQ�G}SLVWDJH�V\VW}PDWLTXH�SDU�XQ�SDQHO�ODUJH�LQFOXDQW�OHV�GHX[�J|QHV�*/$�HW�775�GHYUDLW�~WUH
HQYLVDJ}�FKH]�OHV�SDWLHQWV�DGUHVV}V�SRXU�&0+�ORUVTXH�OH�SDQHO�UHVWUHLQW�GH�J|QHV�VDUFRP}ULTXH�HVW�Q}JDWLI��,O�HVW�G DXWDQW�SOXV�LPSRUWDQW�GH
G}SLVWHU�FHV�GHX[�SDWKRORJLHV�TXH�OHV�SDWLHQWV�SHXYHQW�E}Q}®FLHU�GHV�QRXYHOOHV�WK}UDSHXWLTXHV�VS}FL®TXHV�

3LlFH�MRLQWH���WH[WH�DEVWUDFW�DVVLVHV������SGI�SGI



6<1'520(6�0$/)250$7,)6 1,65,1(�$%2866$,5

���������6\QGURPH�GH�&RUQHOLD�GH�ODQJH�

$XWHXUV��

.(1=$�'$),5������)DWLPD]]DKUD�%RX]LG���������KDVVDQ�DNDOODNK������1,65,1(�$%2866$,5������PDULD�PDQVRXUL����

���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF

0RWV�FOHIV���6\QGURPH�GH�&RUQ}OLD�GH�/DQJH��G\VPRUSKLH�IDFLDOH

5mVXPm��

�/H�V\QGURPH�GH�&RUQHOLD�GH�/DQJH�HVW�XQ�V\QGURPH�J}Q}WLTXH�G
H[SUHVVLRQ�YDULDEOH�FDUDFW}ULV}�SDU�XQH�G\VPRUSKLH�IDFLDOH�WU|V�UHFRQQDLVVDEOH
DFFRPSDJQ}H�G
XQ�G}®FLW�LQWHOOHFWXHO�GH�V}Y}ULW}�YDULDEOH��G
XQ�LPSRUWDQW�UHWDUG�GH�FURLVVDQFH�v�G}EXW�DQW}QDWDO��G
DQRPDOLHV�GHV�H[WU}PLW}V�HW
SDUIRLV�GH�PDOIRUPDWLRQV�DVVRFL}HV��FDUGLDTXHV��U}QDOHV������/D�SU}YDOHQFH�HVW�FRPSULVH�HQWUH����������HW����������

'HV�PXWDWLRQV�RQW�}W}�LGHQWL®}HV�GDQV�WURLV�J|QHV�LPSOLTX}V�GDQV�OD�FRK}VLRQ�GHV�FKURPRVRPHV�v�VDYRLU�OH�J|QH�1,3%/���S������TXL�HVW�PXW}�FKH]
HQYLURQ������GHV�SDWLHQWV�HW�FRUUHVSRQG�DX�J|QH�PDMHXU�GX�V\QGURPH��'HV�PXWDWLRQV�DVVRFL}HV�v�GHV�IRUPHV�PLQHXUHV�GH�OD�PDODGLH�RQW�}W}
U}FHPPHQW�G}FULWHV�DX�QLYHDX�GX�J|QH�60&�$��60&�/����;S������S��������DVVRFL}�v�XQH�IRUPH�GH�V\QGURPH�&RUQHOLD�GH�/DQJH�OL}H�v�O
;��HW�DX
QLYHDX�GX�J|QH�60&�����T����

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO�XQH�V}ULH�GH����FDV�GH�V\QGURPH�GH�&RUQHOLD�GH�ODQJH�U}I}U}V��HQ�FRQVXOWDWLRQ��GH�J}Q}WLTXH�DX�&+8�0RKDPPHG�9,
GH�0DUUDNHFK�SDU�GHV�S}GLDWUHV�SRXU�XQH�G\VPRUSKLH�IDFLDOH�HW�RX�XQ�UHWDUG�GHV�DFTXLVLWLRQV�SV\FKRPRWULFHV�

/HV�GRQQ}HV�GH�O H[DPHQ�G\VPRUSKRORJLTXH��QRXV�RQW�SHUPLV�GH�UHWHQLU��OH�GLDJQRVWLF�GX�V\QGURPH�GH�&RUQHOLD�GH�ODQJH�FKH]�OHV����FDV�

$�WUDYHUV�FH�WUDYDLO��QRXV�PHWWRQV�HQ�H[HUJXH�OH�U�OH�GX�J}Q}WLFLHQ��GDQV�OH�GLDJQRVWLF�GX�V\QGURPH�GH�&RUQHOLD�GH�/DQJH�HW��O }ODERUDWLRQ�G XQ
FRQVHLO�J}Q}WLTXH�DGDSW}�

�
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���������&RY5HSRUW��XQ�QRXYHO�RXWLO�GH�YLVXDOLVDWLRQ�GH�OD�FRXYHUWXUH�GX�VmTXHQkDJH�GHV�JlQHV

$XWHXUV��

6YHWODQD�*RURNKRYD������6YHWODQD�*RURNKRYD������0DUN�*RURNKRY������0DUF�%DUWROL������0DUWLQ�.UDKQ����

�����$L[�0DUVHLOOH�8QLYHUVLW\��,16(50��*0*)��805B6������0DUVHLOOH��)UDQFH
�����$3+0��7LPRQH�&KLOGUHQ V�+RVSLWDO��0DUVHLOOH�0HGLFDO�*HQHWLFV��8������$L[�0DUVHLOOH�8QLYHUVLW\��0DUVHLOOH��)UDQFH
�����-'RW6RIW��*HUPDQWRZQ��(WDWV�8QLV
�����$3+0��7LPRQH�&KLOGUHQ V�+RVSLWDO��0DUVHLOOH��)UDQFH

0RWV�FOHIV���V}TXHQ{DJH�v�KDXW�G}ELW��1*6��FRXYHUWXUH��SDQHO�GH�J|QHV��YLVXDOLVDWLRQ��GLDJQRVWLF

5mVXPm��

/D�WHFKQRORJLH�GH�V}TXHQ{DJH�v�KDXW�G}ELW�HVW�PDLQWHQDQW�XWLOLV}H�HQ�URXWLQH�SRXU�OD�SOXSDUW�GH�WHVWV�J}Q}WLTXHV��/D�P}WKRGH�DFWXHOOH�QH�SHUPHW
SDV�WRXMRXUV�XQ�V}TXHQ{DJH�FRPSOHW�GH�WRXWHV�OHV�U}JLRQV�G LQW}U~W��FH�TXL�SHXW�J}Q}UHU�GHV�U}VXOWDWV�e�IDX[�Q}JDWLIV�l�SRXU�OHVTXHOV�OH�YDULDQW
SDWKRJ|QH�Q HVW�SDV�}W}�LGHQWL®}��6DFKDQW�TXH�GDQV�SOXV�GH�PRLWL}�GH�FDV�RQ�QH�WURXYH�SDV�GH�G}IDXW�PRO}FXODLUH�UHVSRQVDEOH�GH�OD�PDODGLH��LO�HVW
LQGLVSHQVDEOH�GH�V DVVXUHU�TXH�OH�V}TXHQ{DJH�GHV�U}JLRQV�G LQW}U~W�HVW�GH�ERQQH�TXDOLW}��/D�TXDOLW}�GX�V}TXHQ{DJH�HVW�G}®QLH�SDU�VD�SURIRQGHXU�HW
VD�FRXYHUWXUH��6L�XQ�GHV�J|QHV�SRWHQWLHOOHPHQW�LPSOLTX}V�GDQV�OD�SDWKRORJLH�GX�SDWLHQW�Q HVW�SDV�DVVH]�FRXYHUW��LO�HVW�Q}FHVVDLUH�GH�GHPDQGHU�XQ
V}TXHQ{DJH�FRPSO}PHQWDLUH�FLEO}�SRXU�H[FOXUH�OD�SRVVLELOLW}�G XQ�IDX[�Q}JDWLI��'DQV�OD�SUDWLTXH�DFWXHOOH��O LQIRUPDWLRQ�G}WDLOO}H�VXU�OD�FRXYHUWXUH
GHV�U}JLRQV�V}TXHQF}HV�Q HVW�SDV�UHQGXH�V\VW}PDWLTXHPHQW�DYHF�OHV�U}VXOWDWV�G DQDO\VHV�HW�VRXYHQW�GDQV�XQ�IRUPDW�GL°FLOH�v�LQWHUSU}WHU�

3RXU�IDFLOLWHU�O
LQWHUSU}WDWLRQ�GHV�GRQQ}HV�GH�FRXYHUWXUH��QRXV�DYRQV�FRQ{X�&RY5HSRUW� �XQ�QRXYHO�RXWLO �GH�YLVXDOLVDWLRQ�GH�OD�FRXYHUWXUH�GX
V}TXHQ{DJH�GHV�J|QHV�TXL�IDFLOLWH�JUDQGHPHQW�O LQWHUSU}WDWLRQ�GHV�FRPSWH�UHQGXV�GH�WHVWV�GLDJQRVWLTXHV�SDU�V}TXHQ{DJH��(Q�J}Q}UDQW�XQ�U}VXP}
FRQFLV�GH�OD�FRXYHUWXUH�SDU�H[RQ��LO�SHUPHW�G
}YDOXHU�HQ�XQ�FRXS�G
�LO�OD�SHUIRUPDQFH�GX�WHVW�GH�V}TXHQ{DJH�HW�GRQF�G DXJPHQWHU�OD�®DELOLW}�GX
GLDJQRVWLF� �8QH�LQWHUIDFH�FRQYLYLDOH�J}Q|UH�XQ�U}VXP}�JUDSKLTXH�GH�OD�FRXYHUWXUH�TXL �SHXW�~WUH�GLUHFWHPHQW�LQFOXV�GDQV�OH�FRPSWH�UHQGX�
&RY5HSRUW�QH�Q}FHVVLWDQW�SDV�G
LQVWDOODWLRQ�FRPSOH[H��LO�SHXW�GRQF�~WUH�IDFLOHPHQW�LPSO}PHQW}�GDQV�WRXV�OHV�FDGUHV�GLDJQRVWLTXHV��(Q�SOXV�G
XQH
YHUVLRQ�LQWHUDFWLYH��&RY5HSRUW�H[LVWH�}JDOHPHQW�HQ�YHUVLRQ�HQ�OLJQH�GH�FRPPDQGH��SHUPHWWDQW�O DXWRPDWLVDWLRQ�SRXU�XQ�JUDQG�QRPEUH�GHV
DQDO\VHV� �&HW �RXWLO �¯H[LEOH �HW �IDFLOH �v �XWLOLVHU �IDLW �PDLQWHQDQW �SDUWLH �GHV �DQDO\VHV �GH �URXWLQH �e �SDQHOV �GH �J|QHV �l �HHFWX}HV �DX �G}SDUWHPHQW �GH
J}Q}WLTXH�GH�/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�GH�O $3+0�GHSXLV���DQ�����������UDSSRUWV�J}Q}U}V��

'LVSRQLELOLWf�HW�LPSOfPHQWDWLRQ �� �&RY5HSRUW�HVW�GLVSRQLEOH�VXU�KWWS���MGRWVRIW�FRP�&RY5HSRUW�SKS�,O �HVW�LPSO}PHQW}�HQ�-DYD�HW�VXSSRUW}�VRXV
:LQGRZV��0DF�26�;�HW�/LQX[�



0$/$',(6�'(6�25*$1(6�,17(51(6�(7�'8
6<67b0(�(1'2&5,1(

;DYLHU�'LHX

���������/HV�G\VDOEXPLQmPLHV�IDPLOLDOHV�K\SHUWK\UR[LQmPLTXHV�HQ�)UDQFH���'HVFULSWLRQ�FOLQLFR�ELRORJLTXH�HW�QRXYHDX�YDULDQW

$XWHXUV��

;DYLHU�'LHX������1DWKDOLH�%RX]DPRQGR���������&ODLUH�%ULHW���������)UHGHULF�,OORX]���������9DO}ULH�0RDO���������)ORUHQFH�%RX[�GH�&DVVRQ���������1DWDVKD
%RXKRXUV�1RXHW���������3DVFDO�5H\QLHU������5HJLV�&RXWDQW���������3DWULFH�5RGLHQ���������'HOSKLQH�0LUHEHDX�3UXQLHU�������

���/DERUDWRLUH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��&+8�$QJHUV��$QJHUV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�UDUHV�GH�OD�WK\UR�GH�HW�GHV�U}FHSWHXUV�KRUPRQDX[��&+8�$QJHUV��$QJHUV��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�'LDE}WRORJLH�1XWULWLRQ��&+8�$QJHUV��$QJHUV��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�HW�GLDE}WRORJLH�3}GLDWULTXH��&+8�$QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���G\VDOEXPLQ}PLH�IDPLOLDOH�K\SHUWK\UR[LQ}PLTXH��U}VLVWDQFH�DX[�KRUPRQHV�WK\UR�GLHQQHV��DOEXPLQH��LQWHUI}UHQFHV�DQDO\WLTXHV

5mVXPm��

/D �G\VDOEXPLQ}PLH �IDPLOLDOH �K\SHUWK\UR[LQ}PLTXH ��')+� �D �XQH �SU}YDOHQFH �G HQYLURQ �������� �HW �HVW �OD �SULQFLSDOH �FDXVH �G HXWK\UR�GLH
K\SHUWK\UR[LQ}PLTXH��(OOH�HVW�GXH�v�GHV�YDULDQWV�J}Q}WLTXHV�DX�QLYHDX�GX�J|QH�GH�O DOEXPLQH�HQWUDLQDQW�XQH�DXJPHQWDWLRQ�GH�O D°QLW}�GH�FHOOH�FL
SRXU�OHV�KRUPRQHV�WK\UR�GLHQQHV��&HV�YDULDQWV�Q RQW�DXFXQ�LPSDFW�FOLQLTXH�WK\UR�GLHQ�SRXU�OH�SDWLHQW��&HSHQGDQW�OHV�LQWHUI}UHQFHV�DQDO\WLTXHV�OL}HV
DX�FKDQJHPHQW�GH�SURSUL}W}�GH�O DOEXPLQH�SHXYHQW�PLPHU�XQ�WDEOHDX�ELRORJLTXH�GH�U}VLVWDQFH�DX[�KRUPRQHV�WK\UR�GLHQQHV��+7��DYHF�GHV�WDX[
}OHY}V�G +7�HW�XQH�76+�QRUPDOH�RX�}OHY}H�

'HSXLV�����������FDV�LQGH[�RQW�}W}�DGUHVV}V�DX�FHQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�UDUHV�GH�OD�WK\UR�GH�HW�GHV�U}FHSWHXUV�KRUPRQDX[�GX�&+8
G $QJHUV�SRXU�VXVSLFLRQ�GH�V\QGURPH�GH�U}VLVWDQFH�DX[�KRUPRQHV�WK\UR�GLHQQHV��/HV�GRQQ}HV�FOLQLTXHV�HW�ELRORJLTXHV�RQW�}W}�UHFHQV}HV�HW�QRXV
DYRQV�U}DOLV}�OH�V}TXHQ{DJH�1*6��1H[W�*HQHUDWLRQ�6HTXHQFLQJ���GX�J|QH�FRGDQW�O DOEXPLQH��10B����������

6XU�FHV�����SDWLHQWV�QRXV�DYRQV�UHWURXY}����������YDULDQWV�GH�O DOEXPLQH�F����*!$�S�5���+��(Q�PR\HQQH�OHV�SDWLHQWV�DWWHLQWV�DYDLHQW�GHV�WDX[�GH
76+�v������IRLV�OD�OLPLWH�VXS}ULHXUH�GH�QRUPDOLW}��/61���GHV�WDX[�GH�7��OLEUH��7�/��v������/61�HW�GHV�WDX[�GH�7��OLEUH��7�/��v������/61��&OLQLTXHPHQW�
FHV�SDWLHQWV�}WDLHQW�J}Q}UDOHPHQW�DV\PSWRPDWLTXHV�������RX�SU}VHQWDLHQW�GHV�PDQLIHVWDWLRQV�FDUGLDTXHV�v�W\SH�GH�SDOSLWDWLRQV��������1RXV
UDSSRUWRQV �}JDOHPHQW �OH �FDV �G XQH �MHXQH �®OOH �GH �� �DQV �GRQW �OH �SU}O|YHPHQW �VDQJXLQ �D �}W} �DGUHVV} �v �QRWUH �ODERUDWRLUH �SRXU �XQH �GLVFRUGDQFH
ELRORJLTXH�HQWUH�OHV�YDOHXUV�GH�76+�HW�GH�7��OLEUH��/HV�GRVDJHV�IDLW�DX�&+8�G $QJHUV�RQW�UHWURXY}�XQH�76+�v������/61��XQH�7�/�v������/61�HW�XQH
7�/�v�����/61��6LHPHQV�$'9,$�&(17$85���&KH]�FHWWH�SDWLHQWH�QRXV�DYRQV�UHWURXY}�OD�SU}VHQFH�G
XQ�YDULDQW�K}W}UR]\JRWH�VXU�O
H[RQ���GX�J|QH�GH
O
$OEXPLQH��F����&!7���WUDQVIRUPDQW�XQH�$UJLQLQH�HQ�&\VW}LQH�HQ�SRVLWLRQ������S�$UJ���&\V���&H�YDULDQW�HVW�UHFHQV}�GDQV�OHV�EDVHV�GH�GRQQ}HV
DYHF �XQH �IU}TXHQFH �GH ������������ �PDLV �LO �Q D �MDPDLV �}W} �G}FULW �FRPPH�SRXYDQW �HQWUDLQHU �XQH �PRGL®FDWLRQ �GH �O
D°QLW} �GH �O
$OEXPLQH �SRXU �OHV
KRUPRQHV�WK\UR�GLHQQHV�QL�VXU�G }YHQWXHOV�DUWHIDFWV�GH�GRVDJH��/D�V}JU}JDWLRQ�IDPLOLDOH�U}DOLV}H�D�SHUPLV�GH�PRQWUHU�TXH�VHXO�OH�S|UH�}WDLW
}JDOHPHQW�SRUWHXU�GX�YDULDQW�

3DU�FRQV}TXHQW��QRXV�UHFRPPDQGRQV�GH�V\VW}PDWLTXHPHQW�UHFKHUFKHU�GHV�YDULDQWV�GX�FRGRQ�����GH�O $OEXPLQH�GHYDQW�GHV�GRVDJHV�G KRUPRQHV
WK\UR�GLHQQHV�IDLVDQW�}YRTXHU�XQH�U}VLVWDQFH�DX[�KRUPRQHV�WK\UR�GLHQQHV�

3LlFH�MRLQWH�����������$VVLVH�JHQHW�')+�SGI



21&2*c1c7,48( 6LPRQ�5H\

���������$JmQmVLH�GHQWDLUH�HW�SLORPDWULFRPHV�UmYmODWHXUV�GH�FDQFHU�FRORUHFWDO�PRQRJmQLTXH�

$XWHXUV��

6LPRQ�5H\������$QQD�6HURYD�(UDUG������$QQH�'XERLV������0LFKHO�'
,QFDQ������-XOLHQ�6FDQ]L������$UPDQG�$EHUJHO������'HQLV�3H]HW������)UDQ{RLV�&RUQ}OLV
���

���*(12$3��*(1}WLTXH�2QFRJ}Q}WLTXH�$GXOWH�3U}YHQWLRQ���&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���*(12$3��*(1}WLTXH�2QFRJ}Q}WLTXH�$GXOWH�3U}YHQWLRQ���&+8�&OHUPRQW�)HUUDQG��&OHUPRQ�)HUUDQG��)UDQFH
���&KLUXUJLH�GLJHVWLYH��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���'HUPDWRORJLH�HW�RQFRORJLH�FXWDQ}H��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���+}SDWR�JDVWUR�HQW}URORJLH��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���FDQFHU�FRORUHFWDO��SRO\SRVH�DG}QRPDWHXVH�IDPLOOLDOH��PHGXOOREODVWRPH��SLORPDWULFRPH��DJ}Q}VLH�GHQWDLUH

5mVXPm��

&HUWDLQHV�PDQLIHVWDWLRQV�H[WUD�GLJHVWLYHV�GRLYHQW�IDLUH�}YRTXHU�XQ�V\QGURPH�J}Q}WLTXH�DYHF�ULVTXH�PDMHXU
GH �FDQFHU �FRORUHFWDO ��&&5� �� �OHQWLJLQHV �S}UL�RUDOHV� �Q}RSODVPHV �V}EDF}V� �W}ODQJLHFWDVLHV �FXWDQ}R�
PXTXHXVHV��N}UDWR�DFDQWKRPHV��RVW}RPH��WXPHXUV�GHVPR�GHV��K\SHUWURSKLH�FRQJ}QLWDOH�GH�O }SLWK}OLXP
SLJPHQW}�U}WLQLHQ��DQDVWRPRVHV�DUW}ULR�YHLQHXVHV�YLVF}UDOHV��FDQFHU�GH�O HQGRP|WUH��GH�O RYDLUH��GHV�YRLHV
XULQDLUHV�HW�WXPHXUV�GX�V\VW|PH�QHUYHX[�FHQWUDO�GHYDQW�IDLUH�}YRTXHU�OHV�V\QGURPHV�GH�/\QFK��7XUFRW�
0XLU�7RUUH� �*DUGQHU� �3HXW]�-HJKHUV� �5HQGX�2VOHU �RX �OD �SRO\SRVH �DG}QRPDWHXVH �IDPLOLDOH ��3$)�� �1RXV
UDSSRUWRQV�GHX[�FDV�U}Y}O}V�SDU�GHV�PDQLIHVWDWLRQV�H[WUD�GLJHVWLYHV�LQKDELWXHOOHV�TXL�VRQW�v�DMRXWHU�v�FHWWH
OLVWH�

&DV��

8QH�SDWLHQWH�D�}W}�DWWHLQWH�v����DQV�GH�P}GXOOREODVWRPH�GH�OD�IRVVH�SRVW}ULHXUH��VRXV�JURXSH�:17���$SU|V
H[}U|VH�FKLUXUJLFDOH�HW�UDGLRWK}UDSLH��VRQW�VXUYHQXV����SLORPDWULFRPHV�DX�YLVDJH�HW�DX�WURQF��$XFXQ�VLJQH
IRQFWLRQQHO�GLJHVWLI�Q }WDLW�QRW}��'HX[�SUHPLHUV�FDV�G DVVRFLDWLRQ�P}GXOOREODVWRPH�:17��SLORPDWULFRPHV�HW
3$) �D\DQW �}W} �UDSSRUW}V �HQ ����� �HW ������ �OH �J|QH �$3& �D �}W} �WHVW}� �U}Y}ODQW �XQH �PXWDWLRQ
F�����B����GHO$&$$$�S�*OQ������/D�FRORVFRSLH�D�UHWURXY}�XQH�FHQWDLQH�GH�SRO\SHV�FROLTXHV�DLQVL�TX XQH
FLQTXDQWDLQH�GH�SRO\SHV�IXQGLTXHV��SHUPHWWDQW�GH�SRUWHU�OH�GLDJQRVWLF�GH�3$)��(Q�O DEVHQFH�GH�PXWDWLRQ
FKH]�OHV�SDUHQWV��QRXV�DYRQV�FRQFOX�v�XQH�SUREDEOH�Q}R�PXWDWLRQ�

&DV��

8QH�SDWLHQWH�GH����DQV�D�}W}�DWWHLQWH�GH���DG}QRFDUFLQRPHV�V\QFKURQHV�GX�VLJPR�GH�HW�GX�UHFWXP��DYHF��
ODUJHV�O}VLRQV�HQ�G\VSODVLH�GH�KDXW�JUDGH�DX�FRORQ�GURLW�HW�DX�FRORQ�WUDQVYHUVH�DLQVL�TXH����DG}QRPHV�GH��
v���PP��6D�V�XU�DYDLW�}W}�DWWHLQWH���DQV�DXSDUDYDQW�G XQ�DG}QRFDUFLQRPH�GX�UHFWXP�v����DQV��&HV�GHX[
IHPPHV�}WDLHQW�DWWHLQWHV�G XQH�DJ}Q}VLH�GHQWDLUH�IDPLOLDOH�WRXFKDQW���J}Q}UDWLRQV��/ DVVRFLDWLRQ�DJ}Q}VLH
GHQWDLUH�HW�DG}QR�FDUFLQR�PH�FROLTXH�SDU�PXWDWLRQ�GRPLQDQWH�GX�J|QH�$;,1��}WDQW�FRQQXH�GHSXLV������
QRXV�DYRQV�WHVW}�$;,1���UHWURXYDQW�OD�PXWDWLRQ��F�����&���7�S�*OQ�����/ H[SORUDWLRQ�IDPLOLDOH�D�SHUPLV�GH
SURW}JHU�OHV�DSSDUHQW}V��U}Y}ODQW�XQH�SRO\SRVH�DWW}QX}H�DYHF�HQYLURQ����DG}QRPHV�FKH]�XQH��|PH�V�XU
v����DQV�

1RXV�VRXOLJQRQV�DLQVL�O LPSRUWDQFH�G }YRTXHU�XQ�V\QGURPH�J}Q}WLTXH�DYHF�ULVTXH�PDMHXU�GH�&&5�GHYDQW
FHV�PDQLIHVWDWLRQV��DMRXWDQW�v�OD�OLVWH�GHYDQW�IDLUH�}YRTXHU�XQ�WHO�V\QGURPH�O DJ}Q}VLH�GHQWDLUH�HW�OHV
SLORPDWULFRPHV� �8QH �FROODERUDWLRQ �DYHF �OHV �RGRQWRORJLVWHV �HW �OHV �GHUPDWR�DQDWRPR �SDWKRORJLVWHV
SHUPHWWUDLW�GH�SU}FLVHU�OD�IU}TXHQFH�GH�V\QGURPHV�PRQRJ}QLTXHV�v�WU|V�KDXW�ULVTXH�GH�&&5�GHYDQW�FHV
PDQLIHVWDWLRQV�FOLQLTXHV�LQKDELWXHOOHV�

3LlFH�MRLQWH���DVVLVHV�����B&&5BH[WUDFROLTXHB65B$6(B)%&�GRF[
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$IHI�$FKRXUL�5DVVDV

���������,PSOLFDWLRQ�GX�SRO\PRUSKLVPH�GH�Ox$SR(�GDQV�OHV�GmPHQFHV�FKH]�XQH�SRSXODWLRQ�7XQLVLHQQH

$XWHXUV��

$IHI�$FKRXUL�5DVVDV���������6DPLD�6DVVL������=DNDULD�6DLHG������,QHV�%HQ�$EGHO$]L]������5LP�$PRXUL������7DLHE�0HVVDRXG������6DPLU�%HODO������)D\FHO
+HQWDWL����

���/DERUDWRLUH�GH�UHFKHUFKH�1HXURVFLHQFHV�HW�6DQW}�PHQWDOH��)DFXOW}�GH�0}GHFLQH�GH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GH�%LRFKLPLH�&OLQLTXH�HW�GH�%LRORJLH�0RO}FXODLUH��+�SLWDO�G (QIDQWV�%}FKLU�+DP]D��7XQLV��7XQLVLH���7XQLV��7XQLVLH
���'}SDUWHPHQW�GH�1HXURORJLH��,QVWLWXW�1DWLRQDO�0RQJL�%HQ�+PLGD�GH�1HXURORJLH��7XQLV��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�GH�%LRORJLH�0RO}FXODLUH��+�SLWDO�G
(QIDQWV��7XQLV��7XQLVLH

0RWV�FOHIV���$SR(��'}PHQFH��3RSXODWLRQ�7XQLVLHQQH

5mVXPm��

,QWURGXFWLRQ���/ DOO|OH�H��GX�J|QH�$32(�HVW�}WDEOL�SULQFLSDO�IDFWHXU�GH�ULVTXH�J}Q}WLTXH�GH�OD�PDODGLH�G $O]KHLPHU��PDLV�VRQ�DVVRFLDWLRQ�DYHF
G DXWUHV�W\SHV�GH�G}PHQFH�HW�DYHF�OH�e0LOG�FRJQLWLYH�LPSDLUPHQWl��0&,��Q HVW�SDV�}YLGHQWH��/ REMHFWLI�GH�QRWUH�WUDYDLO�}WDLW�GH�G}WHUPLQHU�OHV
IU}TXHQFHV�J}QRW\SLTXHV�HW�DOO}OLTXHV�GX�J|QH�$32(�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLH�G $O]KHLPHU��GH�G}PHQFHV�QRQ�$O]KHLPHU�HW�GH�0&,�HW
G }WXGLHU�O LQ¯XHQFH�GHV�DOO|OHV�H��HW�H��VXU�OH�ULVTXH�GH�VXUYHQXH�GH�FHV�SDWKRORJLHV�FKH]�XQH�SRSXODWLRQ�WXQLVLHQQH�

3RSXODWLRQ�HW�P}WKRGHV��$X�WRWDO�����SDUWLFLSDQWV�RQW�}W}�LQFOXV������W}PRLQV�xJ}V�FRJQLWLYHPHQW�QRUPDX[�HW����SDWLHQWV�U}SDUWLV�HQ���FDV�GH�0&,�
���FDV�GH�PDODGLH�G $O]KHLPHU�HW����FDV�GH�G}PHQFHV�QRQ�$O]KHLPHU��/H�J}QRW\SH�$32(�D�}W}�G}WHUPLQ}�SDU�OD�P}WKRGH�3&5�5)/3��HQ�XWLOLVDQW
O HQ]\PH�+KD�,�SXLV�HQ�SURF}GDQW�v�XQH�}OHFWURSKRU|VH�VXU�JHO�GH�SRO\DFU\ODPLGH�

5}VXOWDWV�HW�GLVFXVVLRQ��/D�IU}TXHQFH�GHV�DOO|OHV�H���H��HW�H��}WDLW�UHVSHFWLYHPHQW�GH�����������������������FKH]�OHV�W}PRLQV����������������
�������GDQV�OD�PDODGLH�G $O]KHLPHU������������������������GDQV�OHV�G}PHQFHV�QRQ�$O]KHLPHU�HW�������������������GDQV�OH�0&,��/
DOO|OH�H��}WDLW
VLJQL®FDWLYHPHQW �DVVRFL} �DX �ULVTXH �GH �OD �PDODGLH �G $O]KHLPHU ��S ����� �� �25 ������� �,&���� ��������������� �HW �GHV �G}PHQFHV �QRQ�$O]KHLPHU
�S ��������25 ��������,&���������������������PDLV�SDV�DYHF�OH�0&,��1RXV�Q
DYRQV�FHSHQGDQW�UHWURXY}�DXFXQH�DVVRFLDWLRQ�VLJQL®FDWLYH�GH�O
DOO|OH
H��QL�DYHF�OH�0&,��S �������25 ��������QL�DYHF�OHV�G}PHQFHV���$O]KHLPHU��S �������25 �������HW�QRQ�$O]KHLPHU��S �������25 �������

&RQFOXVLRQ���/ DOO|OH�H��HVW�XQ�IDFWHXU�GH�ULVTXH�SRXU�OD�PDODGLH�G $O]KHLPHU�HW�OHV�G}PHQFHV�QRQ�$O]KHLPHU��PDLV�LO�Q HVW�SDV�DVVRFL}�DYHF�OH�0&,�
/ DOO|OH�H��VHPEOH�~WUH�SURWHFWHXU�GH�OD�VXUYHQXH�GH�G}PHQFHV��FHV�U}VXOWDWV�Q}FHVVLWHQW�G
~WUH�Y}UL®}V�VXU�XQ�}FKDQWLOORQ�SOXV�ODUJH�

3LlFH�MRLQWH���5}VXP}�$VVLVHV�GH�J}Q}WLTXH������GRF[



1(852*c1c7,48( (PLOLH�%RUOR]

���������gWXGH�GX�VmFUmWRPH�JOLDO�GxXQ�PRGlOH�PXULQ�GX�V\QGURPH�GH�5HWW���LPSOLFDWLRQV�SDWKRORJLTXHV�HW�WKmUDSHXWLTXHV�

$XWHXUV��

<DQQ�(KLQJHU������9DO}ULH�0DWDJQH������(PLOLH�%RUOR]������6DQGULQH�%RXUJRLQ������9DO}ULH�&XQLQ������0LFKHO�6HYH������/DXUHQW�9LOODUG������-HDQ�
&KULVWRSKH�5RX[����

�����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH
�����3520(7+((�3URWHRPLF�3ODWIRUP��%(H6\��*UHQREOH�$OSHV�8QLYHUVLW\���*UHQREOH���)UDQFH���*UHQREOH��)UDQFH

0RWV�FOHIV���0HFS���V}FU}WRPH��V\QGURPH�GH�UHWW

5mVXPm��

/H�V\QGURPH�GH�5HWW��577��HVW�XQH�PDODGLH�QHXURORJLTXH�V}Y|UH�OL}H�v�O ;��FDXV}H�SDU�GHV�PXWDWLRQV�GDQV�OH�J|QH�0(&3���0HWK\O�&S*�%LQGLQJ
3URWHLQ ���� �/D �SURW}LQH �0(&3� �HVW �XQ �U}JXODWHXU �WUDQVFULSWLRQQHO �TXL �U}JXOH �®QHPHQW �O H[SUHVVLRQ �GH �QRPEUHX[ �J|QHV� �PDMRULWDLUHPHQW �GDQV �OHV
QHXURQHV��

3OXVLHXUV�}WXGHV�RQW�IDLW�OH�OLHQ�HQWUH�OD�SHUWH�GH�0HFS��GDQV�OHV�DVWURF\WHV�HW�O DSSDULWLRQ�HW�SURJUHVVLRQ�GX�SK}QRW\SH�577�GDQV�GHV�QHXURQHV
VDXYDJHV��%DOODV�HW�DO����������,QYHUVHPHQW��OD�SU}VHQFH�GH�0HFS��XQLTXHPHQW�GDQV�OHV�DVWURF\WHV�SHUPHW�XQH�DP}OLRUDWLRQ�GX�SK}QRW\SH�GHV
QHXURQHV�577�HQ�FXOWXUH��DLQVL�TXH�GX�SK}QRW\SH�GH�OD�VRXULV�0HFS��G}®FLHQWH��/LR\�HW�DO����������/HV�P}FDQLVPHV�HW�P}GLDWHXUV�GH�FH�SURFHVVXV
VRQW�HQFRUH�LQFRQQXV�DXMRXUG KXL��

$®Q �G
LGHQWL®HU �OHV �IDFWHXUV �JOLDX[ �LPSOLTX}V �GDQV �OH �G\VIRQFWLRQQHPHQW �QHXURQDO� �QRXV �DYRQV �SURGXLW �GHV �FXOWXUHV �SULPDLUHV �G DVWURF\WHV �GH
VRXULFHDX[ �G}®FLHQWV �HQ �0HFS��.2� �HW �VDXYDJHV ��:7�� �1RXV �DYRQV �HHFWX} �XQH �DQDO\VH �SURW}RPLTXH �GX �PLOLHX �SRXU �LGHQWL®HU �OHV �U}JXODWLRQV
}YHQWXHOOHV �GH �SURW}LQHV �V}FU}W}HV� �&HWWH �DQDO\VH �D �SHUPLV �G LGHQWL®HU ��� �SURW}LQHV� �3DUPL �FHOOHV�FL� �QRXV �DYRQV �Y}UL®} �OD �G}U}JXODWLRQ �GH ��
SURW}LQHV �V}FU}W}HV ��/FQ�� �/JDOV�� �%�0� �HW �WHVW} �OHXU �HHW �VXU �OD �PRUSKRORJLH �GHQGULWLTXH �GHV �QHXURQHV �FRUWLFDX[ �GH �VRXULV �0HFS��.2� �GRQW
O DUERULVDWLRQ�HVW�U}GXLWH��(Q�XWLOLVDQW�O
DQDO\VH�6KROO��QRXV�DYRQV�FRQVWDW}�TXH�O
LQFXEDWLRQ�DYHF�/FQ��HW�/JDOV��SHQGDQW���K�}WDLW�FDSDEOH�GH�U}WDEOLU
VLJQL®FDWLYHPHQW�O
DUERULVDWLRQ�GHQGULWLTXH�GX�QHXURQH�0HFS��.2�DX�QLYHDX�GX�QHXURQH�:7�

�$ �QRWUH �FRQQDLVVDQFH� �FHWWH �}WXGH �LQ �YLWUR �HVW �OD �SUHPL|UH �v �LGHQWL®HU �GHV �SURW}LQHV �V}FU}W}HV �DVWURJOLDOHV �TXL �SRXUUDLHQW �~WUH �UHVSRQVDEOHV �GX
SK}QRW\SH�QHXURQDO�577�HW�SRXUUDLW�RXYULU�GH�QRXYHOOHV�YRLHV�WK}UDSHXWLTXHV�SRXU�OH�WUDLWHPHQW�GX�V\QGURPH�GH�5HWW��



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 5DGRVODYD�6$5$(9$�/$05,

���������'LDJQRVWLFV�JmQmWLTXHV�PXOWLSOHV��GRXEOH�KLWV��SDU�VmTXHQkDJH�:KROH�([RPH��:(6����h�SURSRV�GH�GHX[�FDV�

$XWHXUV��

5DGRVODYD�6$5$(9$�/$05,������$OLFH�'25(,//(������9DQQD�*(520(/������$QQH�6RSKLH�/(%5(������3DVFDO�0287<������0DULH�(PPDQXHOOH�1$8'
%$55(<5(������)UDQFLV�52866($8������0RKDPHG�7$28',������/DXUHQW�0(61$5'������/DXUH�5$<021'����

���%8�J}Q}WLTXH��%LRPQLV�HXUR®QV��/\RQ��)UDQFH
���8175��KRSLWDO�7HQRQ��3DULV��)UDQFH
���'HSDUWHPHQW�GH�*HQHWLTXH��KRSLWDO�7HQRQ��3DULV��)UDQFH
���,16(50�805�����	�6HUYLFH�8175���KRSLWDO�7HQRQ��3DULV��)UDQFH

0RWV�FOHIV���6}TXHQ{DJH�:KROH�([RPH��UHWDUG�GH�G}YHORSSHPHQW��LQVX°VDQFH�U}QDOH

5mVXPm��

/H�V}TXHQ{DJH�:KROH�([RPH��:(6��HVW�ODUJHPHQW�XWLOLV}�SRXU�LGHQWL®HU�OHV�FDXVHV�J}Q}WLTXHV�GHV�SDWKRORJLHV�J}Q}WLTXHPHQW�K}W}URJ|QHV��'DQV�OD
SOXSDUW �GHV �FDV �XQH�YDULDWLRQ�SDWKRJ|QH�GDQV�XQ�J|QH�VX°W�v �SRVHU �OH �GLDJQRVWLF� �PDLV �SDUIRLV �GHV �YDULDWLRQV �SDWKRJ|QHV�VRQW �LGHQWL®}HV �GDQV
GHX[�RX�SOXVLHXUV�J|QHV�HW�H[SOLTXHQW�GHV�V\PSW�PHV�GLVWLQFWV��GHV�V\PSW�PHV�FKHYDXFKDQWV�RX�XQH�VHXOH�SDWKRORJLH��1RXV�SU}VHQWRQV�LFL���FDV
FOLQLTXHV�

3DWLHQWV�HW�PmWKRGHV��

&DV���8Q�JDU{RQ�GH����PRLV�DYHF�K\SRWRQLH��UHWDUG�GH�G}YHORSSHPHQW��LQWHUDFWLRQV�OLPLW}HV�

&DV���8QH�IHPPH�GH����DQV�DYHF�XQH�LQVX°VDQFH�U}QDOH�VWDGH�,��U}WLQLWH�SLJPHQWDLUH��RE}VLW}��XQ�IU|UH�DYHF�XQH�YDULDWLRQ�SDWKRJ|QH�KRPR]\JRWH
GDQV�%%6��

/ $'1�D�}W}�H[WUDLW��OHV�U}JLRQV�FRGDQWHV�����P}JDEDVHV��RQW�}W}�HQULFKLHV�DYHF�OH�NLW�7ZLVW�+XPDQ�&RUH�([RPH��SXLV�V}TXHQF}HV�HQ�SDLUHG�HQG�VXU
1H[W6HT�����,OOXPLQD��

5mVXOWDWV��

&DV���'HX[�YDULDQWV�RQW�}W}�LGHQWL®}V�GDQV���J|QHV��v�O }WDW�KRPR]\JRWH��HW�FODVV}V�SDWKRJ|QHV�G DSU|V�OHV�FULW|UHV�$&0*��

/$53���10B�����������F����GXS��S�$UJ���7KUIV7HU���396���30���33�

/HV �YDULDWLRQV �SDWKRJ|QHV �GH �/$53� �VRQW �OL}V �DX �V\QGURPH�G $OD]DPL ��G}®FLHQFH �LQWHOOHFWXHOOH �V}Y|UH� �G\VPRUSKLH �IDFLDOH� �UHWDUG �GH �FURLVVDQFH�
WURXEOHV�GX�FRPSRUWHPHQW��

.,$$������10B�����������F��������*�!�$���396����30����33��

/HV�YDULDWLRQV�SDWKRJ|QHV�GH�.,$$�����VHUDLHQW�OL}HV�DX�V\QGURPH�GH�-RXEHUW�����UHWDUG�GH�G}YHORSSHPHQW�JOREDO��K\SRWRQLH�YDULDEOH��WDFK\SQ}H
WUDQVLWRLUH�HW�LQIHFWLRQV�U}FXUUHQWHV��

/HV�GHX[�V\QGURPHV�RQW�GHV�PDQLIHVWDWLRQV�FOLQLTXHV�FKHYDXFKDQWHV��8Q�UHWRXU�v�OD�FOLQLTXH�DYHF�H[DPHQV�FRPSO}PHQWDLUHV�HW�VXLYL�GH�O }YROXWLRQ
GX�SDWLHQW�VRQW�Q}FHVVDLUHV�SRXU�G}WHUPLQHU�GDQV�TXHOOH�PHVXUH�FKDTXH�YDULDQW�FRQWULEXH�DX�SK}QRW\SH�

&DV���'HX[�YDULDQWV�RQW�}W}�LGHQWL®}V�GDQV���J|QHV��HW�FODVV}V�SUREDEOHPHQW�SDWKRJ|QHV�G DSU|V�OHV�FULW|UHV�$&0*��

%%6���10B����������F��>����"�B����"GHO��������"B�����"GHO@��KRPR]\JRWH��SU}VHQWH�}JDOHPHQW�FKH]�OH�IU|UH�DWWHLQW�

/HV�YDULDWLRQV�SDWKRJ|QHV�GH�%%6� �VRQW�DVVRFL}HV�DX�V\QGURPH�GH�%DUGHW�%LHGO��RE}VLW}��U}WLQRSDWKLH�SLJPHQWDLUH��SRO\GDFW\OLH�SRVW�D[LDOH�
DWWHLQWH�U}QDOH��GL°FXOW}V�G
DSSUHQWLVVDJH��

&2/�$���10B����������F�����*�!�$��S�*O\����$UJ��K}W}UR]\JRWH�30���30���33���33�

/HV�YDULDWLRQV�SDWKRJ|QHV�GH�&2/�$��VRQW�DVVRFL}HV�DX�6\QGURPH�G $OSRUW��DWWHLQWH�U}QDOH�HW�SHUWH�DXGLWLYH�QHXURVHQVRULHOOH���/D�WUDQVPLVVLRQ�HVW
SOXV�J}Q}UDOHPHQW�U}FHVVLYH�PDLV�GHV�FDV�GH�GRPLQDQFH�VRQW�SRVVLEOHV�

,O �HVW �GL°FLOH �GH �GLUH �GDQV �TXHOOH �PHVXUH �OD �SU}VHQFH �GX �YDULDQW �GDQV �&2/�$� �DJJUDYH �O DWWHLQWH �U}QDOH� �PDLV �FHWWH �LQIRUPDWLRQ �SHXW �DYRLU �XQH
LPSRUWDQFH�GDQV�OH�FDGUH�G XQH�JUHH�U}QDOH�LQWUDIDPLOLDOH�

�

&RQFOXVLRQV��

$YHF�O XWLOLVDWLRQ�GX�:(6��OHV�GLDJQRVWLFV�PXOWLSOHV�SRXUUDLHQW�VH�U}Y}OHU�SOXV�IU}TXHQWV�TX DWWHQGX��&HWWH�LQIRUPDWLRQ�JOREDOH�SHUPHW�XQ�GLDJQRVWLF
SOXV �SU}FLV �HW� �SDUIRLV� �XQH�PHLOOHXUH �SULVH �HQ�FKDUJH�GX�SDWLHQW� � �8QH�FROODERUDWLRQ �}WURLWH �DYHF�OH �FOLQLFLHQ �HVW �Q}FHVVDLUH �SRXU �}YDOXHU
FRUUHFWHPHQW�OD�SDUW�GH�FKDTXH�YDULDWLRQ�GDQV�OH�SK}QRW\SH�



1(852*c1c7,48( $ULDQH�/81$7,�52=,(

���������3UHPLlUH�GHVFULSWLRQ�GxXQ�V\QGURPH�SDUNLQVRQLHQ�MXYmQLOH�DW\SLTXH�DVVRFLm�h�XQH�QRXYHOOH�PXWDWLRQ�KRPR]\JRWH�GH
313/$��GDQV�XQH�IUDWULH�

$XWHXUV��

$ULDQH�/XQDWL���������,VDEHOOH�0DUH\������)DELHQQH�&ORW������6ROYHLJ�+HLGH������&KULVWHOOH�7KHVVRQ������+D\HW�6DOKL������-}VXV�*RQ]DOH]�%HUPHMR�����
6X]DQQH�/HVDJH������$OH[LV�%ULFH������3HUULQH�&KDUOHV����

���$3+3��'}SDUWHPHQW�GH�*}Q}WLTXH���*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH��3DULV��)UDQFH
���8QLW}�GH�UHFKHUFKH�,16(50�8������XQLW}�GH�UHFKHUFKH�&156�805�������8QLYHUVLW}�3LHUUH�HW�0DULH�&XULH��8QLYHUVLW}�3DULV�9,��8QLYHUVLW}V�6RUERQQH
��,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��,&0���3DULV��)UDQFH
���$3+3��'}SDUWHPHQW�GH�1HXURORJLH��+�SLWDO�+HQUL�0RQGRU��&U}WHLO��)UDQFH
���'}SDUWHPHQW�5�6��U}DQLPDWLRQ��U}KDELOLWDWLRQ��UHVSLUDWRLUH�HW�VRPPHLO��*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���3DUNLQVRQ�MXY}QLOH�DW\SLTXH��H[RPH��313/$���QRXYHOOH�PXWDWLRQ

5mVXPm��

/HV�PDODGLHV�GH�3DUNLQVRQ��03��v�G}EXW�SU}FRFH��DYDQW����DQV��UHSU}VHQWHQW�PRLQV�GH����GHV�03��$�FH�MRXU�HQYLURQ�����GH�FDXVHV�J}Q}WLTXHV�RQW
}W}�LGHQWL®}HV�GRQW �FHUWDLQV �J|QHV�VRQW �SOXV �VRXYHQW �DVVRFL}V �DX[�IRUPHV�MXY}QLOHV� �DYHF�XQH�SU}VHQWDWLRQ�VRXYHQW �DW\SLTXH�HW �FRPSOH[H� �1RXV
DYRQV�U}DOLV}�XQH�DQDO\VH�GH�O HQVHPEOH�GHV�J|QHV�LPSOLTX}V�HQ�SDWKRORJLH�KXPDLQH�SDU�OHV�GHUQL|UHV�WHFKQLTXHV�GH�V}TXHQ{DJH�v�KDXW�G}ELW
�([RPH��FKH]�GHX[�IU|UHV�SU}VHQWDQW�XQ�V\QGURPH�SDUNLQVRQLHQ�MXY}QLOH�DW\SLTXH�HW�LGHQWL®}�XQH�PXWDWLRQ�KRPR]\JRWH�GX�J|QH�313/$��

/HV���IU|UHV��VHXOV�HQIDQWV�G XQ�FRXSOH�GH�SDUHQWV�DSSDUHQW}V��FRXVLQV�JHUPDLQV��RQW�HX�XQ�G}YHORSSHPHQW�SV\FKRPRWHXU�QRUPDO�HW�SU}VHQW}�GHV
V\PSW�PHV�QHXURORJLTXHV�v�O xJH�GH����DQV�SRXU�O DLQ}�Q}�HQ������DYHF�XQ�WUHPEOHPHQW�HW�XQ�V\QGURPH�DNLQ}WR�ULJLGH�DV\P}WULTXH�G DJJUDYDWLRQ
SURJUHVVLYH�DYHF�LQLWLDOHPHQW�XQH�ERQQH�U}SRQVH�DX�WUDLWHPHQW�SDU�/�'23$��HW�SRXU�OH�VHFRQG��Q}�HQ�������v�O xJH�GH����DQV�DYHF�GHV�WURXEOHV�GH
OD�PDUFKH�HQ�UDSSRUW�DYHF�XQ�V\QGURPH�DNLQ}WR�ULJLGH�DV\P}WULTXH��XQ�V\QGURPH�S\UDPLGDO�HW�GHV�}O}PHQWV�G\VWRQLTXHV�G DJJUDYDWLRQ�SURJUHVVLYH
DYHF �XQ �SK}QRW\SH �SOXV �V}Y|UH �TXH �VRQ �IU|UH �HW �XQH �U}SRQVH �SDUWLHOOH �v �OD �/�'23$� �/HV �� �SDWLHQWV �VRQW �VXLYLV �SRXU �XQ �K\SRJRQDGLVPH
K\SRJRQDGRWURSKLTXH�HW�WUDLW}V�SDU�$QGURWDUG\O�

/H�ELODQ�}WLRORJLTXH�D�FRPSRUW}�XQH�,50�F}U}EUDOH�VXEQRUPDOH�SRXU�O DLQ}�DYHF�XQH�DWURSKLH�FRUWLFR�VRXV�FRUWLFDOH�SRXU�OH�VHFRQG��XQ�'$7�6FDQ�HQ
IDYHXU�G XQH�G}QHUYDWLRQ�GRSDPLQHUJLTXH�ELODW}UDOH��/ (0*��OH�ELODQ�RSKWDOPRORJLTXH��)2�HW�/$)���OHV�ELODQV�GX�&XLYUH�HW�O\VRVRPDO�VRQW�QRUPDX[�

,GHQWL®FDWLRQ�GDQV�OH�FDGUH�GH�OD�UHFKHUFKH��FKH]�OHV���IU|UHV�G XQH�PXWDWLRQ�KRPR]\JRWH�F�����$�!�*��S�*OQ���$UJ��GX�J|QH�313/$��K}ULW}H�GH
FKDFXQ�GHV�SDUHQWV�HW�FRQ®UP}H�HQ�6DQJHU�

313/$� �FRGH �SRXU �XQH �QHXURSDWK\ �WDUJHW �HVWHUDVH� �GRQW �OHV �PXWDWLRQV �EL�DOO}OLTXHV �RQW �G}Mv �}W} �UDSSRUW}HV �GDQV �SOXVLHXUV
V\QGURPHV��%RXFKHU�1HXKyXVHU��*RUGRQ�+ROPHV��/DXUHQFH�0RRQ��2OLYHU�0F�)DUODQH�HW�63*�����DYHF�GHV�VSHFWUHV�SK}QRW\SLTXHV�YDULDEOHV�SRXYDQW
DVVRFLHU �XQH �DWD[LH �F}U}EHOOHXVH� �XQH �SDUDSO}JLH �VSDVWLTXH� �XQ �K\SRJRQDGLVPH �K\SRJRQDGRWURSH� �XQH �G\VWURSKLH �FKRULR�U}WLQLHQQH� �XQH
QHXURSDWKLH��XQH�RE}VLW}��XQ�UHWDUG�VWDWXUDO�HW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��$�FH�MRXU�DXFXQ�V\QGURPH�SDUNLQVRQLHQ�Q DYDLW�}W}�UDSSRUW}�

&HV�REVHUYDWLRQV�W}PRLJQHQW�GH�O H[WHQVLRQ�GX�VSHFWUH�SK}QRW\SLTXH�GHV�PXWDWLRQV�GX�J|QH�313/$��UHVSRQVDEOHV�GH�V\QGURPHV�SDUNLQVRQLHQV
MXY}QLOHV �DW\SLTXHV �HW �FRQ®UPH �OHV �REVHUYDWLRQV �G}Mv �UDSSRUW}HV �G XQ �FRQWLQXXP �FOLQLTXH �HW �SK\VLRSDWKRORJLTXH �DVVRFL}V �DX[ �PXWDWLRQV �GH
QRPEUHX[�J|QHV�LPSOLTX}V�GDQV�OHV�DHFWLRQV�QHXUR�G}J}Q}UDWLYHV��FRQWLQXXP�ODUJHPHQW�G}PRQWU}�FHV�GHUQL|UHV�DQQ}H�JUxFH�DX�G}YHORSSHPHQW
GHV�GHUQL|UHV�WHFKQLTXHV�GH�V}TXHQ{DJH�v�KDXW�G}ELW��WHFKQLTXHV�TXL�RQW�SHUPLV�GH�G}FULUH�GHV�SK}QRW\SHV�FOLQLTXHV�UDUHV�OL}V�v�FHUWDLQHV
PXWDWLRQV� �G D°QHU �OHV �FRUU}ODWLRQV �SK}QRW\SH� �J}QRW\SH �HW �GH �PRQWUHU �FH �FRQWLQXXP �HW�RX �RYHUODS �HQWUH �GL}UHQWHV �DHFWLRQV �QHXUR
G}J}Q}UDWLYHV�
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0DULH�%RLVVRQ

���������6\QGURPH�Gx$OSRUW�OLm�h�Ox;���GHV�PXWDWLRQV�SRQFWXHOOHV�LQWURQLTXHV�SURIRQGHV�UHVSRQVDEOHV�GH�OD�PDODGLH

$XWHXUV��

0DULH�%RLVVRQ���������9LQFHQW�0RULQL|UH������1LFRODV�&DJQDUG������/DPLQH�&RXOLEDO\������2OLYLHU�*ULERXYDO������-XOLH�'HODEDUUH������&KULVWLQH�%ROH�)H\VRW
�����3DWULFN�1LWVFKN}������&RULQQH�$QWLJQDF�������

���*}Q}WLTXH�PRO}FXODLUH��1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���/DERUDWRLUH�GHV�0DODGLHV�5}QDOHV�+}U}GLWDLUHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�%LRLQIRUPDWLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�GH�5HVVRXUFHV�%LRORJLTXHV��1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���3ODWHIRUPH�GH�*}QRPLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���PDODGLHV�U}QDOHV�K}U}GLWDLUHV��51$VHT��PXWDWLRQV�LQWURQLTXHV��6DQJHU

5mVXPm��

/H�V\QGURPH�G $OSRUW�HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH��SU}YDOHQFH���������VH�G}FODUDQW�J}Q}UDOHPHQW�GDQV�O HQIDQFH�HW�FDUDFW}ULV}H�SDU�XQH
Q}SKURSDWKLH �JORP}UXODLUH �}YROXDQW �YHUV �XQH �LQVX°VDQFH �U}QDOH �WHUPLQDOH �DVVRFL}H �v �XQH �VXUGLW} �GH �SHUFHSWLRQ �HW �GHV �DQRPDOLHV �RFXODLUHV
YDULDEOHV�SRXU�����GHV�SDWLHQWV��(OOH�SHXW�~WUH�OL}H�v�O ;�������RX�DXWRVRPLTXH�U}FHVVLYH�������

(Q�HHW��GHV�PXWDWLRQV�GDQV�GL}UHQWV�J|QHV�FRGDQW�SRXU�OH�FROODJ|QH�GH�W\SH�,9��&2/�$���&2/�$���&2/�$����FRQVWLWXDQW�PDMHXU�GHV�PHPEUDQHV
EDVDOHV��VRQW�LPSOLTX}HV�GDQV�FHWWH�SDWKRORJLH�

/H�V\QGURPH�G $OSRUW�OL}�v�O ;��6$�;��HVW�G��v�GHV�PXWDWLRQV�GDQV�OH�J|QH�GH�OD�FKD�QH�DOSKD��GX�FROODJ|QH�GH�W\SH�,9��&2/�$����/D�IRUPH�GH�OD
PDODGLH�HVW�DORUV�EHDXFRXS�SOXV�V}Y|UH�FKH]�OHV�VXMHWV�GH�VH[H�PDVFXOLQ�

%LHQ�TXH�OD�FOLQLTXH��OD�V}JU}JDWLRQ�GH�OD�PDODGLH�GDQV�OD�IDPLOOH�HW�OHV�H[DPHQV�FRPSO}PHQWDLUHV��DQRPDOLH�G LPPXQR®[DWLRQ�GH�OD�FKD�QH�DOSKD��
GX�FROODJ|QH�,9�VXU�OD�ELRSVLH�FXWDQ}H��QH�ODLVVHQW�TXH�SHX�GH�GRXWHV�TXDQW�DX�J|QH�PXW}��LO�HVW�SDUIRLV�GL°FLOH�GH�PHWWUH�HQ�}YLGHQFH�OD�PXWDWLRQ�
$LQVL��SRXU�HQYLURQ�����GHV�SDWLHQWV��DXFXQH�DQRPDOLH�J}Q}WLTXH�Q HVW�LGHQWL®}H�

&HWWH �}WXGH �SRUWH �VXU ��� �SDWLHQWV �DWWHLQWV �GH �6$�; �SRXU �OHVTXHOV �DXFXQH �PXWDWLRQ �GH �&2/�$� �Q DYDLW �}W} �LGHQWL®}H �SDU �OHV �DQDO\VHV �FODVVLTXHV
�}WXGH�GHV�H[RQV�HQ�SDQHO��0/3$��6DQJHU���/HXU�F'1$�D�GRQF�}W}�}WXGL}�HQ�V}TXHQ{DJH�6DQJHU�DSU|V�H[WUDFWLRQ�GH�O $51P�v�SDUWLU�GH�FXORWV�VHFV
GH�®EUREODVWHV�LVVXV�G XQH�ELRSVLH�FXWDQ}H�

&HOD�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�XQH�U}WHQWLRQ�SDUWLHOOH�G LQWURQ�����v�����QXFO}RWLGHV��FKH]���SDWLHQWV�DYHF�SRXU�FRQV}TXHQFH�SURW}LTXH�XQ
G}FDODJH�GX�FDGUH�GH�OHFWXUH�HW�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}FRFH��8Q�V}TXHQ{DJH�J}QRPLTXH�D�HQVXLWH�}W}�U}DOLV}�D®Q�G LGHQWL®HU�OD�PXWDWLRQ
LQWURQLTXH�SURIRQGH�UHVSRQVDEOH�GH�FHV�}Y}QHPHQWV� �,O �V DJLW �SUREDEOHPHQW��FRQ®UPDWLRQ�HQ�FRXUV� �GH�OD�FU}DWLRQ�G XQ�VLWH�HQKDQFHU�G }SLVVDJH
SRXU���SDWLHQWV�HW�G XQ�VLWH�GRQQHXU�SRXU�XQ�SDWLHQW�

3RXU�GHX[�DXWUHV�SDWLHQWV��XQ�VDXW�G H[RQ�D�}W}�PLV�HQ�}YLGHQFH��&HOXL�FL�HVW�OD�FRQV}TXHQFH�G XQH�PXWDWLRQ�VLOHQFLHXVH�GDQV�O H[RQ�FRQFHUQ}�

(Q®Q� �SRXU �OHV �� �SDWLHQWV �UHVWDQWV� �� �VHPEOHQW �QRUPDX[ �HW �XQ �QH �V DPSOL®H �TXH �SDUWLHOOHPHQW� �ODLVVDQW �SHQVHU �TXH �G DXWUHV �P}FDQLVPHV �VRQW
LPSOLTX}V��

' DXWUH �SDUW� �OHV �SDWLHQWV �RQW �DXVVL �E}Q}®FL} �G XQ �51$VHT� �'HV �DQDO\VHV �VRQW �HQ �FRXUV �D®Q �GH �G}WHUPLQHU �VL �OHV �PRGL®FDWLRQV �G }SLVVDJH
SU}F}GHPPHQW �G}FULWHV �VRQW �VWDWLVWLTXHPHQW �YLVLEOHV �HW �DLQVL �G DXWRPDWLVHU �OD �UHFKHUFKH �GH �FH �W\SH �GH �YDULDQWV�

(Q�FRQFOXVLRQ��O DQDO\VH�HQ�V}TXHQ{DJH�6DQJHU�GX�F'1$�GH�&2/�$��D�G}Mv�SHUPLV�GH�WURXYHU�GH�QRXYHOOHV�PXWDWLRQV�SRXU���GHV����SDWLHQWV
DWWHLQWV�GH�6$�;�GRQW�O H[RPH�QH�PHWWDLW�SDV�HQ�}YLGHQFH�G DQRPDOLH��&HV�U}VXOWDWV�WU|V�HQFRXUDJHDQWV�FRQ®UPHQW�TXH�OHV�PXWDWLRQV�LQWURQLTXHV
SURIRQGHV�VRQW�OD�U}SRQVH�SRXU�EHDXFRXS�GH�SDWLHQWV�VDQV�GLDJQRVWLF�PRO}FXODLUH��,O�IDXW�DXMRXUG KXL�HQYLVDJHU�GH�OHV�UHFKHUFKHU�GH�PDQL|UH
V\VW}PDWLTXH�G|V�ORUV�TXH�OHV�DQDO\VHV�FRQYHQWLRQQHOOHV�VRQW�Q}JDWLYHV�

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV�J}Q}WLTXH���0DULH�%RLVVRQ�GRF[
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���������/xRFXORPH�GX�VHJPHQW�DQWmULHXU�GH�OxRHLO�SRXU�OH�GLDJQRVWLF�GxXQ�mYHQWDLO�GLYHUVLzm�GxDQRPDOLHV�GX�GmYHORSSHPHQW�GH
OxRHLO

$XWHXUV��

FDUROLQH�%HXJQHW������-HDQ�/RXLV�%RXUJHV������6\OYDLQ�+DQHLQ������&}FLOH�)RXUUDJH���������0DWWKLHX�5REHUW������3DVFDO�'XUHDX������*X\O|QH�/H�0HXU�����
$XGUH\�3XWRX[������&DPLOOH�$QGULHX������,VDEHOOH�0HXQLHU�������$OHMDQGUD�'DUXLFK������$QWRLQH�5RXVVHDX�������6DQGULQH�0DUOLQ�������+}O|QH�'ROOIXV
������9DO}ULH�3HOOHWLHU�������<DXPDUD�3HUGRPR�7UXMLOOR�������9LQFHQW�%RUGHULH�������(ULF�*DELVRQ������3DWULFN�1LWVFKN}�������6WDQLVODV�/\RQQHW����������
&DPLOOH�/HUR\�������9DO}ULH�0DODQ�������%RQQHIRQW�-HDQ�3DXO������-XOLH�6WHDQQ������'RPLQLTXH�%U}PRQG�*LJQDF������6RSKLH�9DOOHL[����

���*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���2SKWDOPR3�OH��+�SLWDO�&RFKLQ��3DULV��)UDQFH
���7UDQVODWLRQDO�*HQHWLF��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���6HUYLFH�G
2SKWDOPRORJLH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�G
2SKWDOPRORJLH��)RQGDWLRQ�$GROSKH�GH�5RWKVFKLOG��3DULV��)UDQFH
���6HUYLFH�G
2SKWDOPRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�/\RQ�*+�(VW�+RSLWDO�IHPPH�0|UH�(QIDQW��%URQ��)UDQFH
���*}Q}WLTXH�0}GLFDOH��)RQGDWLRQ�$GROSKH�GH�5RWKVFKLOG��3DULV��)UDQFH
����6HUYLFH�G
2SKWDOPRORJLH��+�SLWDO�*XL�GH�&KDXOLDF��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����6HUYLFH�G
2SKWDOPRORJLH��&+8�.UHPOLQ�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
����*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����*}Q}WLTXH�0}GLFDOH��+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
����6HUYLFH�G
2SKWDOPRORJLH��+�SLWDO�GHV�4XLQ]H�YLQJWV��3DULV��)UDQFH
����%LRLQIRUPDWLF�&RUH�)DFLOLW\��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����805������,16(50�3DULV�'HVFDUWHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����+LVWRORJLH�HPEU\RORJLH�F\WRJ}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���1*6��G\VJ}Q}VLHV�GX�VHJPHQW�DQW}ULHXU�GH�O
RHLO��DQLULGLH��FDWDUDFWHV�FRQJ}QLWDOHV��G\VWURSKLHV�FRUQ}H��JODXFRPH�FRQJ}QLWDO�
PLFURSKWDOPLH��DQRSKWDOPLH��FRORERPH��DQRPDOLH�GH�3HWHUV��V\QGURPH�G $[HQIHOG�5LHJHU

5mVXPm��

,QWURGXFWLRQ���/HV�DSSURFKHV�1*6�VH�VRQW�ODUJHPHQW�G}YHORSS}HV�SRXU�OHV�SDWKRORJLHV�U}WLQLHQQHV��PDLV�UHVWHQW�WU|V�OLPLW}HV��YRLUH�LQH[LVWDQWHV�
SRXU�GLYHUVHV�FRQGLWLRQV�FRQJ}QLWDOHV�DOW}UDQW�OH�G}YHORSSHPHQW�DQW}ULHXU�GH�O �LO�DORUV�TXH�FHOOHV�FL�VRQW��FROOHFWLYHPHQW��UHVSRQVDEOHV�G XQH
SURSRUWLRQ�LPSRUWDQWH�GH�F}FLW}�FKH]�O HQIDQW� �1RXV�DYRQV�GRQF�FRQ{X�OH�GHVLJQ�G XQ�SDQHO �JOREDO �e�RFXORPH�l�YLVDQW�v�RULU �XQH�FRXYHUWXUH�GH
J|QHV�FRQQXV�SRXU�XQ�}YHQWDLO�GH�GLYHUVHV�SDWKRORJLHV�G}YHORSSHPHQWDOHV��/ �e�RFXORPH�l�D�}W}�VXEGLYLV}�HQ���VRXV�SDQHOV�HQ�IRQFWLRQ�GH�OD
FDW}JRULH�SK}QRW\SLTXH��PLFURSKWDOPLH��DQRSKWDOPLH��FRORERPH��0$&���G\VJ}Q}VLH�GX�VHJPHQW�DQW}ULHXU�LQFOXDQW�DQLULGLH�FRQJ}QLWDOH��DQRPDOLH�GH
3HWHUV� �V\QGURPH�G $[HQIHOG�5LHJHU� �JODXFRPH�FRQJ}QLWDO� �DSKDNLH�FRQJ}QLWDOH� �P}JDORFRUQ}H��$6'$���FDWDUDFWHV�FRQJ}QLWDOHV�HW�HFWRSLH�GX
FULVWDOOLQ���G\VWURSKLHV�FRUQ}HQQHV�

5}VXOWDWV������FDV�LQGH[�LQG}SHQGDQWV�RQW�}W}�V}OHFWLRQQ}V�HW�SOXV�GH������LQGLYLGXV�RQW�}W}�WHVW}V�SRXU�G}WHUPLQHU�OH�PRGH�GH�WUDQVPLVVLRQ�GH�OD
PDODGLH�GDQV�FKDTXH�IDPLOOH��/H�UHQGHPHQW�GLDJQRVWLTXH�YDULH�FRQVLG}UDEOHPHQW�VHORQ�OH�W\SH�GH�VRXV�SDQHO��}WDQW�SOXV�}OHY}�SRXU�O DQLULGLH
FRQJ}QLWDOH��OHV�G\VWURSKLHV�GH�FRUQ}H�HW�OHV�FDWDUDFWHV�FRQJ}QLWDOHV��HW�PRLQGUH�SRXU�OHV�VRXV�JURXSHV�SK}QRW\SLTXHV�1$&�HW�$6'$��3DUPL�OHV����
FDV�LQGH[�SU}VHQWDQW�XQH�DQLULGLH�FRQJ}QLWDOH������FDV�LQGH[�VRQW�H[SOLTX}V�SDU�XQ�YDULDQW�DOW}UDQW�3$;�����RQW�GHV�YDULDQWV�SDWKRJ|QHV�GDQV
&<3�%���)2;&��RX�1'3��HW����FDV�LQGH[�UHVWHQW�LQH[SOLTX}V��3DU�DLOOHXUV�����&19V�GL}UHQWV�LPSOLTXDQW�OHV�J|QHV�3$;��HW�)2;&��HW�OHXUV�U}JLRQV
J}QRPLTXHV�GH�U}JXODWLRQ�HQ�DPRQW�HW�HQ�DYDO�GH�FHV�J|QHV�RQW�}W}�LGHQWL®}V�HW�FRQ®UP}V��/ DQDO\VH�GH�V}JU}JDWLRQ�GHV�YDULDQWV�3$;��LQGLTXH�XQ
QRPEUH�SOXV�}OHY}�GH�PXWDWLRQV�VXUYHQXHV�GH�QRYR�TXH�OH�SRXUFHQWDJH�FODVVLTXHPHQW�UDSSRUW}�GDQV�OD�OLWW}UDWXUH��'H�QRXYHDX[�YDULDQWV��GH�FODVVH
��HW����RQW�}W}�LGHQWL®}V�GDQV�GL}UHQWV�J|QHV�HW�RQW�SHUPLV�GH�PHWWUH�v�MRXU�GHV�DVVRFLDWLRQV�SK}QRW\SLTXHV�QRXYHOOHV�LQKDELWXHOOHV��HQULFKLVVDQW
OHV�FRUU}ODWLRQV�SK}QRW\SH�J}QRW\SH�GH�FH�JURXSH�G HQWLW}V�RFXODLUHV�HW�SHUPHWWDQW�G D°QHU�RX�GH�UHGUHVVHU�OH�GLDJQRVWLF�LQLWLDO�VXVSHFW}�

&RQFOXVLRQV���&H�SDQHO�e�RFXORPH�l�U}SRQG�DX�G}®�GH�OD�IRUWH�K}W}URJ}Q}LW}�J}Q}WLTXH�HW�SK}QRW\SLTXH�GX�GLDJQRVWLF�PRO}FXODLUH�GHV�SDWKRORJLHV
DOW}UDQW�OH�G}YHORSSHPHQW�GHV�VWUXFWXUHV�GX�VHJPHQW�DQW}ULHXU�GH�O �LO��1}DQPRLQV��OD�UHQWDELOLW}�UHVWH�YDULDEOH�VHORQ�OH�VRXV�SDQHO��QRWDPPHQW
0$&�HW�$6'$��GRQW�OHV�FDUDFW}ULVWLTXHV�SK}QRW\SLTXHV�VRQW�VRXYHQW�FKHYDXFKDQWHV��FRPSOH[HV�RX�DPELJ�HV�UHQGDQW�OH�GLDJQRVWLF�FOLQLTXH�HW�OHV
LQWHUSU}WDWLRQV�GHV�YDULDQWV�GH�FODVVH���GL°FLOHV��&HV�U}VXOWDWV��REWHQXV�VXU�XQH�V}ULH�GH�����FDV�LQGH[�LQG}SHQGDQWV��VXJJ|UHQW�TX XQH�DQDO\VH
PRO}FXODLUH�v�O }FKHOOH �GX�J}Q�PH�SRXUUDLW �RULU �XQ�SRWHQWLHO �GH�G}FRXYHUWH�GH�QRXYHDX[�J|QHV�RX�GH�PXWDWLRQV�GDQV�U}JLRQV�QRQ�FRGDQWHV�GH
J|QHV�FRQQXV�HW��SDU�FRQV}TXHQW�DXJPHQWHU�VLJQL®FDWLYHPHQW�OD�UHQWDELOLW}�GLDJQRVWLTXH�GH�FHV�HQWLW}V�
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5LP�)ULNKD

���������(WXGH�SKDUPDFRJmQmWLTXH�DX�FRXUV�GH�OD�OHXFmPLH�DLJXH�O\PSKREODVWLTXH���LPSDFW�GX�YDULDQW�$����&�GX�07+)5

$XWHXUV��

5LP�)ULNKD���������0DKD�%HQ�-HPDD������)DWPD�7XUNL������,QHVV�7XUNL������7DUHN�5HEDL����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�+HGL�&KDNHU��6ID[��7XQLVLH
���)DFXOW}�GH�0HGHFLQH�GH�6ID[��XQLYHUVLW}�GH�6ID[��6ID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��XQLYHUVLW\�RI�6ID[��6ID[��7XQLVLH
���6HUYLFH�G
K}PDWRORJLH�FOLQLTXH��XQLYHUVLW\�RI�6ID[��6ID[��7XQLVLH

0RWV�FOHIV���/HXF}PLH�DLJXH�O\PSKREODVWLTXH��07+)5��$����&��0}WKRWUH[DWH��7R[LFLW}

5mVXPm��

,QWURGXFWLRQ���/D�07+)5��0HWK\OHQHWHWUDK\GURIRODWH�U}GXFWDVH���HQ]\PH�FO}�GX�P}WDEROLVPH�GHV�IRODWHV��HVW�XQH�FLEOH�GX�P}WKRWUH[DWH��07;��
FRXUDPPHQW �XWLOLV} �GDQV �OH �WUDLWHPHQW �GH �OD �OHXF}PLH �DLJXH �O\PSKREODVWLTXH ��/$/�� �0DOJU} �XQH �H°FDFLW} �FOLQLTXH �SURXY}H� �OH �07; �SHXW �~WUH �v
O RULJLQH �GH�WR[LFLW} �V}Y|UH� �/D � �SKDUPDFRJ}Q}WLTXH�GH�OD �/$/�UHVWH �XQH�FRQWURYHUVH �HQ�FH �TXL �FRQFHUQH�O HHW �GX�SRO\PRUSKLVPH�$����&�GH�OD
07+)5�HW�OH�ULVTXH�GH�WR[LFLW}�DX�07;�

& HVW�DLQVL�TXH�QRXV�QRXV�VRPPHV�LQW}UHVV}V�v�}YDOXHU�OD�WR[LFLW}�DX�07;�FKH]�OHV�SDWLHQWV�/$/�HQ�IRQFWLRQ�GX�J}QRW\SH�SRXU�XQH�PHLOOHXUH
FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH���GDQV�OH�FDGUH�GH�OD�P}GHFLQH�SHUVRQQDOLV}H�

0mWKRGHV���,O�V DJLW�G XQH�}WXGH�U}WURVSHFWLYH�D\DQW�FROOLJ}����SDWLHQWV�DYHF�/$/��D\DQW�UH{X�OH�07;�v�KDXWH�GRVH��07;�+'��

/H�J}QRW\SDJH�D�}W}�SURF}G}�SDU�XQH�3&5�5)/3�FLEODQW�OH�J|QH�07+)5���/D�WR[LFLW}��OL}�v�O DGPLQLVWUDWLRQ�GX�07;�D�}W}�FROOLJ}�G XQH�PDQL|UH
GLFKRWRPLTXH��SU}VHQFH��DEVHQFH���HQ�VS}FL®DQW�SRXU�FKDTXH�FXUH�OH�W\SH�HW�OH�JUDGH�GH�WR[LFLW}��VHORQ�&7&$(�9����/D�VRPPDWLRQ�GHV�JUDGHV�GH
WR[LFLW}�D�SHUPLV�GH�FDOFXOHU�XQ�VFRUH�GH�WR[LFLW}�DX�07;�

�5mVXOWDW���$�O LQVWDU�GX�J}QRW\SDJH�U}DOLV}���VHXOHPHQW���SDWLHQWV��VRLW��������K}W}UR]\JRWHV��$&������RQW�HX�DX�PRLQV�XQ�}SLVRGH�GH�WR[LFLW}
�YHUVXV����SDWLHQWV�QRUPDX[�$$�����HW�D\DQW�XQH�WR[LFLW}���VRLW���������'H�SOXV���OD�QRWLRQ�GH�WR[LFLW}�VHPEOH�~WUH�QRQ�DVVRFL}H�DX�J}QRW\SH
$����&�FKH]�OHV�SDWLHQWV�/$/�D\DQW�UH{X�OH�07;�+'��25 ������,&����>���������@��S ������

3DU�DLOOHXUV��OH�VFRUH�GH�WR[LFLW}�}WDLW�SOXV�IDLEOH�FKH]�OHV�SDWLHQWV�SRUWHXUV�GH�OD�PXWDWLRQ�FRPSDUDWLYHPHQW�v�FHX[�SRUWDQW�OH�J}QRW\SH�VDXYDJH
VDQV�WRXWHIRLV�~WUH�VLJQL®FDWLI��67 ������,&����>��������@�YHUVXV�67 ���,&����>���������@��S ����

&RQFOXVLRQ���/H�SRO\PRUSKLVPH�$����&�GX�07+)5�QH�SRXUUDLW�SDV�~WUH�XQ�ERQ�PDUTXHXU�SKDUPDFRJ}Q}WLTXH�SRXU�O XWLOLVDWLRQ�HQ�SUDWLTXH�FOLQLTXH
GX�07;��' DXWUHV�WUDQVSRUWHXUV�GX�07;�SRXUUDLHQW�SU}VHQWHU�XQ�LQW}U~W�PDLV�GH�IXWXUHV�}WXGHV�VRQW�Q}FHVVDLUHV�

3LlFH�MRLQWH���5}VXP}�������GRF[



0$/$',(6�1(852086&8/$,5(6 7X\�1JD�%5,*12/

���������/H�GmIDXW�GxmSLVVDJH�GH�OxH[RQ����GX�JlQH�'0'�GH�OD�G\VWURSKLQH�FKH]�OD�VRXULV�HW�OHV�DWWHLQWHV�RFXODLUHV�GHV�VRXULV
NQRFN�RXW�'S���IRXUQLVVHQW�XQH�K\SRWKlVH�SRXU�H[SOLTXHU�OH�SKmQRW\SH�RFXODLUH�GDQV�OD�G\VWURSKLH�P\RWRQLTXH�GH�W\SH����'0��

$XWHXUV��

7X\�1JD�%ULJQRO������6DQGULQH�6HJRYLD�.XHQ\������1DWKDOLH�6HOOLHU������$OYDUR�5HQGRQ������3DWULFH�(��)RUW����

���'LUHFWLRQ�GHV�$FWLRQV�P}GLFDOHV��$)0�7}O}WKRQ��(YU\��)UDQFH
���'LUHFWLRQ�GHV�$FWLRQV�P}GLFDOHV��$)0�7HOHWKRQ��(YU\��)UDQFH
�����,QVWLWXW�GH�OD�9LVLRQ��3DULV��)UDQFH
���'HSDUWPHQWV�RI�2SKWKDOPRORJ\�DQG�9LVXDO�6FLHQFHV��DQG�0ROHFXODU�DQG�,QWHJUDWLYH�3K\VLRORJ\��8QLYHUVLW\�RI�0LFKLJDQ�.HOORJJ�(\H�&HQWHU��$QQ
$UERU��0LFKLJDQ��(WDWV�8QLV

0RWV�FOHIV���'\VWURSKLH�P\RWRQLTXH�GH�W\SH����PDODGLH�GH�6WHLQHUW��G}IDXW�G }SLVVDJH��G\VWURSKLQH��FDWDUDFWH��U}WLQH

5mVXPm��

/D�G\VWURSKLH�P\RWRQLTXH�GH�W\SH����'0���RX�PDODGLH�GH�6WHLQHUW�HVW�XQH�PDODGLH�DXWRVRPLTXH�GRPLQDQWH�FDUDFW}ULV}H�SULQFLSDOHPHQW�SDU�XQH
P\RWRQLH��XQH�G\VWURSKLH�PXVFXODLUH��XQH�FDWDUDFWH�SU}FRFH��XQH�FDOYLWLH��GHV�WURXEOHV�GHV�IRQFWLRQV�FRJQLWLYHV�HW�GH�O KXPHXU��GHV�WURXEOHV
GLJHVWLIV �HW �GHV �PRGL®FDWLRQV �GH �O
(&*� �(Q �GHKRUV �GH �OD �FDWDUDFWH �FRPPH �PDQLIHVWDWLRQV �RFXODLUHV� �OD �'0� �HVW �DXVVL �DVVRFL}H �v �XQH �DWWHLQWH
U}WLQLHQQH��PRLQV�ELHQ�FRQQXH���G\VWURSKLH�U}WLQLHQQH��}OHFWURU}WLQRJUDPPH��(5*��DOW}U}�

/H�G}IDXW�J}Q}WLTXH�GDQV�OD�'0��HVW�OL}�v�GHV�U}S}WLWLRQV�DQRUPDOHV�GH�WULSOHWV�GH�QXFO}RWLGHV�&7*�G
XQ�J|QH�GH�OD�SURW}LQH�NLQDVH�'03.
�G\VWURSKLD�P\RWRQLFD�SURWHLQ�NLQDVH���3OXV�FH�WULSOHW�HVW�U}S}W}��SOXV�OD�PDODGLH�HVW�V}Y|UH��/D�'0��SU}VHQWH�DXVVL�XQH�DQWLFLSDWLRQ�J}Q}WLTXH��DYHF
XQH�DXJPHQWDWLRQ�GX�QRPEUH�GH�U}S}WLWLRQV�DX�®O�GHV�J}Q}UDWLRQV�G}SHQGDQW�GX�VH[H�GX�SDUHQW�WUDQVPHWWHXU�

/HV�U}S}WLWLRQV�DQRUPDOHV�GH�WULSOHWV�&7*�VRQW�UHFRSL}HV�GDQV�OHV�$51�PHVVDJHUV�R��LOV�IRUPHQW�GHV�VWUXFWXUHV�DQRUPDOHV�HQ�ERXFOH��FRQVWLWXDQW
GHV�DJU}JDWV�QXFO}DLUHV�SHUWXUEDQW�OHV�IRQFWLRQV�GH�SURW}LQHV�GH�OLDLVRQ�v�O $51���0%1/��0XVFOHEOLQG�OLNH��HW�&(/)�

'X�IDLW �GH�OHXU �U�OH�GDQV�OD �PDWXUDWLRQ�G DXWUHV�$51�PHVVDJHUV� �OHV �PRGL®FDWLRQV�G DFWLYLW}�GH�0%1/�HW �&()/��SURYRTXHQW�GHV�SHUWXUEDWLRQV�GH
O H[SUHVVLRQ�G DXWUHV�J|QHV�

'HV�}WXGHV�H[S}ULPHQWDOHV�FKH]�OD�VRXULV��5DX�HW�DO��������RQW�PRQWU}�TXH�GDQV�OD�'0���OD�SHUWH�GH�0%1/��IRQFWLRQQHOOH�SURYRTXH�XQ�}SLVVDJH
DQRUPDO�GH�O H[RQ����GX�J|QH�'0'��HQWUD�QDQW�O H[SUHVVLRQ�G XQH�G\VWURSKLQH�HPEU\RQQDLUH�DOW}UDQW�JUDYHPHQW�O DUFKLWHFWXUH�PXVFXODLUH��&HV
DQRPDOLHV�VRQW�HQ�FRUU}ODWLRQ�DYHF�FHOOHV�G}FULWHV�GDQV�OHV�ELRSVLHV�PXVFXODLUHV�GHV�SDWLHQWV�'0��

/H �J|QH �'0' �DYHF �VHV ��� �H[RQV �FRGH �OD �SURW}LQH �G\VWURSKLQH� �TXL �HVW �H[SULP}H �GH �ID{RQ �XELTXLWDLUH �GDQV �GL}UHQWV �WLVVXV �HW �RUJDQHV� �/D
G\VWURSKLQH�'S����OH�SURGXLW�OH�SOXV�SHWLW�PDLV�PXOWLIRQFWLRQQHO�GX�J|QH�'0'��SDUWLFLSH�v�GL}UHQWV�SURFHVVXV�FHOOXODLUHV�WHOV�TXH�O
KRP}RVWDVLH�GH
O
HDX��O
DGK}VLRQ�FHOOXODLUH��O
DUFKLWHFWXUH�QXFO}DLUH��,O�D�}W}�G}PRQWU}�TXH�GDQV�OH�FHUYHDX�HW�OD�U}WLQH�GH�VRXULV��GL}UHQWHV�LVRIRUPHV�GH�G\VWURSKLQH
'S���VRQW�SURGXLWHV�SDU�}SLVVDJH�DOWHUQDWLI�GHV�H[RQV����v����HW�����$UDJRQ�HW�DO���������'DQV�OD�U}WLQH�GHV�VRXULV�NQRFN�RXW�'S����.2�'S�����OD
VXSSUHVVLRQ�GH�'S���HVW�DVVRFL}H�v�XQH�LQ¯DPPDWLRQ�YDVFXODLUH�HW�XQH�G}J}Q}UHVFHQFH�FDSLOODLUH��(O�0DWKDUL�HW�DO���������3DU�DLOOHXUV��OHV�VRXULV
.2�'S���G}YHORSSHQW�DXVVL�XQH�FDWDUDFWH�SURJUHVVLYH��VXLWH�v�XQH�G}VRUJDQLVDWLRQ�GHV�®EUHV�GX�FULVWDOOLQ��)RUW�HW�DO��������

&RPSUHQGUH�OD�SDUW�GX�SK}QRW\SH�RFXODLUH�OL}H�v�OD�G\VWURSKLQH�'S���GDQV�OD�'0��SRXUUDLW�SHUPHWWUH�GH�PLHX[�DSSU}KHQGHU�OD�SK\VLRSDWKRORJLH�GH
OD�'0���HW�G DP}OLRUHU�OHV�FRQGLWLRQV�GH�SULVH�HQ�FKDUJH�RSKWDOPRORJLTXH�GHV�SDWLHQWV�'0��

3LlFH�MRLQWH���%ULJQROB$VVLVHV�J}Q}WLTXHV�����B$EVWUDFWB3RVWHUB®QDO�GRF[



*c1c7,48(�78025$/( (WLHQQH�5RXOHDX

���������8WLOLVDWLRQ�GH�OD�PmWKRGH�,G\OOD�06,�SRXU�OD�GmWHFWLRQ�GHV�WXPHXUV�LQVWDEOHV�SRXU�OxLPPXQRWKmUDSLH�HW�OH�FULEODJH�GX
V\QGURPH�GH�/\QFK

$XWHXUV��

2GLOH�&DEDUHW������0ROND�6HEDL������1ROZHQQ�/XFDV������2GLOH�/HRSROG������&DVVDQGUH�)UDQ{RLV������)ORUHQFH�&RFKHWHX[������6ROHQQH�)LVVRQ������3DWULFN
6DXOQLHU������6RSKLH�&RWWHUHW������/XGRYLF�/DFURL[���������(WLHQQH�5RXOHDX�������

���*}Q}WLTXH�GHV�WXPHXUV���J}Q}WLTXH�FRQVWLWXWLRQQHOOH��*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���*}Q}WLTXH�GHV�WXPHXUV���WXPHXUV�VROLGHV��*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���*}Q}WLTXH�GHV�WXPHXUV���*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���3ODWHIRUPH�$00,&D��*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH

0RWV�FOHIV���/\QFK��06,��9DOLGDWLRQ�GH�P}WKRGH��+50��$QDO\VH�GH�IUDJPHQW

5mVXPm��

,QWURGXFWLRQ

/D�WHFKQLTXH�GH�U}I}UHQFH�SRXU�G}WHFWHU�O LQVWDELOLW}�GHV�PLFURVDWHOOLWHV�HVW�O DQDO\VH�GH�IUDJPHQWV���PDUTXHXUV�PRQRQXFO}RWLGLTXHV�FKRLVLV�RX�NLW
3URPHJD �06, �$QDO\VLV �6\VWHP �9���� �/H �SURFHVVXV �HVW �ORQJ �� �DPSOL®FDWLRQ �SDU �3&5 �HW �DQDO\VH �GH �IUDJPHQWV �VXU �XQ �V}TXHQFHXU �FDSLOODLUH� �(OOH
Q}FHVVLWH�DXVVL�XQH�FHUWDLQH�H[S}ULHQFH�SRXU�O DQDO\VH�GHV�U}VXOWDWV��(OOH�HVW�SDUWLFXOL|UHPHQW�DGDSW}H�SRXU�XQH�SULVH�HQ�FKDUJH�GH�QRPEUHX[
}FKDQWLOORQV��/D�VRFL}W}�%LRFDUWLV�FRPPHUFLDOLVH�PDLQWHQDQW�XQ�NLW�GH�G}WHFWLRQ�GHV�06,�VXU���PDUTXHXUV�DYHF�XQH�DSSURFKH�+50��/ DQDO\VH�HVW
LQGLYLGXHOOH�HW�FRPSUHQG�HQ��K���WRXWHV�OHV�}WDSHV�WHFKQLTXHV�HW�O �DQDO\VH�GHV�U}VXOWDWV��1RXV�SU}VHQWRQV�OHV�SHUIRUPDQFHV�GH�FHWWH�P}WKRGH�HW
VRQ�SRVLWLRQQHPHQW�

3DWLHQWV�HW�0mWKRGHV

7URLV�FRKRUWHV�RQW�}W}�PLVHV�HQ�SODFH���DQDO\VH�GDQV�OH�FDGUH�GHV�LQGLFDWLRQV�WK}UDSHXWLTXHV�VXU�OHV�FDQFHUV��Q ������DQDO\VH�GH�FDV�OLPLWH�06,�GH
V\QGURPH�GH�/\QFK��Q ����HW�DQDO\VH�GH�SDWLHQWV�WUDLW}V�SDU�LPPXQRWK}UDSLH��Q �����/D�QDWXUH�GX�PDW}ULHO�D�}W}�VRLW�GH�O $'1�LVVX�GH�WXPHXU
FRQJHO}H��VRLW�GH�O $'1�LVVX�GH�WXPHXU�®[}H��VRLW�GHV�FRSHDX[�

5mVXOWDWV

/HV�GLVFRUGDQFHV�RQW�}W}�HVVHQWLHOOHPHQW�DVVRFL}HV�v�GHV�SUREO|PHV�SU}�DQDO\WLTXHV��TXDQWLW}�GH�PDW}ULHO��FHOOXODULW}���/HV�FDV�OHV�SOXV�VHQVLEOHV
RQW�}W}�SULQFLSDOHPHQW�OHV�FDQFHUV�GH�O HQGRP|WUH�HW�OHV�WXPHXUV�DYHF�GHV�PXWDWLRQV�VXU�OHV�J|QHV�06+��HW�306��

&RQFOXVLRQ

/D�SULVH�HQ�PDLQ�GH�OD�WHFKQLTXH�HVW�WU|V�IDFLOH��/ DQDO\VH�HVW�OLPLW}H�v�XQ�}FKDQWLOORQ�v�OD�IRLV�HW�QH�SHUPHW�SDV�GH�U}FXS}UHU�O $'1�GDQV�OD
FDUWRXFKH� �3DU�FRQWUH� �HOOH �SRXUUDLW �~WUH�XQH�WHFKQLTXH�GH�FKRL[�SRXU�OD�FRQ®UPDWLRQ�GHV�LPPXQRKLVWRFKLPLHV�SRVLWLYHV� �OH �SU}�FULEODJH�SRXU�GHV
LQGLFDWLRQV�WK}UDQRVWLTXH�HW�OH�SU}�FULEODJH�GHV�FDQFHUV�FRORUHFWDX[�GDQV�OH�FDGUH�GH�6\QGURPH�GH�/\QFK��/H�SRVLWLRQQHPHQW�SDU�UDSSRUW�DX[
FULEODJHV�SRXU�OHV�DXWUHV�FDQFHUV�GDQV�XQH�VXVSLFLRQ�G XQ�V\QGURPH�GH�/\QFK�Q}FHVVLWH�G ~WUH�YDOLG}�SDU�GHV�}WXGHV�VXU�GH�SOXV�ODUJHV�FRKRUWHV��/D
VHQVLELOLW}�UHVWH�WU|V�G}SHQGDQWH�GH�O K}W}URJ}Q}LW}�WXPRUDOH�



0$/$',(6�'(6�25*$1(6�,17(51(6�(7�'8
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$OEDLQ�&+$16$9$1*

���������)UmTXHQFH�GHV�YDULDQWV�GH�67.���GH�QRYR�HW�HQ�PRVDqTXH�GDQV�OH�V\QGURPH�GH�3HXW]�-HJKHUV���mWXGH�PRQRFHQWULTXH
VXU����DQV

$XWHXUV��

$OEDLQ�&+$16$9$1*������$XU}OLH�72866$,17������9}URQLTXH�'8&+2662<������9LUJLQLH�%(12,7������-R�OOH�&2+(1������&KU\VWHOOH�&2/$6������+}O|QH
'(/+20(//(������3LHUUH�/$85(17�38,*������$]L]�=$$1$1������0DULRQ�'+22*(������5RPDLQ�&25,$7������$XGUH\�%5,$1'�68/($8���������%}DWULFH
3$5)$,7���������(ULF�3$60$17���������1DGLP�+$0=$28,�������

���6HUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��+�SLWDO�&RFKLQ��$3+3�&HQWUH�8QLYHUVLW}�GH�3DULV���3$5,6��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��,QVWLWXW�&XULH��8QLYHUVLW}�GH�5HFKHUFKH�3DULV�6FLHQFHV�HW�/HWWUHV��3DULV��)UDQFH��3$5,6��)UDQFH
���6HUYLFH�GH�%LRFKLPLH��3KDUPDFRORJLH�HW�%LRORJLH�0RO}FXODLUH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��$3�+3��8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV�
)UDQFH��3$5,6��)UDQFH
���6HUYLFH�GH�*DVWURHQW}URORJLH�HW�2QFRORJLH�'LJHVWLYH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��$3�+3��8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV��)UDQFH�
3$5,6��)UDQFH
���6HUYLFH�GH�*DVWURHQW}URORJLH�HW�(QGRVFRSLH��+�SLWDO�&RFKLQ��$3+3�&HQWUH�8QLYHUVLW}�GH�3DULV��3$5,6��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��+�SLWDO�&RFKLQ��$3+3�&HQWUH�8QLYHUVLW}�GH�3DULV��3$5,6��)UDQFH
���,QVHUP�805B6������,QVWLWXW�&RFKLQ��8QLYHUVLW}�GH�3DULV��3$5,6��)UDQFH

0RWV�FOHIV���0XWDWLRQ�GH�QRYR���0RVD�TXH���67.�����6\QGURPH�GH�3HXW]�-HJKHUV

5mVXPm��

/H�V\QGURPH�GH�3HXW]�-HJKHUV ��0,0�������� �HVW �XQH�PDODGLH �K}U}GLWDLUH �v �WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH �FDXV}H�SDU �GHV �YDULDQWV
SDWKRJ|QHV�GX�J|QH�67.����DOLDV�/.%���TXL�VH�PDQLIHVWH�SDU�GHV�SRO\SHV�KDPDUWRPDWHX[�JDVWURLQWHVWLQDX[��XQH�OHQWLJLQRVH�S}UL�RUL®FLHOOH�HW�XQH
SU}GLVSRVLWLRQ�v�FHUWDLQV�FDQFHUV��WXPHXUV�JRQDGLTXHV��FRORUHFWDOHV��PDPPDLUHV��

'H�SU}F}GHQWHV�}WXGHV�RQW�PRQWU}�TXH�SOXV�GH�OD�PRLWL}�GHV�FDV�VRQW�VSRUDGLTXHV��&HSHQGDQW��OD�SURSRUWLRQ�H[DFWH�GH�YDULDQWV�GH�QRYR�Q HVW�SDV
FRQQXH�

%LHQ�TXH�67.���VRLW�OH�VHXO�J|QH�LPSOLTX}�GDQV�OH�V\QGURPH�GH�3HXW]�-HJKHUV��LO�H[LVWH�GHV�SDWLHQWV�SRXU�OHVTXHOV�DXFXQ�YDULDQW�SDWKRJ|QH�Q HVW
LGHQWL®}��8QH�SDUWLH�GH�FHV�FDV�SRXUUDLW�~WUH�FDXV}H�SDU�GHV�PXWDWLRQV�HQ�PRVD�TXH��GRQW�OD�IU}TXHQFH�H[DFWH�HVW�HOOH�DXVVL�LQFRQQXH�

/ REMHFWLI�GH�FH�WUDYDLO�D�}W}�G }YDOXHU�OD�SURSRUWLRQ�GH�YDULDQWV�GH�QRYR�HW�HQ�PRVD�TXH�VXU�XQH�FRKRUWH�GH�SDWLHQWV�DWWHLQWV�GX�V\QGURPH�GH�3HXW]�
-HJKHUV�HW�DGUHVV}V�DX�VHUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV�GH�O K�SLWDO�&RFKLQ�HQWUH������HW������

1RXV�DYRQV�DQDO\V}�OH�J|QH�67.�� �FKH]����FDV�LQGH[�LQLWLDOHPHQW�SDU�V}TXHQ{DJH�6DQJHU�HW�SDU�0/3$��0XOWLSOH[�/LJDWLRQ�GHSHQGHQW�3UREH
$PSOLnFDWLRQ� �SXLV �v�SDUWLU �GH������SDU �1*6��1H[W�*HQHUDWLRQ�6HTXHFLQJ�� �&KDTXH�IRLV �TXH�SRVVLEOH� �XQH�DQDO\VH�PRO}FXODLUH�GHV�SDUHQWV�D�}W}
U}DOLV}H�HQ�FDV�G LGHQWL®FDWLRQ�G XQ�YDULDQW�SDWKRJ|QH�GH�67.���FKH]�OH�FDV�LQGH[�

6XU �OHV ��� �FDV �LQGH[ �U}SRQGDQW �DX[ �FULW|UHV �FOLQLTXHV �GLDJQRVWLTXHV� �XQ �YDULDQW �SDWKRJ|QH �GH �67.�� �D �}W} �LGHQWL®} �GDQV �����GHV �FDV ���������
/ KLVWRLUH�IDPLOLDOH�}WDLW�GLVSRQLEOH�SRXU����SDWLHQWV��GRQW����FDV�VSRUDGLTXHV��������3DUPL�OHV�FDV�VSRUDGLTXHV��O DQDO\VH�PRO}FXODLUH�GH����WULRV�D
U}Y}O}�TXH�WRXV�OHV�YDULDQWV�}WDLHQW�GH�QRYR��3DUPL�FHV�YDULDQWV�GH�QRYR�������������}WDLHQW�UHWURXY}V�VRXV�IRUPH�GH�PRVD�TXH�FKH]�OH�FDV�LQGH[
�IU}TXHQFH�DOO}OLTXH��������GDQV�O $'1�OHXFRF\WDLUH���VXJJ}UDQW�XQ�}Y}QHPHQW�PXWDWLRQQHO�SRVW�]\JRWLTXH�SU}FRFH�

1RWUH�}WXGH�D�SHUPLV�G }WDEOLU�TX DX�PRLQV�XQ�TXDUW�GHV�SDWLHQWV�DWWHLQWV�GX�V\QGURPH�GH�3HXW]�-HJKHUV�}WDLHQW�SRUWHXUV�G XQ�YDULDQW�SDWKRJ|QH�GH
QRYR�GH�67.����GRQW�XQH�SURSRUWLRQ�QRQ�Q}JOLJHDEOH�GH�YDULDQWV�HQ�PRVD�TXH�����GH�O HQVHPEOH�GHV�SDWLHQWV������GHV�YDULDQWV�GH�QRYR���(WDQW
GRQQ}�O LPSDFW �GH �O LGHQWL®FDWLRQ �GH �YDULDQWV �SDWKRJ|QHV �GDQV �OH �J|QH�67.�� �VXU �OD �SULVH �HQ �FKDUJH�HW �OH �VXLYL �GHV �SDWLHQWV� �OHV �ODERUDWRLUHV �HQ
FKDUJH�GX�GLDJQRVWLF�GX�V\QGURPH�GH�3HXW]�-HJKHUV�GRLYHQW�V DVVXUHU�GH�OD�PLVH�HQ�SODFH�GH�WHFKQLTXHV�DSSURSUL}HV�v�OD�G}WHFWLRQ�GH�YDULDQWV�HQ
PRVD�TXH�

3LlFH�MRLQWH���$EVWUDFWB67.��BY��GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 )/25(1&(�5,&&$5',

���������/HV�GmzV�SRVmV�SDU�OxLGHQWLzFDWLRQ�GH�YDULDQWV�UDUHV�GDQV�OHV�JlQHV�VRXPLV�h�HPSUHLQWH�JmQRPLTXH�SDUHQWDOH��
OxH[HPSOH�GHV�YDULDQWV�GX�JlQH�8%(�$

$XWHXUV��

)ORUHQFH�5LFFDUGL���������6YHWODQD�*RURNKRYD���������0DWKLHX�&HULQR���������0DULH�$QWRLQHWWH�9RHOFNHO������&DWKHULQH�9RYDQ������&KDUO|QH�&KDL[�����
/DXUHQW�9LOODUG���������&DWKHULQH�%DGHQV���������$QQH�0RQFOD������1LFROH�3KLOLS���������3HUULQH�0DO]DF�������

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�G
HQIDQW�/D�7LPRQH��&+8�GH�0DUVHLOOH��$3�+0��0DUVHLOOH��)UDQFH
���00*��,QVHUP�8������)DFXOW}�GH�0}GHFLQH�0DUVHLOOH��8QLYHUVLW}�$L[�0DUVHLOOH����0DUVHLOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�G
HQIDQWV�/D�7LPRQH��&+8�GH�0DUVHLOOH��$3�+0��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�G HQIDQWV�/D�7LPRQH��&+8�GH�0DUVHLOOH��$3�+0��0DUVHLOOH��)UDQFH
���8QLYHUVLW}�$L[�0DUVHLOOH����0DUVHLOOH��)UDQFH���0DUVHLOOH��)UDQFH
���&HQWUH�G (WKLTXH�0}GLFDOH�3DFD�&RUVH��+�SLWDO�/D�7LPRQH��&+8�GH�0DUVHLOOH��$3�+0��0DUVHLOOH��)UDQFH

0RWV�FOHIV���8%(�$���HPSUHLQWH�J}QRPLTXH�SDUHQWDOH���1*6

5mVXPm��

/H�J}QRPH�KXPDLQ�FRPSWH�SOXV�GH����U}JLRQV�VRXPLVHV�v�HPSUHLQWH�J}QRPLTXH�SDUHQWDOH��3DUPL�HOOHV�����ORFL�VRQW�LPSOLTX}V�HQ�SDWKRORJLH
KXPDLQH��0DFND\�7HPSOH���������/HV�DQRPDOLHV�PRO}FXODLUHV�v�O RULJLQH�GH�FHV�SDWKRORJLHV�VRQW�GLYHUVHV��YDULDWLRQV�GH�V}TXHQFH��&19��619��
GLVRPLH�XQLSDUHQWDOH��83'��RX�SOXV�UDUHPHQW�DQRPDOLH�GH�O HPSUHLQWH��$�O KHXUH�DFWXHOOH����J|QHV�VRXPLV�v�HPSUHLQWH�J}QRPLTXH�SDUHQWDOH
SHXYHQW�~WUH�DQDO\V}V�HQ�URXWLQH�SDU�OHV�ODERUDWRLUHV�GH�J}Q}WLTXH�PRO}FXODLUH��&'.1�&��*1$6��,*)���0$*(/���0.51��HW�8%(�$��/ LQWHUSU}WDWLRQ
GHV�YDULDQWV�GDQV�FHV�J|QHV�VRXPLV�v�HPSUHLQWH�J}QRPLTXH�SDUHQWDOH�VRXO|YH�GHV�GL°FXOW}V�G LQWHUSU}WDWLRQ�OL}HV�DX�PRGH�G K}U}GLW}�

/ DEVHQFH�RX�O LQDFWLYDWLRQ�GX�WUDQVFULW�PDWHUQHO�GX�J|QH�8%(�$�HVW�v�O RULJLQH�GX�V\QGURPH�G $QJHOPDQ��6HXO�O DOO|OH�PDWHUQHO�GH�FH�J|QH�HVW
QRUPDOHPHQW�H[SULP}�GDQV�OHV�QHXURQHV�KXPDLQV��(QYLURQ�����GHV�FDV�GH�V\QGURPH�G $QJHOPDQ�VRQW�GXV�v�GHV�YDULDQWV�SRQFWXHOV�GDQV�OH
J|QH�8%(�$�HW�OH�SK}QRW\SH�DVVRFL}�HVW�PRLQV�V}Y|UH��/ LQWHUSU}WDWLRQ�GH�FHV�YDULDQWV�HVW�G}OLFDWH�FDU�G}SHQGDQWH�GH�O RULJLQH�SDUHQWDOH�GH�O DOO|OH
��XQ�YDULDQW�SRWHQWLHOOHPHQW�SDWKRJ|QH��K}ULW}�G XQH�P|UH�DV\PSWRPDWLTXH�SHXW�~WUH�FRQVLG}U}�FRPPH�SDWKRJ|QH���FH�P~PH�YDULDQW�V LO�HVW�K}ULW}
GX�S|UH�QH�SHUPHW�SDV�G H[SOLTXHU�OH�WURXEOH�GX�QHXURG}YHORSSHPHQW�GH�O HQIDQW�PDLV�SHXW�~WUH�XQH�LQIRUPDWLRQ�LPSRUWDQWH�SRXU�OH�UHVWH�GH�OD
IDPLOOH�

1RXV�DYRQV�}WXGL}�O HQVHPEOH�GHV�YDULDQWV�LGHQWL®}V�GDQV�OH�J|QH�8%(�$�SDU�QRWUH�ODERUDWRLUH�GHSXLV�����������GHPDQGHV�G DQDO\VH�FLEO}HV���/D
QRPHQFODWXUH �GHV �YDULDQWV �D �}W} �PLVH �v �MRXU �HW �OHXU �SDWKRJ}QLFLW} �D �}W} �U}}YDOX}H�VHORQ�OHV �UHFRPPDQGDWLRQV� �1RXV�DYRQV�LGHQWL®} ����YDULDQWV
UDUHV��K}ULW}V�GH�OD�P|UH�GDQV�����GHV�FDV��(Q�FDV�GH�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��986���O DQDO\VH�GH�V}JU}JDWLRQ�D�}W}�}WHQGXH�DX[�JUDQGV�
SDUHQWV�PDWHUQHOV��&HWWH�VWUDW}JLH�QRXV�D�SHUPLV�G DP}OLRUHU�OD�FODVVL®FDWLRQ�GHV�986�GDQV����FDV��������1HXI�YDULDQWV�K}ULW}V�GH�OD�P|UH�HW�GX
JUDQG�S|UH�PDWHUQHO�RQW�DLQVL�SX�~WUH�UHFODVV}V�FRPPH�}WDQW�eSDWKRJ|QH�RX�SUREDEOHPHQW�SDWKRJ|QHl��'HX[�YDULDQWV�K}ULW}V�GH�OD�P|UH�HW�GH�OD
JUDQG�P|UH�PDWHUQHOOH�RQW�}W}�UHFODVV}V�FRPPH�}WDQW�eE}QLQl�

/H�J|QH�8%(�$�HVW�PDLQWHQDQW�LQFOXV�GDQV�WRXV�OHV�SDQHOV�GH�J|QHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH��',��RX�G }SLOHSVLH��1RXV�VRPPHV�FRQIURQW}V�v�XQH
QHWWH�DXJPHQWDWLRQ�GHV�GHPDQGHV�G DYLV�SRXU�GHV�YDULDQWV�G 8%(�$�G LQWHUSU}WDWLRQ�GL°FLOH�

/HV�DSSURFKHV�GLDJQRVWLTXHV�SDU�DQDO\VH�GH�O H[RPH�RX�GX�J}QRPH�HQ�WULR�VH�J}Q}UDOLVHQW��'DQV�OD�',�PRG}U}H�v�V}Y|UH��OHV�YDULDQWVGH�QRYR�GDQV
OHV�J|QHV�DXWRVRPLTXHV�GRPLQDQWV�VRQW�OHV�SOXV�IU}TXHPPHQW�HQ�FDXVH��+DPGDQ�HW�DO���������2U��OD�VWUDW}JLH�G DQDO\VH�ELRLQIRUPDWLTXH�SULRULVDQW
OHV�YDULDQWV�GH�QRYR�ULVTXH�G LJQRUHU�v�WRUW�XQ�YDULDQW�SDWKRJ|QH��K}ULW}�G XQ�SDUHQW�VDLQ��GDQV�XQ�J|QH�VRXPLV�v�HPSUHLQWH�SDUHQWDOH��1RXV
SURSRVRQV�GHV�UHFRPPDQGDWLRQV�SRXU�O LQWHUSU}WDWLRQ�GHV�YDULDQWV�GX�J|QH�8%(�$��WUDQVSRVDEOHV�DX[�DXWUHV�J|QHV�VRXPLV�v�HPSUHLQWH�J}QRPLTXH
SDUHQWDOH�

3LlFH�MRLQWH���$EVWUDFWB8%(�$BYI�GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

$*$7+(�3$8%(/

���������7ULVRPLH���OLEUH��FRPSOlWH�HW�KRPRJlQH�VXU�VLJQHV�GxDSSHO�mFKRJUDSKLTXHV��XQ�GLDJQRVWLF�SUm�QDWDO�GH�F\WRJmQmWLTXH
FRQYHQWLRQQHOOH

$XWHXUV��

$JDWKH�3$8%(/������0DXG�'85$1'������(OLVDEHWK�%(16$,'������6\OYLH�*$8',66$5'������&KULVWRSKH�/2,5(7������.DULQH�/8%,1($8������0}ODQLH
-,0(1(=����

���*}Q}WLTXH�+XPDLQH��/DERUDWRLUH�$%2���*URXSH�/DERUL]RQ��&+$0%5$<�/(6�72856��)UDQFH
���*\Q}FRORJLH�2EVW}WULTXH��3�OH�6DQW}�/}RQDUG�GH�9LQFL��&+$0%5$<�/(6�72856��)UDQFH
���&HQWUH�G
}FKRJUDSKLH���'RSSOHU��'��3�OH�6DQW}�/}RQDUG�GH�9LQFL��&+$0%5$<�/(6�72856��)UDQFH

0RWV�FOHIV���F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH�SU}�QDWDOH��DQDO\VH�FKURPRQRPLTXH�VXU�SXFH�v�$'1��7ULVRPLH��

5mVXPm��

/D�WULVRPLH���OLEUH��FRPSO|WH�HW�KRPRJ|QH�HVW�XQH�DQRPDOLH�FKURPRVRPLTXH�UDUH�TXL�HVW�KDELWXHOOHPHQW�DVVRFL}H�v�GHV�IDXVVHV�FRXFKHV�SU}FRFHV�

1RXV�UDSSRUWRQV�OH�FDV�G XQH�JURVVHVVH�SRXU�ODTXHOOH�D�}W}�G}SLVW}�}FKRJUDSKLTXHPHQW��DX�WHUPH�GH����6$��XQ�HQVHPEOH�GH�VLJQHV�G DSSHO�QRQ
VS}FL®TXHV�TXL��FRXSO}V�v�GHV�PDUTXHXUV�V}ULTXHV�DW\SLTXHV��RQW�IDLW�SU}FRQLVHU�XQ�FRQWU�OH�}FKRJUDSKLTXH�SU}FRFH�v���VHPDLQHV�

/H�FRQWU�OH�}FKRJUDSKLTXH�GH����6$�D�FRQ®UP}�OD�SU}VHQFH�G XQ�I�WXV�SRO\PDOIRUP}�DVVRFLDQW��HQWUH�DXWUHV��XQH�W}WUDORJLH�GH�IDOORW��XQH�G\VSODVLH
U}QDOH�ELODW}UDOH�DYHF�UHLQ�HQ�IHU�v�FKHYDO��XQH�IRVVH�SRVW}ULHXUH�N\VWLTXH�DYHF�DJ}Q}VLH�YHUPLHQQH��XQ�U}WURJQDWLVPH�PDUTX}�HW�XQ�ROLJRDPQLRV�

'HYDQW�OH�WDEOHDX�FOLQLTXH��XQH�SRQFWLRQ�GH�OLTXLGH�DPQLRWLTXH�SRXU�FDU\RW\SH�D�}W}�SUHVFULWH��/D�VWUDW}JLH�GLDJQRVWLTXH�UHWHQXH�D�}W}��GDQV�XQ
SUHPLHU�WHPSV��O DQDO\VH�GX�SU}O|YHPHQW�HQ�F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH��),6+�LQWHUSKDVLTXH�HW�FDU\RW\SH���8QH�DQDO\VH�FKURPRVRPLTXH�VXU
SXFH�v�$'1��$&3$��D�}W}�SU}FRQLV}H�HQ�GHX[L|PH�LQWHQWLRQ�HQ�FDV�G DEVHQFH�G DQRPDOLH�F\WRJ}Q}WLTXH�

/D�),6+�LQWHUSKDVLTXH�D�SHUPLV�G H[FOXUH�OHV�DQHXSOR�GLHV�GHV�FKURPRVRPHV�������������;�HW�<��/D�FXOWXUH�FHOOXODLUH�D�PLV�HQ�}YLGHQFH�XQH�IRUPXOH
FKURPRVRPLTXH�F\WRJ}Q}WLTXHPHQW�G}V}TXLOLEU}H�DYHF�SU}VHQFH�G XQH�WULVRPLH���OLEUH��FRPSO|WH�HW�KRPRJ|QH�

%LHQ�TXH�O $&3$� �GDQV �OH �FRQWH[WH �GH�VLJQH�V� �G DSSHO�V� �}FKRJUDSKLTXH�V� � ��6$(� �DL �G}PRQWU} �VD �YDOHXU �DMRXW}H�DX�UHJDUG�GX�FDU\RW\SH
FRQYHQWLRQQHO�HQ�WHUPH�GH�UHQGHPHQW�GLDJQRVWLF����v����VXSSO}PHQWDLUH���DXFXQ�FRQVHQVXV�SURIHVVLRQQHO�Q D�}W}�FODLUHPHQW�}WDEOL�v�O KHXUH
DFWXHOOH�TXDQG�v�VRQ�SRVLWLRQQHPHQW�DX�UHJDUG�GX�FDU\RW\SH�

$�XQH�}SRTXH�R��O HPEDOOHPHQW�SRXU�OHV�QRXYHOOHV�WHFKQRORJLHV�IDLW�SUHVFULUH�GHV�$&3$�HQ�SUHPL|UH�LQWHQWLRQ�GDQV�OH�FDV�GH�6$(��FH�FDV�HVW
O LOOXVWUDWLRQ�PDQLIHVWH�TXH�OD�F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH�D�WRXMRXUV�ELHQ�VD�SODFH�GDQV�OH�SDUFRXUV�GX�GLDJQRVWLF�SU}�QDWDO�GHV�DQRPDOLHV
FKURPRVRPLTXHV�

/H�PDLQWLHQW�GX�GLDJQRVWLF�HQ�F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH�HQ�SUHPL|UH�LQWHQWLRQ�D�QRWDPPHQW�SRXU�DYDQWDJHV�GH�PDLQWHQLU�GHV�FRPS}WHQFHV
WHFKQLTXHV �VS}FL®TXHV �LQGLVSHQVDEOHV ��GRQW �OD �Q}FHVVLW} �GH �PDLQWLHQ �GH �FXOWXUH �FHOOXODLUH �HQ �SDUDOO|OH �GHV �$&3$ �SRXU �SHUPHWWUH �QRWDPPHQW �GH
U}DOLVHU�OHV�Y}UL®FDWLRQV�HW�GH�G}WHUPLQHU�OD�P}FDQLTXH�FKURPRVRPLTXH�LQGLVSHQVDEOH�DX�FRQVHLO�J}Q}WLTXH��HW�G }YLWHU�OHV�SUREO|PHV�VXVFLW}V�SDU
OD�G}FRXYHUWH�GH�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH�HW�GH�GRQQ}HV�LQFLGHQWDOHV�

,O�QRXV�VHPEOH�LPSRUWDQW�TXH�UHVWHQW�GLVFXW}HV�HW�FRQFHUW}HV�OHV�LQGLFDWLRQV�G $&3$�SU}�QDWDOH�D®Q�GH�G}FLGHU�GH�OHXU�U}DOLVDWLRQ�HQ�SUHPL|UH�RX
GHX[L|PH�LQWHQVLRQ��%LHQ�HQWHQGX��HQ�FDV�GH�U}VXOWDW�QRUPDO�HQ�F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH�XQ�G}ODL�GH�UHQGX�GH�U}VXOWDW�SDU�$&3$�Q H[F}GDQW
SDV�OHV�UHFRPPDQGDWLRQV����VHPDLQHV��GRLW�SRXYRLU�~WUH�JDUDQWL�SDU�O RUJDQLVDWLRQ�GX�ODERUDWRLUH�HQ�FKDUJH�GX�GLDJQRVWLF�SU}�QDWDO�

3LlFH�MRLQWH���7ULVRPLH���/&+�HQ�SU}�QDWDO�GRF[



1(852*c1c7,48( (PLOLH�%RUOR]

���������/xK\SRPRWLOLWm�JDVWUR�LQWHVWLQDOH�OLmH�DX�V\QGURPH�GH�5HWW�HVW�HOOH�LQGXLWH�SDU�XQH�GmUmJXODWLRQ�FKROLQHUJLTXH�GX
V\VWlPH�QHUYHX[�HQWmULTXH�"

$XWHXUV��

(PLOLH�%RUOR]������&DPLOOH�)XODFKLHU������0DULH�6ROHQQH�)HOL[������<DQQ�(KLQJHU������/DXUHQW�9LOODUG������-HDQ�&KULVWRSKH�5RX[����

�����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�UHWW��PHFS���DF}W\OFKROLQH��V\VW|PH�QHUYHX[�HQW}ULTXH

5mVXPm��

/H �V\QGURPH �GH �5HWW ��577� �HVW �XQH �SDWKRORJLH �QHXURORJLTXH �JUDYH �OL}H �v �O ;� �DHFWDQW �SUHVTXH �H[FOXVLYHPHQW �OHV �®OOHV �HW �GRQW �OHV �V\PSW�PHV
DSSDUDLVVHQW�DX�FRXUV�GX�G}YHORSSHPHQW�SRVWQDWDO��&H�V\QGURPH�HVW�SULQFLSDOHPHQW�FDXV}�SDU�GHV�PXWDWLRQV�GH�QRYRGX�J|QH�0(&3���0HWK\O�&S*
ELQGLQJ�3URWHLQ�����FRGDQW�SRXU�XQ�PRGXODWHXU�WUDQVFULSWLRQQHO�TXL�V
H[SULPH�SULQFLSDOHPHQW�GDQV�OHV�QHXURQHV�SRVW�PLWRWLTXHV�HW�IDYRULVH�OD
IRQFWLRQ�QHXURQDOH��

%LHQ �TXH �OHV �DQRPDOLHV �QHXURORJLTXHV �VRLHQW �OHV �SULQFLSDOHV �PDQLIHVWDWLRQV �FOLQLTXHV �GDQV �OH �577� �GHV �WURXEOHV �JDVWUR�LQWHVWLQDX[ ��*,� �HW
QXWULWLRQQHOV�RQW�IU}TXHPPHQW�}W}�VLJQDO}V�FKH]�OHV�SDWLHQWHV���������GRQW�����VRXUHQW�GH�FRQVWLSDWLRQ��0RWLO�HW�DO����������'H�SOXV��XQH�HQTX~WH
VXU�OD�GRXOHXU�U}DOLV}H�DXSU|V�GHV�SDUHQWV�U}Y|OH�TXH�O DWWHLQWH�JDVWUR�LQWHVWLQDOH�HVW�OD�SULQFLSDOH�VRXUFH�GH�VRXUDQFH�������FKH]�OHV�SDWLHQWHV
�6\PRQV�HW�DO����������

'HV �WURXEOHV �*, �RQW �}JDOHPHQW �}W} �REVHUY}V �FKH] �XQ �PRG|OH �PXULQ �GX �V\QGURPH �GH �5HWW ��VRXULV �0HFS��G}®FLHQWH� ��:DKED �HW �DO�� ������� �,OV �VH
WUDGXLVHQW�SDU�XQH�K\SRPRWULFLW}�LQWHVWLQDOH�GRQW�OD�FDXVH�SRXUUDLW�~WUH�XQ�G\VIRQFWLRQQHPHQW�GHV�QHXURQHV�HQW}ULTXHV�G��v�OHXU�G}®FLW�HQ�0HFS���

1RXV�DYRQV�}WXGL}��FKH]�OD�VRXULV�0HFS��.2��OHV�QHXURQHV�P\HQW}ULTXHV�GH�O LQWHVWLQ�TXL�FRQWU�OHQW�OD�PRWULFLW}�LQWHVWLQDOH��1RXV�DYRQV�SX�PHWWUH
HQ�}YLGHQFH�XQH�G}U}JXODWLRQ�GH�OD�QHXURWUDQVPLVVLRQ�FKROLQHUJLTXH��OD�SULQFLSDOH�YRLH�GH�WUDQVPLVVLRQ�H[FLWDWULFH�GDQV�OH�V\VW|PH�QHUYHX[
HQW}ULTXH��61(���&KH]�OD�VRXULV�0HFS��G}®FLHQWH��O
H[SUHVVLRQ�GH�O HQ]\PH�GH�V\QWK|VH�HW�GH�G}JUDGDWLRQ�GH�O DF}W\OFKROLQH��$&K��HVW�GLPLQX}H�SDU
UDSSRUW�v�FHOXL�REVHUY}�FKH]�OHV�VRXULV�VDXYDJHV��3DU�DLOOHXUV��OD�TXDQWL®FDWLRQ�SURW}LTXH�GH�FKROLQH�HW�G $&K�PRQWUH�XQH�U}GXFWLRQ�GH�����GDQV�OHV
QHXURQHV�P\HQW}ULTXHV�GH�OD�VRXULV�0HFS��G}®FLHQWH�DORUV�TXH��SDUDOO|OHPHQW��OH�WDX[�GH�FKROLQH��SU}FXUVHXU�GH�O $&K��HVW�DXJPHQW}�GH������&HV
U}VXOWDWV�ODLVVHQW�VXSSRVHU�XQ�G}IDXW�G HQ]\PH�GH�V\QWK|VH�

8QH �PHLOOHXUH �FRPSU}KHQVLRQ �GHV �P}FDQLVPHV �QHXURQDX[ �LPSOLTX}V �GDQV �O DWWHLQWH �JDVWUR�LQWHVWLQDOH �SHUPHWWUDLW �GH �WURXYHU �GHV �FLEOHV
WK}UDSHXWLTXHV�SRXU�DP}OLRUHU�OD�TXDOLW}�GH�YLH�GHV�SDWLHQWHV�DWWHLQWHV�GX�577��



6<1'520(6�0$/)250$7,)6 )UgGgULF�%5,28'(

���������%HFNZLWK�:LHGHPDQQ�RX�DQRPDOLH�G
,*)�5�"�$�SURSRV�G
XQ�FDV�GH�UHPDQLHPHQW�FKURPRVRPLTXH�FRPSOH[H�

$XWHXUV��

)U}G}ULF�%ULRXGH������6DQGUD�&KDQWRW�%DVWDUDXG������(ORLVH�*LDELFDQL������6DQGUD�:KDOHQ������,UHQH�1HWFKLQH����

���([SORUDWLRQV�)RQFWLRQQHOOHV�(QGRFULQLHQQHV��+�SLWDO�7URXVVHDX���$3+3��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�7URXVVHDX���$3+3��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�7URXVVHDX���$3+3��3DULV��)UDQFH

0RWV�FOHIV���%HFNZLWK�:LHGHPDQQ��HPSUHLQWH�SDUHQWDOH��,*)�5��FURLVVDQFH�IRHWDOH

5mVXPm��

3DUPL�OHV�IDFWHXUV�FRQWU�ODQW�OD�FURLVVDQFH�IRHWDOH�HW�SRVW�QDWDOH��OH�V\VW|PH�GHV�,*)�UHSU}VHQWH�XQ�DFWHXU�PDMHXU��&H�V\VW|PH�FRPSUHQG�GHX[
OLJDQGV��,*)��HW�,*)���TXL�VWLPXOHQW�OD�FURLVVDQFH�IRHWDOH�HW�SRVW�QDWDOH�YLD�O
DFWLYDWLRQ�GX�U}FHSWHXU�,*)�5��/H�J|QH�,*)��HVW�XQ�J|QH�VRXPLV�v
HPSUHLQWH�SDUHQWDOH��H[SULP}�XQLTXHPHQW�v�SDUWLU�OH�O
DOO|OH�SDWHUQHO�GDQV�OD�U}JLRQ���S����'HV�DQRPDOLHV�GX�J|QH�,*)��VRQW�UHVSRQVDEOHV�GHV
V\QGURPHV�GH�6LOYHU �5XVVHOO ��UHWDUG�GH�FURLVVDQFH� �HW �GH�%HFNZLWK�:LHGHPDQQ��FURLVVDQFH�H[FHVVLYH�� �/HV �DQRPDOLHV �GX�J|QH�L*)�5�VRQW
UHVSRQVDEOHV�GH�UHWDUGV�GH�FURLVVDQFH�SU}�HW�SRVW�QDWDX[��DVVRFL}V�KDELWXHOOHPHQW�v�XQH�PLFURF}SKDOLH�

1RXV�UDSSRUWRQV�OH�FDV�G
XQH�SDWLHQWH�SU}VHQWDQW�XQ�UHPDQLHPHQW�FKURPRVRPLTXH�FRPSOH[H��DVVRFLDQW�XQH�G}O}WLRQ���TWHU�LQFOXDQW�OH�J|QH�,*)�5
�KDELWXHOOHPHQW�UHVSRQVDEOH�GH�UHWDUG�GH�FURLVVDQFH���HW�XQH�GXSOLFDWLRQ�SDWHUQHOOH�GH�OD�U}JLRQ���S���HQ�PRVD�TXH��KDELWXHOOHPHQW�UHVSRQVDEOH
GH�V\QGURPH�GH�%HFNZLWK�:LHGHPDQQ���/
HQIDQW�HVW�Q}�DYHF�GHV�SDUDP|WUHV�GH�QDLVVDQFH�QRUPDX[��VXJJ}UDQW�XQH�FRPSHQVDWLRQ�GX�G}IDXW
G
,*)�5�SDU�XQH�VXUH[SUHVVLRQ�G
,*)���(Q�UHYDQFKH��OD�SDWLHQWH�SU}VHQWDLW�XQ�UHWDUG�GH�FURLVVDQFH�SRVW�QDWDO��VXJJ}UDQW�XQ�U�OH�PRLQGUH�G
,*)�
GDQV�OD�FURLVVDQFH�SRVW�QDWDOH�

&H �FDV �FRPSOH[H �SHUPHW �XQH �PHLOOHXUH �FRPSU}KHQVLRQ �GX �U�OH �UHVSHFWLI �GHV �GL}UHQWV �}O}PHQWV �GX �V\VW|PH �GHV �L*)� �HW �SHUPHW �XQH �PHLOOHXUH
FRQQDLVVDQFH�GH�OD�SK\VLRSDWKRORJLH�GHV�DQRPDOLHV�GH�OD�FURLVVDQFH�IRHWDOH�HW�SRVW�QDWDOH�



1(852*c1c7,48( /HLOD�4(%,%2

���������'HX[�YDULDQWV�UmFXUUHQWV�GH�QRYR�h�HyHW�JDLQ�GH�IRQFWLRQ�GX�JlQH�&$&1$�*�UHVSRQVDEOHV�GxXQ�WDEOHDX�GxDWD[LH
FRQJmQLWDOH�VmYlUH�DYHF�G\VPRUSKLH�HW�DQRPDOLHV�GHV�H[WUmPLWmV

$XWHXUV��

/HLOD�4(%,%2������$OH[DQGUD�$)(1-$5������-HDQQH�$0,(/������1DGLD�%$+,�%8,6621������/DXUHQFH�)$,95(������$OLFH�*2/'(1%(5*������%URQZ\Q
*5,1721������+HOHQ�0&&8//$*+������.LPEHUO\�0&'21$/'������0DUZDQ�6+,1$:,������$QQLFN�7287$,1�������<DHO�:,/1$,�������9LHQFHQW�&$17$*5(/
������/\GLH�%85*/(1����

���&505�0DOIRUPDWLRQV�HW�0DODGLHV�FRQJ}QLWDOHV�GX�FHUYHOHW��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�1HFNHU��3DULV��)UDQFH
���VHUYLFH�GH�QHXURSHGLDWULH��+�SLWDO�1HFNHU��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��&+8�GH�GLMRQ��'LMRQ��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���(SLOHSV\�UHVHDUFK�FHQWUH��8QLYHUVLW\�RI�0HOERXUQH��0HOERXUQH��$XVWUDOLH
���VHUYLFH�GH�QHXURSHGLDWULH��/HHGV�WHDFKLQJ�KRVSLWDOV�1+6�WUXVW��/HHGV��5R\DXPH�8QL
���VHUYLFH�GH�QHXURSHGLDWULH��8QLYHUVLW\�RI�0LVVLVVLSSL�0HGLFDO�&HQWHU��0LVVLVVLSSL��(WDWV�8QLV
���'}SDUWHPHQW�GH�J}Q}WLTXH��:DVKLQJWRQ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��:DVKLQJWRQ��(WDWV�8QLV
����'}SDUWHPHQW�GH�J}Q}WLTXH��&+8�GH�7RXUV��7RXUV��)UDQFH
����'}SDUWHPHQW�GH�J}Q}WLTXH���'DQD��&KLOGUHQ�+RVSLWDO�7HO�$YLY�6RXUDVN\�0HGLFDO�&HQWHU��7HO�$YLY��,VUD�O
����'HYHORSPHQWDO�%UDLQ�'LVRUGHUV�/DE���,QVWLWXW�,0$*,1(��3DULV��)UDQFH

5mVXPm��

/H�J|QH�&$&1$�*�FRGH�SRXU�XQ�FDQDO�GH�OD�JUDQGH�IDPLOOH�GHV�FDQDX[�FDOFLTXHV�YROWDJH�G}SHQGDQW�TXL�MRXHQW�XQ�U�OH�LPSRUWDQW�GDQV�O H[FLWDELOLW}
QHXURQDOH��,O�H[LVWH�SOXVLHXUV�W\SHV�GH�FDQDX[�FDOFLTXHV��v�KDXW�YROWDJH�FRPPH�OH�FDQDO�/�3�4�1�5�RX�v�EDV�YROWDJH�FRPPH�OHV�FDQDX[�FDOFLTXHV�GH
W\SH�7�

&$&1$�*�FRGH�SRXU�OD�VRXV�XQLW}�&DY����GHV�FDQDX[�FDOFLTXHV�GH�W\SH�7��WU|V�IRUWHPHQW�H[SULP}H�DX�QLYHDX�GHV�FHOOXOHV�GH�3XUNLQMH�HW�GHV�QR\DX[
F}U}EHOOHX[�SURIRQGV�HW�GRQW�GHV�PXWDWLRQV�RQW�}W}�G}FULWHV�LQLWLDOHPHQW�GDQV�GHV�DWD[LHV�F}U}EHOOHXVHV�DXWRVRPLTXHV�GRPLQDQWHV�SURJUHVVLYHV�v
G}EXW�WDUGLI�

5}FHPPHQW��XQ�WDEOHDX�G DWD[LH�F}U}EHOOHXVH�FRQJ}QLWDOH�DYHF�DWURSKLH�HW�RX�K\SRSODVLH�F}U}EHOOHXVH�D�}W}�UDSSRUW}�FKH]���SDWLHQWV�SU}VHQWDQW
GHV�PXWDWLRQV�GRPLQDQWHV�GH�QRYR�v�HHW�JDLQ�GH�IRQFWLRQ�GH�&$&1$�*�

1RXV�UDSSRUWRQV�XQH�V}ULH�GH����SDWLHQWV�SU}VHQWDQW�FH�WDEOHDX�FRQJ}QLWDO��DVVRFLDQW�XQ�UHWDUG�GX�G}YHORSSHPHQW�SV\FKRPRWHXU�V}Y|UH�DYHF
G}®FLHQFH �LQWHOOHFWXHOOH� �DWD[LH� �}SLOHSVLH �QRQ �FRQVWDQWH� �DQRPDOLHV �GHV �H[WU}PLW}V ��V\QGDFW\OLHV� �EUDFK\GDFW\OLHV� �HW �G\VPRUSKLH ��&KHYHX[ �HW
VRXUFLOV �®QV �HW �FODLUVHP}V� �QDULQHV �K\SRSODVLTXHV �DQW}YHUV}HV� �SKLOWUXP �OLVVH �HW �SODW� �IURQW �ODUJH �HW � �JUDQGHV �RUHLOOHV �EDVVHV �LPSODQW}HV�� �/ ,50
PRQWUH�XQH�DWURSKLH�F}U}EHOOHXVH��6HXOV���YDULDQWV�U}FXUUHQWV��GH�&$&1$�*��S�$OD���7KU�HW�S�0HW����9DO��VRQW�v�FH�MRXU�DVVRFL}V�v�FH�WDEOHDX
V}Y|UH�HW�SU}FRFH���&HV�YDULDQWV�VRQW�VLWX}V�DX�QLYHDX�GH�OD�SDUWLH�LQWUDFHOOXODLUH�GX�VHJPHQW�6��GHV�GRPDLQHV�SURW}LTXHV�,,�HW�,,,�UHVSHFWLYHPHQW��LOV
LPSDFWHQW�OD�IRQFWLRQ�GX�FDQDO�FDOFLTXH�HQ�FDXVDQW�XQH�DXJPHQWDWLRQ�VLJQL®FDWLYH�G DFWLYLW}�GX�FDQDO�HW�DWWHVWDQW�DLQVL�GH�O HHW�JDLQ�GH�IRQFWLRQ�
&H�FKDQJHPHQW�GH�SURSUL}W}V�GX�FDQDO�HQWUD�QHUDLW�XQH�DXJPHQWDWLRQ�GH�O H[FLWDELOLW}�QHXURQDOH�GHV�QR\DX[�F}U}EHOOHX[�SURIRQGV�

1RXV�FRQ®UPRQV�v�WUDYHUV�FHWWH�}WXGH��XQH�QRXYHOOH�HQWLW}�G DWD[LH�F}U}EHOOHXVH�DXWRVRPLTXH�GRPLQDQWH�v�G}EXW�SU}FRFH�OL}�DX�J|QH �&$&1$�*
DVVRFL}H�v�OD�SU}VHQFH�GH��GHX[�YDULDQWV�U}FXUUHQWV�v�HHW�JDLQ�GH�IRQFWLRQ�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 7KRPDV�6PRO

���������,PSOLFDWLRQ�GHV�IDPLOOHV�GH�SDWLHQWV�GDQV�OD�GHVFULSWLRQ�GX�V\QGURPH�0('��/��DSSRUW�GH�OD�EDVH�GH�GRQQmHV�*(1,'$
SRXU�OD�FDUDFWmULVDWLRQ�GH�V\QGURPH�UDUH

$XWHXUV��

5RVHOLQH�&DXPHV������-DPDO�*KRXPLG���������6\OYLH�0DQRXYULHU�+DQX���������-HDQ�/RXLV�0DQGHO���������)ORUHQW�&ROLQ������7KRPDV�6PRO�������

���&OLQLTXH�GH�*}Q}WLTXH��&+8�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLYHUVLW}�GH�/LOOH��/LOOH��)UDQFH
���,16(50�8������&156�805�������8QLY��6WUDVERXUJ��,*%0&��6WUDVERXUJ��)UDQFH
���86,$6��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,16(50�8������&156�805�������81,9��6WUDVERXUJ��,*%0&��6WUDVERXUJ��)UDQFH
���,QVWLWXW�GH�J}Q}WLTXH�P}GLFDOH��&+8�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���0('��/��*(1,'$�

5mVXPm��

/H�V\QGURPH�0('��/��OL}�v�GHV�YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�0('��/��HVW�FDUDFW}ULV}�SDU�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQ�UHWDUG�GH�ODQJDJH�HW
XQH�K\SRWRQLH��(QYLURQ����SDWLHQWV�VRQW�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�VFLHQWL®TXH�VHORQ�GHV�REVHUYDWLRQV�J}Q}WLTXHV�HW�QHXURORJLTXHV��$YHF�OH�VLWH
FROODERUDWLI�*(1,'$��OHV�IDPLOOHV�SHXYHQW�HQULFKLU�OD�GHVFULSWLRQ�SK}QRW\SLTXH�GH�FH�V\QGURPH�UDUH�

/HV�LQIRUPDWLRQV�SK}QRW\SLTXHV�SDUWDJ}HV�SDU�OHV�IDPLOOHV�0('��/�GDQV�OD�EDVH�GH�GRQQ}HV�*(1,'$�RQW�}W}�FRPSDU}HV�DX[�GRQQ}HV�GH�OD
OLWW}UDWXUH�D®Q�GH�SRXYRLU�PLHX[�G}®QLU�OHXUV�GL°FXOW}V�HW�DGDSWHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�

/HV�GHVFULSWLRQV�GH����SDWLHQWV�0('��/�G xJH�PR\HQ�GH����DQV�RQW�}W}�DQDO\V}HV��$XFXQ�SUREO|PH�P}GLFDO�PDMHXU�Q HVW��UDSSRUW}�SDU�����GHV
IDPLOOHV� �/HV �GL°FXOW}V �DVVRFL}HV �DX �ODQJDJH �H[SUHVVLI �VRQW �SU}VHQWHV �SRXU ������������ �GHV �SDWLHQWV �GH �SOXV �GH �� �DQV� �6HXOV �����GHV �SDWLHQWV
SRVV|GHQW�XQH�FRPPXQLFDWLRQ�YHUEDOH�FRPSU}KHQVLEOH�SDU�O HQWRXUDJH�DYHF�GHV�SUHPLHUV�PRWV�YHUV���DQV��/H�ODQJDJH�U}FHSWLI�HVW�FRQVLG}U}
FRPPH�PHLOOHXU�DYHF�XQH�ERQQH�FRPSU}KHQVLRQ�GDQV�������������GHV�FDV��/HV�SDWLHQWV�VRQW�G}FULWV�FRPPH�VRXULDQWV���������HW�VRFLDEOHV��������
/H�G}YHORSSHPHQW�PRWHXU�HVW�PDUTX}�SDU�XQH�WHQXH�DVVLVH�v����PRLV�HW�XQH�PDUFKH�DXWRQRPH�YHUV����PRLV�DYHF�LQVWDELOLW}�HW�IDWLJDELOLW}�SRXU
����GHV�SDWLHQWV��/HV�LQIHFWLRQV�25/�HW�OHV�DHFWLRQV�UHVSLUDWRLUHV�VHPEOHQW�IU}TXHQWHV�GDQV�OHV�SUHPL|UHV�DQQ}HV�GH�YLH�DYHF�Q}FHVVLW}�GH�SRVH
GH�GUDLQV�HW�GH�WUDLWHPHQW�GH�IRQG�SRXU�O DVWKPH��3DUPL�OHV�GL}UHQFHV�DYHF�OD�OLWW}UDWXUH��OHV�DQRPDOLHV�RSKWDOPRORJLTXHV�VRQW�SU}VHQWHV�FKH]���
��GHV�SDWLHQWV�FRQWUH�����DYHF�XQH�IRUWH�SU}YDOHQFH�GH�O K\SHUP}WURSLH�������HW�OD�Q}FHVVLW}�G DSSDUHLOODJH�������

*UxFH�v�O DSSRUW�GHV�IDPLOOHV�GDQV�OD�GHVFULSWLRQ�GHV�SDWLHQWV�0('��/�GDQV�*(1,'$��XQ�VXLYL�SDUWLFXOLHU�SRXUUDLW�~WUH�SURSRV}�RULHQW}�VXU�OHV
GL°FXOW}V�QHXURVHQVRULHOOHV��25/�HW�RSKWDOPRORJLTXH��HW�RUWKRS}GLTXHV��DLQVL�TXH�OH�G}YHORSSHPHQW�G RXWLOV�GH�FRPPXQLFDWLRQ�QRQ�YHUEDOH�



21&2*c1c7,48( 6WHOO\�%$//(7

���������:KROH�([RPH�6HTXHQFLQJ�RI�WXPRUV��:KDW�GLG�\RX�H[SHFW"

$XWHXUV��

6WHOO\�%$//(7������0}JDQH�%289(7������9LUJLQLH�%(51$5'������&DPLOOH�%(12,67������(YH�/$328%/(������7LSKDLQH�$'$0�'(�%($80$,6������%LUJLW
*(2(5*(5������/DXUHQFH�%58*,(5(6������*XGUXQ�6&+/(,(50$&+(5���������)UDQFN�%285'($87������*DHOOH�3,(5521����

���8QLW}�GH�*}Q}WLTXH�6RPDWLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���%LR�LQIRUPDWLTXH�FOLQLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���2QFRORJLH�3}GLDWULTXH�HW�GH�O
DGROHVFHQW��,QVWLWXW�*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���6HUYLFH�GH�3}GLDWULH��,QVWLWXW�*XVWDYH�5RXVV\��9,//(-8,)��)UDQFH
���6,5,&�5HFKHUFKH�7UDQVODWLRQQHOOH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���2QFRORJLH�3}GLDWULTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH

0RWV�FOHIV���&DQFHU�S}GLDWULTXH��UHFKXWH��([RPH��FRQVWLWXWLRQQHO��SU}GLVSRVLWLRQV��FRQVHLO�J}Q}WLTXH��FRQVHQWHPHQW��&DQFHU�*HQH�&HQVXV

5mVXPm��

/HV �SURMHWV �GH �V}TXHQ{DJH �PDVVLI �SHUPHWWHQW �G DYRLU �DFF|V �v �XQH �PXOWLWXGH �GH �GRQQ}HV �J}QRPLTXHV �DXVVL �ELHQ �DX �QLYHDX �WXPRUDO �TXH
FRQVWLWXWLRQQHO�

$LQVL��FHV�}WXGHV�SURVSHFWLYHV�GH�SUHXYH�GH�FRQFHSW�}YDOXHQW�HOOHV�OHV�SRVVLELOLW}V�GH�VWUDWL®HU�OH�WUDLWHPHQW�GHV�SDWLHQWV�VHORQ�OH�SUR®O�PRO}FXODLUH
GHV�WXPHXUV�HQ�UHFKXWH�RX�U}IUDFWDLUHV�GH�O HQIDQW�DX�PR\HQ�GH�OD�J}QRPLTXH�v�KDXW�G}ELW�

/ LGHQWL®FDWLRQ�GHV�WXPHXUV�SRWHQWLHOOHPHQW�VHQVLEOHV�v�XQH�PRO}FXOH�WK}UDSHXWLTXH�H[LVWDQWH�TXHO�TXH�VRLW�OH�W\SH�GH�FDQFHU�SHUPHW�G RSWLPLVHU�OD
SULVH�HQ�FKDUJH�GH�FHV�HQIDQWV�HW�DGROHVFHQWV�HQ�VLWXDWLRQ�G
}FKHF�WK}UDSHXWLTXH�

'DQV�FH�FDGUH��GHV�FRXSOHV�G ([RPH�WXPRUDO�HW�G ([RPH�FRQVWLWXWLRQQHO��RQW�}W}�DQDO\V}V�SDU�V}TXHQ{DJH�v�WU|V�KDXW�G}ELW��1*6���(Q���DQV��OHV
SUR®OV �J}QRPLTXHV �HW � �WUDQVFULSWRPLTXHV ��51$VHT� �LQGLYLGXHOV �GH �SU|V �GH ���� �SDWLHQWV �GRQW ���� �v �O ,QVWLWXW �&XULH �RQW �}W} �}WDEOLV ��SURJUDPPH
0$33<$&76���/HV�GRQQ}HV�FRQVWLWXWLRQQHOOHV�VHUYHQW�HVVHQWLHOOHPHQW�v�VRXVWUDLUH�OHV�SRO\PRUSKLVPHV�HW�YDULDQWV�SULY}V�GX�SDWLHQW��$LQVL��OHV
YDULDQWV �LPSOLTXDQW �GHV �J|QHV �QRQ �OL}V �RX �QRQ �LPSOLTX}V �GDQV �OH �SURFHVVXV �WXPRUDO ��&DQFHU �*HQH�&HQVXV �OLVW� �VRQW �®OWU}V� �&HSHQGDQW� �RXWUH �OHV
SRWHQWLHOOHV�FLEOHV�WK}UDSHXWLTXHV�HW�PDUTXHXUV�DQDO\V}V��GHV�YDULDWLRQV�SU}VHQWHV�GDQV�GHV�J|QHV�SRXYDQW�~WUH�DVVRFL}V�v�XQH�SU}GLVSRVLWLRQ
J}Q}WLTXH�FKH]�FHV�SDWLHQWV�VRQW�PLVHV�HQ�}YLGHQFH�GH�ID{RQ�e�IRUWXLWH�l�

/H�G}FDODJH�HQWUH�OD�VLJQDWXUH�GX�FRQVHQWHPHQW�HW�OH�UHQGX�GH�U}VXOWDWV�HVW�J}Q}UDOHPHQW�LPSRUWDQW��HW�DORUV�TXH�O REMHFWLI�SULQFLSDO�GH�O }WXGH�HVW
G LGHQWL®HU �GHV �FLEOHV �WK}UDSHXWLTXHV �GH �SDWLHQWV �HQ �VLWXDWLRQ �RQFRORJLTXH �JUDYH �G }FKDSSHPHQW �DX �WUDLWHPHQW� �OHV �DQDO\VHV �GH �O $'1
FRQVWLWXWLRQQHO �SHXYHQW �U}Y}OHU �GHV �LQIRUPDWLRQV �LQDWWHQGXHV� �FRQVLG}U}HV �FRPPH �VHFRQGDLUHV �PDLV �LPSRUWDQWHV� �'DQV �FH �FRQWH[WH� �XQH
FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH�HQWUH�ELRORJLVWHV��J}Q}WLFLHQV�HW�RQFR�K}PDWRS}GLDWUHV�GLVFXWDQW�OHV�U}VXOWDWV��HVW�HVVHQWLHOOH�D®Q�GH�OHV�UHVWLWXHU�GH
ID{RQ�DGDSW}H�v�FKDTXH�IDPLOOH�GDQV�OH�FDGUH�G XQ�FRQVHLO�J}Q}WLTXH�

'DQV�OH�FRQWH[WH�GH�OD�QRXYHOOH�ORL�GH�ELR}WKLTXH������IDFH�DX[�G}FRXYHUWHV�LQFLGHQWHV�HW�GHV�JUDQGV�SURMHWV�QDWLRQDX[�FRPPH�)UDQFH�0}GHFLQH
*}QRPLTXH ������ �O }WXGH �HW �O }YDOXDWLRQ �GH �FHV �J|QHV �GH �SU}GLVSRVLWLRQV �DX �FDQFHU �LGHQWL®}V �ORUV �G }WXGHV �WXPRUDOHV �RXYUHQW �OH �FKDPS
G LQIRUPDWLRQ �GLVSRQLEOH �v �SURSRVHU �DX[ �SDWLHQWV �HW �OHXU �IDPLOOH�

3LlFH�MRLQWH���:(6BRIBWXPRUVB:KDW�GLG�\RX�H[SHFWB®QDO�GRF



21&2*c1c7,48( 0DWKLOGH�*$<�%(//,/(

���������,V�%5&$��LQYROYHG�LQ�HDUO\�RQVHW�FRORUHFWDO�FDQFHU�ULVN"

$XWHXUV��

0DWKLOGH�*$<�%(//,/(���������0DXG�35,9$7���������0DWKLDV�&$9$,//(���������$OH[DQGUD�0$57,16������6DQGULQH�&$3872������&}OLQH�3(%5(/�5,&+$5'
��������6DQGULQH�9,$/$���������&DUROH�&256,1,������0LFKDHO�52'5,*8(6������1LFRODV�%$51,&+������<DQQLFN�%,'(7���������1DQF\�8+5+$00(5��������
<YHV�-HDQ�%,*121�������

���'}SDUWHPHQW�G
2QFRJ}Q}WLTXH��&HQWUH�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
���,16(50��8�����,PDJHULH�0RO}FXODLUH�HW�6WUDW}JLHV�7K}UDQRVWLTXHV��8QLYHUVLW}�&OHUPRQW�$XYHUJQH��&OHUPRQW�)HUUDQG��)UDQFH
���,16(50�8�����*HQRPLFV�DQG�3HUVRQDOL]HG�0HGHFLQH�LQ�&DQFHU�DQG�1HXURORJLFDO�'LVRUGHUV��81,528(1��1RUPDQGLH�8QLYHUVLW}��1RUPDQG\�&HQWUH
IRU�*HQRPLF�DQG�3HUVRQDOL]HG�0HGLFLQH��5RXHQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���6HUYLFH�GH�&\WRJ}Q}WLTXH�0}GLFDOH��&+8�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���,PDJHULH�0RO}FXODLUH�HW�6WUDW}JLHV�7K}UDQRVWLTXHV��8QLYHUVLW}�&OHUPRQW�$XYHUJQH��&OHUPRQW�)HUUDQG��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��XQLW}�G
RQFRJ}Q}WLTXH�FOLQLTXH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�0LFUREHV�,QWHVWLQ�,Q¯DPPDWLRQ�HW�6XVFHSWLELOLW}�GH�O
+�WH��0�L6+���,QVHUP�8������0�L6+��86&�,15$�������8QLYHUVLW}�&OHUPRQW
$XYHUJQH��&OHUPRQW�)HUUDQG��)UDQFH

0RWV�FOHIV���FRORUHFWDO�FDQFHU�ULVN��ELDOOHOLF�%5&$��YDULDQWV��)DQFRQL�DQHPLD��+%2&�V\QGURPH

5mVXPm��

%5&$��FRGHV�IRU�D�'1$�UHSDLU�SURWHLQ�LQYROYHG�LQ�KRPRORJRXV�UHFRPELQDWLRQ��+HWHUR]\JRXV�JHUPOLQH
SDWKRJHQLF�YDULDQWV�LQ�%5&$��DUH�LQYROYHG�LQ�KHUHGLWDU\�EUHDVW�DQG�RYDULDQ�FDQFHU��+%2&��V\QGURPH�DQG
ELDOOHOLF �SDWKRJHQLF �YDULDQWV �DUH �UHVSRQVLEOH �IRU �)DQFRQL �DQHPLD��)$�� �+HUH�ZH�UHSRUW �WZR�IDPLOLHV
KDUERXULQJ�ELDOOHOLF�%5&$��YDULDQWV�DQG�SUHVHQWLQJ�HDUO\�RQVHW�&5&�ZLWKRXW�VLJQV�RI�)$�

,Q�ERWK�IDPLOLHV��D�PXOWLJHQH�SDQHO�DQDO\VLV�ZDV�SURSRVHG�LQ�FRQWH[W�RI�HDUO\�RQVHW�FRORUHFWDO�FDQFHU�DQG
GLG�QRW�UHYHDO�DQ\�YDULDQW�LQ�WKH�PDMRU�JHQHV�NQRZQ�WR�EH�LQYROYHG�LQ�&5&�ULVN��005��$3&�087<+�
32/'��32/(��%035�$�60$'���DQG�LQ�WKUHH�DGGLWLRQDO�JHQHV�UHFHQWO\�GHVFULEHG�LQ�&5&�ULVN��17+/��
*5(0��DQG�51)����

,Q�WKH�ILUVW�IDPLO\��WZR�EURWKHUV�SUHVHQWHG�D�&5&�DW����DQG����\HDUV�ROG��2XU�DQDO\VLV�LGHQWLILHG�ELDOOHOLF
%5&$� �YDULDQWV �LQ �WKHVH �WZR �SUREDQGV� �WKH �SDWKRJHQLF �IUDPHVKLIW �DOWHUDWLRQ �F�����B����GHO�
S��/HX����/\VIV����LQ�H[RQ�����DQG�WKH�VSOLFH�YDULDQW�F�������*�!�$��%RWK�51$�DQG�PLQLJHQH�VSOLFLQJ
VWXGLHV�FRQILUPHG�WKDW�WKLV�ODWWHU�YDULDQW�UHVXOWV�LQ�WKH�VNLSSLQJ�RI�%5&$��H[RQ����

,Q�WKH�VHFRQG�IDPLO\��WKH�SUREDQG�SUHVHQWHG�D�&5&�DW����\HDUV�ROG�DQG�JHQHWLF�DQDO\VLV�UHYHDOHG�D
SDWKRJHQLF �QRQVHQVH �YDULDQW �F�����& �! �7� �S��*OQ����� �LQ �H[RQ ���� �DQG �DQ �LQ�IUDPH �LQVHUWLRQ
F���B��LQV$77��S��,OH��B3KH��LQV/HX��LQ�D�KLJKO\�FRQVHUYHG�DPLQR�DFLG�UHJLRQ�

,Q�WKHVH�WZR�IDPLOLHV� �QR�SDWLHQW�SUHVHQWHG�VLJQV�RI�)$��DQG�F\WRJHQHWLF�VWXGLHV�GLG�QRW�UHYHDO�DQ\
FKURPRVRPH�EUHDNDJH�RU�UDGLDO�IRUPV�VXJJHVWLYH�RI�)$�GLDJQRVLV�

,Q�ERWK�FDVHV�ZH�REVHUYHG�DQ�DVVRFLDWLRQ�LQ�WUDQV�EHWZHHQ�D�SDWKRJHQLF�YDULDQW�DQG�D�YDULDQW�RI�XQNQRZQ
VLJQLILFDQFH��DFFRUGLQJ�WR�WKH�$&0*�JXLGHOLQHV���7KHVH�ODWWHU�YDULDQWV�DUH�DEVHQW�RU�YHU\�UDUH�LQ�JHQHUDO
SRSXODWLRQ�GDWDEDVH��WKH\�KDYH�DQ�LPSDFW�RQ�%5&$��SURWHLQ�VWUXFWXUH�DQG�WKH\�FR�VHJUHJDWH�ZLWK�HDUO\
RQVHW�&5&�SKHQRW\SH�VXJJHVWLQJ�WKDW�WKH\�FRXOG�EH�K\SRPRUSKLF�YDULDQW�

$�VLPLODU�UHSRUW�RI�WZR�VLVWHUV�ZLWK�ELDOOHOLF�%5&$��YDULDQWV�DQG�&5&�SUHGLVSRVLWLRQ�ZDV�GHVFULEHG�E\
'HJURODUG�&RXUFHW�HW�DO����������%RWK�VLVWHUV�GHFODUH�&5&�DW����DQG����\HDUV�ROG�IRU�WKH�ILUVW�RQH�DQG�DW
���\HDUV�ROG�IRU�WKH�VHFRQG�RQH��*HQHWLF�DQDO\VLV�UHYHDOHG�D�SDWKRJHQLF�IUDPHVKLIW�YDULDQW�LQ�H[RQ���
�F�����B����GHO��DQG�D�PLVVHQVH�YDULDQW��F�����$�!�*��UHVXOWLQJ�LQSDUWLDO�VSOLFLQJ�GHIHFW�

������������7KLV�VWXG\�DQG�RXUV�VXJJHVW�WKDW�D�%5&$��SDWKRJHQLF�YDULDQW�DVVRFLDWHG�LQ�WUDQV�ZLWK�D
K\SRPRUSKLF�YDULDQW�FRXOG�FRQIHU�LQWHUPHGLDWH�RU�QR�)$�V\PSWRPV�EXW�LQVWHDG�EH�DVVRFLDWHG�ZLWK�D�KLJK
ULVN�RI�GHYHORSLQJ�&5&�



7KHVH�REVHUYDWLRQV�VXJJHVW �WKDW �%5&$�� �LQ �D �ELDOOHOLF �PDQQHU� �FRXOG�EH�LPSOLFDWHG�LQ �IDPLOLDO �&5&
LQKHULWDQFH��7KH\�DOVR�VKRZ�WKDW�PXOWLJHQH�SDQHO�WHVWLQJ�FDQ�UHYHDO�JHQHWLF�SUHGLVSRVLWLRQ��LUUHVSHFWLYH�WR
WKH�FOLQLFDO�IDPLOLDO�SKHQRW\SH��7KHUHE\��WKLV�NLQG�RI�DQDO\VLV�FRXOG�KHOS�XV�WR�EHWWHU�XQGHUVWDQG�JHQRW\SH�
SKHQRW\SH�FRUUHODWLRQV�DQG�GHWHUPLQH�LI �V\VWHPDWLF�FRORUHFWDO�VFUHHQLQJ�VKRXOG�EH�UHFRPPHQGHG�IRU
ELDOOHOLF�%5&$��YDULDQW�FDUULHUV�

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV������GRF[



6<1'520(6�0$/)250$7,)6 0$5,(�&/(0(1&($8

���������8Q�QRXYHDX�FDV�GX�V\QGURPH�GH�+RXOVWRQ�,URQWRQ�7HPSOH�DVVRFLm�h�XQH�GmOmWLRQ��T�����T���

$XWHXUV��

0DULH�&/(0(1&($8������&KOR}�38,61(<�'$.+/,������'LPD�-281,������1ROZHQQ�/(�6$&+(������1DGD�$1'(:,&.(/(�6(0$$1������5RPDLQ�',27�����
*}UDUG�7$&+'-,$1������$OLQH�5(&(9(85����

���+LVWRORJLH��HPEU\RORJLH�HW�F\WRJ}Q}WLTXH��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
���6HUYLFH�GH�U}DQLPDWLRQ�S}GLDWULTXH�HW�Q}RQDWDOH��+�SLWDO�%LF~WUH��.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���6\QGURPH�+RXVWRQ�,URQWRQ�7HPSOH��EO}SKDURSKLPRVLV�V\QGURPH��$&3$��)2;/�

5mVXPm��

(Q�������+RXOVWRQ��,URQWRQ�HW�7HPSOH�RQW�G}FULW�XQ�V\QGURPH�e�+,7V�l�TXL�DVVRFLH���XQH�FDUGLRSDWKLH��XQ�EO}SKDURSKLPRVLV��XQH�DQRPDOLH�UDGLDOH�HW
DQDOH��GDQV�XQH�IUDWULH��&H�V\QGURPH�HVW�HQ�OLHQ�DYHF�XQH�G}O}WLRQ�LQWHUFDODLUH�GX�EUDV�ORQJ�G XQ�FKURPRVRPH�����T�����1RXV�UDSSRUWRQV�XQ
GHX[L|PH �FDV �DYHF �FH �V\QGURPH �+,7V� �FRPSRUWDQW �� �XQ �EO}SKDURSKLPRVLV� �XQH �DQW}SRVLWLRQ �DQDOH �DVVRFL}H �v �XQH �®VWXOH �UHFWR�YDJLQDOH� �XQH
W}WUDORJLH�GH�)DOORW��XQH�PLFURF}SKDOLH��XQH�G\VPRUSKLH�IDFLDOH�HW�XQH�}SLOHSVLH�

/ DQDO\VH�HQ�$&3$�HHFWX}H�VXU�XQH�SXFH�$JLOHQW����.�D�PLV�HQ�}YLGHQFH�XQH�G}O}WLRQ�LQWHUFDODLUH�GX�EUDV�ORQJ�G XQ�FKURPRVRPH����HQ��T�����
T����GH����0E�GH�QRYR��HPSRUWDQW�GHV�J|QHV�20,0�GRQW�)2;/���6&2/&(���$75��&2;3'���16���HW�5<.��/H�e�EO}SKDURSKLPRVLV�V\QGURPH�l�RX�%3(6
GH�W\SH�,�HW�,,��D�}W}�UDSSRUW}�GDQV�GH�QRPEUHX[�FDV��LPSOLTXDQW�OH�J|QH�)2;/��GDQV�OD�U}JLRQ��T���

/ KDSORLQVX°VDQFH �GH �)2;/� �HVW �UHVSRQVDEOH �G XQH �W}WUDGH �FOLQLTXH ��%O}SKDURSKLPRVLV� �SWRVLV� �}SLFDQWKXV �LQYHUVXV �HW �W}O}FDQWKXV�� �'HV �VLJQHV
FOLQLTXHV�VXSSO}PHQWDLUHV�VRQW�GXV�v�XQ�V\QGURPH�GHV�J|QHV�FRQWLJXV�HQ�IRQFWLRQ�GH�OD�WDLOOH�GH�OD�PLFURG}O}WLRQ�

/D �G}O}WLRQ��T�����T���FKH]�QRWUH �SDWLHQWH �FRQFHUQH�SOXVLHXUV �J|QHV�SRXYDQW �~WUH �LPSOLTX}V �GDQV�OH �SK}QRW\SH�� �$75 �UHVSRQVDEOH �GH�OD
PLFURF}SKDOLH��GX�UHWDUG�PHQWDO�HW�GH�FURLVVDQFH���3&2/&(��LPSOLTX}�GDQV�OHV�FDUGLRSDWKLHV���&2;3'��D\DQW�XQ�U�OH�GDQV�OD�G\VPRUSKLH�IDFLDOH�HW
O }SLOHSVLH���16���UHVSRQVDEOH�GH�G\VPRUSKLH�IDFLDOH�HW�GH�FDUGLRSDWKLHV���5<.�v�O RULJLQH�GX�V\QGURPH�GH�6HFNHO�DVVRFLDQW�XQH�PLFURF}SKDOLH��XQH
SHWLWH�WDLOOH�HW�XQ�UHWDUG�PHQWDO���=,&���=,&���)2;/���%)63���5%3���(3+%���$75��753&���5<.�HW�$*75��RQW�}W}�UDSSRUW}V�FRPPH�}WDQW�OL}V�DX
G}YHORSSHPHQW�HPEU\RQQDLUH�

1RWUH �FDV �HVW �LGHQWLTXH �DX �FDV �SULQFHSV �G}FULW �SDU �+RXOVWRQ� �,URQWRQ �HW �7HPSOH �DYHF �GHV �PDOIRUPDWLRQV �DQR�J}QLWDOHV ��DQXV �DQW}SRV} �HW �®VWXOH
UHFWR�YDJLQDOH���/ DVVRFLDWLRQ�GX�%(36�v�XQH�DQRPDOLH�J}QLWDOH�LPSOLTXH�SRVVLEOHPHQW�XQ�J|QH�GX�G}YHORSSHPHQW�HPEU\RQQDLUH�GX�VLQXV�XURJ}QLWDO
HW�GHV�FDQDX[�GH�0XOOHU�v�O RULJLQH�GH�OD�IRUPDWLRQ�GX�WUDFWXV�J}QLWDO�I}PLQLQ�

/ }WXGH�G DXWUHV�FDV�SHUPHWWUDLW�GH�PLHX[�DSSU}KHQGHU�OD�FRPSOH[LW}�SK}QRW\SLTXH�GHV�SDWLHQWV�SU}VHQWDQW�GHV�G}O}WLRQV�LQWHUVWLWLHOOHV�FRPPH
FHOOH�SU}VHQW}H�SDU�QRWUH�SDWLHQW�



6<1'520(6�0$/)250$7,)6 &KORg�4XgOLQ

���������$�SURSRV�GH���FDV�GH�c�1DQLVPH�0LFURFmSKDOLTXH�f�DYHF�PXWDWLRQV�GDQV�OH�JlQH�3+*'+�

$XWHXUV��

&KOR}�4X}OLQ������3KLOLSSH�/RJHW������'RPLQLTXH�$XVVHO������0DLD�3URLV\������/DXUHQW�3DVTXLHU������6\OYLH�2GHQW������$QQLH�/DTXHUUL|UH������1LFRODV
&KDWURQ���������*DHWDQ�/HVFD���������3DWULFN�(GHU\����������$XGUH\�3XWRX[��������

���*}Q}WLTXH�&OLQLTXH��+�SLWDO�6XG��5HQQHV��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�GH�&\WRORJLH�3DWKRORJLTXHV��&+8�3RQWFKDLOORX��5HQQHV��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&OLQLTXH�/D�6DJHVVH��5HQQHV��)UDQFH
���'}SDUWHPHQW�GH�5DGLRORJLH�HW�G ,PDJHULH�0}GLFDOH��&+8�+�SLWDO�6XG��5HQQHV��)UDQFH
���*}Q}WLTXH�&OLQLTXH��&+8�+�SLWDO�VXG��5HQQHV��)UDQFH
���*}Q}WLTXH�&OLQLTXH��&+8�+�SLWDO�6XG��5HQQHV��)UDQFH
���/DERUDWRLUH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���,QVWLWXW�1HXURP\RJ|QH��(TXLSH�0}WDEROLVPH�}QHUJ}WLTXH�HW�G}YHORSSHPHQW�QHXURQDO��&156�805�������,16(50�8������8QLYHUVLW}�/\RQ����/\RQ�
)UDQFH
����(TXLSH�*(1'(9��,16(50�8�����&156�805�����8&%/���&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��/\RQ��)UDQFH

0RWV�FOHIV���G}IDXWV�GH�V\QWK|VH�GH�OD�/�6}ULQH��PLFURF}SKDOLH��1HX�/D[RYD��3+*'+��7D\EL�/LQGHU

5mVXPm��

,QWURGXFWLRQ �� �/HV �G}IDXWV �GH �V\QWK|VH �GH �OD �/�6}ULQH �VRQW �DVVRFL}V �v �GHV �SDWKRORJLHV �V}Y|UHV �GH
WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�DYHF�XQ�VSHFWUH�SK}QRW\SLTXH�ODUJH�DOODQW�GH�IRUPHV�SU}FRFHV�O}WDOHV
�V\QGURPH�GH�1HX�/D[RYD��v�GHV�IRUPHV�MXY}QLOHV�YRLUH�GH�O DGXOWH��HQ�SDVVDQW�SDU�GHV�IRUPHV�GH�O HQIDQW
SU}VHQWDQW �PLFURF}SKDOLH� �G}®FLHQFH �LQWHOOHFWXHOOH �V}Y|UH� �}SLOHSVLH �SU}FRFH �U}IUDFWDLUH �HW �W}WUDSDU}VLH
VSDVWLTXH�SURJUHVVLYH��&H�JURXSH�GH�SDWKRORJLHV�HVW�DVVRFL}�v�GHV�PXWDWLRQV�GDQV�OHV�WURLV�J|QHV�FRGDQW
OHV �HQ]\PHV �GH �OD �YRLH �GH �V\QWK|VH �GH �OD �/�6}ULQH �HW �FRPSUHQG �OH �G}®FLW �HQ ���SKRVSKRJO\F}UDWH
G}VK\GURJ}QDVH��PXWDWLRQV�GX�J|QH�3+*'+���OH�G}®FLW�HQ�SKRVSKRV}ULQH�DPLQRWUDQVI}UDVH��PXWDWLRQV�GX
J|QH�36$7�� �HW �OH �G}®FLW �HQ �SKRVSKRV}ULQH �SKRVSKDWDVH ��PXWDWLRQV �GX �J|QH �363+�� �1RXV �UDSSRUWRQV �OHV
REVHUYDWLRQV�GH���I�WXV�SU}VHQWDQW�XQ�SK}QRW\SH�GH�QDQLVPH�SULPRUGLDO�PLFURF}SKDOLTXH��SRUWHXUV�GH
PXWDWLRQV�GDQV�OH�J|QH�3+*'+�

&DV�FOLQLTXHV���)�WXV�����,0*�v����6$�SRXU�5&,8��PLFURF}SKDOLH�HW�DQRPDOLHV�GH�J\UDWLRQ��$�O DXWRSVLH��OH
I�WXV�SU}VHQWDLW�XQ�5&,8�KRPRJ|QH�DYHF�PLFURF}SKDOLH�PDMHXUH��XQ�UHWDUG�GH�PDWXUDWLRQ�RVVHXVH��XQ
V\QGURPH �G\VPRUSKLTXH� �XQH �DUWKURJU\SRVH �GLVWDOH� �XQH �FDWDUDFWH �FRQJ}QLWDOH �ELODW}UDOH �HW �XQH
PLFURF}SKDOLH�v�J\UDWLRQ�H[WU~PHPHQW�VLPSOL®}H��VDQV�WURXEOH�GH�OD�PLJUDWLRQ��DVVRFL}H�v�XQH�K\SRSODVLH
YHUPLHQQH��XQH�K\SRSODVLH�GHV�IDLVFHDX[�S\UDPLGDX[�HW�XQH�DJ}Q}VLH�SDUWLHOOH�GX�FRUSV�FDOOHX[��8Q�H[RPH
WULR�D�PLV�HQ�}YLGHQFH���PXWDWLRQV�SDWKRJ|QHV�GX�J|QH�3+*'+��v�O }WDW�K}W}UR]\JRWH�FRPSRVLWH��FKDFXQH
GHV�PXWDWLRQV�}WDQW�K}ULW}H�G XQ�SDUHQW��)RHWXV�����,0*�v����6$��FRXSOH�FRQVDQJXLQ��SRXU�5&,8�V}Y|UH�HW
KRPRJ|QH��DQRPDOLHV�F}U}EUDOHV��DJ}Q}VLH�GX�FRUSV�FDOOHX[��FHUYHOHW�SHWLW��UHWDUG�GH�J\UDWLRQ���YDUXV�G
XQ
SLHG�HW�HQVHOOXUH�QDVDOH�SHX�PDUTX}H��/H�I�WXV�SU}VHQWDLW�XQ�5&,8�KRPRJ|QH��XQ�UHWDUG�GH�PDWXUDWLRQ
RVVHXVH� �XQH�G\VPRUSKLH�IDFLDOH �HW �GHV�PDOSRVLWLRQV�GHV�H[WU}PLW}V� �,O �Q D �SDV�}W}�U}DOLV}�GH�Y}UL®FDWLRQ
DXWRSVLTXH��UHIXV�SDUHQWDO���8Q�H[RPH�HQ�WULR�D�PLV�HQ�}YLGHQFH�XQH�PXWDWLRQ�KRPR]\JRWH�GDQV�OH�J|QH
3+*'+�G}Mv�UDSSRUW}H�GDQV�OH�V\QGURPH�GH�1HX�/D[RYD�

'LVFXVVLRQ�&RQFOXVLRQ���/H�V\QGURPH�GH�1HX�/D[RYD��HVW�XQ�V\QGURPH�UDUH��O}WDO��DVVRFLDQW�XQ�5&,8�V}Y|UH�
XQH�PLFURF}SKDOLH��GHV�DQRPDOLHV�F}U}EUDOHV��DQRPDOLHV�GH�J\UDWLRQ��DJ}Q}VLH�GX�FRUSV�FDOOHX[��K\SRSODVLH
F}U}EHOOHXVH��DJ}Q}VLH�YHUPLHQQH��¤���XQH�G\VPRUSKLH�IDFLDOH��XQH�LFKW\RVH��GHV�FRQWUDFWXUHV�DUWLFXODLUHV�
GHV�DQRPDOLHV�RSKWDOPRORJLTXHV�HW�GHV�PDOIRUPDWLRQV�YLVF}UDOHV��0RLQV�GH����IRHWXV�DWWHLQWV�GH�V\QGURPH
GH �1HX�/D[RYD �OL} �DX �J|QH �3+*'+ �VRQW �UDSSRUW}HV �v �FH �MRXU� �1RXV �GLVFXWRQV �OH �FKHYDXFKHPHQW
SK}QRW\SLTXH�GH�FH�V\QGURPH�DYHF�OH�V\QGURPH�GH�7D\EL�/LQGHU�RX�023'�,�,,,��7$/6��20,0����������XQH
IRUPH �V}Y|UH �GH �QDQLVPH �SULPRUGLDO �PLFURF}SKDOLTXH �DYHF �DQRPDOLHV �F}U}EUDOHV �HQ �OLHQ �DYHF �GHV
PXWDWLRQV�GDQV�OH�J|QH�518�$7$&��GLDJQRVWLF�LQLWLDOHPHQW�VXVSHFW}�FKH]�FHV�I�WXV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 +RXGD�+DPGL�5R]g

���������/D�YRLH�127&+�UmJXOH�6KK�DX�FRXUV�GX�GmYHORSSHPHQW�GX�FHUYHDX�DQWmULHXU�FKH]�OHV�YHUWmEUmV

$XWHXUV��

+RXGD�+$0',�52=(���������0LFKHOOH�:$5(������+}O|QH�*8<2'2������$XU}OLH�5,==2������0D�O\V�583,1������/HVOLH�5$7,(������9}URQLTXH�'$9,'��������
9DO}ULH�'83(����

���805������&156��,QVWLWXW�GH�*}Q}WLTXH�HW�'}YHORSSHPHQW�GH�5HQQHV��8QLYHUVLW}�GH�5HQQHV����5HQQHV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�*}QRPLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���*UHQREOH�,QVWLWXW�GHV�1HXURVFLHQFHV��,QVHUP�8�����8QLYHUVLW}�*UHQREOH�$OSHV��*UHQREOH��)UDQFH

0RWV�FOHIV���6KK��1RWFK��KRORSURVHQF}SKDOLH��K\SRWKDODPXV��K\SRSK\VH��G}YHORSSHPHQW�FHUHEUDO��ROLJRJ}QLVPH

5mVXPm��

/ KRORSURVHQF}SKDOLH��+3(��HVW�XQH�SDWKRORJLH�GX�G}YHORSSHPHQW�GX�FHUYHDX�DQW}ULHXU�TXL�HVW�FDUDFW}ULV}H�SDU�XQ�G}IDXW�GH�VRQ�FOLYDJH�HQWUH�OH
�|PH�HW�OH���|PH�MRXU�GH�JHVWDWLRQ��(OOH�HVW�FDUDFW}ULV}H�SDU�XQH�K}W}URJ}Q}LW}�SK}QRW\SLTXH�HW�XQH�S}Q}WUDQFH�LQFRPSO|WH��0DOJU}�GHV�DYDQF}HV
QRWDEOHV� ���� �GHV �FDV �G
+3( �G
RULJLQH �J}Q}WLTXH �Q
RQW �SDV �GH �GLDJQRVWLF �PRO}FXODLUH� �(Q �HHW� �O
+3( �HVW �XQH �SDWKRORJLH �GX �G}YHORSSHPHQW
FRPSOH[H�TXL�DXUDLW�XQH�RULJLQH�ROLJRJ}QLTXH�

/H�PRUSKRJ|QH�6++�HVW�OD�SULQFLSDOH�PRO}FXOH�LPSOLTX}H�GDQV�O DSSDULWLRQ�GH�O +3(��6++�SHUPHW�OH�G}YHORSSHPHQW�GX�WXEH�QHXUDO�YHQWUDO��HW�SOXV
SDUWLFXOL|UHPHQW �GH�O K\SRWKDODPXV�DX�FRXUV �GHV �VWDGHV �SU}FRFHV �GX�G}YHORSSHPHQW �HPEU\RQQDLUH� �3RXU �UHPSOLU �VD �IRQFWLRQ�DX�G}EXW �GX
G}YHORSSHPHQW��6++�GRLW�~WUH�VWULFWHPHQW�H[SULP}�GH�PDQL|UH�G}®QLH�GDQV�OH�WHPSV�HW�GDQV�O HVSDFH��/HV�DSSURFKHV�J}Q}WLTXHV�FKH]�OD�VRXULV�RQW
U}Y}O}�SOXVLHXUV�YRLHV�GH�VLJQDOLVDWLRQ�LPSOLTX}HV�GDQV�FHWWH�U}JXODWLRQ�VWULFWH��PDLV�GHV�]RQHV�G
RPEUH�VXEVLVWHQW�QRWDPPHQW�HQ�FH�TXL�FRQFHUQH
OH�G}YHORSSHPHQW�GX�FHUYHDX�DQW}ULHXU�

/D�YRLH�127&+�D�}W}�SU}F}GHPPHQW�LPSOLTX}H�GDQV�O DSSDULWLRQ�G
+3(�FKH]�OHV�SDWLHQWV��1}DQPRLQV��OHV�P}FDQLVPHV�PRO}FXODLUHV�LPSOLTXDQW�OD
YRLH�127&+�GDQV�O
DSSDULWLRQ�GH�OD�SDWKRORJLH�UHVWDLHQW�v�}OXFLGHU��'DQV�FHWWH�}WXGH��QRXV�DYRQV�XWLOLV}�XQH�DSSURFKH�J}Q}WLTXH�FKH]�OD�VRXULV�HW
XQH�DSSURFKH�G
LQKLELWLRQ�FKLPLTXH�FKH]�OH�SRXOHW�SRXU�G}PRQWUHU�TXH�O
DFWLYDWLRQ�GH�OD�YRLH�127&+�HVW�Q}FHVVDLUH�DX�PDLQWLHQ�GH�O
H[SUHVVLRQ�GH
6KK�GDQV�XQH�]RQH�VS}FL®TXH�GX�FHUYHDX�DQW}ULHXU�YHQWUDO��O
K\SRWKDODPXV�DQW}ULHXU��1RXV�DYRQV�}JDOHPHQW�PRQWU}�TX XQH�LQKLELWLRQ�FLEO}H�GH�OD
YRLH�127&+�HQWUDLQH�XQH�K\SRSODVLH�GX�SURVHQF}SKDOH�

(Q®Q� �O XWLOLVDWLRQ �G XQ �PRG|OH �PXULQ �v �OD �IRLV �K\SRPRUSKH �SRXU �OD �YRLH �6++�HW �OD �YRLH �127&+�D �PRQWU} �O
DSSDULWLRQ �G
XQH �DQRPDOLH �GH �OD �OLJQH
P}GLDQH��(OOH�FRUUHVSRQG�v�XQH�PDOIRUPDWLRQ�GH�O RV�EDVLVSK}QR�GH�DVVRFL}H�v�XQH�G\VSODVLH�GH�OD�JODQGH�K\SRSK\VDLUH���GHV�DQRPDOLHV�TXL�VRQW
REVHUY}HV�FKH]�OHV�SDWLHQWV�+3(��&H�WUDYDLO�QRXV�D�GRQF�SHUPLV�GH�J}Q}UHU�XQ�PRG|OH�DQLPDO�UHSURGXLVDQW�XQH�IRUPH�G
+3(�TXL�UHSRVH�VXU�OD�GRXEOH
LQDFWLYDWLRQ�SDUWLHOOH�GH���YRLHV�GH�VLJQDOLVDWLRQ�PRO}FXODLUH�

/ HQVHPEOH�GH�FHV�U}VXOWDWV�QRXV�D�SHUPLV�GH�PRQWUHU�TXH�OD�YRLH�127&+�U}JXOH�O DFWLYLW}�6++�GDQV�OD�U}JLRQ�DQW}ULHXUH�GH�O K\SRWKDODPXV�
SHQGDQW�XQH�FRXUWH�IHQ~WUH�WHPSRUHOOH�GX�G}YHORSSHPHQW�F}U}EUDO��/D�YRLH�127&+�SHXW�GRQF�~WUH�DMRXW}H�v�OD�PXOWLWXGH�GH�U}JXODWHXUV�LPSOLTX}V
GDQV�OH�PDLQWLHQ�G XQH�DFWLYLW}�6++�FRPSDWLEOH�DYHF�XQ�G}YHORSSHPHQW�QRUPDO�GX�FHUYHDX��&HWWH�}WXGH�FRQWULEXH�v�FDUDFW}ULVHU�OHV�P}FDQLVPHV
PRO}FXODLUHV�TXL�VRQW�HQJDJ}V�GDQV�OHV�SDWKRORJLHV�FRPSOH[HV�v�WUDQVPLVVLRQ�ROLJRJ}QLTXH�



6<1'520(6�0$/)250$7,)6 0$5,(�/,1(�-$&48(0217

���������'HVFULSWLRQ�GxXQ�QRXYHDX�SDWLHQW�SRUWHXU�GxXQH�PXWDWLRQ�&'&���HW�mODUJLVVHPHQW�GX�VSHFWUH�SKmQRW\SLTXH�

$XWHXUV��

7LSKDQ\�/$85(16������0LUHLOOH�,5$%(������'RPLWLOOH�'8%2,6������0DULH�/LQH�-$&48(0217����

���8)�GH�*}Q}WLTXH�0}GLFDOH��&+8�/D�5}XQLRQ���VLWH�6W�3LHUUH��6W�3LHUUH��)UDQFH
���6(66$'��)RQGDWLRQ�3|UH�)DYURQ��6W�/RXLV��)UDQFH
���8)�GH�*}Q}WLTXH�0}GLFDOH��&+8�/D�5}XQLRQ���VLWH�6W�3LHUUH��6W�3LHUUH��5}XQLRQ

0RWV�FOHIV���&'&����V\QGURPH�GH�7DNHQRXFKL�.RVDNL��OLPLWDWLRQV�DUWLFXODLUHV�PXOWLSOHV��V\QGURPH�SRO\PDOIRUPDWLI��LPSHUIRUDWLRQ�DQDOH

5mVXPm��

/HV �PXWDWLRQV �GX �J|QH �&'&�� �RQW �}W} �G}FULWHV �HQ �SDWKRORJLH �FRQVWLWXWLRQQHOOH �KXPDLQH �HQ ������ �LQLWLDOHPHQW �DYHF �XQ �WDEOHDX �GH
PDFURWKURPERF\WRS}QLH�V\QGURPLTXH��OH�V\QGURPH�GH�7DNHQRXFKL�.RVDNL��SXLV�FKH]����SDWLHQWV�DX�SK}QRW\SH�K}W}URJ|QH��,O�HVW�FDUDFW}ULV}�SDU
XQH�WU|V�JUDQGH�YDULDELOLW}���DXFXQ�VLJQH�FOLQLTXH�QH�VHPEOH�FRQVWDQW��FH�TXL�HQ�UHQG�OH�GLDJQRVWLF�FLEO}�SDUWLFXOL|UHPHQW�GL°FLOH��0DUWLQHOOL�HW�DO��RQW
FODVV}�OHV�PXWDWLRQV�HQ���JURXSHV�HQ�IRQFWLRQ�GH�OHXU�ORFDOLVDWLRQ�HW�GH�OHXU�LPSDFW��PDLV�FHWWH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH��Q H[SOLTXH�SDV
FRPSO|WHPHQW�OD�YDULDELOLW}�G H[SUHVVLRQ�

/HV�SULQFLSDX[�VLJQHV�FOLQLTXHV�UDSSRUW}V�VRQW�XQH�G\VPRUSKLH�IDFLDOH��GHV�DQRPDOLHV�F}U}EUDOHV�YDUL}HV��XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQH�VXUGLW}�
XQ�UHWDUG�VWDWXUDO��XQH�PLFURF}SKDOLH�HW�GHV�DQRPDOLHV�LPPXQR�K}PDWRORJLTXHV��8Q�WDEOHDX�SRO\PDOIRUPDWLI�HVW�}JDOHPHQW�G}FULW��DLQVL�TXH�GHV
DQRPDOLHV�O\PSKDWLTXHV�

1RXV�UDSSRUWRQV�LFL�OH�FDV�G XQ�JDU{RQ�GH����DQV��FRQQX�GHSXLV�OD�S}ULRGH�DQW}QDWDOH�SRXU�XQH�DPELJX�W}�VH[XHOOH��XQH�PLFURF}SKDOLH�HW�XQH
DJ}Q}VLH�U}QDOH�JDXFKH��RS}U}�DSU|V�OD�QDLVVDQFH�G XQ�K\SRVSDGLDV��G XQH�FU\SWRUFKLGLH�HW�G XQH�LPSHUIRUDWLRQ�DQDOH��TXL�SU}VHQWH�XQH�G\VPRUSKLH
IDFLDOH� �XQH �DWWHLQWH �FRJQLWLYH �K}W}URJ|QH� �XQH �LQVX°VDQFH �Y}ODLUH� �XQH �VXUGLW} �PL[WH �O}J|UH �DSSDUHLOO}H �HW �GHV �OLPLWDWLRQV �DUWLFXODLUHV �PXOWLSOHV
QRW}HV �G|V �O xJH �GH �� �DQV� �TXL �Q RQW �SDV �VHPEO} �}YROXWLYHV �VXU �OD �GXU}H �GX �VXLYL� �LQGXLVDQW �XQH �J~QH �IRQFWLRQQHOOH �VLJQL®FDWLYH� �6RQ �LPDJHULH
F}U}EUDOH�PRQWUH�XQH�DWURSKLH�GH�OD�VXEVWDQFH�EODQFKH�S}ULYHQWULFXODLUH��6RQ�DWWHLQWH�K}PDWRORJLTXH�VH�U}VXPH�v�XQH�DQLVRWKURPERF\WRVH�HW�GH
UDUHV�PDFURWKURPERF\WHV��VDQV�WKURPERS}QLH�

/HV�H[SORUDWLRQV�DQW}QDWDOHV�Q DYDLHQW�SDV�}W}�VRXKDLW}HV��$SU|V�SOXVLHXUV�DQQ}HV�GH�VXLYL�HW�G H[DPHQV�SRVW�QDWDX[�LQIUXFWXHX[��FDU\RW\SH�
UHFKHUFKH�GH�V\QGURPH�GH�6PLWK�/HPOL�2SLW]��GH�V\QGURPH�$75;��GH�PDODGLH�GH�VXUFKDUJH��&*+�DUUD\���OD�U}DOLVDWLRQ�G XQ�:(6�D�SHUPLV�OD�PLVH�HQ
G XQH�PXWDWLRQ�K}W}UR]\JRWH�IDX[�VHQV�GX�J|QH�&'&����YUDLVHPEODEOHPHQW�GH�QRYR��S|UH�G}F}G}��

$�FH�MRXU����DXWUHV�FDV�VXU�OHV����UDSSRUW}V�VRQW�SRUWHXUV�GH�OD�P~PH�PXWDWLRQ���QL�O LPSHUIRUDWLRQ�DQDOH�QL�OHV�FRQWUDFWXUHV�DUWLFXODLUHV�QH�VRQW
G}FULWHV��3DUPL�OHV�SDWLHQWV�SRUWHXUV�G XQH�DXWUH�PXWDWLRQ�GH�FH�J|QH��VHXOH�XQH�FDPSWRGDFW\OLH�HVW�U}SHUWRUL}H��1}DQPRLQV��OD�OHFWXUH�DWWHQWLYH
GHV�GRQQ}HV�VXSSO}PHQWDLUHV�SHUPHW�GH�UHWURXYHU�FKH]���DXWUHV�SDWLHQWV�OD�QRWLRQ�GH�FRQWUDFWXUHV�LQW}UHVVDQW�XQH�RX�SOXVLHXUV�DUWLFXODWLRQV�DXWUHV
TXH�OHV�GRLJWV��

����������������1RXV�G}FULYRQV�XQ�QRXYHDX�SDWLHQW�SRUWHXU�G XQH�PXWDWLRQ�GX�J|QH�&'&���DYHF�XQ�WDEOHDX�WU|V�PDOIRUPDWLI�HW�GHV�OLPLWDWLRQV�DUWLFXODLUHV
DX��HU�SODQ��1RXV�FRPSDURQV�QRWUH�FDV�v�FHX[�GH�OD�OLWW}UDWXUH�HW�FRQ®UPRQV�O H[WU~PH�YDULDELOLW}�GX�WDEOHDX�FOLQLTXH��1RXV�}ODUJLVVRQV�OH�VSHFWUH
SK}QRW\SLTXH�HW�PHWWRQV�O DFFHQW�VXU�XQ�QRXYHDX�V\PSW�PH��IDLVDQW�GH�&'&�� �XQ�QRXYHDX�J|QH�LPSOLTX}�GDQV�OHV�OLPLWDWLRQV�DUWLFXODLUHV
V\QGURPLTXHV�
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���������'HV�PXWDWLRQV�GmOmWlUHV�GDQV�OH�JlQH�$/'+�/��VXJJlUHQW�XQH�QRXYHOOH�FDXVH�GH�V\QGURPH�QHXUR�LFKW\RVLTXH

$XWHXUV��

&DWK\�6$55(7������,PHQ�'25%2=������(OHRQRUG�(<0$5'�3,(55(������&KULVWLQH�)5$1&$11(7������1DWDOLD�.583(1.2������2GLOH�%2(63)/8*�7$1*8<
�����6HUJH\�$�.583(1.2����

���3}GLDWULH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���1HXURS}GLDWULH��$3+3��+RSLWDO�5REHUW�'HEU}��3$5,6��)UDQFH
���F\WRJHQHWLTXH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���*HQHWLTXH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���1XWULWLRQ�5HVHDUFK�,QVWLWXW��8QLYHUVLW\�1RUWK�&DUROLQD�&KDSHO�+LOO��&+$3(/�+,//��(WDWV�8QLV

0RWV�FOHIV���,FKW\RVH��GH®FLHQFH�LQWHOOHFWXHOOH��OHXFRG\VWURSKLH��IRUP\OWHWUDK\GURIRODWH�GHVK\GURJHQDVH

5mVXPm��

/HV�V\QGURPHV�QHXUR�LFKW\RVLTXHV�VRQW�XQ�JURXSH�GH�PDODGLHV�J}Q}WLTXHV�UDUHV�FRPSUHQDQW�GHV�WURXEOHV�GX�P}WDEROLVPH�OLSLGLTXH��GHV�DQRPDOLHV
GX�WUDQVSRUW�Y}VLFXODLUH�LQWUDFHOOXODLUH�RX�GH�OD�V\QWK|VH�JO\FRSURW}LTXH��1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�SDWLHQW�SU}VHQWDQW�XQ�V\QGURPH�QHXUR�
LFKW\RVLTXH�DYHF�G}®FLHQFH�LQWHOOHFWXHOOH� �OHXFRG\VWURSKLH�HW �LFKW\RVH�SUXULJLQHXVH�FRQJ}QLWDOH�DVVRFL}�v�GHV�PXWDWLRQV�G}O}W|UHV�GDQV�$/'+�/�
�DOGHK\GH�GHK\GURJHQDVH�IDPLO\�PHPEHU�/����&H�J|QH�FRGH�SRXU�OD�IRUP\OWHWUDK\GURIRODWH�GHVK\GURJHQDVH��)+'��PLWRFKRQGULDOH��$�SDUWLU�GHV
FXOWXUHV�GH�®EUREODVWHV�LVVXHV�GX�SDWLHQW��QRXV�DYRQV�SX�G}PRQWUHU�TXH�OD�SHUWH�GH�FHWWH�HQ]\PH�LQGXLVDLW�XQH�SHUWH�GH�IRQFWLRQ�PLWRFKRQGULDOH
DHFWDQW�G XQH�SDUW�OD�PRUSKRORJLH�PLWRFKRQGULDOH��G DXWUH�SDUW�OD�EHWD�R[\GDWLRQ�GHV�DFLGHV�JUDV��DFFXPXODWLRQ�GHV�G}ULY}V�GHV�DF\OFDUQLWLQHV�HW
GHV�LQWHUP}GLDLUHV�GX�F\FOH�GX�.UHEV��GLPLQXWLRQ�GH�OD�SURGXFWLRQ�G $73�HW�DXJPHQWDWLRQ�G $'3�$03�LQGLTXDQW�XQ�IDLEOH�LQGH[�}QHUJ}WLTXH���/D�U}�
H[SUHVVLRQ �GH �O HQ]\PH �)+' �IRQFWLRQQHOOH �GDQV �OHV �FHOOXOHV �G}®FLHQWHV �SHUPHWWDLW �GH �UHVWDXUHU �OD �PRUSKRORJLH �PLWRFKRQGULDOH �HW �OH �SUR®O
P}WDEROLTXH �GHV �®EUREODVWHV �LGHQWLTXHV �v �FHX[ �GHV �VXMHWV �VDLQV� �&HWWH �}WXGH �VXJJ|UH �O LPSRUWDQFH �G $/'+�/� �GDQV �OH �PDLQWLHQ �GH �OD �IRQFWLRQ
PLWRFKRQGULDOH�HW�VRQ�LPSOLFDWLRQ�GDQV�OH�SK}QRW\SH�GX�SDWLHQW�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 6RUD\D�6$.+,

���������0$1�%��&'*���XQ�GmVRUGUH�FRQJmQLWDO�GH�OD�JO\FRV\ODWLRQ�GH�GLDJQRVWLF�GL|FLOH

$XWHXUV��

6RUD\D�6$.+,������6DPXHO�:(+%,������%HUWUDQG�,6,'25������%HQMDPLQ�&2*1(������7URVW�'(7/()������1LNROHWW�6=$%2������6DQGULQH�98,//$80,(5�
%$5527���������7KLHUU\�'835(���������.DWHOO�3(2&
+������6RSKLH�&+2/(7������)UDQ{RLV�)(1$,//(������1DWKDOLH�6(7$������&KULVWLQH�087,������$51$8'
%581((/�������

���6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH�HW�&HOOXODLUH��$3�+3�+�SLWDO�%LFKDW��3DULV��)UDQFH
���6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�$QGU}�0LJQRW��9HUVDLOOHV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���8QLW}�GH�J}Q}WLTXH�KXPDLQH��/DERUDWRLUH�&HUED��6DLQW�2XHQ�O
$XP�QH��)UDQFH
���,16(50�805�������,16(50��3DULV��)UDQFH
���805�������&($��,16(50��3DULV��)UDQFH
���8QLW}�GH�J}Q}WLTXH�FRQVWLWXWLRQQHOOH��+�SLWDO�$QGU}�0LJQRW��9HUVDLOOHV��)UDQFH
���,16(50�805������}TXLSH����,16(50��3DULV��)UDQFH

0RWV�FOHIV���0$1�%���'}®FLHQFH�LQWHOOHFWXHOOH��&'*�V\QGURPH��JO\FRPLTXH��WUDQVIHUULQH��HQGR�EHWD�1�DFHW\OJOXFRVDPLQLGDVH�+

5mVXPm��

,QWURGXFWLRQ �� �/HV �G}VRUGUHV �FRQJ}QLWDX[ �GH �OD �JO\FRV\ODWLRQ ��&'*� �VRQW �XQ �JURXSH �GH �PDODGLHV �J}Q}WLTXHV �UDUHV �OL}HV �v �XQ �G}®FLW �GH �OD
JO\FRV\ODWLRQ�GHV�SURW}LQHV�HW�GHV�OLSLGHV��3DUPL�OHV�&'*��OH�0$1�%��&'*��G}®FLW�HQ�DOSKD�����PDQQRVLGDVH��HVW�UHODWLYHPHQW�IU}TXHQW�DYHF�SOXV�GH
�� �FDV �GLDJQRVWLTX}V �GDQV �OH �PRQGH� �2Q �UHWURXYH �FKH] �OHV �0$1�%��&'* �XQ �WDEOHDX �FOLQLTXH �DVS}FL®TXH �v �SU}GRPLQDQFH �QHXURORJLTXH� �/HXU
G}SLVWDJH�ELRFKLPLTXH�SDU�OHV�WHFKQLTXHV�XVXHOOHV�HVW�VRXYHQW�GL°FLOH�HW�SHX�FRQWULEXWLI�

0DWmULHO�HW�PmWKRGH���/HV���SDWLHQWV�RQW�}W}�DGUHVV}V�SRXU�VXVSLFLRQ�GH�0$1�%��&'*�DSU|V�:(6��GDQV�OH�FDGUH�GH�O H[SORUDWLRQ�G XQH�G}®FLHQFH
LQWHOOHFWXHOOH��',��LQH[SOLTX}H��&HV�GHX[�SUHPLHUV�FDV�IUDQ{DLV�VRQW�XQ�JDU{RQ�GH���DQV��3W���HW�XQH�®OOH�GH���DQV��3W����/ DQDO\VH�JO\FRPLTXH�GH�OHXU
V}UXP�D�LQFOXV�XQH�}OHFWURSKRU|VH�FDSLOODLUH��(&��GH�OD�WUDQVIHUULQH��7UI���XQH�}OHFWURSKRU|VH��'�GHV�JO\FRSURW}LQHV�V}ULTXHV�HW�GHV�}WXGHV�SDU
VSHFWURP}WULH�GH�PDVVH�GHV�1�JO\FDQHV�FLUFXODQWV�OLE}U}V�DSU|V�GL}UHQWHV�GLJHVWLRQV�HQ]\PDWLTXHV�

5mVXOWDWV���&OLQLTXHPHQW��OHV���SDWLHQWV�SU}VHQWDLHQW�XQ�WDEOHDX�QHXURORJLTXH�DYHF�XQH�',��XQ�UHWDUG�JOREDO�GX�G}YHORSSHPHQW�HW�XQH�K\SRWRQLH�
FRPPH�O HQVHPEOH�GHV�FDV�G}FULWV��,O�D�}W}�}JDOHPHQW�QRW}�XQ�EDYDJH�G��v�XQH�K\SRWRQLH�EXFFR�IDFLDOH�HW�Q D\DQW�MDPDLV�}W}�G}FULW�SDU�DLOOHXUV��6 LO
}WDLW �LQFRQVWDQW �FKH]�OH �3W�� �LO �HVW �DSSDUX�LPSRUWDQW �HW �FRQWLQX�FKH]�OH �3W�� �'HV�G\VPRUSKLHV�HW �GHV�DWWHLQWHV�RVW}R�DUWLFXODLUHV �DVVRFLDQW
SODJLRF}SKDOLH�HW�K\SHUOD[LW}�}WDLHQW�}JDOHPHQW�SU}VHQWHV��/H�3W���DYDLW�XQH�RE}VLW}�WURQFXODLUH�FRPPH�OD�SOXSDUW�GHV�FDV�G}FULWV��DORUV�TXH�OH�3W�
DYDLW�XQ�,0&�QRUPDO��/HXU�,50�F}U}EUDOH�HW�OHXUV�ELODQV�ELRORJLTXHV�Q RQW�SDV�UHWURXY}�G DQRPDOLH�QRWDEOH�

$SU|V�:(6��OD�FDXVDOLW}�GH���YDULDQWV�GX�J|QH�0$1�%��D�}W}�VXVSHFW}H��&KH]�OH�3W��GH�SDUHQWV�FRQVDQJXLQV��XQH�PXWDWLRQ�KRPR]\JRWH�F�����*�!
$��S��*OX���/\V��D�}W}�WURXY}H��3RXU�OH�3W���OH�YDULDQW�F�����&�!�*��S��&\V���7US��D�}W}�K}ULW}�GX�S|UH��HW�OH�YDULDQW�F����&�!�7��S��*OQ����GH�OD
P|UH��&HV�YDULDQWV�Q RQW�MDPDLV�}W}�G}FULWV�HW�QH�VRQW�SDV�U}SHUWRUL}V�GDQV�OHV�EDVHV�GH�GRQQ}HV�GH�613�

/HV�DQDO\VHV�GH�OD�JO\FRV\ODWLRQ�SDU�(&�HW�}OHFWURSKRU|VH��'�RQW�PRQWU}�XQH�DQRPDOLH�DSSDUHPPHQW�UHVWUHLQWH�v�OD�7UI�DYHF�DXJPHQWDWLRQ�LVRO}H
GH�OD�IUDFWLRQ�WUL�VLDO\O}H��/ DQDO\VH�SDU�VSHFWURP}WULH�GH�PDVVH�GHV�JO\FDQHV�V}ULTXHV�DSU|V�GLJHVWLRQ�v�OD�31*DVH�Q D�SDV�PRQWU}�G DQRPDOLH
WDQGLV�TXH�FHOOH�U}DOLV}H�DSU|V�GLJHVWLRQ�SDU�O HQGRJO\FDQDVH�+�D�U}Y}O}�XQ�SUR®O�VLJQDWXUH�SRXU�OH�0$1�%��&'*�

�

&RQFOXVLRQ �� �(Q�UDLVRQ�GH�O DEVHQFH�GH�VS}FL®FLW}�GH�VHV�VLJQHV�FOLQLTXHV� �OH �0$1�%��&'*�GRLW �~WUH�V\VW}PDWLTXHPHQW�HQYLVDJ}�GHYDQW�XQH�',
LQH[SOLTX}H��/ DSSRUW�GHV�GL}UHQWV�ODERUDWRLUHV�HVW�PDMHXU��TXH�FH�VRLW�SRXU�OH�G}SLVWDJH��OH�GLDJQRVWLF�PRO}FXODLUH��PDLV�DXVVL�SRXU�OH�VXLYL�GHV
IDPLOOHV�v�ULVTXH��8Q�GLDJQRVWLF�SU}QDWDO�D�}W}�U}DOLV}�SRXU�OD�IDPLOOH�GX�3W���/H�I�WXV�}WDQW�SRUWHXU�KRPR]\JRWH�GH�OD�PXWDWLRQ��XQH�,0*�D�SX�~WUH
SURSRV}H�

3LlFH�MRLQWH���$EVWUDFW�0$1�%��&'*�6RUD\D�$VVLVHV�7RXUV�GRF[
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6DUDK�)XQWRZLH]

���������5HWRXU�G
H[SmULHQFH���/H�FRQVHLO�JmQmWLTXH�HQ�)UDQFH�HW�HQ�,VUDoO

$XWHXUV��

6DUDK�)XQWRZLH]������9DUGLHOOD�0(1,(5������-R�O�=ORWRJRUD����

���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��+DGDVVDK�(LQ�.HUHP��MHUXVDOHP��,VUD�O

0RWV�FOHIV���FRQVHLO�J}Q}WLTXH��)UDQFH��,VUD�O��GLDJQRVWLF�DQWHQDWDO��RQFRJ}Q}WLTXH

5mVXPm��

&RQVHLOO|UH�HQ�J}Q}WLTXH�v�3DULV�SHQGDQW����DQV��MH�VXLV�SDUWLH�HQ�,VUD�O��1H�SRXYDQW�SDV�FRQVXOWHU�VDQV�XQ�QLYHDX�GH�ODQJXH�}OHY}�HW�XQH
UHFRQQDLVVDQFH�GH�PRQ�GLSO�PH��M
DVVLVWH�HQ�WDQW�TX
REVHUYDWULFH�GHSXLV���PRLV�DX[�FRQVXOWDWLRQV�GH�J}Q}WLTXH�SU}QDWDOH�HW�G
RQFRJ}Q}WLTXH�DX
VHUYLFH�GH�J}Q}WLTXH�GH�O K�SLWDO�+DVVDGDK�(LQ�NHUHP�v�-}UXVDOHP�HQ�,VUD�O��0D�SUDWLTXH�IUDQ{DLVH�HW�PHV�REVHUYDWLRQV�DX�VHLQ�GH�FH�VHUYLFH�PH
SHUPHWWHQW�GH�IDLUH�XQ�UHWRXU�G H[S}ULHQFH�FRPSDUDWLYH�v�SOXVLHXUV�QLYHDX[��FRPPH�O
RUJDQLVDWLRQ�QDWLRQDOH��OD�SODFH�GX�FRQVHLOOHU�HQ�J}Q}WLTXH�
O
DQDPQ|VH��TXHVWLRQV�VXU�OHV�RULJLQHV�J}RJUDSKLTXHV�VS}FL®TXH�HQ�IRQFWLRQ�GHV�SRSXODWLRQV��HW�OHV�®QDQFHPHQWV�GHV�DQDO\VHV�J}Q}WLTXHV�

*HQHWLFV�FRXQVHORU�LQ�3DULV�IRU����\HDUV��,�PRYH�WR�,VUDHO��,�FDQ�QRW�FRQVXOW�ZLWKRXW�D�KLJK�OHYHO�RI�ODQJXDJH�DQG�UHFRJQLWLRQ�RI�P\�GLSORPD��,�DWWHQG
DV�DQ�REVHUYHU�IRU���PRQWKV�DW�FRQVXOWDWLRQV�RI�SUHQDWDO�JHQHWLFV�DQG�RQFRJHQHWLFV�DW�WKH�JHQHWLFV�GHSDUWPHQW�RI�+DVVDGDK�(LQ�.HUHP�+RVSLWDO�LQ
-HUXVDOHP�LQ�,VUDHO��0\�IUHQFK�SUDFWLFH�DQG�P\�REVHUYDWLRQV�ZLWKLQ�WKLV�VHUYLFH�DOORZ�PH�WR�PDNH�D�UHWXUQ�RI�FRPSDUDWLYH�H[SHULHQFH�RQ�VHYHUDO
OHYHOV �OLNH �WKH �QDWLRQDO �RUJDQL]DWLRQ� �WKH �SODFH �RI �WKH �FRXQVHORU �LQ �JHQHWLFV� �WKH �DQDPQHVLV ��TXHVWLRQV �DERXW �JHRJUDSKLF �RULJLQV �VSHFL®F �WR
SRSXODWLRQV� �DQG �IXQGLQJ �IRU �JHQHWLF �DQDO\]HV�
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.KDGLMD�/$+/28�/$)25(7

���������5HWHQWLVVHPHQW�SV\FKRORJLTXH�GX�6\QGURPH�Gx(KOHUV�'DQORV�YDVFXODLUH�w�3URMHW�5(3(5(�w

$XWHXUV��

.KDGLMD�/$+/28�/$)25(7������-HDQ�0LFKDHO�0$==(//$������6DOPD�$'+$0������0LFKD�O�)5$1.������$UPHOOH�$5128;������;DYLHU�-(81(0$,75(�����
-XOLHWWH�$/%8,6621����

���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV���8�)��GH�3V\FKRORJLH�HW�3V\FKLDWULH�GH�/LDLVRQ�HW�G 8UJHQFHV��$VVLVWDQFH�3XEOLTXH���+�SLWDX[
GH�3DULV��+832��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV���'}SDUWHPHQW�GH�*}Q}WLTXH���$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��+832��+�SLWDO
(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��+832��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV�
)UDQFH
���8QLW}�GH�5HFKHUFKH�&OLQLTXH��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��+832��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV���'}SDUWHPHQW�GH�*}Q}WLTXH���)DFXOW}�GH�P}GHFLQH�3DULV�'HVFDUWHV��8QLYHUVLW}�GH�3DULV��
$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��+832��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�%LRORJLH�HW�3DWKRORJLH�GHV�7XPHXUV��&HQWUH�*HRUJHV�)UDQFRLV�/HFOHUF��'LMRQ��)UDQFH

0RWV�FOHIV���LPSDFW�SV\FKRORJLTXH��V\QGURPH�G
(KOHUV�'DQORV�YDVFXODLUH��TXDOLW}�GH�YLH��DQ[L}W}

5mVXPm��

,QWURGXFWLRQ

/H �V\QGURPH�G (KOHUV�'DQORV �YDVFXODLUH ��6('Y� �HVW �XQH �SDWKRORJLH �J}Q}WLTXH �UDUH �GXH �v �XQH �PXWDWLRQ �GX �J|QH �&RO�$�� �GH �WUDQVPLVVLRQ
DXWRVRPLTXH�GRPLQDQWH��/HV�FRPSOLFDWLRQV�DUW}ULHOOHV�HW�GLJHVWLYHV�VRQW�SRWHQWLHOOHPHQW�V}Y|UHV��/H�SURMHW�5(3(5(��SURMHW�LQWHUGLVFLSOLQDLUH�GH
6FLHQFHV�+XPDLQHV�HW�6RFLDOHV��D�SRXU�EXW�G }YDOXHU�OH�UHWHQWLVVHPHQW�SURIHVVLRQQHO��SV\FKRORJLTXH�HW�GH�O (UUDQFH�GLDJQRVWLTXH�GDQV�OH�6('Y�
2EMHFWLI

/H�YROHW�SV\FKRORJLTXH�D�SRXU�EXW�G }YDOXHU�O LPSDFW�SV\FKRORJLTXH�GX�GLDJQRVWLF�GH�6('Y��FKH]�OHV�SDWLHQWV�SDUWLFLSDQW�v�O }WXGH�5(3(5(�

0}WKRGHV

���SDWLHQWV�����IHPPHV���������xJ}V�HQ�PR\HQQH�GH����DQV��h������DQV��RQW�UHPSOL�GHV�TXHVWLRQQDLUHV�G DXWR�}YDOXDWLRQ�GH�TXDOLW}�GH�YLH��6)�����
+$'��DQ[L}W}�HW�G}SUHVVLRQ���0,1,��WURXEOH�SDQLTXH�HW�DJRUDSKRELH��HW�LPSDFW�WUDXPDWLTXH�GH�O DQQRQFH�GLDJQRVWLTXH��,(6�5��

5}VXOWDWV

/HV�VFRUHV�PR\HQV�GH�TXDOLW}�GH�YLH�v�OD�6)����}FKHOOH�GH���v������VRQW�GH������h�������FRPSRVDQWH�SK\VLTXH��HW�GH������h�������FRPSRVDQWH
PHQWDOH��

�����GHV�SDWLHQWV�RQW�XQ�VFRUH�VXS}ULHXU�v�OD�YDOHXU�VHXLO�GH�O }FKHOOH�G DQ[L}W}�+$'�$�
�����GHV�SDWLHQWV�RQW�XQ�VFRUH�VXS}ULHXU�v�OD�YDOHXU�VHXLO�GH�O }FKHOOH�GH�G}SUHVVLRQ�+$'�'�
�����GHV�SDWLHQWV�UDSSRUWHQW�GHV�DWWDTXHV�GH�SDQLTXH������XQ�WURXEOH�SDQLTXH��HW�����XQH�DJRUDSKRELH�DX�0,1,�

�����GHV�SDWLHQWV�SU}VHQWHQW�SOXVLHXUV�V\PSW�PHV�GH�VWUHVV�SRVW�WUDXPDWLTXH�HW������XQ�}WDW�GH�VWUHVV�SRVW�WUDXPDWLTXH�v�O ,(6�5�

$XFXQH�GL}UHQFH�VLJQL®FDWLYH�Q
HVW�REVHUY}H�HQWUH�KRPPHV�HW�IHPPHV��SRXU�FKDFXQH�GHV�YDULDEOHV�SV\FKRORJLTXHV�}YDOX}HV�

&RQFOXVLRQ

/D�IU}TXHQFH�}OHY}H�GX�WURXEOH�DQ[LHX[��GX�WURXEOH�SDQLTXH�HW�GH�O DJRUDSKRELH��DLQVL�TXH�GHV�V\PSW�PHV�GH�VWUHVV�SRVW�WUDXPDWLTXH�LQFLWH�DX
G}SLVWDJH�V\VW}PDWLTXH�GH�FHV�WURXEOHV�D®Q�GH�OHV�WUDLWHU�

/ DQDO\VH �GHV �FRUU}ODWLRQV �DYHF �OHV �DXWUHV �YDULDEOHV �GX �SURMHW ��(UUDQFH �HW �UHWHQWLVVHPHQW �VRFLR�SURIHVVLRQQHO� �SHUPHWWUD �XQH �PHLOOHXUH
FRPSU}KHQVLRQ�GHV�IDFWHXUV�DVVRFL}V�



21&2*c1c7,48( DXGUH\�UHPHQLHUDV

���������$XWRPDWLVDWLRQ�GX�SURFHVV�GH�VmTXHQkDJH�PDVVLI�HQ�SDUDOOlOH�DX�ODERUDWRLUH�GxRQFRJmQmWLTXH�PROmFXODLUH�GH�OxLQVWLWXW
SDROL�FDOPHWWHV

$XWHXUV��

$XGUH\�5HPHQLHUDV������9LRODLQH�%RXUGRQ������$QQH�6RSKLH�$ODU\������7HWVXUR�1RJXFKL������+DJD\�6RERO����

���/DERUDWRLUH�G
2QFRJ}Q}WLTXH�0RO}FXODLUH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
���ODERUDWRLUH�G
RQFRJ}Q}WLTXH�PRO}FXODLUH��LQVWLWXW�SDROL�FDOPHWWHV��0$56(,//(��)UDQFH

0RWV�FOHIV���630��1*6��DXWRPDWLVDWLRQ

5mVXPm��

$YHF�OD�PLVH�HQ�SODFH�GX�V}TXHQ{DJH�PDVVLI�HQ�SDUDOO|OH��603��v�O ,3&�HQ�������OD�UHFKHUFKH�V}TXHQWLHOOH�HW�XQLWDLUH�GH�PXWDWLRQV�D�}W}�UHPSODF}H
SDU�O }WXGH�GX�VWDWXW�PXWDWLRQQHO�G XQ�SDQHO�GH�J|QHV�RULHQW}�VXU�XQH�WK}PDWLTXH�P}GLFDOH�SU}FLVH���&HWWH�G}PDUFKH�D�SHUPLV�G DP}OLRUHU�OD
TXDOLW}�GHV�U}VXOWDWV�SDU�XQH�PHLOOHXUH�H[KDXVWLYLW}��OH�G}ODL�GH�UHQGX�HW�GRQF�LQ�nQH�OD�SULVH�HQ�FKDUJH�GX�SDWLHQW��3DU�OD�VXLWH��GDQV�XQH�YRORQW}
SHUPDQHQWH�G H°FLHQFH��OH�ODERUDWRLUH�G RQFRJ}Q}WLTXH�PRO}FXODLUH�D�U}¯}FKL�v�XQH�RSWLPLVDWLRQ�GX�¯X[�SDU�DXWRPDWLVDWLRQ�GHV�}WDSHV�WHFKQLTXHV�
�

3RXU�FH�SURFHVV�GH�603��QRXV�QRXV�VRPPHV�PXQLV�G XQ�0LVHT�,//80,1$�HQ�FRPSO}PHQW�GHV���URERWV�GH�GLVWULEXWLRQ�+$0,/721�G}Mv�SU}VHQWV��/H
FLUFXLW�}WDLW�VHPL�DXWRPDWLV}�FDU�OHV�URERWV�+$0,/721�QH�SRXYDLHQW�~WUH�XWLOLV}V�TXH�SRXU�FHUWDLQHV�}WDSHV�

3RXU�OH�SDVVDJH�v�XQ�FLUFXLW�WRWDOHPHQW�DXWRPDWLV}��QRXV�DYRQV�RSW}�SRXU�XQH�PLVH�v�GLVSRVLWLRQ�GH���URERWV�3(5.,1�(/0(5�HQ�FROODERUDWLRQ�DYHF�OD
VRFL}W}�6RSKLD�*HQHWLFV�

�

&HWWH �RUJDQLVDWLRQ �Q D �SDV �J}Q}U} �XQ �JDLQ �GH �WHPSV �WHFKQLTXH �v �SURSUHPHQW �SDUOHU� �(Q �HHW� �OD �PDMRULW} �GHV �SKDVHV �GX �FLUFXLW � �VRQW
LQFRPSUHVVLEOHV��6HXOHV�OHV�}WDSHV�GH�ODYDJHV�GX�PDW}ULHO�ELRORJLTXH�v�O DLGH�GH�ELOOHV�PDJQ}WLTXHV�RQW�SX�~WUH�UDFFRXUFLHV��&HSHQGDQW��JUxFH�v
O DXWRPDWLVDWLRQ��OH�WHPSV�GH�WUDYDLO�GHV�WHFKQLFLHQV�D�}W}�RSWLPLV}��(Q�GLPLQXDQW�OH�WHPSV�FRQVDFU}�v�OD�SDUWLH�WHFKQLTXH�GX�603��OHV�SRVWHV�RQW�SX
~WUH�U}RUJDQLV}V�HW�OHV�WHFKQLFLHQV�RQW�SX�G}YHORSSHU�GH�QRXYHOOHV�FRPS}WHQFHV��QRWDPPHQW�VXU�OH�YHUVDQW�LQIRUPDWLTXH��U}FXS}UDWLRQ�HW�DQDO\VH
SU}OLPLQDLUH�GHV�GRQQ}HV���DP}OLRUDQW�DLQVL�OHV�G}ODLV�GH�OD�SKDVH�SRVW�DQDO\WLTXH�

/HV�DYDQWDJHV�GH�O DXWRPDWLVDWLRQ�RQW�}W}�

��O KRPRJ}Q}LVDWLRQ�GHV�SRROV�GH�OLEUDLULHV�HQWUDLQDQW�XQH�GLPLQXWLRQ�GX�QRPEUH��GHV�}FKHFV�WHFKQLTXHV��GRQF�OLPLWDQW�G }YHQWXHOV�UHSDVVDJHV�HW
SDU�FRQV}TXHQW�}YLWHU�GHV�UHWDUGV�GH�UHQGX

�OD�V}FXULVDWLRQ�GX�SURFHVV�HQ�U}GXLVDQW�OH�QRPEUH�GH�WUDQVIHUWV�GH�PDW}ULHO�ELRORJLTXH�GDQV�FHUWDLQHV�}WDSHV�GX�FLUFXLW�SRXU�PLQLPLVHU�OHV�ULVTXHV
G HUUHXU�

/H�VHXO�LQFRQY}QLHQW�LGHQWL®}�SRXU��O DXWRPDWLVDWLRQ�D�}W}�OH�VXUFRXW�GH�OD�PDQLS�SDU�SDWLHQW��&HOXL�FL�D�}W}��}YDOX}�v����¦�SDU�SDWLHQW�

(Q�FRQFOXVLRQ��O DXWRPDWLVDWLRQ�GHV�}WDSHV�GX�603�D�SHUPLV�O DP}OLRUDWLRQ�HW�OD�V}FXULVDWLRQ�GX�SURFHVV�DYHF�XQH�GLPLQXWLRQ�GHV�G}ODLV�WRXW�HQ
U}SRQGDQW�DX[�H[LJHQFHV�GH�TXDOLW}�OL}H�v�O REWHQWLRQ�G XQH�DFFU}GLWDWLRQ�VHORQ�OD�QRUPH�,62������GHSXLV�������
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;HQLD�/DW\SRYD

���������/HV�HQMHX[�GX�GmSLVWDJH�JmQmWLTXH�SUmFRQFHSWLRQQHO�HQ�)UDQFH���mWXGH�TXDOLWDWLYH

$XWHXUV��

(XJ}QLH�+RDUDX���������9DO}ULH�%RQQHDX���������0DWKLOGH�1L]RQ������;}QLD�/DW\SRYD���������6W}SKDQH�%}]LHDX������*X\�0LQJXHW������0DXUR�7XUULQL�����
0DXG�-RXUGDLQ���������%HUWUDQG�,VLGRU�������

���'}SDUWHPHQW�GH�0}GHFLQH�*}Q}UDOH��8QLYHUVLW}�GH�1DQWHV��1DQWHV��)UDQFH
���865�������0DLVRQ�GHV�6FLHQFHV�GH�O
+RPPH�$QJH�*XHSLQ��1DQWHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��8QLW}�GH�*}Q}WLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���&HQWHU�IRU�+XPDQ�'LVHDVH�0RGHOLQJ��'XNH�8QLYHUVLW\�0HGLFDO�&HQWHU��'XUKDP��(WDWV�8QLV
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
�����(FROH�GHV�0LQHV��1DQWHV��)UDQFH
���'URLW�HW�&KDQJHPHQW�6RFLDO�805�������0DLVRQ�GHV�6FLHQFHV�GH�O
+RPPH�$QJH�*X}SLQ��8QLYHUVLW}�GH�1DQWHV��1DQWHV��)UDQFH
���O LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���G}SLVWDJH�J}Q}WLTXH�SU}FRQFHSWLRQQHO��SDWKRORJLH�J}Q}WLTXH�U}FHVVLYH��P}GHFLQH�GH�OD�UHSURGXFWLRQ

5mVXPm��

/H�G}SLVWDJH�J}Q}WLTXH�SU}FRQFHSWLRQQHO�HVW�GLVSRQLEOH�GDQV�GH�QRPEUHX[�SD\V�HW�HVW�DFWXHOOHPHQW�GLVFXW}�HQ�)UDQFH�GDQV�OH�FRQWH[WH�GH�OD
U}YLVLRQ�GHV�ORLV�GH�ELR}WKLTXHV��/H�G}SLVWDJH�J}Q}WLTXH�SU}FRQFHSWLRQQHO�VRXO|YH�GH�QRPEUHXVHV�LQWHUURJDWLRQV�P}GLFDOHV��}WKLTXHV��HW�VRFL}WDOHV�
/ REMHFWLI�GH�QRWUH�}WXGH�}WDLW�GH�G}WHUPLQHU�OHV�GL}UHQWV�HQMHX[�GX�G}SLVWDJH�J}Q}WLTXH�SU}FRQFHSWLRQQHO�

/D�P}WKRGRORJLH�D�FRQVLVW}�v�U}DOLVHU���HQWUHWLHQV�LQGLYLGXHOV�HW���HQWUHWLHQV�FROOHFWLIV�VXLYLV�G XQH�DQDO\VH�KRUL]RQWDOH�HW�YHUWLFDOH�GHV�GRQQ}HV�
1RXV �DYRQV �U}DOLV} �GHX[ �HQWUHWLHQV �GH �IDPLOOHV �D\DQW �O H[S}ULHQFH �GX �KDQGLFDS� �GHX[ �HQWUHWLHQV �DYHF �GHV �H[SHUWV �VFLHQWL®TXHV �GX �VXMHW �HW �WURLV
HQWUHWLHQV �FROOHFWLIV �� �XQ �HQWUHWLHQ �GH �P}GHFLQV �GH �GL}UHQWHV �VS}FLDOLW}V� �XQ �HQWUHWLHQ �LQWUD�FRPLW} �}WKLTXH �HW �XQ �HQWUHWLHQ �GH �FKHUFKHXUV �HQ
VFLHQFHV�KXPDLQHV�HW�VRFLDOHV�

/HV�GL}UHQWV�SRLQWV�GH�YXH�VH�VRQW�DY}U}V�FRPSO}PHQWDLUHV�LQYLWDQW�v�SRXUVXLYUH�OH�G}EDW�G}SDVVDQW�OHV�IURQWL|UHV�GHV�GLVFLSOLQHV�SURIHVVLRQQHOOHV
HW�QRQ�SURIHVVLRQQHOOHV��/HV�HQTX~W}V�H[SULPDLHQW�O LPSRUWDQFH�GX�IDLW�TXH�OH�G}SLVWDJH�UHVWH�XQ�FKRL[�OLEUH�HW�}FODLU}�PDLV�FH�FKRL[�QH�SHXW�VH
U}GXLUH�v�XQH�OLEHUW}�LQGLYLGXHOOH�GDQV�OD�PHVXUH�R��O H[LVWHQFH�P~PH�GH�FH�WHVW�D�XQH�YDOHXU�QRUPDWLYH��/ HQMHX�}FRQRPLTXH�GX�WHVW�HVW�DSSDUX
FRPPH�XQ�G}WHUPLQDQW �PDMHXU �H[SOLTXDQW �VRQ�G}YHORSSHPHQW� �/HV �SDUWLFLSDQWV �V LQWHUURJHDLHQW �VXU �O XWLOLVDWLRQ�GHV�GRQQ}HV�J}Q}WLTXHV�HW
FUDLJQDLHQW�XQH�G}ULYH�HXJ}QLVWH��/HV�SDWKRORJLHV�v�UHFKHUFKHU��O DFFHVVLELOLW}�DX�WHVW��VRQ�HQFDGUHPHQW�HW�OH�U�OH�GX�P}GHFLQ�J}Q}UDOLVWH�}WDLHQW
VDQV�FRQVHQVXV��,O�HVW�IRQGDPHQWDO�G DP}OLRUHU�UDSLGHPHQW�O LQIRUPDWLRQ�UHODWLYH�DX�G}SLVWDJH�J}Q}WLTXH�SU}FRQFHSWLRQQHO�GH�OD�SRSXODWLRQ�HW
G RUJDQLVHU�OHV�FRQGLWLRQV�G DFF|V�v�FH�WHVW�D®Q�TXH�OHV�IXWXUV�SDUHQWV�SXLVVHQW�VH�IRUJHU�XQ�DYLV�}FODLU}�HW�G}FLGHU�OLEUHPHQW�G \�DYRLU�UHFRXUV�RX
QRQ�

3LlFH�MRLQWH���/HV�HQMHX[�GX�GH�SLVWDJH�JH�QH�WLTXH�SUH�FRQFHSWLRQQHO�HQ�)UDQFH�GRF[



1(852*c1c7,48( /$85$�0$5<

���������'mzFLHQFH�LQWHOOHFWXHOOH�VDQV�mSLOHSVLH�HW�YDULDQWV�SDWKRJlQHV�GDQV�OH�JlQH�.&14����mODUJLVVHPHQW�GX�VSHFWUH
SKmQRW\SLTXH�GxXQH�FDQDORSDWKLH�JUiFH�DX�+76�

$XWHXUV��

/DXUD�0$5<������(OVD�1285,6621������&ODLUH�)(*(5������&ODLUH�5(',1������%HUWUDQG�,6,'25������*D�WDQ�/(6&$������7KLHUU\�%,//(77(�'(�9,//(0(85
�����'RURWK}H�9,//(������%RULV�.(5(1������$OH[DQGUD�$)(1-$5����������&}FLOH�&,(87$�:$/7,�������'HWOHI�75267�������-HDQ�/RXLV�0$1'(/�����
%}Q}GLFWH�*(5$5'������(OLVH�6&+$()(5�������$P}OLH�3,721����

���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'HSDUWPHQW�RI�7UDQVODWLRQDO�0HGLFLQH�DQG�1HXURJHQHWLFV��,*%0&��,OONLUFK��)UDQFH
���8QLW}�GH�*}Q}WLTXH�&OLQLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDX[�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDX[�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�&KURPRVRPLTXH��&+8�3DULV�*+�/D�3LWL}�6DOS~WUL|UH�&KDUOHV�)RL[���+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH�HW�*}Q}WLTXH���&5�&HUYHOHW��+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����*}Q}WLTXH�P}GLFDOH�HW�FOLQLTXH��+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����,QVWLWXW�/HMHXQH��,QVWLWXW�/HMHXQH��3DULV��)UDQFH
����&(5%$�+($/7+&$5(��&(5%$�+($/7+&$5(��3DULV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��rSLOHSVLH��1*6��.&14���&DQDORSDWKLH

5mVXPm��

,QWURGXFWLRQ���/pXWLOLVDWLRQ�HQ�URXWLQH�GX�VhTXHQfDJH�KDXW�GhELW��+76��GDQV�OpH[SORUDWLRQ�GHV�hWLRORJLHV
GH�OD�GhILFLHQFH�LQWHOOHFWXHOOH��',��LVROhH��DVVRFLhH�d�OD�FUhDWLRQ�GH�SURMHWV�FROODERUDWLIV�LQWHUQDWLRQDX[��RQW
SHUPLV�GpDPhOLRUHU�OH�WDX[�GLDJQRVWLF�GDQV�FHV�FRKRUWHV�GH�SDWLHQWV��'HV�DSSURFKHV�QRQ�ELDLVhHV��H[RPH
RX�:*6��RQW�hJDOHPHQW�SHUPLV�GphODUJLU�OH�VSHFWUH�SKhQRW\SLTXH�GHV�SDWKRORJLHV�DVVRFLhHV�d�GHV�JgQHV
GhFULWV�SUhDODEOHPHQW��&H�WUDYDLO�GhFULW���SDWLHQWV�SUhVHQWDQW�XQH�',�LVROhH�HW�SRUWHXUV�GpXQ�YDULDQW�GH
FODVVH �� �GDQV �OH �JgQH �.&14�� �XQ �JgQH �DVVRFLh �d �OphSLOHSVLH �LQIDQWLOH �EhQLJQH ��%)16� �RX �d �XQH
HQFhSKDORSDWKLH�hSLOHSWLTXH�GH�VXUYHQXH�SUhFRFH��(2((��

0DWeULHOV�HW�0eWKRGHV���4XDWUH�SDWLHQWV��DGUHVVhV�d�QRWUH�ODERUDWRLUH�SRXU�',�LVROhH��RQW�hWh

GLDJQRVWLTXhV�SDU�+76�FLEOh��8Q�DSSHO�d�FROODERUDWLRQ�YLD�*HQH0DWFKHU�D�SHUPLV�GH�UhFROWHU�OHV�GRQQhHV
FOLQLFR�ELRORJLTXHV�GH���DXWUHV�SDWLHQWV��GLDJQRVWLF�SDU�H[RPH���/HV�RXWLOV�LQ�VLOLFR�6,)7��9(3��8QL3URW�
3\0RO�RQW�hWh�XWLOLVhV�SRXU�SUhGLUH�OD�SDWKRJhQLFLWh�GHV�YDULDQWV�HW�OHV�FKDQJHPHQWV�VWUXFWXUDX[�LQGXLWV�

5eVXOWDWV���/peJH�GHV�SDWLHQWV�DX�GLDJQRVWLF�hWDLW�FRPSULV�HQWUH���PRLV�HW���DQV��8Q�SDWLHQW�D�SUhVHQWh
WURLV �FULVHV�FRQYXOVLYHV�K\SHUWKHUPLTXHV� �OHV�FLQT�DXWUHV�QpDYDLHQW�DXFXQH�PDQLIHVWDWLRQ�hSLOHSWLTXH�
$XFXQ�SDWLHQW�QH�SUhVHQWDLW�GpDFWLYLWh�LFWDOH�d�Op((*��,OV�SUhVHQWDLHQW�XQH�',�OhJgUH�d�VhYgUH�DYHF�XQH
GhILFLHQFH�SUhGRPLQDQW�VXU�OH�ODQJDJH��+\SRWRQLH�HW�WUDLWV�DXWLVWLTXHV�hWDLHQW�IUhTXHQWV����HW���FDV���7RXV
OHV�SDWLHQWV�SRUWDLHQW�XQ�YDULDQW�IDX[�VHQV�GDQV�.&14���4XDWUH�GH�FHV�YDULDQWV�PRGLILDLHQW�OH�PiPH
UhVLGX��$UJ�����PRGLILFDWLRQ�GhMd�UDSSRUWhH�GDQV�Op(2((���7RXV�OHV�YDULDQWV�hWDLHQW�WUgV�FRQVHUYhV�HW
SUhGLWV�GhOhWgUHV��/H�YDULDQW�hWDLW�GH�QRYR�GDQV���FDV��KhULWh�GDQV���FDV��3RXU�hWXGLHU�OD�FRUUhODWLRQ
SKhQRW\SH�JhQRW\SH��QRXV�DYRQV�UDVVHPEOh�WRXV�OHV�YDULDQWV�SDWKRJgQHV�SUhDODEOHPHQW�UDSSRUWhV���!
������1RXV�DYRQV�PRQWUh�TXH�OHV�YDULDQWV�IDX[�VHQV�GDQV�OHV�VHJPHQWV�6���+��HW�6��GH�OD�SURWhLQH�VRQW
VLJQLILFDWLYHPHQW�DVVRFLhV�d�Op(2((��$XFXQ�GHV�YDULDQWV�UHWURXYhV�FKH]�QRV�SDWLHQWV�QphWDLHQW�VLWXhV�GDQV
FHV�GRPDLQHV��7RXWHIRLV��LO�H[LVWH�XQ�IRUW�FKHYDXFKHPHQW�HQWUH�OHV�YDULDQWV�UHVSRQVDEOHV�Gp(2((��FHX[
GRQQDQW�XQH�%)16�HW�FHX[�FDXVDQW�XQH�',�LVROhH���SUgV�GH�����GHV�YDULDQWV�SDWKRJgQHV�VRQW�UHVSRQVDEOHV
d�OD�IRLV�GH�%)16�HW�Gp(2((�HW�����GHV�FDV�IDPLOLDX[�UDSSRUWhV�PRQWUHQW�XQH�YDULDELOLWh�SKhQRW\SLTXH
LQWUDIDPLOLDOH�

&RQFOXVLRQ���1RXV�DYRQV�GhPRQWUh�TXH�OD�',�LVROhH�IDLW�hJDOHPHQW�SDUWLH�GX�VSHFWUH�SKhQRW\SLTXH�GHV
SDWKRORJLHV�OLhHV�d�.&14��PDLV�TXpLO�QpHVW�SDV�SRVVLEOH�GH�GhILQLU�GH�FRUUhODWLRQV�JhQRW\SH�SKhQRW\SHV
FODLUHV��8QH�VHFRQGH�YDULDWLRQ�SDWKRJgQH��OH�FXPXO�GH�YDULDQWV�UDUHV�RX�GpDXWUHV�IDFWHXUV�H[WULQVgTXHV



SRXUUDLHQW�H[SOLTXHU�XQH�WHOOH�YDULDELOLWh�SKhQRW\SLTXH��&HSHQGDQW��FH�WUDYDLO�PRQWUH�OpLQWhUiW�GphWXGLHU
OHV�JgQHV�UHVSRQVDEOHV�GpHQFhSKDORSDWKLHV�hSLOHSWLTXHV�FKH]�GHV�SDWLHQWV�SUhVHQWDQW�XQH�',�LVROhH�



*c1c7,48(�78025$/( +RVVDP�+LODO�(O�,GULVVL

���������*mQmWLTXH�GX�FDQFHU�FRORUHFWDO�GH�OD�SRSXODWLRQ�0DURFDLQH���UHYXH�GH�OD�OLWWmUDWXUH

$XWHXUV��

+LQG�'HKEL���������+RVVDP�+LODO�(O�,GULVVL������2XP�.DOWRXP�$LW�%RXMPLD������%RXFKD�E�*D]]D]������0HKGL�.DUNRXUL����

���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��&DVDEODQFD��0DURF��&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG���&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�&DVDEODQFD�0DURF��&$6$%/$1&$��0DURF
���,QVWLWXW�G
DQDO\VH�*}Q}WLTXH��*HQGDUPHULH�5R\DOH��5DEDU��0DURF
���/DERUDWRLUH�G
$QDWKRPRSDWKRORJLH��&+8�,EQ�5RFKG��&$6$%/$1&$��0DURF

0RWV�FOHIV���0<+��005��.5$6��%5$)��07+)5��/(,'(1�)DFWRU��15$6��3����3���DQG�FRORUHFWDO�FDQFHU�0RURFFR�

5mVXPm��

&RORUHFWDO�FDQFHU��&5&��LV�D�PDMRU�FDXVH�RI�FDQFHU�PRUELGLW\�DQG�PRUWDOLW\�LQ�WKH�ZRUOG��7KH�OLWHUDWXUH�UHYLHZ�UHYHDOHG�WKDW�WKH�PRVW�FRPPRQ
JHQHWLF�DEQRUPDOLWLHV�LQ�WKLV�FDQFHU�DUH��$3&��.5$6��S����15$6��3����3���JHQHV�DQG�ORVV�RI�KHWHUR]\JRVLW\��/2+��

2EMHFWLYHV�

7R�RXU�.QRZOHGJH��WKLV�LV�WKH�®UVW�VWXG\�WKDW�JLYHV�D�KROLVWLF�SLFWXUH�RI�JHQHWLF�VWXGLHV�WR�GHVFULEH�JHQHWLF�PDUNHUV�DQG�WKHLU�IUHTXHQF\�LQ�0RURFFDQ
SRSXODWLRQ�

0HWKRGV�

$�SURIRXQG�UHVHDUFK�LQ�6FLHQFH'LUHFW�DQG�3XE0HG�RI�DUWLFOHV�WUHDWHG�FRORUHFWDO�FDQFHU�LQ�0RURFFR��WKLV�UHVHDUFK�EDVHG�RQ�WKHVH�IROORZLQJ�NH\ZRUGV�
FRORUHFWDO�0RURFFR��FRORQ�FDQFHU�0RURFFR��DQG�UHFWXP�FDQFHU�0RURFFR�

5HVXOWV�

:H�IRXQG�RQO\�HOHYHQ�UHVHDUFK�DUWLFOHV�RQ�JHQRPLF�DOWHUDWLRQ�RI�0<+��005��.5$6��15$6��3����3����%5$)��07+)5��DQG�/(,'(1�)DFWRUV�*HQHV�

3LlFH�MRLQWH���5HYXH�3U�GRF[



6<1'520(6�0$/)250$7,)6 3LHUUH�%,7281

���������5mDUUDQJHPHQW�FKURPRVRPLTXH�FRPSOH[H�GDQV�OD�UmJLRQ��S�����GX�:ROI�+LUVFKRUQ�FKH]�XQH�zOOHWWH�GH���PRLV

$XWHXUV��

3LHUUH�%,7281������(YD�3,3,5$6������%ULJLWWH�%HQ]DFNHQ����

���*}Q}WLTXH�&OLQLTXH���*URXSH�0}GLFDO�-DUHQWH��3DULV��)UDQFH
���(PEU\R�&\WRJ}Q}WLTXH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��+�SLWDO�-HDQ�9HUGLHU��&+8�3DULV�1RUG��%21'<��)UDQFH

0RWV�FOHIV���LQY�GHO�GXS��$&3$��:ROI�+LUVFKRUQ����S����

5mVXPm��

1RXV�SU}VHQWRQV�XQH�®OOHWWH�GH���PRLV�YXH�HQ�FRQVXOWDWLRQ�SRXU�XQ�V\QGU�PH�PDOIRUPDWLI�DVVRFLDQW���XQH�G\VPRUSKLH�IDFLDOH�DYHF��EUDFK\F}SKDOLH�
�RUHLOOHV�EDVVHV�HQ�FXSXOH�HQ�URWDWLRQ�SRVW}ULHXUH��XQ�FRX�FRXUW�DYHF�SOLV�UHGRQGDQWV�SRVW}ULHXUV�GX�FRX��GHV�SRXFHV�EDV�LPSODQW}V��XQ�HF]HPD�GX
YLVDJH��XQ�FXWLV�PDUPRUDWD��XQ�UDOHQWLVVHPHQW�GH�OD�FURLVVDQFH�VWDWXUDOH�HW�XQH�IRVVHWWH�VDFU}H�

,50�PRQWUH�XQ�®OXP�VDFU}�DW\SLTXH�DYHF�OLSRPH�P}GXOODLUH�v�RS}UHU�

8QH�YDULFHOOH�V}Y|UH�KRVSLWDOLV}H�v���PRLV�DYHF�ELODQ�LPPXQLWDLUH�FRPSOHW�QRUPDO�

/ DQDO\VH�HQ�$&3$�VXU�SODWHIRUPH�LOOXPLQD����N�D�PRQWU}�XQ�UHPDQLHPHQW�FKURPRVRPLTXH�FRPSOH[H�GH�QRYR�FRUUHVSRQGDQW�v�XQH�JUDQGH
LQYHUVLRQ�GXSOLFDWLRQ�G}O}WLRQ��LQY�GXS�GHO��GH�OD�U}JLRQ��S������:ROI�+LUVFKRUQ���/ DQDO\VH�GHV�SDUHQWV�HVW�QRUPDOH�

$UU>*5&K��@�S�����������B��������[LVK�GHO��S��������S����

���S����S������������B���������[���LVK�GXS���S��������:+6&5���53������*�����GQ

)RUPXOH�I}PLQLQH

/H�SK}QRW\SH�VHUD�G}FULW�HW�VHPEOH�D�SULRUL�GL}UHQW�GX�V\QGU�PH�GH�:ROI�+LUVFKRUQ�
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$QQH�0DULH�/DEHUJH

���������/HV�FRQQDLVVDQFHV�GHV�IHPPHV�HQFHLQWHV�DX�VXMHW�GX�V\QGURPH�GH�'RZQ�HW�GHV�RSWLRQV�GH�GLDJQRVWLF�SUmQDWDO
LQ{XHQFHQW�HOOH�OHXUV�GmFLVLRQV"

$XWHXUV��

$QQH�0DULH�/DEHUJH������6WDQLVODY�%LUNR������-HVVLFD�/H�&OHUF�%ODLQ������0DULH�qYH�/HPRLQH������+D]DU�+DLGDU������$OL\D�$GDO������&KDUOHV�'XSUDV�����
9DUGLW�5DYLWVN\����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�6DLQWH�-XVWLQH��8QLYHUVLW}�GH�0RQWU}DO��0RQWU}DO��&DQDGD
���%LR}WKLTXH��8QLYHUVLW}�GH�0RQWU}DO��0RQWU}DO��&DQDGD
���&HQWUH�GH�UHFKHUFKH��&+8�6DLQWH�-XVWLQH���0RQWU}DO��&DQDGD

0RWV�FOHIV���'31,��J}Q}WLTXH�SU}QDWDOH��G}SLVWDJH��V\QGURPH�GH�'RZQ

5mVXPm��

2EMHFWLI���rYDOXHU�OHV�FRQQDLVVDQFHV�GHV�IHPPHV�HQFHLQWHV�DX�VXMHW�GX�V\QGURPH�GH�'RZQ�HW�GHV�RSWLRQV�GH�GLDJQRVWLF�SU}QDWDO�GDQV�OH�FDGUH�GH
O LQWURGXFWLRQ�GX�WHVW�SU}QDWDO�QRQ�LQYDVLI��731,��HQ�SUDWLTXH�FOLQLTXH�

0mWKRGH���4XHVWLRQQDLUH�DXSU|V�GH�IHPPHV�HQFHLQWHV�v�WUDYHUV�OH�&DQDGD��GDQV�OH�FDGUH�GH�O }WXGH�3(*$686�

5mVXOWDWV������IHPPHV�HQFHLQWHV�RQW�U}SRQGX�DX�TXHVWLRQQDLUH��/D�PDMRULW}�GHV�IHPPHV�HQFHLQWHV�RQW�HQWHQGX�SDUOH�GH�V\QGURPH�GH�'RZQ
�������WULVRPLH�����������G}SLVWDJH�SU}QDWDO�SRXU�OH�V\QGURPH�GH�'RZQ�������HW�DPQLRFHQW|VH��������6HXOHPHQW�OD�PRLWL}�������DYDLHQW�HQWHQGX
SDUOHU�GX�731,��/RUVTXH�TXHVWLRQQ}HV�VXU�OH�V\QGURPH�GH�'RZQ�v�O DLGH�GH���TXHVWLRQV�GH�W\SH�YUDL�RX�IDX[������RQW�HX�WRXWHV�OHV�ERQQHV�U}SRQVHV�
/H�QRPEUH�PR\HQ�GH�ERQQHV�U}SRQVHV�HVW�GH��������/RUVTXH�TXHVWLRQQ}HV�VXU�OH�G}SLVWDJH�SU}QDWDO�HW�OH�GLDJQRVWLF�SU}QDWDO�v�O DLGH�GH���TXHVWLRQV
GH�W\SH�YUDL�RX�IDX[������RQW�HX�WRXWHV�OHV�ERQQHV�U}SRQVHV��/H�VFRUH�PR\HQ�HVW�GH�������

'HX[�YLJQHWWHV�RQW�}W}�SU}VHQW}HV�DX[�IHPPHV��SRXU�}YDOXHU�OHV�IDFWHXUV�MRXDQW�GDQV�OHXU�SURFHVVXV�G}FLVLRQQHO�TXDQW�v�O XWLOLVDWLRQ�GX�731,
FRPPH�WHVW�GH�G}SLVWDJH�HW�v�VRQ�}YHQWXHOOH�XWLOLVDWLRQ�FRPPH�WHVW�GLDJQRVWLTXH��/D�SUHPL|UH�YLJQHWWH�SRUWDLW�VXU�OH�FKRL[�G XQ�WHVW�GH�G}SLVWDJH�
/D�PDMRULW}�GHV�IHPPHV�FKRLVLUDLHQW�OH�731,�������SOXW�W�TXH�OH�G}SLVWDJH�V}ULTXH�FRQYHQWLRQQHO��������&HOOHV�TXL�RQW�FKRLVL�OH�731,�DYDLHQW�GH
PHLOOHXUHV�FRQQDLVVDQFHV�FRQQDLVVDQFHV�DX�VXMHW�GX�V\QGURPH�GH�'RZQ�HW�GHV�RSWLRQV�GH�G}SLVWDJH�HW�GLDJQRVWLF�SU}QDWDO�TXH�FHOOHV�TXL�RQW�FKRLVL
OH�G}SLVWDJH�FRQYHQWLRQQHO��S�����������&HOOHV�TXL�RQW�FKRLVL�OH�731,�}WDLHQW�SOXV�IRUWHPHQW�LQ¯XHQF}HV�SDU�OD�SHUIRUPDQFH�SOXV�}OHY}H�GX�731,��S��
�������HW�VD�GLVSRQLELOLW}�SOXV�W�W�HQ�JURVVHVVH��S�����������/D�GHX[L|PH�YLJQHWWH�SRUWDLW�VXU�OH�FKRL[�GX�731,�FRPPH�WHVW�GLDJQRVWLTXH��/D�PDMRULW}
GHV�IHPPHV�FKRLVLUDLHQW�OH�731,�������SOXW�W�TXH�O DPQLRFHQW|VH��������&HOOHV�TXL�RQW�FKRLVL�OH�731,�DYDLHQW�GHV�FRQQDLVVDQFHV�}TXLYDOHQWHV�VXU�OH
V\QGURPH�GH�'RZQ�HW�SOXV�IDLEOHV�VXU�OHV�RSWLRQV�GH�G}SLVWDJH�HW�GLDJQRVWLF�SU}QDWDO�TXH�FHOOHV�TXL�RQW�FKRLVL�O DPQLRFHQW|VH��S�!������HW�S�������
UHVSHFWLYHPHQW���&HOOHV�TXL�FKRLVLUDLHQW�O DPQLRFHQW|VH�DFFRUGHQW�SOXV�G LPSRUWDQFH�v�OD�SU}FLVLRQ�GH�O DPQLRFHQW|VH��S�����������&HOOHV�TXL
FKRLVLUDLHQW�OH�731,�DFFRUGHQW�SOXV�G LPSRUWDQFH�DX�ULVTXH�G DYRUWHPHQW�VSRQWDQ}��DX�IDLW�TXH�OH�731,�SHXW�G}WHFWHU�OHV�DQHXSOR�GLHV�OHV�SOXV
IU}TXHQWHV�HW�DX�IDLW�TXH�OH�731,�VH�IDLW�SDU�SU}O|YHPHQW�VDQJXLQ��S����������

&RQFOXVLRQ��/HV�IHPPHV�FDQDGLHQQHV�RQW�GH�ERQQHV�FRQQDLVVDQFHV�VXU�OH�V\QGURPH�GH�'RZQ�HW�OHV�RSWLRQV�GH�G}SLVWDJH�HW�GLDJQRVWLF�SU}QDWDO��/H
FKRL[ �GH �UHFRXULU �DX �731, �HVW �LQ¯XHQF} �SDU �OHXUV �FRQQDLVVDQFHV �HW �OHV �FDUDFW}ULVWLTXHV �GH �FH �WHVW� �&HV �U}VXOWDWV �VRQW �XWLOHV �SRXU �RSWLPLVHU
O LPSODQWDWLRQ �GX �731, �HQ �SUDWLTXH �GDQV �OH �FDGUH �GH �SURJUDPPHV �GH �G}SLVWDJH �GH �OD �WULVRPLH ��� �DX �&DQDGD �HW �DLOOHXUV�



21&2*c1c7,48( (PLOLH�%(51,&+21

���������/H�UHFRXUV�h�OD�FKLUXUJLH�SURSK\ODFWLTXH�GDQV�XQH�SRSXODWLRQ�GH�����IHPPHV�SRUWHXVHV�GxXQH�SUmGLVSRVLWLRQ�JmQmWLTXH
%5&$��RX�%5&$�

$XWHXUV��

(PLOLH�%HUQLFKRQ������)UDQFLV�5DPRQG������&DUROLQH�.LHQW]������0DULQH�/HEUXQ������5HQDXG�7RXUDLQH������)DELHQQH�3ULHXU����

���JHQHWLTXH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH

0RWV�FOHIV���%5&$��FKLUXUJLH�GH�U}GXFWLRQ�GH�ULVTXH��PDVWHFWRPLH��RYDULHFWRPLH��SURSK\OD[LH

5mVXPm��

(Q�FRPSDUDLVRQ�DYHF�OD�SRSXODWLRQ�J}Q}UDOH��OHV�IHPPHV�SRUWHXVHV�GH�YDULDQWV�SDWKRJ|QHV�GHV�J|QHV�%5&$��RX�%5&$��VRQW�v�ULVTXH�SOXV�}OHY}�GH
G}YHORSSHU�XQ�FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH��VXUWRXW�v�XQ�xJH�SU}FRFH��/D�S}Q}WUDQFH�YDULH�SULQFLSDOHPHQW�VHORQ�OH�J|QH�HQ�FDXVH��HW�O xJH��PDLV
OH�ULVTXH�FXPXO}�GH�G}YHORSSHU�XQ�FDQFHU�GX�VHLQ�v����DQV�HVW�GH�����FRQWUH�HQYLURQ�����HQ�SRSXODWLRQ�J}Q}UDOH��8QH�FKLUXUJLH�GH�U}GXFWLRQ�GH
ULVTXH�SHXW�~WUH�HQYLVDJ}H�GDQV�FHV�VLWXDWLRQV��/D�PDVWHFWRPLH�SURSK\ODFWLTXH��U}DOLV}H�SU}FRFHPHQW��SHUPHW�XQH�U}GXFWLRQ�PDMHXUH�GH�FH�ULVTXH�
2Q�}YDOXDLW�v�HQYLURQ����OD�SURSRUWLRQ�GH�SDWLHQWHV�TXL�\�DYDLW�UHFRXUV�HQ�)UDQFH�GDQV�OH�FDGUH�G XQH�SU}GLVSRVLWLRQ�HQ�������$FWXHOOHPHQW�
O RYDULHFWRPLH�HVW�V\VW}PDWLTXHPHQW�FRQVHLOO}H�v�SDUWLU�GH����DQV�HQ�SU}VHQFH�GH�YDULDQW�SDWKRJ|QH�%5&$��HW�GH����DQV�SRXU�%5&$��FDU�LO�Q H[LVWH
SDV� �DFWXHOOHPHQW� �GH �PR\HQ �GH �G}SLVWDJH �H°FDFH �GX �FDQFHU �GH �O RYDLUH� �/D �P}GLDWLVDWLRQ �GH �OD �VLWXDWLRQ �G $QJHOLQD �-ROLH �HQ ����� �D �LPSDFW}
GLUHFWHPHQW�OHV�FRQVXOWDWLRQV�G RQFRJ}Q}WLTXH�HW�DXJPHQW}�VLJQL®FDWLYHPHQW�OH�QRPEUH�GH�FKLUXUJLHV�SURSK\ODFWLTXHV�2XWUH�$WODQWLTXH��/HV�DQJOR�
VD[RQQHV�RQW�P~PH�DSSHO}�FH�SK}QRP|QH�e�O HHW�$QJHOLQDl�

'DQV�FHWWH�}WXGH�PRQR�FHQWULTXH�QRXV�DYRQV�FRPSDU}�OHV�FDUDFW}ULVWLTXHV�GHV�IHPPHV�D\DQW�UHFRXUV�RX�QRQ�v�OD�FKLUXUJLH�GH�U}GXFWLRQ�GH�ULVTXH
GDQV�OH�FDGUH�G XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�%5&$��RX�%5&$��

1RXV�DYRQV�LQFOXV�����SDWLHQWHV�GRQW�OH�GLDJQRVWLF�GH�SU}GLVSRVLWLRQ�J}Q}WLTXH�D�}W}�SRV}�GDQV�QRWUH�VHUYLFH��/ xJH�PR\HQ�GH�GLDJQRVWLF�}WDLW�GH
���DQV��8QH�PDMRULW}�G HQWUH�HOOHV�DYDLHQW�XQ�DQW}F}GHQW�GH�PDODGLH�Q}RSODVLTXH�������VRLW�����������������RQW�}W}�WUDLW}HV�SRXU�XQ�FDQFHU�GX
VHLQ��HW���������SRXU�XQ�FDQFHU�GH�O RYDLUH�����SDWLHQWHV�������RQW�HX�UHFRXUV�v�XQH�PDVWHFWRPLH�SURSK\ODFWLTXH�HW����������}WDLHQW�LQGHPQHV�DX
PRPHQW�GH�O LQWHUYHQWLRQ��3OXV�GH�OD�PRLWL}�GHV�SURF}GXUHV�RQW��}W}�U}DOLV}HV�GDQV�OHV���DQV�TXL�RQW�VXLYL�O DQQRQFH�GH�OD�SU}GLVSRVLWLRQ��/ xJH
P}GLDQ�GH�O LQWHUYHQWLRQ�}WDLW �GH����DQV��$�SOXV�GH����DQV������GHV�SDWLHQWHV�RQW�HX�XQH�RYDULHFWRPLH�SURSK\ODFWLTXH��/D�IU}TXHQFH�GHV
DQW}F}GHQWV�GH�FDQFHU�Q }WDLW�SDV�VLJQL®FDWLYHPHQW�GL}UHQWH�HQWUH�OHV�JURXSHV�%5&$��HW�%5&$�������YV�������GH�P~PH�TXH�O xJH�GH�O DWWHLQWH
����YV����DQV���/HV�SDWLHQWHV�TXL�RQW�U}DOLV}�OD�PDVWHFWRPLH�DYDLHQW�EHDXFRXS�SOXV�IU}TXHPPHQW�UHFRXUV�v�O RYDULHFWRPLH��25������,&����
���������������/ H[LVWHQFH�G XQ�DQW}F}GHQW�GH�FDQFHU��GH�P~PH�TXH�OH�GHJU}�GH�®OLDWLRQ�v�O DSSDUHQW}�DWWHLQW��QH�PRGL®DLW�SDV�VLJQL®FDWLYHPHQW�OD
IU}TXHQFH�GH�UHFRXUV�v�OD�PDVWHFWRPLH�SURSK\ODFWLTXH��/ DQQ}H������QH�VHPEOH�SDV�PDUTXHU�XQ�FKDQJHPHQW�GDQV�OD�SULVH�HQ�FKDUJH�GH�FHV
SDWLHQWHV�

(Q�FRQFOXVLRQ��GDQV�QRWUH�FRKRUWH������GHV�SDWLHQWV�RQW�HX�UHFRXUV�v�XQH�PDVWHFWRPLH�SURSK\ODFWLTXH��OHV�IHPPHV�D\DQW�HX�FHWWH�LQWHUYHQWLRQ�RQW
SOXV�IU}TXHPPHQW�HX�UHFRXUV�v�O RYDULHFWRPLH��/D�SURSRUWLRQ�GX�UHFRXUV�v�OD�PDVWHFWRPLH�UHVWH�VWDEOH�GHSXLV�SOXV�GH����DQV�HW�O HHW�$QJHOLQD�-ROLH
Q HVW�SDV�UHWURXY}�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 6gEDVWLHQ�.d5<

���������'HV�YDULDQWV�GH�:1.���NLQDVH�VDQV�O\VLQH��VRQW�UHVSRQVDEOHV�GxXQH�SDWKRORJLH�QHXURGmYHORSSHPHQWDOH�OLmH�h�Ox;

$XWHXUV��

6}EDVWLHQ�.t5<���������7KRPDV�%(61$5'������+RQJ�/,������$QQH�6RSKLH�'(1200(�3,&+21������%HQMDPLQ�&2*1(������(ULQ�7257,������%RULV�.(5(1�����
6ROYHLJ�+(,'(�*8,+$5'������3HUULQH�&+$5/(6������0DUO|QH�5,2������&RQVRUWLXP�:1.��������%ULJLWWH�*,/%(57�'866$5',(5�����������6}YHULQH
$8'(%(57�%(//$1*(5�������6\OYH�2'(17�����������/DXUHQW�3$648,(5�����������'RPLQLTXH�%211($8�����������$QQLFN�7287$,1�����������5LFKDUG
5('21������)UDQFLVFR�0$57,1(=�������.ULVWRSKHU�.$+/(�������6W}SKDQH�%(=,($8������%HUWUDQG�,6,'25����

���*}Q}WLTXH�0}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���O
,QVWLWXW�GX�7KRUD[��,16(50��&156��8QLYHUVLW}�GH�1DQWHV��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��(PRU\�8QLYHUVLW\��6FKRRO�RI�0HGLFLQH��$WODQWD��(WDWV�8QLV
���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
������*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
���'}SDUWHPHQW�GH�*}Q}WLTXH��$3+3��3DULV��)UDQFH
���8)�GH�*}Q}WLTXH�&OLQLTXH��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�GH�/D�6DOS~WUL|UH��3DULV��(WDWV�8QLV
���,+8�1HFNHU�(QIDQWV�0DODGHV��,0$*,1(��3DULV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����($������8QLYHUVLW}�GH�3RLWLHUV��3RLWLHUV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH�HW�GH�ELRORJLH�GH�OD�UHSURGXFWLRQ��&HQWUH�+RVSLWDOLHU�5HJLRQDO�8QLYHUVLWDLUH�%UHVW��%UHVW��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����&156�805�������8QLYHUVLW}�GH�5HQQHV��5HQQHV��)UDQFH
����'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��&+8�G $QJHUV��$QJHUV��)UDQFH
����(TXLSH�0LWRYDVF/DE��,QVWLWXW�0LWR9DVF��805�&156�������,16(50�8������8QLYHUVLW}�G $QJHUV��$QJHUV��)UDQFH
����805�������L%UDLQ��8QLYHUVLW}�GH�7RXUV��,QVHUP��7RXUV��)UDQFH
����805�8�����,16(50��7RXUV��)UDQFH
����8QLGDG�GH�*HQ}WLFD��+RVSLWDO�8QLYHUVLWDULR�\�3ROLW}FQLFR�/D�)H��9DOHQFLD��(VSDJQH
����1,+�5RFNHIHOOHU�&HQWHU�IRU�0HQGHOLDQ�*HQRPLFV��<DOH�6FKRRO�RI�0HGLFLQH��1HZ�+DYHQ��(WDWV�8QLV

0RWV�FOHIV���SDWKRORJLH�GX�QHXURG}YHORSSHPHQW��:1.���SDWKRORJLH�OL}H�v�O
;��VLJQDOLVDWLRQ�*$%$HUJLTXH

5mVXPm��

:1.��HVW�XQ�GHV�TXDWUH�PHPEUHV�GH�OD�IDPLOOH�GH�V}ULQH�WKU}RQLQH�NLQDVHV�:1.���ZLWK�QR�O\VLQH�>.@�NLQDVH��TXL�SU}VHQWHQW�OD�SDUWLFXODULW}�G ~WUH
G}SRXUYXV�GX�U}VLGX�O\VLQH�FDWDO\WLTXH�FODVVLTXH�GX�VRXV�GRPDLQH�,,�FRPPXQ�v�WRXWHV�OHV�DXWUHV�V}ULQH�WKU}RQLQH�NLQDVHV��'H�PDQL|UH�J}Q}UDOH��OHV
NLQDVHV�:1.�SDUWLFLSHQW�v�OD�U}JXODWLRQ�GH�O
KRP}RVWDVLH�LRQLTXH�GDQV�OHV�UHLQV�HW�OH�V\VW|PH�QHUYHX[�FHQWUDO��:1.��HVW�IRUWHPHQW�H[SULP}�GDQV�OH
FHUYHDX�R��LO�MRXH�XQ�U�OH�LPSRUWDQW�GDQV�OD�U}JXODWLRQ�GX�YROXPH�FHOOXODLUH�HW�OD�VLJQDOLVDWLRQ�*$%$HUJLTXH��'DQV�OH�FDGUH�G
XQH�}WXGH�FROODERUDWLYH
LQWHUQDWLRQDOH��QRXV�DYRQV�LGHQWL®}����YDULDQWV�QXFO}RWLGLTXHV�UDUHV�����IDX[�VHQV����QRQ�VHQV����VLWH�G
}SLVVDJH��GX�J|QH�:1.��FKH]����LQGLYLGXV
��� �KRPPHV �HW �� �IHPPH� �GH ��� �IDPLOOHV �QRQ �DSSDUHQW}HV �SU}VHQWDQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �RX �XQ �UHWDUG �GX �G}YHORSSHPHQW
SV\FKRPRWHXU��/D�PDMRULW}�GHV�LQGLYLGXV�DWWHLQWV�SRUWH�XQ�YDULDQW�K}PL]\JRWH�K}ULW}�G XQH�P|UH�VDLQH��/D�SOXSDUW�G HQWUH�HX[�SU}VHQWHQW�XQH�',
QRQ�V\QGURPLTXH��&HUWDLQV�LQGLYLGXV�SU}VHQWHQW�XQH�PLFURF}SKDOLH�RX�O
}SLOHSVLH�SDUIRLV�DVVRFL}HV�v�GHV�DQRPDOLHV�v�O LPDJHULH�F}U}EUDOH��3DU
FRQWUDVWH��GHX[�YDULDQWV�GH�QRYR�RQW�}W}�WURXY}V�FKH]�XQH�®OOH�HW�XQ�JDU{RQ�QRQ�DSSDUHQW}V�SU}VHQWDQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�UHVSHFWLYHPHQW
V\QGURPLTXH�V}Y|UH��DVVRFL}H�v�XQH�WU|V�SHWLWH�WDLOOH�HW�v�XQH�G\VPRUSKLH��HW�QRQ�V\QGURPLTXH��(Q�SDUDOO|OH��XQH�}WXGH�LQG}SHQGDQWH�PHQ}H�SDU
GHV�FROODERUDWHXUV�D�PLV�HQ�}YLGHQFH�XQ�YDULDQW�IDX[�VHQV�GDQV�XQH�IDPLOOH�DWWHLQWH�GH�G}®FLHQFH�LQWHOOHFWXHOOH�OL}H�v�O ;�G}FULWH�VRXV�OH�QRP�GH
V\QGURPH�GH�3ULHWR��'HV�}WXGHV�IRQFWLRQQHOOHV�SU}OLPLQDLUHV�U}DOLV}HV�VXU�GHV�FHOOXOHV�QHXURQDOHV�RQW�PRQWU}�TX XQH�JUDQGH�SDUWLH�GHV�YDULDQWV
WHVW}V�U}GXLVDLW�OD�VWDELOLW}�GH�OD�SURW}LQH�:1.��HW�LQGXLVDLW�XQH�GLPLQXWLRQ�GHV�WDX[�SURW}LTXHV�GDQV�OHV�FHOOXOHV�
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(PLOLH�/DQGDLV

���������'L|FXOWmV�G
LQWHUSUmWDWLRQ�GHV�&19V��H[HPSOH�GHV�PLFURGmOmWLRQV�LPSOLTXDQW�OH�JlQH�15;1�

$XWHXUV��

(PLOLH�/$1'$,6������&}OLQH�32,56,(5������0DUWD�632'(1.,(:,&=������0}ODQLH�-(11(6621�/<9(5������1DWKDOLH�%('1$5(.������5RGROSKH�'$5'�����
0RQLTXH�02=(//(B1,92,;������0DUWLQH�'2&2�)(1=<����

���3ODWH�IRUPH�5}JLRQDOH�GH�%LRORJLH�,QQRYDQWH��&+8�GH�5HLPV��5HLPV��)UDQFH
���*}Q}WLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
���$PHULFDQ�0HPRULDO�+RVSLWDO��3�OH�GH�S}GLDWULH��6HUYLFH�GH�S}GLDWULH��&HQWUH�GH�U}I}UHQFH�GHV�}SLOHSVLHV�UDUHV�HW�GH�OD�VFO}URVH�WXE}UHXVH�GH
%RXUQHYLOOH���&+8�GH�5HLPV��5HLPV��)UDQFH
���3}GLDWULH��&+8�GH�5HLPV��5HLPV��)UDQFH
���+�SLWDO�0DLVRQ�%ODQFKH��3�OH�GH�ELRORJLH��6HFWHXU�GH�J}Q}WLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
���+�SLWDO�0DLVRQ�%ODQFKH��3�OH�GH�ELRORJLH��6HFWHXU�GH�J}Q}WLTXH��6)5�&$3�6$17(�($�������&+8�GH�5HLPV��5HLPV��)UDQFH

0RWV�FOHIV���&19V���$&3$��15;1�

5mVXPm��

/
LQWHUSU}WDWLRQ�GHV�YDULDWLRQV�GH�QRPEUH�GH�FRSLHV�PLVH�HQ�}YLGHQFH�SDU�O
DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1�UHSRVH�VXU�GL}UHQWV�FULW|UHV
QRWDPPHQW�OD�WDLOOH��OH�FDUDFW|UH�K}ULW}�RX�GH�QRYR�GX�&19��OD�SU}VHQFH�RX�QRQ�GH�YDULDQWV�VLPLODLUHV�GDQV�OHV�SRSXODWLRQV�FRQWU�OH�HW�GH�J|QHV
G
LQW}U~W�GDQV�OD�U}JLRQ�FRQFHUQ}H�

2EVHUYDWLRQ��1RXV�UDSSRUWRQV�GDQV�FHWWH�}WXGH�GHV�PLFURG}O}WLRQV�GX�ORFXV��S�����GH�SHWLWH�WDLOOH���������.E��FKH]�GHV�SDWLHQWV�SU}VHQWDQW
FHUWDLQV�VLJQHV�FOLQLTXHV�FRPPXQV��3RXU���G
HQWUH�HX[��OD�G}O}WLRQ�HPSRUWH�SOXVLHXUV�H[RQV�GX�J|QH�15;1���&KH]�OH��|PH�SDWLHQW��XQH�GHV
MRQFWLRQV�GX�7$'�FRPSRUWDQW�OH�J|QH�15;1��HVW�DOWHU}H��3DUPL�OHV���SDWLHQWV����SU}VHQWDWLHQW�XQ�G}®FLW�LQWHOOHFWXHO�O}JHU�RX�GHV�GL°FXOW}V�VFRODLUHV�
���DYDLHQW�GHV�WURXEOHV�GX�FRPSRUWHPHQW��GRQW���VHXOHPHQW�RQW�}W}�LGHQWL®}V�DXWLVWHV��HW���XQH�}SLOHSVLH��/H�FDUDFW|UH�GH�QRYR�}WDLW�LGHQWL®}�FKH]
XQ �VHXO �SDWLHQW �TXL �SU}VHQWDLW �XQ �SK}QRW\SH ��FODVVLTXH� ��DYHF �HQWUH �DXWUH �XQ �DXWLVPH� �GHV �GL°FXOW}V �VFRODLUHV� �XQH �}SLOHSVLH �DVVRFL}V �v �XQH
G\VPRUSKLH��

'LVFXVVLRQ��&HV�YDULDQWV�VRXYHQW�K}ULW}V�HW�SU}VHQWV�}JDOHPHQW�GDQV�OH�SRSXODWLRQ�FRQWU�OH��GDWDEDVH�RI�JHQRPLFV�YDULDQWV��RQW�LQLWLDOHPHQW�}W}
FODVV}V�GH�VLJQL®FDWLRQ�LQFHUWDLQH��1}DPRLQV�SOXVLHXUV�DUJXPHQWV�GH�OD�OLWW}UDWXUH�HQ������HW������QRXV�RQW�G}FLG}V�v�UHFODVVHU�FHV�YDULDQWV�GDQV�OD
PDMRULW}�GHV�FDV�HQ�SUREDEOHPHQW�SDWKRJ|QHV��(Q�HHW��$O�6KHKKL�D�G}FULW�HQ�PDUV������XQH�FRKRUWH�GH����IDPLOOHV�DYHF�GHV�G}O}WLRQV�H[RQLTXHV
GH�15;1���OH�SOXV�VRXYHQW�K}ULW}�G
XQ�SDUHQW��FKH]�GHV�SDWLHQWV�SU}VHQWDQW�QRWDPPHQW�GHV�WURXEOHV�HQYDKLVVDQWV�GX�G}YHORSSHPHQW������GHV
SDWLHQWV�� �'HSXLV� �HQ�DR�W�������&OLQ*HQ�D�G}FLG}�GH�FODVVL®HU�OHV�YDULDQWV�GH �15;1� �HQ�SDWKRJ|QH�SRXU�OHV�LQGLFDWLRQV�GH�G}®FLW �LQWHOOHFWXHO �HW
DXWLVPH��QVWG�����

&RQFOXVLRQ��&HWWH�}WXGH�HVW�OH�UH¯HW�GHV�GL°FXOW}V�G
LQWHUSU}WDWLRQ�GHV�&19V�GH�SHWLWH�WDLOOH� �HQ�SDUWLH�G}FULWV�GDQV�OHV�SRSXODWLRQV�FRQWU�OHV�TXL
SHXYHQW �~WUH �}JDOHPHQW �SU}VHQWV �FKH] �XQ �SDUHQW �DV\PSWRPDWLTXH� �&HWWH �G°FXOW} �HVW �G
DXWDQW �SOXV �LPSRUWDQWH �HQ �SU}VHQFH �GH �SDWLHQWV �D\DQW
}W}�U}I}UHQF}V�HQ�FRQVXOWDWLRQ�GH�J}Q}WLTXH�SRXU�GHV�VLJQHV�QRQ�VS}FL®TXHV�FRPPH�OHV�WURXEOHV�GX�FRPSRUWHPHQW�RX�OHV�GL°FXOW}V�VFRODLUHV��1RXV
PHWWRQV �}JDOHPHQW �O
DFFHQW �VXU �OD �U}�DQDO\VH �Q}FHVVDLUH �GHV �YDULDQWV �GH �VLJQL®FDWLRQ �LQFRQQXH �YRLUH �FODVV}V �FRPPH �SUREDEOHPHQW �E}QLQV �HQ
IRQFWLRQ�GHV�GRQQ}HV�GH�OD�OLWW}UDWXUH�



6<1'520(6�0$/)250$7,)6 $OH[DQGUH�3HUDQL

���������8QH�QRXYHOOH�PXWDWLRQ�GDQV�OH�JlQH�5/,0��$�SURSRV�GH�GHX[�FDV�HQ�IRHWRSDWKRORJLH

$XWHXUV��

&DWKHULQH�<$5',1������6RSKLH�0$57,1������$OH[DQGUH�3(5$1,����

���*}Q}WLTXH�0}GLFDOH��&+8�/LPRJHV��/LPRJHV��)UDQFH
���*\Q}FRORJLH��&+8�/LPRJHV��/LPRJHV��)UDQFH

0RWV�FOHIV���5/,0��IRHWRSDWKRORJLH��V\QGURPH�SRO\PDOIRUPDWLI

5mVXPm��

1RXV�UDSSRUWRQV�OH�FDV�GH�GHX[�I�WXV�LVVXV�GX�P~PH�FRXSOH�SU}VHQWDQW�XQ�V\QGURPH�GH�7RQQH�.DOVFKHXHU
GLDJQRVWLTX}�PRO}FXODLUHPHQW��&H�V\QGURPH��20,0����������HVW�XQH�HQWLW}�QRVRORJLTXH�GH�GHVFULSWLRQ
U}FHQWH �DVVRFLDQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH� �GHV �DQRPDOLHV �J}QLWDOHV� �XQH �KHUQLH �GLDSKUDJPDWLTXH� �HW
}YHQWXHOOHPHQW�GHV�PDOIRUPDWLRQV�GHV�H[WU}PLW}V�� �/D�PDMRULW}�GHV�FDV�G}FULWV�D�HVVHQWLHOOHPHQW�}W}
UDSSRUW}H �HQ �SRVW�QDWDO� �/H �V\QGURPH �D �}W} �LGHQWL®} �JUxFH �DX[ �DYDQF}HV �WHFKQRORJLTXHV �HQ �PDWL|UH �GH
V}TXHQ{DJH�HQ�UDLVRQ�GH�OD�SU}VHQFH�G XQH�DQRPDOLH�PRO}FXODLUH�FRPPXQH��v�VDYRLU�XQH�PXWDWLRQ�GX�J|QH
5/,0��VLWX}�HQ�;T�������GRQW�OH�U�OH�Q HVW�SDV�FODLUHPHQW�G}®QL�v�O KHXUH�DFWXHOOH��7U|V�SHX�GH�YDULDQWV�GH
FH�J|QH�RQW�}W}�UDSSRUW}V�GDQV�OHV�EDVHV�GH�GRQQ}HV�MXVTX v�SU}VHQW��HW�OHV�DQRPDOLHV�PRO}FXODLUHV
FRQVLVWHQW�DXVVL�ELHQ�HQ�GHV�PXWDWLRQV�SRQFWXHOOHV��TX HQ�GHV�DQRPDOLHV�GX�QRPEUH�GH�FRSLHV�G}WHFW}HV�HQ
$&3$��/HV�GHX[�I�WXV�SU}VHQWHQW�XQH�PXWDWLRQ�F����$�!�*�WUDQVPLVH�SDU�OD�P|UH�DV\PSWRPDWLTXH��FKH]
ODTXHOOH�D�}W}�UHWURXY}�XQ�ELDLV�G LQDFWLYDWLRQ�GX�FKURPRVRPH�;��1RXV�FRPSDURQV�QRV�GHX[�FDV�v�FHX[�G}Mv
G}FULWV�HW�SURSRVRQV�XQH�UHYXH�GH�OD�OLWW}UDWXUH�D®Q�GH�SU}FLVHU�OH�VSHFWUH�GH�FH�V\QGURPH�
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���������&KRL[�GH�SURFUmDWLRQ�HW�HQMHX[�GH�OD�WUDQVPLVVLRQ�GDQV�OHV�PDODGLHV�FDUGLDTXHV�KmUmGLWDLUHV���mWXGH�352&5($&2(85�

$XWHXUV��

&}OLQH�%RUGHW������0DUFHOD�*DUJLXOR���������&DUROH�0DXSDLQ������(VWHOOH�*DQGMEDNKFK���������,VDEHOOH�(YUDUG������3KLOLSSH�-RQYHDX[������$QJHOLTXH�&XUMRO
�����,EWLFHP�5DML������1DWKDOLH�5RX[�%XLVVRQ������)ORUHQFH�.\QGW������3DVFDOH�5LFKDUG������3KLOLSSH�&KDUURQ�������

���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV��VHUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�3LWL}�6DOS~WUL|UH���3DULV��)UDQFH
���,QVWLWXW�GH�0\RORJLH��&+8�3LWL}�6DOS~WUL|UH���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��,16(50��,QVWLWXW�3LHUUH�/RXLV�GH�6DQW}�3XEOLTXH��0HGLFDO�,QIRUPDWLRQ�8QLW����&+8�3LWL}�6DOS~WUL|UH���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}V��830&�8QLYHUVLW}�3DULV����,&$1��'}SDUWHPHQW�GH�&DUGLRORJLH��&+8�3LWL}�6DOS~WUL|UH���3DULV��)UDQFH
���$JHQFH�GH�OD�%LRP}GHFLQH��$JHQFH�GH�OD�%LRP}GHFLQH��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�*}Q}WLTXH�HW�0RO}FXODLUH��&+8�GH�*UHQREOH�HW�GHV�$OSHV��*UHQREOH��)UDQFH
���&HQWUH�GH�U}I}UHQFH���0DODGLHV�U\WKPLTXHV�FDUGLDTXHV��&+8�GH�1DQWHV���+�SLWDO�1RUG�*XLOODXPH�HW�5HQ}�/D�QQHF��1DQWHV��)UDQFH
���8)�GH�FDUGLRJ}Q}WLTXH�HW�P\RJ}Q}WLTXH�PRO}FXODLUH�HW�FHOOXODLUH��&+8�3LWL}�6DOS~WUL|UH���3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��,16(50��805B6������DQG�,&$1�,QVWLWXWH�IRU�&DUGLRPHWDEROLVP�DQG�1XWULWLRQ��&+8�3LWL}�6DOS~WUL|UH���3DULV��)UDQFH

0RWV�FOHIV���PDODGLHV�FDUGLDTXH�K}U}GLWDLUHV��GLDJQRVWLF�SU}QDWDO��GLDJQRVWLF�SU}LPSODQWDWRLUH�

5mVXPm��

,QWURGXFWLRQ���/HV�PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV��FDUGLRP\RSDWKLHV�HW�WURXEOHV�GX�U\WKPH�LVRO}V��H[SRVHQW�DX�ULVTXH�GH�PRUW�VXELWH�HW�RX
G LQVX°VDQFH �FDUGLDTXH �HW �HOOHV �RQW �XQ �PRGH �GH �WUDQVPLVVLRQ �OH �SOXV �VRXYHQW �DXWRVRPLTXH �GRPLQDQW� �/D �SULVH �HQ �FKDUJH �P}GLFDOH �U}GXLW
VLJQL®FDWLYHPHQW�OH�ULVTXH�GH�FRPSOLFDWLRQV�VDQV�SRXU�DXWDQW�JX}ULU�OD�PDODGLH�DYHF�XQH�PRUEL�PRUWDOLW}�U}VLGXHOOH�QRQ�Q}JOLJHDEOH��6L�OD�PXWDWLRQ
FDXVDOH �HVW �LGHQWL®}H� �OHV �FRXSOHV �D\DQW �XQ �SURMHW �GH �JURVVHVVH �SHXYHQW �~WUH �DPHQ}V �v �VROOLFLWHU �RX �v �V LQIRUPHU �VXU �OH �UHFRXUV �v �XQ �GLDJQRVWLF
SU}QDWDO��'31���XQ�GLDJQRVWLF�SU}LPSODQWDWRLUH��'3,��RX�v�XQ�GRQ�GH�JDP|WHV��/H�UHFRXUV�v�XQ�'31�RX�v�XQ�'3,�GDQV�FHV�SDWKRORJLHV�HVW�FRQWURYHUV}
HW�OHV�HQMHX[�P}GLFDX[��}WKLTXHV�HW�SV\FKRORJLTXHV�VRQW�SDUWLFXOL|UHPHQW�FRPSOH[HV��$XFXQH�}WXGH�FLEO}H�VXU�FHV�PDODGLHV�K}U}GLWDLUHV�Q HVW�SDU
DLOOHXUV�GLVSRQLEOH�

2EMHFWLIV���/HV�REMHFWLIV�GH�FHWWH�UHFKHUFKH�VRQW��L��GH�IDLUH�XQ�}WDW�GHV�OLHX[�GX�QRPEUH�GH�'31��GH�'3,�HW�GH�GRQV�GH�JDP|WHV�U}DOLV}V�HQ�)UDQFH
GDQV�OH�FDGUH�G XQH�PDODGLH�FDUGLDTXH�K}U}GLWDLUH�QRQ�V\QGURPLTXH��LL��GH�UHFXHLOOLU�O DYLV�GH�SDWLHQWV�VXU�FH�VXMHW��

0}WKRGHV�HW�5}VXOWDWV���/HV�GRQQ}HV�H[KDXVWLYHV�VXU�OHV�SURF}GXUHV�GH�'31�'3,�RQW�}W}�U}FROW}HV�DXSU|V�GH�O $JHQFH�GH�%LRP}GHFLQH�HW�GHV
ODERUDWRLUHV �IUDQ{DLV �� ��� �'31�RQW �}W} �U}DOLV}V �HQ �)UDQFH �HQWUH ������HW ������HW ��� �'3, �HQWUH ������HW �������PDMRULWDLUHPHQW �SRXU �GHV
FDUGLRP\RSDWKLHV���/H�QRPEUH�GH�'31�HW�GH�'3,�U}DOLV}V�SRXU�XQH�PDODGLH�FDUGLDTXH�K}U}GLWDLUH�Q HVW�GRQF�SDV�H[FHSWLRQQHO�PDLV�UHODWLYHPHQW
UDUH�FRPSDUDWLYHPHQW�v�OD�IU}TXHQFH�UHODWLYHPHQW�}OHY}H�GH�FHV�PDODGLHV�

/ DYLV�GH����SDWLHQWV��VXLYLV�DX�VHLQ�GX�&505�GH�OD�3LWL}�6DOS~WUL|UH�SRXU�XQH�PDODGLH�FDUGLDTXH�K}U}GLWDLUH������DWWHLQW�G XQH�FDUGLRP\RSDWKLH��D
}W}�UHFXHLOOL�YLD�GHV�DXWR�TXHVWLRQQDLUHV��/HXUV�U}SRQVHV�PRQWUHQW�TXH�SHX�FRQQDLVVHQW�OHV�DOWHUQDWLYHV�SRXU�QH�SDV�WUDQVPHWWUH�OD�PDODGLH��'31�
'3,��GRQ�GH�JDP|WHV��DGRSWLRQ����VHXOV�����FRQQDLVVDQW�O HQVHPEOH�GH�FHV�DOWHUQDWLYHV��0DOJU}�FHOD������GHV�SDWLHQWV�RQW�LQGLTX}�TX LOV�QH
VRXKDLWHUDLHQW�SDV�SOXV�G LQIRUPDWLRQV�VXU�FHV�WHFKQLTXHV�HQ�FRQVXOWDWLRQ�GH�FRQVHLO�J}Q}WLTXH��3DU�DLOOHXUV������FRQVLG|UHQW�FRPPH�WRXW�v�IDLW
DFFHSWDEOH�RX�DFFHSWDEOH�OH�UHFRXUV�v�XQ�'31�HW�����OH�UHFRXUV�v�XQ�'3,��VDQV�SRXU�DXWDQW�~WUH�GHPDQGHXU�G \�DYRLU�UHFRXUV�SRXU�HX[��P~PHV�

&RQFOXVLRQ���1RV�U}VXOWDWV�FRQVWLWXHQW�OHV�SUHPL|UHV�GRQQ}HV�GLVSRQLEOHV�GDQV�OH�GRPDLQH�GHV�PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV�QRQ�V\QGURPLTXHV
HQ�)UDQFH��/D�SHUVSHFWLYH�HVW�GH�SRXYRLU�SURJUHVVHU�GDQV�O DFFRPSDJQHPHQW�GHV�FRXSOHV�V LQWHUURJHDQW�VXU�OHXU�ULVTXH�GH�WUDQVPHWWUH�OHXU�PDODGLH
HW�G }WD\HU�OHV�GLVFXVVLRQV�DX�VHLQ�GHV�&3'31�FHQWUHV�GH�'3,�
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&gFLOH�5RX]LHU

���������6LQJOH�zEHU�VWXGLHV�IRU�DVVLJQLQJ�SDWKRJHQLFLW\�RI�HLJKW�XQFODVVLzHG�PLWRFKRQGULDO�'1$�YDULDQWV�DVVRFLDWHG�ZLWK
PLWRFKRQGULDO�GLVRUGHUV

$XWHXUV��

(ODPLQH�=HUHJ������$QQDEHOOH�&KDXVVHQRW������6\OYLH�%DQQZDUWK������.RQVWDQWLQD�)UDJDNL������*RGHOLHYH�0RUHO������6DPLUD�$LW�(O�0NDGHP������6DEULQD
6DFFRQL������0DULH�+}O|QH�6RULDQL������6KDUDP�$WWDULDQ������$OLQH�&DQR������-HDQ�3RXJHW������5}PL�%HOODQFH������&KULVWLQH�7UDQFKDQW������%HUQDGHWWH
&KD®QR������0DWKLHX�%(57+(7������9}URQLTXH�3DTXLV�)OXFNOLQJHU������&}FLOH�5RX]LHU����

���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��1DWLRQDO�&HQWUH�IRU�0LWRFKRQGULDO�'LVHDVHV��&+8�GH�1LFH��1,&(��)UDQFH
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��1DWLRQDO�&HQWUH�IRU�0LWRFKRQGULDO�'LVHDVHV��1LFH�7HDFKLQJ�+RVSLWDO��1,&(��)UDQFH
���'HSDUWPHQW�RI�1HXURORJ\��&+8�GH�1LFH��1,&(��)UDQFH
���'HSDUWPHQW�RI�1HXURORJ\��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
���5HIHUHQFH�&HQWUH�IRU�,QKHULWHG�0HWDEROLF�'LVHDVHV��&+8�GH�0DUVHLOOH��0DUVHLOOH��)UDQFH
���&HQWUH�GH�5}I}UHQFH�&DULE}HQ�GHV�PDODGLHV�QHXURPXVFXODLUHV�UDUHV��+�SLWDO�3LHUUH�=REGD�4XLWPDQ��)RUW�GH�)UDQFH��)UDQFH
���'}SDUWHPHQW�GHV�SDWKRORJLHV�GX�PRXYHPHQW��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�1,&(��1,&(��)UDQFH

0RWV�FOHIV���6LQJOH�®EHU�VWXGLHV��PLWRFKRQGULDO�'1$��$51W��UHVSLUDWRU\�FKDLQ�GH®FLHQF\

5mVXPm��

:KROH�PW'1$�VHTXHQFLQJ�LV�QRZ�V\VWHPDWLFDOO\�XVHG�LQ�GLDJQRVLV�ODERUDWRULHV�WR�VFUHHQ�SDWLHQWV�ZLWK�SKHQRW\SH�VXJJHVWLYH�RI�PLWRFKRQGULDO
GLVRUGHUV��1*6�PDGH�LW�SRVVLEOH�WR�LQFUHDVH�GUDPDWLFDOO\�WKH�QXPEHU�RI�SDWKRJHQLF�PW'1$�YDULDQWV�LGHQWL®HG��,Q�WKH�VDPH�WLPH��WKH�QXPEHU�RI�986
KDV �LQFUHDVHG �HYHQ �PRUH �DQG �WKHLU �LQWHUSUHWDWLRQ �UHPDLQV �FKDOOHQJLQJ� �&RUUHFW �FODVVL®FDWLRQ �RI �YDULDQW �SDWKRJHQLFLW\ �LV �HVVHQWLDO �IRU �DQ �RSWLPDO
SDWLHQW �PDQDJHPHQW �LQFOXGLQJ �WUHDWPHQW �DQG �JHQHWLF �FRXQVHOOLQJ� �+HUH �ZH �GHVFULEH �WKH �FKDUDFWHUL]DWLRQ� �E\ �VLQJOH�®EHU �VWXG\� �RI �HLJKW
KHWHURSODVPLF�PW'1$�YDULDQWV��LQFOXGLQJ�WKUHH�QRYHO�YDULDQWV��7KURXJK�WKH�DSSOLFDWLRQ�RI�WKH�SDWKRJHQLFLW\�VFRULQJ�V\VWHP��ZH�KDYH�FODVVL®HG�IRXU
YDULDQWV �DV �¡GH®QLWHO\ �SDWKRJHQLF¢ ��P����$ �! �*� �P������* �! �$� �P������$ �! �7� �P�����7 �! �&�� �7ZR �YDULDQWV �UHPDLQ �¡SRVVLEO\ �SDWKRJHQLF¢
�P�����7 �! �&� �P�����7 �! �&� �EXW �D �IXWXUH �UHSRUW �RI �WKRVH �YDULDQWV �LQ �VHSDUDWH �IDPLO\ �ZRXOG �EH �VX°FLHQW �IRU �UHFODVVL®FDWLRQ �DV �¡GH®QLWHO\
SDWKRJHQLF¢��:H�WKXV�FRQ®UPHG�GH®QLWLYHO\�WKH�GLDJQRVLV�LQ�IRXU�SDWLHQWV�DQG�EURXJKW�VWURQJ�DUJXPHQWV�IRU�WZR�RWKHUV��DQ�HVVHQWLDO�SUHUHTXLVLWH
IRU�JHQHWLF�FRXQVHOLQJ�DQG�IRU�EHWWHU�PDQDJHPHQW�RI�WKHUDSHXWLFV��:H�DOVR�LOOXVWUDWH��ZLWK�RQH�SDWLHQW��WKH�FRQWULEXWLRQ�RI�VLQJOH�®EHU�VWXGLHV�WR�WKH
GLDJQRVWLF�VWUDWHJ\��LQ�SDWLHQWV�ZLWK�SDWKRJHQLF�YDULDQWV�DW�ORZ�OHYHO�RI�KHWHURSODVP\��7R�FRQFOXGH�GHVSLWH�WKH�IDFW�WKDW�VLQJOH�®EHU�VWXG\�LV�WLPH
DQG�FRVW�FRQVXPLQJ��LW�UHPDLQ�D�JROG�VWDQGDUG�LQYHVWLJDWLRQ�WKDW�VKRXOG�EH�H[WHQVLYHO\�XVHG�LQ�FOLQLFDO�ODERUDWRULHV�WR�FRQ®UP�WKH�SDWKRJHQLFLW\�RI
WKH�LGHQWL®HG�YDULDQWV�



21&2*c1c7,48( 6gYHULQH�(21�0$5&+$,6

���������6WUDWmJLH�780&2�RX�FRPPHQW�RSWLPLVHU�OHV�LQFOXVLRQV�GDQV�OHV�mWXGHV�780263(&�HW�&R)�$7��SRXU�mWXGLHU�OHV�ULVTXHV
GH�FDQFHU�DVVRFLmV�h�XQ�YDULDQW�VXU�$70�RX�VXU�OxXQ�GHV�JlQHV�GX�FRPSOH[H�051

$XWHXUV��

-XDQD�%HDXYDOOHW������'RURWK}H�/H�*DO������6DUDK�%RQQHW�%RLVVLQRW������(YH�&DYDFLXWL������0DULH�*DEULHOOH�'RQGRQ������&DWKHULQH�1RJXHV���������2OLYLHU
&DURQ������'RPLQLTXH�6WRSSD�/\RQQHW������)DELHQQH�/HVXHXU������1DGLQH�$QGULHX������6}YHULQH�(RQ�0DUFKDLV����

���,QVHUP�8�����,QVWLWXW�&XULH���36/�5HVHDUFK�8QLYHUVLW\���0LQHV�3DULV7HFK��3DULV��)UDQFH
���,QVWLWXW�3DROL�&DOPHWWHV��'}SDUWHPHQW�G $QWLFLSDWLRQ�HW�GH�6XLYL�GHV�&DQFHUV��2QFRJ}Q}WLTXH�FOLQLTXH��0DUVHLOOH��)UDQFH
���8QLYHUVLW}�$L[�0DUVHLOOH��,16(50��,5'��6(667,0��6FLHQFHV�(FRQRPLTXHV�HW�6RFLDOHV�GH�OD�6DQW}�	�7UDLWHPHQW�GH�O
,QIRUPDWLRQ�0}GLFDOH��0DUVHLOOH�
)UDQFH
���6HUYLFH�G
2QFRORJLH�*}Q}WLTXH��,QVWLWXW�GH�&DQFHURORJLH�*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH����,QVWLWXW�&XULH��,QVHUP�8�����8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV��)UDQFH

0RWV�FOHIV���FDQFHU�GX�VHLQ��SU}GLVSRVLWLRQ�J}Q}WLTXH��VWUDW}JLH�G }WXGH��LQYHVWLJDWLRQ�HQ�}SLG}PLRORJLH�J}Q}WLTXH��$70��FRPSOH[H�051

5mVXPm��

$XMRXUG KXL��OHV�WHVWV�J}Q}WLTXHV�VRQW�LQW}JU}V�v�OD�SUDWLTXH�FOLQLTXH�FRXUDQWH�HQ�RQFRJ}Q}WLTXH�SRXU�DGDSWHU�OD�SULVH�HQ�FKDUJH�G XQH�SHUVRQQH�HW
GH�VD�IDPLOOH��'HSXLV�TXHOTXHV�DQQ}HV�GH�e�QRXYHDX[�l�J|QHV�GH�SU}GLVSRVLWLRQ�DX�FDQFHU�GX�VHLQ�RQW�}W}�LGHQWL®}V�HW�VRQW�DQDO\V}V�HQ�SDUDOO|OH�GH
%5&$� �HW�%5&$�� �FHSHQGDQW�OH�E}Q}®FH�FOLQLTXH�GH�O DQDO\VH�GH�OD�SOXSDUW�GH�FHV�J|QHV�UHVWH�v�}YDOXHU� �& HVW�SRXUTXRL�OH�*URXSH�*}Q}WLTXH�HW
&DQFHU�G 8QLFDQFHU�HQ�FROODERUDWLRQ�DYHF�OD�3ODWHIRUPH�G ,QYHVWLJDWLRQ�HQ�*}Q}WLTXH�HW�rSLG}PLRORJLH��3,*(���,QVHUP�8�����RQW�PLV�HQ�SODFH�GHV
}WXGHV�G }SLG}PLRORJLH�J}Q}WLTXH�SRXU�U}SRQGUH�v�FHWWH�TXHVWLRQ�

'HX[�}WXGHV��O }WXGH�&R)�$7��HW�O }WXGH�780263(&�VRQW�HQ�FRXUV��&R)�$7��HVW�XQH�FRKRUWH�QDWLRQDOH�IDPLOLDOH�SURVSHFWLYH�GRQW�OH�EXW�HVW�G HVWLPHU
OH�ULVTXH�GH�FDQFHU�DVVRFL}�DX[�J|QHV�GH�O $WD[LH�7}ODQJLHFWDVLH��$�7��FRPPH�$70��RX�OHV�J|QHV�GX�FRPSOH[H�051��05(��$��5$'���HW�1%1����UHV

LQFOXVLRQV�HQ��������/HV�IDPLOOHV�LQYLW}HV�v�SDUWLFLSHU�v�FHWWH�}WXGH�VRQW�OHV�IDPLOOHV�G HQIDQWV�DWWHLQWV�G $�7��RX�G XQ�V\QGURPH�SURFKH��RX�GHV
IDPLOOHV�SU}GLVSRV}HV�DX�FDQFHU��780263(&�D�SRXU�EXW�GH�G}WHUPLQHU�OH�VSHFWUH�WXPRUDO�HW�G HVWLPHU�OD�S}Q}WUDQFH�GH�YDULDQWV�FRQVWLWXWLRQQHOV
LGHQWL®}V�GDQV����J|QHV�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV�GX�VHLQ�HW�RX�GH�O RYDLUH�DXWUH�TXH�%5&$��HW�%5&$����UHV�LQFOXVLRQV�HQ�������

&HV�GHX[�}WXGHV�RQW�HQ�FRPPXQ�G LQFOXUH�GHV�SHUVRQQHV�SRUWHXVHV�G XQ�YDULDQW�VXU�$70��RX�VXU�O XQ�GHV�J|QHV�GX�FRPSOH[H�051��HW�OHXUV
DSSDUHQW}V��SRUWHXUV�RX�QRQ�SRUWHXUV�GX�YDULDQW�IDPLOLDO��/HV�FULW|UHV�G }OLJLELOLW}�GHV�YDULDQWV�}WDQW�LGHQWLTXHV�GDQV�OHV�GHX[�}WXGHV��780263(&
LGHQWL®H�HW�LQFOXW�HQ�DPRQW�GHV�FDV�LQGH[�}OLJLEOHV�v�&R)�$7��TXL�SURSRVH�XQ�VXLYL�G DX�PRLQV�GL[�DQV�DX[�SDUWLFLSDQWV�LQFOXV�GDQV�OHV�GHX[�}WXGHV�

/D�VWUDW}JLH�780&2��PLVH�HQ�SODFH�SDU�OD�3,*(��SHUPHW�GH�IDFLOLWHU�O DGK}VLRQ�GH�FHV�IDPLOOHV�DX[�GHX[�}WXGHV��/ LGHQWL®FDWLRQ�G XQ�YDULDQW�GDQV�O XQ
GH�FHV�J|QHV�GDQV�OH�FDGUH�GH�780263(&�UHQG�}OLJLEOH�OH�SDUWLFLSDQW�v�&R)�$7���/RUV�GH�OD�FRQVXOWDWLRQ�GH�UHQGX�GH�U}VXOWDW�780263(&��&2)$7�
SHXW�~WUH�GLUHFWHPHQW�SURSRV}H��/D�ORJLVWLTXH�GH�FHV�GHX[�}WXGHV�}WDQW�DVVXU}H�SDU�OD�3,*(��OHV�GRQQ}HV�IDPLOLDOHV��PRO}FXODLUHV��FOLQLTXHV�HW
}SLG}PLRORJLTXHV��TXHVWLRQQDLUHV��VRQW�IDFLOHPHQW�PXWXDOLV}HV�DYHF�O DFFRUG�GHV�SDUWLFLSDQWV�

/D�VWUDW}JLH�780&2�SHUPHW�G DXJPHQWHU�OH�QRPEUH�G LQFOXVLRQV�GDQV�&R)�$7���(Q�HHW��O }WXGH�780263(&�LQFOXW�HQYLURQ������FDV�LQGH[�SDU�DQ�HW
OD�IU}TXHQFH�GDQV�OD�SRSXODWLRQ�GLWH�J}Q}UDOH�GHV�YDULDQWV�}OLJLEOHV�SRXU�O }WXGH�&R)�$7��HVW�G HQYLURQ�������SRXU�$70�HW�G HQYLURQ�������SRXU�OHV
J|QHV�051��2Q�V DWWHQG�GRQF�v�FH�TXH�O }WXGH�780263(&�LGHQWL®H�DX�PRLQV����QRXYHOOHV�IDPLOOHV�$70�SDU�DQ�HW����IDPLOOHV�DYHF�XQ�YDULDQW�GDQV
O XQ�GHV�WURLV�J|QHV�GX�FRPSOH[H�051�

'HSXLV�OH�G}EXW�GH�O }WXGH�SLORWH�GH�780263(&������IDPLOOHV�R��V}JU}JH�XQ�YDULDQW�VXU�$70��RX�VXU�O XQ�GHV�J|QHV�GX�FRPSOH[H�051��RQW�}W}
LGHQWL®}HV�HW�VRQW�LQYLW}HV�v�SDUWLFLSHU�v�O }WXGH�&R)�$7��

3LlFH�MRLQWH���$*+0����B(RQ0DUFKDLVB7XPFR�SGI
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$OLFH�&+285<

���������0,720$7&+(5��8QH�EDVH�GH�GRQQmHV�FOLQLFR�ELRORJLTXH�IUDQkDLVH�SRXU�IDFLOLWHU�OD�SULRULVDWLRQ�GHV�YDULDQWV�GH�Ox$'1
PLWRFKRQGULDO

$XWHXUV��

$OLFH�&+285<������7KDQJDYHOX�'+,:$*$5$1������9HDO�&2/,1������&}OLQH�%5,6������6\OYLH�%$11:$57+������'DYLG�*28'(1(*(������3DWUL]LD�$0$7,�
%211($8������9DO}ULH�'(648,5(7�'80$6������&}FLOH�528=,(5������6DPLUD�$,7�(/�0.$'(0�6$$',������0DULH�/DXUH�0$57,1�1(*5,(5������$XU}OLHQ
75,028,//(������6W}SKDQH�$//28&+(������*D�OOH�+$5'<������$XURUH�'(926������&}FLOH�$&48$9,9$�%285'$,1������&}FLOH�3$*$1������6RSKLH
9$66(85������3DXOLQH�*$,*1$5'������$EGHO�6/$0$������&ODXGH�-$5'(/�������%HQRLW�58&+(721�������*LXOLD�%$5&,$�������-HDQ�3DXO�%211()217������
$QQH�6RSKLH�/(%5(�������3DVFDO�5(<1,(5�������$QWKRQ\�%522.(6������9}URQLTXH�3$48,6�)/8&.,1*(5������9LQFHQW�352&$&&,2����

���'}SDUWHPHQW�GH�%LRFKLPLH�*}Q}WLTXH��805�&156������,16(50�������&+8�$QJHUV��$QJHUV��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\�RI�/HLFHVWHU��/HLFHVWHU��5R\DXPH�8QL
���,16(50�8������&156�805������,5&$1��&+8�GH�1LFH��1LFH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��&+8�&DHQ��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�*}Q}WLTXH�0RO}FXODLUH��&+8�*UHQREOH��*UHQREOH��)UDQFH
���QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���0DODGLHV�K}U}GLWDLUHV�GX�P}WDEROLVPH��&+8�GH�/\RQ��+&/�*+�(VW��&HQWUH�GH�ELRORJLH�HW�3DWKRORJLH�(VW��%URQ��)UDQFH
���6HUYLFH�GH�%LRFKLPLH��&+8�%LF~WUH��$3�+3��/H�.UHPOLQ�%LF~WUH��)UDQFH
����8)�&DUGLR�HW�0\RJ}Q}WLTXH�%LRFKLPLH�0}WDEROLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
����*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�HW�%LRORJLH�GH�OD�5HSURGXFWLRQ��+�SLWDO�0DLVRQ�%ODQFKH��&+8�GH�5HLPV��5HLPV��)UDQFH
����'}SDUWHPHQW�GH�%LRFKLPLH�*}Q}WLTXH��805�&156������,16(50�������&+8�$QJHUV��DQJHUV��)UDQFH

0RWV�FOHIV���$'1�PLWRFKRQGULDO��ELRLQIRUPDWLTXH��EDVH�GH�GRQQ}HV��PDODGLHV�PLWRFKRQGULDOHV��3KHQRWLSV

5mVXPm��

,1752'8&7,21��/ DY|QHPHQW�GHV�WHFKQLTXHV�GH�V}TXHQ{DJH�KDXW�G}ELW��1*6��D�U}YROXWLRQQ}�OH�GLDJQRVWLF�J}Q}WLTXH�GHV�PDODGLHV�PLWRFKRQGULDOHV
DYHF �XQH �DXJPHQWDWLRQ �GH �OD �TXDQWLW} �GH �GRQQ}HV �J}Q}U}HV �PDLV �}JDOHPHQW �GH �OHXU �FRPSOH[LW}� �QRWDPPHQW �DYHF �O LGHQWL®FDWLRQ �GH �QRPEUHX[
YDULDQWV �GH �VLJQL®FDWLRQ �LQFRQQXH ��96,� �GDQV �OHV �J}QRPHV �QXFO}DLUHV �HW �PLWRFKRQGULDX[ ��$'1PW�� �/ REMHFWLI �GX �U}VHDX �0LWR'LDJ� ��� �ODERUDWRLUHV
KRVSLWDOLHUV�IUDQ{DLV�VS}FLDOLV}V�GDQV�OH�GLDJQRVWLF�GH�PDODGLHV�PLWRFKRQGULDOHV�HW�VRXWHQXV�SDU�OD�®OL|UH�)LOQHPXV��D�GRQF�}W}�GH�FU}HU�XQH�EDVH�GH
GRQQ}HV�FOLQLFR�ELRORJLTXH�IUDQ{DLVH��0LWR0DWFKHU��FROOLJHDQW�SRXU�FKDTXH�SDWLHQW�O HQVHPEOH�GHV�YDULDQWV�GH�O $'1PW��GHV�GRQQ}HV�FOLQLTXHV�HW
G}PRJUDSKLTXHV�D®Q�GH�IDFLOLWHU�OHV�}FKDQJHV�HQWUH�OHV�GL}UHQWV�ODERUDWRLUHV�GX�U}VHDX�HW�O DQDO\VH�GHV�GRQQ}HV�1*6�

0(7+2'(6��/D�EDVH�GH�GRQQ}HV�0LWR0DWFKHU�D�}W}�FRQ{XH�DXWRXU�GH���PRGXOHV���XQH�EDVH�GH�GRQQ}HV�FOLQLTXH��XQH�EDVH�GH�GRQQ}HV�J}Q}WLTXH�GH
YDULDQWV�GH�O $'1PW�HW�XQH�LQWHUIDFH�GH�UHTX~WH��/D�EDVH�GH�GRQQ}HV�FOLQLTXH�HVW�DVVXU}H�SDU�3KHQR7,36��ORJLFLHO�VS}FLDOLV}�GDQV�OD�FROOHFWH�HW
O DQDO\VH�G
LQIRUPDWLRQV�SK}QRW\SLTXHV�GH�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�J}Q}WLTXHV�HW�XWLOLVDQW�OD�WHUPLQRORJLH�+32��/D�EDVH�GH�GRQQ}HV�J}Q}WLTXH
FRQWLHQW� �SRXU�FKDTXH�SDWLHQW� �O HQVHPEOH�GHV�LQIRUPDWLRQV�FRQWHQX�GDQV�OH�®FKLHU�9&)�DLQVL �TXH�GHV�P}WDGRQQ}HV��QDWXUH�GH�O }FKDQWLOORQ��W\SH
G DQDO\VH���3RXU�O LQWHUIDFH�GH�UHTX~WH�HW�GH�SDUWDJH�GHV�LQIRUPDWLRQV�HQWUH�OHV�ODERUDWRLUHV��&DIH9DULRPH�D�}W}�PLV�HQ�SODFH��HQ�FROODERUDWLRQ�DYHF
$QWKRQ\�%URRNHV�FRRUGRQQDQW�OH�SURMHW�HXURS}HQ�*(1�3+(1�

5(68/7$76��'DQV�XQ�SUHPLHU�WHPSV��OH�SURMHW�0LWR0DWFKHU�V HVW�IRFDOLV}�VXU�O DQDO\VH�GHV�GRQQ}HV�1*6�GH�O $'1PW��$SU|V�DYRLU�G}YHORSS}�OD
VWUXFWXUH�GH�OD�EDVH�GH�GRQQ}HV�GH�YDULDQWV�J}Q}WLTXHV��FHOOH�FL�D�}W}�WHVW}H�HQ�LQW}JUDQW�OHV�GRQQ}HV�GH�SU|V�GH�����SDWLHQWV�G XQH�SU}F}GHQWH
}WXGH�PHQ}H�SDU�OHV�ODERUDWRLUHV�GX�U}VHDX��/ LQWHURS}UDELOLW}�HQWUH�OHV�LQIRUPDWLRQV�FOLQLTXHV�LVVXHV�GH�3+(127,36�HW�OD�EDVH�GH�GRQQ}HV
J}Q}WLTXH�D�}W}�UHQGXH�SRVVLEOH�SDU�O LQW}JUDWLRQ�GH�&DIH9DULRPH�GDQV�0LWR0DWFKHU��/ LQWHUIDFH�D�}W}�G}YHORSS}H�SRXU�SHUPHWWUH�XQ�SDUWDJH�GHV
LQIRUPDWLRQV�HQWUH�ODERUDWRLUHV�HW�v�O H[WUDFWLRQ�GH�QRXYHOOHV�FRQQDLVVDQFHV�JUxFH�v�OD�WHFKQRORJLH�e�HODVWLF�VHDUFK�l�

&21&/86,21�(7�3(563(&7,9(6��0LWRPDWFKHU�HVW�XQH�EDVH�GRQQ}HV�FOLQLFR�ELRORJLTXH�IUDQ{DLVH�VLPSOL®DQW�OH�SDUWDJH�GHV�LQIRUPDWLRQV�J}Q}WLTXHV
HW�SK}QRW\SLTXHV�HQWUH�OHV�ODERUDWRLUHV�HW�IDFLOLWHU�O LQWHUSU}WDWLRQ�GHV�96,�GH�O $'1PW��/H�G}SORLHPHQW�GH�O RXWLO�DX�VHLQ�GX�U}VHDX�HVW�SU}YX�SRXU
O DQQ}H������ �'DQV �XQ �VHFRQG�WHPSV� �VRQ �XWLOLVDWLRQ �HVW �HQYLVDJ}H�SRXU �GHV �UHTX~WHV �SOXV �FRPSOH[HV ��FR�RFFXUUHQFH �GH �YDULDQWV� �LQ¯XHQFH �GHV
KDSORJURXSHV�PLWRFKRQGULDX[�¤�� �(Q®Q��v�PR\HQ�WHUPH��O RXWLO �SRXUUD�~WUH�}ODUJL �DX[�YDULDQWV�GHV�J|QHV�QXFO}DLUHV�LPSOLTX}V�GDQV�OHV�PDODGLHV
PLWRFKRQGULDOHV��HW�O DUFKLWHFWXUH�GH�0LWRPDWFKHU�XWLOLV}H�SRXU�G DXWUHV�SDWKRORJLHV�

�

3LlFH�MRLQWH���0,720$7&+(5�9HUVLRQ�®QDOH�GRF[
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0DWKLOGH�38-$/7(

���������$SSURFKH�FRPELQmH�GH�OD�UHFKHUFKH�GHV�&19�HW�619���SHUIRUPDQFH�GX�2QH6HT�VXU�XQH�VmULH�GH����SDWLHQWV�h�JmQRW\SH
FRQQX

$XWHXUV��

0DWKLOGH�38-$/7(������6DUD�&267$17,1,������*LOOHV�025,1������)ORUHQFH�-2%,&������+HQUL�&23,1������*XLOODXPH�-('5$6=$.����

���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH

0RWV�FOHIV���$&3$��1*6��2QH6HT��619��&19

5mVXPm��

/HV�DQRPDOLHV�GX�G}YHORSSHPHQW�VRQW�XQ�SUREO|PH�LPSRUWDQW�GH�VDQW}�SXEOLTXH��%LHQ�TX HQ�JUDQGH�SDUWLH�G RULJLQH�J}Q}WLTXH��OH�GLDJQRVWLF
}WLRORJLTXH�UHVWH�FRPSOLTX}�HQ�UDLVRQ�G XQH�JUDQGH�K}W}URJ}Q}LW}�J}Q}WLTXH��FKURPRVRPLTXH�HW�PRQRJ}QLTXH����

$SU|V�}YDOXDWLRQ�FOLQLTXH��HW�HQ�O DEVHQFH�G RULHQWDWLRQ�}YLGHQWH�YHUV�XQH�FDXVH�FKURPRVRPLTXH�RX�J}QLTXH��XQH�DQDO\VH�GH�SUHPLHU�QLYHDX�WHOOH
TXH�O $&3$��$QDO\VH�&KURPRVRPLTXH�VXU�3XFH�v�$'1��HVW�U}DOLV}H��3XLV��GDQV�XQ�VHFRQG�WHPSV��XQH�DQDO\VH�SDU�1*6��6}TXHQ{DJH�+DXW�'}ELW��VHUD
U}DOLV}H�SDQHO�GH�J|QHV�RULHQW}�SDU�OH�SK}QRW\SH��H[RPH�FOLQLTXH�RX�H[RPH�FRPSOHW���$LQVL��O DVVRFLDWLRQ�GH�O DQDO\VH�SDU�$&3$�HW�SDU�}WXGH�G XQ
JUDQG�SDQHO�SHUPHW�G REWHQLU�XQ�GLDJQRVWLF�GDQV����v�����GHV�FDV�

'DQV�FH�FRQWH[WH��QRXV�QRXV�VRPPHV�LQW}UHVV}V�v�XQH�WHFKQRORJLH�GH�1*6�EDV}H�VXU�OD�FDSWXUH�GHV�V}TXHQFHV�FRGDQWHV�GH������J|QHV�DVVRFL}H�v
OD �FDSWXUH�GH�U}JLRQV�LQWHUJ}QLTXHV�U}SDUWLHV �GH�ID{RQ�KRPRJ|QH�VXU �O HQVHPEOH�GX�J}QRPH��VRQGHV�e�EDFNERQH�l� ��WHFKQRORJLH �2QH6HT
&RQVWLWXWLRQDO�5HVHDUFK�3DQHO��$JLOHQW�7HFKQRORJLHV���&HWWH�WHFKQRORJLH�SHUPHW��DX�FRXUV�G XQH�WHFKQLTXH�XQLTXH��GH�UHFKHUFKHU�OHV�YDULDQWV
QXFO}RWLGLTXHV�GDQV�XQ�SDQHO�GH������J|QHV�LPSOLTX}V�HQ�SDWKRORJLH��GH�G}WHFWHU�OHV�G}O}WLRQV�HW�GXSOLFDWLRQV�FKURPRVRPLTXHV�SDU�O }WXGH�GH�OD
SURIRQGHXU�GH�V}TXHQ{DJH�GHV�VRQGHV�e�EDFNERQH�l�HW�G LGHQWL®HU�OHV�U}JLRQV�G KRPR]\JRWLH�

1RXV�DYRQV�}WXGL}����SDWLHQWV�SU}VHQWDQW�GLYHUVHV�DQRPDOLHV�GX�G}YHORSSHPHQW�DYHF�XQ�J}QRW\SH�FKURPRVRPLTXH�FRQQX��G}O}WLRQ���T������
G}ULY}�GH�WUDQVORFDWLRQ��G}O}WLRQ���T������UHFRPELQDQW��W}WUDVRPLH���S¤���/D�WHFKQRORJLH�2QH6HT�D�SHUPLV�GH�UHWURXYHU����YDULDQWV�SU}DODEOHPHQW
LGHQWL®}V�HQ�$&3$�DYHF�XQ�FKHYDXFKHPHQW�P}GLDQ�GHV�FRRUGRQQ}HV�J}QRPLTXHV�GH������PLQLPXP������PD[LPXP�������7URLV�DXWUHV�SDWLHQWV
SU}VHQWDQW �XQH�WULVRPLH����HQ�PRVD�TXH��a�����GLDJQRVWLTX}H�SDU �),6+� �XQH�GLVRPLH�XQLSDUHQWDOH �GX�FKURPRVRPH����GLDJQRVWLTX}H�SDU
PDUTXHXUV�PLFURVDWHOOLWHV�HW�XQH�WULVRPLH����KRPRJ|QH�GLDJQRVWLTX}H�SDU�4)�3&5�RQW�}JDOHPHQW�}W}�FRUUHFWHPHQW�LGHQWL®}V�

&HV�SUHPL|UHV�GRQQ}HV�VHPEOHQW�LQGLTXHU�TXH�OD�WHFKQRORJLH�2QHVHT�SRXUUDLW�v�WHUPH�~WUH�GLVFXW}H�FRPPH�XQH�DOWHUQDWLYH�v�O DVVRFLDWLRQ�GH
O $&3$�HW�GH�O }WXGH�G XQ�SDQHO�GH�J|QHV�HQ�SUHPL|UH�LQWHQWLRQ�GDQV�OH�GLDJQRVWLF�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��&HWWH�WHFKQRORJLH�SHUPHW�HQ
HHW�GH�FRPELQHU�FHV�GHX[�DSSURFKHV�HQ�XQH�VHXOH�WHFKQLTXH��HW�DLQVL �GLPLQXHU�OH�G}ODL �HW�OH�FR�W�DQDO\WLTXH��/D�SRXUVXLWH�GH�FHWWH�}WXGH�DYHF
O DQDO\VH�G XQH�SOXV�JUDQGH�V}ULH�GH�SDWLHQWV�HVW�HQ�FRXUV�SRXU�FRQ®UPHU�FHV�U}VXOWDWV�HW�DP}OLRUHU�OD�VHQVLELOLW}�

8QH�}WXGH�P}GLFR�}FRQRPLTXH�GHYUD�~WUH�U}DOLV}H�D®Q�G HQYLVDJHU�OHV�SRVVLELOLW}V�GH�S}UHQQLVDWLRQ�GH�FHWWH�WHFKQRORJLH�

3LlFH�MRLQWH���5}VXP}�SHUIRUPDQFH�GX�2QH6HT�GRF[



0$/$',(6�&$5',29$6&8/$,5(6 1RXKD�$EGHOPRXOD

���������5)/3�PDUNHUV�IRU�WKURPERSKLOLF�SDWKRORJ\

$XWHXUV��

1RXKD�$EGHOPRXOD�%RXD\HG������)DWPD�$ELG������6RQGD�.DPPRXQ������5LP�/RXDWL������6DPLU�$ORXORX������%DONLVV�$EGHOPRXOD������6RXDG�0DOOHN�����
7DNRXD�6DPPRXGD������6DPLU�0
UDEHW������1DZHO�$EGHOODRXL������2OGH]�NDDEL������.D\V�&KDNHU������0XVWDSKD�%HQ�$]L]D������$NUDP�6EDL������$PLU
.DUUD������:DOLG�6PDRXL����

���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK���6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��0DKGLD��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DEHV��7XQLVLH

0RWV�FOHIV���3&5�5)/3��7KURPERSKLO\��613��07+)5��),,��)9��/HLGHQ

5mVXPm��

%DFNJURXQG�DQG�3XUSRVH��7KURPERSKLOLF�SDWKRORJ\��GH®QHG�E\�FOLQLFDO�VLWXDWLRQV�FKDUDFWHUL]HG�E\�WKH�RFFXUUHQFH�RI�UHFXUUHQW�YHQRXV�WKURPERVLV�RU
E\�ELRORJLFDO�K\SHUFRDJXODELOLW\��PD\�EH�DVVRFLDWHG�DW�WKH�JHQHWLF�OHYHO�ZLWK�UHFXUUHQW�PXWDWLRQV�DQG�SRO\PRUSKLVPV�VXFK�DV�IDFWRU���*�����$
PXWDWLRQ�DQG�)DFWRU���/HLGHQ�PXWDWLRQ��2EMHFWLYH��,Q�WKLV�VWXG\��ZH�UHSRUW�WKH�GHYHORSPHQW�RI�D�SDQHO�RI�PROHFXODU�WHFKQLTXHV�WKDW�KDYH�EHHQ
HVWDEOLVKHG�LQ�RXU�ODERUDWRU\�WR�H[SORUH�WKH�5)/3�PDUNHUV�RI�WKH�WKURPERHPEROLF�SDWKRORJ\�

0HWKRGRORJ\��0XWDWLRQV�RI�IDFWRU���*����$��SURWKURPELQ�JHQH��IDFWRU����*�����$�DQG�07+)5�JHQH�&���7�DV�ZHOO�DV�$����&�ZHUH�WDUJHWHG��7KH
SULPHUV�SDLUV�ZHUH�FKRVHQ�IRU�WKH�DPSOL®FDWLRQ�E\�3&5�RI�H[RQ����RI�WKH�)��JHQH��WKH��
875�UHJLRQ�RI�WKH�IDFWRU���JHQH�DQG�UHVSHFWLYHO\�RI�H[RQV��
DQG���RI�WKH�07+)5�JHQH��(Q]\PDWLF�GLJHVWV�ZHUH�SHUIRUPHG�XVLQJ�WZR�0Q,,�UHVWULFWLRQ�HQ]\PHV�IRU�)��DQG�)��DQG�+LQI,�DPSOL®FDWLRQ�SURGXFWV�DV
ZHOO�DV�0ER,,�IRU�07+)5�DPSOLFRQV��

5HVXOWV�DQG�'LVFXVVLRQV���7KH�3&5�5)/3�UHDFWLRQV�RI�WKH�IRXU�IUDJPHQWV�FRPSULVLQJ�WKH�SRO\PRUSKLVPV�RI�LQWHUHVW�LQ�RXU�VWXG\�UHYHDOHG�VHYHUDO
W\SHV�RI�SUR®OHV�DFFRUGLQJ�WR�WKH�SUHVHQFH�RU�DEVHQFH�RI�WKH�SRO\PRUSKLVP�DQG�DFFRUGLQJ�WR�LWV�KRPR]\JRXV�RU�KHWHUR]\JRXV�VWDWXV��7KH�PROHFXODU
WHFKQLTXHV�RI�5)/3�PDUNHUV�LGHQWL®FDWLRQ�LQ�WKURPERHPEROLF�GLVHDVH�WKDW�ZH�KDYH�GHYHORSHG�DUH�UHSURGXFLEOH��VLPSOH�DQG�LQH[SHQVLYH��7KHLU�XVH�LQ
ERWK�ELRORJLFDO�SUDFWLFH�DQG�EDVLF�UHVHDUFK�LV�VWLOO�UHOHYDQW�



*c1c7,48(�78025$/( *DhOOH�7DFKRQ

���������/HV�WHFKQLTXHV�GH�VmTXHQkDJH�FLEOm�Gx$51��XQH�mYROXWLRQ�SDU�UDSSRUW�DX[�WHFKQLTXHV�),6+�HW�,+&"

$XWHXUV��

*D�OOH�7DFKRQ������8OULFK�&RUWHV������6RSKLH�5LFKDUG������6HUJH�0LOLQ������6}EDVWLHQ�0DUWLQ������&DPLOOH�(YUDUG������&RULQQH�/DPRXU������/XFLH�.DUD\DQ�
7DSRQ����

���/DERUDWRLUH�GH�FDQF}URORJLH�ELRORJLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
���6HUYLFH�G
DQDWRPRSDWKRORJLH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
���6HUYLFH�GH�FDQF}URORJLH�FOLQLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH

0RWV�FOHIV���&DQFHU�GX�SRXPRQ��V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ��51$6HT��$/.��526�

5mVXPm��

,QWURGXFWLRQ��/HV�U}DUUDQJHPHQWV�$/.�HW�526��VRQW�GHV�FLEOHV�PRO}FXODLUHV�GH�SOXVLHXUV�LQKLELWHXUV�GH�W\URVLQH�NLQDVHV��/HV�DSSURFKHV�SDU
V}TXHQ{DJH�G
$51�VRQW �DQQRQF}HV�FRPPH�OD �QRXYHOOH �U}I}UHQFH�SRXU �OD �G}WHFWLRQ�GHV�J|QHV�GH�IXVLRQ� �UHSU}VHQWDQW �XQH�DOWHUQDWLYH�DX[
WHFKQLTXHV�VWDQGDUGV�G
LPPXQRKLVWRFKLPLH��,+&��HW�G
K\EULGDWLRQ�LQ�VLWX�HQ�¯XRUHVFHQFH��),6+��

3DWLHQWV�HW�PmWKRGHV��'DQV�FHWWH�}WXGH��QRXV�DYRQV�FRPSDU}�GHX[�WHFKQLTXHV�GH�V}TXHQ{DJH�FLEO}�G
$51��OH�NLW�)XVLRQ3OH[c�$ON�5HW�5RV�
Y���$UFKHUf��HW�OH�NLW�)+6����=����k�+XPDQ�OXQJ�FDQFHU�SDQHO��4LDJHQf���HW�FRUU}O}�OHXUV�U}VXOWDWV�DYHF�FHX[�G ,+&�HW�GH�),6+��3RXU�FH�IDLUH����
}FKDQWLOORQV�GH�FDQFHUV�GX�SRXPRQ�QRQ�v�SHWLWHV�FHOOXOHV��®[}V�DX�IRUPRO�HW�LQFOXV�HQ�SDUD°QH��))3(���LQLWLDOHPHQW�H[SORU}V�SDU�,+&�HW�),6+��RQW�}W}
V}OHFWLRQQ}V�SRXU�DQDO\VH�SDU�V}TXHQ{DJH�G
$51��

5mVXOWDWV��/HV�NLWV�4LDJHQf�HW�$UFKHUf�RQW�SURGXLW�GHV�U}VXOWDWV�VLPLODLUHV�HW�RQW�FRUUHFWHPHQW�LGHQWL®}�UHVSHFWLYHPHQW���������������HW������
��������GHV�}FKDQWLOORQV�,+&���),6+�$/.�RX�526��SRVLWLIV�HW������������GHV�}FKDQWLOORQV�Q}JDWLIV��(Q�FH�TXL�FRQFHUQH�TXDWUH�FDV�DPELJXV�GH�OD
FRKRUWH� �,+&�SRVLWLIV �� �),6+ �Q}JDWLIV� �OH �V}TXHQ{DJH �GH �O
$51 �D �FRQ®UP} �OH �U}VXOWDW �),6+ �GDQV ���������� �GHV �FDV� �%LHQ �TXH �QRQ �VWDWLVWLTXHPHQW
VLJQL®FDWLI��OD�VXUYLH�JOREDOH�HW�OD�VXUYLH�VDQV�SURJUHVVLRQ�GHV�SDWLHQWV�DYHF�GHV�YDULDQWV�GH�IXVLRQ�(0/��$/.�IU}TXHQWV��LGHQWL®}V�SDU�V}TXHQ{DJH
G $51��}WDLHQW�SOXV�FRXUWHV�TXH�FHOOHV�GHV�SDWLHQWV�SRUWHXUV�GH�YDULDQWV�GH�IXVLRQ�UDUHV��(Q®Q��OH�FR�W�WHFKQLTXH�GX�V}TXHQ{DJH�G $51�V HVW�U}Y}O}
ELHQ�SOXV�}OHY}�TXH�OH�FR�W�GHV�WHFKQLTXHV�FRQYHQWLRQQHOOHV����

&RQFOXVLRQ��/HV�WHVWV�GH�V}TXHQ{DJH�FLEO}�G $51�GDQV�OH�FDQFHU�GX�SRXPRQ�VRQW�U}DOLVDEOHV�HW�IRXUQLVVHQW�GHV�LQIRUPDWLRQV�LQW}UHVVDQWHV�VXU�OH
J|QH�SDUWHQDLUH�GH�OD�IXVLRQ��/HV�NLWV�)XVLRQ3OH[c�$ON�5HW�5RV��Y� ��$UFKHUf��HW�+XPDQ�OXQJ�FDQFHU�SDQHO��4LDJHQf��UHTXL|UHQW�XQ�WHPSV
WHFKQLTXH�}TXLYDOHQW�HW�RQW�IRXUQL�GHV�U}VXOWDWV�VLPLODLUHV�v�SDUWLU�G }FKDQWLOORQV�))3(��(Q�UHYDQFKH��OHXU�VHQVLELOLW}�Q DWWHLJQHQW�SDV������HW
O HPSORL�GH�FHV�WHFKQLTXHV�VH�WURXYHQW�OLPLW}�SDU�OHXU�FR�W�VXS}ULHXU�HW�OD�Q}FHVVLW}�G XQH�TXDQWLW}�G $51�WXPRUDO�UHODWLYHPHQW�LPSRUWDQWH��o
O
KHXUH�DFWXHOOH��HQ�O
DEVHQFH�G
H[LJHQFHV�UHODWLYHV�DX[�LQIRUPDWLRQV�VXU�OH�J|QH�SDUWHQDLUH�DYDQW�OH�WUDLWHPHQW�FLEO}��OHV�DQDO\VHV�SDU�V}TXHQ{DJH
FLEO}�G $51�QH�VHPEOHQW�SDV�GHVWLQ}HV�v�UHPSODFHU�OHV�WHFKQLTXHV�FRQYHQWLRQQHOOHV�PDLV�SOXW�W�v�SHUPHWWUH�OD�U}VROXWLRQ�GHV�FDV�GLVFRUGDQWV�),6+
YV�,+&�

3LlFH�MRLQWH���$EVWUDFWBDVVLVHV�GH�JHQHWLTXH�GRF[



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
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0DULR�$EDML

���������'LVRPLH�IRQFWLRQQHOOH�GH�Ox;���REVHUYDWLRQ�GX�V\QGURPH�GH�GXSOLFDWLRQ�GX�JlQH�0(&3��FKH]�XQH�zOOH

$XWHXUV��

0DULR�$EDML������-}U}PLH�0RUWUHX[���������)ORUHQFH�5LFFDUGL���������0DXGH�*UHOHW������1LFROH�3KLOLS���������&KDQWDO�0LVVLULDQ�������

���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�GH�OD�7LPRQH�(QIDQWV��$3�+0��0DUVHLOOH��)UDQFH
���$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH

0RWV�FOHIV���0(&3���GLVRPLH�IRQFWLRQQHOOH�FKURPRVRPH�;��GXSOLFDWLRQ��WUDQVORFDWLRQ

5mVXPm��

8Q�P}FDQLVPH�}SLJ}Q}WLTXH�DVVXUH�QRUPDOHPHQW�XQH�FRPSHQVDWLRQ�GH�GRVDJH�GH�J|QHV�HQWUH�OHV�GHX[�VH[HV��$LQVL�OD�PDMRULW}�GHV�J|QHV�ORFDOLV}V
VXU�OH�FKURPRVRPH�;�D�OH�P~PH�QLYHDX�G H[SUHVVLRQ�FKH]�OHV�KRPPHV�;<�HW�OHV�IHPPHV�;;�SDU�OH�SK}QRP|QH�GH�O LQDFWLYDWLRQ�GX�FKURPRVRPH�;�
/D�GRXEOH�H[SUHVVLRQ�GHV�J|QHV�ORFDOLV}V�VXU�OH�FKURPRVRPH�;��QRUPDOHPHQW�H[SULP}V�HQ�XQH�VHXOH�FRSLH��HVW�DSSHO}H�GLVRPLH�IRQFWLRQQHOOH���

/HV�P}FDQLVPHV�UHVSRQVDEOHV�G XQ�JDLQ�G XQH�U}JLRQ�GX�FKURPRVRPH�;�SHXYHQW�~WUH�XQH��GXSOLFDWLRQ�LQWUD�FKURPRVRPLTXH��XQH�WUDQVORFDWLRQ
G}V}TXLOLEU}H�;�DXWRVRPH�RX�;�<��RX�XQH�LQVHUWLRQ�LQWHUFKURPRVRPLTXH��&HV�GXSOLFDWLRQV�VRQW�OH�SOXV�VRXYHQW�SDWKRJ|QHV�FKH]�OH�JDU{RQ��&KH]�OHV
®OOHV��OH�SK}QRW\SH�VHUD�IRQFWLRQ�GX�P}FDQLVPH�FKURPRVRPLTXH�v�O RULJLQH�GX�G}V}TXLOLEUH�HW�GX�SUR®O�G LQDFWLYDWLRQ�GX�FKURPRVRPH�;���

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�SDWLHQWH�DGUHVV}H�HQ�FRQVXOWDWLRQ�v�O xJH�GH���PRLV�SRXU�XQ�UHWDUG�GH�FURLVVDQFH�PDMHXU��7�����'6��v�G}EXW
DQW}QDWDO��$�O H[DPHQ�FOLQLTXH��VRQW�REVHUY}V���XQH�PLFURF}SKDOLH��3&�����'6���XQH�G\VPRUSKLH�IDFLDOH��XQH�K\SRWRQLH��XQ�FRQWDFW�SHX�VDWLVIDLVDQW
HW�GHV�VW}U}RW\SLHV�PDQXHOOHV��/ $&3$�U}DOLV}H�D�PLV�HQ�}YLGHQFH�GHX[�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV��&19���FRQVLG}U}HV�FRPPH�SDWKRJ|QHV�
WUDGXLVDQW�OD�SU}VHQFH�G
XQ�G}ULY}�GX�FKURPRVRPH���LVVX�G
XQH�WUDQVORFDWLRQ�U}FLSURTXH�G}V}TXLOLEU}H�VXUYHQXH�GH�QRYR���G}O}WLRQ�WHUPLQDOH�GX
EUDV�FRXUW�G
XQ�FKURPRVRPH���G HQYLURQ�����NE��DVVRFL}�v�XQH�GXSOLFDWLRQ�WHUPLQDOH�GX�EUDV�ORQJ�G
XQ�FKURPRVRPH�;��U}JLRQ;T�����T����G HQYLURQ
���0E��&HW�LQWHUYDOOH�GXSOLTX}�FRQWLHQW�SOXVLHXUV�J|QHV�GRQW�0(&3���62;���)05���$%&'���/�&$0�HW�,5$.����

/H�V\QGURPH�GH�GXSOLFDWLRQ�GX�J|QH�0(&3��VHFRQGDLUH�v�XQH�GXSOLFDWLRQ�LQWHUVWLWLHOOH�HVW�ELHQ�FRQQX�HW�G}FULW�FKH]�OHV�JDU{RQV��&KH]�OHV�®OOHV��FHWWH
GXSOLFDWLRQ�LQWHUVWLWLHOOH�HVW�DV\PSWRPDWLTXH�HQ�UDLVRQ�GX�ELDLV�G LQDFWLYDWLRQ�GH�O ;�UHPDQL}��'H�UDUHV�REVHUYDWLRQV�GH�®OOHV�v�SK}QRW\SH�PRG}U}
VRQW�G}FULWHV�HQ�UDLVRQ�G XQH�LQDFWLYDWLRQ�DO}DWRLUH�GH�O ;��8Q�SK}QRW\SH�V}Y|UH�LGHQWLTXH�v�FHOXL�GX�JDU{RQ�HVW�REVHUY}�FKH]�OHV�®OOHV��VL�OD�U}JLRQ
GX�FKURPRVRPH�;�GXSOLTX}�}FKDSSH�v�O LQDFWLYDWLRQ��&HFL�HVW�G}FULW�HQ�FDV�GH�WUDQVORFDWLRQ�U}FLSURTXH�G}V}TXLOLEU}H�;�DXWRVRPH�RX�G LQVHUWLRQ
LQWHUFKURPRVRPLTXH��%LMOVPD�HW�DO���������6DQODYLOOH�HW�DO��������

/D�V}Y}ULW}�GX�SK}QRW\SH�GH�FHWWH�SDWLHQWH�FRUUHVSRQG�DX�V\QGURPH�GH�GXSOLFDWLRQ�GX�J|QH�0(&3���FRQV}TXHQFH�GH�OD�GLVRPLH�IRQFWLRQQHOOH�GH�OD
U}JLRQ�;T���ORFDOLV}H�VXU�OH�G}ULY}�GX�FKURPRVRPH���

3LlFH�MRLQWH���$66,6(6B72856B$%675$&7�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 &ORWKLOGH�250,(5(6

���������+LVWRLUH�QDWXUHOOH�GX�V\QGURPH�GH�:LHGHPDQQ�6WHLQHU�SDU�XQH�DSSURFKH�RULHQWmH�SDU�OHV�GRQQmHV�IRXUQLHV�SDU�XQ
HQWUHSrW�GH�GRQQmHV�GH�VDQWm

$XWHXUV��

&ORWKLOGH�2UPLHUHV������0DUO|QH�5LR������VRSKLH�5RQGHDX������*LXOLD�%DUFLD������$QWRLQH�1HXUD]������9LQFHQW�%HQRLW������&DUROLQH�0LFKRW������/\RQQHW
6WDQLVODV������*HQHYL|YH�%DXMDW������9DO}ULH�&RUPLHU�'DLUH������1LFRODV�*DUFHORQ����

���VHUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV���3DULV��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV���3DULV��)UDQFH
���'}SDUWHPHQW�G LQIRUPDWLTXH�P}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV���3DULV��)UDQFH
���'DWD�6FLHQFH�3ODWIRUP��,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���:LHGHPDQQ�6WHLQHU��.07�$��HQWUHS�W�GH�GRQQ}HV��LQWHOOLJHQFH�DUWL®FLHOOH

5mVXPm��

/H�V\QGURPH�GH�:LHGHPDQQ�6WHLQHU��G}FULW�SRXU�OD�SUHPL|UH�IRLV�HQ�������HVW�XQ�V\QGURPH�TXL�DVVRFLH�XQ�UHWDUG�VWDWXUDO��XQH�K\SHUWULFKRVH�HQ
SDUWLFXOLHU�GHV�FRXGHV��XQH�G\VPRUSKLH�IDFLDOH�UHFRQQDLVVDEOH��HW�XQ�WURXEOH�GX�QHXURG}YHORSSHPHQW�YDULDEOH��/H�J|QH�.07�$�LPSOLTX}�GDQV�FH
V\QGURPH �D �}W} �LGHQWL®} �HQ ����� �HW �PRLQV �GH ���� �FDV �RQW �}W} �UDSSRUW}V �GDQV �OD �OLWW}UDWXUH �P}GLFDOH� �/D �GHVFULSWLRQ �GX �SK}QRW\SH �HVW �SDUIRLV
VXFFLQFWH��HW�O KLVWRLUH�QDWXUHOOH�HW�GH�O }YROXWLYLW}�PDO�G}FULWHV�

1RXV�QRXV�SURSRVRQV�G XWLOLVHU�O HQWUHS�W�GH�GRQQ}HV�GH�VDQW}�GH�O K�SLWDO�1HFNHU�HW�OH�ORJLFLHO�G H[SORLWDWLRQ�G}YHORSS}�SDU�O LQVWLWXW�,PDJLQH��'U
:DUHKRXVH��SRXU�}WXGLHU�O KLVWRLUH�QDWXUHOOH�GX�V\QGURPH�GH�:LHGHPDQQ�6WHLQHU���(Q�HHW��O XWLOLVDWLRQ�G HQWUHS�WV�GH�GRQQ}HV�GH�VDQW}�SHXW�~WUH
XWLOH�SRXU�HQULFKLU�OD�GHVFULSWLRQ�SK}QRW\SLTXH�FDU�LO�SHUPHW�GH�UDVVHPEOHU�HQ�XQH�VHXOH�LQWHUIDFH�OHV�GRQQ}HV�GH�GL}UHQWV�V\VW|PHV�G LQIRUPDWLRQ
�FRPSWHV�UHQGXV�P}GLFDX[��FRPSWH�UHQGXV�G LPDJHULH��FRXUULHUV��U}VXOWDWV�ELRORJLTXHV�����'U�:DUHKRXVH�SHUPHW�GH�U}DOLVHU�XQH�UHFKHUFKH�WH[WXHOOH
VXU�O HQVHPEOH�GH�FHV�GRFXPHQWV�KRVSLWDOLHUV�FRQWHQXV�GDQV�O HQWUHS�W��&HWWH�}WXGH�U}WURVSHFWLYH�ORQJLWXGLQDOH�LQFOXW����SDWLHQWV�VXLYLV�v�O K�SLWDO
1HFNHU�(QIDQWV�0DODGHV�DYHF�FRQ®UPDWLRQ�PRO}FXODLUH��/D�FRKRUWH�}WXGL}H�D�XQ�VH[�UDWLR�GH������PDVFXOLQ����I}PLQLQ�����HW�FRPSUHQGV���DGXOWHV��OH
SDWLHQW�OH�SOXV�xJ}�D\DQW����DQV��$�SDUWLU�GHV�GRQQ}HV�WH[WXHOOHV�GH�O HQWUHS�W�GH�GRQQ}HV��XQ�DOJRULWKPH�GH�WUDLWHPHQW�DXWRPDWLTXH�GX�ODQJDJH
H[WUDLW�DXWRPDWLTXHPHQW��OHV�SK}QRW\SHV�GHV�SDWLHQWV��8Q�3KH:$6��3KHQRPH�:LGH�$VVRFLDWLRQ��HVW�U}DOLV}�VXU�FHV�SK}QRW\SHV�D®Q�GH�YLVXDOLVHU�OHV
SOXV�SHUWLQHQWV�HW�GH�UHS}UHU�G }YHQWXHOOHV�DVVRFLDWLRQV�SK}QRW\SLTXHV�QRQ�U}I}UHQF}HV�SDU�20,0�RX�253+$'$7$���/HV�SKRWRJUDSKLHV�GHV�SDWLHQWV
VHURQW�}JDOHPHQW�DQDO\V}HV�



%,2,1)250$7,48(��1289(//(6
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3DXO�*8(*8(1

���������&RQzUPDWLRQ�GH�OxLGHQWLWm�GHV�SUmOlYHPHQWV�SDU�3&5�PXOWLSOH[H�{XRUHVFHQWH�DX�ODERUDWRLUH�GH�*mQmWLTXH�GX�&+8�GH
/D�5mXQLRQ

$XWHXUV��

3DWULFN�081,(5������(ULF�&+$1(�7+,(1������&KULVWLQH�3$<(7������%}U}QLFH�'25$<������3DXO�*8(*8(1����

���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�/D�5}XQLRQ��6$,17�'(1,6��)UDQFH

0RWV�FOHIV���,GHQWLWRYLJLODQFH��3&5�PXOWLSOH[

5mVXPm��

&RQWH[WH���1RXV�DYRQV�G}YHORSS}��GDQV�OH�FDGUH�GH�QRWUH�SURF}GXUH�G LGHQWLWRYLJLODQFH��XQH�3&5�PXOWLSOH[H�SHUPHWWDQW�GH�WUDFHU�O LGHQWLW}�GHV
}FKDQWLOORQV�ORUV�GX�SURFHVVXV�SU}�DQDO\WLTXH��H[WUDFWLRQ�G $'1��HW�DQDO\WLTXH��$&3$�HW�1*6��

0DWmULHOV�	�0mWKRGHV���&LQT�PLFURVDWHOOLWHV��'��6������'��6������'�6������'��6������'��6������HW�XQ�DPSOLFRQ�FLEODQW�OH�FKURPRVRPH�<
�$0(/<���VRQW�DPSOL®}V�VXU�O $'1�H[WUDLW�DLQVL�TXH�VXU�XQH�VHFRQGH�H[WUDFWLRQ�G �jO�GH�VDQJ�GX�WXEH�SULPDLUH�DYHF�OH�NLW�*HQHUHOHDVHU��(XURJHQWHF��
/HV�DPRUFHV�VHQV�VRQW�PRGL®}HV�HQ��  �DYHF�XQH�TXHXH�XQLYHUVHOOH� �8QH�DPRUFH�XQLYHUVHOOH�¯XRUHVFHQWH�GH�V}TXHQFH� �LGHQWLTXH�v�OD�TXHXH�GHV
DPRUFHV �VHQV� �HVW �DMRXW}H �DX �PL[ �G DPRUFHV �v �OD �FRQFHQWUDWLRQ �®QDOH �GH ����j0 ��G DSU|V �6FKXHONH �0� �1DWXUH �%LRWHFKQRORJ\� ������� �/ DPRUFH
XQLYHUVHOOH �¯XRUHVFHQWH �HVW �PDUTX}H �HQ �)$0 �SRXU �O H[WUDFWLRQ �GH �O $'1 �HW �HQ �+(; �SRXU �O H[WUDFWLRQ �*HQUHOHDVHU� �'H �SOXV� �GHV �3&5 �VS}FL®TXHV
G DOO|OHV�FRPSRUWDQW���613��UV��������UV���������UV��������HW�UV����������HW�XQ�DPSOLFRQ�VXU�OH�J|QH�$0(/;��VRQW�DPSOL®}HV�GDQV�OH�P}ODQJH
3&5�e�$'1�l� �/D�GLVFULPLQDWLRQ�GHV�GHX[�DOO|OHV �GHV�613�VH�IDLW �SDU �OD �WDLOOH ��DMRXW �HQ��  �G XQH�V}TXHQFH�GH���EDVHV�VXU �O DPRUFH�VS}FL®TXH�GH
O DOO|OH�PLQRULWDLUH���%UL|YHPHQW���jO�GH�VDQJ�WRWDO�HVW�P}ODQJ}�v���jO�GX�U}DFWLI�*HQUHOHDVHU�GDQV�XQ�PLFURWXEH�DYDQW�XQH�LQFXEDWLRQ�GDQV�XQ
WKHUPRF\FOHXU�VHORQ�OHV�UHFRPPDQGDWLRQV�GX�IRXUQLVVHXU��$�FH�P}ODQJH�VRQW�DMRXW}V���jO�GX�PL[�PXOWLSOH[�4LDJHQ��4LDJHQ��HW��jO�GX�P}ODQJH
G DPRUFHV��/D�3&5�e�$'1�l�HVW�U}DOLV}H�VRXV���jO�HW�FRPSUHQG��jO�GX�PL[�PXOWLSOH[�4LDJHQ���jO�GX�P}ODQJH�G DPRUFHV�HW��jO�G $'1��&KDTXH�3&5
HVW�U}DOLV}H�GH�PDQL|UH�LQG}SHQGDQWH�HQ�XWLOLVDQW�OH�P~PH�SURJUDPPH�GH�3&5��G}QDWXUDWLRQ�LQLWLDOH�v���g&�SHQGDQW����PLQXWHV�����F\FOHV
FRPSUHQDQW����VHFRQGHV�v����g&�����VHFRQGHV�v���g&�HW����VHFRQGHV�v���g&��SXLV�XQH�}ORQJDWLRQ�®QDOH�GH����PLQXWHV�v���g&���$�OD�®Q�GHV�3&5��XQ
P}ODQJH�GH��jO�GH�OD�3&5�e�*HQHUHDOHU�l��PDUTX}�HQ�+(;������jO�GH�OD�3&5�e�$'1�l��PDUTX}�HQ�)$0�HW�1('������jO�GH�52;�HW����jO�GH�IRUPDPLGH
HVW�DQDO\V}�VXU�OH�V}TXHQFHXU�����;/��7KHUPR)LVFKHU���/HV�GRQQ}HV�VRQW�LQWHUSU}W}HV�SDU�OH�ORJLFLHO�*HQHPDSSHU�9���7KHUPR)LVFKHU��

5mVXOWDWV���'HV�WHVWV�HQ�OLPLWH�GH�G}WHFWLRQ�PRQWUHQW�TXH�O DQDO\VH�GHV�PLFURVDWHOOLWHV�HW�GHV�613�HVW�SRVVLEOH�MXVTX v��QJ�jO�GH�O $'1�H[WUDLW��/H
J}QRW\SH�GHV�613�HVW�SDUIDLWHPHQW�FRQFRUGDQW�DYHF�O DQDO\VH�HQ�$&3$��7KHUPR)LVFKHU��VXU����}FKDQWLOORQV��(Q®Q��GHV�WHVWV�GH�FRQWDPLQDWLRQ�LQWHU
}FKDQWLOORQV�RQW�}W}�HHFWX}V�HW�REMHFWLYHQW�SDU�O DQDO\VH�GHV�PLFURVDWHOOLWHV�XQH�G}WHFWLRQ�GH�FRQWDPLQDWLRQ�v����

&RQFOXVLRQV���&HWWH�DSSURFKH�VLPSOH�HW�UREXVWH�SHUPHW�GH�Y}UL®HU�OD�FRQFRUGDQFH�HQWUH�O $'1�H[WUDLW�HW�OH�WXEH�SULPDLUH��XWLOH�HQ�FDV�G H[WUDFWLRQ
PDQXHOOH �RX �VHPL�DXWRPDWLTXH�� �GH �Y}UL®HU �O DEVHQFH �GH �FRQWDPLQDWLRQ �GH �O $'1 �H[WUDLW �HW �GH �WUDFHU �O }FKDQWLOORQ �WRXW �DX �ORQJ �GX �SURFHVVXV
DQDO\WLTXH�SDU�OD�FRPSDUDLVRQ�GHV���613�DYHF�OHV�GRQQ}HV�LVVXHV�GH�O $&3$�RX�GX�1*6�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

(9$�72866$,17

���������1RXYHOOHV�WHFKQLTXHV�HQ�DQWmQDWDO��OHV�SDUHQWV�RQW�LOV�YUDLPHQW�OH�FKRL[

$XWHXUV��

(YD�72866$,17����

���J}Q}WLTXH�P}GLFDOH��FKX�3HOOHJULQ��%RUGHDX[��)UDQFH

0RWV�FOHIV���SV\FKRORJLH��}WKLTXH��DQW}QDWDO��QRXYHOOHV�WHFKQLTXHV

5mVXPm��

0RQ�SURSRV�VHUD�G H[SRVHU�LFL�FRPPHQW��G
XQ�F�W}��OHV�DYDQF}HV�GHV�WHFKQLTXHV�P}GLFDOHV�HW�GH�OD�J}Q}WLTXH�HW�GH�O
DXWUH�OHV�DWWHQWHV�GHV�SDUHQWV
VH�P~OHQW��VH�U}SRQGHQW�HW�V HQWUHFKRTXHQW��0RQ�VXSSRUW�WK}RULTXH�YLHQGUD�GH�OD�SV\FKRORJLH�HW�GH�OD�V\VW}PLH��PDLV�DXVVL�GH�Oi}WKLTXH�HW�GH�OD
SKLORVRSKLH� �(W �GHV �VLWXDWLRQV �FOLQLTXHV�YLHQGURQW �PHWWUH �HQ�SHUVSHFWLYH�FHWWH �U}¯H[LRQ� � � �e �& HVW �GRQF�ELHQ�DX[�LQ¯XHQFHV�U}FLSURTXHV�GH�OD �YLH
SV\FKLTXH�HW�GH�OD�YLH�VRPDWLTXH�TX HVW�FRQIURQW}H�OD�P}GHFLQH�G DXMRXUG KXL��O REOLJHDQW�v�UHSHQVHU�RX�v�UHIRUPXOHU�VHV�DYDQF}HV�l��

3HX�GH�FRPSRUWHPHQWV�KXPDLQV�DXVVL�QDWXUHOV�TXH�OD�SURFUhDWLRQ�QpDXURQW�FRQQXV�HQ�VL�SHX�GH
WHPSV�DXWDQW�GH�WUDQVIRUPDWLRQV�DUWLILFLHOOHV��(Q�HIIHW��OH�FKDPS�GH�OD�PhGHFLQH�SUhQDWDOH�VpHVW
WUDQVIRUPh�DYHF�OH�GhYHORSSHPHQW�GHV�WHFKQLTXHV�LVVXHV�GH�OD�JhQhWLTXH�PhGLFDOH��GH�OpLPDJHULH
HW�GH�OpDVVLVWDQFH�PhGLFDOH�d�OD�SURFUhDWLRQ�HW�D�SHUPLV�GpLPSRUWDQWV�SURJUgV�GDQV�OD�JHVWLRQ�GX
GhVLU �GpHQIDQW� �3DUPL�FHV�QRXYHOOHV�WHFKQRORJLHV� �F
HVW �DFWXHOOHPHQW�OD�JhQhWLTXH�TXL �HVW �DX
SUHPLHU�SODQ��/D�JhQhWLTXH�PhGLFDOH�GH�SDU�VD�SURMHFWLRQ�IDPLOLDOH�HW�VHV�SRWHQWLDOLWhV��WRXFKH�d
OD�ILOLDWLRQ�HW�TXHVWLRQQH�OD�SRWHQWLHOOH�QRUPDOLVDWLRQ�GH�OpiWUH�KXPDLQ���6L�RQ�RIIUH�DX[�SDUHQWV�OD
SRVVLELOLWh�GH�FKRLVLU�OHXU�HQIDQW��FHOD�QRXUULW�OH�UiYH�GH�OpHQIDQW�LGhDO�TXH�WRXW�OH�PRQGH�SRUWH�DX
IRQG�GH�OXL���$ORUV�DYRQV�QRXV�FUhh�OH�IDQWDVPH�GH�OpHQIDQW�JhQhWLTXHPHQW�SDUIDLW�"�/HV�IXWXUV
SDUHQWV�d�WURS�GhVLUHU�QH�YRQW�LOV�SDV�iWUH�GhfXV�SDU�FHW�REMHW�EhEh�PhGLFDOHPHQW�QRUPDOLVh�PDLV
IRUFHPHQW�KXPDLQ�HW�GRQF�VRXUFH�GpLQVDWLVIDFWLRQ��/pHQIDQW�UiYh�SDUIDLW�ULVTXH�GpiWUH�ELHQ�hORLJQh
GH�OpHQIDQW�UhHO��2Q�HQ�DUULYH�d�XQ�GhVLU�GpHQIDQW�VDFUDOLVh��PhGLFDOLVh��FRPPH�XQ�QRXYHO�REMHW
PhGLFDO�

�
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&+$,0$�6$+/,

���������gWXGH�PROmFXODLUH�GX�JlQH�*+��HQ�UDSSRUW�DYHF�OH�GmzFLW�LVROm�HQ�KRUPRQH�GH�FURLVVDQFH

$XWHXUV��

&+$,0$�6$+/,������(01$�6*+$,5,������)$'+(/�1$--$5������7DLHE�0(66$28'����

���ODERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH���K�SLWDO�G
HQIDQWV�%HFKLU�+DP]D�7XQLV���WXQLV��7XQLVLH
���ODERUDWRLUH�GH�ELRFKLPLH���&+8�)$7280$�%285*+,%$�021$67,5���021$67,5���7XQLVLH

0RWV�FOHIV���'}®FLW�HQ�KRUPRQH�GH�FURLVVDQFH��J|QH�*+���SRSXODWLRQ�7XQLVLHQQH��SRO\PRUSKLVPH�

5mVXPm��

/D �SU}YDOHQFH �GX �G}®FLW �LVRO} �HQ �*+ �HVW �}VWLP} �v ����� ���� �v ������� �QDLVVDQFHV �GRQW �� �v ���� �VRQW �GHV �FDV �IDPLOLDX[� �VXJJ}UDQW �XQH �RULJLQH
J}Q}WLTXH��/H�GLDJQRVWLF�GX�G}®FLW �IDPLOLDO �HQ�*+�UHSRVH�VXU�O }WXGH�GHV�GRQQ}HV�FOLQLTXHV��ELRORJLTXHV�HW�PRO}FXODLUHV�GHV�PHPEUHV�YLYDQWV�GH
FKDTXH�IDPLOOH�UHQIHUPDQW�DX[�PRLQV�GHX[�PHPEUHV�}WLTXHW}V�G}®FLWDLUHV� � �,O �V DJLW �G XQH �}WXGH�U}WURVSHFWLYH�SRUW}H�VXU�VHSW�IDPLOOHV�D\DQW�DX
PRLQV�GHX[�G}®FLWDLUHV�FRQQXV�RX�GH�PRUSKRORJLH�HQ�IDYHXU�GH�G}®FLW�HQ�*+��8QH�}WXGH�FOLQLTXH��ELRORJLTXH�HW�PRO}FXODLUH�D�}W}�U}DOLV}H�DXSU|V�GH
FKDTXH�PHPEUH�GH�OD�IDPLOOH��/ xJH�PR\HQ�DX�PRPHQW�GH�GLDJQRVWLF�GHV�SURSRVLWXV�HVW�GH�����DQV��/D�WDLOOH�PR\HQQH�HQ�G}YLDWLRQ�VWDQGDUGV��'6�
HVW�GH�������/H�SRLGV�PR\HQ�HVW�GH������/D�FRQVDQJXLQLW}�}WDLW�SU}VHQWH�GDQV�����GHV�FDV��/H�GLDJQRVWLF�GH�'*+�}WDLW�UHWHQX�VXU�OD�EDVH�GH�GHX[
WHVWV�GH�VWLPXODWLRQ��/H�G}®FLW�HQ�*+�GDQV��QRWUH�}WXGH�HVW�LVRO}��1HXI�SURSRVLWXV�RQW�VXELV�OHV�GHX[�WHVWV�HW�XQ�VHXO�FDV�DYDLW�XQH�K\SRJO\F}PLH
Q}RQDWDOH��/D�FRUU}ODWLRQ�HQWUH�OHV�GHX[�WHVWV�}WDLW�IDLEOH��FLQT�SURSRVLWXV�D\DQW�U}SRQGXV�DX�WHVW�GH�WRO}UDQFH�v�O LQVXOLQH�77,��Q RQW�SDV�U}SRQGX��DX
WHVW�DX�JOXFDJRQ��/ }WXGH�PRO}FXODLUH��DSU|V�OH�V}TXHQ{DJH�GH�TXDWUH�H[RQV�GX�J|QH�*+��Q D�SDV�U}Y}O}H�GH�PXWDWLRQV�VXVSHFWHV�PDLV�WURLV�FDV�GH
SRO\PRUSKLVPHV�DX�QLYHDX�GH�O H[RQ���RQW�}W}�VLJQDO}V�GRQW�GHX[�FDV�}WDLHQW�GHV�PHPEUHV�QRQ�G}®FLWDLUHV�FRQQXV�HW�XQ�FDV�}WDLW�XQ�G}®FLWDLUH
FRQQX��1RWUH�}WXGH�FRQ®UPH�OHV�OLPLWHV�GHV�WHVWV�GH�VWLPXODWLRQ��O }WXGH�PRO}FXODLUH�GHYDLW�~WUH�SOXV�H[WHQVLYH�FLEODQW�G DXWUHV�J|QHV�SRXYDQW�~WUH
LPSOLTX}V�GDQV�OH�'*+��/ }SLJ}Q}WLTXH�HVW�HQFRUH�XQ�GHV�D[HV�VXU�OHTXHO�RQ�SHXW�V DSSX\HU�SRXU�H[SOLTXHU�OD�QRWLRQ�GH�*+�ELR�LQDFWLYH��

3LlFH�MRLQWH���$66,6(6������GRF[



(3,*c1c7,48(��,17(5$&7,216�*b1(6
(19,5211(0(17

$QDiV�/(�1$%(&

���������&DUDFWmULVDWLRQ�GxmOmPHQWV�FLV�UmJXODWHXUV�GX�JlQH�*-%��GX�ORFXV�')1%�

$XWHXUV��

$QD�V�/(�1$%(&������$OLFLD�48,//(9(5(������&}GULF�/(�0$5(&+$/���������&ODXGH�)(5(&���������6W}SKDQLH�02,6$1�������

���*}Q}WLTXH�FRQVWLWXWLRQQHOOH��8QLY�%UHVW��,QVHUP��()6��805�������**%��EUHVW��)UDQFH
���*}Q}WLTXH�FRQVWLWXWLRQQHOOH��8QLY�%UHVW��,QVHUP��()6��805�������**%��%UHVW��)UDQFH
�����/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�G
+LVWRFRPSDWLELOLW}��&+58�GH�%UHVW���%UHVW��)UDQFH

0RWV�FOHIV���')1%���RUJDQLVDWLRQ�FKURPDWLQLHQQH��FLV�U}JXODWLRQ��U}JXODWLRQ�GH�J|QH��*-%�

5mVXPm��

/D�U}JXODWLRQ�WUDQVFULSWLRQHOOH�HVW�PRGXO}H�SDU�GHV�}O}PHQWV�FLV�U}JXODWHXUV��LOV�SHXYHQW�LQWHUDJLU�DYHF�OH�SURPRWHXU�G XQ�J|QH�YLD�OD�IRUPDWLRQ�GH
ERXFOH�G $'1��&HWWH�/ DUFKLWHFWXUH�FKURPDWLQLHQQH�YD�GRQF�MRXHU�XQ�U�OH�HVVHQWLHO�GDQV�OD�U}JXODWLRQ�J}QLTXH��/ DOW}UDWLRQ�G H�FHV�}O}PHQWV�FLV�
U}JXODWHXUV�RX�GH�O RUJDQLVDWLRQ�WULGLPHQVLRQQHOOH�GX�J}QRPH�SHXYHQW�FRQGXLUH�v�GHV�SDWKRORJLHV�GH�W\SH�e�FLV�UXSWLRQ�GLVRUGHU�l�

�/HV�VXUGLW}V�FRUUHVSRQGHQW�v�OD�SDWKRORJLH�VHQVRULHOOH�OD�SOXV�FRPPXQH�HW�WRXFKHQW���v�����GH�OD�SRSXODWLRQ�PRQGLDOH��'DQV�����GHV�FDV��FHV
VXUGLW}V�VRQW�G RULJLQH�J}Q}WLTXH��/HV�VXUGLW}V�QRQ�V\QGURPLTXHV��QRQ�DVVRFL}HV�v�G DXWUHV�SDWKRORJLHV��VRQW�GDQV������GHV�FDV�OL}HV�DX�ORFXV
')1%���(Q�HHW��F&HV�VXUGLW}V�U}FHVVLYHV�VRQW�DVVRFL}HV�v�GHV�PXWDWLRQV�GX�J|QH�*-%���*DS�-XQFWLRQ�%HWD����HW�v�GHV�JUDQGHV�G}O}WLRQV�GX�ORFXV�
/D�PXWDWLRQ�OD�SOXV�IU}TXHPPHQW�UHWURXY}H�HVW�OD���GHO*�DYHF�XQH�SU}YDOHQFH�}OHY}H�GDQV�OD�SRSXODWLRQ�HQWHQGDQWH��G �HQYLURQ�����GDQV�OD
SRSXODWLRQ�HQWHQGDQWH��&HW�H[F|V�GH�SRUWHXUV�K}W}UR]\JRWHV�VDLQV�GDQV�OD�SRSXODWLRQ�1}DQPRLQV�DLQVL�TXH�GHV�FDV�GH�VXUGLW}V�')1%��UHVWHQW
HQFRUH�QRQ�LQH[SOLTX}V���'H�SOXV��FHW�H[F|V�GH�SRUWHXUV�K}W}UR]\JRWHV�VDLQV�GDQV�OD�SRSXODWLRQ�QRXV�ODLVVH�VXSSRVHU�OD�SU}VHQFH�G }O}PHQWV�FLV�
U}JXODWHXUV�v�GLVWDQFH�GX�J|QH�*-%��

�/D�FRQIRUPDWLRQ�FKURPDWLQLHQQH�GX�ORFXV�')1%��D�}W}�DQDO\V}H�SDU�OD�WHFKQLTXH��&��&KURPRVRPH�&RQIRUPDWLRQ�&DSWXUH�&DUERQ�&RS\���&HV
DQDO\VHV�RQW�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�SOXVLHXUV�FRQWDFWV�FKURPDWLQLHQV�DYHF�OH�SURPRWHXU�*-%���&HV�U}JLRQV�RQW�HQVXLWH�}W}�DQDO\V}HV�SDU
J|QH�UDSSRUWHXU�SRXU�LGHQWL®HU�GH�SRWHQWLHOV�}O}PHQWV�U}JXODWHXUV�GH�*-%���1RXV�DYRQV�DORUV�LGHQWL®}�T4XDWUH�U}JLRQV�D\DQW�XQ�HHW�HQKDQFHU�HW
GHX[ �U}JLRQV �D\DQW �XQ �HHW �VLOHQFHU �VXU �O H[SUHVVLRQ �GH �*-%� �RQW �}W} �LGHQWL®}HV� �'H �SOXV� �QRXV �DYRQV �DQDO\V} �O/ DUFKLWHFWXUH �GX �ORFXV �')1%� �D
}JDOHPHQW �}W} �DQDO\V}H �HQ �}WXGLDQW �OHV �VLWHV �GH �®[DWLRQ �GX �IDFWHXU �GH �WUDQVFULSWLRQ �&7&) ��&&&7&�ELQGLQJ �IDFWRU� �SDU �&K,3�T3&5� �&HWWH �SURW}LQH
LQVXODWULFH�MRXH�XQ�U�OH�HVVHQWLHO �GDQV�O RUJDQLVDWLRQ�HW �GDQV�O DUFKLWHFWXUH�GH�OD�FKURPDWLQH� �,FL� �QRXV�PHWWRQV�HQ�}YLGHQFH$LQVL� �GHV�VLWHV
SU}I}UHQWLHOV�GH�®[DWLRQ�GH�OD�SURW}LQH�&7&)�RQW�}W}�PLV�HQ�}YLGHQFH��FH�TXL�QRXV�SHUPHW�SHUPHWWDQW�GH�SURSRVHU�XQ�PRG|OH�GH�U}JXODWLRQ��'�GX
ORFXV�')1%���/HV�U}JLRQV�FLV�U}JXODWULFHV�VHUDLHQW�DORUV�UDSSURFK}HV�GX�SURPRWHXU�*-%��SDU�OD�IRUPDWLRQ�G XQH�ERXFOH�FKURPDWLQLHQQH�SHUPHWWDQW
DLQVL�VD�U}JXODWLRQ�

3LlFH�MRLQWH���5}VXP}B&DUDFW}ULVDWLRQ�G
}O}PHQWV�FLV�UHJXODWHXUV�GH�*-%�B$QD�V�/(�1$%(&�GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

&KORg�38,61(<�'$.+/,

���������'LDJQRVWLF�SUmQDWDO�GxXQH�KH[DVRPLH���S�HQ�PRVDqTXH�DVVRFLmH�h�XQH�KHUQLH�GLDSKUDJPDWLTXH

$XWHXUV��

&KOR}�38,61(<�'$.+/,������0DULH�&/(0(1&($8������'LPD�-281,������5RPDLQ�',27������0�9$/'8*$������-HDQ�0DUF�&267$������-HOHQD�0$57,129,&�����
-XOLHQ�6$$'$������*}UDUG�7$&+'-,$1������$OH[DQGUD�%(1$&+,������$OLQH�5(&(9(85����

���6HUYLFH�G
+LVWRORJLH��(PEU\RORJLH��&\WRJ}Q}WLTXH��+RSLWDO�$QWRLQH�%}FO|UH��$3�+3���&/$0$57��)UDQFH
���&\WRJ}Q}WLTXH��&(5%$��6DLQW�2XHQ�/�$XPRQH��)UDQFH
���8QLW}�GH�)RHWRSDWKRORJLH��6HUYLFH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��+RSLWDO�$QWRLQH�%}FO|UH��$3�+3���&/$0$57��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��+RSLWDO�$QWRLQH�%}FO|UH��$3�+3���&/$0$57��)UDQFH

0RWV�FOHIV���'LDJQRVWLF�SU}Q}WDO��3DOOLVWHU�.LOOLDQ��KHUQLH�GLDSKUDJPDWLTXH��KH[DVRPLH����S

5mVXPm��

/H�V\QGURPH�GH�3DOOLVWHU�.LOOLDQ��3.6��20,0���������HVW�XQH�PDODGLH�UDUH�TXL�VH�FDUDFW}ULVH�SDU�GHV
DQRPDOLHV �FRQJ}QLWDOHV �DVVRFL}HV �v �XQ �G}®FLW �LQWHOOHFWXHO �V}Y|UH� �&HSHQGDQW� �HQ �GLDJQRVWLF �SU}QDWDO �RX
SRVWQDWDO��XQH�YDULDWLRQ�SK}QRW\SLTXH�DVVH]�LPSRUWDQWH�D�}W}�UDSSRUW}H��DOODQW�GHV�PDOIRUPDWLRQV�FOLQLTXHV
�5HWDUG�GH�G}YHORSSHPHQW�PHQWDO�HW�SV\FKRPRWHXU��PDFURVRPLH��}SLOHSVLH��VXUGLW}��G\VPRUSKLH�IDFLDOH��v
OD�PRUW�I�WDOH�LQ�XWHUR��HQ�UDLVRQ�SDUWLFXOL|UHPHQW�GH�OD�KHUQLH�GH�FRXSROH�GLDSKUDJPDWLTXH���/H�3.6�HVW�OL}
v�OD�SU}VHQFH�G XQ�LVRFKURPRVRPH�GX�EUDV�FRXUW�G XQ�FKURPRVRPH�����L��S��VXUQXP}UDLUH��HQ�PRVD�TXH�
SURYHQDQW�G XQH�QRQ�GLVMRQFWLRQ�FKURPRVRPLTXH�ORUV�GH�OD�GHX[L|PH�GLYLVLRQ�P}LRWLTXH�PDWHUQHOOH�VXLYLH
G XQ�U}DUUDQJHPHQW�

1RXV�UDSSRUWRQV �LFL �OH �FLQTXL|PH�FDV �G XQH�KH[DVRPLH���S�HQ�PRVD�TXH� �G}WHFW}H�SDU �XQH�DQDO\VH
FKURPRVRPLTXH�SDU�SXFH�v�$'1��$&3$��HW�SDU�),6+�v�SDUWLU�GX�OLTXLGH�DPQLRWLTXH�GDQV�OH�FDGUH�G XQH
KHUQLH�GH�FRXSROH�GLDSKUDJPDWLTXH��/ $&3$�D�PRQWU}�XQ�JDLQ�GH�OD�U}JLRQ���S��/D�WHFKQLTXH�GH�),6+�D�PLV
HQ�}YLGHQFH�GHX[�PDUTXHXUV�VXUQXP}UDLUHV�G L��S�HQ�PRVD�TXH�IDLEOH�GDQV���v�����GHV�DPQLRF\WHV��/H
FDU\RW\SH�I�WDO �FRQYHQWLRQQHO �v �SDUWLU �GHV �DPQLRF\WHV �FXOWLY}V �Q D �SDV �PLV �HQ�}YLGHQFH�G DQRPDOLH
FKURPRVRPLTXH�

/ }WXGH�GH �I�WRSDWKRORJLH �D �FRQ®UP}�OD �KHUQLH �GH �FRXSROH �GLDSKUDJPDWLTXH�JDXFKH�TXL �}WDLW �DVVRFL}H �v
XQH�DYDQFH�VWDWXUR�SRQG}UDOH��XQH�G\VPRUSKLH�IDFLDOH�HW�XQH�FDPSWRGDFW\OLH��/ $&3$�HW�OD�),6+�U}DOLV}HV
VXU�GHV�SU}O|YHPHQWV�WLVVXODLUHV�RQW�FRQ®UP}�OH�PRVD�FLVPH�DYHF�XQH�GLVSDULW}�GX�WDX[�GH�PRVD�TXH�VHORQ
OHV�WLVVXV��(Q�HHW��OH�WDX[�GH�PRVD�FLVPH�GH�O KH[DVRPLH�}WDLW�HQ�),6+�GH�����GDQV�OH�OLTXLGH�DPQLRWLTXH
FXOWLY}��PDLV�}WDLW�UHVSHFWLYHPHQW�v�����HW�����v�SDUWLU�GX�SRXPRQ�HW�GX�GLDSKUDJPH��3DU�DLOOHXUV��XQ
IDLEOH �SRXUFHQWDJH�GH�FHOOXOHV �QH�SU}VHQWDLHQW �TX XQH�W}WUDVRPLH���S�� ������GDQV�OH �SRXPRQ�HW �OH
GLDSKJUDPPH��FRQWUH����GDQV�OH�OLTXLGH�DPQLRWLTXH��/H�FDU\RW\SH�I�WDO�FRQYHQWLRQQHO�U}DOLV}�v�SDUWLU�GX
SRXPRQ�}WDLW�VDQV�DQRPDOLH�

(Q�FRQFOXVLRQ��O }WXGH�GH�FH�FDV�GH�3.6�QRXV�SHUPHW�GH�G}FULUH�OH�FLQTXL|PH�FDV�UDUH�G KH[DVRPLH���S
GDQV�XQ�FRQWH[WH�SU}QDWDO�GH�KHUQLH�GH�FRXSROH�GLDSKUDJPDWLTXH��&HWWH�}WXGH�SHUPHW�SDU�DLOOHXUV�GH
FRQ®UPHU�OD�YDULDELOLW}�WLVVXODLUH�GX�WDX[�GH�SU}VHQFH�HQ�PRVD�TXH�GX�RX�GHV�PDUTXHXUV�VXUQXP}UDLUHV�HW
FRUU|OH�DYHF�OD�GHVFULSWLRQ�GDQV�OD�OLWW}UDWXUH�GH�J}QRW\SHV�YDULDEOHV��WULVRPLH��XQH�W}WUDVRPLH�HW�XQH
KH[DVRPLH�VHXOHV�RX�FRPELQ}HV� �ORUV �G XQH�DWWHLQWH�SDU �OH �3.6� �3DU �DLOOHXUV� �FHWWH�}WXGH�SHUPHW�GH
VRXOLJQHU�OD�PHLOOHXUH�VHQVLELOLW}�GH�O DQDO\VH�FKURPRVRPLTXH�SDU�SXFH�v�$'1��$&3$��SDU�UDSSRUW�v�OD�),6+�



0$/$',(6�&$5',29$6&8/$,5(6 $85c/,(1�3$/0<5(

���������4XH�QRXV�DSSUHQG�OH�ELODQ�FDUGLRORJLTXH�SUmFRFH�GHV�DSSDUHQWmV�SRUWHXUV�GxXQH�PXWDWLRQ�VDUFRPmULTXH�UHVSRQVDEOH
GH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH�"

$XWHXUV��

$XU}OLHQ�3$/0<5(������1LFRODV�0$16(1&$/������6RSKLH�0$//(7������-HDQ�)UDQ{RLV�3581<������0DUF�6,52/������3KLOLSSH�&+$5521������2OLYLHU
'8%285*����

���*}Q}WLTXH��+�SLWDO�$PEURLVH�3DU}��%28/2*1(�%,//$1&2857��)UDQFH
���&DUGLRORJLH��+�SLWDO�$PEURLVH�3DU}��%28/2*1(�%,//$1&2857��)UDQFH
���*}Q}WLTXH��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���&DUGLRORJLH��+�SLWDO�$PEURLVH�3DU}��3DULV��)UDQFH

0RWV�FOHIV���&0+��&DUGLRP\RSDWKLH�K\SHUWURSKLTXH��WHVW�J}Q}WLTXH�SU}GLFWLI��PRUW�VXELWWH��S}Q}WUDQFH

5mVXPm��

/D�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��&0+��HVW�XQH�PDODGLH�FDUGLDTXH�K}U}GLWDLUH�HW�LO �HVW�UHFRPPDQG}�ORUV�GX�GLDJQRVWLF�GH�&0+�FKH]�XQ
SURSRVLWXV��G LQLWLHU��FKH]�OHV�DSSDUHQW}V��XQ�G}SLVWDJH�FDUGLRORJLTXH�HW�RX�J}Q}WLTXH�

1RWUH�REMHFWLI�}WDLW�G }WXGLHU�OH�ELODQ�FDUGLDTXH�G DSSDUHQW}V�DX�VWDGH�SU}FRFH��VDQV�&0+�FRQQXH�DX�PRPHQW�GX�WHVW�J}Q}WLTXH�SU}GLFWLI��D®Q�GH
G}WHUPLQHU�����O LPSDFW�GX�WHVW�J}Q}WLTXH�SU}GLFWLI�VXU�OD�SURSRUWLRQ�G DSSDUHQW}V�G}EXWDQW�OD�VXUYHLOODQFH�FDUGLDTXH������HVWLPHU�OD�S}Q}WUDQFH�GH
OD�&0+�HW�����G}WHUPLQHU�OD�SU}YDOHQFH�GHV�IDFWHXUV�GH�ULVTXH��)'5��GH�PRUW�VXELWH��06��v�FH�VWDGH�VDQV�H[SUHVVLRQ�FDUGLDTXH�DY}U}H�

1RXV�DYRQV�}WXGL}�OHV�ELODQV�FDUGLDTXHV�GH����DSSDUHQW}V�SRUWHXUV�GH�PXWDWLRQ�FDXVDOH�����IHPPHV�����KRPPHV��xJH���v����DQV���Q D\DQW�SDV�GH
&0+�FRQQXH�DX�PRPHQW�GX�WHVW�J}Q}WLTXH�SU}GLFWLI�U}DOLV}�DX�&+8�$PEURLVH�3DU}�

/HV�DQDO\VHV�PRQWUHQW�TXH�������������GH�OD�FRKRUWH�VHXOHPHQW�DYDLHQW�LQLWL}�OH�ELODQ�FDUGLDTXH�DYDQW�OH�WHVW�J}Q}WLTXH��SXLV�������������DSU|V�

/D�S}Q}WUDQFH�DX�PRPHQW�GH�FH�SUHPLHU�ELODQ�}WDLW�GH����������������>3$�@�/D�S}Q}WUDQFH�VHPEODLW�SOXV�LPSRUWDQWH�FKH]�O KRPPH�������TXH�FKH]
OD�IHPPH�������>3$�@�/D�S}Q}WUDQFH�VHPEODLW�SOXV�}OHY}H�SRXU�OHV�YDULDQWV�0<+��������TXH�OHV�YDULDQWV�7117���������0<%3&�������HW�711,�
����>3$�@��

/HV�WURLV�)'5V�PDMHXUV�LGHQWL®}V�DX�VWDGH�SU}FRFH�DYDQW�H[SUHVVLRQ�GH�O K\SHUWURSKLH��Q ����VRQW�OD�WDFK\FDUGLH�YHQWULFXODLUH�QRQ�VRXWHQXH��7916�
�Q ��������OD�V\QFRSH�LQH[SOLTX}H��Q �������HW�OHV�DQW}F}GHQWV�IDPLOLDX[�GH�06��Q ���������3DU�DLOOHXUV��OHV�LQGLYLGXV�VDQV�&0+������������
DYDLHQW�GH�OD�®EURVH�FDUGLDTXH�HQ�,50�������������XQH�RUHLOOHWWH�JDXFKH�GLODW}H������������XQH�K\SHUH[FLWDELOLW}�YHQWULFXODLUH��(69�!�������K�����
XQH�PXWDWLRQ�v�KDXW�ULVTXH�HW�����������SUDWLTXDLHQW�GH�O H[HUFLFH�SK\VLTXH�LQWHQVH�

&RQFOXVLRQ���/ LQGHQWL®FDWLRQ�G XQ�YDULDQW�J}Q}WLTXH�FDXVDO�FKH]�XQ�DSSDUHQW}�HVW�XQH�}WDSH�HVVHQWLHOOH�SRXU�LQLWLHU�OD�VXUYHLOODQFH�FDUGLRORJLTXH
FKH]�FHV�DSSDUHQW}V�TXL�QH�O RQW�PDMRULWDLUHPHQW�SDV�IDLW�DXSDUDYDQW��/D�S}Q}WUDQFH�VHPEOH�YDULHU�VHORQ�OH�VH[H�HW�OH�J|QH�LPSOLTX}��/H�VWDGH
SU}FRFH�VDQV�K\SHUWURSKLH�SHXW�SDUIRLV�~WUH�DVVRFL}�v�GHV�IDFWHXUV�GH�ULVTXHV�SHUVRQQHOV�GH�PRUW�VXELWH��&HWWH�}WXGH�SRXUUDLW�~WUH�}ODUJLH�VXU�XQ
SOXV�JUDQG�QRPEUH�G DSSDUHQW}V�

�
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0DULQH�7HVVDUHFK

���������'LymUHQFHV�WUDQVFULSWRPLTXHV�HQWUH�GHV�VXMHWV�QRQ�RElVHV��RElVHV�HW�DQFLHQQHPHQW�RElVHV�

$XWHXUV��

0DULQH�7HVVDUHFK������(QULFKHWWD�0LOHWL������.HOYLQ�.ZRN������3HWHU�$UQHU������0LNDHO�5\G}Q������&DUVWHQ�'DXE����

���'}SDUWHPHQW�GH�ELRFKLPLH�HW�J}Q}WLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
���'HSDUWPHQW�RI�%LRVFLHQFHV�DQG�1XWULWLRQ��.DUROLQVND�,QVWLWXWHW��6WRFNKROP��6X|GH
���'HSDUWPHQW�RI�0HGLFLQH��.DUROLQVND�8QLYHUVLW\�+RVSLWDO�+XGGLQJH��6WRFNKROP��6X|GH

0RWV�FOHIV���2E}VLW}��7UDQVFULSWRPH��FKLUXUJLH�EDULDWULTXH���&DJH�VHTXHQFLQJ

5mVXPm��

2EHVLW\�LV�D�ZRUOGZLGH�SXEOLF�KHDOWK�DVVRFLDWHG�ZLWK�PDQ\�FRPRUELGLWLHV��8QGHUVWDQGLQJ�LWV�XQGHUO\LQJ�FDXVHV�DQG�PHFKDQLVPV�LV�RQH�RI�WKH�NH\V�WR
SUHYHQW�DQG�WUHDW�WKLV�FRQGLWLRQ��%HVLGHV�REYLRXV�HQYLURQPHQWDO�FDXVHV��DV�SK\VLFDO�LQDFWLYLW\�RU�SRRU�QXWULWLRQ��JHQHWLFV�LV�RQH�RI�WKH�PDLQ
FRPSRQHQW�RI�REHVLW\��+HUH��ZH�SHUIRUP�D�WUDQVFULSWRPLF�VWXG\�E\�� &DS�P51$�VHTXHQFLQJ�RI�VXEFXWDQHRXV�ZKLWH�DGLSRVH�WLVVXH�RI�QRQ�REHVH
�12���REHVH��2%��DQG�SUHYLRXVO\�REHVH��32%��VXEMHFWV��DW�IDVWLQJ�DQG�K\SHULQVXOLQHPLD�VWDWHV��

������������'LHUHQWLDO�JHQH�H[SUHVVLRQ�DQDO\VLV�VKRZHG�IHZ�GLHUHQFH�LQ�WKH�DQDO\VLV�RI�12�FRPSDUHG�WR�32%�VXEMHFWV��ZKLOH�WKH�FRPSDULVRQ�RI�2%
VXEMHFWV�YHUVXV�12�DQG�YHUVXV�32%�GLVSOD\HG�PDQ\�WUDQVFULSWRPLF�FKDQJHV��ZLWK�PRVW�RI�WKH�JHQHV�LQ�FRPPRQ�LQ�ERWK�FRPSDULVRQ��0RUHRYHU�
PDQ\ �JHQHV �ZHUH �VSHFL®FDOO\ �LQYROYHG �LQ �H[SUHVVLRQ �FKDQJHV �EHWZHHQ �2%�DQG �32%�VXEMHFWV� �*HQH �RQWRORJ\ �DQDO\VLV �UHYHDOHG �WKDW �WKRVH �JHQHV
ZHUH�LQYROYHG�LQ�PHWDEROLF�DQG�FHOOXODU�SURFHVV�SDWKZD\V�DQG�LQ�FDUGLRYDVFXODU�GLVHDVHV��)DVWLQJ�DQG�K\SHULQVXOLQHPLD�PHWDEROLF�VWDWHV�KDG�OLWWOH
LQ¯XHQFH�RQ�WKH�UHVXOWV��

7KLV�VWXG\�GHPRQVWUDWHV�WKDW�D�PDMRU�JHQH�H[SUHVVLRQ�GLHUHQFH�LV�REVHUYHG�EHWZHHQ�REHVH�DQG�OHDQ�VXEMHFWV��ZKHWKHU�WKH\�ZHUH�QHYHU�REHVH�RU
JRW�ULG�RI�WKHLU�IDW�PDVV�DIWHU�D�ZHLJKW�ORVV�VXUJHU\��DQG�WKDW�DIWHU�WKLV�NLQG�RI�VXUJHU\��PDQ\�FKDQJHV�LQ�JHQH�H[SUHVVLRQ�DSSHDU��)XUWKHU�VWXGLHV
DUH�QHHGHG�WR�LGHQWLI\�SUHFLVHO\�ZKLFK�JHQHV�DUH�LQYROYHG�DQG�LI�WKH\�FDQ�EH�D�WDUJHW�IRU�SHUVRQDOL]HG�PHGLFLQH�LQ�WKH�WUHDWPHQW�RI�REHVLW\�E\
ZHLJKW�ORVV�VXUJHU\�
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&DWKHULQH�&$,//$8'

���������6mTXHQkDJH�h�KDXW�GmELW�SRXU�OH�GLDJQRVWLF�GHV�PDODGLHV�O\VRVRPDOHV���DYDQWDJHV�HW�OLPLWHV

$XWHXUV��

-HDQ�3KLOLSSH�38(&+������6DUDK�61$128'-�9(5%(5������2UODQH�9$7(/������6\OYDLQ�+$1(,1������6DELQH�/(52<������&}FLOH�)2855$*(������3DUWLFN
1,76&+.(������&DWKHULQH�&$,//$8'�������

���/DERUDWRLUH�GH�%LRFKLPLH��0}WDERORPLTXH�DQG�3URW}RPLTXH��+�SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH��3$5,6��)UDQFH
���3ODWHIRUPH�GH�*}Q}WLTXH�7UDQVODWLRQQHOOH��,QVWLWXW�,PDJLQH��805�������3DULV��)UDQFH��3$5,6��)UDQFH
���3ODWHIRUPH�GH�%LRLQIRUPDWLTXH��805�������8QLYHUVLW}�3DULV�'HVFDUWHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH��3$5,6��)UDQFH
���,16(50�8������,QVWLWXW�1HFNHU�(QIDQWV�0DODGHV��8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV��)UDQFH��3$5,6��)UDQFH

0RWV�FOHIV���0DODGLHV�O\VRVRPDOHV��V}TXHQ{DJH�KDXW�G}ELW

5mVXPm��

8Q �SDQHO �VS}FL®TXH �D �}W} �G}YHORSS} �SRXU �OH �GLDJQRVWLF �PRO}FXODLUH �SDU �V}TXHQ{DJH �v �KDXW �G}ELW ��6+'� �GH �SDWLHQWV �DWWHLQWV �GH �PDODGLHV �GH
VXUFKDUJH�O\VRVRPDOH��06/���,O�FRXYUH����J|QHV�LPSOLTX}V�GDQV�OHV�06/��LQFOXDQW�OHV����J|QHV�UHVSRQVDEOHV�GH�F}UR�GH�OLSRIXVFLQRVHV�QHXURQDOHV
�&/1���&H�SDQHO�D�}W}�XWLOLV}�SRXU�DQDO\VHU�VRLW�GHV�SDWLHQWV�G}Mv�GLDJQRVWLTX}V�SDU�GRVDJH�HQ]\PDWLTXH��VRLW�GHV�SDWLHQWV�QRQ�HQFRUH�FDUDFW}ULV}V
�QRWDPPHQW�VXVSHFWV�GH�&/1���&KH]�OHV�SDWLHQWV�D\DQW�HX�XQ�GLDJQRVWLF�HQ]\PDWLTXH�SU}DODEOH��WRXV�OHV�DOO|OHV�RQW�SX�~WUH�G}WHUPLQ}V��*$$��,'8$�
*$/16��*/%���¤���'H�QRPEUHXVHV�IHPPHV�SU}VHQWDQW�GHV�VLJQHV�SRWHQWLHOV�GH�PDODGLH�GH�)DEU\�RQW�}W}�WHVW}HV���OD�SOXSDUW�G HQWUH�HOOHV�QH
SU}VHQWDLHQW�DXFXQ�YDULDQW�SDWKRJ|QH�VXU�OH�J|QH�*/$�SHUPHWWDQW�G H[FOXUH�G}®QLWLYHPHQW�FHWWH�K\SRWK|VH�GLDJQRVWLTXH��&KH]�XQ�SDWLHQW�DWWHLQW
GH�PDODGLH�GH�+XQWHU��XQH�G}O}WLRQ�GH�O H[RQ���GX�J|QH�,'6�D�}W}�U}Y}O}H�SDU�O DQDO\VH�GHV�&19��FRS\�QXPEHU�YDULDWLRQV��HW�XOW}ULHXUHPHQW
FRQ®UP}H�SDU�V}TXHQ{DJH�6DQJHU��&KH]�XQ�DXWUH�SDWLHQW�QH�PRQWUDQW�DXFXQH�DQRPDOLH�QL�HQ�6DQJHU��QL�HQ�6+'��XQH�LQYHUVLRQ�D�}W}�VXVSHFW}H�
SXLV�FRQ®UP}H�v�O DLGH�G ROLJRQXFO}RWLGHV�VS}FL®TXHV��&KH]�XQ�SDWLHQW�DYHF�XQ�G}®FLW�HQ�KH[RVDPLQLGDVH�$�HW�XQH�VHXOH�PXWDWLRQ�FDUDFW}ULV}H�SDU
6DQJHU� �OH �SDQHO �D �FRQ®UP} �OD �SU}VHQFH �G XQH �G}O}WLRQ �GHV �H[RQV �� �v �� �GX �J|QH �+(;$� �3DU �FRQWUH� �XQ �SDWLHQW �DYHF �XQH �IRUWH �VXVSLFLRQ �GH
JDQJOLRVLGRVH�v�*0��VDQV�G}®FLW�HQ�KH[RVDPLQLGDVHV�SU}VHQWDLW�XQH�PXWDWLRQ�KRPR]\JRWH��F������$�!�*��VXU�OH�J|QH�*0�$�FRGDQW�O DFWLYDWHXU�GX
*0���/ DQDO\VH�GHV�&19�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GHV�G}O}WLRQV�QRXYHOOHV�FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLH�GH�*DXFKHU��VXJJ}UDQW�TXH
FHV�DQRPDOLHV�QH�VRQW�SDV�UDUHV�HW�SRXUUDLHQW�~WUH�UDW}HV�SDU�V}TXHQ{DJH�6DQJHU�����SDWLHQWV�DYHF�XQH�VXVSLFLRQ�FOLQLTXH�GH�&/1�RQW�}W}�WHVW}V����
}WDLHQW�SRVLWLIV�����������337��HW���733���GLDJQRVWLF�HQ]\PDWLTXH�SU}DODEOH�����&/1�����&/1�����&/1�����0)6'�����.&7'��HW���*51��'DQV�XQH
IDPLOOH�OLEDQDLVH��OH�WULR�IDPLOLDO�D�}W}�DQDO\V}�HW�XQ�YDULDQW�733��FDUDFW}ULV}��F����$�!�*���'H�ID{RQ�VXUSUHQDQWH��OHV�SDUHQWV�}WDLHQW�QRQ�VHXOHPHQW
K}W}UR]\JRWHV�SRXU�FHWWH�PXWDWLRQ��PDLV�}JDOHPHQW�SRXU�XQ�YDULDQW�SDWKRJ|QH��F�����&�!�7��VXU�OH�J|QH�+(;%�FRQ®UPDQW�XQ�GRXEOH�ULVTXH�GDQV
FHWWH�IDPLOOH��PDODGLH�GH�6DQGKR���$X�WRWDO��QRWUH�DSSURFKH�SDU�6+'�HVW�XQ�QRXYHO�RXWLO�SRXU�OH�GLDJQRVWLF�®DEOH�HW�UDSLGH�GHV�SDWLHQWV�DWWHLQWV�GH
06/��,O�FRQVWLWXH�XQH�DYDQF}H�PDMHXUH�SRXU�OD�G}WHFWLRQ�GH�JUDQGHV�G}O}WLRQV��P~PH�VL�OD�G}WHUPLQDWLRQ�GH�OHXUV�ERUQHV�UHTXLHUW�GHV�}WDSHV
VXSSO}PHQWDLUHV��UHODWLYHPHQW�FRPSOH[HV�SRXU�OHV�J|QHV�*%$�HW�,'6�GX�IDLW�GH�OD�SU}VHQFH�GH�SVHXGRJ|QHV�WU|V�KRPRORJXHV���&H�SDQHO�06/�HVW
WRXW�SDUWLFXOL|UHPHQW�XWLOH�SRXU�OD�FDUDFW}ULVDWLRQ�GHV�GLYHUVHV�IRUPHV�GH�&/1��FHFL�SDU�FRPSDUDLVRQ�DYHF�OD�VWUDW}JLH�SU}F}GHPPHQW�XWLOLV}H
�V}TXHQ{DJH�6DQJHU�J|QH�SDU�J|QH���&HSHQGDQW��SRXU�OHV�FDV�QRQ�U}VROXV��G DXWUHV�DSSURFKHV��SDQHOV��H[RPH��J}QRPH��UHVWHQW�Q}FHVVDLUHV�

�
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3DXO�5ROOLHU

���������&DUDFWmULVDWLRQ�GX�FRQWHQX�JmQLTXH�GH�SHWLWV�FKURPRVRPHV�PDUTXHXUV�VXUQXPmUDLUHV�SDU�DQDO\VH�FKURPRVRPLTXH�VXU
SXFH�h�$'1�FKH]�GHV�SDWLHQWV�LQIHUWLOHV

$XWHXUV��

3DXO�5ROOLHU���������0DULRQ�%HDXPRQW������9LQFHQW�-DXUH\������/LQGD�$NORXO������(ULND�/DXQD\������6DORXD�7RXMDQL������$G}OLH�3HUURW������*XLOKHP�-RXYH
�����$QQH�6RSKLH�1H\URXG���������/DXUHQW�3DVTXLHU������6\OYLH�2GHQW������0DUF�$QWRLQH�%HODXG�5RWXUHDX���������6\OYLH�-DLOODUG�������

���*}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV��5(11(6��)UDQFH
���&\WRJ}Q}WLTXH�HW�ELRORJLH�FHOOXODLUH��&+8�GH�5HQQHV��5(11(6��)UDQFH
���/DERUDWRLUH�GH�F\WRJ}Q}WLTXH���&\WRJHQ��6DLQW�+HUEODLQ��)UDQFH
���%LRORJLH�GH�OD�UHSURGXFWLRQ��&+8�GH�5HQQHV��5(11(6��)UDQFH
���805B6�������,UVHW��5(11(6��)UDQFH

0RWV�FOHIV���LQIHUWLOLW}��PDUTXHXU�VXUQXP}UDLUH��$&3$

5mVXPm��

,QWURGXFWLRQ�2EMHFWLIV��

/ REVHUYDWLRQ�GH�SHWLWV�FKURPRVRPHV�PDUTXHXUV�VXUQXP}UDLUHV��V60&��VXU�OH�FDU\RW\SH�HVW�SOXV�IU}TXHQWH�ORUV�G XQH�LQIHUWLOLW}�TXH�GDQV�OD
SRSXODWLRQ�J}Q}UDOH���������YV��������>/LHKU�HW�DO�������@��/D�VXUYHQXH�G XQH�LQIHUWLOLW}�SHXW�~WUH�GXH�v�XQH�SHUWXUEDWLRQ�GH�OD�P}LRVH�>2OV]HZVND
HW �DO�� �����@ �PDLV �DXVVL �SRWHQWLHOOHPHQW �v �XQH �DPSOL®FDWLRQ �GH �FHUWDLQV �J|QHV� �1}DQPRLQV� �ELHQ �TXH ���� �GHV �V60& �VRLHQW �DVVRFL}V �v �XQ
G}V}TXLOLEUH �GH �O HXFKURPDWLQH� �OH �FRQWHQX �J}QLTXH �SU}FLV �Q HVW �SDV �WRXMRXUV �FDUDFW}ULV} �>$UPDQHW �HW �DO�� �����@�

0DW}ULHOV�3DWLHQWV�HW�0}WKRGHV

1RXV�DYRQV�U}DOLV}�GHSXLV������DX�VHLQ�GX�VHUYLFH�GH�&\WRJ}Q}WLTXH�GX�&+8�GH�5HQQHV�XQH�DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��$&3$��SRXU
WRXV�OHV�V60&�LGHQWL®}V�FKH]�GHV�SDWLHQWV�PDVFXOLQV�HW�I}PLQLQV�LQIHUWLOHV��D®Q�GH�PHWWUH�HQ�}YLGHQFH�OD�SU}VHQFH�GH�J|QHV�VXU�FHV�V60&�

5}VXOWDWV��

6XU�QRWUH�FRKRUWH�GH�SDWLHQWV�LQIHUWLOHV� ������KRPPHV���IHPPHV��SU}VHQWHQW�XQ�V60&��GRQW���VRQW�HQ�PRVD�TXH����V60&�SURYLHQQHQW�GHV
FKURPRVRPHV����RX��������$&3$�QRUPDOH���3RXU���V60&��O $&3$�PRQWUH�XQ�JDLQ�GH�PDW}ULHO�FKURPRVRPLTXH��XQ�GHU�����JDLQ��S���T���GH�����
0E���XQ�SVX�LGLF������JDLQ���T�����G ��0E���XQ�U�����HQ�PRVD�TXH��JDLQ���S�����T�����GH������0E��HW�XQ�LGLF�����HQ�PRVD�TXH��W}WUDVRPLH
��T����T������GH�����0E��FDUDFW}ULVWLTXH�G XQ�V\QGURPH�&DW�(\H�GH�W\SH���

&HV�JDLQV�LPSOLTXHQW�HQWUH����HW����J|QHV��&HUWDLQV�G HQWUH�HX[�VRQW�GHV�J|QHV�FDQGLGDWV�SRXU�O LQIHUWLOLW}�LPSOLTX}V�GDQV�OD�GLYLVLRQ�FHOOXODLUH�RX�OD
JRQDGRJHQ|VH��H[����(6&2���&$%<5��¤��RX�VRQW�GHV�J|QHV�FRQQXV�SRXU�~WUH�LPSOLTX}V�GDQV�O LQIHUWLOLW}�FKH]�XQ�LQGLYLGX�GH�VH[H�RSSRV}��H[����7$)�%
UHVSRQVDEOH�GH�G}IDXW�GH�VSHUPDWRJHQ|VH�>$\KDQ�HW�DO�������@�SU}VHQW�DX�QLYHDX�GX�V60&�G XQ�VXMHW�I}PLQLQ��

&RQFOXVLRQ���

'HV�LQIRUPDWLRQV�DGGLWLRQQHOOHV�FRQFHUQDQW�OHV�J|QHV�LPSOLTX}V�VRQW�Q}FHVVDLUHV�SRXU�}WDEOLU�XQ�OLHQ�FODLU�DYHF�OH�SK}QRW\SH��PLVH�HQ�}YLGHQFH
G XQH�VXUH[SUHVVLRQ�J}QLTXH�HW�FRQV}TXHQFHV�DWWHQGXHV�GDQV�GHV�}WXGHV�IRQFWLRQQHOOHV��FRQIURQWDWLRQ�DX[�GRQQ}HV�U}FHQWHV�GH�V}TXHQ{DJH
G H[RPH�U}DOLV}�FKH]�GHV�SDWLHQWV�LQIHUWLOHV��



1(852*c1c7,48( $PgOLH�3,721

���������%LODQ�GHV�GLymUHQWHV�LQYHVWLJDWLRQV�JmQmWLTXHV�UmDOLVmHV�SDU�VmTXHQkDJH�KDXW�GmELW��7(6��(6��:*6��51$�VHT��FKH]�GHV
LQGLYLGXV�DYHF�GmzFLHQFH�LQWHOOHFWXHOOH�HW�DXWLVPH�

$XWHXUV��

&ODLUH�)HJHU������)UDQFHVFD�0DWWLROL������(OVD�1RXUULVVRQ������&HOLQH�&XQ\������6\OYLH�)ULHGPDQQ������&DUPHQ�)UXFKDUW������$QWRQ\�/H�EHFKHF�����
9LQFHQW�=\OOLR[������6LQWKXMD�3DFKFKHN������6DPXHO�1LFDLVH������'DPLHQ�3ODVVDUG������&HOLQH�.HLPH������9HURQLTXH�*HRUR\������MHDQ�IUDQFRLV�'HOHX]H
�����$QQH�%RODQG������FOLQLFLHQV�J}Q}WLFLHQV������6DOLPD�(O�&KHKDGHK������-DPHO�&KHOO\������(OLVH�6FKDHIHU�������MHDQ�PXOOHU������-HDQ�/RXLV�0DQGHO�����
%}Q}GLFWH�*HUDUG�������$P}OLH�3LWRQ����

���ODERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��KRSLWDX[�XQLYHUVLWDLUHV�GH�VWUDVERXUJ��VWUDVERXUJ��)UDQFH
���'}SDUWHPHQW�GH�QHXURJ}Q}WLTXH�P}GHFLQH�WUDQVODWLRQQHOOH��,*%0&��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���SODWHIRUPH�JHQRPHDVW��,*%0&��LOONLUFK��)UDQFH
���,QVHUP�8��������VWUDVERXUJ��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*}QRPLTXH�+XPDLQH��,QVWLWXW�GH�%LRORJLH�)UDQ{RLV�-DFRE��HYU\��)UDQFH
�����VHULYHV�GH�J}Q}WLTXH�P}GLFDOH��WRXWHV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��KRSLWDX[�XQLYHUVLWDLUHV�GH�VWUDVERXUJ��VWUDVERXUJ��)UDQFH
���'}SDUWHPHQW�GH�QHXURJ}Q}WLTXH�P}GHFLQH�WUDQVODWLRQQHOOH��,*%0&��,OONLUFK��)UDQFH
����'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH����$UUD\��)UDQFH
����/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ����6WUDVERXUJ��)UDQFH

0RWV�FOHIV���V}TXHQFDJH��G}®FLHQFH�LQWHOOHFWXHOOH��DXWLVPH��:*6��51$�VHT

5mVXPm��

8QH �VWUDW}JLH �FLEO}H �GH �V}TXHQ{DJH �GH ���� �v ���� �J|QHV �FRQQXV ��7(6� �D �}W} �U}DOLV}H �VXU �XQ �WRWDO �GH �SOXV �GH ������ �SDWLHQWV �DYHF �'}®FLHQFH
,QWHOOHFWXHOOH�$XWLVPH��DYHF�XQH�H°FDFLW}�GLDJQRVWLTXH�FRQVWDQWH�DXWRXU�GH�����HW�XQ�WDX[�SOXV�}OHY}�FKH]�OHV�®OOHV�������TXH�FKH]�OHV�JDU{RQV
�������'DQV�����GHV�FDV�LO�V DJLW�GH�IRUPHV�DXWRVRPLTXHV�GRPLQDQWHV��GDQV����GH�IRUPHV�U}FHVVLYHV�HW�GDQV�XQ�SHX�SOXV�GH�����GH�IRUPHV�OL}HV
v�O ;��DYHF�XQH�U}SDUWLWLRQ�}WRQQDPPHQW�VLPLODLUH�GDQV�OHV�GHX[�VH[HV��/HV�YDULDQWV�SDWKRJ|QHV�VH�U}SDUWLVVHQW�GH�ID{RQ�}TXLWDEOH�HQWUH�OHV�FODVVHV
���IDX[�VHQV�����IUDPHVKLIW�HW����VWRS�HW�}SLVVDJH�

'DQV ���� �GHV �FDV� �OH �V}TXHQ{DJH �FLEO} �D �DERXWL �v �O LGHQWL®FDWLRQ �GH �YDULDWLRQV �GH �VLJQL®FDWLRQ �LQFRQQXH� �TXL �VRQW �GH �ID{RQ �DWWHQGXH �WU|V
PDMRULWDLUHPHQW�GHV�IDX[�VHQV���!�������/HV�J|QHV�TXL�HQ�DFFXPXOHQW�OH�SOXV�VRQW�+8:(���0('����3$.��SRXU�OHV�IRUPHV�OL}HV�v�O ;�HW�$1.5'���
'<1&�+��RX�75,2�SRXU�OHV�IRUPHV�GRPLQDQWHV�

(Q�SDUDOO|OH�RX�HQ�FRPSO}PHQW�GH�FHV�DQDO\VHV�FLEO}HV��QRXV�DYRQV�U}DOLV}�GHV�V}TXHQ{DJHV�G H[RPH��(6��VXU�SOXV�G XQH�FHQWDLQH�GH�SDWLHQWV�DYHF
',�76$��HQ�VROR��������HQ�WULR�������RX�HQ�XWLOLVDQW�GHV�SRROV�SDUHQWDX[��OD�PRLWL}�GHV�FDV���&H�V}TXHQ{DJH�D�SHUPLV�G DERXWLU�v�XQ�GLDJQRVWLF�GDQV
HQYLURQ ���� �GHV �FDV� �PDLV �}JDOHPHQW �v �LGHQWL®HU �GH �QRXYHDX[ �J|QHV �GH �', �GRQW �QRXV �DYRQV �SX �FRQ®UPHU �O LPSOLFDWLRQ �JUxFH �v �OD �U}DOLVDWLRQ
G }WXGHV�IRQFWLRQQHOOHV��%53)���1$56��81&��$��HWF��HW�GH�QRXYHDX[�J|QHV�FDQGLGDWV�GRQW�O LPSOLFDWLRQ�UHVWH�v�FRQ®UPHU��6/,75.���$73�9�(���HWF��

3RXU�XQH�WUHQWDLQH�GH�SDWLHQWV��QRXV�DYRQV�FKRLVL�GH�V}TXHQFHU�OH�J}QRPH�HQ�HQWLHU��:*6���v�OD�UHFKHUFKH�GH�YDULDQWV�SRQFWXHOV�RX�VWUXFWXUDX[�
&HV�DQDO\VHV�RQW�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GHV�PXWDWLRQV�SDWKRJ|QHV�GDQV�J|QHV�GH�',�LGHQWL®}V�DVVH]�U}FHPPHQW��:$&��328�)���HWF��RX
GDQV�GHV�QRXYHDX[�J|QHV��'';���

(Q®Q��GHV�V}TXHQ{DJHV�G $51�RQW�}W}�U}DOLV}V�v�SDUWLU�G $51P�H[WUDLWV�VXU�GHV�WLVVXV�IDFLOHPHQW�DFFHVVLEOHV��VDQJ�HW�®EUREODVWHV��8QH�SURSRUWLRQ
VLJQL®FDWLYH���!������GH�J|QHV�LPSOLTX}V�GDQV�OD�',�VRQW�H[SULP}V�GDQV�DX�PRLQV�XQ�GHV�GHX[�WLVVXV��1RXV�DYRQV�HHFWX}�XQH�DQDO\VH�FRPELQ}H
LQFOXDQW��� �OD �G}WHFWLRQ�DQQRWDWLRQ�GHV�YDULDQWV��� �G}WHFWLRQ�G
DOW}UDWLRQV�G
}SLVVDJH��� �O }WXGH�G
H[SUHVVLRQ�GL}UHQWLHOOH� �+XLW �SDWLHQWV�DYHF�GHV
PXWDWLRQV�FRQQXHV��}SLVVDJH��SHUWH�G
H[SUHVVLRQ�G
XQ�DOO|OH��RQW�}W}�LQFOXV��DLQVL�TXH�WURLV�SDWLHQWV�DYHF�',�VDQV�GLDJQRVWLF�DSU|V�7(6�RX�(6��3RXU
XQH�GHV�SDWLHQWH��O DQDO\VH�D�U}Y}O}�XQH�YDULDWLRQ�IDX[�VHQV�SDWKRJ|QH�FRQQXH�GDQV�XQ�J|QH�U}FHPPHQW�LPSOLTX}�GDQV�XQH�IRUPH�V}Y|UH�GH�',�
0,3(3�HW�H[SULP}H�GH�ID{RQ�PRQRDOO}OLTXH��/H�UHWRXU�DX[�GRQQ}HV�G H[RPH�QRXV�D�SHUPLV�G LGHQWL®HU�HQ�WUDQV�XQH�YDULDWLRQ�WURQTXDQWH��PHQDQW
SUREDEOHPHQW�v�XQH�G}JUDGDWLRQ�GHV�WUDQVFULWV�SDU�OH�V\VW|PH�10'��'DQV�EHDXFRXS�GH�FDV�G LQYHVWLJDWLRQV�J}Q}WLTXHV�SRXVV}HV��:*6�RX�51$�
6HT���F HVW�GRQF�SOXV�OD�SURJUHVVLRQ�GHV�FRQQDLVVDQFHV�SOXV�TXH�OHV�SURJU|V�WHFKQLTXHV�TXL�RQW�SHUPLV�G REWHQLU�XQ�GLDJQRVWLF�PRO}FXODLUH�



(66$,6�&/,1,48(6�(7�7+c5$3,(6 0DVVLPLOLDQR�5266,

���������4XDQWLzFDWLRQ�GH�PDUTXHXUV�GH�OD�V\QWKlVH�GH�OxmODVWLQH�GDQV�OH�V\QGURPH�GH�:LOOLDPV�%HXUHQ�HW�GDQV�OH�V\QGURPH�GH
PLFURGXSOLFDWLRQ��T������

$XWHXUV��

6HYHULQH�58(7������7KLEDXG�$50$1'������3DWULFN�(GHU\���������&HFLOH�$&48$9,9$������0DVVLPLOLDQR�5RVVL�������

���6HUYLFH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH�*UDQG�(VW��8)�0DODGLHV�K}U}GLWDLUHV�GX�P}WDEROLVPH��&+8�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�GHV�$QRPDOLHV�GX�G}YHORSSHPHQW���+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFH�GH�/\RQ��,QVHUP�8������805�������8QLYHUVLW}�&ODXGH�%HUQDUG��%URQ��)UDQFH
���&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFH�GH�/\RQ��,QVHUP�8������805�������8QLYHUVLW}�&ODXGH�%HUQDUG��%URQ���)UDQFH

0RWV�FOHIV���ELRPDUTXHXU��}ODVWLQH��(/1��V\QGURPH�GH�:LOOLDPV�%HXUHQ��PLFURGXSOLFDWLRQ��T�����

5mVXPm��

,QWURGXFWLRQ��/H�V\QGURPH�GH�:LOOLDPV�%HXUHQ��6:%��HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�FDXV}H�SDU�XQH�PLFURG}O}WLRQ��T������LQFOXDQW�SOXVLHXUV
J|QHV �GRQW �(/1 ��FRGDQW �SRXU �O }ODVWLQH�� �GRQW �O KDSORLQVX°VDQFH �HVW �UHVSRQVDEOH �G XQH �DWWHLQWH �YDVFXODLUH �FDUDFW}ULVWLTXH ��VW}QRVHV
DUW}ULHOOHV�K\SHUWHQVLRQ���/D�PLFURGXSOLFDWLRQ��T�������GXS�T�������FRPSRUWDQW���FRSLHV�G (/1��FDXVH�XQH�YDVFXORSDWKLH�V\QGURPLTXH�e�HQ�PLURLU
l��GLODWDWLRQ�DRUWLTXH����OD�SDWKRJHQ|VH�GH�OD�GLODWDWLRQ�DRUWLTXH�GDQV�OD�GXS�T������Q HVW�SDV�FRQQXH�HW�XQH�DQRPDOLH�GX�P}WDEROLVPH�GH�O }ODVWLQH
Q HVW�SDV�SURXY}H��/D�YDVFXORSDWKLH�HVW�OD�SULQFLSDOH�FDXVH�GH�PRUWDOLW}�GDQV�OH�6:%�HW�LO�Q H[LVWH�SDV�GH�WUDLWHPHQW�VS}FL®TXH��8Q�SUHPLHU�HVVDL
WK}UDSHXWLTXH�D�}YDOX}�O HHW �G XQ�LQGXFWHXU �GH�O }ODVWLQH� �OH �0LQR[LGLO� �VXU �O DWWHLQWH�YDVFXODLUH �GH����HQIDQWV �6:%��1&7���������� �&HWWH �}WXGH
DYDLW �}W}�OLPLW}H�SDU�O DEVHQFH�GH�ELRPDUTXHXU�SRXYDQW�~WUH�XWLOLV}�FRPPH�FULW|UH�GH�MXJHPHQW� �/D�FDUDFW}ULVDWLRQ�GH�ELRPDUTXHXUV�GH�OD
ELRV\QWK|VH�GH�O }ODVWLQH�SRXU�OHV�SDWKRORJLHV�FDUDFW}ULV}HV�SDU�XQH�DQRPDOLH�GX�QRPEUH�GH�FRSLHV�G (/1��6:%�HW�GXS�T�������HVW�GRQF�XQH�}WDSH
HVVHQWLHOOH�SRXU�G}YHORSSHU�GHV�HVVDLV�WK}UDSHXWLTXHV�XOW}ULHXUV��/HV�G}ULY}V�GHV�DFLGHV�DPLQ}V��GHVPRVLQH�HW�LVRGHVPRVLQH��'	,���UHWURXY}V
XQLTXHPHQW�GDQV�O }ODVWLQH��VRQW�GHV�FDQGLGDWV�LG}DX[�

6XMHWV�HW�PmWKRGHV��/D�WHFKQLTXH�GH�GRVDJH�SODVPDWLTXH�HW�XULQDLUH�GH�'	,�D�}W}�G}YHORSS}H�SDU�/&�06�06��&HV�P}WDEROLWHV�RQW�HQVXLWH�}W}
GRV}V�FKH]����W}PRLQV�VDLQV�����SDWLHQWV�6:%�HW���SDWLHQWV�GXS�T������

5mVXOWDWV��/HV�WDX[�SODVPDWLTXHV�GH�'	,�QH�VRQW�SDV�LQ¯XHQF}V�SDU�O xJH�GHV�VXMHWV�HW�LO�Q \�D�SDV�GH�GL}UHQFH�VLJQL®FDWLYH�HQWUH�OHV�W}PRLQV�HW
OHV�SDWLHQWV�6:%�GXS�T�������(Q�UHYDQFKH��OHV�WDX[�XULQDLUHV�GH�'	,�YDULHQW�HQ�IRQFWLRQ�GH�O xJH�FKH]�OHV�VXMHWV�W}PRLQV�����DQ��P}GLDQH� �����
QPRO�PRO�FU}DW�����������������v���DQV���P}GLDQH� ���������������������������DQV���P}GLDQH� �����������������!���DQV���P}GLDQH� ������������������
&KH]�OHV�SDWLHQWV�6:%��OHV�WDX[�XULQDLUHV�VRQW�EDV�RX�v�OD�OLPLWH�LQI}ULHXUH�GH�O LQWHUYDOOH�GH�U}I}UHQFH�SRXU�OHV�SDWLHQWV�GH�PRLQV�GH����DQV�������DQ
�Q� �������������������DQV��Q ���������HW���������������DQV��Q ���������v������/HV�SDWLHQWV�6:%�DGXOWHV�HW�OHV�SDWLHQWV�GXS�T������SU}VHQWHQW�GHV�WDX[
FRPSDUDEOHV�DX[�W}PRLQV�

&RQFOXVLRQ���/D�PLVH�DX�SRLQW�G XQH�WHFKQLTXH�GH�GRVDJH�GH�'	,�D�SHUPLV�G }WDEOLU�GHV�LQWHUYDOOHV�GH�U}I}UHQFH�GH�FHV�P}WDEROLWHV�XULQDLUHV�HQ
IRQFWLRQ�GH�O xJH��/ H[FU}WLRQ�XULQDLUH�GH�'	,�FKH]�OHV�HQIDQWV�6:%�HVW�WHQGDQFLHOOHPHQW�EDVVH�SDU�UDSSRUW�DX[�W}PRLQV��FRPPH�FRQV}TXHQFH�WU|V
SUREDEOH�GX�G}®FLW�GH�OD�ELRV\QWK|VH�GH�O }ODVWLQH�GXH�v�O KDSORLQVX°VDQFH�G (/1� �' DXWUHV�P}WDEROLWHV�GH�O }ODVWLQH��SHSWLGHV�GH�O }ODVWLQH��YRQW
~WUH�GRV}V�FKH]�OHV�SDWLHQWV�6:%�HW�GXS�T�������/ HQVHPEOH�GH�FHV�ELRPDUTXHXUV�SRXUUD�~WUH�XWLOLV}�FRPPH�FULW|UH�GH�MXJHPHQW�LQWHUP}GLDLUH
GDQV�GHV�IXWXUV�HVVDLV�WK}UDSHXWLTXHV�DYHF�GHV�P}GLFDPHQWV�PRGXODQW�OD�ELRV\QWK|VH�GH�O }ODVWLQH�

3LlFH�MRLQWH���$EVWUDFW�'()�GRF[



6<1'520(6�0$/)250$7,)6 <DVPLQH�D\HE

���������$X�GHOh�GH�OD�FRUUmODWLRQ�JmQRW\SH�SKmQRW\SH��3HUVSHFWLYHV�WKmUDSHXWLTXHV�"

$XWHXUV��

<DVPLQH�$<(%������$IHI�-DOORXO������6HOPHQH�:$11(6������+DP]D�%HQ�$EGDOODK������0ROND�.DPPRXQ������1$-/$�62<$+������$/,�6$$'������6RXPD\D
0RXJRX�=HUHOOL����

���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH�
)DFXOW}�GH�0}GHFLQH�GH�7XQLV��7XQLVLH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH�
)DFXOW}�GH�0}GHFLQH�GH�6RXVVH��7XQLVLH���VRXVVH��7XQLVLH
���6HUYLFH�GH�3}GLDWULH��0DKGLD��7XQLVLH��)DFXOW}�GH�0}GHFLQH�GH�0RQDVWLU��7XQLVLH���7XQLV��7XQLVLH
���6HUYLFH�GH�3}GLDWULH��+�SLWDO�)DUKDW�+DFKHG��6RXVVH��7XQLVLH��)DFXOW}�GH�0}GHFLQH�GH�6RXVVH��7XQLVLH���VRXVVH��7XQLVLH

5mVXPm��

/D�VLWXDWLRQ�GX�P}GHFLQ�J}Q}WLFLHQ�Q
HVW�SDV�WRXMRXUV�XQH�GHV�SOXV�SODLVDQWHV��&HOXL�FL�SRXUUD�WRXMRXUV�VH�U}MRXLU�DX�PRPHQW�R��VHUD�SRV}�OH
GLDJQRVWLF�G XQH�PDODGLH�J}Q}WLTXH��PDLV�VH�FRQIURQWHUD�DX�VHQWLPHQW�G
LPSXLVVDQFH�IDFH�v�OD�GHPDQGH�GH�VROXWLRQV�FXUDWLYHV��(VW�FH�HQYLVDJHDEOH
G RXWUHSDVVHU�OD�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�HW�G HQYLVDJHU�GHV�VROXWLRQV�WK}UDSHXWLTXHV�SRXU�FHV�PDODGHV�FRQVLG}U}V�SDU�FHUWDLQV�FOLQLFLHQV
FRPPH��FRQGDPQ}V����VDQV�HVSRLUV��"

'DQV�FH�WUDYDLO�QRXV�UDSSRUWRQV�O H[HPSOH�GH�TXDWUH�SDWLHQWV�D\DQW�FRQVXOW}�SRXU�H[SORUDWLRQ�G
XQ�UHWDUG�GH�FURLVVDQFH�DVVRFL}�v�XQH�G\VPRUSKLH
IDFLDOH�GDQV�WURLV�FDV�HW�SRXU�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH�HW�}SLOHSVLH�SRXU�OH�TXDWUL|PH�FDV��8QH�H[SORUDWLRQ�SDU�OHV�WHFKQLTXHV�GH�F\WRJ}Q}WLTXH
FRQYHQWLRQQHOOH�HW�PRO}FXODLUH�D�}W}�PHQ}H�

&HV�H[SORUDWLRQV�RQW�PLV�HQ�}YLGHQFH�XQH�GHO���T�����XQH�GHO����T�������HW�XQ�U�����SRXU�WURLV�FDV�DLQVL�TX XQH�GHO�S�����SRXU�OH���|PH�FDV�

/D�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�D�SHUPLV�G LGHQWL®HU�XQH�G}O}WLRQ�GHV�J|QHV�*$/5���,*)�5�HW�*/87��UHVSHFWLYHPHQW�GDQV�OH�FDV�GHV�G}O}WLRQ
��T�������O DQQHDX�GX����HW�OD�G}O}WLRQ��S������$X�GHOv�HW�HQ�VH�EDVDQW�VXU�OHV�FRQV}TXHQFHV�GH�O KDSOR�LQVX°VDQFH�GH�FHV�J|QHV��QRXV�DYRQV�SX
SURSRVHU�XQH�SULVH�HQ�FKDUJH�DGDSW}H�v�FHV�SDWLHQWV��8Q�WUDLWHPHQW�SDU�GH�OD�*+�D�}W}�DGPLQLVWU}�SRXU�OHV�WURLV�SUHPLHUV�D®Q�G
DP}OLRUHU�OH�UHWDUG
GH�FURLVVDQFH�PDLV�DXVVL�FXULHXVHPHQW��OH�G}YHORSSHPHQW�SV\FKRPRWHXU��/H�TXDWUL|PH�SDWLHQW�D�VXLYL�XQ�U}JLPH�F}WRJ|QH�SRXU�SDOOLHU�DX�G}®FLW�HQ
*/87��HW�DLQVL�SU}YHQLU�OHV�FULVHV�G }SLOHSVLH�

8QH�IRLV�Q HVW�SDV�FRXWXPH��HW�WHQDQW�FRPSWH�GH�FHV�H[HPSOHV�TXL�G}PRQWUHQW�ELHQ�O DVSHFW�WK}UDSHXWLTXH�G XQH�PDODGLH�J}Q}WLTXH��SRXUULRQV�
QRXV �GDQV �XQ �IXWXU �SURFKH �HVS}UHU �G}®HU �OHV �FUR\DQFHV �HW �RULU �v �WUDYHUV �XQH �P}GHFLQH �SHUVRQQDOLV}H �XQ �FRQVHLO �J}Q}WLTXH �LQFOXDQW �XQ �YUDL
WUDLWHPHQW�FXUDWLI�RX�GX�PRLQV�SDOOLDWLI�DX[�SDWLHQWV�"



1(852*c1c7,48( 7KRPDV�%285*(521

���������7KH�3$5,6�VWXG\��D�UHVRXUFH�WR�LGHQWLI\�VXEJURXSV�RI�LQGLYLGXDOV�ZLWK�DXWLVP�E\�LQWHJUDWLQJ�FOLQLFDO��EUDLQ�LPDJLQJ�DQG
JHQHWLFV�GDWD

$XWHXUV��

&ODLUH�/HEORQG������)UHGG\�&OLTXHW������$OH[DQGUH�0DWKLHX������-XOLHQ�)XPH\������)ORUHQFH�&DPSDQD������6LPRQ�0DOHV\V������$PDXU\�9D\VVH�����
7KRPDV�5ROODQG������5REHUWR�7RUR������*XLOODXPH�'XPDV������1LFRODV�7UDXW������1DWKDOLH�/HPL|UH������$OLQH�/HIHEYUH������$QQD�0DUXDQL������$QQH
%HJJLDWR������)UHGHULTXH�$PVHOOHP������$QQH�%RODQG������-HDQ�)UDQ{RLV�'HOHX]H������0DULRQ�/HER\HU������5LFKDUG�'HORUPH������7KRPDV�%RXUJHURQ����

���1HXURVFLHQFH��,QVWLWXW�3DVWHXU��3$5,6��)UDQFH
�����+RSLWDO�5REHUW�'HEU}�$3+3��3$5,6��)UDQFH
�����&HQWUH�1DWLRQDO�5HFKHUFKH�*}QRPLTXH�+XPDLQH��(YU\��)UDQFH
�����)RQGDWLRQ�)RQGDPHQWDO��&U}WHLO��)UDQFH

0RWV�FOHIV���DXWLVP��05,��((*��ZKRPH�JHQRPH�VHTXHQFLQJ

5mVXPm��

,QWURGXFWLRQ� �$XWLVP �LV �FKDUDFWHUL]HG �E\ �GH®FLWV �LQ �VRFLDO �FRPPXQLFDWLRQ �DQG �UHVWULFWHG �SDWWHUQ �RI �LQWHUHVW �DQG �VWHUHRW\SLHV� �%XW �EH\RQG �WKLV
XQLI\LQJ�FODVVL®FDWLRQ��OLHV�D�YHU\�KHWHURJHQHRXV�JURXS�RI�LQGLYLGXDOV�ZLWK�GLHUHQW�FOLQLFDO�V\PSWRPV��7KLV�KHWHURJHQHLW\�KDPSHUV�WKH�GHYHORSPHQW
RI�WDUJHWHG�FOLQLFDO�WULDOV�RQ�KRPRJHQHRXV�VXEJURXSV�RI�SDWLHQWV�VKDULQJ�VLPLODU�FDXVHV�RI�DXWLVP��2XU�PXOWLGLVFLSOLQDU\�WHDP�PDGH�RI�FOLQLFLDQV�
SV\FKRORJLVWV��QHXURVFLHQWLVWV�DQG�JHQHWLFLVWV�KDV�FROOHFWHG�DQG�DQDO\]HG�D�ODUJH�GDWDVHW�RI�FOLQLFDO��EUDLQ�DQG�JHQHWLFV�GDWD�RQ�D�ODUJH�JURXS�RI
SDWLHQWV�ZLWK�DXWLVP�FROOHFWHG�WKURXJK�WKH�3$5,6�FRKRUW��7KLV�UHVRXUFH�FDQ�EH�XVHG�WR�LGHQWLI\�QHZ�JHQHWLF�SDWKZD\V�DQG�PHFKDQLVPV�IRU�DXWLVP�
EXW�DOVR�WR�GHYHORS�QHZ�FOLQLFDO�FODVVL®FDWLRQV�

�

5HVXOWV��7KH�3$5,6�VWXG\�FRQVLVWV�RI�D�GHHS�SKHQRW\SHG�FRKRUW�RI�������LQGLYLGXDOV�LQFOXGLQJ�������SUREDQGV�ZLWK�DXWLVP��������UHODWLYHV�DQG����
FRQWUROV��)RU�DOO�WKH�SDWLHQWV�DQG�PRVW�RI�WKH�®UVW�GHJUHH�UHODWLYHV��ZH�KDYH�FOLQLFDO�GDWD�DQG�'1$��:H�KDYH�613�GDWD�IRU�������SDUWLFLSDQWV�������
SDWLHQWV��������UHODWLYHV�DQG�����FRQWUROV���ZKROH�H[RPH�JHQRPH�VHTXHQFLQJ��:(6�:*6��GDWD�IRU�������SDUWLFLSDQWV������SDWLHQWV��������UHODWLYHV
DQG�����FRQWUROV��DQG�PHWK\ODWLRQ�GDWD�IRU�����SDUWLFLSDQWV�����SDWLHQWV������UHODWLYHV�DQG����FRQWUROV���$W�WKH�EUDLQ�OHYHO��ZH�KDYH�FROOHFWHG
0DJQHWLF�5HVRQDQFH�,PDJLQJ��05,��DQG�(OHFWURHQFHSKDORJUDSKLF��((*��GDWD�RQ�PRUH�WKDQ�����LQGLYLGXDOV��05,�GDWD�DUH�DFTXLUHG�DW����7��DQG
LQFOXGH�VWUXFWXUDO�7�:�GDWD��IXQFWLRQDO�05,�GDWD��DQG�GLXVLRQ�ZHLJKWHG�05,��2XU�((*�SURWRFRO�LQFOXGHV�UHVWLQJ�VWDWHV��H\HV�RSHQHG��H\HV�FORVHG��
FODVVLFDO�WDVNV�IRU�LQGXFHG��H�J��DFWLRQ�H[HFXWLRQ�DQG�REVHUYDWLRQ��DQG�HYRNHG��H�J��0LV0DWFK�1HJDWLYLW\��DFWLYLW\��EXW�DOVR�D�QHZ�SDUDGLJP�RI�UHDO�
WLPH�VRFLDO�LQWHUDFWLRQ�ZLWK�D�YLUWXDO�SDUWQHU��8VLQJ�WKH�UHVRXUFH��ZH�FKDUDFWHUL]HG�WKH�JHQRW\SH�SKHQRW\SH�UHODWLRQVKLS�RI�DXWLVP�DVVRFLDWHG�JHQHV
VXFK�DV�6+$1.���6+$1.���6+$1.���&171���&171��DQG�RWKHUV�WKDW�ZLOO�EH�SUHVHQWHG��:H�DOVR�VWXGLHG�PXOWLSOH[�IDPLOLHV�ZLWK�DW�OHDVW�WZR�PHPEHUV
ZLWK�DXWLVP�DQG�VKRZHG�WKDW�SDWLHQWV�FDQ�VKDUH�ULVN�IDFWRUV� �EXW �DOVR�FDUU\�GLHUHQW�ULVN�YDULDQWV�VXJJHVWLQJ�D�PXOWLSOH�KLWV �LQKHULWDQFH�LQ�VRPH
IDPLOLHV��)LQDOO\��WKH�FRQWULEXWLRQ�RI�WKH�FRPPRQ�YDULDQWV�LQ�WKH�VXVFHSWLELOLW\�LV�HVWLPDWHG�E\�FRPSXWLQJ�WKH�SRO\JHQLF�VFRUHV�RI�WKH�SDWLHQWV��WKHLU
UHODWLYHV�DQG�FRQWUROV�

�

&RQFOXVLRQ��7KHUH�LV�D�QHHG�IRU�UHVHDUFK�RQ�FRPSOH[�FRQGLWLRQV�VXFK�DV�DXWLVP�WR�KDYH�DFFHVV�WR�ODUJH�GDWDVHW�ZLWK�GHHS�FOLQLFDO��EUDLQ�DQG
JHQHWLF�SUR®OHV��7KH�HRUW�RI�WKH�3$5,6�VWXG\�LV�DOVR�DOLJQHG�ZLWK�RWKHU�LQLWLDWLYHV�VXFK�DV�WKH�(XURSHDQ�(8�$,06�$,06��WULDOV�SURMHFW��WKH�6LPRQV
6LPSOH[�&ROOHFWLRQ��WKH�63$5.�DQG�WKH�0661*�SURMHFWV��7KHVH�FROODERUDWLYH�LQLWLDWLYHV�PXVW�EH�H[WHQGHG�WR�DGGLWLRQDO�SURMHFWV�IRFXVHG�RQ�HSLOHSV\
DQG�LQWHOOHFWXDO�GLVDELOLW\�LQ�RUGHU�WR�LGHQWLI\�WKH�VKDUHG�DQG�VSHFL®F�IDFWRUV�DVVRFLDWHG�ZLWK�WKHVH�FRPSOH[�FRQGLWLRQV�
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$QQLFN�5DDV�5RWKVFKLOG

���������:KHQ�0DFKLQH�/HDUQLQJ�DQG�+XPDQ�,QWHOOLJHQFH�0HHW��7KH�0XFROLSLGRVLV�W\SH�,9�IDFH�UHFRJQLWLRQ�

$XWHXUV��

$QQLFN�5DDV�5RWKVFKLOG���������)OHLVFKHU�1LFROH������%HQ�3RGH�6KDNNHG�������

���LQVWLWXWH�RI�UDUH�GLVHDVHV��(GPRQG�DQG�/LO\�6DIUD�&KLOGUHQ�+RVSLWDO��6KHED�0HGLFDO�&HQWHU��7HO�+DVKRPHU��,VUD�O
���GHSDUWPHQW�RI�3HGLDWULFV��6DFNOHU�6FKRRO�RI�0HGLFLQH��7HO�$YLY�8QLYHUVLW\���5DPDW�$YLY��,VUD�O
���)'1$�,QF���%RVWRQ��0$��86$��)'1$��%RVWRQ���(WDWV�8QLV
���,QVWLWXWH�RI�5DUH�'LVHDVHV��(GPRQG�DQG�/LO\�6DIUD�&KLOGUHQ�+RVSLWDO���6KHED�0HGLFDO�FHQWHU��7HO�+DVKRPHU���,VUD�O
���3HGLDWULF�GHSDUWHPHQW���6DFNOHU�6FKRRO�RI�PHGLFLQH���7HO�$YLY�8QLYHUVLW\���5DPDW�$YLY���5DPDW�$YLY���,VUD�O

0RWV�FOHIV���0XFROLSLGRVLV�,9��DUWL®FDO�LQWHOOLJHQFH

5mVXPm��

%DFNJURXQG��0XFROLSLGRVLV�W\SH�,9��0/�,9��LV�D�UDUH�DXWRVRPDO�UHFHVVLYH�O\VRVRPDO�VWRUDJH�GLVHDVH��FDXVHG�E\�PXWDWLRQV�LQ�WKH�0&2/1��JHQH��,W
PDQLIHVWV�ZLWK�QRQ�VSHFL®F�V\PSWRPV�RI�GHYHORSPHQWDO �GHOD\� �HVRWURSLD�DQG�HYHQ�FRUQHDO�FORXGLQJ��:KLOH�WKH�FOLQLFDO �SKHQRW\SH��DQG�PROHFXODU
EDVLV �KDYH �EHHQ �GHVFULEHG� �WKH �GLDJQRVLV �RI �0/�,9 �UHPDLQV �GL°FXOW� � �+HUH �ZH �UHSRUW �WKDW � �0/ �,9 �SDWLHQWV �VKDUH �FRPPRQ �DQG �LGHQWL®DEOH �IDFLDO
IHDWXUHV��ZKLFK�KDYH�\HW�WR�EH�LQFOXGHG�LQ�WKH�FOLQLFDO�SKHQRW\SH�

2EMHFWLYH�DQG�PHWKRGV��,Q�RUGHU�WR�YDOLGDWH�WKHVH�®QGLQJV�XVLQJ�D�GLJLWDO�WRRO��WZR�GLPHQVLRQDO�IDFLDO�LPDJHV�RI�WHQ�SDWLHQWV�ZLWK�0/�,9��REWDLQHG�DW
YDULRXV�DJHV��ZHUH�DQDO\]HG�XVLQJ�IDFLDO�G\VPRUSKRORJ\�QRYHO�DQDO\VLV��)'1$���7KLV�WHFKQRORJ\�XWLOL]HV�YDULRXV�PHDVXUHPHQWV�H[WUDFWHG�IURP
DXWRPDWLFDOO\�GHWHFWHG�IDFLDO�SRLQWV�IURP�IDFLDO�SKRWRJUDSKV��WR�UHFRJQL]H�GLVWLQFW�G\VPRUSKLF�IHDWXUHV�DQG�DQDO\]H�WKHLU�VLPLODULWLHV�WR�NQRZQ�IDFLDO
SDWWHUQV��WHUPHG�JHVWDOWV�

5HVXOWV� �8VLQJ �WKH �GLJLWDO �WRRO �ZH �FRXOG �YDOLGDWH �WKH �FOLQLFDO �REVHUYDWLRQ� �:KHQ �DQDO\]HG �LQ �FRPSDULVRQ �WR �D �FRQWURO �FRKRUW �RI �XQDHFWHG �FDVHV
�Q �����DQG�D�FRKRUW�RI�FDVHV�GLDJQRVHG�ZLWK�V\QGURPHV�RWKHU�WKDQ�0/�,9��Q ������WKH�0/�,9�FRKRUW�VKRZHG�D�PHDQ�DUHD�XQGHU�WKH�FXUYH��$8&��RI
������6'��������DQG�������6'���������UHVSHFWLYHO\�

&RQFOXVLRQV��:H�GHVFULEH�IRU�WKH�®UVW�WLPH�UHFRJQL]DEOH�IDFLDO�IHDWXUHV�W\SLFDO�LQ�0/�,9�SDWLHQWV��5HD°UPHG�E\�WKH�REMHFWLYH�)'1$�WHFKQRORJ\��WKH
GHVFULEHG�FRPPRQ�IDFLDO�JHVWDOW�DGGV�WR�WKH�WRROV�FXUUHQWO\�DYDLODEOH�IRU�FOLQLFLDQV�DQG�PD\�WKXV�DVVLVW�LQ�UHDFKLQJ�DQ�HDUOLHU�GLDJQRVLV�RI�WKLV�UDUH
DQG�GL°FXOW�WR�GLDJQRVH�GLVRUGHU��

3LlFH�MRLQWH���0/,9�DEVWUDFW�WRXUV�SGI
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$KOHP�$ID\D�%]gRXLFK

���������$QDO\VH�PROmFXODLUH�GH�OxK\SHUSDUDWK\URqGLH�SULPDLUH�QmRQDWDOH�VmYlUH

$XWHXUV��

$KOHP�$ID\D�%]}RXLFK������6DQD�6IDU���������(PQD�.HUNHQL������0RKDPHG�)DGKHO�1DMMDU������/RW®�&KRXFKDQH������.DPHO�0RQDVWLUL�������

���8QLW}�GH�5HFKHUFKH�G (SLG}PLRORJLH��(WKLRSDWKRJ}QLH�HW�7K}UDSHXWLTXH�GHV�0DOIRUPDWLRQV�&RQJ}QLWDOHV�GX�&HQWUH�7XQLVLHQ���)DFXOW}�GH�0}GHFLQH
GH�0RQDVWLU��0RQDVWLU��7XQLVLH
�����8QLW}�GH�5HFKHUFKH�G (SLG}PLRORJLH��(WKLRSDWKRJ}QLH�HW�7K}UDSHXWLTXH�GHV�0DOIRUPDWLRQV�&RQJ}QLWDOHV�GX�&HQWUH�7XQLVLHQ��)DFXOW}�GH
0}GHFLQH�GH�0RQDVWLU��0RQDVWLU��7XQLVLH
���/DERUDWRLUH�G ,PPXQR�2QFRORJLH�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�GH�0RQDVWLU��0RQDVWLU��7XQLVLH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�GH�WR[LFRORJLH��&+8�)�%RXUJXLED�GH�0RQDVWLU��0RQDVWLU��7XQLVLH
���/DERUDWRLUH�GH�VRLQ�LQWHQVLI�HW�GH�0}GHFLQH�1}RQDWDOH��)DFXOW}�GH�0}GHFLQH�GH�0RQDVWLU��0RQDVWLU��7XQLVLH

0RWV�FOHIV���+\SHUSDUDWK\UR�GLH�SULPDLUH�Q}RQDWDOH�V}Y|UH��16+37���+\SHUFDOF}PLH�K\SRFDOFLXULTXH�IDPLOLDOH��)++���5}FHSWHXU�GX�FDOFLXP��&D65��
$QDO\VH�GH�PXWDWLRQ

5mVXPm��

/ K\SHUSDUDWK\UR�GLH�SULPDLUH�Q}RQDWDOH�V}Y|UH�HVW�XQH�PDODGLH�UDUH��(OOH�HVW�OH�SOXV�VRXYHQW�WUDQVPLVH�VHORQ�XQ�PRGH�DXWRVRPLTXH�U}FHVVLI��&HWWH
SDWKRORJLH�SHXW�U}VXOWHU�G XQH�DHFWLRQ�K}U}GLWDLUH�UDUH���O K\SHUFDOF}PLH�K\SRFDOFLXULTXH�IDPLOLDOH�DXWRVRPLTXH�GRPLQDQWH�

&LQT�PHPEUHV�G XQH�P~PH�IDPLOOH�7XQLVLHQQH�GRQW�XQ�HVW�DWWHLQW�G K\SHUSDUDWK\UR�GLH�SULPDLUH�Q}RQDWDOH�V}Y|UH��16+37��HW�TXDWUH�VRQW�DWWHLQWV
G K\SHUFDOF}PLH�K\SRFDOFLXULTXH�IDPLOLDOH��)++��RQW�IDLW�O REMHW�GH�QRWUH�}WXGH��/ DQDO\VH�PRO}FXODLUH�GX�J|QH�&D65�TXL�FRGH�SRXU�OD�SURW}LQH�GX
U}FHSWHXU�GX�FDOFLXP�D�}W}�HHFWX}H�FKH]�FHWWH�IDPLOOH�D®Q�GH�UHFKHUFKHU��GDQV�XQ�SUHPLHU�WHPSV��FLQT�PXWDWLRQV�FLEOHV��/D�3&5�5)/3�D�PRQWU}
O DEVHQFH�GH�OD�PXWDWLRQ�3��/��H[RQ����FKH]�OHV�FLQT�PHPEUHV�}WXGL}V��%LHQ�TXH�OH�V}TXHQ{DJH�DXWRPDWLTXH�QH�QRXV�D�SDV�SHUPLV�GH�G}WHFWHU�OHV
PXWDWLRQV �<���& ��H[RQ ��� �HW �+���<� �3���+ �HW �&���:��H[RQ ���� �QRXV �DYRQV �LGHQWL®} �XQH �QRXYHOOH �G}O}WLRQ �GH ��� �SE ��F�����B����GHO� �v �O }WDW
KRPR]\JRWH�DX�QLYHDX�GH�O H[RQ���GX�J|QH�&D65�FKH]�OD�SDWLHQWH�}WXGL}H�SU}VHQWDQW�XQH�16+37��/D�P~PH�G}O}WLRQ�D�}W}�G}FHO}H�v�O }WDW
K}W}UR]\JRWH�FKH]�WRXV�OHV�PHPEUHV�DQDO\V}V�GH�VD�IDPLOOH��&HWWH�PXWDWLRQ�SRXUUDLW�~WUH�UHVSRQVDEOH�GH�OD�SHUWH�GH�IRQFWLRQ�GX�U}FHSWHXU�GX
FDOFLXP�FKH]�OD�IDPLOOH�}WXGL}H�

�

3LlFH�MRLQWH���5}VXP}�16+37�GRF[
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.DULPD�6LIL

���������/H�SRO\PRUSKLVPH�,�'�GX�JlQH�GH�OxHQ]\PH�GH�FRQYHUVLRQ�GH�OxDQJLRWHQVLQH��$&(��HW�OH�ULVTXH�GH�VFKL]RSKUmQLH�GDQV�OD
SRSXODWLRQ�GH�Ox(VW�$OJmULHQ

$XWHXUV��

.DULPD�6L®������6DEDK�+DQDFKL������+DGLD�=LDGD�%RXFKDU������)DWLPD�0DGRXL������6DOLPD�=HNUL������.DULPD�%HQPHEDUHN������1RUHGLQH�$EDGL����

���/DERUDWRLUH�GH�ELRFKLPLH��ODERUDWRLUH�GH�UHFKHUFKH�GH�ELRORJLH�HW�GH�J}Q}WLTXH�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}���GH�FRQVWDQWLQH�
&+8�GH�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
�����8QLYHUVLW}�&RQVWDQWLQH����&RQVWDQWLQH��$OJ}ULH
���VHUYLFH�GH�SV\FKLDWULH��(3+�GH�SV\FKLDWULH�GH�GMHEHO�HO�RXDKFK�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�GH�UHFKHUFKH�HW�GH�ELRORJLH�PRO}FXODLUH�IDFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH��ODERUDWRLUH�GH�ELRFKLPLH�&+8
%HQ�EDGLV�GH�&RQVWDQWLQH�$OJ}ULH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�GH�ELRFKLPLH��ODERUDWRLUH�GH�UHFKHUFKH�GH�ELRORJLH�HW�GH�J}Q}WLTXH�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�XQLYHUVLW}�6DODK�%RXEQLGHU
&RQVWDQWLQH����&+8�GH�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH

0RWV�FOHIV���3RO\PRUSKLVPH�,�'���$&(��6FKL]RSKU}QLH

5mVXPm��

/
DFWLYLW}�GH�O
HQ]\PH�GH�FRQYHUVLRQ�GH�O
DQJLRWHQVLQH�GDQV�GL}UHQWHV�U}JLRQV�GX�FHUYHDX�GH�SDWLHQWV�DWWHLQWV�GH�VFKL]RSKU}QLH�HVW�DXJPHQW}H��FH
TXL�VXJJ|UH�XQH�LPSOLFDWLRQ�SRVVLEOH�GH�FHW�HQ]\PH�GDQV�OHV�WURXEOHV�SV\FKLDWULTXHV��'HSXLV�OD�G}FRXYHUWH�GX�SRO\PRUSKLVPH�,QVHUWLRQ��,����'}O}WLRQ
�'��GX�J|QH�FRGDQW�O
$&(�GH�QRPEUHXVHV�}WXGHV�RQW�SHUPLV�GH�PLHX[�FRPSUHQGUH�OHV�UHODWLRQV�FRPSOH[HV�H[LVWDQW�HQWUH�FH�SRO\PRUSKLVPH�HW�OHV
WDX[�V}ULTXHV�GH�O HQ]\PH�GH�FRQYHUVLRQ�GH�O DQJLRWHQVLQH�HW�OD�IU}TXHQFH�GH�FHUWDLQHV�PDODGLHV�OL}HV�v�FH�SRO\PRUSKLVPH�GRQW�OD�VFKL]RSKU}QLH�
3OXV�U}FHPPHQW��/HV�GRQQ}HV�GH�OLWW}UDWXUH�VH�VRQW�LQW}UHVV}HV�v�FH�J|QH�GDQV�OD�VFKL]RSKU}QLH�HW�OHV�U}VXOWDWV�REWHQXV�}WDLHQW�WU|V�K}W}URJ|QHV��

/HV�REMHFWLIV�GH�QRWUH�mWXGH�mWDLHQW�GH��

'}WHUPLQHU�OHV�IU}TXHQFHV�J}QRW\SLTXHV�HW�DOO}OLTXHV�GX�SRO\PRUSKLVPH�,'�GH�O $&(�FKH]�GHV�W}PRLQV�HW�GHV�SDWLHQWV�SU}VHQWDQW�XQH
VFKL]RSKU}QLH�
' }YDOXHU�OD�UHODWLRQ�HQWUH�FH�SRO\PRUSKLVPH�HW�OH�ULVTXH�GH�VXUYHQX�GH�VFKL]RSKU}QLH�

3DWLHQWV�HW�PmWKRGHV

1RWUH�}WXGH�D�SRUW}�VXU�����W}PRLQV�HW����VFKL]RSKU|QHV��/D�UHFKHUFKH�GX�SRO\PRUSKLVPH�,�'�GX�J|QH�GH�O $&(�D�}W}�U}DOLV}�SDU�XQH�VLPSOH�3&5
VXLYLH�G XQH�V}SDUDWLRQ�GHV�SURGXLWV�GH�3&5�SDU�XQH�}OHFWURSKRU|VH�VXU�JHO�G DJDURVH�

5mVXOWDWV�HW�GLVFXVVLRQ

1RWUH�}WXGH�D�SRUW}�VXU�����W}PRLQV�U}SDUWLV�HQ������������KRPPHV�HW�������������IHPPHV��DYHF�XQ�VH[H�UDWLR�+�)�GH�������(W����SDWLHQWV
SU}VHQWDQW�XQH�VFKL]RSKU}QLH�GRQW������������VRQW�GH�VH[H�PDVFXOLQ�HW���GH�VH[H�I}PLQLQ�DYHF�XQ�VH[�UDWLR�+�)�GH���DYHF�XQ�S�������

&KH]�OHV�SDWLHQWV��OHV�IU}TXHQFHV�J}QRW\SLTXHV�GX�SRO\PRUSKLVPH�,�'�GX�J|QH�GH�O $&(�}WDLHQW�FRPPH�VXLW��������������VRQW�K}W}UR]\JRWHV�,'�
������������VRQW�KRPR]\JRWHV�''�HW���������VRQW�GHV�KRPR]\JRWHV�,,��

&KH]�OHV�7mPRLQV��1RXV�DYRQV�GRQF�UHPDUTX}�TXH�OH�J}QRW\SH�GRPLQDQW�HVW�OH�J}QRW\SH�K}W}UR]\JRWH�,'�DYHF�XQ�WDX[�GH���������DORUV�TXH�OH
J}QRW\SH�KRPR]\JRWH�,'�HVW�OH�PRLQV�IU}TXHQW�DYHF�XQ�WDX[��������HW�XQH�IU}TXHQFH�GH��������SRXU�OH�J}QRW\SH�,,�

1RV�U}VXOWDWV�Q
RQW�U}Y}O}�DXFXQH�DVVRFLDWLRQ�HQWUH�OH�SRO\PRUSKLVPH�,�'�GH�O $&(�HW�OD�VXVFHSWLELOLW}�v�OD�VFKL]RSKU}QLH�SXLVTXH�O 2GGV�UDWLRV�,�,�YV
'' �HVW �QRQ �VLJQL®FDWLYH ���������������� �DYHF �XQH �S ���� �QRQ �VLJQL®FDWLI� �SDU �FRQWUH �O RGGV �UDWLRV �,�,�,' �YV �'' �HVW �SURFKH �GH �OD
VLJQL®FDWLYLW} ���������������� �DYHF �XQH �S �����

&RQFOXVLRQ

1RV�U}VXOWDWV�FRQFRUGHQW�DYHF�GH�QRPEUHXVHV�GRQQ}HV�GH�OD�OLWW}UDWXUH�

3LlFH�MRLQWH���5H�VXPH��HQ�)UDQFDLV�$&(�6FKR]RSKUH�QLH�GRF
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0DULH�3LHUUH�5(%28/

���������'LDJQRVWLF�JmQmWLTXH�GHV�D]RRVSHUPLHV�HW�OHXU�SULVH�HQ�FKDUJH�HQ�DVVLVWDQFH�PmGLFDOH�h�OD�SURFUmDWLRQ���OxH[SmULHQFH
ERUGHODLVH�HQ�SDUWLFXOLHU�GDQV�OxDEVHQFH�ELODWmUDOH�GHV�FDQDX[�GmImUHQWV

$XWHXUV��

0DWKLOGH�+XPEHUW������0DULH�3LHUUH�5HERXO������3DWULFLD�)HUJHORW���������3DWULFLD�)HUJHORW������%HQRLW�$UYHLOHU���������%HQRLW�$UYHLOHU������$OLQH
3DSD[DQWKRV�5RFKH������&O}PHQW�-LPHQH]������/XFLH�&KDQVHO�'HERUGHDX[����

���6HUYLFH�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�HW�&(&26��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�%RUGHDX[��ERUGHDX[��)UDQFH
���,QVHUP��8������XQLYHUVLW}�GH�%RUGHDX[��ERUGHDX[��)UDQFH
���,QVHUP��8������8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��ERUGHDX[��)UDQFH
���,QVHUP��8������8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���D]RRVSHUPLH��DEVHQFH�ELODW}UDOH�GHV�FDQDX[�G}I}UHQWV��GLDJQRVWLF�J}Q}WLTXH��DVVLVWDQFH�P}GLFDOH�v�OD�SURFU}DWLRQ

5mVXPm��

/HV�}WLRORJLHV�GH�O D]RRVSHUPLH�VRQW�QRPEUHXVHV�HW�PXOWLIDFWRULHOOHV��&HSHQGDQW��FHWWH�GHUQL|UH�UHVWH�LQH[SOLTX}H�GDQV�GH�QRPEUHX[�FDV�

1RWUH�}WXGH�D�SRUW}�VXU�O HQVHPEOH�GHV�DQDO\VHV�GH�J}Q}WLTXH�PRO}FXODLUH�IDLWHV�DX�&+8�GH�%RUGHDX[�GDQV�OH�FDGUH�GH�O D]RRVSHUPLH�

/D�UHFKHUFKH�GH�PLFURG}O}WLRQV�GX�FKURPRVRPH�<�IDLW�SDUWLH�GHV�DQDO\VHV�GH�J}Q}WLTXH�PRO}FXODLUH�SUHVFULWHV�HQ�SU}VHQFH�G XQH�D]RRVSHUPLH�QRQ
REVWUXFWLYH�RX�G XQH�ROLJRDVWK}QRW}UDWR]RRVSHUPLH�V}Y|UH��(OOH�HVW�FHSHQGDQW�VRXYHQW�GHPDQG}H�TXHOOH�TXH�VRLW�O RULJLQH�GH�O D]RRVSHUPLH��(QWUH
�����HW�����������UHFKHUFKHV�GH�PLFURG}O}WLRQV�RQW�}W}�HHFWX}HV�GRQW����SRVLWLYHV��&H�FKLUH�HVW�FRPSDUDEOH�v�OD�OLWW}UDWXUH��/HV�IU}TXHQFHV�GHV
GL}UHQWHV �PLFURG}O}WLRQV �QH �GL|UHQW �SDV �QRQ �SOXV �GH �OD �OLWW}UDWXUH �KRUPLV �OD �PLFURG}O}WLRQ �$=)EF �UHWURXY}H �v �XQH �IU}TXHQFH �O}J|UHPHQW �SOXV
}OHY}H�TXH�GDQV�G DXWUHV�}WXGHV�

'DQV�OHV�WDEOHDX[�G $%&'�v�O RULJLQH�G XQH�D]RRVSHUPLH�REVWUXFWLYH��OH�J|QH�&)75�HVW�OH�SULQFLSDO�LQFULPLQ}��,O�HVW�UHWURXY}�GDQV�OD�OLWW}UDWXUH�GDQV
SU|V�GH�����GHV�$%&'��'H������v�������VXU�OHV�����GHPDQGHV��VHXOV����SDWLHQWV�}WDLHQW�SRUWHXUV�GH�GHX[�PXWDWLRQV��DXVVL�LO�HVW�HVVHQWLHO�GH
V DVVXUHU�TXH�O HQVHPEOH�GX�WDEOHDX�FOLQLFR�ELRORJLTXH�HVW�HQ�IDYHXU�G XQH�$%&'�DYDQW�GH�IDLUH�XQH�DQDO\VH�PRO}FXODLUH�H[KDXVWLYH��4XDQG�GHX[
PXWDWLRQV�QH�VRQW�SDV�LGHQWL®}HV��O DQDO\VH�GX�J|QH�$'*5*���GH�PLVH�HQ�SODFH�U}FHQWH�DX�&+8�GH�/LOOH��SHXW�~WUH�U}DOLV}H�HQ�VHFRQGH�LQWHQWLRQ�

1RXV�DYRQV�UHSULV�WRXV�OHV�GRVVLHUV�GH������v������GDQV�OH�FDGUH�G XQH�$%&'��SRXU�OHVTXHOV�XQH�DQDO\VH�GX�J|QH�&)75�HVW�LQFRPSO|WH��(Q�XWLOLVDQW
GHV �FULW|UHV �WU|V �VWULFWV� �VHXOHPHQW �KXLW �SDWLHQWV �VXU �OHV ��� �SRXU �OHVTXHOV �GHX[ �PXWDWLRQV �GX �J|QH �&)75 �Q RQW �SDV �}W} �LGHQWL®}HV� �RQW �}W}
V}OHFWLRQQ}V��,OV�SU}VHQWDLHQW�WRXV�OHV�FULW|UHV�GH�O D]RRVSHUPLH�OL}H�v�XQH�$%&'��G}®QLH�SDU�O K\SRVSHUPLH��OH�S+�DFLGH��OH�WDX[�GH�IUXFWRVH�HRQGU}
GDQV�OH�SODVPD�V}PLQDO�HW�O DEVHQFH�FOLQLTXH�HW�}FKRJUDSKLTXH�GHV�FDQDX[�G}I}UHQWV��8Q�SDWLHQW�VXU�OHV�KXLW��SRXU�OHTXHO�OD�SUHPL|UH�DQDO\VH�GDWDLW
GH�������D�SX�REWHQLU�XQ�GLDJQRVWLF�GH�FHUWLWXGH�DSU|V�DQDO\VH�HQ�1*6�GX�J|QH�&)75��3RXU�XQ�DXWUH�SDWLHQW�OD�UHFKHUFKH�GH�PXWDWLRQ�V HVW�DY}U}H
SRVLWLYH �SRXU �OH �J|QH �$'*5*�� �/H �J|QH �VH �VLWXDQW �VXU �OH �FKURPRVRPH �;� �OD �PXWDWLRQ �VHUD �V\VW}PDWLTXHPHQW �WUDQVPLVH �v �VHV �®OOHV �TXL �VHURQW
FRQGXFWULFHV��3RXU�OHV���SDWLHQWV�UHVWDQWV��O DQDO\VH�OD�SOXV�H[KDXVWLYH�SRVVLEOH�GX�J|QH�&)75�DX�&+8�GH�%RUGHDX[��DYHF�U}FHPPHQW�OD�G}WHFWLRQ�GH
PXWDWLRQV�LQWURQLTXHV�SURIRQGHV��V HVW�DY}U}H�Q}JDWLYH��&KH]�FHV�GHUQLHUV�OH�V}TXHQ{DJH�GH�O H[RPH�HVW�XQH�SHUVSHFWLYH�LQW}UHVVDQWH�SRXU
UHFKHUFKHU�XQH�RULJLQH�J}Q}WLTXH�v�OHXU�LQIHUWLOLW}�

/D��SULVH�HQ�FKDUJH�HQ�$03�GH�FHV�KRPPHV�D\DQW�XQH�$%&'�HVW�VRXPLVH�v�OD�P~PH�U}JOHPHQWDWLRQ�TXH�OHV�FRXSOHV�VDQV�DWWHLQWH�J}Q}WLTXH��6HORQ
OH�ELODQ�FOLQLFR�ELRORJLTXH��LO�SRXUUD�~WUH�SURSRV}�DX�FRXSOH�VRLW�OD�U}DOLVDWLRQ�G XQH�ELRSVLH�WHVWLFXODLUH�HQ�DPRQW�G XQH�),9�DYHF�,&6,�VRLW�XQH
LQV}PLQDWLRQ�LQWUD�XW}ULQH�RX�XQH�),9�DYHF�VSHUPH�GH�GRQQHXU�

3LlFH�MRLQWH���DEVWUDFW�SRVWHU�DVVLVHV����������GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

0\UWLOOH�63(17&+,$1

���������5LVTXH�UmVLGXHO�GH�KDQGLFDS�QHXURORJLTXH�GHV�HQIDQWV�QmV�DYHF�XQH�DQRPDOLH�LVROmH�GX�FRUSV�FDOOHX[�DSUlV�ELODQ
mWLRORJLTXH�H[KDXVWLI�LQFOXDQW�XQ�H[RPH�HQ�WULR���mWXGH�SUmOLPLQDLUH�h�SDUWLU�GH�OxmYDOXDWLRQ�GH����QRXUULVVRQV�

$XWHXUV��

0\UWLOOH�63(17&+,$1������6W}SKDQLH�9$/(1&(������6ROYHLJ�+(,'(������0DULH�/DXUH�0287$5'������7KLHUU\�%,//(77(�'(�9,//(0(85������&RULQQH�0$&+
�����(ORGLH�/(-(81(������9DO}ULH�2/,1������&ODXGH�(675$'(������$XUHOLH�:$(51(66<&./(������6DELQD�.$5$*,&������&DWKHULQH�*$5(/������&\ULO�0,*127
�����$OH[DQGUD�$)(1-$5������/LQGD�0287+21������'DSKQ}�/(+$//(������-XOLHQ�%85$77,������6RL]LF�1292������$QQH�0DULH�'$55$6������0DULH�/(�0(85
�����9DO}ULH�/$<(7�������9DVVLOLV�76$76$5,6�������%}DWULFH�/$8',(5�������(OLVH�%28&+(5�������.KDRXOD�=$$)5$1(�������$JQ|V�*8(7�������0DULH�
$P}OLH�52&&+,6$1,�������6}EDVWLHQ�0287721�������0DWKLHX�0,/+�������6DELQH�6,*$8'<�������0DJDOL�*25&(�������0DUWD�632'(1.,(:,&=������
3HUULQH�9(127�������*HQHYL|YH�48(180�0,5$,//(7�������VDQGUD�&+$1727�%$67$5$8'�������0DWKLOGH�1,=21�������0DULH�9,1&(17�������&ODLUH
%(1(7($8�������6DQGUD�0(5&,(5�������,VDEHOOH�6$%$7,(5�������9LQFHQW�'HV�3257(6�������$XGUH\�38728;�������/DXUHQW�*8,%$8'�������/DXUHQW
0$1'(/%527�������$OH[DQGUD�%(1$&+,�������-HDQ�0DULH�-28$11,&�������%RULV�.(5(1�������'HOSKLQH�+(521�����

���8)�GH�J}Q}WLTXH�P}GLFDOH��JURXSH�KRVSLWDOLHU�3LWL}�6DOS~WUL|UH��SDULV��)UDQFH
���6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�$UPDQG�752866($8��SDULV��)UDQFH
���6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��SDULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��*+�3LWL}�6DOS~WUL|UH��SDULV��)UDQFH
���6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�$UPDQG�752866($8��SDULV��)UDQFH
���8)�GH�*}Q}WLTXH�0}GLFDOH��*+�3LWL}�6DOS~WUL|UH��SDULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�$UPDQG�7URXVVHDX��SDULV��)UDQFH
���8)�GH�*}Q}WLTXH�0}GLFDOH��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�*\Q}FRORJLH�2EVW}WULTXH��+�SLWDO�$UPDQG�7URXVVHDX��SDULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�GX�+$95(��/(�+$95(��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�&2&+,1��SDULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+�SLWDO�G
2UO}DQV��2UO}DQV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+58�6W�-DFTXHV��%HVDQ{RQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�O
$UFKHW�,,��1LFH��)UDQFH
����VHUYLFH�GH�3}GLDWULH��+�SLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�&2&+,1��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�'H�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��&+8�/D�7LPRQH��0DUVHLOOH���)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�/D�7LPRQH��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�G
$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��&+8�GH�5HLPV��5HLPV��)UDQFH
����VHUYLFH�GH�&\WRJ}Q}WLTXH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����8)�GH�&\WRJ}Q}WLTXH��+�SLWDO�$UPDQG�752866($8��SDULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�QHXURS}GLDWULH��+)0(��%URQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��+)0(��%URQ��)UDQFH
����6HUYLFH�GH�5DGLRORJLH��+)0(��%URQ��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
����6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��+�SLWDO�$UPDQG�752866($8��3DULV��)UDQFH
����'}SDUWHPHQW�GH�J}Q}WLTXH��JURXSH�KRVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
����8)�GH�J}Q}WLTXH�P}GLFDOH��JURXSH�KRVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���'31��FRQVHLO�J}Q}WLTXH��QHXURG}YHORSSHPHQW��DQRPDOLH�GX�FRUSV�FDOOHX[

5mVXPm��

/H�SURQRVWLF�QHXUR�G}YHORSSHPHQWDO�GHV�HQIDQWV�Q}V�DSU|V�XQ�GLDJQRVWLF�SU}QDWDO�G DQRPDOLH�GX�FRUSV�FDOOHX[��$&&��HVW�YDULDEOH�HW�IRQFWLRQ�GX
GLDJQRVWLF�}WLRORJLTXH��,O �HVW�FRQVLG}U}�FRPPH�IDYRUDEOH�GDQV�����GHV�FDV�ORUVTXH�O $&&�HVW�DSSDUHPPHQW�LVRO}H��HQ�O DEVHQFH�G DQRPDOLH
J}Q}WLTXH �VXU �OH �FDU\RW\SH �HW �O $&3$� �$®Q �G DXJPHQWHU �OH �WDX[ �GLDJQRVWLTXH� �XQ �V}TXHQ{DJH �G H[RPH �SU}QDWDO �HQ �WULR �D �}W} �U}DOLV} �GDQV �QRWUH
}TXLSH�GHSXLV�VHSWHPEUH�������GDQV�OH�EXW�GH�UHFKHUFKHU�OHV�FDXVHV�PRQRJ}QLTXHV�FRQQXHV�G $&&��TXL�VRQW�OHV�SOXV�IU}TXHQWHV���1RXV�SU}VHQWRQV
LFL�OHV�U}VXOWDWV�SU}OLPLQDLUHV�GH�O }YDOXDWLRQ�QHXURORJLTXH�GHV�QRXUULVVRQV�Q}V�DSU|V�U}VXOWDWV�J}Q}WLTXHV�SU}QDWDOV�QRUPDX[��FDU\RW\SH��$&3$�HW
H[RPH�HQ�WULR��

���I�WXV�SU}VHQWDQW�XQH�$&&�LVRO}H��Q ����RX�DVVRFL}H��Q ����RQW�E}Q}®FL}�G XQ�V}TXHQ{DJH�G H[RPH�HQ�WULR�HQ�SOXV�GHV�H[DPHQV�KDELWXHOV��VXU
XQH�S}ULRGH�GH����PRLV�����JURVVHVVHV�RQW�}W}�LQWHUURPSXHV��,0*���HW����RQW�}W}�SRXUVXLYLHV��������GRQW���VRQW�WRXMRXUV�HQ�FRXUV�����HQIDQWV�VRQW
Q}V��xJ}V�GH����MRXUV�v����PRLV��U}SDUWLV�HQ����JDU{RQV�������HW����®OOHV��������SDUPL�OHVTXHOV����VDQV�GLDJQRVWLF�}WLRORJLTXH�����VRQW�SRUWHXUV
G XQH�$&&�LVRO}H��3DUPL�OHV����HQIDQWV�DYHF�$&&�LVRO}H�VDQV�GLDJQRVWLF�SRXU�OHVTXHOV�QRXV�DYRQV�GHV�QRXYHOOHV�����RQW�XQ�H[DPHQ�QRUPDO�v�OD
QDLVVDQFH�HW�XQ�G}YHORSSHPHQW�QRUPDO�v�XQ�xJH�PR\HQ�GH���PRLV�HW�GHPL��������$XFXQH�PDOIRUPDWLRQ�PDMHXUH�RX�PLQHXUH�Q D�}W}�PLVH�HQ
}YLGHQFH��8Q�VHXO�HQIDQW�D�GHV�WURXEOHV�GX�QHXUR�G}YHORSSHPHQW��V\QGURPH�GH�:HVW�G}EXW}�v�O xJH�GH���PRLV��VDQV�GLDJQRVWLF�}WLRORJLTXH�LGHQWL®}
HQ�SRVW�QDWDO�SRXU�O LQVWDQW��



(Q�FRQFOXVLRQ��OH�ULVTXH�U}VLGXHO�GH�WURXEOH�GX�QHXUR�G}YHORSSHPHQW�GHYDQW�XQH�$&&�LVRO}H�DYHF�GHV�H[DPHQV�J}Q}WLTXHV�SU}QDWDOV�QRUPDX[��GRQW
V}TXHQ{DJH�G H[RPH��QH�SHXW�~WUH�}WDEOL�DX�YX�GH�FHV�GRQQ}HV�SU}OLPLQDLUHV��2Q�QRWH�FHSHQGDQW�O DEVHQFH�G DWWHLQWH�QHXURORJLTXH�JUDYH��HW�GH
IRUPHV �V\QGURPLTXHV �FKH] ������ �HQIDQWV� �/H �VXLYL �QHXURORJLTXH �SURVSHFWLI �GH �FHV �HQIDQWV �VH �SRXUVXLW� �D®Q �GH �G}WHUPLQHU �OH �ULVTXH �U}VLGXHO �GH
KDQGLFDS�HW�G}OLYUHU�XQ�FRQVHLO�SU}QDWDO�SOXV�®DEOH�DX[�FRXSOHV�FRQIURQW}V�v�OD�G}FRXYHUWH�GH�FHWWH�PDOIRUPDWLRQ����



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

4XHQWLQ�5,&+(�3,27$,;

���������*HQ6&RU���XQ�ORJLFLHO�SHUVRQQDOLVDEOH��SRXU�SULRULVHU�WUlV�IDFLOHPHQW�VHV�YDULDQWV�FDQGLGDWV�LVVXV�GX�VmTXHQkDJH
QRXYHOOH�JmQmUDWLRQ��SDQHOV�GH�JlQHV��H[RPHV��JmQRPHV��

$XWHXUV��

4XHQWLQ�5LFK}�3LRWDL[������)U}G}ULF�%LODQ������3DWULFN�*LUDUG������/XFLOH�/HWLHQQH������*ZHQDHO�/HJX\DGHU������7DQJX\�1LFODVV����

���6HUYLFH�GH�*}Q}WLTXH�%LRORJLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
���/,$6��,6$(�(160$��3RLWLHUV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH

0RWV�FOHIV���%LRLQIRUPDWLTXH��,+0��([RPH��1*6��SULRULVDWLRQ��DXWRPDWLVDWLRQ

5mVXPm��

'DQV�OH�GRPDLQH�GH�OD�J}Q}WLTXH�GHV�PDODGLHV�UDUHV��OH�V}TXHQ{DJH�GH�O H[RPH�HVW�PDLQWHQDQW�XWLOLV}�FRPPH�RXWLO�GLDJQRVWLF�HQ�URXWLQH��&HWWH
DQDO\VH�GRQW�O LQWHUSU}WDWLRQ�V DY|UH�VRXYHQW�G}OLFDWH�SURGXLW�GHV�TXDQWLW}V�LPSRUWDQWHV�GH�GRQQ}HV��TX LO�FRQYLHQW�GH�SULRULVHU�v�O DLGH�G RXWLOV
ELRLQIRUPDWLTXHV�GHYHQDQW�GH�SOXV�HQ�SOXV�SXLVVDQWV��/ REMHFWLI�SRXU�OH�*}Q}WLFLHQ�%LRORJLVWH�HVW��G H[WUDLUH�OD�YDULDWLRQ�SDWKRJ|QH�SDUPL�OHV
GL]DLQHV�GH�PLOOLHUV�GH�YDULDWLRQV�QXFO}RWLGLTXHV��J}Q}UDOHPHQW�DXWRXU�GH���������SU}VHQWHV�GDQV�OH�®FKLHU�DX�IRUPDW�YFI��SU}DODEOHPHQW�DQQRW}��&H
SURFHVVXV�GH�UHFKHUFKH�GX�YDULDQW�SDWKRJ|QH�YDULH�JUDQGHPHQW�G XQ�J}Q}WLFLHQ�v�XQ�DXWUH��/D�SOXSDUW�GHV�DSSURFKHV�G}FULWHV�GDQV�OD�ELEOLRJUDSKLH
VRQW �EDV}HV �VXU �O DSSOLFDWLRQ �GH �®OWUHV �VXFFHVVLIV �DYHF �XQ �IRUW �ULVTXH �GH �IDX[�Q}JDWLI �HW �GH �QRPEUHXVHV �DQDO\VHV �VXFFHVVLYHV �Q}FHVVDLUHV �SRXU
REWHQLU�XQ�U}VXOWDW�H[KDXVWLI�

1RXV�SU}VHQWRQV�LFL�*HQ6&RU��*HQHWLF�6FRUH�&UHDWRU���XQ�RXWLO�JUDSKLTXH�G}YHORSS}�HQ�3\WKRQ�V
H[}FXWDQW�VRXV�GH�PXOWLSOHV�HQYLURQQHPHQWV
�GLVWULEXWLRQV�OLQX[��:LQGRZV�D\DQW�XQH�FRQ®JXUDWLRQ�PDW}ULHOOH�EDVLTXH��HW�QH�Q}FHVVLWDQW�SDV�GH�FRPS}WHQFHV�HQ�LQIRUPDWLTXH�SDUWLFXOL|UHV�SRXU
OH�IDLUH�IRQFWLRQQHU��&H�ORJLFLHO�D�}W}�FRQ{X�SRXU�DLGHU�OHV�*}Q}WLFLHQV�v�SULRULVHU�UDSLGHPHQW�OHV�YDULDWLRQV�VHORQ�OHXUV�SURSUHV�FULW|UHV��GH�ID{RQ
UDSLGH��UHSURGXFWLEOH�HW�DXWRPDWLVDEOH��&HW�RXWLO�SHUPHW�DX[�*}Q}WLFLHQV�GH�G}®QLU�OHXUV�SURSUHV�U|JOHV�GH�SULRULVDWLRQ��EDV}HV�VXU�OHV�DQQRWDWLRQV
TX LOV �XWLOLVHQW� �*HQ6&RU �XWLOLVH �HQ �HQWU}H �XQ �®FKLHU �SODW �LVVXV �GX �®FKLHU �YFI �DQQRW}� �/HV �J}Q}WLFLHQV �SHXYHQW �DLQVL �DSSOLTXHU �GHV �FRQGLWLRQV �SRXU
FKDTXH�FRORQQH�G DQQRWDWLRQ�TXL�OHV�LQW}UHVVHQW�HW�DWWULEXHU�v�FHWWH�FRQGLWLRQ�XQ�VFRUH��SRVLWLI�RX�Q}JDWLI���/HV�FRQGLWLRQV�SHXYHQW�V DSSOLTXHU�DYHF
OHV �RS}UDWHXUV �PDWK}PDWLTXHV �FODVVLTXHV� �DLQVL �TXH �GHV �RS}UDWHXUV �GH �WH[WH� �SRXU �Y}UL®HU �VL �OD �FRORQQH �FRQWLHQW �XQ �PRW�FO} �SDU �H[HPSOH� �/HV
FRQGLWLRQV�SHXYHQW�~WUH�JURXS}HV�DYHF�GHV�¡(7¢�HW�GHV�¡28¢�D®Q�GH�JDUDQWLU�XQH�DGDSWDELOLW}�DX�SOXV�GH�FDV�SRVVLEOHV��/HV�U|JOHV�VRQW�DSSOLTX}HV
VXU�O HQVHPEOH�GHV�YDULDWLRQV�QXFO}RWLGLTXHV�GH�O DQDO\VH��FH�TXL�SHUPHW�GH�FDOFXOHU�LQ�®QH�XQ�VFRUH��TXL�VHUD�SURSUH�v�FKDTXH�*}Q}WLFLHQ�HW�TXL�VHUD
DVVRFL}�v�FKDTXH�YDULDWLRQ�QXFO}RWLGLTXH���

/ DQDO\VH�VH�SRXUVXLW�v�O DLGH�G XQ�ORJLFLHO�GH�W\SH�WDEOHXU��H[FHO��FDOF¤��D®Q�GH�WULHU�OHV�YDULDQWV�HQ�IRQFWLRQ�GX�VFRUH��

&HW�RXWLO�D�}W}�WHVW}�VXU�XQH�FRKRUWH�U}WURVSHFWLYH�GH�����H[RPHV�HW�D�SHUPLV�GH�IDLUH�UHVVRUWLU�GH�ID{RQ�UDSLGH�OHV�YDULDWLRQV�SDWKRJ|QHV��/HV
YDULDWLRQV�SDWKRJ|QHV�GH�QRWUH�FRKRUWH�UHVVRUWHQW�GDQV�����GHV�FDV�SDUPL�OHV���SUHPL|UHV�YDULDWLRQV�HW�GDQV������GHV�FDV�SDUPL�OHV����SUHPL|UHV�
,O�SHUPHW�GH�OLPLWHU�OH�QRPEUH�GH�YDULDWLRQV�v�DQDO\VHU�GH�ID{RQ�LPSRUWDQWH��HQ�PR\HQQH����SDU�H[RPH��,O�HVW�XWLOLV}�HQ�URXWLQH�GDQV�O DQDO\VH
G H[RPHV�HW�GH�JUDQG�SDQHOV�GDQV�QRWUH�ODERUDWRLUH�GH�GLDJQRVWLF�

�



1(852*c1c7,48( 6DQGULQH�98,//$80,(5�%$5527

���������'LDJQRVWLF�PROmFXODLUH�GLymUHQWLHO�GX�GmzFLW�HQ�*/87���JlQH�6/&�$���HW�V\QGURPH�FOLQLTXH�DSSDUHQWm�h�OxDLGH�GxXQ
SDQHO�GH����JlQHV�HW�UHFKHUFKH�GH�QRXYHDX[�JlQHV�FDQGLGDWV�SDU�H[RPH�HQ�WULR�

$XWHXUV��

6DQGULQH�98,//$80,(5�%$5527���������6\OYLH�$OJODYH������0DOLND�&KHOEL������&}OLQH�%RXFKHW�6HUDSKLQ���������1DWKDOLH�6HWD������&DWKHULQH�%2,/($8����

���%LRFKLPLH�HW�*}Q}WLTXH��+�SLWDO�%LFKDW�&ODXGH�%HUQDUG��3$5,6��)UDQFH
���,16(50�8�����&5%���8QLYHUVLW}�'HQLV�'LGHURW��3DULV����3$5,6��)UDQFH
���*}Q}WLTXH��+�SLWDO�%LFKDW�&ODXGH�%HUQDUG��3$5,6��)UDQFH
���%LRFKLPLH��+�SLWDO�%LFKDW�&ODXGH�%HUQDUG��3$5,6��)UDQFH
���*}Q}WLTXH��+�SLWDO�ELFKDW�&ODXGH�%HUQDUG��3$5,6��)UDQFH

0RWV�FOHIV���*/87���}SLOHSVLH��DWD[LH�}SLVRGLTXH��G\VNLQ}VLHV��K\SRJO\FRUUDFKLH

5mVXPm��

/H�V\QGURPH�GH�G}®FLW �HQ�WUDQVSRUWHXU�GX�JOXFRVH�GH�W\SH����*/87����20,0��������� �G}FULW �HQ������SDU�'H�9LYR��GH�WUDQVPLVVLRQ�DXWRVRPLTXH
GRPLQDQWH��HVW�OL}�v�XQ�G}IDXW�GH�WUDQVSRUW�GX�JOXFRVH�DX�QLYHDX�GH�OD�EDUUL|UH�K}PDWR�HQF}SKDOLTXH��HW�SHXW�~WUH�WUDLW}�SDU�XQ�U}JLPH�F}WRJ|QH��,O
VH�PDQLIHVWH�SDU�XQH�HQF}SKDORSDWKLH�FRPSRUWDQW�XQH�}SLOHSVLH�SKDUPDFR�U}VLVWDQWH�HW�VHQVLEOH�DX�MH�QH��XQH�PLFURF}SKDOLH�DFTXLVH��XQ�UHWDUG�GX
G}YHORSSHPHQW�SV\FKRPRWHXU��XQH�DWD[LH�LQWHUPLWWHQWH�HW�GHV�PRXYHPHQWV�DQRUPDX[�SDUR[\VWLTXHV��/H�GLDJQRVWLF��RULHQW}�SDU�OD�FOLQLTXH�HW�XQH
K\SRJO\FRUUDFKLH��UDSSRUW�JO\FRUDFKLH�JO\F}PLH���������UHSRVH�VXU�OD�PLVH�HQ�}YLGHQFH�G XQH�PXWDWLRQ�K}W}UR]\JRWH�VXU�OH�J|QH�6/&�$���OH�SOXV
VRXYHQW�GH�QRYR�HW�U}FHPPHQW�SDU�XQ�WHVW�G
H[SUHVVLRQ�GH�*/87��v�OD�VXUIDFH�GHV�JOREXOHV�URXJHV��0(7$JOXW���HQ�IDYHXU��&HSHQGDQW�XQ�GLDJQRVWLF
GL}UHQWLHO�VH�SRVH�DYHF�G DXWUHV�J|QHV�GH�G\VNLQ}VLHV�HW�G }SLOHSVLH�SU}FRFH�TXL�SHXYHQW�VH�SU}VHQWHU�}JDOHPHQW�DYHF�XQH�K\SRJO\FRUUDFKLH�

1RXV�U}DOLVRQV�OH�GLDJQRVWLF�PRO}FXODLUH�HQ�1*6�GHSXLV�-XLQ������DYHF�XQ�SDQHO�GH���J|QHV�SXLV�GHSXLV��MDQYLHU�������XQ�SDQHO�GH����J|QHV
FRPSUHQDQW�HQ�SOXV�GX�J|QH�6/&�$�����J|QHV�G
}SLOHSVLH�LQIDQWLOH�SU}FRFH�OHV�SOXV�IU}TXHQWV�6&1�$���.&14��HW�6&1�$����J|QHV�G }SLOHSVLH�
G
DWD[LH�}SLVRGLTXH�HW�K}PLSO}JLH�DOWHUQDQWH�LQIDQWLOH��&$&1$�$��$73�$��HW�.&1$�����J|QHV�GH�G\VNLQ}VLHV���$'&<��HW�3557�����HW�HQ®Q�385$�J|QH
U}FHPPHQW�DVVRFL}�v�XQH�HQF}SKDORSDWKLH�}SLOHSWLTXH�DYHF�K\SRJO\FRUUDFKLH�HW�TXL�DXUDLW�XQ�U�OH�GH�U}JXODWLRQ�G
H[SUHVVLRQ�GH�*/87����DLQVL�TX XQ
DXWUH�J|QH�GH�WUDQVSRUWHXU�GX�JOXFRVH�F}U}EUDO�6/&��$��TXL�D�}W}�DVVRFL}�v�XQ�G}®FLW�LQWHOOHFWXHO�HQ�WUDQVPLVVLRQ�$5�

&H�SDQHO�U}DOLV}�VXU�����SDWLHQWV�D�SHUPLV�G LGHQWL®HU���6/&�$�����6&1�$����&$&1$�$����$73�$���HW���385$�VRXV�U}VHUYH�G
}WXGH�GH�V}JU}JDWLRQ
HQ�IDYHXU�GX�YDULDQW�K}W}UR]\JRWH�LGHQWL®}�GDQV���FDV�

/HV�FDV�GH�SDWLHQWV�DYHF�K\SRJO\FRUDFKLH�QRQ�PXW}V�VXU�FHV�J|QHV�SRXUUDLHQW�~WUH�GXV�v�XQ�G}IDXW�U}YHUVLEOH�WUDQVLWRLUH�GX�WUDQVSRUW�GH�JOXFRVH�RX
v�G
DXWUHV�FDXVHV�QRQ�LGHQWL®}HV�PDLV�DFTXLVHV�FRPPH�LQIHFWLHXVHV��WUDXPDWLTXHV��FHUWDLQV�P}GLFDPHQWV�RX�ELHQ�XQH�DXWUH�DQRPDOLH�J}Q}WLTXH
WHOV�TXH�GHV�J|QHV�PRGXODQW�O
H[SUHVVLRQ�GH�*/87��DLQVL�TXH�G
DXWUHV�FDQDX[�LRQLTXHV�RX�WUDQVSRUWHXUV��8Q�H[RPH�HQ�WULR�U}DOLV}�SRXU�XQ�HQIDQW
D\DQW�XQH�}SLOHSVLH�D\DQW�G}PDUU}�v�-���WUDLW}H�SDU�U}JLPH�F}WRJ|QH�HW�GRQW�OD�SRQFWLRQ�ORPEDLUH�D�PRQWU}�XQH�K\SRJO\FRUUDFKLH���D�SHUPLV
G
LGHQWL®HU �XQ �}WDW �G
K}W}UR]\JRWH �FRPSRVLWH �GH �� �YDULDQWV �IDX[ �VHQV �GRQQ}V �SDWKRJ|QHV �VXU �OH �J|QH �$3�%�� �&H �J|QH �D �XQ �U�OH �GDQV �OH �WUD®F
Y}VLFXODLUH�HW�O DGUHVVDJH�GHV�SURW}LQHV�v�OD�PHPEUDQH�HW�HVW�G}Mv�FRQQX�PDLV�DYHF�GHV�PXWDWLRQV�WURQTXDQWHV�SRXU�GRQQHU�XQ�G}®FLW�LQWHOOHFWXHO�HW
XQH�SDUDSO}JLH�VSDVWLTXH��&KH]�OHV�VRXULV�.R�$3�%���LO�D�}W}�PRQWU}�TXH�FHUWDLQV�U}FHSWHXUV�}WDLHQW�PDO�H[SULP}V�v�OD�PHPEUDQH�GHV�QHXURQHV��&H
J|QH�VHUD�DMRXW}�DX�SURFKDLQ�GHVLJQ�D®Q�G
LGHQWL®HU�G
}YHQWXHOV�DXWUHV�FDV�G }SLOHSVLH�OL}H�v�FH�J|QH�



21&2*c1c7,48( 2XPDLPD�%(1/$5528%,$

���������$SSRUW�GH�OD�F\WRJmQmWLTXH�GDQV�OHV�/$/�%�GH�O
HQIDQW�

$XWHXUV��

RXPDLPD�%HQODUURXELD������KDVQD�KDPGDRXL������)DWLPD�&KHJGDQL������+LQG�'HKEL����

���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�&KHLNK�.KDOLID��FDVDEODQFD��0DURF
���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��IDFXOW}�GHV�VFLHQFHV�$LQ�&KRFN�XQLYHUVLW}�+DVVDQ�,,���&DVDEODQFD�
FDVDEODQFD��0DURF
���)DFXOW}�GHV�VFLHQFHV���$LQ�FKRFN��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD���0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDO��&+8�,EQRX�5RFKG�&DVDEODQFD���/DERUDWRLUH�GH�SDWKRORJLH�F\WRORJLH�PRO}FXODLUH��IDFXOW}�GH�P}GHFLQH�HW�GH
SKDUPDFLH��XQLYHUVLW}�KDVVDQ�,,��&DVDEODQFD���0DURF

0RWV�FOHIV���F\WRJ}Q}WLTXH��F\WRJ}Q}WLTXH�PRO}FXODLUH��OHXF}PLH�DLJX��O\PSKREODVWLTXH

5mVXPm��

,QWURGXFWLRQ��

/HV�OHXF}PLHV�DLJX�V�O\PSKREODVWLTXHV�GH�W\SH�%��/$/�%��VRQW�FDUDFW}ULV}HV�SDU�OD�SU}VHQFH�DX�QLYHDX�GH�OD�PRHOOH�HW�GX�VDQJ��GH�FHOOXOHV
LPPDWXUHV�DSSHO}HV�EODVWHV�O\PSKR�GHV��(OOHV�VRQW�SOXV�IU}TXHQWHV�FKH]�O HQIDQW�������GHV�FDV�UDSSRUWHV�VXUYLHQQHQW�FKH]�GHV�SDWLHQWV�GH�PRLQV
GH����DQV�DYHF�XQ�SLF�GH�IU}TXHQFH�HQWUH���HW���DQV��/HV�DQRPDOLHV�FKURPRVRPLTXHV�RQW�XQH�YDOHXU�GLDJQRVWLTXH��SURQRVWLTXH�HW�VRQW�XQ�}O}PHQW
G}FLVLRQ�WK}UDSHXWLTXH�LPSRUWDQW�LQG}SHQGDPPHQW�GH�O HQVHPEOH�GHV�DXWUHV�H[DPHQV�ELRORJLTXHV�HW�FOLQLTXHV��/D�WHFKQLTXH�GH�F\WRJ}Q}WLTXH
FRQYHQWLRQQHOOH�v�HOOH�VHXOH�QH�SHUPHW�SDV�GH�G}WHFWHU�O HQVHPEOH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�SOXV�SDUWLFXOL|UHPHQW�OHV�UHPDQLHPHQWV�HW�OHV
WUDQVORFDWLRQV�FU\SWLTXHV�GRQW�OD�WUDQVORFDWLRQ�W���������UHVSRQVDEOH�GX�WUDQVFULW�GH�IXVLRQ�(79��581;���REVHUY}H�GDQV�����GHV�/$/�%�GH�O HQIDQW�

0mWKRGH��

1RXV�UDSSRUWRQV�GDQV�FHWWH �V}ULH� �XQH�}WXGH�SURVSHFWLYH� �GH�MXLQ ������v�G}FHPEUH������ �LQW}UHVVDQW ����HQIDQWV �DGUHVV}V�DX�VHUYLFH�GH
F\WRJ}Q}WLTXH�DX�ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH�SRXU�}WXGH�F\WRJ}Q}WLTXH��/H�FDU\RW\SH�VXU�PRHOOH�D�}W}�U}DOLV}�DYHF�XQH�FXOWXUH�GH���K�
FRPSO}W} �GDQV �FHUWDLQV �FDV �SDU �O K\EULGDWLRQ �LQ �VLWX �SDU �¯XRUHVFHQFH ��),6+� �D �OD �UHFKHUFKH �GX �U}DUUDQJHPHQW �0// �HW �OD �WUDQVORFDWLRQ �W
��������S���T����

5mVXOWDW��

/ xJH�GH�OD�FRKRUWH�GH�QRWUH�V}ULH�YDULDLW�GH���DQ�v����DQV�DYHF�XQH�P}GLDQH�G xJH�GH���DQV��/H�FDU\RW\SH�VWDQGDUG�D�}W}�U}DOLV}�FKH]����SDWLHQWV
GRQW ��� ������ �RQW �U}Y}O}V �OD �SU}VHQFH �GHV �DQRPDOLHV �FKURPRVRPLTXHV� �/HV �� �DXWUHV �FDU\RW\SHV �RQW �}W} �U}DOLV}V �DLOOHXUV� �HW �RQW �E}Q}®FL}V
VHXOHPHQW�GH�OD�),6+�

�/ K\SHUGLSORLGLH�HVW�O DQRPDOLH�OD�SOXV�IU}TXHQWH�UHWURXY}H�FKH]���FDV��WDQGLV�TXH�O K\SRGLSOR�GLH�D�}W}�UHWURXYH�FKH]�XQ�VHXO�FDV��3RXU�OHV
DQRPDOLHV�GH�VWUXFWXUH��OD�WUDQVORFDWLRQ�W���������S���T����HVW�OD�SOXV�IU}TXHQWH�UHWURXY}H��FKH]���HQIDQWV����RQW�}W}�YLVLEOH�SDU�FDU\RW\SH�VWDQGDUG
HW�FRQ®UP}H�SDU�),6+��WDQGLV�TXH���DXWUHV�FDV�RQW�}W}�U}Y}O}V�VHXOHPHQW�SDU�),6+��(Q�RXWUH��G DXWUHV�DQRPDOLHV�FKURPRVRPLTXHV�RQW�}W}�G}FHO}HV
WHOOH�TXH�OD�WUDQVORFDWLRQ�W��������T���T������FKH]���HQIDQWV��OD�WUDQVORFDWLRQ�W��������T���S����FKH]���HQIDQWV��HW�OD�G}O}WLRQ�GX�FKURPRVRPH��
GHO����T��T����FKH]�XQ�HQIDQW��&HSHQGDQW��OHV�U}VXOWDWV�GH�OD�UHFKHUFKH�GX�U}DUUDQJHPHQW�0//�V�HVW�DYHUWL�Q}JDWLIV�

&RQFOXVLRQ��

/D�F\WRJ}Q}WLTXH�D�XQH�SODFH�LPSRUWDQWH�GDQV�OH�GLDJQRVWLF�GHV�/$/�%�GH�O HQIDQW��/H�FDU\RW\SH�VWDQGDUG�SHUPHW�GH�G}WHFWHU�OHV�DQRPDOLHV
FKURPRVRPLTXHV�OHV�SOXV�IU}TXHQWHV��FHSHQGDQW�LO�GRLW�~WUH�FRPSO}W}�SDU�),6+�D®Q�GH�G}WHFWHU�OHV�DEHUUDWLRQV�FU\SWLTXHV��/D�WUDQVORFDWLRQ�W���������
HW�OH�U}DUUDQJHPHQW�GX�0//�GRLYHQW�~WUH�U}DOLV}HV��V\VW}PDWLTXHPHQW�FDU�HOOHV�RQW�XQ�SURQRVWLF�FRQVLG}UDEOH���

3LlFH�MRLQWH���/$/�%�DVVLVH�JHQHWLTXH������GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 %gUgQLFH�'25$<

���������$QRPDOLHV�JmQmWLTXHV�DX�VHLQ�GxXQH�FRKRUWH�5mXQLRQQDLVH�GH�SDWLHQWV�SRUWHXUV�GH�7URXEOHV�GX�6SHFWUH�GH
Ox$OFRROLVDWLRQ�)sWDOH��76$)��w�,PSRUWDQFH�GX�ELODQ�JmQmWLTXH

$XWHXUV��

9DO}ULH�7+,$:�1,$0������0LFKHO�632'(1.,(:,&=���������6W}SKDQLH�52%,1���������-XVWLQH�/$11($8;���������$XJXVWLQ�52866(//(���������0DU\OLQ
7$//27���������0DULH�/LQH�-$&48(0217�������)U}G}ULTXH�3$<(7�������&DPLOOH�/(52<�������2GLOH�5$28/�������6HUJH�520$1$�������9DO}ULH
%,$1&$/$1$�������%}Q}GLFWH�*(5$5'�������%}U}QLFH�'25$<���������

���6HUYLFH�GH�*}Q}WLTXH��&+8�/D�5}XQLRQ��6DLQW�'HQLV��5}XQLRQ
���3�OH�GH�6DQW}�0HQWDOH��&+8�GH�/D�5}XQLRQ��6$,17�3,(55(��5}XQLRQ
���&,&�(&�������&+8�GH�/D�5}XQLRQ��6$,17�3,(55(��5}XQLRQ
���&HQWUH�GH�'LDJQRVWLF�6$)�(7&$)��&+8�GH�/D�5}XQLRQ��6DLQW�'HQLV��5}XQLRQ
���6HUYLFH�GH�3}GLDWULH��&+8�GH�/D�5}XQLRQ��6DLQW�'HQLV��5}XQLRQ
���&HQWUH�GH�'LDJQRVWLF�6$)�(7&$)��&+8�GH�/D�5}XQLRQ��6$,17�'(1,6��5}XQLRQ
���6HUYLFH�GH�3}GLDWULH��&+8�GH�/D�5}XQLRQ��6$,17�'(1,6��5}XQLRQ
���&HQWUH�GH�'LDJQRVWLF�6$)�(7&$)��&+8�GH�/D�5}XQLRQ��6$,17�3,(55(��5}XQLRQ
���6HUYLFH�GH�3}GLDWULH��&+8�GH�/D�5}XQLRQ��6$,17�3,(55(��5}XQLRQ
����&HQWUH�GH�5}I}UHQFHV�$QRPDOLHV�GX�'}YHORSSHPHQW���8)�GH�*}Q}WLTXH��&+8�GH�/D�5}XQLRQ��6$,17�3,(55(��5}XQLRQ
����&HQWUH�GH�5}I}UHQFHV�$QRPDOLHV�GX�'}YHORSSHPHQW���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�/D�5}XQLRQ��6$,17�'(1,6��5}XQLRQ
����6HUYLFH�GH�&\WRJ}Q}WLTXH��*URXSH�+RVSLWDOLHU�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
����6HUYLFH�GH�'LDJQRVWLF�*}Q}WLTXH��&+58�6WUDVERXUJ��675$6%285*��)UDQFH
����&HQWUH�5HVVRXUFHV�(7&$)��)RQGDWLRQ�3|UH�)DYURQ���&+8�GH�/D�5}XQLRQ��6$,17�3,(55(��5}XQLRQ

0RWV�FOHIV���76$)��/D�5}XQLRQ��*}Q}WLTXH

5mVXPm��

3UREOmPDWLTXH

&RQFHUQDQW���QDLVVDQFH�VXU������OHV�7URXEOHV�GX�6SHFWUH�Gx$OFRROLVDWLRQ�)sWDOH��76$)��UHSUmVHQWHQW�OD�FDXVH�OD�SOXV�IUmTXHQWH�GH
WURXEOHV �QHXURFRJQLWLIV �HW �GxLQDGDSWDWLRQ �VRFLDOH� �(WDEOLU �XQ �GLDJQRVWLF �GH �76$) �SHXW �V
DYmUHU �GL|FLOH� �HQ �SDUWLFXOLHU �VL �OD
G\VPRUSKLH�HVW�DWWmQXmH�RX�DEVHQWH�RX�OxH[SRVLWLRQ�SUmQDWDOH�h�OxDOFRRO�QRQ�FRQzUPmH���LO�QxHVW�SDV�WRXMRXUV�DLVm�GH�GLVWLQJXHU�XQ
76$) �GxXQH �DXWUH �FDXVH �GH �WURXEOHV �GmYHORSSHPHQWDX[� �QRWDPPHQW �FKURPRVRPLTXH� �3DU �DLOOHXUV� �OD �OLWWmUDWXUH �VFLHQWLzTXH �IDLW
mWDW�GH�SDWLHQWV�DWWHLQWV�GH�76$)�HW�SRUWHXUV�GH�PLFURUHPDQLHPHQWV�FKURPRVRPLTXHV��/xREMHFWLI�GH�FHWWH�mWXGH�HVW�GxmYDOXHU�OD
IUmTXHQFH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�FKH]�GHV�SDWLHQWV�DYHF�76$)�

3DWLHQWV�HW�0mWKRGHV

8QH�$&3$�D�mWm�UmDOLVmH�FKH]�����SDWLHQWV�DYHF�XQ�76$)�mWDEOL�VXLWH�DX�ELODQ�VSmFLDOLVm�UmDOLVm�DX�&HQWUH�'LDJQRVWLF�GX�&+8��6HXOV
OHV�PLFURUHPDQLHPHQWV�FRQzUPmV�HW�FRQVLGmUmV�FRPPH�SDWKRJlQHV�RQW�mWm�UHWHQXV�

5mVXOWDWV

��SDWLHQWV�SRUWHXUV�GxXQH�DQRPDOLH�GHV�FKURPRVRPHV�VH[XHOV��PRQRVRPLH�;�HW�V\QGURPH�;;<�HQ�PRVDqTXH��DLQVL�TXH����SDWLHQWV
DYHF ��� �PLFURUHPDQLHPHQWV �GLymUHQWV �RQW �mWm �LGHQWLzmV� �&HUWDLQV �UHPDQLHPHQWV �UmFXUUHQWV� �DVVRFLmV �DX[ �WURXEOHV �QHXUR�
GmYHORSSHPHQWDX[� �VRQW �LGHQWLzmV �h �OD �IRLV �GDQV �OD �OLWWmUDWXUH �HW �GDQV �QRWUH �FRKRUWH ��ORFL ��T��� ���T����� ���S������ �/D �PLVH �HQ
mYLGHQFH�GxXQH�DQRPDOLH �JmQmWLTXH�DVVRFLmH �SHXW �UHQGUH �FRPSWH�GxXQH�PDMRUDWLRQ �GX�SKmQRW\SH��� �VXU �OH �SODQ�FRJQLWLYR�
FRPSRUWHPHQWDO �HQ �SDUWLFXOLHU �GDQV �OHV �FDV �GH �GXSOLFDWLRQ ���T���� �HW �GmOmWLRQ ���S����� �FRQVLGmUmV �FRPPH �GHV �YDULDQWV
SUmGLVSRVDQW�DX[�WURXEOHV�QHXUR�SV\FKLDWULTXHV������VXU�OH�SODQ�SK\VLTXH���SDU�H[HPSOH�OD�SUmVHQFH�GxXQH�PRQRVRPLH�;�PDMRUH�FKH]
QRV�SDWLHQWHV�OH�UHWDUG�GH�FURLVVDQFH��HW�SHXW�FRQGXLUH�h�OxDSSDULWLRQ�GxXQH�PDOIRUPDWLRQ�QRWDPPHQW�FDUGLDTXH�RX�DJJUDYHU�VHV
FRQVmTXHQFHV���OxDQRPDOLH�JmQmWLTXH�SHXW�mJDOHPHQW�PRGLzHU�OH�SKmQRW\SH��UHQGDQW�SOXV�GL|FLOH�OxDSSUmFLDWLRQ�GH�OD�G\VPRUSKLH
GX�6$)�

&RQFOXVLRQ

&HWWH�mWXGH�HVW�OD�SUHPLlUH�mWXGH�)UDQkDLVH�DX�VHLQ�GxXQH�FRKRUWH�LPSRUWDQWH��$YHF�XQH�SURSRUWLRQ�GxDQRPDOLHV�JmQmWLTXHV
VLPLODLUH�h�FHOOHV�UDSSRUWmHV�GDQV�OD�OLWWmUDWXUH��������HOOH�FRQzUPH�OxLPSRUWDQFH�GH�FRPSOmWHU�h�WLWUH�V\VWmPDWLTXH�OHV�H[SORUDWLRQV
UmDOLVmHV�ORUV�GX�ELODQ�GxXQ�76$)�SDU�XQ�ELODQ�JmQmWLTXH�WDQW�FOLQLTXH�TXH�ELRORJLTXH��

&H �ELODQ �HVW �IRQGDPHQWDO �DzQ �� �� �GH �PLHX[ �GLVVmTXHU �OHV �LQWHUDFWLRQV �HQWUH �SDWULPRLQH �JmQmWLTXH �HW �SURGXLW �WmUDWRJlQH
QHXURWR[LTXH�������GH�SURSRVHU�XQ�ELODQ�PDOIRUPDWLI�HW�XQ�VXLYL�DSSURSULmV�DLQVL�TXxXQH�SUmYHQWLRQ�WHUWLDLUH�RSWLPDOH�DVVRFLDQW
LQIRUPDWLRQ�YLV�h�YLV�GH�OD�FRQVRPPDWLRQ�GxDOFRRO�HW�FRQVHLO�JmQmWLTXH�GH�OxDQRPDOLH�JmQmWLTXH�

'H �IDkRQ �JmQmUDOH� �FHWWH �mWXGH �YLHQW �FRQIRUWHU �OH �SODLGR\HU �GxXQH �DSSURFKH �JOREDOH �HW �PXOWLGLVFLSOLQDLUH �GHV �WURXEOHV �GX
GmYHORSSHPHQW�HPEU\RQQDLUH��DYHF�VXU�OH�SODQ�mWLRORJLTXH�OD�UHFKHUFKH�WDQW�GH�IDFWHXUV�HQYLURQQHPHQWDX[��WHOV�OHV�WmUDWRJlQHV
mYLWDEOHV�FRPPH�OxDOFRRO��TXH�GH�YXOQmUDELOLWmV�LQWULQVlTXHV��HQ�SDUWLFXOLHU�JmQmWLTXHPHQW�GmWHUPLQmHV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 6(%$67,(1�0287721

���������/HV�YDULDWLRQV�IDX[�VHQV�KmWmUR]\JRWHV�GH�QRYR�HQWUDLQDQW�XQH�SHUWH�GH�IRQFWLRQ�GH�.&10$��VRQW�UHVSRQVDEOHV�GxXQ
V\QGURPH�FOLQLTXH�DX�VSHFWUH�ODUJH�LQFOXDQW�WURXEOH�QHXURGmYHORSSHPHQWDO�HW�PDOIRUPDWLRQV

$XWHXUV��

/LQD�/LDQJ������;LD�/L������6}EDVWLHQ�0RXWWRQ���������6DPDQWKD�6FKULHU�9HUJDQR������%HQMDPLQ�&RJQH������$QQH�'H�6DLQW�0DUWLQ������$QQD�+XUVW�����
<XVKXDQJ�+X������2ODI�%RGDPHU���������-XOLHQ�7KHYHQRQ���������&KULVWLQD�+XQJ������%HUWUDQG�,VLGRU������%}Q}GLFWH�*}UDUG�������$GHOD�GH�5HJD������
6RSKLH�1DPERW���������'DSKQH�/HKDOOH���������<DQQLV�'XRXUG�������&KULVWHO�7KDXYLQ�5RELQHW�����������/DXUHQFH�)DLYUH�����������6W}SKDQH�%}]LHDX
�����/HRQ�'XUH�������'DQLHO�+HOEOLQJ�������'DYLG�%LFN�������&KHQJTL�;X������4LX\XQ�&KHQ�����������*UD]LD�0DQFLQL�������$QWRQLR�9LWREHOOR�������4LQJ
.HQQHWK�:DQJ��������

���.H\�/DERUDWRU\�RI�0ROHFXODU�%LRSK\VLFV�RI�WKH�0LQLVWU\�RI�(GXFDWLRQ��&ROOHJH�RI�/LIH�6FLHQFH�DQG�7HFKQRORJ\��&HQWHU�IRU�+XPDQ�*HQRPH�5HVHDUFK�
&DUGLR�;�,QVWLWXWH��+XD]KRQJ�8QLYHUVLW\�RI�6FLHQFH�DQG�7HFKQRORJ\��:XKDQ��&KLQH
���&HQWUH�GH�U}I}UHQFH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�'LMRQ��'LMRQ��)UDQFH
���,16(50�8������/1&�805�����*$'��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���0HGLFDO�*HQHWLFV�DQG�0HWDEROLVP��&KLOGUHQ V�+RVSLWDO�RI�7KH�.LQJ V�'DXJKWHUV��(DVWHUQ�9LUJLQLD�0HGLFDO�6FKRRO��1RUIRON��(WDWV�8QLV
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���1HXURS}GLDWULH��&HQWUH�GH�5}I}UHQFH�GHV�(SLOHSVLHV�5DUHV��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\�RI�$ODEDPD�DW�%LUPLQJKDP��%LUPLQJKDP��(WDWV�8QLV
���'LYLVLRQ�RI�*HQHWLFV�DQG�*HQRPLFV��%RVWRQ�&KLOGUHQ V�+RVSLWDO�+DUYDUG�0HGLFDO�6FKRRO��%RVWRQ��(WDWV�8QLV
���7KH�%URDG�,QVWLWXWH�RI�+DUYDUG�DQG�0,7��7KH�%URDG�,QVWLWXWH�RI�+DUYDUG�DQG�0,7��%RVWRQ��(WDWV�8QLV
����,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��8QLW}�GH�*}Q}WLTXH�0RO}FXODLUH��1RXYHO�+�SLWDO�&LYLO��6WUDVERXUJ�
)UDQFH
����'}SDUWHPHQW�GH�5DGLRORJLH�HW�,PDJHULH�'LDJQRVWLTXH�HW�7K}UDSHXWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
����,16(50�8������/1&�805�����*$'��8QLYHUVLW}�GH�%RXUJRJQH��'LMRQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��FHQWUH�GH�U}I}UHQFH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULFV�DQG�1HXURORJ\��8QLYHUVLW\�RI�$ODEDPD�DW�%LUPLQJKDP��%LUPLQJKDP��(WDWV�8QLV
����&OLQLFDO�6HUYLFHV�/DERUDWRU\��+XGVRQ�$OSKD�,QVWLWXWH�IRU�%LRWHFKQRORJ\��+XQWVYLOOH��(WDWV�8QLV
����'HSDUWPHQW�RI�&DUGLRYDVFXODU�DQG�0HWDEROLF�6FLHQFHV��/HUQHU�5HVHDUFK�,QVWLWXWH��'HSDUWPHQW�RI�&DUGLRYDVFXODU�0HGLFLQH��&OHYHODQG�&OLQLF�
&OHDYHODQG��(WDWV�8QLV
����'HSDUWPHQW�RI�0ROHFXODU�0HGLFLQH��&OHYHODQG�&OLQLF�/HUQHU�&ROOHJH�RI�0HGLFLQH�RI�&DVH�:HVWHUQ�5HVHUYH�8QLYHUVLW\��&OHDYHODQG��(WDWV�8QLV
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��(UDVPXV�8QLYHUVLW\�0HGLFDO�&HQWHU��5RWWHUGDP��3D\V�%DV
����'HSDUWPHQW�RI�*HQHWLFV�DQG�*HQRPH�6FLHQFH��&DVH�:HVWHUQ�5HVHUYH�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��&OHDYHODQG��(WDWV�8QLV

0RWV�FOHIV���.&10$���FDQDO�%.��HQF}SKDORSDWKLH�}SLOHSWLTXH��G}®FLHQFH�LQWHOOHFWXHOOH��}SLOHSVLH��PDOIRUPDWLRQV��H[RPH��SDUWDJH�LQWHUQDWLRQDO�GHV
GRQQ}HV��YDULDWLRQ�SHUWH�GH�IRQFWLRQ��}OHFWURSK\VLRORJLH

5mVXPm��

/H�JHQH�.&10$��FRGH�SRXU�OD�VRXV�XQLW}���GH�OD�SURW}LQH�%.��XQ�FDQDO�.��YROWDJH��HW�&D���G}SHQGDQW�GRQW�OHV�YDULDQWV�JDLQ�GH�IRQFWLRQ�RQW�}W}
G}FULWV�FRPPH�UHVSRQVDEOHV�G XQH�IRUPH�G }SLOHSVLH�J}Q}UDOLV}H�DYHF�G\VNLQ}VLH�SDUR[\VWLTXH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�

1RXV �UDSSRUWRQV �� �QRXYHDX[ �YDULDQWV �SDWKRJ|QHV �D\DQW �XQ �HHW �SHUWH �GH �IRQFWLRQ� �LGHQWL®}V �FKH] �� �SDWLHQWV �SDU �V}TXHQ{DJH �GH �J}QRPH �RX
G H[RPH�HW�SDUWDJH�LQWHUQDWLRQDO�GH�GRQQ}HV�YLD�OD�SODWHIRUPH�0DWFKPDNHU�([FKDQJH��/HV�WHVWV�IRQFWLRQQHOV�GH�W\SH�SDWFK�FODPS�RQW�}W}�PHQ}V
VXU�FHOOXOHV�+(.���7�WUDQVIHFW}HV�DYHF�GHV�SODVPLGHV�REWHQXV�SDU�PXWDJHQ|VH�GLULJ}H�SRXU�}YDOXHU�OHV�FRQVHTXHQFHV�GHV�YDULDQWV�

6XU�OH�SODQ�FOLQLTXH��OHV�SDWLHQWV�SRUWHXUV�GX�YDULDQW�U}FXUUHQW�GH�QRYR�S��*O\���$UJ��}WDLHQW�DWWHLQWV�G XQ�V\QGURPH�SRO\PDOIRUPDWLI�SDUWLFXOLHU
FRPSUHQDQW�XQ�UHWDUG�QHXURG}YHORSSHPHQWDO�PDUTX}��GHV�PDOIRUPDWLRQV�FDUGLDTXHV�HW�YLVF}UDOHV��XQH�DWWHLQWH�GX�WLVVX�FRQMRQFWLI�LQFOXDQW�XQH
GLODWDWLRQ�GH�O DRUWH��XQH�G\VSODVLH�RVVHXVH�SUREDEOHPHQW�HQ�OLHQ�DYHF�O K\SHUWURSKLH�JLQJLYDOH�SURJUHVVLYH��GHV�}SLVRGHV�GH�SVHXGR�REVWUXFWLRQ
LQWHVWLQDOH�HW�GHV�VLJQHV�PRUSKRORJLTXHV�SDUWLFXOLHUV��/HV�DXWUHV�SDWLHQWV�GH�OD�FRKRUWH�SU}VHQWDLHQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQH�DWD[LH��XQH
K\SRWRQLH �D[LDOH �HW �XQH �DWURSKLH �F}U}EHOOHXVH� �/HV �WHVWV �}OHFWURSK\VLRORJLTXHV �RQW �PRQWU} �TXH �OHV �YDULDQWV �S��6HU���7\U�� �S��*O\���$UJ��
S��*O\���$UJ���S��$VQ���IV��HW�S��,OH���9DO��DEROLVVDLHQW�OH�FRXUDQW�GX�FDQDO�%.�DORUV�TXH�OHV�YDULDQWV�S��&\V���7\U��HW�S��3UR���/HX��OH�U}GXLVDLHQW
HW�HQWUDLQDLHQW�XQ�G}FDODJH�GHV�VHXLOV�G DFWLYDWLRQ�DX�YROWDJH�YHUV�GHV�YDOHXUV�VXS}ULHXUHV���OH�YDULDQW�S��$VS���$VQ��GLPLQXH�O DPSOLWXGH�GX
FRXUDQW�VDQV�DOW}UHU�OD�FLQ}WLTXH�G DFWLYDWLRQ�G}VDFWLYDWLRQ�GX�FDQDO�

$LQVL��OHV�YDULDQWV�SHUWH�GH�IRQFWLRQ�GH�.&10$��VRQW�UHVSRQVDEOHV�G XQH�DQRPDOLH�GX�G}YHORSSHPHQW�DYHF�G}®FLHQFH�LQWHOOHFWXHOOH�DYHF�SDUIRLV�XQ
VSHFWUH�ODUJH�GH�PDOIRUPDWLRQV�

3LlFH�MRLQWH���$VVLVHV������.&10$��U}VXP}�0RXWWRQ�GRF[



1(852*c1c7,48( PD\VVD�DEGHOZDKHG

���������8QH�QRXYHOOH�PXWDWLRQ�GX�JlQH�76&��&KH]�XQH�SDWLHQWH�7XQLVLHQQH�DWWHLQWH�GH�OD�67%

$XWHXUV��

0D\VVD�$EGHOZDKHG������7RXUDLQH�5HQDXG������%HQ�5KRXPD�%RFKUD������'KLHE�'KRKD������0DUV�0DQHO������.DPPRXQ�.KDZOD������+DFKLFKD�-DPLO�����
7ULNL�&KDKQH]������.DPRXQ�+DVVHQ������$PPDU�.HVNHV�/HLOD������%HOJKLWK�1HLOD�������

�����IDFXOW}�GH�P}GHFLQH�H�VID[��VID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH��&HQWUH�GH�U}I}UHQFH�SRXU�OD�6FO}URVH�7XE}UHXVH�GH�%RXUQHYLOOH��+�SLWDO�6DLQW�(WLHQQH��)UDQFH��6HUYLFH�GH�*}Q}WLTXH�
&HQWUH�GH�U}I}UHQFH�SRXU�OD�6FO}URVH�7XE}UHXVH�GH�%RXUQHYLOOH��+�SLWDO�6DLQW�(WLHQQH��)UDQFH��VDLQW�HWLHQQH��)UDQFH
���8QLW}V�GH�3DWKRORJLH�5}QDOH��85��(6����6HUYLFH�GH�1}SKURORJLH��&+8�+}GL�&KDNHU�GH�6ID[��7XQLVLH��8QLW}V�GH�3DWKRORJLH�5}QDOH��85��(6���
6HUYLFH�GH�1}SKURORJLH��&+8�+}GL�&KDNHU�GH�6ID[��7XQLVLH��VID[��7XQLVLH
���6HUYLFH�GH�1HXURORJLH��&+8�+}GL�&KDNHU�GH�6ID[��7XQLVLH���6HUYLFH�GH�1HXURORJLH��&+8�+}GL�&KDNHU�GH�6ID[��7XQLVLH���VID[��7XQLVLH
���6HUYLFHV�GH�*}Q}WLTXH�0}GLFDOH��&+8�+}GL�&KDNHU�GH�6ID[��7XQLVLH����6HUYLFHV�GH�*}Q}WLTXH�0}GLFDOH��&+8�+}GL�&KDNHU�GH�6ID[��7XQLVLH����VID[�
7XQLVLH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�+XPDLQH��)DFXOW}�GH�0}GHFLQH�GH�6ID[��8QLYHUVLW}�GH�6ID[��7XQLVLH��IDFXOW}�GH�P}GHFLQH�H�VID[��VID[�
7XQLVLH

0RWV�FOHIV���/D�VFO}URVH�WXE}UHXVH�GH�%RXUQHYLOOH��67%�76&���1RXYHOOH�PXWDWLRQ�G
}SLVVDJH��*|QH�76&���$QDO\VH�G
$51P�

5mVXPm��

/D �6FO}URVH �7XE}UHXVH �GH �%RXUQHYLOOH ��67%�76&� ��76& �>20,0 �������@� �HVW �XQH �PDODGLH �J}Q}WLTXH �PXOWLV\VW}PLTXH �FDUDFW}ULV}H �SDU �OH
G}YHORSSHPHQW�GH�WXPHXUV�E}QLJQHV��KDPDUWRPHV��GDQV�GLYHUV�WLVVXV�HW�RUJDQHV�WHOV�TXH�OH�FHUYHDX��OD�SHDX��OHV�UHLQV��OH�F�XU��OHV�SRXPRQV��OH
IRLH��OHV�RV�HW�OHV�\HX[��(OOH�HVW�GXH�v�XQ�G\VIRQFWLRQQHPHQW�GX�FRPSOH[H�VXSSUHVVHXU�GHV�WXPHXUV��&H�FRPSOH[H�HVW�IRUP}�SDU�OHV�J|QHV�76&�����
H[RQV��HW�76&������H[RQV��TXL�FRGHQW�SRXU�OHV�SURW}LQHV���+DPDUWLQH�HW�7XE}ULQH��UHVSHFWLYHPHQW��1RWUH�}WXGH�D�SRUW}�VXU�XQH�SDWLHQWH�WXQLVLHQQH
�XQ�FDV�VSRUDGLTXH��SU}VHQWDQW�GHV�VLJQHV�FOLQLTXHV�}YRFDWHXUV�GH�OD�67%��$�OD�UHFKHUFKH�GH�O DQRPDOLH�J}Q}WLTXH��QRXV�DYRQV�HQWDP}�OH
V}TXHQ{DJH�GX�GHX[L|PH�J|QH�FDQGLGDW��OH�J|QH�76&���HQ�XWLOLVDQW�XQH�3&5�VXLYLH�G
XQ�V}TXHQ{DJH�GLUHFW��/H�FKRL[�GX�V}TXHQ{DJH�GX�J|QH�76&�
V HVW�EDV}�VXU�OH�IDLW�TXH�OHV�PXWDWLRQV�G}FULWHV�VRQW�WURXY}HV�FKH]�GHV�FDV�VSRUDGLTXHV�GH�OD�67%��'H�SOXV��OHV�SDWLHQWV�D\DQW�GHV�PXWDWLRQV�DX
QLYHDX�GX�J|QH�76&��SU}VHQWHQW�GHV�PDQLIHVWDWLRQV�FOLQLTXHV�LGHQWLTXHV�DX[�FHOOHV�SU}VHQW}HV�SDU�QRWUH�SDWLHQWH��GHV�PDFXOHV�K\SRP}ODQLTXHV�
GHV�WURXEOHV�G
DSSUHQWLVVDJH�HW�GHV�VLJQHV�QHXURORJLTXHV���/ DQDO\VH�PXWDWLRQQHOOH�D�SHUPLV�GH�G}WHFWHU�XQH�QRXYHOOH�PXWDWLRQ�F�������$�!�7�DX
QLYHDX �GH �O LQWURQ ���� �$®Q �GH �G}WHUPLQHU �O LPSDFW �GH �FHWWH �PXWDWLRQ �VXU �OH �SURFHVVXV �G }SLVVDJH� �QRXV �DYRQV �HQWDP}�XQH �}WXGH �VXU �GHV �$51P
H[WUDLWV�GH�OD�SDWLHQWH�HW�G XQ�W}PRLQ��8QH�57�3&5�VXLYLH�G
XQ�V}TXHQ{DJH�GLUHFWH�D�U}Y}O}�TXH�OD�PXWDWLRQ�F�������$�!�7�J}Q|UH�GHX[�7UDQVFULWV
DEHUUDQWV��/H�SUHPLHU��DYHF�XQ�VDXW�GH�O
H[RQ�����HVW�UHVSRQVDEOH�GH�OD�SHUWH�GH����DFLGHV�DPLQ}V��FH�TXL�HQWUD�QH�OD�SURGXFWLRQ�G
XQ�LVRIRUPH
SURW}LTXH�DEHUUDQW��/H�VHFRQG��DYHF�XQH�LQFOXVLRQ�GH�����QXFO}RWLGHV�GH�O LQWURQ�����HVW�UHVSRQVDEOH�GH�OD�FU}DWLRQ�G XQ�QRXYHDX�FRGRQ�GH
WHUPLQDLVRQ�SU}PDWXU}H��7*$���TXL�HQWUD�QH�OD�SURGXFWLRQ�G XQH�SURW}LQH�76&��WURQTX}H��&HWWH�}WXGH�D�SHUPLV�GH�UHOHYHU�OHV�FDUDFW}ULVWLTXHV
FOLQLTXHV�G
XQH�SDWLHQWH�WXQLVLHQQH�DWWHLQW�GH�OD�VFO}URVH�WXE}UHXVH�GH�%RXUQHYLOOH�HW�GH�PHWWUH�HQ�}YLGHQFH�XQH�QRXYHOOH�PXWDWLRQ�G
}SLVVDJH
F�������$�!�7�GDQV�O
LQWURQ����GX�J|QH�76&���&HV�U}VXOWDWV�SHXYHQW�~WUH�XWLOLV}V�GDQV�OH�GLDJQRVWLF�FOLQLTXH�HW�GDQV�O }YDOXDWLRQ�GHV�GRQQHXUV�VDLQV
GHV�UHLQV�

3LlFH�MRLQWH���/D�6FO}URVH�7XE}UHXVH�GH�%RXUQHYLOOH�����GRF[



21&2*c1c7,48( )UHERXUJ�7KLHUU\

���������+DPDUWRPHV�PXOWLSOHV�GX�V\VWlPH�QHUYHX[�GXV�h�XQH�DOWmUDWLRQ�GH�37(1�HQ�PRVDqTXH�VXUYHQXH�GDQV�OD�FUnWH�QHXUDOH
DX�FRXUV�GH�OxHPEU\RJHQlVH

$XWHXUV��

$OLFH�*ROGHQEHUJ������)ORUHQW�0DUJXHW������9LDQQH\�*LODUG������$XGH�0DULH�&DUGLQH������$GQDQ�+DVVDQL������)UDQ{RLV�'R]���������6RSKLH�5DGL�����
6WHSKDQLH�9DVVHXU������-DFTXHOLQH�%RX������0DXG�%UDQFKDXG������&ODXGH�+RXGD\HU������6W}SKDQLH�%DHUW�'HVXUPRQW������$QQLH�/DTXHUULHUH������7KLHUU\
)UHERXUJ����

���'}SDUWHPHQW�GH�*}Q}WLTXH�HW�,QVHUP�8������81,528(1��&+8�GH�5RXHQ�HW�,QVHUP��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH
0}GHFLQH�3HUVRQQDOLV}H��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�3DWKRORJLH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�1HXURFKLUXUJLH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�2QFRORJLH�3}GLDWULTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�G
,PDJHULH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���&HQWUH�G
2QFRORJ\�&HQWHU�6,5('2��,QVWLWXW�&XULH��5RXHQ��)UDQFH
�����8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV��)UDQFH
�����(TXLSH�G
$FFRPSDJQHPHQW�HW�GH�'LDJQRVWLF�GX�'}YHORSSHPHQW�GH�O
HQIDQW��0RQW�6DLQW�$LJQDQ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH

0RWV�FOHIV���37(1��PRVDLFLVPH��KDPDUWRPH��FU~WH�QHXUDOH

5mVXPm��

/D�FRQWULEXWLRQ�GHV�DOW}UDWLRQV�HQ�PRVD�TXH�GDQV�OD�JHQ|VH�GHV�WXPHXUV�GX�V\VW|PH�QHUYHX[�HW�GHV�PDODGLHV�QHXURORJLTXHV�QRQ�WXPRUDOHV�HVW
SURJUHVVLYHPHQW�G}PDVTX}H�SDU�OH�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ��1*6��U}DOLV}�v�KDXWH�SURIRQGHXU��1RXV�UDSSRUWRQV�LFL�OH�FDV�G XQ�MHXQH
HQIDQW��VDQV�DQW}F}GHQW�IDPLOLDO�UHPDUTXDEOH�TXH�QRXV�DYRQV�YX�LQLWLDOHPHQW�v�O xJH�GH���DQV�SRXU�XQ�WURXEOH�GX�VSHFWUH�DXWLVWLTXH�GH�W\SH
$VSHUJHU��VDQV�PDFURF}SKDOLH�DVVRFL}H�HW�TXL�D�SU}VHQW}�v����DQV�XQH�ERLWHULH�DYHF�DV\P}WULH�PRWULFH��/ ,50�U}Y|OH�DORUV�GHV�O}VLRQV�QRGXODLUHV
PXOWLSOHV�GX�V\VW|PH�QHUYHX[�DX�QLYHDX�GH�/��HW�GX�WUDMHW�GHV�QHUIV�FUxQLHQV��ORFDOLV}HV�GDQV�OH�VLQXV�FDYHUQHX[�JDXFKH��OHV�DQJOHV�SRQWR�
F}U}EHOOHX[�ELODW}UDX[��OH�P}DW�DFRXVWLTXH�LQWHUQH�HW�OH�S}GRQFXOH�F}U}EUDO�GURLW��/
H[DPHQ�DQDWRPRSDWKRORJLTXH�GH�OD�O}VLRQ�VLWX}H�HQ�/��D�PRQWU}
TX
LO�V
DJLW�G XQ�KDPDUWRPH�JOLRQHXURQDO��DYHF�XQ�PDUTXDJH�LPPXQR�KLVWRFKLPLTXH�37(1�K}W}URJ|QH��SRVLWLI�GDQV�OHV�FHOOXOHV�DVWURF\WDLUHV�HW
HQGRWK}OLDOHV��HW�Q}JDWLI�GDQV�OHV�QHXURQHV��/ DQDO\VH�SDU�1*6�GH�O KDPDUWRPH�D�U}Y}O}�GDQV������GHV�V}TXHQFHV�XQH�YDULDWLRQ�G}O}W|UH�GDQV
O
H[RQ���GX�J|QH�37(1��F����GXS��S��$VS���*O\IV����/H�PDUTXDJH�K}W}URJ|QH�HW�OH�SRXUFHQWDJH�G DOO|OHV�PXWDQWV�LQI}ULHXU�v�����RQW�VXJJ}U}
O H[LVWHQFH�G XQH�DOW}UDWLRQ�GH�37(1�HQ�PRVD�TXH��/ DQDO\VH�SDU�1*6�DLQVL�TXH�O DQDO\VH�FLEO}H�SDU�3&5�HW�4036)�FLEO}H�GH�O H[RQ���GH�37(1�RQW
HHFWLYHPHQW �UHWURXY} �OH �YDULDQW �GH �37(1 �GDQV �� �HW ��� ���GH �O $'1�H[WUDLW �GX �VDQJ�S}ULSK}ULTXH �HW �GH �IURWWLV �MXJDO� �UHVSHFWLYHPHQW� �FRQ®UPDQW
O H[LVWHQFH�G XQH�PRVD�TXH��/D�GLVWULEXWLRQ�DQDWRPLTXH�GHV�O}VLRQV�HW�OH�PDLQWLHQ�GH�O H[SUHVVLRQ�GH�OD�SURW}LQH�37(1�GDQV�OHV�FHOOXOHV�JOLDOHV�RQW
LQGLTX}�TXH�O }Y}QHPHQW�PXWDWLRQQHO�WRXFKDQW�37(1�HVW�VXUYHQX�SUREDEOHPHQW��HQWUH�OH����HW�OH���|PH�MRXU�GDQV�XQ�SURJ}QLWHXU�GH�OD�FU~WH�QHXUDOH�
G}Mv �HQJDJ} �GDQV �OD �GL}UHQFLDWLRQ �QHXURQDOH� �&H �U}VXOWDW �H[SOLTXH �O DEVHQFH �GH �PDFURF}SKDOLH �FODVVLTXHPHQW �REVHUY}H �GDQV �OD �PDODGLH �GH
&RZGHQ���&HWWH�REVHUYDWLRQ�PRQWUH�TX XQH�DOW}UDWLRQ�GH�37(1�HQ�PRVD�TXH�SHXW�SURYRTXHU�GH�PXOWLSOHV�KDPDUWRPHV�GX�V\VW|PH�QHUYHX[�FHQWUDO
HW�S}ULSK}ULTXH�HW�TXH�OD�SU}VHQFH�GH�WHOOHV�DOW}UDWLRQV�GRLW�~WUH�HQYLVDJ}H�FKH]�OHV�SDWLHQWV�SU}VHQWDQW�GHV�O}VLRQV�QRGXODLUHV�PXOWLSOHV�QHUYHX[�
P~PH�HQ�O DEVHQFH�GH�VLJQH�FDUGLQDX[�}YRFDWHXUV�G XQH�YDULDWLRQ�FRQVWLWXWLRQQHOOH�GH�37(1��HQ�SDUWLFXOLHU�OD�PDFURF}SKDOLH�



1(852*c1c7,48( +RVVDP�+LODO�(O�,GULVVL

���������(WXGH�G
DVVRFLDWLRQ�GX�YDULDQW�07+)5�&���7�HW�OH�ULVTXH�GH�JOLREODVWRPH

$XWHXUV��

+RVVDP�+LODO�(O�,GULVVL������2XP�.DOWRXP�$LW�%RXMPLD������%RXFKD�E�*D]]D]������0HKGL�.DUNRXUL������+LQG�'HKEL�������

���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��&DVDEODQFD��0DURF��&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�&DVDEODQFD�0DURF��&$6$%/$1&$��0DURF
���,QVWLWXW�G
DQDO\VH�*}Q}WLTXH��*HQGDUPHULH�5R\DOH��5DEDU��0DURF
���/DERUDWRLUH�G
$QDWKRPRSDWKRORJLH��&+8�,EQ�5RFKG��&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG���&$6$%/$1&$��0DURF

0RWV�FOHIV���07+)5��&���7��*OLREODVWRPD��3&5�5)/3��3RO\PRUSKLVP�

5mVXPm��

�

*OLREODVWRPD�LV�WKH�PRVW�DJJUHVVLYH�PDOLJQDQW�W\SH�RI�DVWURF\WRPD V�WXPRUV��5HVHDUFKHV�UHODWHG�ULVN�RI�FDQFHU�WR�FHUWDLQ�JHQHV��VXFK�07+)5��7KH
07+)5�LV�DQ�HQ]\PH�WKDW�SOD\V�YLWDO�UROH�LQ�PHWDEROLVP�RI�IRODWH��0DQ\�SRO\PRUSKLVPV�RI�WKLV�JHQH�KDYH�EHHQ�VWXGLHG��WKH�&���7�LV�WKH�PRVW
VWXGLHG�DQG�,W�KDYH�EHHQ�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�WKH�ULVN�RI�GLYHUVH�FDQFHU��7KH�REMHFWLYH�LV�WR�VWXG\�WKH�DVVRFLDWLRQ�EHWZHHQ�07+)5�&���7
SRO\PRUSKLVP�DQG�WKH�ULVN�RI�JOLREODVWRPD�

,Q�WKLV�FDVH�FRQWURO�VWXG\��WKH�JHQRW\SHV�ZHUH�GHWHFWHG�XVLQJ�SRO\PRUSKLVP�FKDLQ�UHDFWLRQ�IUDJPHQW�OHQJWK�SRO\PRUSKLVP��3&5�5)/3��LQ���
SDWLHQWV��%LRSVLHV��DQG�����FRQWUROV�WKDW�PDWFKHG�IRU�DJH��JHQGHU��:H�IRXQG�D�GLVWULEXWLRQ�RI�&���7�JHQRW\SHV�LQ�*OLREODVWRPD�SDWLHQWV�RI�&&
��������&7��������77�������DQG�WKH�$�DOOHOH�IUHTXHQF\�ZDV�KLJKHU�LQ�FDVHV���������WKDQ�LQ�WKH�FRQWUROV���������S �������2GGV�UDWLR ��������
FRQ®GHQFH�LQWHUYDO�&, ��������������WKH�07+)5�����77�JHQRW\SH�ZDV�VLJQL®FDQWO\�KLJKO\�DVVRFLDWHG�ZLWK�LQFUHDVHG�ULVN�RI�JOLREODVWRPD��25 ������
&,� ���������������S ����������+RZHYHU��QR�VLJQL®FDQW�UHVXOWV�RI�WKH�07+)5�&���7�SRO\PRUSKLVP�ZLWK�ORFDOL]DWLRQV�DQG�JHQGHU�ZHUH�IRXQG�

3LlFH�MRLQWH���07+)5�*OLREODVWRPD�GRF[
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)DWLPD�=DKUD�2877$/(%

���������,VRFKURPRVRPH�;T�HW�V\QGURPH�GH�7XUQHU��h�SURSRV�GH�GHX[�FDV�HW�UHYXH�GH�OLWWmUDWXUH�

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������)DWLPD�=DKUD�2877$/(%������1DGLD�6(5%$7,������*KL]ODQH�-$%5$1(������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��/DERUDWRLUH�GH�3DWKRORJLH�FHOOXODLUH�HW�0RO}FXODLUH����&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW
GH�3KDUPDFLH�GH�&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���6\QGURPH�GH�7XUQHU��PRVD�TXH��LVRFKURPRVRPH��UHWDUG�VWDWXUDO��DP}QRUUK}H�SULPDLUH

5mVXPm��

,QWURGXFWLRQ��

/H�V\QGURPH�GH�7XUQHU�HVW�XQH�DQRPDOLH�FKURPRVRPLTXH��OL}H�v�O DEVHQFH�WRWDOH�RX�SDUWLHOOH�GX�FKURPRVRPH�;��6D�SU}YDOHQFH�HVW�GH�������
QRXYHDX�Q}V�GH�VH[H�I}PLQLQ��,O�DVVRFLH�GH�PDQL|UH�FRQVWDQWH�XQ�UHWDUG�VWDWXUDO�HW�XQH�LQVX°VDQFH�RYDULHQQH�DYHF�ULVTXH�DFFUX�GH�PDOIRUPDWLRQV
GLYHUVHV�

/HV�REMHFWLIV�GH�FHWWH�}WXGH�VRQW�GH�PRQWUHU�O LPSRUWDQFH�GH�O }WXGH�F\WRJ}Q}WLTXH�GDQV�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWHV�SU}VHQWDQW�XQ�UHWDUG
VWDWXUDO�HW�RX�XQH�DP}QRUUK}H�SULPDLUH��HW�GH�UHFKHUFKHU�XQH�}YHQWXHOOH�FRUU}ODWLRQ�HQWUH�OHV�DQRPDOLHV�F\WRJ}Q}WLTXHV�HW�O H[SUHVVLRQ�FOLQLTXH�GX
V\QGURPH�GH�7XUQHU�

3DWLHQWHV�HW�PmWKRGHV��

& HVW�XQH�}WXGH�GHVFULSWLYH�WUDQVYHUVDOH�U}DOLV}H�VXU�XQH�S}ULRGH�GH���DQV��DOODQW�G RFWREUH������v�MXLOOHW�������/ }WXGH�D�FRQFHUQ}�OHV�SDWLHQWHV
VXLYLHV�DX�VHUYLFH�GH�J}Q}WLTXH�P}GLFDOH�GX�&+8�,EQ�5RFKG�GH�&DVDEODQFD��HW�SU}VHQWDQW�GHV�DQRPDOLHV�}YRTXDQW�XQ�V\QGURPH�GH�7XUQHU�
FRQ®UP}�SDU�}WXGH�F\WRJ}Q}WLTXH�

5mVXOWDWV�HW�GLVFXVVLRQ��

6XU�OHV����SDWLHQWHV�SU}VHQWDQW�GHV�VLJQHV�FOLQLTXHV�}YRTXDQW�XQ�V\QGURPH�GH�7XUQHU�����FDV�RQW�}W}�FRQ®UP}V�SDU�}WXGH�F\WRJ}Q}WLTXH��3DUPL�FHV
SDWLHQWHV� �GHX[�SU}VHQWDLHQW�XQ�V\QGURPH�GH�7XUQHU�DYHF�FDU\RW\SH�HQ�PRVD�TXH�GH�W\SH�LVRFKURPRVRPH�GX�EUDV�ORQJ�HW�PRQRVRPLH�GX
FKURPRVRPH�;�

'DQV�OHV�GHX[�FDV�UDSSRUW}V��OH�UHWDUG�VWDWXUDO�HW�O DP}QRUUK}H�SULPDLUH�}WDLHQW�OHV�LQGLFDWLRQV�v�OD�U}DOLVDWLRQ�GX�FDU\RW\SH�FRQVWLWXWLRQQHO�

,OV�H[LVWHQW�G DXWUHV�FLUFRQVWDQFHV�GH�G}FRXYHUWH�GX�V\QGURPH�GH�7XUQHU�� �HQ�SU}QDWDO�VXU�GHV�VLJQHV�}FKRJUDSKLTXHV�FRPPH�OH�UHWDUG�GH
FURLVVDQFH�LQWUD�XW}ULQ��HQ�Q}RQDWDO�GHYDQW�XQ�SWHU\JLXP�FROOL�RX�XQ�O\PSK�G|PH��HW�v�O xJH�DGXOWH�GHYDQW�XQH�LQIHUWLOLW}�SULPDLUH�

/H�FDU\RW\SH�W\SLTXH�GX�V\QGURPH�GH�7XUQHU�HVW�FDUDFW}ULV}�SDU�XQH�PRQRVRPLH�;�����;���PDLV�FH�FDU\RW\SH�KRPRJ|QH�Q HVW�SDV��OH�SOXV�IU}TXHQW��
LO�QH�UHSU}VHQWH�TXH����v�����GHV�DQRPDOLHV�FKURPRVRPLTXHV�G}FULWHV��/D�IU}TXHQFH�GHV�DQRPDOLHV�GH�VWUXFWXUH�UHWURXY}HV�GDQV�OD�OLWW}UDWXUH�HVW
GH����v�������DORUV�TXH�OH�FDU\RW\SH�HQ�PRVD�TXH�HVW�UHVSRQVDEOH�GH�����GHV�FDV�

$SU|V �FRQ®UPDWLRQ �F\WRJ}Q}WLTXH �GX �V\QGURPH �GH �7XUQHU� �XQ �ELODQ �PDOIRUPDWLI �GRLW �~WUH �U}DOLV}� �v �OD �UHFKHUFKH �GHV �PDOIRUPDWLRQV �DVVRFL}HV�
HVVHQWLHOOHPHQW �OD �FRDUFWDWLRQ �GH �O DRUWH� �TXL �SHXW �V DVVRFLHU �v �XQH �K\SHUWHQVLRQ �DUW}ULHOOH �RX �XQH �LQVX°VDQFH �FDUGLDTXH �JDXFKH �HQ �S}ULRGH
S}ULQDWDOH��/H�FRQVHLO�J}Q}WLTXH�HVW�}JDOHPHQW�Q}FHVVDLUH�

3LlFH�MRLQWH����$�7851(5�GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 /XNH�0DQVDUG

���������6/&��$���JlQH�FDQGLGDW�LPSOLTXm�GDQV�OHV�VXUGLWmV�GRPLQDQWHV�DYHF�DUm{H[LH�YHVWLEXODLUH

$XWHXUV��

/XNH�0DQVDUG������9DO}ULH�)DXJ|UH������&KULVWHO�9DFK}������'DYLG�%DX[������$OLVGDLU�0F1HLOO���������&DWKHULQH�%ODQFKHW������0DUMRODLQH�:LOOHPV�����
0}ORG\�0RFO\Q������&RULQQH�%DXGRLQ������0LFKHO�.RHQLJ������$QQH�)UDQ{RLVH�5RX[����

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6KH°HOG�&OLQLFDO�*HQHWLFV�6HUYLFH��6KH°HOG�&KLOGUHQ
V�+RVSLWDO�1+6�)RXQGDWLRQ�7UXVW��6KH°HOG��5R\DXPH�8QL
���'HSDUWPHQW�RI�1HXURVFLHQFH��8QLYHUVLW\�RI�6KH°HOG��6KH°HOG��5R\DXPH�8QL
���6HUYLFH�G
2WR�5KLQR�/DU\QJRORJLH��&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOHLU��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���VXUGLW}��DU}¯H[LH�YHVWLEXODLUH��6/&��$���H[RPH

5mVXPm��

/D�VXUGLW}�WRXFKH�HQ�PR\HQQH���HQIDQW�VXU�����QDLVVDQFHV��IDLVDQW�GX�G}®FLW �DXGLWLI �O DWWHLQWH�QHXURVHQVRULHOOH�OD�SOXV�IU}TXHQWH��2Q�HVWLPH�TXH
GDQV�OHV�SD\V�RFFLGHQWDX[��OD�PRLWL}�GHV�FDV�RQW�XQH�RULJLQH�J}Q}WLTXH��$XMRXUG KXL��SOXV�GH�����J|QHV�LPSOLTX}V�GDQV�OHV�VXUGLW}V�LVRO}HV�RX
V\QGURPLTXHV�SHXYHQW�~WUH�DQDO\V}V�GDQV�OH�FDGUH�GX�GLDJQRVWLF�PRO}FXODLUH��

3RXU�FHUWDLQHV�IDPLOOHV��PDOJU}�XQH�RULJLQH�J}Q}WLTXH�}YLGHQWH��O DQDO\VH�GH�FHV�J|QHV�QH�SHUPHW�SDV�G LGHQWL®HU�OH�J}QRW\SH�SDWKRJ|QH�LPSOLTX}
GDQV�OHXU�VXUGLW}�HW�G DXWUHV�DSSURFKHV�GRLYHQW�~WUH�DORUV�HQYLVDJ}HV�

1RXV�SU}VHQWRQV�LFL�XQH�IDPLOOH�GDQV�ODTXHOOH�XQH�VXUGLW}�FRQJ}QLWDOH�SURIRQGH�DVVRFL}H�v�XQH�DU}¯H[LH�YHVWLEXODLUH�V}JU|JH�FKH]�XQ�S|UH�HW�VRQ
®OV��HW�SRXU�ODTXHOOH�O DQDO\VH�G XQ�SDQHO�GH����J|QHV�Q DYDLW�SDV�SHUPLV�G LGHQWL®HU�GH�YDULDQW�SDWKRJ|QH��

$®Q�G }ODUJLU�QRWUH�}WXGH�v�G DXWUHV�J|QHV��O HQIDQW�HW�VHV�SDUHQWV�RQW�}W}�V}TXHQF}V�HQ�DQDO\VH�G H[RPH��6HT&DS�(=�([RPH�3UREHV�Y������5RFKH
6HTXHQFLQJ�� �/ DQDO\VH �GHV �YDULDQWV �UDUHV �SU}VHQWV �v �OD �IRLV �FKH] �OH �S|UH �HW �OH �®OV �D �DLQVL �SHUPLV �GH �UHOHYHU �XQH �DOW}UDWLRQ �IDX[�VHQV �GDQV �OH
J|QH�6/&��$���6ROXWH�&DUULHU�)DPLOO\����0HPEHU����TXL�FRGH�SRXU�OH�FRWUDQVSRUWHXU�1D��.���&O��1.&&���

&H�J|QH�D�UHWHQX�QRWUH�DWWHQWLRQ�FDU�LO�D�}W}�G}FULW�FRPPH�SRXYDQW�~WUH�UHVSRQVDEOH�G XQH�VXUGLW}�DVVRFL}H�v�GHV�WURXEOHV�YHVWLEXODLUHV�GDQV
SOXVLHXUV�OLJQ}HV�GH�VRXULV��FRQFRUGDQW�DYHF�OH�SK}QRW\SH�GH�QRV�SDWLHQWV��'H�SOXV��FKH]�O KRPPH�XQH�RWRWR[LFLW}�OL}H�v�OD�SULVH�GH�GLXU}WLTXHV�GH
O DQVH�YLD�1.&&��HVW�G}Mv�FRQQXH�

/ DOW}UDWLRQ�LGHQWL®}H�GDQV�FHWWH�}WXGH��F�����&�!�$�Q D�MDPDLV�}W}�UDSSRUW}H�GDQV�OHV�EDVHV�GH�GRQQ}HV��&HOOH�FL�HVW�v�O RULJLQH�G XQH�VXEVWLWXWLRQ
$FLGH�*OXWDPLTXH��/\VLQH�HQ�SRVLWLRQ�����TXL�LQWURGXLW�XQH�FKDUJH�SRVLWLYH�GDQV�XQ�HQYLURQQHPHQW�FKDUJ}�Q}JDWLYHPHQW�v�SUR[LPLW}�G XQ�PRWLI�GL�
OHXFLQH�LPSOLTX}�GDQV�OH�WUDQVSRUW�GH�1.&&��v�OD�PHPEUDQH�SODVPLTXH��

&HV�}O}PHQWV��HQ�IDYHXU�G XQH�LPSOLFDWLRQ�GX�J|QH�HW�GH�OD�SDWKRJ}QLFLW}�GX�YDULDQW�F�����&�!�$��S�*OX���/\V�RQW�}W}�UHQIRUF}V�JUxFH�v
O LGHQWL®FDWLRQ�YLD �*HQH0DWFKHU �G XQ�QRXYHDX�SDWLHQW �SU}VHQWDQW �OH �P~PH�SK}QRW\SH�HW �SRUWHXU �G XQH�VXEVWLWXWLRQ�$FLGH�*OXWDPLTXH� �/\VLQH�HQ
SRVLWLRQ�����

/ HQVHPEOH �GH �FHV �U}VXOWDWV �SHUPHW �GH �SURSRVHU �OH �J|QH �6/&��$� �FRPPH �QRXYHDX �J|QH �FDQGLGDW �LPSOLTX} �GDQV �OHV �SDWKRORJLHV
FRFKO}RYHVWLEXODLUHV�GH�WUDQVPLVVLRQ�GRPLQDQWH�

3LlFH�MRLQWH���6/&��$�B$VVLVHV�����GRF[
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0DOHN�'DEERXVVL

���������'mWHFWLRQ�IRUWXLWH�GH�QRXYHDX[�YDULDQWV�VWUXFWXUDX[�GH�OxKmPRJORELQH�$��DX�FRXUV�GX�GRVDJH�GH�O
KmPRJORELQH�$�F�SDU
&DSLOODU\V���)OH[�SLHUFLQJ�

$XWHXUV��

0DOHN�'DEERXVVL���������&KDLPD�.DVPL���������5DKPD�0DKMRXE���������6RQGHV�+DGM�)UHGM���������<DVVLQH�$PUL���������0DQHO�=RXDRXL���������$PDO
*XHVPL���������6DEULQH�2XHVODWL���������&KLUD]�$PURXFKH���������+HQGD�-DPPRXVVL���������7DLHE�0HVVDRXG���������)H\ND�%HQ�0DPL���������,QHV
.DPPRXQ����������$PLQD�%LEL�������

���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV���,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH
�����)DFXOW}�GHV�VFLHQFHV�GH�7XQLV���8QLYHUVLW}�GH�7XQLV�(O�0DQDU���7XQLV��7XQLVLH
�����)DFXOW}�GHV�VFLHQFHV�GH�%L]HUWH�8QLYHUVLW}�GH�&DUWKDJH��%L]HUWH�7XQLVLH���%L]HUWH��7XQLVLH
�����)DFXOW}�GH�3KDUPDFLH�GH�0RQDVWLU���8QLYHUVLW}�GH�0RQDVWLU���7XQLVLH���7XQLV��7XQLVLH
���/DERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH���/DERUDWRLUH�GH�UHFKHUFKH�/5��63�����+�SLWDO�G HQIDQWV�%}FKLU�+DP]D��7XQLV���7XQLVLH��7XQLV�
7XQLVLH
�����)DFXOW}�GHV�VFLHQFHV�GH�7XQLV���8QLYHUVLW}�GH�7XQLV�(O�0DQDU���7XQLV���7XQLVLH���7XQLV��7XQLVLH
���6HUYLFH�GHV�FRQVXOWDWLRQV�H[WHUQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH���7XQLV��7XQLVLH
�����)DFXOW}�GH�P}GHFLQH�GH�7XQLV���8QLYHUVLW}�GH�7XQLV�(O�0DQDU���7XQLV���7XQLVLH��7XQLV��7XQLVLH
���'}SDUWHPHQW�GHV�PDODGLHV�GH�OD�QXWULWLRQ�$���,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH
����'}SDUWHPHQW�G
HQGRFULQRORJLH�%��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH

0RWV�FOHIV���+}PRJORELQH�$���YDULDQWV�VWUXFWXUDX[��J|QH�GHOWD�JORELQH��V}TXHQ{DJH�GLUHFW�

5mVXPm��

/HV�K}PRJORELQRSDWKLHV �VRQW �OHV �DHFWLRQV�J}Q}WLTXHV�GX�JOREXOH �URXJH�OHV �SOXV �U}SDQGXHV�GDQV�OH �PRQGH� �(OOHV �VRQW �OL}HV �SULQFLSDOHPHQW �v �XQ
G}IDXW�GH�V\QWK|VH�GH�O K}PRJORELQH��+E���2Q�GLVWLQJXH�GHX[�W\SHV�G DQRPDOLHV���DQRPDOLHV�TXDQWLWDWLYHV�RX�WKDODVV}PLHV�HW�DQRPDOLHV�TXDOLWDWLYHV
UHVSRQVDEOHV�GH�OD�V\QWK|VH�GH�YDULDQWV�VWUXFWXUDX[�GH�O
+E�

/H�GLDJQRVWLF�GH�FHV�DQRPDOLHV�UHSRVH�HVVHQWLHOOHPHQW�VXU�O DQDO\VH�GHV�GRQQ}HV�GH�O K}PRJUDPPH��OH�GRVDJH�GX�IHU�V}ULTXH��HW�GH�OD�IHUULWLQH�DLQVL
TXH��OD�TXDQWL®FDWLRQ�GHV�IUDFWLRQV�GH�O K}PRJORELQH�SDU�GHV�WHFKQLTXHV�V}SDUDWLYHV��3DUPL�FHV�IUDFWLRQV�O +E$��UHY~W�XQH�LPSRUWDQFH�FRQVLG}UDEOH
GDQV�OH�GLDJQRVWLF�GHV�K}PRJORELQRSDWKLHV��/ +E$��V H[SULPH�v�O }WDW�QRUPDO�v�GHV�WDX[�YRLVLQ�GH���v�����6D�GLPLQXWLRQ�HQ�GH{v�GH����SHXW�~WUH
GXH�v�XQH�FDUHQFH�PDUWLDOH��XQH�GHOWD�WKDODVV}PLH�YRLUH�P~PH�XQH�DOSKD�WKDODVV}PLH��'DQV�OH�FDV�R��HOOH�VH�WURXYH�G}GRXEO}H��XQH�DQRPDOLH
VWUXFWXUDOH�HVW�}YRTX}H��/ }WXGH�PRO}FXODLUH�GX�J|QH�GHOWD�SHUPHW�GH�FRQ®UPHU�OH�GLDJQRVWLF�

1RWUH �REMHFWLI �}WDLW �GH �U}DOLVHU �XQH �}WXGH �PRO}FXODLUH �SRXU �OHV �SDWLHQWV �D\DQW �XQ �G}GRXEOHPHQW �GH �O +E$� �VDQV �G}GRXEOHPHQW �GH �O +E$ �D®Q
G LGHQWL®HU�HW�GH�UHFHQVHU�OHV�PXWDWLRQV�GX�J|QH�GHOWD�JORELQH�GDQV�QRWUH�SD\V�

,O�V DJLW�G XQH�}WXGH�VXU�XQH�FRKRUWH�GH�������SDWLHQWV�GLDE}WLTXHV�VXLYLV�DX[�FRQVXOWDWLRQV�H[WHUQHV�GH�O LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH
WHFKQRORJLH�DOLPHQWDLUH�GH�7XQLV��SRXU�OHVTXHOV�XQ�GRVDJH�GH�O +E$�F�D�}W}�GHPDQG}�GXUDQW�OD�S}ULRGH�HQWUH�OH��HU�I}YULHU������HW�OH����MXLOOHW
������/H�GRVDJH�GH�O
+E$�F�HW�GH�O
+E$��D�}W}�U}DOLV}�VXU��&DSLOODU\V���)OH[�3LHUFLQJ���3URJUDPPH�+E$�F��/
}WXGH�PRO}FXODLUH�D�}W}�U}DOLV}H�SDU
V}TXHQ{DJH�GLUHFW�GH�O
$'1�

3DUPL�OHV��������SDWLHQWV�����SDWLHQWV�RQW�PRQWU}�XQ�G}GRXEOHPHQW�GH�O +E$��VDQV�G}GRXEOHPHQW�GH�O +E$��/H�V}TXHQ{DJH�QRXV�D�SHUPLV
�G LGHQWL®HU���YDULDQWV�VWUXFWXUDX[�GH�O +%$��GRQW�XQ�YDULDQW�G}FULW�SRXU�OD�SUHPL|UH�IRLV�GDQV�OH�PRQGH�>F����*�!�&��GHOWD����&���$UJ�!�7KU�@�

�

7URLV�DXWUHV�YDULDQWV�VRQW�G}FULWV�SRXU�OD�SUHPL|UH�IRLV�HQ�7XQLVLH��OH�YDULDQW�+%$��1RUWK�$IULFD>GHOWD���/\V�v�0HW��$$*�v�$7*�@��OH�YDULDQW�+%$��
%DELQJD�>GHOWD�����+����*O\�v�$VS��**7�v�*$7�@�HW��OH�YDULDQW�+%$��&REXUJ�>GHOWD����$UJv+LV��&*&�v�&$&�@�

/H�YDULDQW�+%%��>GHOWD����$����*O\�v�$UJ��**&�v�&*&�@�G}Mv�G}FULW�HQ�7XQLVLH�D�}W}�}JDOHPHQW�UHWURXY}�GDQV�FHWWH�V}ULH�

/HV�YDULDQWV�VWUXFWXUDX[�G}FULWV�GDQV�FH�WUDYDLO�YLHQQHQW�FHUWDLQHPHQW�HQULFKLU�OH�VSHFWUH�PXWDWLRQQHO�GX�J|QH�GHOWD�HQ�7XQLVLH�HW�IRXUQLU�DLQVL�XQH
DVVLVH�J}Q}WLTXH�SRXYDQW�VHUYLU�HVVHQWLHOOHPHQW�GDQV�OHV�}WXGHV�G DVVRFLDWLRQ��DX[�J|QHV�E}WD�WKDODVV}PLTXHV��8QH�}WXGH�SOXV�SRXVV}H�GHV
KDSORW\SHV�FKURPRVRPLTXHV�DVVRFL}V�DX[�PXWDWLRQV�GX�J|QH�GHOWD�SHUPHWWUDLW�G
}WD\HU�O
RULJLQH�J}RJUDSKLTXH�GH�FHV�YDULDQWV�HW�GH�UHWUDFHU
O
KLVWRLUH�GH�PLJUDWLRQ�GHV�SRSXODWLRQV�v�WUDYHUV�OHXU�SDWULPRLQH�J}Q}WLTXH�

�

3LlFH�MRLQWH���'}WHFWLRQ�IRUWXLWH�GH�QRXYHDX[�YDULDQWV�VWUXFWXUDX[�GH�O K}PRJORELQH�$��DX�FRXUV�GX�GRVDJH�GH�O
K}PRJORELQH�$�F�SDU�&DSLOODU\V��
)OH[�SLHUFLQJ��'DEERXVVL�0DOHN�GRF[
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)DWLPD�=DKUD�2877$/(%

���������0DODGLH�GH�)DEU\���h�SURSRV�GxXQ�FDV�HW�UHYXH�GH�OLWWmUDWXUH

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������*KL]ODQH�-$%5$1(������6DUD�%(55$'$������1DGLD�6(5%$7,������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��/DERUDWRLUH�GH�3DWKRORJLH�FHOOXODLUH�HW�0RO}FXODLUH����&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW
GH�3KDUPDFLH�GH�&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���PDODGLH�GH�)DEU\��DFURSDUHVWK}VLHV��PDODGLH�GH�GH�VXUFKDUJH�O\VRVRPDOH��WUDQVPLVVLRQ�U}FHVVLYH�OL}H�DX�FKURPRVRPH�;�

5mVXPm��

�

,QWURGXFWLRQ��/D�PDODGLH�GH�)DEU\�HVW�XQH�PDODGLH�K}U}GLWDLUH�PXOWLV\VW}PLTXH�GH�VXUFKDUJH�O\VRVRPDOH��GH�WUDQVPLVVLRQ�U}FHVVLYH�OL}H�DX
FKURPRVRPH �;� �GXH �v �XQ �G}®FLW �HQ �DOSKD�JDODFWRVLGDVH �$ �O\VRVRPDOH� �/ LQW}U~W �GH �FHWWH �}WXGH �HVW �G DQDO\VHU �OH �SUR®O �FOLQLTXH� �SDUD�FOLQLTXH �HW
}YROXWLI�GH�OD�PDODGLH�GH�)DEU\�

3DWLHQW�HW�PmWKRGHV���1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�SDWLHQW�DWWHLQW�GH�)DEU\��HW�VXLYL�GHSXLV������DX�QLYHDX�GX�&+8�,EQ�5RFKG�GH
&DVDEODQFD�

5mVXOWDWV���& HVW�XQ�SDWLHQW�xJ}�GH����DQV�DX�PRPHQW�GX�GLDJQRVWLF��VDQV�DQW}F}GHQWV�P}GLFR�FKLUXUJLFDX[�RX�WR[LTXHV�SDUWLFXOLHUV��,O�D�}W}
KRVSLWDOLV}�HQ�XUJHQFH�DX�VHUYLFH�GH�0}GHFLQH�,QWHUQH�SRXU�GHV�GRXOHXUV�LQWHQVHV�GHV�PDLQV�HW�GHV�SLHGV�G LQVWDOODWLRQ�EUXWDOH�v�W\SH�GH�EU�OXUHV�HW
GH�SLFRWHPHQWV�FRQWLQXV��U}VLVWDQWV�DX�WUDLWHPHQW�DQWDOJLTXH��HW�VDQV�DXWUHV�VLJQHV�DVVRFL}V��&HV�GRXOHXUV�LQYDOLGDQWHV�RQW�HQVXLWH�VSRQWDQ}PHQW
U}JUHVV}�DSU|V�XQ�PRLV�G }YROXWLRQ��/H�SDWLHQW�D�SU}VHQW}�XQ�DQ�SOXV�WDUG�GHV�GRXOHXUV�DEGRPLQDOHV�DLJXHV�HW��LQWHQVHV��/ }FKRJUDSKLH�DEGRPLQDOH
D�UHWURXY}�XQ�DVSHFW�G DSSHQGLFLWH�DLJXH��HW�LO�D�E}Q}®FL}�G XQH�DSSHQGLFHFWRPLH��DYHF�ERQQH�}YROXWLRQ��/H�GLDJQRVWLF�GH�PDODGLH�GH�)DEU\�D�}W}
UHWHQX�DSU|V�DYRLU�}OLPLQ}�OHV�DXWUHV�}WLRORJLHV�GH�FH�V\QGURPH�GRXORXUHX[�

/HV�DFURSDUHVWK}VLHV�DX�FRXUV�GH�OD�PDODGLH�GH�)DEU\�U}VXOWHQW�SUREDEOHPHQW�GX�G}S�W�GH�JO\FRVSKLQJROLSLGHV�GDQV�OHV�SHWLWV�YDLVVHDX[�TXL
LUULJXHQW�OHV�FHOOXOHV�QHUYHXVHV�S}ULSK}ULTXHV��(W�OHV�DFF|V�GH�GRXOHXUV�DEGRPLQDOHV�RX�GHV�¯DQFV�DX�FRXUV�GH�FHWWH�PDODGLH�SHXYHQW�VLPXOHU�XQH
DSSHQGLFLWH�RX�XQH�FROLTXH�Q}SKU}WLTXH�

/H �SDWLHQW �HVW �DFWXHOOHPHQW �VXLYL �DX �VHUYLFH �GH �*}Q}WLTXH �0}GLFDOH �SRXU �FRQ®UPDWLRQ �GLDJQRVWLTXH �HW �SRXU �FRQVHLO �J}Q}WLTXH� �(Q �HHW� �FKH]
O KRPPH�OH�GLDJQRVWLF�HVW�FRQ®UP}�SDU�OD�PLVH�HQ�}YLGHQFH�G XQH�DEVHQFH�RX�EDLVVH�GH�O DFWLYLW}�HQ]\PDWLTXH�GH�O DOSKDJDODFWRVLGDVH�$��HW�FKH]�OD
IHPPH�SDU�OD�UHFKHUFKH�G XQH�PXWDWLRQ�GX�J|QH�*/$�

&RQFOXVLRQ �� �/
DFFXPXODWLRQ �GH �JO\FRVSKLQJROLSLGHV �*E� ��HW �VRQ �G}ULY} �G}DF\O} �OH �O\VR�*E�� �FRQGXLW �v �XQH �LQVX°VDQFH �U}QDOH �WHUPLQDOH� �XQH
FDUGLRP\RSDWKLH�K\SHUWURSKLTXH�DYHF�DU\WKPLH��GHV�V\PSW�PHV�JDVWUR�LQWHVWLQDX[�HW�XQH�DWWHLQWH�F}U}EUR�YDVFXODLUH��G R��O LQW}U~W�GX�GLDJQRVWLF
SU}FRFH�HW�GX�FRQVHLO�J}Q}WLTXH�
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���������5rOH�GH�OD�SURWmLQH�6(70$5�GDQV�OHV�JOLREODVWRPHV�HW�FHOOXOHV�VRXFKHV�GH�JOLREODVWRPHV

$XWHXUV��

2ULDQH�/L}������,O\HVV�=HPPRXUD����

���,16(50�8�������&+58�%UHWRQQHDX���7RXUV��)UDQFH

0RWV�FOHIV���JOLREODVWRPHV��6(70$5��FHOOXOHV�VRXFKHV�FDQF}UHXVHV

5mVXPm��

/HV�JOLREODVWRPHV��*%0V��VRQW�OHV�JOLRPHV�OHV�SOXV�IU}TXHQWV�FKH]�O DGXOWH�HW�OHXU�LQFLGHQFH�DXJPHQWH�GH����SDU�DQ��0DOKHXUHXVHPHQW��OD�VXUYLH
PR\HQQH�G XQ�SDWLHQW�WUDLW}�Q HVW�DXMRXUG KXL �TXH�GH����PRLV� �&HWWH�FRXUWH�VXUYLH�V H[SOLTXH�SDU�OD�KDXWH�U}VLVWDQFH�GH�FHV�WXPHXUV�DX[
WUDLWHPHQWV �DFWXHOV� �/HV �*%0V �}WDQW �GHV �WXPHXUV �WU|V �LQ®OWUDQWHV� �GHV �FHOOXOHV �VRXFKHV �GH �*%0 ��&6*V� �SHXYHQW �VXEVLVWHU �VXLWH �v �OD �U}VHFWLRQ
FKLUXUJLFDOH� �/HV �&6*V� �WU|V �U}VLVWDQWHV �v �OD �UDGLRWK}UDSLH� �VRQW �v �O RULJLQH �GHV �U}FLGLYHV� �,O �HVW �GRQF �LPSRUWDQW �G LGHQWL®HU �OHV �P}FDQLVPHV �GH �OD
UDGLRU}VLVWDQFH�GHV�&6*V�D®Q�G HQYLVDJHU�GHV�DP}OLRUDWLRQV�DX[�WK}UDSLHV�H[LVWDQWHV�

6(70$5�HVW�XQH�SURW}LQH�PXOWLIRQFWLRQQHOOH��U}FHPPHQW�G}FRXYHUWH��LPSOLTX}H�GDQV�GH�QRPEUHX[�P}FDQLVPHV�DVVRFL}V�v�OD�SODVWLFLW}�GX�J}QRPH
�U}SOLFDWLRQ��U}SDUDWLRQ�GH�O $'1��HWF¤��HW�DX�F�XU�G XQ�YDVWH�U}VHDX�}SLJ}Q}WLTXH��6RQ�U�OH�GDQV�OD�U}VLVWDQFH�GHV�FHOOXOHV�DX[�WK}UDSLHV�LRQLVDQWHV
D�}W}�GRFXPHQW}�GDQV�FHUWDLQV�FDQFHUV��OHXF}PLHV��FDQFHUV�GX�VHLQ���1RWUH�}TXLSH�D�PRQWU}�GDQV�GHV�WUDYDX[�SU}F}GHQWV�TXH�OD�SURW}LQH�6(70$5
�)/�6(70$5��HVW�VXUH[SULP}H�GDQV�OHV�*%0V�HW�XQH�LVRIRUPH�SOXV�FRXUWH�GH�6(70$5��6�6(70$5���MXVTX DORUV�LQFRQQXH��\�D�}JDOHPHQW�}W}�PLVH�HQ
}YLGHQFH��/HV�GHX[�LVRIRUPHV�GH�6(70$5�RQW�GHV�FDSDFLW}V�GL}UHQWHV�GH�PRGHODJH�GH�OD�FKURPDWLQH�HW�GH�U}SDUDWLRQ�GH�O $'1��HW�OHXU�H[SUHVVLRQ
}YROXH�DX�FRXUV�GH�OD �ELRJ}Q|VH�GHV�*%0V�� �1RWUH�K\SRWK|VH�HVW �TXH�OHV�GHX[�LVRIRUPHV�GH�6(70$5�MRXHQW�XQ�U�OH�GL}UHQW�GDQV�O RQFRJ}Q|VH
JOLDOH�HW�GDQV�OD�U}SRQVH�DX[�WUDLWHPHQWV��$®Q�GH�VRQGHU�OH�U�OH�GH�6(70$5�GDQV�O RQFRJ}Q|VH�JOLDOH��QRXV�DYRQV�TXDQWL®}�OHV�GHX[�LVRIRUPHV�GH�OD
SURW}LQH�GDQV�OHV�WURLV�]RQHV�PDFURVFRSLTXHV�GH�*%0V�LVVXV�GH�SDWLHQWV�RS}U}V�DX�&+8�GH�7RXUV��/D�SURW}LQH�6(70$5��GDQV�VHV�GHX[�LVRIRUPHV��HVW
GH�SOXV�HQ�SOXV�SU}VHQWH�HQ�V HQIRQ{DQW�DX�F�XU�GH�OD�WXPHXU��&HOD�VXJJ|UH�XQ�U�OH�SU}FRFH�GH�6(70$5�GDQV�O RQFRJ}Q|VH�JOLDOH��3DU�DLOOHXUV�
O DQDO\VH �GHV �WDX[ �GH �SURW}LQH �GDQV �OHV �*%0V �G XQH �FRKRUWH �GH �SDWLHQWV �DX[ �SUR®OV �GH �U}SRQVH �DX[ �WUDLWHPHQWV �GL}UHQWV �HVW �HQ �FRXUV� �&HV
U}VXOWDWV��FRPSO}W}V�SDU�GHV�DQDO\VHV�FHOOXODLUHV��SHUPHWWURQW�GH�G}®QLU�VL�6(70$5�GDQV�XQH�GH�VHV�GHX[�IRUPHV�HVW�XQ�PDUTXHXU�SURQRVWLTXH�HW�RX
GLDJQRVWLTXH�GX�*%0�

��'XVVDXVVRLV�0RQWDJQH�HW�DO���������2QFRWDUJHW����������
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���������$SSRUW�GH�OD�SFU�GLJLWDOH�SRXU�OxDQDO\VH�GHV�mFKDQWLOORQV�ySH��5HWRXU�GxH[SmULHQFH�

$XWHXUV��

$OH[DQGUD�/(63$*12/������0DULH�'RPLQLTXH�*$/,%(57�������

���6HUYLFH�GH�*}QHWLTXH�0ROHFXODLUH�HW�*HQRPLTXH�0HGLFDOH��&+8�5HQQHV��5HQQHV��)UDQFH
�����8QLYHUVLW}�GH�5HQQHV��&156�805������,QVWLWXW�GH�*}Q}WLTXH�HW�'}YHORSSHPHQW�GH�5HQQHV��5HQQHV��)UDQFH

0RWV�FOHIV���SH��GLDJQRVWLF��WXPHXUV��G3&5��VHQVLELOLW}

5mVXPm��

/HV�GHUQLHUV�FKDQJHPHQWV�FRPPH�OD�IDFWXUDWLRQ�GHV�WHVWV�GH�GLDJQRVWLF�RX�OD�PLVH�HQ�SODFH�G DXWRPDWH�D�UHQGX�UDSLGH�GDQV�OHV�ODERUDWRLUHV
G DQDWRPRSDWKRORJLH �QRXV �SRXVVHQW �v �UHYRLU �QRWUH �SURSRVLWLRQ �GH �VHUYLFH� �(Q �HHW �OH �WRXW �1*6� �UHQG �O DFF|V �DX �GLDJQRVWLF �GL°FLOH �SRXU �FHUWDLQV
}WDEOLVVHPHQWV�HW�F HVW�XQH�SHUWH�GH�FKDQFH�SRXU�OHV�SDWLHQWV��/ REMHFWLI�GH�FHWWH�}WXGH�HVW�G }YDOXHU�O LQW}U~W�GH�OD�SFU�GLJLWDOH��G3&5��SRXU
O DQDO\VH�G }FKDQWLOORQV�SH�HW�GH�SRVLWLRQQHU�FHWWH�WHFKQLTXH�GDQV�QRWUH�ZRUN¯RZ�

'DQV�OH�FDGUH�GX�GLDJQRVWLF�GHV�WXPHXUV�VROLGHV��QRXV�DYRQV�}YDOX}�GL}UHQWV�NLWV�GH�OD�VRFL}W}�,'�6ROXWLRQ�VXU�O DSSDUHLO�1DLFD�*HRGH��6WLOOD��D®Q
G DQDO\VHU�OHV�PXWDWLRQV�GH�O (*)5�SRXU�O DQDO\VH�GHV�FDQFHUV�EURQFKR�SXOPRQDLUHV��OHV�PXWDWLRQV�.5$6�HW�15$6�SRXU�O DQDO\VH�GHV�FDQFHUV
FRORUHFWDX[�HW�OHV�PXWDWLRQV�%5$)�SRXU�O DQDO\VH�GHV�P}ODQRPHV��/HV�U}VXOWDWV�GH�G3&5�RQW�}W}��FRPSDU}V�DX[�U}VXOWDWV�REWHQXV�SDU�OD�WHFKQLTXH�GH
U}I}UHQFH �GX �ODERUDWRLUH �� �V}TXHQ{DJH �1*6 �SDU �VWUDW}JLH �G
HQULFKLVVHPHQW �SDU �DPSOL®FDWLRQ �PXOWLSOH[H ��SDQHO �GHVLJQ �PDLVRQ� �XWLOLV}H �MXVTX v
SU}VHQW�SRXU�OH�GLDJQRVWLF�GH�URXWLQH��1RXV�DYRQV�WHVW}�OD�VHQVLELOLW}�HW�OD�VS}FL®FLW}�GH�FHWWH�WHFKQLTXH�HW�}WXGL}�O LPSDFW�GH�OD�TXDOLW}�GH�O $'1�VXU
OHV�U}VXOWDWV�

$X�WRWDO������DQDO\VHV�RQW�}W}�U}DOLV}HV�����}FKDQWLOORQV�SRUWHXUV�G XQH�PXWDWLRQ�����}FKDQWLOORQV�QRQ�PXW}V�����}FKDQWLOORQV�DYHF�XQ�SRXUFHQWDJH
GH�FHOOXOHV�WXPRUDOHV�LQI}ULHXU�v�����HW����}FKDQWLOORQV�UHQGXV�e�QRQ�FRQWULEXWLI�l�SDU�QRWUH�WHFKQLTXH�GH�URXWLQH���&RQVLG}UDQW�OH�1*6�FRPPH
P}WKRGH�GH�U}I}UHQFH�HW�SRXU�OHV�W\SHV�GH�YDULDQWV�WHVW}V��QRXV�REWHQRQV�XQH�VHQVLELOLW}������HW�XQH�VS}FL®FLW}������SDU�FHWWH�SUHPL|UH�DSSURFKH
GH �G3&5 �VXU �QRV �}FKDQWLOORQV �SH� �/D �G3&5 �D �SHUPLV �GH �PHWWUH �HQ �}YLGHQFH �XQH �PXWDWLRQ �GH �U}VLVWDQFH �7���0��$) ������� �QRQ �G}WHFW} �SDU �OD
WHFKQLTXH�GH�1*6�FRQ®UPDQW�DLQVL�OD�VHQVLELOLW}�GH�OD�G3&5��6XU�GHV�}FKDQWLOORQV�GH�PRLQV�ERQQH�TXDOLW}�HW�GL°FLOH�v�LQWHUSU}WHU�HQ�1*6��O DSSURFKH
G3&5�FRPELQDQW�O DQDO\VH�GH�PRO}FXOH�XQLTXH�HW�OD�VHQVLELOLW}�GH�G}WHFWLRQ��QRXV�D�SHUPLV�GH�FRQFOXUH�VXU�O DEVHQFH�GH�PXWDWLRQ�HQ�WRXWH�V}FXULW}�

&HWWH �H[S}ULHQFH �PRQWUH �O LQW}U~W �G XQH �WHOOH �DSSURFKH �GDQV �QRWUH �ODERUDWRLUH �� �UDSLGLW} �G DQDO\VH� �VHQVLELOLW}� �VS}FL®FLW} �HW �UREXVWHVVH �GH �OD
WHFKQRORJLH�IDFH�v�OD�G}JUDGDWLRQ�GH�FHUWDLQV�}FKDQWLOORQV��$YDQW�GH�SRXYRLU�XWLOLVHU�FHWWH�WHFKQRORJLH�HQ�URXWLQH��SOXVLHXUV�SRLQWV�GRLYHQW�HQFRUH
~WUH �DP}OLRU}V �� ��� �QRUPDOLVHU �HW �OLPLWHU �OD �TXDQWLW} �G $'1 ��� �XWLOLVHU �O 81* ��XUDFLO �Q �JO\FRV\ODVH� �VXU �OHV �}FKDQWLOORQV �SH �SRXU �OLPLWHU �OH
e�SK}QRP|QH�GH�SOXLH�l�HW�IDFLOLWHU�O LQWHUSU}WDWLRQ�����G}®QLU�OHV�PXWDWLRQV�TXL�GRLYHQW�~WUH�G}WHFW}HV�SRXU�}YLWHU�GHV�HUUHXUV�GH�SULVH�HQ�FKDUJH
WK}UDSHXWLTXH�/D�UDSLGLW}�G REWHQWLRQ�GX�U}VXOWDW�QRXV�SHUPHWWUDLW�G HQFKDLQHU�DYHF�XQH�WHFKQLTXH�GH�1*6�SOXV�ODUJH�HQ�FDV�G DEVHQFH�GH�G}WHFWLRQ
GH�PXWDWLRQ�SDU�OD�G3&5�VDQV�SHUWH�GH�FKDQFH�SRXU�OH�SDWLHQW�

3LlFH�MRLQWH���/HVSDJQRO�$OH[DQGUD�GSFU�GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 $QQDEHOOH�&+$866(127

���������1RXYHDX�SKmQRW\SH�FRQJmQLWDO�VmYlUH�OLm�h�XQH�PXWDWLRQ�GRPLQDQWH�GDQV�OH�JlQH�:)6����h�SURSRV�GH���FDV

$XWHXUV��

$QQDEHOOH�&KDXVVHQRW���������&}FLOH�5RX]LHU���������&DWKHULQH�9LQFHQW�'HORUPH������0DULH�1RHOOH�%RQQHW�'XSH\URQ������*DHOOH�$XJH���������9}URQLTXH
3DTXLV�)OXFNOLQJHU�������

���'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�PLWRFKRQGULDOHV��&+8�GH�1LFH��1LFH��)UDQFH
���8QLYHUVLW}�1LFH�6RSKLD�$QWLSROLV��&156�805�������,16(50�8������,QVWLWXW�GH�UHFKHUFKH�VXU�OH�FDQFHU�HW�OH�YLHLOOLVVHPHQW��1LFH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�0}GLFDOH��&HQWUH�+RVSLWDOLHU�GH�9DOHQFH��9DOHQFH��)UDQFH

0RWV�FOHIV���:)6���GLDE|WH��VXUGLW}��FDWDUDFWH��PLFURWLH��V\QGURPH�GH�:ROIUDP

5mVXPm��

,QWURGXFWLRQ�

/HV�SK}QRW\SHV�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�OL}V�DX[�PXWDWLRQV�:)6��}WDLHQW�FRQQXV�SRXU�~WUH�PRLQV�V}Y|UHV�TXH�OH�V\QGURPH�GH
:ROIUDP��:6���DXWRVRPLTXH�U}FHVVLI��FDUDFW}ULV}�SDU�OD�VXUYHQXH�G
XQ�GLDE|WH�VXFU}�HW�G
XQH�DWURSKLH�RSWLTXH��HQ�J}Q}UDO�DYDQW���DQV��DVVRFL}�v�XQ
GLDE|WH�LQVLSLGH�HW�XQH�VXUGLW}��/HV�SK}QRW\SHV�GRPLQDQWV�FRUUHVSRQGDLHQW�SULQFLSDOHPHQW�DX[�VXUGLW}V�QHXURVHQVRULHOOHV�EDVVH�IU}TXHQFH�HW�DX
V\QGURPH�DVVRFLDQW�DWURSKLH�RSWLTXH�HW�VXUGLW}��PDLV�LO�D�}JDOHPHQW�}W}�G}FULW�XQH�IDPLOOH�DYHF�XQ�GLDE|WH�LVRO}�G}EXWDQW�v�O
xJH�DGXOWH�HW�XQH
IDPLOOH�DYHF�XQH�FDWDUDFWH�QXFO}DLUH�FRQJ}QLWDOH�LVRO}H��3OXV�U}FHPPHQW��'H�)UDQFR�HW�DO���'LDEHWHV�������D�G}FULW�XQ�V\QGURPH�FRQJ}QLWDO�V}Y|UH
UHVVHPEODQW�DX�6\QGURPH�GH�:ROIUDP��&RQJHQLWDO�:ROIUDP�/LNH�6\QGURPH���&:/6���FDUDFW}ULV}�SDU�XQH�VXUGLW}�FRQJ}QLWDOH��XQ�GLDE|WH�VXFU}
Q}RQDWDO�HW�XQH�FDWDUDFWH��G��v�OD�VXUYHQXH�GH�QRYR�GH�PXWDWLRQV�GRPLQDQWHV�GDQV�OH�J|QH�:)6��

0DW}ULHO�HW�P}WKRGH�

1RXV�UDSSRUWRQV���FDV�QRQ�DSSDUHQW}V�SU}VHQWDQW�FH�QRXYHDX�SK}QRW\SH�V}Y|UH��DX�VHLQH�GH�QRWUH�FRKRUWH�IUDQ{DLVH�GH�����SDWLHQWV�SRUWHXUV�G
DX
PRLQV���PXWDWLRQ�:)6���SHUPHWWDQW�DLQVL�GH�SU}FLVHU�FH�QRXYHDX�VSHFWUH�FOLQLTXH�DYHF�OD�SU}VHQFH�G
DQRPDOLHV�PDOIRUPDWLYHV�HW�GH�G}FULUH�XQH
QRXYHOOH�PXWDWLRQ�GRPLQDQWH�

5}VXOWDWV�

/D �PXWDWLRQ �GRPLQDQWH �S�*OX���/\V� �G}Mv �UDSSRUW}H �DVVRFL}H �DX�&:/6� �D �}W} �LGHQWL®}H�GH�VXUYHQXH�GH�QRYR�FKH] �� �®OOHV �VDQV �OLHQ �GH �SDUHQW}�
UHVSHFWLYHPHQW�xJ}HV�GH����HW���DQV��(OOHV�RQW�SU}VHQW}�OD�WULDGH�FOLQLTXH�FDUDFW}ULVWLTXH�GX�&:/6�DX�FRXUV�GH�OHXU�SUHPL|UH�DQQ}H�GH�YLH�
DVVRFL}HV �v �XQ �UHWDUG �SV\FKRPRWHXU� �GHV �GL°FXOW}V �G
DOLPHQWDWLRQ �DYHF �UHWDUG �VWDWXURSRQG}UDO� �XQH �DPEO\RSLH �DLQVL �TXH �GHV �FDUDFW}ULVWLTXHV
G\VPRUSKLTXHV�HW�PDOIRUPDWLYHV�v�W\SH�GH�PLFURWLH�HW�K\SRSODVLH�F}U}EHOOHXVH��1RXV�G}FULYRQV�}JDOHPHQW�XQ�SDWLHQW�GH����DQV�TXL�DYDLW�G}YHORSS}
XQ�GLDE|WH�HW�XQH�VXUGLW}�DYDQW�O
xJH�GH���DQ�HW�XQH�FDWDUDFWH�ELODW}UDOH�GLDJQRVWLTX}H�v����PRLV��DVVRFL}H�v�XQ�JODXFRPH��XQH�DPEO\RSLH��XQH
DWD[LH�F}U}EHOOHXVH��XQH�SHWLWH�WDLOOH��XQH�K\SRWK\UR�GLH�HW�XQ�K\SRJRQDGLVPH�K\SRJRQDGRWURSKLTXH��/D�SU}VHQWDWLRQ�FOLQLTXH�HVW�WU|V�}YRFDWULFH�GH
&:/6��1RXV�DYRQV�WURXY}�XQH�PXWDWLRQ�K}W}UR]\JRWH�S�+LV���$VS�GDQV�OH�J|QH�:)6���PDLV�O
}WXGH�FKH]�OHV�SDUHQWV�Q
D�SDV�SX�~WUH�U}DOLV}H�
1}DQPRLQV��FHWWH�PXWDWLRQ�D�G}Mv�G}FULWH�GH�VXUYHQXH�'H�QRYR�PDLV�DVVRFL}�v�XQH�GHX[L|PH�PXWDWLRQ�HW�GRQF�FRQVLG}U}�FRPPH�}WDQW�v�O
}WDW
K}W}UR]\JRWH�FRPSRVLWH�FKH]�XQ�FDV�SU}VHQWDQW�XQ�V\QGURPH�GH�:ROIUDP�DYHF�XQH�VXUGLW}�FRQJ}QLWDOH��1RXV�SRXYRQV�VRXOHYHU�O
LPSOLFDWLRQ�GH�OD
SDWKRJ}QLFLW}�GH�FHWWH�PXWDWLRQ�GDQV�OHV�IRUPHV�GRPLQDQWHV�FRQJ}QLWDOHV�

&RQFOXVLRQV

$YHF�FHV���FDV�SU}VHQWDQW�XQ�SK}QRW\SH�V}Y|UH�FRQJ}QLWDO�OL}�v�OD�VXUYHQXH�GH�QRYR�G
XQH�PXWDWLRQ�GRPLQDQWH�:)6���QRXV�VRXOLJQRQV�O
H[SDQVLRQ
GX�VSHFWUH�FOLQLTXH�DVVRFL}�v�:)6��

3LlFH�MRLQWH���$EVWUDFW�:)6��PXWDWLRQ�GRPLQDQWH�GRF[
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%HWW\�*$5',(

���������(WXGH�IRQFWLRQQHOOH�GH�YDULDQWV�GX�JlQH�6+�%��LGHQWLzmV�FKH]�GHV�SDWLHQWV�DWWHLQWV�GxmU\WKURF\WRVH�KmUmGLWDLUH�

$XWHXUV��

$PDQGLQH�/H�5R\������1HQD�0DUWLQ������)ORUHQFH�5REULTXHW������$JQ|V�4X}P}QHU������1DWKDOLH�*}UDUG������)DEULFH�$LUDXG������&}OLQH�*DUUHF�����
6W}SKDQH�%}]LHDX������(UZDQ�0RUWLHU������%}DWULFH�&KDUUHDX������)UDQ{RLV�*LURGRQ������%HWW\�*DUGLH����

�����(3+(��1DQWHV��)UDQFH
�����,QVWLWXW�GX�7KRUD[��1DQWHV��)UDQFH
�����&5&,1$��1DQWHV��)UDQFH
�����&HQWUH�GH�5HFKHUFKH�HQ�7UDQVSODQWDWLRQ�HW�,PPXQRORJLH��1DQWHV��)UDQFH
�����&+8�1DQWHV��1DQWHV��)UDQFH
�����&+8�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���(U\WKURSRL|VH��(U\WKURF\WRVH��(325��/1.��6+�%���(SLVVDJH��0XWDQWV�K\SRPRUSKHV

5mVXPm��

,QWURGXFWLRQ��/HV�}U\WKURF\WRVHV�K}U}GLWDLUHV�VRQW�FDUDFW}ULV}HV�SDU�XQH�}U\WKURSRL|VH�H[FHVVLYH�HW�XQH�VXUSURGXFWLRQ�GH�JOREXOHV��1RXV�DYRQV
LGHQWL®}��FKH]����SDWLHQWV���GHV�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH�MDPDLV�G}FULWV�GDQV�OH�J|QH�6+�%���PXWDWLRQV�IDX[�VHQV��PXWDWLRQV�V\QRQ\PHV�
PXWDWLRQV�LQWURQLTXHV���6+�%��IDLW�SDUWLH�GH�OD�IDPLOOH�GHV�SURW}LQHV�DGDSWDWULFHV�6+�%��6UF�+RPRORJ\���%���&HWWH�SURW}LQH�MRXH�XQ�U�OH�FO}�GDQV
O }U\WKURSR�|VH�HQ�VH�®[DQW �DX�U}FHSWHXU �v �O }U\WKURSRL|WLQH�HW �HQ�LQKLEDQW �OD �YRLH �GH�VLJQDOLVDWLRQ�(32�(325� �/HV�DQDO\VHV�LQ �VLOLFR �GHV �YDULDQWV
LGHQWL®}V �RQW �SHUPLV �GH �VXVSHFWHU �XQ �HHW �SRWHQWLHO �VXU �O }SLVVDJH �RX �XQH �SHUWH �GH �IRQFWLRQ �GH �OD �SURW}LQH� �1RXV �DYRQV �PLV �HQ �SODFH �XQH �V}ULH
G }WXGHV�IRQFWLRQQHOOHV�D®Q�GH�G}WHUPLQHU�VL�FHV�YDULDQWV�MRXHQW�XQ�U�OH�GDQV�OD�VXUYHQXH�GHV�}U\WKURF\WRVHV�

0DWmULHO �HW �0mWKRGHV� �$®Q �G }WXGLHU �O LPSDFW �GHV �YDULDQWV �VXU �O }SLVVDJH� �QRXV �DYRQV �PLV �HQ �SODFH �XQ �WHVW �UDSSRUWHXU �G }SLVVDJH �GH �W\SH
e�PLQLJ|QH�l��&H�WHVW�FRQVLVWH�v�FORQHU��v�SDUWLU�GH�O $'1�GHV�SDWLHQWV��OHV�H[RQV�6+�%��G LQW}U~W��H[RQV���v���RX���v����GDQV�XQ�SODVPLGH�S&$6�
HQWUH �� �H[RQV �DUWL®FLHOV� �/HV �FRQVWUXFWLRQV �SODVPLGLTXHV �VRQW �WUDQVIHFW}HV �GDQV �GL}UHQWHV �OLJQ}HV �FHOOXODLUHV ��GRQW �OD �OLJQ}H �}U\WKUROHXF}PLTXH
87����/ $51�HVW�H[WUDLW��XQH�57�3&5�SXLV�XQ�V}TXHQ{DJH�GHV�EDQGHV�REWHQXHV�VRQW�U}DOLV}V��/ }WXGH�IRQFWLRQQHOOH�GH�OD�SURW}LQH�6+�%��D�}W}
U}DOLV}H�DYHF�OH�PRG|OH�87��TXL�H[SULPH�OH�U}FHSWHXU�v�O (32��8QH�WHFKQLTXH�G LPPXQR�HVVDL�$OSKD6FUHHQf�6XUH�®UHf�D�}W}�XWLOLV}H��,O�V DJLW�G XQH
P}WKRGH�WU|V�VHQVLEOH�FDSDEOH�GH�PHVXUHU�OD�SKRVSKRU\ODWLRQ�GH�67$7��VXLWH�v�O DFWLYDWLRQ�G (325��/H�YHFWHXU�G H[SUHVVLRQ�GH�6+�%��D�}W}
V\QWK}WLV}��SODVPLGH�(*)3��$�6+�%���HW�OHV�GL}UHQWV�YDULDQWV�RQW�}W}�LQWURGXLWV�SDU�PXWDJHQ|VH�GLULJ}H��7DT�4����,QYLWURJHQ��

5mVXOWDWV��1RXV�DYRQV�PLV�HQ�}YLGHQFH�XQH�QHWWH�SHUWXUEDWLRQ�GH�O }SLVVDJH�DYHF�XQH�PXWDWLRQ�WRXFKDQW�XQ�VLWH�FRQVHQVXV�DFFHSWHXU�G }SLVVDJH
LGHQWL®} �FKH] �XQ �SDWLHQW �DYHF �XQ �V\QGURPH �P\}ORSUROLI}UDWLI ��W}PRLQ �SRVLWLI�� �&RQFHUQDQW �OHV �YDULDQWV �LGHQWL®}V �FKH] �OHV �SDWLHQWV �DWWHLQWV
G }U\WKURF\WRVH���QRXV�Q DYRQV�SDV�REVHUY}�G HHW�VLJQL®FDWLI�VXU�O }SLVVDJH��&HSHQGDQW��FH�WHVW�QRXV�D�SHUPLV�G LGHQWL®HU�GH�QRPEUHXVHV�LVRIRUPHV
G }SLVVDJH�QRQ�G}FULWHV�GX�J|QH��/ }WXGH�GH�OD�IRQFWLRQ�GHV�SURW}LQHV�6+�%��VDXYDJH�RX�PXWDQWH�SDU�OD�WHFKQLTXH�G LPPXQR�HVVDL�D�PLV�HQ
}YLGHQFH�XQH�SHUWH�GH�IRQFWLRQ�GHV�YDULDQWV�GH�IDLEOH�LQWHQVLW}�

&RQFOXVLRQ��(WDQW�GRQQ}�OD�FRPSOH[LW}�GH�O }SLVVDJH�REVHUY}��OH�WHVW�PLQLJ|QH�QH�SHUPHW�SDV�GH�FODVVHU�OHV�YDULDQWV�HW�GH�FRQFOXUH�VXU�OH�FDUDFW|UH
G}O}W|UH�GH�FHV�GHUQLHUV��/D�WHFKQLTXH�GX�NLW�$OSKD6FUHHQf�6XUH�®UH�f��TXL�HVW�WU|V�VHQVLEOH��D�SHUPLV�GH�G}WHFWHU�XQH�IDLEOH�SHUWH�GH�IRQFWLRQ�GH�OD
SURW}LQH�PXW}H��&HV�U}VXOWDWV�FRQ®UPHQW�OD�GL°FXOW}�G }WXGLHU�OHV�YDULDQWV�LGHQWL®}V�GDQV�FHWWH�SDWKRORJLH�SHX�V}Y|UH�TXL�HVW��GDQV�OD�PDMRULW}�GHV
FDV��DVVRFL}H�v�GHV�PXWDQWV�K\SRPRUSKHV�

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�GH�*H�QH�WLTXH������'HI�GRF[
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���������0LVH�HQ�SODFH�GxXQH�VmULH�GH�WHVWV�IRQFWLRQQHOV�SRXU�FDUDFWmULVHU�OHV�FRQVmTXHQFHV�IRQFWLRQQHOOHV�GH�QRXYHDX[
YDULDQWV�GX�JlQH�$5;

$XWHXUV��

0DUF�.}UX]RU}������&KOR}�/
+RVWLV������&}FLOH�9RLVVHW������$XURUH�&XULH������*D�OOH�)5,2&2857����

���805�����,QVHUP��)DFXOW}�GH�P}GHFLQH�GH�%UHVW��%UHVW��)UDQFH
���6HUYLFH�GH�QHXURORJLH�S}GLDWULTXH��+�SLWDO�)HPPHV�0|UHV�(QIDQWV��+RVSLFHV�&LYLOV�GH�/\RQ��&156�805������,QVWLWXW�GHV�6FLHQFHV�&RJQLWLYHV�
/\RQ��)UDQFH

0RWV�FOHIV���$5;��IDFWHXU�GH�WUDQVFULSWLRQ��PXWDWLRQV��G}®FLHQFH�LQWHOOHFWXHOOH��G\VWRQLH��}SLOHSVLH

5mVXPm��

$5; ��$ULVWDOHVV�UHODWHG �KRPHRER[ �JHQH� �HQFRGHV �D �WUDQVFULSWLRQ �IDFWRU �ZKLFK �PXWDWLRQV �KDYH �EHHQ �DVVRFLDWHG �ZLWK �GLHUHQW �V\QGURPHV �UDQJLQJ
IURP�VHYHUH�QHXURQDO�PLJUDWLRQ�GHIHFWV�UHVXOWLQJ�LQ�VHYHUH�FHUHEUDO�PDOIRUPDWLRQV�VXFK�DV�OLVVHQFHSKDO\��WR�PRGHUDWH�IRUPV�RI�;�OLQNHG�LQWHOOHFWXDO
GH®FLHQF\��;/,'��ZLWKRXW�DSSDUHQW�EUDLQ�DEQRUPDOLWLHV�EXW�RIWHQ�DVVRFLDWHG�ZLWK�HSLOHSV\��,Q�WKH�KXPDQ�DQG�URGHQW�GHYHORSLQJ�EUDLQ��$U[�LV�VWURQJO\
H[SUHVVHG�LQ�WHOHQFHSKDOLF�VWUXFWXUHV��SDUWLFXODUO\�LQ�SRSXODWLRQV�RI�*$%$�FRQWDLQLQJ�QHXURQV��EDVDO�JDQJOLD��FHUHEUDO�FRUWH[��KLSSRFDPSXV¤���7KLV
SDWWHUQ�RI�H[SUHVVLRQ�KDV�OHG�WR�VXJJHVW�WKDW�WKH�SKHQRW\SH�LQ�SDWLHQWV�ZLWK�$5;�PXWDWLRQV�SUREDEO\�UHVXOWV�IURP�DQ�DEVHQFH�DQG�RU�G\VIXQFWLRQ�RI
*$%$HUJLF�LQWHUQHXURQV��7KLV�K\SRWKHVLV�KDV�EHHQ�ODWHU�YDOLGDWHG�LQ�VHYHUDO�PRXVH�PRGHOV�H[SUHVVLQJ�GLHUHQW�$5;�PXWDWLRQV�

:LWK�WKH�QRZ�ZLGHO\�XVH�RI�H[RQ�RU�JHQRPH�VHTXHQFLQJ�WR�HOXFLGDWH�FDXVHV�RI�YDULRXV�KXPDQ�JHQHWLF�GLVHDVHV��VHYHUDO�QHZ�YDULDQWV�LQ�$5;
VHTXHQFH�KDYH�UHFHQWO\�EHHQ�LGHQWL®HG�EXW�WKHLU�LPSDFW�RQ�$5;�IXQFWLRQ�LV�QRW�ZHOO �XQGHUVWRRG��,QWHUHVWLQJO\��VRPH�RI�WKHVH�YDULDQWV�KDYH�EHHQ
LGHQWL®HG�LQ�GLVHDVHV�RWKHU�WKDQ�WKH�RQHV�DOUHDG\�NQRZQ�WR�EH�DVVRFLDWHG�ZLWK�$5;�PXWDWLRQV��VXJJHVWLQJ�WKDW�$5;�PXWDWLRQV�PD\�EH�LQYROYHG�LQ
PRUH�KXPDQ�SDWKRORJLHV�WKDQ�SUHYLRXVO\�WKRXJKW��:H�WKXV�GHYHORSHG�D�VHULHV�RI�IXQFWLRQDO�H[SHULPHQWV�WR�DVVHVV�VHYHUDO�FHOOXODU�DVSHFWV�WKDW�FDQ
EH�GLVWXUEHG�E\ �$5; �PXWDWLRQV ��D[RQRJHQHVLV� �FHOO �SUROLIHUDWLRQ� �QHXURQDO �PLJUDWLRQ¤�� �2XU �®QDO �DLP�LV �WR �SURYLGH �FOLQLFLDQV �ZLWK �RQH�RU �VHYHUDO
IXQFWLRQDO �WHVWV �IRU �HDFK �QHZ �YDULDQW �LQ �$5; �LGHQWL®HG� �7KLV �VKRXOG �KHOS �WR �LPSURYH �GLDJQRVLV �IRU �WKH �SDWLHQWV �DQG �WR �EHWWHU �XQGHUVWDQG �WKH
SDWKRSK\VLRORJLFDO�PHFKDQLVPV�LQYROYHG�LQ�$5;�UHODWHG�SKHQRW\SHV�

3LlFH�MRLQWH���)ULRFRXUW�DEVWUDFW�DVVLVHV������GRF[
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9gURQLTXH�*HRIIUR\

���������$QQRW69��$QQRWDWLRQ�HW�SULRULWLVDWLRQ�GHV�YDULDWLRQV�VWUXFWXUDOHV�KXPDLQHV

$XWHXUV��

9}URQLTXH�*(2))52<������$XGUH\�6&+$/.������$UQDXG�.5(66������+}O|QH�'2//)86���������6RSKLH�6&+(,'(&.(5���������-HDQ�08//(5�������

���/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH��805B6�,16(50�8������,*0$��)DFXOW}�GH�0}GHFLQH�)076��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,&8%(�805�������&RPSOH[�6\VWHPV�DQG�7UDQVODWLRQDO�%LRLQIRUPDWLFV��&67%���8QLYHUVLW}�GH�6WUDVERXUJ���&156���)076��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH��805B6�,16(50�8������)DFXOW}�GH�0}GHFLQH��8QLYHUVLW}�GH�6WUDVERXUJ���6WUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��,*0$��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH��805B6�,16(50�8������,*0$��)DFXOW}�GH�0}GHFLQH��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���69��&19��DQQRWDWLRQV��UDQNLQJ��SULRULWLVDWLRQ��J}Q}WLTXH�KXPDLQH

5mVXPm��

%DFNJURXQG

1H[W�JHQHUDWLRQ�VHTXHQFLQJ�DQG�DUUD\�EDVHG�WHFKQLTXHV�DUH�JHQHUDWLQJ�D�WUHPHQGRXV�DPRXQW�RI�GDWD�LQFOXGLQJ�PDQ\�VLQJOH�QXFOHRWLGH�YDULDWLRQV
�619���VPDOO�LQVHUWLRQV�GHOHWLRQV��LQGHO��DQG�VWUXFWXUDO�YDULDWLRQV��69���+RZHYHU��GHVSLWH�WKHLU�LPSRUWDQW�UROH�HLWKHU�LQ�JHQRPH�HYROXWLRQ�RU�LQ
GLVHDVH�SDWKRJHQLFLW\��69�DUH�VWLOO�GL°FXOW�WR�EH�UHOLDEO\�GHWHFWHG�DQG�DQQRWDWHG�

2EMHFWLYH

7R�KHOS�LGHQWLI\LQJ�SDWKRJHQLF�69�LQ�WKH�JHQRPH�RI�SDWLHQWV��ZH�KDYH�GHYHORSHG�$QQRW69�

5HVXOWV

$QQRW69�LV�D�IDVW�DQG�H°FLHQW�WRRO�WR�DQQRWDWH�DQG�FODVVLI\�69�LGHQWL®HG�IURP�WKH�KXPDQ�JHQRPH��$QQRW69�VXSSRUWV�HLWKHU�WKH�9&)��9DULDQW�&DOO
)RUPDW� �RU �WKH �%('��%URZVHU �([WHQVLEOH �'DWD� �IRUPDWV �DV �LQSXW �®OHV� �2XU �WRRO �DLPV �DW �SURYLGLQJ �DQQRWDWLRQV �XVHIXO �WR �L� �®OWHU �RXW �SRWHQWLDO �IDOVH
SRVLWLYH�YDULDQWV�IURP�DOO�WKH�69�LGHQWL®HG�DQG�LL��WR�LQWHUSUHW�69�SRWHQWLDO�SDWKRJHQLFLW\��,Q�SDUWLFXODU��$QQRW69�FDQ�LQWHJUDWH�WKH�KHWHUR]\JRXV�DQG
KRPR]\JRXV�FRXQWV�RI�FDOOHG�619�LQGHO�RYHUODSSLQJ�HDFK�69�IRU�WKH�SDWLHQWV�RI�LQWHUHVW��7KLV�LQIRUPDWLRQ�FDQ�EH�XVHIXO�WR�VXSSRUW�RU�TXHVWLRQ�WKH
H[LVWHQFH�RI�D�VLQJOH�69��:H�DOVR�UHSRUW�D�FRPSXWHG�DQG�XQLTXH�DOOHOLF�IUHTXHQF\�UHODWLYH�WR�DOO�EHQLJQ�RYHUODSSLQJ�69�IURP�WKH�'DWDEDVH�RI
*HQRPLFV�9DULDQWV��'*9��KWWS���GJY�WFDJ�FD��WKDW�LV�HVSHFLDOO\�SRZHUIXO�WR�®OWHU�RXW�FRPPRQ�69�

�

6LQFH�WKH�SXEOLFDWLRQ�RI�$QQRW69�LQ�%LRLQIRUPDWLFV����������ELRLQIRUPDWLFV�EW\������QHZ�VXEVWDQWLDO�GHYHORSPHQWV�KDYH�EHHQ�PDGH��)LUVW��ZH�KDYH
GRXEOHG �WKH �QXPEHU �RI �DQQRWDWLRQV �DYDLODEOH ������ �LQFOXGLQJ �DORQJ �WKH �'*9� �WKH �20,0 ��KWWSV���ZZZ�RPLP�RUJ�� �WKH �'''
�KWWSV���GHFLSKHU�VDQJHU�DF�XN�� �GDWD �DOUHDG\ �LQFOXGHG� �WKH �&OLQ*HQ ��KDSORLQVX°FLHQF\� �WULSORVHQVLWLYLW\�� �WKH �$&0* �JHQH �OLVW
�KWWSV���ZZZ�DFPJ�QHW��� �WKH �&19 �LQWROHUDQFH �VFRUH �IURP �([$& ��KWWS���H[DF�EURDGLQVWLWXWH�RUJ�� �WKH �SDWKRJHQLF �69 �IURP �GE9DU
�KWWSV���ZZZ�QFEL�QOP�QLK�JRY�GEYDU���DQG�WKH�HQKDQFHUV�SURPRWHUV�IURP�*HQH+DQFHU��6HFRQG��LQ�RUGHU�WR�KHOS�WKH�FOLQLFDO�LQWHUSUHWDWLRQ�RI�WKH�69�
$QQRW69 �QRZ �SURYLGHV �D �V\VWHPDWLF �FODVVL®FDWLRQ �RI �HDFK �69 �LQWR �RQH �RI �WKH �IROORZLQJ �FODVVHV� �FODVV �� ��EHQLJQ�� �FODVV �� ��OLNHO\ �EHQLJQ�� �FODVV ��
�YDULDQW�RI �XQNQRZQ�VLJQL®FDQFH�� �FODVV����OLNHO\�SDWKRJHQLF� �DQG�FODVV����SDWKRJHQLF�� �7KLV �QHZ�UDQNLQJ�DOJRULWKP�ZDV�LPSOHPHQWHG�EDVHG�RQ�D
GDWDVHW�RI�a������69�IURP�a�����SDWLHQWV�RI�ZKLFK�����ZHUH�GLVHDVH�FDXVLQJ��)LQDOO\��D�QHZ�ZHE�VHUYHU�LQWHUIDFH�LV�DYDLODEOH�WR�DQQRWDWH�DQG�UDQN
WKH�69�RQOLQH�

�

$QQRW69�LV�IUHHO\�DYDLODEOH�DW�WKH�IROORZLQJ�DGGUHVV��KWWSV���OEJL�IU�$QQRW69��7KH�ZHEVLWH�LV�ZHOO�GRFXPHQWHG�ZLWK�VHYHUDO�VHFWLRQV��DQQRWDWLRQV
VRXUFHV��UDQNLQJ¤���D�GHWDLOHG�UHDGPH��WUDLQLQJ�UHVRXUFHV�DQG�D�XVHU�IULHQGO\�ZHE�VHUYHU�LQWHUIDFH�

&RQFOXVLRQ

:H�EHOLHYH�WKH�VXEVWDQWLDO�IXQFWLRQDOO\��UHJXODWRU\�DQG�FOLQLFDOO\�UHOHYDQW�DQQRWDWLRQV��WKH�LQWHJUDWHG�69�FODVVL®FDWLRQ�DQG�WKH�QHZ�XVHU�ZHE�VHUYHU
LQWHUIDFH�ZLOO�EH�RI�JUHDW�LPSRUWDQFH�IRU�WKH�DXGLHQFH�LQWHUHVWHG�LQ�KXPDQ�JHQRPLFV�LQFOXGLQJ�PHGLFDO�JHQHWLFLVWV��F\WRJHQHWLFLVWV��ELRLQIRUPDWLFLDQV
DQG�JHQRPLFV�VFLHQWLVWV�

3LlFH�MRLQWH���$QQRW69BDEVWUDFWB���������GRF[
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0DULH�',�3$75,=,2

���������/HV�DQRPDOLHV�KmSDWLTXHV�GDQV�OH�V\QGURPH�GH�7XUQHU�VRQW�DVVRFLmHV�h�XQ�mWDW�SUR�LQ{DPPDWRLUH

$XWHXUV��

0DULH�',�3$75,=,2������(YD�)(,*(5/29$������%UXQR�/(+(83����

���(QGRFULQRORJLH�3}GLDWULTXH��&+58�1DQF\��1DQF\��)UDQFH
���(QGRFULQRORJLH��&+58�1DQF\��1DQF\��)UDQFH
���*}Q}WLTXH��&+58�1DQF\��1DQF\��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�7XUQHU��+}SDWRSDWKLHV��(WDW�SUR�LQ¯DPPDWRLUH

5mVXPm��

/HV�DQRPDOLHV�K}SDWLTXHV�VRQW�IU}TXHQWHV�GDQV�OH�V\QGURPH�GH�7XUQHU��/D�SK\VLRSDWKRORJLH�GH�FHV�DQRPDOLHV�HVW�LQFRQQXH�SRXU�OH�PRPHQW��/HXU
}YROXWLRQ �SRWHQWLHOOHPHQW �JUDYH �Q}FHVVLWH �GHV �H[SORUDWLRQV �FRPSO}PHQWDLUHV� �/HV �PDUTXHXUV �SUR�LQ¯DPPDWRLUHV �WHOV �TXH �OH �UDSSRUW �GHV
SRO\QXFO}DLUHV�QHXWURSKLOHV�VXU�OHV�O\PSKRF\WHV�HW�OH�UDSSRUW�GHV�SODTXHWWHV�VXU�OHV�O\PSKRF\WHV�RQW�}W}�U}FHPPHQW�G}FULWV�FRPPH�PDUTXHXUV�GH
SURJUHVVLRQ�GH�FHUWDLQHV�SDWKRORJLHV�K}SDWLTXHV��

1RXV�DYRQV�}WXGL}�GH�PDQL|UH�U}WURVSHFWLYH�OHV�PDUTXHXUV�SUR�LQ¯DPPDWRLUHV�FKH]�OHV�SDWLHQWHV�DWWHLQWHV�G
XQ�V\QGURPH�GH�7XUQHU�HW�QRXV�DYRQV
H[DPLQ}�OD�UHODWLRQ�GH�FHV�SDUDP|WUHV�DYHF�OD�IRQFWLRQ�K}SDWLTXH�HW�G
DXWUHV�IDFWHXUV�FRQQXV��QRWDPPHQW�OHV�WUDLWHPHQWV�KRUPRQDX[��OH�VWDWXW
P}WDEROLTXH�HW�OHV�DQW}F}GHQWV�J}Q}WLTXHV��VXVFHSWLEOHV�G
LQ¯XHQFHU�OD�IRQFWLRQ�K}SDWLTXH�FKH]�OHV�SDWLHQWHV�DWWHLQWHV�GH�V\QGURPH�GH�7XUQHU�

&LQTXDQWH�FLQT �SDWLHQWHV �VXLYLHV �SRXU �XQ �V\QGURPH �GH �7XUQHU �DX �&+58 �GH �1DQF\� �D\DQW �E}Q}®FL} �G
XQ �WUDLWHPHQW �SDU �KRUPRQH �GH �FURLVVDQFH�
SU}VHQWDQW�GHV�DQRPDOLHV�K}SDWLTXHV��Q �������DQV�h�������HW�VDQV�DQRPDOLH�K}SDWLTXH��Q ���������DQV�h��������HW����SDWLHQWHV�������DQV�h������
QRQ�WUDLW}HV�SDU�*+�RQW�}W}�LQFOXVHV�GDQV�FHWWH�}WXGH��1RXV�DYRQV�}WXGL}�O
DVVRFLDWLRQ�HQWUH�OHV�DQRPDOLHV�K}SDWLTXHV�HW�OHV�VFRUHV�G
LQ¯DPPDWLRQ
FKH]�OHV�SDWLHQWHV�D\DQW�E}Q}®FL}�G
XQ�WUDLWHPHQW�SDU�KRUPRQH�GH�FURLVVDQFH��*+��

'HV�DQRPDOLHV�K}SDWLTXHV�RQW�}W}�REVHUY}HV�FKH]�������GHV�SDWLHQWV�WUDLW}HV�SDU�*+��}O}YDWLRQ�GHV�**7�GDQV�������GHV�FDV��GHV�$/$7�GDQV
�������GHV�$6$7�GDQV�������HW�3$/�GDQV��������HW�FKH]��������GHV�SDWLHQWHV�QRQ�WUDLW}HV�SDU�*+��1RXV�DYRQV�REVHUY}�XQH�UHODWLRQ�VLJQL®FDWLYH
HQWUH�OH�UDSSRUW�QHXWURSKLOHV�O\PSKRF\WHV�HW�OHV�$6$7��S��������HQWUH�OH�UDSSRUW�QHXWURSKLOHV�O\PSKRF\WHV�HW�OHV�$/$7��S�������HW�HQWUH�OHV�$6$7
HW�OH�QRPEUH�GH�SODTXHWWHV��S��������$XFXQH�GL}UHQFH�Q
D�}W}�QRW}H�SRXU�OH�FDU\RW\SH��OH�GLDE|WH��OHV�DQRPDOLHV�OLSLGLTXHV�RX�OHV�PDODGLHV�DXWR�
LPPXQHV�

1RV�U}VXOWDWV�VXJJ|UHQW�OD�SU}VHQFH�G
XQ�}WDW�SUR�LQ¯DPPDWRLUH�FKH]�OHV�SDWLHQWHV�DWWHLQWHV�GX�V\QGURPH�GH�7XUQHU�HW�SU}VHQWDQW�GHV�DQRPDOLHV
K}SDWLTXHV� �&HSHQGDQW� �OHV �P}FDQLVPHV�v �O
RULJLQH�GH�FHW �}WDW �LQ¯DPPDWRLUH �FKH]�QRV �SDWLHQWHV �QH�VRQW �SDV �FODLUV �HW �QRV �U}VXOWDWV �GRLYHQW �~WUH
FRQ®UP}V�SDU�GHV�}WXGHV�SURVSHFWLYHV�SOXV�YDVWHV�LPSOLTXDQW�XQ�JURXSH�GH�VXMHWV�VDLQV�W}PRLQV�



*c1c7,48(�&+5202620,48(
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$XUgOLH�0RXND

���������'LymUHQFLDWLRQ�GH�FHOOXOHV�JHUPLQDOHV�SULPRUGLDOHV�h�SDUWLU�GH�FHOOXOHV�L36�GmULYmHV�GxKRPPHV�LQIHUWLOHV�SRUWHXUV
G
DQRPDOLHV�JmQmWLTXHV

$XWHXUV��

$XU}OLH�0RXND���������%UDKLP�$UNRXQ������/R�F�'U}YLOORQ������5D®ND�-DUUD\���������6RSKLH�%ULVVHW���������$QQH�0D\HXU������)UDQN�<DWHV���������3DWULFN
1LWVFKNH���������*DEULHO�/LYHUD����������*}UDUG�7DFKGMLDQ����������/H�OD�0DRXFKH�&KU}WLHQ�������/XFLH�7RVFD�������

���6HUYLFH�G
+LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
�����8QLYHUVLW}�3DULV�6DFOD\��/H�.UHPOLQ�%LF~WUH��)UDQFH
���(TXLSH�ODEHOOLV}H�/LJXH�1DWLRQDOH�&RQWUH�OH�&DQFHU��*XVWDYH�5RXVV\�&DQFHU�&DPSXV��9LOOHMXLI��)UDQFH
���6L5,&�&XUDPXV��/D�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���,QVWLWXW�GH�ELRORJLH�)UDQ{RLV�-DFRE��&RPPLVVDULDW�v�O
(QHUJLH�$WRPLTXH�HW�DX[�rQHUJLHV�$OWHUQDWLYHV��)RQWHQD\�DX[�5RVHV��)UDQFH
�����8QLYHUVLW}�3DULV�6DFOD\��2UVD\��)UDQFH
���6HUYLFH�0}GHFLQH�GH�OD�UHSURGXFWLRQ�HW�SU}VHUYDWLRQ�GH�OD�IHUWLOLW}��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
���3ODWHIRUPH�%LR�LQIRUPDWLTXH��,0$*,1(�,QVWLWXWH��3DULV��)UDQFH
�����8QLYHUVLW}�3DULV�'HVFDUWHV���3DULV��)UDQFH
����/DERUDWRLUH�GH�'}YHORSSHPHQW�GHV�*RQDGHV��805�����e�6WDELOLW}�*}Q}WLTXH��&HOOXOHV�6RXFKHV�HW�5DGLDWLRQV�l��&RPPLVVDULDW�v�O
(QHUJLH
$WRPLTXH�HW�DX[�rQHUJLHV�$OWHUQDWLYHV��)RQWHQD\�DX[�5RVHV��)UDQFH
������8QLYHUVLW}�3DULV�6DFOD\��/H�.UHPOLQ�%LF~WUH��)UDQFH
����/DERUDWRLUH�GHV�0}FDQLVPHV�FHOOXODLUHV�HW�PRO}FXODLUHV�GHV�G}VRUGUHV�K}PDWRORJLTXHV�HW�LPSOLFDWLRQV�WK}UDSHXWLTXHV�,16(50�8��������&156
(5/��������,QVWLWXW�,0$*,1(��3DULV��)UDQFH

0RWV�FOHIV���,QIHUWLOLW}�PDVFXOLQH��'}VRUGUH�GX�G}YHORSSHPHQW�VH[XHO��5HPDQLHPHQW�FKURPRVRPLTXH�FRPSOH[H��6}TXHQ{DJH�*}QRPH�(QWLHU�
&HOOXOHV�VRXFKHV�SOXULSRWHQWHV�LQGXLWHV�KXPDLQHV��&HOOXOHV�JHUPLQDOHV�SULPRUGLDOHV��0RG}OLVDWLRQ�GH�O LQIHUWLOLW}�LQ�YLWUR�

5mVXPm��

/
LQIHUWLOLW}�HVW�XQ�SUREO|PH�ODUJHPHQW�U}SDQGX�TXL�DHFWH�HQYLURQ�����GHV�FRXSOHV�GDQV�OH�PRQGH��8Q�IDFWHXU�PDVFXOLQ�HQ�HVW�OD�FDXVH�GDQV����
GHV�FDV�HW�SRXU�HQYLURQ�����G
HQWUH�HX[��O
}WLRORJLH�UHVWH�LQH[SOLTX}H�

0DOJU}�QRV�FRQQDLVVDQFHV�HW�QRWUH�FRPSU}KHQVLRQ�GHV�FDXVHV�J}Q}WLTXHV�GH�O
LQIHUWLOLW}��OHV�P}FDQLVPHV�LPSOLTX}V�UHVWHQW�REVFXUV�HQ�UDLVRQ�GH
O
DEVHQFH �GH �PRG|OHV �H[S}ULPHQWDX[ �DG}TXDWV� �$X �FRXUV �GH �OD �GHUQL|UH �G}FHQQLH� �OD �J}Q}UDWLRQ �HW �OD �GL}UHQFLDWLRQ �GH �FHOOXOHV �SOXULSRWHQWHV
LQGXLWHV ��L36� �SDWLHQW�VS}FL®TXHV �RQW �}W} �ODUJHPHQW �DSSOLTX}HV �HW �DYHF �VXFF|V �v �GLYHUVHV �PRG}OLVDWLRQV �GH �PDODGLHV �LQ �YLWUR� �/D �J}Q}UDWLRQ �GH
FHOOXOHV �JHUPLQDOHV �PxOHV �v �SDUWLU �GH �FHOOXOHV �L36 �VS}FL®TXHV �v �XQ �SDWLHQW �SRXUUDLW �FRQVWLWXHU �XQ �RXWLO �SU}FLHX[ �D®Q �G }OXFLGHU �OHV �}WLRORJLHV �v
O RULJLQH�GH�O
LQIHUWLOLW}�PDVFXOLQH�

1RXV�UDSSRUWRQV�OD�FDUDFW}ULVDWLRQ�PRO}FXODLUH�GH�GHX[�FDV�LQG}SHQGDQWV�G
KRPPHV�LQIHUWLOHV��XQ�U}DUUDQJHPHQW�FKURPRVRPLTXH�FRPSOH[H�FKH]
XQ�SDWLHQW�D]RRVSHUPH��)RUPXOH�,6&1�������;<��LQY�����S�����T�������LQV�������S�����T����T�����HW�XQ�FDV�GH�FDU\RW\SH����;;�65<�Q}JDWLI�DYHF
SK}QRW\SH�PDVFXOLQ�HW�DPELJX�W}V�J}QLWDOHV��/HV�DQRPDOLHV�J}Q}WLTXHV�GHV�SDWLHQWV�RQW�}W}�FDUDFW}ULV}HV�SDU�GHV�WHFKQLTXHV�GH�F\WRJ}Q}WLTXHV
FRQYHQWLRQQHOOHV��G K\EULGDWLRQ�LQ�VLWX�¯XRUHVFHQWH��GH�&*+�DUUD\��GH�V}TXHQ{DJH�PDWHSDLU�HW�J}QRPH�HQWLHU�

3RXU�OD�PRG}OLVDWLRQ�GH�O
LQIHUWLOLW}�GHV�SDWLHQWV��GHV�FHOOXOHV�L36�RQW�}W}�J}Q}U}HV�v�SDUWLU�G }U\WKUREODVWHV�GHV�GHX[�SDWLHQWV�DX�PR\HQ�GH�YLUXV�GH
6HQGD��QRQ�LQW}JUDWLI��/HV�OLJQ}HV�L36&�VS}FL®TXHV�DX[�SDWLHQWV�RQW�G
DERUG�}W}�FRQYHUWLHV�YHUV�XQ�}WDW�QD�I�GH�OD�SOXULSRWHQFH��SXLV�GL}UHQFL}HV
DYHF�VXFF|V�HQ�FHOOXOHV�JHUPLQDOHV�SULPRUGLDOHV��&*3���/
H[SUHVVLRQ�PDLQWHQXH�GHV�PDUTXHXUV�GH�OD�SOXULSRWHQFH��2&7�����1$12*��DLQVL�TXH
O
H[SUHVVLRQ�GHV�PDUTXHXUV�GHV�&*3�SU}FRFHV��62;����&'�����1$126���F�.,7��$3���HW�'������RQW�FRQ®UP}�OD�SURJUHVVLRQ�YHUV�XQ�VWDGH�SU}FRFH�GH
OD�OLJQ}H�JHUPLQDOH�

1RV �U}VXOWDWV �LQGLTXHQW �TXH �GHV �FHOOXOHV �GH �W\SH �&*3 �SHXYHQW �~WUH �GL}UHQFL}HV �v �SDUWLU �GH �FHOOXOHV �L36 �G
KRPPHV �LQIHUWLOHV �GDQV �XQ �FRQWH[WH
G DQRPDOLH �J}Q}WLTXH� �/D �GLVSRQLELOLW} �GH �WHOV �PRG|OHV �FHOOXODLUHV �HW �OHXU �XWLOLVDWLRQ �SRXU �OD �GL}UHQFLDWLRQ �LQ �YLWUR �GHV �FHOOXOHV �JHUPLQDOHV
DFF}O}UHUDLHQW �QRWUH �FRPSU}KHQVLRQ �GH �O
LQIHUWLOLW} �PDVFXOLQH �HW �GHYUDLHQW �SHUPHWWUH �XQ �FULEODJH �GH �P}GLFDPHQWV �v �KDXW �G}ELW �v �GHV �®QV
WK}UDSHXWLTXHV�

3LlFH�MRLQWH���5}VXP}���$VVLVHV�GH�*}Q}WLTXH�+XPDLQH�HW�0}GLFDOH���$XU}OLH�0RXND�GRF[



6<1'520(6�0$/)250$7,)6 $QQH�*XLPLHU

���������8Q�QRXYHDX�SKmQRW\SH�DX�ORFXV�3731�����h�SURSRV�GH���SDWLHQWV�GDQV���IDPLOOHV

$XWHXUV��

(PPDQXHOOH�5$1=$���������$QQH�*8,0,(5������$ODLQ�9(5/2(6������<OLQH�&$35,������&KDUOHV�0$548(6������0DUWLQH�$8&/$,5������0LFK|OH�0$7+,(8�
'5$0$5'������*LOOHV�025,1������-XOLHQ�7+(9(121������/DXUHQFH�)$,95(������&KULVWHO�7+$89,1�52%,1(7������0LFKHLO�,11(6������'DYLG�'<0(17�����
&RULQQH�9,*28528;�������-HDQQH�$0,(/���������

���*}Q}WLTXH�P}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���0HGLJHQRPH��6ZLVV�,QVWLWXWH�RI�*HQRPLF�0HGLFLQH��*HQHYD��6XLVVH
���*}Q}WLTXH�P}GLFDOH��$3+3�+�SLWDO�5REHUW�'HEU}�,16(50�805������3DULV��)UDQFH
���)DFXOGDGH�GH�0HGLFLQD��&HQWUR�8QLYHUVLWDULR�(VWDFLR��5LEHLUDR�3UHWR��6DR�3DXOR��%U}VLO
���&HQWUH�GH�UHFKHUFKH�6DLQW�$QWRLQH�HW�,QVWLWXW�GH�&DUGLR�P}WDEROLVPH�HW�1XWULWLRQ��6RUERQQH�8QLYHUVLW}�,QVHUP�805B6�����3DULV��)UDQFH
���*}Q}WLTXH�P}GLFDOH��&+8�G
$PLHQV��$PLHQV��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�)+8�75$1/$'��+�SLWDO�G
(QIDQWV�&+8�',-21��'LMRQ��)UDQFH
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV���$OEHUWD�&KLOGUHQ
V�+RVSLWDO�5HVHDUFK�,QVWLWXWH��&XPPLQJ�6FKRRO�RI�0HGLFLQH��8QLYHUVLW\�RI�&DOJDU\��$OEHUWD�
&DQDGD
���'HSDUWPHQW�RI�*HQHWLFV��&KLOGUHQ V�+RVSLWDO�RI�(DVWHUQ�2QWDULR��RWWDZD��&DQDGD
����&HQWUH�GH�5}I}UHQFH�GHV�3DWKRORJLHV�5DUHV�GH�O ,QVXOLQR�6}FU}WLRQ�HW�GH�O ,QVXOLQR�6HQVLELOLW}��35,6,6���6HUYLFH�G (QGRFULQRORJLH��'LDE}WRORJLH�HW
(QGRFULQRORJLH�GH�OD�5HSURGXFWLRQ��DQG�/DERUDWRLUH�&RPPXQ�GH�%LRORJLH�HW�*}Q}WLTXH�0RO}FXODLUHV��$3�+3��+�SLWDO�6DLQW�$QWRLQH��3DULV��)UDQFH
����,QVHUP�8������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���3731����V\QGURPH�6+257�OLNH��6+257

5mVXPm��

/HV�V\QGURPHV�GH�1RRQDQ��&DUGLR�)DFLR�&XWDQ}��1RRQDQ�DYHF�OHQWLJLQHV�PXOWLSOHV�HW�&RVWHOOR�VRQW�FOLQLTXHPHQW�FKHYDXFKDQWV�HW�J}Q}WLTXHPHQW
K}W}URJ|QHV�DYHF�HQ�FRPPXQ�XQH�G}U}JXODWLRQ�GH�OD�YRLH�5$6�0$3.�HW�UHJURXS}V�VRXV�OH�WHUPH�GH�5$6RSDWKLHV��3731���D�}W}�OH�SUHPLHU�J|QH
LGHQWL®}�GDQV�OH�V\QGURPH�GH�1RRQDQ�HW�UHVWH�OH�J|QH�PDMHXU��1RXV�UDSSRUWRQV���SDWLHQWV�LVVXV�GH���IDPLOOHV��TXL�SU}VHQWHQW�GHV�YDULDWLRQV�IDX[�
VHQV�GDQV�OH�J|QH�3731���HW�XQ�SK}QRW\SH�GLVWLQFW�GX�V\QGURPH�GH�1RRQDQ�FODVVLTXH��1RXV�GLVFXWRQV�OD�SU}VHQWDWLRQ�FOLQLTXH�GH�FHV�SDWLHQWV�HW
VRXOLJQRQV�OHV�VLJQHV�}YRFDWHXUV�G XQ�V\QGURPH�6+257��&H�GHUQLHU�HVW�OD�FRQV}TXHQFH�G XQH�G}U}JXODWLRQ�GH�OD�YRLH�3,�.�$.7�DYHF�3,.�5��FRPPH
J|QH�PDMHXU�GDQV�FH�V\QGURPH��'H�SOXV��O }WXGH�GHV�®EUREODVWHV�FKH]�GHX[�SDWLHQWV�PRQWUH�XQH�U}VLVWDQFH�v�O LQVXOLQH�LQ�YLWUR��FRPPH�F
HVW�OH�FDV
FKH] �OHV �SDWLHQWV �SU}VHQWDQW �XQ �V\QGURPH�6+257�DYHF �PXWDWLRQ �GH �3,.�5�� �/HV �GRQQ}HV �GH �FHWWH �}WXGH �SHUPHWWHQW �G }ODUJLU �OH �VSHFWUH
SK}QRW\SLTXH�DVVRFL}�DX[�YDULDQWV�SDWKRJ|QHV�GX�J|QH�3731���HW�LOOXVWUHQW�OH�GRXEOH�U�OH�GH�6+3��GDQV�OHV�YRLHV�GH�VLJQDOLVDWLRQ�5$6�0$3.�HW
3,�.�$.7��(OOHV�VRQW�}JDOHPHQW�XQ�QRXYHO�H[HPSOH�GH�YDULDELOLW}�SK}QRW\SLTXH�REVHUY}H�GH�PDQL|UH�LQDWWHQGXH�SRXU�GHV�PXWDWLRQV�G
XQ�P~PH
J|QH�JUxFH�DX�V}TXHQ{DJH�G
H[RPH�



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

6DQGULQH�&DSXWR

���������'mYHORSSHPHQW�GxXQH�PmWKRGH�PL[WH�FRPELQDQW�XQH�DSSURFKH�SUREDELOLVWH�HW�GX�PDFKLQH�OHDUQLQJ�SRXU�UHQGUH�LQWHU�
RSmUDEOHV�SOXVLHXUV�EDVHV�GH�GRQQmHV���DSSOLFDWLRQ�DX[�EDVHV�GH�*(02�HW�*(1(362�

$XWHXUV��

<XH�-,$2���������)DELHQQH�/HVXHXU������&KOR}�$JDWKH�$]HQFRWW���������0DLW}�/DXUHQW������1RXUD�0HELURXN���������/LOLDQ�/DERUGH������-XDQD�%HDXYDOOHW����
����0$ULH�*DEULHOOH�'RQGRQ���������6}YHULQH�(RQ�0DUFKDLV���������$QWKRQ\�/DXJH���������&DWKHULQH�1RJXHV������1DGLQH�$QGULHX���������'RPLQLTXH
6WRSSD�/\RQQHW������6DQGULQH�&$3872�������

���*}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
�����8QLYHUVLW}�3DULV�6FLHQFHV�/HWWUHV��3DULV��)UDQFH
���8�����,16(50��3DULV��)UDQFH
���8�����,QVWLWXW�&XULH��3DULV��)UDQFH
�����0LQHV�3DULV7HFK��3DULV��)UDQFH
�����,16(50��3DULV��)UDQFH
���'}SDUWHPHQW�G
$QWLFLSDWLRQ�HW�GH�6XLYL�GX�&DQFHU��2QFRJ}Q}WLTXH�FOLQLTXH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH
���*}Q}WLTXH��,QVWLWXW�3DROL�&DOPHWWHV��0DUVHLOOH��)UDQFH

0RWV�FOHIV���,QWHURS}UDELOLW}�GHV�EDVHV�GH�GRQQ}HV��0}WKRGH�PL[WH�GH�UHFRUG�OLQNDJH��FRXSODJH�G HQUHJLVWUHPHQWV���SUREDELOLVWH�UHFRUG�OLQNDJH�
PDFKLQH�OHDUQLQJ�VXSHUYLV}

5mVXPm��

/H �FRXSODJH �G HQUHJLVWUHPHQWV �RX �eUHFRUG �OLQNDJHl ��5/� �FRQVLVWH �v �LGHQWL®HU� �SDUPL �GL}UHQWHV �VRXUFHV �GH �GRQQ}HV� �OHV �HQUHJLVWUHPHQWV �TXL
FRQFHUQHQW�GH�P~PHV�HQWLW}V��SDU�H[HPSOH�OHV�P~PHV�LQGLYLGXV��/D�P}WKRGH�SUREDELOLVWH�GH�5/��35/��TXL�HVWLPH�OD�SUREDELOLW}�TX XQ�FRXSOH
G HQUHJLVWUHPHQWV�IDLW�U}I}UHQFH�DX�P~PH�LQGLYLGX�RX�QRQ�HVW�OD�SOXV�XWLOLV}H��(OOH�Q}FHVVLWH�GH�G}WHUPLQHU�XQ�VHXLO�GH�G}FLVLRQ�D�SULRUL��/HV�FRXSOHV
G HQUHJLVWUHPHQWV�D\DQW�XQH�SUREDELOLW}�DX�GHVVXV�GH�FH�VHXLO�GH�G}FLVLRQ�VRQW�FRQVLG}U}V�FRPPH�DSSDUWHQDQW�DX�P~PH�LQGLYLGX��%LHQ�TXH�OH�VHXLO
GH�G}FLVLRQ�SXLVVH�~WUH�®[}�GH�VRUWH�v�UHVSHFWHU�XQ�WDX[�GH�IDX[�SRVLWLIV�HW�XQ�WDX[�GH�IDX[�Q}JDWLIV��OD�SUDWLTXH�FRXUDQWH��HPSLULTXH��FRQVLVWH�v
HHFWXHU�XQH�Y}UL®FDWLRQ�PDQXHOOH�GHV�HQUHJLVWUHPHQWV

/HV�DSSURFKHV�GH�PDFKLQH�OHDUQLQJ�VXSHUYLV}��0/��RQW�XQH�PHLOOHXUH�SU}FLVLRQ�TXH�35/�HW�IRQW�SHX�G HUUHXUV�GH�SU}GLFWLRQ��&HSHQGDQW��FHOOHV�FL�VRQW
SHX�XWLOLV}HV�SRXU�OH�5/��FDU�HOOHV�Q}FHVVLWHQW�XQ�MHX�GH�GRQQ}HV�G DSSUHQWLVVDJH�GDQV�OHTXHO�OHV�VWDWXWV�GHV�FRXSOHV�VRQW�FRQQXV

1RWUH�REMHFWLI�}WDLW�GH�G}YHORSSHU�XQH�P}WKRGH�K\EULGH�IDLVDQW�DSSHO�DX[�DSSURFKHV�35/�HW�0/�SRXU�LGHQWL®HU

OH�PD[LPXP�G LQGLYLGXV�FRPPXQV�DX[�}WXGHV�*(02��*(QHV�0RGL®FDWHXUV�GX�ULVTXH�WXPRUDO�FKH]�OHV�SRUWHXUV�G XQH�PXWDWLRQ�GH�%5&$��RX�%5&$��
HW�*(1(362��FRKRUWH�SURVSHFWLYH�GHV�SRUWHXUV�G XQH�PXWDWLRQ�GH�%5&$��RX�%5&$����GHX[�}WXGHV�QDWLRQDOHV�VXU�OD�SU}GLVSRVLWLRQ�DX[�FDQFHUV�GX
VHLQ�HW�GH�O RYDLUH�GDQV�OHVTXHOOHV�GHV�GRQQ}HV�FRPSO}PHQWDLUHV�VRQW�UHFXHLOOLHV��}FKDQWLOORQ�G $'1�GDQV�*(02��VXLYL�}SLG}PLRORJLTXHV�VXU����DQV
DYHF�}Y|QHPHQW�FDUFLQRORJLTXHV�HW�WUDLWHPHQWV�GDQV�*(1(362�

1RXV�DYRQV�G DERUG�WHVW}�OD�SHUIRUPDQFH�GH�VL[�DOJRULWKPHV�GH�0/�HW�PRQWU}�TXH�O DOJRULWKPH�UDQGRP�IRUHVW�SU}VHQWH�OD�PHLOOHXUH�SHUIRUPDQFH�GH
SU}GLFWLRQ��6XU�OD�EDVH�GH�FHW�DOJRULWKPH��QRXV�DYRQV�FRQVWUXLW�XQ�PRG|OH�GH�0/�XWLOLVDQW�O DSSURFKH�35/�HW�XQH�}WDSH�GH�YDOLGDWLRQ�PDQXHOOH��SRXU
Y}UL®HU�SDU�H[HPSOH�OD�QRPHQFODWXUH�QXFO}RWLGLTXH�GH�OD�PXWDWLRQ��FHUWDLQHV�GRQQ}HV�LQGLYLGXHOOHV��xJH��VH[H¤��RX�OHV�GRQQ}HV�IDPLOLDOHV��DUEUHV
J}Q}DORJLTXHV���1RXV�DYRQV�HQVXLWH�}YDOX}�OHV�WURLV�P}WKRGHV�GH�FODVVL®FDWLRQ��35/��0/�HW�35/�0/��HW�PRQWU}�TXH�FHWWH�GHUQL|UH��GDQV�ODTXHOOH�OHV
SDLUHV�SU}GLWHV�VRQW�FRPELQ}HV�HW�YDOLG}HV�PDQXHOOHPHQW��HVW�SOXV�SHUIRUPDQWH��6DFKDQW�TXH�OH�VHXLO�GH�G}FLVLRQ�GH�35/�LFL�SRXUUDLW�~WUH�DVVH]
}OHY}�HW �OHV �YDOLGDWLRQV �QH�VRQW �SDV �ORXUGHV� �(Q®Q� �QRXV�DYRQV�XWLOLV} �OH �PRG|OH �35/�0/�SRXU �LGHQWL®HU �OHV �LQGLYLGXV �FRPPXQV�GDQV�OHV �MHX[�GH
GRQQ}HV�PLV�v�MRXU�GH�*(02�HW�GH�*(1(362�VDQV�DYRLU�UHFRXUV�v�XQH�YDOLGDWLRQ�VXSSO}PHQWDLUH

$LQVL��QRWUH�DSSURFKH�DSSOLTX}H�DX[�MHX[�GH�GRQQ}HV�*(02�������SDUWLFLSDQWV��HW�*(1(362�������SDUWLFLSDQWV��D�LGHQWL®}������LQGLYLGXV�FRPPXQV
DX[�GHX[�}WXGHV�HW�LVVXV�GH������IDPLOOHV��&HWWH�VWUDW}JLH�SHXW�~WUH�DLV}PHQW�DGDSW}H�SRXU�UHQGUH�G DXWUHV�EDVHV�GH�GRQQ}HV�P}GLFDOHV�RX
}SLG}PLRORJLTXHV�LQWHU�RS}UDEOHV�D®Q�GH�IDFLOLWHU�OD�PLVH�HQ�SODFH�GH�SURMHWV�GH�VDQW}�SXEOLTXH�GH�JUDQGH�HQYHUJXUH



21&2*c1c7,48( VDQD�JDEWHQL

���������3ODFH�GX�GmSLVWDJH�JmQmWLTXH�GDQV�OD�SULVH�HQ�FKDUJH�GH�OD�PDODGLH�GH�9RQ�+LSSHO�/LQGDX���D�SURSRV�GxXQH�IDPLOOH�

$XWHXUV��

VDQD�JDEWHQL������ULP�PHGGHE������ULGKD�PUDG������0HGLKD�7UDEHOVL������,�=DPPHO����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�FKDUOHV�QLFROOH��WXQLV��7XQLVLH
���VHUYLFH�GH�QHXURFKLUXUJLH���FHQWUH�GH�WUDXPDWRORJLH�HW�GHV�JUDQGV�EUXO}V�EHQ�$URXV��WXQLV��7XQLVLH

0RWV�FOHIV���PDODGLH�9RQ�+LSSHO�/LQGDX��G}SLVWDJH�PXWDWLRQ

5mVXPm��

,QWURGXFWLRQ��

/D�PDODGLH�GH�9RQ�+LSSHO�/LQGDX��9+/��HVW�XQ�V\QGURPH�IDPLOLDO�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV��,O�DVVRFLH�GHV�Q}RSODVPHV�PDOLQV�RX�E}QLQV�
HVVHQWLHOOHPQW �GHV �K}PDQJLREODVWRPHV �U}WLQLHQV� �F}U}EHOOHX[ �HW �GH �OD �PRHOOH �}SLQL|UH� �GHV �FDUFLQRPHV �GHV �FHOOXOHV �U}QDOHV ��&&5�� �GHV
SK}RFKURPRF\WRPHV��GHV�N\VWHV�HW�GHV�WXPHXUV�HQGRFULQHV�GX�SDQFU}DV�HW�GHV�WXPHXUV�GX�VDF�HQGRO\PSKDWLTXH�

&H�V\QGURPH�HVW�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��,O�HVW�G��v�GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�v�KDXWH�S}Q}WUDQFH�GX�J|QH�VXSSUHVVHXU�GH
WXPHXU�9+/�

2EMHFWLI��

�6RXOLJQHU�O LQW}U~W�GX�G}SLVWDJH�J}Q}WLTXH�GH�OD�PDODGLH�GH�9RQ�+LSSHO�/LQGDX�v�WUDYHUV�XQH�IDPLOOH�FKH]�TXL�XQH�PXWDWLRQ�GX�J|QH�9+/�D�}W}
G}WHFW}H�

3DWLHQWV�HW�0mWKRGHV��

�/H�FDV�LQGH[��&,��GH�OD�IDPLOOH�}WXGL}H�D�}W}�DGUHVV}�v�OD�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�SRXU�VXVSLFLRQ�GH�OD�PDODGLH�9+/��8QH�HQTX~WH�J}Q}WLTXH�HW
XQH�}WXGH�PRO}FXODLUH�SDU�XQ�V}TXHQ{DJH�GX�J|QH�9+/�RQW�}W}�U}DOLV}HV�FKH]�OH�&,�HW�VHV�GHX[�HQIDQWV�DV\PSWRPDWLTXHV�

�2EVHUYDWLRQ��

/H�FDV�LQGH[�HVW�XQH�SDWLHQWH�xJ}H�GH����DQV�D\DQW�GHX[�HQIDQWV�xJ}V�GH����HW���DQV��8Q�K}PDQJLREODVWRPH�F}U}EUDO�DYHF�ORFDOLVDWLRQ�P}GXOODLUH
DX�QLYHDX�GH�&��&��D�}W}�GLDJQRVWLTX}�VXLWH�v�XQ�WDEOHDX�G K\SHUWHQVLRQ�LQWUD�FUxQLHQQH��/H�ELODQ�G H[WHQVLRQ�D�REMHFWLY}�XQ�SK}RFKURPRF\WRPH
ELODW}UDO��GHV�QRGXOHV�K}SDWLTXHV��VDQV�DWWHLQWHV�U}WLQLHQQHV�QL�U}QDOHV��/ HQTX~WH�J}Q}WLTXH�Q D�SDV�REMHFWLY}�GH�FDV�VLPLODLUHV�GDQV�OD�IDPLOOH�

�/ }WXGH�GX�J|QH�9+/�U}DOLV}H�FKH]�OH�&,�D�UHWURXY}�XQH�PXWDWLRQ�F����*�!�$��S�$UJ���*OX��DX�QLYHDX�GH�O H[RQ����8Q�FRQVHLO�J}Q}WLTXH�D�}W}
GRQQ}�v�OD�IDPLOOH�HW�XQ�G}SLVWDJH�J}Q}WLTXH�D�}W}�SURSRV}�SRXU�OHV�VXMHWV�v�ULVTXH�GH�FHWWH�IDPLOOH��/H�WHVW�SU}�V\PSWRPDWLTXH��U}DOLV}�FKH]�OD
GHVFHQGDQFH�GH�OD�SDWLHQWH�D�FRQFOX�v�XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�v�OD�PDODGLH�GH�9+/�FKH]�O D�Q}�

&RQFOXVLRQ��

/D �FRQ®UPDWLRQ �PRO}FXODLUH �G XQH �SU}GLVSRVLWLRQ �K}U}GLWDLUH �v �OD �PDODGLH �GH �9+/ � �SHUPHW �G DGDSWHU �OH �FRQVHLO �J}Q}WLTXH �DX[ �IDPLOOHV �v �ULVTXH�
SURSRVHU�XQ�GLDJQRVWLF�SU}V\PSWRPDWLTXH�FKH]�OHV�DXWUHV�PHPEUHV�GH�OD�IDPLOOH�HW�RULU�GHV�VWUDW}JLHV�VS}FL®TXHV�GH�SULVH�HQ�FKDUJH��



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

1,65,1(�$%2866$,5

���������/HV�DVSHFWV�F\WRJmQmWLTXHV�GX�V\QGURPH�GH�7XUQHU���$�SURSRV�GH�����FDV

$XWHXUV��

.(1=$�'$),5������PDULDP�VHQQDRXL������PDULD�PDQVRXUL������KDVVDQ�DNDOODNK������)DWLPD]]DKUD�%RX]LG���������+DQDQH�$,7+$0028������0281$
%(1$,&+$������1,65,1(�$%2866$,5����

���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF
���VHUYLFH�GH�*}Q}WLTXHB��FKX�PRKDPPHG�9,�GH�0DUUDNHFK��PDUUDNHFK��0DURF

0RWV�FOHIV���6\QGURPH�GH�7XUQHU���DVSHFWV�F\WRJ}Q}WLTXHV��VHUYLFH�GH�*}Q}WLTXH�&+8�0DUUDNHFK

5mVXPm��

,QWURGXFWLRQ�

/H�V\QGURPH�GH�7XUQHU��HVW�XQH�PRQRVRPLH�WRWDOH�RX�SDUWLHOOH�G
XQ�FKURPRVRPH�;�FKH]�XQH�®OOH��6D�SU}YDOHQFH�HVW�HVWLP}H�v���������QDLVVDQFHV
I}PLQLQHV��/H�WDEOHDX�FOLQLTXH�HVW�WU|V�K}W}URJ|QH�HW�OD�G\VPRUSKLH�VRXYHQW�PRG}U}H��,O�H[LVWH�XQ�UHWDUG�VWDWXUDO��TXL�HVW�FRQVWDQW���8QH�LQVX°VDQFH
RYDULHQQH�v�G}EXW�YDULDEOH�HQ�IRQFWLRQ�GH�O
DQRPDOLH�FKURPRVRPLTXH�HVW�IU}TXHQWH��6XU�OH�SODQ�F\WRJ}Q}WLTXH��OD�PRQRVRPLH�GX�FKURPRVRPH�;��QH
U}VXPH�SDV�OD�WRWDOLW}�GHV�FDV�GH�V\QGURPH�GH�7XUQHU��'DQV�SOXV�GH�OD�PRLWL}�GHV�FDV��LO�V
DJLW�G
XQH�PRVD�TXH��HW�RX�G
XQH�DQRPDOLH�GH�VWUXFWXUH
GX�FKURPRVRPH��;�

�

3DWLHQWHV�HW�PmWKRGHV�

'DQV�FH�WUDYDLO��QRXV�UDSSRUWRQV�OHV�U}VXOWDWV�G XQH�}WXGH��U}WURVSHFWLYH�}WDO}H�VXU����DQV��������������SRUWDQW�VXU�����SDWLHQWHV�DGUHVV}HV�DX
VHUYLFH�GH�J}Q}WLTXH��GX�&+8�0RKDPPHG�9,�GH�0DUUDNHFK�SRXU��VXVSLFLRQ�GX�V\QGURPH�GH�7XUQHU��8Q�FDU\RW\SH�FRQVWLWXWLRQQHO�SRVW�QDWDO�D�}W}
U}DOLV}�FKH]�OHV������SDWLHQWHV�

�

5mVXOWDWV�

�3DUPL �OHV �GHPDQGHV�GH�FDU\RW\SH�SRXU �VXVSLFLRQ�GX�V\QGURPH�GH�7XUQHU� �QRXV�DYRQV�SX�FRQ®UPHU�OH �GLDJQRVWLF �FKH]�����SDWLHQWHV�GRQW �O xJH
YDULH�HQWUH���DQ�HW����DQV�DYHF�XQ�xJH�PR\HQ�GH��������/ DQDO\VH�F\WRJ}Q}WLTXH�D�PLV�HQ�}YLGHQFH����FDV�GH�PRQRVRPLH�����;��KRPRJ|QH�����FDV
GH�PRQRVRPLH�;�HQ�PRVD�TXH�HW����FDV�G DQRPDOLH�GH�VWUXFWXUH�GX�FKURPRVRPH�;�

�

&RQFOXVLRQ�

/H �SU}VHQW �WUDYDLO �VRXOLJQH �O LQW}U~W � �GH �O }WXGH �F\WRJ}Q}WLTXH �GDQV �OD �FRQ®UPDWLRQ � �GX �GLDJQRVWLF �GX �V\QGURPH �GH �7XUQHU �D®Q �G LQVWDXUHU �XQ
WUDLWHPHQW�SU}FRFH�HW�DG}TXDW��(W�OH�U�OH�GX�J}Q}WLFLHQ�GDQV�O }ODERUDWLRQ�GX�FRQVHLO�J}Q}WLTXH�DGDSW}�

�



*c1c7,48(�&+5202620,48(
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%$'5('',1(�(/0$.+=(1

���������7ULSOH�;�6\QGURPH�ZLWK�6KRUW�6WDWXUH��&DVH�5HSRUW�&+8�+$66$1�,,��)(6

$XWHXUV��

%$'5('',1(�(/0$.+=(1������/DLOD�%28*8(128&+����

���8QLW�RI�0HGLFDO�*HQHWLFV�DQG�2QFRJHQHWLFV��&HQWUDO�/DERUDWRU\�IRU�0HGLFDO�$QDO\VLV��&+8�+DVVDQ�,,��)H]�0RURFFR���)(6��0DURF

0RWV�FOHIV���WULSOH�;�V\QGURPH��VKRUW�VWDWXUH

5mVXPm��

WULSOH�;�V\QGURPH��WULVRP\�;�����;;;�����LV�UHFRJQL]HG�WR�RFFXU�LQ���LQ������QHZERUQ�IHPDOHV���ZLWK�PDQ\�SDWLHQW�JRLQJ�XQGLDJQRVHG����UHSUHVHQW�D
VH[�FKURPRVRPDO�DEQRUPDOLW\�FDXVHG�E\��WKH�SUHVHQFH�RI�DQ�H[WUD�;�FKURPRVRPH���7KH�V\QGURPH�ZDV�®UVW�GHVFULEHG�E\�-DFREV�DQG�FROOHDJXHV�LQ
�����LQ�D�ZRPDQ�RI�QRUPDO�LQWHOOLJHQFH�ZKR�KDG�VHFRQGDU\�DPHQRUUKHD��D�1RQGLVMXQFWLRQ�DW�PDWHUQDO�PHLRVLV�,�������LV�WKH�PRVW�FRPPRQ�FDXVH�RI
����;;;��$OWKRXJK�QRW�DV�VWULNLQJ�DQ�HHFW�DV�LV�VHHQ�ZLWK�WULVRP\�����DQ�LQFUHDVHG�PDWHUQDO�DJH�HHFW�KDV�EHHQ�VHHQ�IRU�����;;;�IHPDOHV�

7KH�;;;�V\QGURPH�KDV�QR�SDWWHUQ�RI�PDOIRUPDWLRQ�DVVRFLDWHG�ZLWK�WKLV�NDU\RW\SH��([FHSW�IRU�LQWHOOHFWXDO�GLVDELOLW\��DOO�RI�WKH�RWKHU�IHDWXUHV�DUH
YDULDEOH��7KH�SDWLHQWV�DUH�XVXDOO\�RI�QRUPDO�WR�WDOO�VWDWXUH��FKDUDFWHUL]HG�E\�WDOO�VWDWXUH��PLFURFHSKDO\��K\SHUWHORULVP��FRQJHQLWDO�DEQRUPDOLWLHV��DQG
PRWRU�DQG�ODQJXDJH�GHOD\V��

+HUHLQ��ZH�UHSRUW�D�FDVH�RI���\HDUV�JLUO�SUHVHQWHG�WR�RXU�XQLW�GXH�WR�VORZ�JURZLQJ��$�NDU\RW\SH�ZDV�SHUIRUPHG��WKDW�KDV�GHPRQVWUDWHG�D�����;;;��7R
RXU�NQRZOHGJH��WKLV�LV�WKH�VHFRQG�FDVH�UHSRUW�RI�D�WULSOH�;�NDU\RW\SH�ZLWK�VKRUW�VWDWXUH���

3LlFH�MRLQWH���;;;�V\QGURPH�GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 (OLVD�5XELQDWR

���������0XWDWLRQ�IDX[�VHQV�GX�JlQH�0('���GDQV�XQH�IDPLOOH�GH�WURLV�JmQmUDWLRQV��&DUDFWmULVDWLRQ�FOLQLTXH�GHV�PDODGLHV�OLmHV
DX�JlQH�0('���HW�UmYLVLRQ�GH�OD�OLWWmUDWXUH�

$XWHXUV��

(OLVD�5XELQDWR������6RSKLH�5RQGHDX������)DELHQQH�*LXOLDQR������0DQRHOOH�.RVVRURWR������0DULQH�3DURGL������6RXDG�*KHUEL������-XOLH�6WHDQ�����
/DXUHQFH�-RQDUG���������6DQGULQH�0DUOLQ�������

���&HQWUH�GH�5}I}UHQFH�GHV�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��,QVWLWXW�,PDJLQH��+�SLWDO�1HFNHU��$3�+3��3DULV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8��1LFH��)UDQFH
���6HUYLFH�GH�1HXURORJLH�S}GLDWULTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���2WRUKLQRODU\QJRORJLH�S}GLDWULTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��*URXSH�KRVSLWDOLHU�1HFNHU�(QIDQWV�PDODGHV��$3�+3��3DULV��)UDQFH
���,16(50��805�������,QVWLWXW�,PDJLQH���3DULV��)UDQFH

0RWV�FOHIV���0('����G}®FLHQFH�LQWHOOHFWXHOOH��;/,'��1*6

5mVXPm��

/HV�PXWDWLRQV�GX�J|QH�0('���RQW�}W}�G}FULWHV�GDQV�GHV�IRUPHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH�OL}HV�v�O ;��;/,'��V\QGURPLTXHV�HW�QRQ�V\QGURPLTXHV��$
FH�MRXU����V\QGURPHV�;/,'�RQW�}W}�G}FULWV���OH�V\QGURPH�)*��OH�V\QGURPH�GH�/XMDQ�)U\QV��/6��HW�OH�V\QGURPH�G 2KGR��260.%���'DQV�OHV�GHUQL|UHV
DQQ}HV��JUxFH�v�O XWLOLVDWLRQ�GHV�WHFKQLTXHV�GX�1H[W�*HQHUDWLRQ�6HTXHQFLQJ��1*6���LO�D�}W}�SRVVLEOH�GH�G}FRXYULU�DX�PRLQV����PXWDWLRQV�0('���
SHUPHWWDQW�GH�PLHX[�G}®QLU�OH�SK}QRW\SH�GHV�PDODGLHV�OL}HV�DX�J|QH�0('����1RXV�SU}VHQWRQV�WURLV�FDV�G XQH�ODUJH�IDPLOOH�QRQ�FRQVDQJXLQH�TXL
SU}VHQWHQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �O}J|UH �v �V}Y|UH� �XQ �UHWDUG �GH �ODQJDJH �V}Y|UH� �GHV �WURXEOHV �GX �FRPSRUWHPHQW� �XQH �G\VPRUSKLH �HW �XQH
G}®FLHQFH �DXGLWLYH� �/ DQDO\VH �G XQ �SDQHO �GH �J|QHV �HQ �1*6 �QRXV �D �SHUPLV �GH �PHWWUH �HQ �}YLGHQFH �XQH �YDULDWLRQ �SDWKRJ|QH �0('�� �� �F�����&!7
�S�$UJ����&\V��FKH]�OHV�WURLV�VXMHWV�DWWHLQWV��K}ULW}H�GH�OHXU�P|UH��&HWWH�YDULDWLRQ�D�G}Mv�}W}�UDSSRUW}H�HQ������SDU�+X�HW�DO��GDQV�XQH�IDPLOOH�LVVXH
G XQH�JUDQGH�FRKRUWH�GH�FDV�G ;/,'��/ }WXGH�GH�QRWUH�IDPLOOH�HW�GH�OD�OLWW}UDWXUH�QRXV�SHUPHW�GH�SURSRVHU�XQ�TXDWUL|PH�SK}QRW\SH�OL}�DX[
PXWDWLRQV�GH�0('���

3LlFH�MRLQWH���$VVLVHV�$EVWUDFW�0('����GRF[



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

(WLHQQH�0251(7

���������5HFKHUFKH�GH�613�PRGXODWHXUV�GX�SKmQRW\SH�K\SRSKRVSKDWDVLTXH�SDU�XQ�DOJRULWKPH�GxLGHQWLzFDWLRQ�GH�UlJOHV
GxDVVRFLDWLRQ��c�VXEJURXS�GLVFRYHU\�f�

$XWHXUV��

(WLHQQH�0RUQHW������0}OLVVD�5ROORW������&\ULQH�+OLRXL������&KULVWHOOH�'RPLQJXHV������$JQ|V�7DLOODQGLHU������$OH[DQGUH�7HPSOLHU������%ULJLWWH�6LPRQ�%RX\
�����$OH[DQGUH�&LYHW����

���*}Q}WLTXH�FRQVWLWXWLRQQHOOH��&HQWUH�+RVSLWDOLHU�GH�9HUVDLOOHV��/H�&KHVQD\��)UDQFH
�����4XLQWHQ�)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���+\SRSKRVSKDWDVLH��DOJRULWKPH�4�)LQGHUf��J|QH�PRGL®FDWHXU��1*6

5mVXPm��

/ K\SRSKRVSKDWDVLH��+33��HVW�XQH�PDODGLH�K}U}GLWDLUH�DHFWDQW�HVVHQWLHOOHPHQW�OD�PLQ}UDOLVDWLRQ�RVVHXVH�HW�GHQWDLUH��(OOH�HVW�GXH�v�GHV�PXWDWLRQV
GX�J|QH�$/3/�FRGDQW�OD�SKRVSKDWDVH�DOFDOLQH�716$/3��/H�VSHFWUH�FOLQLTXH�HVW�WU|V�YDULDEOH��/D�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�HVW�LPSDUIDLWH�
VXJJ}UDQW�O H[LVWHQFH�GH�J|QHV�PRGL®FDWHXUV���$�O DLGH�G XQ�DOJRULWKPH�G LGHQWL®FDWLRQ�GH�U|JOHV�G DVVRFLDWLRQ��GLW�DXVVL�e�VXEJURXS�GLVFRYHU\�l���OH
4�)LQGHUf� �QRXV �DYRQV �UHFKHUFK} �HW �LGHQWL®} �GHV �613 � ��6LQJOH �1XFOHRWLGH �3RO\PRUSKLVPV� �LPSOLTX}V �GDQV �OD �PRGXODWLRQ �GX �SK}QRW\SH
K\SRSKRVSKDWDVLTXH���&H�WUDYDLO�DYDLW�GRQF���REMHFWLIV������YDOLGHU�O DSSURFKH�P}WKRGRORJLTXH�SDU�VXEJURXS�GLVFRYHU\�VXU�XQH�SHWLWH�FRKRUWH�HW�XQ
QRPEUH�OLPLW}�GH�YDULDQWV
���G}WHFWHU�GHV��613�HW�RX�GHV�FRPELQDLVRQV�GH�613�VXVFHSWLEOHV�GH�PRGXOHU�OH�SK}QRW\SH�K\SRSKRVSKDWDVLTXH�

/D�FRKRUWH�}WXGL}H�HVW�FRPSRV}H�GH�����SDWLHQWV�DGXOWHV�K}W}UR]\JRWHV�SRXU�XQH�PXWDWLRQ�GX�J|QH�$/3/�HW����DGXOWHV�VDQV�PXWDWLRQ��WRXV
SU}VHQWDQW�XQ�WDX[��EDV�GH�SKRVSKDWDVHV�DOFDOLQHV��3$/��HW�GHV�VLJQHV�QRQ�VS}FL®TXHV�GH�OD�PDODGLH��7RXV�RQW�}W}�}WXGL}V�SDU�1*6�SHUPHWWDQW�OH
V}TXHQ{DJH�VLPXOWDQ}�GX�J|QH�$/3/ �HW �GH ����J|QHV �LPSOLTX}V �GDQV �OH �P}WDEROLVPH�GX�S\URSKRVSKDWH �LQRUJDQLTXH��$1.+� �(133�� �633��
3+263+2�� �RX �GHV �J|QHV �GH �GLDJQRVWLF �GL}UHQWLHO �GH �O +33 ��&2/�$�� �&2/�$�� �37+�5� �37+�5� �71)65)��$� �62;�� �)*)5��� � �7URLV �FULW|UHV �GH
V}Y}ULW}�RQW�}W}�DQDO\V}V���WDX[�GH�3$/��xJH�DX�GLDJQRVWLF�HW�SU}VHQFH�GH�IUDFWXUHV��SRXU����613�GH�OD�V}TXHQFH�FRGDQWH�HW���613�GH�OD�U}JLRQ
� 875�GX�J|QH�$/3/�

/HV�U}VXOWDWV�PRQWUHQW�GHV�DVVRFLDWLRQV�VLJQL®FDWLYHV�HQWUH�FHUWDLQV�GH�FHV�YDULDQWV�HW�OHV�FULW|UHV�GH�V}Y}ULW}�}WXGL}V��QRWDPPHQW�

�����������/H�YDULDQW�F�����&�!�*�GX�J|QH�&2/�$���FRPELQ}�v�O XQ�RX�O DXWUH�GHV��YDULDQWV�GX�J|QH�633���F����7�!�&�RX�F����&�!�7��HVW�DVVRFL}�v�XQ
ULVTXH�SOXV�}OHY}�G DYRLU�GHV�3$/�EDVVHV�GDQV�OHV���JURXSHV�

�����������/H�YDULDQW�F����7�!�&���S ��GX�J|QH�$/3/��HVW�DVVRFL}�v�XQ�ULVTXH�GH�3$/�EDVVHV�GDQV�OH�JURXSH�GHV�K}W}UR]\JRWHV�$/3/

�����������/HV�YDULDQWV�633��F����7�!�&�HW�F����&�!�7��FRPELQ}V�DX[�YDULDQWV�71)56)��$�F����&�!�7�HW�F����$�!�&�VRQW�DVVRFL}V�v�XQ�ULVTXH�}OHY}�GH
IUDFWXUHV�

�����������/H�YDULDQW�GX�J|QH�$1.+�F����&�!�7�FRPELQ}�DX[�YDULDQWV�FKU����������&�7�RX�FKU����������&�*�VLWX}V�HQ�� �GX�J|QH�$/3/��HVW�DVVRFL}�v
XQ�xJH�SOXV�SU}FRFH�GHV�V\PSW�PHV�

$XFXQ�GHV�YDULDQWV�DQDO\V}V�Q D�PRQWU}�G DVVRFLDWLRQ�VLJQL®FDWLYH�DYHF�OHV���FULW|UHV�GH�V}Y}ULW}�HQVHPEOH�

0DOJU}�OD�SHWLWH�WDLOOH�GH�OD�FRKRUWH�}WXGL}H��FDUDFW}ULVWLTXH�GHV�PDODGLHV�UDUHV��QRXV�PRQWURQV�LFL�OD�IDLVDELOLW}�GH�OD�P}WKRGH�XWLOLV}H�TXL�SHUPHW
QRQ�VHXOHPHQW�GH�G}WHFWHU�GHV�DVVRFLDWLRQV�VLPSOHV�DYHF�GHV�S�YDOXHV�VLPLODLUHV�DX[�P}WKRGHV�VWDWLVWLTXHV�FODVVLTXHV��PDLV�DXVVL�GHV�DVVRFLDWLRQV
PXOWLSOHV�U}VXOWDQW�GH�OD�FRPELQDLVRQ�GH�SOXVLHXUV�YDULDQWV�

/D�FRPSDUDLVRQ�DYHF�OHV�P}WKRGHV�FODVVLTXHV�VHUD�SU}VHQW}H�HW�OHV�OLPLWHV�GLVFXW}HV�

&H�WUDYDLO�D�}W}�VRXWHQX�®QDQFL|UHPHQW�SDU�$OH[LRQ�3KDUPDFHXWLFDOV

3LlFH�MRLQWH���DEVWUDFW�DVVLVHV�GH�J}Q}WLTXH�GRF[



21&2*c1c7,48( 02/.$�6(%$,

���������0XWDWLRQV�FRQVWLWXWLRQQHOOHV�GH�OxRQFRJlQH�0(7���SDUWLFXODULWmV�GX�SKmQRW\SH�FOLQLTXH�HW�WXPRUDO�GDQV�OD�SRSXODWLRQ
IUDQkDLVH

$XWHXUV��

0ROND�6(%$,������'DYLG�78/$61(������6DQGULQH�&$3872������9LUJLQLH�9(5.$55(������6HYHULQH�$'$06������6\OYLH�&+$89,1������&KULVWLQH�0$8*$5'
�����2OLYLHU�&$521������0DULQH�*8,//$8'�%$7$,//(������3DVFDOLQH�%(57+(7������<YHV�-HDQ�%,*121������-HDQ�&+,(6$�������7KLHUU\�)5(%285*������
6RSKLH�*,5$8'�������6RSKLH�/(-(81(�������-HDQ�0DUF�/,0$&+(5�������+HOHQH�&$1121,�������6RSKLH�'(9($8;�������6W}SKDQH�5,&+$5'�������(WLHQQH
528/($8����

���6HUYLFH�GH�J}Q}WLTXH�GHV�WXPHXUV��*XVWDYH�52866<��9LOOHMXLI��)UDQFH
���&156�805������,QVWLWXW�GH�%LRORJLH�GH�/LOOH�,QVWLWXW�3DVWHXU�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���6HUYLFH�G
$QDWRPLH�HW�GH�F\WRORJLH�SDWKRORJLTXHV��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�GHV�WXPHXUV��*XVWDYH�52866<��3DULV��)UDQFH
���6HUYLFH�G
RQFRJ}Q}WLTXH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�G
RQFRJ}Q}WLTXH��*XVWDYH�52866<��9LOOHMXLI��)UDQFH
���2QFRJ}Q}WLTXH�FOLQLTXH��&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�P}GLFDOH�XQLW}�G
RQFRJ}Q}WLTXH��&/&&�-HDQ�3HUULQ��&OHUPRQW�)HUUDQG��)UDQFH
����8QLW}�GH�J}Q}WLTXH�P}GLFDOH�HW�F\WRJ}Q}WLTXH��&+8�GH�1�PHV�+�SLWDO�&DU}PHDX��1�PHV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH���&+8�GH�5RXHQ��5RXHQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH���&+8�GH�/\RQ�+&/�*+�(VW��/\RQ��)UDQFH
����6HUYLFH�G
RQFRJ}Q}WLTXH��&+8�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G
RQFRORJLH��+�SLWDO�3DVWHXU�+�SLWDX[�FLYLOV�GH�&ROPDU��&ROPDU��)UDQFH
����6HUYLFH�G
RQFRJ}Q}WLTXH��$3�+0�0DUVHLOOH��0DUVHLOOH��)UDQFH
����5}VHDX�1DWLRQDO�SRXU�&DQFHUV�5DUHV�GH�O
$GXOWH�35(',5��+�SLWDO�GH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���PXWDWLRQV�FRQVWLWXWLRQQHOOHV��RQFRJ|QH�0(7��SRSXODWLRQ�IUDQ{DLVH��SK}QRW\SH�FOLQLTXH�HW�WXPRUDO�SDUWLFXOLHU

5mVXPm��

,QWURGXFWLRQ

/HV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GH�O RQFRJ|QH�0(7��10B�������������VRQW�DVVRFL}HV�DX[�FDUFLQRPHV�SDSLOODLUHV�GX�UHLQ�W\SH�,��.73���VRXYHQW
PXOWLSOHV�HW�ELODW}UDX[���,O�V DJLW�SULQFLSDOHPHQW�GH�PXWDWLRQV�IDX[�VHQV��DFWLYDWULFHV�GX�GRPDLQH�W\URVLQH�NLQDVH�GH�OD�SURW}LQH�F�0(7�

/HV�REMHFWLIV�GH�FH�WUDYDLO�}WDLHQW�G }YDOXHU�OD�SU}YDOHQFH�GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GX�J|QH�0(7�HQ�)UDQFH��GH�G}FULUH�OHV�FDUDFW}ULVWLTXHV
G}PRJUDSKLTXHV�HW�WXPRUDOHV�DVVRFL}HV�HW�G }WXGLHU�OD�SDWKRJ}QLFLW}�GHV�YDULDQWV�UDUHV�GH�VLJQL®FDWLRQ�LQFRQQXH��96,��UHWURXY}V�

3DWLHQWV�HW�0mWKRGHV

'HSXLV�SOXV�GH����DQV��OHV�GHPDQGHV�G DQDO\VH�FRQVWLWXWLRQQHOOH�GX�J|QH�0(7�RQW�}W}�FHQWUDOLV}HV�HQ�)UDQFH�FH�TXL�QRXV�D�SHUPLV�GH�U}DOLVHU�XQH
}WXGH�GHVFULSWLYH�U}WURVSHFWLYH�HQ�V}OHFWLRQQDQW�XQLTXHPHQW�OHV��SDWLHQWV�SU}VHQWDQW�XQ�.73�������FDV�LQGH[�HW���DSSDUHQW}V�DWWHLQWV��'L}UHQWHV
WHFKQLTXHV�G H[SORUDWLRQ�RQW�}W}�DGRSW}HV��V}TXHQ{DJH�6$1*(5��T3&5�+50�HW�V}TXHQ{DJH�v�KDXW�G}ELW�

5mVXOWDWV

/D�SU}YDOHQFH�GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GX�J|QH�0(7�FKH]�OHV�FDV�LQGH[�}WDLW�GH��������������7URLV�PXWDWLRQV�G}Mv�G}FULWHV�GX�GRPDLQH
W\URVLQH�NLQDVH�RQW�}W}�UHWURXY}HV���F�����$�!�*��S�+LV����$UJ���F�����*�!�$��S�9DO����,OH��HW�F�����$�!�*��S�7\U����&\V�������GHV�FDV�LQGH[
}WDLHQW�SRUWHXUV�G XQ��96,��/ }WXGH�}WDLW�QRUPDOH�FKH]�����FDV�LQGH[�������

3RXU�OHV�FDV�PXW}V��OH�.73��}WDLW�PDMRULWDLUHPHQW��ELODW}UDO�������HW�PXOWLIRFDO��������(Q�O DEVHQFH�GH�PXWDWLRQ��OD�WXPHXU�}WDLW��XQLODW}UDOH��������
HW�XQLTXH����������/HV�SDWLHQWV�PXW}V�SU}VHQWDLHQW�XQ�DQW}F}GHQW�IDPLOLDO�GH�FDQFHU�GX�UHLQ�GDQV�����GHV�FDV�FRQWUH�����FKH]�OHV�FDV�QRQ�PXW}V�
,O�Q \�DYDLW�SDV�GH�GL}UHQFH�VLJQL®FDWLYH�GDQV�O xJH�DX�GLDJQRVWLF�GH�OD�WXPHXU�HQWUH�OHV�GHX[�JURXSHV�

$X �WRWDO� �LO �\ �DYDLW ��� �96, �GL}UHQWV � �GRQW �TXDWUH �IDX[�VHQV �VXU �OH �GRPDLQH �W\URVLQH �NLQDVH� �TXDWUH �IDX[�VHQV � �VXU �OH �GRPDLQH �6(0$� � �GHX[
GXSOLFDWLRQV�GHV�H[RQV���v����HW�GHX[�96,�LQWURQLTXHV���

/H�96,�F�����7�!�&��S�/HX����6HU���GX�GRPDLQH�W\URVLQH�NLQDVH��D�}W}�UHWURXY}�FKH]�TXDWUH�FDV�LQGH[��8Q�.73��}WDLW�SU}VHQW�GDQV�OD�IUDWULH�GH�GHX[
FDV��/ }WXGH�LQ�VLOLFR�GX�YDULDQW�OH�FODVVDLW�HQ�SDWKRJ|QH��/HV�WXPHXUV�DVVRFL}HV�}WDLHQW�ELODW}UDOHV�������HW�PXOWLIRFDOHV��������&H�96,�D�}W}�UHWURXY}
VXU�GHX[�WXPHXUV�DYHF�XQH�SHUWH�GH�O K}W}UR]\JRWLH�HQ�IDYHXU�GX�YDULDQW�SDU�JDLQ�GH�O DOO|OH�PXW}��8QH�}WXGH�IRQFWLRQQHOOH�HVW�HQ�FRXUV�SRXU�FODVVHU
G}®QLWLYHPHQW�OH�96,�F�����7�!�&�

&RQFOXVLRQ

/D �FODVVL®FDWLRQ �GHV �PXWDWLRQV �IDX[�VHQV �GHV �RQFRJ|QHV �HVW �GL°FLOH �VDQV �}WXGH �IRQFWLRQQHOOH �DVVRFL}H� �'DQV �OH �FDV �GHV �.73� �SDU �PXWDWLRQ
DFWLYDWULFH�GX�J|QH�0(7��OHV�FULW|UHV�FOLQLTXHV�HW�WXPRUDX[�VRQW�WU|V�FDUDFW}ULVWLTXHV��/H�SK}QRW\SH�REVHUY}�HVW�GRQF�XQ�DUJXPHQW�LPSRUWDQW�GDQV
OH�FODVVHPHQW�GHV�96,��3RXU�OH�YDULDQW�F�����7�!�&��OHV�GRQQ}HV�VRQW�FRQYHUJHQWHV�SRXU�OH�UHQGUH�FRPPH�YDULDQW�G}O}W|UH�DYHF�O }YDOXDWLRQ
IRQFWLRQQHOOH�GX�YDULDQW�



1(852*c1c7,48( /\VH�58$8'

���������/HV�PXWDWLRQV�$3�%��SHXYHQW�HOOHV�LQGXLUH�XQH�K\SHUVHQVLELOLWm�GHV�KLSSRFDPSHV�DX[�FULVHV�ImEULOHV�"

$XWHXUV��

/\VH�58$8'���������6LPRQ�6$0$$1������6}YHULQH�'581$7���������1DWKDOLH�/23(=������0RQLTXH�(/�0$/(+������6W}SKDQH�$89,1���������6DQGULQH
3$66(0$5'�������

���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
�����8QLYHUVLW}�GH�3DULV��1HXURGLGHURW��,QVHUP��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���6HUYLFH�GH�QHXURORJLH�S}GLDWULTXH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���6HUYLFH�G
LPDJHULH�S}GLDWULTXH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH

0RWV�FOHIV���$3�%���VFO}URVH�P}VLDOH��KLSSRFDPSH��FULVHV�I}EULOHV��SDUDSO}JLH�VSDVWLTXH�K}U}GLWDLUH

5mVXPm��

/H�J|QH�$3�%���ORFDOLV}�HQ��S�����FRGH�SRXU�XQH�VRXV�XQLW}�GX�FRPSOH[H�$3��LPSOLTX}�GDQV�OH�FLEODJH�GH�SURW}LQHV�GX�U}VHDX�WUDQV�*ROJLHQ�DX
V\VW|PH�HQGRVRPDO�O\VRVRPDO��$�O KHXUH�DFWXHOOH�����SDWLHQWV�LVVXV�GH����IDPLOOHV�RQW�}W}�UDSSRUW}V�DYHF�GHV�YDULDQWV�SDWKRJ}QLTXHV�KRPR]\JRWHV
RX�K}W}UR]\JRWHV�FRPSRVLWHV�GH�$3�%���&HWWH�SDWKRORJLH�UDUH�GX�QHXURG}YHORSSHPHQW��FRQQXH�DXVVL�VRXV�OH�QRP�GH�63*����HVW�}YRTX}H�GHYDQW
XQH�K\SRWRQLH��XQ�UHWDUG�GH�G}YHORSSHPHQW�SV\FKRPRWHXU�HW�GHV�FULVHV�G }SLOHSVLH�YDUL}HV��FULVHV�I}EULOHV��SDUWLHOOHV��J}Q}UDOLV}HV�WRQLFR�FORQLTXHV
RX�P\RFORQLTXHV��GDQV�OHV���SUHPL|UHV�DQQ}HV�GH�YLH��/ DSSDULWLRQ�G XQH�SDUDSO}JLH�VSDVWLTXH�SURJUHVVLYH��J}Q}UDOHPHQW�DSU|V���DQV�HW�G XQH
G}®FLHQFH�LQWHOOHFWXHOOH�PRG}U}H�v�V}Y|UH��VLJQHQW�OH�GLDJQRVWLF��/ LPDJHULH�DLGH�SHX�DX�GLDJQRVWLF��PRQWUDQW�XQ�FRUSV�FDOOHX[�®Q�DYHF�UHWDUG�GH
P\}OLQLVDWLRQ�HW�YHQWULFXORP}JDOLH�

1RXV�UDSSRUWRQV�OH�FDV�G XQ�QRXUULVVRQ�TXL�V HVW�SU}VHQW}�DYHF�XQ�UHWDUG�GH�G}YHORSSHPHQW��SOXVLHXUV�FULVHV�I}EULOHV�v�SDUWLU�GH���PRLV��&H�MHXQH
JDU{RQ�D�WDUGLYHPHQW�G}YHORSS}�XQH�SDUDSO}JLH�VSDVWLTXH�v�O xJH�GH���DQV��8Q�QRXYHDX�YDULDQW�QRQ�VHQV�KRPR]\JRWH�F����$�!�7��S�/\V�����GDQV
O H[RQ���GH�$3�%��D�}W}�LGHQWL®}�SDU�V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ��FRPSDWLEOH�DYHF�VRQ�DWWHLQWH�FOLQLTXH�

1RXV�QRXV�VRPPHV�LQW}UHVV}V�v�O }SLOHSVLH�GH�FH�MHXQH�JDU{RQ��&HWWH�}SLOHSVLH�D�G}EXW}�SDU�XQH�SUHPL|UH�FULVH�I}EULOH�J}Q}UDOLV}H�v����PRLV�SXLV
SOXVLHXUV�FULVHV�J}Q}UDOLV}HV�WRXMRXUV�HQ�FRQWH[WH�I}EULOH�HW�XQ�}WDW�GH�PDO�}SLOHSWLTXH�v���DQV��,O�D�}W}�WUDLW}�SDU�DFLGH�YDOSURLTXH��/HV�FRQWU�OHV�,50
VXFFHVVLIV�RQW�PRQWU}�XQH�VFO}URVH�KLSSRFDPSLTXH�

$�QRWUH�FRQQDLVVDQFH��O DVVRFLDWLRQ�HQWUH�OHV�PXWDWLRQV�$3�%��HW�OD�VFO}URVH�P}VLDOH�KLSSRFDPSLTXH�Q D�MDPDLV�}W}�UDSSRUW}H��PDOJU}�OD�YLQJWDLQH
GH�FDV�UDSSRUW}V��&HSHQGDQW��GHV�DQRPDOLHV�GH�IRUPH�GH�O KLSSRFDPSH�RQW�}W}�G}FULWHV�FKH]���SDWLHQWV��8QH�FRUU}ODWLRQ�HQWUH�FULVHV�I}EULOHV�HW
VFO}URVH �KLSSRFDPSLTXH �D �}W} �LGHQWL®} �LO �\ �D �G}Mv �SOXVLHXUV �DQQ}HV� �1RXV �PRQWURQV �LFL �TXH �FHWWH �DVVRFLDWLRQ �HQWUH �FULVHV �I}EULOHV �HW �VFO}URVH �GH
O KLSSRFDPSH�H[LVWH�FKH]�OHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQ�$3�%��

1RXV�VRXKDLWRQV�FROODERUHU�VXU�FH�VXMHW�DYHF�G DXWUHV�}TXLSHV�TXL�VXLYHQW�GHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQ�$3�%��



21&2*c1c7,48( &DWKHULQH�9(50$87

���������2SWLPLVDWLRQ�GX�FRQVHLO�JmQmWLTXH�FKH]�GHV�SDWLHQWV�VXVSHFWmV�GH�V\QGURPH�GH�/\QFK�VDQV�PXWDWLRQ�FRQVWLWXWLRQQHOOH
LGHQWLzmH��JUiFH�h�OD�UHFKHUFKH�GH�PXWDWLRQV�VRPDWLTXHV�GHV�JlQHV�005

$XWHXUV��

&DWKHULQH�9(50$87������0LFKHO�&5(3,1������7RQLR�/29(&&+,2������&DWK\�)/$0(17������'HQLV�%2,',1������/DXULDQH�%5,2,6������1RUD�%28&(77$�����
6RSKLH�/HMHXQH������$IDQH�%5$+,0,������6WHSKDQH�&$77$1������1HOO\�'HZXOI������&KU\VWHOOH�&2/$6������)ORUHQFH�&RXOHW������+}O|QH�6&+867(5�����
6\OYLH�0$12895,(5������)ORUHQFH�5(1$8'������0DULH�3LHUUH�%XLVLQH������-XOLH�/HFOHUF����

���2QFRORJLH�HW�*}Q}WLTXH�0RO}FXODLUH��&+8�/LOOH��/LOOH��)UDQFH
���2QFRJ}Q}WLTXH�0RO}FXODLUH��,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��/LOOH��)UDQFH
���*}Q}WLTXH�&OLQLTXH��*X\�)RQWDLQH���&+8�/LOOH��/LOOH��)UDQFH
���*}Q}WLTXH�&OLQLTXH��&+8�/LOOH��/LOOH��)UDQFH
���2QFRJ}Q}WLTXH�&OLQLTXH��-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��,QVWLWXW�&XULH��8QLYHUVLW}�GH�5HFKHUFKH�3DULV�6FLHQFHV�HW�/HWWUHV��3DULV��)UDQFH��3DULV��)UDQFH
���/DERUDWRLUH�G
RQFRJ}Q}WLTXH��8QLW}�IRQFWLRQQHOOH�G
2QFRJ}Q}WLTXH��'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�3DULV�*+�/D�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���8QLW}�G 2QFRJ}Q}WLTXH��&/&&�3DXO�6WUDXVV��6WUDVERXUJ���6WUDVERXUJ��)UDQFH
���,QVWLWXW�GH�3DWKRORJLH��&HQWUH�GH�%LRORJLH�3DWKRORJLH��/LOOH��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�/\QFK��DQDO\VH�VRPDWLTXH��V}TXHQ{DJH�KDXW�G}ELW��3&5�GLJLWDOH

5mVXPm��

/D�FDUDFW}ULVDWLRQ�GX�SK}QRW\SH�WXPRUDO��RX�SK}QRW\SH�06,��0LFUR6DWHOOLWH�,QVWDELOLW\��MRXH�XQH�SODFH�FHQWUDOH�GDQV�OD�VWUDW}JLH�GLDJQRVWLTXH�GX
V\QGURPH�GH�/\QFK��(Q�HHW��OD�SU}VHQFH�G
XQH�LQVWDELOLW}�PLFURVDWHOOLWDLUH�FRPELQ}H�v�OD�SHUWH�G H[SUHVVLRQ�GH�SURW}LQH�V��005�HVW�WU|V�}YRFDWULFH
GX�GLDJQRVWLF�GH�V\QGURPH�GH�/\QFK��VHFRQGDLUH�v�XQH�YDULDWLRQ�SDWKRJ|QH�FRQVWLWXWLRQQHOOH�G XQ�J|QH�005��0LV0DWFK�5HSDLU���G|V�ORUV�TXH
O K\SRWK|VH�G XQH�K\SHUP}WK\ODWLRQ�ELDOO}OLTXH�VRPDWLTXH�GX�SURPRWHXU�GX�J|QH�0/+��D�}W}�}OLPLQ}H��1}DQPRLQV��SRXU�FHUWDLQV�SDWLHQWV��DXFXQH
YDULDWLRQ �SDWKRJ|QH �Q HVW �LGHQWL®}H� �HW �OH �GLDJQRVWLF �GH �V\QGURPH �GH �/\QFK �QH �SRXYDQW �~WUH �H[FOX� �FHV �SDWLHQWV �HW �OHXUV �DSSDUHQW}V �VRQW
J}Q}UDOHPHQW�FRQWUDLQWV�v�XQH�VXUYHLOODQFH�FOLQLTXH��3RXU�FHV�SDWLHQWV��O DQDO\VH�WXPRUDOH�GHV�J|QHV�005�SU}VHQWH�XQ�LQW}U~W�PDMHXU��FDU�HOOH
SHUPHW �GH �FRQFOXUH �v �XQH �WXPHXU �VSRUDGLTXH �ORUVTXH �GHX[ �}Y|QHPHQWV �SDWKRJ|QHV �VRQW �LGHQWL®}V� �UHVSRQVDEOHV �G XQH �LQDFWLYDWLRQ �ELDOO}OLTXH
VRPDWLTXH�G XQ�J|QH�005�H[SOLTXDQW�OH�SK}QRW\SH�06,��&HFL�SHUPHW�DORUV�G H[FOXUH�OH�GLDJQRVWLF�GH�V\QGURPH�GH�/\QFK�HW�GH�OHYHU�OD�VXUYHLOODQFH�
$ �O LQYHUVH� � �O DEVHQFH �G LGHQWL®FDWLRQ �GH �GHX[ �}Y|QHPHQWV �SDWKRJ|QHV �RX �SUREDEOHPHQW �SDWKRJ|QHV �RULHQWH �YHUV �O H[LVWHQFH �G XQH �DQRPDOLH
FRQVWLWXWLRQQHOOH�QRQ�G}WHFW}H�SDU�OHV�WHFKQLTXHV�FRQYHQWLRQQHOOHV��1RXV�DYRQV�DQDO\V}��SDU�V}TXHQ{DJH�KDXW�G}ELW��3&5�PXOWLSOH[�$PSOL6HT��,RQ
7RUUHQW� �7KHUPR)LVKHU �6FLHQWL®F�� � ��� �WLVVXV �WXPRUDX[ �GH �SDWLHQWV �SU}VHQWDQW �XQH �WXPHXU �GH �SK}QRW\SH �06, �VDQV �PXWDWLRQ �FRQVWLWXWLRQQHOOH
LGHQWL®}H�GDQV �OHV �J|QHV �005� �1RV �U}VXOWDWV �RQW �SHUPLV �G LGHQWL®HU �OHV �GHX[�}Y}QHPHQWV �v �O RULJLQH �GH�O LQDFWLYDWLRQ �ELDOO}OLTXH�G XQ�J|QH�005
GDQV������Q ����GHV�FDV�DQDO\V}V��&KH]�FHV�SDWLHQWV��QRXV�DYRQV�SRXUVXLYL�OHV�LQYHVWLJDWLRQV�SDU�XQH�DQDO\VH�FLEO}H�v�OD�UHFKHUFKH�GH�FHV
}Y|QHPHQWV�GDQV�OH�VDQJ�RX�HW�OH�WLVVX�FROLTXH�VDLQ�SRXU�H[SORUHU�O K\SRWK|VH�G XQH�YDULDWLRQ�HQ�PRVD�TXH�v�WDX[�IDLEOH�QRQ�G}WHFW}H�SDU�OHV
SLSHOLQHV�ELRLQIRUPDWLTXHV�G}GL}V�DX[�DQDO\VHV�FRQVWLWXWLRQQHOOHV��3RXU����G HQWUH�HX[��QRXV�DYRQV�YRXOX�G}WHUPLQHU�VL�OD�WHFKQLTXH�GH�3&5�GLJLWDOH
DP}OLRUDLW�OD�VHQVLELOLW}�GH�G}WHFWLRQ�G XQH�SRWHQWLHOOH�YDULDWLRQ�HQ�PRVD�TXH�v�WDX[�WU|V�IDLEOH��(Q�FRQFOXVLRQ��OHV�DQDO\VHV�VRPDWLTXHV�SHUPHWWHQW
G DGDSWHU �OD �SULVH �HQ �FKDUJH �GHV �SDWLHQWV �VXVSHFWV �GH �V\QGURPH �GH �/\QFK �VDQV �PXWDWLRQ �FRQVWLWXWLRQQHOOH �LGHQWL®}H �HW �G DP}OLRUHU �OH �FRQVHLO
J}Q}WLTXH��

3LlFH�MRLQWH���DVVLVHV����B&9HUPDXWB��RFW�GRF



1(852*c1c7,48( 7KRPDV�%285*(521

���������6+$1.23$7+,(6�IURP�PHFKDQLVPV�WR�WUHDWPHQWV

$XWHXUV��

5LFKDUG�'HORUPH������&ODLUH�/HEORQG������)UHGG\�&OLTXHW������(ORGLH�(\������.HYLQ�0RX]DW������$QQH�%LWRQ������0\ULDP�5DFKLG������(OLVDEHWK�9HUS\�����
$OH[DQGUH�0DWKLHX������)ORUHQFH�&DPSDQD������-XOLHQ�)XPH\������$PDXU\�9D\VVH������5REHUWR�7RUR������*XLOODXPH�'XPDV������$QQD�0DUXDQL�����
)UHGHULTXH�$PVHOOHP������$OLQH�/HIHEYUH������$QQH�%RODQG������-HDQ�)UDQ{RLV�'HOHX]H������6HUJH�/XPEURVR������$QQH�&ODXGH�7DEHW������7KRPDV
%RXUJHURQ����

�����+RSLWDO�5REHUW�'HEU}�$3+3��3$5,6��)UDQFH
���1HXURVFLHQFH��,QVWLWXW�3DVWHXU��3$5,6��)UDQFH
���)DFXOW}�GH�0}GHFLQH�0RQWSHOOLHU�1�PHV��)DFXOW}�GH�0}GHFLQH�0RQWSHOOLHU�1�PHV��1LPHV��)UDQFH
���&�%,��,QVWLWXW�3DVWHXU��3$5,6��)UDQFH
�����&HQWUH�1DWLRQDO�5HFKHUFKH�*}QRPLTXH�+XPDLQH��(YU\��)UDQFH

0RWV�FOHIV���$XWLVP��3KHODQ�0F'HUPLG�V\QGURPH��6+$1.�

5mVXPm��

,QWURGXFWLRQ��7KH�6+$1.�SURWHLQ�IDPLO\�LV�FRPSRVHG�RI�WKUHH�SURWHLQV�6+$1.�����ZKLFK�DUH�V\QDSWLF�VFDROGLQJ�SURWHLQV�ORFDWHG�DW�JOXWDPDWHUJLF
V\QDSVHV��0XWDWLRQV�LQ�DOO�6+$1.�JHQHV�KDYH�EHHQ�DVVRFLDWHG�ZLWK�QHXURGHYHORSPHQWDO�GLVRUGHUV��1''���EXW�ZLWK�D�JUDGLHQW�RI�FRJQLWLYH�VHYHULW\�
6+$1.��PXWDWLRQV�DUH�DVVRFLDWHG�ZLWK�DXWLVP�ZLWKRXW�LQWHOOHFWXDO�GLVDELOLW\��,'���6+$1.��PXWDWLRQV�DUH�DVVRFLDWHG�ZLWK�DXWLVP�DQG�PLOG�FRJQLWLYH
GH®FLWV�DQG�6+$1.��PXWDWLRQV�FDXVH�,'�RU�VSHHFK�GH®FLWV�DVVRFLDWHG�ZLWK�DXWLVP�LQ�!�����RI�WKH�FDVHV��6+$1.��SRLQW�PXWDWLRQV�RU�GHOHWLRQV�DUH
GHWHFWHG�LQ������RI�SDWLHQWV�ZLWK�DXWLVP�DQG�,'��7KH�JHQH�LV�RQ�FKURPRVRPH���T������D�UHJLRQ�GHOHWHG�LQ�SDWLHQWV�VXHULQJ�IURP�3KHODQ�0F'HUPLG
V\QGURPH��306���FKDUDFWHUL]HG�E\�,'��VHYHUH�ODQJXDJH�GH®FLW��G\VPRUSKLF�IHDWXUHV�DQG�IUHTXHQWO\�DXWLVP���!�������5HPDUNDEO\��GH�QRYR�6+$1.�
PXWDWLRQV�ZHUH�DOVR�GHWHFWHG�LQ�SDWLHQWV�ZLWK�VFKL]RSKUHQLD�DQG�ELSRODU�GLVRUGHUV��EXW�WKH�SUHYDOHQFH�RI�WKHVH�PXWDWLRQV�UHPDLQV�WR�EH�EHWWHU
HVWLPDWHG��,Q�RUGHU�WR�GHYHORS�EHWWHU�GLDJQRVWLF�DQG�QHZ�WUHDWPHQWV��RXU�FROODERUDWLYH�JURXSV�LQYHVWLJDWH�6+$1.23$7+,(6�IURP�SDWLHQWV�WR�PRXVH
PRGHOV�

�

5HVXOWV��)RU�SDWLHQWV�FDUU\LQJ�6+$1.��SRLQW�PXWDWLRQV�RU���T�����GHOHWLRQV��ZH�®UVW�K\SRWKHVL]HG�WKDW�WKHLU�V\PSWRP�KHWHURJHQHLW\�FRXOG�EH�GXH
WR�DGGLWLRQDO�PXWDWLRQV��:H�WKHUHIRUH�SHUIRUPHG�WKH�ZKROH�JHQRPH�VHTXHQFH��:*6��RI����SDWLHQWV�ZLWK�6+$1.��SRLQW�PXWDWLRQV�GHOHWLRQV��7KLV
SLORW�VWXG\�RQ�D�UHODWLYHO\�VPDOO�VDPSOH�FRXOG�DOUHDG\�LGHQWLI\�PXOWLSOH�KLWV�LQFOXGLQJ�RQH�SDWLHQW�ZLWK�D�GH�QRYR�PXWDWLRQ�RI�WKH�0('��/�JHQH��7KH
FRPSOHWH�OLVW�RI�WKH�PRVW�UHOHYDQW�PXOWLSOH�KLWV�DV�ZHOO�DV�WKH�FRPSXWDWLRQ�RI�WKH�SRO\JHQLF�VFRUHV�RI�WKH�SDWLHQWV�IRU�$6'�ZLOO�EH�SUHVHQWHG��:H�WKHQ
FKDUDFWHUL]HG�WKH�EHKDYLRU�RI�WKH�6KDQN��PXWDQW�PLFH�DW������DQG����PRQWKV�RI�DJH��7KH�PDOH�DQG�WKH�IHPDOH�PLFH�GLVSOD\�H[FHVVLYH�JURRPLQJ
WKDW�H[DFHUEDWHV�ZLWK�WKH�DJLQJ�RI�WKH�DQLPDO��51$VHT�SHUIRUPHG�RQ�GLHUHQW�EUDLQ�UHJLRQV�RI�DGXOW�PDOH�PLFH�UHYHDOHG�WKDW�ZKLOH�WKH�FRUWH[��WKH
KLSSRFDPSXV�DQG�WKH�FHUHEHOOXP�GLVSOD\�IHZ�JHQHV�GLHUHQWLDOO\�H[SUHVVHG��WKH�VWULDWXP�GLVSOD\V�D�PDVVLYH�FKDQJH�RI�LWV�WUDQVFULSWRPH��7KH�JHQHV
GLHUHQWLDOO\ �H[SUHVVHG �ZLOO �EH �SUHVHQWHG �DQG �WKHLU �UROH �RQ �WKH �H[FHVVLYH �JURRPLQJ �RI �WKH �PLFH �ZLOO �EH �GLVFXVVHG� �)LQDOO\� �ZH �ZLOO �SUHVHQW �WKH
IUDPHZRUN�RI�D�QHZ�FOLQLFDO�WULDO�WKDW�ZLOO�EH�ODXQFKHG�LQ������XVLQJ�OLWKLXP�LQ�SDWLHQWV�ZLWK�DXWLVP�FDUU\LQJ�6+$1.��SRLQW�PXWDWLRQV�GHOHWLRQV��

&RQFOXVLRQ��2XU�FROODERUDWLYH�JURXS�LQYHVWLJDWH�6+$1.23$7+,(6�DW�GLHUHQW�OHYHOV�IURP�JHQHV�WR�FOLQLFDO�WULDOV�DQG�D�ZHEVLWH�WR�VKDUH�WKH�GDWD
ZLWK �WKH �VFLHQWL®F �DQG �PHGLFDO �FRPPXQLW\ �ZLOO �EH �VRRQ �DYDLODEOH� �:H�DUH �QRZ�H[WHQGLQJ �WKLV �VWXG\ �WR �RWKHU �(XURSHDQ �FRXQWULHV �WR �LQFUHDVH �WKH
VWDWLVWLFDO�SRZHU�DQG�WR�LGHQWLI\�NQRZOHGJH�EDVHG�WUHDWPHQWV�IRU�6+$1.23$7+,(6��0RUH�LQIRUPDWLRQ�WR�MRLQ�WKH�FROODERUDWLYH�JURXS�FDQ�EH�IRXQG
KHUH��KWWSV���UHVHDUFK�SDVWHXU�IU�IU�SURMHFW�SKHODQ�PFGHUPLG�V\QGURPH�IURP�PHFKDQLVPV�WR�WUHDWPHQWV�
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9LUJLQLH�'25,$1

���������(WDW�GHV�OLHX[�VXU�OD�FRPPXQLFDWLRQ�GHV�UmVXOWDWV�JmQmWLTXHV�HQ�SUmQDWDO�FRQFHUQDQW�OH�FRQVHLO�JmQmWLTXH�GX�IsWXV

$XWHXUV��

9LUJLQLH�'25,$1������&}FLOH�=25'$1����

���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��&+8�GH�%RUGHDX[��%25'($8;��)UDQFH

0RWV�FOHIV���GLDJQRVWLF�SU}QDWDO��FRQVHLO�J}Q}WLTXH��FRQVHQVXV��U}VXOWDWV��&3'31

5mVXPm��

/D�FRPPXQLFDWLRQ�GHV�U}VXOWDWV�J}Q}WLTXHV�LVVXV�G XQ�GLDJQRVWLF�SU}QDWDO�HW�D\DQW�XQ�LPSDFW�XQLTXHPHQW
VXU�OH�FRQVHLO�J}Q}WLTXH�GX�I�WXV��SHXW�YDULHU�G XQ�VHUYLFH�GH�J}Q}WLTXH�v�O DXWUH��1RXV�DYRQV�PHQ}�XQH
}WXGH�SRXU�GUHVVHU�XQ�}WDW �GHV�OLHX[� �8Q�TXHVWLRQQDLUH�}OHFWURQLTXH�D�}W}�DGUHVV}�v�O HQVHPEOH�GHV
FRQVHLOOHUV�HQ�J}Q}WLTXH�IUDQ{DLV�SRXU�OHV�LQWHUURJHU�VXU�OHXUV�SUDWLTXHV�FRQFHUQDQW�OH�UHQGX�GH�U}VXOWDW�GH
GLDJQRVWLF�SU}QDWDO��'31��U}DOLV}�GDQV�OH�FDGUH�G XQ�ULVTXH�GH�PDODGLH�PRQRJ}QLTXH�RX�FKURPRVRPLTXH
FKH]�OH�I�WXV��1RXV�DYRQV�DLQVL�SX�REWHQLU�OHV�U}SRQVHV�GH����FRQVHLOOHUV�HQ�J}Q}WLTXH�H[HU{DQW�GDQV���
&HQWUHV�3OXULGLVFLSOLQDLUHV�GH�'LDJQRVWLF�3U}QDWDO��&3'31��GL}UHQWV��VXU����&3'31�IUDQ{DLV�DX�WRWDO���/RUV
G XQ�'31�GH�PDODGLH�J}Q}WLTXH�DXWRVRPLTXH�U}FHVVLYH� �����GHV�FRQVHLOOHUV �HQ�J}Q}WLTXH�LQWHUURJ}V
�UHSU}VHQWDQW�����GHV�&3'31�D\DQW�U}SRQGX��FRPPXQLTXHQW�OH�VWDWXW�J}Q}WLTXH�G K}W}UR]\JRWLH�GX�I�WXV�
'DQV�OH�FDGUH�G XQ�'31�SRXU�UHFKHUFKH�G XQH�WUDQVORFDWLRQ�LQYHUVLRQ�FKURPRVRPLTXH�IDPLOLDOH��VL�OH�I�WXV
D �XQH �IRUPXOH �FKURPRVRPLTXH �}TXLOLEU}H� ���� �GHV �FRQVHLOOHUV �HQ �J}Q}WLTXH ����� �GHV �&3'31�
FRPPXQLTXHQW�OH�VWDWXW�GX�I�WXV�YLV�v�YLV�GH�OD�WUDQVORFDWLRQ�LQYHUVLRQ�}TXLOLEU}H��/RUV�G XQ�'31�SRXU
V\QGURPH�GH�O ;�IUDJLOH������GHV�FRQVHLOOHUV�HQ�J}Q}WLTXH������GHV�&3'31��FRPPXQLTXHQW�DX�FRXSOH�OH
VWDWXW�GX�I�WXV�YLV�v�YLV�GH�OD�SU}PXWDWLRQ�� �(Q®Q��ORUV�G XQ�'31�SRXU�VLJQH�V��G DSSHO�}FKRJUDSKLTXH�V��
SRXU ���� �GHV �FRQVHLOOHUV �HQ �J}Q}WLTXH ��VRLW ���� �GHV �&3'31�� �OHV �YDULDQWV �GH �VLJQL®FDWLRQ �LQFRQQXH
LGHQWL®}V�VRQW�FRPPXQLTX}V��DX[�FRXSOHV��&H�WUDYDLO�D�SHUPLV�XQ�}WDW�GHV�OLHX[�VXU�OHV�SUDWLTXHV�HQ�)UDQFH
FRQFHUQDQW�OD�FRPPXQLFDWLRQ�GH�FHV�U}VXOWDWV�J}Q}WLTXHV�TXL�Q RQW�SDV�G LPSDFW�VXU�O }YROXWLRQ�GH�OD
JURVVHVVH��PDLV�XQLTXHPHQW�VXU�OH�FRQVHLO�J}Q}WLTXH�IXWXU�GX�I�WXV��1RXV�H[SRVHURQV�OHV�DUJXPHQWV�GH
FHV�GL}UHQWHV�SRVLWLRQV��FRQVHLO�J}Q}WLTXH�GX�IXWXU�HQIDQW��U}VXOWDW�FRPSOHW�QRW}�VXU�OH�FRPSWH�UHQGX�GX
ODERUDWRLUH�YV��DXWRQRPLH�GX�IXWXU�HQIDQW�HW�DEVHQFH�G LQGLFDWLRQ�P}GLFDOH���/HV�U}VXOWDWV�GH�FHWWH�}WXGH
SRXUUDLHQW �SHUPHWWUH �XQH �U}¯H[LRQ �QDWLRQDOH �HW �XQ �FRQVHQVXV �SRXU �XQH �SULVH �HQ �FKDUJH �KRPRJ|QH �GHV
FRXSOHV�VXU�OH�WHUULWRLUH�IUDQ{DLV�

3LlFH�MRLQWH���(WDW�GHV�OLHX[�VXU�OD�FRPPXQLFDWLRQ�GHV�U}VXOWDWV�J}Q}WLTXHV�HQ�SU}QDWDO�FRQFHUQDQW�OH�FRQVHLO�J}Q}WLTXH�GX�I�WXV�GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 9,5*,1,(�&$50,*1$&

���������6SHFWUH�SKmQRW\SLTXH�FXWDQm�YDVFXODLUH�HW�H[WUD�FXWDQm�GHV�PXWDWLRQV�*1$4�*1$���HQ�PRVDqTXH

$XWHXUV��

0DXG�-RUGDQ������$UWKXU�6RUOLQ������3DXO�.XHQW]���������-XOLHWWH�$OEXLVVRQ������/XFD�%RUUDGRUL������(PPDQXHOOH�%RXUUDW������2GLOH�%RXWH������1HQDG
%XNYLF������$QQH�&ODLUH�%XUV]WHMQ�������&KULVWLQH�&KLDYHULQL�������%UXQR�'HOREHO�������0DULQH�)RXUQHW�������-HKDQQH�0DUWHO�������$OLFH�*ROGHQEHUJ
������6PD�O�+DGM�5DELD�������$QWRLQH�0DK}�������$QQDEHO�0DUXDQL�������-XOLHWWH�0D]HUHHXZ�+DXWLHU�������&\ULO�0LJQRW�������)DQQ\�0RULFH�3LFDUG������
0DULH�/DXUH�0RXWDUG�������)ORUHQFH�3HWLW�������-XVWLQH�3DVWHXU�������$OLFH�3KDQ�������6DQGUD�:KDOHQ�������0DUMRODLQH�:LOOHPV�������&KULVWRSKH�3KLOLSSH
������3LHUUH�9DEUHV��������

���6HUYLFH�GH�GHUPDWRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��,16(50�������8QLYHUVLW}�GH�%RXUJRJQH�IUDQFKH�FRPW}��&+8�'LMRQ��'LMRQ��)UDQFH
���VHUYLFH�GH�*}Q}WLTXH�%LRORJLTXH���&+58�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��,16(50�805������8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���'}SDUWHPHQW�GH�%LRORJLH�HW�3DWKRORJLH�GHV�7XPHXUV��&*)/��'LMRQ��)UDQFH
���6HUYLFH�GH�GHUPDWRORJLH��+RSLWDO�XQLYHUVLWDLUH�GH�%HUQH��%HUQH��6XLVVH
���6HUYLFH�GH�GHUPDWRORJLH��&+8�3DULV�*+�6W�/RXLV�/DULERLVL|UH��3DULV��)UDQFH
���&OLQLTXH�GH�*}Q}WLTXH���&+58�/LOOH��/LOOH��)UDQFH
���VHUYLFH�GH�J}Q}WLTXH��+RSLWDO�XQLYHUVLWDLUH�GH�%DUL��%DUL��,WDOLH
����6HUYLFH�GH�GHUPDWRORJLH��&+58�GH�1DQF\��1DQF\��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+8�GH�1LFH��1LFH��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH�HW�F\WRJ}Q}WLTXH��*+�GH�O
,QVWLWXW�&DWKROLTXH�GH�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����&HQWUH�GH�U}I}UHQFH�0$*(&�0RVDLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
����VHUYLFH�GH�J}Q}WLTXH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
����&HQWUH�GH�U}I}UHQFH�0$*(&�HW�VHUYLFH�GH�GHUPDWRORJLH��+�SLWDO�1HFNHU��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+�GH�&ROPDU��&ROPDU��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+58�7URXVVHDX���&KDPEUD\��7RXUV��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+8�7RXORXVH��7RXORXVH��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�FOLQLTXH�HW�0}GLFDOH��+RSLWDO�$UPDQG�7URXVVHDX��$3+3��3DULV��)UDQFH
����6HUYLFH�GH�1HXURS}GLDWULH���8QLW}�GH�QHXURS}GLDWULH�HW�SDWKRORJLH�GX�G}YHORSSHPHQW��&+8�3DULV�(VW���+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX�
$3+3��3DULV��)UDQFH
����&OLQLTXH�GH�*}Q}WLTXH��*X\�)RQWDLQH����&HQWUH�GH�U}I}UHQFH�&/$'��&+58�/LOOH��/LOOH��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
����6HUYLFH�GH�1}SKURORJLH�5KXPDWRORJLH�'HUPDWRORJLH��+&/�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�FOLQLTXH�HW�0}GLFDOH��&+8�3DULV�(VW���+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��$3+3��3DULV��)UDQFH
����VHUYLFH�GH�J}Q}WLTXH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLW}�IRQFWLRQQHOOH�G ,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��,16(50
������8QLYHUVLW}�GH�%RXUJRJQH��&+8�'LMRQ��'LMRQ��)UDQFH
����FHQWUH�GH�UHIHUHQFH�0$*(&�'LMRQ�0RVD�TXH��VHUYLFH�GH�GHUPDWRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���PRVD�TXHV��SURWHLQHV�*�K}W}URWULPHULTXHV��PDOIRUPDWLRQV�FDSLOODLUHV�FXWDQ}HV

5mVXPm��

/HV�PXWDWLRQV�SRVW�]\JRWLTXHV�GH�*1$4�*1$���FRGDQW�OD�VRXV�XQLW}�DOSKD�GHV�SURW}LQHV�*�K}W}URWULP}ULTXHV�VRQW�DVVRFL}HV�v�GHV�DQRPDOLHV
YDVFXODLUHV�RX�SLJPHQWDLUHV�GX�G}YHORSSHPHQW�FXWDQ}� �1RXV�DYRQV�U}WURVSHFWLYHPHQW�FDUDFW}ULV}�OH�SK}QRW\SH�GH����SDWLHQWV�SRUWHXUV�GH
PDOIRUPDWLRQV�FDSLOODLUHV�FXWDQ}HV��0&&��HW�G XQH�PXWDWLRQ�SRVW�]\JRWLTXH�GH�*1$���RX�*1$4�HQ�SHDX�DWWHLQWH��G DSU|V�OHV�GRQQ}HV�FOLQLTXHV��OHV
SKRWRJUDSKLHV��HW�XQ�TXHVWLRQQDLUH�VWDQGDUGLV}��/HV�0&&�RQW�}W}�U}SDUWLHV�HQ���DQJLRPH�SODQ��URXJH�YLI���QzYXV�URVHXV��URVH�SxOH���FXWLV�PDUPRUDWD
�U}WLFXO}���HW�QzYXV�DQ}PLTXH��/HV�SDWLHQWV�DYHF�DQRPDOLHV�YDVFXODLUH�HW�SLJPHQWDLUHV��SKDFRPDWRVH�SLJPHQWR�YDVFXODLUH��339���RQW�}W}�U}SDUWLV
GDQV�XQ�GHV�WURLV�W\SHV�GH�339�G}®QLV�SDU�+DSSOH��/HV�SDWLHQWV�DYHF�DQRPDOLHV�YDVFXODLUHV�HW�DV\P}WULH�GHV�PHPEUHV��K\SHU�K\SRWURSKLH��RQW�}W}
U}SDUWLV�GDQV�O XQ�GHV�VL[�W\SHV�G}®QLV�SDU�2GXEHU�HW�DO��/ DVVRFLDWLRQ�HQWUH�FHV�SK}QRW\SHV�HW�OHV�PXWDWLRQV�*1$4�RX�*1$���D�}W}�DQDO\V}H�SDU�XQ
WHVW�GH�)LVKHU�ELODW}UDO�

/HV�PXWDWLRQV�*1$4���������}WDLHQW�XQ�SHX�SOXV�IU}TXHQWHV�TXH�OHV�PXWDWLRQV�*1$������������/HV�DQJLRPHV�SODQV��O K\SHUWURSKLH�VHJPHQWDLUH
KRPRODW}UDOH��OHV�GLODWDWLRQV�YDULTXHXVHV��DYHF�VRXYHQW�WKURPERVHV�YHLQHXVHV�SURIRQGHV��HW�OD�PDFURF}SKDOLH�}WDLHQW�SU}I}UHQWLHOOHPHQW�DVVRFL}V
DX[�PXWDWLRQV�*1$4��WDQGLV�TXH�OD�FXWLV�PDUPRUDWD��OHV�QzYXV�DQ}PLTXHV��HW�O K\SRWURSKLH�KRPRODW}UDOH�}WDLHQW�SU}I}UHQWLHOOHPHQW�DVVRFL}V�DX[
PXWDWLRQV�*1$����/HV�DQRPDOLHV�SLJPHQWDLUHV�}WDLHQW�DVVRFL}HV�DX�SKRWRW\SH�PDLV�SDV�DX�J|QH�PXW}��/ K\SHUWURSKLH�VHJPHQWDLUH�DVVRFL}H�DX[
PXWDWLRQV�*1$4�*1$���}WDLW�SOXV�KDUPRQLHXVH�HW�PRLQV�PDUTX}H�TXH�GDQV�OH�VSHFWUH�K\SHUWURSKLTXH�DVVRFL}�v�3,.�&$��3526���/HV�PXWDWLRQV
*1$4�*1$�� �Q }WDLHQW�SDV�FRUU}O}HV�DX[�FDW}JRULHV�FOLQLTXHV�GH�OD�FODVVL®FDWLRQ�G 2GXEHU�HW�DO���OHV�SDWLHQWV�VH�U}SDUWLVVDQW�GDQV�TXDWUH�GHV�VL[
VRXV�W\SHV��RX�QH�SRXYDQW�~WUH�FDW}JRULV}V��/HV�DXWUHV�DWWHLQWHV�H[WUD�FXWDQ}HV�}WDLHQW�O DWWHLQWH�RFXODLUH�RX�QHXURORJLTXH�GX�V\QGURPH�GH�6WXUJH�
:HEHU��VDQV�DVVRFLDWLRQ�SU}I}UHQWLHOOH�DYHF�OHV�PXWDWLRQV�*1$4�RX�*1$����HW�O K\SHUWHQVLRQ�DUW}ULHOOH�DYHF�DQRPDOLHV�U}QDOHV��TXL�Q DYDLHQW�MDPDLV
}W}�UDSSRUW}HV�HQ�DVVRFLDWLRQ�DYHF�OHV�PXWDWLRQV�*1$4�*1$���



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

$PLUD�%HQ]DUWL

���������&DUDFWmULVDWLRQ�F\WRJmQmWLTXH�FRQYHQWLRQQHOOH�HW�PROmFXODLUH�GxXQH�GXSOLFDWLRQ�LQWHUVWLWLHOOH�GLVWDOH�GX�EUDV�ORQJ�GX
FKURPRVRPH���

$XWHXUV��

$PLUD�%HQ]DUWL������6DUUD�'LPDVVL������$\GD�%HQQRXU������<DVPLQH�(OD\HE������/DPLD�%RXJKDPPRXUD������6RXPD\D�0RXJRX�=HUHOOL������$OL�6DDG����

���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH
���6HUYLFH�GH�S}GLDWULH��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH

0RWV�FOHIV���&KURPRVRPH�����GXSOLFDWLRQ�LQWHUVWLWLHOOH��&*+�DUUD\��),6+��'\VPRUSKLH�IDFLDOH

5mVXPm��

/D�GXSOLFDWLRQ�LQWHUVWLWLHOOH�GX�EUDV�ORQJ�GX�FKURPRVRPH����HVW�XQH�DQRPDOLH�UDUH��(OOH�LQFOXW�J}Q}UDOHPHQW�XQ�UHWDUG�GH�FURLVVDQFH��XQH�G}®FLHQFH
LQWHOOHFWXHOOH��GHV�PDOIRUPDWLRQV�FUxQLR�IDFLDOH��GHV�DQRPDOLHV�GHV�PHPEUHV��GHV�DQRPDOLHV�J}QLWDOHV�HW�GHV�PDOIRUPDWLRQV�FDUGLDTXHV�

1RXV�UDSSRUWRQV�OH �FDV �G XQ�QRXUULVVRQ�xJ}�GH����PRLV �SU}VHQWDQW �XQ�UHWDUG�SV\FKRPRWHXU ��530�� �XQ�UHWDUG�VWDWXUR�SRQG}UDO ��563�� �XQH
PLFURF}SKDOLH��XQH�G\VPRUSKLH�IDFLDOH��')���GHV�SLHGV�ERWV��HW�XQH�K\GURF}SKDOLH�

/H�FDU\RW\SH�HQ�EDQGH�5�D�U}Y}O}�XQ�G}ULY}�GX�FKURPRVRPH�����/D�),6+�PR\HQQDQW�OHV�VRQGHV�GHV�J|QHV�61531��30/��,*)�5�D�PRQWU}�XQH
GXSOLFDWLRQ�GLVWDOH���T�LPSOLTXDQW�OH�J|QH�30/�HQ���T���HW�H[FOXDQW�OH�J|QH�61531�HQ���T���HW�OH�J|QH�,*)5��HQ���T����/D�&*+�DUUD\����.��D
SHUPLV�GH�ELHQ�G}OLPLWHU�OD�GXSOLFDWLRQ�v���0E�GH���T�����v���T������/D�GXSOLFDWLRQ�HVW�DSSDUXH�GH�QRYR��$XFXQH�DQRPDOLH�FKURPRVRPLTXH�Q D�}W}
PLVH�HQ�}YLGHQFH�FKH]�OHV�SDUHQWV�
/D�GXSOLFDWLRQ���T�LQWHUVWLWLHOOH�UHWURXY}H�FRXYUH�����J|QHV�20,0�GRQW�OHV�J|QHV��/,1*2��FRQQX�LPSOLTX}�GDQV�OD�VLJQDOLVDWLRQ�FHOOXODLUH��O LQKLELWLRQ
GH�OD�U}J}Q}UDWLRQ�D[RQDOH��OD�U}JXODWLRQ�Q}JDWLYH�GH�OD�GL}UHQFLDWLRQ�GHV�ROLJRGHQWURF\WHV�HW�OD�P\}OLQLVDWLRQ�D[RQDOH��HW�GDQV�OH�G}YHORSSHPHQW
FRUWLFDO��G}FULW�DVVRFL}�DX�530��v�OD�')�HW�DX�UHWDUG�GX�ODQJDJH��/H�J|QH�07+)6�HVW�FRQQX�LPSOLTX}�GDQV�OH�P}WDEROLVPH�GHV�IRODWHV��HW�DVVRFL}�v�OD
PLFURF}SKDOLH��DX�530�HW�DX�UHWDUG�VWDWXUDO��/H�J|QH�6&$3(5�D�G}Mv�}W}�G}FULW�UHVSRQVDEOH�GX�530�

/D�FDUDFW}ULVDWLRQ�GX�WDEOHDX�FOLQLTXH�DVVRFL}�v�FHWWH�GXSOLFDWLRQ���T�FKH]�QRWUH�SDWLHQW�Q}FHVVLWH�XQ�VXLYL�UDSSURFK}�}WDQW�GRQQ}�VRQ�MHXQH�xJH��/D
GXSOLFDWLRQ���T�GLVWDOH�HVW�XQH�DQRPDOLH�FKURPRVRPLTXH�WU|V�UDUH��OH�SOXV�VRXYHQW�VHFRQGDLUH�v�XQH�WUDQVORFDWLRQ�SDUHQWDOH��/ DSSDULWLRQ�GH�QRYR
GH�FHWWH�GXSOLFDWLRQ���T�GLVWDOH�FKH]�QRWUH�FDV�LQGH[�DLQVL�TXH�VRQ�FDUDFW|UH�LQWHUVWLWLHO�UHQGHQW�FRPSWH�GH�OD�SDUWLFXODULW}�GH�FHWWH�DQRPDOLH
FKURPRVRPLTXH��8Q�FRPSO}PHQW�G H[SORUDWLRQ�HVW�HQ�FRXUV�SRXU�FDUDFW}ULVHU�OD�P}FDQLTXH�FKURPRVRPLTXH�SRXYDQW�~WUH�UHVSRQVDEOH�G XQ�WHO
UHPDQLHPHQW�

3LlFH�MRLQWH���&DUDFW}ULVDWLRQ�F\WRJ}Q}WLTXH�FRQYHQWLRQQHOOH�HW�PRO}FXODLUH�G XQH�GXSOLFDWLRQ�LQWHUVWLWLHOOH�GLVWDOH�GX�EUDV�ORQJ�GX�FKURPRVRPH
���GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 0DULH�)DRXFKHU

���������/H�VmTXHQkDJH�GH�OxH[RPH�SRXU�OH�GLDJQRVWLF�GHV�DQRPDOLHV�GH�GmYHORSSHPHQW�FKH]�����SDWLHQWV�O\RQQDLV�GDQV�OH
FDGUH�GX�SURWRFROH�),1'

$XWHXUV��

0DULH�)DRXFKHU������&ODLUH�*RXUVDXG������1LFRODV�&KDWURQ���������$XGUH\�/DEDOPH������0DULDQQH�7LOO������3LHUUH�$QWRLQH�5ROODW�)DUQLHU������$XGUH\
3XWRX[������/LQGD�3RQV������0DVVLPLOLDQR�5RVVL������7KLEDXOW�$UPDQG������6RSKLH�'XSXLV�*LURG������$GULHQ�%XLVVRQ������4LQJ�:DQJ������$OH[DQGUH�-DQLQ
�����*LOOHV�0LOODW������0DWKLOGH�)U}WLJQ\������&}FLOH�$TXDYLYD�ERXUGDLQ������'DYLG�&KHLOODQ������'HOSKLQH�0DOOHW������9}URQLTXH�7DUG\������5LWD�0HQDVVD
�����3DWULFN�(GHU\���������'DPLHQ�6DQODYLOOH���������*D�WDQ�/HVFD�������

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��*URXSHPHQW�+RVSLWDOLHU�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��80�3DWKRORJLHV�(QGRFULQLHQQHV�5}QDOHV�0XVFXODLUHV�HW�0XFRYLVFLGRVH��&HQWUH�GH�%LRORJLH�HW�GH
3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
�����8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ���/\RQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��*URXSHPHQW�+RVSLWDOLHU�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���'}SDUWHPHQW�GH�%LRSDWKRORJLH��8)�ELRORJLH�GHV�7XPHXUV��&HQWUH�/}RQ�%}UDUG��/\RQ��)UDQFH
���/DERUDWRLUH�GH�&DUGLRJ}Q}WLTXH�PRO}FXODLUH��&HQWUH�GH�%LRORJLH�HW�GH�3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�G +}PDWRORJLH�%LRORJLTXH��&HQWUH�GH�%LRORJLH�HW�GH�3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�	�%LRORJLH�0RO}FXODLUH��8)�0DODGLH�+}U}GLWDLUHV�GH�0}WDEROLVPH��&HQWUH�GH�%LRORJLH�HW�GH�3DWKRORJLH�(VW��+RVSLFHV�&LYLOV�GH
/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��80�3DWKRORJLHV�(QGRFULQLHQQHV�5}QDOHV�0XVFXODLUHV�HW�0XFRYLVFLGRVH��*URXSHPHQW�+RVSLWDOLHU�(VW�
+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��DQRPDOLH�GX�G}YHORSSHPHQW��V}TXHQ{DJH�GH�O H[RPH��GLDJQRVWLTXH�SULPDLUH��GRQQ}HV�QRQ�VROOLFLW}HV��&19

5mVXPm��

/HV �DQRPDOLHV �GX �G}YHORSSHPHQW �HW �OD �G}®FLHQFH �LQWHOOHFWXHOOH ��$'�',� �FRQFHUQHQW �HQYLURQ �� �� �GH �OD �SRSXODWLRQ� �/ DUULY}H �GX �V}TXHQ{DJH �GH
O H[RPH�D�SHUPLV�G DXJPHQWHU�OH�WDX[�GLDJQRVWLF�HQ�PHWWDQW�HQ�}YLGHQFH�GHV�YDULDQWV�QXFO}RWLGLTXHV��619��SDWKRJ|QHV�GDQV�GHV�J|QHV�LPSOLTX}V
GDQV�FHV�SDWKRORJLHV��%LHQ�TX HQFRUH�G}OLFDWH��O DQDO\VH�GH�YDULDWLRQ�GX�QRPEUH�GH�FRSLH��&91��HVW�HQ�FRXUV�GH�G}YHORSSHPHQW�v�SDUWLU�GHV
GRQQ}HV�GH�O H[RPH��(Q�SOXV�GX�GLDJQRVWLF�SULPDLUH��OH�V}TXHQ{DJH�GH�O H[RPH�SHUPHW�}JDOHPHQW�GH�G}WHFWHU�GHV�GRQQ}HV�GLWHV�e�QRQ�VROOLFLW}HV�l
�'16��SRXYDQW�GRQQHU�OLHX�v�GHV�DFWLRQV�SU}YHQWLYHV�HW�RX�FXUDWLYHV�

����SDWLHQWV �GHV �+RVSLFHV �&LYLOV �GH�/\RQ�SRUWHXUV �G $'�', �LQFOXV �GDQV�OH �SURWRFROH �),1'�RQW �E}Q}®FL} �G XQ�V}TXHQ{DJH�GH�O H[RPH�HQ�WULR �DYHF
G XQH�SDUW�XQH�}YDOXDWLRQ�GX�WDX[�GLDJQRVWLF�GH�FHWWH�DSSURFKH�HW�G DXWUH�SDUW�XQH�}YDOXDWLRQ�GX�QRPEUH�GH�'16��/HV�H[RPHV�RQW�}W}�U}DOLV}V�DYHF
OH�NLW�0HG([RPH�5RFKH�VXU�XQ�V}TXHQFHXU�1H[W6HT�����,OOXPLQD������SE��

&RQFHUQDQW�O DQDO\VH�GHV�GRQQ}HV�SULPDLUHV��OH�WDX[�GLDJQRVWLTXH�}WDLW�GH��������4XDUDQWH�YDULDQWV�H[SOLTXDQW�OH�SK}QRW\SH�GHV�SDWLHQWV�RQW�}W}
G}WHFW}�FKH]����SDWLHQWV�GDQV�OHV�J|QHV�VXLYDQW���$5,'�%��%&/��$��&$0.�$��&'.�����&<),3���'<5.�$��'';�;��'63��()78'���*1%���*1%���*50��
*5,1�%��+(;$��+8:(���.$16/���.&14���.07�%��/5,*���0('��/��025&���072���1&.$3���3$&6���3&��3&*)���3,*&��325&1��333�5�'��5$&��
5$361��6/75.���67$*���7&)���755$3��:'5����HW�=0<1'����'H�SOXV����&19�SDWKRJ|QHV�RQW�}W}�UHWHQX��,OV�}WDLHQW�LQLWLDOHPHQW�FODVV}V�FRPPH
YDULDQWV�GH�VLJQL®FDWLRQ�LQG}WHUPLQ}HV�ORUV�GH�O DQDO\VH�SDU�&*+�DUUD\�HW�RQW�}W}�UHFODVV}V�HQ�&19�SDWKRJ|QHV�v�OD�VXLWH�GH�OD�U}}YDOXDWLRQ�U}FHQWH
GH�OD�ELEOLRJUDSKLH��&RQFHUQDQW�OHV�'16�����YDULDQWV�SDWKRJ|QHV�RQW�}W}�PLV�HQ�}YLGHQFH�FKH]����SDWLHQWV����������&HV�YDULDQWV�FRQFHUQDLHQW�OHV
J|QHV�DFWLRQQDEOHV�711,���/'/5��)%1���352&�HW�6(53,1&���OHV�J|QHV�GH�+)(����SRUWHXUV�K}W}UR]\JRWH�GX�YDULDQWV�S��&\V���7\U���HW�&)75��4XDWUH
SDWLHQWV�}WDLHQW�SRUWHXUV�GH�YDULDQWV�SDWKRJ|QHV�GDQV�OHV�J|QHV�GH�SKDUPDFRJ}Q}WLTXH�&<3�&��HW�&<3�&���UHVSRQVDEOH�G XQ�SK}QRW\SH�GH
e�P}WDEROLVHXU�OHQW�l�

/H�WDX[�GLDJQRVWLTXH�GH�O H[RPH�FRQFHUQDQW�O DQDO\VH�GHV�619�GDQV�QRWUH�FRKRUWH�FRUUHVSRQG�DX�WDX[�G}FULW�GDQV�OD�OLWW}UDWXUH��������/ DQDO\VH�GHV
'16�SHUPHWWUD�G DGDSWHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�HW �GH�OHXU�DSSDUHQW}V� �/ DQDO\VH�GHV�&19�HVW�H°FDFH�VXU�OHV�GRQQ}HV�GH�O H[RPH�HW�D
SHUPLV�GH�UHWURXYHU�WRXV�OHV�&19�GHV�SDWLHQWV�G}WHFW}V�DX�SU}DODEOH�HQ�&*+�DUUD\�HW�GH�OHV�UHFODVVHU�DSU|V�U}}YDOXDWLRQ�GH�OD�ELEOLRJUDSKLH��$
O DYHQLU��OH�V}TXHQ{DJH�GH�O H[RPH�GHYUDLW�GHYHQLU�O H[DPHQ�GH�SUHPL|UH�LQWHQWLRQ�SRXU�O H[SORUDWLRQ�J}Q}WLTXH�GHV�$'�',�SXLVTX LO�SHUPHWWUD�v�OD
IRLV�G DQDO\VHU�OHV�619�HW�OHV�&19�G XQ�SDWLHQW��(Q�)UDQFH��OH�3ODQ�)UDQFH�0}GHFLQH�*}QRPLTXH�������SHUPHWWUD��ORUVTXH�OHV�$'�',�GHYLHQGURQW�XQH
SU}LQGLFDWLRQ��OH�V}TXHQ{DJH�GX�J}QRPH�HQWLHU�GH�FHV�SDWLHQWV�

3LlFH�MRLQWH���$EVWUDFWB0DULHB)DRXFKHU�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 VROfQH�FRQUDG

���������&RQVXOWDWLRQV�GH�JmQmWLTXH�PmGLFDOH�HQ�PLOLHX�FDUFmUDO��ELODQ��HQMHX[�HW�SHUVSHFWLYHV�

$XWHXUV��

6RO|QH�&RQUDG������&KOR}�*28%,1������)UHGHULTXH�'8)285������6W}SKDQH�%}]LHDX���������%HQMDPLQ�&RJQ}���������%HUWUDQG�,VLGRU�������

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���8QLW}V�6DQLWDLUHV�HQ�0LOLHX�3}QLWHQWLDLUH�8&6$��&+8�1DQWHV��1DQWHV��)UDQFH
���/
,QVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���SULVRQ��J}Q}WLTXH��G}®FLHQFH�LQWHOOHFWXHOOH��WURXEOHV�SV\FKLDWULTXHV��WURXEOHV�GX�FRPSRUWHPHQW��}WKLTXH

5mVXPm��

/D�SRSXODWLRQ�FDUF}UDOH�VH�FDUDFW}ULVH�SDU�XQH�WU|V�IRUWH�SU}YDOHQFH�GH�WURXEOHV�SV\FKLDWULTXHV��HVWLP}H�v������/HV�WURXEOHV�DQ[LHX[�DSSDUDLVVHQW
OHV�SOXV�IU}TXHQWV��������VXLYLV�GHV�WURXEOHV�WK\PLTXHV��������GH�OD�G}SHQGDQFH�DX[�VXEVWDQFHV�SV\FKRDFWLYHV�HW�RX�v�O DOFRRO��������GX�WURXEOH�GH
OD �SHUVRQQDOLW} �DQWLVRFLDOH ������ �HW �GHV �WURXEOHV �SV\FKRWLTXHV ������ �GRQW ����GH�VFKL]RSKU}QLHV ��(QTX~WH �GH �SU}YDOHQFH�VXU �OHV �WURXEOHV
SV\FKLDWULTXHV�HQ�PLOLHX�FDUF}UDO���5DSSRUW�&(0.$�(YDO��������&HV�WURXEOHV�SV\FKLDWULTXHV�SHXYHQW�~WUH�DVVRFL}V�v�GHV�WURXEOHV�FRJQLWLIV�HW�LO
VHPEOHUDLW �TX LO �\ �DLW �XQH�VXUUHSU}VHQWDWLRQ�G LQGLYLGXV�DWWHLQWV�GH�G}®FLHQFH�LQWHOOHFWXHOOH��',� �HQ�PLOLHX�FDUF}UDO� �$FWXHOOHPHQW� �OD�FDXVH�GH�FHV
WURXEOHV �Q HVW �VRXYHQW �SDV �UHFKHUFK}H �HW �v �QRWUH �FRQQDLVVDQFH �DXFXQH �}WXGH �QH �V HVW �LQW}UHVV}H �v �LGHQWL®HU �GHV �PDODGLHV �J}Q}WLTXHV �UDUHV�
PRQRJ}QLTXHV��DX�VHLQ�GH�FHWWH�SRSXODWLRQ�

1RXV�UDSSRUWRQV�LFL��v�QRWUH�FRQQDLVVDQFH��OD�PLVH�HQ�SODFH�GH�OD��|UH�V}ULH�GH�FRQVXOWDWLRQV�GH�J}Q}WLTXH�HQ�PLOLHX�FDUF}UDO�HQ�)UDQFH��FKH]�GHV
SDWLHQWV�SU}VHQWDQW�GHV�WURXEOHV�FRJQLWLIV�DVVRFL}V�v�GHV�WURXEOHV�SV\FKLDWULTXHV��6XU�TXDWRU]H�LQGLYLGXV�UHQFRQWU}V��GRX]H�KRPPHV�HW�GHX[
IHPPHV�� �VL[ �G HQWUH �HX[ �SU}VHQWDLHQW �XQH �', �O}J|UH �HW �VL[ �SU}VHQWDLHQW �GHV �GL°FXOW}V �G DSSUHQWLVVDJH� �/D �PDMRULW} �GHV �SDWLHQWV �VRXUDLHQW
}JDOHPHQW�GH�WURXEOHV�SV\FKLDWULTXHV��QRWDPPHQW�GH�WURXEOHV�SV\FKRWLTXHV��������HW�GH�FRQGXLWHV�DGGLFWLYHV���������7URLV�SDWLHQWV�SU}VHQWDLHQW
XQH�G\VPRUSKLH�IDFLDOH�HW�RX�GHV�DQRPDOLHV�GHV�H[WU}PLW}V��$X�WRWDO��QHXI�SDWLHQWV�RQW�E}Q}®FL}�G XQH�DQDO\VH�SDU�SXFH�FKURPRVRPLTXH�HW�G XQH
UHFKHUFKH �GX �V\QGURPH�GH �O ;�IUDJLOH� �1RXV �DYRQV �PLV �HQ �}YLGHQFH �GHV �JDLQV �GH �PDW}ULHO �FKURPRVRPLTXH �GH �VLJQL®FDWLRQ �LQG}WHUPLQ}H� �FKH] ��
LQGLYLGXV��GXS��S����S���������0E����GXS��T�����T�����������0E��HW�GXS;S���������NE����/H�V}TXHQ{DJH�GH�O H[RPH�TXL�D�}W}�U}DOLV}�FKH]�GHX[
SDWLHQWV��D�PLV�HQ�}YLGHQFH�XQ�YDULDQW�(+07���10B�������F�������*!$�S���"���GH�FODVVH���HW�XQ�YDULDQW�SHUWH�GH�IRQFWLRQ�TXL�VHUD�}WXGL}�GDQV�OH
FDGUH�GH�OD�UHFKHUFKH�

' DSU|V�QRWUH�H[S}ULHQFH��LO�QRXV�VHPEOH�TX XQH�SDUW�QRQ�Q}JOLJHDEOH�G LQGLYLGXV�LQFDUF}U}V�SU}VHQWDQW�GHV�WURXEOHV�FRJQLWLIV�HW�GHV�WURXEOHV
SV\FKLDWULTXHV��SRXUUDLHQW�~WUH�DWWHLQWH�GH�PDODGLHV�J}Q}WLTXHV�UDUHV��/H�FRQWH[WH�GH�O LQFDUF}UDWLRQ�HW�OHV�GL°FXOW}V�G LQWHUSU}WDWLRQ�GHV�YDULDQWV�
OH�SOXV�VRXYHQW�OL}HV�v�O LPSRVVLELOLW}�G }WDEOLU�OD�V}JU}JDWLRQ�IDPLOLDOH��QRXV�LQWHUURJHQW�TXDQW�v�OD�O}JLWLPLW}�GH�GH�SURSRVHU�FHV�FRQVXOWDWLRQV�
/ LGHQWL®FDWLRQ�G XQ�GLDJQRVWLF�}WLRORJLTXH�SRXUUDLW�SHUPHWWUH�XQH�PHLOOHXUH�RULHQWDWLRQ�SDU�OHV�}TXLSHV�P}GLFDOHV��1}DQPRLQV�OD�G}FRXYHUWH�G XQ
G}WHUPLQLVPH�J}Q}WLTXH�SRXUUDLW�}JDOHPHQW�DYRLU�GHV�U}SHUFXVVLRQV�MXGLFLDLUHV�YDULDEOHV��YRLUH�RSSRV}HV��$LQVL�OD�PLVH�HQ�SODFH�GH�FH�W\SH�GH
FRQVXOWDWLRQV�HW�OD�G}FRXYHUWH�GH�YDULDQWV�SRWHQWLHOOHPHQW�LPSOLTX}V�GDQV�OHV�WURXEOHV�GX�FRPSRUWHPHQW�SRVHQW�GH�QRPEUHXVHV�TXHVWLRQV�VXU�OH
SODQ�}WKLTXH�HW�MXULGLTXH�

3LlFH�MRLQWH���$EVWUDFWBJHQHWLTXHBPLOLHXBFDUFHUDOB®QDO�GRF[
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���������(WXGH�GHV�GLymUHQWV�WUDQVFULWV�%&5�$%/�DYHF�XQH�57�3&5�PXOWLSOH[�FKH]�GHV�SDWLHQWV�PDURFDLQV��h�SURSRV�GH�����FDV�

$XWHXUV��

+DMDU�$=$0,�,'5,66,������/DLOD�%28*8(128&+������%DGUHGGLQH�(/�0$.+=(1������5KL]ODQH�%(55$'<������=LQHE�.+$00$5������+$1$1(
%(1&+$.5281(������.DRXWDU�0(/,$1,������0RKDPPHG�(/�$=$0,�(/�,'5,66,������.DULP�28/',0����

���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�2QFR�J}Q}WLTXH�&+8�+DVVDQ�,,�)|V��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�GH�)|V��)HV��0DURF
���6HUYLFH�GH�P}GHFLQH�LQWHUQH�HW�RQFR�K}PDWRORJLH�&+8�+DVVDQ�,,�)|V��&+8�+DVVDQ�,,�)|V��)HV��0DURF
���6HUYLFH�G K}PDWRORJLH��&+5��)|V��0DURF��&+8�+DVVDQ�,,�)|V��)HV��0DURF
���6HUYLFH�GH�P}GHFLQH�LQWHUQH�HW�RQFR�K}PDWRORJLH�&+8�+DVVDQ�,,�)|V��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�GH�)|V��)HV��0DURF
���/DERUDWRLUH�GH�%LRORJLH�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�GH�)|V��)HV��0DURF

0RWV�FOHIV���/HXF}PLH�P\}OR�GH�FKURQLTXH��*HQH�GH�IXVLRQ�%&5�$%/��57�3&5�PXOWLSOH[

5mVXPm��

/H�SURGXLW�SULQFLSDO�GH�OD�WUDQVORFDWLRQ�W����������T����T����HVW�OH�J|QH�K\EULGH�%&5�$%/�FDUDFW}ULVWLTXH�GH�OD�OHXF}PLH�P\}OR�GH�FKURQLTXH�

'HSXLV�TXLQ]H�DQV�OD�SULVH�HQ�FKDUJH�GLDJQRVWLTXH�HW�WK}UDSHXWLTXH�GH�OD�OHXF}PLH�P\}OR�GH�FKURQLTXH��/0&��D�}W}�EDVFXO}H��/D�FRPSU}KHQVLRQ
PRO}FXODLUH�GH�OD�OHXF}PLH�HW�OD�SRVVLELOLW}�G DYRLU�GHV�WK}UDSLHV�FLEO}HV�DJLVVDQW�VXU�OH�G\VIRQFWLRQQHPHQW�PRO}FXODLUH�SURSUH�v�FHWWH�PDODGLH�RQW
DP}OLRU}�OH�GHYHQLU�GHV�SDWLHQWV��HW�PDOJU}�TXH�O 206�HVWLPH�OHV�OHXF}PLHV�v��������FDV�SDU�DQ�GDQV�OH�PRQGH��HOOH�FRQVLG|UH�TXH�FHV�FDQFHUV
SU}VHQWHQW�GHV�WDX[�GH�JX}ULVRQ�}OHY}V�V LOV�VRQW�WUDLW}V�FRUUHFWHPHQW�

/D�3&5�PXOWLSOH[�HVW�XQH�WHFKQLTXH�VLPSOH��}FRQRPLTXH�HW�UDSLGH�TXL�SHUPHW�OD�G}WHFWLRQ�VS}FL®TXH�HW�VLPXOWDQ}H�GHV�GL}UHQWV�YDULDQWV�GH�%&5�
$%/��/D�SU}VHQFH�GH�FHV�WUDQVFULWV�DVVRFL}V�v�OD�/0&�SHXW�DLGHU�DX�SURQRVWLF�HW�DX�WUDLWHPHQW�GH�OD�PDODGLH�

'DQV�FH�FRQWH[WH��QRXV�DYRQV�U}DOLV}�XQH�}WXGH�PRO}FXODLUH�v�WUDYHUV�O DQDO\VH�GHV�YDULDQWV�GX�J|QH�GH�IXVLRQ�%&5�$%/�FKH]�����SDWLHQWV�VXLYLV�DX
VHUYLFHV�GH�S}GLDWULH�HW�GH�P}GHFLQH�LQWHUQH�GX�&+8�+$66$1�,,�GH�)|V��HW�DXVVL�DX�VHUYLFH�G K}PDWRORJLH��&+5�GH�)|V��&HWWH�}WXGH�D�SHUPLV�GH
FRQ®UPHU�OH�GLDJQRVWLF�GH�OD�/0&�DXVVL�ELHQ�TXH�OHV�GRQQ}HV�GH�OD�OLWW}UDWXUH��HQ�PRQWUDQW�XQ�WDX[�GH�WUDQVFULW�GH�IXVLRQ�GH�W\SH�E�D��������SOXV
}OHY}�TXH�FHOXL�GH�W\SH�E�D���������&HFL�SURXYH�OH�EHVRLQ�GH�UHQGUH�V\VW}PDWLTXH�DX�GLDJQRVWLF��OD�UHFKHUFKH�GHV�WUDQVFULWV�%&5�$%/�SDU�57�3&5
PXOWLSOH[��D®Q�G
DYRLU�GHV�GRQQ}HV�VX°VDPPHQW�LQIRUPDWLYHV�SHUPHWWDQW�GRQF�GH�ELHQ�FKRLVLU�OHV�DPRUFHV�VS}FL®TXHV�SRXU�OH�VXLYL�XOW}ULHXU�GH�OD
U}SRQVH�PRO}FXODLUH�VRXV�WUDLWHPHQW��'
XQ�SRLQW�GH�YXH�SUDWLTXH��FHWWH�WHFKQLTXH�D�G }QRUPHV�DYDQWDJHV�SDU�UDSSRUW�v�OD�57�3&5�FRQYHQWLRQQHOOH
QRWDPPHQW�HQ�WHUPHV�GH�JDLQ�GH�WHPSV�GH�U}DOLVDWLRQ�

0RWV�FO}V���/HXF}PLH�P\}OR�GH�FKURQLTXH��*|QH�GH�IXVLRQ�%&5�$%/��57�3&5�PXOWLSOH[�

3LlFH�MRLQWH���$%675$&7�$VVLVHV�SGI



0$/$',(6�1(852086&8/$,5(6 ;HQLD�/DW\SRYD

���������$UWKURJU\SRVH�DXWRVRPLTXH�UmFHVVLYH�OLmH�DX[�YDULDQWV�GX�JlQH�(&(/����FDUDFWmULVDWLRQ�GX�VSHFWUH�SKmQRW\SLTXH�HW
PmFDQLVPHV�SK\VLRSDWKRORJLTXHV�

$XWHXUV��

;}QLD�/DW\SRYD������3DXOLQH�/H�7DQQR������%ULFH�3RUHDX������-RKQ�5HQGX������0DULH�*RGPHU������6DELQH�6LJDXG\������6RSKLH�6FKHLGHFNHU������&\ULO
*LWLDX[������9LRULFD�&LRUQD������)ORUHQFH�3HWLW������5DXO�-XQWDV�0RUDOHV������,VDEHOOH�0DUW\�������-XOLHQ�)DXU}������.ODXV�'LHWHULFK����

���%LRFKLPLH�*}Q}WLTXH�HW�0RO}FXODLUH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�HW�3URFU}DWLRQ��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�*UHQREOH�$OSHV��*UHQREOH��)UDQFH
���0}GHFLQH�SK\VLTXH�HW�U}DGDSWDWLRQ��&HQWUH�5RPDQV�IHUUDUL��0LULEHO��)UDQFH
���8QLW}�GH�J}Q}WLTXH�FOLQLTXH�SU}QDWDOH��'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���1HXURORJLH��+�SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLGH�GH�J}Q}WLTXH��&+5�0HW]�7KLRQYLOOH��0HW]��)UDQFH
���&OLQLTXH�GH�*}Q}WLTXH���&+58�GH�/LOOH��/LOOH��)UDQFH
���'}SDUWHPHQW�GH�1HXURORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����,QVHUP�8������*UHQREOH�,QVWLWXW�GHV�1HXURVFLHQFHV��*UHQREOH��)UDQFH

0RWV�FOHIV���(&(/���DUWKURJU\SRVH

5mVXPm��

/HV�YDULDQWV�GH�OD�QHXURSHSWLGDVH�HQGRWKHOLQ�FRQYHUWLQJ�HQ]\PH�OLNH����(&(/���VRQW�DVVRFL}V�v�XQH�IRUPH�DXWRVRPLTXH�U}FHVVLYH�G
DUWKURJU\SRVH
GLVWDOH��/HV�SULQFLSDX[�VLJQHV�FOLQLTXHV�FRPSUHQQHQW�XQH�DP\RWURSKLH�GHV�PHPEUHV�LQI}ULHXUV�DYHF�OLPLWDWLRQ�GH�OD�¯H[LRQ�GHV�JHQRX[��DVVRFL}H�v
XQH�VFROLRVH��XQH�FDPSWRGDFW\OLH��XQH�DP\RWURSKLH�OLQJXDOH��GHV�VLJQHV�RSKWDOPRORJLTXHV�GRQW�OH�SWRVLV�HW�OD�ODJRSKWDOPLH��DLQVL�TX
v�XQ�V\QGURPH
UHVWULFWLI�SXOPRQDLUH��$�SDUWLU�GH�O
DQDO\VH�GHV�GRQQ}HV�SK}QRW\SLTXHV�FKH]����IDPLOOHV��QRXV�G}FULYRQV�OH�VSHFWUH�FOLQLTXH�DVVRFL}�DX[�YDULDQWV�GX
J|QH �(&(/�� �1RXV �GLVFXWRQV �GHV �UHODWLRQV �J}QRW\SH�SK}QRW\SH �HW �UDSSRUWRQV �FLQT �YDULDQWV �QRQ �G}FULWV �GDQV �OD �OLWW}UDWXUH� �$®Q �GH �G}WHUPLQHU �OD
SDWKRJ}QLFLW}�GHV�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH�HW�DSSRUWHU�GHV�}O}PHQWV�SK\VLRSDWKRORJLTXHV� �QRXV�XWLOLVRQV�XQ�WHVW �G DFWLYLW}�LQ �YLWUR �DYHF
(&(/��UHFRPELQDQW�HQ�SDUDOO|OH�G }WXGHV�GH�ORFDOLVDWLRQ�FHOOXODLUH�GH�OD�SURW}LQH��/D�TXDQWL®FDWLRQ�GH�O
DFWLYLW}�QHXURSHSWLGDVH�SHUPHW�GH�PRQWUHU
XQH�GLPLQXWLRQ�GH�O DFWLYLW}�HQ]\PDWLTXH�SRXU�OH�YDULDQW�U}FXUUHQW�S��&\V���$UJ���$�WUDYHUV�OD�GHVFULSWLRQ�FOLQLTXH��O DQDO\VH�GH�GRQQ}HV�G LPDJHULH
PXVFXODLUH�HW�O }WXGH�PRO}FXODLUH��QRXV�FDUDFW}ULVRQV�DLQVL�OH�SK}QRW\SH�DVVRFL}�v�O DUWKURJU\SRVH�OL}H�DX[�YDULDQWV�GX�J|QH�(&(/��
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���������*mQRW\SDJH�5+'�IsWDO�QRQ�LQYDVLI�VXU�VDQJ�PDWHUQHO�DX�ODERUDWRLUH�GH�Ox()6�$85$��VLWH�GH�/<21�*+(�����DQV
G
H[SmULHQFH�HW�mYROXWLRQV

$XWHXUV��

(PPDQXHOOH�*8,1&+$5'������&RULQQH�&+$%5(������6RSKLH�&2//,$5'������6DQGULQH�0211,(5������&KULVWLQH�7527(/������&+OR}�0$57+,1(7�����
6DQGULQH�*52//($8����

���ODERUDWRLUH�LPPXQR�K}PDWRORJLH�/\RQ�*+(��()6�$85$��%521��)UDQFH
���ODERUDWRLUH�LPPXQR�K}PDWRORJLH�/\RQ�*+(��()6�$85$��%URQ��)UDQFH

0RWV�FOHIV���'31,��5+'��IRHWDO

5mVXPm��

/D�G}FRXYHUWH�G $'1�I�WDO�GDQV�OH�SODVPD�PDWHUQHO�SDU�O }TXLSH�GH�/R�HQ������D�SHUPLV�DX�G}EXW�GHV
DQQ}HV������GH�G}YHORSSHU �OH �J}QRW\SDJH�5+' �I�WDO �VXU �SODVPD�PDWHUQHO� �&HW �H[DPHQ�SHUPHW�GH
G}WHUPLQHU�GH�PDQL|UH�QRQ�LQYDVLYH�FKH]�XQH�SDWLHQWH�5+����VL�VRQ�I�WXV�HVW�SRUWHXU�GX�J|QH�5+'�RX�QRQ�
&H�WHVW�WURXYH���LQGLFDWLRQV�GXUDQW�OD�JURVVHVVH��HQ�FDV�G DOOR�LPPXQLVDWLRQ�DQWL�5+��D®Q�GH�G}WHUPLQHU�OH
ULVTXH�GH�PDODGLH�K}PRO\WLTXH�FKH]�OH�I�WXV�V LO�SRUWH�O DQWLJ|QH�}U\WKURF\WDLUH�5+�FRUUHVSRQGDQW��FH�WHVW
SHUPHW�GDQV�FH�FDV�GH�JXLGHU�OD�VXUYHLOODQFH�GH�OD�JURVVHVVH��&KH]�OHV�SDWLHQWHV�QRQ�DOOR�LPPXQLV}HV��FH
WHVW�SHUPHW�GH�SRVHU�O LQGLFDWLRQ�GH�O LPPXQRWK}UDSLH�DQWL�5+��v����VHPDLQHV�RX�ORUV�GHV�VLWXDWLRQV�v
ULVTXH�G}FULWHV�GDQV�OHV�SU}FRQLVDWLRQV�GX�&1*2)�HQ�������U}YLV}HV�HQ������

&H�WHVW�HVW�SURSRV}�SDU�OH�ODERUDWRLUH�GHSXLV������XWLOLVDQW�LQLWLDOHPHQW�OD�WHFKQLTXH�PLVH�DX�SRLQW�SDU�-0
0LQRQ�HW�FROO���/L|JH��%HOJLTXH��SXLV�OD�WURXVVH�FRPPHUFLDOH�PDUTX}H�&(�FRPPHUFLDOLV}H�SDU�-�%R\��/H
ODERUDWRLUH�D�}W}�DFFU}GLW}�SDU�OH�&2)5$&�SRXU�FHWWH�DQDO\VH�OD�SUHPL|UH�IRLV�HQ������

/ DXJPHQWDWLRQ�U}JXOL|UH�GX�YROXPH�G DQDO\VHV�GHSXLV�OD�PLVH�v�OD�QRPHQFODWXUH�HQ�MXLOOHW������LQFLWH�v
XQH �SOXV �JUDQGH �VWDQGDUGLVDWLRQ �GDQV �OD �U}DOLVDWLRQ �WHFKQLTXH �D®Q �GH �PLHX[ �U}SRQGUH �DX[ �QRXYHOOHV
GHPDQGHV��3DUDOO|OHPHQW��OD�QRXYHOOH�U|JOHPHQWDWLRQ�SDUXH�G}EXW������GDQV�OH�GRPDLQH�GHV�H[DPHQV�GH
GLDJQRVWLF�DQW}QDWDO�H[LJH�XQH�PLVH�HQ�FRQIRUPLW}�GH�OD�SDUW�GHV�ODERUDWRLUHV�HW�GHV�ELRORJLVWHV�
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GRURWKgH�UHERXO

���������0DUTXHXUV�FKURPRVRPLTXHV�VXUQXPmUDLUHV�PXOWLSOHV��V60&V����SUmVHQFH�LQDWWHQGXH�GH�WURLV�PDUTXHXUV�GDQV�XQ�ELODQ
GH�SURFUmDWLRQ�PmGLFDOH�DVVLVWmH��30$�

$XWHXUV��

'RURWK}H�5(%28/������&}FLOH�$5128/'������&KULVWLQH�'$87+(9,//(�*8,%$/������0LUHLOOH�$8'(0$������\XOL\D�3(7529������MHDQ�&+,(6$������7KLHUU\
/$9$%5(�%(575$1'����

���ODERUDWRLUH�GH�&\WRORJLH�FOLQLTXH�HW�&\WRJ}Q}WLTXH��&+8�&DU}PHDX��1,0(6�&('(;��)UDQFH

0RWV�FOHIV���V60&V�PXOWLSOHV��LQVX°VDQFH�RYDULHQQH�SU}FRFH��$&3$��),6+��FDU\RW\SH

5mVXPm��

8QH �SDWLHQWH �GH ��� �DQV �HVW �DGUHVV}H �HQ �FRQVHLO �J}Q}WLTXH �GHYDQW �XQ �FDU\RW\SH �DQRUPDO ����;;� ��PDU��PDU�>��@����;;�
PDU>��@����;;��PDU��PDU��PDU�>�@����;;>�@ �U}DOLV} �DSU|V �XQ �SUHPLHU �}FKHF �GH �),9�

/H �FRXSOH �DYDLW �}W} �UHWHQX �HQ �30$ �SRXU �XQH �LQIHUWLOLW} �PL[WH �� �LQVX°VDQFH �RYDULHQQH �SU}FRFH ��,23� �FKH] �OD �SDWLHQWH �HW �D]RRVSHUPLH �SDU
PLFURG}O}WLRQ�GX�FKURPRVRPH�<�FKH]�OH�FRQMRLQW��/ LQIHUWLOLW}�I}PLQLQH�HVW�VHFRQGDLUH��QDLVVDQFH�G XQH�®OOH�v�O xJH�GH����DQV�HW�G XQ�JDU{RQ�v���
DQV��DYHF�GHX[�SUHPLHUV�SDUWHQDLUHV��

8QH�$&3$�U}DOLV}H�FKH]�OD�SDWLHQWH�FRQ®UPH�OHV�DQRPDOLHV�FDU\RW\SLTXHV�SDU�OD�SU}VHQFH�DWWHQGXH�GH�SOXVLHXUV�JDLQV�HQ�PRVD�TXH�GDQV�OHV�U}JLRQV
S}ULFHQWURP}ULTXHV�GHV�FKURPRVRPHV������HW����DYHF�UHVSHFWLYHPHQW�XQH�WDLOOH�GH���0E�����0E�HW����0E�DLQVL�TX
XQ�TXDWUL|PH�JDLQ�KRPRJ|QH�GH
� � � 0 E
HQ��S��������DUU>*5&K��@��T����T��������������B����������[�>���@��S�����S�������������B���������[�>���@���S������������
��B���������[����T����T�������������B���������[�>���@�

&HWWH �U}JLRQ ���S����� �LPSOLTXDQW �OH �J|QH �1'(� �HVW �XQ �&19 ��YDULDWLRQ �GX �QRPEUH �GH �FRSLHV� �FRQQX �GH �VXVFHSWLELOLW} �v �GHV �WURXEOHV
QHXURG}YHORSSHPHQWDX[��/D�),6+�P}WDSKDVLTXH�SU}FLVH�OD�FRPELQDLVRQ�DO}DWRLUH�GHV���V60&V�������PDU����;&(����������PDU����;&(��������
PDU�����;&3�����v�F�W}�GHV�FHOOXOHV�QRUPDOHV�������

8Q�FDU\RW\SH�DYHF�$&3$�HVW �DORUV �U}DOLV} �FKH]�OH �®OV �TXL �SU}VHQWH�GHV�GL°FXOW}V �VFRODLUHV �HW �XQ�DQW}F}GHQW �G K\SRVSDGLDV� �,O �Q D �SDV�K}ULW} �GHV
PDUTXHXUV�PDWHUQHOV�PDLV�GH�OD�PLFURGXSOLFDWLRQ���S�������,O�LHVW�DXVVL�SRUWHXU�G
XQH�PLFURG}O}WLRQ���S�����SUR[LPDOH��FH�TXL�H[SOLTXH�OH�G}®FLW
FRJQLWLI�

/HV�V60&V�VLPSOH[�VRQW�UHODWLYHPHQW�IU}TXHQWV�HQ�SRVWQDWDO�����������HW�GDQV�OHV�SUREO|PHV�GH�IHUWLOLW}��������������DORUV�TXH�OHV�60&V�PXOWLSOHV
�MXVTXv���V60&V�G}FULWV� �VRQW �GHV�}Y|QHPHQWV�UDUHV���� �HW �DVVRFL}V�v�XQ�SK}QRW\SH�SDWKRORJLTXH��PDOIRUPDWLRQV� �G\VPRUSKLHV� �UHWDUG�GH
G}YHORSSHPHQW¤��

1RXV�GmFULYRQV�LFL�OH�SUHPLHU�FDV�GxXQH�,23�DVVRFLmH�h�WURLV�V60&V�DYHF�XQ�SKmQRW\SH�SDU�DLOOHXUV�VDQV�SDUWLFXODULWm��WDLOOH������P�
,0&���NJ�P��P}QDUFKH�v�����DQV��HW �DYHF�XQH�VFRODULW}�QLYHDX�&$3�%(3�� �5}WURVSHFWLYHPHQW� �XQ�O}JHU�WURXEOH�FRJQLWLI �HVW �SHUFHSWLEOH�v�OD
FRQVXOWDWLRQ�

2Q�SU}VXPH�XQ�OLHQ�HQWUH�O ,23�HW�OD�SU}VHQFH�GH�FHV�WURLV�V60&V�DX�UHJDUG�GH�O DVVRFLDWLRQ�IU}TXHQWH�HQWUH�LQIHUWLOLW}�I}PLQLQH�HW�SU}VHQFH�G XQ
PDUTXHXU������/D�FRH[LVWHQFH�GHV�V60&V�DYHF�XQ�SK}QRW\SH�VXEQRUPDO�SRXUUDLW�V H[SOLTXHU�HQ�SDUWLH�SDU�O DEVHQFH�GH�J|QHV�FRQQXV�FRPPH�}WDQW
e�WULSORVHQVLEOHV�l�GDQV�OHV�PDUTXHXUV�HW�SDU�XQH�U}SDUWLWLRQ�WLVVXODLUH�YDULDEOH�GHV�FHOOXOHV����;;�

3DU�DLOOHXUV��OD�VXUYHQXH�GH�V60&V�PXOWLSOHV�VHUDLW�OH�U}VXOWDW�GH�SURFHVVXV�FRPSOH[HV��FKURPRWU\SVLV������TXL�VXUYLHQQHQW�GDQV�XQ�FRQWH[WH
FRUUHFWLI �GH �WULVRPLHV �FRQV}FXWLYHV �v �GHV �HUUHXUV �GH �V}JU}JDWLRQV �P}LRWLTXHV �DHFWDQW �SOXVLHXUV �FKURPRVRPHV �SHQGDQW �OD �P}�RVH �, �RX �,, ����� �/D
SU}VHQFH�GHV�V60&6�GH�QRYR�HW�G
XQH�GLVRPLH�XQLSDUHQWDOH�DXUDLHQW�FRQIRUW}HV�FH�P}FDQLVPH�FKH]�FHWWH�SDWLHQWH�PDLV�O }WXGH�IDPLOLDOH�Q D�SDV�SX
~WUH�U}DOLV}H�

�

3LlFH�MRLQWH���ELEOLRJUDSKLH�GRF[
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(00$18(//(�*8,1&+$5'

���������*mQRW\SDJH�5+'�IsWDO�QRQ�LQYDVLI�VXU�VDQJ�PDWHUQHO���RSWLPLVDWLRQ�GX�SURFHVVXV

$XWHXUV��

(PPDQXHOOH�*8,1&+$5'������&RULQQH�&+$%5(������6RSKLH�&2//,$5'������6DQGULQH�0211,(5������&KULVWLQH�7527(/������&+OR}�0$57+,1(7�����
6DQGULQH�*52//($8����

���ODERUDWRLUH�LPPXQR�K}PDWRORJLH�/\RQ�*+(��()6�$85$��%521��)UDQFH
���ODERUDWRLUH�LPPXQR�K}PDWRORJLH�/\RQ�*+(��()6�$85$��%URQ��)UDQFH

0RWV�FOHIV���'31,��5+'��IRHWDO

5mVXPm��

/H�J}QRW\SDJH�5+'�I�WDO�VXU�VDQJ�PDWHUQHO�HVW�XQH�WHFKQLTXH�®DEOH�HW�QRQ�LQYDVLYH�TXL�SHUPHW�G
DGDSWHU�OD�SU}YHQWLRQ�GH�O
DOOR�LPPXQLVDWLRQ�DQWL�
5+��FKH]�OHV�IHPPHV�HQFHLQWHV�5+����QRQ�LPPXQLV}HV��HW�G
RSWLPLVHU�OD�SULVH�HQ�FKDUJH�REVW}WULFDOH�GHV�IHPPHV�HQFHLQWHV�5+����DOOR�LPPXQLV}HV�
&HWWH�P}WKRGH�D�}W}�YDOLG}H�HQ�O
DGDSWDQW�DX[�FRQWUDLQWHV�ORJLVWLTXHV�HW�WHFKQLTXHV�UHQFRQWU}HV��H[WHQVLRQ�GX�G}ODL�GH�WUDLWHPHQW�GHV�}FKDQWLOORQV
v���MRXUV�DSU|V�SU}O|YHPHQW��XWLOLVDWLRQ�GH�WXEHV�VHFV�DYHF�JHO�V}SDUDWHXU��/D�IDLEOH�TXDQWLW}�G
$'1�I�WDO�SU}VHQW��DLQVL�TXH�OD�SU}VHQFH�G
$'1
PDWHUQHO�HQ�TXDQWLW}�VXS}ULHXUH�v�O
$'1�I�WDO��VRQW�GHV�OLPLWHV�GH�OD�P}WKRGH��LPSOLTXDQW�ORUV�GH�O
}WDSH�GH�YDOLGDWLRQ�GHV�U}VXOWDWV�OD�SULVH�HQ
FRPSWH �GH �SOXVLHXUV �FULW|UHV ��xJH �JHVWDWLRQQHO� �SUR®O �GHV �FRXUEHV� �KRPRJ}Q}LW} �GH �O
DPSOL®FDWLRQ�� �&RPPH �SRXU �WRXWH �WHFKQLTXH �GH �ELRORJLH
PRO}FXODLUH��GHV�SURF}GXUHV�VRQW�PLVHV�HQ�SODFH�HW�GRLYHQW�~WUH�VWULFWHPHQW�UHVSHFW}HV�SRXU�}YLWHU�OHV�FRQWDPLQDWLRQV�LQWHU�}FKDQWLOORQV��GH�P~PH�
GHV�W}PRLQV�SRVLWLI�HW�Q}JDWLI��XQ�e�EODQF�}FKDQWLOORQ�l�HW�XQ�J|QH�FRQWU�OH�VRQW�LQFOXV�GDQV�FKDTXH�V}ULH��HW�OHXUV�U}VXOWDWV�Y}UL®}V�DYDQW�YDOLGDWLRQ
GHV�U}VXOWDWV�GHV�}FKDQWLOORQV�WHVW}V��3OXVLHXUV�}WDSHV�PDQXHOOHV�VH�VXFF|GHQW�DX�FRXUV�GH�O }WDSH�DQDO\WLTXH��FKURQRSKDJHV�HW�H[SRVDQW�v�XQ
ULVTXH�GH�FURLVHPHQW�GHV�WXEHV���XQH�P}WKRGH�GH�WUDYDLO�ULJRXUHXVH�FRPSUHQDQW�SOXVLHXUV�DXWR�FRQWU�OHV�VRQW�V\VW}PDWLTXHPHQW�U}DOLV}V�

/
DXWRPDWLVDWLRQ�GH�WRXWHV�OHV�}WDSHV�G
H[WUDFWLRQ�HW�G
DPSOL®FDWLRQ�GH�O
$'1�VHUDLW

E}Q}®TXH�DX�SURFHVVXV��JDLQ�GH�WHPSV�HW�V}FXULW}�



*c1c7,48(�78025$/( 9(521,48(�+$''$'

���������'mWHFWLRQ�GHV�JUDQGV�UmDUUDQJHPHQWV�VRPDWLTXHV�GHV�JlQHV�%5&$����GDQV�OHV�FDQFHUV�mSLWKmOLDX[�GH�KDXW�JUDGH�GH
OxRYDLUH�HQ�YXH�GxXQ�WUDLWHPHQW�SDU�XQ�LQKLELWHXU�GH�3$53

$XWHXUV��

9}URQLTXH�+DGGDG����

���'}SDUWHPHQW�GH�%LRSDWKRORJLH�8)�GH�%LRORJLH�GHV�7XPHXUV��&(175(�/(21�%(5$5'��/<21��)UDQFH

0RWV�FOHIV���%5&$���%5&$���))3(��VRPDWLTXH��JUDQGV�U}DUUDQJHPHQWV

5mVXPm��

,QWURGXFWLRQ��/H�FDQFHU�GH�O RYDLUH�HVW�OD��|PH�FDXVH�GH�G}F|V�SDU�FDQFHU�FKH]�OD�IHPPH�DYHF�HQYLURQ������QRXYHDX[�FDV�SDU�DQ�HQ�)UDQFH��'HSXLV
������O DUULY}H�GDQV�O DUVHQDO�WK}UDSHXWLTXH�GHV�LQKLELWHXUV�GH�3$53�V DGUHVVDQW�v�GHV�SDWLHQWHV�DWWHLQWHV�G XQ�FDQFHU�GH�O RYDLUH�DYDQF}�HW
SRUWHXVHV�G XQH�PXWDWLRQ�GHV�J|QHV�%5&$�D�LPSRV}�GH�UHFKHUFKHU�OHV�PXWDWLRQV�GH�FHV�J|QHV�GDQV�OHV�WXPHXUV�RYDULHQQHV�LQFOXHV�HQ�SDUD°QH�

(QYLURQ�����GHV�FDUFLQRPHV�GH�O RYDLUH�VRQW�DVVRFL}V�v�OD�SU}VHQFH�G XQH�PXWDWLRQ�GDQV�OD�WXPHXU�GHV�J|QHV�%5&$��VRLW�G RULJLQH�FRQVWLWXWLRQQHOOH
������VRLW�SXUHPHQW�VRPDWLTXH��������/D�IU}TXHQFH�GHV�JUDQGV�U}DUUDQJHPHQWV�GH�%5&$����VXUYHQDQW�GDQV�FH�FRQWH[WH�VRPDWLTXH�Q HVW�SDV
FRQQXH�

$®Q�GH�U}SRQGUH�v�FHW�HQMHX�WK}UDSHXWLTXH��QRXV�DYRQV�PLV�HQ�SODFH�HW�YDOLG}�OD�G}WHFWLRQ�GHV�JUDQGV�U}DUUDQJHPHQWV�HQ�XWLOLVDQW�XQH�VWUDW}JLH�GH
6}TXHQ{DJH�GH�1RXYHOOH�*}Q}UDWLRQ�EDV}H�VXU�OD�FDSWXUH�GHV�J|QHV�%5&$��HW�%5&$��GDQV�OHV�WXPHXUV�GH�O RYDLUH�LQFOXV�HQ�SDUD°QH�

0DWmULHO��SRSXODWLRQ�HW�PmWKRGHV��$SU|V�H[WUDFWLRQ�GH�O $'1�GHV�EORFV�LQFOXV�HQ�))3(��XQ�HQULFKLVVHPHQW�SDU�FDSWXUH�D�}W}�U}DOLV}�v�O DLGH�GX�NLW
PLQL�+56��623+L$�*(1(7,&6��6XLVVH���/H�V}TXHQ{DJH�D�}W}�U}DOLV}�VXU�XQ�0LQL6HT§��,OOXPLQD��)UDQFH��HQ�SDLUHG�HQG�����SE��8QH�}WXGH�GH�G}WHFWLRQ
GHV�&19V��&RS\�1XPEHU�9DULDWLRQV��D�}JDOHPHQW�}W}�G}YHORSS}H�HQ�GHX[�DSSURFKHV����L��QRUPDOLVDWLRQ�VLPSOH�GHV�SURIRQGHXUV�GH�FRXYHUWXUH�LVVXHV
GHV�GRQQ}HV�GH�V}TXHQ{DJH��HW��LL��XQH�FRQ®UPDWLRQ�SDU�0/3$�

&HWWH�SUHPL|UH�DQDO\VH�D�}W}�U}DOLV}H�GH�PDQL|UH�U}WURVSHFWLYH�VXU����V}ULHV��FKDFXQH�FRPSUHQDQW�MXVTX v����}FKDQWLOORQV�GRQW���$'1�FRQWU�OHV
LQFOXV�V\VW}PDWLTXHPHQW��$X�WRWDO������}FKDQWLOORQV�RQW�}W}�DQDO\V}V�

8QH�DP}OLRUDWLRQ�GX�SLSHOLQH�GH�G}WHFWLRQ�GHV�&19V�D�}W}�LPSO}PHQW}H��&HWWH�DQDO\VH�D�}W}�U}DOLV}H�VXU�OHV�P~PHV�V}ULHV��SXLV�HQ�SURVSHFWLI�VXU���
QRXYHOOHV�V}ULHV�VRLW�����}FKDQWLOORQV�

5mVXOWDWV��8QH�FRXYHUWXUH�FRPSO|WH�GH�SOXV�GH�����[�GHV�J|QHV�HVW�REWHQXH�SDU�FHWWH�DSSURFKH��/D�VHQVLELOLW}�HVW�GH��������IDX[�SRVLWLIV��HW�OD
VS}FL®FLW} �GH ������� �/ DQDO\VH �Q D �SDV �SX �~WUH �FRQFOXDQWH �GDQV ��� �GHV �FDV ��$'1 �WURS �G}JUDG}�� �7RXV �OHV �JUDQGV �U}DUUDQJHPHQWV �G RULJLQH
FRQVWLWXWLRQQHO�RQW�}W}�UHWURXY}V��FRQFRUGDQFH�������

'LVFXVVLRQ�HW �FRQFOXVLRQ� �1RXV �DYRQV �SX �PHWWUH �HQ �SODFH �XQH �P}WKRGH �G DQDO\VH �SHUPHWWDQW �OD �G}WHFWLRQ �GHV �JUDQGV �U}DUUDQJHPHQWV
FRQVWLWXWLRQQHOV �HW �VRPDWLTXHV �DYHF �XQH �WU|V �ERQQH �VHQVLELOLW} �HW �VS}FL®FLW}� �/D �IU}TXHQFH �GHV �JUDQGV �U}DUUDQJHPHQWV �VRPDWLTXHV �HVW �WU|V
LPSRUWDQWH ��! ������ �1}DQPRLQV� �OHXU �LQWHUSU}WDWLRQ �UHVWH �GL°FLOH�
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&ODUD�+28'$<(5

���������'LDJQRVWLF�SUmQDWDO�GH�OD�G\VSODVLH�GH�'HVEXTXRLV�GH�W\SH���SDU�VmTXHQkDJH�GxH[RPH�DYDQW�OxDSSDULWLRQ�GH�VLJQHV
mFKRJUDSKLTXHV�VSmFLzTXHV�

$XWHXUV��

&ODUD�+RXGD\HU������$OEDQ�=LHJOHU������)UDQ{RLVH�%RXVVLRQ������6RSKLH�%OHVVRQ������&}OLQH�%ULV������$QQLFN�7RXWDLQ������)ORUHQFH�%LTXDUG������$JQ|V
*XLFKHW������'RPLQLTXH�%RQQHDX������(VWHOOH�&ROLQ����

���'}SDUWHPHQW�GH�%LRFKLPLH�HW�GH�*}Q}WLTXH��&HQWUH�+RVSLWDOLHU�HW�8QLYHUVLWDLUH�G $QJHUV��$QJHUV��)UDQFH
���'}SDUWHPHQW�GH�*\Q}FRORJLH�HW�G 2EVW}WULTXH��&HQWUH�+RVSLWDOLHU�HW�8QLYHUVLWDLUH�G $QJHUV��$QJHUV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�+RVSLWDOLHU�HW�8QLYHUVLWDLUH�GH�7RXUV��7RXUV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�+RVSLWDOLHU�HW�8QLYHUVLWDLUH�G $QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���'HVEXTXRLV��&$17���H[RPH��SHWLWH�WDLOOH��OX[DWLRQV�PXOWLSOHV�

5mVXPm��

/HV �RVW}RFKRQGURG\VSODVLHV �IRUPHQW �XQ �JURXSH �GH �SDWKRORJLHV �K}U}GLWDLUHV �GX �WLVVX �FRQMRQFWLI� �GHV �RV �RX �GX �FDUWLODJH �TXL �HQWUDYHQW �OH
G}YHORSSHPHQW�RVVHX[��/HXU�SU}YDOHQFH�HVW�G
HQYLURQ���SRXU��������QDLVVDQFHV��,O�H[LVWH�XQH�JUDQGH�K}W}URJ}Q}LW}�J}Q}WLTXH�HW�SK}QRW\SLTXH�HW
RQ�FRPSWH�SOXV�GH�����J|QHV�UHVSRQVDEOHV�GH�SOXV�GH�����PDODGLHV�GLVWLQFWHV��/
XQH�G
HQWUH�HOOHV��OD�G\VSODVLH�GH�'HVEXTXRLV��'%4'���HVW�XQH
RVW}RFKRQGURG\VSODVLH �RVVHXVH�UDUH �FDUDFW}ULV}H �SDU �XQ �QDQLVPH�PLFURP}OLTXH�V}Y|UH� �XQH�OD[LW} �DUWLFXODLUH �DYHF �OX[DWLRQV �PXOWLSOHV� �XQH
G\VPRUSKLH�IDFLDOH�HW�GHV�FDUDFW}ULVWLTXHV�UDGLRJUDSKLTXHV�VS}FL®TXHV��/H�'%4'�HVW�XQH�SDWKRORJLH�JUDYH�HW�SDUIRLV�O}WDOH�TXL�SHXW�DVVRFLHU�XQH
G}®FLHQFH�LQWHOOHFWXHOOH�PRG}U}H�v�V}Y|UH�DX�QDQLVPH�PLFURP}OLTXH��1RXV�UDSSRUWRQV�LFL�OH�FDV�G XQ�I�WXV�SRXU�OHTXHO�OH�V}TXHQ{DJH�G H[RPH�D
SHUPLV �GH �IDLUH �XQ �GLDJQRVWLF �SU}FRFH �GH �'%4'� �HW �FH� �DYDQW �O
DSSDULWLRQ �GH �VLJQHV �}FKRJUDSKLTXHV �FDUDFW}ULVWLTXHV� �(Q �HHW� �v ��� �VHPDLQHV
G DP}QRUUK}H��O
}FKRJUDSKLH�D�PLV�HQ�}YLGHQFH�GHV�SDUDP|WUHV�ELRP}WULTXHV�LQI}ULHXUV�v����6'�LQGLTXDQW�TXH�OH�IRHWXV�}WDLW�WU|V�SUREDEOHPHQW
DWWHLQW�G RVW}RFKRQGURG\VSODVLH�PDLV�QH�SHUPHWWDQW�SDV�G }WDEOLU�XQ�GLDJQRVWLF�SU}FLV��/ DQDO\VH�PRO}FXODLUH�SDU�V}TXHQ{DJH�G H[RPH��D�SHUPLV�GH
PHWWUH�HQ�}YLGHQFH�GHX[�YDULDQWV�GDQV�&$17���OH�J|QH�UHVSRQVDEOH�GH�OD�'%'4�GH�W\SH����/HV�SDUHQWV�RQW�}W}�LQIRUP}V�GX�GLDJQRVWLF�GH�'%4'�v
XQ�xJH�JHVWDWLRQQHO�GH����VHPDLQHV�G DP}QRUUK}H��&H�FDVH�UHSRUW�HVW��v�QRWUH�FRQQDLVVDQFH��OH�SUHPLHU�SRXU�OHTXHO�XQ�GLDJQRVWLF�SU}QDWDO
PRO}FXODLUH�GH�'%4'�D�SX�~WUH�SRUW}�HQ�O DEVHQFH�G
DQW}F}GHQWV�IDPLOLDX[�HW�DYDQW�O
DSSDULWLRQ�GH�VLJQHV�}FKRJUDSKLTXHV�VS}FL®TXHV��,O�VRXOLJQH
O
XWLOLW}�GX�V}TXHQ{DJH�SU}QDWDO�GH�O
H[RPH�GDQV�OH�GLDJQRVWLF�SU}FRFH�GH�SDWKRORJLHV�I�WDOHV�V}Y|UHV�

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV������FRPPXQLFDWLRQ�¯DVK�SGI
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6DEDK�+$1$&+,

���������3UmGLVSRVLWLRQ�JmQmWLTXH�h�OD�QmSKURSDWKLH�GLDEmWLTXH��5rOH�GX�SRO\PRUSKLVPH�,QVHUWLRQ���'mOmWLRQ��,��'��GX�JlQH�$&(
GDQV�XQH�SRSXODWLRQ�GH�Ox(VW�DOJmULHQ

$XWHXUV��

6DEDK�+DQDFKL���������.DULPD�6L®���������NKDOLGD�%RXGDRXG���������6DOLPD�=HNUL������VDUD�+RXFKH������+DQDQH�+RXDPHO������6RXPLD�+DVVLQL������.DULPD
%HQHPEDUHN���������1RUHGGLQH�$EDGL�������

���ODERUDWRLUH�GH�ELRFKLPLH��&+8�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�GH�ELRORJLH�HW�J}Q}WLTXH�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�8QLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH����&RQVWDQWLQH��$OJ}ULH
���VHUYLFH�G
HQGRFULQRORJLH��&+8�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH

0RWV�FOHIV���3RO\PRUSKLVPH�,�'��3&5��J|QH�$&(��GLDE|WH��Q}SKURSDWKLH�GLDE}WLTXH�

5mVXPm��

,QWURGXFWLRQ

/D�Q}SKURSDWKLH�GLDE}WLTXH�HVW�OD�SULQFLSDOH�FDXVH�GH�OD�PDODGLH�U}QDOH�FKURQLTXH�HW�UHSU}VHQWH�OD�FRPSOLFDWLRQ�OD�SOXV�FRXUDQWH�HW�OD�SOXV�JUDYH�GX
GLDE|WH��/D�SDWKRJ}QLH�H[DFWH�GH�FHWWH�PDODGLH�HVW�FRPSOH[H�HW�QRQ�}OXFLG}H��3OXVLHXUV�IDFWHXUV�HW�P}FDQLVPHV�FRQWULEXHQW�DX�G}YHORSSHPHQW�HW�v
O
LVVXH�GH�OD�Q}SKURSDWKLH�GLDE}WLTXH��'H�QRPEUHXVHV�}WXGHV�RQW�}W}�U}DOLV}HV�SRXU�UHFKHUFKHU�XQH�}YHQWXHOOH�UHODWLRQ�HQWUH�OH�SRO\PRUSKLVPH�,�'
GX�J|QH�$&(�HW�OD�Q}SKURSDWKLH�GLDE}WLTXH�PDLV�OHV�FRQFOXVLRQV�}WDLHQW�FRQWURYHUV}HV�

2EMHFWLIV

/ REMHFWLI�GH�QRWUH�WUDYDLO�HVW�G }YDOXHU�O LQ¯XHQFH�GHV�GL}UHQWV�IDFWHXUV�GH�ULVTXH�VXU�OD�VXUYHQXH�GH�FHWWH�PDODGLH��GH�G}WHUPLQHU�OD�SU}YDOHQFH
GX �SRO\PRUSKLVPH �,�' �FKH] �OHV �SDWLHQWV �GLDE}WLTXHV �DYHF �HW �VDQV �Q}SKURSDWKLHV �HW �GH �UHFKHUFKHU �XQH �}YHQWXHOOH �FRUU}ODWLRQ �HQWUH �FH
SRO\PRUSKLVPH�HW�OD�Q}SKURSDWKLH�GLDE}WLTXH�

3DWLHQW�HW�PmWKRGHV

1RXV�DYRQV �UHFUXW} �v �FHW �HHW� ��� �VXMHWV �GLDE}WLTXHV �DYHF �Q}SKURSDWKLH � �HW ��� �W}PRLQV �GLDE}WLTXHV �VDQV �Q}SKURSDWKLH� �3RXU �FKDTXH�VXMHW �QRXV
DYRQV�FROOHFW}�GHV�GRQQ}HV�FOLQLTXHV�SDU�OH�ELDLV�G XQ�LQWHUURJDWRLUH�HW�OD�FRQVXOWDWLRQ�GX�GRVVLHU�P}GLFDO��HW�U}DOLV}�GHV�SU}O|YHPHQWV��VDQJXLQV
SRXU�OH�GRVDJH�GHV�SDUDP|WUHV�ELRORJLTXHV�HW�O }WXGH�J}Q}WLTXH�GX�SRO\PRUSKLVPH�,�'�GX�J|QH�$&(�

5mVXOWDWV�HW�GLVFXVVLRQ

/ xJH�PR\HQ�GH�QRV�PDODGHV�HVW�GH������h�����DQV�����������VRQW�GHV�IHPPHV��&HOXL�GHV�W}PRLQV�HVW�GH�������e�������DQV���������VRQW�GH
VH[H�PDVFXOLQ�

/D�GXU}H�PR\HQQH�GX�GLDE|WH�FKH]�QRV�PDODGHV�HVW�GH�������h�����DQV���FHOOH�GHV�W}PRLQV�HVW�GH�������h������DQV�

/H�GLDE|WH�GH�W\SH���HVW�SOXV�IU}TXHQW�FKH]�OHV�Q}SKURSDWKHV�SDU�FRQWUH�FKH]�OHV�W}PRLQV�OD�IU}TXHQFH�GX�GLDE|WH�GH�W\SH���HVW�SOXV�LPSRUWDQWH�

/HV�FRPSOLFDWLRQV�PDFUR�DQJLRSDWKLTXHV�VRQW�SOXV�SU}YDOHQWHV�FKH]�OHV�Q}SKURSDWKHV��'H�SOXV�O DVVRFLDWLRQ�GH���RX�SOXVLHXUV�FRPSOLFDWLRQV�HVW
IU}TXHPPHQW�UHWURXY}H�

/D�SU}YDOHQFH�GH�OD�QHXURSDWKLH�HVW�VLJQL®FDWLYHPHQW�SOXV�}OHY}H�FKH]�OHV�PDODGHV�TXH�FKH]�OHV�W}PRLQV�

/HV�IU}TXHQFHV�GHV�DOO|OHV��,�HW�'�VRQW�UHVSHFWLYHPHQW����������HW����������FKH]�OHV�W}PRLQV�DORUV�TXH�OHV�IU}TXHQFHV�DOO}OLTXHV�FKH]�OHV�VXMHWV�DYHF
Q}SKURSDWKLH�VRQW�UHVSHFWLYHPHQW���������HW����������$XFXQH�DVVRFLDWLRQ�VLJQL®FDWLYH�HQWUH�FH�SRO\PRUSKLVPH�HW�OD�Q}SKURSDWKLH�GLDE}WLTXHV�Q D
}W}�G}PRQWU}H�

&RQFOXVLRQ����

$XFXQH�FRUU}ODWLRQ�Q
D�}W}�UHWURXY}H�HQWUH�SRO\PRUSKLVPH�,�'�GX�J|QH�$&(�HW�OD�Q}SKURSDWKLH�GLDE}WLTXH�GDQV�QRWUH�SRSXODWLRQ�G }WXGH��' DXWUHV
}WXGHV�VXU�GHV�FRKRUWHV�GH�WDLOOH�VX°VDQWH�VHURQW�Q}FHVVDLUHV�SRXU�IRXUQLU�XQH�SXLVVDQFH�VWDWLVWLTXH�}OHY}H�HW�GHV�U}VXOWDWV�SOXV�®DEOHV�

3LlFH�MRLQWH���DEVWUDFW���DVVLVHV�GH�J}Q}WLTXH������GRF[



21&2*c1c7,48( +RVVDP�+LODO�(O�,GULVVL

���������gYDOXDWLRQ�GHV�PmWKRGHV�G
H[WUDFWLRQ�GH�O
$'1�GHV�mFKDQWLOORQV�GH�FDQFHU�FRORUHFWDO�LQFOXV�HQ�SDUD|QH��))3(�

$XWHXUV��

+RVVDP�+LODO�(O�,GULVVL������%RXFKD�E�*D]]D]������2XP�.DOWRXP�$LW�%RXMPLD������0HKGL�.DUNRXUL������+LQG�'HKEL�������

���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��&DVDEODQFD��0DURF��&$6$%/$1&$��0DURF
���,QVWLWXW�G
DQDO\VH�*}Q}WLTXH��*HQGDUPHULH�5R\DOH��5DEDU��0DURF
���/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH�&DVDEODQFD�0DURF��&$6$%/$1&$��0DURF
���/DERUDWRLUH�G
$QDWKRPRSDWKRORJLH��&+8�,EQ�5RFKG��&$6$%/$1&$��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG���&$6$%/$1&$��0DURF

0RWV�FOHIV���)RUPDOLQ�®[HG�SDUD°Q�HPEHGGHG��&RORUHFWDO�FDQFHU��([WUDFWLRQ�PHWKRG��%&/����DPSOL®FDWLRQ�

5mVXPm��

'1$�H[WUDFWLRQ�IURP�IRUPDOLQ�®[HG�SDUD°Q�HPEHGGHG��))3(� �WLVVXH�UHPDLQV�URXJK�IRU �UHVHDUFKHUV�DQG�VSHFLDOL]HG�ODERUDWRU\� �%HFDXVH� �UHTXLUHV
VSHFLDO�SURWRFROV�DQG�IDFWRUV��7KH�DLP�RI�WKH�FXUUHQW�VWXG\�ZDV�WR�FRPSDUHG�PHWKRG�RI�H[WUDFWLRQ�IURP�))3(�REWDLQHG�IURP�&RORUHFWDO�FDQFHU
SDWLHQWV��&5&��WR�FKRRVH�EHWWHU�RQH�LQ�WHUP�RI�FRQFHQWUDWLRQ��SXULW\�DQG�DPSOL®FDWLRQ��7KUHH�PHWKRGV�RI�'1$�H[WUDFWLRQ�ZHUH�WHVWHG��VDOWLQJ�RXW�
3KHQRO�FKORURSKRUP �DQG �(DV\3XUHf �FRPPHUFLDO �NLW� �3&5 �ZDV �XVHG �WR �DPSOL®HG �'1$ �\LHOG� �7KH �EHVW �FRQFHQWUDWLRQV �RI �'1$ �ZHUH �REWDLQHG �ZLWK
VDOWLQJ�RXW��3URWRFRO�$��DQG�3KHQRO�FKORURSKRUP��3URWRFRO�%���$OWKRXJK��WKH�EDG�SXULW\�ZDV�IRXQG�LQ�(DV\3XUHf�))3(�NLW��3URWRFRO�&���'HVSLWH�RI�WKLV
ORZ�TXDOLW\��%&/���JHQH������ES��RQO\�LQ���RI����SDWLHQWV���������IURP�(DV\3XUHf�))3(�NLW��)RU�VDOWLQJ�RXW�DQG�SKHQRO�FKORURSKRUP�ZDV�QR
DPSOL®FDWLRQ�RI�WKLV�JHQH��7KHUHIRUH��RXU�VWXG\�KDV�FODUL®HG�WKDW�WKH�'1$�H[WUDFWLRQ�PHWKRGV�DQG�))3(�WLVVXHV�PXVW�EH�FKRVHQ�ZLWK�FDXWLRXVO\�WR
DYRLG�DQ\�SUREOHP�ZLWK�3&5�FDXVHG�E\�)UDJPHQWDWLRQ�RI�'1$�

3LlFH�MRLQWH���))3(��3&5�GRF[



&216(,/�*c1c7,48(��c7+,48(�
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KDQDQH�VD\HO

���������'LDJQRVWLF�JmQmWLTXH�GH�OD�zlYUH�PmGLWHUUDQmHQQH�IDPLOLDOH�h�SURSRV�GH����FDV

$XWHXUV��

KDQDQH�VD\HO������KDQDQH�VD\HO������0HULDPH�$EDVVL������RXVVDPD�NHWWDQL������0RKDPHG�$KDNRXG������%$'(5'',1(�(/�0$.+=(1������LKVVDQH
HORWPDQL������VDLG�WUKDQLQW������WDULN�648$//,�+2866$,1,���������ODLOD�ERXJXHQRXFK���������NDULP�RXOGLP�������

���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�G RQFRJ}Q}WLTXH��&+8�+DVVDQ�,,��IHV��0DURF
���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�G RQFRJ}Q}WLTXH��&+8�)HV��IHV��0DURF
���J}Q}WLTXH�P}GLFDOH�HW�G
RQFRJ}Q}WLTXH��&HQWUH�KRVSLWDOLHU�XQLYHUVLWDLUH�+$66$1�,,��I|V��0DURF
���VHUYLFH�GH�QHSKURORJLH��&+8�+DVVDQ�,,��IHV��0DURF
���IDFXOW}�GH�PHGHFLQH�HW�SKDUPDFLH���XQLYHUVLW}�P\�DEGHOODK�IHV��IHV��0DURF
���IDFXOW}�GH�PHGHFLQH�HW�SKDUPDFLH��XQLYHUVLW}�P\�DEGHOODK�IHV��IHV��0DURF

0RWV�FOHIV���0DODGLH�S}ULRGLTXH��)L|YUH�P}GLWHUUDQ}HQQH�IDPLOLDOH��*|QH�0()9��DXWRVRPLTXH�U}FHVVLYH

5mVXPm��

/D �PDODGLH �S}ULRGLTXH ��®|YUH �IDPLOLDOH �P}GLWHUUDQ}HQQH� �HVW �XQH �PDODGLH �K}U}GLWDLUH� �v �WUDQVPLVVLRQ �DXWRVRPLTXH �U}FHVVLYH� �IDLVDQW �SDUWLH �GHV
PDODGLHV�DXWR�LQ¯DPPDWRLUHV� �(OOH�HVW �FDUDFW}ULV}H�SDU�GHV�}SLVRGHV�U}FLGLYDQWV� �GH�FRXUWH�GXU}H��HQ�PR\HQQH����v����KHXUHV��HW �GH�U}VROXWLRQ
VSRQWDQ}H��FRPSRUWDQW�GH�OD�®|YUH�HW�O LQ¯DPPDWLRQ�G XQH�V}UHXVH��/H�J|QH�UHVSRQVDEOH�GH�OD�®|YUH�IDPLOLDOH�P}GLWHUUDQ}HQQH��DSSHO}H�0()9��HVW
VLWX}�VXU�OH�FKURPRVRPH�������S����HW�FRGH�SRXU�OD�SURW}LQH�S\ULQH�PDU}QRVWULQH�/D�FRPSOLFDWLRQ�OD�SOXV�V}Y|UH�v�ORQJ�WHUPH�HVW�O DP\ORVH�$$�TXL
DWWHLQW�VXUWRXW�OHV�UHLQV�HW�SHXW�HQWUD�QHU�XQH�LQVX°VDQFH�U}QDOH�FKURQLTXH�

6RL[DQWH�GL[��PDODGHV�DSSDUWHQDQW�v����IDPLOOHV�G RULJLQHV�GLYHUVHV�RQW�}W}�}WXGL}V�

/HV�PXWDWLRQV�GX�J|QH�0()9�RQW�}W}�FKHUFK}HV�SDU�V}TXHQ{DJH�FODVVLTXH�GH�O H[RQ���HW����FKH]�WRXV�OHV�PDODGHV�

8QH�PXWDWLRQ�D�}W}�G}WHFW}H�FKH]����SDWLHQWV��������HW�DXFXQH�PXWDWLRQ�Q D�}W}�G}WHFW}H�FKH]����SDWLHQWV�������

/ DQDO\VH�PRO}FXODLUH�GX�J|QH�0()9�SHUPHW�GH�IDLUH�XQ�GLDJQRVWLF�GLUHFW�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�GHV�VLJQHV�}YRFDWHXUV�GH�)0)��IDFLOLWDQW�OD
PLVH�HQ�SODFH�G XQ�WUDLWHPHQW�DSSURSUL}��/HV�WHVWV�J}Q}WLTXHV�FRPSO|WHQW�GRQF�XWLOHPHQW�OH�GLDJQRVWLF�FOLQLTXH��TXL�UHVWH�XQ�GLDJQRVWLF�G H[FOXVLRQ�
/HV�DQDO\VHV�PRO}FXODLUHV�QH�UHQGHQW�FRPSWH�GH�OD�PDODGLH�TXH�FKH]�XQ�QRPEUH�OLPLW}�GH�SDWLHQWV��FH�TXL�SRVH�OD�TXHVWLRQ�GH�O LPSOLFDWLRQ�G DXWUHV
J|QHV�GDQV�FHV�DHFWLRQV�

3LlFH�MRLQWH���'LDJQRVWLF�J}Q}WLTXH�GH�OD�®|YUH�P}GLWHUUDQ}HQQH�IDPLOLDOH�FKH]����PDODGHV�GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 9LQFHQW�0,&+$8'

���������'HVFULSWLRQ�FOLQLTXH�HW�PROmFXODLUH�GH���IDPLOOHV�DWWHLQWHV�GH�Q\VWDJPXV�FRQJmQLWDO�OLm�DX�JlQH�)50'���XQ�GLDJQRVWLF
GLymUHQWLHO�G
DOELQLVPH�RFXODLUH

$XWHXUV��

9LQFHQW�0LFKDXG������6DELQH�'HIRRUW�'KHOOHPPHV������,VDEHOOH�'UXPDUH�%RXYHW������3HQQDPHQ�3HUULQH������&ODXGLR�3ODLVDQW������(XODOLH�/DVVHDX[�����
%HQRLW�$UYHLOHU����

���*}Q}WLTXH�P}GLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�G
H[SORUDWLRQ�GH�OD�YLVLRQ�HW�QHXUR�RSKWDOPRORJLH��&+58�GH�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���1\VWDJPXV�FRQJ}QLWDO��$OELQLVPH��)50'���*}Q}WLTXH�PRO}FXODLUH

5mVXPm��

/H�Q\VWDJPXV�FRQJ}QLWDO�HVW�XQH�GHV�DWWHLQWHV�QHXUR�RSKWDOPRORJLTXHV�OHV�SOXV�IU}TXHQWHV��/HV�IRUPHV�OL}HV�v�O ;�VRQW�DVVRFL}HV�v�GHV�YDULDQWV
SDWKRJ|QHV�GHV�J|QHV�*35����HW�)50'���1RXV�SU}VHQWRQV�GHX[�IDPLOOHV�LQLWLDOHPHQW�DGUHVV}HV�SRXU�GLDJQRVWLF�PRO}FXODLUH�G DOELQLVPH�RFXODLUH�
/ $'1�GHV�SDWLHQWV�D�}W}�DQDO\V}�SDU�1*6�FRPSUHQDQW�XQ�SDQHO�GH�J|QHV�LPSOLTX}V�GDQV�O DOELQLVPH�HW�SDWKRORJLHV�DVVRFL}HV��7<5��2&$���7<53��
6/&��$���6/&��$���&��25)����*35�����6/&��$���+36���WR�����/<67��0,7)��)50'����8Q�YDULDQW�SDWKRJ|QH�GH�)50'��D�}W}�UHWURXY}�FKH]�WRXV�OHV
FDV �DWWHLQWV �HW �OHV �IHPPHV �SRUWHXVHV �VDLQHV� �2Q �PRQWUH �TXH �O DWWHLQWH �FKH] �OHV �®OOHV �HVW �GXH �v �XQ �ELDLV �G LQDFWLYDWLRQ �GX �FKURPRVRPH �;� �(Q
DQDO\VDQW�WRXV�OHV�FDV�SXEOL}V��RQ�GLVFXWH�OD�S}Q}WUDQFH�YDULDEOH�FKH]�OHV�IHPPHV�HQ�IRQFWLRQ�GX�W\SH�GH�YDULDQW�HW�GH�O LQDFWLYDWLRQ�GX�FKURPRVRPH
;�

3LlFH�MRLQWH���3RVWHU�$VVLVHV������GRF[



0$/$',(6�&$5',29$6&8/$,5(6 9gURQLTXH�)UHVVDUW

���������&RPSDUDLVRQ�GHV�UmVXOWDWV�GxDQDO\VH�JmQmWLTXH�HQ�1*6�YHUVXV�VmTXHQkDJH�6DQJHU�GDQV�XQH�FRKRUWH�GH������FDV�LQGH[
DYHF�WURXEOHV�GX�U\WKPH�FDUGLDTXH�KRUV�FDUGLRP\RSDWKLHV�GX�YHQWULFXOH�JDXFKH�

$XWHXUV��

9}URQLTXH�)5(66$57�������

���8QLW}�)RQFWLRQQHOOH�GH�&DUGLRJ}Q}WLTXH�HW�0\RJ}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��$3�+3��+�SLWDX[
8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3DULV��)UDQFH
�����&HQWUH�GH�5}I}UHQFH�SRXU�OHV�0DODGLHV�&DUGLDTXHV�+}U}GLWDLUHV��3DULV��)UDQFH

0RWV�FOHIV���SDWKRORJLH�U\WKPLTXH��1*6��FDSWXUH��V}TXHQ{DJH�6DQJHU

5mVXPm��

,QWURGXFWLRQ���/HV�WHFKQLTXHV�G DQDO\VH�GHV�DQRPDOLHV�J}Q}WLTXHV�LPSOLTX}HV�GDQV�OHV�WURXEOHV�GX�U\WKPH�FDUGLDTXH�RQW�}YROX}�FHV�GHUQL|UHV
DQQ}HV�DYHF�OH�G}YHORSSHPHQW�GHV�WHFKQLTXHV�G DQDO\VHV�SDU�V}TXHQ{DJH�KDXW�G}ELW��1RXV�QRXV�SURSRVRQV�GH�FRPSDUHU�OHV�U}VXOWDWV�REWHQXV�SDU
V}TXHQ{DJH�6DQJHU�HW�SDU�V}TXHQ{DJH�KDXW�G}ELW�

0}WKRGHV���/HV�SDWKRORJLHV�U\WKPLTXHV��VDQV�FDUGLRSDWKLH�GX�9*��OHV�SOXV�IU}TXHQWHV�UH{XHV�DX�ODERUDWRLUH�VRQW�OHV�VXLYDQWHV���V\QGURPH�GX�47
ORQJ �FRQJ}QLWDO ��47/�� �V\QGURPH �GX �47 �FRXUW ��647�� �V\QGURPH �GH �%UXJDGD �HW �WURXEOHV �GH �OD �FRQGXFWLRQ� �WDFK\FDUGLHV �YHQWULFXODLUHV
FDW}FKRODPLQHUJLTXHV��79&��HW�G\VSODVLH�DU\WKPRJ|QH�GX�YHQWULFXOH�GURLW��'9'$���/ DQDO\VH�SDU�V}TXHQ{DJH�6DQJHU�D�SRUW}�VXU������SDWLHQWV������
SDWLHQWV�47/����SDWLHQWV�647������SDWLHQWV�DYHF�VXVSLFLRQ�GH�V\QGURPH�GH�%UXJDGD��HW�����SDWLHQWV�SRUWHXUV�GH�'9'$��/ DQDO\VH�SDU�V}TXHQ{DJH
KDXW�G}ELW�D�}W}�U}DOLV}H�FKH]������SDWLHQWV�������SDWLHQWV�47/������SDWLHQWV�DWWHLQWV�GH�V\QGURPH�%UXJDGD�HW�RX�WURXEOH�GH�FRQGXFWLRQ�����
DWWHLQWV�RX�VXVSHFW�GH�'9'$�HW�HQ®Q����SDWLHQWV�SRUWHXUV�GH�647�����SDWLHQWV�DWWHLQWV�GH�79&�HW����SU}VHQWDQW�GHV�WURXEOHV�GX�U\WKPH�DWULDX[�

5}VXOWDWV �HW �FRQFOXVLRQ �� �/D �FRPSDUDLVRQ �GHV �SRXUFHQWDJHV �GH �YDULDQWV �SDWKRJ|QHV �LGHQWL®}V �PRQWUH �TXH �OHV �UHQGHPHQWV �VRQW �VHQVLEOHPHQW
LGHQWLTXHV�HQWUH�V}TXHQ{DJH�6DQJHU�HW�1*6�SRXU�OHV�J|QHV�FODVVLTXHV�GX�V\QGURPH�GH�47/������GH�YDULDQWV�GH�FODVVH�����YV�����UHVSHFWLYHPHQW��
GX�%UXJDGD������YV�������HW�GH�OD�'9'$������YV�������/D�WHFKQLTXH�GH�1*6�D�FHSHQGDQW�SOXVLHXUV�DYDQWDJHV���O DQDO\VH�HVW�SOXV�UDSLGH
SHUPHWWDQW�G }WXGLHU����SDWLHQWV�VXU�XQH�S}ULRGH�GH���PRLV�VXU�XQ�QRPEUH�GH�J|QHV�G}®QLV�SDU�SDWKRORJLH�GDQV�OH�FDGUH�GH�OD�®OL|UH�&DUGLRJHQ��(OOH
SHUPHW�}JDOHPHQW�G LGHQWL®HU�GHV�UHPDQLHPHQWV�GH�JUDQGH�WDLOOH��G}O}WLRQ��GXSOLFDWLRQ�FRQFHUQDQW�XQ�RX�SOXVLHXUV�H[RQV�GH�J|QHV��������GDQV�OHV
47/�HW������GDQV�OHV�'9'$�LGHQWL®}V���(Q®Q�HOOH�SHUPHW�OH�GLDJQRVWLF�GH�IRUPHV�SOXV�FRPSOH[HV�DYHF�GHV�GRXEOHV�PXWDWLRQVRX�GHV�PXWDWLRQV�VXU
GHV�J|QHV�SOXV�UDUHPHQW�LPSOLTX}V��&HSHQGDQW��OH�QRPEUH�GH�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH�LGHQWL®}V�SDU�FHV�WHFKQLTXHV�UHVWH�XQH�GL°FXOW}�HW
Q}FHVVLWH�O }WXGH�GH�V}JU}JDWLRQ�GX�YDULDQW�GDQV�OHV�IDPLOOHV�SRXU�HVS}UHU�VWDWXHU�VXU�XQ�}YHQWXHO�U�OH�FDXVDO�



*c1c7,48(�78025$/( 0(5,(0�$%',

���������&RQWULEXWLRQ�h�OxmWXGH�PROmFXODLUH�GX�FDQFHU�GX�SDQFUmDV��UHFKHUFKH�GxXQH�SRVVLEOH�DVVRFLDWLRQ�HQWUH�OH
SRO\PRUSKLVPH�*���7�GX�JlQH�07+)5�GDQV�XQ�mFKDQWLOORQ�GH�OD�SRSXODWLRQ�GH�OxRXHVW�$OJmULHQ

$XWHXUV��

0(5,(0�$%',���������5<0�.+$','-$�$%'(55$+0$1(���������1DLPD�'MDEDULD�0(528)(/�������

���G}SDUWHPHQW�GH�J}Q}WLTXH�PRO}FXODLUH�DSSOLTX}H��8QLYHUVLW}�GHV�VFLHQFHV�HW�GH�OD�WHFKQRORJLH�2UDQ��RUDQ��$OJ}ULH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH�HW�FHOOXODLUH��8QLYHUVLW}�GHV�VFLHQFHV�HW�GH�OD�WHFKQRORJLH�2UDQ��RUDQ��$OJ}ULH

0RWV�FOHIV���&DQFHU�GX�SDQFU}DV��07+)5��&���7��3&5�5)/3��2XHVW�DOJ}ULHQ

5mVXPm��

(Q�$OJ}ULH��OH�FDQFHU�GX�SDQFU}DV�SU}VHQWH�XQ�U}HO�SUREO|PH�GH�VDQW}�SXEOLTXH��/HV�SULQFLSDX[�IDFWHXUV�GH�ULVTXH�VRQW�OH�IDFWHXUV�HQYLURQPHQWDX[
HW�J}Q}WLTXHV��3OXVLHXUV�YRLHV�VRQW�LPSOLTX}HV�GDQV�O
DSSDULWLRQ�GX�FDQFHU�GX�SDQFU}DV�WHO�TXH�OD�YRLH�GH�P}WDEROLVPH�GHV�IRODWHV��/D�07+)5�HVW
XQH�HQ]\PH�FO}�TXL�FDWDO\VH�OD�FRQYHUVLRQ�GX������P}WK\O|QHWHWUDK\GURIRODWH�HQ���P}WK\OWHWUDK\GURIRODWH�HW�TXL�SHUPHW�DLQVL�v�O
KRPRF\VWHLQH
G
|WUH�UHP}WK\O}�HQ�P}WKLRQLQH�HW�}SXU}H�GH�O
RUJDQLVPH�

/
REMHFWLI�GH�OD�SU}VHQWH�}WXGH�HVW�GH�UHFKHUFKHU�XQH�HYHQWXHOOH�DVVRFLDWLRQ�HQWUH�OH�SRO\PRUSKLVPH�&���7�GX�J|QH�07+)5�HW�OH�G}YHORSSHPHQW�GX
FDQFHU�GX�SDQFU}DV�

&HWWH�}WXGH�HVW�U}DOLV}H�VXU�XQ�WRWDO�GH����VXMHWV��GRQW����W}PRLQV�HW����SDWLHQWV�DWWHLQWV�GX�FDQFHU�GX�SDQFU}DV�RULJLQDLUHV�GH�O
RXHVW�DOJ}ULHQ�
/
H[SORUDWLRQ�GHV�GLHUHQWV�J}QRW\SHV�GX�SRO\PRUSKLVPH�D�}W}�U}DOLV}H�SDU�3&5�5)/3��/D�FRPSDUDLVRQ�GHV�IU}TXHQFHV�DOO}OLTXHV�HW�J}QRW\SLTXHV
HQWUH�OHV�GHX[�JURXSHV�GH�W}PRLQV�HW�FDV�D�}W}�}WDEOLH�HQ�XWLOLVDQW�OHV�WHVWV�VWDWLVWLTXHV�

/HV�U}VXOWDWV�GH�O
}WXGH�}SLGHPLRORJLTXHV�PRQWUHQW�XQH�QHWWH�SU}GRPLQDQFH�PDVFXOLQH�VXU�O
HQVHPEOH�GHV�VXMHWV�PDODGHV��6H[H�UDWLR���������HW�XQH
IU}TXHQFH�PD[LPDOH�GH�VXUYHQXH�HQWUH����HW����DQV�

/
DQDO\VH �VWDWLVWLTXH �PRQWUH �TX
LO �Q
H[LVWH �DXFXQH �GL}UHQFH �VWDWLVWLTXHPHQW �VLJQL®FDWLYH �GH �GLVWULEXWLRQ �GHV �IU}TXHQFHV �J}QRW\SLTXHV �GX
SRO\PRUSKLVPH�&���7�GX�J|QH�07+)5�HQWUH�OHV�FDV�HW�OHV�W}PRLQV��25 ������S �������'H�PHPH��OH�J}QRW\SH�JURXS}�QH�VHPEOH�DYRLU�DXFXQH
GLVWULEXWLRQ�VLJQL®FDWLI�HQWUH�OHV�GHX[�JURXSHV��25 �����S ������

/HV�U}VXOWDWV�REWHQXV�UHVWHQW�SU}OLPLQDLUHV��LO�VHUDLW�WU}V�LPSRUWDQW�G
DXJPHQWHU�OH�QRPEUH�GH�FDV�v�}WXGLHU�HW�G
H[SORUHU�G
DXWUHV�SRO\PRUSKLVPHV
GX�J|QH�07+)5�SRXU�XQH�FDUDFW}ULVDWLRQ�J}Q}WLTXH�SU}FLVH�GX�FDQFHU�GX�SDQFU}DV�GDQV�OD�SRSXODWLRQ�GH�O
RXHVW�DOJ}ULHQ�

��

3LlFH�MRLQWH���$EVWUDFW�$VVLVHV�*}Q}WLTXH�7RXUV������GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 *8<�/(1$(56

���������/HV�PXWDWLRQV�GX�JlQH�$&2��UHSUmVHQWHQW�OD�GHX[LlPH�FDXVH��DSUlV�23$���Gx$WURSKLHV�2SWLTXHV�KmUmGLWDLUHV

$XWHXUV��

0DMLGD�&+$5,)������3DWUL]LD�$0$7,�%211($8������3DVFDO�5(<1,(5������'RPLQLTXH�%211($8������9LQFHQW�352&$&&,2������&KULVWRSKH�9HUQ\�����
6W}SKDQLH�/(58(=������F}OLQH�%ULV������VDOLP�.KLDWL������1DLJ�*XHJXHQ������GDYLG�*RXGHQ|JH������$UDQXG�&KHYUROOLHU������9DO}ULH�'HVTXLUHW�'XPDV�����
&DWKHULQH�9LJQDO������;DYLHU�=DQORQJKL������6DELQH�'HIRRUW�'KHOOHPPHV������,VDEHOOH�'UXPDUH������6\OYLH�2GHQW������+}O|QH�'ROOIXV������,VDEHOOH
0(81,(5�������*X\�/(1$(56����

���(TXLSH�0LWR/DE��,QVWLWXW�0LWR9DVF��805�&156������,16(50�������8QLYHUVLW}�G
$QJHUV��$QJHUV��)UDQFH
���QHXURORJLH��&+8�G
$QJHUV��$QJHUV��)UDQFH
���%LRFKLPLH�HW�%LRORJLH�PRO}FXODLUH��&+8�G
$QJHUV��$QJHUV��)UDQFH
���0LWR/DE�805�&156�������8�����,16(50��8QLYHUVLW}�G
$QJHUV��$QJHUV��)UDQFH
���VHUYLFH�GH�QHXUR�RSKWDOPRORJLH��)RQGDWLRQ�5RWKVFKLOG��3DULV��)UDQFH
���6HUYLFH�G
2SKWDOPRORJLH��&OLQLTXH�-XOHV�9HUQHV��1DQWHV��)UDQFH
���VHUYLFH�GH�QHXUR�RSKWDOPRORJLH��&KUX�GH�/LOOH��/LOOH��)UDQFH
���J}Q}WLTXH�P}GLFDOH��&+8�GH�UHQQHV��5HQQHV��)UDQFH
���$HFWLRQV�J}Q}WLTXHV�RSKWDOPRORJLTXHV��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����*}Q}WLTXH�HW�WK}UDSLHV�GHV�QHXURSDWKLHV�RSWLTXHV�K}U}GLWDLUHV��,QVWLWXW�GHV�1HXURVFLHQFHV�GH�0RQWSHOOLHU��8�����GH�O
,16(50��$QJHUV��)UDQFH

0RWV�FOHIV���QHXURSDWKLHV�RSWLTXHV�K}U}GLWDLUHV��PLWRFKRQGULHV��DFRQLWDVH��F\FOH�GH�.UHEV

5mVXPm��

/HV�QHXURSDWKLHV�RSWLTXHV�K}U}GLWDLUHV��12+��UHSU}VHQWHQW�OD�IRUPH�OD�SOXV�IU}TXHQWH�GH�F}FLW}�J}Q}WLTXH��OL}H�v�XQH�G}J}Q}UHVFHQFH�GHV�&HOOXOHV
*DQJOLRQQDLUHV�GH�OD�5}WLQH��&*5V���QHXURQHV�TXL�WUDQVGXLVHQW�O LQIRUPDWLRQ�YLVXHOOH�GH�OD�U}WLQH�DX�FHUYHDX�DX�WUDYHUV�GHV�QHUIV�RSWLTXHV��/D�IRUPH
OD�SOXV�IU}TXHQWH�HVW�OD�QHXURSDWKLH�RSWLTXH�GH�.MHU�RX�DWURSKLH�RSWLTXH�GRPLQDQWH��$2'���HVVHQWLHOOHPHQW�OL}H�v�GHV�PXWDWLRQV�GDQV�OH�J|QH�23$��
HW�UDUHPHQW�GDQV�OHV�J|QHV�0)1���$)*�/���63*���23$��HW�'10�/��/HV�IRUPHV�U}FHVVLYHV��$25��VRQW�PRLQV�IU}TXHQWHV�HW�DVVRFL}HV�v�GHV�PXWDWLRQV
GDQV�OHV�J|QHV�70(0���$��$&2��HW�571�,3���(Q®Q��LO�H[LVWH�GHV�IRUPHV�v�WUDQVPLVVLRQ�PDWHUQHOOH��GDQV�OH�FDV�GH�OD�12+�GH�/HEHU��DVVRFL}HV�v�GHV
PXWDWLRQV�SDWKRJ|QHV�GX�J}QRPH�PLWRFKRQGULDO�

/H�V}TXHQ{DJH�SDU�1*6�G XQH�FRKRUWH�GH������SDWLHQWV�DWWHLQWV�G XQH�12+��QRXV�D�SHUPLV�LGHQWL®HU�GHV�YDULDQWV�SDWKRJ|QHV�GX�J|QH�$&2���GDQV
���IDPLOOHV�U}FHVVLYHV�HW����IDPLOOHV�GRPLQDQWHV�

/H�J|QH�$&2��FRGH�SRXU�O DFRQLWDVH�PLWRFKRQGULDOH�GX�F\FOH�GH�.UHEV��DVVXUDQW�O LVRP}ULVDWLRQ�GX�FLWUDWH�HQ�LVRFLWUDWH�YLD�OH�FLV�DFRQLWDVH��'HV
PXWDWLRQV�U}FHVVLYHV�G $&2��RQW�}W}�UDSSRUW}HV�FKH]�GHV�SDWLHQWV�DYHF�XQH�HQF}SKDORSDWKLH�LQIDQWLOH�SU}FRFH��XQH�DWWHLQWH�GX�QHUI�RSWLTXH�HW�XQH
DWURSKLH�F}U}EHOOHXVH�HW�U}FHPPHQW��GDQV�GHV�12+�LVRO}HV�HW�V\QGURPLTXHV�

/ }WXGH �LQ �VLOLFR �GH �OD �G\QDPLTXH �PRO}FXODLUH �G $&2� �D �PRQWU} �TXH �OHV �YDULDQWV �LGHQWL®}V �DXJPHQWHQW �OD �VWDELOLW} �GH �OD �SURW}LQH �HW �GLPLQXH �OD
¯H[LELOLW} �GHV �DFLGHV �DPLQ}V� �/ DQDO\VH �GH �®EUREODVWHV �GHV �SDWLHQWV �$&2� �D �U}Y}O} �XQH �GLPLQXWLRQ �GH �OD �TXDQWLW} �GH �OD �SURW}LQH� �GH �OD �TXDQWLW}
G $'1PW�HW�GH�O DFWLYLW}�G DFRQLWDVH��SOXV�LPSRUWDQWH�GDQV�OHV�IRUPHV�U}FHVVLYHV��/ }WXGH�GH�OD�UHVSLUDWLRQ�PLWRFKRQGULDOH�VXU�OHV�®EUREODVWHV�HW�OHV
FHOOXOHV�.2�$&2��PRQWUH�XQ�EORFDJH�GH�OD�SUHPL|UH�SDUWLH�GX�F\FOH�GH�.UHEV��VDQV�DWWHLQWH�GH�O DFWLYLW}�HQ]\PDWLTXH�GHV�FRPSOH[HV�GH�OD�FKDLQH
UHVSLUDWRLUH�

&HV�U}VXOWDWV�G}PRQWUHQW�TXH�OH�J|QH�$&2��UHSU}VHQWH�OD��|PH�FDXVH�GH�12+�DXWRVRPLTXHV��DSU|V�OH�J|QH�23$��
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&gFLOH�5,7725(

���������(yHW�GH�OxLPSOmPHQWDWLRQ�SUm�DQDO\WLTXH�GH�OxDYLV�GxXQH�UmXQLRQ�GH�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH��5&3��VXU�OH
UHQGHPHQW�GLDJQRVWLTXH�GxXQ�SDQHO�GH�JlQHV�GHV�PDODGLHV�DXWRLQ{DPPDWRLUHV��0$,V�

$XWHXUV��

&}FLOH�5,7725(������*XLODLQH�%2856,(5������0XULHO�*87,(55(=������'}ERUDK�0(&+,1������)ORULDQ�0,/+$9(7������*XLOODXPH�6$55$%$<������,VDEHOOH
728,728����

���80$,��&+8�$'9��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���0DODGLHV�DXWRLQ¯DPPDWRLUHV��0$,V���6}TXHQ{DJH�KDXW�G}ELW��6+'���3DQHO�GH�J|QHV��'LDJQRVWLF�J}Q}WLTXH

5mVXPm��

,QWURGXFWLRQ

/HV�PDODGLHV�DXWRLQ¯DPPDWRLUHV�PRQRJ}QLTXHV��0$,V��VRQW�FDUDFW}ULV}HV�SDU�GHV�PXWDWLRQV�GDQV�OHV�J|QHV�FRGDQW�SRXU�GHV�SURW}LQHV�LPSOLTX}HV
GDQV�OD�U}JXODWLRQ�GH�O
LPPXQLW}�LQQ}H��3OXV�GH����J|QHV�RQW�}W}�LGHQWL®}V��QRWDPPHQW�JUxFH�DX�V}TXHQ{DJH�KDXW�G}ELW��6+'���1RXV�SU}VHQWRQV�LFL
OHV�U}VXOWDWV�GH�QRV���DQQ}HV�G
H[S}ULHQFH�G XWLOLVDWLRQ�G XQ�SDQHO�6+'�FRPPH�GLDJQRVWLF�GH�URXWLQH�SRXU�OHV�0$,V�

2EMHFWLI

rYDOXHU �OD �SHUIRUPDQFH�GLDJQRVWLTXH �G
XQ �SDQHO �GH ��� �J|QHV �FLEODQW �OHV �0$,V �HW �O HHW �VXU �FH �UHQGHPHQW �GH �O LPSO}PHQWDWLRQ �HQ �SU}�DQDO\WLTXH
G XQH�U}XQLRQ�GH�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH��5&3��QDWLRQDOH�GX�FHQWUH�GH�U}I}UHQFH�GHV�0$,V�UDUHV�HW�GHV�DP\ORVHV��&H5}0$,$��SRXU�YDOLGHU
O LQGLFDWLRQ�GH�O H[DPHQ�

0mWKRGH

/HV�$'1�GH�����SDWLHQWV�SU}VHQWDQW�GHV�VLJQHV�FOLQLTXHV�GH�0$,V��xJ}V�GH���PRLV�v����DQV��RQW�}W}�V}TXHQF}V�HQWUH�VHSWHPEUH������HW�MDQYLHU
������8Q�HQULFKLVVHPHQW�SDU�FDSWXUH�D�}W}�XWLOLV}�SRXU�SU}SDUHU�OHV�OLEUDLULHV��1H[WHUD�,OOXPLQD�RX�6XUH6HOHFW�$JLOHQW��DYDQW�XQ�6+'�VXU�XQH
SODWHIRUPH�,OOXPLQD��0L6HT�RX�1H[W6HT������/HV�PXWDWLRQV�RQW�}W}�FODVV}HV�HQ���FODVVHV�VHORQ�OD�EDVH�GH�GRQQ}HV�,QIHYHUV�GHV�0$,V�RX�VHORQ�OHV
UHFRPPDQGDWLRQV�GH�O
$PHULFDQ�&ROOHJH�RI�0HGLFDO�*HQHWLFV�DQG�*HQRPLFV��/HV�GRQQ}HV�}SLG}PLRORJLTXHV��OHV�VLJQHV�FOLQLTXHV�HW�OHV�PDUTXHXUV
ELRORJLTXHV�RQW�}W}�UHFXHLOOLV�GDQV�XQ�IRUPXODLUH�UHTXLV�ORUV�GH�WRXWH�GHPDQGH�GH�GLDJQRVWLF�J}Q}WLTXH��$YDQW�PDUV�������WRXWHV�OHV�SUHVFULSWLRQV
GH�SDQHOV�GH�J|QHV�0$,V�}WDLHQW�DFFHSW}HV��$SU|V�FHWWH�GDWH��XQ�DYLV�SRVLWLI�G XQH�5&3�&H5}0$,$�D�}W}�GHPDQG}�SRXU�YDOLGHU�O LQGLFDWLRQ�GH�FHW
H[DPHQ�VL�OH�SUHVFULSWHXU�Q HVW�SDV�LVVX�G XQ�FHQWUH�GH�U}I}UHQFH�

5mVXOWDWV

8Q�GLDJQRVWLF�J}Q}WLTXH�D�}W}�FRQ®UP}�FKH]����GHV�SDWLHQWV��&H�U}VXOWDW�HVW�VLPLODLUH�DX[�UHQGHPHQWV�U}FHPPHQW�SXEOL}V�GDQV�OHV�0$,V��/HV�J|QHV
GDQV�OHVTXHOV�QRXV�DYRQV�LGHQWL®}�OH�SOXV�GH�YDULDQWV�SDWKRJ|QHV�}WDLHQW�0()9��09.��HW�1/53���$SU|V�PDUV�������OH�UHQGHPHQW�GLDJQRVWLTXH�D�}W}
DP}OLRU}�GH����v������S ��������WRXV�SUHVFULSWHXUV�FRQIRQGXV��&RQFHUQDQW�OHV�SUHVFULSWLRQV�QRQ�LVVXHV�G XQ�FHQWUH�GH�U}I}UHQFH��LO�D�}W}�DP}OLRU}
GH����v������16��DSU|V�YDOLGDWLRQ�GH�O H[DPHQ�SDU�XQH�5&3�&H5}0$,$�

&RQFOXVLRQ

1RWUH�SDQHO�GH�J|QHV�GHV�0$,V�SU}VHQWH�XQ�IDLEOH�UHQGHPHQW�GLDJQRVWLTXH��G}Mv�REVHUY}�SDU�DLOOHXUV��/
XQH�GHV�UDLVRQV�SRXUUDLW�~WUH�OD�G}®QLWLRQ
VWULFWH �TXH �QRXV �DYRQV �XWLOLV}H �SRXU �FRQ®UPHU �XQ �GLDJQRVWLF �J}Q}WLTXH� �'H �SOXV� �GH �QRPEUHX[ �J|QHV �HW �P}FDQLVPHV �PRO}FXODLUHV �GH �OD
SK\VLRSDWKRORJLH�GHV�0$,V�VRQW�HQFRUH�LQFRQQXV��7RXWHIRLV��QRWUH�}WXGH�PRQWUH�SRXU�OD��|UH�IRLV�O DP}OLRUDWLRQ�GX�UHQGHPHQW�GLDJQRVWLTXH�GHV�0$,V
JUxFH�v�XQ�®OWUH�FOLQLTXH�SU}DODEOH��&HWWH�VWUDW}JLH�LQFOXDQW�OHV�H[SHUWV�GHV�FHQWUHV�GH�U}I}UHQFHV�SRXUUDLW�GRQF�~WUH�HQFRXUDJ}H�QRWDPPHQW�GDQV�OH
FRQWH[WH�GX�G}YHORSSHPHQW�GHV�DQDO\VHV�SDQJ}QRPLTXHV�HQ�URXWLQH�



21&2*c1c7,48( /DXUHQW�&$67(5$

���������6LJQLzFDWLRQ�GHV�YDULDQWV�JmQmWLTXHV�h�IDLEOH�IUDFWLRQ�DOOmOLTXH�GmWHFWmV�SDU�VmTXHQkDJH�h�KDXW�GmELW�GDQV�OH�FDGUH�GX
GLDJQRVWLF�PROmFXODLUH�GHV�SUmGLVSRVLWLRQV�DX[�FDQFHUV�GX�VHLQ�HW�GH�OxRYDLUH

$XWHXUV��

)ODYLH�%RXORXDUG������9DOHQWLQ�+DUWHU������(WLHQQH�0XOOHU������6RSKLH�.ULHJHU���������1LFRODV�*RDUGRQ������$JDWKH�5LFRX������(GZLJH�.DVSHU�����
$QJ}OLQD�/HJURV������$OH[DQGUH�$WNLQVRQ������7KLEDXW�/DYRO}������2OLYLD�%UXHW������&}OLQH�4XHVQHOOH������&KDQNDQQLUD�6DQ������5RELQ�)RXLOOHW�����
3DVFDOLQH�%HUWKHW������'RPLQLTXH�9DXU������/DXUHQW�&DVW}UD����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*}Q}WLTXH�GX�&DQFHU��&/&&�&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���&HQWUH�GH�7UDLWHPHQW�GHV�GRQQ}HV�GX�FDQF}URSROH�QRUG�RXHVW��&7'�&12���&/5&&�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*}Q}WLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*}QRPLTXH�0}GLFDOH�HW�0}GHFLQH�3HUVRQQDOLV}H��&/&&
&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���8QLYHUVLW}��&DHQ�1RUPDQGLH��&DHQ��)UDQFH
���,QVHUP�8������81,528(1��1RUPDQGLH�8QLY��HW�'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH
3HUVRQQDOLV}H��,QVHUP��8QLYHUVLW}�GH�5RXHQ�HW�&+8�GH�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�G
RQFRJ}Q}WLTXH��&HQWUH�1RUPDQG�GH�*}QRPLTXH�0}GLFDOH�HW�0}GHFLQH�3HUVRQQDOLV}H��&/&&�&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH

0RWV�FOHIV���0RVD�TXH��K}PDWRSR�|VH�FORQDOH��$'1�WXPRUDO�FLUFXODQW��%5&$���73����FDQFHU�GX�VHLQ��FDQFHU�GH�O RYDLUH

5mVXPm��

/H�GLDJQRVWLF�GHV�SU}GLVSRVLWLRQV�DX[�FDQFHUV�GX�VHLQ�HW�GH�O RYDLUH�HVW�U}DOLV}�DXMRXUG KXL�SDU�OH�V}TXHQ{DJH�KDXW�G}ELW�G XQ�SDQHO�GH����J|QHV
�%5&$���%5&$���3$/%���5$'��&�'��&'+���37(1��0/+���06+���06+���306���(3&$0�HW�73�����5}JXOL|UHPHQW��GHV�YDULDQWV�D\DQW�XQH�IUDFWLRQ
DOO}OLTXH��RX�9$)�SRXU��YDULDQW�DOOHOH�IUDFWLRQ���IDLEOH�VRQW�G}WHFW}V�TXHVWLRQQDQW�GH�OD�SU}VHQFH�G XQH�Q}RPXWDWLRQ�HQ�PRVD�TXH�SRXYDQW�FRQGXLUH
v�GHV�WHVWV�SU}V\PSWRPDWLTXHV�GDQV�OD�GHVFHQGDQFH�GX�FDV�LQGH[��&HSHQGDQW��FHV�YDULDQWV�GH�IDLEOH�9$)�SHXYHQW�~WUH�H[SOLTX}V�SDU�GHX[�DXWUHV
}Y|QHPHQWV�DFTXLV�SOXV�WDUGLYHPHQW�HW�QRQ�WUDQVPLVVLEOHV���O
K}PDWRSR�|VH�FORQDOH��+&��HW�O
$'1�WXPRUDO�FLUFXODQW��$'1WF���3RXU�G}WHUPLQHU
O RULJLQH�GH�FHV�YDULDQWV��XQH�UHFKHUFKH�GHV�YDULDQWV�GH�IDLEOH�9$)�D�}W}�HHFWX}H�FKH]�O HQVHPEOH�GHV�FDV�LQGH[�DQDO\V}V�DX�ODERUDWRLUH�GXUDQW
HQYLURQ �XQ �DQ �GDQV �OH �FDGUH �G XQH �UHFKHUFKH �GH �SU}GLVSRVLWLRQ �DX �FDQFHU �GX �VHLQ �HW �GH �O RYDLUH� �/D �SU}VHQFH �GH �FHV �YDULDQWV �D �}W} �Y}UL®}H �SDU
V}TXHQ{DJH �1*6� �6DQJHU �RX �61D3VKRWf �VXU �GL}UHQWV �WLVVXV �GLVSRQLEOHV �WHOV �TXH �OH �VDQJ� �OHV �FHOOXOHV �MXJDOHV �HW �OD �WXPHXU� �3DU �DLOOHXUV� �XQH
Y}UL®FDWLRQ�GH�OD�WDLOOH�GHV�IUDJPHQWV�H[WUDLWV�GX�VDQJ�D�}W}�U}DOLV}H�SDU�7DSHVWDWLRQf�D®Q�G }YDOXHU�XQH�SRWHQWLHOOH�FRQWDPLQDWLRQ�SDU�GH�O $'1WF
WUDGXLWH�SDU�OD�G}WHFWLRQ�GH�IUDJPHQWV�GH�SHWLWH�WDLOOH��3DUPL�OHV������FDV�LQGH[�DQDO\V}V�����SDWLHQWV�SRUWHXUV�G XQ�YDULDQW�SRWHQWLHOOHPHQW
SDWKRJ|QH�SU}VHQWDQW�XQH�9$)�IDLEOH�RQW�}W}�G}WHFW}V��8Q�FDV�H[FHSWLRQQHO�GH�YDULDQW�HQ�PRVD�TXH�GH�%5&$��D�}W}�GRFXPHQW}�FKH]�XQH�SDWLHQWH
D\DQW�SU}VHQW}�XQ�FDQFHU�GH�O RYDLUH�v����DQV��/D�SU}VHQFH�G
$'1WF�D�}W}�G}PRQWU}H�FKH]�XQH�SDWLHQWH�DWWHLQWH�G XQ�FDQFHU�GX�FRORQ�SRUWHXVH�G XQ
YDULDQW�GH�73���HW�GH�37(1�DYHF�GHV�9$)�SURFKHV�GH�������3RXU�OHV����DXWUHV�SDWLHQWV�SU}VHQWDQW�XQLTXHPHQW�GHV�YDULDQWV�GH�73����O K\SRWK|VH
SULYLO}JL}H� �GDQV �OD �U}VHUYH �GH �O DEVHQFH �G DQDO\VH �VXU �OD �WXPHXU �FKH] �� �G HQWUH �HOOHV� �}WDLW �O +&� �(Q �HHW� �FHV ��� �SDWLHQWV �D\DQW �SU}VHQW} �GHV
FDQFHUV�GX�VHLQ�WDUGLIV�HW�GHV�FDQFHUV�GH�O RYDLUH�Q }WDLHQW�SDV�}YRFDWHXUV�G XQH�YDULDWLRQ�SDWKRJ|QH�FRQVWLWXWLRQQHOOH�GH�73����'H�SOXV��FHV
SDWLHQWV�}WDLHQW�SOXV�xJ}V�������YV������DQV���S����������SDU�UDSSRUW�DX[�DXWUHV�FDV�LQGH[�DQDO\V}V�GDQV�O }WXGH�HQ�FRK}UHQFH�DYHF�OD�SU}VHQFH
G +&��(Q®Q��OD�SURSRUWLRQ�GH�FDV�DWWHLQWV�G
XQ�FDQFHU�GH�O RYDLUH�SDU�UDSSRUW�DX[�FDV�DWWHLQWV�G XQ�FDQFHU�GX�VHLQ�}WDLW�DXJPHQW}H�VLJQL®FDWLYHPHQW
FKH]�OHV�SDWLHQWV�SU}VHQWDQW�XQ�YDULDQW�GH�73����S�����������&HWWH�}WXGH�PHW�HQ�}YLGHQFH�OD�FRPSOH[LW}�G LQWHUSU}WHU�FHV�YDULDQWV�GH�IDLEOH�9$)��/HV
}WDWV�HQ�PRVD�TXH�UHVWHQW�GHV�}Y}QHPHQWV�UDUHV�TX
LO�IDXW�G}PRQWUHU�SDU�GHV�DQDO\VHV�FRPSO}PHQWDLUHV�DYDQW�GH�WHVWHU�OHV�GHVFHQGDQWV�SRXU
}YLWHU�OHV�HUUHXUV�GLDJQRVWLTXHV�WUDXPDWLVDQWHV�TX
LQGXLUDLHQW�OD�SU}VHQFH�G
XQH�+&�RX�G
$'1WF�SDUWLFXOL|UHPHQW�HQ�FDV�GH�G}WHFWLRQ�GH�YDULDQWV
IU}TXHPPHQW�LPSOLTX}V�GDQV�O +&�HW�HQ�VRPDWLTXH�WXPRUDOH�WHOV�TXH�FHX[�TXL�FRQFHUQHQW�OH�J|QH�73���

3LlFH�MRLQWH���0RVDLF�1*6BODVW�GRF[
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/DXUHQW�&$67(5$

���������7KH�)UHQFK�2QFR*HQHWLF�'DWDEDVH���)U2*��GmYHORSSHPHQW�GxXQ�RXWLO�GxmFKDQJH�HW�GxH[SHUWLVH�GHV�YDULDQWV
JmQRPLTXHV�SRXU�OxRQFRJmQmWLTXH

$XWHXUV��

/DXUHQW�&DVW}UD������6DQGULQH�&DSXWR������6W}SKDQLH�%DHUW�'HVXUPRQW������$XGRX[�-}URPH������1LFRODV�3KLOLSSH������5DSKD�O�/DQRV������$OH[DQGUH
$WNLQVRQ������7KLEDXW�/DYRO}������,PHQH�&KHQWOL������*URXSH�*}Q}WLTXH�HW�&DQFHU�G 8QLFDQFHU����

���/DERUDWRLUH�GH�%LRORJLH�HW�GH�*}Q}WLTXH�GX�&DQFHU��,16(50�8������&HQWUH�1RUPDQG�GH�*}QRPLTXH�0}GLFDOH�HW�0}GHFLQH�3HUVRQQDOLV}H��&/&&
&HQWUH�)UDQ{RLV�%DFOHVVH��&DHQ��)UDQFH
���8QLYHUVLW}�3DULV�6FLHQFHV�/HWWUHV��6HUYLFH�GH�*}Q}WLTXH���,QVWLWXW�&XULH��3DULV��)UDQFH
���8QLW}�GH�*}Q}WLTXH�PRO}FXODLUH��,16(50�8������&HQWUH�1RUPDQG�GH�*}QRPLTXH�0}GLFDOH�HW�0}GHFLQH�3HUVRQQDOLV}H��&+8��5RXHQ��)UDQFH
���&�,50%��6HT2QH�6�$�6��0RQWSHOOLHU��)UDQFH
���JURXSH��81,&$1&(5��3DULV��)UDQFH

0RWV�FOHIV���%DVHV�GH�GRQQ}HV��H[SHUWLVH���YDULDQW�J}Q}WLTXH���}FKDQJH

5mVXPm��

/H�GLDJQRVWLF �PRO}FXODLUH�GHV�SU}GLVSRVLWLRQV�DX[�FDQFHUV�UHSRVH�VXU�OH�V}TXHQ{DJH�GH�SDQHO �GH�J|QHV�H[SORUDQW�VLPXOWDQ}PHQW�SOXVLHXUV
V\QGURPHV��$®Q�GH�JDUDQWLU�XQH�LQWHUSU}WDWLRQ�SHUWLQHQWH�FOLQLTXHPHQW��SRXU�XQH�SULVH�HQ�FKDUJH�RSWLPDOH�HW�KDUPRQLV}H�DX�QLYHDX�QDWLRQDO��LO�HVW
DXMRXUG KXL�Q}FHVVDLUH�GH�GLVSRVHU�G XQ�V\VW|PH�GH�FHQWUDOLVDWLRQ�GH�WRXV�OHV�W\SHV�GH�YDULDQWV�LGHQWL®}V�FKH]�OHV�SDWLHQWV�HW�GRQF�G RUJDQLVHU�OH
UHFXHLO�HW�O }FKDQJH�GHV�LQIRUPDWLRQV�J}Q}WLTXHV�GH�ID{RQ�FHQWUDOLV}H��1RXV�DYRQV�G}YHORSS}�OH�ORJLFLHO�OLEUH�)U2*�HQ�FROODERUDWLRQ�DYHF�OH�JURXSH
*}Q}WLTXH �HW �&DQFHU ��**&� �HW �OD �VRFL}W} �6HT2QH� �)U2*�D �SRXU �REMHFWLI �GH �FROOHFWHU �OHV �YDULDQWV �LGHQWL®}V �GDQV �OHV �ODERUDWRLUHV �GH �GLDJQRVWLF �HQ
RQFRJ}Q}WLTXH�GDQV�XQH�EDVH�GH�GRQQ}HV�PXOWL�J}QLTXHV��SHUPHWWDQW�OHXU�DQQRWDWLRQ��FXUDWLRQ�HW�H[SHUWLVH�

)UR*�V DUWLFXOH�DXWRXU�G XQH��EDVH�GH�GRQQ}HV�e�VFDODEOH�l��SHUPHWWDQW�O LQVHUWLRQ�GH�YDULDQWV�XQLTXHV�v�FHOOH�GH��YFI�FRPSOHWV�G LQGLYLGXV���G XQH
$3,�V}FXULV}H�HW�G XQH�LQWHUIDFH�ZHE�GH�FXUDWLRQ�FRQVXOWDWLRQ��$XMRXUG KXL��)U2*��HQ�YHUVLRQ�EHWD��SHUPHW�OD�UHSULVH�GHV�GRQQ}HV�GX�**&�DSU|V
QRUPDOLVDWLRQ �HW �U}�DQQRWDWLRQ �SDU �XQ �SLSHOLQH �ELR�LQIRUPDWLTXH �G}GL} �HW �SDUDP}WUDEOH �SU}YX �SRXU �SHUPHWWUH �OHV �PLVHV �v �MRXU �LW}UDWLYHV�
$FWXHOOHPHQW��HOOH�LQW|JUH�������YDULDQWV�DQQRW}V�SRXYDQW�~WUH�DSSHO}V�YLD�XQ�PRWHXU�GH�UHFKHUFKH��/HV�U}VXOWDWV�GH�OD�UHFKHUFKH�VRQW�®OWUDEOHV�
/ LQWHUIDFH�SU}VHQWH�OHV�DQQRWDWLRQV�GDQV�GHV�SDJHV�YDULDQWV�HW�SURSRVH�GH�QRPEUHX[�OLHQV�YHUV�GHV�EDVHV�J}Q}UDOLVWHV�RX�G H[SHUWV�H[WHUQHV
G}®QLV�VHORQ�OH�J|QH��(OOH�SHUPHW�}JDOHPHQW�XQH�JHVWLRQ�GH�OD�ELEOLRJUDSKLH�HW�OD�WUD{DELOLW}�GHV�G}FLVLRQV�G H[SHUWLVH�SU}®JXUDQW�XQ�V\VW|PH�H[SHUW
GH�FXUDWLRQ�DXWRPDWLVDEOH��(OOH�SHUPHW�O DFF|V�DX[�FR�RFFXUUHQFHV�HW�DX[�GRQQ}HV�LQGLYLGXHOOHV��1}DQPRLQV�OHV�DFF|V�VRQW�VRXPLV�v�GHV�GURLWV�
J}U}V�SDU�O $3,��TXL�OLPLWHQW��HW�FRQWU�OHQW�OHV�DFF|V��VHORQ�OH�SUR®O�GH�O XWLOLVDWHXU�

$�O DYHQLU��FHW�RXWLO�SHUPHWWUD�OD�PLVH�HQ�UHODWLRQ�GH�U}VHDX[�G H[SHUWV�SHUPHWWDQW�OD�FXUDWLRQ�DVVLVW}H�SDU�OH�V\VW|PH�DVVRFL}H�v�GHV�DOHUWHV�GH
UHFODVVL®FDWLRQ �SRXU �OHV �XWLOLVDWHXUV� �&H �V\VW|PH �SHUPHWWUD �XQH �LQWHUFRQQH[LRQ �v �G DXWUHV �V\VW|PHV ��QDWLRQDX[ �HW �LQWHUQDWLRQDX[�� �/D �PLVH �HQ
SURGXFWLRQ�GH�FH�V\VW|PH�v�O }FKHOOH�QDWLRQDOH�VHUD�SRUW}H�SDU�XQ�FRQVRUWLXP�HQ�FRXUV�GH�FRQVWLWXWLRQ��U}XQLVVDQW�GDQV�XQ�SUHPLHU�WHPSV�OHV
ODERUDWRLUHV�PHPEUHV�GX�**&�HW�OH�**&�OXL�P~PH�VRXV�O }JLGH�G 81,&$1&(5��&H�FRQVRUWLXP�YHLOOHUD�v�OD�FRQWUDFWXDOLVDWLRQ�GHV�}FKDQJHV�GH
GRQQ}HV���v�OHXU�XVDJH�GDQV�OH�UHVSHFW�GHV�FRQWUDLQWHV�U|JOHPHQWDLUHV��5*3'��&1,/��K}EHUJHPHQW�GHV�GRQQ}HV�GH�VDQW}��HW�G}®QLUD�OHV�U|JOHV�GH
IRQFWLRQQHPHQW�DYHF�OHV�SDUWHQDLUHV�SXEOLFV�HW�SULY}V��/HV�E}Q}®FHV�DWWHQGXV�VRQW�OD�PLVH�HQ�SODFH�G XQ�V\VW|PH�G DLGH�v�O LQWHUSU}WDWLRQ�DGDSW}H
DX[�DSSURFKHV�PXOWLJ}QLTXHV��XQH�VWDQGDUGLVDWLRQ�GHV�LQWHUSU}WDWLRQV�DX�QLYHDX�QDWLRQDO��XQH�YDORULVDWLRQ�GHV�GRQQ}HV�DX�QLYHDX�LQWHUQDWLRQDO�HW
XQH�PHLOOHXUH�GLXVLRQ�GHV�LQIRUPDWLRQV�DX[�SURIHVVLRQQHOV�

3LlFH�MRLQWH���)U2*BDVVLVH�����GRF[
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%5812�)5$1&28

���������3\WKLH9DU���XQ�RXWLO�FROODERUDWLI�SRXU�O
LQWmJUDWLRQ�GHV�GRQQmHV�JmQmWLTXH�HW�FOLQLTXH�GHV�PDODGLHV�UDUHV

$XWHXUV��

0}OLVVD�1
'}EL������$OH[LV�3URXVW������/RLF�)RXVVLHU���������*XLOOHPHWWH�%HDXGRQQHW������$Q\D�5RWKHQEXKOHU������$JQ|V�/LQJODUW���������-DFTXHV�<RXQJ
��������$OHVVLD�8VDUGL������$QQH�*XLRFKRQ�0DQWHO���������-}U�PH�%RXOLJDQG���������&KULVWRSKH�+DELE������%UXQR�)UDQFRX�������

���3ODWHIRUPH�G ([SHUWLVH�3DULV�6XG�0DODGLHV�5DUHV��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���*}Q}WLTXH�3KDUPDFRJ}Q}WLTXH�HW�+RUPRQRORJLH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���805�6������,QVHUP�HW�)DFXOW}�GH�0}GHFLQH�8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��,QVHUP��/H�.UHPOLQ�%LF~WUH��)UDQFH
���(QGRFULQRORJLH�HW�GHV�0DODGLHV�GH�OD�5HSURGXFWLRQ��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���1HXURORJLH�$GXOWH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���(QGRFULQRORJLH�3}GLDWULTXH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���ELRLQIRUPDWLTXH��1*6��EDVH�GH�GRQQ}HV��PDODGLHV�UDUHV��FOLQLTXH

5mVXPm��

&RQWH[W�

3DULV�6XG�8QLYHUVLW\ �+RVSLWDOV ��+836� �JDWKHU ����UHIHUHQFH�FHQWHUV �IRU �UDUH�GLVRUGHUV ��&505V�� �+LJK�WKURXJKSXW �'1$�VHTXHQFLQJ�LV �DOUHDG\
FRPPRQO\�XVHG�EXW�SURGXFHV�D�JUHDW�DPRXQW�RI�GDWD��JHQRW\SLF�DQG�SKHQRW\SLF��,W�UHPDLQV�D�UHDO�FKDOOHQJH�WR�GLVWLQJXLVK�JHQHWLF�SRO\PRUSKLVP
IURP�FDXVDWLYH�GLVHDVH�YDULDQWV�DPRQJ�KXQGUHGV�RI�LGHQWL®HG�YDULDQWV��:H�KDYH�GHYHORSHG�D�XQLTXH�GDWDEDVH�JDWKHULQJ�PXOWLSOH�SKHQRW\SLF�WUDLWV
DQG�JHQRW\SLF�GDWD�

3\WKLH9DU �GDWDEDVH �LV �GHVLJQHG �WR �JHW �D �JOREDO �DQG �PRUH �DFFHVVLEOH �SLFWXUH �RI �JHQHWLF �DQG �FOLQLFDO �GDWD �LQ �WKH �®HOG �RI �UDUH �GLVRUGHUV� �7KH �PDLQ
SXUSRVH�LV�WR�IDFLOLWDWH�WKHLU�GLDJQRVLV�DQG�DOORZ�WKH�HVWDEOLVKPHQW�RI�FRUUHODWLRQV�EHWZHHQ�JHQRW\SHV�DQG�SKHQRW\SHV�IURP�KHWHURJHQHRXV�DQG
LVRODWHG�SDWLHQWV�IROORZHG�E\�WKH�H[SHUWV�RI�RXU�UHIHUHQFH�FHQWHUV�

�

0HWKRGV�

*HQHWLF�GDWD�DUH�XSORDGHG�LQ�WKH�GDWDEDVH�ZLWK�9DULDQW�&DOOLQJ�)LOHV��9&)V���([SHUW�FOLQLFLDQV�DGG�GLVHDVH�VSHFL®F�FOLQLFDO�GDWD�IRU���JURXSV�RI�UDUH
GLVHDVHV��(PSOR\HG�SKHQRW\SLF�UHIHUHQFH�WHUPV�DUH�REWDLQHG�IURP�+32��+XPDQ�3KHQRW\SH�2QWRORJ\��DQG�WKH�2USKDQHW�FODVVL®FDWLRQ�

�

5HVXOWV�

2YHU�WKH�ODVW�\HDUV��PRUH�WKDQ������9&)V�ZHUH�DQDO\]HG�LQ�RXU�ODERUDWRU\�DQG������SDWLHQWV�LQFOXGHG�LQWR�WKH�3\WKLH9DU�GDWDEDVH��7KLV�UHSUHVHQWV
D�WRWDO�RI�����VHTXHQFHG�JHQHV�ZLWK�DQ�DYHUDJH�RI�����YDULDQWV�SHU�SDWLHQW��DPRQJ�ZKLFK�DSSUR[LPDWHO\����DSSHDUHG�WR�EH�UDUH�YDULDQWV�DQG��
ZHUH�SUHGLFWHG�DV�GHOHWHULRXV�DFFRUGLQJ�WR�YDULRXV�DOJRULWKPV�

:H�KDYH�EHHQ�DEOH�WR�FROOHFW�FRPSOHWH�FOLQLFDO�GDWD�IRU�PRUH�WKDQ�����SDWLHQWV��ZKLOH�IRU�DERXW�����SDWLHQWV�ZH�RQO\�KDYH�SUHOLPLQDU\�FOLQLFDO
LQIRUPDWLRQ��'HSHQGLQJ�RQ�WKH�QXPEHU�RI�SDWLHQWV�SUHVHQWLQJ�WKH�VDPH�YDULDQW��WKH�UHODWHG�SKHQRW\SHV�DQG�RWKHU�SDUDPHWHUV��WKH�YDULDQW�ZLOO�EH
UDQNHG �LQ �®YH �FODVVHV �DFFRUGLQJ �WR �$PHULFDQ �&ROOHJH �RI �0HGLFDO �*HQHWLFV �DQG �*HQRPLFV �FODVVL®FDWLRQ� �3\WKLH9DU �XVHUV �KDYH �DFFHVV �WR �GLHUHQW
PRGXOHV��(DFK�PRGXOH�DOORZV�WKH�PDQDJHPHQW�RI�D�VSHFL®F�TXHU\�DQG�LWV�UHVXOW�

�

,QWHUHVW���&RQFOXVLRQ�

3\WKLH9DU�GDWDEDVH�KDV�QRZ�EHHQ�XVHG�IRU�RYHU�RQH�\HDU�WR�JDWKHU���\HDUV�RI�1*6�DQG�FOLQLFDO�GDWD�SURGXFHG�E\�UHIHUHQFH�FHQWHUV�DW�+836��7KH
PDLQ�DLP�RI�WKLV�GDWDEDVH�LV�WR�IDFLOLWDWH�SDWLHQWV
�GLDJQRVLV��,Q�PXOWLGLVFLSOLQDU\�PHHWLQJ�EHWZHHQ�FOLQLFLDQV�DQG�ELRORJLVWV��LW�LV�QRZ�URXWLQHO\�XVHG
DQG�HVVHQWLDO�IRU�GLDJQRVLV��,Q�DGGLWLRQ��3\WKLHYDU�LV�DOVR�XVHG�IRU�UHVHDUFK�SXUSRVHV��3\WKLH9DU�UHSUHVHQWV�DQ�LQQRYDWLYH�WRRO�WKDW�PD\�DOORZ�D�EHWWHU
PROHFXODU�FODVVL®FDWLRQ�DQG�PHGLFDO�PDQDJHPHQW�IRU�UDUH�GLVRUGHUV�

3LlFH�MRLQWH���3RVWHUB8368'B3\WKLYDUB3(36BFOHDQ�GRF[



0$/$',(6�&$5',29$6&8/$,5(6 *XLFKHQH\�3DVFDOH

���������2ULJLQH�ROLJRJmQLTXH�GH�OD�zEULOODWLRQ�YHQWULFXODLUH�UHVSRQVDEOH�GH�PRUW�VXELWH

$XWHXUV��

=DKLD�7RXDW�+DPLFL������0DORULH�%ODQFDUG������5XLIDQJ�0D������/LDQ\XQ�/LQ������,VDEHOOH�'HQMR\������$QWRLQH�/HHQKDUGW������=KLJXDQJ�<XFKL������3DVFDOH
*XLFKHQH\����

���8056�������)DFXOW}�GH�P}GHFLQH�6RUERQQH�8QLYHUVLW}��3DULV��)UDQFH
���&ROODERUDWLYH�,QQRYDWLRQ�&HQWHU�RI�&KHPLFDO�6FLHQFH�DQG�(QJLQHHULQJ��7LDQMLQ�8QLYHUVLW\��7LDQMLQ��&KLQH
���'}SDUWHPHQW�GH�&DUGLRORJLH��+�SLWDO�%LFKDW��3DULV��)UDQFH
���&ROODERUDWLYH�,QQRYDWLRQ�&HQWHU�RI�&KHPLFDO�6FLHQFH�DQG�(QJLQHHULQJ��7LDQMLQ�8QLYHUVLW\��3DULV��)UDQFH

0RWV�FOHIV���&RHXU��DU\WKPLHV��®EULOODWLRQ�YHQWULFXODLUH��U}FHSWHXU�v�OD�U\DQRGLQH�GH�W\SH����FRQQH[LQH���

5mVXPm��

/D�SOXSDUW�GHV�SDWLHQWV�DWWHLQWV�GH�®EULOODWLRQ�YHQWULFXODLUH�LGLRSDWKLTXH��)9,��VRQW�GHV�FDV�VSRUDGLTXHV��&HV�DU\WKPLHV�DYHF�XQH�S}Q}WUDQFH�SDUWLHOOH
SHXYHQW�DYRLU�XQH�RULJLQH�ROLJRJ}QLTXH��1RXV�DYRQV�LGHQWL®}���YDULDQWV�SDWKRJ|QHV�FKH]�XQ�SDWLHQW�)9,�SU}VHQWDQW�GHV�DQW}F}GHQWV�IDPLOLDX[�GH
PRUW�VXELWH�

3DU �V}TXHQ{DJH �G H[RPH� �QRXV �DYRQV �UHFKHUFK} �GHV �YDULDQWV �TXL �RQW �}W} �®OWU}V �HQ �IRQFWLRQ �GH �OHXU �IU}TXHQFH �DOO}OLTXH �HW �GHV �VFRUHV �GH
SDWKRJ}QLFLW}� �1RXV �QRXV �VRPPHV �LQW}UHVV}V �DX[ �J|QHV �LPSOLTX}V �GDQV �OHV �FDQDORSDWKLHV �HW �OHV �FDUGLRP\RSDWKLHV� �DLQVL �TX v �GHV �J|QHV
VXUH[SULP}V�GDQV�OHV�®EUHV�GH�3XUNLQMH��$®Q�G H[SORUHU�O
DFWLYLW}�GX�5}FHSWHXU�v�OD�5\DQRGLQH��5\5����XQH�}WXGH�IRQFWLRQQHOOH�D�}W}�U}DOLV}H�VXU�GHV
FHOOXOHV�+(.����H[SULPDQW�OH�SODVPLGH�VDXYDJH�RX�SRUWDQW�OH�YDULDQW�SDU�PLFURVFRSLH�FRQIRFDOH��8QH�}WXGH�FULVWDOORJUDSKLTXH�D�SHUPLV�OD�U}VROXWLRQ
GX�GRPDLQH�635<��HW�OD�VWDELOLW}�WKHUPLTXH�HQ�SU}VHQFH�GX�YDULDQW�D�}W}�PHVXU}H�

8Q �KRPPH�GH ��� �DQV �D �SU}VHQW} �XQH �V\QFRSH �DX �UHSRV �HQ �O
DEVHQFH �G
DQRPDOLHV �FDUGLDTXHV �VWUXFWXUHOOHV� �'H �IU}TXHQWHV �H[WUDV\VWROHV
YHQWULFXODLUHV�v�FRXSODJH�FRXUW�DFFRPSDJQ}HV�GH�VDOYHV�GH�WDFK\FDUGLHV�YHQWULFXODLUHV�SRO\PRUSKHV�RQW�}W}�HQUHJLVWU}HV��,O�HVW�G}F}G}�VXELWHPHQW
v�O
xJH�GH����DQV�DSU|V�XQH�)9�LQFRQWU�ODEOH��1RXV�DYRQV�LGHQWL®}�WURLV�YDULDQWV�WU|V�UDUHV��GHX[�YDULDQWV�IDX[�VHQV�GDQV�OHV�J|QHV�5<5��HW�*-$��HW
XQ�YDULDQW�QRQ�VHQV�GDQV�OH�J|QH�711,�.��*-$��FRGH�SRXU�OD�FRQQH[LQH�����&[����TXL�MRXH�XQ�U�OH�PDMHXU�GDQV�OH�FRXSODJH�}OHFWULTXH��/H�J|QH
711,�.��FRGH�SRXU�OD�7URSRQLQ�,�,QWHUDFWLQJ�.LQDVH��HW�HVW�XQ�PRGXODWHXU�GH�OD�FRQGXFWLRQ�FDUGLDTXH�HW�OD�IRQFWLRQ�P\RFDUGLTXH�FKH]�OD�VRXULV�HW
O
KRPPH��/H�YDULDQW�GX�J|QH�5<5��FRQGXLW�v�OD�VXEVWLWXWLRQ�S�,OH���3KH��XQ�DFLGH�DPLQ}�KDXWHPHQW�FRQVHUY}��,O�HVW�ORFDOLV}�GDQV�OH�GRPDLQH�635<�
HQ�GHKRUV�GHV�]RQHV�R��OD�PDMRULW}�GHV�YDULDQWV�RQW�}W}�LGHQWL®}V� �/H�YDULDQW�GH�*-$� �FRQGXLW �v�OD�VXEVWLWXWLRQ�S�$OD��6HU� �FH�YDULDQW�D�G}Mv�}W}
UDSSRUW}�FRPPH�SDWKRJ|QH�FKH]�XQ�SDWLHQW �SU}VHQWDQW �XQH�®EULOODWLRQ�DWULDOH� �/H�WURLVL|PH�YDULDQW� �GDQV�711,�.� �LQGXLW �OD �IRUPDWLRQ�G
XQ�FRGRQ
VWRS�HQ�SRVLWLRQ������S�$UJ���;��/
LPDJHULH�FDOFLTXH�LQWUDFHOOXODLUH�D�PRQWU}�TXH�OHV�FHOOXOHV�+(.����H[SULPDQW�OH�YDULDQW�5\5��,���)�SU}VHQWDLHQW
XQH�DXJPHQWDWLRQ�GH�OD�OLE}UDWLRQ�GH�&D���HQ�SU}VHQFH�RX�HQ�DEVHQFH�GH���EURPR�$03F��/ DQDO\VH�FULVWDOORJUDSKLTXH�D�U}Y}O}�XQ�FKDQJHPHQW�GH
FRQIRUPDWLRQ�TXL�SRXUUDLW�DHFWHU�OHV�LQWHUDFWLRQV�HQWUH�GRPDLQHV��DLQVL�TX XQH�G}VWDELOLVDWLRQ�GH�OD�VWUXFWXUH�

1RV�GRQQ}HV�PRQWUHQW�TXH�OH�YDULDQW�5\5��,���)�LQGXLW�XQ�JDLQ�GH�IRQFWLRQ��SUREDEOHPHQW�G��v�XQH�PRGL®FDWLRQ�VWUXFWXUDOH�DHFWDQW�O RXYHUWXUH
GX�FDQDO��$VVRFL}�v�GHX[�YDULDQWV�SDWKRJ|QHV�DHFWDQW�OD�FRQGXFWLRQ��&[���$��6�HW�711,�.�5���;��LO�HVW�WU|V�SUREDEOHPHQW�UHVSRQVDEOH�GH�OD�)9
PRUWHOOH �GX �SDWLHQW� �/D �SU}VHQFH �GH �SOXVLHXUV �YDULDQWV �H[SOLTXHUDLW �OD �S}Q}WUDQFH �LQFRPSO|WH �GHV �PRUWV �VXELWHV �SDU �®EULOODWLRQ �YHQWULFXODLUH
LGLRSDWKLTXH�

3LlFH�MRLQWH���$EVWUDFW�7RXDW�*XLFKHQH\�GRF[



6<1'520(6�0$/)250$7,)6 &DUROLQH�5DFLQH

���������([WHQVLRQ�GX�VSHFWUH�SKmQRW\SLTXH�OLm�h�GHV�YDULDWLRQV�GX�JlQH�3+)��$

$XWHXUV��

&DUROLQH�5DFLQH������$QJH�/LQH�%UXHO������$UWKXU�6RUOLQ���������-XOLHWWH�$OEXLVVRQ������6}EDVWLHQ�0RXWWRQ������7KHYHQRQ�-XOLHQ���������'DSKQ}�/HKDOOH�����
1ROZHQQ�-HDQ�0DU{DLV������$QWRQLR�9LWREHOOR������)U}G}ULF�7UDQ�0DX�7KHP������$QDQG�6DJJDU������&KULVWRSKH�3KLOLSSH������/DXUHQFH�)DLYUH��������
&KULVWHO�7KDXYLQ�5RELQHW���������$QQH�6RSKLH�'HQRPP}�3LFKRQ����

���&HQWUH�GH�U}I}UHQFH�DQRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPH�PDOIRUPDWLIV��&+8�GH�'LMRQ��',-21��)UDQFH
���(TXLSH�*$'��*}Q}WLTXH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW���805�,16(50�������8QLYHUVLW}�GH�%RXUJRJQH��',-21��)UDQFH
���'}SDUWHPHQW�GH�%LRORJLH�HW�3DWKRORJLH�GHV�7XPHXUV��&HQWUH�*HRUJHV�)UDQFRLV�/HFOHUF��',-21��)UDQFH
���&OLQLFDO�*HQHWLFV�8QLW��6W�*HRUJH�8QLYHUVLW\�RI�/RQGRQ��/RQGRQ��5R\DXPH�8QL
���&HQWUH�GH�U}I}UHQFH�DQRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�GH�'LMRQ��',-21��)UDQFH
���&HQWUH�GH�5}I}UHQFH�'}®FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV��&+8�GH�'LMRQ��',-21��)UDQFH

0RWV�FOHIV���3+)��$��V\QGURPH�PDUIDQR�GH��G}®FLHQFH�LQWHOOHFWXHOOH��UHWDUG�GHV�DFTXLVLWLRQV

5mVXPm��

/HV�YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�3+)��$�VRQW�KDELWXHOOHPHQW�UHVSRQVDEOHV�G XQH�G}®FLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH�DYHF�SDUWLFXODULW}V�FUDQLR�
IDFLDOHV��EUDFK\F}SKDOLH��PLFURF}SKDOLH��SDUWLFXODULW}V�PRUSKRORJLTXHV�GX�QH]��HW��GH�PDQL|UH�LQFRQVWDQWH��XQH�JUDQGH�WDLOOH��+XLW�SDWLHQWV�SRUWHXUV
GH �� �YDULDWLRQV �SDWKRJ|QHV �GL}UHQWHV �GX �J|QH �3+)��$ �VRQW �DFWXHOOHPHQW �G}FULWV �GDQV �OD �OLWW}UDWXUH� �&H �J|QH �HVW �SDU �DLOOHXUV �LPSOLTX} �GDQV �OH
V\QGURPH �GH �3RWRFNL�6KDHU� �FDUDFW}ULV} �SDU �GH �PXOWLSOHV �H[RVWRVHV �HW �XQ �}ODUJLVVHPHQW �GHV �IRUDPHQV �SDUL}WDX[� �HQ �SOXV �GH �OD �G}®FLHQFH
LQWHOOHFWXHOOH�HW�GHV�SDUWLFXODULW}V�FUDQLR�IDFLDOHV��&H�V\QGURPH�U}VXOWH�G XQH�G}O}WLRQ�GH�J|QHV�FRQWLJXV�ORFDOLV}H�HQ���S������TXL�LQFOXW��HQWUH
DXWUHV��OHV�J|QHV�3+)��$��(;7��HW�$/;��

1RXV�G}FULYRQV���SDWLHQWV ��� �KRPPHV�� �xJH�P}GLDQ�GH������DQV�� �SRUWHXUV �GH�QRXYHOOHV �YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�3+)��$� �LGHQWL®}HV�SDU
V}TXHQ{DJH�G H[RPH��&HV���YDULDWLRQV����QRQ�VHQV����YDULDWLRQV�G }SLVVDJH��HW���YDULDWLRQ�HQWUDLQDQW�XQ�G}FDODJH�GX�FDGUH�GH�OHFWXUH��VRQW
SUREDEOHPHQW�v�O RULJLQH�G XQH�SHUWH�GH�IRQFWLRQ�GH�OD�SURW}LQH��/ XQH�GHV�YDULDWLRQV�HVW�VXUYHQXH�GH�QRYR��XQH�DXWUH�Q HVW�SDV�K}ULW}H�GX�S|UH
�P|UH�QRQ�GLVSRQLEOH����OD�V}JU}JDWLRQ�IDPLOLDOH�HVW�HQ�FRXUV�SRXU�OHV�DXWUHV�SDWLHQWV��/HV�SULQFLSDX[�VLJQHV�FOLQLTXHV�SU}VHQWV�FKH]�FHV���SDWLHQWV
VRQW�XQ�UHWDUG�GH�ODQJDJH��������XQ�UHWDUG�GHV�DFTXLVLWLRQV��������GHV�SDUWLFXODULW}V�FUDQLR�IDFLDOHV�������HW�XQH�K\SHUOD[LW}�DUWLFXODLUH��������6RQW
}JDOHPHQW�SU}VHQWV�XQH�}SLOHSVLH��������XQH�K\SRWRQLH�������HW�XQH�PLFURF}SKDOLH��������8Q�VHXO�SDWLHQW�SU}VHQWH�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��'HX[
SDWLHQWV�SU}VHQWHQW�XQ�KDELWXV�PDUIDQR�GH�DYHF�JUDQGH�WDLOOH��������SDODLV�RJLYDO��������F\SKRVH�GRUVDOH�LPSRUWDQWH��������SHFWXV�H[FDYDWXP�RX
FDULQDWXP��������GROLFKRVW}QRP}OLH�������HW�DUDFKQRGDFW\OLH��������VDQV�PDOIRUPDWLRQ�YDVFXODLUH�QL�DQRPDOLH�RSKWDOPRORJLTXH��&RQWUDLUHPHQW�DX[
DXWUHV�SDWLHQWV�G}FULWV�GDQV�OD�OLWW}UDWXUH��GHX[�GHV�FLQT�}WDLHQW�LQLWLDOHPHQW�DGUHVV}V�SRXU�V\QGURPH�PDUIDQR�GH�HW��v�QRWUH�FRQQDLVVDQFH��XQ�VHXO
SU}VHQWH�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�

&HV �� �QRXYHDX[ �FDV �SHUPHWWHQW �QRQ �VHXOHPHQW �G }WHQGUH �OH �VSHFWUH �SK}QRW\SLTXH �GX �J|QH �3+)��$ �v �OD �G}®FLHQFH �LQWHOOHFWXHOOH �DYHF �KDELWXV
PDUIDQR�GH��PDLV�DXVVL�GH�FRQVWDWHU�TXH�OD�G}®FLHQFH�LQWHOOHFWXHOOH�Q HVW�SDV�V\VW}PDWLTXHPHQW�SU}VHQWH��&HV�U}VXOWDWV�VXJJ|UHQW�}JDOHPHQW�TX LO
IDXW �}YRTXHU�OH �J|QH�3+)��$ �ORUV �GX�ELODQ�}WLRORJLTXH�GH�SDWLHQWV�DYHF�XQH�SU}VHQWDWLRQ�FOLQLTXH�PDUIDQR�GH�VDQV�DQRPDOLH�YDVFXODLUH�QL
RSKWDOPRORJLTXH��DYHF�RX�VDQV�G}®FLHQFH�LQWHOOHFWXHOOH�RX�UHWDUG�GH�G}YHORSSHPHQW�



&216(,/�*c1c7,48(��c7+,48(�
36<&+2/2*,(��6&,(1&(6�+80$,1(6�(7
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0HULDPH�$EEDVVL

���������'LDJQRVWLF�PROmFXODLUH�GHV�PXWDWLRQV�UmFXUUHQWHV�GHV�JlQH�;3&�HW�;3$�FKH]�XQH�SRSXODWLRQ�PDURFDLQH�DWWHLQWH�GH
[HURGHUPD�SLJPHQWRVXP��D�SURSRV�GH����FDV�

$XWHXUV��

PHULDPH�DEEDVVL������KDQDQH�VD\HO������PRKDPPHG�DKDNRXG������RXVVDPD�NHWWDQL������EDGUHGLQH�HO�PDNK]HQ������VDLG�WUDQLQW������LKVVDQH�HO�RWPDQL
�����KDQDQH�ED\ED\���������IDWLPD�]DKUD�PHUQLVVL���������NDULP�RXOGLP���������ODLOD�ERXJXHQRXFK���������PHULDPH�DEEDVVL����

���*}Q}WLTXH�0}GLFDOH�HW�G
RQFRJ}Q}WLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�)|V�0DURF��I|V��0DURF
���*}Q}WLTXH�P}GLFDOH�HW�G
RQFRJ}Q}WLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH���I|V��0DURF
���'HUPDWRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�)|V�0DURF��I|V��0DURF
���)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��8QLYHWVLW}�6LGL�0RKDPPHG�%HQDEGHOODK��I|V��0DURF
���'HUPDWRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH��I|V��0DURF

0RWV�FOHIV���;HURGHUPD�3LJPHQWRVXP��;3���J|QHV�;3&�HW�;3$��DQDO\VH�PRO}FXODLUH��&RQVHLO�J}Q}WLTXH�

5mVXPm��

/H�;HURGHUPD�3LJPHQWRVXP��;3���HVW�XQH�PDODGLH��DXWRVRPLTXH�U}FHVVLYH�UDUH�FDUDFW}ULV}H�SDU�XQH�VHQVLELOLW}�DFFUXH�DX[�89�HW�v�OD�OXPL|UH�GX
VROHLO� �6DQV �XQH�SKRWRSURWHFWLRQ �WRWDOH �HW �H°FDFH� �OHV �PDODGHV �VXELVVHQW �XQ�YLHLOOLVVHPHQW �DFF}O}U} �GH�OD �SHDX� �GHV �EUXOXUHV� �GHV �WURXEOHV �GH�OD
SLJPHQWDWLRQ�HW�OH�G}YHORSSHQW�LQ}YLWDEOH�GH�O}VLRQV�GHV�\HX[�HW�GH�OD�SHDX�SRXYDQW�FRQGXLUH�v�GH�PXOWLSOHV�FDQFHUV�FXWDQ}RPXTXHX[��6D
WUDQVPLVVLRQ�VXU�OH�PRGH�DXWRVRPLTXH�U}FHVVLYH�H[SOLTXH�VD�UHODWLYH�IU}TXHQFH�GDQV�OHV�SD\V�R��OD�FRQVDQJXLQLW}�HVW�}OHY}H�HW�OD�WDLOOH�GHV�IDPLOOHV
HVW�JUDQGH��FRPPH�OHV�SD\V�GX�0DJKUHE�

o�FH�MRXU��KXLW�J|QHV��;3$�v�;3*�HW�;39��VRQW�UHVSRQVDEOHV�GH�OD�PDODGLH��3DUPL�HX[��OHV�J|QHV�;3$�HW�;3&�G}FULWV�FRPPH�OHV�SOXV�IU}TXHPPHQW
PXW}V�FKH]�OHV�SDWLHQWV�;3�GDQV�OHV�SD\V�GX�0DJKUHE�

&HWWH�SU}VHQWH�}WXGH�FRQVLVWH�v�O H[SORUDWLRQ�GH�GHX[�PXWDWLRQV�TXL�SDU�OD�OLWW}UDWXUH�VHPEOHQW�OHV�SOXV�IU}TXHQWHV�GDQV�OHV�SD\V�GX�1RUG�$IULFDLQ�
0XWDWLRQ�QRQ�VHQV��F����&�!�7��S�$UJ���;��VL}JHDQW�DX�QLYHDX�GX�J|QH�;3$��HW�XQH�G}O}WLRQ�GH�GHX[�SDLUHV�GH�EDVHV��F�����B����GHO7*�RX
S�9DO���$OD�IV;����DX�QLYHDX�GX�J|QH�;3&�

8Q�}FKDQWLOORQ�GH����FDV�LQGH[�DSSDUWHQDQW�v����IDPLOOHV�QRQ�DSSDUHQW}HV�RQW�}W}�FDUDFW}ULV}HV��U}Y}ODQW����FDV�GH�SDWLHQWV�;3&�HW���FDV�;3$�

/ }WXGH�GH�OD�FRUU}ODWLRQ�HQWUH�OH�J}QRW\SH�HW�OH�SK}QRW\SH�GDQV�QRWUH�}WXGH�D�PLV�HQ�}YLGHQFH�TXH�O DWWHLQWH�QHXURORJLTXH�}WDLW�UHWURXY}H�GH�ID{RQ
VLJQL®FDWLYH�FKH]�OHV�SDWLHQWV�;3$�HW�TXH�FHV�SDWLHQWV�;3$�G}YHORSSHQW�SOXV�SU}FRFHPHQW�OHV�WXPHXUV�FXWDQ}HV�PDOLJQHV�SDU�UDSSRUW�DX[�SDWLHQWV
;3&�

/D�UHFKHUFKH�G DXWUHV�PXWDWLRQV�VXU�OHV�J|QHV�;3�SHUPHWWUD�GH�IDFLOLWHU�OH�GLDJQRVWLF�HW�YD�DLGHU�OHV�FOLQLFLHQV�v�RULU�DX[�SDWLHQWV�HW�v�OHXUV�IDPLOOHV
XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�

3LlFH�MRLQWH���$%%$66,�0(5,$0(�DEVUDFW�;3&�HW�;3$�GRF[



0$/$',(6�0c7$%2/,48(6�(7
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*LXOLD�%DUFLD

���������/H�VSHFWUH�SKmQRW\SLTXH�DVVRFLm�DX[�PXWDWLRQV�GX�JlQH�*)0����GHVFULSWLRQ�GH���QRXYHDX[�SDWLHQWV

$XWHXUV��

*LXOLD�%DUFLD������0DUO|QH�5LR������=DKUD�$VVRXOLQH������=LQJDUHWWL�&RUDOLH������1DLJ�*X}JXHQ������9DO}ULH�'HVTXLUHW�'XPDV������3DVFDOH�0DUFRUHOOHV
�����PDQXHO�6FKL������0DJDOLH�%DUWK������0DULH�+XOO\������3DVFDOH�'H�/RQOD\������$UQROG�0XQQLFK������,VDEHOOH�'HVJXHUUH������-XOLH�6WHDQQ������9LQFHQW
3URFDFFLR������1DWKDOLH�%RGGDHUW�������-HDQ�3DXO�%RQQHIRQW������$JQHV�5�WLJ�������0HWRGL�0HWRGLHY�������%HQHGHWWD�5X]]HQHQWH�����

���*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���,16(50�8������8QLYHUVLW}�3DULV�'HVFDUWHV���6RUERQQH��3DULV�FLW}��,QVWLWXW�,PDJLQH��SDULV��)UDQFH
���805�&156������,16(50�8������0LWR9DVF�,QVWLWXWH��$QJHUV�8QLYHUVLW\��$QJHUV��)UDQFH��$QJHUV��)UDQFH
���805�&156������,16(50�8������0LWR9DVF��8QLYHUVLW}�G
$QJHUV��)UDQFH��$QJHUV��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+58�GH�%UHVW��%UHVW��)UDQFH��SDULV��)UDQFH
���0DODGLHV�P}WDEROLTXHV��+RSLWDO�1HFNHU���HQIDQWV�0DODGHV��3DULV��)UDQFH��SDULV��)UDQFH
���1HXURS}GLDWULH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���1HXURS}GLDWULH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����1HXURUDGLRORJLH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����,QVWLWXW�,PDJLQH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���*)0���WUDGXFWLRQ�PLWRFKRQGULDOH��PDODGLHV�PLWRFKRQGULDOHV��()*���FKDLQH�UHVSLUDWRLUH�PLWRFKRQGULDOH

5mVXPm��

'H®FLHQFLHV�RI�WKH�R[LGDWLYH�SKRVSKRU\ODWLRQ�V\VWHP��2;3+26��FDQ�EH�FDXVHG�E\�PXWDWLRQV�LQ�QXFOHDU�JHQHV�LQYROYHG�LQ�PLWRFKRQGULDO�WUDQVODWLRQ�
FDXVLQJ�KHWHURJHQHRXV��HDUO\�RQVHW�DQG�RIWHQ�IDWDO�PLWRFKRQGULDO�GLVHDVHV��'LVHDVH�FDXVLQJ�YDULDQWV�LQ�WKH�*)0��JHQH��HQFRGLQJ�WKH�PLWRFKRQGULDO
WUDQVODWLRQ�HORQJDWLRQ�IDFWRU�()*���KDYH�EHHQ�OLQNHG�WR�QHXURORJLF�SKHQRW\SHV�ZLWK�RU�ZLWKRXW�OLYHU�LQYROYHPHQW��EXW�RQO\�IHZ�FDVHV�KDYH�EHHQ
UHSRUWHG�LQ�OLWHUDWXUH�

:H �GHVFULEH �FOLQLFDO� �ELRFKHPLFDO� �JHQHWLF� �DQG �QHXURLPDJLQJ �®QGLQJV �IURP �QLQH �XQUHODWHG �FKLOGUHQ �FDUU\LQJ �KRPR]\JRXV �RU �FRPSRXQG
KHWHUR]\JRXV �*)0� �YDULDQWV� ��� �RI �ZKLFK �ZHUH �QRW �SUHYLRXVO\ �UHSRUWHG�

$OO�SDWLHQWV�SUHVHQWHG�ZLWK�QHXURORJLFDO�LQYROYHPHQW�PDLQO\�D[LDO�K\SRWRQLD�DQG�G\VWRQLD�GXULQJ�WKH�QHRQDWDO�SHULRG�ZLWK�®YH�RXW�RI�QLQH�SDWLHQWV
GLDJQRVHG�ZLWK�:HVW�V\QGURPH��2QO\�WZR�FKLOGUHQ�KDG�OLYHU�LQYROYHPHQW�ZLWK�F\WRO\VLV�HSLVRGHV�RU�KHSDWLF�IDLOXUH��:KLOH�WZR�SDWLHQWV�GLHG�LQ
LQIDQF\��VL[�H[KLELWHG�D�VWDEOH�FOLQLFDO�FRXUVH��%UDLQ�05,�VKRZHG�LQYROYHPHQW�RI�EDVDO�JDQJOLD��EUDLQVWHP�DQG�SHULYHQWULFXODU�ZKLWH�PDWWHU��:HVWHUQ
LPPXQREORWWLQJ�UHYHDOHG�D�GHFUHDVH�RI�PXWDQW�*)0��LQ�®EUREODVWV�IURP�VL[�SDWLHQWV�DQG�FKDQJHV�LQ�WKH�DEXQGDQFH�RI�2;3+26�SURWHLQV�FRQVLVWHQW
ZLWK�LPSDLUHG�PLWRFKRQGULDO�WUDQVODWLRQ�
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0$57,1(�'2&2�)(1=<

���������7UDQVORFDWLRQ�W�;�<��h�SURSRV�GH���REVHUYDWLRQV�DYHF�XQ�SKmQRW\SH�ImPLQLQ

$XWHXUV��

PDUWLQH�'RFR�)HQ]\������F}OLQH�3RLUVLHU������DQQH�VRSKLH�6DOPRQ������0DULH�&ODXGH�0HOXQ�%ORFTXDX[������(PLOLH�/DQGDLV������KXJR�7KRUQ������/XFDV
+}ULVVDQW������0DULQH�*UHOOHW������*XLOODXPH�-RXUHW������3LHUUH�)UDQ{RLV�6RXFKRQ����

���J}Q}WLTXH��&+8�5HLPV��5HLPV��)UDQFH
���*}Q}WLTXH���&+8�UHLPV��UHLPV��)UDQFH
���3}GLDWULH��&+8�UHLPV��5HLPV��)UDQFH
���*}Q}WLTXH���&+8�UHLPV��5HLPV��)UDQFH
���*}Q}WLTXH��&+8�5HLPV��5HLPV��)UDQFH

0RWV�FOHIV���WUDQVORFDWLRQ�W�;�<���JRQDGREODVWRPH��G}WHUPLQLVPH�GX�VH[H��KRPPH�;;��DPELJXLW}�VH[XHOOH��65<

5mVXPm��

/HV�WUDQVORFDWLRQV�W�;�<��VRQW�VRXYHQW�DVVRFL}HV�v�GHV�DQRPDOLHV�JRQDGLTXHV��/H�WUDQVIHUW�GH�V}TXHQFHV�<�GRQW�65<�HQ�;S�HVW�VRXYHQW�DVVRFL}�v�XQ
SK}QRW\SH�PDVFXOLQ��;;��RX�UDUHPHQW�XQ�KHUPDSKURGLVPH�

1RXV�UDSSRUWRQV���REVHUYDWLRQV�GH�SDWLHQWHV�DYHF�XQH�WUDQVORFDWLRQ�W�;�<��GRQW�O XQH�FRPSRUWH�OH�J|QH�65<�HW�O DXWUH�SDV��HW�OHXUV�SUREO|PDWLTXHV
UHVSHFWLYH�GH�SULVH�HQ�FKDUJH�

/D ��}UH �REVHUYDWLRQ �FRQFHUQH�XQH�HQIDQW �DGUHVV}H�v �OD �QDLVVDQFH�SRXU �XQH�DPELJX�W} �VH[XHOOH �DYHF �K\SHUWURSKLH �G XQ�ERXUJHRQ�J}QLWDO�
PDOIRUPDWLRQ�GX�VLQXV�XURJ}QLWDO��HW�K\SHU�V}FU}WLRQ�GH�WHVWRVW}URQH��/H�FDU\RW\SH�}WDLW������;;�HW�OHV�LQYHVWLJDWLRQV�SDU�3&5��),6+�HW�$&3$�RQW
PRQWU}�XQH�WUDQVORFDWLRQ����;�GHU�;�W�;�<��S�����S�������LPSOLTXDQW�OH�J|QH�65<���'H�PDQL|UH�VXUSUHQDQWH�FHWWH�WUDQVORFDWLRQ�HVW�K}ULW}H�GH�OD
P|UH�GRQW�OH�SK}QRW\SH�HVW�QRUPDO�

'XUDQW�OD�JURVVHVVH��OHV�}FKRJUDSKLHV�}WDLHQW�HQ�IDYHXU�G XQ�VH[H�I}PLQLQ�DYHF�GHV�RUJDQHV�J}QLWDX[�YLVXDOLV}V�v���6$��M��HW����6$����M��/D
SDWLHQWH�HVW�Q}H�HXWURSKH��+RUPLV�OD�WHVWRVW}URQH��OH�ELODQ�ELRORJLTXH�}WDLW�QRUPDO��VDQV�K\SHUSODVLH�FRQJ}QLWDOH�GHV�VXUU}QDOHV��/HV�RYDLUHV�}WDLHQW
GH�SHWLWH�WDLOOH�HW�G DVSHFW�QRUPDO��/ XW}UXV�QH�SU}VHQWDLW�SDV�GH�PDOIRUPDWLRQV�

/D�GL°FXOW}�IXW�GH�G}®QLU�GDQV�XQ�WHPSV�H[WU~PHPHQW�FRXUW�OH�VH[H�GH�FHWWH�HQIDQW��'HYDQW�OH�SK}QRW\SH�QRUPDO�PDWHUQHO��QRXV�}YRTXRQV�XQ�ELDLV
G LQDFWLYDWLRQ�GH�O ;�GL}UHQW�HQWUH�OD�P|UH�HW�O HQIDQW�RX�XQ�GHX[L|PH�J|QH�LPSOLTX}�

/D��|PH�REVHUYDWLRQ�HVW�FHOOH�G XQH�MHXQH�®OOH�GH����DQV�DGUHVV}H�SRXU�UHWDUG�GH�FURLVVDQFH�DYHF�XQH�WUDQVORFDWLRQ�W�;��<��Q LPSOLTXDQW�SDV�65<��/D
GL°FXOW}�GH�FHWWH�REVHUYDWLRQ�IXW�OD�FRQGXLWH�v�WHQLU�SDU�UDSSRUW�DX�ULVTXH�GH�JRQDGREODVWRPH�
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0DWKLOGD�.UHW]

���������)DXW�LO�SUHVFULUH�XQ�FDU\RW\SH�DYDQW�XQH�SULVH�HQ�FKDUJH�HQ�),9�,&6,�"

$XWHXUV��

+}O|QH�3LDQW������0DWKLOGD�.UHW]������-XOLD�/DXHU�=LOOKDUGW������3KLOLSSH�*RVVHW������&DWKHULQHV�5RQJL|UHV������2OLYLHU�3LUUHOOR����

���6HUYLFH�*\Q}FRORJLH�HW�2EVW}WULTXH��+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���6HUYLFH�G
$VVLVWDQFH�0}GLFDOH�v�OD�3URFU}DWLRQ��&0&2��6FKLOWLJKHLP��)UDQFH

0RWV�FOHIV���FDU\RW\SH��),9��,&6,��DLGH��P}GLFDOH��SURFU}DWLRQ

5mVXPm��

,QWURGXFWLRQ���$�FH�MRXU��OD�U}DOLVDWLRQ�G XQ�FDU\RW\SH�GHV�GHX[�PHPEUHV�G XQ�FRXSOH�LQIHUWLOH�DYDQW�XQH�SULVH�HQ�FKDUJH�HQ�),9�,&6,�Q HVW�SDV
UHFRPPDQG}H �SDU �O $JHQFH �GH �%LRP}GHFLQH �DORUV �TXH �F HVW �OH �FDV �SRXU �OD �VRFL}W} �IUDQ{DLVH �GH �J}Q}WLTXH� �(Q �HHW� �TXHOTXHV �VHUYLFHV �G $03�HQ
)UDQFH�OH�U}DOLVHQW�HQ�URXWLQH�HW�OD�TXHVWLRQ�VH�SRVH�G HQ�U}DOLVHU�XQ�V\VW}PDWLTXHPHQW�DYDQW�),9�,&6,��/
REMHFWLI�GH�O }WXGH�HVW�G
}YDOXHU�OD
SU}YDOHQFH�GHV�DQRPDOLHV�GX�FDU\RW\SH�HW�OHXU�W\SH��FHFL�FKH]�OHV�FRXSOHV�SULV�HQ�FKDUJH�GDQV�QRWUH�FHQWUH�

0DW}ULHOV�HW�P}WKRGHV���,O�V DJLW�G XQH�}WXGH��GH�FRKRUWH�U}WURVSHFWLYH��REVHUYDWLRQQHOOH�HW�PRQRFHQWULTXH��/D�SRSXODWLRQ�LQFOXVH�HVW�O HQVHPEOH�GHV
FRXSOHV�LQIHUWLOHV�HQWUH�OH��HU�MDQYLHU������HW�OH����MXLQ�������WRXWHV�FDXVHV�G LQIHUWLOLW}�FRQIRQGXHV��D\DQW�FRQVXOW}V�SRXU�ELODQ�G LQIHUWLOLW}�HW�D\DQW
HX�XQ�FDU\RW\SH�VDQJXLQ��/HV�FULW|UHV�G H[FOXVLRQ�VRQW�OHV�SU}VHUYDWLRQV�GH�OD�IHUWLOLW}��OHV�GRQV�GH�JDP|WHV��OHV�DFFXHLOV�G HPEU\RQV�HW�OHV�FRXSOHV
DGUHVV}V�SRXU�DQRPDOLH�GX�FDU\RW\SH�HQ�YXH�G XQ�'3,���

5}VXOWDWV��������SDWLHQWV�RQW�}W}�LQFOXV�GDQV�O }WXGH�����FDU\RW\SHV�Q RQW�SDV�}W}�U}DOLV}V��$X�®QDO��XQ�WRWDO�GH�����FDU\RW\SHV�Q }WDLHQW�SDV�FRQQXV
HW������FDU\RW\SHV�}WDLHQW�H[SORLWDEOHV��/D�SU}YDOHQFH�GHV�DQRPDOLHV�GH�FDU\RW\SHV�}WDLW�GH���������������GH�FDU\RW\SHV�DQRUPDX[�Q}FHVVLWDQW
XQ�FRQVHLO�J}Q}WLTXH�HW�XQH�SULVH�HQ�FKDUJH�DGDSW}H��'31��'3,¤���HW�������GH�FDU\RW\SHV�DQRUPDX[�VDQV�ULVTXH�SRXU�OD�GHVFHQGDQFH��PDLV
SRXYDQW�Q}FHVVLWHU�XQH�SULVH�HQ�FKDUJH�DGDSW}H���&RQFHUQDQW�OHV�LQGLFDWLRQV�GH�SULVHV�HQ�FKDUJH������GHV�FDV�G DQRPDOLH�GX�FDU\RW\SH�DYDLHQW�XQH
FDXVH�G LQIHUWLOLW}�FRQQXH�SRXU�~WUH�DVVRFL}H�v�XQH�IU}TXHQFH�DXJPHQW}H�G DQRPDOLH�FKURPRVRPLTXH��$]RRVSHUPLH��2$76��,23�RX�¬���)&6������
GHV�FDV�DYDLW�XQH�LQIHUWLOLW}�LGLRSDWKLTXH�HW�����XQH�G}FRXYHUWH�IRUWXLWH�G DQRPDOLH�GX�FDU\RW\SH�

&RQFOXVLRQ�� �/H�WDX[�G DQRPDOLHV�GX�FDU\RW\SH�UHWURXY}�UHSU}VHQWH�OH�GRXEOH�SDU�UDSSRUW�v�OD�YDOHXU�REVHUY}H�FKH]�GHV�QRXYHDX�Q}V�VDQV
SDWKRORJLH �}YLGHQWH� �' DSU|V �QRV �GRQQ}HV� �QRXV �SURSRVRQV �XQH �DQDO\VH �GX �FDU\RW\SH �HQ �30$ �HQ �FDV� �G
D]RRVSHUPLH� �G
2$76� �G
LQVX°VDQFH
RYDULHQQH�SU}PDWXU}H��G
DQW}F}GHQW�G
DX�PRLQV�GHX[�IDXVVHV�FRXFKHV��G
LQIHUWLOLW}�LGLRSDWKLTXH�HW�HQ�FDV�G
DQW}F}GHQW�G
}FKHF�GH�30$��8QH�}WXGH
P}GLFR�}FRQRPLTXH�FRPSO|WH�VHUDLW�Q}FHVVDLUH�SRXU�}YDOXHU�OHV�E}Q}®FHV�GX�FDU\RW\SH��



6<1'520(6�0$/)250$7,)6 VDUD�FDEHW

���������'LDJQRVWLF�DQWmQDWDO�DX�SUHPLHU�WULPHVWUH�GxXQ�V\QGURPH�GxK\SHUFURLVVDQFH�OLm�h�XQH�VXUH[SUHVVLRQ�HQ�PRVDqTXH�GX
JlQH�3,.�&$

$XWHXUV��

/DXUHQW�*XLEDXG���������6DUD�&DEHW������$QWRLQH�)UDLVVHQRQ������$[HO�)LFKH]������&DULQH�$EHO������*XLOODXPH�&DQDXG����

���6HUYLFH�G ,PDJHULH�S}GLDWULTXH�HW�I�WDOH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���&HQWUH�GH�FRPS}WHQFH�GHV�PDOIRUPDWLRQV�YDVFXODLUHV�VXSHU®FLHOOHV��®OL|UH�)$9$�0XOWL�HW�&HQWUH�SOXULGLVFLSOLQDLUH�GH�GLDJQRVWLF�SU}QDWDO��+RVSLFHV
&LYLOV�GH�/\RQ��%URQ��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���,16(50�8������+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH

0RWV�FOHIV���V\QGURPH�G K\SHUFURLVVDQFH��P}JDOHQF}SKDOLH��DQRPDOLHV�GHV�H[WU}PLW}V��3,.�&$��PDOIRUPDWLRQ�O\PSKDWLTXH��LPDJHULH�DQW}QDWDOH

5mVXPm��

/HV �YDULDQWV �JDLQ�GH�IRQFWLRQ �GX �JgQH �3,.�&$ �HQ �PRVDjTXH �VRQW �UHVSRQVDEOHV �GH �V\QGURPHV
GpK\SHUFURLVVDQFH �GpH[SUHVVLRQ �YDULDEOH �UhDOLVDQW �XQ �FRQWLQXXP �FOLQLTXH �FRPSUHQDQW �QRWDPPHQW �OH
V\QGURPH �&/29(��&RQJHQLWDO �/LSRPDWRXV �2YHUJURZWK� �9DVFXODU �PDOIRUPDWLRQV� �(SLGHUPDO �QHYL�� �OH
V\QGURPH�PhJDOHQFhSKDOLH���PDOIRUPDWLRQ�FDSLOODLUH�HW�XQH�SDUWLH�GHV�V\QGURPHV�.OLSSHO�7UHQDXQD\��1RXV
UDSSRUWRQV�XQ�FDV�GH�V\QGURPH�GpK\SHUFURLVVDQFH�OLh�DX�JgQH�3,.�&$�GLDJQRVWLTXh�HQ�DQWhQhWDO�

/pH[DPHQ�hFKRJUDSKLTXH�UhDOLVh�GXUDQW�OH�SUHPLHU�WULPHVWUH�GH�JURVVHVVH�D�SHUPLV�GH�PHWWUH�HQ�hYLGHQFH
XQH�PDFURFhSKDOLH�VDQV�K\GURFhSKDOLH��XQH�K\SHUFURLVVDQFH�IRFDOH�GX�PHPEUH�LQIhULHXU�GURLW�HW�GHV
OhVLRQV�N\VWLTXHV�GLIIXVHV�DWWHLJQDQW�OH�PhGLDVWLQ�DQWhULHXU��OH�FUHX[�D[LOODLUH�JDXFKH��OH�UhWURShULWRLQH�HW
OHV�PHPEUHV�LQIhULHXUV��/H�GLDJQRVWLF�GH�PDOIRUPDWLRQ�O\PSKDWLTXH�hWHQGXH�D�GRQF�hWh�SRVh�GHYDQW
OpDVVRFLDWLRQ�PDFURFhSKDOLH��K\SHUWURSKLH�GpXQ�VHJPHQW�GH�PHPEUH�HW�OhVLRQV�N\VWLTXHV�PXOWLSOHV��8QH
DQDO\VH�hFKRJUDSKLTXH�FLEOhH�GHV�H[WUhPLWhV�D�DORUV�UhYhOh�XQ�hFDUW�H[FHVVLI �HQWUH�OH�SUHPLHU�HW�OH
GHX[LgPH�RUWHLOV�RX�qVLJQH�GH�OD�VDQGDOHr�HW�XQH�V\QGDFW\OLH�HQWUH�OHV�WURLVLgPH�HW�TXDWULgPH�RUWHLOV�d
GURLWH��&HV�DQRPDOLHV�GHV�H[WUhPLWhV�QRXV�RQW�RULHQWhV�YHUV�OH�GLDJQRVWLF�GH�V\QGURPH�GpK\SHUFURLVVDQFH
OLh�DX�JgQH�3,.�&$�TXL�D�hWh�FRQILUPh�SDU�VhTXHQfDJH�

1RWUH�WUDYDLO�VRXOLJQH�GRQF�OpLPSRUWDQFH�GH�OpDQDO\VH�PRUSKRORJLTXH�DWWHQWLYH�GHV�H[WUhPLWhV�ORUV�GHV
hFKRJUDSKLHV �GX�SUHPLHU �HW �GX�GHX[LgPH�WULPHVWUHV� �FHWWH �DQDO\VH �hWDQW �PRLQV �VHQVLEOH �DX�GHUQLHU
WULPHVWUH �HQ �UDLVRQ �GH �OD �UhGXFWLRQ �GX �YROXPH�GH �OLTXLGH �DPQLRWLTXH� �1RXV �UDSSHORQV �DXVVL �TXpXQ
V\QGURPH�GpK\SHUFURLVVDQFH�OLh�DX�JgQH�3,.�&$�GRLW�iWUH�hYRTXh�HQ�DQWhQDWDO�GHYDQW�WRXWH�PDOIRUPDWLRQ
O\PSKDWLTXH�hWHQGXH�RX�K\SHUWURSKLH�IRFDOH�GHV�WLVVXV�PRXV�HW�LQVLVWRQV�VXU�OH�IDLW�TXH�GHV�PDOIRUPDWLRQV
GHV�H[WUhPLWhV�DVVRFLhHV�WHOOHV�TXpXQH�PDFURGDFW\OLH��XQH�V\QGDFW\OLH�RX�XQ�qVLJQH�GH�OD�VDQGDOHr�GRLYHQW
iWUH�UHFKHUFKhHV�DILQ�GphWD\HU�OH�GLDJQRVWLF�

3LlFH�MRLQWH���$VVLVHV�GH�*}Q}WLTXH�����B3,.�&$B/\RQ�GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

'HWOHI�7URVW

���������6mTXHQkDJH�GH�OxH[RPH�HQWLHU�FKH]�GHV�IsWXV�DYHF�DQRPDOLHV�mFKRJUDSKLTXHV

$XWHXUV��

'HWOHI�7URVW������$�FKD�%RXJKDOHP������3DWULFLD�%ODQFKHW������'DUG�5RGROSKH������$OH[DQGUD�%HQDFKL������9LRULFD�&LRUQD�0RQIHUUDWR������5HQDXG
7RXUDLQH������3DVFDOH�.OHLQ®QJHU������/DXUHQFH�/RKPDQQ������0\O|QH�9DOGXJD������-HDQ�0DUF�&RVWD����

���*}Q}WLTXH�+XPDLQH��/DERUDWRLUHV�&(5%$���������6DLQW�2XHQ�O
$XP�QH��)UDQFH
����'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�GH�5}I}UHQFH�e�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�l��&+8�+�SLWDO�$UQDXG�GH
9LOOHQHXYH��������0RQWSHOOLHU�&HGH[����)UDQFH
���*}Q}WLTXH�P}GLFDOH��&+,�3RLVV\��������3RLVV\��)UDQFH
���6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH�HW�P}GHFLQH�GH�OD�UHSURGXFWLRQ��*+8�3DULV�6XG���+�SLWDO�$QWRLQH�%}FO|UH��������&/$0$57��)UDQFH
���*}Q}WLTXH�0}GLFDOH�HW�2QFRJ}Q}WLTXH��+�SLWDO�)HPPH�0|UH�(QIDQW��&+5�0HW]�7KLRQYLOOH��������0HW]�&HGH[�����)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�+�SLWDO�1RUG��������6DLQW�(WLHQQH�FG[���)UDQFH
���*}Q}WLTXH�+XPDLQH��/DERUDWRLUHV�&(5%$������������6DLQW�2XHQ�O
$XP�QH��)UDQFH

0RWV�FOHIV���:(6��GLDJQRVWLF�SU}QDWDO��I�WRSDWKRORJLH��FRQVHLO�J}Q}WLTXH��([RPH��1*6

5mVXPm��

/HV�DQRPDOLHV�GX�G}YHORSSHPHQW�I�WDO�VRQW�HQ�SDUWLH�G RULJLQH�J}Q}WLTXH��/ DQHXSOR�GLH�I�WDOH�DLQVL�TXH
OHV �DQRPDOLHV �GH�OD �VWUXFWXUH�FKURPRVRPLTXH�VRQW �DXMRXUG KXL �H[SORU}HV�SDU �FDU\RW\SH�HW �FDU\RW\SH
PRO}FXODLUH��$&3$��HQ�FDV�GH�VLJQHV�G DSSHOV�}FKRJUDSKLTXHV�I�WDX[��

/ XWLOLW}�GX�V}TXHQ{DJH�GH�O H[RPH�HQWLHU��:(6��SU}QDWDO�HVW�GLVFXW}��/HV�LQIRUPDWLRQV�VXU�O LQW}U~W�GX�:(6
SU}QDWDO �UHVWHQW �OLPLW}HV� �'DQV �QRWUH �FRKRUWH �GH ��� �I�WXV �v �FDU\RW\SH �HW �$&3$ �VDQV �DQRPDOLH �XQ
V}TXHQ{DJH�GH�O H[RPH�HQWLHU�D�}W}�U}DOLV}��7RXV�OHV�I�WXV�SU}VHQWDLHQW�GHV�DQRPDOLHV�}FKRJUDSKLTXHV�GH
SURQRVWLF�S}MRUDWLI��/D�PDMRULW}�GHV�I�WXV������D�}W}�DQDO\V}H�DSU|V�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH���
DQDO\VHV�DSU|V�PRUW�I�WDOH�LQ�XW}UR����DQDO\VHV�RQW�}W}�U}DOLV}HV�VXU�GHV�JURVVHVVHV�HQ�FRXUV�SRXU�VLJQHV
}FKRJUDSKLTXHV�LVRO}V�D®Q�G H[FOXUH�XQ�FDGUH�V\QGURPLTXH�

8Q�YDULDQW�SDWKRJ|QH�RX�SUREDEOHPHQW�SDWKRJ|QH�D�}W}�LGHQWL®}�FKH]���GHV����I�WXV�DQDO\V}V��/ RULJLQH
GHV�YDULDQWV�SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV�}WDLHQW�����YDULDQWV�GRPLQDQWV�GH�QRYR����YDULDQWV
KRPR]\JRWHV�DVVRFL}V�v�GHV�SDWKRORJLHV�GH�WUDQVPLVVLRQ�U}FHVVLYHV�

/H �V}TXHQ{DJH �GH �O H[RPH �HQWLHU �D �SHUPLV �G LGHQWL®HU �XQH �FDXVH �J}Q}WLTXH �DX[ �DQRPDOLHV �I�WDOHV
REVHUY}HV�GDQV����GHV����FDV�DQDO\V}V��&HFL�D�SHUPLV�GH�U}DOLVHU�XQ�FRQVHLO�J}Q}WLTXH�SRXU�OHV�IDPLOOHV�HW
GH�SURSRVHU�HQ�FDV�GH�PDODGLH�U}FHVVLYH�XQ�GLDJQRVWLF�SU}QDWDO�FLEO}�ORUV�G XQH�QRXYHOOH�JURVVHVVH�

3LlFH�MRLQWH���:(6�JURVVHVVH�GRF[
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���������(QVHLJQHPHQWV�GH�OxHVVDL�727(0�mYDOXDQW�OH�WDVHOLVLE��LQKLELWHXU�GH�OD�3,�.��GDQV�OHV�V\QGURPHV�K\SHUWURSKLTXHV�OLmV�h
3,.�&$�
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0D[LPH�/88������3LHUUH�9$%5(6���������+HUY}�'(9,//,(56������5RPDULF�/2))52<������0DXG�&$53(17,(5������$JQ|V�0$85(5������0HULHP�<286),�����
&DPLOOH�)/(&.������$OLFH�3+$1������/XGRYLF�0$57,1�������)DQQ\�025,&(�3,&$5'�������)ORUHQFH�3(7,7�������0DUMRODLQH�:,//(06�������'LGLHU�%(66,6
������0DULH�/LQH�-$&48(0217�������$QQDEHO�0$58$1,�������&KULVWLQH�&+,$9(5,1,�������0DUF�%$5'28������/DXUHQFH�)$,95(��������

���&,&�������&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805������*$'��*HQHWLFV�RI�'HYHORSPHQWDO�GLVRUGHUV��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��)+8�75$16/$'��'LMRQ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�0DODGLHV�'HUPDWRORJLTXHV�HQ�0RVD�TXHV�0$*(&��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&,&������,16(50��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���5DGLRORJLH�HW�,PDJHULH�P}GLFDOH�GLDJQRVWLTXH�HW�WK}UDSHXWLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
���'5&,��&+8�'LMRQ��'LMRQ��)UDQFH
���&505�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���'5&,��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���'HUPDWRORJLH��+)0(�/\RQ��/\RQ��)UDQFH
����&HQWUH�U}I}UHQFH�0$*(&��&+8�$QJHUV��$QJHUV��)UDQFH
����&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV��&+58�/LOOH��/LOOH��)UDQFH
����&505�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����'HUPDWRORJLH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����*}Q}WLTXH��&+8�/D�5}XQLRQ��6W�3LHUUH��)UDQFH
����&HQWUH�U}I}UHQFH�0$*(&��&+8�7RXUV��7RXUV��)UDQFH
����&HQWUH�GH�U}I}UHQFH�053�6XG��&+8�1LFH��1LFH��)UDQFH
����&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�¡$QRPDOLHV�GX�'}YHORSSHPHQW�HW�V\QGURPHV�PDIRUPDWLIV¢��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ�
)UDQFH

0RWV�FOHIV���&/29(6��K\SHUWURSKLH��.OLSSHO�7UHQDXQD\��SKRVSKDWLG\O�LQRVLWRO���NLQDVH��WK}UDSLH�FLEO}H
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,QWURGXFWLRQ��/HV�V\QGURPHV�GH�.OLSSHO�7UHQDXQD\�HW�&/29(6�IRQW�SDUWLH�GX�VSHFWUH�K\SHUWURSKLTXH�OL}�v�3,.�&$��3526���,OV�VRQW�GXV�v�GHV
PXWDWLRQV�DFWLYDWULFHV�GX�J|QH�3,.�&$�FRGDQW�OD�VRXV�XQLW}�DOSKD�GH�OD�SKRVSKDWLG\O�LQRVLWRO���NLQDVH��TXL�DFWLYHQW�OD�YRLH�0725��GRQW�O LQKLELWLRQ
UHSU}VHQWH�GRQF�XQH�SRVVLELOLW}�GH�WUDLWHPHQW��1RXV�DYRQV�UDSSRUW}�XQH�U}GXFWLRQ�SDUWLHOOH�GH�O K\SHUWURSKLH�RX�GHV�GRXOHXUV�VRXV�VLUROLPXV�
LQKLELWHXU�GH�0725��'H�SOXV��XQH�U}SRQVH�MXJ}H�LPSRUWDQWH�VXU�OD�U}GXFWLRQ�GHV�PDOIRUPDWLRQV�O\PSKDWLTXHV�RX�GH�O K\SHUWURSKLH�GHV�WLVVXV�PRXV�D
}W} �UDSSRUW}H �VRXV �DOSHOLVLE� �LQKLELWHXU �VS}FL®TXH �GH �OD �VRXV�XQLW} �DOSKD �GH �OD �3,�.� �HQ �FRXUV �G }YDOXDWLRQ �GDQV �OH �FDQFHU �GX �VHLQ� �PDLV �SHX �GH
GRQQ}HV�GH�WRO}UDQFH�VRQW�GLVSRQLEOHV��1RXV�DYRQV�PLV�HQ�SODFH�XQ�HVVDL�GH�SKDVH�,�,,�SRXU�}YDOXHU�OD�WRO}UDQFH�HW�O H°FDFLW}�GDQV�OH�3526�G XQ
DXWUH�LQKLELWHXU�GH�3,�.��OH�WDVHOLVLE�

0DW}ULHO�HW�0}WKRGHV��(VVDL�RXYHUW�v�XQ�VHXO�EUDV�PXOWLFHQWULTXH�GH�SKDVH�,%���,,$�}YDOXDQW�OD�WRO}UDQFH�GH�IDLEOHV�GRVHV�GH�WDVHOLVLE�VXU���PRLV�
SU}YX�FKH]����DGXOWHV�3526��DYHF�VFK}PD�G DXJPHQWDWLRQ�SURJUHVVLYH�GHV�GRVHV�����PJ��M�FKH]�OHV���SUHPLHUV�SDWLHQWV��SXLV���PJ�M�FKH]�OH�UHVWH
GHV�SDUWLFLSDQWV��/H�FULW|UH�GH�MXJHPHQW�SULQFLSDO�}WDLW�OD�VXUYHQXH�GH�WR[LFLW}�GH�JUDGH�«���OLPLWDQW�OD�GRVH��YRLUH�PRWLYDQW�O DUU~W�GH�O HVVDL�v�SDUWLU
G XQ�QRPEUH�LPSRUWDQW �G }Y}QHPHQWV�LQG}VLUDEOHV��(,� �JUDYHV� �VXVSHFW}V���� �RX�LQDWWHQGXV��686$5� ���� �/ H°FDFLW}�D�}W}�}YDOX}H�SDU �PHVXUH�GX
YROXPH�GHV �]RQHV �K\SHUWURSKLTXHV �SDU �,50�RX �DEVRUSWLRP}WULH ��'(;$� �HQ �FRPSDUDQW �OHV �VLWHV �DWWHLQWV �HW �LQGHPQHV� �HW �VXU �O DVSHFW �GHV
PDOIRUPDWLRQV�YDVFXODLUHV��OD�FRDJXORSDWKLH��HW�OD�TXDOLW}�GH�YLH�

5}VXOWDWV��$X�WRWDO�����SDWLHQWV�RQW�}W}�LQFOXV�GRQW����RQW�UH{X�WDVHOLVLE��SDUPL�OHVTXHOV����RQW�UH{X�OHV���PRLV�GH�WUDLWHPHQW��%LHQ�TX
DXFXQ�(,�JUDYH
QH�VRLW�VXUYHQX�v���PJ�M����SDWLHQWV���O
}WXGH�D�}W}�DUU~W}H�DSU|V�O LQFOXVLRQ�GH����SDWLHQWV�v���PJ��GRQW���DYDLHQW�WHUPLQ}�O HVVDL��HQ�UDLVRQ�GH��
686$5��LO}LWH�DLJX��HW�SDFK\P}QLQJLWH���7RXV�OHV�SDWLHQWV�WUDLW}V�RQW�SU}VHQW}�DX�PRLQV�XQ�(,������DX�WRWDO���HW���RQW�SU}VHQW}�XQ�(,�GH�JUDGH�����
686$5�HW���LQIHFWLRQ�v�SDUYRYLUXV���/HV�WURXEOHV�JDVWUR�LQWHVWLQDX[��GX�V\VW|PH�QHUYHX[�HW�OHV�LQIHFWLRQV�UHSU}VHQWDLHQW�UHVSHFWLYHPHQW���������
HW�����GHV�����(,��8QH�DP}OLRUDWLRQ�GH�OD�TXDOLW}�GH�YLH��XQH�U}GXFWLRQ�GH�OD�GRXOHXU��RX�O DUU~W�G XQ�VDLJQHPHQW�FKURQLTXH�RQW�}W}�REVHUY}V�PDLV�OD
U}GXFWLRQ�GH�O K\SHUWURSKLH�}WDLW�PRGHVWH�RX�QXOOH�

&RQFOXVLRQ��&H�SUHPLHU�HVVDL�WK}UDSHXWLTXH�G
XQ�LQKLELWHXU�GH�3,�.�GDQV�OH�3526�D�PRQWU}�XQ�SUR®O�GH�WRO}UDQFH�LQVX°VDQW�GX�WDVHOLVLE��PDOJU}�XQ
FHUWDLQ�GHJU}�GH�U}SRQVH��PRWLYDQW�O DUU~W�GH�VRQ�G}YHORSSHPHQW�GDQV�FHWWH�LQGLFDWLRQ��' DXWUHV�LQKLELWHXUV�GH�3,�.�UHVWHQW�v�}YDOXHU�GDQV�GHV
HVVDLV �FOLQLTXHV� �HQ �SDUWLFXOLHU �O DOSHOLVLE� �PDLV �OHV �(, �REVHUY}V �LFL �PRWLYHQW �XQH �VXUYHLOODQFH �DWWHQWLYH �GH �OD �WRO}UDQFH �GH �FHWWH �FODVVH �GH
P}GLFDPHQWV�
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(YD�72866$,17����

���J}Q}WLTXH�P}GLFDOH��FKX�3HOOHJULQ��%RUGHDX[��)UDQFH

0RWV�FOHIV���SV\FKRORJLH��DUEUH�J}Q}DORJLTXH��J}QRJUDPPH��V\VW}PLH

5mVXPm��

& HVW�SHQGDQW�PHV�}WXGHV�TXH�M DL�G}FRXYHUW�OH�J}QRJUDPPH�FRPPH�RXWLO�SRVVLEOH�v�OD�SULVH�HQ
FKDUJH�WK}UDSHXWLTXH� �0DLV �FHOD �Q }WDLW �TXH�GH�O LQIRUPDWLI �� �RQ �P D �SU}VHQW} �XQ�RXWLO �VDQV
IRUPDWLRQ �DXWRXU �GH �FHW �RXWLO� �2Q �SHXW �GLUH �TXH �GX �FRXS �PD �SUHPL|UH �UHQFRQWUH �DYHF �OH
J}QRJUDPPH�D�FR�QFLG}�DYHF�PRQ�SRVWH�GH�SV\FKRORJXH�GDQV�XQ�VHUYLFH�GH�J}Q}WLTXH�FDU�HQ
J}Q}WLTXH�WRXWH�FRQVXOWDWLRQ�FRPPHQFH�SDU�OD�U}DOLVDWLRQ�G XQ�DUEUH�J}Q}DORJLTXH�
/D �FRQVXOWDWLRQ �GH �J}Q}WLTXH �HVW �WRXMRXUV �XQH �FRQVXOWDWLRQ �IDPLOLDOH �� �P~PH �VL �OD �SHUVRQQH �YLHQW �VHXOH� �$YHF �O DUEUH �J}Q}DORJLTXH
V\VW}PDWLTXHPHQW�IDLW�ORUV�GH�OD�FRQVXOWDWLRQ�GH�J}Q}WLTXH��OD�IDPLOOH�HVW�FRQYRTX}H�HW�LQWHUURJ}H�GDQV�VD�QRUPDOLW}�P}GLFDOH�G|V�OH�G}SDUW��& HVW
XQH �FRQVXOWDWLRQ �GL°FLOH �HW �ORQJXH �SHQGDQW �ODTXHOOH �OH �P}GHFLQ �YD �UHFXHLOOLU �GHV �GRQQ}HV �GLWHV �e �REMHFWLYHV �l ��DQW}F}GHQWV �P}GLFDX[� �HQIDQWV
G}F}G}V�������/D�FRQVWUXFWLRQ�GH�O DUEUH�J}Q}DORJLTXH��PDLV�DXVVL�OH�IDLW�GH�VH�SODFHU�VXU�FHW�DUEUH�G}Mv�FRQVWUXLW��UHQYRLH�OD�SHUVRQQH�v�FHWWH�KLVWRLUH
TXL�HVW�OD�VLHQQH�HW�FHOOH�GH�VD�IDPLOOH��&HWWH�FRQVXOWDWLRQ�SHXW�UDSSHOHU�GHV�VRXYHQLUV��HOOH�UHQYRLH�DX[�SHUWHV�HW�HOOH�SODFH�FHUWDLQHV�SHUVRQQHV�HQ
WDQW�TXH��UHVSRQVDEOH�GH��RX�IXWXU�PDODGH�

0DLV�G}Mv�ORUVTXH�OH�SV\FKRORJXH�SDUWLFLSH�DX[�FRQVXOWDWLRQV�P}GLFDOHV��LO�SHXW�YHQLU�VXSHUSRVHU�XQ�DXWUH�DUEUH�v�FHOXL�SXUHPHQW�J}Q}DORJLTXH�HW
P}GLFDO�SRXU�IDLUH�HQ�VRUWH�TXH�OD�SHUVRQQH�QH�UHVWH�SDV�GDQV�XQ�W\SH�GH�e�FRJQLWLRQ�l��SHQV}H��XQLTXH�

1RXV�WHQWHURQV�GDQV�FHWWH�SU}VHQWDWLRQ�GH�UHSUHQGUH�FRPPHQW�OH�WK}UDSHXWH�WUDYDLOODQW�GDQV�XQ�VHUYLFH�GH�J}Q}WLTXH�SHXW�VH�VDLVLU�GH�O DUEUH
J}Q}DORJLTXH�FRPPH�VRXUFH�G LQIRUPDWLRQV�VXU�OHV�OLHQV�IDPLOLDX[��OHV�HQMHX[�SV\FKLTXHV��(W�FRPPHQW�OH�J}QRJUDPPH�SHXW�~WUH�XQ�RXWLO�TXL
SHUPHWWUD�DX�VXMHW�GH�VH�e�UHFRQQHFWHU�l�v�VRQ�KLVWRLUH�
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%OHXHQQ�'(95(6������&KOR}�)2851,(5������0DWWKLHX�:$5*1<���������0DWWKLHX�3,&+(/,1���������0LFKHO�.5(03)������0DWKLOGH�',�),/,332���������6RSKLH
%(/,$5'���������%HUWUDQG�&$5,28�������

���&,&�HQGRFULQRORJLH�1XWULWLRQ��,16(50�������&+8�1DQWHV��1DQWHV��)UDQFH
���/
LQVWLWXW�GX�7KRUD[��,16(50�&156��81,9�1$17(6��&+8�1DQWHV��1DQWHV��)UDQFH
���8)�'\VOLSLG}PLHV��VHUYLFH�GH�%LRFKLPLH�0RO}FXODLUH�*UDQG�(VW��*+(��/%006��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���,16(50�8������,16$�GH�/\RQ��,15$��������8QLY�/\RQ����8QLYHUVLW}�GH�/\RQ��9LOOHXUEDQQH��2XOOLQV��)UDQFH
���'}SDUWHPHQW�GH�1XWULWLRQ��0DODGLHV�0}WDEROLTXHV�HW�(QGRFULQRORJLH��$3+0��+�SLWDO�/D�&RQFHSWLRQ��0DUVHLOOH��)UDQFH
�����8QLYHUVLW}�G
$L[�0DUVHLOOH��,16(50��,15$��&�91��0DUVHLOOH��)UDQFH

0RWV�FOHIV���K\SHUFKROHVW}URO}PLH�IDPLOLDOH�K}W}UR]\JRWH��GLDE|WH��VWDWLQHV��3&6.���UHJLVWUH�+)
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&RQWH[WH

/ K\SHUFKROHVW}URO}PLH�IDPLOLDOH�K}W}UR]\JRWH��+H)+��HVW�OD�PDODGLH�PRQRJ}QLTXH�OD�SOXV�IU}TXHQWH��SU}YDOHQFH�HQWUH�������HW���������/ +H)+�VH
FDUDFW}ULVH�SDU�XQH�DXJPHQWDWLRQ�GX�/'/�FKROHVW}URO��/'/�&��WRXW�DX�ORQJ�GH�OD�YLH��DYHF�XQH�DXJPHQWDWLRQ�GX�ULVTXH�FDUGLRYDVFXODLUH��(OOH�HVW�OH
SOXV�VRXYHQW�OL}H�v�XQH�PXWDWLRQ�VXU�OHV�J|QHV�/'/5��$32%�RX�3&6.���5}FHPPHQW��SOXVLHXUV�}WXGHV�RQW�VXJJ}U}�XQ�OLHQ�HQWUH�OH�P}WDEROLVPH�GX
/'/�&�HW�OH�ULVTXH�GH�GLDE|WH��' XQH�SDUW��OHV�HVVDLV�UDQGRPLV}V�RQW�PLV�HQ�}YLGHQFH�XQ�ULVTXH�GLDE}WRJ|QH�GHV�VWDWLQHV��' DXWUH�SDUW��OHV�}WXGHV�GH
UDQGRPLVDWLRQ�PHQG}OLHQQH�VXU�OHV�J|QHV�/'/5�HW�+0*&2$5��FLEOH�PRO}FXODLUH�GHV�VWDWLQHV��G}PRQWUHQW�TXH�OD�EDLVVH�J}Q}WLTXH�GX�/'/�&�HVW
DVVRFL}H�v�XQH�DXJPHQWDWLRQ�GX�ULVTXH�GH�GLDE|WH��(Q®Q��XQH�}WXGH�REVHUYDWLRQQHOOH�+ROODQGDLVH�D�PLV�HQ�}YLGHQFH�XQH�PRLQGUH�SU}YDOHQFH�GX
GLDE|WH�SDUPL�OHV�SDWLHQWV�+H)+�

�

2EMHFWLIV�0mWKRGHV

1RXV�DYRQV�FRQGXLW�XQH�}WXGH�U}WURVSHFWLYH�PRQRFHQWULTXH�EDV}H�VXU�OHV�GRQQ}HV�GX�UHJLVWUH�)UDQ{DLV�GHV�SDWLHQWV�+H)+��G}®QL�SDU�XQ�VFRUH'/&1
!��� � �VXLYLV �DX�&+8�GH�1DQWHV�GH���������v���������SRXU �G}WHUPLQHU �OD �SU}YDOHQFH� �OHV �IDFWHXUV �GH�ULVTXH�HW �OH �SUR®O �}YROXWLI �GX�GLDE|WH�GDQV
O +H)+��/HV�LQIRUPDWLRQV�GX�UHJLVWUH�FROOHFW}HV�v�O LQFOXVLRQ�HW�v�O RFFDVLRQ�GH�OD�GHUQL|UH�YLVLWH�DX�&+8�GH�1DQWHV�RQW�}W}�FRPSO}W}HV�SDU�O DQDO\VH
GHV�GRQQ}HV�GHV�GRVVLHUV�SDWLHQWV�

�
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$X�WRWDO�����SDWLHQWV�+H)+�RQW�}W}�LQFOXV�GDQV�FHWWH�}WXGH��/D�SU}YDOHQFH�GX�GLDE|WH�HVW�GH��������VXS}ULHXUH�DX�WDX[�U}JLRQDO��3D\V�GH�/D�/RLUH��HQ
SRSXODWLRQ�J}Q}UDOH��GH�������,O�V DJLW�WU|V�PDMRULWDLUHPHQW���������GH�GLDE|WH�GH�W\SH����IDLEOHPHQW�K\SHUJO\F}PLTXH�v�OD�G}FRXYHUWH��+E$�&��
����� �DYHF �VLJQL®FDWLYHPHQW �SOXV �G DQW}F}GHQWV �G $9& �RX �G $20, ��FRPSDUDWLYHPHQW �DX[ �+H)+ �QRQ �GLDE}WLTXHV�� �/ xJH ��S �������� �O +7$ ��S ��
���������O ,0&��S������������O K\SHUWULJO\F}ULG}PLH��S �������HW�OHV�YDULDQWV�3&6.��*2)��S �������}WDLHQW�DVVRFL}V�v�OD�VXUYHQXH�GX�GLDE|WH��$XFXQ
OLHQ �Q D �}W} �REVHUY} �DYHF �OHV �PXWDWLRQV �/'/5 �HW �$32%� �/D �SULVH �GH �VWDWLQHV �Q HVW �SDV �VLJQL®FDWLYHPHQW �DVVRFL}H �DX �GLDE|WH ��S ����� �ELHQ �TXH
O H[SRVLWLRQ�SU}F|GH�WU|V�IU}TXHPPHQW�VD�VXUYHQXH�

�

&RQFOXVLRQV

&HWWH �}WXGH �QH �VHPEOH �SDV �FRQ®UPHU �O K\SRWK|VH �G XQH �SURWHFWLRQ �GHV �SDWLHQWV �+H)+ �YLV�v�YLV �GX �ULVTXH �GH �GLDE|WH� �DYHF �XQH �SU}YDOHQFH
VXS}ULHXUH�v�FHOOH�REVHUY}H�GDQV�OD�SRSXODWLRQ�J}Q}UDOH��&HWWH�}WXGH�HVW�DFWXHOOHPHQW�}WHQGXH�v�O HQVHPEOH�GX�UHJLVWUH�+)�)UDQ{DLV�SRXU�FRQ®UPHU
OHV�IDFWHXUV�SU}GLFWLIV�LGHQWL®}V��QRWDPPHQW�O LPSOLFDWLRQ�GH�3&6.��HW�SU}FLVHU�O LPSXWDELOLW}�GHV�WUDLWHPHQWV�K\SROLS}PLDQWV�

3LlFH�MRLQWH���$EVWUDFW�+)�	�'LDEH�WH�$VVLVHV�������GRF



21&2*c1c7,48( 2XP�NDOWRXP�$,7�%28-0,$

���������'LVWULEXWLRQ�GHV�PXWDWLRQV�.5$6�HW�15$6�&KH]�GHV�SDWLHQWV�PDURFDLQV�DWWHLQWV�GH�FDQFHU�FRORUHFWDO

$XWHXUV��

+LQG�'HKEL������2XP�NDOWRXP�$,7�%28-0,$������6DPLUD�%HQD\DG������+RVVDP�+LODO�HO�LGULVVL������0HKGL�.DUNRXUL����

�����/DERUDWRU\�RI�&HOOXODU�DQG�0ROHFXODU�3DWKRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�3KDUPDF\�RI�&DVDEODQFD��8QLYHUVLW\�+DVVDQ�,,��&DVDEODQFD��0DURF
�����/DERUDWRU\�RI�&HOOXODU�DQG�0ROHFXODU�3DWKRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�3KDUPDF\�RI�&DVDEODQFD��8QLYHUVLW\�+DVVDQ�,,��&DVDEODQFD��0RURFFR�
&DVDEODQFD��0DURF
�����$QDWKRPR�3DWKRORJ\�'HSDUWPHQW��&+8�,EQ�5RFKG��&DVDEODQFD��0RURFFR��&DVDEODQFD��0DURF

0RWV�FOHIV���.5$6��15$6��&RORUHFWDO�FDQFHU��0RURFFR

5mVXPm��

$EVWUDFW

2EMHFWLYH��$FWLYDWLQJ�PXWDWLRQV�LQ�WKH�5$6�SURWR�RQFRJHQH��.5$6��+5$6�DQG�15$6��SOD\�D�FUXFLDO�UROH�LQ�FDUFLQRJHQHVLV�DQG�GUXJ�UHVLVWDQFH�LQ
PDQ\�FDQFHUV�LQFOXGLQJ��FRORUHFWDO�FDQFHU��7KH�DLP�RI�WKH�SUHVHQW�VWXG\�ZDV�WR�HYDOXDWH�WKH�IUHTXHQFLHV�RI�.5$6�DQG�15$6�RQFRJHQLF�PXWDWLRQV�LQ
0RURFFDQ�&5&�SDWLHQWV�

3DWLHQWV��DQG��PHWKRGV�

�

,Q��WKH��SUHVHQW��VWXG\���IRUPDOLQ�®[HG��SDUD°Q�HPEHGGHG��&5&��VSHFLPHQV��IURP�������0RURFFDQ�&5&�SDWLHQWV�ZHUH�DQDO\]HG��7R�GHWHFW�PXWDWLRQV
LQ�FRGRQV��������DQG����RI�WKH�.5$6�DQG�15$6�JHQHV��WKH

S\URVHTXHQFLQJ�WHFKQLTXH�ZDV�XVHG�

5HVXOWV�

�

����FRORUHFWDO�FDQFHU�SDWLHQWV�ZHUH�LQFOXGHG�LQ�WKLV�VWXG\�����ZHUH�PDOHV�DQG����ZHUH�IHPDOHV��WKH�SULPDU\�WXPRU�ZDV�WKH�PRVW�IUHTXHQW�W\SH
��������DQG�WKH�FRPPRQHVW�KLVWRORJLFDO�W\SH�ZDV�$'.����������.5$6�PXWDWLRQ�ZDV�IRXQG�LQ����RI�DOO�&5&�SDWLHQWV�DQG�WKH�PRVW�IUHTXHQW�.5$6
PXWDWLRQV �ZHUH ���*!7� ���*!$ �DQG ���*!$� �2Q �WKH �RWKHU �KDQG �15$6 �PXWDWLRQ �ZDV �GHWHFWHG �RQO\ �LQ �� �SDWLHQWV� �1R �VWDWLVWLFDOO\ �VLJQL®FDQW
UHODWLRQVKLS �EHWZHHQ �&5& �SDWLHQW V �FKDUDFWHULVWLFV �DQG �5$6 �PXWDWLRQV �ZDV �IRXQG�

&RQFOXVLRQ�

�2XU�UHVXOWV�VXJJHVW�WKDW�WKH�.5$6�PXWDWLRQ�LV�PRUH�IUHTXHQW�DPRQJ�0RURFFDQ�SDWLHQWV�ZLWK�&5&��ZKLFK�LV�LQ�DJUHHPHQW�ZLWK�WKH�PRVW�SUHYLRXV
VWXGLHV��)XUWKHU�VWXGLHV��ZLWK�D�ODUJHU�QXPEHU�RI�&5&�SDWLHQWV��DUHQHHGHG�WR�FRQ®UP�RXU�®QGLQJV�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

0DWWKLHX�'DS

���������5mFLGLYH�GH�PRUW�IsWDOH�LQ�XWHUR�DYHF�DQDVDUTXH�h����6$���XQ�GLDJQRVWLF�LQDWWHQGX

$XWHXUV��

0DWWKLHX�'DS������+RXULD�6DOKL������6DUDK�*URWWR������&O}PHQFH�-DXQ\������$XGH�7HVVLHU������$XU}OLH�&RXVVHPHQW������'DYLG�&KHLOODQ������$PDOH�,FKNRX
�����/DXUHQFH�/RHXLOOHW������2OLYLD�$QVHOHP������7DQLD�$WWL}�%LWDFK�������

���8QLW}�G (PEU\RI�WRSDWKRORJLH��6HUYLFH�G +LVWRORJLH�(PEU\RORJLH�&\WRJ}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH
���8QLW}�GH�*}Q}WLTXH�&OLQLTXH��0DWHUQLW}�3RUW�5R\DO��+�SLWDO�&RFKLQ��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�&\WRJ}Q}WLTXH��+�SLWDO�&RFKLQ��$3+3��3DULV��)UDQFH
���6HUYLFH�0DODGLHV�K}U}GLWDLUHV�GX�P}WDEROLVPH��G}SLVWDJH�Q}RQDWDO�HW�ELRORJLH�IRHWR�PDWHUQHOOH��&+8�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GX�'LDJQRVWLF�$QW}QDWDO��0DWHUQLW}�3RUW�5R\DO��+�SLWDO�&RFKLQ��$3+3��3DULV��)UDQFH
���,16(50�8������,QVWLWXW�,PDJLQH�HW�8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV��)UDQFH

0RWV�FOHIV���0),8��H[RPH��EODFNIDQ�GLDPRQG

5mVXPm��

/HV�FDXVHV�GH�PRUW�I�WDOH�LQ�XWHUR��0),8��SU}FRFHV�VRQW�OH�SOXV�VRXYHQW�G RULJLQH�FKURPRVRPLTXH��SODFHQWDLUH�RX�LQIHFWLHXVH��/ LGHQWL®FDWLRQ�GHV
DXWUHV�FDXVHV�HVW�GL°FLOH�HQ�I�WRSDWKRORJLH��HW�HQ�O DEVHQFH�GH�PDOIRUPDWLRQ�RX�SDWKRORJLH�GH�VXUFKDUJH��OHV�FDXVHV�J}QLTXHV�UHVWHQW�WU|V�UDUHV�HW
P}FRQQXHV��1RXV�UDSSRUWRQV�O KLVWRLUH�G XQ�FRXSOH�QRQ�DSSDUHQW}�VDQV�DQW}F}GHQW�P}GLFDO�QRWDEOH�D\DQW�HX�GHX[�HQIDQWV�ELHQ�SRUWDQWV�HW�GHX[
0),8�SU}FRFHV�HQWUH����HW����VHPDLQHV�G DP}QRUUK}HV��6$��DVVRFL}HV�v�XQH�DQDVDUTXH�I�WDOH�FKH]�GHV�I�WXV�GH�VH[H�I}PLQLQ��HW�GRQW�OD�FDXVH�D
}W}�LGHQWL®}H�SDU�V}TXHQ{DJH�G H[RPH�

/D�SUHPL|UH�JURVVHVVH�D�}W}�PDUTX}H�SDU�XQH�QXTXH�}SDLVVLH�DX�SUHPLHU�WULPHVWUH���PP���/H�FDU\RW\SH�HW�O $&3$�U}DOLV}V�GDQV�FH�FRQWH[WH�}WDLHQW
VDQV�SDUWLFXODULW}��$����6$��LO�}WDLW�FRQVWDW}�XQH�0),8�DYHF�DQDVDUTXH��/ H[DPHQ�I�WRSDWKRORJLTXH�QH�U}Y|OH�SDV�G DQRPDOLH�HQ�GHKRUV�G XQ�UHWDUG
GH�FURLVVDQFH�HW�O DQDVDUTXH��OH�G}F|V�HVW�}YDOX}�v���6$��/D�GHX[L|PH�JURVVHVVH�HVW�}JDOHPHQW�PDUTX}H�SDU�OD�G}FRXYHUWH�G XQH�QXTXH�}SDLVVLH
DX�SUHPLHU�WULPHVWUH������PP���O DEVHQFH�G DQRPDOLH�DX�FDU\RW\SH�HW�$&3$��HW�OD�FRQVWDWDWLRQ�G XQH�0),8�v���6$��/ H[DPHQ�I�WRSDWKRORJLTXH�QH
PHW�SDV�HQ�}YLGHQFH�GH�PDOIRUPDWLRQ�

/ H[SORUDWLRQ�J}Q}WLTXH�D�G DERUG�}W}�U}DOLV}H�SDU�OH�V}TXHQ{DJH�G XQ�3DQHO�$QDVDUTXH�G RULJLQH�0}WDEROLTXH�GRQW�OH�U}VXOWDW�D�}W}�Q}JDWLI��8QH
DQDO\VH�G ([RPH�HQ�TXDWXRU�D�HQVXLWH�}W}�U}DOLV}�HW�PLV�HQ�}YLGHQFH�XQH�PXWDWLRQ�WURQTXDQWH�GX�J|QH�536�����SU}VHQWH�FKH]�OHV�GHX[�I�WXV�v
O }WDW�K}W}UR]\JRWH�PDLV�DEVHQWH�FKH]�OH�FRXSOH��}YRTXDQW�XQH�PRVD�TXH�JHUPLQDOH�FKH]�O XQ�GHV�GHX[�SDUHQWV�

536���FRGDQW�SRXU�XQH�SURW}LQH�GH�OD�VRXV�XQLW}���6�GX�ULERVRPH�HVW�OH�J|QH�OH�SOXV�IU}TXHPPHQW�PXW}�FKH]�OHV�SDWLHQWV�DWWHLQWV�G DQ}PLH
DU}J}Q}UDWLYH�GH�%ODFNIDQ�'LDPRQG��'%$���GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��/ DQ}PLH�HVW�SU}VHQWH�G|V�OD�QDLVVDQFH�GDQV�PRLQV�GH����
GHV�FDV��HW�GDQV�����GHV�FDV��OD�'%$�HVW�DVVRFL}H�v�G DXWUHV�PDOIRUPDWLRQV��FH�TXL�Q }WDLW�SDV�OH�FDV�FKH]�FHV�I�WXV��3OXVLHXUV�FDV�GH�'%$�GH
U}Y}ODWLRQ �DQW}QDWDOH �DX ��g �RX ��g �WULPHVWUH �RQW �}W} �UDSSRUW}V� �Q}FHVVLWDQW �GHV �WUDQVIXVLRQV �LQ �XWHUR� �RX �G}FOHQFKHPHQW �SU}PDWXU} �GH
O DFFRXFKHPHQW��/HV�VLJQHV�OHV�SOXV�SU}FRFHV�RQW�}W}�UDSSRUW}V�SDU�6RXND�HW�DO��TXL�RQW�G}FULW�OH�VXLYL�GH�GHX[�I�WXV�DYHF�GHV�QXTXHV�VXS}ULHXUHV�v
�PP�DX�SUHPLHU�WULPHVWUH��GLDJQRVWLTX}V�XOW}ULHXUHPHQW�FRPPH�}WDQW�DWWHLQWV�GH�'%$��1RXV�Q DYRQV�SDV�UHWURXY}�GDQV�OD�OLWW}UDWXUH�GH�FDV�G}FULWV
GH�0),8�SU}FRFHV��PDLV�*UL�HW�DO��UDSSRUWHQW�HQ������XQ�WDX[�GH�IDXVVH�FRXFKH�SOXV�}OHY}�FKH]�OHV�P|UHV�G HQIDQWV�DWWHLQWV�GH�'%$�

/D�'%$�HVW�XQH�FDXVH�UDUH�G DQ}PLH�I�WDOH��HW�FHWWH�REVHUYDWLRQ�SHUPHW�GH�VXJJ}UHU�OD�'%$�FRPPH�XQH�FDXVH�SRVVLEOH�GH�0),8�SU}FRFH��/HV
}WXGHV�GHV�LPPXQR�KLVWRFKLPLHV�HQ�FRXUV�SHUPHWWURQW�SHXW�~WUH�GH�PLHX[�FRPSUHQGUH�OD�SK\VLRSDWKRORJLH�HW�OD�VXUYHQXH�SU}FRFH�GH�FHWWH
PDODGLH�



21&2*c1c7,48( %DGUHGGLQH�02+$1'�2802866$

���������$QDO\VH�GH�OD�PmWK\ODWLRQ�Gx$'1�VXU�SXFHV���mWXGH�FRPSDUDWLYH�GxmFKDQWLOORQV�GH�WLVVXV�FRQJHOmV�HW�WLVVXV�))3(

$XWHXUV��

%DGUHGGLQH�02+$1'�2802866$������$ELED�'28.$1,������&DVVDQGUD�*$63$5������)UDQFN�%,(//(����

���806�3$66������SODWHIRUPH�3�6��6RUERQQH�8QLYHUVLW}���3DULV��)UDQFH
���'}SDUWHPHQW�GH�1HXURSDWKRORJLH��*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH�$3�+3��3DULV��)UDQFH

0RWV�FOHIV���))3(��SXFH�v�$'1��WXPHXUV��(3,&��P}WK\ODWLRQ��UHVWDXUDWLRQ

5mVXPm��

/HV�}WXGHV�GH�P}WK\ORPH�SHUPHWWHQW�GH�PHVXUHU�VXU�O LQW}JUDOLW}�GX�J}QRPH�OHV�QLYHDX[�GH�P}WK\ODWLRQ�GHV�VLWHV�&S*�TXL�FRQGLWLRQQH�O H[SUHVVLRQ
GHV�J|QHV�GDQV�FKDTXH�FHOOXOHV�HW�VRQW�U}DOLV}HV�v�SDUWLU �GH�WLVVXV�FU\R�SU}VHUY}V�RX�®[}V��(Q�FOLQLTXH��OD�P}WKRGH�GH�®[DWLRQ�GDQV�OH�IRUPRO�HW
G LQFOXVLRQ�GDQV�OD �SDUD°QH��))3(��UHSU}VHQWH�XQ�PR\HQ�LQFRQWRXUQDEOH�GH�FRQVHUYDWLRQ�GHV�ELRSVLHV� �/ }WXGH�GX�P}WK\ORPH�v�SDUWLU �GHV�$'1V
H[WUDLWV�GH�WLVVXV�))3(��VRXYHQW�G}JUDG}V�HQ�UDLVRQ�GHV�FRQGLWLRQV�GH�®[DWLRQ�HW�G LQFOXVLRQ�GHV�WLVVXV��UHVWH�XQ�G}®��3OXVLHXUV�WHFKQLTXHV�G DQDO\VH
GH �P}WK\ODWLRQ �RQW �}W} �G}YHORSS}HV �GRQW �OD �SXFH �,Q®QLXP �0HWK\ODWLRQ �(3,& �����.� �G ,OOXPLQD� �&HWWH �SXFH �FRPPHUFLDOLV}H �GHSXLV ������ �SHUPHW
G DQDO\VHU���������VLWHV�GH�P}WK\ODWLRQ�U}SDUWLV�VXU�O HQVHPEOH�GX�J}QRPH�KXPDLQ��$®Q�G DP}OLRUHU�OD�TXDOLW}�GHV�$'1V�LVVXV�GH�PDW}ULHO�FRQVHUY}
SDU�))3(�HW�SDU�FRQV}TXHQW�OD�UHSURGXFWLELOLW}�GH�OD�P}WKRGH��XQH�RSWLPLVDWLRQ�GH�SURWRFROH�SDU�XQH�}WDSH�GH�e�UHVWDXUDWLRQ�l�D�}W}�LQWURGXLWH��'DQV
XQH�}WXGH�SLORWH��QRXV�DYRQV�FRPSDU}�SDU�SXFH�,OOXPLQD�,Q®QLXP�0HWK\ODWLRQ�(3,&��OH�P}WK\ORPH�GH�WXPHXUV�F}U}EUDOHV�D\DQW�}W}�FRQVHUY}HV�HQ
SDUDOO|OH�SDU�FRQJ}ODWLRQ�HW�HQ�SDUD°QH�GDQV�OH�EXW�G RSWLPLVHU�O DQDO\VH�GX�P}WK\ORPH�VXU�WLVVXV�))3(��1RXV�DYRQV�GRQF�FRPSDU}�GHV�SDLUHV�GH
ELRSVLHV�WXPRUDOHV���&U\R�SU}VHUY}HV�YHUVXV�))3(��

/HV�U}VXOWDWV�PRQWUHQW�XQH�GLVWULEXWLRQ�GHV�YDOHXUV�%HWD�GHV�QLYHDX[�GH�P}WK\ODWLRQ�VLPLODLUH�HQWUH�OHV�}FKDQWLOORQV�))3(�HW�OHXUV�SDLUHV�FRQJHO}HV�
ELHQ�TXH�OHV�LQWHQVLW}V�GHV�VRQGHV�VRLHQW�SOXV�IDLEOHV�GDQV�OH�FDV�GHV�WLVVXV�))3(�G}JUDG}V�SDU�UDSSRUW�DX[�FRQJHO}V����HOOHV�UHVWHQW�Q}DQPRLQV
H[SORLWDEOHV�

/D�FRUU}ODWLRQ�GHV�SDLUHV�))3(�FRQJHO}V�UHVWH�}OHY}H�VXU�OD�EDVH�GHV�YDOHXUV�%HWD�GHV�VRQGHV�®OWU}HV�VXU�OHV�613��U��PR\HQ� �������LQWHUYDOOH�HQWUH
�����HW��������8QH�FRUU}ODWLRQ�HVW�DXVVL�REVHUY}H�DX�QLYHDX�GHV�LQWHQVLW}V�GHV�VRQGHV�TXL�V K\EULGHQW�VXU�OH�FKURPRVRPH�<�HW�TXL�SHUPHWWHQW�GH
YDOLGHU�O DSSDUWHQDQFH�DX�P~PH�VH[H�GHV�}FKDQWLOORQV�DSSDUL}V��&HSHQGDQW��VXU�OD�EDVH�GHV�YDOHXUV�%HWD�GH�O HQVHPEOH�GHV�VRQGHV��OD�FRUU}ODWLRQ
HVW�IDLEOH�HQWUH�FHUWDLQV�}FKDQWLOORQV�DSSDUL}V��&HOD�HVW�SUREDEOHPHQW�OL}�v�OD�FRPSRVLWLRQ�FHOOXODLUH�HQWUH�OD�FRPSRVDQWH�FRQJHO}H�HW�FHOOH�LQFOXVH�HQ
SDUD°QH�

&HV�U}VXOWDWV�VXJJ|UHQW�TXH�OHV�WLVVXV�))3(�SHXYHQW�~WUH�XWLOLV}V��DSU|V�U}DOLVDWLRQ�GX�SURWRFROH�GH�UHVWDXUDWLRQ�G ,OOXPLQD��SRXU�O DQDO\VH�GH�OD
P}WK\ODWLRQ �SDU �SXFHV �(3,&� �&HV �DQDO\VHV �RQW �SDU �DLOOHXUV �SHUPLV �O LGHQWL®FDWLRQ �GH �GL}UHQWHV �VRXV �FODVVHV �GH �WXPHXUV �GDQV �OHV �WLVVXV �))3( �HW
FRQJHO}V�HW�GHYUDLHQW�DLGHU�v�OD�FDUDFW}ULVDWLRQ�HQFRUH�HQ�FRXUV�GH�SRWHQWLHOV�PDUTXHXUV�GH�GLDJQRVWLF�HW�GH�SURQRVWLF��&HWWH�}WXGH�SLORWH�VXU�WLVVXV
))3(�U}DOLV}H�HQ�FROODERUDWLRQ�DYHF�OH�'U�)UDQFN�%,(//(��QRXV�SHUPHW�GH�SURSRVHU�XQH�QRXYHOOH�SUHVWDWLRQ�VXU�QRWUH�SODWHIRUPH��O DQDO\VH�GH�OD
P}WK\ODWLRQ�VXU�OHV�}FKDQWLOORQV�))3(��&HWWH�QRXYHOOH�RUH�FRPSO|WH�OH�FDWDORJXH�GH�SXFHV�v�$'1�GH�OD�SODWHIRUPH�3�6�

3LlFH�MRLQWH���U}VXP}�$VVLVHVB����B3�6�GRF[



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

&(&,/(�&$=(1(89(

���������/H�613;3OH[��XQH�WHFKQLTXH�GH�EDUFRGLQJ�VLPSOH�HW�UDSLGH�DVVXUDQW�OxLGHQWLWRYLJLODQFH�GX�GLDJQRVWLF�SDU�1*6

$XWHXUV��

&}FLOH�&$=(1(89(������6DQGULQH�12(/����

���'}SDUWHPHQW�GH�*}Q}WLTXH��8)�GH�1HXURJ}Q}WLTXH��$VVLVWDQFH�3XEOLTXH���+�SLWDX[�GH�3DULV��*+8�$3+3�6RUERQQH�8QLYHUVLW}��+�SLWDO�3LWL}�
6DOS~WUL|UH��3$5,6��)UDQFH

0RWV�FOHIV���LGHQWLWRYLJLODQFH��EDUFRGLQJ��1*6

5mVXPm��

/HV �UHFRPPDQGDWLRQV �GH �ERQQHV �SUDWLTXHV �GH �1*6 ��1H[W �*HQHUDWLRQ �6HTXHQFLQJ� �v �GHV �®QV �GLDJQRVWLTXHV �V
DFFRUGHQW �VXU �O
LQW}U~W �GH �GLVSRVHU
G
XQH�WHFKQLTXH�GH�EDUFRGLQJ�SHUPHWWDQW�GH�WUDFHU�OHV�}FKDQWLOORQV�ORUV�GH�OD�U}DOLVDWLRQ�G
XQH�WHFKQLTXH�GH�1*6�

3RXU�YDOLGHU�OHV�U}VXOWDWV�GH�1*6�SDU�FRPSDUDLVRQ�G
XQ�SUR®O�GH�613V�REWHQX�GH�PDQL|UH�LQG}SHQGDQWH�SDU�1*6�HW�SDU�XQH�DXWUH�WHFKQLTXH��QRXV
DYRQV�PLV�DX�SRLQW�OD�WHFKQLTXH�613;3OH[�FRQVLVWDQW�HQ�XQH�3&5�PXOWLSOH[�VS}FL®TXH�G
DOO|OH�SHUPHWWDQW�OH�J}QRW\SDJH�VLPXOWDQ}�GH����613V�

/D�WHFKQLTXH�HVW�DGDSW}H�v�XQH�XWLOLVDWLRQ�HQ�URXWLQH��(Q�HHW��HOOH�HVW�UDSLGH��XQH�VHXOH�3&5�HVW�U}DOLV}H�v�SDUWLU�GH�O
$'1�GX�WXEH�P|UH�VXLYLH�G
XQ
G}S�W�VXU�V}TXHQFHXU�FDSLOODLUH���SHX�FR�WHXVH��PD[LPXP���HXURV�SDWLHQW��HW�XWLOLVH�GHV�}TXLSHPHQWV�SU}VHQWV�GDQV�WRXW�ODERUDWRLUH�GH�J}Q}WLTXH
PRO}FXODLUH��/HV�SU}�PL[�GH�3&5�VRQW�VWDEOHV�VXU�XQH�GXU}H�DX�PRLQV�}JDOH�v����PRLV��/HV�613V�FKRLVLV�VRQW�GDQV�GHV�J|QHV�QRQ�LPSOLTX}V�GDQV
XQH�SDWKRORJLH���LO�Q
\�D�GRQF�SDV�GH�ULVTXH�G
LQFLGHQWDO�®QGLQJV�OL}�DX�V}TXHQ{DJH�SDU�1*6�GHV�U}JLRQV�FRQWHQDQW�OHV�613V��/D�P~PH�FRPELQDLVRQ
GH�613V�SHXW�~WUH�XWLOLV}H�GDQV�WRXV�OHV�NLWV�GH�FDSWXUH�v�ID{RQ���DLQVL��OD�WHFKQLTXH�GH�613;3OH[�SHXW�~WUH�O
XQLTXH�WHFKQLTXH�GH�EDUFRGLQJ�G
XQ
ODERUDWRLUH�XWLOLVDQW�GL}UHQWV�SDQHOV�GH�1*6��/
LQIRUPDWLYLW}�GH�OD�FRPELQDLVRQ�GH�613V�HVW�WHOOH�TXH�GDQV�XQH�V}ULH�GH����SDWLHQWV��OH�ULVTXH�TXH
GHX[ �SDWLHQWV �SU}VHQWHQW �OH �P~PH �SUR®O �613V �HVW �� �v �� ��� �TXHOOH �TXH �VRLW �O
RULJLQH �GHV �SDWLHQWV� �FH �ULVTXH �DWWHLJQDQW ����� �SRXU �GHV �SDWLHQWV
G
RULJLQH�HXURS}HQQH��/
LQWHUSU}WDWLRQ�GHV�U}VXOWDWV�GH�613;3OH[�HVW�VLPSOH�HW�UDSLGH��/HV�U}VXOWDWV�GH�J}QRW\SDJH�GHV�613V�SDU�1*6�VRQW�®DEOHV
�FRXYHUWXUH�!���;���8Q�®FKLHU�([FHO�DGDSW}�SHUPHW�GH�FRPSDUHU�WU|V�UDSLGHPHQW�OHV�U}VXOWDWV�GH�SUR®O�613V�REWHQXV�SDU�1*6�HW�613;3OH[�SRXU�GHV
V}ULHV �DOODQW �MXVTX
v ��� �SDWLHQWV �HW �GH �G}WHUPLQHU �VL �SOXVLHXUV �SDWLHQWV �GH �OD �V}ULH �SU}VHQWHQW �OH �P~PH �SUR®O �613V� �/D �WHFKQLTXH �613;3OH[ �HVW
}JDOHPHQW�GLUHFWHPHQW�XWLOLVDEOH�SRXU�GHV�U}VXOWDWV�G
H[RPH�HW�GH�J}QRPH��OD�FRXYHUWXUH�GHV����613V�V
}WDQW�U}Y}O}H�VX°VDQWH�

$LQVL� �VL �OHV�SUR®OV�613�REWHQXV�SDU�1*6�HW�SDU�613;3OH[�VRQW�VWULFWHPHQW�LGHQWLTXHV�HW�V
LO �Q
\�D�SDV�SOXVLHXUV�SDWLHQWV�GH�OD�V}ULH�SU}VHQWDQW�OH
P~PH �SUR®O �613� �LO �Q
\ �D �SDV �Q}FHVVLW} �GH �Y}UL®HU �OHV �U}VXOWDWV �GH �V}TXHQ{DJH �1*6 �SDU �XQH �DXWUH �WHFKQLTXH ��VRXV �U}VHUYH �GH �OD �TXDOLW} �GX
V}TXHQ{DJH �1*6�� �FH �TXL �SHUPHW �XQ �JDLQ �GH �WHPSV �FRQVLG}UDEOH� �3RXU �OHV �}YHQWXHOV �SDWLHQWV �GH �OD �V}ULH �SU}VHQWDQW �XQ � �P~PH �SUR®O �613� �XQH
YDOLGDWLRQ�SDU�XQH�WHFKQLTXH�DGDSW}H�VHUD�Q}FHVVDLUH�

/D �WHFKQLTXH �GH �613;SOH[ �HVW �DFWXHOOHPHQW �XWLOLV}H �HQ �URXWLQH �SDU �SOXVLHXUV �XQLW}V �IRQFWLRQQHOOHV �GX �&HQWUH �GH �*}Q}WLTXH �0RO}FXODLUH �HW
&KURPRVRPLTXH�GH�O
K�SLWDO�3LWL}�6DOS~WUL|UH��HQYLURQ������DQDO\VHV�GH�1*6�RQW�XWLOLV}�OH�613;SOH[�HQ�XQ�DQ��

3LlFH�MRLQWH���$EVWUDFW�613;3OH[B������BHQYR\}�GRF
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*XLOODXPH�3(552'

���������6XLYL�HW�SULVH�HQ�FKDUJH�GHV�SHUVRQQH�SUmGLVSRVmHV�DX[�FDQFHU�FRORUHFWDO��5HWRXU�VXU���DQV�GxH[LVWHQFH�GX�UmVHDX
)UDQFLOLHQ�35('�,G)

$XWHXUV��

*XLOODXPH�3(552'������&KU\VWHOOH�&2/$6������-HDQQH�1(77(5�&27,������2OLYLHU�&$521������9HURQLFD�&86,1������*}UDOGLQH�3(5.,16������$]L]�=$$1$1
�����%UXQR�%8(&+(5������(PPDQXHOOH�)2850(������-}URPH�%(//$1*(5������<DQQ�3$5&������6WDQLODVV�&+$866$'(�������'DYLG�0$/.$������3LHUUH
/$85(17�38,*������5REHUW�%(1$028=,*�����

���*DVWURHQW}URORJLH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH
���2QFRJ}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���*DVWURHQW}URORJLH��6DLQW�$QWRLQH��3$5,6��)UDQFH
���2QFRJ}Q}WLTXH��,*5��3$5,6��)UDQFH
���2QFRJ}Q}WLTXH��3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���2QFRJ}Q}WLTXH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH
���2QFRJ}Q}WLTXH��&RFKLQ��3$5,6��)UDQFH
���2QFRJ}Q}WLTXH��,QVWLWXW�&XULH��3$5,6��)UDQFH
���&KLUXUJLH�GLJHVWLYH��6DLQW�$QWRLQH��3$5,6��)UDQFH
����*DVWURHQW}URORJLH��&RFKLQ��3$5,6��)UDQFH
����*DVWURHQW}URORJLH��$YLFHQQH��3$5,6��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV�GLJHVWLIV��&DQFHU�FRORUHFWDO��/\QFK��3$)��3HXW]�-HJKHUV��&RZGHQ��32/(��3RO\SRVH�MXY}QLOH

5mVXPm��

2EMHFWLIV�

/HV�SDWLHQWV�SU}VHQWDQW�XQ�V\QGURPH�GH�SU}GLVSRVLWLRQ�DX�FDQFHU�FRORUHFWDO�RQW�XQ�ULVTXH�}OHY}�GH�G}YHORSSHU�XQH�Q}RSODVLH�DX�FRXUV�GH�OHXU�YLH�
/D�SULVH�HQ�FKDUJH�HW�OH�VXLYL�GH�FHV�SDWLHQWV�GRLW�~WUH�U}DOLV}H�DX�VHLQ�GH�FHQWUHV�VS}FLDOLV}V��'DQV�FH�WUDYDLO��QRXV�SU}VHQWRQV�OHV�U}VXOWDWV�GX
U}VHDX�)UDQFLOLHQ�35('�,G)�GHSXLV�VD�FU}DWLRQ�

�

0}WKRGHV�

/DEHOOLV}�HW �®QDQF}�SDU �O
,QVWLWXW �QDWLRQDO �GX�FDQFHU ��,1&D�� �OH �U}VHDX�35('�,G)�D�}W}�FU}}�HQ������HQ�,OH�GH�)UDQFH� �,O �FRPSUHQG�G}VRUPDLV �FLQT
K�SLWDX[�XQLYHUVLWDLUHV��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��+�SLWDO�&RFKLQ��+�SLWDO�6DLQW�$QWRLQH��+�SLWDO�$YLFHQQH��*URXSH�+RVSLWDOLHU�/D�3LWL}
6DOS~WUL|UH��HW�GHX[�LQVWLWXWV�G}GL}V�v�O
RQFRORJLH��,QVWLWXW�*XVWDYH�5RXVV\�HW�,QVWLWXW�&XULH���/H�EXW�GH�FH�U}VHDX�HVW�GH�PHWWUH�HQ�SODFH�HW
FRRUGRQQHU�XQ�VXLYL�LQGLYLGXDOLV}�GHV�SHUVRQQHV�SU}GLVSRV}HV�K}U}GLWDLUHPHQW�DX�FDQFHU�JUxFH�v�O }WDEOLVVHPHQW�G XQ�SODQ�SHUVRQQDOLV}�GH�VXLYL
�336���G DVVXUHU�O DFF|V�DX[�FRPS}WHQFHV�PXOWLGLVFLSOLQDLUHV�HW�GH�SURSRVHU�XQH�DFWLYLW}�GH�UHFRXUV�HW�G H[SHUWLVH�SRXU�OHV�FDV�GL°FLOHV�

�

5}VXOWDWV�

'HSXLV ������ ������SDWLHQWV �RQW �}W} �LQFOXV �FRQV}FXWLYHPHQW �HW �XQ�WRWDO �GH������GRVVLHUV �RQW �}W} �SU}VHQW}V�HQ�U}XQLRQV�GH�FRQFHUWDWLRQV
SOXULGLVFLSOLQDLUHV��3DUPL�FHV�SDWLHQWV�������VRQW�VXLYLV�SRXU�XQ�V\QGURPH�GH�/\QFK�HW�����SRXU�XQH�SRO\SRVH�DG}QRPDWHXVH�IDPLOLDOH�OL}H�DX[
PXWDWLRQV�GX�J|QH�$3&�������RX�087<+��������FH�TXL�UHSU}VHQWH�������GH�O HQVHPEOH�GH�OD�FRKRUWH�35('�,G)��/HV�DXWUHV�V\QGURPHV�LGHQWL®}V�VRQW
OH�V\QGURPH�GH�/\QFK�OLNH������OD�SRO\SRVH�IHVWRQQ}H������OD�SRO\SRVH�DG}QRPDWHXVH�DWW}QX}H��VDQV�PXWDWLRQ������OH�V\QGURPH�GH�3HXW]�-HJKHUV
����OH�V\QGURPH�GH�&RZGHQ�����OD�SRO\SRVH�MXY}QLOH�����OH�FDQFHU�JDVWULTXH�K}U}GLWDLUH�GH�W\SH�&'+�����HW�OHV�SRO\SRVHV�GH�W\SH�32/�����)RUW�GH
FHWWH�FRKRUWH�SURVSHFWLYH��OH�U}VHDX�35('�,G)�D�G}Mv�PRQWU}�VRQ�LPSDFW�GDQV�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV��QRWDPPHQW�SRXU�OH�G}SLVWDJH�GHV
O}VLRQV�FROLTXHV�FKH]�OHV�SDWLHQWV�VXLYLV�SRXU�V\QGURPH�GH�/\QFK��������'H�QRPEUHXVHV�}WXGHV�VRQW�HQ�FRXUV������WDQW�VXU�OH�SODQ�IRQGDPHQWDO�TXH
VXU�OH�SODQ�FOLQLTXH��/H�U}VHDX�35('�,G)�HVW�GLVSRQLEOH�SRXU�WRXW�SURMHW�GH�UHFKHUFKH�FROODERUDWLI�

�

&RQFOXVLRQ��

/H�U}VHDX�35('�,G)�GLVSRVH�GH�OD�SOXV�JUDQGH�FRKRUWH�GH�SDWLHQWV�SU}GLVSRV}V�K}U}GLWDLUHPHQW�DX�FDQFHU�FRORUHFWDO�HQ�)UDQFH��/D�PLVH�HQ�SODFH�GH
SURMHWV�FROODERUDWLIV �v�O }FKHOOH�QDWLRQDOH�FRXSO}H�v�O XWLOLVDWLRQ�GHV�GRQQ}HV�}SLG}PLRORJLTXHV�HW �FOLQLTXHV�GH�FHWWH�FRKRUWH� �GRLW �SHUPHWWUH
O DP}OLRUDWLRQ�GH�QRV�FRQQDLVVDQFHV�



21&2*c1c7,48( $UPHOOH�/86&$1

���������3UmGLVSRVLWLRQ�KmUmGLWDLUH�DX[�FDQFHUV���5HWRXU�GxH[SmULHQFH�VXU�����FDV�WHVWmV�DX�ODERUDWRLUH�&(5%$

$XWHXUV��

$UPHOOH�/86&$1������-HDQ�0DUF�&267$������&ODXGH�$'(1,6������9HURQLFD�&86,1������$GLO�$/$28,������-}U�PH�$8'28;������6\OYLDQH�2/6&+:$1*����
����0\O|QH�9$/'8*$����

���3�OH�*}Q}WLTXH�+XPDLQH��ODERUDWRLUH�&HUED��6DLQW�2XHQ�/
$XPRQH��)UDQFH
���2QFRJ}Q}WLTXH��5DPVD\�*}Q}UDO�'H�6DQW}���3DULV��)UDQFH
���%LRLQIRUPDWLTXH��6HT2QH��0RQWSHOOLHU��)UDQFH
���,16(50��00*��$L[�0DUVHLOOH�8QLY��0DUVHLOOH���)UDQFH

0RWV�FOHIV���3U}GLVSRVLWLRQ�K}U}GLWDLUH�DX[�FDQFHUV��SDQHO�1*6

5mVXPm��

(Q�)UDQFH��SU|V�GH�����GHV�FDQFHUV�GLDJQRVWLTX}V�VRQW�OL}V�v�OD�SU}VHQFH�G DOW}UDWLRQV�J}Q}WLTXHV�FRQVWLWXWLRQQHOOHV������7UDQVPLVVLEOHV�v�OD
GHVFHQGDQFH��FHV�DOW}UDWLRQV�SHXYHQW�~WUH�UHFKHUFK}HV�FKH]�GHV�SHUVRQQHV�GRQW�OHV�DQW}F}GHQWV�P}GLFDX[��SHUVRQQHOV�HW�RX�IDPLOLDX[��VRQW
}YRFDWHXUV�G
XQH�IRUPH�K}U}GLWDLUH�GH�FDQFHU��/ LGHQWL®FDWLRQ�GHV�SHUVRQQHV�SU}GLVSRV}HV�DX�FDQFHU��TX LO�V DJLVVH�GH�FDV�LQGH[�RX�G DSSDUHQW}V�
HVW�WU|V�LPSRUWDQWH�D®Q�GH�OHXU�SURSRVHU�XQ�VXLYL �VS}FL®TXH��EDV}�VXU�OD�VXUYHLOODQFH�HW�RX�OD�FKLUXUJLH�SU}YHQWLYH� �DGDSW}�DX[�GL}UHQWV�ULVTXHV
WXPRUDX[�DVVRFL}V�v�O DOW}UDWLRQ�J}Q}WLTXH�LGHQWL®}H�

$X�ODERUDWRLUH�&HUED��XQ�SDQHO�XQLTXH�GH����J|QHV�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX[�FDQFHUV�HVW�SURSRV}�GHSXLV�RFWREUH�������/HV�U}JLRQV
FRGDQWHV�HW�OHV�MRQFWLRQV�LQWURQV�H[RQV�GH�FHV�J|QHV�VRQW�HQULFKLHV�SDU�OD�P}WKRGH�6XUH6HOHFWc�G $JLOHQW�SXLV�V}TXHQF}HV�HQ�SDLUHG�HQG�VXU�XQH
SODWHIRUPH�0L6HT'[�RX�1H[W6HT����G ,OOXPLQD��/HV�GRQQ}HV�GH�V}TXHQ{DJH�VRQW�DQDO\V}HV�HW�LQWHUSU}W}V�v�O DLGH�GH�OD�SODWHIRUPH�6HT2QH��%LHQ
TXH�WRXV�V}TXHQF}V��OHV�J|QHV�}WXGL}V�SHXYHQW�~WUH�OLPLW}V�LQ�VLOLFR�DX[�J|QHV�G LQW}U~W�VHORQ�O LQGLFDWLRQ�SRXU�ODTXHOOH�OH�SDWLHQW�HVW�DGUHVV}��6HXOV
OHV�YDULDQWV�SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV�VRQW�UDSSRUW}V�GDQV�OH�FRPSWH�UHQGX��OHV�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��FODVVH����}WDQW
U}SHUWRUL}V�LQG}SHQGDPPHQW��&H�WHVW�G RQFRJ}Q}WLTXH�V LQVFULW�GDQV�XQH�G}PDUFKH�GH�TXDOLW}�LPSRUWDQWH�DYHF�QRWDPPHQW�OD�FHUWL®FDWLRQ�&(�,9'
GH�OD�SODWHIRUPH�6HT2QH�

(Q�����������FDV�LQGH[�HW�����DSSDUHQW}V�RQW�}W}�WHVW}V�DX�ODERUDWRLUH�GDQV�XQ�FRQWH[WH�GH�VXVSLFLRQ�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�v�XQ�FDQFHU
DYHF �XQ �G}ODL �PR\HQ �GH �UHQGX �GX �U}VXOWDW �GH �� �v �� �VHPDLQHV� �&KH] ��� �FDV �LQGH[ ������� �XQH �PXWDWLRQ �D �}W} �LGHQWL®}H �GDQV �XQ �GHV �J|QHV �GH
SU}GLVSRVLWLRQ�DX[�FDQFHUV��WRXWHV�LQGLFDWLRQV�FRQIRQGXHV��3DUPL�OHV�FDV�LQGH[�DGUHVV}V�DX�ODERUDWRLUH������������O }WDLHQW�GDQV�XQ�FRQWH[WH�GH
FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH�HW����������GDQV�XQ�FRQWH[WH�GH�FDQFHU�GLJHVWLI��8QH�PXWDWLRQ�D�}W}�LGHQWL®}H�FKH]�����GHV�FDV�LQGH[�DGUHVV}V
GDQV�XQ�FRQWH[WH�GH�FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH�GRQW�����GH�PXWDWLRQV�DX�VHLQ�GHV�J|QHV�%5&$��RX�%5&$��HW�����DX�VHLQ�G DXWUHV�J|QHV���
&+(.�����$70����5$'��&����306�����1%1�HW���73�����'H�P~PH��XQH�PXWDWLRQ�D�}W}�LGHQWL®}H�FKH]�����GHV�FDV�LQGH[�DGUHVV}V�GDQV�XQ�FRQWH[WH
GH�FDQFHU�GLJHVWLI����0/+�����306�����06+�����06+��RX���087<+��PXWDWLRQ�EL�DOO}OLTXH���

&KH]�XQ�FDV�LQGH[�DGUHVV}�DX�ODERUDWRLUH�SRXU�VXVSLFLRQ�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�v�XQ�FDQFHU�GX�UHLQ��XQH�PXWDWLRQ�%5&$��D�}W}�LGHQWL®}H�HQ
GRQQ}H�e�LQFLGHQWDOH�l�HW�FRPPXQLTX}H�DX�SDWLHQW�HQ�DFFRUG�DYHF�OH�SUHVFULSWHXU�HW�OH�SDWLHQW��VHORQ�OHV�UHFRPPDQGDWLRQV�GH�OD�6)033�����

����d�2QFRJ}Q}WLTXH�HQ�������FRQVXOWDWLRQV��ODERUDWRLUHV�HW�VXLYL��,1&D��G}FHPEUH�����

����3XMRO�HW�DO��*XLGHOLQHV�IRU�UHSRUWLQJ�VHFRQGDU\�®QGLQJV�RI�JHQRPH�VHTXHQFLQJ�LQ�FDQFHU�JHQHV��WKH�6)033�UHFRPPHQGDWLRQV��(XU�-�+XP�*HQHW�
������������������

3LlFH�MRLQWH���$EVWUDFW�����3UH�GLVSRVLWLRQ�KH�UH�GLWDLUH�DX[�FDQFHUV���GRQQH�HV�&(5%$B9)�SGI



21&2*c1c7,48( )UHERXUJ�7KLHUU\

���������'mYHORSSHPHQW�GxDSSOLFDWLRQV�ZHE�HW�VPDUWSKRQH�HQ�RQFRJmQmWLTXH�GHVWLQmHV�DX[�SURIHVVLRQQHOV�GH�VDQWm

$XWHXUV��

0DXG�%UDQFKDXG������1DWKDOLH�3DURGL������<DQQ�/XUWRQ������*DHOOH�&ROOHW������3DVFDOLQH�%HUWKHW������'RPLQLTXH�9DXU������$QWRLQH�/HYHQHXU������/DXUHQW
5RXVVHO������7KLHUU\�)UHERXUJ����

���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�%LRSDWKRORJLH�2QFRJ}Q}WLTXH�&OLQLTXH��&HQWUH�)UDQ{RLV�%DFOHVVH��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H�
&/&&�GH�&DHQ��&DHQ��)UDQFH
���'}SDUWHPHQW�GH�%LRSDWKRORJLH�/DERUDWRLUH�GH�ELRORJLH�HW�GH�J}Q}WLTXH�GX�FDQFHU��&HQWUH�)UDQ{RLV�%DFOHVVH��&HQWUH�GH�0}GHFLQH�*}QRPLTXH�HW
3HUVRQQDOLV}H�GH�1RUPDQGLH��&/&&�GH�&DHQ��&DHQ��)UDQFH
���850/��8QLRQ�5HJLRQDOH�GHV�0}GHFLQV�/LE}UDX[�����1RUPDQGLH��&DHQ��)UDQFH
���'LUHFWLRQ�GHV�6\VW|PHV�G
,QIRUPDWLRQ��&HQWUH�)UDQ{RLV�%DFOHVVH��&/&&�GH�&DHQ��&DHQ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�GH�5RXHQ�HW�,QVHUP�8������1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H�
5RXHQ��)UDQFH

0RWV�FOHIV���$SSOLFDWLRQ��VPDUWSKRQH��RQFRJ}Q}WLTXH��FDQFHU�GX�VHLQ�HW�GH�O
RYDLUH

5mVXPm��

8Q�GHV��G}®V�GH�O RQFRJ}Q}WLTXH�FOLQLTXH�HVW�G DVVXUHU�XQH�DFFHVVLELOLW}�DX[�FRQVXOWDWLRQV��QRQ�VHXOHPHQW�HQ�WHUPHV�GH�G}ODL��PDLV�}JDOHPHQW�HQ
WHUPHV�GH�FRXYHUWXUH�GH�OD�SRSXODWLRQ��$SU|V�DYRLU�LPSODQW}�HQ�1RUPDQGLH�XQH�QRXYHOOH�SURF}GXUH�EDV}H�VXU�OHV�HQWUHWLHQV�W}O}SKRQLTXHV�GH
SU}SDUDWLRQ��(73��HW�OH�URXWDJH��SHUPHWWDQW�G DFF}O}UHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV��QRXV�DYRQV�GH�ID{RQ�FRPSO}PHQWDLUH�G}YHORSS}�XQ�QRXYHO
RXWLO�IDFLOLWDQW�OD�UHFRQQDLVVDQFH��SDU�O HQVHPEOH�GHV�P}GHFLQV�J}Q}UDOLVWHV�HW�VS}FLDOLVWHV�QRQ�IRUP}V�v�OD�J}Q}WLTXH��GHV�SHUVRQQHV�GRQW�O KLVWRLUH
SHUVRQQHOOH�HW�RX�IDPLOLDOH�UHO|YH�G XQH�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH��&HW�RXWLO��GHVWLQ}�DX[�SURIHVVLRQQHOV�GH�VDQW}�HW�TXH�QRXV�DYRQV�}ODERU}�HQ
}WURLWH�FROODERUDWLRQ�DYHF�O XQLRQ�U}JLRQDOH�GHV�P}GHFLQV�OLE}UDX[��FRUUHVSRQG�v�XQH�DSSOLFDWLRQ�XWLOLVDEOH�VXU�VPDUWSKRQHV�HW�RUGLQDWHXUV��/H��EXW
GH�FHWWH�DSSOLFDWLRQ�Q HVW�SDV�G DSSRUWHU�XQH�H[SHUWLVH�HQ�RQFRJ}Q}WLTXH�PDLV�GH�G}WHUPLQHU�VL�XQ�H��SDWLHQW�H��GRLW�~WUH�RULHQW}�H��YHUV�XQH
FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�D®Q�G DUULYHU�OH�SOXV�UDSLGHPHQW�SRVVLEOH��HQ�PRLQV�GH���PLQXWHV���v��OD�FRQFOXVLRQ���e�LQGLFDWLRQ�v�XQ�(73�l�RX�e�SDV
G LQGLFDWLRQ�v�XQ�(73�l��/D�SUHPL|UH�YHUVLRQ�GH�FHWWH�DSSOLFDWLRQ�D�}W}�IRFDOLV}H�VXU�OHV�SU}GLVSRVLWLRQV�K}U}GLWDLUHV�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH��
/ DOJRULWKPH�TXH�QRXV�DYRQV�G}YHORSS}�HVW�EDV}�VXU�GHV�TXHVWLRQV�v�FKRL[�PXOWLSOHV�VLPSOHV��e�0RQ�SDWLHQW�HVW�LO�XQH�IHPPH�RX�XQ�KRPPH�l�
e�WUDQFKH�G xJH�l��e�W\SH�GH�SDWKRORJLH�l��¤��DYHF���U}SRQVHV�VLPSOHV�SDU�TXHVWLRQ��RXL�QRQ�QH�VDLW�SDV��HW�O RUGUH�GHV�TXHVWLRQV�D�}W}�G}®QL�HQ
FRPPHQ{DQW�SDU�OHV�FULW|UHV�OHV�SOXV�SU}GLFWLIV�GH�O LQGLFDWLRQ�G XQH�FRQVXOWDWLRQ�GH�J}Q}WLTXH��FDQFHU�GX�VHLQ�FKH]�XQ�KRPPH��FDQFHU�GX�VHLQ�FKH]
XQH�IHPPH�DYDQW�O xJH�GH����DQV��FDQFHU�GX�VHLQ�WULSOH�Q}JDWLI�DYDQW�O xJH�GH����DQV¤���SXLV�HQ�LQW}JUDQW�OHV�DQW}F}GHQWV�IDPLOLDX[��&HWWH
DSSOLFDWLRQ�LQW|JUH�}JDOHPHQW��OD�SRVVLELOLW}�GH�SURSRVLWXV�DV\PSWRPDWLTXH��FRQVLG}UDQW�TXH�OHV�SURIHVVLRQQHOV�GH�VDQW}�VRQW�DPHQ}V�v�SUHQGUH�HQ
FKDUJH�GHV�MHXQHV�IHPPHV�RX�GHV�S|UHV��TXL�RQW�XQ�DQW}F}GHQW�GH�FDQFHU�GX�VHLQ�RX�GH�O
RYDLUH�DX�SUHPLHU�GHJU}��/RUVTXH�O LQGLFDWLRQ�v�XQ�(73�HVW
UHWHQXH��O DSSOLFDWLRQ�LQGLTXH�OHV�FRRUGRQQ}HV�GX�VHUYLFH�GH�J}Q}WLTXH�OH�SOXV�SURFKH��DLQVL�TX XQ�FRGH�TXH�OH�SDWLHQW�FRPPXQLTXH�ORUV�GH�VD�SULVH
GH�UHQGH]�YRXV��&H�FRGH�SHUPHW�GH�ID{RQ�FU\SW}H�HW�DQRQ\PH�GH�WUDFHU�OH�SDUFRXUV�VXU�O DSSOLFDWLRQ�TXL�D�FRQGXLW�v�FHWWH�SULVH�GH�5'9�HW�MXVWL®H
O (73���&HWWH�DSSOLFDWLRQ�HVW�HQ�FRXUV�GH�GLXVLRQ�V}TXHQWLHOOH�HQ�1RUPDQGLH�HW�VRQ�LPSDFW�VXU�OH�SDUFRXUV�GX�SDWLHQW�VHUD�}YDOX}��&HWWH�DSSOLFDWLRQ�
TXL �SRXUUD�~WUH�GLXV}H�DSU|V�VRQ�}YDOXDWLRQ�v�O HQVHPEOH�GHV�U}JLRQV�IUDQ{DLVHV� �GHYUDLW �FRQWULEXHU �DYHF�OD �VWUDW}JLH�GHV�(73V�HW �GX�URXWDJH�v
FRQVWUXLUH�XQ�QRXYHDX�SDUFRXUV�HQ�RQFRJ}Q}WLTXH��SHUPHWWDQW�DLQVL�XQH�PHLOOHXUH�U}DFWLYLW}�HW�GLXVLRQ�GHV�FRQVXOWDWLRQV�G RQFRJ}Q}WLTXH�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 )ORUHQFH�-2%,&

���������1H�SDV�PmFRQQDLWUH�OxmWLRORJLH�GHV�WURXEOHV�QHXUR�GmYHORSSHPHQWDX[���OxH[HPSOH�GH�GHX[�GLDJQRVWLFV�WDUGLIV�GH
6\QGURPH�GH�:LOOLDPV�%HXUHQ

$XWHXUV��

(PLOLH�/$&27�/(5,&+(���������6DUD�&267$17,1,������2OLYLHU�*2'()52<���������/DXUH�,%(5121������)ORUHQFH�$05$0������*XLOODXPH�-('5$6=$.�����
*LOOHV�025,1������)ORUHQFH�-2%,&����

���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH�HW�2QFRJ}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���&53�&32�($�������8QLYHUVLW}�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���/DERUDWRLUH�GH�1HXURVFLHQFHV�)RQFWLRQQHOOHV�HW�3DWKRORJLHV��($��������8QLYHUVLW}�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV���)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH�HW�2QFRJ}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$PLHQV���)UDQFH

0RWV�FOHIV���6\QGURPH�GH�:LOOLDPV�%HXUHQ��GLDJQRVWLF�WDUGLI��}WLRORJLH��G}®FLHQFH�LQWHOOHFWXHOOH��FRRUGLQDWLRQ�GHV�VRLQV

5mVXPm��

,QLWLDOHPHQW�G}FULW�FRPPH�GHX[�HQWLW}V�GLVWLQFWHV��OH�V\QGURPH�GH�:LOOLDPV��������HW�OH�V\QGURPH�GH�%HXUHQ���������OH�V\QGURPH�GH�:LOOLDPV�
%HXUHQ��6:%��HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH���20,0���������GRQW�OD�SU}YDOHQFH�HVW�HVWLP}H�v���������6RQ�GLDJQRVWLF�HVW�J}Q}UDOHPHQW�IDLW
SHQGDQW�OD�SHWLWH�HQIDQFH� �/H�6:%�VH�FDUDFW}ULVH�SULQFLSDOHPHQW�SDU�O DVVRFLDWLRQ�G XQH�G\VPRUSKLH�IDFLDOH�VXJJHVWLYH� �GH�WURXEOHV�QHXUR�
G}YHORSSHPHQWDX[��G XQH�DWWHLQWH�FDUGLDTXH��G XQH�K\SHUFDOF}PLH�HW�G XQ�UHWDUG�GH�FURLVVDQFH��/D�PLFURG}O}WLRQ�FKURPRVRPLTXH�FDXVDOH�HVW
VLWX}H�GDQV�OD�U}JLRQ�T������GX�FKURPRVRPH���HW�D�}W}�G}FRXYHUWH�TXHOTXHV�DQQ}HV�SOXV�WDUG�HQ�������'DQV�FH�FRQWH[WH�GH�V\QGURPH�PXOWL�
V\VW}PLTXH��LO�SDUDLW�SULPRUGLDO�GH�SRXYRLU�SURSRVHU�v�WRXV�OHV�SDWLHQWV�XQ�VXLYL�SU}FRFH�SOXULGLVFLSOLQDLUH��/H�GLDJQRVWLF�HVW�SOXV�DLV}�SHQGDQW�OD
SHWLWH�HQIDQFH�GHYDQW�OD�G\VPRUSKLH�IDFLDOH�HW�OH�SUR®O�QHXUR�FRPSRUWHPHQWDO�VS}FL®TXH��$�O xJH�DGXOWH��OH�GLDJQRVWLF�HVW�SOXV�GL°FLOH�HQ�UDLVRQ�GX
SK}QRW\SH�PRLQV�W\SLTXH�HW�HQ�O DEVHQFH�GH��OLHQ�HQWUH�OHV�GL}UHQWV�VXLYLV�

1RXV�UDSSRUWRQV�GHX[�SDWLHQWHV�DGXOWHV�DYHF�XQ�GLDJQRVWLF�WDUGLI�G XQ�6:%��3RXU�OD�SUHPL|UH�SDWLHQWH��OH�GLDJQRVWLF�D�}W}�HHFWX}�v�O xJH�GH���
DQV��&HWWH�IHPPH�SHX�VFRODULV}H��QH�VDFKDQW�QL�OLUH�QL�}FULUH��}WDLW�VXLYLH�SRXU�GHV�WURXEOHV�QHXUR�G}YHORSSHPHQWDX[�GRQW�O }WLRORJLH�VXSSRV}H�}WDLW
XQH�SU}PDWXULW}��'HYDQW�XQH�DJJUDYDWLRQ�QHXURORJLTXH�DYHF�DSSDULWLRQ�G KDOOXFLQDWLRQV�DXGLWLYHV�HW�YLVXHOOHV��OD�TXHVWLRQ�G XQH�}WLRORJLH�J}Q}WLTXH
VRXV�MDFHQWH�V HVW�SRV}H��3RXU�OD�VHFRQGH�SDWLHQWH��OH�GLDJQRVWLF�D�}W}�HHFWX}�v�O xJH�GH����DQV��3HQGDQW�O HQIDQFH��HOOH�DYDLW�E}Q}®FL}�G XQ�VXLYL
S}GLDWULTXH�FRPSWH�WHQX�G XQ�UHWDUG�VWDWXUR�SRQG}UDO�HW�SV\FKRPRWHXU��&HWWH�GDPH�D�}W}�VFRODULV}H��D�DFTXLV�OD�OHFWXUH�HW�O }FULWXUH�QH�SHUPHWWDQW
WRXWHIRLV�SDV�O DXWRQRPLH�SURIHVVLRQQHOOH��6XLWH�v�XQ�SODFHPHQW�HQ�LQVWLWXWLRQ��HOOH�D�}W}�RULHQW}H�HQ�J}Q}WLTXH�

&HV �GHX[ �REVHUYDWLRQV �PHWWHQW �HQ �H[HUJXH �OD �GL°FXOW} �G XQ �GLDJQRVWLF �J}Q}WLTXH �FKH] �OHV �DGXOWHV �SU}VHQWDQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH
V\QGURPLTXH��/H�UHFRXUV�v�O H[SHUWLVH�GHV�J}Q}WLFLHQV�}WDLW �PRLQV�V\VW}PDWLTXH�HW�OHV�PR\HQV�GH�GLDJQRVWLF�PRLQV�H°FLHQWV�LO �\�D�XQH�WUHQWDLQH
G DQQ}HV��$LQVL��FKH]�FHUWDLQV�DGXOWHV��O RULJLQH�GH�OHXUV�V\PSW�PHV�Q D�SX�~WUH�UHWURXY}H�QH�SHUPHWWDQW�SDV�GH�IDLUH�XQ�OLHQ�HQWUH�OHXUV�GL}UHQWV
VXLYLV �P}GLFDX[� �8Q�WHO �GLDJQRVWLF �HVW �SRXUWDQW�VRXKDLWDEOH�D®Q�G DGDSWHU�OH �VXLYL �GHV�SDWLHQWV� �SU}YHQLU �OHV�FRPSOLFDWLRQV�HW �HHFWXHU�OH �FRQVHLO
J}Q}WLTXH�DX[�IDPLOOHV��,O �HVW�GRQF�LPSRUWDQW�GH�VHQVLELOLVHU�QRV�FRQIU|UHV�DXVVL�ELHQ�GH�S}GLDWULH�TXH�GH�P}GHFLQH�DGXOWH�VXU�OD�Q}FHVVLW}
G H[SORUHU�FH�W\SH�GH�WURXEOHV�QHXUR�G}YHORSSHPHQWDX[�D®Q�GH�QH�SDV�UHWDUGHU�GH�WHO�GLDJQRVWLF�HW�G DP}OLRUHU�OD�SULVH�HQ�FKDUJH�GH�FHV�SDWLHQWV�

3LlFH�MRLQWH���$VVLVHV������6:%�6HUYLFH*}Q}WLTXH&OLQLTXH�&+8B$PLHQV�3LFDUGLH�GRF[



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

%HQMDPLQ�'XUDQG

���������,QWmUnW�GH�OD�UmLQWHUSUmWDWLRQ�GHV�YDULDQWV�GH�VLJQLzFDWLRQ�LQFHUWDLQH���H[HPSOH�GxXQH�GmOmWLRQ�KmWmUR]\JRWH�LQFOXDQW�OH
JlQH�3/$*��FKH]�XQ�SDWLHQW�DYHF�UHWDUG�GH�FURLVVDQFH

$XWHXUV��

$XGUH\�6FKDON������%HQMDPLQ�'XUDQG������9DO}ULH�.UHPHU������6\OYLH�5RVVLJQRO������6DOLPD�(O�&KHKDGHK������6RSKLH�6FKHLGHFNHU�������

���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$���+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��1RXYHO�+�SLWDO
&LYLO��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$���+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDO�GH�+DXWHSLHUUH�
6WUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��,*0$��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��1RXYHO�+�SLWDO�&LYLO�
6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��,*0$���8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

5mVXPm��

/D�U}LQWHUSU}WDWLRQ�GHV�GRQQ}HV�DQW}ULHXUHV�GHV�DQDO\VHV�FKURPRVRPLTXHV�VXU�SXFH�v�$'1�U}DOLV}HV�DX�ODERUDWRLUH�QRXV�D�SHUPLV�GH�UHFODVVHU
FHUWDLQHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLH�LQLWLDOHPHQW�FRQVLG}U}HV�FRPPH�}WDQW�GH�VLJQL®FDWLRQ�LQFHUWDLQH��FODVVH�����HQ�YDULDQWV�GH�FODVVHV���RX���
SRXYDQW�H[SOLTXHU�OH�SK}QRW\SH�GX�SDWLHQW��1RXV�UDSSRUWRQV�O H[HPSOH�G XQH�G}O}WLRQ�LPSOLTXDQW�OH�J|QH�3/$*���SU}VHQWH�v�O }WDW�K}W}UR]\JRWH�
G}WHFW}H�LO�\�D�SOXVLHXUV�DQQ}HV�FKH]�XQ�SDWLHQW�SU}VHQWDQW�XQ�UHWDUG�GH�FURLVVDQFH�

/H�SDWLHQW��xJ}�GH���DQV��SU}VHQWDLW�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ�G\VKDUPRQLHX[��WDLOOH�HW�SRLGV�GH�QDLVVDQFH�v����'6��S}ULP|WUH�FUxQLHQ��3&�
v����'6���QRQ�UDWWUDS}��WDLOOH�v������'6���SRLGV�v����'6���3&�v������'6���,O�DYDLW�}JDOHPHQW�GHV�SDUWLFXODULW}V�PRUSKRORJLTXHV�LQFOXDQW�XQ�SKRWRW\SH
SxOH��GHV�FKHYHX[�HW�GHV�VRXUFLOV�}SDUV��XQ�YLVDJH�WULDQJXODLUH�DLQVL�TXH�GHV�DQRPDOLHV�GHV�H[WU}PLW}V�GH�W\SH�V\QGDFW\OLH�����GHV�PDLQV�HW
FOLQRGDFW\OLH �GH �SOXVLHXUV �RUWHLOV� �6 \ �DVVRFLDLHQW �GHV �WURXEOHV �GLJHVWLIV �v �W\SH �GH �FRORSDWKLH �IRQFWLRQQHOOH� �3DU �DLOOHXUV �OH �G}YHORSSHPHQW
SV\FKRPRWHXU�}WDLW�GDQV�OHV�QRUPHV�SRXU�O xJH�

/ DQDO\VH�SDU�&*+�DUUD\�U}DOLV}H�HQ������DYDLW�PLV�HQ�}YLGHQFH�FKH]�FH�SDWLHQW�XQH�SHUWH�G XQH�FRSLH�GH�OD�U}JLRQ��T�����G HQYLURQ�����NE
LQFOXDQW�OD�WRWDOLW}�GHV�J|QHV�026��3/$*���&+&+'��HW�GHV�SDUWLHV�FRGDQWHV�GX�J|QH�536����/ DQDO\VH�SDUHQWDOH�DYDLW�FRQFOX�v�XQH�YDULDWLRQ�GH
QRYR��$X�PRPHQW�GH�O LQWHUSU}WDWLRQ��OHV�J|QHV�LQFOXV�GDQV�OD�G}O}WLRQ�Q }WDLHQW�SDV�UDSSRUW}V�HQ�SDWKRORJLH�KXPDLQH�FRQVWLWXWLRQQHOOH��3/$*��}WDLW
G}FULW�FRPPH�XQ�RQFRJ|QH�FKH]�O KRPPH�HW�GHV�PRG|OHV�DQLPDX[�DYDLHQW�G}PRQWU}�VRQ�LPSOLFDWLRQ�GDQV�OD�FURLVVDQFH��&HSHQGDQW��OHV�GRQQ}HV�GH
OD�OLWW}UDWXUH�HW�GHV�EDVHV�GH�GRQQ}HV�}WDLHQW�LQVX°VDQWHV�SRXU�FRQFOXUH�TXDQW�v�OD�SDWKRJ}QLFLW}�GH�FHWWH�G}O}WLRQ�

'HV�GRQQ}HV�U}FHQWHV�RQW �SHUPLV�GH�G}PRQWUHU �OH �U�OH �PDMHXU �GH�3/$*� �GDQV�OD �YRLH�VLJQDOLVDWLRQ�+0*$��3/$*��,*)� �LPSOLTX}H�GDQV�OD
SK\VLRSDWKRORJLH�GHV�UHWDUGV�GH�FURLVVDQFH��'H�SOXV��GHV�YDULDQWV�IUDPHVKLIW�v�O }WDW�K}W}UR]\JRWH�GDQV�OH�J|QH�3/$*��RQW�}W}�UDSSRUW}V�FKH]�GHV
SDWLHQWV�SU}VHQWDQW�XQ�SK}QRW\SH�}YRFDWHXU�GH�V\QGURPH�GH�6LOYHU�5XVVHOO��/ HQVHPEOH�GH�FHV�GRQQ}HV��HQ�IDYHXU�G XQH�KDSORLQVX°VDQFH�GX�J|QH
3/$*��UHVSRQVDEOH�G XQ�UHWDUG�GH�FURLVVDQFH��QRXV�RQW�SHUPLV�GH�UHFODVVHU�OD�G}O}WLRQ�LGHQWL®}H�FKH]�QRWUH�SDWLHQW�FRPPH�}WDQW�e�SUREDEOHPHQW
SDWKRJ|QH�l��FODVVH����HW�H[SOLTXDQW�VRQ�SK}QRW\SH�

(Q�FRQFOXVLRQ��FHW�H[HPSOH�VRXOLJQH�O LPSRUWDQFH�GH�OD�U}LQWHUSU}WDWLRQ�GHV�YDULDQWV�GH�SDWKRJ}QLFLW}�LQFHUWDLQH�SOXVLHXUV�DQQ}HV�DSU|V�OD�GDWH�GH
UHQGX�GH�U}VXOWDW� �DYDQW�GH�SRXUVXLYUH�YHUV�G DXWUHV�LQYHVWLJDWLRQV�J}Q}WLTXHV��V}TXHQ{DJH�KDXW�G}ELW �FLEO}� �V}TXHQ{DJH�G H[RPH¤�� �1RXV
UDSSRUWRQV�v�QRWUH�FRQQDLVVDQFH�OD�SUHPL|UH�G}O}WLRQ�LPSOLTXDQW�OH�J|QH�3/$*��SU}VHQWH�v�O }WDW�K}W}UR]\JRWH��FKH]�XQ�SDWLHQW�DX�SK}QRW\SH
}YRFDWHXU�GH�V\QGURPH�GH�6LOYHU�5XVVHOO�

3LlFH�MRLQWH���$EVWUDFWB3/$*�B$VVLVHV����B®QDO�GRF[



1(852*c1c7,48( &KORg�$QJHOLQL

���������&RQzUPDWLRQ�GH�O
LPSOLFDWLRQ�GX�JlQH�936��'�GDQV�OHV�DWD[LHV�VSDVWLTXHV�JUiFH�DX�VmTXHQkDJH�G
H[RPH

$XWHXUV��

&KULVWHOOH�'XUDQG���������&KOR}�$QJHOLQL����

���/DERUDWRLUH�05*0��,16(50�8������8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���936��'��DWD[LH�VSDVWLTXH��H[RPH

5mVXPm��

/HV�SDUDSO}JLHV�VSDVWLTXHV�K}U}GLWDLUHV�VRQW�GHV�SDWKRORJLHV�FDUDFW}ULV}HV�SDU�XQH�VSDVWLFLW}�SURJUHVVLYHV�GHV�PHPEUHV�LQI}ULHXUV��5}FHPPHQW�
GHV�YDULDQWV�ELDOO}OLTXHV�GDQV�936��'�RQW�}W}�UDSSRUW}V�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQH�SDUDSO}JLH�VSDVWLTXH�RX�GHV�WURXEOHV�GX�PRXYHPHQW�GH
G}EXW�LQIDQWLOH�

1RXV�UDSSRUWRQV�LFL�OH�FDV�G XQ�SDWLHQW�DYHF�XQH�DWD[LH�VSDVWLTXH�OL}H�v�936��'��/H�SDWLHQW��VDQV�DQW}F}GHQWV�IDPLOLDX[�QRWDEOHV��D�SU}VHQW}�XQH
SDUDSO}JLH�VSDVWLTXH�WRXFKDQW�OHV�PHPEUHV�LQI}ULHXUV��TXL�V HVW�LQVWDOO}H�GHSXLV�O xJH�GH���DQV��&HOOH�FL�V HVW�SURJUHVVLYHPHQW�DJJUDY}H��DYHF�OD
Q}FHVVLW}�GH�PDUFKHU�DYHF�XQH�FDQQH�v�O xJH�GH����DQV�SXLV�GH�VH�G}SODFHU�HQ�IDXWHXLO�URXODQW�v�SDUWLU�GH����DQV��,O�V HVW�SODLQW�GH�WURXEOHV
PQ}VLTXHV �HW �DWWHQWLRQQHOV �v �SDUWLU �GH �VHV ��� �DQV� �WURXEOHV �TXL �RQW �}W} �FRQ®UP}V �SDU �XQ �ELODQ �QHXURSV\FKRORJLTXH� �$ ��� �DQV� �XQH �DWD[LH
SULQFLSDOHPHQW�VWDWLTXH�D�}JDOHPHQW�}W}�QRW}H��DVVRFL}H�v�XQH�VSDVWLFLW}�V}Y|UH�GHV�PHPEUHV�LQI}ULHXUV��/ ,50�F}U}EUDOH�D�PLV�HQ�}YLGHQFH�XQH
DWURSKLH�F}U}EHOOHXVH�SU}GRPLQDQW�VXU�OH�YHUPLV�DLQVL�TX XQH�PRHOOH�FHUYLFDOH�DWURSKLTXH�

/H�V}TXHQ{DJH�G H[RPH�HQ�WULR�FKH]�FH�SDWLHQW�D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�GH�YDULDQWV�SU}VHQWV�v�O }WDW�K}W}UR]\JRWH�FRPSRVLWH�GDQV
936��'���F����&�!�7��S�$UJ����HW�F������&�!�7��S�$OD����9DO��/H�GHUQLHU�YDULDQW�}WDLW�SU}GLW�FRPPH�SDWKRJ}QLTXH�JUxFH�DX[�RXWLOV�GH�SU}GLFWLRQ
LQ�VLOLFR�

'HV�DQDO\VHV�IRQFWLRQQHOOHV�RQW�}W}�U}DOLV}HV�JUxFH�v�OD�ELRSVLH�GH�SHDX�U}DOLV}H�FKH]�FH�SDWLHQW��D®Q�GH�SU}FLVHU�O LPSDFW�GH�FHV�YDULDQWV�VXU�OD
IRQFWLRQ�PLWRFKRQGULDOH��(Q�HHW��OD�OLWW}UDWXUH�P}GLFDOH�DYDLW�PLV�HQ�}YLGHQFH�XQH�LPSOLFDWLRQ�GH�936��' �GDQV�OH�IRQFWLRQQHPHQW�PLWRFKRQGULDO�
/ DQDO\VH �GH �O RUJDQLVDWLRQ �GX �U}VHDX �PLWRFKRQGULDO �SDU �PLFURVFRSLH �v �¯XRUHVFHQFH �D �PRQWU} �GHV �PLWRFKRQGULHV �IUDJPHQW}HV� �/HV �DQDO\VHV �SDU
ZHVWHUQ�EORW�RQW�}JDOHPHQW�PLV�HQ�}YLGHQFH�XQH�GLPLQXWLRQ�GUDVWLTXH�GHV�FRPSOH[HV�PLWRFKRQGULDX[��VXJJ}UDQW�XQH�DOW}UDWLRQ�GH�OD�IRQFWLRQ
PLWRFKRQGULDOH�

&HV �DQDO\VHV �IRQFWLRQQHOOHV �UHQIRUFHQW �OH �FDUDFW|UH �SDWKRJ|QH �GH �FHV �YDULDQWV �GH �936��' �HW �FH �QRXYHDX �SDWLHQW �FRQ®UPHQW �GRQF �OD �SU}VHQFH
G DWD[LHV�VSDVWLTXHV�OL}HV�v�936��'�

3LlFH�MRLQWH���936��'�DVVLVHV�GRF[



1(852*c1c7,48( -HDQ�0DULH�5$9(/

���������([WHQVLRQ�GX�VSHFWUH�FOLQLTXH�GH�O
DWD[LH�UmFHVVLYH�DVVRFLmH�h�678%�

$XWHXUV��

-HDQ�0DULH�5DYHO������&HFLOLD�0DUHOOL������&ODLUH�(:(1&=<.������0LFKHO�.RHQLJ������-DPHO�&KHOO\������0DWKLOGH�5HQDXG����

���J}Q}WLTXH�FOLQLTXH��&+58�1DQF\��1DQF\��)UDQFH
���1HXURORJLH��&+8�*XL�GH�&KDXOLDF��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH���($�����,QVWLWXW�8QLYHUVLWDLUH�GH�5HFKHUFKH�&OLQLTXH��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��8QLW}�GH�J}Q}WLTXH�PRO}FXODLUH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��,*0$���6WUDVERXUJ��)UDQFH

5mVXPm��

$XWRVRPDO�UHFHVVLYH�VSLQRFHUHEHOODU �DWD[LD���������������LV �D�UDUH�SURJUHVVLYH�QHXURORJLFDO �GLVRUGHU�FDXVHG�E\�KRPR]\JRXV�RU �FRPSRXQG
KHWHUR]\JRXV�PXWDWLRQ�LQ�WKH�678%��JHQH��0,0���������RQ�FKURPRVRPH���S����2QO\�D�IHZ�UHSRUWV�DUH�DYDLODEOH�LQ�WKH�OLWHUDWXUH�DQG�DVVRFLDWHG
WUXQFDO�DQG�OLPE�DWD[LD�UHVXOWLQJ�LQ�JDLW�LQVWDELOLW\�

+HUH�ZH�UHSRUW�IRXU�DGXOW�FDVHV��WZR�DGXOW�VLVWHUV�EHORQJLQJ�WR�D�QRQ�FRQVDQJXLQHRXV�)UHQFK�IDPLO\�DHFWHG�ZLWK�SURJUHVVLYH�FHUHEHOODU�DWD[LD�DQG
WZR�RWKHU�FDVHV�IURP�LQGHSHQGHQW�IDPLOLHV�

7KH�®UVW�VLVWHU�KDG�VORZO\�SURJUHVVLYH�DWD[LD��XSSHU�OLPE�G\VWRQLD�ZLWK�DP\RWURSKLF�KDQG��DQG�S\UDPLGDO�VLJQV��7KH�VHFRQG�KDG�D�PDMRU�VWDWLF�DQG
NLQHWLF�V\QGURPH�DVVRFLDWHG�ZLWK�GLXVH�DP\RWURSK\��SV\FKRPRWRU�GHOD\�DQG�G\VWRQLD��$JH�RI�RQVHW�ZDV�UHVSHFWLYHO\����DQG�����%UDLQ�05,�VKRZHG
PDUNHG�FHUHEHOODU�DWURSK\�LQ�ERWK�FDVHV��

8VLQJ�7UXHVLJKW�SDQHO��WZR�PXWDWLRQV�LQ�H[RQ���RI�678%��ZHUH�IRXQG�LQ�WKH�®UVW�VLVWHU��F����&!7�FDXVLQJ�WKH�PLVVHQVH�FKDQJH�S�$UJ���7US�DQG
F����B���GHO$**�FDXVLQJ�WKH�IDOVH�VHQVH�S�*OX���GHO��

7KH�SKHQRW\SLF�®QGLQJV�DVVRFLDWHG�ZLWK�678%��PXWDWLRQV�LQFOXGH�ZLGH�VSHFWUXP�UDQJLQJ�IURP�VORZO\�SURJUHVVLYH�WR�VHYHUH�HQFHSKDORSDWK\�DQG
V\QGURPLF�UHFHVVLYH�DWD[LD�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 6gEDVWLHQ�-DFTXHPRQW

���������/xHyHW�GHV�&19V�QHXUR�SV\FKLDWULTXHV�VXU�OD�VWUXFWXUH�HW�OD�FRQQHFWLYLWm�IRQFWLRQQHOOH�FmUmEUDOH

$XWHXUV��

6}EDVWLHQ�-DFTXHPRQW������&ODXGLD�0RGHQDWR������0RUHDX�&ODUD������.XOGHHS�.XPDU������6HEDVWLDQ�8UFKV������&DWKHULQH�6FKUDPP������*XLOODXPH
+XJXHW������%RJGDQ�'UDJDQVNL������&DUULH�%HDUGHQ������3LHUUH�%HOOHF����

���6HUYLFH�GH�*}Q}WLTXH��8QLYHUVLW\�RI�0RQWU}DO��8QLYHUVLW\�+RVSLWDO�6DLQWH�-XVWLQH��0RQWU}DO��&DQDGD
���'}SDUWHPHQW�GH�1HXURVFLHQFH��8QLYHUVLW\�RI�0RQWU}DO��8QLYHUVLW\�+RVSLWDO�6DLQWH�-XVWLQH��0RQWU}DO��&DQDGD
���'}SDUWHPHQW�GH�1HXURVFLHQFH��&HQWUH�GH�5HFKHUFKH�GH�O
+�SLWDO�6DLQWH�-XVWLQH��0RQWU}DO��&DQDGD
���'}SDUWHPHQW�GH�1HXURVFLHQFH��0RQWUHDO�1HXURORJLFDO�,QVWLWXWH��0F*LOO�8QLYHUVLW\��0RQWU}DO��&DQDGD
���'}SDUWHPHQW�GH�VWDWLVWLTXH�HW�PDWK}PDWLTXH��&HQWUH�GH�5HFKHUFKH�GH�O
+�SLWDO�6DLQWH�-XVWLQH��0RQWU}DO��&DQDGD
�����&HQWUH�GH�5HFKHUFKH�GH�O
+�SLWDO�6DLQWH�-XVWLQH��0RQWU}DO��&DQDGD
���'}SDUWHPHQW�GH�1HXURORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�9DXGRLV�&+89��/DXVDQQH��6XLVVH
���'HSDUWPHQW�RI�3V\FKRORJ\��8QLYHUVLW\�RI�&DOLIRUQLD��/RV�$QJHOHV��6HPHO�,QVWLWXWH�IRU�1HXURVFLHQFH�DQG�+XPDQ�%HKDYLRU��/RV�$QJHOHV��(WDWV�8QLV
���'}SDUWHPHQW�GH�3V\FKRORJLH��&HQWUH�GH�5HFKHUFKH�GH�O ,QVWLWXW�8QLYHUVLWDLUH�GH�*}ULDWULH�GH�0RQWU}DO��0RQWU}DO��&DQDGD

0RWV�FOHIV���&19��%UDLQ�VWUXFWXUH��5HVWLQJ�VWDWH�IXQFWLRQDO�FRQQHFWLYLW\

5mVXPm��

&RQWH[W�

6WDQGDUG�GLDJQRVWLF�SUDFWLFHV�LGHQWLI\�UDUH�&RS\�1XPEHU�9DULDQWV�LQ���WR�����RI�SDWLHQWV�UHIHUUHG�WR�WKH�FOLQLF�IRU�QHXURSV\FKLDWULF�FRQGLWLRQV�VXFK
DV�DXWLVP��LQWHOOHFWXDO�GLVDELOLWLHV�DQG�VFKL]RSKUHQLD��+RZHYHU��PRVW�&19V�DUH�XOWUD�UDUH�DQG�UHPDLQ�XQGRFXPHQWHG��:H�UHFHQWO\�GHYHORSHG
VWDWLVWLFDO�PRGHOV�WR�HVWLPDWH�WKH�HHFW�VL]H�RI�DQ\�XQGRFXPHQWHG�&19V�RQ�,4�DQG�DXWLVP�ULVN��+RZHYHU��PHFKDQLVPV�OLQNLQJ�&19V�WR�DQ�LQFUHDVH�LQ
QHXURSV\FKLDWULF�ULVN�UHPDLQV�PRVWO\�XQNQRZQ��,Q�SDUWLFXODU��YHU\�IHZ�QHXURLPDJLQJ�VWXGLHV�KDYH�EHHQ�FRQGXFWHG�RQ�UDUH�YDULDQWV�

$LPV�

���7R�FKDUDFWHUL]H�WKH�HHFW�RI���QHXUR�SV\FKLDWULF�&19V�RQ�QHXURDQDWRP\�DQG�IXQFWLRQDO�FRQQHFWLYLW\�

���(VWDEOLVK�WKH�SRWHQWLDO�FRQYHUJHQFH�RI�&19V�RQ�VKDUHG�LQWHUPHGLDWH�EUDLQ�SKHQRW\SHV�

���,QYHVWLJDWH�LI�WKHVH�&19�SDWWHUQV�PD\�KHOS�GHFLSKHU�WKH�FRPSOH[�DOWHUDWLRQV�REVHUYHG�LQ�LGLRSDWKLF�SV\FKLDWULF�FRQGLWLRQV�

0HWKRGV

7KH�EUDLQ�05,�DQDO\VHV�ZHUH�SHUIRUPHG�RQ�7��ZHLJKWHG�LPDJHV�DQG�UHVWLQJ�VWDWH�IXQFWLRQDO�0DJQHWLF�5HVRQDQFH�,PDJLQJ��5V�I05,��GDWD��:H
VWXGLHG�SDUWLFLSDQWV�DVFHUWDLQHG�XVLQJ�WKUHH�PHWKRGV�

�������&19�FDUULHUV����S��������T�������T������DQG�����FRQWUROV�DVFHUWDLQHG�LQ�WKH�QHXURGHYHORSPHQWDO�GLVRUGHU�FOLQLF�

�������&19�FDUULHUV���T��������T������DQG������FRQWUROV�DVFHUWDLQHG�IURP�WKH�JHQHUDO�SRSXODWLRQ�

�������LQGLYLGXDOV�DVFHUWDLQHG�IRU�LGLRSDWKLF�$6'��6=��RU�$'+'�DQG������FRQWUROV�

5HVXOWV�

&19V�DW�DOO�ORFL�KDYH�JOREDO�DQG�LQGHSHQGHQW�UHJLRQDO�HHFWV�RQ�EUDLQ�VWUXFWXUH�DQG�IXQFWLRQDO�FRQQHFWLYLW\��7KH�HHFW�VL]HV�RQ�EUDLQ�PHDVXUHV�DUH
VLPLODU�WR�WKRVH�PHDVXUHG�RQ�FRJQLWLRQ��%UDLQ�SKHQRW\SHV�DUH�SUHVHQW�ZKHWKHU�WKH�FDUULHU�LV�DVFHUWDLQHG�LQ�WKH�FOLQLF�RU�WKH�JHQHUDO�SRSXODWLRQ��:H
VKRZ�WKDW�&19V�DW�DOO�ORFL�FRQYHUJH�RQ�VHYHUDO�QHXURDQDWRPLFDO�DOWHUDWLRQV�LQYROYLQJ�PLGGOH�DQG�DQWHULRU�FLQJXODWH��WKH�PHGLDO�IURQWDO�FRUWH[�
SRVWHULRU�LQVXOD��IXVLIRUP�J\UXV��OLQJXDO�J\UXV��WKDODPXV�DQG�SDUDKLSSRFDPSDO�J\UXV��$W�WKH�IXQFWLRQDO�OHYHO��WKHUH�DUH�DOVR�RYHUODSSLQJ�SDWWHUQV
EHWZHHQ�&19V�LQYROYLQJ�WKH�IURQWRSDULHWDO��YHQWUDO�DWWHQWLRQDO��DQG�VRPDWRPRWRU�QHWZRUNV��)XQFWLRQDO�FRQQHFWLYLW\�VLJQDWXUHV�RI�&19V�VKRZHG
VLJQL®FDQW�VLPLODULWLHV�WR�WKH�FRQQHFWRPHV�RI�LQGLYLGXDOV�ZLWK�LGLRSDWKLF�$6'�DQG�6=��QRW�$'+'��ZKHQ�FRPSDUHG�WR�FRQWUROV��,QGLYLGXDOV�ZLWK�KLJKHU
VLPLODULW\�WR�GHOHWLRQ�)&�VLJQDWXUHV�KDG�ZRUVH�EHKDYLRXUDO�DQG�FRJQLWLYH�V\PSWRPV�

&RQFOXVLRQ�

&19V�DW�GLHUHQW�ORFL�FRQYHUJH�RQ�QHXURDQDWRPLFDO�DQG�IXQFWLRQDO�FRQQHFWLYLW\�SDWWHUQV��:H�K\SRWKHVL]H�WKDW�&19V�DW�PDQ\�PRUH�ORFL�DOVR�VKDUH
WKHVH�HHFWV��:H�ZLOO�SUHVHQW�SUHOLPLQDU\�GDWD�RQ�WKH�JHQRPH�ZLGH�LPSDFW�RI�&19V�RQ�EUDLQ�VWUXFWXUH��,W�LV�XQFOHDU�ZK\�JHQHV�LQYROYHG�LQ�XQUHODWHG
IXQFWLRQV�VKDUH�RYHUODSSLQJ�EUDLQ�SKHQRW\SHV��DQG�ZH�ZLOO�SUHVHQW�SUHOLPLQDU\�UHVXOWV�RQ�SDWWHUQV�RI�JHQH�H[SUHVVLRQ�LQ�WKH�EUDLQ�



21&2*c1c7,48( 3KLOLSSH�'(1,=($8

���������,GHQWLzFDWLRQ�G
XQH�PXWDWLRQ�VXU�OH�JlQH�&'+��GDQV�XQH�IDPLOOH�VDQV�FDV�LQGH[�DFFHVVLEOH

$XWHXUV��

3KLOLSSH�'(1,=($8���������%ULYDHO�*(5<���������9DQHVVD�&2/20%(57���������/RXLVH�&5,9(//,���������6\OYLH�2'(17����

���*}Q}WLTXH�0}GLFDOH���2QFRJ}Q}WLTXH��+RSLWDO�5HQQHV�6XG��5HQQHV��)UDQFH
���*}Q}WLTXH�0}GLFDOH���2QFRJ}Q}WLTXH��&HQWUH�(XJ|QH�0DUTXLV��5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH���2QFRJ}Q}WLTXH��&+8�5HQQHV�6XG��5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH���2QFRJ}Q}WLTXH��&HQWUH�(XJ|QH�0DUTXLV��5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�5HQQHV�6XG��5HQQHV��)UDQFH

0RWV�FOHIV���/LQLWHV�JDVWULTXH��&'+���G}SLVWDJH��FRQVHLO�J}Q}WLTXH

5mVXPm��

8QH�PXWDWLRQ�JHUPLQDOH�G}O}W|UH�GX�J|QH�&'+���TXL�FRGH�SRXU�OD�SURW}LQH�G DGK}VLRQ�LQWHU�FHOOXODLUH�(�FDGK}ULQH��HVW�LGHQWL®}H�GDQV������GHV�FDV
GH�FDUFLQRPH�JDVWULTXH�v�FHOOXOH�LQG}SHQGDQWH��/D�S}Q}WUDQFH�}OHY}H�GH�FH�V\QGURPH�Q HVW�SDV�FRPSO|WH��&HUWDLQHV�}WXGHV�U}FHQWHV�VHPEOHQW
LQGLTXHU�XQ�ULVTXH�PRLQV�LPSRUWDQW�HW�SOXV�WDUGLI�TXH�FHOXL�SU}DODEOHPHQW�G}FULW�

8Q�KRPPH�GH����DQV�DYDLW�G}FODU}�XQ�FDUFLQRPH�JDVWULTXH�GH�W\SH�OLQLWH�DYHF�FHOOXOH�HQ�EDJXH�v�FKDWRQ��P}WDVWDWLTXH�G HPEO}H��VDQV�IDFWHXU�GH
ULVTXH��FDV�LQGH[���6HORQ�OHV�LQIRUPDWLRQV�WUDQVPLVHV�LQLWLDOHPHQW��LO �Q H[LVWDLW�SDV�G DQW}F}GHQW�GH�FDQFHU�GX�VHLQ�RX�GH�O HVWRPDF�FKH]�VHV
DSSDUHQW}V��/ }YROXWLRQ�FOLQLTXH�UDSLGH�Q D�SDV�SHUPLV�OD�U}DOLVDWLRQ�G XQH�FRQVXOWDWLRQ�HQ�RQFRORJLH�J}Q}WLTXH��(Q�UDLVRQ�GH�OD�QRWLRQ�GX�WDX[�IDLEOH
GH�Q}R�PXWDWLRQ�GX�J|QH�&'+���PDOJU}�O DEVHQFH�G DQW}F}GHQWV�IDPLOLDX[�HW�DSU|V�GLVFXVVLRQ�HQ�5&3�ORFDOH��O LQGLFDWLRQ�G DQDO\VH�FKH]�OHV�SDUHQWV
GX�SDWLHQW�D�}W}�YDOLG}��GDQV�O REMHFWLI�G XQ�FRQVHLO�IDPLOLDO�

1RXV�DYRQV�LGHQWL®}�XQH�PXWDWLRQ�QRQ�VHQV�VXU�OH�J|QH�&'+���F�����GHO��FKH]�OH�S|UH�GX�FDV�LQGH[��/D�V�XU����RQFOHV��VXU����HW���FRXVLQH�GX�FDV
LQGH[�VRQW�}JDOHPHQW�SRUWHXUV�GH�FHWWH�PXWDWLRQ��7RXV�FHV�SDWLHQWV�RQW�DFFHSW}�OD�JDVWUHFWRPLH�

,O�D�}W}�LGHQWL®}�XQH�O}VLRQ�LQ®OWUDQWH�G DG}QRFDUFLQRPH�v�FHOOXOH�LQG}SHQGDQWH�JDVWULTXH�v�OD�IRLV�FKH]�OH�S|UH�����DQV��HW�O XQ�GHV�RQFOHV�����DQV�
GX�FDV�LQGH[��(Q�UHYDQFKH�LO�Q D�}W}�G}WHFW}�DXFXQH�O}VLRQ�RX�IR\HU�GH�FHOOXOH�LQG}SHQGDQWH�P~PH�DSU|V�UHOHFWXUH�VXU�OD�SL|FH�GH�JDVWUHFWRPLH�GX
�|PH�RQFOH�����DQV��

3RXU�OD�V�XU�����DQV��HW�OD�FRXVLQH�����DQV��®OOH�GH�O RQFOH�D\DQW�G}FODU}�XQH�O}VLRQ�LQ®OWUDQWH���LO�H[LVWDLW�VXU�GDQV�OD�PRLWL}�VXS}ULHXUH�GH�O
HVWRPDF
XQH�GL]DLQH�GH�IR\HUV�PLFURVFRSLTXHV�FRQVWLWX}V�GH�FHOOXOHV�LQG}SHQGDQWHV�HQ�EDJXH�v�FKDWRQ�PDLV�SDV�GH�O}VLRQ�LQ®OWUDQWH�

/H �G}SLVWDJH �IDPLOLDO �HVW �HQ �FRXUV �GDQV �OHV �EUDQFKHV �SOXV �}ORLJQ}H �HW �D �G}Mv �SHUPLV �G LGHQWL®} �GHV �LQGLYLGXV �D �ULVTXH� �$YHF �OD �UHSULVH �GH
O
LQWHUURJDWRLUH��DXFXQH�GHV�DSSDUHQW}HV�GH�VH[H�I}PLQLQ��SRUWHXVHV�REOLJDWRLUHV��Q DXUDLHQW�G}FODU}�GH�FDQFHU�GX�VHLQ�PDLV�SRVVLEOHPHQW�GHV
FDQFHUV�GH�O HVWRPDF��/ DQFLHQQHW}�GHV�GRVVLHUV�QH�SHUPHW�SDV�GH�Y}UL®FDWLRQ�HW�GRQF�GH�V DVVXUHU�GX�W\SH�KLVWRORJLTXH�

&H�WDEOHDX�FOLQLTXH�HVW�FRPSDWLEOH�DYHF�OD�QRWLRQ�GH�S}Q}WUDQFH�LQFRPSO|WH�GH�FH�V\QGURPH�HW�VHPEOH�HQ�DFFRUG�DYHF�OHV�GHVFULSWLRQV�U}FHQWH�GH
ULVTXH�WDUGLI�GH�FDQFHU�GH�O HVWRPDF��$VVRFL}�DYHF�OD�QRWLRQ�GH�WDX[�IDLEOH�GH�Q}R�PXWDWLRQ��QRXV�VXJJ}URQV�TXH�FHOD�SXLVVH�DUJXPHQWHU�OD
UHFKHUFKH�G DSSDUHQW}�VDLQV�HQ�YXH�G XQ�G}SLVWDJH�P~PH�V LOV�VRQW�UHODWLYHPHQW�xJ}V�HW�DV\PSWRPDWLTXH��3RXUVXLYUH�OHV�LQYHVWLJDWLRQV�GDQV�FHWWH
IDPLOOH�SHUPHWWUDLW�SHXW�~WUH�GH�G}WHUPLQHU�GHV�IDFWHXUV�H[SOLTXDQW�OHV�GL}UHQFHV�GH�SK}QRW\SH�LQWUDIDPLOLDO�



6<1'520(6�0$/)250$7,)6 /$85(17�'(028*(27

���������/HV�DFWLRQV�GH�OD�zOLlUH�$Q'',�5DUHV�SRXU�OHV�SHUVRQQHV�DWWHLQWHV�GxDQRPDOLHV�GX�GmYHORSSHPHQW�VDQV�GLDJQRVWLF

$XWHXUV��

/DXUHQW�'HPRXJHRW������*ZHQGROLQH�*LRW������/DHWLWLD�'RPHQLJKHWWL������7DQLD�$WWL}�%LWDFK������&ODLUH�%HQHWHDX������0DUWLQH�'RFR�)HQ]\������(PLOLH
0XUFLHU������6\OYLH�2GHQW������)ORUHQFH�3HWLW������*ZHQDHOOH�6WDXE�������0DJDOL�3DGUH�������/DXUHQFH�)DLYUH����

���)LOL|UH�$Q'',�5DUHV���&/$'�(VW��&+8�'LMRQ��'LMRQ��)UDQFH
���)LOL|UH�$1',�5DUHV���&/$'�2XHVW��&+8�$QJHUV��$QJHUV��)UDQFH
���)LOL|UH�$Q'',�5DUHV���&/$'�,OH�GH�)UDQFH��1HFNHU��3DULV��)UDQFH
���)LOL|UH�$Q'',�5DUHV���&/$'�,OH�GH�)UDQFH��&+8�3DULV��3DULV��)UDQFH
���)LOL|UH�$Q'',�5DUHV���&/$'�2XHVW��&+8�1DQWHV��1DQWHV��)UDQFH
���)LOL|UH�$Q'',�5DUHV���&/$'�(VW��&+8�5HLPV��5HLPV��)UDQFH
���$VVRFLDWLRQ�)UDQFRSKRQH�GX�6\QGURPH�GH�.OHHIVWUD��$)6.��1HGGH��)UDQFH
���)LOL|UH�$Q'',�5DUHV���&/$'�2XHVW��&+8�5HQQHV��5HQQHV��)UDQFH
���)LOL|UH�$Q'',�5DUHV���&/$'�125'��&+8�/LOOH��/LOOH��)UDQFH
����)LOL|UH�$Q'',�5DUHV���&/$'�,OH�GH�)UDQFH��$3+3��3DULV��)UDQFH
����$VVRFLDWLRQ�6DQV�'LDJQRVWLF�HW�8QLTXH��$6'8��/LPRJHV��)UDQFH

0RWV�FOHIV���6DQV�GLDJQRVWLF��(UUDQFH�HW�LPSDVVH�GLDJQRVWLTXHV��$QRPDOLH�GX�G}YHORSSHPHQW��J}Q}WLTXH

5mVXPm��

/H�3ODQ�1DWLRQDO�0DODGLHV�5DUHV���PDLQWLHQW�OD�YRORQW}�GH�IDYRULVHU�O DFF|V�DX�GLDJQRVWLF�GHV�SDWLHQWV��/ RUJDQLVDWLRQ�GHV�VRLQV�FRQWLQXH�v�SRVHU�GHV
SUREO|PHV�VS}FL®TXHV�G DFF|V�DX�GLDJQRVWLF�DYHF�XQH�HUUDQFH�HQFRUH�EHDXFRXS�WURS�}OHY}H��TXL�Q}FHVVLWH�GH�SRXUVXLYUH�OHV�HRUWV�GH�VWUXFWXUDWLRQ
HW�GH�FRRUGLQDWLRQ��/D�®OL|UH�$Q'',�5DUHV��G}GL}H�DX[�DQRPDOLHV�GX�G}YHORSSHPHQW�DYHF�RX�VDQV�G}®FLHQFH�LQWHOOHFWXHOOH��FRPSWH�HQYLURQ�����GH
SHUVRQQHV�VDQV�GLDJQRVWLF��6'���(OOH�D�FRQVWLWX}�XQH�FRPPLVVLRQ�WUDQVYHUVDOH��&7��SRXU�O DP}OLRUDWLRQ�GH�O DFFRPSDJQHPHQW�GHV�SHUVRQQHV�6'�

0LV�HQ�SODFH�HQ�������OD�&7�D�PLV�HQ�SODFH�GH�QRPEUHXVHV�DFWLRQV��

6RXWLHQ�v�O RUJDQLVDWLRQ�GH�OD�MRXUQ}H�QDWLRQDOH�GH�O DVVRFLDWLRQ�VDQV�GLDJQRVWLF�HW�XQLTXH��$6'8��HQ������
(ODERUDWLRQ�G XQH�IRLUH�DX[�TXHVWLRQV�v�SDUWLU�GHV�LQWHUURJDWLRQV�IRUPXO}HV�SDU�GHV�IDPLOOHV��&HWWH�)$4�VHUD�PLVH�HQ�OLJQH�VXU�OH�VLWH�GH
O $6'8�HW�VHUD�G}FOLQ}H�HQ�XQ�OLYUHW�G LQIRUPDWLRQ�SRXU�OHV�IDPLOOHV�
6RXWLHQ�v�O RUJDQLVDWLRQ�GH�UHQFRQWUHV�U}JLRQDOHV�e�$FFRPSDJQHPHQW�GHV�SHUVRQQHV�6'�l�DVVRFLDQW�GHV�DFWHXUV�P}GLFDX[��SDUDP}GLFDX[�
P}GLFDX[�VRFLDX[�HW�DVVRFLDWLIV��(OOHV�SHUPHWWHQW�GH�VHQVLELOLVHU�DX[�HQMHX[�GHV�SHUVRQQHV�6'��GH�U}SRQGUH�DX[�TXHVWLRQV�GHV�IDPLOOHV�
G LGHQWL®HU�GHV�VWUXFWXUHV�UHVVRXUFHV�HW�G HQYLVDJHU�GHV�FRRS}UDWLRQV�
3DUWLFLSDWLRQ �DX[ �U}¯H[LRQV �VXU �OD �PLVH �HQ ��XYUH �G XQ �HQWUHS�W �GH �GRQQ}HV �VXU �O HUUDQFH �HW �O LPSDVVH �GLDJQRVWLTXHV �D®Q �G RSWLPLVHU
O DERQGHPHQW�GH�O REVHUYDWRLUH�GX�GLDJQRVWLF��GH�VWDQGDUGLVHU�XQH�FROOHFWH�GH�GRQQ}HV�KRPRJ|QH�HW�GH�IDFLOLWHU�O LQFOXVLRQ�GH�SDWLHQWV�GDQV
OHV�SURJUDPPHV�GH�UHFKHUFKH�
5}DOLVDWLRQ�G XQH�}WXGH�H[SORUDWRLUH�VXU�OH�SDUFRXUV�P}GLFR�VRFLDO�GHV�IDPLOOHV�G HQIDQWV�DWWHLQWV�G XQH�PDODGLH�UDUH�GX�G}YHORSSHPHQW�6'
D®Q�G LGHQWL®HU�OH�U�OH�TXH�SHXW�MRXHU�O DEVHQFH�GH�GLDJQRVWLF�VXU�O DFF|V�HW�OH�UHFRXUV�v�OD�UHFRQQDLVVDQFH�VRFLDOH�GX�KDQGLFDS�
6XLYL�GH�OD�VWUXFWXUDWLRQ�GH�O RUH�GX�V}TXHQ{DJH�KDXW�G}ELW�G H[RPH�v�WLWUH�GLDJQRVWLF�HQ�)UDQFH�
(Q�OLHQ�DYHF�O D[H�SULVH�HQ�FKDUJH�HW�IRUPDWLRQ��FU}DWLRQ�G XQ�SURMHW�G (73�VXU�OD�SUREO}PDWLTXH�GX�VWDWXW�GH�6'�
(Q�OLHQ�DYHF�O D[H�UHFKHUFKH��SURSRVLWLRQ�G }WXGHV�SLORWHV�GH�UHFKHUFKH�VXU�O DFF|V�v�O H[RPH�SRXU�OH�GLDJQRVWLF�GHV�QRXYHDX[�Q}V
PDOIRUP}V�HQ�U}DQLPDWLRQ�Q}RQDWDOH��RX�HQ�VLWXDWLRQ�SU}QDWDOH�

�&HWWH�&7�D�}JDOHPHQW�FKRLVL�G DFFRPSDJQHU�OD�WUDQVLWLRQ�G XQ�VWDWXW�GH�6'�v�FHOXL�G XQH�SDWKRORJLH�XOWUD�UDUH

5}GDFWLRQ �G XQ �SURWRFROH �GH �UHQGX �GHV �U}VXOWDWV �G XQ �GLDJQRVWLF �XOWUD�UDUH �D®Q �GH �U}SRQGUH �DX �PLHX[ �DX[ �DWWHQWHV �GHV �IDPLOOHV� �&H
GRFXPHQW�FRPSO|WH�OH�JXLGH�GH�FRQVXOWDWLRQ�GH�P}GHFLQH�J}QRPLTXH�U}DOLV}�SDU�OD�®OL|UH�
2UJDQLVDWLRQ�GH�UHQFRQWUHV�3DWLHQWV�&OLQLFLHQV�&KHUFKHXUV���FKDTXH�U}XQLRQ�HVW�G}GL}H�v�XQH�PDODGLH�XOWUD�UDUH�HW�U}XQLW�GHV�IDPLOOHV�HW�OHV
H[SHUWV�GX�J|QH�

&HV�WUDYDX[�FRQFRXUHQW�v�O DP}OLRUHU�O LQIRUPDWLRQ�HW�GLXVHU�GHV�UHFRPPDQGDWLRQV�SRXU�O DFFRPSDJQHPHQW�GHV�SHUVRQQHV�6'�DXSU|V�GHV�IDPLOOHV
HW�GHV�SURIHVVLRQQHOV�SRXU�XQ�PHLOOHXU�DFF|V�DX[�GURLWV�HW�DX�GLDJQRVWLF�



0$/$',(�'(6�25*$1(6�6(1625,(/6 %HUWUDQG�&KHVQHDX

���������3566�����SUmVHQWDWLRQ�GH���QRXYHOOHV�IDPLOOHV�DYHF�PLFURSKWDOPLH�SRVWmULHXUH�HW�QDQRSKWDOPLH�HW�UHYXH�GH�OD
OLWWmUDWXUH

$XWHXUV��

%HUWUDQG�&KHVQHDX������3DWULFN�&DOYDV���������/DXUHQFH�2OLYLHU�)DLYUH������3DWULFLD�5DPRV���������0DUWD�&RUW�Q�3}UH]���������1LFRODV�&KDVVDLQJ��������
-XOLH�3ODLVDQFL}�������

���*}Q}WLTXH�0}GLFDOH��&+8�7RXORXVH��7RXORXVH��)UDQFH
���,16(50�8������8QLYHUVLW}�7RXORXVH�,,,��7RXORXVH��)UDQFH
���&HQWUH�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV��$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��&+8�'LMRQ��'LMRQ��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��,QVWLWXWR�GH�,QYHVWLJDFLRQ�6DQLWDULD�)XQGDFLRQ�-LPHQH]�'LD]�8QLYHUVLW\�+RVSLWDO�8QLYHUVLGDG�$XW�QRPD�GH�0DGULG��,,6�)-'�
8$0���0DGULG��(VSDJQH
���&HQWHU�IRU�%LRPHGLFDO�1HWZRUN�5HVHDUFK�RQ�5DUH�'LVHDVHV��&,%(5(5���,6&,,,��0DGULG��(VSDJQH

0RWV�FOHIV���0LFURSKWKDOPLD��QDQRSKWKDOPLD��SRVWHULRU�PLFURSKWKDOPLD��3566����0)53

5mVXPm��

1DQRSKWKDOPLD�DQG�SRVWHULRU�PLFURSKWKDOPLD�UHSUHVHQW�UDUH�DQG�GLVWLQFW�FOLQLFDO�HQWLWLHV�EHORQJLQJ�WR�WKH�PLFUR�DQRSKWKDOPLD�VSHFWUXP��:KLOH
SRVWHULRU�PLFURSKWKDOPLD�RQO\�DHFWV�WKH�SRVWHULRU�VHJPHQW�RI�WKH�H\H��QDQRSKWKDOPLD��LQ�ZKLFK�WKH�HQWLUH�JOREH�LV�UHGXFHG��LV�FODVVLFDOO\�GHVFULEHG
ZLWK �PLFURFRUQHD �DQG �VXVFHSWLELOLW\ �WR �DQJOH �FORVXUH �JODXFRPD� �%LDOOHOLF �PXWDWLRQV �LQ �WKH �3566�� �DQG �0)53 �JHQHV �DUH �VSHFL®FDOO\ �LQYROYHG �LQ
DXWRVRPDO �UHFHVVLYH�IRUPV�RI �WKHVH�RFXODU �GHYHORSPHQWDO �GHIHFWV� �6LQFH�LWV �®UVW �GHVFULSWLRQ�DOPRVW ����\HDUV �DJR� �DURXQG����IDPLOLHV �KDYH�EHHQ
UHSRUWHG�WR�GDWH�ZLWK�RQO\����YDULDQWV�GHVFULEHG�LQ�WKH�3566���JHQH��+HUH�ZH�GHVFULEH���QHZ�SDWLHQWV�IURP���IDPLOLHV�ZLWK�D�SKHQRW\SH�RI
QDQRSKWKDOPLD�RU�SRVWHULRU�PLFURSKWKDOPLD�DQG�ELDOOHOLF�SDWKRJHQLF�RU�OLNHO\�SDWKRJHQLF�YDULDQWV�LQ�3566���LQFOXGLQJ���QRYHO�YDULDQWV��:H�DOVR
SURYLGH�D�UHYLHZ�RI�WKH�OLWHUDWXUH�RI�SDWLHQWV�ZLWK�ELDOOHOLF�PXWDWLRQV�LQ�3566���WR�WU\�WR�VHH�LI�D�SKHQRW\SH�JHQRW\SH�FRUUHODWLRQ�HPHUJHV�IURP�LW��DV
YDULDQWV�RI�GLHUHQW�QDWXUH�KDYH�EHHQ�GHVFULEHG�LQ�WKH�3566���JHQH�



1(852*c1c7,48( 1,65,1(�$%2866$,5

���������'LDJQRVWLF�PROmFXODLUH�GHV�DP\RWURSKLHV�VSLQDOHV�LQIDQWLOHV�SDU�3&5�5)/3����lUH�VmULH�GX�VHUYLFH�GH�*mQmWLTXH�GX�&+8
0RKDPPHG�9,�GH�0DUUDNHFK

$XWHXUV��

PHULHP�HOTDEOL������)DWLPD]]DKUD�%RX]LG���������1,65,1(�$%2866$,5������0281$�%(1$,&+$������DEGHOPDMLG�02866$28,������KDVVDQ�DNDOODNK����

���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF
���VHUYLFH�GH�*}Q}WLTXHB��FKX�PRKDPPHG�9,�GH�0DUUDNHFK��PDUUDNHFK��0DURF
���VHUYLFH�GH�*}Q}WLTXHBFKX�PRKDPPHG�9,�GH�0DUUDNHFK��FKX�PRKDPPHG�9,�GH�0DUUDNHFK��PDUUDNHFK��0DURF

0RWV�FOHIV���$P\RWURSKLH�VSLQDOH�LQIDQWLOH��601���([RQ����G}O}WLRQ�KRPR]\JRWH��3&5�5)/3

5mVXPm��

/HV�DP\RWURSKLHV�VSLQDOHV�LQIDQWLOHV�VRQW�GHV�PDODGLHV�QHXURPXVFXODLUHV�DXWRVRPLTXHV�U}FHVVLYHV��(OOHV�HQWUD�QHQW�XQH�IDLEOHVVH�PXVFXODLUH�SOXV
RX�PRLQV�LPSRUWDQWH�VHORQ�O xJH��TXL�HVW�GXH�v�OD�G}J}Q}UHVFHQFH�HW�OD�SHUWH�GHV�PRWRQHXURQHV�DQW}ULHXUV��GH�OD�PRHOOH�}SLQL|UH�HW�GHV�QR\DX[�GX
WURQF�F}U}EUDO�GDQV�OHV�FDV�OHV�SOXV�V}Y|UHV��&H�VRQW�OHV�PDODGLHV�K}U}GLWDLUHV�U}FHVVLYHV�OHV�SOXV�IU}TXHQWHV�DSU|V�OD�PXFRYLVFLGRVH��LQFLGHQFH
�������QDLVVDQFHV���(OOHV�VRQW�GXHV�v�XQH�G}O}WLRQ�KRPR]\JRWH�GX�J|QH�6XUYLYDO�0RWRU�1HXURQ���601����DYHF�XQH�IU}TXHQFH�GH������v������

'DQV�FH�WUDYDLO��QRXV�UDSSRUWRQV�OHV�U}VXOWDWV�G XQH�}WXGH�PRO}FXODLUH�U}WURVSHFWLYH�SDU��3&5�5)/3�SRXU�G}WHFWHU�OD�G}O}WLRQ�GH�O H[RQ���FKH]���
SDWLHQWV�DGUHVV}V�DX�VHUYLFH�GH�J}Q}WLTXH�GX�&+8�0RKDPPHG�9,�GH�0DUUDNHFK�SRXU�XQH�VXVSLFLRQ�G DP\RWURSKLH�VSLQDOH��60$��

/H�GLDJQRVWLF�D�}W}�FRQ®UP}�FKH]����SDWLHQWV�VRLW����������GHV�FDV�DYHF�XQH�SU}GRPLQDQFH�PDVFXOLQH���OH�VH[�UDWLR�}JDO�v��������/D�FRQVDQJXLQLW}
HVW�UHWURXY}H�FKH]����������GHV�SDWLHQWV�PXW}V�

&H�WUDYDLO�VRXOLJQH�O LPSRUWDQFH�GH�OD�UHFKHUFKH�GH�OD�G}O}WLRQ�KRPR]\JRWH�GH�O H[RQ���GX�J|QH�601��GHYDQW�WRXWH�VXVSLFLRQ�GH�60$�



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

-gUjPH�%28/,*$1'

���������*DOD[\��D�VXLWDEOH�ELRLQIRUPDWLFV�SODWIRUP�IRU�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�GDWD�DQDO\VLV�LQ�D�FOLQLFDO�ODERUDWRU\��)RXU
<HDUV�([SHULHQFH�LQ�D�8QLYHUVLW\�*URXS�+RVSLWDO�

$XWHXUV��

%UXQR�)5$1&28���������&KULVWRSKH�+$%,%������$OH[LV�352867������(ULF�$'1(7������$QQH�635$8/�'$9,7������&ODLUH�'(%$&.������7KLHUU\�1$$6�����
-DFTXHV�<281*���������'DYLG�$'$06������(PPDQXHO�*21=$/(6�������-HDQ�&KDUOHV�'8&/26�9$//((�������&ODLUH�%289$77,(5�������3HWHU�.$0(1,&.<
������$JQ|V�/,1*/$57�������$QQH�*8,2&+21�0$17(/���������-}U�PH�%28/,*$1'�������

���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH��3KDUPDFRJ}Q}WLTXH��+RUPRQRORJLH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3��/H�.UHPOLQ�%LF~WUH���+�SLWDX[
8QLYHUVLWDLUHV�3DULV�6XG���/(�.5(0/,1�%,&(75(��)UDQFH
���805�6������,QVHUP�HW�)DFXOW}�GH�0}GHFLQH�8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��/H�.UHPOLQ�%LF~WUH���)DFXOW}�GH�0}GHFLQH�3DULV�6XG���/(�.5(0/,1
%,&(75(��)UDQFH
���3ODWHIRUPH�G ([SHUWLVH�3DULV�6XG�0DODGLHV�5DUHV��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG���/(�.5(0/,1
%,&(75(��)UDQFH
���'6,��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
���%LRFKLPLH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
���/DERUDWRLUH�GH�9LURORJLH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���9LOOHMXLI��)UDQFH
���6HUYLFH�GH�%DFW}ULRORJLH�+\JL|QH���+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
���6HUYLFH�G (QGRFULQRORJLH�HW�GHV�0DODGLHV�GH�OD�5HSURGXFWLRQ��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3��/H�.UHPOLQ�%LF~WUH��+�SLWDX[�8QLYHUVLWDLUHV
3DULV�6XG���/(�.5(0/,1�%,&(75(��)UDQFH
���6HUYLFH�GH�1HXURORJLH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
����6HUYLFH�G
+}SDWRORJLH�3}GLDWULTXH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
����+}SDWRORJLH��&HQWUH�+}SDWR�%LOLDLUH���+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���9LOOHMXLI��)UDQFH
����6HUYLFH�G
(QGRFULQRORJLH�3}GLDWULTXH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
����8QLW}�8056������)DFXOW}�GH�0}GHFLQH�3DULV�6XG�3DULV�6DFOD\��/H�.UHPOLQ�%LF~WUH��)UDQFH
����3ODWHIRUPH�G
H[SHUWLVH�PDODGLHV�UDUHV�3DULV�6XG��$3+3���+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���%LRLQIRUPDWLFV��*DOD[\�

5mVXPm��

&RQWH[W���*DOD[\�LV�DQ�RSHQ�VRXUFH�ELRLQIRUPDWLFV�SODWIRUP�WKDW�IDFLOLWDWHV�WKH�DFFHVV�WR�ELRLQIRUPDWLFV�WR�ELRORJLVWV�WKURXJK�DQ�LQWXLWLYH�ZHE
LQWHUIDFH��7KHUH�LV�D�FRQVWDQW�DQG�VXFFHVVIXO�HYROXWLRQ�VLQFH�WKH�SURMHFW�LQLWLDWLRQ�LQ�������7R�GDWH��WKH�XVH�RI�*DOD[\�LV�PDLQO\�UHSRUWHG�RQ�WKH
UHVHDUFK�®HOG�

$LP���7R�UHSRUW�WKH�IRXU�\HDUV�H[SHULHQFH�������������RI�D�KRVSLWDO�JURXS�IURP�¡$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV¢��$3+3��GHPRQVWUDWLQJ�WKDW
WKH�*DOD[\�RSHQ�VRXUFH�ELRLQIRUPDWLFV�SODWIRUP�LV�DFWXDOO\�VXLWDEOH�IRU�1*6�GDWD�DQDO\VLV�LQ�D�FOLQLFDO�ODERUDWRU\�

0HWKRGV���:H�DFTXLUHG�D�+3�VHUYHU�ZLWK����FRUHV�DQG����*E�RI�5$0�UXQQLQJ�XQGHU�'HELDQ�26��a����N¦���7KH�*DOD[\�SODWIRUP�IROORZV�WKH�EHVW
SUDFWLFHV�RI�WKH�JDOD[\�WHDP�ZLWK�XZVJL�ZHE�VHUYHU��QJLQ[�SUR[\�DQG�+7&RQGRU�DV�VFKHGXOHU��7KLV�LQVWDQFH�LV�RQO\�DFFHVVLEOH�DQG�VHFXUHG�WKURXJK
KRVSLWDO
V �LQWUDQHW� �$OO �WKH�VHTXHQFH�®OHV��)DVWT� �DUH�DXWRPDWLFDOO\ �ORDGHG�LQWR�WKH�GDWD�OLEUDULHV�DQG�HDFK�ODERUDWRU\�KDV�DFFHVV�WR�LWV �RZQ�GDWD
RQO\� �(DFK �JURXS �RI �GLVHDVHV �KDV �D �GHGLFDWHG �ZRUN¯RZ �IROORZLQJ �WKH �*$7. �EHVW �SUDFWLFH �RI �WKH �%URDG �,QVWLWXWH �DQG �GHSDUWPHQW �VSHFL®FDWLRQV�
:RUN¯RZV�IROORZLQJ�%URDG�,QVWLWXWH�*$7.�EHVW�SUDFWLFHV�ZHUH�GHVLJQHG�DQG�YDOLGDWHG�E\�ERWK�ELRLQIRUPDWLFV�HQJLQHHU�DQG�ELRORJLVW�RU�JHQHWLFLVW�

5HVXOWV���2XU�*DOD[\�LQVWDQFH�LV�UXQQLQJ�VLQFH�-XO\�������,W�LV�XVHG�HYHU\�GD\�E\���ELRORJLVWV�DQG����WHFKQLFLDQV�LQ���GHSDUWPHQWV��LQWHUHVWHG�LQ
0HQGHOLDQ�GLVHDVHV�EXW�DOVR�RFFDVLRQDOO\�IRU�FDQFHU�DQG�PLFURELRORJ\��)RU�WKH�PROHFXODU�GLDJQRVLV�RI�KHUHGLWDU\�GLVHDVHV��PRUH�WKDQ������SDWLHQWV
ZHUH�DQDO\]HG�LQ�WKH�*DOD[\�LQVWDQFH��7KH�WLPH�IRU�SURFHVVLQJ�D�EDWFK�RI����SDWLHQWV���D�UXQ�RI�0,6(4�IRU�WDUJHW�'1$�VHTXHQFLQJ���IURP�UDZ�GDWD�WR
DQQRWDWHG �YFI �LQ �*DOD[\ �LV �JHQHUDOO\ �LQIHULRU �WR �� �KRXUV� �2YHU �� �\HDUV� �ZH �GLG �QRW �H[SHULPHQW �DQ\ �VLJQL®FDQW �WURXEOHVKRRWLQJ �XVLQJ �*DOD[\�
GHPRQVWUDWLQJ�WKH�UREXVWQHVV�RI�RXU�LQVWDOODWLRQ�ZLWK�+7�FRQGRU�KDQGOHU�DQG�3RVWJUH64/�GDWDEDVH��7KH�VHUYHU�ZDV�RQO\�UHVWDUWHG�WZLFH�GXH�WR
PDLQWHQDQFH�RI�KDUGZDUH��7KH�VHQVLELOLW\�DQG�VSHFL®FLW\�RI�RXU�PHWKRG��DOO�619V�DQG�VPDOO�,QV'HO�YDULDQW�LQ�FRGLQJ�UHJLRQV�h���ES��ZDV�HYDOXDWHG
E\�WKH�(041�SURJUDP�RI�H[WHUQDO�HYDOXDWLRQ�RI�TXDOLW\�IRU�1*6�6HTXHQFLQJ��6HQVLELOLW\�DQG�VSHFL®FLW\�ZHUH�RI�DOPRVW�����

&RQFOXVLRQ���*DOD[\�LV�D�VXLWDEOH�SODWIRUP�IRU�1H[W�JHQHUDWLRQ�GDWD�DQDO\VLV�LQ�D�FOLQLFDO�ODERUDWRU\�



0$/$',(6�&$5',29$6&8/$,5(6 $8'5(<�6&+$/.

���������,QYHVWLJDWLRQV�JmQmWLTXHV�SRVW�PRUWHP�GDQV�OHV�FDV�GH�PRUW�VXELWH�LQDWWHQGXH�GX�QRXUULVVRQ�HW�GX�VXMHW�MHXQH��
UmVXOWDWV�GxXQ�SDQHO�GH�����JlQHV

$XWHXUV��

$XGUH\�6FKDON������%}Q}GLFWH�*HUDUG������-HDQ�0XOOHU���������$\LNRH�0HQVDK�1\DJDQ������2PDU�7DOHE������.HYLQ�5ROOHW������%HUWUDQG�/XGHV������3DVFDO
.LQW]������&KULVWLQH�.H\VHU������-HDQ�6}EDVWLHQ�5DXO������(OLVH�6FKDHIHU���������$XGUH\�)DUUXJLD�������

���/DERUDWRLUHV�GH�GLDJQRVWLF�J}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH��805B6�,16(50�8������,*0$��)DFXOW}�GH�0}GHFLQH�)076��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���8QLW}�GH�UHFKHUFKH�,16(50�8�����%LRSDWKRORJLH�GH�OD�0\}OLQH��1HXURSURWHFWLRQ�HW�6WUDW}JLHV�7K}UDSHXWLTXHV��)DFXOW}�GH�0}GHFLQH�)076�
8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���8QLYHUVLWH��GH�3DULV��%$%(/��&156��,QVWLWXW�GH�P}GHFLQH�O}JDOH�GH�3DULV��3DULV��)UDQFH
���,QVWLWXW�GH�P}GHFLQH�O}JDOH��)DFXOW}�GH�0}GHFLQH�)076��)DFXOW}�GH�0}GHFLQH�)076��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,QVWLWXW�GH�P}GHFLQH�O}JDOH��)DFXOW}�GH�0}GHFLQH�)076��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���PRUW�VXELWH��J}Q}WLTXH��P}GHFLQH�O}JDOH��PXOWLGLVFLSOLQDULW}

5mVXPm��

/D�PRUW�VXELWH�LQDWWHQGXH�GX�QRXUULVVRQ������DQV���ODUJHPHQW�FRQQXH�GX�JUDQG�SXEOLF��FRUUHVSRQG�v�OD�VXUYHQXH�EUXWDOH�HW�LQDWWHQGXH�G XQ�G}F|V
GHPHXUDQW�LQH[SOLTX}�DX�WHUPH�G XQH�DXWRSVLH�FRPSO|WH��/D�PRUW�VXELWH�SHXW�}JDOHPHQW�WRXFK}H�OH�VXMHW�MHXQH�������DQV��HW�SU|V�GH�����GH�FHV
G}F|V�VRQW�OL}HV�v�GHV�FDXVHV�K}U}GLWDLUHV�HW�J}Q}WLTXHV��6L�GDQV�OD�PDMRULW}�GHV�FDV�XQH�DQRPDOLH�VWUXFWXUDOH�FDUGLDTXH�RX�H[WUD�FDUGLDTXH�HVW
UHWURXY}H��OD�FDXVH�GX�G}F|V�GHPHXUH�LQG}WHUPLQ}H�GDQV���v������GHV�FDV��&HV�G}F|V�VRQW�DORUV�TXDOL®}V�GH�PRUWV�VXELWHV�LQH[SOLTX}HV��06,��GX
VXMHW�MHXQH��/D�SULQFLSDOH�K\SRWK|VH�GLDJQRVWLTXH�UHWHQXH�HVW�O DU\WKPLH�IDWDOH�VXUYHQDQW�VXU�XQ�F�XU�VWUXFWXUHOOHPHQW�VDLQ��FRQV}FXWLYH�DX[
FDQDORSDWKLHV�J}Q}WLTXHV��V\QGURPH�GH�%UXJDGD��WDFK\FDUGLH�YHQWULFXODLUH�SRO\PRUSKH�FDW}FKRODPLQHUJLTXH��V\QGURPH�GX�47�ORQJ�FRQJ}QLWDO��¤��
&KH]�OHV�SDWLHQWV�DX[�DQW}F}GHQWV�G }SLOHSVLH��RQ�}YRTXH�}JDOHPHQW�XQH�}YHQWXHOOH�68'(3��VXGGHQ�XQH[SODLQHG�GHDWK�LQ�HSLOHSV\��

3RXU�H[SORUHU�OHV�FDXVHV�J}Q}WLTXHV�GH�FHV�G}F|V�LQH[SOLTX}V�DSU|V�DXWRSVLH��QRXV�DYRQV�PLV�HQ�SODFH�XQH�DSSURFKH�GLDJQRVWLTXH�SDU�V}TXHQ{DJH
KDXW�G}ELW�VXU�����J|QHV�UHVSRQVDEOHV�GH�FDUGLRP\RSDWKLHV��FDQDORSDWKLHV�HW�}JDOHPHQW�G }SLOHSVLH��/H�V}TXHQ{DJH�FLEO}�D�}W}�U}DOLV}�v�SDUWLU�GH
SU}O|YHPHQWV�SRVW�PRUWHP�HHFWX}V�ORUV�G XQH�06,�GDQV�OH�FDGUH�G XQ�SURMHW�GH�UHFKHUFKH�SRUWDQW�VXU����SDWLHQWV����v����DQV��DXWRSVL}V�v�O ,QVWLWXW
0}GLFR�/}JDO�GH�6WUDVERXUJ�������������

/H�UHQGHPHQW�GLDJQRVWLTXH�SRVLWLI�GH�FH�SDQHO�HVW�GH��������SRXU�OHV�YDULDQWV�SDWKRJ|QHV��FODVVH���RX����HW�GH������SRXU�OHV�YDULDQWV�GH
VLJQL®FDWLRQ �LQFHUWDLQH ��FODVVH ���� �&HV �YDULDQWV �VRQW �G}WHFW}V �QRWDPPHQW �GDQV �OHV �J|QHV �5<5�� �.&1+� �HW �6&1�$� �/D �G}WHFWLRQ �GHV �YDULDQWV �GH
FODVVH���Q}FHVVLWH�GHV�H[SORUDWLRQV�FRPSO}PHQWDLUHV�LQFOXDQW�HQWUH�DXWUH�XQH�V}JU}JDWLRQ�IDPLOLDOH��GHV�DQDO\VHV�IRQFWLRQQHOOHV�HW�VRXO|YH�GRQF�OD
TXHVWLRQ�GH�OD�SULVH�HQ�FKDUJH�JOREDOH�GHV�06,�

&HWWH�DSSURFKH�GLDJQRVWLTXH�D�}W}�G}YHORSS}H�HQ�SDUDOO|OH�GH�OD�PLVH�HQ�SODFH�G XQ�FLUFXLW�GH�SULVH�HQ�FKDUJH�GHV�DSSDUHQW}V�GX�G}IXQW�HQWUH�OHV
O}JLVWHV��OHV�J}Q}WLFLHQV�HW�OHV�FDUGLRORJXHV�SRXU�OHXU�SURSRVHU��DYHF�O DFFRUG�GX�0DJLVWUDW��XQH�HQTX~WH�J}Q}WLTXH�HW��VL�Q}FHVVDLUH��XQ�VXLYL
FOLQLTXH�YRLUH�GHV�WK}UDSHXWLTXHV�DGDSW}HV�SRXU�SU}YHQLU�OD�VXUYHQXH�G XQH�QRXYHOOH�PRUW�VXELWH�

&HWWH �VWUDW}JLH �JOREDOH �FRQWULEXH�v �O }ODUJLVVHPHQW �GHV �FRQQDLVVDQFHV �VXU �OHV �06, �DX �QLYHDX�GHV �VSHFWUHV �FOLQLTXHV� �KLVWRSDWKRORJLTXHV �HW
J}Q}WLTXHV�FRQQXV�HW�VRXOLJQH�O LQW}U~W�PDMHXU�GH�OD�SULVH�HQ�FKDUJH�PXOWLGLVFLSOLQDLUH�GHV�FDV�GH�06,�GX�VXMHW�MHXQH�HW�GX�QRXUULVVRQ�

3LlFH�MRLQWH���DEVWUDFWB06,B$VVLVHV�����B®QDO�GRF[
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&KDLPD�.DVPL

���������)RUWXLWRXV�GHWHFWLRQ�RI�WKUHH�QHZ�GHOWD�WKDODVVHPLD�PXWDWLRQV�GXULQJ�+E$�F�TXDQWLzFDWLRQ�LQ�7XQLVLDQ�GLDEHWLF
SDWLHQWV

$XWHXUV��

&KDLPD�.DVPL���������<HVVLQH�$PUL���������0DOHN�'DEERXVVL���������5DKPD�0DKMRXE���������VRQGHVV�+DGM�IUHGM���������0DQHO�=RXDRXL���������$PDO
*XHVPL����������6DEULQH�2XHVODWL����������&KLUD]�$PURXFKH�����������+HQGD�-DPRXVVL�����������)H\ND�%HQ�PDPL�����������,QHV�.DPPRXQ����������
7DLHE�0HVVDRXG����������$PLQD�%LEL��������

���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�WHFKQRORJLH�$OLPHQWDLUH�7XQLV�7XQLVLH���7XQLV��7XQLVLH
�����)DFXOW}�GHV�VFLHQFHV�GH�%L]HUWH���8QLYHUVLW}�GH�&DUWKDJH���7XQLVLH���%L]HUWH��7XQLVLH
���ODERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH��ODERUDWRLUH�GH�UHFKHUFKH�/5��63�����+�SLWDO�G
HQIDQWV�%}FKLU�+DP]D��7XQLV��7XQLVLH��7XQLV�
7XQLVLH
�����)DFXOW}�GHV�VFLHQFHV�GH�7XQLV���8QLYHUVLW}�GH�7XQLV�(O�0DQDU��7XQLVLH���7XQLV��7XQLVLH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH��7XQLV�7XQLVLH��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH��7XQLV��7XQLVLH��7XQLV��7XQLVLH
�����)DFXOW}�GH�SKDUPDFLH�GH�0RQDVWLU��8QLYHUVLW}�GH�0RQDVWLU���7XQLVLH���7XQLV��7XQLVLH
���ODERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH��ODERUDWRLUH�GH�UHFKHUFKH�/5��63�����K�SLWDO�G
HQIDQWV�%}FKLU�+DP]D��7XQLV��7XQLVLH��7XQLV�
7XQLVLH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH��7XQLV��7XQLVLH
����/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH���7XQLV��7XQLVLH��7XQLV��7XQLVLH
����/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH��7XQLV��7XQLVLH��7XQLV��7XQLVLH
����VHUYLFH�GHV�FRQVXOWDWLRQV�H[WHUQHV���LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH���7XQLV���7XQLVLH��7XQLV��7XQLVLH
������IDFXOW}�GH�P}GHFLQH�GH�7XQLV��XQLYHUVLW}�GH�7XQLV�(/�0DQDU��7XQLV��7XQLVLH��7XQLV��7XQLVLH
����G}SDUWHPHQW�GHV�PDODGLHV�GH�OD�QXWULWLRQ�$��8QLW}�GH�UHFKHUFKH�VXU�O
RE}VLW}����LQVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH��
7XQLV��7XQLVLH��7XQLV��7XQLVLH
����'}SDUWHPHQW�GHV�PDODGLHV�GH�OD�QXWULWLRQ�&���,QVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH��7XQLV��7XQLVLH��7XQLV��7XQLVLH
����G}SDUWHPHQW�G
HQGRFULQRORJLH�%��,QVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GH�WHFKQRORJLH�DOLPHQWDLUH���7XQLV��7XQLVLH��7XQLV��7XQLVLH
����ODERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH��ODERUDWRLUH�GH�UHFKHUFKH�/5��63�����+�SLWDO�G HQIDQWV�%}FKLU�+DP]D��7XQLV���7XQLVLH���7XQLV�
7XQLVLH
����/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH�7XQLV��7XQLVLH��7XQLV��7XQLVLH

0RWV�FOHIV���7KDODVVHPLD��KHPRJORELQRSDWKLHV��GHOWD�JORELQ�JHQH��KHPRJORELQ�$���FDSLOODU\�HOHFWURSKRUHVLV��'1$�VHTXHQFLQJ

5mVXPm��

,QWURGXFWLRQ� �7KDODVVHPLD �DQG �KHPRJORELQRSDWKLHV �DUH �WKH �PRVW �FRPPRQ �JHQHWLF �DQHPLDV �ZRUOGZLGH� �RFFXUULQJ �PRUH �IUHTXHQWO\ �LQ �WKH
0HGLWHUUDQHDQ�DUHD��$OSKD��DQG�EHWD�JORELQ�YDULDQWV�DQG�WKDODVVHPLDV�UHSUHVHQW�WKH�PRVW�VHYHUH�IRUPV�RI�KHPRJORELQRSDWKLHV��+RZHYHU��QHLWKHU
VWUXFWXUDO�YDULDQWV�QRU�WKDODVVHPLD�UHVXOWLQJ�IURP�PXWDWLRQV�RQ�WKH�+%'�JHQH�KDYH�FOLQLFDO�FRQVHTXHQFHV��1HYHUWKHOHVV��GHOWD�JHQH�PXWDWLRQV�DUH
LPSRUWDQW�IRU�IXQGDPHQWDO�VWXGLHV�DQG�GLDJQRVLV��,Q�WKLV�ZRUN��ZH�DLPHG�WR�SHUIRUP�D�PROHFXODU�VWXG\�WR�GHWHUPLQH�PXWDWLRQV�UHVSRQVLEOH�IRU�GHOWD�
WKDODVVHPLD�LQ�GLDEHWLF�7XQLVLDQ�SDWLHQWV�

3DWLHQWV�DQG�PHWKRGV��WKH�VWXG\�HQUROOHG�������GLDEHWLF�SDWLHQWV�PRQLWRUHG�LQ�WKH�GLHUHQW�GHSDUWPHQWV�RI�WKH�QDWLRQDO�LQVWLWXWH�RI�QXWULWLRQ�DQG
IRRG�WHFKQRORJ\�RI�7XQLV�EHWZHHQ�)HEUXDU\������DQG�-XO\�������)RU�WKHVH�LQGLYLGXDOV��D�GHWHUPLQDWLRQ�RI�+E$�F�ZDV�UHFRPPHQGHG��%DVHG�RQ
UHVXOWV �RI �KHPRJORELQ �HOHFWURSKRUHVLV� �ZH �VHOHFWHG ���� �SDWLHQWV �SUHVHQWLQJ �+E$� �ª���� �ZKR �EHQH®WHG �IURP �ELRFKHPLFDO ��LURQ �VWDWXV� �DQG
KHPDWRORJ\�VWXG\��)LQDOO\��RQO\����SDWLHQWV�ZHUH�VFUHHQHG�IRU�GHOWD�WKDODVVPLD�PXWDWLRQV�XVLQJ�GLUHFW�'1$�VHTXHQFLQJ��7KH�UHSRUWHG�JHQHWLF
YDULDWLRQV�ZHUH�WKHQ�DQDO\]HG�XVLQJ�UHIHUHQFHG�ELRLQIRUPDWLFV�WRROV�

5HVXOWV��7KH�JHQHWLF�DQDO\VLV�OHG�WR�WKH�LGHQWL®FDWLRQ�RI�RQH�SUHYLRXVO\�GHVFULEHG�PXWDWLRQ�GHOWD�$OD��6HU��+E$��<LDORXVD��LQ��������RI�FDVHV�LQ
DGGLWLRQ �WR �WKUHH �QHZ �GHOWD�WKDODVVHPLD �PXWDWLRQV� �7KH �®UVW �QHZ �PXWDWLRQ �ZDV �D �IUDPHVKLIW �PXWDWLRQ ��F���� �7!&� ��6WRS���$UJ �H[W ���DD�VWRS��
UHSRUWHG�LQ��������RI�FDVHV��$W�WKH�SURWHLQ�OHYHO��WKH�VXEVWLWXWLRQ�VKLIWV�WKH�UHDGLQJ�IUDPH�DQG�UHVXOWV�LQ�WKH�VXEVWLWXWLRQ�RI�VWRS�FRGRQ�E\�$UJ
OHDGLQJ�WR�WKH�SURGXFWLRQ�RI�DQ�DEQRUPDO�GHOWD�VXEXQLW�ZLWK����QRYHO�UHVLGXHV�EHIRUH�WKH�JHQHUDWLRQ�RI�D�VWRS�FRGRQ��)RU�WKH�VHFRQG�QRYHO�PLVVHQVH
PXWDWLRQ�GHOWD�$OD��3UR�LGHQWL®HG�LQ�������RI�FDVHV��FU\VWDOORJUDSKLF�VWUXFWXUH�DQDO\]HV�GHPRQVWUDWHG�WKDW�WKH�PXWDWLRQ�ZRXOG�SUREDEO\�OHDG�WR�D
VLJQL®FDQW�FRQIRUPDWLRQDO�FKDQJH�DHFWLQJ�WKH�VHFRQGDU\�VWUXFWXUH��,Q�IDFW��SUROLQH�GLVUXSWV�DQ�DOSKD�KHOL[�ZKHQ�QRW�ORFDWHG�DW�RQH�RI�WKH�®UVW��
SRVLWLRQV�RI�WKDW�KHOL[�DQG�WKLV�ZRXOG�KDYH�VHYHUH�HHFWV�RQ�WKH�VWUXFWXUH�RI�WKH�SURWHLQ��7KH�HHFW�RI�WKH�WKLUG�QRYHO�VSOLFH�VLWH�PXWDWLRQ�F�����*!&
�GHWHFWHG�LQ�������RI�FDVHV��RQ�QRUPDO�VSOLFLQJ�SURFHVVHV�ZDV�SUHGLFWHG�XVLQJ�+6)�DQG�$663�VSOLFH�VLWH�SUHGLFWLRQ�VRIWZDUH�SURJUDPV��5HVXOWV
VXJJHVW�WKH�DOWHUDWLRQ�RI�WKH�ZLOG�W\SH�DFFHSWRU�VSOLFH�VLWH�OHDGLQJ�WR�WKH�SURGXFWLRQ�RI�DQ�DOWHUHG�P51$�PROHFXOH�

&RQFOXVLRQ��7KH�PROHFXODU�FKDUDFWHUL]DWLRQ�RI�7XQLVLDQ�GLDEHWLF�SDWLHQWV�VKRZV�WKDW�WKH�+E$��<LDORXVD�YDULDQW�UHSUHVHQWV�WKH�PRVW�IUHTXHQW�GHOWD�



WKDODVVHPLD �PXWDWLRQ �DV �UHSRUWHG �LQ �0HGLWHUUDQHDQ �FRXQWULHV� �,GHQWLI\LQJ �RWKHU �GHOWD�WKDODVVHPLD �PXWDWLRQV �LV �DOVR �LPSRUWDQW �WR �HVWDEOLVK
PXWDWLRQDO�VSHFWUXP�RI�WKH�GHOWD�JHQH�LQ�7XQLVLD�WKDW�ZRXOG�FHUWDLQO\�VHUYH�WR�VFUHHQ�IRU�GHOWD�DQG�EHWD�WKDODVVHPLD�DVVRFLDWHG�WUDLWV�LQ�SDWLHQWV
ZLWK�ERUGHUOLQH�+E$��OHYHOV�

3LlFH�MRLQWH���U}VXP}�9)�FKDLPD�.DVPL����2FW����������GRF[



(3,'c0,2*c1c7,48(��*c1c7,48(
)250(//(��*c1c7,48(�'(6�3238/$7,216
(7�0$/$',(6�&203/(;(6

)DWLPD�=DKUD�/$$5$%,

���������$�QRYHO�VLQJOH�YDULDQW�LQ�WKH�0()9�JHQH�FDXVLQJ�0HGLWHUUDQHDQ�IHYHU�DQG�%HKkHW
V�GLVHDVH��D�FDVH�UHSRUW

$XWHXUV��

)DWLPD�=DKUD�/$$5$%,������0DULD�=HUNDRXL������<RXVUD�$MKRXQ������%RXFKUD�&KNLUDWH������$EGHOD]L]�6(),$1,����

���'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��,QVWLWXW�1DWLRQDO�G +\JL|QH��5DEDW��0DURF
���'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��,QVWLWXW�1DWLRQDO�G
+\JL|QH��5DEDW��0DURF
���'HSDUWPHQW�RI�2SKWKDOPRORJ\��0RKDPPHG�9�0LOLWDU\�7HDFKLQJ�+RVSLWDO��0RKDPPHG�9�8QLYHUVLW\����5DEDW��0DURF
���3HGLDWULF�'HSDUWPHQW�,9��&KLOGUHQ
V�+RVSLWDO��8QLYHUVLW\�0RKDPPHG�9��5DEDW��0DURF
���&HQWUH�GH�*}QRPLTXH�+XPDLQH��)DFXOW}�GH�P}GHFLQH�HW�SKDUPDFLH��8QLYHUVLW}�0RKDPPHG�9��5DEDW��0DURF��'}SDUWHPHQW�GH�*}Q}WLTXH
0}GLFDOH��,QVWLWXW�1DWLRQDO�G +\JL|QH��5DEDW��0DURF

0RWV�FOHIV���%HK{HW V�GLVHDVH��&DVH�UHSRUW��)0)�%'�FRH[LVWHQFH��)DPLOLDO�0HGLWHUUDQHDQ�IHYHU��0()9�JHQH

5mVXPm��

%$&.*5281'�

)DPLOLDO �0HGLWHUUDQHDQ �IHYHU �LV �DQ �DXWRLQ¯DPPDWRU\ �GLVHDVH �RI �XQNQRZQ �HWLRORJ\� �FKDUDFWHUL]HG �FOLQLFDOO\ �E\ �UHFXUUHQW �DWWDFNV �RI �VXGGHQ�RQVHW
IHYHU�ZLWK�DUWKUDOJLD�DQG�RU�WKRUDFRDEGRPLQDO�SDLQ�DQG�SDWKRJHQHWLFDOO\�E\�DXWRVRPDO�UHFHVVLYH�LQKHULWDQFH�GXH�WR�D�PXWDWLRQ�LQ�WKH�0()9�JHQH�
%HK{HW
V�GLVHDVH�LV�DQ�LQ¯DPPDWRU\�GLVHDVH�FKDUDFWHUL]HG�E\�UHFXUUHQW�RUDO�DQG�JHQLWDO�DSKWKRXV�XOFHUDWLRQV��XYHLWLV��DQG�VNLQ�OHVLRQV��3UHOLPLQDULO\�
RXU�OLWHUDWXUH�UHYLHZ�VXJJHVWHG�WKDW�SDWLHQWV�ZLWK�IDPLOLDO�0HGLWHUUDQHDQ�IHYHU�ZKR�DOVR�KDYH�%HK{HW
V�GLVHDVH�KDYH�RQO\�D�VLQJOH�PXWDWHG�IDPLOLDO
0HGLWHUUDQHDQ�IHYHU�JHQH��7KH�0()9�JHQH�PXWDWLRQ�UHVSRQVLEOH�IRU�IDPLOLDO�0HGLWHUUDQHDQ�IHYHU�LV�SUREDEO\�D�VXVFHSWLELOLW\�IDFWRU�IRU�%HK{HW
V
GLVHDVH��SDUWLFXODUO\�IRU�SDWLHQWV�ZLWK�YDVFXODU�LQYROYHPHQW��DQG�ERWK�GLVRUGHUV�FDQ�RFFXU�FRQFXUUHQWO\�LQ�D�SDWLHQW��DV�LQ�WKH�SUHVHQW�FDVH�

&$6(�35(6(17$7,21�

$����\HDU�ROG�JLUO�RI�0RURFFDQ�RULJLQ�SUHVHQWHG�WR�RXU�LQVWLWXWLRQ�IRU�JHQHWLF�FRQVXOWDWLRQ�IRU�JHQHWLF�WHVWLQJ�RI�WKH�0()9�JHQH��6KH�KDG�IHYHU
DVVRFLDWHG�ZLWK�DEGRPLQDO �DQG�GLXVH�MRLQW �SDLQ�LQ �DGGLWLRQ�WR�KHDGDFKH� �7KHVH�V\PSWRPV�KDYH�RULHQWHG�SHGLDWULFLDQV�WR�IDPLOLDO �0HGLWHUUDQHDQ
IHYHU��7KH�HYROXWLRQ�ZDV�PDUNHG�E\�%HK{HW
V�V\QGURPH�V\PSWRPV��6DQJHU�VHTXHQFLQJ�IROORZHG�E\�FRPSOHWH�H[RPH�VHTXHQFLQJ�DQDO\VLV�RI�WKH
0()9�JHQH�IRU�WKH�SUREDQG�PXWDWLRQ�UHYHDOHG�D�QRYHO�YDULDQW��:H�FRQFOXGH�WKDW�WKH�QRYHO�VLQJOH�YDULDQW�F������7��!��$��S�0HW���/\V��FRXOG�EH
UHVSRQVLEOH�IRU�WKH�DVVRFLDWLRQ�RI�IDPLOLDO�0HGLWHUUDQHDQ�IHYHU�DQG�%HK{HW
V�GLVHDVH�

&21&/86,21�

7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKLV�LV�WKH�®UVW�UHSRUW�RI�D�QHZ�YDULDQW�LQ�H[RQ����RI�WKH�0()9�JHQH�LQ�D�0RURFFDQ�IDPLO\��7KLV�QRYHO�YDULDQW�VKRXOG�EH
OLVWHG�LQ�WKH�0()9�VHTXHQFH�YDULDQW�GDWDEDVHV�

.(<:25'6�

%HK{HW V�GLVHDVH��&DVH�UHSRUW��)0)�%'�FRH[LVWHQFH��)DPLOLDO�0HGLWHUUDQHDQ�IHYHU��0()9�JHQH

�

3LlFH�MRLQWH���U}VXP}�/$$5$%,�DVVLVHV�J}Q}WLTXH������GRF[



0$/$',(6�&$5',29$6&8/$,5(6 /XLVD�0$56,/,

���������&DUDFWmULVDWLRQ�SKmQRW\SLTXH�HW�JmQRW\SLTXH�G
XQH�FRKRUWH�LQWHUQDWLRQDOH�GH�SDWLHQWV�7*)%��HW�SUHPLHU�FDV
KRPR]\JRWH�

$XWHXUV��

/XLVD�0DUVLOL���������(OLQH�2YHUZDWHU���������1DGLQH�+DQQD���������*HQHYL|YH�%DXMDW������0DULHNH�-�+��%DDUV������&DWKHULQH�%RLOHDX���������'RPLQLTXH
%RQQHDX������$QQH�&ODLUH�%UHKLQ������<OLQH�&DSUL�������+R�<HH�&KHXQJ������(HOFR�'XOIHU�������0DULRQ�*HUDUG�������/DXUHQW�*RX\D������<YRQQH�+LOKRUVW�
+RIVWHH�������$UMDQ�&��+RXZHOLQJ������%HUWUDQG�,VLGRU�������/DXULDQH�/H�*ORDQ�������/HRQLH�$��0HQNH������6\OYLH�2GHQW�������)DQQ\�0RULFH�3LFDUG������
&OHPHQFH�9DQOHUEHUJKH�������(OV�9RRUKRHYH������-��3HWHU�YDQ�7LQWHOHQ����������$OHVVDQGUD�0DXJHUL������3DXOLQH�$UQDXG�������

���&OLQLTXH�GH�*}Q}WLTXH��&+8�/LOOH��/LOOH��)UDQFH
���'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��$PVWHUGDP�80&��9ULMH�8QLYHUVLWHLW�$PVWHUGDP��$PVWHUGDP��3D\V�%DV
���'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��$PVWHUGDP�80&��8QLYHUVLW\�RI�$PVWHUGDP��$PVWHUGDP��3D\V�%DV
���'}SDUWHPHQW�GH�*}Q}WLTXH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��+�SLWDO�%LFKDW��3DULV��)UDQFH
���/DERUDWRU\�IRU�9DVFXODU�7UDQVODWLRQDO�6FLHQFH���,16(50�8������8QLYHUVLW}�3DULV�'LGHURW��+�SLWDO�%LFKDW��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��,16(50�8�����+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��,QVWLWXW�,PDJLQH��8QLYHUVLW\�6RUERQQH��3DULV�&LW}��3DULV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�SRXU�OH�V\QGURPH�GH�0DUIDQ�HW�DSSDUHQW}V��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��+�SLWDO�%LFKDW��)DFXOW}�3DULV�'LGHURW��/976
,16(50�8�������3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+8�G
$QJHU��$QJHUV��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��1RUPDQG\�&HQWUH�IRU�*HQRPLF�DQG�3HUVRQDOL]HG�0HGLFLQH��1RUPDQGLH�8QLYHUVLW\��81,528(1��,QVHUP�8�����DQG�5RXHQ
8QLYHUVLW\�+RVSLWDO��5RXHQ��)UDQFH
����'HSDUWPHQW�RI�*HQHWLFV��$3+3�5REHUW�'(%5(�8QLYHUVLW\�+RVSLWDO��'HQLV�'LGHURW�6FKRRO�RI�0HGLFLQH��3DULV��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��8QLYHUVLW\�0HGLFDO�&HQWHU�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
����6HUYLFH�GH�*}Q}WLTXH��&+8�&DHQ��&DHQ��)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU���/HLGHQ��3D\V�%DV
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�FDUGLRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV�HW�8QLYHUVLW}�5HQQHV��&156�805�����,*'5��,QVWLWXW�GH�*}Q}WLTXH�HW�'}YHORSSHPHQW�GH�5HQQHV��
5HQQHV��)UDQFH
����6HUYLFH�GH�GHUPDWRORJLH��8QLW}�GH�GHUPDWR�S}GLDWULH�GX�&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�/LOOH��/LOOH��)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��8WUHFKW�8QLYHUVLW\�0HGLFDO�&HQWHU��8WUHFKW��3D\V�%DV

0RWV�FOHIV���7*)%���WUDQVIRUPLQJ�JURZWK�IDFWRU�EHWD����PDODGLH�K}U}GLWDLUH�GX�WLVVX�FRQMRQFWLI��GLODWDWLRQ�HW�GLVVHFWLRQ�DRUWLTXH��V\QGURPH�GH
/RH\V�'LHW]

5mVXPm��

/HV�YDULDQWV�K}W}UR]\JRWHV��SUREDEOHPHQW��SDWKRJ|QHV�GX�J|QH�7*)%� �VRQW�LPSOLTX}V�GDQV�OD�VXUYHQXH�G XQH�PDODGLH�K}U}GLWDLUH�GX�WLVVX
FRQMRQFWLI�TXL�VH�PDQLIHVWH�SDU�XQ�DWWHLQW�VTXHOHWWLTXH��RSKWDOPRORJLTXH�HW�FDUGLRYDVFXODLUH��,O�V DJLW�G XQH�PDODGLH�UDUH��PRLQV�GH����FDV�VRQW
UDSSRUW}V�GDQV�OD�OLWW}UDWXUH��$LQVL��VRQ�SK}QRW\SH�Q HVW�SDV�HQFRUH�ELHQ�FRQQX�

/H�EXW�GH�FHWWH�}WXGH�U}WURVSHFWLYH��REVHUYDWLRQQHOOH�HW�PXOWLFHQWULTXH�HVW�GH�G}FULUH�OH�J}QRW\SH�HW�OH�SK}QRW\SH�G XQH�FRKRUWH�LQWHUQDWLRQDOH�GHV
SDWLHQWV�7*)%��

2Q]H����QRXYHDX[��YDULDQWV�GX�J|QH�7*)%��RQW�}W}�G}WHFWHV�FKH]����SUREDQGV�HW����DSSDUHQW}V��/H�SUR®O�PXWDWLRQQHO�GH�QRWUH�FRKRUWH�FRPSUHQDLW
GHV�YDULDQWV�IDX[�VHQV��GHV�VLWHV�G }SLVVDJH�HW�WURQTXDQWV��GLVWULEX}V�VXU�WRXWH�OD�ORQJXHXU�GH�OD�V}TXHQFH�GX�J|QH��DYHF�XQ�KRWVSRW�PXWDWLRQQHO
GDQV�OH�PRWLI�5..5��FH�TXL�HVW�HQ�DFFRUG�DYHF�OHV�GRQQ}HV�GH�GH�OD�OLWW}UDWXUH�VFLHQWL®TXHV�HW�GHV�EDVHV�GHV�GRQQ}HV�

1RXV�DYRQV�REVHUY}�XQH�S}Q}WUDQFH�LQFRPSO|WH�HW�XQH�YDULDELOLW}�G
H[SUHVVLRQ�FOLQLTXH�LQWUD�HW�LQWHU��IDPLOLDOH��,O�H[LVWDLW�XQH�IU}TXHQFH�}OHY}H�GHV
VLJQHV�V\VW}PLTXHV������DUDFKQRGDFW\OLH� �����SLHGV�SODWV� �����PDOIRUPDWLRQ�GX�SHFWXV� �����K\SHUPRELOLW} �DUWLFXODLUH� �HW �GHV�FDUDFW|UHV
G\VPRUSKLTXHV������SDODLV�FUHX[������YLVDJH�DOORQJ}������OXHWWH�EL®GH�����K\SHUWHORULVPH���6XU�OH�SODQ�FDUGLRYDVFXODLUH��OD�GLODWDWLRQ�GLVVHFWLRQ
GH �O DRUWH �HW �OD �YDOYXORSDWKLH ��LQVX°VDQFH �RX �SURODSVH� �PLWUDOH �}WDLHQW �OHV �DWWHLQWV �SOXV �IU}TXHQWV� �WRXFKDQW ���� �HW ���� �GHV �SDWLHQWV
UHVSHFWLYHPHQW� �

'DQV�QRWUH�FRKRUWH�QRXV�DYRQV�LGHQWL®}�OH�SUHPLHU�SDWLHQW�SRUWHXU�G XQ�YDULDQW�SDWKRJ|QH�GX�J|QH�7*)%��D�O }WDW�KRPR]\JRWH��/H�SK}QRW\SH�FH
SDWLHQW�}WDLW�PDUTX}�SDU�XQH�GLODWDWLRQ�DRUWLTXH�D�O xJH�GH����DQV��P\RSLH�V}Y|UH��IHQWH�SDODWLQH��PDFURJQDWKLH��RUHLOOHV�EDV�LPSODQW}HV��OH
SK}QRW\SH�}WDQW�J}Q}UDOHPHQW�SOXV�V}Y|UH�SDU�UDSSRUW�DX�SK}QRW\SH�GH�VHV�DSSDUHQWHV�TXL�}WDLHQW�SRUWHXUV�GX�YDULDQW�D�O }WDW�K}W}UR]\JRWH�

(Q �U}VXP}� �PRLQV �GH ��� �7*)%� �SDWLHQWV �RQW �}W} �UDSSRUW}V �GDQV �OD �OLWW}UDWXUH �VFLHQWL®TXH� �,FL� �QRXV �G}FULYRQV �OHV �FDUDFW}ULVWLTXHV �FOLQLTXHV �HW
J}Q}WLTXHV�G XQH�FRKRUWH�LQWHUQDWLRQDOH�GH����SDWLHQWV�����IDPLOOHV���/HV�YDULDQWV��SUREDEOHPHQW��SDWKRJ|QHV�GX�J|QH�7*)%��VRQW�DVVRFL}V�v�XQ
SK}QRW\SH�PDUTX}�SDU�XQH�IU}TXHQFH�}OHY}H�GH�VLJQHV�V\VW}PLTXHV�HW�G DWWHLQW�DRUWLTXH��HQ�O DEVHQFH�GH�ULVTXH�DFFUX�GH�G}F|V�SDU�PDODGLH
FDUGLRYDVFXODLUH�QL�GH�FRPSOLFDWLRQV�V}Y|UHV�GH�OD�JURVVHVVH�HW�GH�O
DFFRXFKHPHQW��7RXWHIRLV��OHV�LQGLYLGXV�KRPR]\JRWHV�SHXYHQW�SU}VHQWHU�XQ
SK}QRW\SH�SOXV�V}Y|UH�



(66$,6�&/,1,48(6�(7�7+c5$3,(6 0DQRQ�*2',1

���������&DUDFWmULVDWLRQ�SKmQRW\SLTXH�GHV�FKRQGURF\WHV�IsWDX[�KXPDLQV�

$XWHXUV��

0DQRQ�*2',1������5RPDLQ�&217(17,1������%DVWLHQ�%285'21������)ORUHQFH�/(*(1'5(������$UQDXG�02/,1������&RUDOLH�'$8*(������0DJDOL�'(0225
�����3KLOLSSH�*$/(5$������1LFRODV�*58&+<����

���6HUYLFH�GH�*}Q}WLTXH��&+8�&DHQ�1RUPDQGLH��&DHQ��)UDQFH
�����1RUPDQGLH�8QLY��81,&$(1��($������%,27$5*(1��&DHQ��)UDQFH
�����1RUPDQGLH�8QLY��81,&$(1��($������%,27$5*(1��FDHQ��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXH��&+8�&DHQ�1RUPDQGLH��FDHQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�&DHQ�1RUPDQGLH��&DHQ��)UDQFH

0RWV�FOHIV���FKRQGURF\WHV�I�WDX[��SK}QRW\SH��LQJ}QLHULH�WLVVXODLUH��DUWKURVH

5mVXPm��

/ DUWKURVH�HVW�XQH�SDWKRORJLH�G}J}Q}UDWLYH�LUU}YHUVLEOH�GX�FDUWLODJH�DUWLFXODLUH��'L}UHQWHV�VWUDW}JLHV�WK}UDSHXWLTXHV�RQW�}W}�G}YHORSS}HV�VDQV�TXH
O RQ�SXLVVH�DFWXHOOHPHQW�OD�JX}ULU��'H�QRXYHOOHV�DSSURFKHV�RQW�}PHUJ}�FRPPH�OD�WUDQVSODQWDWLRQ�GH�FKRQGURF\WHV�DXWRORJXHV��7&$��LQLWL}H�SDU
%ULWWEHUJ�HW�VHV�FROODERUDWHXUV�HQ�������/D�7&$�D�SHUPLV�OH�G}YHORSSHPHQW�GH�SOXVLHXUV�WHFKQLTXHV�G LQJ}QLHULH�WLVVXODLUH�SHUPHWWDQW�G REWHQLU�GHV
RUJDQR�GHV�FDUWLODJLQHX[�FRPPH�PRG|OHV�G }WXGH�GX�FDUWLODJH�RX�FRPPH�VXEVWLWXW�ELRORJLTXH��&HV�SURF}G}V�UHVWHQW�SHUIHFWLEOHV��HQWUH�DXWUHV�GX
IDLW �G XQ �SK}QRP|QH �GH �G}GL}UHQFLDWLRQ �FKRQGURF\WDLUH �ORUV �GH �O LQGLVSHQVDEOH �SKDVH �G DPSOL®FDWLRQ �FHOOXODLUH� �,O �D �}W} �G}PRQWU} �O LQW}U~W �GH
O XWLOLVDWLRQ�GHV�FKRQGURF\WHV�I�WDX[�KXPDLQV��&)+��GH�W~WH�I}PRUDOH��7)��RX�GH�JHQRX�FRPPH�VRXUFH�FHOOXODLUH��'X�IDLW�GX�SURFHVVXV�G RVVL®FDWLRQ
HQGRFKRQGUDOH��OHV�IR\HUV�GH�&)+�VRQW�PXOWLSOHV��/ REMHFWLI�GH�FH�WUDYDLO�HVW�GH�FDUDFW}ULVHU�OH�SK}QRW\SH�GH�&)+�LVVXV�GH�7)��GH�F�WHV��&��HW�GH
GLVTXHV�LQWHUYHUW}EUDX[��',9��HQ�FXOWXUH�PRQRFRXFKH��DLQVL�TXH�OHXU�FDSDFLW}�GH�SUROLI}UDWLRQ��/H�SRWHQWLHO�GH�UHGL}UHQFLDWLRQ�FKRQGURF\WDLUH�GHV
&)+�HVW�}YDOX}�HQ�FXOWXUH��'��HQ�K\SR[LH��HQ�SU}VHQFH�RX�HQ�DEVHQFH�GX�IDFWHXU�FKRQGURJ}QLTXH��OD�e�%RQH�0RUSKRJHQHWLF�3URWHLQ���l��%03����HW
LOV�VRQW�FRPSDU}V�DX[�FKRQGURF\WHV�DUWLFXODLUHV�KXPDLQV��&$+��DGXOWHV�DUWKURVLTXHV��/HV�U}VXOWDWV�PRQWUHQW�XQH�FDSDFLW}�GH�SUROLI}UDWLRQ�HW�GH
G}GL}UHQFLDWLRQ �GL}UHQWHV �VHORQ �O RULJLQH �DQDWRPLTXH �GHV �&)+� �1RXV �DYRQV �FRQ®UP} �OD �FDSDFLW} �GH �UHGL}UHQFLDWLRQ �GHV �&)+� �3DU �DLOOHXUV�
O XWLOLVDWLRQ�GHV�&)+�GH�',9�HQ�SU}VHQFH�GH�OD�%03���VHPEOH�OD�SOXV�DYDQWDJHXVH��(Q�DFFRUG�DYHF�OHV�GRQQ}HV�GH�OD�OLWW}UDWXUH��QRXV�DYRQV
}JDOHPHQW�PRQWU}�OD�VXS}ULRULW}�GHV�&)+�YLV�v�YLV�GHV�&$+�GDQV�O REWHQWLRQ�G RUJDQR�GHV�FDUWLODJLQHX[�
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���������8QH�QRXYHOOH�PXWDWLRQ�KRPR]\JRWH�SHUWH�GH�IRQFWLRQ�GH�.&14��HVW�UHVSRQVDEOH�GxXQH�GmzFLHQFH�LQWHOOHFWXHOOH�QRQ
V\QGURPLTXH�DYHF�mSLOHSVLH�SKDUPDFRGmSHQGDQWH�GH�GmEXW�QmRQDWDO

$XWHXUV��

$QQD�/DXULWDQR������6}EDVWLHQ�0RXWWRQ���������(OHQD�/RQJREDUGL������)U}G}ULF�7UDQ�0DX�7KHP���������*LXV\�/DXGDWL������3LHUD�1DSSL������0DULD�9LUJLQLD
6ROGRYLHUL������3DROR�$PEURVLQR������0DXUR�&DWDOGL������7KLEDXG�-RXDQ���������'DSKQH�/HKDOOH���������+}O|QH�0DXUH\������&KULVWRSKH�3KLOLSSH��������
)UDQFHVFR�0LFHOL������$QWRQLR�9LWREHOOR������0DXUL]LR�7DJOLDODWHOD�����

���'LYLVLRQ�RI�3KDUPDFRORJ\��'HSDUWPHQW�RI�1HXURVFLHQFH��8QLYHUVLW\�RI�1DSOHV�¡)HGHULFR�,,¢��1DSOHV��,WDOLH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��FHQWUH�GH�U}I}UHQFH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���,16(50�8������/1&�805�����*$'��8QLYHUVLW}�GH�%RXUJRJQH��'LMRQ��)UDQFH
���,16(50�8������/1&�805�����*$'��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��,QQRYDWLRQ�HQ�'LDJQRVWLF�*}QRPLTXH�GHV�0DODGLHV�5DUHV�8)������3ODWHDX�7HFKQLTXH�GH�%LRORJLH��&+8�'LMRQ��'LMRQ�
)UDQFH
���'HSDUWPHQW�RI�0HGLFLQH�DQG�+HDOWK�6FLHQFH�¡9��7LEHULR¢��8QLYHUVLW\�RI�0ROLVH��&DPSREDVVR��,WDOLH
���'LYLVLRQ�RI�3KDUPDFRORJ\��'HSDUWPHQW�RI�6FLHQFH�DQG�7HFKQRORJ\��8QLYHUVLW\�RI�6DQQLR��%HQHYHQWR��,WDOLH
���&HQWUH�GH�U}I}UHQFH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�1HXURORJLH�3}GLDWULTXH��$3+3��+�SLWDO�8QLYHUVLWDLUH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��3DULV��)UDQFH
����'LYLVLRQ�RI�3KDUPDFRORJ\��'HSDUWPHQW�RI�1HXURVFLHQFH��8QLYHUVLW\�RI�1DSOHV�¡)HGHULFR�,,¢��1DSOHV��)UDQFH

0RWV�FOHIV���.&14���H[RPH��G}®FLW�LQWHOOHFWXHO��}SLOHSVLH�Q}RQDWDOH��}SLOHSVLH�SKDUPDFRG}SHQGDQWH��YDULDWLRQ�SHUWH�GH�IRQFWLRQ��QRQVHQVH�
PHGLDWHG�P51$�GHFD\��}OHFWURSK\VLRORJLH

5mVXPm��

/HV�YDULDWLRQV�K}W}UR]\JRWHV�GH�.&14���HW�GH�.&14���SOXV�UDUHPHQW�LPSOLTX}���VRQW�UHVSRQVDEOHV�GH�SU}VHQWDWLRQV�FOLQLTXHV�K}W}URJ|QHV�DYHF
}SLOHSVLH�LQIDQWLOH�SU}FRFH�GH�SURQRVWLF�YDULDEOH��/HV�IRUPHV�IDPLOLDOHV�VRQW�DVVRFL}HV�DX[�}SLOHSVLHV�Q}RQDWDOHV�E}QLJQHV�DORUV�TXH�OHV�PXWDWLRQV�GH
QRYR�VRQW�SULQFLSDOHPHQW�G}FULWHV�FKH]�GHV�SDWLHQWV�DYHF�HQF}SKDORSDWKLH�}SLOHSWLTXH�SKDUPDFRU}VLVWDQWH�VSRUDGLTXH��(Q�GHKRUV�GH���SDWLHQWV
G}FULWV�GDQV�OD�OLWW}UDWXUH�SRUWHXUV�GH�YDULDQWV�ELDOO}OLTXHV�GH�.&14�� �WRXV�OHV�YDULDQWV�SDWKRJ|QHV�VRQW�K}W}UR]\JRWHV��1RXV�UDSSRUWRQV�OHV
GRQQ}HV�FOLQLTXHV��PRO}FXODLUHV�HW�IRQFWLRQQHOOHV�G XQH�QRXYHOOH�PXWDWLRQ�GH�.&14��

8Q�V}TXHQ{DJH�G H[RPH�D�}W}�DQDO\V}�FKH]�XQH�®OOH�GH���DQV�Q}H�GH�SDUHQWV�FRQVDQJXLQV�D\DQW�XQH�}SLOHSVLH�Q}RQDWDOH�SKDUPDFRG}SHQGDQWH�HW
XQH�G}®FLHQFH�LQWHOOHFWXHOOH�QRQ�V\QGURPLTXH�DSU|V�REWHQWLRQ�GX�FRQVHQWHPHQW�GH�OD�IDPLOOH��'HV�}WXGHV�IRQFWLRQQHOOHV�RQW�}W}�PHQ}HV�G XQH�SDUW
VXU�®EUREODVWHV�LVVXV�GH�FXOWXUH�SULPDLUH�GX�SDWLHQW�SRXU�}YDOXHU�OHV�QLYHDX[�G H[SUHVVLRQ�GH�O $51P�SDU�57�T3&5��GH�OD�SURW}LQH�SDU�:HVWHUQ�EORW
HW �OD �ORFDOLVDWLRQ �FHOOXODLUH �SDU �LPPXQR¯XRUHVFHQFH� �HW �G DXWUH �SDUW �VXU �FHOOXOHV �&+2 �WUDQVIHFW}HV �SDU �GHV �SODVPLGHV �REWHQXV �SDU �PXWDJHQ|VH
GLULJ}H�SRXU�}YDOXHU�OHV�FRQV}TXHQFHV�}OHFWURSK\VLRORJLTXHV�SDU�SDWFK�FODPS�

8QH�PXWDWLRQ�KRPR]\JRWH�GX�J|QH�.&14���10B���������F�����GXS��D�SX�~WUH�LGHQWL®}H�GDQV�O H[RQ��������SU}GLWH�SRXU�HQWUD�QHU�XQ�FRGRQ�VWRS
SU}PDWXU}�S��3KH���,OHIV�����/HV�}WXGHV�G H[SUHVVLRQ�RQW�PRQWU}�XQH�IRUWH�GLPLQXWLRQ�GH�OD�TXDQWLW}�GX�WUDQVFULW�HW�GH�OD�SURW}LQH�SDU�UDSSRUW�v�XQ
FRQWU�OH�KRPR]\JRWH�VDXYDJH�GH�OD�IDPLOOH��HQ�IDYHXU�G XQ�P}FDQLVPH�10'��/D�PDVVH�GH�OD�SURW}LQH�H[SULP}H�}WDLW�HQ�UDSSRUW�DYHF�OD�ORFDOLVDWLRQ
GX�FRGRQ�VWRS�SU}PDWXU}��/HV�}WXGHV�GH�SDWFK�FODPS�RQW�PRQWU}�TXH�OD�SURW}LQH�PXWDQWH�H[SULP}H�SHUG�VD�FDSDFLW}�v�V KRPRGLP}ULVHU�RX
V K}W}URGLP}ULVHU�DYHF�.&14��SRXU�IRUPHU�XQ�FDQDO�.��IRQFWLRQQHO�

$LQVL��RQ�SHXW�V DWWHQGUH�v�FH�TXH�OH�SK}QRW\SH�DVVRFL}�DX[�YDULDWLRQV�ELDOO}OLTXHV�SHUWH�GH�IRQFWLRQ�GH�.&14��VRLHQW�UHVSRQVDEOHV�G XQ�SK}QRW\SH
GH�',�QRQ�V\QGURPLTXH�DYHF�}SLOHSVLH�

3LlFH�MRLQWH���$VVLVHV������.&14��U}VXP}�0RXWWRQ�GRF[
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6RSKLH�6FKHLGHFNHU

���������8Q�QRXYHDX�YDULDQW�KRPR]\JRWH�GX�JlQH�+0%6�GDQV�XQH�IDPLOOH�SUmVHQWDQW�XQH�DWWHLQWH�QHXURORJLTXH�HW
QHXURVHQVRULHOOH�DYHF�DWURSKLH�RSWLTXH�

$XWHXUV��

6RSKLH�6FKHLGHFNHU������/RXLVH�3RUWHU������1HLOD�7DOEL������&DUROLQH�6FKPLWW������9}URQLTXH�*HRUR\������-HDQ�0XOOHU������6W}SKDQH�.UHPHU������(VWKHU
1RHO������0DULH�7K}U|VH�$EL�:DUGH������/DXUHQW�*RX\D������&RULQQH�6WRHW]HO������+}O|QH�'ROOIXV�������

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��,*0$���8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�SRXU�OHV�DHFWLRQV�UDUHV�HQ�J}Q}WLTXH�RSKWDOPRORJLTXH��&$5*2��)LOL|UH�6(16*(1(��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ�
6WUDVERXUJ��)UDQFH
���&505���&HQWUH�)UDQ{DLV�GHV�3RUSK\ULHV���&+8�/RXLV�0RXULHU���&RORPEHV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH�
675$6%285*��)UDQFH
���6HUYLFH�GH�1HXURUDGLRORJLH�,PDJHULH����+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH��675$6%285*��)UDQFH
���6HUYLFH�GH�0}GHFLQH�,QWHUQH���'LDE|WH�HW�0DODGLHV�P}WDEROLTXHV��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���6HUYLFH�GH�3}GLDWULH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH�
6WUDVERXUJ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�SRXU�OHV�DHFWLRQV�UDUHV�HQ�J}Q}WLTXH�RSKWDOPRORJLTXH��&$5*2��)LOL|UH�6(16*(1(��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ�
6WUDVERXUJ��)UDQFH��675$6%285*��)UDQFH

0RWV�FOHIV���+0%6�JHQH��DWURSKLH�RSWLTXH��VXUGLW}��DWWHLQWH�QHXURORJLTXH

5mVXPm��

/D�SRUSK\ULH�DLJXH�LQWHUPLWWHQWH��3$,��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�VH�FDUDFW}ULVH�SDU�GHV�}SLVRGHV�GH�GRXOHXUV�DEGRPLQDOHV��GH
WURXEOHV �QHXURORJLTXHV� �GH �WDFK\FDUGLH �HW �G K\SHUWHQVLRQ �DUW}ULHOOH� �(OOH �U}VXOWH �G XQH �GLPLQXWLRQ �GH �PRLWL} �GH �O DFWLYLW} �HQ]\PDWLTXH �GH
O +\GUR[\0HWK\O%LODQH�6\QWKDVH��+0%6���/HV�LQGLYLGXV�SRUWHXUV�G XQ�YDULDQW�v�O }WDW�K}W}UR]\JRWH�GH�FH�J|QH�VRQW�v�ULVTXH�GH�SU}VHQWHU�GHV�FULVHV
GXHV�v�GHV�IDFWHXUV�G}FOHQFKDQWV�GDQV�OD�PRLWL}�GHV�FDV��/HV�YDULDQWV�ELDOO}OLTXHV��J}Q}UDOHPHQW�DVVRFL}V�v�XQH�SHUWH�FRPSO|WH�GH�OD�IRQFWLRQ
G +0%6��VRQW�UDUHV�HW�UHVSRQVDEOHV�G XQ�WDEOHDX�QHXURORJLTXH�V}Y|UH�FRQGXLVDQW�OH�SOXV�VRXYHQW�v�XQ�G}F|V�SU}PDWXU}��3DUPL�OHV���FDV�G}FULWV��XQH
IDPLOOH�D�FHSHQGDQW�XQH�SU}VHUYDWLRQ�GH�O DFWLYLW}�G +0%6�HW�XQH�DWWHLQWH�PRLQV�V}Y|UH�

1RXV�UDSSRUWRQV�LFL�XQH�IDPLOOH�GDQV�ODTXHOOH�OH�FDV�LQGH[�HW�VRQ�QHYHX��WRXV�GHX[�LVVXV�G XQH�XQLRQ�FRQVDQJXLQH��SU}VHQWHQW�XQH�DWWHLQWH
QHXURORJLTXH�HW�QHXURVHQVRULHOOH��/H�FDV�LQGH[�D�SU}VHQW}�XQH�DOW}UDWLRQ�GH�OD�YLVLRQ�G|V�O xJH�GH���DQV�D\DQW�FRQGXLW�DX�GLDJQRVWLF�G DWURSKLH
RSWLTXH��8QH�VXUGLW}�VHQVRULHOOH�HVW�GLDJQRVWLTX}H�SU}FRFHPHQW��/H�G}YHORSSHPHQW�SV\FKRPRWHXU�}WDLW�GDQV�OHV�QRUPHV�HW�XQH�DWD[LH�HW�XQH
SDUDSO}JLH�VSDVWLTXH�DSSDUDLVVHQW�v�O xJH�GH���DQV��,O�D�XQH�VSO}QRP}JDOLH��/ ,50�F}U}EUDOH�U}Y|OH�GHV�DQRPDOLHV�GH�OD�VXEVWDQFH�EODQFKH��6RQ
QHYHX�D�XQH�VXUGLW}��XQH�SDUDSO}JLH�VSDVWLTXH�HW�XQH�OHXFRG\VWURSKLH�G|V�O xJH�GH���DQV��VDQV�DWWHLQWH�RSKWDOPRORJLTXH��$�O H[FHSWLRQ�GH�O DWWHLQWH
YLVXHOOH�TXL�V HVW�DJJUDY}H�FKH]�OH�FDV�LQGH[��O DWWHLQWH�QHXURORJLTXH�HVW�SHX�}YROXWLYH��/HV�ELODQV�P}WDEROLTXHV�U}DOLV}V�LQLWLDOHPHQW�}WDLHQW�VDQV
DQRPDOLH�HW�OD�UHFKHUFKH�GH�PXWDWLRQV�GH�O $'1�PLWRFKRQGULDO�QRUPDOH�

(Q�O DEVHQFH�GH�GLDJQRVWLF�PRO}FXODLUH��XQ�V}TXHQ{DJH�G H[RPH�D�}W}�U}DOLV}�FKH]�OH�FDV�LQGH[��VHV�SDUHQWV�DV\PSWRPDWLTXHV�HW�OH�QHYHX�DWWHLQW�
1RXV �DYRQV �DLQVL �SX �LGHQWL®HU �XQ �QRXYHDX �YDULDQW ��10B��������� �F����* �! �$ �� �S�$VS��$VQ� �GX �J|QH �+0%6 �v �O }WDW �KRPR]\JRWH �FKH] �OHV �GHX[
SDWLHQWV�HW�v�O }WDW�K}W}UR]\JRWH�FKH]�OHXUV�SDUHQWV��/HV�ELODQV�ELRORJLTXHV�FRPSO}PHQWDLUHV�RQW�PLV�HQ�}YLGHQFH�XQH�IRQFWLRQ�G +0%6�GDQV�OHV
QRUPHV�PDLV�XQH�DXJPHQWDWLRQ�GX�SRUSKRELOLQRJ|QH��GH�O DFLGH���DPLQRO}YXOLQLTXH�HW�GH�OD�SRUSK\ULQH�WRWDOH��/HV�GRVDJHV�U}DOLV}V�FKH]�OHV
DSSDUHQW}V�K}W}UR]\JRWHV�VRQW�FRPSDUDEOHV�v�FHX[�REVHUY}V�FKH]�OHV�LQGLYLGXV�D\DQW�XQH�3$,�DORUV�TX DXFXQH�FULVH�Q D�}W}�QRW}H�v�FH�MRXU�FKH]
HX[�

1RXV�UDSSRUWRQV�DLQVL�XQH�QRXYHOOH�IDPLOOH�DYHF�XQ�YDULDQW�GX�J|QH�+0%6�v�O }WDW�KRPR]\JRWH�FRQ®UPDQW�OD�SU}VHQFH�G XQ�SK}QRW\SH�SOXV�PRG}U}�
XQH�}YROXWLRQ�OHQWH�HW�XQH�DWWHLQWH�QHXURVHQVRULHOOH�LQLWLDOH��&H�GLDJQRVWLF�HVW�FUXFLDO�SRXU�OH�FRQVHLO�J}Q}WLTXH�DLQVL�TXH�SRXU�OD�SULVH�HQ�FKDUJH�HW
OD�PLVH�HQ�SODFH�GH�PHVXUHV�GH�SU}YHQWLRQ�DGDSW}HV�FKH]�OHV�SDWLHQWV�HW�OHXUV�DSSDUHQW}V�K}W}UR]\JRWHV��&HWWH�REVHUYDWLRQ�VXJJ|UH�XQ�P}FDQLVPH
SK\VLRSDWKRORJLTXH�v�O RULJLQH�GH�FHV�DWWHLQWHV�QHXURORJLTXHV�GL}UHQW�GH�FHOXL�GHV�FULVHV�QHXURYLVF}UDOHV�G}FULWV�GDQV�OD�3$,�

3LlFH�MRLQWH���$EVWUDFWB+0%6B�$VVLVHVB�����GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 2GLOH�%RHVSIOXJ�7DQJX\

���������6SHFWUH�SKmQRW\SLTXH�GX�V\QGURPH�Gx$OODQ�+HUQGRQ�'XGOH\�V\QGURPH���mWXGH�UmWURVSHFWLYH�GH����SDWLHQWV�SRUWHXUV
GH�PXWDWLRQ�GDQV�6/&��$�

$XWHXUV��

&DWK\�6$55(7������*DQDHOOH�5(0(5$1'������'DYLGH�721'87,������5HQDXG�72855$,1(������'LDQD�52'5,*8(=������$XURUH�&85,(������1DWKDOLH
3(55(721������9LQFHQW�'(63257(6������2GLOH�%2(63)/8*�7$1*8<����

���3}GLDWULH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
���1HXURS}GLDWULH��2VSHGDOH�9��%X]]L�$667�)DWHEHQHIUDWHOOL�6DFFR��0LODQ��,WDOLH
���*HQHWLTXH��&+8�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
���1HXURS}GLDWULH��$3+3��+RSLWDO�7URXVVHDX��3$5,6��)UDQFH
���1HXURS}GLDWULH��+RVSLFHV�FLYLOV�GH�/\RQ��%521��)UDQFH
���1HXURS}GLDWULH��$3+3��+RSLWDO�5REHUW�'HEU}��3$5,6��)UDQFH

0RWV�FOHIV���GH®FLHQFH�LQWHOOHFWXHOOH��K\SRP\HOLQLVDWLRQ��WUDQVSRUWHXU�0&7���KRUPRQHV�WK\URLGLHQQHV

5mVXPm��

2EMHFWLI �� �UHG}®QLU�HW�G}WDLOOHU�OH�SK}QRW\SH�GHV�SDWLHQWV�SRUWHXUV�GX�V\QGURPH�G $OODQ�+HUQGRQ�'XGOH\��$+'6��G��v�GHV�PXWDWLRQV�GDQV�OH�J|QH
6/&��$��FRGDQW�SRXU�OH�WUDQVSRUWHXU�LQWUDF}U}EUDO�GHV�KRUPRQHV�WK\UR�GLHQQHV�0&7��

0}WKRGH���OHV�GRQQ}HV�FOLQLTXHV��G LPDJHULH�F}U}EUDOH��ELRORJLTXHV�FRQFHUQDQW�OH�SUR®O�WK\UR�GLHQ�HW�OD�ELRORJLH�PRO}FXODLUH�RQW�}W}�UHFXHLOOLHV�GH
ID{RQ�U}WURVSHFWLYH�HW�FRPSDU}HV�DX[�GRQQ}HV�GH�OD�OLWW}UDWXUH�

5}VXOWDWV������SDWLHQWV�PDVFXOLQV�xJ}V�GH����PRLV�v����DQV�RQW�}W}�LQFOXV��GRQW����SDWLHQWV�IUDQ{DLV�GDQV�OH�FDGUH�GX�3+5&�50/;�HW���SDWLHQWV
LWDOLHQV� �7RXV �}WDLHQW �SRUWHXUV �G XQH �PXWDWLRQ �GDQV �6/&��$�� �LQFOXDQW ��� �QRXYHOOHV �PXWDWLRQV� �6HL]H �SDWLHQWV �SU}VHQWDLHQW �XQ �WURXEOH
QHXURG}YHORSSHPHQWDO �DYHF �G}®FLHQFH �LQWHOOHFWXHOOH �SURIRQGH �HW �DEVHQFH �GH �PDUFKH� �WURLV �DYDLHQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �V}Y|UH �DYHF
ODQJDJH �SDXYUH �HW �XQH �PDUFKH �DYHF �DLGH� �TXDWUH �DYDLW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �PRG}U}H �DYHF �SU}VHUYDWLRQ �GH �OD �PDUFKH �HW �GHV �FDSDFLW}V
ODQJDJL|UHV�HW�HQ®Q��XQ�SDWLHQW�SU}VHQWDLW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�O}J|UH�DYHF�K\SRWRQLH�PRG}U}H��+XLW�SDWLHQWV�DYDLHQW�DFTXLV�OD�PDUFKH��WRXV
SU}VHQWDLHQW �XQH �K\SRWRQLH� ��� �}WDLHQW �VSDVWLTXHV �HW ��� �G\VWRQLTXHV� ��� �SU}VHQWDLHQW �GHV �PRXYHPHQWV �FKRU}R�DWK}WRVLTXHV� �8QH
K\SRP\}OLQLVDWLRQ�}WDLW�UHWURXY}H�FKH]����SDWLHQWV�HW�XQH�DWURSKLH�FRUWLFDOH�FKH]����SDWLHQWV��/H�SUR®O�VDQJXLQ�GHV�KRUPRQHV�WK\UR�GLHQQHV�}WDLW
SHUWXUE}�SRXU�O HQVHPEOH�GHV�SDWLHQWV�DYHF�XQ�UDWLR�7��OLEUH���7��OLEUH�WRXMRXUV�VXS}ULHXU�v�������/HV�SULQFLSDOHV�FRPSOLFDWLRQV�FRQVLVWDLHQW�HQ�XQH
}SLOHSVLH�FKH]���SDWLHQWV��XQH�F\SKRVFROLRVH�FKH]����SDWLHQWV�HW�GHV�}SLVRGHV�GH�SQHXPRSDWKLHV�FKH]���SDWLHQWV�

&RQFOXVLRQ �� �&HWWH �}WXGH �D �SHUPLV �GH �VRXOLJQHU �OH �ODUJH �VSHFWUH �SK}QRW\SLTXH �GH �O $+'6 �FRPPH �REVHUY} �GDQV �G DXWUHV �SDWKRORJLHV
K\SRP\}OLQLVDQWHV��/ }YROXWLRQ�FOLQLTXH�G}SHQG�SRXU�FKDTXH�SDWLHQW�GH�VRQ�G}YHORSSHPHQW�QHXURORJLTXH�LQLWLDO�DYHF�GHV�DFTXLVLWLRQV�UHVWDQW
VWDEOHV�GDQV�OH�WHPSV�PDLV�GRQW�OH�SDUFRXUV�SHXW�~WUH�}PDLOO}�GH�FRPSOLFDWLRQV�}SLOHSWLTXHV��QHXUR�RUWKRS}GLTXHV�RX�UHVSLUDWRLUHV��FHV�GHX[
GHUQL|UHV�}WDQW�IDYRULV}HV�SDU�XQH�K\SRWRQLH�LPSRUWDQWH��8Q�SUR®O�GHV�KRUPRQHV�WK\UR�GLHQQHV�DYHF�UDWLR�7��OLEUH���7��OLEUH�VXS}ULHXU�v������RULHQWH
IRUWHPHQW�OH�GLDJQRVWLF�



0$/$',(�'(6�25*$1(6�6(1625,(/6 2XVVDPD�.HWWDQL

���������,GHQWLzFDWLRQ�SDU�OH�ZKROH�H[RPH�VHTXHQFLQJ�G
XQH�QRXYHOOH�PXWDWLRQ�GX�JlQH�0<2�$�DVVRFLmH�DX�V\QGURPH�Gx8VKHU
GH�W\SH��%�GDQV�XQH�IDPLOOH�PDURFDLQH

$XWHXUV��

2XVVDPD�.HWWDQL������.KDRXOD�(O�)L]D]L������0DU\HP�2XDUKDFKH������/HLOD�4HELER������%DGU�HGGLQH�(O�0DNK]HQ������0RKDPHG�$KDNRXG������0RG\�'LRS
�����+DQDQH�6D\HO������,KVDQ�(O�2WPDQL������0HULDP�$EEDVVL������6DLG�7UKDQLQW������/DLOD�%RXJXHQRXFK���������.DULP�2XOGLP�������

���8QLW}�GH�J}Q}WLTXH�P}GLFDOH�HW�G RQFRJ}Q}WLTXH��&+8�+DVVDQ�,,��)|V��0DURF
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH���&+8�+DVVDQ�,,��)|V��0DURF
���8QLW}�IRQFWLRQQHOOH�GH�1HXURJ}Q}WLTXH�0RO}FXODLUH��'}SDUWHPHQW�GH�*}Q}WLTXH�P}GLFDOH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�+DVVDQ�,,��)HV��0DURF
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�+DVVDQ�,,��)|V��0DURF
���)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH��8QLY}UVLW}�VLGL�0RKDPHG�%HQ�$EGHOODK��)|V��0DURF
���)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH��8QLY}UVLW}�VLGL�0RKDPHG�%HQ�$EGHOODK��)HV��0DURF

0RWV�FOHIV���8VKHU��VXUGLW}��U}WLQLWH�SLJPHQWDLUH��0<2�$��:KROH�H[RPH�VHTXHQFLQJ��0DURF

5mVXPm��

� �/H �V\QGURPH�G
8VKHU �HVW �XQH�SDWKRORJLH �FDUDFW}ULV}H �SDU �O
DVVRFLDWLRQ �G
XQH�VXUGLW} �QHXURVHQVRULHOOH �DYHF �XQH�U}WLQLWH �SLJPHQWDLUH� �'H
WUDQVPLVVLRQ �DXWRVRPLTXH �U}FHVVLYH� �LO �HVW �FOLQLTXHPHQW �K}W}URJ|QH� �7URLV �IRUPHV �GL}UHQWHV ��W\SH ��� �W\SH ��� �W\SH ��� �VRQW �G}®QLHV �VHORQ �O xJH
DXTXHO�OD�PDODGLH�VH�PDQLIHVWH��OD�JUDYLW}�GH�OD�VXUGLW}�HW�OD�SU}VHQFH�RX�QRQ�GH�WURXEOHV�GH�O }TXLOLEUH�

��/HV�PXWDWLRQV�GX�J|QH�0<2�$�VRQW�DVVRFL}HV�DX�V\QGURPH�G 8VKHU�GH�W\SH��%�TXL�UHSU}VHQWH�SOXV�GH�OD�PRLWL}�GHV�FDV�GH�V\QGURPH�G
8VKHU�GH
W\SH����LO�HVW�FDUDFW}ULV}�SDU�XQH�VXUGLW}�FRQJ}QLWDOH�SURIRQGH�HW�QRQ�}YROXWLYH��DVVRFL}H�GDQV�OD�IRUPH�W\SLTXH�v�XQH�DU}¯H[LH�YHVWLEXODLUH�HW�XQH
U}WLQLWH�SLJPHQWDLUH��J}Q}UDOHPHQW�GLDJQRVWLTX}H�DSU|V�OD�VXUGLW}�

��'DQV�FHWWH�}WXGH�QRXV�UDSSRUWRQV�OH�FDV�G XQH�SDWLHQWH�GH����DQV�D\DQW�XQH�VXUGLW}�FRQJ}QLWDOH�ELODW}UDOH�G}FRXYHUWH�v�O
xJH�GH���PRLV�DVVRFL}H�v
XQH�U}WLQLWH�SLJPHQWDLUH�GLDJQRVWLTX}H�v�O
xJH�GH����DQV��/ }WXGH�J}Q}WLTXH�U}DOLV}H�SDU�OH�:KROH�([RPH�6HTXHQFLQJ��:(6��D�U}Y}O}�OD�SU}VHQFH�v
O }WDW�KRPR]\JRWH�G XQ�QRXYHDX�YDULDQW�SDWKRJ|QH�DX�QLYHDX�GH�O H[RQ����GX�J|QH�02<�$��,O�V DJLW�GH�OD�PXWDWLRQ�IDX[�VHQV���10B���������
F�����&�!�7��S�+LV���7\U��

��/H�V}TXHQ{DJH�6DQJHU�v�O
DLGH�G
DPRUFHV�VS}FL®TXHV�D�SHUPLV�GH�Y}UL®HU�OH�YDULDQW��/ }WXGH�GH�VD�FR�V}JU}JDWLRQ�IDPLOLDOH�DLQVL�TXH�OH�UHFRXUV�v
GHV�RXWLOV�GH�SU}GLFWLRQ�HW�GH�SURJUDPPHV�G DQDO\VHV�ELRLQIRUPDWLTXHV�RQW�SX�FRQ®UPHU�VRQ�FDUDFW|UH�SDWKRJ|QH�

��&HWWH�QRXYHOOH�PXWDWLRQ�YLHQW�}ODUJLU�OH�VSHFWUH�GHV�PXWDWLRQV�G}FULWHV�MXVTX v�PDLQWHQDQW�GDQV�OH�J|QH�0<2�$�
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���������$SSRUW�GH�OD�JmQmWLTXH�GDQV�OH�GLDJQRVWLF�GH�OD�PDODGLH�GH�:LOVRQ�

$XWHXUV��

6,+$0�+$//$/������.KDGLGMD�+DFLDQH������0DOLND�+LURXFKH������/\|V�<DUJXL����

���/DERUDWRLUH�FHQWUDO�GH�%LRFKLPLH��&+8�0XVWDSKD�$OJHU�$OJ}ULH��$OJHU��$OJ}ULH
���/DERUDWRLUH�&HQWUDO�GH�%LRFKLPLH��&+8�0XVWDSKD��$OJHU��$OJ}ULH

0RWV�FOHIV���ZLOVRQ��$73�%��PXWDWLRQ

5mVXPm��

/D�PDODGLH�GH�:LOVRQ�HVW�XQH�PDODGLH�JhQhWLTXH�WUDQVPLVH�VHORQ�XQ�PRGH�DXWRVRPDOH�UhFHVVLI��HOOH�HVW
GXH�d�XQH�DFFXPXODWLRQ�GH�FXLYUH�GDQV�OpRUJDQLVPH��HVVHQWLHOOHPHQW�GDQV�OH�IRLH�HW�OH�V\VWgPH�QHUYHX[
FHQWUDO�

/phYROXWLRQ�GH�OD�PDODGLH�GH�:LOVRQ��QRQ�UHFRQQXH�d�WHPSV�HVW�VhYgUH�HW

6SRQWDQhPHQW�PRUWHOOH��GDQV�XQ�WDEOHDX�GpLQVXIILVDQFH�KhSDWRFHOOXODLUH�VhYgUH�

&HWWH�SDWKRORJLH�HVW�GXH�d�XQH�DQRPDOLH�GH�WUDQVSRUWHXU�GH�FXLYUH��FRGh�SDU�OH�JgQH�Op$73�%��VLWXh�VXU�OH
FKURPRVRPH�����HW�FRPSUHQDQW����H[RQV�

/H�GLDJQRVWLF�ELRORJLTXH�GH�FHWWH�DIIHFWLRQ�HVW�ELRFKLPLTXH��HQ�H[SORUDQW�OH�PhWDEROLVPH�GX�FXLYUH�DX
QLYHDX�VDQJXLQ�HW�XULQDLUH��&hUXORSODVPLQH��&XSUhPLH��&XSUXULH���HW�SOXV�UDUHPHQW�SDU�GhWHUPLQDWLRQ�GX
FXLYUH�LQWUD�KhSDWLTXH�

8Q�GLDJQRVWLF�PROhFXODLUH�HVW�VHFRQGDLUHPHQW�SURSRVh�DX[�IDPLOOHV�SDU�hWXGH�GX�JgQH�$73�%�

1RWUH�WUDYDLO�D�SRUWh�VXU�XQH�FRKRUWH�GH����SDWLHQWV��HQIDQWV��HW�DGXOWHV���DGUHVVhV�DX�ODERUDWRLUH�SDU�OHV
GLIIhUHQWV�VHUYLFHV�GH�ShGLDWULH��QHXURORJLH��HW�JDVWUR�HQWhURORJLH�

/phWXGH�PROhFXODLUH�D�hWh�hWDEOL�SRXU�OH�FDV�LQGH[�HQ�SUHPLHU�OLHX��hODUJL�VHFRQGDLUHPHQW�d�OD�IUDWULH��8Q
VhTXHQfDJH�6DQJHU�D�hWh�UhDOLVh�VXU�OpHQVHPEOH�GHV�SDUWLHV�FRGDQWHV�GX�JgQH�$73�%�

/pLGHQWLILFDWLRQ �GH �OD �PXWDWLRQ �IDPLOLDOH �FRUUHVSRQG �DX �VHXO �PR\HQ �SHUPHWWDQW �GphWDEOLU �XQ �FRQVHLO
JhQhWLTXH �ILDEOH� �LGHQWLILDQW �OHV �KhWhUR]\JRWHV �GHV �SRUWHXUV �DV\PSWRPDWLTXHV� �FH �TXL �SHUPHWWUD
OpLQVWDXUDWLRQ�GX�WUDLWHPHQW�DYDQW�TXH�OHV�VLJQHV�FOLQLTXHV�QpDSSDUDLVVHQW
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%DVLOH�&+$/27

���������4XDQG�XQH�DQRPDOLH�SHXW�FDFKHU�XQH�DXWUH

$XWHXUV��

%DVLOH�&KDORW���������$QQH�/DXUH�0RVFD�%RLGURQ���������$QWRQLR�9LWREHOOR���������'DYLGH�&DOOHJDULQ���������6LPRQ�9HUGH]���������1DWKDOLH�0DUOH��������
(PLOLH�7LVVHUDQW������$OH[DQGUH�3ODJRV������$UWKXU�6RUOLQ���������$QQH�0DULH�*XHUURW������-DFTXHV�3XHFKEHUW\������3DVFDO�&KDPERQ������*HUDOGLQH�-RO\�
+}ODV������-HDQ�)UDQ{RLV�'HOHX]H������5REHUW�2ODVR������$QQH�%RODQG������0DUOHQH�3RXOOHDX������7KLEDXG�-RXDQ������&KDUORWWH�3RH������&KULVWHO�7KDXYLQ�
5RELQHW���������/DXUHQFH�)DLYUH���������<DQQLV�'XRXUG���������3DWULFN�&DOOLHU�������

���/DERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH�HW�0RO}FXODLUH��3ODWHDX�WHFKQLTXH�GH�ELRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��'LMRQ��
)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O ,QWHUU}JLRQ�(VW��)+8�75$16/$'�
&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH�HW�0RO}FXODLUH��3ODWHDX�WHFKQLTXH�GH�ELRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ�%RXUJRJQH��'LMRQ�
)UDQFH
���,QVHUP�805������*$'��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���8QLW}�)RQFWLRQQHOOH�G ,QQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�5RXHQ��5RXHQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�0RQWSHOOLHU��0RQWHSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��&+8�5RXHQ��5RXHQ��)UDQFH
�����&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*}QRPLTXH�+XPDLQH��&15*+���(YU\��)UDQFH

0RWV�FOHIV���*}QRPH��YDULDWLRQ�GH�VWUXFWXUH��YDULDWLRQ

5mVXPm��

,QWURGXFWLRQ���$XMRXUG KXL��OH�V}TXHQ{DJH�GX�J}QRPH�HQWLHU��:*6��SHUPHW�GH�PLHX[�FDUDFW}ULVHU�OHV�YDULDWLRQV�GH�VWUXFWXUHV��69V���WUDQVORFDWLRQV
DSSDUHPPHQW�}TXLOLEU}HV��LQYHUVLRQV��LGHQWL®}HV�DSU|V�XQ�FDU\RW\SH�VWDQGDUG��5HGLQ�HW�DO��������6FKOXWK�%RODUG�HW�DO��������

/ REMHFWLI�GH�FH�WUDYDLO�HVW�G XWLOLVHU�OH�:*6�SRXU�SRXYRLU�FDUDFW}ULVHU�OHV�69V�FKH]����SDWLHQWV�DYHF�GHV�69V�DVVRFL}HV�v�XQ�SK}QRW\SH�DQRUPDO�
PDLV�}JDOHPHQW�D®Q�GH�SRXYRLU�SRWHQWLHOOHPHQW�LGHQWL®HU�G DXWUHV�DQRPDOLHV�

0mWKRGH���/H�V}TXHQ{DJH�D�}W}�U}DOLV}�SDU�WHFKQLTXH�VKRUW�UHDG��65��DYHF�XQH�SURIRQGHXU�PR\HQQH�GH���;��/ DQDO\VH�ELR�LQIRUPDWLTXH�GHV
GRQQ}HV�EUXWHV�D�XWLOLV}�O DOJRULWKPH�GH�/XPS\�SRXU�OHV�WUDQVORFDWLRQV�HW�LQYHUVLRQV��HW�&RQWURO)UHHF�SRXU�OHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLH��&19V��

�

5mVXOWDWV���/H�65�:*6��D�U}XVVL�v�LGHQWL®HU�OHV����69V��GRQW���RQW�SX�~WUH�GLUHFWHPHQW�FRQVLG}U}V�FRPPH�UHVSRQVDEOH�GX�SK}QRW\SH�GX�SDWLHQW�
&KH]�XQ�SDWLHQW�DWWHLQW�G XQ�UHWDUG�JOREDO�GHV�DFTXLVLWLRQV��OHV�SRLQWV�GH�FDVVXUHV�GH�OD�WUDQVORFDWLRQ�LGHQWL®}H�LQWHUURPSDLHQW�OH�J|QH�*5,1'�%�
&KH]�XQ�DXWUH�SDWLHQW�VRXUDQW�G XQH�FRPPXQLFDWLRQ�LQWHU�DXULFXODLUH�DVVRFL}H�v�XQ�UHWDUG�GX�G}YHORSSHPHQW�SV\FKRPRWHXU��OH�J|QH�1%($ �}WDLW
LQWHUURPSX�SDU�OH�P~PH�P}FDQLVPH�

3RXU���FDV��OHV�WUDQVORFDWLRQV�LQWHUURPSHQW�GHV�J|QHV�QRQ�FRQQXV��HW�SRXU���FDV��LO�Q \�DYDLW�DXFXQ�J|QH�DX�QLYHDX�GHV�SRLQWV�GH�FDVVXUHV�GH�OD
WUDQVORFDWLRQ�

3RXU���FDV��O DQDO\VH�GX�:*6�Q D�SDV�SHUPLV�G LGHQWL®HU�GHV�69V�RX�GH�J|QH�LQWHUURPSX�RX�G HHW�GH�SRVLWLRQ�DX�QLYHDX�GHV�SRLQWV�GH�FDVVXUHV�
PDLV�D�SHUPLV�G LGHQWL®HU�GHV�619V�YDULDQWV�UDUHV�GH�QRYR��/H�SUHPLHU�SU}VHQWDLW�XQ�KDELWXV�PDUIDQR�GH�Q}RQDWDO�DVVRFL}�v�XQH�W������T���T����GH
QRYR�GRQW �O DQDO\VH�GHV�619V�D �SHUPLV �G LGHQWL®HU �XQH�YDULDWLRQ �GH �QRYR�SDWKRJ}QLTXH�GX�J|QH �)%1��UHVSRQVDEOH �GX�SK}QRW\SH�GX�SDWLHQW� �/H
VHFRQG�VRXUDLW�G XQH�}SLGHUPRO\VH�EXOOHXVH�DVVRFL}H�v�XQH�LQY����S����S�����PDW�GRQW�O DQDO\VH�D�U}Y}O}�GHV�YDULDWLRQV�K}W}UR]\WHV�FRPSRVLWHV
GX�J|QH�&'����FRPSDWLEOH�DYHF�OH�SK}QRW\SH�GX�SDWLHQW�

&RQFOXVLRQ���/ XWLOLVDWLRQ�GX�:*6�HVW�DLQVL�SDUWLFXOL|UHPHQW�H°FDFH�GDQV�OD�FDUDFW}ULVDWLRQ�GHV�SRLQWV�GH�FDVVXUH�GHV�69V��1RXV�UHSRUWRQV�LFL���FDV
GH�69V�DVVRFL}V�v�GHV�YDULDWLRQV�FODVV}HV�FRPPH�SDWKRJ|QHV�HW�FRQVLG}U}HV�FRPPH�OD�FDXVH�GH�OD�SU}VHQWDWLRQ�FOLQLTXH��&HV�VLWXDWLRQV�VHURQW�SOXV
IU}TXHPPHQW�G}FRXYHUWHV�SDU�O DXJPHQWDWLRQ�GH�O DFF|V�DX�:*6�HQ�)UDQFH��JUxFH�v�OD�PLVH�HQ�SODFH�GHV�SODWHIRUPHV�GH�V}TXHQ{DJH�GX�3ODQ
)UDQFH�0}GHFLQH�*}QRPLTXH�



1(852*c1c7,48( $QQH�/HJUDQG

���������3VHXGR[DQWKRPH�mODVWLTXH�HW�SDUDSDUmVLH�VSDVWLTXH�KmUmGLWDLUH�UmFHVVLYH��VSHFWUH�SKmQRW\SLTXH�GHV�YDULDWLRQV�GH
&<3�8�

$XWHXUV��

$QQH�/HJUDQG���������&ODLUH�3XMRO������$XU}OLH�0HVQLO������&KULVWHOOH�'XUDQG������&KULVWRSKH�'XUDQWRQ������6W}SKDQH�=XLO\������$QD�%HUWD�6RXVD�����
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U}}YDOXDWLRQ�FOLQLTXH�HW�RSKWDOPRORJLTXH��GDQV�FHWWH�FRKRUWH�WRWDOH�GH����FDV��GHV�O}VLRQV�FXWDQ}HV�RQW�}W}�UHWURXY}HV�FKH]���SDWLHQWV�HW�GHV
O}VLRQV�RFXODLUHV��VWULHV�DQJLR�GHV�RX�Q}RYDVFXODULVDWLRQ��FKH]�VHXOHPHQW���SDWLHQWV��/H�WDX[�SODVPDWLTXH�GH�33L��Q ������WHVW�GH�6WXGHQW��S ������
Q HVW�SDV�DEDLVV}�FKH]�OHV�SDWLHQWV�&<3�8��

�

(Q�FRQFOXVLRQ��GHV�YDULDWLRQV�SDWKRJ|QHV�GH�&<3�8��RQW�}W}�LGHQWL®}HV�FKH]�����Q ������GHV�FDV�QRQ�U}VROXV�GH�3;(�GH�OD�FRKRUWH�IUDQ{DLVH��&H
J|QH�GRLW�~WUH�V\VW}PDWLTXHPHQW�V}TXHQF}�FKH]�OHV�FDV�SU}VXP}V�GH�3;(�DYHF�WURXEOHV�QHXURORJLTXHV�DVVRFL}V��/H�P}FDQLVPH�SK\VLRSDWKRORJLTXH
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���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
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V\QGURPH�ZHUH�VKDUHG�E\�GHOHWHG�SDWLHQWV��'\VPRUSKLF�IHDWXUHV�LQFOXGHG�EURDG�QRVH��VTXDUH�VKDSHG�WLS�RI�QRVH��VPDOO�SKLOWUXP��K\SHUWHORULVP�
WHOHFDQWKXV��VTXLQW�DQG�ORZ�VHW�HDUV��2QO\�RQH�FDVH�GLDJQRVHG�RQ�WKH�EDVLV�RI�FOLQLFDO�LQYHVWLJDWLRQV�DV�KDYLQJ�9HOR�&DUGLR�)DFLDO��9&)��0,0��������
V\QGURPH�ZLWK�HVSHFLDOO\�VXEPXFRVDO�FOHIW�SDODWH�DQG�YHORSKDU\QJHDO�LQFRPSHWHQFH��LV�VWLOO�DOLYH��'HDWK�RI�WKH�RWKHU�FDVH�RFFXUUHG�E\�UHVSLUDWRU\
GLVWUHVV�V\QGURPH�ZLWKLQ�WKH�WZR�®UVW�\HDUV�RI �OLIH� �7KLV�SDWLHQW�ZDV�GLDJQRVHG�DV�KDYLQJ�GH�QRYR�'L*HRUJH�V\QGURPH��0,0���������EHFDXVH�RI
LPPXQH �V\VWHP �GH®FLHQFLHV �DVVRFLDWHG �ZLWK �FRQJHQLWDO �WK\PLF �DJHQHVLV� �2QO\ �RQH �SDWLHQW �ZLWK �LVRODWHG �72) �KDG �D �F\WRJHQHWLF �FKURPRVRPDO
DEQRUPDOLWLH��+H�KDG�G\VPRUSKLF�IHDWXUHV�ZLWK�GROLFKRFHSKDO\��PLFUR�UHWUR�JQDWKLVP��QDUURZ�KLJK�DUFKHG�SDODWH��ORZ�VHW�PDOIRUPHG�HDUV��ORQJ
SKLOWUXP��WKLQ�VXSHULRU�OLS��XSWXUQHG�QDUHV�DQG�SHULRUELWDO�IXOOQHVV��)XUWKHU�®QGLQJV�ZHUH�ULJKW�K\GURFHOH�WHVWLV��ORQJ�®QJHUV�DQG�WRHV��DQG�D�VPDOO
VDFUDO �GLPSOH� �1R �SV\FKRPRWRU �LPSDLUPHQWV �ZHUH �GHWHFWHG �XQWLO �� �PRQWKV� �.DU\RW\SLQJ �UHYHDOHG �D �GH �QRYR �XQEDODQFHG �WUDQVORFDWLRQ�
���;<�GHU�����W�;"""������$UUD\�&*+�DQDO\VLV�ZLWK�&RQVWLWXWLRQDO�&KLSf������ZLWK�D�UHVROXWLRQ�RI�����NE��LGHQWL®HG�WKH�;S�FKURPRVRPH�RULJLQ�RI�WKH
DGGLWLRQDO�FKURPRVRPDO�PDWHULDO�WUDQVORFDWHG�WR�WKH�VXEWHORPHULF�UHJLRQ�RI�FKURPRVRPH���T��:LWK�DUUD\�&*+�DQDO\VLV�LW�ZDV�SRVVLEOH�WR�UHYHDO�DQ
;S�GXSOLFDWLRQ�EXW�ZLWKRXW�GHWHFWLRQ�RI�D�GLVWDO���T�PRQRVRP\��7KH�NDU\RW\SH�ZDV����;<�GHU�;�W�;������+RZHYHU��EUHDNSRLQWV�PDSSLQJ�DQG
HYHQWXDO �GHOHWLRQ �RI �GLVWDO �SDUW �RI �FKURPRVRPH���T�DUH �VWLOO �XQGHU �DQDO\VLV� �:H�FRQFOXGH�WKDW �FKLOGUHQ �ZLWK �FRQJHQLWDO �FRQRWUXQFDO �KHDUW
PDOIRUPDWLRQV�DQG�HVSHFLDOO\�72)��VKRXOG�XQGHUJR�NDU\RW\SLQJ�DQG�PLFURGHOHWLRQ�WHVWLQJ�PDLQO\�ZKHQ�KHDUW�GHIHFWV�DUH�DVVRFLDWHG�ZLWK�RWKHU
FRQJHQLWDO�DQRPDOLHV��'HWHFWLRQ�RI�FKURPRVRPDO�DQRPDOLHV�KDV�D�VLJQL®FDQW�LPSDFW�RQ�SURJQRVLV�DQG�IROORZ�XS�RI�SDWLHQWV��DV�ZHOO�DV�RQ�JHQHWLF
FRXQVHOLQJ�RI�IDPLOLHV�
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UHFKHUFKH�GH�PXWDWLRQV�DX�QLYHDX�GX�J|QH�5E�UHVWH�GL°FLOH��FDU�OD�PDMRULW}�GHV�DOW}UDWLRQV�VRQW�XQLTXHV�HW�GLVSHUV}HV�WRXW�DX�ORQJ�GX�J|QH��1RXV
UDSSRUWRQV�GDQV�QRWUH�}WXGH�OH�U}VXOWDW�GH�O DQDO\VH�GX�J|QH�5E�DX�QLYHDX�FRQVWLWXWLRQQHO�HW�WXPRUDO�GDQV�OD�SRSXODWLRQ�DOJ}ULHQQH��1RWUH�}WXGH�D
SRUW} �VXU �XQ �}FKDQWLOORQ �GH ��� �SDWLHQWV �DWWHLQWV �GH �U}WLQREODVWRPH� �/H �SURPRWHXU �HW �OHV ��� �H[RQV �DYHF �OHXUV �V}TXHQFHV �LQWURQLTXHV �¯DQTXDQWHV
FRPSRVDQW �OH �J|QH �5E �RQW �}W} �DPSOL®}V �HW �DQDO\V}V �SDU �+3/& ��FKURPDWRJUDSKLH �OLTXLGH �v �KDXWH �SHUIRUPDQFH� �VXLYLH �G XQ �V}TXHQ{DJH� �/HV
YDULDWLRQV�GH�EDVHV�LGHQWL®}HV�DX�QLYHDX�FRQVWLWXWLRQQHO�HW�WXPRUDO�VRQW�DX�QRPEUH�GH���GRQW���PXWDWLRQV�QRQVHQV��8QH�PXWDWLRQ�DHFWDQW�OH�VLWH
G }SLVVDJH��XQH�G}O}WLRQ�HW�GHX[�SRO\PRUSKLVPHV��/ DQDO\VH�GX�J|QH�5E�D�}W}�U}DOLV}H�FKH]�GHV�HQIDQWV�DWWHLQWV�GH�U}WLQREODVWRPH�QH�SU}VHQWDQW
DXFXQ�DQW}F}GHQW�IDPLOLDO�GH�OD�PDODGLH��3DU�FHWWH�}WXGH��QRXV�DYRQV�SX�LGHQWL®HU�GHX[�FDV�VXU�OHV����}WXGL}V�D\DQW�XQ�U}WLQREODVWRPH�SRXYDQW�~WUH
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3LlFH�MRLQWH���$QDO\VH�GX�J|QH�5%��FKH]�GHV�SDWLHQWV�DWWHLQWV�GH�U}WLQREODVWRPH�GDQV�OD�SRSXODWLRQ�$OJ}ULHQQHBDVVLVHV�GH�J}Q}WLTXHB�����GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 5DKPD�728+$0,

���������1RXYHOOH�PXWDWLRQ�GDQV�OH�JlQH�$+'&��FKH]�XQH�SDWLHQWH�SUmVHQWDQW�XQH�G\VPRUSKLH�IDFLDOH�HW�XQH�GmzFLHQFH
LQWHOOHFWXHOOH�

$XWHXUV��

5DKPD�728+$0,������+DMHU�)2''+$�������6DUUD�',0$66,������$OL�6$$'������'DPLHQ�6$1/$9,//(������$PHO�+$-�.+(/,/����

���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��)DFXOW}�GH�3KDUPDFLH��8QLYHUVLW}�GH�0RQDVWLU��7XQLVLH���,QVWLWXW�6XS}ULHXU�GH�%LRWHFKQRORJLH�GH
0RQDVWLU��WXQLV��7XQLVLH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��)DFXOW}�GH�3KDUPDFLH��8QLYHUVLW}�GH�0RQDVWLU��7XQLVLH���,QVWLWXW�6XS}ULHXU�GH�%LRWHFKQRORJLH�GH
0RQDVWLU��0RQDVWLU��7XQLVLH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��*}Q}WLTXH�PRO}FXODLUH�HW�%LRORJLH�GH�OD�UHSURGXFWLRQ��+�SLWDO�)DUKDW�+DFKHG��6RXVVH��7XQLVLH��)DFXOW}�GH
PHGHFLQH��6RXVVH��6RXVVH��7XQLVLH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�/\RQ��)UDQFH��8QLYHUVLW}�&ODXGH�%HUQDUG��/\RQ����/\RQ���)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��)DFXOW}�GH�3KDUPDFLH��8QLYHUVLW}�GH�0RQDVWLU��7XQLVLH���,QVWLWXW�6XS}ULHXU�GH�%LRWHFKQRORJLH�GH
0RQDVWLU��6RXVVH��7XQLVLH

0RWV�FOHIV���$+'&���:(6��QRXYHOOH�PXWDWLRQ��6\QGURPH�GH�;LD�*LEEV��}WXGH�IRQFWLRQQHOOHV�

5mVXPm��

/H�J|QH�$+'&����$7�KRRN�'1$�ELQGLQJ�PRWLI�FRQWDLQLQJ����20,0B���������HVW�VLWX}�VXU��S�������FRPSUHQG����H[RQV�GRQW�XQ�VHXO���H[RQ�����FRGH
SRXU�XQH�SURW}LQH�GH������DFLGHV�DPLQ}V��6D�IRQFWLRQ�HVW�OL}H�v�OD�U}JXODWLRQ�WUDQVFULSWLRQQHOOH�HW�}SLJ}Q}WLTXH�DX�FRXUV�GX�G}YHORSSHPHQW
HPEU\RQQDLUH��OD�PLJUDWLRQ�GHV�QHXURQHV�HW�O }PHUJHQFH�GHV�D[RQHV�VXJJ}UDQW�TXH�$+'&��SRXUUDLW�~WUH�LPSOLTX}�GDQV�OH�G}YHORSSHPHQW�SU}FRFH
GX�FHUYHDX��'HSXLV�������SOXVLHXUV�PXWDWLRQV��GX�J|QH�$+'&��RQW�}W}�QRW}HV�GDQV�OD�OLWW}UDWXUH�FRPPH��}WDQW��OD�SULQFLSDOH�FDXVH�GX�V\QGURPH�;LD
*LEEV��20,0B���������XQH�PDODGLH�J}Q}WLTXH�UDUH�v�WUDQVPLVVLRQ�GRPLQDQWH�FDUDFW}ULV}H�SDU�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQ�UHWDUG�GH�FURLVVDQFH�
XQ�G}YHORSSHPHQW�SV\FKRPRWHXU�UHWDUG}�DYHF�XQ�ODQJDJH�H[SUHVVLI�DEVHQW�RX�P}GLRFUH��GHV�DQRPDOLHV�VWUXFWXUHOOHV�GX�FHUYHDX��XQH�K\SRWRQLH�
GHV�WUDLWV�GLVWLQFWLIV�GX�YLVDJH�HW�GHV�WURXEOHV�GX�VRPPHLO��1RXV�UDSSRUWRQV�LFL�XQH�SDWLHQWH�GH����DQV�PRQWUDQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH
DVVRFL}�v�GHV�WURXEOHV�PRWHXUV�HW�FRPSRUWHPHQWDX[�HW�GHV�VLJQHV�GH�G\VPRUSKLH�IDFLDOH�GLVWLQFWLIV���/H�V}TXHQ{DJH�FRPSOHW�GH�O H[RPH��:(6��GH
FHWWH�SDWLHQWH�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�XQH�PXWDWLRQ�K}W}UR]\JRWH�IDX[�VHQV��F����*!$���S�$UJ����+LV��GH�QRYR�GDQV�OH�J|QH�$+'&��
&HWWH�PXWDWLRQ�VH�ORFDOLVH�GDQV�OD�VHFRQGH�U}JLRQ�FRQVHUY}H�GH�O H[RQ�����(OOH�Q H[LVWH�SDV�GDQV�OD�OLVWH�GHV�PXWDWLRQV�G}Mv�G}FULWHV�GDQV�OH
V\QGURPH�GH�;LD�*LEEV���/HV�SURJUDPPHV�LQ�VLOLFR��6,)7��3RO\SKHQ�HW�0XWDWLRQ�7DVWHU�����SU}GLVHQW�TXH�FHWWH�PXWDWLRQ�HVW�G}O}W|UH�HW�SRXUUDLW
PRGL®HU�O $51P�HQ�GRQQDQW��XQH�SURW}LQH�GRPLQDQWH�Q}JDWLYH�TXL�EORTXH�OD�OLDLVRQ�v�O
$'1�HW�O LQWHUDFWLRQ�DYHF��GHV�SDUWHQDLUHV�SURW}LTXHV�

1RXV�HQYLVDJHRQV��GH��U}DOLVHU�XQH�}WXGH�IRQFWLRQQHOOH���GH��FHWWH�QRXYHOOH�PXWDWLRQ�SRXU�PLHX[�FRPSUHQGUH�VRQ�LPSOLFDWLRQ�GDQV�OH�SK}QRW\SH�GH
OD�SDWLHQWH�HW�UHQIRUFHU��O RULHQWDWLRQ��FOLQLTXH�GH�FH�V\QGURPH��

0RWV�FOcV���$+'&���:(6��QRXYHOOH�PXWDWLRQ��6\QGURPH�GH�;LD�*LEEV��}WXGH�IRQFWLRQQHOOHV�
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3DXO�%DVWDUG

���������'mzFLW�KmUmGLWDLUH�DXWRVRPLTXH�UmFHVVLI�HQ�,)1$5��FKH]�XQ�SDWLHQW�DYHF�XQH�HQFmSKDOLWH�KHUSmWLTXH

$XWHXUV��

3$8/�%$67$5'������<RDQQ�6HHOHXWKQHU������1LFKRODV�+HUQDQGH]������0DU\�+DVHN������-}U}PLH�5RVDLQ������3HQJ�=KDQJ������/D]DUR�/RUHQ]R������<RRQ�
6HXQJ�/HH������(GXDUGR�*DUFLD�5HLQR������-DFLQWD�%XVWDPHQWH������%HUWUDQG�%RLVVRQ������$XU}OLH�&REDW������4LDQ�=KDQJ������(PPDQXHOOH�-RXDQJX\�����
/DXUHQW�$EHO������5D]�6RPHFK������-HDQ�/DXUHQW�&DVDQRYD������6KHQ�<LQJ�=KDQJ����

���/DERUDWRLUH�GH�J}Q}WLTXH�KXPDLQH�GHV�PDODGLHV�LQIHFWLHXVHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���/DERUDWRU\�RI�KXPDQ�JHQHWLFV�RI�LQIHFWLRXV�GLVHDVHV��7KH�5RFNHIHOOHU�8QLYHUVLW\��1HZ�<RUN��(WDWV�8QLV
���/DERUDWRLUH�GH�J}Q}WLTXH�KXPDLQH�GHV�PDODGLHV�LQIHFWLHXVHV��,QVWLWXW�,PDJLQH��SDULV��)UDQFH
���6DFNOHU�6FKRRO�RI�0HGLFLQH��7HO�$YLY�8QLYHUVLW\��7HO�$YLY��,VUD�O

0RWV�FOHIV���,PPXQLW}�LQQ}H��JUDQGH�G}OHWLRQ��,)1$5���HQF}SKDOLWH�KHUS}WLTXH

5mVXPm��

/D�UHFKHUFKH�GH�G}®FLWV�GH�O LPPXQLW}�LQQ}H�FKH]�OHV�SDWLHQWV�D\DQW�VRXHUW�G HQF}SKDOLWH�KHUS}WLTXH��(+��GDQV�O HQIDQFH�D�SHUPLV�G LGHQWL®HU��
J|QHV�GDQV�OD�YRLH�GH�VLJQDOLVDWLRQ�GH�7/5��LQWHUIHURQ��,)1��FRPPH�UHVSRQVDEOH�GH�OD�PDODGLH��&HSHQGDQW��XQH�PDMRULW}�GHV�SDWLHQWV�UHVWH�VDQV
GLDJQRVWLF �J}Q}WLTXH �HW �O LPSRUWDQFH �UHODWLYH �GHV �GL}UHQWV �W\SHV �G ,)1 �GDQV �O LPPXQLW} �DQWL�YLUDOH �GX �V\VW|PH �QHUYHX[ �FHQWUDOH �HVW
LQFRPSO|WHPHQW �}OXFLG}H�

1RXV�DYRQV�LGHQWL®}�XQ�SDWLHQW�D\DQW�VRXHUW�G XQH�(+�DYHF�XQ�G}®FLW�DXWRVRPLTXH�U}FHVVLI�GX�U}FHSWHXU�GH�O LQWHUI}URQ�GH�W\SH����,)1$5����'H
ID{RQ�LQW}UHVVDQWH��OH�SDWLHQW�SU}VHQWH�XQH�ODUJH�G}O}WLRQ�KRPR]\JRWH�GDQV�OH�J|QH�,)1$5���TXL�FRGH�SRXU�XQH�GHV�GHX[�FKDLQHV�GX�U}FHSWHXU�GH
O LQWHUI}URQ�GH�W\SH����FRQGXLVDQW�v�OD�SHUWH�G XQH�SDUWLH�GH�O LQWURQ�����GH�OD�SDUWLH�FRGDQWH�GH�O H[RQ����HW�G XQH�SDUWLH�GX�� 875��&H�YDULDQW�Q HVW
UHWURXY}H�GDQV�DXFXQH�EDVH�GH�GRQQ}HV�SXEOLTXH�QL�GDQV�OD�FRKRUWH�GH�QRWUH�ODERUDWRLUH�FRPSUHQDQW�SOXV�GH������H[RPHV�

&H�PXWDQW�FRQGXLW�v�O H[SUHVVLRQ�G XQH�SURW}LQH�WURQTX}H�DYHF�H[SUHVVLRQ�QRUPDOH�v�OD�VXUIDFH�PDLV�TXL�HVW�LQFDSDEOH�G LQWHUDJLU�DYHF�7<.���'H
SOXV��OD�SKRVSKRU\ODWLRQ�GH�67$7��HW�GH�67$7��DSU|V�VWLPXODWLRQ�SDU�O LQWHUI}URQ�DOSKD�E�HVW�FRPSO|WHPHQW�DEROLH��DORUV�TX HOOH�HVW�FRQVHUY}H�SRXU
O LQWHUI}URQ�JDPPD�

1RXV�DYRQV�SU}F}GHPPHQW�UDSSRUW}�GHX[�SDWLHQWV�LVRO}V�DYHF�XQ�G}®FLW�DXWRVRPLTXH�U}FHVVLI��$5��HQ�,)1$5��D\DQW�FKDFXQ�VRXHUW�GH�U}DFWLRQV
V}Y|UHV�DSU|V�YDFFLQDWLRQ�SDU�GHV�YDFFLQV�YLYDQWV��525��5RXJHROH�2UHLOORQV�5XE}HRO�RX�®|YUH�MDXQH���1RWUH�SDWLHQW�G (+�G}®FLHQW�HQ�,)1$5��DYDLW
}W}�YDFFLQ}�SDU�OH�525��HW�DYDLW�SU}VHQW}�XQH�U}DFWLRQ�PRG}U}H���

$X �WRWDO� �OH �G}®FLW �$5 �HQ �,)1$5� �SU}GLVSRVH �v �O HQF}SKDOLWH �KHUS}WLTXH �HW �DX[ �U}DFWLRQV �V}Y|UHV �DX[ �YDFFLQV �YLYDQWV ��525 �HW �®|YUH �MDXQH �DX
PLQLPXP�� �DYHF�XQH�S}Q}WUDQFH�LQFRPSO|WH� �/HV�SDWLHQWV �SU}VHQWDQW �GHV�LQIHFWLRQV�YLUDOHV�V}Y|UHV�GRLYHQW �GRQF�~WUH�H[SORU}V�VXU �OH �SODQ
J}Q}WLTXH��&HWWH�G}FRXYHUWH�G XQ�SDWLHQW�D\DQW�HX�XQH�(+�DYHF�G}®FLW�HQ�,)1$5��VXJJ|UH�TXH�O DGGLWLRQ�G LQWHUI}URQ�DOSKD�RX�EHWD�LQ�YLYR��HQ�SOXV
GX�WUDLWHPHQW�SDU�$F\FORYLU��SRXUUDLW�~WUH�E}Q}®TXH�GDQV�OH�WUDLWHPHQW�GHV�SDWLHQWV�VRXUDQW�G HQF}SKDOLWH�KHUS}WLTXH�
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3DVFDOH�%(1/,$1

���������+\SHUWULJO\FmULGmPLHV�PDMHXUHV�GH�OxDGXOWH��,QWmUnW�GX�JmQRW\SDJH�PXOWLORFL�SRXU�O
LGHQWLzFDWLRQ�GHV
K\SHUFK\ORPLFURQmPLHV�h�KDXW�ULVTXH�PRUELGH��(WXGH�GxXQH�FRKRUWH�GH�����SDWLHQWV�

$XWHXUV��

3DVFDOH�%HQOLDQ���������/D�WLWLD�%RLGLQ�&HVFKLQL������1R}PLH�.OLSSHU�'LW�.XU]������)LRQD�'HVHXUH������)ORUHQFH�/HVRW������6DELQH�:DZU]\QLDN������-HDQ
0LFKHO�/HFHUI����

���(*,'��(XURSHDQ�*HQRPLF�,QVLWXWH�IRU�'LDEHWHV����805�&156��������8QLYHUVLW}�GH�/LOOH��/,//(��)UDQFH
���8�0��8QLW}�GH�0}GHFLQH�0RO}FXODLUH�GHV�0DODGLHV�0}WDEROLTXHV���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��&+8�GH�/LOOH��/,//(��)UDQFH
���(QGRFULQRORJLH�	�0DODGLHV�0}WDEROLTXHV��&+8�GH�/LOOH��/,//(��)UDQFH
���0}GHFLQH�,QWHUQH��&+8�GH�/LOOH��/,//(��)UDQFH
���8�0��8QLW}�GH�0}GHFLQH�0RO}FXODLUH�GHV�0DODGLHV�0}WDEROLTXHV���,QVWLWXW�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��8QLYHUVLW}�GH�/LOOH��/,//(��)UDQFH
���1XWULWLRQ�HW�$FWLYLW}�3K\VLTXH��,QVWLWXW�3DVWHXU�GH�/LOOH��/,//(��)UDQFH

0RWV�FOHIV���+\SHUFK\ORPLFURQ}PLH�)DPLOLDOH��+\SHUFK\ORPLFURQ}PLH�0XOWLIDFWRULHOOH��3DQFU}DWLWHV�$LJ�HV�HW�&KURQLTXHV��'\VOLSLG}PLHV�5DUHV
$WK}URJ|QHV�

5mVXPm��

,QWURGXFWLRQ

/HV�K\SHUWULJO\F}ULG}PLHV��+7*��PDMHXUHV�VRQW�G}®QLHV�FRPPH�DX�PRLQV�XQ�}SLVRGH�GH�7*�!����J�/��VHXLO�DX�GHOv�GXTXHO�O K\SHUFK\ORPLFURQ}PLH
FRQI|UH�XQ�KDXW�ULVTXH�SHUPDQHQW�GH�SDQFU}DWLWH�DLJ�H��(OOHV�SHXYHQW�~WUH�VSRUDGLTXHV��RX�PRQRJ}QLTXHV�U}FHVVLYHV���K\SHUFK\ORPLFURQ}PLHV
IDPLOLDOHV ��)&6�� �SDU �G}®FLW �FRPSOHW �GH �O XQ �GHV �J|QHV �PDMHXUV �GH �O DSSDUHLO �OLSRO\WLTXH� �RX �G K}U}GLW} �SVHXGR�GRPLQDQWH �RX �FRGRPLQDQWH ��
K\SHUFK\ORPLFURQ}PLHV�PXOWLIDFWRULHOOHV ��0&6��� �SDU �DOW}UDWLRQV�FRPSRVLWHV�GH�FHV�P~PHV�ORFL� �FRPELQ}HV�v�GHV�IDFWHXUV�HQGRJ|QHV��H[��
P}WDEROLTXHV��RX�H[RJ|QHV��H[���QXWULWLRQQHOV��IDYRULVDQWV��6L�OHV�)&6�VRQW�VXUWRXW�LQIDQWLOHV��OHV�0&6�V H[SULPHQW�FKH]�O DGXOWH��DYHF�XQ�ULVTXH
SU}GRPLQDQW �GH �SDQFU}DWLWHV �DLJ�HV ��3$� �U}FLGLYDQWHV �}YROXDQW �YHUV �OD �SDQFU}DWLWH �FKURQLTXH ��3&�� �GH �GLDE|WH �VHFRQGDLUH �HW �GH �PDODGLHV
FDUGLRYDVFXODLUHV��IRUWHPHQW�FRUU}O}V�DX�ULVTXH�G K\SHUFK\ORPLFURQ}PLH�

2EMHFWLIV

/HV�+7*�PDMHXUHV�SDU�)&6�UHO|YHQW�GHV�WK}UDSLHV�$51�DQWLVHQV�GH�O $32&���G}PRQWU}V�U}GXLUH�OHV�7*�VRXV�OH�VHXLO�GH����J�/��7RXWHIRLV��FHUWDLQV
SDWLHQWV�0&6�SRUWHXUV�G XQ�VXU�ULVTXH�J}Q}WLTXHPHQW�G}WHUPLQ}�}FKDSSHQW�DX[�FULW|UHV�DFWXHOV�G }OLJLELOLW}��/ REMHFWLI�}WDLW�G }YDOXHU�OD�SU}YDOHQFH
UHODWLYH�GHV�)&6�HW�0&6�SDU�DQDO\VH�PXOWLORFL�GHV�FRPSRVDQWV�GH�O DSSDUHLO�OLSRO\WLTXH��HW�OH�ULVTXH�PRUELGH�DVVRFL}��VXU�XQH�FRKRUWH�G DGXOWHV
DWWHLQWV�G +7*�PDMHXUH�

0mWKRGHV

6}TXHQ{DJH�FLEO}��FDSWXUH�+DORSOH[�$JLOHQW�,OOXPLQD��GHV�ORFL�PDMHXUV�GH�O DSSDUHLO�OLSRO\WLTXH���/3/��$32$���$32&���$32(��*3,+%3���/0)���HW�GH
ORFL�613V�PRGXODWHXUV�GX�ULVTXH�FDUGLRYDVFXODLUH�HW�SDQFU}DWLTXH���9DULDQW�FDOO���*HQVHDUFK�1*6��3KHQRV\VWHPV����GRQQ}HV�FOLQLFR�ELRORJLTXHV
DQDO\V}HV�FKH]�����DGXOWHV�+7*����+���)��xJ}V�GH����DQV�VXLYLV�SHQGDQW���v����DQV�

5mVXOWDWV

7URLV�JURXSHV�J}QRW\SLTXHV�VH�G}JDJHDLHQW����,��OHV�SRUWHXUV�GH�PXWDWLRQV�SDWKRJ|QHV�GH�O DSSDUHLO�OLSRO\WLTXH����������,,��OHV�SRUWHXUV�FRPSRVLWHV
GH�YDULDQWV�IRQFWLRQQHOV�v�ULVTXH�G +7*�������HW��,,,��OHV�QRQ�SRUWHXUV��������'DQV�OH�JURXSH��,��VHXOV���SDWLHQWV�������}WDLHQW�DWWHLQWV�GH�)&6�SDU
K}W}UR]\JRWLH�FRPSRVLWH��DORUV�TXH����SDWLHQWV�������GX�JURXSH��,,��}WDLHQW�SRUWHXUV�FRPSRVLWHV�GH�«��DOO|OHV�IRQFWLRQQHOV��/H�ULVTXH�SDQFU}DWLTXH
WRWDO�}WDLW�GH�����GDQV�OH�JURXSH��,��GH�����GDQV�OH�JURXSH��,,��HW�GH�����GDQV�OH�JURXSH��,,,���7RXWHIRLV��������������GHV�3$��FLEOH�GH�OD�SU}YHQWLRQ
SDU�$51�DQWL�$32&���VXUYHQDLHQW�GDQV�OHV�JURXSHV��,��HW��,,���'H�SOXV��OD�TXDVL�WRWDOLW}�GHV�PDODGLHV�FDUGLRYDVFXODLUHV�������HW�GHV�V\QGURPHV
P}WDEROLTXHV�������}WDLHQW�REVHUY}V�GDQV�OHV�JURXSHV��,��HW��,,���$�O RSSRV}��GX�JURXSH��,,,��VH�G}JDJHDLW�XQ�SUR®O�SDWLHQW�GL}UHQW���SOXV�I}PLQLQ�
PDMRULWDLUHPHQW�DWWHLQW�GH�3&��GRQW�O +7*�}WDLW�SOXV�PRG}U}H��7*�PD[������J�/��GDQV�XQ�FRQWH[WH�IDPLOLDO�G K\SHUOLSLG}PLH�FRPELQ}H�

&RQFOXVLRQ

'DQV �O +7* �GH �O DGXOWH� �OH �J}QRW\SDJH �PXOWLORFL �GH �O DSSDUHLO �OLSRO\WLTXH �D �LGHQWL®} �OD �TXDVL�WRWDOLW} �GHV �DGXOWHV �v �KDXW �ULVTXH �SDQFU}DWLTXH �HW
FDUGLRYDVFXODLUH�}OLJLEOHV�DX[�WK}UDSLHV�LQQRYDQWHV�

3LlFH�MRLQWH���$VVLVHV�*}Q}WLTXH������GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 1HVULQH�.(5.(1,

���������$QDO\VH�JmQmWLTXH�GX�V\QGURPH�GH�0LFUR�:DUEXUJ

$XWHXUV��

1HVULQH�.(5.(1,������0DKHU�.+$55$7������6DQD�.6285,���������)DRX]L�0$$=28/���������+HOD�%28'$%286������5LGKD�0
5$'���������0HGLKD�75$%(/6,
������

���/DERUDWRLUH�GH�J}Q}WLTXH�KXPDLQH��)DFXOW}�GH�P}GHFLQH�GH�7XQLV��8QLYHUVLW}�7XQLV�(O0DQDU��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GH�S}GLDWULH��+�SLWDO�/D�5DEWD��7XQLV��7XQLVLH

0RWV�FOHIV���5$%�*$3���V\QGURPH�GH�0LFUR�:DUEXUJ��PXWDWLRQ��V}TXHQ{DJH�G
H[RPH

5mVXPm��

,QWURGXFWLRQ��

/H�V\QGURPH�GH�0LFUR�:DUEXUJ��:$5%0��0,0����������HVW�XQ�WURXEOH�QHXURG}YHORSSHPHQWDO�TXL�VH�WUDQVPHW�VHORQ�OH�PRGH�DXWRVRPDO�U}FHVVLI�
FDUDFW}ULV}�SDU�XQH�DWWHLQWH�RFXODLUH��PLFURSKWDOPLH��PLFURFRUQ}H��FDWDUDFWH�ELODW}UDOH�FRQJ}QLWDOH���XQH�PLFURF}SKDOLH��XQH�G}®FLHQFH�LQWHOOHFWXHOOH
V}Y|UH��XQH�G\VSODVLH�FRUWLFDOH��XQH�DJ}Q}VLH�G\VJ}Q}VLH�GX�FRUSV�FDOOHX[�DLQVL�TX XQ�K\SRJRQDGLVPH�

'HV�PXWDWLRQV�GHV�J|QHV�5$%�*$3����T�������5$%�*$3����T�����5$%������S������HW�7%&�'������S����VRQW�UHVSRQVDEOHV�GH�FH�V\QGURPH��/H
5$%�*$3��HW�OH�5$%�*$3��FRGHQW�HQVHPEOH�SRXU�OH�FRPSOH[H�K}W}URGLP|UH�5$%�*$3�DFWLYDWHXU�GH�OD�5$%�*73DVH�

/ REMHFWLI�GH�FH�WUDYDLO�HVW�GH�U}DOLVHU�XQH�DQDO\VH�FOLQLTXH�HW�J}Q}WLTXH�GX�V\QGURPH�GH�0LFUR�:DUEXUJ�FKH]�XQH�IDPLOOH�WXQLVLHQQH�

3DWLHQWV�HW�PmWKRGHV��

(WXGH�FOLQLTXH�HW�J}Q}WLTXH��SDU�V}TXHQ{DJH�G H[RPH��FKH]�GHX[�IU|UHV�D\DQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQH�DJ}Q}VLH�GX�FRUSV�FDOOHX[�HW�XQH
DWWHLQWH�RFXODLUH�

5mVXOWDWV��

,O�V DJLW�GH�GHX[�IU|UHV�LVVXV�G XQ�PDULDJH�FRQVDQJXLQ�GH�VHFRQG�GHJU}��xJ}V�GH���HW����DQV�HW�DGUHVV}V�SRXU�FDWDUDFWH�ELODW}UDOH�FRQJ}QLWDOH�

/H�SUHPLHU�HQIDQW�DYDLW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��',��LVRO}H��HW�OH�GHX[L|PH�DYDLW��HQ�SOXV�GH�OD�',��XQH�PLFURF}SKDOLH�HW�GHV�WUDLWV�DXWLVWLTXHV�
/ ,50�F}U}EUDOH�D�U}Y}O}�XQH�K\GURF}SKDOLH�DYHF�XQH�DJ}Q}VLH�SDUWLHOOH�GX�FRUSV�FDOOHX[�FKH]�OH�SUHPLHU�HW�XQH�DJ}Q}VLH�SDUWLHOOH�GX�FRUSV�FDOOHX[
LVRO}H�FKH]�OH�GHX[L|PH��/ H[DPHQ�RSKWDOPRORJLTXH�D�REMHFWLY}�XQH�PLFURSKWDOPLH�DYHF�XQH�FDWDUDFWH�ELODW}UDOH�FRQJ}QLWDOH�FKH]�OHV�GHX[�HQIDQWV�

8QH�DQDO\VH�SDU�V}TXHQ{DJH�G H[RPH�D�SHUPLV�G LGHQWL®HU��FKH]�OHV�GHX[�IU|UHV��XQH�QRXYHOOH�PXWDWLRQ�v�O }WDW�KRPR]\JRWH�GX�J|QH�5$%�*$3�
�G}O}WLRQ�G XQH�EDVH�DX�QLYHDX�GH�O H[RQ����HQ�IDYHXU�GX�GLDJQRVWLF�GX�V\QGURPH�GH�0LFUR�:DUEXUJ��&HWWH�YDULDWLRQ��G}FDODQW�OH�FDGUH�GH�OHFWXUH�
WRXFKDQW�XQ�GRPDLQH�IRQFWLRQQHOOHPHQW�LPSRUWDQW�GH�OD�SURW}LQH�HW�SU}GLWH�FRPPH�SDWKRJ|QH�SDU�O DQDO\VH�LQ�VLOLFR��0XWDWLRQ�7DVWHU��0XW3UHG�LQGHO
HW�3URYHDQ��D�}W}�UHWURXY}H�v�O }WDW�K}W}UR]\JRWH�FKH]�OHV�SDUHQWV�

&RQFOXVLRQV��

/D�G}FRXYHUWH�G XQH�QRXYHOOH�PXWDWLRQ�GX�J|QH�5$3�*$3��SHUPHW�G }ODUJLU�OH�VSHFWUH�PXWDWLRQQHO�GH�FH�J|QH�VRXV�U}VHUYH�G XQH�FRQ®UPDWLRQ�SDU
DQDO\VH�IRQFWLRQQHOOH�

(Q�O DEVHQFH�G RULHQWDWLRQ�FOLQLTXH��OH�V}TXHQ{DJH�G H[RPH�SHUPHW�G }WDEOLU�OH�GLDJQRVWLF�PRO}FXODLUH�HW�G RULU�XQ�FRQVHLO �J}Q}WLTXH�DGDSW}�DX[
IDPLOOHV�FRQFHUQ}HV�

3LlFH�MRLQWH���$QDO\VH�J}Q}WLTXH�GX�V\QGURPH�GH�0LFUR�:DUEXUJ�GRF[



21&2*c1c7,48( 1DWKDOLH�7+(28�$1721

���������/D�3&5�GLJLWDOH�TXDQWLWDWLYH���XQH�WHFKQLTXH�GH�UHFKHUFKH�GHV�DPSOLzFDWLRQV�GHV�JlQHV�(*)5�HW�.5$6�DGDSWmH�DX[
SODWHIRUPHV�GH�JmQmWLTXH�VRPDWLTXH

$XWHXUV��

0RUJDQ�72851(������$JDWKH�+(5&(17������=RXELGD�%(15$+0281(������*HUPDLQ�*8,5$8'������.KDGLMD�5(%$+������&DWKHULQH�%2,/($8������-}U�PH
/$025,/������1DWKDOLH�7+(28�$1721����

���'}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�%LFKDW�$3+3��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��+�SLWDO�%LFKDW�$3+3��S��)UDQFH

0RWV�FOHIV���(*)5��.5$6��1&��DPSOL®FDWLRQ��3&5�GLJLWDOH

5mVXPm��

,QWURGXFWLRQ���/HV�WHFKQLTXHV�GH�1*6�SHUPHWWHQW�GH�UHFKHUFKHU�VLPXOWDQ}PHQW�SOXVLHXUV�DQRPDOLHV�J}Q}WLTXHV��GRQW�GHV�DPSOL®FDWLRQV�J}QLTXHV�
(Q�J}Q}WLTXH�VRPDWLTXH��OHV�SDQHOV�XWLOLV}V�OH�SOXV�VRXYHQW�VRQW�FLEO}V��HQ�WHFKQRORJLH�DPSOLFRQ��HW�QH�VRQW�SDV�WRXMRXUV�DGDSW}HV�v�OD�UHFKHUFKH�GX
1RPEUH�GH�&RSLHV��1&���,OV�Q}FHVVLWHQW�GRQF�XQH�WHFKQLTXH�GH�FRQ®UPDWLRQ��2U��LO�Q H[LVWH�SDV�HQ�URXWLQH�XQH�WHFKQLTXH�F\WRJ}Q}WLTXH�YDOLG}H�SRXU
WRXV�OHV�J|QHV�G LQW}U~WV��WHO�TXH�.5$6�HW�(*)5�

2EMHFWLI���9DOLGDWLRQ�SDU�3&5�GLJLWDOH��GG3&5��GH�OD�UHFKHUFKH�GHV�DPSOL®FDWLRQV�GHV�J|QHV�.5$6�HW�(*)5�G}WHFW}H�SDU�1*6�

0DWmULHO�HW�0mWKRGHV���(WXGH�U}WURVSHFWLYH�G XQH�FRKRUWH�PRQRFHQWULTXH�GH����SDWLHQWV��xJH�PR\HQ��������DQV�>�����@��DQDO\V}V�HQWUH������HW
�����v�O K�SLWDO�%LFKDW��&HWWH�FRKRUWH�FRPSUHQDLW����SDWLHQWV�D\DQW�XQ�FDQFHU�GX�SRXPRQ��.S��HW���DYHF�FDQFHU�GX�F�ORQ��.F���/ DQDO\VH�1*6
UHWURXYDLW����SDWLHQWV�D\DQW�XQH�VXVSLFLRQ�G DPSOL®FDWLRQ�GX�J|QH�.5$6�����.S�HW��.F��HW����D\DQW�XQH�VXVSLFLRQ�G DPSOL®FDWLRQ�GX�J|QH�(*)5����
.S �HW ��.F�� �'L[ �}FKDQWLOORQV ��.S�� �VDQV �PXWDWLRQ �QL �DPSOL®FDWLRQ �G}WHFW}HV �SDU �DQDO\VH �1*6� �RQW �VHUYL �GH �W}PRLQV �Q}JDWLIV �D®Q �G }WDEOLU �OH �VHXLO
G DPSOL®FDWLRQ��/D�GG3&5�D�}W}�U}DOLV}H�HQ�GRXEOH�VXU�FKDTXH�}FKDQWLOORQ�v�O DLGH�G XQH�VRQGH�FLEOH�VXU�OHV�J|QHV�(*)5��H[RQ���HW�.5$6��H[RQ����HW
G XQH�VRQGH�FLEODQW�FKDFXQ�GHV���J|QHV�GH�U}I}UHQFH���$6/�FKU����533���FKU����HW�()78'��FKU����SRXU�(*)5���,5$.��FKU�����533���HW�()78'��SRXU
.5$6��/H�1&�D�}W}�FDOFXO}�v�O DLGH�GX�ORJLFLHO�4XDQWD6RIW70��%LR5DG���/D�PR\HQQH�DULWKP}WLTXH�GX�1&�GX�J|QH�FLEOH�SDU�UDSSRUW�DX[���J|QHV�GH
U}I}UHQFH�D�}W}�FDOFXO}H�SRXU�REWHQLU�OH�1&�PR\HQ��1&P��GH�FKDTXH�SDWLHQW�

5mVXOWDWV �� �/ DQDO\VH �GHV ��� �W}PRLQV �Q}JDWLIV �}WDEOLW �XQ �1& �PR\HQ � �GH ���� �>�������@ �SRXU �OHV �J|QHV �.5$6 �HW �(*)5� �7RXWHV �OHV �DPSOL®FDWLRQV
REVHUY}HV �HQ �1*6 �VXU �OHV ��� �SDWLHQWV �RQW �}W} �FRQ®UP}HV �HQ �GG3&5� �/HV �WXPHXUV �DYHF �VXVSLFLRQ �G DPSOL®FDWLRQ �GH �.5$6 �HW �G (*)5 �PRQWUDLHQW
UHVSHFWLYHPHQW �GHV�YDOHXUV �GX�1&P�DOODQW �GH�����v ������HW �GH�����v ������ � �$ �SDUWLU �GH�FHV�DQDO\VHV� �QRXV�DYRQV�G}®QL �XQ�VHXLO �GH�SRVLWLYLW} �GH
O DPSOL®FDWLRQ�v�SDUWLU�GH���FRSLHV��1RWUH�DQDO\VH�D�SHUPLV�G LGHQWL®HU���JURXSHV�VXU�OD�EDVH�GX�1&P��8Q�JURXSH�IDLEOHPHQW�DPSOL®}����1&P���
FRPSUHQDQW �� �.5$6 �HW �� �(*)5 �HW �XQ �JURXSH �IRUWHPHQW �DPSOL®} ��1&P!�� �FRPSUHQDQW �� �.5$6 �HW ��� �(*)5� �'H �SOXV� �QRXV �DYRQV �REVHUY} �OD �FR�
H[LVWHQFH�G XQH�PXWDWLRQ�.5$6 �DFWLYDWULFH�GDQV�����GHV�.S�D\DQW�XQH�DPSOL®FDWLRQ�.5$6 �HW �G XQH�PXWDWLRQ�DFWLYDWULFH�(*)5 �GDQV�����GHV�.S
DYHF �DPSOL®FDWLRQ �(*)5� �&HWWH �FR�H[LVWHQFH �Q D �SDV �}W} �UHWURXY}H �GDQV �OHV �FDQFHUV �GX �F�ORQ �R� �FHV �}Y|QHPHQWV �SRXUUDLHQW �~WUH �PXWXHOOHPHQW
H[FOXVLIV�

&RQFOXVLRQ �� �/D�GG3&5�HVW�XQH�P}WKRGH�VLPSOH�GH�FRQ®UPDWLRQ�G XQH�DPSOL®FDWLRQ�J}QLTXH�HQ�O DEVHQFH�G RXWLOV�F\WRJ}Q}WLTXHV�GLVSRQLEOHV�HQ
URXWLQH �'H �SOXV� �HOOH �RUH �OD �SRVVLELOLW} �GH �G}WHUPLQHU �TXDQWLWDWLYHPHQW �OH �QRPEUH �GH �FRSLH �GX �J|QH �G LQW}U~W �HW �GH �SRXYRLU �~WUH �IDFLOHPHQW
DSSOLTX}H�v�GH�QRPEUHX[�DXWUHV�J|QHV�FLEOHV�
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���������$VVRFLDWLRQ�GHV�SV\�HQ�JmQmWLTXH

$XWHXUV��

6\OYLH�)285'5,12<������.DUHQ�+(51$1'(=������(YD�72866$,17����

���J}Q}WLTXH�P}GLFDOH��+�SLWDO�)HPPH�0|UH�(QIDQW�JURXSHPHQW�KRVSLWDOLHU�(VW��/\RQ��)UDQFH
���&$036��&$036��3DULV��)UDQFH
���J}Q}WLTXH�P}GLFDOH��FKX�3HOOHJULQ��%RUGHDX[��)UDQFH

0RWV�FOHIV���SV\FKRORJLH�J}Q}WLTXH��DVVRFLDWLRQ

5mVXPm��

1RXV�VRXKDLWRQV�SU}VHQWHU�QRWUH�MHXQH�DVVRFLDWLRQ�GHV�e�SV\�HQ�J}Q}WLTXH�l�

&HWWH�DVVRFLDWLRQ�D�YX�OH�MRXU�HQ������PDLV�FHOD�IDLW�G}Mv�ORQJWHPSV�TXH�GHV�SV\FKRORJXHV��SV\FKLDWUHV�
SV\FKRWK}UDSHXWHV�WUDYDLOODQW�GDQV�OHV�VHUYLFHV�GH�J}Q}WLTXH�}FKDQJHQW�HW�WHQWHQW�GH�VH�U}XQLU��7RXW�HVW
SDUWL�G XQH�GHPDQGH���DLGHU�OH�&ROO|JH�GHV�(QVHLJQDQWV�HW�3UDWLFLHQV�GH�*}Q}WLTXH�0}GLFDOH�HW�GH�OD�6RFL}W}
)UDQ{DLVH �GH �*}Q}WLTXH �+XPDLQH �v �SURSRVHU �GHV �5HFRPPDQGDWLRQV � �D®Q �GH �IDYRULVHU �O HPEDXFKH �GH
SV\FKRORJXHV �GDQV �OHV �VHUYLFHV �GH �J}Q}WLTXH� �$ �O }SRTXH� �DYDLHQW �}W} �LGHQWL®}V �� �JUDQGV �GRPDLQHV
SRVVLEOHV �G LQWHUYHQWLRQ �GX �SV\FKRORJXH ��

D�OHV�}YDOXDWLRQV�SV\FKRORJLTXHV�GX�G}YHORSSHPHQW�HW�GX�FRPSRUWHPHQW�G XQ�SDWLHQW

D�O DFFRPSDJQHPHQW�SV\FKRORJLTXH�GHV�SDWLHQWV�HW�GH�OHXU�IDPLOOH

����������������D�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQW�GDQV�OH�FDGUH�G XQ�GLDJQRVWLF�J}Q}WLTXH�SU}V\PSWRPDWLTXH

1RV�SUHPLHUV�}FKDQJHV�HQWUH�SV\�HQ�J}Q}WLTXH�VH�VRQW�IDLW�SDU�XQ�IRUXP�����PDLOV�}FKDQJ}V�HQ�������
���PDLOV�}FKDQJ}V�HQ�����������PDLOV�}FKDQJ}V�HQ�����������PDLOV�}FKDQJ}V�HQ������

& HVW�ELHQ�SRXU�IRUPDOLVHU�OHV�FKRVHV�HW�DXVVL�OHV�UHQGUH�SOXV�YLVLEOH�v�O HQVHPEOH�GHV�SDUWHQDLUHV�SRVVLEOHV�� �P}GHFLQV��DVVRFLDWLRQV¤�TXH
O DVVRFLDWLRQ�D�}W}�FU}}��&DU�QRXV�QRXV�VRPPHV�UHQGX�FRPSWH�TXH�ELHQ�TXH�QRWUH�WUDYDLO�VRLW�UHFRQQX�DX�VHLQ�GHV�VHUYLFHV�P}GLFDX[��GHV�XQLW}V�GH
UHFKHUFKH�RX�GHV�DVVRFLDWLRQV�QRXV�}WLRQV�VRXYHQW�LVRO}V��&HWWH�DVVRFLDWLRQ�D�GRQF�SRXU�REMHFWLIV�SULQFLSDX[�

�'H�IDYRULVHU�OHV�}FKDQJHV�HQWUH�OHV�3V\�WUDYDLOODQW�GDQV�OHV�VHUYLFHV�GH�J}Q}WLTXH�RX�,QW}UHVV}V�SDU�OD�*}Q}WLTXH�

��' DP}OLRUHU�OD�YLVLELOLW}�GH�FHV�SURIHVVLRQV�DX�VHLQ�GX�PLOLHX�P}GLFDO�GH�OD�*}Q}WLTXH�

/HV�GL}UHQWHV�DFWLYLW}V�GH�O DVVRFLDWLRQ�SHXYHQW�FRQFHUQHU��

��'HV�U}XQLRQV�G
DGK}UHQWV�SRXU�}FKDQJHU�DXWRXU�GHV�GL}UHQWV�GRPDLQHV�G
DSSOLFDWLRQ�GH�OD�J}Q}WLTXH�P}GLFDOH��DGXOWH�HQIDQW��'LDJQRVWLTXH�3U}�
1DWDO��'31���'LDJQRVWLTXH�3U}�

6\PSWRPDWLTXH��'36���H[SHUWLVH�GLDJQRVWLTXH��FRQVHLO�J}Q}WLTXH�����FRQFHUQDQW�WRXV�W\SHV�GH�SDWKRORJLHV�G
RULJLQH�J}Q}WLTXH

� �/D �GLXVLRQ �G
LQIRUPDWLRQ �DX[ �DGK}UHQWV �FRQFHUQDQW �O
RUJDQLVDWLRQ �GH �U}XQLRQV� �VDORQV� �FRQJU|V� �FROORTXHV��� �YLVDQW �v �DFWXDOLVHU �OHXUV
FRQQDLVVDQFHV�HQ�PDWL|UH�G
DFFRPSDJQHPHQW�GHV�SDWLHQWV�HW�GH�OHXUV�IDPLOOHV�FRQFHUQ}V�SDU�OD�PDODGLH�G
RULJLQH�J}Q}WLTXH�HW�RX�OH�KDQGLFDS
TX
HOOH�HQWUD�QH

��/D�GLXVLRQ�G
LQIRUPDWLRQV��VRXV�WRXWHV�VHV�IRUPHV��DXSU|V�GHV�SURIHVVLRQQHOV�GH�VDQW}��GHV�IDPLOOHV��GHV�DVVRFLDWLRQV�GH�SDWLHQWV�HW�GX�SXEOLF�VXU
OHV�PDODGLHV�J}Q}WLTXHV

��/D�SURGXFWLRQ�}YHQWXHOOH�G
}FULWV�v�YLV}H�LQIRUPDWLYH��EXOOHWLQV��SODTXHWWH��DUWLFOH�����HW�RX�VFLHQWL®TXH

��/D�FROODERUDWLRQ�DYHF�OHV�VRFL}W}V�VFLHQWL®TXHV�LPSOLTX}HV�GDQV�OD�*}Q}WLTXH�HQ�)UDQFH�HW�GDQV�OH�PRQGH

��/ DP}OLRUDWLRQ�GH�OD�SULVH�HQ�FKDUJH�GHV�SHUVRQQHV�DWWHLQWHV�GH�PDODGLH�J}Q}WLTXH

�
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���������'HV�YDULDQWV�SDWKRJlQHV�EL�DOOmOLTXHV�GX�JlQH�FRGDQW�SRXU�OD�ODQRVWmURO�V\QWKDVH��/66���LPSOLTXmH�GDQV�OD�ELRV\QWKlVH
GX�FKROHVWmURO��VRQW�UHVSRQVDEOHV�GxXQ�V\QGURPH�QHXURHFWRGHUPLTXH�UDUH�DVVRFLDQW�DORSmFLH�HW�GmzFLHQFH�LQWHOOHFWXHOOH�

$XWHXUV��

7KRPDV�%HVQDUG���������1DWDFKD�6ORERGD������$OLFH�*ROGHQEHUJ������6}EDVWLHQ�.�U\���������%HQMDPLQ�&RJQ}���������)ORUD�%UHKHUHW������(YD�7URFKX�����
6RO|QH�&RQUDG������0DULH�9LQFHQW���������:DOOLG�'HE���������;DYLHU�%DOJXHULH������6}EDVWLHQ�%DUEDURW������*HQHYL|YH�%DXMDW������7DZIHJ�%HQ�2PUDQ
�����$QQH�&ODLUH�%XUV]WHMQ������9LUJLQLH�&DUPLJQDF�����������$OH[DQGUH�'DWWD�������$OLQH�'HOLJQL|UHV�������/DXUHQFH�)DLYUH�����������%HWW\�*DUGLH�����
����-HDQ�/RXLV�*X}DQW������3DXO�.XHQW]�����������0DULRQ�/HQJOHW����������0DULH�&}FLOH�1DVVRJQH�������9LQFHQW�5DPDHNHUV�������5KRQGD�6FKQXU������
<XH�6L�������(ULQ�7RUWL�������-XOLHQ�7K}YHQRQ�������3LHUUH�9DEUHV�����������/LRQHO�9DQ�0DOGHUJHP�����������'RURWKHD�:DQG�������$UQDXG�:LHGHPDQQ
������%HUWUDQG�&DULRX����������5LFKDUG�5HGRQ������$QWRQLQ�/DPD]L|UH�������)UDQ{RLV�)HLOOHW�������6W}SKDQH�%}]LHDX���������%HUWUDQG�,VLGRU�������

���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���/
LQVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH
���,16(50��805B�����1XWULWLRQ�*HQHWLFV�(QYLURQPHQWDO�5LVN�([SRVXUH�DQG�5HIHUHQFH�&HQWUH�RI�,QERUQ�0HWDEROLVP�'LVHDVHV��8QLYHUVLW\�RI�/RUUDLQH
DQG�8QLYHUVLW\�+RVSLWDO�&HQWUH�RI�1DQF\��&+58�1DQF\���1DQF\��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��5RXHQ�8QLYHUVLW\�+RVSLWDO��5RXHQ��)UDQFH
���'HSDUWPHQW�RI�'HUPDWRORJ\��8QLYHUVLW\�+RVSLWDO�&HQWHU�RI�5RXHQ��5RXHQ��)UDQFH
���'HSDUWPHQW�RI�'HUPDWRORJ\��&+8�1DQWHV��1DQWHV��)UDQFH
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��,16(50�805�������3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}�8QLYHUVLW\��,0$*,1(�,QVWLWXWH��1HFNHU�(QIDQWV�0DODGHV
+RVSLWDO��3DULV��)UDQFH
���6HFWLRQ�RI�&OLQLFDO�DQG�0HWDEROLF�*HQHWLFV��'HSDUWPHQW�RI�3HGLDWULFV��+DPDG�0HGLFDO�&RUSRUDWLRQ��'RKD��4DWDU
���'HUPDWRORJ\�GHSDUWPHQW��+�SLWDO�%UDERLV��9DQG�XYUH�/|V�1DQF\��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O
(VW��)+8�75$16/$'��&+8�'LMRQ�
'LMRQ��)UDQFH
����805�,QVHUP������*$'�7HDP��*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULF�1HXURORJ\�DQG�'HYHORSPHQWDO�0HGLFLQH��8QLYHUVLW\�RI�%DVHO�&KLOGUHQ
V�+RVSLWDO��%DVHO��)UDQFH
����+�SLWDO�%UHWDJQH�$WODQWLTXH��6HUYLFH�GH�3}GLDWULH��&+�$XUD\�9DQQHV��9DQQHV��)UDQFH
����(FROH�3UDWLTXH�GHV�+DXWHV��(3+(���36/�UHVHDUFK�8QLYHUVLW\��3DULV��)UDQFH
����*}Q}WLTXH�%LRORJLTXH��3&%LR���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
����(FROH�3UDWLTXH�GHV�+DXWHV��(3+(��36/�UHVHDUFK�8QLYHUVLW\��3DULH��)UDQFH
����3HGLDWULF�1HXURORJ\�8QLW��&OLQLTXHV�8QLYHUVLWDLUHV�6DLQW�/XF��8&/��%UXVVHOV��%HOJLTXH
����&HQWHU�RI�$XWLVP�DQG�'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\�+RVSLWDO�/L|JH��/L|JH��%HOJLTXH
������*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
����&HQWUH�GH�*}Q}WLTXH��+�SLWDO�&RXSOH�(QIDQW��&+8�GH�*UHQREOH�$OSHV��/D�7URQFKH��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�KXPDLQH��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��%HVDQ{RQ��)UDQFH
����,QWHJUDWLYH�DQG�&RJQLWLYH�1HXURVFLHQFHV�5HVHDUFK�8QLW�($�����8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��%HVDQ{RQ��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULF�1HXURORJ\�DQG�'HYHORSPHQWDO�0HGLFLQH��8QLYHUVLW\�RI�%DVHO�&KLOGUHQ
V�+RVSLWDO��%DVHO��6XLVVH
����805B6����1XWULWLRQ�*HQHWLFV�(QYLURQPHQWDO�5LVN�([SRVXUH�DQG�5HIHUHQFH�&HQWUH�RI�,QERUQ�0HWDEROLVP�'LVHDVHV��8QLYHUVLW\�RI�/RUUDLQH�DQG
8QLYHUVLW\�+RVSLWDO�&HQWUH�RI�1DQF\��&+58�1DQF\���1DQF\��)UDQFH
����'HSDUWPHQW�RI�(QGRFULQRORJ\��&+8�1DQWHV��1DQWHV��)UDQFH
����/DERUDWRU\�RI�0DVV�6SHFWURPHWU\��,16(50�(5/�������&156�805������/%0��6RUERQQH��/DERUDWRU\�RI�0DVV�6SHFWURPHWU\��,16(50�(5/������
&156�805������/%0��6RUERQQH��3DULV��)UDQFH

0RWV�FOHIV���/66��DORS}FLH��G}®FLHQFH�LQWHOOHFWXHOOH��ELRV\QWK|VH�GX�FKROHVW}URO��HQF}SKDORSDWKLH�}SLOHSWLTXH�SU}FRFH

5mVXPm��

/H�V\QGURPH�$305��DORSHFLD�ZLWK�PHQWDO�UHWDUGDWLRQ�20,0���������HVW�XQ�V\QGURPH�QHXURHFWRGHUPLTXH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH
U}FHVVLYH�VH�FDUDFW}ULVDQW �SDU �XQH�K\SRWULFKRVH�HW �XQH�G}®FLHQFH�LQWHOOHFWXHOOH ��',� �RX�XQ�UHWDUG�GX�G}YHORSSHPHQW�SV\FKRPRWHXU� �YRLUH�SDUIRLV
XQH�HQF}SKDORSDWKLH�}SLOHSWLTXH�SU}FRFH�

'DQV�OH�FDGUH�G XQH�}WXGH�FROODERUDWLYH�LQWHUQDWLRQDOH�PXOWLFHQWULTXH��QRXV�DYRQV�LGHQWL®}�GHV�YDULDQWV�SDWKRJ|QHV�EL�DOO}OLTXHV�GDQV�OH�J|QH�/66
FRGDQW�SRXU�OD�ODQRVW}URO�V\QWKDVH��HQ]\PH�GH�OD�YRLH�GH�ELRV\QWK|VH�GX�FKROHVW}URO�FKH]����LQGLYLGXV�DWWHLQWV�GX�V\QGURPH�$305�

1RWUH�}WXGH�D�PLV�HQ�}YLGHQFH�O LPSOLFDWLRQ�GH�YDULDQWV�SDWKRJ|QHV�GDQV�/66�FKH]����SDWLHQWV�$305�DX�VHLQ�GH�VHSW�IDPLOOHV��3RXU�O XQH�G HQWUH
HOOHV��QRXV�Q DYRQV�SX�PHWWUH�HQ�}YLGHQFH�TX XQ�VHXO�YDULDQW�SDWKRJ|QH�K}ULW}H�GH�OD�P|UH��(Q�UHYDQFKH�O }WXGH�$51�D�SHUPLV�GH�PRQWUHU�XQ
G}V}TXLOLEUH�DOO}OLTXH�FKH]�OH�S|UH�HW�O HQIDQW�VXJJ}UDQW�XQ�VHFRQG�}Y}QHPHQW�

3DUPL �OHV ��� �YDULDQWV �SDWKRJ|QHV �LGHQWL®}V� �VHSW �VRQW �GHV �IDX[�VHQV� �GHX[ �LQGXLVHQW �GHV �FRGRQV �VWRS �SU}PDWXU}V �HW �GHX[ �DHFWHQW �O }SLVVDJH�
/ HHW�G}O}W|UH�GH�FHV�GHUQLHUV�D�}W}�FRQ®UP}�SDU�DQDO\VH�GHV�WUDQVFULWV�VXU�SU}O|YHPHQWV�VDQJXLQV�RX�SDU�PLQLJ|QHV�

�

%LHQ�TXH�OD�ODQRVW}URO�V\QWKDVH�VRLW�XQH�GHV�HQ]\PHV�FO}V�GH�OD�YRLH�GH�ELRV\QWK|VH�GX�FKROHVW}URO��HQ�FRQGXLVDQW�v�OD�F\FOLVDWLRQ�GX��6������
R[LGRVTXDOHQH�HQ�ODQRVWHURO��QRXV�Q DYRQV�SX�U}Y}OHU�v�FH�MRXU�G DQRPDOLH�QRWDEOH�GDQV�OD�TXDQWL®FDWLRQ�GX�FKROHVW}URO�HW�GH�VHV�SU}FXUVHXUV�FKH]
OHV�SDWLHQWV�GH�OD�FRKRUWH�WHVW}V�

�



(Q�FRQFOXVLRQ��QRV�GRQQ}HV�RQW�SHUPLV�G LGHQWL®HU�XQH�QRXYHOOH�SDWKRORJLH�HQ�OLHQ�DYHF�OD�ELRV\QWK|VH�GX�FKROHVW}URO�HW�GH�U}Y}OHU�/66�FRPPH�OH
J|QH�PDMHXU�GX�V\QGURPH�QHXURHFWRGHUPLTXH�$305�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $XURUH�*DUGH

���������656)����QRXYHDX�JlQH�FDQGLGDW�SRXU�IRUPH�V\QGURPLTXH�GH�WURXEOH�GX�QHXURGmYHORSSHPHQW

$XWHXUV��

$XURUH�*DUGH���������)UHGHULF�7UDQ�0DX�7KHP������&KULVWRSKH�3KLOLSSH������%HWK�+XGVRQ������$UQROG�0XQQLFK���������&ODXGH�%HVPRQG������.LPEHUO\
1XJHQW������(OL]DEHWK�5RHGHU������&RXUWQH\�)UHQFK������/XF\�5D\PRQG������$QQH�6RSKLH�'HQQRP}�3LFKRQ������$QJH�/LQH�%UXHO������$UWKXU�6RUOLQ����
����6}EDVWLHQ�0RXWWRQ���������&KULVWHO�7KDXYLQ�5RELQHW���������/DXUHQFH�)DLYUH���������$QWRQLR�9LWREHOOR����

���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��)+8�75$16/$'��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805�����*$'��*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH��'LMRQ��)UDQFH
���*HQH'[��*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���,16(50�805������,QVWLWXW�,PDJLQH��8QLYHUVLW}�3DULV�'HVFDUWHV��3DULV��)UDQFH
���'HSDUWPHQWV�RI�3HGLDWULFV�DQG�0ROHFXODU�DQG�+XPDQ�*HQHWLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��6DQ�$QWRQLR��(WDWV�8QLV
���'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��8QLYHUVLW\�RI�&DPEULGJH��&DPEULGJH��5R\DXPH�8QL

0RWV�FOHIV���QHXURG}YHORSSHPHQW��656)���J|QH�FDQGLGDW

5mVXPm��

,QWURGXFWLRQ� �/ }SLVVDJH�GH�O $51�PHVVDJHU�MRXH�XQ�U�OH�LPSRUWDQW�GDQV�OH�G}YHORSSHPHQW�HW�OD�GL}UHQFLDWLRQ�FHOOXODLUH� �&H�SK}QRP|QH�D�OLHX
GDQV�OHV�VSOLFHRVRPHV��SDUWLFXOHV�FRPSOH[HV�TXL�VH�FRPSRVHQW�GH�O HQVHPEOH�GHV�SHWLWHV�ULERQXFO}RSURW}LQHV�QXFO}DLUHV��VQ513��HW�GH�SURW}LQHV
QRQ�VQ513��656)���DXVVL�FRQQXH�VRXV�OH�QRP�GH�$6)�6)���HVW�XQH�SURW}LQH�QRQ�VQ513�IRUWHPHQW�FRQVHUY}H�VXU�OH�SODQ�SK\ORJ}Q}WLTXH��TXL
DSSDUWLHQW�v�OD�IDPLOOH�65��GRPDLQH�ULFKH�HQ�VHULQH�DUJLQLQH���&RPSUHQDQW���GRPDLQHV�550��51$�UHFRJQLWLRQ�PRWLI��FDSDEOHV�GH�UHFRQQD�WUH�O $51
PHVVDJHU��HOOH�UHSU}VHQWH�XQ�LPSRUWDQW�U}JXODWHXU�GH�O }SLVVDJH�FRQVWLWXWLI�HW�DOWHUQDWLI���'HV�YDULDWLRQV�GX�J|QH�656)��RQW�G}Mv�}W}�G}FULWHV�HQ
RQFRJ}Q}WLTXH�VRPDWLTXH�GDQV�SOXVLHXUV�WXPHXUV�KXPDLQHV��QRWDPPHQW�GDQV�OH�FDQFHU�GX�VHLQ��SURYRTXDQW�XQH�DXWRU}JXODWLRQ�SRVLWLYH�GH�VRQ
H[SUHVVLRQ� �&HSHQGDQW� �OHV �HHWV �GH �YDULDWLRQV �JHUPLQDOHV �SDWKRJ|QHV �GX �J|QH �656)� �Q RQW �HQFRUH �MDPDLV �}W} �G}FULWV �HQ �J}Q}WLTXH
FRQVWLWXWLRQQHOOH� �QRWDPPHQW �GDQV �OHV �DQRPDOLHV �QHXURG}YHORSSHPHQWDOHV�

3DWLHQWV �HW �0mWKRGHV �� �3DU �V}TXHQ{DJH �G H[RPH� �QRXV �DYRQV �LGHQWL®} �XQH �YDULDWLRQ �WURQTXDQWH �GX �J|QH �656)� ��S�6HU���7USIV��� �v �O }WDW
K}W}UR]\JRWH�FKH]�XQ�SDWLHQW�SU}VHQWDQW�GHV�DQRPDOLHV�QHXURG}YHORSSHPHQWDOHV��UHWDUG�GH�G}YHORSSHPHQW�HW�G}®FLHQFH�LQWHOOHFWXHOOH��DVVRFL}HV�v
GHV�SDUWLFXODULW}V�IDFLDOHV�HW�GHV�DQRPDOLHV�VTXHOHWWLTXHV��$SU|V�VRXPLVVLRQ�VXU�OD�SODWHIRUPH�GH�SDUWDJHV�GH�GRQQ}HV�*HQH0DWFKHU��QRXV�DYRQV
FROOHFW}�OHV�GRQQ}HV�GH�WURLV�SDWLHQWV�VXSSO}PHQWDLUHV�SRUWHXUV�G XQH�YDULDWLRQ�GH�FH�J|QH�

5mVXOWDWV���/HV���YDULDWLRQV�GX�J|QH�656)��LQFOXHQW���YDULDWLRQV�WURQTXDQWHV��S�6HU���7USIV���HW�S�*O\�����HW���YDULDQWV�IDX[�VHQV��S�9DO���0HW
HW�S�*O\��9DO��ORFDOLV}HV�GDQV�OHV�GRPDLQHV�550��7URLV�YDULDWLRQV�VRQW�VSRUDGLTXHV��OD�V}JU}JDWLRQ�SDUHQWDOH�Q D�SDV�SX�~WUH�U}DOLV}H�SRXU�OD
YDULDWLRQ �S�6HU���7USIV���� �/HV �SDWLHQWV �VRQW �� �®OOHV �HW �� �JDU{RQV� �DYHF �XQ �xJH �P}GLDQ �DX �GHUQLHU �VXLYL �GH ���� �DQV� �/HXU �SK}QRW\SH�LQFOXW �XQH
G}WUHVVH�UHVSLUDWRLUH�v�OD�QDLVVDQFH��������XQH�DWWHLQWH�FDUGLDTXH��������GHV�PDOIRUPDWLRQV�F}U}EUDOHV��������XQH�DWWHLQWH�SXOPRQDLUH��������GHV
DQRPDOLHV�VTXHOHWWLTXHV��������XQ�UHWDUG�GH�G}YHORSSHPHQW���������SU}GRPLQDQW�VXU�OH�ODQJDJH��HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW�v�W\SH�GH�FULVHV�GH
FRO|UH�HW�RX�GH�VW}U}RW\SLHV��������/HV�GHX[�JDU{RQV�RQW�SU}VHQW}�XQH�FU\SWRUFKLGLH�

&RQFOXVLRQ���1RXV�G}FULYRQV�OH�SK}QRW\SH�GH���SDWLHQWV�SU}VHQWDQW�XQH�DWWHLQWH�FOLQLTXH�SURFKH�HW�SRUWHXUV�GH�YDULDWLRQV�K}W}UR]\JRWHV�GX�J|QH
656)���/ DMRXW�GH�SDWLHQWV�VXSSO}PHQWDLUHV�DYHF�DQRPDOLHV�QHXURG}YHORSSHPHQWDOHV�HW�SRUWHXUV�GH�YDULDWLRQV�GH�FH�J|QH��GH�P~PH�TXH�GHV�WHVWV
IRQFWLRQQHOV�YLVDQW�v�PHWWUH�HQ�}YLGHQFH�GHV�G}IDXWV�SRWHQWLHOV�G }SLVVDJH��QRXV�SHUPHWWUDLW�GH�FRQFOXUH�TXDQW�v�VRQ�LPSOLFDWLRQ�GDQV�FH�VSHFWUH
GH�PDODGLHV�GX�QHXURG}YHORSSHPHQW�
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VDUDK�EHUUDGD

���������W\URVLQmPLH��mWXGH�GH�FDV�HW�UHYXH�GH�OD�OLWWmUDWXUH

$XWHXUV��

VDUDK�EHUUDGD������IDWHP�]DKHUD�2XWDWWDOHE������-DEUDQ�*KL]ODQ������QDGLD�6HUEDWL������+LQG�'HKEL�������

���VHUYLFH�GH�J}Q}WLTXH�P}GLFDO���&+8�&DVDEODQFD��FDVDEODQFD��0DURF
���ODERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�HW�SKDUPDFLH�&DVDEODQFD���)DFXOW}�GH�0}GHFLQH�HW�GH�SKDUPDFLH
&DVDEODQFD��FDVDEODQFD��0DURF

0RWV�FOHIV���W\URVLQHPLH��DXWRVRPLTXH�U}FHVVLYH��FRQVHLO�J}Q}WLTXH�

5mVXPm��

�����������������������������������������������������������7\URVLQmPLH���mWXGH�GH�FDV�HW�UHYX�GH�OD�OLWWmUDWXUH

%HUUDGD��6DUDK���2XWDOHE�)DWHP]DKUD���-DEUDQH�*KL]ODQ���6HUEDWL�1DGLD���'HKEL�+LQG����

��/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDO�&+8�,%1�52&+'�&DVDEODQFD�0DURF

��/DERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�0RO}FXODLUH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�&DVDEODQFD�8QLYHUVLW}�+DVVDQ�,,�&DVDEODQFD�0DURF

������/D�W\URVLQ}PLH�HVW�XQH�PDODGLH�GX�P}WDEROLVPH�v�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��GX�v�XQ�G}IDXW�GX�FDWDEROLVPH�GHV�DFLGHV�DPLQ}V�GH
OD�W\URVLQH��,O�H[LVWH���W\SHV��W\SH�,�OH�SOXV�V}Y|UH��W\SH��,,�HW�W\SH�,,,�

'DQV�OD�W\URVLQ}PLH�GH�W\SH�,��OH�J|QH�LPSOLTX}H�FRGH�SRXU��OH�IXPDU\ODF}WRDF}WDWH�K\GURODVH��)$+��ORFDOLV}�DX�FKURPRVRPH����HQ�SRVLWLRQ�T���
T��� �/D �PXWDWLRQ�GX�J|QH�FRGDQW �SRXU �OD �W\URVLQH�DPLQRWUDQVI}UDVH��7$7� �� �ORFDOLV} �DX�FKURPRVRPH����HQ�SRVLWLRQ�T����� �SURYRTXH�XQH
WK\URVHQHPLH�GH�W\SH�,,��(W�SRXU�/D�W\URVLQ}PLH�GH�W\SH�,,,��OH�J|QH�LPSOLTX}�HVW�OH�+3'�FRGH��SRXU�OH���K\GUR[\SKHQ\OS\UXYDWH�GLR[\J}QDVH�ORFDOLV}
VXU���T���T�������������������������������������������������������������������������������������������������

1RWUH�WUDYDLO�HVW�XQH�}WXGH�U}WURVSHFWLYH�LQW}UHVVDQW���FDV�GH�W\URVLQ}PLH�VXLYLH�HQ�FRQVXOWDWLRQ�GH�J}Q}WLTXH�P}GLFDOH�GX�&+8�&DVDEODQFD��/H�EXW
GH�QRWUH�WUDYDLO�HVW�GH�SU}VHQWHU�OH�SUR®O�FOLQLTXH�HW�J}Q}WLTXH�GH�OD�W\URVLQ}PLH�

��1RXV�UDSSRUWDQW���FDV�GH�W\URVLQ}PLH��R��XQ�FRQVHLO�J}Q}WLTXH�D�}W}�U}DOLV}�FKH]�OD�IDPLOOH��QRXV�DYRQV�v�G}FULUH��

��&DV�1��LO�V DJLW�G XQH�IDPLOOH�FRQVDQJXLQH�DX��HU�GHJU}�DYHF���HQIDQWV�®OOHV�YLYDQWHV��HW���JDU{RQV�G}F}G}V��VXLWH�v�OD�W\URVLQ}PLH��8Q�IU|UH�DYHF
XQH�PRUW�I�WDO�LQ�XWHUR��0),8���XQ�EHDX�IU|UH�G}F}G}�v���DQV�SRXU�XQ�SUREO|PH�U}QDO��/ }WXGH�J}Q}WLTXH�FKH]�OHV�IUDWULHV�HVW�HQ�FRXUV�

��&DV�1���SDUHQWV��G XQ�QRXUULVVRQ�G}F}G}V�v����PRLV�G XQH�W\URVLQ}PLH��LVVX�G XQ�PDULDJH�QRQ�FRQVDQJXLQ��/H�QRXUULVVRQ�SU}VHQW��XQ�UHWDUG
SV\FKRPRWHXU�HW�VWDWXUR�SRQG}UDO�DYHF�XQH�VFROLRVH�YHUW}EUDOHV��HW�TXL�G}YHORSSH�XQH�K}SDWRP}JDOLH�v�O xJH�G XQ�DQ��/H�ELODQ�D�REMHFWLY}�XQH
W\URVLQ}PLH�GH�W\SH�,��O }WXGH�J}Q}WLTXH�Q D�SDV�SX�~WUH�U}DOLV}�YX�OH�G}F|V�SU}FRFH�

��/D�W\URVHQHPLH�UHSU}VHQWH�VRXYHQW�XQ�G}®�GLDJQRVWLTXH�QRWDPPHQW�FKH]�OHV�SDWLHQWV�SHX�V\PSWRPDWLTXH��/D�FRQQDLVVDQFH�GH�FHV�GHUQLHUV�HVW
SULPRUGLDOH�FDU�XQ�GLDJQRVWLTXH�SU}FRFH�SHUPHW�XQH�PHLOOHXUHV�SULVH�HQ�FKDUJH��/H�FRQVHLO�J}Q}WLTXH�FKH]�OD�IDPLOOH�v�XQ�JUDQG�LQW}U~W�SRXU�OHV
HQIDQWV�v�YHQLU�

�0RWV�FO}V���W\URVLQ}PLH��DXWRVRPLTXH�U}FHVVLYH��FRQVHLO�J}Q}WLTXH�

3LlFH�MRLQWH���VDUD�����GRF[



21&2*c1c7,48( 2',/(�&2+(1�+$*8(1$8(5

���������1H�IDXGUDLW�LO�SDV�SURSRVHU�OHV�WHVWV�JmQmWLTXHV�FRQVWLWXWLRQQHOV�%5&$�FKH]�WRXWHV�OHV�IHPPHV�"

$XWHXUV��

2GLOH�&2+(1�+$*8(1$8(5���������2GLOH�&2+(1�+$*8(1$8(5���������0DUF�(63,(����

���8QLW}�IRQFWLRQQHOOH�G
2QFRJ}Q}WLTXH��+�SLWDO�6DLQW�/RXLV��3$5,6��)UDQFH
���6HUYLFH�G
2QFRORJLH�0}GLFDOH��3�OH�+,��52��)DFXOW}�GH�0}GHFLQH�HW�8QLYHUVLW}�3DULV���'LGHURW��3$5,6��)UDQFH
�����)DFXOW}�GH�P}GHFLQH�3DULV�'LGHURW�GH�O 8QLYHUVLW}�GH�3DULV��3$5,6��)UDQFH
���6}QRSROH�WHUULWRLUH�FDQFHU�QRUG�$3�+3��+�SLWDO�6DLQW�/RXLV��3DULV��)UDQFH

0RWV�FOHIV���3U}GLVSRVLWLRQ�K}U}GLWDLUH�DX[�FDQFHUV���FDQFHU�GX�VHLQ���WHVWV�FRQVWLWXWLRQQHOV���J}Q}UDOLVDWLRQ

5mVXPm��

$�O KHXUH�DFWXHOOH��OHV�WHVWV�J}Q}WLTXHV�FRQVWLWXWLRQQHOV�H[SORUDQW�OD�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX[�FDQFHUV�GX�VHLQ�HW�RX�GH�O RYDLUH�VRQW�LQLWL}V�XQH
IRLV�TXH�OH�GLDJQRVWLF�V HVW�LPSRV}�HW�VHORQ�OHV�FULW|UHV�G LQGLFDWLRQV�UHWHQXV�SDU�O ,1&D��&HFL�QH�SHUPHW�SDV�GH�SU}YHQLU�OH�GLDJQRVWLF�GH�FDQFHU�GX
VHLQ�DYDQF}�FKH]�FHV�IHPPHV��VRXYHQW�MHXQHV���LO�V DJLW�G XQ�}FKHF�GX�GLDJQRVWLF�SU}FRFH�

$�WUDYHUV�OHV�}WXGHV�GH�*DEDL�.DSDUD��������SRUWDQW�VXU�XQH�SRSXODWLRQ�WRXW�YHQDQW��GDQV�GHV�IDPLOOHV�RFFLGHQWDOHV�DYHF�GHV�IUDWULHV�GH�WDLOOH
OLPLW}H��LO�UHVVRUW�TXH�SRXU�����GHV�SHUVRQQHV�SRUWHXVHV�GH�PXWDWLRQV�G}O}W|UHV�GHV�J|QHV�%5&$��DXFXQH�KLVWRLUH�IDPLOLDOH�Q }WDLW�UHWURXY}H��$LQVL�
O LG}H�D�}PHUJ}�GH�SU}FRQLVHU�FHV�WHVWV�FKH]�WRXWHV�OHV�IHPPHV�v�O xJH�GH����DQV��.LQJ���������/HV�TXHVWLRQV�SRV}HV�VRQW�OHV�VXLYDQWHV���GH�TXHO
WHVW�V DJLUDLW�LO��HW�TXHO�HQ�VHUDLW�OH�E}Q}®FH�DWWHQGX�"

/ REMHFWLI�GHV�WHVWV�%5&$�VH�G}FOLQH�DFWXHOOHPHQW�VHORQ�GHX[�D[HV��

/H�SUHPLHU�FRQFHUQH�OD�VDQW}�SXEOLTXH���OD�PLVVLRQ�SULRULWDLUH�GHV�FRQVXOWDWLRQV�G RQFRJ}Q}WLTXH�HVW�GH�SURSRVHU�XQH�VXUYHLOODQFH�VS}FL®TXH��
DX[�SHUVRQQHV�SRUWHXVHV�GH�PXWDWLRQ��GDQV�XQ�FRQWH[WH�SU}�V\PSWRPDWLTXH�SRXU�SU}YHQLU�OH�GLDJQRVWLF�WURS�WDUGLI�GH�FDQFHUV�DJUHVVLIV�
/H�VHFRQG�LQWHUYLHQW�HQ�XUJHQFH�VHORQ�XQ�e�FLUFXLW�FRXUW�v�YLV}H�WK}UDQRVWLTXH�l�R��OHV�PRGDOLW}V�GX�WUDLWHPHQW���QRWDPPHQW�PRO}FXOHV��
DQWL�3$53�� �VRQW �FRQGLWLRQQ}HV�SDU �OH �VWDWXW �PXWDWLRQQHO� �&HV �LQGLFDWLRQV �FRQQDLVVHQW �XQ�G}YHORSSHPHQW �UDSLGH� �'DQV�FH �FRQWH[WH
G XUJHQFH� �OD �GLVFXVVLRQ�UHODWLYH�DX[�FLUFXLWV �FRXUWV �VXVFLWH�GHV�G}EDWV� �QRWDPPHQW�DX�VXMHW �G XQH�}YHQWXHOOH �SULPDXW}�HQWUH�WHVWV
WXPRUDX[�HW�FRQVWLWXWLRQQHOV��DYHF�GHV�DUEUHV�GH�G}FLVLRQ�FRPSOH[HV��GL°FLOHV�v�KDUPRQLVHU��HQ�SDUWLFXOLHU�SRXU�OHV�FDQFHUV�IU}TXHQWV�WHOV
TXH�VHLQ�HW�SURVWDWH�

/D�FRQQDLVVDQFH�SU}DODEOH�GX�VWDWXW�PXWDWLRQQHO�SHUPHWWUDLW�GH�PHWWUH�HQ�SODFH�XQH�VXUYHLOODQFH�VS}FL®TXH�FKH]�OHV�SHUVRQQHV�v�KDXW�ULVTXH�DYDQW
OH�G}YHORSSHPHQW�G XQ�FDQFHU�HW�GH�SUHVFULUH�OHV�WK}UDSLHV�FLEO}HV�VDQV�Q}FHVVLW}�GH�UHFRXULU�v�GHV�FLUFXLWV�FRXUWV��&HUWDLQV�DXWHXUV�SU}FRQLVHQW�XQ
�SDQHO �PXOWLJ|QHV ��%HLWVFK� ����� �� �<DQJ� ������ �DYHF �OH �ULVTXH �G D±X[ �GH �GRQQ}HV �LQLQWHUSU}WDEOHV �� �96, �VXU �GHV �J|QHV �QRQ �DFWLRQDEOHV ��&RSXU�
�������$®Q�GH�GRQQHU�GX�VHQV�DX[�DQDO\VHV�SU}FRQLV}HV��LO �VHPEOH�UDLVRQQDEOH�GH�U}VHUYHU�OHV�WHVWV�HQ�SDQHO�SRXU�OHV�FDV�DYHF�KLVWRLUH�IDPLOLDOH
HW�RX�FDUDFW}ULVWLTXHV�WXPRUDOHV�}YRFDWULFHV�HW�GH�UHFKHUFKHU�HQ�SRSXODWLRQ�J}Q}UDOH�OHV�PXWDWLRQV�DXWKHQWLTXHPHQW�G}O}W|UHV��7XUQEXOO���������$
F�W}�GHV�J|QHV�%5&$��OHV�J|QHV�3$/%���5$'��&�HW�5$'��'�UHWLHQQHQW�O LQW}U~W�

/H�SRLQW�FDUGLQDO�HVW�G RULHQWHU�YHUV��XQH�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�OHV�SHUVRQQHV�LQGHPQHV�v��KDXW�ULVTXH�J}Q}WLTXH�HW�SURSRVHU�XQH�HQTX~WH
IDPLOLDOH�SRXU�}WHQGUH�OD�VXUYHLOODQFH�v�WRXWHV�OHV�SHUVRQQHV�SRUWHXVHV�GH�PXWDWLRQ��HQ�DPRQW�GX�G}YHORSSHPHQW�G XQ�FDQFHU�DJUHVVLI��'HPHXUHQW
OHV�TXHVWLRQV�}WKLTXHV�HW�GH�WRO}UDQFH�G XQH�WHOOH�DSSURFKH�DX�SODQ�SV\FKRORJLTXH�

3LlFH�MRLQWH���2&+�0(B5H�VXPH�B$*+B7HVW$OOB���������GRF



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 2ULDQH�7528,//$5'

���������$SSRUW�GH�OxDQDO\VH�GHV�PXWDWLRQV�171��HW�5$'���GDQV�OD�FRPSUmKHQVLRQ�GH�OD�SK\VLRSDWKRORJLH�GHV�PRXYHPHQWV�HQ
PLURLU�FRQJmQLWDX[

$XWHXUV��

2ULDQH�7URXLOODUG���������2ULDQH�3RXUFKHW���������$XU}OLH�0}QHUHW���������&KULVWHO�'HSLHQQH������0RKDPHG�'RXOD]PL������$ODLQ�7UHPEOHDX������,VDEHOOH
'XVDUW������&DUROLQH�'XEDFT������(PPDQXHO�)ODPDQG�5R]H�������

���,QVHUP�8�������&156�805�������6RUERQQH�8QLYHUVLW}��805�6�������&,&�������,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��,&0��)��������3DULV�
)UDQFH��3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��,16(50��&156��,QVWLWXW�GH�%LRORJLH�3DULV�6HLQH��1HXURVFLHQFH�3DULV�6HLQH��)�������3DULV��)UDQFH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�1HXURORJLH��$3�+3��+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��)��������3DULV��)UDQFH��3DULV��)UDQFH
���,QVWLWXWH�RI�+XPDQ�*HQHWLFV��8QLYHUVLW\�+RVSLWDO�(VVHQ��8QLYHUVLW\�RI�'XLVEXUJ�(VVHQ���������(VVHQ��$OOHPDJQH��(VVHQ��$OOHPDJQH

0RWV�FOHIV���PRXYHPHQWV�HQ�PLURLU�FRQJ}QLWDX[��5$'����171���PXWDWLRQV��KDSOR�LQVX°VDQFH��SHUWH�GH�IRQFWLRQ

5mVXPm��

/HV�PRXYHPHQWV�HQ�PLURLU�FRQJ}QLWDX[��00&��FRUUHVSRQGHQW�v�XQH�PDODGLH�J}Q}WLTXH�UDUH�v�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�HW�v�S}Q}WUDQFH
LQFRPSO|WH��/HV�00&�VH�FDUDFW}ULVHQW�SDU�GHV�PRXYHPHQWV�LQYRORQWDLUHV�G
XQ�F�W}�GX�FRUSV�TXL�UH¯|WHQW�OHV�PRXYHPHQWV�LQWHQWLRQQHOV�GH�O
DXWUH
F�W}�GX�FRUSV��,OV�DSSDUDLVVHQW�SU}FRFHPHQW�SXLV�SHUVLVWHQW�WRXW�DX�ORQJ�GH�OD�YLH�HQ�O
DEVHQFH�G
DXWUHV�V\PSW�PHV�QHXURORJLTXHV��/HV�SDWLHQWV
DWWHLQWV�GH�00&�SU}VHQWHQW�KDELWXHOOHPHQW�XQH�G}FXVVDWLRQ�DQRUPDOH�GX�WUDFWXV�FRUWLFR�VSLQDO�

$�FH�MRXU��OHV�SULQFLSDX[�J|QHV�UHVSRQVDEOHV�GH�00&�VRQW�5$'����'&&�HW�171���'&&�HW�1}WULQH���IRUPHQW�XQ�FRXSOH�OLJDQG�U}FHSWHXU�ELHQ�FRQQX
SRXU�VRQ�U�OH�GDQV�OH�JXLGDJH�D[RQDO��DLQVL�OHXU�LPSOLFDWLRQ�GDQV�OHV�00&�Q HVW�SDV�VXUSUHQDQWH��5$'���HVW�FRQQXH�SRXU�VRQ�U�OH�FO}�GDQV�OD
U}SDUDWLRQ�GH�O
$'1�SDU�UHFRPELQDLVRQ�KRPRORJXH��HW�OD�G}FRXYHUWH�GH�VRQ�LPSOLFDWLRQ�D�U}Y}O}�XQ�U�OH�WRWDOHPHQW�LQDWWHQGX�GH�FH�J|QH�GDQV�OH
G}YHORSSHPHQW�GX�V\VW|PH�QHUYHX[�PRWHXU��

1RXV�GLVSRVRQV�G XQH�FRKRUWH�GH�SDWLHQWV�DWWHLQWV�GH�00&�TXL�QRXV�SHUPHW�G }WXGLHU�OD�IU}TXHQFH�GHV�PXWDWLRQV�HW�OHXU�ORFDOLVDWLRQ�GDQV�OHV�WURLV
J|QHV�FRQQXV�GH�00&��(QYLURQ�OD�PRLWL}�GH�FHV�SDWLHQWV�SU}VHQWH�XQH�PXWDWLRQ�SDWKRJ|QH�RX�SRWHQWLHOOHPHQW�SDWKRJ|QH�GDQV�O XQ�GHV�WURLV
J|QHV��

3RXU�}YDOXHU�OD�SDWKRJ}QLFLW}�GHV�YDULDQWV�LGHQWL®}V�GDQV�OHV�J|QHV�171��HW�5$'����QRXV�}WXGLRQV�OHXU�LPSDFW�VXU�OHV�SURSUL}W}V�ELRFKLPLTXHV�HW
FHOOXODLUHV�GHV�SURW}LQHV�FRG}HV��/HV�SURW}LQHV�Q}WULQH���PXW}HV��H[SULP}HV�GDQV�GHV�OLJQ}HV�FHOOXODLUHV�VWDEOHV��VRQW�SUHVTXH�H[FOXVLYHPHQW
G}WHFW}HV�GDQV�OH�FRPSDUWLPHQW�LQWUDFHOOXODLUH��/D�Q}WULQH���}WDQW�XQH�PRO}FXOH�GH�JXLGDJH�H[WUDFHOOXODLUH�GLXVLEOH��OD�SK\VLRSDWKRORJLH�LPSOLTXH
GRQF�SUREDEOHPHQW�XQH�SHUWH�GH�IRQFWLRQ�GH�OD�SURW}LQH��

'H�P~PH��QRXV�DYRQV�PRQWU}�TXH�OHV�SDWLHQWV�DWWHLQWV�GH�00&�SRUWHXUV�G XQH�PXWDWLRQ�WURQTXDQWH�5$'����5�����SU}VHQWHQW�GHV�WDX[�G
$51P
U}GXLWV��SUREDEOHPHQW�HQ�UDLVRQ�GH�OD�G}JUDGDWLRQ�GH�O $51P�PXW}�SDU�OH�QRQVHQVH�PHGLDWHG�P51$�GHFD\��10'���1RXV�DYRQV�REVHUY}�XQH
GLPLQXWLRQ�GH�O
H[SUHVVLRQ�GH�OD�SURW}LQH�5$'���GDQV�OHV�O\PSKRF\WHV�GH�FHV�SDWLHQWV�00&��&HV�U}VXOWDWV�PRQWUHQW�TXH�FHWWH�PXWDWLRQ�HQWUD�QH
XQH�KDSOR�LQVX°VDQFH�GH�5$'���VXJJ}UDQW�IRUWHPHQW�TXH�GHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GH�5$'���VRQW�v�O RULJLQH�GHV�00&�FKH]�O
+RPPH��

/D�G}FRXYHUWH�U}FHQWH�GH�PXWDWLRQV�QRQ�WURQTXDQWHV�GDQV�OH�J|QH�5$'�� ��WHOOH�TXH�5���4��QRXV�SHUPHW�G
DQDO\VHU�LQ�YLWUR �OHV�SURSUL}W}V
ELRFKLPLTXHV�GHV�SURW}LQHV�PXW}HV�HW�G
}WXGLHU�OHXU�ORFDOLVDWLRQ�VXEFHOOXODLUH�GDQV�GHV�QHXURQHV�FRUWLFDX[�GH�VRXULV��$�SOXV�ORQJ�WHUPH��O DQDO\VH
IRQFWLRQQHOOH �GHV �SURW}LQHV �PXWDQWHV �QRXV�SHUPHWWUD �GH�IRUPXOHU �HW �GH�WHVWHU �GH�QRXYHOOHV �K\SRWK|VHV �SRXU �FRPSUHQGUH�OHV �P}FDQLVPHV
SK\VLRSDWKRORJLTXHV�TXL�FRQGXLVHQW�v�O
DSSDULWLRQ�GHV�00&�



0$/$',(6�&$5',29$6&8/$,5(6 )ODYLH�$GHU

���������,PSOLFDWLRQ�GX�JlQH�)/1&�GDQV�OHV�FDUGLRP\RSDWKLHV���SUmYDOHQFH�HW�FRUUmODWLRQ�SKmQRW\SH�JmQRW\SH

$XWHXUV��

)ODYLH�$'(5���������3DVFDO�'(�*5227(������&DUROLQH�5225<&.�7+$0%2������3$75,&,$�5($17������'HOSKLQH�'83,1�'(*8,1(������&DUROLQH�5$0%$8'
�����'LDOD�.+5$,&+(������-HDQ�)UDQ{RLV�3581<������<DQQ�752$'(&�������/DXUHQW�*28<$�������;DYLHU�-(81(0$,75(�������/LRQHO�9$1�0$/'(5*(0
������(ULF�9,//$5'�������3KLOLSSH�&+$5521��������

���)DFXOW}�GH�3KDUPDFLH��8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��8)�FDUGLRJ}Q}WLTXH��$3+3�+8�3LWL}�6DOS}WUL|UH�&KDUOHVIRL[��3DULV��)UDQFH
���6HUYLFH�GH�&DUGLRORJLH��&+58�/LOOH��/,//(��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+8�%RUGHDX[��%25'($8;��)UDQFH
���6HUYLFH�GH�&DUGLRORJLH��&+8�%RUGHDX[��%25'($8;��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+8�7RXORXVH��728/286(��)UDQFH
���6HUYLFH�0}GHFLQH�/}JDOH��+�SLWDO�5D\PRQG�3RLQFDU}��*$5&+(6��)UDQFH
���6HUYLFH�GH�&DUGLRORJLH��*+�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���&HQWUH�GH�U}I}UHQFH�SRXU�OHV�PDODGLHV�FDUGLDTXHV�K}U}GLWDLUHV��+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH��3$5,6��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH��&+8�&DHQ��&$(1��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH��+RSLWDO�%LFKDW��3$5,6��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH��+(*3��3$5,6��)UDQFH
����&HQWUH�GH�J}Q}WLTXH�KXPDLQH��8QLYHUVLW}�GH�)UDQFKH�&RPW}��%HVDQ{RQ��)UDQFH
����,16(50��805B6��������6RUERQQH�8QLYHUVLW}��3$5,6��)UDQFH

0RWV�FOHIV���&DUGLRP\RSDWKLH��FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH��ULVTXH�DU\WKPRJ|QH��)/1&

5mVXPm��

/HV�YDULDQWV�SDWKRJ|QHV�GX�J|QH�)/1&�FRGDQW�SRXU�GH�OD�®ODPLQH�&�RQW�}W}�LQLWLDOHPHQW�UDSSRUW}V�GDQV�GHV�SK}QRW\SHV�GH�P\RSDWKLHV�GLVWDOHV�HW
P\R®EULOODLUHV��DVVRFL}V�RX�QRQ�v�GHV�FDUGLRP\RSDWKLHV���3OXV�U}FHPPHQW��GHV�YDULDQWV�SDWKRJ|QHV�RQW�}W}�LPSOLTX}V�GDQV�GHV�FDUGLRP\RSDWKLHV
LVRO}HV��FDUGLRP\RSDWKLHV�K\SHUWURSKLTXHV�&0+���GLODW}HV��&0'��FDUGLRSDWKLH�DUUK\WKPRJ|QH��&$9'��HW�UHVULFWLYHV��&05����7RXWHIRLV�OD�SU}YDOHQFH
GH �FH �J|QH �GDQV �OHV �GL}UHQWV �SK}QRW\SHV �HW �OHV �FRUU}ODWLRQV �SK}QRW\SH�J}QRW\SH �QH �VRQW �SDV �ELHQ �FRQQXV �SRXU �FH �J|QH �GDQV �OH �FDGUH �GHV
FDUGLRP\RSDWKLHV�LVRO}HV��

�

1RWUH�REMHFWLI�}WDLW�G
HVWLPHU�OD�SU}YDOHQFH�GH�YDULDQWV�SDWKRJ|QHV�GH�)/1&�GDQV�GHV�VRXV�W\SHV�GH�FDUGLRP\RSDWKLHV�HW�G
}WXGLHU�OHV�UHODWLRQV
HQWUH�SK}QRW\SH�HW�J}QRW\SH�

�

/HV�$'1V�G
XQH�FRKRUWH�GH������SDWLHQWV�QRQ�DSSDUHQW}V�SU}VHQWDQW�XQH�FDUGLRP\RSDWKLH�LVRO}H������&0+������&0'�����&05�HW�����QRQ�
FRPSDFWLRQ�GX�YHQWULFXOH�JDXFKH�/91&���RQW�}W}�V}TXHQF}V�VXU�XQ�SDQHO�GH����J|QHV�UHVSRQVDEOHV�GH�FDUGLRP\RSDWKLHV�DLQVL�TXH�GHV�J|QHV
LPSOLTX}V�GDQV�GHV�IRUPHV�V\QGURPLTXHV�GH�FDUGLRP\RSDWKLHV��6HXOV�OHV�YDULDQWV�SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV�RQW�}W}�UHWHQXV�SRXU
O DQDO\VH�

�

8Q�YDULDQW�SDWKRJ|QH�RX�SUREDEOHPHQW�SDWKRJ|QH�GX�J|QH�)/1&D�}W}�LGHQWL®}�FKH]����SDWLHQWV�FRUUHVSRQGDQW�v�XQH�SU}YDOHQFH�DOODQW�GH�����&0+
HW�1&9*�������&0'��v�����&05���/HV�YDULDQWV�WURQTXDQWV�RQW�}W}�LGHQWL®}V�XQLTXHPHQW�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�&0'��WDQGLV�TXH�GHV�YDULDQWV
IDX[�VHQV�VH�UHWURXYHQW�GDQV�OHV�DXWUHV�SK}QRW\SHV�HW�OHV�LQGHO�HQ�SKDVH�XQLTXHPHQW�GDQV�OHV�&05��/HV�DQW}F}GHQWV�SHUVRQQHOV�RX�IDPLOLDX[�GH
PRUW�VXELWH�FDUGLDTXH��06��}WDLHQW�VLJQL®FDWLYHPHQW�SOXV�}OHY}V�FKH]�OHV�SDWLHQWV�SU}VHQWDQW�GHV�YDULDQWV�WURQTXDQW�TXH�FKH]�OHV�SDWLHQWV�SRUWHXUV
GH�YDULDQWV�IDX[�VHQV��S� ��������&RQFHUQDQW�OD�ORFDOLVDWLRQ�GHV�YDULDQWV�����GHV����YDULDQWV�IDX[�VHQV�DVVRFL}V�DX[�&0+�VRQW�ORFDOLV}V�GDQV�OH
GRPDLQH �52'� �GH �OD �SURW}LQH �LQW}UHDJLVVDQW �DYHF �OD �VWULH �= �GX �VDUFRP|UH� �(Q®Q� �FH �WUDYDLO �UDSSRUWH �SRXU �OD �SUHPL|UH �IRLV �DX �YDULDQW
SDWKRJ|QH �)/1&DVVRFL} �DX �SK}QRW\SH �GH �1&9*

�

&H�WUDYDLO�PHW�HQ�}YLGHQFH�OH�U�OH�GX�J|QH�)/1&GDQV�OHV�FDUGLRP\RSDWKLHV��'H�SOXV��XQH�FRUU}ODWLRQ�HQWUH�OD�QDWXUH�GH�OD�YDULDQW�HW�OH�VRXV�W\SH�GH
FDUGLRP\RSDWKLH�D�}W}�REVHUY}H�DLQVL�TX DYHF�OH�ULVTXH�GH�06��&HV�U}VXOWDWV�PHWWHQW�HQ�DYDQW�O LQW}UHW�GX�V}TXHQ{DJH�GH�FH�J|QH�GDQV�OH�FDGUH�GX
GLDJQRVWLF�PR}OFXODLUH�GHV�FDUGLRP\RSDWKLHV�HW�GDQV�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV��QRWDPPHQW�YLV�v�YLV�GX�ULVTXH�DUU\WKPRJ|QH�

�



1(852*c1c7,48( 0DWKLHX�%DUELHU

���������+RPR]\JRXV�*51�PXWDWLRQV��XQH[SHFWHG�SKHQRW\SHV�DQG�QRYHO�LQVLJKWV�LQWR�SDWKRORJLFDO�DQG�PROHFXODU�PHFKDQLVPV
IURP�D�QHZ�FDVH�VHULHV�

$XWHXUV��

9LQFHQW�+XLQ������0DWKLHX�%DUELHU������$UPDQG�%RWWDQL������-RKDQQHV�$OH[DQGHU�/REULQXV������)DELHQQH�&ORW������)RXGLO�/DPDUL������/DXUHHQ�&KDW�����
%HQRLW�5XFKHWRQ������)U}G}ULTXH�)OXFKHUH������6W}SKDQH�$XYLQ������3HWHU�0\HUV�������$QWRLQHWWH�*HORW�������$JQ|V�&DPX]DW������&DWKHULQH�&DLOODXG
������/XGPLOD�-RUQ}D������6\OYLH�)RUODQL������'DULR�6DUDFLQR������&KDUOHV�'X\FNDHUWV�������$OH[LV�%ULFH������$OH[DQGUD�'XUU�������,VDEHOOH�/H�%HU�����

���,&0�%UDLQ�DQG�6SLQH�,QVWLWXWH��,QVHUP�8�������&156�805�������6RUERQQH�8QLYHUVLW}��3DULV��)UDQFH��3DULV��)UDQFH
���,16(50�8������&156�805�������830&�8QLYHUVLW}�3DULV����805�6������,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��3DULV��)UDQFH
���6HUYLFH�GH�0}GHFLQH�J}Q}WLTXH��+�SLWDX[�XQLYHUVLWDLUHV�GH�*HQ|YH��*HQ|YH��6XLVVH��*HQ|YH��6XLVVH
���6HUYLFH�GH�3DWKRORJLH�FOLQLTXH��+�SLWDX[�XQLYHUVLWDLUHV�GH�*HQ|YH��*HQ|YH��6XLVVH��*HQ|YH��6XLVVH
���8QLW}�)RQFWLRQQHOOH�GH�1HXURJ}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��'}SDUWHPHQW�GH�*}Q}WLTXH�HW�&\WRJ}Q}WLTXH��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�/D
3LWL}�6DOS~WUL|UH�&KDUOHV�)RL[��3DULV��)UDQFH
���$3�+3��6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��8)�%LRFKLPLH�GHV�0DODGLHV�1HXURP}WDEROLTXHV��3LWL}�6DOS~WUL|UH�8QLYHUVLW\�+RVSLWDO��3DULV��)UDQFH�
3DULV��)UDQFH
���8)�GH�1HXURJ}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��'}SDUWHPHQW�GH�*}Q}WLTXH��$3�+3��+�SLWDX[�8QLYHUVLWDLUHV�/D�3LWL}�6DOS~WUL|UH�&KDUOHV�)RL[�
3DULV��)UDQFH��3DULV��)UDQFH
���$3+0��6HUYLFH�GH�1HXURORJLH�HW�3DWKRORJLH�GX�PRXYHPHQW��/D�7LPRQH��3�OH�GH�1HXURVFLHQFHV�FOLQLTXHV��$L[�0DUVHLOOH�8QLYHUVLW}��)UDQFH�
0DUVHLOOH��)UDQFH
���$3+3��6HUYLFH�GH�1HXURS}GLDWULH��5REHUW�'HEU}�8QLYHUVLW\�+RVSLWDO��)��������3DULV��)UDQFH��3DULV��)UDQFH
������&DELQHW�P}GLFDO��*HQ|YH��6XLVVH��*HQ|YH��6XLVVH
����1HXURSDWKRORJLH��/DERUDWRLUH�G DQDWRPLH�SDWKRORJLTXH�,10('�,16(50�8�����+�SLWDO�7URXVVHDX�$3�+3��3DULV�)UDQFH�&DPSXV�GH�/XPLQ\
8QLYHUVLW}�$,;�0$56(,//(��)UDQFH��3DULV��)UDQFH
����/DERUDWRLUH�GH�%LRFKLPLH�0}WDERORPLTXH�HW�3URW}RPLTXH��+�SLWDO�8QLYHUVLWDLUH�1HFNHU��(QIDQWV�0DODGHV��$3�+3��)�������3DULV��)UDQFH��3DULV�
)UDQFH
����/DERUDWRLUH�GH�1HXURSDWKRORJLH�(VFRXUROOH��$3�+3��+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH��3DULV��)UDQFH
����,&0�%UDLQ�DQG�6SLQH�,QVWLWXWH��,QVHUP�8�������&156�805������$3�+3��1DWLRQDO�5HIHUHQFH�FHQWHU�IRU�UDUH�GLVHDVHV�¡1HXURJ}Q}WLTXH¢��6RUERQQH
8QLYHUVLW}��3DULV��)UDQFH�3LWL}�6DOS~WUL|UH�8QLYHUVLW\�+RVSLWDO��3DULV��)UDQFH��3DULV��)UDQFH
����,16(50�8������&156�805�������830&�8QLYHUVLW}�3DULV����805�6������,&0��$3+3�'HSDUWPHQW�RI�1HXURORJ\��3DULV��)UDQFH

0RWV�FOHIV���3URJUDQXOLQ�*51��FHUHEHOODU�DWD[LD��QHXURQDO�FHURLG�OLSRIXVFLQRVLV��IURQWRWHPSRUDO�GHPHQWLD�IURQWRWHPSRUDO�OREDU�GHJHQHUDWLRQ�
7'3����

5mVXPm��

+RPR]\JRXV�PXWDWLRQV�LQ�WKH�SURJUDQXOLQ�JHQH��*51��DUH�DVVRFLDWHG�ZLWK�QHXURQDO
OLSRIXVFLQRVLV�����&/1�����D�UDUH�O\VRVRPDO�VWRUDJH�GLVRUGHU�FKDUDFWHUL]HG�E\�FHUHEHOODU
DWD[LD��VHL]XUHV��UHWLQLWLV�SLJPHQWRVD��DQG�FRJQLWLYH�GLVRUGHUV��XVXDOO\�EHJLQQLQJ�EHWZHHQ���
DQG����\HDUV�RI�DJH��7KLV�LV�D�UDUH�FRQGLWLRQ��SUHYLRXVO\�UHSRUWHG�LQ�RQO\�IRXU�IDPLOLHV��,Q
FRQWUDVW��KHWHUR]\JRXV�*51�PXWDWLRQV�DUH�D�PDMRU�FDXVH�RI�IURQWRWHPSRUDO�GHPHQWLD��)7'�
DVVRFLDWHG�ZLWK�QHXURQDO�F\WRSODVPLF�7'3���LQFOXVLRQV��:H�LGHQWL®HG�KRPR]\JRXV�*51
PXWDWLRQV�LQ�VL[�QHZ�SDWLHQWV��7KH�SKHQRW\SLF�VSHFWUXP�LV�PXFK�EURDGHU�WKDQ�SUHYLRXVO\
UHSRUWHG��ZLWK�WZR�UHPDUNDEO\�GLVWLQFW�SUHVHQWDWLRQV��GHSHQGLQJ�RQ�WKH�DJH�RI�RQVHW��$
FKLOGKRRG�MXYHQLOH�IRUP�LV�FKDUDFWHUL]HG�E\�FODVVLFDO�&/1���V\PSWRPV�DW�DQ�HDUO\�DJH�DW
RQVHW��8QH[SHFWHGO\��RWKHU�KRPR]\JRXV�SDWLHQWV�SUHVHQWHG�D�GLVWLQFW�GHOD\HG�SKHQRW\SH�RI
)7'�DQG�SDUNLQVRQLVP�DIWHU����\HDUV��QRQH�KDG�HSLOHSV\�RU�FHUHEHOODU�DWD[LD�
$QRWKHU�PDMRU�®QGLQJ�RI�WKLV�VWXG\�LV�WKDW�DOO�*51�PXWDWLRQV�PD\�QRW�KDYH�WKH�VDPH�LPSDFW
RQ�3*51�SURWHLQ�V\QWKHVLV��$�K\SRPRUSKLF�HHFW�RI�VRPH�PXWDWLRQV�LV�VXSSRUWHG�E\�WKH
SUHVHQFH�RI�UHVLGXDO�OHYHOV�RI�SODVPD�SURJUDQXOLQ�DQG�ORZ�OHYHOV�RI�QRUPDO�WUDQVFULSW�GHWHFWHG
LQ�RQH�FDVH�ZLWK�D�KRPR]\JRXV�VSOLFH�VLWH�PXWDWLRQ�DQG�ODWH�RQVHW�)7'��7KLV�LV�D�QHZ�FULWLFDO
®QGLQJ�WKDW�PXVW�EH�FRQVLGHUHG�LQ�WKHUDSHXWLF�WULDOV�EDVHG�RQ�UHSODFHPHQW�VWUDWHJLHV�

7KH�®UVW�QHXURSDWKRORJLFDO�VWXG\�LQ�D�KRPR]\JRXV�FDUULHU�SURYLGHV�QHZ�LQVLJKWV�LQWR�WKH
SDWKRORJLFDO�PHFKDQLVPV�RI�WKH�GLVHDVH��+DOOPDUNV�RI�QHXURQDO�FHURLG�OLSRIXVFLQRVLV�ZHUH
SUHVHQW��7KH�DEVHQFH�RI�7'3����F\WRSODVPLF�LQFOXVLRQV�PDUNHGO\�GLHUV�IURP�REVHUYDWLRQV�RI
KHWHUR]\JRXV�PXWDWLRQV��VXJJHVWLQJ�D�SDWKRORJLFDO�VKLIW�EHWZHHQ�O\VRVRPDO�DQG�7'3���
SDWKRORJLHV�GHSHQGLQJ�RQ�WKH�PRQR�RU�EL�DOOHOLF�VWDWXV��$Q�LQWULJXLQJ�REVHUYDWLRQ�ZDV�WKH�ORVV
RI�QRUPDO�7'3����VWDLQLQJ�LQ�WKH�QXFOHXV�RI�VRPH�QHXURQV��ZKLFK�FRXOG�EH�WKH�®UVW�VWDJH�RI
WKH�7'3����SDWKRORJLFDO�SURFHVV�SUHFHGLQJ�WKH�IRUPDWLRQ�RI�W\SLFDO�F\WRSODVPLF�LQFOXVLRQV�

7KLV�VWXG\�KDV�LPSRUWDQW�LPSOLFDWLRQV�IRU�JHQHWLF�FRXQVHOLQJ�DQG�PROHFXODU�GLDJQRVLV��6HPLGRPLQDQW
LQKHULWDQFH�RI�*51�PXWDWLRQV�LPSOLHV�WKDW�VSHFL®F�JHQHWLF�FRXQVHOLQJ�VKRXOG�EH
GHOLYHUHG�WR�FKLOGUHQ�DQG�SDUHQWV�RI�&/1���SDWLHQWV��DV�WKH\�DUH�KHWHUR]\JRXV�FDUULHUV�ZLWK�D
KLJK�ULVN�RI�GHYHORSLQJ�GHPHQWLD��0RUH�EURDGO\��WKH�IDFW�WKDW�JHQHWLF�YDULDQWV�FDQ�OHDG�WR
GLHUHQW�SKHQRW\SHV�DFFRUGLQJ�WR�WKHLU�PRQR��RU�EL�DOOHOLF�VWDWH�LV�D�FKDOOHQJH�IRU�JHQHWLF
GLDJQRVLV��,W�LOOXVWUDWHV�WKH�OLPLWDWLRQV�RI�JHQHWLF�WHVWLQJ�RQO\�JXLGHG�E\�LQKHULWDQFH�SDWWHUQV
DQG�WKH�LQWHUHVW�RI�QH[W�JHQHUDWLRQ�VHTXHQFLQJ�IRU�SDWLHQWV�ZLWK�DQ�XQFOHDU�JHQHWLF�HWLRORJ\�WR



GHWHFW�LQIUHTXHQW�RFFXUUHQFHV��VXFK�DV�KRPR]\JRVLW\�LQ�UDUH�GRPLQDQW�GLVHDVHV�

3LlFH�MRLQWH���%DUELHUB$EVWUDFWB������GRF[
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6</9,(�)285'5,12<

���������/H�GmSLVWDJH�IDPLOLDO�GHV�SDWKRORJLHV�YDVFXODLUHV�UDUHV�FKH]�OHV�PLQHXUV�DV\PSWRPDWLTXHV���TXHOOHV�SUDWLTXHV�"�5HWRXU
VXU�H[SmULHQFH

$XWHXUV��

6\OYLH�)285'5,12<������6RSKLH�'838,6�*,52'����

���8QLW}�GH�*}Q}WLTXH�&OLQLTXH�HW�&HQWUH�GH�5}I}UHQFH�SRXU�OD�PDODGLH�GH�5HQGX�2VOHU��+RVSLFHV�&LYLOV�GH�/\RQ��+�SLWDO�)HPPH�0|UH�(QIDQW��%521�
)UDQFH

0RWV�FOHIV���G}SLVWDJH�J}Q}WLTXH�IDPLOLDO��PLQHXUV�DV\PSWRPDWLTXHV��SURWRFROH��SDWKRORJLHV�YDVFXODLUHV�UDUHV��V\QGURPH�GH�0DUIDQ��PDODGLH�GH
5HQGX�2VOHU

5mVXPm��

/ LGHQWL®FDWLRQ�G XQH�PXWDWLRQ�J}Q}WLTXH�FKH]�XQ�SDWLHQW�SU}VHQWDQW�XQH�SDWKRORJLH�YDVFXODLUH�UDUH�FRPPH�OH�V\QGURPH�GH�0DUIDQ�RX�OD�PDODGLH
GH�5HQGX�2VOHU�UHQG�SRVVLEOH�OH�G}SLVWDJH�IDPLOLDO��/HV�HQIDQWV�VRQW�SDUPL�OHV�SUHPLHUV�SRXU�OHVTXHOV�OHV�SDWLHQWV�V LQWHUURJHQW�VXU�OHXU�VWDWXW�

��TXHVWLRQV�VH�SRVHQW��

�����������&HOOH�GX�E}Q}®FH�GX�WHVW�J}Q}WLTXH�e�8Q�H[DPHQ�JfQfWLTXH�QlHVW�SUHVFULW�FKH]�XQ�PLQHXU�TXH�ORUVTXH�OH�EfQfnFH��SRXU�OXL�RX�VD�IDPLOOH��HVW
cYLGHQW�HW�LQGLVSHQVDEOH�LPPcGLDWHPHQW�VLQRQ�LO�VHUD�UHFRPPDQGf�GH�OH�OXL�SURSRVHU�d�SDUWLU�GH�VD�PDMRULWf�l��DUWLFOH�5���������GX�FRGH�GH�OD
VDQW}�SXEOLTXH�

�����������&HOOH�GH�O DEVHQFH�GH�V\PSW�PHV�YLVLEOHV�RX�FRQQXV�FKH]�OHV�HQIDQWV�FRPSWH�WHQX�GH�OHXU�xJH

/HV�P}GHFLQV�U}SRQGHQW�v�OD��|UH�TXHVWLRQ�HQ�LQGLTXDQW�QRWDPPHQW�GDQV�OHV�31'6�GHV�xJHV�SRXU�G}EXWHU�OHV�SULVHV�HQ�FKDUJH��OHV�H[DPHQV��OD
SU}YHQWLRQ¤�0DLV�O DEVHQFH�IU}TXHQWH�GH�V\PSW�PHV�FKH]�OHV�HQIDQWV�QRXV�UHQYRLH�v�XQ�FRQWH[WH�GH�GLDJQRVWLF�SU}V\PSWRPDWLTXH��4XHO�SURWRFROH
SURSRVHU�DORUV�"

(WDW�GHV�OLHX[�HW�mODERUDWLRQ�GxXQ�SURWRFROH

/HV�SULQFLSDOHV�GL°FXOW}V�UHQFRQWU}HV�GDQV�QRWUH�SUDWLTXH�VRQW�OL}HV��

�����������DX�Y}FX�SHUVRQQHO�HW�IDPLOLDO�GH�OD�SDWKRORJLH�WDQW�GX�FRW}�GHV�SDUHQWV�TXH�GH�O HQIDQW

�����������DX[�OLPLWDWLRQV�GH�O LQIRUPDWLRQ�GH�O HQIDQW

�����������v�OD�SU}VHQFH�GX�VHXO�SDUHQW�PDODGH�DX[�FRQVXOWDWLRQV

8Q�SURWRFROH�D�}W}�}ODERU}�SRXU�HQFDGUHU�OH�G}SLVWDJH�GHV�PLQHXUV��

FRQVXOWDWLRQ���HQ�ELQ�PH�P}GHFLQ�SV\FKRORJXH���OHV���SDUHQWV�VDQV�O HQIDQW���FRQVXOWDWLRQ�SU}SDUDWRLUH���LQIRUPDWLRQ�VXU�OH�SURWRFROH��
SU}SDUDWLRQ�GH�O HQIDQW��FRPPHQW�OXL�SDUOHU�GH�OD�SDWKRORJLH��GH�OD�FRQVXOWDWLRQ¤���WHPSRUDOLW}�GX�WHVW¤
HQWUHWLHQ�V��DYHF�OD�SV\FKRORJXH�SRXU�OHV�SDUHQWV�VL�LQTXL}WXGH�LPSRUWDQWH�RX�v�OD�GHPDQGH
FRQVXOWDWLRQ���HQ�ELQ�PH���OHV���SDUHQWV�DYHF�O HQIDQW���UHSULVH�GH�O LQIRUPDWLRQ�SRXU�O HQIDQW��H[SOLFDWLRQ�GX�SURWRFROH�HW�U}DOLVDWLRQ�GX�WHVW
DYHF�O DFFRUG�GH�O HQIDQW
��HQWUHWLHQ�DX�PRLQV�DYHF�OD�SV\FKRORJXH�SRXU�O HQIDQW��OH�SOXV�VRXYHQW�DYDQW�OH�SU}O|YHPHQW�RX�DYDQW�OH�U}VXOWDW
FRQVXOWDWLRQ���HQ�ELQ�PH���UHPLVH�GX�U}VXOWDW�HQ���WHPSV���DX[�SDUHQWV�SXLV�v�O HQIDQW�DYHF�VHV�SDUHQWV

%LODQ�HW�SULQFLSDX[�HQVHLJQHPHQWV

(QWUH�MDQYLHU������HW�VHSWHPEUH����������HQIDQWV�HQWUH���HW����DQV�RQW�}W}�UH{XV�HQ�HQWUHWLHQ�SV\FKRORJLTXH�HQ�SOXV�GHV�FRQVXOWDWLRQV�GH
J}Q}WLTXH�����HQ�DPRQW�GH�OD�FRQVXOWDWLRQ�P}GLFDOH�����DYDQW�OH�WHVW�HW����DYDQW�OH�U}VXOWDW������HQIDQWV�RQW�}W}�YXV���IRLV�SHQGDQW�OH�SURWRFROH�HW��
RQW�}W}�UHYXV�SDU�OD�VXLWH�

/H �GLVFRXUV �SDUHQWDO �HW �O KLVWRLUH �IDPLOLDOH �LQ¯XHQFHQW �IRUWHPHQW �OH �Y}FX �GH �O HQIDQW �GH �OD �FRQVXOWDWLRQ �GH �J}Q}WLTXH �HW �GH �VRQ �LQW}U~W �G R�
O LPSRUWDQFH �GH �O DQWLFLSDWLRQ �HW �GH �OD �SU}SDUDWLRQ �WDQW �GX �F�W} �GHV �SDUHQWV �TXH �GH �O HQIDQW�

/HV�HQIDQWV�VRQW�SU}VHQWV�v�OD�FRQVXOWDWLRQ�GH�U}VXOWDWV�P~PH�VL�SDUIRLV�GHV�SDUHQWV�UHGLVFXWHQW�OD�Q}FHVVLW}�GH�OHXU�SU}VHQFH�

,O�HVW�Q}FHVVDLUH�GH�SODQL®HU�v�WLWUH�V\VW}PDWLTXH�OHV�FRQVXOWDWLRQV�SV\FKRORJLTXHV�SRXU�}YLWHU�OHV�e�RXEOLV�l�

3LlFH�MRLQWH��������������$EVWUDFW�$VVLVHV�)RXUGULQR\�'36�PLQHXUV�GRF[
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6WHSKDQLH�%RLVVRQ�'XSXLV

���������,GHQWLzFDWLRQ�HW�FKDUDFWHUL]DWLRQ�GH�OD�SUHPLHUH�FDXVH�PRQRJHQLTXH�FRPPXQH�GH�WXEHUFXORVH��7<.��3����$

$XWHXUV��

6WHSKDQLH�%RLVVRQ�'XSXLV������*DVSDUG�.HUQHU������=KL�/L������(WLHQQH�3DWLHQ������6DQGUD�3HOOHJULQL������/OXLV�4XLQWDQ�0XUFL������/DXUHQW�$EHO������-HDQ�
/DXUHQW�&DVDQRYD����

���/DERUDWRLUH�GH�*HQHWLTXH�+XPDLQH�GHV�0DODGLHV�,QIHFWLHXVHV��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���&\WRNLQH�VLJQDOLQJ�XQLW��,QVWLWXW�3DVWHXU��3DULV��)UDQFH
���+XPDQ�HYROXWLRQQDU\�JHQHWLFV��,QVWLWXW�3DVWHXU��3DULV��)UDQFH

0RWV�FOHIV���JHQH���YDULDQW��PRQRJHQLTXH��WXEHUFXORVH

5mVXPm��

/HV �EDVHV �J}Q}WLTXHV �GH �OD �WXEHUFXORVH �FKH] �O KRPPH �VRQW �UHVW}HV �ORQJWHPSV �LQG}WHUPLQ}HV� �/HV �G}®FLWV �K}U}GLWDLUHV �HQ �,/���5E� �HW �7<.�
FRPSURPHWWHQW�OHV�U}SRQVHV�v�O ,/����HW�v�O ,/�����DERXWLVVDQW�v�XQ�G}IDXW�GH�O LPPXQLW}�PHGL}H�SDU�O ,)1�J��&H�VRQW�GHV�FDXVHV�PRQRJ}QLTXHV�UDUHV
GH�OD�WXEHUFXORVH��FKDFXQH�SU}VHQWHV�FKH]�PRLQV�GH����������SHUVRQQHV��1RXV�PRQWURQV�TXH�OHV�KRPR]\JRWHV�SRXU�O DOO|OH�FRPPXQ�7<.��3����$�
UHSU}VHQWDQW�HQYLURQ�������(XURS}HQV�HW�HQWUH��������HW���������LQGLYLGXV�GDQV�GHV�U}JLRQV�DXWUHV�TXH�O
$VLH�GH�O
(VW��VRQW�SOXV�IU}TXHQWV�GDQV
XQH�FRKRUWH �K}W}URJ|QH�GH �SDWLHQWV �DWWHLQWV �GH �WXEHUFXORVH �YHQDQW �GH �]RQHV �HQG}PLTXHV �TXH �GDQV �XQH �SRSXODWLRQ �W}PRLQ �DMXVW}V �VHORQ
O
DSSDUWHQDQFH�HWKQLTXH��3� ������s���©���RGGV�UDWLR��25������������'H�SOXV��OD�IU}TXHQFH�GH�3����$�FKH]�OHV�(XURS}HQV�D�GLPLQX}��SDVVDQW�GH���
v������HQYLURQ��DX�FRXUV�GHV������GHUQL|UHV�DQQ}HV��FH�TXL�HVW�FRPSDWLEOH�DYHF�O }OLPLQDWLRQ�GH�FH�YDULDQW�GX�v�O HQG}PLFLW}�GH�OD�WXEHUFXORVH�
1RXV�DYRQV�U}SOLTX}�FHV�U}VXOWDWV�GDQV�OD�FRKRUWH�EULWDQQLTXH�GH�ELREDQN��8.�%LREDQN���/D�IU}TXHQFH�GHV�KRPR]\JRWHV�3����$�}WDLW�EHDXFRXS�SOXV
}OHY}H�FKH]�OHV�SDWLHQWV�WXEHUFXOHX[�������������TXH�FKH]�OHV�W}PRLQV����������������������DYHF�XQ�25�DMXVW}�GH����3� ���s���©����o�O
LQYHUVH�
QRXV�Q
DYRQV�SDV�REVHUY}�G
HQULFKLVVHPHQW�SRXU�O
K}W}UR]\JRWLH�3����$��QL�SRXU�O
KRPR]\JRVLW}�RX�O
K}W}UR]\JRWLH�7<.��,���6�RX�9���)��&HV
U}VXOWDWV�VXJJ|UHQW�TXH�O
KRPR]\JRWLH�SRXU�7<.��3����$�SRXUUDLW�H[SOLTXHU�HQYLURQ����GHV�FDV�GH�WXEHUFXORVH�FKH]�OHV�(XURS}HQV��'H�PDQL|UH
VXUSUHQDQWH��QRXV�PRQWURQV�}JDOHPHQW�TXH�7<.��3����$�DOW|UH�OHV�U}SRQVHV�FHOOXODLUHV�v�O
,/�����PDLV�SDV�v�O
,)1�D��v�O
,/����RX�P~PH�v�O
,/�����TXL�
FRPPH�O
,/�����LQGXLW�O
,)1�J�YLD�O
DFWLYDWLRQ�GH�7<.��HW�-$.���(Q�RXWUH��7<.��3����$�HVW�FRUUHFWHPHQW�DQFU}�VXU�OHV�U}FHSWHXUV�GHV�F\WRNLQHV�HW�SHXW
~WUH�SKRVSKRU\O}��PDLV�PDQTXH�G DFWLYLW}�FDWDO\WLTXH��(Q®Q��QRXV�PRQWURQV�TXH�O DFWLYLW}�FDWDO\WLTXH�GH�7<.��HVW�HVVHQWLHOOH�SRXU�OHV�U}SRQVHV�GH
,/�����PDLV�SDV�SRXU�,/�����GDQV�OHV�FHOOXOHV�H[SULPDQW�-$.��GH�W\SH�VDXYDJH��(Q�FRQFOXVLRQ��O
KRPR]\JRWLH�SRXU�OH�YDULDQW�IDX[�VHQV�3����$�GH
7<.���DEROLVVDQW�VRQ�DFWLYLW}�NLQDVH��SHUWXUEH�V}OHFWLYHPHQW�O
LQGXFWLRQ�GH�O
,)1�J�SDU�O
,/����HW�FRQVWLWXH�OD�SUHPLHUH�}WLRORJLH�J}Q}WLTXH�FRPPXQH
GH�OD�WXEHUFXORVH��SUREDEOHPHQW�UHVSRQVDEOH�G
HQYLURQ����GHV�FDV�GH�WXEHUFXORVH�FKH]�OHV�(XURS}HQV�

�
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���������(WDW�GHV�OLHX[�GX�GLDJQRVWLF�JmQmWLTXH�GHV�GmzFLHQFHV�LQWHOOHFWXHOOHV�DX�&+8�GH�%UHVW

$XWHXUV��

6\OYLD�5('21������.HYLQ�8*8(1������&DUROLQH�%(1(&+������6}YHULQH�$8'(%(57�%(//$1*(5������0DUF�3/$1(6������-}U}PLH�/()5$1&������$G}OD�GH
%5266($8�%($89,5������(OLVH�6$&$=(������-XOLHWWH�523$56������6\OYLDQH�3(8'(1,(5������&}GULF�/(�0$5(&+$/������&ODXGH�)(5(&����

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+58�0259$1��%UHVW��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH�HW�KLVWRFRPSDWLELOLW}��&+58�%UHVW��%5(67��)UDQFH
���(WDEOLVVHPHQW�)UDQ{DLV�GX�VDQJ��&+58�0RUYDQ��%UHVW��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+58�0259$1��%5(67��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+58�%UHVW��%UHVW��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��&+58�%UHVW��%5(67��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��&+58�%UHVW��%UHVW��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+58�0RUYDQ��%UHVW��)UDQFH

0RWV�FOHIV���G}®FLHQFHV�LQWHOOHFWXHOOHV��1*6��GLDJQRVWLF

5mVXPm��

/HV�WURXEOHV�QHXURG}YHORSSHPHQWDX[�VRQW�GHV�PDODGLHV�K}W}URJ|QHV�WDQW�DX�QLYHDX�GHV�SK}QRW\SHV�TXH�GHV�FDXVHV�TXL�VRQW�PXOWLIDFWRULHOOHV��6L
OHV�FDXVHV�J}Q}WLTXHV�UHSU}VHQWHQW�DX�PRLQV�����GHV�FDV��5HWWHUHU�HW�DO����������SOXV�GH������J|QHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH�RQW�}W}�SXEOL}V�HW
WRXV�OHV�PRG|OHV�FRQQXV�GH�WUDQVPLVVLRQ�VRQW�UHWURXY}V���DXWRVRPLTXH�GRPLQDQW�RX�U}FHVVLI��OL}�v�O ;�RX�GDQV�GHV�U}JLRQV�VRXPLVHV�v�HPSUHLQWH
J}Q}WLTXH�

1RWUH�H[S}ULHQFH�GLDJQRVWLTXH�SDU�&*+�DUUD\�PRQWUH�XQ�WDX[�GH�GLDJQRVWLF�GH������FKLUH�HQ�DFFRUG�DYHF�OHV�GRQQ}HV�GH�OD�OLWW}UDWXUH��0LOOHU�HW
DO���������$LQVL�OD�SURORQJDWLRQ�GHV�WHVWV�J}Q}WLTXHV�SDU�V}TXHQ{DJH�KDXW�G}ELW�EDV}�VXU�XQ�SDQHO�GH�����J|QHV�LPSOLTX}V�RX�SRWHQWLHOOHPHQW
LPSOLTX}V�GDQV�OHV�G}®FLHQFHV�LQWHOOHFWXHOOHV�PRQWUH�XQ�UHQGHPHQW�SRVLWLI�GH�����GHV�FDV�GH�ID{RQ�FHUWDLQH��PXWDWLRQ�GH�FODVVH���RX����HW����GHV
FDV�SU}VHQWHQW�XQH�PXWDWLRQ�GH�FODVVH�����

1RWUH�H[S}ULHQFH�UHWURXYH�GHV�PXWDWLRQV�SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV�GDQV�GHV�J|QHV�U}FXUUHQWV���$1.5'����7&)����$+'&���0(&3��
+8:(��HW�&,&��1RXV�PHWWRQV�HQ�}YLGHQFH�OD�SU}VHQFH�G XQ�PRVD�FLVPH�GDQV�����GHV�FDV��FH�TXL�HVW�VXS}ULHXU�v�FH�TXL�HVW�G}FULW�GDQV�OD�OLWW}UDWXUH
�$FXQD�+LGDOJR�HW�DO��$-+*��������(OOHV�WRXFKHQW�GHV�J|QHV�SRXU�OHVTXHOV�FH�P}FDQLVPH�HVW�G}Mv�FRQQX�WHO�TXH�0(&3���PRVD�FLVPH�JHUPLQDO
PDWHUQHO��HW�*1%���PXWDWLRQ�VRPDWLTXH�GX�SDWLHQW��PDLV�}JDOHPHQW�&/&1��HW�$5,'�$��8Q�SDWLHQW�HVW�K}W}UR]\JRWH�FRPSRVLWH�SRXU�XQ�J|QH
}PHUJHQW�GDQV�OHV�G}®FLHQFHV�LQWHOOHFWXHOOHV��OH�J|QH�81&��$��3RXU�O KHXUH�DXFXQ�SDWLHQW�K}W}UR]\JRWH�FRPSRVLWH�SRXU�XQH�PXWDWLRQ��619��HW�XQ
&19�Q D �}W} �G}WHFW}� �/ DQDO\VH �GHV �WULRV �SDU �SRRO �GH �SDUHQWV �HVW �XQH�DSSURFKH�H°FDFH�SRXU �O LQWHUSU}WDWLRQ �HW �OD �SULRULVDWLRQ �GHV �YDULDQWV� �$ �FH
VWDGH�XQH�U}¯H[LRQ�YD�~WUH�Q}FHVVDLUH�D®Q�G
DGRSWHU�OD�VWUDW}JLH�GLDJQRVWLTXH�OD�SOXV�H°FDFH�GDQV�OH�IXWXU��
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.KRXORXG�5MLED

���������$QRPDOLHV�GH�OD�GLymUHQFLDWLRQ�VH[XHOOH���(WXGH�GH�SURzO�FOLQLTXH�HW�JmQmWLTXH�GH�����FDV�HW�DQDO\VH�VWDWLVWLTXH

$XWHXUV��

.KRXORXG�5MLED������6DUUD�'LPDVVL������.DULP�%HQ�$PHXU������$IHI�-DOORXO������+DP]D�%(1�$%'$//$+������,PHQ�%(1�+$'-�+0,'$�������+HGL�.+$,5,�����
0RKDPHG�%,%,������0RKVHQ�%(/*8,7+������$/,�6$$'������6RXPD\D�0RXJRX�=HUHOOL����

���/DERUDWRLUH�GH�F\WRJ}Q}WLTXH��ELRORJLH�PRO}FXODLUH�HW�ELRORJLH�GH�OD�UHSURGXFWLRQ�+XPDLQHV��+�SLWDO�)DUKDW�+DFKHG��6RXVVH��6RXVVH��7XQLVLH
���6HUYLFH�GH�1}RQDWRORJLH��+�SLWDO�GH�)DWWRXPD�%RXUJXLED��0RQDVWLU��7XQLVLH
���VHUYLFH�GH�*\Q}FRORJLH�REVW}WULTXH��+�SLWDO�)DUKDW�+DFKHG��6RXVVH��6RXVVH��7XQLVLH
���VHUYLFH�GH�FKLUXUJLH�S}GLDWULTXH��+�SLWDO�GH�)DWWRXPD�%RXUJXLED��0RQDVWLU��7XQLVLH

0RWV�FOHIV���'}VRUGUHV�GH�G}YHORSSHPHQW�VH[XHO��'\VJ}QHVLH�JRQDGLTXH���RYR�WHVWLFXODLUH�'6'��6\QGURPH�GH�.OLQHIHOWHU

5mVXPm��

/HV�G}VRUGUHV�GX�G}YHORSSHPHQW�VH[XHO��'6'��VRQW�GHV�WURXEOHV�FRQJ}QLWDX[��FDUDFW}ULV}HV�SDU�XQH�GLVFRUGDQFH�HQWUH�OH�VH[H�FKURPRVRPLTXH�
JRQDGLTXH��RX�DQDWRPLTXH��%LHQ�TXH�OD�IU}TXHQFH�GH�FHV�DQRPDOLHV�DLW�FRQVLG}UDEOHPHQW�SURJUHVV}�DX�QLYHDX�GH�OD�SRSXODWLRQ�PDJKU}ELQH��OH
SK}QRW\SH�Q HVW�H[SOLTX}�TXH�SDUWLHOOHPHQW�FKH]�FHUWDLQV�FDV��1RXV�UDSSRUWRQV�GDQV�FHWWH�}WXGH�OHV�GL}UHQWV�SUR®OV�FOLQLTXHV�HW�FKURPRVRPLTXHV
GHV�SDWLHQWV�SU}VHQWDQW�XQ�'6'��(Q�VH�EDVDQW�VXU�OD�FODVVL®FDWLRQ�GH�&KLFDJR�GH�������QRXV�QRXV�SURSRVRQV�O }WLRORJLH�GHV�'6'�HQ�7XQLVLH�

,O�V DJLW�G XQH�}WXGH�U}WURVSHFWLYH�TXL�SRUWH�VXU�����SDWLHQWV�D\DQW�FRQVXOW}�SRXU�H[SORUDWLRQ�J}Q}WLTXH�G XQH�DQRPDOLH�GH�GL}UHQFLDWLRQ�VH[XHOOH�
VXU�XQH�S}ULRGH�DOODQW�GH�-DQYLHU������v�'}FHPEUH�������8QH�DQDO\VH�V\VW}PDWLTXH�SDU�FDU\RW\SH�FRQYHQWLRQQHO�D�SHUPLV�GH�UHFODVVHU�OHV�SDWLHQWV
VHORQ�OHV�IRUPXOHV�FKURPRVRPLTXHV�HW�OH�SK}QRW\SH�J}QLWDO�HW�JRQDGLTXH��8QH�}WXGH�PRO}FXODLUH�SDU�GL}UHQWV�WHFKQLTXHV�D�}W}�PHQ}H�SRXU�D°QHU
QRWUH�UHFKHUFKH�

/ xJH�P}GLDQ�GH�QRV�SDWLHQWV�HVW�GH����DQV�DYHF�GHV�H[WU~PHV�DOODQW�GH���MRXU�v����DQV��/HV�SDWLHQWV�VRQW�UHSDUWLV�FRPPH�VXLW������������������v
���;<�'6'������������������SU}VHQWDLHQW�XQH�DQRPDOLH�GHV�JRQRVRPHV�HW����������������v�����;;�'6'�������������SDWLHQWV�SU}VHQWHQW�XQH
G\VJ}Q}VLH�JRQDGLTXH�GRQW����������VRQW�GH�W\SH����;<�RYRWHVWLFXODLUH�'6'�HW�����������GH�W\SH����;;�WHVWLFXODLUH�'6'��&XULHXVHPHQW��OH
V\QGURPH�GH�.OLQHIHOWHU����������HW�OHV�SDWLHQWV�v�����;<�RYR�WHVWLFXODLUH�'6'�VRQW�OHV�SOXV�IU}TXHQWV�GDQV�QRWUH�}WXGH�DYHF�XQH�IU}TXHQFH�GH
�������HW�������UHVSHFWLYHPHQW��7RXWH�WHFKQLTXHV�FRQIRQGXV��QRXV�DYRQV�PLV�HQ�}YLGHQFH�O LPSOLFDWLRQ�GH�FHUWDLQV�J|QHV�GDQV�OD�GL}UHQFLDWLRQ
VH[XHOOH�WHOV�TXH�65<��'$;���62;���/+&*5�HW�$5��DLQVL�TXH�G DXWUHV�J|QHV�FDQGLGDWV�WHOV�TXH�1&25��(7.1.��HW�7/(��

1RWUH�VWUDW}JLH�G H[SORUDWLRQ�QRXV�D�SHUPLV�GH�G}YRLOHU�XQ�JURXSH�GH�J|QHV�FDXVDO�FKH]�FHUWDLQV�SDWLHQWV��&KH]�OHV�SDWLHQWV����;<�RYR�WHVWLFXODLUH
'6'� �QRXV �DYRQV �SX �LGHQWL®HU �GHV �PXWDWLRQV �SRQFWXHOOHV �DX �QLYHDX �GHV �J|QHV � �/+&*5 ��$5 �HW �7/(� �SRXYDQW �H[SOLTXHU �OH �SK}QRW\SH� �&KH] �OHV
SDWLHQWV ����;; �WHVWLFXODLUH �'6'� �XQH �GXSOLFDWLRQ �GX �J|QH �62;� �DLQVL �TX XQH �SU}VHQFH �RX �DEVHQFH �GX �J|QH �65< �D �}W} �LGHQWL®} �H[SOLTXDQW �OH
SK}QRW\SH��&HV�GRQQ}HV�PHWWHQW�HQ�}YLGHQFH�OD�FRPSOH[LW}�GH�OD�GL}UHQFLDWLRQ�VH[XHOOH�PDVFXOLQH�DLQVL�TXH�OH�GLDJQRVWLF�WDUGLI�GH�FHV�WURXEOHV
GDQV�OHV�SD\V�v�IDLEOH�QLYHDX�VRFLR�}FRQRPLTXH�R��OH�GLDJQRVWLF�DQW}QDWDO�HVW�SUHVTXH�LQH[LVWDQW�

�'HYDQW�O K}W}URJ}Q}LW}�FOLQLTXH�HW�J}Q}WLTXH��OHV�'6'�VRQW�UHODWLYHPHQW�VRXV�HVWLP}V� �FH�TXL �UHQG�OHXU�GLDJQRVWLF�WDUGLI �HW �SOXV�GL°FLOH� �$�QRWUH
FRQQDLVVDQFH��LO�V
DJLW�GH�OD�SUHPL|UH�}WXGH�VWDWLVWLTXH�TXL�D�SHUPLV�GH�G}FULUH�OH�VSHFWUH�FOLQLTXH�HW�J}Q}WLTXH�GHV�'6'�GDQV�OD�SRSXODWLRQ
WXQLVLHQQH��&HFL�QRXV�DP|QHUDLW�v�PHWWUH�HQ�SODFH�XQ�GLDJQRVWLF�SU}FRFH�GDQV�OH�IXWXU�TXL�SHUPHWWUDLW�G DP}OLRUHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�

�

3LlFH�MRLQWH���$EVWUDFW��$VVLVH�GRF[



6<1'520(6�0$/)250$7,)6 5DQLD�6DNND

���������/H�V\QGURPH�Gx(OOLV�9DQ�&UHYHOG���$�SURSRV�GxXQH�REVHUYDWLRQ�IDPLOLDOH

$XWHXUV��

5DQLD�6DNND���������=DKUD�6DLGDQL������6DPLD�%HOKDVVHQ������+D\HW�%HQ�+DPLGD������.DPHO�0RQDVWLUL����

���8QLW}�GH�UHFKHUFKH�GH�*}Q}WLTXH�HW�PDODGLHV�GH�O HQIDQW�85��(6����)DFXOW}�GH�0}GHFLQH�GH�0RQDVWLU��0RQDVWLU��7XQLVLH
���6HUYLFH�GH�&KLUXUJLH�S}GLDWULTXH��+�SLWDO�)DWWRXPD�%RXUJXLED�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH
���6HUYLFH�GH�*\Q}FRORJLH�REVW}WULTXH��+�SLWDO�)DWWRXPD�%RXUJXLED�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH
���5}DQLPDWLRQ�HW�GH�0}GHFLQH�1}RQDWDOH��+�SLWDO�)DWWRXPD�%RXUJXLED�GH�0RQDVWLU��7XQLVLH��0RQDVWLU��7XQLVLH

0RWV�FOHIV���6\QGURPH�G (OOLV�9DQ�&UHYHOG��0LFURP}OLH��'\VSODVLH�WKRUDFLTXH�&DUGLRSDWKLH

5mVXPm��

/H �V\QGURPH�G (OOLV�9DQ�&UHYHOG ��(9&� �HVW �XQH�G\VSODVLH �FKRQGUR�HFWRGHUPLTXH�DXWRVRPLTXH�U}FHVVLYH �UDUH �FDUDFW}ULV}H �SDU �XQ �UHWDUG �GH
FURLVVDQFH �v �G}EXW �DQW}QDWDO� �XQ �WKRUD[ �}WURLW� �XQH �SRO\GDFW\OLH� �GHV �DQRPDOLHV �HFWRGHUPLTXHV �HW �GHV �PDOIRUPDWLRQV �FDUGLDTXHV� �/HV �GL°FXOW}V
UHVSLUDWRLUHV�UHQFRQWU}HV�GDQV�OHV�SUHPLHUV�PRLV�GH�YLH��GXHV�v�O }WURLWHVVH�WKRUDFLTXH�HW�DX�W\SH�GH�OD�PDOIRUPDWLRQ�FDUGLDTXH�VRQW�UHVSRQVDEOHV
GH�OD�O}WDOLW}�GH�FHWWH�SDWKRORJLH�

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�GH�WURLV�QRXYHDX�Q}V�G XQH�P~PH�IUDWULH�HW�LVVXV�GH�SDUHQWV�FRXVLQV�JHUPDLQV��/H�SUHPLHU�QRXYHDX�Q}�HVW�GH�VH[H
PDVFXOLQ��D\DQW�HX�XQ�GLDJQRVWLF�DQW}QDWDO�}FKRJUDSKLTXH�G XQH�PLFURP}OLH��$�OD�QDLVVDQFH��LO�D�SU}VHQW}�XQH�G}WUHVVH�UHVSLUDWRLUH�V}Y|UH�HW�v
O H[DPHQ��XQ�QDQLVPH�G\VKDUPRQLHX[��XQH�G\VPRUSKLH�IDFLDOH�DVVRFLDQW�XQ�IURQW�ODUJH��XQ�QH]�DYHF�XQH�HQVHOOXUH�QDVDOH�PDUTX}H��GHV�RUHLOOHV�EDV
LPSODQW}HV�DYHF�XQ�WXEHUFXOH�SU}WUDJLHQ�JDXFKH��XQH�IHQWH�ODELDOH�VXS}ULHXUH�SDUWLHOOH��GHV�IUHLQV�JLQJLYDX[��GHX[�LQFLVLYHV�LQI}ULHXUHV��XQH
KH[DGDFW\OLH�SRVWD[LDOH�GHV�PDLQV��XQ�WKRUD[�}WURLW�DYHF�RQ]H�F�WHV�FRXUWHV�HW�XQH�K\SRSODVLH�SXOPRQDLUH��XQH�K}SDWRP}JDOLH��XQ�PLFURS}QLV�DYHF
XQH�YHUJH�FRXG}H��,O�HVW�G}F}G}�DX�WURLVL|PH�MRXU�GH�YLH�SDU�G}WUHVVH�UHVSLUDWRLUH��/H�GHX[L|PH�QRXYHDX�Q}�HVW�GH�VH[H�PDVFXOLQ��,O��D�HX�XQ
GLDJQRVWLF�DQW}QDWDO�}FKRJUDSKLTXH�G XQH�PLFURP}OLH��XQ�WKRUD[�}WURLW��XQH�FDUGLRP}JDOLH���XQH�FRPPXQLFDWLRQ�LQWHUDXULFXODLUH�HW�XQH�GLODWDWLRQ�GX
YHQWULFXOH�FDUGLDTXH�GURLW��/ LQWHUUXSWLRQ�GH�OD�JURVVHVVH�HVW�UHIXV}H�SDU�OD�FRXSOH�GHV�SDUHQWV��$�OD�QDLVVDQFH��OH�SDWLHQW�D�SU}VHQW}�XQ�QDQLVPH
G\VKDUPRQLHX[��XQH�G\VPRUSKLH�IDFLDOH�DVVRFLDQW�XQ�IURQW�KDXW�HW�ODUJH��XQ�QH]�ODUJH�DYHF�XQH�HQVHOOXUH�QDVDOH�PDUTX}H��XQH�HQFRFKH�P}GLDQH�GH
OD�IDFH�LQWHUQH�GH�OD�O|YUH�VXS}ULHXUH��GHV�IUHLQV�JLQJLYDX[��GHX[�LQFLVLYHV�LQI}ULHXUHV��/H�WKRUD[�}WDLW�FRXUW�HW��}WURLW�HW�D�FRQVWLWX}�XQH�FDXVH�G XQH
G}WUHVVH�LPP}GLDWH�HW�V}Y|UH��/HV�PHPEUHV�}WDLHQW�FRXUWV�DYHF�XQH�KH[DGDFW\OLH�GHV�PDLQV�HW�XQH�G\VSODVLH�GHV�RQJOHV��/H�GLDJQRVWLF�GX
V\QGURPH�G (9& �HVW �UHWHQX� �/H �QRXYHDX�Q} �HVW �G}F}G} �DX ��|PH �MRXU �GH �YLH �G XQH �LQVX°VDQFH �UHVSLUDWRLUH� �/H �WURLVL|PH�QRXYHDX�Q} �HVW �GH �VH[H
I}PLQLQ�HW�D�SU}VHQW}�HQ�}FKRJUDSKLH�DQW}QDWDOH�XQH�PLFURP}OLH��$�OD�QDLVVDQFH��HOOH�}WDLW�HXSQ}LTXH�HW�D�SU}VHQW}�XQH�G\VPRUSKLH�IDFLDOH�HW�GHV
PHPEUHV�VLPLODLUH�v�FHOOH�GX�GHX[L|PH�QRXYHDX�Q}�PDLV�DYHF�XQ�WKRUD[�PRLQV�}WURLW��/ }FKRJUDSKLH�FDUGLDTXH�D�PRQWU}�XQH�RUHLOOHWWH�XQLTXH�VDQV
VLJQHV �G LQVX°VDQFH �FDUGLDTXH� �/ }YROXWLRQ �HVW �PDUTX}H �SDU �O
DEVHQFH �GH �FRPSOLFDWLRQV �UHVSLUDWRLUHV �HW �K}PRG\QDPLTXHV �MXVTX v �O xJH �GH �WURLV
PRLV��8QH�RS}UDWLRQ�GH�OD�FDUGLRSDWKLH�HVW�SU}YXH�

(Q�FRQFOXVLRQ� �OH�V\QGURPH�G (OOLV�9DQ�&UHYHOG�HVW �XQH�FKRQGURG\VSODVLH�GRQW�OH�SURQRVWLF�G}SHQG�GX�YROXPH�WKRUDFLTXH�HW�GX�W\SH�GH�OD
PDOIRUPDWLRQ�FDUGLDTXH�DVVRFL}H��/H�GLDJQRVWLF�DQW}QDWDO�UHSRVH�VXU�XQ�H[DPHQ�}FKRJUDSKLTXH�G}WDLOO}�SRXU�SRXYRLU�SU}GLUH�OD�O}WDOLW}�GH�FHWWH
SDWKRORJLH�

3LlFH�MRLQWH���DEVWUDFW�B(9&BSRVWHU�}OHFWURQLTXH�GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

/HiOD�*KHVK

���������6\QGURPH�+\GUROHWKDOXV���SUHPLlUH�GHVFULSWLRQ�GH�GHX[�QRXYHDX[�YDULDQWV�SDWKRJlQHV�QRQ�zQODQGDLV�GDQV�+</6�
FKH]�GHX[�IsWXV�

$XWHXUV��

/H�OD�*KHVK������0DULH�0XVTXHU������/RXLVH�'HYLVPH������1DGLD�(ONKDUWRX®������3DVFDO�9DDVW������2GLOH�%RXWH������$QQH�6RSKLH�5LWHDX���������&ODXGLQH
/H�9DLOODQW������1RUEHUW�:LQHU������0DGHOHLQH�-RXEHUW������6W}SKDQH�%}]LHDX���������6RSKLH�7KRPDV�������7DQLD�$WWLH�%LWDFK����������&ODLUH�%HQHWHDX
���

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�G +LVWR�HPEU\RORJLH�HW�GH�F\WRJ}Q}WLTXH��8QLW}�G (PEU\RIRHWRSDWKRORJLH��&+8�3DULV��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���6HUYLFH�G (FKRJUDSKLH�I�WDOH�HW�GH�P}GHFLQH�I�WDOH��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�REVW}WULTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�REVW}WULTXH��&OLQLTXH�-XOHV�9HUQHV��1DQWHV��)UDQFH
���,QVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����,QVWLWXW�,PDJLQH��,16(50�8������8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LWH��3DULV��)UDQFH

0RWV�FOHIV���+</6���V\QGURPH�K\GUROHWKDOXV��FLOLRSDWKLH��I�WXV��K\GURF}SKDOLH��WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH

5mVXPm��

/H�V\QGURPH�K\GUROHWKDOXV��+/6��HVW�XQ�V\QGURPH�SRO\PDOIRUPDWLI�I�WDO�O}WDO�UDUH��OL}�v�XQ�G}IDXW�GH�OD�FLOLRJHQ|VH��&H�V\QGURPH�HVW�SOXV�IU}TXHQW
HQ�)LQODQGH��R��XQ�YDULDQW�IDX[�VHQV�IRQGDWHXU�GDQV�OH�J|QH�+</6��D�}W}�LGHQWL®}�HQ�������$�FH�MRXU��DXFXQ�DXWUH�YDULDQW�GDQV�+</6��LPSOLTX}�GDQV
OH�+/6��Q D�}W}�UDSSRUW}�

1RXV�UDSSRUWRQV�GHX[�I�WXV�IUDQ{DLV�SU}VHQWDQW�XQ�SK}QRW\SH�G +/6��DQRPDOLHV�F}U}EUDOHV��PDOIRUPDWLRQV�GHV�PHPEUHV�DYHF�XQH�SRO\GDFW\OLH
FURLV}H�HW�DQRPDOLH�GHV�RUJDQHV�J}QLWDX[��SRUWHXUV�GH�GHX[�YDULDQWV�K}W}UR]\JRWHV�FRPSRVLWHV�GDQV�OH�J|QH�+</6���/H�SUHPLHU�DOO|OH�GH�FKDTXH
I�WXV �SRUWH �OH �YDULDQW �®QODQGDLV ��10B��������� �F����$ �! �*� �S��$VS���*O\��� �/H �VHFRQG �DOO|OH �SRUWH �XQ �QRXYHDX �YDULDQW �IDX[�VHQV ��F����*�!�&�
S��$UJ���3UR���FKH]�OH�SUHPLHU�I�WXV��HW�XQ�QRXYHDX�YDULDQW�QRQ�VHQV��F����&�!�7��S��$UJ������FKH]�OH�GHX[L|PH�I�WXV�

,O�V DJLW�GH�OD�SUHPL|UH�GHVFULSWLRQ�GH�FDV�G +/6�SDU�PXWDWLRQ�GH�+</6��HQ�GHKRUV�GHV�FDV�)LQODQGDLV��TXL�FRQ®UPH�O LPSOLFDWLRQ�GH�FH�J|QH�GDQV�OH
V\QGURPH�+\GUROHWKDOXV��3DU�DLOOHXUV��OHV�GHX[�I�WXV�UDSSRUW}V�LFL�RQW�XQ�SK}QRW\SH�FRPSDWLEOH�DYHF�O +/6��PDLV�SU}VHQWHQW�GHV�PDOIRUPDWLRQV
DGGLWLRQQHOOHV��SHUPHWWDQW�G }WHQGUH�OH�VSHFWUH�SK}QRW\SLTXH�SU}F}GHPPHQW�G}FULW�HW�GH�SODFHU�O +/6�GDQV�OH�ODUJH�VSHFWUH�SK}QRW\SLTXH�GHV
FLOLRSDWKLHV�



%,2,1)250$7,48(��1289(//(6
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'DYLG�%DX[

���������0RELGHWDLOV��OxDSSOLFDWLRQ�ZHE�OLEUH�HW�JUDWXLWH�GxLQWHUSUmWDWLRQ�GHV�YDULDWLRQV�JmQmWLTXHV

$XWHXUV��

'DYLG�%DX[������&KDUOHV�9DQ�*RHWKHP������7KRPDV�*XLJQDUG������.HYLQ�<DX\���������2OLYLHU�$UGRXLQ������0LFKHO�.RHQLJ������$QQH�IUDQ{RLVH�5RX[����

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�%LRORJLH�GHV�7XPHXUV�6ROLGHV��+�SLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���8QLW}�GH�*}Q}WLTXH�&KURPRVRPLTXH��+�SLWDO�$UQDXG�GH�9LOOHQHXYH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�3HUVRQQDOLV}H��*}Q}WLTXH�FOLQLTXH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH
0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���&HQWUH�GH�U}I}UHQFH�DQRPDOLHV�GX�G}YHORSSHPHQW�6252��,16(50�8������0RQWSHOOLHU��)UDQFH
���3ODWHDX�GH�0}GHFLQH�0RO}FXODLUH�HW�*}QRPLTXH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���%LRLQIRUPDWLTXH��LQWHUSU}WDWLRQ�GH�YDULDQWV��DSSOLFDWLRQ�ZHE

5mVXPm��

/xLQWHUSUmWDWLRQ �FOLQLFR�ELRORJLTXH �GHV �YDULDQWV �Gx$'1 �LGHQWL®}V �GDQV �OH �FDGUH �GX �GLDJQRVWLF �PRO}FXODLUH �FRQVWLWXH �O XQH �GHV �mWDSHV
FKURQRSKDJHV��GH�WRXWH�DQDO\VH��'H�PXOWLSOHV�RXWLOV�G DLGH�RX�GH�SU}GLFWLRQ�H[LVWHQW��QRWDPPHQW�SRXU�}YDOXHU�O LPSDFW�GHV�YDULDQWV�IDX[�VHQV�
PDLV�DXVVL�O LPSDFW�GHV�YDULDQWV�VXU�O }SLVVDJH��RX�HQFRUH�SRXU�G}WHUPLQHU�OD�IU}TXHQFHV�GH�YDULDQWV�GDQV�GLYHUVHV�SRSXODWLRQV��/HV�VRXUFHV�GH
GRQQmHV �VRQW �QRPEUHXVHV �HW �YDULmHV� �PDLV �\ �DFF}GHU �GH �PDQL|UH �H°FDFH �UHTXLHUW �O XWLOLVDWLRQ �GH �VXLWHV �ORJLFLHOOHV �FRPPHUFLDOHV �RX �TXL
LPSRVHQW �GLYHUVHV �FRQWUDLQWHV ��Q}FHVVLW} �G ~WUH �FRQQHFW} �SDU �XQ �LGHQWL®DQW� �HWF�� �0REL'HWDLOV �HVW �XQH �DSSOLFDWLRQ �ZHE �OLEUH �GxDFFlV
SHUPHWWDQW �VXU �XQH �VHXOH �SDJH �GxDJUmJHU �XQ �QRPEUH �LPSRUWDQW �GH �GRQQmHV �SDU �YDULDQW�

/xXWLOLVDWHXU�D�OD�SRVVLELOLWm�GH�FUmHU�GDQV�OH�V\VWlPH�GHV�YDULDQWV ��YLD�9DULDQW9DOLGDWRU��GDQV�OH�J|QH�GH�VRQ�FKRL[��HQ�XWLOLVDQW�OD
QRPHQFODWXUH�+*96�WUDQVFULW��F�����/H�YDULDQW�SHXW�nWUH�GH�WRXW�W\SH��H[RQLTXH��LQWURQLTXH��VXEVWLWXWLRQ��G}O}WLRQ��GXSOLFDWLRQ¤���8QH�IRLV�FU}}�
OH�YDULDQW�HVW�FRQQX�GX�V\VW|PH�HW�SRXUUD�SDU�OD�VXLWH�~WUH�UDSSHO}�YLD�OH�PRWHXU�GH�UHFKHUFKH�LQW}JU}��3RXU�FKDTXH�J|QH��XQH�SDJH�SHUPHW
G D°FKHU�OHV�YDULDQWV�G}Mv�FRQQXV�SDU�FDW}JRULHV�

/ RXWLO�SU}VHQWH�SRXU�FKDTXH�YDULDQW�XQH�V\QWK|VH�LQFOXDQW�QRWDPPHQW�

OHV�GL}UHQWHV�QRPHQFODWXUHV�+*96��J}QRPLTXHV��SURW}LTXH¤��
O LQWHUSU}WDWLRQ�GHV�SRVLWLRQV�GDQV�OH�J|QH��H[RQ�LQWURQ���OD�SURW}LQH��OH�FRQWH[WH�QXFO}RWLGLTXH��OD�SUR[LPLW}�GH�VLWHV�G }SLVVDJH¤
OHV�IUmTXHQFHV�JOREDOHV�GDQV�JQRP$'�H[RPH�JHQRPH��O LGHQWL®DQW�GE613
O LQWHUSU}WDWLRQ�&OLQYDU
GHV�OLHQV�GLUHFWV�YHUV�OHV�LQVWDQFHV�/29'�UHFHQVDQW�OH�YDULDQW
OH�VFRUH�&$''
OHV�VFRUHV�GEVF619�HW�VSOLFH$,�SRXU�OHV�SUmGLFWLRQV�GxmSLVVDJH�SRXU�OHV�VXEVWLWXWLRQV
GLYHUV�VFRUHV�GH�SUmGLFWLRQV��6,)7��3RO\SKHQ���PHWD690��)$7+00¤��SRXU�OHV�IDX[�VHQV��GRQQ}HV�LVVXHV�GH�GE16)3
OHV�LGHQWLzDQWV�SXEPHG�G DUWLFOHV�FLWDQW�OH�YDULDQW�G LQW}U~W��YLD�/LW9DU�
XQH�FODVVLzFDWLRQ�$&0*�VHPL�DXWRPDWLVmH��YLD�,QWHUYDU��

&HWWH �V\QWK|VH �HVW �H[SRUWDEOH �DX�IRUPDW �SGI� �/HV �XWLOLVDWHXUV �GX �6,/ �'()*(1�SRXUURQW �H[SRUWHU �XQ �®FKLHU �FRPSDWLEOH �D®Q �G }YLWHU �OHV �VDLVLHV
PDQXHOOHV�

'H�QRPEUHXVHV�DP}OLRUDWLRQV�VRQW�SU}YXHV�HW�LQFOXHQW�OD�SRVVLELOLW}�GH�FU}HU�GHV�YDULDQWV�SDU�ORWV��OD�FU}DWLRQ�G XQH�$3,��$SSOLFDWLRQ�3URJUDPPLQJ
,QWHUIDFH��SHUPHWWDQW�XQ�DFF|V��OD�SU}�FU}DWLRQ�DXWRPDWLTXH�GH�WRXWHV�OHV�VXEVWLWXWLRQV�SRVVLEOHV�DLQVL�TXH�O LQW}JUDWLRQ�G XQ�PRGXOH�0D[(QW
�SU}GLFWLRQ�G HHW�VXU�O HSLVVDJH��TXL�VHUD�IRQFWLRQQHO�SRXU�OHV�LQGHOV�

�

8QH�YHUVLRQ�GH�GmPRQVWUDWLRQ�QRQ�RSWLPLVmH�FRPSUHQDQW�HQYLURQ������J|QHV�HVW�GLVSRQLEOH�SRXU�OHV�mYDOXDWHXUV�GH�FH�UmVXPm�v
O DGUHVVH�VXLYDQWH��DWWHQWLRQ�FHWWH�YHUVLRQ�GH�GmPRQVWUDWLRQ�SHXW�QH�SDV�nWUH�DFFHVVLEOH�GHSXLV�FHUWDLQV�UmVHDX[��QRWDPPHQW
KRVSLWDOLHUV��

KWWS�����������������������

([HPSOH�G XQ�J|QH��

KWWS�����������������������JHQH�86+�$

([HPSOH�G XQ�YDULDQW��

KWWS�����������������������YDULDQW��

/H�FRGH�VRXUFH�HVW�GLVSRQLEOH�VXU�*LW+XE��

KWWSV���JLWKXE�FRP�EHERFKH�0REL'HWDLOV



1(852*c1c7,48( 3DXOLQH�0RQLQ

���������gWXGH�GxXQ�SDQHO�GH�JlQHV�LPSOLTXmV�GDQV�OHV�mSLOHSVLHV�PRQRJmQLTXHV��3$*(0����UmVXOWDWV�SUmOLPLQDLUHV�GH�OD�FRKRUWH
GHV�����SUHPLHUV�SDWLHQWV�DQDO\VmV�DX�FHQWUH�GH�JmQmWLTXH�GH�/\RQ

$XWHXUV��

3DXOLQH�0RQLQ���������$XGUH\�/DEDOPH������1LFRODV�&KDWURQ���������&DUROH�*RXMRQ������+}O|QH�*XLOEHUW������0DULH�/XLQR������3LHUUH�$QWRLQH�5ROODW�)DUQLHU
�����&ODLUH�%DUGHO���������7KRPDV�6LPRQHW������'RURWK}H�9LOOH������(OHQL�3DQDJLRWDNDNL������-XOLWWD�'H�5HJQDXOG�'H�%HOOHVFL]H������$OH[LV�$U]LPDQRJORX
��������9LQFHQW�'HV�3RUWHV�'H�/D�)RVVH���������0DULDQQH�7LOO������'DPLHQ�6DQODYLOOH���������*DHWDQ�/HVFD�������

���6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���/DERUDWRLUH�-DFTXHPRQW��&HQWUH�GH�UHFKUHFKH�GX�&+8�6DLQWH�-XVWLQH��0RQWU}DO��&DQDGD
���,QVWLWXW�1HXURP\RJ|QH��&156�805��������,16(50�8������8QLYHUVLW}�&ODXGH�%HUQDUG��/\RQ����/\RQ��)UDQFH
���)DFXOW}�GH�P}GHFLQH�GH�/\RQ��8QLYHUVLW}�&ODXGH�%HUQDUG��/\RQ����/\RQ��)UDQFH
���6HUYLFH�GH�QHXURORJLH�S}GLDWULTXH��+�SLWDO�)HPPH�0|UH�(QIDQW��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�G
}SLOHSWRORJLH�FOLQLTXH��GHV�WURXEOHV�GX�VRPPHLO�HW�GH�QHXURORJLH�IRQFWLRQQHOOH�GH�O
HQIDQW��+�SLWDO�)HPPH�0|UH�(QIDQW��+RVSLFHV�&LYLOV
GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���rSLOHSVLHV�PRQRJ}QLTXHV��SDQHO��V}TXHQ{DJH�KDXW�G}ELW

5mVXPm��

/HV�}SLOHSVLHV�FRQVWLWXHQW�XQ�JURXSH�GH�SDWKRORJLHV�QHXURORJLTXHV�IU}TXHQWHV�HW�K}W}URJ|QHV��DX�VHLQ�GXTXHO�RQW�}W}�G}FULWHV�GH�QRPEUHXVHV
IRUPHV�PRQRJ}QLTXHV�UDUHV��/D�PLVH�HQ�}YLGHQFH�G XQ�YDULDQW�FDXVDO�SHUPHW���L��GH�FRQ®UPHU�XQ�GLDJQRVWLF�}WLRORJLTXH�VXVSHFW}�VXU�OHV�GRQQ}HV
}OHFWUR�FOLQLTXHV��LL��GH�IRUPXOHU�XQ�FRQVHLO�J}Q}WLTXH�®DEOH��HW��LLL��GDQV�TXHOTXHV�FDV��G DGDSWHU�OD�SULVH�HQ�FKDUJH�WK}UDSHXWLTXH��

�

/ REMHFWLI�GH�FH�WUDYDLO�HVW�G DQDO\VHU�OHV�U}VXOWDWV�GX�V}TXHQ{DJH�v�KDXW�G}ELW�G XQ�SDQHO�GH����SXLV�����J|QHV�SU}DODEOHPHQW�LPSOLTX}V�GDQV�GHV
IRUPHV�G }SLOHSVLHV�PRQRJ}QLTXHV��/D�OLVWH�GHV�J|QHV�V}TXHQF}V�HVW�U}JXOL|UHPHQW�DFWXDOLV}H�DX�VHLQ�GX�U}VHDX�(3,*(1(��

�

/HV�U}VXOWDWV�SU}OLPLQDLUHV�GH�FHWWH�}WXGH�SRUWHQW�VXU�OHV�����SUHPLHUV�SDWLHQWV�GRQW�O $'1�D�}W}�DQDO\V}�v�/\RQ��7RXV�FHV�SDWLHQWV�RQW�}W}�}YDOX}V
DX �SU}DODEOH �SDU �XQ �QHXURS}GLDWUH �HW�RX �XQ �J}Q}WLFLHQ� �HW �RQW �}JDOHPHQW �E}Q}®FL} �G XQH �DQDO\VH �FKURPRVRPLTXH �VXU �SXFH �v �$'1 �HQ �SUHPL|UH
LQWHQWLRQ��

�

6RL[DQWH�GRX]H �YDULDQWV �SDWKRJ|QHV� ��� �YDULDQWV �SUREDEOHPHQW �SDWKRJ|QHV� �HW ��� �YDULDQWV �GH �VLJQL®FDWLRQ �LQFRQQXH �RQW �}W} �G}WHFW}V �GDQV ���
J | Q H V � � G R Q W � F H U W D L Q V � V R Q W � L P S O L T X } V � G H � I D { R Q � U } F X U U H Q W H
���.&14��Q �����6&1�$�Q �����&'./���.&17���6&1�$�Q ����$73�$���*5,1�$��3557��Q ����&+'���0(&3���3&'+���Q ����$5+*()����'(3'&���*1
$2���6/&�$���67;%3��Q �����6L[�YDULDQWV�GX�QRPEUH�GH�FRSLHV��&19��H[RQLTXHV�RQW�}W}�G}WHFW}V����G}O}WLRQV����GXSOLFDWLRQ���GRQW���HQ�PRVD�TXH�
4XDWUH�DXWUHV�DQRPDOLHV�HQ�PRVD�TXH�IDLEOH����v������RQW�}JDOHPHQW�}W}�G}WHFW}HV��

/H�UHQGHPHQW�GLDJQRVWLTXH�WRXWHV�LQGLFDWLRQV�FRQIRQGXHV�V }O|YH�v������/HV�WDX[�GLDJQRVWLTXHV�SRXU�OHV�SULQFLSDX[�JUDQGV�V\QGURPHV�V }O|YHQW
UHVSHFWLYHPHQW�v�������SRXU�OHV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV�SU}FRFHV��Q ���������SRXU�OHV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV�LQIDQWLOHV��Q ����
����SRXU�OHV�V\QGURPH�GH�:HVW��Q ���������SRXU�OHV�}SLOHSVLHV�VHQVLEOHV�v�OD�®|YUH��Q ���������SRXU�OHV�}SLOHSVLHV�IRFDOHV��QRQ�LGLRSDWKLTXHV�
�Q ���� ���� �SRXU �OHV �}SLOHSVLHV �DVVRFL}HV �v �XQH �G}®FLHQFH �LQWHOOHFWXHOOH ��Q ���� �HW ���� �SRXU �OHV �}SLOHSVLHV �DYHF �SRLQWHV�RQGHV �FRQWLQXHV �GX
VRPPHLO��Q �����/H�WDX[�GLDJQRVWLTXH�HVW�SOXV�IDLEOH�GDQV�OHV�IRUPHV�LGLRSDWKLTXHV�J}Q}UDOLV}HV�

(Q®Q��OH�UHQGHPHQW�GLDJQRVWLTXH�HVW�SOXV�}OHY}�FKH]�OHV�SDWLHQWV�SU}VHQWDQW�XQH�}SLOHSVLH�v�G}EXW�SU}FRFH�� �����SRXU�OHV�IRUPHV�D\DQW�G}EXW}
DYDQW�O xJH�G ��DQ��Q ����������SRXU�FHOOHV�D\DQW�G}EXW}�HQWUH���HW���DQV��Q ������HW�����SRXU�OHV�IRUPHV�D\DQW�G}EXW}�DSU|V�O xJH�GH���DQV
�Q ������

�

&H�SDQHO�GH�J|QHV�HVW�GRQF�LQW}UHVVDQW�SRXU�OHV�SDWLHQWV�SU}VHQWDQW�XQH�}SLOHSVLH�v�G}EXW�SU}FRFH�HW�SRXU�FHX[�SU}VHQWDQW�XQ�V\QGURPH
}SLOHSWLTXH�VS}FL®TXH�GDQV�OHTXHO �GHV�J|QHV�VRQW �LPSOLTX}�GH�ID{RQ�U}FXUUHQWH� �1}DQPRLQV� �LO �V DJLW �G XQH�DQDO\VH�FLEO}H�TXL �QH�SHUPHW �SDV�GH
PHWWUH�HQ�}YLGHQFH�GHV�QRXYHDX[�J|QHV�LPSOLTX}V�GDQV�OHV�IRUPHV�SOXV�UDUHV��&HWWH�OLPLWH�HVW�DFWXHOOHPHQW�UHSRXVV}H�SDU�O LPSO}PHQWDWLRQ
SURJUHVVLYH�GX�V}TXHQ{DJH�v�KDXW�G}ELW�G H[RPH�HW�GH�J}QRPH�HQ�URXWLQH��

3LlFH�MRLQWH���DEVWUDFWBDVVLVHVBQHXURJHQHWLTXHB3DXOLQH021,1�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 :LOOLDP�'XIRXU

���������,QWmUnW�GX�VmTXHQkDJH�KDXW�GmELW�GDQV�OHV�GmzFLHQFHV�LQWHOOHFWXHOOHV�QRQ�PDOIRUPDWLYHV���VXLYL�GxXQH�SDWLHQWH�DWWHLQWH
GX�V\QGURPH�385$

$XWHXUV��

:LOOLDP�'XIRXU������7KRPDV�6PRO������&DUROLQH�7KXLOOLHU������0}ODQLH�5DPD������6\OYLH�0DQRXYULHU������-DPDO�*KRXPLG������&DWKHULQH�9LQFHQW�'HORUPH
���

���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�-HDQQH�GH�)ODQGUH��&+8�GH�/LOOH��/LOOH��)UDQFH
���,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�-HDQQH�GH�)ODQGUH��&+8�GH�/LOOH��/LOOH��)UDQFH

0RWV�FOHIV���G}®FLHQFH�LQWHOOHFWXHOOH��V\QGURPH�385$��V}TXHQ{DJH�KDXW�G}ELW

5mVXPm��

/D �SURWhLQH �385$� �3XULQH�5LFK �(OHPHQW �%LQGLQJ �3URWHLQ �$� �SRVVgGH �XQ �UkOH �HVVHQWLHO �GDQV �OH
GhYHORSSHPHQW �FhUhEUDO� �&HWWH �SURWhLQH�XELTXLWDLUH �HVW �QRWDPPHQW�LPSOLTXhH�GDQV�OHV �SURFHVVXV�GH
UhSOLFDWLRQ�GH�Op$'1� �OD �WUDQVFULSWLRQ�HW �OH �WUDQVSRUW �GHV �$51P�DX�QLYHDX�GHV �GHQGULWHV �GXUDQW �OH
GhYHORSSHPHQW�QHXURQDO��&KH]�Op+RPPH��OHV�DOWhUDWLRQV�d�OpRULJLQH�GpXQH�KDSOR�LQVXIILVDQFH�GX�JgQH�385$
�GhOhWLRQ ��T���� �RX �YDULDWLRQV �WURQTXDQWHV �GX �JgQH� �VRQW �UHVSRQVDEOHV �GH �WURXEOHV �GX �QHXUR�
GhYHORSSHPHQW�FDUDFWhULVhV�SDU�XQH�GhILFLHQFH�LQWHOOHFWXHOOH�PRGhUhH�d�VhYgUH�DYHF�XQH�DEVHQFH�GH
ODQJDJH �GDQV �OD �SOXSDUW �GHV �FDV ��0,0���������� �8QH �K\SRWRQLH� �GHV �GLIILFXOWhV �DOLPHQWDLUHV� �XQH
K\SHUVRPQROHQFH� �GHV �KRTXHWV �H[FHVVLIV �GXUDQW �OD �ShULRGH �HPEU\RQQDLUH� �GHV �DSQhHV �FHQWUDOHV �RX
REVWUXFWLYHV��GHV�FULVHV�GphSLOHSVLH�RX�GHV�PRXYHPHQWV�DQRUPDX[�VRQW�hJDOHPHQW�UDSSRUWhV�

1RXV �UDSSRUWRQV �OpKLVWRLUH �FOLQLTXH �GpXQH �SDWLHQWH �DWWHLQWH �GH �V\QGURPH �385$ �VDQV �GLIILFXOWhV
SDUWLFXOLgUHV�HQ�ShULRGH�QhRQDWDOH��(OOH�D�SUhVHQWh�LQLWLDOHPHQW�XQ�UHWDUG�GHV�DFTXLVLWLRQV�OhJHU�DX�QLYHDX
PRWHXU�HW�VhYgUH�DX�QLYHDX�GX�ODQJDJH�TXL�D�hYROXh�YHUV�XQH�GhILFLHQFH�LQWHOOHFWXHOOH�PRGhUhH�DYHF
DEVHQFH�GH�ODQJDJH� �/H�ELODQ�PDOIRUPDWLI �D �PLV �HQ�hYLGHQFH�XQH�K\SHUPhWURSLH �VhYgUH�d �OpH[DPHQ
RSKWDOPRORJLTXH��/p,50�FhUhEUDOH�VpHVW�UhYhOhH�QRUPDOH�

/H�GLDJQRVWLF�D�hWh�HIIHFWXh�SDU�VhTXHQfDJH�KDXW�GhELW�GpXQ�SDQHO�GH�����JgQHV�LPSOLTXhV�GDQV�OHV
WURXEOHV �GX �QHXUR�GhYHORSSHPHQW �SDU �OD �WHFKQLTXH �GH �FDSWXUH �+DOR3OH[ ��$JLOHQW�� �8QH �YDULDWLRQ
KhWhUR]\JRWH�IDX[�VHQV�10B���B���GHOLQV77�S��$UJ��/HX��VLWXhH�GDQV�OH�GRPDLQH�SURWhLTXH�1�7HUPLQDO
385�'RPDLQ�UHSHDWV�,�,,�D�hWh�LGHQWLILhH��SUhGLWH�FRPPH�DOWhUDQW�SRVVLEOHPHQW�OD�FRQIRUPDWLRQ�SURWhLTXH�

$X�WRWDO�����SDWLHQWV�DWWHLQWV�GH�V\QGURPH�385$�RQW�hWh�GhFULWV�GDQV�OD�OLWWhUDWXUH�VFLHQWLILTXH�d�FH�MRXU�
,OV�SUhVHQWHQW�XQ�WDEOHDX�FOLQLTXH�UHODWLYHPHQW�VLPLODLUH�DYHF�XQH�YDULDELOLWh�LQWHULQGLYLGXHOOH�LPSRUWDQWH
HW �GHV �V\PSWkPHV �VRXYHQW �LQFRQVWDQWV� �/pKLVWRLUH �FOLQLTXH �GH �OD �SDWLHQWH �HVW �UhYhODWULFH �GH �FHWWH
H[SUHVVLYLWh�YDULDEOH�HW�PRQWUH�OpLQWhUiW�GX�VhTXHQfDJH�KDXW�GhELW�GDQV�OHV�GhILFLHQFHV�LQWHOOHFWXHOOHV�VDQV
PDOIRUPDWLRQV�DVVRFLhHV�

3LlFH�MRLQWH���V\QGURPH�385$�GRF[



1(852*c1c7,48( 4XHQWLQ�7+20$6

���������,QWmUnW�GH�OxXWLOLVDWLRQ�GX�VmTXHQkDJH�GxH[RPH�SRXU�OH�GLDJQRVWLF�GHV�SDWKRORJLHV�QHXURORJLTXHV�SURJUHVVLYHV

$XWHXUV��

4XHQWLQ�7KRPDV���������$QWRQLR�9LWREHOOR���������)U}G}ULF�7UDQ�0DX�7KHP���������$JQHV�)URPRQW������0DXULFH�*LURXG������%HQRLW�'DXEDLO������-DFTXLQ�
3LTXHV�$JQ|V������0DULH�+HUYLHX�%HJXH������7KLEDXOW�0RUHDX������*X\�9LFWRU�2VVHE\������6RSKLH�1DPERW���������$QJH�/LQH�%UXHO���������$UWKXU�6RUOLQ
��������3DWULFN�&DOOLHU���������$QQH�6RSKLH�'HQRPPH�3LFKRQ���������/DXUHQFH�)DLYUH���������<DQQLFN�%}MRW���������&KULVWRSKH�3KLOLSSH������&KULVWHO
7KDXYLQ�5RELQHW���������6}EDVWLHQ�0RXWWRQ�������

���6HUYLFH�GH�1HXURORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�805�����WHDP�*$'��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}���'LMRQ��)UDQFH
���8QLW}�IRQFWLRQQHOOH�G LQQRYDWLRQ�GLDJQRVWLTXH�GHV�PDODGLHV�UDUHV��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�3DWKRORJLHV�,Q¯DPPDWRLUHV�GX�V\VW|PH�QHUYHX[�FHQWUDO��1HXURORJLH�*}Q}UDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ�%RXUJRJQH�
'LMRQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��)+8�75$16/$'��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��)+8�75$16/$'��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}���'LMRQ��)UDQFH
���5HJLVWUH�GHV�$9&�'LMRQQDLV��($������3K\VLRSDWKRORJLH�HW�(SLG}PLRORJLH�GHV�PDODGLHV�&}U}EUR�&DUGLRYDVFXODLUHV��3(&����8QLYHUVLW}�GH�%RXUJRJQH
)UDQFKH�&RPW}���'LMRQ��)UDQFH

0RWV�FOHIV���QHXURJ}Q}WLTXH��V}TXHQ{DJH�G
H[RPH��GLDJQRVWLF

5mVXPm��

,QWURGXFWLRQ� �/D �G}PDUFKH �GLDJQRVWLTXH �G XQH �SDWKRORJLH �QHXURJ}Q}WLTXH �FRQIURQWH �OH �FOLQLFLHQ �v �� �JUDQGHV �GL°FXOW}V �� ���� �DX �VHLQ �G XQ �FDGUH
QRVRORJLTXH �GRQQ}� �OHV �SDWKRORJLHV �SDUWDJHQW �VRXYHQW �XQH �EDVH �GH �V\PSW�PHV�HW �GH �V\QGURPHV �SHX �VS}FL®TXHV� ���� �v �O LQVWDU �GH �ELHQ �G DXWUHV
GLVFLSOLQHV�GH�OD�J}Q}WLTXH�KXPDLQH��LO�H[LVWH�XQH�JUDQGH�K}W}URJ}Q}LW}�FOLQLTXH�HW�J}Q}WLTXH�GHV�PDODGLHV�QHXURJ}Q}WLTXHV��VRXUFH�GH�FRQIXVLRQ�HW
GH�FRPSOH[LW}��/ HVVRU�GHV�WHFKQRORJLHV�GH�V}TXHQ{DJH�KDXW�G}ELW�DX�G}EXW�GHV�DQQ}HV������HQWUDLQH�XQH�U}YROXWLRQ�GHV�SUDWLTXHV�SRUW}H�HQWUH
DXWUHV�SDU�OH�V}TXHQ{DJH�G H[RPH��(6��GRQW�O DSSURFKH�SDQJ}QRPLTXH�VH�GL}UHQFLH�GH�O DSSURFKH�e�WUDGLWLRQQHOOH�l�GX�J|QH�SDU�J|QH�HQ�}WXGLDQW
G HPEO}H�O HQVHPEOH�GH�O H[RPH�KXPDLQ��SHUPHWWDQW�DLQVL�GH�VH�G}IDLUH�GHV�OLPLWHV�OL}HV�v�FHWWH�K}W}URJ}Q}LW}�GDQV�OH�FKDPS�GHV�PDODGLHV
QHXURJ}Q}WLTXHV��/ DQDO\VH�YLVH�DLQVL�v�}WDEOLU�GHV�FRUU}ODWLRQV�HQWUH�OH�J}QRW\SH�HW�OH�SK}QRW\SH��%LHQ�TXH�O H°FDFLW}�GLDJQRVWLTXH�GH�O (6�QH�VRLW
SOXV�v�SURXYHU��VRQ�DSSOLFDWLRQ�HQ�SUDWLTXH�TXRWLGLHQQH�UHVWH�v�FH�MRXU�WU|V�G}EDWWXH�HQ�UDLVRQ�GH�FRQVLG}UDWLRQV�GH�FR�W��GH�IDFLOLW}�G DFF|V�HW
G LQWHUSU}WDWLRQ�GH�O LPSRUWDQWH�TXDQWLW}�GH�GRQQ}HV�SURGXLWHV�

0}WKRGHV��3RXU�WHQWHU�GH�U}SRQGUH�DX[�TXHVWLRQV�VRXOHY}HV�SDU�FH�G}EDW��QRXV�DYRQV�U}DOLV}�XQ�(6�GDQV�XQH�FRKRUWH�SURVSHFWLYH�GH����SDWLHQWV
DWWHLQWV�GH�SDWKRORJLHV�QHXURJ}Q}WLTXHV�SURJUHVVLYHV�DYHF�XQ�G}YHORSSHPHQW�SV\FKRPRWHXU�QRUPDO�VDQV�}JDUG�YLV�v�YLV�GH�OHXU�VH[H��xJH�v
O DSSDULWLRQ �GHV �SUHPLHUV �V\PSW�PHV �RX �GH �OHXU �FDGUH �QRVRORJLTXH� �/HV �SDWLHQWV �SRXYDLHQW �DYRLU �E}Q}®FL} �G XQ �ELODQ �J}Q}WLTXH �FLEO} �DYDQW
O LQFOXVLRQ��������SDWLHQWV��

5}VXOWDWV��/ (6�U}DOLV}�HQ�VROR���������RX�HQ�WULR��������D�SHUPLV�GH�SRVHU�XQ�GLDJQRVWLF�FKH]�����GHV�SDWLHQWV������SDWKRORJLHV�QHXURPXVFXODLUHV�
���DWD[LHV�F}U}EHOOHXVHV� ����DWD[LHV�VSLQRF}U}EHOOHXVHV� ����SDUDSDU}VLHV�VSDVWLTXHV� ���PRXYHPHQWV�DQRUPDX[�HW ���SU}VHQWDWLRQV�FOLQLTXHV
FRPSOH[HV �QRQ �FDW}JRULVDEOHV �VHORQ �XQ �FDGUH �QHXURORJLTXH �XVXHO� �/ (6 �D �QRWDPPHQW �U}VROX �GHV �VLWXDWLRQV �FRPSOH[HV �WHOOHV �TXH �O LGHQWL®FDWLRQ
G XQH�G}J}Q}UHVFHQFH�DYHF�VXUFKDUJH�F}U}EUDOH�HQ�IHU�FKH]�XQH�SDWLHQWH�ORQJWHPSV�VXSSRV}H�DWWHLQWH�G XQH�F\WRSDWKLH�PLWRFKRQGULDOH�RX
O LGHQWL®FDWLRQ �GH �SDWKRORJLHV �GL}UHQWHV �DX �VHLQ �G XQH �P~PH �IDPLOOH� �7URLV �GLDJQRVWLFV �RQW �}FKDSS} �v �O (6 �FDU �QRQ �G}WHFWDEOHV �SDU �OHV �®OWUHV
ELRLQIRUPDWLTXHV�HW�RQW�}W}�FRQ®UP}V�SDU�G DXWUHV�WHFKQRORJLHV�FLEO}HV��DP\RWURSKLH�VSLQDOH�GH�W\SH����DWD[LH�VSLQRF}U}EHOOHXVH�����V\QGURPH�GH
.HDUQV�6D\UH���VRLW�XQ�WDX[�GH�IDX[�Q}JDWLI�GH������

'LVFXVVLRQ��/ (6�DSSDUDLW�FRPPH�XQ�RXWLO�GLDJQRVWLTXH�SXLVVDQW�HW�SHUWLQHQW�SRXU�OD�SUDWLTXH�TXRWLGLHQQH�GH�OD�QHXURJ}Q}WLTXH��RUDQW�v�OD�IRLV�XQ
KDXW�UHQGHPHQW�GLDJQRVWLTXH�HW�XQ�RXWLO�DGDSW}�v�OD�FRPSOH[LW}�GHV�SDWKRORJLHV��6D�SUHVFULSWLRQ�GRLW�FHSHQGDQW�~WUH�SU}F}G}H�G XQH�H[SHUWLVH
FOLQLTXH�HQ�QHXURJ}Q}WLTXH�DX�UHJDUG�GH�OD�IU}TXHQFH�QRQ�Q}JOLJHDEOH�GH�PDODGLHV�QHXURORJLTXHV�OL}HV�v�GHV�YDULDWLRQV�J}Q}WLTXHV�QRQ�G}WHFW}HV
SDU�O (6�



*c1c7,48(�&+5202620,48(
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6$0,$�$%',

���������0XWDWLRQV�GX�JHQH�0,7)�UHVSRQVDEOH�GX�V\QGURPH�GH�:DDUGHQEXUJ�UHWURXYmHV�FKH]�GHV�IDPLOOHV�DOJHULHQQHV

$XWHXUV��

6$0,$�$%',������0RKDPHG�0DNUHORXI������&U\VWHO�%RQQHW������<DKLD�5RXV������]DKLGD�0HUDG������&KULVWLQH�3HWLW������$NLOD�=HQDWL����

���IDFXOW}�GH�PHGHFLQH���XQLYHUVLW}�VDDG�GDKOHE�EOLGD��%OLGD��$OJ}ULH
���/DER�GH�UHFKHUFKH���&+8�%$%$(/28('��$OJHU��$OJ}ULH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ��3DULV��)UDQFH
���/DER�GH�UHFKHUFKH���,QVWLWXW�GH�OD�YLVLRQ�LQVWLWXW�3DVWHXU��3DULV��)UDQFH

0RWV�FOHIV���VXUGLW}��JHQHV��PXWDWLRQV��H[RPH�

5mVXPm��

OH�V\QGURPH�GH�:DDUGHQEXUJ�HVW�XQH�PDODGLH�J}Q}WLTXH�TXL�DVVRFLH�XQH�VXUGLW}�GH�SHUFHSWLRQ�HW�GHV�DQRPDOLHV�GH�SLJPHQWDWLRQ�GH�OD�SHDX�HW��
GHV�FKHYHX[�HW���RX�GH�O
LULV�

&
HVW�OD�FDXVH�OD�SOXV�IU}TXHQWH�GH�VXUGLW}�V\QGURPLTXH�v�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�4XDWUH�SULQFLSDX[�W\SHV�GH�FH�V\QGURPH��:6��
:6���:6��HW�:6���FDXV}V�SDU�GHV�PXWDWLRQV�GH�JHQHV�GLHUHQWV�VRQW�GHFULWV�

8QH�FRKRUWH�GH�IDPLOOHV�DOJHULHQQHV�D\DQW�DXQ�PRLQV�XQ�HQIDQW�DWWHLQW�GH�VXUGLW}�FRQJ}QLWDOH�D�IDLW�O
REMHW�GH�FHWWH�HWXGH�TXL�D�FRQVLVW}�SDU
O
LQWHUPHGLDLUH�GX�VHTXHQFDJH�GH�O
H[RPH�v�UHFKHUFKHU�OHV�PXWDWLRQV�v�O
RULJLQH�GH�OD�VXUGLW}�LVRO}H�RX�V\QGURPLTXH�FKH]�OHV�IDPLOOHV�DWWHLQWHV�/H
UHFUXWHPHQW�GHV�IDPLOOHV�V
HVW�IDLW�DX�QLYHDX�GX�VHUYLFH�25/�GX�&+8�GH�)5DQW]�)DQRQ�GH�%OLGD�HW�O
HWXGH�PROHFXODLUH�V
HVW�IDLWH�v�O
LQVWLWXW�GH�OD
YLVLRQ�v�3DULV�

3OXVLHXUV�PXWDWLRQV�J}Q}WLTXHV�GRQW�GHX[�DX�QLYHDX�GX�JHQH�0,7)�UHVSRQVDEOH�GH�V\QGURPH�GH�:DDUGHQEXUJ�GH�W\SH���RQW�}W}�UHWURXY}HV�v�O
HWDW
K}W}UR]\JRWH�FKH]���IDPLOOHV�DOJHULHQQHV��LO�V
DJLW�GH�OD�PXWDWLRQ�IDX[�VHQV�S�$UJ���&\V�HW�GH�OD�PXWDWLRQ�GX�VLWH�G
HSLVVDJH���VSOLFH�VLWH�PXWDWLRQ�
F�������*�!�$�



1(852*c1c7,48( +RXGD�<DFRXE

���������+mWmURJmQmLWm�FOLQLTXH�HW�JmQmWLTXH�FKH]�GHV�SDWLHQWV�WXQLVLHQV�DWWHLQWV�GH�FRFND\QH�V\QGURPH��h�SURSRV�GH����FDV

$XWHXUV��

$VPD�&KLNKDRXL������,FKUDI�.UDZD������6DPL�%RXFKRXFKD������6RQLD�$EGHOKDN������0LULD�5LFKHWWL������,OKHP�7XUNL������/DXJHO�9LQFHQW������1DG|JH
&DOPHOV������+RXGD�<DFRXE�<RXVVHI����

���/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH��,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV���7XQLVLH
���6HUYLFH�GH�1HXURS}GLDWULH��,QVWLWXW�GH�1HXURORJLH�0RQJL�%HQ�+PLGD��7XQLV��7XQLVLH
���6HUYLFH�G
RUWKRS}GLH�S}GLDWULTXH��+RSLWDO�%}FKLU�+DP]D��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXHH�HW�2QFRJ}Q}WLTXH��,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV��7XQLVLH
���/DERUDWRLUH�&HOOXOH�VRXFKH�HW�G}YHORSSHPHQW��,QVWLWXW�SDVWHXU�)UDQFH��3DULV���)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH��+�SLWDO�GH�VWUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH��,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV��7XQLVLH

0RWV�FOHIV���0DODGLHV�QHXURG}J}Q}UDWLYHV��QHXURJ}Q}WLTXH��YLHLOOLVVHPHQW�DFF}O}U}��V}TXHQ{DJH�FLEO}��V\VW|PH�GH�U}SDUDWLRQ�GH�O
$'1

5mVXPm��

/H�V\QGURPH�GH�&RFND\QH��&6��HVW�XQH�PDODGLH�UDUH��DXWRVRPLTXH�U}FHVVLYH��FDUDFW}ULV}H�SDU�XQ�YLHLOOLVVHPHQW�SU}PDWXU}��/H�SDWLHQW�&6�SU}VHQWH
XQH�PLFURF}SKDOLH��XQ�UHWDUG�GH�FURLVVDQFH��GHV�DWWHLQWHV�QHXURORJLTXHV�HW�PXVFXODLUHV�HW�XQH�K\SHUVHQVLELOLW}�DX[�89V��/
HVS}UDQFH�GH�YLH�GHV
SDWLHQWV�&6�HVW�HVWLP}H�v����DQV��'HSXLV�VD�G}FRXYHUWH��OH�&6�HVW�FODVV}�FRPPH�PDODGLH�GH�U}SDUDWLRQ�GH�O $'1�}WDQW�GRQQ}�TXH�OHV�PXWDWLRQV
LGHQWL®}HV�VRQW�GDQV�OHV�J|QHV�&6$��(5&&���HW�&6%��(5&&���GX�V\VW|PH�1(5��&HSHQGDQW��GHV�PXWDWLRQV�GDQV�FHV�J|QHV�RQW�}W}�LGHQWL®}HV�DXVVL
FKH]�GHV�SDWLHQWV�DWWHLQWV�GX�8966��89�VHQVLWLYH�V\QGURPH���,O�V DJLW�G XQH�PDODGLH�FDUDFW}ULV}H�VHXOHPHQW�SDU�XQH�SKRWRVHQVLELOLW}�VDQV�DXFXQH
DWWHLQWH�QHXUR�G}J}Q}UDWLYH��(Q�7XQLVLH��OH�&6�HVW�VRXV�GLDJQRVWLTX}��YX�O DEVHQFH�GH�FHQWUH�GH�U}I}UHQFH�SRXU�OH�GLDJQRVWLF�GH�OD�PDODGLH�

'DQV�FH�WUDYDLO��QRXV�DYRQV�IDLW�XQH�LQYHVWLJDWLRQ�FOLQLTXH�HW�J}Q}WLTXH�SRXU�GHV�SDWLHQWV�FKH]�TXL�RQ�VXVSHFWH�OD�PDODGLH�GH�&6�

8QH�FROOHFWH�GH�GRQQ}HV�FOLQLTXHV�HW�GH�PDW}ULHO�ELRORJLTXH�D�}W}�IDLWH�DSU|V�O REWHQWLRQ�G XQ�FRQVHQWHPHQW�}FODLU}�FKH]����SDWLHQWV�LVVXV�GH���
IDPLOOHV�WXQLVLHQQHV��/ LQYHVWLJDWLRQ�J}Q}WLTXH�HW�OHV�WHVWV�8556�HW�8'6�RQW�}W}�IDLWV�HQ�FROODERUDWLRQ�DYHF�OH�ODERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH�GX
&+8�GH�6WUDVERXUJ�

&HWWH�}WXGH�G}FULW ����SDWLHQWV�WXQLVLHQV� �,O �V DJLW �GH�OD �SOXV�JUDQGH�FRKRUWH�G}FULYDQW�XQH�K}W}URJ}Q}LW}�FOLQLTXH�TXL �V HVW �FRQ®UP}�SDU�O DQDO\VH
J}Q}WLTXH�DX�1RUG�GH�O $IULTXH��(Q�HHW��FKH]���SDWLHQWV�D\DQW�K}W}URJ}Q}LW}�FOLQLTXH��OD�P~PH�PXWDWLRQ�GDQV�OH�J|QH�(5&&��GH�O H[RQ��F����B���
GHOLQV�$$��S��7\U���/\VIV;����D�}W}�WURXY}H�G R��O DEVHQFH�GH�WRXWH�FRUU}ODWLRQ�SK}QRW\SH�J}QRW\SH��&HWWH�PXWDWLRQ�HQJHQGUH�XQ�G}FDODJH�GX
FDGUH�GH�OHFWXUH�FRQGXLVDQW�v�O
}PHUJHQFH�G
XQ�FRGRQ�VWRS��&HWWH�PXWDWLRQ�D�}W}�SU}F}GHPPHQW�UDSSRUW}H�FKH]�TXHOTXHV�SDWLHQWV�7XQLVLHQV�HW
/LE\HQV �SDU �O }TXLSH �GH �9LQFHQW �/DXJHO� �&HFL �6XJJ}UH �TXH �FHWWH �YDULDWLRQ �HVW �VS}FL®TXH �v �OD �SRSXODWLRQ �1RUG �$IULFDLQH �DYHF �XQ �HHW �IRQGDWHXU�
4XDQW�DX[�SDWLHQWV�QH�SU}VHQWDQW�SDV�OD�PXWDWLRQ�U}FXUUHQWH��XQH�IUDWULH���LOV�SU}VHQWDLHQW�GHV�VLJQHV�FOLQLTXHV�SOXV�V}Y|UHV�TXH�OHV�DXWUHV�&6��PDLV
VDQV�SKRWRVHQVLELOLW}�DX[�89V��8Q�V}TXHQ{DJH�FLEO}�D�}W}�IDLW��8QH�QRXYHOOH�PXWDWLRQ�D�}W}�WURXY}H�WRXFKDQW�OH�VLWH�G }SLVVDJH�DX�QLYHDX�GX�J|QH
(5&&��F������*!&��&HWWH�PXWDWLRQ�HQJHQGUH�O DEROLWLRQ�GX�VLWH�FRQVHQVXV�G }SLVVDJH�DX�QLYHDX�GH�O LQWURQ��FH�TXL�LQGXLW�OD�G}O}WLRQ�FRPSO|WH�GH
O H[RQ��' DXWUHV�FDV�VRQW�HQ�FRXUV�G LQYHVWLJDWLRQ�

&HWWH �}WXGH �FRQ®UPH �O LQW}U~W �G XWLOLVHU �OH �V}TXHQ{DJH �FLEO} �SRXU �OH �GLDJQRVWLF �GH �PDODGLHV �UDUHV� �'H �SOXV� �RQ �PRQWUH �TX LO �\ �D �XQH �PXWDWLRQ
U}FXUUHQWH�VS}FL®TXH�v�OD�SRSXODWLRQ�1RUG�$IULFDLQH��&H�WUDYDLO�PRQWUH�DXVVL�TXH�O DEVHQFH�GH�FRUU}ODWLRQ�SK}QRW\SH�J}QRW\SH�FKH]�O HQVHPEOH�GHV
SDWLHQWV�SRUWHXUV�GH�OD�P~PH�YDULDWLRQ�J}Q}WLTXH�FRQ®UPH�TXH�OD�V}Y}ULW}�GH�OD�FOLQLTXH�GH�SDWLHQWV�&6�HVW�LQ¯XHQF}H�SDU�GL}UHQWV�IDFWHXUV�HQ
SOXV�GX�G}®FLW�GDQV�OH�V\VW|PH�7&5�1(5�

3LlFH�MRLQWH���5H�VXPH��$VVLVHJ����B+<�GRF[
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$QQH�6RSKLH�/(%5(

���������'mzFLW�HQ�SUROLGDVH��XQH�PDODGLH�UDUH�DYHF�GmzFLHQFH�LQWHOOHFWXHOOH�HW�OmVLRQV�FXWDQmHV��1RXYHDX[�SDWLHQWV�HW�PmWD�
DQDO\VH�GH�OD�OLWWmUDWXUH

$XWHXUV��

0DUWD�6SRGHQNLHZLF]������*LRUJRV�)LWVLDORV������9LQFHQW�&RWWLQ������$QQH�6RSKLH�/HEUH�������

���6HUYLFH�GH�J}Q}WLTXH��&+8�5HLPV��+�SLWDO�0DLVRQ�%ODQFKH��5(,06��)��������)UDQFH��5HLPV��)UDQFH
���'1$ORJ\��'1$ORJ\��$WK|QHV��*U|FH
���3QHXPRORJLH��&HQWUH�GHV�0DODGLHV�3XOPRQDLUHV�UDUHV��/RXLV�3UDGHO�+RVSLWDO��+RVSLFHV�&LYLOV�GH�/\RQ��805������&ODXGH�%HUQDUG�8QLYHUVLW\�/\RQ���
/\RQ��)UDQFH��/\RQ��)UDQFH
���*}Q}WLTXH��8QLYHUVLW}�5HLPV�&KDPSDJQH�$UGHQQH��85&$���5(,06��)��������)UDQFH��5HLPV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��0DODGLH�P}WDEROLTXH��0}WD�DQDO\VH

5mVXPm��

/H�G}®FLW�HQ�SUROLGDVH�HVW�XQH�PDODGLH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�DYHF�XQ�xJH�GH�G}EXW�WU|V�YDULDEOH��QDLVVDQFH�v�xJH�DGXOWH��
(OOH�HVW�FDUDFW}ULV}H�SDU�O DVVRFLDWLRQ�LQFRQVWDQWH�GH�V\PSW�PHV�WHOV�TXH���G}®FLHQFH�LQWHOOHFWXHOOH��O}VLRQV�FXWDQ}HV��VSO}QRP}JDOLH�HW�F\WRS}QLH�
/H�GLDJQRVWLF�GX�G}®FLW�HQ�SUROLGDVH�SHXW�~WUH�FOLQLTXH�PDLV�UHSRVH�VXUWRXW�VXU�OH�ELODQ�P}WDEROLTXH��/D�SUROLGDVH�HVW�XQH�HQ]\PH�XELTXLWDLUH�TXL
MRXH�XQ�U�OH�PDMHXU�GDQV�OH�P}WDEROLVPH�GHV�SURW}LQHV�ULFKHV�HQ�SUROLQH�GRQW�OHV�FROODJ|QHV��&KH]�OHV�SDWLHQWV�DYHF�G}®FLW�HQ�SUROLGDVH��OD�PLVH�HQ
}YLGHQFH�G XQH�H[FU}WLRQ�PDVVLYH�GH�GLSHSWLGHV�FRQWHQDQW�GH�OD�SUROLQH�SHXW�~WUH�PLVH�HQ�}YLGHQFH�VXU�OD�FKURPDWRJUDSKLH�GHV�DFLGHV�DPLQ}V
XULQDLUHV��/H�GLDJQRVWLF�GH�FHUWLWXGH�HVW�DORUV�SRV}�DSU|V�}WXGH�PRO}FXODLUH�GX�J|QH�3(3'��'HYDQW�O DEVHQFH�GH�WHVW�GLVSRQLEOH�HQ�(XURSH��QRXV
DYRQV�PLV�HQ�SODFH�OH�V}TXHQ{DJH�6DQJHU�GX�J|QH�3(3'�HQ������HW�VRPPHV�HQFRUH�DXMRXUG
KXL�OH�VHXO�ODERUDWRLUH�IUDQ{DLV�v�SURSRVHU�FH�WHVW��1RXV
UDSSRUWRQV�LFL�GHX[�QRXYHDX[�SDWLHQWV�DYHF�YDULDQWV�SDWKRJ|QHV�GDQV�OH�J|QH�3(3'��&RPSWH�WHQX�GH�O
H[SUHVVLYLW}�YDULDEOH�GH�OD�PDODGLH��QRXV
DYRQV �U}DOLV} �XQH �P}WD�DQDO\VH �GH �OD �OLWW}UDWXUH �D®Q �GH �G}FULUH �OH �VSHFWUH �SK}QRW\SLTXH �GH �FHWWH �SDWKRORJLH� �DLQVL �TXH �OHV �DFWXHOOHV �K\SRWK|VHV
SK\VLRSDWKRORJLTXHV�OL}H�v�FHWWH�PDODGLH��8Q�DOJRULWKPH�GLDJQRVWLTXH�HVW�SURSRV}�D®Q�GH�PHWWUH�®Q�v�O
HUUDQFH�GLDJQRVWLTXH�SRXU�FHV�SDWLHQWV�



6<1'520(6�0$/)250$7,)6 EHQHGLFWH�GHPHHU

���������0LVH�HQ�HYLGHQFH�GH�YDULDQWV�SHUWH�GH�IRQFWLRQ�FKH]�XQ�WLHUV�GHV�LQGLYLGXV�SRUWHXUV�GH�IHQWH�ODELRSDODWLQH�GLVFRQWLQXH

$XWHXUV��

%}Q}GLFWH�'(0((5���������1LFROH�5HYHQFX���������5DSKDHO�+HODHUV������&LFD�*EDJXLGL������6W}SKDQLH�'DNSH������*HQHYL|YH�)UDQ{RLV������%HUQDUG
'HYDXFKHOOH���������%}Q}GLFWH�%D\HW�������0LLNND�9LLNNXOD��������

���8QLW}�GH�J}Q}WLTXH��&/$'�1RUG�GH�)UDQFH��($������&+,0(5(��&+8�$PLHQV�3LFDUGLH��8QLYHUVLW}�GH�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH�KXPDLQH��,QVWLWXW�GH�'XYH��8QLYHUVLW}�FDWKROLTXH�GH�/RXYDLQ��%UX[HOOHV��%HOJLTXH
���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��&OLQLTXHV�XQLYHUVLWDLUHV�6DLQW�/XF��%UX[HOOHV��EHOJLTXH��%HOJLTXH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH�KXPDLQH��LQVWLWXW�GH�'XYH��8QLYHUVLW}�&DWKROLTXH�GH�/RXYDLQ��%UX[HOOHV��%HOJLTXH
���'}SDUWHPHQW�GH�&KLUXUJLH�PD[LOOR�IDFLDOH��&&�0$)$&(��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���6HUYLFH�GH�FKLUXUJLH�PD[LOOR�IDFLDOH���($������&+,0(5(��&+8�$PLHQV�3LFDUGLH��8QLYHUVLW}�GH�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
���'}SDUWHPHQW�GH�S}GLDWULH��&OLQLTXHV�XQLYHUVLWDLUHV�6DLQW�/XF��%UX[HOOHV��%HOJLTXH
���'}SDUWHPHQW�GH�&KLUXUJLH�PD[LOOR�IDFLDOH��&+8�DPLHQV��$PLHQV��)UDQFH
���($������&+,0(5(��8QLYHUVLW}�GH�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
����&HQWUH�ODELRSDODWLQ��&OLQLTXHV�XQLYHUVLWDLUHV�6DLQW�/XF��%UX[HOOHV��%HOJLTXH
����FHQWUH�GH�J}Q}WLTXH�KXPDLQH��&OLQLTXHV�XQLYHUVLWDLUHV�6DLQW�/XF��%UX[HOOHV��%HOJLTXH

0RWV�FOHIV���)HQWH�ODELRSDODWLQH�GLVFRQWLQXH�$5+*$3����)*)5���'/*���:(6

5mVXPm��

/HV�IHQWHV�ODELDOHV�HW�RX�SDODWLQHV��)/3V��UHSU}VHQWHQW�OHV�SOXV�IU}TXHQWHV�GHV�PDOIRUPDWLRQV�FUDQLR�IDFLDOHV�FRQJ}QLWDOHV�DYHF�XQH�LQFLGHQFH
HVWLP}H�v�������QDLVVDQFHV��LQFLGHQFH�SU}VHQWDQW�GHV�YDULDWLRQV�VHORQ�OHV�HWKQLHV�HW�OH�W\SH�GH�IHQWHV��8QH�RULJLQH�PXOWLIDFWRULHOOH�HVW�OH�SOXV
VRXYHQW�UHWHQXH�GDQV�OD�JHQ|VH�GHV�)/�3V��(OOHV�VRQW�FODVVLTXHPHQW�U}SDUWLHV�HQ�IHQWH�ODELDOH�DYHF�RX�VDQV�IHQWH�SDODWLQH��)/�3��HW�HQ�IHQWH�SDODWLQH
VHXOH��)3���&HUWDLQV�SK}QRW\SHV�GH�)/3V�VH�GLVWLQJXHQW�FRPPH�FHOXL�GH�)/3�GLVFRQWLQXH��G}®QL�SDU�O DVVRFLDWLRQ�G XQH�IHQWH�GX�SDODLV�SULPDLUH�v�XQH
IHQWH�GH�SDODLV�VHFRQGDLUH�DYHF�SU}VHUYDWLRQ�G XQH�SDUWLH�GX�SDODLV�LQWHUPD[LOODLUH��%LHQ�TXH�FH�SK}QRW\SH�VHPEOH�UHSU}VHQWHU�MXVTX v����GHV�)/3V�
LO�\�HVW�UDUHPHQW�IDLW�VS}FL®TXHPHQW�U}I}UHQFH��HW�VD�SDWKRSK\VLRORJLH�UHVWH�LQFRQQXH�

$�FH�MRXU��VHXOHV�TXHOTXHV�UDUHV�}WXGHV�SDU�V}TXHQ{DJH�KDXW�G}ELW�G
H[RPH��:(6��RQW�}W}�U}DOLV}HV�v�OD�UHFKHUFKH�GH�YDULDQWV�UDUHV�FDXVDX[�FKH]
GHV�LQGLYLGXV�SRUWHXUV�GH�)/3�QRQ�V\QGURPLTXH��PDMRULWDLUHPHQW�IDPLOLDOH��/ XQH�G HQWUH�HOOHV�D�SHUPLV�G LGHQWL®HU�GHV�PXWDWLRQV�GDQV�GHV�J|QHV
LPSOLTX}V�GDQV�OHV�)/3V�V\QGURPLTXHV�GDQV�����GHV�FDV�IDPLOLDX[�

1RXV�DYRQV�}WXGL}�SDU�:(6���FDV�GH�)/3�QRQ�V\QGURPLTXH�GLVFRQWLQXH�HQ�XWLOLVDQW�XQH�DSSURFKH�e�J|QHV�FDQGLGDWV�l��1RXV�DYRQV�PLV�HQ�}YLGHQFH
XQ�YDULDQW�SHUWH�GH�IRQFWLRQ�FKH]�WURLV�LQGLYLGXV��GRQW���SRUWHXUV�GH�IRUPH�VSRUDGLTXH��FH�TXL�UHSU}VHQWH�SU|V�GH�����GH�FHWWH�FRKRUWH�GH�SHWLWH
WDLOOH��/HV�J|QHV�LPSOLTX}V�VRQW�)*)5���$5+*$3���HW�'/*��
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1RXKD�$EGHOPRXOD

���������/xLQIHUWLOLWm�PDVFXOLQH�HW�OH�PmWLHU�GH�PHQXLVLHU�GDQV�OD�UmJLRQ�GH�6ID[���XQH�mWXGH�VXU�GHX[�DQV�SDUPL�OD�SRSXODWLRQ
GHV�KRPPHV�LQIHUWLOHV�FRQVXOWDQW�SRXU�FRQVHLO�JmQmWLTXH

$XWHXUV��

1RXKD�$EGHOPRXOD�%RXD\HG������6DPLU�$ORXORX������5LP�/RXDWL������)DWPD�$ELG������%DONLVV�$EGHOPRXOD������1DZHO�$EGHOODRXL������2OGH]�NDDEL�����
0RH]�+}GL�%HQ�$\HG������0XVWDSKD�%HQ�$]L]D������6DPLU�0
UDEHW������6RQGD�.DPPRXQ����

���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK���6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��*DEHV��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��6ID[��7XQLVLH
���5HVHDUFK�8QLW��85��(6���*HQRPLFV�RI�VLJQDORSDWKLHV�LQ�WKH�6HUYLFH�RI�0HGLFLQH��0HGLFDO�8QLYHUVLW\�RI�6ID[��)06I���6ID[�8QLYHUVLW\��0LQLVWU\�RI
+LJKHU�HGXFDWLRQ�DQG�6FLHQWL®F�5HVHDUFK��0DKGLD��7XQLVLH

0RWV�FOHIV���LQIHUWLOLW}�PDVFXOLQH��HQYLURQQHPHQW��SROOXDQWV��SRXVVL|UHV�GH�ERLV��ROLJRVSHUPLH��D]RRVSHUPLH

5mVXPm��

,QWURGXFWLRQ���/HV�DUWLVDQV�H[SRV}V�DX[�SRXVVL|UHV�GH�ERLV�WUDYDLOODQW�GDQV�OHV�P}WLHUV�GH�OD�PHQXLVHULH�VRQW�H[SRV}V�v�SOXVLHXUV�ULVTXHV�VDQLWDLUHV
PDMHXUV�SXLVTXH�OHV�SRXVVL|UHV�GH�ERLV�VRQW�OD�GHX[L|PH�FDXVH�GH�FDQFHUV�SURIHVVLRQQHOV�UHFRQQXV�DSU|V�O DPLDQWH��/ H[SRVLWLRQ�DX[�SRXVVL|UHV�GH
ERLV�SHXW�HQWUD�QHU�GHV�DWWHLQWHV�FXWDQ}HV��GHV�DHFWLRQV�GHV�YRLHV�UHVSLUDWRLUHV��UKLQLWHV�DOOHUJLTXHV�HW�RX�LUULWDWLYHV��VLQXVLWHV��DVWKPH�HWF¤���GHV
FDQFHUV�GH�O HWKPR�GH�HW�GHV�VLQXV�SDU�LQKDODWLRQ��(OOHV�VRQW�FODVV}HV�FRPPH��FDQF}URJ|QH�UHFRQQX�SRXU�O KRPPH���FDW}JRULH�����/HV�HHWV�QRFLIV
GHV�FROOHV��XU}H�IRUPRO��V DMRXWHQW�v�FHX[�GHV�SRXVVL|UHV�GH�ERLV��/D�FRUU}ODWLRQ�HQWUH�O DOW}UDWLRQ�GHV�SDUDP|WUHV�VSHUPDWLTXHV�QRWDPPHQW�OD
QXP}UDWLRQ�GHV�VSHUPDWR]R�GHV��D]RRVSHUPLH�HW�ROLJRVSHUPLH��HW�OH�P}WLHU�GH�PHQXLVLHU�HVW�PRLQV�ELHQ�GRFXPHQW}H�SDU�UDSSRUW�v�OD�UHODWLRQ�GHV
WURXEOHV�GH�OD�UHSURGXFWLRQ�I}PLQLQH�FKH]�OHV�H[SRV}HV�DX[�ERLV�GDQV�OHXU�PLOLHX[�SURIHVVLRQQHOV��2EMHFWLI���'DQV�FH�WUDYDLO��QRXV�DYRQV�UHFKHUFK}
SDUPL�OD�SRSXODWLRQ�G KRPPHV�LQIHUWLOHV�FRQVXOWDQW�SRXU�XQ�FRQVHLO�J}Q}WLTXH�OHV�SDWLHQWV�PDQLSXODQW�OH�ERLV�HQ�WDQW�TXH�PHQXLVLHUV�v�OD�UHFKHUFKH
GH�FRUU}ODWLRQV��0DWmULHO�HW�0mWKRGHV���,O�V DJLW�G XQH�}WXGH�UHWURVSHFWLYH�SRUWDQW�VXU�XQH�V}ULH�GH�����SDWLHQWV�TXL�RQW�}W}�LQFOXV�SDUPL�OHV
SDWLHQWV�FRQVXOWDQW�SRXU�FRQVHLO�J}Q}WLTXH�GXUDQW�GHX[�DQQ}HV��/H�FULW|UH�G LQFOXVLRQ�}WDLW�O DOW}UDWLRQ�GH�OD�QXP}UDWLRQ�GHV�VSHUPDWR]R�GHV�v�W\SH
G D]RRVSHUPLH�RX�G ROLJRVSHUPLH��/HV�GRQQ}HV�FOLQLTXHV�HW�ELRORJLTXHV�QRWDPPHQW�VSHUPLRORJLTXHV�HW�F\WRJ}Q}WLTXHV�RQW�}W}�FROOLJ}HV�HW�WUDLW}V
SDU�6366�v�OD�UHFKHUFKH�GH�FRUU}ODWLRQV��5}VXOWDWV���/D�SRSXODWLRQ�G KRPPHV�LQIHUWLOHV�GH�QRWUH�}WXGH�FRPSRUWDLW����KRPPHV�D]RRVSHUPLTXHV�HW
����KRPPHV�ROLJRVSHUPLTXHV��GH�V}Y|UH�v�PRG}U}��7UHL]H�SDWLHQWV�VRLW����}WDLHQW�GHV�PHQXLVLHUV��3DUPL�HX[����}WDLHQW�D]RRVSHUPLTXHV��������
�������HW���ROLJRVSHUPLTXHV������������������&RQFHUQDQW�O H[SRVLWLRQ�SURIHVVLRQQHOOH�GH�QRV�SDWLHQWV������Q ����Q \�}WDLHQW�SDV�H[SRV}V�DORUV�TXH
�����Q �����}WDLHQW�H[SRV}V�v�GLYHUV�DJHQWV�UHSURWR[LTXHV�GRQW�OHV�PHQXLVLHUV�������������������TXL�}WDLHQW�H[SRV}V�DXVVL�ELHQ�DX[�SRXVVL|UHV�GH
ERLV�TX DX[�FROOHV��DX[�SHLQWXUHV�HW�DX[�VROYDQWV��6XU�OH�SODQ�F\WRJ}Q}WLTXH��GHX[�KRPPHV�D]RRVSHUPLTXHV�PHQXLVLHUV�}WDLHQW�SRUWHXUV�G XQH
DQRPDOLH�F\WRJ}Q}WLTXH�GRQW�XQH�IRUPXOH�NOLQHIHOWHU����;;<�HW�XQH�WUDQVORFDWLRQ�UREHUWVRQLHQQH�W���������$XFXQH�DQRPDOLH�Q D�}W}�G}WHFW}H�GDQV
OH �JURXSH �GHV �PHQXLVLHUV �ROLJRVSHUPLTXHV� �&RQFOXVLRQ �� �6L �O HHW �UHSURWR[LTXH �GHV �VROYDQWV �HW �GH �O }WKHU �GH �JO\FRO �DLQVL �TXH �FHOXL �GH �OD
IRUPDOG}K\GH �DX[TXHOV �OHV �PHQXLVLHUV �VRQW �H[SRV}V �v �FDXVH �GH �OD �PDQLSXODWLRQ �GH �OD �SHLQWXUH� �OD �FROOH �HWF¤ �HVW �ELHQ �GRFXPHQW}� �O HHW �GHV
SRXVVL|UHV�GH�ERLV�VXU�OD�VSHUPDWRJHQ|VH�v�W\SH�GH�UHSURWR[LFLW}�HW�GH�J}QRWR[LFLW}�Q HVW�SDV�}WXGL}H�ELHQ�TXH�OHV�SDUWLFXOHV�GH�SRXVVL|UH�GX�ERLV
SHXYHQW�DJLU�FRPPH�YHFWHXUV�G
DJHQWV�J}QRWR[LTXHV�VXU�OD�VSHUPDWRJHQ|VH��



21&2*c1c7,48( +DQD�)UHGM

���������/H�VSHFWUH�WXPRUDO�GxXQH�PXWDWLRQ�WXQLVLHQQH�GX�JlQH�%5&$���h�SURSRV�GH�GHX[�IDPLOOHV

$XWHXUV��

+DQD�)UHGM������U\P�PHGGHE������VDQD�JDEWHQL������KHOD�VDVVL������+�UDLHV������PHGLKD�WUDEHOVL������ULGKD�PUDG����

���VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROH�v�7XQLV�7XQLVLH��WXQLV��7XQLVLH
���'}SDUWHPHQW�G 2QFRORJLH�0}GLFDOH��,QVWLWXW�6DODK�$]DL]��7XQLV��WXQLV��7XQLVLH

0RWV�FOHIV���FDQFHUV�GX�VHLQ��SU}GLVSRVLWLRQ�J}Q}WLTXH��%5&$���PXWDWLRQ�WXQLVLHQQ

5mVXPm��

,QWURGXFWLRQ���2Q�HVWLPH�TXH���v�����GHV�FDQFHUV�GX�VHLQ��&6��V LQVFULYHQW�GDQV�OH�FDGUH�G XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH���&HWWH�IRUPH�K}U}GLWDLUH
HVW�K}W}URJ|QH�VXU�OH�SODQ�J}Q}WLTXH��'HX[�J|QHV�PDMHXUV�VRQW�UDSSRUW}V���%5&$��HW�%5&$���&HV�J|QHV�VRQW�DXVVL�DVVRFL}V�v�XQ�ULVTXH�}OHY}�GH
FDQFHU�GH�O RYDLUH��GX�SDQFU}DV��GH�OD�SURVWDWH�HW�GX�FRORQ��%XW�GX�WUDYDLO���'}WHUPLQHU�OH�VSHFWUH�WXPRUDO�GH�OD�PXWDWLRQ�WXQLVLHQQH�GX�J|QH
%5&$�HW�VRXOLJQHU�O XWLOLW}�GH�O }WXGH�J}Q}WLTXH�GDQV�OD�SULVH�HQ�FKDUJH�GHV�SHUVRQQHV�v�ULVTXH�v�WUDYHUV�GHX[�IDPLOOHV��)��HW�)���

2EVHUYDWLRQV���/HV�GHX[�IDPLOOHV�VRQW�RULJLQDLUHV�G XQH�P~PH�U}JLRQ��&DS�%RQ�GH�OD�7XQLVLH�

/H�FDV�LQGH[��&,��GH�OD�IDPLOOH��)���HVW�XQH�SDWLHQWH��DGUHVV}H�v�QRWUH�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH��v�O xJH�GH����DQV��SRXU�GHV�DQW}F}GHQWV��$7&'�
SHUVRQQHOV�HW�IDPLOLDX[�GH�FDQFHUV��(OOH�D�G}YHORSS}�v�O xJH�GH����DQV�XQ�FDQFHU�GX�VHLQ�ELIRFDO��JUDGH�6%5��HW�GH�W\SH�OXPLQDO��(OOH�D�}W}�WUDLW}H
SDU �&KLPLRWK}UDSLH�Q}RDGMXYDQWH� �XQH�PDVWHFWRPLH�DYHF�XQ�FXUDJH�JDQJOLRQQDLUH�HW �XQH�KRUPRQRWK}UDSLH� �/ }YROXWLRQ�D�}W}�PDUTX}H�SDU
O DSSDULWLRQ��QHXI�DQV�SOXV�WDUG��G XQ�FDQFHU�GH�O HQGRP|WUH�WUDLW}�SDU�K\VW}UHFWRPLH�WRWDOH�DYHF�DQQH[HFWRPLH�ELODW}UDOH��$FWXHOOHPHQW��HOOH�HVW�DX
VWDGH�GH�FDUFLQRVH�S}ULWRQ}DOH�WUDLW}�SDU�&KLPLRWK}UDSLH�

/ HQTX~WH�J}Q}WLTXH�D�U}Y}O}�GHV�$7&'�IDPLOLDX[�FKDUJ}V�GH�FDQFHUV�GX�FRW}�PDWHUQHO���XQ�FDQFHU�GH�OD�SHDX�FKH]�OD�P|UH��XQ�FDQFHU�GH
O HQGRP|WUH�FKH]��OD�V�XU�GH�VD�JUDQG�P|UH�HW�FKH]�OD�GHVFHQGDQFH�GH�FHWWH�GHUQL|UH��LO�\�DYDLW�XQH�K}PRSDWKLH�PDOLJQH��XQ�FDQFHU�GX�SRXPRQ�HW
XQ�FDQFHU�GX�FRORQ��$SU|V���PRLV�GH�VXLYL��OD�®OOH�GH�QRWUH�FDV�LQGH[��xJ}H�GH����DQV��D�G}YHORSS}�XQ�FDQFHU�GX�VHLQ�GURLW�GH�W\SH�WULSOH�Q}JDWLI�

/D�FRQVXOWDQWH��GH�)��HVW�XQH�IHPPH�xJ}H�GH����DQV�TXL�FRQVXOWH�SRXU�GHV�DQW}F}GHQWV�IDPLOLDX[�GH�FDQFHUV�GX�FRW}�GH�OD�EUDQFKH�PDWHUQHOOH��XQ
&6�ELODW}UDO�GH�W\SH�WULSOH�Q}JDWLI�FKH]�OD�P|UH�v����DQV�HW�FKH]�OD�V�XU�v���DQV���XQ�FDQFHU�GH�O RYDLUH��FKH]�OD�JUDQG�P|UH��XQ�FDQFHU�GX�FHUYHOHW
HW�XQ�FDQFHU�GH�OD�SHDX�FKH]�GHX[�RQFOHV�

/ }WXGH�PRO}FXODLUH�IDLWH�FKH]��OH�&,�GH�)��HW�VD�®OOH��DLQVL�TXH�FKH]�OD�FRQVXOWDQWH�GH�)���VD�V�XU�HW�VD�P|UH��D�PRQWU}�OD�SU}VHQFH�GH�OD�P~PH
PXWDWLRQ�G}O}W|UH���F�����GXS�$��S�$UJ��/\VIV����DX�QLYHDX�GH�O H[RQ���GX�J|QH�%5&$��v�O }WDW�K}W}UR]\JRWH�

&RQFOXVLRQ���/H�VSHFWUH�PXWDWLRQQHO�GX�J|QH�%5&$�HQ�7XQLVLH�VHPEOH�KRPRJ|QH�DYHF�XQH�PXWDWLRQ�IRQGDWULFH�SURSUH�v�XQH�U}JLRQ�GH�QRWUH
SRSXODWLRQ��&HSHQGDQW��FHWWH�PXWDWLRQ�VHUDLW�DVVRFL}H�v�XQ�ODUJH�VSHFWUH�WXPRUDO��/H��G}SLVWDJH�GHV�IDPLOOHV�v�ULVTXH�}OHY}�SHUPHW�GH�SURSRVHU�XQH
SULVH�HQ�FKDUJH�SU}FRFH��DGDSW}H�HW�FLEO}H�

3LlFH�MRLQWH���IDPLOOH�GH�%5&$��®QDO�GRF[
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3KLOLSSLQH�*$55(7

���������,GHQWLzFDWLRQ�GH�OxLQVHUWLRQ�GxmOmPHQWV�PRELOHV�GDQV�GHV�UmJLRQV�JmQLTXHV�h�SDUWLU�GH�GRQQmHV�GH�VmTXHQkDJH�h�KDXW
GmELW�GxH[RPH�HW�GH�JmQRPH�FKH]�GHV�SDWLHQWV�DWWHLQWV�GxDQRPDOLHV�GX�GmYHORSSHPHQW�HW�RX�GH�GmzFLHQFH�LQWHOOHFWXHOOH

$XWHXUV��

3KLOLSSLQH�*DUUHW���������(PLOLH�7LVVHUDQW���������$�FKD�%RXJKDOHP������-HDQ�0DUF�&RVWD������'HWOHI�7URVW������$QWRQLR�9LWREHOOR���������/DXUHQFH�)DLYUH
��������&KULVWHO�7KDXYLQ�5RELQHW���������<DQQLV�'XRXUG�������

���805�����*$'�,QVHUP��8QLYHUVLW}�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���*}Q}WLTXH�+XPDLQH��/DERUDWRLUH�&(5%$��6DLQW�2XHQ�O $XP�QH��)UDQFH
���8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'���&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�l���FHQWUH�GH�J}Q}WLTXH��)+8�75$16/$'���&+8
'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�G}®FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVH�UDUH�l���FHQWUH�GH�J}Q}WLTXH��)+8�75$16/$'���&+8�'LMRQ�%RXUJRJQH�
'LMRQ��)UDQFH

0RWV�FOHIV���rO}PHQWV�PRELOHV��GRQQ}HV�GH�V}TXHQ{DJH�v�KDXW�G}ELW��ELRLQIRUPDWLTXH

5mVXPm��

/HV�hOhPHQWV�WUDQVSRVDEOHV�FRQVWLWXHQW�����GX�JhQRPH�KXPDLQ��&HV�VhTXHQFHV�UhShWhHV�MRXHQW�XQ�UkOH�HVVHQWLHO�GDQV�OphYROXWLRQ�GX�JhQRPH
KXPDLQ�HW�GDQV�VD�SODVWLFLWh��'H�QRV�MRXUV��VHXOV�OHV�hOhPHQWV�/,1(���/����$OX�HW�69$�VRQW�HQFRUH�PRELOHV�FKH]�OpiWUH�KXPDLQ��a����GX�JhQRPH
KXPDLQ���2Q�HVWLPH�TXpHQYLURQ������GHV�YDULDWLRQV�GX�JhQRPH�KXPDLQ�VRQW�GHV�LQVHUWLRQV�GpXQ�GH�FHV���W\SHV�GphOhPHQWV�PRELOHV��(0V���,OV
SHXYHQW�DLQVL�FUhHU�XQH�LQVWDELOLWh�JhQRPLTXH�d�OpRULJLQH�GH�SDWKRORJLHV�JhQhWLTXHV��(Q�������.D]D]LDQ�HW�FROODERUDWHXUV�GhFULYDLHQW�OH�SUHPLHU
SDWLHQW�DWWHLQW�GpXQH�PDODGLH�JhQhWLTXH��OpKhPRSKLOLH�$��VHFRQGDLUH�d�OpLQVHUWLRQ�GpXQ�(0��/���DX�VHLQ�GX�JgQH�FRGDQW�OH�IDFWHXU�9,,,� �&H
PhFDQLVPH�D�HQVXLWH�hWh�GhFULW�GDQV�TXHOTXHV�PDODGLHV�UDUHV��WHOOHV�TXH�OHV�V\QGURPHV�%25��0,0���������RX�Gp$SHUW��0,0���������PDLV�VRQ
LPSOLFDWLRQ�UHVWH�SHX�GhFULWH�d�OphFKHOOH�GHV������JgQHV�DFWXHOOHPHQW�FRQQXV�FRPPH�LPSOLTXhV�GDQV�OHV�PDODGLHV�UDUHV��$FWXHOOHPHQW��OpHVVRU
PDVVLI�GX�VhTXHQfDJH�d�KDXW�GhELW�GpH[RPH��(6��HW�GH�JhQRPH��*6��SHUPHW�PDLQWHQDQW�GpLGHQWLILHU�GH�QRXYHDX[�FDV�GpLQVHUWLRQ�Gp(0V�DX�VHLQ�GH
UhJLRQV�JhQLTXHV�d�SOXV�JUDQGH�hFKHOOH�

/RUV�GH�OpDQDO\VH�GHV�GRQQhHV�Gp(6�*6�GH�SDWLHQWV�DWWHLQWV�GpDQRPDOLHV�GX�GhYHORSSHPHQW�HW�RX�QHXURORJLTXHV��WURLV�RXWLOV�GpLGHQWLILFDWLRQ�Gp(0V
�0REVWHU��7DQJUDP�HW�0(/7��VRQW�WHVWhV�HQ�SDUDOOgOH�VXU�OHV�JhQRPHV�GH�OD�EDVH�GH�GRQQhHV������*hQRPHV�DILQ�GH�FRQWUkOHU�OHXU�VHQVLELOLWh�HW
OHXU�VShFLILFLWh�HW�GH�GhWHUPLQHU�OD�PHLOOHXUH�FRPELQDLVRQ�GH�SURJUDPPHV�GpLGHQWLILFDWLRQ�GHV�(0V��&HWWH�PhWKRGH�VHUD�DSSOLTXhH�VXU�OHV�GRQQhHV
Gp(6�GH�������FDV�LQGH[�RX�DSSDUHQWhV������WULR�HW�������VROR��HW�GH�*6�GH�����FDV�LQGH[�RX�DSSDUHQWhV������WULR�HW�����VROR���/HV�UhVXOWDWV�VHURQW
ILOWUhV�VHORQ�OHV�IUhTXHQFHV�GDQV�XQH�SRSXODWLRQ�FRQWUkOH��������GDQV������*hQRPHV��HW�GDQV�OpHQVHPEOH�GH�OD�FRKRUWH��������IRLV���OHV�UhJLRQV�GX
JhQRPH�LPSDFWhHV��H[RQV��VLWHV�GphSLVVDJHs���HW�OH�UkOH�GHV�JgQHV�LPSDFWhV�

/HV�SUHPLHUV�UhVXOWDWV�REWHQXV�SDU�0(/7�d�SDUWLU�GHV�GRQQhHV�G
(6�GH�����LQGLYLGXV�PHWWHQW�HQ�hYLGHQFH���������(0V����������$OX����������/�
HW��������69$��������(0V����������$OX�HW���������/���VRQW�SHX�IUhTXHQWV�HW�LQVhUhV�GDQV�GHV�UhJLRQV�QRQ�LQWURQLTXHV�GH�JgQHV�20,0�PRUELGHV�
/
DQDO\VH�GH�����WULRV�PRQWUH�TXH��������$OX�HW���������/��VRQW�SUhVHQWV�DX�VHLQ�GHV�H[RQV��&HV�FDQGLGDWV�GRLYHQW�iWUH�DQDO\VhV�HQ�OLHQ�DYHF�OH
SKhQRW\SH�GHV�SDWLHQWV�HW�OD�VhJUhJDWLRQ�DILQ�GH�GhWHUPLQHU�VL�LOV�RQW�XQ�UkOH�GDQV�OD�SDWKRORJLH�REVHUYhH�

/pDQDO\VH�GHV�UhVXOWDWV �SHUPHWWUD �GpLGHQWLILHU �GH�QRXYHDX[�FDV �GpLQVHUWLRQ�Gp(0V�GDQV�GHV�UhJLRQV�JhQLTXHV�GpLQWhUiW �HW �GpHQ�GhWHUPLQHU
OoLPSOLFDWLRQ�GDQV�OHV�PDODGLHV�JhQhWLTXHV�UDUHV�GHV�SDWLHQWV�hWXGLhV��&H�SURMHW�D�SRXU�REMHFWLI�GH�GhPRQWUHU�OpLQWhUiW�GpLQFOXUH�OpLGHQWLILFDWLRQ�GHV
(0V�GDQV�OHV�SLSHOLQHV�GpDQDO\VH�Gp(6�*6�DILQ�GH�UhGXLUH�OpHUUDQFH�GLDJQRVWLTXH�FKH]�OHV�SDWLHQWV�DWWHLQWV�GpDQRPDOLHV�GX�GhYHORSSHPHQW�HW�RX�GH
GhILFLHQFH�LQWHOOHFWXHOOH�

�

3LlFH�MRLQWH���$VVLVHVB����B(0,B3KLOLSSLQHB*DUUHWBYI�GRF



0$/$',(6�266(86(6�(7�'(�/$�3($8 VRSKLH�PRQQRW

���������3HUIRUPDQFH�GX�VmTXHQkDJH�QRXYHOOH�JmQmUDWLRQ�GDQV�OH�GLDJQRVWLF�PROmFXODLUH�GH�OxRVWmRJHQlVH�LPSDUIDLWH

$XWHXUV��

VRSKLH�PRQQRW������JHQHYL|YH�EDXMDW���������FDUROLQH�PLFKRW���������MXOLH�OLW]OHU������FRUDOLH�KDXGU\������MHDQ�SDXO�ERQQHIRQW���������MXOLH�VWHDQQ�����
YDOHULH�FRUPLHU�GDLUH�������

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���8������,QVWLWXW�,PDJLQH��SDULV��)UDQFH
���JHQHWLTXH��+RSLWDO�1HFNHU��SDULV��)UDQFH

0RWV�FOHIV���RVWHRJHQHVH�LPSDUIDLWH���1*6���IUDJLOLWH�RVVHXVH

5mVXPm��

/ RVW}RJHQ|VH�LPSDUIDLWH��2,��UHJURXSH�XQ�HQVHPEOH�GH�SDWKRORJLHV�FDUDFW}ULV}HV�SDU�XQH�IUDJLOLW}�RVVHXVH��,O�H[LVWH�XQH�LPSRUWDQWH�K}W}URJ}Q}LW}
FOLQLTXH�DOODQW�GH�O DWWHLQWH�IRHWDOH�O}WDOH�v�GHV�IRUPHV�PRG}U}HV�GH�O DGXOWH��$�FH�MRXU�����J|QHV�RQW�}W}�LPSOLTX}V�GDQV�O 2,���&2/�$���&2/�$��
,),70��VRQW�UHVSRQVDEOHV�G 2,�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�����DXWUHV�J|QHV�VRQW�UHVSRQVDEOHV�G 2,�DXWRVRPLTXHV�UHFHVVLYHV�HW�3/6��HW
0%736��VRQW�UHVSRQVDEOHV�G 2,�UHFHVVLYH�OL}H�v�O ;��/ LPSRUWDQFH�G XQ�GLDJQRVWLF�PRO}FXODLUH�FRUUHFW�SRXU�OH�FRQVHLO�J}Q}WLTXH�HW�OH�QRPEUH�GHV
J|QHV�SRWHQWLHOOHPHQW�LPSOLTX}V��MXVWL®HQW�OH�UHFRXUV�v�XQ�SDQHO�GH�UHV}TXHQ{DJH�FLEO}�GHV����J|QHV�G 2,��&H�SDQHO�LQFOXW�}JDOHPHQW�GHV�J|QHV
LPSOLTX}V�GDQV�GHV�GLDJQRVWLFV�GL}UHQWLHOV�G 2,�FRPPH�O K\SRSKRVSKDWDVLH��O RVW}RFUDQLRVW}QRVH��OH�V\QGURPH�GH�6WXYH�:LHGHPDQQ�RX�G DXWUHV
V\QGURPHV�DVVRFLDQW�XQH�IUDJLOLW}�RVVHXVH�
7RXWHV �OHV �GHPDQGHV �G DQDO\VH �PRO}FXODLUH �GDQV �FHV �FRQWH[WHV �FOLQLTXHV �VRQW �GLVFXW}HV �DX �&HQWUH �GH �5}I}UHQFH �GHV �0DODGLHV �2VVHXVHV
&RQVWLWXWLRQQHOOHV��/HV�OLEUDLULHV�VRQW�SU}SDU}HV�SDU�FDSWXUH��6XUH6HOHFW;7�&XVWRP���$JLOHQW��HW�OH�V}TXHQ{DJH�PR\HQ�G}ELW�HVW�U}DOLV}�VXU�XQ�0L6(T
�,OOXPLQD���/ DQQRWDWLRQ�GHV�YDULDQWV�HVW�U}DOLV}H�VXU�XQH�LQWHUIDFH�ORFDOH��3RO\GLDJ���'HSXLV�����������SDWLHQWV�RQW�}W}�DQDO\V}V�FH�TXL�D�SHUPLV
O LGHQWL®FDWLRQ�GH�����PXWDWLRQV�������������GDQV�OH�J|QH�&2/�$������GDQV�OH�J|QH�&2/�$������GDQV�OH�J|QH�,),70��SRXU�OHV�2,�GRPLQDQWHV����GDQV
OH�J|QH�/53������PXWDWLRQV�GDQV�GHV�J|QHV�UHVSRQVDEOHV�G 2,�UHFHVVLYHV����GDQV�GHV�J|QHV�G 2,�U}FHVVLYH�OL}H�v�O ;�HW���PXWDWLRQV�GDQV�GHV�J|QHV
LPSOLTX}V�GDQV�GHV�GLDJQRVWLFV �GL}UHQWLHOV ��)$0���$� �/,)5� �;</7��� �$SU|V�FRQ®UPDWLRQ�SDU �V}TXHQ{DJH�6DQJHU� �FHV�U}VXOWDWV �VRQW �GLVFXW}V�ORUV
G XQH�U}XQLRQ�FOLQLFR�ELRORJLTXH�D®Q�GH�Y}UL®HU�OD�FRPSDWLELOW}�GHV�YDULDQWV�DYHF�OH�SK}QRW\SH�FOLQLTXH�HW�UDGLRORJLTXH��/HV�SDWLHQWV�VDQV�PXWDWLRQ
LGHQWL®}H��D\DQW�XQ�SK}QRW\SH�IRUWHPHQW�}YRFDWHXU�G 2,��SHXYHQW�VHFRQGDLUHPHQW�E}Q}®FLHU�G XQ�V}TXHQ{DJH�GH�O H[RPH�
/H�V}TXHQ{DJH�QRXYHOOH�J}Q}UDWLRQ�SHUPHW�O }WXGH�VLPXOWDQ}H�GH�WRXV�OHV�J|QHV�UHVSRQVDEOHV�G 2,�DYHF�XQ�WU|V�ERQ�UHQGHPHQW��HW�DLQVL�XQ�JDLQ�GH
WHPSV �HW �G DUJHQW� �/D �GL°FXOW} �SULQFLSDOH �GH �FHWWH �P}WKRGH �UHSRVH �VXU �O LQWHUSU}WDWLRQ �GHV �YDULDQWV �LGHQWL®}V �HW �OD �G}WHUPLQDWLRQ �GH �OHXU
SDWKRJ}QLFLW}� �'H �SOXV� �O XWLOLVDWLRQ �G XQ �SDQHO �FLEO} �SHUPHW �GH �VH �SU}PXQLU �FRQWUH �OD �PLVH �HQ �}YLGHQFH �GH �YDULDQWV �LQFLGHQWDX[�
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�����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�GH�OD�7LPRQH��$3�+0��0DUVHLOOH��)UDQFH��0DUVLHOOH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�GH�OD�7LPRQH��$3�+0��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH
���'}SDUWHPHQW�GH�1HXURS}GLDWULH��+�SLWDO�GH�OD�7LPRQH��$3�+0��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���75$33&�/��75$33RSDWKLHV��G}®FLHQFH�LQWHOOHFWXHOOH��75$3&�

5mVXPm��

/HV�FRPSOH[HV�75$33��75$QVSRUW�3URWHLQ�3DUWLFOH��VRQW�GHV�FRPSOH[HV�SURW}LTXHV��WU|V�FRQVHUY}V�HQWUH�OHV�HVS|FHV��LPSOLTX}V�GDQV�OH�WUDQVSRUW
Y}VLFXODLUH�HW�O DGUHVVDJH�GH�SURW}LQHV��'HV�YDULDQWV�SDWKRJ|QHV�ORFDOLV}V�GDQV�GHV�J~QHV�GH�FHV�FRPSOH[HV�RQW�U}FHPPHQW�}W}�G}FULWV�GDQV
SOXVLHXUV�PDODGLHV��RX�75$33RSDWKLHV��DVVRFLDQW�QRWDPPHQW�XQ�UHWDUG�GH�G}YHORSSHPHQW�HW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�

'DQV �FH �WUDYDLO� �QRXV �SU}VHQWRQV �XQ �QRXYHDX�YDULDQW �KRPR]\JRWH �GX �J|QH�75$33&�/� �IDFWHXU �GX �FRPSOH[H �75$33��10B�������F����&�!
7�S��*OQ�����+J���FKU�����������&�!�7���FKH]�XQ�IU|UH�HW�XQH�V�XU�LVVXV�GH�SDUHQWV�FRQVDQJXLQV��/HV�SDUHQWV�VRQW�FKDFXQ�SRUWHXU�GX�YDULDQW�v
O }WDW�K}W}UR]\JRWH�

�/HV�GHX[�SDWLHQWV�SU}VHQWHQW�XQ�WURXEOH�QHXUR�G}YHORSSHPHQWDO�V}Y|UH��SURFKH�GH�FHOXL�G}FULW�SRXU�OHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GH�75$33&�
�0,0����������/D�JURVVHVVH�HW�O DFFRXFKHPHQW�VH�VRQW�G}URXO}V�QRUPDOHPHQW��/HV�HQIDQWV�RQW�}W}�DGUHVV}V�HQ�FRQVXOWDWLRQ�SRXU�K\SRWRQLH�HW
WURXEOHV �GHV �LQWHUDFWLRQV �DYDQW �O xJH �G XQ �DQ� �8QH �G}®FLHQFH �LQWHOOHFWXHOOH �V}Y|UH �DYHF �DEVHQFH �GH �PDUFKH �HW �GH �ODQJDJH �HW �GHV �VW}U}RW\SLHV
PDQXHOOHV�RQW�HQVXLWH�}W}�REVHUY}HV�v�O xJH�GH���HW����DQV��/ ,50�D�}JDOHPHQW�PLV�HQ�}YLGHQFH�XQ�FRUSV�FDOOHX[�®Q�HW�XQH�DWURSKLH�FRUWLFDOH��/HV��
SDWLHQWV�QH�SU}VHQWHQW�SDV�G }SLOHSVLH�HW�OH�ELODQ�P}WDEROLTXH��O DQDO\VH�HQ�$&3$�HW�OH�V}TXHQ{DJH�G XQ�SDQHO�GH�J|QHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH
Q RQW�SDV�U}Y}O}�G DQRPDOLH�

�1RWUH�}WXGH�HVW�OD�SUHPL|UH�FRQFHUQDQW�XQ�YDULDQW�QRQ�VHQV�KRPR]\JRWH�GX�J|QH�75$33&�/� �6HXOV�GHV�YDULDQWV�IDX[�VHQV��KRPR]\JRWH�HW
K}W}UR]\JRWH �FRPSRVLWH� �RQW �MXVTX LFL �}W} �LGHQWL®}V �GDQV �FH �J|QH ��0,0������� �FKH] �� �SDWLHQWV� �&HV �SDWLHQWV �SU}VHQWHQW �XQ �UHWDUG �GH
G}YHORSSHPHQW�JOREDO��XQH�PLFURF}SKDOLH��XQH�G\VWRQLH��XQH�W}WUDSO}JLH��XQH�UKDEGRP\RO\VH��XQH�HQF}SKDORSDWKLH�HW�XQH�}SLOHSVLH��6DFKHU�HW�DO�
������0LOHY�HW�DO����������

�/HV�IDFWHXUV�75$33&�/�HW�75$33&��DSSDUWLHQQHQW�DX�P~PH�VRXV�FRPSOH[H�75$33,,��FRQWU�ODQW�O }WDSH�GH�IXVLRQ�GHV�Y}VLFXOHV�DYHF�OD�PHPEUDQH
FLEOH�ORUV�GX�WUDQVSRUW�Y}VLFXODLUH��1RWUH�REVHUYDWLRQ�VXJJ|UH�TXH�OD�SHUWH�GH�IRQFWLRQ�GH�FHV���J|QHV�SRXUUDLW�FDXVHU�GHV�SK}QRW\SHV�VLPLODLUHV
PDLV�G DXWUHV�}WXGHV�GH�YDULDWLRQV�GH�75$33&�/�VHURQW�Q}FHVVDLUHV�SRXU�FRQ®UPHU�FHWWH�K\SRWK|VH�
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���������&RUUmODWLRQ�JmQRW\SH�SKmQRW\SH�GHV�YDULDWLRQV�GRPLQDQWHV�GX�JlQH�*-%��GDQV�XQH�FRKRUWH�IUDQkDLVH�GH�VXUGLWm�LVROmH
HW�V\QGURPLTXH�

$XWHXUV��

(OLVD�5XELQDWR������/DXUHQFH�-RQDUG���������=LHJOHU�$OEDQ������2ULDQH�0HUFDWL������6RXDG�*KHUEL������6PD�O�+DGM�5DELD������&DWKHULQH�%ODQFKHW������$QQH
)UDQ{RLVH�5RX[������6DELQH�6LJDXG\������&}GULF�/H�0DUHFKDO���������6DQGULQH�0DUOLQ��������

���&HQWUH�GH�5}I}UHQFH�GHV�6XUGLW}V�*}Q}WLTXHV��6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��,QVWLWXW�,PDJLQH��+�SLWDO�1HFNHU��$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�PRO}FXODLUH��*URXSH�KRVSLWDOLHU�1HFNHU�(QIDQWV�PDODGHV��$3�+3��3DULV��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��&+8��$QJHUV��)UDQFH
���6HUYLFH�GH�'HUPDWRORJLH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3�+3��3DULV��)UDQFH
���6HUYLFH�G
25/�HW�&KLUXUJLH�&HUYLFR�)DFLDOH��&+8��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�G
+LVWRFRPSDWLELOLW}��&+58��%UHVW��)UDQFH
���,QVHUP��805�������%UHVW��)UDQFH
����,16(50��805�������,QVWLWXW�,PDJLQH���3DULV��)UDQFH

0RWV�FOHIV���6XUGLW}��*-%���')1$���VXUGLW}�V\QGURPLTXH

5mVXPm��

/H�J|QH�*-%��HVW�ORFDOLV}�VXU�OH�FKURPRVRPH�������T����HW�LO�FRGH�OD�FRQQH[LQH�����&;�����/HV�FRQQH[LQHV�VRQW�GHV�SURW}LQHV�WUDQVPHPEUDQDLUHV
TXL�V DVVHPEOHQW�HQ�KH[DP|UHV�SXLV�HQ�FRQQH[RQV�SRXU�IRUPHU�XQH�MRQFWLRQ�LQWHUFHOOXODLUH��JDS�MXQFWLRQ���'L}UHQWHV�FRQQH[LQHV�VRQW�H[SULP}HV
GDQV�OD�FRFKO}H�HW�GDQV�O }SLGHUPH��'DQV�OD�FRFKO}H��OD�&;���HVW�SU}VHQWH�GDQV�OHV�FHOOXOHV�GH�VXSSRUW�GHV�FHOOXOHV�VHQVRULHOOHV�HW�GDQV�OHXUV�FHOOXOHV
DGMDFHQWHV��R��HOOHV�SHUPHWWHQW�OH�SDVVDJH�G LRQV�HW�GH�PRO}FXOHV��'DQV�O }SLGHUPH��OD�&;���HVW�SU}VHQWH�VXUWRXW�VXU�OHV�SDXPHV�HW�OHV�SODQWHV�HW
U}JXOH �OD �SUROLI}UDWLRQ �HW �OD �GL}UHQWLDWLRQ �GHV �N}UDWLQRF\WHV� �/HV �PXWDWLRQV �GX �J|QH �*-%�� �VRQW �OHV �FDXVHV �OHV �SOXV �IU}TXHQWHV �GH �VXUGLW}V �QRQ
V\QGURPLTXHV�DXWRVRPLTXHV�U}FHVVLYHV��')1%���PDLV�HOOHV�UHQGHQW�}JDOHPHQW�FRPSWH�G XQH�VXUGLW}�LVRO}H�GH�SHUFHSWLRQ�DXWRVRPLTXH�GRPLQDQWH
�')1$�����ELODW}UDOH�SU}��RX�SRVW�OLQJXDOH�SU}FRFH��PR\HQQH�v�SURIRQGH�HW�VRXYHQW�}YROXWLYH��HW�GH�IRUPHV�V\QGURPLTXHV�GH�VXUGLW}�DYHF�DWWHLQWHV
FXWDQ}HV��4XDWUH�IRUPHV�GH�VXUGLW}V�V\QGURPLTXHV�RQW�}W}�G}FULWHV���OH�V\QGURPH�GH�N}UDWRGHUPLH�SDOPRSODQWDLUH�VXUGLW}��33.'���OH�V\QGURPH�GH
9RKZLQNHO��96���OH�V\QGURPH�GH�%XUW�3XPSKUH\��%36��HW�OH�V\QGURPH�N}UDWLWH��HW�K\VWUL[�OLNH��LFKW\RVH�VXUGLW}��.,'�+,'���1RXV�SU}VHQWRQV�XQH
FRKRUWH�GH����IDPLOOHV�����IRUPHV�IDPLOLDOHV�HW���FDV�VSRUDGLTXHV��UHFUXW}HV�DX�VHLQ�GX�U}VHDX�QDWLRQDO�GX�&505�e�6XUGLW}V�*}Q}WLTXHV�l
SU}VHQWDQW�GHV�YDULDQWV�SDWKRJ|QHV�K}W}UR]\JRWHV�GRPLQDQWHV�GH�*-%���6XU�OH�SODQ�FOLQLTXH��LO�V DJLVVDLW�GH���FDV�GH�VXUGLW}�LVRO}H�����FDV�GH
VXUGLW}V�V\QGURPLTXHV�HW���IDPLOOH�GDQV�ODTXHOOH�FR�H[LVWHQW�OHV�GHX[�IRUPHV�FOLQLTXHV�V\QGURPLTXH�HW�LVRO}H��6XU�OH�SODQ�J}Q}WLTXH�����YDULDWLRQV
SDWKRJ|QHV�RQW�}W}�G}WHFW}HV�����G}Mv�FRQQXHV�HW���QRQ�UDSSRUW}HV�GDQV�OD�OLWW}UDWXUH��3DUPL�OHV���YDULDWLRQV�QRQ�UDSSRUW}HV��TXDWUH�}WDLHQW
LPSOLTX}HV�GDQV�XQH�VXUGLW}�LVRO}H�')1$��HW�XQH�GDQV�XQ�V\QGURPH�.,'��3RXU�OHV�YDULDWLRQV�G}Mv�FRQQXHV��QRXV�DYRQV�SX�FRQ®UPHU�OH�SK}QRW\SH
G}FULW�SU}F}GHPPHQW�FKH]���FDV�HW�GDQV�OHV���UHVWDQWV�QRXV�DYRQV�REVHUY}�XQ�SK}QRW\SH�GL|UHQW���/ }WXGH�GH�FHWWH�ODUJH�FRKRUWH�IUDQ{DLVH�QRXV�D
SHUPLV�G HQULFKLU�OD�FRQQDLVVDQFH�GHV�SK}QRW\SHV�DVVRFL}V�DX[�PXWDWLRQV�GRPLQDQWHV�GX�J|QH�*-%��

3LlFH�MRLQWH���$VVLVHV���$EVWUDFW�*-%��GRF[
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���������/HV�DWWHLQWHV�GH�OD�YRLH�GH�UmSDUDWLRQ�GH�Ox$'1��1(5���TXDQG�\�SHQVHU"�'HVFULSWLRQ�GH�����FDV�SUmFRFHV�DYHF�DWWHLQWH
QHXURORJLTXH

$XWHXUV��

6DUDK�%DHU���������&DWK\�2EULQJHU������-DPHO�&KHOO\���������<OLQH�&DSUL������'RPLWLOOH�*UDV������*HQHYL|YH�%DXMDW������7~PLV�0DULD�)HOL[������%}U}QLFH
'RUD\�������5DWQD�3XUL�������-DLPH�6DQFKH]�'HO�3R]]R�������/LQD�5DPRV�������/\GLH�%XUJOHQ�������9LQFHQW�/DXJHO����������1DG|JH�&DOPHOV����

���*}Q}WLTXH�HW�SK\VLRSDWKRORJLH�GH�PDODGLHV�QHXURG}YHORSSHPHQWDOHV�HW�}SLOHSWRJ|QHV��,QVWLWXW�GH�*}Q}WLTXH�HW�GH�%LRORJLH�0RO}FXODLUH�HW
&HOOXODLUH��,OONLUFK��)UDQFH��,//.,5&+��)UDQFH
���6HUYLFH�GH�3}GLDWULH�����+RSLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH�,16(50�8������,QVWLWXW�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��)DFXOW}�GH�P}GHFLQH�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��,QVWLWXW�*}Q}WLTXH�0}GLFDO�G
$OVDFH��+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH
���*}Q}WLTXH�HW�SK\VLRSDWKRORJLH�GH�PDODGLHV�QHXURG}YHORSSHPHQWDOHV�HW�}SLOHSWRJ|QHV��,QVWLWXW�GH�*}Q}WLTXH�HW�GH�%LRORJLH�0RO}FXODLUH�HW
&HOOXODLUH��,OONLUFK��)UDQFH��,OONLUFK��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+RSLWDO�5REHUW�'HEU}���$3�+3��3DULV��)UDQFH
���6HUYLFH�GH�QHXURORJLH�S}GLDWULTXH��+RSLWDO�5REHUW�'HEU}���$3�+3��SDULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��'}SDUWHPHQW�GH�*}Q}WLTXH����+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��,QVWLWXW�,PDJLQH��SDULV�
)UDQFH
���0HGLFDO�*HQHWLFV�6HUYLFH��+RVSLWDO�GH�&OLQLFDV�GH�3RUWR�$OHJUH��3RUWR�$OHJUH��%U}VLO
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�)}OL[�*X\RQ��%HOOHSLHUUH��)UDQFH
����,QVWLWXWH�RI�0HGLFDO�*HQHWLFV�DQG�*HQRPLFV��6LU�*DQJD�5DP�+RVSLWDO���1HZ�'HOKL��,QGH
����3HGLDWULF�(QGRFULQRORJ\�DQG�'\VPRUSKRORJ\�8QLW��+RVSLWDO�8QLYHUVLWDULR����GH�2FWXEUH��0DGULG��(VSDJQH
����3HGLDWULF�+RVSLWDO�RI�&RLPEUD��&RLPEUD��&RLPEUD��3RUWXJDO
����'}SDUWHPHQW�GH�J}Q}WLTXH�HW�HPEU\RORJLH�P}GLFDOH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
����6HUYLFH�GH�3}GLDWULH�����+RSLWDX[�XQLYHUVLWDLUHV�GH�6WUDVERXUJ��VWUDVERXUJ��)UDQFH

5mVXPm��

/HV�G}®FLWV�GH�OD�YRLH�GH�U}SDUDWLRQ�GH�O $'1�SDU�H[FLVLRQ�GH�QXFO}RWLGHV��1XFOHRWLGH�([FLVLRQ�5HSDLU�RX�1(5��VRQW�v�O RULJLQH�GH�SOXVLHXUV�PDODGLHV
GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��GH�V}Y}ULW}�HW�GH�SURQRVWLF�YDULDEOHV��OH�V\QGURPH�&2)6��&HUHEUR�2FXOR�)DFLR�6TXHOHWWLTXH���OH�V\QGURPH
GH�&RFND\QH��;HURGHUPD�3LJPHQWRVXP��OD�WULFKRWKLRG\VWURSKLH�HW�FHUWDLQV�V\QGURPHV�FKHYDXFKDQWV��$FWXHOOHPHQW�SHX�GH�GRQQ}HV�H[LVWHQW�VXU�OHV
FDV�SU}FRFHV�GH�FHV�SDWKRORJLHV��QRWDPPHQW�SRXU�OHV�S}ULRGHV�DQW}QDWDOHV�HW�Q}RQDWDOHV��/D�UHFRQQDLVVDQFH�SU}FRFH�GHV�SUHPLHUV�V\PSW�PHV�HVW
LPSRUWDQWH�SRXU�DP}OLRUHU�OD�SULVH�HQ�FKDUJH��OH�VXLYL�DLQVL�TXH�OH�FRQVHLO�J}Q}WLTXH�SRXU�FHV�SDWLHQWV�HW�OHXU�IDPLOOH��QRXV�DYRQV�GRQF�FKHUFK}�v
G}FULUH�FHWWH�SRSXODWLRQ�VXU�OH�SODQ�FOLQLTXH��PRO}FXODLUH�HW�SURQRVWLTXH�

1RXV�DYRQV�FROOHFW}�OHV�GRQQ}HV�FOLQLTXHV�HW�PRO}FXODLUHV�GHV�SDWLHQWV�G}FULWV�GDQV�OD�OLWW}UDWXUH�DLQVL�TXH�GHV�SDWLHQWV�QRQ�SXEOL}V�GLDJQRVWLTX}V
DX�VHLQ�GH�QRWUH�ODERUDWRLUH��1RXV�DYRQV�UHFXHLOOL�OHV�GRQQ}HV�GHV�SDWLHQWV�D\DQW�SU}VHQW}�XQ�SUHPLHU�VLJQH�FOLQLTXH�DYDQW�RX�v�O xJH�GH����PRLV
DYHF�XQH�FRQ®UPDWLRQ�PRO}FXODLUH�

����SDWLHQWV�RQW�}W}�LQFOXV�DYHF�SDUPL�HX[����FDV�I�WDX[�SU}VHQWDQW�G DXWUHV�V\PSW�PHV�TX XQ�5&,8�LVRO}��/HV�FULW|UHV�FOLQLTXHV�FROOHFW}V
FR�QFLGDLHQW�DYHF�FHX[�SU}F}GHPPHQW�UDSSRUW}V�HW�O DUWKURJU\SRVH��OD�PLFURF}SKDOLH��OD�FDWDUDFWH�HW�OH�5&,8�}WDLHQW�OHV�VLJQHV�FOLQLTXHV�OHV�SOXV
IU}TXHPPHQW�UHWURXY}V�HQ�DQW}QDWDO�RX�GDQV�OHV�SUHPLHUV�PRLV�GH�YLH��/D�PR\HQQH�G xJH�DX�G}F|V�}WDLW�GH������PRLV�HW�����GHV�SDWLHQWV�G}FULWV
}WDLHQW�G}F}G}V�DYDQW�O xJH�GH���DQV� �/H�J|QH�(5&&��;3* �}WDLW �OH�SOXV�IU}TXHPPHQW�LPSOLTX}�GDQV�OHV�FDV�I�WDX[��HQ�FRQWUDVWH�DYHF�OD
SU}GRPLQDQFH�GHV�J|QHV�(5&&��&6%�HW�(5&&��&6$�FKH]�OHV�FDV�SRVWQDWDX[��$LQVL�����GHV�SDWLHQWV�SU}VHQWDLHQW�XQ�YDULDQW�GDQV�G DXWUHV�J|QHV
TX (5&&��&6%�HW�(5&&��&6$�FRPPH�(5&&��;3)��(5&&��;3'��(5&&��;3%�RX�(5&&��;3*��'DQV�FHWWH�FRKRUWH��OH�VRXV�W\SH�FOLQLTXH��O xJH�GH�G}EXW�
OD�SU}VHQFH�G XQ�5&,8��G XQH�FDWDUDFWH�RX�G XQH�DWWHLQWH�U}WLQLHQQH�}WDLHQW�DVVRFL}V�v�XQH�U}GXFWLRQ�VLJQL®FDWLYH�GH�O HVS}UDQFH�GH�YLH��S���������

1RWUH�DQDO\VH�SHUPHW�GH�VH�IRFDOLVHU�VXU�OHV�V\PSW�PHV�SU}FRFHV�TXL�SRXUUDLHQW�DWWLUHU�O DWWHQWLRQ�GHV�FOLQLFLHQV�YHUV�OH�GLDJQRVWLF�G DWWHLQWHV�GH�OD
YRLH�1(5�HQ�S}ULRGH�DQW}QDWDO�RX�Q}RQDWDO�P~PH�HQ�O DEVHQFH�GH�OD�WRWDOLW}�GHV�FULW|UHV�SU}F}GHPPHQW�G}®QLV���

3LlFH�MRLQWH���5H�VXPH��1(5BQFBVE�GRF[
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���������0DODGLH�GHV�H[RVWRVHV�PXOWLSOHV���DQDO\VH�JmQRW\SLTXH�HW�SKmQRW\SLTXH�GxXQH�FRKRUWH�GH�����IDPLOOHV�

$XWHXUV��

9LUJLQLH�0$*5<������&DUROLQH�-$1(/������)DQQ\�/$))$5*8(������6DUDK�/$1*/$,6������9DO}ULH�32548(7�%25'(6������5HQDXG�7285$,1(������6DELQH
6,*$8'<������'RPLQLTXH�%211($8������-HDQ�&+,(6$������$QQH�',(8;�&2(6/,(5������%HUWUDQG�,6,'25������'LGLHU�/$&20%(�������'RPLQLTXH�0$57,1
&2,*1$5'�������-HDQ�3LHUUH�6$//(6�������-XOLHQ�9$1�*,/6�������(VWHOOH�&2/,1������%UXQR�'(/2%(/�������%}U}QLFH�'25$<�������$UQDXG�02/,1������
2OLYLHU�3$7$7�������'DQD�7,0%2/6&+,�������<YHV�$/(0%,.�������*HQHYL|YH�%$8-$7�������9DO}ULH�&250,(5�'$,5(�������3DWULFN�('(5<�������0}ODQLH
)5$',1�������0DULRQ�*(5$5'�������3LHUUH�6LPRQ�-28.�������0DUWLQH�/(�0(55(5�������/DXUHQW�3$648,(5�������&KOR}�48(/,1�������&}FLOH�528=,(5
������(OLVH�6&+$()(5�������0DULH�3LHUUH�$/(;�&25',(5�������7KLEDXOW�$50$1'�������3DWULFLD�%/$1&+(7�������9LUJLQLH�%8%,(1�������1LFRODV
&+$66$,1*�������9LRULFD�&,251$�������0DULH�&285%(%$,66(�������*XLOODXPH�&28785(�������0DUWLQH�'2&2�)(1=<�������%}Q}GLFWH�'(0((5������
7KRPDV�('28$5'�������6DOLPD�(/�&+(+$'(+�'-(%%$5�������(PPDQXHOOH�*,1*/,1*(5�������3KLOLSSH�-219($8;�������$OLFH�.867(5������/DHWLWLD
/$0%(57�������9DO}ULH�/$<(7�������%UXQR�/(+(83�������-DPHV�/(63,1$66(�������-HDQ�0DUF�/,0$&+(5�������0DWKLOGH�1,=21������-XOLH�3/$,6$1&,(
������)DELHQQH�35,(85�������0DVVLPLOLDQR�5266,�������-XOLHQ�:,3))�������&KULVWLQH�)5$1&$11(7������,VDEHOOH�&5(9($8;����

���8)�GH�*}Q}WLTXH�0RO}FXODLUH��&+8�GH�&OHUPRQW�)HUUDQG��&/(50217�)(55$1'��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�&OHUPRQW�)HUUDQG��&/(50217�)(55$1'��)UDQFH
���VHUYLFH�'(�SHGLDWULH�HQGRFULQRORJLH�JHQHWLTXH�HW�J\QHFRORJLH�PHGLFDOH��&+8�GH�7RXORXVH��728/286(��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�6$,17�(7,(11(��6$,17�(7,(11(��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�0DUVHLOOH���+�SLWDO�GH�OD�7LPRQH��0$56(,//(��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�G
$1*(56��$1*(56��)UDQFH
���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�&\WRJ}Q}WLTXH��&+8�GH�1,0(6��1,0(6��)UDQFH
���&OLQLTXH�GH�*}Q}WLTXH��&+8�GH�/,//(��/,//(��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�1DQWHV��1$17(6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�%RUGHDX[��%25'($8;��)UDQFH
����/DERUDWRLUH�GH�J}Q}WLTXH�P}GLFDOH�HW�F\WRJ}Q}WLTXH��&+�/H�0DQV��/(�0$16��)UDQFH
����6HUYLFH�GH�S}GLDWULH�HQGRFULQRORJLH�JHQHWLTXH�HW�J\QHFRORJLH�PHGLFDOH��&+8�GH�7RXORXVH��728/286(��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�&KURPRVRPLTXH��*+�GH�O
,QVWLWXW�&DWKROLTXH�GH�/LOOH���+RSLWDO�6DLQW�9LQFHQW�GH�3DXO��/,//(��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�OD�5}XQLRQ��6$,17�'(1,6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�&DHQ��&$(1��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�7RXORXVH��728/286(��)UDQFH
����8QLW}�GH�P}GHFLQH�Q}RQDWDOH��&+8�GH�6WUDVERXUJ���+�SLWDO�+DXWHSLHUUH��675$6%285*��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�6WUDVERXUJ���+�SLWDO�+DXWHSLHUUH��675$6%285*��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�/\RQ�+&/���*+�(VW�+�SLWDO�)HPPH�0|UH�(QIDQW��/<21��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�5(11(6��5(11(6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�*UHQREOH��*5(12%/(��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1,&(��1,&(��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�/\RQ�+&/���*+�(VW�+�SLWDO�)HPPH�0|UH�(QIDQW��/<21��)UDQFH
����'}SDUWHPHQW�*}Q}WLTXH�0}GLFDOH��0DODGLHV�UDUHV�HW�P}GHFLQH�SHUVRQQDOLV}H��&+8�GH�0RQWSHOOLHU��02173(//,(5��)UDQFH
����8QLW}�G
2QFRJ}Q}WLTXH���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&/&&�,QVWLWXW�%HUJRQL}��%25'($8;��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+5�GH�0HW]�7KLRQYLOOH��0(7=��)UDQFH
����6HUYLFH�GH�3K\VLRORJLH���([SORUDWLRQV�IRQFWLRQQHOOHV��+(*3��3$5,6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�5HLPV��5(,06��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH�HW�RQFRJ}Q}WLTXH��&+8�$PLHQV�3LFDUGLH��$0,(16��)UDQFH
����6HUYLFH�G
(QGRFULQRORJLH��&+8�GH�7RXORXVH��728/286(��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��*+5�0XOKRXVH�6XG�$OVDFH��0XOKRXVH��)UDQFH
����/DERUDWRLUH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�1DQF\��1$1&<��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�1DQF\��1$1&<��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+�/H�+DYUH��/(�+$95(��)UDQFH
����*}Q}WLTXH�P}GLFDOH�HW�RQFRJ}Q}WLTXH��&+06�6LWH�&KDPE}U\��&+$0%(5<��)UDQFH
����6HUYLFH�G
RQFRORJLH��+�SLWDO�3DVWHXU���+�SLWDX[�FLYLOV�GH�&ROPDU��&2/0$5��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��&+8�GH�6$,17�(7,(11(��6$,17�(7,(11(��)UDQFH
����6HUYLFH�GH�5KXPDWRORJLH�$��&+8�3DULV�&HQWUH���+�SLWDO�&RFKLQ��3$5,6��)UDQFH

0RWV�FOHIV���([RVWRVHV�PXOWLSOHV��(;7���(;7���2VW}RFKRQGURPH��&KRQGURVDUFRPH��GLDJQRVWLF�J}Q}WLTXH��U}DUUDQJHPHQW

5mVXPm��

,QWURGXFWLRQ���/D�PDODGLH�GHV�H[RVWRVHV�PXOWLSOHV��0(0��HVW�XQH�SDWKRORJLH�DXWRVRPLTXH�GRPLQDQWH�UDUH�v�IRUWH�S}Q}WUDQFH��FDUDFW}ULV}H�SDU�OH
G}YHORSSHPHQW�GH�QRPEUHXVHV�H[FURLVVDQFHV�RVVHXVHV�HQWRXU}HV�GH�FDUWLODJH��RVW}RFKRQGURPHV��DX�QLYHDX�GHV�RV�ORQJV��/D�FRPSOLFDWLRQ�OD�SOXV
JUDYH �HVW �OD �WUDQVIRUPDWLRQ �VHFRQGDLUH �G XQ �RVW}RFKRQGURPH �HQ �FKRQGURVDUFRPH� �'HV �PXWDWLRQV �GHV �J|QHV �(;7� �HW �(;7� �FRGDQW �GHV
JO\FRV\OWUDQVI}UDVHV�WUDQVPHPEUDQDLUHV�GH�W\SH�,,��Q}FHVVDLUHV�v�OD�V\QWK|VH�GH�O K}SDUDQH�VXOIDWH��VRQW�UHVSRQVDEOHV�GH�OD�PDODGLH�

3DWLHQWV�HW�PmWKRGHV���/ DQDO\VH�PRO}FXODLUH�SDU�V}TXHQ{DJH�6DQJHU�HW�0/3$�GH�FHV���J|QHV�D�}W}�U}DOLV}H�DX�VHLQ�GX�ODERUDWRLUH�GH�J}Q}WLTXH
PRO}FXODLUH�GX�&+8�GH�&OHUPRQW�)HUUDQG�GDQV�����IDPLOOHV�HQ�SURYHQDQFH�GH�WRXW�OH�WHUULWRLUH�IUDQ{DLV�FRUUHVSRQGDQW�v�����LQGLYLGXV�DWWHLQWV�GH
IRUPH�IDPLOLDOH�RX�VSRUDGLTXH�



5mVXOWDWV���$X�FRXUV�GH�FHWWH�}WXGH������YDULDQWV�GL}UHQWV�SDWKRJ|QHV�RX�SUREDEOHPHQW�SDWKRJ|QHV�RQW�}W}�LGHQWL®}V��GRQW����Q D\DQW�MDPDLV�}W}
UDSSRUW}V�SU}F}GHPPHQW������������GDQV�(;7��HW����������GDQV�(;7���OD�PDMRULW}�}WDQW�GHV�YDULDQWV�WURQTXDQWV�����������3DUPL�FHV�YDULDQWV���
JUDQGV�U}DUUDQJHPHQWV�������GRQW���G}O}WLRQV�LQWUDJ}QLTXHV��GRQW���GDQV�(;7���DLQVL�TX XQH�ODUJH�GXSOLFDWLRQ�LQWUDJ}QLTXH��RQW�}W}�PLV�HQ
}YLGHQFH��,O�V DJLW�GX�GHX[L|PH�FDV�GH�GXSOLFDWLRQ�LGHQWL®}H�GDQV�OHV�J|QHV�(;7��HW�(;7���3RXU�OHV�IDPLOOHV�UHVWDQWHV����YDULDWLRQV�GH�VLJQL®FDWLRQ
LQG}WHUPLQ}H ��986� �RQW �}W} �UHWURXY}HV ��}WXGH �GH �V}JU}JDWLRQ �HQ �FRXUV� �� �HW �DXFXQ �YDULDQW �Q D �}W} �LGHQWL®} �GDQV �OHV �U}JLRQV �DQDO\V}HV �FKH] ���
SDWLHQWV�SU}VHQWDQW�XQH�PDODGLH�GHV�H[RVWRVHV�PXOWLSOHV�FRQ®UP}H�FOLQLTXHPHQW�

/HV�GRQQ}HV�FOLQLTXHV�RQW�SX�~WUH�REWHQXHV�SRXU����SDWLHQWV�DWWHLQWV�����IHPPHV�HW����KRPPHV�xJ}V�GH���v����DQV���/HV�FRPSOLFDWLRQV�OHV�SOXV
IU}TXHQWHV�VRQW�OHV�GRXOHXUV��OHV�G}IRUPDWLRQV�HW�OHV�OLPLWDWLRQV�DUWLFXODLUHV��/D�VXUYHQXH�GH�FKRQGURVDUFRPHV�UHVWH�XQ�}Y}QHPHQW�UDUH������

&RQFOXVLRQ���&H�WUDYDLO�SHUPHW�GH�FRPSO}WHU�OH�VSHFWUH�PXWDWLRQQHO�HW�SK}QRW\SLTXH�DVVRFL}�v�OD�PDODGLH�GHV�H[RVWRVHV�PXOWLSOHV��1RXV�DYRQV
REWHQX�XQ�UHQGHPHQW�GLDJQRVWLTXH�JOREDO�GH������GDQV�XQH�FRKRUWH�GH�����SDWLHQWV�DWWHLQWV�GH�0(0�HW�PRQWURQV�OD�Q}FHVVLW}�GH�UHFKHUFKHU�GH
JUDQGV�U}DUUDQJHPHQWV�GDQV�(;7��HW�(;7��HQ�O DEVHQFH�GH�PXWDWLRQ�G}WHFW}H�SDU�V}TXHQ{DJH�

3LlFH�MRLQWH���U}VXP}�SRVWHU�H[RVWRVHV�PXOWLSOHV�GRF[
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$XWHXUV��

FLQG\�FROVRQ������.DUD�5DQJXLQ������QLFRODV�ULFKDUG������6r9(5,1(�$8'(%(57�%(//$1*(5������0$5,(�12(//(�%211(7�'83(<521������FHOLQH�ERQQHW
�����SDWULFN�FDOOLHU������P}ODQLH�)UDGLQ������%HUWUDQG�,6,'25������9DOHQWLQH�0$548(7�������0DWKLOGH�1,=21�������-$&48(6�38(&+%(57<�������(OLVH
6&+$()(5�������$QQH�&ODXGH�7$%(7�������$QQLFN�7RXWDLQ�������.r9,1�8*8(1������0DULH�9,1&(17�������-XOLHQ�9$1�*,/6�������PDULRQ�J}UDUG�����
1LFRODV�*UXFK\�����

���J}Q}WLTXH�FOLQLTXH��&+8�&DHQ��FDHQ��)UDQFH
���*}Q}WLTXH��&+8�&DHQ��FDHQ��)UDQFH
���J}Q}WLTXH�PRO}FXODLUH��&+8�FDHQ��FDHQ��)UDQFH
���J}Q}WLTXH��&+8�%UHVW��%UHVW��)UDQFH
���J}Q}WLTXH��&+�9DOHQFH��9DOHQFH��)UDQFH
���J}Q}WLTXH��&+58�1DQF\��1DF\��)UDQFH
���J}Q}WLTXH��&+8�'LMRQ��GLMRQ��)UDQFH
���J}Q}WLTXH��&+8�UHQQHV��UHQQHV��)UDQFH
���J}Q}WLTXH��&+8�1DQWHV��1DQWHV��)UDQFH
����J}Q}WLTXH��&+8�/LPRJHV��/LPRJHV��)UDQFH
����J}Q}WLTXH��&+8�QDQWHV��1DQWHV��)UDQFH
����J}Q}WLTXH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����J}Q}WLTXH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����J}Q}WLTXH��+RSLWDO�5REHUW�'HEUHV��3DULV��)UDQFH
����J}Q}WLTXH��&+8�7RXUV��7RXUV��)UDQFH
����J}Q}WLTXH��&+8�1DQWHV��QDQWHV��)UDQFH
����J}Q}WLTXH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
����F\WRJ}Q}WLTXH��&+8�FDHQ��FDHQ��)UDQFH

0RWV�FOHIV���G}O}WLRQ��T����SK}WRQ\SH��F\WRJ}Q}WLTXH

5mVXPm��

/H�ORFXV��T���HVW�O XQH�GHV�U}JLRQV�VXEW}ORP}ULTXHV�OHV�SOXV�IU}TXHPPHQW�G}O}W}HV� �SRXYDQW�~WUH�v
O RULJLQH �GX �V\QGURPH �PLFURG}O}WLRQQHO ��T��� �DXVVL �DSSHO} �V\QGURPH �G 2VW}RG\VWURSKLH �+}U}GLWDLUH
G $OEULJKW�OLNH��$+2�OLNH��RX�V\QGURPH�UHWDUG�PHQWDO�EUDFK\GDFW\OLH��%'05���0,0���������G H[SUHVVLRQ
FOLQLTXH�YDULDEOH��6XLWH�v�XQ�DSSHO�v�FROODERUDWLRQ�QDWLRQDOH�����SDWLHQWV�SRUWHXUV�G XQH�G}O}WLRQ��T���LVRO}H
RQW�}W}�UHFHQV}V��7RXV�OHV�GLDJQRVWLFV�RQW�}W}�SRV}V�SDU�O DQDO\VH�FKURPRVRPLTXH�VXU�SXFHV�v�$'1��HW
FRQ®UP}V �SDU �),6+ �DYHF �XQH �VRQGH �ORFXV�VS}FL®TXH ��T��� �/HV �G}O}WLRQV �VRQW �GH �WDLOOH �YDULDEOH� �GH ���NE
LQWUDJ}QLTXH�',6�/��v�����0E���/D�PDMRULW}�GHV�FDV�HVW�QRQ�K}ULW}H��GH�SUREDEOH�VXUYHQXH�GH�QRYR��&HWWH
FRKRUWH� �S}GLDWULTXH �HW �DGXOWH� �SHUPHW �GH �FRQ®UPHU �OD �YDULDELOLW} �SK}QRW\SLTXH �HW �G D°QHU �OH �SK}QRW\SH
SRVW�QDWDO����VHXO�FDV�SU}QDWDO���/HV�GHX[�VLJQHV�SULQFLSDX[�PDLV�LQFRQVWDQWV�VRQW�OHV�GL°FXOW}V�O}J|UHV�v
PRG}U}HV �GHV �DSSUHQWLVVDJHV �DVVRFL}HV �v �GHV �WURXEOHV �FRPSRUWHPHQWDX[ �QRWDPPHQW �GHV �GL°FXOW}V
DWWHQWLRQQHOOHV� �HW �OD �EUDFK\GDFW\OLH� �/D �PRUSKRORJLH �IDFLDOH �W\SLTXH �SU}F}GHPPHQW �UDSSRUW}H �HVW
IU}TXHQWH�}JDOHPHQW�GDQV�QRWUH�FRKRUWH��/ RE}VLW}���������OH�VXUSRLGV���������OD�SHWLWH�WDLOOH��������VRQW
DEVHQWV�GDQV�SOXV�GH�����GHV�FDV��/ }SLOHSVLH�HVW�G}FULWH�GDQV�����GHV�FDV��/HV�PDOIRUPDWLRQV�VRQW�OH�SOXV
VRXYHQW �FDUGLDTXHV �HW �U}QDOHV� �GH �ERQ�SURQRVWLF� �' DXWUHV �SDUWLFXODULW}V �FOLQLTXHV �RQW �}W} �VRXOLJQ}HV
�QRWDPPHQW �PDOIRUPDWLRQV �F}U}EUDOHV �QRQ �VS}FL®TXHV� �WURXEOHV �GX �WUDQVLW� �WURXEOH �GX �VRPPHLO� �WURXEOHV
VTXHOHWWLTXHV�HW�K\SHUOD[LW}���,O�V DJLW�GH�OD�SOXV�JURVVH�FRKRUWH�GH�SDWLHQWV�QRQ�SXEOL}V���������G}FULWH�v�FH
MRXU�



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

0DOLND�'$+0$1,

���������'LYHUVLWm�GHV�JlQHV�LPSOLTXmV�GDQV�OD�VXUGLWm�FKH]�OHV�IDPLOOHV�DOJmULHQQHV�LGHQWLzmV�SDU�VmTXHQkDJH�KDXW�GmELW

$XWHXUV��

0DOLND�'$+0$1,������0DOLND�'$+0$1,������&U\VWHO�%RQQHW������)DWLPD�$PPDU�.KRGMD������'MDPHO�'MHQQDRXL������6R®DQH�2XKDE������&KULVWLQH�3HWLW����
��

���/DERUDWRLUH�GH�*}Q}WLTXH��8QLYHUVLW}�GHV�VFLHQFHV�HW�GH�OD�WHFKQRORJLH�+RXDUL�%RXPHGL|QH��$OJHU��$OJ}ULH
���/DERUDWRLUH�GH�*}Q}WLTXH��8QLYHUVLW}�GHV�VFLHQFHV�HW�GH�OD�WHFKQRORJLH�+RXDUL�%RXPHGL|QH��&RPPXQH�(/�+$55$&+��$OJ}ULH
���,QVWLWXW�GH�OD�YLVLRQ��,16(50�830&��3DULV��)UDQFH
���6HUYLFH�G
RWRUKLQRODU\QJRORJLH��25/���+�SLWDO�0XVWDSKD�3DFKD���$OJHU��$OJ}ULH
���6HUYLFH�G
RWRUKLQRODU\QJRORJLH��25/���+�SLWDO�GH�NRXED��$OJHU��$OJ}ULH
���,QVWLWXW�3DVWHXU��8QLW}�GH�J}Q}WLTXH�HW�SK\VLRORJLH�GH�O
DXGLWLRQ��3DULV��)UDQFH

0RWV�FOHIV���$OJ}ULH��VXUGLW}��K}W}URJ}Q}LW}�J}Q}WLTXH��V}TXHQ{DJH�KDXW�G}ELW

5mVXPm��

'}®FLW �VHQVRULHO �OH �SOXV �IU}TXHQW� �OD �VXUGLW} �DHFWH �XQ �HQIDQW �VXU ����� �v �OD �QDLVVDQFH� �/D �PRLWL} �GHV �FDV �HVW �G RULJLQH �J}Q}WLTXH� �/HV �VXUGLW}V
J}Q}WLTXHV�VRQW�PDMRULWDLUHPHQW�QRQ�V\QGURPLTXHV�HW�VH�WUDQVPHWWHQW�VHORQ�XQ�PRGH�DXWRVRPLTXH�U}FHVVLI�GDQV������GHV�FDV��/ LGHQWL®FDWLRQ�GHV
PXWDWLRQV�YLD�OHV�P}WKRGHV�WUDGLWLRQQHOOHV�HVW�GL°FLOH�YX�OD�JUDQGH�K}W}URJ}Q}LW}�J}Q}WLTXH�GH�OD�VXUGLW}�QRQ�V\QGURPLTXH�DXWRVRPLTXH�U}FHVVLYH
�616$5�� �/H �V}TXHQ{DJH �KDXW �G}ELW �G H[RPHV �WRWDX[ ��:KROH �H[RPH�VHTXHQFLQJ� �D �SHUPLV �G DP}OLRUHU �H°FDFHPHQW �O LGHQWL®FDWLRQ �GH �O }WLRORJLH
PRO}FXODLUH�GH�OD�VXUGLW}�DLQVL�TXH�OD�G}FRXYHUWH�GH�QRXYHDX[�J|QHV�

/H�EXW�GH�FH�WUDYDLO�HVW�G
LGHQWL®HU�OHV�PXWDWLRQV�LPSOLTX}HV�GDQV�OD�616$5�FKH]�OHV�IDPLOOHV�DOJ}ULHQQHV�

8QH�FRKRUWH�GH����IDPLOOHV�DOJ}ULHQQHV�QRQ�DSSDUHQW}HV�DWWHLQWHV�GH�616$5�HW�Q}JDWLYHV�SRXU�OHV�PXWDWLRQV�GH�*-%���OH�J|QH�OH�SOXV�IU}TXHPPHQW
LPSOLTX}�GDQV�OD�616$5�GDQV�OHV�SD\V�P}GLWHUUDQ}HQV��D�}W}�DQDO\V}H�SDU�V}TXHQ{DJH�KDXW�G}ELW�

'HV�PXWDWLRQV�RQW�}W}�LGHQWL®}HV�FKH]�WRXV�OHV�SDWLHQWV�DQDO\V}V��VRLW�v�O
}WDW�KRPR]\JRWH��GL[�VHSW�IDPLOOHV���VRLW�v�O
}WDW�K}W}UR]\JRWH�FRPSRVLWH
�XQH�IDPLOOH���1RXV�DYRQV�WURXY}�GHV�PXWDWLRQV�KRPR]\JRWHV�GDQV�OHV�J|QHV�70&�����IDPLOOHV���272)�HW�6/&��$�����IDPLOOHV�FKDFXQ���/57207�
/+)3/���0<2��$��272$��37354����IDPLOOH�SDU�J|QH��HW�GHX[�PXWDWLRQV�K}W}UR]\JRWHV�GDQV�OH�J|QH�$'*59�����IDPLOOH���1RXV�DYRQV�SX�}JDOHPHQW
LGHQWL®HU�XQ�QRXYHDX�J|QH��(36�/���UHVSRQVDEOH�GH�VXUGLW}�SURJUHVVLYH�FKH]�O KRPPH��,O�HVW�v�QRWHU�TXH�OD�PRLWL}�GHV�PXWDWLRQV�WURXY}HV�Q DYDLHQW
MDPDLV�}W}�UDSSRUW}HV�DX�SDUDYDQW�

&HV�U}VXOWDWV�PHWWHQW�HQ�}YLGHQFH�O
K}W}URJ}Q}LW}�J}Q}WLTXH�GH�OD�616$5�FKH]�OHV�IDPLOOHV�DOJ}ULHQQHV�

3LlFH�MRLQWH���5}VXP}�DVVLVHV�GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

2QV�/DULEL

���������/H�GLDJQRVWLF�F\WRJmQmWLTXH�SUmQDWDO�GHV�DQRPDOLHV�FKURPRVRPLTXHV���H[SmULHQFH�WXQLVLHQQH�HQWUH������HW�����

$XWHXUV��

2QV�/DULEL������6DUUD�'LPDVVL������6RXPD\D�0RXJRX�=HUHOOL������$OL�6DDG����

���6HUYLFH�GH�SV\FKLDWULH�0RQDVWLU��&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�)DWWRXPD�%RXUJXLED�0RQDVWLU��0RQDVWLU��7XQLVLH
���6HUYLFH�GH�F\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ���&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�)DUKDW�+DFKHG�6RXVVH��6RXVVH��7XQLVLH
���6HUYLFH�GH�F\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ���&HQWUH�+RVSLWDOR�8QLYHUVLWDLUH�)DUKDW�+DFKHG�6RXVVH��0RQDVWLU��7XQLVLH

0RWV�FOHIV���'LDJQRVWLF�SU}QDWDO��$QRPDOLHV�FKURPRVRPLTXHV��&DU\RW\SH��F\WRJ}Q}WLTXH��7XQLVLH

5mVXPm��

/H�GLDJQRVWLF�SU}QDWDO�F\WRJ}Q}WLTXH�YLVH�v�GLDJQRVWLTXHU�OHV�DQRPDOLHV�FKURPRVRPLTXHV�SRXYDQW�~WUH�LQYDOLGDQWHV�SRXU�OH�IRHWXV�SHUPHWWDQW�DLQVL
DX[�FRXSOHV�V
LOV�OH�VRXKDLWHQW�XQH�LQWHUUXSWLRQ�P}GLFDOH�GH�OD�JURVVHVVH��/HV�DQRPDOLHV�FKURPRVRPLTXHV�SHXYHQW�~WUH�PLVHV�HQ�}YLGHQFH�SDU
SOXVLHXUV�P}WKRGHV�F\WRJ}Q}WLTXHV�GRQW�OH�FDU\RW\SH�SU}QDWDO��&HWWH�WHFKQLTXH�SHUPHW�XQH�}WXGH�PRUSKRORJLTXH�JOREDOH�GX�PDW}ULHO�K}U}GLWDLUH�
6L�OHV�DQRPDOLHV�FKURPRVRPLTXHV�VXUYLHQQHQW�OH�SOXV�VRXYHQW�GH�QRYR��OHV�LQGLFDWLRQV�GX�GLDJQRVWLF�SU}QDWDO��XQ�DFWH�LQYDVLI��Q}FHVVLWH�OD�SU}VHQFH
G
XQ�ULVTXH�}YDOX}�SDU�OHV�PR\HQV�GH�G}SLVWDJH�

/
REMHFWLI�GH�QRWUH�WUDYDLO�HVW�OD�GHVFULSWLRQ�GHV�DQRPDOLHV�FKURPRVRPLTXHV�GLDJQRVWLTX}HV�DLQVL�TXH�OHV�YDULDEOHV�DVVRFL}HV�v�GHV�WHOOHV�SDWKRORJLHV
HQ�S}ULRGH�SU}QDWDOH�HQWUH������HW������GDQV�OD�U}JLRQ�GX�FHQWUH�WXQLVLHQ�HW�OD�SURSRVLWLRQ�G
XQ�SODQ�G
DFWLRQ�DGDSW}�v�OD�SUDWLTXH�TXRWLGLHQQH�GX
GLDJQRVWLF�SU}QDWDO�HQ�7XQLVLH�

,O�V
DJLW�G
XQH�}WXGH�WUDQVYHUVDOH�SRUWDQW�VXU�O
HQVHPEOH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�GLDJQRVWLTX}HV�HQ�S|ULRGH�SU}QDWDOH�DX�VHLQ�GX�ODERUDWRLUH
GH�&\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�5HSURGXFWLRQ�GX�&+8�)DUKDW�+DFKHG�6RXVVH�VXU�XQH�S}ULRGH�GH�VL[�DQV��1RXV�DYRQV�LQFOXV�OHV�DQRPDOLHV
FKURPRVRPLTXHV�PLVHV�HQ�}YLGHQFH�v�OD�VXLWH�GH�SU}O|YHPHQWV�GH�OLTXLGH�DPQLRWLTXH�UH{XV�SRXU�GLDJQRVWLF�SU}QDWDO�

/
DPQLRFHQW|VH�}WDLW�OD�WHFKQLTXH�GH�FKRL[�SRXU�OD�GHPDQGH�GH�GLDJQRVWLF�SU}QDWDO�F\WRJ}Q}WLTXH�DYHF�XQ�WDX[�GH������/H�WDX[�G
DQRPDOLHV
FKURPRVRPLTXHV�PLVHV�HQ�}YLGHQFH�}WDLW�GH����VXU�OHV���DQV��/HV�DQRPDOLHV�GH�QRPEUH�GHV�FKURPRVRPHV�RQW�UHSU}VHQW}�OD�PDMHXUH�SDUWLH�GHV
DQRPDOLHV�GLDJQRVWLTX}HV�DYHF�XQ�WDX[�GH�������FRQWUH�������SRXU�OHV�DQRPDOLHV�GH�VWUXFWXUH��/D�7ULVRPLH����D�UHSU}VHQW}�O
DQRPDOLH�OD�SOXV
U}SDQGXH��������GH�OD�WRWDOLW}�GHV�DQRPDOLHV��/HV�G\VJRQRVRPLHV�RQW�UHSU}VHQW}������GHV�DEHUUDWLRQV�FKURPRVRPLTXHV�DYHF�XQ�QRPEUH�FURLVVDQW
GH�FDV�HQWUH������HW�������/
xJH�PDWHUQHO�PR\HQ�}WDLW�GH����DQVh�����DYHF�XQ�WHUPH�JHVWDWLRQHO�PR\HQ�ORUV�GX�SU}O|YHPHQW�HVWLP}�v���6$h�����
/HV�LQGLFDWLRQV�GH�GLDJQRVWLF�SU}QDWDO�}WDLHQW�YDULDEOHV�VHORQ�OH�W\SH�G
DQRPDOLH��(Q�HHW��QRXV�DYRQV�UHPDUTX}�OD�SHUVLVWDQFH�GH�O
xJH�PDWHUQHO
LVRO}�FRPPH�LQGLFDWLRQ�GDQV�������GHV�FDV��/HV�VLJQHV�G
DSSHO�}FKRJUDSKLTXHV�}WDLHQW�OD�SUHPL|UH�LQGLFDWLRQ�G
DPQLRFHQW|VH�SRXU�OHV�FDV
G
DQRPDOLHV�FKURPRVRPLTXHV���������VXLYL�SDU�OH�GRVDJH�GHV�PDUTXHXUV�V}ULTXHV�}OHY}V���������

$X�WHUPH�GH�FH�WUDYDLO�QRXV�SURSRVRQV�XQH�VWUDW}JLH�QDWLRQDOH�SOXULGLVFLSOLQDLUH�GH�SULVH�HQ�FKDUJH�GHV�IHPPHV�v�ULVTXH��(Q�HHW��QRXV�DYRQV�QRW}
GDQV�QRWUH�}WXGH�TXH�OH�VHFWHXU�SXEOLF�GH�VDQW}��GUDLQH�������GH�OD�SULVH�HQ�FKDUJH�GHV�IHPPHV�FKH]�TXL�XQ�GLDJQRVWLF�SU}QDWDO�HVW�LQGLTX}��&HWWH
FRQGLWLRQ�LPSOLTXH�O
XUJHQFH�GH�OD�FU}DWLRQ�GH�FHQWUHV�SOXULGLVFLSOLQDLUHV�GH�GLDJQRVWLF�SU}QDWDO�GHV�DQRPDOLHV�J}Q}WLTXHV�HQ�7XQLVLH�

3LlFH�MRLQWH���DEVWUDFWBRQVB�������GRF[



6<1'520(6�0$/)250$7,)6 1,65,1(�$%2866$,5

���������6\QGURPH�2UR�IDFLR�GLJLWDO�W\SH����$�SURSRV�GxXQH�QRXYHOOH�REVHUYDWLRQ�PDURFDLQH

$XWHXUV��

.(1=$�'$),5������1,65,1(�$%2866$,5������)DWLPD]]DKUD�%RX]LG�������

���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF

0RWV�FOHIV���2UR�IDFLR�GLJLWDO�W\SH�����0RKU�0DMHZVNL

5mVXPm��

/H�V\QGURPH�RUR�IDFLR�GLJLWDO�W\SH���RX��6\QGURPH�GH�0RKU�0DMHZVNL��20,0����������HVW�XQH�PDODGLH�J}Q}WLTXH�DXWRVRPLTXH�U}FHVVLYH�UDUH��DYHF
XQH�SU}YDOHQFH�����������������& HVW�XQH�FLOLRSDWKLH�G}®QLH�SDU�GHX[�FULW|UHV�GH�GLDJQRVWLF��OH�VLJQH�GH�OD�PRODLUH�GHQWDLUH�HW�XQ�RX�SOXVLHXUV�GHV
V\PSW�PHV�VXLYDQWV������KDPDUWRPH�GH�OD�ODQJXH�HW���RX�IU}QXOH�VXSSO}PHQWDLUH�HW���RX�HQWDLOOH�GH�OD�O|YUH�VXS}ULHXUH������SRO\GDFW\OLH�P}VRD[LDOH
G
XQH�RX�SOXVLHXUV�PDLQV�RX�SLHGV������KDPDUWRPH�K\SRWKDODPLTXH�

6RQ�}WLRORJLH�J}Q}WLTXH�UHVWH�ODUJHPHQW�LQFRQQXH��ELHQ�TXH�GHV�PXWDWLRQV�GHV�J|QHV�70(0����HW�&�RUI���UHVSRQVDEOHV�GHV�V\QGURPHV�GH�-RXEHUW
�-%6���HW�GH�0HFNHO�*UXEHU��RQW�}W}�LGHQWL®}HV�

�

1RXV�SU}VHQWRQV�OH�FDV�G XQ�QRXYHDX�Q}�GH�VH[H�PDVFXOLQ��v�M���GH�YLH��FRQVDQJXLQ���|PHG XQH�IUDWULH�GH����OHV���SUHPLHUV�HQIDQWV�VRQW�G}F}G}V
GDQV�XQ�WDEOHDX�SRO\PDOIRUPDWLI�GXUDQW�OH�SUHPLHU�PRLV�GH�YLH���$�O H[DPHQ�FOLQLTXH�OH�QRXYHDX�Q}�SU}VHQWH�XQH�G\VPRUSKLH�IDFLDOH�LQFOXDQW�XQH
LPSODQWDWLRQ�EDVVH�GHV�RUHLOOHV��XQH�IHQWH�ODELR�SDODWLQH��XQH��ODQJXH�OREXO}H��GHV�GHQWV�Q}RQDWDOHV��DYHF�GHV�IUHLQV�OLQJXDO�HW�JLQJLYDX[�DVVRFL}V�v�
XQH�KH[DGDFW\OLH�ELODW}UDOH�SRVW�D[LDOH���/HV�H[SORUDWLRQV��SDUDFOLQLTXHV�RQW�PLV�HQ�}YLGHQFH�XQH�DJ}Q}VLH�GX�FRUSV�FDOOHX[�HW�GX�YHUPLV��XQH
�PDOIRUPDWLRQ�FDUGLDTXH�FRQJ}QLWDOH��&,$���XQH�SRO\N\VWRVH�U}QDOH�HW�XQ�DVSHFW�GH�®EURVH�K}SDWLTXH��/HV�GRQQ}HV��FOLQLTXHV�HW�SDUDFOLQLTXHV��QRXV
RQW�SHUPLV�G }YRTXHU�HQ�SUHPLHU�OLHX�FKH]�QRWUH�SDWLHQW�OH�GLDJQRVWLF�G XQ�V\QGURPH�RUR�IDFLR�GLJLWDO�W\SH�,9��

$�WUDYHUV�FH�WUDYDLO��QRXV�PHWWRQV�HQ�H[HUJXH�OH�U�OH�GX�J}Q}WLFLHQ�GDQV�OH�GLDJQRVWLF�HW�OD�SULVH�HQ�FKDUJH�GH�FHWWH�SDWKRORJLH�DLQVL�TXH�GDQV
O }ODERUDWLRQ�G XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�

�

�
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6DFKD�:HEHU

���������/HV�GmIDXWV�PXOWLSOHV�GH�OxHPSUHLQWH�VRQW�GHV�mYlQHPHQWV�UDUHV�GDQV�OHV�3VHXGRK\SRSDUDWK\URqGLHV�GH�W\SH��E
�3+3�E��VSRUDGLTXHV

$XWHXUV��

6DFKD�:(%(5������$UQDXG�02/,1������1DWKDOLH�6$&&2������&LQG\�&2/621������+HUY}�0,775(������0DWWKLHX�'(&$03������1DGLD�&28'5$<������0DULH�
/DXUH�.277/(5������1LFRODV�*58&+<������1LFRODV�5,&+$5'����

���1RUPDQGLH�8QLY��81,&$(1��&+8�GH�&DHQ�1RUPDQGLH��'HSDUWPHQW�RI�*HQHWLFV��5HIHUHQFH�&HQWHU�IR�5DUH�'LVHDVHV�RI�&DOFLXP�DQG�3KRVSKRUXV
0HWDEROLVP��($�����%LR7$5*HQ��������&DHQ��)UDQFH��&+8�GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH

0RWV�FOHIV���3VHXGRK\SRSDUDWK\URLGLH�GH�W\SH��E��*1$6��0/,'��0/3$��V\QGURPH�GH�%HFNZLWK�:LHGHPDQQ��:*6

5mVXPm��

,QWURGXFWLRQ���/D�SVHXGRK\SRSDUDWK\URLGLH�GH�W\SH��E��3+3�E��HVW�FDXV}H�SDU�XQ�G}IDXW�}SLJ}Q}WLTXH�G RULJLQH�PDWHUQHOOH�GDQV�OH�FOXVWHU�GX
ORFXV�*1$6��/D�3+3�E�SHXW�SU}VHQWHU�XQ�PRGH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQW��$'�3+�E��RX�VH�SU}VHQWHU�GH�ID{RQ�VSRUDGLTXH��VSRU�
3+3�E���1RWUH�}TXLSH�D�SU}F}GHPPHQW�PLV�HQ�}YLGHQFH�TXH�����GHV�VSRU�3+3�E�SHXYHQW�~WUH�H[SOLTX}�SDU�XQH�GLVRPLH�XQLSDUHQWDOH�SDWHUQHOOH�GX
FKURPRVRPH�����XSG����SDW����'HV�U}FHQWHV�}WXGHV�RQW�QRW}�OD�SU}VHQFH�GH�G}IDXWV�PXOWLSOHV�GH�O HPSUHLQWH��0/,'��DX�QLYHDX�GH�FHUWDLQV�'05V
�U}JLRQ �GL}UHQWLHOOHPHQW �P}WK\O}� �FKH] �GHV �SDWLHQWV �DYHF �GHV �SDWKRORJLHV �GXHV �v �GHV �DQRPDOLHV �GH �O HPSUHLQWH� �'DQV �OD �OLWW}UDWXUH� �FHUWDLQV
SDWLHQWV�SU}VHQWDQW�XQH�VSRU�3+3�E�VRQW�G}FULWV�DYHF�XQH�DVVRFLDWLRQ�G DXWUHV�G}IDXWV�GH�O HPSUHLQWH��QRWDPPHQW�OH�V\QGURPH�GH�%HFNZLWK�
:LHGHPDQQ��6%:��

0DWmULHOV�HW�0mWKRGHV���8QH�FRKRUWH�GH����SDWLHQWV�SU}VHQWDQW�XQH�VSRU�3+3�E�D�}W}�DQDO\V}�v�OD�UHFKHUFKH�GH�G}IDXWV�PXOWLSOHV�GH�O HPSUHLQWH
SDU�XQH�WHFKQLTXH��0/,�0/3$��XWLOLVDQW�XQH�DPSOL®FDWLRQ�PXOWLSOH[�GH�VRQGHV�G}SHQGDQW�G
XQH�OLJDWLRQ��0/3$��DVVRFL}H�v�XQH�DQDO\VH�VS}FL®TXH�GH
OD�P}WK\ODWLRQ��0XOWLSOH�/RFXV�,PSULQWLQJ���(OOH�SHUPHW�GH�G}WHFWHU�GHV�YDULDWLRQV�GX�QRPEUH�GH�FRSLH�HW�G }WXGLHU�OD�P}WK\ODWLRQ�VXU�FHUWDLQV�'05V�
/H �NLW �XWLOLV} �SHUPHW �G DQDO\VHU �GHV �'05V �VXU �GL}UHQWV �FKURPRVRPHV �� �FKU� ��3/$*/��� �FKU�� ��*5%��� �0(67�� �FKU�� ��+��� �.&14�27��� �FKU��
�0(*����FKU����61531���FKU����3(*���HW�FKU����1(63����1(63$6��;/��HW�$�%���8QH�&*+�613�DUUD\�HW�XQH�DQDO\VH�SDU�V}TXHQ{DJH�GX�J}QRPH�HQWLHU
�:*6��D�}W}�U}DOLV}�SRXU�XQ�SDWLHQW�

5mVXOWDWV �� �&RPPH �DWWHQGXH� �WRXV �OHV �SDWLHQWV �PRQWUHQW �XQ �SUR®O �GH �P}WK\ODWLRQ �SDWHUQHO �W\SLTXH �G XQH �VSRU�3+3�E� �2Q �UHWURXYH �XQH �SHUWH
FRPSO|WH�GH�P}WK\ODWLRQ�GH�$�%�'05��XQH�P}WK\ODWLRQ�Q}JOLJHDEOH�GH�$6��HW�;/�'05V�HW�XQ�JDLQ�FRPSOHW�GH�P}WK\ODWLRQ�GH�1(63���'05��3RXU��
SDWLHQW�TXL�SU}VHQWDLW�FOLQLTXHPHQW�XQ�6%:��OD�0/,�0/3$�D�PRQWU}�GHV�SHUWHV�TXDVL�FRPSO|WHV�GH�P}WK\ODWLRQV�GH�.&14�27���HW�3/$*/��'05V�HW
XQ�JDLQ�SDUWLHO�GH�P}WK\ODWLRQ�GH�+���'05�TXL�QRXV�SHUPHW�GH�PHWWUH�HQ�}YLGHQFH�XQH�0/,'�HW�FRQ®UPH�OH�GLDJQRVWLF�GH�3+3�E�DVVRFL}H�DYHF�XQ
6%:��/D�JO\F}PLH�Q}R�QDWDOH�Q D�SDV�}W}�UDSSRUW}H�FKH]�FH�SDWLHQW��FH�TXL�DXUDLW�SX�SHUPHWWUH�GH�U}Y}OHU�XQ�GLDE|WH�Q}RQDWDOH�WUDQVLWRLUH�PHOOLWXV�
FDXV}�SDU�XQH�SHUWH�GH�P}WK\ODWLRQ�GH�3/$*��'05��'H�SOXV����SDWLHQWV�SU}VHQWDLHQW�XQH�SHUWH�SDUWLHOOH�GH�P}WK\ODWLRQ�G XQ�XQLTXH�'05��HQ�SOXV
GHV�DQRPDOLHV�W\SLTXHV�GH�VSRU�3+3�E��&HV�U}VXOWDWV�RQW�HQFRUH�EHVRLQ�G ~WUH�FRQ®UP}V�SDU�XQH�DXWUH�DQDO\VH��1RXV�DYRQV�}JDOHPHQW�U}DOLV}�XQH
DQDO\VH�SDU�:*6�HW�XQH�&*+�613�DUUD\�SRXU�OH�SDWLHQW�SU}VHQWDQW�XQH�0/,'��&HV�U}VXOWDWV�VRQW�HQ�FRXUV�G DQDO\VH�

&RQFOXVLRQ���(Q�QH�WHQDQW�FRPSWH�TXH�GH�O XQLTXH�SDWLHQW�DYHF�0/,'��OD�IU}TXHQFH�JOREDOH�GH�0/,'�HVW�GH������GDQV�QRWUH�FRKRUWH�VSRU�3+3�E�
&HWWH�}WXGH�IRXUQLH�GHV�}O}PHQWV�HQ�IDYHXU�G XQH�UHFKHUFKH�GH�0/,'�SDU�0/,�0/3$�SRXU�OHV�SDWLHQWV�SU}VHQWDQW�XQH�VSRU�3+3�%�DVVRFL}�v�G DXWUHV
}O}PHQWV�FOLQLTXHV�

3LlFH�MRLQWH���$EVWUDFW�)5�0/,�0/3$�GRF[



6<1'520(6�0$/)250$7,)6 VDUDK�EHUUDGD

���������V\QGURPH�SRO\PDOIRUPDWLI�DX�&+8�&DVDEODQFD���VmULHV�GH�FDV�

$XWHXUV��

VDUDK�EHUUDGD������KRVVDP�KLODO�HOLGULVVL������-DEUDQ�*KL]ODQ������QDGLD�6HUEDWL������IDWHP�]DKHUD�2XWDWWDOHE������+LQG�'HKEL�������

���VHUYLFH�GH�J}Q}WLTXH�P}GLFDO���&+8�&DVDEODQFD��FDVDEODQFD��0DURF
���ODERUDWRLUH�GH�3DWKRORJLH�&HOOXODLUH�HW�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�HW�SKDUPDFLH�&DVDEODQFD���)DFXOW}�GH�0}GHFLQH�HW�GH�SKDUPDFLH
&DVDEODQFD��FDVDEODQFD��0DURF

0RWV�FOHIV���V\QGURPH�SRO\PDOIRUPDWLI��GLDJQRVWLF��FRQVHLO�J}Q}WLTXH�

5mVXPm��

/HV �V\QGURPHV �SRO\PDOIRUPDWLIV �VRQW �G}®QLV �SDU �O DVVRFLDWLRQ �G DX �PRLQV �� �PDOIRUPDWLRQV� �PRUSKRORJLTXH �HW �YLVF}UDOH� �& HVW �XQ �JURXSHV
H[WU~PHPHQW�K}W}URJ|QHV� �GH�V}Y}ULW}�YDULDEOH� �DOORQV�GH�PDOIRUPDWLRQ�PLQHXU� �DX[�PDOIRUPDWLRQV�PDMHXUV� �'DQV�SOXV�GH�����GHV�FDV�OH
GLDJQRVWLTXH�}WLRORJLTXH�UHVWH�QRQ�G}WHUPLQ}��FHUWDLQHV�PDOIRUPDWLRQV�VRQW�DFFLGHQWHOOHV��HW�QH�VH�UHSURGXLVH�SDV��G DXWUH��DX�FRQWUDLUH��RQW�XQ
FDUDFW|UH�J}Q}WLTXH�GRQW�LO�IDXW�SU}FLVHU�OD�QDWXUH�SRXU�}YDOXHU�OH�ULVTXH�GH�U}FLGLYH�

1RWUH�WUDYDLO�HVW�XQH�}WXGH�U}WURVSHFWLYH�GH�SDWLHQWV�VXLYLV�HQ�FRQVXOWDWLRQ�GH�J}Q}WLTXH�P}GLFDOH�GX�&+8�&DVDEODQFD��GXUDQW���DQV��GH�����
v������/H�EXW�GH�QRWUH�}WXGH�HVW�GH�SU}VHQWHU�OH�SUR®O�FOLQLTXH�HW�}WLRORJLTXH�GHV�V\QGURPHV�SRO\�PDOIRUPDWLIV��WULVRPLH����H[FOX��

1RXV�DYRQV�UHFHQV}V�����FDV�GH�V\QGURPH�SRO\PDOIRUPDWLI��GH�SU}VHQWDWLRQ�HW�GH�G}JU}H�GH�V}Y}ULW}�FOLQLTXH�YDULDEOH��'DQV�������GHV�FDV��XQ
GLDJQRVWLTXH�D�}W}�FRQ®UP}H��GDQV�������GHV�FDV�XQ�GLDJQRVWLTXH�HVW�VXVSHFW}�VXU�OH�SODQ�FOLQLTXH�GHV�LQYHVWLJDWLRQV�SDUDFOLQLTXHV�VRQW�HQ�FRXUV�
HW�GDQV��������GHV�FDV�OH�GLDJQRVWLTXH�}WLRORJLTXH�UHVWH�QRQ�G}WHUPLQ}�

��/HV�V\QGURPHV�SRO\�PDOIRUPDWLIV�SU}VHQWHQW�XQH�GLYHUVLW}�FOLQLTXH�HW�}WLRORJLTXH��$X�0DURF��RQ�Q HVW�FRQIURQW}V�v�GH�QRPEUHX[�SUREO|PHV�SRXU�OD
G}WHUPLQDWLRQ�GX�GLDJQRVWLTXH�G��DX�PDQTXH�GH�PR\HQ�WHFKQLTXH�HW�®QDQFL|UH� �8Q�FRQVHLO �J}Q}WLTXH�UHVWH�SULPRUGLDO �SRXU�VHV�IDPLOOHV�HQ�SOXV
G XQ�GLDJQRVWLF�DXWRSVLTXH�FKH]�OHV�SDWLHQWV�G}F|GHV�RQW�XQ�JUDQG�LQW}U~W�GH�JXLGHU�OH�GLDJQRVWLTXH�SRXU�OHV�IUDWULHV�v�YHQLU�

0RWV�FO}V���V\QGURPH�SRO\PDOIRUPDWLI��GLDJQRVWLF��FRQVHLO�J}Q}WLTXH�

3LlFH�MRLQWH���VDUDK�EHUUDGD�63�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $OLFH�3RLVVRQ

���������(YROXWLRQ�GHV�WURXEOHV�GX�U\WKPH�GH�VmFUmWLRQ�GH�OD�PmODWRQLQH�FKH]�GHV�DGXOWHV�SRUWHXUV�GxXQ�V\QGURPH�GH�6PLWK
0DJHQLV

$XWHXUV��

$OLFH�3RLVVRQ������$ODLQ�1LFRODV������9}URQLTXH�5DYHURW������)OHXU�5DXOHW������$UQDXG�$QDVWDVL������&ODXGH�*URQ®HU������&DUROLQH�'HPLO\����

���*}QR3V\��&+�OH�9LQDWLHU��/\RQ��)UDQFH
���*}QR3V\��&+�OH�9LQDWLHU��/<21��)UDQFH
���6HUYLFH�G
KRUPRQRORJLH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���8QLW}�5HYRO��&+�OH�9LQDWLHU��/\RQ��)UDQFH
���:DNLQJ�7HDP��,QVHUP�8056�������&156�805�������,QVHUP��/\RQ��)UDQFH

0RWV�FOHIV���6\QGURPH�GH�6PLWK�0DJQHQLV��P}ODWRQLQH��U\WKPH�FLUFDGLHQ

5mVXPm��

/H�V\QGURPH�GH�6PLWK�0DJHQLV��606��HVW�OL}�v�XQH�PLFURG}O}WLRQ���S�����������RX�v�XQH�PXWDWLRQ�SRQFWXHOOH�GX�J|QH�5$,���������,O�HQWUDLQH�GHV
WURXEOHV�FRPSRUWHPHQWDX[�HW�GX�VRPPHLO�PDMHXUV��6D�IU}TXHQFH�HVW�HVWLP}H�v����������/HV�}WXGHV�SRLQWHQW�XQH�FKURQRORJLH�DQRUPDOH�GX�F\FOH
Q\FWK}P}UDO�GDQV�OH�606�DYHF�GHV�KRUDLUHV�G HQGRUPLVVHPHQW�HW�GH�U}YHLO�SU}FRFHV�HW�XQ�EHVRLQ�GH�VLHVWHV�PXOWLSOHV�GDQV�OD�MRXUQ}H��/HV�WURXEOHV
GX�VRPPHLO�VHUDLHQW�OL}V�v�XQH�SHUWXUEDWLRQ�J}Q}UDOH�GX�U\WKPH�YHLOOH�VRPPHLO�DYHF�XQH�LQYHUVLRQ�GH�OD�V}FU}WLRQ�GH�OD�P}ODWRQLQH��/D�V}FU}WLRQ
GLXUQH�GH�OD�P}ODWRQLQH�HVW�FRQWHPSRUDLQH�G XQH�VRPQROHQFH���VRQ�DEVHQFH�HQ�G}EXW�GH�QXLW�UDFFRXUFLW�HW�IUDJPHQWH�OH�VRPPHLO��&KH]�OHV�HQIDQWV�
RQ�FRQVHLOOH�OD�SULVH�GH�E~WDEORTXDQWV�OH�PDWLQ�SRXU�EORTXHU�OD�V}FU}WLRQ�DQRUPDOH�GH�P}ODWRQLQH�HW�OD�SULVH�GH�P}ODWRQLQH�OH�VRLU��,O�Qx\�D�SDV�GH
UHFRPPDQGDWLRQ�WKmUDSHXWLTXH�SRXU�OHV�DGXOWHV��/H�WUDLWHPHQW�HVW�VRXYHQW�SRXUVXLYL�SDU�GmIDXW��3RXUWDQW�GDQV�QRWUH�H[S}ULHQFH�OHV
WURXEOHV�GX�VRPPHLO�VHPEOHQW�V DP}OLRUHU�VSRQWDQ}PHQW�FKH]�OHV�DGXOWHV�606��2Q�SHXW�LPDJLQHU�TXH�FHOD�HVW�OL}�v�XQH�PHLOOHXUH�V\QFKURQLVDWLRQ
�VRFLDOH ��RX�TXH�OD�JODQGH�SLQ}DOH�QH�VHFU|WH�SOXV�GH�P}ODWRQLQH�

1RWUH �REMHFWLI �HVW �GH �Y}UL®HU �OD �SHUVLVWDQFH �GX �U\WKPH �DQRUPDO �GH �V}FU}WLRQ �GH �OD �P}ODWRQLQH �FKH] �OHV �DGXOWHV �606 �HW �GH �SU}FLVHU �OHV
UHFRPPDQGDWLRQV �WK}UDSHXWLTXHV �GDQV �FHWWH �SRSXODWLRQ�

���VXMHWV�606����KRPPHV����IHPPHV��GH����v����DQV�RQW�}W}�UHFUXW}V�DX�&505�*}QR3V\����VHXO�}WDLW�SRUWHXU�G XQH�PXWDWLRQ�5$,���3RXU�FKDFXQ��XQ
GRVDJH�KRUDLUH�GH�P}ODWRQLQH�SODVPDWLTXH�D�}W}�U}DOLV}�GXUDQW���K����VXMHWV�RQW�HX�XQH�SRO\VRPQRJUDSKLH��/HV�}YDOXDWLRQV�RQW�}W}�U}DOLV}HV�VDQV
P}ODWRQLQH��E}WDEORTXDQW��EHQ]RGLD]}SLQH�RX�SV\FKRVWLPXODQW�

/HV �SRO\VRPQRJUDSKLHV �UHWURXYDLHQW �XQ �VRPPHLO �JOREDOHPHQW �FRUUHFW �� �GXU}H �PR\HQQH� ��K��� �KHXUH �GH �OHYHU �PR\HQQH �� ��K��� �/ H°FDFLW} �GH
VRPPHLO�}WDLW�UHODWLYHPHQW�ERQQH�������QRUPH���������/H�GRVDJH�KRUDLUH�GH�P}ODWRQLQH�U}Y|OH�TXH������SDWLHQWV�SU}VHQWDLHQW�XQ�G}FDODJH�GH
SKDVH�GDQV�OH�U\WKPH�GH�V}FU}WLRQ�GH�OD�P}ODWRQLQH�DYHF�XQ�SLF�GH�P}ODWRQLQH�HQ�G}EXW�G DSU|V�PLGL��/H�SDWLHQW�SRUWHXU�GH�OD�PXWDWLRQ�5$,��QH
JDUGDLW�TX XQH�V}FU}WLRQ�U}VLGXHOOH�GH�P}ODWRQLQH�VDQV�SLF�HW�XQH�SDWLHQWH�DYDLW�XQ�U\WKPH�FRQVHUY}�

&HV �U}VXOWDWV �U}Y|OHQW �FRQ®UPHQW �O DVSHFW �G LQYHUVLRQ �GX �F\FOH �Q\FWK}P}UDO �GH �OD �P}ODWRQLQH �GDQV �OH �606� �&HOXL�FL �D �}W} �PLV �HQ �}YLGHQFH
LQLWLDOHPHQW�FKH]�GHV�HQIDQWV�HW�QRWUH�}WXGH�U}Y|OH�VD�SHUVLVWDQFH�FKH]�OHV�DGXOWHV��(Q®Q��HOOH�PRQWUH�TXH�PDOJU}�OD�SHUVLVWDQFH�G XQH�LQYHUVLRQ
ELRORJLTXH�GX�U\WKPH�GH�V}FU}WLRQ�GH�OD�P}ODWRQLQH��OH�U\WKPH�YHLOOH�VRPPHLO�SHXW�V DP}OLRUHU��/ DP}OLRUDWLRQ�FRQVWDW}H�SRXUUDLW�~WUH�OL}H�v�XQH
PHLOOHXUH�V\QFKURQLVDWLRQ�VRFLDOH�FKH]�OHV�DGXOWHV��&HWWH�REVHUYDWLRQ�VXJJ|UH�G XQH�SDUW�TX XQH�SULVH�HQ�FKDUJH�HW�XQ�HQYLURQQHPHQW�VWUXFWXU}V
VRQW�E}Q}®TXHV�VXU�OHV�WURXEOHV�GX�VRPPHLO�GX�606�HW�G DXWUH�SDUW�TX LO�IDXW�U}}YDOXHU�U}JXOL|UHPHQW�OH�WUDLWHPHQW�GHV�WURXEOHV�GX�VRPPHLO�GHV
DGXOWHV�606�



(3,'c0,2*c1c7,48(��*c1c7,48(
)250(//(��*c1c7,48(�'(6�3238/$7,216
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DQQH�ORXLVH�OHXWHQHJJHU

���������$SSRUW�GHV�PmWKRGHV�UHSRVDQW�VXU�OxLQIRUPDWLRQ�GxLGHQWLWm�SDU�GHVFHQGDQFH�GDQV�OHV�DOJRULWKPHV�GxLPSXWDWLRQ�"

$XWHXUV��

$QQH�/RXLVH�/HXWHQHJJHU������$QWKRQ\�+HU]LJ������0DULQD�&LXOOR����

���805������,QVHUP�	�8QLYHUVLW}�GH�3DULV��SDULV��)UDQFH
���805������,QVHUP��8%2�	�()6��%UHVW��)UDQFH
���,QVWLWXWH�RI�*HQHWLFV�DQG�%LRSK\VLFV�$��%X]]DWL�7UDYHUVR��&15��1DSOHV��,WDOLH

0RWV�FOHIV���GRQQ}HV�GH�V}TXHQ{DJH��LPSXWDWLRQ��SRSXODWLRQ�LVRO}H��LGHQWLW}�SDU�GHVFHQGDQFH

5mVXPm��

'DQV�OH�FRQWH[WH�GHV�P}WKRGHV�G
LPSXWDWLRQ�HQ�SRSXODWLRQ��SDU�H[HPSOH�,PSXWH����OHV�DYDQWDJHV�LQWXLWLIV�GH�O
LQFOXVLRQ�G
KDSORW\SHV�VS}FL®TXHV�v
OD�SRSXODWLRQ�}WXGL}H�GDQV�OH�SDQHO�GH�U}I}UHQFH�RQW�PDLQWHQDQW�}W}�ODUJHPHQW�G}PRQWU}V��'DQV�FHUWDLQV�FDV��FRPPH�GDQV�O }WXGH�GH�SRSXODWLRQV
LVRO}HV��LO �SHXW�~WUH�SRVVLEOH�G LQFOXUH�GHV�PHPEUHV�GX�SDQHO�GH�U}I}UHQFH�}WURLWHPHQW�OL}V�DX[�LQGLYLGXV�FLEOHV��GRQQDQW�DLQVL�XQH�SU}FLVLRQ
G
LPSXWDWLRQ�H[FHSWLRQQHOOHPHQW�}OHY}H�

&HV�U}VXOWDWV�VXJJ|UHQW�O
LPSRUWDQFH�GH�FRUUHVSRQGDQFHV�HQWUH�OHV�KDSORW\SHV�FLEOHV�HW�GH�U}I}UHQFH��HQ�G
DXWUHV�WHUPHV��OHV�U}JLRQV�VXVFHSWLEOHV
G
~WUH �SDUWDJ}HV�LGHQWLTXH�SDU �GHVFHQGDQFH��,%'�� �GRQW �OD �G}WHFWLRQ�HVW �J}Q}UDOHPHQW �OD �EDVH�GHV �P}WKRGHV�G
LPSXWDWLRQ�EDV}HV�VXU �OHV
J}Q}DORJLHV� �7RXWHIRLV� �GDQV �OD �SOXSDUW �GHV �FDV� �OHV �LQIRUPDWLRQV �VXU �OH �SDUWDJH �GH �O
,%' �QH �VHURQW �SDV �VX°VDQWHV �SRXU �LPSXWHU �OHV �J}QRW\SHV
PDQTXDQWV�VXU�O
HQVHPEOH�GX�J}QRPH��FDU�GHV�U}JLRQV�SDUWDJ}HV�LGHQWL®DEOHV�QH�FRXYULURQW�SDV�O HQVHPEOH�GHV�FKURPRVRPHV�

&HOD�D�FRQGXLW�v�O LG}H�GH�FRPELQHU�OHV�P}WKRGHV�HQ�SRSXODWLRQ�HW�FHOOHV�EDV}HV�VXU�O ,%'��%LHQ�TX
XQH�LQW}JUDWLRQ�FRPSO|WH�GHV�GHX[�V\VW|PHV�Q
DLW
SDV�HQFRUH�}W}�G}PRQWU}H��GHX[�ORJLFLHOV�U}FHQWV�RUDQW�GHV�DSSURFKHV�HQ�GHX[�}WDSHV�RQW�}W}�SURSRV}V��3HG�3RS�HW�.LQSXWH��&HV�P}WKRGHV�YLVHQW
v�DP}OLRUHU�GH�PDQL|UH�VLJQL®FDWLYH�O
H[DFWLWXGH�GHV�J}QRW\SHV�LPSXW}V�SDU�GHV�P}WKRGHV�HQ�SRSXODWLRQ�HQ�DMRXWDQW�O
LQIRUPDWLRQ�VXU�OH�SDUWDJH�GX
J}QRPH�,%'��,FL��QRXV�SDVVRQV�HQ�UHYXH�FHV�GHX[�ORJLFLHOV�HW�HHFWXRQV�GHV�WHVWV�VXU�GHV�VLPXODWLRQV�EDV}HV�VXU�OD�VWUXFWXUH�G LVRODWV�J}Q}WLTXHV�GX
&LOHQWR �GDQV �OH �VXG �GH �O ,WDOLH� �&HOD �QRXV �SHUPHW �GH �G}WHUPLQHU �HW �GH �IRXUQLU �GHV �H[HPSOHV �GH �VF}QDULRV �VS}FL®TXHV �GDQV �OHVTXHOV �GH �WHOOHV
P}WKRGHV�SHXYHQW�~WUH�OH�SOXV�RX�OH�PRLQV�H°FDFHV�



0$/$',(�'(6�25*$1(6�6(1625,(/6 6RSKLH�6FKHLGHFNHU

���������,GHQWLzFDWLRQ�GxXQ�YDULDQW�KmWmUR]\JRWH�GX�JlQH�0<+���DVVRFLm�h�XQ�V\QGURPH�GH�%DUDLWVHU�:LQWHU�FHUHEUR�FUDQLR�
IDFLDO�DYHF�XQ�SKmQRW\SH�h�SUmGRPLQDQFH�RFXODLUH

$XWHXUV��

6RSKLH�6FKHLGHFNHU������$ULDQH�.U�OO�+HUPL������6}YHULQH�%yU������-HDQ�0XOOHU������9}URQLTXH�*HRUR\������(OLVH�6FKDHIHU������6W}SKDQH�.UHPHU�����
&KULVWHOOH�(WDUG������&RULQQH�6WRHW]HO������8ZH�6WUDHKOH������6\OYLH�)ULDQW������+}O|QH�'ROOIXV�������

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��,*0$���8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�P}GLFDOH��805B6�,16(50�8������,*0$��)DFXOW}�GH�0}GHFLQH�)076��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���'HSDUWPHQW�RI�0ROHFXODU�DQG�&HOOXODU�*HQHWLFV��805������&HQWUH�1DWLRQDO�GH�5HFKHUFKH�6FLHQWL®TXH���8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ�
)UDQFH��675$6%285*��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH�
675$6%285*��)UDQFH
���6HUYLFH�GH�1HXURUDGLRORJLH�,PDJHULH����+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��+�SLWDO�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH��675$6%285*��)UDQFH
���,QVWLWXW�I�U�7R[LNRORJLH�XQG�*HQHWLN��&DPSXV�1RUG��.DUOVUXKHU�,QVWLWXW�I�U�7HFKQRORJLH��(JJHQVWHLQ�/HRSROGVKDIHQ��$OOHPDJQH
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50�8������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G $OVDFH��8QLYHUVLW}�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH�
6WUDVERXUJ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�SRXU�OHV�DHFWLRQV�UDUHV�HQ�J}Q}WLTXH�RSKWDOPRORJLTXH��&$5*2��)LOL|UH�6(16*(1(��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ�
6WUDVERXUJ��)UDQFH��675$6%285*��)UDQFH

0RWV�FOHIV���0<+���J|QH��DFWLQRSDWKLHV��FRORERPH��SWRVLV

5mVXPm��

&RQWH[WH���/HV�V\QGURPHV�DVVRFLDQW�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW�RFXODLUH�HW�GH�OD�U}JLRQ�S}ULRFXODLUH�VRQW�UDUHV�HW�VRQW�G}FULWV�GDQV�TXHOTXHV
HQWLW}V�DVVRFLDQW�SULQFLSDOHPHQW�XQ�FRORERPH�HW�XQ�SWRVLV��WHOOHV�TXH�OH�V\QGURPH�GH�1RRQDQ�RX�OH�V\QGURPH�GH�%DUDLWVHU�:LQWHU�FHUHEUR�IURQWR�
IDFLDO��%:&))��

0}WKRGHV���1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�IDPLOOH�GDQV�ODTXHOOH�XQH�P|UH�HW�VHV�GHX[�®OOHV�SU}VHQWHQW�GHV�PDOIRUPDWLRQV�GX�JOREH�RFXODLUH
LQFOXDQW�XQ�FRORERPH��XQ�SWRVLV�HW�GHV�FDUDFW}ULVWLTXHV�FUDQLR�IDFLDOHV�}YRTXDQW�XQ�V\QGURPH�GH�%:&))��/HV�SDWLHQWHV�Q RQW�SDU�DLOOHXUV�SDV
G DWWHLQWH�QHXURORJLTXH�HW�OHV�,50�F}U}EUDOHV�U}DOLV}HV�QH�U}Y|OHQW�SDV�GH�PDOIRUPDWLRQ�FODVVLTXHPHQW�G}FULWH�GDQV�FH�V\QGURPH��(Q�O DEVHQFH�GH
G}WHFWLRQ�GH�YDULDQW�GDQV�OHV�J|QHV�G
DFWLQH�FRQQXV�GDQV�OH�V\QGURPH�GH�%:&))��$&7%�HW�$&7*���XQ�V}TXHQ{DJH�G
H[RPH�D�}W}�U}DOLV}�HW�QRXV�D
SHUPLV �G LGHQWL®HU� �FKH]�OHV �� �SDWLHQWHV� �XQ�QRXYHDX�YDULDQW �GX�J|QH�0<+��� �FRGDQW �SRXU �O LVRIRUPH�%�GH�OD �P\RVLQH�,, �QRQ�PXVFXODLUH� �$®Q�GH
YDOLGHU �OH �U�OH �GH �0<+�� �GHV �}WXGHV �IRQFWLRQQHOOHV �VXU �GHV �®EUREODVWHV �FXWDQ}V �GX �FDV �LQGH[ �HW �XQ �PRG|OH �GH �SRLVVRQ �]|EUH �LQMHFW} �DYHF �XQ
PRUSKROLQR�P\K���RQW�}W}�XWLOLV}V�

5}VXOWDWV���/H�YDULDQW�IDX[�VHQV�GX�J|QH�0<+����10B����������F�����*�!�&���S�$UJ����3UR���SU}VHQW�v�O }WDW�K}W}UR]\JRWH��HVW�ORFDOLV}�DX�QLYHDX
GH�OD�TXHXH�GH�OD�FKDLQH�ORXUGH�GH�OD�P\RVLQH��GRPDLQH�UHTXLV�SRXU�O
DVVHPEODJH�GX�®ODPHQW�GH�P\RVLQH��/D�SU}VHQFH�GH�FH�YDULDQW�SRXUUDLW�DLQVL
G}VWDELOLVHU�OD�SURW}LQH�PXW}H�HW�DHFWHU�OH�F\WRVTXHOHWWH�G DFWLQH�P\RVLQH��'DQV�OHV�®EUREODVWHV�FXWDQ}V�GH�SDWLHQW��QRXV�DYRQV�HQ�HHW�REVHUY}
XQH�GLPLQXWLRQ�HW�XQ�G}IDXW�GH�ORFDOLVDWLRQ�GH�OD�SURW}LQH�0<+���DLQVL�TX
XQ�U}VHDX�G
DFWLQH�DQRUPDO��&KH]�OH�SRLVVRQ�]|EUH��OD�GLPLQXWLRQ�GH
O
H[SUHVVLRQ�GH�P\K���HQWUD�QH�GHV�DQRPDOLHV�RFXODLUHV�HW�DHFWH�OH�G}YHORSSHPHQW�PXVFXODLUH�

&RQFOXVLRQV���1RXV�UDSSRUWRQV�OHV�LQGLYLGXV�G XQH�IDPLOOH�SRUWHXUV�G
XQ�YDULDQW�K}W}UR]\JRWH�GDQV�OH�J|QH�0<+����FRGDQW�SRXU�OD�FKD�QH�ORXUGH�GH
OD�P\RVLQH�,,�%�QRQ�PXVFXODLUH��HW�SU}VHQWDQW�XQ�SK}QRW\SH�}YRTXDQW�XQ�V\QGURPH�GH�%:&))��/HV�}WXGHV�IRQFWLRQQHOOHV�RQW�SHUPLV�GH�PRQWUHU�XQ
G}IDXW�GX�U}VHDX�DFWLQH�P\RVLQH�HQ�SU}VHQFH�GH�OD�SURW}LQH�0<+���PXW}H�HW�XQ�U�OH�LPSRUWDQW�GH�0<+���GDQV�OH�G}YHORSSHPHQW�RFXODLUH��WRXW
FRPPH�OHV�GHX[�J|QHV�FRQQXV�GX�V\QGURPH�GH�%:&))��UHVSRQVDEOHV�G XQ�SK}QRW\SH�G
DFWLQRSDWKLH�

3LlFH�MRLQWH���$EVWUDFWB0<+��B$VVLVHVB�����GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 (OPD�(/�.+285,

���������'mzFLHQFH�LQWHOOHFWXHOOH�DVVRFLmH�h�XQ�WURXEOH�GX�VSHFWUH�DXWLVWLTXH�SDU�KDSORLQVX|VDQFH�GH�&6'(��HW�GmUmJXODWLRQ�GH
OD�YRLH�:QW�v�FDWHQLQH

$XWHXUV��

(OPD�(/�.+285,������-DPDO�*+280,'������'DPLHQ�+$<(������/R�F�'5(9,//21������)DELHQQH�*,8/,$12������$XGUH\�%5,$1'�68/($8������3LHUUH�'(�/$
*5$1*(������9DO}ULH�1$8������7KLHUU\�*$,//21������7KLHUU\�%,(19(18������+}O|QH�-$&48(0,1�6$%/21������6HUJH�$06(/(0������,ULQD�*,85*($����

���'}SDUWHPHQW�GH�*}Q}WLTXH�P}GLFDOH��6RUERQQH�8QLYHUVLW}��,16(50��805B6������$3+3��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�-HDQQH�GH�)ODQGUH��&+8�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&HQWUH�KRVSLWDOR�XQLYHUVLWDLUH�GH�1LFH��1LFH��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��*URXSH�+RVSLWDOLHU�+HQUL�0RQGRU��&U}WHLO��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��+�SLWDO�&2&+,1��3DULV��)UDQFH
���*HQR6SOLFH�WHFKQRORJ\��L3(36���,&0��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��*URXSH�+RVSLWDOLHU�+HQUL�0RQGRU��3DULV��)UDQFH
���%RUGHDX[�5HVHDUFK�,Q�7UDQVODWLRQDO�2QFRORJ\��%D5,72Q��,16(50�805������%RUGHDX[��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�P}GLFDOH��6RUERQQH�8QLYHUVLW}��,16(50��805B6������$3�+3��3DULV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��WURXEOH�GX�VSHFWUH�DXWLVWLTXH��&6'(���:QW���FDWHQLQH

5mVXPm��

/D�JUDQGH�PDMRULW}�GHV�SDWLHQWV�SU}VHQWDQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��',��RQW�}JDOHPHQW�GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��/D�FRH[LVWHQFH�GH
FHV �GHX[ �WURXEOHV �V
H[SOLTXH �SDU �OHXU �RULJLQH �PRO}FXODLUH �FRPPXQH� �(Q �HHFWXDQW �XQ �V}TXHQ{DJH �G
H[RPH �FKH] �XQ �LQGLYLGX �SU}VHQWDQW �XQH �',
V}Y|UH� �GHV �WURXEOHV �GX �VSHFWUH �DXWLVWLTXH �HW �GHV �FDUDFW}ULVWLTXHV �PRUSKRORJLTXHV �VS}FL®TXHV ��VRXUFLOV �ELHQ �GHVVLQ}V� �FLOV �ORQJV� �®VVXUHV
SDOS}EUDOHV�FRXUWHV��}SLFDQWKXV��QH]�FRXUW�DYHF�XQH�UDFLQH�QDVDOH�ODUJH��PDFURVWRPLH�DYHF�GHV�O|YUHV�}SDLVVHV�HW�SHWLWHV�GHQWV�HVSDF}HV��QRXV
DYRQV�LGHQWL®}�XQH�PXWDWLRQ�QRQ�VHQV�F����&�!�$��S�6HU�����GH�QRYR�GDQV�OH�J|QH�&6'(���FROG�VKRFN�GRPDLQ�FRQWDLQLQJ�(����DOLDV�815���&6'(�
HVW �XQH �SURW}LQH �GH �OLDLVRQ �v �O
$51 ��5%3� �DYHF �XQH �KDXWH �D°QLW} �SRXU �OHV �$51P �FRQWHQDQW �GHV �PRWLIV �GH �OLDLVRQ �ULFKHV �HQ �$�*� �(OOH �U}JXOH
O H[SUHVVLRQ �GHV �J|QHV �FLEOHV �HQ �IDYRULVDQW �RX �HQ �HQWUDYDQW �v �GL}UHQWHV �}WDSHV �OD �WUDGXFWLRQ �GHV �WUDQVFULWV ��HQ �DJLVVDQW �VXU �O
LQLWLDWLRQ�
O
DOORQJHPHQW�RX�OD�®Q�GH�OD�WUDQVFULSWLRQ���7U|V�U}FHPPHQW��GHV�PXWDWLRQV�GX�J|QH�&6'(��RQW�}W}�LGHQWL®}HV�FKH]�GHV�SDWLHQWV�DWWHLQWV�G DXWLVPH
GDQV�XQH�}WXGH�TXL�PRQWUH�OH�U�OH�GH�OD�SURW}LQH�&6'(��GDQV�OH�G}YHORSSHPHQW�QHXURQDO�GDQV�XQ�PRG|OH�PXULQ�HW�FKH]�OD�GURVRSKLOH��*XR�HW�DO��
�������'DQV�QRWUH�}WXGH��QRXV�DYRQV�H[SORU}�OH�U�OH�GH�&6'(��GDQV�GHV�®EUREODVWHV�GX�SDWLHQW�SRUWHXU�GH�FHWWH�PXWDWLRQ��(Q�}WXGLDQW�OH�WUDQVFULW�HW
OD �SURW}LQH �&6'(� �FRUUHVSRQGDQWH� �QRXV �PRQWURQV �TXH �OD �PXWDWLRQ �F����& �! �$ ��S�6HU���� �FRQGXLW �v �XQH �KDSOR�LQVX°VDQFH� �3DU �XQH �DSSURFKH
WUDQVFULSWLRQQHOOH �SDU �51$�VHT �HW �IRQFWLRQQHOOH� �QRXV �G}PRQWURQV �TXH �O KDSORLQVX°VDQFH �GH �&6'(� �HQWUD�QH �XQH �DXJPHQWDWLRQ �VLJQL®FDWLYH �GH
O H[SUHVVLRQ �GHV �PRGXODWHXUV �GH �OD �YRLH �:QW���FDWHQLQH �� �XQH �YRLH �IRQGDPHQWDOH �SRXU �OHV �SURFHVVXV �QHXURG}YHORSSHPHQWDX[ �HW �SRVW�
QHXURG}YHORSSHPHQWDX[��'H�SOXV��QRXV�PHWWRQV�HQ�}YLGHQFH�O LPSOLFDWLRQ�GH�&6'(��GDQV�OD�U}JXODWLRQ�GH�O DGK}VLRQ�FHOOXODLUH��SURFHVVXV�LPSRUWDQW
SRXU�OH�JXLGDJH�D[RQDO�HW�OD�IRUPDWLRQ�GHV�V\QDSVHV��(Q�HHW��OD�GLPLQXWLRQ�GH�O H[SUHVVLRQ�GH�&6'(��LQGXLW�XQH�G}U}JXODWLRQ�GH�O H[SUHVVLRQ�GHV
}O}PHQWV �LPSOLTX}V �GDQV �O
DGK}VLRQ �FHOOXODLUH ��H�J� �&'+�� �3$,�� �()1%�� �HW �SDU �FRQV}TXHQW� �XQH �DXJPHQWDWLRQ �VLJQL®FDWLYH �GH �O
DGK}VLRQ �GHV
®EUREODVWHV�GX�SDWLHQW�v�OD�PDWULFH�H[WUDFHOOXODLUH� �1RWUH�}WXGH��TXL�UDSSRUWH�OD�SUHPL|UH�GHVFULSWLRQ�SK}QRW\SLTXH�G}WDLOO}H�G XQ�SDWLHQW�SRUWHXU
G XQH�PXWDWLRQ�GH�&6'(��SHUPHWWDQW�G RULHQWHU�OH�GLDJQRVWLF�FOLQLTXH��RXYUH�GH�QRXYHOOHV�SHUVSHFWLYHV�VXU�OH�U�OH�FHOOXODLUH�GH�&6'(��HW�}WDEOLW
SRXU�OD�SUHPL|UH�IRLV�OHV�HHWV�GH�OD�SHUWH�GH�FHWWH�SURW}LQH�GDQV�OD�SDWKRJHQ|VH�GHV�G}®FLWV�FRJQLWLIV�FKH]�O KRPPH�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 DXGH�WHVVLHU

���������&5%���XQH�SURWmLQH�GH�MRQFWLRQ�VHUUmH�LPSOLTXmH�GDQV�OxK\GURFmSKDOLH�DVVRFLmH�h�XQH�DWUmVLH�GH�OxDTXHGXF�GH�6\OYLXV�

$XWHXUV��

$XGH�7HVVLHU������6RSKLH�7KRPDV������1DWKDOLH�5RX[������(ORGLH�/XQHO������/HLOD�+DNNDNLDQ������3DVFDOH�6DXJLHU�9HEHU������$QQLH�/DTXHUULHUH������$PDO
,FKNRX������1DGLD�(ONKDUWRX®������&KULVWLQH�%ROH�)UH\VRW������3DWULFN�1LWVFKNH������7DQLD�$WWLH�%LWDFK���������)HUHFKWH�5D]DYL����

���(PEU\R�IRHWRSDWKRORJLH��+RSLWDO�1HFNHU��3DULV��)UDQFH
���805�������,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���*}Q}WLTXH��&+8�&KDUOHV�1LFROOH��5RXHQ��)UDQFH
���6HUYLFH�G
DQDWRPR�SDWKRORJLH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���3ODWHIRUPH�*}QRPLTXH��,QVWLWXW�,PDJLQH��3DULV��)UDQFH
���3ODWHIRUPH�%LRLQIRUPDWLTXH���,QVWLWXW�,PDJLQH��3DULV��)UDQFH

0RWV�FOHIV���DWU}VLH�GH�O DTXHGXF�GH�6\OYLXV��K\GURF}SKDOLH��&5%���MRQFWLRQ�FHOOXODLUH��SRODULW}�FHOOXODLUH

5mVXPm��

/HV�FDXVHV�G K\GURF}SKDOLH�I�WDOH�VRQW�PXOWLSOHV��3DUPL�OHV�FDXVHV�REVWUXFWLYHV�LPSOLTXDQW�O DTXHGXF�GH�6\OYLXV��O H[DPHQ�QHXURSDWKRORJLTXH
SHUPHW�GH�GLVWLQJXHU�OHV�VW}QRVHV��U}GXFWLRQ�GH�FDOLEUH��GHV�DWU}VLHV��REOLW}UDWLRQV�DYHF�IRUPDWLRQV�HQ�URVHWWHV���/HV�DWU}VLHV�GH�O DTXHGXF�GH
6\OYLXV��$$6��VRQW�FODVVLTXHPHQW�FRQVLG}U}HV�FRPPH�VHFRQGDLUHV�v�XQ�}Y|QHPHQW�K}PRUUDJLTXH�RX�LQ¯DPPDWRLUH��/H�J|QH�03'=�D�}W}�LGHQWL®}
FRPPH�OH �SUHPLHU �J|QH�UHVSRQVDEOH�GH�O $$6� �GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH� �5}FHPPHQW� �GHV�PXWDWLRQV�GX�J|QH�&5%� �RQW �}W}
UDSSRUW}HV�FKH]�GHV�SDWLHQWV�DYHF�K\GURF}SKDOLH�HW�XQH�DQRPDOLH�GH�O DTXHGXF�GH�6\OYLXV�G}FULWH�FRPPH�XQH�VW}QRVH�v�O LPDJHULH������V\QGURPH
Q}SKURWLTXH�FRUWLFR�U}VLVWDQW�

1RXV�UDSSRUWRQV�LFL�O REVHUYDWLRQ�G XQ�I�WXV�GH����VHPDLQHV�SU}VHQWDQW�XQH�K\GURF}SKDOLH�PDMHXUH��VDQV�DXWUH�PDOIRUPDWLRQ�DVVRFL}H��$�O H[DPHQ
QHXURSDWKRORJLTXH��QRXV�DYRQV�REVHUY}�XQH�GLODWDWLRQ�ELYHQWULFXODLUH�DVVRFL}H�v�XQH�$$6�DYHF�QRPEUHXVHV�URVHWWHV�}SHQG\PDLUHV�}JDOHPHQW
SU}VHQWHV �DX �QLYHDX �GX �9� �HW �GX �FDQDO �P}GXOODLUH� �1RWUH �DQDO\VH �SDU �V}TXHQ{DJH �G H[RPH �D �H[FOX �03'= �HW �D �LGHQWL®} �GHX[ �YDULDWLRQV
K}W}UR]\JRWHV�FRPSRVLWHV�GDQV�OH�J|QH�&5%���XQH�YDULDWLRQ�SHUWH�GH�IRQFWLRQ�HW�XQH�YDULDWLRQ�IDX[�VHQV�G}Mv�UDSSRUW}H�FRPPH�SDWKRJ|QH�

/H�J|QH�&5%��FRGH�SRXU�XQH�SURW}LQH�WUDQVPHPEUDQDLUH�SDUWLFLSDQW�v�OD�IRUPDWLRQ�GHV�MRQFWLRQV�VHUU}HV�DX�QLYHDX�F}U}EUDO��(OOH�DSSDUWLHQW�DX
FRPSOH[H�&580%6�HW�LQWHUDJLW�DYHF�G DXWUHV�SURW}LQHV�GH�MRQFWLRQ�VHUU}H�FRPPH�=2���HW�03'=��PDLV�}JDOHPHQW�DYHF�OH�FRPSOH[H�3$5��LPSOLTX}
GDQV�OH �PDLQWLHQ�GH�OD �SRODULW} �FHOOXODLUH �HW �GHV�MRQFWLRQV�DGK}UHQWHV� �&KH]�OHV �PRG|OHV�PXULQV�DYHF�LQDFWLYDWLRQ�FLEO}H�GH�&5%��GDQV�OH
W}OHQF}SKDOH�RX�OD�U}WLQH��OD�ORFDOLVDWLRQ�GHV�SURW}LQHV�GH�MRQFWLRQV�VHUU}HV��=2����HW�DGK}UHQWHV��1�&DGK}ULQH��VHPEOH�G}SHQGDQWH�GH�&5%���$®Q
GH �PLHX[ �FRPSUHQGUH �OH �P}FDQLVPH �GH �O $$6 �FKH] �O KRPPH� �QRXV �DYRQV �U}DOLV} �GHV �DQDO\VHV �LPPXQRKLVWRFKLPLTXHV �PDUTXDQW �OHV �GL}UHQWHV
SURW}LQHV�GH�MRQFWLRQV��1RV�U}VXOWDWV�SU}OLPLQDLUHV�RULHQWHQW�YHUV�XQH�FRQVHUYDWLRQ�GHV�SURW}LQHV�GH�MRQFWLRQV�VHUU}HV�HW�DGK}UHQWHV�VXJJ}UDQW�XQ
P}FDQLVPH�GL}UHQW�WHOOH�XQH�DQRPDOLH�GH�OD�SRODULW}�FHOOXODLUH�RX�GH�OD�WUDQVLWLRQ�}SLWKHOLR�P}VHQFK\PDWHXVH�

&HWWH�REVHUYDWLRQ�I�WDOH�RXYUH�OH�FKDPS�GHV�K\GURF}SKDOLHV�I�WDOHV�DX[�IRUPHV�SULPLWLYHV�GHV�$$6�OL}HV�DX[�PXWDWLRQV�GHV�J|QHV�GH�MRQFWLRQV
}SHQG\PDLUHV�FRPPH�OH�&5%��HW�03'=��(Q�FDV�G LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH��O H[DPHQ�QHXURSDWKRORJLTXH�HVW�LQGLVSHQVDEOH�SRXU�HQ
SU}FLVHU�OD�FDXVH�HW�RULHQWHU�O }WXGH�J}Q}WLTXH��PDLV�DXVVL�DSSU}KHQGHU�OHV�P}FDQLVPHV�SK\VLRSDWKRJ}QLTXHV�VRXV�MDFHQWV�

3LlFH�MRLQWH��������$EVWUDFW�DVVLVHV�&5%��$XGH�7HVVLHU���®QDO�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 6DQD�6NRXUL

���������'mOmWLRQ���T����XQH�SDWKRORJLH�QHXURFRJQLWLYH�UDUH���$�SURSRV�GxXQ�QRXYHDX�FDV

$XWHXUV��

6DQD�6NRXUL������6\ULQH�+L]HP������<DVPLQD�(O�$ULEL������+RXZH\GD�-LODQL������,PHQ�5HMHE������$PHO�=HU]HUL������0HULDP�0NDGPLQL������%RXWKDLQD
%RXUDRXL������$VPD�+DPGL������/DPLD�%HQ�-HPDD����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�0DUVD��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��0RQJL�6OLP��/D�0DUVD��7XQLV��7XQLVLH
���3}GLDWUH�GH�OLEUH�SUDWLTXH��%DUGR��7XQLV��7XQLVLH

0RWV�FOHIV���'}O}WLRQ���T����&*+�DUUD\��UHWDUG�GX�G}YHORSSHPHQW��PLFURF}SKDOLH

5mVXPm��

,QWURGXFWLRQ

/H�V\QGURPH�GH�G}O}WLRQ���T����20,0����������HVW�XQH�DQRPDOLH�FKURPRVRPLTXH�UDUH�UDSSRUW}H�GDQV�HQYLURQ�����FDV��,O�VH�FDUDFW}ULVH�SDU�XQH
K}W}URJ}Q}LW}�FOLQLTXH�FRPSUHQDQW�SULQFLSDOHPHQW�XQH�G\VPRUSKLH�IDFLDOH��XQ�UHWDUG�GH�FURLVVDQFH��XQH�PLFURF}SKDOLH��XQH�G}®FLHQFH�LQWHOOHFWXHOOH
HW�GHV�PDOIRUPDWLRQV�FDUGLDTXHV�HW�XURJ}QLWDOHV�

/D�G}O}WLRQ�HVW�OH�SOXV�VRXYHQW�WHUPLQDOH�HW�GH�QRYR��%LHQ�TXH�FHWWH�U}JLRQ�FRQWLHQQH�XQ�JUDQG�QRPEUH�GH�J|QHV�FDQGLGDWV�SRXU�OHV�DQRPDOLHV
G}FULWHV�GDQV�FH�V\QGURPH��OD�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�Q HVW�ELHQ�}WDEOLH�

2EMHFWLI

'DQV�FH�WUDYDLO� �QRXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�QRXYHDX�FDV�GH�G}O}WLRQ���T���G}FRXYHUWH�DX�FDU\RW\SH�HW�FDUDFW}ULV}H�SDU�&*+�DUUD\
�K\EULGDWLRQ�J}QRPLTXH�FRPSDUDWLYH��FKH]�XQH�SDWLHQWH�SU}VHQWDQW�XQ�UHWDUG�GX�G}YHORSSHPHQW��WRXW�HQ�}WDEOLVVDQW�XQH�FRUU}ODWLRQ�J}QRW\SH�
SK}QRW\SH�

2EVHUYDWLRQ��

,O�V DJLW�G XQH�SDWLHQWH�DGUHVV}H�v�O xJH�GH����PRLV�SRXU�UHWDUG�SV\FKRPRWHXU��/ HQTX~WH�J}Q}WLTXH�}WDLW�Q}JDWLYH��/ LQWHUURJDWRLUH�UHWURXYH�OD
QRWLRQ�G K\SRWRQLH�Q}RQDWDOH�DYHF�DFTXLVLWLRQ�GH�OD�SRVLWLRQ�DVVLVH�v���PRLV�HW�DEVHQFH�GH�O DFTXLVLWLRQ�GH�OD�SRVLWLRQ�GHERXW�

/ H[DPHQ�SK\VLTXH�D�REMHFWLY}�XQH�PLFURF}SKDOLH�v������'6�DYHF�XQH�WDLOOH�v������'6�HW�XQ�SRLGV�v�OD�PR\HQQH��/D�SDWLHQWH�SU}VHQWDLW�}JDOHPHQW
XQH�G\VPRUSKLH�IDFLDOH��XQ�IURQW�ERPE}�DYHF�XQH�U}WUDFWLRQ�ELWHPSRUDOH��XQ�K\SHUW}ORULVPH��XQ�VWUDELVPH�JDXFKH��XQH�O|YUH�VXS}ULHXUH�®QH��XQ
QH]�DSODWL�DYHF�XQH�DU~WH�ODUJH�HW�GHV�RUHLOOHV�G}FROO}HV�HW�PDO�RXUO}HV��6XU�OH�SODQ�QHXURORJLTXH��HOOH�DYDLW�XQH�K\SRWRQLH�D[LDOH�HW�XQ�V\QGURPH
S\UDPLGDO�SU}GRPLQDQW�DX[�PHPEUHV�LQI}ULHXUV�

/ ,50�F}U}EUDOH�D�PLV�HQ�}YLGHQFH�GHV�DQRPDOLHV�GH�OD�OLJQH�P}GLDQH�DYHF�XQ��DVSHFW�JU~OH�GX�WURQF�F}U}EUDO�XQH�K\SRSODVLH�GHV�OREXOHV�YHUPLHQV
LQI}ULHXUV�HW�XQ�FRUSV�FDOOHX[�®Q��/ }FKRJUDSKLH�FDUGLDTXH�}WDLW�QRUPDOH�

/H�FDU\RW\SH�VDQJXLQ�D�PRQWU}�OD�SU}VHQFH�G
XQH�G}O}WLRQ�WHUPLQDOH�GX�EUDV�ORQJ�G XQ�FKURPRVRPH����HQ���T���������;;�GHU����GHO�����T�������
/ }WXGH �GHV �FDU\RW\SHV �GHV �SDUHQWV �D �PRQWU} �TXH �O DQRPDOLH �}WDLW �GH �QRYR� �/ }WXGH �SDU �&*+�DUUD\ �D �FRQ®UP}�O DQRPDOLH �TXL �}WDLW �XQH �G}O}WLRQ
K}W}UR]\JRWH�WHUPLQDOH�GH�OD�U}JLRQ���T�����T�����G XQH�WDLOOH�GH���0E��&HWWH�G}O}WLRQ�D�HPSRUW}����J|QHV�20,0�GRQW����J|QHV�PRUELGHV�WHOV�TXH
)*)5���:'5���HW�(%)��

/H�J|QH�)*)5���20,0���������HVW�LPSOLTX}�GDQV�OD�G\VPRUSKLH�IDFLDOH�HW�OHV�DQRPDOLHV�GHV�H[WU}PLW}V��/H�J|QH�(%)���20,0����������HVW�DVVRFL}
DX�V\QGURPH�K\SRWRQLH�DWD[LH�HW�UHWDUG�GX�G}YHORSSHPHQW�v�XQH�G\VPRUSKLH�IDFLDOH�HW�DX�VWUDELVPH��/ KDSOR�LQVX°VDQFH�GH�FHV�J|QHV�SRXUUDLW
H[SOLTXHU�OH�WDEOHDX�FOLQLTXH�GH�QRWUH�SDWLHQWH�

&RQFOXVLRQ

/D�U}DOLVDWLRQ�G XQH�&*+�FKH]�FHWWH�SDWLHQWH�P~PH�GHYDQW�XQH�DQRPDOLH�FKURPRVRPLTXH�YLVXDOLV}H�SDU�XQ�FDU\RW\SH�VWDQGDUG�D�SHUPLV�GH
FDUDFW}ULVHU�DYHF�SU}FLVLRQ�OHV�GL}UHQWV�J|QHV�LPSOLTX}HV�GDQV�OD�G}O}WLRQ�HW�DLQVL�GH�IRXUQLU�XQ�FRQVHLO�J}Q}WLTXH�DGDSW}�HW�XQH�SULVH�HQ�FKDUJH
RULHQW}H�
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0DULH�3LHUUH�$XGUH]HW

���������3UmYDOHQFH�GHV�DQmYU\VPHV�LQWUDFUiQLHQV�GmWHFWmV�GDQV�OD�3RO\N\VWRVH�5mQDOH�$XWRVRPLTXH�'RPLQDQWH��3.5$'��FKH]
�����SDWLHQWV�LVVXV�GH�OD�FRKRUWH�*HQN\VW�

$XWHXUV��

6LULDQH�/()(95(������0DULH�3LHUUH�$8'5(=(7������-HDQ�0LFKHO�+$/,0,������&}FLOH�9,*1($8������(ULF�5(1$8',1($8������)UDQFN�%5,'28;������-HDQ
)UDQ{RLV�$8*8672������&KULVWRSKH�&+$5$66(������3DVFDOH�6,2+$1������&ODXGH�)(5(&������<DQQLFN�/(�0(85�������(PLOLH�&251(&�/(�*$//�����

���1}SKURORJLH�HW�7UDQVSODQWDWLRQ�U}QDOH��&+58�%5(67��%UHVW��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+58�%5(67��%5(67��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+8�7RXUV��72856��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+58�5(11(6��5(11(6��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��+�SLWDO�*}Q}UDO��6DLQW�0DOR��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+58�32,7,(56��32,7,(56��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+8�$QJHUV��$1*(56��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+�67�%5,(8&��6$,17�%5,(8&��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+�GH�&RUQRXDLOOH��48,03(5��)UDQFH
����1}SKURORJLH��&+58�%5(67��%5(67��)UDQFH

0RWV�FOHIV���$'3.'��$Q}YULVPHV�

5mVXPm��

,QWURGXFWLRQ

/HV�DQ}YULVPHV�LQWUDFUxQLHQV��$,&��UHSU}VHQWHQW�OD�FRPSOLFDWLRQ�OD�SOXV�V}Y|UH�GH�OD�3.5$'�HW�VRQW���IRLV�SOXV�IU}TXHQWV�TXH�GDQV�OD�SRSXODWLRQ
J}Q}UDOH��$�O KHXUH�DFWXHOOH��PDOJU}�XQH�DJU}JDWLRQ�GH�FDV�DX�VHLQ�GH�IDPLOOHV��DXFXQ�IDFWHXU�J}Q}WLTXH�GH�SU}GLVSRVLWLRQ�Q D�}W}�LGHQWL®}��1RWUH
REMHFWLI �HVW �GH �U}}YDOXHU �OD �SU}YDOHQFH �GHV �$,& �G}WHFW}V �GDQV �XQH �FRKRUWH �HQ �SRSXODWLRQ� �G DQDO\VHU �O LQ¯XHQFH �GH �OD �PXWDWLRQ �FDXVDOH �HW �GHV
IDFWHXUV�DVVRFL}V�v�OHXU�VXUYHQXH�

0DWmULHOV�HW�0mWKRGHV

7RXV�OHV�SDWLHQWV�DGXOWHV�DWWHLQWV�GH�3.5$'�LVVXV�GH����FHQWUHV�GH�OD�FRKRUWH�*(1.<67�RQW�}W}�LQFOXV�GX��HUMDQYLHU������DX���MXLQ�������/HV�GRQQ}HV
FOLQLTXHV �DX �PRPHQW �GH �O $,& �HW �OHV �FDUDFW}ULVWLTXHV �GH �FHV �GHUQLHUV �RQW �}W} �UHFXHLOOLHV �GDQV �OHV �GL}UHQWV �FHQWUHV� �/ DQDO\VH �GHV
J|QHV �3.'� �HW �3.'� �}WDLW �U}DOLV}H �SDU �V}TXHQ{DJH �6DQJHU �RX �SDU �V}TXHQ{DJH �FLEO} �GH �QRXYHOOH �J}Q}UDWLRQ�

5mVXOWDWV�

�����SDWLHQWV�LVVXV�GH������IDPLOOHV�RQW�}W}�LQFOXV�������KRPPHV��xJH�P}GLDQ�GH������DQV���/ DQDO\VH�J}Q}WLTXH�}WDLW�FRPSO|WH�SRXU�����
SDWLHQWV��8Q�DQW}F}GHQW�G $,&�}WDLW�SU}VHQW�FKH]�����SDWLHQWV��������������,&�������������������IDPLOOHV���/ xJH�P}GLDQ�DX�SUHPLHU�GLDJQRVWLF�}WDLW
GH����DQV����������FRPSDUDEOH�GDQV�OHV���JURXSHV�J}Q}WLTXHV��/ xJH�P}GLDQ�GH�UXSWXUH�}WDLW�GH������DQV���������VLPLODLUH�GDQV�OHV���JURXSHV��
$XFXQ�FDV�G $,&�Q }WDLW�G}FULW�SRXU�OHV�SDWLHQWV�DYHF�XQH�PXWDWLRQ�GH�*$1$%RX�'1$-%����/HV�$,&�}WDLHQW�PDMRULWDLUHPHQW�VDFFXODLUHV��DQW}ULHXUV�
GH�SHWLWH�WDLOOH�HW�PXOWLSOHV�GDQV�����GHV�FDV��/D�SUREDELOLW}�FXPXO}H�GH�GLDJQRVWLF�G XQ�$,&�}WDLW�UHVSHFWLYHPHQW�GH������������HW������v�������
HW����DQV��/D�SUREDELOLW}�FXPXO}H�GH�GLDJQRVWLF�G XQ�$,&�URPSX�}WDLW��HOOH��LQI}ULHXUH�v�����/D�SUREDELOLW}�FXPXO}H�GH�GLDJQRVWLF�G XQ�$,&�}WDLW�SOXV
LPSRUWDQWH�GDQV�OH�JURXSH�3.'�SDU�UDSSRUW�DX�JURXSH�3.'�����FRQWUH����v����DQV�������FRQWUH������v����DQV��S �������VDQV�LQ¯XHQFH�GX�W\SH
RX�GH�OD�ORFDOLVDWLRQ�GH�OD�PXWDWLRQ�OH�ORQJ�GX�J|QH�3.'���/D�SUREDELOLW}�FXPXO}H�GH�GLDJQRVWLF�G XQ�$,&�URPSX�}WDLW�}JDOHPHQW�VXS}ULHXUH�GDQV�OH
JURXSH�3.'��S ��������/HV�IDFWHXUV�LQG}SHQGDQWV�DVVRFL}V�v�OD�VXUYHQXH�G XQ�$,&�}WDLHQW���O K\SHUWHQVLRQ�DUW}ULHOOH�SU}FRFH��OH�J}QRW\SH�3.'�HW
O KLVWRLUH�IDPLOLDOH�SRVLWLYH���/H�IDFWHXU�GH�ULVTXH�SULQFLSDO�}WDLW�O KLVWRLUH�IDPLOLDOH�TXHOTXH�VRLW�OH�GHJU}�GH�SDUHQW}��&H�ULVTXH�}WDLW�PD[LPDO�DX
SUHPLHU�GHJU}��25������,&����������������

&RQFOXVLRQ

/D�SU}YDOHQFH�GHV�$,&�GDQV�QRWUH�FRKRUWH�HVW�GH��������SOXV�IDLEOH�TXH�GDQV�OHV�SU}F}GHQWHV�}WXGHV�PDLV�}YDOX}H�DX�VHLQ�G XQH�FRKRUWH�HQ
SRSXODWLRQ�DYHF�DSSOLFDWLRQ�GHV�UHFRPPDQGDWLRQV�DFWXHOOHV�GH�G}SLVWDJH��/H�J|QH�3.'�VHPEOH�MRXHU�XQ�U�OH�GDQV�OD�VXUYHQXH�G XQ�$,&�URPSX�RX
QRQ� �PDLV �QRXV �QH �UHWURXYRQV �SDV �G LQ¯XHQFH �GX �W\SH �RX �GH �OD �ORFDOLVDWLRQ �GH �OD �PXWDWLRQ� �/H �IDFWHXU �GH �ULVTXH �PDMHXU �HVW �O H[LVWHQFH �G XQ
DQW}F}GHQW�IDPLOLDO��&H�ULVTXH�HVW�PD[LPDO�DX�SUHPLHU�GHJU}�VXJJ}UDQW�OH�U�OH�GH�J|QHV�PRGL®FDWHXUV�TXL�UHVWHQW�v�LGHQWL®HU�
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)UDQeRLV�3HWLW

���������*mQRW\SDJH�GX�F\WRFKURPH��$��GDQV�OxLFWlUH�QmRQDWDO�LQWHQVH�HW�RX�SURORQJm

$XWHXUV��

&ODUD�%$57+(/(0<������)U}G}ULF�3$5,627������3KLOLSSH�/DEUXQH������)UDQ{RLV�3(7,7����

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$QWRLQH�%}FO|UH��&/$0$57��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�K}U}GLWDLUHV�GX�P}WDEROLVPH�K}SDWLTXH��VHUYLFH�GH�S}GLDWULH��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH

0RWV�FOHIV���&<3�$���LFW|UH�Q}RQDWDO��ELOLUXELQH��T3&5

5mVXPm��

,QWURGXFWLRQ��

3OXV�GH�����GHV�QRXYHDX[�Q}V�RQW�XQH�K\SHUELOLUXELQ}PLH�WUDQVLWRLUH�GXUDQW�OHXUV�SUHPLHUV�MRXUV�GH�YLH��'DQV�����GHV�FDV��O K\SHUELOLUXELQ}PLH�HVW
DQRUPDOHPHQW�LQWHQVH�HW�RX�SURORQJ}H�HW�SHXW�HQWUDLQHU�GH�JUDYHV�V}TXHOOHV�QHXURORJLTXHV�

&KH]�OHV�QRXYHDX[�Q}V��OH�FKDQJHPHQW�EUXWDO�GH�OD�VRXUFH�G R[\J}QDWLRQ��SDVVDJH�GX�SODFHQWD�v�O DWPRVSK|UH��FDXVH�XQ�VWUHVV�R[\GDWLI�HW�XQH
K}PRO\VH�SURYRTXDQW�XQH�K\SHUELOLUXELQ}PLH��&HW�LFW|UH�SK\VLRORJLTXH�HVW�DXVVL�FDXV}�SDU�O DFWLYLW}�U}GXLWH�G 8*7�$��v�OD�QDLVVDQFH��PDLV�OD
SK\VLRSDWKRORJLH�GHV�LFW|UHV�SURORQJ}V�UHVWH�SRXU�OH�PRPHQW�PDO�FRQQXH�

'DQV�OH�F\FOH�G R[\GR�U}GXFWLRQ�GH�OD�ELOLUXELQH��SOXVLHXUV�}WXGHV�RQW�PRQWU}�TXH�OH�F\WRFKURPH��$���&<3�$���MRXDLW�OH�U�OH�G R[\GDQW�GH�OD
ELOLUXELQH�QRQ�FRQMXJX}H�HQ�ELOLYHUGLQH�

/H�EXW�GH�FH�WUDYDLO�}WDLW�GH�UHFKHUFKHU�SOXVLHXUV�YDULDQWV�FRQQXV�GDQV�&<3�$��FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQ�LFW|UH�Q}RQDWDO�SURORQJ}�HW�RX
SDUWLFXOL|UHPHQW�LQWHQVH�D®Q�G }WDEOLU�XQ�OLHQ�}YHQWXHO�HQWUH�OD�SU}VHQFH�G XQ�RX�SOXVLHXUV�GH�FHV�YDULDQWV�HW�OHV�LFW|UHV�SURORQJ}V�

0DW}ULHOV�HW�P}WKRGHV��

���QRXYHDX[�Q}V�SU}VHQWDQW�XQ�LFW|UH�LQWHQVH���!�v�����jPRO�/��HW�RX�SURORQJ}���!����MRXUV��VDQV�DQRPDOLH�GDQV�OH�J|QH�8*7�$��RQW�}W}�LQFOXV�

/H�SURPRWHXU�GX�J|QH�&<3�$��D�}W}�DQDO\V}�SDU�V}TXHQ{DJH�6DQJHU��/HV�DXWUHV�YDULDQWV�FRQQXV�RQW�}W}�DQDO\V}V�SDU�3&5�QLFK}H�SXLV�3&5
TXDQWLWDWLYH�

5}VXOWDWV��

/H�V}TXHQ{DJH�GX�SURPRWHXU�Q D�SDV�PLV�HQ�}YLGHQFH�GH�YDULDQWV�SRXYDQW�LQGXLUH�XQH�GLPLQXWLRQ�GH�O H[SUHVVLRQ�GX�J|QH�&<3�$���6HXOV�TXHOTXHV
SRO\PRUSKLVPHV�G}Mv�U}I}UHQF}V�RQW�}W}�UHWURXY}V�FKH]�FHUWDLQV�SDWLHQWV�

��SDWLHQWV�VXU����}WDLHQW�K}W}UR]\JRWHV�SRXU�OH�YDULDQW�&<3�$�����/HV�YDULDQWV�&<3�$���������������HW����Q RQW�}W}�UHWURXY}V�FKH]�DXFXQ
SDWLHQW�

'LVFXVVLRQ��

/ DEVHQFH�GH�YDULDQWV�SDWKRJ|QHV�GDQV�OH�SURPRWHXU�SHUPHW�G }FDUWHU�O K\SRWK|VH�G XQH�DQRPDOLH�GH�WUDQVFULSWLRQ�GX�J|QH�&<3�$��v�O RULJLQH�GH
O LFW|UH�LQWHQVH�HW�RX�SURORQJ}�FKH]�FHV�QRXYHDX[�Q}V�

$XFXQ�GHV�YDULDQWV�UHFKHUFK}V�VHPEOH�SRXYRLU�H[SOLTXHU�O LFW|UH�Q}RQDWDO�UHWURXY}�FKH]�OHV�SDWLHQWV�}WXGL}V��,O�IDXW�FHSHQGDQW�SUHQGUH�HQ�FRPSWH�OH
IDLW�TXH�OD�IU}TXHQFH�GH�FHUWDLQV�YDULDQWV�GL|UH�HQ�IRQFWLRQ�GHV�HWKQLHV��FH�TXL�SRXUUDLW�H[SOLTXHU�O DEVHQFH�GHV�YDULDQWV�&<3�$��������HW���
FKH]�OHV�SDWLHQWV�}WXGL}V�

&HWWH�}WXGH�GHYUD�~WUH�SRXUVXLYLH�SDU�OD�UHFKHUFKH�G DXWUHV�YDULDQWV�FRQQXV�GDQV�&<3�$��SRXU�SRXYRLU�FRQFOXUH�VXU�XQ�OLHQ�GH�FDXVDOLW}�RX�QRQ��(Q
HHW��OD�YDULDELOLW}�LQWHU�LQGLYLGXHOOH�GHV�YDULDQWV�GH�&<3�$��SHXW�LPSDFWHU�OH�P}WDEROLVPH�GH�VHV�VXEVWUDWV�GH�PDQL|UH�GL}UHQWH�FRPPH�OH�PRQWUH
OHV�QRPEUHXVHV�}WXGHV�VXU�OD�QLFRWLQH�RX�OD�FRXPDGLQH�
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ODPLVVH�0$16285�+(1',/,

���������$'.��XQH�FDXVH�LQDWWHQGXH�GxDQmPLH�PDFURF\WDLUH�FRQVWLWXWLRQQHOOH�GH�OxDGXOWH

$XWHXUV��

/DPLVVH�0$16285�+(1',/,������$QQH�&ODLUH�%26&+$7������6\OYLD�6$148(5������&KULVWLQH�*$0(,52������$EGHOUD]DN�$,66$7������6W}SKDQH
0287(5($8������&}FLOH�$8%581������,VDEHOOH�526$�+(=2'(������%HQR�W�)81$/27������)U}G}ULF�*$/$&7(526����

���'}SDUWHPHQW�GH�J}Q}WLTXH��$3+3�+(15,�021'25��&5(7(,/��)UDQFH
���/DERUDWRLUH�GH�ELRFKLPLH�P}WDERORPLTXH�HW�SURW}RPLTXH��+�SLWDO�1HFNHU�HQIDQWV�PDODGHV��3$5,6��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH��+�SLWDO�+HQUL�0RQGRU���$3+3��&5(7(,/��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��$3+3�+(15,�021'25��&5(7(,/��)UDQFH
���8QLW}�GHV�PDODGLHV�J}Q}WLTXHV�GX�JOREXOH�URXJH��+�SLWDO�+HQUL�0RQGRU���$3+3��&5(7(,/��)UDQFH
���6HUYLFH�G
K}SDWR�JDVWURHQW}URORJLH��&HQWUH�+RVSLWDOLHU�,QWHUFRPPXQDO�GH�&U}WHLO��&5(7(,/��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�V\QGURPHV�GU}SDQRF\WDLUHV�PDMHXUV��$3+3�+(15,�021'25��&5(7(,/��)UDQFH

0RWV�FOHIV���DQ}PLH��PDFURF\WDLUH��GLDJQRVWLF��J}Q}WLTXH��6+'

5mVXPm��

,QWURGXFWLRQ���$'.�FRGH�SRXU�O DG}QRVLQH�NLQDVH��HQ]\PH�FO}�GX�P}WDEROLVPH�GHV�EDVHV�SXULTXHV�HW�GH�OD�P}WKLRQLQH��TXL�WUDQVIRUPH�O DG}QRVLQH�HQ
$03��(OOH�HVW�SU}VHQWH�GDQV�GH�QRPEUHX[�WLVVXV�GRQW�OH�WLVVX�K}PDWRSR�}WLTXH��'HV�PXWDWLRQV�ELDOO}OLTXHV�GX�J|QH�$'.�VRQW�G}FULWHV�GDQV�OH
V\QGURPH�G K\SHUP}WKLRQLQ}PLH�SDU�G}®FLW�HQ�DG}QRVLQH�NLQDVH��OHTXHO�DVVRFLH�GH�PDQL|UH�FRQVWDQWH�XQ�UHWDUG�GX�G}YHORSSHPHQW�QHXURORJLTXH
LPSRUWDQW�HW�XQH�G\VPRUSKLH��' DXWUHV�VLJQHV�FRPPH�O LFW|UH�Q}RQDWDO��O DWWHLQWH�K}SDWLTXH��OD�SHWLWH�WDLOOH�RX�O DQ}PLH�P}JDOREODVWLTXH�VRQW�DX
VHFRQG�SODQ�

0DW}ULHO�HW�P}WKRGHV���/ $'1�D�}W}�H[WUDLW�GX�VDQJ�('7$�SDU�WHFKQLTXH�)OH[LJHQH��4LDJHQ��HW�GH�EXOEHV�FDSLOODLUHV�VXU�DXWRPDWH�0D[ZHOO�56&
�3URPHJD���/H�V}TXHQ{DJH�KDXW�G}ELW��6+'��D�XWLOLV}�XQH�FDSWXUH�H[RPLTXH��0HGH[RPH��5RFKH��VXLYLH�G XQ�V}TXHQ{DJH�VXU�1H[WVHT�����,OOXPLQD��
/ DQDO\VH�ELRLQIRUPDWLTXH�D�}W}�U}DOLV}H�YLD�XQ�SLSHOLQH�%:$�*$7.�e�EHVW�SUDFWLFHV�l�HW�O LQWHUSU}WDWLRQ�D�}W}�IDLWH�v�O DLGH�GX�ORJLFLHO�,9$��,QJHQXLW\
YDULDQW�DQDO\]HU��4LDJHQ��VXU�OD�EDVH�G XQH�OLVWH�GH�J|QHV�FRGDQW�SRXU�OH�SURW}RPH�GX�JOREXOH�URXJH�

5}VXOWDWV���0PH�&������DQV��SU}VHQWH�GHSXLV�SOXV�GH����DQV�XQH�DQ}PLH�PDFURF\WDLUH�PXOWL�H[SORU}H��QRQ�}WLTXHW}H��DYHF�VXUFKDUJH�HQ�IHU�HW�VDQV
KLVWRLUH �IDPLOLDOH �G DQ}PLH� �/ DQDO\VH �SDU �6+' �QRXV �D �SHUPLV �G LGHQWL®HU �XQH �YDULDWLRQ �GDQV �OH �J|QH �$'. �v �O }WDW �KRPR]\JRWH ��
F�����&!7��S�$UJ���&\V���JQRP$'���0$)����������SDV�G KRPR]\JRWHV���&$''�VFRUH��������(OOH�D�}W}�FRQ®UP}H�SDU�V}TXHQ{DJH�6DQJHU�VXU�OH�VDQJ
HW�OHV�EXOEHV�FDSLOODLUHV��&HWWH�YDULDWLRQ�HVW�VLWX}H�GDQV�OD�SDUWLH�&�WHUPLQDOH�GH�O HQ]\PH��v�SUR[LPLW}�LPP}GLDWH�G XQ�GHV�VLWHV�GH�®[DWLRQ�GH�O $73�
/D�U}DQDO\VH�GX�GRVVLHU�FOLQLTXH�HW�O LQWHUURJDWRLUH�D�SRVWHULRUL�GH�OD�SDWLHQWH�RQW�SHUPLV�GH�UHOHYHU�GHV�DQW}F}GHQWV�GH�GL°FXOW}V�G DSSUHQWLVVDJH
�DUU~W�SU}FRFH�GH�VFRODULW}��HW�GH�QRWHU�OD�SU}VHQFH�G XQH�VW}DWRVH�K}SDWLTXH�QRQ�DOFRROLTXH��G XQ�GLDE|WH�GH�W\SH����G XQH�+7$��G XQ�V\QGURPH�VHF�
GH�OLWKLDVHV�XULQDLUHV�HW�G XQH�VXUGLW}�QHXURVHQVRULHOOH��VDQV�G\VPRUSKLH�IDFLDOH�QL�PLFURF}SKDOLH��/HV�GRVDJHV�GH�QXFO}RWLGHV�LQWUD�}U\WKURF\WDLUHV
FKH]�OD�SDWLHQWH�RQW�PRQWU}�XQH�DXJPHQWDWLRQ�G DG}QRVLQH�DVVRFL}H�v�XQH�GLPLQXWLRQ�G $03�HW�G $'3��HQ�IDYHXU�G XQH�SHUWH�GH�IRQFWLRQ�GH
O HQ]\PH�

&RQFOXVLRQV���/HV�PXWDWLRQV�G $'.�SRXUUDLHQW�FRQVWLWXHU�XQH�QRXYHOOH�FDXVH�G DQ}PLH�PDFURF\WDLUH�FRQVWLWXWLRQQHOOH�GH�O DGXOWH��GH�WUDQVPLVVLRQ
DXWRVRPLTXH�U}FHVVLYH� �VHFRQGDLUH�v�OD�GLPLQXWLRQ�G $03�HW�G $73�}U\WKURF\WDLUHV� �,O �HVW �SRVVLEOH�TXH�OD�VW}DWRVH�K}SDWLTXH� �OH�UHWDUG�GHV
DFTXLVLWLRQV�HW �OD �VXUGLW}�QHXURVHQVRULHOOH �VRLHQW�}JDOHPHQW�OL}HV�DX�G}®FLW �HQ�$'.�FKH]�OD�SDWLHQWH� �&H�FDV�FRQVWLWXH�OD�SUHPL|UH�GHVFULSWLRQ�GH
PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GX�J|QH�$'.�VDQV�DWWHLQWH�QHXURORJLTXH�LPSRUWDQWH�QL�G\VPRUSKLH�IDFLDOH�

�



0$/$',(�'(6�25*$1(6�6(1625,(/6 &RULQQH�%$8'2,1

���������,GHQWLzFDWLRQ�SDU�1*6�GxXQH�LVRGLVRPLH�SDWHUQHOOH�GX�FKURPRVRPH���h�OxRULJLQH�GxXQH�VXUGLWm�ELODWmUDOH�SURIRQGH�FKH]
XQ�MHXQH�SDWLHQW

$XWHXUV��

&RULQQH�%$8'2,1������&KULVWHO�9$&+(������GDYLG�%$8;������0}ORG\�02&/<1������9DO}ULH�)$8*(5(������9DO}ULH�3(//(7,(5������+}O|QH�'2//)86�����
0LFKHO�.2(1,*������$QQH�)UDQ{RLVH�528;����

���ODERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�GH�0RQWSHOOLHU��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���,VRGLVRPLH��'83��1*6��VXUGLW}��GLDJQRVWLF

5mVXPm��

1RXV�G}FULYRQV�LFL�OH�FDV�G XQ�MHXQH�SDWLHQW�SU}VHQWDQW�XQH�VXUGLW}�QHXURVHQVRULHOOH�ELODW}UDOH�SURIRQGH�SRXU�TXL�QRXV�DYRQV�U}DOLV}�XQ�GLDJQRVWLF
PRO}FXODLUH�SDU�1*6�VXU�XQ�SDQHO�GH����J|QHV�LPSOLTX}V�GDQV�OHV�VXUGLW}V�QRQ�V\QGURPLTXHV�

/ DQDO\VH�GHV�U}VXOWDWV�D�PLV�HQ�}YLGHQFH�O DOW}UDWLRQ�G }SLVVDJH�F������*!$�v�O }WDW�KRPR]\JRWH�RX�K}PL]\JRWH�GDQV�OH�J|QH�272)��J|QH�LPSOLTX}
GDQV�OHV�VXUGLW}V�GH�WUDQVPLVVLRQ�U}FHVVLYH�

/D �V}JU}JDWLRQ �IDPLOLDOH �GH �FHWWH �YDULDWLRQ �SDWKRJ|QH �D �HQVXLWH �}W} �HHFWX}H �VXU �O $'1 �GHV �SDUHQWV �HW �D �U}Y}O} �TXH �VHXO �OH �S|UH �}WDLW �SRUWHXU
K}W}UR]\JRWH �GH �O DOO|OH �PXW}� �VXJJ}UDQW �OD �SU}VHQFH �FKH] �VRQ �®OV �G XQH �JUDQGH �G}O}WLRQ �HQ �WUDQV� �/D �SU}VHQFH �G XQ �WHO �JUDQG �U}DUUDQJHPHQW �D
FHSHQGDQW�SX�~WUH�H[FOXH�SDU�O DQDO\VH�FKH]�OH�SDWLHQW�GHV�SURIRQGHXUV�GH�OHFWXUH�1*6�UHODWLYHV�REWHQXHV�v�SDUWLU�GHV�GRQQ}HV�GH�O HQVHPEOH�GX
UXQ�

&HV�U}VXOWDWV�SRXYDQW�~WUH�FRPSDWLEOHV�DYHF�XQH�LVRGLVRPLH�SDWHUQHOOH��QRXV�DYRQV�}WXGL}���PDUTXHXUV�PLFURVDWHOOLWHV�DX�ORFXV�')1%���272)��HW
DLQVL�SX�FRQ®UPHU�FKH]�OH�SDWLHQW�XQH�DEVHQFH�G DOO|OH�PDWHUQHO�HW�OD�SU}VHQFH�GH�GHX[�FRSLHV�GH�O DOO|OH�SDWHUQHO�

$®Q �GH �FRQQD�WUH �O }WHQGXH �GH �FHWWH �GLVRPLH �GX �FKURPRVRPH ��� �QRXV �DYRQV �HQVXLWH �DQDO\V} �OHV �U}VXOWDWV �1*6 �GHV �QHXI �J|QHV �GH �QRWUH �SDQHO
SRVLWLRQQ}V�VXU�FH�FKURPRVRPH��FH�TXL�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�XQH�KRPR]\JRWLH�GH�WRXV�OHV�619V�LGHQWL®}V�GDQV�FKDFXQ�GHV�J|QHV�HW�GH
FRQ®UPHU�O DEVHQFH�G DOO|OH�PDWHUQHO�SDU�SHUWH�G K}W}UR]\JRWLH�

/ HQVHPEOH�GHV�U}VXOWDWV�REWHQXV�ORUV�GH�O DQDO\VH�GH�FHWWH�IDPLOOH�D�SHUPLV�G LGHQWL®HU�FKH]�OH�SDWLHQW�OD�SU}VHQFH�G XQH�LVRGLVRPLH�SDWHUQHOOH�GX
FKURPRVRPH���FRXYUDQW�DX�PRLQV�OD�U}JLRQ�FRPSULVH�HQWUH��S������J|QH�272)��HW��T������J|QH�6$*���VRLW�����GX�FKURPRVRPH�

$�FH�MRXU��GH�WU|V�UDUHV�FDV�G LVRGLVRPLH�XQLSDUHQWDOH��'83��GX�FKURPRVRPH���RQW�}W}�UDSSRUW}V��/ }WXGH�SU}VHQW}H�LFL�HVW��v�QRWUH�FRQQDLVVDQFH��OH
SUHPLHU�H[HPSOH�GH�'83�GX�FKURPRVRPH���HQWUDLQDQW�O DSSDULWLRQ�G XQH�G}®FLHQFH�DXGLWLYH�SURIRQGH�

�

3LlFH�MRLQWH���$EVWUDFW�&R&R�$)�R°FLHO��������GRF[
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0gORGLH�0RFO\Q

���������'LDJQRVWLF�PROmFXODLUH�GHV�VXUGLWmV�JmQmWLTXHV���ELODQ�GH���DQQmHV

$XWHXUV��

0}ORG\�02&/<1������&KULVWHO�9$&+(������'DYLG�%$8;������&RULQQH�%$8'2,1������&DWKHULQH�%/$1&+(7������0DUMRODLQH�:,//(06������9DO}ULH�)$8*(5(
�����5HQDXG�7285$,1(������%HUWUDQG�,6,'25������'HOSKLQH�'83,1�'(*8,1(������/DHWLWLD�/$0%(57������0LFKHO�.2(1,*���������$QQH�)UDQ{RLVH�528;����
��

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8��02173(//,(5��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+58�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+58��02173(//,(5��)UDQFH
���RSKWDOPRORJLH��&+8��0RQWSHOOLHU��)UDQFH
���J}Q}WLTXH�P}GLFDOH��&+8��6DLQW�(WLHQQH��)UDQFH
���J}Q}WLTXH�P}GLFDOH��&+8��1DQWHV��)UDQFH
���J}Q}WLTXH�P}GLFDOH��&+8��7RXORXVH��)UDQFH
���1HRQDWDORJLH��&+8��1DQF\��)UDQFH
���J}Q}WLTXH�GH�PDODGLHV�UDUHV��/*05��($������8QLYHUVLW}��02173(//,(5��)UDQFH

0RWV�FOHIV���VXUGLW}V��GLDJQRVWLF�PRO}FXODLUH��1*6��6\QGURPH�GH�8VKHU

5mVXPm��

$YHF�XQH�}WLRORJLH�J}Q}WLTXH�SU}GRPLQDQWH��OD�VXUGLW}�GH�O HQIDQW�HVW�OH�G}®FLW�QHXURVHQVRULHO�OH�SOXV�IU}TXHQW��HW�HVW�GDQV�OD�JUDQGH�PDMRULW}�GHV
FDV�QRQ�V\QGURPLTXH��16+/���'DQV�FH�FDGUH��QRWUH�ODERUDWRLUH�D�PLV�HQ�SODFH�XQ�GLDJQRVWLF�PRO}FXODLUH�H[KDXVWLI�GHV�16+/�FRPSRUWDQW�XQH
DQDO\VH�LQLWLDOH�DX�ORFXV�')1%���J|QH�*-%��HW�G}O}WLRQV�*-%����VXLYL�SRXU�OHV�FDV�QRQ�U}VROXV�G XQH�DQDO\VH�1*6�VXU�XQ�SDQHO�GH����J|QHV�16+/�HW
���J|QHV�8VKHU��/ XWLOLVDWLRQ�GH�GHX[�SLSHOLQHV�FRXSO}V�v�OD�EDVH�GH�GRQQ}HV�LQWHUQH�SHUPHWWHQW�GH�SULRULVHU�OHV�YDULDQWV�G LQW}U~W�TXL�VRQW�HQVXLWH
YDOLG}V�SDU�V}TXHQ{DJH�6DQJHU�FKH]�OH�FDV�LQGH[�HW�UHFKHUFK}V�FKH]�OHV�DSSDUHQW}V�VL�SRVVLEOH��'DQV�FHUWDLQV�FDV��FHWWH�VWUDW}JLH�G }WXGH�GRLW�~WUH
FRPSO}W}H �SDU �OD �PLVH �HQ �SODFH �G DQDO\VHV �VS}FL®TXHV �D®Q �G }YDOXHU �O HHW �G XQ �YDULDQW �VXU �OH �P}FDQLVPH�G }SLVVDJH ��PLQLJ|QHV� �RX �YDOLGHU �OD
SU}VHQFH�G XQ�JUDQG�U}DUUDQJHPHQW��&*+�RX�4036)�� �(Q®Q� �SRXU�OHV�SDWLHQWV�SU}VHQWDQW �XQH�VXUGLW}�O}J|UH�v�PR\HQQH�VDQV�J}QRW\SH�PRUELGH
LGHQWL®}� �XQH �DQDO\VH �YLVXHOOH �GHV �GRQQ}HV �1*6 �GDQV �,*9 ��,QWHJUDWLYH �*HQRPH �9LHZHU� �HVW �}JDOHPHQW �U}DOLV}H �D®Q �GH �G}WHFWHU �G }YHQWXHOOHV
YDULDWLRQV�QXFO}RWLGLTXHV�GX�J|QH�675&�PDVTX}HV�SDU�OD�SU}VHQFH�GH�VRQ�SVHXGRJ|QH�

�

1RXV�SU}VHQWRQV�LFL�OH�ELODQ�GH�FH�GLDJQRVWLF�PRO}FXODLUH�}WDEOL�VXU�XQH�S}ULRGH�GH�TXDWUH�DQV�SHQGDQW�OHVTXHOV�����SDWLHQWV�DWWHLQWV�GH�VXUGLW}�QRQ�
V\QGURPLTXH�RQW�}W}�DQDO\V}V��/ DSSURFKH�G}YHORSS}H�GDQV�QRWUH�ODERUDWRLUH�QRXV�D�DLQVL�SHUPLV�GH�G}WHUPLQHU�O RULJLQH�GH�OD�VXUGLW}�SRXU������
GHV�SDWLHQWV�DQDO\V}V��SDUPL�OHVTXHOV�������VRQW�GXV�v�GHV�DOW}UDWLRQV�DX�ORFXV�')1%���'DQV�OHV�DXWUHV�J}QRW\SHV�LGHQWL®}V��RQ�QRWH�O LPSOLFDWLRQ
PDMRULWDLUH�GX�J|QH�675&�������SXLV�RQ�UHWURXYH�OHV�J|QHV�7(&7$���������0<2�$���������0<2��$���������86+�$��������HW�272)���������3DU
DLOOHXUV��SRXU�������GHV�SDWLHQWV�GH�QRWUH�FRKRUWH�FKH]�TXL�XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�}WDLW�VXVSHFW}H��XQH�VHXOH�PXWDWLRQ�D�}W}
LGHQWL®}H��&HV�FDV�SHXYHQW�~WUH�OH�UH¯HW�GH�OD�IU}TXHQFH�G K}W}UR]\JRWLH�GH�OD�SRSXODWLRQ�FRPPH�GDQV�OH�FDV�GX�J|QH�*-%��RX�PHWWUH�HQ�H[HUJXH�OD
VXVSLFLRQ�G XQ�}Y|QHPHQW�PXWDWLRQQHO�HQFRUH�LQFRQQX�FRPPH�GDQV�OH�FDV�GX�J|QH�6/&��$��

�

&H �ELODQ� �U}DOLV} �v �SDUWLU �GHV �GRQQ}HV �PRO}FXODLUHV �G XQH �JUDQGH �FRKRUWH� �FRQ®UPH�O LQW}U~W �G HHFWXHU �O }WXGH �UDSLGH �HW �SHX �FRXWHXVH �GX �ORFXV
')1%��DYDQW�G HQJDJHU�XQH�DQDO\VH�1*6��/H�V}TXHQ{DJH�GHV�J|QHV�GH�QRWUH�SDQHO�16+/�V DY|UH�~WUH�H°FDFH�HW�OHV�DQDO\VHV�FRPSO}PHQWDLUHV�RQW
G}PRQWU}�WRXWH�OHXU�LPSRUWDQFH�QRWDPPHQW�SRXU�O }WXGH�GX�J|QH�675&��/ DMRXW�GHV�J|QHV�8VKHU�QRXV�SHUPHW�GH�SRXYRLU�}WDEOLU�WU|V�W�W�XQ
GLDJQRVWLF�GH�V\QGURPH�GH�8VKHU��RX�G DOHUWHU�VXU�OH�SRVVLEOH�G}YHORSSHPHQW�G XQH�U}WLQLWH�SLJPHQWDLUH�SHUPHWWDQW�XQH�PHLOOHXUH�SULVH�HQ�FKDUJH
GHV�SDWLHQWV�HW�SURFXUHU�XQ�FRQVHLO�J}Q}WLTXH�DSSURSUL}��&HWWH�DQDO\VH�QH�VH�IDLW�WRXWHIRLV�TX DSU|V�O DFFRUG�GHV�FOLQLFLHQV�HW�GHV�SDWLHQWV��HW�OH
UHQGX�GH�U}VXOWDW�SHXW�VH�IDLUH�HQ�GHX[�WHPSV�



21&2*c1c7,48( +gOD�6$66,

���������0XWDWLRQV�GHV�JlQHV�,'+��HW�,'+��FKH]�GHV�SDWLHQWV�WXQLVLHQV�DWWHLQWV�GH�/$0��IUmTXHQFH��LPSDFW�FOLQLTXH�HW�SURQRVWLF

$XWHXUV��

$PDO�0(&+$$/������+}OD�6$66,������6DPLD�0(1,)������,QHV�6$)5$����

���/DERUDWRLUH�G
+}PDWRORJLH�0RO}FXODLUH�HW�&HOOXODLUH��,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH

0RWV�FOHIV���0XWDWLRQV�G ,'+��3URQRVWLF��6WUDWL®FDWLRQ��7UDLWHPHQW

5mVXPm��

&RQWH[WH��/D�OHXF}PLH�DLJX��P\}OR�GH��/$0��HVW�XQH�K}PRSDWKLH�PDOLJQH�K}W}URJ|QH��3OXVLHXUV�PDUTXHXUV�PRO}FXODLUHV�RQW�}W}�G}FULWV�SRXU�DLGHU
v�FODVVHU�OHV�SDWLHQWV�DWWHLQWV�GH�/$0�HQ�JURXSHV�v�ULVTXH��/HV�J|QHV�P}WDEROLTXHV�GH�O
LVRFLWUDWH�G}VK\GURJ}QDVH���HW����,'+�������FRGHQW�SRXU�GHV
HQ]\PHV�FDWDO\VDQW�OD�G}FDUER[\ODWLRQ�R[\GDQWH�GH�O
LVRFLWUDWH�HQ���F}WRJOXWDUDWH��/HV�PXWDWLRQV�G
,'+�SHXYHQW�~WUH�LPSOLTX}HV�GDQV�OH�SURQRVWLF
HW�GDQV�OH�SURWRFROH�WK}UDSHXWLTXH�GH�/$0��

0mWKRGHV��'DQV�OD�SU}VHQWH�}WXGH������SDWLHQWV�$0/�QRXYHOOHPHQW�GLDJQRVWLTX}V�RQW�}W}�DQDO\V}V��GLDJQRVWLTX}V�SRXU�OHV�PXWDWLRQV�,'+������HW
OHXUV�DVVRFLDWLRQV�DYHF�OHV�PDUTXHXUV�FOLQLTXHV��PRO}FXODLUHV��OH�SURQRVWLF�HW�OD�U}SRQVH�DX�WUDLWHPHQW��/HV�J|QHV�RQW�}W}�FULEO}V�SDU�3&5�HW
V}TXHQ{DJH�GLUHFW�

5mVXOWDWV��/D�SU}YDOHQFH�GHV�PXWDWLRQV�,'+������}WDLW�GH�����HW������UHVSHFWLYHPHQW��'DQV�,'+���QRXV�DYRQV�G}FULW�5����HW�UV�����������
DXWUHV�PXWDWLRQV��'DQV�,'+���QRXV�DYRQV�G}FULW�OH�5���4�HW���QRXYHOOHV�PXWDWLRQV�

/HV�PXWDWLRQV�GHV�J|QHV�,'+����}WDLHQW�SOXV�IU}TXHQWHV�FKH]�OHV�KRPPHV�DGXOWHV�SOXV�MHXQHV�

&HV�PXWDWLRQV�}WDLHQW�DVVRFL}HV�v�XQ�FDU\RW\SH�QRUPDO��DX[�VRXV�W\SHV�GH�)$%�0��HW�0���'H�SOXV��OHV�PXWDWLRQV�,'+����}WDLHQW�DVVRFL}HV�v�XQ
ULVTXH�}OHY}�G }FKHF�GX�WUDLWHPHQW�GH�FRQVROLGDWLRQ��/HV�PXWDWLRQV�,'+��}WDLHQW�DVVRFL}HV�v�XQH�SURJUHVVLRQ�SOXV�FRXUWH�HW�v�XQH�FRXUWH�VXUYLH�HQ
FRPSDUDLVRQ�DYHF�,'+��QRQ�PXW}��,'+������HQ�DVVRFLDWLRQ�DYHF�)/7��,7'�VHPEODLW�DHFWHU�OD�VXUYLH�

,'+�PXW�HQ�DVVRFLDWLRQ�DYHF�,'+�PXW�D�}W}�DVVRFL}�v�XQ�ULVTXH�}OHY}�GH�G}F|V�

�&RQFOXVLRQ��'DQV�O
HQVHPEOH������GHV�SDWLHQWV�DWWHLQWV�GH�/$0�GH�QRYR�RQW�VXEL�XQH�DOW}UDWLRQ�GHV�J|QHV�,'+��8QH�DVVRFLDWLRQ�VLJQL®FDWLYH�HQWUH
OH�SURQRVWLF�HW�OD�U}SRQVH�DX�WUDLWHPHQW�D�}W}�REVHUY}H��/HV�,'+�SHXYHQW�DYRLU�XQ�LPSDFW�G}IDYRUDEOH�VXU�OD�OHXF}PRJHQ|VH�FKH]�OHV�MHXQHV�DGXOWHV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 &ODLUH�%DU

���������([WHQVLRQ�GX�VSHFWUH�PXWDWLRQQHO�HW�SKmQRW\SLTXH�GH�OxHQFmSKDORSDWKLH�GmYHORSSHPHQWDOH�HW�mSLOHSWLTXH�SDU
PXWDWLRQ�GX�JlQH�.&1%�

$XWHXUV��

&ODLUH�%DU���������*LXOLD�%DUFLD���������0}ODQLH�-HQQHVVRQ������*ZHQDHO�/H�*X\DGHU���������$P\�6FKQHLGHU������&\ULO�0LJQRW���������*D}WDQ�/HVFD�����
�����0DUWLQR�0RQWRPROL�������%RULV�.HUHQ������$UQROG�0XQQLFK����������'LDQH�'RXPPDU�������$OH[DQGUD�$IHQMDU�������,VDEHOOH�0DUH\������0DULRQ
*HUDUG�������3DWULFN�%HUTXLQ�������'DYLG�*HQHYLHYH�������$QQH�'H�6DLQW�0DUWLQ�������6DOLPD�(O�&KHKDGHK�������-DPHO�&KHOO\�������$QQH�6RSKLH�/HEUH
������/\QHWWH�6DGOHLU�������5HQ]R�*XHUULQL�������,QJULG�6FKHHU������(GRU�.DEDVKL�������5LPD�1DEERXW���������

���5HIHUHQFH�FHQWUH�IRU�UDUH�HSLOHSVLHV��'HSDUWPHQW�RI�3HGLDWULF�1HXURORJ\��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���/DERUDWRU\�RI�7UDQVODWLRQDO�5HVHDUFK�)RU�1HXURORJLFDO�'LVRUGHUV��,16(50�805�������,PDJLQH�,QVWLWXWH��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULFV��$PHULFDQ�0HPRULDO�+RVSLWDO��5HLPV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
���($�������1(89$&2'�8QLW}�QHXURYDVFXODLUH�HW�WURXEOHV�FRJQLWLIV��8QLYHUVLW}�GH�3RLWLHUV��3�OH�%LRORJLH�6DQW}��3RLWLHUV��)UDQFH
���(SLOHSV\�5HVHDUFK�&HQWUH��'HSDUWPHQW�RI�0HGLFLQH��$XVWLQ�+HDOWK��7KH�8QLYHUVLW\�RI�0HOERXUQH��+HLGHOEHUJ��9LFWRULD��$XVWUDOLH
���'HSDUWHPHQW�GH�*HQHWLTXH�HW�GH�&\WRJHQHWLTXH��&HQWUH�GH�5HIHUHQFH�'H®FLHQFH�,QWHOOHFWXHOOH�GH�&DXVHV�5DUHV��*5&�830&�e'H®FLHQFH
,QWHOOHFWXHOOH�HW�$XWLVPHl��$3+3��+�SLWDO�3LWLH�6DOSHWULHUH��3DULV��)UDQFH
���,16(50��8�������&156�805�������6RUERQQH�8QLYHUVLWHV��830&�8QLY�3DULV����805�6�������,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�HSLQLHUH��SDULV�
)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����&HQWUH�GH�5HFKHUFKH�HQ�1HXURVFLHQFHV�GH�/\RQ��,16(50�8������805�&156�������8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����%URQ��)UDQFH
����3HGLDWULF�1HXURORJ\��1HXURJHQHWLFV�DQG�1HXURELRORJ\�8QLW�DQG�/DERUDWRULHV��1HXURVFLHQFH�'HSDUWPHQW��$�0H\HU�&KLOGUHQ
V�+RVSLWDO��8QLYHUVLW\
RI�)ORUHQFH��)ORUHQFH��,WDOLH
����,16(50�8������,PDJLQH�,QVWLWXWH��SDULV��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULF�1HXURORJ\��$3�+3��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��3DULV��)UDQFH
����'}SDUWHPHQW�GH�J}Q}WLTXH�HW�HPEU\RORJLH�P}GLFDOH��6RUERQQH�8QLYHUVLW}��*5&�Qg����SDWKRORJLHV�&RQJ}QLWDOHV�GX�&HUYHOHW�/HXFR'\VWURSKLHV�
&HQWUH�GH�5}I}UHQFH�G}®FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVHV�UDUHV��$3�+3��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��3DULV��)UDQFH
����&OLQLFDO�JHQHWLFV��&+8�&�WH�GH�1DFUH��&DHQ��)UDQFH
����6HUYLFH�GH�1HXURORJLH�3HGLDWULH��&+8�$PLHQV�3LFDUGLH��8QLYHUVLW}�GH�3LFDUGLH�-XOHV�9HUQH��$PLHQV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH�HW�GX�'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�5DUHV�HW�0}GHFLQH�3HUVRQQDOLV}H��&HQWUH�GH�U}I}UHQFH
PDODGLHV�UDUHV�DQRPDOLHV�GX�G}YHORSSHPHQW��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����'HSDUWPHQW�RI�3HGLDWULF�1HXURORJ\��6WUDVERXUJ�8QLYHUVLW\�+RVSLWDO��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��6WUDVERXUJ�8QLYHUVLW\�+RVSLWDO��6WUDVERXUJ��)UDQFH
����3�OH�GH�%LRORJLH��6HUYLFH�GH�*}Q}WLTXH��&+8�5HLPV��+�SLWDO�0DLVRQ�%ODQFKH��5HLPV��)UDQFH
����'HSDUWPHQW�RI�3DHGLDWULFV�DQG�&KLOG�+HDOWK��8QLYHUVLW\�RI�2WDJR��:HOOLQJWRQ��1RXYHOOH�=}ODQGH
����/DERUDWRU\�RI�7UDQVODWLRQDO�5HVHDUFK�)RU�1HXURORJLFDO�'LVRUGHUV��,16(50�805�������,PDJLQH�,QVWLWXWH��SDULV��)UDQFH
����5HIHUHQFH�FHQWUH�IRU�UDUH�HSLOHSVLHV��'HSDUWPHQW�RI�3HGLDWULF�1HXURORJ\��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH

0RWV�FOHIV���HQF}SKDORSDWKLH�G}YHORSSHPHQWDOH�HW�}SLOHSWLTXH���.&1%����FDQDORSDWKLH

5mVXPm��

,QWURGXFWLRQ�� �/HV�HQF}SKDORSDWKLHV �G}YHORSSHPHQWDOHV �HW �}SLOHSWLTXHV��('(� �G}VLJQHQW �XQ�JURXSH�K}W}URJ|QH�G }SLOHSVLHV �DYHF�WURXEOHV
QHXURG}YHORSSHPHQWDX[�DX�SURQRVWLF�G}IDYRUDEOH��(Q�������GHV�PXWDWLRQV�GDQV�OH�J|QH�.&1%��RQW�}W}�UDSSRUW}HV�FKH]�GHV�SDWLHQWV�DYHF�XQH�('(
SU}FRFH��.&1%��FRGH�SRXU�OD�VRXV�XQLW}�DOSKD�G XQ�FDQDO�SRWDVVLTXH�YROWDJH�G}SHQGDQW��.Y������ODUJHPHQW�H[SULP}�GDQV�OH�FHUYHDX�HW�HVVHQWLHO
GDQV�OD�U}JXODWLRQ�GH�O H[FLWDELOLW}�QHXURQDOH��/ REMHFWLI�GH�FH�WUDYDLO�}WDLW�GH�G}FULUH�OH�VSHFWUH�PXWDWLRQQHO�HW�SK}QRW\SLTXH�GH�O ('(�DYHF�PXWDWLRQ
GX�J|QH�.&1%��v�WUDYHUV�O }WXGH�G XQH�FRKRUWH�LQWHUQDWLRQDOH�GH�QRXYHDX[�SDWLHQWV�HW�G XQH�UHYXH�GH�OD�OLWW}UDWXUH��

0mWKRGHV �� �8QH�UHYXH�H[KDXVWLYH �GH�OD �OLWW}UDWXUH �HQWUH ������HW ������D �SHUPLV �G LGHQWL®HU ����SDWLHQWV �SRUWHXUV �GH����PXWDWLRQV �GDQV�.&1%��
*UxFH�DX�FHQWUH�GH�U}I}UHQFH�GHV�}SLOHSVLHV�UDUHV�HW�GH�VHV�FROODERUDWLRQV�HW�DYHF�O DLGH�GH�O DVVRFLDWLRQ�GHV�IDPLOOHV�.&1%��)UDQFH��QRXV�DYRQV
U}XQL�XQH�FRKRUWH�GH����QRXYHDX[�SDWLHQWV�SRUWHXUV�GH����PXWDWLRQV�QRQ�UDSSRUW}HV�GDQV�OD�OLWW}UDWXUH��1RXV�SU}VHQWRQV�OHV�GRQQ}HV�J}Q}WLTXHV�
FOLQLTXHV��((*�HW�,50�GH�FHV����SDWLHQWV�

5mVXOWDWV���������YDULDQWV�}WDLHQW�VLWX}V�GDQV�O H[RQ����&HV�YDULDQWV�LQFOXDLHQW����IDX[�VHQV����������QRQ�VHQV�������HW���G}FDODJHV�GX�FDGUH�GH
OHFWXUH�������'L[�YDULDQWV�}WDLHQW�U}FXUUHQWV��UHWURXY}V�FKH]���SDWLHQWV�RX�SOXV��/D�PDMRULW}�GHV�YDULDQWV�VRQW�VXUYHQXV�GH�QRYR�HW�}WDLHQW�ORFDOLV}V
DX�QLYHDX�GX�FDSWHXU�GH�WHQVLRQ��6���RX�GDQV�OH�SRUH�GH�OD�SURW}LQH��6��6����LGHQWL®}V�FRPPH�GH�SRWHQWLHOV�e�KRW�VSRWV�l�PXWDWLRQQHOV��/H�SUHPLHU
YDULDQW�WUDQVPLV�D�}W}�UDSSRUW}�FKH]�XQH�SDWLHQWH�GH�QRWUH�FRKRUWH��S�5���;���7RXV�OHV�SDWLHQWV�SU}VHQWDLHQW�XQ�WURXEOH�GX�QHXURG}YHORSSHPHQW��v
XQH�V}Y}ULW}�YDULDEOH��/D�PDUFKH�DXWRQRPH�}WDLW�DFTXLVH�FKH]�����v�XQ�xJH�P}GLDQ�GH����PRLV��/HV�SDWLHQWV�xJ}V�GH�SOXV�GH���DQV�SU}VHQWDLHQW
WRXV�XQ�WURXEOH�V}Y|UH�GX�ODQJDJH�RUDO������Q D\DQW�SDV�G}YHORSS}�GH�ODQJDJH��'HV�WURXEOHV�GX�FRPSRUWHPHQW�v�W\SH�G DJLWDWLRQ��G K\SHUDFWLYLW}
RX�GH�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH�}WDLHQW�UDSSRUW}V�FKH]�����GHV�SDWLHQWV��4XDWUH�YLQJW�FLQT�SRXU�FHQW�GHV�SDWLHQWV�RQW�G}YHORSS}�XQH�}SLOHSVLH
DYHF�GHV�W\SHV�GH�FULVHV�RX�GH�V\QGURPHV�YDULDEOHV��/HV�YDULDQWV�WURQTXDQWV�GDQV�OH�GRPDLQH�&�WHUPLQDO�}WDLHQW�DVVRFL}V�v�XQ�SK}QRW\SH
}SLOHSWLTXH�PRLQV�V}Y|UH�

&RQFOXVLRQ���&HWWH�}WXGH�D�SHUPLV�G }WHQGUH�OH�VSHFWUH�PXWDWLRQQHO�HW�FOLQLTXH�GHV�SDWLHQWV�SRUWHXUV�G XQH�PXWDWLRQ�GX�J|QH�.&1%��HW�GH
UHQIRUFHU�OD�SODFH�GH�FH�J|QH�GDQV�OHV�('(��/D�SRXUVXLWH�GHV�}WXGHV�IRQFWLRQQHOOHV�HW�OH�G}YHORSSHPHQW�GH�PRG|OHV�DQLPDX[�VRQW�HQ�FRXUV�SRXU
DP}OLRUHU�OD�FRPSU}KHQVLRQ�GHV�P}FDQLVPHV�VRXV�MDFHQWV�
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���������1RXYHDX[�FDV�GH�YDULDELOLWm�FOLQLTXH�LQWUD�IDPLOLDOH�DVVRFLmH�DX�JlQH�1$56�

$XWHXUV��

6DPLUD�$LW�(O�0NDGHP�6DDGL���������&}FLOH�5RX]LHU���������$QQDEHOOH�&KDXVVHQRW���������.RQVWDQWLQD�)UDJDNL���������6\OYLH�%DQQZDUWK���������(OVD
.DSKDQ������*D�OOH�$XJ}���������0DWKLHX�%HUWKHW������&KULVWHOOH�&DPXVR������%HUQDGHWWH�&KD®QR������&KDUORWWH�&RFKDXG������6DQGUD�)RXVWRXO�����
9}URQLTXH�3DTXLV�)OXFNOLQJHU�������

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�PLWRFKRQGULDOHV��&+8�GH�1LFH��1LFH��)UDQFH
���(TXLSH�GH�J}Q}WLTXH�GHV�PDODGLHV�PLWRFKRQGULDOHV��8QLYHUVLW}�&�WH�G $]XU��&156��,16(50��,5&$1��1LFH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�PLWRFKRQGULDOHV���&+8�GH�1LFH��1LFH��)UDQFH
���6HUYLFH�GH�QHXURORJLH��$3�+0��K�SLWDO�/D�7LPRQH��0DUVHLOOH��)UDQFH
�����8QLYHUVLW}�&�WH�G $]XU��&156��,16(50��,5&$1��1LFH��)UDQFH

0RWV�FOHIV���9DULDELOLW}�SK}QRW\SLTXH��0DODGLHV�PLWRFKRQGULDOHV��1*6��([RPH��DD56��1$56�

5mVXPm��

/HV�PDODGLHV�PLWRFKRQGULDOHV��FDUDFW}ULV}HV�SDU�XQ�G\VIRQFWLRQQHPHQW�GH�OD�FKDLQH�UHVSLUDWRLUH��IRUPHQW�XQ�JURXSH�GH�SDWKRORJLHV�WU|V�K}W}URJ|QH
FOLQLTXHPHQW�HW�J}Q}WLTXHPHQW��DYHF�XQ�GRXEOH�FRQWU�OH�SDU�O $'1�PLWRFKRQGULDO��$'1PW��HW�QXFO}DLUH��/HXU�GLDJQRVWLF�GHPHXUH�XQ�YUDL�G}®��,FL�
QRXV�UDSSRUWRQV�OH�FDV�G XQ�SDWLHQW��Q}�G XQH�XQLRQ�QRQ�FRQVDQJXLQH��DGUHVV}�v�QRWUH�FHQWUH�GH�U}I}UHQFH�VXLWH�v�XQH�VXVSLFLRQ�GH�PDODGLH
PLWRFKRQGULDOH��,O �D�SU}VHQW}�GDQV�O HQIDQFH�XQH�VXUGLW}�GH�SHUFHSWLRQ�GLDJQRVWLTX}H�v���DQV�SXLV�GHV�WURXEOHV�FRJQLWLIV�HW�GHV�WURXEOHV�GX
FRPSRUWHPHQW�}YRTXDQW�XQ�V\QGURPH�IURQWDO�RX�GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��,O�D�}JDOHPHQW�SU}VHQW}�XQH�DWD[LH��XQH�QHXURSDWKLH�D[RQDOH�HW
XQH�}SLOHSVLH�J}Q}UDOLV}H�v�O xJH�DGXOWH��,O�D���V�XUV�D\DQW�SU}VHQW}�}JDOHPHQW�XQH�VXUGLW}�GDQV�OD�SHWLWH�HQIDQFH�GRQW�XQH�DVVRFL}H�v�GHV
F}SKDO}HV�FKURQLTXHV�HW�GHV�WURXEOHV�GH�OD�SHUVRQQDOLW}��/ DQDO\VH�GH�OD�ELRSVLH�PXVFXODLUH�FKH]�FH�SDWLHQW�D�PRQWU}�GH�QRPEUHXVHV�&2;�
Q}JDWLYHV��/ DQDO\VH�GH�OD�FKDLQH�UHVSLUDWRLUH�D�U}Y}O}�XQ�G}®FLW�GH�O DFWLYLW}�GHV�FRPSOH[HV�,�HW�,9�HW�XQ�G}IDXW�G DVVHPEODJH�GHV�FRPSOH[HV�,��,9�HW
9��/H�1*6�GH�O $'1PW�Q D�SDV�SHUPLV�O LGHQWL®FDWLRQ�G XQ�YDULDQW�SDWKRJ|QH��1RXV�DYRQV�HQVXLWH�U}DOLV}�XQ�V}TXHQ{DJH�G H[RPH�TXL�V HVW�DY}U}
Q}JDWLI�VXLWH�v�XQH�DQDO\VH�EDV}H�VXU�XQ�PRG|OH�U}FHVVLI��/D�U}DQDO\VH�SOXV�ODUJH�GHV�GRQQ}HV�RULHQW}H�SDU�OH�SK}QRW\SH�D�SHUPLV�O LGHQWL®FDWLRQ
G XQ�YDULDQW�K}W}UR]\JRWH�F����*�!�&�GDQV�OH�J|QH�1$56���&H�J|QH�IDLW�SDUWLH�GHV�DD56��DPLQRDF\O�$51W�V\QWK}WDVHV��PLWRFKRQGULDOHV��HQ]\PHV
FO}V�GH�OD�WUDGXFWLRQ�PLWRFKRQGULDOH�TXL�FDWDO\VHQW�O
DPLQRDF\ODWLRQ�GHV�$51W�SDU�OHV�DFLGHV�DPLQ}V�FRUUHVSRQGDQWV��'HV�PXWDWLRQV�GDQV�FHV�J|QHV
RQW�}W}�DVVRFL}HV�v�XQ�ODUJH�VSHFWUH�GH�SK}QRW\SHV�FOLQLTXHV��1$56��FRGH�SRXU�OD�DVSDUDJLQ\O�W51$�V\QWK}WDVH�PLWRFKRQGULDOH�GRQW�OHV�PXWDWLRQV
RQW�}W}�DVVRFL}HV�v�GHV�IRUPHV�U}FHVVLYHV�GH�VXUGLW}�QRQ�V\QGURPLTXH�RX�G DWWHLQWHV�QHXURPXVFXODLUHV�V}Y|UHV�DYHF�GHV�WURXEOHV�FRJQLWLIV��/H
YDULDQW �F����* �! �& ��U����B���GHO� �D �G}Mv �}W} �UDSSRUW} �FRPPH �SDWKRJ|QH �v �O }WDW �KRPR]\JRWH �FKH] �GHV �SDWLHQWV �DYHF �XQ �G}®FLW �PXOWLSOH �GH �OD
FKDLQH�UHVSLUDWRLUH��FRPPH�REVHUY}�FKH]�QRWUH�SDWLHQW�HW�XQH�JUDQGH�YDULDELOLW}�SK}QRW\SLTXH�LQWUD�IDPLOLDOH��/ DQDO\VH�GH�OD�FRXYHUWXUH�GX�J|QH
1$56��VXLYLH�GX�V}TXHQ{DJH�6DQJHU�GH�O H[RQ����PDO�FRXYHUW�SDU�1*6��D�SHUPLV�O LGHQWL®FDWLRQ�G XQ�YDULDQW�F�������B������GHO&77�UDUH���[�GDQV
JQRP$'��K}W}UR]\JRWH�HQ�WUDQV�DYHF�OH�F����*�!�&��/HV�GHX[�V�XUV�GX�SDWLHQW�VRQW�}JDOHPHQW�SRUWHXVHV�GH�FHV�P~PHV�YDULDQWV��'HV�DQDO\VHV
IRQFWLRQQHOOHV�VRQW�Q}FHVVDLUHV�SRXU�FDUDFW}ULVHU�FH�VHFRQG�YDULDQW�HW�PLHX[�FRPSUHQGUH�OHV�P}FDQLVPHV�PRO}FXODLUHV�LPSOLTX}V�HW�OD�SO}LRWURSLH
OL}H �DX �J|QH �1$56� �HW �OHV �J|QHV �DD56 �HQ �J}Q}UDO� �1RWUH �}WXGH �FRQ®UPH �OD �FRPSOH[LW} �GHV �PDODGLHV �PLWRFKRQGULDOHV �HW �PRQWUH �O LQW}U~W �G XQH
U}DQDO\VH�GHV�GRQQ}HV�1*6�GDQV�OH�FDV�G XQ�H[RPH�Q}JDWLI�HW�OD�Q}FHVVLW}�GHV�}WXGHV�IRQFWLRQQHOOHV�SRXU�OD�YDOLGDWLRQ�GHV�YDULDQWV�GH�VLJQL®FDWLRQ
LQFRQQXH

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV������6$6�GRF[



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

0DWWKLHX�(JORII

���������7UDQVPLVVLRQ�GxXQ�FKURPRVRPH�GLFHQWULTXH�VXLYL�GH�FDVVXUHV�SRVW�]\JRWLTXHV���XQ�PmFDQLVPH�UDUH�h�OxRULJLQH�GH
GmOmWLRQV�WHUPLQDOHV

$XWHXUV��

&DUROLQH�)RXFDUW������9DO}ULH�9HTXHDX�*RXD������)U}G}ULF�%LODQ������%ULJLWWH�*LOEHUW�'XVVDUGLHU������*ZHQDHO�/H�*X\DGHU������0DWWKLHX�(JOR����

���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&+8�GH�3RLWLHUV��3RLWLHUV��)UDQFH

5mVXPm��

/D�FDUDFW}ULVDWLRQ�PRO}FXODLUH�GH�UHPDQLHPHQWV�LQLWLDOHPHQW�LQWHUSU}W}V�DX�FDU\RW\SH�FRPPH�GHV�GXSOLFDWLRQV�WHUPLQDOHV�D�SHUPLV�GH�PHWWUH�HQ
}YLGHQFH�TX LO�V DJLVVDLW�U}JXOL|UHPHQW�GH�GXSOLFDWLRQV�LQYHUV}HV�DYHF�G}O}WLRQ�WHUPLQDOHV��,QY'XS'HO���/H�FDV�OH�SOXV�FRQQX�HVW�FHOXL�GH�O ,QY'XS'HO
�S��PDLV�FHV�UHFRPELQDQWV�RQW�}W}�G}FULWV�SRXU�OD�SOXSDUW�GHV�FKURPRVRPHV��7URLV�P}FDQLVPHV�RQW�}W}�SURSRV}V�SRXU�H[SOLTXHU�OD�VXUYHQXH�GHV
,QY'XS'HO��,OV�LPSOLTXHQW�WRXV�OD�IRUPDWLRQ�G XQ�FKURPRVRPH�GLFHQWULTXH�TXL�VH�FDVVH�ORUV�G XQH�GLYLVLRQ�FHOOXODLUH��,O�D�ORQJWHPSV�}W}�VXSSRV}�TXH
FHWWH�FDVVXUH�VH�SURGXLVDLW�ORUV�GH�OD�GHX[L|PH�GLYLVLRQ�P}LRWLTXH��DERXWLVVDQW�v�XQ�JDP|WH�SRUWDQW�OH�FKURPRVRPH�DYHF�,QY'XS'HO�HW�XQ�JDP|WH
DYHF�OH�UHFRPELQDQW�U}FLSURTXH��F HVW�v�GLUH�XQH�G}O}WLRQ�WHUPLQDOH��&HSHQGDQW��SOXVLHXUV�FDV�UDSSRUW}V�GH�SDWLHQWV�SRUWHXUV�G ,QY'XS'HO�HQ
PRVD�TXH�RQW�PRQWU}�TXH�OH�FKURPRVRPH�GLFHQWULTXH�SRXYDLW�HQ�IDLW�~WUH�WUDQVPLV�DX�]\JRWH�HW�TXH�OD�FDVVXUH�VXUYHQDLW�HQVXLWH�ORUV�GHV�SUHPL|UHV
GLYLVLRQV�GH�PLWRVH�GH�O HPEU\RQ�

1RXV�UDSSRUWRQV�OH�FDV�G XQH�SDWLHQWH�SU}VHQWDQW�XQH�IHQWH�SDODWLQH�HW�XQH�PLFURJQDWKLH��Q}H�SU}PDWXU}PHQW�v����6$��SRXU�ODTXHOOH�XQH�&*+�DUUD\
D�PLV�HQ�}YLGHQFH�XQH�G}O}WLRQ��S�WHUPLQDOH�G XQH�WDLOOH�GH������0E��FRQ®UP}H�SDU�),6+�GDQV�WRXWHV�OHV�FHOOXOHV�DQDO\V}HV��3RXU�FHWWH�SDWLHQWH��XQH
SRQFWLRQ�GH�YLOORVLW}V�FKRULDOHV�DYDLW�}W}�SURJUDPP}H�GHYDQW�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ�SU}FRFH�DVVRFL}�v�XQH�DUW|UH�RPELOLFDOH�XQLTXH�
&H�SU}O|YHPHQW�Q D�SDV�SX�~WUH�U}DOLV}�HQ�UDLVRQ�GH�OD�QDLVVDQFH�SU}PDWXU}H��PDLV�XQ�SU}O|YHPHQW�SODFHQWDLUH�D�}W}�HHFWX}�v�OD�QDLVVDQFH��6XU�FH
SU}O|YHPHQW��GHX[�SRSXODWLRQV�FHOOXODLUHV�RQW�}W}�LGHQWL®}HV���O XQH�SRUWDQW�OD�G}O}WLRQ��S�WHUPLQDOH�SU}F}GHPPHQW�LGHQWL®}H��HW�O DXWUH�SRUWDQW�XQH
,QY'XS'HO��S��,O�HVW�v�QRWHU�TXH�OD�G}O}WLRQ��S�WHUPLQDOH�QH�FRUUHVSRQG�SDV�DX�UHFRPELQDQW�U}FLSURTXH�GH�O ,QY'XS'HO��S��OHV�SRLQWV�GH�FDVVXUHV
G}®QLV�HQ�&*+�DUUD\����.�}WDQW�GL}UHQWV�

$�QRWUH�FRQQDLVVDQFH��LO�V DJLW�GX�SUHPLHU�FDV�UDSSRUW}�G XQH�G}O}WLRQ�WHUPLQDOH�SU}VHQWH�GH�ID{RQ�KRPRJ|QH�GDQV�OH�VDQJ�HW�DVVRFL}H�v�OD
SU}VHQFH �G XQH �,QY'XS'HO �HQ �PRVD�TXH �FRQ®Q}H �DX �SODFHQWD� �$LQVL� �OD �WUDQVPLVVLRQ �G XQ �FKURPRVRPH �GLFHQWULTXH �VXLYL �GH �FDVVXUHV �ORUV �GHV
SUHPL|UHV�GLYLVLRQV�PLWRWLTXHV�SRVW�]\JRWLTXHV�SRXUUDLW�~WUH�XQH�FDXVH�VRXV�HVWLP}H�GHV�G}O}WLRQV�WHUPLQDOHV�LGHQWL®}HV�HQ�SRVW�QDWDO�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 )ORUHQW�&ROLQ

���������*(1,'$��XQH�EDVH�GH�GRQQmHV�LQWHUQDWLRQDOH�HW�SDUWLFLSDWLYH�SRXU�OxmWXGH�GH�OxKLVWRLUH�QDWXUHOOH��GHV�FRPRUELGLWmV�HW
GH�SUDWLTXHV�WKmUDSHXWLTXHV�GDQV�OHV�IRUPHV�JmQmWLTXHV�GH�WURXEOHV�GX�QHXURGmYHORSSHPHQW��OxH[HPSOH�GX�V\QGURPH�.RROHQ�GH

9ULHV

$XWHXUV��

)ORUHQW�&ROLQ������1LFROH�&ROORW������-RRVW�.XPPHOLQJ������7MLWVNH�.OHHIVWUD������'DYLG�$��.RROHQ������-HDQ�/RXLV�0DQGHO����

���'}SDUWHPHQW�GH�1HXURJ}Q}WLTXH�HW�0}GHFLQH�7UDQVODWLRQQHOOH��,*%0&���,16(50�8������&156�805�������8QLYHUVLW}H�GH�6WUDVERXUJ��,OONLUFK�
*UDHQVWDGHQ��)UDQFH
���'}SDUWHPHQW�GH�1HXURJ}Q}WLTXH�HW�0}GHFLQH�7UDQVODWLRQQHOOH��,*%0&���,16(50�8������&156�805�������8QLYHUVLW}H�GH�6WUDVERXUJ��,OONLUFK�
)UDQFH
���'HSDUWHPHQW�RI�+XPDQ�*HQHWLFV��5DGERXG�8QLYHUVLW\�1LMPHJHQ�0HGLFDO�&HQWUH��1LMPHJHQ��3D\V�%DV

0RWV�FOHIV���1HXURG}YHORSSHPHQW��3DUWLFLSDWLI��%DVH�GH�GRQQ}HV��'}®FLHQFH�LQWHOOHFWXHOOH��$XWLVPH

5mVXPm��

/H �SURMHW �SDUWLFLSDWLI �*(1,'$��KWWSV���JHQLGD�XQLVWUD�IU� �SHUPHW �O }WXGH �GH �FRKRUWHV �LQWHUQDWLRQDOHV �GH �IRUPHV �J}Q}WLTXH �GH �WURXEOHV �QHXUR�
G}YHORSSHPHQWDX[��71'���SRXU�OD�FROOHFWH�G LQIRUPDWLRQV�VXU�OHXU�VSHFWUH�FOLQLTXH��OHV�FRPRUELGLW}V�HW�O KLVWRLUH�QDWXUHOOH��&HV�LQIRUPDWLRQ�VRQW
UHQWU}HV�HW�PLVHV�v�MRXU�SDU�OHV�SDUHQWV�GHV�LQGLYLGXV�FRQFHUQ}V��SDU�O LQWHUP}GLDLUH�G XQ�TXHVWLRQQDLUH�VWUXFWXU}��4&0�HQ���ODQJXHV��TXL�H[SORUH�OHV
SDUDP|WUHV �SK\VLTXHV �OHV �DVSHFWV �FRJQLWLIV �HW �FRPSRUWHPHQWDX[� �OHV �FRPRUELGLW}V �SRXYDQW �DHFWHU �OHV �GLYHUVHV �IRQFWLRQV �SK\VLRORJLTXH� �&LQT
TXHVWLRQV�RXYHUWHV�SHUPHWWHQW�XQH�H[SORUDWLRQ�SOXV�TXDOLWDWLYH�GHV�SUREO|PHV�SHU{XV�FRPPH�PDMHXUV�SDU�OHV�IDPLOOHV��/H�SURMHW��DSSOLFDEOH�v�WRXV
OHV�J|QHV�HW�&19V�U}FXUUHQWHV�LPSOLTX}V�GDQV�OHV�IRUPHV�J}Q}WLTXHV�GH�71'��FRPSWH�DFWXHOOHPHQW�����IDPLOOHV�SDUWLFLSDQWHV�DFWLYHV��D\DQW�UHPSOL
OH �TXHVWLRQQDLUH� �HW �XQH�GL]DLQH�GH�FRKRUWHV �VS}FL®TXHV�DYHF�SOXV �GH����SDWLHQWV� �/D �FRKRUWH �OD �SOXV �LPSRUWDQWH ��Q ���� �FRQFHUQH�OH �V\QGURPH
.RROHQ�GH9ULHV��.G96����T�����GHO�RX�.$16/�PXW���XQH�PDODGLH�PXOWLV\VW}PLTXH�FDUDFW}ULV}H�QRWDPPHQW�SDU�XQH�K\SRWRQLH�Q}RQDWDOH��XQ�UHWDUG
GH�G}YHORSSHPHQW�HW�G}®FLHQFH�LQWHOOHFWXHOOH�HW�XQH�}SLOHSVLH�FKH]�����GHV�SDWLHQWV��/HV�U}VXOWDWV�REWHQXV�SDU�OHV�GRQQ}HV�*(1,'$�FRQ®UPHQW�OHV
REVHUYDWLRQV�UDSSRUW}HV�GDQV�OHV�GHX[�SXEOLFDWLRQV�FOLQLTXHV�SULQFLSDOHV��=ROOLQR�HW�DO��������Q ����.RROHQ�HW�DO��������Q �����0DLV�*(1,'$�SHUPHW
HQ �SOXV �XQH �SUHPL|UH �DSSURFKH �GH �O KLVWRLUH �QDWXUHOOH ��SDWLHQWV �G xJH �GL}UHQW�� �G LGHQWL®HU �GH �QRXYHOOHV �FRPRUELGLW}V� �HW �G REWHQLU �GHV
UHQVHLJQHPHQWV �SU}FLHX[ �VXU �OHV �WK}UDSLHV �DQWL}SLOHSWLTXHV �XWLOLV}HV� �OHXU �H°FDFLW} �HW �OD �VXUYHQXH �G HHWV �LQG}VLUDEOHV�

/HV�WURXEOHV�UHVSLUDWRLUHV��FRPRUELGLW}�U}Y}O}H�SDU�QRWUH�}WXGH��VRQW�FRQVLG}U}V�FRPPH�XQ�SUREO|PH�PDMHXU�SDU�����GHV�SDUHQWV��HW�HQJOREHQW
QRWDPPHQW�OD�IU}TXHQFH�G LQIHFWLRQV�UHVSLUDWRLUHV�HW�QRWDPPHQW�GH�SQHXPRQLHV�VRXYHQW�U}FXUUHQWHV��Q �����DLQVL�TXH�GH�FULVHV�G DVWKPH��Q ����
WURXEOHV�SRXYDQW�FRQGXLUH�v�GHV�KRVSLWDOLVDWLRQV�GXUDQW�O HQIDQFH��1RXV�SU}VHQWHURQV�O }WXGH�GH�FRUU}ODWLRQV�}YHQWXHOOHV�DYHF�O K\SRWRQLH��OHV
ODU\QJR�RX�WUDFK}RPDODFLHV�DVVH]�IU}TXHQWV�GDQV�OH�.G96��1RXV�DYRQV�}JDOHPHQW�U}DOLV}�XQH�DQDO\VH�DSSURIRQGLH�GHV�WURXEOHV�}SLOHSWLTXHV�DLQVL
TX XQH �}YDOXDWLRQ �GHV �IU}TXHQFHV �HW �H°FDFLW}V �SHU{XHV �GHV �WUDLWHPHQWV �SKDUPDFRORJLTXHV �XWLOLV}V ���� �PRO}FXOHV� �GRQW �SULQFLSDOHPHQW
.HSSUD�/HYHWLUDFHWDP �HW �'}SDNLQH�9DOSURDWH� �HW �OHXUV �HHWV �VHFRQGDLUHV �LQG}VLUDEOHV �UDSSRUW}V ��Q ��� �GRQW �� �}Y|QHPHQWV �JUDYHV��

/H �SURMHW �G}PRQWUH �O LQW}U~W �GHV �SDUHQWV �v �SDUWLFLSHU �DX[ �}WXGHV �FRQFHUQDQW �OHV �PDODGLHV �DHFWDQW �OHXUV �HQIDQWV� �OD �ERQQH �®DELOLW} �GHV �GRQQ}HV
VDLVLHV�SDU�OHV�SDUHQWV�HW�OHXU�FDUDFW|UH�VRXYHQW�G}WDLOO}�HW�DSSRUWHQW�GH�QRXYHOOHV�FRQQDLVVDQFHV�SRXYDQW�DP}OLRUHU�OD�SULVH�HQ�FKDUJH��GH
V\QGURPHV �QHXURG}YHORSSHPHQWDX[ �VS}FL®TXHV� �/H �PRG|OH �*(1,'$ �HVW �DSSOLFDEOH �v �G DXWUHV �W\SHV �GH �SDWKRORJLHV �v �JUDQGH �K}W}URJ}Q}LW}
J}Q}WLTXH�

3LlFH�MRLQWH���*(1,'$���$VVLVHV������Y�B-/0�GRF[



%,2,1)250$7,48(��1289(//(6
$3352&+(6�7(&+12/2*,48(6

3DVFDO�38*1,(5(

���������'mWHFWLRQ�GH�UmSmWLWLRQV�&**�SDU�VWUDWmJLH�&5,635�&DV��VXU�VmTXHQFHXU�QDQRSRUH�GDQV�OH�FDGUH�GX�V\QGURPH�GH�Ox;
IUDJLOH

$XWHXUV��

3DVFDO�38*1,(5(������3KLOLSSH�/2&+8������6WHSKDQ�.(0(1<������-}U�PH�$8'28;������6DFKD�%($80(81,(5������-HDQ�0DUF�+2/'(5������1LFRODV
3+,/,33(������*U}JRU\�(*($����

���6HUYLFH�GH�*}Q}WLTXH��,PDJHQRPH��/DERUDWRLUH�*HQ�%LR��&OHUPRQW�)HUUDQG��)UDQFH
���,50%��&+58�GH�0RQWSHOOLHU���+�SLWDO�6W�(ORL��6HT2QH��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���;�IUDJLOH��)05���V}TXHQ{DJH�QDQRSRUH��&5,635�&DV���PHWK\ODWLRQ

5mVXPm��

/H�V\QGURPH�GH�O ;�IUDJLOH�HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�FDUDFW}ULV}H�SDU�XQH�U}S}WLWLRQ�DQRUPDOH�GH�WULSOHWV�&**�DX�QLYHDX�GH�OD�U}JLRQ��
�QRQ
WUDGXLWH�GX�J|QH�)05��VLWX}�VXU�OH�FKURPRVRPH�;��&HWWH�PXWDWLRQ�G\QDPLTXH�SHXW�}YROXHU�G
XQ�}WDW�GH�SU}�PXWDWLRQ��GH����v�����U}S}WLWLRQV��v�XQ
}WDW�GH�PXWDWLRQ�FRPSO|WH�GH�O DOO|OH���!�����U}S}WLWLRQV���(OOH�UHVWH�DXMRXUG KXL�OD�FDXVH�OD�SOXV�IU}TXHQWH�GH�G}®FLHQFH�LQWHOOHFWXHOOH�K}U}GLWDLUH
OL}H�v�O
;��$X�FRXUV�GH�FH�V\QGURPH��OHV�SDWLHQWV�DWWHLQWV�YRQW�SU}VHQWHU�XQH�K\SHUP}WK\ODWLRQ�GH�WULSOHWV�&**�FRQGXLVDQW�v�XQH�H[WLQFWLRQ
}SLJ}Q}WLTXH�GH�O H[SUHVVLRQ�GX�J|QH�)05��HW��SDU�YRLH�GH�FRQV}TXHQFH��v�OD�SHUWH�GH�OD�SURW}LQH�)053�

/H�GLDJQRVWLF�GH�OD�PDODGLH�SHXW�V DY}UHU�ORQJ�HW�FR�WHX[��GX�IDLW�GH�OD�Q}FHVVLW}�GH�U}DOLVHU�GDQV�FHUWDLQV�FDV��GHX[�3&5��G}QRPEUHPHQW�GHV
WULSOHWV�HW�}WXGH�GH�OD�P}WK\ODWLRQ�� �*UxFH�DX�V}TXHQ{DJH�GH��|PH �J}Q}UDWLRQ��LO �HVW�G}VRUPDLV�SRVVLEOH�GH�V}TXHQFHU�LQGLYLGXHOOHPHQW�GHV
PRO}FXOHV �G $'1 �VDQV �DXFXQ �PDUTXDJH �¯XRUHVFHQW �QL �DPSOL®FDWLRQ �SU}DODEOH� �U}GXLVDQW �DLQVL �FRQVLG}UDEOHPHQW �OH �WHPSV �G
H[}FXWLRQ �HW �OH �FR�W
U}DFWLIV��/H�V}TXHQ{DJH�GH�PRO}FXOHV�XQLTXHV�SHUPHW�QRWDPPHQW�O REWHQWLRQ�GH�GRQQ}HV�GH�V}TXHQ{DJH�HQ�WHPSV�U}HO��IDYRULVDQW�XQH�G}WHFWLRQ
SOXV�UDSLGH�GHV�YDULDQWV�VWUXFWXUDX[��YDULDELOLW}�GX�QRPEUH�GH�FRSLHV� �GXSOLFDWLRQV� �G}O}WLRQV� �LQVHUWLRQV� �LQYHUVLRQV�RX�WUDQVORFDWLRQV��RX�OD
G}WHFWLRQ�GH�PRGL®FDWLRQV�GH�EDVH��P}WK\ODWLRQ���$LQVL��FRPELQ}V�v�OD�WHFKQLTXH�G }GLWLRQ�GX�J}QRPH�SDU�&5,635�&DV���OD�V}OHFWLRQ�VS}FL®TXH�HW�OH
V}TXHQ{DJH�FRQV}FXWLI�GH�FHV�U}JLRQV�J}QRPLTXHV�G
LQW}U~W�HVW�G}VRUPDLV�SHUPLV�

1RXV�SU}VHQWRQV�XQH�QRXYHOOH�P}WKRGRORJLH�UHSRVDQW�VXU�OH�V}TXHQ{DJH�FLEO}�GH�PRO}FXOHV�XQLTXHV�HW�FDSDEOH�GH�UHVWLWXHU�VLPXOWDQ}PHQW��VDQV
ELDLV�GH�GXSOLFDWV�GH�3&5��v�OD�IRLV�OH�G}QRPEUHPHQW�GH�WULSOHWV�&**�HW�OH�VWDWXW�GH�P}WK\ODWLRQ�GX�J|QH�)05���/D�YDOLGDWLRQ�GH�P}WKRGH�D�}W}
U}DOLV}H�v�SDUWLU�G
}FKDQWLOORQV�FRQWU�OHV�GRQW�OD�U}JLRQ�G LQW}U~W��SU}VHQWDQW�XQ�QRPEUH�GH�U}S}WLWLRQV�FRQQX��D�SX�~WUH�VS}FL®TXHPHQW�REWHQXH�SDU
VWUDW}JLH�&5,635�&DV���1RXV�G}PRQWURQV�TXH�O LGHQWL®FDWLRQ�GH�U}S}WLWLRQV�GH�WULSOHWV�VXU�V}TXHQFHXU�0LQ,21��2[IRUG�1DQRSRUH�7HFKQRORJLHV��HVW
DXVVL�SU}FLVH�TXH�OHV�WHFKQLTXHV�FODVVLTXHV�EDV}HV�VXU�XQH�DPSOL®FDWLRQ�3&5��/ DQDO\VH�GH�P}WK\ODWLRQ��U}DOLV}H�JUxFH�DX�PRGXOH�YDULDQW�FDOOHU�GH
1DQRSROLVK��QRXV�D�SHUPLV�G REVHUYHU�GHV�QLYHDX[�GH�P}WK\ODWLRQ�}OHY}V�SRXU�OHV�DOO|OHV�SU}�PXW}V�HW�PXW}V�����U}S}WLWLRQV�RX�SOXV��

/ XWLOLVDWLRQ�FRPELQ}H�GX�V}TXHQ{DJH�QDQRSRUH�FRQV}FXWLI�v�XQ�HQULFKLVVHPHQW�P}GL}�SDU�VWUDW}JLH�&5,635�&DV��FRQVWLWXH�XQ�RXWLO�GH�GLDJQRVWLF
UDSLGH�HW �FRPSOHW �SRXYDQW �v �OD �IRLV �SHUPHWWUH �OD �G}WHFWLRQ�GH�WULSOHWV �HW �O }WDEOLVVHPHQW �GX�VWDWXW �GH�P}WK\ODWLRQ�G XQH�U}JLRQ�G LQW}U~W�
/ DSSOLFDWLRQ�GH�FHWWH�DSSURFKH��SDUWLFXOL|UHPHQW�LQW}UHVVDQWH�GDQV�OH�FDGUH�GHV�PXWDWLRQV�G\QDPLTXHV��SRXUUDLW�~WUH�}WHQGXH�DX[�V\QGURPHV
DWD[LTXHV��O
DWURSKLH�PXVFXODLUH�VSLQR�EXOEDLUH��OD�G\VWURSKLH�P\RWRQLTXH�GH�6WHLQHUW�RX�OD�FKRU}H�GH�+XQWLQJWRQ�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 ZDOOLG�GHE

���������([SORUDWLRQ�GH�OD�IRQFWLRQ�SURWmDVRPDOH�GDQV�OD�GmzFLHQFH�LQWHOOHFWXHOOH�V\QGURPLTXH�OLmH�DX�JlQH�863�

$XWHXUV��

:DOOLG�'HE���������6}EDVWLHQ�.�U\������)U}G}ULF�(EVWHLQ������%HQMDPLQ�&RJQH���������&KULVWLDQ�3DWULFN�6FKDDI������(ONH�.U�JHU������$PDQGLQH�/H�5R\�����
5LFKDUG�5HGRQ���������0DULH�9LQFHQW������7KRPDV�%HVQDUG���������9LUJLQLH�9LJQDUG������6DQGUD�0HUFLHU������%HUWUDQG�,VLGRU������6W}SKDQH�%}]LHDX�������

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH���/
LQVWLWXW�GX�WKRUD[��&+8�1DQWHV��1DQWHV��)UDQFH
���,QVWLWXW�I�U�0HGL]LQLVFKH�%LRFKHPLH�XQG�0ROHNXODUELRORJLH���8QLYHUVLW\�RI�*UHLIVZDOG��*UHLIVZDOG��$OOHPDJQH
���,QVWLWXWH�RI�+XPDQ�*HQHWLFV���8QLYHUVLWyW�+HLGHOEHUJ��+HLGHOEHUJ��$OOHPDJQH
�����,16(50��805B6������O
LQVWLWXW�GX�WKRUD[��1DQWHV��)UDQFH
�����&156��805�������1DQWHV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�,QWHOOHFWXHOOH��863���6\VW|PH�8ELTXLWLQH�3URWHDVRPH��1HXURG}YHORSSHPHQW

5mVXPm��

,QWURGXFWLRQ��'H�QRPEUHXVHV�SURW}LQHV�GX�V\VW|PH�8ELTXLWLQH�3URW}DVRPH�RQW�G}Mv�}W}�LPSOLTX}HV�GDQV�GHV�PDODGLHV�QHXURG}YHORSSHPHQWDOHV�
FRPPH �OH �PRQWUH �OHV �U�OHV �G 8%(�$ ��6\QGURPH �G $QJHOPDQ�� �+8:(� ��G}®FLHQFH �LQWHOOHFWXHOOH �OL}H �v �O ;� �RX �HQFRUH �278'�% ��G}®FLHQFH
LQWHOOHFWXHOOH�V\QGURPLTXH��HQ�SDWKRORJLH��/H�J|QH�863��FRGH�SRXU�XQH�G}XELTXLWLQDVH�LPSOLTX}H�GDQV�XQH�UDUH�IRUPH�GH�G}®FLHQFH�LQWHOOHFWXHOOH
V\QGURPLTXH�DVVRFLDQW�XQ�UHWDUG�GH�G}YHORSSHPHQW��GHV�WURXEOHV�GX�FRPSRUWHPHQW��XQH�G\VPRUSKLH�IDFLDOH�HW�XQ�UHWDUG�VWDWXUDO�HQWUH�DXWUHV��/H
U�OH�G 863��VXU�OHV�SURW}LQHV�SRO\�XELTXLWLQ\O}HV��DLQVL�TXH�OD�PLVH�HQ�}YLGHQFH�G XQH�LQWHUDFWLRQ�SK\VLTXH�HQWUH�863��HW�GHV�VRXV�XQLW}V�GX
SURW}DVRPH��VXJJ|UHQW�XQH�LQWHUDFWLRQ�SOXV�VS}FL®TXH�UHVWDQW�HQFRUH�v�FDUDFW}ULVHU��/H�EXW�GH�O }WXGH�}WDLW�G }WXGLHU�O }YHQWXHO�LPSDFW�GH�FHUWDLQV
YDULDQWV�863��VXU�OD�IRQFWLRQ�SURW}DVRPDOH

0DWmULHO�HW�0mWKRGHV��1RXV�DYRQV�}WXGL}���YDULDQWV�GH�QRYR�LGHQWL®}V�SDU�H[RPH�FKH]�GHV�FDV�LQGH[��ORFDOLV}V�DX�QLYHDX�GHV�GL}UHQWV�GRPDLQHV
IRQFWLRQQHOV�G 863����GHX[�YDULDQWV�IDX[�VHQV�GDQV�OH�GRPDLQH�FDWDO\WLTXH��XQ�YDULDQW�IDX[�VHQV�HW�XQH�G}O}WLRQ�GH���SDLUHV�GH�EDVHV��UHVSRQVDEOH
GH�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}PDWXU}�DYHF�G}FDODJH�GX�FDGUH�GH�OHFWXUH��GDQV�OD�U}JLRQ�+8%/�HVVHQWLHOOH�v�OD�FRQIRUPDWLRQ�WULGLPHQVLRQQHOOH
GH�OD�SURW}LQH��DLQVL�TX XQ�YDULDQW�IDX[�VHQV�HW�XQH�G}O}WLRQ�GDQV�OH�GRPDLQH�75$)��1RXV�DYRQV�H[SORU}�OD�FRPSRVLWLRQ�GX�SURW}DVRPH�SDU�:HVWHUQ�
%ORWWLQJ�HQ�6'6�3DJH�HW�VXU�H[WUDLWV�QDWLIV��DLQVL�TXH�O DFWLYLW}�FK\PRWU\SVLQ�OLNH�GH�OD�VRXV�XQLW}���6�GX�SURW}DVRPH��UH¯}WDQW�O DFWLYLW}�FDWDEROLTXH
SURW}LTXH�$73�8ELTXLWLQH�G}SHQGDQWH�FKH]�OHV�HXFDU\RWHV��/ H[SORUDWLRQ�GH�YRLHV�GH�VLJQDOLVDWLRQ�GX�G}YHORSSHPHQW�QHXURORJLTXHDO�HPEU\RQQDLUH�D
}JDOHPHQW�}W}�U}DOLV}H�SDU�:HVWHUQ�%ORWWLQJ�

5mVXOWDWV� �1RXV �DYRQV �REVHUY} �GHV �QLYHDX[ �G H[SUHVVLRQ �G 863� �GL}UHQWV �VHORQ �OH �GRPDLQH �GH �ORFDOLVDWLRQ �GX �YDULDQW� �VXJJ}UDQW �XQ �LPSDFW
GLVWLQFW�VXU�OD�SURW}LQH���'H�P~PH��OD�IRQFWLRQ�SURW}DVRPDOH�Q HVW�SDV�DHFW}H�GH�OD�P~PH�PDQL|UH�FKH]�OHV�GL}UHQWV�VXMHWV�}WXGL}V��OD�EDLVVH�GH
O DFWLYLW}�FK\PRWU\SVLQ�OLNH�GX�SURW}DVRPH�DSSDUDLVVDQW�SOXW�W�OL}H�v�GHV�YDULDQWV�SHUWH�GH�IRQFWLRQ��8QH�G}U}JXODWLRQ�GH�OD�YRLH�GH�VLJQDOLVDWLRQ
6RQLF�+HGJH+RJ��6KK��D�}JDOHPHQW�SX�~WUH�REVHUY}H�FKH]�FHV�P~PHV�SDWLHQWV��FRQ®UPDQW�O LPSRUWDQFH�GH�O DFWLRQ�G 863��VXU�OHV�HHFWHXUV�*OL�GH
FHWWH�YRLH�GX�QHXURG}YHORSSHPHQW�

'LVFXVVLRQ��0DOJU}�O DEVHQFH�GH�OLHQ�GLUHFW�FDUDFW}ULV}�HQWUH�863��HW�OH�SURW}DVRPH��LO�VHPEOHUDLW�TXH�FHWWH�G}XELTXLWLQDVH�SXLVVH�U}JXOHU�O DFWLYLW}
FK\PRWU\SVLQ�OLNH�GX�SURW}DVRPH��LPSDFWDQW�GH�PDQL|UH�SOXV�J}Q}UDOH�OD�IRQFWLRQ�SURW}DVRPDOH��&HWWH�G\VIRQFWLRQ�SURW}DVRPDOH�SRXUUDLW�H[SOLTXHU
OHV�WURXEOHV�SU}VHQW}V�SDU�OHV�SDWLHQWV��,O�VHPEOHUDLW�}JDOHPHQW�TXH�O DWWHLQWH�G 863��HQJHQGUH�GHV�SHUWXUEDWLRQV�G HHFWHXUV�LQKLELWHXUV�GH�OD�YRLH
6KK�TXL�Q}FHVVLWHQW�XQH�FDUDFW}ULVDWLRQ�SOXV�SU}FLVH�HW�DSSURIRQGLH�DYDQW�GH�SRXYRLU�~WUH�UHOL}HV�DX�SK}QRW\SH�
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,EUDKLPD�%$

���������1RXYHOOH�PXWDWLRQ�IDX[�VHQV�GDQV�OH�JlQH�$&(�DVVRFLmH�h�XQH�DXJPHQWDWLRQ�LVROmH�GX�WDX[�Gx$&(

$XWHXUV��

,EUDKLPD�%D���������$XU}OLHQ�%D\RW������,VDEHOOH�&DOOHEDXW������&DWKHULQH�%RLOHDX������'DPLHQ�6HQH���������&DUROLQH�.DQQHQJLHVVHU�������

���/DERUDWRLUH�GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�%LFKDW���$3+3���3$5,6��)UDQFH
���805������3K\VLRSDWKRORJLH�HW�(SLG}PLRORJLH�GHV�0DODGLHV�5HVSLUDWRLUHV��)DFXOW}�GH�P}GHFLQH�%LFKDW��3$5,6��)UDQFH
���805�������,030&��3DULV��)UDQFH
���'}SDUWHPHQW�GH�0}GHFLQH�,QWHUQH��+�SLWDO�/DULERLVL|UH��3$5,6��)UDQFH
���8QLYHUVLW}�3DULV�'LGHURW���)DFXOW}�GH�P}GHFLQH��3$5,6��)UDQFH

0RWV�FOHIV���$&(���KRUPRQRORJLH���V}TXHQ{DJH�6DQJHU

5mVXPm��

/ HQ]\PH�GH�FRQYHUVLRQ�GH�O DQJLRWHQVLQH��$&(���FRQYHUWLVVDQW�O DQJLRWHQVLQH�,�HQ�,,��D�XQ�U�OH�PDMHXU�GDQV�OH�V\VW|PH��5$$��U}QLQH�DQJLRWHQVLQH�
DOGRVW}URQH��'DQV�O LQWURQ�����XQ�SRO\PRUSKLVPH�LQV�GHO�FRUUHVSRQGDQW�v�XQH�V}TXHQFH�$OX�GH�����SE�D�G}Mv�}W}�UDSSRUW}�FRPPH�LPSOLTX}�GDQV�OD
YDULDELOLW}�LQWHULQGLYLGXHOOH�GX�WDX[�SODVPDWLTXH�G $&(��'H�QRPEUHXVHV�DXWUHV�}WXGHV�G DVVRFLDWLRQV�RQW�}W}�PHQ}HV��PRQWUDQW�OH�OLHQ�HQWUH�FH
SRO\PRUSKLVPH�HW�OHV�PDODGLHV�FDUGLR�YDVFXODLUHV��OHV�DWWHLQWHV�V\VW}PLTXHV�FRPPH�OH�OXSXV�HW�GLYHUVHV�DXWUHV�DWWHLQWHV�

(\ULHV�HW�DO��HW�.UDPHUV�HW�DO��RQW�SXEOL}V�XQ�YDULDQW�v�O }WDW�K}W}UR]\JRWH�GDQV�OH�J|QH�$&(�UDSSRUW}�FKH]�GHV�SDWLHQWV�D\DQW�GHV�WDX[�}OHY}V�G $&(
VDQV�DXWUHV�DQRPDOLHV��/HV�}WXGHV�LQ�YLWUR�RQW�PRQWU}�TXH�FHV�YDULDQWV�DXJPHQWDLHQW�OH�WDX[�G $&(�FLUFXODQWH�HQ�IDFLOLWDQW�VRQ�FOLYDJH��

'DQV�FHWWH�}WXGH��QRXV�UDSSRUWRQV�XQ�QRXYHDX�YDULDQW�SDWKRJ|QH�GDQV�OH�J|QH�$&(��FKH]�XQH�SDWLHQWH�GH����DQV�VXVSHFW}H�GH�VDUFR�GRVH�HW�D\DQW
GHV�WDX[�}OHY}V�G $&(��}JDOHPHQW�FRQVWDW}V�FKH]�VRQ�S|UH��/H�GLDJQRVWLF�GH�VDUFR�GRVH�®QDOHPHQW�}FDUW}�HW�GHYDQW�FHWWH�GHVFULSWLRQ�VLPLODLUH�DX[
SXEOLFDWLRQV��QRXV�DYRQV�VXVSHFW}�OD�WUDQVPLVVLRQ�G XQH�DQRPDOLH�J}Q}WLTXH�VXLYDQW�XQ�PRGH�DXWRVRPLTXH�GRPLQDQW�

/H�V}TXHQ{DJH�GX�J|QH�$&(�D�PRQWU}�TXH�OH�FDV�LQGH[�HW�VRQ�S|UH�DYDLHQW�GHV�J}QRW\SHV�GL}UHQWV�VXU�OH�SRO\PRUSKLVPH�LQV�GHO�FH�TXL�H[FOXDLW�VD
FDXVDOLW}�GDQV�O }O}YDWLRQ�GX�WDX[�G $&(�

8Q �YDULDQW �K}W}UR]\JRWH �D �}W} �LGHQWL®} �GDQV �O H[RQ ��� �GX �J|QH �$&( �� �FHWWH �VXEVWLWXWLRQ �QXFO}RWLGLTXH� �* �YHUV �$� �HQWUDLQH �OH �UHPSODFHPHQW �GH
O
DODQLQH�HQ�SRVLWLRQ������DFLGH�DPLQ}�DOLSKDWLTXH�QRQ�SRODLUH���SDU�XQH�7KU}RQLQH��DFLGH�DPLQ}�K\GUR[\O}��SRODLUH�HW�QRQ�FKDUJ}��&H�YDULDQW�HVW�WU|V
SUREDEOHPHQW�SDWKRJ|QH�GX�IDLW�GH�OD�JUDQGH�FRQVHUYDWLRQ�GH�O DFLGH�DPLQ}�PRGL®}��OD�WU|V�IDLEOH�IU}TXHQFH�GX�YDULDQW�GDQV�OHV�EDVHV�GH�GRQQ}HV
H[KDXVWLYHV�SXEOLTXHV��*QRP$'�����K}W}UR]\JRWHV�FKH]�SOXV�GH���������LQGLYLGXV�FRQWU�OHV����DX�QLYHDX�IRQFWLRQQHO��FH�YDULDQW�HVW�ORFDOLV}�GDQV�OD
]RQH�GH�FOLYDJH�GH�OD�SURW}LQH�PDWXUH��v�SUR[LPLW}�GX�YDULDQW�LGHQWL®}�SU}F}GHPPHQW�

/H �YDULDQW �LGHQWL®} �V}JU}JH �GDQV �OD �IDPLOOH �DYHF �O DXJPHQWDWLRQ �GX �WDX[ �G $&( �REVHUY}H� �&H �FDV �SHUPHW �GH �PHWWUH �HQ �}YLGHQFH �XQH �QRXYHOOH
PXWDWLRQ�DVVRFL}H�v�XQH�DXJPHQWDWLRQ�LVRO}H�GH�O HQ]\PH�FDWDEROLVDQW�O DQJLRWHQVLQH�,�HQ�DQJLRWHQVLQH�,,�

/ LGHQWL®FDWLRQ�GH�OD�FDXVH�J}Q}WLTXH�D�SHUPLV�G }YLWHU�GH�ORXUGHV�LQYHVWLJDWLRQV�GDQV�OD�SULVH�HQ�FKDUJH�GX�SDWLHQW�
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+HOD�%HOOLO

���������'mOmWLRQ�GX�JlQH�581;��HW�G\VSODVLH�FOHLGR�FUDQLHQQH�HQ�SUmQDWDO���$�SURSRV�GxXQ�FDV

$XWHXUV��

+HOD�%HOOLO������(VWHOOH�+HJJDUW\������-HDQ�3KLOLSSH�%DXOW������$PDQGLQH�,JQDFH������)UDQ{RLV�9LDODUG������%}U}QLFH�+HUY}������5RGROSKH�'DUG����

���)}G}UDWLRQ�GH�*}Q}WLTXH��&KL�GH�3RLVV\��3DULV��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&KL�GH�3RLVV\��3RLVV\��)UDQFH
���)}G}UDWLRQ�GH�*}Q}WLTXH��&KL�GH�3RLVV\��3RLVV\��)UDQFH

0RWV�FOHIV���'\VSODVLH�FOHLGR�FUDQLHQQH��581;���$QDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��'LDJQRVWLF�SU}QDWDO

5mVXPm��

/D�G\VSODVLH�FOHLGR�FUDQLHQQH��253+$��������HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��6D�SU}YDOHQFH�HVW�HVWLP}H�v
��VXU������������,O�V DJLW�G XQH�PDODGLH�RVVHXVH�FRQVWLWXWLRQQHOOH�FDUDFW}ULV}H�SDU�XQH�WULDGH�DVVRFLDQW�XQH�K\SRSODVLH�DSODVLH�FODYLFXODLUH��XQH
RVVL®FDWLRQ �LPSDUIDLWH �HW �UHWDUG}H�GX�FUxQH�HW �GHV �DQRPDOLHV �GHQWDLUHV �WHOOHV �TX XQH�DEVHQFH�RX �XQ�UHWDUG �v �O }UXSWLRQ �GHV �GHQWV �SHUPDQHQWHV�
�/ LQWHOOLJHQFH�HVW�HQ�J}Q}UDO�QRUPDOH�/H�GLDJQRVWLF�HVW�EDV}�VXU�GHV�FDUDFW}ULVWLTXHV�FOLQLFR�UDGLRORJLTXHV�HW�FRQ®UP}�SDU�O }WXGH�PRO}FXODLUH�GX
J|QH�581;��e�5XQWUHODWHG�WUDQVFULSWLRQ�IDFWRU���l�VLWX}�HQ��S����&H�J|QH�HVW�XQ�IDFWHXU�GH�WUDQVFULSWLRQ�TXL�MRXH�XQ�U�OH�LPSRUWDQW�GDQV�OD
GL}UHQFLDWLRQ �GHV �RVW}REODVWHV� �OH �UHPRGHODJH �RVVHX[� �HW �O RGRQWRJ}Q|VH� �/ }WXGH �PRO}FXODLUH �GX �J|QH �581;� �G}WHFWH �GHV �PXWDWLRQV �GDQV �OD
PDMRULW}�GHV�FDV� �'HV�G}O}WLRQV�SDUWLHOOHV �RX�WRWDOHV�GX�J|QH�VRQW �UDSSRUW}HV�GDQV�����GHV�FDV�VHXOHPHQW� �&HUWDLQV�FDV�GH�G}O}WLRQV�HQ
UHPDQLHPHQW �FRPSOH[H�SHXYHQW �~WUH �DVVRFL}V �v �XQ�UHWDUG �GHV �DFTXLVLWLRQV� �1RXV �UDSSRUWRQV �OH �SUHPLHU �FDV �GH�G\VSODVLH �FOHLGR�FUDQLHQQH
GLDJQRVWLTX}H�HQ�SU}QDWDO��DVVRFL}H�v�XQH�G}O}WLRQ�WRWDOH�GX�J|QH�581;��DVVRFL}�v�XQ�SURQRVWLF�QHXUR�G}YHORSSHPHQWDO�LQFHUWDLQ�

,O�V DJLW�G XQH�SDWLHQWH�xJ}H�GH����DQV��SULPLJHVWH��VDQV�DQW}F}GHQW�SDUWLFXOLHU��/ }FKRJUDSKLH�GX�GHX[L|PH�WULPHVWUH�D�PLV�HQ�}YLGHQFH�GHV�RV
ORQJV�FRXUWV�v����=�6FRUH���DEVHQFH�G RV�SODWV�GX�QH]�HW�XQH�K\SR}FKRJ}QLFLW}�GHV�RV�GX�FUxQH��'HYDQW�FHV�VLJQHV�G DSSHO�}FKRJUDSKLTXHV��XQH
DPQLRFHQW|VH�D�}W}�SUDWLTX}H��/H�FDU\RW\SH�I�WDO�D�PRQWU}�XQH�IRUPXOH�FKURPRVRPLTXH����;<��/ DQDO\VH�FKURPRVRPLTXH�VXU�SXFHV�v�$'1�D�PLV
HQ�}YLGHQFH�GHX[�PLFURG}O}WLRQV�GLVWLQFWHV�VXU�OH�FKURPRVRPH����8QH�SUHPL|UH�PLFURG}O}WLRQ�GH�����0E�HQ��S����S�����SHX�G}FULWH�GDQV�OD
OLWW}UDWXUH��HW�XQH�GHX[L|PH�PLFURG}O}WLRQ�GH�����0E�HQ��S���HPSRUWDQW�OH�J|QH�581;��DVVRFL}�v�OD�G\VSODVLH�FOHLGR�FUxQLHQQH��8Q�FRQWU�OH
}FKRJUDSKLTXH�U}DOLV}�v���6$�D�PRQWU}�XQH�DEVHQFH�GH�PLQ}UDOLVDWLRQ�GX�FUxQH��GHV�FODYLFXOHV�QRQ�YLVLEOHV�HW�XQ�O}JHU�K\SHUW}ORULVPH��/ HQVHPEOH
GHV�VLJQHV�G DSSHO�}FKRJUDSKLTXHV�}WDLW�FRQFRUGDQW�DYHF�OH�WDEOHDX�FOLQLTXH�GH�OD�G\VSODVLH�FOHLGR�FUxQLHQQH��U}VXOWDQW�GH�OD�G}O}WLRQ�GX�J|QH
581;��FKH]�OH�I�WXV��/ }WXGH�SDUHQWDOH�D�PRQWU}�OH�FDUDFW|UH�GH�QRYR�GH�FHV�G}O}WLRQV�

(Q�FRQFOXVLRQ��LO�V DJLW�GX�SUHPLHU�FDV�GH�G\VSODVLH�FOHLGR�FUxQLHQQH�GLDJQRVWLTX}�HQ�S}ULRGH�DQW}QDWDOH�DYHF�GHV�VLJQHV�}FKRJUDSKLTXHV�MXVTX v
SU}VHQW �SHX �UDSSRUW}V� �(Q®Q �O DWWHLQWH �QHXUR�G}YHORSSHPHQWDOH �UHVWHUD �v �G}®QLU �HQ �SRVW�QDWDO �HQ �UDLVRQ �GH �OD �SU}VHQFH �GH �� �G}O}WLRQV �GDQV �FH
UHPDQLHPHQW�FRPSOH[H�GRQW�XQH�SRXYDQW�~WUH�FRQVLG}U}H�FRPPH�XQ�9286�
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(PPDQXHOOH�*,52'21

���������'H�OxLPSRUWDQFH�GH�SUHQGUH�HQ�FRPSWH�OD�SmQmWUDQFH�SRXU�OD�FODVVLzFDWLRQ�GHV�YDULDQWV���H[HPSOH�GX�JlQH�&)75

$XWHXUV��

$JDWKH�%2866$5248(������0DULH�3LHUUH�$8'5(=(7������$QQH�081&.������&DUROLQH�5$<1$/���������,VDEHOOH�6(50(7�*$8'(/86������7KLHUU\�%,(19(18
�����&ODXGH�)(5(&������$QQH�%(5*28*128;���������(PPDQXHOOH�*,52'21����

���/DERUDWRLUH�GH�*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��$3+3�&83��+�SLWDO�&RFKLQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH���&+58�0RUYDQ��%UHVW��)UDQFH
���$VVRFLDWLRQ�)UDQ{DLVH�SRXU�OH�'}SLVWDJH�HW�OD�3U}YHQWLRQ�GHV�+DQGLFDSV�GH�O (QIDQW��$VVRFLDWLRQ�)UDQ{DLVH�SRXU�OH�'}SLVWDJH�HW�OD�3U}YHQWLRQ�GHV
+DQGLFDSV�GH�O (QIDQW��3DULV��)UDQFH
���*}Q}WLTXH�0RO}FXODLUH��&+8�GH�0RQWSHOOLHU��,85&��0RQWSHOOLHU��)UDQFH
���8QLYHUVLW}�GH�0RQWSHOOLHU�($������&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���6HUYLFH�GH�3QHXPRORJLH�HW�$OOHUJRORJLH�3}GLDWULTXHV��$3+3�&83��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUHV��$3+3�&83��+�SLWDO�&RFKLQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+58�0RUYDQ��%UHVW��)UDQFH

0RWV�FOHIV���0XFRYLVFLGRVH��&)75��S}Q}WUDQFH��G}SLVWDJH�Q}RQDWDO��LPSDFW�GHV�YDULDQWV

5mVXPm��

2EMHFWLIV��/pREMHFWLI�GX�GhSLVWDJH�QhRQDWDO�GH�OD�PXFRYLVFLGRVH��'10��HVW�GH�UHShUHU�OHV�QRXYHDX�QhV
DWWHLQWV�GH�IRUPH�FODVVLTXH�GH�OD�PDODGLH�GH�IDfRQ�d�SURSRVHU�XQH�SULVH�HQ�FKDUJH�SUhFRFH��&H�GhSLVWDJH
FRQGXLW�QhDQPRLQV�d�UHShUHU�hJDOHPHQW�GHV�QRXYHDX�QhV�SRXU�OHVTXHOV�OH�GLDJQRVWLF�QH�SHXW�iWUH�FRQFOX
�&)63,'���QRWDPPHQW�HQ�SUhVHQFH�GpXQ�WHVW�GH�OD�VXHXU�LQWHUPhGLDLUH�HW�ORUVTXH�OH�JhQRW\SH�QpLGHQWLILH
SDV�GHX[�YDULDQWV�SDWKRJgQHV�DVVRFLhHV�d�OD�PXFRYLVFLGRVH��YDULDQWV�&)���/pREMHFWLI�GH�FHWWH�hWXGH�HVW�GH
SUHQGUH�HQ�FRPSWH�OD�ShQhWUDQFH�DVVRFLhH�d�FHUWDLQV�YDULDQWV�DILQ�GH�PLHX[�OHV�FODVVHU�SRXU�OH�GLDJQRVWLF
HW�OH�FRQVHLO�JhQhWLTXH�

0eWKRGHV� �/D�ShQhWUDQFH�DX�'10�D�hWh�hYDOXhH�SRXU����YDULDQWV �GX�JgQH�&)75 ��F�����B����GHO
�)���GHO��HW����DXWUHV�YDULDQWV��LGHQWLILhV�FKH]�GHV�QRXYHDX�QhV�&)63,'����GH�FHV����YDULDQWV�hWDQW
FODVVhV �GLIIhUHPPHQW �VHORQ �OHV �GHX[ �EDVHV �GH �GRQQhHV �ORFXV �VShFLILTXHV �&)75�)UDQFH ��GRQQhHV �GH
SDWLHQWV�HW�LQGLYLGXV�SUhVHQWDQW�GHV�SKhQRW\SHV�YDULhV��HW�&)75���GRQQhHV�GHV�UHJLVWUHV�GH�SDWLHQWV
DWWHLQWV�GH�PXFRYLVFLGRVH���3DUWDQW�GHV�GRQQhHV�GX�'10�HQWUH������HW�������OH�QRPEUH�GH�QRXYHDX�QhV
UHShUhV�KRPR]\JRWHV�SRXU�)���GHO�HW�KhWhUR]\JRWHV�FRPSRVLWHV�SRXU�)���GHO�HW�XQ�DXWUH�YDULDQW�D�hWh
FRPSDUh�DX�QRPEUH�WKhRULTXH�DWWHQGX�GH�QRXYHDX�QhV�SRUWHXUV�GH�FH�PiPH�JhQRW\SH�VXU�OD�PiPH
ShULRGH� �&H�QRPEUH�D�hWh�GhWHUPLQh�d�SDUWLU �GHV�IUhTXHQFHV�DOOhOLTXHV�GDQV�OD �SRSXODWLRQ�JhQhUDOH
IUDQfDLVH�RX�HXURShHQQH��JQRP$'��

5eVXOWDWV��6XU�OHV������QRXYHDX�QhV�GhSLVWhV�DYHF�XQ�GLDJQRVWLF�GH�PXFRYLVFLGRVH�RX�&)63,'�HQWUH�����
HW�����������hWDLHQW�KRPR]\JRWHV�SRXU�)���GHO�HW�����KhWhUR]\JRWHV�FRPSRVLWHV�SRXU�)���GHO�HW�OpXQ�GHV
���DXWUHV�YDULDQWV��3RXU���YDULDQWV�FODVVhV�SDWKRJgQHV�&)�GDQV�OHV�GHX[�EDVHV�GH�GRQQhHV��OH�UDWLR�GX
QRPEUH�GH�QRXYHDX�QhV�REVHUYhV���QRPEUH�WKhRULTXH�GH�SRUWHXUV�GpXQ�JhQRW\SH�GRQQh�HVW�SURFKH�GH
������3DU�FRQWUH��SRXU�OHV�YDULDQWV�SUhVHQWDQW�XQH�FODVVLILFDWLRQ�GLVFRUGDQWH�HQWUH�OHV�GHX[�EDVHV�GH
GRQQhHV��FH�UDWLR�HVW�IDLEOH��,O�HVW�QRWDPPHQW�WUgV�IDLEOH�SRXU�OHV�YDULDQWV�FODVVhV�GDQV�&)75�)UDQFH
FRPPH �DVVRFLhV �DX[ �SDWKRORJLHV �PRGhUhHV �GX �&)75 ��&)75�UHODWHG �GLVRUGHUV� �� ������ �SRXU
F��������B������7*>��@7>�@��7*��7���������SRXU�7*��7��HW������SRXU�F�����*�!�&��/���)���,O�HVW�GH
���SRXU�7*��7�������SRXU�F����*�!�$��5���+�7���HW�����SRXU�F�����*�!�&��'����+��

&RQFOXVLRQ� �&HV�UhVXOWDWV�LOOXVWUHQW�OH�IDLW �TXH�OHV�GRQQhHV�hSLGhPLRORJLTXHV�GRLYHQW�iWUH�SULVHV�HQ
FRPSWH�SRXU�hYDOXHU�DX�PLHX[�OH�ULVTXH�GH�GhYHORSSHU�XQH�PXFRYLVFLGRVH�GDQV�OH�FRQWH[WH�GX�'10��&HOD
HVW�SDU�DLOOHXUV�LPSRUWDQW�d�FRQVLGhUHU�GDQV�OH�FRQWH[WH�GHV�GRQQhHV�IRUWXLWHPHQW�LGHQWLILhHV�ORUV�GHV
hWXGHV�SDQJhQRPLTXHV��SRXU�OH�JgQH�&)75�HW�GpDXWUHV�JgQHV�LPSOLTXhV�GDQV�GHV�PDODGLHV�KhUhGLWDLUHV
JUDYHV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 0HULHP�&KDRXFK

���������/D�GXSOLFDWLRQ�;T�����T���LQFOXDQW�OH�JlQH�)05����XQH�FDXVH�GH�GmzFLHQFH�LQWHOOHFWXHOOH�FKH]�OHV�zOOHV��h�SURSRV�GxXQH
REVHUYDWLRQ

$XWHXUV��

0HULHP�&KDRXFK������+RXZH\GD�-LODQL������6\ULQH�+L]HP������)DWHQ�+VRXPL������<DVPLQD�(ODULEL������,PHQ�5HMHE������0H\VVD�0HULGD������DELU�-EDOL�����
PDQHO�$MLPL������6RXPD\D�%RXUJRX������DKOHP�%HOKDM������/DPLD�%HQ�-HPDD����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�PDUVD���+RSLWDO�0RQJL�6OLP���/D�PDUVD���WXQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�PDUVD���+RSLWDO�0RQJL�6OLP���/D�PDUVD��7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�PDUVD���+RSLWDO�0RQJL�6OLP���/D�PDUVD��7XQLV��WXQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+RSLWDO�0RQJL�6OLP��/D�PDUVD��WXQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�PDUVD���+RSLWDO�0RQJL�6OLP���/D�PDUVD���7XQLV��7XQLVLH
���VHUYLFH�GH�S}GRSV\FKLDWULH��+RSLWDO�0RQJL�6OLP��/D�PDUVD��WXQLV��7XQLVLH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��&*+�DUUD\��GXSOLFDWLRQ�;T����T����J|QH�)05�

5mVXPm��

/D�G}®FLHQFH�LQWHOOHFWXHOOH�OL}H�v�O
;��',/;��HVW�XQ�WURXEOH�IU}TXHQW�TXL�UHSU}VHQWH���v�����GHV�FDXVHV�GH�G}®FLHQFH�LQWHOOHFWXHOOH�FKH]�OHV�KRPPHV�
/H�V\QGURPH�GH�O ;�IUDJLOH�HQ�HVW�OD�SULQFLSDOH�}WLRORJLH��U}VXOWDQW�G
XQH�SHUWH�G
H[SUHVVLRQ�GX�J|QH�)05���/D�GXSOLFDWLRQ�SDUWLHOOH�GX�EUDV�ORQJ�GX
FKURPRVRPH�;�HVW�XQH��IRUPH�UDUH�GH�',/;��(OOH�FRQGXLW�v�XQH�GLVRPLH�IRQFWLRQQHOOH�GHV�J|QHV�FRPSULV�GDQV�OD�U}JLRQ�GXSOLTX}H�HW�D�}W}�UDSSRUW}H
GDQV�SOXVLHXUV�FDV�GH�G}®FLW�LQWHOOHFWXHO�FKH]�GHV�VXMHWV�GH�VH[H�PDVFXOLQ�

1RXV�UDSSRUWRQV�XQ�FDV�GH�GXSOLFDWLRQ�;T�����;T���PLVH�HQ�}YLGHQFH�SDU�&*+�DUUD\��K\EULGDWLRQ�J}QRPLTXH�FRPSDUDWLYH�VXU�SXFH�v�$'1��FKH]
XQH�SDWLHQWH�DGUHVV}H�SRXU�G}®FLHQFH�LQWHOOHFWXHOOH��RE}VLW}�HW�}SLOHSVLH�

1RWUH � �SDWLHQWH� �LVVXH �G XQ �PDULDJH �QRQ �FRQVDQJXLQ� �xJ}H �GH �� �DQV �HW �GHPL� �SU}VHQWDLW �XQ �G}®FLW �LQWHOOHFWXHO� �XQH �RE}VLW}� �XQH �}SLOHSVLH� �GHV
WURXEOHV�GX�VSHFWUH�GH�O DXWLVPH�HW�TXHOTXHV�WUDLWV�G\VPRUSKLTXHV��/H�FDU\RW\SH�}WDLW�QRUPDO��/D�&*+�DUUD\�D�PLV�HQ�}YLGHQFH�XQH�GXSOLFDWLRQ�GH
����0E�HQ�;T�����T���HQWUH�OHV�SRLQWV�GH�FDVVXUH�������������HW�������������KJ������&HWWH�U}JLRQ�GXSOLTX}H�FRQWLHQW����J|QHV�GRQW���J|QHV�20,0
PRUELGHV��)05���)05��HW�,'6��$ORUV�TXH�OH�J|QH�,'6�HVW�UHVSRQVDEOH�GH�OD�PXFRSRO\VDFFKDULGRVH�GH�W\SH�,,��OHV�J|QHV�)05��HW�)05��VRQW�LPSOLTX}V
GDQV �OD �G}®FLHQFH �LQWHOOHFWXHOOH �SDU �DPSOL®FDWLRQ �DQRUPDOH �GH �U}S}WLWLRQV �&**�RX �&&*�UHVSHFWLYHPHQW�/D �GXSOLFDWLRQ �;T��T�� �FRUUHVSRQG �v �XQ
V\QGURPH�G}FULW�FKH]�GHV�VXMHWV�GH�VH[H�PDVFXOLQ�SU}VHQWDQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��XQH�RE}VLW}��XQ�K\SRJRQDGLVPH�HW�XQH�SHWLWH�WDLOOH��DYHF
XQH �YDULDELOLW} �SK}QRW\SLTXH� �8QLTXHPHQW �� �FDV �GH �GXSOLFDWLRQ �;T�� �RQW �}W} �UDSSRUW}V �GDQV �OD �OLWW}UDWXUH �FKH] �GHV �®OOHV �DYHF �XQ �WDEOHDX
SK}QRW\SLTXH�DVVH]�YDULDEOH��PDLV�FRPSRUWDQW�XQ�UHWDUG�GX�G}YHORSSHPHQW��SRUWDQW�HVVHQWLHOOHPHQW�VXU�OH�ODQJDJH��XQH�}SLOHSVLH�FKH]�XQH
SDWLHQWH��HW�GHV�VW}U}RW\SLHV�GDQV�XQ�DXWUH�FDV��/HV�WURXEOHV�QHXURG}YHORSSHQWDX[�DVVRFL}V�v�FHWWH�GXSOLFDWLRQ�VHUDLHQW�OD�FRQV}TXHQFH�GH�O HHW
GX�GRVDJH�GX�J|QH�)05�HQ�O RFFXUHQFH��&H�&19�D�}W}�FODVV}�HQ�SDWKRORJLTXH�v�OD�OXPL|UH�GH�WRXV�FHV�DUJXPHQWV��/D�YDULDELOLW}�SK}QRW\SLTXH�FKH]
OHV�SDWLHQWHV�GH�VH[H�I}PLQLQ�VHUDLW�GXH�v�O HHW�GX�ELDLV�G LQDFWLYDWLRQ�GH�O ;�

8QH�),6+��K\EULGDWLRQ �LQ �VLWX �¯XRUHVFHQWH� �VHUD �U}DOLV}H �D®Q�GH �FRQ®UPHU �O DQRPDOLH� �GH �G}WHUPLQHU �VRQ �P}FDQLVPH� �HW �GH �OD �FKHUFKHU �FKH] �OHV
SDUHQWV�

(Q �FRQFOXVLRQ� �OD �GXSOLFDWLRQ �;T�����;T�� �UHSU}VHQWH �XQH �IRUPH �VXSSO}PHQWDLUH �GH �',/;� �DHFWDQW �OHV �GHX[ �VH[HV� �/ HHW �GX �GRVDJH �GX �J|QH
)05��VHUDLW�OH�P}FDQLVPH�OH�SOXV�SUREDEOH��/ }WXGH�GH�O LQDFWLYDWLRQ�GH�O ;�HVW�Q}FHVVDLUH��D®Q�G }YDOXHU�VRQ�LPSDFW�VXU�OH�SK}QRW\SH�SRXU�H[SOLTXHU
OD�YDULDELOLW}�SK}QRW\SLTXH�DVVRFL}H�v�FH�&19��



*c1c7,48(�78025$/( (OLVH�3LHUUH�1RHO

���������/\PSKDQJLRPDWRVH�GLyXVH�HW�PXWDWLRQ�15$6��h�SURSRV�GH���QRXYHDX[�FDV

$XWHXUV��

(OLVH�3LHUUH�1R�O������*XLOODXPH�+HUEUHWHDX������(PPD�$OODLQ�/DXQD\������&KDUORWWH�2ULRW������6DUD�:HLQKDUG������6}EDVWLHQ�%DUEDURW������)ODYLH
6DGRQHV������&KULVWRSKH�3HUUHW������&KULVWLQH�6DJDQ������(OLVDEHWK�&DVVDJQDX������6W}SKDQH�%H]LHDX������0DUF�'HQLV������0DULH�9LQFHQW����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�ELRFKLPLH��SODWHIRUPH�GH�J}Q}WLTXH�PRO}FXODLUH�GHV�FDQFHUV��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�S}GLDWULH�VS}FLDOLV}H��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�G
RQFRORJLH�S}GLDWULTXH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�GHUPDWRORJLH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�UDGLRORJLH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��&+8�GH�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���O\PSKDQJLRPDWRVH�GLXVH��O\PSKDQJLRPDWRVH�NDSRVLIRUPH��3,.�&$��15$6��PRVD�TXH��UDSDP\FLQH

5mVXPm��

/D �O\PSKDQJLRPDWRVH �GLXVH ��/'� �HVW �XQH �SDWKRORJLH �UDUH �WRXFKDQW �SU}I}UHQWLHOOHPHQW �O HQIDQW �HW �O DGROHVFHQW� �,O �V DJLW �G XQH �SUROLI}UDWLRQ �GH
YDLVVHDX[ �O\PSKDWLTXHV �GDQV �GL}UHQWV �RUJDQHV �HQ �OLHQ �DYHF �XQ �PRVD�FLVPH �J}Q}WLTXH� �/H �GLDJQRVWLF �UHSRVH �KDELWXHOOHPHQW �VXU �XQ �IDLVFHDX
G DUJXPHQWV �FOLQLTXHV� �UDGLRORJLTXHV �HW �DQDWRPR�SDWKRORJLTXHV ��O\PSKRSUROLI}UDWLRQ �P}GLDVWLQDOH� �}SDQFKHPHQWV �SOHXUDX[ �HW �S}ULFDUGLTXHV�
DWWHLQWH �RVVHXVH� �SDUIRLV �FXWDQ}H� �PDUTXDJH�LPPXQR�KLVWRFKLPLTXH �VS}FL®TXH�� �'HV �PXWDWLRQV �GDQV �OH �J|QH �3,.�&$ �RQW �G}Mv �}W} �UDSSRUW}HV� �HW
SOXV �U}FHPPHQW �HQFRUH �XQH �PXWDWLRQ �GDQV �OH �J|QH �15$6 �UHVSRQVDEOH �GH �O\PSKDQJLRPDWRVH �GLXVH �RX �NDSRVLIRUPH� �$FWXHOOHPHQW �OD �SULVH �HQ
FKDUJH�GH�FHWWH�SDWKRORJLH�UHSRVH�VXU�XQ�WUDLWHPHQW�V\PSWRPDWLTXH��HW�VXU�O XWLOLVDWLRQ�GH�OD�UDSDP\FLQH��LQKLELWHXU�P725��GRQW�O H°FDFLW}�UHVWH
SDUWLHOOH�

1RXV�G}FULYRQV�LFL�GHX[�QRXYHOOHV�REVHUYDWLRQV�GH�/'�QRQ�NDSRVLIRUPH��FKH]�GHV�DGROHVFHQWV�SU}VHQWDQW�XQ�WDEOHDX�UHVSLUDWRLUH�DX�SUHPLHU�SODQ
DVVRFLDQW�GHV�}SDQFKHPHQWV�SOHXUDX[�DERQGDQWV�HW�XQ�HQYDKLVVHPHQW�P}GLDVWLQDO��/H�GLDJQRVWLF�D�}W}�}YRTX}�VXLWH�v�O DQDO\VH�KLVWRORJLTXH�TXL�D
PRQWU}�XQH�LQ®OWUDWLRQ�GX�WLVVX�DGLSHX[�HW�GX�SDUHQFK\PH�WK\PLTXH�SDU�XQH�SUROLI}UDWLRQ�GH�YDLVVHDX[�O\PSKDWLTXHV��/H�V}TXHQ{DJH�GH�O $'1�v
SDUWLU�GX�WLVVX�WXPRUDO�VXU�XQ�SDQHO�GH�J|QHV�LPSOLTX}V�GDQV�OHV�FDQFHUV�D�SHUPLV�G LGHQWL®HU�FKH]�OHV�GHX[�SDWLHQWV�OD�P~PH�PXWDWLRQ�GDQV�OH�J|QH
15$6��F����*�!�$���SU}F}GHPPHQW�G}FULWH��8Q�WUDLWHPHQW�SDU�UDSDP\FLQH�D�}W}�HQWUHSULV�DYHF�XQH�H°FDFLW}�FOLQLTXH�IUDQFKH�FKH]�O XQ�GHV�GHX[�HW
XQH�H°FDFLW}�SDUWLHOOH�FKH]�O DXWUH��(Q�O DEVHQFH�GH�WK}UDSLH�FLEODQW�GLUHFWHPHQW�OHV�SURW}LQHV�5$6��O LQWURGXFWLRQ�GH�7UDPHWLQLE��LQKLELWHXU�GH�0(.��
XWLOLV}�HQ�FRPELQDLVRQ�DYHF�XQ�LQKLELWHXU�GH�%5$)�GDQV�OH�WUDLWHPHQW�GX�P}ODQRPH��HVW�HQ�GLVFXVVLRQ�FKH]�OH�VHFRQG�SDWLHQW�

/D�/'�HVW�XQH�SDWKRORJLH�GRQW�OH�GLDJQRVWLF�Q HVW�SDV�DLV}��SRXYDQW�FRQGXLUH�v�XQH�HUUDQFH�P}GLFDOH��6D�SU}VHQWDWLRQ�HVW�YDULDEOH�HW�O DWWHLQWH
SXOPRQDLUH�SHXW�PHWWUH�HQ�MHX�OH�SURQRVWLF�YLWDO� �/H�WUDLWHPHQW�PRQWUH�DXMRXUG KXL�XQH�H°FDFLW}�SDUWLHOOH��'HX[�J|QHV�GHV�YRLHV�GH�WUDQVGXFWLRQ
5$6�0$3.��15$6��HW�3,�.�$.7��3,.�&$��VRQW�LPSOLTX}V�GDQV�FHWWH�SDWKRORJLH��HW�OHXU�FRQQDLVVDQFH�SHUPHW�GH�G}SOR\HU�HW�PHWWUH�DX�SRLQW�GHV
WK}UDSHXWLTXHV�FLEO}HV�

3LlFH�MRLQWH���$EVWUDFW�/\PSKDQJLRPDWRVH�GLXVH�9HUVLRQ�VRXPLVH�GRF[



1(852*c1c7,48( )$70$�$%'(/+(',

���������/HXFRHQFmSKDORSDWKLH�PmJDOHQFmSKDOLTXH�DYHF�N\VWHV�VRXV�FRUWLFDX[���h�SURSRV�GxXQ�FDV

$XWHXUV��

)DWPD�0HMGRXE������)DWPD�$EGHOKHGL������,NKODV�%HQ�$\HG������1RXUK|QH�*KDUEL������0DOHN�%RXDVVLGD������+RXGD�.DQRXQ������/REQD�0DDOHM�����
&KDKQH]�7ULNL������+DVVHQ�.DPRXQ����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH
���6HUYLFH�GH�1HXURORJLH�3}GLDWULTXH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH

0RWV�FOHIV���/HXFRG\VWURSKLH��OHXFRHQF}SKDORSDWKLH�P}JDOHQF}SKDOLTXH��'}®FLHQFH�LQWHOOHFWXHOOH��'}®FLW�PRWHXU��*|QH�0/&��

5mVXPm��

/D�OHXFRHQF}SKDORSDWKLH�P}JDOHQF}SKDOLTXH��/(0��DYHF�N\VWHV�VRXV�FRUWLFDX[�HVW�XQ�W\SH�UDUH�GH�OHXFRG\VWURSKLH�TXL�DVVRFLH�XQH�PDFURFUxQLH��XQ
UHWDUG�GHV�DFTXLVLWLRQV�SV\FKRPRWULFHV��XQH�VSDVWLFLW}�HW�XQH�}SLOHSVLH��/ }YROXWLRQ�VH�FDUDFW}ULVH�SDU�XQH�G}W}ULRUDWLRQ�SURJUHVVLYH�VXU�OH�SODQ
PRWHXU�HW�FRJQLWLI��&HWWH�PDODGLH��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��HVW�VHFRQGDLUH�GDQV�����v�GHV�PXWDWLRQV�DX�QLYHDX�GX�J|QH�0/&�
ORFDOLV}�HQ���T�������/H�GLDJQRVWLF�HVW�UDGLRORJLTXH��PHWWDQW�HQ�}YLGHQFH�DX�QLYHDX�GH�O ,50�F}U}EUDOH�XQH�DQRPDOLH�GH�OD�VXEVWDQFH�EODQFKH
K}PLVSK}ULTXH�F}U}EUDOH�HW�GHV�N\VWHV�VRXV�FRUWLFDX[�GDQV�OD�U}JLRQ�WHPSRUDOH��

1RXV �UDSSRUWRQV �OH �FDV �G XQH �®OOH �LVVXH �G XQ �PDULDJH �FRQVDQJXLQ� �VXLYLH �v �QRWUH �FRQVXOWDWLRQ �SRXU �UHWDUG �SV\FKRPRWHXU �G HPEO}H� �/ HQTX~WH
J}Q}WLTXH�QRWH�OD�QRWLRQ�GH�PDULDJHV�FRQVDQJXLQV�GDQV�OD�IDPLOOH�HW�G XQ�KDQGLFDS�PRWHXU�QRQ�VXLYL�FKH]�XQH�FRXVLQH�PDWHUQHOOH���/ H[DPHQ
FOLQLTXH�IDLW�v�O xJH�GH���DQV�PRQWUH�XQ�W}WUD�SDU}VLH�VSDVWLTXH�VDQV�V\QGURPH�G\VPRUSKLTXH��3DU�DLOOHXUV��/ ,50�F}U}EUDOH�PHW�HQ�}YLGHQFH�XQ
DVSHFW�HQ�IDYHXU�G XQH�/(0�DYHF�N\VWHV�VRXV�FRUWLFDX[��/H�GLDJQRVWLF�HVW�DORUV�UHWHQX��XQ�V}TXHQ{DJH�GX�J|QH�0/&��HVW�HQ�FRXUV�

1RWUH�REVHUYDWLRQ�VRXOLJQH�O LQW}U~W�GH�O ,50�F}U}EUDOH�GDQV�O RULHQWDWLRQ�}WLRORJLTXH�GHV�OHXFRG\VWURSKLHV� �FDUDFW}ULV}V�SDU�XQH�WU|V�JUDQGH
K}W}URJ}Q}LW}�FOLQLTXH�HW�J}Q}WLTXH��'HYDQW�XQH�DSSDULWLRQ�SU}FRFH�GHV�DQRPDOLHV�UDGLRORJLTXHV�FDUDFW}ULVWLTXHV�GH�/(0��OH�J|QH�0/&��VHUDLW�OH
FDQGLGDW�OH�SOXV�SUREDEOH�v�DQDO\VHU��/D�PLVH�HQ�}YLGHQFH�GH�OD�PXWDWLRQ�FDXVDOH�SHUPHW�GH�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�HW�G }WDEOLU�XQ
GLDJQRVWLF�SU}QDWDO�SRXU�G }YHQWXHOOHV�JURVVHVVHV�XOW}ULHXUHV�

3LlFH�MRLQWH���OHXFRHQFH�SKDORSDWKLH�PH�JDOHQFH�SKDOLTXH�DYHF�N\VWHV�VRXV�GRF[



21&2*c1c7,48( $OH[DQGUH�%XIIHW

���������)UmTXHQFH�GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GH�O
H[RQ�FU\SWLTXH�GH�9+/�FKH]�OHV�SDWLHQWV�DYHF�WXPHXUV�GX�VSHFWUH�GH
YRQ�+LSSHO�/LQGDX�RX�SDUDJDQJOLRPH�

$XWHXUV��

$OH[DQGUH�%XHW������%UXQD�&DOVLQD������6KDKLGD�)ORUHV������6RSKLH�*LUDXG������0DULRQ�/HQJOHW������3DXOLQH�5RPDQHW������(OLVD�'H¯RUHQQH������-DYLHU
$OOHU������,VDEHOOH�%RXUGHDX������%ULJLWWH�%UHVVDF��GH�3DLOOHUHWV������0DULD�&DODWD\XG�������&DUROLQH�'HKDLV�������(UZDQ�GH�0RQHV�������$WDQDVND
(OHQNRYD�������3KLOLSSH�+HUPDQ�������3HWHU�.DPHQLFN��������6RSKLH�/HMHXQH�������-HDQ�/RXLV�6DGRXO�������$QQH�%DUOLHU������6W}SKDQH�5LFKDUG������
-XGLWK�)DYLHU������1HOO\�%XUQLFKRQ�������%HWW\�*DUGLH������3DWULFLD�'DKLD������0HUFHGHV�5REOHGR������$QQH�3DXOH�*LPHQH]�5RTXHSOR��������

���,16(50��805�����3DULV�&HQWUH�GH�5HFKHUFKH�&DUGLRYDVFXODLUH��3DULV��)UDQFH
���+HUHGLWDU\�(QGRFULQH�&DQFHU�*URXS��6SDQLVK�1DWLRQDO�&DQFHU�5HVHDUFK�&HQWUH��&1,2���0DGULG��(VSDJQH
���'LYLVLRQ�RI�+HPDWRORJ\�DQG�0HGLFDO�2QFRORJ\��'HSDUWPHQW�RI�0HGLFLQH��0D\V�&DQFHU�&HQWHU���8QLYHUVLW\�RI�7H[DV�+HDOWK�6FLHQFH�&HQWHU�DW�6DQ
$QWRQLR��6DQ�$QWRQLR��(WDWV�8QLV
���*HQHWLFV�'HSDUWPHQW���+RVSLFHV�&LYLOV�GH�/<21��+&/���%URQ��)UDQFH
���/
,QVWLWXW�GX�7KRUD[��,16(50��&HQWUH�1DWLRQDO�GH�OD�5HFKHUFKH�6FLHQWL®TXH��&156���8QLYHUVLW}�GH�1DQWHV��1DQWHV��)UDQFH
���/DERUDWRU\�RI�0ROHFXODU�%LRORJ\�+RVSLWDO�/D�&RQFHSWLRQ��$L[�0DUVHLOOH�8QLY��$3+0��0DUVHLOOH��)UDQFH
���(QGRFULQRORJ\�DQG�1XWULWLRQ�6HUYLFH��+RVSLWDO�8QLYHUVLWDULR�3XHUWD�GH�+LHUUR��0DMDGDKRQGD��(VSDJQH
���'LYLVLRQ�RI�(QGRFULQRORJ\��'HSDUWPHQW�RI�0HGLFLQH��5HVHDUFK�&HQWUH��&HQWUH�KRVSLWDOLHU�GH�O
8QLYHUVLW}�GH�0RQWU}DO��&5&+80���0RQWU}DO��&DQDGD
���'}SDUWHPHQW�GH�%LRSDWKRORJLH�HW�,16(50�8������*XVWDYH�5RXVV\��8QLYHUVLW}�3DULV�6DFOD\��9LOOHMXLI��)UDQFH
����'HSDUWPHQW�RI�(QGRFULQRORJ\�DQG�1XWULWLRQ��+RVSLWDO�8QLYHUVLWDULR����GH�2FWXEUH��0DGULG��(VSDJQH
����6HUYLFH�GH�1HXURORJLH���0D]DULQ��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��+�SLWDX[�8QLYHUVLWDLUHV�/D�3LWL}�6DOS~WUL|UH�&KDUOHV�)RL[��3DULV��)UDQFH
����6HUYLFH�25/��+�SLWDO�3HOOHJULQ��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����'HSDUWPHQW�RI�(QGRFULQRORJ\��86+$7(�¡$FDG��,YDQ�3HQFKHY¢��0HGLFDO�8QLYHUVLW\�6R®D��6R®D��%XOJDULH
����6HUYLFH�25/�&&)��K�SLWDO�/DULERLVL|UH��$VVLVWDQFH�3XEOLTXH��+�SLWDX[�GH�3DULV����3DULV��)UDQFH
����6HUYLFH�G
(QGRFULQRORJLH�HW�GHV�0DODGLHV�GH�OD�5HSURGXFWLRQ��+�SLWDO�GH�%LF~WUH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��/H�.UHPOLQ�%LF~WUH�
)UDQFH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��&HQWUH�+RVSLWDOLHU�5}JLRQDO�HW�8QLYHUVLWDLUH�GH�/LOOH��/LOOH��)UDQFH
����6HUYLFH�G
(QGRFULQRORJLH��+�SLWDO�GH�/
$UFKHW��&+8�GH�1LFH��1LFH��)UDQFH
����5}VHDX�1DWLRQDO�SRXU�&DQFHUV�5DUHV�35(',5�ODEHOOLV}�SDU�O ,QVWLWXW�1DWLRQDO�FRQWUH�OH�&DQFHU���+�SLWDO�%LF~WUH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH
3DULV��/H�.UHPOLQ�%LF~WUH��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH

5mVXPm��

&RQWH[WH

,O�D�}W}�G}FRXYHUW�U}FHPPHQW�GDQV�O
LQWURQ���GX�J|QH�9+/�XQ�H[RQ�FU\SWLTXH��(�
���GRQW�OHV�PXWDWLRQV�VRQW�UHVSRQVDEOHV�G
XQ�}SLVVDJH�DQRUPDO�GHV
WUDQVFULWV�GH�9+/���&HV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�RQW�}W}�G}FULWHV�GDQV�SOXVLHXUV�IDPLOOHV�GH�SRO\JOREXOLH�GH�&KXYDVK�VDQV�LQDFWLYDWLRQ�ELDOO}OLTXH
GX�J|QH�9+/��HW�XQH�IDPLOOH�GH�PDODGLH�GH�YRQ�+LSSHO�/LQGDX��9+/��VDQV�PXWDWLRQ�GDQV�XQ�GHV�H[RQV�FODVVLTXHV�GH�9+/��&HSHQGDQW�OD�IU}TXHQFH
GHV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GH�O
H[RQ�(�
�GH�9+/�FKH]�OHV�SDWLHQWV�DYHF�PDODGLH�GH�YRQ�+LSSHO�/LQGDX�RX�SDUDJDQJOLRPH��3*/��Q
HVW�SDV
DFWXHOOHPHQW�FRQQX�

3DWLHQWV�HW�PmWKRGHV

8QH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GH�O
H[RQ�FU\SWLTXH�GH�9+/�D�}W}�UHFKHUFK}H�VXU�XQH�JUDQGH�FRKRUWH�LQWHUQDWLRQDOH�GH������SDWLHQWV�������DYHF�XQH
VHXOH�WXPHXU�GX�VSHFWUH�9+/������DYHF�SOXVLHXUV�WXPHXUV�GX�VSHFWUH�9+/�HW�����DYHF�3*/��$XFXQ�GH�FHV�SDWLHQWV�Q
}WDLW�SRUWHXU�G
XQH�PXWDWLRQ
FRQVWLWXWLRQQHOOH�GDQV�XQ�H[RQ�FODVVLTXH�GX�J|QH�9+/�RX�GDQV�XQ�GHV�J|QHV�GH�SU}GLVSRVLWLRQ�DX�3*/�UHVSHFWLYHPHQW�

5mVXOWDWV

1RXV�DYRQV�LGHQWL®}V�VL[�YDULDQWV�UDUHV�GH�O
H[RQ�(�
�FKH]�GRX]H�SDWLHQWV����D\DQW�XQ�3*/�HW���XQH�RX�SOXVLHXUV�WXPHXUV�GX�VSHFWUH�9+/��8Q�VHXO
GHV�VL[�YDULDQWV�}WDLW�G}Mv�G}FULW�FRPPH�SDWKRJ|QH�GDQV�O
DUWLFOH�SULQFHSV�HW�D�}W}�UHWURXY}H�FKH]�XQH�SDWLHQWH�DYHF�GHV�K}PDQJLREODWRPHV
U}WLQLHQV�PXOWLSOHV��/HV�DQDO\VHV�IRQFWLRQQHOOHV�WXPRUDOHV�SDU�LPPXQRKLVWRFKLPLH�HW�T3&5�RQW�SHUPLV�GH�FODVVHU��XQ�YDULDQW�VXSSO}PHQWDLUH�FRPPH
SDWKRJ|QH�FKH]�XQ�SDWLHQW�DYHF�SK}RFKURPRF\WRPH�S}GLDWULTXH����DXWUHV�FRPPH�YDULDQW�GH�FODVVH���FKH]�GHX[�SDWLHQWV�DYHF�3*/��/HV�GHX[
GHUQLHUV�YDULDQWV�LGHQWL®}V�FKH]���SDWLHQWV�UHVWDQW�RQW�}W}�FODVV}V�FRPPH�SUREDEOHPHQW�E}QLQ��3DUPL�HX[�OH�UV����������D�}W}�PLV�HQ�}YLGHQFH
FKH]���SDWLHQWV�DORUV�TX
LO�Q
HVW�G}FULW�TXH����IRLV�FKH]�������VXMHWV�GDQV�*HQRPH�$JJUHJDWLRQ�'DWDEDVH��S������������VXJJ}UDQW�TXH�FH�YDULDQW
SRXUUDLW�~WUH�XQ�YDULDQW�PRGL®FDWHXU�FRQI}UDQW�XQ�ULVTXH�DFFUX�GH�G}YHORSSHU�GHV�WXPHXUV�GX�VSHFWUH�9+/�

&RQFOXVLRQV

/HV�PXWDWLRQV�FRQVWLWXWLRQQHOOHV�GH�O
H[RQ�FU\SWLTXH�GH�9+/�VRQW�LPSOLTX}HV�GDQV����������������GHV�SDWLHQWV�DYHF�SOXVLHXUV�WXPHXUV�GX�VSHFWUH
9+/�HW�GDQV����������������GHV�SDWLHQWV�DYHF�3*/��FH�TXL�VXJJ|UH�TXH�FHW�H[RQ�GRLW�DXVVL�~WUH�H[SORU}�FKH]�OHV�SDWLHQWV�DYHF�PDODGLH�GH�YRQ
+LSSHO�/LQGDX�RX�3*/��&HV�GRQQ}HV�LOOXVWUHQW�O
LPSRUWDQFH�G
H[SORUHU�OHV�YDULDQWV�GDQV�OHV�U}JLRQV�LQWURQLTXHV�SURIRQGHV�FKH]�OHV�SDWLHQWV�D\DQW�XQ
SK}QRW\SH�}YRFDWHXU�VDQV�PXWDWLRQ�LGHQWL®}H�GDQV�OHV�J|QHV�UHVSRQVDEOHV�GH�OD�PDODGLH�



(3,*c1c7,48(��,17(5$&7,216�*b1(6
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VROfQH�FRQUDG

���������1DQLVPH�PLFURFmSKDOLTXH�FDXVm�SDU�XQ�YDULDQW�GDQV�'107�$

$XWHXUV��

6RO|QH�&RQUDG������0DULH�9LQFHQW���������6W}SKDQH�%}]LHDX���������%HQMDPLQ�&RJQ}�������

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���/
,QVWLWXW�GX�WKRUD[��,16(50��&156��81,9�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���'107�$��QDQLVPH��PLFURF}SKDOLH��G}®FLHQFH�LQWHOOHFWXHOOH��}SLJ}Q}WLTXH��P}WK\ODWLRQ

5mVXPm��

/HV�YDULDQWV�GX�J|QH�'107�$�VRQW �FRQQXV�SRXU�GRQQHU�XQ�SK}QRW\SH�G DYDQFH�VWDWXUDOH� �PDFURF}SKDOLH �HW �G}®FLHQFH�LQWHOOHFWXHOOH ��',�� �DSSHO}
V\QGURPH�GH�7DWWRQ�%URZQ�5DKPDQ��7%56��20,0����������1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�SDWLHQWH�SU}VHQWDQW�XQ�UHWDUG�SV\FKRPRWHXU
PRG}U}�HW�GHV�WUDLWV�PRUSKRORJLTXHV�SDUWLFXOLHUV��RUHLOOHV�G}FROO}HV�EDV�LPSODQW}HV�HW�QH]�EXOEHX[��DVVRFL}V�v�XQ�UHWDUG�VWDWXUR�SRQG}UDO�HW�XQH
PLFURF}SKDOLH�SU}VHQWV�G|V�OD�QDLVVDQFH��$�O xJH�GH���DQV�OD�SDWLHQWH�DYDLW�XQH�WDLOOH�v����'6��XQ�SRLGV�v����'6�HW�XQ�S}ULP|WUH�FUxQLHQ�v������'6��/H
V}TXHQ{DJH �GH � O 
H[RPH �D �PLV �HQ �}YLGHQFH �XQH �G}O}W LRQ �HQ �SKDVH �GH �� �QXFO}RW LGHV� �GH �QRYR� �GDQV � OH �J|QH �'107�$
�10B���������F����B���GHO�S��6HU���GHO����&H�YDULDQW�LQGXLW�OD�G}O}WLRQ�G XQH�V}ULQH�WU|V�FRQVHUY}H�GDQV�OH�GRPDLQH�3::3�LPSOLTX}�GDQV�OD
OLDLVRQ�v�OD�FKURPDWLQH�

/H�J|QH�'107�$�FRGH�SRXU�OD�'1$�P}WK\OWUDQVI}UDVH���LPSOLTX}H�GDQV�OD�P}WK\ODWLRQ�GH�QRYR�GH�O $'1�ORUV�GH�O HPEU\RJHQ|VH��5}FHPPHQW��+H\Q
HW�DO��1DW�*HQHW��������RQW�UDSSRUW}���YDULDQWV�IDX[�VHQV�GH�QRYR�GDQV�OH�P~PH�GRPDLQH��3::3��FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQ�SK}QRW\SH
VLPLODLUH�GH�QDQLVPH�PLFURF}SKDOLTXH�HW�',��'HV�YDULDQWV�UHVSRQVDEOHV�GHV�GHX[�SK}QRW\SHV�LQYHUVHV��DYDQFH�RX�UHWDUGVWDWXUDX[��RQW�}W}�LGHQWL®}V
GDQV �OH �P~PH �GRPDLQH �IRQFWLRQQHO� �PDLV �O }TXLSH �D �PRQWU} �XQ �HHW �GL}UHQWLHO �VXU �OD �P}WK\ODWLRQ� �K\SRP}WK\ODWLRQ �GDQV �OH �FDV �GH �O DYDQFH
VWDWXUDOH�HW�K\SHUP}WK\ODWLRQ�GDQV�OH�FDV�GX�UHWDUG�VWDWXUDO��&HWWH�REVHUYDWLRQ�W}PRLJQH�GH�OD�GL°FXOW}�G LQWHUSU}WDWLRQ�GHV�YDULDQWV�GDQV�FHUWDLQV
J|QHV�HQ�OLHQ�DYHF�O }SLJ}Q}WLTXH��TXL�SHXYHQW�DYRLU�XQ�HHW�SK}QRW\SLTXH�GL}UHQW�VHORQ�OHXU�ORFDOLVDWLRQ�HW�OHXU�HHW�SHUWH�RX�JDLQ�GH�IRQFWLRQ�

3LlFH�MRLQWH���DEVWUDFWB'107�$B®QDO�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 7KRPDV�&RXUWLQ

���������'LDJQRVWLF�mWLRORJLTXH�GH�OD�GmzFLHQFH�LQWHOOHFWXHOOH���UmVXOWDWV�GX�VmTXHQkDJH�GxH[RPH�HQ�WULR�GDQV�XQH�FRKRUWH�GH
����SDWLHQWV

$XWHXUV��

7KRPDV�&RXUWLQ���������-XOLHQ�%XUDWWL������'DPLHQ�+D\H������3HUULQH�&KDUOHV������&DUROLQH�1DYD������'LDQD�5RGULJXH]�/HYL������6DQGUD�:KDOHQ�����
'LDQH�'RXPPDUG������,VDEHOOH�0DUH\������7KLHUU\�%LOOHWWH�GH�9LOOHPHXU������6DQGULQH�&KDQWRW�%DVWDUDXG������/DXUHQFH�&XLVVHW������$XU}OLH�/D®WWH�����
9DO}ULH�2OLQ������6DELQD�.DUDJLF������(VWUDGH�&ODXGH������&RULQQH�0DFK������rORGLH�/HMHXQH������6W}SKDQLH�9DOHQFH������/\GLH�%XUJOHQ������%}Q}GLFWH
+}URQ������0DULH�/DXUH�0RXWDUG������$OH[DQGUD�$IHQMDU������6ROYHLJ�+HLGH������&\ULO�0LJQRW������%RULV�.HUHQ������'HOSKLQH�+}URQ����

���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
�����,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH��3DULV��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�P}GLFDOH��+�SLWDO�&RFKLQ��3DULV��)UDQFH
���1HXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���6}TXHQ{DJH�G
H[RPH��G}®FLHQFH�LQWHOOHFWXHOOH��QHXURJ}Q}WLTXH��GLDJQRVWLF�}WLRORJLTXH��QHXURG}YHORSSHPHQW

5mVXPm��

,QWURGXFWLRQ���/D�G}®FLHQFH�LQWHOOHFWXHOOH��',��HVW�XQH�DHFWLRQ�FOLQLTXHPHQW�HW�J}Q}WLTXHPHQW�K}W}URJ|QH�TXL�FRQFHUQH���v�����GH�OD�SRSXODWLRQ
PRQGLDOH��'HV�}WXGHV�U}FHQWHV�HVWLPHQW�TX XQH�RULJLQH�J}Q}WLTXH�SRXUUDLW�~WUH�UHWURXY}H�FKH]�����GHV�SDWLHQWV�DWWHLQWV��VRXV�IRUPH�G XQH
PXOWLWXGH�GH�FDXVHV�UDUHV��GRQW�FHUWDLQHV�VRQW�HQFRUH�v�LGHQWL®HU��'X�IDLW�GH�FHWWH�H[WU~PH�K}W}URJ}Q}LW}�J}Q}WLTXH��OHV�VWUDW}JLHV�GLDJQRVWLTXHV
VRQW�FRPSOH[HV��&HV�GHUQL|UHV�DQQ}HV��OHV�DYDQF}HV�WHFKQRORJLTXHV�DSSRUW}HV�SDU�OH�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ��1*6��RQW�UDGLFDOHPHQW
PRGL®}�OD�SULVH�HQ�FKDUJH�GLDJQRVWLTXH�GH�FHWWH�SDWKRORJLH��1RXV�SU}VHQWRQV�LFL�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�J}Q}WLTXHV�G XQH�FRKRUWH�GH����
SDWLHQWV�DWWHLQWV�GH�',�HW�D\DQW�E}Q}®FL}�G XQ�V}TXHQ{DJH�G H[RPH�HQ�WULR�

3DWLHQWV�HW�PmWKRGHV�������SDWLHQWV�RQW�}W}�LQFOXV�VXU�XQH�S}ULRGH�GH����PRLV��LVVXV�GHV�FRQVXOWDWLRQV�GH�J}Q}WLTXH�P}GLFDOH�HW�RX�GH�QHXUR�
S}GLDWULH��/D�',�}WDLW�}YDOX}H�VXU�OD�EDVH�G XQ�ELODQ�QHXURSV\FKRORJLTXH�RX�XQH�}FKHOOH�DGDSWDWLYH�ORUVTXH�GLVSRQLEOH��'DQV�OH�FDV�FRQWUDLUH��XQH
}YDOXDWLRQ�VXU�GHV�GRQQ}HV�GH�G}YHORSSHPHQW��VFRODULW}��DXWRQRPLH��HWF���D�}W}�U}DOLV}H��/ HQVHPEOH�GHV�SDWLHQWV�D�E}Q}®FL}��DYDQW�V}TXHQ{DJH
G H[RPH��G XQH�$QDO\VH�&KURPRVRPLTXH�VXU�3XFH�v�$'1��$&3$��DLQVL�TXH�G XQH�UHFKHUFKH�G ;�IUDJLOH��(Q�FDV�GH�Q}JDWLYLW}��XQ�V}TXHQ{DJH
G H[RPH�HQ �WULR �}WDLW �HHFWX}� �/HV �U}VXOWDWV �PRO}FXODLUHV �RQW �}W} �V\VW}PDWLTXHPHQW �GLVFXW}V �HQ �U}XQLRQ �GH �FRQFHUWDWLRQ �SOXULGLVFLSOLQDLUH ��5&3�
DYDQW�UHQGX�GX�U}VXOWDW�DX�SDWLHQW�

5mVXOWDWV �� �/H �WDX[ �GLDJQRVWLTXH �JOREDO �GH �O }WXGH �D �}W} �GH ��� �� ��������� �SDWLHQWV�� �'H �SOXV� ��� �YDULDQWV �RQW �}W} �LGHQWL®}V �GDQV �GHV �J|QHV
FDQGLGDWV�GH�',��FRQWULEXDQW�v�OHXU�YDOLGDWLRQ��FH�TXL�D�DXJPHQW}�OH�WDX[�GLDJQRVWLTXH�v��������������SDWLHQWV���/HV�YDULDQWV�GDQV�GHV�J|QHV
GRPLQDQWV �VRQW �PDMRULWDLUHV ������ �HW �OH �SOXV �VRXYHQW �GH �QRYR ������� �3RXU �OHV ���� �SDWLHQWV� ���� �J|QHV �GL}UHQWV �VRQW �LQFULPLQ}V� �6XU �OH �SODQ
FOLQLTXH��OD�V}Y}ULW}�GH�OD�',�Q D�SDV�G LPSDFW�VLJQL®FDWLI�VXU�OH�WDX[�GLDJQRVWLTXH��O}JHU�,'����������������PRG}U}�v�V}Y|UH�,'����������������S�
YDOXH� ��������� �FRQWUDLUHPHQW �v �G DXWUHV �}WXGHV� �' DXWUHV �SDUDP|WUHV� �FRPPH�O KLVWRLUH �IDPLOLDOH �RX�O }SLOHSVLH �Q RQW �SDV �}W} �LGHQWL®}V �FRPPH
SRWHQWLHOV�IDFWHXUV�LQ¯XHQ{DQW�O H°FDFLW}�GLDJQRVWLTXH�GX�:(6��S�YDOXH� �������DQG��������

&RQFOXVLRQ���&HWWH�}WXGH�FRQ®UPH�O K}W}URJ}Q}LW}�J}Q}WLTXH�PDMHXUH�GH�OD�',�HW�O LQW}U~W�G XQH�DSSURFKH�SDU�V}TXHQ{DJH�G H[RPH�HQ�WULR�SRXU�OD
UHFKHUFKH�}WLRORJLTXH��TXHOOH�TXH�VRLW�OD�JUDYLW}�GH�OD�',�HW�OHV�VLJQHV�DVVRFL}V��8Q�DUEUH�G}FLVLRQQHO�HVW�SURSRV}�v�OD�OXPL|UH�GH�FHV�U}VXOWDWV�
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EHQRLW�UXFKHWRQ

���������1RXYHDX[�SKmQRW\SHV�DVVRFLmV�h�GHV�YDULDQWV�GRPLQDQWV�GH�'1$��

$XWHXUV��

%HQRLW�5XFKHWRQ������6DQGULQH�)LODXW������1RUPD�5RPHUR������'DPLHQ�6WHUQEHUJ������7DQ\D�6WRMNRYLF������HGRDUGR�0DOIDWWL�������

���8�)��&DUGLRJ}Q}WLTXH�HW�0\RJ}Q}WLTXH��6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��$3�+3���*+8�/D�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
�����,16(50��&HQWUH�GH�5HFKHUFKHV��&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�1HXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��*+8�3LWL}�6DOS~WUL|UH��3DULV�
)UDQFH���3DULV��)UDQFH
���6HUYLFH�1HXURORJLH�0}GLFDOH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�1HXURPXVFXODLUH�3DULV�1RUG��&+8�5D\PRQG�3RLQFDU}��*DUFKHV��)UDQFH��*DUFKHV�
)UDQFH
���8�����8964�,16(50�+DQGLFDS�1HXURPXVFXODLUH��3K\VLRORJLH��%LRWK}UDSLH�HW�3KDUPDFRORJLH�$SSOLTX}HV��8)5�GHV�6FLHQFHV�GH�OD�VDQW}�6LPRQH
9HLO��8QLYHUVLW}�9HUVDLOOHV�6DLQW�4XHQWLQ�HQ�<YHOLQHV��)UDQFH��9HUVDLOOHV��)UDQFH

0RWV�FOHIV���0LWRFKRQGULH�'1$�

5mVXPm��

2EMHFWLI�
'}FULUH�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�KLVWRSDWKRORJLTXHV�GH�WURLV�SDWLHQWV�SU}VHQWDQW�GHX[�QRXYHOOHV�PXWDWLRQV�GX�J|QH�'1$��UHVSRQVDEOHV�G XQH
P\RSDWKLH�SU}FRFH�DYHF�DWWHLQWH�FDUGLDTXH�HW�XQH�PLWRFKRQGULRSDWKLH�WDUGLYH�DYHF�UKDEGRP\RO\VH�

&RQWH[WH�

'1$��FRGH�SRXU�XQH�K}OLFDVH���QXFO}DVH�LPSOLTX}H�GDQV�OH�PDLQWLHQ���OD�U}SOLFDWLRQ�GH�O
$'1PW��'HV�PXWDWLRQV�GH�'1$��RQW�}W}�DVVRFL}HV�v�XQH
RSKWDOPRSO}JLH�SURJUHVVLYH�DXWRVRPLTXH�GRPLQDQWH���v�XQH�P\RSDWKLH�FRQJ}QLWDOH�DYHF�SWRVLV�HW�v�GHV�G}O}WLRQV�PXOWLSOHV�GH�O $'1PW��o�FH�MRXU�
VHXOV�TXHOTXHV�FDV�GH�'1$��RQW�}W}�G}FULWV��DXFXQ�QH�SU}VHQWDQW�XQH�DWWHLQWH�FDUGLDTXH�RX�XQH�UKDEGRP\RO\VH�

0}WKRGH��
/HV�DQDO\VHV�FOLQLTXHV��KLVWRSDWKRORJLTXHV��ELRSVLH�PXVFXODLUH��HW�PRO}FXODLUHV�FRPSUHQDQW�XQ�SDQHO�1*6�GH�����J|QHV�LPSOLTX}V�GDQV�OHV
PDODGLHV�PLWRFKRQGULDOHV�RQW�}W}�U}DOLV}HV�FKH]�GHX[�SDWLHQWV�PH[LFDLQV��XQH�P|UH�HW�VRQ�®OV�HW�FKH]�XQ�WURLVL|PH�FDV��VSRUDGLTXH�� �XQ�SDWLHQW
IUDQ{DLV�

5}VXOWDWV�
/HV�SDWLHQWV���HW���RQW�SU}VHQW}�XQH�P\RSDWKLH�SU}FRFH�DVVRFL}H�v�XQ�SWRVLV��XQH�IDLEOHVVH�GX�Y}ORSKDU\Q[�HW�XQH�DWWHLQWH�FDUGLDTXH��/H�SDWLHQW���D
SU}VHQW}�XQH�UKDEGRP\RO\VH�U}Y}ODQW�XQH�PDODGLH�PLWRFKRQGULDOH�FDUDFW}ULV}H�SDU�XQH�SHUWH�DXGLWLYH�QHXUR�VHQVRULHOOH��XQ�SWRVLV�HW�GHV�OLSRPHV�
/HV�ELRSVLHV�PXVFXODLUHV�U}DOLV}HV�FKH]�WRXV�OHV�SDWLHQWV�RQW�PRQWU}�GHV�DOW}UDWLRQV�PLWRFKRQGULDOHV�YDULDEOHV�DPLV�HQ�IDYHXU�GH�F\WRSDWKLHV
PLWRFKRQGULDOHV� �/H �SDWLHQW �� �SU}VHQWDLW �GHV �G}O}WLRQV �PXOWLSOHV �GH �O
$'1PW �PXVFXODLUH �}YRTXDQW �XQH �DQRPDOLH �DX �QLYHDX �G XQ �J|QH �GH
PDLQWHQDQFH �GH �O $'1PW� �/HV �DQDO\VHV � �J}Q}WLTXHV �RQW �U}Y}O} �XQH �QRXYHOOH �PXWDWLRQ �K}W}UR]\JRWH �QRQ�VHQV � �GH �'1$� ��F�����GHO7�
S�3KH���/HXIV���FKH]�3��HW�3���DLQVL�TX
XQH�QRXYHOOH�PXWDWLRQ�K}W}UR]\JRWH�IDX[�VHQV�GDQV�OH�J|QH�'1$���F����7!�&��S�/HX���6HU��GDQV�3���&HV
GHX[�YDULDQWV�Q
RQW�SDV�}W}�UDSSRUW}HV�DXSDUDYDQW��/H�YDULDQW�GHV�SDWLHQWV�3��3��SHXW�~WUH�FRQVLG}U}�FRPPH�SDWKRJ|QH�SDU�O DSSDULWLRQ�G XQ�FRGRQ
VWRS��/H�YDULDQW�3��HVW�XQ�YDULDQW�GH�VLJQL®FDWLRQ�LQFRQQXH�FODVVH����PDLV�O KLVWRORJLH�HW�VXUWRXW�OD�SU}VHQFH�VLJQL®FDWLYH�GH�G}O}WLRQV�PXOWLSOHV�GH
O $'1PW�FKH]�XQ�SDWLHQW�GH����DQV�WHQGHQW�v�FRQIRUWHU�VRQ�U�OH�GDQV�OD�SDWKRJ}QLFLW}�GX�SDWLHQW���

&RQFOXVLRQV�
o�FH�MRXU��VHXOV�TXHOTXHV�FDV�GH�YDULDQWV�'1$��IDX[�VHQV�RX�QRQ�VHQV�v�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�RQW�}W}�UDSSRUW}V��$XFXQ�G
HQWUH�HX[
QH�SU}VHQWDLW�G
DWWHLQWH�FDUGLDTXH�QL�GH�UKDEGRP\RO\VH��1RXV�}ODUJLVVRQV�LFL�OH�VSHFWUH�J}Q}WLTXH�HW�SK}QRW\SLTXH�GHV�WURXEOHV�PLWRFKRQGULDX[�OL}V
v�'1$�
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$QWRLQH�3ROL

���������/HV�SKOmERWRPLHV���XQ�WUDLWHPHQW�H|FDFH�GH�OD�SRUSK\ULH�mU\WKURSRqmWLTXH�FRQJmQLWDOH�

$XWHXUV��

$QWRLQH�3ROL���������$ULHQQH�0LUPLUDQ������&}FLOH�*HG������&DUROLQH�6FKPLWW���������7KLEDXG�/HIHEYUH���������+DQD�0DQFHDX���������5DHG�'DKHU�����
%RXDOHP�0RXORXHO������.DWHOO�3HRF
K���������6\OYLH�6LPRQLQ������-HDQ�0DUF�%ORXLQ������-HDQ�&KDUOHV�'H\EDFK������+HUY}�3X\���������(PPDQXHO�5LFKDUG
�����/DXUHQW�*RX\D�������

���$3+3���&505�3RUSK\ULHV��+�SLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
���&HQWUH�GH�UHFKHUFKHV�VXU�O
LQ¯DPPDWLRQ�8������,16(50��3DULV��)UDQFH
���%LRFKLPLH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���%LRFKLPLH��+�SLWDO�%HDXMRQ��&OLFK\��)UDQFH
���%0*,&�8������,16(50��%RUGHDX[��)UDQFH
���%0*,&�8������&+8�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���SRUSK\ULH��IHU��SRUSK\ULQHV��SKO}ERWRPLH��}U\WKURSR�|VH

5mVXPm��

/D�SRUSK\ULH�}U\WKURSR�}WLTXH�FRQJ}QLWDOH��3(&��20,0���������HVW�XQH�PDODGLH�DXWRVRPLTXH�U}FHVVLYH�UDUH�GXH�v�XQ�G}IDXW�G DFWLYLW}�GH�O 8526��OD
TXDWUL|PH �HQ]\PH �GH �OD �YRLH �GH �ELRV\QWK|VH �GH �O K|PH� �&H �G}®FLW �HQ]\PDWLTXH �VH �WUDGXLW �SDU �XQH �DFFXPXODWLRQ �G XURSRUSK\ULQHV �HW �GH
FRSURSRUSK\ULQHV�GDQV�OHV�FHOOXOHV�}U\WKUR�GHV��/ DFFXPXODWLRQ�GH�FHV�SRUSK\ULQHV�GDQV�OHV�}U\WKURF\WHV�HQWUD�QH�XQH�K}PRO\VH�FKURQLTXH��/HV
SRUSK\ULQHV�LQWUD�}U\WKURF\WDLUHV�GLXVHQW�DORUV�GDQV�WRXW�O RUJDQLVPH��/H�G}S�W�GH�SRUSK\ULQHV�GDQV�OD�SHDX�HVW�UHVSRQVDEOH�G XQH�SKRWRVHQVLELOLW}
VH�WUDGXLVDQW�SDU�OD�IRUPDWLRQ�GH�EXOOHV�HW��VXU�OH�ORQJ�WHUPH��SDU�GHV�PXWLODWLRQV�GHV�]RQHV�SKRWR�H[SRV}HV�SRXYDQW�HQWUDLQHU�XQ�LPSRUWDQW
SU}MXGLFH�HVWK}WLTXH�HW�IRQFWLRQQHO��6XU�OH�SODQ�FKURQLTXH��OD�3(&�}YROXH�IU}TXHPPHQW�YHUV�O LQVX°VDQFH�P}GXOODLUH�HW�OD�SDQF\WRS}QLH��/HV�RSWLRQV
WK}UDSHXWLTXHV�VRQW�SHX�QRPEUHXVHV�HW�UHSRVHQW�SULQFLSDOHPHQW�VXU�OD�SKRWR�SURWHFWLRQ�HW�OHV�K\SHU�WUDQVIXVLRQV��3RXU�OHV�FDV�OHV�SOXV�V}Y|UHV�OD
JUHH �GH �FHOOXOHV �VRXFKHV �K}PDWRSR�}WLTXHV �HVW �LQGLTX}H� �,O �D �}W} �PRQWU} �TXH �GHV �PXWDWLRQV �JDLQV �GH �IRQFWLRQ �GDQV �OH �J|QH �$/$6�� �SUHPL|UH
HQ]\PH�GH�OD�YRLH�GH�ELRV\QWK|VH�GH�O K|PH��SRXYDLHQW�~WUH�XQ�IDFWHXU�DJJUDYDQW�GH�OD�3(&�HW�TXH�OD�FDUHQFH�PDUWLDOH�SRXYDLW�DP}OLRUHU�OHV
V\PSW�PHV�GH�OD�PDODGLH��'DQV�OH�WLVVX�HU\WKUR�GH��OD�ELRGLVSRQLELOLW}�GX�IHU�U}JXOH��SDU�XQ�P}FDQLVPH�SRVW�WUDQVFULSWLRQQHO�O H[SUHVVLRQ�GH�OD
SURW}LQH�$/$6���1RXV�SU}VHQWRQV�LFL �OH�SUHPLHU�FDV�GH�SDWLHQW�DWWHLQW�GH�3(&�WUDLW}�SDU�SKO}ERWRPLHV�LW}UDWLYHV�SHQGDQW���DQV�D®Q�G LQGXLUH�XQH
FDUHQFH�PDUWLDOH��1RXV�DYRQV�REVHUY}�XQH�GLVSDULWLRQ�GH�O K}PRO\VH�HW�XQH�GLPLQXWLRQ�PDUTX}H�GHV�SRUSK\ULQHV�XULQDLUHV�HW�SODVPDWLTXHV��/D
SKRWRVHQVLELOLW}�V HVW�DP}OLRU}H�VLJQL®FDWLYHPHQW��$XFXQ�HHW�VHFRQGDLUH�Q D�}W}�v�G}SORUHU��/ REVHUYDWLRQ�FRQFRPLWDQWH�G XQH�IUDWULH�DWWHLQWH�GH
3(&�DYHF�XQH�H[SUHVVLRQ�SK}QRW\SLTXH�WU|V�GL}UHQWH�VHORQ�OHXU�ELODQ�PDUWLDO�VRXOLJQH�O LPSRUWDQFH�GX�IHU�GDQV�OD�PRGXODWLRQ�GH�OD�V}Y}ULW}�GH�OD
PDODGLH� �3RXU �FRQ®UPHU �OH �U�OH �GH �OD �ELRGLVSRQLELOLW} �GX �IHU �VXU �OH �WDX[ �GH �SURGXFWLRQ �GHV �SRUSK\ULQHV �}U\WKURF\WDLUHV� �QRXV �DYRQV �U}DOLV} �GHV
FXOWXUHV�SULPDLUHV�GH�FHOOXOHV�}U\WKUR�GHV�GDQV�GHV�FRQFHQWUDWLRQV�FURLVVDQWHV�G KROR�WUDQVIHUULQH��$X[�FRQFHQWUDWLRQV�OHV�SOXV�IDLEOHV��QRXV�DYRQV
REVHUY} �XQH �GLPLQXWLRQ �VLJQL®FDWLYH �GHV �WDX[ �G XUR� �HW �GH �FRSURSRUSK\ULQHV �FH �TXL �FRQ®UPH �OH �U�OH �G}WHUPLQDQW �GX �IHU �GDQV �OD �SURGXFWLRQ �GHV
SRUSK\ULQHV�}U\WKURF\WDLUHV��/HV�SKO}ERWRPLHV�VRQW�GRQF�XQ�WUDLWHPHQW�H°FDFH��DFFHVVLEOH�HW�ELHQ�WRO}U}�GH�OD�3(&��(Q®Q�FHWWH�}WXGH�VXJJ|UH�TXH
OH�G}YHORSSHPHQW�G LQKLELWHXUV�GH�O HQ]\PH�$/$6��HVW�XQH�VWUDW}JLH�YDOLGH�SRXU�OH�WUDLWHPHQW�GHV�SRUSK\ULHV�}U\WKURSR�}WLTXHV�

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV������$3�3KO}ERWRPLHV�GRF[



1(852*c1c7,48( \RVUD�KDOOHE

���������8QH�VmULH�GH�PXWDWLRQV�GRPLQDQWHV�HW�KmWmUR]\JRWHV�GX�JmQH�.,)�$�DVVRFLmHV�h�GHV�SKmQRW\SHV�FOLQLTXHV�HW
QHXURUDGLRORJLTXHV�GLymUHQWV

$XWHXUV��

<RVUD�+DOOHE������/LVH�/$55,(8������)UDQ{RLV�5,9,(5������1LFRODV�/(%28&4������(PLOLH�&$50(������&\ULO�*2,=(7������<YHV�&+(9$/,(5������&ODLUH
*8,66$57������PLFKHO�NRHQLJ����

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�GH�PRQWSHOOLHU��VRXVVH��7XQLVLH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�GH�PRQWSHOOLHU��PRQWSHOOLHU��)UDQFH
���VHUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�*XL�GH�&KDXOLDF��PRQWSHOOLHU��)UDQFH
���6HUYLFH�GH�1HXURUDGLRORJLH��&+8�GH�PRQWSHOOLHU��PRQWSHOOLHU��)UDQFH
���6HUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�*XL�GH�&KDXOLDF��PRQWSHOOLHU��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��*URXSH�KRVSLWDOLHU�3HOOHJULQ��ERUGHDX[��)UDQFH
���6HUYLFH�GH�QHXURORJLH��+�SLWDO�GH�0RQWE}OLDUG��PRQWE}OLDUG��)UDQFH

0RWV�FOHIV���.,)�$�JHQH��.,)�$�SURWHLQH��PXWDWLRQ�GRPLQDQWH��PRWLI�$73DVH�

5mVXPm��

/H�J|QH�.,)�$�FRGH�SRXU�XQH�SURW}LQH�PRWULFH�LPSOLTX}H�GDQV�OH�WUDQVSRUW�UDSLGH�HW�DQW}URJUDGH�GHV�SU}FXUVHXUV�GH�OD�Y}VLFXOH�V\QDSWLTXH�OH�ORQJ
GHV�PLFURWXEXOHV�GH�O
D[RQH��/HV�PXWDWLRQV�GH�.,)�$�RQW�}W}�G}FULWHV�GDQV�XQH�ODUJH�JDPPH�GH�SK}QRW\SHV�GDQV�OHV�WUDQVPLVVLRQV�U}FHVVLYHV�HW
GRPLQDQWHV��/HV�YDULDQWV�GX�GRPDLQH�PRWHXU�VRQW�LQFULPLQ}V�GDQV�OHV�IRUPHV�GRPLQDQWHV�HW�U}FHVVLYHV�GX�63*����OH�UHWDUG�PHQWDO�GRPLQDQW�GH
W\SH����05'���HW�O
HQF}SKDORSDWKLH�SURJUHVVLYH�

'DQV�FHWWH�}WXGH��QRXV�UDSSRUWRQV���SDWLHQWV�DYHF�GL}UHQWHV�PXWDWLRQV�IDX[�VHQV�GX�GRPDLQH�GH�OD�NLQ}VLQH��$73DVH��GH�.,)�$��4XDWUH�PXWDWLRQV
}WDLHQW�GH�QRYR�HW�XQH�D�}W}�LGHQWL®}H�GDQV�XQH�IDPLOOH�GH���SHUVRQQHV�DHFW}HV�VXU���J}Q}UDWLRQV��$ORUV�TXH�OH�FDV�IDPLOLDO�}WDLW�DVVRFL}�v�OD�IRUPH
GRPLQDQWH �GH �63*�� �SXU �HW �v �OD �FRJQLWLRQ �QRUPDOH� �OHV �PXWDWLRQV �GH �QRYR �}WDLHQW �DVVRFL}HV �v �GHV �VLJQHV �VXSSO}PHQWDLUHV� �DOODQW �GH
O
HQF}SKDORSDWKLH �}SLOHSWLTXH �v �O
}SLOHSVLH �O}J|UH �HW �v �GHV �LPDJHV �,50 �DQRUPDOHV� �LQFOXDQW �GHV �G\VPRUSKLHV �GL}UHQWHV �GX �FHUYHOHW �HW �GX �FRUSV
FDOOHX[�

7RXWHV�OHV�PXWDWLRQV�VRQW�SU}GLWHV�G}O}W|UHV�SDU�OHV�SURJUDPPHV�GH�SU}GLFWLRQ�6,)7�HW�3RO\3KHQ���HW�OHV�U}VLGXV�DHFW}V�VRQW�KDXWHPHQW�FRQVHUY}V
FKH]�OHV�HXFDU\RWHV��8QH�PXWDWLRQ�HVW�QRXYHOOH�HW�GHX[�VRQW�VLWX}HV�GDQV�OH�PRWLI�:DONHU�%�GH�O
$73DVH��&RPSDUDWLYHPHQW�DX[�PXWDWLRQV�IDX[�VHQV
GH�FH�GRPDLQH�VLJQDO}HV�SU}F}GHPPHQW��DXFXQH�FRUU}ODWLRQ�HQWUH�OH�VLWH�GH�OD�PXWDWLRQ�HW�OD�V}Y}ULW}�GH�OD�SU}VHQWDWLRQ�FOLQLTXH�Q HVW�DSSDUXH��1RV
U}VXOWDWV�PHWWHQW�HQ�}YLGHQFH�OH�ODUJH�VSHFWUH�FOLQLTXH�DVVRFL}�DX[�PXWDWLRQV�.,)�$��TXL�VH�UHJURXSHQW�Q}DQPRLQV�GDQV�XQH�WU|V�SHWLWH�SDUWLH�GH�OD
SURW}LQH�

3LlFH�MRLQWH���DEVWUDFW�.,)�$�DVVLVHV�GRF[



1(852*c1c7,48( -XGLWK�+DOHZD

���������$QDO\VH�IRQFWLRQQHOOH�GH�PXWDWLRQV�IDX[�VHQV�GX�JlQH�37&+'��DVVRFLmHV�h�OD�GmzFLHQFH�LQWHOOHFWXHOOH�HW�h�OxDXWLVPH

$XWHXUV��

-XGLWK�+DOHZD������'}YLQD�8QJ�/HJUDQG���������6\OYLDQH�0DURXLOODW������%HQR�W�'HVVD\������5RVH�$QQH�7K}SDXOW������1LFRODV�&KDWURQ������%}Q}GLFWH
*}UDUG������-DPDO�*KRXPLG������*D�WDQ�/HVFD������7KRPDV�6PRO������$ODLQ�9HUORHV������$QQLFN�7RXWDLQ���������0DUWLQH�5D\QDXG���������)U}G}ULF
/DXPRQQLHU�������

���805������L%UDLQ��8QLYHUVLW\�RI�7RXUV��,QVHUP��7RXUV��)UDQFH
���6HDYHU�$XWLVP�&HQWHU�IRU�5HVHDUFK�DQG�7UHDWPHQW��,&$+1�6FKRRO�RI�0HGLFLQH�DW�0RXQW�6LQDL��1HZ�<RUN��(WDWV�8QLV
���6HUYLFH�GH�*}Q}WLTXH��&+58�GH�7RXUV��7RXUV��)UDQFH
���*HQHWLFV�'HSDUWPHQW��+RVSLFHV�&LYLOV�GH�/\RQ��*(1'(9�7HDP��&51/��,16(50�8������&156�805�������8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����/\RQ�
)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���($�����5$'(0(��8QLY��/LOOH��&OLQLTXH�GH�*}Q}WLTXH�*X\�)RQWDLQH��&+8�/LOOH��/LOOH��)UDQFH
���($�����5$'(0(��8QLY��/LOOH��,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH��&+8�/LOOH��/LOOH��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��,16(50�805������$3+3�5REHUW�'(%5(�8QLYHUVLW\�+RVSLWDO��'HQLV�'LGHURW�6FKRRO�RI�0HGLFLQH��3DULV�8QLYHUVLW\��)UDQFH�
3DULV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��WURXEOH�GX�VSHFWUH�DXWLVWLTXH��QHXURQHV��FXOWXUH�SULPDLUH��37&+'���}WXGHV�IRQFWLRQQHOOHV

5mVXPm��

/ DXWLVPH �HW �OD �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �FDUDFW}ULVHQW �GHV �WURXEOHV �QHXUR�G}YHORSSHPHQWDX[ �DYHF �XQH �FRPSRVDQWH �J}Q}WLTXH �VLJQL®FDWLYH
LPSOLTXDQW �DX �PRLQV ��� �GH �OD �SRSXODWLRQ �J}Q}UDOH� �/ LGHQWL®FDWLRQ �GH �PXWDWLRQV �GDQV �OH �J|QH �37&+'� ��VLWX} �VXU �OH �FKURPRVRPH �;� �FKH] �GHV
SDWLHQWV�DWWHLQWV�G DXWLVPH�HW�RX�GH�',�QRXV�D�DPHQ}�v�}WXGLHU�VRQ�LPSOLFDWLRQ�GDQV�OH�QHXUR�G}YHORSSHPHQW�

/ DQDO\VH�J}Q}WLTXH�GH�QRXYHDX[�SDWLHQWV�SU}VHQWDQW�XQ�WURXEOH�QHXURG}YHORSSHPHQWDO�D�PLV�HQ�}YLGHQFH���PXWDWLRQV�IDX[�VHQV��3UR��$UJ�
3UR��/HX��7\U���&\V��ORFDOLV}HV�GDQV�OH��HU �GRPDLQH�WUDQVPHPEUDQDLUH��3UR����RX�GDQV�OD��|UH �ERXFOH�H[WUDFHOOXODLUH��7\U�����GH�OD�SURW}LQH
37&+'���&HV�YDULDQWV�VRQW�DEVHQWV�GHV�EDVHV�GH�GRQQ}HV�*QRP$'�HW�VRQW�SU}GLWV�SDWKRJ|QHV��'H�PDQL|UH�LQW}UHVVDQWH��OD�PXWDWLRQ�3UR��/HX�HVW
SU}VHQWH�FKH]�XQ�RQFOH�VDLQ�

3RXU�PLHX[�G}®QLU�OH�FDUDFW|UH�SDWKRJ|QH�GH�FHV�YDULDQWV��QRXV�DYRQV�HHFWX}�GHV�H[S}ULHQFHV�GH�VXUH[SUHVVLRQ�GHV�IRUPHV�PXW}HV�GH�37&+'�
GDQV�GHV�OLJQ}HV�FHOOXODLUHV�+(.����HW�GDQV�GHV�FXOWXUHV�SULPDLUHV�QHXURQDOHV�D�SHUPLV�OD�PLVH�HQ�}YLGHQFH�G XQ�G}IDXW�G H[SUHVVLRQ�SURW}LTXH�HW
GH�ORFDOLVDWLRQ�PHPEUDQDLUH�SRXU�OHV�YDULDQWV�3UR��$UJ�HW�7\U���&\V��DORUV�TXH�OD�IRUPH�QRUPDOH�GH�37&+'��HVW�ORFDOLV}H�v�OD�PHPEUDQH
SODVPLTXH��HW�DX�QLYHDX�GHV�WHUPLQDLVRQV�V\QDSWLTXHV�GDQV�OHV�FXOWXUHV�QHXURQDOHV�

/D�SURW}LQH�37&+'��HVW �XQH�SURW}LQH�WUDQVPHPEUDQDLUH�SRVW�V\QDSWLTXH�FRQWULEXDQW �DX�IRQFWLRQQHPHQW�GHV�V\QDSVHV�JOXWDPDWHUJLTXHV� �HW
LQWHUDJLVVDQW�DYHF�OHV�SURW}LQHV�FOHIV�GH�O }FKDIDXGDJH�SRVW�V\QDSWLTXH�36'���HW�'/*���8QJ�HW�DO����������'DQV�O REMHFWLI�GH�FDUDFW}ULVHU�HQ�G}WDLO�OD
YRLH�GH�VLJQDOLVDWLRQ��XQH�}WXGH�GH�O LQWHUDFWRPH�GH�37&+'��HQ�FRXUV�D�SHUPLV�G LGHQWL®HU�XQH�LQWHUDFWLRQ�DYHF�OD�SURW}LQH�5DF���TXL�SDUWLFLSH�v�OD
U}JXODWLRQ�GH�O RUJDQLVDWLRQ�GX�F\WRVTXHOHWWH�G DFWLQH�

&HV�U}VXOWDWV�VRXOLJQHQW�OH�U�OH�PDMHXU�GH�37&+'��GDQV�OH�G}YHORSSHPHQW�GX�FHUYHDX�HW�SHUPHWWHQW�GH�IRXUQLU�GHV�}O}PHQWV�G}FULYDQW�XQH�QRXYHOOH
YRLH�SK\VLRORJLTXH�DX�VHLQ�GH�OD�V\QDSVH�JOXWDPDWHUJLTXH�

3LlFH�MRLQWH���DEVWUDFW�+DOHZD�$VVLVHV�7RXUV������GRF[



21&2*c1c7,48( -XOLHQ�0$6/,$+�3/$1&+21

���������60$5&$��FRPPH�JlQH�IUmTXHPPHQW�DOWmUm�DX�QLYHDX�WXPRUDO�HW�FRQVWLWXWLRQQHO�GDQV�OHV�6&&2+7

$XWHXUV��

-XOLHQ�0$6/,$+�3/$1&+21������0DULRQ�*$87+,(5�9,//$56������*XLOODXPH�%$7$,//21������(PPDQXHOOH�)2850(������0DXG�%/$1/8(7������2OLYLHU
&$521������3KLOLSSH�'(1,=($8������&KU\VWHOOH�&2/$6������'RPLQLTXH�67233$�/<211(7������2OLYLHU�'(/$775(������)UDQFN�%285'($87����

���/DERUDWRLUH�G
2QFRJ}Q}WLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���6HUYLFH�G
2QFRJ}Q}WLTXH�FOLQLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���/DERUDWRLUH�G
DQDWRPRSDWKRORJLH��,QVWLWXW�&XULH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�0}GHFLQH�2QFRORJLTXH��*XVWDYH�5RXVV\�&DQFHU�&DPSXV��9LOOHMXLI��)UDQFH
���6HUYLFH�G 2QFRJ}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�G 2QFRJ}Q}WLTXH�FOLQLTXH��,QVWLWXW�&XULH��3DULV��)UDQFH
���&HQWUH�G RQFRS}GLDWULH�6,5('2��,QVWLWXW�&XULH��3DULV��)UDQFH
���&HQWUH�G RQFRS}GLDWULH�6,5('2�	�/DERUDWRLUH�GH�UHFKHUFKH�WUDQVODWLRQQHOOH�HQ�RQFRORJLH�S}GLDWULTXH��,QVWLWXW�&XULH��3DULV��)UDQFH

0RWV�FOHIV���60$5&$���FDUFLQRPHV�v�SHWLWHV�FHOOXOHV�GH�O
RYDLUH�GH�W\SH�K\SHUFDOF}PLDQW

5mVXPm��

/HV�FDUFLQRPHV�v�SHWLWHV�FHOOXOHV�GH�O
RYDLUH�GH�W\SH�K\SHUFDOF}PLDQW��6&&2+7�SRXU�VPDOO�FHOO�FDUFLQRPD�RI�WKH�RYDU\�RI�K\SHUFDOFHPLF�W\SH��VRQW
GHV�WXPHXUV�UDUHV�TXL�VXUYLHQQHQW�FKH]�GHV�IHPPHV�MHXQHV��/ xJH�P}GLDQ�GH�VXUYHQXH�HVW�GH����DQV�PDLV�FHV�WXPHXUV�RQW�G}Mv�}W}�REVHUY}HV�FKH]
GHV�DGROHVFHQWHV�HW�MXVTX v�O xJH�GH����DQV��&H�VRQW�GHV�WXPHXUV�H[WU~PHPHQW�DJUHVVLYHV��GH�PDXYDLV�SURQRVWLF�HW�FKLPLR�U}VLVWDQWHV��(Q������
WURLV�}TXLSHV�LQG}SHQGDQWHV�RQW�PLV�HQ�}YLGHQFH�GHV�DOW}UDWLRQV�WURQTXDQWHV�EL�DOO}OLTXHV�GX�J|QH�60$5&$��FRQGXLVDQW�v�OD�SHUWH�G H[SUHVVLRQ�GH
OD�SURW}LQH�%5*��GDQV�SOXV�GH�����GHV�6&&2+7��$�WUDYHUV�SOXVLHXUV�FDV�IDPLOLDX[��FHV�WUDYDX[�RQW�}JDOHPHQW�PRQWU}�TXH�OHV�PXWDWLRQV�GX�J|QH
60$5&$��VRQW�}JDOHPHQW�SU}VHQWHV�DX�QLYHDX�FRQVWLWXWLRQQHO�GDQV����v������GHV�FDV�HW�SU}GLVSRVHQW�DLQVL�v�OD�VXUYHQXH�GHV�6&&2+7�

$�WUDYHUV�O DQDO\VH�PRO}FXODLUH�SDU�XQ�JUDQG�SDQHO�GH�J|QHV�G XQH�V}ULH�GH����FDV�LQGH[�FROOLJ}V�GHSXLV������v�O LQVWLWXW�&XULH��QRXV�FRQ®UPRQV���
TXH�OHV�6&&2+7�VRQW�GHV�WXPHXUV�WU|V�SHX�DOW}U}HV�VXU�OH�SODQ�PRO}FXODLUH�SU}VHQWDQW�SHX�G DOW}UDWLRQV�GH�QRPEUH�GH�FRSLH�HW�SHX�GH�YDULDQWV
SDWKRJ|QHV�HQ�GHKRUV�GH�FHX[�DHFWDQW�OH�J|QH�60$5&$������TXH�OHV�IRUPHV�OHV�SOXV�SU}FRFHV�VRQW�J}Q}UDOHPHQW�DVVRFL}HV�v�OD�SU}VHQFH�G XQH
DOW}UDWLRQ�FRQVWLWXWLRQQHOOH�PRQR�DOO}OLTXH��P}GLDQH�GH�VXUYHQX����DQV�SRXU�OHV�IRUPHV�DYHF�XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GH�60$5&$��FRQWUH���
DQV�SRXU�OHV�IRUPHV�VSRUDGLTXHV��HW����TXH�OHV�PXWDWLRQV�GH�60$5&$��REVHUY}HV�GDQV�OHV�6&&2+7�VRQW�WU|V�PDMRULWDLUHPHQW�GHV�DOW}UDWLRQV
WURQTXDQWHV�FRQWUDLUHPHQW�v�FHOOH�UDSSRUW}HV�GDQV�OH�V\QGURPH�GH�&R°Q�6LULV�

/D�PLVH�HQ�}YLGHQFH��HQ�������G DOW}UDWLRQV�FRQVWLWXWLRQQHOOHV�GX�J|QH�60$5&$��SU}GLVSRVDQW�v�XQ�FDQFHU�DX�SURQRVWLF�FDWDVWURSKLTXH�FKH]�GHV
IHPPHV�MHXQHV�UHSU}VHQWH�XQH�G}FRXYHUWH�PDMHXUH�GDQV�OD�SULVH�HQ�FKDUJH�RQFRJ}Q}WLTXH�GHV�6&&2+7��/ DQDO\VH�GX�J|QH�60$5&$��HVW�DLQVL
GHYHQX�LQGLVSHQVDEOH�SRXU�LGHQWL®HU�OHV�6&&2+7�G��v�XQ�YDULDQW�SDWKRJ|QH�FRQVWLWXWLRQQHO�GX�J|QH�60$5&$���1}DQPRLQV��GHV�}WXGHV�SOXV�ODUJHV
VRQW�PDLQWHQDQW�Q}FHVVDLUHV�SRXU�}WDEOLU�GHV�UHFRPPDQGDWLRQV�VXU�OD�SULVH�HQ�FKDUJH��OH�VXLYL�HW�OH�FRQVHLO�J}Q}WLTXH�v�DSSRUWHU�v�FHV�SDWLHQWHV�

3LlFH�MRLQWH���3RVWHU�6&&2+7B�����������GRF[



(3,'c0,2*c1c7,48(��*c1c7,48(
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VDEULQH�2XHVODWL

���������,GHQWLzFDWLRQ�GxXQH�QRXYHOOH�PXWDWLRQ�UHVSRQVDEOH�GxK\SHUSDUDWK\URqGLH�SULPLWLYH�IDPLOLDOH�FKH]�XQH�IDPLOOH
7XQLVLHQQH

$XWHXUV��

6DEULQH�2XHVODWL������5DKPD�0DKMRXE������6DQD�0DKMRXEL������<DVVLQH�$PUL������6RQGHVV�+DGM�)UHGM������$PDO�*XHVPL������+DQD�2XHVODWL������0DOHN
'DEERXVVL������0DQHO�=RXDRXL������&KD\PD�.DVPL������=D\QHE�%HQ�0DKPRXG������,QHV�.DPPRXQ������7DLHE�0HVVDRXG������$PLQD�%LEL����

���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH���)DFXOW}�GHV�6FLHQFHV�GH�7XQLV��)67���781,6��7XQLVLH
������/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH���)DFXOW}�GH�3KDUPDFLH�GH�0RQDVWLU��7XQLVLH��781,6��7XQLVLH
���6HUYLFH�G
HQGRFULQRORJLH�HW�GHV�PDODGLHV�P}WDEROLTXHV��,QVWLWXW�QDWLRQDO�GH�QXWULWLRQ�HW�GHV�WHFKQRORJLHV�DOLPHQWDLUHV��7XQLV��7XQLVLH���)DFXOW}�GH
0HGHFLQH�GH�7XQLV��781,6��7XQLVLH
���/DERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH���/DERUDWRLUH�GH�UHFKHUFKH�/5��63����+�SLWDO�G HQIDQWV�%}FKLU�+DP]D��7XQLV���7XQLVLH��
)DFXOW}�GHV�6FLHQFHV�GH�7XQLV��)67���781,6��7XQLVLH
���/DERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH���/DERUDWRLUH�GH�UHFKHUFKH�/5��63����+�SLWDO�G HQIDQWV�%}FKLU�+DP]D��7XQLV���7XQLVLH��
)DFXOW}�GHV�VFLHQFHV�GH�7XQLV��)67���781,6��7XQLVLH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH���)DFXOW}�GHV�6FLHQFHV�GH�%L]HUWH�7XQLVLH��781,6��7XQLVLH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH���)DFXOW}�GHV�VFLHQFHV�GH�7XQLV��)67���781,6��7XQLVLH
���/DERUDWRLUH�GH�ELRFKLPLH�HW�GH�ELRORJLH�PRO}FXODLUH���/DERUDWRLUH�GH�UHFKHUFKH�/5��63����+�SLWDO�G HQIDQWV�%}FKLU�+DP]D��7XQLV���7XQLVLH��
)DFXOW}�GH�3KDUPDFLH�GH�0RQDVWLU��7XQLVLH��781,6��7XQLVLH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��8QLW}�GH�UHFKHUFKH���63�����%LRORJLH�PRO}FXODLUH�DSSOLTX}H�v�O }WXGH�GHV�K\SHUOLSRSURW}LQ}PLHV��GLDE|WH�HW
KRUPRQHV��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH��7XQLV��7XQLVLH���)DFXOW}�GH�3KDUPDFLH�GH�0RQDVWLU��7XQLVLH��781,6��7XQLVLH

0RWV�FOHIV���K\SHUSDUDWK\UR�GLH�IDPLOLDOHV��J|QH�0(1���F����&!$�*OQ���/\V�HW�F����&!7�6HU���/HX��HHW�SDWKRJ|QH

5mVXPm��

/ K\SHUSDUDWK\UR�GLH�SULPLWLYH��+37���UHFRQQXH�FRPPH�}WDQW�OD�WURLVL|PH�HQGRFULQRSDWKLH���HVW�VRXYHQW�GLDJQRVWLTX}H�GHYDQW�XQH�G}FRXYHUWH
IRUWXLWH�G XQH�K\SHUFDOF}PLH�RX�GHYDQW�XQH�FRPSOLFDWLRQ�FRPPH�XQH�RVW}RSRURVH�RX�XQH�OLWKLDVH�U}QDOH��(OOH�HVW�FDUDFW}ULV}H�SDU�XQH�O}VLRQ�LQLWLDOH
SDUDWK\UR�GLHQQH�TXL �HVW �UHVSRQVDEOH�G
XQH�DXJPHQWDWLRQ�GH�OD �V\QWK|VH�HW �GH�OD �V}FU}WLRQ�GH�OD �SDUDWKRUPRQH��37+�� �&HWWH�GHUQL|UH�HVW
UHVSRQVDEOH�GHV�DOW}UDWLRQV�GX�P}WDEROLVPH�SKRVSKR�FDOFLTXH�HW�GH�VHV�FRQV}TXHQFHV�VXU�OH�WLVVX�RVVHX[��GRQW�OD�U}VXOWDQWH�OD�SOXV�FDUDFW}ULVWLTXH
HVW�O
K\SHUFDOF}PLH��/ +37�HVW�G�H�v�OD�SU}VHQFH�G XQ�DG}QRPH�SDUDWK\UR�GLHQ�XQLTXH�GDQV�����GHV�FDV��G XQH�K\SHUSODVLH�GH�SOXVLHXUV�JODQGHV
GDQV����v�����GHV�FDV�HW�G XQ�FDUFLQRPH�SDUDWK\UR�GLHQ�GDQV����GHV�VLWXDWLRQV�

/HV�+37�IDPLOLDOHV��+37)��UHSU}VHQWHQW�v�QRV�MRXUV���v�����GH�O HQVHPEOH�GHV�+37��&HOOHV�FL�DSSDUDLVVHQW�GDQV�XQ�FRQWH[WH�GH�Q}RSODVLH�HQGRFULQH
PXOWLSOH��1(0��GH�W\SH����GH�W\SH��$�RX�GH�W\SH���RX�GH�V\QGURPH�+37�WXPHXU�GH�OD�PxFKRLUH��(OOHV�SHXYHQW�DXVVL�~WUH�}YRTX}HV�ORUV�G XQH
K\SHUFDOF}PLH �K\SRFDOFLXULTXH �IDPLOLDOH �RX �LVRO}H ��),+3�IDPLOLDO �LVRODWHG �K\SHUSDUDWK\URLGLVP�� �/ HQTX~WH �J}Q}WLTXH �GRLW �~WUH �RULHQW}H �SDU
O DQDPQ|VH�HW�OHV�FRQVWDWDWLRQV�FOLQLTXHV�

/ REMHFWLI�GH�FH�SU}VHQW�WUDYDLO�}WDLW�OH�GLDJQRVWLF�PRO}FXODLUH�G XQH�+37)�}YRTX}H�GDQV�XQH�IDPLOOH�7XQLVLHQQH�FRPSRV}H�GH�VL[�PHPEUHV�DWWHLQWV
G K\SHUSDUDWK\UR�GLH�VXU�GHX[�J}Q}UDWLRQV��/H�GLDJQRVWLF�GH�1(0��D�}W}�}YRTX}�HQ�SU}VHQFH�GH�VLJQHV�FOLQLTXHV�HW�ELRORJLTXHV�HQ�IDYHXU�G XQH
K\SHUSDUDWK\UR�GLH�DYHF�XQH�DQDPQ|VH�IDPLOLDOH���

/ }WXGH�PRO}FXODLUH�GX�J|QH�0(1��D�}W}�U}DOLV}H�SDU�V}TXHQ{DJH�GLUHFW�VXU�DQDO\VHXU�DXWRPDWLTXH�GH�W\SH�$%,�3ULVP������8QH�PRG}OLVDWLRQ
ELRLQIRUPDWLTXH�GHV�YDULDWLRQV�QXFO}RWLGLTXHV�LGHQWL®}HV�D�}W}�}JDOHPHQW�HHFWX}H�SDU�ORJLFLHO �6,)7� �3RO\SKHQ���6ZLVV3GE�9LHZHU� �,�0XWDQW� �60'
DLQVL�TXH�3K\UH�����

'HX[�YDULDWLRQV�GH�V}TXHQFHV�RQW�}W}�UHWURXY}HV�v�O }WDW�K}W}UR]\JRWH�FKH]�WRXV�OHV�PHPEUHV�GH�OD�IDPLOOH��F����&�!�$�*OQ���/\V�HW�F����&�!�7
6HU���/HX��/D�SUHPL|UH�}WDQW�G}FULWH�SRXU�OD�SUHPL|UH�IRLV�GDQV�OH�PRQGH�

�����/HV�U}VXOWDWV�GH�OD�PRG}OLVDWLRQ�ELRLQIRUPDWLTXH�RQW�G}PRQWU}�TXH�OD�*OQ����GH�OD�P}QLQH�HVW�FRQVHUY}H�FKH]�WRXWHV�OHV�HVS|FHV�DQDO\V}HV�HW
TXH�OD �QRXYHOOH �YDULDWLRQ�F����&�!�$�*OQ���/\V��ORFDOLV}H�DX�QLYHDX�GH�O H[RQ���GX�J|QH �0(1�� � �PRGL®H�IRUWHPHQW�OD �VWDELOLW} �VWUXFWXUDOH�GH�OD
P}QLQH��3DU�DLOOHXUV��O DQDO\VH�ELRLQIRUPDWLTXH�GH�OD�YDULDWLRQ�F����&�!�7�6HU���/HX�D�}FDUW}�O HHW�SDWKRJ|QH�GH�FHOOH�FL�HW�O D�LGHQWL®}H�FRPPH
}WDQW�XQ�SRO\PRUSKLVPH�QHXWUH�

1RWUH�}WXGH�PRO}FXODLUH�U}DOLV}H�SRXU�OD�SUHPL|UH�IRLV�HQ�7XQLVLH�D�SHUPLV�GH�PHWWUH�v�MRXU�OH�UHJLVWUH�GHV�PXWDWLRQV�GX�J|QH�0(1��HW�FRQVWLWXH�XQH
}WDSH�HVVHQWLHOOH�GDQV�OD�FRPSU}KHQVLRQ�GHV�SK}QRW\SHV�HW�GDQV�O }WDEOLVVHPHQW�GHV�FRUU}ODWLRQV�SK}QRW\SH�J}QRW\SH�SRXU�XQH�PHLOOHXUH�SULVH�HQ
FKDUJH�



0$/$',(6�266(86(6�(7�'(�/$�3($8 $OH[LD�%RXUJRLV

���������6\QGURPH�WULFKR�UKLQR�SKDODQJLHQ�GH�W\SH�,���'HVFULSWLRQ�FOLQLTXH�HW�PROmFXODLUH�FKH]����FDV�QRQ�DSSDUHQWmV

$XWHXUV��

$OH[LD�%RXUJRLV������9DURRQD�%L]DRXL������.DUD�5DQJXLQ������7KLEDXG�$UPDQG������6W}SKDQLH�$USLQ������'RPLQLTXH�%RQQHDX������6DOLPD�(O�&KHKDGHK
�����1LFRODV�*UXFK\������/DHWLWLD�/DPEHUW������/\GLD�/LFKWHQEHUJHU������0LFK|OH�0DWKLHX������*LOOHV�0RULQ������1LFRODV�5LFKDUG������(OLVH�6FKDHIHU�����
0DQRQ�*RGLQ������0DULRQ�*HUDUG������$UQDXG�0ROLQ����

���*}Q}WLTXH�FOLQLTXH��&+8�&DHQ��&DHQ��)UDQFH
���*}Q}WLTXH��&+8�&DHQ��&DHQ��)UDQFH
���*}Q}WLTXH��&+8�/\RQ�+&/��/\RQ��)UDQFH
���*}Q}WLTXH��&+58�7RXUV��7RXUV��)UDQFH
���*}Q}WLTXH��&+8�$QJHUV��$QJHUV��)UDQFH
���*}Q}WLTXH��&+8�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���*}Q}WLTXH��&+8�1DQF\��1DQF\��)UDQFH
���3}GLDWULH��&+8�$PLHQV��$PLHQV��)UDQFH
���*}Q}WLTXH��&+8�$PLHQV��$PLHQV��)UDQFH

0RWV�FOHIV���WULFKR�UKLQR�SKDODQJLHQ��7536���UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ��UHWDUG�VWDWXUDO��G}®FLHQFH�LQWHOOHFWXHOOH��U}DUUDQJHPHQWV

5mVXPm��

/H�V\QGURPH�WULFKR�UKLQR�SKDODQJLHQ��7536��GH�W\SH�,��0,0��������HVW�XQ�V\QGURPH�PDOIRUPDWLI�DXWRVRPLTXH�GRPLQDQW�DVVRFLDQW�XQH�G\VPRUSKLH
IDFLDOH �DYHF �DQRPDOLHV �FDSLOODLUHV ��FKHYHX[ �®QV �HW �FODLUVHP}V �TXL �SRXVVHQW �OHQWHPHQW� �HW �QH] �EXOEHX[ �HW �XQ �UHWDUG �GH �FURLVVDQFH �DYHF �DWWHLQWH
}SLSK\VDLUH��H[WU}PLW}V��KDQFKHV�QRWDPPHQW���,O�HVW�G��v�GHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GX�J|QH�7536����T������

,O�H[LVWH�GHX[�DXWUHV�VRXV�W\SHV�GH�7536��

���������OH�W\SH�,,��FDUDFW}ULV}�SDU�O H[LVWHQFH�G H[RVWRVHV�PXOWLSOHV��HVW�FDXV}�SDU�GHV�PLFURG}O}WLRQV��T���HPSRUWDQW�OHV�J|QHV�7536��HW�(;7�

���������,H�W\SH�,,,��}JDOHPHQW�FDXV}�SDU�GHV�PXWDWLRQV�GX�J|QH�7536���GRQW�OH�SK}QRW\SH�HVW�SOXV�V}Y|UH�

/ REMHFWLI�HVW�GH�G}FULUH�OH�SK}QRW\SH�HW�OH�J}QRW\SH�GHV�SDWLHQWV�DWWHLQWV�GH�7536�,�v�SDUWLU�GH�O }WXGH�U}WURVSHFWLYH�PXOWLFHQWULTXH�G XQH�FRKRUWH�GH
���SDWLHQWV�

/D�FRKRUWH�FRPSUHQG���KRPPHV�HW����IHPPHV�DYHF�XQ�xJH�P}GLDQ�GH����DQV����FDV�VRQW�VSRUDGLTXHV�HW����FDV�IDPLOLDX[��DYHF�XQ�xJH�P}GLDQ�DX
GLDJQRVWLF�GH����DQV��1RXV�UDSSRUWRQV���PXWDWLRQV�IDX[�VHQV��ORFDOLV}HV�GDQV�OHV�H[RQV���HW������IUDPHVKLIW�GDQV�OHV�H[RQV���v������QRQ�VHQV�HW��
PXWDWLRQ �LQWURQLTXH� �7URLV �U}DUUDQJHPHQWV �LQWUDJ}QLTXHV ��� �G}O}WLRQV �HW �� �GXSOLFDWLRQ� �RQW �}W} �G}WHFW}V �SDU �DQDO\VH �GX �SUR®O �GH �FRXYHUWXUH �HQ
V}TXHQ{DJH�PDVVLI�HQ�SDUDOO|OH�HW�FRQ®UP}V�SDU�0/3$��0XOWLSOH[�/LJDWLRQ�GHSHQGHQW�3UREH�$PSOLnFDWLRQ��

/H�SK}QRW\SH�GH�OD�FRKRUWH�FRPSUHQG�OHV�}O}PHQWV�FODVVLTXHPHQW�REVHUY}V�GDQV�OH�7536�,���XQ�UHWDUG�VWDWXUDO�DOODQW�MXVTX v���'6��Q �������GHV
EUDFK\GDFW\OLHV �HW �EUDFK\P}WDFDUSLHV ��Q ������ �GHV �}SLSK\VHV �HQ �F�QH ��Q ����� �HW �XQH �G\VPRUSKLH �DYHF �FKHYHX[ �®QV �HW �FODLUVHP}V� �XQ �QH]
EXOEHX[�HW�XQ�IURQW�KDXW��UHVSHFWLYHPHQW�Q �����������HW�������

8Q�UHWDUG�SV\FKRPRWHXU�HVW�SU}VHQW�FKH]�OHV���SDWLHQWV�D\DQW�XQ�U}DUUDQJHPHQW�LQWUDJ}QLTXH�GH�7536���/D�G}®FLHQFH�LQWHOOHFWXHOOH�GDQV�OH�7536�,
HVW�UDSSRUW}H�v�XQH�IU}TXHQFH�}JDOH�v�FHOOH�GH�OD�SRSXODWLRQ�J}Q}UDOH��$XFXQH�FRUU}ODWLRQ�SK}QRW\SH�J}QRW\SH�FODLUH�Q D�}W}�}WDEOLH�MXVTX v
SU}VHQW��

8Q�UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ��5&,8��HVW�REVHUY}�FKH]���SDWLHQWV�VXU�OHV���SRXU�TXL�GHV�GRQQ}HV�DQW}QDWDOHV�}WDLHQW�GLVSRQLEOHV��ELHQ�TXH�FHW
}O}PHQW�Q DLW�}W}�UDSSRUW}�TX XQH�IRLV�GDQV�OD�OLWW}UDWXUH�

8QH�}WXGH�SURVSHFWLYH�GH�SOXV�JUDQGH�HQYHUJXUH�SDUDLW�Q}FHVVDLUH�D®Q�GH�SU}FLVHU�VL�OH�5&,8�HW�OD�G}®FLHQFH�LQWHOOHFWXHOOH�IRQW�SDUWLH�LQW}JUDQWH�GX
7536�,�HW�GH�PLHX[�FRPSUHQGUH�OD�UHODWLRQ�SK}QRW\SH�J}QRW\SH�GDQV�FH�V\QGURPH�
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9LFWRULD�$\UDXOW�9LDUW

���������'LDJQRVWLF�SUm�LPSODQWDWRLUH��'3,��SRXU�XQH�SDWLHQWH�DWWHLQWH�GxXQ�V\QGURPH�GH�3HXW]�-HJKHUV�FDXVm�SDU�XQH�GmOmWLRQ
GH�QRYR�GDQV�OH�JlQH�67.�����FRQWULEXWLRQ�GX�1*6

$XWHXUV��

9LFWRULD�9LDUW������&DUROH�&RUVLQL������6W}SKDQLH�3OD]D������)ORULHOOH�6DJXHW������6DQGLH�0HUHX]H������6W}SKDQLH�%DHUW�'HVXUPRQW������7DO�$QDKRU\�����
6DPLU�+DPDPDK������3DVFDO�3XMRO������&KULVWLQH�&RXEHV������0DUMRODLQH�:LOOHPV������$QQH�*LUDUGHW�������

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���G}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��&+8�0RQWSHOOLHU��PRQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�*\Q}FRORJLH�2EVW}WULTXH��&+58�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�HW�GX�'}YHORSSHPHQW��&+58�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���G}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�GH�0DODGLHV�5DUHV��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���'LDJQRVWLF�SU}�LPSODQWDWRLUH��'3,��V\QGURPH�GH�3HXW]�-HJKHUV��PXWDWLRQ�GH�QRYR��1*6

5mVXPm��

8QH�GHPDQGH�GH�GLDJQRVWLF�SU}�LPSODQWDWRLUH��'3,��D�}W}�DGUHVV}H�DX�FHQWUH�GH�'3,�GH�0RQWSHOOLHU�SRXU�XQ�FRXSOH�GRQW�OD�FRQMRLQWH�}WDLW�DWWHLQWH
G XQ�V\QGURPH�GH�3HXW]�-HJKHUV�OL}�v�XQH�G}O}WLRQ�GH�QRYR �GDQV�OH�J|QH�67.��� �&HWWH�G}O}WLRQ�LQFOXDQW�O H[RQ���HW�VHV�U}JLRQV�LQWURQLTXHV
¯DQTXDQWHV�DYDLW�}W}�LGHQWL®}H�SDU�4036)�HW�1*6�DX�&+8�GH�5RXHQ��3RXU�OHV�EHVRLQV�GX�'3,��OHV�SRLQWV�GH�FDVVXUH�RQW�}W}�UHFKHUFK}V�SHUPHWWDQW
GH�FDUDFW}ULVHU�XQH�G}O}WLRQ�GH������QXFO}RWLGHV��J��������B�������GHO��

'DQV�OH�FDV�GH�PXWDWLRQV�GH�QRYR��LO�HVW�LQGLVSHQVDEOH�G ~WUH�HQ�PHVXUH�G }WXGLHU�OH�YDULDQW�FDXVDO�ORUV�GX�'3,��*UxFH�v�O LGHQWL®FDWLRQ�GHV�SRLQWV�GH
FDVVXUH��QRXV�DYRQV�G}WHUPLQ}�HW�WHVW}�GHV�DPRUFHV�SHUPHWWDQW�G DPSOL®HU�GHV�IUDJPHQWV�GH�����SE�HW�GH�����SE�FRUUHVSRQGDQW�UHVSHFWLYHPHQW�v
O DOO|OH�SRUWHXU�GH�OD�G}O}WLRQ�HW�v�O DOO|OH�VDXYDJH��$®Q�G DVVRFLHU�O }WXGH�GLUHFWH�GH�OD�G}O}WLRQ�v�O XQ�GHV���KDSORW\SHV�GH�OD�FRQMRLQWH�OH�MRXU�GX�'3,�
QRXV �DYRQV �U}DOLV} ��VXU �O $'1�J}QRPLTXH �GX �FRXSOH �HW �GH �OHXUV �SDUHQWV �UHVSHFWLIV� �XQH �}WXGH �GH �V}JU}JDWLRQ �IDPLOLDOH �GH �� �PDUTXHXUV
PLFURVDWHOOLWHV�VLWX}V�GH�SDUW �HW �G DXWUH�GX�J|QH�67.��� �/HV�U}VXOWDWV�RQW�PRQWU}�XQH�LQIRUPDWLYLW}�WRWDOH�SRXU���PDUTXHXUV�HW�XQH�VHPL�
LQIRUPDWLYLW}�SRXU���PDUTXHXUV�TXHO�TXH�VRLW�O KDSORW\SH�DVVRFL}�v�OD�G}O}WLRQ��/H�SURWRFROH�GH�3&5�PXOWLSOH[�DVVRFLDQW�GLDJQRVWLF�GLUHFW�HW�LQGLUHFW�D
HQVXLWH�}W}�YDOLG}�VXU�FHOOXOHV�XQLTXHV�QRXV�SHUPHWWDQW�G DFF}GHU�v�OD�GHPDQGH�GH�'3,�GH�FH�FRXSOH��VHORQ�OHV�FRQGLWLRQV�G}®QLHV�GDQV�QRWUH�FHQWUH
SRXU�OHV�FRXSOHV�FKH]�OHVTXHOV�OD�IHPPH�SU}VHQWH�XQH�PXWDWLRQ�GH�QRYR����L��DQDO\VHU�DX�PRLQV���HPEU\RQV�OH�MRXU�GX�'3,�LL��DQDO\VHU���FHOOXOHV�SDU
HPEU\RQ �HW� �LLL� �LGHQWL®HU �DX �PRLQV �� �HPEU\RQV �SRUWHXUV �GH �OD �G}O}WLRQ� �D®Q �G RSWLPLVHU �OHV �FKDQFHV �G DVVLJQDWLRQ �GH �OD �G}O}WLRQ �v �O XQ �GHV
KDSORW\SHV�GH�OD�SDWLHQWH�

/RUV�GX��HU�F\FOH�GH�'3,����HPEU\RQV�RQW�}W}�REWHQXV�HW�RQW�GRQF�}W}�YLWUL®}V�v�-���/H��|PH�F\FOH�GH�'3,�D�SHUPLV�O REWHQWLRQ�GH���HPEU\RQV�YLWUL®}V�v
-��SRXU�GHV�UDLVRQV�GH�SODQQLQJ��SXLV�G}FRQJHO}V�ORUV�G XQ�F\FOH�XOW}ULHXU��/H�'3,�GH�FHV���HPEU\RQV�Q D�PDOKHXUHXVHPHQW�SDV�HX�OLHX�HQ�UDLVRQ
G XQ�UHWDUG�LPSRUWDQW�GH�G}YHORSSHPHQW��PRLQV�GH���FHOOXOHV�v�-����PDLV�OHXU�DQDO\VH��KRUV�'3,��D�PDOJU}�WRXW�SHUPLV�G DVVLJQHU�OD�G}O}WLRQ�v�O XQ
GHV���KDSORW\SHV�GH�OD�SDWLHQWH��/H�'3,�GHV���HPEU\RQV�YLWUL®}V�UHVWDQWV�D�HQVXLWH�}W}�U}DOLV}�HQ�WRXWH�®DELOLW}�PDLV�DXFXQ�Q }WDLW�FDQGLGDW�SRXU�XQ
WUDQVIHUW�HPEU\RQQDLUH�

1RWUH�FHQWUH�GH�'3,�DFFHSWH�GHSXLV�G}Mv�SOXVLHXUV�DQQ}HV�OHV�FRXSOHV�SU}VHQWDQW�XQ�YDULDQW�SRQFWXHO�GH�QRYR�DXVVL�ELHQ�FKH]�OHV�KRPPHV��}WXGH�GH
VSHUP�W\SLQJ�SU}DODEOH�DX�'3,��TXH�FKH]�OHV�IHPPHV��'HSXLV�OD�PLVH�HQ�SODFH�G XQ�WHVW�GH�'3,�SRXU�V\QGURPH�GH�3HXW]�-HJKHUV�FKH]�FH�FRXSOH�
QRXV�VRPPHV�HQ�PHVXUH�G DFFHSWHU�}JDOHPHQW�OHV�GHPDQGHV�GH�'3,�DYHF�JUDQGH�G}O}WLRQ�GH�QRYR�FKH]�OHV�IHPPHV��v�FRQGLWLRQ�TXH�OHV�SRLQWV�GH
FDVVXUH�DLHQW�}W}�SU}DODEOHPHQW�LGHQWL®}V�

3LlFH�MRLQWH���$EVWUDFWB$VVLVHVB9LFWRULDB$\UDXOW�GRF[
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���������'mOmWLRQ�KRPR]\JRWH�HQ�DYDO�GX�JlQH�6+2;�FKH]�XQH�IHPPH�DWWHLQWH�GH�G\VSODVLH�PmVRPmOLTXH�GH�/DQJHU

$XWHXUV��

+}OD�6DVVL������<DVPLQD�(ODULEL������+RXZH\GD�-LODQL������6\ULQH�+L]HP������,PHQ�5HMHE������0HULHP�&KDRXFK������)DWHQ�+VRXPL������&}GULF�/H�&DLJQHF
�����/DPLD�%HQ�-HPDD����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�F\WRJ}Q}WLTXH��&+8�GH�1DQWHV�,QVWLWXW�GH�%LRORJLH��1DQWHV��)UDQFH

0RWV�FOHIV���G\VSODVLH�GH�/DQJHU��6+2;��G}O}WLRQ

5mVXPm��

/DQJHU�PHVRPHOLF�G\VSODVLD��/0'��LV�D�UDUH�FRQJHQLWDO�G\VSODVLD��FKDUDFWHUL]HG�E\�VHYHUH�GLVSURSRUWLRQDWH�VKRUW�VWDWXUH�ZLWK�PHVRPHOLF�OLPE
VKRUWQLQJ��WKLFN�DQG�FXUYHGUDGLXV�DQG�WLELD�DQG�DSODVLD�RU�VHYHUHK\SRSODVLD�RI�XOQD�DQG�®EXOD��$VVRFLDWHG�PDOIRUPDWLRQV�DUH�UDUHO\�UHSRUWHG�DQG
LQWHOOHFW�LV�QRUPDO�LQ�DOO�DHFWHG�VXEMHFWV�UHSRUWHG�WR�GDWH�,W�LV�D�UHFHVVLYH�V\QGURPH�FDXVHG�E\�KRPR]\JRXV�RU�FRPSRXQG�KHWHUR]\JRXV�GHIHFWV�RI
6+2;�JHQH�RU�LWV�HQKDQFHU�

:H�UHSRUW �WKH�FDVH�RI �D ����\HDU�ROG �ZRPDQ� �IURP�KHDOWK\�DQG�UHODWHG�SDUHQWV� �UHIHUUHG�WR �RXU �JHQHWLF �GHSDUWPHQW �IRU �VKRUW �VWDWXUH�DQG
OLPEGHIRUPLWLHV��6KH�KDG�RQH�VLVWHU�DQG�WZR�SDWHUQDO�FRXVLQV�ZLWK�WKH�VDPH�SKHQRW\SH��6KHKDG�QR�G\VPRUSKLF�IHDWXUHV��QRUPDO�GHUPDWRJO\SKLFV�
FOLQRGDFW\O\�RI�WKH��WKWRHV��ORQJ�WRHV�DQG�MRLQW�OD[LW\��7KH�UDGLRJUDSKV�VKRZHG�V\PPHWULFDO�VKRUWHQLQJ�RI�WKH�IRUHDUP�ERQHV��WKH�WLELDH�DQG�®EXODH
ZLWK�ELODWHUDO�JHQX�YDUXP��$UUD\�&*+DQG�0/3$�ZHUH�SHUIRUPHG�WR�WKH�SUREDQG�DQG�KHU�SDUHQWV�

:H �LGHQWL®HG �D �KRPR]\JRXV �GHOHWLRQ �WKDW �GRHV �QRW �HQFRPSDVV �6+2; �FRGLQJ �VHTXHQFHV� �7KH ���� �NE �GHOHWLRQ �LV �ORFDWHG �GRZQVWUHDP �IURP
6+2;JHQH��LQFOXGLQJ�VHYHUDOFRQVHUYHG�QRQ�FRGLQJ�HOHPHQWV��1&(���IURP�1&(���WR�1&(���1&(��DQG�1&(����+HU�SDUHQWV�ZHUH�KHWHUR]\JRXV�IRU�WKH
VDPH�GHIHFW�

7R�WKH�EHVW�RI�RXU�NQRZOHGJH��WKH�SUHVHQW�UHSRUW�LV�WKH�®UVW�FDVH�RI�KRPR]\JRXV�GHOHWLRQ�LQ�WKH�GRZQVWUHDP�HQKDQFHU�UHJLRQ�RI�6+2;�JHQH�LQ�D
7XQLVLDQ�SDWLHQW�ZLWK�/0'�0ROHFXODU�JHQHWLF�WHVWLQJ�DOORZV�XV�WRSURSRVH�D�SURSHU�JHQHWLF�FRXQVHOLQJ�WR�WKH�IDPLO\�
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6WgSKDQLH�3/$=$

���������'LDJQRVWLF�SUm�LPSODQWDWRLUH��'3,����ORUVTXH�OD�FRQVDQJXLQLWm�FRPSOLTXH�OH�GLDJQRVWLF

$XWHXUV��

6W}SKDQLH�3/$=$������)ORULHOOH�6$*8(7������6DQGLH�0(5(8=(������$OL\D�6+08.+$0(729$�������9LFWRULD�9,$57������*DUDQFH�9(55,(5(������0LFKHO
.2(1,*������0DUMRODLQH�:,//(06������$QQH�*,5$5'(7����

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8�02173(//,(5��02173(//,(5��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�02173(//,(5��02173(//,(5��)UDQFH

0RWV�FOHIV���'LDJQRVWLF�SU}�LPSODQWDWRLUH��FRQVDQJXLQLW}��WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��PDUTXHXUV�PLFURVDWHOOLWHV��LQIRUPDWLYLW}

5mVXPm��

8QH�GHPDQGH�GH�GLDJQRVWLF�SU}�LPSODQWDWRLUH��'3,��D�}W}�DGUHVV}H�DX�FHQWUH�GH�'3,�GH�0RQWSHOOLHU�SRXU�XQ�FRXSOH�SU}VHQW}�FRPPH�}WDQW
DSSDUHQW}��FRXVLQV�JHUPDLQV���D\DQW�HX�GHX[�HQIDQWV�DWWHLQWV�GH�OD�PDODGLH�GH�7D\�6DFKV��/H�GLDJQRVWLF�PRO}FXODLUH�U}DOLV}�FKH]�OHV�HQIDQWV�DYDLW
PLV�HQ�}YLGHQFH�OD�SU}VHQFH�v�O }WDW�KRPR]\JRWH�GX�YDULDQW�F�����&�!�*�GDQV�O H[RQ����GX�J|QH�+(;$�ORFDOLV}�HQ���T���T����FKDTXH�SDUHQW�}WDQW
K}W}UR]\JRWH�SRXU�FH�YDULDQW�

(Q�)UDQFH��OH�'3,�HVW�EDV}�SULQFLSDOHPHQW�VXU�O }WXGH�GH�OD�V}JU}JDWLRQ�GH�PDUTXHXUV�PLFURVDWHOOLWHV�GDQV�RX�v�SUR[LPLW}�GHV�J|QHV�IDLVDQW�O REMHW
GX�'3,��DVVRFL}��ORUVTXH�FHOD�HVW�SRVVLEOH�v�OD�G}WHFWLRQ�GX�GHV�YDULDQW�V��G}O}W|UH�V���6 DJLVVDQW�GH�OD�SUHPL|UH�GHPDQGH�GH�'3,�SRXU�FHWWH�PDODGLH
v�0RQWSHOOLHU��DXFXQ�WHVW�GH�3&5�PXOWLSOH[�v�O }FKHOOH�XQLFHOOXODLUH�Q DYDLW�HQFRUH�}W}�PLV�DX�SRLQW��'HV�DPRUFHV�FRUUHVSRQGDQW�v����PDUTXHXUV
PLFURVDWHOOLWHV�VLWX}V�GH�SDUW�HW�G DXWUH�GX�J|QH�+(;$�HW�v�PRLQV�G �0E�GX�J|QH��HQ�DFFRUG�DYHF�OH�JXLGH�GH�ERQQHV�SUDWLTXHV�LQWHUQDWLRQDOHV�GX
'3,� �RQW �GRQF�}W}�FRPPDQG}HV�HW �WHVW}HV�VXU �OHV �$'1�GH�OD �IDPLOOH �GH�PDQL|UH�v�LGHQWL®HU �GHV�PDUTXHXUV �LQIRUPDWLIV �XWLOLVDEOHV�SRXU �OH �'3, �GX
FRXSOH��1RXV�QRXV�DWWHQGLRQV�v�LGHQWL®HU��FRPPH�F HVW�OH�FDV�FKH]�OD�SOXSDUW�GHV�FRXSOHV�DSSDUHQW}V��XQ�KDSORW\SH�OL}�DX�YDULDQW�FDXVDO�FRPPXQ
DX[�GHX[�PHPEUHV�GX�FRXSOH��'DQV�FHWWH�IDPLOOH��GH�PDQL|UH�LQDWWHQGXH��OH�FRQMRLQW�V HVW�U}Y}O}�~WUH�KRPR]\JRWH�SRXU�OHV����PDUTXHXUV�WHVW}V�
/ }WDSH�GH�IDLVDELOLW}�J}Q}WLTXH�SU}�'3,�V HVW�SRXUVXLYLH�HQ�}WXGLDQW�GHV�613�DLQVL�TXH�G DXWUHV�PDUTXHXUV�PLFURVDWHOOLWHV�SOXV�}ORLJQ}V�GX�J|QH
+(;$���DX�WRWDO�����PDUTXHXUV�PLFURVDWHOOLWHV�HW���613V�U}SDUWLV�VXU�HQYLURQ���0E�RQW�}W}�WHVW}V�PDLV�OH�FRQMRLQW�}WDLW�HQFRUH�KRPR]\JRWH�SRXU�WRXV�

7URLV�KDSORW\SHV�VXU���}WDQW�WRWDOHPHQW�LGHQWLTXHV��LO�D�}W}�G}FLG}��DSU|V�GLVFXVVLRQ�DYHF�OH�FRXSOH��TXH�VHXOV�OHV�HPEU\RQV�D\DQW�K}ULW}�GH
O KDSORW\SH�PDWHUQHO�OL}�DX�J|QH�VDLQ�VHUDLHQW�FDQGLGDWV�DX�WUDQVIHUW��UDPHQDQW�OH�SRXUFHQWDJH�G HPEU\RQV�WK}RULTXHPHQW�WUDQVI}UDEOHV�GH�����v
�����&RPPH�QRXV�QRXV�\�DWWHQGLRQV��QRXV�DYRQV�}JDOHPHQW�HX�FRQ®UPDWLRQ�SDU�OH�FRXSOH�TXH�OHV�SDUHQWV�GX�FRQMRLQW�}WDLHQW�FRXVLQV�DX�GHX[L|PH
GHJU}�

&RQFHUQDQW�OD�PLVH�DX�SRLQW��HQ�UDLVRQ�GH�OD�IU}TXHQFH�}OHY}H�G DQRPDOLHV�GX�QRPEUH�G KDSORW\SHV�REVHUY}H�ORUV�GHV�'3,��QRXV�DYRQV�UHFKHUFK}�HW
LQFOXV�GDQV�OH�WHVW�GH�3&5�XQ�PDUTXHXU�PLFURVDWHOOLWH�ORFDOLV}�VXU�OH�FKURPRVRPH����PDLV�}ORLJQ}�GX�J|QH�+(;$��SRXU�OHTXHO�OH�FRXSOH�SU}VHQWDLW��
DOO|OHV�GL}UHQWV��SHUPHWWDQW�GH�V DVVXUHU�GH�OD�SU}VHQFH�GH�VHXOHPHQW���KDSORW\SHV�GDQV�OHV�HPEU\RQV�

(Q�FDV �GH�FRQVDQJXLQLW} �FKH] �OHV �FRXSOHV �GHPDQGHXUV �G XQ�'3,� �QRXV �VHURQV �v �O DYHQLU �SOXV �YLJLODQWV �VXU �GHV �SRVVLEOHV �OLHQV �GH�SDUHQW}
VXSSO}PHQWDLUHV�GDQV�OHV�IDPLOOHV�UHVSHFWLYHV�GHV���PHPEUHV�GX�FRXSOH��FDU�OHV�H[F|V�GH�FRQVDQJXLQLW}�FRPSOLTXHQW�EHDXFRXS�OHV�PLVHV�DX�SRLQW
GHV�'3,�

3LlFH�MRLQWH���$EVWUDFWB$VVLVHVB6WH�SKDQLHB3OD]D�GRF[
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3LHUUH�%2,66($8

���������8Q�YDULDQW�LQWURQLTXH�SURIRQG�GX�JlQH�)��IUmTXHQW�FRQGXLW�h�XQH�KmPRSKLOLH�$�PLQHXUH�

$XWHXUV��

3LHUUH�%2,66($8������*DHOOH�/$1'($8�75277,(5������7KRPDV�%(61$5'������0DWKLOGH�*,5$8'������6W}SKDQH�%(=,($8����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH

0RWV�FOHIV���K}PRSKLOLH�$�PLQHXUH��YDULDQW�LQWURQLTXH�SURIRQG�IU}TXHQW

5mVXPm��

'DQV�OD�FRKRUWH�G K}PRSKLOHV�PLQHXUV�GX�&+8�GH�1DQWHV��OH�V}TXHQ{DJH�GHV����H[RQV�GX�J|QH�GX�IDFWHXU�9,,,�DLQVL�TXH�GHV�MRQFWLRQV�LQWURQV�H[RQV
HW�GHV�U}JLRQV�� �HW�� �875�SHUPHWWDLW�GH�UHWURXYHU�XQH�YDULDWLRQ�GH�V}TXHQFH�G}O}W|UH�SRXU�HQYLURQ�����GHV�SDWLHQWV�

$�OD�SXEOLFDWLRQ�GH�<RKDQQ�-RXUG\�HW�DO��������G}FULYDQW�XQH�G}O}WLRQ�G XQH�V}ULH�GH�WK\PLQH�HQ�LQWURQ����v
GLVWDQFH�GH�O H[RQ��F���������B��������GHO� �UHVSRQVDEOH �GH�����GHV�K}PRSKLOLHV �$ �PLQHXUH�VDQV
PXWDWLRQ�GDQV�OHXU�FRKRUWH��QRXV�DYRQV�G}FLG}�GH�WHVWHU�FHWWH�G}O}WLRQ�VXU��OHV����FDV�LQGH[�K}PRSKLOHV
VDQV�PXWDWLRQ�GH�QRWUH�FRKRUWH�

6RL[DQWH�VHSW�SDWLHQWV�RQW�}W}�UHWURXY}V�G}O}W}V�VXU�OHV����DQDO\V}V��VRLW�����GH�QRV�K}PRSKLOHV�$�PLQHXUV
VDQV�PXWDWLRQ��HW�����DSSDUHQW}V�LVVXV�GH�FHV�IDPLOOHV�DYHF�XQH�SDUIDLWH�V}JU}JDWLRQ�G}O}WLRQ�SDWKRORJLH�

/HV�U}VXOWDWV�GH�O }TXLSH�GH�/\RQ�VRQW�GRQF�UHSURGXFWLEOHV�HW�QH�FRQFHUQH�SDV�XQ�HHW�IRQGDWHXU�ORFDOLV}
GDQV�O HVW�GH�OD�)UDQFH�

/D�TXHXH�SRO\7�GH�OD�V}TXHQFH�$OX<�DQWLVHQV�GH�O LQWURQ����GX�J|QH�)��VHUDLW�OH�VLWH�GH�OLDLVRQ�GX�FRPSOH[H
KQ513�&��KHWHURJHQHRXV �QXFOHDU �5LER1XFOHR3URWHLQV� �TXL �VRQW �OHV �VLOHQFHUV �OHV �SOXV �LPSRUWDQWV �SRXU
HPS~FKHU �O H[RQLVDWLRQ �GHV �V}TXHQFHV �$OX�� �/D �G}O}WLRQ �GH �FH �SRO\�7� �DEROLUDLW �OD �®[DWLRQ �GX�KQ513�&�HW
SHUPHWWUDLW�DLQVL�O H[RQLVDWLRQ�GH�OD�V}TXHQFH�$OX��8Q�P}FDQLVPH�VLPLODLUH�D�}W}�G}PRQWU}�VXU�XQ�FDV
G K\SHUSK}Q\ODODQLQ}PLH�FKH]�OHTXHO�XQH�G}O}WLRQ�WRWDOH�GX�SRO\�7��GDQV�O LQWURQ���GX�JHQH�376�D�SHUPLV
O LQFOXVLRQ�G XQH�V}TXHQFH�$OX6T�GDQV�OHV�WUDQVFULWV�376��

�

��5HFFXUUHQW�)��,QWURQLF�'HOHWLRQ�)RXQG�LQ�0LOG�+HPRSKLOLD�$�&DXVHV�$OX�([RQL]DWLRQ�
<RKDQQ�-RXUG\� �$OH[DQGUH �-DQLQ� �0DWKLOGH �)UHWLJQ\� �$QQH�/LHQKDUW� �&ODXGH�1}JULHU� �'RPLQLTXH�%R]RQ�
&KULVWLQH�9LQFLJXHUUD�7KH�$PHULFDQ�-RXUQDO�RI�+XPDQ�*HQHWLFV�����������)HEUXDU\��������

��'LUHFW�FRPSHWLWLRQ�EHWZHHQ�KQ513�&�DQG�8�$)���SURWHFWV�WKH�WUDQVFULSWRPH�IURP�WKH�H[RQL]DWLRQ�RI�$OX
HOHPHQWV��=DUQDFN�.���.RQLJ��-��7DMQLN��0��0DUWLQFRUHQD��,��(XVWHUPDQQ��6��6WHYDQW��,��5H\HV��$��$QGHUV��6�
/XVFRPEH��8OH���������&HOO��������������

��'LVHDVH�FDXVLQJ�PXWDWLRQV�LPSURYLQJ�WKH�EUDQFK�VLWH�DQG�SRO\S\ULPLGLQH�WUDFW��SVHXGRH[RQ�DFWLYDWLRQ�RI
/,1(���DQG�DQWLVHQVH�$OX�ODFNLQJ�WKH�SRO\�7��WDLO��0HLOL��'���.UDORYLFRYD��-���=DJDODN��-���%RQDIHi��/���)LRUL��/��
%ODX��1���7KRcQ\��%���DQG�9RUHFKRYVN\��,����������+XP��0XWDW��������������

3LlFH�MRLQWH��������SRVWHU�+$�LQWURQ����SGI



1(852*c1c7,48( 1,65,1(�$%2866$,5

���������/H�GLDJQRVWLF�PROmFXODLUH�GH�OD�P\RSDWKLH�c�*DPPD�VDUFRJO\FDQRSDWKLH�f��5HFKHUFKH�GH�OD�PXWDWLRQ�F����GHO7�SDU
VmTXHQkDJH

$XWHXUV��

0281$�%(1$,&+$������PHULHP�HOTDEOL������DEGHOPDMLG�02866$28,������1,65,1(�$%2866$,5����

���VHUYLFH�GH�*}Q}WLTXHB��FKX�PRKDPPHG�9,�GH�0DUUDNHFK��PDUUDNHFK��0DURF
���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���VHUYLFH�GH�*}Q}WLTXHBFKX�PRKDPPHG�9,�GH�0DUUDNHFK��FKX�PRKDPPHG�9,�GH�0DUUDNHFK��PDUUDNHFK��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF

0RWV�FOHIV���JDPPD�VDUFRJO\FDQRSDWKLH��J|QH�6*&*��PXWDWLRQ�GHO���7��V}TXHQ{DJH�

5mVXPm��

��������������/D�JDPPD�VDUFRJO\FDQRSDWKLH�HVW�XQH�P\RSDWKLH�GHV�FHLQWXUHV��UDUH�v�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��GXH�v�GHV�PXWDWLRQV�GDQV�OH
J|QH�GH�OD�JDPPD�VDUFRJO\FDQH�����6*���/D�PXWDWLRQ�OD�SOXV�IU}TXHPPHQW�UHQFRQWU}H�HVW�OD�PXWDWLRQ�F�����GHO7��&OLQLTXHPHQW��HOOH�HVW��G}®QLH�SDU
O
H[LVWHQFH�G
XQH�DWURSKLH �PXVFXODLUH� �XQH�IRUPXOH �KLVWRSDWKRORJLTXH��Q}FURVH�U}J}Q}UDWLRQ� �HW �XQH�DXJPHQWDWLRQ �GX�WDX[�GH�OD �FU}DWLQLQH
SKRVSKRNLQDVH��&3.��

1RWUH�}WXGH�D�SRUW}�VXU�XQH�V}ULH�GH����SDWLHQWV�PDURFDLQV�TXL�RQW�}W}�DGUHVV}V�DX�VHUYLFH�GH�J}Q}WLTXH�GX�&+8�0RKDPPHG�9,�GH�0DUUDNHFK�SRXU
VXVSLFLRQ�GH�0\RSDWKLH�GHV�FHLQWXUHV��/D�PXWDWLRQ�GHO���7�HVW�UHFKHUFK}H�SDU�V}TXHQ{DJH�GH�O H[RQ���GX�J|QH�6*&*��6XU�OHV����SDWLHQWV�}WXGL}V�
OD�PXWDWLRQ�GHO���7�D�}W}�LGHQWL®}H�FKH]���SDWLHQWV�v�O }WDW�KRPR]\JRWH��VRLW���������

,O�HVW�LPSRUWDQW�GH�QRWHU�TXH�QRWUH�}WXGH��QRXV�D�SHUPLV�GH�VRXOLJQHU�O LPSRUWDQFH�GX��GLDJQRVWLF�PRO}FXODLUH�SRXU�IDFLOLWHU�HW�}WDEOLU�XQ�FRQVHLO
J}Q}WLTXH�DG}TXDW�



0$/$',(6�266(86(6�(7�'(�/$�3($8 ,ULQD�*,85*($

���������8UWLFDLUHV�QHXWURSKLOLTXHV�ImEULOHV�GXH�h�GHV�PXWDWLRQV�HQ�PRVDqTXH�GH�1/53����XQH�QRXYHOOH�HQWLWm�DYHF�GHV
LPSOLFDWLRQV�WKmUDSHXWLTXHV

$XWHXUV��

(PDQ�$VVUDZL������&DPLOOH�/RXYULHU������&O}PHQFH�/HSHOOHWLHU������6RSKLH�*HRUJLQ�/DYLDOOH������-HDQ�'DYLG�%RXD]L]������)DZD]�$ZDG������)ORUHQFH
0RLQHW������3KLOLSSH�0RJXHOHW������:LOOLDP�3LWHUERWK������&ODLUH�-XPHDX������/DHWLWLD�&REUHW������(OPD�(O�.KRXUL������%UXQR�&RSLQ������3KLOLSSH
'XTXHVQR\������0DULH�/HJHQGUH������6HUJH�$PVHOHP������,ULQD�*LXUJHD�����

���805B6����,16(50���6RUERQQH�8QLYHUVLW}��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���*}Q}WLTXH���+�SLWDO�7URXVVHDX��SDULV��)UDQFH
���6HUYLFH�GH�'HUPDWRORJLH��+�SLWDO�6DLQW�/RXLV���3DULV��)UDQFH
���6HUYLFH�GH�0}GHFLQH�,QWHUQH���+�SLWDO�7(121��3DULV��)UDQFH
���6HUYLFH�GH�0}GHFLQH�,QWHUQH���&+8�GH�0DUWLQLTXH��)RUW�GH�)UDQFH��)UDQFH
���8QLW}�G DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��+�SLWDO�7(121��3DULV��)UDQFH
���8�)��GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���J}Q}WLTXH��KRSLWDO�WURXVVHDX��SDULV��)UDQFH
���*}Q}WLTXH��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
����8�)��GH�*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH

0RWV�FOHIV���8UWLFDLUHV�QHXWURSKLOLTXHV�I}EULOHV��PXWDWLRQV�HQ�PRVD�TXH��1/53���WK}UDSHXWLTXH

5mVXPm��

,QWURGXFWLRQ��/ XUWLFDLUH�QHXWURSKLOLTXH�I}EULOH��81)��SHXW�~WUH�DVVRFL}H�v�GHV�PDODGLHV�DXWRLQ¯DPPDWRLUHV�PRQRJ}QLTXHV��FU\RS\ULQRSDWKLHV�OL}HV
v�GHV�PXWDWLRQV�GX�J|QH�1/53�� �RX�PXOWLIDFWRULHOOHV��PDODGLH�GH�6WLOO �RX�V\QGURPH�GH�6FKQLW]OHU�� �/ REMHFWLI �GH�FHWWH�}WXGH�D�}W}�G LGHQWL®HU�OHV
EDVHV�PRO}FXODLUHV�HW�FHOOXODLUHV�G XQH�81)�v�G}EXW�WDUGLI�DVVRFL}H�v�XQ�V\QGURPH�LQ¯DPPDWRLUH�V\VW}PLTXH�HW�GH�SURSRVHU�XQ�WUDLWHPHQW�DGDSW}�

3DWLHQWV�HW�0mWKRGHV��1RXV�DYRQV�}WXGL}�GHX[�SDWLHQWV�QRQ�DSSDUHQW}V�xJ}V�GH�SOXV�GH����DQV��VDQV�DQW}F}GHQWV�IDPLOLDX[��DWWHLQWV�G 81)
FKURQLTXH�G }WLRORJLH�LQFRQQXH��/H�V}TXHQ{DJH�GX�J|QH�1/53���1*6��!����;��D�}W}�U}DOLV}�VXU�O $'1�H[WUDLW�GX�VDQJ�WRWDO��GHV�PRQRF\WHV��GHV
SRO\QXFO}DLUHV�QHXWURSKLOHV��GHV�O\PSKRF\WHV�%�HW�7��REWHQXV�SDU�WUL�FHOOXODLUH�v�SDUWLU�GX�VDQJ�S}ULSK}ULTXH��HW�GHV�FHOOXOHV�}SLWK}OLDOHV�XULQDLUHV�HW
EXFFDOHV� �/ LPSDFW �IRQFWLRQQHO �GHV �PXWDWLRQV �LGHQWL®}HV �D �}W} �G}WHUPLQ} �SDU �O }WXGH �GH �O DFWLYDWLRQ �GH �O LQ¯DPPDVRPH �1/53� �v �WUDYHUV �OD
TXDQWL®FDWLRQ�GH�OD�IRUPDWLRQ�GH�$6&�VSHFNV�HW�OH�GRVDJH�GH�O ,/���V}FU}W}�GDQV�GHX[�PRG|OHV�FHOOXODLUHV��+(.���7�H[SULPDQW�GH�PDQL|UH�VWDEOH�OD
SURW}LQH�¯XRUHVFHQWH�$6&�HW�OD�FDVSDVH���HW�7+3��UHVSHFWLYHPHQW��

5mVXOWDWV��/HV�GHX[�SDWLHQWV�RQW�G}EXW}��DSU|V�O xJH�GH����DQV��XQH�81)�FDUDFW}ULV}H�SDU�GHV�SRXVV}HV�XUWLFDULHQQHV�GH�PRLQV�GH����KHXUHV�
VXUYHQDQW�WRXV�OHV���v���MRXUV��QRQ�SUXULJLQHXVHV��QRQ�G}FOHQFK}HV�SDU�OH�IURLG��&HV�SRXVV}HV�}WDLHQW�DVVRFL}HV�v�GH�OD�®|YUH�HW�GHV�DUWKUDOJLHV��/HV
GHX[�SDWLHQWV�RQW�G}YHORSS}�XQH�VXUGLW}�GH�SHUFHSWLRQ�GLDJQRVWLTX}H�YHUV�O xJH�GH����HW����DQV�UHVSHFWLYHPHQW��'DQV�OHV�GHX[�FDV��OD�ELRSVLH
FXWDQ}H�D�PLV�HQ�}YLGHQFH�XQ�ULFKH�LQ®OWUDW�GHUPLTXH�GH�SRO\QXFO}DLUHV�QHXWURSKLOHV�VDQV�YDVFXODULWH��8QH�PXWDWLRQ�VRPDWLTXH��HQ�PRVD�TXH��GH
1/53���XQH�G}O}WLRQ�HQ�SKDVH�HW�XQH�PXWDWLRQ�IDX[�VHQV��UHVSHFWLYHPHQW��D�}W}�LGHQWL®}H�FKH]�FKDTXH�SDWLHQW��0DOJU}�OH�G}EXW�WDUGLI�GH�OD�PDODGLH�
FHV�PXWDWLRQV�}WDLHQW�SU}VHQWHV�HQ�PRVD�TXH��HQWUH���HW������GDQV�WRXV�OHV�VRXV�W\SHV�FHOOXODLUHV�}WXGL}V��VXJJ}UDQW�XQ�}Y}QHPHQW�PXWDWLRQQHO
VXUYHQX�SU}FRFHPHQW�GXUDQW�OH�G}YHORSSHPHQW�HPEU\RQQDLUH��/HV�}WXGHV�IRQFWLRQQHOOHV�U}DOLV}HV�LQ�YLWUR�RQW�G}PRQWU}�O HHW�JDLQ�GH�IRQFWLRQ�GHV
GHX[�PXWDWLRQV�LGHQWL®}HV�VXU�O DFWLYDWLRQ�GH�O LQ¯DPPDVRPH�1/53���$ORUV�TXH�OHV�WUDLWHPHQWV�XVXHOV�GH�O XUWLFDLUH�FKURQLTXH��DQWLKLVWDPLQLTXHV�
LPPXQRVXSSUHVVHXUV��DYDLHQW�}FKRX}��XQ�WUDLWHPHQW�SDU�DQWL�,/��LQLWL}�VXU�OD�EDVH�GH�FHV�U}VXOWDWV�D�SHUPLV�XQH�U}PLVVLRQ�FRPSO|WH�

&RQFOXVLRQ��8QH�81)�DVVRFL}H�v�XQ�V\QGURPH�LQ¯DPPDWRLUH�V\VW}PLTXH�GRLW�IDLUH�UHFKHUFKHU�XQH�PXWDWLRQ�HQ�PRVD�TXH�GH�1/53��D®Q�GH�SU}FLVHU
OH�GLDJQRVWLF�HW�GH�JXLGHU�DX�PLHX[�OD�SULVH�HQ�FKDUJH�WK}UDSHXWLTXH��0DOJU}�OH�G}EXW�WDUGLI�GH�OD�PDODGLH��OD�GLVWULEXWLRQ�GX�PRVD�FLVPH�VRPDWLTXH
GDQV�WRXV�OHV�W\SHV�FHOOXODLUHV�}WXGL}V�VXJJ|UH�TXH�O }Y}QHPHQW�PXWDWLRQQHO�HVW�VXUYHQX�WU|V�SU}FRFHPHQW�

3LlFH�MRLQWH���$VVUDZL�HW�DO�81)�1/53��GRF[



6<1'520(6�0$/)250$7,)6 $QJfOH�7LQJDXG�6HTXHLUD

���������(<$����QRXYHDX�JlQH�FDQGLGDW�SRXU�OH�6SHFWUH�2FXOR�$XULFXOR�9HUWmEUDO�

$XWHXUV��

$QJ|OH�7LQJDXG�6HTXHLUD������$XU}OLHQ�7ULPRXLOOH������&KULVWRSKH�+XEHUW������(VWHOOH�/RSH]������%HQR�W�$UYHLOHU������'LGLHU�/DFRPEH������&DUROLQH
5RRU\FN�7KDPER����

���05*0��,QVHUP�8�������,QVHUP�8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�3HOOHJULQ�&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���05*0��,QVHUP�8�������,QVHUP�8QLYHUVLW}�GH�%RUGHDX[��ERUGHDX[��)UDQFH
���05*0��,QVHUP�8������6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��,QVHUP�8QLYHUVLW}�GH�%RUGHDX[��+�SLWDO�3HOOHJULQ�&+8�%RUGHDX[��ERUGHDX[��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�*ROGHQKDU��VSHFWUH�2FXOR�$XULFXOR�YHUW}EUDO��(<$�WUDQVFULSWLRQDO�FRDFWLYDWRU�DQG�SKRVSKDWDVH����(<$�

5mVXPm��

/H�V\QGURPH�GH�*ROGHQKDU�RX�VSHFWUH�2FXOR�$XULFXOR�9HUW}EUDO��2$96��HVW�XQH�SDWKRORJLH�FRPSOH[H�GX�G}YHORSSHPHQW�FDUDFW}ULV}�SULQFLSDOHPHQW
SDU�XQH�PLFURVRPLH�K}PLIDFLDOH��GHV�DQRPDOLHV�DV\P}WULTXHV�GH�O
RUHLOOH��GHV�\HX[�HW�GHV�PDOIRUPDWLRQV�YHUW}EUDOHV��6RQ�}WLRORJLH�HVW�FRPSOH[H�HW
DLQVL� �GHV �IDFWHXUV �J}Q}WLTXHV�HW �HQYLURQQHPHQWDX[�VRQW �LGHQWL®}V� �/ }WLRORJLH �J}Q}WLTXH�FRPSUHQG�TXHOTXHV�&19V��GXS�S����� �GHO��T��� �HW �XQ
J|QH��0<7����PDLV�VHXOV�TXHOTXHV�SDWLHQWV�E}Q}®FLHQW�v�FH�MRXU�G XQ�GLDJQRVWLF�PRO}FXODLUH�����������3DU�DLOOHXUV��TXHOTXHV�J|QHV�FDQGLGDWV�VRQW
DXMRXUG KXL�DYDQF}V��27;���=<*��%��$0,*2���PDLV�QH�FRQFHUQHQW�TX XQ�RX�GHX[�FDV�LVRO}V�HW�OD�FDXVDOLW}�UHVWH�VRXYHQW�GL°FLOH�v�FRQ®UPHU�

(Q�XWLOLVDQW�XQH�VWUDW}JLH�GH�V}TXHQ{DJH�G
H[RPH�GDQV�XQH�IRUPH�IDPLOLDOH�DVVRFL}H�DX�FULEODJH�SDU�1*6�FLEO}�GH����SDWLHQWV�2$96��XQ�YDULDQW
IDX[�VHQV�U}FXUUHQW�GDQV�OH�J|QH�(<$� �D�}W}�LGHQWL®}�FKH]�GHX[�IDPLOOHV�QRQ�DSSDUHQW}HV��&H�YDULDQW�UHPSODFH�XQ�U}VLGX�DVSDUDJLQH�HQ�SRVLWLRQ
����HQ�XQH�V}ULQH���'H�PDQL|UH�LQW}UHVVDQWH��FH�J|QH�DSSDUWLHQW�v�OD�P~PH�IDPLOOH�TXH�OH�J|QH�(<$��DVVRFL}�OXL�DX�V\QGURPH�%UDQFKLR�2WR�5}QDO�
&HWWH �SDWKRORJLH �HVW �FRQVLG}U}H �FRPPH�XQ �GLDJQRVWLF �GL}UHQWLHO �GH �O 2$96� �(<$� �HVW �GRQF �FRQVLG}U} �FRPPH�XQ �J|QH �FDQGLGDW �IRUW �SRXU �FHWWH
SDWKRORJLH�

/HV�}WXGHV�GH�V}JU}JDWLRQ�GDQV�OHV�GHX[�IDPLOOHV�RQW�U}Y}O}�XQH�S}Q}WUDQFH�LQFRPSO|WH�HW�XQH�H[SUHVVLYLW}�YDULDEOH�GH�FH�YDULDQW�DYHF�GHV
LQGLYLGXV�SU}VHQWDQW�XQ�SK}QRW\SH�2$96�FRPSOH[H�GHV�G DXWUHV�PHPEUHV�GH�OD�IDPLOOH�SU}VHQWDQW�GHV�VLQXV�SU}�DXULFXODLUHV�LVRO}V�HW�GHV�LQGLYLGXV
DV\PSWRPDWLTXHV�

/H�YDULDQW�D�}W}�}WXGL}�GDQV�GHV�PRG|OHV�FHOOXODLUHV�D®Q�GH�G}WHUPLQHU�VRQ�FDUDFW|UH�SDWKRJ|QH��HW�FHV�H[S}ULHQFHV�RQW�PLV�HQ�}YLGHQFH�XQH�GHPL�
YLH�DOORQJ}H�GH�OD�SURW}LQH�PXW}H��'H�SOXV��QRXV�DYRQV�LGHQWL®}�GHV�DQRPDOLHV�FUDQLRIDFLDOHV�VS}FL®TXHV�FKH]�OHV�HPEU\RQV�GH�SRLVVRQ�]|EUH�DSU|V
LQKLELWLRQ�GH�O H[SUHVVLRQ�GX�J|QH�KRPRORJXH��H\D�� �SDU�DFWLRQ�GH�PRUSKROLQRV��DYHF�XQ�SK}QRW\SH�FRPSDUDEOH�DYHF�OHV�PRG|OHV�DQLPDX[
SU}F}GHQWV� �VRXWHQDQW �VRQ �LPSOLFDWLRQ �GDQV �OH �G}YHORSSHPHQW �DQRUPDO �GHV �VWUXFWXUHV �DWWHLQWHV �FKH] �OHV �SDWLHQWV �2$96� �(Q®Q� �GHV �}WXGHV �GH
SURW}RPLTXH�VXU�FHOOXOHV�+H/D�DSU|V�LQKLELWLRQ�GH�O H[SUHVVLRQ�GX�J|QH�(<$��PRQWUHQW�HQWUH�DXWUHV�XQH�G}U}JXODWLRQ�GH�OD�YRLH�GH�U}SDUDWLRQ�v
O $'1��GH�OD�YRLH�GH�SKRVSKRU\ODWLRQ�R[\GDWLYH��GH�OD�YRLH�GH�SRO\XELTXLWLQDWLRQ�GHV�SURW}LQHV�DLQVL�TX XQH�DFWLYDWLRQ�GH�OD�YRLH�GH�O DFLGH�U}WLQR�TXH
HQ�SDUWLFXOLHU�YLD�5;5�

(Q�FRQFOXVLRQ��(<$��HVW�XQ�QRXYHDX�J|QH�DVVRFL}�v�O 2$96�GDQV�XQ�FRQWH[WH�GH�S}Q}WUDQFH�LQFRPSO|WH��/ K\SRWK|VH�G XQ�IDFWHXU�HQYLURQQHPHQWDO
HVW�HQYLVDJ}H�FH�TXL�SRXUUDLW�}JDOHPHQW�H[SOLTXHU�OD�YDULDELOLW}�GX�SK}QRW\SH�



1(852*c1c7,48( /LVH�/$55,(8

���������3KmQRW\SH�DWWmQXm�GDQV���IDPLOOHV�DYHF�PXWDWLRQV�GX�JlQH�.&1-��

$XWHXUV��

/LVH�/$55,(8������<RVUD�+$//(%������0RUJDQH�32,17$8;������$ODLQ�9(5/2(6������&ODLUH�(:(1&=<.������&ODLUH�*8,66$57������0LFKHO�.2(1,*����

���/DERUDWRLUH�GH�*}Q}WLTXH�GH�0DODGLHV�5DUHV����,QVWLWXW�8QLYHUVLWDLUH�GH�5HFKHUFKH�&OLQLTXH��($�����8QLYHUVLW}�GH�0RQWSHOOLHU��&+8�0RQWSHOOLHU�
������0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�&OLQLTXH��+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���.&1-����$WD[LH��(SLOHSVLH��1*6��0LQL�([RPH

5mVXPm��

/HV�PXWDWLRQV�GDQV�OH�JeQH�.&1-���VRQW�v�O RULJLQH�G XQH�PDODGLH�DXWRVRPLTXH�U}FHVVLYH�DSSHO}H�V\QGURPH�($67�6(6$0(��(SLOHSV\��$WD[LD�
6HQVRULQHXUDO�GHDIQHVV��VDOW�ZDVWLQJ�UHQDO�7XEXORSDWK\���,O�VH�FDUDFW}ULVH�SDU�XQH�}SLOHSVLH��XQH�VXUGLW}�QHXUR�VHQVRULHOOH��XQH�DWD[LH��XQ�UHWDUG
PHQWDO�HW�XQ�G}V}TXLOLEUH�}OHFWURO\WLTXH�

,O�V DJLW�G XQH�PDODGLH�PXOWL�V\VW}PLTXH�UDUH�GRQW�OH�VSHFWUH�HVW�HQFRUH�PDO�FRQQX�

1RXV�DYRQV�LGHQWL®}���IDPLOOHV�DYHF�PXWDWLRQV�GX�J|QH�.&1-����TXL�SU}VHQWHQW�XQ�SK}QRW\SH�FOLQLTXH�SDUWLFXOLHU�

'DQV�OD�SUHPL|UH�IDPLOOH��OH�SDWLHQW�HW�VD�V�XU�SU}VHQWHQW�XQH�DWD[LH�VSDVWLTXH��XQH�}SLOHSVLH�HW�XQ�UHWDUG�SV\FKRPRWHXU�D\DQW�G}PDUU}�GXUDQW�OHV
SUHPL|UHV�DQQ}HV�GH�YLH��xJH�DFWXHO������HW����DQV���$XFXQ�SUREO|PH�DXGLWLI�Q D�}W}�PLV�HQ�}YLGHQFH�

'DQV�OD�VHFRQGH�IDPLOOH��OD�SDWLHQWH�SU}VHQWH�XQH�}SLOHSVLH�GHSXLV�O xJH�GH����DQV�HW�XQH�DWD[LH�VSDVWLTXH�GHSXLV�O xJH�GH����DQV��6RQ�IU|UH
SU}VHQWH�XQ�SK}QRW\SH�DWW}QX}�DYHF�XQH�}SLOHSVLH�GH���v����DQV��XQH�G\VDUWKULH�D\DQW�G}EXW}�v����DQV�HW�XQH�DWD[LH�v�SDUWLU�GH����DQV��3RXU�OH�FDV
LQGH[�GH�OD�IDPLOOH���GHV�DQDO\VHV�ELRFKLPLTXHV��XQH�PHVXUH�GHV�SRWHQWLHOV�}YRTX}V�DXGLWLIV�HW�GHV�}PLVVLRQV�DXWR�DFRXVWLTXHV�RQW�}W}�U}DOLV}V�HW
VH�VRQW�DY}U}V�QRUPDX[�

'DQV�OD�SUHPL|UH�IDPLOOH��QRXV�DYRQV�LGHQWL®}�OD�PXWDWLRQ�S�$UJ��&\V�G}Mv�G}FULWH�v�O }WDW�KRPR]\JRWH�FKH]�OHV���HQIDQWV�DWWHLQWV�

'DQV�OD�VHFRQGH�IDPLOOH��OHV�GHX[�HQIDQWV�DWWHLQWV�VRQW�KRPR]\JRWHV�SRXU�OD�QRXYHOOH�PXWDWLRQ�S�,OH���7KU�

&HV�GHX[�PXWDWLRQV�VRQW�SU}GLWHV�SDWKRJ}QLTXHV�SDU�OHV�SURJUDPPHV�6,)7�HW�3RO\3KHQ��HW�RQW�}W}�WURXY}HV�v�O }WDW�K}W}UR]\JRWH�FKH]�OHV�SDUHQWV
GHV�GHX[�IDPLOOHV�

/ DVVRFLDWLRQ�G XQ�SK}QRW\SH�FOLQLTXH�DWW}QX}�v�FHV�GHX[�PXWDWLRQV�IDX[�VHQV�SHXW�V H[SOLTXHU�SDU�XQH�DFWLYLW}�U}VLGXHOOH�GH�OD�SURW}LQH�.LU���
�LQZDUGO\�UHFWLI\LQJ�SRWDVVLXP�FKDQQHO��TXL�FRQGXLW�v�XQ�SK}QRW\SH�PRLQV�V}Y|UH�

1RV�U}VXOWDWV�U}Y|OHQW�XQ�QRXYHDX�SK}QRW\SH�OL}�DX[�PXWDWLRQV�GH�.&1-���FDUDFW}ULV}�SDU�XQH�DWD[LH�VSDVWLTXH��XQH�}SLOHSVLH�HW�XQH�DEVHQFH�GH
VXUGLW}�HW�GH�G}V}TXLOLEUH�}OHFWURO\WLTXH�

�
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&KDEFKRXE�*KD]L

���������5HFKHUFKH�G
DVVRFLDWLRQ�JmQmWLTXH�HQWUH�OH�SRO\PRUSKLVPH��&�7��GX�JlQH�3731���HW�OD�VXVFHSWLELOLWm�DX[�PDODGLHV
DXWR�LPPXQHV�7K\URqGLHQQHV�GDQV�OD�SRSXODWLRQ�7XQLVLHQQH

$XWHXUV��

*KD]L�&KDEFKRXE������0RXQD�0QLI������$KPHG�5HEDL������0RKDPHG�$ELG������/HLOD�.HVNHV����

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�+XPDLQH��)DFXOW}�GH�0}GHFLQH�GH�6ID[��6ID[��7XQLVLH
���6HUYLFH�G (QGRFULQRORJLH��&HQWUH�+RVSLWDOR�XQLYHUVLWDLUH�+}GL�&KDNHU�GH�6ID[��6ID[��7XQLVLH
���8QLW}�GH�%LRLQIRUPDWLTXH��&HQWUH�GH�%LRWHFKQRORJLH�GH�6ID[��6ID[��7XQLVLH

0RWV�FOHIV���$XWR�LPPXQLW}��6XVFHSWLELOLW}�J}Q}WLTXH��0DODGLH�DXWR�LPPXQH�WK\UR�GLHQQH

5mVXPm��

/H�J|QH�3731���MRXH�XQ�U�OH�GDQV�O DXWR�DFWLYDWLRQ�GHV�O\PSKRF\WHV�7�JUxFH�v�O LQWHUDFWLRQ�DYHF�XQH�SURW}LQH�NLQDVH�LQKLELWULFH��&VN���&H�J|QH
FRQWLHQW�XQ�SRO\PRUSKLVPH�IRQFWLRQQHO�&����7�DX�QLYHDX�GH�O H[RQ����TXL�WUDQVIRUPH�XQ�U}VLGX�DUJLQLQH�v�OD�SRVLWLRQ�����HQ�WU\SWRSKDQH��5���:��
3RXU�FKHUFKHU�XQH�SRVVLEOH�FRQWULEXWLRQ�GH�FH�J|QH�GDQV�OD�FRPSRVDQWH�J}Q}WLTXH�GHV�PDODGLHV�DXWR�LPPXQHV�WK\UR�GLHQQHV��0$,7���QRXV�DYRQV
U}DOLV}�XQH�}WXGH�IDPLOLDOH�FRPSRV}�GH����IDPLOOHV�WXQLVLHQQHV�DWWHLQWHV�GH�0$,7�GRQW����SDWLHQWV�HW�XQH�}WXGH�FDV�W}PRLQV�FRPSRV}�GH����
SDWLHQWV�DWWHLQWV�GH�0$,7�HW�����W}PRLQV�GH�OD�SRSXODWLRQ�J}Q}UDOH��/ DQDO\VH�PRO}FXODLUH�GH�FH�SRO\PRUSKLVPH�D�}W}�U}DOLV}H�SDU�OD�WHFKQLTXH�3&5�
5)/3�XWLOLVDQW �O HQ]\PH�GH�UHVWULFWLRQ�;FP,� �/ DQDO\VH�VWDWLVWLTXH�SDU �OH �WHVW �)DPLO\�EDVHG�DVVRFLDWLRQ��)%$7�H�RSWLRQ� �Q D �SDV�PRQWU}�XQH
DVVRFLDWLRQ�VLJQL®FDWLYH�HQWUH�OH�SRO\PRUSKLVPH�5���:�HW�OD�VXVFHSWLELOLW}�DX[�0$,7�GDQV�OHV�IDPLOOHV�G }WXGH�VHORQ�OHV�WURLV�PRG|OHV��GRPLQDQW�
U}FHVVLI�HW�DGGLWLI��S ������(Q�SOXV��O DQDO\VH�GH�FH�SRO\PRUSKLVPH�GDQV�OH�VRXV�JURXSH�G LQGLYLGXV�SRUWDQW�O DOO|OH�+/$�'5���Q D�SDV�PRQWU}�XQH
DVVRFLDWLRQ �VLJQL®FDWLYH �VXJJ}UDQW �XQH �DEVHQFH �G LQWHUDFWLRQ �HQWUH �OH �J|QH �3731�� �HW �OH �ORFXV �+/$�'5 ��S ������ �'H �P~PH� �OD �GLVWULEXWLRQ �GHV
IU}TXHQFHV�DOO}OLTXHV�XWLOLVDQW�OH�WHVW�&KL��Q D�SDV�PRQWU}�GH�GL}UHQFH�VLJQL®FDWLYH�HQWUH�PDODGHV�DWWHLQWV�GH�0$,7�HW�W}PRLQV��S �������'H�P~PH
O DQDO\VH �SDU �OH �WHVW �*55 �Q D �SDV �PRQWU} �XQH �DVVRFLDWLRQ �VLJQL®FDWLYH �G XQ �J}QRW\SH �DYHF �OD �PDODGLH �SRXU �OH �SRO\PRUSKLVPH �}WXGL} ��S �����
/ DQDO\VH�GH�FH�SRO\PRUSKLVPH�HQ�IRQFWLRQ�GH�O }WLRORJLH��PDODGLH�GH�%DVHGRZ�HW�WK\UR�GLWH�GH�+DVKLPRWR��Q D�SDV�PRQWU}�XQH�DVVRFLDWLRQ
VLJQL®FDWLYH��S �!������� �1RV�U}VXOWDWV �RQW �PRQWU}V �O DEVHQFH�G DVVRFLDWLRQ�HQWUH �OH �SRO\PRUSKLVPH�5���:�GX�J|QH�3731���HW �OHV �0$,7�GDQV�OHV
GHX[�}WXGHV�VXJJ}UDQW�OH�U�OH�PLQHXU�GH�FH�J|QH�GDQV�O K}U}GLW}�GH�FHV�PDODGLHV�GDQV�OD�SRSXODWLRQ�WXQLVLHQQH�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 3KLOLSSLQH�*$55(7

���������'HVFULSWLRQ�GX�SUHPLHU�SDWLHQW�DWWHLQW�GxHQFmSKDORSDWKLH�mSLOHSWLTXH�SRUWHXU�GxXQH�YDULDWLRQ�KRPR]\JRWH�GDQV�OH�JlQH
278'�$

$XWHXUV��

3KLOLSSLQH�*DUUHW���������*HRUR\�'HOSODQFT���������)U}G}ULF�(EVWHLQ������%ODQGLQH�'R]LHUHV�3X\UDYHO������$�FKD�%RXJKDOHP������6W}SKDQH�$XYLQ��������
<DQQLV�'XRXUG���������%DUEDUD�=LHED������6DQD�0DKPRXGL������.DUXQ�6LQJK������&KULVWHO�7KDXYLQ�5RELQHW���������-HDQ�0DUF�&RVWD������(ONH�.U�JHU�����
'HWOHI�7URVW������$ODLQ�9HUORHV����������/DXUHQFH�)DLYUH����������$QWRQLR�9LWREHOOR�������

���805�����*$'�,QVHUP��8QLYHUVLW}�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���*}Q}WLTXH�+XPDLQH��/DERUDWRLUH�&(5%$��6DLQW�2XHQ�O $XP�QH��)UDQFH
���&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�G}®FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVH�UDUH�l���FHQWUH�GH�J}Q}WLTXH��)+8�75$16/$'���&+8�'LMRQ�%RXUJRJQH�
'LMRQ��)UDQFH
���,QVWLWXW�I�U�0HGL]LQLVFKH�%LRFKHPLH�XQG�0ROHNXODUELRORJLH��8QLYHUVLWyWVPHGL]LQ�*UHLIVZDOG��*UHLIVZDOG��$OOHPDJQH
���6HUYLFH�GH�1HXURORJLH�S}GLDWULTXH��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���805�����,16(50��8QLYHUVLW}�3DULV�'LGHURW���6RUERQQH�3DULV�&LW}��3DULV��)UDQFH
���8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'���&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���6HUYLFH�GH�3}GLDWULH��&HQWUH�+RVSLWDOLHU�5HQ}�'XERV��3RQWRLVH��)UDQFH
���6WHP�&HOO�DQG�&DQFHU�5HVHDUFK�,QVWLWXWH���'HSDUWPHQW�RI�%LRFKHPLVWU\�DQG�%LRPHGLFDO�6FLHQFHV��0F0DVWHU�8QLYHUVLW\��+DPLOWRQ��&DQDGD
����*HQHWLFV�'HSDUWPHQW��$3�+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
����&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�l���FHQWUH�GH�J}Q}WLTXH��)+8�75$16/$'���&+8
'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���PLFURG}O}WLRQ���T������&+51$���278'�$��3URW}DVRPH

5mVXPm��

,QWURGXFWLRQ

/H�V\QGURPH�PLFURGhOhWLRQHO���T������20,0�����������HVW�FDUDFWhULVh�SDU�GHV�WURXEOHV�QHXURFRJQLWLIV
GpLPSRUWDQFH�YDULDEOH��SRXYDQW�DOOHU�GpXQH�DEVHQFH�GH�V\PSWRPDWRORJLH�d�XQH�GhILFLHQFH�LQWHOOHFWXHOOH�GH
GLIIhUHQWV�GHJUhV��XQH�SUhGLVSRVLWLRQ�d�XQH�hSLOHSVLH��HW�GHV�SDUWLFXODULWhV�IDFLDOHV�HW�GHV�H[WUhPLWhV��8QH
V\PSWRPDWRORJLH�SOXV�VhYgUH�HVW�UDSSRUWhH�GDQV�GH�UDUHV�FDV�DYHF�PLFURGhOhWLRQ���T�����KRPR]\JRWH��/H
JgQH�&+51$���20,0����������FRGDQW�SRXU�OH�UhFHSWHXU�QLFRWLQLTXH�DOSKD���d�OpDFhW\OFKROLQH��Q$&K5���D
ORQJWHPSV�hWh�FRQVLGhUh�FRPPH�OH�JgQH�FDQGLGDW�d�OpRULJLQH�GHV�PDQLIHVWDWLRQV�QHXURSV\FKLDWULTXHV
DVVRFLh�d�FH�V\QGURPH��&HSHQGDQW��GH�UhFHQWHV�hWXGHV�VXU�PRGgOHV�PXULQV�RQW�UHPLV�HQ�FDXVH�VRQ�UkOH
GDQV�OH�SKhQRW\SH�DVVRFLh�d�OD�PLFURGhOhWLRQ���T����� �HW �PLV�HQ�DYDQW�OpLPSOLFDWLRQ�GX�JgQH�YRLVLQ
278'�$�&(=$11(���20,0����������FRGDQW�SRXU�XQH�GhXELTXLWLQDVH�d�GRPDLQH�278��RYDULDQ�WXPRU��
GDQV �OH �SKhQRW\SH �QHXURFRJQLWLI �GHV �VRXULV �SRUWHXVHV �GH �OD �GhOhWLRQ �KhWhUR]\JRWH �V\QWhQLTXH
�'I�K��T������� �$LQVL �OH �JgQH �278'�$ �UHSUhVHQWH �OH �PHLOOHXU �FDQGLGDW �SRXU �H[SOLTXHU �OH
G\VIRQFWLRQQHPHQW�FhUhEUDO�REVHUYh�HQ�FDV�GH�PLFURGhOhWLRQ�KRPR]\JRWH�RX�KhWhUR]\JRWH�GH�OD�UhJLRQ
��T�����GX�JhQRPH�KXPDLQ�

0DWhULHO�HW�PhWKRGHV

8Q�VhTXHQfDJH�GpH[RPH�HQ�WULR�D�hWh�UhDOLVh�FKH]�XQ�SDWLHQW�SUhVHQWDQW�XQ�UHWDUG�JOREDO�VhYgUH�GX
GhYHORSSHPHQW��DYHF�WURXEOHV�GH�OD�YLVLRQ�FRUWLFDOH��VSDVPHV�SXLV�FULVHV�P\RFORQLTXHV�JhQhUDOLVhHV�DYHF
GHV�DQRPDOLHV�d�Op,50�FhUhEUDOH��K\SVDU\WKPLH���

5hVXOWDWV

8Q�YDULDWLRQ �IDX[�VHQV �UDUH �d �OphWDW �KRPR]\JRWH �GDQV �OH �JgQH �278'�$� �10B���������F����&�!�7�
S��/HX���3KH��D�hWh�LGHQWLILh�GDQV�XQ�FRQWH[WH�GH�FRQVDQJXLQLWh�SDUHQWDOH�hORLJQhH��&H�FKDQJHPHQW
GpDFLGH�DPLQh�XOWUD�FRQVHUYh�S��/HX���3KH���ORFDOLVh�DX�VHLQ�GX�GRPDLQH�FDWDO\WLTXH�278�HVW�SUhGLW�SDU
6,)7�HW�3URYHDQ�FRPPH�GhOhWgUH��/HV�SDUHQWV�HW�VRQ�IUgUH��SRUWHXUV�GH�OD�YDULDWLRQ�d�OphWDW�KhWhUR]\JRWH�
SUhVHQWHQW�GHV�GLIILFXOWhV�GpDSSUHQWLVVDJH�

'HV�DQDO\VHV�IRQFWLRQQHOOHV�RQW�hWh�HIIHFWXhHV�DILQ�GphWXGLHU�OpLPSDFW�GH�FHWWH�YDULDWLRQ��HW�RQW�PRQWUh
TXpHOOH�hWDLW�d�OpRULJLQH�GpXQ�G\VIRQFWLRQQHPHQW�GX�SURWhDVRPH��&HWWH�YDULDWLRQ�VHPEOH�iWUH�XQ�FDQGLGDW



VROLGH�SRXU�H[SOLTXHU�OHV�PDQLIHVWDWLRQV�QHXURSV\FKLDWULTXHV�REVHUYhHV�FKH]�FH�SDWLHQW�

'LVFXVVLRQ

/pLGHQWLILFDWLRQ�GpDXWUHV�SDWLHQWV �SRUWHXUV�GH�YDULDWLRQV�ELDOOhOLTXHV�SDWKRJgQHV�GDQV�FH�JgQH�VHURQW
QhFHVVDLUHV�SRXU�UHQIRUFHU�FHV�UhVXOWDWV��*HQH0DWFKHU�D�SHUPLV�XQH�PLVH�HQ�FRQWDFW�DYHF�XQH�hTXLSH�GX
1,+�D\DQW�FROOLJh�SOXVLHXUV�SDWLHQWV��DOODQW�GDQV�OH�VHQV�GH�FHV�UhVXOWDWV�

3LlFH�MRLQWH���$VVLVHVB����B278'�$BY��GRF



0$/$',(6�,00812/2*,48(6�(7
+c0$7232dc7,48(6

1DWDFKD�6ORERGD

���������'mOmWLRQ�FRPELQmH��S���HW���T�����GHX[�FDV�IDPLOLDX[�GH�GmzFLHQFH�LPPXQLWDLUH�mWHQGDQW�OH�SKmQRW\SH�YHUV�XQH
G\VLPPXQLWm

$XWHXUV��

1DWDFKD�6ORERGD������$UWKXU�6RUOLQ������0\O|QH�9DOGXJD������0\O|QH�%HUL�'H[KHLPHU������&ODLUH�%LOEDXOW������)DQQ\�)RX\VVDF������$XU}OLH�%HFNHU�����
/D�WLWLD�/DPEHUW������&}OLQH�%RQQHW������%UXQR�/HKHXS����

���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+58�1DQF\��1DQF\��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��&+58�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�0}GHFLQH�,QIDQWLOH���1HXURS}GLDWULH��&+58�1DQF\��1DQF\��)UDQFH
���6HUYLFH�G 2QFRK}PDORJLH�S}GLDWULTXH��&+58�1DQF\��1DQF\��)UDQFH

0RWV�FOHIV����S����YDVFXODULWH��K\SRJDPPDJOREXOLQ}PLH��&*+��SDWKRORJLH�G\VLPPXQLWDLUH

5mVXPm��

1RXV�UDSSRUWRQV�LFL�GHX[�QRXYHDX[�FDV�IDPLOLDX[�G
DVVRFLDWLRQ�GH�G}O}WLRQV���T���HW��S����DYHF�XQH�JUDQGH�YDULDELOLW}�FOLQLTXH�SRXU�OD�G}O}WLRQ
�S����

'HX[�SDWLHQWV�G XQH�IUDWULH�SU}VHQWDLHQW�XQH�WUDQVORFDWLRQ�IDPLOLDOH�G}V}TXLOLEU}H�VLPLODLUH��SURYHQDQW�G
XQH�WUDQVORFDWLRQ�PDWHUQHOOH�}TXLOLEU}H�
DYHF�GHV�G}O}WLRQV�GH��S���HW�GH���T����DUU�>*5&K��@��S�����S���������������������[�����T�����T�������������������������[���

1RXV�DYRQV�XWLOLV}�OHV�WHFKQLTXHV�G $&3$��GH�),6+�HW�GX�FDU\RW\SH�SRXU�}WXGLHU�OH�SK}QRW\SH�GHV�GHX[�SDWLHQWV�

/D�G}O}WLRQ��S��������0E��FRQWLHQW����J|QHV��GRQW�SOXVLHXUV�J|QHV�20,0��/HV�SDWLHQWV���HW���RQW�SU}VHQW}�XQ�UHWDUG�GHV�G
DFTXLVLWLRQV��GHV
SDUWLFXODULW}V�PRUSKRORJLTXHV�HW�XQH�K\SRJDPPDJOREXOLQ}PLH��G H[SUHVVLRQ�SOXV�V}Y|UH�FKH]�OH�SDWLHQW���TXH�FKH]�OH�SDWLHQW����/H�SDWLHQW���D
}JDOHPHQW�}W}�DWWHLQW�G
XQH�YDVFXODULWH�F}U}EUDOH�

1RXV �GLVFXWRQV �LFL �GH �O
}YHQWXHOOH �LPSOLFDWLRQ �GHV �J|QHV �3'*)D� �&$5'��� �/)1*� �*3(5� �HW �0$).� �LQFOXV �GDQV �OD �G}O}WLRQ ��S��� �GDQV �OHV
FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�ELRORJLTXHV�GH�FHV�GHX[�SDWLHQWV�

3LlFH�MRLQWH���'HO�S���6ORERGD�1���DEVWUDFW�7RXUV�Y����IUDQ{DLV�GRF[



%,2,1)250$7,48(��1289(//(6
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-HDQ�)UDQeRLV�7DO\

���������&RQVHUYDWLRQV�GHV�GRQQmHV�1*6�FOLQLTXHV��&RPSDUDLVRQV�GH�WURLV�PmWKRGHV�GH�FRPSUHVVLRQ�GDQV�OH�FRQWH[WH�GH�OD
QRUPH�,62�����

$XWHXUV��

$XURUH�3HUGULDX������-HDQ�)UDQ{RLV�7DO\����

���8QLW}�GH�%LRLQIRUPDWLTXH��(XUR®QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���ELRLQIRUPDWLTXH��1*6��VWRFNDJH�LQIRUPDWLTXH��,62�����

5mVXPm��

/ XWLOLVDWLRQ�HQ�URXWLQH�GHV�WHFKQLTXHV�GH�V}TXHQ{DJH�KDXW�G}ELW��HQWUD�QH�OD�SURGXFWLRQ��G XQH�TXDQWLW}�FRQVLG}UDEOH�GH�GRQQ}HV�J}QRPLTXHV��3DU
GRQQ}HV�J}QRPLTXHV�QRXV�HQWHQGRQV�WRXV�OHV�®FKLHUV�J}Q}U}V�ORUV�GH�O DQDO\VH�ELRLQIRUPDWLTXH��/HV�SOXV�YROXPLQHX[�VRQW�OHV�®FKLHUV�FRQWHQDQW�OHV
OHFWXUHV�EUXWHV��)$674���*%�SRXU�XQ�H[RPH���;���FHX[�FRQWHQDQW�OHV�OHFWXUHV�DOLJQ}HV�VXU�XQ�J}QRPH�GH�U}I}UHQFH��%$0���*%��HW�®QDOHPHQW�FHX[
FRQWHQDQW�OHV�YDULDQWV�DQQRW}V��9&)����0%���&HWWH�FURLVVDQFH�FRQVWDQWH�GHV�DQDO\VHV�HW�GHV�GRQQ}HV�TXL�HQ�G}FRXOHQW��HVW�v�O RULJLQH�GH�GHX[
LQWHUURJDWLRQV�FRQFHUQDQW�OH�VWRFNDJH�LQIRUPDWLTXH�GH�FHOOHV�FL���4XHOV�®FKLHUV�GRLW�RQ�JDUGHU�HW�FRPELHQ�GH�WHPSV�"

/D�QRUPH�,62�������v�ODTXHOOH�VRQW�VRXPLV�OHV�ODERUDWRLUHV�GH�ELRORJLH�P}GLFDOH��LQGLTXH�TX LO�HVW�Q}FHVVDLUH�GH�FRQVHUYHU�OHV�GRQQ}HV�EUXWHV�GH
V}TXHQ{DJH�OH�WHPSV�GH�GHX[�DXGLWV�&2)5$&��6+�5()�����/H�JXLGH�GH�ERQQH�H[}FXWLRQ�GHV�DQDO\VHV�GH�ELRORJLH�P}GLFDOH��*%($���OXL��UHFRPPDQGH
TXH�OHV�U}VXOWDWV�QRPLQDWLIV��HQ�\�LQFOXDQW�OHV�GRQQ}HV�EUXWHV�GHV�DXWRPDWHV��VRLHQW�FRQVHUY}V�VDQV�OLPLWH�GH�WHPSV��,O�DSSDUD�W�Q}FHVVDLUH�GH
G}WHUPLQHU �SU}FLV}PHQW �OHV �EHVRLQV �D®Q �GH �G}WHUPLQHU �TXHOOHV �VHURQW �OHV �GRQQ}HV �VWRFN}HV �HW �G }YDOXHU �OHV �FR�WV �GH �OHXU �FRQVHUYDWLRQ� �,O �HVW
LPSRUWDQW�GH�QRWHU�TXH�OHV�FR�WV�GH�VWRFNDJH�QH�VH�OLPLWHQW�SDV�XQLTXHPHQW�DX�SUL[�GX�PDW}ULHO �LQIRUPDWLTXH��(Q�HHW�OHV�UHVVRXUFHV�KXPDLQHV
Q}FHVVDLUHV�DX�PDLQWLHQ�GH�O LQIUDVWUXFWXUH�HW�GH�OD�SURGXFWLRQ�GH�GRQQ}HV�GRLYHQW�}JDOHPHQW�~WUH�SULVHV�HQ�FRPSWH��3DU�H[HPSOH��V LO�HVW�G}FLG}�GH
QH�FRQVHUYHU�TXH�OHV�)$674V�HW�OHV�9&)V�HW�TX LO�VXUYLHQW�XQ�GRXWH�FRQFHUQDQW�O DSSHO�GHV�YDULDQWV��LO�VHUD�Q}FHVVDLUH�GH�FRQVRPPHU�GHV�UHVVRXUFHV
GH�FDOFXO�D®Q�GH�U}�DOLJQHU�OHV�OHFWXUHV�DYHF�OH�P~PH�ORJLFLHO�HW�GDQV�OD�P~PH�YHUVLRQ�TX v�O }SRTXH�GH�OD�SUHPL|UH�DQDO\VH�

$®Q�G DSSRUWHU�XQ�SUHPLHU�}O}PHQW�GH�U}SRQVH�FRQFHUQDQW�OD�SUREO}PDWLTXH�GH�O HVSDFH�GH�VWRFNDJH��QRXV�DYRQV�U}DOLV}�XQ�EHQFKPDUN�GH�WURLV
RXWLOV �GH �FRPSUHVVLRQ �GHV �®FKLHUV �)$674�HW �%$0� �&HV �RXWLOV �VRQW ��L� �OH �&5$0��VDPWRROV� �UHFRPPDQG}�SDU �WKH �*OREDO �$OOLDQFH �IRU �*HQRPLFV �DQG
+HDOWK��*$�*+����LL��/HQD��(QDQFLR��HW��LLL��3HWD6XLWH��3HWD*HQH��TXH�QRXV�DYRQV�SX�WHVWHU�VXLWH�v�GHV�}FKDQJHV�DYHF�OHV�G}YHORSSHXUV�

&KDTXH�RXWLO�D�}W}�}YDOX}�VXU�SOXVLHXUV�FULW|UHV���WDLOOH�GX�®FKLHU�G RULJLQH�SDU�UDSSRUW�v�OD�WDLOOH�GX�®FKLHU�FRPSUHVV}��WHPSV�G H[}FXWLRQ��QRPEUH�GH
OHFWXUHV�SU}VHQWHV�GDQV�FKDTXH�®FKLHU�FRPSUHVV}�HW�O LQW}JULW}�GHV�GRQQ}HV�DSU|V�G}FRPSUHVVLRQ�YLD�XQ�PG�FKHFN�



(3,'c0,2*c1c7,48(��*c1c7,48(
)250(//(��*c1c7,48(�'(6�3238/$7,216
(7�0$/$',(6�&203/(;(6

$QWKRQ\�+HU]LJ

���������:*6�h�SDUWLU�GH�OD�VDOLYH���GHV�GRQQmHV�GH�TXDOLWm�HW�XQ�ERQ�DSHUkX�GX�PLFURELRPH�VDOLYDLUH

$XWHXUV��

$QWKRQ\�)UDQFLV�+HU]LJ������/RXUGHV�9HOR�6XwUH]������*DHOOH�/H�)ROJRF������$QQH�%RODQG������0DUFHO�*ROGEHUJ������0DULH�=LQV������-HDQ�)UDQ{RLV
'HOHX]H������(PPDQXHOOH�*}QLQ�������

���,QVHUP��8QLY�%UHVW��()6��805�������**%��)��������%UHVW��)UDQFH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*}QRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQ{RLV�-DFRE��&($��8QLYHUVLW}�3DULV�6DFOD\��)��������(YU\�
)UDQFH
���806������8QLYHUVLW}�GH�3DULV��)��������9LOOHMXLI��)UDQFH
���&+8��%UHVW��)��������%UHVW��)UDQFH

0RWV�FOHIV���:*6��VDOLYD��JHQRW\SLQJ�UHSHDWDELOLW\��JHQRW\SLQJ�HUURUV��VDOLYDU\�PLFURELRPH

5mVXPm��

+HUH�ZH�SUHVHQW�D�SLORW�VWXG\�IRU�WKH�FUHDWLRQ�RI�D�ODUJH�JHQHWLF�UHIHUHQFH�GDWDVHW�IURP�LQGLYLGXDOV�DFURVV�)UDQFH��)RU�WKLV�QHZ�GDWDVHW��WKH�ORJLVWLFDO
EHQH®WV�RI�GDWD�FROOHFWLRQ�DW�GLVWDQFH�XVLQJ�KRPH�XVH�VDOLYD�NLWV�DUH�VHW�WR�EH�H[SORLWHG��2XU�JRDO�KHUH�LV�WR�HVWDEOLVK�WKH�VXLWDELOLW\�RI�VDOLYD�EDVHG
ZKROH�JHQRPH�VHTXHQFLQJ��:*6��DQG�WR�SURYLGH�DQ�LQ�GHSWK�FRPSDULVRQ�RI�:*6�GDWD�DVFHUWDLQHG�IURP�EORRG�DQG�VDOLYD��7R�WKLV�HQG��'1$�VDPSOHV
IURP�EORRG�DQG�VDOLYD�RI����LQGLYLGXDOV�ZHUH�VHTXHQFHG�WR�D�GHSWK�RI������s�

7R�IXOO\�H[DPLQH�WKH�UHOLDELOLW\�RI�:*6�GDWD�IURP�VDOLYD��ZH�FRPSOLPHQWHG�D�WUDGLWLRQDO�VLGH�E\�VLGH�FRPSDULVRQ�RI�SDLUHG�:*6�YDULDQW�FDOO�VHWV�IRU
HDFK �LQGLYLGXDO �E\ �WDNLQJ �LQWR �DFFRXQW �IDFWRUV �VXFK �DV �ELRLQIRUPDWLFV �WRROV �XVHG �DQG �GLHUHQFHV �LQ �H[SHFWHG �VHTXHQFLQJ �DFFXUDF\ �RI �JHQRPLF
UHJLRQV��:H�®QG�WKDW�YDULDQW�FDOOV�IURP�EORRG�DQG�VDOLYD�FUHDWHG�XVLQJ�WKH�VDPH�ELRLQIRUPDWLFV�WRROV�DUH�PRUH�VLPLODU�WR�HDFK�RWKHU�FRPSDUHG�WR
VHWV�RI�YDULDQW�FDOOV�FUHDWHG�XVLQJ�GLHUHQW�ELRLQIRUPDWLFV�WRROV�EXW�RQ�WKH�VDPH�UDZ�GDWD��HLWKHU�IURP�EORRG�RU�VDOLYD���$GGLWLRQDOO\��ZKHQ�H[DPLQLQJ
WKH�GLVFRUGDQFHV�DFURVV�PDQ\�LQGLYLGXDOV� �ZH�REVHUYHG�WKDW�WKH�GLHUHQFHV�EHWZHHQ�VDOLYD�DQG�EORRG�DUH�OLNHO\�WR�IDOO �LQWR�NQRZQ�UHJLRQV�RI�WKH
KXPDQ�JHQRPH�WKDW�DUH�W\SLFDOO\�VHTXHQFHG�ZLWK�ORZ�FRQ®GHQFH��DQG�DOVR�FDQ�EH�ODUJHO\�DFFRXQWHG�IRU�XVLQJ�VWDQGDUG�TXDOLW\�FRQWURO�PHDVXUHV�

7R �IXOO\ �DSSUDLVH �WKH �REVHUYHG �GLHUHQFHV �EHWZHHQ �EORRG� �DQG �VDOLYD�EDVHG �:*6 �GDWD� �ZH �FUHDWHG �H[SHULPHQWDO �SVHXGR�UHSOLFDWHV �XVLQJ �WZR
GLHUHQW�PHWKRGV��)LUVWO\��ZH�SDUWLWLRQHG�UDZ�XQDOLJQHG�UHDG�GDWD�WR�FUHDWH�WZR�VHWV�RI�YDULDQW�FDOOV��IURP�QRQ�RYHUODSSLQJ�UHDG�VHWV��IRU�HDFK�'1$
VDPSOH��6HFRQGO\��ZH�FRQVLGHUHG�VLEOLQJ�SDLUV�LQ�UHJLRQV�RI�GRXEOH�KDSORW\SH�VKDULQJ��7KHVH�WZR�DSSURDFKHV�SURYLGH�LQVLJKWV�LQWR�WKH�OHYHOV�RI
GLVFUHSDQFLHV�WKDW�PLJKW�EH�H[SHFWHG�EHWZHHQ�UHSHDWHG�VHTXHQFLQJ�RI�'1$�HLWKHU�IURP�D�VLQJOH�H[WUDFWLRQ�RU�IURP�VHSDUDWH�H[WUDFWLRQV��7KURXJK
VXFK �DQ �DQDO\VLV� �D �FOHDU �EDVHOLQH �IRU �D �FRPSDULVRQ �EHWZHHQ �:*6 �GDWD �GHULYHG �IURP�GLHUHQW �VRXUFHV �LV �JLYHQ �DQG �ZH �GHPRQVWUDWH �WKH �ZKROO\
XQREMHFWLRQDEOH�TXDOLW\�RI�:*6�GDWD�IURP�VDOLYD��'LHUHQFHV�EHWZHHQ�:*6�GDWD�IURP�VDOLYD�DQG�EORRG�RI�D�VLQJOH�LQGLYLGXDO�DUH�VKRZQ�WR�EH�VLPLODU
WR�WKH�GLHUHQFHV�WKDW�RQH�ZRXOG�H[SHFW�EHWZHHQ�VHTXHQFLQJ�UHSOLFDWHV�ZHUH�DQ�LQGLYLGXDOV �EORRG�RU�VDOLYD�WR�EH�VHTXHQFHG�WZLFH�

)LQDOO\��ZKLOH�RIWHQ�KLJKOLJKWHG�DV�D�ZHDNQHVV�RI�GDWD�FROOHFWHG�IURP�VDOLYD��WKH�SUHVHQFH�RI�QRQ�KXPDQ�'1$�IUDJPHQWV�DOORZV�XV�WR�DFFXUDWHO\
FKDUDFWHUL]H�HDFK�LQGLYLGXDO�VDOLYDU\�PLFURELRPH�LQ�SDUDOOHO�WR�FROOHFWLQJ�KLJK�TXDOLW\�KXPDQ�:*6�GDWD��KHQFH�LQFUHDVLQJ�WKH�RYHUDOO�SRWHQWLDO�RI�WKH
SURSRVHG�UHIHUHQFH�GDWDVHW�

3LlFH�MRLQWH���DVVLVHVBDEVWUDFWB*$=(/�$'1BY��GRF[
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���������6\QGURPH�GH�6WLFNOHU��h�SURSRV�GH���SDWLHQWV

$XWHXUV��

+DQD�)UHGM������PHGLKD�WUDEHOVL������U\P�PHGGHE������OLOLD�NUDRXD������IDRX]L�PDD]RXO������ULGKD�PUDG����

���VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROH�v�7XQLV�7XQLVLH��WXQLV��7XQLVLH

0RWV�FOHIV���V\QGURPH�GH�6WLFNOHU��V}TXHQFH�GH�3LHUUH�5RELQ��DWWHLQWH�RFXODLUH��DWWHLQWH�RVVHXVH�DWWHLQWH�DXGLWLYH��J|QH�GX�FROODJ|QH

5mVXPm��

,QWURGXFWLRQ���/H�V\QGURPH�GH�6WLFNOHU�HVW�XQH�SDWKRORJLH�J}Q}WLTXH�UDUH��G��v�XQH�PXWDWLRQ�SRUWDQW�VXU�O XQ�GHV�J|QHV�GX�FROODJ|QH�&2/�$��
&2/��$���&2/��$���&2/�$���&H�V\QGURPH�DVVRFLH�XQH�DWWHLQWH�RFXODLUH��RVW}RDUWLFXODLUH���XQH�V}TXHQFH�GH�3LHUUH�5RELQ�SOXV�DX�PRLQV�FRPSO|WH
DLQVL�TX XQH�DWWHLQWH�DXGLWLYH��9X�O K}W}URJ}Q}LW}�J}Q}WLTXH�GH�FH�V\QGURPH��VRQ�GLDJQRVWLF�UHVWH�HVVHQWLHOOHPHQW�FOLQLTXH��%XW�GX�WUDYDLO���(WXGLHU
OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�GX�V\QGURPH�GH�6WLFNOHU�FKH]�GHV��SDWLHQWV�7XQLVLHQV��3DWLHQWV�HW�P}WKRGHV���(WXGH�FOLQLTXH�GH���SDWLHQWV�VXLYLV�DX
6HUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV�GH�O +�SLWDO�GH�&KDUOHV�1LFROOH�GH�7XQLV��SRXU�XQ�V\QGURPH�GH�6WLFNOHU��5}VXOWDWV���7RXV�OHV
SDWLHQWV�VRQW�GH�VH[H�PDVFXOLQ��/ xJH�PR\HQ�v�OD�SUHPL|UH�FRQVXOWDWLRQ�}WDLW�GH��DQV�HW��PRLV��8QH�FRQVDQJXLQLW}�D�}W}�QRW}H�FKH]�OD�PRLWL}�GHV
SDWLHQWV��/ HQTX~WH�J}Q}WLTXH�}WDLW�Q}JDWLYH�GDQV�WRXV�OHV�FDV��/H�PRWLI�GH�FRQVXOWDWLRQ�}WDLW�XQH�G\VPRUSKLH�IDFLDOH�LVRO}H��������XQH�G\VPRUSKLH
IDFLDOH�DVVRFL}H�v�XQH�DWWHLQWH�RFXODLUH�������RX�XQH�G\VPRUSKLH�IDFLDOH�DVVRFL}H�v�XQH�DWWHLQWH�RVVHXVH��������/H�G}YHORSSHPHQW�SV\FKRPRWHXU
}WDLW�QRUPDO�FKH]�WRXV�OHV�SDWLHQWV��7RXV�QRV�SDWLHQWV�DYDLHQW�XQH�G\VPRUSKLH�IDFLDOH�}YRFDWULFH�G XQ�V\QGURPH�GH�6WLFNOHU�DVVRFLDQW�XQ�IDFL|V
DSODWL�DYHF�K\SRSODVLH�GH�O }WDJH�PR\HQ�������HW�XQ�PLFUR�U}WURJQDWKLVPH�������DVVRFL}�v�XQH�IHQWH�SDODWLQH�������RX�v�XQ�SDODLV�RJLYDO�������
/ DWWHLQWH�RFXODLUH�v�W\SH�GH�IRUWH�P\RSLH��GH�VWUDELVPH��GH�FDWDUDFWH�RX�GH�JODXFRPH�}WDLW�REVHUY}H�FKH]�����SDWLHQWV��/ DWWHLQWH�RVVHXVH��DVVRFLDLW
GHV�DQRPDOLHV�YHUW}EUDOHV��SODW\VSRQG\OLH��F\SKRVH�ORPEDLUH��FKH]�����GHV�SDWLHQWV��XQH�G}IRUPDWLRQ�WKRUDFLTXH�������HW�GHV�DQRPDOLHV�GHV
H[WU}PLW}V��������/ DWWHLQWH�DXGLWLYH��v�W\SH�G K\SRDFRXVLH�GH�WUDQVPLVVLRQ��D�}W}�REVHUY}H�GDQV�����FDV��/H�FDU\RW\SH�VDQJXLQ��U}DOLV}�SRXU�WRXV�OHV
SDWLHQWV�HVW�UHYHQX�QRUPDO��$XFXQH�}WXGH�PRO}FXODLUH�Q D�}W}�IDLWH�SRXU�FHV�SDWLHQWV��&RQFOXVLRQ���8QH�DQDO\VH�ULJRXUHXVH�GHV�GRQQ}HV�FOLQLTXHV
QRXV�D�SHUPLV�GH�SRVHU�OH�GLDJQRVWLF�GX�V\QGURPH�GH�6WLFNOHU��7RXWHIRLV��OD�FRQ®UPDWLRQ�PRO}FXODLUH��ELHQ�TXH�FRPSOH[H��V DY|UH�Q}FHVVDLUH�D®Q
G }WXGLHU�OD�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�GH�FH�V\QGURPH�HW�GH�SRXYRLU�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�DGDSW}���

3LlFH�MRLQWH���V\QGURPH�GH�VWLFNOHU�GRF[
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���������+\SRSKRVSKDWDVLH���OxmWXGH�GxXQH�JUDQGH�FRKRUWH�GH�SDWLHQWV�LGHQWLzH���PmFDQLVPHV�GLVWLQFWV�GH�GRPLQDQFH�HW�UmYlOH
XQH�QRVRORJLH�EDVmH�VXU�OD�JmQmWLTXH

$XWHXUV��

(WLHQQH�0RUQHW������$JQ|V�7DLOODQGLHU������&KULVWHOOH�'RPLQJXHV������(PPDQXHOOH�%HQDORXQ���������$QQLND�'XIRXU���������1LFROH�/DYDXG���������&DUROH
&KDUOH���������)DELHQQH�:DOORQ���������1DWKDOLH�5RXVVHDX���������0LKHODLWL�*XEHUWR���������&KULVWLQH�0XWL������%ULJLWWH�6LPRQ�%RX\����

���*}Q}WLTXH�FRQVWLWXWLRQQHOOH��&HQWUH�+RVSLWDOLHU�GH�9HUVDLOOHV��/H�&KHVQD\��)UDQFH
���6HUYLFH�GH�%LRORJLH��&HQWUH�+RVSLWDOLHU�GH�9HUVDLOOHV��/H�&KHVQD\��)UDQFH

0RWV�FOHIV���+\SRSKRVSKDWDVLH��HHW�GRPLQDQW�Q}JDWLI��'1(���KDSORLQVX°VDQFH��QRVRORJLH

5mVXPm��

/
K\SRSKRVSKDWDVLH��+33��HVW�XQH�PDODGLH�K}U}GLWDLUH�UDUH�GXH�v�GHV�PXWDWLRQV�GX�J|QH�$/3/�FRGDQW�SRXU�OD�SKRVSKDWDVH�DOFDOLQH�QRQ�WLVVX�
VS}FL®TXH��716$/3�� �,O �H[LVWH �XQ�FRQWLQXXP�GDQV �OD �V}Y}ULW} �GX �SK}QRW\SH� �GHSXLV �XQH�IRUPH�S}ULQDWDOH �O}WDOH �MXVTX v �XQH�IRUPH�RGRQWRORJLTXH
VDQV�PDQLIHVWDWLRQ�RVVHXVH��/HV�IRUPHV�V}Y|UHV��S}ULQDWDOH�HW�LQIDQWLOH��VRQW�WRXMRXUV�U}FHVVLYHV��OHV�IRUPHV�PRG}U}HV��SU}QDWDOH�EHQLJQH��MXY}QLOH�
DGXOWH��RGRQWRORJLTXH��VRQW�U}FHVVLYHV�RX�GRPLQDQWHV��/ LQFLGHQFH�GHV�IRUPHV�V}Y|UHV�D�}W}�HVWLP}H�v����������HQ�(XURSH��FHOOH�GHV�IRUPHV
PRG}U}HV�v���������/H�GLDJQRVWLF�UHSRVH�VXU�OH�GRVDJH�GHV�SKRVSKDWDVHV�DOFDOLQHV��3$/��TXL�VRQW�DEDLVV}HV�HW�GHV�V\PSW�PHV�TXL�YDULHQW�VHORQ�OD
IRUPH �FOLQLTXH� �/H �SDWLHQW �DGXOWH �K}W}UR]\JRWH �SRXU �OH �J|QH �$/3/ �QH �SU}VHQWH �SDUIRLV �TXH �GHV �VLJQHV �QRQ �VS}FL®TXHV �GH �O +33 �WHOV �TXH �OD
FKRQGURFDOFLQRVH��O RVW}RSRURVH�RX�GHV�GRXOHXUV�PXVFXOR�VTXHOHWWLTXHV��1RXV�DYRQV�DQDO\V}�XQH�FRKRUWH�GH�����SDWLHQWV�+33�WHVW}V�GDQV�OH�FDGUH
GX�GLDJQRVWLF�PRO}FXODLUH�HQWUH������HW�������$�O DLGH�GH�OD�PRG}OLVDWLRQ��'�HW�GH��WHVWV�IRQFWLRQQHOV��QRXV�DYRQV�FODVV}�OHV�PXWDWLRQV�HQ�IRQFWLRQ
GH�OHXU�HHW�GRPLQDQW�Q}JDWLI��'1(��HW�GH�O DFWLYLW}�HQ]\PDWLTXH�U}VLGXHOOH�TX HOOHV�SHUPHWWHQW��$LQVL�OD�FRKRUWH�SHXW�~WUH�G}FULWH�SDU�OHV�J}QRW\SHV
IRUP}V�SDU�OHV�DOO|OHV�V��V}Y|UH�U}FHVVLI���6G��V}Y|UH�GRPLQDQW���HW�P��PRG}U}���/HV�U}VXOWDWV�PRQWUHQW�TXH��

�����������/ KRPR]\JRWLH��J}QRW\SHV�6G�6G��V�V�HW�P�P��HVW�XQ�IDFWHXU�DJJUDYDQW�OD�V}Y}ULW}

������������/HV�PXWDWLRQV�DYHF�'1(�VRQW�UHWURXY}HV�v�SDUWV�}JDOHV�GDQV�O +33�U}FHVVLYH�HW�GDQV�O +33�GRPLQDQWH��FH�TXL�FRPSOLTXH�OH�FRQVHLO�J}Q}WLTXH

����������������GHV�DGXOWHV�WHVW}V�VRQW�K}W}UR]\JRWHV�SRXU�XQH�PXWDWLRQ�QH�PRQWUDQW�DXFXQ�HHW�GRPLQDQW�Q}JDWLI��VXJJ}UDQW�TXH�FHV�DOO|OHV�VRQW
GRPLQDQWV�YLD�XQ�DXWUH�P}FDQLVPH��KDSORLQVX°VDQFH��

�����������/HV�DGXOWHV�DYHF��+33�GRPLQDQWH�VDQV�'1(�VRQW�VWDWLVWLTXHPHQW�PRLQV�V}Y|UHPHQW�DWWHLQWV�VL�RQ�FRQVLG|UH�OHV�FULW|UHV�GH�V}Y}ULW}�xJH�DX
GLDJQRVWLF��WDX[�GH�SKRVSKDWDVHV�DOFDOLQHV�HW�DQW}F}GHQWV�GH�IUDFWXUHV�

�����������/HV�DGXOWHV�DYHF��+33�GRPLQDQWH�VDQV�'1(�UHSU}VHQWHQW�XQH�QRXYHOOH�HQWLW}�FOLQLTXH�GLDJQRVWLTX}H�VHXOHPHQW�v�SDUWLU�GH�������HW
FDUDFW}ULV}H�SDU�GHV�VLJQHV�QRQ�VS}FL®TXHV�GH�O +33�HW�GHV�SKRVSKDWDVHV�DOFDOLQHV�v�OD�OLPLWH�EDVVH�RX�LQI}ULHXUHV�v�OD�QRUPDOH�

� � � � � � � � � � �/D �SU}YDOHQFH �GH �O +33 �GRPLQDQWH �VDQV �'1( �UHVWH �GL°FLOH �v �HVWLPHU� �SDUWLFXOL|UHPHQW �V LO �H[LVWH �GHV �IDFWHXUV �J}Q}WLTXHV �PRGXODQW
O H[SUHVVLRQ�GX�SK}QRW\SH��' DSU|V�QRV�U}VXOWDWV�HOOH�SRXUUDLW�FHSHQGDQW�DWWHLQGUH�������

(Q�FRQFOXVLRQ��O }WXGH�GH�OD�FRPSRVLWLRQ�DOO}OLTXH�GH�QRWUH�FRKRUWH�VXJJ|UH�XQH�QRVRORJLH�EDV}H�VXU�OD�J}Q}WLTXH�DYHF���IRUPHV�FOLQLTXHV���OD�IRUPH
V}Y|UH��U}FHVVLYH�HW�UDUH�������������OD�IRUPH�PRG}U}H��U}FHVVLYH�RX�GRPLQDQWH�HW�SOXV�IU}TXHQWH�������������HW�HQ®Q�OD�IRUPH�GRXFH��FDUDFW}ULV}H
SDU�GHV�SKRVSKDWDVHV�DOFDOLQHV�EDVVHV�HW�GHV�VLJQHV�FOLQLTXHV�QRQ�VS}FL®TXHV��GRPLQDQWH�HW�GRQW�OD�SU}YDOHQFH�SRXUUDLW�DWWHLQGUH�������

3LlFH�MRLQWH���$VVLVHV�GH�JHQHW���0LOG�DGXOW�+33BY��GRF[



0c'(&,1(�3(56211$/,6c(�
3+$50$&2*c120,48(

0DXGH�9(&7(1

���������(YDOXDWLRQ�GH�PDQLlUH�REMHFWLYH�GH�O
DFWLRQQDELOLWm�GHV�JlQHV�LPSOLTXmV�GDQV�OHV�HQFmSKDORSDWKLHV�mSLOHSWLTXHV
QmRQDWDOHV�HW�OHV�P\RSDWKLHV�HQ�YXH�GH�GmYHORSSHU�XQH�SURFmGXUH�UDSLGH�GH�VmTXHQkDJH�h�KDXW�GmELW

$XWHXUV��

0DXGH�9HFWHQ���������/DXUHQW�9LOODUG���������0DWKLHX�&HULQR���������0DWKLHX�0LOK���������6YHWODQD�*RURNKRYD���������1LFRODV�/}Y\���������0DUF�%DUWROL�����
0DUWLQ�.UDKQ�������

���,16(50��0DUVHLOOH�0HGLFDO�*HQHWLFV��8������$L[�0DUVHLOOH�8QLYHUVLW}��0DUVHLOOH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�7LPRQH�(QIDQWV��$3+0��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�7LPRQH�(QIDQWV��$3+0��0DUVHLOOH��)UDQFH

0RWV�FOHIV���DFWLRQQDELOLW}��J|QH�DFWLRQQDEOH��FODVVL®FDWLRQ�VHPL�TXDQWLWDWLYH�&OLQ*HQ��P\RSDWKLHV��/LVWH�),/1(086��HQF}SKDORSDWKLHV�}SLOHSWLTXHV
Q}RQDWDOHV

5mVXPm��

$YHF�O XWLOLVDWLRQ�GX�V}TXHQ{DJH�v�KDXW�G}ELW��OH�FRQFHSW�GH�e�J|QHV�DFWLRQQDEOHV�l�D�}PHUJ}��,O�V DJLW�GH�J|QHV�LPSOLTX}V�GDQV�GHV�SDWKRORJLHV
SRXU�OHVTXHOOHV�LO�H[LVWH�XQ�WUDLWHPHQW�HW�RX�XQH�SULVH�HQ�FKDUJH�VS}FL®TXH��TXL�SRXUUD�~WUH�LQLWL}�HQ�FDV�GH�GLDJQRVWLF�J}Q}WLTXH�SU}FLV��/ $PHULFDQ
&ROOHJH�RI�0HGLFDO�*HQHWLFV�DQG�*HQRPLFV��$&0*��D�SXEOL}�HQ������XQH�OLVWH�GH����J|QHV�DFWLRQQDEOHV��3OXV�U}FHPPHQW��&OLQLFDO�*HQRPH�5HVRXUFH
�&OLQ*HQ��D�SURSRV}�XQH�FODVVL®FDWLRQ�VHPL�TXDQWLWDWLYH�SHUPHWWDQW�G }YDOXHU�O DFWLRQQDELOLW}�FOLQLTXH�GHV�J|QHV�DX�WUDYHUV�GH�TXDWUH�LQGLFDWHXUV�
6XU�FHWWH�EDVH��QRXV�DYRQV�VRXKDLW}�}YDOXHU�GH�PDQL|UH�REMHFWLYH�O DFWLRQQDELOLW}�GH�J|QHV�LPSOLTX}V�GDQV�GHX[�WK}PDWLTXHV�G LQW}U~W�GH�QRWUH
ODERUDWRLUH��OHV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV�Q}RQDWDOHV�HW�OHV�P\RSDWKLHV��SRXU�OHVTXHOOHV�SHX�GH�GRQQ}HV�REWHQXHV�GH�PDQL|UH�P}WKRGRORJLTXH
H[LVWHQW�DFWXHOOHPHQW�

&HWWH�DSSURFKH�V\VW}PDWLV}H�SHUPHWWUD�SDU�OD�VXLWH�GH�SUHQGUH�HQ�FRPSWH�OHV�GRQQ}HV�REWHQXHV�SRXU�GHV�FKRL[�VWUDW}JLTXHV��QRWDPPHQW�GH
G}YHORSSHPHQW�GH�FLUFXLWV�VS}FL®TXHV�GH�GLDJQRVWLF�J}Q}WLTXH�UDSLGH��HW�GH�U}¯H[LRQ�VXU�OHV�}YROXWLRQV�G DSSURFKHV�WK}UDSHXWLTXHV�HW�GH�SULVH�HQ
FKDUJH�GHV�SDWKRORJLHV�FRQFHUQ}HV�

�

1RXV�DYRQV�VFRU}�O DFWLRQQDELOLW}�FOLQLTXH�GH����J|QHV�G HQF}SKDORSDWKLHV�}SLOHSWLTXHV�Q}RQDWDOHV� �GH�����FRXSOHV�e�J|QH�SDWKRORJLH�l�GH
P\RSDWKLHV �HW �GX �J|QH �'0' �LPSOLTX} �GDQV �OD �P\RSDWKLH �GH �'XFK~QH� �HQ �XWLOLVDQW �OD �FODVVL®FDWLRQ �&OLQ*HQ� �1RXV �DYRQV �}JDOHPHQW �FRPSDU} �OHV
VFRUHV�REWHQXV�DYHF�FHX[�GH����J|QHV�DFWLRQQDEOHV�DSSDUWHQDQW�v�OD�OLVWH�$&0*�HW�SXEOL}V�GDQV�XQH�}WXGH�GH�:HEEHU�HW�DO�

1RXV�DYRQV�G}PRQWU}�TXH�OHV����J|QHV�G HQF}SKDORSDWKLHV�}SLOHSWLTXHV�Q}RQDWDOHV��TXH�QRXV�DYLRQV�V}OHFWLRQQ}V��}WDLHQW�DFWLRQQDEOHV�DYHF�OHV
P~PHV �VFRUHV �G DFWLRQQDELOLW} �FOLQLTXH �TXH �FHX[ �GHV �J|QHV �VS}FL®}V �LQLWLDOHPHQW �FRPPH�DFWLRQQDEOHV �SDU �O $&0*� �1RXV �DYRQV �REMHFWLY} �TXH �OD
SOXSDUW�GHV�����FRXSOHV�e�J|QH�SDWKRORJLH�l�GHV�P\RSDWKLHV�GH�OD�OLVWH�),/1(086��Q }WDLHQW�SDV�DFWLRQQDEOHV��(Q�SUHQDQW�HQ�FRPSWH�OHV�QRXYHOOHV
DSSURFKHV�WK}UDSHXWLTXHV�SURSRV}HV�HQ�UHFKHUFKH�SRXU�FHUWDLQV�J|QHV��QRXV�DYRQV�SX�PRQWUHU�TXH�OHV�J|QHV�GH�P\RSDWKLHV�FRQFHUQ}V�GHYHQDLHQW
DORUV�DFWLRQQDEOHV��

�

/ DFWLRQQDELOLW}�GHV�GL[�J|QHV�G HQF}SKDORSDWKLHV�}SLOHSWLTXHV�Q}RQDWDOHV�YD�QRXV�SHUPHWWUH�GH�G}YHORSSHU�XQ�FLUFXLW�GH�GLDJQRVWLF�UDSLGH�SDU
V}TXHQ{DJH�v�KDXW�G}ELW�D®Q�GH�SURSRVHU�XQ�WUDLWHPHQW�DGDSW}�OH�SOXV�W�W�SRVVLEOH��/HV�GRQQ}HV�REWHQXHV�FRQFHUQDQW�O DFWLRQQDELOLW}�GHV�FRXSOHV
e �J|QH�SDWKRORJLH �l �GH �P\RSDWKLHV �FRQVWLWXHQW �XQH �UHVVRXUFH �GH �U}¯H[LRQ �FRQFHUQDQW �OHV �}YROXWLRQV �GH �SULVH �HQ �FKDUJH �GHV �SDWKRORJLHV
FRQFHUQ}HV�

(Q �FRQFOXVLRQ� �O DFWLRQQDELOLW} �GHV �J|QHV �Q HVW �SDV �XQ �FRQFHSW �®J}� �HW �HVW �DPHQ}H �v �}YROXHU �GDQV �OHV �SURFKDLQHV �DQQ}HV �DYHF �O DYDQF}H �GHV
UHFKHUFKHV��/H�G}YHORSSHPHQW�U}FHQW�G RXWLOV�P}WKRGRORJLTXHV�GH�G}WHUPLQDWLRQ�GH�O DFWLRQQDELOLW}�SRXUUD�~WUH�LQW}JU}�GDQV�OHV�FKRL[�VWUDW}JLTXHV
G DSSURFKHV�GLDJQRVWLTXHV�HW�GH�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�J}Q}WLTXHV�

3LlFH�MRLQWH���$EVWUDFW�DVVLVH�J}Q}WLTXH�9(&7(1�GRF[



0$/$',(�'(6�25*$1(6�6(1625,(/6 )$70$�$%'(/+(',

���������,GHQWLzFDWLRQ�GxXQH�QRXYHOOH�PXWDWLRQ�GX�JlQH�%(67��SDU�1*6�FKH]�XQH�IDPLOOH�7XQLVLHQQH�D\DQW�XQH
EHVWURSKLQRSDWKLH�DXWRVRPLTXH�UmFHVVLYH�

$XWHXUV��

)DWPD�0HMGRXE������)DWPD�$EGHOKHGL������,NKODV�%HQ�$\HG������1RXUK|QH�*KDUEL������0DOHN�%RXDVVLGD������<RVUD�/DMPL������+RXGD�.DQRXQ������+DVVHQ
.DPRXQ����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH

0RWV�FOHIV���EHVWURSKLQRSDWKLH�DXWRVRPLTXH�U}FHVVLYH��$QRPDOLH�U}WLQLHQQH��$FXLW}�YLVXHOOH��1*6��*|QH�%(67��

5mVXPm��

/HV�EHVWURSKLQRSDWKLHV�UHSU}VHQWHQW�XQ�ODUJH�VSHFWUH�G DQRPDOLHV�U}WLQLHQQHV�UHJURXSDQW���VRXV�W\SHV��(OOHV�VRQW�VHFRQGDLUHV�v�GHV�PXWDWLRQV�GX
J|QH�%(67��ORFDOLV}�DX�QLYHDX�GH�OD�U}JLRQ���T�����&HV�YDULDWLRQV�SRXUUDLHQW�~WUH�UHVSRQVDEOH�GH�SHUWH�RX�GH�JDLQ�GH�IRQFWLRQ�DX�QLYHDX�SURW}LTXH�
FH�TXL�H[SOLTXH�O K}W}URJ}Q}LW}�J}Q}WLTXH�GH�FHWWH�SDWKRORJLH��6XU�OH�SODQ�FOLQLTXH��HOOH�VH�PDQLIHVWH�SDU�XQH�EDLVVH�SURJUHVVLYH�HW�SU}FRFH�GH
O DFXLW}�YLVXHOOH��HQWUH���HW����DQV���/H�IRQG�G �LO��O }OHFWUR�RFXOR�JUDPPH�(2*��DLQVL�TXH�O }OHFWR�U}WLQR�JUDPPH��(5*��SHUPHWWHQW�G RULHQWHU�YHUV
OH�VRXV�W\SH�GH�EHVWURSKLQRSDWKLH�

1RXV�UDSSRUWRQV�OHV�REVHUYDWLRQV�GH�WURLV�FRXVLQV�VXLYLV�SRXU�EDLVVH�SURJUHVVLYH�GH�O DFXLW}�YLVXHOOH�DYHF�¯RX�YLVXHO�DSSDUXV�GHSXLV�OH�MHXQH�xJH�
/ HQTX~WH�IDPLOLDOH�U}Y|OH�OD�IU}TXHQFH�}OHY}H�GH�FRQVDQJXLQLW}�DX�VHLQ�GH�FHWWH�IDPLOOH��8QH�}WXGH�G H[RPH�v�}W}�U}DOLV}�FKH]�OHV�SDWLHQWV�HW�D�PLV
HQ�}YLGHQFH�XQH�QRXYHOOH �PXWDWLRQ��F���&�!�$� �v�O }WDW �KRPR]\JRWH�DX�QLYHDX�GH�O H[RQ���GX�J|QH�%(67�� �,O �V DJLW �G XQH�YDULDWLRQ��Y}UL®}H�SDU
V}TXHQ{DJH�6DQJHU��TXL�Q D�SDV�}W}�G}FULWH�GDQV�OHV�EDVHV�GH�GRQQ}HV��GE613��FRPPH�}WDQW�XQ�613��QL�GDQV�OD�OLWW}UDWXUH��&HWWH�YDULDWLRQ�HVW
UHVSRQVDEOH�DX�QLYHDX�SURW}LTXH�G XQ�FKDQJHPHQW�G XQH�OHXFLQH�SDU�XQH�P}WKLRQLQH�HQ�SRVLWLRQ�����/HV�RXWLOV�GH�SU}GLFWLRQV�ELRLQIRUPDWLTXHV
VXJJ|UHQW �TXH �FHWWH �PXWDWLRQ �DXUDLW �XQ �HHW �G}O}W|UH� �/ DQDO\VH �PRO}FXODLUH �FKH] �OHV �SDUHQWV �D �U}Y}O} �OD �SU}VHQFH �GH �FHWWH �YDULDWLRQ �v �O }WDW
K}W}UR]\JRWH���

/D�EHVWURSKLQRSDWKLH�DXWRVRPLTXH�U}FHVVLYH��%$5��HVW�XQH�SDWKRORJLH�UDUH�DVVRFL}�OH�SOXV�VRXYHQW�v�GHV�PXWDWLRQV�K}W}UR]\JRWHV�FRPSRVLWHV��3RXU
QRV�REVHUYDWLRQV��O LGHQWL®FDWLRQ�G XQH�PXWDWLRQ�v�O }WDW�KRPR]\JRWH�VHUDLW�HQ�UDSSRUW�DYHF�OD�IU}TXHQFH�}OHY}H�GH�FRQVDQJXLQLW}�FKH]�OD�SRSXODWLRQ
7XQLVLHQQH��/ }WXGH�PRO}FXODLUH�FKH]�FHV�SDWLHQWV�SHUPHW�VDQV�GRXWH�GH�GRQQHU�FRQVHLO�J}Q}WLTXH�DLV}�v�WRXV�OHV�PHPEUHV�GH�OD�IDPLOOH�PDLV�SRVH
XQ�SUREO|PH�G RUGUH�}WKLTXH�SRXU�FHX[�TXL�GHPDQGHQW�XQ�GLDJQRVWLF�SU}QDWDO��o�O KHXUH�DFWXHOOH��LO�Q H[LVWH�SDV�GH�PR\HQV�GH�SU}YHQWLRQ�QL�GH
WUDLWHPHQW�FXUDWLI�SRXU�FHWWH�SDWKRORJLH���

3LlFH�MRLQWH���%(67�B$66,6(6����B®QDO�GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 )DWHQ�+VRXPL

���������1RYHO�PLVVHQVH�12*�PXWDWLRQ�LQ�D�7XQLVLDQ�IDPLO\�ZLWK�EUDFK\GDFW\O\�W\SH�%�

$XWHXUV��

)DWHQ�+VRXPL������<DVPLQD�(ODULEL������+HOD�6DVVL������,PHQ�5HMHE������+RXZH\GD�-LODQL������6\ULQH�+L]HP������/DPLD�%HQ�-HPDD����

���6HUYLFH�GH�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQML�6OLP��OD�0DUVD��/D�0DUVD��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�0DUVD��/D�0DUVD��7XQLVLH

0RWV�FOHIV���%UDFK\GDFW\O\��PXWDWLRQ��VDQJHU��12*�JHQH

5mVXPm��

%DFNJURXQG

%UDFK\GDFW\O\�W\SH�%���%%���LV�D�YHU\�UDUH�JHQHWLF�GLVRUGHU��FKDUDFWHUL]HG�E\�K\SRSODVLD�DSODVLD�RI�WKH�GLVWDO�SKDODQJHV�DORQJ�ZLWK�V\PSKDODQJLVP
DQG�QDLO�K\SRSODVLD��,W�LV�DQ�DXWRVRPDO�GRPLQDQW�GLVHDVH�FDXVHG�E\�PLVVHQVH�PXWDWLRQV�LQ�12*�JHQH��7KH�12*�JHQH�HQFRGHV�IRU�WKH�12**,1
SURWHLQ�WKDW�LQKLELWV�WKH�%03��ERQH�PRUSKRJHQHWLF�SURWHLQ��ZKLFK�LV�DQ�HVVHQWLDO�JURZWK�IDFWRU�LQ�ERQH�GHYHORSPHQW��7R�WKH�EHVW�RI�RXU�NQRZOHGJH�
WKLV�LV�®UVW�UHSRUW�RI�WKLV�SDWKRORJ\�LQ�7XQLVLD�

7KH�FXUUHQW�VWXG\�ZDV�SURSRVHG�WR�H[DPLQH�PXWDWLRQ�LQ�12*�JHQH�LQ�D�7XQLVLDQ�IDPLO\�

0HWKRGV

:H�UHSRUW�WKUHH�SDWLHQWV�IURP�WKH�VDPH�IDPLO\�ZLWK�%%���WKH�SUREDQG��KLV�IDWKHU�DQG�KLV�VLWHU� �7KH�SUREDQG�LV�D���\HDU�ROG�ER\�ZLWK�%%�
FKDUDFWHUL]HG�E\�GLVWDO�V\PSKDODQJLVP�LQ�WKH�KDQGV��ELODWHUDO�K\SRSODVLD�RI�GLVWDO�SKDODQJHV�RI�®QJHUV�,,�DQG�,,,�DQG�DEVHQFH�RI�D�GLVWDO�SKDODQ[�LQ
®QJHU�9��+LV�IHHW�ZHUH�QRUPDO��+LV�VLVWHU�DQG�IDWKHU�VKRZHG�YDULDEOH�GHJUHHV�RI�DHFWHG�IHHW�

5HVXOWV

:H�LGHQWL®HG�D�QHZ�PLVVHQVH�PXWDWLRQ�LQ�12* �JHQH�ZKLFK�LV �SUREDEO\�SDWKRJHQLF�DFFRUGLQJ�WR�WKH�SUHGLOHFWLRQ�VFRUHV� �7KH�VDPH�YDULDWLRQ�ZDV
IRXQG�LQ�WKH�UHVW�RI�WKH�IDPLO\�FDVHV�

&RQFOXVLRQ

$OWKRXJK�LW�LV�D�UDUH�FRQGLWLRQ��EUDFK\GDFW\O\�UHSUHVHQWV�D�JRRG�VWXG\�PRGHO�IRU�DEQRUPDOLWLHV�RI�ERQH�GHYHORSPHQW�DQG�PRUSKRJHQHVLV�LQ�JHQHUDO�
$�IXQFWLRQDO�VWXG\�RI�WKLV�QHZ�PXWDWLRQ�LV�WKHUHIRUH�QHFHVVDU\�LQ�RUGHU�WR�HOXFLGDWH�LWV�PROHFXODU�FRQVHTXHQFHV�DQG�FRPSDUH�LW�WR�RWKHU�PXWDWLRQV
DOUHDG\�UHSRUWHG�LQ�WKH�OLWHUDWXUH�

3LlFH�MRLQWH���DEVWUDFW�%'%BDVVLVHV������GRF[



0$/$',(6�1(852086&8/$,5(6 &RULQQH�0gWD\

���������3UHPLlUH�LGHQWLzFDWLRQ�GxXQ�&19�FKH]�XQ�SDWLHQW�DYHF�V\QGURPH�GH�OD�FRORQQH�UDLGH�OLm�h�6(31����FRQVmTXHQFHV�VXU�OH
GLDJQRVWLF�PROmFXODLUH�

$XWHXUV��

&RULQQH�0(7$<������3DVFDO�6$%285$8'������.DUHQ�*$8'21������9DO}ULH�-2%,&������3DVFDOH�5,&+$5'����

���8)�GH�FDUGLRJ}Q}WLTXH�HW�0\RJ}Q}WLTXH��&HQWUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�&KURPRVRPLTXH��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���6HUYLFH�GH�S}GLDWULH���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�1HXURPXVFXODLUHV��&+8�GH�5HLPV���$PHULFDQ�0HPRULDO�+RVSLWDO��5(,06��)UDQFH

0RWV�FOHIV���6(31���FRORQQH�UDLGH��&19��G}O}WLRQ

5mVXPm��

/HV�G\VWURSKLHV�PXVFXODLUHV�FRQJ}QLWDOHV��'0&��FRQVWLWXHQW�XQ�JURXSH�WU|V�K}W}URJ|QH�GH�PDODGLHV�GH�O HQIDQW�D\DQW�FRPPH�SRLQW�FRPPXQ�XQ
G}EXW�WU|V�SU}FRFH�HW�XQH�K\SRWRQLH�PDUTX}H��3DUPL�HOOHV��OHV�P\RSDWKLHV�FRQJ}QLWDOHV�GXH�v�GHV�PXWDWLRQV�GDQV�OH�J|QH�6(31���VRQW�FRQVLG}U}HV
FRPPH�GL}UHQWHV�SU}VHQWDWLRQV�G XQH�P~PH�PDODGLH��DSSHO}H�6(31��UHODWHG�P\RSDWK\�RX�V}O}QRSURW}LQRSDWKLH�HW�DVVRFL}HV�v�XQH�WUDQVPLVVLRQ
GH�W\SH�U}FHVVLI�HW�VH�U}SDUWLVVHQW�HQ���HQWLW}V���V\QGURPH�GH�OD�FRORQQH�UDLGH��P\RSDWKLH�v�PXOWL�PLQLFRUHV��GHVPLQRSDWKLH�DYHF�FRUSV�GH�0DOORU\�
P\RSDWKLH �DYHF �GLVSURSRUWLRQ �FRQJ}QLWDOH �GH �W\SHV �GH �®EUHV� �0DOJU} �XQH �SU}VHQWDWLRQ �KLVWRSDWKRORJLTXH �K}W}URJ|QH� �OH �SK}QRW\SH �GHV �SDWLHQWV
V DY|UH�SOXW�W �KRPRJ|QH�DYHF�XQH�IDLEOHVVH�D[LDOH� �XQH�VFROLRVH�SU}FRFH�VRXYHQW �DVVRFL}H�v �XQH�FRORQQH�UDLGH�HW �XQ�V\QGURPH�UHVWULFWLI
UHVSLUDWRLUH��FHFL�HQ�SU}VHQFH�G XQH�IRUFH�GHV�PHPEUHV�SU}VHUY}H�DLQVL�TX XQH�G}DPEXODWLRQ�SRVVLEOH�

1RXV�UDSSRUWRQV�OH�FDV�G XQH�HQIDQW�GH���DQV��Q}H�K\SRWURSKH�SU}PDWXU}PHQW�v����6$��$�O xJH�GH���DQV��HOOH�G}YHORSSH�XQH�VFROLRVH�HW�XQ�UDFKLV
UDLGH��8QH�LQVX°VDQFH�UHVSLUDWRLUH�UHVWULFWLYH�V}Y|UH��&9)�v������HVW�G}FRXYHUWH�v�O RFFDVLRQ�G XQH�SQHXPRSDWKLH�v���DQV������6RQ�WDX[�GH�&.�HVW
QRUPDO��/H�GLDJQRVWLF�}YRTX}�HVW�DORUV�FHOXL�G XQH�V}O}QRSURW}LQRSDWKLH��/H�V}TXHQ{DJH�6DQJHU�GX�J|QH�6(31��PHW�HQ�}YLGHQFH�OH�YDULDQW�F��$�!
*��S��0HW�9DO��v�O }WDW�K}W}UR]\JRWH�HQWUDLQDQW�XQH�DEROLWLRQ�GH�OD�WUDGXFWLRQ�SURW}LTXH��/D�UHFKHUFKH�G XQ�VHFRQG�}Y|QHPHQW�PXWDWLRQQHO�YLD�XQ
SDQHO�FLEO}�GH�J|QHV�LPSOLTX}V�GDQV�OHV�P\RSDWKLHV�U}WUDFWLOHV�D�LGHQWL®}�XQ�U}DUUDQJHPHQW�J}QRPLTXH��&19��v�O }WDW�K}W}UR]\JRWH��FRQVLVWDQW�HQ
XQH�G}O}WLRQ�GHV�H[RQV���v����HW�SURGXLVDQW�XQ�$51P�WURQTX}��/H�YDULDQW�F��$�!�*�S��0HW�9DO��HVW�G}FULW�FRPPH�}WDQW�UHOL}�v�XQ�SK}QRW\SH�V}Y|UH
�)HUUHLUR�$��$P�-�+XP�*HQHW�������HW�VRQ�DVVRFLDWLRQ�DYHF�XQ�&19�SRXUUDLW�H[SOLTXHU�OD�JUDYLW}�GX�SK}QRW\SH�FRPPH�HQ�DWWHVWH�OH�V\QGURPH
UHVWULFWLI�V}Y|UH�SHUPDQHQW�REVHUY}�FKH]�OD�SDWLHQWH��-XVTX v�SU}VHQW��VHXOHV�GH�SHWLWHV�G}O}WLRQV�H[RQLTXHV�RX�GH�MRQFWLRQV�H[RQ�LQWURQ�LQI}ULHXUHV
v�����ES�RQW�}W}�UDSSRUW}HV�GDQV�OH�J|QH�6(31���/ LGHQWL®FDWLRQ�SRXU�OD�SUHPL|UH�IRLV�G XQ�&19�LPSOLTXDQW���H[RQV�HVW�OD�SUHXYH�TXH�FH�P}FDQLVPH
PXWDWLRQQHO�HVW�LPSOLTX}�GDQV�OHV�6}O}QRSDWKLHV��&HWWH�REVHUYDWLRQ�VRXOLJQH��ORUV�GX�GLDJQRVWLF�J}Q}WLTXH�GH�6\QGURPH�GH�OD�FRORQQH�UDLGH��OD
Q}FHVVLW}�GH�UHFKHUFKHU�GHV�JUDQGV�U}DUUDQJHPHQWV�GDQV�6(31��QRWDPPHQW�VXLWH�v�OD�G}FRXYHUWH�G XQ�SUHPLHU�YDULDQW�SDWKRJ|QH�D®Q�GH�SURSRVHU
XQ�FRQVHLO�J}Q}WLTXH�DGDSW}�DX[�IDPLOOHV�

3LlFH�MRLQWH���5}VXP}�$VVLVHV�J}Q}WLTXH�7RXUV�&�0}WD\�GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 $GULHQ�%RUJHO

���������,GHQWLzFDWLRQ�GxXQ�YDULDQW�GxmSLVVDJH�GDQV�OH�JlQH�&</'�FKH]�GHX[�IDPLOOHV�QRQ�DSSDUHQWmHV�HW�SUmVHQWDQW�GHV
SKmQRW\SHV�GLymUHQWV

$XWHXUV��

$GULHQ�%RUJHO������-}U�PH�/DPRULO������'LPLWUL�7FKHUQLWFKNR������&DWKHULQH�%RLOHDX����

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��+�SLWDO�%LFKDW���&ODXGH�%HUQDUG��3DULV��)UDQFH

0RWV�FOHIV���6\QGURPH�%URRNH�6SLHJOHU��&\OLQGURPDWRVH�IDPLOLDOH��7ULFKR}SLWK}OLRPH�PXOWLSOH�IDPLOLDO��GHUPDWRORJLH��&</'��YDULDQW�G }SLVVDJH

5mVXPm��

/H�6\QGURPH�GH�%URRNH�6SLHJOHU��%66��HVW�XQH�PDODGLH�UDUH������FDV�HQ�)UDQFH�UHFHQV}V�HQ�������GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�GH
YDULDQWV�GDQV�OH�J|QH�&</'��&H�J|QH�HVW�}JDOHPHQW�LPSOLTX}�GDQV�OD�F\OLQGURPDWRVH�IDPLOLDOH��)&��HW�OH�WULFKR}SLWK}OLRPH�PXOWLSOH�IDPLOLDO��0)7���/H
VSHFWUH�SK}QRW\SLTXH�V }WHQG�GH�OD�)&�DYHF�FRPPH�DWWHLQWHV�GHV�WXPHXUV�GH�W\SH�F\OLQGURPDWRPHV��MXVTX DX�0)7�DYHF�GHV�WXPHXUV�GH�W\SH
WULFKR}SLWK}OLRPHV��(QWUH�OHV�GHX[�H[WU}PLW}V�GH�FH�VSHFWUH�VH�WURXYH�OH�%66�DYHF�GHV�DWWHLQWHV�PL[WHV��,O�Q D�SDV�}W}�G}FULW�GH�FRUU}ODWLRQ�J}QRW\SH�
SK}QRW\SH�HQWUH�OHV�YDULDQWV�GX�J|QH�&</'�HW�OH�%66��OD�&)�HW�OH�0)7�

&</' �HVW �XQ �J|QH �VXSSUHVVHXU �GH �WXPHXU �FRGDQW �OD �G}XELTXLWLQDVH �&</'� �(OOH �FOLYH �VS}FL®TXHPHQW �OHV �FKD�QHV �GH �SRO\�XELTXLWLQDWLRQ �®[}HV �VXU
/\V�����(OOH�DJLW�FRPPH�U}JXODWHXU�Q}JDWLI�GH�OD�SURW}LQH�1)��%�DQWL�DSRSWRWLTXH�HQ�LQWHUDJLVVDQW�DYHF�OH�FRPSOH[H�,..��&HWWH�LQDFWLYDWLRQ�GH�FH
FRPSOH[H�YLD�OD�G}XELTXLWLQDWLRQ�GH�OD�SURW}LQH�5,3��HPS~FKH�1)��%�GH�UHMRLQGUH�OH�QR\DX�HW�G LQGXLUH�OD�WUDQVFULSWLRQ�GH�J|QHV�DQWL�DSRSWRWLTXHV�HW
SUR�PLWRWLTXHV��&</'�FLEOH�}JDOHPHQW�OH�IDFWHXU�GH�WUDQVFULSWLRQ�%FO��TXL��ORUVTX LO�HVW�XELTXLWLQ}��DXJPHQWH�OD�V\QWK|VH�GH�OD�F\FOLQH�'��MRXDQW�XQ
U�OH�LPSRUWDQW�GDQV�OH�F\FOH�PLWRWLTXH�

1RXV�UDSSRUWRQV�LFL���FDV�QRQ�DSSDUHQW}V�������8QH�IHPPH�GH����DQV�SU}VHQWH�GHSXLV�O xJH�GH����DQV�XQ�%66��(OOH�G}FULW�GHV�WULFKR}SLWKHOLRPHV�HW
F\OLQGURPHV�FKH]�GHX[�WDQWHV�SDWHUQHOOHV������8Q�KRPPH�GH����DQV�SU}VHQWH�GHV�O}VLRQV�GH�W\SHV�F\OLQGURPHV��DSSDUXHV�v�O xJH�GH����DQV�TXL�RQW
DXJPHQW}�HQ�WDLOOH�HW�HQ�QRPEUH�SDU�OD�VXLWH��6RQ�IU|UH�MXPHDX�PRQR]\JRWH�DLQVL�TXH�OH�®OV�GH�FH�GHUQLHU�SU}VHQWHQW�OHV�P~PHV�O}VLRQV�FXWDQ}HV
GH�WRSRJUDSKLHV�LGHQWLTXHV��/HXU�P|UH�HW�OHXU�V�XU�VRQW�}JDOHPHQW�DWWHLQWHV�GH�)&�GHSXLV�O xJH�GH����DQV�

/ DQDO\VH�SDU�6DQJHU�GX�J|QH�&</'�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�XQ�YDULDQW�GDQV�O LQWURQ����HQ�SRVLWLRQ�F�������*�!�$�v�O }WDW�K}W}UR]\JRWH
FKH]�WRXV�OHV�VXMHWV�V\PSWRPDWLTXHV�WHVW}V�GHV�GHX[�IDPLOOHV��&H�YDULDQW�Q HVW�SDV�UDSSRUW}�QL�GDQV�OHV�EDVHV�GH�GRQQ}HV��QL�GDQV�OD�OLWW}UDWXUH��&H
YDULDQW�WRXFKH�OH�VLWH�GRQQHXU�G }SLVVDJH�GH�O LQWURQ�����1RXV�DYRQV�FRQ®UP}�SDU�}WXGH�GH�O $51�GH�OD�SDWLHQWH�SU}VHQWDQW�XQ�%66�TXH�FH�YDULDQW
DYDLW�SRXU�FRQV}TXHQFH�OD�G}O}WLRQ�GH�O H[RQ����SDU�XQ�P}FDQLVPH�G }SLVVDJH�DOWHUQDWLI� �&HWWH�G}O}WLRQ�HQWUD�QH�XQ�G}FDODJH�GH�OHFWXUH�HW
O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}PDWXU}���S�+���6IV���,O�HQ�U}VXOWH�XQH�SURW}LQH�WURQTX}H�HQ�&�WHUPLQDO��DX�QLYHDX�GH�VRQ�GRPDLQH�FDWDO\WLTXH�

6HORQ�OHV�UHFRPPDQGDWLRQV�GH�O $&0*�$03�SRXU�O LQWHUSU}WDWLRQ�GH�YDULDQWV��QRXV�DYRQV�FRQVLG}U}�OH�YDULDQW�FRPPH�SDWKRJ|QH��FODVVH����GX�IDLW�GH
VD�IU}TXHQFH��DEVHQWH�GHV�EDVHV�GH�GRQQ}HV���VD�QDWXUH��YDULDQW�G }SLVVDJH�DYHF�G}FDODJH�GX�FDGUH�GH�OHFWXUH��HW�GH�OD�V}JU}JDWLRQ�DX�VHLQ�GH�OD
IDPLOOH�DWWHLQWH�GH�)&��&HWWH�}WXGH�FRQ®UPH�O K\SRWK|VH�DFWXHOOH�TX LO�Q H[LVWH�SDV�GH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�HQWUH�&</'�HW�OHV�SDWKRORJLHV
GRQW�LO�HVW�UHVSRQVDEOH�
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VROfQH�FRQUDG

���������7ULVRPLH���IsWDOH�HQ�PRVDqTXH��XQH�VmULH�GH���QRXYHDX[�FDV

$XWHXUV��

6RO|QH�&RQUDG������2OLYLHU�3LFKRQ������(YD�3,3,5$6������0DULH�3DXOH�%($8-$5'������)U}G}ULTXH�/(�%5(721������3LHUULFN�7(,//(7������3DVFDOLQH�/(7$5'
�����(ULFND�/$81$<������6\OYLH�-$,//$5'������&KOR}�48(/,1������6}EDVWLHQ�6FKPLWW������%ULJLWWH�%(1=$&.(1������9DO}ULH�0$/$1������.DPUDQ
0RUDGNKDQL������&}GULF�/H�&DLJQHF������0DGHOHLQH�-28%(57������&ODLUH�%(1(7($8����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�GH�&\WRJ}Q}WLTXH��%'5��&(&26��$3+3��3DULV��)UDQFH
���6HUYLFH�GH�&\WRJ}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH
���,QVWLWXW�GH�3DWKRORJLHV�0XOWLVLWHV�GHV�+&/���6LWH�6XG��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�G
$QDWRPR�3DWKRORJLH��&+8�1DQWHV��1DQWHV��)UDQFH
���6HUYLFH�G
$QDWRPLH�HW�GH�F\WRORJLH�SDWKRORJLTXHV��+�SLWDO�-HDQ�9HUGLHU��$3+3��%RQG\��)UDQFH
���6HUYLFH�GH�&\WRJ}Q}WLTXH�HW�GH�%LRORJLH�&HOOXODLUH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�5HQQHV��5HQQHV��)UDQFH

0RWV�FOHIV���WULVRPLH���PRVD�TXH��WULVRPLH���IRHWDOH��V\QGURPH�PDOIRUPDWLI��G\VPRUSKLH

5mVXPm��

/D �WULVRPLH �� �FRQoQiH �DX �SODFHQWD �HVW �XQH �VLWXDWLRQ �DVVH] �IUiTXHQWH� �HVWLPiH �e ��������� �ELRSVLHV �GH
WURSKREODVWH��(Q�UHYDQFKH��OD�WULVRPLH���ImWDOH�HQ�PRVDkTXH�HVW�XQH�SDWKRORJLH�WUhV�UDUH��UHWURXYiH�VXU�����
����SRQFWLRQV�GH�OLTXLGH�DPQLRWLTXH��-XVTXne�SUiVHQW��VHXOV����FDV�RQW�iWi�UDSSRUWiV��/D�OLWWiUDWXUH�HW�On$&/)
�$VVRFLDWLRQ�GHV�&\WRJiQiWLFLHQV�GH�/DQJXH�)UDQgDLVH��UHFRPPDQGHQW�GRQF�GH�QH�SDV�UiDOLVHU�GH�SRQFWLRQ�GH
OLTXLGH�DPQLRWLTXH�HQ�FDV�GH�WULVRPLH���KRPRJhQH�e�OD�FXOWXUH�GHV�YLOORVLWiV�FKRULDOHV�HQ�OnDEVHQFH�GH�VLJQH
GnDSSHO�iFKRJUDSKLTXH�DVVRFLi�

*UfFH�e�XQH�FROODERUDWLRQ�GH�On$&/)��QRXV�UDSSRUWRQV���QRXYHDX[�FDV�GH�WULVRPLHV���ImWDOHV�HQ�PRVDkTXH��GRQW
OHV�SULQFLSDX[�VLJQHV�VRQW�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XWiULQ��5&,8���GHV�DQRPDOLHV�GH�PDUTXHXUV�ViULTXHV
�3$33�$ �EDVVH� �HW �XQ �V\QGURPH �SRO\PDOIRUPDWLI� �3DUPL �OHV �DQRPDOLHV �UHWURXYiHV� �RQ �SHXW �REVHUYHU �GHV
DQRPDOLHV�GH�J\UDWLRQ�HW�GH�PLJUDWLRQ�QHXURQDOH��GHV�DQRPDOLHV�WKRUDFR�DEGRPLQDOHV�ViYhUHV��FRHORVRPLH�HW
KHUQLH�GLDSKUDJPDWLTXH���GHV�DQRPDOLHV�GX�SlOH�FDXGDO��GHV�DQRPDOLHV�RYDULHQQHV�HW�XWiULQHV��DLQVL�TXH�GHV
PDOIRUPDWLRQV �UiQDOHV �HW �VTXHOHWWLTXHV ��SLHGV �ERWV� �V\QGDFW\OLHV�� �/D �G\VPRUSKLH �IDFLDOH �FRPSUHQG
KDELWXHOOHPHQW�XQ�QH]�FRXUW�DYHF�GHV�QDULQHV�DQWiYHUViHV�HW�XQH�HQVHOOXUH�QDVDOH�PDUTXiH��TXL�SHXW�jWUH
GiWHFWiH�e�OniFKRJUDSKLH��'DQV�QRV���FDV��LO�HVW�e�QRWHU�TXH�OD�WULVRPLH���QnD�iWi�UHWURXYiH�DSUhV�FXOWXUH�TXH
FKH]���ImWXV�HQ�UDLVRQ�GnXQ�ELDLV�GH�ViOHFWLRQ�HQ�IDYHXU�GHV�FHOOXOHV�QRUPDOHV��3DU�DLOOHXUV��GDQV�XQ��H�FDV�OD
WULVRPLH���SODFHQWDLUH�D�iWi�SDUWLHOOHPHQW�c�FRUULJiH�d�FKH]�OH�ImWXV�SDU�XQH�GXSOLFDWLRQ��T����T�����KRPRJhQH
GnXQH�WDLOOH�GH��0E�

(Q �FRQFOXVLRQ� �HQ �FDV �GH �GiWHFWLRQ �GnXQH �WULVRPLH �� �SODFHQWDLUH �DYHF �GHV �VLJQHV �iFKRJUDSKLTXHV� �LO �HVW
UHFRPPDQGi�GH�UHFKHUFKHU�XQH�WULVRPLH���ImWDOH�SDU�$QDO\VH�&KURPRVRPLTXH�VXU�3XFH�e�$'1��$&3$��e�SDUWLU
GnXQ�SUiOhYHPHQW�GH�OLTXLGH�DPQLRWLTXH�QDWLI�RX�SDU�),6+�LQWHUSKDVLTXH�VXU�FHOOXOHV�DPQLRWLTXHV�QRQ�FXOWLYiHV�

3LlFH�MRLQWH���DEVWUDFWBWULVRPLHB�BPRVDLTXHB®QDO�GRF



21&2*c1c7,48( )UHERXUJ�7KLHUU\

���������(|FDFLWm�GHV�HQWUHWLHQV�WmOmSKRQLTXHV�GH�SUmSDUDWLRQ��(73��HW�GX�URXWDJH�HQ�RQFRJmQmWLTXH

$XWHXUV��

1DWKDOLH�3DURGL������0DXG�%UDQFKDXG������*DHOOH�&ROOHW������&HOLQH�*DVQLHU������=RH�1HYLHUH���������-HDQ�&KULVWRSKH�7KHU\���������,VDEHOOH�7HQQHYHW����
����(ORGLH�/DFD]H������3DVFDOLQH�%HUWKHW������7KLHUU\�)UHERXUJ����

���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���'}SDUWHPHQW�GH�%LRSDWKRORJLH�2QFRJ}Q}WLTXH�&OLQLTXH��&HQWUH�)UDQ{RLV�%DFOHVVH��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H�
&/&&�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�G 2QFRORJLH�0}GLFDOH��&HQWUH�+HQUL�%HFTXHUHO��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H��&/&&�GH�5RXHQ��5RXHQ�
)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&HQWUH�1RUPDQG�GH�0}GHFLQH�*}QRPLTXH�HW�3HUVRQQDOLV}H��&+�GX�+DYUH��/H�+DYUH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�HW�,QVHUP�8������81,528(1��&+8�GH�5RXHQ�HW�,QVHUP��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH
0}GHFLQH�3HUVRQQDOLV}H��5RXHQ��)UDQFH

0RWV�FOHIV���2QFRJ}Q}WLTXH��HQWUHWLHQ�W}O}SKRQLTXH�GH�SU}SDUDWLRQ��URXWDJH

5mVXPm��

/D �GHPDQGH �FURLVVDQWH �GH �FRQVXOWDWLRQV �HQ �RQFRJ}Q}WLTXH �HW �OD �Q}FHVVLW} �GH �SRXYRLU �DVVXUHU �FHV �FRQVXOWDWLRQV �UDSLGHPHQW� �D®Q �TX HOOHV �VRLHQW
XWLOHV�v�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV��UHSU}VHQWHQW�XQ�Y}ULWDEOH�FKDOOHQJH��'DQV�OH�FDGUH�GHV�SU}GLVSRVLWLRQV�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH��QRXV
DYRQV�SU}F}GHPPHQW�G}FULW�XQH�SURF}GXUH�EDV}H�VXU�OHV�HQWUHWLHQV�W}O}SKRQLTXHV�GH�SU}SDUDWLRQ��(73���HHFWX}V�SDU�GHV�FRQVHLOOHUV�HQ�J}Q}WLTXH�
VXLYLV�SDU�XQ�URXWDJH�GHV�GRVVLHUV�G (73�SDU�XQ�RQFRJ}Q}WLFLHQ��1RXV�DYRQV�GHSXLV�}ODUJL�FHWWH�SURF}GXUH�DX[�VXVSLFLRQV�GH�IRUPHV�K}U}GLWDLUHV�GH
FDQFHUV�GX�FRORQ��GX�UHLQ�RX�GH�WXPHXUV�GH�O HQIDQW�������-���GHPDQGH�GH�5'9�DXSU|V�GX�VHFU}WDULDW�TXL��DX�W}O}SKRQH��FROOHFWH�OHV�LQIRUPDWLRQV
PLQLPDOHV �HW �®[HV �XQ �(73 �GDQV �OHV ��� �MRXUV �VXLYDQW �OD �GHPDQGH �GH �FRQVXOWDWLRQ� �/HV �FULW|UHV �G H[FOXVLRQ �SRXU �O
(73 �VRQW �� �GL°FXOW} �GH
FRPSU}KHQVLRQ�GX�IUDQ{DLV�HW�SHUVRQQHV�VRXV�WXWHOOH�������-��-����ORUV�GH�O (73�G XQH�GXU}H�GH����PQ��OHV�LQIRUPDWLRQV�P}GLFDOHV�FRQFHUQDQW�OH
SDWLHQW�VRQW�UHFXHLOOLHV�HW�O DUEUH�J}Q}DORJLTXH��DYHF�OHV�DQW}F}GHQWV�IDPLOLDX[�GH�FDQFHU��HVW�}WDEOL�������-���-����VXLWH�v�O (73��VRLW�XQH�FRQVXOWDWLRQ
HVW�GLUHFWHPHQW�SURSRV}H�FDU�OHV�FULW|UHV�G LQGLFDWLRQ�GH�FRQVXOWDWLRQ�HW�G DQDO\VH�J}Q}WLTXH�VRQW�UHPSOLV��VRLW�O (73�HVW�DQDO\V}�GDQV�OHV���MRXUV�ORUV
G XQH�V}DQFH�GH�URXWDJH��DYHF���G}FLVLRQV�SRVVLEOHV����D��FRQVXOWDWLRQ�SULRULWDLUH�U}DOLV}H�SDU�XQ�RQFRJ}Q}WLFLHQ��QRWDPPHQW�ORUVTXH�OH�U}VXOWDW�GH
O DQDO\VH�J}Q}WLTXH�SHUPHWWUD�GH�FRGL®HU�OD�SULVH�HQ�FKDUJH��H[���LQKLELWHXU�GH�3$53���W\SH�GH�JHVWH�FKLUXUJLFDO��RX�ORUVTXH�OH�FRQWH[WH�HVW�GL°FLOH
�SURQRVWLF�U}VHUY}��FRQWH[WH�SV\FKRORJLTXH¤�����E��FRQVXOWDWLRQ�QRQ�SULRULWDLUH�U}DOLV}H�SDU�XQ�RQFRJ}Q}WLFLHQ�RX�SDU�XQ�FRQVHLOOHU�HQ�J}Q}WLTXH�HW
�F��SDV�G LQGLFDWLRQ�v�SURSRVHU�XQH�FRQVXOWDWLRQ�G RQFRJ}Q}WLTXH�HW�RX�H[LVWHQFH�G XQ�FDV�LQGH[�SOXV�DSSURSUL}�GDQV�OD�IDPLOOH��8Q�FRXUULHU�HVW�DORUV
DGUHVV}�DX�SDWLHQW�HW�DX[�P}GHFLQV��$�FH�MRXU��QRXV�DYRQV�U}DOLV}������(73��1RXV�DYRQV��GHSXLV�OD�PLVH�HQ�SODFH�GH�FHWWH�SURF}GXUH�HQ�������GHV
YDOHXUV�VWDELOLV}HV�FRQFHUQDQW�O LVVXH�GH�FHV�(73��'DQV�����GHV�FDV��VRLW������SDWLHQWV��XQH�FRQVXOWDWLRQ�Q }WDLW�SDV�MXVWL®}H�HW�HQYLURQ�����RQW
E}Q}®FL}�G XQH�FRQVXOWDWLRQ�SULRULWDLUH��1RXV�U}DOLVRQV�v�SU}VHQW����(73�SDU�VHPDLQH��1RXV�FRQ®UPRQV�O LPSDFW�SRVLWLI �GX�URXWDJH���U}GXFWLRQ�GX
WHPSV�VHFU}WDLUH�DX�W}O}SKRQH���SDWLHQWV�FRQWDFW}V�DX�PD[LPXP�GDQV�OHV����MRXUV�VXLYDQW�OD�GHPDQGH�GH�5'9���VXSSUHVVLRQ�GH�FRQVXOWDWLRQV�QRQ
MXVWL®}HV �HW �GH �G}SODFHPHQWV �LQXWLOHV �GH �SDWLHQWV �� �GLPLQXWLRQ �GX �G}ODL �GH �5'9 �DX �PD[LPXP �GDQV �OHV ��� �VHPDLQHV �DYHF �FRQVXOWDWLRQ �XUJHQWH
DVVXU}H�GDQV�OD �VHPDLQH�RX�OHV �� �VHPDLQHV�HW �SULRULVDWLRQ�GHV �FRQVXOWDWLRQV� �(Q®Q� �FHWWH �P}WKRGH�SHUPHW �G RSWLPLVHU �OD �GLVWULEXWLRQ�GHV�WDFKHV
HQWUH�FRQVHLOOHUV�HQ�J}Q}WLTXH�HW�RQFRJ}Q}WLFLHQV��GH�SU}VHUYHU�GX�WHPSV�P}GLFDO�WRXW�HQ�DVVXUDQW�SRXU�O HQVHPEOH�GHV�SDWLHQWV�XQH�H[SHUWLVH
P}GLFDOH��HW�VXUWRXW�GH�JDUDQWLU�XQH�JUDQGH�U}DFWLYLW}�HQ�RQFRJ}Q}WLTXH�
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+gOfQH�%ODQFKg

���������/H�&5%�GX�&(3+���XQH�ELREDQTXH�h�KDXW�GmELW

$XWHXUV��

-HDQ�0DUF�6HEDRXQ������9DO}ULH�0RUHO������-HDQ�&KULVWRSKH�%HDXGRLQ������/DHWLWLD�*UHVVLQ������-HDQ�)UDQ{RLV�'HOHX]H������+}O|QH�%ODQFK}����

���&5%�GX�&(3+��)RQGDWLRQ�-HDQ�'DXVVHW�&(3+��3DULV��)UDQFH
�����)RQGDWLRQ�-HDQ�'DXVVHW�&(3+��3DULV��)UDQFH

0RWV�FOHIV���&5%��ELREDQTXH��H[WUDFWLRQ��$'1

5mVXPm��

/H�&(3+��&HQWUH�G (WXGH�GX�3RO\PRUSKLVPH�+XPDLQ��HW�WRXW�SDUWLFXOL|UHPHQW�VD�ELREDQTXH�HVW�UHFRQQX�PRQGLDOHPHQW�SXLVTX LO�HVW�v�O RULJLQH�GH�OD
�|UH�FROODERUDWLRQ�LQWHUQDWLRQDOH�TXL�YLVDLW�v�FDUWRJUDSKLHU�OH�J}QRPH�KXPDLQ��/H�&5%�GX�&(3+�D�DFTXLV�XQH�H[S}ULHQFH�FRQVLG}UDEOH�GDQV�OD�PLVH�HQ
SODFH�GH�JUDQGHV�FRKRUWHV�HW�RUH�XQ�DSSXL�ORJLVWLTXH�v�GHV�JURXSHV�GH�UHFKHUFKH�SRXU�FRQVWLWXHU�GH�QRXYHOOHV�FRKRUWHV�G
HQYHUJXUH�GDQV�OH�FDGUH
GH�SURJUDPPHV�GH�UHFKHUFKH�FOLQLTXH��/H�&5%�HVW�QRWDPPHQW�LPSOLTX}�GDQV�OH�SURJUDPPH�&2%/$Q&(��&RKRUW�IRU�%ODGGHU�&DQFHU���GDQV�OH�/DE([
*(10('�DLQVL�TXH�GDQV�OH�SURMHW�HXURS}HQ�0\3H%6��0\�3HUVRQDO�%UHDVW�6FUHHQLQJ��

6RQ�6\VW|PH�GH�0DQDJHPHQW�GH�OD�4XDOLW}�HVW�FHUWL®}�VHORQ�OHV�QRUPHV�,62�����������HW�1)�6��������GHSXLV�������SRXU�VHV�DFWLYLW}V�GH�U}FHSWLRQ�
WUDLWHPHQW��FRQVHUYDWLRQ��PLVH�v�GLVSRVLWLRQ�GH�UHVVRXUFHV�ELRORJLTXHV�G RULJLQH�KXPDLQH�

/H�&5%�GX�&(3+�V HVW�U}RUJDQLV}�SRXU�~WUH�HQ�PHVXUH�GH�WUDLWHU�SOXVLHXUV�GL]DLQHV�GH�PLOOLHUV�G }FKDQWLOORQV�SDU�DQ��HQ�JDUDQWLVVDQW�GHV�G}ODLV�GH
WUDLWHPHQW�FRXUWV�HW�WRXW�HQ�OLPLWDQW�OHV�FR�WV�

/D�FKDLQH�GH�WUDLWHPHQW�GHV�}FKDQWLOORQV�D�}W}�FRPSO|WHPHQW�UHSHQV}H�JUxFH�v�OD�EDVH�GH�GRQQ}HV�%LREDVH�G}YHORSS}H�HQ�LQWHUQH�WRWDOHPHQW�HQ
DG}TXDWLRQ�DYHF�OHV�EHVRLQV�

/HV�SURWRFROHV�G H[WUDFWLRQ�G $'1�GH�VDQJ�WRWDO��GH�EX\�FRDW��GH�VDOLYH�HW�GH�OLJQ}HV�O\PSKREODVWR�GHV�RQW�}W}�RSWLPLV}V�VXU�OH�3ULPH��3HUNLQ(OPHU�
�UHQGHPHQW��TXDOLW}��QRQ�FRQWDPLQDWLRQ�QRWDPPHQW�SRXU�OHV�}FKDQWLOORQV�YLVTXHX[��

'HV�SURWRFROHV�GH�SLSHWDJHV�RQW �}JDOHPHQW�}W}�LPSO}PHQW}V�VXU �OH �3ULPH�SRXU �JDUDQWLU �OD �WUD{DELOLW} �GHV�}FKDQWLOORQV�� �QRUPDOLVDWLRQ�GHV
FRQFHQWUDWLRQV��DOLTXRWDJH�SRXU�GLVWULEXWLRQ�HW�FRQWU�OHV�GH�TXDOLW}�HW�DVVHPEODJH�GH�U}DFWLRQV�GH�3&5�

/ XWLOLVDWLRQ�GH�WXEHV�WULFRG}V�SRXU�FRQVHUYHU�HW�GLVWULEXHU�OHV�$'1�D�SHUPLV�GH�VXSSULPHU�GHV�WxFKHV�U}S}WLWLYHV�G }WLTXHWDJH�GHV�WXEHV�HW
G RXYHUWXUH�IHUPHWXUH�GH�FHX[�FL� �&KDTXH�ODERUDWRLUH��H[WUDFWLRQ�HW�TXDOL®FDWLRQ�GHV�$'1��D�}W}�}TXLS}�G XQ�VFDQQHU�SRXU�GHV�UDFNV�GH�WXEHV�HW
G XQ�FDSSHU�GHFDSSHU�SRXU�RXYULU�HW�IHUPHU�OHV�WXEHV�

/HV�FRQWU�OHV�GH�TXDOLW}���DPSOL®FDWLRQ�GH�PDUTXHXUV�VXU�OHV�FKURPRVRPHV�;�HW�<��Y}UL®FDWLRQ�GH�O LQW}JULW}�GH�O $'1�SDU�G}WHUPLQDWLRQ�GX�*41�VRQW
U}DOLV}V�VXU�XQ�)UDJPHQW�$QDO\]HU��$JLOHQW��HQ�SODTXH�GH����}FKDQWLOORQV�

&HWWH �RUJDQLVDWLRQ �SHUPHW �G H[WUDLUH �MXVTX v ���� �SU}O|YHPHQWV �SDU �MRXU �GH �GL}UHQWV �W\SHV �GH �VS}FLPHQV �HW �GH �GLYHUV �YROXPHV� �GH �TXDQWL®HU�
QRUPDOLVHU�OHV�$'1��GH�U}DOLVHU�OHV�FRQWU�OHV�GH�TXDOLW}��O DOLTXRWDJH�SRXU�OHV�PLVHV�v�GLVSRVLWLRQ�DYHF�TXDWUH�SHUVRQQHV�GDQV�OH�ODERUDWRLUH�HW�FHOD
SHQGDQW�O HQVHPEOH�GH�O DQQ}H��(OOH�JDUDQWLW�SDU�DLOOHXUV�v�WRXW�PRPHQW�GX�WUDLWHPHQW�GH�O }FKDQWLOORQ�XQH�WUD{DELOLW}�RSWLPDOH�GHV�PDW}ULHOV
ELRORJLTXHV�HW�SHUPHW�G HQYR\HU�DX[�ODERUDWRLUHV�GH�UHFKHUFKH�GHV�$'1�GH�KDXWH�TXDOLW}��/H�&5%�GX�&(3+�SHXW�DLQVL�VH�SRVLWLRQQHU�GDQV�GHV
SURMHWV�v�KDXW�G}ELW�GH�J}QRPLTXH�KXPDLQH�v�O }FKHOOH�QDWLRQDOH�PDLV�DXVVL�LQWHUQDWLRQDOH�FRPPH�FHOD�VHUD�SU}VHQW}�GDQV�OH�SRVWHU�



%,2,1)250$7,48(��1289(//(6
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���������$SSURFKHV�ELRLQIRUPDWLTXHV�VSmFLzTXHV�SRXU�OxDQDO\VH�GH�GRQQmHV�51$6HT�GDQV�OH�FDGUH�GHV�PDODGLHV�JmQmWLTXHV
UDUHV

$XWHXUV��

(PLOLH�7LVVHUDQW������<DQQLV�'XRXUG���������$OH[DQGUH�3ODJRV������&KULVWHO�7KDXYLQ���������/DXUHQFH�)DLYUH���������9LWREHOOR�$QWRQLR�������

�����805�����*$'��,QVHUP���8QLYHUVLW\�RI�%XUJXQG\�)UDQFKH�&RPW}��',-21��)UDQFH
�����8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21���)UDQFH

0RWV�FOHIV���51$6HT��ELRLQIRUPDWLTXH��PDODGLHV�J}Q}WLTXHV�UDUHV

5mVXPm��

/H�V}TXHQ{DJH�KDXW�G}ELW�GH�O H[RPH�HW�GX�J}QRPH�D�SHUPLV�GH�U}GXLUH�O HUUDQFH�GLDJQRVWLTXH�GH�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�J}Q}WLTXHV�UDUHV�
&HSHQGDQW�FHV�DSSURFKHV�QH�SHUPHWWHQW�SDV�WRXMRXUV�G LGHQWL®HU�OHV�YDULDWLRQV�J}Q}WLTXHV�H[SOLTXDQW�FHV�PDODGLHV�

/H �V}TXHQ{DJH �GH �O
$51 ��51$6HT� �SHUPHW �GH �QRPEUHXVHV �DSSOLFDWLRQV� �WHOOHV �TXH �O DQDO\VH �GH �OD �PRGL®FDWLRQ �GH �O H[SUHVVLRQ �GHV �J|QHV �RX �OD
G}WHFWLRQ�G }Y}QHPHQWV�G }SLVVDJH�DOWHUQDWLI��$LQVL��FHV�DSSOLFDWLRQV�SHXYHQW�SHUPHWWUH�G DP}OLRUHU�OH�GLDJQRVWLF�FKH]�OHV�SDWLHQWV�SRXU�OHVTXHOV�OH
V}TXHQ{DJH�GH�O
H[RPH�RX�GX�J}QRPH�Q
D�SDV�}W}�FRQFOXDQW��QRWDPPHQW�HQ�DLGDQW�v�O LQWHUSU}WDWLRQ�GH�FHUWDLQHV�YDULDWLRQV��SDU�H[HPSOH��GHV
YDULDWLRQV�QRQ�FRGDQWHV�D\DQW�XQ�LPSDFW�IRQFWLRQQHO�

7RXWHIRLV��GDQV�OH�FDGUH�GX�GLDJQRVWLF�GHV�PDODGLHV�UDUHV��OH�GHVLJQ�H[S}ULPHQWDO�GH�O DQDO\VH�51$6HT�GL|UH�GH�FHOXL�G XQH�DQDO\VH�G H[SUHVVLRQ
GL}UHQWLHOOH�TXL�FRPSDUH�GHV�JURXSHV�G }FKDQWLOORQV�DYHF�U}SOLFDWV�GDQV�GL}UHQWHV�FRQGLWLRQV��$®Q�GH�G}WHFWHU�GHV�}Y}QHPHQWV�SDWKRJ}QLTXHV��OD
VWUDW}JLH�FRQVLVWH�v�LGHQWL®HU�GHV�}Y}QHPHQWV�DEHUUDQWV��QLYHDX[�G
H[SUHVVLRQ�J}QLTXH��}Y}QHPHQW�G }SLVVDJH��SDU�UDSSRUW�v�XQH�ODUJH�SRSXODWLRQ�
O }FKDQWLOORQ�G XQ�SDWLHQW�}WDQW�DORUV�FRPSDU}�DX[�}FKDQWLOORQV�G XQH�ODUJH�FRKRUWH��$FWXHOOHPHQW��SHX�GH�P}WKRGHV�HW�G RXWLOV�ELRLQIRUPDWLTXHV�HW
VWDWLVWLTXHV�RQW�}W}�G}YHORSS}V�SRXU�FHWWH�DSSURFKH�

$®Q �G }YDOXHU �OHXU �FDSDFLW} �v �G}WHFWHU �GHV �}Y}QHPHQWV �DEHUUDQWV� �QRXV �DYRQV �FRPSDU} �GL}UHQWHV �P}WKRGHV �ELRLQIRUPDWLTXHV �VXU �OHV �GRQQ}HV
51$6HT�LVVXHV�G }FKDQWLOORQ�GH�VDQJ�G XQH�FRKRUWH�GH����SDWLHQWV�DWWHLQWV�GH�PDODGLHV�UDUHV�QRQ�GLDJQRVWLTX}HV�SDU�OH�V}TXHQ{DJH�G H[RPH��3RXU
OD�G}WHFWLRQ�GH�J|QHV�H[SULP}V�GH�PDQL|UH�DEHUUDQWH��GHX[�P}WKRGHV�RQW�}W}�WHVW}HV���XQH�DSSURFKH�XWLOLVDQW�'H6HT��DYHF�XQ�GHVLJQ�FRPSDUDQW
O }FKDQWLOORQ�GH�FKDTXH�SDWLHQW�DX�UHVWH�GH�OD�FRKRUWH�� �HW�XQ�RXWLO �G}GL}��2875,'(5�TXL�G}WHFWH�OHV�QLYHDX[�G
H[SUHVVLRQ�J}QLTXH�G}YLDQW
VLJQL®FDWLYHPHQW�GH�OD�GLVWULEXWLRQ�GH�OD�SRSXODWLRQ��3RXU�OD�G}WHFWLRQ�G }Y}QHPHQWV�G }SLVVDJH�DEHUUDQW��O RXWLO�U0$7V��TXL�VH�EDVH�VXU�O
HVWLPDWLRQ
GX�QLYHDX�G
H[SUHVVLRQ�GHV�H[RQV��HW�O RXWLO�/HDIFXWWHU��TXL�HVWLPH�O
XWLOLVDWLRQ�GHV�LQWURQV��RQW�}W}�WHVW}V�HQ�FRPSDUDQW�O }FKDQWLOORQ�GH�FKDFXQ�GHV
SDWLHQWV�DX�UHVWH�GH�OD�FRKRUWH��$X�VHLQ�GHV����}FKDQWLOORQV��QRXV�DYRQV�DLQVL�G}WHFW}�HQWUH���HW�����J|QHV�H[SULP}V�GH�PDQL|UH�DEHUUDQWH�SDU
}FKDQWLOORQ�DYHF�XQH�P}GLDQH�GH���J|QHV�SDU�}FKDQWLOORQ��'H���v������P}GLDQH� ����HW�GH����v������P}GLDQH� �����}Y}QHPHQWV�G }SLVVDJH
DEHUUDQWV�SDU�}FKDQWLOORQ�RQW�}W}�G}WHFW}V�DYHF�/HDIFXWWHU�HW�U0$7V��UHVSHFWLYHPHQW��&HV�FRPSDUDLVRQV�QRXV�SHUPHWWURQW�GH�YDOLGHU�XQH�VWUDW}JLH
SRXU�O DQDO\VH�GHV�GRQQ}HV�51$6HT�GDQV�OH�FRQWH[WH�SDUWLFXOLHU�GHV�PDODGLHV�UDUHV��/ LQW}JUDWLRQ�GH�FHV�U}VXOWDWV�DYHF�OHV�GRQQ}HV�GH�V}TXHQ{DJH
G H[RPH�HW�GH�J}QRPH�SHUPHWWURQW�G }YDOXHU�OD�FDSDFLW}�GH�FHV�DSSURFKHV�v�DP}OLRUHU�O
LQWHUSU}WDWLRQ�FOLQLTXH�GHV�YDULDWLRQV�GHV�SDWLHQWV�DWWHLQWV
GH�PDODGLHV�UDUHV�

3LlFH�MRLQWH���DEVWUDFWB$*B7LVVHUDQWBY��GRF
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���������6\QGURPH�Gx(OOLV�YDQ�&UHYHOG���$�SURSRV�GxXQ�FDV

$XWHXUV��

.(1=$�'$),5������)DWLPD]]DKUD�%RX]LG���������1,65,1(�$%2866$,5����

���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF

0RWV�FOHIV���'\VSODVLH�FKRQGUR�HFWRGHUPLTXH��� (OOLV�YDQ�&UHYHOG

5mVXPm��

/H�V\QGURPH�G
(OOLV�YDQ�&UHYHOG��HVW�XQH�DHFWLRQ�UDUH�DYHF�HQYLURQ�����FDV�UDSSRUW}V�GDQV�OH�PRQGH��(OOH�VH�WUDQVPHW�VXU�OH�PRGH�DXWRVRPLTXH
U}FHVVLI�DYHF�XQH�H[SUHVVLRQ�YDULDEOH��& HVW�XQH�G\VSODVLH�FKRQGUR�HFWRGHUPLTXH�FDUDFW}ULV}H�SDU�GHV�F�WHV�FRXUWHV��XQH�SRO\GDFW\OLH��XQ�UHWDUG�GH
FURLVVDQFH� �XQH �G\VSODVLH �GHV �RQJOHV �HW �GHV �GHQWV� �GHV �DQRPDOLHV �HFWRGHUPLTXHV �HW �GHV �PDOIRUPDWLRQV �FDUGLDTXHV ����� �GHV �FDV�� �/H
G}YHORSSHPHQW�SV\FKRPRWHXU�HVW�QRUPDO��(OOH�HVW�GXH�v�GHV�PXWDWLRQV�GHV�J|QHV�(9&��HW�(9&���/H�V\QGURPH�G
(9&�DSSDUWLHQW�DX�JURXSH�GHV
V\QGURPHV�F�WHV�FRXUWHV�SRO\GDFW\OLH�TXL�GRLYHQW�~WUH�}YRTX}V�ORUV�GX�GLDJQRVWLF�SU}QDWDO��6D�SULVH�HQ�FKDUJH�HVW�SOXULGLVFLSOLQDLUH�

1RXV�UDSSRUWRQV�XQH�QRXYHOOH�REVHUYDWLRQ�PDURFDLQH�GX�&+8�GH�0DUUDNHFK��G XQH�SDWLHQWH�xJ}H�GH����DQV��QRQ�FRQVDQJXLQH��DGUHVV}H�HQ
FRQVXOWDWLRQ�GH�J}Q}WLTXH��P}GLFDOH�SRXU�XQ�UHWDUG�GH�FURLVVDQFH�DVVRFL}�v�XQH�FDUGLRSDWKLH�FRQJ}QLWDOH��/ HQVHPEOH�GHV�VLJQHV�FOLQLTXHV�HW
UDGLRORJLTXHV�RQW�SHUPLV�G }YRTXHU�HQ�SUHPLHU�OLHX�FKH]�QRWUH�SDWLHQWH�OH�GLDJQRVWLF�G XQ�V\QGURPH�G (OOLV�YDQ�&UHYHOG�

�$�WUDYHUV�FH�WUDYDLO��QRXV�PHWWRQV�HQ�H[HUJXH�OH�U�OH�GX�J}Q}WLFLHQ�GDQV�OH�GLDJQRVWLF�HW�OD�SULVH�HQ�FKDUJH�GH�FHWWH�SDWKRORJLH�DLQVL�TXH�GDQV
O }ODERUDWLRQ�G XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�
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'LPD�-281,

���������'LDJQRVWLF�SUmQDWDO�GX�V\QGURPH�6LPSVRQ�*RODELB%HKPHO�DVVRFLm�h�XQH�GmOmWLRQ�;T�����LQFOXDQW�OHV�JlQHV�*3&��*3&�

$XWHXUV��

'LPD�-281,������&KOR}�38,61(<�'$.+/,������-HOHQD�0$57,129,&������,QJULG�:,('(5������+DQDQH�%28&+*+28/������*}UDUG�7$&+'-,$1������$OLQH
5(&(9(85����

���6HUYLFH�G +LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��+�SLWDO�$QWRLQH�%}FO|UH��$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DULV��&ODPDUW��)UDQFH
���6HUYLFH�G +LVWRORJLH��(PEU\RORJLH�HW�&\WRJ}Q}WLTXH��+�SLWDO�$QWRLQH�%}FO|UH��$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DUL��&ODPDUW��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��+�SLWDO�$QWRLQH�%}FO|UH��$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DUL��&ODPDUW��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��+�SLWDO�.UHPOLQ�%LF~WUH��$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DULV��/H�.UHPOLQ�%LF~WUH��)UDQFH��&ODPDUW�
)UDQFH

0RWV�FOHIV���V\QGURPH�6LPSVRQ�*RODEL�%HKPHO��*3&���*3&�

5mVXPm��

/H�V\QGURPH�GH�6LPSVRQ�*RODEL�%HKPHO��6*%6��HVW�XQ�V\QGURPH�UDUH�FDUDFW}ULV}�SDU�XQH�DYDQFH�GH�FURLVVDQFH�SU}�HW�SRVWQDWDOH�DVVRFL}H�v�GHV
DQRPDOLHV �VTXHOHWWLTXHV� �FDUGLDTXHV �HW �U}QDOHV �DLQVL �TX v �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �GH �V}Y}ULW} �YDULDEOH� �(Q �GLDJQRVWLF �DQW}QDWDO� �GHV �VLJQHV
}FKRJUDSKLTXHV�WHOV�TXH�OD�PDFURVRPLH��O K\GUDPQLRV�HW�O K\SHUFODUW}�QXFDOH��DVVRFL}V�v�GHV�PDOIRUPDWLRQV�FDUGLDTXHV��U}QDOHV�HW�FUDQLRIDFLDOHV�
SHXYHQW�~WUH�REVHUY}V�

/HV�SUHPL|UHV�}WXGHV�J}Q}WLTXHV�RQW�SHUPLV�G LGHQWL®HU�GHV�UHPDQLHPHQWV�GX�J|QH�*3&���;T������GDQV�����v�����GHV�SDWLHQWV��3OXV�U}FHPPHQW
GHV�UHPDQLHPHQWV�GH�*3&��RQW�}W}�G}FULWV�VRXYHQW�DVVRFL}V�v�FHX[�GH�*3&��GDQV�DX�PRLQV���FDV�GH�6*%6��1RXV�UDSSRUWRQV�LFL�XQH�G}O}WLRQ�GH����
.E�HPSRUWDQW�OD�WRWDOLW}�GX�J|QH�*3&��HW�O H[WU}PLW}�� �GX�GHQLHU�H[RQ�GX�J|QH�*3&���;T�����

/D�G}O}WLRQ�D�}W}�PLVH�HQ�}YLGHQFH�SDU�&*+�DUUD\�v�SDUWLU�GH�YLOORVLW}V�FKRULDOHV�v����6$�SRXU�XQH�K\SHUFODUW}�QXFDOH��XQH�FDUGLRSDWKLH��XQH
GXSOLFDWLRQ�U}QDOH�HW�XQ�PLFURS}QLV�FKH]�XQ�I�WXV�GH�VH[H�PDVFXOLQ��,O�V DJLVVDLW�GH�OD�WURLVL|PH�JURVVHVVH�FKH]�XQH�SDWLHQWH�GH����DQV�TXL�D�}W}
LQWHUURPSXH�v����6$��/ DQDO\VH�HQ�I�WRSDWKRORJLH�D�PLV�HQ�}YLGHQFH�XQH�FDUGLRSDWKLH�GH�W\SH�9'',��WURLV�OREHV�SXOPRQDLUHV�v�JDXFKH��XQH
GXSOLFDWLRQ�U}QDOH�GURLWH�HW�GHV�RV�ORQJV�FRXUWV�

'DQV�VHV�DQW}F}GHQWV��RQ�UHWURXYH�XQH�SUHPL|UH�LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH�U}DOLV}H�FKH]�XQ�I�WXV�GH�VH[H�PDVFXOLQ�GHYDQW�XQ�V\QGURPH
SRO\PDOIRUPDWLI�DVVRFLDQW�XQH�FDUGLRSDWKLH��XQH�K}SDWRP}JDOLH��XQH�PDOIRUPDWLRQ�GH�OD�FDJH�WKRUDFLTXH��XQH�V\QGDFW\OLH��XQ�K\GUDPQLRV�HW�XQH
K\SRSODVLH�GH�O HQVHOOXUH�QDVDOH��&HWWH�U}FLGLYH�GX�V\QGURPH�GH�6*%�HVW�HQ�IDYHXU�G XQH�WUDQVPLVVLRQ�PDWHUQHOOH��FHWWH�SDWKRORJLH�}WDQW�GH
WUDQVPLVVLRQ�OL}H�v�O ;��/ RULJLQH�PDWHUQHOOH�GH�OD�G}O}WLRQ�D�}W}�FRQ®UP}H�SDU�3&5�TXDQWLWDWLYH�

/HV�SUR®OV�G H[SUHVVLRQ�DLQVL�TXH�GHV�}WXGHV�IRQFWLRQQHOOHV�GX�J|QH�*3&��VXJJ|UHQW�TXH�GHV�UHPDQLHPHQWV�GH�FH�J|QH�SHXYHQW�~WUH�v�O RULJLQH�GH
SOXVLHXUV�PDQLIHVWDWLRQV�FOLQLTXHV�GX�6*%6��&HSHQGDQW��LO�Q D�}W}�G}FULW�TX XQH�VHXOH�IRLV�FRPPH�UHVSRQVDEOH�GX�6*%6�R��XQH�GXSOLFDWLRQ�SXUH�GH
FH�J|QH�D�}W}�REVHUY}H�FKH]�GHV�GHVFHQGDQWV�GH�OD�IDPLOOH�UDSSRUW}�LQLWLDOHPHQW�SDU�*RODEL�HW�5RVHQ��/HV�G}O}WLRQV�G}FULWHV�GHV�GHX[�J|QHV�*3&��
*3&��HPSRUWHQW�OHV�GHX[�GHUQLHUV�H[RQV�GX�*3&��RX�XQH�SDUWLH�GH�O H[RQ���

1RXV�UDSSRUWRQV�XQ�FDV�GH�6*%6�LPSOLTXDQW�v�OD�IRLV�*3&���XQH�SHWLWH�SDUWLH�GH�O
H[RQ�������SE��HW�O
HQVHPEOH�GX�J|QH�*3&���'HYDQW�FHWWH�G}O}WLRQ
HW�OHV�VLJQHV�}FKRJUDSKLTXHV�VLPLODLUHV�v�FHX[�G}FULWV�DVVRFL}V�v�XQH�G}O}WLRQ�SXUH�GH�*3&��RX�v�XQH�GXSOLFDWLRQ�SXUH�GH�*3&���GHX[�K\SRWK|VHV
SHXYHQW�~WUH�SURSRV}HV�TXDQW�v�OD�SK\VLRSDWKRORJLH�J}Q}WLTXH�GH�FH�V\QGURPH���VRLW�O
LPSOLFDWLRQ�GLUHFWH�GH�OD�G}O}WLRQ�GH�*3&���RX�O
LQFULPLQDWLRQ
G
XQH�U}JLRQ�PLQLPDOH�FULWLTXH�GH�*3&��GH�����SE��J|QH�TXL�D�WRXMRXUV�}W}�FRQVLG}U}�FRPPH�FDXVDO�SRXU�FH�V\QGURPH�
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3LHUUH���+DGULHQ�%(&.(5

���������(SLVRGHV�DLJXV�GxDFLGRVH�ODFWLTXH�HW�HQFmSKDORSDWKLH�GXV�h�XQ�GmzFLW�HQ�FRPSOH[H�,,,

$XWHXUV��

3LHUUH���+DGULHQ�%HFNHU������=LQD�&KDPHNK������0DKD�%HQ�6HGULQH������$QQH���*D�OOH�/H�0RLQJ������3DVFDOH�'H�/RQOD\������(OLVH�/HELJRW������3DWULFH
7KHURQG������$EGHOKDPLG�6ODPD������3DXOLQH�*DLJQDUG����

���%LRFKLPLH��&+8�GH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���1HXURS}GLDWULH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���0DODGLHV�0}WDEROLTXHV�3}GLDWULTXHV��&+8�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH

0RWV�FOHIV���/<50���FRPSOH[H�,,,��F\WRSDWKLH�PLWRFKRQGULDOH��DFLGRVH�ODFWLTXH��HQF}SKDORSDWKLH

5mVXPm��

/HV�F\WRSDWKLHV�PLWRFKRQGULDOHV�VRQW�UHPDUTXDEOHV�SDU�OHXU�JUDQGH�GLYHUVLW}�G
H[SUHVVLRQ�FOLQLTXH�HW�OHXU�GRXEOH�RULJLQH�J}Q}WLTXH���OH�J}QRPH
PLWRFKRQGULDO�SRO\SOR�GH�GH�WUDQVPLVVLRQ�PDWHUQHOOH�HW�OH�J}QRPH�QXFO}DLUH��/HV�G}®FLWV�HQ�FRPSOH[H�,,,�UHSU}VHQWHQW���v�����GHV�G}®FLWV�LGHQWL®}V
GH�OD�FKDLQH�UHVSLUDWRLUH�HW�VRQW�VRXYHQW�GXV�v�GHV�PXWDWLRQV�GDQV�OH�J|QH�PLWRFKRQGULDO �07�&<% �FRGDQW�XQH�GHV�VRXV�XQLW}V�FDWDO\WLTXHV
�SK}QRW\SH�PXVFXODLUH� �RX�GDQV�OHV�J|QHV�%&6�/ �RX�77&�� ��SK}QRW\SH�QHXURORJLTXH��FRGDQW�GHV�SURW}LQHV�Q}FHVVDLUHV�v�O DVVHPEODJH�GX
FRPSOH[H�,,,��/HV�G}®FLWV�OL}V�DX[�DXWUHV�J|QHV�QXFO}DLUHV�FRGDQW�SRXU�GHV�SURW}LQHV�GH�VWUXFWXUH��DLQVL�TX DX�J|QH�/<50��FRGDQW�SRXU�XQH�SURW}LQH
G DVVHPEODJH��RQW�}W}�FKDFXQ�G}FULWV�GDQV�TXHOTXHV�IDPLOOHV�VHXOHPHQW�

1RXV�UDSSRUWRQV�OH�FDV�G XQH�SDWLHQWH�H[SORU}H�v�O xJH�GH���DQV�SRXU�DFF|V�U}FXUUHQWV�G DFLGRVH�ODFWLTXH�DYHF�WURXEOHV�GH�OD�FRQVFLHQFH�HW
K\SRWRQLH�G}FOHQFK}V�SDU�OH�MH�QH��/ H[DPHQ�FOLQLTXH�PRQWUH�XQ�V\QGURPH�S\UDPLGDO�IUDQF��XQ�UHWDUG�SV\FKRPRWHXU�LPSRUWDQW��DLQVL�TX XQ�O}JHU
G}ERUG�K}SDWLTXH��GHV�FKHYHX[�FDVVDQWV�ELFRORUHV�HW�XQ�UHWDUG�GH�FURLVVDQFH��/ K\SHUODFWDW}PLH��O DWWHLQWH�QHXURORJLTXH�HW�OHV�DQRPDOLHV�GH�OD
VXEVWDQFH�EODQFKH�v�O ,50�RQW�IDLW�VXVSHFWHU�XQH�F\WRSDWKLH�PLWRFKRQGULDOH�

/H�V}TXHQ{DJH�GH�O $'1�PLWRFKRQGULDO�}WDLW�QRUPDO��/ }WXGH�GH�QRWUH�SDQHO�G}GL}�GH�����J|QHV�QXFO}DLUHV�D�UHWURXY}�XQH�PXWDWLRQ�KRPR]\JRWH
F�����&!*�GDQV�OH�J|QH�/<50���10B���������HQWUDLQDQW�XQ�VDXW�GH�O H[RQ���VXU�F'1$�HW�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}PDWXU}��S�9DO�*OQIV���
/HV�}WXGHV�IRQFWLRQQHOOHV�GH�OD�FKDLQH�UHVSLUDWRLUH�RQW�PRQWU}�XQH�GLPLQXWLRQ�GH�O DFWLYLW}�GX�FRPSOH[H�,,, �GDQV�OHV�®EUREODVWHV�PDLV�SDV�GDQV�OH
PXVFOH�QL�GDQV�OH�IRLH��/H�G}IDXW�G DVVHPEODJH�GX�FRPSOH[H�,,,�GDQV�OHV�®EUREODVWHV�D�}W}�FRQ®UP}�SDU�%1�3$*(�

/H�SUHPLHU�FDV�GH�G}®FLW �HQ�FRPSOH[H�,,, �OL}�DX�J|QH�/<50��D�}W}�G}FULW �HQ����������SDWLHQWV�LVVXV�GH���IDPLOOHV�RQW�}W}�UDSSRUW}V�GHSXLV� �/HXU
SK}QRW\SH�HVW�VLPLODLUH�DYHF�GHV�}SLVRGHV�G DFLGRVH�ODFWLTXH�G}FOHQFK}V�SDU�XQ�FRQWH[WH�I}EULOH�RX�XQ�MH�QH��DVVRFL}V�v�XQH�HQF}SKDORSDWKLH
SURJUHVVLYH�DYHF�U}JUHVVLRQ�SV\FKRPRWULFH��&HSHQGDQW��OHXU�}YROXWLRQ�HVW�WU|V�YDULDEOH��DLQVL�OH�SOXV�xJ}�D����DQV��WDQGLV�TXH���SDWLHQWV�VRQW
G}F}G}V�YHUV�O xJH�GH���DQV��,O�HVW�v�QRWHU�TX XQ�DSSDUHQW}�KRPR]\JRWH�HVW�HQFRUH�DV\PSWRPDWLTXH��1RWUH�SDWLHQWH�D�DFWXHOOHPHQW���DQV�HW�JDUGH
XQ�UHWDUG�JOREDO�GHV�DFTXLVLWLRQV��6D�SULVH�HQ�FKDUJH�HVW�VXUWRXW�PDUTX}H�SDU�OD�Q}FHVVLW}�G XQH�QXWULWLRQ�HQW}UDOH�SRXU�PDXYDLVH�SULVH�SRQG}UDOH�
$XFXQH�FRUU}ODWLRQ�J}QRW\SH�SK}QRW\SH�}YLGHQWH�QH�SHUPHW�G H[SOLTXHU�v�O KHXUH�DFWXHOOH�FHWWH�YDULDELOLW}�

/D �GHVFULSWLRQ �GH �QRXYHDX[ �FDV �HVW �HVVHQWLHOOH �SRXU �PLHX[ �FRPSUHQGUH �OD �SK\VLRSDWKRORJLH �OL}H �DX �G}®FLW �HQ �/<50� �QRWDPPHQW �SRXU �SU}FLVHU
O RULJLQH�GH�O HQF}SKDORSDWKLH���HVW�HOOH�FDXV}H�SDU�XQ�G}®FLW�HQ�FRPSOH[H�,,,�DX�QLYHDX�F}U}EUDO�RX�HVW�HOOH�VHFRQGDLUH�DX[�FULVHV�P}WDEROLTXHV��HW
GDQV�FH�FDV�SRWHQWLHOOHPHQW�}YLWDEOH�"

3LlFH�MRLQWH���$EVWUDFW���(SLVRGHV�DLJXV�G DFLGRVH�ODFWLTXH��GRF[



0$/$',(6�&$5',29$6&8/$,5(6 3DXOLQH�$51$8'

���������8Q�QRXYHDX�KRWVSRW�PXWDWLRQQHO�GX�JlQH�6.,�GDQV�OH�FRQWH[WH�GX�GLDJQRVWLF�PROmFXODLUH�GH�V\QGURPH�GH�0DUIDQ�HW
GHV�DQmYULVPHV�GH�OxDRUWH�DVFHQGDQWH

$XWHXUV��

3DXOLQH�$51$8'���������&DUROLQH�5$&,1(������1DGLQH�+$11$���������-XOLHQ�7+(9(121������-HDQ�/XF�$/(66$1'5,������'RPLQLTXH�%211($8������-LOO
&/$<721�60,7+���������&KULVWLQH�&28%(6������%UXQR�'(/2%(/�������6RSKLH�'838,6�*,52'�������/DXUHQW�*28<$�������6\OYLH�2'(17�������9LUJLQLH
&$50,*1$&�������&KULVWHO�7+$89,1�52%,1(7�����������&DULQH�/(�*2))�������*XLOODXPH�-21'($8����������&DWKHULQH�%2,/($8���������/DXUHQFH�)$,95(
����

���'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�%LFKDW��$3�+3��3$5,6��)UDQFH
���,16(50�8������+�SLWDO�%LFKDW��3$5,6��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O LQWHUU}JLRQ�(VW�HW�)+8�75$16/$'�
&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���8QLW}�GH�*}Q}WLTXH�&OLQLTXH��3�OH�&RXSOH�(QIDQW��&+8�GH�*UHQREOH�VLWH�1RUG���+�SLWDO�&RXSOH�(QIDQW��*UHQREOH��)UDQFH
���6HUYLFH�GH�5}DQLPDWLRQ�1}RQDWDOH��3ROH�)HPPH�0|UH�(QIDQW��&+�)HOL[�*X\RQ��&+8�GH�/D�5}XQLRQ��6DLQW�'HQLV��/D�5}XQLRQ��)UDQFH
���'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH�HW�8QLW}�0LWRYDVF�,16(50�������&156�������&+8�$QJHUV��$QJHUV��)UDQFH
���0DQFKHVWHU�&HQWUH�)RU�*HQRPLF�0HGLFLQH��6W�0DU\
V�+RVSLWDO��0DQFKHVWHU�DQG�8QLYHUVLW\�+RVSLWDOV��1+6�)RXQGDWLRQ�7UXVW�0DQFKHVWHU��$FDGHPLF
+HDOWK�6FLHQFHV�&HQWUH��6W�0DU\
V�+RVSLWDO��0DQFKHVWHU��5R\DXPH�8QL
���'LYLVLRQ�RI�(YROXWLRQ�DQG�*HQRPLF�6FLHQFHV��6FKRRO�RI�%LRORJLFDO�6FLHQFHV��8QLYHUVLW\�RI�0DQFKHVWHU��0DQFKHVWHU��5R\DXPH�8QL
���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�6XG�/DQJXHGRF�5RXVVLOORQ��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH
0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�&KURPRVRPLTXH��*+,&/��+�SLWDO�6DLQW�9LQFHQW�GH�3DXO��/LOOH��)UDQFH
����&HQWUH�GH�&RPS}WHQFHV�V\QGURPH�GH�0DUIDQ�HW�V\QGURPHV�DSSDUHQW}V��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����&HQWUH�1DWLRQDO�0DODGLHV�5DUHV��6\QGURPH�GH�0DUIDQ�HW�DSSDUHQW}V��+�SLWDO�%LFKDW��$3�+3��3$5,6��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
����,16(50��8������*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
����&HQWUH�GH�5}I}UHQFH�'}®FLHQFHV�,QWHOOHFWXHOOHV�GH�&DXVHV�5DUHV��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
����,16(50�8������+�SLWDO�%LFKDW��3DULV��)UDQFH
����&HQWUH�GH�*}Q}WLTXH���3�OH�3}GLDWULH��&+8�'LMRQ�%RXUJRJQH���+�SLWDO�)��0LWHUUDQG��'LMRQ��)UDQFH

0RWV�FOHIV���*|QH�6.,��6\QGURPH�GH�6KSULQW]HQ�*ROGEHUJ��6\QGURPH�GH�0DUIDQ��6SHFWUH�SK}QRW\SLTXH

5mVXPm��

&RQWH[WH

/HV�YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�6.,�VRQW�DVVRFL}HV�DX�V\QGURPH�GH�6KSULQW]HQ�*ROGEHUJ��6*6���TXL�HVW�XQH�PDODGLH�V\VW}PLTXH�UDUH�GX�WLVVX
FRQMRQFWLI��FDUDFW}ULV}H�SDU�GHV�DWWHLQWHV�FUDQLR�IDFLDOHV��VTXHOHWWLTXHV�HW�FDUGLRYDVFXODLUHV��'DQV�OD�OLWW}UDWXUH��FHUWDLQV�VLJQHV�FOLQLTXHV�FRPPH�OD
G}®FLHQFH�LQWHOOHFWXHOOH�HW�OD�FUDQLRV\QRVWRVH�VRQW�SUHVTXH�V\VW}PDWLTXHPHQW�UHWURXY}V�FKH]�OHV�SRUWHXUV�GH�YDULDQWV�SDWKRJ|QHV�GDQV�FH�J|QH�
-XVTX DORUV��OD�GHVFULSWLRQ�FOLQLTXH�GH�FHV�SDWLHQWV�}WDLW�SOXW�W�KRPRJ|QH��HW�OHV�YDULDQWV�SDWKRJ|QHV�FRQQXV�}WDLHQW�VLWX}V�GDQV�GHX[�KRWVSRWV
SDUWLFXOLHUV�GX�J|QH�6.,�

�

0mWKRGHV�HW�UmVXOWDWV

'DQV �OH �FRQWH[WH �GX �GLDJQRVWLF �PRO}FXODLUH �GX �V\QGURPH �GH �0DUIDQ ��0)6� �HW �GHV �SDWKRORJLHV �DSSDUHQW}HV� �QRXV �DYRQV �LGHQWL®} �� �FDV �LQGH[�
SRUWHXUV�GH���YDULDQWV�SDWKRJ|QHV�GL}UHQWV�GX�J|QH�6.,�DHFWDQW�O DFLGH�DPLQ}�7KU�����7RXV�FHV�FDV��xJ}V�GH���v����DQV��}WDLHQW�VSRUDGLTXHV��,O�D
}W} �SRVVLEOH �GH �PRQWUHU �TXH �� �GH �FHV �}Y|QHPHQWV �PRO}FXODLUHV �}WDLHQW �VXUYHQXV �GH �QRYR� �&HV �SDWLHQWV �RQW �E}Q}®FL} �G XQ �H[DPHQ �FOLQLTXH
VS}FL®TXH�U}DOLV}�SDU�XQH�}TXLSH�SOXULGLVFLSOLQDLUH��,OV�SU}VHQWDLHQW�WRXV�GHV�FDUDFW}ULVWLTXHV�PRUSKRORJLTXHV�PRLQGUHV�DYHF�XQ�KDELWXV�PDUIDQR�GH
HW �FHFL �QH �SHUPHWWDLW �SDV �GH �IDLUH �OH �GLDJQRVWLF �GH �6*6 �D �SULRUL� �6HXOHPHQW �� �G HQWUH �HX[ �DYDLHQW �GHV �GL°FXOW}V �G DSSUHQWLVVDJH �HW �DXFXQ �QH
SU}VHQWDLW �GH �G}®FLHQFH �LQWHOOHFWXHOOH� �6L[ �FDV �LQGH[ �VXU �� �SU}VHQWDLHQW �XQ �DQ}YULVPH �GH �O DRUWH �DVFHQGDQWH� �TXL �D �Q}FHVVLW} �XQH �FKLUXUJLH
SU}YHQWLYH �SRXU �OH �FDV �OH �SOXV �xJ}�

�

&RQFOXVLRQ

&H�UDSSRUW�}WHQG�OH�VSHFWUH�SK}QRW\SLTXH�DVVRFL}�DX[�YDULDQWV�SDWKRJ|QHV�GX�J|QH�6.,��1RXV�G}FULYRQV�LFL�XQ�QRXYHDX�KRWVSRW�PXWDWLRQQHO�DVVRFL}
v�XQH�DWWHLQWH�V\QGURPLTXH�DSSDUHQW}H�DX�V\QGURPH�GH�0DUIDQ��VDQV�G}®FLHQFH�LQWHOOHFWXHOOH��8QH�DWWHLQWH�FDUGLRYDVFXODLUH�D�}W}�PLVH�HQ�}YLGHQFH
GDQV�XQ�QRPEUH�VLJQL®FDWLI�GH�FDV��FH�TXL�LOOXVWUH�OD�Q}FHVVLW}�G XQ�GLDJQRVWLF�SU}FLV�GH�FHV�SDWLHQWV�SRXU�DGDSWHU�OH�WUDLWHPHQW�P}GLFDPHQWHX[�HW
OH�VXLYL�FDUGLRORJLTXH�

3LlFH�MRLQWH��������$VVLVHV�3�$51$8'�8Q�QRXYHDX�KRWVSRW�PXWDWLRQHO�GDQV�OH�J|QH�6.,�GDQV�OH�FRQWH[WH�GX�GJ�PROHFXODLUH�0)6�7$$�GRF[



1(852*c1c7,48( 2XVVDPD�.HWWDQL

���������(WXGH�GH�OD�PXWDWLRQ�*����6�GX�JlQH�/55.��GDQV�XQH�SRSXODWLRQ�PDURFDLQH�DWWHLQWH�GH�OD�0DODGLH�GH�3DUNLQVRQ

$XWHXUV��

2XVVDPD�.HWWDQL������6DQDH�(O�%DUGDL������%DGU�HGGLQH�(O�0DNK]HQ������0RKDPHG�$KDNRXG������0RG\�'LRS������+DQDQH�6D\HO������,KVDQ�(O�2WPDQL�����
6DLG�7UKDQLQW������0HULDP�$EEDVVL������0RKDPPHG�)DRX]L�%HODKVHQ������/DLOD�%RXJXHQRXFK���������.DULP�2XOGLP�������

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�+DVVDQ�,,��)}V���0DURF��)|V��0DURF
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH���&+8�+DVVDQ�,,��)|V��0DURF
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�+DVVDQ�,,��)HV��0DURF
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�+DVVDQ�,,��)|V��0DURF
���6HUYLFH�GH�QHXURORJLH��&+8�+DVVDQ�,,��)|V��0DURF
���)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH��8QLY}UVLW}�VLGL�0RKDPHG�%HQ�$EGHOODK��)|V��0DURF
���)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH��8QLY}UVLW}�VLGL�0RKDPHG�%HQ�$EGHOODK��)HV��0DURF

0RWV�FOHIV���3DUNLQVRQ��*����6��/55.���5)/3��0DURF

5mVXPm��

,QWURGXFWLRQ �� �/D �PDODGLH �GH �3DUNLQVRQ ��03� �UHSU}VHQWH �O XQH �GHV �DHFWLRQV �QHXURG}J}Q}UDWLYHV �OHV �SOXV �IU}TXHQWHV� �DHFWDQW �� �v �� �� �GH �OD
SRSXODWLRQ�J}Q}UDOH�DSU|V����DQV���$�FH�MRXU��XQ�ODUJH�VSHFWUH�GH�YDULDQWV�J}Q}WLTXHV�D�}W}�DVVRFL}�v�OD�IRUPH�IDPLOLDOH�HW�VSRUDGLTXH�GH�OD�PDODGLH
GDQV �GLYHUVHV �SRSXODWLRQV �GX �PRQGH� �3DUPL �FHV �YDULDQWV �®JXUH �OD �PXWDWLRQ �*����6 �GX �J|QH �/55.� �LPSOLTX}H �v �HOOH �VHXOH �GDQV �XQH �SURSRUWLRQ
LPSRUWDQWH�GHV�IRUPHV�DXWRVRPLTXHV�GRPLQDQWHV�GH�OD�03��HW�DXVVL�GDQV�GHV�IRUPHV�FRPPXQHV�LGLRSDWKLTXHV��/D�IU}TXHQFH�GH�OD�PXWDWLRQ�*����6
YDULH�FRQVLG}UDEOHPHQW�VHORQ�O RULJLQH�J}RJUDSKLTXH�HW�HWKQLTXH��7U|V�UDUH�HQ�$VLH�HW�HQ�(XURSH��HOOH�HVW�WU|V�IU}TXHQWH�HQ�$IULTXH�GX�1RUG�

2EMHFWLI��'}WHUPLQHU�OD�IU}TXHQFH�GH�OD�PXWDWLRQ�*����6�FKH]�XQH�SRSXODWLRQ�PDURFDLQH�DWWHLQWH�GH�OD�03��

0mWKRGH �� �1RXV �DYRQV �HHFWX} �XQH �DQDO\VH �J}Q}WLTXH �GH �OD �PXWDWLRQ �*����6 �FKH] ��� �SDWLHQWV �DWWHLQWV �GH �OD �03 �HQ �XWLOLVDQW �XQH �P}WKRGH
VWDQGDUG�GH�3&5�VXLYLH�G XQH�GLJHVWLRQ�HQ]\PDWLTXH�SDU�XQH�HQ]\PH�GH�UHVWULFWLRQ�

5mVXOWDW���/D�PXWDWLRQ�*����6�D�}W}�UHWURXY}H�FKH]�����GHV�VXMHWV�}WXGL}V�

&RQFOXVLRQ �� �/D �IU}TXHQFH �GH �OD �PXWDWLRQ �*����6 �GDQV �OD �SRSXODWLRQ �PDURFDLQH �}WXGL}H �FRQ®UPH �FHOOHV �UHWURXY}HV �GDQV �G DXWUHV �SRSXODWLRQV
QRUG�DIULFDLQHV�



0$/$',(6�'(6�25*$1(6�,17(51(6�(7�'8
6<67b0(�(1'2&5,1(

\RVUD�KDOOHE

���������gWXGH�FOLQLTXH��ELRORJLTXH��UDGLRORJLTXH�HW�JmQmWLTXH�GX�V\QGURPH�/3$&�FKH]�GHV�SDWLHQWV�WXQLVLHQV

$XWHXUV��

<RVUD�+DOOHE������+RXQHLGD�*KD]RXDQL������)DKPL�+PLOD������$OL�6DDG������5D®N�*KULVVL������,OKHP�%HQ�-D]LD������PRH]�JULEDD����

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�GH�PRQWSHOOLHU��VRXVVH��7XQLVLH
���6HUYLFH�G LPDJHULH�P}GLFDOH��&+8�)DUKDW�+DFKHG��VRXVVH��7XQLVLH
���6HUYLFH�GH�FKLUXUJLH�J}Q}UDOH��&+8�)DUKDW�+DFKHG��VRXVVH��7XQLVLH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��J}Q}WLTXH�PRO}FXODLUH�HW�ELRORJLH�GH�OD�UHSURGXFWLRQ��&+8�)DUKDW�+DFKHG��VRXVVH��7XQLVLH
���6HUYLFH�GH�JDVWUR�HQW}URORJLH��&+8�)DUKDW�+DFKHG��VRXVVH��7XQLVLH

0RWV�FOHIV���/3$&��JHQH�$%&%���PXWDWLRQV�GRPLQDQWHV��SKRVSKDWLG\OFKROLQH

5mVXPm��

/H�V\QGURPH�GH�FKRO}OLWKLDVH�DVVRFL}H�v�XQH�IDLEOH�WHQHXU�HQ�SKRVSKROLSLGHV��/3$&��HVW�XQH�IRUPH�GH�FKRO}OLWKLDVH�VXVSHFW}H�FKH]�OHV�SDWLHQWV
SU}VHQWDQW�XQH�FKRO}OLWKLDVH�V\PSWRPDWLTXH�DVVRFL}H�v�O
XQ�GHV�FULW|UHV�VXLYDQWV���D��PRLQV�GH����DQV�DX�G}EXW�GHV�V\PSW�PHV��E��U}FXUUHQFH�GHV
V\PSW�PHV�DSU|V�XQH�FKRO}F\VWHFWRPLH��F��VLWHV�K\SHU}FKRJ|QHV�LQWUDK}SDWLTXHV�DYHF�WRSRJUDSKLH�FRPSDWLEOH�DYHF�GHV�G}S�WV�OLSLGLTXHV�OH�ORQJ
GH�OD�VXUIDFH�OXPLQDOH�GH�O
DUEUH�ELOLDLUH�LQWUDK}SDWLTXH��GHV�ERXHV�LQWUDK}SDWLTXHV�RX�GH�OD�PLFUROLWKLDVH��G��$QW}F}GHQWV�IDPLOLDX[�GH�FKRO}OLWKLDVH
FKH]�GHV�SDUHQWV�DX�SUHPLHU�GHJU}�,O�HVW�DVVRFL}�DX�J|QH�$%&%��FRGDQW�SRXU�OD�SURW}LQH�$%&%��H[SULP}H�DX�QLYHDX�GH�OD�PHPEUDQH�ELOLDLUH
FDQDODLUH�GH�O
K}SDWRF\WH��(OOH�IDLW�SDVVHU�OD�SKRVSKDWLG\OFKROLQH��3&��GH�OD�IROLROH�LQWHUQH�v�OD�IROLROH�H[WHUQH�GH�OD�PHPEUDQH��FH�TXL�OD�UHQG
GLVSRQLEOH�SRXU�O
H[WUDFWLRQ�DYHF�OHV�VHOV�ELOLDLUHV� �/HV�G}IDXWV�GH�FHWWH�SURW}LQH�HQWUD�QHQW�GH�IDLEOHV�WDX[�GH�3&��TXL �FRH[LVWHQW�DYHF�GHV
FRQFHQWUDWLRQV�QRUPDOHV�GH�VHOV�ELOLDLUHV�GDQV�OD�ELOH��(Q�FRQV}TXHQFH��OHV�PLFHOOHV�ELOLDLUHV�GH�OD�3&�VRQW�G}VWDELOLV}HV��FH�TXL�SHUPHW�DX[�DFLGHV
ELOLDLUHV�QRQ�PLFHOODLUHV�GH�FDXVHU�GHV�O}VLRQV�}SLWK}OLDOHV�HW�IDYRULVH�OD�IRUPDWLRQ�GH�PLFUR�FDOFXOV�GH�FKROHVW}URO�ELOLDLUH�1RWUH�}WXGH�SRUWH�VXU���
SDWLHQWV�WXQLVLHQV�xJ}V�GH�PRLQV�GH����DQV�DWWHLQWV�GH�OLWKLDVH�ELOLDLUH�HW�U}SRQGDQW�DX[�FULW|UHV�GX�V\QGURPH�/3$&�1RXV�DYRQV�U}DOLV}�XQH�}WXGH
DQDO\WLTXH�GHV�FDUDFW}ULVWLTXHV�}SLG}PLRORJLTXHV��FOLQLTXHV��ELRORJLTXHV�HW�UDGLRORJLTXHV�GHV�SDWLHQWV�SXLV�XQ�V}TXHQ{DJH�GH�W\SH�6DQJHU�GHV���
H[RQV�FRGDQW�GX�J|QH�$%&%��/
DQDO\VH�PRO}FXODLUH�D�PLV�HQ�}YLGHQFH�XQH�PXWDWLRQ�SDWKRJ|QH�GX�J|QH�$%&%��FKH]��������GHV�SDWLHQWV��/HV
PXWDWLRQV�WURXY}HV�VRQW�GH�W\SH�QRQ�VHQV�HW�IDX[�VHQV��GHX[�VRQW�GH�QRXYHOOHV�PXWDWLRQV��'HV�}WXGHV�J}Q}WLTXHV�VXSSO}PHQWDLUHV�GH�KDXWH
U}VROXWLRQ�SDU�1*6�FRXYUDQW�O
HQVHPEOH�GX�J}QRPH�VRQW�DLQVL�Q}FHVVDLUHV�SRXU�UHFKHUFKHU�GHV�PXWDWLRQV�GDQV�G DXWUHV�J|QHV�SRXYDQW�~WUH
LPSOLTX}V�GDQV�FH�V\QGURPH�FKH]�OHV�SDWLHQWV�QRQ�PXW}V�GDQV�OH�J|QH�$%&%��

3LlFH�MRLQWH���DEVWUDFW�/3$&�<RVUD�+DOOHE�GRF[
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&\ULO�)2851,(5

���������gYDOXDWLRQ�ELRLQIRUPDWLTXH�GH�OxLPSDFW�GH�OD�UHFDOLEUDWLRQ�GHV�VFRUHV�GH�TXDOLWm�GHV�EDVHV��%465��VXU�OD�GmFRXYHUWH�GH
YDULDWLRQV�LVVXHV�GH�GRQQmHV�GH�VmTXHQkDJH�h�KDXW�GmELW�

$XWHXUV��

&\ULO�)2851,(5���������&DUROLQH�&+$38627���������%HQMDPLQ�72851,(5���������5RPDLQ�$8&$*1(���������(PLOLH�7,66(5$17���������/DXUHQFH�)$,95(����
����&KULVWHO�7+$89,1���������0DU\�&$//$1$1���������<DQQLV�'8))285'�������

���805�����,QVHUP��8QLYHUVLW}�ERXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���8QLW}�IRQFWLRQQHOOH�,QQRYDWLRQ�J}Q}WLTXH�HW�}SLJ}Q}WLTXH�HQ�RQFRORJLH��3ODWHIRUPH�GH�ELRORJLH�KRVSLWDOR�XQLYHUVLWDLUH��&+8�'LMRQ�%RXUJRJQH�
'LMRQ��)UDQFH
���805�����*$'��,QVHUP��8QLYHUVLW}�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�l��FHQWUH�GH�J}Q}WLTXH��)+8�75$16/$'��&+8
'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���805�����,QVHUP��8QLYHUVLW}�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH

0RWV�FOHIV���%DVH�TXDOLW\�VFRUH��5HFDOLEUDWLRQ��%LRLQIRUPDWLTXH��9DULDQW�FDOOHU��3HUIRUPDQFH��*$7.��%DP8WLOV��*,$%��3LSHOLQH

5mVXPm��

/HV�WHFKQLTXHV�GH�V}TXHQ{DJH�KDXW�G}ELW��6+'��SHUPHWWHQW�DXMRXUG KXL�GH�U}DOLVHU�XQ�V}TXHQ{DJH�ev�OD�FDUWHl�SRXU�XQ�FR�W�WRXMRXUV�SOXV�IDLEOH�HW
GDQV �GHV �WHPSV �UHFRUGV� �2U� �QRXV �VDYRQV �TXH �FHV �WHFKQLTXHV �QH �VRQW �SDV �VDQV �IDLOOHV �HW �DSSRUWHQW �OHXUV �ORWV �G HUUHXUV �v �GL}UHQWHV �}WDSHV �GX
SURFHVVXV�GH�J}Q}UDWLRQ�GHV�GRQQ}HV��/ DQDO\VH�ELRLQIRUPDWLTXH�GH�FHV�GRQQ}HV�GRLW�GRQF�SUHQGUH�HQ�FRPSWH�HW�FRUULJHU�FHV�HUUHXUV�SRXU�J}Q}UHU
XQ�U}VXOWDW�OH�SOXV�SU}FLV�HW�U}DOLVWH�SRVVLEOH��'DQV�XQ�FRQWH[WH�GLDJQRVWLTXH��OHV�WHPSV�G DQDO\VH�VH�GRLYHQW�GH�UHVWHU�UDLVRQQDEOHV�D®Q�GH�U}SRQGUH
DX[�H[LJHQFHV�GH�WHPSV�LPSRV}V�SDU�FH�JHQUH�G H[DPHQ��3DUPL�OHV�QRPEUHXVHV�}WDSHV�G XQH�DQDO\VH�ELRLQIRUPDWLTXH�GH�GRQQ}HV�GH�6+'��OD
UHFDOLEUDWLRQ�GX�VFRUH�GH�TXDOLW}�GHV�EDVHV��%465��HVW�XQH�}WDSH�H[LJHDQWH�HQ�WHPSV�HW�HQ�UHVVRXUFHV�GH�FDOFXO�

/H�%465�HVW�XQH�}WDSH�GH�SU}�SURFHVVLQJ�GHV�GRQQ}HV�TXL�SHUPHW�GH�G}WHFWHU�OHV�HUUHXUV�V\VW}PDWLTXHV�SURGXLWHV�SDU�OH�V}TXHQFHXU�TXDQG�FHOXL�FL
HVWLPH�OH�VFRUH�GH�TXDOLW}�GH�O DSSHO�G XQH�EDVH��/H�VFRUH�GH�TXDOLW}�G XQH�EDVH��DSSHO}�VFRUH�GH�SKUHG��G}®QLW�OD�SUREDELOLW}�TXH�OD�EDVH�V}TXHQF}H
VRLW�FRUUHFWH��&H�VFRUH�HVW�FHSHQGDQW�ELDLV}�SDU�OH�FRQWH[WH�GX�V}TXHQ{DJH��OH�W\SH�GH�PDFKLQH��OD�WHFKQRORJLH�GH�V}TXHQ{DJH�XWLOLV}H��HWF����$LQVL
FHWWH�}WDSH�GH�%465�D�SRXU�EXW�GH�JRPPHU�FHV�GL}UHQWV�ELDLV�D®Q�G REWHQLU�XQ�VFRUH�GH�TXDOLW}�UH¯}WDQW�OH�PLHX[�SRVVLEOH�OD�U}DOLW}�

1RXV�WHVWRQV�LFL�SOXVLHXUV�RXWLOV�GH�UHFDOLEUDWLRQ�GDQV�OH�EXW�G }YDOXHU�OHXU�LPSDFW�VXU�OD�G}WHFWLRQ�GH�YDULDWLRQV�J}QRPLTXHV��1RXV�DYRQV�WHVW}�OHV
RXWLOV�e*$7.l�DX[�YHUVLRQV������HW����eEDP8WLOVl�HW�e/$&(5l��DLQVL�TXH�e.EETl�HW�e6WDPS\l��&HV�RXWLOV�XWLOLVHQW�GHV�DSSURFKHV�O}J|UHPHQW
GL}UHQWHV�D®Q�GH�FRUULJHU�FHV�ELDLV�

/H�MHX�GH�GRQQ}HV�XWLOLV}�SURYLHQW�GX�FRQVRUWLXP�e*HQRPH�LQ�D�%RWWOHl��*,$%���TXL�PHW�v�GLVSRVLWLRQ�GHV�GRQQ}HV�GH�V}TXHQ{DJH�VXU�J}QRPHV
KXPDLQV�SRXU�SHUPHWWUH�O DQDO\VH�FRPSDUDWLYH�HW�OD�YDOLGDWLRQ�GH�SLSHOLQH�G DSSHO�GH�YDULDWLRQV��1RWUH�MHX�GH�GRQQ}HV�VH�FRPSRVH�G XQ�PL[�GH��
J}QRPHV��1$������SRUWHXU�GH�PXWDWLRQV�VRPDWLTXHV�HW�1$�������GRQW�XQ�VHW�GH�YDULDWLRQV�Y}UL®}HV�D�}W}�J}Q}U}�SDU�OH�*,$%�HW�VXU�OHTXHO�QRXV
SRXYRQV�}YDOXHU�QRV�RXWLOV�ELRLQIRUPDWLTXHV�

/H�SLSHOLQH�GH�UHFKHUFKH�GH�YDULDWLRQV�HVW�EDV}�VXU�OHV�%HVW�SUDFWLFHV�ZRUNoRZ�SURSRV}�SDU�*$7.�

/HV�U}VXOWDWV�REWHQXV�LQGLTXHQW�XQH�WU|V�IDLEOH�YDULDWLRQ�GX�QRPEUH�GH�YDULDWLRQV�G}WHFW}HV��HW�XQH�VHQVLELOLW}�}JDOH�HQWUH�OHV�P}WKRGHV��*$7.�� 
��������*$7.���� ���������EDP8WLOV� ���������1R�%465� ����������,O�VHPEOH�GRQF�TXH�OD�UHFDOLEUDWLRQ�Q DHFWH�SDV�OD�VHQVLELOLW}�GX�SLSHOLQH�v
G}WHFWHU�GHV�YDULDWLRQV��PDLV�HQ�UHYDQFKH�GRXEOH�OH�WHPSV�GH�FDOFXO�JOREDO�GDQV�OD�SOXSDUW�GHV�FDV��/ DMXVWHPHQW�GX�VFRUH�GH�TXDOLW}�GHV�EDVHV�Q D
GRQF�TXH�SHX�G HHW�VXU�OD�YDOLGDWLRQ�GHV�YDULDWLRQV�SDU�OHV�DOJRULWKPHV�GH�YDULDQW�FDOOLQJ��FHWWH�}WDSH�GH�%465�WU|V�FKURQRSKDJH�SRXUUDLW�GRQF�~WUH
VXSSULP}H�GH�QRWUH�SLSHOLQH�HW�QRXV�IDLUH�JDJQHU�XQ�WHPSV�SU}FLHX[�GDQV�OH�SURFHVVXV�GLDJQRVWLTXH�
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���������'mWHFWLRQ��HQ�URXWLQH�GLDJQRVWLTXH��GxXQ�PRVDqVPH�FRQVWLWXWLRQQHO�VXU�OH�JlQH�%5&$��SDU�VmTXHQkDJH�KDXW�GmELW�

$XWHXUV��

12(0,(�%$66(7������9(521,&$�&86,1������(5(//�*8,//(50������0(/$1,(�(<5,(6������&+5<67(/�%581(7������9(521,48(�%(575$1'������7202
/,61(5������(/,6$%(7+�'$�0$,$������)/25(1&(�&28/(7����

���'}SDUWHPHQW�GH�J}Q}WLTXH���8)�/DERUDWRLUH�G
RQFRJ}Q}WLTXH�HW�G
DQJLRJ}Q}WLTXH��$3+3�6RUERQH�8QLYHUVLW}���+�SLWDX[�8QLYHUVLWDLUHV�3LWL}
6DOS~WUL|UH���&KDUOHV�)RL[��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH���8)�2QFRJ}Q}WLTXH�FOLQLTXH��$3+3�6RUERQH�8QLYHUVLW}���+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3$5,6�
)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�GH�F\WRORJLH�SDWKRORJLTXHV��$3+3�6RUERQH�8QLYHUVLW}���+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3$5,6�
)UDQFH

0RWV�FOHIV���%5&$���PRVD�TXH��V}TXHQ{DJH�KDXW�G}ELW��FDQFHU�GX�VHLQ��RQFRJ}Q}WLTXH

5mVXPm��

2Q�HVWLPH�TXH�����GHV�FDQFHUV�GX�VHLQ�HW�RX�GH�O
RYDLUH�VRQW�OD�FRQV}TXHQFH�G XQ�YDULDQW�SDWKRJ|QH�K}U}GLWDLUH��HW�GDQV�SOXV�GH�����GHV�FDV��FHV
YDULDQWV �SDWKRJ|QHV�VRQW �VLWX}V�GDQV�OHV �J|QHV�%5&$��HW �%5&$�� �$FWXHOOHPHQW� �OH �FULEODJH�GH�FHV�J|QHV�HVW �FRXUDPPHQW�HHFWX}�v�O DLGH�G XQ
SDQHO�GH�J|QHV�}WHQGX�HQ�XWLOLVDQW�OH�V}TXHQ{DJH�v�KDXW�G}ELW��&HWWH�WHFKQRORJLH�HVW�SOXV�VHQVLEOH�TXH�OHV�P}WKRGHV�GH�V}TXHQ{DJH�WUDGLWLRQQHOOHV
HW�DP}OLRUH�OD�FDSDFLW}�GH�G}WHFWLRQ�GHV�}Y}QHPHQWV�HQ�PRVD�TXH��7U|V�SHX�GH�FDV�GH�PXWDWLRQV�GH�QRYR�RQW�}W}�G}FULWV�GDQV�OHV�J|QHV�%5&$�DYHF
XQ�VHXO�FDV�GH�PRVD�FLVPH�FRQVWLWXWLRQQHO�G}PRQWU}��VXU�OH�J|QH�%5&$���)ULHGPDQ��%U�-�&DQFHU�������

1RXV�UDSSRUWRQV�XQ�FDV�GH�PRVD�FLVPH�FRQVWLWXWLRQQHO�GX�J|QH�%5&$���,O�V DJLW�G XQH�IHPPH�GH����DQV�DGUHVV}H�HQ�FRQVXOWDWLRQ�GH�J}Q}WLTXH�SRXU
XQ�FDQFHU�GX�VHLQ�ELIRFDO��SU}VHQWDQW�GHX[�O}VLRQV�GH���HW����PP�PRQWUDQW��XQ�FDUFLQRPH�OREXODLUH�LQYDVLI�6%5�,�.L���v������DYHF�XQH�FRPSRVDQWH
LQ�VLWX�v������VXU�XQ�IR\HU��S7�E�S1����HW�XQ�FDUFLQRPH�OREXODLUH�LQ�VLWX�VXU�OH�GHX[L|PH�IR\HU��/
LPPXQRKLVWRFKLPLH�}WDLW�SRVLWLYH�SRXU�OHV
U}FHSWHXUV�DX[��VWURJ|QHV�HW�v�OD�SURJHVW}URQH�HW�Q}JDWLYH�SRXU�OH�U}FHSWHXU�+HU���'DQV�VHV�DQW}F}GHQWV�IDPLOLDX[��RQ�QRWH�GHX[�V�XUV�DWWHLQWHV
G
XQ�FDQFHU�GX�VHLQ�v����HW����DQV��(OOH�D�GHX[�®OOHV�HW�XQ�JDU{RQ��PLQHXUV��HQ�ERQQH�VDQW}�

/ DQDO\VH��HHFWX}H�FKH]�FHWWH�SDWLHQWH��G XQ�SDQHO�GH����J|QHV�UHFRQQXV�G XWLOLW}�FOLQLTXH��}WDEOL�VHORQ�OHV�UHFRPPDQGDWLRQV�QDWLRQDOHV��GDQV�OH
FDGUH�G XQ�V\QGURPH�GH�SU}GLVSRVLWLRQ�K}U}GLWDLUH�DX�FDQFHU�GX�VHLQ�HW�RX�GH�O RYDLUH��SDU�V}TXHQ{DJH�KDXW�G}ELW��v�SDUWLU�G XQ�SU}O|YHPHQW
VDQJXLQ��D�PLV�HQ�}YLGHQFH�OH�YDULDQW�SDWKRJ|QH�WURQTXDQW��FODVVH����F�����*�!�$��S��7US�������VXU�OH�J|QH�%5&$���/D�IU}TXHQFH�DOO}OLTXH�GX
YDULDQW �HVW �GH ������SURIRQGHXU �GH �OHFWXUH �! ����;� �VXJJ}UDQW �XQH �PXWDWLRQ �HQ �PRVD�TXH ��U}VXOWDW �FRQ®UP}�SDU �V}TXHQ{DJH �6DQJHU�� �/ DQDO\VH
G DXWUHV�W\SHV�GH�SU}O|YHPHQWV�D�SHUPLV�GH�FRQ®UPHU�OD�SU}VHQFH�GX�YDULDQW�SDWKRJ|QH�HQ�PRVD�TXH��v�GHV�WDX[�VLPLODLUHV�GDQV�OH�WLVVX�PDPPDLUH
VDLQ��O XULQH��OD�VDOLYH��HW�GDQV�OHV�EXOEHV�FDSLOODLUHV���$XFXQ�PDW}ULHO�WXPRUDO�Q HVW�DFFHVVLEOH�v�FH�MRXU�HW�OH�WHVW�SU}�V\PSWRPDWLTXH�GH�VHV�HQIDQWV
HVW�SU}YX��v�OHXU�PDMRULW}�

1RXV�UDSSRUWRQV�LFL�OH�SUHPLHU�FDV�GH�PRVD�FLVPH�FRQVWLWXWLRQQHO�GX�J|QH�%5&$���0~PH�VL�OH�PRVD�FLVPH�Q
HVW�SUREDEOHPHQW�SDV�XQ�SK}QRP|QH
FRXUDQW�GDQV�OHV�IDPLOOHV�%5&$������LO�HVW�SUREDEOHPHQW�VRXV�HVWLP}��HW�OH�QRPEUH�GH�FDV�GHYUDLW�DXJPHQWHU�SRXU�GHX[�UDLVRQV���OH�G}SLVWDJH�U}DOLV}
SDU�XQH�WHFKQRORJLH�SOXV�VHQVLEOH�HW�SOXV�SU}FLVH��V}TXHQ{DJH�KDXW�G}ELW���HW�O }ODUJLVVHPHQW�GHV�LQGLFDWLRQV�GH�WHVWV�PRO}FXODLUHV�HQ�UDLVRQ�GHV
WK}UDSLHV�FLEO}HV��LQKLELWHXU�GH�3$53���$LQVL��P~PH�V
LO�HVW�UDUH��FHW�}Y}QHPHQW�GHYUDLW�~WUH�SULV�HQ�FRPSWH�SRXU�OH�FRQVHLO�J}Q}WLTXH��HW�GDQV
O
}YDOXDWLRQ�GHV�IDPLOOHV�v�KDXW�ULVTXH�

3LlFH�MRLQWH���$%675$&7�$66,6(6������),1$/�GRF[



0$/$',(6�&$5',29$6&8/$,5(6 FODULVVH�ELOORQ

���������)LODPLQH�w�$�HW�KmWmURWRSLH�QRGXODLUH�SmULYHQWULFXODLUH���6SHFWUH�SKmQRW\SLTXH�GX�V\QGURPH�G
(KOHUV�'DQORV

$XWHXUV��

&ODULVVH�%,//21���������6DOPD�$'+$0���������$QQH�/(*5$1'���������0LFKDHO�)5$1.������$QQH�&ODLUH�%5(+,1������%HUWUDQG�,6,'25������6W}SKDQH�=8,/<
�����/DXUHQW�&+,&+(������;DYLHU�-(81(0$,75(���������-XOLHWWH�$/%8,6621�������

���/DERUDWRLUH�GH�*}Q}WLTXH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV���+�SLWDO�HXURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���,QVHUP��3$5&&��8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�YDVFXODLUHV�UDUHV��'}SDUWHPHQW�GH�*}Q}WLTXH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV���+�SLWDO�HXURS}HQ
*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���8QLW}�GH�J}Q}WLTXH�&OLQLTXH��&+8�GH�1DQWHV���+�WHO�'LHX��1DQWHV��)UDQFH
���6HUYLFH�GH�P}GHFLQH�9DVFXODLUH��&+58�GH�1DQF\���1DQF\��)UDQFH
���6HUYLFH�GH�&KLUXUJLH�9DVFXODLUH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��*URXSH�+RVSLWDOLHU�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�%LRORJLH�HW�3DWKRORJLH�GHV�7XPHXUV��&HQWUH�*HRUJHV�)UDQFRLV�/HFOHUF��'LMRQ��)UDQFH

0RWV�FOHIV���+}W}URWRSLH�QRGXODLUH�S}ULYHQWULFXODLUH��6\QGURPH�G
(KOHUV�'DQORV��)/1$

5mVXPm��

/H�J|QH�)/1$�FRGH�OD�)LODPLQH�$��XQH�SURW}LQH�D\DQW�XQ�U�OH�FO}�GDQV�OD�VWDELOLW}�GHV�®ODPHQWV�G
DFWLQH��/HV�YDULDWLRQV�SDWKRJ|QHV�SHUWH�GH�IRQFWLRQ
GH�FH�J|QH�VRQW�LPSOLTX}HV�GDQV�O
K}W}URWRSLH�QRGXODLUH�S}ULYHQWULFXODLUH��391+���U}VXOWDQW�G
XQH�DQRPDOLH�GH�PLJUDWLRQ�QHXURQDOH��/D�391+�HVW
DVVRFL}H�v�XQH�}SLOHSVLH�GDQV�����GHV�FDV�HW�FKH]�SU|V�GH���SDWLHQWV�VXU���v�GHV�DQRPDOLHV�FDUGLR�YDVFXODLUHV��&9��R��SU}GRPLQH�XQH�DWWHLQWH�GH
O
DRUWH�WKRUDFLTXH�DVFHQGDQWH��'DQV�FHWWH�SDWKRORJLH�VHPL�GRPLQDQWH�OL}H�v�O ;��TXHOTXHV�KRPPHV�K}PL]\JRWHV�SRUWHXUV�GH�YDULDWLRQV�SDWKRJ|QHV
K\SRPRUSKHV�RX�HQ�PRVD�TXH�VRPDWLTXH�RQW�}W}�G}FULWV��'HV�VLJQHV�GH�PDODGLHV�GX�WLVVX�FRQMRQFWLI��7&��SHXYHQW�~WUH�DVVRFL}V�FKH]�FHV�SDWLHQWV�
WHOV�TX
XQH�K\SHUOD[LW}�DUWLFXODLUH� �XQH�K\SHU}ODVWLFLW}�FXWDQ}H��HW�XQH�DWWHLQWH�DRUWLTXH�WKRUDFLTXH�RX�DEGRPLQDOH��%LHQ�TXH�G}Mv�G}FULW� �OH
V\QGURPH �G
(KOHUV�'DQORV ��6('� �DYHF �K}W}URWRSLH �S}ULYHQWULFXODLUH �Q
D �SDV �}W} �UHWHQX �GDQV �OD �U}DFWXDOLVDWLRQ �GH �OD �FODVVL®FDWLRQ �GH �1HZ�<RUN
������� �(Q�HHW� �OD �PDMRULW}�GHV�SDWLHQWV�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�SU}VHQWDLHQW�XQ�SK}QRW\SH�QHXURORJLTXH�DX�SUHPLHU�SODQ� �/
H[S}ULHQFH�GX
&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV��&5095��SRXUUDLW�DPHQHU�v�UHYRLU�FH�SRLQW�GH�FODVVL®FDWLRQ���QRXV�UDSSRUWRQV�LFL���SDWLHQWV�
LQLWLDOHPHQW�DGUHVV}V�DX�&5095��HQ�&HQWUH�GH�&RPS}WHQFH��RX�HQ�FRQVXOWDWLRQ�GH�*}Q}WLTXH��SRXU�XQ�SK}QRW\SH�GH�6('�DYHF�DWWHLQWH�YDVFXODLUH
VDQV�}SLOHSVLH��8QH�SHUWH�GH�IRQFWLRQ�GH�)/1$�D�}W}�LGHQWL®}H�FKH]�FHV���SDWLHQWV��1RXV�DYRQV�SURF}G}�v�XQH�UHYXH�GH�OD�OLWW}UDWXUH��HW�����GHV
SDWLHQWV�PXW}V�)/1$�SU}VHQWDLHQW�DX�PLQLPXP�XQ�FULW|UH�PDMHXU�GH�6('�FODVVLTXH��HQ�SDUWLFXOLHU�O K\SHUOD[LW}�DUWLFXODLUH���/D�SU}YDOHQFH�GHV
DWWHLQWHV �YDVFXODLUHV �}WDLW �}OHY}H� �DYHF �XQH �PR\HQQH�GH �����G DQ}YU\VPHV �HW �����G DQRPDOLHV �YDOYXODLUHV� �/D �IU}TXHQFH �LQDWWHQGXH �GH
O
DVVRFLDWLRQ�HQWUH�DQRPDOLHV�&9�HW�VLJQHV�PDMHXUV�GH�6('�UHOHY}H�DX�FRXUV�GH�FHWWH�UHYXH�VXJJ|UH�TXH�OHV�FRPSOLFDWLRQV�HW�FDUDFW}ULVWLTXHV
FOLQLTXHV �OL}HV �DX[ �6(' �DSSDUWLHQQHQW �ELHQ �DX �VSHFWUH �SK}QRW\SLTXH �GX �V\QGURPH �391+�OL} �v �)/1$� �HW �TX HOOHV �\ �VRQW �SU}YDOHQWHV� �&H
FKHYDXFKHPHQW�FOLQLTXH�GHYUDLW�FRQGXLUH�v�UHFRQVLG}UHU�FHWWH�SDWKRORJLH�HQ�WDQW�TXH�PHPEUH�GX�VSHFWUH�SK}QRW\SLTXH�GHV�6('��1RXV�G}PRQWURQV
TXH�O
DVVRFLDWLRQ�G
XQH�K\SHUOD[LW}�DUWLFXODLUH��DYHF�RX�VDQV�K\SHU}ODVWLFLW}�FXWDQ}H��HW�G
DQRPDOLHV�GH�OD�YDOYH�FDUGLDTXH�HW�RX�G DWWHLQWH�GH�O
DRUWH
WKRUDFLTXH��\�FRPSULV�HQ�O
DEVHQFH�GH�FULVHV�FRQYXOVLYHV��GRLW�IDLUH�UHFKHUFKHU�XQH�YDULDWLRQ�SDWKRJ|QH�GH�)/1$��8QH�,50�F}U}EUDOH�SHXW�~WUH
SUHVFULWH�v�OD�UHFKHUFKH�GH�391+�SRXU�}WD\HU�FHWWH�K\SRWK|VH�



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

1RgPLH�&(/721

���������$SSRUWV�GHV�DQDO\VHV�JmQRPLTXHV��&*+�HW�1*6��GDQV�OxLGHQWLzFDWLRQ�GH�FDXVHV�UDUHV�GxLQIHUWLOLWm�ImPLQLQH�

$XWHXUV��

1R}PLH�&HOWRQ������)ORUHQFH�6FKH±HU������*XLOODXPH�-HGUDV]DN������5RVDOLH�&DEU\������+HQUL�&RSLQ������0RQFHI�%HQ.KDOLID����

���*}Q}WLTXH��&+8�7RXUV��7RXUV��)UDQFH
���0HGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�$PLHQV��$PLHQV��)UDQFH
���*}Q}WLTXH��&+8�$PLHQV��$PLHQV��)UDQFH
���0HGHFLQH�GH�OD�UHSURGXFWLRQ��&+8�$PLHQV��DPLHQV��)UDQFH

0RWV�FOHIV���LQIHUWLOLW}��,23��1*6

5mVXPm��

,QWURGXFWLRQ��

2Q�HVWLPH�v�����O LQFLGHQFH�GHV�WURXEOHV�GH�OD�IHUWLOLW}��'DQV����v�����GHV�FDV��XQ�WURXEOH�GH�OD�IRQFWLRQ
RYDULHQQH�HVW�LGHQWL®}��6XLWH�DX�ELODQ�VWDQGDUG�OD�PDMRULW}�GHV�LQIHUWLOLW}V�RYDULHQQHV�UHVWH�LQH[SOLTX}H�

/ REMHFWLI�GH�O }WXGH�HVW�G }YDOXHU�O DSSRUW�GHV�DQDO\VHV�J}QRPLTXHV��&*+�HW�1*6��DX�GLDJQRVWLF�}WLRORJLTXH
GH�FHV�LQIHUWLOLW}V�

�

0DWmULHO�HW�PmWKRGHV��

�&RKRUWH�GH����SDWLHQWHV�GH�PRLQV�GH����DQV�SU}VHQWDQW�XQH�LQIHUWLOLW}�G RULJLQH�RYDULHQQH�LQH[SOLTX}H����
LQVX°VDQFHV�RYDULHQQHV�SU}PDWXU}HV��,23���HW���WURXEOHV�GH�OD�IROOLFXORJ}Q|VH�DY}U}V�

�5HFKHUFKH�GH�UHPDQLHPHQWV�FKURPRVRPLTXHV�SDU�&*+�DUUD\��$JLOHQW�����.�

�5HFKHUFKH�GH�YDULDQWV�J}QLTXHV�SDU�1*6��([RPH�&OLQLTXH�6RSKLD�*HQHWLFV�

�&RQ®UPDWLRQ �GHV �YDULDQWV �LGHQWL®}V �HW �HQTX~WH �IDPLOLDOH �SDU �FDU\RW\SH� �),6+� �3&5 �VHPL�TXDQWLWDWLYH �RX
V}TXHQ{DJH�6DQJHU�VHORQ�OD�QDWXUH�GX�YDULDQW�LGHQWL®}�

�

5mVXOWDWV��

/D�&*+�DUUD\�D�SHUPLV�G LGHQWL®HU���UHPDQLHPHQWV�FDXVDX[�GDQV�GHV�FRQWH[WHV�G ,23��G}O}WLRQ�U}FXUUHQWH
��T������&3(%����UHFRPELQDQW�GH�O ;�QRQ�YLVLEOH�DX�FDU\RW\SH���HW���DXWUHV�UHPDQLHPHQWV�G LQW}U~WV�SHX
RX�SDV�G}FULWV�FRPSUHQDQW�GHV�J|QHV�FDQGLGDWV�GDQV�O LQIHUWLOLW}��1$,3��'0;/���63$1;&��6/&2�$���

/ DQDO\VH�1*6�GH���SDWLHQWHV��D�SHUPLV�G LGHQWL®HU�GHV�YDULDQWV�FDXVDX[�SRXU���IDPLOOHV��

0XWDWLRQ�WURQTXDQWH�KRPR]\JRWH�GDQV�OH�J|QH�),*/$�LGHQWL®}H�FKH]���V�XUV�SU}VHQWDQW�XQH�,23�IUDQFKH�

0XWDWLRQV �IDX[�VHQV �GDQV �OH �J|QH �0/+� �v �O }WDW �K}W}UR]\JRWH �FRPSRVLWH �LGHQWL®}HV �FKH] �XQH �SDWLHQWH
SU}VHQWDQW �XQ �EORFDJH �P}LRWLTXH �GLDJQRVWLTX} �ORUV �GH �OD �I}FRQGDWLRQ �LQ �YLWUR�

0XWDWLRQ �IDX[ �VHQV �KRPR]\JRWH �GDQV �OH �J|QH �=3� �FKH] �XQH �SDWLHQWH �SU}VHQWDQW �XQ �V\QGURPH�GHV
FRPSOH[HV�FXPXOR�RYRF\WDLUHV�YLGHV�GLDJQRVWLTX}�ORUV�GH�OD�I}FRQGDWLRQ�LQ�YLWUR�

�

'LVFXVVLRQ��



&HWWH �}WXGH �D �SHUPLV �G REMHFWLYHU �O DSSRUW �GHV �H[SORUDWLRQV �J}QRPLTXHV �GDQV �O LQIHUWLOLW} �I}PLQLQH
LQH[SOLTX}H� �$X �WRWDO �XQH �RULJLQH �J}Q}WLTXH �D �}W} �LGHQWL®}H �SRXU �� �SDWLHQWHV �HW �GHV �YDULDQWV �G LQW}U~W
�Q}FHVVLWDQW�GHV�}WXGHV�FRPSO}PHQWDLUHV�FKH]���DXWUHV�SDWLHQWHV��/H�UHQGHPHQW�GLDJQRVWLTXH�GH�QRWUH
}WXGH�HVW�GRQF�GH�����

/HV�FDXVHV�J}Q}WLTXHV�RFFXSHQW�XQH�SODFH�SU}SRQG}UDQWH�GDQV�O LQIHUWLOLW}�SXLVTX RQ�HVWLPH�TX HQYLURQ
����GHV�LQIHUWLOLW}V�DXUDLHQW�XQH�FRPSRVDQWH�J}Q}WLTXH�LVRO}H�RX�DVVRFL}HV�v�G DXWUHV�IDFWHXUV��0DOJU}�FHOD
OHV�FDXVHV�J}Q}WLTXHV�GH�O LQIHUWLOLW}�UHVWHQW�HQFRUH�PDMRULWDLUHPHQW�LQFRQQXHV��&RPELQHU�XQH�DSSURFKH
FKURPRVRPLTXH�HW�XQH�DSSURFKH�J}QLTXH�SHUPHWWUDLW�G LGHQWL®HU�OH�VXEVWUDWXP�PRO}FXODLUH�GHV�LQIHUWLOLW}V
LQH[SOLTX}HV�

3LlFH�MRLQWH���$VVLVHV�����GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

9gURQLTXH�6$75(

���������'XSOLFDWLRQ�SDUWLHOOH�GX�JlQH�'0'���VLWXDWLRQ�SLlJH�HQ�SUmQDWDO

$XWHXUV��

/DXUHQFH�0,&+(/�&$/(0$5'������7ULVWDQ�&(/6(������5DGX�+$5%8=������5LWD�0(1$66$������*D�OOH�9,(9,//(������)UDQ{RLVH�'(9,//$5'������)ORUHQFH
$0%/$5'������&KDUOHV�&287721���������9}URQLTXH�6$75(�������

���80�3DWKRORJLHV�(QGRFULQLHQQHV�5}QDOHV�0XVFXODLUHV�HW�0XFRYLVFLGRVH��6HUYLFH�%LRFKLPLH�%LRORJLH�0RO}FXODLUH�*UDQG�(VW��+RVSLFHV�&LYLOV�GH�/\RQ�
/<21��)UDQFH
���80�GH�*}Q}WLTXH�&KURPRVRPLTXH��&+8�*5(12%/(�$/3(6��*5(12%/(��)UDQFH
���7HDP�*HQHWLFV�(SLJHQHWLFV�DQG�7KHUDSLHV�RI�,QIHUWLOLW\��8QLYHUVLW}�*UHQREOH�$OSHV��,16(50�8������&156�805�������,QVWLWXWH�IRU�$GYDQFHG
%LRVFLHQFHV��*5(12%/(��)UDQFH

0RWV�FOHIV���'0'��GLDJQRVWLF�SU}QDWDO��KDSORW\SDJH��LQVHUWLRQ��FKURPRVRPH�<

5mVXPm��

1RXV�SU}VHQWRQV�OH�FDV�G XQH�SDWLHQWH�GH����DQV�GRQW�OH�GRVVLHU�D�}W}�SU}VHQW}�DX�&3'31�GH�*UHQREOH�FDU�v�O }FKRJUDSKLH�GX�SUHPLHU�WULPHVWUH�VRQ
I�WXV�SU}VHQWDLW�XQH�FODUW}�QXFDOH�v�����PP�SRXU�XQH�ORQJXHXU�FUDQLR�FDXGDOH�v����PP��/H�FDU\RW\SH�U}DOLV}�VXU�XQ�SU}O|YHPHQW�GH�YLOORVLW}V
FKRULDOHV�V HVW�U}Y}O}�QRUPDO����;<�HW�O DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��$&3$��D�PLV�HQ�}YLGHQFH�XQH�GXSOLFDWLRQ�LQWUDJ}QLTXH�GH�����NE
FRPSUHQDQW�OHV�H[RQV����v����GX�J|QH�'0'� �/ DQDO\VH�SDU�0/3$�GX�J|QH�'0' �D�FRQ®UP}�OD�GXSOLFDWLRQ�FKH]�OH�I�WXV�GH�VH[H�PDVFXOLQ�HW�VRQ
DEVHQFH �FKH] �OD �SDWLHQWH� �/ DQDO\VH �GHV �PLFURVDWHOOLWHV �GDQV �FHWWH �U}JLRQ �D �PRQWU} �OD �SU}VHQFH �GH �GHX[ �KDSORW\SHV �GL}UHQWV �� �XQ �G RULJLQH
PDWHUQHOOH �HW �XQ �QRQ �PDWHUQHO� �/D �0/3$ �U}DOLV}H �FKH] �OH �S|UH �HQ �ERQQH �VDQW} �D �SHUPLV �G LGHQWL®HU �OD �GXSOLFDWLRQ �FKH] �OXL �HW �O KDSORW\SDJH �D
FRQ®UP} �TXH �OH �GHX[L|PH �DOO|OH �}WDLW �G RULJLQH �SDWHUQHOOH� �/ DQDO\VH �SDU �),6+ �FKH] �OH �I�WXV �HW �VRQ �S|UH �D �SHUPLV �GH �PRQWUHU �TXH �OH �IUDJPHQW
GXSOLTX}�V }WDLW�LQV}U}�GDQV�OHV�EUDV�ORQJV�GX�FKURPRVRPH�<��GDQV�OD�U}JLRQ�<T�������/ }WXGH�IDPLOLDOH�Q D�PDOKHXUHXVHPHQW�SDV�SX�~WUH�SRXUVXLYLH
GDQV�OD�IDPLOOH�SDWHUQHOOH��/D�SU}VHQFH�GH�OD�GXSOLFDWLRQ�FKH]�OH�S|UH�VDLQ�D�SHUPLV�G ~WUH�UDVVXUDQW�SRXU�OD�JURVVHVVH�HQ�FRXUV�FRQFHUQDQW�O HHW�GH
FHWWH�GXSOLFDWLRQ�HW�OD�JURVVHVVH�V HVW�SRXUVXLYLH�MXVTX DX�WHUPH�VDQV�SDUWLFXODULW}�

&H �FDV �GH �®JXUH �SHUPHW �GH �WLUHU �GHX[ �HQVHLJQHPHQWV� �,O �QH �IDXW �SDV �FRQFOXUH �WURS �YLWH �DX �FDUDFW|UH �GH �QRYR �G XQH �GXSOLFDWLRQ �SRWHQWLHOOHPHQW
SDWKRJ|QH�GX�FKURPRVRPH�;�QRQ�UHWURXY}H�FKH]�OD�P|UH��,O�HVW�LPSRUWDQW�GH�U}DOLVHU�GHV�Y}UL®FDWLRQV�GHV�DQRPDOLHV�PLVHV�HQ�}YLGHQFH�SDU�$&3$
SDU�GHV�WHFKQLTXHV�FRPSO}PHQWDLUHV�SHUPHWWDQW�VRLW�G }YDOXHU�O RULJLQH�SDUHQWDOH�GH�O DQRPDOLH��\�FRPSULV�GDQV�OHV�SDWKRORJLHV�OL}HV�v�O ;��VRLW
OHXUV�SRVLWLRQV�FKURPRVRPLTXHV�

3LlFH�MRLQWH���5}VXP}�'0'�GRF[



%,2,1)250$7,48(��1289(//(6
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5$%(%�728$7,

���������&DUDFWmULVDWLRQ�HW�ORFDOLVDWLRQ�GH�QRXYHOOHV�VmTXHQFHV�UmSmWLWLYHV�GDQV�OH�JmQRPH�KXPDLQ

$XWHXUV��

5$%(%�728$7,���������$VPD�7DMRXUL������LPHQ�0HVVDRXGL������$IHI�(OORXPL�RXHVODWL������/DFKLUL�=LHG������0DKHU�.KDUUDW����

�����/DERUDWRLUH�GH�*}Q}WLTXH�+XPDLQH�/5��(6����)DFXOW}�GH�P}GHFLQH�GH�7XQLV��)07���8QLYHUVLW}�GH�7XQLV�(O�0DQDU��7XQLVLH��781,6��7XQLVLH
�����/DERUDWRLUH�6LJQDO��,PDJHV�HW�7HFKQRORJLHV�GH�O ,QIRUPDWLRQ��/5�6,7,�(1,7���(FROH�1DWLRQDOH�G ,QJ}QLHXUV�GH�7XQLV��(1,7���8QLYHUVLW}�GH�7XQLV�(O
0DQDU��781,6��7XQLVLH

0RWV�FOHIV���6}TXHQFHV�U}S}WLWLYHV��U}S}WLWLRQ�HQ�WDQGHP��VDWHOOLWHV��J|QH��WHFKQLTXH�GH�FRGDJH��WUDQVIRUPDWLRQ�HQ�RQGHOHWWHV��G}WHFWLRQ�GH�PRWLIV
U}S}WLWLIV��VHJPHQWDWLRQ�G LPDJH��J}QRPH�KXPDLQ��1HZ�DQQRWDWHG�UHSHDW�'DWD

5mVXPm��

/HV�V}TXHQFHV�U}S}WLWLYHV�RFFXSHQW�OD�PDMHXUH�SDUWLH�GH�O
$'1�KXPDLQ�HW�OHXU�LPSRUWDQFH�G}SHQG�GH�OHXU�SRVLWLRQ��IRQFWLRQ�HW�QRPEUH�G RFFXUUHQFH�
'L}UHQWHV�V}TXHQFHV�U}S}WLWLYHV�GX�J}QRPH�KXPDLQ�RQW�}W}�LGHQWL®}HV�HQ�XWLOLVDQW�O DOLJQHPHQW�GH�V}TXHQFHV�FRQVHQVXV�HW�RQW�}W}�DQQRW}HV�GDQV
GHV �EDQTXHV �G $'1� �&HSHQGDQW� �OD �UHFKHUFKH �DXWRPDWLTXH �GH �FHV �V}TXHQFHV �UHVWH �XQ �G}® �SRXU �OHV �FKHUFKHXUV �HQ �ELRORJLH� �3RXU �FHOD� �LO �HVW
LQGLVSHQVDEOH�GH�UHPSODFHU�OHV�H[S}ULPHQWDWLRQV�SDU�GH�QRXYHOOHV�P}WKRGHV�SRXU�H[SORUHU�OH�J}QRPH�KXPDLQ��'DQV�FH�WUDYDLO��OHV�RXWLOV�GH
WUDLWHPHQW�GX�VLJQDO�HW�GH�O LPDJH�RQW�}W}�XWLOLV}V�SRXU�YLVXDOLVHU�HW�G}WHFWHU�GHV�V}TXHQFHV�U}S}WLWLYHV�LQG}SHQGDPPHQW�GH�OHXU�WDLOOH�HW�GH�OHXU
SRVLWLRQ� �1RWUH�WHFKQLTXH�HVW �DSSOLTX}H�VXU �OH �FKURPRVRPH�HQ�HQWLHU �HW �HOOH �SHUPHW�OD �ORFDOLVDWLRQ�GH�PRWLIV �U}S}WLWLIV �GDQV�XQH�QRXYHOOH
UHSU}VHQWDWLRQ�GH�O $'1�HQ�LPDJH��/HV�PRWLIV�U}S}WLWLIV�FKRLVLV�GDQV�FHWWH�}WXGH��FRUUHVSRQGHQW�v�GHV�V}TXHQFHV�GH�U}I}UHQFHV�TXL�VRQW�OHV�SOXV
IU}TXHQWHV�GDQV�WRXV�OHV�FKURPRVRPHV�GX�J}QRPH�KXPDLQ��HW�FH�LQG}SHQGDPPHQW�GH�OHXU�WDLOOH��1RWUH�DSSURFKH�QRXV�D�SHUPLV�GH�G}WHFWHU�GHV
V}TXHQFHV�U}S}W}HV�HQ�WDQGHP�P~PH�VL�OH�PRWLI�GH�U}S}WLWLRQ�UHQIHUPH�GHV�YDULDWLRQV�QXFO}RWLGLTXHV��(Q�HHW��XQH�WHOOH�LPSHUIHFWLRQ�Q HQJHQGUH
SDV�G XQH�JUDQGH�LQ¯XHQFH�VXU�OD�IRUPH�JOREDOH�GX�PRWLI�U}S}WLWLI�DX�QLYHDX�GH�OD�V}TXHQFH�GH�O $'1��(Q�FRQV}TXHQFH��QRXV�SRXYRQV�DLQVL�J}Q}UHU
XQH�QRXYHOOH �EDVH�GH�GRQQ}HV �GH�V}TXHQFHV �U}S}WLWLYHV �FRQWHQDQW �GHV �PRWLIV �U}S}W}V �HQ�WDQGHP�RX�GHV �V}TXHQFHV �GLVSHUV}HV �GDQV �OHV
FKURPRVRPHV�GX�J}QRPH�KXPDLQ�

3LlFH�MRLQWH���5�7RXDWL�HW�DO�GRF[
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/XF�'58$57

���������)DX[�SRVLWLI�Gx$'1OF7���DYHF�GLymUHQWHV�DQRPDOLHV�FKURPRVRPLTXHV�FRQzQmHV�DX�SODFHQWD

$XWHXUV��

/XF�'58$57������+}O|QH�'(668$17������/DXUH�5$<021'������6\OYLH�7$3,$������)UDQFLV�52866($8������-HDQ�)UDQ{RLV�7$/<������0DUF�1RXFK\����

���&\WRJ}Q}WLTXH��(XUR®QV�%LRPQLV��3DULV��)UDQFH
���J}Q}WLTXH�PRO}FXODLUH��(XUR®QV�%LRPQLV��/\RQ��)UDQFH
���*}Q}WLTXH�PRO}FXODLUH��(XUR®QV�%LRPQLV��/\RQ��)UDQFH

0RWV�FOHIV���$&3$��$'1OF��F\WRJ}Q}WLTXH��G}SLVWDJH�SU}QDWDO��GLDJQRVWLF�SU}QDWDO��613�DUUD\

5mVXPm��

/ H[LVWHQFH�GH�U}VXOWDWV�IDX[�SRVLWLIV�SRXU�OH�G}SLVWDJH�GH�OD�WULVRPLH����EDV}�VXU�O $'1�I�WDO�OLEUH�FLUFXODQW
�$'1OF��GDQV�OH�VDQJ�PDWHUQHO�MXVWL®H�OD�U}DOLVDWLRQ�G XQ�JHVWH�LQYDVLI�GH�SU}I}UHQFH�SDU�DPQLRFHQW|VH�����
1RXV�UDSSRUWRQV�OH�FDV�G XQH�SDWLHQWH�GH����DQV�D\DQW�HX�XQ�G}SLVWDJH�FRPELQ}�DYHF�XQ�ULVTXH�GH�������
XQ��WHVW�$'1OF�SRVLWLI�SRXU�OD�WULVRPLH�����XQH�DPQLRFHQW|VH�DYHF�XQ�FDU\RW\SH�I�WDO����;;��/D�PRUW�GX
I�WXV�D�}W}�FRQVWDW}H�v���6$��8QH�$&3$�D�}W}�U}DOLV}H�VXU�XQ�SU}O|YHPHQW�GX�SODFHQWD�HW�D�PLV�HQ
}YLGHQFH�XQH�WULVRPLH���FRPSO|WH��VDQV�PRVD�TXH��HW�XQH�WULVRPLH����FRPSO|WH��DYHF�XQH�PRVD�TXH�v�����
/H�FDU\RW\SH�HW�O DXWRSVLH�GX�I�WXV�Q RQW�SDV�}W}�U}DOLV}V��/HV�GRQQ}HV�GX�V}TXHQ{DJH�D\DQW�VHUYLHV�DX
WHVW �$'1OF7�� �RQW �}W} �U}�DQDO\V}HV �DYHF �XQ �ORJLFLHO � �GL}UHQW �HW �G}YHORSS} �v �SDUWLU �GH �GL}UHQWHV
SXEOLFDWLRQV�SRXU�DYRLU �XQH�DQDO\VH�FRPSO|WH�GX�J}QRPH�I�WDO�������/H�QRXYHDX�U}VXOWDW�REWHQX�HVW
}JDOHPHQW�SRVLWLI �SRXU�OD�WULVRPLH����PDLV�Q}JDWLI�SRXU�OD�WULVRPLH����1RXV�DQDO\VRQV�OHV�FDXVHV�GHV
GLVFRUGDQFHV �DSSDUHQWHV �GHV �U}VXOWDWV �REWHQXV �SDU �OHV �GL}UHQWV �WHVWV �U}DOLV}V �HW �WHQWRQV �G H[SOLTXHU �OHV
FDXVHV �SRVVLEOHV �GH �OD �PRUW �I�WDOH �DX �YX �GHV �FRQQDLVVDQFHV �DFWXHOOHV �VXU �OHV �PRVD�TXHV �FRQ®Q}HV �DX
SODFHQWD ��������� �3DUPL �OHV �GL}UHQWHV �K\SRWK|VHV �G RULJLQH �FKURPRVRPLTXH �SRXYDQW �H[SOLTXHU �OD �PRUW
I�WDOH��OD�WULVRPLH����FRQVLG}U}H�LVRO}PHQW��VHPEOH�OD�PRLQV�SUREDEOH��OD�WULVRPLH�����FRQVLG}U}H�LVRO}PHQW�
HVW�XQH�FDXVH�SRVVLEOH��PDLV�OD�GRXEOH�WULVRPLH���HW�����WRXFKDQW�GH�ID{RQ�GL}UHQWH�OHV�SDUWLHV�G RULJLQH
WURSKREODVWLTXH��HW�G RULJLQH�P}VHQFK\PDWHXVH�GX�SODFHQWD��VHPEOH�OD�FDXVH�OD�SOXV�SUREDEOH�GX�G}F|V�GX
I�WXV�YUDLVHPEODEOHPHQW�LQGHPQH�GH�WRXWH�DQRPDOLH�FKURPRVRPLTXH�����$UU~W}�GX����G}FHPEUH�����
PRGL®DQW�O
DUU~W}�GX����MXLQ������PRGL®}�®[DQW�OHV�U|JOHV�GH�ERQQHV�SUDWLTXHV�HQ�PDWL|UH�GH�G}SLVWDJH�HW
GH�GLDJQRVWLF�SU}QDWDOV�DYHF�XWLOLVDWLRQ�GHV�PDUTXHXUV�V}ULTXHV�PDWHUQHOV�GH�WULVRPLH�����-25)�Qg�����GX
���G}FHPEUH���������&��=KDR�HW�DO���e�'HWHFWLRQ�RI�)HWDO�6XEFKURPRVRPDO�$EQRUPDOLWLHV�E\�6HTXHQFLQJ
&LUFXODWLQJ�&HOO�)UHH�'1$�IURP�0DWHUQDO�3ODVPD�l��&OLQ��&KHP���YRO������QR����S�����������DYU�����������5�
6WUDYHU��(��$��6LVWHUPDQV��+��+ROVWHJH��$��9LVVHU��&��%��0��2XGHMDQV��HW�0��-��7��5HLQGHUV��e�:,6(&21'25�
GHWHFWLRQ �RI �IHWDO �DEHUUDWLRQV �IURP �VKDOORZ �VHTXHQFLQJ �PDWHUQDO �SODVPD �EDVHG �RQ �D �ZLWKLQ�VDPSOH
FRPSDULVRQ�VFKHPH�l��1XFOHLF�$FLGV�5HV���YRO������QR����S��H���H����PDUV�����������*UDWL�)5��&KURPRVRPDO
0RVDLFLVP�LQ�+XPDQ�)HWR�3ODFHQWDO�'HYHORSPHQW��,PSOLFDWLRQV�IRU�3UHQDWDO�'LDJQRVLV��-�&OLQ�0HG�������6HS�
����� ��������� ��� �7RXWDLQ �-� �/DEHDX�*D�]HUH �&� �%DUQHWFKH �7� �+RURYLW] �-� �6DXUD �5� �&RQ®QHG �SODFHQWDO
PRVDLFLVP�DQG�SUHJQDQF\�RXWFRPH��D�GLVWLQFWLRQ�QHHGV�WR�EH�PDGH�EHWZHHQ�W\SHV���DQG����3UHQDW�'LDJQ
���� ���� ����������� ��� � �7RXWDLQ �-� �*RXWWH�*DWWDW �'� �+RURYLW] �-� �6DXUD �5 ������� �&RQ®QHG �SODFHQWDO
PRVDLFLVP�UHYLVLWHG��,PSDFW�RQ�SUHJQDQF\�FKDUDFWHULVWLFV�DQG�RXWFRPH��3/R6�2QH���������������H��������

3LlFH�MRLQWH���)DX[�SRVLWLI�G�GRF[
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0DULH�3LHUUH�$XGUH]HW

���������0RVDLFLVPH�VRPDWLTXH�GDQV�OD�SRO\N\VWRVH�UmQDOH�DXWRVRPLTXH�GRPLQDQWH��(WXGH�GH����FDV�

$XWHXUV��

0DULH�3LHUUH�$8'5(=(7������9LQK�7RDQ�+8<1+������,VDEHOOH�&255(������$XURUH�'(635(6������(ULF�5(1$8',1($8������0DULRQ�6$//((������&}FLOH
&285,9$8'������)UDQ{RLV�-285(7������0DULH�/LQH�-$&48(0217������5}JLQH�3(55,&+27������/LVH�0DULH�3287($8�������+}O|QH�/21*8(7�������&ODXGH
)(5(&������<DQQLFN�/(�0(85�������(PLOLH�&251(&�/(�*$//�����

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+58�%5(67��%5(67��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+58��%5(67��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH��&+58��%5(67��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��+�SLWDO�*}Q}UDO��6DLQW�0DOR��)UDQFH
���1}SKURORJLH�HW�7UDQVSODQWDWLRQ�U}QDOH��$3+0�+�SLWDO�GH�OD�&RQFHSWLRQ��0$56(,//(��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��&+8�%HVDQ{RQ��%(6$1&21��)UDQFH
���VHUYLFH�GH�1}SKURORJLH��8QLYHUVLW}�GH�/L|JH��/,(*(��%HOJLTXH
���*}Q}WLTXH�0}GLFDOH��&+8�/D�5}XQLRQ��6$,17�3,(55(��)UDQFH
���1}SKURORJLH��&+�%5(7$*1(�$7/$17,48(�9$11(6��%5(67��)UDQFH
����VHUYLFH�GH�1}SKURORJLH��&+�/DYDO��/$9$/��)UDQFH
����VHUYLFH�GH�1}SKURORJLH��&+8�7RXUV��72856��)UDQFH
����1}SKURORJLH��&+58�%5(67��%5(67��)UDQFH

0RWV�FOHIV���$'3.'��0RVD�TXH��3.'�

5mVXPm��

,1752'8&7,21��/D�3RO\N\VWRVH�U}QDOH�DXWRVRPLTXH�GRPLQDQWH��3.5$'��HVW�XQH�PDODGLH�J}Q}WLTXH�GH�WUDQVPLVVLRQ�PRQRJ}QLTXH�IU}TXHQWH��TXL
WRXFKH �HQYLURQ �� �SHUVRQQH �VXU ����� �HW �HVW �UHVSRQVDEOH �GH �� �� �GHV �FDXVHV �G LQVX°VDQFH �U}QDOH �WHUPLQDOH ��,57� �FKH] �O DGXOWH� �/D �PDODGLH �VH
FDUDFW}ULVH�SDU�XQH�YDULDELOLW}�J}Q}WLTXH��DYHF�GHX[�J|QHV�PDMRULWDLUHV�LPSOLTX}V���OH�J|QH�3.'���UHVSRQVDEOH�GH������GHV�FDV��ORFDOLV}�HQ���S�����
FRGDQW�OD�SRO\F\VWLQH���HW�OH�J|QH�3.'���UHVSRQVDEOH�GH������GHV�FDV��ORFDOLV}�HQ��T����FRGDQW�OD�SRO\F\VWLQH����3OXV�GH������PXWDWLRQV�RQW�}W}
G}FULWHV�GDQV�OH�J|QH�3.'��HW�HQYLURQ�����GDQV�OH�J|QH�3.'���OD�WU|V�JUDQGH�PDMRULW}�G HQWUH�HOOHV�}WDQW�GHV�PXWDWLRQV�SULY}HV��'DQV���v�����GHV
FDV��O DQDO\VH�PRO}FXODLUH�QH�SHUPHW�SDV�G LGHQWL®HU�OD�PXWDWLRQ�HQ�FDXVH�

/D�VXUYHQXH�GH�PXWDWLRQV�GX�J|QH�3.'��GH�QRYR�DX�VWDGH�HPEU\RQQDLUH�SU}FRFH��RX�PRVD�FLVPH��D�}W}�UDSSRUW}H�GDQV�OD�OLWW}UDWXUH�FKH]��
LQGLYLGXV�v�FH�MRXU��&H�SK}QRP|QH�HVW�SUREDEOHPHQW�VRXV�HVWLP}�FDU�GL°FLOH�v�PHWWUH�HQ�}YLGHQFH�GDQV�O
$'1�OHXFRF\WDLUH�SDU�OHV�WHFKQLTXHV�GH
V}TXHQ{DJH�WUDGLWLRQQHO�

3$7,(176�(7�0(7+2'(6���1RXV�DYRQV�FROOLJ}�WRXV�OHV�FDV�GH�PRVD�FLVPH�VRPDWLTXH�UHVSRQVDEOHV�G XQH�3.5$'�FKH]�GHV�SDWLHQWV�LQFOXV�GDQV�OD
FRKRUWH�*HQN\VW�HW�RX�DGUHVV}V�DX�ODERUDWRLUH�GH�*}Q}WLTXH�PRO}FXODLUH�GX�&+8�GH�%UHVW��/HV�GRQQ}HV�J}Q}WLTXHV��FOLQLTXHV�HW�UDGLRORJLTXHV�GHV
SDWLHQWV�RQW�}W}�DQDO\V}HV�

5(68/7$76

1RXV�DYRQV�LGHQWL®}����FDV�GH�PRVD�FLVPH��FKH]�GHV�SDWLHQWV�xJ}V�GH���v����DQV��/H�YDULDQW�SDWKRJ|QH�IDPLOLDO�D�}W}�UHWURXY}�FKH]����LQGLYLGXV
DYHF�GHV�UDWLRV�DOO}OLTXHV�YDULDQW�GH�����v�����GDQV�O
$'1�OHXFRF\WDLUH�HW�}WDLW�LQG}WHFWDEOH�FKH]�TXDWUH�LQGLYLGXV��7RXWHV�OHV�PXWDWLRQV�DHFWDLHQW
OH �J|QH �3.'� ���� �PXWDWLRQV �WURQTXDQWHV �GRQW �� �DHFWDQW �XQ �VLWH �G }SLVVDJH �HW �� �QRQ�WURQTXDQWHV�� �/D �3.5$' �VXUYHQDLW �GH �QRYR �FKH] �WRXV �OHV
SDWLHQWV�LGHQWL®}V� �DYHF�XQ�SK}QRW\SH�U}QDO �SHX�V}Y|UH�GDQV�OD �PDMRULW}�GHV�FDV��XQ�VHXO �LQGLYLGX� �SRUWHXU �G XQH�PXWDWLRQ�WURQTXDQWH�GH�3.'��
DYDLW�DWWHLQW�O ,57�v����DQV����8QH�DV\P}WULH�PDUTX}H�GH�OD�WDLOOH�GHV�UHLQV��TXDWUH�LQGLYLGXV��RX�XQH�SRO\N\VWRVH�K}SDWLTXH�V}Y|UH�FRQWUDVWDQW�DYHF
XQH�DWWHLQWH�U}QDOH�PRG}U}H��WURLV�LQGLYLGXV��RQW�}W}�UDSSRUW}V��VXJJ}UDQW�GHV�QLYHDX[�GH�PXWDWLRQ�K}W}URJ|QHV�VHORQ�GDQV�OHV�GL}UHQW�RUJDQHV�
/RUVTXH�OD�PDODGLH�}WDLW�WUDQVPLVH�v�OD�GHVFHQGDQFH��OHV�V\PSW�PHV�VXUYHQDLHQW�SOXV�SU}FRFHPHQW�HW�O DWWHLQWH�U}QDOH�}WDLW�SOXV�V}Y|UH��HQ�UDSSRUW
DYHF�OH�J}QRW\SH�3.'��

&21&/86,21

8QH�PXWDWLRQ�GX�J|QH�3.'��HQ�PRVD�TXH�SHXW�H[SOLTXHU�XQ�WHVW�J}Q}WLTXH�LQLWLDO�Q}JDWLI��HW�VH�WUDGXLW�SDU�XQ�SK}QRW\SH�VRXYHQW�PRLQV�V}Y|UH
TX
DWWHQGX� �RX �XQH �SU}VHQWDWLRQ �FOLQLFR�UDGLRORJLTXH �DW\SLTXH �GH �W\SH �DWWHLQWH �DV\P}WULTXH �RX �XQLODW}UDOH� �/
LGHQWL®FDWLRQ �GH �FHV �SDWLHQWV �D �GHV
FRQV}TXHQFHV�LPSRUWDQWHV�HQ�WHUPHV�GH�FRQVHLO�J}Q}WLTXH��ULVTXH�GH�WUDQVPLVVLRQ�v�OD�GHVFHQGDQFH��HW�HQ�WHUPH�G LQIRUPDWLRQ�SURQRVWLTXH
�DWWHLQWH�SRXYDQW�~WUH�PRLQV�V}Y|UH��PDLV�TXL�VHUD�G }YROXWLRQ�FODVVLTXH�VL�HOOH�HVW�WUDQVPLVH�v�OD�J}Q}UDWLRQ�VXLYDQWH��



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 0DULRQ�$XEHUW�0XFFD

���������,GHQWLzFDWLRQ�GH�YDULDQWV�GH�QRYR�GDQV�OH�JlQH�.&1+��FKH]���SDWLHQWV�VDQV�VLJQHV�FODVVLTXHV�GHV�V\QGURPHV�GH
=LPPHUPDQ�/DEDQG���7HPSOH�%DUDLWVHU

$XWHXUV��

0DULRQ�$XEHUW�0XFFD������2OLYLHU�3DWDW������6DQGUD�:KDOHQ������6DUDK�:HFNKX\VHQ������'LDQH�'RXPPDU������6W}SKDQLH�9DOHQFH������&DUROLQH�.DUVHQW\
�����/LRQHO�$UQDXG������(ULF�/H�*XHUQ������&DUROLQH�1DYD������/DXUHQW�9LOODUG������%RULV�.HUHQ������&\ULO�0LJQRW����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�7RXORXVH�3XUSDQ��7RXORXVH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�3DULV�(VW���+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH�PRO}FXODLUH��8QLYHUVLW\�RI�$QWZHUS�_�8$�k�9,%��$QYHUV��%HOJLTXH
���6HUYLFH�GH�1HXURS}GLDWULH��8QLW}�GH�QHXURS}GLDWULH�HW�SDWKRORJLH�GX�G}YHORSSHPHQW���&+8�3DULV�(VW���+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��3DULV�
)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH���8QLW}�GH�QHXURS}GLDWULH�HW�SDWKRORJLH�GX�G}YHORSSH�PHQW��&+8�3DULV�(VW���+�SLWDO�G
(QIDQWV�$UPDQG�7URXVVHDX��3DULV�
)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��&+8�7RXORXVH�3XUSDQ��7RXORXVH��)UDQFH
���8)�GH�1HXURJ}Q}WLTXH�0RO}FXODLUH�HW�&HOOXODLUH��&HQWUH�GH�J}Q}WLTXH�PRO}FXODLUH�HW�FKURPRVRPLTXH��&+8�3DULV�*+�/D�3LWL}�6DOS~WUL|UH�&KDUOHV
)RL[���+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�0DUVHLOOH���+�SLWDO�GH�OD�7LPRQH��0DUVHLOOH��)UDQFH
���8QLW}�'}®FLHQFHV�LQWHOOHFWXHOOHV��WURXEOHV�GX�G}YHORSSHPHQW��6HUYLFH�GH�*}Q}WLTXH�FOLQLTXH�HW�0}GLFDOH��&+8�3DULV�*+�/D�3LWL}�6DOS~WUL|UH�
&KDUOHV�)RL[���+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���.&1+���LQWHOOHFWXDO�GLVDELOLW\��HSLOHSV\��7HPSOH�%DUDLWVHU�V\QGURPH��=LPPHUPDQQ�/DEDQG�V\QGURPH

5mVXPm��

.&1+��GH�QRYR�PLVVHQVH�YDULDQWV�KDYH�EHHQ�UHSRUWHG�LQ�DVVRFLDWLRQ�ZLWK�WZR�FOLQLFDOO\�UHFRJQL]DEOH�SKHQRW\SHV��7HPSOH�%DUDLWVHU�6\QGURPH�>7%6@
DQG�=LPPHUPDQ�/DEDQG�6\QGURPH�>=/6@��7KH�FOLQLFDO�RYHUODS�EHWZHHQ�WKHVH�WZR�V\QGURPHV�VXJJHVWV�WKH\�EHORQJ�WR�D�VSHFWUXP�RI�.&1+��UHODWHG
HQFHSKDORSDWKLHV��7KH�DHFWHG�SDWLHQWV�DUH�XVXDOO\�GHVFULEHG�DV�KDYLQJ�D�VHYHUH�LQWHOOHFWXDO�GLVDELOLW\�ZLWK�RU�ZLWKRXW�HSLOHSV\��K\SHUWULFKRVLV�DQG
PRUH�GLVWLQFWLYH�IHDWXUHV�VXFK�DV�QDLO�K\SR�DSODVLD�DQG�JLQJLYDO�K\SHUSODVLD�GHVFULEHG�LQ�DOPRVW�����RI�DOO�WKH�SXEOLVKHG�FDVHV���9HU\�IHZ�SDWLHQWV
GHVFULEHG�VR�IDU�LQ�WKH�OLWHUDWXUH�ZLWK�D�GLDJQRVLV�RI�.&1+��UHODWHG�HQFHSKDORSDWKLHV�ODFN�WKH�W\SLFDO�OLPE�RU�JLQJLYDO�DEQRUPDOLWLHV��:H�UHSRUW�KHUH
DQ�LQWHUQDWLRQDO�PXOWL�FHQWULF�VHULHV�RI���DW\SLFDO�FDVHV�ZLWK���QRYHO�GH�QRYR�PLVVHQVH�YDULDQWV�LQ�.&1+��LQ�ZKRP�WKH�GLDJQRVLV�KDG�QRW�EHHQ
FRQVLGHUHG�DW�H[DPLQDWLRQ��9DULDQWV�ZHUH�LGHQWL®HG�E\�ZKROH�H[RPH�VHTXHQFLQJ�RU�HSLOHSV\�JHQH�SDQHO�

5HIHUULQJ�FOLQLFDO�JHQHWLFLVW�UHHYDOXDWHG�WKHLU�SDWLHQW V�SKHQRW\SHV�DQG�FRPSOHWHG�D�VWDQGDUGL]HG�WDEOH�IRU�GDWD�FROOHFWLRQ��7KLV�VKRZHG�WKDW�W\SLFDO
IHDWXUHV�RI�7%6�=/6��LQFOXGLQJ�DQRUPDOLHV�RI�QDLOV�DQG�JLQJLYDO�HQODUJHPHQW��ZHUH�DFWXDOO\�ODFNLQJ�LQ�DOO�VL[�SDWLHQWV��$OWKRXJK�RXU�SDWLHQWV �YDULDQWV
ORFDOL]HG�QHDUE\�SUHYLRXVO\�UHSRUWHG�RQHV��WKH�S�*O\���$UJ�VXEVWLWXWLRQ�RFFXUUHG�LQ�����RI�RXU�SDWLHQWV�DQG�RWKHU�FKDQJHV�LQYROYLQJ�WKH�VDPH
UHVLGXH��S�*O\���$UJ�DQG�S�*O\���*OX��KDYH�EHHQ�SUHYLRXVO\�UHSRUWHG�LQ�WKH�OLWHUDWXUH�LQ�SDWLHQWV�ZLWK�D�PLOG�IRUP�RI�7%6�=/6��%HVLGHV��ZH�QRWHG
WKDW �FRQVWLSDWLRQ� �ZKLFK �FRXOG �EH �SDUWLFXODUO\ �VHYHUH� �VHHPV �WR �EH �IUHTXHQW� �DQG �IUHTXHQWO\ �PRWLYDWHV �D �VSHFL®F �PHGLFDO �IROORZ�XS� �,Q �RUGHU �WR
FRQFOXGH��ZH�GH®QH�KHUH�DQ�H[WHQVLRQ�RI�WKH�.&1+��SKHQRW\SH�ZLWK�PLOG�RU�QRQ�V\QGURPLF�IRUPV��DQG�D�SRVVLEOH�JHQRW\SH�SKHQRW\SH�FRUUHODWLRQ
QHHGLQJ�IXUWKHU�FDVHV�

3LlFH�MRLQWH���$EVWUDFW�.&1+��$VVLVHV������GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 &(/,1(�*$8&+(5

���������'LDJQRVWLF�PROmFXODLUH�GHV�DQRPDOLHV�GH�VWUXFWXUHV�GHQWDLUHV�QRQ�V\QGURPLTXHV���LQWmUnW�GH�OxDSSURFKH�SDU�1*6�FLEOm

$XWHXUV��

&(/,1(�*$8&+(5���������&$52/,1(�6,/9(���������$XGUH\�%5,$1'���������&KU\VWHO�/(52<������$XU}OLH�72866$,17������'RPLQLTXH�9,'$8'���������0LFKHO
9,'$8'���������(ULF�3$60$17�������

���*HQ}WLTXH�HW�%LRORJLH�0RO}FXODLUHV���0}GHFLQH�%XFFR�'HQWDLUH��+RSLWDO�&RFKLQ��$3+3�&HQWUH��+�SLWD�+HQUL�02QGRU��$3+3��3DULV��)UDQFH
���($������IDFXOW}�GH�FKLUXUJLH�GHQWDLUH���8QLYHUVLW}�GH�3$ULV��02QWURXJH��)UDQFH
���*HQ}WLTXH�HW�%LRORJLH�0RO}FXODLUHV���0}GHFLQH�%XFFR�'HQWDLUH��+RSLWDO�&RFKLQ��$3+3�&HQWUH��3DULV��)UDQFH
���,QVHUP�805B6������,QVWLWXW�&RFKLQ��8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
���*}Q}WLTXH�HW�%LRORJLH�0RO}FXODLUH��+RSLWDO�&RFKLQ��$3+3�&HQWUH��3DULV��)UDQFH

0RWV�FOHIV���P}WDEROLVPH�PLQ}UDO��DP}ORJ}Q|VH�LPSDUIDLWH��GHQWLQRJ}Q|VH�LPSDUIDLWH�DQRPDOLHV�GH�OD�GHQWLQH��1*6

5mVXPm��

,1752'8&7,21��/HV�DQRPDOLHV�GH�VWUXFWXUH�GHV�WLVVXV�PLQ}UDOLV}V�GHQWDLUHV�G RULJLQH�J}Q}WLTXH�SHXYHQW�V H[SULPHU�GH�ID{RQ�LVRO}H�RX�DVVRFL}HV
v�GHV�V\QGURPHV�SRO\��PDOIRUPDWLIV�RX�P}WDEROLTXHV��2VW}RJ}Q|VH�LPSDUIDLWH��6\QGURPH�(PDLO�5HLQ���+\SRSKRVSKDW}PLHV�v�)*)���}OHY}HV�
6\QGURPH�GH�5DLQH¤���/D�FRPSU}KHQVLRQ�GH�FHV�DQRPDOLHV�DX�QLYHDX�PRO}FXODLUH�D�}QRUP}PHQW�}YROX}�FHV�GHUQL|UHV�DQQ}HV��DPHQDQW�v�XQH
U}YLVLRQ �GHV �FODVVL®FDWLRQV �FOLQLTXHV� �$LQVL �O HQWLW} �e �$P}ORJ}Q|VH �LPSDUIDLWH ��$,�l �HVW �GRU}QDYDQW �UHWHQXH �SRXU �WRXWHV �OHV �DQRPDOLHV �QRQ
V\QGURPLTXHV�GH�O }PDLO�HW�OH�WHUPH�e�'HQWLQRJ}Q|VH�LPSDUIDLWH��',�l�HVW�U}VHUY}�DX[�DQRPDOLHV�QRQ�V\QGURPLTXHV�GH�OD�GHQWLQH�OL}HV�v�GHV
PXWDWLRQV�GX�J|QH�'633��$�FH�MRXU�����J|QHV�RQW�}W}�LPSOLTX}V�GDQV�OHV�DP}ORJ}Q|VHV�LPSDUIDLWHV�QRQ�V\QGURPLTXHV�HW����HQ�SOXV�GH�'633��GDQV
GHV�DQRPDOLHV�GH�OD�GHQWLQH��2%-(&7,)���&RQVLG}UDQW����TXH�FHUWDLQV�GH�FHV�J|QHV�SHXYHQW�V H[SULPHU�v�OD�IRLV�GDQV�GHV�DQRPDOLHV�LVRO}HV�RX�GDQV
GHV�IRUPHV�V\QGURPLTXHV��HW����TXH�OHV�DQRPDOLHV�GH�VWUXFWXUH�GHQWDLUHV�VRQW�OHV�VLJQHV�G DSSHOV�SU}FRFHV�GH�FHUWDLQV�GH�FHV�V\QGURPHV��LO�HVW
DSSDUX�Q}FHVVDLUH�GH�SURSRVHU�XQ�GLDJQRVWLF�PRO}FXODLUH�GHV�DQRPDOLHV�GH�VWUXFWXUH�GHQWDLUHV�e�LVRO}HV�l��0(7+2'(6���/D�VWUXFWXUDWLRQ�GX
GLDJQRVWLF�J}Q}WLTXH�HQ�)UDQFH�DX�VHLQ�GHV�®OL|UHV�PDODGLHV�UDUHV�FRXYUH�O H[SORUDWLRQ�GH�OD�PDMRULW}�GHV�V\QGURPHV��SDWKRORJLHV�P}WDEROLTXHV�RX
PXOWL�RUJDQHV� �/D �VWUDW}JLH �V HVW �GRQF �RULHQW}H �YHUV �XQH �DSSURFKH �OD �SOXV �FLEO}H �SRVVLEOH �D®Q �GH �SRXYRLU ��� �D°UPHU �OD �FDXVDOLW} �J}Q}WLTXH �GH
O DQRPDOLH�GHQWDLUH�REVHUY}H�HW����OD�UHVWUHLQGUH��RX�QRQ���v�FHWWH�VHXOH�H[SUHVVLRQ�GHQWDLUH��8Q�U}VXOWDW�Q}JDWLI�SHXW�FRQGXLUH��VHORQ�OH�SK}QRW\SH
J}Q}UDO��v�RULHQWHU�OH�SDWLHQW�YHUV�GHV�H[DPHQV�FOLQLTXHV�HW�RX�XQH�UHFKHUFKH�PRO}FXODLUH�SOXV�DSSURIRQGLV��8Q�SDQHO�UHJURXSDQW�OHV����J|QHV
U}SHUWRUL}V�D�GRQF�}W}�G}YHORSS}�HQ�1*6�SDU�FDSWXUH�HW�HVW�H[SORLW}�GHSXLV����PRLV��5(68/7$76���'L[�QHXI�IDPLOOHV�FOLQLTXHPHQW�GLDJQRVWLTX}HV
FRPPH�SU}VHQWDQW�XQH�DQRPDOLH�GH�OD�GHQWLQH��HW�YLQJW�KXLW�IDPLOOHV�SU}VHQWDQW�XQH�$,�RQW�}W}�DQDO\V}HV��6XU�OHV����FDV�LQGH[�G DQRPDOLH�GH�OD
GHQWLQH����SU}VHQWHQW�XQ�YDULDQW�SDWKRJ|QH�GH�'633�HW���VRQW�SRUWHXUV�G XQ�YDULDQW�SDWKRJ|QH�GDQV�XQ�J|QH�D°OL}�v�O DP}ORJ}Q|VH�LPSDUIDLWH��VRLW
�����GH�PXWDWLRQV�GH�'633��HW�XQ�WDX[�GH�UHQGX�SRVLWLI�JOREDO�GH������6XU�OHV����FDV�LQGH[�SU}VHQWDQW�XQH�DP}ORJ}Q|VH�LPSDUIDLWH�����YDULDQWV
SDWKRJ|QHV�RQW�}W}�FRQ®UP}V� �VXU���J|QHV�GL}UHQWV��$0(/;��(1$0��)$0��+��2'$3+��'/;���003����&2/��$���/$0$���/$0%�� �VRLW �XQ�WDX[�GH
UHQGX�SRVLWLI�GH������&21&/86,21����/ DSSURFKH�PRO}FXODLUH�FLEO}H�GHV�DQRPDOLHV�GH�VWUXFWXUH�GH�O }PDLO�HW�GH�OD�GHQWLQH�G}PRQWUH�VRQ�LQW}U~W
GLDJQRVWLTXH��WDX[�GH�UHQGX�SRVLWLI�FXPXO}�GH�������'H�SOXV��GH�ID{RQ�LQW}UHVVDQWH��HOOH�LQGLTXH�TXH�GHV�J|QHV�e�$,�l�SHXYHQW�~WUH�LPSOLTX}V�GDQV
GHV�SDWKRORJLHV�FOLQLTXHPHQW�GLDJQRVWLTX}HV�e�',�l�GDQV�XQ�SUHPLHU�WHPSV���8Q�SURWRFROH�GH�UHFKHUFKH�G DQDO\VH�SDU�:*6�HVW�HQ�FRXUV�SRXU
H[SORUHU�OHV�IDPLOOHV�Q}JDWLYHV��



6<1'520(6�0$/)250$7,)6 5HQDXG�7RXUDLQH

���������/D�'\VSODVLH�$OYmROR�&DSLOODLUH���XQH�VmULH�)UDQkDLVH

$XWHXUV��

5HQDXG�7RXUDLQH������/DXU}OLD�-RXUGDQ�9R\HQ������9}URQLTXH�$GRXDUG������,Q|V�+DU]DOODK������-HDQ�3LHUUH�0DVXWWL������7LDQ\�%XVD������&DWKHULQH
9LQFHQW�'HORUPH������/HOLD�'UH\IXV������$UQDXG�0ROLQ������%DSWLVWH�6DYH\������$EUDKDP�0RXQ]HU������=LDG�$VVDI�������9}URQLTXH�$WDOODK�������9DQHVVD
'D�&UX]�������'RPLQLTXH�*DLOODUG�������(OLVH�/HUR\�7HUTXHP�������-HDQ�%DSWLVWH�0RXWRQ�������-DPDO�*KRXPLG�������-HDQ�&KDUOHV�3LFDXG������
)U}G}ULTXH�'LMRXG�������6RQLD�%RXTXLOORQ�������&}GULF�%DXPDQQ�������/DHWLWLD�/DPEHUW�����

���*}Q}WLTXH��&+8�+�SLWDO�1RUG��6$,17�(7,(11(�FG[���)UDQFH
���1}RQDWRORJLH��&+8�GH�1DQF\��1DQF\��)UDQFH
���)RHWRSDWKRORJLH��&+8�GH�1DQF\��1DQF\��)UDQFH
���*}Q}WLTXH��&+8�/D�7LPRQH��0DUVHLOOH��)UDQFH
���*}Q}WLTXH��&+*�G
$UUDV��$UUDV��)UDQFH
���1}RQDWRORJLH��&+8�GH�/\RQ��%URQ��)UDQFH
���*}Q}WLTXH��&+8�GH�&DHQ��&DHQ��)UDQFH
���1}RQDWRORJLH��&+8�GH�&DHQ��&DHQ��)UDQFH
���1}RQDWRORJLH��&+*�GH�9HUGXQ��9HUGXQ��)UDQFH
����1}RQDWRORJLH��&+8��+�SLWDO�1HFNHU��3DULV��)UDQFH
����&DUGLRORJLH�3}GLDWULTXH��&+8�+�SLWDO�1HFNHU��3DULV��)UDQFH
����$QDWRPR�3DWKRORJLH��&+8�+�SLWDO�1RUG��6DLQW�(WLHQQH��)UDQFH
����*}Q}WLTXH��&+8�GH�5HLPV��5HLPV��)UDQFH
����1}RQDWRORJLH��&+8�+�SLWDO�1HFNHU��3DULV��)UDQFH
����&DUGLRORJLH�3}GLDWULTXH��&+8�GH�%RUGHDX[��3HVVDF��)UDQFH
����*}Q}WLTXH��&+8�GH�/LOOH��/LOOH��)UDQFH
����1}RQDWRORJLH��&+8�+�SLWDO�GH�OD�&URL[�5RXVVH��/\RQ��)UDQFH
����$QDWRPR�3DWKRORJLH��&+8�GH�/\RQ��%URQ��)UDQFH
����&\WRJ}Q}WLTXH��&+8�GH�/LOOH��/LOOH��)UDQFH
����5HFKHUFKH�&OLQLTXH��&+8�GH�1DQF\��1DQF\��)UDQFH
����*}Q}WLTXH��&+8�GH�1DQF\��1DQF\��)UDQFH

0RWV�FOHIV���'\VSODVLH�DOY}ROH�FDSLOODLUH��)2;)�

5mVXPm��

/D�'\VSODVLH�$OY}ROR�&DSLOODLUH��'$&��DYHF�G}IDXW�G DOLJQHPHQW�GHV�YDLVVHDX[�SXOPRQDLUHV��20,0���������HVW�XQH�FDXVH�UDUH�G K\SHUWHQVLRQ
DUW}ULHOOH�SXOPRQDLUH��+7$3��GX�QRXYHDX�Q}��/H�GLDJQRVWLF�HVW�IDLW�SDU�O DQDO\VH�KLVWRORJLTXH��8QH�KDSOR�LQVX°VDQFH�GX�J|QH�)2;)��HVW�UHVSRQVDEOH
GH�FHWWH�SDWKRORJLH�

1RXV�DYRQV�UHSULV�OHV�FDV�DQDO\V}V�DX�ODERUDWRLUH�GH�*}Q}WLTXH�GX�&+8�GH�6DLQW�(WLHQQH��GLDJQRVWLTX}V�HQWUH������HW������GDQV�XQH�}WXGH
U}WURVSHFWLYH�

6XU �FHWWH �V}ULH� �O DQDO\VH �PRO}FXODLUH �D �LGHQWL®} �XQH �DQRPDOLH �FKH] ��� �HQIDQWV �VXU ��� ��������� �/ xJH �JHVWDWLRQQHO �}WDLW �HQ �PR\HQQH �GH �����
VHPDLQHV�HW�OHV�V\PSW�PHV�GH�G}WUHVVH�UHVSLUDWRLUH�VRQW�DSSDUXV�YHUV�OD���|PH�KHXUH�HQ�PR\HQQH��8QH�+7$3�D�}W}�GLDJQRVWLTX}H�FKH]�������
VXSUDV\VW}PLTXH�GDQV�����GHV�FDV��8QH�KLVWRORJLH�SXOPRQDLUH�D�}W}�IDLWH�SRXU�������ORUV�G XQH�DXWRSVLH�HW�SRXU�������DSU|V�ELRSVLH�SHUFXWDQ}H�
'HX[�FDV�RQW�HX�XQH�VXUYLH�XQ�SHX�SOXV�ORQJXH�GH�����HW����PRLV�

8QH�DQRPDOLH�GH�)2;)� �RX�GH�VD�U}JLRQ�D�}W}�LGHQWL®}H�FKH]����HQIDQWV�����PXWDWLRQV�SRQFWXHOOHV�HW���G}O}WLRQV�LPSOLTXDQW�)2;)� �RX�VD�U}JLRQ
U}JXODWULFH�

&HWWH�}WXGH�D�SHUPLV�GH�SU}FLVHU�O KLVWRLUH�GH�FHV�SDWLHQWV�HW�GH�SURSRVHU�XQ�DUEUH�G}FLVLRQQHO�SRXU�IDFLOLWHU�OH�GLDJQRVWLF�GH�FHWWH�SDWKRORJLH�UDUH�HW
SUREDEOHPHQW�VRXV�GLDJQRVWLTX}H�
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6DQGULQH�GH�0RQWJROILHU

���������$PmOLRUHU�OxLQIRUPDWLRQ�GHV�SDWLHQWV�HW�GH�OHXUV�SDUHQWV�VXU�OHV�HQMHX[�GX�VmTXHQkDJH�GHV�WXPHXUV�GH�OxHQIDQW�SDU�XQ
UHJDUG�LQWHUGLVFLSOLQDLUH�VXU�OHV�TXHVWLRQV�mWKLTXHV��OmJDOHV�HW�SV\FKRORJLTXHV

$XWHXUV��

6DQGULQH�GH�0RQWJRO®HU������(PPDQXHOOH�5LDO�6HEEDJ������.KDGLMD�/DKORX�/DIRU~W������/XFLOH�+HUYRXHW������6DQGUD�/H�7LUDQW������,VDEHOOH�&RXSLHU����
����/DXUHQFH�%UXJL|UHV������)UDQFN�%RXUGHDXW������0DULRQ�6758//8������+}O|QH�&DYH�����������$QQH�3DXOH�*LPHQH]�5RTXHSOR�����������6RSKLH�-XOLD
����

���,QVWLWXW�GH�5HFKHUFKH�,QWHUGLVFLSOLQDLUH�VXU�OHV�HQMHX[�6RFLDX[��,5,6���(KHVV�,16(50�&156��3DULV��)UDQFH
���805������,16(50��8QLYHUVLWH��GH�7RXORXVH�	�8QLYHUVLWH��7RXORXVH�,,,���3DXO�6DEDWLHU��7RXORXVH��)UDQFH
���8)�GH�3V\FKRORJLH�HW�3V\FKLDWULH�GH�/LDLVRQ�HW�G
8UJHQFHV��'08�3V\FKLDWULH�HW�$GGLFWRORJLH��HW�'}SDUWHPHQW�GH�*}Q}WLTXH��$3+3��&HQWUH�
8QLYHUVLW}V�GH�3DULV��3DULV��)UDQFH
���,5,6�,QVWLWXW�GH�UHFKHUFKH�LQWHUGLVFLSOLQDLUH�VXU�OHV�HQMHX[�VRFLDX[��805������&156�������,16(50���(+(66���83��������8QLYHUVLW}�3DULV������&DPSXV
&RQGRUFHW��$XEHUYLOOLHUV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH�HW�RQFRJ}Q}WLTXH���&+8�0RQWSHOOLHU��+�SLWDO�$UQDXG�GH�9LOOHQHXYH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���,16(50�����&5&0�9DO�G $XUHOOH��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�&DQF}URORJLH�GH�O HQIDQW�HW�GH�O DGROHVFHQW��*XVWDYH�5RXVV\�+�SLWDO�8QLYHUVLWDLUH��9LOOHMXLI��)UDQFH
���6,5('2�3HGLDWULF�2QFRORJ\�&HQWHU��/DERUDWRU\�RI�7UDQVODWLRQDO�5HVHDUFK�LQ�3HGLDWULF�2QFRORJ\���,16(508�����,QVWLWXW�&XULH��3DULV��)UDQFH
���6HUYLFH�G K}PDWR�LPPXQRORJLH�S}GLDWULTXH��$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DULV��$3�+3���+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
����$VVLVWDQFH�3XEOLTXH�GHV�+�SLWDX[�GH�3DULV��$3�+3���'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�5REHUW�'HEU}���3DULV��)UDQFH
����,16(50�805�������,QVWLWXW�GH�5HFKHUFKH�6DLQW�/RXLV��8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
����$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��$3��+3���6HUYLFH�GH�*}Q}WLTXH���+�SLWDO�HXURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
����3$5&&��,16(50��8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��+�SLWDO�3XUSDQ�&+8�7RXORXVH��7RXORXVH��)UDQFH

0RWV�FOHIV���2QFRS}GLDWULH��6}TXHQ{DJH��2QFRJ}Q}WLTXH��(WKLTXH��/}JDO��3V\FKRORJLH��,QIRUPDWLRQ��&RQVHQWHPHQW

5mVXPm��

&RQWH[WH�HW�REMHFWLIV

/HV�WHFKQLTXHV�GH�V}TXHQ{DJH�GX�J}QRPH�VRQW�XWLOLV}HV�GH�SOXV�HQ�SOXV�IU}TXHPPHQW�HQ�RQFRORJLH�S}GLDWULTXH�SRXU�OD�UHFKHUFKH�GH�WK}UDSLHV
FLEO}HV�GH�FDQFHUV�HQ�UHFKXWH�RX�SURJUHVVLIV�VRXV�WUDLWHPHQWV��&HV�H[SORUDWLRQV�DVVRFLHQW�XQ�V}TXHQ{DJH�WXPRUDO�HW�FRQVWLWXWLRQQHO��HW�SHXYHQW
U}Y}OHU�XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�DX�FDQFHU�HW�GHV�GRQQ}HV�LQFLGHQWHV��&HV�DSSURFKHV�PRGL®HQW�OHV�SUDWLTXHV�GH�J}Q}WLTXH��ORJLVWLTXHPHQW�HW
WHPSRUHOOHPHQW���(OOHV�LQWHUURJHQW�OH�FRQWH[WH�MXULGLTXH�GH�OHXU�XWLOLVDWLRQ�HQ�FOLQLTXH�HW�HQ�UHFKHUFKH��OHV�FRQV}TXHQFHV�SV\FKRORJLTXHV�HW�OHV
PRGDOLW}V�G LQIRUPDWLRQ�HW�GH�FRQVHQWHPHQW�

/H�SURMHW�*HQH,QIR.LG��3URMHW�,1&D�6+6�1g���������GH���DQV��UHSRVH�VXU�XQH�DSSURFKH�PXOWLGLVFLSOLQDLUH�FRPELQDQW�GURLW��}WKLTXH�SV\FKRORJLH�HW
VRFLRORJLH�DVVRFLDQW�FKHUFKHXUV�HQ�6+6��FOLQLFLHQV�HW�ELRORJLVWHV���1RXV�SU}VHQWHURQV�OD�P}WKRGRORJLH�HW�TXHOTXHV�U}VXOWDWV�SU}OLPLQDLUHV�

0mWKRGHV

/H ��HU �D[H �P}WKRGRORJLTXH �SU}YRLW �XQH �DQDO\VH �}WKLTXH �HW �O}JDOH ��YLD �XQH �UHYXH �GH �OLWW}UDWXUH �HW �GHV �HQWUHWLHQV �VHPL�GLUHFWLIV �DYHF �OHV
SURIHVVLRQQHOV�LPSOLTX}V�HQ�RQFRS}GLDWULH��

/H ��|PH �D[H �V LQW}UHVVH �DX[ �IDFWHXUV �LQ¯XHQ{DQW �OD �G}FLVLRQ �GHV �SDUHQWV �HW �GHV �HQIDQWV �GH �U}DOLVHU �XQ �WHVW �J}Q}WLTXH �HW �DX[ �FRQV}TXHQFHV
SV\FKRORJLTXHV��YLD�GHV�HQWUHWLHQV�DXSU|V�G
HQIDQWV�HW�GH�OHXUV�SDUHQWV�ORUV�GX�WHVW�HW�DSU|V�O
DQQRQFH�GX�U}VXOWDW�SXLV�YLD�XQ�TXHVWLRQQDLUH
FRQVWUXLW�v�O LVVX�GH�FHWWH�SKDVH�TXDOLWDWLYH��

8Q��|PH�D[H�V LQW}UHVVH�DX[�EHVRLQV�HQ�LQIRUPDWLRQ�GHV�MHXQHV�SDWLHQWV�HW�GH�OHXUV�SDUHQWV�v�O DLGH�GH�IRFXV�JURXS�G}SOR\}V�GDQV���VHUYLFHV
G RQFRS}GLDWULH�SDUWHQDLUHV�

5mVXOWDWV�SUmOLPLQDLUHV

/ DQDO\VH�GX�FDGUH�MXULGLTXH��HQ�FRXUV�GH�U}YLVLRQ��TXHVWLRQQH�O
XVDJH�GHV�WHVWV�J}Q}WLTXHV�FKH]�OHV�HQIDQWV���OH�UHQGX�GHV�GRQQ}HV�LQFLGHQWHV��OH
UHQGX�GHV �U}VXOWDWV �GH �J}Q}WLTXH�GH�PDODGLH �v �U}Y}ODWLRQ �WDUGLYH �FKH] �XQ�HQIDQW �HW �OD �U}XWLOLVDWLRQ �G
}FKDQWLOORQV �LVVXV �G
HQIDQWV �SRXU �OD
UHFKHUFKH�SRVW�PRUWHP�

3RXU �OHV �SURIHVVLRQQHOV� �O XWLOLVDWLRQ �GX �V}TXHQ{DJH �HVW �Y}FXH �FRPPH �XQ �HVSRLU �GH �PLHX[ �WUDLWHU �O HQIDQW� �HW�RX �LGHQWL®HU �XQH �SU}GLVSRVLWLRQ
J}Q}WLTXH�GDQV�OD�IDPLOOH��8QH�OLPLWH�W}QXH�HVW�PLVH�HQ�}YLGHQFH�HQWUH�FH�TXL�UHO|YH�GH�OD�FOLQLTXH�HW�GH�OD�UHFKHUFKH��/H�QRPEUH�GH�SURIHVVLRQQHOV
LPSOLTX}V�DXJPHQWH�HW�FHUWDLQV�QH�VH�VHQWHQW�SDV�VX°VDPPHQW�TXDOL®}V�SRXU�SUHVFULUH�FH�W\SH�GH�WHVW�HW�DFFRPSDJQHU�OHV�IDPLOOHV��(Q®Q��OH�SUR®O
GH�SURIHVVLRQQHOV�LPSOLTX}V�HW�OHV�SDUFRXUV�GHV�IDPLOOHV�VRQW�YDULDEOHV�DX�VHLQ�GH�VHUYLFHV�HW�HQWUH�OHV�VLWHV�

3RXU�OHV�IDPLOOHV��MHXQHV�SDWLHQWV�HW�SDUHQWV���O LQYHVWLJDWLRQ�J}Q}WLTXH�HVW�DVVRFL}H�v�O HQMHX�GH�WURXYHU�GHV�U}SRQVHV�VXU�OHV�FDXVHV�GH�OD�PDODGLH
HW �G DGDSWHU �VRQ �FRPSRUWHPHQW ��UHSURGXFWLI �HW �GH �VXUYHLOODQFH�� �&HSHQGDQW� �SOXVLHXUV �ULVTXHV �VRQW �LGHQWL®}V �FRQFHUQDQW �XQH �G}PDUFKH �SHU{XH
FRPPH�e �VDQV �UHWRXU �l� �TXL �LPSOLTXH �OD �IDPLOOH �HW �SHXW �VXVFLWHU �GH �OD �FXOSDELOLW} �HW �GHV �FRQ¯LWV� �(Q �WHUPHV �G LQIRUPDWLRQ� �OHV �IDPLOOHV �VHPEOHQW
SU}I}UHU�XQH�LQIRUPDWLRQ�GLUHFWH�HW�U}S}W}H�WRXW�HQ�}YLWDQW�O LQIDQWLOLVDWLRQ�



6<1'520(6�0$/)250$7,)6 +gOD�6$66,

���������(WXGH�FOLQLTXH�HW�PROmFXODLUH�GX�V\QGURPH�GH�1RRQDQ�DYHF�OHQWLJLQHV�PXOWLSOHV���$�SURSRV�GH���SDWLHQWV�WXQLVLHQV

$XWHXUV��

+}OD�6$66,������+DQD�6$)5$28������,PHQ�&+(//<������5\P�0(''(%������(OKHP�-%(%/,������)DWHQ�)'+,/$������1RXUHGGLQH�/,7$(,0������0HGLKD
75$%(/6,������)DRX]L�0$$=28/������,QHV�28(57$1,������/LOLD�.5$28$������5LGKD�0 5$'����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
���6HUYLFH�GH�S}GLDWULH��+�SLWDO�GH�%L]HUWH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
���6HUYLFH�GH�P}GHFLQH�LQIDQWLOH�%���+�SLWDO�%}FKLU�+DP]D��7XQLV��7XQLVLH
���6HUYLFH�GH�'HUPDWRORJLH���+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH

0RWV�FOHIV���6\QGURPH�GH�1RRQDQ�DYHF�/HQWLJLQHV�0XOWLSOHV��9RLH�5$6��3731����6}TXHQ{DJH�6DQJHU��6}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ

5mVXPm��

,QWURGXFWLRQ��

/H�V\QGURPH�GH�1RRQDQ�DYHF�OHQWLJLQHV�PXOWLSOHV�e�61/0�l��20,0���������HVW�XQH�DHFWLRQ�DXWRVRPLTXH�GRPLQDQWH�UDUH��v�FH�MRXU�VHXOHPHQW����
SDWLHQWV�RQW�}W}�U}SHUWRUL}V�GDQV�OH�PRQGH��,O�HVW�FDUDFW}ULV}H�SDU�O DVVRFLDWLRQ�G XQH�G\VPRUSKLH�IDFLDOH��G XQH�DWWHLQWH�FXWDQ}H��SU}VHQFH�GH
OHQWLJLQHV�PXOWLSOHV��HW�G XQH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��'DQV�SOXV�TXH�����GHV�FDV��OH�61/0�HVW�G��v�GHV�PXWDWLRQV�LQKLELWULFHV�GX�J|QH
3731����H[RQ������HW������&H�J|QH�FRGH�SRXU�XQH�W\URVLQH�NLQDVH�6+3��TXL�MRXH�XQ�U�OH�LPSRUWDQW�GDQV�OD�U}JXODWLRQ�GH�OD�YRLH�5$6��0$3.��/HV
FDUDFW}ULVWLTXHV�FOLQLTXHV�GX�61/0�VRQW�SDUWDJ}HV�HVVHQWLHOOHPHQW�DYHF�OH�V\QGURPH�GH�1RRQDQ�HW�OHV�DXWUHV�5$6RSDWKLHV��$�QRWUH�FRQQDLVVDQFH�
OHV�SUR®OV�FOLQLTXH�HW�PRO}FXODLUH�GX�61/0�QH�VRQW�SDV�FRQQXV�HQ�7XQLVLH��1RXV�UDSSRUWRQV�OD�SUHPL|UH�}WXGH�J}Q}WLTXH�WXQLVLHQQH�GX�61/0�

0mWKRGHV�

1RXV�DYRQV�PHQ}�XQH�}WXGH�U}WURVSHFWLYH� �LQFOXDQW�GHV�SDWLHQWV�D\DQW�XQH�VXVSLFLRQ�FOLQLTXH�GH�61/0��DGUHVV}V�DX�VHUYLFH�GHV�PDODGLHV
FRQJ}QLWDOHV�HW�K}U}GLWDLUHV�GH�O K�SLWDO�&KDUOHV�1LFROOH�GH�7XQLV�HQWUH������HW�������/ }WXGH�PRO}FXODLUH�D�}W}�U}DOLV}H�SDU�V}TXHQ{DJH�GH�QRXYHOOH
J}Q}UDWLRQ��1*6��HW�SDU�P}WKRGH�GH�6DQJHU�FLEODQW�OHV�H[RQV�������HW����GX�J|QH�3731����J|QH�PDMHXU�GX�61/0��

5mVXOWDWV�

1RXV�DYRQV�FROOLJ}���SDWLHQWV�WXQLVLHQV�GH�61/0����FDV�IDPLOLDO�HW���FDV�LVRO}V��U}SDUWLV�HQ���JDU{RQV�HW���®OOHV��/ xJH�PR\HQ�}WDLW�GH����DQV��/D
G\VPRUSKLH�IDFLDOH�}WDLW�W\SLTXH�FKH]�OHV���SDWLHQWV�HW�}WDLW�v�W\SH���GH�IDFLHV�WULDQJXODLUH��XQ�IURQW�KDXW��GHV�IHQWHV�SDOS}EUDOHV�REOLTXHV�HQ�EDV�HW
HQ�GHKRUV��XQ�SWRVLV��GHV�RUHLOOHV�ODUJHV�EDV�LPSODQW}HV�HQ�URWDWLRQ�SRVW}ULHXUH��GHV�O|YUHV�}SDLVVHV�HW�XQ�FRX�FRXUW��/ H[DPHQ�GH�OD�SHDX�HW�GHV
SKDQ|UHV�D�G}FHO}�XQH�SHDX�OxFKH�HW�V|FKH����FDV���GHV�OHQWLJLQHV�!�������FDV��HW�GHV�WxFKHV�FDI}�DX�ODLW����FDV���/ }FKRJUDSKLH�FDUGLDTXH�D�U}Y}O}
XQH�DWWHLQWH�FDUGLDTXH�v�W\SH�GH�FDUGLRP\RSDWKLH�K\SHUWURSKLTXH��&0+�������� �XQH�LQVX°VDQFH�PLWUDOH�������HW �XQ�FDV�GH�&0+�DYHF�VW}QRVH�GH
O DUW|UH�SXOPRQDLUH��������/D�G}®FLHQFH�LQWHOOHFWXHOOH�FRQFHUQDLW�����FDV��/HV�DWWHLQWHV�VHQVRULHOOHV�}WDLHQW�XQH�P\RSLH����FDV��HW�XQH�VXUGLW}�FKH]��
FDV��/H�GLDJQRVWLF�PRO}FXODLUH�D�}W}�FRQ®UP}�FKH]�WRXV�OHV�SDWLHQWV��FDV�IDPLOLDO�HW���FDV�LVRO}V���/H�U}VXOWDW�GX�V}TXHQ{DJH�D�PRQWU}�OD�SU}VHQFH�DX
QLYHDX�GH�O H[RQ���GX�J|QH�3731����OD�PXWDWLRQ�F����$!*��<���&��v�O }WDW�K}W}UR]\JRWH�FKH]�����SDWLHQWV�HW�OD�SU}VHQFH�DX�QLYHDX�GH�O H[RQ����GX
J|QH�3731����OD�PXWDWLRQ�F�����*!&��*���$��v�O }WDW�K}W}UR]\JRWH�FKH]�OH��|PH�SDWLHQW��/H�ULVTXH�GH�U}FXUUHQFH�GDQV�OH�61/0�HVW�HVWLP}�v����
GDQV�OH�FDV�IDPLOLDO�HW�v����GDQV�OHV�FDV�VSRUDGLTXHV�

�

&RQFOXVLRQ�

1RWUH�}WXGH�D�PRQWU}�TXH�OHV�VSHFWUH�FOLQLTXH�HW�PRO}FXODLUH�GX�61/0�GDQV�OD�SRSXODWLRQ�WXQLVLHQQH�VRQW�FRPSDUDEOHV�DX[�DXWUHV�SRSXODWLRQV��8QH
PHLOOHXUH�FRQQDLVVDQFH�GH�FHWWH�SDWKRORJLH�UDUH�SHUPHWWUD�XQ�GLDJQRVWLF�PRO}FXODLUH�UDSLGH�HW�XQH�SULVH�HQ�FKDUJH�DG}TXDWH�
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���������0LVH�HQ�mYLGHQFH�GxXQ�HyHW�IRQGDWHXU�FKH]�OHV�SDWLHQWV�DWWHLQWV�GX�V\QGURPH�GH�%DUGHW�%LHGO�VXU�OxpOH�GH�OD�5mXQLRQ�

$XWHXUV��

$XU}OLH�*RXURQF������9LQFHQW�=LOOLR[������$QQH�6RSKLH�/HXYUH\������(OVD�1RXULVVRQ������<DXPDUD�3HUGRPR�7UXMLOOR������-HDQ�/XF�$OHVVDQGUL������%}U}QLFH
'RUD\������)UDQ{RLVH�'DUFHO������+XJXHV�)ORGURSV������3DXO�*X}JHQ������0DULH�/LQH�-DFTXHPRQW������)U}G}ULTXH�3D\HW������+DQLWUD�5DQGULDQLYR�
5DQMDWRHOLQD������6RSKLH�6FKHLGHFNHU����������+}O|QH�'ROOIXV����������-HDQ�0XOOHU��������

���/DERUDWRLUHV�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���8QLW}�)RQFWLRQQHOOH�GH�%LRLQIRUPDWLTXH�0}GLFDOH�DSSOLTX}H�DX�GLDJQRVWLF��8)�������+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�SRXU�OHV�DHFWLRQV�UDUHV�HQ�J}Q}WLTXH�RSKWDOPRORJLTXH��&$5*2��)LOL|UH�6(16*(1(��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ�
6WUDVERXUJ��)UDQFH
���3ROH�)HPPH�0|UH�(QIDQWV��&+�)}OL[�*X\RQ��&+8�GH�/D�5}XQLRQ�6DLQW�'HQLV��6DLQW�'HQLV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�)}OL[�*X\RQ��&+8�/D�5}XQLRQ��6DLQW�'HQLV��)UDQFH
���6HUYLFH�GHV�0DODGLHV�1HXURORJLTXHV�5DUHV��&+8�/D�5}XQLRQ��VLWH�6XG��6DLQW�3LHUUH��6DLQW�3LHUUH��)UDQFH
���6HUYLFH�GH�3}GLDWULH��&+8�/D�5}XQLRQ��VLWH�GH�6DLQW�3LHUUH��6DLQW�3LHUUH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�/D�5}XQLRQ��+�SLWDO�)}OL[�*X\RQ��6DLQW�'HQLV��)UDQFH
���8)�GH�*}Q}WLTXH�0}GLFDOH��&+8�/D�5}XQLRQ��VLWH�6XG��6DLQW�3LHUUH��6DLQW�3LHUUH��)UDQFH
����/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��,16(50��8056B������,QVWLWXW�GH�*}Q}WLTXH�0}GLFDOH�G
$OVDFH��,*0$���8QLYHUVLW}�GH�6WUDVERXUJ�)DFXOW}�GH
P}GHFLQH�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���%DUGHW�%LHGO��%%6���$5/���HHW�IRQGDWHXU��613�DUUD\

5mVXPm��

,QWURGXFWLRQ

/H�V\QGURPH�GH�%DUGHW�%LHGO��%%6��HVW�XQH�FLOLRSDWKLH�UDUH�DYHF�XQH�SU}YDOHQFH�HVWLP}H�v�����������HW�DVVRFLDQW�GH�PDQL|UH�YDULDEOH�XQH
G\VWURSKLH�U}WLQLHQQH��XQH�SRO\GDFW\OLH��GHV�DQRPDOLHV�U}QDOHV��XQH�RE}VLW}�WURQFDOH��GHV�WURXEOHV�FRJQLWLIV�HW�XQ�K\SRJ}QLWDOLVPH��$�FH�MRXU�GHV
YDULDWLRQV �SDWKRJ|QHV �RQW �}W} �LGHQWL®}V �GDQV ��� �J|QHV� �FDXVDQW �FH �V\QGURPH �VHORQ �XQ �PRGH �DXWRVRPLTXH �U}FHVVLI� �3DUPL �FHV �J|QHV� �OH �J|QH
$5/��%%6��FRGH�SRXU�OD�SOXV�SHWLWH�SURW}LQH�LPSOLTX}H�DYHF�����DFLGHV�DPLQ}V�HW�FRPSWH�VHXOHPHQW����YDULDWLRQV�SDWKRJ|QHV�GLVWLQFWHV����QRQ�
VHQV�����IDX[�VHQV����YDULDWLRQV�DHFWDQW�O }SLVVDJH�HW���ODUJHV�G}O}WLRQV�HPSRUWDQW�SOXVLHXUV�H[RQV���3DUPL�FHV�YDULDWLRQV��QRXV�DYLRQV�UDSSRUW}�HQ
�����XQH�YDULDWLRQ�GH�FODVVH���GDQV�FH�J|QH��10B���������F����*�!�$��S�$VS���$VQ��VDQV�SRXYRLU�FRQFOXUH�SRXU�FHWWH�IDPLOOH��'DQV�FHWWH�}WXGH�
QRXV�QRXV�SURSRVRQV�GH�UHFODVVHU�FH�YDULDQW�HW�PRGL®HU�OD�VWUDW}JLH�GLDJQRVWLTXH�SRXU�OH�%%6�

0DWmULHOV�HW�PmWKRGHV

6XU�XQH�FRKRUWH�GH�SDWLHQWV�RULJLQDLUHV�GH�O �OH�GH�OD�5}XQLRQ��QRXV�DYRQV�H[SORU}�SDU�V}TXHQ{DJH�6DQJHU�GLUHFW��V}TXHQ{DJH�v�KDXW�G}ELW�HW�SDU
SXFHV�GH�J}QRW\SDJH�OHV�J|QHV�LPSOLTX}V�SRXU�OH�%%6��/ DQDO\VH�IRQFWLRQQHOOH�GX�YDULDQW�D�}W}�U}DOLV}H�VXU�OHV�®EUREODVWHV�GH�SHDX�

5mVXOWDWV

1RXV�UDSSRUWRQV�LFL���IDPLOOHV�RULJLQDLUHV�GH�O �OH�GH�OD�5}XQLRQ�����FDV��SU}VHQWDQW�XQ�V\QGURPH�GH�%DUGHW�%LHGO�W\SLTXH�HW�SRUWHXUV�GX�YDULDQW
10B���������F����*�!�$��S�*OX���/\V�GDQV�OH�J|QH�$5/��%%6��v�O }WDW�KRPR]\JRWH��$X�YX�GH�OD�SRVLWLRQ�v�O H[WU}PLW}�� �GH�O H[RQ���HW�GH
O DQDO\VH�ELRLQIRUPDWLTXH�LQGLTXDQW�XQ�SRVVLEOH�HHW�VXU�O }SLVVDJH�GX�J|QH��QRXV�DYRQV�U}DOLV}�XQH�}WXGH�IRQFWLRQQHOOH�GH�O $51�PHVVDJHU�GX�J|QH
HW �FRQ®UP} �XQ �G}IDXW �G LQFRUSRUDWLRQ �GH �O H[RQ ��� �&HWWH �YDULDWLRQ �D\DQW �}W} �H[FOXVLYHPHQW �REVHUY} �FKH] �GHV �SDWLHQWV �U}XQLRQQDLV� �1RXV �DYRQV
J}QRW\S} �XQH �SDUWLH �GH �OD �FRKRUWH �HW �FRQ®UP} �XQ �HHW �IRQGDWHXU� �(Q �HHW� �DX �PR\HQ �GX �ORJLFLHO �3/,1. �QRXV �DYRQV �SX �PHWWUH �HQ �}YLGHQFH �XQ
KDSORW\SH�FRPPXQ�v�FHV�LQGLYLGXV�G HQYLURQ�����0E�HW�G}WHUPLQ}�XQ�DQF~WUH�FRPPXQ�v�HQYLURQ���J}Q}UDWLRQV��&HV�GRQQ}HV�RQW�}W}�FRQIURQW}HV
DX[ �GRQQ}HV �J}Q}DORJLTXHV �GLVSRQLEOHV �SRXU �O �OH �GH �OD �5}XQLRQ� �1RXV �DYRQV �DLQVL �SX �FRQ®UPHU �O xJH �G DSSDULWLRQ �GH �OD �PXWDWLRQ �HW �LGHQWL®HU �OH
FRXSOH�DQFHVWUDO�HQ������

'LVFXVVLRQ�HW�FRQFOXVLRQ

&H �WUDYDLO �D �DLQVL �SHUPLV �GH �UHFODVVHU �XQ �YDULDQW �GH �FODVVH �� �HQ �FODVVH �� �GDQV �OH �J|QH �$5/��%%6� �HW �LGHQWL®HU �XQ �HHW �IRQGDWHXU �VXU �O �OH �GH �OD
5}XQLRQ��/D�PLVH�HQ�}YLGHQFH�GH�FHW�HHW�IRQGDWHXU�QRXV�D�SHUPLV�GH�PRGL®HU�OD�VWUDW}JLH�GLDJQRVWLTXH�GH�SUHPL|UH�LQWHQWLRQ�HW�GH�SU}FLVHU�OH
FRQVHLO�J}Q}WLTXH�SRXU�OHV�IDPLOOHV�RULJLQDLUHV�GH�O �OH�GH�OD�5}XQLRQ�

3LlFH�MRLQWH���*RXURQFB5}VXP}�DVVLVHV�7RXUV�����B%%6��GRF[
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���������(WXGH�SDU�51$VHT�GH�OxmSLVVDJH�DOWHUQDWLI�SK\VLRORJLTXH�GH�JlQHV�LPSOLTXmV�GDQV�OHV�FDQFHUV�GLJHVWLIV���0/+���06+��
06+��HW�&'+�

$XWHXUV��

0ROND�6(%$,������5RVHOLQH�7$1*������<DKLD�$'1$1,������&KULVWLQH�%20%/('������6HQJXO�72=/8�.$5$������0HLVVD�%$5%28&+(������$OLFH�),(9(7�����
2GLOH�&$%$5(7������0DULQH�*8,//$8'�%$7$,//(������(WLHQQH�528/($8����

���6HUYLFH�GH�J}Q}WLTXH�GHV�WXPHXUV��*XVWDYH�52866<��9LOOHMXLI��)UDQFH

0RWV�FOHIV���51$VHT��}SLVVDJH�DOWHUQDWLI�SK\VLRORJLTXH��SU}GLVSRVLWLRQ�DX[�FDQFHUV�GLJHVWLIV��0/+���06+���06+���&'+�

5mVXPm��

,QWURGXFWLRQ

/ }SLVVDJH�DOWHUQDWLI�HVW�XQ�P}FDQLVPH�GH�GLYHUVLW}�TXL�SHUPHW�v�XQ�$51�PHVVDJHU�WUDQVFULW�v�SDUWLU�G XQ�J|QH�G DYRLU�SOXVLHXUV�LVRIRUPHV�GH
WUDQVFULWV�QDWXUHOV��&HV�LVRIRUPHV�VRQW�IDLEOHPHQW�H[SULP}HV�SDU�UDSSRUW�DX�WUDQVFULW�GH�U}I}UHQFH��'DQV�OD�PDMRULW}�GHV�FDV��HOOHV�HQWUDLQHQW�XQ
G}FDODJH �GX �FDGUH �GH �OHFWXUH �HW �VRQW �}OLPLQ}HV �SDU �OH �V\VW|PH �e �QRQVHQVH �PHGLDWHG �GHFD\ �l� �&HUWDLQV �YDULDQWV �J}Q}WLTXHV �SHXYHQW �PRGL®HU
O H[SUHVVLRQ�GH�FHV�LVRIRUPHV�HW�~WUH�SDWKRJ|QHV�HQ�G}V}TXLOLEUDQW�O }SLVVDJH�GX�WUDQVFULW�PDMRULWDLUH��/H�51$VHT�HVW�XQH�QRXYHOOH�WHFKQLTXH
G H[SORUDWLRQ �GH �O $51�RUDQW �XQH �YXH �JOREDOH �GH �O }SLVVDJH �DOWHUQDWLI �G XQ �J|QH�GRQQ}�HW �SHUPHWWDQW �GH �TXDQWL®HU �OH �WDX[ �G H[SUHVVLRQ �GH �VHV
LVRIRUPHV�

&H �WUDYDLO �D �SRXU �EXW �GH �PLHX[ �TXDQWL®HU �OHV �LVRIRUPHV �GH �WUDQVFULWV �SK\VLRORJLTXHV �SHX �G}FULWV �GDQV �OD �OLWW}UDWXUH� �GH �J|QHV �LPSOLTX}V �GDQV �OD
SU}GLVSRVLWLRQ�DX[�FDQFHUV�GLJHVWLIV��0/+���06+��HW�06+���SRXU�OH�V\QGURPH�GH�/\QFK�HW�&'+���SRXU�OH�FDQFHU�GH�O HVWRPDF�

0}WKRGHV

8QH�DSSURFKH�SDU�51$VHT�VXU�XQ�SDQHO�GH����J|QHV�GH�SU}GLVSRVLWLRQ�DX[�FDQFHUV�D�}W}�U}DOLV}H�SRXU�G}FULUH�O }SLVVDJH�DOWHUQDWLI�GHV�J|QHV�0/+�
�10B���������� �06+� ��10B���������� �06+� ��10B��������� �HW �&'+� ��10B���������� �$X �WRWDO� ��� �OLJQ}HV �O\PSKREODVWR�GHV �WUDLW}HV �v �OD
SXURP\FLQH�RQW�}W}�XWLOLV}HV��1RXV�DYRQV�UDSSRUW}�OHV�}Y|QHPHQWV�G }SLVVDJH�SU}VHQWV�v�SOXV�GH������FKH]�SOXV�GH�����GHV�OLJQ}HV�Q}JDWLYHV�SRXU
OH�J|QH�}WXGL}�

5}VXOWDWV

1RXV�DYRQV�PLV�HQ�}YLGHQFH����WUDQVFULWV�DOWHUQDWLIV�GX�J|QH�0/+��DYHF�XQ�WDX[�G H[SUHVVLRQ�YDULDQW�GH�������v������7URLV�SULQFLSDOHV�LVRIRUPHV
RQW�}W}�UHWURXY}HV��U����B���GHO��¨�S��v�����HW�GHX[�QRQ�FRQQXHV�¨����S�6HU���$UJIV����HW�¨����S�*OX���B*OX���GHO��UHVSHFWLYHPHQW�v�����HW
�����1RXV�DYRQV�G}FULW���WUDQVFULWV�DOWHUQDWLIV�GX�J|QH�06+��GRQW�XQH�QRXYHOOH�LVRIRUPH�HQWUDLQDQW�XQ�VDXW�HQ�SKDVH�GH�O H[RQ����UHWURXY}H�v�����
HW�GHX[�H[RQV�FU\SWLTXHV�U}DOLVDQW�GHV�U}WHQWLRQV�G}FDODQW�OH�FDGUH�GH�OHFWXUH�GDQV�O LQWURQ����U�����B����LQV���������B�����������v������HW
GDQV�O LQWURQ����U�����B����LQV���������B�����������v��������6XU�OH�J|QH�06+���QRXV�DYRQV�UHWURXY}�XQ�QRXYHDX�WUDQVFULW�DYHF�XQH�SHUWH�HQ
SKDVH�GHV������GHUQL|UHV�EDVHV�GH�O H[RQ����U�����B����GHO��v�XQ�WDX[�GH��������'HX[�H[RQV�FU\SWLTXHV�KRUV�SKDVH�RQW�}W}�}JDOHPHQW�PLV�HQ
}YLGHQFH��U����B���LQV�������B��������VXU�O LQWURQ���v�������HW�U�����B����LQV��������B���������VXU�O LQWURQ���v�����3RXU�OH�J|QH�&'+���VL[
LVRIRUPHV �RQW �}W} �UHWURXY}HV �GRQW �OH �VDXW �FRQQX �GH �O H[RQ ��� �v ������ �HW �XQ �QRXYHO �H[RQ �FU\SWLTXH �KRUV �SKDVH �VXU �O LQWURQ �� �v
�������U����B���LQV���������B�����������

&RQFOXVLRQ

&HV �LVRIRUPHV �LGHQWL®}HV �VRQW �HQ �FRXUV �GH �FRQ®UPDWLRQ �SDU �GHV �WHFKQLTXHV �FLEO}HV ��57�3&5 �HW �3&5 �GLJLWDOH�� �3RXU �FRPSO}WHU �FHWWH �GHVFULSWLRQ�
O }WXGH�GH�FHV�}Y|QHPHQWV�G }SLVVDJH�VHUD�}JDOHPHQW�IDLWH�VXU�G DXWUHV�WLVVXV��®EUREODVWH��F�ORQ�HW�HVWRPDF���,O�UHVWH�v�}WXGLHU�O LPSDFW�SRWHQWLHO
GH�FHUWDLQV�YDULDQWV�v�SUR[LPLW}�GHV�MRQFWLRQV�G }SLVVDJH�\�FRPSULV�GDQV�OHV�U}JLRQV�QRQ�FRGDQWHV�
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���������/D�VXUGLWm�DX�0DURF���$VSHFWV�JmQRPLTXH�HW�ELRLQIRUPDWLTXH

$XWHXUV��

.KDZOD�(/�),=$=,������/DLOD�%28*8(128&+������0RKDPHG�5,'$/������.DULP�28/',0����

���*}Q}WLTXH�P}GLFDOH�HW�RQFRJ}Q}WLTXH���)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�)HV��)HV��0DURF
���2WR�UKLQR�ODU\QJRORJLH�&+8�+$66$1�,,�)HV��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�)HV��)HV��0DURF

0RWV�FOHIV���*}QRPLTXH��%LRLQIRUPDWLTXH���6XUGLW}�J}Q}WLTXH

5mVXPm��

�

�/D�VXUGLW}�HVW�XQ�}WDW�SDWKRORJLTXH�FDUDFW}ULV}�SDU�XQH�SHUWH�SDUWLHOOH�RX�WRWDOH�XQL�RX�ELODW}UDOH�GX�VHQV�GH�O RX�H��(OOH�FRQVWLWXH�OH�G}®FLW�VHQVRULHO
OH�SOXV�IU}TXHQW��(OOH�DHFWH�HQYLURQ���VXU�����QRXYHDX�Q}V��(QYLURQ���������FDV�GH�G}®FLHQFHV�DXGLWLYHV�HW�����FDV�GH�VXUGLW}�FRQJ}QLWDOH�VRQW
G}WHFW}V�FKDTXH�DQQ}H�DX�0DURF�

$FWXHOOHPHQW��O
RULJLQH�J}Q}WLTXH�HVW�LQFULPLQ}H�GDQV���������GHV�FDV������GHV�VXUGLW}V�J}Q}WLTXHV�VRQW�V\QGURPLTXHV�F HVW�v�GLUH�DVVRFL}HV�v
G DXWUHV�VLJQHV�HW������VRQW�LVROmHV��1RQ�V\QGURPLTXHV�

/ DQDO\VH�J}Q}WLTXH�FKH]�XQ�VXMHW�DWWHLQW�G
XQH�VXUGLW}��VHUD�XQ�RXWLO�LPSRUWDQW�SRXU�OD�VDQW}�SXEOLTXH��(OOH�SHUPHWWUD�G
DP}OLRUHU�FRQVLG}UDEOHPHQW
OD�TXDOLW}�GX�FRQVHLO�J}Q}WLTXH�VROOLFLW}�SDU�OHV�SDUHQWV�HW�GH�U}SRQGUH�DYHF�SU}FLVLRQ�v�GH�QRPEUHXVHV�TXHVWLRQV�VXU�OH�FDUDFW|UH�K}U}GLWDLUH�GH�OD
VXUGLW}��OHV�ULVTXHV�SRXU�OHV�HQIDQWV�v�YHQLU�HW�O
}YROXWLRQ�GH�OD�VXUGLW}��(OOH�SHUPHWWUD�}JDOHPHQW�GH�FRQWU�OHU�HW�SUHQGUH�HQ�FKDUJH�SU}FRFHPHQW
GHV�SDWLHQWV�TXL�RQW�GHV�ULVTXHV�v�G}YHORSSHU�TXHOTXHV�SDWKRORJLHV�DVVRFL}HV�v�OD�G}®FLHQFH�DXGLWLYH��VXUGLW}V�V\QGURPLTXHV��

$FWXHOOHPHQW��OHV�P}WKRGHV�GH�V}TXHQ{DJH�v�KDXW�G}ELW�VRQW�SRUWHXVHV�GH�JUDQGV�HVSRLUV�HQ�WHUPH�G LQQRYDWLRQV�P}GLFDOHV�QRWDPPHQW�GDQV�OH
GLDJQRVWLF�PRO}FXODLUH�GHV�VXUGLW}V�G RULJLQH�J}Q}WLTXH��8Q�SDQHO�GH�����J|QHV�SRVVLEOHPHQW�LPSOLTX}V�~WUH�WHVW}�

1RWUH�REMHFWLI�SULQFLSDO�HVW�G H[SORUHU�GH�QRXYHOOHV�EDVHV�PRO}FXODLUHV�SRXYDQW�H[SOLTXHU�OD�VXUYHQXH�GH�OD�VXUGLW}�FKH]�OD�SRSXODWLRQ�0DURFDLQH�HQ
HPSOR\DQW�OH�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ��3DU�OD�VXLWH�RQ�YD�LOOXVWUHU�O LQW}U~W�GHV�RXWLOV�ELRLQIRUPDWLTXHV�SRXU�O DQDO\VH�GHV�GRQQ}HV
J}Q}U}HV�SDU�OH�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 PDUOHQH�ULR

���������+LVWRLUH�QDWXUHOOH�GX�V\QGURPH�.%*�SDU�XQH�DSSURFKH�RULHQWmH�SDU�OHV�GRQQmHV�IRXUQLHV�SDU�XQ�HQWUHSrW�GH�GRQQmHV
GH�VDQWm�

$XWHXUV��

0DUOHQH�5LR������*LXOLD�%DUFLD������6RSKLH�5RQGHDX������$QWRLQH�1HXUD]������YLQFHQW�%HQRLW������$UQROG�0XQQLFK������6DQGULQH�0DUOLQ������-HDQQH�$PLHO
�����6WDQLVODV�/\RQQHW������*HQHYLHYH�%DXMDW������YDOHULH�&RUPLHU�'DLUH������1LFRODV�*DUFHORQ����

���VHUYLFH�GH�J}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��SDULV��)UDQFH
���'}SDUWHPHQW�G LQIRUPDWLTXH�P}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��SDULV��)UDQFH
���3ODWHIRUPH�'DWD�6FLHQFH��,QVWLWXW�,PDJLQH��8QLYHUVLW}�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}��SDULV��)UDQFH
���VHUYLFH�GH�J}Q}WLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH

0RWV�FOHIV���.%*��HQWUHS�W�GH�GRQQ}HV�

5mVXPm��

/H�V\QGURPH�.%*��G}FULW�SRXU�OD�SUHPL|UH�IRLV�HQ�������HVW�XQ�V\QGURPH�TXL�DVVRFLH�XQ�WURXEOH�GX�QHXURG}YHORSSHPHQW�v�GH�JUDQGHV�LQFLVLYHV��XQH
G\VPRUSKLH�IDFLDOH�GLVWLQFWLYH��XQ�UHWDUG�VWDWXUDO��/H�J|QH�LPSOLTX}�GDQV�FH�V\QGURPH�D�}W}�LGHQWL®}�HQ������HW�v�FH�MRXU��SU|V�GH�����SDWLHQWV�RQW
}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�P}GLFDOH��7RXWHIRLV�OD�GHVFULSWLRQ�GX�SK}QRW\SH�HVW�SDUIRLV�VXFFLQFWH��HW�O KLVWRLUH�QDWXUHOOH�HW�O }YROXWLYLW}�PDO
G}FULWHV��1RXV�QRXV�SURSRVRQV�G XWLOLVHU�O HQWUHS�W�GH�GRQQ}HV�GH�VDQW}�GH�O K�SLWDO�1HFNHU�HW�OH�ORJLFLHO�G H[SORLWDWLRQ�G}YHORSS}�SDU�O LQVWLWXW
,PDJLQH��'U�:DUHKRXVH��SRXU�}WXGLHU�O KLVWRLUH�QDWXUHOOH�GX�V\QGURPH�.%*���(Q�HHW��O XWLOLVDWLRQ�G HQWUHS�WV�GH�GRQQ}HV�GH�VDQW}�SHXW�~WUH�XWLOH
SRXU �HQULFKLU �OD �GHVFULSWLRQ �SK}QRW\SLTXH �FDU �LO �SHUPHW �GH �UDVVHPEOHU �HQ �XQH �VHXOH �LQWHUIDFH �OHV �GRQQ}HV �GH �GL}UHQWV �V\VW|PHV �G LQIRUPDWLRQ
�FRPSWHV�UHQGXV�P}GLFDX[��FRPSWH�UHQGXV�G LPDJHULH��FRXUULHUV��U}VXOWDWV�ELRORJLTXHV�����'U�:DUHKRXVH�SHUPHW�GH�U}DOLVHU�XQH�UHFKHUFKH�WH[WXHOOH
VXU�O HQVHPEOH�GH�FHV�GRFXPHQWV�KRVSLWDOLHUV�FRQWHQXV�GDQV�O HQWUHS�W��&HWWH�}WXGH�U}WURVSHFWLYH�ORQJLWXGLQDOH�LQFOXW����SDWLHQWV�VXLYLV�v�O K�SLWDO
1HFNHU�(QIDQWV�0DODGHV�DYHF�FRQ®UPDWLRQ�PRO}FXODLUH� �/D�FRKRUWH�}WXGL}H�FRPSUHQG���SDWLHQWV�GH�VH[H�PDVFXOLQ�HW����GH�VH[H�I}PLQLQ��GRQW��
DGXOWHV��OH�SDWLHQW�OH�SOXV�xJ}�D\DQW����DQV��$�SDUWLU�GHV�GRQQ}HV�WH[WXHOOHV�GH�O HQWUHS�W�GH�GRQQ}HV��XQ�DOJRULWKPH�GH�WUDLWHPHQW�DXWRPDWLTXH�GX
ODQJDJH�H[WUDLW�DXWRPDWLTXHPHQW�>1*�@�OHV�SK}QRW\SHV�GHV�SDWLHQWV��8Q�3KH:$6��3KHQRPH�:LGH�$VVRFLDWLRQ��HVW�U}DOLV}�VXU�FHV�SK}QRW\SHV�D®Q
GH �YLVXDOLVHU �OHV �SOXV �SHUWLQHQWV �HW �GH �UHS}UHU �G }YHQWXHOOHV �DVVRFLDWLRQV �SK}QRW\SLTXHV �QRQ �U}I}UHQF}HV �SDU �20,0�RX �253+$'$7$� � �/HV
SKRWRJUDSKLHV�GHV�SDWLHQWV�VRQW�}JDOHPHQW�DQDO\V}HV�

�



21&2*c1c7,48( +DVQD�+DPGDRXL

���������3URzO�F\WRJmQmWLTXH�FODVVLTXH�HW�PROmFXODLUH�GHV�//&�FKH]�OHV�SDWLHQWV�PDURFDLQV�

$XWHXUV��

KDVQD�KDPGDRXL������$]L]D�%HONKD\DW������RXPDLPD�%HQODUURXELD������KLQG�'HKEL������)DWLPD�&KHJGDQL����

���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��IDFXOW}�GHV�VFLHQFHV�$LQ�&KRFN�XQLYHUVLW}�+DVVDQ�,,���&DVDEODQFD�
FDVDEODQFD��0DURF
���3�OH�F\WRJ}Q}WLTXH��/DERUDWRLUH�1DWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��0DURF
���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��FDVDEODQFD��0DURF
���ODERUDWRLUH�GH�JHQHWLTXH�PHGLFDOH�&+8�FDVDEODQFD��ODERUDWRLUH�GH�SDWKRORJLH�F\WRORJLH�PROHFXODLUH��IDFXOWH�GH�PHGHFLQH�GH�FDVDEODQFD�
XQLYHUVLWH�+DVVDQ�,,��FDVDEODQFD��0DURF
�����)DFXOW}�GHV�6FLHQFHV�$LQ�&KRFN��&DVDEODQFD��0DURF

0RWV�FOHIV���),6+��//&��GHO���S��GHO���T��GHO���T��WULVRPLH���

5mVXPm��

,QWURGXFWLRQ��

/D �OHXF}PLH �O\PSKR�GH �FKURQLTXH ��//&� �HVW �FDUDFW}ULV}H �SDU �XQH �LQ®OWUDWLRQ �VDQJXLQH �HW �P}GXOODLUH �IDLWH �G XQH �SRSXODWLRQ �PRQRFORQDOH �GH
O\PSKRF\WHV�%�PDWXUHV�PDWXUHV�H[SULPDQW�OHV�PDUTXHXUV�&'���&'�����& HVW�XQH�SDWKRORJLH�GX�VXMHW�xJ}�UDUHPHQW�DYDQW����DQV��HW�WRXFKH
VRXYHQW�O KRPPH�SOXV�TXH�OD�IHPPH��/H�GLDJQRVWLF�HVW�}YRTX}�VXU�O K}PRJUDPPH�HW�OD�O\PSKRF\WRVH�H[FHVVLYH��FRQ®UP}�SDU�O LPPXQRSK}QRW\SH
HW�OD�F\WRJ}Q}WLTXH�

�(Q �HHW �OH �SUR®O �FKURPRVRPLTXH �GHV �//& �HVW �WU|V �SDUWLFXOLHU �FDUDFW}ULV} �SDU �GHV �G}V}TXLOLEUHV �J}Q}WLTXHV �PXOWLSOHV �HW �U}FXUUHQWV �DHFWDQW
SULQFLSDOHPHQW�HW�SDU�RUGUH�GH�IU}TXHQFH�G}FURLVVDQWH�OHV�U}JLRQV���T����T����T����S�HW��T��FH�TXL�SHUPHW�G }WDEOLU�OH�GLDJQRVWLF�OH�VXLYL�GHV
PDODGHV�HW�OH�SURQRVWLF���

3DWLHQWV�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO�XQH�}WXGH�SURVSHFWLYH�U}DOLV}H�GH�MXLQ������v�'}FHPEUH�������LQW}UHVVDQW����SDWLHQWV��1RXV�DYRQV�U}DOLV}�XQ
FDU\RW\SH�VWDQGDUG�VXU�XQH�FXOWXUH�FHOOXODLUH�GH���K�HQ�SU}VHQFH�GHV�PLWRJ|QHV���O LQWHUOHXNLQH�,/��HW�'63����,O�D�}W}�FRPSO}W}�SDU�O DQDO\VH
PRO}FXODLUH�),6+�D�OD�UHFKHUFKH�GH�OD�G}O}WLRQ���T��OD�GHOHWLRQ���S��OD�G}O}WLRQ���T�HW�OD�WULVRPLH�����HQ�XWLOLVDQW�OH�SDQHO�GHV�VRQGHV�$ERWW�0ROHFXODU
VXLYDQW���/6,�S���/6,�$70�6SHFWUXP�2UDQJH��*UHHQ�/6,�'���6�����/6,����T�����&(3�����6SHFWUXP�2UDQJH��$TXD��*UHHQ�,9'�&(�$SSURYHG�

5mVXOWDWV��

'DQV�QRWUH�}WXGH�O xJH�GHV�SDWLHQWV�YDULDLW�GH����v����DQV�DYHF�XQ�xJH�PR\HQ�GH����DQV�DYHF�XQH�SU}GRPLQDQFH�PDVFXOLQH�����������KRPPHV�HW
��������IHPPHV���

/H�GLDJQRVWLF�F\WRJ}Q}WLTXH�SDU�FDU\RW\SH�RX�),6+�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�GDQV��������GHV�FDV��GRQW����
DQRPDOLHV�GH�VWUXFWXUH�HW�������DQRPDOLHV�GH�QRPEUH�

���FDU\RW\SHV�VHXOHPHQW�RQW�}W}�U}DOLV}V��GRQW����������PRQWUDQW�OD�SU}VHQFH�G DQRPDOLHV�FKURPRVRPLTXHV�FORQDOHV��U}SDUWLHV�FRPPH�VXLW�����FDV
PRQWUHQW�OD�SU}VHQFH�GH�OD�G}O}WLRQ���T����FDV�DYHF�XQH�WULVRPLH�����G}O}WLRQ���S�GDQV���FDV�HW�GHO���T�GDQV���FDV�

7DQGLV�TXH����),6+�RQW�}W}�U}DOLV}V�SDUPL�OHVTXHOOHV����������RQW�U}Y}O}V�OD�SU}VHQFH�GHV�DEHUUDWLRQV�FKURPRVRPLTXHV�VXLYDQWHV���OD�G}O}WLRQ�GX
EUDV �FRXUW �GX �FKURPRVRPH��� ��GHO��S� �LGHQWL®}H �FKH] ��� �SDWLHQWV ������GHV �FDV�� �/D �G}O}WLRQ �GX �EUDV �ORQJ �GX �FKURPRVRPH��� ��GHO ���T� �D �}W}
UHWURXY}H�FKH]���SDWLHQWV������GHV�FDV���/D�G}O}WLRQ�GX�EUDV�ORQJ�GX�FKURPRVRPH�����GHO��T��HVW�UHWURXY}H�FKH]���SDWLHQWV������GHV�FDV����HW�OD
WULVRPLH����HVW�REVHUY}H�FKH]���SDWLHQWV�����GHV�FDV�� �'HX[�DXWUHV�WUDQVORFDWLRQV�U}FLSURTXHV�RQW�}W}�UHWURXY}HV�FKH]�GHX[�SDWLHQWV�� �OD
W�������S���4�����HW�OD�W��������T���T����

&HSHQGDQW�QRV�U}VXOWDWV�UHMRLJQHQW�FHX[�G}FULWV�GDQV�OD�OLWW}UDWXUH�VDXI�SRXU�OD�GHO��S�TXL�V HVW�UHWURXY}H�O DQRPDOLH�OD�SOXV�IU}TXHQWH�

&RQFOXVLRQ��

'DQV�QRWUH�V}ULH��OD�F\WRJ}Q}WLTXH�D�SHUPLV�GH�U}Y}OHU�OD�SU}VHQFH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�GDQV�����GHV�FDV��GH�FODVVHU�OHV�SDWLHQWV�GDQV
GHV�JURXSHV�SURQRVWLTXHV�GL}UHQWV��HW�G RULHQWHU�OD�SULVH�HQ�FKDUJH���WK}UDSHXWLTXH�

�
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<DQQLV�'XIIRXUG

���������(YDOXDWLRQ�GHV�DSSRUWV�GX�FDOFXO�SDU�*38�SRXU�OxDQDO\VH�ELRLQIRUPDWLTXH�GH�GRQQmHV�GH�VmTXHQkDJH�h�KDXW�GmELW�GH
JmQRPHV�

$XWHXUV��

<DQQLV�'XRXUG���������(PLOLH�7LVVHUDQW���������*DUUHW�3KLOLSSLQH���������$QWRQLR�9LWREHOOR���������/DXUHQFH�)DLYUH���������&KULVWHO�7KDXYLQ�5RELQHW�������

�����8�����*$'��,QVHUP���8QLYHUVLW\�RI�%XUJXQG\�)UDQFKH�&RPW}��',-21��)UDQFH
�����8QLW}�)RQFWLRQQHOOH�,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����/DERUDWRLUH�&HUED��6W�2XHQ�/
DXPRQH��)UDQFH
�����&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�l��FHQWUH�GH�J}Q}WLTXH��)+8�75$16/$'��'LMRQ
8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH
�����&HQWUH�GH�5}I}UHQFH�PDODGLHV�UDUHV�e�'}®FLHQFH�,QWHOOHFWXHOOH�GH�FDXVHV�UDUHVl��)+8�75$16/$'��'LMRQ�8QLYHUVLW\�+RVSLWDO��',-21��)UDQFH

0RWV�FOHIV���ELRLQIRUPDWLTXH��FDOFXO��JHQRPH��V}TXHQFDJH�v�KDXW�G}ELW��ORJLFLHO

5mVXPm��

/H�VhTXHQFDJH�GH�JhQRPH��*6��HVW�HQ�WUDLQ�GH�VpLPSRVHU�SURJUHVVLYHPHQW�FRPPH�OH
VWDQGDUG�GHV�RXWLOV�GLDJQRVWLTXHV�GDQV�OH�FDGUH�GHV�PDODGLHV�JhQhWLTXHV�UDUHV��'HYDQW
OD �PDVVH �H[WUDRUGLQDLUH �GH �GRQQhHV �JhQhUhHV �SDU �GH �WHOOHV �H[ShULHQFHV� �OpDQDO\VH
ELRLQIRUPDWLTXH�GHV�GRQQhHV�HVW�FRmWHXVH�HQ�WHUPH�GH�UHVVRXUFHV�GH�FDOFXO��HW�UHVWH
ORQJXH �DYHF �XQ �PDWhULHO �VWDQGDUG� �8Q �JhQRPH �HQWLHU �SHXW �iWUH �DQDO\Vh �VXU �XQH
SODWHIRUPH�GH�FDOFXO�FODVVLTXH�HQ�TXHOTXHV�GL]DLQHV�GpKHXUHV��%LHQ�TXH�FH�GhODL�VRLW
KDELWXHOOHPHQW�UDLVRQQDEOH� �LO �SHXW�FRQVWLWXHU�XQ�REVWDFOH�d�OD�ERQQH�UhDOLVDWLRQ�GH
OpH[DPHQ�GDQV�GHV�FRQWH[WHV�GpXUJHQFH�RX�GH�GhELW�LPSRUWDQW�

,O�H[LVWH�GHV�VROXWLRQV�DOWHUQDWLYHV�XWLOLVDQW�GHV�PDWhULHOV�LQIRUPDWLTXHV�LQQRYDQWV��TXL
SURSRVHQW�GHV�WHPSV�GpDQDO\VH�EHDXFRXS�SOXV�FRXUWV��3DUPL�FHV�VROXWLRQV��ILJXUH�XQ�W\SH
GH�SURFHVVHXU�SHUPHWWDQW�OH�WUDLWHPHQW�GH�JURVVHV�TXDQWLWhV�GH�GRQQhHV��DLQVL�TXpXQH
SDUDOOhOLVDWLRQ �PDVVLYH �� �LO �VpDJLW �GX �*38��*UDSKLFDO �3URFHVVLQJ �8QLW� �hTXLSDQW �OHV
PDWhULHOV�FRQfXV�d�OpRULJLQH�SRXU�UhDOLVHU�GHV�RShUDWLRQV�LQIRUPDWLTXHV�JUDSKLTXHV��&HV
SXFHV�FRQWLHQQHQW�HQ�HIIHW�SOXVLHXUV�PLOOLHUV�GH�FRHXUV�GH�FDOFXO��DORUV�TXpXQ�SURFHVVHXU
qFODVVLTXHr�QH�SUhVHQWH�TXH�TXHOTXHV�FRHXUV��MXVTXpd�����FRHXUV��

$LQVL��QRXV�DYRQV�FKRLVL�GH�PHVXUHU�OpHIILFDFLWh�GH�FHV�DSSURFKHV�HQ�WHVWDQW�GLIIhUHQWV
RXWLOV�SHUPHWWDQW�GpXWLOLVHU�OHV�*38�GDQV�OH�WUDLWHPHQW�GH�GRQQhHV�GH�*6��/HV�RXWLOV
XWLOLVhV �VRQW �LVVXV �VRLW �GH �OD �OLWWhUDWXUH �VFLHQWLILTXH ��%DUUDFXGD� �$ULRF� �&XVKDZ�
S\3D6:$6��%*6$��0D[66PDS��%DOVD��VRLW�GHV�VROXWLRQV�LQGXVWULHOOHV��3DUDEULFNV���&HV
VROXWLRQV�RQW�hWh�WHVWhHV�VXU����hFKDQWLOORQV�GH�*6�VhTXHQFhV�d�XQH�SURIRQGHXU�PR\HQQH
GH���[�VXU�GHV�SODWHIRUPHV�GH�VhTXHQFDJH�GH�W\SH�+L6HT�;�7HQ�RX�1RYD6HT������

/HV�SHUIRUPDQFHV�REWHQXHV�YLD�OHV�VRIWV�DFDGhPLTXHV�RQW�hWh�DVVH]�GhFHYDQWHV��PHQDQW
SRXU�OD�SOXSDUW�d�XQH�H[hFXWLRQ�OHQWH�RX�GDQV�EHDXFRXS�GH�FDV�d�DXFXQ�UhVXOWDW�

/D�VROXWLRQ�LQGXVWULHOOH�WHVWhH�D�SHUPLV�GpREWHQLU�GHV�UhVXOWDWV�WUgV�HQFRXUDJHDQWV�HQ
WHUPH�GH�SHUIRUPDQFH�HW�GH�TXDOLWh�GHV�UhVXOWDWV��(Q�HIIHW��OHV�UhVXOWDWV�PRQWUHQW�XQH
H[hFXWLRQ�DFFhOhUhH�GH�OpDQDO\VH�ELRLQIRUPDWLTXH�FRQVLVWDQW�HQ�� �DOLJQHPHQW� �WUL �GHV
DOLJQHPHQWV��PDUTXDJH�GHV�GXSOLFDWV�3&5��HW�DSSHOV�GHV�YDULDWLRQV��&HV�hWDSHV�VRQW
UhDOLVhHV�HQ�PR\HQQH�HQ����KHXUHV�SRXU�XQ�hFKDQWLOORQ�VXU���&38�GH����FRHXUV��/HV



SHUIRUPDQFHV�VXU���*38�GH�W\SH�9ROWD�9����VRQW�HQ�PR\HQQH�GH�����KHXUHV�SRXU�XQ
hFKDQWLOORQ��/HV�UhVXOWDWV�REWHQXV�SDU�OHV���PhWKRGHV�VRQW�hJDOHPHQW�WUgV�SURFKHV�

$LQVL��OHV�VROXWLRQV�LQIRUPDWLTXHV�LQQRYDQWHV�XWLOLVDQW�OHV�*38V�VHPEOHQW�DSSRUWHU�XQ
JDLQ�QRQ�QhJOLJHDEOH�HQ�WHUPH�GH�SHUIRUPDQFH��VDQV�VDFULILHU�OD�TXDOLWh�GX�UhVXOWDW
REWHQX��'DQV�XQ�FRQWH[WH�GpDFFhOhUDWLRQ�GX�GhELW�GHV�VhTXHQFHXUV��LO�HVW�QhFHVVDLUH
GpDFFhOhUHU�OHV�DQDO\VHV�ELRLQIRUPDWLTXHV�UHOLhHV��0iPH�VL�XQ�HIIRUW�GH�GhYHORSSHPHQW
VHPEOH�iWUH�QhFHVVDLUH�SRXU�SURGXLUH�GHV�VROXWLRQV�ORJLFLHOOHV�DFDGhPLTXHV�ILDEOHV�HW
SHUIRUPDQWHV��FHV�DSSURFKHV�VHPEOHQW�GHYHQLU�SHX�d�SHX�LQFRQWRXUQDEOHV�

3LlFH�MRLQWH���*38B<'�Y��GRF
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YDOgULH�VHQgH

���������/D�GmzFLHQFH�HQ�'1$-&��SURYRTXH�XQ�GLDElWH�SUmFRFH��GHV�PDQLIHVWDWLRQV�QHXURGmJmQmUDWLYHV�HW�LQGXLW�OD�YRLH
PLWRFKRQGULDOH�GH�O
DSRSWRVH�

$XWHXUV��

0DULD�/\WULYL���������YDO}ULH�VHQ}H���������3DUDVNHYL�6DOSHD������DQQH�SKLOLSSL���������%DURM�$EGXONDULP������DQQH�GHJDYUH���������3UDWLEKD�6LQJK�����
&}OLQH�'HUERLV������GRULV�/HFKQHU������0DULDQD�,JRLOOR�(VWHYH������&ULVWLQD�&RVHQWLQR������/RUHOOD�0DUVHOOL������3LHUR�0DUFKHWWL������MHDQ�IUDQ{RLV�GHOHX]H
�����'}FLR�/�(L]LULN������0DUF�1LFROLQR������$QQDEHOOH�&KDXVVHQRW����������&}FLOH�-XOLHU���������0LULDP�&QRS�������

���8/%�&HQWHU�IRU�'LDEHWHV�5HVHDUFK��0HGLFDO�)DFXOW\��8QLYHUVLW}�/LEUH�GH�%UX[HOOHV��EUX[HOOHV��%HOJLTXH
���'LYLVLRQ�RI�(QGRFULQRORJ\��(UDVPXV�+RVSLWDO��8QLYHUVLW}�/LEUH�GH�%UX[HOOHV��EUX[HOOHV��%HOJLTXH
���,16(50�805�6�����8QLYHUVLW}�GH�3DULV��)DFXOW}�GH�0}GHFLQH�3DULV�'LGHURW��SDULV��)UDQFH
���,16(50�8������&156�805�������,QVWLWXW�&RFKLQ��8QLYHUVLW}�GH�3DULV��SDULV��)UDQFH
���8/%�&HQWHU�IRU�'LDEHWHV�5HVHDUFK��0HGLFDO�)DFXOW\��8QLYHUVLW}�/LEUH�GH�%UX[HOOHV��EUX[HOOHV��%HOJLTXH
���&HQWUH�1DWLRQDO�GH�5HFKHUFKH�HQ�*}QRPLTXH�+XPDLQH��&15*+���,QVWLWXW�GH�%LRORJLH�)UDQ{RLV�-DFRE��&RPPLVVDULDW�v�O (QHUJLH�$WRPLTXH�
8QLYHUVLW}�3DULV�6DFOD\��HYU\��)UDQFH
���'HSDUWPHQW�RI�&OLQLFDO�DQG�([SHULPHQWDO�0HGLFLQH��8QLYHUVLW\�RI�3LVD��SLVH��,WDOLH
���'LYLVLRQ�RI�3HGLDWULF�(QGRFULQRORJ\��/\RQ���8QLYHUVLW\��O\RQ��)UDQFH
���,5&$1��805�&156������,16(50�8�����816��6FKRRO�RI�0HGLFLQH��1LFH�6RSKLD�$QWLSROLV�8QLYHUVLW\��QLFH��)UDQFH
����'HSDUWPHQW�RI�0HGLFDO�*HQHWLFV��1LFH�7HDFKLQJ�+RVSLWDO��1DWLRQDO�&HQWUH�IRU�0LWRFKRQGULDO�'LVHDVHV��QLFH��)UDQFH

0RWV�FOHIV���GLDEHWH��PXWDWLRQ�SHUWH�GH�IRQFWLRQ��FHOOXOH�EHWD��DSRSWRVH

5mVXPm��

8QH�SHWLWH�SURSRUWLRQ�GHV�FDV�GH�GLDE|WH�D�XQ�G}WHUPLQLVPH�PRQRJ}QLTXH��SDU�RSSRVLWLRQ�DX�G}WHUPLQLVPH�HVVHQWLHOOHPHQW�PXOWLIDFWRULHO�GH�FHWWH
PDODGLH��/ LGHQWL®FDWLRQ�HW�O }WXGH�GH�FHV�IRUPHV�PRQRJ}QLTXHV�HW�GH�OHXUV�J|QHV�SHUPHWWHQW�GH�PLHX[�FRPSUHQGUH�OHV�P}FDQLVPHV�PRO}FXODLUHV
DOW}U}V�GDQV�OH�GLDE|WH��$LQVL��SOXVLHXUV�IRUPHV�GH�GLDE|WH�PRQRJ}QLTXH�VRQW�FDXV}HV�SDU�GHV�PXWDWLRQV�GH�J|QHV�LPSOLTX}V�GDQV�OD�U}SRQVH�DX
VWUHVV�GX�U}WLFXOXP�HQGRSODVPLTXH��5(���FRPPH�(,)�$.��3(5.��333�5��%�HW�(,)�6���/D�G}U}JXODWLRQ�GH�FHWWH�YRLH�D�}W}�LPSOLTX}H�WDQW�GDQV�GHV
GLDE|WHV�PRQRJ}QLTXHV�TXH�PXOWLIDFWRULHOV��'1$-&���DXVVL�DSSHO}�3��,3.��HVW�XQ�GHV�DFWHXUV�FO}V�GDQV�OD�U}JXODWLRQ�GH�FHWWH�YRLH��HQ�LQWHUDJLVVDQW
DYHF�OD�NLQDVH�GX�IDFWHXU�G LQLWLDWLRQ�GH�OD�WUDGXFWLRQ�H,)���GDQV�OH�5(��3(5.�(,)�$.����HW�HQ�O LQKLEDQW��&KH]�O KRPPH��GHV�PXWDWLRQV�GX�J|QH
'1$-&��RQW�}W}�UDSSRUW}HV�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQ�GLDE|WH�SU}FRFH�HW�XQH�QHXUR�G}J}Q}UHVFHQFH�PXOWL�V\VW}PLTXH��'H�P~PH��OHV�VRXULV
NQRFNRXW�SRXU�'QDMF��RQW�GHV��ORWV�SDQFU}DWLTXHV�GH�WDLOOH�U}GXLWH�HW�GH�PRUSKRORJLH�DQRUPDOH��XQH�DSRSWRVH�DFFUXH�GHV�FHOOXOHV���SDQFU}DWLTXHV�HW
HOOHV�G}YHORSSHQW�GX�GLDE|WH�

1RXV�DYRQV�LGHQWL®}�GHV�QRXYHOOHV�PXWDWLRQV�SHUWH�GH�IRQFWLRQ�GX�J|QH�'1$-&��FKH]�GHX[�SDWLHQWV�QRQ�DSSDUHQW}V��SU}VHQWDQW�WRXV�OHV�GHX[�XQ
GLDE|WH�SU}FRFH�HW�GHV�PDQLIHVWDWLRQV�QHXURG}J}Q}UDWLYHV��DLQVL�TX XQH�SHWLWH�WDLOOH��XQH�K\SRWK\UR�GLH�HW�XQH�G\VPRUSKLH�IDFLDOH��/H�SUHPLHU
SDWLHQW�HVW�K}W}UR]\JRWH�FRPSRVLWH�SRXU�XQH�PXWDWLRQ�DX�QLYHDX�GX�FRGRQ�GH�OD�P}WKLRQLQH�LQLWLDWULFH�FRQGXLVDQW�v�O DEVHQFH�GH�OD�SURW}LQH��F��$�!
*� �S�0�9 S��� �HW �SRXU �XQH �PXWDWLRQ �QRQ�VHQV �HQWUDLQDQW �OD �SURGXFWLRQ �G XQH �SURW}LQH �WURQTX}H �DYHF �SHUWH �G XQH �SDUWLH �GHV �U}S}WLWLRQV
W}WUDWULFRSHSWLGLTXHV�HW�GX�GRPDLQH�G
KRPRORJLH�GHV�FKDSHURQV�PRO}FXODLUHV�'QD-��F�����&�!�7��S�5���;���/H�VHFRQG�SDWLHQW�HVW�KRPR]\JRWH�SRXU
XQH�PXWDWLRQ�QRQ�VHQV�FRQGXLVDQW�}JDOHPHQW��v�OD�SURGXFWLRQ�G XQH�SURW}LQH�WURQTX}H�GH�VRQ�GRPDLQH�G
KRPRORJLH�GHV�FKDSHURQV�PRO}FXODLUHV
'QD-��F�����&�!�7��S�5���;���(Q�SOXV�GHV�FDUDFW}ULVWLTXHV�SK}QRW\SLTXHV�G}Mv�FRQQXHV�SRXU�FH�V\QGURPH��QRV�SDWLHQWV�SU}VHQWDLHQW�WRXV�GHX[�XQH
PLFURF}SKDOLH��GHV�PDOIRUPDWLRQV�RVVHXVHV�HW�XQH�YRL[�QDVRQQ}H��FH�TXL�}ODUJLW�OH�VSHFWUH�FOLQLTXH�GH�FH�V\QGURPH��'H�SOXV��OHV�SDUHQWV�G
XQH�GHV
IDPLOOHV�DYDLHQW�XQH�JO\F}PLH�v�MHXQ�}OHY}H��SU}�GLDE|WH��HW�O KLVWRLUH�IDPLOLDOH�GHV�GHX[�IDPLOOHV�VXJJ|UHQW�TXH�OHV�SRUWHXUV�K}W}UR]\JRWHV�GH
PXWDWLRQV�'1$-&��SRXUUDLHQW�DYRLU�XQ�ULVTXH�DFFUX�GH�GLDE|WH�v�O xJH�DGXOWH��1RXV�DYRQV�PRQWU}�TXH�OH�G}®FLW�HQ�'1$-&��FRQGXLW�v�O
DFWLYDWLRQ�GH
OD�SURW}LQH�SUR�DSRSWRWLTXH�%LP�HW�GH�OD�YRLH�PLWRFKRQGULDOH�GH�O
DSRSWRVH��FH�TXL�HQWUD�QH�OD�SHUWH�GHV�FHOOXOHV���SDQFU}DWLTXHV��&HWWH�IRUPH
PRQRJ}QLTXH �GH �GLDE|WH �VRXOLJQH �GRQF �O
LPSRUWDQFH �GH �OD �U}JXODWLRQ �®QH �GH �OD �YRLH �GH �VLJQDOLVDWLRQ �3(5. �GDQV �OD �VXUYLH �GHV �FHOOXOHV �� �FKH]
O KRPPH��HW�SOXV�J}Q}UDOHPHQW�O LQW}U~W�GH�O }WXGH�GHV�J|QHV�LPSOLTX}V�GDQV�OD�U}SRQVH�DX�VWUHVV�GX�5(�GDQV�OH�GLDE|WH�

3LlFH�MRLQWH���UH�VXPH��'1$-&�B9��&-�GRF[
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���������$P\RWURSKLH�6SLQDOH�3UR[LPDOH���GX�FRQVHLO�JmQmWLTXH�DX�GLDJQRVWLF�SUmQDWDO��$�SURSRV�GxXQ�FDV�SDUWLFXOLHU

$XWHXUV��

<DVPLQH�(/�$<(%������+$&+(1,�)DWHQ������62<$+�1HMOD������'RUUD�+ 0,'$������$/,�6$$'������02(=�*5,%$$����

���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH�
)DFXOW}�GH�0}GHFLQH�GH�7XQLV��7XQLVLH��7XQLV��7XQLVLH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH��)DFXOW}�GH�0}GHFLQH�GH�6RXVVH��7XQLVLH���7XQLV��7XQLVLH
���6HUYLFH�GH�3}GLDWULH��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH���)DFXOW}�GH�0}GHFLQH�GH�6RXVVH��7XQLVLH���7XQLV��7XQLVLH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV��&+8�)DUKDW�+DFKHG��6RXVVH��7XQLVLH�
)DFXOW}�GH�0}GHFLQH�GH�6RXVVH��7XQLVLH���VRXVVH��7XQLVLH

0RWV�FOHIV���$63�'31

5mVXPm��

/HV �DP\RWURSKLHV �VSLQDOHV �SUR[LPDOHV ��$63� �IRUPHQW �XQ �JURXSH �GH �PDODGLHV �QHXURPXVFXODLUHV �FDUDFW}ULV}HV �SDU �XQH �IDLEOHVVH �PXVFXODLUH
SURJUHVVLYH�GXH�v�OD�G}J}Q}UHVFHQFH�HW�OD�SHUWH�GHV�PRWRQHXURQHV�VLWX}V�DX�QLYHDX�GH�FRUQHV�DQW}ULHXUHV�GH�OD�PRHOOH�}SLQL|UH�HW�GHV�QR\DX[�GX
WURQF�F}U}EUDO��'DQV�����GHV�FDV�HQYLURQ��O
$63�HVW�GXH�v�XQH�G}O}WLRQ�KRPR]\JRWH�GH�O
H[RQ���TXL�SHXW�~WUH�DVVRFL}HV�v�XQH�G}O}WLRQ�GH�O H[RQ��
GX�J|QH�601����T�����T������FRGDQW�SRXU�OD�OD�SURW}LQH�GH�VXUYLH�GX�PRWRQHXURQH��601��

�

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO��O KLVWRLUH�G XQ�FRXSOH�QRQ�DSSDUHQW}�GRQW�OH��HU�HQIDQW�}WDLW�DWWHLQW�G $63�GLDJQRVWLTX}H�GDQV�OH�ODERUDWRLUH�GH
&\WRJ}Q}WLTXH��GH�*}Q}WLTXH�0RO}FXODLUH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ�+XPDLQHV�DX�&+8�)DUKDW�+DFKHG�GH�6RXVVH���7XQLVLH�

/H �GLDJQRVWLF �GH �OD �PDODGLH �GH �O HQIDQW �HW �OH �VWDWXW �GHV �SDUHQWV �D �}W} �U}DOLV} �SDU �0/3$ ��0XOWLSOH[ �/LJDWLRQ�GHSHQGDQW �3UREH �$PSOL®FDWLRQ�� �8Q
GLDJQRVWLF�SU}QDWDO�D�}W}�U}DOLV}�SRXU�FKDTXH�JURVVHVVH�XOW}ULHXUH�

/H�FDV�LQGH[�SU}VHQWDLW�XQH�G}O}WLRQ�KRPR]\JRWH�GH�O H[RQ���GX�J|QH�601���/H�3|UH�}WDLW�K}W}UR]\JRWH�SRXU�OD�G}O}WLRQ�HW�OD�P|UH�QH�SU}VHQWDLW
SDV�GH�G}O}WLRQ�GH�O H[RQ���GX�J|QH�601���/H�FRXSOH�D�E}Q}®FL}�GH�GHX[�GLDJQRVWLFV�SU}QDWDX[��/H�SUHPLHU�DYDLW�PRQWU}�GHX[�FRSLHV�GH�O H[RQ���
GX�J|QH�601���/H�GHX[L|PH�}WDLW�DXVVL�DYDLW�REMHFWLY}�OD�SU}VHQFH�GH���FRSLHV�GX�J|QH�601��

(Q�FRPSDUDQW�OH�VWDWXW�GHV�SDUHQWV�v�FHOXL�GHV�I�WXV��QRXV�DYRQV�FRQFOX�TXH�OD�P|UH�DXUDLW�WUDQVPLV�v�FH�I�WXV�GHX[�FRSLHV�GX�J|QH�HW�OD�WURLVL|PH
FRSLH�SURYHQDLW�GX�S|UH�

&RPSWH�WHQX�GX�VWDWXW�SDUHQWDO�SRXU�O H[RQ���GX�J|QH�601���HW�GHV�GL}UHQWV�PRGHV�GH�WUDQVPLVVLRQ��OD�P|UH�VHUDLW�SRUWHXVH�GH�VHV���FRSLHV�HQ�FLV
VXU�XQ�VHXO�FKURPRVRPH�

&H�JHQUH�GH�VLWXDWLRQ�G}PRQWUH�OD�FRPSOH[LW}�G XQ�FRQVHLO�J}Q}WLTXH�GDQV�O DP\RWURSKLH�VSLQDOH�HW�OD�Q}FHVVLW}�GH�SURSRVHU�XQ�GLDJQRVWLF�SU}QDWDO
P~PH�VL�O XQ�GHV�SDUHQWV�SDUDLW�J}Q}WLTXHPHQW�KRPR]\JRWH�QRUPDO�



6<1'520(6�0$/)250$7,)6 +gOD�6$66,

���������([HPSOH�GH�FLOLRSDWKLH��OH�V\QGURPH�DFUR�FDOOHX[�FKH]���SDWLHQWV�7XQLVLHQV

$XWHXUV��

+}OD�6$66,������0HGLKD�75$%(/6,������)DRX]L�0$$=28/������6DQD�6.285,������$VPD�%28$=,=������&DWKHULQH�'=,5,������5LGKD�0 5$'����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���K�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�&KDUOHV�1LFROOH���7XQLV��7XQLVLH
���6HUYLFH�GH�S}GLDWULH���+�SLWDO�%HQ�$URXV��7XQLV��7XQLVLH
���6HUYLFH�GH�P}GHFLQH�SK\VLTXH��,QVWLWXW�.DVVDE�G RUWKRS}GLH��7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH��7XQLV��7XQLVLH

0RWV�FOHIV���&LOLRSDWKLH��6\QGURPH�DFUR�FDOOHX[��$J}Q}VLH��&RUSV�FDOOHX[��5HWDUG�SV\FKRPRWHXU��3RO\GDFW\OLH

5mVXPm��

,QWURGXFWLRQ�

/H�V\QGURPH�DFUR�FDOOHX[��$&6��20,0���������HVW�XQH�PDODGLH�UDUH�VH�WUDQVPHWWDQW�VHORQ�OH�PRGH�DXWRVRPLTXH�U}FHVVLI��/ $&6�HVW�OL}�v�GHV
PXWDWLRQV�GX�J|QH�.,)��FRGDQW�SRXU�OD�SURW}LQH�.,)��TXL�U}JXOH�DX�VHLQ�GX�FLO�SULPDLUH�OD�YRLH�GH�VLJQDOLVDWLRQ�6RQLF�KHGJHKRJ��6++���&HWWH�GHUQL|UH
HVW�HVVHQWLHOOH�DX�G}YHORSSHPHQW�HPEU\RQQDLUH�GRQW�FHOXL�GX�FHUYHDX�HW�GHV�H[WU}PLW}V��/ $&6�IDLW�SDUWLH�GX�VSHFWUH�K}W}URJ|QH�GHV�FLOLRSDWKLHV
DVVRFLDQW�XQ�UHWDUG�SV\FKRPRWHXU��XQH�DJ}Q}VLH�RX�K\SRSODVLH�GX�FRUSV�FDOOHX[��&&���XQH�SRO\GDFW\OLH�SU}�D[LDOH�DX[�PHPEUHV�LQI}ULHXUV�HW�SRVW�
D[LDOH�DX[�PHPEUHV�VXS}ULHXUV�HW�XQH�G\VPRUSKLH�IDFLDOH�}YRFDWULFH�

/H�EXW�GH�FH�WUDYDLO�HVW�GH�VRXOLJQHU�OHV�FDUDFW}ULVWLTXHV�SK}QRW\SLTXHV�GH�O $&6�v�WUDYHUV�GHV�REVHUYDWLRQV�FOLQLTXHV�WXQLVLHQQHV�

3DWLHQWV�HW�PmWKRGHV�

(WXGH�FOLQLTXH�HW�SDUD�FOLQLTXH�GH���SDWLHQWV�WXQLVLHQV�VXLYLV�DX�VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV�GH�O K�SLWDO�&KDUOHV�1LFROOH�GH
7XQLV�GHSXLV������SRXU�$&6�

5mVXOWDWV�

1RWUH �V}ULH �FRPSRUWDLW �� �JDU{RQV �HW �XQH �®OOH� �/H �PRWLI �GH �FRQVXOWDWLRQ �}WDLW �XQH �SRO\GDFW\OLH ������� �XQ �V\QGURPH�PDOIRUPDWLI ������ �RX �XQ �UHWDUG
SV\FKRPRWHXU�DVVRFL}�v�XQH�G\VPRUSKLH�IDFLDOH��������/ xJH�PR\HQ�v�OD�SUHPL|UH�FRQVXOWDWLRQ�}WDLW�GH���DQV��/D�FRQVDQJXLQLW}�}WDLW�QRW}H�GDQV����
FDV��/ HQTX~WH�J}Q}WLTXH�WURXYDLW�XQH�SRO\GDFW\OLH�IDPLOLDOH�������HW���LQWHUUXSWLRQV�P}GLFDOHV�GH�JURVVHVVH�SRXU�DQHQF}SKDOLH��������8Q�UHWDUG
SV\FKRPRWHXU��XQH�}SLOHSVLH�HW�XQ�WURXEOH�GX�VSHFWUH�GH�O DXWLVPH�RQW�}W}�UDSSRUW}V�GDQV��������������HW�������UHVSHFWLYHPHQW�

/HV�VLJQHV�FOLQLTXHV�HQ�IDYHXU�GH�O $&6�}WDLHQW�XQH�G\VPRUSKLH�IDFLDOH�}YRFDWULFH�������DVVRFLDQW�XQH�PDFURF}SKDOLH��������XQH�IRQWDQHOOH�DQW}ULHXUH
ODUJH��������XQ�IURQW�ERPE}��������XQ�K\SHUW}ORULVPH��������GHV�IHQWHV�SDOS}EUDOHV�REOLTXHV�HQ�EDV�HW�HQ�GHKRUV�������HW�XQ�QH]�FRXUW�DYHF�XQH�UDFLQH
G}SULP}H�������HW�XQH�SRO\GDFW\OLH�������v�W\SH�GH��KH[DGDFW\OLH�ELODW}UDOH�������HW�XQLODW}UDOH�������GHV�PDLQV�HW�XQH�KH[DGDFW\OLH�GHV�SLHGV�������
/H�UHVWH�GH�O H[DPHQ�SK\VLTXH�D�U}Y}O}�XQH�V\QGDFW\OLH�GHV�RUWHLOV��������XQH�K\SHUUH¯H[LH��������XQH�KHUQLH�LQJXLQDOH��������XQH�KHUQLH�GH�OD�OLJQH
EODQFKH�������HW�XQH�FU\SWRUFKLGLH�������

/ DJ}Q}VLH�GX�&&�}WDLW�FRQVWDQWH��WRWDOH�������RX�SDUWLHOOH��������DVVRFL}H�v�XQH�GLODWDWLRQ�GX�V\VW|PH�YHQWULFXODLUH��������XQH�DJ}Q}VLH�YHUPLHQQH
LQI}ULHXUH�������HW�XQH�DWURSKLH�FRUWLFDOH��������/ H[DPHQ�RSKWDOPRORJLTXH�DYDLW�FRQFOX�v�XQH�DWURSKLH�RSWLTXH�ELODW}UDOH�������

8Q�GLDJQRVWLF�SU}QDWDO�}FKRJUDSKLTXH��SURSRV}�SRXU���JURVVHVVHV��}WDLW�UHYHQX�QRUPDO��/ LVVXH�GH�FHV�JURVVHVVHV�DYDLW�DERXWL�v���HQIDQWV�VDLQV�

&RQFOXVLRQ

/H �GLDJQRVWLF �GH �O $&6 �HVW �EDV} �VXU �O DVVRFLDWLRQ �G XQ �UHWDUG �SV\FKRPRWHXU� �XQH �G}®FLHQFH �LQWHOOHFWXHOOH� �XQH �PDFURF}SKDOLH� �XQH �G\VPRUSKLH
IDFLDOH�FDUDFW}ULVWLTXH��XQH�SRO\GDFW\OLH�HW�XQH�DJ}Q}VLH�GX�&&��/ }WXGH�PRO}FXODLUH�SHUPHW�GH�FRQ®UPHU�OH�GLDJQRVWLF�HW�GH�SURSRVHU�XQ�GLDJQRVWLF
SU}QDWDO��$�G}IDXW��OD�VXUYHLOODQFH�}FKRJUDSKLTXH�I�WDOH�UHVWH�OD�PHLOOHXUH�DOWHUQDWLYH�
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6WHYHQ�*D]DO

���������2SWLPDO�VWUDWHJLHV�IRU�OLQNLQJ�GLVHDVH�DVVRFLDWHG�613V�WR�JHQHV

$XWHXUV��

6WHYHQ�*D]DO������2PHU�:HLVVEURG������-RVHSK�1DVVHU������)DUKDG�+RUPR]GLDUL������&KDUOHV�)XOFR������-HVVH�(QJUHLW]������$ONHV�3ULFH����

������+DUYDUG�6FKRRO�RI�3XEOLF�+HDOWK���%URDG�,QVWLWXWH��%RVWRQ��(WDWV�8QLV
�����+DUYDUG�6FKRRO�RI�3XEOLF�+HDOWK���%URDG�,QVWLWXWH��%RVWRQ��(WDWV�8QLV
������%URDG�,QVWLWXWH��&DPEULGJH��(WDWV�8QLV

5mVXPm��

$OWKRXJK �JHQRPH�ZLGH �DVVRFLDWLRQ �VWXGLHV ��*:$6� �KDYH �LGHQWL®HG �WKRXVDQGV �RI �GLVHDVH�DVVRFLDWHG �FRPPRQ �613V� �WKHVH �613V �JHQHUDOO\ �GR �QRW
LPSOLFDWH�WKH�XQGHUO\LQJ�JHQHV��0DQ\�VWUDWHJLHV�KDYH�UHFHQWO\�EHHQ�GHYHORSHG�WR�V\VWHPDWLFDOO\�OLQN�UHJXODWRU\�613V�WR�WKH�JHQHV�WKDW�WKH\
UHJXODWH��EXW�LW�LV�FXUUHQWO\�XQFOHDU�ZKLFK�RI�WKHVH�VWUDWHJLHV�VKRXOG�EH�SULRULWL]HG�LQ�VWXGLHV�RI�KXPDQ�GLVHDVHV��

�

:H �GHYHORSHG �D �IUDPHZRUN �IRU �HYDOXDWLQJ �DQG �FRPELQLQJ �GLHUHQW �VWUDWHJLHV �IRU �OLQNLQJ �613V �WR �JHQHV� �XVLQJ �SRO\JHQLF �DQDO\VHV �RI �GLVHDVH
KHULWDELOLW\��)RU�D�JLYHQ�613�JHQH�OLQNLQJ�VWUDWHJ\��ZH�GH®QH�LWV�GLVHDVH�VHQVLWLYLW\�DV�WKH�SURSRUWLRQ�RI�KHULWDELOLW\�WKDW�LV�OLQNHG�WR�DOO�JHQHV��DQG�LWV
GLVHDVH�VSHFL®FLW\�EDVHG�RQ�WKH�UHODWLYH�KHULWDELOLW\�HQULFKPHQW�RI�613V�OLQNHG�WR�DQ�HQULFKHG�JHQH�VHW��H�J��KLJK�S/,�JHQHV��YV��OLQNHG�WR�DOO�JHQHV�
FRPSDUHG�WR�WKH��JROG�VWDQGDUG��FRGLQJ�613�JHQH�OLQNLQJ�VWUDWHJ\�

�

:H�DSSOLHG�RXU�IUDPHZRUN�WR�*:$6�GDWD�IURP����DXWRLPPXQH�GLVHDVHV�DQG�EORRG�FHOO�WUDLWV��DYHUDJH�1 ���.���HYDOXDWLQJ�613�JHQH�OLQNLQJ
VWUDWHJLHV�LQFRUSRUDWLQJ�IXQFWLRQDO�DQQRWDWLRQV�LQ�EORRG��:H�GHWHUPLQHG�WKDW�613�JHQH�OLQNLQJ�VWUDWHJLHV�EDVHG�RQ����NE�ZLQGRZV�DURXQG�HDFK
JHQH��FORVHVW�766��RU�SURPRWHU�FDSWXUH�+L�&�DFKLHYH�KLJK�VHQVLWLYLW\�EXW�SRRU�VSHFL®FLW\��a������ZKHUHDV�VWUDWHJLHV�EDVHG�RQ�H[RQV��SURPRWHUV��®QH�
PDSSHG �H47/� �DFWLYLW\�E\�FRQWDFW ��$%&�� �RU �5RDGPDS �HQKDQFHU�JHQH �OLQNLQJ �DFKLHYH �KLJK �VSHFL®FLW\ �EXW �ORZ �VHQVLWLYLW\ ��a����� �1RWDEO\� �RXU
FRPELQHG �VWUDWHJ\ �DFKLHYHV �ERWK �KLJK �VHQVLWLYLW\ ��a���� �DQG �VSHFL®FLW\ ��a�����

�

2XU �UHVXOWV �KLJKOLJKW �WKH �EHQH®WV �RI �FRPELQLQJ �GLHUHQW �VWUDWHJLHV �IRU �OLQNLQJ �613V �WR �JHQHV� �EXW �FDXWLRQ �WKDW �D �ODUJH �SURSRUWLRQ �RI �GLVHDVH
KHULWDELOLW\�FDQQRW�EH�OLQNHG�WR�JHQHV�XVLQJ�DYDLODEOH�IXQFWLRQDO�GDWD��PRWLYDWLQJ�IXUWKHU�GHYHORSPHQW�RI�IXQFWLRQDO�DVVD\V�

3LlFH�MRLQWH���,&4*����B*D]DO�GRF[
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=RXKDLU�(/.$5+$7

���������,GHQWLzFDWLRQ�GH�YDULDQWV�IDX[�VHQV�OHV�SOXV�GmOmWlUHV�GX�JlQH�3,:,/��HW�OHXU�LPSDFW�VXU�OD�VWUXFWXUH��OD�VWDELOLWm��OD
{H[LELOLWm�HW�OD�GLPHQVLRQ�GX�GRPDLQH�3$=���(WXGH�LQ�VLOLFR

$XWHXUV��

=RXKDLU�(/.$5+$7���������%RXENHU�1$66(5������$EGHOKDPLG�%$5$.$7������+DVVDQ�528%$����

���ODERUDWRLUH�GH�*}QRPLTXH�HW�*}Q}WLTXH�+XPDLQH��,QVWLWXW�3DVWHXU�GX�0DURF��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�%LRFKLPLH�HW�1HXURVFLHQFHV��)DFXOW}�GHV�6FLHQFHV�HW�7HFKQLTXHV�GH�6HWWDW��6HWWDW��0DURF

0RWV�FOHIV���$QDO\VH�LQ�VLOLFR��,QIHUWLOLW}�PDVFXOLQH��*|QH�3,:,/���'RPDLQH�3$=��6LPXODWLRQ�GH�OD�'\QDPLTXH�0RO}FXODLUH

5mVXPm��

/D�SURW}LQH�3,:/,��HVW �XQH�HQGRULERQXFO}DVH�TXL �MRXH�XQ�U�OH �FHQWUDO �GDQV�OHV �FHOOXOHV �JHUPLQDOHV �SRVWQDWDOHV �HQ�U}SULPDQW �OHV �}O}PHQWV
WUDQVSRVDEOHV�HW�HQ�HPS~FKDQW�OHXU�PRELOLVDWLRQ��FH�TXL�HVW�HVVHQWLHO�SRXU�O
LQW}JULW}�GH�OD�OLJQ}H�JHUPLQDOH��/H�EXW�GH�OD�SU}VHQWH�}WXGH�HVW
G LGHQWL®HU�OHV�YDULDQWV�IDX[�VHQV�OHV�SOXV�G}O}W}UHV�GX�J|QH�3,:,/��HW�G }YDOXHU�OHXU�LPSDFW�VXU�OD�VWUXFWXUH�HW�OD�IRQFWLRQ�GX�GRPDLQH�3$=�GH�OD
SURW}LQH�3,:,/���$LQVL��QRXV�DYRQV�SU}GLW�OHV�HHWV�IRQFWLRQQHOV�GH�WRXV�FHV�YDULDQWV�HQ�XWLOLVDQW�KXLW�RXWLOV�ELR�LQIRUPDWLTXHV��DQDO\V}�OH�QLYHDX�GH
FRQVHUYDWLRQ�GHV�DFLGHV�DPLQ}V�DYHF�OH�VHUYHXU�&RQVXUI�HW�FRPSDU}�OHXU�LPSDFW�VXU�OD�VWUXFWXUH�WULGLPHQVLRQQHOOH�GX�GRPDLQH�3$=�DYHF�<$6$5$
YLHZHU� �3RXU �XQH�}WXGH�SOXV �DSSURIRQGLH� �QRXV �DYRQV�DXVVL �FRPSDU}�OH �GHJU} �GH�OD �VWDELOLW}� �OD �¯H[LELOLW} �HW �OD �GLPHQVLRQ�GX�GRPDLQH�3$=�GH�OD
SURW}LQH�QDWLYH�HW�GX�GRPDLQH�3$=�GHV�SURW}LQHV�PXW}HV�DSU|V�XQH�VLPXODWLRQ�GH�OD�G\QDPLTXH�PRO}FXODLUH�SDU�OH�ORJLFLHO�*URPDFV��$LQVL��QRXV
DYRQV�LGHQWL®}�TXH����YDULDQWV�IDX[�VHQV�GX�J|QH�3,:,/��RQW�}W}�SU}GLW�FRPPH�G}O}W|UHV�SDU�WRXV�OHV�RXWLOV�GH�SU}GLFWLRQV�TXH�QRXV�DYRQV�XWLOLV}V
�5���&��/���3��7���0��.���1��*���6��<���&��<���&���DYHF�WURLV�YDULDQWV��*���6��<���&��<���&��VRQW�ORFDOLV}V�GDQV�OD�U}JLRQ�FRGDQWH�GX�GRPDLQH
3$=�HW�RQW�XQ�LPSDFW�VXU�VD�VWDELOLW}��VD�¯H[LELOLW}�HW�VXU�VD�GLPHQVLRQ��/D�SU}VHQWH�}WXGH�D�PRQWU}�SRXU�OD�SUHPL|UH�IRLV�OHV�YDULDQWV�IDX[�VHQV�OHV
SOXV�G}O}W|UHV�GX�J|QH�3,:,/���/D�SU}VHQFH�GH�FHV�YDULDQWV�SHXW�DHFWHU�OH�SURFHVVXV�GH�U}SUHVVLRQ�GHV�}O}PHQWV�WUDQVSRVDEOHV�HW�SDU�FRQV}TXHQW
O
LQW}JULW}�GH�O
$'1�GDQV�OD�OLJQ}H�JHUPLQDOH�PxOH�

3LlFH�MRLQWH���5}VXP}�GRF[
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$QQH�6RSKLH�-DQQRW

���������/H�SURMHW�3$5&285$5(���XQH�DXJPHQWDWLRQ�SKmQRW\SLTXH�V\VWmPDWLTXH�SRXU�OHV�SDWLHQWV�DWWHLQWV�GH�PDODGLHV�UDUHV

$XWHXUV��

$QQH�6RSKLH�-DQQRW���������&ODXGH�0HVVLDHQ������.KDWLP�$KOHP������5RPDLQ�9DVVLOLH������$UQDXG�6DQGULQ����

���6HUYLFH�G
LQIRUPDWLTXH�P}GLFDOH��$3�+3�&HQWUH���+(*3��3DULV��)UDQFH
�����8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
���%DQTXH�1DWLRQDOH�GH�GRQQ}HV�0DODGLHV�5DUHV��'6,�:,1'��$3�+3��3DULV��)UDQFH

0RWV�FOHIV���6\VW|PH�1DWLRQDO�GHV�'RQQ}HV�GH�6DQW}��3DUFRXUV�GH�VRLQV��(QWUHS�WV�GH�'RQQ}HV

5mVXPm��

&RQWH[WH���/D�%DQTXH�1DWLRQDOH�GH�'RQQ}HV�0DODGLHV�5DUHV��%1'05��HVW�XQ�LQVWUXPHQW�QDWLRQDO�G }SLG}PLRORJLH�HW�GH�VDQW}�SXEOLTXH�DX�VHUYLFH
GHV�PDODGLHV�UDUHV��/D�FROOHFWH�GHV�GRQQ}HV�GX�6HW�GH�'RQQ}HV�0LQLPXP��6'0��HVW�IDLWH�SDU�OHV�FHQWUHV�PDODGLHV�UDUHV�ODEHOOLV}V��VRLW�GDQV�OH
GRVVLHU�SDWLHQW�LQIRUPDWLV}��'3,��GH�O K�SLWDO��PRGH�FRQQHFW}���VRLW�GDQV�O DSSOLFDWLRQ�ZHE�%D0D5D��PRGH�DXWRQRPH���&HV�GRQQ}HV�VRQW�HQVXLWH
SVHXGRQ\PLV}HV�DYDQW�G ~WUH�UHYHUV}HV�GDQV�O HQWUHS�W�%1'05��/H�SURMHW�3$5&285$5(�YLVH�v�DSSDULHU�OHV�GRQQ}HV�GH�OD�%1'05�DYHF�FHOOHV�GX
6\VW|PH�1DWLRQDO�GH�'RQQ}HV�GH�6DQW}�SRXU�G}FULUH�OH�SDUFRXUV�GH�VRLQV�GHV�SDWLHQWV�HW�REWHQLU�GHV�LQIRUPDWLRQV�SK}QRW\SLTXHV�GHQVHV�VXU�FHV
SDWLHQWV�

0}WKRGHV���3$5&285$5(�YLVH�v�LGHQWL®HU�OHV�FDW}JRULHV�GH�VRLQV�VS}FL®TXHV��P}GLFDPHQWV��DFWHV�HW�FRPRUELGLW}V�VS}FL®TXHV�GH�FKDTXH�PDODGLH�
IU}TXHQFH�GHV�FRQVXOWDWLRQV�HW�KRVSLWDOLVDWLRQ��DVVRFL}HV�v�FKDTXH�PDODGLH�UDUH�GH�ID{RQ�V\VW}PDWLTXH��VDQV�K\SRWK|VH�D�SULRUL���8QH�IRLV�FHWWH�OLVWH
}WDEOLH�SRXU�FKDTXH�PDODGLH��XQ�SDUFRXUV�GH�VRLQV�W\SH�VHUD�}WDEOL�SRXU�FKDTXH�PDODGLH��&RPSWH�WHQX�GH�OD�WU|V�JUDQGH�GLPHQVLRQ�GHV�GRQQ}HV�GH
VRLQ�GX�IDLW�v�OD�IRLV�GHV�PLOOLHUV�GH�FRQFHSWV�GLVSRQLEOHV�PDLV�DXVVL�GX�FDUDFW|UH�WHPSRUHO�GH�FHV�GRQQ}HV��GHV�WHFKQLTXHV�G DQDO\VH�GH�JUDQGH
GLPHQVLRQ�VHURQW�DSSOLTX}HV�

5}VXOWDWV�DWWHQGXV���3$5&285$5(�SHUPHWWUD�G REWHQLU�GH�ID{RQ�V\VW}PDWLTXH�SRXU�FKDTXH�LQGLYLGX�XQH�UHSU}VHQWDWLRQ�SK}QRW\SLTXH�GHQVH�GH�OD
JUDYLW} �GH �OD �PDODGLH �YLD �OHV �FRQVRPPDWLRQV �GH �VRLQV �VS}FL®TXHV �OL}H �v �FHWWH �PDODGLH� �/HV �FDUDFW}ULVWLTXHV �GX �SDUFRXUV �GH �VRLQ �G XQ �LQGLYLGX
PRGL®}HV �SDU �OD �PDODGLH �SRXUURQW �~WUH �PLVHV �HQ �UHODWLRQ �DYHF �VHV �LQIRUPDWLRQV �J}Q}WLTXHV �D®Q �GH �PLHX[ �FRPSUHQGUH �OD �UHODWLRQ �SK}QRW\SH�
J}QRW\SH�

&RQFOXVLRQ�� �&H�SURMHW �RUH�GHV�SHUVSHFWLYHV �LPSRUWDQWHV � �SRXU �OD �G}FRXYHUWH �GH�YDULDQWV �PRGL®FDWHXUV �GHV�PDODGLHV �J}Q}WLTXHV�HW �SRXU �PLHX[
FRPSUHQGUH�OD�FRPSOH[LW}�GH�OD�UHODWLRQ�SK}QRW\SH�J}QRW\SH�

&H�SURMHW�E}Q}®FLH�GH�O DFFRPSDJQHPHQW�GX�+HDOWK�'DWD�+XE�GRQW�QRXV�UHPHUFLRQV�OHV�PHPEUHV�



0$/$',(6�0c7$%2/,48(6�(7
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0HULHP�'-(''28

���������7HVW�GH�VHQVLELOLWm�DX�NXYDQ��h�SURSRV�GH����SDWLHQWV�SKmQ\OFmWRQXULTXHV�

$XWHXUV��

0HULHP�'-(''28������1DGLD�*$*,������0RXQLUD�%287$1$������+DPLGD�*+$1(0������0DKD�$%%$&,������/\HFH�<$5*8,����

�����&+8�0XVWDSKD�$OJHU��DOJHU��$OJ}ULH

0RWV�FOHIV���3K}Q\OF}WRQXULH��3KH��3$+��%+���VHQVLELOLW}��U}SRQGHXU��.XYDQ

5mVXPm��

/D�UHVWULFWLRQ�DOLPHQWDLUH�HQ�3KH�REVHUYmH�FKH]�OHV�SKmQ\OFmWRQXULTXHV�SHXW�SUmYHQLU�OHV�OmVLRQV�FmUmEUDOHV�LUUmYHUVLEOHV�GXHV�h
O
K\SHUSKmQ\ODODQLmPLH�+3$�HW�OxLQVWDOODWLRQ�GX�UHWDUG�PHQWDO�FKH]�OHV�SDWLHQWV�WUDLWmV�SUmFRFHPHQW��&HSHQGDQW��FH�UmJLPH�VWULFW
UHVWUHLQW�HQ�3KH�HVW�WUlV�GL|FLOH�h�PDLQWHQLU�h�ORQJ�WHUPH��HQ�SDUWLFXOLHU�SRXU�OHV�DGROHVFHQWV�HW�OHV�DGXOWHV��8Q�DQDORJXH�VWUXFWXUDO
GX�%+���FRIDFWHXU�GH�OD�SKmQ\ODODQLQH�K\GUR[\ODVH�3$+��HVW�GLVSRQLEOH�VRXV�IRUPH�GH�GLFKORUK\GUDWH�GH�VDSURSWmULQH��.XYDQd
%LR0DULQ� �DSSURXYm �FRPPH � �WUDLWHPHQW �GH �O
+3$ �FKH] �OHV �SDWLHQWV �SUmVHQWDQW �GHV �GmzFLHQFHV �HQ �3$+ �RX �HQ �%+�� �/H �WHVW �GH
VHQVLELOLWm�D�mWm�UmDOLVm�FKH]�QRV�SDWLHQWV�GH�WRXW�iJH�FRQIRQGX��/D�GXUmH�GH�OxmSUHXYH�HVW�HVWLPmH�MXVTXxh����KHXUHV�VL�UmSRQVH
UDSLGH�RX�XQ�HVVDL�DOODQW�MXVTXxh�XQH�VHPDLQH�HVW�UHFRPPDQGm�VL�UmSRQVH�WDUGLYH�

XQH�VmULH�GH����SDWLHQWV�DWWHLQWV�GH�3&8��iJmV�HQWUH���PRLV�HW����DQV��UHFHYDQW�XQH�GRVH�TXRWLGLHQQH�GH����PJ�NJ��MRXU�GH�.XYDQ
DGPLQLVWUm��HQ�PLOLHX�KRVSLWDOLHU��HW�RQW�XQ�WDX[�GH�3KH�LQLWLDO�!����PJ�O��'HV�GmWHUPLQDWLRQV�VDQJXLQHV�GH�OD�3KH�DYDQW�OxmSUHXYH
SXLV���������������HW����KHXUHV�DYHF�O
RSWLRQ�G
XQH�FRQWLQXDWLRQ�VXSSOmPHQWDLUH�MXVTX
DX��mPH�MRXU�VL�QmFHVVDLUH��/D�QRUPH�GH
UmSRQVH�OD�SOXV�ODUJHPHQW�DFFHSWmH�HVW�OD�UmGXFWLRQ�GH�����GH�OD�3KH��PDLV�XQ�GHJUm�GH�UmSRQVH�SOXV�IDLEOH�SRXUUDLW�mJDOHPHQW
nWUH�FRQVLGmUm�FOLQLTXHPHQW�VLJQLzFDWLI�FKH]�FHUWDLQHV�SHUVRQQHV�

���SDWLHQWV�RQW�LQWHUURPSX�OH�WHVW�h�FDXVH�GHV�HyHWV�LQGmVLUDEOHV�GX�PmGLFDPHQW�����SDWLHQWV�RQW�UmSRQGX�h�PRLQV�GH���K��QRXV
DYRQV�REVHUYm�SRXU����SDWLHQWV�XQH�UmSRQVH�WDUGLYH�HQWUH���MRXUV�HW���VHPDLQHV�����SDWLHQWV�UHVWDQWV�VRQW�FODVVmV�FRPPH�QRQ
UmSRQGHXUV�DX�NXYDQ��1RXV�DYRQV�HQVXLWH�FRPSDUm�VHV�UmVXOWDWV�DX[�YDOHXUV�LQLWLDOHV�GH�3KH�HW�OxiJH�DX�PRPHQW�GX�GLDJQRVWLF�GH
VHV�SDWLHQWV�FKH]�OHV�UmSRQGHXUV�DLJXV�FKURQLTXHV�HW�OHV�QRQ�UmSRQGHXUV�DX�.XYDQ��/HV�SUmGLFWHXUV�GH�OD�UmSRQVH�DX�.XYDQ��WDQW
DLJXo�TXH�FKURQLTXH��DYDLHQW�OD�3KH�GH�EDVH�FRPSULVH�HQWUH���w���PJ�O�FRQWUH�XQH�PR\HQQH�SOXV�mOHYmH�GH���w���PJ�O�GH�3KH�GH
EDVH�FKH]�OHV�QRQ�UmSRQGHXUV��(Q�UHYDQFKH��/xDSSRUW�HQ�3KH�DYDLW�WHQGDQFH�h�nWUH�SOXV�mOHYm�����e���PJ�NJ���K��FKH]�OHV�SDWLHQWV
UmSRQGHXUV�DX�.XYDQ�TXH�FKH]�OHV�QRQ�UmSRQGDQWV����e��PJ�NJ���K���/xiJH�PR\HQ�GHV�UmSRQGHXUV�DX�PRPHQW�GX�GLDJQRVWLF�mWDLW
FRPSULV�HQWUH���MRXUV�HW���PRLV�FRQWUDLUHPHQW�DX[�QRQ�UmSRQGHXUV�RX�LOV�GmSDVVDLHQW�����DQV��1RXV�FRQFOXRQV�TXH�OH�VXFFlV�GH
FHWWH�QRXYHOOH�RSWLRQ�WKmUDSHXWLTXH�GmSHQG�GH�OD�ERQQH�VmOHFWLRQ�GHV�SDWLHQWV�3&8�LQFOXDQW�OH�ERQ�VXLYL�HW�OD�SUmFRFLWm�GH�OxiJH�GX
GLDJQRVWLF��TXL�SHXYHQW�SUmGLUH�XQH�SUREDELOLWm�DFFUXH�GH�OD�UmSRQVH�DX�.XYDQ��PDLV�OHV�PmFDQLVPHV�GH�UmSRQVH�LQ�YLYR�UHVWHQW
mQLJPDWLTXHV�HW�TXL�UHOlYH�DXVVL�GH�OxDQDO\VH�GX�JmQRW\SH�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 VDQD�NDURXL

���������,QWHUSUmWDWLRQ�SDU�DSSURFKHV�FRPELQmHV�GH�YDULDQWV�IDX[�VHQV�GDQV�XQ�c�JlQH�h�9286�f��OH�JlQH�+8:(��UHVSRQVDEOH
GH�GmzFLHQFH�LQWHOOHFWXHOOH�OLmH�h�Ox;

$XWHXUV��

%HQMDPLQ�'XUDQG������6DQD�.DURXL������&ODLUH�)HJHU������4XHQWLQ�0DU[HU������-XOLH�7KRPSVRQ������%}Q}GLFWH�*HUDUG������$P}OLH�3LWRQ���������-HDQ�/RXLV
0DQGHO����

���/DERUDWRLUHV�GH�GLDJQRVWLF�J}Q}WLTXH��,QVWLWXW�GH�J}Q}WLTXH�P}GLFDOH�G $OVDFH��,*0$���+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���,QVWLWXW�GH�J}Q}WLTXH�HW�GH�ELRORJLH�PRO}FXODLUH�HW�FHOOXODLUH��,OONLUFK�*UDHQVWDGHQ��6WUDVERXUJ��)UDQFH
���8QLYHUVLW}�GH�6WUDVERXUJ��'HSW�&RPS�6FL��,&XEH��805�������&156��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���+8:(���G}®FLHQFH�LQWHOOHFWXHOOH�OL}H�v�O
;��YDULDQWV�IDX[�VHQV��9286��LQDFWLYDWLRQ�GH�O
;��DQDO\VHV�ELRLQIRUPDWLTXHV�

5mVXPm��

,QWURGXFWLRQ�� �/D�G}®FLHQFH�LQWHOOHFWXHOOH��',� �OL}H�v�O ;�FRQVWLWXH�XQH�HQWLW}�WU|V�K}W}URJ|QH�VXU�OH�SODQ�J}Q}WLTXH�DYHF�SOXV�G XQH�FHQWDLQH�GH
J|QHV�LGHQWL®}V��(OOH�UHSU}VHQWH���v�����GHV�',�FKH]�OHV�SDWLHQWV�GH�VH[H�PDVFXOLQ��/ LQWHUSU}WDWLRQ�GHV�YDULDQWV�GH�FHV�J|QHV�FKH]�GHV�SDWLHQWV
DYHF�',��QRWDPPHQW�IDX[�VHQV�QRQ�SU}VHQWV�FKH]�GHV�PxOHV�GDQV�JQRP$'��HVW�SDUWLFXOL|UHPHQW�GL°FLOH�WDQW�VXU�SODQ�ELRORJLTXH�TXH�FOLQLTXH��FDU�OH
SOXV�VRXYHQW�K}ULW}V�G XQH�P|UH�VDLQH��& HVW�OH�FDV�GX�J|QH�+8:(��GRQW�OD�V}TXHQFH�FRGDQWH�HVW�WU|V�JUDQGH�������DFLGHV�DPLQ}V��HW�TXL�HVW�GRQF
XQH�FLEOH�LPSRUWDQWH�GH�YDULDWLRQV��/ DEVHQFH�GH�YDULDQWV�WURQTXDQWV�GH�FH�J|QH�GDQV�JQRP$'�LQGLTXH�XQH�LQWRO}UDQFH�v�OD�SHUWH�GH�IRQFWLRQ��PDLV
RQ�REVHUYH�GHV�YDULDQWV�IDX[�VHQV�UDUHV��FODVV}V�OH�SOXV�VRXYHQW�����VXU����GDQV�OD�EDVH�&OLQ9DU��HQ�YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��YDULDQW�RI
XQNQRZQ�VLJQL®FDQFH��9286��

0mWKRGHV���1RXV�DYRQV�UHFXHLOOL�WRXV�OHV�YDULDQWV�IDX[�VHQV�RX�SRXYDQW�DHFWHU�O }SLVVDJH�UHWURXY}V�GDQV�+8:(���HQ�WHVWDQW�SDU�SDQHOV�FLEO}V�GH
J|QHV�GH�',�����������SXLV�����J|QHV��SOXV�GH������SURSRVDQWV��GRQW�����GH�IHPPHV��DGUHVV}V�GDQV�OH�FDGUH�G XQH�',��/ DQDO\VH�GH�FHV�YDULDQWV
HVW�EDV}H�VXU�OH�UHFXHLO�GHV�VFRUHV�ELRLQIRUPDWLTXHV��OHXU�SU}VHQFH�GDQV�OHV�EDVHV�GH�GRQQ}HV��&OLQ9DU��JQRP$'��+*0'���O }WXGH�GH�OD�FRQVHUYDWLRQ
GHV�DFLGHV�DPLQ}V��DOLJQHPHQWV���O DQDO\VH�GX�ELDLV�G LQDFWLYDWLRQ�GH�O ;�FKH]�OHV�IHPPHV�K}W}UR]\JRWHV��SURSRVDQWHV�RX�P|UHV�WUDQVPHWWULFHV��HW�VL
SRVVLEOH�XQH�}WXGH�GH�OD�V}JU}JDWLRQ�GX�YDULDQW��DQDO\VH�GHV�JUDQGV�SDUHQWV�PDWHUQHOV�HW�IU|UHV�RX�V�XUV�GHV�SURSRVDQWV���&HV�GRQQ}HV�VRQW
FRQIURQW}HV�DX[�GRQQ}HV�FOLQLTXHV�GHV�SDWLHQWV�

5mVXOWDWV �� �1RWUH �FRKRUWH �VH �FRPSRVH �GH ��� �SDWLHQWV ���� �JDU{RQV �HW �� �®OOHV� �QRQ �DSSDUHQW}V� �SU}VHQWDQW �XQH �', �VSRUDGLTXH �RX �WU|V �UDUHPHQW
IDPLOLDOH��V\QGURPLTXH�RX�LVRO}H�HW�SRUWHXUV�GH�YDULDQWV�����IDX[�VHQV�HW���YDULDQW�VXVFHSWLEOH�G DHFWHU�O }SLVVDJH��GRQW���GH�QRYR�HW����K}ULW}V��XQ
SDWLHQW�}WDQW�SRUWHXU�GH���YDULDQWV��GDQV�OH�J|QH�+8:(���FODVV}V�LQLWLDOHPHQW�HQ�9286��/D�PDMRULW}�GH�FHV�YDULDQWV�VRQW�SU}GLWV�SDWKRJ|QHV�SDU�OHV
RXWLOV�GH�SU}GLFWLRQV�ELR�LQIRUPDWLTXHV�HW�QRQ�UDSSRUW}V�GDQV�OHV�EDVHV�GH�GRQQ}HV��/ }WXGH�GH�O LQDFWLYDWLRQ�GH�O ;�D�PRQWU}�OD�SU}VHQFH�G XQ�ELDLV
G LQDFWLYDWLRQ�VLJQL®FDWLI�FKH]���SURSRVDQWHV�GRQW���RQW�GHV�YDULDQWV�GH�QRYR�HW�FKH]���P|UHV�WUDQVPHWWULFHV�DV\PSWRPDWLTXHV��(Q�SDUWLFXOLHU��XQH
PXWDWLRQ �GH �QRYR �/HX����9DO �DHFWDQW �OH �GRPDLQH �+(&7 ��FRQVHUY} �MXVTX v �OD �OHYXUH� �D �}W} �UHWURXY}H �GDQV �GHX[ �SDWLHQWHV ��QRWUH �FRKRUWH �HW
0RRUWJDW�HW�DO��������SU}VHQWDQW�WRXWHV�GHX[�XQ�ELDLV�H[WU~PH�G LQDFWLYDWLRQ�

&RQFOXVLRQ��/ HQVHPEOH�GH�FHV�GRQQ}HV�QRXV�D�SHUPLV�GH�UHGLVFXWHU�OD�SDWKRJ}QLFLW}�GH�FHUWDLQV�GH�FHV�YDULDQWV�HW�GH�OHV�UHFODVVHU��/HV�P}WKRGHV
G DQDO\VHV�XWLOLV}HV�SRXUUDLHQW�~WUH�DSSOLTX}HV�v�G DXWUHV�J|QHV�OL}V�v�O ;�

3LlFH�MRLQWH���$EVWUDFWB+XZH�B$VVLVHV����B9)�GRF[



%,2,1)250$7,48(��1289(//(6
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5DKPD�0.$28$5

���������6SHFWUH�GHV�VXUGLWmV�V\QGURPLTXHV�HQ�WXQLVLH

$XWHXUV��

5DKPD�0NDRXDU������0(==,�1HVVULQH������/LOLD�5RPGKDQH������=LHG�5LDKL����

�����/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH�,QVWLWXW�3DVWHXU�GH�7XQLV��7XQLV��7XQLVLH
�����/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH�,QVWLWXW�3DVWHXU�GH�7XQLV��781,6��7XQLVLH

0RWV�FOHIV���VSHFWUH��7XQLVLH��VXUGLW}V�V\QGURPLTXHV��GLDJQRVWLF�J}Q}WLTXH��1*6

5mVXPm��

/D�VXUGLW}�HVW�OH�G}®FLW�QHXURVHQVRULHO�OH�SOXV�IU}TXHQW�GDQV�OH�PRQGH�WRXFKDQW�OHV�HQIDQWV�HW�OHV�DGXOWHV��6D�SU}YDOHQFH�D�}W}�HVWLP}H�v�������
QRXYHDX�Q}V��/D�VXUGLW}�G RULJLQH�J}Q}WLTXH�FRPSWH�SRXU��������GHV�FDV�GH�VXUGLW}�FRQJ}QLWDOH��/D�VXUGLW}�J}Q}WLTXH�SHXW�~WUH�LVRO}H��6,��RX
V\QGURPLTXH��66��ORUVTX HOOH�DVVRFL}H�v�G DXWUHV�SDWKRORJLHV��'HV�}WXGHV�DQW}ULHXUHV�PHQ}HV�HQ�7XQLVLH�RQW�U}Y}O}�TXH�OD�66�HVW�IU}TXHQWH�GDQV
QRWUH�SRSXODWLRQ�

/H�SU}VHQW�WUDYDLO�D�SRXU�REMHFWLI�GH�G}WHUPLQHU�OH�VSHFWUH�DLQVL�TXH�OHV�}WLRORJLHV�PRO}FXODLUHV�GHV�66�HQ�7XQLVLH�

(Q�SOXV�GH�OD�IRXLOOH�ELEOLRJUDSKLTXH��GHV�GRQQ}HV�FOLQLTXHV�HW�SDUDFOLQLTXHV�RQW�}W}�FROOHFW}HV�DX�VHLQ�GHV�FHQWUHV�GH�U}I}UHQFH�VXU�OD�6XUGLW}�HQ
7XQLVLH�

1RWUH�}WXGH�PHQ}H�SHQGDQW����DQV�D�SHUPLV�GH�FROOLJHU�SOXV�GH�����IDPLOOHV�DWWHLQWHV�GH�VXUGLW}���LO�V DJLW�GH�OD�SOXV�ODUJH�FRKRUWH�MDPDLV�UDSSRUW}H
HQ �7XQLVLH �RX �GDQV �OD �U}JLRQ �0DJKU}ELQH� �&HQW �YLQJW�GHX[ �FDV �GH �66 �RQW �}W} �LGHQWL®}V �FRUUHVSRQGDQW �v ��� �V\QGURPHV �HW ��� �FRPRUELGLW}V
G}FRXYHUWHV�IRUWXLWHPHQW��/H�6\QGURPH�GH�:DDUGHQEXUJ��6:��HVW�OH�SOXV�IU}TXHQW�GDQV�QRWUH�FRKRUWH����'RX]H�PXWDWLRQV�DX�QLYHDX�GHV�J|QHV�3$;�
HW�62;���RQW�}W}�LGHQWL®}HV�FKH]����SDWLHQWV��3RXU�XQ�FDV�GLDJQRVWLTX}�DX�G}EXW�FRPPH�6:��QRXV�DYRQV�WURXY}�XQH�PXWDWLRQ�3$;��LPSOLTX}H�GDQV
XQ�V\QGURPH�XOWUD�UDUH��&UDQLRIDFLDO�+DQG�'HDIQHVV�6\QGURPH�GRQW�OH�WDEOHDX�FOLQLTXH�HVW�VLPLODLUH�DX�6:��3RXU���FDV�IDPLOLDX[�FOLQLTXHPHQW
GLDJQRVWLTX}V�FRPPH�6,���VH�VRQW�U}Y}O}V�DWWHLQWV�G XQH�PDODGLH�XOWUD�UDUH��O $OSKD�PDQQRVLGRVH��VXLWH�v�O LGHQWL®FDWLRQ�G XQH�PXWDWLRQ�DX�QLYHDX
GX�J|QH�0$1�%��

(Q�FRQFOXVLRQ��QRWUH�}WXGH�D�PRQWU}�OD�IRUWH�K}W}URJ}Q}LW}�FOLQLTXH�HW�J}Q}WLTXH�GX�VSHFWUH�GHV�66�HQ�7XQLVLH��/D�FRQFHSWLRQ�G XQH�SXFH�GH
V}TXHQ{DJH �1*6 �FLEO} �VS}FL®TXH �v �OD �SRSXODWLRQ �WXQLVLHQQH �SHUPHWWUDLW �GH �IDFLOLWHU �O LGHQWL®FDWLRQ �GH �O }WLRORJLH �PRO}FXODLUH �HW �G }WDEOLU �XQ
GLDJQRVWLF �FOLQLTXH �SOXV �SU}FLV�

3LlFH�MRLQWH���UH�VXPH��DVVLVHV������GRF[
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/DXULH�021,725

���������(WXGH�GHVFULSWLYH�GHV�PDQLIHVWDWLRQV�GHUPDWRORJLTXHV�GHV�DXWUHV�5$6RSDWKLHV�DX�FRXUV�GH�OD�QHXURzEURPDWRVH�GH
W\SH��

$XWHXUV��

/DXULH�021,725������/DXULH�021,725������(GHP�$//$'2������'RPLQLTXH�9,'$8'������%UXQR�/(+(83������-HDQ�/XF�6&+087=������$QQH�&ODLUH
%856=7(-1����

���'HUPDWRORJLH��&+58�1DQF\��9$1'2(895(�/(6�1$1&<��)UDQFH
���5KXPDWRORJLH��&+58�1DQF\��9$1'2(895(�/(6�1$1&<��)UDQFH
���*}Q}WLTXH�HW�%LRORJLH�PRO}FXODLUH��&RFKLQ��3$5,6��)UDQFH
���*}Q}WLTXH�FOLQLTXH��&+58�1DQF\��9$1'2(895(�/(6�1$1&<��)UDQFH

0RWV�FOHIV���1HXUR®EURPDWRVH�GH�W\SH���5$6RSDWKLH��SK}QRW\SH

5mVXPm��

,QWURGXFWLRQ��/D�QHXUR®EURPDWRVH�GH�W\SH����1)���HVW�XQH�PDODGLH�J}Q}WLTXH�IU}TXHQWH��LQFLGHQFH�����������TXL�SRVV|GH�XQH�H[SUHVVLYLW}�YDULDEOH�
(OOH �IDLW �SDUWLH �G XQ�HQVHPEOH�G DHFWLRQV�J}Q}WLTXHV�UHJURXS}HV�VRXV�OH �WHUPH�GH�5$6RSDWKLHV ��V\QGURPH�FDUGLRIDFLRFXWDQ}�&)&� �V\QGURPH�GH
&RVWHOOR���V\QGURPH�/(23$5'��V\QGURPH�GH�/}JLXV��V\QGURPH�GH�1RRQDQ���SU}VHQWDQW�WRXWHV�DYHF�XQH�IU}TXHQFH�HW�XQH�LQWHQVLW}�YDULDEOH�OHV
VLJQHV �VXLYDQWV �� �G\VPRUSKLH �IDFLDOH� �UHWDUG �GH �FURLVVDQFH� �G}®FLHQFH �LQWHOOHFWXHOOH� �PDOIRUPDWLRQ �FDUGLDTXH� �PDQLIHVWDWLRQV �GHUPDWRORJLTXHV �HW
SDUIRLV�SU}GLVSRVLWLRQ�DX[�WXPHXUV�VROLGHV�RX�K}PRSDWKLHV��3XLVTXH�VRQW�G}FULWHV�GHV�IRUPHV�GH�1)��DVVRFL}HV�DX�SK}QRW\SH�GX�V\QGURPH�GH
1RRQDQ��HW�SXLVTXH�OHV�YRLHV�GH�VLJQDOLVDWLRQ�VRQW�FRPPXQHV�SRXU�OD�1)���OH�V\QGURPH�GH�1RRQDQ�HW�OHV�DXWUHV�5$6RSDWKLHV��LO�HVW�OLFLWH�GH
V LQWHUURJHU�VXU�O H[LVWHQFH�GH�1)��DVVRFL}H�v�XQ�SK}QRW\SH�G XQH�DXWUH�5$6RSDWKLH�

2EMHFWLIV� �(WXGLHU �OD �SU}YDOHQFH �GHV �VLJQHV �GHUPDWRORJLTXHV �GHV �DXWUHV �5$6RSDWKLHV �DX �FRXUV �GH �OD �1)�� �&RPSDUHU �OHV �IU}TXHQFHV �GHV
PDQLIHVWDWLRQV�GHUPDWRORJLTXHV�HQ�IRQFWLRQ�GH�OD�PXWDWLRQ�HW�GH�OD�V}Y}ULW}�GH�OD�PDODGLH�

0fWKRGHV��&HWWH�}WXGH�SURVSHFWLYH�GHVFULSWLYH�HW�PRQRFHQWULTXH�REVHUYDLW�OHV�PDQLIHVWDWLRQV�GHUPDWRORJLTXHV�SU}VHQWHV�FKH]�OHV�SDWLHQWV�DWWHLQWV
GH�1)��FRQVXOWDQW�HQ�'HUPDWRORJLH�DX�&+58�GH�1DQF\�DX�FRXUV�G XQ�H[DPHQ�FOLQLTXH�VWDQGDUGLV}�

5fVXOWDWV� �(Q �XQ �DQ� ���� �SDWLHQWV �}WDLHQW �LQFOXV� �8QH �PXWDWLRQ �GX �J|QH �1)� �}WDLW �LGHQWL®}H �FKH] ��� �SDWLHQWV �GRQW ���� �}WDLHQW �GHV �PXWDWLRQV
WURQTXDQWHV��8QH�IRUPH�V}Y|UH�GH�1)��}WDLW�FRQVWDW}H�FKH]����SDWLHQWV����������2Q�QRWDLW�XQH�K\SHUSLJPHQWDWLRQ�J}Q}UDOLV}H��XQH�[}URVH�HW�XQH
K\SHUOD[LW}�FXWDQ}H�GDQV�UHVSHFWLYHPHQW�����������HW������GHV�FDV��8QH�G\VPRUSKLH�1RRQDQ�}WDLW�FRQVWDW}H�GDQV�������GHV�FDV��/D�WHQGDQFH
DX[�K}PDWRPHV��OH�SUXULW�FXWDQ}�HW�O K\SHUKLGURVH�}WDLHQW�UDSSRUW}V�GDQV�UHVSHFWLYHPHQW������������HW������GHV�FDV��,O �}WDLW�REVHUY}�GHV
DQRPDOLHV�SDOPR�SODQWDLUHV��SOLV�SDOPR�SODQWDLUHV�SURIRQGV��SHDX�}SDLVVLH�RX�IULS}H��GDQV�������GHV�FDV�HW�XQH�SHDX�G DVSHFW�e�YHORXU}�l�GDQV
������GHV�FDV� �$XFXQH�GL}UHQFH�VLJQL®FDWLYH �Q D �}W} �PLVH�HQ�}YLGHQFH�HQ�IRQFWLRQ�GH�OD �SU}VHQFH�G XQH�PXWDWLRQ�WURQTXDQWH�RX�GX�FDUDFW|UH
V}Y|UH�GH�OD�1)��

&RQFOXVLRQ��&HWWH�}WXGH�PHW�HQ�OXPL|UH�GHV�SDUWLFXODULW}V�SK}QRW\SLTXHV��QRWDPPHQW�SDOPR�SODQWDLUHV��TXL�SRXUUDLHQW�GRQQHU�GHV�DUJXPHQWV
VXSSO}PHQWDLUHV�SRXU�OH�GLDJQRVWLF�FOLQLTXH�SU}FRFH�GH�1)��

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV�J}Q}WLTXHV�GRF[
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1DGLD�*$*,

���������3URzO�ELRFKLPLTXH�GH�����W\URVLQmPLTXHV�GLDJQRVWLTXmV�HW�VXLYLV�GDQV�QRWUH�ODERUDWRLUH

$XWHXUV��

1DGLD�*$*,������0(5,(0�'-(''28������0$1(/�5(=.,������/$0,$�%(1=,$'$������/\|FH�<$5*8,����

�����&+8�0XVWDSKD�G
$OJHU��$OJHU��)UDQFH

0RWV�FOHIV���/D�W\URVLQ}PLH�K}SDWRU}QDOH��W\URVLQ}PLH�K}U}GLWDLUH�GH�W\SH�,��7+,���)XPDU\O�$F}WRDF}WDWH�+\GURODVH��)$+���6XFFLQ\ODF}WRQH��6$��

5mVXPm��

/D�W\URVLQ}PLH�K}U}GLWDLUH�GH�W\SH�,��7+,��20,0���������HVW�XQH�HUUHXU�LQQ}H�GX�P}WDEROLVPH�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�TXL�DHFWH
SULQFLSDOHPHQW�OH�IRLH��OHV�UHLQV�HW�OHV�QHUIV�S}ULSK}ULTXHV��/H�G}IDXW�SULQFLSDO�D�}W}�DWWULEX}�v�OD�GHUQL|UH�HQ]\PH�GH�OD�YRLH�FDWDEROLTXH�GH�OD
W\URVLQH���IXPDU\ODF}WRDF}WDWH�K\GURODVH��)$+���(�&������������8Q�GLDJQRVWLF�SU}FRFH�HW�XQ�WUDLWHPHQW�RSSRUWXQ�RUHQW�XQ�PHLOOHXU�SURQRVWLF�SRXU�OHV
SDWLHQWV �W\URVLQ}PLTXHV� �&H �WUDLWHPHQW �Q}FHVVLWHUDLW �XQH �DGPLQLVWUDWLRQ �GH ��� ����QLWRUR���WUL¯XRURP}WK\OEHQ]R\OH� ������F\FORKH[DQHGLRQH ��17%&�
2UIDGLQf���HW�XQ�U}JLPH�SDXYUH�HQ�SK}Q\ODODQLQH�HW�HQ�W\URVLQH�PDLV�SDUIRLV�OD�WUDQVSODQWDWLRQ�K}SDWLTXH�V DY|UH�Q}FHVVDLUH�

'HSXLV�SOXVLHXUV�DQQ}HV��QRWUH�ODERUDWRLUH�HHFWXH�OH�GLDJQRVWLF�HW�OH�VXLYL�ELRORJLTXH�GH�OD�7+,�GH�WRXW�OH�WHUULWRLUH�QDWLRQDO��'DQV�FH�UDSSRUW��QRXV
U}VXPRQV�OH�SK}QRW\SH�ELRFKLPLTXH�GH�����QRXUULVVRQV�DWWHLQWV�GH�7+,��HQ�QRXV�FRQFHQWUDQW�VXU�OHV�U}VXOWDWV�GH�ODERUDWRLUH��/HV�����QRXUULVVRQV
����JDU{RQV�HW����®OOHV��SURYHQDLHQW�GH�����IDPLOOHV�GL}UHQWHV��/
xJH�GX�G}EXW�GHV�SUHPLHUV�V\PSW�PHV�GH�OD�PDODGLH�YDULDLW �G
XQH�VHPDLQH�v
VHSW�PRLV��4XDUDQWH�VHSW�SDWLHQWV�VRQW�G}F}G}V�TXHOTXHV�PRLV�DSU|V�TXH�OH�GLDJQRVWLF�D�}W}�}WDEOL�HW�TXDWUH�YLQJW�GL[�KXLW�VRQW�VXLYLV�DSU|V�XQ
WUDLWHPHQW�SDU�17%&�HW�XQ�U}JLPH�GH�UHVWULFWLRQ�

8QH�FRQFHQWUDWLRQ�}OHY}H�GH�VXFFLQ\ODF}WRQH�GDQV�OHV�XULQHV��XQH�K\SHUW\URVLQ}PLH�HW�XQ�WDX[�}OHY}�G
D�I�WRSURW}LQH�}WDLHQW�OHV�LQGLFDWHXUV�OHV
SOXV�FRXUDQWV�DX�PRPHQW�GX�GLDJQRVWLF��/
DQDO\VH�G
XULQH�Q
D�U}Y}O}�DXFXQH�SURW}LQXULH��DXFXQH�F}WRQXULH�PDLV�SDUIRLV�XQH�JO\FRVXULH��/HV�WHVWV�DX
JDODFWRVH�HW�DX�FKORUXUH�IHUULTXH�}WDLHQW�Q}JDWLIV��'HV�U}DFWLRQV�SRVLWLYHV�DYHF�OH�����GLQLWURSK}Q\OK\GUD]LQH�HW�OH�F\DQXUH�QLWURSUXVVLDWH�RQW�}W}
REVHUY}HV�v�O
RFFDVLRQ��6HXOV�RQ]H�}FKDQWLOORQV�G
XULQH�SU}VHQWDLHQW�XQH�RGHXU�SDUWLFXOL|UH��7RXV�OHV�SDWLHQWV�SU}VHQWDLHQW�XQH�K\SHUELOLUXELQ}PLH
�ELOLUXELQH�GLUHFWH�HW�LQGLUHFWH��HW�XQH�G}W}ULRUDWLRQ�GH�OD�IRQFWLRQ�K}SDWLTXH��}O}YDWLRQ�GH�O
$6$7��GH�O
$/$7�HW�O}J|UH�DXJPHQWDWLRQ�GH�OD�3$/�HW�GH
OD�**7���8QH�DXJPHQWDWLRQ�GHV�WDX[�SODVPDWLTXHV�GH�IHUULWLQH�HW�GH�E��PLFURJOREXOLQH�D�}W}�REVHUY}H�FKH]�YLQJW�TXDWUH�HW�FLQT�QRXUULVVRQV
UHVSHFWLYHPHQW��&HSHQGDQW��OHV�FRQFHQWUDWLRQV�SODVPDWLTXHV�GH�JOXFRVH��FKROHVW}URO�WRWDO��WULJO\F}ULGHV��DOEXPLQH�HW�GHV�SURW}LQHV�}WDLHQW�QRUPDOHV
RX�O}J|UHPHQW�GLPLQX}HV��/D�7+,�Q
D�SDV�DHFW}�OHV�WDX[�V}ULTXHV�GH�FU}DWLQLQH��XU}H��FDOFLXP��SKRVSKRUH�HW�G
DPPRQLDF�GDQV�OH�VDQJ�

3LlFH�MRLQWH���3UR®O�ELRFKLPLTXH�GH�����W\URVLQ}PLTXHV�GLDJQRVWLTX}V�HW�VXLYLV�GDQV�QRWUH�ODERUDWRLUH�GRF[
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)UDQeRLV�3HWLW

���������'mzFLW�HQ�5%&.����XQH�IRUPH�UDUH�GH�P\RSDWKLH�h�FRUSV�GH�SRO\JOXFRVDQ�DYHF�RX�VDQV�DWWHLQWH�FDUGLDTXH

$XWHXUV��

)UDQ{RLV�3(7,7������/XFLH�*8<$17�0$5(&+$/������$QQLH�/$48(55,(5(������*XLOODXPH�%$66(=������)U}G}ULF�3$5,627������&ODUD�%$57+(/(0<�����
3DVFDO�/$)25(7����

���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$QWRLQH�%}FO|UH��&ODPDUW��)UDQFH
���6HUYLFH�GH�QHXURSK\VLRORJLH��+�SLWDO�&KDUOHV�1LFROOH��528(1��)UDQFH
���6HUYLFH�G
DQDWRPLH�HW�F\WRORJLH�SDWKRORJLTXHV��+�SLWDO�&KDUOHV�1LFROOH��528(1��)UDQFH
���6HUYLFH�GH�QHXURP\RORJLH��+�SLWDO�3LWL}�6DOS~WUL|UH��3$5,6��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��+�SLWDO�$QWRLQH�%}FO|UH��&/$0$57��)UDQFH
���6HUYLFH�GH�QHXURORJLH��+�SLWDO�5D\PRQG�3RLQFDU}��*$5&+(6��)UDQFH

0RWV�FOHIV���5%&.���FRUSV�GH�SRO\JOXFRVDQ��P\RSDWKLH��FDUGLRSDWKLH

5mVXPm��

/HV�P\RSDWKLHV�v�FRUSV�GH�SRO\JOXFRVDQ�VRQW�GHV�PDODGLHV�PXVFXODLUHV�UDUHV�FDUDFW}ULV}HV�SDU�O DFFXPXODWLRQ�LQWUDF\WRSODVPLTXH�GH�JO\FRJ|QH�GH
VWUXFWXUH�DQRPDOH��7URLV�G}®FLWV�SHXYHQW�~WUH�v�O RULJLQH�GH�FH�SK}QRW\SH���HQ]\PH�EUDQFKDQWH��*%(����S�������JO\FRJ}QLQH��*<*����T����HW�5%&.�
�5%&.�� ���S���� �7U|V �SHX �GH �FDV �GH �G}®FLW �HQ �5%&.��DVVRFLDQW �D �PLQLPD�XQH �IDLEOHVVH �PXVFXODLUH �HW �XQH �FDUGLRSDWKLH �HW �SRXU �FHUWDLQV �FDV �XQ
G}®FLW�LPPXQLWDLUH�RQW�}W}�SXEOL}V�

1RXV�UDSSRUWRQV�LFL�GHX[�QRXYHDX[�SDWLHQWV�SU}VHQWDQW�XQ�G}®FLW�HQ�5%&.��DYHF�GHX[�QRXYHOOHV�PXWDWLRQV�

&DV��

,O�V DJLW�G XQ�SDWLHQW�DGXOWH��DYHF�GHV�SDUHQWV�FRQVDQJXLQV��VXLYL�GHSXLV�O xJH�GH����DQV�SRXU�XQH�P\RSDWKLH�v�FRUSV�GH�SRO\JOXFRVDQ�v�OD�ELRSVLH�HW
VDQV�G}®FLW �LPPXQLWDLUH �TXL �DYDLW �G}EXW}�v �O DGROHVFHQFH� �/ DWWHLQWH �PXVFXODLUH �}WDLW �GLVWDOH �HW �SUR[LPDOH �DX[�PHPEUHV�LQI}ULHXUV �DVVRFL}H�v �XQ
SWRVLV��,O �D�HX�XQH�JUHH�FDUGLDTXH�v����DQV�SRXU�FDUGLRSDWKLH�GLODW}H��8Q�IU|UH�}WDLW�G}F}G}�v�O xJH�GH����DQV�G XQH�FDUGLRSDWKLH�GLODW}H��$SU|V
DYRLU�}OLPLQ}�XQH�JO\FRJ}QRVH�GH�W\SH�,9�HW�XQ�G}®FLW�HQ�JO\FRJ}QLQH��SDV�GH�PXWDWLRQ�GDQV�*%(��HW�*<*����5%&.��D�}W}�V}TXHQF}�HW�D�SHUPLV�GH
PHWWUH �HQ �}YLGHQFH �XQH �SHWLWH �G}O}WLRQ �v �O }WDW �KRPR]\JRWH �F����GHO* �G}Mv �UDSSRUW}H� �/ }WXGH �SDUHQWDOH �D �SHUPLV �GH �FRQ®UPHU �OH �FDUDFW|UH
KRPR]\JRWH�YUDL �GH�OD�G}O}WLRQ��/ }YROXWLRQ�D�}W}�PDUTX}H�GHV�FRPSOLFDWLRQV�OL}HV�v�OD�JUHH�FDUGLDTXH�HW�OH�SDWLHQW�HVW�G}F}G}�v����DQV�G XQH
LQIHFWLRQ�SXOPRQDLUH�

&DV��

,O�V DJLW�G XQH�SDWLHQWH�GH����DQV�SU}VHQWDQW�XQH�IDLEOHVVH�PRWULFH�OHQWHPHQW�SURJUHVVLYH��SUR[LPDOH��GHYHQDQW�V}Y|UH��GHV�PHPEUHV�VXS}ULHXUV�HW
LQI}ULHXUV�DYHF�P\DOJLHV��/HV�&.�}WDLHQW�v��1�VDQV�}SLVRGH�GH�P\RO\VH��(OOH�SU}VHQWDLW�}JDOHPHQW�XQ�WURXEOH�UHVSLUDWRLUH�UHVWULFWLI��XQH�VW}DWRVH
K}SDWLTXH �GDQV �XQ �FRQWH[WH �G RE}VLW} �V}Y|UH ��FODVVH �,,,� �,0& �« ��� �NJ�P�� �PDLV �SDV �GH �FDUGLRSDWKLH �QL �GH �G}®FLW �LPPXQLWDLUH ��SDV �G DQRPDOLH
OHXFRF\WDLUH��SDV�GH�V\QGURPH�LQ¯DPPDWRLUH�ELRORJLTXH���/D�ELRSVLH�PXVFXODLUH�PRQWUDLW�XQH�VXUFKDUJH�HQ�JO\FRJ|QH�FRPSDWLEOH�DYHF�GHV�FRUSV�GH
SRO\JOXFRVDQ��/HV�JO\FRJ}QRVHV�GH�W\SH�,,��PDODGLH�GH�3RPSH���GH�W\SH�9��PDODGLH�GH�0F$UGOH��HW�GH�W\SH�9,,��PDODGLH�GH�7DUXL��DYDLHQW�}W}
}FDUW}HV��8QH�DQDO\VH�SDU�:(6��ZKROH�H[RPH�VHTXHQFLQJ��D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GHX[�QRXYHDX[�YDULDQWV�IDX[�VHQV�GDQV�OH�J|QH�5%&.���
F����*!$��S�*O\���*OX��HW�F����&!7��S�$UJ���&\V���FRQ®UP}V�SDU�6DQJHU��/HV�DQDO\VHV�LQ�VLOLFR�SU}GLVHQW�XQ�HHW�G}O}W|UH�GH�FHV�GHX[�YDULDQWV�

/H�G}®FLW�HQ�5%&.��UHVWH�XQH�DHFWLRQ�UDUH��/ DWWHLQWH�PXVFXODLUH�VTXHOHWWLTXH�VHPEOH�WRXMRXUV�SU}VHQWH�DORUV�TXH�O DWWHLQWH�LPPXQLWDLUH�VHPEOH
SOXV�UDUH��3RXU�OD�SUHPL|UH�IRLV��QRXV�UDSSRUWRQV�XQ�FDV�GH�G}®FLW�HQ�5%&.��VDQV�DWWHLQWH�FDUGLDTXH�FKH]�XQH�SDWLHQWH�SU}VHQWDQW���PXWDWLRQV�IDX[�
VHQV��/HV�DXWUHV�FDV�SU}F}GHPPHQW�UDSSRUW}V�DYHF�FDUGLRSDWKLH�DVVRFLDLHQW�WRXV�DX�PRLQV�XQH�PXWDWLRQ�FU}DQW�XQ�FRGRQ�VWRS�SU}PDWXU}�
VXJJ}UDQW�TXH�FH�W\SH�G DQRPDOLH�J}Q}WLTXH�SRXUUDLW�~WUH�XQ�IDFWHXU�GH�ULVTXH�PDMHXU�SRXU�O DWWHLQWH�FDUGLDTXH�
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0HULHP�'-(''28

���������6WUDWmJLH�GLDJQRVWLTXH�GHV�0XFRSRO\VDFFKDULGRVHV�DX�/DERUDWRLUH

$XWHXUV��

$]L]�$05$1(������0HULHP�'-(''28������0HULHP�'-(''28������$PLQH�0$66(1������/\HFH�<$5*8,����

�����&+8�0XVWDSKD�$OJHU��DOJHU��$OJ}ULH

0RWV�FOHIV���036��VFUHHQLQJ��DFLGH�K}[XURQLTXH��}OHFWURSKRU|VH��EDQGH��'6��+6��.6�

5mVXPm��

/HV�PXFRSRO\VDFFKDULGRVHV��036��VRQW�GHV�PDODGLHV�GH�VXUFKDUJH�O\VRVRPDOH�FDXVmHV�SDU�XQ�GmzFLW�HQ]\PDWLTXH��DERXWLVVDQW�h
XQH�DFFXPXODWLRQ�LQWUDO\VRVRPDOH�GH�JO\FRVDPLQRJO\FDQHV��*$*��DQFLHQQHPHQW�DSSHOmV�PXFRSRO\VDFFKDULGHV�DFLGHV�DLQVL�TXH�OHXU
H[FUmWLRQ�XULQDLUH�DFFUXH��/xKmWmURJmQmLWm�FOLQLFR�ELRORJLTXH�GHV�PXFRSRO\VDFFKDULGRVHV�UHQG�OHXU�GLDJQRVWLF�GL|FLOH�����W\SHV�HW
VRXV�W\SHV��GH�VmYmULWm�YDULDEOH��RQW�mWm�LQGLYLGXDOLVmV�HQ�IRQFWLRQ�GX�GmzFLW�HQ]\PDWLTXH�

3RSXODWLRQ�HW�PmWKRGH

6XU�XQH�FRKRUWH�GH�����HQIDQWV�UHkXV�GHSXLV�MDQYLHU�������VXU�WRXW�OH�WHUULWRLUH�QDWLRQDO��RQW�EmQmzFLm�GxXQ�VFUHHQLQJ�XULQDLUH�GHV
036�DYHF�XQH�mYDOXDWLRQ�TXDOLWDWLYH�HW�TXDQWLWDWLYH�GHV�036�XULQDLUHV���OHV�WHVWV�GxRULHQWDWLRQ�SDU�SUmFLSLWDWLRQ�DX�FKORUXUH�GH
FHW\OS\ULGLQLXP��&3&��HW�FRORUDWLRQ�DX�EOHX�����GH�GLPmWK\OPmWK\OlQH��'00�%OHX���VXLYL�GH�OD�TXDQWLzFDWLRQ�GH�OxDFLGH�Km[XURQLTXH
GRQW�OHV�UmVXOWDWV�VRQW�UDSSRUWmV�h�OD�FUmDWLQLQH�XULQDLUH�HW�WLHQQHQW�FRPSWH�GH�OxiJH�GX�SDWLHQW��/xmOHFWURSKRUlVH�VXU�JHO�GxDFmWDWH
GH�FHOOXORVH�HQ�WDPSRQ�GxDFmWDWH�GH�EDU\XP������0�SHUPHW�GH�UmYHOHU�GHV�EDQGHV�FRORUmHV�SDU�OH�'00�%OHX�h���������/xDVVRFLDWLRQ
GHV�GRQQmHV�FOLQLTXHV�h�QRV�UmVXOWDWV�QRXV�D�SHUPLV�GH�QRXV�RULHQWHU�YHUV�OH�W\SH�GH�OD�PXFRSRO\VDFFKDULGRVH�

5mVXOWDWV�HW�GLVFXVVLRQ

���SDWLHQWV�VRQW�SUmGLFWHXUV�GxXQH�036�DYHF�XQ�PR\HQ�GxiJH�GH������DQ�������GHV�SDWLHQWV�VRQW�LVVXV�GxXQ�PDULDJH�FRQVDQJXLQ�
/HV�WHVWV�GxRULHQWDWLRQ�XULQDLUH�VRQW�SRVLWLIV��OD�TXDQWLzFDWLRQ�GH�OxDFLGH�Km[XURQLTXH�HVW�UHYHQX�HQWUH���h���IRLV�OD�QRUPDOH�GDQV���
���OxmOHFWURSKRUlVH�GHV�036�D�PRQWUm�FKH]����SDWLHQWV �GHX[�EDQGHV�� �+mSDUDQH�HW �'HUPDWDQH�VXOIDWH��+6�HW �'6� �IDLVDQW
mYRTXHU�036�W\SH�,�RX�,,�VHORQ�OH�VH[H�����SDWLHQWV�DYHF��'6�SRXU�036�9,��EDQGH�+6�FKH]���SDWLHQWV�GRQW�OD�FOLQLTXH�HVW�DVVRFLm�h�OD
036�,,,��EDQGH�.mUDWDQH�VXOIDWH��.6��FKH]���SDWLHQWV�VXJJmUDQW�XQH�036�,9%��/H�UHVWH�GHV�SDWLHQWV��h�VDYRLU����SDWLHQWV�RQW�UmYmOm
GHV�EDQGHV�GH�QDWXUH�LQGmWHUPLQmH��/H�GLDJQRVWLF�GH�FHUWLWXGH��SRXU�FKDTXH�W\SH�GH�036��D�mWm�FRQzUPm�SDU�OH�GRVDJH�GH�OxDFWLYLWm
HQ]\PDWLTXH�VSmFLzTXH�GH�FKDTXH�036�GDQV�GHV�ODERUDWRLUHV�SULYmHV�mWUDQJHUV�

OH�VFUHHQLQJ�XULQDLUH�HVW�G
XQH�RULHQWDWLRQ�SUmFLVHXVH�DzQ�GH�QRXV�RULHQWHU�YHUV�XQ�W\SH�SUmFLV�GH�036�
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&DUROLQH�'(,//(5

���������3UmYDOHQFH�GHV�SRUWHXUV�KmWmUR]\JRWHV�SRXU�GHV�YDULDQWV�LPSOLTXmV�GDQV�QHXI�SDWKRORJLHV�DXWRVRPLTXHV�UmFHVVLYHV
GDQV�OD�SRSXODWLRQ�5mXQLRQQDLVH���(WXGH�SLORWH�HQ�YXH�GxXQH�SURSRVLWLRQ�GH�GmSLVWDJH�SUmFRQFHSWLRQQHO�JmQmWLTXH�VXU�Ox,OH�GH�/D

5mXQLRQ

$XWHXUV��

&DUROLQH�'(,//(5������)DQQ\�)(5528/������3DWULFN�081,(5������)U}G}ULTXH�3$<(7������6\OYLH�%(5*������3DXO�*8(*8(1������%}U}QLFH�'25$<����

���6HUYLFH�GH�J}Q}WLTXH��&+8�GH�/D�5}XQLRQ��6DLQW�'HQLV�GH�/D�5}XQLRQ��)UDQFH

0RWV�FOHIV���'}SLVWDJH�SU}FRQFHSWLRQQHO��&RQVHLO�J}Q}WLTXH��(HW�IRQGDWHXU��0DODGLHV�DXWRVRPLTXHV�U}FHVVLYHV���OH�GH�/D�5}XQLRQ

5mVXPm��

$YHF�O HVVRU�GHV�WHVWV�J}Q}WLTXHV��GH�QRXYHOOHV�P}WKRGHV�GH�GLDJQRVWLF�HW�GH�G}SLVWDJH�}PHUJHQW��/ XQH�G HOOH��OH�G}SLVWDJH�SU}FRQFHSWLRQQHO
�'3&��J}Q}WLTXH��SHUPHW�DX[�FRXSOHV�VDLQV�GH�FRQQD�WUH�OHXU�VWDWXW�J}Q}WLTXH�SRXU�GHV�SDWKRORJLHV�DXWRVRPLTXHV�U}FHVVLYHV�FLEO}HV�DYDQW�XQH
JURVVHVVH��&H�'3&��V LO�HVW�SURSRV}�HQ�FDV�G DQW}F}GHQW�IDPLOLDO�RX�GH�FRQVDQJXLQLW}�Q HVW�DFWXHOOHPHQW�SDV�DXWRULV}�HQ�)UDQFH�SRXU�OD�SRSXODWLRQ
J}Q}UDOH��/ REMHFWLI�GH�QRWUH�}WXGH�HVW�GH�G}WHUPLQHU�OD�IU}TXHQFH�GHV�K}W}UR]\JRWHV�SRXU�QHXI�PDODGLHV�FDXV}HV�v�/D�5}XQLRQ��SRXU�GHV�PXWDWLRQV
LGHQWL®}V� �U}FXUUHQWHV �HW �SRXU �FHUWDLQHV �VS}FL®TXHV �GH �OD �SRSXODWLRQ �5}XQLRQQDLVH �GX �IDLW �G XQ �HHW �IRQGDWHXU� �&HV �SDWKRORJLHV� � �V}OHFWLRQQ}HV
DSU|V�FRQFHUWDWLRQ�SOXULGLVFLSOLQDLUH��VRQW�OHV�VXLYDQWHV���OD�PXFRYLVFLGRVH��&)75��10B�����������OH�V\QGURPH�5$9,1(��6/&�$���10B�������������
OH�V\QGURPH�6DOW�	�3HSSHU��67�*$/���10B�����������OD�SURW}LQRVH�DOY}RODLUH�SXOPRQDLUH��0$56��10B�����������OH�V\QGURPH�/DUVHQ�GH�/D�5}XQLRQ
�%�*$/7�� �10B���������� �O DP\RWURSKLH �VSLQDOH �LQIDQWLOH ��601�� �10B���������� �OH �V\QGURPH �GH �&RFND\QH ��(5&&�� �10B���������� �OD
OHXFRG\VWURSKLH�P}WDFKURPDWLTXH��$56$��10B��������������O DOSKD�PDQQRVLGRVH��0$1�%���10B����������

3RSXODWLRQ�HW�PmWKRGHV

'DQV�XQH�FRKRUWH�GH�����LQGLYLGXV�UHSU}VHQWDWLYH�GH�OD�SRSXODWLRQ�5}XQLRQQDLVH��QRXV�DYRQV�U}DOLV}�XQH�}WXGH�FLEO}H�GH�PXWDWLRQV�U}FXUUHQWHV
GDQV �FHV �J|QHV� �8QH �DSSURFKH �PRO}FXODLUH �SDU �3&5 �VS}FL®TXH �G DOO|OH �¯XRUHVFHQWH �D �}W} �XWLOLV}H �SRXU �OH �FULEODJH �GH �OD �PXWDWLRQ �GX �V\QGURPH
5$9,1(��GH�FLQT�PXWDWLRQV�GH�&)75��S�3KH���GHO��F����7!$��F�������*!$��F�����*!7��GHO��D�����HW�G XQH�PXWDWLRQ�GH�67�*$/���F����*!$��HW
0$1�%���F�������*!$���/HV�PXWDWLRQV�GH�%�*$/7���F����&!7���0$56��F�����*!$��HW�$56$��F����*!$��RQW�}W}�FULEO}V�SDU�DSSURFKH�7DT0DQ��/HV
G}O}WLRQV�H[RQLTXHV�G (5&&���G}O}WLRQ�GH�O H[RQ����HW�601���G}O}WLRQ�GH�O H[RQ����RQW�}W}�}WXGL}HV�SDU�4)0�3&5�

5mVXOWDWV�SUmOLPLQDLUHV

9LQJW�VHSW�LQGLYLGXV�VRQW�SRUWHXUV�G XQH�PXWDWLRQ�GDQV�XQ�GHV�SU}F}GHQWV�J|QHV��1HXI�LQGLYLGXV�SRUWHQW�XQH�PXWDWLRQ�GX�J|QH�&)75�GRQW�OH�SOXV
IU}TXHQW�HVW�S�3KH���GHO��8Q�}FKDQWLOORQ�}WDLW�K}W}UR]\JRWH�SRXU�67�*$/���WURLV�SRXU�6/&�$���VL[�SRXU�0$56�HW�VL[�DXWUHV�SRXU�%�*$/7���$SU|V
UHYXH�GH�OD�OLWW}UDWXUH��v�SDUWLU�GHV�FKLUHV�G LQFLGHQFH�G}FULWV�HW�O DSSOLFDWLRQ�GH�OD�ORL�GH�+DUG\�:HLQEHUJ��OD�IU}TXHQFH�GHV�K}W}UR]\JRWHV�D�}W}
HVWLP}H�SRXU�FKDTXH�SDWKRORJLH��1RXV�DYRQV�HQVXLWH�FRPSDU}�FHWWH�IU}TXHQFH�HVWLP}H�v�QRV�U}VXOWDWV�GH�FULEODJH���OD�IU}TXHQFH�GHV�K}W}UR]\JRWHV
YDULH�HQWUH������HW����VHORQ�OD�SDWKRORJLH�}WXGL}H�

&RQFOXVLRQ

1RWUH�}WXGH�U}Y|OH�XQH�IU}TXHQFH�VLJQL®FDWLYH�GHV�K}W}UR]\JRWHV�SRXU�O HQVHPEOH�GHV�PXWDWLRQV�}WXGL}HV�DYHF�XQH�IU}TXHQFH�GHV�SRUWHXUV�GH�OD
SOXSDUW�GHV�PDODGLHV�}WXGL}V�SOXV�LPSRUWDQWH�TXH�FHOOH�UDSSRUW}H�GDQV�OD�OLWW}UDWXUH��(OOH�DUJXPHQWH�HQ�IDYHXU�GH�OD�PLVH�HQ�SODFH�G XQ�'3&
VS}FL®TXH�v�/D�5}XQLRQ�HQ�FDV�G }YROXWLRQ�GH�OD�O}JLVODWLRQ�

3LlFH�MRLQWH���5}VXP}�3RVWHU�$VVLVHV�7RXUV������GRF[
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*HQHYLHYH�%DXMDW

���������$FKRQGURSODVLH��mWXGH�UmWURVSHFWLYH�GxXQH�VmULH�PRQR�FHQWULTXH�GH����FDV�FRQVmFXWLIV��$QDO\VH�GX�SDUFRXUV
GLDJQRVWLTXH�

$XWHXUV��

*HQHYLHYH�%DXMDW������5R[DQD�%RUJKHVH������3DVFDOH�6RQLJR������-RDQD�%HQJRD������&DUROLQH�0LFKRW������7DQLD�$WWL}�%LWDFK������6}YHULQH�%DFURW�����
-HDQ�3LHUUH�%HUQDUG������%HWWLQD�%HVVLHUHV������0LOOLVFKHU�$QQH�(ORGLH������6RSKLH�5RQGHDX������%HDWULFH�&KLOGV������3KLOLSSH�5RWK������/DXUHQW�6DORPRQ
�����<YHV�9LOOH������-HDQ�3DXO�%RQQHIRQW������-XOLH�6WHDQQ������9DO}ULH�&RUPLHU�'DLUH����

���'}SDUWHPHQW�GH�*}Q}WLTXH�&OLQLTXH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}�
,QVWLWXW�,PDJLQH��+RSLWDO�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH���+�SLWDO�1HFNHU��3DULV��)UDQFH
���'}SDUWHPHQW�G ,PDJHULH�3}GLDWULTXH���+�SLWDO�1HFNHU��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��8QLYHUVLW}�3DULV�'HVFDUWHV��6RUERQQH�3DULV�&LW}�
,QVWLWXW�,PDJLQH��+RSLWDO�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���8QLW}�)RQWLRQQHOOH�G
HPEU\RI�WRSDWKRORJLH���+�SLWDO�1HFNHU��3DULV��)UDQFH
���'}SDUWHPHQW�G 2EVW}WULTXH���+�SLWDO�1HFNHU��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH���+�SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�&OLQLTXH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��+�SLWDO�1HFNHU��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��8QLYHUVLW}�3DULV�'HVFDUWHV�6RUERQQH�3DULV�&LW}��,QVWLWXW�,PDJLQH���+�SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�PDODGHV��3DULV�
)UDQFH

0RWV�FOHIV���DFKRQGURSODVLH��GLDJQRVWLF�SU}QDWDO��)*)5���LPDJHULH�SU}QDWDOH��DFFRPSDJQHPHQW

5mVXPm��

(Q�)UDQFH��OH�GLDJQRVWLF�G DFKRQGURSODVLH��$&+��HVW�VRXYHQW�}YRTX}�HQ�®Q�GH�JURVVHVVH��FRQI}UDQW�GHV�GL°FXOW}V�LPSRUWDQWHV�SRXU�OHV�FRXSOHV�HW
SURIHVVLRQQHOV �LPSOLTX}V� �/ LGHQWL®FDWLRQ �GH �FHWWH �DHFWLRQ �D �E}Q}®FL} �FHV �GHUQL|UHV �DQQ}HV �GHV �SURJU|V �U}DOLV}V �HQ �LPDJHULH �SU}QDWDOH
�}FKRJUDSKLH��'�HW��'��VFDQQHU�RVVHX[�I�WDO�DYHF�UHFRQVWUXFWLRQ��'�HW�GRVH�PLQLPDOH�G LUUDGLDWLRQ��HW�GX�G}YHORSSHPHQW�GHV�RXWLOV�PRO}FXODLUHV
SDU�WHFKQLTXHV�LQYDVLYH�HW�QRQ�LQYDVLYH��SHUPHWWDQW�XQ�GLDJQRVWLF�SU}QDWDO��'31��SOXV�UDSLGH�HW�®DEOH�

/ REMHFWLI �HVW �GH �G}FULUH �OH �SDUFRXUV �GLDJQRVWLTXH �FKH] ��� �FDV �G $&+ �D\DQW �FRQVXOW} �GDQV �OH �&HQWUH �GH �5}I}UHQFH �0DODGLHV �2VVHXVHV
&RQVWLWXWLRQQHOOHV�HQWUH������HW�������/H�G}URXOHPHQW�GH�OD�JURVVHVVH��O xJH�DX�GLDJQRVWLF��OHV�SURF}GXUHV�XWLOLV}HV��HQ�LPDJHULH��}FKRJUDSKLH�
VFDQQHU��'�RVVHX[��HW�HQ�PRO}FXODLUH��PXWDWLRQ�VS}FL®TXH�GH�)*)5��VXU�OLTXLGH�DPQLRWLTXH�HW�SOXV�U}FHPPHQW�VXU�$'1�I�WDO�FLUFXODQW�GDQV�OH�VDQJ
PDWHUQHO���DLQVL�TXH�OH�GHYHQLU�GH�OD�JURVVHVVH��LQWHUUXSWLRQ�P}GLFDOH�GH�JURVVHVVH��,0*��RX�JURVVHVVH�PHQ}H�v�WHUPH��RQW�}W}�DQDO\V}V�GH�ID{RQ
U}WURVSHFWLYH���

/H�GLDJQRVWLF�D�}W}�FRQ®UP}�SHQGDQW�OD�JURVVHVVH�SRXU����FDV��������v�XQ�WHUPH�PR\HQ�GH����VHPDLQHV�G DP}QRUUK}H��6$���3RXU�OHV����FDV������
GLDJQRVWLTX}V �HQ �SRVWQDWDO� �WRXV �RQW �HX �OD �FRQ®UPDWLRQ �HQ �S}ULRGH �Q}RQDWDOH �VDXI �XQ �HQIDQW �GLDJQRVWLTX} �v �O xJH �GH �� �PRLV� �3DUPL �OHV ��� �FDV
GLDJQRVWLTX}V�HQ�SU}QDWDO����IRHWXV�DYDLHQW�DX�PRLQV�XQ�SDUHQW�$&+�����RQW�}W}�GLDJQRVWLTX}V�v����6$�DSU|V�'31�VXU�SU}O}YHPHQW�GHV�YLOORVLW}V
FKRULDOHV��PHQDQW�v�XQH�,0*�SRXU�OHV�������RQW�}W}�GLDJQRVWLTX}V�SDU�}FKRJUDSKLH�GH�GLDJQRVWLF�v�XQ�WHUPH�PR\HQ�GH����6$��DYHF�XQH�JURVVHVVH
HQVXLWH�PHQ}H�v�WHUPH�

3RXU�OHV����FDV�SU}QDWDX[�GH�QRYR��O }FKRJUDSKLH�GH�G}SLVWDJH�v����6$�}WDLW�GLWH�QRUPDOH�GDQV������GHV�FDV��/HV�SUHPLHUV�V\PSW�PHV��QRW}V�HQWUH
���HW����6$��}WDLHQW�GHV�RV�ORQJV�FRXUWV���������DYHF�PDFURF}SKDOLH��������/H�GLDJQRVWLF�D�}W}�FRQ®UP}�SDU�OH�VFDQQHU�RVVHX[�SRXU�������FDV�R��LO
D�}W}�U}DOLV}�������HW��RX�SDU�'31�PRO}FXODLUH�VXU�DPQLRFHQW|VH��������,O�Q \�D�HX�TX ���FRQ®UPDWLRQ�SDU�P}WKRGH�QRQ�LQYDVLYH�GDQV�FHWWH�}WXGH
U}WURVSHFWLYH�

/H�'31�D�FRQGXLW�v�XQH�,0*�SRXU����FDV�������v�XQ�WHUPH�PR\HQ�GH����6$��/D�JURVVHVVH�D�}W}�PHQ}H�v�WHUPH�SRXU�����GHV�I�WXV�SU}QDWDX[�GH
QRYR� �/D �FRPSDUDLVRQ �GHV �GHX[ �VRXV�JURXSHV �¡Q}V¢ �HW �¡,0*¢ �QH �PRQWUH �SDV �GH �GL}UHQFH �VLJQL®FDWLYH �KRUPLV �OH �WHUPH �GH �FRQ®UPDWLRQ
GLDJQRVWLTXH ���� �6$ �� ��� �6$��

(Q�FRQFOXVLRQ��FHWWH�DQDO\VH�FRQ®UPH�OH�GLDJQRVWLF�IU}TXHQW�������PDLV�WDUGLI�GH�O $&+�HQ�SU}QDWDO�SRXU�OHV�IRUPHV�GH�QRYR��/ LQGLFDWLRQ�GHV�RXWLOV
GLDJQRVWLTXHV�DSSURSUL}V�HQ�IRQFWLRQ�GX�WHUPH�HW�GX�VRXKDLW�GHV�SDUHQWV�HVW�LPSRUWDQW�SRXU�GLPLQXHU�OH�WHPSV�G HUUDQFH�GLDJQRVWLTXH��HW�OHXU
DFFRPSDJQHPHQW�VRXWHQX�SDU�GHV�}TXLSHV�GH�U}I}UHQFH�SRXU�XQH�LQIRUPDWLRQ�DGDSW}H�HVW�G DXWDQW�SOXV�Q}FHVVDLUH�SRXU�DSSULYRLVHU�FH�FDGUH
GLDJQRVWLF�G}OLFDW�GRQW�OHV�FRQV}TXHQFHV�HW�OD�SULVH�HQ�FKDUJH�SRVWQDWDOHV�VRQW�DXMRXUG KXL�PLHX[�PDLWULV}HV�
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0$5,(�/$85(�62%5,(5

���������5HFKHUFKH�GxDQRPDOLHV�GxHPSUHLQWH�GHV�JlQHV�'/.��HW�0.51��SDU�DQDO\VH�GH�OxLQGH[�GH�PmWK\ODWLRQ�GH�Ox$'1�GDQV
XQH�FRKRUWH�GH�zOOHV�SUmVHQWDQW�XQH�SXEHUWm�SUmFRFH

$XWHXUV��

9LUJLQLH�67(8128������$QD�3,1+(,52�0$&+$'2�&$1721������,U|QH�1(7&+,1(������$QD�&ODXGLD�/$7521,&2������0DULH�/DXUH�62%5,(5����

���8056������&HQWUH�GH�5HFKHUFKH�6DLQW�$QWRLQH��3DULV��)UDQFH
���/DERUDWRLUH�G
KRUPRQRORJLH�HW�GH�*}Q}WLTXH�0RO}FXODLUH��)DFXOW}�GH�0}GHFLQH�GH�O
8QLYHUVLW}�GH�6DR�3DXOR��6DR�3DXOR��%U}VLO
�����8056B�����3DULV��)UDQFH
�����8056B�����3$5,6��)UDQFH

0RWV�FOHIV���3XEHUW}�FHQWUDOH�SU}FRFH�(PSUHLQWH�J}QRPLTXH�0}WK\ODWLRQ

5mVXPm��

&RQWH[WH���8QH�SHUWH�G HPSUHLQWH�J}QRPLTXH�D�}W}�G}FULWH�GDQV�SOXVLHXUV�SDWKRORJLHV�FKH]�O KRPPH��'HV�FDXVHV�PRQRJ}QLTXHV�GH�SXEHUW}
FHQWUDOH �SU}FRFH ��&33� �RQW �}W} �LGHQWL®}HV �GDQV �GHV �IDPLOOHV �DYHF �GHV �PXWDWLRQV �SHUWH �GH �IRQFWLRQ �GDQV �GHX[ �J|QHV �VRXPLV �v �HPSUHLQWH �HW
G H[SUHVVLRQ�SDWHUQHOOH�� �0.51� ��0DNRULQ�]LQF�®QJHU��� �HW �'/.� ��'HOWD�/LNH���KRPRORJ�� �3DU�FRQWUH� �DXFXQ�G}IDXW�GH�OD�P}WK\ODWLRQ�GHV�FHQWUHV
G HPSUHLQWH�Q D�}W}�G}FULW�v�FH�MRXU�SRXU�GHV�SDWLHQWV�DYHF�&33�

'DQV�XQH�FRKRUWH�GH�®OOHV�SU}VHQWDQW�XQH�&33��O LQGH[�GH�P}WK\ODWLRQ��,0��GHV�U}JLRQV�P}WK\O}HV�GH�ID{RQ�GL}UHQWLHOOH��'05��GH�0.51��HW�'/.�
VHUD�}WXGL}H�

0mWKRGH �� ���� �®OOHV �SU}VHQWDQW �XQH �&33 ����� �FDV �VSRUDGLTXHV� �� �FDV �IDPLOLDX[� �RQW �}W} �V}OHFWLRQQ}HV �SRXU �O }WXGH� �/  �,50 �GH �OD �U}JLRQ
K\SRWKDODPR�K\SRSK\VDLUH�HVW�QRUPDOH�SRXU�WRXWHV��/HXU�$'1�D�}W}�H[WUDLW�GH�OHXFRF\WHV�HW�OD�SU}VHQFH�GH�YDULDQWV�SDWKRJ}QLTXHV�GDQV�OHV
V}TXHQFHV�FRGDQWHV�GH�0.51� �HW�'/.� �D�}W}�H[FOXV�SDU�V}TXHQ{DJH�GLUHFW� �/ $'1�D�DORUV�}W}�WUDLW}�SDU�ELVXO®WH�SRXU�XQH�DQDO\VH�GH�O ,0�DOO|OH
VS}FL®TXH �SDU �3&5 �TXDQWLWDWLYH �HQ �WHPSV �U}HO �GDQV �OHV �'05 �GH �0.51� ��0.51��766�'05� �HW �GH �'/.��0(*� ��,*�'05�� �/HV �,0 �REWHQXV �RQW �}W}
FRPSDU}V�v�FHX[�G $'1�FRQWU�OHV������DGXOWHV�����®OOHV�SU}EXE|UHV�HW����®OOHV�SXE|UHV�

5mVXOWDWV���/ xJH�PR\HQ�GH�SXEHUW}�GHV�SDWLHQWHV�LQFOXVHV�HVW�GH�����������DQV��8QH�K\SRP}WK\ODWLRQ�DX�ORFXV�'/.��0(*��,*�'05�D�}W}�LGHQWL®}H
FKH]�GHX[�SDWLHQWHV��FDV�VSRUDGLTXHV�,�HW�,,���&HWWH�K\SRP}WK\ODWLRQ�HQWUD�QH�XQH�DEVHQFH�G H[SUHVVLRQ�GH�O DOO|OH�SDWHUQHO�'/.���&HV�GHX[�®OOHWWHV
RQW�}W}�DGUHVV}HV�DX�VHUYLFH�G HQGRFULQRORJLH�S}GLDWULTXH�SDUFH�TX HOOHV�SU}VHQWDLHQW�GHV�VLJQHV�GH�SXEHUW}�SU}FRFH���PDLV�DX�FRXUV�GH�OHXU�VXLYL�
GH�ID{RQ�LQW}UHVVDQWH��G DXWUHV�}O}PHQWV�FOLQLTXHV�RQW�}W}�G}FRXYHUWV���Q}HV�SHWLWHV�SRXU�O xJH�JHVWDWLRQQHO��VXUSRLGV�RX�RE}VLW}�HW�GLDE|WH�GH�W\SH
��SU}FRFH�SRXU�OD�SDWLHQWH�,,��/ DQDO\VH�GH�613�SDU�SXFH�D�}W}�U}DOLV}H�SRXU�OD�SDWLHQWH�,�HW�D�SHUPLV�G LGHQWL®HU�XQH�GLVRPLH�XQLSDUHQWDOH�SDUWLHOOH
GX�FKURPRVRPH�����XSG������ �/D�SDWLHQWH�,, �D�XQ�SUR®O �GH�SXFH�613�QRUPDO�RULHQWDQW�OD�FDXVH�GH�O K\SRP}WK\ODWLRQ�YHUV�XQH�}SLPXWDWLRQ� �&KH]
WRXWHV�OHV�DXWUHV�SDWLHQWHV�O LQGH[�GH�P}WK\ODWLRQ�GH�'/.��0(*��,*�'05�PR\HQ�HVW�GH������������&KH]�WRXWHV�OHV�SDWLHQWHV�FHOXL�SRXU�0.51��766�
'05�HVW�GH����������' DXWUH�SDUW��GDQV�OH�JURXSH�}WXGL}��LO�Q \�D�SDV�GH�FRUU}ODWLRQ�VLJQL®FDWLYH�HQWUH�O xJH�GH�OD�SXEHUW}�HW����,0�SRXU�0.51��766�
'05��S ������HW�,0�SRXU�'/.��0(*��,*�'05��S ������

(Q �FRQFOXVLRQ� �LO �Q \ �D �SDV �GH �G}IDXW �GH �P}WK\ODWLRQ �GDQV �OD �U}JLRQ �VRXPLVH �v �HPSUHLQWH �GH �0.51� �LGHQWL®}H �GDQV �OD �FRKRUWH �}WXGL}H� �8QH
K\SRP}WK\ODWLRQ�GDQV�OH�'05�GH�'/.��0(*���U}JLRQ�VRXPLVH�v�HPSUHLQWH��D�}W}�LGHQWL®}H�FKH]�GHX[�SDWLHQWHV�SU}VHQWDQW�XQH�&33�HW�GHV�VLJQHV
FOLQLTXHV�GX�V\QGURPH�GH�7HPSOH�
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)DWLPD�=DKUD�2877$/(%

���������/D�WULVRPLH����RX�V\QGURPH�Gx(GZDUGV��mWXGH�GHVFULSWLYH�DX�&+8�GH�&DVDEODQFD�HW�UHYXH�GH�OLWWmUDWXUH�

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������)DWLPD�=DKUD�2877$/(%������1DGLD�6(5%$7,������*KL]ODQH�-$%5$1(������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��/DERUDWRLUH�GH�3DWKRORJLH�FHOOXODLUH�HW�0RO}FXODLUH����&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW
GH�3KDUPDFLH�GH�&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���WULVRPLH�����G\VPRUSKLH�IDFLDOH��GLDJQRVWLF�SU}QDWDO�

5mVXPm��

,QWURGXFWLRQ��

/D�WULVRPLH����HVW�XQH�DEHUUDWLRQ�FKURPRVRPLTXH��G��v�OD�SU}VHQFH�G
XQ�FKURPRVRPH����VXUQXP}UDLUH��/HV�QRXUULVVRQV�DWWHLQWV�GH�WULVRPLH����RQW
XQ�WDX[�GH�PRUWDOLW}�}OHY}��VHFRQGDLUH�DX[�PDOIRUPDWLRQV�O}WDOHV�DVVRFL}HV�v�FH�V\QGURPH�

/ REMHFWLI�GH�FHWWH�}WXGH�HVW�GH�G}FULUH�OHV�FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�F\WRJ}Q}WLTXHV�GH�FHV�SDWLHQWV��DLQVL�TXH�O LQW}U~W�GX�FRQVHLO�J}Q}WLTXH�

3DWLHQWV�HW�PmWKRGHV��

& HVW�XQH�}WXGH�GHVFULSWLYH�WUDQVYHUVDOH�U}DOLV}H�VXU�XQH�S}ULRGH�GH���DQV��DOODQW�GH�MXLOOHW������v�DYULO�������/ }WXGH�D�FRQFHUQ}�OHV�SDWLHQWV�VXLYLV
DX�VHUYLFH�GH�J}Q}WLTXH�P}GLFDOH�GX�&+8�,EQ�5RFKG�GH�&DVDEODQFD�HW�SU}VHQWDQW�GHV�DQRPDOLHV�}YRTXDQW�OD�WULVRPLH�����HW�FRQ®UP}�SDU�}WXGH
F\WRJ}Q}WLTXH�

5mVXOWDWV��

�

,O �V DJLW �GH �� �SDWLHQWV �DWWHLQWV �GX �V\QGURPH �G (GZDUGV� �VXVSHFW}V �FOLQLTXHPHQW� �SXLV �FRQ®UP} �v �O }WXGH �F\WRJ}Q}WLTXH� �DYHF �XQH �SU}GRPLQDQFH
I}PLQLQH�����®OOHV�HW���JDU{RQV���VH[�UDWLR� ��������/ xJH�PR\HQ�DX�PRPHQW�GX�GLDJQRVWLF�}WDLW�GH�������h�������MRXUV����MRXUV�����PRLV��

/D�WULVRPLH����D�}W}�}YRTX}�FOLQLTXHPHQW�GDQV�GHX[�FDV�GHYDQW�XQH�G\VPRUSKLH�IDFLDOH�HW�XQ�V\QGURPH�PDOIRUPDWLI�}YRFDWHXUV�GH�O DQRPDOLH
FKURPRVRPLTXH� �DORUV �TXH �GHX[ �SDWLHQWHV �}WDLHQW �KRVSLWDOLV}HV �HQ �XQLW} �GH �VRLQV �LQWHQVLIV �SRXU �LQVX°VDQFH �FDUGLDTXH �G}FRPSHQV}H� �VXU
FDUGLRSDWKLH�FRQJ}QLWDOH��HW�XQ�SDWLHQW�D�SU}VHQW}�XQH�G}WUHVVH�UHVSLUDWRLUH�Q}RQDWDOH�VXU�V\QGURPH�SRO\PDOIRUPDWLI��DX�PRPHQW�GX�GLDJQRVWLF�

�

/ }WXGH�F\WRJ}Q}WLTXH�U}DOLV}H�D�FRQ®UP}H�OH�GLDJQRVWLF�GH�WULVRPLH����OLEUH�HW�KRPRJ|QH�FKH]�OHV�FLQT�SDWLHQWV��SXLV�XQ�FRQVHLO�J}Q}WLTXH�D�}W}
U}DOLV}�

�

'LVFXVVLRQ��

�

/D�SU}YDOHQFH�GH�OD�WULVRPLH����HVW�YDULDEOH��$X�QLYHDX�PRQGLDO��RQ�HVWLPH�OD�SU}YDOHQFH��������QDLVVDQFHV�YLYDQWHV��OHV�SOXV�WRXFK}HV�}WDQW�FHOOHV
GX�VH[H�I}PLQLQ�

�

/H��GLDJQRVWLF�GH�WULVRPLH����SHXW�~WUH�VXVSHFW}�v�OD�QDLVVDQFH�FKH]�XQ�QRXYHDX�Q}�SU}VHQWDQW�XQH�G\VPRUSKLH�FUxQLR�IDFLDOH�FDUDFW}ULVWLTXH��HW
XQH�SRVLWLRQ�GX�e�VXSSOLDQW�l�GHV�EUDV��PDLQV�DYHF�GHV�GRLJWV�HQ�¯H[LRQ�SHUPDQHQWH��O LQGH[�FKHYDXFKDQW�OH��|PH�GRLJW��O DXULFXODLUH�FKHYDXFKDQW�OH
�|PH�GRLJW��,O�H[LVWH�SOXVLHXUV�PDOIRUPDWLRQV�DVVRFL}HV�v�OD�WULVRPLH�����/H�V\QGURPH�HVW�}JDOHPHQW��}YRTX}�HQ�DQW}QDWDO�HQ�FDV�GH�SU}VHQFH
G DQRPDOLHV�v�O }FKRJUDSKLH�REVW}WULFDOH��3DU�DLOOHXUV��OD�VXUYLH�HVW�IDLEOH�HW�VHXO�XQ�QRXYHDX�Q}�VXU����DWWHLQW�OD�SUHPL|UH�DQQ}H�GH�YLH�

3LlFH�MRLQWH����$�7���GRF[
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���������$MXVWHPHQWV�ORFXV�VSmFLzTXHV�GHV�FULWlUHV�GH�FODVVLzFDWLRQ�GHV�YDULDQWV�GH�VmTXHQFH�GH�Ox$&0*�$03���SURSRVLWLRQV
SRXU�OH�JlQH�0(1���LVVXHV�GX�WUDYDLO�FROODERUDWLI�QDWLRQDO�GX�JURXSH�7(1*(1�SRXU�OD�EDVH�80'�0(1��

$XWHXUV��

3DXOLQH�520$1(7������0DULH�)UDQ{RLVH�2GRX������0DULH�RGLOH�1RUWK������/XFLH�&RSSLQ������$OH[DDQGUX�6DYHDQX������$PLUD�0RKDPHG������&}OLQH�*XLHQ
�����0RUJDQH�3(578,7������DODLQ�&DOHQGHU������(ULF�3DVPDQW������)UDQFRLVH�%RUVRQ�FKD]RW������3LHUUH�*RXGHW�������&KULVWRSKH�%HURXG�������1LFRODV
/}Y\�������6RSKLH�*LUDXG�������$QQH�%$5/,(5����

���,16(50��00*��/DERUDWRLUH�GH�%LRORJLH�0RO}FXODLUH��+�SLWDO�/D�&RQFHSWLRQ����$L[�0DUVHLOOH�8QLY��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH��&+58�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�HW�*}Q}WLTXH�0RO}FXODLUH��+RSLWDO�&RFKLQ���3DULV��)UDQFH
���805�6��������-3$5&���-HDQ�3LHUUH�$XEHUW�5HVHDUFK�&HQWHU��8QLY��/LOOH��,QVHUP��&+8�/LOOH��/LOOH��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�PRO}FXODLUH��$3+0��+�SLWDO�OD�&RQFHSWLRQ��������0DUVHLOOH��)UDQFH��PDUVHLOOH��)UDQFH
���,16(50�00*�805������%LRLQIRUPDWLF�7HDP��$L[�0DUVHLOOH�8QLY��0DUVHLOOH��)UDQFH
���/DERUDWRLUH�GH�ELRORJLH�PRO}FXODLUH��$3+0��+�SLWDO�OD�&RQFHSWLRQ��������0DUVHLOOH��)UDQFH��0DUVLOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�0RO}FXODLUH�HW�&OLQLTXH��+�SLWDO�(��+HUULRW��O\RQ��)UDQFH
���6HUYLFH�G
HQGRFULQRORJLH��+RVSLFHV�FLYLOV�GH�/\RQ���+�SLWDO�/RXLV�3UDGHO��/\RQ��)UDQFH
����'HSDUWPHQW�RI�(QGRFULQH�6XUJHU\�DQG�,16(50��8�����(SLGHPLRORJ\�DQG�&OLQLFDO�5HVHDUFK�LQ�'LJHVWLYH�2QFRORJ\�7HDP��8QLYHUVLW\�+RVSLWDO�RI
'LMRQ��'LMRQ��)UDQFH
����,16(50�00*�805������'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�OD�7LPRQH�(QIDQWV��$L[�0DUVHLOOH�8QLYHUVLW}���������0DUVHLOOH��)UDQFH��0DUVHLOOH�
)UDQFH
����,16(50�00*�805������'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�OD�7LPRQH�(QIDQWV��$L[�0DUVHLOOH�8QLY��0DUVHLOOH��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�0RO}FXODLUH�HW�&OLQLTXH��+�SLWDO�(��+HUULRW��/\RQ��)UDQFH

0RWV�FOHIV���$&0*�$03��YDULDQW�GH�VLJQL®FDWLRQ�LQFRQQXH��0(1���FODVVL®FDWLRQ

5mVXPm��

'HSXLV�������OH�JURXSH�7(1*(1��U}VHDX�GHV�ODERUDWRLUHV�H[SHUWV�GDQV�OH�GLDJQRVWLF�PRO}FXODLUH�GHV�WXPHXUV�QHXURHQGRFULQHV�UDUHV��HVW�PLVVLRQQ}
SDU�O ,1&D�SRXU�DP}OLRUHU�OH�GLDJQRVWLF�GHV�PDODGLHV�HQ�KDUPRQLVDQW�OHV�SUDWLTXHV��HW�DSSURIRQGLVVDQW�OHV�FULW|UHV�GH�GLDJQRVWLF�HW�GH�FODVVL®FDWLRQ
GHV�YDULDQWV�PRO}FXODLUHV��$LQVL�GHSXLV�SOXV�GH����DQV��OHV�PHPEUHV�GX�JURXSH�7(1*(1�FROOHFWHQW�OHV�GRQQ}HV�FOLQLFR�ELRORJLTXHV�GHV�SDWLHQWV
WHVW}V�SRXU�OH�J|QH�0(1��HW�FODVVHQW�FROO}JLDOHPHQW�OHV�YDULDQWV�DX�FRXUV�GH�U}XQLRQV�ELDQQXHOOHV��&H�WUDYDLO�D�SHUPLV�OD�PLVH�HQ�OLJQH�G XQH�EDVH
GH �GRQQ}HV �GH ���� �YDULDQWV �GX �J|QH �0(1�� �LGHQWL®}V �FKH] ����� �SDWLHQWV �IUDQ{DLV� �HW �LQWHUSU}W}V �GH �ID{RQ �FRQVHQVXHOOH �� �OD �EDVH �80'�0(1�
�KWWS���ZZZ�XPG�EH�0(1�����

/HV�PXWDWLRQV�LQDFWLYDWULFHV�GX�J|QH�VXSSUHVVHXU�GH�WXPHXU�0(1��VRQW�UHVSRQVDEOHV�G XQH�PDODGLH�K}U}GLWDLUH�UDUH�OD�Q}RSODVLH�HQGRFULQLHQQH
PXOWLSOH�GH�W\SH����1(0����/D�1(0��HVW�XQH�PDODGLH�v�S}Q}WUDQFH�WDUGLYH�PDLV�FRPSO|WH��TXL�VH�FDUDFW}ULVH�SDU�O DVVRFLDWLRQ�GH�SOXVLHXUV�O}VLRQV�GX
V\VW|PH�HQGRFULQHV���K\SHUSDUDWK\UR�GLH�����������WXPHXUV�QHXURHQGRFULQHV�GLJHVWLYHV�����������DG}QRPHV�K\SRSK\VDLUHV������������SDUIRLV
DVVRFL}HV�v�GHV�O}VLRQV�GLWHV�PLQHXUHV���DG}QRPHV�VXUU}QDOLHQV��WXPHXUV�FDUFLQR�GHV�EURQFKLTXHV��WK\PRPHV��P}QLQJLRPH��/ H[SORLWDWLRQ�GHV
GRQQ}HV�GH�OD�EDVH�80'�0(1��QRXV�D�SHUPLV�GH�PLHX[�FDUDFW}ULVHU�OD�PDODGLH�HW�OHV�YDULDQWV�GH�FH�J|QH�SU}VHQWV�GDQV�OD�SRSXODWLRQ�IUDQ{DLVH�
3DUPL�OHV�YDULDQWV��SUREDEOHPHQW��SDWKRJ|QHV�����VRQW�GHV�YDULDQWV�IDX[�VHQV��GRQW�OD�FODVVL®FDWLRQ�SHXW�~WUH�H[WU~PHPHQW�GL°FLOH�

1RXV�DYRQV�FRPSDU}�O
LQWHUSU}WDWLRQ�SDU �OH �JURXSH�7(1*(1�GHV�����YDULDQWV �IDX[�VHQV�GX�0(1�� �UHFHQV}V�GDQV�OD �EDVH�80'�0(1�� �DX[
UHFRPPDQGDWLRQV�GH�O
$&0*�$03� ��������GHV�YDULDQW �RQW �}W} �TXDOL®}HV�GH�YDULDQWHV ��SUREDEOHPHQW� �SDWKRJ|QHV�SDU �7(1*(1�FRQWUH �VHXOHPHQW
�������VHORQ�OHV�UHFRPPDQGDWLRQV�GH�O
$&0*�$03��'DQV�OHV�IDLWV�����������������GHV�YDULDQWV��SUREDEOHPHQW���SDWKRJ|QHV�GH�7(1*(1�VHUDLHQW
G}FODVVL®}V�HQ�YDULDQW �GH�VLJQL®FDWLRQ�LQFRQQXH��96,� �HQ�XWLOLVDQW �OHV�UHFRPPDQGDWLRQV�GH�O
$&0*�$03��DHFWDQW�OD �SULVH�HQ�FKDUJH�FOLQLTXH�GHV
SDWLHQWV�HW�OHXUV�IDPLOOHV��9LQJW�HW�XQ�GH�FHV�96,�e�$&0*�$03�l�RQW�}W}�WURXY}V�FKH]�GHV�SDWLHQWV�DWWHLQWV�G
XQH�1(0��FOLQLTXHPHQW�DXWKHQWLTXH�

1RXV�DYRQV�DQDO\V}�OHV�FDXVHV�GHV�GLVFRUGDQFHV�D®Q�GH�SURSRVHU�GHV�DMXVWHPHQWV�v�OD�JULOOH�$&0*�$03�SRXU�O
LQWHUSU}WDWLRQ�GHV�YDULDQWV�IDX[�VHQV
GH�0(1���&HV�SURSRVLWLRQV�IXVLRQQHQW�OHV�GHX[�V\VW|PHV�GH�FODVVL®FDWLRQ�HW�VRQW�G XQ�LQW}U~W�SUDWLTXH�SDUWLFXOLHU��SXLVTXH�OH�J|QH�0(1��HVW�LQFOXV
GDQV�OD�OLVWH�GHV�J|QHV�UHFRPPDQG}V�SRXU�OH�UDSSRUW�GHV�GRQQ}HV�VHFRQGDLUHV�SRXU�OH�V}TXHQ{DJH�GHV�H[RPHV��J}QRPHV�FOLQLTXH��$&0*�HW
6)033��

3LlFH�MRLQWH���5RPDQHW0(1��80'�$VVLVHV���������������GRF[



1(852*c1c7,48( VDQGUD�ZKDOHQ

���������$QRPDOLHV�GX�JlQH�%&$3���'HVFULSWLRQ�FOLQLTXH�HW�UDGLRORJLTXH�GH����QRXYHDX[�SDWLHQWV�GH����IDPLOOHV

$XWHXUV��

6DQGUD�:KDOHQ������5HQHH�&DUUROO������0DULH�6KDZ������2GLOH�%RHVS¯XJ�7DQJX\������&\ULO�0LJQRW������7KLHUU\�%LOOHWWH�GH�9LOOHPHXU������6DQGUD�&KDQWRW�
%DVWDUDXG������'HOSKLQH�+}URQ������&}FLOH�&LHXWD�:DOWL���������-DQ�/LHEHOW�������)UDQFHV�(OPVOLH�������3DWULFN�<DS�������-DQH�$�+XUVW�������(OLVDEHWK
)RUV\WKH�������%ULDQ�.LUPVH�������-LOOLDQ�2]PRUH�������2OJD�FDODEUHVH�������$OHVVDQGUR�0DXUR�6SLQHOOL�������$QWRQHOOD�3LQL�������$QQH�&ODXGH�7DEHW
������-RQDWKDQ�/HY\�������$JQHV�*XHW�������0DQR�OOH�.RVVRURWR�������%HQMDPLQ�.DPLHQ�������-HQQ\�0RUWRQ�������$QQLFN�5DDV�5RWKVFKLOG�������$QQH
0F&DEH�������/DXUHQW�9LOODUG�������-R]HI�*HF]����

���8)�GH�J}Q}WLTXH�FOLQLTXH��&505�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV��$3+3��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���$GHODLGH�0HGLFDO�6FKRRO��7KH�8QLYHUVLW\�RI�$GHODLGH��6RXWK�$XVWUDOLD��$GHODLGH��$XVWUDOLH
���6HUYLFH�GH�QHXURS}GLDWULH�HW�PDODGLHV�P}WDEROLTXHV��+�SLWDO�5REHUW�'HEU}��SDULV��)UDQFH
���8)�GH�J}Q}WLTXH�FOLQLTXH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�'}®FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVHV�UDUHV���$3+3��+�SLWDO�7URXVVHDX��SDULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��VHUYLFH�GH�QHXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��$3+3�68��,16(50�8������3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��$3+3��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
���'}SDUWHPHQW�GH�J}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�'}®FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVHV�UDUHV��$3+3��*URXSH�+RVSLWDOLHU�3LWL}
6DOS~WUL|UH��3DULV��)UDQFH
�����,QVWLWXW�-}U�PH�/HMHXQH��3DULV��)UDQFH
���&,866�GH�O
(VWULH��&+86�8QLYHUVLW}�GH�6KHUEURRNH��6KHUEURRNH��&DQDGD
����6RXWK�$XVWUDOLDQ�&OLQLFDO�*HQHWLFV�6HUYLFH��:RPHQ
V�DQG�&KLOGUHQ
V�+RVSLWDO��$GHODLGH��$XVWUDOLH
����6RXWK�:HVW�7KDPHV�5HJLRQDO�*HQHWLFV�6HUYLFH��6W�*HRUJH
V�8QLYHUVLW\�+RVSLWDOV��/RQGRQ��5R\DXPH�8QL
����*HQHWLF�+HDOWK�6HUYLFH�1HZ�=HDODQG��1RUWKHUQ�+XE���$XFNODQG�&LW\�+RVSLWDO��$XFNODQG��1RXYHOOH�=}ODQGH
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��*UHDW�2UPRQG�6WUHHW�+RVSLWDO�)RU�&KLOGUHQ�1+6�)RXQGDWLRQ�7UXVW��/RQGRQ��5R\DXPH�8QL
����'HSDUWPHQW�RI�3HGLDWULFV��'LYLVLRQ�RI�0HGLFDO�*HQHWLFV��8QLYHUVLW\�RI�0LVVLVVLSSL�0HGLFDO�&HQWHU��-DFNVRQ��06��(WDWV�8QLV
����0HGLFDO�*HQHWLFV��'DUWPRXWK�+LWFKFRFN�PHGLFDO�FHQWHU��/HEDQRQ��1HZ�+DPSVKLUH��(WDWV�8QLV
����0HGLFDO�*HQHWLFV�8QLW��8QLYHUVLW\�RI�0RGHQD�DQG�5HJJLR�(PLOLD��0RGHQD��,WDOLH
����&KLOG�1HXURORJ\�8QLW��,5&&6�,VWLWXWR�GHOOH�6FLHQ]H�1HXURORJLFKH��%RORJQD��,WDOLH
����8)�GH�&\WRJ}Q}WLTXH��'HSDUWHPHQW�GH�J}Q}WLTXH��$3+3��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
����6HUYLFH�GH�1}RQDWRORJLH�HW�3}GLDWULH��$3+3��+�SLWDO�/RXLV�0RXULHU��&RORPEHV��)UDQFH
����'}SDUWHPHQW�GH�QHXURORJLH�S}GLDWULTXH��$3�+3��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
����*HQHWLF�6HUYLFHV�RI�:HVWHUQ�$XVWUDOLD��.LQJ�(GZDUG�0HPRULDO�+RVSLWD��6XELDFR��$XVWUDOLH
����&OLQLFDO�*HQHWLFV�8QLW��:RPHQ
V�+RVSLWDO��(GJEDVWRQ��%LUPLQJKDP��5R\DXPH�8QL
����,QVWLWXWH�IRU�5DUH�GLVHDVHV��(GPRQG�DQG�/LO\�6DIUD�&KLOGUHQ�+RVSLWDO��7HO�+DVKRPHU��,VUD�O
����'}SDUWPHQW�GH�J}Q}WLTXH�P}GLFDOH��$3�+0��+�SLWDO�G HQIDQWV�/D�7LPRQH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���%&$3����G}®FLHQFH�LQWHOOHFWXHOOH��G\VWRQLH��DQRPDOLHV�GH�OD�VXEVWDQFH�EODQFKH��VXUGLW}

5mVXPm��

/HV �PXWDWLRQV �GX �J|QH �%&$3�� �VLWX} �VXU �OH �FKURPRVRPH�; �RQW �}W} �G}FULWHV �HQ ������HW �VRQW �UHVSRQVDEOHV �G XQH �G}®FLHQFH �LQWHOOHFWXHOOH �V}Y|UH
DVVRFL}H�v�XQH�G\VWRQLH�HW�XQH�VXUGLW}��8Q�G}F|V�SU}PDWXU}�HVW�IU}TXHQW��'HV�DQRPDOLHV�GH�OD�VXEVWDQFH�EODQFKH�VRQW�UHWURXY}HV�VXU�O ,50
F}U}EUDOH��'DQV�OD�OLWW}UDWXUH�����SDWLHQWV�GH���IDPLOOHV��WRXV�PDVFXOLQV��RQW�}W}�G}FULWV��'DQV�WRXV�OHV�FDV��OHV�YDULDWLRQV�J}QRPLTXHV�}WDLHQW
K}ULW}HV�v�O H[FHSWLRQ�G XQH�VXUYHQXH�GH�QRYR�

'H�SOXV����SDWLHQWV�RQW�}W}�G}FULWV�DYHF�XQH�G}O}WLRQ�FKURPRVRPLTXH�GH�SHWLWH�WDLOOH�LQFOXDQW�%&$3���HW�$%&'���J|QH�GH�O DGU}QROHXFRG\VWURSKLH�
HW�RX�6/&�$���J|QH�GX�WUDQVSRUWHXU�F}U}EUDO�GH�OD�FU}DWLQH��

/H�SK}QRW\SH�GHV�SDWLHQWV�G}O}W}V�%&$3���HW�6/&�$��������HVW�SURFKH�GHV�SDWLHQWV�DYHF�XQH�YDULDWLRQ�GH�%&$3���VHXO��GRQW�O DWWHLQWH�QHXURORJLTXH
HVW�SOXV�V}Y|UH�TXH�ORUV�G XQH�DQRPDOLH�LVRO}H�GH�6/&�$��

/D�V}Y}ULW}�GX�SK}QRW\SH�QHXURORJLTXH�GHV�SDWLHQWV�G}O}W}V�%&$3���HW�$%&'��������HVW�DXVVL�GRPLQ}H�SDU�OD�G}O}WLRQ�GH�%&$3����0DLV�FKH]�FHV
SDWLHQWV��WRXV�G}F}G}V�DYDQW���DQ��XQH�DWWHLQWH�K}SDWLTXH�FKROHVWDWLTXH�V}Y|UH�HW�FRQVWDQWH�HVW�}JDOHPHQW�SU}VHQWH��HW�QRQ�G}FULWH�v�FH�MRXU�GDQV
OHV�DQRPDOLHV�LVRO}HV�GH�%&$3���RX�$%&'���8QH�F\WRO\VH�K}SDWLTXH�PRG}U}H�D�}W}�G}FULWH�FKH]���SDWLHQWV�DYHF�DQRPDOLH�LVRO}H�GH�%&$3���
/ K\SRWK|VH�G XQ�HHW�V\QHUJLTXH�GH�OD�G}O}WLRQ�GH�FHV���J|QHV�HVW�DYDQF}H�SRXU�H[SOLTXHU�O DWWHLQWH�K}SDWLTXH�

1RXV�UDSSRUWRQV����QRXYHDX[�SDWLHQWV�GH����IDPLOOHV�D\DQW�XQH�DQRPDOLH�GX�J|QH�%&$3�������JDU{RQV�HW���®OOHV�������IDPLOOHV�DYHF�XQH�PXWDWLRQ
RX�G}O}WLRQ�LQWUDJ}QLTXH�HW���IDPLOOHV�DYHF�XQ�PLFURUHPDQLHPHQW�FKURPRVRPLTXH�UHVSRQVDEOH�G XQH�G}O}WLRQ�FRPSO|WH�GH�%&$3����DVVRFL}H�v�XQH
G}O}WLRQ�GH�6/&�$��HW�RX�$%&'���7RXV�OHV�SDWLHQWV�VDXI�XQ�VRQW�HQ�YLH��VRLW�XQH�PRUWDOLW}�TXL�VHPEOH�PRLQV�}OHY}H�TXH�OHV�SDWLHQWV�G}Mv�G}FULWV�

/H�WDEOHDX�FOLQLTXH�GH�FHV�SDWLHQWV�DVVRFLH��FRPPH�SU}F}GHPPHQW�G}FULW��XQH�G}®FLHQFH�LQWHOOHFWXHOOH�SURIRQGH��PRLQV�V}Y|UH�FKH]�OHV���®OOHV�HW
XQ �JDU{RQ�� �XQH �G\VWRQLH �HW�RX �FKRU}H� �XQH �VXUGLW} �������� �/ }SLOHSVLH �HVW �SHX �IU}TXHQWH �������� �'HV �GL°FXOW}V �DOLPHQWDLUHV �V}Y|UHV �VRQW �TXDVL
FRQVWDQWHV��8QH�F\WRO\VH�K}SDWLTXH�PRG}U}H�HVW�G}FULWH�FKH]������SDWLHQWV�

8Q�JDU{RQ�G}O}W}�%&$3���HW�6/&�$��D�SU}VHQW}�XQ�}SLVRGH�XQLTXH�G LQVX°VDQFH�K}SDWLTXH�VXLWH�v�XQH�SULVH�GH�'}SDNLQH��8QH�®OOH�G}O}W}H�%&$3��
HW�$%&'���SU}VHQWH�XQH�DWWHLQWH�K}SDWLTXH�V}Y|UH��8Q�JDU{RQ�G}O}W}�%&$3���HW�$%&'���TXL�SU}VHQWH�OH�WDEOHDX�QHXURORJLTXH�V}Y|UH�DWWHQGX��Q D
SDV�O DWWHLQWH�K}SDWLTXH�V}Y|UH�G}FULWH�GDQV�FH�W\SH�GH�G}O}WLRQ��O}J|UH�F\WRO\VH�K}SDWLTXH�v����PRLV��

$�O ,50�F}U}EUDOH��GHV�DQRPDOLHV�GHV�QR\DX[�JULV�HW�GH�OD�IRVVH�SRVW}ULHXUH�VHPEOHQW�V DVVRFLHU�DX[�DQRPDOLHV�GH�OD�VXEVWDQFH�EODQFKH�



1RXV�UDSSRUWRQV�}JDOHPHQW����IHPPHV�FRQGXFWULFHV�V\PSWRPDWLTXHV�������IDPLOOHV��DYHF�XQH�VXUGLW}��������RX�XQH�}SLOHSVLH��������

'HV�}WXGHV�IRQFWLRQQHOOHV�VXU�®EUREODVWHV�VRQW�HQ�FRXUV�SRXU�XQH�IHPPH�V\PSWRPDWLTXH��G}®FLHQFH�LQWHOOHFWXHOOH��SRUWDQW�XQH�PXWDWLRQ�IDX[�VHQV�



6<1'520(6�0$/)250$7,)6 (OLVH�%RXFKHU

���������6\QGURPH�%1$5��1H]�%LzGH�DYHF�RX�VDQV�DQRPDOLH�$QRUHFWDOH�HW�5mQDOH����XQH�QRXYHOOH�IDPLOOH�HW�FRPSDUDLVRQ�DYHF�OH
V\QGURPH�027$

$XWHXUV��

(OLVH�%ULVFKRX[�%RXFKHU������)RZ]DQ�$ONXUD\D������&}OLQH�*URQLHU������)UDQ{RLV�1RELOL������/LRQHO�9DQ�0DOGHUJHP����

���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��&+58�6W�-DFTXHV��%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���6DXGL�'LDJQRVWLF�/DERUDWRULHV���.LQJ�)DLVDO�6SHFLDOLVW�+RVSLWDO�DQG�5HVHDUFK�&HQWUH��5L\DGK���$UDELH�VDRXGLWH
���8QLW}�GH�FDUGLRORJLH�FRQJ}QLWDOH��&+58�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���1}SKURORJLH�S}GLDWULTXH��&+58�0LQMR]��%HVDQ{RQ��%HVDQ{RQ��)UDQFH

0RWV�FOHIV���)5(0���%1$5�V\QGURPH��EL®G�QRVH��DQRUHFWDO�DQRPDOLHV��UHQDO�DQRPDOLHV

5mVXPm��

)5(0��UHODWHG�DXWRVRPDO�UHFHVVLYH�GLVRUGHUV�LQFOXGH�0DQLWRED�RFXORWULFKRDQDO��027$��V\QGURPH�DQG�EL®G�QRVH�ZLWK�RU�ZLWKRXW�DQRUHFWDO�DQG�UHQDO
DQRPDOLHV��%1$5��V\QGURPH��,W�LV�D�YHU\�UDUH�JURXS�RI�GLVRUGHUV�ZLWK�RQO\�D�IHZ�FDVHV�UHSRUWHG�VRIDU��7R�GDWH��WKH�DXWKRUV�DUH�DZDUH�RI�QLQH
SXEOLVKHG�LQGLYLGXDOV�SUHVHQWLQJ�DV�%1$5�V\QGURPH��$O�*D]DOL��������$OD]DPL���������$OO�RI�WKHP�EHORQJ�WR�WKUHH�FRQVDQJXLQHRXV�IDPLOLHV�RI
(J\SWLDQ��$IJKDQL��DQG�3DNLVWDQL�DQFHVWU\��:H�UHSRUW�KHUH�WZR�DGGLWLRQDO�FDVHV�LQ�VLEOLQJV�ERUQ�WR�7XUNLVK�FRQVDQJXLQHRXV�SDUHQWV���%RWK�KDYH�WKH
FKDUDFWHULVWLF�IDFLDO�DSSHDUDQFH�ZLWK�D�EL®G�QRVH��XQLODWHUDO�UHQDO�DJHQHVLV�LQ�RQH�RI�WKHP��DQG�QR�DQRUHFWDO�DQRPDOLHV��,QWHUHVWLQJO\��RQH�RI�WKHP��D
ER\�KDV�D�KLWKHUWR�XQUHSRUWHG�FRQJHQLWDO�KHDUW�GLVHDVH��QDPHO\�(EVWHLQ�PDOIRUPDWLRQ��DQG�PLOG�LQWHOOHFWXDO�GLVDELOLW\��$�KRPR]\JRXV�)5(0��H[RQV
����� �GHOHWLRQ �KDV �EHHQ �LGHQWL®HG �LQ �EURWKHU �DQG �VLVWHU� �$V �D �FRQFOXVLRQ� �ZH �GR �D �FRPSDULVRQ �EHWZHHQ �FOLQLFDO �IHDWXUHV �RI �%1$5 �DQG �027$
V\QGURPHV�



21&2*c1c7,48( &ODUD�6$9$5<

���������'HFLSKHULQJ�WKH�JHQHWLF�HWLRORJ\�RI�SHGLDWULF�FDQFHUV�WKURXJK�DQ�LQWHJUDWLYH�JHQH�QHWZRUN�DSSURDFK

$XWHXUV��

&ODUD�6$9$5<������$UWHP�.,0������$OH[DQGUD�/(63$*12/������9LUJLQLH�*$1'(0((5������,VDEHOOH�3(//,(5������&KDUORWWH�$1'5,(8���������*LOOHV�3$*q6
��������0DULH�'RPLQLTXH�*$/,%(57���������<XQD�%/80������0DULH�GH�7$<5$&�������

���*HQHWLFV�RI�'HYHORSPHQW�5HODWHG�3DWKRORJLHV�7HDP��8QLY�5HQQHV��,*'5��,QVWLWXW�GH�JH�QH�WLTXH�HW�GH�YHORSSHPHQW�GH�5HQQHV����&156�805������
5HQQHV��)UDQFH
���6RPDWLF�&DQFHU�*HQHWLFV�'HSDUWPHQW��3RQWFKDLOORX�+RVSLWDO��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���*HQH�([SUHVVLRQ�DQG�2QFRORJ\�7HDP��8QLY�5HQQHV��,*'5��,QVWLWXW�GH�JH�QH�WLTXH�HW�GH�YHORSSHPHQW�GH�5HQQHV����&156�805�������5HQQHV��)UDQFH
���3HGLDWULF�,PPXQR�+HPDWR�2QFRORJ\�8QLW��$QJHUV�8QLYHUVLW\�+RVSLWDO��$QJHUV��)UDQFH
���0ROHFXODU�*HQHWLF�DQG�*HQRPLF�'HSDUWPHQW��3RQWFKDLOORX�+RVSLWDO��&+8�GH�5HQQHV��5HQQHV��)UDQFH
���&KHPLVWU\�2QFRJHQHVLV�6WUHVV�6LJQDOLQJ��&266��/DERUDWRU\���,16(50�8������&HQWUH�GH�/XWWH�&RQWUH�OH�&DQFHU��&/&&��(XJH�QH�0DUTXLV��5HQQHV�
)UDQFH
���8QLYHUVLW\�RI�1LFH�6RSKLD�$QWLSROLV��&HQWUH�$QWRLQH�/DFDVVDJQH��5&$1��,QVWLWXWH�IRU�5HVHDUFK�RQ�&DQFHU�DQG�$JLQJ�RI�1LFH����&156�805������
,16(50�8������1LFH��)UDQFH
���%LRPHGLFDO�'HSDUWPHQW��&HQWUH�6FLHQWL®TXH�GH�0RQDFR���&60��0RQDFR��0RQDFR
���3URJUDPPH�&DUWHV�G
,GHQWLWH��GHV�7XPHXUV��&,7���/LJXH�1DWLRQDOH�&RQWUH�OH�&DQFHU��3DULV��)UDQFH

0RWV�FOHIV���JHQH�QHWZRUN��V\VWHPV�ELRORJ\��SHGLDWULF�FDQFHUV��JHQHWLF�HWLRORJ\��SDQ�FDQFHU�DQDO\VLV��JHQH�H[SUHVVLRQ

5mVXPm��

,QWURGXFWLRQ��&DQFHU�LV�WKH�OHDGLQJ�FDXVH�RI�GLVHDVH�UHODWHG�PRUWDOLW\�LQ�FKLOGUHQ�EH\RQG�IRXUWHHQ�\HDUV�RI�OLIH��0DMRU�DGYDQFHV�KDYH�EHHQ�PDGH�LQ
RQFR�SHGLDWULF�UHVHDUFK�EXW�DGGLWLRQDO�VWXGLHV�DUH�QHHGHG�WR�IXUWKHU�HOXFLGDWH�WKH�JHQHWLF�HWLRORJ\�RI�SHGLDWULF�FDQFHUV�

0DWHULDOV�DQG�0HWKRGV��2XU�ZRUN�DLPV�DW�LPSURYLQJ�WKH�XQGHUVWDQGLQJ�RI�SHGLDWULF�FDQFHU�SDWKRJHQHVLV�E\�DQDO\]LQJ�WKH�SDQ�FDQFHU�WUDQVFULSWRPH
GDWD�SURYLGHG�E\�WKH�7UHHKRXVH�&KLOGKRRG�&DQFHU�,QLWLDWLYH��:H�FRQVWUXFWHG�D�JHQH�FR�H[SUHVVLRQ�QHWZRUN�DQG�SHUIRUPHG�D�GHHS�PXOWL�OD\HU
H[DPLQDWLRQ�RI�PRGXOHV�JDWKHULQJ�JHQHV�IXQFWLRQDOO\�UHODWHG�WR�SHGLDWULF�FDQFHUV�

5HVXOWV��3HGLDWULF�FDQFHU�JHQHV�ZHUH�UHJURXSHG�LQ���PRGXOHV�HQULFKHG�LQ�ELRORJLFDO�SURFHVVHV�VSHFL®F�WR�YDULRXV�FDQFHU�KLVWRW\SHV��,QWHUHVWLQJO\�
GHYHORSPHQWDO�SDWKZD\V�UHSUHVHQWDWLYH�RI�WKH�FHOOXODU�OLQHDJH�RI�WKH�WXPRUV�ZHUH�IRXQG�DPRQJ�WKH�HQULFKHG�SURFHVVHV��FRQVLVWHQW�ZLWK�D�OLQN
EHWZHHQ�RUJDQRJHQHVLV�DQG�WXPRULJHQHVLV�LQ�FKLOGKRRG�FDQFHUV��&KLOGKRRG�FDQFHU�SUHGLVSRVLWLRQ�JHQHV�ZHUH�VLJQL®FDQWO\�HQULFKHG�LQ�RQH�SDUWLFXODU
PRGXOH�DVVRFLDWHG�ZLWK�FRPPRQ�RQFRJHQLF�SURFHVVHV� �VXFK�DV�'1$�UHSDLU �DQG�FHOO �F\FOH�UHJXODWLRQ� �,Q�WKLV�PRGXOH� �ZH�UHYHDOHG�DQ�RYHU�
UHSUHVHQWDWLRQ�RI�FOLQLFDOO\�DFWLRQDEOH�JHQHV��DV�ZHOO�DV�LQ�WZR�RWKHU�PRGXOHV�WLJKWO\�UHODWHG�WR�OHXNHPRJHQHVLV��7KH�GULYHU�JHQHV�RI�SHGLDWULF�DFXWH
OHXNHPLDV�ZHUH�FR�H[SUHVVHG�LQ�RQH�PRGXOH�UHODWHG�WR�HSLJHQHWLF�DQG�SRVW�WUDQVFULSWLRQDO�SURFHVVHV��VXJJHVWLQJ�D�FULWLFDO�UROH�RI�WKHVH�SDWKZD\V�LQ
WKH�SURJUHVVLRQ�RI�KHPDWRORJLF�PDOLJQDQFLHV��7RSRORJLFDO�DQDO\VHV�KLJKOLJKWHG�WKDW�PDQ\�RI�WKH�NH\�UHJXODWRUV�RI�WKHVH�FDQFHU�KLVWRW\SH�VSHFL®F
PRGXOHV�FRUUHVSRQG�WR�NQRZQ�SHGLDWULF�FDQFHU�SUHGLVSRVLWLRQ�JHQHV��H�J��3+2;�%��3$;���

&RQFOXVLRQ� �7KLV �LQWHJUDWLYH �SDQ�FDQFHU �VWXG\ �RHUV �GHWDLOHG �LQIRUPDWLRQ �DERXW �WKH �JHQHV �DQG �PRGXOHV �DVVRFLDWHG �ZLWK �FKLOGKRRG �WXPRUV �DQG
SURYLGHV�D�GHHSHU�XQGHUVWDQGLQJ�RI�WKH�JHQHWLF�DUFKLWHFWXUH�RI�SHGLDWULF�FDQFHUV�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 &DPLOOH�(QJHO

���������$VVRFLDWLRQ�GH�PXWDWLRQ�GH�QRYR�GH�:+6&��h�XQ�SVHXGR�V\QGURPH�GH�6LOYHU�5XVVHOO���XQ�LPSRUWDQW�GLDJQRVWLF
GLymUHQWLHO

$XWHXUV��

&DPLOOH�(QJHO������(OLVH�%ULVFKRX[�%RXFKHU������$XU}OLH�&RPWH������*XLOODXPH�6PLWV������0DWKLOGH�1L]RQ������(PHOLQH�5R\������/LRQHO�9DQ�0DOGHUJHP
���

���&HQWUH�GH�J}Q}WLTXH�KXPDLQH��&+8�GH�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���6HUYLFH�GH�3}GLDWULH��&+8�GH�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�(UDVPH��%UX[HOOHV��%HOJLTXH
���6HUYLFH�GH�*}Q}WLTXH��1HFNHU��3DULV��)UDQFH
���6HUYLFH�GH�3}GLDWULH��1HFNHU��3DULV��)UDQFH

0RWV�FOHIV���:ROI�+LUVFKKRUQ�V\QGURPH�UHJLRQ��:+6&���IDLOXUH�WR�WKULYH��ODQJXDJH�GHOD\��IHHGLQJ�GL°FXOWLHV��6LOYHU�5XVVHOO�V\QGURPH

5mVXPm��

:ROI�+LUVFKKRUQ�V\QGURPH��:+6���®UVW�GHVFULEHG�LQ�������LV�D�ZHOO�NQRZQ��S���WHUPLQDO�PLFURGHOHWLRQ�V\QGURPH�WKDW�LQFOXGHV�GHYHORSPHQWDO�GHOD\
DQG�D�GLVWLQFWLYH��*UHHN�:DUULRU�+HOPHW��IDFLDO�DSSHDUDQFH��7KH�JHQH�V��WKDW�DFFRXQW�IRU�WKH�QHXURGHYHORSPHQWDO�FRPSRQHQW�LQ�:+6�FULWLFDO�UHJLRQ
LV ��DUH� �VWLOO �PDWWHU �WR �GHEDWH� �:+6&� �DQG �:+6&� �DUH �VWURQJ �FDQGLGDWHV� �5HFHQWO\� �D �VSHFL®F �SKHQRW\SH �DVVRFLDWHG �ZLWK �:+6&� �WUXQFDWLQJ
PXWDWLRQV�KDV�EHHQ�UHSRUWHG�LQ�D�VPDOO�QXPEHU�RI�SDWLHQWV��,W�LQFOXGHV�VHYHUH�SUH��DQG�SRVW�QDWDO�IDLOXUH�WR�WKULYH�DQG�DQ�HDWLQJ�GLVRUGHU��VLPLODU�LQ
PDQ\�UHVSHFWV�WR�ZKDW�LW�REVHUYHG�LQ�6LOYHU�5XVVHOO�V\QGURPH��DQG��LPSRUWDQWO\��DEVHQFH�:+6�G\VPRUSKLD��0LOG�LQWHOOHFWXDO�GLVDELOLW\��K\SRWRQLD�
PLFURFHSKDO\�DQG�D�PRGHUDWHO\�GLVWLQFWLYH�IDFLDO�DSSHDUDQFH��ZLWKRXW�HSLOHSV\�DUH�REVHUYHG��:H�UHSRUW�KHUH�DQ�DGGLWLRQDO�SDWLHQW�ZKR�KDG�D�KLVWRU\
RI�LQWUDXWHULQH�JURZWK�UHWDUGDWLRQ�DQG�IHHGLQJ�GL°FXOWLHV�IURP�ELUWK�ZLWK�JURZWK�GH®FLHQF\�UHTXLULQJ�JDVWURVWRPLD��6LOYHU�5XVVHOO�V\QGURPH�ZDV�®UVW
FRQVLGHUHG��KRZHYHU���S���PHWK\ODWLRQ�SUR®OH�ZDV�QRUPDO��DV�ZDV�DUUD\�&*+��,Q�DGGLWLRQ��ODQJXDJH�GHOD\�DQG�LPSDLUHG�VRFLDO�LQWHUDFWLRQV�ZHUH
QRWHG� �DORQJ �ZLWK �D �VPDOO �KHDG� �GHQWDO �DQRPDOLHV �DQG �PLFURJQDWKLD� �5DGLRORJLFDO �LQYHVWLJDWLRQV� �LQFOXGLQJ �FHUHEUDO �05,� �((*�DQG �VNHOHWDO
UDGLRJUDSKV� �ZHUH �QRUPDO� �0HQGHOLDQ �JHQHV �VHTXHQFLQJ �LGHQWL®HG �DQ �KHWHUR]\JRXV �GH �QRYR �F�����&!7 ��S�$UJ���� �:+6&� �PXWDWLRQ ��*� �6PLWV�
%UXVVHOV���,QWHUHVWLQJO\��WKH�SKHQRW\SH�RI�RXU�SDWLHQW�LV�YHU\�VLPLODU�WR�VHYHQ�SDWLHQWV�DPRQJ�WKH����SDWLHQWV�GHVFULEHG�VRIDU��:H�VXJJHVW�WKDW
:+6&� �PXWDWLRQV�FDXVH�D�V\QGURPH�FRPELQLQJ�LQWHOOHFWXDO�GLVDELOLW\� �DQ�HDWLQJ�GLVRUGHU�DQG�IDLOXUH�WR�WKULYH��WKDW�UHVHPEOHV�6LOYHU�5XVVHOO
V\QGURPH�

3LlFH�MRLQWH���:+6�OLNH�DEVWUDFW�GRF[
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+DVQD�+DPGDRXL

���������3UHPLlUHV�REVHUYDWLRQV�GH�GmOmWLRQ���T����T������h�SURSRV�GH���FDV�GH�&DVDEODQFD

$XWHXUV��

KDVQD�KDPGDRXL������)DWLPD�&KHJGDQL������RXPDLPD�%HQODUURXELD������QDELOD�FKHNKODEL������KLQG�'HKEL����

���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��IDFXOW}�GHV�VFLHQFHV�$LQ�&KRFN�XQLYHUVLW}�+DVVDQ�,,���&DVDEODQFD�
FDVDEODQFD��0DURF
�����)DFXOW}�GHV�6FLHQFHV�$LQ�&KRFN��&DVDEODQFD��0DURF
���ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH��&DVDEODQFD��+RSLWDO�FKHLNK�NKDOLID��FDVDEODQFD��0DURF
���KRSLWDO�FKHLNK�NKDOLID��FDVDEODQFD��XQLYHUVLWH�PRKDPHG���GHV�VFLHQFHV�GH�OD�VDQWH��FDVDEODQFD��0DURF
���ODERUDWRLUH�GH�JHQHWLTXH�PHGLFDOH�&+8�FDVDEODQFD��ODERUDWRLUH�GH�SDWKRORJLH�F\WRORJLH�PROHFXODLUH��IDFXOWH�GH�PHGHFLQH�GH�FDVDEODQFD�
XQLYHUVLWH�+DVVDQ�,,��FDVDEODQFD��0DURF

0RWV�FOHIV���V\QGURPH�GHO���T���FDU\RW\SH

5mVXPm��

,QWURGXFWLRQ��

/H�V\QGURPH�GX�FKURPRVRPH���T�HVW�XQ�WURXEOH�FKURPRVRPLTXH�UDUH�GDQV�OHTXHO�LO�\�D�XQH�G}O}WLRQ�G XQH�SDUWLH�GX�EUDV�ORQJ��T��GX�FKURPRVRPH
��� �REVHUYH �GDQV �� �QDLVVDQFH �VXU �������� �LO �HVW �FDUDFW}ULV} �SDU �OD �SHWLWH �WDLOOH� �O K\SRWRQLH� �OH �UHWDUG �PHQWDO� �XQH �G}®FLHQFH �DXGLWLYH� �OHV
PDOIRUPDWLRQV �GHV �PDLQV �HW �GHV �SLHGV�

0DWmULHO�HW�PmWKRGHV��

1RXV�UDSSRUWRQV���FDV����GX�ODERUDWRLUH�QDWLRQDO�GH�U}I}UHQFH�HW���GH�&+8�&DVDEODQFD��/H�FDU\RW\SH�FRQVWLWXWLRQQHO�D�}W}�U}DOLV}�v�SDUWLU�GH�VDQJ
S}ULSK}ULTXH�VHORQ�OD�WHFKQLTXH�VWDQGDUG�DYHF�5+*�EDQGLQJ�

5mVXOWDWV��

,O�V DJLW�GH���HQIDQWV�DGUHVVHV�SRXU���

�����������&DV�����8Q�JDU{RQ�xJ}�GH���DQV�HW���PRLV��GHUQLHU�G XQH�IUDWULH�GH����VDQV�QRWLRQ�GH�FRQVDQJXLQLW}�TXL�SU}VHQWH�XQH�G\VPRUSKLH��XQ�UHWDUG�GH
ODQJDJH��XQ�UHWDUG�SV\FKRPRWHXU��DYHF�GHV�SLHGV�SODWV��XQ�SDODLV�RJLYDO��HW�SOL�SDOPDLUH�XQLTXH�JDXFKH�

�6RQ�ELODQ�PRQWUH�XQ�H[DPHQ�25/�QRUPDO��XQH�WRPRGHQVLWRP}WULH�F}U}EUDOH�QRUPDOH�VDXI�OD�VLQXVLWH��XQH�}FKRJUDSKLH�DEGRPLQDOH�QRUPDOH��XQ
ELODQ�WK\UR�GLHQ��7���7���76+��QRUPDO�

/H�FDU\RW\SH�SU}VHQW�XQH�G}O}WLRQ�GX�EUDV�ORQJ�GX�FKURPRVRPH�������T�����OH�FDU\RW\SH�GHV�SDUHQWV�}WDLW�QRUPDO��

��� � � � � � � � �&DV�����8QH�®OOH�GH���DQV��SUHPLHU�HQIDQW�G XQ�PDULDJH�QRQ�FRQVDQJXLQ��DYHF�FRPPH�DQW}F}GHQW�XQH�OX[DWLRQ�FRQJ}QLWDOH�GHV�KDQFKHV
WUDLW}H�D�O xJH�GH����PRLV��/ H[DPHQ�FOLQLTXH�VLJQDOH�XQ�UHWDUG�GH�ODQJDJH��HW�XQH�G\VPRUSKLH�IDFLDOH�

/H�FDU\RW\SH�PRQWUH�XQH�G}O}WLRQ���T���GHO������T��TWHU����OH�FDU\RW\SH�GHV�SDUHQWV�Q D�SDV�}W}�U}DOLV}�

�����������&DV�����8QH�®OOH��xJ}H�GH����PRLV��LVVX�G XQ�PDULDJH�FRQVDQJXLQ��(OOH�SU}VHQWH�XQ�UHWDUG�VWDWXURSRQG}UDO�v���G}YLDWLRQV�VWDQGDUG��XQ�UHWDUG
GHV�DFTXLVLWLRQV�SV\FKRPRWULFHV�DYHF�XQ�V\QGURPH�SRO\PDOIRUPDWLI�RQ�QRWH�XQ�IDFL|V�G}IRUP}���K\SHUW}ORULVPH��QH]�DSODWL��RUHLOOHV�EDV�LPSODQW}V�
XQH�IHQWH�ODER�SDODWLQH�RS}U}H�LO�\�D���PRLV��XQH�FDUGLRSDWKLH�FRQJ}QLWDOH��XQH�DWURSKLH�FRUWLFDOH��XQH�}SLOHSVLH�V}Y|UH��Q\VWDJPXV�KRUL]RQWDO�DYHF
YLFH�GH�U}IUDFWLRQ�

6RQ�ELODQ�ELRORJLTXH�D�}W}�QRUPDO�DLQVL�TXH�OHV�ELODQV�K}SDWLTXHV�HW�U}QDX[�QRUPDX[��VHXO�OH�FDU\RW\SH�TXL�SU}VHQWH�XQH�G}O}WLRQ���T�����;<�GHO
���T�����

&RQFOXVLRQ��

/ }WXGH�FKURPRVRPLTXH�ORUV�GH�FHV�V\QGURPHV�HVW�LQGLVSHQVDEOH�SRXU�OH�GLDJQRVWLF�HW�OD�FDUDFW}ULVDWLRQ�GH�SOXVLHXUV�SDWKRORJLHV�



0$/$',(6�,00812/2*,48(6�(7
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2XP�NDOWRXP�$,7�%28-0,$

���������$VVRFLDWLRQ�GHV�JlQHV�JOXWDWKLRQ�6�WUDQVImUDVHV�DYHF�OD�SUmGLVSRVLWLRQ�h�OD�OHXFmPLH�P\mORqGH�DLJXo��/$0��FKH]�GHV
VXMHWV�0DURF

$XWHXUV��

2XP�NDOWRXP�$,7�%28-0,$������+LQG�'HKEL������+RVVDP�+LODO�HO�LGULVVL������0RXQD�/DPFKDKDE����

�����/DERUDWRU\�RI�&HOOXODU�DQG�0ROHFXODU�3DWKRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�3KDUPDF\�RI�&DVDEODQFD��8QLYHUVLW\�+DVVDQ�,,��&DVDEODQFD��0RURFFR�
&DVDEODQFD��0DURF
�����/DERUDWRU\�RI�&HOOXODU�DQG�0ROHFXODU�3DWKRORJ\��)DFXOW\�RI�0HGLFLQH�DQG�3KDUPDF\�RI�&DVDEODQFD��8QLYHUVLW\�+DVVDQ�,,��&DVDEODQFD��0DURF
�����'HSDUWPHQW�RI�2QFR�+HPDWRORJ\��,EQ�5RFKG�8QLYHUVLW\�+RVSLWDO��&DVDEODQFD��0RURFFR��&DVDEODQFD��0DURF

0RWV�FOHIV���*OXWDWKLRQV�6�WUDQVI}UDVHV��/HXF}PLH�P\}OR�GH�DLJX���SU}GLVSRVLWLRQ

5mVXPm��

,QWURGXFWLRQ���/D�OHXF}PLH�P\}OR�GH�DLJXg��HVW�XQH�PDODGLH�FRPSOH[H�HW�PXOWLIDFWRULHOOH�U}VXOWDQW�G
LQWHUDFWLRQV�HQWUH��GHV�IDFWHXUV�GH�ULVTXH�
J}Q}WLTXHV�HW��HQYLURQQHPHQWDX[��/ REMHFWLI�GH�QRWUH�}WXGH�}WDLW�G }YDOXHU�O LPSDFW�GHV�SRO\PRUSKLVPHV�GX�J|QH��JOXWDWKLRQ�6�WUDQVIfUDVH��*677��
*670��HW�*673���VXU�OD�VXVFHSWLELOLWf�d�OD�OHXFfPLH�DLJXg�P\fORhGH�GDQV�XQ�}FKDQWLOORQ�GH�OD�SRSXODWLRQ�0DURFDLQH��/HV�JOXWDWKLRQV�6�WUDQVI}UDVHV
�*67� �HQ]\PHV�GH �G}WR[LFDWLRQ � �SRO\PRUSKHV �LPSOLTX}HV �GDQV �OH �P}WDEROLVPH� �GH �QRPEUHXVHV �VXEVWDQFHV �SU}FDQF}URJ|QHV� �5}FHPPHQW�
�SOXVLHXUV�}WXGHV�RQW�PLV�HQ�}YLGHQFH�O
LPSOLFDWLRQ�GH�FHUWDLQV�YDULDQWV�DOO|OLTXHV�GH�OD�*67�GDQV�OH�G}YHORSSHPHQW�GH�SOXVLHXUV�PDODGLHV�VXUWRXW
OHV�FDQF}UHXVHV�

3DWLHQWV��HW�PcWKRGHV�� �1RWUH�fWXGH�FDV�WfPRLQ�D�SRUWf�VXU�����SDWLHQWV�DWWHLQWV�GH�/$0�HW�����WfPRLQV�VDLQV��/HV�SURnOV�JfQRW\SLTXHV�GH�OD
*677� �HW �*670� � �RQW � �fWf �GfWHUPLQfV �HQ �XWLOLVDQW �OD �WHFKQLTXH �GH �3&5 �PXOWLSOH[H �DYHF �FRPPH �FRQWUiOH �LQWHUQH �OH �JeQH �%&/�� �/D �3&5�5oS
�5HVWULFWLRQ�IUDJPHQW�ORQJ��D�fWf�XWLOLVfH�SRXU�LGHQWLnHU�OD�*673��

5mVXOWDWV��

�

1RV �UfVXOWDWV �RQW �PRQWUf �TXH �OH �JfQRW\SH �QXO �GH �*677� � �fWDLW �VLJQLnFDWLYHPHQW �DVVRFLf �DX �ULVTXH �GH �GfYHORSSHPHQW �GH � �OD �/$0 ��25� ������ �&,�
�����������""""� ����������&HSHQGDQW��DXFXQH�DVVRFLDWLRQ�VLJQL®FDWLYH�Q D�}W}�REVHUY}H�HQWUH�OH�J}QRW\SH�*670��QXO�HW�*673��HW�OH�ULVTXH�GH�/$0
�3�!��������8QH�DVVRFLDWLRQ�VWDWLVWLTXHPHQW�VLJQLnFDWLYH�D�fWf�UHWURXYfH�HQWUH��FHUWDLQHV�FRPELQDLVRQV��GHV�WURLV�SRO\PRUSKLVPHV�GX��JeQH�*67�HW
OH�ULVTXH�GH�GfYHORSSHPHQW�GH�OD�PDODGLH���������������������������������������������������������������������������������������

&RQFOXVLRQ���/HV�U}VXOWDWV�GH�QRWUH�}WXGH�VXJJ|UHQW�XQH�IRUWH�DVVRFLDWLRQ�HQWUH�OH�J}QRW\SH��QXO�GH�*677��HW�FHUWDLQHV�FRPELQDLVRQV�GHV�WURLV
�J|QHV���DYHF�OH�ULVTXH��GH�VXUYHQXH�GH�/$0�DX�0DURF



21&2*c1c7,48( +D\HW�'28,.

���������&DQFHU�GX�VHLQ�HW�UmVLVWDQFH�DX[�DQWKUDF\FOLQHV�

$XWHXUV��

$ELU�$UIDRXL���������+D\HW�'28,.���������$ULM�%(1�&+$$%(1������)HWKL�*8(0,5$������0DKHU�.KDUUDW����

���/DERUDWRLUH�GH�*}Q}WLTXH�+XPDLQH��/5��(6����)DFXOW}�GH�0}GHFLQH�GH�7XQLV��8QLYHUVLW}�7XQLV�(/�0DQDU��7XQLV��7XQLVLH
���6HUYLFH�GH�%LRORJLH�&OLQLTXH��,QVWLWXW�6DODK�$]DL]��7XQLV��7XQLVLH
���6HUYLFH�GH�%LRORJLH�&OLQLTXH��,QVWLWXW�6DODK�$]DL]��&DUWKDJH��7XQLVLH

0RWV�FOHIV���FDQFHU�GX�VHLQ��DQWKUDF\FOLQHV��S����PGP�

5mVXPm��

/ XVDJH�GH�OD�FKLPLRWK}UDSLH�GHPHXUH�XQH�DOWHUQDWLYH�TXDVL�V\VW}PDWLTXH�GDQV�OH�WUDLWHPHQW�GX�FDQFHU�GX�VHLQ��IDYRULVDQW�OD�EDLVVH�GX�WDX[�GH
PRUWDOLW}�GHV�SDWLHQWHV��& HVW�DLQVL�TXH�OHV�DQWKUDF\FOLQHV�VRQW�G XQ�JUDQG�DSSRUW�HQ�RQFRORJLH�P}GLFDOH��HQ�HHW�FHV�LQKLELWHXUV�GH�WRSRLVRP}UDVH
,,�VRQW�ODUJHPHQW�XWLOLV}V�GDQV�OHV�SURWRFROHV�GH�FKLPLRWK}UDSLH�DQWL�FDQF}UHXVH�JUxFH�QRWDPPHQW��v�OHXUV�SURSUL}W}V�SUR�DSRSWRWLTXHV��&HSHQGDQW�
FHUWDLQHV�SDWLHQWHV�VH�WURXYHQW�HQ�}FKHF�WK}UDSHXWLTXH��VXLWH�v�XQH�U}VLVWDQFH�DX[�DQWKUDF\FOLQHV��/ REMHFWLI�GH�QRWUH�}WXGH�HVW�G HVWLPHU�OD
SURSRUWLRQ�GH�IHPPHV�U}VLVWDQWHV�v�FH�W\SH�GH�FKLPLRWK}UDSLH�SXLV�GH�FKHUFKHU�OHV�FDXVHV�GH�FHWWH�U}VLVWDQFH�HQ�}WXGLDQW�SOXV�SDUWLFXOL|UHPHQW�OHV
613���$UJ�3UR�GX�J|QH�S���HW�613���7�$�GX�J|QH�PGP���1RWUH�}WXGH�D�SRUW}�VXU�����SDWLHQWHV�DWWHLQWHV�G XQ�FDQFHU�GX�VHLQ�GH�W\SH�FDUFLQRPH
FDQDODLUH�LQ®OWUDQW�WUDLW}HV�SDU�FKLPLRWK}UDSLH�v�EDVH�G DQWKUDF\FOLQHV��/H�J}QRW\SDJH�GHV�SDWLHQWHV�D�}W}�HHFWX}�SDU�3&5�HQ�WHPSV�U}HO�EDV}H�VXU
OD�P}WKRGRORJLH�e�7DT0DQ�l��/HV�IU}TXHQFHV�J}QRW\SLTXHV�HW�DOO|OLTXHV�REWHQXHV�RQW�}W}�DQDO\V}HV�SDU�WHVW�GH�&KL��DX�VHXLO�GH�����1RV�U}VXOWDWV
RQW�PRQWU}�TXH�����GHV�SDWLHQWHV�SU}VHQWDLHQW�XQH�U}VLVWDQFH�v�OD�FKLPLRWK}UDSLH��Q ����HW�TXH�FHWWH�FKLPLRU}VLVWDQFH�G}SHQGDLW�GH�OD�WDLOOH
WXPRUDOH��GH�O HQYDKLVVHPHQW�JDQJOLRQQDLUH�HW�GH�OD�SU}VHQFH�GH�P}WDVWDVHV�v�GLVWDQFH��S��������SDU�FRQWUH�HOOH�QH�VHUDLW�SDV�DVVRFL}H�DX[
SRO\PRUSKLVPHV�613��$UJ�3UR�GX�J|QH�S���HW�613���7�$�GX�J|QH�PGP��
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$PDO�*8(60,

���������&DUDFWmULVDWLRQ�JmQmWLTXH�GX�GLDElWH�02'<�GDQV�XQH�SRSXODWLRQ�WXQLVLHQQH�SDU�OD�QRXYHOOH�DSSURFKH�1*6

$XWHXUV��

DPDO�*XHVPL������5RVD�0DUWLQH]������$QD�%HODQ�GH�+R]������VDEULQH�RXHVODWL������UDKPD�PDKMRXE������PDQHO�]RXDRXL������0DOHN�'DEERXVVL������&KDLPD
.DVVPL������(PQD�+DZHW������,QHV�.DPPRXQ������/XLV�&DVWD�R������DPLQD�ELEL����

���ODERUDWRLUH�GH�ELRORJLH�FOLQLTXH��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH�GH�7XQLV��WXQLV��7XQLVLH
�����,QVWLWXW�GH�UHFKHUFKH�HQ�VDQW}�%LRFUXFHV�%L]NDLD���&,%(5'(0��%LOEDR��(VSDJQH
���/DERUDWRLUH�GH�ELRORJLH�FOLQLTXH��,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH�GH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�G HQGRFULQRORJLH�HW�GH�GLDE}WRORJLH���,QVWLWXW�1DWLRQDO�GH�1XWULWLRQ�HW�GH�7HFKQRORJLH�$OLPHQWDLUH�GH�7XQLV��7XQLV��7XQLVLH
���ODERUDWRLUH�GH�ELRORJLH�FOLQLTXH��LQVWLWXW�GH�QXWULWLRQ�GH�WXQLV��WXQLV��7XQLVLH

0RWV�FOHIV���'LDE|WHV�PRQRJ}QLTXHV��GLDE|WH�02'<��GLDJQRVWLF��1*6�

5mVXPm��

,QWURGXFWLRQ���/H�GLDE|WH�GH�W\SH�02'<��PDWXULW\�RQVHW�GLDEHWHV�RI�WKH�\RXQJ��HVW�FODVV}�SDUPL�OHV�GLDE|WHV�PRQRJ}QLTXHV�TXL�FRQVWLWXHQW�XQ
JURXSH�G
DHFWLRQV�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��,O�HVW�FDUDFW}ULV}�SDU�XQH�K}W}URJ}Q}LW}�J}Q}WLTXH�HW�FOLQLTXH�LPSRUWDQWH��/HV�FULW|UHV
GH�GLDJQRVWLF�SRXU�XQ�02'<�VRQW���XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�DYHF���v���J}Q}UDWLRQV�DWWHLQWHV��XQ�GLDE|WH�DSSDUDLVVDQW�DYDQW�O xJH
GH�������DQV�HW�XQH�RULJLQH�PRQRJ}QLTXH�HQWUD�QDQW�XQH�G\VIRQFWLRQ�GH�OD�FHOOXOH�EHWD�

/H�GLDJQRVWLF�GX�02'<�UHSRVH�HVVHQWLHOOHPHQW�VXU�O DQDO\VH�PRO}FXODLUH�SHUPHWWDQW��SDU�DLOOHXUV��OH�VRXV�W\SDJH��$FWXHOOHPHQW�����J|QHV�LPSOLTX}V
GDQV�O DSSDULWLRQ�GH�FHWWH�PDODGLH�RQW�}W}�LGHQWL®}V��,OV�RQW�SHUPLV��GH�FODVVHU�OHV�02'<�HQ�GL}UHQWV�VRXV�JURXSHV��(Q�7XQLVLH��SHX�G }WXGHV�VH
VRQW�LQW}UHVV}HV�v�FH�W\SH�GH�GLDE|WH�

/ REMHFWLI�GH�QRWUH�}WXGH�}WDLW�OD�UHFKHUFKH�GH�PXWDWLRQV�DVVRFL}HV�DX�02'<�GDQV�XQ�JURXSH�GH�SDWLHQWV�7XQLVLHQV�

3DWLHQWV�HW�0mWKRGHV������SDWLHQWV�D\DQW�XQH�KLVWRLUH�FOLQLTXH�}YRFDWULFH�GH�02'<�RQW�}W}�DQDO\V}V�SDU�OD�P}WKRGH�1*6�VXU�DQDO\VHXU��,RQ
7RUUHQ�3*0�HW��,RQ�6����/ DSSURFKH�1*6�UHSRVH�VXU�WURLV��}WDSHV��OD��SUHPL|UH�HVW�XQH�}WDSH�G HQULFKLVVHPHQW�RX�GH�SU}SDUDWLRQ�G XQH�OLEUDLULH
SDU�3&5�PXOWLSOH[�GHV����J|QHV�G LQW}U~W��+1)�$��*&.��+1)�$��3';���+1)�%��1(852'���./)����3$;���,16��%/.��$%&&��HW��.&1-����VXLYLH�G XQH
TXDQWL®FDWLRQ �GHV �IUDJPHQWV �DPSOL®}V �SDU �3&5�TXDQWLWDWLYH� �/D ��|PH �}WDSH�FRQVLVWH �DX �V}TXHQ{DJH�SURSUHPHQW �GLW� �(Q®Q� �OD ��}PH �}WDSH�GH �EDVH�
FDOOLQJ�FRUUHVSRQG�v�OD�WUDQVIRUPDWLRQ�GHV�GRQQ}HV�EUXWHV�HQ�GRQQ}HV�GH�V}TXHQFHV����

5mVXOWDWV �� �$SU|V �DQDO\VH �ELRLQIRUPDWLTXH� �GHX[ �PXWDWLRQV �HW �XQ �SRO\PRUSKLVPH �RQW �}W} �LGHQWL®}V �FKH] �OHV ��� �SDWLHQWV� �/D �SUHPL|UH �PXWDWLRQ
S�$OD���7KU�D�}W}�LGHQWL®}H�DX��QLYHDX�GX�J|QH�+1)�$�FKH]�XQ�SDWLHQW�xJ}�GH����DQV��&HWWH�PXWDWLRQ�UHVSRQVDEOH�GH�02'<��HVW�G}Mv�G}FULWH�GDQV
OD�EDQTXH�GH�GRQQ}HV�+*0'��7KH�+XPDQ�*HQH�0XWDWLRQ�'DWDEDVH���3DU�DLOOHXUV��OD��|PH�PXWDWLRQ�S�*OQ���7HU�D�}W}�LGHQWL®}H�DX�QLYHDX�GX�J|QH
+1)�$�FKH]�XQ�DXWUH�SDWLHQW�GH����DQV��' DSU|V�OH�+*0'��FHWWH�PXWDWLRQ�HVW�UHVSRQVDEOH�GH�02'<���/H�YDULDQW�S�,OH���9DO��DX�QLYHDX�GX�J|QH
+1)�$��D�}W}�LGHQWL®}�FKH]���SDWLHQWV��&H�YDULDQW�HVW�G}Mv�G}FULW��G DSU|V�+*0'��FRPPH�XQ�SRO\PRUSKLVPH�DVVRFL}�DX�'7,,�

&RQFOXVLRQ���&RQWUDLUHPHQW�DX[�GRQQ}HV�GH�OD�OLWW}UDWXUH�UDSSRUWDQW�OHV�02'<���HW���FRPPH�}WDQW�OHV�SOXV�IU}TXHQWV�GDQV�OHV�SRSXODWLRQV
FDXFDVLHQQHV��QRV�U}VXOWDWV�QH�UH¯|WHQW�SDV�v�O KHXUH�DFWXHOOH�FHWWH�GLVWULEXWLRQ�HW�LQFLWHQW�v�OD�UHFKHUFKH�GH�J|QHV�FDQGLGDWV�SRXYDQW�H[SOLTXHU�OHV
IRUPHV�GH�02'<�GDQV�OD�SRSXODWLRQ�7XQLVLHQQH��/ DSSURFKH�1*6�VH�SU~WH�SDUIDLWHPHQW�v�FH�W\SH�GH�GLDJQRVWLF�HW�SHUPHWWUDLW�G RSWLPLVHU�OH
GLDJQRVWLF�GHV�SDWLHQWV�D\DQW�XQ�02'<��VRXYHQW�FODVV}V��v�WRUW��FRPPH�GLDE|WH�GH�W\SH���RX����(OOH�IRXUQLUD�DLQVL�XQH�SULVH�HQ�FKDUJH�DG}TXDWH�DX
SDWLHQW�HW�DXUD�SRXU�FRQV}TXHQFH�XQH�U}GXFWLRQ�GX�FR�W�GX�WUDLWHPHQW�WRXW�HQ�}YLWDQW��DX�PD[LPXP�OHV�FRPSOLFDWLRQV�G}J}Q}UDWLYHV�

�
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-gUjPH�%28/,*$1'

���������$�SURSRV�GxXQ�FDV�GxLQVHQVLELOLWm�SDUWLHOOH�DX[�DQGURJlQHV�UmVROX�SDU�VmTXHQkDJH�QRXYHOOH�JmQmUDWLRQ���c�3UHQH]�JDUGH
DX[�PRVDqTXHV�f

$XWHXUV��

/LOLD�/$''$'$������6\OYLH�%($8'2,1������$OH[LV�352867������%UXQR�)5$1&28���������$QQH�*8,2&+21�0$17(/���������-DFTXHV�<281*���������-}U�PH
%28/,*$1'���������&ODLUH�%289$77,(5����

���3ODWHIRUPH�G
H[SHUWLVH�PDODGLHV�UDUHV�3DULV�6XG��$3+3���+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH
���6HUYLFH�GH�&KLUXUJLH�3}GLDWULTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3���3$5,6��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH��3KDUPDFRJ}Q}WLTXH��+RUPRQRORJLH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3��/H�.UHPOLQ�%LF~WUH���+�SLWDX[
8QLYHUVLWDLUHV�3DULV�6XG���/(�.5(0/,1�%,&(75(��)UDQFH
���805�6������,QVHUP�HW�)DFXOW}�GH�0}GHFLQH�8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��/H�.UHPOLQ�%LF~WUH���)DFXOW}�GH�0}GHFLQH�3DULV�6XG���/(�.5(0/,1
%,&(75(��)UDQFH
���6HUYLFH�G (QGRFULQRORJLH�HW�GHV�0DODGLHV�GH�OD�5HSURGXFWLRQ��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3��/H�.UHPOLQ�%LF~WUH��+�SLWDX[�8QLYHUVLWDLUHV
3DULV�6XG���/(�.5(0/,1�%,&(75(��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�3}GLDWULTXH��+�SLWDX[�8QLYHUVLWDLUHV�3DULV�6XG��$3+3���/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���*}Q}WLTXH�0RO}FXODLUH��1*6��$5��0RVD�TXH��,QVHQVLELOLW}�SDUWLHOOH��(UUDQFH�'LDJQRVWLTXH�

5mVXPm��

&RQWH[WH��6RUWLH�GH�O HUUDQFH�GLDJQRVWLTXH�SRXU�XQ�SDWLHQW�GH����DQV�VXVSHFW�G LQVHQVLELOLW}�SDUWLHOOH�DX[�DQGURJ|QHV��$QDO\VH�SDU�1*6�G XQH�ODUJH
FRKRUWH�GH�SDWLHQWV�DWWHLQWV�G DQRPDOLHV�GH�OD�GL}UHQFLDWLRQ�VH[XHOOH��$QDO\VH�SDU�1*6�FKH]�����SDWLHQWV�HQWUH������HW�������

3UmVHQWDWLRQ �FOLQLTXH �GX �SDWLHQW� �1} �DYHF �GHV �RUJDQHV �J}QLWDX[ �DW\SLTXHV� �ERXUJHRQ ��� �PP� �RUL®FH �XULQDLUH �XQLTXH �v �VD �EDVH� �ERXUUHOHWV
K\SRSODVLTXHV�HW�OLVVHV��SDV�GH�JRQDGH�SDOS}H��3DUHQWV�RULJLQDLUHV�GX�P~PH�YLOODJH�GX�1LJHU��&DU\RW\SH����;<��7HVWRVW}URQH��$0+��)6+�HW�/+
QRUPDX[�SHQGDQW�OD�PLQLSXEHUW}��3DV�GH�G}ULY}V�0�OO}ULHQV�v�O }FKRJUDSKLH��$QDO\VHV�GHV�J|QHV�$5�HW�65'�$��HQ������U}DOLV}HV�SDU�6}TXHQ{DJH
6DQJHU�UHQGXHV�QRUPDOHV��/H�SDWLHQW�HVW�UHVW}�VDQV�GLDJQRVWLF�SHQGDQW�SOXV�GH����DQV��$SSDULWLRQ�G XQH�J\Q}FRPDVWLH�v�OD�SXEHUW}�

0mWKRGHV� �6}TXHQ{DJH �GH �QRXYHOOH �J}Q}UDWLRQ ��1*6� �H[RPH �GH �FLEO} ��� �J|QHV� �DVVRFL} �v �XQ �QRXYHO �RXWLO �ELRLQIRUPDWLTXH �SHUPHWWDQW
O
}WDEOLVVHPHQW�DFF}O}U}�GH�UHODWLRQV�J}QRW\SH�SK}QRW\SH��3\WKLH9DU���&ODVVHPHQW�GHV�YDULDQWV�VHORQ�OHV�UHFRPPDQGDWLRQV�$&0*�����

5mVXOWDWV��/ DQDO\VH�1*6�D�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�XQH�PXWDWLRQ�IDX[�VHQV��6HU���,OH��SUREDEOHPHQW�SDWKRJ|QH��FODVVH����GX�J|QH�$5
�10B�����������/D�U}SDUWLWLRQ�GHV�DOO|OHV�LGHQWL®}HV�SDU�1*6�����DOO|OHV�PXW}V�YV����DOO|OHV�VDXYDJHV��VXJJ|UH�XQ�SUR®O�HQ�PRVD�TXH�DORUV�TXH�OHV
DXWUHV�YDULDQWV�VXU�O ;�VRQW�K}PL]\JRWHV��/ DQDO\VH�GH�OD�FRXYHUWXUH�FRQ®UPH�OH�UDWLR�;<�HW�YDOLGH�OH�FDU\RW\SH����;<�

&RQFOXVLRQ��5}VROXWLRQ�SDU�1*6�G XQ�GRVVLHU�GH�U}VLVWDQFH�SDUWLHOOH�DX[�DQGURJ|QHV�FKH]�XQ�SDWLHQW�3$,6�GDQV�O HUUDQFH�GLDJQRVWLTXH�GHSXLV�SOXV
GH����DQV��&HV�U}VXOWDWV�FRQ®UPHQW�HQFRUH�OD�VXS}ULRULW}�GX�1*6�6DQJHU�WRXW�HQ�VRXOLJQDQW�O LPSRUWDQFH�GH�UHFKHUFKHU�OHV�PRVD�TXHV�
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���������8WLOLVDWLRQ�FRPSDWLVVDQWH�G
HYHUROLPXV�GDQV�OH�WUDLWHPHQW�GxXQH�mSLOHSVLH�UmIUDFWDLUH�VHFRQGDLUH�h�XQH�PXWDWLRQ�HQ
PRVDqTXH�GH�P7RU

$XWHXUV��

1DZDOH�+$'28,5,������9HURQLTXH�'DUPHQF\������/DXUHQW�*8,%$8'������DOH[LV�$U]LPDQRJORX������$UWKXU�6RUOLQ������9LUJLQLH�&DUPLJQDF������-HDQ�
%DSWLVWH�5LYL|UH������&DUROLQH�5DFLQH������)U}G}ULF�+XHW������0D[LPH�/XX������0DUF�%DUGRX������3LHUUH�9DEUHV������/DXUHQFH�)DLYUH�����

���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O ,QWHUU}JLRQ�(VW��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�1HXURSK\VLRORJLH�&OLQLTXH��+�SLWDO�G (QIDQWV��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���5DGLRORJLH�3}GLDWULTXH��+�SLWDO�)HPPH�0|UH�(QIDQW��+)0(���&+8�%URQ�)UDQFH��O\RQ��)UDQFH
���6HUYLFH�G
}SLOHSWRORJLH�FOLQLTXH��GHV�WURXEOHV�GX�VRPPHLO�HW�GH�QHXURORJLH�IRQFWLRQQHOOH�GH�O
HQIDQW��+&/���*+�(VW��+�SLWDO�)HPPH�0|UH�(QIDQW�
%URQ��/\RQ��)UDQFH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O ,QWHUU}JLRQ�(VW�HW�*}Q}WLTXH�GHV
$QRPDOLHV�GX�'}YHORSSHPHQW��805������8QLYHUVLW}�GH�%RXUJRJQH���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��805������8QLYHUVLW}�GH�%RXUJRJQH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��805������8QLYHUVLW}�GH�%RXUJRJQH�HW�)}G}UDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0}GHFLQH�7UDQVODWLRQQHOOH
HW�$QRPDOLHV�GX�'}YHORSSHPHQW��75$16/$'���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�G ,QYHVWLJDWLRQ�&OLQLTXH�3OXULWK}PDWLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
���*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��805������8QLYHUVLW}�GH�%RXUJRJQH��)}G}UDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0}GHFLQH�7UDQVODWLRQQHOOH
HW�$QRPDOLHV�GX�'}YHORSSHPHQW��75$16/$'��HW�&HQWUH�GH�5}I}UHQFH�GHV�PDODGLHV�UDUHV�GH�OD�SHDX�HW�GHV�PXTXHXVHV�G RULJLQH�J}Q}WLTXH
�0$*(&���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�GH�O ,QWHUU}JLRQ�(VW��*}Q}WLTXH�GHV
$QRPDOLHV�GX�'}YHORSSHPHQW��805������8QLYHUVLW}�GH�%RXUJRJQH�HW�)}G}UDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0}GHFLQH�7UDQVODWLRQQHOOH�HW�$QRPDOLHV�GX
'}YHORSSHPHQW��75$16/$'���&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���0725��PXWDWLRQ�P725�HQ�PRVD�TXH��HYHUROLPXV��}SLOHSVLH��WUDLWHPHQW�GDQV�OHV�PDODGLHV�UDUHV

5mVXPm��

,QWURGXFWLRQ���/H�J|QH�0725�FRGH�SRXU�OD�FLEOH�IRQFWLRQQHOOH�GH�OD�UDSDP\FLQH��P725���XQ�FRPSRVDQW�FHQWUDO�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�3,�.�$.7�
P725��&H�J|QH�D�SX�~WUH�DVVRFL}�v�GLYHUV�SK}QRW\SHV�QHXURFXWDQ}V�VXLYDQW�OH�WLVVX�SRUWHXU�G XQH�YDULDWLRQ�HQ�PRVD�TXH��

0DWmULHO�HW�PmWKRGHV���1RXV�UDSSRUWRQV�LFL�OH�FDV�G
XQH�SDWLHQWH�GH����DQV�SU}VHQWDQW�XQH�+\SRP}ODQRVH�G
,WR��+,��DYHF�K}PLK\SHUWURSKLH
FRUSRUHOOH��K}PLP}JDOHQF}SKDOLH��PDOYR\DQFH�HW�PDODGLH�}SLOHSWLTXH�U}IUDFWDLUH�}YROXWLYH��D\DQW�PHQ}�v�OD�PLVH�HQ�}YLGHQFH�G
XQH�PXWDWLRQ�HQ
PRVD�TXH�GX�J|QH�0725�S�*OX����/\V��SDU�V}TXHQ{DJH�GH�O H[RPH�HQ�SURIRQGHXU�VXU�ELRSVLH�FXWDQ}H�HQ�]RQH�DWWHLQWH�GDQV�����GHV�FHOOXOHV
DQDO\V}HV��/
DQDO\VH�GHV�®EUREODVWHV�GHUPLTXHV�DYDLW�PRQWU}�XQH�VXUDFWLYDWLRQ�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�P725��'HYDQW�XQH�DJJUDYDWLRQ�GH�VRQ
HSLOHSVLH�HW�OD�SU}VHQFH�G XQH�U}JUHVVLRQ�GHV�DFTXLVLWLRQV��XQ�WUDLWHPHQW�FRPSDVVLRQQHOOH�SDU�HYHUROLPXV�D�}W}�SURSRV}�DSU|V�YDOLGDWLRQ�SDU�OH
FRPLW}�G }WKLTXH�GH�O }WDEOLVVHPHQW��/H�WUDLWHPHQW�D�}W}�LQVWDXU}�v�XQH�GRVH�LQLWLDOH�GH���PJ�MRXU�SXLV�DXJPHQW}�SURJUHVVLYHPHQW�SRXU�DWWHLQGUH
�����PJ�MRXU��8Q�VXLYL�U}JXOLHU�D�}W}�HHFWX}�WRXW�DX�ORQJ�GH�OD�SULVH�G HYHUROLPXV��DVVRFLDQW�XQH�}YDOXDWLRQ�GH�OD�WRO}UDQFH�FOLQLTXH�SDU�XQ�VXLYL
QHXURS}GLDWULTXH��XQH�VXUYHLOODQFH�GHV�GRVDJHV�VDQJXLQV�G HYHUROLPXV��HW�XQH�}YDOXDWLRQ�GH�O H°FDFLW}�WK}UDSHXWLTXH�SDU�((*�GH���K�HW�}YDOXDWLRQ
QHXURSV\FKRORJLTXH�DYHF�OHV�}FKHOOHV�GH�7UHPEOD\�HW�1LVRQJHU��8QH�}YDOXDWLRQ�GH�OD�TXDOLW}�GH�YLH�D�}W}�PHQ}H�DYHF�O }FKHOOH�8642/&(�

5mVXOWDWV���0DOJU}���PRLV�GH�WUDLWHPHQW�HW�GHV�FLEOHV�GH�GRVDJHV�VDQJXLQV�G HYHUROLPXV�DWWHLQWHV��DXFXQH�H°FDFLW}�FOLQLTXH�Q D�}W}�REVHUY}H��DYHF
XQH�DEVHQFH�GH�GLPLQXWLRQ�GH�OD�IU}TXHQFH�GHV�FULVHV������FULVHV�PRLV�HW�����FULVHV�PRLV�UHVSHFWLYHPHQW�DYDQW�HW�DSU|V���PRLV�GH�WUDLWHPHQW���XQH
QRQ�PRGL®FDWLRQ �GX �WUDF} �((* �HQ �SHU �HW �SRVW �S}ULRGH �WK}UDSHXWLTXH �SDU �UDSSRUW �DX[ �((* �SU}�HYHUROLPXV� �XQH �G}JUDGDWLRQ �GX �IRQFWLRQQHPHQW
FRJQLWLI�JOREDO��VFRUH�GH�7UHPEOD\�GH���������HW�GH���������UHVSHFWLYHPHQW�DYDQW�HW�DSU|V���PRLV�GH�WUDLWHPHQW��HW�XQH�VWDELOLW}�GH�OD�TXDOLW}�GH
YLH��8QH�,50�F}U}EUDOH�SRVW�WUDLWHPHQW�HYHUROLPXV�D�}W}�U}DOLV}H��PRQWUDQW�XQH�SRVVLEOH�G\VSODVLH�FRUWLFDOH�IURQWDOH�TXL�Q DYDLW�SDV�}W}�UHWHQXH�ORUV
GH�O ,50�F}U}EUDOH�DQW}ULHXUH�

&RQFOXVLRQ �� �/H �WUDLWHPHQW �SDU �HYHUROLPXV �Q D �SDV �DSSRUW} �GH �E}Q}®FH �FOLQLTXH �FKH] �FHWWH �SDWLHQWH� �/D �V}Y}ULW} �HW �O
}WDW �DYDQF} �GH �O
}SLOHSVLH
U}IUDFWDLUH �PDLV �DXVVL �OD �SU}VHQFH �G
XQH �SRVVLEOH �G\VSODVLH �FRUWLFDOH �SU}F}GHPPHQW �QRQ �GLDJQRVWLTX}H �SRXUUDLHQW �H[SOLTXHU �FHW �}FKHF
WK}UDSHXWLTXH�PDOJU}�XQ�ERQ�UDWLRQQHO�SK\VLRSDWKRORJLTXH��'
DXWUHV�}WXGHV�VRQW�Q}FHVVDLUHV�DYDQW�GH�WLUHU�GHV�FRQFOXVLRQV�IRUPHOOHV�

�

�
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���������gWXGH�FOLQLTXH�HW�JmQmWLTXH�GH�OxDXWLVPH�V\QGURPLTXH���h�SURSRV�GH�����FDV

$XWHXUV��

+}OD�6DVVL������+RXZH\GD�-LODQL������0HULHP�+DP]D������6\ULQH�+L]HP������<DVPLQD�(ODULEL������,PHQ�5HMHE������1HVULQH�%HQ�0DEURXN������'RPLQLTXH
9LGDXG������%HUJPDQQ�&DUVWHQ������&\ULQH�'ULVVL������-DPHO�&KHOO\������$KOHP�%HOKDGM������/DPLD�%HQ�-HPDD����

���VHUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��7XQLV��7XQLVLH
���6HUYLFH�GH�S}GRSV\FKLDWULH��+�SLWDO�0RQJL�6OLP��7XQLV��7XQLVLH
���6HUYLFH�GH�J}Q}WLTXH�HW�ELORJLH�PRO}FXODLUH��&+8�3DULV�&HQWUH�+�SLWDO�&RFKLQ��3DULV��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH�KXPDLQH��,QVWLWXW�%LRVFLHQWLD�SRXU�OH�GLDJQRVWLF�P}GLFDO��,QJHOKHLP�DP�5KHLQ��$OOHPDJQH
���6HUYLFH�GH�5DGLRORJLH��,QVWLWXW�GH�1HXURORJLH���7XQLV��7XQLVLH
���/DERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH��&+8�GH�6WUDVERXUJ���+�SLWDO�&LYLO��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���DXWLVPH��V\QGURPH��F\WRJ}Q}WLTXH��K\EULGDWLRQ�J}QRPLTXH�FRPSDUDWLYH��ELRORJLH�PRO}FXODLUH��V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ

5mVXPm��

,QWURGXFWLRQ��

/HV�WURXEOHV�GX�VSHFWUH�GH�O DXWLVPH��76$��VRQW�XQ�WURXEOH�QHXUR�G}YHORSSHPHQWDO�G}®QLV�VHORQ�OD��|PH}GLWLRQ�GX�0DQXHO�GLDJQRVWLTXH�HW�VWDWLVWLTXH
GHV�WURXEOHV�PHQWDX[��'60����GDQV�GHX[�GLPHQVLRQV�V\PSWRPDWLTXHV��OHV�G}®FLWV�SHUVLVWDQWV�GH�OD�FRPPXQLFDWLRQ�HW�GHV�LQWHUDFWLRQV�VRFLDOHV��OH
FDUDFW|UH�UHVWUHLQW�HW�U}S}WLWLI�GHV�FRPSRUWHPHQWV��GHV�LQW}U~WV�RX�GHV�DFWLYLW}V��2Q�GLVWLQJXH�e�76$�QRQ�V\QGURPLTXH�l�HW�e�76$�V\QGURPLTXH�l�TXL
DVVRFLH �GHV �VLJQHV �PRUSKRORJLTXHV �DLGDQW �v �O
LGHQWL®FDWLRQ�GH�V\QGURPHV�J}Q}WLTXHV� �&H�GHUQLHU �UHSU}VHQWH ����GHV �76$� �$ �QRWUH �FRQQDLVVDQFH�
O }WXGH�GHV�76$�V\QGURPLTXHV�Q D�SDV�}W}�U}DOLV}H�(Q�7XQLVLH�

/ REMHFWLI�GH�FH�WUDYDLO�}WDLW�GH�G}FULUH�OH�SUR®O�FOLQLTXH�HW�J}Q}WLTXH�GHV�76$�V\QGURPLTXHV��G }WDEOLU�OHXUV�GL}UHQWHV�}WLRORJLHV�HW�G HQ�G}GXLUH�XQ
DUEUH�G}FLVLRQQHO�

�0mWKRGHV��

1RXV�DYRQV�PHQ}�XQH�}WXGH�GHVFULSWLYH�VXU�GHV�SDWLHQWV�VXLYLV�SRXU�76$�V\QGURPLTXH�DX�VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV�GH
O +�SLWDO�0RQJL�6OLP��-DQYLHU��������G}FHPEUH�������

5mVXOWDWV��

1RXV�DYRQV�FROOLJ}�����SDWLHQWV�DYHF�XQ�xJH�PR\HQ�GH���DQV�HW�XQ�VH[H�UDWLR�GH�������/H�SULQFLSDO�PRWLI�GH�FRQVXOWDWLRQ�}WDLW�XQ�76$�DVVRFL}�v�XQH
G\VPRUSKLH �IDFLDOH ������� �/HV �FRPRUELGLW}V �}WDLHQW �U}SDUWLHV �DLQVL� �XQH �G}®FLHQFH �LQWHOOHFWXHOOH ��������� �XQH �}SLOHSVLH �������� �HW �XQH �DQRPDOLH
F}U}EUDOH��������/ }WXGH�J}Q}WLTXH�D�FRQ®UP}�OH�GLDJQRVWLF�FKH]����SDWLHQWV��/H�FDU\RW\SH�VWDQGDUG�D�U}Y}O}�XQH�G}O}WLRQ�WHUPLQDOH�GX�EUDV�ORQJ
GX�FKURPRVRPH�����/ }WXGH�SDU�F\WRJ}Q}WLTXH�PRO}FXODLUH�FKH]����SDWLHQWV�D�WURXY}���DQRPDOLHV�GRQW���FDV�GH�G}O}WLRQ��T������HW���FDV�GH
G}O}WLRQ���T����/ }WXGH�PRO}FXODLUH�D�FRQFOX�v���FDV�GH�V\QGURPH�GH�O ;�IUDJLOH����FDV�GH�V\QGURPH�GH�3UDGHU�:LOOL��XQ�FDV�GH�V\QGURPH�GH�6PLWK�
/HPOL�2SLW]� �XQ �FDV �GH �V\QGURPH �GH �5HWW� �XQ �FDV �GH �V\QGURPH �GH �%DUGHW�%LHGO� �XQ �FDV �IDPLOLDO �GH �V\QGURPH �GH �&RKHQ �HW �XQ �FDV �GH
QHXUR®EURPDWRVH�GH�W\SH����(Q�FDV�GH�QRQ�GLVSRQLELOLW}�G DQDO\VH�J}Q}WLTXH��O }WXGH�FOLQLTXH�D�UHWHQX����FDV�U}SRQGDQW�v�XQ�V\QGURPH�SDUWLFXOLHU�

�&RQFOXVLRQ��

/HV�GL}UHQWHV�WHFKQLTXHV�GH�J}Q}WLTXH�QRXV�RQW�SHUPLV�GH�UHWHQLU�XQ�GLDJQRVWLF�J}Q}WLTXH�GDQV������GHV�FDV��FDUDFW}ULVDQW�OH�VSHFWUH�J}Q}WLTXH
GHV�76$�V\QGURPLTXHV��/ LGHQWL®FDWLRQ�GH�FHV�V\QGURPHV�D�SHUPLV�XQH�SULVH�HQ�FKDUJH�DGDSW}H�HW�XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�



6<1'520(6�0$/)250$7,)6 VDUD�FDEHW

���������'LDJQRVWLF�DQWmQDWDO�DX�GHX[LlPH�WULPHVWUH�GxXQ�V\QGURPH�SRO\PDOIRUPDWLI�VmYlUH�OLm�h�XQ�YDULDQW�WURQTXDQW�GH
75$33&��

$XWHXUV��

6DUD�&DEHW������0RQD�0DVVRXG������%}DWULFH�1DGDXG������$XGUH\�/DEDOPH������'DPLHQ�6DQODYLOOH���������/DXUHQW�*XLEDXG���������*DHWDQ�/HVFD��������
$XGUH\�3XWRX[�������

���6HUYLFH�G ,PDJHULH�S}GLDWULTXH�HW�I�WDOH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���&HQWUH�3OXULGLVFLSOLQDLUH�GH�'LDJQRVWLF�3U}QDWDO��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�G $QDWRPLH�HW�&\WRORJLH�3DWKRORJLTXHV��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���}TXLSH�*(1'(9��&51/��,16(50�8������&156�805�������8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����/\RQ��)UDQFH
���&HQWUH�GH�FRPS}WHQFH�GHV�PDOIRUPDWLRQV�YDVFXODLUHV�VXSHU®FLHOOHV��®OL|UH�)$9$�0XOWL�HW�&HQWUH�SOXULGLVFLSOLQDLUH�GH�GLDJQRVWLF�SU}QDWDO��+RVSLFHV
&LYLOV�GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ��V\QGURPH�SRO\PDOIRUPDWLI��75$33&����PDOIRUPDWLRQV�F}U}EUDOHV��LPDJHULH�DQW}QDWDOH

5mVXPm��

/H�FRPSOH[H�SURWhLTXH�75$33��TXL�MRXH�XQ�UkOH�FHQWUDO�GDQV�OH�WUDQVSRUW�YhVLFXODLUH�LQWUDFHOOXODLUH��HVW
FRPSRVh�GH�GLIIhUHQWHV�VRXV�XQLWhV�SDUPL�OHVTXHOOHV �75$33&��� �UhFHPPHQW�LPSOLTXhH�HQ�SDWKRORJLH
KXPDLQH��&pHVW�HQ������TXH�0LOHY�HW�DO��RQW�UDSSRUWh�SRXU�OD�SUHPLgUH�IRLV�WURLV�YDULDQWV�SDWKRJgQHV�GH
75$33&�� �FKH] �GHV �HQIDQWV �LVVXV �GH �GHX[ �IDPLOOHV �GLIIhUHQWHV �SUhVHQWDQW �XQH �HQFhSKDORSDWKLH
SURJUHVVLYH �VhYgUH �D\DQW �GhEXWh �GDQV �OpHQIDQFH� �DYHF �PLFURFhSKDOLH �HW �VSDVWLFLWh �PDUTXhH �VDQV
PDOIRUPDWLRQ�DVVRFLhH��$XFXQH�DXWUH�GHVFULSWLRQ�GH�YDULDQW�SDWKRJgQH�GH�75$33&���QpD�hWh�SXEOLhH�d�FH
MRXU�

1RXV�UDSSRUWRQV�XQ�QRXYHDX�YDULDQW�WURQTXDQW�KRPR]\JRWH�GH�75$33&���FKH]�XQ�InWXV�GH����6$�LVVX
GpXQH�XQLRQ�FRQVDQJXLQH�SUhVHQWDQW�XQ�V\QGURPH�SRO\PDOIRUPDWLI�HW�GhFULYRQV�SRXU�OD�SUHPLgUH�IRLV�OHV
DQRPDOLHV�DQWhQDWDOHV�DVVRFLhHV��/phFKRJUDSKLH�UhDOLVhH�DX�GHX[LgPH�WULPHVWUH�GH�JURVVHVVH�D�PLV�HQ
hYLGHQFH�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XWhULQ��XQ�LPPRELOLVPH�InWDO��XQH�KHUQLH�GLDSKUDJPDWLTXH�HW�GHV
PDOIRUPDWLRQV �FhUhEUDOHV �SDUPL �OHVTXHOOHV �XQH �DWUhVLH �GH �OpDTXHGXF �GH �6\OYLXV� �XQH �K\SRSODVLH
FhUhEHOOHXVH�HW�XQH�PLFURFhSKDOLH��&HV�GRQQhHV�RQW�hWh�FRQILUPhHV�SDU�OpH[DPHQ�IRHWRSDWKRORJLTXH�TXL�D
UhYhOh �XQ �G\VPRUSKLH �IDFLDOH �HW �XQH �K\SRSODVLH �H[WUiPH �GHV �IDLVFHDX[ �S\UDPLGDX[ �H[SOLTXDQW
OpLPPRELOLVPH�InWDO��'HV�DQRPDOLHV�GHV�H[WUhPLWhV�RQW�hJDOHPHQW�hWh�PLVHV�HQ�hYLGHQFH�SDU�OpH[SORUDWLRQ
UDGLRJUDSKLTXH� �/H �GLDJQRVWLF �JhQhWLTXH �D �hWh �IDLW �SDU �VhTXHQfDJH �GpH[RPH�HW �D �UhYhOh �OH �YDULDQW
WURQTXDQW�S��3KH���&\VIV����GDQV�OpH[RQ���GH�75$33&���d�OphWDW�KRPR]\JRWH�

1RWUH�WUDYDLO�hODUJLW�GRQF�OH�VSHFWUH�SKhQRW\SLTXH�GHV�YDULDQWV�SDWKRJgQHV�GH�75$33&���HQ�GhFULYDQW�
SRXU�OD�SUHPLgUH�IRLV��OHV�GRQQhHV�DQWhQDWDOHV�GH�OD�IRUPH�FOLQLTXH�OD�SOXV�VhYgUH�GX�VSHFWUH�

3LlFH�MRLQWH���$VVLVHV�GH�*}Q}WLTXH�����B75$33&��B/\RQ�GRF[



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

)UDQFN�3(//(6725

���������&KURPRDQDJHQHVLV��VSmFLDWLRQ�HW�mYROXWLRQ

$XWHXUV��

)UDQFN�3HOOHVWRU������9LQFHQW�*DWLQRLV����

���*}Q}WLTXH�&KURPRVRPLTXH��&+8�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���&KURPRDQDJHQHVLV��FKURPRWKULSVLV��FKURPRDQDV\QWKHVLV��VS}FLDWLRQ��}YROXWLRQ��PRG|OH�SRQFWXDOLVWH�

5mVXPm��

/H�GRPDLQH�GH�OD�&\WRJ}Q}WLTXH�WXPRUDOH�HW�FRQVWLWXWLRQQHOOH�D�}W}�ERXOHYHUV}�SDU�OD�PLVH�HQ�}YLGHQFH�GH�QRXYHDX[�W\SHV�GH�U}DUUDQJHPHQW
FRPSOH[H�HW�PDVVLI�GX�J}QRPH��TXH�VRQW�OH�FKURPRWKULSVLV��OH�FKURPDQDV\QWKHVLV�HW�OH�FKURPRSOH[\�

&HV�P}FDQLVPHV��UHJURXS}V�VRXV�O DSSHOODWLRQ�e�FKURPRDQDJHQHVLV�l��VH�FDUDFW}ULVHQW�SDU�OD�PXOWLWXGH�GHV�UHPDQLHPHQWV�TX LOV�IRQW�VXELU�v�OD
FHOOXOH�DX�FRXUV�G XQ�VHXO�}Y}QHPHQW�FHOOXODLUH��SRXU�DERXWLU�v�OD�IRUPDWLRQ�G XQ�RX�GH�SOXVLHXUV�FKURPRVRPHV�IRUWHPHQW�UHPDQL}V�

3OXVLHXUV�FDUDFW}ULVWLTXHV�FRQI|UHQW�XQH�VLJQDWXUH�SDUWLFXOL|UH�v�FKDFXQ�GH�FHV�SK}QRP|QHV��SHUPHWWDQW�GH�OHV�GLVWLQJXHU�GHV�U}DUUDQJHPHQWV
FKURPRVRPLTXHV�FRPSOH[HV�e�FODVVLTXHV�l�

/ H[LVWHQFH�GH�WHOV�SK}QRP|QHV�FDWDFO\VPLTXHV�DX�VHLQ�G XQH�FHOOXOH�VXVFLWH�GH�QRPEUHXVHV�LQWHUURJDWLRQV�TXDQW�v�OHXU�IRUPDWLRQ�HW�v�OHXU�LPSDFW
VXU�OH�IRQFWLRQQHPHQW�FHOOXODLUH��&HV�P}FDQLVPHV�W}PRLJQHQW�GH�OD�FRPSOH[LW}�LQVRXS{RQQ}H�GHV�SK}QRP|QHV�GH�UHVWUXFWXUDWLRQ�FKURPRVRPLTXH�

$X�GHOv�GX�FRQWH[WH�SK\VLRSDWKRORJLTXH��OD�G}FRXYHUWH�GHV�SK}QRP|QHV�GH�FKURPRDQDJHQHVLV�UHODQFH�OD�GLVFXVVLRQ�VXU�OH�U�OH�GHV�UHPDQLHPHQWV
FKURPRVRPLTXHV�GDQV�OHV�SURFHVVXV�GH�VS}FLDWLRQ�DX�FRXUV�GH�O }YROXWLRQ�

/HV �P}FDQLVPHV �GH �IRUPDWLRQ �HW �GH �GLXVLRQ �GH �FHV �SK}QRP|QHV �VRQW �HQ �DFFRUG �DYHF �SOXVLHXUV �PRG|OHV �GH �PDFUR�}YROXWLRQ �ELRORJLTXH �GDQV
OHVTXHOV�GH�ORQJXHV�S}ULRGHV�G }TXLOLEUH�VRQW�SRQFWX}HV�SDU�GH�EU|YHV�S}ULRGHV�GH�FKDQJHPHQWV�LPSRUWDQWV�

3OXVLHXUV�H[HPSOHV�WRXFKDQW�GLYHUVHV�HVS|FHV�GH�PDPPLI|UHV�PDLV�DXVVL�O +RPPH��LOOXVWUHQW�O LPSDFW�GHV�SK}QRP|QHV�GH�FKURPRDQDJHQHVLV�VXU
OHV�SURFHVVXV�GH�VS}FLDWLRQ��HW�OD�QRWLRQ�GH�U}DUUDQJHPHQWV�}YROXWLIV�FRPPH�YHFWHXU�G DFTXLVLWLRQ�GH�QRXYHOOHV�IRQFWLRQV��$LQVL���OHV�SURFHVVXV�GH
FKURPRDQDJHQHVLV�U}LQWURGXLVHQW�OH�FRQFHSW�GH�OD�FR�H[LVWHQFH�GHV�PRG|OHV�G }YROXWLRQ�JUDGXDOLVWH�HW�SRQFWXDOLVWH�

3LlFH�MRLQWH���5H�VXPH��3HOOHVWRU�*DWLQRLV���$VVLVHV�7RXUV������GRF[



0$/$',(6�1(852086&8/$,5(6 *LXOLD�%DUFLD

���������'LDJQRVWLF�JmQmWLTXH�GHV�HQFHSKDORSDWKLHV�mSLOHSWLTXHV���DSSRUW�GX�VmTXHQkDJH�h�KDXW�GmELW

$XWHXUV��

*LXOLD�%DUFLD������*RELQ�6W}SKDQLH������=DKUD�$VVRXOLQH������1LFROH�&KHPDO\������P}ORGLH�DXEDUW������0DUO|QH�5LR������0DULH�+XOO\������FODLUH�EDU�����
&KULVWLQH�%DUQHULDV������1DGLD�%DKL�%XLVVRQ������,VDEHOOH�'HVJXHUUH������-HDQ�3DXO�%RQQHIRQW������-XOLH�6WHDQQ������5LPD�1DEERXW����

���*}Q}WLTXH�0}GLFDOH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���1HXURS}GLDWULH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���1HXURS}GLDWULH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��SDULV��)UDQFH
���1HXURS}GLDWULH��+RSLWDO�1HFNHU���HQIDQWV�0DODGHV��3DULV��)UDQFH��SDULV��)UDQFH

0RWV�FOHIV���HQF}SKDORSDWKLHV�}SLOHSWLTXHV��1*6��SDQHO

5mVXPm��

/HV�HQF}SKDORSDWKLHV�}SLOHSWLTXHV��((��FRQVWLWXHQW�XQ�JURXSH�GH�SDWKRORJLHV�FOLQLTXHPHQW�HW�J}Q}WLTXHPHQW�K}W}URJ|QHV��R��O DFWLYLW}�}SLOHSWLTXH
FRQWULEXH �v �O DWWHLQWH �FRJQLWLYH� �VHQVRULHOOH �HW �PRWULFH� �/ LGHQWL®FDWLRQ �GHV �EDVHV �J}Q}WLTXHV �HW �SK\VLRSDWKRORJLTXHV �GHV �(( �D �VLJQL®FDWLYHPHQW
}YROX}�ORUV�GHV�GHUQL|UHV�DQQ}HV�JUxFH�v�O LQWURGXFWLRQ�GX�V}TXHQ{DJH�v�KDXW�G}ELW�

8Q�SDQHO�GH�V}TXHQ{DJH�v�KDXW�G}ELW�FLEO}�GH�����J|QHV�LPSOLTX}V�GDQV�OHV�}SLOHSVLHV�GH�O HQIDQW�D�}W}�DSSOLTX}�v�����SDWLHQWV��/ xJH�PR\HQ�DX
G}EXW �GHV �FULVHV �}WDLW �GH �� �PRLV ��� �MRXU�� �DQV�� �'HV �YDULDQWV �SDWKRJ|QHV �RX �SUREDEOHPHQW �SDWKRJ|QHV �RQW �}W} �LGHQWL®}V �GDQV �OH �����DYHF �XQH
PDMRULW}�GH�YDULDQWV�VXUYHQXV�GH�QRYR��OD�G}WHFWLRQ�GH�ODUJHV�G}O}WLRQV�RX�GXSOLFDWLRQV�H[RQLTXHV�FKH]����SDWLHQWV��O LGHQWL®FDWLRQ�GH���YDULDQWV�HQ
PRVD�TXH��WDX[�GH��������

$YHF�XQ�UHQGHPHQW�JOREDO�GH������OH�1*6�FLEO}�HVW�XQH�VWUDW}JLH�H°FDFH�SRXU�OH�GLDJQRVWLF�PRO}FXODLUH�GHV�}SLOHSVLHV�GH�O HQIDQW��/H�UHQGHPHQW
GLDJQRVWLTXH�HVW�SOXV�}OHY}�FKH]�OHV�SDWLHQWV�DWWHLQWV�G HQF}SKDORSDWKLHV�}SLOHSWLTXHV�Q}RQDWDOHV��������G }SLOHSVLH�DYHF�FULVHV�IRFDOHV�PLJUDQWHV
GX�QRXUULVVRQ��������GH�V\QGURPH�GH�'UDYHW��������8Q�SK}QRW\SDJH�}OHFWURFOLQLTXH�SU}FLV�HVW�LQGLVSHQVDEOH�D®Q�G RULHQWHU�O DQDO\VH�PRO}FXODLUH
VHORQ�OD�VXVSLFLRQ�FOLQLTXH�HW�SRXU�O LQWHUSU}WDWLRQ�GHV�U}VXOWDWV�

&KH]�OHV�SDWLHQWV�DWWHLQWV�G ((��XQ�GLDJQRVWLF�PRO}FXODLUH�SHXW�SHUPHWWUH�XQH�RULHQWDWLRQ�GX�WUDLWHPHQW�SKDUPDFRORJLTXH�

/HV�U}VXOWDWV�REWHQXV�GDQV�FHWWH�FRKRUWH�RQW�SHUPLV�OD�U}DOLVDWLRQ�G XQ�GLDJQRVWLF�SU}QDWDO�SRXU����IDPLOOHV�



0$/$',(6�266(86(6�(7�'(�/$�3($8 1,65,1(�$%2866$,5

���������/H�V\QGURPH�GH�:LHGHPDQQ�6WHLQHU���SUHPLlUH�REVHUYDWLRQ�0DURFDLQH

$XWHXUV��

)DWLPD]]DKUD�%RX]LG���������.(1=$�'$),5������1,65,1(�$%2866$,5����

���6(59,&(�'(�*}Q}WLTXH��FKX�PRKDPPHG�9,�PDUUDNHFK��0$55$.(&+��0DURF
���6(59,&(�'(�*}Q}WLTXH��)DFXOW}�GH�P}GHFLQH�HW�GH�SKDUPDFLH�GH�0DUUDNHFK��0$55$.(&+��0DURF

0RWV�FOHIV���K\SHUWULFKRVH�FXELWDOH��ZLHGHPDQQ�VWHLQHU�PXDWLRQ�.07�$

5mVXPm��

/H�V\QGURPH�GH�:LHGHPDQQ�6WHLQHU�20,0���������DSSHO}�}JDOHPHQW�K\SHUWULFKRVH�FXELWDOH�HVW�XQH�PDODGLH�J}Q}WLTXH�UDUH�GRQW�OH�PRGH�GH
WUDQVPLVVLRQ�SHXW�~WUH�DXWRVRPLTXH�GRPLQDQW�RX�U}FHVVLI�OL}�v�O ;��

& HVW�XQH�IRUPH�SDUWLFXOL|UH�G K\SHUWULFKRVH�FRQJ}QLWDOH�ORFDOLV}H�FDUDFW}ULV}H�SDU�XQH�SLORVLW}�H[FHVVLYH�DX�QLYHDX�GH�OD�IDFH�G H[WHQVLRQ�GHV
FRXGHV��DVVRFL}H�v�XQH�SHWLWH�WDLOOH��XQH�G\VPRUSKLH�IDFLDOH��XQ�SHX�FDUDFW}ULVWLTXH���XQ�UHWDUG�GH�G}YHORSSHPHQW�HW�XQ�G}®FLW�LQWHOOHFWXHO�O}JHU�v
PRG}U}�

�/H�SK}QRW\SH�FOLQLTXH�HVW�YDULDEOH�SRXYDQW�LQFOXUH�XQH��K\SRWRQLH�PXVFXODLUH��XQH�SHUVLVWDQFH�GX�FDQDO�DUW}ULHO��GH�SHWLWHV�PDLQV�HW�GH�SHWLWV
SLHGV��XQH�K\SHUWULFKRVH�DX�QLYHDX�GX�GRV��GHV�WURXEOHV�GX�FRPSRUWHPHQW�HW�GHV�FRQYXOVLRQV�

�/D�FRQ®UPDWLRQ�GX��GLDJQRVWLF�HVW�PRO}FXODLUH�SDU�OD�PLVH�HQ�}YLGHQFH�G XQH�PXWDWLRQ�GX�J|QH�.07�$�

�

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO �OD�SUHPL|UH�REVHUYDWLRQ�0DURFDLQH�GX�V\QGURPH�GH�:LHGHPDQQ�6WHLQHU�FROOLJ}H�DX�&+8�0RKDPPHG�9L�GH
0DUUDNHFK�

�

,O �V DJLW �G XQ�HQIDQW�xJ}H�GH����DQV�QRQ�FRQVDQJXLQH�FDGHWWH�G XQH�IUDWULH�HW�TXL �SU}VHQWH�VXU�OH�SODQ�FOLQLTXH�XQ�UHWDUG�GHV�DFTXLVLWLRQV
SV\FKRPRWULFHV��XQH�PLFURF}SKDOLH��XQ��V\QRSKULV��XQH�PLFURFRUQ}H�GURLWH���XQ�SKLOWUXP�FRXUW�DLQVL���TX XQH�K\SHUWULFKRVH�WU|V�PDUTX}H�DX�QLYHDX
GH�OD�IDFH�FXELWDOH��GHV�DYDQW�EUDV�

�

$ �WUDYHUV �FHWWH �REVHUYDWLRQ� �QRXV �VRXOLJQRQV�O LQW}U~W � �G }YRTXHU �OH �GLDJQRVWLF �GH�:LHGHPDQQ�6WHLQHU �GHYDQW �O DVVRFLDWLRQ�G XQ�UHWDUG �GHV
DFTXLVLWLRQV�HW�G XQH�K\SHUWULFKRVH�FXELWDOH�

6HVVLRQ�GH�J}Q}WLTXH�FOLQLTXH
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���������0XWDWLRQV�GH�127&+���GDQV�OH�V\QGURPH�Gx$ODJLOOH��SURzO�FOLQLTXH�HW�ELRORJLTXH�

$XWHXUV��

/DXUH�*DUFLQ������%UXQR�)UDQFRX���������'HOSKLQH�/DGDUU}������$OLFH�7K}EDXW������'DOLOD�+DEHV������-RVHSK�&RKHQ������)ORUHQFH�/DFDLOOH������$ODLQ
/DFKDX[������$OH[DQGUH�)DEUH������'LGLHU�6DPXHO������$ODLQ�'DEDGLH������0DULDQQH�%HVQDUG������9DO}ULH�&DQYD�������-}U�PH�%RXOLJDQG���������&DWKHULQH
*XHWWLHU�������$QQH�*XLRFKRQ�0DQWHO���������(PPDQXHO�-DFTXHPLQ������(PPDQXHO�*RQ]DOHV����

���+}SDWRORJLH�HW�WUDQVSODQWDWLRQ�K}SDWLTXH�S}GLDWULTXHV��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���*}Q}WLTXH�3KDUPDFRJ}Q}WLTXH�HW�+RUPRQRORJLH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���805�6������,QVHUP�HW�)DFXOW}�GH�0}GHFLQH�8QLYHUVLW}�3DULV�6XG�3DULV�6DFOD\��,QVHUP��/H�.UHPOLQ�%LF~WUH��)UDQFH
���*DVWURHQW}URORJLH�+}SDWRORJLH�1XWULWLRQ�S}GLDWULTXHV��+�SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���*DVWURHQW}URORJLH��K}SDWRORJLH�HW�QXWULWLRQ�S}GLDWULTXHV��+RVSLFHV�FLYLOHV�GH�/\RQ��%URQ��)UDQFH
���3}GLDWULH�PXOWLGLVFLSOLQDLUH��$3+0���+�SLWDO�GH�OD�7LPRQH�(QIDQWV��0DUVHLOOH��)UDQFH
���+HSDWR�%LOLDU\�6XUJHU\�DQG�/LYHU�7UDQVSODQW�8QLW��$3+3���+�SLWDO�3DXO�%URXVVH��9LOOHMXLI��)UDQFH
���'HSDUWPHQW�RI�3HGLDWULFV��&+8�5HQQHV���+�SLWDO�6XG��5HQQHV��)UDQFH
���5}DQLPDWLRQ�Q}RQDWDOH�HW�1}RQDWRORJLH��3DSHHWH���&HQWUH�+RVSLWDOLHU�GH�3RO\Q}VLH�)UDQ{DLVH���3DSHHWH��)UDQFH
����0DODGLHV�GH�O
DSSDUHLO�GLJHVWLI�HW�QXWULWLRQ���&+58�GH�/LOOH���+�SLWDO�&ODXGH�+XULH]��/LOOH��)UDQFH
����$QDWRPRSDWKRORJLH��$3+3���+�SLWDO�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���KHSDWRORJLH��-$*���1*6��6DQJHU��FOLQLTXH

5mVXPm��

&RQWH[WH�HW�REMHFWLI��/H�V\QGURPH�G
$ODJLOOH��$*6���RX�SDXFLW}�GHV�YRLHV�ELOLDLUHV�LQWHUOREXODLUHV�V\QGURPLTXH��HVW�XQH�PDODGLH�PXOWLV\VW}PLTXH�GXH
v�GHV�PXWDWLRQV�G
XQ�J|QH�GH�OD�YRLH�GH�VLJQDOLVDWLRQ�-$*���127&+��

3DWLHQWV�HW�PfWKRGHV��1RXV�DYRQV�H[DPLQ}�U}WURVSHFWLYHPHQW�WRXV�OHV�SDWLHQWV�DWWHLQWV�G $*6�DVVRFL}�v�GHV�PXWDWLRQV�GH�127&+��SDUPL�OD�FRKRUWH
GH�SDWLHQWV�DYHF�$*6�GLDJQRVWLTX}V�HW�RX�VXLYLV�v�O
K�SLWDO�GH�%LF~WUH�HQWUH������HW�������7RXWHV�OHV�GRQQ}HV�FOLQLTXHV��ELRORJLTXHV��UDGLRORJLTXHV
HW�DQDWRPRSDWKRORJLTXHV�RQW�}W}�UHFXHLOOLHV��/HV�DQDO\VHV�PRO}FXODLUHV�FRPSUHQDLHQW�OH�V}TXHQ{DJH�GLUHFW�GH�-$*��HW�127&+���OD�UHFKHUFKH�GH
G}O}WLRQ�HW�GHV�}WXGHV�LQ�VLOLFR�

5fVXOWDWV� �QRXV �DYRQV �LGHQWL®} �GRX]H�SDWLHQWV �DWWHLQWV �G $*6�HW �SU}VHQWDQW �XQH�PXWDWLRQ �GH �127&+�� �������SDWLHQWV �DYDLHQW �XQH�K}SDWRSDWKLH�
�����DYDLHQW�XQH�G\VPRUSKLH�IDFLDOH�������DYDLHQW�XQH�FDUGLRSDWKLH�FRQJ}QLWDOH�RX�XQH�DQRPDOLH�GHV�JURV�YDLVVHDX[��K\SRSODVLH�GH�O
DUW|UH
SXOPRQDLUH��VW}QRVH�GH�OD�YHLQH�SXOPRQDLUH��G\VSODVLH�YDOYXODLUH�SXOPRQDLUH�RX�W}WUDORJLH�GH�)DOORW��������DYDLHQW�GHV�DQRPDOLHV�RFXODLUHV�HW�����
GHV�YHUW|EUHV�HQ�DLOH�GH�SDSLOORQ��8QH�DWWHLQWH�U}QDOH�D�}W}�UHWURXY}H�GDQV������FDV��1RXV�DYRQV�LGHQWL®}����QRXYHOOHV�PXWDWLRQV��IUDPHVKLIW�Q� ���
}SLVVDJH �Q � ��� �IDX[�VHQV �Q � ��� �\ �FRPSULV �XQH �PXWDWLRQ �IDX[�VHQV� �LGHQWL®}H �FKH] �� �SDWLHQWV �LQG}SHQGDQWV� �SRXYDQW �}JDOHPHQW �PRGL®HU
O
}SLVVDJH���6XU���IDPLOOHV�}WXGL}HV��OD�PXWDWLRQ�}WDLW�K}ULW}H�GH�OD�P|UH�SRXU���SDWLHQWV�HW�GHX[�SDWLHQWV�SU}VHQWDLHQW�XQH�PXWDWLRQ�GH�QRYR��(Q
LQFOXDQW�QRWUH�}WXGH�TXL�HVW�OD�SOXV�LPSRUWDQWH�v�FH�MRXU�HW�UDSSRUWH����FDV��GHV�PXWDWLRQV�GH�127&+��RQW�}W}�G}FULWHV�FKH]����SDWLHQWV�D\DQW�XQ
$*6��&RPSDUDWLYHPHQW�DX[�SDWLHQWV�DWWHLQWV�G $*6�DYHF�PXWDWLRQ�GH�-$*���OHV�SDWLHQWV�DYHF�PXWDWLRQV�GH�127&+��SU}VHQWHUDLHQW�PRLQV�GH
FDUGLRSDWKLHV�FRQJ}QLWDOHV��GH�IDFL|V�G\VPRUSKLTXHV�HW�GH�YHUW|EUHV�HQ�DLOH�GH�SDSLOORQ��3OXV�LPSRUWDQW�HQFRUH��O DWWHLQWH�U}QDOH�VHUDLW�SOXV
IU}TXHQWH�FKH]�OHV�SDWLHQWV�D\DQW�XQH�PXWDWLRQ�GH�127&+���1RXV�FRQ®UPRQV�DLQVL�OD�S}Q}WUDQFH�LQFRPSO|WH�HW�O
H[SUHVVLYLW}�YDULDEOH�GX�V\QGURPH
G $ODJLOOH�G��v�GHV�PXWDWLRQV�GH�127&+��

&RQFOXVLRQ��OH�GLDJQRVWLF�PRO}FXODLUH�LQFOXDQW�O
}WXGH�GH�127&+��FKH]�OHV�SDWLHQWV�QH�SU}VHQWDQW�SDV�GH�PXWDWLRQ�GH�-$*��HVW�XWLOH�SRXU�FRQ®UPHU
OD�VXVSLFLRQ�FOLQLTXH�G $*6�HW�DLGHUD�v�G}®QLU�GHV�SK}QRW\SHV�SDUWLFXOLHUV�

3LlFH�MRLQWH�������B��B��B1RWFK�BDEVWUDFW�6)3BY�B$*0�GRF



21&2*c1c7,48( )$70$�$%'(/+(',

���������/D�QmRSODVLH�HQGRFULQLHQQH�PXOWLSOH�W\SH����h�SURSRV�GH�VL[�SDWLHQWV�7XQLVLHQV

$XWHXUV��

<RVUD�/DMPL������)DWPD�$EGHOKHGL������.DZWKDU�(O�$UEL������,NKODV�%HQ�$\HG������1RXUK|QH�*KDUEL������0DOHN�%RXDVVLGD������0RKDPHG�$ELG������)DWPD
0QLI������+DVVHQ�.DPRXQ����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH
���6HUYLFH�G
(QGRFULQRORJLH���+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�8QLYHUVLWDLUH�+}GL�&KDNHU��6ID[��7XQLVLH

0RWV�FOHIV���1}RSODVLH�(QGRFULQLHQQH�0XOWLSOH�W\SH����7XPHXUV�HQGRFULQLHQQHV��J|QH�VXSSUHVVHXU�GH�WXPHXU�0(1���PXWDWLRQ�LQDFWLYDWULFH�

5mVXPm��

/D�1}RSODVLH�(QGRFULQLHQQH�0XOWLSOH�W\SH����1(0���HVW�XQ�V\QGURPH�K}U}GLWDLUH�UDUH��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��,O�HVW�FDUDFW}ULV}�SDU
OD�VXUYHQXH��FKH]�XQ�P~PH�SDWLHQW�RX�FKH]�GHV�VXMHWV�DSSDUHQW}V�G
XQH�P~PH�IDPLOOH��GH�WXPHXUV�HQGRFULQHQQHV�WRXFKDQW�HVVHQWLHOOHPHQW�OHV
SDUDWK\UR�GHV��OH�SDQFU}DV�RX�OH�GXRG}QXP�HW�O K\SRSK\VH��6XU�OH�SODQ�J}Q}WLTXH��FH�V\QGURPH�HVW�G��v�GHV�PXWDWLRQV�LQDFWLYDWULFHV�GX�J|QH
VXSSUHVVHXU�GH�WXPHXU�0(1���(Q�7XQLVLH��SHX�G }WXGHV�RQW�}W}�U}DOLV}HV�VXU�FH�V\QGURPH��G R��O LQW}U~W�GH�QRWUH�WUDYDLO�TXL�D�SRXU�EXW�G }WXGLHU�OHV
FDUDFW}ULVWLTXHV�FOLQLTXHV�HW�J}Q}WLTXHV�FKH]���SDWLHQWV�7XQLVLHQV�DWWHLQWV�GH�1(0��

,O�V DJLW�GH���FDV�VSRUDGLTXHV�HW�GH���FDV�IDPLOLDX[����V�XUV�HW�XQ�IU|UH���/ xJH�PR\HQ�v�OD�SUHPL|UH�FRQVXOWDWLRQ�}WDLW�v������DQV�DYHF�GHV�H[WU~PHV
v����HW����DQV��8QH�SU}GRPLQDQFH�I}PLQLQH�D�}W}�QRW}H�DYHF�XQ�VH[H�UDWLRQ�0�)�v�������/H�PRWLI�GH�FRQVXOWDWLRQ�}WDLW�XQH�K\SHUSDUDWK\UR�GLH
SULPDLUH�GDQV�OD�PDMRULW}�GHV�FDV��/ H[SORUDWLRQ�D�}W}�FRPSO}W}H�SDU�XQH�}FKRJUDSKLH�FHUYLFDOH�DVVRFL}H�v�XQH�VFLQWLJUDSKLH�SDUDWK\UR�GLHQQH��XQ
ELODQ�SKRVRSKRFDOFLTXH��XQ�ELODQ�KRUPRQDO��XQH�,50�K\SRSK\VDLUH�HW�XQH�}FKRJUDSKLH�DEGRPLQDOH�TXL�RQW�SHUPLV�GH�SRVHU�OH�GLDJQRVWLF�FOLQLTXH
FKH]�WRXV�QRV�SDWLHQWV��/ }WXGH�PRO}FXODLUH�GX�J|QH�0(1��HVW�DORUV�LQGLTX}H��'HYDQW�O K}W}URJ}Q}LW}�J}Q}WLTXH�GH�FHWWH�SDWKRORJLH�HW�OH�QRPEUH
WU|V�}OHY}�GH�PXWDWLRQV�G}FULWHV�GDQV�OD�OLWW}UDWXUH��QRXV�DYRQV�SURF}G}�DX�V}TXHQ{DJH�GH�WRXW�OH�J|QH�0(1��FKH]�FLQT�SDWLHQWV��OHV���FDV�IDPLOLDX[
HW���FDV�QRQ�DSSDUHQW}V���/HV�U}VXOWDWV�GX�V}TXHQ{DJH�VRQW�HQ�FRXUV�

%LHQ�TXH�OH�GLDJQRVWLF�GH�1(0��SXLVVH��~WUH�SRV}�VXU�XQ�IDLVFHDX�G DUJXPHQWV�FOLQLTXHV��O }WXGH�PRO}FXODLUH�UHVWH�LQGLVSHQVDEOH�SRXU�FRQ®UPHU�OH
GLDJQRVWLF�HW��GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW��/H�ULVTXH�GH�U}FXUUHQFH�HVW�}OHY}��HW�HVW�GH�����SRXU�OD�GHVFHQGDQFH�G XQ�LQGLYLGX�DWWHLQW���/H
GLDJQRVWLF �J}Q}WLTXH �SHUPHW �}JDOHPHQW �GH �SODQL®HU �XQH �VXUYHLOODQFH �HW �XQH �SULVH �HQ �FKDUJH �SU}FRFHV �FKH] �OHV �FDV �IDPLOLDX[ �DV\PSWRPDWLTXHV
SRUWHXUV�GH�OD�PXWDWLRQ�

3LlFH�MRLQWH���1(0��$²�SURSRV�GH�VL[�FDV�WXQLVLHQV�DEVWUDFW�®QDO�GRF[
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)DWLPD�=DKUD�2877$/(%

���������0DODGLH�GH�:LOVRQ���h�SURSRV�GxXQ�FDV�PDURFDLQ�HW�UHYXH�GH�OLWWmUDWXUH

$XWHXUV��

)DWLPD�=DKUD�2877$/(%������*KL]ODQH�-$%5$1(������6DUD�%(55$'$������1DGLD�6(5%$7,������+LQG�'(+%,����

���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��&+8�,EQ�5RFKG�GH�&DVDEODQFD��&DVDEODQFD��0DURF
���/DERUDWRLUH�GH�*}Q}WLTXH�0}GLFDOH��/DERUDWRLUH�GH�3DWKRORJLH�FHOOXODLUH�HW�0RO}FXODLUH����&+8�,EQ�5RFKG�GH�&DVDEODQFD��)DFXOW}�GH�0}GHFLQH�HW
GH�3KDUPDFLH�GH�&DVDEODQFD��8QLYHUVLW}�+DVVDQ�,,��&DVDEODQFD��0DURF

0RWV�FOHIV���PDODGLH�GH�:LOVRQ��V\QGURPH�G\VWRQLTXH��WR[LFRVH�FXSULTXH��WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH�

5mVXPm��

,QWURGXFWLRQ��/D�PDODGLH�GH�:LOVRQ�HVW�XQH�WR[LFRVH�FXSULTXH�DXWRVRPLTXH�U}FHVVLYH�U}VXOWDQW�G
XQH�PXWDWLRQ�GX�J|QH�$73�%�VLWX}�VXU�OH
FKURPRVRPH�����&H�J|QH�FRGH�SRXU�XQH�$73DVH�WUDQVSRUWHXVH�GX�FXLYUH��ORFDOLV}H�SU}I}UHQWLHOOHPHQW�GDQV�OH�IRLH��PDLV�DXVVL�GDQV�OH�FHUYHDX�
&HWWH�SURW}LQH�D�GHX[�DFWLRQV���O
LQFRUSRUDWLRQ�GX�FXLYUH�v�O
DSRF}UXORSODVPLQH�DX�VHLQ�GH�O
K}SDWRF\WH�SRXU�IRUPHU�OD�F}UXORSODVPLQH�TXL�HVW
H[FU}W}H�GDQV�OD�FLUFXODWLRQ�VDQJXLQH��HW�O
}OLPLQDWLRQ�SK\VLRORJLTXH�GX�FXLYUH�GDQV�OD�ELOH�HW�OHV�VHOOHV��/HV�SDWLHQWV�DWWHLQWV�SHXYHQW�SU}VHQWHU�GHV
IRUPHV�K}SDWLTXHV��QHXURORJLTXHV�RX�SV\FKLDWULTXHV��/ LQW}U~W�GH�FHWWH�}WXGH�HVW�G DQDO\VHU�OH�SUR®O�FOLQLTXH��SDUD�FOLQLTXH�HW�}YROXWLI�GH�OD�PDODGLH
GH�:LOVRQ��DLQVL�TXH�O LQW}U~W�GH�U}DOLVHU�XQ�FRQVHLO�J}Q}WLTXH�

3DWLHQW�HW�PmWKRGHV���1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�SDWLHQW�DWWHLQW�GH�OD�PDODGLH�GH�:LOVRQ��HW�VXLYL�GHSXLV������DX�QLYHDX�GX�&+8�,EQ
5RFKG�GH�&DVDEODQFD������������������������������������������������������������������������������������������������

5mVXOWDWV���& HVW�XQ�SDWLHQW�xJ}�GH����DQV�DX�PRPHQW�GX�GLDJQRVWLF��GHX[L|PH�G XQH�IUDWULH�GH�FLQT�HQIDQWV��D\DQW�FRPPH�DQW}F}GHQW�XQH�QRWLRQ
GH�FRQVDQJXLW}�DX��HU�GHJU}��HW�TXL�SU}VHQWH�XQ�V\QGURPH�G\VWRQLTXH�J}Q}UDOLV}�G LQVWDOODWLRQ�U}FHQWH��/H�SDWLHQW�D�E}Q}®FL}�G XQ�ELODQ�}WLRORJLTXH�
TXL�D�UHWURXY}�XQ�WDX[�EDV�GH�F}UXORSODVPLQH�VDQJXLQH�v������J�O��HW�XQH�FXSUXULH�}OHY}H�v�������jJ���K��/H�GLDJQRVWLF�GH�PDODGLH�GH�:LOVRQ�D�DLQVL
}W}�UHWHQX��HW�OH�SDWLHQW�D�}W}�PLV�VRXV�'�3}QLFLOODPLQH��,O�HVW�DFWXHOOHPHQW�VXLYL�DX�VHUYLFH�GH�*}Q}WLTXH�0}GLFDOH��HW�XQH�}WXGH�GH�OD�PXWDWLRQ�GX
J|QH �$73�% �HVW �HQ �FRXUV �FKH] �FH �FDV �LQGH[� �3DU �OD �VXLWH �VHUD �U}DOLV}H �XQH �HQTX~WH �IDPLOLDOH �SRXU �OD �UHFKHUFKH �GHV �KRPR]\JRWHV �SU}�
V\PSWRPDWLTXHV��OD�PDODGLH�QH�VH�G}FODUDQW�J}Q}UDOHPHQW�TX v�O DGROHVFHQFH�

&RQFOXVLRQ���/D�PDODGLH�GH�:LOVRQ�HVW�XQH�DHFWLRQ�JUDYH��TXL�GRLW�~WUH�}YRTX}H�GHYDQW�WRXWH�K}SDWRSDWKLH�G }WLRORJLH�LQG}WHUPLQ}H��RX�GHYDQW
WRXW�PRXYHPHQW�DQRUPDO�RX�V\QGURPH�H[WUDS\UDPLGDO�VXUYHQDQW�FKH]�XQ�VXMHW�MHXQH��/H�FRQVHLO�J}Q}WLTXH�HVW�Q}FHVVDLUH�SRXU�GLVWLQJXHU�XQH
IRUPH�KRPR]\JRWH�SU}�V\PSWRPDWLTXH�HW�XQH�IRUPH�K}W}UR]\JRWH�FRPSO|WHPHQW�E}QLJQH��D®Q�GH�SHUPHWWUH�XQH�SULVH�HQ�FKDUJH�SU}FRFH�GH�FHV
SDWLHQWV�
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���������$VSHFWV�FOLQLTXHV�HW�PROmFXODLUHV�GH�OxDUWKURVH�SUmFRFH

$XWHXUV��

$XU}OLH�)$%5(������9DOHQWLQ�58$8/7������.HYLQ�<$8<������&KOR}�$1*(/,������*HQHYL|YH�%$8-$7������3DWULFLD�%/$&+(7������6\OYHVWUH�&8,1$7�����
0}ODQLH�)5$',1������%HUWUDQG�,6,'25������'LGLHU�/$&20%(������6DELQH�6,*$8'<������,VDEHOOH�728,728������-XOLHQ�9$1�*,/6������0DUMRODLQH�:,//(06
�����'DYLG�*(1(9,(9(������0RXQD�%$5$7�+28$5,����

���/$%25$72,5(�'(�*(1(7,48(�'(6�0$/$',(6�5$5(6�(7�$872,1)/$00$72,5(6��&+8�'(�02173(//,(5��02173(//,(5��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�'(�02173(//,(5��02173(//,(5��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH�HW�&OLQLTXH��&+8�'(�02173(//,(5��02173(//,(5��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�%RUGHDX[�*+�3HOOHJULQ��%25'($8;��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH�HW�&OLQLTXH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���*}Q}WLTXH�3U}QDWDOH�HW�)RHWRSDWKRORJLH��&+8�'(�02173(//,(5��02173(//,(5��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�'(�1$17(6��1$17(6��)UDQFH
���*}Q}WLTXH�FOLQLTXH��&+8�'(�5(11(6��5(11(6��)UDQFH
���8QLW}�GH�J}Q}WLTXH�FOLQLTXH�SU}QDWDOH��&+8�'(�0$56(,//(�/$�7,021(��0$56(,//(��)UDQFH

0RWV�FOHIV���DUWKURVH�SU}FRFH��IDPLOLDOH��QRQ�V\QGURPLTXH��&2/�$���SURWK|VH�DUWLFXODLUH

5mVXPm��

2EMHFWLIV�

/ DUWKURVH�HVW�OD�SDWKRORJLH�DUWLFXODLUH�OD�SOXV�IU}TXHQWH�DX�PRQGH��& HVW�XQH�SDWKRORJLH�K}W}URJ|QH�TXL�WRXFKH�GHV�LQGLYLGXV�GH�WRXW�xJH��$
O LQYHUVH� �O DUWKURVH �SU}FRFH �QRQ �V\QGURPLTXH �HVW �XQH �DHFWLRQ �WU|V �UDUH �HW �SULQFLSDOHPHQW �IDPLOLDOH� �'HV �FULW|UHV �GLDJQRVWLTXHV �GH �O DUWKURVH
SU}FRFH �RQW �}W} �G}®QLV �SDU �$XU\�/DQGDV �HW �DO� �� �SUHXYH �UDGLRORJLTXH �G DUWKURVH� �,0& �� ���� �xJH �GH �G}EXW �� ��� �DQV� �« �� �DUWLFXODWLRQ �DWWHLQWH �HW
KLVWRLUH�IDPLOLDOH�SRVLWLYH��%LHQ�TXH�OH�PRGH�G K}U}GLW}�KDELWXHO�GH�O DUWKURVH�VRLW�PXOWLIDFWRULHO��OHV�FDXVHV�PRQRJ}QLTXHV�VRQW�SU}SRQG}UDQWHV�GDQV
O DUWKURVH�SU}FRFH��'H�FH�FRQVWDW��QRXV�DYRQV�}WXGL}�OHV�FDXVHV�PRQRJ}QLTXHV�G DUWKURVH�SU}FRFH�QRQ�V\QGURPLTXHV�FKH]�OHV�SDWLHQWV�IUDQ{DLV�

�

0mWKRGH�

(QWUH������HW�������OHV�FHQWUHV�GH�U}I}UHQFH�HW�GH�FRPS}WHQFH�e�02&�l�RQW�DGUHVV}V�OHV�SDWLHQWV�GLDJQRVWLTX}V�FRPPH�D\DQW�XQH�DUWKURVH
SU}FRFH�LVRO}H��HQ�VH�EDVDQW�VXU�GHV�GRQQ}HV�FOLQLTXHV�HW�UDGLRORJLTXHV��1RXV�DYRQV�HHFWX}�XQ�V}TXHQ{DJH�1*6�SDU�SDQHO�GH�J|QHV�D®Q�GH�PHWWUH
HQ�}YLGHQFH�XQH�FDXVH�PHQG}OLHQQH�GH�O DUWKURVH�FKH]�FHV�SDWLHQWV�

�

5mVXOWDWV��

1RXV�DYRQV�FROOHFW}����FDV�LQGH[�SU}VHQWDQW�XQH�DUWKURVH�SU}FRFH��GRQW�O xJH�PR\HQ�GHV�SUHPL|UHV�GRXOHXUV�DUWLFXODLUHV�HVW�GH������DQV��GH���v���
DQV���8Q�YDULDQW�SDWKRJ|QH�D�}W}�PLV�HQ�}YLGHQFH�FKH]�SU|V�G XQ�WLHUV�GHV�SDWLHQWV����������SDUPL�OHVTXHOV����SRUWDLHQW�XQ�YDULDQW�&2/�$���v�O�}WDW
K}W}UR]\JRWH��/HV�GHX[�DXWUHV�SDWLHQWV�SRUWDLHQW��SRXU�O XQ�XQ�YDULDQW�$&$1��v�O }WDW�K}W}UR]\JRWH�HW��SRXU�O DXWUH��XQ�YDULDQW�6/&��$���v�O }WDW
KRPR]\JRWH��6XLWH�DX[�DQDO\VHV�GH�V}JU}JDWLRQ�IDPLOLDOH��QRXV�DYRQV�LGHQWL®}����SDWLHQWV�VXSSO}PHQWDLUHV��$X�WRWDO��SDUPL�FHV����SDWLHQWV�SRUWHXUV
G DX�PRLQV�XQ�YDULDQW�SDWKRJ|QH�HW�D\DQW�HX�XQ�GLDJQRVWLF�G DUWKURVH�SU}FRFH��O xJH�PR\HQ�GH�SURWK|VH�DUWLFXODLUH�HVW�GH����DQV��8QH�PDMRULW}
������GH�FHV�SDWLHQWV�GH�SOXV�GH����DQV�RQW�G}Mv�HX�DX�PRLQV�XQH�FKLUXUJLH�GH�SURWK|VH�DUWLFXODLUH��/D�KDQFKH�}WDQW�O DUWLFXODWLRQ�OD�SOXV�WRXFK}H�

�

&RQFOXVLRQ��

/H�J|QH�&2/�$��HVW�OH�J|QH�OH�SOXV�VRXYHQW�UHWURXY}�GDQV�O DUWKURVH�SU}FRFH�QRQ�V\QGURPLTXH��&HSHQGDQW�G DXWUHV�J|QHV�SRXYDQW�~WUH�LPSOLTX}V�
QRXV�UHFRPPDQGRQV�XQH�DQDO\VH�PRO}FXODLUH�SDU�SDQHO�GH�J|QHV��G|V�ORUV�TX XQ�GLDJQRVWLF�UDGLRORJLTXH�HVW�SRV}��(Q�HHW��XQ�GLDJQRVWLF�SU}FRFH
UHSU}VHQWH�XQ�JDLQ�GH�FKDQFH�SRXU�OH�SDWLHQW�HQ�WHUPHV�GH�SULVH�HQ�FKDUJH�HW�GH�FRQVHLO�J}Q}WLTXH�DX[�DSSDUHQW}V�
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/DHWLWLD�*DVWRQ

���������/RJLFLHO�GxDQDO\VH�HW�GxLQWHUSUmWDWLRQ�GHV�FRQWDPLQDWLRQV�PDWHUQR�IsWDOHV

$XWHXUV��

.}YLQ�0HUFKDGRX������7K}R�*DXYULW������0LUQD�0DULH�-RVHSK������0DULH�3LHUUH�5HERXO������/DHWLWLD�*DVWRQ������9LUJLQLH�5DFOHW����

���*}Q}WLTXH�PRO}FXODLUH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���ELRLQIRUPDWLTXH��ORJLFLHO��FRQWDPLQDWLRQ�PDWHUQR�IRHWDOH

5mVXPm��

'DQV�OH�FDGUH�G XQ�GLDJQRVWLF�SU}QDWDO��XQH�}WXGH�GH�OD�FRQWDPLQDWLRQ�PDWHUQR�I�WDOH�HW�GH�OD�ERQQH�LGHQWLW}�GHV�$'1�GRLW�~WUH�V\VW}PDWLTXHPHQW
HHFWX}H�VXU�O $'1�GX�I�WXV�HW�GH�VHV�SDUHQWV��DX�PLQLPXP�GH�OD�P|UH���&HWWH�}WXGH�DXUD�SRXU�EXW�GH�FRQWU�OHU�OD�ERQQH�LGHQWLW}�GH�O $'1�I�WDO�HW
O DEVHQFH�GH�FRQWDPLQDWLRQ�GX�SU}O|YHPHQW�I�WDO�SDU�GX�WLVVX�PDWHUQHO�

&HWWH�DQDO\VH�HVW�U}DOLV}H�DX�&+8�GH�%RUGHDX[�DYHF�OH�NLW�3RZHU3OH[f����6\VWHP��3URPHJD��TXL�SHUPHW�G }WXGLHU�FKH]�OH�I�WXV�OD�WUDQVPLVVLRQ�GH
���PDUTXHXUV�PLFURVDWHOOLWHV�KDXWHPHQW�SRO\PRUSKHV�DPSOL®}V�SDU�3&5�HW�GH�O DP}ORJ}QLQH��XQ�PDUTXHXU�OL}�DX�VH[H��&HWWH�DQDO\VH�UHSRVH�VXU�OH
SULQFLSH�0HQG}OLHQ�TXH�WRXW�LQGLYLGX�K}ULWH�G XQ�DOO|OH�GH�FKDFXQ�GH�VHV�GHX[�SDUHQWV�
1RXV�YRXV�SU}VHQWRQV�LFL�XQ�ORJLFLHO�RSHQ�VRXUFH��FRPSDWLEOH�:LQGRZV��SHUPHWWDQW��v�SDUWLU�GHV�U}VXOWDWV�G DQDO\VH�GX�ORJLFLHO�*HQH0DSSHUf�
G LQI}UHU�O }WDW�KRPR]\JRWH�RX�K}W}UR]\JRWH�GHV�PDUTXHXUV�HW�GH�OHXU�DSSOLTXHU�OD�IRUPXOH�DGDSW}H�D®Q�GH�FRQFOXUH�VXU�OD�FRQWDPLQDWLRQ�RX�QRQ�GH
O }FKDQWLOORQ� �/H �SRXUFHQWDJH �GH �FRQWDPLQDWLRQ �HVW �FDOFXO} �JUxFH �v �GHX[ �IRUPXOHV �LVVXHV �GH �O }WXGH �GX �FKLP}ULVPH �ORUV �GH �JUHHV �GH �FHOOXOHV
VRXFKHV�K}PDWRSR�}WLTXHV�HQ�IRQFWLRQ�GH�O }WDW�G K}W}UR]\JRWLH�RX�G KRPR]\JRWLH�GH�FKDTXH�PDUTXHXU�
&H�ORJLFLHO�SUHQG�HQ�HQWU}H�OH�®FKLHU��W[W�GH�O DQDO\VH�SDU�*HQH0DSSHUf�HW�SU}VHQWH�O HQVHPEOH�GHV�U}VXOWDWV�GDQV�XQH�IHQ~WUH�XQLTXH��$�SDUWLU�GX
®FKLHU�G HQWU}H��LO�G}WHUPLQH��GDQV�XQ�SUHPLHU�WHPSV��OD�FRQFRUGDQFH�HQWUH�OHV�}FKDQWLOORQV�SDUHQWDX[�HW�O }FKDQWLOORQ�I�WDO��6 LO�\�D�FRQFRUGDQFH��OH
ORJLFLHO�DQDO\VH�OH�SUR®O�GH�FKDTXH�PDUTXHXU�PLFURVDWHOOLWH�HW�FRQFOX�VXU�VRQ�LQIRUPDWLYLW}��3RXU�XQ�PDUTXHXU�LQIRUPDWLI��O DQDO\VH�GH�FRQWDPLQDWLRQ
HVW�DORUV�U}DOLV}H��6L�XQH�FRQWDPLQDWLRQ�HVW�G}WHFW}H�SRXU�O XQ�GHV�PDUTXHXUV��VRQ�SRXUFHQWDJH�HVW�FDOFXO}�HQ�DSSOLTXDQW�OD�IRUPXOH�DG}TXDWH��6L�OH
PDUTXHXU�Q HVW�SDV�LQIRUPDWLI� �OH�ORJLFLHO �HQ�VS}FL®H�OD�FDXVH��(Q®Q��OH�ORJLFLHO �SURSRVH�XQH�FRQFOXVLRQ�TXDQW�v�OD�FRQWDPLQDWLRQ�GH�O }FKDQWLOORQ�
&HWWH�FRQFOXVLRQ�UHVWH�FHSHQGDQW�PRGL®DEOH�SDU�O XWLOLVDWHXU��7RXWH�DFWLRQ�GH�O XWLOLVDWHXU�VHUD�DORUV�WUDF}H�GDQV�OH�ORJLFLHO�HW�GDQV�XQ�SGI�J}Q}U}�SDU
O DSSOLFDWLRQ�U}FDSLWXODQW�O HQVHPEOH�GHV�LQIRUPDWLRQV�GH�O DQDO\VH�HW�SHUPHWWDQW�O LPSRUWDWLRQ�GHV�U}VXOWDWV�GDQV�QRWUH�ORJLFLHO�GH�JHVWLRQ�GH
ODERUDWRLUH�
(Q�U}VXP}��O XWLOLVDWLRQ�GH�FH�ORJLFLHO�SHUPHW�GH�JDJQHU�GX�WHPSV�GDQV�O DQDO\VH�HW�GH�YLVXDOLVHU�VXU�XQH�VHXOH�IHXLOOH�O HQVHPEOH�GHV�U}VXOWDWV���OD
Y}UL®FDWLRQ �GH �OD �FRQFRUGDQFH �GHV �}FKDQWLOORQV� �OD �UHFKHUFKH �GH �OD �FRQWDPLQDWLRQ �VXU �OHV ��� �PDUTXHXUV �DLQVL �TXH �OD �FRQFOXVLRQ �®QDOH �GH �FHWWH
DQDO\VH��)LQDOHPHQW��LO�QRXV�DLGH�DX�TXRWLGLHQ�GDQV�QRWUH�DFWLYLW}�GLDJQRVWLTXH�DX�VHLQ�GX�ODERUDWRLUH�

3LlFH�MRLQWH���FRQWDPLQDWLRQ)RHWR0DWHUQHOOHB95B035�GRF[



0$/$',(6�266(86(6�(7�'(�/$�3($8 9,5*,1,(�&$50,*1$&

���������,QWmUnW�GH�OxDQDO\VH�GHV�IUDFWLRQV�DOOmOLTXHV�PXWmHV�GDQV�OHV�PRVDqTXHV�FXWDQmHV

$XWHXUV��

$GHOLQH�3URVW������9LUJLQLH�&DUPLJQDF���������<DQQLV�'XRXUG������$UWKXU�6RUOLQ������-HKDQQH�0DUWHO������7KLEDXG�-RXDQ������0DUWLQ�&KHYDULQ������3DXO
.XHQW]����������&KULVWRSKH�3KLOLSSH������/DXUHQFH�)DLYUH�����������3LHUUH�9DEUHV��������

���6HUYLFH�GH�GHUPDWRORJLH��&+8�'LMRQ��'LMRQ��)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLW}�IRQFWLRQQHOOH�G ,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��,16(50
805�����8QLYHUVLW}�GH�ERXUJRJQH�&+8�GLMRQ��'LMRQ��)UDQFH
���FHQWUH�GH�UHIHUHQFH�0$*(&�'LMRQ�0RVD�TXH��VHUYLFH�GH�GHUPDWRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH��'LMRQ��)UDQFH
���,16(50�805�����(XLSH�JHQHWLTXH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��,16(50�������8QLYHUVLW}�GH�%RXUJRJQH�IUDQFKH�FRPW}��&+8�'LMRQ��'LMRQ��)UDQFH
���&HQWUH�GH�U}I}UHQFH�0$*(&�0RVDLTXH��&+8�'LMRQ��'LMRQ��)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLW}�IRQFWLRQQHOOH�G ,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��,16(50
������8QLYHUVLW}�GH�%RXUJRJQH��&+8�'LMRQ��'LMRQ��)UDQFH
���(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLW}�IRQFWLRQQHOOH�G ,QQRYDWLRQ�HQ�'LDJQRVWLF�J}QRPLTXH�GHV�PDODGLHV�UDUHV��,16(50
������8QLYHUVLW}�GH�%RXUJRJQH�IUDQFK�FRPW}��&+8�'LMRQ��'LMRQ��)UDQFH
���VHUYLFH�GH�*}Q}WLTXH�%LRORJLTXH���&+58�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
����(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��,16(50�805������8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
����(TXLSH�*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW�����&HQWUH�GH�U}I}UHQFH�e$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIVl��&HQWUH
GH�*}Q}WLTXH��+�SLWDO�G (QIDQWV��,16(50�������8QLYHUVLW}�GH�%RXUJRJQH��&+8��'LMRQ��)UDQFH
����)}G}UDWLRQ�+RVSLWDOR�8QLYHUVLWDLUH�0}GHFLQH�7UDQVODWLRQQHOOH�HW�$QRPDOLHV�GX�'}YHORSSHPHQW��)+8�75$16/$'��&+8�'LMRQ�%RXUJRJQH�HW
8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
����FHQWUH�GH�UHIHUHQFH�0$*(&�'LMRQ�0RVD�TXH��VHUYLFH�GH�GHUPDWRORJLH��&+8�'LMRQ�%RXUJRJQH��'LMRQ��)UDQFH

0RWV�FOHIV���IUDFWLRQ�DOO}OLTXH��J}Q}WLTXH�KXPDLQH��PXWDWLRQV�VRPDWLTXHV

5mVXPm��

/H�GLDJQRVWLF�J}Q}WLTXH�GHV�PRVD�TXHV�FXWDQ}HV�D�E}Q}®FL}�GX�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ�TXL�D�SHUPLV�OD�G}WHFWLRQ�GH�IDLEOHV�WDX[�GH
PXWDWLRQV�GDQV�OHV�J|QHV�GHV�U}FHSWHXUV�W\URVLQH�NLQDVH��SURW}LQHV�*�RX�SURW}LQHV�GHV�YRLHV�5$6�0$3.�RX�3,�.�0725�GDQV�GHV�WLVVXV�DWWHLQWV�
7RXWHIRLV��FHV�IUDFWLRQV�G DOO|OHV�YDULDQWV��)$9��Q RQW�SDV�HQFRUH�}W}�}WXGL}V�V\VW}PDWLTXHPHQW�VHORQ�OH�W\SH�GH�O}VLRQ�FXWDQ}H�

/ }WXGH�D�SRUW}�U}WURVSHFWLYHPHQW�VXU�OHV�SDWLHQWV�UHFUXW}V�GDQV�OH�SURMHW�0867$5'��0RVDLF�8QGLDJQRVHG�6NLQ�7UDLWV�$QG�5HODWHG�'LVRUGHUV��RX
DGUHVV}V�SRXU�GLDJQRVWLF�J}Q}WLTXH��HW�SRXU�OHVTXHOV�XQ�V}TXHQ{DJH�FLEO}�HQ�SURIRQGHXU�}WDLW�SRVLWLI���U}DOLV}�VHORQ�O RULHQWDWLRQ�FOLQLTXH�SRXU�OHV
J|QHV�3,.�&$��*1$4�*1$����0725��7(.��+5$6�.5$6��RX�15$6��/HV�}FKDQWLOORQV�DQDO\V}V�SURYHQDLHQW�GH�ELRSVLHV�FXWDQ}HV�HQ�]RQH�DWWHLQWH�RX
FKLUXUJLH �G H[}U|VH� �/HV �)$�RQW �}W} �}WXGL}HV �HQ�IRQFWLRQ �GX�J|QH�PXW}�HW �GX�W\SH�GH�O}VLRQ �FXWDQ}H��YDVFXODLUH� �SLJPHQWDLUH� �DGLSHXVH�
K\SHUWURSKLTXH��v�O DLGH�GH�WHVW�GH�.UXVNDOO�:DOOLV�

����}FKDQWLOORQV�RQW�}W}�DQDO\V}V��/D�GLVWULEXWLRQ�GHV�)$9�VHORQ�OH�J|QH�PXW}�HW�OH�W\SH�GH�O}VLRQ�FXWDQ}H�Q }WDLW�SDV�U}SDUWLH�DO}DWRLUHPHQW��/HV
)$9�PR\HQQHV�YDULDLHQW�HQWUH�������*1$4�*1$����HW��������15$6���&HUWDLQHV�PXWDWLRQV�Q }WDLHQW�DVVRFL}HV�TX v�XQ�VHXO�W\SH�G DQRPDOLH�FXWDQ}H
SRXU�0725��K\SRSLJPHQWDWLRQ���7(.��PDOIRUPDWLRQ�YHLQHXVH���+5$6�.5$6��QzYXV�}SLGHUPLTXH�V}EDF}���15$6��QzYXV�P}ODQRF\WDLUH�FRQJ}QLWDO��
DORUV�TXH�OHV�PXWDWLRQV�GH�3,.�&$�HW�*1$4�*1$���}WDLHQW�DVVRFL}HV�UHVSHFWLYHPHQW�v���W\SHV��YDVFXODLUHV�RX�QRQ�SRXU�3,.�&$��HW���W\SHV
�H[FOXVLYHPHQW�YDVFXODLUHV�SRXU�*1$���*1$4��GH�O}VLRQV��3RXU�3,.�&$��OD�U}SDUWLWLRQ�GHV�)$9�VHORQ�OH�W\SH�GH�O}VLRQ�FXWDQ}H�}WDLW�YDULDEOH��/HXU
PR\HQQH�GDQV�OHV�QzYXV�}SLGHUPLTXHV�HW�V}EDF}V��OHV�KDPDUWRPHV�FRQMRQFWLIV�HW�OHV�OLSRPHV�}WDLW�SOXV�}OHY}H��S���������TXH�GDQV�OHV�O}VLRQV
YDVFXODLUHV� �3RXU �OHV �PXWDWLRQV �GH �*1$4�*1$��� �OHV �)$9�YDULDLHQW �SHX �HQWUH �OHV �GLYHUV �W\SHV �GH �PDOIRUPDWLRQV �YDVFXODLUHV� �$X �VHLQ �GHV
PDOIRUPDWLRQV�FDSLOODLUHV��OHV�)$9�PR\HQQHV�GHV�PXWDWLRQV�3,.�&$���������}WDLHQW�GL}UHQWHV�GH�FHOOHV�GH�*1$4�*1$����������

,O�V DJLW�GH�OD�SUHPL|UH�}WXGH�FRPSDUDQW�OD�GLVWULEXWLRQ�GHV�)$9�HQ�IRQFWLRQ�GX�J|QH�HW�GX�W\SH�G DWWHLQWH�FXWDQ}H��/D�FRQQDLVVDQFH�GHV�YDOHXUV
XVXHOOHV �GHV �)$9 �VHORQ �OH �W\SH �GH �O}VLRQ �HVW �XWLOH �v �O LQWHUSU}WDWLRQ �GH �OD �SDWKRJ}QLFLW} �GHV �YDULDQWV �GH �VLJQL®FDWLRQ �LQFRQQXH� �HQ �SDUWLFXOLHU
SRXU�3,.�&$��7(.�HW�0725��U}SDUWLV�VXU�O HQVHPEOH�GH�OD�V}TXHQFH�FRGDQWH��3RXU�OHV�DXWUHV�J|QHV��OHV�PXWDWLRQV�VRQW�OLPLW}HV�v�GHV�KRW�VSRWV��&HV
GL}UHQFHV �GH �)$9 �SHXYHQW �UH¯}WHU �GHV �GL}UHQFHV �SK\VLRSDWKRORJLTXHV �� �HOOHV �SHXYHQW �U}VXOWHU �G XQH �VLPSOH �GL}UHQFH �GH �GHQVLW} �HQ �FHOOXOHV
PXW}HV��HW�DXVVL�W}PRLJQHU�GX�P}FDQLVPH�QRQ�DXWRQRPH�DX�QLYHDX�FHOOXODLUH�GH�IRUPDWLRQ�GHV�O}VLRQV�HQ�PRVD�TXH��FHUWDLQHV�FHOOXOHV�IDLEOHPHQW
UHSU}VHQW}HV� �v �IDLEOH �)$ ��FRPPH�OHV �FHOOXOHV �HQGRWK}OLDOHV�S}ULF\WHV �GDQV �OHV �PDOIRUPDWLRQV �FDSLOODLUHV�� �DJLVVDQW �VXU �OHV �DXWUHV �FHOOXOHV
HQYLURQQDQWHV�



(3,*c1c7,48(��,17(5$&7,216�*b1(6
(19,5211(0(17

.KDOLG�$/)$//$-

���������3DUW�GH�OD�JmQmWLTXH�GDQV�OD�WR[LFLWm�GX�YDOSURDWH�GH�VRGLXP���XQ�PRGlOH�SRVVLEOH�GxLQWHUDFWLRQ�JlQH�HQYLURQQHPHQW�
H[HPSOH�GH�&$&1$�$�

$XWHXUV��

%HUWUDQG�,6,'25���������0DULH�9,1&(17���������%HQMDPLQ�&2*1(���������.KDOLG�$/)$//$-����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8��1$17(6��)UDQFH
���O LQVWLWXW�GX�WKRUD[��,16(50��&156���81,9�1DQWHV���������1$17(6��)UDQFH
���O LQVWLWXW�GX�WKRUD[��,16(50��&156���81,9�1DQWHV���1$17(6��)UDQFH

0RWV�FOHIV���&$&1$�$��LQWHUDFWLRQ�J|QH�HQYLURQQHPHQW��YDOSURDWH�GH�VRGLXP�

5mVXPm��

,1752'8&7,21���/D�SULVH�GH�YDOSURDWH�GH�VRGLXP�SHQGDQW�OD�JURVVHVVH�HVW�FRQQXH�SRXU�VHV�HHWV�W}UDWRJ|QHV�HW�G}YHORSSHPHQWDX[��QRWDPPHQW
FRJQLWLIV�HW�FRPSRUWHPHQWDX[�FKH]�O
KRPPH�HW�FKH]�O
DQLPDO��,QG}SHQGDPPHQW��GH�QRPEUHX[�J|QHV�UHVSRQVDEOHV�G
}SLOHSVLH�VRQW�WUDQVPLV�VHORQ
OH �PRGH�DXWRVRPLTXH�GRPLQDQW �HW �SHXYHQW �}JDOHPHQW �~WUH �UHVSRQVDEOHV �GH�WURXEOHV �QHXUR�G}YHORSSHPHQWDX[�DYHF�XQH�JUDQGH�YDULDELOLW}
G H[SUHVVLRQ��P~PH�LQWUDIDPLOLDOH��/ K\SRWK|VH�G XQ�IDFWHXU�HQYLURQQHPHQWDO�DVVRFL}�VXVFHSWLEOH�GH�PRGL®HU�O H[SUHVVLYLW}�HVW�VRXYHQW�}YRTX}H�
PDLV�UDUHPHQW�}WDEOLH�

0(7+2'(6���1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�IDPLOOH��GRQW�OD�P|UH�HVW�DWWHLQWH�G
}SLOHSVLH�WUDLW}H�SDU�YDOSURDWH�GH�VRGLXP��(OOH�D�HX�FLQT
JURVVHVVHV��GRQW�WURLV�RQW�}W}�LQWHUURPSXHV�SRXU�VSLQD�EL®GD�HW�PDOIRUPDWLRQV�GH�PHPEUHV��(OOH�D�SDU�DLOOHXUV�HX�GHX[�HQIDQWV��XQH�®OOH�HQ�ERQQH
VDQW} �HW �XQ �JDU{RQ �TXL �SU}VHQWH �GHV �GL°FXOW}V �LPSRUWDQWHV �G
DSSUHQWLVVDJH� �XQH �}SLOHSVLH �HW �XQ �UHWDUG �GH �ODQJDJH �DWWULEX}V �v �OD �WR[LFLW} �GX
YDOSURDWH�GH�VRGLXP�LQ�XWHUR��/RUV�GH�FHV�GHX[�JURVVHVVHV��FHWWH�IHPPH�}WDLW�WUDLW}H�DYHF�OD�P~PH�GRVH�GH�YDOSURDWH�GH�VRGLXP�������PJ�SDU
MRXU���8QH�DQDO\VH�GH�O
H[RPH�D�}W}�U}DOLV}H�FKH]�OH�JDU{RQ�v�OD�UHFKHUFKH�G XQH�DXWUH�H[SOLFDWLRQ�v�VHV�GL°FXOW}V�

5(68/7$76���/ H[RPH�D�SHUPLV�O LGHQWL®FDWLRQ�GX�YDULDQW��10B����������F�����&�!�7�S���/HX����3KH��v�O }WDW�K}W}UR]\JRWH�GDQV�OH�J|QH�&$&1$�$
FKH]�OH�FDV�LQGH[��&H�YDULDQW�HVW�DEVHQW�GH�OD�EDVH�GH�GRQQ}HV�JQRP$'��SU}GLW�G}O}W|UH��VFRUH�SKUHG�&$''�Y����������HW�VLWX}�VXU�XQ�KRW�VSRW
PXWDWLRQQHO� �/ }WXGH �GH �V}JU}JDWLRQ �IDPLOLDOH �D �UHWURXY} �FH �YDULDQW �FKH] �OD �P|UH �}SLOHSWLTXH� �WDQGLV �TX LO �Q D �SDV �}W} �LGHQWL®} �FKH] �OD �V�XU
DV\PSWRPDWLTXH��(Q�O DEVHQFH�G }WXGH�IRQFWLRQQHOOH��FH�YDULDQW�HVW�FRQVLG}U}�SRXU�OH�PRPHQW�FRPPH�GH�VLJQL®FDWLRQ�LQFRQQXH�

&21&/86,21���&HWWH�REVHUYDWLRQ�W}PRLJQH�GH�O LPSRUWDQFH�GHV�H[SORUDWLRQV�J}Q}WLTXHV�SRXU�OHV�IDPLOOHV�FRQFHUQ}HV�SDU�XQH�WR[LFLW}�VXVSHFW}H�GX
YDOSURDWH�GH�VRGLXP��QRWDPPHQW�ORUVTX XQH�YDULDELOLW}�G
H[SUHVVLRQ�HVW�FRQVWDW}H�GDQV�XQH�IUDWULH��/ LQWHUSU}WDWLRQ�GHV�YDULDQWV�HVW�G}OLFDWH�GDQV
FH�FRQWH[WH�HW�Q}FHVVLWH�GH��SUHQGUH�HQ�FRPSWH�FHX[�SRWHQWLHOOHPHQW�K}ULW}V�GH�OD�P|UH�DWWHLQWH�G }SLOHSVLH��8Q�SRWHQWLHO�HHW�DGGLWLI�GH�OD�FDXVH
J}Q}WLTXH�HW�GH�O H[SRVLWLRQ�LQ�XWHUR�DX�YDOSURDWH�GH�VRGLXP��GDQV�XQ�PRG|OH�G LQWHUDFWLRQ�J|QH�HQYLURQQHPHQW��UHVWH�v�H[SORUHU��

3LlFH�MRLQWH���WR�VXEPHW�&$&1$�$�GRF



21&2*c1c7,48( &DUROLQH�.,(17=�%866<

���������3DWLHQW�5HVVRXUFH�HQ�RQFRJmQmWLTXH���h�SURSRV�GxXQH�H[SmULHQFH

$XWHXUV��

&DUROLQH�.,(17=������0DQRQ�&$5527�%(&/(������)DELHQQH�35,(85������0DULQH�/(%581������0DULH�08'$5'������,VDEHOOH�/$<(6������5HQDXG�7285$,1(
���

���*(1(7,48(��&+8�125'�6$,17�(7,(11(��6$,17�(7,(11(��)UDQFH
���*(1(7,48(��+23,7$/�125'��6$,17�(7,(11(��)UDQFH
���*(1(7,48(��+23,7$/�125'��67�(7,(11(��)UDQFH

0RWV�FOHIV���3DWLHQW�UHVVRXUFH��%5&$���%5&$���RQFRJ}Q}WLTXH��JURXSH�GH�SDUROH��VHLQ��RYDLUH

5mVXPm��

/H�3ODQ�FDQFHU�����������D�LQLWL}�XQH�H[S}ULPHQWDWLRQ�TXL�YLVH�v�PHVXUHU�OH�U�OH�GHV�DQFLHQV�SDWLHQWV�DXSU|V�GHV�QRXYHDX[�HQWUDQWV�GDQV�OD
PDODGLH� �&HUWDLQV �DQFLHQV �SDWLHQWV �D\DQW �SULV �VX°VDPPHQW �GH �UHFXO �VXU �OHXU �KLVWRLUH �RQW �IDLW �OH �FKRL[ �GH �GHYHQLU� �v �WLWUH �E}Q}YROH� �e �3DWLHQW
5HVVRXUFH �l ��35�� �,OV �SDUWDJHQW �OHXU �H[S}ULHQFH �GH �OD �SDWKRORJLH �HW �GHV �VRLQV �OL}V �v �FHOOH�FL �GDQV �GL}UHQWHV �VS}FLDOLW}V �D®Q �GH �SHUPHWWUH �DX[
QRXYHDX[�SDWLHQWV�GH�PLHX[�FRPSUHQGUH�HW�YLYUH�DYHF�OHXU�PDODGLH�HW�VHV�FRQV}TXHQFHV�
(Q�RQFRJ}Q}WLTXH��GDQV�OH�FDGUH�G XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH��v�QRWUH�FRQQDLVVDQFH��LO�Q H[LVWDLW�DXFXQ�35��,O�HQ
H[LVWH �ELHQ �HQ �RQFRORJLH �PDLV �OD �SUREO}PDWLTXH �HVW �GL}UHQWH �� �LO �Q \ �D �SDV �GH �G}FLVLRQ �GH �FKLUXUJLH �SURSK\ODFWLTXH �v �SUHQGUH� �HW �OHV �SDWLHQWHV
SU}GLVSRV}HV�DX�FDQFHU�GX�VHLQ�HW�GH�O RYDLUH�Q RQW�SDV�WRXWHV�}W}�DWWHLQWHV�G XQ�FDQFHU�
1RWUH�H[S}ULHQFH�GH�SOXVLHXUV�DQQ}HV�GH�JURXSH�GH�SDUROH�SRXU�SDWLHQWHV�SRUWHXVHV�G XQH�DQRPDOLH�%5&$��%5&$��QRXV�D�SHUPLV�G LGHQWL®HU�XQH
SUREO}PDWLTXH�v�SDUW�HQWL|UH���OD�SULVH�GH�G}FLVLRQ�FRQFHUQDQW��OD�PDVWHFWRPLH�SURSK\ODFWLTXH��/H�JURXSH�GH�SDUROH�HVW�LG}DO�SRXU�GHV�SDWLHQWHV�TXL
VRXKDLWHQW�SDUWDJHU�OHXU�H[S}ULHQFH�HQ�JURXSH�PDLV�Q HVW�SDV�DGDSW}�v�FHOOHV�TXL�RQW�EHVRLQ�G }FKDQJHU�GDQV�XQ�FDGUH�SOXV�UHVWUHLQW�
8QH�SDWLHQWH��®G|OH�DX�JURXSH�GH�SDUROH��V HVW�SRUW}H�YRORQWDLUH�SRXU�~WUH�35���SRUWHXVH�G XQH�DQRPDOLH�%5&$��HOOH�DYDLW�G}Mv�O H[S}ULHQFH�G XQ
FDQFHU�GX�VHLQ��GH�OD�PDVWHFWRPLH�SURSK\ODFWLTXH�HW�GH�O DQQH[HFWRPLH��7U|V�SRVLWLYH��HOOH�DYDLW�SULV�XQH�FHUWDLQH�GLVWDQFH�DYHF�VRQ�KLVWRLUH
SHUVRQQHOOH��$YHF�O DLGH�HW�OH�VRXWLHQ�GH�/D�/LJXH�&RQWUH�OH�&DQFHU��FRPLW}�/RLUH�����QRXV�DYRQV�H[S}ULPHQW}�HQ������OH�SURMHW�e�3DWLHQWH�5HVVRXUFH
2QFRJ}Q}WLTXH�l��/D�SDWLHQWH�D�HHFWX}�XQH�IRUPDWLRQ�VS}FL®TXH�e�3DWLHQW�5HVVRXUFH�l�HW�QRXV�DYRQV�SDU�DLOOHXUV�SULV�OH�VRLQ�GH�QRXV�DVVXUHU�GH�VD
ERQQH�FRPSU}KHQVLRQ�GH�O RQFRJ}Q}WLTXH�
1RWUH�35�D�UHQFRQWU}�SOXVLHXUV�SDWLHQWHV�HQ�HQWUHWLHQV�LQGLYLGXHOV�v�UDLVRQ�G XQH�IRLV�SDU�PRLV� �GDQV�OH�UHVSHFW�GX�VHFUHW�P}GLFDO� �8Q�G}EULH®QJ
}WDLW�HHFWX}�DYHF�HOOH�SDU�XQ�PHPEUH�GH�QRWUH�}TXLSH�DYDQW�HW�DSU|V�FKDTXH�HQWUHWLHQ��8Q�VRXWLHQ�SV\FKRORJLTXH�D�}W}�PLV�v�VD�GLVSRVLWLRQ�
/HV�SDWLHQWHV�D\DQW�VROOLFLW}�QRWUH�35�RQW�}W}�WU|V�VDWLVIDLWHV�GH�O HQWUHWLHQ�TXL�OHXU�D�SHUPLV�GH�FKHPLQHU�GDQV�OHXU�G}FLVLRQ�GH�FKLUXUJLH��/H�IDLW
G REWHQLU�GHV�G}WDLOV�VXU�OH�Y}FX�G XQH�DXWUH�SDWLHQWH�D�FRQWULEX}�v�GLPLQXHU�O DQ[L}W}�GH�FHOOHV�TXL�RQW�RSW}�SRXU�OD�PDVWHFWRPLH�SURSK\ODFWLTXH��'H
QRWUH�SRLQW�GH�YXH�FHWWH�}WURLWH�FROODERUDWLRQ�QRXV�D�SHUPLV�G DSSU}KHQGHU�XQ�SHX�SOXV�OHV�EHVRLQV�GH�QRV�SDWLHQWHV�HW�G DGPHWWUH�TX HQ�WDQW�TXH
SURIHVVLRQQHOV�QRXV�DYRQV�DXVVL�QRV�OLPLWHV��&HWWH�DSSURFKH�FRPSO}PHQWDLUH��WU|V�SRVLWLYH��GHYUDLW�~WUH�HQYLVDJ}H�VXU�GX�ORQJ�WHUPH�FRPPH�XQ
RXWLO�G DLGH�v�OD�G}FLVLRQ�FRQFHUQDQW�OHV�FKLUXUJLHV��&H�SURMHW�SLORWH�SHUPHW�GH�PHWWUH�HQ�OXPL|UH�GHV�}O}PHQWV�Q}FHVVDLUHV�v�OD�U}XVVLWH�GH�FHWWH
DLGH�DX[�SDWLHQWV�

3LlFH�MRLQWH���'RFXPHQW�LQWHQWLRQ�3267(5�3$7,(17�5(66285&(�DVVLVHV�J}Q}WLTXH������GRF
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ODPLVVH�0$16285�+(1',/,

���������8QH�c�DVVRFLDWLRQ�GH�PDOIDLWHXUV�f�GDQV�OH�JOREXOH�URXJH�GmYRLOmH�SDU�OH�VmTXHQkDJH�KDXW�GmELW�

$XWHXUV��

/DPLVVH�0$16285�+(1',/,������6LKHP�7$5),������%RXFKUD�%$'$28,������$EGHOUD]DN�$,66$7������&KULVWLQH�*$0(,52������6W}SKDQH�0287(5($8�����
(PPDQXHOOH�)$8%(57������&DUROLQH�0$.2:6.,������&ODLUH�%$552������)U}G}ULF�*$5%$1������*RQ]DOR�'(�/81$������9}URQLTXH�3,&$5'������)U}G}ULF
*$/$&7(526�������%HQR�W�)81$/27����

���'}SDUWHPHQW�GH�J}Q}WLTXH��$3+3�+(15,�021'25��&5(7(,/��)UDQFH
���/DERUDWRLUH�G
+}PDWRORJLH��+�SLWDO�+HQUL�0RQGRU���$3+3��&5(7(,/��)UDQFH
���/DERUDWRLUH�G
K}PDWRORJLH��$3+3�+(15,�021'25��&5(7(,/��)UDQFH
���/DERUDWRLUH�GH�J}Q}WLTXH��+�SLWDO�+HQUL�0RQGRU���$3+3��&5(7(,/��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH��$3+3�+(15,�021'25��&5(7(,/��)UDQFH
���6HUYLFH�G
+}PDWRORJLH��&+8�GH�*UHQREOH��*5(12%/(��)UDQFH
���/DERUDWRLUH�G
+}PDWRORJLH��&+8�GH�*UHQREOH��*5(12%/(��)UDQFH
���8QLW}�GHV�PDODGLHV�J}Q}WLTXHV�GX�JOREXOH�URXJH��+�SLWDO�+HQUL�0RQGRU���$3+3��&5(7(,/��)UDQFH
���/DERUDWRLUH�G
K}PDWRORJLH��$3+3�%,&(75(��/(�.5(0/,1�%,&(75(��)UDQFH
����&HQWUH�GH�U}I}UHQFH�GHV�V\QGURPHV�GU}SDQRF\WDLUHV�PDMHXUV��$3+3�+(15,�021'25��&5(7(,/��)UDQFH

0RWV�FOHIV���DVVRFLDWLRQ��YDULDQWV��6+'��1*6��}U\WKURF\WH

5mVXPm��

,QWURGXFWLRQ���/ DVVRFLDWLRQ�GX�WUDLW�6�v�O RYDORF\WRVH�GX�VXG�HVW�DVLDWLTXH��26($��D�G}Mv�}W}�G}FULWH�GDQV�OD�OLWW}UDWXUH�PDLV�UHVWH�UDUH��1RXV
UDSSRUWRQV�LFL�O DVVRFLDWLRQ�LQ}GLWH�G XQ�WUDLW�6��G XQH�2YDORF\WRVH�GX�VXG�HVW�DVLDWLTXH��G XQH�HOOLSWRF\WRVH�HW�G XQH�VWRPDWRF\WRVH�K}U}GLWDLUH
G}VK\GUDW}H��'+6W��GDQV�XQH�IDPLOOH�RULJLQDLUH�GHV�&RPRUHV�HW�GRQW�OH�GLDJQRVWLF�D�SX�~WUH�SRV}�JUxFH�DX�V}TXHQ{DJH�KDXW�G}ELW��6+'��

0DW}ULHO�HW�0}WKRGHV���/ $'1�D�}W}�H[WUDLW�VXU�VDQJ�WRWDO�SDU�WHFKQLTXH�)OH[LJHQH��4LDJHQ���/H�FDV�LQGH[��3����D�}W}�H[SORU}�HQ�6+'�HW�VHV
DSSDUHQW}V��3�����HW�3�����HQ�V}TXHQ{DJH�6DQJHU�FLEO}��/H�6+'�D�}W}�U}DOLV}�DYHF�OHV�NLWV�.$3$�HW�OH�NLW�0HGH[RPH��5RFKH�1LPEOHJHQ��VXU
1H[WVHT�����,OOXPLQD���/ DQDO\VH�ELRLQIRUPDWLTXH�XWLOLVH�XQ��SLSHOLQH�PDLVRQ�%:$�*$7.�EHVW�SUDFWLFHV�HW�OH�ORJLFLHO�6HTQH[W��-6,����/ LQWHUSU}WDWLRQ�VH
IDLW�YLD�,9$��,QJHQXLW\�YDULDQW�DQDO\]HU��4LDJHQ��HW�OH�ORJLFLHO�$ODPXW��,QWHUDFWLYH�%LRVRIWZDUH���'HV�WHVWV�SK}QRW\SLTXHV�GX�*OREXOH�URXJH��*5��RQW
}JDOHPHQW�}W}�U}DOLV}V���WHVW�(0$��HNWDF\WRP}WULH��IURWWLV��PHVXUH�G DFWLYLW}V�GHV�HQ]\PHV�GX�*5��}WXGH�GH�O K}PRJORELQH��FRXUEH�GH�GHQVLW}¤

5}VXOWDWV���3���HVW�XQH�IHPPH�G RULJLQH�FRPRULHQQH�K}W}UR]\JRWH�$�6�D\DQW�SU}VHQW}�XQ�LQIDUFWXV�VSO}QLTXH�ORUV�G XQ�YRO�ORQJ�FRXUULHU��(OOH�HVW
DWWHLQWH�G XQH�DQ}PLH�K}PRO\WLTXH�QRUPRF\WDLUH�QRUPRFKURPH�U}J}Q}UDWLYH�DYHF�GHV�DQRPDOLHV�PRUSKRORJLTXHV�GHV�*5�GLVFRUGDQWHV�DYHF�OH�WUDLW
6��/H�6+'�D�SHUPLV�GH�PRQWUHU�OD�FRH[LVWHQFH�FKH]�FHWWH�SDWLHQWH�G XQH��26($��G XQH�VWRPDWRF\WRVH�K}U}GLWDLUH�G}VK\GUDW}H��'+6W���G XQH
HOOLSWRF\WRVH��G XQ�WUDLW�GU}SDQRF\WDLUH�HW�G XQ�YDULDQW�*�3'�W\SH�0DWHUD�$��v�O }WDW�K}W}UR]\JRWH��&HWWH�DVVRFLDWLRQ�GH�YDULDWLRQV�HVW�LQ}GLWH��6D
®OOH��3������SU}VHQWH�OH�P~PH�J}QRW\SH��H[FHSW}�OH�YDULDQW�*�3'�DEVHQW�FKH]�HOOH�� �(OOH�D�XQH�DQ}PLH�K}PRO\WLTXH�QRUPRF\WDLUH��QRUPRFKURPH
U}J}Q}UDWLYH�DV\PSWRPDWLTXH��/ HNWDF\WRP}WULH�HW�OH�WHVW�(0$�U}DOLV}V�FKH]�HOOH�RQW�FRQFOX�v�XQH�26($��/ H[DPHQ�GX�IURWWLV�VDQJXLQ�D�PRQWU}�GHV
JOREXOHV �URXJHV �RYDOR�VWRPDWRF\WDLUHV �DW\SLTXHV� �8Q �DXWUH �DSSDUHQW}� �3����� � �VRXUDQW �G XQH �DQ}PLH �K}PRO\WLTXH �QRUPRFKURPH �QRUPRF\WDLUH�
G XQH�U}WLQRSDWKLH�HW�VSO}QHFWRPLV}�GDQV�O HQIDQFH�SRUWH�DXVVL�WRXWHV�OHV�YDULDWLRQV�IDPLOLDOHV�v�O }WDW�K}W}UR]\JRWH�H[FHSW}�OH�YDULDQW�*�3'�

&RQFOXVLRQV �� �/ DQDO\VH �J}Q}WLTXH �D �SHUPLV �GH �PRQWUHU �O DVVRFLDWLRQ �GH �GL}UHQWHV �PDODGLHV �J}Q}WLTXHV �GX �JOREXOH �URXJH �FKH] �OHV �PHPEUHV �GH
FHWWH�IDPLOOH��&HWWH�DVVRFLDWLRQ�UHQG�G}OLFDWH�O LQWHUSU}WDWLRQ�GHV�WHVWV�SK}QRW\SLTXHV��(OOH�D�IDLW�PDQTXHU�OH�GLDJQRVWLF�GH�'+6W�GDQV�O HQIDQFH�FKH]
XQ�PHPEUH�GH�OD�IDPLOOH��TXL�D�}W}�VSO}QHFWRPLV}��DORUV�TXH�OD�'+6W�FRQWUH�LQGLTXH�OD�VSO}QHFWRPLH�GX�IDLW�GH�OD�VXUYHQXH�SRVVLEOH�GH�FRPSOLFDWLRQV
WKURPERWLTXHV�PDMHXUHV���8QH�WHOOH�DVVRFLDWLRQ�Q D�MDPDLV�}W}�LGHQWL®}H�HW�VRQ�HHW�SU}FLV�VXU�OD�PHPEUDQH�GX�*5�QH�SHXW�~WUH�SU}GLW�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 &\ULO�0LJQRW

���������6SHFWUH�FOLQLTXH�HW�JmQRW\SLTXH�GX�V\QGURPH�GH�/DPE�6KDyHU��62;��

$XWHXUV��

&KULVWHO�'HSLHQQH������%RULV�.HUHQ������3HUULQH�&KDUOHV������,VDEHOOH�0DUH\������$QQH�&ODXGH�7DEHW������-RQDWKDQ�/}Y\������/DXUHQFH�3HUULQ������&\ULO
0LJQRW������$QGUHDV�+DUWPDQQ������&DUROLQH�6FKOXWK�%RODUG������*DHWDQ�/HVFD������&DUROLQH�1DYD������3DXOLQH�0RQLQ������6RSKLH�'XSXLV�*LURG������$OLFH
3RLVVRQ������6DOLPD�(O�&KHKDGHK������<YHV�$OHPELN������$QJH�/LQH�%UXHO�������'DSKQ}�/HKDOOH�������6RSKLH�1DPERW�������6}EDVWLHQ�0RXWWRQ������
6\OYLH�2GHQW�������6\OYLH�-DLOODUG�������&KULVW|OH�'XERXUJ�������$VKOH\�6LJDIRRV�������3DWULFN�%ODFNEXUQ�������$EGXO�+DVHHE�������.LUVW\�0F:DOWHU������
6KRML�,FKLNDZD�������0DULD�-�*XLOOHQ�6DFRWR�������5KRQGD�(�6FKQXU�������=HKXD�=KX�������<YRQQH�+LOOKRUVW�������/XFLD�2UWHJD�������(OL]DEHWK�-�%KRM
������'LDQH�0DVVHU�)U\H�������.ULVWLQ�/LQGVWURP�������.HUL�0�5DPVH\�������9LQRGK�1DUD\DQDQ�������(PLO\�)DVVL�������0DUFLD�:LOOLQJ�������7UHYRU�&ROH
������&ODLUH�*�6DOWHU�������5KRGD�$NLODSD�������$QWKRQ\�9DQGHUVWHHQ�������1DWDOLH�&DQKDP�������3DWULFN�5XPS�������(ULFD�+�*HUNHV�������-ROLHQ�6�.OHLQ
:DVVLQN�5XLWHU�������(PLOLD�%LMOVPD�������0DUL�WWH�-9�+RHU�������0DUFHOR�9DUJDV�������)ORULDQ�&KHULN�������&KULVWLQH�)UDQFDQQHW�������-LOO�$�5RVHQIHOG
������.HUHQ�0DFKRO�������'DUU\O�$�6FRWW�������*DU\�'�&ODUN�������&DUORV�$�%DFLQR�������;LD�:DQJ�������0DUWD�%HUWROL�������6LPRQ�=ZROLQVNL�������5K\V�+
7KRPDV�������(OD�$ND\�������5HEHNDK�%UHVVL�������5RVVDQD�6DQFKH]�5XVVR�������0\ULDP�6URXU�������/DXUD�5XVVHOO�������$QQH�0DULH�(�*R\HWWH������
/XFLH�'XSXLV�������5REHUWR�0HQGR]D�/RQGRQR�������&DWKHULQH�.DULPRY�������0DULHV�-RVHSK�������0DWKLOGH�1L]RQ�������%HQMDPLQ�&RJQ}�������$OPD
.XHFKOHU�������$P}OLH�3LWRQ�������(ULF�:�.OHH�������9}URQLTXH�/HIHEYUH�����

���,QVWLWXW�I�U�+XPDQJHQHWLN��8QLYHUVLWyWVNOLQLNXP�(VVHQ��(VVHQ��$OOHPDJQH
���'}SDUWHPHQW�GH�J}Q}WLTXH��*+�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���&HQWUH�1DWLRQDO�GH�5}I}UHQFH�GX�6\QGURPH�*LOOHV�GH�OD�7RXUHWWH��*+�3LWL}�6DOS~WUL|UH��SDULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ���/\RQ��)UDQFH
���*}QR3V\��5HIHUHQFH�&HQWHU�IRU�'LDJQRVLV�DQG�0DQDJHPHQW�RI�*HQHWLF�3V\FKLDWULF�'LVRUGHUV��&HQWUH�+RVSLWDOLHU�OH�9LQDWLHU���/\RQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�+DXWHSLHUUH��6WUDVERXUJ��)UDQFH
����,16(50������/1&��*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
����&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�e$QRPDOLHV�GX�'}YHORSSHPHQW�GH�O ,QWHUU}JLRQ�(VWl��+�SLWDO�G (QIDQWV��&+8�'LMRQ
%RXUJRJQH��'LMRQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����805B6�������8QLY�5HQQHV��&+8�5HQQHV��,QVHUP��(+(63��,UVHW���5HQQHV��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�*}QRPLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����'HSDUWPHQW�RI�%LRFKHPLVWU\�DQG�0ROHFXODU�%LRORJ\��0D\R�&OLQLF��5RFKHVWHU��(WDWV�8QLV
����&HQWHU�IRU�,QGLYLGXDOL]HG�0HGLFLQH��'HSDUWPHQW�RI�+HDOWK�6FLHQFH�5HVHDUFK��DQG�'HSDUWPHQW�RI�/DERUDWRU\�0HGLFLQH�DQG�3DWKRORJ\��0D\R�&OLQLF�
5RFKHVWHU��(WDWV�8QLV
����'HSDUWPHQW�RI�6XUJHU\��'LYLVLRQ�RI�2UWKRSDHGLF�6XUJHU\��7KH�&KLOGUHQ V�+RVSLWDO�RI�3KLODGHOSKLD��3KLODGHOSKLD��(WDWV�8QLV
����*HQH'[��*HQH'[����*DLWKHUVEXUJ��(WDWV�8QLV
����'HSDUWPHQW�RI�&OLQLFDO�'LDJQRVWLF�V��$PEU\�*HQHWLFV��$OLVR�9LHMR��(WDWV�8QLV
����*HQH'[��*HQH'[��*DLWKHUVEXUJ��(WDWV�8QLV
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��/HLGHQ�8QLYHUVLW\�0HGLFDO�&HQWHU��/HLGHQ��3D\V�%DV
����&RRN�&KLOGUHQV�0HGLFDO�&HQWHU��&RRN�&KLOGUHQV�0HGLFDO�&HQWHU��)RUW�:RUWK��(WDWV�8QLV
����'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��&KLOGUHQ V�+RVSLWDO�RI�3KLODGHOSKLD��3KLODGHOSKLD��(WDWV�8QLV
����'LYLVLRQ�RI�*HQHWLFV�DQG�'\VPRUSKRORJ\��5DG\�&KLOGUHQ V�+RVSLWDO�6DQ�'LHJR��6DQ�'LHJR��(WDWV�8QLV
����'LYLVLRQ�RI�*HQHWLFV�DQG�0HWDEROLVP��3KRHQL[�&KLOGUHQ V�+RVSLWDO��3KRHQL[��(WDWV�8QLV
����7UDQVODWLRQDO�*HQRPLFV�5HVHDUFK�,QVWLWXWH��&HQWHU�IRU�5DUH�&KLOGKRRG�'LVRUGHUV��3KRHQL[��(WDWV�8QLV
����'LYLVLRQ�RI�*HQHWLFV�DQG�*HQRPLF�0HGLFLQH��'HSDUWPHQW�RI�3HGLDWULFV��:DVKLQJWRQ�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��6W��/RXLV��(WDWV�8QLV
����:HVW�0LGODQGV�5HJLRQDO�*HQHWLFV�6HUYLFH�DQG�%LUPLQJKDP�+HDOWK�3DUWQHUV��%LUPLQJKDP�:RPHQ V�DQG�&KLOGUHQ V�1+6�)RXQGDWLRQ�7UXVW�
%LUPLQJKDP��5R\DXPH�8QL
����5,/'�:HOOFRPH�:ROIVRQ�&HQWUH��5R\DO�'HYRQ�DQG�([HWHU�1+6�)RXQGDWLRQ�7UXVW��([HWHU��5R\DXPH�8QL
����1RUWK�:HVW�7KDPHV�5HJLRQDO�*HQHWLFV�6HUYLFH��1RUWKZLFN�3DUN�+RVSLWDO��/RQGRQ��5R\DXPH�8QL
����,:.�+HDOWK�&HQWUH��'DOKRXVLH�8QLYHUVLW\��+DOLID[��&DQDGD
����'HSDUWPHQW�RI�*HQHWLFV��8QLYHUVLW\�RI�*URQLQJHQ��8QLYHUVLW\�0HGLFDO�&HQWHU�*URQLQJHQ��*URQLQJHQ��3D\V�%DV
����*LOOHWWH�&KLOGUHQ V�6SHFLDOW\�+HDOWKFDUH��*LOOHWWH�&KLOGUHQ V�6SHFLDOW\�+HDOWKFDUH��6W��3DXO��(WDWV�8QLV
����6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�e$QRPDOLHV�GX�'}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�GX�6XG�(VW¢��&+8
GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����'HSDUWPHQW�RI�0ROHFXODU�	�+XPDQ�*HQHWLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
����'HSDUWPHQW�RI�0ROHFXODU�3K\VLRORJ\�DQG�%LRSK\VLFV��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
����3HGLDWULFV�1HXURORJ\��%D\ORU�&ROOHJH�RI�0HGLFLQH��+RXVWRQ��(WDWV�8QLV
����1RUWKHUQ�*HQHWLFV�6HUYLFH��1HZFDVWOH�XSRQ�7\QH�1+6�)RXQGDWLRQ�7UXVW��1HZFDVWOH�XSRQ�7\QH��5R\DXPH�8QL
����'HSDUWPHQW�RI�1HXURORJ\��5R\DO�9LFWRULD�,Q®UPDU\��1HZFDVWOH�XSRQ�7\QH�+RVSLWDOV�1+6�)RXQGDWLRQ�7UXVW��1HZFDVWOH�XSRQ�7\QH��5R\DXPH�8QL
����'LYLVLRQ�RI�0HWDEROLF�'LVRUGHUV��&KLOGUHQ V�+RVSLWDO�RI�2UDQJH�&RXQW\��2UDQJH��(WDWV�8QLV
����'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��(PRU\�8QLYHUVLW\��$WODQWD��(WDWV�8QLV
����'LYLVLRQ�RI�3HGLDWULF�1HXURORJ\��'HSDUWPHQW�RI�3HGLDWULFV��0RQWUHDO�&KLOGUHQ V�+RVSLWDO��0F*LOO�8QLYHUVLW\�+HDOWK�&HQWHU��0RQWUHDO��&DQDGD
����'LYLVLRQ�RI�0HGLFDO�*HQHWLFV��'HSDUWPHQW�RI�6SHFLDOL]HG�0HGLFLQH��0F*LOO�8QLYHUVLW\��0RQWUHDO��&DQDGD
����&KLOG�'HYHORSPHQW�3URJUDP��'HSDUWPHQW�RI�3HGLDWULFV��0RQWUHDO�&KLOGUHQ V�+RVSLWDO��0F*LOO�8QLYHUVLW\�+HDOWK�&HQWHU��0RQWUHDO��&DQDGD
����'LYLVLRQ�RI�&OLQLFDO�DQG�0HWDEROLF�*HQHWLFV��7KH�+RVSLWDO�IRU�6LFN�&KLOGUHQ�DQG�8QLYHUVLW\�RI�7RURQWR��7RURQWR��&DQDGD
����&KLOGUHQ V�KRVSLWDO�RI�/RV�$QJHOHV��&KLOGUHQ V�KRVSLWDO�RI�/RV�$QJHOHV��/RV�$QJHOHV��(WDWV�8QLV
����0HGLFDO�*HQHWLFV�DQG�0HWDEROLVP��9DOOH\�&KLOGUHQ V�+RVSLWDO��0DGHUD��(WDWV�8QLV
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��(WDWV�8QLV



����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�1DQWHV��1DQWHV��)UDQFH
����,QVWLWXW�I�U�+XPDQJHQHWLN��8QLYHUVLWyWVNOLQLNXP�(VVHQ��8QLYHUVLWyW�'XLVEXUJ�(VVHQ��(VVHQ��$OOHPDJQH
����/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���G}®FLHQFH�LQWHOOHFWXHOOH

5mVXPm��

3XUSRVH

/DPE�6KDHU�V\QGURPH��/$06+)��LV�D�QHXURGHYHORSPHQWDO�GLVRUGHU�GHVFULEHG�LQ�MXVW�RYHU�WZR�GR]HQ�SDWLHQWV�ZLWK�KHWHUR]\JRXV�JHQHWLF�DOWHUDWLRQV
LQYROYLQJ �62;�� �D �JHQH�HQFRGLQJ�D �WUDQVFULSWLRQ �IDFWRU �UHJXODWLQJ �FHOO �IDWH �DQG�GLHUHQWLDWLRQ �LQ �QHXURJHQHVLV �DQG�RWKHU �GLVFUHWH �GHYHORSPHQWDO
SURFHVVHV��7KH�JHQHWLF�DOWHUDWLRQV�GHVFULEHG�VR�IDU�DUH�PDLQO\�PLFURGHOHWLRQV��7KH�SUHVHQW�VWXG\�ZDV�DLPHG�DW�LQFUHDVLQJ�RXU�XQGHUVWDQGLQJ�RI
/$06+)��LWV�FOLQLFDO�DQG�JHQHWLF�VSHFWUXP��DQG�WKH�SDWKRSK\VLRORJLFDO�PHFKDQLVPV�LQYROYHG�

0HWKRGV

&OLQLFDO�DQG�JHQHWLF�GDWD�ZHUH�FROOHFWHG�WKURXJK�*HQH0DWFKHU�DQG�FOLQLFDO�RU�JHQHWLF�QHWZRUNV�IRU����QRYHO�SDWLHQWV�KDUERULQJ�YDULRXV�W\SHV�RI
62;��DOWHUDWLRQV��)XQFWLRQDO�FRQVHTXHQFHV�RI�VHOHFWHG�VXEVWLWXWLRQV�ZHUH�LQYHVWLJDWHG�

5HVXOWV

0LFURGHOHWLRQV�DQG�WUXQFDWLQJ�YDULDQWV�RFFXUUHG�WKURXJKRXW�62;�� �,Q�FRQWUDVW� �PRVW�PLVVHQVH�YDULDQWV�FOXVWHUHG�LQ�WKH�SLYRWDO �62;�VSHFL®F�KLJK�
PRELOLW\�JURXS�GRPDLQ��7KH�ODWWHU�YDULDQWV�SUHYHQWHG�62;��IURP�ELQGLQJ�'1$�DQG�SURPRWLQJ�WUDQVDFWLYDWLRQ�LQ�YLWUR��ZKHUHDV�PLVVHQVH�YDULDQWV
ORFDWHG�RXWVLGH�WKH�KLJK�PRELOLW\�JURXS�GRPDLQ�GLG�QRW��&OLQLFDO�PDQLIHVWDWLRQV�DQG�VHYHULW\�YDULHG�DPRQJ�SDWLHQWV��1R�FOHDU�JHQRW\SH�SKHQRW\SH
FRUUHODWLRQV�ZHUH�IRXQG��H[FHSW�WKDW�PLVVHQVH�YDULDQWV�RXWVLGH�WKH�KLJK�PRELOLW\�JURXS�GRPDLQ�ZHUH�JHQHUDOO\�EHWWHU�WROHUDWHG�

&RQFOXVLRQV

7KLV �VWXG\ �H[WHQGV �WKH �FOLQLFDO �DQG �JHQHWLF �VSHFWUXP �DVVRFLDWHG �ZLWK �/$06+) �DQG �FRQVROLGDWHV �HYLGHQFH �WKDW �62;� �KDSORLQVX°FLHQF\ �OHDGV �WR
YDULDEOH�GHJUHHV�RI�LQWHOOHFWXDO�GLVDELOLW\��ODQJXDJH�GHOD\��DQG�RWKHU�FOLQLFDO�IHDWXUHV�



1(852*c1c7,48( -XOLHWWH�3,$5'

���������/H�YDULDQW�F�����*!$�GH�*5,$��HVW�DVVRFLm�h�XQ�SKmQRW\SH�UHFRQQDLVVDEOH�FRPSUHQDQW�XQH�G\VDUWKULH��XQ�Um{H[H�GH
VXUVDXW�H[DJmUm�HW�GHV�PRXYHPHQWV�FKRUmR�P\RFORQLTXHV�

$XWHXUV��

-XOLHWWH�3,$5'������+RQJMLH�<XDQ������'DQLHO�$PVDOOHP������0DWKLHX�$QKHLP������0DWWKLHX�%HUHDX������/DXUHQ�%XLVVRQ������-DPHOHGGLQH�&KHOO\�����
1DQD�/LX������6FRWW�MDPHV�0\HUV������0DUWLQH�5D\QDXG������3KLOLSSH�5LFKDUG������6WHSKHQ�7UD\QHOLV������/LRQHO�9DQ�0DOGHUJHP������7KRPDV�:LUWK�����
:HQVKX�;LDQJ:HL������<XFKHQ�;X����

���FHQWUH�GH�J}Q}WLTXH�KXPDLQH��&+8��%HVDQ{RQ��)UDQFH
���'HSDUWPHQW�RI�3KDUPDFRORJ\�DQG�&KHPLFDO�%LRORJ\��(PRU\�8QLYHUVLW\�6FKRRO�RI�0HGLFLQH��$WODQWD��(WDWV�8QLV
���6HUYLFH�GH�S}GLDWULH��&+8��%HVDQ{RQ��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8��6WDUVERXUJ��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8��%HVDQ{RQ��)UDQFH
���,QVWLWXW�GH�*}Q}WLTXH�HW�GH�%LRORJLH�0RO}FXODLUH�HW�&HOOXODLUH��,QVWLWXW�GH�*}Q}WLTXH�HW�GH�%LRORJLH�0RO}FXODLUH�HW�&HOOXODLUH��,OONLUFK��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8��7RXUV��)UDQFH
���6HUYLFH�GH�1HXURORJLH��&+8��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���*5,$���K\SHUHNSOH[LH��FKRU}H��P\RFORQLHV��U}FHSWHXUV�v�$03$

5mVXPm��

/HV�PXWDWLRQV�K}PL]\JRWHV�GH�*5,$���TXL�FRGH�OD�VRXV�XQLW}�*OX$��GX�U}FHSWHXU�v�$03$��RQW�}W}�UDSSRUW}HV�FKH]�GHV�VXMHWV�GH�VH[H�PDVFXOLQ
SU}VHQWDQW�GLYHUV�WURXEOHV�QHXUR�G}YHORSSHPHQWDX[�LQFOXDQW�XQH�G}®FLHQFH�LQWHOOHFWXHOOH��',���GHV�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��GHV�WURXEOHV�GX
VRPPHLO��XQH�}SLOHSVLH�HW�XQH�K\SRWRQLH�

1RXV�DYRQV�}YDOX}�XQH�JUDQGH�IDPLOOH�FDXFDVLHQQH�GDQV�ODTXHOOH�V}JU}JH��VHORQ�XQ�PRGH�GH�WUDQVPLVVLRQ�OL}�v�O ;��XQ�QRXYHDX�SK}QRW\SH�FKH]
TXDWUH�DSSDUHQW}V�GH�VH[H�PDVFXOLQ���/H�WDEOHDX�FOLQLTXH�HVW�VHQVLEOHPHQW�LGHQWLTXH�FKH]�FKDFXQ�GHV�SDWLHQWV�DWWHLQWV��,O�FRPSUHQG�DX�SUHPLHU�SODQ
XQ�WURXEOH�GX�ODQJDJH�RUDO�DYHF�G\VDUWKULH�HW�XQH�FRPELQDLVRQ�GH�PRXYHPHQWV�DQRUPDX[�LQFOXDQW�XQ�U}¯H[H�GH�VXUVDXW�H[DJ}U}��GHV�P\RFORQLHV
HW�GHV�PRXYHPHQWV�FKRU}LTXHV�J}Q}UDOLV}V�

/HV �DQDO\VHV �PRO}FXODLUHV �U}DOLV}HV ��V}TXHQ{DJH �HQ �SDQHO �HW �V}TXHQ{DJH �G H[RPH� �RQW �LGHQWL®} �OD �YDULDWLRQ �IDX[�VHQV �QRQ �G}FULWH �F�����*!$�
S��*O\���$VS��GH�*5,$��FKH]�OHV���VXMHWV�DWWHLQWV�HW�OHXUV�P|UHV�DV\PSWRPDWLTXHV��&HWWH�YDULDWLRQ�DOW|UH�OH�TXDWUL|PH�GRPDLQH�WUDQVPHPEUDQDLUH
GH�OD�SURW}LQH��/HV�DQDO\VHV�IRQFWLRQQHOOHV�RQW�PRQWU}�XQH�GLPLQXWLRQ�GX�FRXUDQW�GH�U}SRQVH�LQGXLW�SDU�GL}UHQWV�DJRQLVWHV�HW�XQH�GLPLQXWLRQ�GH
O H[SUHVVLRQ�GHV�U}FHSWHXUV�v�OD�VXUIDFH�FHOOXODLUH�GDQV�OHV�FHOOXOHV�PXWDQWHV�HQ�IDYHXU�G XQ�HHW�SDWKRJ|QH�GH�OD�YDULDWLRQ�SDU�XQ�P}FDQLVPH�SHUWH
GH�IRQFWLRQ�

$X�WRWDO��QRXV�G}FULYRQV�XQH�QRXYHOOH�PXWDWLRQ�GH�*5,$���DVVRFL}H�v�XQH�FRPELQDLVRQ�VS}FL®TXH�GH�PRXYHPHQWV�DQRUPDX[��1RXV�VXJJ}URQV�TXH
OHV �YDULDWLRQV �GH �*5,$� �GRLYHQW �~WUH �FRQVLG}U}HV �GDQV �OH �GLDJQRVWLF �GL}UHQWLHO �GH �O K\SHUHNSOH[LH �HW �GHV �V\QGURPHV �FKRU}R�P\RFORQLTXHV�
QRWDPPHQW�FKH]�OHV�SDWLHQWV�SU}VHQWDQW�XQH�',�HW�XQH�G\VDUWKULH��' DXWUHV�REVHUYDWLRQV�VHURQW�Q}FHVVDLUHV�SRXU�G}WHUPLQHU�VL�FH�SK}QRW\SH
VLQJXOLHU�REVHUY}�GDQV�QRWUH�IDPLOOH�FRUUHVSRQG�ELHQ�v�XQH�DWWHLQWH�VS}FL®TXH�GX��|PH�GRPDLQH�WUDQVPHPEUDQDLUH�GH�*5,$��

3LlFH�MRLQWH���U}VXP}�*5,$��$VVLVHV�GRF[
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&KDUOHV�9DQ�*RHWKHP

���������'mWHFWLRQ�GH�O
LQVWDELOLWm�PLFURVDWHOOLWDLUH�SDU�PDFKLQH�OHDUQLQJ�VXU�GHV�GRQQmHV�LVVXH�GH�1*6

$XWHXUV��

&KDUOHV�9DQ�*RHWKHP������)U}G}ULF�(VFXGL}������'DYLG�*UDQG������$QQD�9LJLHU������-XOLH�9HQGUHOO������3LHUUH�%URXVVHW������6RO|QH�(YUDUG������-DQLFN
6DOYHV������-}U�PH�6RODVVRO����

���'}SDUWHPHQW�GH�3DWKRORJLH�HW�2QFRELRORJLH��/DERUDWRLUH�GH�ELRORJLH�GHV�WXPHXUV�VROLGHV��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�3DWKRORJLH��,QVWLWXW�8QLYHUVLWDLUH�GX�&DQFHU�7RXORXVH�2QFRSROH��&+8�7RXORXVH��7RXORXVH��)UDQFH

0RWV�FOHIV���%LRLQIRUPDWLTXH��PLFURVDWHOOLWH��1*6��PDFKLQH�OHDUQLQJ��FDQF}URORJLH

5mVXPm��

/
LQVWDELOLW}�PLFURVDWHOOLWDLUH��06,��HVW�XQ�PDUTXHXU�PRO}FXODLUH�G
XQH�G}®FLHQFH�GX�V\VW|PH�GH�U}SDUDWLRQ�GH�O
$'1��005��HW�HVW�XWLOLV}�D�GHV�®QV
GLDJQRVWLTXHV��SURQRVWLTXHV�HW�WK}UDSHXWLTXHV�GDQV�OHV�FDQFHUV�FRORUHFWDX[�HW�GH�O HQGRP|WUH�
$FWXHOOHPHQW��OD�P}WKRGH�GH�U}I}UHQFH�G DQDO\VH�GHV�06,�HHFWX}H�GDQV�OHV�ODERUDWRLUHV�HVW�EDV}H�VXU�OD�GLVWULEXWLRQ�GH�OD�WDLOOH�GHV�IUDJPHQWV�SDU
3&5�PXOWLSOH[�v�SDUWLU�G
XQ�}FKDQWLOORQ�WXPRUDO�
(Q�SDUDOO|OH��OH�V}TXHQ{DJH�KDXW�G}ELW��1*6��SDU�DPSOLFRQV�HVW�GHYHQX�XQH�WHFKQLTXH�ODUJHPHQW�LPSODQW}H�SRXU�OD�UHFKHUFKH�GH�PXWDWLRQV
SRQFWXHOOHV�VRPDWLTXHV�
3RXU�TXH�FHWWH�WHFKQLTXH��VLPSOH��SU}FLVH�HW�}YROXWLYH��SXLVVH�~WUH�XWLOLV}H�SRXU�OD�G}WHFWLRQ�GHV�06,�QRXV�DYRQV�G}YHORSS}�XQ�RXWLOV�EDV}�VXU�OH
PDFKLQH�OHDUQLQJ���0,$P6��0LFURVDWHOOLWH�,QVWDELOLW\�GHWHFWLRQ�RQ�1*6�$PSOLFRQV�6HTXHQFLQJ��
&H�GHUQLHU�U}SRQG�HQ�WRXV�SRLQWV�DX[�EHVRLQV�VS}FL®TXHV�GX�SURFHVVXV�GH�GLDJQRVWLF������
������DQDO\VHV�SDU�GHX[�P}WKRGHV�GLVWLQFWHV�
������LQWHUIDFH�FRQYLYLDOH�SRXU�O
DQDO\VH�GHV�U}VXOWDWV�
������JHVWLRQ�GHV�ORJV�
������U}FXS}UDWLRQ�GHV�HUUHXUV�
(WDQW�EDV}�VXU�GX�PDFKLQH�OHDUQLQJ�0,$P6�VH�GLYLVH�HQ�GHX[�ZRUN¯RZ�
������DSSUHQWLVVDJH���FU}DWLRQ�G XQ�PRGHO�GH�GLVWULEXWLRQ�GH�WDLOOHV�FRUUHVSRQGDQW�DX�VWDWXW�VWDEOH�HW�LQVWDEOH�SRXU�FKDTXH�ORFXV�
������DQQRWDWLRQ���SU}GLFWLRQ�GX�VWDWXW�v�SDUWLU�GH�GHX[�P}WKRGHV�GH�FODVVL®FDWLRQ�
/D�SUHPL|UH�P}WKRGH�XWLOLVH�P6,1*6�TXL�VH�EDVH�VXU�OD�FRPSDUDLVRQ�DYHF�O
}FDUW�PD[LPDO�SDU�UDSSRUW�v�XQ�PRG|OH�QRUPDO�GH�GLVWULEXWLRQ�GHV�SLFV�
/D�GHX[L|PH��IXVLRQQH�OHV�SDLUHV�GH�OHFWXUHV�D®Q�G }OLPLQHU�OHV�IUDJPHQWV�SRXYDQW�FRQWHQLU�GHV�HUUHXUV�GH�W\SH�,QGHOV�ORUV�GX�V}TXHQ{DJH��(QVXLWH�
HOOH �FODVVL®H�OHV �GLVWULEXWLRQV�GH�WDLOOHV �GH�FKDTXH�ORFXV�VHORQ�OHV �PRG|OHV�VWDEOHV�HW �LQVWDEOHV� �/H�FODVVL®HXU �XWLOLV} �SDU �G}IDXW �HVW �690��6XSSRUW
9HFWRU�0DFKLQH���V}OHFWLRQQ}�SDUPL���DXWUHV�FODVVL®HXUV�GH�OD�OLEUDLUH�VFLNLW�OHDUQ�
$®Q�G
}YDOXHU�OHV�SHUIRUPDQFHV�HW�OD�UREXVWHVVH�GH�OD�P}WKRGH��XQH�FRKRUWH�GH�����}FKDQWLOORQV��V}TXHQF}V�VXU���ORFL�FRQWDQW�GHV�PLFURVDWHOOLWHV��D
}W}�}ODERU}H�SDU�OHV�ODERUDWRLUHV�GH�7RXORXVH�HW�GH�0RQWSHOOLHU�
&HWWH�GHUQL|UH�D�}W}�GLYLV}H����IRLV�GH�ID{RQ�DO}DWRLUH�HQ�VXLYDQW�OD�U|JOH�VXLYDQWH��
����������GHV�}FKDQWLOORQV�RQW�VHUYLW�SRXU�OD�FU}DWLRQ�GX�PRGHO�
����������GHV�}FKDQWLOORQV�RQW�VHUYLW�SRXU�OD�YDOLGDWLRQ�GX�PRGHO�
(Q�XWLOLVDQW�OD�FRPELQDLVRQ�GHV�GHX[�FODVVL®HXUV�OH�WDX[�G
HUUHXUV�HVW�GH����HQ�PR\HQQH����RXWOLHUV�VRQW�FRPSULV�HQWUH���HW�����
0,$P6�VHPEOH�GRQF�~WUH�XQ�RXWLOV�SHUIRUPDQW�SRXU�SU}GLUH�OH�VWDWXW�06,�GHV�}FKDQWLOORQV�WXPRUDX[�v�SDUWLU�GH�GRQQ}HV�LVVXV�GH�1*6��'H�SOXV��VHV
SULQFLSDOHV�FDUDFW}ULVWLTXHV�SHUPHWWHQW�XQH�XWLOLVDWLRQ�HQ�URXWLQH�GDQV�OH�SURFHVVXV�GH�GLDJQRVWLF�

3LlFH�MRLQWH���DEVWUDFWB&9*BDVVLVHV�����GRF[
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*HRUJHV�+DGGDG

���������6\QGURPH�GH�1RRQDQ�UmFXUUHQW�h�H[SUHVVLYLWm�YDULDEOH�DSUlV�OD�GmFRXYHUWH�G
XQH�DQDVDUTXH�IRHWDOH

$XWHXUV��

$0$85<�%2/(,6������*HRUJHV�+$''$'������;DYLHU�)$95(������6RSKLH�%/(6621������)UDQFN�3(5527,1����

���6HUYLFH�G REVW}WULTXH�HW�GH�P}GHFLQH�I�WDOH��&+8�72856��72856��)UDQFH
���0DWHUQLW}�*}Q}WLTXH��&HQWUH�KRVSLWDOLHU�6LPRQH�9HLO���%ORLV��)UDQFH
���&)()��026$,48(�6$17(���/$�&+$866((�6$,17�9,&725��)UDQFH
���*(1(7,48(�0(',&$/(��&+8�72856��72856��)UDQFH

0RWV�FOHIV���$QDVDUTXH��1RRQDQ��U}FXUUHQFH�IDPLOLDOH��'\VPRUSKLH�IDFLDOH��3731���H[SUHVVLYLW}�YDULDEOH�

5mVXPm��

2EVHUYDWLRQ

3DWLHQWH�GH����DQV��*�3���DGUHVV}H�v���6$�HW���MRXUV�SRXU�XQ�WDEOHDX�G DQDVDUTXH��/H�SULQFLSDO�DQW}F}GHQW�GX�FRQMRLQW�HVW�OD�SRVH�G XQ�GUDLQ
WKRUDFLTXH�v�OD�QDLVVDQFH�SRXU�XQ�FK\ORWKRUD[�ELODW}UDO�

'HVFULSWLRQ�GHV�LPDJHV

/ }FKRJUDSKLH�GLDJQRVWLTXH�U}DOLV}H�UHWURXYH��XQH�DQDVDUTXH�I�WDOH�DYHF�XQ��G|PH�VRXV�FXWDQ}�PDMHXU���)LJXUH����UHFRQVWUXFWLRQ�YROXPLTXH�DYHF
WULSODQ�HW�UHQGX�VXUIDFLTXH����XQ�K\GURWKRUD[���®JXUH����PRGH�78,���VDQV�VLJQH�G LQVX°VDQFH�FDUGLDTXH���XQH�ODPH�G DVFLWH���®JXUH�����DLQVL�TX XQH
K\GURF|OH���®JXUH������3DU�DLOOHXUV�OD�Y}ORFLP}WULH�GH�O $&0�}WDLW�QRUPDOH���)LJXUH������6XU�OH�®JXUH���RQ�SHXW�REVHUYHU�XQH�FRUU}ODWLRQ�DQW}�HW�SRVW
QDWDOH�GH�OD�G\VPRUSKLH�DXULFXODLUH�

3ULVH�HQ�FKDUJH

'HYDQW�FH�WDEOHDX�}FKRJUDSKLTXH���XQH�FRQVXOWDWLRQ�GH�J}Q}WLTXH�HVW�SURSRV}H��/ HQTX~WH�IDPLOLDOH�PHW�HQ�}YLGHQFH�XQH�G\VPRUSKLH�IDFLDOH�FKH]
OH�S|UH�DLQVL�TXH�FKH]�OD�®OOH�DLQ}H�GX�FRXSOH���TXL�HVW�}JDOHPHQW�VXLYLH�SRXU�XQH�FDUGLRSDWKLH�FRQJ}QLWDOH�v�W\SH�GH�VW}QRVH�YDOYXODLUH�SXOPRQDLUH�
8QH�5$6RSDWKLH���V\QGURPHV�GH�1RRQDQ��&)&�HW�DSSDUHQW}V��GH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH�HW�v�H[SUHVVLYLW}�LQWUDIDPLOLDOH�YDULDEOH�HVW
VXVSHFW}H��8Q�SU}O|YHPHQW�GH�/$�HVW�U}DOLV}���(WXGH�GX�FDU\RW\SH�I�WDO�QRUPDOH��PLVH�HQ�URXWH�G XQH�}WXGH�PRO}FXODLUH��$FFRXFKHPHQW�VSRQWDQ}�
OH�QRXYHDX�Q}�G}F|GHUD�v�TXHOTXHV�KHXUHV�GH�YLH�

&RQFOXVLRQ

&RQ®UPDWLRQ�SRVW�QDWDOH�G XQH�PXWDWLRQ�K}W}UR]\JRWH�OL}H�DX�J|QH�3731����FRPSDWLEOH�DYHF�OH�GLDJQRVWLF�GH�V\QGURPH�GH�1RRQDQ�K}ULW}�GX�S|UH�

3LlFH�MRLQWH���)LJ�����SGI
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+HOD�%HOOLO

���������$QHXSORqGLHV�UDUHV�HQ�GLDJQRVWLF�SUmQDWDO���$�SURSRV�GxXQ�FDV�GH�WULVRPLH���HQ�PRVDqTXH

$XWHXUV��

+HOD�%HOOLO������'HQLVH�0ROLQD�*RPHV������7KLEDXG�4XLEHO������6RSKLH�5R\������0DULH�'HOFURL[������)UDQ{RLV�9LDODUG������%}U}QLFH�+HUY}����

���)}G}UDWLRQ�GH�*}Q}WLTXH��&KL�GH�3RLVV\��3DULV��)UDQFH
���)}G}UDWLRQ�GH�*}Q}WLTXH��&KL�GH�3RLVV\��3RLVV\��)UDQFH
���6HUYLFH�GH�*\Q}FRORJLH�2EVW}WULTXH��&KL�GH�3RLVV\��3RLVV\��)UDQFH

0RWV�FOHIV���7ULVRPLH���HQ�PRVD�TXH��GLDJQRVWLF�SU}QDWDO��SVHXGRPRVDLFLVPH��DPQLRFHQW|VH

5mVXPm��

/D�WULVRPLH���KRPRJ|QH�HVW�XQH�DQRPDOLH�FKURPRVRPLTXH�QRQ�YLDEOH�UHVSRQVDEOH�GH���v����GHV�IDXVVHV�FRXFKHV�VSRQWDQ}HV�DX�SUHPLHU�WULPHVWUH
HW �GH ����� �GH �WRXV �OHV �DYRUWHPHQWV �VSRQWDQ}V� � �(Q �PRVD�TXH� �HOOH �HVW �O XQH �GHV �WULVRPLHV �OHV �SOXV �IU}TXHPPHQW �LPSOLTX}HV �GDQV �OH
SVHXGRPRVD�FLVPH�DYHF�XQH�SU}YDOHQFH�DX�QLYHDX�GHV�SU}O|YHPHQWV�GH�YLOORVLW}V�FKRULDOHV�HVWLP}H�v���VXU�������6D�PLVH�HQ�}YLGHQFH�DX�QLYHDX�GX
OLTXLGH�DPQLRWLTXH�HVW�XQ�SK}QRP|QH�WU|V�UDUH��GRQW�OD�IU}TXHQFH�HVW�HVWLP}H�v��������������/H�WDEOHDX�FOLQLTXH�DVVRFLH�XQ�UHWDUG�GH�FURLVVDQFH
LQWUD�XW}ULQ��XQH�PLFURF}SKDOLH��XQH�K\SRSODVLH�K}PLIDFLDOH��XQH�G\VPRUSKLH�IDFLDOH�DLQVL�TX XQH��DWWHLQWH�FDUGLDTXH��QHXURORJLTXH�HW�SXOPRQDLUH�
-XVTX v�SU}VHQW�����FDV�RQW�}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH��1RXV�UDSSRUWRQV�LFL�XQ�QRXYHDX�FDV�GH�WULVRPLH���HQ�PRVD�TXH�PLVH�HQ�}YLGHQFH�VXU
XQH�SRQFWLRQ�GH�OLTXLGH�DPQLRWLTXH�FKH]�XQH�IHPPH�GH����DQV�SULPLJHVWH�HW�VDQV�DQW}F}GHQW�SDUWLFXOLHU�

$X�FRXUV�GX��HU �WULPHVWUH�GH�OD�JURVVHVVH��O }YDOXDWLRQ�GX�ULVTXH�JOREDO�GH�OD�WULVRPLH����D�PRQWU}�XQ�ULVTXH�}OHY}�v�������8QH�ELRSVLH�GH
WURSKREODVWHV�D�}W}�U}DOLV}H�v���6$��/ DQDO\VH�F\WRJ}Q}WLTXH�D�PRQWU}�XQ�FDU\RW\SH�I}PLQLQ�G}V}TXLOLEU}�DYHF�SU}VHQFH�G
XQH�WULVRPLH���v
O H[DPHQ�GLUHFW�������HW�v�OD�FXOWXUH���������8QH�PRVD�TXH�FRQ®Q}H�DX�SODFHQWD�D�GRQF�}W}�IRUWHPHQW�VXVSHFW}��8QH�}FKRJUDSKLH�IDLWH�v���6$�D
PRQWU}�XQ�UHWDUG�GH�FURLVVDQFH�LQWUD�XW}ULQ�DYHF�XQH�ORQJXHXU�I}PRUDOH�v����=�6FRUH���8QH�DPQLRFHQW|VH�SUDWLTX}H�v����6$�D�FRQ®UP}�OD�WULVRPLH��
HQ�PRVD�TXH�DYHF�XQ�SRXUFHQWDJH�HVWLP}�HQWUH����HW�������$X�WHUPH�GH�FHV�U}VXOWDWV�HW�DSU|V�XQH�FRQVXOWDWLRQ�GH�FRQVHLO�J}Q}WLTXH��XQH
LQWHUUXSWLRQ�P}GLFDOH�GH�OD�JURVVHVVH�}WDLW�U}DOLV}H�

/D�WULVRPLH���HQ�PRVD�TXH�G}WHFW}H�DX�QLYHDX�GX�OLTXLGH�DPQLRWLTXH�HVW�XQH�DQHXSOR�GLH�WU|V�UDUH��$�WUDYHUV�FHWWH�REVHUYDWLRQ���QRXV�LQVLVWRQV�VXU
O LPSRUWDQFH��GH�FRQ®UPHU�WRXW�}YHQWXHO�SVHXGRPRVDLFLVPH�SDU�OD�U}DOLVDWLRQ�G XQ�FDU\RW\SH�I�WDO�
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���������,GHQWLzFDWLRQ�SDU�VmTXHQkDJH�GX�JmQRPH�HQWLHU�GxXQH�LQYHUVLRQ�GH�����.E�GDQV�OH�ORFXV�*1$6�LPSOLTXDQW�13(/3��HW
OxH[RQ���GX�JlQH�;/DV�GDQV�XQH�IDPLOOH�SUmVHQWDQW�XQH�SVHXGRK\SRSDUDWK\URqGLH�GH�W\SH�,E�DXWRVRPLTXH�GRPLQDQWH��$'�

3+3�E�

$XWHXUV��

$QGUHHD�$SHWUHL������$UQDXG�0ROLQ������&LQG\�&ROVRQ������+HUY}�0LWWUH������0DWWKLHX�'HFDPS������1DGLD�&RXGUD\������0DULH�/DXUH�.RWWOHU������1LFRODV
*UXFK\������1LFRODV�5LFKDUG����

���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�SRXU�OH�0}WDEROLVPH�3KRVSKRFDOFLTXH��($�����%LR7$5*HQ��8QLYHUVLW}�GH�&DHQ�1RUPDQGLH��&+8
GH�&DHQ�1RUPDQGLH��&$(1��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�SRXU�OH�0}WDEROLVPH�3KRVSKRFDOFLTXH��($�����%LR7$5*HQ��8QLYHUVLW}�GH�&DHQ�1RUPDQGLH��&+8
GH�&DHQ�1RUPDQGLH��&DHQ��)UDQFH

0RWV�FOHIV���,QYHUVLRQ�*1$6�:*6

5mVXPm��

/H �ORFXV �*1$6 �FRGH �SRXU �OD �VRXV�XQLW} �DOSKD �GH �OD �SURW}LQH �* �VWLPXODWULFH ��*V�� �HW �GHV �WUDQVFULWV
VXSSO}PHQWDLUHV�VRXPLV�v�O HPSUHLQWH��/D�SVHXGRK\SRSDUDWK\UR�GLH�GH�W\SH��E��3+3�E��HVW�FDUDFW}ULV}H
SDU�XQH�U}VLVWDQFH�U}QDOH�v�OD�37+��HW�SDUIRLV�XQH�U}VLVWDQFH�PRG}U}H�v�OD�76+���TXL�VXUYLHQW�J}Q}UDOHPHQW
HQ�O
DEVHQFH�G DXWUHV�FDUDFW}ULVWLTXHV�GH�O
RVW}RG\VWURSKLH�K}U}GLWDLUH�G
$OEULJKW��/D�3+3�E�HVW�FDXV}H�SDU
GHV�PRGL®FDWLRQV�}SLJ}Q}WLTXHV�DX�QLYHDX�G
XQH�RX�SOXVLHXUV�U}JLRQV�GL}UHQWLHOOHPHQW�P}WK\O}HV��'05�
GDQV�OH�ORFXV�*1$6��/D�FDXVH�J}Q}WLTXH�OD�SOXV�IU}TXHQWH�GH�3+3�E�DXWRVRPLTXH�GRPLQDQWH��$'�3+3�E�
HVW�OD�G}O}WLRQ�GX�J|QH�67;���VXU�O DOO|OH�PDWHUQHO��TXL�FRQGXLW�v�XQH�SHUWH�LVRO}H�GH�OD�P}WK\ODWLRQ��/20�
GX�'05�$�%��'
DXWUHV�P}FDQLVPHV�PRO}FXODLUHV�SOXV�UDUHV�VRQW�G}FULWV��HQ�SDUWLFXOLHU�GHV�DQRPDOLHV�GX
QRPEUH�GH�FRSLHV��G}O}WLRQ�GXSOLFDWLRQ��HQJOREDQW�XQ�RX�SOXVLHXUV�'05��1(36����1(63$6��;/�V��

1RXV�DYRQV�}WXGL}�XQH�IDPLOOH�DYHF�GHX[�PHPEUHV�DWWHLQWV� �OH�FDV�LQGH[�HW�VD�V�XU� �SU}VHQWDQW�XQ
SK}QRW\SH�W\SLTXH�GH�3+3�E��8Q�V}TXHQ{DJH�6DQJHU�HW�XQH�DQDO\VH�SDU�06�0/3$�GX�ORFXV�*1$6�RQW�}W}
U}DOLV}V�SRXU�OHV�GHX[�HQIDQWV�HW�OHXUV�SDUHQWV��8Q�V}TXHQ{DJH�GX�J}QRPH�HQWLHU��:*6��D�}W}�U}DOLV}H�SRXU
OH �FDV �LQGH[� �OD �SU}SDUDWLRQ �GH �OD �OLEUDLUH �D �XWLOLV} �OH �NLW �1(%1H[W� �OH �V}TXHQ{DJH �D �}W} �HHFWX} �VXU �XQH
SODWHIRUPH�,OOXPLQD� �OHV �V}TXHQFHV�RQW �}W}�DOLJQ}HV�DX�J}QRPH�KXPDLQ�GH�U}I}UHQFH�*5&K���HW �OHV
GRQQ}HV�RQW�}W}�WUDLW}HV�HQ�XWLOLVDQW�OH�SLSHOLQH�*$7.��/
LQYHUVLRQ�D�}W}�FRQ®UP}H�SDU�XQH�DQDO\VH�6DQJHU
HW �SDU �XQH �DQDO\VH �3&5 �GH �O
$'1 �J}QRPLTXH �HQ �XWLOLVDQW �GHV �DPRUFHV �FRQ{XHV �SRXU �DPSOL®HU
VS}FL®TXHPHQW �OHV �GHX[ �SRLQWV �GH �FDVVXUH�

/H�V}TXHQ{DJH�6DQJHU�QH�UHWURXYDLW�SDV�GH�PXWDWLRQ�GDQV�OH�J|QH�*1$6��/
DQDO\VH�SDU�06�0/3$�Q D�SDV
}W}�PLV�HQ�}YLGHQFH�G DQRPDOLHV�GX�QRPEUH�GH�FRSLHV�GDQV�OH�ORFXV�*1$6�PDLV�D�U}Y}O}�FKH]�OH�FDV�LQGH[
HW�VD�V�XU�XQH�/20�FRPSO|WH�DX�'05�$�%��XQH�/20�SDUWLHOOH�DX�'05�;/�V�������HW�XQH�P}WK\ODWLRQ
QRUPDOH�VXU�OHV�DXWUHV�'05V�$6�HW�1(63��/D�P}WK\ODWLRQ�}WDLW�QRUPDOH�SRXU�OHV�SDUHQWV��/H�:*6�D�U}Y}O}
XQH�LQYHUVLRQ�SDUDFHQWULTXH�GH�����NE�DYHF�FRPPH�SRLQWV�GH�FDVVXUH�HQ��� ��FKU��������������LQWURQ
13(3/�� �HW �HQ �� FKU��� ��������� ��H[RQ �� �;/jV�� �&HV �SRLQWV �GH �FDVVXUH �RQW �}W} �FRQ®UP}V �SDU �DQDO\VH
6DQJHU�SRXU�OHV�GHX[�SDWLHQWV��'HV�DPSOLFRQV�RQW�}W}�REWHQXV�SRXU�OH�FDV�LQGH[��VD�V�XU�HW�VD�P|UH��DORUV
TX
DXFXQ�SURGXLW�GH�3&5�Q
D�}W}�J}Q}U}�SRXU�O
$'1�GX�S|UH�

1RXV�DYRQV�G}WHFW}�GDQV�XQH�IDPLOOH�DYHF�$'�3+3�E�XQ�QRXYHDX�U}DUUDQJHPHQW�SDU�:*6��XQH�LQYHUVLRQ
HQ���T�����TXL�LQFOXW�OD�U}JLRQ�VLWX}H�HQWUH�13(/3��HW�;/�V��o�QRWUH�FRQQDLVVDQFH��XQH�VHXOH�LQYHUVLRQ�D
}W}�G}FULWH�GDQV�$'�3+3�E��TXL�FRPSUHQDLW�O
LQW}JUDOLW}�GX�'05�$�%�HW�GX�J|QH�*1$6��&HV�U}VXOWDWV�IRQW
VXVSHFWHU �OD �SU}VHQFH �G XQ �QRXYHDX �FHQWUH �G HPSUHLQWH �GDQV �OD �U}JLRQ �LQYHUV}H� �'HV �}WXGHV
FRPSO}PHQWDLUHV�VRQW�Q}FHVVDLUHV�SRXU�Y}UL®HU�FHWWH�K\SRWK|VH�

3LlFH�MRLQWH���DEVWUDFW�7RXUV������YHUVLRQ�®QDOH�GRF[
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���������&2%/$Q&(���OD�zQ�GHV�LQFOXVLRQV�HW�OH�VXLYL�GHV�SDWLHQWV

$XWHXUV��

.DULQH�*URXVVDUG������<YHV�$OORU\������-XOLD�%RQDVWUH������7KLHUU\�/HEUHW������)UDQ{RLV�5DGYDQ\L������6LPRQH�%HQKDPRX����

���(TXLSH�2QFRVWDW��,16(50�8������9LOOHMXLI��)UDQFH
���VHUYLFH�GH�SDWKRORJLH��,QVWLWXW�&XULH��3DULV��)UDQFH
���6HUYLFH�ELRVWDWLVWLTXH�HW�}SLG}PLRORJLH���*XVWDYH�5RXVV\��9LOOHMXLI��)UDQFH
���6HUYLFH�8URORJLH���+�SLWDO�)RFK��6XUHVQHV��)UDQFH
���&156�805�����,QVWLWXW�&XULH���3DULV��)UDQFH
���805�����,16(50��3DULV��)UDQFH

0RWV�FOHIV���FDQFHU�GH�OD�YHVVLH��}SLG}PLRORJLH��}FRQRPLH�GH�OD�VDQW}��J}Q}WLTXH��HQYLURQQHPHQW��TXDOLW}�GH�YLH��ELRPDUTXHXUV

5mVXPm��

/H�FDQFHU�GH�OD�YHVVLH�UHSU}VHQWH�OD��|PH�FDXVH�GH�FDQFHU�HQ�(XURSH�HW�OD��|PH�FDXVH�GH�FDQFHU�GH�O DSSDUHLO�XULQDLUH��&H�FDQFHU�V DFFRPSDJQH
GH�ORQJXHV�S}ULRGHV�GH�VXLYL��GH�WDX[�}OHY}V�GH�U}FLGLYHV��G LQWHUYHQWLRQV�FKLUXUJLFDOHV�PXOWLSOHV�HW�GH�VXUYHLOODQFH�LQYDVLYH�TXL�HQ�IRQW�XQ�GHV
FDQFHUV �OHV �SOXV �FR�WHX[� �$FWXHOOHPHQW� �LO �Q H[LVWH �DXFXQ �WUDLWHPHQW �FLEO} �H°FDFH �QL �GH �PDUTXHXU �SU}GLFWLI �GH �U}FLGLYH �RX �GH �SURJUHVVLRQ �GH �OD
PDODGLH�

&2%/$Q&(��&2KRUWH�IRU�%/$GGHU�FDQ&(U��HVW�XQH�FRKRUWH�SURVSHFWLYH�GH������SDWLHQWV�GLDJQRVWLTX}V�SRXU�XQ�FDQFHU�GH�YHVVLH�HW�VXLYLV�SHQGDQW��
DQV��'HV�GRQQ}HV�FOLQLTXHV��HQYLURQQHPHQWDOHV��}FRQRPLTXHV��HW�GH�TXDOLW}�GH�YLH�VRQW�FROOHFW}HV�v�O LQFOXVLRQ�HW�GXUDQW�OH�VXLYL��&HV�TXHVWLRQQDLUHV
VRQW�FRPSO}W}V�DX�FRXUV�G XQ�HQWUHWLHQ�HQ�IDFH�v�IDFH�DYHF�OH�SDWLHQW��G DXWRTXHVWLRQQDLUHV�HQYR\}V�SDU�FRXUULHU�SRVWDO��HW�v�SDUWLU�GX�GRVVLHU
P}GLFDO��'HV�}FKDQWLOORQV�ELRORJLTXHV��VDQJ��XULQH��RQJOH�HW�WLVVX�WXPRUDO��VRQW�}JDOHPHQW�FROOHFW}V�HW�SHUPHWWHQW�GH�U}DOLVHU�GHV�H[WUDFWLRQV
PRO}FXODLUHV��$'1��$51�HW�SURW}LQHV��

&2%/$Q&(�FRPSWH����FHQWUHV�GH�VRLQV�DFWLIV��SXEOLFV�HW�SULY}V��TXL�RQW�FO�WXU}�OHXUV�LQFOXVLRQV�®Q�MXLQ������HW�TXL�DVVXUHQW�G}VRUPDLV�OH�VXLYL�GHV
SDWLHQWV��/HV�SDWLHQWV�FRQVWLWXDQW�OD�FRKRUWH�VRQW�PDMRULWDLUHPHQW�GHV�KRPPHV��������O xJH�PR\HQ�DX�GLDJQRVWLF�HVW�GH����DQV��6'�����DQV��HW����
GHV�SDWLHQWV�SU}VHQWDLHQW�v�O LQFOXVLRQ�XQH�WXPHXU�Q HQYDKLVVDQW�SDV�OH�PXVFOH�Y}VLFDO��&KH]�FHV�SDWLHQWV������RQW�MXVTX v�SU}VHQW�G}YHORSS}�DX
PRLQV�XQH�U}FLGLYH�HW�RX�SURJUHVVLRQ�GH�OD�PDODGLH��&KH]�OHV�SDWLHQWV�DWWHLQWV�G XQH�WXPHXU�LQYDVLYH������RQW�SU}VHQW}�XQH�SURJUHVVLRQ�GH�OD
PDODGLH��/D�ELREDQTXH�TXL�D�}W}�FRQVWLWX}H�DX�PRPHQW�GH�O LQFOXVLRQ�FRPSRUWH�O HQVHPEOH�GHV�}FKDQWLOORQV�GH�VDQJ��HW�GHV�}FKDQWLOORQV�GH�WXPHXU
HW�G XULQH�SRXU�SOXV�GH�����GHV�SDWLHQWV��/HV�H[WUDFWLRQV�PRO}FXODLUHV�U}DOLV}HV�VXU�OHV�}FKDQWLOORQV�RQW�FRQGXLW�v�O REWHQWLRQ�G $'1�HW�$51�SRXU
UHVSHFWLYHPHQW�SOXV�GH�����HW�����GHV�SU}O|YHPHQWV��/ HQVHPEOH�GHV�G}ULY}V�PRO}FXODLUHV�LVVXV�GH�FHV�}FKDQWLOORQV�ELRORJLTXHV�VRQW�GH�WU|V
ERQQH�TXDOLW}�HW�OHXU�TXDQWLW}�SHUPHW�G HQYLVDJHU�GHV�DQDO\VHV�PRO}FXODLUHV�PHWWDQW�HQ��XYUH�OHV�QRXYHOOHV�WHFKQRORJLHV��/D�FROOHFWH�GH�WXPHXUV
ORUV�GHV�U}FLGLYHV�VH�SRXUVXLW�HW�YLHQW�HQULFKLU�OD�FROOHFWLRQ�GH�G}ULY}V�PRO}FXODLUHV�}WDEOLH�v�O LQFOXVLRQ�

$LQVL �&2%/$Q&( �SHUPHWWUD �HVVHQWLHOOHPHQW �� ��� �G }WXGLHU �OHV �P}FDQLVPHV �SK\VLRSDWKRORJLTXHV �GH �OD �PDODGLH �SRXYDQW �~WUH �PRGXO}V �SDU �OH �SUR®O
J}Q}WLTXH�GHV�VXMHWV�HW�OHXU�H[SRVLWLRQ�v�GHV�FDUFLQRJ|QHV�HQYLURQQHPHQWDX[�����G
}WXGLHU�SOXVLHXUV�WXPHXUV�FRQV}FXWLYHV�FKH]�XQ�P~PH�SDWLHQW�
SRXU�PLHX[�FRPSUHQGUH�OHV�}WDSHV�GH�O
RQFRJHQ|VH�����GH�WUDQVI}UHU�OHV�U}VXOWDWV�GH�O
}WXGH�YHUV�OD�SUDWLTXH�FOLQLTXH�����G
}YDOXHU�O
XWLOLVDWLRQ�GHV
UHVVRXUFHV�GH�VRLQV�GDQV�OHV�SUDWLTXHV�DFWXHOOHV�HW�FRPPHQW�HOOH�SHXW�}YROXHU�HQ�LQW}JUDQW�GHV�ELRPDUTXHXUV�SRWHQWLHOV�

)LQDQFHPHQWV���,QYHVWLVVHPHQWV�G $YHQLU��,QVHUP��/LJXH�1DWLRQDOH�&RQWUH�OH�&DQFHU



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $XURUH�*DUGH

���������gWXGH�QHXURSV\FKRORJLTXH�FKH]����SDWLHQWV�IUDQkDLV�DWWHLQWV�GX�V\QGURPH�GH�:KLWH�6XWWRQ�HW�SRUWHXUV�GH�PXWDWLRQV
GDQV�OH�JlQH�32*=�

$XWHXUV��

$XURUH�*DUGH���������-HQQ\�&RUQDWRQ������$UWKXU�6RUOLQ���������6}EDVWLHQ�0RXWWRQ���������&ODLUH�1LFRODV������&KULVWLQH�-XLI������'DYLG�*HQHYL|YH�����
/DXUHQFH�3HUULQ������3KLOLSSH�.KDX�9DQ�.LHQ������7KRPDV�6PRO������&DWKHULQH�9LQFHQW�'HORUPH������%HUWUDQG�,VLGRU������%HQMDPLQ�&RJQ}������
$OH[DQGUD�$IHQMDU�������%RULV�.HUHQ�������&KULVWLQH�&RXEHV������)DELHQQH�3ULHXU�������$QQLFN�7RXWDLQ�������<DQQ�7URXVVHOHW������$PDQGLQH�*RQ]DOH]
������&KDUOHV�%RXLV�������6RO|QH�%RXUJRXLQ�������6W}SKDQLH�/RWWLDX[�������&RUDOLH�*RQLQ�2O\PSLDGH�������.LP�*LUDXGDW�������$P}OLH�3LWRQ������
%}Q}GLFWH�*HUDUG�������6\OYLH�2GHQW�������)DQQ\�7HVVLHU�������6ROYHLJ�+HLGH�������$QQH�&ODLUH�*HOLQHDX�������&DWKHULQH�6DUUHW�������$QLD�0LUHW������
(OLVH�6KDHIHU�������$QJH�/LQH�%UXHO������)UHGHULF�7UDQ�0DX�7KHP������$QWRQLR�9LWREHOOR������&KULVWRSKH�3KLOLSSH������&KULVWHO�7KDXYLQ�5RELQHW��������
/DXUHQFH�)DLYUH�������

���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��)+8�75$16/$'��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805�����*$'��*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH��'LMRQ��)UDQFH
���,QVHUP�805�����*$'��*}Q}WLTXH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��0DODGLHV�UDUHV�HW�0}GHFLQH�3HUVRQQDOLV}H��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���$3�+3��'HSDUWPHQW�RI�*HQHWLFV��+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�&\WRJ}Q}WLTXH��&+8�GH�1�PHV��1�PHV��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH�*X\�)RQWDLQH��&+58�GH�/LOOH�+�SLWDO�-HDQQH�GH�)ODQGUH��/LOOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH�*X\�)RQWDLQH��&+8�GH�/LOOH��/LOOH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����$3+3��'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����$3+3��'}SDUWHPHQW�GH�*}Q}WLTXH��&HQWUH�GH�5}I}UHQFH�'}®FLHQFH�,QWHOOHFWXHOOH�GH�&DXVHV�5DUHV��*5&�830&�e'}®FLHQFH�,QWHOOHFWXHOOH�HW
$XWLVPHl��+�SLWDO�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+58�GH�7RXUV��7RXUV��)UDQFH
����'}SDUWHPHQW�GH�3V\FKLDWULH�GH�O HQIDQW�HW�GH�O DGROHVFHQW��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
������,QVWLWXW�-}U�PH�/HMHXQH��3DULV��)UDQFH
����&DELQHW�GH�1HXURSV\FKRORJLH��3�OH�0}GLFDO�GH�OD�)RQWDLQH��1�PHV��)UDQFH
������,QVWLWXW�P}GLFR�}GXFDWLI��,0(��6DLQW�+LODLUH��6DLQW�+LODLUH�VXU�+HOSH��)UDQFH
����$3+3��6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�$UPDQG�7URXVVHDX��3DULV��)UDQFH
����/DERUDWRLUH�GH�'LDJQRVWLF�*}Q}WLTXH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�&OLQLTXH��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����$3�+3��'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�GH�OD�3LWL}�6DOS~WUL|UH��3DULV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�GH�&OHUPRQW�)HUUDQG��&OHUPRQW�)HUUDQG��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��+�SLWDX[�8QLYHUVLWDLUHV�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH

0RWV�FOHIV���32*=��G}®FLHQFH�LQWHOOHFWXHOOH

5mVXPm��

,QWURGXFWLRQ���/H�V\QGURPH�GH�:KLWH�6XWWRQ�HVW�XQH�PDODGLH�QHXURG}YHORSSHPHQWDOH�UDUH�FDUDFW}ULV}H�SDU�XQ�UHWDUG�GH�G}YHORSSHPHQW��XQH
G}®FLHQFH �LQWHOOHFWXHOOH ��',� �HW �GHV �WURXEOHV �GX �FRPSRUWHPHQW� �VHFRQGDLUH �v �GHV �YDULDWLRQV �SDWKRJ}QLTXHV �GX �J|QH �32*=� �6XLWH �v �O
H[S}ULHQFH
SHUVRQQHOOH�GH���SDWLHQWV�SRUWHXUV�GH�YDULDWLRQ�SDWKRJ|QH�GX�J|QH�32*=�QH�SU}VHQWDQW�TXH�GHV�WURXEOHV�G
DSSUHQWLVVDJH�DYHF�H[FOXVLRQ�GH�',�SDU
�OHV�WHVWV�SV\FKRP}WULTXHV��QRXV�DYRQV�SURSRV}�GH�FROOHFWHU�GHV�WHVWV�SV\FKRP}WULTXHV�U}DOLV}V�GDQV�OD�FRKRUWH�IUDQ{DLVH�32*=��/H�EXW�GH�FHWWH
}WXGH�HVW�GH�G}FULUH�OH�SK}QRW\SH�QHXURFRJQLWLI�FKH]�OHV�SDWLHQWV�SRUWHXUV�GH�YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�32*=�

3DWLHQWV�HW�0mWKRGHV���%DV}H�VXU�XQH�FROODERUDWLRQ�QDWLRQDOH�v�WUDYHUV�OH�U}VHDX�$Q'',�5DUHV��FHWWH�}WXGH�LQFOXW����SDWLHQWV�GH����IDPLOOHV��xJH
P}GLDQ�GH������DQV�DX�PRPHQW�GX�UHFUXWHPHQW��DYHF�GHV�YDULDWLRQV�SDWKRJ|QHV�GX�J|QH�32*=��/HV�GRQQ}HV�FOLQLTXHV��PRO}FXODLUHV�HW�OHV�WHVWV
QHXURSV\FKRORJLTXHV�RQW�}W}�FROOHFW}V�GDQV�OHV�GRVVLHUV�P}GLFDX[�SDU�OHV�P}GHFLQV�U}I}UHQWV�

5mVXOWDWV���'DQV�QRWUH�FRKRUWH��QRXV�DYRQV�REVHUY}����YDULDWLRQV�GX�J|QH�32*=��LQFOXDQW���LQGHO����QRQ�VHQV����YDULDQWV�G }SLVVDJH�HW���IDX[�VHQV�
7RXV�OHV�FDV�UDSSRUW}V�VRQW�VSRUDGLTXHV�v�O H[FHSWLRQ�G XQH�IDPLOOH�TXL�VXLW�XQH�WUDQVPLVVLRQ�DXWRVRPLTXH�GRPLQDQWH��6XU�OH�SODQ�FOLQLTXH��QRXV
SRXYRQV�UHWHQLU�XQ�UHWDUG�GH�G}YHORSSHPHQW�SU}GRPLQDQW�VXU�OH�ODQJDJH����������GHV�DQRPDOLHV�v�O ,50�F}U}EUDOH���������GHV�PDQLIHVWDWLRQV�JDVWUR�
LQWHVWLQDOHV�������� �XQH�WHQGDQFH�DX�VXUSRLGV���������HW�GHV�WURXEOHV�GX�FRPSRUWHPHQW���������LQFOXDQW�GH�O DQ[L}W}�FKH]����SDWLHQWV� �GHV
VW}U}RW\SLHV�FKH]���SDWLHQWV��XQ�FRPSRUWHPHQW�LQDSSURSUL}�FKH]���SDWLHQWV�HW�XQ�UHWUDLW�VRFLDO�FKH]���SDWLHQWV��3DUPL�OHV����SDWLHQWV�����G HQWUH�HX[
SU}VHQWHQW �XQH �G}®FLHQFH �LQWHOOHFWXHOOH �� �� �DYHF �', �O}J|UH� �� �DYHF �', �PRG}U}H �HW �� �DYHF �', �V}Y|UH� �/HV �� �SDWLHQWV �UHVWDQWV �RQW �GHV �GL°FXOW}V
G DSSUHQWLVVDJH �HW �SDUWDJHQW �XQ �SUR®O �QHXURFRJQLWLI �VLPLODLUH� �LQFOXDQW �XQ �V\QGURPH �G\VH[}FXWLI� �GHV �WURXEOHV �G DWWHQWLRQ� �XQH �OHQWHXU �HW �GHV
GL°FXOW}V�GDQV�OD�UHFRQQDLVVDQFH�GHV�DHFWV��'HV�FDUDFW}ULVWLTXHV�FRPSRUWHPHQWDOHV�VLPLODLUHV�RQW�}W}�UHWURXY}HV�FKH]�WRXV�OHV�SDWLHQWV�WHVW}V�

&RQFOXVLRQ �� �&HWWH �}WXGH�U}Y|OH �TXH �OH �SK}QRW\SH�FRJQLWLI �GHV �SDWLHQWV �SRUWHXUV �GH �YDULDWLRQV �SDWKRJ|QHV �GX �J|QH�32*=�V }WHQG�GH �GL°FXOW}V
G DSSUHQWLVVDJH�DYHF�H[FOXVLRQ�GH�', �v�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH� �'HV�P~PHV�J|QHV�SHXYHQW�~WUH�LPSOLTX}V�GDQV�XQ�ODUJH�VSHFWUH�GH
SUR®OV �QHXURFRJQLWLIV� �LO �IDXW �GRQF �VH �P}®HU �DYDQW �G }OLPLQHU �XQH �YDULDWLRQ �HW �SUHQGUH �HQ �FRPSWH �OD �YDULDELOLW} �FOLQLTXH �LQWHU�IDPLOLDOH �HW �LQWUD�
IDPLOLDOH��,O�SRXUUDLW�}JDOHPHQW�VH�GLVFXWHU�GH�O DSSRUW�GHV�WHFKQLTXHV�GH�V}TXHQ{DJH�KDXW�G}ELW�WHOOHV�TXH�O H[RPH�SRXU�OHV�HQIDQWV�SU}VHQWDQW�GHV
GL°FXOW}V�G DSSUHQWLVVDJH�



&216(,/�*c1c7,48(��c7+,48(�
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KDQDQH�VD\HO

���������&DUDFWmULVDWLRQ�PROmFXODLUH�GHV�SDWKRORJLHV�QHXURPXVFXODLUHV�FKH]�OD�SRSXODWLRQ�PDURFDLQH

$XWHXUV��

KDQDQH�VD\HO������0HULDPH�$EDVVL������PRKDPHG�DKDNRXG������2XVVDPD�.HWWDQL������%$'(5'',1(�(/�0$.+=(1������VDLG�WUKDQLQW������LKVVDQH
HORWPDQL������VDQDH�FKDRXNL���������NDULP�RXOGLP���������ODLOD�ERXJXHQRXFK�������

���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�G RQFRJ}Q}WLTXH��&+8�+DVVDQ�,,��IHV��0DURF
���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�G RQFRJ}Q}WLTXH��&+8�)HV��IHV��0DURF
���J}Q}WLTXH�P}GLFDOH�HW�G
RQFRJ}Q}WLTXH��&HQWUH�KRVSLWDOLHU�XQLYHUVLWDLUH�+$66$1�,,��I|V��0DURF
���VHUYLFH�GH�SHGLDWULH��&+8�+DVVDQ�,,��IHV��0DURF
���IDFXOW}�GH�PHGHFLQH�HW�SKDUPDFLH��XQLYHUVLW}�P\�DEGHOODK�IHV��IHV��0DURF
���IDFXOW}�GH�PHGHFLQH�HW�SKDUPDFLH���XQLYHUVLW}�P\�DEGHOODK�IHV��IHV��0DURF

0RWV�FOHIV���SDWKRORJLHV�QHXURPXVFXODLUHV��'0'��/*0'�&��601��3&5���PXOWLSOH[H��3&5���V}TXHQ{DJH��3&5���5)/3

5mVXPm��

/HV�PDODGLHV�QHXURPXVFXODLUHV�K}U}GLWDLUHV�UHJURXSHQW�XQH�JDPPH�GH�PDODGLHV�PDQLIHVWDQW�SDU�XQ�G\VIRQFWLRQQHPHQW�PXVFXODLUH��OL}�VRLW�v�XQH
DWWHLQWH �GHV �®EUHV �PXVFXODLUHV �HOOHV�P~PHV� �VRLW �LQGLUHFWHPHQW �HQ �UDLVRQ �G XQH �DWWHLQWH �GX �PRWRQHXURQH �RX �GH �OD �MRQFWLRQ �QHXURPXVFXODLUH�
3OXVLHXUV�IRUPHV�H[LVWHQW��PDLV�WURLV�G HQWUH�HOOHV�VRQW�OHV�SOXV�IU}TXHPPHQW�UHWURXY}HV�DX�0DURF��

��������OD�G\VWURSKLH�PXVFXODLUH�GH�'XFKHQQH��'0'����FDUDFW}ULV}H�SDU�XQH�G}J}Q}UHVFHQFH�PXVFXODLUH��OL}H�v�GHV�DQRPDOLHV�GDQV�OH�J|QH�'0'�
ORFDOLV}�GDQV�OH�FKURPRVRPH�;�

��������OD�JDPPD�VDUFRJO\FDQRSDWKLH��/*0'�&����FDUDFW}ULV}H�SDU�XQH�G}J}Q}UHVFHQFH�PXVFXODLUH��OL}H�v�GHV�DQRPDOLHV�GDQV�OH�J|QH�6*&*��ORFDOLV}
GDQV�OH�FKURPRVRPH����

��������O DP\RWURSKLH�VSLQDOH�LQIDQWLOH��$6,����FDUDFW}ULV}H�SDU�XQH�G}J}Q}UHVFHQFH�GHV�PRWRQHXURQHV���GH�OD�FRUQH�DQW}ULHXU�GH�OD�PRHOOH�}SLQL|UH�
OL}H�v�GHV�DQRPDOLHV�GDQV�OH�J|QH�601��ORFDOLV}�GDQV�OH�FKURPRVRPH���

&H��WUDYDLO�UHSU}VHQWH�XQH�}WXGH�U}WURVSHFWLYH��SRUW}H�VXU����FDV�PDURFDLQV��GLDJQRVWLTX}V�SRXU�O XQ�GH�FHV���W\SHV�G DHFWLRQV��1RXV�DYRQV�DLQVL
DQDO\V}�SRXU�FKDTXH�W\SH��OHV�DVSHFWV�}SLG}PLRORJLTXHV��SDUDFOLQLTXHV�HW�J}Q}WLTXHV��DLQVL�GH�PHWWUH�HQ�}YLGHQFH�GHV�DQRPDOLHV�J}Q}WLTXHV�SULVHV
GDQV�OHV�J|QHV�'0'��6*&*�HW�601��HQ�XWLOLVDQW�XQH�DSSURFKH�GH���WHFKQLTXHV�GL}UHQWHV�GH�3&5���3&5���PXOWLSOH[H��3&5���V}TXHQ{DJH�HW�3&5��
5)/3��UHVSHFWLYHPHQW��,O�V HVW�U}Y}O}�SRVLWLI�XQLTXHPHQW�FKH]����FDV���������

����������FDV�������GH�'0'�RQW�PRQWU}�XQH�G}O}WLRQ�G DX�PRLQV�XQ�GHV�H[RQV�GX�J|QH�'0'��VLWX}V�GDQV�OHV�U}JLRQV�PXWDWLRQQHOOHV�FKDXGHV��TXH
QRXV�DYLRQV�FLEO}�

����������FDV�GH�/*0'�&��������DYDLHQW�OD�PXWDWLRQ�e�F����GHO7�l�GDQV�O H[RQ���GX�J|QH�6*&*��GRQW���������v�O }WDW�KRPR]\JRWH�HW���������v�O }WDW
K}W}UR]\JRWH�

��������HW���FDV�G $6,��������SU}VHQWDLHQW�XQH�G}O}WLRQ�KRPR]\JRWH�GH�O H[RQ���GX�J|QH�601��

(Q�GHKRUV�GH�O LQW}U~W�GH�OD�FRQ®UPDWLRQ�GX�GLDJQRVWLF�FOLQLTXH�FKH]�OH�SDWLHQW�LQGH[��O LGHQWL®FDWLRQ�GH�OD�PXWDWLRQ�SHUPHW�GH�G}OLYUHU�XQ�FRQVHLO
J}Q}WLTXH�DGDSW}�GDQV�OD�IDPLOOH��HW�XQH�LQW}JUDWLRQ�SRWHQWLHOOH�GX�SDWLHQW�GDQV�XQH�PHLOOHXUH�SULVH�HQ�FKDUJH�EDV}H�VXU�OH�GLDJQRVWLF�DLQVL
FRQ®UP}�

3LlFH�MRLQWH���&DUDFW}ULVDWLRQ�PRO}FXODLUH�GHV�SDWKRORJLHV�QHXURPXVFXODLUHV�FKH]�OD�SRSXODWLRQ�PDURFDLQH�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $QQD�/RNFKLQH

���������8WLOLVDWLRQ�GH�OD�WHFKQLTXH�PLQLJlQH�SRXU�OxmWXGH�GH�YDULDWLRQV�GxmSLVVDJH�FKH]�GHV�SDWLHQWV�DWWHLQWV�GxDQRPDOLHV�GX
GmYHORSSHPHQW

$XWHXUV��

$QQD�/RNFKLQH������&\ULOOH�%HUUD������-}URPH�/H�'RXFH������3DXO�5ROOLHU������5}JLV�%RXYHW������)ORUHQFH�'HPXUJHU������0}ODQLH�)UDGLQ������6\OYLH�2GHQW
��������/DXUHQW�3DVTXLHU������9}URQLTXH�'DYLG���������/}QDLJ�'HWLYDXG������&KULVW|OH�'XERXUJ�������

���6HUYLFH�GH�*}Q}WLTXH�PRO}FXODLUH�HW�J}QRPLTXH��&+8�5HQQHV��5HQQHV��)UDQFH
���&156�805������,*'5��8QLYHUVLW}�5HQQHV����5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�5HQQHV��5HQQHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+%$�9DQQHV��9DQQHV��)UDQFH

0RWV�FOHIV���PLQLJ|QH��}SLVVDJH��DQRPDOLHV�GX�G}YHORSSHPHQW��H[RPH�P}GLFDO��WHVWV�IRQFWLRQQHOV

5mVXPm��

/HV �DQRPDOLHV �GX �G}YHORSSHPHQW ��$'� ��G\VPRUSKLH� �G}®FLHQFH �LQWHOOHFWXHOOH� �PDOIRUPDWLRQV� �UHSU}VHQWHQW �XQ �ODUJH �JURXSH �GH �SDWKRORJLHV �SRXU
OHVTXHOOHV�OD�GLYHUVLW}�J}Q}WLTXH�HW�FOLQLTXH�HVW�WU|V�LPSRUWDQWH��0DOJU}�OHXU�UDUHW}�LQGLYLGXHOOH��HOOHV�FRQVWLWXHQW�XQ�SUREO|PH�PDMHXU�GH�VDQW}
SXEOLTXH�HW�VRQW�REVHUY}HV�FKH]���v����GHV�QDLVVDQFHV���$�FH�MRXU��SOXV�GH������PDODGLHV�RQW�}W}�G}FULWHV��/ DY|QHPHQW�GHV�WHFKQLTXHV�GH
V}TXHQ{DJH�KDXW�G}ELW ��6+'��D�SHUPLV�G DXJPHQWHU �OH �UHQGHPHQW�GLDJQRVWLTXH�FKH]�FHV�SDWLHQWV� �%LHQ�TX }WDQW �XQ�RXWLO �WU|V�SXLVVDQW� �OH
V}TXHQ{DJH�KDXW �G}ELW �SRVH �OD �TXHVWLRQ �GH �O LQWHUSU}WDWLRQ �GHV �YDULDWLRQV �LGHQWL®}HV� �(Q �HHW �PDOJU} �O DP}OLRUDWLRQ �FRQVWDQWH �GHV �SLSHOLQHV �ELR�
LQIRUPDWLTXHV�HW�GHV�RXWLOV�GH�SU}GLFWLRQ�LQ�VLOLFR��XQ�FHUWDLQ�QRPEUH�GH�YDULDWLRQV�VRQW�G}®QLHV�FRPPH�YDULDQWV�GH�VLJQL®FDWLRQ�LQG}WHUPLQ}H��96,���
3RXU �}WDEOLU �O }YHQWXHOOH �SDWKRJ}QLFLW} �GH �FHV �96,� �OD �U}DOLVDWLRQ �GH �WHVWV �IRQFWLRQQHOV �HVW �LQGLVSHQVDEOH� �&HUWDLQV �GH �FHV �96, �WRXFKHQW
SRWHQWLHOOHPHQW�GHV�VLWHV�G
}SLVVDJH��/D�WHFKQLTXH�PLQLJ|QH�SHUPHW�G REMHFWLYHU�LQ�YLWUR�O LPSDFW�GH�O }SLVVDJH�GH�FHV�YDULDQWV�D®Q�GH�SURXYHU�OHXU
LPSOLFDWLRQ�HQ�SK\VLRSDWKRORJLH��&H�WUDYDLO�D�GRQF�FRQVLVW}�v�}WXGLHU�SDU�FHWWH�WHFKQLTXH���YDULDWLRQV�SRWHQWLHOV�G }SLVVDJH�GDQV�OHV�J|QHV��62;���
()78'���(+07���7+2&���+8:(,���%%6��HW�$5,'�%�LGHQWL®}V�FKH]���SDWLHQWV�DWWHLQWV�G DQRPDOLHV�GX�G}YHORSSHPHQW�

0DW}ULHO �HW �P}WKRGH �� �$SU|V �LQWHUSU}WDWLRQ �GHV �U}VXOWDWV �G H[RPH�P}GLFDO� �� �YDULDWLRQV � �SU}GLWHV �LQ�VLOLFR �SRXU �DOW}UHU �O }SLVVDJH �RQW �}W}
V}OHFWLRQQ}HV�SRXU�~WUH�WHVW}HV�HQ�PLQLJ|QH��/D�WHFKQLTXH�PLQLJ|QH�FRQVLVWH�HQ�O LQVHUWLRQ�GH�OD�U}JLRQ�G LQW}U~W�SRUWHXVH�GH�OD�YDULDWLRQ��H[RQ��
SDUWLHV �LQWURQLTXHV� �GDQV �XQH �FRQVWUXFWLRQ �SODVPLGLTXH �FRQWHQDQW �XQ �J|QH �DUWL®FLHO� �/ H[SUHVVLRQ �GH �FHWWH �FRQVWUXFWLRQ �DX �VHLQ �GH �FHOOXOHV
HXFDU\RWHV�SHUPHW�GH�G}WHUPLQHU�O LPSDFW�GX�YDULDQW�}WXGL}�VXU�O }SLVVDJH�SDU�DQDO\VH�GHV�$51�PHVVDJHUV��/H�YHFWHXU�XWLOLV}�HVW�XQ�YHFWHXU�S&$6�
�IRXUQL�SDU�$OH[DQGUD�0DUWLQV��&+8�5RXHQ�

5}VXOWDW���6XU�OHV����YDULDWLRQV�}WXGL}HV�SDU�PLQLJ|QH����RQW�PRQWU}�XQH�DOW}UDWLRQ�GH�O }SLVVDJH�ORUV�GH�O }WXGH�GHV�WUDQVFULWV�FKLP}ULTXHV�REWHQXV�
'LYHUVHV�DQRPDOLHV�RQW�}W}�UHWURXY}HV���U}WHQWLRQ�LQWURQLTXH��VDXW�G H[RQ��G}O}WLRQ�GH�QXFO}RWLGHV�GH�O H[RQ��DSSDULWLRQ�G XQ�FRGRQ�VWRS��7URLV�VXU
KXLW�YDULDWLRQV�}WDLHQW�v�O RULJLQH�GH�SOXVLHXUV�WUDQVFULWV�DQRUPDX[�

'LVFXVVLRQ���/D�WHFKQLTXH�PLQLJ|QH�SHUPHW�GRQF�G DSSRUWHU�GHV�DUJXPHQWV�VXSSO}PHQWDLUHV�SRXU�LPSOLTXHU�GHV�YDULDWLRQV�G }SLVVDJHV�FRPPH�}WDQW
UHVSRQVDEOHV�G DQRPDOLHV�GX�G}YHORSSHPHQW��)DFH�v�OD�G}FRXYHUWH�PDVVLYH�GH�WRXWHV�FHV�QRXYHOOHV�YDULDWLRQV��O XWLOLVDWLRQ�HQ�URXWLQH�GH�WHVWV
IRQFWLRQQHOV�GH�W\SH�PLQLJ|QH�HVW�GHYHQXH�LQGLVSHQVDEOH�SRXU�OD�FODVVL®FDWLRQ�GHV�96,�



6<1'520(6�0$/)250$7,)6 0LQK�7XDQ�+8<1+

���������1RXYHDX[�9DULDQWV�GX�JlQH�70(0���LGHQWLzmV�FKH]�XQH�IDPLOOH�9LHWQDPLHQQH�DWWHLQWH�GX�6\QGURPH�GH�-RXEHUW��
OxmWXGH�GxXQ�FDV

$XWHXUV��

0LQK�7XDQ�+8<1+������7KL�3KXRQJ�+RD�%XL������1JRF�7X�1JX\HQ������9DQ�'RDQ�1JR������7KL�7KDQK�+D�/\������+X\�'XRQJ�'R������7KDQK�/LHP�1JX\HQ
�����7KX\�$QK�/H����

���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�LQWHUQDWLRQDO�GH�9LQPHF��+D�1RL��9L~W�1DP
���'}SDUWHPHQW�GH�0}GHFLQH�)RHWDOH��+�SLWDO�LQWHUQDWLRQDO�GH�9LQPHF��+D�1RL��9L~W�1DP
���'}SDUWHPHQW�G
,PDJHULH�0}GLFDOH��+�SLWDO�LQWHUQDWLRQDO�GH�9LQPHF��+D�1RL��9L~W�1DP
���,QVWLWXWH�GH�5HFKHUFKH�GHV�&HOOXOHV�6RXFKHV�HW�GH�OD�7HFKQRORJLH��+�SLWDO�LQWHUQDWLRQDO�GH�9LQPHF��+D�1RL��9L~W�1DP

0RWV�FOHIV���1RXYHDX�YDULDQW�G }SLVVDJH�70(0����V\QGURPH�GH�-RXEHUW��VSHFWUH�SK}QRW\SLTXH�70(0����V}TXHQ{DJH�G H[RPH

5mVXPm��

1RXYHDX[�9DULDQWV�GX�JlQH�70(0���LGHQWLzmV�FKH]�XQH�IDPLOOH�9LHWQDPLHQQH�DWWHLQWH�GX�6\QGURPH�GH�-RXEHUW���OxmWXGH�GxXQ�FDV

/H�V\QGURPH�GH�-RXEHUW�HVW�XQH�FLOLRSDWKLH�J}Q}WLTXHPHQW�K}W}URJ|QH�VH�FDUDFW}ULVDQW�SDU�XQH�K\SRSODVLH�DJ}Q}VLH�GX�YHUPLV�F}U}EHOOHX[��VLJQH
GH�OD�GHQW�PRODLUH���XQH�K\SRWRQLH�JOREDOH��XQ�UHWDUG�GX�G}YHORSSHPHQW��XQH�DWD[LH�DVVRFL}H�v�GHV�PRXYHPHQWV�RFXODLUHV�DQRUPDX[�HW�v�GHV
WURXEOHV�GX�U\WKPH�UHVSLUDWRLUH��$�FH�MRXU�����J|QHV�VRQW�FRQQXV�UHVSRQVDEOHV�GH�V\QGURPH�GH�-RXEHUW�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�U}FHVVLYH��'HV
YDULDWLRQV�GH�V}TXHQFH�SDWKRJ|QHV�GX�J|QH�70(0���VRQW�DVVRFL}HV�v�XQ�VSHFWUH�FOLQLTXH�WU|V�YDULDEOH�LQFOXDQW�OH�V\QGURPH�GH�-RXEHUW�DYHF
DWWHLQWH�K}SDWLTXH��OH�V\QGURPH�GH�&2$&+��OD�SRO\N\VWRVH�U}QDOH��OD�FLOLRSDWKLH�DVVRFL}H�v�OD�Q}SKURQRSKWKLVLV�HW�OH�V\QGURPH�GH�5+<16��1RXV
SU}VHQWRQV�LFL�OHV�GHX[�SUHPLHUV�FDV�G XQH�IDPLOOH�9LHWQDPLHQQH�QRQ�FRQVDQJXLQH��XQ�I�WXV�HW�XQ�HQIDQW�xJ}�GH�GL[�DQV��FDV�SUREDQW��DGUHVV}V
SRXU�XQ�WDEOHDX�FOLQLTXH�}YRTXDQW�OH�V\QGURPH�GH�-RXEHUW�DVVRFLDQW�GHV�LPDJHV�FDUDFW}ULVWLTXHV�HQ�,50��GHQWH�PRODLUH���XQH�K\SRWRQLH�Q}RQDWDOH�
XQ�UHWDUG�SV\FKRPRWHXU�V}Y|UH��XQH�G\VPRUSKLH�IDFLDOH��XQH�DWD[LH��GHV�WURXEOHV�GX�U\WKPH�UHVSLUDWRLUH�HW�XQH�DSUD[LH�RFXORPRWULFH��/ }FKRJUDSKLH
DQW}QDWDOH�v������6$�D�PRQWU}�OH�VLJQH�GH�OD�GHQWH�PRODLUH�FKH]�OH�I�WXV��3DU�DLOOHXUV��OH�GLDJQRVWLF�GH�SDUDO\VLH�F}U}EUDOH�HVW�SRV}�FKH]�OH�SUREDQW
GHSXLV�O xJH�GH�GHX[�DQV�HW�DXFXQ�GLDJQRVWLF�PRO}FXODLUH�Q D�SDV�}W}�U}DOLV}��/H�V}TXHQ{DJH�G H[RPH�D�SHUPLV�G LGHQWL®HU�GHX[�YDULDQWV�F����$�!
*�S�$VQ���6HU�HW�F������7�!�*�S�/HX���9DOIV���GX�J|QH�70(0���v�O }WDW�K}W}UR]\JRWH�FRPSRVLWH�FKH]�OH�SUREDQW�HW�OH�I�WXV��FKDTXH�YDULDQW�HVW
K}ULW}�G XQ�SDUHQW��/H�QRXYHDX�YDULDQW�G }SLVVDJH�F������7�!�*�S�/HX���9DOIV���FDXVH�XQH�SHUWH�GH�TXDWUH�QXFO}RWLGHV�GH�O H[RQ����HQWUD�QDQW�XQ
G}FDODJH�GX�FDGUH�GH�OHFWXUH�TXL�DERXWLW�v�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}PDWXU}��(Q�U}VXP}��QRXV�UDSSRUWRQV�OD�SUHPL|UH�IDPLOOH�DWWHLQWH�GX
V\QGURPH�GH�-RXEHUW�GX�9LHW�1DP�HW�VXUOLJQRQV�}JDOHPHQW�O LPSRUWDQFH�GHV�DSSURFKHV�PRO}FXODLUHV�D®Q�GH�G}P~OHU�OHV�P}FDQLVPHV�VRXV�MDFHQWV
LPSOLTX}V�GDQV�GHV�PDODGLHV�J}Q}WLTXHV�KXPDLQHV��8Q�GLDJQRVWLF�SU}FRFH�SRXUUDLW�FRQWULEXHU�v�}WDEOLU�XQ�FRQVHLO�J}Q}WLTXH�SU}FLV�DYHF�O }YDOXDWLRQ
GX �ULVTXH �GH �U}FXUUHQFH� �SURSRVHU �}JDOHPHQW �GHV �RSWLRQV �GLDJQRVWLTXHV �SRXU �OHV �IXWXUHV �JURVVHVVHV �DXVVL �ELHQ �TXH �OD �SULVH �HQ �FKDUJH
WK}UDSHXWLTXH�

0RWV�FO}V���1RXYHDX�YDULDQW�G }SLVVDJH�70(0����V\QGURPH�GH�-RXEHUW��VSHFWUH�SK}QRW\SLTXH�70(0����V}TXHQ{DJH�G H[RPH��

3LlFH�MRLQWH���-RXEHUW�V\QGURPH�9LQPHF�GRF[
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-HQQLIHU�'HO�*LXGLFH

���������/HQD��XQH�VROXWLRQ�GH�FRPSUHVVLRQ�H|FDFH�HW�VDQV�SHUWH�GxLQIRUPDWLRQ�SRXU�VWRFNHU�HW�WUDQVImUHU�OHV�zFKLHUV�)$674�HW
%$0

$XWHXUV��

*XLOODXPH�5L]N������MHQQLIHU�'HO�JLXGLFH����

���%LRLQIRUPDWLTXH��(QDQFLR��&HVVRQ�6}YLJQ}��)UDQFH

0RWV�FOHIV���&RPSUHVVLRQ��VWRFNDJH��WUDQVIHUW��)$674��%$0

5mVXPm��

$YHF�OpREMHFWLI�GpXQH�PhGHFLQH�SHUVRQQDOLVhH��OpXVDJH�GHV�VhTXHQFHXUV�$'1�QRXYHOOH�JhQhUDWLRQ�VpHVW�IRUWHPHQW�LQWHQVLILh�FHV�GHUQLgUHV�DQQhHV�
/HV�ODERUDWRLUHV�VRQW�SDVVhV�GX�VhTXHQfDJH�GpXQ�SDQHO�UhGXLW�GH�JgQHV�DX�VhTXHQfDJH�GH�OpH[RPH�KXPDLQ�YRLUH�DX�VhTXHQfDJH�GX�JhQRPH�HQWLHU�
$YHF�XQH�hYROXWLRQ�GHV�YROXPHV�LGHQWLTXH�d�FHOOH�GHV���GHUQLgUHV�DQQhHV��OHV�SXEOLFDWLRQV�VFLHQWLILTXHV�SDUOHQW�GH�YROXPHV�SRXYDQW�DWWHLQGUH��
PLOOLDUGV�GH�JhQRPHV�KXPDLQV�d�VWRFNHU�GpLFL������DX�QLYHDX�PRQGLDO��VRLW�����IRLV�OD�TXDQWLWh�GH�GRQQhHV�VWRFNhH�DFWXHOOHPHQW�SDU�<RX7XEH�
$YHF�GH�WHOV�YROXPHV��OHV�WUDQVIHUWV�HW�OH�VWRFNDJH�GH�FHV�GRQQhHV�GHYLHQQHQW�XQ�IUHLQ�d�XQH�PhGHFLQH�SHUVRQQDOLVhH�SRXU�WRXV�

$�WUDYHUV�/HQD��XQ�ORJLFLHO�GH�FRPSUHVVLRQ�VShFLDOLVh�GDQV�OD�GRQQhH�JhQRPLTXH��(QDQFLR�SUhVHQWH�XQH�VROXWLRQ�HIILFDFH�DX[�SUREOgPHV�GH
WUDQVIHUW�GH�ILFKLHUV�YROXPLQHX[�HW�DX[�SUREOgPHV�GH�VWRFNDJH�

/HQD�FRPSUHVVH�d�OD�IRLV�OHV�ILFKLHUV�DX�IRUPDW�)$674�HW�DX�IRUPDW�%$0�WRXW�HQ�FRQVHUYDQW�OpLQWhJULWh�GH�OD�GRQQhH��(Q�FRPSDUDLVRQ�DYHF�OHV
ORJLFLHOV�GH�FRPSUHVVLRQ�DFDGhPLTXHV�HW�FRPPHUFLDX[��/HQD�HVW�OH�VHXO�ORJLFLHO�FRPELQDQW�d�OD�IRLV�XQ�WDX[�GH�FRPSUHVVLRQ�hOHYh��XQH�JUDQGH
YLWHVVH�GH�FRPSUHVVLRQ�HW�GhFRPSUHVVLRQ�HW�XQ�IDLEOH�EHVRLQ�HQ�UHVVRXUFHV�LQIRUPDWLTXHV��9HUVXV�OH�ORJLFLHO�GH�FRPSUHVVLRQ�OH�SOXV�XWLOLVh���*]LS�
/HQD�SHUPHW���XQH�FRPSUHVVLRQ�MXVTXpd���d���IRLV�VXShULHXUH��XQH�FRPSUHVVLRQ���IRLV�SOXV�UDSLGH�HW�XQH�GhFRPSUHVVLRQ���IRLV�SOXV�UDSLGH��'H�SOXV
OHV�ILFKLHUV�FRPSUHVVhV�SHXYHQW�GLUHFWHPHQW�iWUH�XWLOLVhV�SDU�OHV�RXWLOV�ELRLQIRUPDWLTXHV�HQ�DYDO�DYHF�XQH�GhFRPSUHVVLRQ�d�OD�YROhH�

/HQD�FRPSUHVVH�OHV���FKDPSV�GX�IRUPDW�)$674�� �OH �QRP�GHV�VhTXHQFHV� �OHV�VhTXHQFHV�QXFOhRWLGLTXHV�HW �OHV�VFRUHV�GH�TXDOLWh� �3RXU�OD
FRPSUHVVLRQ�GHV�VhTXHQFHV�QXFOhRWLGLTXHV��OD�FRPSUHVVLRQ�VH�IDLW�d�SDUWLU�GpXQ�JhQRPH�GH�UhIhUHQFH��8Q�DOJRULWKPH�XOWUD�UDSLGH�GpDOLJQHPHQW�D
hWh�GhYHORSSh�SRXU�PHWWH�HQ�hYLGHQFH�OHV�VLPLODULWhV�HW�OHV�GLIIhUHQFHV�DYHF�OH�JhQRPH�GH�UhIhUHQFH��/HQD�HQFRGH�OHV�PRWLIV�VHPEODEOHV�SDU�OHXU
SRVLWLRQ��/HV�GLIIhUHQFHV�VRQW�HQFRGhHV�SDU�XQH�PhWKRGRORJLH�DG�KRF�

/HV�EhQhILFHV�GH�/HQD�VRQW�PXOWLSOHV�SRXU�OHV�XWLOLVDWHXUV��

�LO �SHUPHW�GH�WUDQVIhUHU�GHV�ILFKLHUV�)$674*=�MXVTXpd���IRLV �SOXV�UDSLGHPHQW� �$LQVL �OH �WhOhYHUVHPHQW�YHUV�XQH�LQIUDVWUXFWXUH�FORXG�HW �OH
WhOhFKDUJHPHQW�GH�ILFKLHUV�VRQW�IDFLOLWhV��3RXU�VH�IDLUH�/HQD�H[SORLWH�VHV�FDSDFLWhV�d�FRPSUHVVHU�HW�GhFRPSUHVVHU�HQ�VWUHDPLQJ��'gV�TXH�OHV
SUHPLgUHV�GRQQhHV�VRQW�FRPSUHVVhHV��FHOOHV�FL�SHXYHQW�iWUH�WUDQVIhUhHV��$�UhFHSWLRQ��HOOHV�SHXYHQW�iWUH�GhFRPSUHVVhHV�HQ�)$674*=�VL�EHVRLQ�
WRXMRXUV�HQ�VWUHDPLQJ�

�XQH�GLPLQXWLRQ�VLJQLILFDWLYH�GHV�FRmWV�GH�VWRFNDJH�TXH�FH�VRLW�SRXU�XQ�VWRFNDJH�FORXG�RX�XQ�VWRFNDJH�HQ�ORFDO��7RXW�HQ�LQFOXDQW�OH�FRmW�GH�OD
OLFHQFH�FHV�hFRQRPLHV�SHXYHQW�DOOHU�MXVTXpd������

�XQ�LPSDFW�SRVLWLI�VXU�OpHQYLURQQHPHQW���HQ�GLYLVDQW�SDU���OH�EHVRLQ�HQ�LQIUDVWUXFWXUH�GH�VWRFNDJH��/HQD�UhGXLW�GpDXWDQW�OHV�EHVRLQV�GphQHUJLH�SRXU
UHIURLGLU�OHV�VHUYHXUV�GhGLhV�DX�VWRFNDJH�

3LlFH�MRLQWH���6RXPPLVVLRQ�DEVWUDFW�DVVLVHV�J}Q}WLTXHV������GRF[



1(852*c1c7,48( 6,/9(675(�&8,1$7

���������6\QGURPH�G\VWRQLH�VXUGLWm�DVVRFLm�DX�YDULDQW�S�$UJ���7US�GX�JlQH�$&7%���REVHUYDWLRQ�GxXQ�QRXYHDX�FDV�HW�UHYXH�GH
OD�OLWWmUDWXUH

$XWHXUV��

6LOYHVWUH�&XLQDW������7LSKDLQH�5RXDXG������7KRPDV�%HVQDUG������%HQMDPLQ�&RJQ}������3KLOLSSH�%RUGXUH������)ORUHQW�(VSLWDOLHU������0DUWLQ�%URO\�����
$ODLQ�9HUORHV������6W}SKDQH�%}]LHDX������9LQFHQW�3URFDFFLR������6DQGUD�0HUFLHU����

���*}Q}WLTXH�P}GLFDOH��&+8�+�WHO�'LHX�1DQWHV��1$17(6��)UDQFH
���1HXURORJLH��&+8�/DHQQHF�1DQWHV��1DQWHV��)UDQFH
���*}Q}WLTXH�P}GLFDOH��&+8�+�WHO�'LHX�1DQWHV��1DQWHV��)UDQFH
���25/��&+8�+�WHO�'LHX�1DQWHV��1$17(6��)UDQFH
���*}Q}WLTXH�P}GLFDOH��$3+3��3DULV��)UDQFH
���*}Q}WLTXH�P}GLFDOH��&+8�$QJHUV��$QJHUV��)UDQFH

0RWV�FOHIV���G\VWRQLD��GHDIQHVV��$&7%��EHWD�DFWLQ��%DUDLWVHU�:LQWHU�V\QGURPH��FHUHEHOODU�PDOIRUPDWLRQ

5mVXPm��

/HV�YDULDWLRQV�GDQV�OH�J|QH�$&7%�VRQW�J}Q}UDOHPHQW�UHVSRQVDEOHV�GX�V\QGURPH�GH�%DUDLWVHU�:LQWHU��%:6��FDUDFW}ULV}�SULQFLSDOHPHQW�SDU�XQH
G}®FLHQFH �LQWHOOHFWXHOOH� �XQH �G\VPRUSKLH �UHFRQQDLVVDEOH ��K\SHUW}ORULVPH� �SWRVLV� �VRXUFLOV �DUTX}V� �FRORERPH� �VDLOOLH �GH �OD �P}WRSLTXH �YRLUH
WULJRQRF}SKDOLH��SRLQWH�QDVDOH�ODUJH��PDFURVWRPLH��SDUIRLV�IHQWH�ODELRSDODWLQH¤��HW�GHV�DQRPDOLHV�F}U}EUDOHV��SDFK\J\ULH�YRLUH�OLVVHQF}SKDOLH�
DQRPDOLHV�GX�FRUSV�FDOOHX[���/H�YDULDQW�IDX[�VHQV�S�$UJ���7US��v�O }WDW�K}W}UR]\JRWH�GDQV�$&7%��HVW�UHVSRQVDEOH�G XQ�DXWUH�V\QGURPH��GLVWLQFW�GX
%:6��OH�V\QGURPH�G\VWRQLH�VXUGLW}��&H�V\QGURPH�D�}W}�G}FULW�FKH]���SDWLHQWV�v�FH�MRXU�HW�DVVRFLH�XQH�VXUGLW}�GH�SHUFHSWLRQ�V}Y|UH�v�SURIRQGH�
FRQJ}QLWDOH�RX�LQIDQWLOH��DLQVL�TX XQH�G\VWRQLH�GH�VXUYHQXH�SOXV�WDUGLYH��HQWUH����HW����DQV�FKH]�OHV�SU}F}GHQWV�FDV�G}FULWV���' DXWUHV�V\PSW�PHV
VRQW�UDSSRUW}V�FRPPH�XQH�IHQWH�ODELRSDODWLQH��XQH�FDWDUDFWH��XQH�DFKDODVLH��RX�GHV�DQRPDOLHV�RVVHXVHV��1RXV�UDSSRUWRQV�OH�FDV�G XQ�QRXYHDX
SDWLHQW��xJ}�GH����DQV��SRUWHXU�GX�YDULDQW�F����&�!�7��S�$UJ���7US���GH�VXUYHQXH�GH�QRYR��/H�SDWLHQW�SU}VHQWH�XQH�G\VPRUSKLH�IDFLDOH��QRWDPPHQW
XQ�K\SHUW}ORULVPH�� �XQH�VXUGLW}�GH�SHUFHSWLRQ�FRQJ}QLWDOH�SURIRQGH�GLDJQRVWLTX}H�v����PRLV� �XQ�UHWDUG�SV\FKRPRWHXU��PDUFKH�v����PRLV�
SUHPL|UHV�SKUDVHV�v���DQV���GHV�WURXEOHV�SV\FKLDWULTXHV�DSSDUXV�v�O xJH�GH����DQV��DLQVL�TX XQH�G\VWRQLH�IRFDOH�GX�PHPEUH�VXS}ULHXU�JDXFKH�D\DQW
G}EXW}�v�O xJH�GH����DQV�VHFRQGDLUHPHQW�J}Q}UDOLV}H��DYHF�DWWHLQWH�FUxQLR�FHUYLFDOH��/ ,50�F}U}EUDOH�PHW�HQ�}YLGHQFH�XQH�K\SRSODVLH�GX�FRUSV
FDOOHX[��DLQVL�TX XQH�DJ}Q}VLH�GH�OD�SDUWLH�LQI}ULHXUH�GX�YHUPLV�F}U}EHOOHX[�VXU�XQ�FHUYHOHW�K\SRWURSKLTXH��DQRPDOLH�QRQ�G}FULWH�MXVTX DORUV�GDQV�FH
V\QGURPH��(Q�FRQFOXVLRQ��OH�V\QGURPH�G\VWRQLH�VXUGLW}�HVW�XQ�V\QGURPH�WU|V�UDUH��FOLQLTXHPHQW�UHFRQQDLVVDEOH�HW�OL}�v�XQ�YDULDQW�IDX[�VHQV
U}FXUUHQW �GDQV �OH �J|QH �$&7%� �1RXV �}ODUJLVVRQV �LFL �OH �VSHFWUH �SK}QRW\SLTXH �SDU �OD �GHVFULSWLRQ �G DQRPDOLHV �F}U}EHOOHXVHV� �6XU �OH �SODQ
SK\VLRSDWKRORJLTXH��FHWWH�YDULDWLRQ�GDQV�OH�J|QH�$&7%�DOW|UH�OD�G\QDPLTXH�GH�O DFWLQH�HW�SRXUUDLW�FDXVHU�XQ�G\VIRQFWLRQQHPHQW�PLWRFKRQGULDO�HW
XQH �DXJPHQWDWLRQ �GX �VWUHVV �R[\GDWLI �FRPPH�FHOD �D �}W} �PRQWU} �GDQV �OD �OHYXUH� �'HV �}WXGHV �IRQFWLRQQHOOHV �VXU �®EUREODVWHV �VRQW �HQ �FRXUV �D®Q �GH
UHFKHUFKHU�FHV�DQRPDOLHV�FKH]�OH�SDWLHQW�HW�G HQYLVDJHU�GHV�SLVWHV�WK}UDSHXWLTXHV�

3LlFH�MRLQWH���®QDO�$EVWUDFW�$&7%�$VVLVHB9)�GRF[



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

&$52/(�72851$17

���������/H�5(120(���8Q�SDQHO�GH�VmTXHQkDJH�FLEOm�SRXU�OHV�PDODGLHV�UmQDOHV�HQ�GLDJQRVWLF�PROmFXODLUH

$XWHXUV��

&$52/(�72851$17������9,1&(17�025,1,(5(������4XHQWLQ�0,*1$&������&RULQQH�$17,*1$&������/DXUHQFH�+(,'(7������6\OYDLQ�+$1(,1����

���*}Q}WLTXH�PRO}FXODLUH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3$5,6��)UDQFH
���*}Q}WLTXH�PRO}FXODLUH��&HQWUH�GH�U}I}UHQFH�GHV�0DODGLH�5}QDOHV�+}U}GLWDLUHV�GH�O (QIDQW�HW�GH�O $GXOWH��0$5+($����+�SLWDO�1HFNHU�(QIDQWV
0DODGHV��3$5,6��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�0DODGLH�5}QDOHV�+}U}GLWDLUHV�GH�O (QIDQW�HW�GH�O $GXOWH��0$5+($���,QVHUP�805��������+�SLWDO�1HFNHU�(QIDQWV�0DODGHV�
,QVWLWXW�,PDJLQH��3$5,6��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��,QVHUP�805�������+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��,QVWLWXW�,PDJLQH��8QLYHUVLW}�GH�3DULV��3$5,6��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�0DODGLH�5}QDOHV�+}U}GLWDLUHV�GH�O (QIDQW�HW�GH�O $GXOWH��0$5+($���6HUYLFH�GH�1}SKURORJLH�3}GLDWULTXH��+�SLWDO�1HFNHU�
(QIDQWV�0DODGHV��3$5,6��)UDQFH
���,QVHUP�805�������,QVWLWXW�,PDJLQH��3$5,6��)UDQFH

0RWV�FOHIV���6}TXHQ{DJH�KDXW�G}ELW��1*6��'LDJQRVWLF��1H[W6HT��&DSWXUH��3DQHO��5HLQ

5mVXPm��

/H �VHUYLFH �GH �J}Q}WLTXH �GH �O K�SLWDO �1HFNHU �HHFWXH �GHSXLV �GH �QRPEUHXVHV �DQQ}HV �GHV �WHVWV �J}Q}WLTXHV �SRXU �GH �QRPEUHXVHV �Q}SKURSDWKLHV
K}U}GLWDLUHV �LPSOLTXDQW �OHV �GL}UHQWV �VHJPHQWV �GX �Q}SKURQ� �JORP}UXOH ��V\QGURPH �G $OSRUW �HW �V\QGURPH �Q}SKURWLTXH �FRUWLFR�U}VLVWDQW��
Q}SKURSDWKLHV�WXEXOR�LQWHUVWLWLHOOHV�FKURQLTXHV��17,&���DLQVL�TXH�FHOOHV�GXHV�v�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��$'��GHV�UHLQV�HW�GHV�YRLHV�XULQDLUHV
�&RQJHQLWDO�$EQRUPDOLWLHV�RI�WKH�.LGQH\�DQG�8ULQDU\�7UDFW�B&$.87���RX�GHV�PDODGLHV�U}QDOHV�N\VWLTXHV��FLOLRSDWKLHV��

$SU|V�SOXVLHXUV�DQQ}HV�GH�GLDJQRVWLF�SDU�1*6��XWLOLVDQW���SDQHOV�HW���P}WKRGHV�G HQULFKLVVHPHQWV�GL}UHQWV��&DSWXUH��6XUH6HOHFW�G $JLOHQW���3&5
0XOWLSOH[��0XOWLSOLFRP�HW�$PSOLVHT�GH�/LIH�7HFKQRORJLHV���'}EXW�������QRXV�DYRQV�G}FLG}�GH�FU}HU�XQ�SDQHO�XQLTXH��DSSHO}�5(120(�FRQWHQDQW�SOXV
GH ���� �J|QHV �SXEOL}V �HW �FRQ®UP}V �SRXU �OHXU �LPSOLFDWLRQ �GDQV �XQH �SDWKRORJLH �U}QDOH� �,O �D �}W} �G}FRXS} �HQ �� �VRXV�SDQHOV� �$'�HW �17,& ��&$.87B��
J|QHV���*ORP}UXORSDWKLHV��)6*6B���J|QHV���6\QGURPH�G $OSRUW��$/3B��J|QHV���'\VJ}Q}VLH�7XEXODLUH�5}QDOH��'<6B��J|QHV���&LOLRSDWKLHV��&,/B��
J|QHV���3DUPL�FHV�VRXV�SDQHOV�����J|QHV�VRQW�FRPPXQV�v�SOXVLHXUV�SDWKRORJLHV�

/HV�GHX[�SUHPL|UHV�YHUVLRQV�}WDLHQW�EDV}HV�VXU�OD�WHFKQRORJLH�GH�FDSWXUH�$JLOHQW�6XUH6HOHFW�DYHF�XQH�FRXYHUWXUH�GH������0E��/HV�$'1�}WDLHQW
IUDJPHQW}V�YLD�XQ�&RYDULV��LQGH[}V�DYHF�OH�NLW�8OWUD/RZ�'1$��1X*(1������SDWLHQWV���[����}WDLHQW�V}TXHQF}V�VXU�XQ�1H[W6HT����HQ�SDLUHG�HQG
��[���SE��DYHF�XQ�NLW�+LJKRXWSXW��������GHV�U}JLRQV�FLEO}HV�}WDLHQW�FRXYHUWHV�!���;��DYHF�XQH�SURIRQGHXU�PR\HQQH�GH�����UHDGV�

'HSXLV�-DQYLHU������QRXV�XWLOLVRQV�XQH�YHUVLRQ���XWLOLVDQW�OD�WHFKQRORJLH�7:,67��FRQVLVWDQW�HQ�XQH�IUDJPHQWDWLRQ�HQ]\PDWLTXH�HW�XQH�FDSWXUH�GH���
SDWLHQWV���[����DYHF�XQH�FRXYHUWXUH�GH�������!���;�HW�XQH�SURIRQGHXU�PR\HQQH�GH������UHDGV�

$X�WRWDO������FDV�LQGH[�RQW�}W}�WHVW}V��(Q�IRQFWLRQ�GHV�LQIRUPDWLRQV�FOLQLTXHV��OHV�SDWLHQWV�RQW�}W}�DQDO\V}V�VXU�OH�VRXV�SDQHO�FRUUHVSRQGDQW�VRLW����
&$.87������)6*6������$/3������&,/����'<6��HW����VXU�OH�5(120(�

$�FH�MRXU��GHV�PXWDWLRQV�RQW�}W}�LGHQWL®}HV�FKH]�����SDWLHQWV�VRLW�������GX�WRWDO��DYHF�OD�U}SDUWLWLRQ�VXLYDQWH������$/3��5HQGHPHQW�������������
)6*6�������������&$.87�����������&,/������������5(120(���������HW���'<6���������

8QH�DQDO\VH�}ODUJLH�v�XQ�VHFRQG�VRXV�SDQHO�SRXU�FHUWDLQV�SDWLHQWV�Q}JDWLIV�D�PRQWU}�TXH���SDWLHQWV�DGUHVV}V�SRXU�XQ�V\QGURPH�G $OSRUW�VRQW
SRUWHXUV�GH�PXWDWLRQV�GDQV�XQ�J|QH�GX�VRXV�SDQHO�)6*6��HW�TXH����SDWLHQWV�DYHF�XQH�SURW}LQXULH�JORP}UXODLUH�VRQW�PXW}V�GDQV�XQ�J|QH�GX�SDQHO
$/3�

3RXU�OHV�DXWUHV�VRXV�SDQHOV�����SDWLHQWV�VRQW�SRUWHXUV�GH�PXWDWLRQV�GDQV�GHV�J|QHV�QRQ�RULHQW}V�LQLWLDOHPHQW�

/ XWLOLVDWLRQ�G XQ�SDQHO�XQLTXH�D�SHUPLV�GH�UDFFRXUFLU�OH�G}ODL�GH�UHQGX������PRLV��JUxFH�v�XQ�SURWRFROH�XQLTXH�SRXU�WRXWHV�OHV�SDWKRORJLHV�U}QDOHV��,O
SHUPHW�GH�PHWWUH�HQ�}YLGHQFH�GHV�PXWDWLRQV�GDQV�GHV�J|QHV�LPSOLTX}V�GDQV�SOXVLHXUV�SDWKRORJLHV�HW�GH�WURXYHU�GHV�PXWDWLRQV�FKH]�GHV�SDWLHQWV
GRQW�OH�GLDJQRVWLF�FOLQLTXH�}WDLW�PDO�RULHQW}���������

3LlFH�MRLQWH���$VVLVHV�&DUROH�5HQRPH�®QDO�GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 $QQH�6RSKLH�$/$,;

���������9LQJW�DQV�GH�FRQVXOWDWLRQV�GH�JmQmWLTXH�FOLQLTXH�VXU�VLWH�SRXU�OHV�SHUVRQQHV�DWWHLQWHV�GH�WURXEOHV�GX�VSHFWUH
DXWLVWLTXH�GH�OD�UmJLRQ�SDULVLHQQH

$XWHXUV��

$UQROG�0811,&+������$QQH�6RSKLH�$/$,;������/LVD�)58*(5(����

���*}Q}WLTXH�&OLQLTXH��+�SLWDO�1HFNHU��3DULV��)UDQFH

0RWV�FOHIV���WURXEOHV�GX�VSHFWUH�DXWLVWLTXH��SDQHO�GH�J|QHV��V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ��FRQVHLO�J}Q}WLTXH��GLDJQRVWLFV�J}Q}WLTXHV

5mVXPm��

&DUROLQH�'HPLOO\��/LVD�)UXJ|UH��&KDUO\QH�'XZLPH��9DO}ULH�0DODQ��*LXOLD�%DUFLD��&}OLQH�9LGDO��(PHOLQH�7KURR��&ODXGH�%HVPRQG��/DXUHQFH�+XEHUW�
*LOOHV�5RODQG�0DQXHO��-HDQ�3LHUUH�0DOHQ��0}ODQLH�)HUUHUL��6\OYDLQ�+DQHLQ��1DWKDLH�%RGGDHUW��0R�VH�$VVRXOLQH��$UQROG�0XQQLFK

0DOJU}��OHV�DYDQF}HV�GHV�WHFKQLTXHV�HW�GH�OD�UHFKHUFKH�HQ�J}Q}WLTXH��XQ�JUDQG�QRPEUH�GH�SDWLHQWV�DWWHLQWV�GH�WURXEOHV�GX�VSHFWUH�DXWLVWLTXH
�76$�DYHF�G}®FLHQFH�LQWHOOHFWXHOOH ��',� �Q RQW �SDV�DFF|V�GH�PDQL|UH�V\VW}PDWLTXH�DX[�H[SORUDWLRQV�GLVSRQLEOHV� �'HSXLV ������ �SRXU �DP}OLRUHU �OHXU
DFF|V�DX[�VRLQV��XQH�}TXLSH�PRELOH�GH�J}Q}WLTXH�P}GLFDOH�SURSRVH�DX[�SDWLHQWV�HW�v�OHXUV�IDPLOOHV�GHV�FRQVXOWDWLRQV�GDQV�OHV�K�SLWDX[�GH�MRXU�HW
OHV�LQVWLWXWLRQV�VS}FLDOLV}HV�GH�OD�U}JLRQ�SDULVLHQQH��&HWWH�XQLW}��PRELOH�GH�J}Q}WLTXH�RS|UH�VRXV�O }JLGH�GH�O K�SLWDO�XQLYHUVLWDLUH�1HFNHU�(QIDQWV�
0DODGHV��TXL�OHXU�GRQQH�DFF|V�DX[�VHUYLFHV�GH�ELRFKLPLH��GH�F\WRJ}Q}WLTXH��GH�ELRORJLH�PRO}FXODLUH�HW�GH�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ
�1*6�� �(Q �YLQJW �DQV� �����SDWLHQWV �DSSDUWHQDQW �v ��� �LQVWLWXWLRQV �RQW �E}Q}®FL}� �GH �FHV �FRQVXOWDWLRQV �HW � �G XQ �DFF|V �DX[ �SODWHIRUPHV�GH �J}Q}WLTXH
PRO}FXODLUH��0RLQV�GH�����GHV�SDUHQWV�RQW�G}FOLQ}��OD�SURSRVLWLRQ��'HV�DHFWLRQV�J}Q}WLTXHV�RQW�}W}��LGHQWL®}HV�FKH]����SDWLHQWV�SU}VHQWDQW�XQ�76$
DYHF�',���DQRPDOLHV�F\WRJ}Q}WLTXHV�FDXVDOHV�������������������GH�QRYR�������K}ULW}HV�������;�)UDJLOH�����������������HW�PXWDWLRQV�PRQRJ}QLTXHV
UHFRQQXHV�UHVSRQVDEOHV�GH�76$��������������������GH�QRYR��������K}ULW}HV�������GRQW���OL}HV�v�O ;�HW���U}FHVVLYHV�DXWRVRPLTXHV���/ ,50�F}U}EUDOH�D
}W}��SRVVLEOH�FKH]�����SDWLHQWV�HW�FRQVLG}U}H�FRPPH�DQRUPDOH�FKH]������G HQWUH�HX[������������7RXV�OHV�SDWLHQWV�GLDJQRVWLTX}V�SU}VHQWDLHQW�XQ
76$ �DW\SLTXH �RX �V\QGURPLTXH� �DYHF �G}®FLHQFH �LQWHOOHFWXHOOH �PRG}U}H �v �V}Y|UH� �(X �}JDUG �DX[ �FRQWUDLQWHV �LPSRV}HV �SDU �OHV �WURXEOHV �GX
FRPSRUWHPHQW�GDQV�OHV�76$��OHV�FRQVXOWDWLRQV�VXU�VLWH�FRQVWLWXHQW��SRXU�OHV�SDWLHQWV�HW�OHXUV�DSSDUHQW}V��XQ�PR\HQ�G DP}OLRUHU�O DFF|V�DX[�VRLQV�HW
GH�U}GXLUH�OH�ULVTXH�GH�P}FRQQDLVVDQFH�G XQH�SDWKRORJLH�RUJDQLTXH�J}Q}WLTXH�v�SU}VHQWDWLRQ�SV\FKLDWULTXH�
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&ODLUH�%DUGHO

���������gWXGH�GH�OD�VHQVLELOLWm�GxRXWLOV�GH�GmWHFWLRQ�GH�YDULDQWV�GH�VWUXFWXUH�HQ�PRVDqTXH�VXU�GHV�GRQQmHV�GH�VmTXHQkDJH�GH
JmQRPHV�HQWLHUV

$XWHXUV��

0D[LPH�/HSHWLW������3LHUUH�$QWRLQH�5ROODW�)DUQLHU������9}URQLTXH�3DTXLV�)OXFNOLQJHU������'DPLHQ�6DQODYLOOH���������&DUROLQH�6FKOXWK�%RODUG���������&ODLUH
%DUGHO�������

���3ODWHIRUPH�GH�V}TXHQ{DJH�1*6�GX�&+8�GH�/\RQ���&HOOXOH�%LRLQIRUPDWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���8QLYHUVLW}�&�WH�G $]XU��,QVHUP�8������&156�805������,5&$1��&+8�GH�1LFH��1LFH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���,QVWLWXW�1HXURP\RJ|QH��(TXLSH�0}WDEROLVPH�}QHUJ}WLTXH�HW�G}YHORSSHPHQW�QHXURQDO��&156�805�������,16(50�8������8QLYHUVLW}�GH�/\RQ��/\RQ�
)UDQFH
���3ODWHIRUPH�GH�V}TXHQ{DJH�1*6�GX�&+8�GH�/\RQ���&HOOXOH�%LRLQIRUPDWLTXH�HW�6HUYLFH�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���/DERUDWRLUH�GH�%LRP}WULH�HW�%LRORJLH�(YROXWLYH��&156�805�������8QLYHUVLW}�/\RQ����8QLYHUVLW}�GH�/\RQ��/\RQ��)UDQFH

0RWV�FOHIV���9DULDQWV�GH�VWUXFWXUH��0RVD�TXH��:KROH�*HQRPH�6HTXHQFLQJ��%LRLQIRUPDWLTXH

5mVXPm��

/H�PRVD�FLVPH�HVW �XQ �SK}QRP|QH�ELRORJLTXH�FRUUHVSRQGDQW �DX �IDLW �TX XQ�LQGLYLGX �SHXW �~WUH �FRQVWLWX} �GH �SOXVLHXUV �SRSXODWLRQV �FHOOXODLUHV
J}Q}WLTXHPHQW�GLVWLQFWHV� �GX�IDLW �GH�PXWDWLRQV�VH�SURGXLVDQW�GDQV�OHV�SUHPLHUV�VWDGHV�GX�G}YHORSSHPHQW�HPEU\RQQDLUH� �'HV�YDULDWLRQV�GH
VWUXFWXUH��69��}TXLOLEU}HV��LQYHUVLRQV��WUDQVORFDWLRQV��RX�QRQ��LQVHUWLRQV��G}O}WLRQV��GXSOLFDWLRQV��HQ�PRVD�TXHV�RQW�}W}�UDSSRUW}HV�FRPPH�}WDQW
LPSOLTX}HV�GDQV�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��/H�V}TXHQ{DJH�GH�J}QRPHV�FRPSOHWV��:*6��HVW�XQ�RXWLO�H°FDFH�SHUPHWWDQW�OD�G}WHFWLRQ�GHV
69��'XUDQW�OHV�GHUQL|UHV�DQQ}HV��XQ�WU|V�JUDQG�QRPEUH�G DOJRULWKPHV�RQW�}W}�G}YHORSS}V�SRXU�OD�G}WHFWLRQ�GHV�69��PDLV�OHXU�H°FDFLW}�Q D�SDV�}W}
WHVW}H�SRXU�OD�G}WHFWLRQ�GH�69�HQ�PRVD�TXHV�

/ REMHFWLI�GH�QRWUH�WUDYDLO�D�}W}�G }WXGLHU�OD�VHQVLELOLW}�GH�G}WHFWLRQ�G XQ�UHPDQLHPHQW�GH�VWUXFWXUH�HQ�PRVD�TXH�v�O DLGH�GH���RXWLOV�GH�G}WHFWLRQ�GH
YDULDWLRQV�VWUXFWXUDOHV���%UHDNGDQFHU�HW�/XPS\��3RXU�FHOD��QRXV�GLVSRVLRQV�GHV�GRQQ}HV�G XQ�SDWLHQW�SRUWHXU�G XQH�WUDQVORFDWLRQ�U}FLSURTXH�HQWUH
OHV�FKURPRVRPHV�;�HW�����GRQW�OH�WDX[�GH�PRVD�FLVPH�HVWLP}�SDU�OH�FDU\RW\SH�}WDLW �G HQYLURQ�������6RQ�J}QRPH�D�}W}�V}TXHQF}�VXU�XQ
1H[W6HT�����v�XQH�SURIRQGHXU�PR\HQQH�GH���[��/H�WDX[�GH�PRVD�TXH�FDOFXO}�VXU�OHV�GRQQ}HV�GH�1*6�}WDLW�G HQYLURQ�������1RXV�QRXV�VRPPHV
LQW}UHVV}V�v�O LQ¯XHQFH�GH���SDUDP|WUHV�VXU�OD�G}WHFWLRQ�GHV�PRVD�TXHV��

/D�SURIRQGHXU�GH�V}TXHQ{DJH��}WXGL}H�HQ�U}DOLVDQW�GHV�V}ULHV�GH�����U}SOLFDWV�GH�VRXV�}FKDQWLOORQQDJHV�DO}DWRLUHV�GH������v������GHV
OHFWXUHV�GDQV�OD�U}JLRQ

/H�WDX[�GH�PRVD�FLVPH��}WXGL}�HQ�U}DOLVDQW�GHV�GLOXWLRQV�e�LQ�VLOLFR�l��F HVW�v�GLUH�HQ�GLPLQXDQW�OH�SRXUFHQWDJH�GH�OHFWXUHV�SRUWHXVHV�GH
O }Y}QHPHQW��HVVHQWLHOOHPHQW�OHV�SDLUHV�GH�OHFWXUHV�GLVFRUGDQWHV��SDUPL�O HQVHPEOH�GHV�OHFWXUHV�GDQV�OD�U}JLRQ

&KDFXQ�GH�FHV�SDUDP|WUHV�D�}W}�}WXGL}�V}SDU}PHQW��O
DXWUH�UHVWDQW�®[H�

1RWUH�}WXGH�D�PRQWU}�TXH�GHV�SURIRQGHXUV�GH�V}TXHQ{DJH�GH�UHVSHFWLYHPHQW���[��SRXU�/XPS\��HW���[��SRXU�%UHDNGDQFHU��}WDLHQW�Q}FHVVDLUHV�SRXU
G}WHFWHU�O }Y}QHPHQW�QRQ�GLOX}��3DU�DLOOHXUV��QRXV�DYRQV�G}WHUPLQ}�TXH�%UHDNGDQFHU�SHUPHWWDLW�GH�G}WHFWHU�XQH�PRVD�TXH�ORUVTXH�OH�WDX[�GH
PRVDLFLVPH�}WDLW�VXS}ULHXU�RX�}JDO�v������DORUV�TXH�/XPS\�SHUPHWWDLW�GH�GHVFHQGUH�MXVTX v�XQ�WDX[�GH�PRVD�FLVPH�GH�����

(Q�FRQFOXVLRQ��QRWUH�}WXGH�D�PRQWU}�TXH�OHV�ORJLFLHOV�GH�G}WHFWLRQ�GH�69�SHUPHWWHQW�OD�G}WHFWLRQ�GH�YDULDQWV�HQ�PRVD�TXH��/XPS\��TXL�XWLOLVH�XQH
VWUDW}JLH�EDV}H�VXU�OD�PRG}OLVDWLRQ�SUREDELOLVWH�GH�GL}UHQWV�VLJQDX[��LVVXV�GH�SDLUHV�GLVFRUGDQWHV��GH�VSOLW�UHDGV�RX�GH�VRXUFHV�H[WHUQHV��VHPEOH
SHUPHWWUH�GH�G}WHFWHU�GHV�PRVD�TXHV�v�GHV�WDX[�HW�GHV�SURIRQGHXUV�GH�V}TXHQ{DJH�SOXV�IDLEOHV�TXH�%UHDNGDQFHU�GRQW�OD�VWUDW}JLH�HVW�XQLTXHPHQW
EDV}H�VXU�O }WXGH�GHV�SDLUHV�GLVFRUGDQWHV��'HV�}WXGHV�FRPSO}PHQWDLUHV�VXU�G DXWUHV�}FKDQWLOORQV�VHURQW�Q}FHVVDLUHV�D®Q�GH�PLHX[�FRPSUHQGUH�OHV
GL}UHQFHV�HQWUH�OHV�WDX[�GH�PRVD�FLVPH�HVWLP}V�SDU�FDU\RW\SH�HW�SDU�1*6�HW�DLQVL�FRQ®UPHU�OHV�OLPLWHV�GH�G}WHFWLRQ�GHV�69�HQ�PRVD�TXH�SDU�1*6�

3LlFH�MRLQWH���0RVDLTXHV�69�GRF



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 (PLOLH�)$95(

���������'mOmWLRQ���S�����S������UHVSRQVDEOH�GH�WURXEOHV�QHXURGmYHORSSHPHQWDX[�PLQHXUV�"

$XWHXUV��

(PLOLH�)$95(������$OLFH�32,6621������(ORGLH�3(<528;������'DPLHQ�6$1/$9,//(������0DULDQQH�7,//������*D�WDQ�/(6&$������&DUROLQH�'(0,/<�������

���&HQWUH�GH�5}I}UHQFH�*}QR3V\��&+�/H�9LQDWLHU��%URQ��)UDQFH
���VHUYLFH�GH�J}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���*}QR3V\��&+�/H�9LQDWLHU��%URQ��)UDQFH
���('5�3V\�805������&156��8QLYHUVLW}�/\RQ����/\RQ��)UDQFH

0RWV�FOHIV���QHXURG}YHORSSHPHQW��UHWUDLW�VRFLDO�GHO��S�����&$&1$�&

5mVXPm��

/HV�G}O}WLRQV�GH�OD�U}JLRQ���S�����VRQW�FRQQXHV�FRPPH�}WDQW�UHVSRQVDEOHV�GH�WURXEOHV�QHXURG}YHORSSHPHQWDX[�DX�SK}QRW\SH�YDULDEOH��UHWDUG
SV\FKRPRWHXU� �G}®FLHQFH �LQWHOOHFWXHOOH� �DSUD[LH �GH �OD �SDUROH� �WURXEOH �GX �VSHFWUH �GH �O DXWLVPH� �G}®FLW �DWWHQWLRQQHO� �HWF��� �/HV �J|QHV �FDQGLGDWV
LQFULPLQ}V�GDQV�OD�OLWW}UDWXUH�VRQW�}JDOHPHQW�GLYHUV���&$&1$�&��)DQL]]D�HW�DO����������(/.6�(5&���7KHYHQRQ�HW�DO����������HWF�

1RXV�UDSSRUWRQV�OH�FDV�GH�GHX[�SDWLHQWV�GH�VH[H�PDVFXOLQ��&$6��������DQV���&$6�������DQV��D\DQW�FRQVXOW}�HQ�UDLVRQ�G XQH�SDXYUHW}�GHV�LQWHUDFWLRQV
VRFLDOHV��/ DQDO\VH�F\WRJ}Q}WLTXH��&*+�$UUD\�HW�),6+��D�PLV�HQ�}YLGHQFH�O H[LVWHQFH�FKH]�FHV�GHX[�SDWLHQWV�G XQH�G}O}WLRQ�G HQYLURQ����0E�HQ
��S�����S������GH�WUDQVPLVVLRQ�PDWHUQHOOH��&HWWH�G}O}WLRQ�GH�WDLOOH�LQI}ULHXUH�v�FHOOHV�G}Mv�G}FULWHV�GDQV�OD�OLWW}UDWXUH�HPSRUWH�763$1���783���HW
XQH�SDUWLH�GH�&$&1$�&�TXL�VRQW�WRXV�WURLV�H[SULP}V�DX�QLYHDX�F}U}EUDO��/ }YDOXDWLRQ�SK}QRW\SLTXH�QH�UHWURXYH�QL�DQRPDOLH�PDOIRUPDWLYH��QL�VLJQH
G\VPRUSKLTXH��QL�DQRPDOLH�QHXURORJLTXH��6XU�OH�SODQ�FRJQLWLYR�FRPSRUWHPHQWDO��OHV�SDWLHQWV�SU}VHQWHQW�WRXV�GHX[�GHV�DQW}F}GHQWV�GH�UHWDUG�GH
G}YHORSSHPHQW �SV\FKRPRWHXU �O}JHU� �,OV �QH �UHPSOLVVHQW �SDV �OHV �FULW|UHV �GLDJQRVWLTXHV �GH �WURXEOH �GX �VSHFWUH �GH �O DXWLVPH� �/HXU �H°FLHQFH
LQWHOOHFWXHOOH �VH �VLWXH �GDQV �OD �QRUPH �PDLV �OHV �FDSDFLW}V �ODQJDJL|UHV �HW �SUD[LTXHV �VRQW �G}®FLWDLUHV� �/H �SUR®O �GHV �SDWLHQWV �Q HVW �WRXWHIRLV �SDV
VWULFWHPHQW �VXSHUSRVDEOH� �&$6 �� �SU}VHQWH �GH �QHWWHV �GL°FXOW}V �GH �FRJQLWLRQ �VRFLDOH �HW �GH �SUDJPDWLTXH �GX �ODQJDJH ��XWLOLVDWLRQ �HQ �FRQWH[WH �GX
ODQJDJH�� �DORUV �TXH �OHV �DVSHFWV �IRUPHOV ��SURGXFWLRQ �HW �FRPSU}KHQVLRQ �GX �ODQJDJH� �VRQW �SU}VHUY}V� �6HV �GL°FXOW}V �RQW �IUHLQ} �VRQ �LQVHUWLRQ �VRFLR�
SURIHVVLRQQHOOH��&$6���SU}VHQWH�SDU�FRQWUH�XQ�WURXEOH�GX�ODQJDJH�RUDO�IRUPHO�HW�VHV�GL°FXOW}V�G LQWHUDFWLRQ�VRFLDOH�RQW�WHQGDQFH�v�U}JUHVVHU�DYHF�OH
WHPSV��/ HQTX~WH�IDPLOLDOH�QH�UHWURXYH�SDV�GH�VLJQH�QHXURG}YHORSSHPHQWDX[�FKH]�OH�SDUHQW�D\DQW�WUDQVPLV�OD�G}O}WLRQ��HQ�GHKRUV�G XQ�O}JHU�UHWUDLW
VRFLDO�VDQV�LPSDFW�IRQFWLRQQHO��'DQV�OHV�GHX[�FDV��FH�WUDLW�HVW�}JDOHPHQW�SU}VHQW�FKH]�OH�VHFRQG�SDUHQW�

(Q�FRPSDUDLVRQ�DX[�FDV�G}Mv�SXEOL}V��QRXV�G}FULYRQV�GRQF�XQH�G}O}WLRQ�GH�WDLOOH�LQI}ULHXUH�HW�XQ�SK}QRW\SH�DWW}QX}�TXRLTXH�FRK}UHQW��&HWWH
G}O}WLRQ �HVW �K}ULW}H �G XQ �SDUHQW �TXL �SU}VHQWH �GHV �WUDLWV �FRPSRUWHPHQWDX[ �QRQ �VS}FL®TXHV� �/ HQVHPEOH �GH �FHV �}O}PHQWV �SHUPHW �G DOLPHQWHU �OD
GLVFXVVLRQ�VXU�OHV�J|QHV�SUREDEOHPHQW�UHVSRQVDEOHV�HW�OD�YDULDELOLW}�SK}QRW\SLTXH�GDQV�G}O}WLRQV�GH�OD�U}JLRQ���S�����



0$/$',(6�1(852086&8/$,5(6 3$6&$/(�6$8*,(5�9(%(5

���������3UHPLHU�FDV�GxLQVHUWLRQ�GxXQ�UmWURWUDQVSRVRQ�GDQV�OH�JlQH�601��h�OxRULJLQH�GxXQH�DP\RWURSKLH�VSLQDOH�LQIDQWLOH

$XWHXUV��

0\ULDP�9H]DLQ�0RXFKDUG������&KULVWHO�7KDXYLQ�5RELQHW���������<RDQQ�9LDO���������6}YHULQH�'UXQDW���������$QQH�5ROODQG���������6}YHULQH�)HKUHQEDFK�����
*D�O�1LFRODV����������)UDQ{RLV�/HFRTXLHUUH����������7KLHUU\�)U}ERXUJ����������3DVFDOH�6DXJLHU�9HEHU��������

���,QVHUP�805�������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��,QVHUP�HW�8QLYHUVLW}�GH�5RXHQ��
5RXHQ��)UDQFH
���,QVHUP�805������*$'��*}Q}WLTXH�GHV�DQRPDOLHV�GX�G}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��,QVHUP�HW�8QLYHUVLW}�GH
%RXUJRJQH�)UDQFKH�&RPW}���'LMRQ��)UDQFH
���8QLW}�)RQFWLRQQHOOH�¡,QQRYDWLRQ�GLDJQRVWLTXH�GDQV�OHV�PDODGLHV�UDUHV¢�ODERUDWRLUH�GH�J}Q}WLTXH�FKURPRVRPLTXH�HW�PRO}FXODLUH��3ODWHDX
7HFKQLTXH�GH�%LRORJLH��HW�&HQWUH�GH�5}I}UHQFH�0DODGLHV�5DUHV�¡$QRPDOLHV�GX�'}YHORSSHPHQW�HW�V\QGURPHV�PDIRUPDWLIV¢�HW�&HQWUH�GH�5}I}UHQFH
0DODGLHV�5DUHV�¡'}®FLHQFHV�,QWHOOHFWXHOOHV�GH�FDXVHV�UDUHV¢��&+8�'LMRQ��)+8�75$16/$'��&+8�'LMRQ��'LMRQ��)UDQFH
���,QVHUP�805�������3527(&7��8QLYHUVLW}�GH�3DULV���,QVHUP��8QLYHUVLW}�GH�3DULV���3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��$3�+3�+�SLWDO�5REHUW�'HEU}��3DULV��)UDQFH
���,QVHUP�805������&156��,QVHUP��8QLYHUVLW}�GH�0RQWSHOOLHU���0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�1HXURS}GLDWULH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH
���,QVHUP�805�������81,528(1��1RUPDQGLH�8QLY��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH�0}GHFLQH�3HUVRQQDOLV}H��,QVHUP��8QLYHUVLW}�GH�5RXHQ��
5RXHQ��)UDQFH
����'}SDUWHPHQW�GH�*}Q}WLTXH��HW�FHQWUH�GH�U}I}UHQFH�DQRPDOLHV�GX�G}YHORSSHPHQW��&+8�GH�5RXHQ��&HQWUH�1RUPDQG�GH�*}QRPLTXH�HW�GH
0}GHFLQH�3HUVRQQDOLV}H��&+8�GH�5RXHQ��5RXHQ��)UDQFH

0RWV�FOHIV���DP\RWURSKLH�VSLQDOH�LQIDQWLOH��U}WURWUDQVSRVRQ��LPSDVVH�GLDJQRVWLTXH

5mVXPm��

/ DP\RWURSKLH �VSLQDOH �LQIDQWLOH ��60$� �HVW �XQH�PDODGLH �QHXURPXVFXODLUH �GH �WUDQVPLVVLRQ �DXWRVRPLTXH
U}FHVVLYH�U}VXOWDQW �GH�O LQDFWLYDWLRQ�ELDOO}OLTXH�GX�J|QH�601�� �(Q�IRQFWLRQ�GH�O xJH�GH�G}EXW�HW �GHV
GHUQL|UHV�DFTXLVLWLRQV�PRWULFHV��RQ�GLVWLQJXH���W\SHV����v�,9���OH�W\SH�,9�FRUUHVSRQGDQW�v�OD�IRUPH�OD�SOXV
DWW}QX}H��/H�J|QH�601��SURGXLW�H[FOXVLYHPHQW�XQ�WUDQVFULW�SOHLQH�ORQJXHXU�LQFOXDQW�O
H[RQ����)XOO�/HQJWK�
)/��v�O RULJLQH�G XQH�SURW}LQH�601�VWDEOH�FDSDEOH�GH�V ROLJRP}ULVHU��/H�J|QH�601���}JDOHPHQW�ORFDOLV}�HQ
�T��T����SURGXLW�SDU�OD�GXSOLFDWLRQ�GH�FH�J|QH�601��DX�FRXUV�GH�O
}YROXWLRQ��QH�GL|UH�GX�J|QH�601��TXH
SDU���QXFO}RWLGHV�PDLV�O XQH�GH�FHV�YDULDWLRQV��ORFDOLV}H�GDQV�O H[RQ����PRGL®H�OD�U}JXODWLRQ�GH�O }SLVVDJH
GH�O H[RQ����$LQVL��OH�J|QH�601� �J}Q|UH�SULQFLSDOHPHQW�XQ�WUDQVFULW�VDQV�H[RQ����WUDQVFULW ������PDLV
}JDOHPHQW�XQH�IDLEOH�SURSRUWLRQ�GH�WUDQVFULW�)/��/D�SURW}LQH�SURGXLWH�v�SDUWLU�GX�WUDQVFULW����HVW�LQFDSDEOH
GH�V ROLJRP}ULVHU�HW�HVW�LQVWDEOH��1RXV�G}FULYRQV�LFL�XQ�SDWLHQW�GH����DQV�DWWHLQW�FOLQLTXHPHQW�GH�60$�GH
W\SH �,9 �HQ �LPSDVVH �GLDJQRVWLTXH �GHSXLV ��� �DQV� �(Q �HHW� �OD �P}WKRGH �FODVVLTXH �GH �GLDJQRVWLF �SDU �3&5�
GLJHVWLRQ�Q D�SDV�SHUPLV�GH�PHWWUH�HQ�}YLGHQFH�GH�G}O}WLRQ�KRPR]\JRWH�GH�O H[RQ���GX�J|QH�601���/D
4036)�HW�OD�SULPHU�H[WHQVLRQ�RQW�U}Y}O}�XQ�SUR®O�WU|V�DW\SLTXH�VXJJ}UDQW�O H[LVWHQFH�GH�FRSLHV�U}VLGXHOOHV
GH�O H[RQ����&H�SUR®O�DW\SLTXH�HVW�UHWURXY}�FKH]�OH�S|UH�HW�OH�IU|UH�GX�FDV�LQGH[��H[FOXDQW�O K\SRWK|VH�G XQH
G}O}WLRQ�HQ�PRVD�TXH��1RXV�DYRQV�LGHQWL®}�XQH�LQVHUWLRQ�G XQ�U}WURWUDQVSRVRQ�GH�W\SH�69$�)�GH������SE
GDQV�O LQWURQ���GX�J|QH�601��HQ�����GRQW�XQH�H[WU}PLW}�HVW�YLVLEOH�VXU�OHV�UHDGV�GX�V}TXHQ{DJH�G H[RPH
HW �GRQW �OD �V}TXHQFH �D �SX �~WUH �VHFRQGDLUHPHQW �FDUDFW}ULV}H �LQW}JUDOHPHQW� �&HWWH �LQVHUWLRQ �PRGL®H
GUDVWLTXHPHQW�OD�VWUXFWXUH�VHFRQGDLUH�GH�O $'1�HW�LQWHUURPSW�OD�V}TXHQFH�U}JXODWULFH�G }SLVVDJH�7,$��HQ
DYDO�GH�O H[RQ���GDQV�XQH�U}JLRQ�ULFKH�HQ�}O}PHQWV�U}JXODWHXUV�G }SLVVDJH��/ DQDO\VH�GHV�WUDQVFULWV�PRQWUH
XQ�HRQGUHPHQW�GH�OD�SURGXFWLRQ�GX�WUDQVFULW �)/�LQFOXDQW�O H[RQ���G}PRQWUDQW�O LPSDFW�GH�FHWWH�LQVHUWLRQ
GDQV�OD�SK\VLRSDWKRORJLH�GH�OD�60$�FKH]�FH�SDWLHQW� �/ LQVHUWLRQ�GH�FH�U}WURWUDQVSRVRQ�SRXUUDLW �DDLEOLU �OH
VLWH�GRQQHXU�G }SLVVDJH�GH�O LQWURQ���HW�FRQGXLUH�v�OD�FU}DWLRQ�G XQ�QRXYHDX�VLWH�GRQQHXU�G }SLVVDJH�DX�VHLQ
GX�U}WURWUDQVSRVRQ�RX�FU}HU�XQ�Q}R�H[RQ��'HV�DQDO\VHV�FRPSO}PHQWDLUHV�VRQW�HQ�FRXUV�SRXU�FDUDFW}ULVHU
OHV�WUDQVFULWV�HW�H[SORUHU�OD�VWDELOLW}�GH�OD�SURW}LQH�LVVXH�FHV�WUDQVFULWV�D®Q�G H[SOLTXHU�OH�SK}QRW\SH�DWW}QX}
GX�SDWLHQW�HQ�FRQWUDGLFWLRQ�DYHF�O HRQGUHPHQW�GH�OD�SURGXFWLRQ�GH�WUDQVFULW�)/��&HWWH�REVHUYDWLRQ�DMRXWH
XQ�QRXYHO�H[HPSOH�GX�U�OH�GH�FHUWDLQV�U}WURWUDQVSRVRQV�HQ�SDWKRORJLH�KXPDLQH�HW�VRXOLJQH�O LPSRUWDQFH
G H[SORUHU �OHV �V}TXHQFHV �LQWURQLTXHV� �FH �TXH �SHUPHWWUD �OH �V}TXHQ{DJH �GH �J}QRPH �HQWLHU �GH �ID{RQ
EHDXFRXS�SOXV�V\VW}PDWLTXH�



1(852*c1c7,48( ULGKD�PUDG

���������,PSOLFDWLRQ�GH�OD�UmJLRQ���T���GDQV�OxmSLOHSVLH�P\RFORQLTXH�MXYmQLOH�

$XWHXUV��

$KOHP�$FKRXU������0DUZD�'DJKVQL������1DGLD�%HQ�$OL������)DRX]L�0DD]RXO������0DULHP�.FKDRX������/LOLD�.UDRXD������0RKDPHG�)UHGM������6RQLD
$EGHOKDN������0}GLKD�7UDEHOVL������ULGKD�0 UDG�������

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�J}Q}WLTXH�+XPDLQH��/5��(6����)DFXOW}�GH�P}GHFLQH�GH�7XQLV��8QLYHUVLW}�7XQLV�(O�0DQDU�������7XQLV��7XQLVLH��7XQLV��7XQLVLH
���6HUYLFH�GH�QHXURORJLH���+�SLWDO�&KDUOHV�1LFROOH�7XQLV����7XQLV��7XQLVLH
���6HUYLFH�GH�QHXURORJLH���+�SLWDO�&KDUOHV�1LFROOH�7XQLV���7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV���(36�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH
���6HUYLFH�GH�QHXURORJLH���+�SLWDO�&KDUOHV�1LFROOH�7XQLV��7XQLV��7XQLVLH
���/DERUDWRLUH�GH�*}QRPLTXH�%LRP}GLFDOH�HW�2QFRJ}Q}WLTXH�/5��,37����,QVWLWXW�3DVWHXU�GH�7XQLV���7XQLV��7XQLVLH
���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV����+�SLWDO�&KDUOHV�1LFROOH�7XQLV����7XQLV��7XQLVLH

0RWV�FOHIV���(0-����T����&*+��723�%

5mVXPm��

/H�V\QGURPH�GH�G}O}WLRQ���T���HVW�OH�V\QGURPH�G}O}WLRQQHO�OH�SOXV�IU}TXHQW�DYHF�XQH�LQFLGHQFH�GH��������v��������QDLVVDQFHV��/H�SK}QRW\SH�TXL
OXL �HVW �UDWWDFK} �HVW �H[WU~PHPHQW �YDULDEOH �UHQGDQW �OH �GLDJQRVWLF �SDUIRLV �GL°FLOH� �HQ �SDUWLFXOLHU �GDQV �OHV �IRUPHV �SDXFL �V\PSWRPDWLTXHV� �/D
G}WHUPLQDWLRQ �GHV �J|QHV �ORFDOLV}V �GDQV �OD �]RQH �GHO}W}H �DLGH �v �PLHX[ �FRPSUHQGUH �OD �SK\VLRSDWKRORJLH�

1RXV�UDSSRUWRQV�GDQV�FH�WUDYDLO�O }WXGH�GH�YDULDWLRQV�GX�QRPEUH�GH�FRSLHV��&19��GDQV�XQH�IDPLOOH�FRQVDQJXLQH�FRPSRUWDQW�XQH�SDWLHQWH�DWWHLQWH�GH
-0(��1RXV�DYRQV�LGHQWL®}�XQH�G}O}WLRQ�GDQV�OD�U}JLRQ���T����LQFOXDQW�OH�J|QH�723�%��G}WHFW}H�FKH]�OD�SDWLHQWH�HW�VRQ�S|UH�

/H�J|QH�723�%��TXL�FRGH�SRXU�OD�SURW}LQH�WRSRLVRP}UDVH�E~WD��D�}W}�LPSOLTX}�GDQV�SOXVLHXUV�PDODGLHV�QHXURORJLTXHV�WHOOHV�TXH�OD�VFKL]RSKU}QLH�HW
O DXWLVPH��1RXV�GLVFXWRQV�GDQV�FH�WUDYDLO�O
LPSOLFDWLRQ�GH�OD�U}JLRQ���T���GDQV�OHV�WURXEOHV�GX�G}YHORSSHPHQW�QHXURORJLTXH�HW�GH�O
DVVRFLDWLRQ�GX
J|QH�723�%�DYHF�O
}SLOHSVLH�

�



0$/$',(6�&$5',29$6&8/$,5(6 <DUD�$ERX�.KDOLO

���������1RYHO�$32(�YDULDQW�LQ�$XWRVRPDO�'RPLQDQW�+\SHUFKROHVWHUROHPLD

$XWHXUV��

<DUD�$ERX�.KDOLO���������3HWUD�(O�.KRXU\���������<RXPQD�*KDOHE���������6DQG\�(OELWDU���������&DWKHULQH�%RLOHDX���������0DULDQQH�$ELIDGHO���������-HDQ�
3LHUUH�5DE|V���������0DWKLOGH�9DUUHW�������

���/976��,16(50�8������8QLYHUVLW}�GH�3DULV��)��������)UDQFH��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�7K}UDSLHV�0RO}FXODLUHV��)DFXOW}�GH�3KDUPDFLH�HW�3�OH�7HFKQRORJLH���6DQW}��8QLYHUVLW}�6DLQW�-RVHSK��%H\URXWK��/LEDQ�
%H\URXWK��/LEDQ
�����/976��,16(50�8������3DULV��)��������)UDQFH��3DULV��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�HW�7K}UDSLHV�0RO}FXODLUHV��)DFXOW}�GH�3KDUPDFLH�HW�3�OH�7HFKQRORJLH���6DQW}��8QLYHUVLW}�6DLQW�-RVHSK��%H\URXWK��/LEDQ�
%H\URXWK��)UDQFH
���/976��,16(50�8������8QLYHUVLW}�GH�3DULV��3DULV��)��������)UDQFH��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��$3�+3��&+8�;DYLHU�%LFKDW��3DULV��)��������)UDQFH��3DULV��)UDQFH
���/DERUDWRU\�RI�%LRFKHPLVWU\�DQG�0ROHFXODU�*HQHWLFV��$3�+3��+83,)2��$PEURLVH�3DU}�+RVSLWDO��%RXORJQH�%LOODQFRXUW��)UDQFH���/976��,16(50�8�����
3DULV��)��������)UDQFH��3DULV��)UDQFH
�����8964��8)5�GHV�6FLHQFHV�GH�OD�6DQW}�6LPRQH�9HLO��0RQWLJQ\�/H�%UHWRQQHX[��)UDQFH��0RQWLJQ\�/H�%UHWRQQHX[��)UDQFH
�����8QLYHUVLW}�GH�3DULV��3DULV��)��������)UDQFH��3DULV��)UDQFH

0RWV�FOHIV���$32(��$XWRVRPDO�GRPLQDQW�K\SHUFKROHVWHUROHPLD��OLSRSURWHLQ��FRURQDU\�KHDUW�GLVHDVH��JHQH��SUREDQG��PXWDWLRQ��UDUH�YDULDQW�
SRO\PRUSKLVP��PROHFXODU�GLDJQRVLV

5mVXPm��

$XWRVRPDO�GRPLQDQW�K\SHUFKROHVWHUROHPLD��$'+��LV�FKDUDFWHUL]HG�E\�HOHYDWHG�/'/�&�OHYHOV�OHDGLQJ�WR�FRURQDU\�KHDUW�GLVHDVHV��7KUHH�PDLQ�JHQHV
DUH�LPSOLFDWHG�LQ�$'+��/'/5��$32%�DQG�3&6.���/DWHO\��UDUH�YDULDQWV�WKDW�VHJUHJDWH�ZLWK�$'+�ZHUH�UHSRUWHG�LQ�WKH�$32(�JHQH�NQRZQ�WR�EH
LPSOLFDWHG�LQ�)DPLOLDO�FRPELQHG�K\SHUOLSLGHPLD��)&+/��DQG�W\SH�,,,�K\SHUOLSRSURWHLQHPLD��+/3��FKDUDFWHUL]HG�E\�K\SHUOLSLGHPLD�GXH�WR�DFFXPXODWLRQ
RI�UHPQDQWV�RI�WULJO\FHULGH�ULFK�OLSRSURWHLQV��9/'/�DQG�FK\ORPLFURQV�

2XU�DLP�ZDV�WR�LGHQWLI\�QHZ�PXWDWLRQV�LQ�NQRZQ�JHQHV��RU�LQ�QHZ�JHQHV�LPSOLFDWHG�LQ�$'+��$'+�SUREDQGV�DQG�WKHLU�IDPLOLHV�ZHUH�UHFUXLWHG�E\�WKH
)UHQFK �1DWLRQDO �5HVHDUFK �1HWZRUN �RQ �+\SHUFKROHVWHUROHPLD� �1RQ �/'/5�$32%�3&6.� �SUREDQGV �ZHUH �VHOHFWHG �DIWHU �GLUHFW �VHTXHQFLQJ �RI
WKH�/'/5�DQG�3&6.��JHQH�FRGLQJ�VHTXHQFHV��0/3$�DQDO\VLV�RI�WKH�/'/5�JHQH��DQG�GLUHFW�VHTXHQFLQJ�RI�SDUWV�RIWKH�$32%�JHQH�HQFRGLQJ�WKH�ELQGLQJ
GRPDLQ��H[RQV����DQG������)ROORZLQJ�WKDW��$32(�VHTXHQFLQJ�DOORZHG�XV�WKH�LGHQWL®FDWLRQ�RI���UDUH�YDULDQWV�LQ���SUREDQGV��$�S�/HX���GHO�ZDV�IRXQG
LQ�D����\R�ZRPDQ��KHU�GDXJKWHU�DQG�KHU�JUDQG�GDXJKWHU�DV�ZHOO�DV�LQ�D����\R�PDQ�GLDJQRVHG�ZLWK�$'+�DQG�ZLWK�D�IDPLOLDO�KLVWRU\�RI�WKH�GLVHDVH�
7KLV�YDULDQW�ZDV�GHPRQVWUDWHG�WR�EH�WKH�RQO\�SRVVLEOH�GLVHDVH�FDXVLQJ�PXWDWLRQ�ZLWKLQ�D�FDQGLGDWH�ORFXV�LQ�DQ�$'+�IDPLO\�LQ�������$�S�/HX��3UR
ZDV�IRXQG�LQ�WZR�XQUHODWHG�ZRPHQ�RI����DQG����\R�GLDJQRVHG�ZLWK�$'+��DQG�LV�SUHGLFWHG�SRVVLEO\�GDPDJLQJ�E\�3RO\SKHQ��GLVHDVH�FDXVLQJ�E\
PXWDWLRQ �WDVWHU �DQG �EHQLJQ �E\ �6,)7� �$ �S�$UJ���*O\ �ZDV �LGHQWL®HG �LQ �D ����\R �ZRPDQ� �DQG �LV �SUHGLFWHG �SRVVLEO\ �GDPDJLQJ �E\ �SRO\SKHQ� �GLVHDVH
FDXVLQJ�E\�PXWDWLRQ�WDVWHU�DQG�GHOHWHULRXV�E\�6,)7��7KUHH�YHU\�UDUH�EHQLJQ�YDULDQWV�ZHUH�DOVR�LGHQWL®HG��S�/HX��� ���S�$OD��9DO�DQG�S�$UJ��� �LQ
WKUHH�XQUHODWHG�SUREDQGV�ZLWK�IDPLOLDO�KLVWRU\�RI�$'+��2QH�QHZ�YHU\�UDUH�YDULDQW��QRW�IRXQG�LQ�*QRP$'���WKH�F����7�!�$��S�9DO���*OX�ZDV�IRXQG�LQ
D����\R�ZRPDQ�ZLWK�$'+��$�YDOLQH��QRQ�SRODU�DPLQRDFLG��LV�UHSODFHG�E\�D�JOXWDPLF�DFLG��DFLGLF�DPLQRDFLG���7KLV�YDULDQW�LV�SUHGLFWHG�WR�EH�D
SRO\PRUSKLVP�E\�0XWDWLRQ�WDVWHU�DQG�SRVVLEO\�GDPDJLQJ�E\�3RO\3KHQ��

$OWRJHWKHU� �WKHVH �UHVXOWV �VKRZ �WKDW �VFUHHQLQJ �RI �WKH �$32( �JHQH �LV �ZDUUDQWHG �LQ �WKH �VHWWLQJ �RI �PROHFXODU �GLDJQRVLV �RI �$'+ �DORQJ �ZLWK
WKH�/'/5��$32%��3&6.��JHQHV�

3LlFH�MRLQWH���1HZ�$SR(�YDULDQW�LQ�$'+���<DUD�$%28�.+$/,/�GRF[



(66$,6�&/,1,48(6�(7�7+c5$3,(6 &ORWLOGH�0,5&+(5

���������(VVDL�WKmUDSHXWLTXH�FKH]�GHV�HQIDQWV�DYHF�WULVRPLH�����OxH[SmULHQFH�GH�Ox,QVWLWXW�-mUrPH�/HMHXQH

$XWHXUV��

&ORWLOGH�0,5&+(5������6LOYLD�6$&&2������$LP}�5$9(/������)UDQFN�67857=����

�����,QVWLWXW�-}U�PH�/HMHXQH��3DULV��)UDQFH

0RWV�FOHIV���WULVRPLH�����HVVDL�FOLQLTXH

5mVXPm��

/H�G}®FLW�FRJQLWLI�HVW�OD�FLEOH�SULQFLSDOH�GHV�HVVDLV�FOLQLTXHV�GDQV�OD�WULVRPLH����

/D �SHUWH �QHXURQDOH �FRPPHQ{DQW �DYDQW �OD �QDLVVDQFH� �XQ �WUDLWHPHQW �HHFWLI �FLEODQW �OH �G}®FLW �FRJQLWLI �GHYUDLW �~WUH �SURSRV} �LG}DOHPHQW �DYDQW �OD
QDLVVDQFH�RX�SHX�DSU|V�

&HV�GHUQL|UHV�DQQ}HV��SOXVLHXUV�}WXGHV�FOLQLTXHV�RQW�}W}�U}DOLV}V�GDQV�FHWWH�SRSXODWLRQ�PDLV�SHX�G
HQWUH�HOOH�v�O
xJH�S}GLDWULTXH�SRXU�GHV�UDLVRQV
}YLGHQWHV�GH�V}FXULW}�RX�GH�GL°FXOW}V�P}WKRGRORJLTXHV�

�

/HV�KRUPRQHV�WK\UR�GLHQQHV�VRQW�FRQQXHV�SRXU�MRXHU�XQ�U�OH�LPSRUWDQW�GDQV�OH�G}YHORSSHPHQW�SV\FKRPRWHXU��HW�RQ�REVHUYH�IU}TXHPPHQW�XQH
G}U}JXODWLRQ�WK\UR�GLHQQH�FKH]�OHV�HQIDQW�WULVRPLTXHV�����3DU�DLOOHXUV��OH�G}®FLW�HQ�IRODWHV�HVW�LPSOLTX}�GDQV�GHV�PDODGLHV�QHXURSV\FKLDWULTXHV�HW�XQ
G}®FLW�IRQFWLRQQHO�HQ�IRODWHV�HVW�VXVSHFW}�FKH]�OHV�SDWLHQWV�DYHF�WULVRPLH�����'HV�}WXGHV�RQW�VXJJ}U}�OH�E}Q}®FH�GH�OD�VXSSO}PHQWDWLRQ�HQ�IRODWHV
FKH]�FHV�SDWLHQWV�HW�XQH�LQWHUDFWLRQ�SRVLWLYH�HQWUH�OHV�IRODWHV�HW�OHV�KRUPRQHV�WK\UR�GLHQQHV�D�}W}�VXJJ}U}H��&HV�GHX[�WUDLWHPHQW�}WDQW�VDQV�GDQJHU
HW�G}Mv�SUHVFULW�FKH]�GHV�MHXQHV�HQIDQWV�DYHF�WULVRPLH�����QRXV�DYRQV�U}DOLV}�XQH�}WXGH�SRXU�U}SRQGUH�v�FHV�TXHVWLRQV�HQ�VXVSHQG�

�

/
}WXGH�$&7+<)�HVW�XQH�}WXGH�GH�SKDVH�,,,��PRQR�FHQWULTXH��UDQGRPLV}H��FRQWU�O}H�HQ�GRXEOH�DYHXJOH�FRQWUH�SODFHER��U}DOLV}H�FKH]�OHV�HQIDQWV
DYHF�WULVRPLH����xJ}�GH���v����PRLV�v�O LQFOXVLRQ��/HV�HQIDQWV�RQW�UH{X�SHQGDQW�XQ�DQ�XQ�GHV���WUDLWHPHQWV���3ODFHER��DFLGH�IROLQLTXH��/�7K\UR[LQH�
RX�DFLGH�IROLQLTXH�HW�/�7K\UR[LQH��/H�FULW|UH�G
H°FDFLW}�SULQFLSDO�}WDLW�OH�TXRWLHQW�GH�G}YHORSSHPHQW�JOREDO���4'*��DMXVW}�v����PRLV�FRPSDU}�v�FHOXL
v�O LQFOXVLRQ��}YDOX}�SDU�OH�*UL°WK�0HQWDO�G}YHORSSHPHQWDO�VFDOH��*0'6��

�

6XU ���� �SDWLHQWV �UDQGRPLV}V� ���� �RQW �FRPSO}W} �O
}WXGH� �/D �SRSXODWLRQ �HQ �LQWHQWLRQ �GH �WUDLWHU �PRGL®}H ��P,77� �FRPSUHQDLW �WRXV �OHV �SDWLHQWV
UDQGRPLV}V �TXL �Q }WDLHQW �SDV �VRUWL �SU}PDWXU}PHQW �GH �O
}WXGH �GX �IDLW �G
XQH �76+ �}OHY}H �v �O
LQFOXVLRQ�

/HV���JURXSHV�}WDLHQW�WU|V�KRPRJ|QHV�SRXU�OHV�FDUDFW}ULVWLTXHV�G}PRJUDSKLTXHV�v�O LQFOXVLRQ��HW�OD�P}WKRGH�G }YDOXDWLRQ�GX�G}YHORSSHPHQW�V HVW
PRQWU}�®DEOH�

�

/H �FKDQJHPHQW �PR\HQ �DMXVW} �GX �4'* �GDQV �OD �P,77 �D �PRQWU} �XQH �EDLVVH �VLPLODLUH �GDQV �OHV �TXDWUH �JURXSHV �GH �WUDLWHPHQW� �VDQV �GL}UHQFH
VLJQL®FDWLYH�G
DXFXQ�JURXSH�GH�WUDLWHPHQW�YHUVXV�OH�SODFHER��&HWWH�}WXGH�QH�YDOLGH�GRQF�SDV�O
K\SRWK|VH��G XQH�H°FDFLW}�GH��OD�/�7K\UR[LQH�QL�GH
O
DFLGH�IROLQLTXH��VHXOV�RX�HQ�DVVRFLDWLRQ��VXU�OH�G}YHORSSHPHQW�GHV�MHXQHV�HQIDQWV�DYHF�WULVRPLH����

�

1}DQPRLQV� �FHWWH �}WXGH �D �DSSRUW} �GHV �LQIRUPDWLRQV �®DEOHV �HW �DFWXHOOHV �VXU �OH �G}YHORSSHPHQW �SV\FKRPRWHXU �SU}FRFH �GH �FHV �HQIDQWV �HW �XQH
H[S}ULHQFH�XWLOH �GDQV� �OD �FRQGXLWH�G
XQH�}WXGH�S}GLDWULTXH�GDQV�FHWWH�SRSXODWLRQ�HQ�WHUPH�GH�IDLVDELOLW}� �SDUWLFLSDWLRQ�GHV�IDPLOOH� �YLWHVVH
G LQFOXVLRQ��GXU}H��FRQWU�OH�GHV�FR�PRUELGLW}V�TXL�LQWHUI|UHQW�DYHF�OH�G}YHORSSHPHQW��}YDOXDWLRQ�GX�G}YHORSSHPHQW�SV\FKRPRWHXU��HW�FKRL[�GHV
FULW|UHV�G
H°FDFLW}�



1(852*c1c7,48( ,PHQH�%RXMHOEHQH

���������$VSHFWV�FOLQLTXHV�GH�O
DJmQmVLH�GX�FRUSV�FDOOHX[�V\QGURPLTXH��$�SURSRV�G
XQH�VmULH�WXQLVLHQQH

$XWHXUV��

,P|QH�%RXMHOE|QH������0HGLKD�7UDEHOVL������1HVULQH�.HUNHQL������)DRX]L�0DD]RXO������,FKUDI�.UDRXD������,QHV�RXHUWDQL������OLOLD�.UDRXD������U\P�PHGGHE
�����KHQD�VDIUDRX������LOKHP�%HQ\RXVVHI�7XUNL������ULGKD�PUDG����

���VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV���+�SLWDO�&KDUOHV�1LFROOH�GH�7XQLV��7XQLV��7XQLVLH
���VHUYLFH�GH�QHXURS}GLDWULH��,QVWLWXW�QDWLRQDO�GH�QHXURORJLH�GH�7XQLV��7XQLV��7XQLVLH

0RWV�FOHIV���$J}Q}VLH�GX�FRUSV�FDOOHX[��,50�F}U}EUDOH��6\QGURPHV�J}QLTXHV��$QRPDOLHV�FKURPRVRPLTXHV��&19��&RQVHLO�J}Q}WLTXH

5mVXPm��

/ DJ}Q}VLH�GX�FRUSV�FDOOHX[��$&&��HVW�OD�SOXV�IU}TXHQWH�GHV�PDOIRUPDWLRQV�F}U}EUDOHV�DYHF�XQH�SU}YDOHQFH�DOODQW�GH�����v�����SRXU������
QDLVVDQFHV�YLYDQWHV��(OOH�SHXW�~WUH�FRPSO|WH�RX�SDUWLHOOH��LVRO}H�RX�DVVRFL}H�v�G DXWUHV�VLJQHV�PDOIRUPDWLIV��PDOIRUPDWLRQV�F}U}EUDOHV�RX�H[WUD�
F}U}EUDOHV���6RQ�H[SUHVVLRQ�FOLQLTXH�HVW�YDULDEOH�DOODQW�GHV�IRUPHV�DV\PSWRPDWLTXHV�R��O $&&�HVW�GH�G}FRXYHUWH�IRUWXLWH��DX[�IRUPHV�V\QGURPLTXHV
DYHF�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH�

%876�'8�75$9$,/��

���'}WHUPLQHU�OHV�FDUDFW}ULVWLTXHV�}SLG}PLRORJLTXHV�HW�FOLQLTXHV�GHV�DJ}Q}VLHV�GX�FRUSV�FDOOHX[�V\QGURPLTXHV�

���6RXOLJQHU�O LQW}U~W�GH�O H[DPHQ�FOLQLTXH�GDQV�O RULHQWDWLRQ�}WLRORJLTXH�GH�FHV�$&&V�

0(7+2'(6��

,O�V DJLW�G XQH�}WXGH�GHVFULSWLYH�HW�U}WURVSHFWLYH�GH�SDWLHQWV�D\DQW�XQH�$&&�V\QGURPLTXH��FROOLJ}V�VXU�XQH�S}ULRGH�GH����DQV��DOODQW�GH�MDQYLHU�����
v�G}FHPEUH�������DX�VHUYLFH�GHV�0DODGLHV�&RQJ}QLWDOHV�HW�+}U}GLWDLUHV�v�O K�SLWDO�&KDUOHV�1LFROOH�GH�7XQLV�

5(68/7$76��

1RXV�DYRQV�FROOLJ}����FDV�G $&&�TXL�}WDLHQW�DGUHVV}V�SULQFLSDOHPHQW�SRXU�XQ�UHWDUG�GH�G}YHORSSHPHQW��/D�P}GLDQH�G xJH�}WDLW�GH������DQV�>������
����@�HW�OH�VH[�UDWLR�0�)�}WDLW�GH������/HV�VLJQHV�OHV�SOXV�IU}TXHQWV�U}Y}O}V�SDU�O H[DPHQ�FOLQLTXH�}WDLHQW���XQH�PLFURF}SKDOLH��������XQ�UHWDUG�GH
FURLVVDQFH��������XQH�G\VPRUSKLH�IDFLDOH��������GHV�DQRPDOLHV�GHV�PHPEUHV�������HW�GHV�DQRPDOLHV�GHV�RUJDQHV�J}QLWDX[�H[WHUQHV�������
6RL[DQWH�QHXI�SRXUFHQW�GHV�SDWLHQWV�SU}VHQWDLHQW�GHV�WURXEOHV�YLVXHOV�HW�����XQH�VXUGLW}��8QH�FDUGLRSDWKLH�FRQJ}QLWDOH�}WDLW�LGHQWL®}H�GDQV������
GHV�FDV�

/D�PDMRULW}�GH�QRV�SDWLHQWV�DYDLHQW�XQ�SURQRVWLF�QHXURORJLTXH�G}IDYRUDEOH��1RXV�DYRQV�QRW}�XQ�UHWDUG�GHV�DFTXLVLWLRQV�PRWULFHV�GDQV�����GHV�FDV�
XQ�UHWDUG�GH�ODQJDJH�GDQV�����GHV�FDV��XQH�G}®FLHQFH�LQWHOOHFWXHOOH�FRQVWDQWH�FKH]�OHV�SDWLHQWV�xJ}V�GH�SOXV�GH�WURLV�DQV�HW�XQH�}SLOHSVLH�GDQV
����GHV�FDV��'HV�WURXEOHV�GH�FRPSRUWHPHQW�}WDLHQW�QRW}V�FKH]����SDWLHQWV�DYHF�XQH�SU}GRPLQDQFH�GH�WUDLWV�GX�WURXEOH�GX�VSHFWUH�GH�O DXWLVPH�

/ ,50�F}U}EUDOH�U}DOLV}H�FKH]�WRXV�OHV�SDWLHQWV�D�REMHFWLY}�XQH�$&&�FRPSO|WH�GDQV�����GHV�FDV�HW�SDUWLHOOH�GDQV�����GHV�FDV��/ DJ}Q}VLH�FDOOHXVH
}WDLW�DVVRFL}H�v�G DXWUH�V��DQRPDOLH�V��HQF}SKDOLTXH�V��GDQV�����GHV�FDV�DYHF�XQH�SU}GRPLQDQFH�GHV�DQRPDOLHV�FRUWLFDOHV�HW�RX�GH�OD�PLJUDWLRQ
QHXURQDOH�HW�GHV�DQRPDOLHV�GH�OD�IRVVH�SRVW}ULHXUH�

/HV �WHFKQLTXHV �GH �F\WRJ}Q}WLTXH �RQW �SHUPLV �G LGHQWL®HU �XQH �DQRPDOLH �FKURPRVRPLTXH �FKH] �XQ �SDWLHQW ��WULVRPLH �� �HQ �PRVD�TXH�� �/HV �}WXGHV
PRO}FXODLUHV�FLEO}HV�VH�VRQW�UHYHQXHV�QRUPDOHV��/H�V}TXHQ{DJH�KDXW�G}ELW�Q D�}W}�U}DOLV}�SRXU�DXFXQ�SDWLHQW�GHYDQW�VD�QRQ�GLVSRQLELOLW}�FRPPH�XQ
GLDJQRVWLF�GH�URXWLQH�HQ�7XQLVLH�

&21&/86,21��

/ }WXGH �FOLQLTXH �D �SHUPLV �G RULHQWHU �OH �GLDJQRVWLF �FKH] �HQYLURQ ���� �GH �QRV �SDWLHQWV� �0~PH �HQ �O DEVHQFH �GH �FRQ®UPDWLRQ �J}Q}WLTXH� �FHWWH
RULHQWDWLRQ�FOLQLTXH�QRXV�D�SHUPLV�GH�GRQQHU�XQ�FRQVHLO�J}Q}WLTXH�DSSURSUL}�DX[�FRXSOHV��HQ�WHUPH�GH�SURQRVWLF�PDLV�DXVVL�GH�ULVTXH�GH�U}FXUUHQFH�



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 ,NKODV�%HQ�$\HG

���������,GHQWLzFDWLRQ�SDU�VmTXHQkDJH�KDXW�GmELW�GxXQH�QRXYHOOH�GmOmWLRQ�DX�QLYHDX�GH�OxH[WUmPLWm��x�GX�JlQH�$876��FDXVDQW
XQH�GmzFLHQFH�LQWHOOHFWXHOOH�VmYlUH�DVVRFLmH�h�XQH�mSLOHSVLH�IRFDOH

$XWHXUV��

,NKODV�%HQ�$\HG������)DWPD�.DPRXQ������$PDO�6RXLVVL������6LKHP�%HQ�1FLU������0DULHP�%HQ�6DLG������$PDO�%RX]LG������1HLOD�%HOJXLWK������+DVVHQ
.DPPRXQ������&KDKQH]�7ULNL������6DEHU�0DVPRXGL����

���/DERUDWRLUH�GH�3URF}G}V�GH�&ULEODJH�0RO}FXODLUH�HW�&HOOXODLUH��&HQWUH�GH�%LRWHFKQRORJLH�GH�6ID[���6ID[��7XQLVLH
���6HUYLFH�GH�1HXURORJLH�3}GLDWULTXH��&+8�+}GL�&KDNHU�6ID[��6ID[��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�+}GL�&KDNHU�6ID[��6ID[��7XQLVLH

0RWV�FOHIV���6}TXHQ{DJH�KDXW�G}EL��'}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH��(SLOHSVLH�IRFDOH��*|QH�$867���,VRIRUPH�FRXUW�G $51P��'L}UHQFLDWLRQ
QHXURQDOH

5mVXPm��

'L}UHQWV �U}DUUDQJHPHQWV �FKURPRVRPLTXHV �HW �PXWDWLRQV �SRQFWXHOOHV �LPSOLTXDQW �OH �J|QH �$876� ��DFWLYDWRU �RI �WUDQVFULSWLRQ �DQG �GHYHORSPHQWDO
UHJXODWRU��0,0����������RQW�}W}�UDSSRUW}V�GDQV�OD�OLWW}UDWXUH�DVVRFL}V�v�XQ�ODUJH�VSHFWUH�SK}QRW\SLTXH�GH�WURXEOHV�QHXURG}YHORSSHPHQWDX[��&H
J|QH�FRGH�SRXU�XQH�SURW}LQH�QXFO}DLUH�H[SULP}H�GDQV�OH�FHUYHDX�DXVVL�ELHQ�GDQV�OH�Q}RFRUWH[�TXH�GDQV�OH�FRUWH[�SU}IURQWDO��,O�HVW�FRPSRV}�GH���
H[RQV�GRQW�OHV�H[RQV�������VRQW�KDXWHPHQW�FRQVHUY}V��&HWWH�U}JLRQ�FRQVHUY}H�GH�O H[WU}PLW}�� �IRUPH�XQ�WUDQVFULW�FRXUW�D\DQW�XQ�DXWUH�VLWH
G LQLWLDWLRQ�GH�OD�WUDQVFULSWLRQ�GDQV�O H[RQ����1RXV�UDSSRUWRQV�LFL�XQ�FDV�VSRUDGLTXH�GH�G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH�V\QGURPLTXH�FKH]�XQ�SDWLHQW
D\DQW�XQH�SHWLWH�WDLOOH��XQH�G\VPRUSKLH�IDFLDOH��XQH�}SLOHSVLH�IRFDOH�DYHF�DEVHQFH�GH�ODQJDJH��8QH�$&3$�D�}W}�SUDWLTX}H�GH�SUHPL|UH�LQWHQWLRQ�HW
TXL�Q D�SDV�LGHQWL®}�GH�&19V�SDWKRJ|QHV��$LQVL��XQ�H[RPH�FOLQLTXH�D�}W}�U}DOLV}�v�O DLGH�GX�.LW�7UX6LJKW�2QH�G ,OOXPLQD��$SU|V�®OWUDWLRQ�GHV�GRQQ}HV�
XQH �QRXYHOOH �G}O}WLRQ �GH ��� �SE �DX �QLYHDX �GX �WUDQVFULW �ORQJ �GX �J|QH �$867� ��10B��������� �D �}W} �LGHQWL®}H�
F�����B����GHO&$&&$*&$&$&*&$&&$*&$&$&&��S�+LV���B7KU���GHO���&HWWH�G}O}WLRQ�HPSRUWH�}JDOHPHQW�OH�VLWH�G LQLWLDWLRQ�GH�OD�WUDQVFULSWLRQ�
ORFDOLV}H�GDQV�O H[RQ����TXL�SRXUUDLW�HPS~FKHU�OD�IRUPDWLRQ�GH�O LVRIRUPH�FRXUW�GH�FH�J|QH��'HV�}WXGHV�DQW}ULHXUHV�RQW�G}PRQWU}�TXH�OH�J|QH�$867�
LQWHUDJLW�DYHF�OHV�SURW}LQHV�SRO\FRPE�DX�FRXUV�GX�G}YHORSSHPHQW�HPEU\RQQDLUH�HW�TX LO�\�D�XQ�SDVVDJH�GH�O
H[SUHVVLRQ�G
XQ�ORQJ�LVRIRUPH�GH�FH
J|QH �v �XQ �LVRIRUPH �FRXUW �G|V �O LQLWLDWLRQ �GH �OD �GL}UHQFLDWLRQ �QHXURQDOH� �'H �SOXV� �LO �D �}W} � �UDSSRUW} �TXH �OHV �G}O}WLRQV �RX �OHV �U}DUUDQJHPHQWV
J}QRPLTXHV�DHFWDQW�OD�U}JLRQ�&�WHUPLQDO�VHPEOHQW�~WUH�DVVRFL}V�v�GHV�SK}QRW\SHV�SOXV�V}Y|UHV�HW�FHFL�P~PH�SRXU�OHV�G}O}WLRQV�GH�SHWLWH�WDLOOH�QH
G}FDODQW �SDV �OH �FDGUH �GH �OHFWXUH� �1RV �U}VXOWDWV �VXSSRUWHQW �FHWWH �K\SRWK|VH�}WDQW �GRQQ}�TXH�QRWUH �SDWLHQW �SU}VHQWH �XQH�G}®FLHQFH�LQWHOOHFWXHOOH
V}Y|UH�HW�VRXOLJQH�OD�FRPSOH[LW}�GH�OD�WUDQVFULSWLRQ�GX�ORFXV�$876���8QH�}WXGH�GH�OD�U}JXODWLRQ�GH�OD�WUDQVFULSWLRQ�GH�FH�J|QH�SRXUUDLW�QRXV�DLGHU�v
PLHX[�FRPSUHQGUH�OHV�P}FDQLVPHV�SK\VLRSDWKRORJLTXHV�FRPSOH[HV��GH�OD�G}®FLHQFH�LQWHOOHFWXHOOH�
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0DULH�0DUUHF

���������6WUDWmJLH�GxLGHQWLzFDWLRQ�GH�QRXYHDX[�JlQHV�FDXVDX[�GDQV�OxK\SREnWDOLSRSURWmLQmPLH�IDPLOLDOH�HQ�SRSXODWLRQ�JmQmUDOH
��mWXGH�+<32&+2/

$XWHXUV��

0DWKLOGH�'L�)LOLSSR���������0DULH�0DUUHF������0DWWKLHX�3LFKHOLQ���������$QWRLQH�5LPEHUW������*LOOHV�'HJUDHI������)ORUHQFH�5RJHU������&KDUORWWH�$XWLHU�����
'LGLHU�*R[H������(O}RQRUH�'LYU\������6}YHULQH�1RQ\������$OH[DQGUH�-DQLQ������3LHUUH�$QWRLQH�5ROODW�)DUQLHU�������5LFKDUG�5HGRQ������-HDQ�-DFTXHV�6FKRWW
�����-RFHO\QH�0DJU}������3KLOLSSH�0RXOLQ���������%HUWUDQG�&DULRX�������

���'\VOLSLG}PLHV��6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH�*UDQG�(VW��*+(��/%006���+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����,16(50�8������,16$�GH�/\RQ��,15$�8������8QLY�/\RQ����8QLYHUVLW}�GH�/\RQ��/\RQ��)UDQFH
���&,&�(QGRFULQRORJLH�1XWUWLWLRQ��&+8�GH�1DQWHV��1DQWHV��)UDQFH
���,16(50�805�������&156�805�������O LQVWLWXW�GX�WKRUD[��1DQWHV��)UDQFH
���/%0�%,2/,$1&(�VLWH�9DQQHV��/DERUDWRLUHV�%LROLDQFH��1DQWHV��)UDQFH
���/%0�%,2/,$1&(��/DERUDWRLUHV�%LROLDQFH��1DQWHV��)UDQFH
���&HQWUH�G
H[DPHQV�GH�VDQW}�GH�OD�&DLVVH�3ULPDLUH�G $VVXUDQFH�0DODGLH�GH�/RLUH�$WODQWLTXH��&DLVVH�3ULPDLUH�G $VVXUDQFH�0DODGLH�GH�/RLUH�
$WODQWLTXH��6DLQW�1D]DLUH��)UDQFH
���&HQWUH�G
H[DPHQV�GH�VDQW}�GH�OD�&DLVVH�3ULPDLUH�G $VVXUDQFH�0DODGLH�GH�9HQG}H��&DLVVH�3ULPDLUH�G $VVXUDQFH�0DODGLH�GH�9HQG}H��/D�5RFKH�VXU
<RQ��)UDQFH
���3ODWHIRUPH�G H[SUHVVLRQ��6HUYLFH�GH�%LRFKLPLH�HW�%LRORJLH�0RO}FXODLUH�*UDQG�(VW��*+(��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����6HUYLFH�GH�%LRVWDWLVWLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH

0RWV�FOHIV���K\SRFKROHVW}URO}PLH��K\SRE~WDOLSRSURW}LQ}PLH��PXWDWLRQ��&19��1*6��$32%��3&6.�

5mVXPm��

&RQWH[WH

/
K\SRE~WDOLSRSURW}LQ}PLH�IDPLOLDOH��)+%/��HVW�XQH�PDODGLH�DXWRVRPLTXH�GRPLQDQWH�FDUDFW}ULV}H�SDU�XQH
EDLVVH�SHUPDQHQWH�GX�WDX[�GH�/'/�FKROHVW}URO��/'/�&���LQI}ULHXUH�DX��|PH�SHUFHQWLOH�GH�OD�SRSXODWLRQ�SRXU
O xJH�HW�OH�VH[H��(OOH�SHXW�~WUH�DVVRFL}H�v�XQH�SURWHFWLRQ�FDUGLRYDVFXODLUH��PDLV�}JDOHPHQW�v�XQH�VW}DWRVH
K}SDWLTXH� �8QH �YDULDWLRQ �FDXVDOH �HVW �LGHQWL®}H �FKH] �OD �PRLWL} �GHV �SDWLHQWV �)+%/ �VXU �OHV �J|QHV �GH
O DSROLSRSURW}LQH�% ��$32%�� �GH �OD �3URSURW}LQH�&RQYHUWDVH�6XEWLOLVLQH�.H[LQH�GH�W\SH�� ��3&6.�� �HW �GH
O $QJLRSR�HWLQH�OLNH����$1*37/���

2EMHFWLIV�0mWKRGHV

1RXV�PHQRQV�GHSXLV������DX�&+8�GH�1DQWHV��XQH�}WXGH�SURVSHFWLYH��+<32&+2/��GHVWLQ}H�v�FRQVWLWXHU
XQH�FRKRUWH�GH�SDWLHQWV�)+%/�HQ�SRSXODWLRQ�J}Q}UDOH�QH�SU}VHQWDQW�SDV�GH�PXWDWLRQ�VXU�OHV�WURLV�J|QHV
FRQQXV �D®Q �G LGHQWL®HU �GH �QRXYHDX[ �J|QHV �FDQGLGDWV �SDU �V}TXHQ{DJH �GX �J}QRPH �HQWLHU ��:*6�� �/H
GLDJQRVWLF�J}Q}WLTXH�HVW�U}DOLV}�DX[�+RVSLFHV�&LYLOV�GH�/\RQ��+&/���SDU�V}TXHQ{DJH�DYHF�XQ�SDQHO�v�ID{RQ
�1LPEOH*HQ� �5RFKH �VXU �1H[WVHT���� �,OOXPLQD� �GH ���� �J|QHV �LPSOLTX}V �GDQV �OHV �G\VOLSLG}PLHV� �OH
P}WDEROLVPH�GHV�OLSRSURW}LQHV�HW�SRXU�OHVTXHOV�GHV�613�VRQW�DVVRFL}V�v�OD�YDULDELOLW}�GH�OD�FKROHVW}URO}PLH
HQ�:*6��/ DQDO\VH�ELRLQIRUPDWLTXH�HVW�U}DOLV}H�SDU�OH�SLSHOLQH�+&/�3DSLO/\RQ�'H&RY$�VXU�OHV�J|QHV�$32%�
3&6.���$1*37/���SDQHO���

5mVXOWDWV

$�FH�MRXU�����VXMHWV�)+%/�RQW�}W}�UHFUXW}V��8QH�YDULDWLRQ�G}O}W|UH�RX�SUREDEOHPHQW�G}O}W|UH��VHORQ�O $&0*�
D�}W}�UHWURXY}H�FKH]�����GHV�FDV�����VXU�OH�J|QH�$32%�HW���VXU�OH�J|QH�3&6.������YDULDWLRQV�QRQ�VHQV�RX
SDU�G}FDODJH�GX�FDGUH�GH�OHFWXUH�FRQGXLVHQW�v�O DSSDULWLRQ�G XQ�FRGRQ�VWRS�SU}PDWXU}��/
HHW�G}O}W|UH�GH��
YDULDWLRQV��$32%�F�������$!*�HW�F������$!*��D�}W}�G}PRQW}�LQ�YLWUR��'L[�SURSRVLWXV�VRQW�SRUWHXUV�GH
YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��96,� �GRQW���SRXUUDLHQW�DYRLU �XQ�HHW�VXU�O
}SLVVDJH�VHORQ�OHV�}WXGHV�LQ
VLOLFR��$32%�F������$!*�HW�3&6.��F����*!$���'HV�}WXGHV�GH�V}JU}JDWLRQ�VRQW�HQ�FRXUV�SRXU�}YDOXHU�OH
FDUDFW|UH�G}O}W|UH�GH�FHV�96,�DLQVL�TXH�GHV�}WXGHV�LQ�YLWUR�SDU�PLQLJ|QH�ORUVTX XQ�HHW�HVW�SU}GLW�LQ�VLOLFR
VXU�O }SLVVDJH��$XFXQH�FDXVH�J}Q}WLTXH�Q D�}W}�LGHQWL®}H�FKH]����SDWLHQWV������GHV�FDV��

/HV�SDWLHQWV�PXW}V�RQW�GHV�WDX[�PR\HQV�VLJQL®FDWLYHPHQW�SOXV�EDV�GH�FKROHVW}URO�WRWDO�������YHUVXV�����



J�/��S ��������GH�WULJO\F}ULGHV�������YHUVXV������J�/��S ��������GH�/'/�&�������YHUVXV������J�/��S �������HW
G $SR%������ �YHUVXV ����� �J�O� �S ������ �TXH�OH �JURXSH�VDQV �YDULDWLRQ �FDXVDOH� �/HV �H[SORUDWLRQV �VRQW
SRXUVXLYLHV�FKH]�OHV�SDWLHQWV�VDQV�FDXVH�LGHQWL®}H�VXU�OHV�J|QHV�GH�SUHPL|UH�LQWHQWLRQ��DYHF�OD�U}DOLVDWLRQ
GH�:*6�FKH]�OHV�IDPLOOHV�OHV�SOXV�LQIRUPDWLYHV�

&RQFOXVLRQ�

&HWWH�}WXGH�SU}OLPLQDLUH�PRQWUH�TXH�OD�FDXVH�GH�)+%/�HVW�LGHQWL®}H�FKH]�VHXOHPHQW�XQ�WLHUV�GHV�SDWLHQWV�VL
O }WXGH�J}Q}WLTXH�VH�OLPLWH�DX[�J|QHV�$32%��3&6.���HW�$1*37/��HW�TXH�OH�SK}QRW\SH�GHV�SDWLHQWV�VDQV
PXWDWLRQ �VXU �FHV �J|QHV �HVW �PRLQV �V}Y|UH� �/ LGHQWL®FDWLRQ �GH �QRXYHDX[ �J|QHV �FDXVDX[ �GH �)+%/ �SRXUUDLW
U}Y}OHU�v�WHUPH�GHV�FLEOHV�WK}UDSHXWLTXHV�GDQV�O K\SHUFKROHVW}URO}PLH�

3LlFH�MRLQWH���DEVWUDFW�+\SRFKRO�DVVLVVHV�GH�JH�QH�WLTXH������GRF



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 MHDQ�PDGHOHLQH�GH�VDLQWH�DJDWKH

���������,PSOLFDWLRQ�GX�JlQH�$5)��GDQV�OD�GmzFLHQFH�LQWHOOHFWXHOOH���FRQzUPDWLRQ�SDU���QRXYHDX[�FDV�

$XWHXUV��

-HDQ�0DGHOHLQH�'H�6DLQWH�$JDWKH������6RSKLH�1DXGLRQ������-HDQ�)UDQ{RLV�&KDWHLO������%HQR�W�$UYHLOHU������'LGLHU�/DFRPEH������/DHWLWLD�*DVWRQ�����
(XODOLH�/DVVHDX[������9LUJLQLH�5DFOHW������&ODXGLR�3ODLVDQW������)RZ]DQ�6DPL�$ONXUD\D������0DULD�5RVDULD�,DVFRQH������0LFKHOOH�7KRPSVRQ������%UDKLP
7DEDUNL�0HODLNL������&HUDGD�$QQD������(JLGLR�6SLQHOOL������(PLO\�%U\DQW�������.DWKU\Q�1LFROH�:HDYHU�������3DWULFLD�)HUJHORW������$XU}OLHQ�7ULPRXLOOH����

���*}Q}WLTXH�P}GLFDOH��&+8�%RUGHDX[��%RUGHDX[��)UDQFH
���*}Q}WLTXH�P}GLFDOH��&+8�%RUGHDX[��%25'($8;��)UDQFH
���6HUYLFH�GH�5DGLRORJLH�HW�G
LPDJHULH�DQW}QDWDOH��GH�O
�HQIDQW�HW�GH�OD�IHPPH��&+8�%RUGHDX[��%25'($8;��)UDQFH
���'HSDUWPHQW�RI�*HQHWLFV��.LQJ�)DLVDO�6SHFLDOLVW�+RVSLWDO�DQG�5HVHDUFK�&HQWUH��5L\DGK��$UDELH�VDRXGLWH
���/DERUDWRULR�GL�*HQHWLFD�0HGLFD��$667�3DSD�*LRYDQQL�;;,,,��EHUJDPH��,WDOLH
���*UHJ�&RRSHU V�/DERUDWRU\��+XGVRQ$OSKD�,QVWLWXWH�IRU�%LRWHFKQRORJ\��+XQWVYLOOH��(WDWV�8QLV
���'HSDUWPHQW�RI�3HGLDWULFV��5L\DGK�0LOLWDU\�+RVSLWDO��5L\DGK��$UDELH�VDRXGLWH
���$PEXODWRULR�GL�*HQHWLFD�&OLQLFD�3HGLDWULD����$667�3DSD�*LRYDQQL�;;,,,��%HUJDPH��,WDOLH
���(SLOHSV\�*HQHWLFV��$QQ�	�5REHUW�+�/XULH�&KLOGUHQ
V�+RVSLWDO��&KLFDJR��(WDWV�8QLV
����(SLOHSV\�&HQWHU��$QQ�	�5REHUW�+�/XULH�&KLOGUHQ
V�+RVSLWDO��&KLFDJR��(WDWV�8QLV
����'LYLVLRQ�RI�+XPDQ�*HQHWLFV��&LQFLQQDWL�&KLOGUHQ V�+RVSLWDO�0HGLFDO�&HQWHU��&LQFLQQQDWL��(WDWV�8QLV

0RWV�FOHIV���$5)���G}®FLHQFH�LQWHOOHFWXHOOH��PLJUDWLRQ�QHXURQDOH�FRUWLFDOH��K}W}URWRSLH�QRGXODLUH�K}W}URWRSLTXH��VXEVWLWXWLRQ�U}FXUUHQWH��IDX[�VHQV�
GRPLQDQW�Q}JDWLI

5mVXPm��

/D�PLJUDWLRQ�QHXURQDOH�FRUWLFDOH��01&��Q}FHVVLWH�XQH�®QH�U}JXODWLRQ�GHV�LQWHUDFWLRQV�LQWHUFHOOXODLUHV�SDU�O RUFKHVWUDWLRQ�GH�WUD®FV�Y}VLFXODLUHV�GH
V}FU}WLRQ�HW�G HQGRF\WRVH��/D�SHUWXUEDWLRQ�GH�FHV�YRLHV�G HQGR�HW�G H[RF\WRVH�G}®QLW�XQ�VRXV�JURXSH�GDQV�O HQVHPEOH�SOXV�YDVWH�GHV�DQRPDOLHV�GH
01&��$5)*()���0,0����������&'&����0,0����������)/1$��0,0����������(50$5'��0,0����������'&+6���0,0����������)$7���0,0��������
DVVRFLDQW�G}®FLHQFH�LQWHOOHFWXHOOH��',���}SLOHSVLH��PLFURF}SKDOLH�HW�K}W}URWRSLH�QRGXODLUH�S}ULYHQWULFXODLUH��+13��

/ $'3�ULERV\ODWLRQ�IDFWRU����$UI���HVW�XQ�DFWHXU�FHQWUDO�GH�FHV�YRLHV��DVVXUDQW�OH�PDLQWLHQ�GHV�MRQFWLRQV�FHOOXODLUHV�HW�O DGK}VLRQ�IRFDOH�YLD�G XQH�SDUW
VRQ�DFWLYDWLRQ�GLUHFWH�SDU�$UI*()��HW�G DXWUH�SDUW�VRQ�U�OH�GH�U}JXODWHXU�GH�O HQGRF\WRVH�&GF���G}SHQGDQWH��3DU�DLOOHXUV��HQ�UHFKHUFKDQW�OHV�U}JLRQV
J}QRPLTXHV�LQWRO}UDQWHV�DX[�YDULDWLRQV�IDX[�VHQV�GDQV�OD�',��$5)��D�}W}�LGHQWL®}�FRPPH�J|QH�FDQGLGDW�SRXU�XQH�IRUPH�GRPLQDQWH��DVVRFL}H�v�GHV
+13�FKH]���SDWLHQWV��*H�HW�DO��������13-�*HQRP�0HG����������������

1RXV�G}FULYRQV���QRXYHDX[�SDWLHQWV�DWWHLQWV�GH�G}®FLHQFH�LQWHOOHFWXHOOH�HW�SRUWHXUV�GH�YDULDQWV�IDX[�VHQV�K}W}UR]\JRWHV�GH�QRYR�GDQV�$5)��

6XU���YDULDQWV�IDX[�VHQV����DYDLHQW�}W}�LGHQWL®}V�SDU�*H�HW�DO��SDUPL�OHVTXHOV�OH�YDULDQW�F����*!$�S��$UJ��+LV��TXH�QRXV�UHWURXYRQV�U}FXUUHQW�FKH]
��SDWLHQWV��1RXV�G}FULYRQV�}JDOHPHQW�XQ�QRXYHDX�YDULDQW�F����7!&�S��3KH��/HX��

1RWUH�}WXGH�U}Y|OH�TXH�O +13�Q HVW�SDV�FRQVWDQWH�SXLVTX HOOH�Q D�}W}�REMHFWLY}H��GDQV�FHWWH�QRXYHOOH�FRKRUWH��TXH�FKH]�XQ�SDWLHQW��/D�GHVFULSWLRQ
FOLQLTXH�G}WDLOO}H�GHV���FDV�SHUPHW�G HQULFKLU�OH�SK}QRW\SH�DYHF�QRWDPPHQW�GHV�SDUWLFXODULW}V�G\VPRUSKLTXHV��K\SRWRQLH�IDFLR�D[LDOH��IHQWHV
SDOS}EUDOHV�RULHQW}HV�YHUV�OH�EDV�HW�HQ�GHKRUV��SKLOWUXP�FRXUW��PLFURU}WURJQDWLVPH��HW�XQH�DWWHLQWH�F}U}EHOOHXVH�TXL�SDUD�W�IU}TXHQWH�

/ DQDO\VH�FRQMRLQWH�GH�O HQVHPEOH�GHV����FDV�SU}FLVH�O LPSRUWDQFH�UHODWLYH�GH�OD�',��GH�OD�PLFURF}SKDOLH�HW�GH�OD�FRPLWLDOLW}�G}Mv�UHWURXY}HV�GDQV�OHV
DQRPDOLHV�GH�01&�

/HV�DQRPDOLHV�GH�01&�SDU�DWWHLQWH�EL�DOO|OLTXH�GH�$5)*()��SU}GLUDLHQW�SOXW�W�XQ�G}IDXW�G DFWLYDWLRQ�GH�$5)��TX XQ�JDLQ�GH�IRQFWLRQ��/D�SHWLWH�WDLOOH
GH�$5)��HVW�FHSHQGDQW�XQH�OLPLWH�v�OD�SU}GLFWLRQ�GH�VRQ�LQWRO}UDQFH�v�OD�SHUWH�GH�IRQFWLRQ��EDV}H�VHXOHPHQW�VXU�OD�SU}VHQFH�GH�YDULDQWV�SRQFWXHOV
QRQ�VHQV�GDQV�JQRP$'��7RXWHIRLV����SRUWHXUV�VDLQV�K}W}UR]\JRWHV�SRXU�XQ�YDULDQW�SHUWH�GH�IRQFWLRQ��IUDPHVKLIW��}SLVVDJH��JUDQGH�G}O}WLRQ��RQW�}W}
UDSSRUW}V��VXJJ}UDQW�SOXW�W�XQ�HHW�GRPLQDQW�Q}JDWLI�SRXU�OHV�IDX[�VHQV�LQFULPLQ}V�FKH]�OHV�SDWLHQWV�DWWHLQWV�GH�',�

/H�WDX[�VXEVWLWXWLRQQHO�SOXV�}OHY}�GHV�&S*�SRXUUDLW�H[SOLTXHU�OD�U}FXUUHQFH��DX�VHLQ�GX�FRGRQ�DUJLQLQH�&*7��GH�OD�VXEVWLWXWLRQ�F����*!$�SDU
G}VDPLQDWLRQ�GH�OD�F\WRVLQH�P}WK\O}H�VXU�OH�EULQ�DQWLVHQV��$&S*��

1RXV�FRQ®UPRQV�O LPSOLFDWLRQ�GX�J|QH�$5)��GDQV�XQH�IRUPH�GRPLQDQWH�GH�',�DYHF�RX�VDQV�+13��YLD�GHV�YDULDQWV�IDX[�VHQV��SUREDEOHPHQW�SDU�HHW
GRPLQDQW�Q}JDWLI�HW�DYHF�XQ�KRW�VSRW�PXWDWLRQQHO�VXU�O DUJLQLQH�HQ�SRVLWLRQ����



1(852*c1c7,48( (PLOLH�%RUOR]

���������$PmOLRUDWLRQV�SKmQRW\SLTXHV�GHV�VRXULV�0HFS��GmzFLHQWHV�DSUlV�LQMHFWLRQ�L�Y��GxXQ�$$9�%'1)�

$XWHXUV��

&DPLOOH�)XODFKLHU������0DULH�6ROHQQH�)HOL[������(PLOLH�%RUOR]������<DQQ�(KLQJHU������/DXUHQW�9LOODUG������-HDQ�&KULVWRSKH�5RX[����

�����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH

0RWV�FOHIV���V\QGURPH�GH�UHWW��PHFS���WK}UDSLH�J}QLTXH��EGQI

5mVXPm��

&KH]�O +RPPH��GHV�PXWDWLRQV�GDQV�OH�J|QH�0(&3���0HWK\O�&S*�ELQGLQJ�3URWHLQ����VRQW�v�O RULJLQH�GH�SOXVLHXUV�PDODGLHV�QHXURORJLTXHV�GRQW�OD
SULQFLSDOH�HVW�OH�V\QGURPH�GH�5HWW��577���

'DQV�FH�V\QGURPH��O }YROXWLRQ�GH�OD�SDWKRORJLH�HVW�FDUDFW}ULV}H�SDU�XQ�G}YHORSSHPHQW�QRUPDO�MXVTX v�O xJH�GH������PRLV��SXLV�XQ�DUU~W�GX
G}YHORSSHPHQW�FRJQLWLI�VXLYL�G XQH�SKDVH�GH�U}JUHVVLRQ�LPSRUWDQWH�DYHF�DSSDULWLRQ�GH�WURXEOHV�PRWHXUV��DXWRQRPHV�HW�FRJQLWLIV��

/H�%'1)��%UDLQ�'HULYHG�1HXURWURSKLF�)DFWRU���XQ�IDFWHXU�GH�FURLVVDQFH�GH�OD�IDPLOOH�GHV�QHXURWURSKLQHV�GRQW�O H[SUHVVLRQ�HVW�GLUHFWHPHQW�U}JXO}H
SDU�0(&3���MRXH�XQ�U�OH�FO}�GDQV�OH�G}YHORSSHPHQW�GH�FHWWH�SDWKRORJLH��

(Q �HHW� �GDQV �OH �577� �O H[SUHVVLRQ �GH �%GQI �HVW �GLPLQX}H �GH �PRLWL} �GDQV �OH �V\VW|PH�QHUYHX[ �FHQWUDO �HW �OD �VWUXFWXUH �GHV �QHXURQHV �DLQVL �TXH �OHXU
DFWLYLW}�DSSDUDLVVHQW�WU|V�DOW}U}HV��$EXKDW]LUD�HW�DO����������/D�GXU}H�GH�YLH�GHV�DQLPDX[�.2�HVW�}JDOHPHQW�GLPLQX}H��&KH]�FH�P~PH�PRG|OH��OD
VXUH[SUHVVLRQ�GH�%GQI�DX�QLYHDX�GX�FHUYHDX�SHUPHW�GH�U}WDEOLU�SDUWLHOOHPHQW�O DUERULVDWLRQ�GHV�QHXURQHV��OHXU�DFWLYLW}�VSRQWDQ}H��DLQVL�TXH
G
DXJPHQWHU�OD�GXU}H�GH�YLH�GHV�VRXULV��&KDQJ�HW�DO����������

/H�%'1)�FRQVWLWXH�GRQF�XQH�PRO}FXOH�SURPHWWHXVH�SRXU�WUDLWHU�OH�V\QGURPH�GH�5HWW��6RQ�XWLOLVDWLRQ�GLUHFWH�Q HVW�FHSHQGDQW�SDV�SRVVLEOH�FDU�FHWWH
SURW}LQH �QH �WUDYHUVH �SDV �OD �EDUUL|UH �K}PDWR�HQF}SKDOLTXH �HW �SU}VHQWH �XQH �GHPL�YLH �WU|V �FRXUWH� �3RXU �FRQWRXUQHU �FHV �GL°FXOW}V� �QRXV �DYRQV
G}YHORSS}�XQH�DSSURFKH�YLUDOH�XWLOLVDQW�XQ�YHFWHXU�$$9��%GQI��

$SU|V �LQMHFWLRQ �GH �FHW �$$9 �GDQV �OH �PRG|OH �PXULQ �0HFS��G}®FLHQW� �QRXV �DYRQV �PLV �HQ �}YLGHQFH �XQH �DP}OLRUDWLRQ �GH �OD �VXUYLH �HW �GX �SRLGV �GHV
DQLPDX[�DLQVL�TXH�GHV�SDUDP|WUHV�UHVSLUDWRLUHV�HW�GHV�IRQFWLRQV�PRWULFHV��

&HV�U}VXOWDWV�HQFRXUDJHDQWV�VRQW�XQH�SUHXYH�GH�FRQFHSW�SU}FOLQLTXH�YDOLGDQW�O
LQW}U~W�GH�O XWLOLVDWLRQ�GX�%GQI�SRXU�WUDLWHU�OHV�SDWLHQWHV�DWWHLQWHV�GX
V\QGURPH�GH�5HWW��



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

%$'5('',1(�(/0$.+=(1

���������)HPDOH�ZLWK�����;<�NDU\RW\SH��&$,6�LQ�&+8�+$66$1�,,��)(6

$XWHXUV��

%$'5('',1(�(/0$.+=(1������/DLOD�%28*8(128&+����

���8QLW�RI�0HGLFDO�*HQHWLFV�DQG�2QFRJHQHWLFV��&HQWUDO�/DERUDWRU\�IRU�0HGLFDO�$QDO\VLV��&+8�+DVVDQ�,,��)H]�0RURFFR���)(6��0DURF

0RWV�FOHIV���;<�IHPDOH��&$,6��'6'

5mVXPm��

'LVRUGHUV�RI�VH[�GHYHORSPHQW��'6'��DUH�FRQJHQLWDO�FRQGLWLRQV�FKDUDFWHUL]HG�E\�DW\SLFDO�GHYHORSPHQW�RI�FKURPRVRPDO��JRQDGDO��DQG�SKHQRW\SLF
VH[��'6'�LV�GLYLGHG�LQWR�WKUHH�JURXSV�DFFRUGLQJ�WR�WKH�FKURPRVRPDO�FRPSRQHQW������;;�'6'������;<�'6'��DQG�VH[�FKURPRVRPDO�'6'������;<�'6'�LV
UDUH�EXW�PD\�RFFXU�DW�DQ\�SRLQW�LQ�WKH�VH[XDO�GLHUHQWLDWLRQ�SDWKZD\��ZKLFK�LV�D�FRPSOH[�SURFHVV�RI�JHQH�LQWHUDFWLRQV��DQGURJHQ�V\QWKHVLV� �DQG
KRUPRQH�UHJXODWLRQ�E\�WKH�LQWHUDFWLRQ�RI�OLJDQGV�ZLWK�WKHLU�FRUUHVSRQGLQJ�UHFHSWRUV�

:H�UHSRUW�D�FDVH�RI����\HDUV�ZRPHQ�XQGHUZHQW�HYDOXDWLRQ�IRU�SULPDU\�DPHQRUUKHD��/DERUDWRU\�HYDOXDWLRQ�UHYHDOHG�IROOLFOH�VWLPXODWLQJ�KRUPRQH�
OXWHLQL]LQJ�KRUPRQH�VHUXP�OHYHOV�RI�����P,/�P/�������P,/�P/��UHVSHFWLYHO\���7KH�05,�VKRZHG�WKH�DEVHQFH�RI�D�XWHUXV��IDOORSLDQ�WXEHV��DQG�RYDULHV
ZLWK�WKH�SUHVHQFH�RI�WHVWLV�LQ�LQJXLQDO�ORFDOL]DWLRQ��$�NDU\RW\SH�ZDV�SHUIRUPHG��WKDW�KDV�GHPRQVWUDWHG�D�����;<��

7KH�SDWLHQW�KDG���VLVWHUV�SUHVHQWLQJ�WKH�VDPH�V\PSWRPDWRORJ\��7KH�SDWLHQW�ZDV�GLDJQRVHG�ZLWK�&RPSOHW�$QGURJHQ�,QVHQVLELOLW\�6\QGURPH��$
PROHFXODU�VWXG\�ZDV�SHUIRUPHG�LQ�RUGHU�WR�FRQ®UP�WKH�GLDJQRVLV�

3LlFH�MRLQWH���IHPDOH�ZLWK�;<�.DU\RW\SH�GRF[



*c1c7,48(�78025$/( %HQRLW�48,/,&+,1,

���������0LVH�HQ�SODFH�GxXQ�SDQHO�GH�JlQHV�FLEOmV�SRXU�OHV�KmPRSDWKLHV�PDOLJQHV��103�/00&�60'�/$0��SDU�1*6��(QMHX[
PmGLFDO�VFLHQWLzTXH�HW�Gx$VVXUDQFH�4XDOLWm�

$XWHXUV��

9$11$�*(520(/������(9(/<1(�)$<2//(������3$6&$/�0287<������52%,1�028/,1������1$'(*(�%$7$,/������0$5,(�+(/(1(�)(/,;������%$5%$5$�$''(
�����6$1'5,1(�0287<������/$85(�5$<021'������%(12,7�48,/,&+,1,����

���*(1(7,48(���/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH
���',5(&7,21���/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH
���0$5.(7,1*�&20081,&$7,21��/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH
���3$5$0(75$*(���/$%25$72,5(�(852),16�%,201,6��/<21��)UDQFH

0RWV�FOHIV���1*6���+}PRSDWKLH�PDOLJQH���$VVXUDQFH�4XDOLW}

5mVXPm��

/D�SULVH�HQ�FKDUJH�ELRORJLTXH�GHV�K}PRSDWKLHV�PDOLJQHV�Q}FHVVLWH�XQH�}WURLWH�FROODERUDWLRQ�HQWUH�OHV�GLVFLSOLQHV�G K}PDWRORJLH�FHOOXODLUH��GH
F\WRJ}Q}WLTXH�HW�GH�ELRORJLH�PRO}FXODLUH��/HV�QRXYHOOHV�UHFRPPDQGDWLRQV�206������V DSSXLHQW�VXU�FH�SRVWXODW�HW�}WDEOLVVHQW�OD�OLVWH�GHV�DQDO\VHV
Q}FHVVDLUHV��SRXU�OD�FODVVL®FDWLRQ�GH�FHV�DHFWLRQV�PDOLJQHV��/ DQDO\VH�GH�U}JLRQV�G LQW}U~W�DX�VHLQ�G $'1�J}QRPLTXHV�SDU�6}TXHQ{DJH�3DUDOO|OH
0DVVLI��RX�6}TXHQ{DJH�GH�1RXYHOOH�*}Q}UDWLRQ���1*6��RUH�OD�SRVVLELOLW}�G XQH�H[KDXVWLYLW}�G DQDO\VH�GH�J|QHV�LPSOLTX}V�GDQV�OD�SULVH�HQ�FKDUJH
GLDJQRVWLTXH�HW�SURQRVWLTXH�GHV�K}PRSDWKLHV�PDOLJQHV��/H�SURMHW�SU}VHQW}�D�FRQVLVW}�HQ�OD�PLVH�HQ�SODFH�G XQ�SDQHO�FLEO}�GH�J|QHV�SRXU�OHV
K}PRSDWKLHV�P\}OR�GHV��103��60'��/00&�HW�/$0��DYHF�XQH�VROXWLRQ�FRPPHUFLDOH��0<(/2,'�62/87,21§�E\�623+L$�*(1(7,&6���/D�TXHVWLRQ�GX
SRVLWLRQQHPHQW�GX�ELRORJLVWH�P}GLFDO�HVW�SRV}H�HQ�G}®QLVVDQW�GHX[�HQMHX[���O HQMHX�P}GLFDO�HW�VFLHQWL®TXH�HW�O HQMHX�G $VVXUDQFH�4XDOLW}�

/ HQMHX�P}GLFDO�HW�VFLHQWL®TXH�D�FRQVLVW}�v�G}®QLU��HQ�FROODERUDWLRQ�DYHF�OHV�}TXLSHV�VFLHQWL®TXHV��OH�FKRL[�WHFKQLTXH�GH�SU}SDUDWLRQ�GHV�OLEUDLULHV
�FDSWXUH�RX�DPSOLFRQ���OD�FKLPLH�GX�V}TXHQ{DJH��6%6�DYHF�¯XRUHVFHQFH�YHUVXV�G}WHFWLRQ�GH�SURWRQV���OH�FKRL[�GH�OD�VROXWLRQ�ELRLQIRUPDWLTXH�HW�OH
FKRL[�GHV�SDQHOV�GH�J|QHV�G}GL}V�DX[�K}PRSDWKLHV�PDOLJQHV�VHORQ�OHV�UHFRPPDQGDWLRQV�LQWHUQDWLRQDOHV�HQ�YLJXHXU� �'HV�SDQHOV�GH�J|QHV
VS}FL®TXHV�SRXU�FKDTXH�K}PRSDWKLH�RQW�DLQVL�SX�~WUH�SURSRV}V�SDU�WHFKQLTXH�GH�FDSWXUH�NLW�.DSD�5RFKHf�VXU�XQH�SODWHIRUPH�,OOXPLQDf�0LVHT��HQ
SDLUHG�HQG��DYHF�XQH�VROXWLRQ�ELRLQIRUPDWLTXH�623+L$�''0f�

/ HQMHX�G $VVXUDQFH�4XDOLW}��HQ�FROODERUDWLRQ�DYHF�OH�VHUYLFH�G $VVXUDQFH�4XDOLW}�GX�ODERUDWRLUH��D�FRQVLVW}�HQ�OD�U}GDFWLRQ�GX�GRVVLHU�GH�YDOLGDWLRQ
GH�P}WKRGH��FKRL[�GHV�FULW|UHV�GH�SHUIRUPDQFHV�DQDO\WLTXHV�HW�}WXGHV�H[S}ULPHQWDOHV��GDQV�OD�SHUVSHFWLYH�G XQH�DFFU}GLWDWLRQ�&2)5$&�GH
O DQDO\VH�VHORQ�OD�QRUPH�1)�(1�,62�������

&H�SURMHW�V LQW|JUH�GDQV�OD�PLVH�HQ�SODFH�G DFWHV�GH�ELRORJLH�LQQRYDQWV�DX�VHLQ�GH�QRWUH�ODERUDWRLUH�G DQDO\VHV�P}GLFDOHV�VS}FLDOLV}HV�



',$*1267,&�35c1$7$/��',$*1267,&�35c�
,03/$17$72,5(��'c3,67$*(�35c1$7$/
121�,19$6,)

9LQFHQW�*DWLQRLV

���������&DUWRJUDSKLH�GH�OxXWLOLVDWLRQ�GHV�WHVWV�$'1�OLEUHV�FLUFXODQWV�SRXU�OH�GmSLVWDJH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�HQ
(XURSH��$XVWUDOLH�HW�(WDWV�8QLV

$XWHXUV��

9LQFHQW�*DWLQRLV������.DVSHU�*DGVE�OO������2ODY�%M�UQ�3HWHUVHQ���������)UDQFN�3HOOHVWRU������5RQDOG�-��:DSQHU������-RULV�5REHUW�9HUPHHVFK������,GD�9RJHO
������

���/DERUDWRLUH�GH�*}Q}WLTXH�&KURPRVRPLTXH��+�SLWDO�$��GH�9LOOHQHXYH���&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���&HQWHU�IRU�)HWDO�PHGLFLQH��&RSHQKDJHQ�8QLYHUVLW\�+RVSLWDO��5LJVKRVSLWDOHW��&RSHQKDJHQ���'DQHPDUN
���&HQWHU�IRU�)HWDO�PHGLFLQH��&RSHQKDJHQ�8QLYHUVLW\�+RVSLWDO��5LJVKRVSLWDOHW��&RSHQKDJHQ��'DQHPDUN
���'HSDUWPHQW�RI�&OLQLFDO�0HGLFLQH��8QLYHUVLW\�RI�&RSHQKDJHQ��&RSHQKDJHQ��'DQHPDUN
���'HSDUWPHQW�RI�2EVWHWULFV�DQG�*\QHFRORJ\��&ROXPELD�8QLYHUVLW\��1HZ�<RUN��(WDWV�8QLV
���'HSDUWPHQW�RI�+XPDQ�*HQHWLFV��.8�/HXYHQ��/HXYHQ��%HOJLTXH
���'HSDUWPHQW�RI�&OLQLFDO�*HQHWLFV��$DUKXV�8QLYHUVLW\�+RVSLWDO��$DUKXV��'DQHPDUN
���&HQWHU�IRU�IHWDO�GLDJQRVWLFV��$DUKXV�8QLYHUVLW\�+RVSLWDO��$DUKXV��'DQHPDUN

0RWV�FOHIV���WHVW�$'1OF��G}SLVWDJH�SU}QDWDO�QRQ�LQYDVLI��$'1�I�WDO�OLEUH�FLUFXODQW

5mVXPm��

,QWURGXFWLRQ

/HV�WHVWV�GH�G}SLVWDJH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�UHSRVDQW�VXU�O $'1�OLEUH�FLUFXODQW��$'1OF��YRLHQW�OHXU�XWLOLVDWLRQ�VH�G}FXSOHU�GDQV�OH�PRQGH
HQWLHU��&HWWH�}WXGH�YLVH�v�G}FULUH�OHV�XWLOLVDWLRQV�DFWXHOOHV�GH�FHV�WHVWV�HQ�(XURSH��HQ�$XVWUDOLH�HW�DX[�(WDWV�8QLV���

0DWmULHOV�HW�0mWKRGHV

1RXV�DYRQV�FRQGXLW�XQH�HQTX~WH�DXSU|V�GH�FRQIU|UHV�GDQV�FHV�WHUULWRLUHV�SRXU�G}FULUH�OHV�XWLOLVDWLRQV�DFWXHOOHV�GHV�WHVWV�$'1OF��$�O DLGH�G XQH
FRUUHVSRQGDQFH�SDU�FRXUULHO��FHV�SHUVRQQHV�RQW�U}SRQGX�v�XQ�TXHVWLRQQDLUH�VLPSOH�FRQFHUQDQW�OHXU�SD\V�SRUWDQW�VXU�OHV�SRLQWV�VXLYDQWV��
���$FF|V�GHV�IHPPHV�HQFHLQWHV�DX[�WHVWV�$'1OF�HW�H[LVWHQFH�GH�UHFRPPDQGDWLRQV�QDWLRQDOHV
���&LEOHV�FKURPRVRPLTXHV�GHV�WHVWV�$'1OF
���([LVWHQFH�G XQH�FRXYHUWXUH�VRFLDOH�RX�G DVVXUDQFHV�SULY}HV
���3URSRUWLRQ�GH�IHPPH�D\DQW�UHFRXUV�DX�WHVW�SHQGDQW�OHXU�JURVVHVVH�
'DQV�OH�FDV�R��XQ�UHFXHLO�QDWLRQDO�Q H[LVWH�SDV��FHUWDLQHV�GRQQ}HV�RQW�}W}�HVWLP}HV�SDU�OHV�SDUWLFLSDQWV�

5mVXOWDWV

(Q�(XURSH�����SD\V�RQW�DGRSW}�OHV�WHVWV�$'1OF�GDQV�GHV�SURJUDPPHV�RX�UHFRPPDQGDWLRQV�QDWLRQDOHV��'HX[�SD\V��%HOJLTXH�HW�+ROODQGH��SURSRVHQW
OHV�WHVW�$'1OF�v�WRXWHV�OHV�IHPPHV�HQFHLQWHV�HQ�SUHPL|UH�LQWHQWLRQ�GH�G}SLVWDJH�GHV�DQRPDOLHV�FKURPRVRPLTXHV�DORUV�TXH�OD�SOXSDUW�GHV�DXWUHV
SD\V�(XURS}HQV�SURSRVH�FH�WHVW�DX[�SDWLHQWHV�v�ULVTXH�}OHY}�ORUV�GX�G}SLVWDJH�GX��HU�WULPHVWUH���(Q�$XVWUDOLH�HW�DX[�(WDWV�8QLV��LO�Q H[LVWH�SDV�GH
UHFRPPDQGDWLRQV�QDWLRQDOHV�SRXU�O XWLOLVDWLRQ�GH�FHV�WHVWV�DORUV�TX LOV�VRQW�WU|V�ODUJHPHQW�LPSO}PHQW}V�GDQV�OH�VHFWHXU�SULY}��'DQV�OD�SOXSDUW�GHV
SD\V�(XURS}HQV��PRLQV�GH�����GHV�IHPPHV�HQFHLQWHV�RQW�UHFRXUV�DX[�WHVWV�$'1OF��(Q�+ROODQGH�HW�GDQV�XQH�JUDQGH�SDUWLH�GHV�(WDWV�8QLV��FHWWH
SURSRUWLRQ�HVW�FRPSULVH�HQWUH�����HW������3RXU�O (VSDJQH��O ,WDOLH�HW�O $XVWUDOLH��FHV�WDX[�VRQW�FRPSULV�HQWUH�����HW������6HXOH�OD�%HOJLTXH�REWLHQW
XQ�WDX[�G XWLOLVDWLRQ�VXS}ULHXU�v������/D�PDMRULW}�GHV�SD\V�VRQG}V�SURSRVHQW�XQ�WHVW�$'1OF�SRXU�OH�G}SLVWDJH�GHV�WULVRPLHV��������HW����HW�OH�SOXV
VRXYHQW�GHV�DQHXSOR�GLHV�GHV�JRQRVRPHV��8QLTXHPHQW�OD�%HOJLTXH��OD�+ROODQGH��OD�/LWXDQLH��OD�*U|FH�HW�O ,WDOLH�SURSRVHQW�GHV�WHVWV�$'1OF�SOXV�ODUJHV
�SDQJ}QRPLTXHV�HW�RX�UHFKHUFKH�GH�PLFURG}O}WLRQV��

&RQFOXVLRQ

/HV�WHVWV�$'1OF�GDQV�OH�G}SLVWDJH�GHV�SULQFLSDOHV�DQHXSOR�GLHV�I�WDOHV�RQW�}W}�WU|V�ODUJHPHQW�DGRSW}V�DX�WUDYHUV�GH�O (XURSH��GH�O $XVWUDOLH�HW�GHV
(WDWV�8QLV��6HXOV�TXHOTXHV�SD\V�}WDWV�RQW�}ODERU}V�GHV�UHFRPPDQGDWLRQV�QDWLRQDOHV�VXU�O XWLOLVDWLRQ�GH�FHV�WHVWV��/D�YDULDELOLW}�GHV�DWWLWXGHV�GHV
SD\V�VRQG}V�SRXU�O XWLOLVDWLRQ�GH�FHV�WHVWV�HVW�FRQVLG}UDEOH�



*c1c7,48(�&+5202620,48(
&2167,787,211(//(��7528%/(6�'(�/$
5(352'8&7,21

6DQD�6NRXUL

���������,PSOLFDWLRQ�GHV�SUm�PXWDWLRQV�GX�JlQH�)05��GDQV�OxLQVX|VDQFH�RYDULHQQH�SULPDLUH��HQMHX[�HW�SHUVSHFWLYHV���$�SURSRV
GxXQ�FDV

$XWHXUV��

6DQD�6NRXUL������0ROND�6HED�������+RXZH\GD�-LODQL������6\ULQH�+L]HP������<DVPLQD�(O�$ULEL������$PHO�=HU]HUL������,PHQ�5HMHE������0RKDPHG�.KURXI�����
/DPLD�%HQ�-HPDD����

���6HUYLFH�GHV�PDODGLHV�FRQJ}QLWDOHV�HW�K}U}GLWDLUHV��+�SLWDO�0RQJL�6OLP��/D�0DUVD��7XQLV��7XQLVLH
���6HUYLFH�GH�J\Q}FRORJLH�HW�REVW}WULTXH��&OLQLTXH�OD�URVH��7XQLV��7XQLVLH

0RWV�FOHIV���,QVX°VDQFH�RYDULHQQH�SULPDLUH��SU}�PXWDWLRQ�GX�J|QH�)05���LQIHUWLOLW}��SU}VHUYDWLRQ�GH�OD�IHUWLOLW}�

5mVXPm��

,QWURGXFWLRQ

/ LQVX°VDQFH�RYDULHQQH�SULPDLUH��,23��HVW�GXH�GDQV�XQ�WLHUV�GHV�FDV�v�GHV�IDFWHXUV�J}Q}WLTXHV�DYHF�LPSOLFDWLRQ�GHV�DQRPDOLHV�GX�FKURPRVRPH�;
GDQV�����GHV�FDV�HW�GHV�SU}�PXWDWLRQV�GX�J|QH�)05� �GDQV����GHV�FDV��/D�IU}TXHQFH�GHV�IHPPHV�SRUWHXVHV�GH�FHV�SU}�PXWDWLRQV�D�}W}
U}FHPPHQW�HVWLP}H�DX[�(WDWV�8QLV�v��������&HV�IHPPHV�SHXYHQW�G}YHORSSHU�XQH�,23�GDQV�����GHV�FDV��(OOHV�RQW�}JDOHPHQW�XQ�ULVTXH�}OHY}�GH
SU}VHQWHU�GHV�WURXEOHV�GX�F\FOH�PHQVWUXHO�HW�XQH�LQIHUWLOLW}��'H�SOXV��HOOHV�SHXYHQW�DYRLU�GHV�HQIDQWV�DWWHLQWV�GX�V\QGURPH�GH�O ;�IUDJLOH�

3DWLHQW�HW�P}WKRGH�

(WXGH�FOLQLTXH�HW�J}Q}WLTXH�G XQH�SDWLHQWH�DGUHVV}H�SRXU�LQVX°VDQFH�RYDULHQQH�SU}PDWXU}H�

5}VXOWDWV

,O�V DJLW�G XQH�SDWLHQWH�xJ}H�GH����DQV�DGUHVV}H�SRXU�LQVX°VDQFH�RYDULHQQH�SU}PDWXU}H�HW�DX[�DQW}F}GHQWV�GH�GHX[�IDXVVHV�FRXFKHV��/ HQTX~WH
J}Q}WLTXH�UHWURXYH�OD�QRWLRQ�G XQH�,23�GLDJQRVWLTX}H�v�O xJH�GH����DQV�FKH]�VD�V�XU�HW�GH�UHWDUG�PHQWDO�FKH]�XQ�FRXVLQ�PDWHUQHO�

/ DQDO\VH�GX�QRPEUH�GH�WULSOHW�&**�GX�J|QH�)05��D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�G XQH�SU}�PXWDWLRQ�FKH]�QRWUH�SDWLHQWH�

&HWWH�SDWLHQWH�QH�SHXW�SDV�E}Q}®FLHU�GHV�WHFKQLTXHV�GH�SU}VHUYDWLRQ�GH�OD�IHUWLOLW}�VHORQ�OHV�WH[WHV�GH�ORLV�PLV�HQ�YLJXHXU�HQ�7XQLVLH�TXL�U}VHUYHQW
FHV�SURF}GXUHV�SRXU�GHV�VLWXDWLRQV�UHVWUHLQWHV�WHOOHV�TXH�O LQGLFDWLRQ�G XQH�FKLPLRWK}UDSLH�RX�G XQH�UDGLRWK}UDSLH�

&RQFOXVLRQ

/ LGHQWL®FDWLRQ �SU}FRFH�GH�SU}�PXWDWLRQ �GX�J|QH�)05� �SRXUUDLW �SHUPHWWUH �DX[�SDWLHQWHV �GH�SURJUDPPHU�GHV �JURVVHVVHV �VSRQWDQ}HV �RX�LQGXLWHV
DYDQW�O }SXLVHPHQW�GHV�U}VHUYHV�RYDULHQQHV��3DU�DLOOHXUV��LO�HVW�LPSRUWDQW�GH�GLVFXWHU�O DSSRUW�GH�OD�SU}VHUYDWLRQ�GH�OD�IHUWLOLW}�SRXU�FHV�SDWLHQWHV�
VXUWRXW�TX HOOH�Q HVW�LQGLTX}H�GDQV�FHUWDLQV�SD\V�WHOV�TXH�OD�7XQLVLH�



6<1'520(6�0$/)250$7,)6 0DJDOL�*RUFH

���������8Q�QRXYHDX�FDV�GH�GmzFLW�HQ�1$16�FKH]�XQH�SDWLHQWH�DYHF�XQH�GmzFLHQFH�LQWHOOHFWXHOOH�HW�XQH�G\VSODVLH�RVVHXVH
PRGmUmH�

$XWHXUV��

0DJDOL�*25&(������$UQDXG�%581((/������)UDQ{RLV�)(1$,//(������9DO}ULH�&250,(5�'$,5(������*HQHYL|YH�%$8-$7������(VWHOOH�&2/,1������0DULQH
7(66$5(&+������0DJDOLH�%$57+������&ODUD�+28'$<(5������$OEDQ�=,(*/(5������'RPLQLTXH�%211($8����

���'}SDUWHPHQW�GH�%LRFKLPLH�HW�*}Q}WLTXH��&+8�$QJHUV��$1*(56��)UDQFH
���/DERUDWRLUH�GH�%LRFKLPLH�P}WDEROLTXH�HW�FHOOXODLUH��+�SLWDO�;DYLHU�%LFKDW��$3+3��3$5,6��)UDQFH
���6HUYLFH�GH�3KDUPDFRORJLH�HW�G ,PPXQRDQDO\VH��/DERUDWRLUH�G
(WXGH�GX�0}WDEROLVPH�GHV�0}GLFDPHQWV��&($�,15$��8QLYHUVLW}�3DULV�6DFOD\��3$5,6�
)UDQFH
���&HQWUH�GH�U}I}UHQFH�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��,QVWLWXW�,0$*,1(��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3$5,6��)UDQFH

0RWV�FOHIV���'}®FLW�HQ�1$16��G}®FLHQFH�LQWHOOHFWXHOOH��G\VSODVLH�RVVHXVH��GRVDJH�+H[1$F

5mVXPm��

/H�G}®FLW �HQ�1�DFHW\OQHXUDPLQLF �DFLG �V\QWKDVH��1$16� �HVW �XQH�SDWKRORJLH �DXWRVRPLTXH�U}FHVVLYH�WU|V �UDUH� �G}FULW �v �O KHXUH�DFWXHOOH �XQLTXHPHQW
FKH]�QHXI�SHUVRQQHV�GDQV�XQ�VHXO�DUWLFOH��&HOOHV�FL�RQW�HQ�FRPPXQ�XQH�G\VPRUSKLH�IDFLDOH��XQH�K\SRWRQLH�Q}RQDWDOH��XQ�UHWDUG�GH�G}YHORSSHPHQW
SV\FKRPRWHXU �SXLV �XQH �G}®FLHQFH �LQWHOOHFWXHOOH� �DVVRFL}V �v �XQH �G\VSODVLH �RVVHXVH �V}Y|UH ��SHWLWH �WDLOOH� �SODW\VSRQG\OLH� �VWULHV �P}WDSK\VDLUHV�
}SLSK\VHV�GH�SHWLWHV�WDLOOHV��

/H�J|QH�1$16�FRGH�SRXU�OD�SURW}LQH�1�DFHW\OQHXUDPLQLF�DFLG�V\QWKDVH��LPSOLTX}H�GDQV�OD�VLDO\ODWLRQ�GHV�SURW}LQHV��,O�V DJLW�GRQF�G XQH�QRXYHOOH
IRUPH�GH�&'*�V\QGURPH��6XU�OH�SODQ�ELRFKLPLTXH��L,�D�}W}�PLV�HQ�}YLGHQFH�XQH�DXJPHQWDWLRQ�GX�0DQ1$F��1�$FHW\O�'�PDQQRVDPLQH��GDQV�OH�SODVPD
HW�OHV�XULQHV�DLQVL�TX XQH�GLPLQXWLRQ�GH�O DFWLYLW}�HQ]\PDWLTXH�GDQV�OHV�®EUREODVWHV�GHV�SHUVRQQHV�DWWHLQWHV�

,O�Q \�D�SDV�GH�WUDLWHPHQW�GLVSRQLEOH�SRXU�FHWWH�PDODGLH��PDLV�OD�SLVWH�G XQH�VXSSO}PHQWDWLRQ�HQ�DFLGH�VLDOLTXH�HVW�}YRTX}H�

1RXV�DYRQV�LGHQWL®}�SDU�H[RPH�HQ�WULR��GHX[�YDULDQWV�SDWKRJ|QHV��v�O }WDW�K}W}UR]\JRWH�FRPSRVLWH��GDQV�OH�J|QH�1$16��FKH]�XQH�SDWLHQWH�xJ}H�GH�
��DQV�SU}VHQWDQW�XQH�G\VPRUSKLH�IDFLDOH��XQ�UHWDUG�GH�G}YHORSSHPHQW�SV\FKRPRWHXU�DYHF�XQH�G}®FLHQFH�LQWHOOHFWXHOOH�VHPEODQW�LQLWLDOHPHQW�QRQ
V\QGURPLTXHV�

6XLWH�v�FH�U}VXOWDW��GHV�UDGLRJUDSKLHV�RVVHXVHV�RQW�}W}�U}DOLV}HV�HW�RQW�PRQWU}�OD�SU}VHQFH�G XQH�G\VSODVLH�RVVHXVH�PRG}U}H��DYHF�XQH�DWWHLQWH�GHV
}SLSK\VHV�GHV�PHPEUHV�VXS}ULHXUV�HW�XQH�SDUWLFLSDWLRQ�P}WDSK\VDLUH��/D�SDWLHQWH�D�XQH�SHWLWH�WDLOOH�UHODWLYH�FRPSULVH�HQWUH����HW���'6�FRQWUDVWDQW
DYHF�XQH�WDLOOH�FLEOH�v�����'6��(OOH�D�}JDOHPHQW�XQH�RVW}RFKRQGULWH�GH�KDQFKH�V}Y|UH�ELODW}UDOH�TXH�QRXV�Q LQFOXLRQV�SDV�LQLWLDOHPHQW�GDQV�OH
WDEOHDX�FOLQLTXH�

/ }WXGH�GH�OD�1��HW�2��JO\FRV\ODWLRQ�GHV�SURW}LQHV�V HVW�DY}U}H�QRUPDOH��FH�TXL�}WDLW�}JDOHPHQW�OH�FDV�SRXU�OHV�SHUVRQQHV�G}FULWHV�GDQV�O DUWLFOH
SULQFHSV��8Q�GRVDJH�GHV�+H[1$F�VXU�SODVPD�HVW�HQ�FRXUV��GDQV�O K\SRWK|VH�G XQH�DXJPHQWDWLRQ�GX�0DQ1$F�FRPPH�FHOOH�G}FULWH�FKH]�OHV�DXWUHV
SDWLHQWV�

&HWWH�REVHUYDWLRQ�}WHQG�OH�SK}QRW\SH�LQLWLDOHPHQW�UDSSRUW}�GDQV�OH�G}®FLW�HQ�1$16���(Q�HHW��O DWWHLQWH�RVVHXVH�SHXW�~WUH�PRG}U}H�HW�IDLUH�SRUWHU�v
WRUW�OH�GLDJQRVWLF�GH�',�QRQ�V\QGURPLTXH��/ H[DPHQ�DWWHQWLI�GHV�UDGLRJUDSKLHV�GX�VTXHOHWWH��O }WXGH�GH�OD�FURLVVDQFH�GX�SDWLHQW�VRQW�LQGLVSHQVDEOHV
HQ�FDV�G LGHQWL®FDWLRQ�GH�YDULDQWV�GH�1$16 �SRXU�DLGHU�v�FRQFOXUH�v�OHXU�SDWKRJ}QLFLW}��/H�GRVDJH�GH�O �+H[1$F�VHPEOH�}JDOHPHQW�~WUH�XQH�SLVWH
LQW}UHVVDQWH�

3LlFH�MRLQWH���$%675$&7�$66,6(6�1$16�9)�GRF[
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$QQH�0DULH�/DEHUJH

���������&ULWlUHV�SRXU�O
H[SDQVLRQ�GX�GmSLVWDJH�SUmQDWDO�QRQ�LQYDVLI��TXHOOHV�OHkRQV�SHXW�RQ�WLUHU�GHV�FULWlUHV�XWLOLVmV�HQ
GLDJQRVWLF�SUm�LPSODQWDWRLUH"

$XWHXUV��

*DOORLV�+RUWHQVH������9DUGLW�5DYLWVN\������0DULH�&KULVWLQH�5R\������$QQH�0DULH�/DEHUJH����

���%LR}WKLTXH��8QLYHUVLW}�GH�0RQWU}DO��0RQWU}DO��&DQDGD
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+8�6DLQWH�-XVWLQH��8QLYHUVLW}�GH�0RQWU}DO��0RQWU}DO��&DQDGD

0RWV�FOHIV���'3,��G}SLVWDJH�SU}QDWDO�QRQ�LQYDVLI��FULW|UHV

5mVXPm��

&RQWH[WH��/H�WHVW�SU}QDWDO�QRQ�LQYDVLI��731,��SHUPHW�OD�G}WHFWLRQ�G LQIRUPDWLRQV�J}Q}WLTXHV�UHODWLYHV�DX�IRHWXV�GH�PDQL|UH�V}FXULWDLUH��SOXV�SU}FRFH
HW�SOXV�®DEOH�TXH�OHV�P}WKRGHV�GH�G}SLVWDJH�H[LVWDQWHV��&HUWDLQHV�SURYLQFHV�FDQDGLHQQHV�RQW�G}Mv�LQW}JU}�OH�731,�GDQV�OHXU�SURJUDPPH�SXEOLF�GH
G}SLVWDJH�SU}QDWDO��OLPLW}�v�OD�G}WHFWLRQ�G DQHXSOR�GLHV�FKH]�OHV�JURVVHVVHV�v�ULVTXH�}OHY}��&HFL�HVW�J}Q}UDOHPHQW�ELHQ�DFFXHLOOL�SDU�O RSLQLRQ
SXEOLTXH�HW�OD�FRPPXQDXW}�P}GLFDOH��PDLV�FHUWDLQV�V LQTXL|WHQW�GH�O H[SDQVLRQ�GX�731,�v�XQ�SOXV�JUDQG�QRPEUH�GH�FRQGLWLRQV��(Q�HHW��JUxFH�DX[
DYDQF}HV�WHFKQRORJLTXHV��LO�HVW�FRQFHYDEOH�TXH�O RQ�SXLVVH�SURF}GHU�DX�G}SLVWDJH�GH�QRPEUHXVHV�FRQGLWLRQV�J}Q}WLTXHV�YLD�OH�731,��&HOD�SRVH
G LPSRUWDQWV�GLOHPPHV�}WKLTXHV��TXL�IRQW�}FKR�v�FHX[�G}Mv�}QRQF}V�GDQV�OH�FDGUH�GX�GLDJQRVWLF�SU}LPSODQWDWRLUH��'3,���/H�JURXSH�GH�UHFKHUFKH
3r*$6(���HVW�FKDUJ}�GH�U}¯}FKLU�DX[�HQMHX[�GH�O H[WHQVLRQ�GH�O DFF|V�DX�731,�DX�&DQDGD��DLQVL�TX DX[�MXVWL®FDWLRQV�}WKLTXHV�HW�PRUDOHV�DXWRXU�GH
OD�G}WHFWLRQ�G XQ�SOXV�JUDQG�QRPEUH�GH�FRQGLWLRQV�JUxFH�DX�731,��3RXU�LGHQWL®HU�GHV�FULW|UHV�SRXYDQW�~WUH�XWLOHV�GDQV�OH�FDGUH�GX�731,��QRXV�DYRQV
GRQF�SURF}G}�v�XQH�UHYXH�V\VW}PDWLTXH�GHV�FULW|UHV�DFWXHOOHPHQW�XWLOLV}V�SRXU�JXLGHU�O XWLOLVDWLRQ�GX�'3,�

0mWKRGRORJLH��1RXV�DYRQV�SURF}G}�v�XQH�UHYXH�V\VW}PDWLTXH�GH�OD�OLWW}UDWXUH�VXU�OH�'3,�HW�OHV�FULW|UHV�XWLOLV}V�SRXU�JXLGHU�VRQ�XWLOLVDWLRQ�GDQV�OHV
SD\V�GH�O 2&'(�GHSXLV�������1RXV�DYRQV�LGHQWL®}�����GRFXPHQWV��GRQW�����RQW�}W}�UHWHQXV�FRPPH�SHUWLQHQWV�DSU|V�}YDOXDWLRQ�GH�O DEU}J}��&HV
����DUWLFOHV�RQW�}W}�U}YLV}V�SDU���DXWHXUV�HW�FRG}V�HQ�XWLOLVDQW�OH�ORJLFLDO�19LYR�

5mVXOWDWV� �/H �FRQVHQVXV �J}Q}UDO �HVW �TX LO �HVW �MXVWL®DEOH �G DYRLU �UHFRXUV �DX �'3, �SRXU �G}WHFWHU �OD �SU}VHQFH �G XQH �FRQGLWLRQ �J}Q}WLTXH �V}Y|UH�
&HSHQGDQW��LO�Q H[LVWH�SDV�GH�QRUPHV�}WDEOLHV�SRXU�G}WHUPLQHU�VL�XQH�FRQGLWLRQ�J}Q}WLTXH�GRQQ}H�HVW�V}Y|UH�RX�QRQ��3RXU�LOOXVWUHU�OD�V}Y}ULW}�G XQH
FRQGLWLRQ��RQ�IDLW�DSSHO�GDQV�OD�OLWW}UDWXUH�v�GHV�FDUDFW}ULVWLTXHV�GH�OD�PDODGLH�TXL�VRQW�DVVRFL}HV�v�XQH�SOXV�JUDQGH�V}Y}ULW}��XQH�S}Q}WUDQFH�}OHY}�
XQ�xJH�SU}FRFH�G DSSDULWLRQ�GHV�V\PSW�PHV��O DEVHQFH�GH�WUDLWHPHQW��XQH�GLPLQXWLRQ�GH�OD�VXUYLH��XQH�SURJUHVVLRQ�UDSLGH�GH�OD�PDODGLH�HW�RX�XQH
GLPLQXWLRQ�GH�OD�TXDOLW}�GH�YLH��3OXV�XQH�FRQGLWLRQ�SRVV|GH�FHV�FDUDFW}ULVWLTXHV��SOXV�HOOH�HVW�VXVFHSWLEOH�GH�IDLUH�FRQVHQVXV��/H�731,�FRPPH�OH�'3,
RXYUH�OD�SRUWH�v�OD�G}WHFWLRQ�GH�FDUDFW}ULVWLTXHV�I�WDOHV�QRQ�P}GLFDOHV��FRPPH�OH�VH[H�I�WDO��&HOD�HVW�FRQWURYHUV}�HQ�'3,��HW�O HVW�WRXW�DXWDQW�SRXU
OH�731,�

&RQFOXVLRQV��&RPPH�OH�'3,�Q HVW�HHFWX}�TXH�GDQV�XQ�SHWLW�QRPEUH�GH�JURVVHVVH��LO�HVW�SOXV�IDFLOH�G }YDOXHU�FKDTXH�FDV�LQGLYLGXHOOHPHQW�VHORQ
GHV�FULW|UHV�ORFDX[��3RXU�OH�731,�TXL�VHUD�LQW}JU}�v�GHV�SURJUDPPHV�GH�G}SLVWDJH�SU}QDWDO�SRSXODWLRQQHOV��XQH�DSSURFKH�LQGLYLGXHOOH�Q HVW�SDV
U}DOLVWH��/H�G}YHORSSHPHQW�GH�FULW|UHV�}WDEOLV�VHUD�Q}FHVVDLUH�SRXU�G}WHUPLQHU�O DFFHSWDELOLW}�GH�O DMRXW�GH�FRQGLWLRQV�GRQQ}HV�DX�SDQHO�GH
FRQGLWLRQV�FLEO}HV�SDU�OH�731,�
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���������2XWLOV�LQWHUDFWLIV�G
mYDOXDWLRQ�GHV�FDSDFLWmV�DWWHQWLRQQHOOHV�FKH]�GHV�SDWLHQWV�GmzFLHQWV�LQWHOOHFWXHOV�

$XWHXUV��

3HUULQH�&+$5/(6���������$QQH�&ODLUH�*(/,1($8���������$QQH�)$8'(7���������.DULP�1',$<(������*LOOHV�5$8785($8������3LHUUH�&$1(7������6ROYHLJ�+(,'(
������

���'}SDUWHPHQW�GH�J}Q}WLTXH���+�SLWDO�GH�OD�6DOS~WUL|UH��3DULV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�G}®FLHQFHV�LQWHOOHFWXHOOHV�GH�FDXVHV�UDUHV��+�SLWDO�GH�OD�6DOS~WUL|UH��3DULV��)UDQFH
���3ODWHIRUPH�35,60(��,+8�$�,&0��,QVWLWXW�GX�&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH���+�SLWDO�GH�OD�6DOS~WUL|UH��3DULV��)UDQFH

0RWV�FOHIV���'}®FLHQFH�LQWHOOHFWXHOOH��FULW|UHV�G
}YDOXDWLRQ��FDSDFLW}V�DWWHQWLRQQHOOHV��RXWLOV�LQWHUDFWLIV��H\H�WUDFNLQJ�

5mVXPm��

/D �G}®FLHQFH �LQWHOOHFWXHOOH ��',� �HVW �XQH �SDWKRORJLH �IU}TXHQWH �TXL �FRQFHUQH �HQYLURQ ��� �GH �OD �SRSXODWLRQ
J}Q}UDOH� �'DQV �OH �FDGUH �GX �FHQWUH �GH �U}I}UHQFH �e �G}®FLHQFHV �LQWHOOHFWXHOOHV �GH �FDXVHV �UDUHV �l� �XQH
FRQVXOWDWLRQ�G}GL}H�DX[�DGXOWHV�DWWHLQWV�GH�',�D�}W}�PLVH�HQ�SODFH�GHSXLV�QRYHPEUH�������/HV�REMHFWLIV�GH
FHWWH �FRQVXOWDWLRQ �VRQW �PXOWLSOHV� �GLDJQRVWLF �}WLRORJLTXH� �FRQVHLO �J}Q}WLTXH� �SULVH �HQ �FKDUJH� �VXLYL�
FDUDFW}ULVDWLRQ�SK}QRW\SLTXH�GH�FRKRUWHV�GH�SDWLHQWV��SUR®O�}YROXWLI��}YROXWLRQ�QDWXUHOOH�GH�FHV�DHFWLRQV�
FRPSU}KHQVLRQ �GH �OD �SK\VLRSDWKRORJLH �HQ �OLHQ �DYHF �OHV �PRG|OHV �DQLPDX[� �U}¯H[LRQ �VXU �GHV �VWUDW}JLHV
WK}UDSHXWLTXHV �SRWHQWLHOOHV �GDQV �OH �EXW �GH �PHWWUH �HQ �SODFH �GHV �HVVDLV �WK}UDSHXWLTXHV� �1RXV �DYRQV
SDUWLFLS}� �GDQV�OH�FDGUH�GX�V\QGURPH�GH�O ;�)UDJLOH�v�SOXVLHXUV�HVVDLV�WK}UDSHXWLTXHV�LQWHUQDWLRQDX[�
PXOWLFHQWULTXHV�TXL�VH�VRQW�U}Y}O}V�Q}JDWLIV�VXU�WRXV�OHV�FULW|UHV�G }YDOXDWLRQ�XWLOLV}V��FH�TXL�QRXV�D�FRQGXLWV
v�QRXV�LQWHUURJHU�VXU�OD�SHUWLQHQFH�GHV�FULW|UHV�G }YDOXDWLRQ�XWLOLV}V¤�8QH�GHV�GL°FXOW}V�GDQV�OHV�DHFWLRQV
QHXUR�G}YHORSSHPHQWDOHV�HVW�OH�FKRL[�GHV�FULW|UHV�G }YDOXDWLRQ�GH�O H°FDFLW}�G XQ�WUDLWHPHQW��/HV�FULW|UHV
XWLOLV}V �VRQW �OH �SOXV �VRXYHQW �GHV �}FKHOOHV �GH �FRPSRUWHPHQW �UHPSOLHV �SDU �O DLGDQW �GDQV �OHVTXHOOHV �OD
FRPSRVDQWH�VXEMHFWLYH�HVW�WU|V�LPSRUWDQWH��1RXV�VRXV�VRPPHV�KHXUW}V�v�O DEVHQFH�}YLGHQWH�GH�FULW|UHV
G }YDOXDWLRQ �REMHFWLIV� �,O �Q H[LVWH �OH �SOXV �VRXYHQW �DXFXQ �ELR �PDUTXHXU �VXVFHSWLEOH �G }YROXHU �DYHF �OD
SDWKRORJLH�HW�OHV�FULW|UHV�G }YDOXDWLRQ�G LPDJHULH�U}DOLVDEOHV�XQLTXHPHQW�VRXV�DQHVWK}VLH�J}Q}UDOH�HQ
UDLVRQ�GHV�WURXEOHV�GX�FRPSRUWHPHQW�DVVRFL}V��VRQW�GL°FLOHPHQW�HQYLVDJHDEOHV�VXU�XQ�SODQ�}WKLTXH�

3DU �G}®QLWLRQ� �XQ �FULW|UH �G }YDOXDWLRQ �SULQFLSDO �TXL �YD �VHUYLU �v �OD �PLVH �HQ �}YLGHQFH �GH �O H°FDFLW} �GX
WUDLWHPHQW �}WXGL} �GRLW �UHPSOLU �FHUWDLQHV �FRQGLWLRQV� �~WUH �XQLTXH� �SHUWLQHQW� �P}WKRGRORJLTXHPHQW
DFFHSWDEOH� �FODLU� �GH �PHVXUH �DLV}H� �YDOLG}� �UHSURGXFWLEOH� �VHQVLEOH� �VS}FL®TXH� �}WKLTXH �HW �SHUPHWWUH �GH
FDOFXOHU �OH �QRPEUH �GH �VXMHWV �Q}FHVVDLUHV �SRXU �REWHQLU �GHV �U}VXOWDWV �VWDWLVWLTXHPHQW �VLJQL®FDWLIV�

1RXV�DYRQV�DLQVL�G}YHORSS}�HW�YDOLG}�HQ�FROODERUDWLRQ�DYHF�OD�SODWHIRUPH�35,60(��,+8�$�,&0��,QVWLWXW�GX
&HUYHDX�HW�GH�OD�0RHOOH�}SLQL|UH���GHV�RXWLOV�LQWHUDFWLIV��TXDQWLWDWLIV�SHUPHWWDQW�G DSSU}FLHU�OHV�WURXEOHV�GH
O DWWHQWLRQ�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQH�',�GH�V}Y}ULW}�YDUL}H��4,������PDLV�VRXYHQW��������TXL�Q RQW
SDV�DFTXLV�OH�ODQJDJH�SRXU�FHUWDLQV��OXGLTXHV�SDU�OH�ELDLV�GH�WHVWV�VXU�}FUDQV�WDFWLOHV�SRXU�XQH�U}SRQVH
PDQXHOOH�RX�IDLVDQW�DSSHO�v�O H\H�WUDFNLQJ��RFXORP|WUH��DYHF�PHVXUH�GX�WHPSV�GH�®[DWLRQ�GX�UHJDUG�SRXU
OHV �SDWLHQWV �TXL �RXWUH �O DEVHQFH�GH�ODQJDJH�SU}VHQWHQW �GHV�WURXEOHV �PRWHXUV �TXL �QH�SHUPHWWHQW �SDV
O XWLOLVDWLRQ�GH�OHXUV�PDLQV�

&HV �RXWLOV �SHUPHWWURQW �G }YDOXHU �OHV �FDSDFLW}V �DWWHQWLRQQHOOHV �FKH] �GHV �SDWLHQWV �G}®FLHQWV �LQWHOOHFWXHOV �\
FRPSULV�FHX[�SU}VHQWDQW�XQH�',�V}Y|UH�HW�SRXUURQW�VHUYLU�GH�FULW|UH�G }YDOXDWLRQ�TXDQWLWDWLIV�ORUV�G HVVDLV
WK}UDSHXWLTXHV�HW�G RXWLOV�GH�U}}GXFDWLRQ�FKH]�FHV�SDWLHQWV�

3LlFH�MRLQWH���$EVWUDFW�(9$/',�$VVLVHV�GRF[
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0HULDPH�$EEDVVL

���������(WXGH�GX�SURzO�PROmFXODLUH�GH�OD�v�WKDODVVmPLH�DX�FKX�+$66$1�,,�GH�)HV��D�SURSRV�GH����FDV�

$XWHXUV��

PHULDPH�DEEDVVL������PHULDPH�DEEDVVL������KDQDQH�VD\HO������RXVVDPD�NHWWDQL������PRKDPPHG�DKDNRXG������EDGUHGLQH�HO�PDNK]HQ������VDLG�WUDQLQW
�����LKVVDQH�HO�RWPDQL������6$55$�%(10,/28'������PXVWDSKD�KLGD���������ODLOD�ERXJXHQRXFK���������NDULP�RXOGLP�������

���*}Q}WLTXH�0}GLFDOH�HW�G
RQFRJ}Q}WLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�)|V�0DURF��I|V��0DURF
���*}Q}WLTXH�P}GLFDOH�HW�G
RQFRJ}Q}WLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH���I|V��0DURF
���S}GLDWULH��+RSLWDO�0|UH�(QIDQW��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH��I|V��0DURF
���3}GLDWULH��+�SLWDO�0|UH�(QIDQW��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�)|V�0DURF��I|V��0DURF
���3}GLDWULH��)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��I|V��0DURF
���)DFXOW}�GH�0}GHFLQH�HW�GH�3KDUPDFLH��8QLYHWVLW}�6LGL�0RKDPPHG�%HQDEGHOODK��I|V��0DURF

0RWV�FOHIV�����WKDODVV}PLH��J|QH�+%%��0XWDWLRQV��FRQVHLO�J}Q}WLTXH�

5mVXPm��

/HV�WKDODVV}PLHV�FRQVWLWXHQW�XQ�JURXSH�K}W}URJ|QH�G DQRPDOLHV�PRO}FXODLUHV�TXL�D�HQ�FRPPXQ�XQ�G}IDXW�GH�V\QWK|VH�G XQH�GHV�FKD�QHV�GH
JORELQH� �&HV �DQRPDOLHV �VRQW �v �O RULJLQH �G XQ �G}V}TXLOLEUH �GH �V\QWK|VH �DYHF �DFFXPXODWLRQ �GH �FKD�QHV �QRQ �DSSDUL}HV �UHVSRQVDEOH �GH
G\V}U\WKURSR�|VH��(OOHV�VRQW�v�O RULJLQH�VRLW�G XQH�GLPLQXWLRQ�VRLW�G XQH�DEVHQFH�WRWDOH�GH�V\QWK|VH�GHV�FKD�QHV�GH�JORELQHV��(Q�IRQFWLRQ�GX�W\SH�GHV
FKDLQHV�GH�JORELQH�DWWHLQWHV�RQ�SDUOH�GH���RX���WKDODVV}PLH��(OOHV�IRQW�SDUWLH�GX�JURXSH�GHV�K}PRJORELQRSDWKLHV�TXL�FRPSUHQG�HQWUH�DXWUHV�OD
GU}SDQRF\WRVH�

/D���WKDODVV}PLH�IDLW�SDUWLH�GX�JURXSH�GHV�K}PRJORELQRSDWKLHV��F HVW�O XQH�GHV�PDODGLHV�DXWRVRPLTXHV�U}FHVVLYHV�OHV�SOXV�IU}TXHQWHV�GDQV�OH
PRQGH�HW�SOXV�SDUWLFXOL|UHPHQW�GDQV�OH�EDVVLQ�P}GLWHUUDQ}HQ��$X�0DURF��VHORQ�O 206�����GH�OD�SRSXODWLRQ�VHUDLW�WRXFK}H�SDU�OD���WKDODVV}PLH��1RQ
SULVH�HQ�FKDUJH��HOOH�HQWUDLQH�OH�G}F|V�GHV�PDODGHV�GDQV�O HQIDQFH�

�6XU�OH�SODQ�PRO}FXODLUH��HQYLURQ������GHV�DOO|OHV���WKDODVV}PLTXHV�VRQW�UHSU}VHQW}V�SDU�GHV�PXWDWLRQV�SRQFWXHOOHV�GX�J|QH�+%%��SOXV�GH����
PXWDWLRQV�DOW}UDQW�OHV�GL}UHQWHV�}WDSHV�GH�O
H[SUHVVLRQ�GH�FH�J|QH�RQW�}W}�U}SHUWRUL}HV���

'DQV�FH�FRQWH[WH��QRXV�DYRQV�U}DOLV}�XQH�}WXGH�PRO}FXODLUH�GH�FHWWH�SDWKRORJLH�v�WUDYHUV�O DQDO\VH�GX�J|QH�+%%�FKH]����SDWLHQWV�VXLYLV�HQ�TXDVL�
WRWDOLW}�DX�VHUYLFH�GH�S}GLDWULH�GX�&+8�+$66$1�,,�GH�)|V��FHWWH�}WXGH�J}Q}WLTXH�D�SHUPLV�GH�G}WHUPLQHU�OD�SU}YDOHQFH�HW�OH�VSHFWUH�GHV�PXWDWLRQV
GH�FH�J|QH�GDQV�QRWUH�SRSXODWLRQ��G
}WDEOLU�XQ�SK}QRW\SH�FOLQLTXH�HW�GH�SURSRVHU�XQ�FRQVHLO�J}Q}WLTXH�DG}TXDW�

3LlFH�MRLQWH���$%%$66,�0(5,$0(�DEVWUDFW�+%%�GRF[



0$/$',(6�&$5',29$6&8/$,5(6 0(/$1,(�(<5,(6

���������'RVDJH�DOOmOLTXH�GH�%035��GDQV�OxK\SHUWHQVLRQ�DUWmULHOOH�SXOPRQDLUH�IDPLOLDOH�SDU�UmDUUDQJHPHQW�FKURPRVRPLTXH

$XWHXUV��

0}ODQLH�(<5,(6������%DUEDUD�*,5(5'������6DQGUD�&+$1727�%$67$5$8'������%RULV�.(5(1������$QQH�/(52<������)ORUHQFH�&28/(7������'DYLG�0217$1,
�����0DUF�+80%(57������-HDQ�3LHUUH�6,))52,������)ORUHQW�628%5,(5����

���*}Q}WLTXH��+�SLWDO�3LWL}�6DOS}WUL|UH��3DULV��)UDQFH
�����+�SLWDO�GH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�G
HQIDQWV�$UPDQG�WURXVVHDX��3$5,6��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH���+�SLWDO�3LWL}�6DOS}WUL|UH��3$5,6��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GH�O
K\SHUWHQVLRQ�DUW}ULHOOH�V}Y|UH��+�SLWDO�GH�%LF~WUH��/H�.UHPOLQ�%LF~WUH��)UDQFH

0RWV�FOHIV���+7$3�5HPDQLHPHQW�FKURPRVRPLTXH��%035���0/3$

5mVXPm��

&RQWH[WH �� �/
K\SHUWHQVLRQ �DUW}ULHOOH �SXOPRQDLUH ��+7$3� �HVW �XQH �PDODGLH �UDUH �HW �JUDYH� �G}®QLH �SDU �O
DXJPHQWDWLRQ �GHV �U}VLVWDQFHV �DUW}ULHOOHV
SXOPRQDLUHV��U}VXOWDQW�GH�O REOLW}UDWLRQ�SURJUHVVLYH�GHV�DUW|UHV�SXOPRQDLUHV�GH�SHWLW�FDOLEUH�HW�}YROXDQW�YHUV�O
LQVX°VDQFH�FDUGLDTXH�GURLWH��/H�J|QH
%035���FRGDQW�SRXU�XQ�U}FHSWHXU�GH�W\SH���GH�OD�YRLH�GHV�%RQH�0RUSKRJHQHWLF�3URWHLQV��%03V��HVW�OH�J|QH�PDMHXU�GHV�IRUPHV�K}ULWDEOHV�GH�OD
PDODGLH� �/HV �YDULDQWV �SDWKRJ|QHV �G}FULWV �GDQV �%035� �DJLVVHQW �SDU �XQ �P}FDQLVPH �G KDSOR�LQVX°VDQFH �HW �VRQW �HVVHQWLHOOHPHQW �GHV �PXWDWLRQV
SRQFWXHOOHV��'HV�JUDQGV�U}DUUDQJHPHQWV�FRQGXLVDQW�v�OD�G}O}WLRQ�G XQ�RX�SOXVLHXUV�H[RQV�GX�J|QH�VRQW�}JDOHPHQW�LPSOLTX}V�GDQV�HQYLURQ������GHV
IRUPHV�K}ULWDEOHV�G +7$3�OL}HV�v�%035��

5mVXOWDWV���8QH�G}O}WLRQ�FRPSO|WH��H[RQV���v�����GX�J|QH�%035��D�}W}�PLVH�HQ�}YLGHQFH�FKH]�XQH�SDWLHQWH��FDV�LQGH[�G XQH�IRUPH�IDPLOLDOH
G +7$3� �DLQVL �TXH �FKH] �VD �FRXVLQH �JHUPDLQH �}JDOHPHQW �DWWHLQWH� �SDU �OD �WHFKQLTXH �GH �GRVDJH�J}QLTXH �0XOWLSOH[ �/LJDWLRQ�GHSHQGDQW �3UREH
$PSOL®FDWLRQ��0/3$��3����++7�+3$+�SUREHPL[��05&�+ROODQG���(Q�UHYDQFKH�FHWWH�WHFKQLTXH�Q D�SDV�PLV�HQ�}YLGHQFH�OD�G}O}WLRQ�QL�FKH]�OD�P|UH�QL
FKH] �OD �WDQWH �GX �FDV �LQGH[ �SRXUWDQW �SRUWHXVHV �REOLJDWRLUHV �FDU �FHV �V�XUV �VRQW �WRXWHV �GHX[ �P|UHV �G XQH �®OOH �PDODGH �SRUWHXVH �GH �O DQRPDOLH
J}Q}WLTXH� �'H �SOXV� �XQH �GXSOLFDWLRQ �FRPSO|WH �GX �J|QH �%035� �D �}W} �LGHQWL®}H �SDU �0/3$ �FKH] �GHX[ �LQGLYLGXV �QRQ �PDODGHV �GH �OD �IDPLOOH�
UHVSHFWLYHPHQW�FRXVLQ�HW�RQFOH�GX�FDV�LQGH[��&HV�U}VXOWDWV�RQW�}W}�FRQ®UP}V�SDU�DQDO\VH�FKURPRVRPLTXH�VXU�SXFH�v�$'1��+XPDQ2PQL([SUHVV���
Y���� �,OOXPLQD�� �'HYDQW �OHV �LQFRK}UHQFHV �REVHUY}HV �GDQV �OD �V}JU}JDWLRQ �IDPLOLDOH �GHV �DQRPDOLHV �LGHQWL®}HV� �QRXV �DYRQV �}PLV �O K\SRWK|VH �GH
O H[LVWHQFH�G XQ�U}DUUDQJHPHQW�FKURPRVRPLTXH�GDQV�FHWWH�IDPLOOH��8Q�FRPSO}PHQW�G DQDO\VH�SDU�K\EULGDWLRQ�LQ�VLWX�HQ�¯XRUHVFHQFH��),6+��D�PLV
HQ�}YLGHQFH�FKH]�OD�P|UH�HW�OD�WDQWH��SRUWHXVHV�REOLJDWRLUHV�SRXU�OHVTXHOOHV�DXFXQH�DQRPDOLH�Q DYDLW��}W}�G}WHFW}H�HQ�0/3$��v�OD�IRLV�OD�G}O}WLRQ�GH
OD�U}JLRQ��T�����LQFOXDQW�OH�J|QH�%035��HW�O LQVHUWLRQ�GH�FHWWH�P~PH�U}JLRQ�GDQV�OH�EUDV�FRXUW�GX�FKURPRVRPH���FRQGXLVDQW�v�XQ�UHPDQLHPHQW
}TXLOLEU}��'DQV�FHWWH�IDPLOOH��VHXOV�OHV�SDWLHQWV�SRUWHXUV�GH�OD�G}O}WLRQ�FRPSO|WH�GX�J|QH�%035��SU}VHQWHQW�XQ�SK}QRW\SH�G +7$3���OHV�LQGLYLGXV
SRUWHXUV�GX�UHPDQLHPHQW�}TXLOLEU}�RX�GH�OD�GXSOLFDWLRQ�GH�%035��VRQW�LQGHPQHV�GH�OD�SDWKRORJLH���

&RQFOXVLRQ���1RXV�DYRQV�PLV�HQ�}YLGHQFH�XQ�UHPDQLHPHQW�}TXLOLEU}�LPSOLTXDQW�GHX[�FKURPRVRPHV�GLVWLQFWV�H[SOLTXDQW�OD�WUDQVPLVVLRQ�GH�ID{RQ
LQG}SHQGDQWH�VRLW�G XQH�GXSOLFDWLRQ�VRLW�G XQH�G}O}WLRQ�GX�J|QH�%035��GDQV�XQH�IRUPH�IDPLOLDOH�G K\SHUWHQVLRQ�DUW}ULHOOH�SXOPRQDLUH�K}U}GLWDLUH�
&HV �UHPDQLHPHQWV �}TXLOLEU}V �SHXYHQW �RFFDVLRQQHU �GHV �GL°FXOW}V �G LQWHUSU}WDWLRQ �GHV �U}VXOWDWV �REWHQXV �SDU �TXDQWL®FDWLRQ �J}QLTXH �WHOOH �TXH �OD
0/3$��&HV�U}VXOWDWV�LOOXVWUHQW�OD�FRPSO}PHQWDULW}�GHV�DQDO\VHV�GH�ELRORJLH�PRO}FXODLUH�HW�GH�F\WRJ}Q}WLTXH�SRXU�}OXFLGHU�OHV�DQRPDOLHV�J}Q}WLTXHV
FRPSOH[HV�
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���������0*/85���XQ�QRXYHDX�JlQH�GH�UmFHSWHXU�GX�JOXWDPDWH�LPSOLTXm�GDQV�OHV�HQFmSKDORSDWKLHV�mSLOHSWLTXHV�"

$XWHXUV��

&}FLOH�0,*121�5$9,;������0DUZD�%(1�-',/$���������/DXUHQW�9,//$5'���������&KDKQH]�75,.,���������6LKHP�%(1�1&,5���������)DWPD�.$00281�������

�����$L[�0DUVHLOOH�8QLY��,16(50��00*��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH
�������/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�)RQFWLRQQHOOH��)DFXOW}�GH�VFLHQFH�GH�6ID[��7XQLVLH��6)$;��7XQLVLH
�������8QLW}�GH�5HFKHUFKH�1HXURS}GLDWULTXH��85��(6������8QLYHUVLW}�+HGL�&KDNHU�GH�6ID[��7XQLVLH��6)$;��7XQLVLH
���'}SDUWHPHQW�GH�*}Q}WLTXH�0}GLFDOH��+�SLWDO�GH�OD�7LPRQH��$3�+0��0DUVHLOOH��)UDQFH��0DUVHLOOH��)UDQFH
�������'}SDUWHPHQW�GH�1HXURORJLH�,QIDQWLOH��8QLYHUVLW}�+HGL�&KDNHU�GH�6ID[��7XQLVLH��6)$;��7XQLVLH
�������8QLW}�GH�5HFKHUFKH�1HXURS}GLDWULTXH��85��(6������8QLYHUVLW}�+HGL�&KDNHU�GH�6ID[��7XQLVLH��6ID[��7XQLVLH
�������'}SDUWHPHQW�GH�1HXURORJLH�,QIDQWLOH��8QLYHUVLW}�+HGL�&KDNHU�GH�6ID[��7XQLVLH��6ID[��7XQLVLH

0RWV�FOHIV���(QF}SKDORSDWKLHV�}SLOHSWLTXHV�SU}FRFHV��JOXWDPDWH��*50�

5mVXPm��

/HV �HQF}SKDORSDWKLHV �}SLOHSWLTXHV �SU}FRFHV ��((3� �VH �PDQLIHVWHQW �SDU �XQ �UHWDUG �GH �G}YHORSSHPHQW� �XQH �G}®FLHQFH �LQWHOOHFWXHOOH� �XQ
}OHFWURHQF}SKDORJUDPPH ��((*� �DQRUPDO �HW �XQH �}SLOHSVLH�

&HV�GHUQL|UHV�DQQ}HV��OHV�DQDO\VHV�GH�V}TXHQ{DJH�KDXW�G}ELW�RQW�SHUPLV�G LGHQWL®HU�GH�QRPEUHX[�QRXYHDX[�J|QHV�DVVRFL}V�DX[�((3��3DUPL�HX[�VH
WURXYH�XQ�JURXSH�GH�J|QHV�FRGDQW�SRXU�GHV�VRXV�XQLW}V�GHV�U}FHSWHXUV�LRQRWURSLTXHV�GX�JOXWDPDWH�H[SULP}HV�DX�QLYHDX�GH�OD�V\QDSVH��*5,1��
*5,1�$��*5,1�%����%LHQ�TXH�OHV�U}FHSWHXUV�P}WDERWURSLTXHV�GX�JOXWDPDWH��*50��VRLHQW�}JDOHPHQW�LPSOLTX}V�GDQV�OD�WUDQVPLVVLRQ�V\QDSWLTXH�
DXFXQ�YDULDQW�UHVSRQVDEOH�G ((3�Q D�MXVTX DORUV�}W}�LGHQWL®}�GDQV�FHWWH�IDPLOOH�GH�J|QHV�

1RXV�G}FULYRQV�XQ�YDULDQW�IDX[�VHQV�KRPR]\JRWH�GX�J|QH�*50����F�����*�!�$��10B��������S��*O\���$UJ���+J���FKU������������GDQV�XQH�IDPLOOH
WXQLVLHQQH�FRQVDQJXLQH�GRQW�SOXVLHXUV�PHPEUHV�SU}VHQWHQW�XQH�((3��/HV�SDWLHQWV�SRUWHXUV�GX�YDULDQW�v�O }WDW�KRPR]\JRWH�SU}VHQWHQW�WRXV�XQH
G}®FLHQFH�LQWHOOHFWXHOOH�V}Y|UH��GHV�WURXEOHV�DXWLVWLTXHV��XQH�G\VPRUSKLH�IDFLDOH�HW�XQH�}SLOHSVLH�GRQW�O xJH�G DSSDULWLRQ�YDULH�HQWUH���PRLV�HW���DQV�

$X �QLYHDX �SURW}LTXH� �QRWUH �YDULDQW �DHFWH �OH �GRPDLQH �H[WUD�FHOOXODLUH �9)7' ��9HQXV �)O\7UDS �'RPDLQ� �GH �®[DWLRQ �GX �JOXWDPDWH� �'HV �DQDO\VHV
ELRLQIRUPDWLTXHV�HHFWX}HV�VXU�OD�VWUXFWXUH�WULGLPHQVLRQQHOOH�GH�OD�SURW}LQH��5DSWRU;��PRQWUHQW�GHV�GL}UHQFHV�DUFKLWHFWXUDOHV�HQWUH�OD�SURW}LQH
VDXYDJH�HW�OD�SURW}LQH�PXW}H�TXL�SRXUUDLHQW�SHUWXUEHU�WUDQVPLVVLRQ�V\QDSWLTXH�

�/H�J|QH�*50��HVW�XQ�DFWHXU�LPSRUWDQW�GH�OD�U}JXODWLRQ�GH�O H[FLWDELOLW}�QHXURQDOH�GDQV�OH�V\VW|PH�QHUYHX[�FHQWUDO��/HV�YDULDQWV�GX�J|QH�*50�
MXVTX DORUV�LGHQWL®}V�RQW�}W}�DVVRFL}V�v�GHV�WURXEOHV�QHXUR�G}YHORSSHPHQWDX[�DYHF�RX�VDQV�}SLOHSVLH��&KDUQJ�HW�DO�������5HXWHU�HW�DO��������0DLV
QRWUH�}WXGH��DLQVL�TXH�O REVHUYDWLRQ�G XQH�K\SHUVHQVLELOLW}�v�O LQGXFWLRQ�SKDUPDFRORJLTXH�GHV�FULVHV�G }SLOHSVLH�G XQ�PRG|OH�PXULQ�.2�SRXU�OH�J|QH
P*OXU���RUWKRORJXH�GH�*50���6DQVLJ�HW�DO��������VXJJ|UHQW�TXH�*50��SRXUUDLW�~WUH�XQ�QRXYHDX�J|QH�G ((3�
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&DPLOOH�/RXYULHU

���������0DODGLHV�DXWR�LQ{DPPDWRLUHV�DVVRFLmHV�h�1/53����FDUDFWmULVWLTXHV�SKmQRW\SLTXHV�HW�PROmFXODLUHV�GHV�PXWDWLRQV
JHUPLQDOHV�SDU�UDSSRUW�DX[�PXWDWLRQV�VRPDWLTXHV�HQ�PRVDqTXH

$XWHXUV��

&DPLOOH�/RXYULHU���������(PDQ�$VVUDZL������(OPD�(O�.KRXUL������,VDEHOOH�0HONL������%UXQR�&RSLQ������(PPDQXHOOH�%RXUUDW������1R}PLH�/DFKDXPH�����
%}UHQJ|UH�&DGRU�5RXVVHDX������3KLOLSSH�'XTXHVQR\������:LOOLDP�3LWHUERWK������)DZD]�$ZD]������&ODLUH�-XPHDX������0DULH�/HJHQGUH������*LOOHV�*UDWHDX
��������6RSKLH�*HRUJLQ�/DYLDOOH���������6RQLD�$WKLQD�.DUDELQD������6HUJH�$PVHOHP���������,ULQD�*LXUJHD�������

���6RUERQQH�8QLYHUVLW}V��8056B����,QVHUP�803&�8QLY�3DULV�����'+8�,�%��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���8�)��GH�*}Q}WLTXH�PRO}FXODLUH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV���'+8�,�%��+�SLWDO�7URXVVHDX��3DULV��)UDQFH
���6RUERQQH�8QLYHUVLW}��,16(50�8056B�����+�SLWDO�7URXVVHDX��3DULV��3DULV��)UDQFH
���6HUYLFH�GH�3}GLDWULH�J}Q}UDOH��PDODGLHV�LQIHFWLHXVHV�HW�P}GHFLQGH�LQWHUQH�S}GLDWULTXH��+�SLWDO�5REHUW�'HEU}��3DULV��3DULV��)UDQFH
���6HUYLFH�GH�0}GHFLQH�LQWHUQH��&+8�3RQWFKDLOORX��5HQQHV��3DULV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GH�OD�®|YUH�P}GLWHUUDQ}HQQH�IDPLOLDOH��'+8�,�%��6HUYLFH�GH�P}GHFLQH�LQWHUQH��$VVLVWDQFH�3XEOLTXH�+�SLWDX[�GH�3DULV��
+�SLWDO�7HQRQ��3DULV��)UDQFH

0RWV�FOHIV���0DODGLHV�DXWR�LQ¯DPPDWRLUHV��1/53���PRVD�TXHV

5mVXPm��

1/53��$,'V ��1/53��DVVRFLDWHG�$XWR�,QoDPPDWRU\ �'LVHDVHV� �VRQW �GHV �PDODGLHV �HQ�UHODWLRQ�DYHF�GHV �PXWDWLRQV �GX�J|QH �1/53� �TXL �FRGH�SRXU �XQ
FRPSRVDQW �HVVHQWLHO �GH �O LQ¯DPPDVRPH �1/53�� �}O}PHQW �FO} �GH �O LPPXQLW} �LQQ}H� �/HV �1/53��$,'V �V H[SULPHQW �VHORQ �XQ �PRGH �DXWRVRPLTXH
GRPLQDQW�HW�FRPSUHQQHQW�SOXVLHXUV�HQWLW}V�FOLQLTXHV�GLVWLQFWHV�GH�V}Y}ULW}�FURLVVDQWH���L��O XUWLFDLUH�IDPLOLDOH�DX�IURLG��LL��OH�V\QGURPH�GH�0XFNOH
:HOOV�DVVRFLDQW�QRWDPPHQW�XQH�XUWLFDLUH��XQH�VXUGLW}�QHXURVHQVRULHOOH�DYHF�XQ�ULVTXH�G DP\ORVH�VHFRQGDLUH��HW�LLL��OH�V\QGURPH�&,1&$��&KURQLF
,QIDQWLOH�1HXURORJLF��&XWDQHRXV��$UWLFXODU�V\QGURPH��v�G}EXW�Q}RQDWDO��TXL�DVVRFLH�GHV�VLJQHV�FXWDQ}V��DUWLFXODLUHV�HW�QHXURORJLTXHV�G }YROXWLRQ
FKURQLTXH��&HV�GHUQL|UHV�DQQ}HV��XQH�FLQTXDQWDLQH�GH�SDWLHQWV�SU}VHQWDQW�GHV�PXWDWLRQV�VRPDWLTXHV�HQ�PRVD�TXH�RQW�}W}�UDSSRUW}V�GDQV�OD
OLWW}UDWXUH��}ODUJLVVDQW�OH�VSHFWUH�FOLQLTXH�GHV�1/53��$,'V�

$®Q�GH�FDUDFW}ULVHU�OHV�PXWDWLRQV�LGHQWL®}HV�v�O }WDW�GH�PRVD�TXH�HW�GH�OHV�FRPSDUHU�DYHF�OHV�PXWDWLRQV�UDSSRUW}HV�v�O }WDW�JHUPLQDO��QRXV�DYRQV
U}LQWHUSU}W}�WRXWHV�OHV�PXWDWLRQV�UDSSRUW}HV�FKH]�GHV�SDWLHQWV�SU}VHQWDQW�XQ�SK}QRW\SH�1/53��$,'��1RXV�DYRQV�}JDOHPHQW�U}DOLV}�XQH�}WXGH
DSSURIRQGLH�GH�WURLV�QRXYHDX[�SDWLHQWV�SU}VHQWDQW�XQH�PXWDWLRQ�VRPDWLTXH�HQ�PRVD�TXH�

8Q�V}TXHQ{DJH�SURIRQG�SDU�1*6�HW�GHV�}WXGHV�IRQFWLRQQHOOHV�GH�O DFWLYDWLRQ�GH�O LQ¯DPPDVRPH�1/53��RQW�}W}�U}DOLV}V�SRXU�LGHQWL®HU�OD�PXWDWLRQ
FDXVDOH�FKH]�WURLV�SDWLHQWV��/D�SDWKRJ}QLFLW}�GH�WRXWHV�OHV�PXWDWLRQV�UDSSRUW}HV�GDQV�OD�OLWW}UDWXUH�D�}W}�}YDOX}H�VHORQ�OHV�UHFRPPDQGDWLRQV
LQWHUQDWLRQDOHV�HW�HQ�IRQFWLRQ�GH�OHXU�ORFDOLVDWLRQ�VXU�OD�VWUXFWXUH��'�GH�OD�SURW}LQH�����PXWDWLRQV�GH�1/53��LGHQWL®}HV�FKH]�����SDWLHQWV��

1RXV�DYRQV�LGHQWL®}�FKH]�WURLV�SDWLHQWV��GHV�PXWDWLRQV�HQ�PRVD�TXH�LPSDFWDQW�OH�P~PH�DFLGH�DPLQ}��*OX������&H�U}VLGX�DSSDUWLHQW�v�XQ�GHV�GHX[
SRLQWV�FKDXGV�GH�PXWDWLRQ�HQ�PRVD�TXH��'H�ID{RQ�UHPDUTXDEOH��VXU�OD�VWUXFWXUH�SURW}LTXH�HQ��'��FHV�GHX[�SRLQWV�FKDXGV�VRQW�ORFDOLV}V�IDFH�v�IDFH
DX�F�XU�GX�GRPDLQH�$73DVH�GH�1/53���/HV�PXWDWLRQV�ORFDOLV}HV�DX�QLYHDX�GH�FHV�GHX[�SRLQWV�FKDXGV�UHSU}VHQWDLHQW���������������GHV�SDWLHQWV
SU}VHQWDQW�XQH�PXWDWLRQ�HQ�PRVD�TXH�DORUV�TX HOOHV�UHSU}VHQWDLHQW�VHXOHPHQW����������������GHV�SDWLHQWV�SRUWHXUV�GH�PXWDWLRQV�JHUPLQDOHV�
6HXOHPHQW������PXWDWLRQV�}WDLHQW�UDSSRUW}HV�v�OD�IRLV�v�O }WDW�JHUPLQDO�HW�GH�PRVD�TXH��HW�WRXWHV�FHV�PXWDWLRQV�JHUPLQDOHV�}WDLHQW�DVVRFL}HV�v�GHV
SK}QRW\SHV�V}Y|UHV��,QYHUVHPHQW��DXFXQH�GHV���PXWDWLRQV�JHUPLQDOHV�OHV�SOXV�IU}TXHQWHV�Q D�}W}�LGHQWL®}H�HQ�PRVD�TXH�FKH]�GHV�SDWLHQWV�1/53��
$,'V�

(Q �FRQFOXVLRQ� �FHV �U}VXOWDWV �VXJJ|UHQW �TXH �OHV �PXWDWLRQV �LGHQWL®}HV �XQLTXHPHQW �HQ �PRVD�TXH �SRXUUDLHQW �~WUH �LQFRPSDWLEOHV �DYHF �OD �YLH �v �O }WDW
JHUPLQDO��WDQGLV�TXH�OHV�PXWDWLRQV�UHWURXY}HV�XQLTXHPHQW�v�O }WDW�JHUPLQDO�SRXUUDLHQW�~WUH�DV\PSWRPDWLTXHV�v�O }WDW�GH�PRVD�TXH��/H�VWDWXW
JHUPLQDO�RX�PRVD�TXH�GH�OD�PXWDWLRQ�DLQVL�TXH�VD�ORFDOLVDWLRQ�SURW}LTXH�G}WHUPLQHQW�OD�V}Y}ULW}�SK}QRW\SLTXH�GHV�SDWLHQWV�1/53��$,'V�

3LlFH�MRLQWH���/RXYULHU�HW�DO�0RVDLTXHV�1/53��GRF[
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0DWKLOGH�38-$/7(

���������0RQRVRPLH�;�HQ�PRVDLTXH�IDLEOH���TXHO�VHXLO�GH�VLJQLzFDWLYLWm�"

$XWHXUV��

0DWKLOGH�38-$/7(������6DUD�&267$17,1,������*LOOHV�025,1������)ORUHQFH�-2%,&������+HQUL�&23,1������*XLOODXPH�-('5$6=$.������1R}PLH�&(/721����

���/DERUDWRLUH�GH�*}Q}WLTXH�&RQVWLWXWLRQQHOOH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���*}Q}WLTXH�0}GLFDOH��&+8�$PLHQV�3LFDUGLH��$PLHQV��)UDQFH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH�&RQVWLWXWLRQQHOOH��&+58�7RXUV��7RXUV��)UDQFH

0RWV�FOHIV���PRQRVRPLH�;��PRVD�TXH��,23��),6+��YDOHXUV�VHXLOV��DQHXSOR�GLH

5mVXPm��

/ ,QVX°VDQFH �2YDULHQQH �3U}FRFH ��,23� �HVW �XQH �FDXVH �U}FXUUHQWH �G LQIHUWLOLW} �I}PLQLQH� �/H �ELODQ �}WLRORJLTXH �J}Q}WLTXH �GH �SUHPL|UH �LQWHQWLRQ
FRPSUHQG �OD �UHFKHUFKH �G XQH �PRQRVRPLH �; �TXL �SHXW �~WUH �HQ �PRVD�TXH �IDLEOH �GDQV �OH �VDQJ�

/H�GLDJQRVWLF�®DEOH�G XQH�PRQRVRPLH�;�HQ�PRVD�TXH�HVW�LPSRUWDQW�FDU�LO�HQWUDLQH�XQH�SULVH�HQ�FKDUJH�VS}FLDOLV}H��VXLYL�FDUGLRORJLTXH��GLDJQRVWLF
SU}QDWDO�� �&H �GLDJQRVWLF �SU}VHQWH �FHSHQGDQW �GHV �GL°FXOW}V ��SHUWH �SK\VLRORJLTXH �GH �O ; �OL}H �v �O xJH� �ELDLV �GH �FXOWXUH� �OLPLWH �GH �G}WHFWLRQ �G XQH
DQRPDOLH�HQ�),6+��FRPSOLTXDQW�OH�FKRL[�GX�VHXLO�SRXU�FRQVLG}UHU�XQH�PRQRVRPLH�;�HQ�PRVD�TXH�IDLEOH�FOLQLTXHPHQW�VLJQL®FDWLYH��/ }WDEOLVVHPHQW
GH�FH�VHXLO�HVW�HVVHQWLHO�SRXU�}YLWHU�OHV�IDX[�Q}JDWLIV�HW�IDX[�SRVLWLIV��$FWXHOOHPHQW�GDQV�QRWUH�FHQWUH��LO�HVW�®[}�v����GH�FHOOXOHV�PRQRVRPLTXHV�TXHO
TXH�VRLW�O xJH�GHV�SDWLHQWHV�

1RXV�DYRQV�VRXKDLW}�}YDOXHU�OD�SHUWLQHQFH�GH�FH�VHXLO�DSSOLTX}�GDQV�QRWUH�ODERUDWRLUH��3RXU�FHOD��QRXV�DYRQV�UHFUXW}�����IHPPHV�GH����v����DQV�
IHUWLOHV�RX�SU}VXP}HV�IHUWLOHV�SRXU�U}DOLVHU�GHV�),6+�VS}FL®TXHV�GX�FHQWURP|UH�GX�FKURPRVRPH�;��VRQGH�0HWDV\VWHPV��VXU�QR\DX[�LQWHUSKDVLTXHV
QRQ�FXOWLY}V��/HV�U}VXOWDWV�RQW�}W}�DQDO\V}V�SDU�WUDQFKH�G xJH�GH���DQV����FODVVHV�G xJH���$X�WRWDO���������QR\DX[�RQW�}W}�DQDO\V}V�DYHF�XQ
DQDO\VHXU�DXWRPDWLTXH�G LPDJHV��0HWDV\VWHPV��

/H�WDX[�GH�PRQRVRPLH�;�SK\VLRORJLTXH�YDULH�VLJQL®FDWLYHPHQW�HQWUH����HW����DQV��������v��������S����������/ DSSOLFDWLRQ�GH�OD�ORL�ELQRPLDOH�D
PRQWU}�TXH�OH�VHXLO�GH�VLJQL®FDWLYLW}�DYDQW�O xJH�GH����DQV�HVW�LQI}ULHXU�DX�VHXLO�GHV�����(Q�HHW��SRXU�����QR\DX[�DQDO\V}V��FH�VHXLO�D�}W}�}WDEOL�v
�����HQWUH����HW����DQV��v����HQWUH����HW����DQV�HW�v������HQWUH����HW����DQV��/H�VHXLO�GH�VLJQL®FDWLYLW}�XWLOLV}�HQ�URXWLQH�QH�SDUD�W�GRQF�SDV�DGDSW}
FKH]�OHV�IHPPHV�GH�PRLQV�GH����DQV�HW�SRXUUDLW�HQWUD�QHU�XQ�ULVTXH�PRUELGH�SRXU�OHV�SDWLHQWHV�QRQ�GLDJQRVWLTX}HV��&HWWH�}WXGH�PRQWUH�TXH�OH�VHXLO
GH �VLJQL®FDWLYLW} �GH �OD �PRQRVRPLH �; �HQ �PRVD�TXH �IDLEOH �SHXW �~WUH �DGDSW} �v �O xJH �GHV �IHPPHV� �8Q �VXLYL �FOLQLTXH �GHV �IHPPHV �SU}VHQWDQW �XQH
PRQRVRPLH�;�HQ�PRVD�TXH�IDLEOH�SHUPHWWUDLW�GH�SU}FLVHU�OD�SHUWLQHQFH�GH�FHV�VHXLOV�

3LlFH�MRLQWH���5}VXP}�PRQRVRPLH�;�GRF[
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���������6XLYL�GHV�IHPPHV�SRUWHXVHV�GxXQH�PXWDWLRQ�GX�JlQH�%5&$��RX�%5&$��GDQV�OH�JURXSH�3+$5(�*5$1'�28(67���IRFXV�VXU
OHV�,50�FODVVmHV�$&5�

$XWHXUV��

&KDUORWWH�+8(7������/RXLVH�&5,9(//,������3KLOLSSH�'(1,=($8������$ODLQ�/257+2/$5<������2OLYLHU�,1*67(5������0DULH�(PPDQXHOOH�025,1�0(6&+,1�����
&DSXFLQH�'(/1$77(������3DXO�*(67$������6}YHULQH�$8'(%(57������0DUF�3/$1(6������(GRXDUG�&277(5($8������,VDEHOOH�0257(028648(������)ORUHQFH
'(085*(5�������%ULJLWWH�GH�.259,1�������,VDEHOOH�'2875,$8;�'8028/,1�������&DUROLQH�$%$',(����

���3KDUH�*UDQG�2XHVW��&HQWUH�(XJ|QH�0DUTXLV��5(11(6��)UDQFH
���8QLW}�G
2QFRJ}Q}WLTXH��&HQWUH�(XJ|QH�0DUTXLV��5(11(6��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�FOLQLTXH��&+8��5(11(6��)UDQFH
���6HUYLFH�G
2QFRORJLH�0}GLFDOH��*URXSH�&RQ¯XHQW��1$17(6��)UDQFH
���8QLW}�G
2QFRJ}Q}WLTXH��,QVWLWXW�GH�&DQF}URORJLH�GH�O
2XHVW��$1*(56��)UDQFH
���8QLW}�G
2QFRJ}Q}WLTXH��,QVWLWXW�GH�&DQF}URORJLH�GH�O
2XHVW��6$,17�+(5%/$,1��)UDQFH
���6HUYLFH�G
2QFRORJLH��&+��1,257��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8��%5(67��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��&+8��72856��)UDQFH
����6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+��9$11(6��)UDQFH
����6HUYLFH�G
,PDJHULH�0}GLFDOH��&HQWUH�(XJ|QH�0DUTXLV��5(11(6��)UDQFH
����'}SDUWHPHQW�GH�UDGLRORJLH��,QVWLWXW�GH�&DQF}URORJLH�GH�O
2XHVW��6$,17�+(5%/$,1��)UDQFH

0RWV�FOHIV���VXUYHLOODQFH��%5&$���%5&$���,50�PDPPDLUH

5mVXPm��

/H�JURXSH�3KDUH�*UDQG�2XHVW��3*2���®QDQF}�SDU�O ,1&D�GHSXLV�������H[S}ULHQFH�SLORWH��HW�S}UHQQLV}�HQ�������G}SORLHPHQW�QDWLRQDO���UHJURXSH��
}TXLSHV�G RQFRJ}Q}WLTXH����U}JLRQV�%UHWDJQH��&HQWUH��3D\V�GH�OD�/RLUH��3RLWRX�&KDUHQWHV��HW�XQH�}TXLSH�GH�FRRUGLQDWLRQ�LQWHU�U}JLRQDOH��6RQ�REMHFWLI
HVW�GH�FRRUGRQQHU�HW�DP}OLRUHU�OD�SULVH�HQ�FKDUJH�PXOWLGLVFLSOLQDLUH�GHV�SHUVRQQHV�D\DQW�XQH�SU}GLVSRVLWLRQ�J}Q}WLTXH�DX�FDQFHU�GX�VHLQ�HW�RX�GHV
RYDLUHV�RX�DX[�FDQFHUV�GLJHVWLIV�

$SU|V�UHFXHLO �G XQ�FRQVHQWHPHQW�}FULW� �XQ�SURJUDPPH�SHUVRQQDOLV}�GH�VXLYL��336��HVW�YDOLG}�SDU�O RQFRJ}Q}WLFLHQ��8Q�V\VW|PH�G LQIRUPDWLRQ
�9RR]DQRR�(SLFRQFHSW� �G}FODU}�DXSU|V�GH�OD �&1,/�SHUPHW�XQ�UDSSHO �GHV�UHQGH]�YRXV�G H[DPHQV�GH�VXLYL �SURJUDPP}V�VHORQ�OD �S}ULRGLFLW} �G}®QLH
GDQV�OH�336�HW�GHV�UHODQFHV��$X������������������IHPPHV�RQW�XQ�GRVVLHU�FRPSOHW�DYHF�336�YDOLG}�HW�SU}VHQWHQW�XQH�PXWDWLRQ�FRQVWLWXWLRQQHOOH�GX
J|QH�%5&$���������%5&$���������/HXU�VXLYL�PDPPDLUH�UHSRVH�VXU�OD�U}DOLVDWLRQ�G XQH�,50��PDPPRJUDSKLH�����}FKRJUDSKLH�DQQXHOOHV�v�SDUWLU�GH���
DQV��UHFRPPDQGDWLRQV�,1&D��������1RXV�UDSSRUWRQV�OHV�GRQQ}HV�GX�VXLYL �SRXU�OHTXHO�XQH�,50�PDPPDLUH�D�}W}�FODVV}H�$&5��GH�OD�FODVVL®FDWLRQ
%,5$'6 �FRUUHVSRQGDQW �v �XQ �V\VW|PH �GH �FRWDWLRQ �GHV �LPDJHV �PDPPDLUHV �G}®QL �SDU �O $PHULFDQ �&ROOHJH �RI �5DGLRORJ\ ��$&5� �VHORQ �OHXU �YDOHXU
SU}GLFWLYH�SRVLWLYH��933��GH�FDQFHU��/ $&5��FRUUHVSRQG�v�GHV�LPDJHV�GRQW�OD�933�GH�PDOLJQLW}�HVW�LQI}ULHXUH�v����

/H�QRPEUH�PR\HQ�G DQQ}HV�GH�VXLYL�}WDLW�GH����������/ xJH�PR\HQ�v�OD�U}DOLVDWLRQ�G ,50�$&5��}WDLW�GH����DQV���������SRXU�%5&$������DQV��������
SRXU�%5&$���3DUPL�OHV�IHPPHV�VXLYLHV�UHVSHFWLYHPHQW�SRXU�PXWDWLRQ�%5&$��HW�%5&$����������������HW��������������RQW�HX�DX�PRLQV�XQH�,50
FODVV}H�$&5���FRUUHVSRQGDQW�UHVSHFWLYHPHQW�v��������������HW���������������GH�O HQVHPEOH�GHV�,50��/ $&5�}WDLW�QRQ�UHQVHLJQ}�GDQV����GHV�FDV
������������8QH�GRXEOH�OHFWXUH�D�}W}�HHFWX}H�FKH]�����GHV�IHPPHV��8Q�G}ODL�VXS}ULHXU�v���PRLV�HQWUH�,50�HW�PDPPRJUDSKLH�FRQFHUQDLW����GHV
IHPPHV��/ ,50�D�}W}�U}DOLV}H�DSU|V�OD�PDPPRJUDSKLH�GDQV����GHV�FDV��8QH�V\QWK|VH�,50�PDPPRJUDSKLH�H[LVWDLW�GDQV�����GHV�FDV��9LQJW
ELRSVLHV ������ �RQW �}W} �U}DOLV}HV �FKH] �OHV �IHPPHV �%5&$� �U}DOLVDQW �OH �GLDJQRVWLF �GH �� �FDV �GH �FDQFHUV ��� �FDUFLQRPHV �FDQDODLUHV �LQ®OWUDQWV �HW ��
FDUFLQRPHV�FDQDODLUHV�LQ�VLWX���'L[�KXLW�ELRSVLHV�������RQW�}W}�U}DOLV}HV�FKH]�OHV�IHPPHV�%5&$��U}DOLVDQW�OH�GLDJQRVWLF�GH���FDV�GH�FDQFHUV���
FDUFLQRPHV�LQ®OWUDQWV��GRQW���OREXODLUH��HW���FDUFLQRPHV�FDQDODLUHV�LQ�VLWX���/H�G}ODL�PR\HQ�HQWUH�O ,50�$&5��HW�OH�GLDJQRVWLF�}WDLW�GH���PRLV��7URLV
GHV���IHPPHV�%5&$��DWWHLQWHV�GH�FDUFLQRPH�LQ®OWUDQW�DYDLHQW�XQ�DQW}F}GHQW�SHUVRQQHO�GH�FDQFHU�HW�RQW�U}DOLV}�XQH�PDVWHFWRPLH�ELODW}UDOH�

3HX�GH�GRQQ}HV�H[LVWHQW�VXU�OH�VXLYL�G XQH�,50�PDPPDLUH�$&5��FKH]�GHV�IHPPHV�SRUWHXVHV�GH�PXWDWLRQ�%5&$��1RV�U}VXOWDWV�IRXUQLVVHQW�GHV
LQIRUPDWLRQV�VXU�OD�933�SRXU�GHV�W\SHV�VS}FL®TXHV�GH�O}VLRQV�FH�TXL�FRQVWLWXH�SRXU�OHV�UDGLRORJXHV�XQ�HQMHX�LPSRUWDQW�SRXU�OH�VXLYL�GH�FHV�IHPPHV�v
WU|V�KDXW�ULVTXH�PDPPDLUH�
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���������$SSRUW�GH�OD�&*+�DUUD\�HQ�GLDJQRVWLF�SUmQDWDO�GHYDQW�OD�PLVH�HQ�mYLGHQFH�GxXQH�PDOIRUPDWLRQ�GX�FRUSV�FDOOHX[��(WXGH
UmWURVSHFWLYH�PXOWLFHQWULTXH�GxXQH�VmULH�IUDQkDLVH�GH�����IsWXV�

$XWHXUV��

&KDUORWWH�&DLOOH������-HDQ�0DULH�5DYHO������OHLOD�JXHVK������)UDQ{RLVH�'HYLOODUG������$QGUHHD�$SHWUHL������6HYHULQH�$XGHEHUW�%HOODQJHU������&ODLUH
%HQHWHDX������*XLOODXPH�%HQRLVW������&HOLQH�%RQQHW������/DXUHQFH�%RXUJXLJQRQ������0DULH�7K}U|VH�&KHYH������)UHGHULF�&RDWOHYHQ������1DWKDOLH�'RXHW�
*XLOEHUW������$JQHV�*XLFKHW�������&ODUD�+RXGD\HU�������*HQHYLHYH�/HIRUW������%UXQR�/HKHXS������0RQD�0DVVRXG�������6\OYLH�2GHQW�������0DWKLOGH
3DFDXOW������3HUULQH�3HQQDPHQ�������(VWHOOH�3HUGULROOH������0DWKLOGH�5HQDXG������&ODXGH�)HUHF������ODHWLWLD�ODPEHUW������$QQH�KHOHQH�6DOLRX�����

���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�1DQWHV��1DQWHV��)UDQFH
���'HSDUWHPHQW�GH�J}Q}WLTXH�HW�GH�OD�SURFU}DWLRQ��&+58�GH�*UHQREOH��*UHQREOH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�%UHVW��%UHVW��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�&DHQ��&DHQ��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�1DQF\��1DQF\��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+�/H�0DQV��/H�0DQV��)UDQFH
���6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�$QJHUV��$QJHUV��)UDQFH
����6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%URQ��/\RQ��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�5HQQHV��5HQQHV��)UDQFH
����6HUYLFH�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�%RUGHDX[��%RUGHDX[��)UDQFH
����6HUYLFH�GH�*\QHFRORJLH�2EVWHWULTXH��&+58�GH�%UHVW��%UHVW��)UDQFH

0RWV�FOHIV���&&0��DUUD\�&*+��SUHQDWDO��DQWHQDWDO�GLDJQRVLV

5mVXPm��

$EVWUDFW
2EMHFWLYH���&DOORXV�FDOORVXP�PDOIRUPDWLRQ��&&0��LV�WKH�PRVW�FRPPRQ�EUDLQ�DEQRUPDOLW\�IRXQG�LQ�DQWHQDWDO�GLDJQRVLV�DQG�LW�LV�GL°FXOW�WR�SUHGLFW�LWV
QHXURORJLFDO�SURJQRVLV��7KH�DLP�RI�WKLV�VWXG\�LV�WR�HYDOXDWH�WKH�SHUIRUPDQFH�RI�DUUD\�FRPSDUDWLYH�JHQRPLF�K\EULGL]DWLRQ��D&*+��SUHQDWDO�GLDJQRVLV
LQ�FRUSXV�FDOORVXP�PDOIRUPDWLRQV��

0HWKRGV��,Q�WKLV�)UHQFK�PXOWLFHQWHU�UHWURVSHFWLYH�VWXG\������IHWXVHV�ZLWK�FRUSXV�FDOORVXP�PDOIRUPDWLRQ�ZHUH�LQFOXGHG��$OO�XQGHUZHQW�LQYDVLYH
SUHQDWDO�GLDJQRVLV��DQG�WKH�VDPSOHV�ZHUH�DQDO\]HG�XVLQJ�D&*+��&&0V�ZHUH�JURXSHG�GHSHQGLQJ�RQ�WKH�SUHVHQFH�RI�DGGLWLRQDO�PDOIRUPDWLRQV
DHFWLQJ�WKH�EUDLQ�DQG�RU�RWKHU�RUJDQV�DQG�WKH�&&0�VXEW\SH��

5HVXOWV��2I�WKH�����IHWXVHV�LQFOXGHG������KDG�LVRODWHG�&&0��L&&0���7KH�PRVW�IUHTXHQW�&&0�ZDV�DJHQHVLV��1 �����������$�WRWDO�RI���������
FKURPRVRPDO�DQRPDOLHV�ZHUH�GHWHFWHG�SUHQDWDOO\�ZLWK������1 ����GLDJQRVLV�E\�D&*+�RQO\��1LQH�FKURPRVRPDO�DQRPDOLHV�ZHUH�GHWHFWHG�LQ�JURXS
RI�L&&0�DQG����RI�QRQ�LVRODWHG��QL&&0���7KH�ULVN�RI�FKURPRVRPDO�DQRPDOLHV�LV�����IRU�L&&0������IRU�QL&&0�DVVRFLDWHG�FHUHEUDO�PDOIRUPDWLRQ�����
IRU�QL&&0�DVVRFLDWHG�H[WUDFHUHEUDO�PDOIRUPDWLRQ�DQG�����IRU�QL&&0�DVVRFLDWHG�FHUHEUDO�DQG�H[WUDFHUHEUDO�PDOIRUPDWLRQ�

&RQFOXVLRQ��&&0�LV�RIWHQ�DVVRFLDWHG�ZLWK�FKURPRVRPDO�DQRPDOLHV��7KLV�VWXG\�HYDOXDWHG�WKH�ULVN�RI�GHWHFWLQJ�D�FKURPRVRPH�DQRPDO\�DFFRUGLQJ�WR
ZKHWKHU�&&0�LV�LVRODWHG�RU�DVVRFLDWHG�ZLWK�RWKHU�DQRPDOLHV��7KH�UHVXOWV�RI�WKLV�VWXG\�DUH�KHOSIXO�IRU�GH®QLQJ�ULVN�GXULQJ�SUH�WHVW�FRXQVHOOLQJ�DQG
GXULQJ�SRVW�WHVW �JHQHWLF �FRXQVHOOLQJ�SURJQRVLV �DQG�PDQDJHPHQW �FDQ�EH�PRUH�WKRURXJKO\ �DSSUHKHQGHG�ZKHQ�D�VSHFL®F�FKURPRVRPDO �DQRPDO\�LV
GHWHFWHG�

3LlFH�MRLQWH���&RQWULEXWLRQ�RI�DUUD\�&*+�LQ�SUHQDWDO�GLDJQRVLV�RI�I�WDO�FRUSXV�FDOORVXP�PDOIRUPDWLRQV�SGI
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0gJDQH�&2//2%(57

���������,GHQWLzFDWLRQ�GH�YDULDQWV�FLV�UmJXODWHXUV�GX�JlQH�&)75

$XWHXUV��

0}JDQH�&2//2%(57������.DUHQ�528$8/7���������&DULQH�/
+267,6���������0DULH�3LHUUH�$8'5(=(7���������&ODXGH�)(5(&���������6W}SKDQLH�02,6$1�������

���*}Q}WLTXH�0RO}FXODLUH�HW�(SLG}PLRORJLH�*}Q}WLTXH��,QVHUP�805�������%UHVW��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�G
+LVWRFRPSDWLELOLW}��&+58�GH�%UHVW��%UHVW��)UDQFH
���$VVRFLDWLRQ��*D}WDQ�6DOH�Q��%UHVW��)UDQFH

5mVXPm��

%LHQ�TXH�SOXV�GH������YDULDQWV�RQW�}W}�G}FULWV�GDQV�OH�J|QH�&)75��&\VWLF�)LEURVLV�7UDQVPHPEUDQH�FRQGXFWDQFH�5HJXODWRU���FHUWDLQV�SDWLHQWV
DWWHLQWV�GH�PXFRYLVFLGRVH�RX�GH�IRUPHV�IURQWL|UHV��&)75�5HODWHG�'LVRUGHUV��RQW�XQ�J}QRW\SH�LQFRPSOHW�RX�SU}VHQWHQW�GHV�SK}QRW\SHV�H[WU~PHV��/H
G}YHORSSHPHQW�GH�WHFKQLTXHV�G }WXGH�GH�OD�FRQIRUPDWLRQ�FKURPDWLQLHQQH�D�SHUPLV�G LGHQWL®HU�SOXVLHXUV�}O}PHQWV�U}JXODWHXUV�v�GLVWDQFH�GX�J|QH
&)75�HW�LPSOLTX}V�GDQV�VRQ�FRQWU�OH�G H[SUHVVLRQ��/ REMHFWLI�GH�FH�SURMHW�HVW�G }WXGLHU�O LPSOLFDWLRQ�GH�FLV�UXSWLRQ��F HVW�v�GLUH�GX�G\VIRQFWLRQQHPHQW
G XQ�}O}PHQW�U}JXODWHXU��GDQV�OD�PXFRYLVFLGRVH�HW�XQH�GH�VHV�IRUPHV�IURQWL|UHV��O $%&'��O DEVHQFH�ELODW}UDOH�GHV�FDQDX[�G}I}UHQWV��

&KH]����SDWLHQWV�$%&'�SRUWHXUV�v�O }WDW�K}W}UR]\JRWH�G XQH�PXWDWLRQ�)���GHO�RX�SRUWHXUV�G XQH�DXWUH�PXWDWLRQ�����U}JLRQV�FLV�U}JXODWULFHV�GX�J|QH
&)75 �RQW �}W} �V}TXHQF}HV� �(Q �FRPSDUDLVRQ �DYHF �OD �SRSXODWLRQ �HXURS}HQQH� �SOXVLHXUV �YDULDQWV �RQW �XQH �IU}TXHQFH �DOO}OLTXH �VLJQL®FDWLYHPHQW
GL}UHQWH� �(Q �SDUWLFXOLHU� �XQ �YDULDQW �VLWX} �GDQV �OD �U}JLRQ �FLV�U}JXODWULFH �GH �O
LQWURQ ��� �SU}VHQW �GDQV �XQ �VLWH �LPSRUWDQW �GH �®[DWLRQ �GX �IDFWHXU �GH
WUDQVFULSWLRQ�+1)�D��HVW����IRLV�SOXV�IU}TXHQW�GDQV�FH�JURXSH��'HV�WHVWV�G DFWLYLW}�RQW�}W}�U}DOLV}V�SRXU�PHVXUHU�O HHW�GH�FHWWH�U}JLRQ�GH�O LQWURQ���
VXU�O DFWLYLW}�GX�SURPRWHXU�&)75�GDQV�OHV�FHOOXOHV�LQWHVWLQDOHV��FDFR����HW�GHV�YRLHV�UHVSLUDWRLUHV����+%(��R����(Q�FRPELQDQW�O HQKDQFHU�GH�O LQWURQ
���HW�O HQKDQFHU�GH�O LQWURQ�����IRUW�HQKDQFHU�G}FULW�GDQV�OHV�FHOOXOHV�LQWHVWLQDOHV���XQ�IRUW�HHW�FRRS}UDWLI�HVW�REVHUY}�VXU�O
DFWLYLW}�GX�SURPRWHXU
&)75 �GDQV �OHV �FHOOXOHV �LQWHVWLQDOHV� �&HV �GHX[ �HQKDQFHUV �RQW �GHV �VLWHV �FRPPXQV �GH �®[DWLRQ �GH �IDFWHXUV �GH �WUDQVFULSWLRQ� �/
LQVHUWLRQ �GX �YDULDQW
G
LQW}U~W�GDQV�O HQKDQFHU�GH�O
LQWURQ����PRQWUH�XQH�IRUWH�GLPLQXWLRQ�GH�O
DFWLYLW}�GX�SURPRWHXU�&)75�GDQV�OHV�FHOOXOHV�LQWHVWLQDOHV��&H�YDULDQW�LQKLEH
O
HHW�FRRS}UDWLI�HQWUH�OHV�HQKDQFHUV�GH�O LQWURQ����HW�����HW�SRXUUDLW�DHFWHU�OH�UHFUXWHPHQW�G
}O}PHQWV�U}JXODWHXUV��WHOV�TXH�+1)�D�RX�(3�����'DQV
OHV �FHOOXOHV �SXOPRQDLUHV� �O
LQVHUWLRQ �GX �YDULDQW �FU}H �XQH �QRXYHOOH �DFWLYLW} �VLOHQFHU� �&H �YDULDQW �D �GRQF �XQH �DFWLYLW} �U}JXODWULFH �WLVVX�VS}FL®TXH� �(Q
SDUDOO|OH��SRXU�FRPSUHQGUH�OH�U�OH�GH�O
HQKDQFHU�GH�O LQWURQ����GDQV�OD�U}JXODWLRQ�GX�ORFXV�&)75��GHV�FRPELQDLVRQV�HQWUH���HQKDQFHUV�VS}FL®TXHV�GH
O
LQWHVWLQ��LQWURQ����LQWURQ�����������NE��HW�O HQKDQFHU�GH�O LQWURQ����RQW�}W}�U}DOLV}HV��/D�FRPELQDLVRQ�GH�FHV���HQKDQFHUV�DXJPHQWH�GH�PDQL|UH
VLJQL®FDWLYH�O
DFWLYLW}�GX�SURPRWHXU�&)75����IRLV�SDU�UDSSRUW�v�OD�FRPELQDLVRQ�GH���HQKDQFHUV��VDQV�O LQWURQ�����

(Q�FRQFOXVLRQ��FHUWDLQV�YDULDQWV�VLJQL®FDWLIV�RQW�}W}�LGHQWL®}V�FKH]�OHV�SDWLHQWV�DWWHLQWV�G $%&'�SU}VHQWDQW�XQ�J}QRW\SH�LQFRPSOHW��QRWDPPHQW�XQ
YDULDQW �U}JXODWHXU �v �DFWLYLW} �WLVVX�VS}FL®TXH �ORFDOLV} �GDQV �O HQKDQFHU �GH �O LQWURQ ��� �GX �J|QH �&)75� �&HWWH �U}JLRQ �MRXH �XQ �U�OH �LPSRUWDQW �GDQV �OD
U}JXODWLRQ�GX�ORFXV�&)75�HQ�FRPELQDLVRQ�DYHF���DXWUHV�HQKDQFHUV�VS}FL®TXHV�GH�O
LQWHVWLQ�
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���������5HFKHUFKHU�OD�PDODGLH�GH�)DEU\�GDQV�XQH�SRSXODWLRQ�GH�SDWLHQWV�GRXORXUHX[�FKURQLTXHV�HVW�MXGLFLHX[

$XWHXUV��

,VDEHOOH�&2835<���������&KULVWRSKH�+8%(57������9LUJLQLH�&25$1'������'RPLQLTXH�*(50$,1������)LUDV�-$%%285������'LGLHU�/$&20%(���������0DULH�
3LHUUH�%$8',(5���������&\ULO�*2,=(7�������

���,16(50�8�������/DERUDWRLUH�05*0��8QLYHUVLW}�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GH�1HXURJ}Q}WLTXH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���8QLW}�GH�&RRUGLQDWLRQ�GH�OD�'RXOHXU��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&HQWUH�GH�5}I}UHQFH�SRXU�OD�PDODGLH�GH�)DEU\��$3+3�+�SLWDO�5��3RLQFDU}��*DUFKHV��)UDQFH
���8QLW}�)RQFWLRQQHOOH�GH�%LRFKLPLH��$3+3�+�SLWDO�5��3RLQFDU}��*DUFKHV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�%RUGHDX[��%RUGHDX[��)UDQFH

0RWV�FOHIV���0DODGLH�GH�)DEU\��GRXOHXU��1*6

5mVXPm��

7KH�PDLQ�REMHFWLYH�RI�WKH�'28)$%,6�FOLQLFDO�WULDO�LV�WR�HYDOXDWH�WKH�SUHYDOHQFH�RI�)DEU\�GLVHDVH�LQ�D�FRQVXOWLQJ�SRSXODWLRQ�IRU�FKURQLF�SDLQ�LQ�H[SHUW
FHQWHUV�

)DEU\�GLVHDVH��)'��20,0����������LV�D�UDUH�;�OLQNHG�JHQHWLF�O\VRVRPDO�VWRUDJH�GLVHDVH�FDXVHG�E\�GHOHWHULRXV�PXWDWLRQV�LQ�WKH�*/$�JHQH�HQFRGLQJ
WKH�O\VRVRPDO�HQ]\PH���JDODFWRVLGDVH�$��DOSKD�JDO���3DUW�RU�DOO�RI�WKH�DOSKD�JDO�HQ]\PDWLF�DFWLYLW\�LV�ORVW��UHVXOWLQJ�LQ�O\VRVRPDO�DFFXPXODWLRQ�RI
JORERWULDRV\OFHUDPLGH��DQG�RWKHU�QHXWUDO�JO\FRVSKLQJROLSLGV�LQ�YDULRXV�FHOOV�DQG�WLVVXHV��0RVW�RI�WKH�PDOH�SDWLHQWV�GHYHORS�D�VHYHUH�PXOWLV\VWHPLF
GLVHDVH �ZLWK �QHXURORJLFDO �GDPDJHV �VXFK �DV �FKURQLF �SDLQ� �:RPHQ �DUH �DOVR �DHFWHG �EXW �PRUH �PRGHUDWHO\ �DQG �ZLWK �D �ODWHU �RQVHW �RI �WKH �GLVHDVH�
&XUUHQWO\��QR�GDWD�DUH�DYDLODEOH�DERXW�WKH�SUHYDOHQFH�RI�)'�LQ�SRSXODWLRQV�RI�SDWLHQWV�VXHULQJ�IURP�FKURQLF�SDLQV�RI�XQNQRZQ�RULJLQ�

$�SUHYLRXV�SLORW�VWXG\��'28)$%��FRQGXFWHG�LQ�%RUGHDX[��VKRZHG�D�SRVLWLYH�FDVH�DPRQJ�����SDWLHQWV�LQFOXGHG�IURP�FKURQLF�SDLQ�FRQVXOWDWLRQV
�F�����&�!�7���S�5���&��H[RQ�����

7KH�DFWXDO�'28)$%,6�VWXG\�DLPV�WR�UHFUXLW������SDWLHQWV��PDLQO\�ZRPHQ��WKURXJK�WKH�FROODERUDWLRQ�RI����FKURQLF�SDLQ�PDQDJHPHQW�FHQWHUV�XVLQJ�D
FOLQLFDO�TXHVWLRQQDLUH�

7KH �GLDJQRVLV �RI �)' �ZDV �EDVHG �RQ �D �GH®FLHQF\ �RI �DOSKD�JDO �LQ �PHQ �DQG �RQ �WKH �GHWHFWLRQ �RI �D �GHOHWHULRXV �PXWDWLRQ �LQ �WKH �*/$ �JHQH �LQ �ZRPHQ�
%LRFKHPLFDO�DQDO\VHV�RI�HQ]\PDWLF�DFWLYLW\�ZHUH�FDUULHG�RXW�RQ�EORWWLQJ�SDSHU��*HQHWLF�DQDO\VHV�ZHUH�FDUULHG�RXW�XVLQJ�JHQRPLF�'1$�H[WUDFWHG�IURP
DQ�2UDJHQ�VDOLYD�VDPSOH�DQG�SURFHVVHG�E\�1H[W�*HQHUDWLRQ�6HTXHQFLQJ��1*6��RQ�0L6HT�V\VWHP��,OOXPLQD���7KH�VSHFL®F�UHJLRQ�RI�*/$����NE��ZDV
DQDO\]HG�E\�6XUH6HOHFW�4;7�FDSWXUH��$PRQJ�WKH�����SDWLHQWV�DOUHDG\�DQDO\]HG��ZH�FRXOG�GHWHFW�LQ�D�ZRPDQ�D�QHZ�PLVVHQVH�YDULDQW�LQ�WKH�VHFRQG
H[RQ�RI�WKH�*/$�JHQH��F����*�!�$���S��*O\���$VS����7KLV�YDULDQW�LV�DEVHQW�IURP�WKH�JQRP$'�GDWDEDVH��DQRWKHU�VXEVWLWXWLRQ�RI�WKH�VDPH�DPLQRDFLG
�*O\���9DO�� �KDV �EHHQ �DOUHDG\ �UHSRUWHG� �LW �LV �SUHGLFWHG �DV �SDWKRJHQLF �E\ �DOO �WKH �LQ �VLOLFR �SUHGLFWLRQ �VLWHV �DQG �WKXV �FDQ �EH �GH®QHG �DV �SUREDEO\
SDWKRJHQLF��FODVV���986���9DOLGDWLRQ�RI�WKH�SDWKRJHQLFLW\�E\�ELRFKHPLFDO�DQDO\VHV�LV�XQGHU�SURFHVV�

)'�LV�D�UDUH�PHWDEROLF�GLVHDVH�ZLWK�D�PXOWL�YLVFHUDO�SUHVHQWDWLRQ��RIWHQ�GLDJQRVHG�RQO\�DIWHU�D�ORQJ�SHULRG�RI�WLPH�DIWHU�WKH�RQVHW�RI�V\PSWRPV��7KH
LQLWLDWLRQ�RI�D�VSHFL®F�WUHDWPHQW�ZLWK�HQ]\PH�UHSODFHPHQW�WKHUDS\��(57��RU�ZLWK�FKDSHURQH�WKHUDS\��VKRXOG�EH�DV�HDUO\�DV�SRVVLEOH��HVSHFLDOO\�LQ
DHFWHG�PHQ�

&KURQLF�QHXURJHQLF�SDLQ�LV�RIWHQ�WKH�®UVW�V\PSWRP�UHSRUWHG�E\�SDWLHQWV��EXW�)'�LV�UDUHO\�GLDJQRVHG�LQ�WKH�DEVHQFH�RI�UHQDO��FDUGLDF�RU�QHXURYDVFXODU
LQYROYHPHQW��ZKLFK�LV�ODWH�LQ�WKH�FRXUVH�RI�WKH�GLVHDVH��7KH�UHVXOWV�RI�WKH�'28)$%�'28)$%,6�VWXGLHV�WHQG�WR�SURYH�WKH�LPSRUWDQFH�RI�LQIRUPLQJ
SK\VLFLDQV�VSHFLDOL]HG�LQ�WKH�PDQDJHPHQW�RI�FKURQLF�SDLQ�WR�ORRN�IRU�)DEU\�GLVHDVH�LQ�FKURQLF�SDLQIXO�SDWLHQWV�WR�UHGXFH�GLDJQRVWLF�GHOD\V�DQG�DOORZ
IRU�WKH�UDSLG�LPSOHPHQWDWLRQ�RI�D�VSHFL®F�WKHUDS\�

3LlFH�MRLQWH���$EVWUDFW�'RXIDELV�$VVLVHV�7RXUV������GRF[



21&2*c1c7,48( DPLUD�PRKDPHG

���������([RQ�FU\SWLTXH�(�xGH�9+/���XQH�QRXYHOOH�IDPLOOH�DYHF�PXWDWLRQ�KmWmUR]\JRWH�FRPSRVLWH�GH�9+/�GDQV�OD�SRO\JOREXOLH�GH
&KXYDVK

$XWHXUV��

$PLUD�0RKDPHG������0RUJDQH�3HUWXLW������,VDEHOOH�7KXUHW������)U}GHULTXH�$OEDUHOOH������&DWKHULQH�%DGHQV������$QQH�%DUOLHU����

���6HUYLFH�GH�%LRORJLH�PROHFXODLUH�3U�$QQH�%DUOLHU��+RSLWDO�GH�OD�&RQFHSWLRQ�$3+0��0DUVHLOOH��)UDQFH
���6HUYLFH�GH�%LRORJLH�0ROHFXODLUH���3U�$QQH�%DUOLHU��+RSLWDO�GH�OD�&RQFHSWLRQ�$3+0��0DUVHLOOH��)UDQFH
���6HUYLFH�+HPDWR�2QFR�SHGLDWULH�3U�0LFKHO��+RSLWDO�GH�OD�7LPRQH�$3+0��0DUVHLOOH��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�3U�%UXH��+RSLWDO�GH�OD�&RQFHSWLRQ�$3+0��0DUVHLOOH��)UDQFH
���6HUYLFH�*}QHWLTXH��3U�/HY\��+RSLWDO�GH�OD�7LPRQH�$3+0��0DUVHLOOH��)UDQFH

0RWV�FOHIV���9+/��3RO\JOREXOLH���2QFRJHQHWLTXH

5mVXPm��

/D�SRO\JOREXOLH�GH�&KXYDVK�HVW�XQH�PDODGLH�DXWRVRPLTXH�U}FHVVLYH�LPSOLTXDQW�OH�J|QH�9+/��1}DQPRLQV�SOXVLHXUV�FDV�DYDLHQW�}W}�UDSSRUW}V�GDQV�OD
OLWW}UDWXUH�GH�YDULDQW�DOO}OLTXH�GH�9+/�UHWURXY}�v�O }WDW�K}W}UR]\JRWH��&HV�YDULDQWV�}WDLHQW�SRXUWDQW�VLWX}V�GDQV�OD�]RQH�GX�J|QH�FODVVLTXHPHQW
LPSOLTX}H�GDQV�OD�SRO\JOREXOLH�GH�&KXYDVK�

7U|V �U}FHPPHQW �O }TXLSH �GH �*DUGLH �HW �DO�� ��%ORRG� ������ �D �LGHQWL®} �GHV �YDULDQWV �DOO}OLTXHV �HQ �LQWURQLTXH �SURIRQG� �UHVSRQVDEOHV �G XQH �U}WHQWLRQ
H[FHVVLYH�G XQ�H[RQ�(� �FU\SWLTXH��VLWX}�HQWUH�OHV�H[RQV���HW���GX�J|QH��/D�U}WHQWLRQ�H[FHVVLYH�GH�FHW�H[RQ�(� �HQWUDLQH�XQH�VRXV�H[SUHVVLRQ�GH�OD
SURW}LQH�9+/��XQH�VXUH[SUHVVLRQ�GH�+,)�HW�XQH�SHUWXUEDWLRQ�GH�OD�YRLH�K\SR[LTXH�LPSOLTX}H�GDQV�O }U\WKURF\WRVH��

�

1RXV�UDSSRUWRQV�LFL�XQH�QRXYHOOH�IDPLOOH�GRQW�OH�FDV�LQGH[�SU}VHQWDLW�XQH�SRO\JOREXOLH�FRQJ}QLWDOH�QRQ�H[SOLTX}H�DORUV�TXH�VD�V�XU��IDXVVH�MXPHOOH�
}WDLW �LQGHPQH�GH�OD �PDODGLH�DLQVL �TXH�VRQ�IU|UH� �/H�V}TXHQ{DJH�GHV���H[RQV�GH�9+/�DYDLW �PRQWU}�LO �\ �D����DQV�OD �SU}VHQFH�GX�YDULDQW
�10B��������� �S�3UR���$UJ ��F����& �! �*� �FKH] �HOOH �HW �FKH] �VD �V�XU� �&H �YDULDQW �DYDLW �}W} �FODVV} �DORUV �FRPPH�e �GH �VLJQL®FDWLRQ �LQFRQQXH �l� �/D
UHFKHUFKH�GH�G}O}WLRQ�GH�JUDQGH�WDLOOH�GH�9+/��GH�PXWDWLRQ�GDQV�OD�]RQH�SURPRWULFH�GH�9+/��GH�(3$6���0'+��FKH]�OH�FDV�LQGH[�V }WDLW�DY}U}H
Q}JDWLYH�

�

7U|V�U}FHPPHQW��SDU�V}TXHQ{DJH�GH�O H[RQ�FU\SWLTXH�(� �GH�9+/�QRXV�DYRQV�PLV�HQ�}YLGHQFH�FKH]�OH�FDV�LQGH[��XQ�YDULDQW�F��������7�!�&��FODVV}
GDQV�OD�SXEOLFDWLRQ�LQLWLDOH�GH�*DUGLH�HW�DO����FRPPH�e�SDWKRJ|QH�l��&H�YDULDQW�Q }WDLW�SDV�UHWURXY}�FKH]�VD�V�XU�LQGHPQH��,O�V DJLW�GRQF�G XQH
�QRXYHOOH�DVVRFLDWLRQ�G XQH�PXWDWLRQ�K}W}UR]\JRWH�FRPSRVLWH�GH�9+/ �QRQ�HQFRUH�UDSSRUW}H�F�>���&�!�*������������7�!�&@��10B���������
S�3UR���$UJ���;3B��������������;���F����7�!�&��S�6HU���3UR��

&KH]�OHV�SDWLHQWV�SRUWHXUV�G XQH�HU\WKURF\WRVH�DYHF�PXWDWLRQ�K}W}UR]\JRWH�GH�9+/���FH�QRXYHDX�FDV�G}PRQWUH�OD�Q}FHVVLW}�GH�UHFKHUFKHU�GHV
DQRPDOLHV�e�QRQ�FRQYHQWLRQQHOOHV�l�GH�9+/�WHOOH�TXH�FHOOH�VLWX}H�HQ�LQWURQLTXH�SURIRQG�GDQV�O H[RQ�FU\SWLTXH�(� �



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 VDUD�FDEHW

���������)sWRSDWKLH�OLmH�DX[�YDULDQWV�SDWKRJlQHV�GH�.,$$�������XQH�QRXYHOOH�HQWLWm�PLPDQW�OHV�WXEXOLQRSDWKLHV

$XWHXUV��

6DUD�&DEHW������$XGUH\�3XWRX[���������$QQLH�%XHQHUG������/XFLH�*XHQHDX������$OH[DQGUH�5H\PRQG������(GZLQ�7KLD�:�+�������$QJHOLQH�/DL�+�0������
(ULFD�0��6FKLQGHZROI������'DPLHQ�6DQODYLOOH���������*DHWDQ�/HVFD���������/DXUHQW�*XLEDXG�������

���6HUYLFH�G ,PDJHULH�S}GLDWULTXH�HW�I�WDOH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���}TXLSH�*(1'(9��&51/��,16(50�8������&156�805�������8QLYHUVLW}�&ODXGH�%HUQDUG�/\RQ����/\RQ��)UDQFH
���6HUYLFH�G
DQDWRPRSDWKRORJLH��+RVSLFHV�&LYLOV�GH�/\RQ��%URQ��)UDQFH
���&HQWUH�,QW}JUDWLI�GH�J}QRPLTXH��&HQWUH�,QW}JUDWLI�GH�J}QRPLTXH��/DXVDQQH��6XLVVH
���6HUYLFH�GH�0}GHFLQH�I�WDOH�HW�PDWHUQHOOH��..�:RPHQ V�	�&KLOGUHQ V�+RVSLWDO��6LQJDSRXU��6LQJDSRXU
���6HUYLFH�GH�J}Q}WLTXH��..�:RPHQ V�	�&KLOGUHQ V�+RVSLWDO��6LQJDSRXU��6LQJDSRXU
���&HQWUH�GH�GLDJQRVWLF�DQW}QDWDO�HW�SULVH�HQ�FKDUJH��&KLOGUHQ V�+RVSLWDO�RI�3KLODGHOSKLD��3KLODGHOSKLH��(WDWV�8QLV
���&HQWUH�GH�FRPS}WHQFH�GHV�PDOIRUPDWLRQV�YDVFXODLUHV�VXSHU®FLHOOHV��®OL|UH�)$9$�0XOWL�HW�&HQWUH�SOXULGLVFLSOLQDLUH�GH�GLDJQRVWLF�SU}QDWDO��+RVSLFHV
&LYLOV�GH�/\RQ��%URQ��)UDQFH

0RWV�FOHIV���OLVVHQF}SKDOLH��]RQH�JHUPLQDWLYH��PDOIRUPDWLRQ�F}U}EUDOH��.,$$������WXEXOLQRSDWKLH��LPDJHULH�DQW}QDWDOH

5mVXPm��

/D�OLVVHQFhSKDOLH�HVW�XQH�PDOIRUPDWLRQ�FRUWLFDOH�GhILQLH�SDU�XQH�VLPSOLILFDWLRQ�GH�OD�J\UDWLRQ�GRQQDQW�XQ
DVSHFW�OLVVH�DX�FRUWH[�FhUhEUDO��/H�WHUPH�GH�PLFUROLVVHQFhSKDOLH�HVW�HPSOR\h�HQ�FDV�GpDVVRFLDWLRQ�d�XQ
ShULPgWUH �FUeQLHQ �DQRUPDOHPHQW �SHWLW� �/D �PLFUROLVVHQFhSKDOLH �UHIOgWH �XQH �UhGXFWLRQ �GX �SRRO �GHV
SURJhQLWHXUV �QHXURQDX[ �LQ �XWHUR �SRXYDQW �iWUH �GpRULJLQH �JhQhWLTXH� �3DUPL �OHV �FDXVHV �JhQhWLTXHV �GH
PLFUROLVVHQFhSKDOLH� �OD�IRUPH�FOLQLTXH�OD�SOXV�VhYgUH�GHV�WXEXOLQRSDWKLHV�DVVRFLH�PLFUROLVVHQFhSKDOLH�
DJhQhVLH �GX�FRUSV �FDOOHX[� �YROXPLQHXVHV �]RQHV �JHUPLQDWLYHV �HW �G\VJhQhVLH �GX�WURQF�FhUhEUDO �HW �GX
FHUYHOHW��&HWWH�DVVRFLDWLRQ�GH�PDOIRUPDWLRQV�FhUhEUDOHV�hWDLW�VShFLILTXH�GHV�WXEXOLQRSDWKLHV�MXVTXpd�OD
GhFRXYHUWH �UhFHQWH �GX �V\QGURPH �$ONXUD\D�.XFLQVNDV ��20,0�� ��������� �IRUPH �OD �SOXV �VhYgUH �GHV
DWWHLQWHV �OLhHV �DX[ �YDULDQWV �SDWKRJgQHV �GX �JgQH �.,$$����� �1RWUH �WUDYDLO �D �SRXU �EXW �GH �GhFULUH
SUhFLVhPHQW �OHV �DQRPDOLHV �DQWhQDWDOHV �OLhHV �DX[ �YDULDQWV �SDWKRJgQHV �GH �.,$$���� �HQ �GRQQDQW �OHV
hOhPHQWV�FOHIV�SHUPHWWDQW�GH�OH�GLIIhUHQFLHU�GHV�IRUPHV�VhYgUHV�GH�WXEXOLQRSDWKLH�

1RXV �UDSSRUWRQV �OHV �REVHUYDWLRQV �GH �FLQT �QRXYHDX[�QhV �HW �GHX[ �IRHWXV� �LVVXV �GH �TXDWUH �IDPLOOHV
LQGhSHQGDQWHV��SRUWHXUV�GpXQ�V\QGURPH�SRO\PDOIRUPDWLI�GH�WUDQVPLVVLRQ�DXWRVRPLTXH�UhFHVVLYH�OhWDO�GDQV
OHV�SUHPLHUV�MRXUV�RX�PRLV�GH�YLH��/H�GLDJQRVWLF�JhQhWLTXH�D�hWh�SRVh�JUeFH�DX�VhTXHQfDJH�GpH[RPH�TXL�D
UhYhOh�GHV�YDULDQWV�ELDOOhOLTXHV�IDX[�VHQV�RX�WURQTXDQWV�GH�.,$$������/pLPDJHULH�DQWhQDWDOH��hFKRJUDSKLH
HW �,50� �PHWWDLW �HQ �hYLGHQFH �GHV �PDOIRUPDWLRQV �d �OphWDJH �HQFhSKDOLTXH �FKH] �WRXV �OHV �FDV ��
YHQWULFXORPhJDOLH�VhYgUH��DJhQhVLH�GX�FRUSV�FDOOHX[��DWURSKLH�SDUHQFK\PHXVH��DPLQFLVVHPHQW�FRUWLFDO�
OLVVHQFhSKDOLH��DJhQhVLH�YHUPLHQQH�HW�GHX[�DQRPDOLHV�SOXV�VShFLILTXHV�UHSUhVHQWhHV�SDU�XQH�G\VSODVLH�GX
WURQF�FhUhEUDOH�HQ�b�=�c�HW�GH�YROXPLQHXVHV�]RQHV�JHUPLQDWLYHV�DX�VHLQ�GHVTXHOOHV�VHUDLHQW�b�UHWHQXV�c�OHV
SURJhQLWHXUV�QHXURQDX[��/pDXWRSVLH�UhDOLVhH�GDQV�GHX[�FDV�D�FRQILUPh�FHV�GRQQhHV�HW�D�FRPSOhWh�OH
WDEOHDX�SDU �OD �PLVH �HQ�hYLGHQFH�GpDQRPDOLHV �GH �OD �PLJUDWLRQ�QHXURQDOH� �&H�WDEOHDX�PDOIRUPDWLI �VH
UDSSURFKH�GRQF�hWURLWHPHQW�GH�FHOXL�GHV�IRUPHV�OHV�SOXV�VhYgUHV�GHV�WXEXOLQRSDWKLHV��8QH�hWXGH�DWWHQWLYH
GH�OD�G\VSODVLH�GX�WURQF�FhUhEUDO��DV\PhWULTXH�GDQV�OHV�WXEXOLQRSDWKLHV��VpDYgUH�LQIRUPDWLYH��/HV�VLJQHV
H[WUD�FhUhEUDX[ �REVHUYhV �GDQV �QRV �VHSW �FDV ��SLHGV �ERWV� �FRQWUDFWXUHV� �PDOIRUPDWLRQV �FDUGLDTXHV �HW
RSKWDOPRORJLTXHV��VRQW�TXDQW�d�HX[�DEVHQWV�GDQV�OHV�WXEXOLQRSDWKLHV�

1RWUH�WUDYDLO�SHUPHW�GRQF�XQH�GHVFULSWLRQ�SUhFLVH�GHV�GRQQhHV�DQWhQDWDOHV�GHV�InWRSDWKLHV�OLhHV�DX[
YDULDQWV�GX�JgQH�.,$$���� �HW�QRWDPPHQW�d�OphWDJH�HQFhSKDOLTXH�HQ�UhYhODQW�OHV�VLPLOLWXGHV�TXpHOOHV
SUhVHQWHQW �DYHF �OHV �IRUPHV �VhYgUHV �GH �WXEXOLQRSDWKLHV� �1RXV �GhILQLVVRQV �hJDOHPHQW �OHV �hOhPHQWV
PRUSKRORJLTXHV�FOHIV�SHUPHWWDQW�GH�GLIIhUHQFLHU�FHV�GHX[�InWRSDWKLHV�JhQhWLTXHV�

3LlFH�MRLQWH���$VVLVHV�GH�*}Q}WLTXH�����B.,$$����B/\RQ�GRF[
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-HDQ�0LFKDhO�0$==(//$

���������/D�WUDQVPLVVLRQ�GH�O
LQIRUPDWLRQ�JmQmWLTXH�DX[�DSSDUHQWmV�DX�FRXUV�GH�OD�SULVH�HQ�FKDUJH�SOXULGLVFLSOLQDLUH�GX
V\QGURPH�Gx(KOHUV�'DQORV�YDVFXODLUH�

$XWHXUV��

-HDQ�0LFKD�O�0$==(//$������6DOPD�$'+$0������0LFKDHO�)5$1.������$QQH�/(*5$1'������.KDGLMD�/$+/28�/$)25(7���������;DYLHU�-(81(0$,75(����

���$3+3��&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV���8QLYHUVLW}�3DULV�'HVFDUWHV�3DULV��)UDQFH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX�
3$5,6��)UDQFH
���&HQWUH�GH�5}I}UHQFH�GHV�0DODGLHV�9DVFXODLUHV�5DUHV��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��$3+3��3$5,6��)UDQFH
���8QLW}�GH�3V\FKRORJLH�HW�3V\FKLDWULH�GH�/LDLVRQ�HW�G
8UJHQFH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3$5,6��)UDQFH

0RWV�FOHIV���WUDQVPLVVLRQ�GH�O LQIRUPDWLRQ���V\QGURPH�G (KOHUV�'DQORV�YDVFXODLUH���SULVH�HQ�FKDUJH�SOXULGLVFLSOLQDLUH

5mVXPm��

/H�V\QGURPH�G
(KOHUV�'DQORV�YDVFXODLUH��6('Y��HVW�XQH�PDODGLH�K}U}GLWDLUH�SU}GLVSRVDQW�v�OD�VXUYHQXH�GH�FRPSOLFDWLRQV�DUW}ULHOOHV��GLJHVWLYHV�HW
XW}ULQHV��/
LGHQWL®FDWLRQ�GH�YDULDQWV�SDWKRJ|QHV�GX�J|QH�&2/�$��SHUPHW�HQ�SUHPLHU�OLHX�OD�SULVH�HQ�FKDUJH�SOXULGLVFLSOLQDLUH�GHV�SDWLHQWV�DX�VHLQ
G
XQ�FHQWUH�GH�U}I}UHQFH��PDLV�}JDOHPHQW�SDU�OD�VXLWH�G
LQLWLHU�OH�G}SLVWDJH�IDPLOLDO��v�FRQGLWLRQ�TXH�OHV�DSSDUHQW}V�DLHQW�}W}�SU}DODEOHPHQW
LQIRUP}V�VHORQ�OH�G}FUHW�Qg���������

/HV�REMHFWLIV�GH�QRWUH�}WXGH�}WDLHQW�G
}YDOXHU�G
XQH�SDUW�OD�WUDQVPLVVLRQ�HHFWLYH�GH�O
LQIRUPDWLRQ�J}Q}WLTXH�DX[�DSSDUHQW}V�v�ULVTXH�HW�G
DXWUH�SDUW
O
LPSDFW�GH�O
DQQRQFH�GLDJQRVWLTXH�U}DOLV}H�SDU�XQH�}TXLSH�SOXULGLVFLSOLQDLUH�P}GLFDOH��SV\FKRORJLTXH�HW�GH�FRQVHLO�J}Q}WLTXH��&H�WUDYDLO�IDLW�VXLWH�v
XQH�}WXGH�SU}VHQW}H�ORUV�GHV�$VVLVHV�GH�*}Q}WLTXH�HQ�������$�OD�OXPL|UH�GH�QRXYHOOHV�GRQQ}HV�FROOHFW}HV��QRXV�DYRQV�}PLV�O
K\SRWK|VH�G
XQ�OLHQ
HQWUH�OD�SULVH�HQ�FKDUJH�SOXULGLVFLSOLQDLUH��OH�Y}FX�GH�OD�PDODGLH�HW�OD�FDSDFLW}�v�WUDQVPHWWUH�O
LQIRUPDWLRQ�v�OD�SDUHQW|OH�

8Q�WRWDO�GH�Q ���FDV�LQGH[�PDMHXUV�DWWHLQWV�GH�6('Y�RQW�U}SRQGX�v�XQ�DXWR�TXHVWLRQQDLUH�ORUV�G XQH�FRQVXOWDWLRQ�SOXULGLVFLSOLQDLUH�GH�VXLYL�RX�G XQH
KRVSLWDOLVDWLRQ��/D�WUDQVPLVVLRQ�GH�O LQIRUPDWLRQ�}WDLW�FRQVLG}U}H�FRPPH�HHFWLYH�VL�OH�FDV�LQGH[�DYDLW�LQIRUP}�FHUWDLQV�RX�WRXV�VHV�DSSDUHQW}V��HW
DLV}PHQW �U}DOLV}H �V
LO �DYDLW �LQIRUP} �VDQV �GL°FXOW} �O HQVHPEOH �GH �VHV �DSSDUHQW}V� �PRLQV �G XQ �PRLV �DSU|V �O DQQRQFH �GLDJQRVWLTXH� �/HV �DVSHFWV
SHUVRQQHOV�HW�IDPLOLDX[�GX�Y}FX�GX�6('Y�RQW�}JDOHPHQW�}W}�}YDOX}V�

$X�VHLQ�GH�FHWWH�FRKRUWH��OD�WUDQVPLVVLRQ�HHFWLYH�GH�O
LQIRUPDWLRQ�DX[�DSSDUHQW}V�HVW�WU|V�LPSRUWDQWH��������VDQV�GL}UHQFH�VLJQL®FDWLYH�DYDQW�HW
DSU|V�������DQQ}H�GH�SXEOLFDWLRQ�GX�G}FUHW��&H�VRQW�OHV�PHPEUHV�GH�OD�IUDWULH�TXL�RQW�}W}�OH�SOXV�IU}TXHPPHQW�LQIRUP}V��������/HV�IHPPHV�RQW
LQIRUP}�OHXUV�DSSDUHQW}V�v�ULVTXH�SOXV�UDSLGHPHQW��S �������HW�SOXV�DLV}PHQW��S ������TXH�OHV�KRPPHV��&RQFHUQDQW�OH�UHVVHQWL�SV\FKRORJLTXH�GHV
FDV�LQGH[��LOV�RQW�}SURXY}�GH�O DQ[L}W}�ORUV�GH�O DQQRQFH�GLDJQRVWLTXH��������PDLV�RQW�}JDOHPHQW�HVWLP}�TXH�FH�GLDJQRVWLF�RUDLW�OD�SRVVLELOLW}�GH
G}EXWHU�XQH�SULVH�HQ�FKDUJH�SOXULGLVFLSOLQDLUH�DGDSW}H�v�OHXU�ULVTXH��������PHWWDQW�®Q�v�XQH�S}ULRGH�G HUUDQFH��1RV�U}VXOWDWV�U}Y|OHQW�SDU�DLOOHXUV
TXH�OD�FDSDFLW}�v�WUDQVPHWWUH�DLV}PHQW�O
LQIRUPDWLRQ�DX[�DSSDUHQW}V�v�ULVTXH�HVW�OL}H�DX�VHQWLPHQW�GH�VRXODJHPHQW�}SURXY}�ORUV�GH�O DQQRQFH�GX
GLDJQRVWLF�J}Q}WLTXH�SRVLWLI��S �������LQGXLW�SDU�OH�VRXWLHQ�SV\FKRORJLTXH�SURGLJX}�SDU�O
}TXLSH�SOXULGLVFLSOLQDLUH�

&HV �U}VXOWDWV �VRXOLJQHQW �O
LPSRUWDQFH�GH�OD �SULVH �HQ�FKDUJH�SOXULGLVFLSOLQDLUH� �TXL �VHPEOH �~WUH �XQ�IDFWHXU �IDYRULVDQW �OD �FRPPXQLFDWLRQ �DX[
DSSDUHQW}V��$®Q�G DP}OLRUHU�OD�WUDQVPLVVLRQ�GH�O LQIRUPDWLRQ�DX[�DSSDUHQW}V��QRXV�SURSRVRQV�TXH�OH�VRXWLHQ�SV\FKRORJLTXH�VRLW�V\VW}PDWLTXHPHQW
SURSRV}�DX[�SDWLHQWV�WRXW�DX�ORQJ�GH�OHXU�SULVH�HQ�FKDUJH��DX�P~PH�SODQ�TXH�OH�VXLYL�P}GLFDO�RX�OH�FRQVHLO�J}Q}WLTXH�

3LlFH�MRLQWH���$EVWUDFW�WUDQVPLVVLRQ�$VVLVHV�����B6$0B-00B���������GRF[
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6DEDK�+$1$&+,

���������3RO\PRUSKLVPH�,QVHUWLRQ���'mOmWLRQ�GX�JlQH�$&(�HW�GLDElWH�GH�W\SH�����mWXGH�FDV�WmPRLQV

$XWHXUV��

6DEDK�+DQDFKL���������NKDOLGD�%RXGDRXG���������.DULPD�6L®���������6DOLPD�=HNUL������.DULPD�%HQHPEDUHN���������1RUHGGLQH�$EDGL�������

���ODERUDWRLUH�GH�ELRFKLPLH��&+8�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH
���/DERUDWRLUH�GH�ELRORJLH�HW�J}Q}WLTXH�PRO}FXODLUH��)DFXOW}�GH�P}GHFLQH�8QLYHUVLW}�6DODK�%RXEQLGHU�&RQVWDQWLQH����&RQVWDQWLQH��$OJ}ULH
���VHUYLFH�G
HQGRFULQRORJLH��&+8�&RQVWDQWLQH��&RQVWDQWLQH��$OJ}ULH

0RWV�FOHIV���3RO\PRUSKLVPH�,�'��3&5��J|QH�$&(��GLDE|WH�GH�W\SH����}WXGH�FDV�W}PRLQV�

5mVXPm��

,QWURGXFWLRQ

/H�GLDE|WH�GH�W\SH���HVW�XQH�PDODGLH��FRPSOH[H�UHSU}VHQWDQW�HQWUH����HW�����GH�WRXV�OHV�W\SH�GH�GLDE|WH��/H�SRO\PRUSKLVPH�,QVHUWLRQ���'}O}WLRQ��,
��'��GX�J|QH�$&(���D�}W}�VXJJ}U}�FRPPH�}WDQW�DVVRFL}�v�OD�FRURQDURSDWKLH�HW�v�OD�Q}SKURSDWKLH�GX�GLDE}WLTXH�GH��W\SH����'HV�}WXGHV�G
DVVRFLDWLRQ
GX�SRO\PRUSKLVPH��,���'��GX�J|QH�$&(�HW�GX�GLDE|WH�GH�W\SH���GDQV�GLYHUVHV�SRSXODWLRQV�RQW�GRQQ}�GHV�U}VXOWDWV�FRQWUDGLFWRLUHV�

/H�EXW�GH�OD�SU}VHQWH�}WXGH�HVW�G
}YDOXHU�OD�IU}TXHQFH�GH�FH�SRO\PRUSKLVPH���FKH]�OHV�SDWLHQWV�GLDE}WLTXHV�HW�QRQ�GLDE}WLTXHV�GH�OD�SRSXODWLRQ�GH
O (VW�O
$OJ}ULHQ�

�

�3DWLHQWV�HW�P}WKRGHV

3RXU�WHQWHU�G
H[DPLQHU�OH�U�OH�GX�SRO\PRUSKLVPH�,�'�GX�J|QH�$&(��GDQV�OH�GLDE|WH�GH�W\SH����QRXV�DYRQV�PHQ}�XQH�}WXGH�FDV�W}PRLQV�GDQV�O
HVW�GH
O
$OJ}ULH��$X�WRWDO�����SDWLHQWV�DWWHLQWV�GH�GLDE|WH�GH�W\SH���HW����W}PRLQV�RQW�}W}�DQDO\V}V�

8QH�U}DFWLRQ�HQ�FKD�QH�GH�OD�SRO\P}UDVH���3&5���D�}W}�U}DOLV}H�SRXU�LGHQWL®HU�WRXV�OHV�J}QRW\SHV�

8Q�FRQVHQWHPHQW�}FODLU}�D�}W}�REWHQX�GH�WRXV�OHV�SDUWLFLSDQWV�v�O
}WXGH�

5}VXOWDWV

/HV�IU}TXHQFHV�GH�J}QRW\SH��,,��,'�HW�''�}WDLHQW�UHVSHFWLYHPHQW�GH�������������HW����������GDQV�OH�JURXSH�GH�PDODGHV�HW�GH���������������HW
�������GDQV�OH�JURXSH�GH�W}PRLQV��/D�IU}TXHQFH�GX�J}QRW\SH�''�}WDLW�VLJQL®FDWLYHPHQW�SOXV�}OHY}H�FKH]�OHV�PDODGHV�TXH�FKH]�OHV�W}PRLQV��25� 
��������������������3� ��������

&RQFOXVLRQ

/H�J}QRW\SH�''�HVW�DVVRFL}�v�XQH�VXVFHSWLELOLW}�DFFUXH�DX�GLDE|WH�GH�W\SH���GDQV�QRWUH�SRSXODWLRQ��1RXV�SHQVRQV�TX
LO�HVW�Q}FHVVDLUH�GH�PHQHU�GHV
}WXGHV�SOXV�YDVWHV�VXU�FH�SRO\PRUSKLVPH�SRXU�FRQ®UPHU�QRV�U}VXOWDWV�

3LlFH�MRLQWH���DEVWUDFW���DVVLVHV�GH�J}Q}WLTXH������GRF[



3$7+2/2*,(6�'8�1(852'c9(/233(0(17 '$0,(1�6$1/$9,//(

���������/H�31'6�7ULVRPLH����HVW�HQzQ�VRUWL��1RXYHOOHV�UHFRPPDQGDWLRQV�SRXU�XQH�PHLOOHXUH�SULVH�HQ�VRLQV�GHV�SHUVRQQHV
SRUWHXVHV�GH�WULVRPLH����

$XWHXUV��

5HQDXG�7RXUDLQH������%}Q}GLFWH�GH�)U}PLQYLOOH������-XOLH�5HYHUVDW������&}OLQH�'DPSIKRHU������'DPLHQ�6$1/$9,//(������HW�UHOHFWHXUV�U}GDFWHXUV����

���6HUYLFH�GH�J}Q}WLTXH��&+8�GH�6DLQW�(WLHQQH��6DLQW�(WLHQQH��)UDQFH
���7ULVRPLH����)UDQFH��&RQVHLO�VFLHQWL®TXH�7����6DLQW�(WLHQQH��)UDQFH
���6HUYLFH�GH�J}Q}WLTXH��&+8�GH�/\RQ��/\RQ��)UDQFH
���)LOL|UH�$Q'',�UDUHV��&+8�GH�/\RQ��/\RQ��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��&+8�GH�/\RQ���+&/��/\RQ��)UDQFH
���*URXSH�31'6�7����)LOL|UHV�GH�6RLQV�0DODGLHV�5DUHV��/\RQ��)UDQFH

0RWV�FOHIV���7ULVRPLH�����31'6��5HFRPPHQGDWLRQV��)LOL|UH�$Q'',�UDUHV

5mVXPm��

/D�WULVRPLH�����RX�6\QGURPH�GH�'RZQ��HVW�XQ�V\QGURPH�J}Q}WLTXH�e�GHYHQX�UDUH�l��(Q�HHW�OD�PDMRULW}�GHV�I�WXV�SRUWHXUV�GH�WULVRPLH����VRQW
GLDJQRVWLTX}V�HQ�S}ULRGH�SU}QDWDOH�VXLWH�v�OD�SROLWLTXH�GH�G}SLVWDJH�SURSRV}H�HQ�)UDQFH��,O �V DJLW �Q}DQPRLQV�GH�OD�SUHPL|UH�FDXVH�GH�G}®FLHQFH
LQWHOOHFWXHOOH��GH�O RUGUH�GH��������QDLVVDQFHV���6HORQ�OHV�GRQQ}HV�GH�O $JHQFH�GH�OD�%LRP}GHFLQH��LO�QD�W�HQYLURQ�����HQIDQWV�SRUWHXUV�GH�WULVRPLH
���FKDTXH�DQQ}H��/H�QRPEUH�GHV�3HUVRQQHV�3RUWHXVHV�GH�7ULVRPLH����337����HVW�HVWLP}�v��������HQ�)UDQFH��/ HVS}UDQFH�GH�YLH�G XQH�SHUVRQQH
SRUWHXVH�GH�WULVRPLH����HVW�HVWLP}H�v����DQV�HQ�������/HV�337���RQW�J}Q}UDOHPHQW�XQH�ERQQH�LQVHUWLRQ�VRFLDOH�HW�SHXYHQW�P~PH��SRXU�FHUWDLQHV�
WUDYDLOOHU�HQ�PLOLHX�RUGLQDLUH��,O�HVW�GRQF�LPSRUWDQW�GH�VRXWHQLU�OHV�IDPLOOHV�HW�SURSRVHU�XQH�SULVH�HQ�VRLQV�P}GLFDOH��SDUDP}GLFDOH��VRFLDOH�HW
}GXFDWLYH�OD�SOXV�DGDSW}H�SRVVLEOH�

& HVW�GDQV�FH�FRQWH[WH�TXH�OD�®OL|UH�GH�VDQW}�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�V\QGURPHV�PDOIRUPDWLIV�DYHF�RX�VDQV�'}®FLHQFH�,QWHOOHFWXHOOH�GH
FDXVHV�5DUHV��$Q'',�5DUHV���HQ�FROODERUDWLRQ�DYHF�GHV�VS}FLDOLVWHV�G DXWUHV�®OL|UHV��D�U}GLJ}�OH�3URWRFROH�1DWLRQDO�GH�'LDJQRVWLF�HW�GH�6RLQV��31'6��

/D�WULVRPLH����HVW�UHVSRQVDEOH�GH�QRPEUHXVHV�PDOIRUPDWLRQV�HW�FRPRUELGLW}V�HW�Q}FHVVLWH�XQH�SULVH�HQ�VRLQ�DGDSW}��$LQVL�LO�D�IDOOX�XQ�SHX�SOXV�GH��
DQV �HQ �PRELOLVDQW ��� �U}GDFWHXUV �HW �DXWDQW �UHOHFWHXUV �SRXU �®QDOLVHU �FHV �UHFRPPDQGDWLRQV� �/H �31'6 �DERUGH �OH �GLDJQRVWLF� �OHV �SULVHV �HQ �FKDUJH
P}GLFDOHV�HW�SDUDP}GLFDOHV��OH�VXLYL�P}GLFDO�HW�SDUDP}GLFDO�DLQVL�TXH�GHV�DUEUHV�G}FLVLRQQHOV�HW�GHV�WDEOHDX[�GH�VXLYL�FOLQLTXH�HW�ELRORJLTXH��$X
WRWDO�GL[�VHSW�FKDSLWUHV�P}GLFDX[�HW���FKDSLWUHV�SDUDP}GLFDX[�RQW�}W}�U}GLJ}V��3DUPL�OHV�SRLQWV�LPSRUWDQWV�VRQW�VRXOLJQ}HV�GHV�FRPSOLFDWLRQV�SHX
FRQQXHV�FRPPH�O H[SUHVVLRQ�GH�OD�GRXOHXU��OH�V\QGURPH�EXFFR�IDFLDO��OHV�DSQ}HV�REVWUXFWLYHV�GX�VRPPHLO��OHV�WURXEOHV�RVW}R�DUWLFXODLUHV�RX�HQFRUH
OD�G}SUHVVLRQ�P~PH�FKH]�OHV�DGROHVFHQWV��/HV�}YROXWLRQV�GH�IU}TXHQFH�GHV�FRPSOLFDWLRQV�RQW�}W}�DMXVW}HV�VXLWH�DX�G}SLVWDJH�SU}QDWDO��SDU�H[HPSOH
XQH�GLPLQXWLRQ�LPSRUWDQWH�G HQIDQW�QDLVVDQW�DYHF�XQH�FDUGLRSDWKLH�FRPSOH[H��'HV�UHFRPPDQGDWLRQV�VRQW�}JDOHPHQW�IDLWHV�FRQFHUQDQW�OHV�RXWLOV
XWLOLV}V�SRXU�}YDOXHU�OD�FRJQLWLRQ�HW�OD�SRVVLEOH�}YROXWLRQ�G}PHQWLHOOH�DSU|V����DQV��/D�VXUYHLOODQFH�ELRORJLTXH�D�}JDOHPHQW�}W}�U}YLV}H�

,O�QRXV�VHPEOH�LPSRUWDQW�GH�FRPPXQLTXHU�VXU�OD�SDUXWLRQ�GH�FH�31'6�FDU�OHV�SDWLHQWV�SRUWHXUV�GH�WULVRPLH����VRQW�DPHQ}V��QRQ�VHXOHPHQW�v�~WUH
UH{XV��SDU�WRXV�J}Q}WLFLHQV��PDLV�DXVVL�OHV�S}GLDWUHV��J}Q}UDOLVWHV�HW�VS}FLDOLVWHV��3URSRVHU�XQ�VXLYL�DGDSW}�HVW�XQH�FRQGLWLRQ�LPSRUWDQWH�SRXU
SHUPHWWUH�OD�PHLOOHXUH�LQFOXVLRQ�GH�FHV�SHUVRQQHV�GDQV�QRWUH�VRFL}W}���
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NKDRXOD�NKDFKQDRXL

���������/D�GHUPDWLWH�DWRSLTXH�DVVRFLmH�h�OD�PLFURGmOmWLRQ���T�����QxHVW�SDV�UHVWUHLQWH�h�OD�SRSXODWLRQ�DVLDWLTXH��3UmVHQWDWLRQ
GxXQ�SUHPLHU�FDV�V\QGURPLTXH�FDXFDVLHQ�HW�UHYXH�GH�OD�OLWWmUDWXUH

$XWHXUV��

.KDRXOD�=$$)5$1(�.+$&+1$28,������&KULVWLQH�&+,$9(5,1,������9}URQLTXH�'8%2&������6W}SKDQLH�0$1&($8������9}URQLTXH�3$48,6�)/8&./,1*(5
�����+RXGD�.$50286�%(1$,//<����

���J}Q}WLTXH�P}GLFDOH��&+8�GH�1LFH��1LFH��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�UDUHV�GH�OD�SHDX�HW�GHV�PXTXHXVHV�G RULJLQH�J}Q}WLTXH��6XG��6HUYLFH�GH�GHUPDWRORJLH��&+8�GH�1LFH��1LFH�
)UDQFH

0RWV�FOHIV���GHUPDWLWH�DWRSLTXH��WRXEOHV�GX�G}YHORSSHPHQW��PLFURG}O}WLRQ���T������V\QGURPH

5mVXPm��

/D �GHUPDWLWH �DWRSLTXH �HVW �XQH �PDODGLH �LQ¯DPPDWRLUH �FKURQLTXH �WRXFKDQW ���� �v ���� �GHV �QRXUULVVRQV� �TXL �SHXW �SDUIRLV �~WUH �U}Y}ODWULFH �GH
V\QGURPHV �J}Q}WLTXHV� �WHOV �TX
XQ �G}®FLW �LPPXQLWDLUH �RX �OH �V\QGURPH �GH �'XERZLW]�

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQ�HQIDQW�GH���DQV�DGUHVV}�HQ�FRQVXOWDWLRQ�GH�GHUPDWRORJLH�SRXU�XQ�HF]}PD�V}Y|UH�}YROXDQW�GHSXLV�O xJH�GH��
PRLV��'DQV�VHV�DQW}F}GHQWV�RQ�UHWURXYDLW�XQ�UHWDUG�GH�ODQJDJH�PDVVLI�HW�XQ�WURXEOH�GH�OD�SV\FKRPRWULFLW}�VXLYLV�DX�&$063��DYHF�XQH�,50�F}U}EUDOH
QRUPDOH�v���DQ��XQ�DVWKPH�GX�QRXUULVVRQ�HW�GHV�DOOHUJLHV�DOLPHQWDLUHV��$�OD�QDLVVDQFH��LO�DYDLW�XQH�G\VSODVLH�GHV�KDQFKHV�HW�GHV�H[WUDV\VWROHV
GLDJQRVWLTX}HV�HQ�SU}QDWDO�VDQV�DXWUHV�DQRPDOLH�FDUGLDTXH�DVVRFL}H��/HV�SDUHQWV�UDSSRUWDLHQW�OD�QRWLRQ�G XQ�PXWLVPH�V}OHFWLI�VDQV�WUDLW�DXWLVWLTXH
}YLGHQW� �/ H[DPHQ �UHWURXYDLW� �HQ �SOXV �G XQH �[}URVH �FXWDQ}H �LPSRUWDQWH �HW �GHV �O}VLRQV �GLXVHV �G HF]}PD� �XQH �G\VPRUSKLH �IDFLDOH� �XQ �SHFWXV
FDULQDWXP�HW�GHV�SLHGV�SODWV��/D�FURLVVDQFH�VWDWXUR�SRQG}UDOH�}WDLW�QRUPDOH�DYHF�XQ�S}ULP|WUH�FUxQLHQ�v�����'6��/ HF]}PD�}WDLW�PDO�FRQWU�O}�SDU
XQH�DVVRFLDWLRQ�GH�FU|PHV�}PROOLHQWHV�HW�GHUPRFRUWLFR�GHV�IRUWV�

$X�YX�GH�FHWWH�DVVRFLDWLRQ�V\QGURPLTXH��XQH�$&3$��SODWHIRUPH�$JLOHQW���;����.��D�}W}�LQGLTX}H�GH�SUHPL|UH�LQWHQWLRQ�HW�D�PLV�HQ�}YLGHQFH�XQH
G}O}WLRQ�K}W}UR]\JRWH�LQWHUVWLWLHOOH�GH�QRYR�G HQYLURQ�����0E�GH�OD�U}JLRQ���T�������T�����GX�EUDV�ORQJ�G XQ�FKURPRVRPH�����&HWWH�DQRPDOLH
SRXUUDLW�H[SOLTXHU�HQ�SDUWLH�OHV�VLJQHV�FOLQLTXHV�TXH�SU}VHQWH�QRWUH�SDWLHQW��QRWDPPHQW�OH�UHWDUG�GH�ODQJDJH�HW�OD�GHUPDWLWH�DWRSLTXH��$�QRWUH
FRQQDLVVDQFH��LO�Q D�MDPDLV�}W}�UDSSRUW}�XQ�UHPDQLHPHQW�GH�FHWWH�U}JLRQ�GX�FKURPRVRPH����LGHQWLTXH�DX�Q�WUH��(Q�UHYDQFKH��GHV�SDWLHQWV�D\DQW
GHV �G}O}WLRQV �FKHYDXFKDQWHV �HW �FRQWHQDQW �OH �J|QH �$1.�� �SU}VHQWHQW �v �GL}UHQWV �GHJU}V �XQH �G}®FLHQFH �FRJQLWLYH� �XQ �G}®FLW �GH �O DWWHQWLRQ �DYHF
K\SHUDFWLYLW}��RX�XQ�DXWLVPH��'H�P~PH��GHV�}WXGHV�G DVVRFLDWLRQ�SRUWDQW�VXU�GHV�SRSXODWLRQV�DVLDWLTXHV�RQW�G}PRQWU}�O LPSOLFDWLRQ�VLJQL®FDWLYH�GH
OD�U}JLRQ���T�����FRPPH�IDFWHXU�GH�VXVFHSWLELOLW}�GDQV�OD�VXUYHQXH�GH�GHUPDWLWH�DWRSLTXH�DYHF���J|QHV�FDQGLGDWV�LQWHUYHQDQW�GDQV�OD�U}SRQVH
LPPXQLWDLUH���$'2�HW�(*5��MRXHQW�XQ�U�OH�GDQV�OD�U}JXODWLRQ�GHV�FHOOXOHV�O\PSKRF\WDLUHV�7�HW�OH�J|QH�=1)����TXL�D�XQH�DFWLRQ�VXU�OD�F\WRNLQ|VH�GHV
FHOOXOHV �LPPXQLWDLUHV� �/H �J|QH�(*5��HVW �}JDOHPHQW �OL} �v�XQH�IRUPH�DXWRVRPLTXH�GRPLQDQWH �GH �&KDUFRW�0DULH�7RRWK ��W\SH�'�� �/H �SDWLHQW
E}Q}®FLHUD�G XQ�}OHFWURP\RJUDPPH�HQ�FDV�GH�V\PSWRPDWRORJLH�QHXURPXVFXODLUH�

1RXV�G}FULYRQV�v�WUDYHUV�FHWWH�REVHUYDWLRQ�XQ�QRXYHDX�V\QGURPH�PLFURG}O}WLRQQHO�GH�J|QHV�FRQWLJXV�MDPDLV�UDSSRUW}�v�QRWUH�FRQQDLVVDQFH�HW�QRXV
DSSRUWRQV�XQ�DUJXPHQW�GH�SOXV�HQ�IDYHXU�GH�O LPSOLFDWLRQ�GH�OD�U}JLRQ���T�����GDQV�OHV�GHUPDWLWHV�DWRSLTXHV��1RXV�IDLVRQV�}JDOHPHQW�DSSHO�v
FROODERUDWLRQ �SRXU �UDVVHPEOHU �G DXWUHV �FDV �VLPLODLUHV� �D®Q �GH �PLHX[ �FDUDFW}ULVHU �OH �SK}QRW\SH �DVVRFL} �v �FH �UHPDQLHPHQW� �HW �PLHX[ �G}®QLU �FH
QRXYHDX�V\QGURPH�
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3+$50$&2*c120,48(

&gOLQH�'$03)+2))(5

���������2XWLOV�GH�IRUPDWLRQ�HW�GxLQIRUPDWLRQ�GmSOR\mV�SDU�OD�zOLlUH�$Q'',�5DUHV�DXWRXU�GX�VmTXHQkDJH�KDXW�GmELW�HQ�OLHQ�DYHF
OH�3)0*����

$XWHXUV��

&}OLQH�'DPSIKRHU������/DXUHQW�'HPRXJHRW������/LOLD�%HQ�6ODPD������$QQLFN�7287$,1������$QQH�6RSKLH�'(1200(�3,&+21������7DQLD�$77,(�%,7$&+
�����%}Q}GLFWH�*HUDUG������(YDQ�*28<������$P}OLH�3LWRQ������3DVFDOH�6DXJLHU�9HEHU�������.}YLQ�<DX\�������-XOLHQ�7KHYHQRQ�������'DPLHQ�6DQODYLOOH
���������'DYLG�*HQHYLHYH�����������6DQGUD�0HUFLHU�������6\OYLH�2GHQW�����������/DXUHQFH�)DLYUH���������

���)LOL|UH�GH�VDQW}�$Q'',�5DUHV��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
���)LOL|UH�$Q'',�5DUHV��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���)LOL|UH�GH�VDQW}�$Q'',�5DUHV��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�2XHVW��&+8�GH�7RXUV��7RXUV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�(VW��&+8�GH�'LMRQ��'LMRQ��)UDQFH
���6RFL}W}�)UDQ{DLVH�GH�)�WRSDWKRORJLH��6R))RHW���+�SLWDO�1HFNHU�(QIDQWV�PDODGHV��3DULV��)UDQFH
���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�(VW��&KX�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�(VW��&+8�GH�5HLPV��5HLPV��)UDQFH
���/DERUDWRLUH�GH�GLDJQRVWLF�J}Q}WLTXH��&+8�GH�6WUDVERXUJ��6WUDVERXUJ��)UDQFH
����/DERUDWRLUH�GH�J}Q}WLTXH�PRO}FXODLUH��&+8�GH�5RXHQ��5RXHQ��)UDQFH
����&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�6XG�2XHVW�2FFLWDQLH�5}XQLRQ��&+8�GH�0RQWSHOOLHU�
0RQWSHOOLHU��)UDQFH
����&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�6XG�(VW��&+8�GH�*UHQREOH��*UHQREOH��)UDQFH
����&HQWUH�GH�5}I}UHQFH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��/DERUDWRLUH�GH�&\WRJ}Q}WLTXH�&RQVWLWXWLRQQHOOH��&%3(�
+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH
����&HQWUH�GH�5}I}UHQFH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��'}SDUWHPHQW�GH�J}Q}WLTXH�P}GLFDOH��&+58�GH�0RQWSHOOLHU�
0RQWSHOOLHU��)UDQFH
����)LOL|UH�GH�VDQW}�$Q'',�5DUHV��&+58�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
����&HQWUH�GH�5}I}UHQFH�$QRPDOLHV�GX�G}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�5}JLRQ�2XHVW��&+8�GH�1DQWHV��1DQWHV��)UDQFH
����&HQWUH�GH�5}I}UHQFH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��6HUYLFH�GH�J}Q}WLTXH�FOLQLTXH��&+8�GH�5HQQHV��5HQQHV�
)UDQFH
����)LOL|UH�GH�VDQW}�$Q'',�5DUHV��&+8�GH�5HQQHV��5HQQHV��)UDQFH
����&HQWUH�GH�5}I}UHQFH�GHV�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV��&HQWUH�GH�*}Q}WLTXH��&+8�GH�'LMRQ��'LMRQ��)UDQFH
����)LOL|UH�GH�VDQW}�$Q'',�5DUHV��&+8�GH�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���)RUPDWLRQ��1*6��3)0*����

5mVXPm��

'|V �VD �FU}DWLRQ� �OD �®OL|UH �$Q'',�5DUHV �V
HVW �GRQQ}H �SRXU �REMHFWLI �GH �IRUPHU �HW �G LQIRUPHU �OH �SOXV �JUDQG �QRPEUH �GH �SHUVRQQHV �DX �WUDQVIHUW �YHUV
O DUULY}H�GX�V}TXHQ{DJH�KDXW�G}ELW��6+'��HQ�SDUWLFXOLHU�SDQJ}QRPLTXH�HQ�GLDJQRVWLF��Y}ULWDEOH�WRXUQDQW�WHFKQRORJLTXH�D\DQW�SHUPLV�XQH�U}GXFWLRQ
PDVVLYH�GH�O HUUDQFH�GLDJQRVWLTXH��3OXVLHXUV�LQLWLDWLYHV�RQW�}W}�PLVHV�HQ�SODFH�SRXU�GL}UHQWV�SXEOLFV�

3RXU�U}SRQGUH�v�GHV�EHVRLQV�GH�IRUPDWLRQ�GHV�SHUVRQQHOV�P}GLFDX[�HW�SDUDP}GLFDX[��OD�®OL|UH�D�PLV�HQ� �SODFH�G|V������OH�',8�e�'LDJQRVWLF�GH
SU}FLVLRQ�HW�P}GHFLQH�SHUVRQQDOLV}H�l�GDQV�OH�FRQWH[WH�G XQH�P}GHFLQH�SHUVRQQDOLV}H�HQ�SOHLQ�HVVRU�HW�OD�PLVH�HQ�SODFH�GX�3ODQ�)UDQFH�0}GHFLQH
*}QRPLTXH�������/HV�®OL|UHV�$Q'',�5DUHV�HW�'}®6FLHQFH��HQ�FROODERUDWLRQ�DYHF�O $13*0�HW�O $)*&��RQW�RUJDQLV}�XQH�IRUPDWLRQ�JUDWXLWH�e�6+'�HW
0}GHFLQH �*}QRPLTXH �HQ �GL}UHQWV �QLYHDX[ �l �D[}H �DXWRXU �GH �� �WK}PDWLTXHV� �OD �J}Q}WLTXH �FOLQLTXH� �OD �J}Q}WLTXH �PRO}FXODLUH� �O }WKLTXH ��YDOLG}H
'3&���HW�OD�ELRLQIRUPDWLTXH��DYHF�GHV�FRQWHQXV�GL}UHQWV�VHORQ�OH�QLYHDX��GH�G}EXWDQW�v�FRQ®UP}���'HYDQW�OD�IRUWH�GHPDQGH����VHVVLRQV�RQW�}W}
U}DOLV}HV��UHJURXSDQW�SOXV�GH�����SDUWLFLSDQWV��$Q'',�5DUHV�D�G}SOR\}�GH�QRPEUHXVHV�DXWUHV�LQLWLDWLYHV�DXWRXU�GX�6+'��FRPPH�OD�PLVH�HQ�OLJQH
G XQ�IRUXP�G }FKDQJH�VXU�OHV�YDULDQWV�ELRORJLTXHV��VXU�OHV�GL°FXOW}V�}WKLTXHV�UHQFRQWU}HV��GHV�SURSRVLWLRQV�HQ�H�OHDUQLQJ�DYHF�GHV�PRGXOHV�SRXU
V H[HUFHU�v�O LQWHUSU}WDWLRQ�G H[RPH�RX�OD�PLVH�HQ�SODFH�G XQ�022&�GH�ELRLQIRUPDWLTXH��8Q�SURMHW�GH�VHQVLELOLVDWLRQ�GHV�P}GHFLQV�VS}FLDOLVWHV�DX[
GL°FXOW}V�HQWUDLQ}HV�SDU�OD�SUHVFULSWLRQ�HW�OH�UHQGX�GH�U}VXOWDW�G XQ�V}TXHQ{DJH�SDQJ}QRPLTXH�HVW�HQ�FRXUV�GH�U}¯H[LRQ�

3RXU�OHV�SURIHVVLRQQHOV�QRQ�LQLWL}V��OHV�SDWLHQWV�HW�OHXU�IDPLOOH��OD�®OL|UH�D�U}DOLV}�GHV�®OPV�DQLP}V�LQWLWXO}V�e�'LDJQRVWLF�GHV�PDODGLHV�UDUHV��DSSRUW
GX�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ�l��e�/HV�GRQQ}HV�VHFRQGDLUHV�LVVXHV�GX�V}TXHQ{DJH�KDXW�G}ELW�GX�J}QRPH�l��RX�HQFRUH�e�0}GHFLQH
J}QRPLTXH �HW �V}TXHQ{DJH �KDXW �G}ELWl� �&HV �®OPV �H[SOLTXHQW� �DYHF �GHV �PRWV �VLPSOHV� �FH �TX HVW �OH �J}QRPH� �OH �V}TXHQ{DJH� �VRQ �DSSRUW �GDQV �OH
GLDJQRVWLF�GHV�PDODGLHV�UDUHV�HW�OHV�GL}UHQWV�U}VXOWDWV�SRVVLEOHV��/D�®OL|UH�D�DXVVL�}GLW}�XQH�SODTXHWWH�G LQIRUPDWLRQ�TXL�H[SOLTXH�OH�V}TXHQ{DJH�HW
TXL�SHXW�~WUH�UHPLV�HQ�FRQVXOWDWLRQ���e�/H�V}TXHQ{DJH�KDXW�G}ELW�GH�O H[RPH�l���HW�XQ�JXLGH�GH�SU}SDUDWLRQ�v�OD�FRQVXOWDWLRQ�GH�J}Q}WLTXH��e�*XLGH
GH�OD�FRQVXOWDWLRQ�GH�P}GHFLQH�J}QRPLTXH���SUHVFULSWLRQ�HW�DQQRQFH�GLDJQRVWLTXH�GH�U}VXOWDWV�REWHQXV�SDU�V}TXHQ{DJH�KDXW�G}ELW�SDQJ}QRPLTXH
GDQV�OHV�PDODGLHV�UDUHV�l��

/HV�GL}UHQWHV�DFWLRQV�GH�OD�®OL|UH�VRXKDLWHQW�U}SRQGUH�DX[�EHVRLQV�GH�IRUPDWLRQ�HW�G LQIRUPDWLRQ�GH�O HQVHPEOH�GH�VHV�PHPEUHV�HW�GX�JUDQG�SXEOLF
GHYDQW�O HVVRU�GX�6+'�HW�OD�U}YROXWLRQ�GLDJQRVWLTXH�TXL�HQ�G}FRXOH��

3LlFH�MRLQWH���$VVLVHV������'DPSIKRHU�$Q'',�5DUHV�SGI
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&DUROLQH�5$<1$/

���������/xDSSRUW�GHV�DQDO\VHV�IRQFWLRQQHOOHV�GH�YDULDQWV�UDUHV�GX�JlQH�&)75�GDQV�OH�FDGUH�GX�GLDJQRVWLF�GxH[SHUWLVH�HW�GX
FRQVHLO�JmQmWLTXH�GH�OD�PXFRYLVFLGRVH�

$XWHXUV��

)DQQ\�9(51($8������$QQH�%(5*28*128;���������-HVVLFD�9$5,/+������.DULQH�'(/(7$1*������-HDQ�3LHUUH�$/7,(5,������6RXSKDWWD�6$625,7+��������
&RULQQH�%$5(,/���������0DJDOL�7$8/$1�&$'$56������&DUROLQH�5$<1$/�������

���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH���&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���($�������8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���($�������/DERUDWRLUH�GH�*}Q}WLTXH�GH�0DODGLHV�5DUHV��8QLYHUVLW}�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH��&+8�GH�0RQWSHOOLHU��0RQWSHOOLHU��)UDQFH

0RWV�FOHIV���&)75��GLDJQRVWLF�G H[SHUWLVH��YDULDQWV�GH�VLJQL®FDWLRQ�LQFRQQXH��}WXGHV�IRQFWLRQQHOOHV��FRQVHLO�J}Q}WLTXH

5mVXPm��

2EMHFWLIV���/D�PXFRYLVFLGRVH�HVW�O XQH�GHV�SUHPL|UHV�LQGLFDWLRQV�GH�WHVWV�J}Q}WLTXHV�HW�GH�GLDJQRVWLF�SU}QDWDO�RX�SU}LPSODQWDWRLUH�SDUPL�OHV
PDODGLHV�PRQRJ}QLTXHV��*UxFH�DX[�}YROXWLRQV�GHV�WHFKQLTXHV�GH�GLDJQRVWLF��OH�QRPEUH�GH�YDULDWLRQV�GH�V}TXHQFH�LGHQWL®}HV�VXU�OH�J|QH�&)75�HVW
HQ �FRQVWDQWH �DXJPHQWDWLRQ� �'H �QRPEUHX[ �YDULDQWV �UDUHV� �GRQW �O LPSDFW �SDWKRJ|QH �Q HVW �SDV �WRXMRXUV �G}®QL� �VRQW �DLQVL �UDSSRUW}V� �(Q �WDQW �TXH
ODERUDWRLUH�GH�U}I}UHQFH�DX�VHLQ�GX�5}VHDX�IUDQ{DLV�*HQ0XFR)UDQFH��QRXV�VRPPHV�VS}FLDOLV}V�GDQV�O LGHQWL®FDWLRQ�GH�FHV�YDULDQWV�UDUHV�DX�QLYHDX
U}JLRQDO�HW�QDWLRQDO��/RUVTXH�OHXU�SDWKRJ}QLFLW}�HVW�LQFRQQXH��QRXV�XWLOLVRQV�XQ�HQVHPEOH�GH�WHVWV�LQ�YLWUR�GDQV�GHV�OLJQ}HV�FHOOXODLUHV�LPPRUWDOLV}HV
RX�H[�YLYR�v�SDUWLU�GH�FHOOXOHV�}SLWK}OLDOHV�QDVDOHV��GDQV�OH�FDGUH�GH�OHXU�FDUDFW}ULVDWLRQ�IRQFWLRQQHOOH�

0mWKRGHV���/ LPSDFW�GHV�YDULDQWV�GH�OD�V}TXHQFH�SURPRWULFH�GH�&)75�VXU�OD�WUDQVFULSWLRQ�HVW�}YDOX}�GDQV�XQ�YHFWHXU�G H[SUHVVLRQ�GH�OD�OXFLI}UDVH
VRXV�OD�G}SHQGDQFH�GX�SURPRWHXU�PLQLPDO�GH�&)75��/H�V\VW|PH�GH�PLQLJ|QH�S63/��SHUPHW�G }YDOXHU�O LPSDFW�GH�YDULDQWV�H[RQLTXHV�HW�LQWURQLTXHV
VXU�O }SLVVDJH�HW�OHV�YHFWHXUV�G H[SUHVVLRQ�SF'1$��&)75�HW�S7UDFHU�&)75��FRQWHQDQW�OD�V}TXHQFH�FRGDQWH�GH�&)75��VRQW�XWLOLV}V�SRXU�TXDQWL®HU�OH
WDX[�GH�SURW}LQH�HW�VRQ�QLYHDX�GH�PDWXUDWLRQ�

5mVXOWDWV���'HSXLV�������QRXV�DYRQV�WHVW}����YDULDQWV�&)75�����H[RQLTXHV�����LQWURQLTXHV�HW���YDULDQW�GX�SURPRWHXU���GDQV�XQ�FRQWH[WH�GH
VXVSLFLRQ�GH�SDWKRORJLH�GX�&)75��Q �����GH�VXVSLFLRQ�I�WDOH�GH�PXFRYLVFLGRVH��Q ����G DQDO\VH�GH�FRQMRLQWV�G DSSDUHQW}V��Q ���RX�GH�PDODGHV
�Q ���HW�VXLWH�v�OD�G}FRXYHUWH�IRUWXLWH�ORUV�G DQDO\VHV�IDPLOLDOHV��Q ����6HXO�OH�YDULDQW�F�����*�!�$��S��9DO���0HW���D�PRQWU}�XQ�LPSDFW�VXU
O }SLVVDJH�GH�&)75��3DUPL�OHV����YDULDQWV�Q D\DQW�SDV�G LPSDFW�VXU�O }SLVVDJH�GH�&)75����YDULDQWV�H[RQLTXHV��VXU����WHVW}V�v�FH�MRXU��HQWUD�QHQW�XQH
GLPLQXWLRQ�GH�OD�TXDQWLW}�GH�OD�SURW}LQH��(Q®Q��1RXV�Q DYRQV�SDV�REVHUY}�GH�GLPLQXWLRQ�GH�OD�WUDQVFULSWLRQ�OL}H�DX�YDULDQW�GX�SURPRWHXU�F����$�!�&�

$LQVL��FHV�}WXGHV�LQ�YLWUR�RQW�SHUPLV�GH�SRVHU�OH�GLDJQRVWLF�GH�PXFRYLVFLGRVH�GH���HQIDQWV�LVVXV�GX�G}SLVWDJH�Q}RQDWDO�HW�GH�SURSRVHU�XQ�FRQVHLO
J}Q}WLTXH�DGDSW}�v�OHXU�IDPLOOH��'RX]H�FRXSOHV�RQW�SX�~WUH�UDVVXU}V�TXDQW�v�OHXU�ULVTXH�G DYRLU�XQ�HQIDQW�DWWHLQW�GH�PXFRYLVFLGRVH�HW�QRXV�DYRQV
SURSRV}�GH�SRXUVXLYUH�O DQDO\VH�PRO}FXODLUH�FKH]���SDWLHQWV�SRUWHXUV�GH�YDULDQWV�LQWURQLTXHV�GRQW�OD�SDWKRJ}QLFLW}�Q D�SDV�}W}�FRQ®UP}H�

&RQFOXVLRQ���%LHQ�TXH�GHV�H[S}ULHQFHV�FRPSO}PHQWDLUHV�VRLHQW�Q}FHVVDLUHV�SRXU�}YDOXHU�O LPSDFW�GHV�YDULDQWV�IDX[�VHQV�VXU�O DFWLYLW}�RX�OD
VWDELOLW}�WUDQVPHPEUDQDLUH�GX�FDQDO�&)75��OHV�}WXGHV�IRQFWLRQQHOOHV�PLVHV�HQ��XYUH�SHUPHWWHQW�G DP}OLRUHU�OD�SULVH�HQ�FKDUJH�GHV�SDWLHQWV�HW�GH
SURSRVHU�XQ�FRQVHLO�J}Q}WLTXH�DGDSW}�DX[�IDPLOOHV�GDQV�OH�FDGUH�GH�QRWUH�DFWLYLW}�GH�GLDJQRVWLF�G H[SHUWLVH�

3LlFH�MRLQWH���5HVXPHB$VVLVHV�����B9HUQHDX�GRF
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0DKD�%HQ�-HPDD

���������(WXGH�GxXQ�DQQHDX�GX�FKURPRVRPH����SDU�&*+�$UUD\���$�SURSRV�GxXQ�FDV

$XWHXUV��

0DKD�%HQ�-HPDD������6DUUD�'LPDVVL������/DWLID�/DVVRXHG������$\GD�%DQQRXU������+DP]D�KDGM�$EGDOODK������6RXPD\D�0RXJRX�=HUHOOL������+HGL�.KDLUL
�����$OL�6DDG����

���/DERUDWRLUH�G
KLVWRORJLH�HPEU\RORJLH��)DFXOW}�GH�0}GHFLQH�GH�6ID[��8QLYHUVLW}�GH�6ID[��6ID[��7XQLVLH
���6HUYLFH�GH�&\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+8�)DUKDW�+DFKHG�6RXVVH��6RXVVH���7XQLVLH
���6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��&+8�)DUKDW�+DFKHG�6RXVVH��6RXVVH��7XQLVLH
���/DERUDWRLUH�GH�&\WRJ}Q}WLTXH��)DFXOW}�GH�0}GHFLQH�,EQ�(O�-D]]DU��8QLYHUVLW}�GH�6RXVVH��6RXVVH��7XQLVLH
���6HUYLFH�GH�&\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+8�)DUKDW�+DFKHG�6RXVVH��6RXVVH��7XQLVLH
���6HUYLFH�GH�&\WRJ}Q}WLTXH�HW�GH�%LRORJLH�GH�OD�5HSURGXFWLRQ��&+8�)DUKDW�+DFKHG�6RXVVH��VRXVVH��7XQLVLH
���6HUYLFH�GH�J\Q}FRORJLH�REVW}WULTXH��&+8�)DUKDW�+DFKHG�6RXVVH��VRXVVH��7XQLVLH

0RWV�FOHIV���ULQJ�����DYRUWHPHQWV�v�U}S}WLWLRQ��),6+��&*+�$UUD\

5mVXPm��

,QWURGXFWLRQ��

/HV�DQQHDX[�FKURPRVRPLTXHV�VRQW�GHV�DQRPDOLHV�FKURPRVRPLTXHV�UDUHV�DYHF�XQH�IU}TXHQFH�HVWLP}H�v���������FRQFHSWLRQV��'DQV�SOXV�GH����
GHV�FDV�FHV�DQQHDX[�FKURPRVRPLTXHV�LPSOLTXHQW�OHV�FKURPRVRPHV�DFURFHQWULTXHV�

3DWLHQWV�HW�PmWKRGHV��

1RXV�UDSSRUWRQV�OH�FDV�G XQH�SDWLHQWH�xJ}H�GH����DQV�TXL�FRQVXOWH�SRXU�GHV�DYRUWHPHQWV�v�U}S}WLWLRQ��/D�SDWLHQWH�D�XQH�®OOH�GH���DQV�HQ�ERQQH
VDQW}� �(OOH �D �E}Q}®FL} �G XQ �FDU\RW\SH �VXU �O\PSKRF\WHV �VDQJXLQV �HQ �EDQGHV �5� �G XQH �K\EULGDWLRQ �LQ�VLWX �¯XRUHVFHQWH ��),6+� �HW �G XQH �K\EULGDWLRQ
J}QRPLTXH�FRPSDUDWLYH�VXU�SXFH�v�$'1��&*+�DUUD\��

5mVXOWDWV�

/H�FDU\RW\SH�D�PLV�HQ�}YLGHQFH�OD�SU}VHQFH�G XQ�FKURPRVRPH����HQ�DQQHDX�HQ�PRVD�TXH�������;;��U������>��@������;;������>�@��/D�),6+�XWLOLVDQW�OD
VRQGH�VXEW}ORP}ULTXH�HQ���T��'��6������D�PRQWU}�XQH�G}O}WLRQ�GH�FHWWH�U}JLRQ�FKURPRVRPLTXH��/D�&*+�DUUD\�DYDLW�FRQFOX�v�XQH�G}O}WLRQ�HQ
��T�����GH������0E�

'LVFXVVLRQ��

/HV �DQRPDOLHV �W}ORP}ULTXHV ��G}O}WLRQV �RX �IXVLRQV� �RQW �}W} �OH �SOXV �VRXYHQW �LQFULPLQ}HV �GDQV �OH �P}FDQLVPH �GH �IRUPDWLRQ �GHV �DQQHDX[
FKURPRVRPLTXHV��,OV�VRQW�OH�SOXV�VRXYHQW�G}FULWV�HQ�PRVD�TXH��}WDQW�GRQQ}�OHXU�LQVWDELOLW}�

/H�SK}QRW\SH�DVVRFL}�DX�U������HVW�YDULDEOH�G}SHQGDQW�HVVHQWLHOOHPHQW�GH�OD�SU}VHQFH�RX�QRQ�G XQH�G}O}WLRQ�HW�VRQ�FRQWHQX�HQ�J|QHV��,O�SHXW
DVVRFLHU�� �XQ�V\QGURPH�G\VPRUSKLTXH��XQ�WDEOHDX�SRO\PDOIRUPDWLI� �XQ�G}®FLW�LQWHOOHFWXHO� �XQ�UHWDUG�SV\FKRPRWHXU��XQ�UHWDUG�VWDWXUR�SRQG}UDO�RX
GHV�WURXEOHV�GH�OD�IHUWLOLW}�v�W\SH�G D]RRVSHUPLH�RX�G DYRUWHPHQWV�v�U}S}WLWLRQ�

1RWUH�SDWLHQWH�SRUWH�HQ�SOXV�XQH�G}O}WLRQ�HQ���T�������&HWWH�G}O}WLRQ�FRQWLHQW�SOXVLHXUV�J|QHV�GRQW�&)$3�����&2/�$���3&17��,7*%��FRQQXV
LPSOLTX}V�GDQV�OD�IRUPDWLRQ�GX�F\WRVTXHOHWWH��OD�U}SDUDWLRQ�GH�O $'1��OH�PDLQWLHQ�GH�OD�PDWULFH�H[WUDFHOOXODLUH��PDLV�}JDOHPHQW�OH�IRQFWLRQQHPHQW
GHV�FHOOXOHV�GX�V\VW|PH�LPPXQLWDLUH�HW�OD�V\QWK|VH�GHV�LPPXQRJOREXOLQHV��/D�G}O}WLRQ�GH�FHV�J|QHV�SRXUUDLW�~WUH�UHVSRQVDEOH�GHV�DYRUWHPHQWV
FKH]�QRWUH�SDWLHQWH�



21&2*c1c7,48( .DULQH�$XULEDXOW

���������,QWmUnW�G
XQH�SULVH�G
HVVDL�GH��PO�YHUVXV��PO�GH�SODVPD��HQ�HQWUmH�G
XQH�WHFKQLTXH�G
H[WUDFWLRQ�G
$'1�WXPRUDO
FLUFXODQW���HVVDL�FRPSDUDWLI�h�SDUWLU�GHV�SODVPDV�GH����SDWLHQWV�DWWHLQWV�GH�FDQFHUV�

$XWHXUV��

7KRPDV�'HQL]H������.DULQH�$XULEDXOW������+}O|QH�%ORQV�������

���%LRFKLPLH��+�SLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH��+RSLWDO�(XURS}HQ�*HRUJHV�3RPSLGRX��3DULV��)UDQFH
���805�6������,16(50��3DULV��)UDQFH

0RWV�FOHIV���&DQFHU��$'1�WXPRUDO�FLUFXODQW��.5$6��15$6��(*)5��1*6��([WUDFWLRQ

5mVXPm��

'DQV�OH�FRQWH[WH�GH�OD�SULVH�HQ�FKDUJH�ELRORJLTXH�GHV�FDQFHUV��SRXPRQ��FRORQ��SDQFU}DV���OH�V}TXHQ{DJH�GH�O
$'1�WXPRUDO�FLUFXODQW�SU}VHQWH�XQ
SRWHQWLHO �GLDJQRVWLF �HW �SURQRVWLF� �'DQV �OH �EXW �G
DXJPHQWHU �OD �VHQVLELOLW} �UHODWLYH �GH �FHV �V}TXHQ{DJHV� �QRXV �DYRQV �PHVXU} �O
LQW}U~W �G
XQH
DXJPHQWDWLRQ�GH�SULVH�G
HVVDL�GH���P/��H[WUDFWHXU�0D[ZHOO��3URP}JD��)UDQFH��v���P/��H[WUDFWHXU�&KHPDJLF������3HUNLQ�(OPHU��SRXU�O
H[WUDFWLRQ
G
$'1�FLUFXODQW��3RXU�FHW�HVVDL�FRPSDUDWLI�����SDWLHQWV�DWWHLQWV�GH�FDQFHUV���FRORUHFWDX[��1 ����SDQFU}DWLTXHV��1 ����SXOPRQDLUHV��1 ����RQW�}W}
FKRLVLV� �O
$'1�FLUFXODQW �H[WUDLW �v �SDUWLU �GH �� �P/� �SXLV �G
DXWUH �SDUW �v �SDUWLU �GH �� �P/� � �/HV �$'1�H[WUDLWV �RQW �}W} �GRV}V �SDU �¯XRULP}WULH� ��4ELW� �/LIH
7HFKQRORJLHV�� �SXLV �V}TXHQF}V �DX �PR\HQ�G
XQ �SDQHO �$PSOLVHT ��3DQHO �FRORQ �OXQJ �9� �,RQ �$PSOLVHT �FDQFHU �UHVHDUFK� �7KHUPR®VKHU� �VXU �LQVWUXPHQW
3URWRQ��7KHUPR®VKHU��)UDQFH�� �SURIRQGHXU�PR\HQQH�������OHFWXUHV��,QLWLDOHPHQW�OHV�TXDQWLW}V�G
$'1�FLUFXODQW�REWHQXHV�YDULDLHQW�GH�����v����QJ
SRXU���P/�GH�SODVPD�����SDWLHQWV�SU}VHQWDLHQW�GHV�SUR®OV�QRQ�PXW}V�����PXW}V����}FKDQWLOORQ�QRQ�LQWHUSU}WDEOH���(Q�SRUWDQW�v���PO�OH�YROXPH�GH
SODVPD�H[WUDLW��LO�D�}W}�REVHUY}�XQH�DXJPHQWDWLRQ�VLJQL®FDWLYH���!���IRLV��GH�OD�TXDQWLW}�G
$'1�FLUFXODQW�H[WUDLW��SRXU�OHV�SDWLHQWV�GRQW�OD�TXDQWLW}
WRWDOH�G
$'1�FLUFXODQW�LQLWLDOH�}WDLW�VXS}ULHXUH�v���QJ�P/�GH�SODVPD��VRLW����SDWLHQWV��(Q�V}TXHQ{DJH���SDWLHQW�H[WUDLW�VXU�0D[ZHOO�FRQWUH���VXU
&KHPDJLF ���� �VRQW �QRQ �LQWHUSU}WDEOHV� �HW �OH �SUR®O �PXWDWLRQQHO �GH ��� �SDWLHQWV �HVW �LQFKDQJ}� �� �SDWLHQWV �SU}VHQWHQW �XQ �JDLQ �GH �PXWDWLRQV �GRQW ��
(*)5����60$'��G
LQW}U~W�FOLQLTXH��3RXU�WURLV�SDWLHQWV�XQH�SHUWH�G
LQIRUPDWLRQ�HVW�REVHUY}H��GRQW���GHO���(*)5�SU}VHQWH�LQLWLDOHPHQW�v���������.5$6
SU}VHQWH�v������HW���(*)5�7���0�SU}VHQWH�v������/HV�U}VXOWDWV�SU}OLPLQDLUHV�VRQW�HQ�IDYHXU�GX�SDVVDJH�GHV�YROXPHV�H[WUDLWV�GH���v��P/�SRXU
DXJPHQWHU�OHV�FKDQFHV�GH�G}WHFWLRQ�GH�PXWDWLRQV�W\SH�(*)5��.5$6��15$6��GDQV�O
$'1�SODVPDWLTXH�FLUFXODQW�GH�SDWLHQWV�DWWHLQWV�GH�FDQFHUV��WRXW
HQ�D°QDQW�OHV�VWUDW}JLHV�G
DQDO\VH�SRXU�FRPSUHQGUH�HW�PLQLPLVHU�OH�ULVTXH�GH�SHUWH�G
LQIRUPDWLRQ�VXU�OD�G}WHFWLRQ�GHV��PXWDWLRQV�SU}VHQWHV�DYHF�GH
IDLEOHV�UDWLRV�DOO}OLTXHV�

3LlFH�MRLQWH���$EVWUDFW�DVVLVHV������GRF[
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9LUJLQLH�&KHVQDLV

���������6WUDWmJLH�GH�SULRULVDWLRQ�GH�YDULDQWV�DSUlV�VmTXHQkDJH�FLEOm�GH�Ox$'1

$XWHXUV��

(PPDQXHO�*LOVRQ������9LUJLQLH�&KHVQDLV������6}JRO|QH�'LU\������(ULF�*LQRX[����

���5	'��/LIH�DQG�6RIW��/H�3OHVVLV�5RELQVRQ��)UDQFH

0RWV�FOHIV���1*6��YDULDQWV�SULRULWL]DWLRQ��PDFKLQH�OHDUQLQJ

5mVXPm��

/D�G}PRFUDWLVDWLRQ�GX�V}TXHQ{DJH�v�KDXW�G}ELW�D�FRPPH�FRQV}TXHQFH�O DFFXPXODWLRQ�G XQH�TXDQWLW}�LPSRUWDQWH�GH�GRQQ}HV�Q}FHVVLWDQW�XQH
DQDO\VH�DSSURIRQGLH��$LQVL��LO�HVW�Q}FHVVDLUH�GH�J}Q}UHU�GHV�SLSHOLQHV�SHUPHWWDQW�GH�L��®OWUHU�HW�DOLJQHU�OHV�V}TXHQFHV�GH�ERQQH�TXDOLW}��LL��5}DOLVHU
OHV�DSSHOV�GH�YDULDQWV��LLL��DQQRWHU�FHV�YDULDQWV�VHORQ�GL}UHQWV�FULW|UHV�HW�LY��KL}UDUFKLVHU�OHV�YDULDQWV�VHORQ�FHV�DQQRWDWLRQV��&HWWH�GHUQL|UH�}WDSH
HVW�FUXFLDOH�� �F HVW�HOOH�TXL�YD�SHUPHWWUH�GH�G}®QLU�TXHOV�VRQW�OHV�YDULDQWV�G LQW}U~W� �1RXV�DYRQV�FKRLVL �XQH�DSSURFKH�EDV}H�VXU�XQ�DOJRULWKPH�GH
PDFKLQH�OHDUQLQJ��H[SORLWDQW�O LQIRUPDWLRQ�FRQWHQXH�GDQV�OHV�DQQRWDWLRQV�J}Q}U}HV�SDU�OH�SLSHOLQH�ELRLQIRUPDWLTXH�SRXU�FRQVWUXLUH�XQH�IURQWL|UH�GH
G}FLVLRQ�V}SDUDQW�OHV�YDULDQWV�G LQW}U~WV�GX�UHVWH�

&KDTXH�YDULDQWV�HVW�DLQVL�FDUDFW}ULV}�SDU����DQQRWDWLRQV�GH�W\SH�FRQWLQXH�RX�FDW}JRULHOOH�HW�SRXYDQW�~WUH�FODVV}HV�HQ���JURXSHV�SULQFLSDX[���OHV
DQQRWDWLRQV�TXDOLWDWLYHV�WHOOHV�TXH�OD�TXDOLW}�GHV�EDVHV�DOWHUQDWLYHV��OD�SURIRQGHXU�v�OD�SRVLWLRQ�HW�GHV�P}WULTXHV�FRQFHUQDQW�O HQYLURQQHPHQW
J}QRPLTXH�GHV�YDULDQWV���OHV�DQQRWDWLRQV�IRQFWLRQQHOOHV�WHOOHV�TXH�OD�SU}VHQFH�GHV�YDULDQWV�GDQV�GHV�EDVHV�GH�GRQQ}HV�SXEOLTXHV�HW�GHV�VFRUHV�GH
SU}GLFWLRQ�GH�O LPSDFW�VXU�OD�SURW}LQH���OHV�DQQRWDWLRQV�TXDQWLWDWLYHV�WHOOH�TXH�OHV�IU}TXHQFHV�DOO}OLTXHV�GHV�YDULDQWV��'DQV�XQ�VRXFL�GH�SHUIRUPDQFH
SXUH��QRXV�DYRQV�FKRLVL�XQ�PRG|OH�G HQVHPEOH�SRXU�U}DOLVHU�OD�FODVVL®FDWLRQ�GHV�YDULDQWV�v�SDUWLU�GH�FHV�DQQRWDWLRQV��/H�/LJKW*%0������FRPELQH�OD
SU}GLFWLRQ�GH�SOXVLHXUV�HVWLPDWHXUV��GHV�DUEUHV�GH�G}FLVLRQ��FRQVWUXLWV�JUxFH�v�XQH�VWUDW}JLH�GH�ERRVWLQJ��FKDTXH�QRXYHO�HVWLPDWHXU�HVW�FRQVWUXLW
VXU�OD��SVHXGR�HUUHXU �GHV�SU}F}GHQWV�HVWLPDWHXUV��HW�D�SRXU�SULQFLSDX[�DYDQWDJHV�G ~WUH�KDXWHPHQW�SDUDP}WUDEOH�HW�SHUIRUPDQW�

1RXV�DYRQV�YDOLG}�QRWUH�DSSURFKH�GH�FODVVL®FDWLRQ�GH�YDULDQWV�VXU�GHX[�MHX[�GH�WHVWV�LQG}SHQGDQW��6XU�OH�SUHPLHU�MHX�GH�GRQQ}HV�FRUUHVSRQGDQW�v
GHV�GRQQ}HV�GH�V}TXHQ{DJH�FLEO}�REWHQX�v�SDUWLU�GH�FHOOXOHV�PRQRQXFO}HV�P}GXOODLUH��QRXV�DYRQV�REWHQX�VXU�MHX�GH�WHVW�XQ�VFRUH�)��GH�������HW
XQH�DLUH�VRXV�OD�FRXUEH��$8&��52&�HVW�GH��������W}PRLJQDQW�G XQH�ERQQH�V}SDUDWLRQ�GHV�YDULDQWV�G LQW}U~WV��6XU�OH�GHX[L|PH�MHX�GH�GRQQ}HV�LVVXV
GX�V}TXHQ{DJH�G $'1�FLUFXODQW�SODVPDWLTXH�GH�SDWLHQWV�SRUWHXU�GH�GL}UHQWV�W\SHV�GH�FDQFHU��QRXV�DYRQV�REWHQXV�XQ�VFRUH�)��GH�����HW�XQH�$8&
52&�GH��������YDOLGDQW�}JDOHPHQW�OHV�SHUIRUPDQFH�GH�QRWUH�DSSURFKH�

&HWWH�}WXGH�QRXV�D�SHUPLV�GH�PHWWUH�HQ�SODFH�XQ�PRG|OH�VWDWLVWLTXH�SHUPHWWDQW�GH�U}DOLVHU�GHV�KL}UDUFKLVDWLRQV�GH�YDULDQWV�GDQV�GHX[�FRQWH[WHV
ELRORJLTXHV �GL}UHQWV� �1}DQPRLQV� �OHV �FDUDFW}ULVWLTXHV �GHV �YDULDQWV �G LQW}U~W �FKDQJHQW �VHORQ �OH �W\SH �GH �SUREO|PH� �-XVTX v �SU}VHQW �QRXV �DYRQV
HQWUD�Q}�QRWUH�PRG|OH�VXU�GHV�MHX[�GH�GRQQ}HV�UHSU}VHQWDWLIV�G XQ�SUREO|PH�VS}FL®TXH��/D�FDSDFLW}�GH�QRWUH�PRG|OH�v�J}Q}UDOLVHU�GRLW�~WUH�DLQVL
PHVXU}��FH�TXL�IHUD�O REMHW�GH�WUDYDX[�IXWXUV�

�



0$/$',(6�0c7$%2/,48(6�(7
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3$6&$/�/$)25(7

���������5KDEGRP\RO\VHV�DYHF�DFLGRVH�ODFWLTXH�PDMHXUH�HQ�UDSSRUW�DYHF�XQH�PXWDWLRQ�GX�JlQH�)';/�

$XWHXUV��

$OLFH�5RX\HU������%HQHGLFWH�+HURQ�/RQJH������%HQRLW�5XFKHWRQ������1RUPD�5RPHUR������3DVFDOH�GH�/RQOD\������3DVFDO�/DIRUHW����

���6HUYLFH�GH�1HXURORJLH��FHQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�QHXURPXVFXODLUHV�1RUG�(VW�,OH�GH�)UDQFH��+�SLWDO�5D\PRQG�3RLQFDU}��*DUFKHV��3DULV�
)UDQFH
���6HUYLFH�GH�1HXURS}GLDWULH��+�SLWDO�7URXVVHDX�/D�5RFKH�*X\RQ��$3+3���3DULV��)UDQFH
���6HUYLFH�GH�%LRFKLPLH�0}WDEROLTXH��+�SLWDX[�8QLYHUVLWDLUHV�3LWL}�6DOS~WUL|UH���&KDUOHV�)RL[��3DULV��)UDQFH
���,QVWLWXW�GH�0\RORJLH��8QLW}�GH�0RUSKRORJLH�1HXURPXVFXODLUH��*URXSH�+RVSLWDOLHU�8QLYHUVLWDLUH�/D�3LWL}�6DOS~WUL|UH��$3+3��3DULV��)UDQFH
���&HQWUH�GH�U}I}UHQFH�GHV�PDODGLHV�K}U}GLWDLUHV�GX�P}WDEROLVPH��+�SLWDO�1HFNHU�(QIDQWV�0DODGHV��$3+3��3DULV��)UDQFH

0RWV�FOHIV���5KDEGRP\RO\VH��P\RSDWKLH�P}WDEROLTXH��PDODGLH�PLWRFKRQGULDOH��)';�/

5mVXPm��

1RXV�UDSSRUWRQV�O REVHUYDWLRQ�G XQH�SDWLHQWH�xJ}H�GH����DQV�TXL�D�SU}VHQW}��v�SDUWLU�GH�O xJH�GH���DQV��GHV�}SLVRGHV�GH�UKDEGRP\RO\VH��&3.
MXVTX v���������8,�/��DVVRFL}V�v�GHV�DFF|V�G DFLGRVH�ODFWLTXH�PDMHXUV��ODFWDFLG}PLH�HQWUH������HW������PPRO�/���(OOH�D�SU}VHQW}���v���}SLVRGHV�SDU
DQ� �DYHF �SOXVLHXUV �DUU~WV �FDUGLR�UHVSLUDWRLUHV� �HW �GHV �}SLVRGHV �G LQVX°VDQFH �U}QDOH �DLJXH� �/D �IU}TXHQFH �GH �FHV �}SLVRGHV �D �QHWWHPHQW �GLPLQX} �v
SDUWLU �GH �O xJH �GH ��� �DQV� �6D �V�XU �HVW �G}F}G}H �GH �OD �P~PH �SDWKRORJLH �v �O xJH �GH ��� �DQV� �/H �SUR®O �GHV �DF\OFDUQLWLQHV �}WDLW �QRUPDO� �PDLV �OD
FKURPDWRJUDSKLH�GHV�DFLGHV�RUJDQLTXHV�XULQDLUHV�UHWURXYDLW�XQH�DXJPHQWDWLRQ�GHV�DFLGHV���P}WK\O�JOXWDFRQLTXH�HW���P}WK\O�JOXWDULTXH�

8QH�SUHPL|UH�ELRSVLH�PXVFXODLUH�U}DOLV}H�v�O xJH�GH���DQV�}WDLW�QRUPDOH��HW�XQH�VHFRQGH�ELRSVLH�HHFWX}H�v����DQV��UHWURXYDLW�XQ�G}®FLW�V}Y|UH�GHV
DFWLYLW}V�6'+�HW�&2;�DYHF�XQH�VXUFKDUJH�HQ�OLSLGHV��/ DQDO\VH�HQ�H[RPH�GH�O $'1�QXFO}DLUH�D�U}Y}O}�XQH�PXWDWLRQ�SDWKRJ|QH�KRPR]\JRWH�GX�J|QH
)';�/��F��$�!�7��0�/���10B������������

/H�J|QH�);'/��FRGH�SRXU�OD�SURW}LQH�IHUU}GR[LQH�PLWRFKRQGLDOH����)G[����TXL�SDUWLFLSH�v�O DVVHPEODJH�GHV�FRPSOH[HV�)HU�6RXUH�PLWRFKRQGULDX[�
8QH�VHXOH�DXWUH�REVHUYDWLRQ�GH�P\RSDWKLH�P}WDEROLTXH�HQ�UDDSRUW�DYHF�GHV�PXWDWLRQV�GH�FH�J|QH�D�}W}�UDSSRUW}H�GDQV�OD�OLWW}UDWXUH��6SLHJHO�5�HW
DO���(XU�-�+XP�*HQHW�������

8QH�DXJPHQWDWLRQ�G DFLGH���P}WK\O�JOXWDULTXH�XULQDLUH�}WDLW�SU}VHQWH�GDQV�OHV�GHX[�FDV��DLQVL�TX XQ�G}®FLW�V}Y|UH�HQ�6'+�VXU�OD�ELRSVLH�PXVFXODLUH�
3DU�DLOOHXUV�LO�HVW�LPSRUWDQW�GH�QRWHU�TXH�GHV�WDEOHDX[�FOLQLTXHV�HW�KLVWRORJLTXHV�VLPLODLUHV�VRQW�G}FULWV�FKH]�OHV�SDWLHQWV�SU}VHQWDQW�GHV�PXWDWLRQV
GX�J|QH�,6&8��FRGDQW�SRXU�OD�SURW}LQH�,6&8�SDUWLFLSDQW�DXVVL�v�O DVVHPEODJH�GHV�FRPSOH[HV�)HU�6RXUH�



0$/$',(6�0c7$%2/,48(6�(7
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6DLG�75+$1,17

���������(WXGH�OHV�IRUPHV�PRQRJmQLTXHV�GH�GLDElWH�OHV�SOXV�IUmTXHQWHV�FKH]�OHV�SDWLHQWV�PDURFDLQ�SUmVHQWDQW�XQ�GLDElWH
IDPLOLDO�QRQ�DXWR�LPPXQ

$XWHXUV��

6DLG�75+$1,17������1DGLD�0$$$=28=,������PRKDPPHG�DKDNRXG������RXVVDPD�NHWWDQL������%DGHUGGLQH�HO�PDNK]HQ������PHULDPH�DEEDVVL������KDQDQH
VD\HO������LKVVDQH�HO�RWKPDQL������VDQD�DERXUD]]DN������KDQDQH�HO�RXDKDEL������OHLOD�HO�ERXJXHQRXFK������NDULP�RXOGLP����

���8QLW}�GH�*}Q}WLTXH�0}GLFDOH�HW�G
RQFRJ}Q}WLTXH��/DERUDWRLUH�FHQWUDOH�G
DQDO\VHV�0}GLFDOHV��&+8�+DVVDQ�,,��)|V�0DURF���&+8�+DVVDQ�,,��)|V
0DURF���IHV��0DURF
���'}SDUWHPHQW�GH�%LRORJLH��)DFXOW}�GHV�VFLHQFHV�HW�WHFKQLTXHV���)HV��0DURF
���*}Q}WLTXH�P}GLFDOH�HW�F\WRJ}Q}WLTXH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�+$66$1�,,��)|V��0DURF
���S}GLDWULH��K�SLWDO�P|UH�HQIDQW��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�+$66$1�,,��)|V��0DURF
���HQGRFULQRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�+$66$1�,,��)|V��0DURF

0RWV�FOHIV���'LDE|WH�PRQRJ}QLTXH���02'<���GLDJQRVWLF�PRO}FXODLUH���FRUU}ODWLRQ�SK}QRW\SH�J}QRW\SH

5mVXPm��

&RQWH[WH

/HV�GLDE|WHV�PRQRJ}QLTXHV�UHSU}VHQWHQW���v�����GHV�GLDE|WHV��,OV�VH�FDUDFW}ULVHQW�OH�SOXV�VRXYHQW�SDU�XQH�KLVWRLUH�IDPLOLDOH�GH�GLDE|WH�GH�VXUYHQXH
SU}FRFH�HW�QRQ�LQVXOLQR�G}SHQGDQW�v�VD�G}FRXYHUWH��FKH]�GHV�VXMHWV�VDQV�H[F|V�SRQG}UDO�

�/D�PDMRULW}�GHV�SK}QRW\SHV�02'<�PHW�HQ�FDXVH�GHV�PXWDWLRQV�K}W}UR]\JRWHV�VXU�OHV�J|QHV�GH�OD�JOXFRNLQDVH��*/.��RX�GX�IDFWHXU�GH�WUDQVFULSWLRQ
+}SDWRF\WH�1XFOHDU�)DFWRU����+1)�D��

/D�UHFRQQDLVVDQFH�G XQ�GLDE|WH�PRQRJ}QLTXH��HVW�LPSRUWDQWH�FDU�OH�GLDJQRVWLF�}WLRORJLTXH�D�GHV�FRQV}TXHQFHV�SUDWLTXHV�SRXU�OHV�SDWLHQWV�����
}YDOXDWLRQ�GX�SURQRVWLF�����SULVH�HQ�FKDUJH�WK}UDSHXWLTXH�DGDSW}H

'(0$5&+(�',$*1267,48(

/D�5HFKHUFKH�GHV�PXWDWLRQV�HW�GH�G}O}WLRQV�SRQFWXHOOHV�GHV�J|QHV�*&.�HW�+1)�$�RQW�}W}�UHFKHUFK}HV�SDU�V}TXHQ{DJH�GLUHFW�HW�SDU�OD�WHFKQLTXH
0/3$�

&RQFOXVLRQ

�/ LGHQWL®FDWLRQ �G XQH �PXWDWLRQ �FKH] �OH �FDV �LQGH[ �SHUPHWWUD �GH �SURSRVHU �� ��L� �XQ �GLDJQRVWLF �J}Q}WLTXH �FLEO} �DX[ �DSSDUHQW}V �GLDE}WLTXHV �D®Q �GH
FRQ®UPHU�O }WLRORJLH�GH�OHXU�GLDE|WH���LL��XQ�GLDJQRVWLF�SU}�V\PSWRPDWLTXH�DX[�DSSDUHQW}V�v�ULVTXH��DYHF�OD�PLVH�HQ�SODFH�}YHQWXHOOH�GH�PHVXUHV
SU}YHQWLYHV�HW�XQH�SULVH�HQ�FKDUJH�SU}FRFH�GH�OHXU�GLDE|WH��HQ�SDUWLFXOLHU�SRXU�OHV�IHPPHV�DYDQW�OHXU�JURVVHVVH�

/HV�WHFKQLTXHV�GH�V}TXHQ{DJH�GH�QRXYHOOH�J}Q}UDWLRQ�1*6��VHUDLHQW�FRQYHQDEOHV�SRXU�LGHQWL®HU�OHV�}WLRORJLHV�PRO}FXODLUHV�VS}FL®TXHV�GDQV�FHWWH
SRSXODWLRQ�HW�}WDEOLU�XQH�VWUDW}JLH�GH�GLDJQRVWLF�PRO}FXODLUH�GX�GLDE|WH�PRQRJ}QLTXH��DX�0DURF

3LlFH�MRLQWH���DVVLVVH�J�FRQYHUWL�SGI



21&2*c1c7,48( 6DOLPD�=(.5,

���������/xmYDOXDWLRQ�GHV�IDFWHXUV�JmQmWLTXH�HW�OxLQWmUnW�GH�OxLGHQWLzFDWLRQ�GX�SRO\PRUSKLVPH�&����7�GX�JlQH�GH�OD�07+)5�GDQV
OH�FDQFHU�GX�VHLQ

$XWHXUV��

VDOLPD�=HNUL������6DEDK�+DQDFKL������.DULPD�6L®������1RUHGLQH�$EDGL������.DULPD�%HQPHEDUHN����

���(+6�'DNVL�&RQVWDQWLQH������/DERUDWRLUH�GH�J}Q}WLTXH�HW�ELRORJLH�PRO}FXODLUH�&RQVWDQWLQH�XQLYHUVLW}���&RQVWDQWLQH��$OJ}ULH
���ODERUDWRLUH�GH�ELRFKLPLH�&+8�&RVWDQWLQH������/DERUDWRLUH�GH�J}Q}WLTXH�HW�ELRORJLH�PRO}FXODLUH�&RQVWDQWLQH�XQLYHUVLW}���&RQVWDQWLQH��$OJ}ULH

0RWV�FOHIV���FDQFHU�GX�VHLQ��SRO\PRUSKLVPH��&���7��07+)5��3&5�5)/3��IDFWHXUV�GH�ULVTXH�

5mVXPm��

/H�FDQFHU�GX�VHLQ�HVW�OH�FDQFHU�OH�SOXV�U}SDQGX�FKH]�OHV�IHPPHV��,O�HVW�DFWXHOOHPHQW�OD�SULQFLSDOH�FDXVH�GH�G}F|V�SDU�FDQFHU�FKH]�OHV�IHPPHV�HW�OD
SULQFLSDOH�FDXVH�GH�G}F|V�FKH]�OHV�IHPPHV�xJ}HV�GH����v����DQV�

/H�FDQFHU�GX�VHLQ�UHSU}VHQWH�����GHV�FDQFHUV�FKH]�OHV�IHPPHV�����GHV�IHPPHV�ULVTXHQW�GH�G}YHORSSHU�XQ�FDQFHU�GX�VHLQ�DX�FRXUV�GH�OHXU�YLH�

/D�FRQWULEXWLRQ�GH�SOXVLHXUV�IDFWHXUV�GH�ULVTXH�PRGL®DEOHV�v�OD �FKDUJH�JOREDOH�GH�PRUELGLW}�HW �GH�PRUWDOLW}�SDU�FDQFHU�GX�VHLQ�D�}W}�}YDOX}H�HW
FRQFOXW�TXH�����GH�WRXV�OHV�G}F|V�SDU�FDQFHU�GX�VHLQ�GDQV�OH�PRQGH�SHXYHQW�~WUH�DWWULEX}V�v�OD�FRQVRPPDWLRQ�GH�FDQFHU�GX�VHLQ��DOFRRO��VXUSRLGV
HW�RE}VLW}��HW�PDQTXH�G
H[HUFLFH�

'HV�DQW}F}GHQWV�IDPLOLDX[�GH�FDQFHU�GX�VHLQ�DXJPHQWHQW�OH�ULVTXH�SDU�GHX[�RX�WURLV��&HUWDLQHV�PXWDWLRQV�SU}VHQWHQW�XQ�ULVTXH�WU|V�}OHY}�GH�FDQFHU
GX�VHLQ��&HSHQGDQW��FHV�PXWDWLRQV�VRQW�UDUHV�HW�QH�UHSU}VHQWHQW�TX XQH�SHWLWH�SDUWLH�GH�OD�FKDUJH�JOREDOH�GH�PRUELGLW}�HW�GH�PRUWDOLW}�OL}HV�DX
FDQFHU�GX�VHLQ�

/HV�P}FDQLVPHV�PRO}FXODLUHV�HW�FHOOXODLUHV�LPSOLTX}V�GDQV�OD�FDQF}URJHQ|VH�QH�VRQW�SDV�HQFRUH�ELHQ�FRPSULV�

/ REMHFWLI�GH�QRWUH�}WXGH�HVW�G }YDOXHU�O LQ¯XHQFH�GH�GLYHUV�IDFWHXUV�GH�ULVTXH�HQYLURQQHPHQWDX[�HW�J}Q}WLTXHV�VXU�OH�FDQFHU�GX�VHLQ��O LGHQWL®FDWLRQ
GX�SRO\PRUSKLVPH�07+)5�&���7�FKH]�OHV�VXMHWV�W}PRLQV�HW�FKH]�OHV�SDWLHQWHV�DWWHLQWHV�GX�FDQFHU�GX�VHLQ��v�OD�®Q�HW�O
}WDEOLVVHPHQW�G
XQH�UHODWLRQ
SRVVLEOH�HQWUH�FH�SRO\PRUSKLVPH�HW�OH�FDQFHU�GX�VHLQ�FKH]�OHV�SDWLHQWHV�

1RWUH�}WXGH�D�}W}�PHQ}H�VXU����VXMHWV�����SDWLHQWHV�DWWHLQWHV�GH�FDQFHU�GX�VHLQ�HW�DGPLVHV�v�OD�FOLQLTXH�(11$.+,/�HW�v�OD�FRQVXOWDWLRQ�GH�V}QRORJLH
�&+8�&RQVWDQWLQH��HW����W}PRLQV�

$QDO\VH�PRO}FXODLUH�SDU�OD�WHFKQLTXH�GH�GLJHVWLRQ�SDU�3&5���HQ]\PH�GH�UHVWULFWLRQ�+LQI��

1RV�U}VXOWDWV�PRQWUHQW��G XQH�SDUW��XQH�IU}TXHQFH�}OHY}H�GH�FDQFHUV�GX�VHLQ�FKH]�OHV�������DQV�DYHF�XQ�xJH�PR\HQ�GH�������h������DQV��OD
PDMRULW}�GHV�FDQFHUV�GX�VHLQ�VRQW�GHV�FDUFLQRPHV�FDQDODLUHV�LQYDVLIV�&&,�������DYHF�XQH�SU}GRPLQDQFH�GX�JUDGH����������������������GHV�SDWLHQWV
RQW�VXEL�XQH�PDVWHFWRPLH�

3DU�DLOOHXUV���������GH�QRV�W}PRLQV�VRQW�GHV�&���7�K}W}UR]\JRWHV��������VRQW�GHV�KRPR]\JRWHV�PXW}V�HW��������VRQW�GHV�KRPR]\JRWHV�QRUPDX[�
/HV�IU}TXHQFHV�GHV�DOO|OHV�&�HW�7�VRQW�UHVSHFWLYHPHQW�GH��������HW����������������GH�QRV�SDWLHQWV�SU}VHQWDLHQW�OH�J}QRW\SH�&���&��������OH
J}QRW\SH�&���7�HW�������OH�J}QRW\SH�7���7��/D�IU}TXHQFH�GH�OHXUV�DOO|OHV�&�HW�7�HVW�UHVSHFWLYHPHQW�GH��������HW��������

/H�FDOFXO�GHV�UDSSRUWV�GH�FRWHV�LQGLTXH�O
DEVHQFH�G
DVVRFLDWLRQ�HQWUH�OH�SRO\PRUSKLVPH�07+)5�&���7�HW�OH�FDQFHU�GX�VHLQ�HW�FHFL�TX
LO�V
DJLVVH�GX
PRG|OH�&&�YV�77��25� ������HW�YDOHXU�S� �������RX�GX�PRG|OH�77���&7�YV�&&��25� ������HW�YDOHXU�S� ��������&H�FDGUH�QRXV�D�SHUPLV�G LGHQWL®HU
FHUWDLQV�IDFWHXUV�GH�ULVTXH�GH�FDQFHU�GX�VHLQ�

(Q �FRQFOXVLRQ� �QRWUH �}WXGH �Q
D �PLV �HQ �}YLGHQFH �DXFXQH �DVVRFLDWLRQ �VLJQL®FDWLYH �HQWUH �OH �SRO\PRUSKLVPH �07+)5 �&���7 �HW �OD �FDUFLQRJHQ|VH
PDPPDLUH�



0$/$',(6�266(86(6�(7�'(�/$�3($8 3DXO�.XHQW]

���������/D�YDULDWLRQ�SRVW�]\JRWLTXH�S��&\V���$UJ��GX�JlQH�)*)5��HVW�VSmFLzTXHPHQW�LGHQWLzmH�GDQV�OH�QjYXV�VmEDFm
FmUmEULIRUPH�

$XWHXUV��

3DXO�.XHQW]���������7KHLOHU�0DUWLQ������9LUJLQLH�&DUPLJQDF������$WKXU�6RUOLQ���������3LHUUH�9DEUHV�������

���*}Q}WLTXH�%LRORJLTXH�+LVWRORJLH��3&%LR��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�%HVDQ{RQ��%HVDQ{RQ��)UDQFH
���805�,QVHUP������*$'��*}Q}WLTXH�GHV�$QRPDOLHV�GX�G}YHORSSHPHQW��8QLYHUVLW}�GH�%RXUJRJQH�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���3yGLDWULVFKH�'HUPDWRORJLH��.LQGHUVSLWDO�=�ULFK��=�ULFK��6XLVVH
���&HQWUH�GH�*}Q}WLTXH�HW�&HQWUH�GH�U}I}UHQFH�e�$QRPDOLHV�GX�'}YHORSSHPHQW�HW�6\QGURPHV�0DOIRUPDWLIV�l��+�SLWDO�G (QIDQWV��&HQWUH�+RVSLWDOLHU
8QLYHUVLWDLUH�GH�'LMRQ��'LMRQ��)UDQFH
���6HUYLFH�GH�'HUPDWRORJLH��&HQWUH�+RVSLWDOLHU�8QLYHUVLWDLUH�GH�'LMRQ��'LMRQ��)UDQFH

0RWV�FOHIV���)*)5���SRVW�]\JRWLTXH��QzYXV�V}EDF}�F}U}EULIRUPH��J}QRGHUPDWRVHV��VLJQDORSDWKLHV�HQ�PRVD�TXH

5mVXPm��

'HV�YDULDWLRQV�SRVW�]\JRWLTXHV�GX�J|QH�)*)5��RQW�}W}�LGHQWL®}HV�GDQV�GHV�IRUPHV�G DFQ}�HQ�PRVD�TXH��OH�QzYXV�}SLGHUPLTXH��.(1��HW�O DFDQWKRVLV
QLJULFDQV�QzYR�GH��1$1���1RXV�DYRQV�PRQWU}�O LPSOLFDWLRQ�GH�OD�YDULDWLRQ�SRVW�]\JRWLTXH�S��&\V���$UJ��GX�J|QH�)*)5��FKH]�GHX[�I�WXV�SU}VHQWDQW
XQ�QzYXV�V}EDF}�SDSLOORPDWHX[�HW�S}GRQFXO}��3361���1RXV�DYRQV�HQVXLWH�LGHQWL®}�OD�P~PH�YDULDWLRQ�FKH]���SDWLHQWV�SU}VHQWDQW�XQ�QzYXV�V}EDF}
F}U}EULIRUPH��&61��GX�FXLU�FKHYHOX�SDU�V}TXHQ{DJH�FLEO}�GH�)*)5��v�IRUWH�SURIRQGHXU��$X�WRWDO��OD�YDULDWLRQ�S��&\V���$UJ��D�}W}�LGHQWL®}H�GDQV�����
��GHV�SDWLHQWV�DQDO\V}V��/H�3361�HW�OH�&61�VHPEOHQW�~WUH�OD�P~PH�HQWLW}�FOLQLTXH��DYHF�FRPPH�SULQFLSDOH�GL}UHQFH�OD�V}Y}ULW}�GX�SK}QRW\SH�GX
3361�GX�IDLW�G XQH�YDULDWLRQ�DSSDUXH�SOXV�SU}FRFHPHQW�ORUV�GX�G}YHORSSHPHQW�HPEU\RQQDLUH��/HV�YDULDWLRQV�FRQVWLWXWLRQQHOOHV�S��7\U���&\V��HW
S��6HU���&\V��GX�J|QH�)*)5��RQW�}W}�DVVRFL}HV�DX�V\QGURPH�GH�%HDUH�6WHYHQVRQ�FXWLV�J\UDWD��%6&*���FDUDFW}ULV}�QRWDPPHQW�SDU�XQ�DVSHFW
F}U}EULIRUPH�}WRQQDPPHQW�FRPSDUDEOH�v�FHOXL�GX�&61��PDLV�v�XQH�}FKHOOH�GL}UHQWH��'DQV�OH�V\QGURPH�%6&*��LO�H[LVWH�XQH�FURLVVDQFH�H[FHVVLYH
GX�FXLU�FKHYHOX�GDQV�VRQ�LQW}JUDOLW}��DYHF�OD�IRUPDWLRQ�GH�VLOORQV�HW�SOLV��DORUV�TXH�OH�&61�QH�FRQFHUQH�TX XQH�SHWLWH�SDUWLH�GX�FXLU�FKHYHOX��/H
VSHFWUH �PXWDWLRQQHO �GDQV �OHV �J}QRGHUPDWRVHV �YDULH �G XQH �K}W}URJ}Q}LW} �DOO}OLTXH �WU|V �LPSRUWDQWH �FRPPH �F HVW �OH �FDV �SRXU �OH �VSHFWUH
K\SHUWURSKLTXH�DVVRFL}�v�3,.�&$��v�GHV�YDULDWLRQV�XQLTXHV��/D�VLWXDWLRQ�OD�SOXV�IU}TXHPPHQW�UHWURXY}H�HVW�FHSHQGDQW�OD�SU}VHQFH�GH�TXHOTXHV
YDULDWLRQV �KRWVSRW� �$ORUV �TX LO �H[LVWH �XQH �K}W}URJ}Q}LW} �DOO}OLTXH �GDQV �OH �.(1 �DVVRFL} �v �)*)5�� �R� �SHXYHQW �~WUH �LGHQWL®}HV �SOXVLHXUV �YDULDWLRQV
GL}UHQWHV��OH�&61�HVW�FDXV}�SDU�XQH�YDULDWLRQ�XQLTXH�GH�)*)5���FRPPH�F HVW�OH�FDV�SRXU�OH�V\QGURPH�GH�3URW}H�DVVRFL}�v�XQH�VHXOH�YDULDWLRQ�GH
$.7���&HWWH�YDULDELOLW}�GX�VSHFWUH�PXWDWLRQQHO�GDQV�OHV�J}QRGHUPDWRVHV�SRXUUDLW�~WUH�H[SOLTX}H�SDU�XQ�JDLQ�GH�IRQFWLRQ�WU|V�VS}FL®TXH�ORUVTX XQH
VHXOH�YDULDWLRQ�HVW�FRQFHUQ}H��' DXWUHV�YDULDWLRQV�GH�)*)5��GL}UHQWHV�GH�OD�YDULDWLRQ�S��&\V���$UJ��RQW�}W}�LGHQWL®}HV�GDQV�GHV�IRUPHV�G DFQ}�HQ
PRVD�TXH� �OH �.(1 �HW �OH �1$1� �3DU �FRQV}TXHQW� �QRV �U}VXOWDWV �FRQ®UPHQW �O H[LVWHQFH �G XQ �VRXV�JURXSH �v �OD �IRLV �FOLQLTXH �HW �PRO}FXODLUH �GH �QzYXV
V}EDF}�DVVRFL}�v�)*)5���DSSDUWHQDQW�DX�JURXSH�SOXV�ODUJH�GHV�VLJQDORSDWKLHV�HQ�PRVD�TXH��H[WHQVLRQ�GHV�UDVRSDWKLHV�HQ�PRVD�TXH�LQFOXDQW�OHV
U}FHSWHXUV�DX[�IDFWHXUV�GH�FURLVVDQFH�)*)�

3LlFH�MRLQWH���)*)5��GRF
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/DiOD�(O�.KDWWDEL

���������/D�FDUWRJUDSKLH�JmQRPLTXH�PDVVLYHPHQW�SDUDOOlOH�SRXUUD�W�HOOH�UHPSODFHU�OH�FDU\RW\SH�HW�OD�SXFH�h�$'1�SRXU�OD
GmWHFWLRQ�GH�WRXW�W\SH�GxDQRPDOLHV�FKURPRVRPLTXHV�"

$XWHXUV��

/D�OD�(O�.KDWWDEL������&DUROLQH�6FKOXWK�%RODUG������:HG�0DMGDOL������1LFRODV�&KDWURQ������,PDQH�%DDWRXW������$]L]D�/HEEDU������<DQQLV�'XRXUG�����
$QWRQLR�9LWREHOOR������3DWULFN�&DOOLHU������-HDQ�)UDQ{RLV�'HOHX]H������'DPLHQ�6DQODYLOOH������-HDQ�0LFKHO�'XSRQW����

���/DERUDWRLUH�GH�*}Q}WLTXH��$3+3�&HQWUH�+�SLWDO�&RFKLQ��8QLYHUVLW}�GH�3DULV��,QVWLWXW�&RFKLQ�8������3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��+RVSLFHV�&LYLOV�GH�/\RQ��/\RQ��)UDQFH���(TXLSH�*(1'(9��,16(50�8�������&156�805������8&%/��&51/��%URQ��)UDQFH�
/\RQ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH��$3+3�&HQWUH�+�SLWDO�&RFKLQ��8QLYHUVLW}�GH�3DULV��3DULV��)UDQFH
���,QVHUP�805�������*$'��)DFXOW}�GHV�6FLHQFHV�GH�6DQW}��8QLYHUVLW}�GH�%RXUJRJQH�HW�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���/DERUDWRLUH�GH�*}Q}WLTXH�0RO}FXODLUH�HW�&KURPRVRPLTXH��75$16/$'��&+8�GH�'LMRQ��,QVHUP�805������*$'��)DFXOW}�GHV�6FLHQFHV�GH�6DQW}�
8QLYHUVLW}�GH�%RXUJRJQH�HW�)UDQFKH�&RPW}��'LMRQ��)UDQFH
���&HQWUH�GH�5}I}UHQFH�SRXU�OD�5HFKHUFKH�VXU�OD�*}QRPLTXH�+XPDLQH��,QVWLWXW�)UDQFRLV�-DFRE��&($��(YU\��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��$3+3�&HQWUH�+�SLWDO�&RFKLQ��8QLYHUVLW}�GH�3DULV��,QVWLWXW�&RFKLQ�8������3DULV��)UDQFH

0RWV�FOHIV���&DUWRJUDSKLH�RSWLTXH��UHPDQLHPHQWV�FKURPRVRPLTXHV��YDULDWLRQV�GH�VWUXFWXUH��FDU\RW\SH��$&3$��1*6�

5mVXPm��

/H�V}TXHQ{DJH�e�VKRUW�UHDG�l��TXL�HVW�XWLOLV}�DXMRXUG KXL�GDQV�OHV�ODERUDWRLUHV�GH�GLDJQRVWLF��SU}VHQWH�GHV�OLPLWHV�SRXU�OD�FDUDFW}ULVDWLRQ�GHV
UHPDQLHPHQWV�FKURPRVRPLTXHV�HQ�UDLVRQ�GH�OD�SHWLWH�WDLOOH�GHV�e�UHDGV�l�HW�GH�OD�SU}VHQFH�SRVVLEOH�DX[�SRLQWV�GH�FDVVXUH�GH�V}TXHQFHV�KDXWHPHQW
U}S}WLWLYHV�GL°FLOHV�YRLUH�LPSRVVLEOHV�v�DOLJQHU�DXMRXUG KXL��/H�V}TXHQ{DJH�e�ORQJ�UHDG�l��TXDQW�v�OXL��Q RUH�WRXMRXUV�SDV�XQH�VROXWLRQ�FRPSDWLEOH
DYHF�XQH�DQDO\VH�GH�URXWLQH��/H�FDU\RW\SH��PDOJU}�VD�IDLEOH�U}VROXWLRQ��UHVWH�GRQF�HQFRUH�O H[DPHQ�SDQJ}QRPLTXH�UHFRPPDQG}�GDQV�FHUWDLQHV
LQGLFDWLRQV��HQ�SDUWLFXOLHU�OHV�WURXEOHV�GH�OD�UHSURGXFWLRQ�SRXU�OHVTXHOV�XQ�UHPDQLHPHQW�FKURPRVRPLTXH�}TXLOLEU}�HVW�VXVSHFW}�

/D�FDUWRJUDSKLH�J}QRPLTXH�SDU�OD�WHFKQLTXH�%LRQDQR�HVW�XQH�WHFKQLTXH�EDV}H�VXU�OH�SULQFLSH�GX�SHLJQDJH�GH�O $'1�TXL�QH�Q}FHVVLWH�SDV�GH
V}TXHQ{DJH��'H�ID{RQ�VXFFLQFWH��HOOH�FRQVLVWH�HQ�XQ�PDUTXDJH�¯XRUHVFHQW�VS}FL®TXH�GH�PRO}FXOHV�G $'1�GH�WU|V�KDXW�SRLGV�PRO}FXODLUH�TXL�VRQW
HQVXLWH �DVVHPEO}HV �GH �QRYR� �SXLV �OH �SUR®O �GH �¯XRUHVFHQFH �DJU}J} �HVW �FRPSDU} �v �XQH �U}I}UHQFH �SRXU �G}WHFWHU �GHV �YDULDWLRQV �GH �VWUXFWXUH� �3DU
DLOOHXUV��XQH�DQDO\VH�GH�FRXYHUWXUH�SHUPHW�GH�G}WHFWHU�OHV�YDULDWLRQV�GH�QRPEUH�GH�FRSLHV�

1RXV�DYRQV�PHQ}�XQH�}WXGH�GH�YDOLGDWLRQ�VXU����SDWLHQWV�SRUWDQW�GHV�DQRPDOLHV�FKURPRVRPLTXHV�GLYHUVHV�GRQW�XQ�FDV�G DQHXSOR�GLH�����FDV�GH
UHPDQLHPHQWV �FKURPRVRPLTXHV �G}V}TXLOLEU}V ��&19� �WUDQVORFDWLRQV �HW �UHPDQLHPHQWV �FRPSOH[HV� �HW ��� �FDV �GH �UHPDQLHPHQWV �DSSDUHPPHQW
}TXLOLEU}V��LQYHUVLRQV�HW�WUDQVORFDWLRQV���/HV�DQDO\VHV�SDU�%LRQDQR�RQW�}W}�U}DOLV}HV�HQ�DYHXJOH�HQ�SUHVWDWLRQ�H[WHUQH��/HV�U}VXOWDWV�RQW�}W}�HQVXLWH
FRQIURQW}V�v�FHX[�GHV�WHFKQLTXHV�GH�U}I}UHQFH�SU}F}GHPPHQW�U}DOLV}HV�SRXU�FHV�SDWLHQWV��&DU\RW\SH�RX�$&3$���/HV�UHPDQLHPHQWV�RQW�}W}
FRUUHFWHPHQW�LGHQWL®}V�G HPEO}H�GDQV����FDV��3RXU�OHV���DXWUHV�FDV��GHX[�FDV�V H[SOLTXHQW�SDU�XQH�ORFDOLVDWLRQ�GHV�SRLQWV�GH�FDVVXUHV�DX�QLYHDX�GH
U}JLRQV�FHQWURP}ULTXHV��(Q�RXWUH��SDUPL�OHV����FDV�}WXGL}V�����DYDLHQW�}JDOHPHQW�E}Q}®FL}�G XQH�DQDO\VH�SDU�1*6�e�VKRUW�UHDG�l�GDQV�OH�FDGUH�GH
O }WXGH�$1,��/D�FDUWRJUDSKLH�RSWLTXH�D�SX�LGHQWL®HU�WRXV�OHV�UHPDQLHPHQWV�G}WHFW}V�SDU�1*6�HW�P~PH���FDV�VXU���R��OH�1*6�Q DYDLW�SDV�U}XVVL�v
LGHQWL®HU�OHV�SRLQWV�GH�FDVVXUH�

&HWWH�}WXGH�G}PRQWUH�OD�FDSDFLW}�GH�OD�FDUWRJUDSKLH�J}QRPLTXH�SDU�%LRQDQR�v�G}WHFWHU�WRXV�OHV�W\SHV�G DQRPDOLHV�FKURPRVRPLTXHV�DYHF�XQH
IDFLOLW}�WHFKQLTXH�HW�DQDO\WLTXH�HW�XQ�FR�W�FRPSDWLEOHV�DYHF�XQH�DFWLYLW}�GH�GLDJQRVWLF��8QH�OLPLWH�GHPHXUH�SRXU�OD�G}WHFWLRQ�GH�UHPDQLHPHQWV
LPSOLTXDQW�OHV�U}JLRQV�FHQWURP}ULTXHV�PDLV�GHV�SLVWHV�VRQW�HQ�FRXUV�G }YDOXDWLRQ��&HWWH�WHFKQLTXH�SRVV|GH�OH�SRWHQWLHO�GH�SRXYRLU�UDSLGHPHQW
UHPSODFHU�v�OD�IRLV�O $&3$�HW�OH�FDU\RW\SH�DYHF�XQH�ELHQ�PHLOOHXUH�U}VROXWLRQ��FH�TXL�SHUPHWWUDLW�XQH�DP}OLRUDWLRQ�GX�WDX[�GH�GLDJQRVWLF�GH�O DQDO\VH
FKURPRVRPLTXH�

3LlFH�MRLQWH���$VVLVHV����BDEVWUDFW�1*0���������B6XEPLWWHG�GRF[



*c1c7,48(�78025$/( IDWPD�WXUNL

���������,PSOLFDWLRQ�GHV�SRO\PRUSKLVPHV�&���7�HW�$����&�GX�JlQH�07+)5�GDQV�OH�ULVTXH�GH�VXUYHQXH�GH�OD�OHXFmPLH�P\mORqGH
FKURQLTXH�GDQV�OD�SRSXODWLRQ�DIULFDLQH���SURXYmH�h�SDUWLU�GxXQH�PmWD�DQDO\VH�DFWXDOLVmH�

$XWHXUV��

)DWPD�7XUNL������7DUHN�5HEDLL������)DWPD�$EGHOKHGL������5LP�)ULNKD����

���/DERUDWRLUH�G
+LVWRORJLH�(PEU\RORJLH��)DFXOW}�GH�0}GHFLQH�GH�6ID[��6)$;��7XQLVLH
���6HUYLFH�GH�*}Q}WLTXH��+�SLWDO�+}GL�&KDNHU��6)$;��7XQLVLH

0RWV�FOHIV���UHGXFWDVH�GH�0HWK\OHQH�WHWUDK\GURIRODWH��/HXF}PLH�P\}ORLGH�FKURQLTXH��SRO\PRUSKLVPH��5LVTXH

5mVXPm��

/D�OHXF}PLH�P\}OR�GH�FKURQLTXH�HVW�XQH�K}PRSDWKLH�PDOLJQH�GXH�v�XQH�DQRPDOLH�FORQDOH�GH�OD�FHOOXOH�VRXFKH�K}PDWRSR�}WLTXH��(OOH�HVW�DVVRFL}H�v
XQ �PDUTXHXU �FKURPRVRPLTXH �VS}FL®TXH� �OH �FKURPRVRPH �3KLODGHOSKLH �TXL �U}VXOWH �GH �OD �WUDQVORFDWLRQ �U}FLSURTXH �HQWUH �OHV �FKURPRVRPHV �� �HW ���
HQJHQGUDQW�OH�J|QH�K\EULGH�%FU�$EO��&H�J|QH�FRGH�SRXU�XQH�SURW}LQH�v�DFWLYLW}�W\URVLQH�NLQDVH�FRQVWLWXWLYHPHQW�DFWLYH��3OXVLHXUV�P}FDQLVPHV�RQW
}W}�LPSOLTX}V�GDQV�OD�SK\VLRSDWKRORJLH�GH�OD�/0&�GRQW�O DOW}UDWLRQ�P}WDEROLTXH�GH�O DFLGH�IROLTXH��/H�P}WK\O|QH�W}WUDK\GURIRODWH�U}GXFWDVH��07+)5��
HQ]\PH�FO}�GDQV�OH�F\FOH�GHV�IRODWHV��HVW�FRG}�SDU�OH�J|QH�07+)5��'HX[�SRO\PRUSKLVPHV�J}Q}WLTXHV�RQW�}W}�G}FULWV�VXU�FH�J|QH���OH�&���7�HW�OH
$����&� �'HV �}WXGHV �FDV�W}PRLQV �RQW �}YDOX} �O DVVRFLDWLRQ �HQWUH �FHV �GHX[ �SRO\PRUSKLVPHV �HW �OH �ULVTXH �GH �OD �/0& �GDQV �GL}UHQWV �SD\V �PDLV �OHV
U}VXOWDWV�RQW�}W}�GLVFRUGDQWV��3OXVLHXUV�}WXGHV�G DVVRFLDWLRQ�QH�FHVVHQW�GH�VH�PXOWLSOLHU��&HSHQGDQW�OHV�U}VXOWDWV�RQW�}W}�GLYHUJHQWV�

/ REMHFWLI�GH�QRWUH�WUDYDLO�HVW�G }YDOXHU�OD�UHODWLRQ�HQWUH�FHV�GHX[�SRO\PRUSKLVPHV�GX�J|QH�07+)5�HW�OH�ULVTXH�GH�OD�/0&�YLD�XQH�P}WD�DQDO\VH
DFWXDOLV}H�

8QH�UHFKHUFKH�}OHFWURQLTXH�VXU�OD�EDQTXH�GH�GRQQ}HV�e�3XEPHG�l�HVW�FRQGXLWH�SDU�GHX[�LQYHVWLJDWHXUV�LQG}SHQGDQWV�SRXU�OD�V}OHFWLRQ�GHV�DUWLFOHV
FDV�W}PRLQV�SXEOL}V�DYDQW�-XLQ�������/ DQDO\VH�VWDWLVWLTXH�HVW�IDLWH�VHORQ�OHV�FULW|UHV�GH�O }WKQLFLW}�HW�OH�PRG|OH�J}Q}WLTXH���/H�RGGV�UDWLR��25��DYHF
VRQ�LQWHUYDOOH�GH�FRQ®DQFH��,&������,&��HVW�FDOFXO}�v�SDUWLU�GHV�GRQQ}HV�GH�OD�GLVWULEXWLRQ�J}Q}WLTXH��'HV�WHVWV�G K}W}URJ}Q}LW}�HW�GHV�WHVWV�SRXU�OD
G}WHUPLQDWLRQ�GHV�ELDLV�GH�SXEOLFDWLRQ�RQW�}W}�XWLOLV}V�

8Q�WRWDO�GH����HW����}WXGHV�FDV�W}PRLQV�LQFOXDQW�GHV�FDV�GH�/0&�HW�GHV�VXMHWV�FRQWU�OHV�RQW�}W}�LQVFULW��UHVSHFWLYHPHQW�SRXU�OH�SRO\PRUSKLVPH�GH
&���7�HW�$����&�

8QH�DVVRFLDWLRQ�VLJQL®FDWLYH�HQWUH�OH�SRO\PRUSKLVPH�&���7�HW�OH�ULVTXH�GH�&0/�GDQV�OD�SRSXODWLRQ�DIULFDLQH�HW�FHOOH�PL[WH�VRXV�GL}UHQWV�PRG|OHV
J}Q}WLTXHV�D�}W}�G}FULWH�GDQV�FHWWH�P}WD�DQDO\VH��FRQVLG}U}H�FRPPH�}WDQW�OD�SOXV�H[KDXVWLYH��7�YV��&��25 ��������,& �>����������@��S����������/H
SRO\PRUSKLVPH�$����&�HVW�VLJQL®FDWLYHPHQW�DVVRFL}�DX�ULVTXH�GH�OD�/0&�SRXU�OD�SRSXODWLRQ�DIULFDLQH�VRXV�GL}UHQWV�PRG|OHV��&�YV��$��25 ������
,& �>����������@��S �����(�����v�O H[FHSWLRQ�GH�FHOXL�K}W}UR]\JRWH�GRQW�O DVVRFLDWLRQ�D�}W}�QRQ�VLJQL®FDWLYH�

/HV�SRO\PRUSKLVPHV�&���7�HW�$����&�VRQW�GHV�IDFWHXUV�GH�ULVTXH�GH�OD�/0&�PDLV�LOV�GRLYHQW�~WUH�LQWHUSU}W}V�SUXGHPPHQW�HQ�FRQVLG}UDQW�G DXWUHV
IDFWHXUV�FRPPH�OD�FRQVRPPDWLRQ�GH�O DFLGH�IROLTXH��OHV�LQWHUDFWLRQV�HQWUH�J|QH�J|QH�HW�J|QH�HQYLURQQHPHQW�



0$/$',(6�266(86(6�(7�'(�/$�3($8 GDPLHQ�KD\H

���������6\QGURPH�GH�G\VSODVLH�VSRQG\ORPmWDSK\VDLUH�HW�G\VWURSKLH�GHV�FrQHV�HW�GHV�EiWRQQHWV���GHX[�QRXYHDX[�FDV�HW�UHYXH
GH�OD�OLWWmUDWXUH

$XWHXUV��

$PD\D�0RUDOHV�-DXULHWWD������)DELHQQH�*LXOLDQR������)HGHULFR�6ROOD������0DULH�+R¯DFN������&RULQQH�%R\HU������&DWKHULQH�)RXUHW������6RSKLH�5RQGHDX
�����&DUROLQH�0LFKRW������*HQHYL|YH�%DXMDW������9DO}ULH�&RUPLHU�'DLUH������'DPLHQ�+D\H����

���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�GH�1LFH���+�SLWDO�GH�O
$UFKHW����1LFH��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH��&+8�9DXGRLV��/DXVDQQH��6XLVVH
���6HUYLFH�G
2UWKRS}GLH�3}GLDWULTXH��+�SLWDX[�S}GLDWULTXHV�GH�1LFH�&+8�/HQYDO��1LFH��)UDQFH
���6HUYLFH�G
(QGRFULQRORJLH�3}GLDWULTXH��+�SLWDX[�S}GLDWULTXHV�GH�1LFH�&+8�/HQYDO��1LFH��)UDQFH
���6HUYLFH�GH�5DGLRORJLH�3}GLDWULTXH��+�SLWDX[�S}GLDWULTXHV�GH�1LFH�&+8�/HQYDO��1LFH��)UDQFH
���6HUYLFH�2SKWDOPRORJLH��+�SLWDX[�S}GLDWULTXHV�GH�1LFH�&+8�/HQYDO��1LFH��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH��+�SLWDO�8QLYHUVLWDLUH�1HFNHU�(QIDQWV�0DODGHV��3DULV��)UDQFH
���'}SDUWHPHQW�GH�*}Q}WLTXH���&HQWUH�GH�5}I}UHQFH�0DODGLHV�2VVHXVHV�&RQVWLWXWLRQQHOOHV��8QLYHUVLW}�3DULV��$3+3���+�SLWDO�1HFNHU�(QIDQWV�0DODGHV�
3DULV��)UDQFH
���6HUYLFH�GH�*}Q}WLTXH�0}GLFDOH���&HQWUH�GH�&RPS}WHQFHV�0DODGLHV�RVVHXVHV�&RQVWLWXWLRQQHOOHV��&+8�GH�1LFH���+�SLWDO�GH�O
$UFKHW����3DULV��)UDQFH

0RWV�FOHIV���'\VSODVLH�VSRQG\ORP}WDSK\VDLUH�HW�G\VWURSKLH�GHV�F�QHV�HW�GHV�ExWRQQHWV��3&<7�$

5mVXPm��

/H�V\QGURPH�GH�G\VSODVLH�VSRQG\ORP}WDSK\VDLUH�HW�G\VWURSKLH�GHV�F�QHV�HW�GHV�ExWRQQHWV��'60�'&%��HVW�XQH�PDODGLH�DXWRVRPLTXH�U}FHVVLYH�TXL
IDLW�SDUWLH�GX�JURXSH�K}W}URJ|QH�GHV�G\VSODVLHV�VSRQG\ORP}WDSK\VDLUHV��FDUDFW}ULV}�SDU�O DVVRFLDWLRQ�G XQH�SHWLWH�WDLOOH�DYHF�SODW\VSRQG\OLH�
UDFFRXUFLVVHPHQW�GHV�RV�WXEXODLUHV��LUU}JXODULW}�HW�G}IRUPDWLRQ�SURJUHVVLYHV�GHV�P}WDSK\VHV�HW�EDLVVH�SURJUHVVLYH�GH�O
DFXLW}�YLVXHOOH�GXH�v�XQH
G\VWURSKLH�GHV�F�QHV�HW�GHV�ExWRQQHWV� �(OOH�HVW�GXH�v�GHV�PXWDWLRQV�GX�J|QH�3&<7�$ �TXL �FRGH�XQH�HQ]\PH�FOHI �GH�OD�ELRV\QWK|VH�GH�OD
SKRVSKDWLG\OFKROLQH��YRLH�GH�U}JXODWLRQ�GH�.HQQHG\���1HXI�PXWDWLRQV�GL}UHQWHV�RQW�}W}�G}FULWHV�FKH]����SDWLHQWV�GH���IDPLOOHV�LQG}SHQGDQWHV�
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