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$UWLFOH�SDUX�GDQV�OH�MRXUQDO�GH�OD�69(�HQ�����
6\VWqPH�GH�FKDXIIDJH�HW�GH�UHIURLGLVVHPHQW�DYHF�SLHX[�pFKDQJHXUV�j�O¶DpURSRUW�GH�=XULFK

'U��'DQLHO�3DKXG��/(((��6836,��/XJDQR��6XLVVH'U��$QWRLQH�)URPHQWLQ��/$6(1��(3)/��/DXVDQQH��6XLVVH0DUNXV�+XEEXFK��&RQVXOWDQW SRXU�$5*(�=$<(77$��=�ULFK��6FKZHL]
5pVXPp

/H�'RFN�0LGILHOG�HVW�XQ�QRXYHDX� WHUPLQDO�GH� O¶DpURSRUW�GH�=�ULFK��&RQVWUXLW�VXU�GHV�SLHX[�GH�IRQGDWLRQ�� FHV� GHUQLHUV� VHURQW� pTXLSpV� GH� WXEHV� HQ� SODVWLTXH� SRXU� OD� FLUFXODWLRQ� G¶XQ� IOXLGH�FDORSRUWHXU�� GH� PDQLqUH� j� FH� TX¶LOV� SXLVVHQW� VHUYLU� G¶pFKDQJHXU� GH� FKDOHXU� DYHF� OH� WHUUDLQ�� 8QH�SRPSH�j�FKDOHXU�VHUD�FRXSOpH�DX[�SLHX[�SRXU�VDWLVIDLUH�GHV�EHVRLQV�GH�FKDXIIDJH��'XUDQW�O¶pWp��OHV�SLHX[�FRQWULEXHURQW�pJDOHPHQW�DX�UHIURLGLVVHPHQW�GX�EkWLPHQW�HQ�WUDQVIpUDQW�GLUHFWHPHQW�XQH�SDUWLH�GH�VHV�FKDUJHV�WKHUPLTXHV�GDQV�OH�WHUUDLQ�
/H�'RFN�0LGILHOG

'DQV�OH�FDGUH�GH�OD��H pWDSH�GH�FRQVWUXFWLRQ�GH�O¶DpURSRUW�GH�=�ULFK��XQ�QRXYHDX�WHUPLQDO�SRXU����DYLRQV��OH�'RFN�0LGILHOG��HVW�SODQLILp��&H�EkWLPHQW�IHUD�����P�GH�ORQJXHXU�VXU����P�GH�ODUJH��,O�VHUD�FRQVWUXLW�VXU�����SLHX[�GH�IRQGDWLRQ�HQ�UDLVRQ�GH�PDXYDLVHV�FRQGLWLRQV�JpRORJLTXHV�HQ�VXUIDFH��/D�FRXFKH� VXSpULHXUH� GX� WHUUDLQ� HVW� HVVHQWLHOOHPHQW� FRPSRVpH� GH� GpS{WV� ODFXVWUHV�� WURS�PHXEOH�SRXU�UHSUHQGUH�OHV�FKDUJHV�GX�EkWLPHQW��/HV�SLHX[�V¶DSSXLHURQW�VXU�OD�FRXFKH�GH�PRUDLQH�TXL�VH�WURXYH�j�XQH�SURIRQGHXU�G¶HQYLURQ����P��'H�JURV�GLDPqWUH��GH���j�����P���OHV�SLHX[�HQ�EpWRQ�VHURQW�IRUpV�HW�FRQVWUXLWV�VXU�SODFH��/D�ILJXUH���SHUPHW�GH�YLVXDOLVHU�XQH�FRXSH�WUDQVYHUVDOH�GX�EkWLPHQW�
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)LJ��� &RXSH�WUDQVYHUVDOH�GX�'RFN�0LGILHOG�SODQLILp�j�O¶DpURSRUW�GH�=�ULFK�
/H�FRQVRUWLXP�$5*(�=$<(77$� D�pWp�PDQGDWp�SDU�OD�VRFLpWp�GH�JpUDQFH�GX�SDUF�LPPRELOLHU�GH�O¶DpURSRUW�GH�=�ULFK��),*��SRXU�FRQFHYRLU�HW�SODQLILHU�OD�FRQVWUXFWLRQ�GX�'RFN�0LGILHOG��2XWUH�GHV�FDUDFWpULVWLTXHV�DUFKLWHFWXUDOHV�UHPDUTXDEOHV��OH�UHFRXUV�j�GHV�VRXUFHV�G¶pQHUJLH�UHQRXYHODEOHV�D�pWp�ODUJHPHQW�SULYLOpJLp��(OOHV�GRLYHQW�FRQWULEXHU�j�UDLVRQ�GH�����DX[�EHVRLQV�GH�FKDXIIDJH�HW�GH�����DX[�EHVRLQV�GH�UHIURLGLVVHPHQW��'DQV�FH�FRQWH[WH�OHV�SLHX[�GH�IRQGDWLRQV�FRQWULEXHQW�j�FHWWH�WkFKH�HQ� OHV� XWLOLVDQW� FRPPH� GHV� SLHX[� pFKDQJHXUV�� /¶pQHUJLH� GH� FKDXIIDJH� UHVWDQWH� j� DFKHWHU� VHUD� WUqV�SHWLWH��/¶LQGLFH�pQHUJpWLTXH�GH�FKDXIIDJH��FRPSRVp�GH�O¶pQHUJLH�WKHUPLTXH�DX[LOLDLUH�HW�GH�O¶pQHUJLH�pOHFWULTXH� FRQVRPPpH� SDU� OD� SRPSH� j� FKDOHXU�� HVW� FDOFXOp� j� ��� 0-�P�DQ� �OD� VXUIDFH� GH�QRUPDOLVDWLRQ�HVW�OD�VXUIDFH�GH�UpIpUHQFH�pQHUJpWLTXH���/¶LQGLFH�pQHUJpWLTXH�pOHFWULTXH��HVWLPp�j�����0-�P�DQ�� HVW� pJDOHPHQW� EDV� SRXU� XQ� EkWLPHQW� HQWLqUHPHQW� FOLPDWLVp� j� O¶DLU� HW� TXL� VHUD� XWLOLVp� ���KHXUHV�SDU�MRXU��/D�FRQVWUXFWLRQ�GX�'RFN�0LGILHOG�D�GpPDUUp�HQ�O¶DQ������HW�GXUHUD�HQYLURQ���DQV�

/H�V\VWqPH�DYHF�SLHX[�pFKDQJHXUV
/HV�SLHX[�pFKDQJHXUV�VRQW�GHV�SLHX[�GH�IRQGDWLRQ�GDQV�OHVTXHOV�XQ�WXEH�RX�XQ�UpVHDX�GH�WXEH�D�pWp� LQVWDOOp� GH�PDQLqUH� j�SRXYRLU� IDLUH� FLUFXOHU�XQ� IOXLGH� FDORSRUWHXU�SRXU� pFKDQJHU�GH� OD� FKDOHXU�DYHF� OH� WHUUDLQ�� /HV� GHX[� IRQFWLRQV� SULQFLSDOHV� GHV� SLHX[� pFKDQJHXUV� VRQW� GRQF� GH� VXSSRUWHU� OHV�FKDUJHV� GX� EkWLPHQW� HW� GH� VHUYLU� G¶pFKDQJHXU� GH� FKDOHXU� DYHF� OH� WHUUDLQ�� /HV� WXEHV� GHV� SLHX[�

� 0DULQ� 6S�KOHU�� $UFKLWHFWH� %6$� 6,$�� =�ULFK�� $QJpOLO�*UDKDP�3IHQQLQJHU�6FKROO� $UFKLWHFWXUH� /WG�� =�ULFK� HW� /RV�$QJHOHV�� +H\HU� .DXIPDQQ� 3DUWQHU� %DXLQJHQLHXUH� $*�� =�ULFK��1LFROHW�� &KDUWUDQG�� .QROO� /WG��0RQWUHDO�� (OHFWURZDWW�(QJLQHHULQJ�$*��=�ULFK��$PVWHLQ���:DOWKHUW�$*��=�ULFK�
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pFKDQJHXUV�VRQW�FRQQHFWpV�HQWUH�HX[�HW�UDFFRUGpV�j�XQH�SRPSH�j�FKDOHXU�pOHFWULTXH��'XUDQW�O¶KLYHU��OD� SRPSH� j� FKDOHXU� H[WUDLW� GH� O¶pQHUJLH� WKHUPLTXH� GX� WHUUDLQ� SRXU� VDWLVIDLUH� GHV� EHVRLQV� GH�FKDXIIDJH�� 3DV� GH� PRXYHPHQW� VLJQLILFDWLI GH� O¶HDX� VRXWHUUDLQH� Q¶D� pWp� PHVXUp� GDQV� OD� ]RQH� GX�EkWLPHQW�� /¶H[LVWHQFH� G¶XQ�PRXYHPHQW� G¶HDX� VXIILVDPPHQW� LPSRUWDQW� DXUDLW� SRXUWDQW� DVVXUp� XQH�UHFKDUJH� WKHUPLTXH� DQQXHOOH� GX� WHUUDLQ� FRPSULV� GDQV� OD� ]RQH� GHV� SLHX[�� 8Q� UHIURLGLVVHPHQW� GX�WHUUDLQ�DXUD�OLHX��FH�TXL�VHUD�HQ�IDLW�XQ�DYDQWDJH�ORUVTXH�OHV�SLHX[�VHURQW�XWLOLVpV�HQ�UHIURLGLVVHPHQW�GLUHFW� HQ�pWp��(Q�G¶DXWUHV�WHUPHV��XQH�SDUW�GHV�FKDUJHV�WKHUPLTXHV�JpQpUpHV�GDQV�OH�EkWLPHQW�VHUD�GLUHFWHPHQW� LQMHFWpH� GDQV� OH� WHUUDLQ� SDU� OH� ELDLV� GHV� SLHX[� pFKDQJHXUV�� /H� UHIURLGLVVHPHQW� GLUHFW�SHUPHW�GH�UpDOLVHU�DLQVL�XQH�UpJpQpUDWLRQ�WKHUPLTXH�GX�WHUUDLQ��TXL�HVW�QpFHVVDLUH�HW�EpQpILTXH�SRXU�OHV�SHUIRUPDQFHV�GX�V\VWqPH�O¶KLYHU�VXLYDQW��'DQV�OD�ILJXUH����XQH�YXH�VFKpPDWLTXH�GX�V\VWqPH�DYHF�SLHX[�pFKDQJHXUV�HVW�PRQWUpH�

3LHX[�pFKDQJHXUV

3RPSH�j�FKDOHXU (FKDQJHXUGH�FKDOHXU

5HIURLGLVVHPHQW&KDXIIDJH

)LJ��� 9XH�VFKpPDWLVpH�GX�FRQFHSW�GH�V\VWqPH�DYHF�SLHX[�pFKDQJHXUV�
/HV� VROOLFLWDWLRQV� WKHUPLTXHV� TXH� OHV� SLHX[� VXELURQW� QH� GRLYHQW� HQ� DXFXQ� FDV� FRQGXLUH� j� XQH�GpWpULRUDWLRQ� LQDFFHSWDEOH� GH� OHXUV� SURSULpWpV� PpFDQLTXHV�� (Q� G¶DXWUHV� WHUPHV�� OHV� SLHX[� GRLYHQW�FRQVHUYHU� OHXU�FDSDFLWp�GH�VXSSRUWHU�OHV�FKDUJHV�GX�EkWLPHQW�HQ�SHUPDQHQFH��(Q�SDUWLFXOLHU�� OH�JHO�GHV�SLHX[�GRLW�rWUH�pYLWp��3RXU�XQ�V\VWqPH�FRUUHFWHPHQW�GLPHQVLRQQp�HW�FRQWU{Op��OD�WHPSpUDWXUH�GX�IOXLGH� FLUFXODQW� GDQV OHV� SLHX[� QH� WRPEHUD� MDPDLV� VRXV� ��&� SHQGDQW� XQH� SpULRGH� VLJQLILFDWLYH� GH�WHPSV�
&HWWH�FRQWUDLQWH�VXU�OD�WHPSpUDWXUH�LQIOXHQFH�OD�WDLOOH�GH�OD�SRPSH�j�FKDOHXU��HW�DLQVL�OH�SRWHQWLHO�GH� FKDXIIDJH� RIIHUW� SDU� OHV� SLHX[� pFKDQJHXUV�� 4XDQG� GX� UHIURLGLVVHPHQW� GLUHFW� HVW� HIIHFWXp�� OH�SRWHQWLHO�GH� UHIURLGLVVHPHQW�GpSHQG�DXVVL�GLUHFWHPHQW�GX�QLYHDX�GH� WHPSpUDWXUH�GX�IOXLGH�GDQV� OH�

� /H� UHIURLGLVVHPHQW�GLUHFW� HVW� UpDOLVp� HQ� FRXSODQW� OH� FLUFXLW� K\GUDXOLTXH�GHV�SLHX[� DX� UpVHDX�GH� UHIURLGLVVHPHQW� VDQV�O¶LQWHUPpGLDLUH�G¶XQH�PDFKLQH�IULJRULILTXH�
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UpVHDX�GH�GLVWULEXWLRQ��,O�HVW�LPSRUWDQW�GH�SRXYRLU�UHIURLGLU�DYHF�OH�SOXV�KDXW�QLYHDX�GH�WHPSpUDWXUH�SRVVLEOH� �MXVTX¶j� ��� �&�SRXU� OH� UpVHDX�GH� UHIURLGLVVHPHQW� FRXSOp� DX[�SLHX[� pFKDQJHXUV�GX�'RFN�0LGILHOG���/¶pQHUJLH�WKHUPLTXH�DQQXHOOH�H[WUDLWH�HW�LQMHFWpH�SDU�OHV�SLHX[�FRQGLWLRQQH�O¶pYROXWLRQ�GH�OD� WHPSpUDWXUH� GX� WHUUDLQ� j� ORQJ� WHUPH�� FH� TXL�� HQ� UHWRXU�� SHXW� VHQVLEOHPHQW� LQIOXHQFHU� OHV�SHUIRUPDQFHV� WKHUPLTXHV� GX� V\VWqPH�� 8QH� pYDOXDWLRQ� SUpFLVH� GX� SRWHQWLHO� GH� FKDXIIDJH� HW� GH�UHIURLGLVVHPHQW�RIIHUW�SDU�GHV�SLHX[�pFKDQJHXUV�UHTXLHUW�XQH�VLPXODWLRQ�G\QDPLTXH�GX�V\VWqPH�TXL�SUHQQH�HQ�FRPSWH�DXVVL�ELHQ�OHV�HIIHWV�WKHUPLTXHV�j�FRXUW�WHUPH�TX¶j�ORQJ�WHUPH��&HFL�LPSOLTXH�XQH�ERQQH� FRQQDLVVDQFH� GHV� FDUDFWpULVWLTXHV� WKHUPLTXHV� GHV� FRPSRVDQWV� GX� V\VWqPH�� GHV� FRQGLWLRQV�JpRORJLTXHV�ORFDOHV��GH�O¶K\GURJpRORJLH��HW�GH�O¶XWLOLVDWLRQ�G¶XQ�RXWLO�GH�VLPXODWLRQ�GH�V\VWqPH�DYHF�SLHX[�pFKDQJHXUV�� ,O�HVW�HQ�HIIHW� LPSRUWDQW�GH�SRXYRLU�VLPXOHU�OHV�SLHX[�pFKDQJHXUV�FRPPH�SDUWLH�LQWpJUDQWH�G¶XQ�V\VWqPH�GH�FKDXIIDJH�HW�RX�GH�UHIURLGLVVHPHQW��GH�PDQLqUH�j�SRXYRLU�OHV�LQWpJUHU�GH�IDoRQ�RSWLPDOH�
/¶RXWLO�GH�VLPXODWLRQ�3,/(6,0

'HV� RXWLOV� GH� VLPXODWLRQ� GH� V\VWqPHV� DYHF� SLHX[� pFKDQJHXUV� RQW� pWp� GpYHORSSpV� GDQV� OH�/DERUDWRLUH� GH� 6\VWqPHV� (QHUJpWLTXHV� �/$6(1�� GH� O¶(FROH� 3RO\WHFKQLTXH� )pGpUDOH� GH� /DXVDQQH��(3)/�� �YRLU� )URPHQWLQ� HW� DO��� ������� 'HV� PHVXUHV� GH� SHUIRUPDQFHV� WKHUPLTXHV� G¶LQVWDOODWLRQV�H[LVWDQWHV� RQW� SHUPLV� GH� WHVWHU� OHV� SUpGLFWLRQV� GHV� RXWLOV� GH� VLPXODWLRQ� HW� GH� OHV� YDOLGHU�� /H�SURJUDPPH�GH�VLPXODWLRQ�GH�V\VWqPH�WKHUPLTXH�7516<6��.OHLQ�HW�DO���������D�VHUYL�GH�EDVH�SRXU�OHXU�GpYHORSSHPHQW��8Q�PRGqOH�GH�VLPXODWLRQ�QRQ�VWDQGDUG��FRQoX�SRXU�OD�VLPXODWLRQ�GH�VWRFNDJH�GH FKDOHXU�GDQV� OH� WHUUDLQ�DYHF�GHV�VRQGHV�JpRWKHUPLTXHV��3DKXG�HW��DO������D���D�pWp�DGDSWp�SRXU�SUHQGUH�HQ�FRPSWH�GHV�SLHX[�pFKDQJHXUV��3DKXG�HW��DO������E��
'DQV� OH� FDGUH� GX� SURMHW� UHODWLI� DX� 'RFN�0LGILHOG�� O¶H[SpULHQFH� JDJQpH� GDQV� OD� VLPXODWLRQ� GX�V\VWqPH� DYHF� SLHX[� pFKDQJHXUV� D� pWp�PLVH� j� SURILW� SRXU� OH� GpYHORSSHPHQW� GH� 3,/(6,0� �3DKXG���������3,/(6,0��ELHQ�TXH�FRQVWUXLW�DYHF�7516<6��QH�UHTXLHUW�SDV�GH�FRQQDLVVDQFH�SUpDODEOH�GH�FH�SURJUDPPH��/HV�SHUIRUPDQFHV�WKHUPLTXHV�GX�V\VWqPH��OH�SRWHQWLHO�WKHUPLTXH�GHV�SLHX[�pFKDQJHXUV�HW�GLIIpUHQWV�FRQFHSWV�GH�V\VWqPH�SHXYHQW�rWUH�pYDOXpV�

3HUIRUPDQFHV�WKHUPLTXHV�VLPXOpHV
/HV�GHPDQGHV�GH�FKDXIIDJH�HW�GH�UHIURLGLVVHPHQW�GX�'RFN�0LGILHOG�RQW�pWp�VLPXOpHV�HQ�YDOHXUV�KRUDLUHV� SRXU� XQH� DQQpH� W\SH� �.RVFKHQ]� DQG�:HEHU�� ������� (OOHV� SUHQQHQW� HQ� FRPSWH� OHV� JDLQV�VRODLUHV�SDVVLIV�� OHV�JDLQV� LQWHUQHV��GHV�UpFXSpUDWLRQV�GH�FKDOHXU�VXU�O¶DLU�UHMHWp��GX�UHIURLGLVVHPHQW�HQ�© IUHH�FRROLQJ ª�DYHF�O¶DLU�H[WpULHXU�HW�GX�UHIURLGLVVHPHQW�SRXU�VDWLVIDLUH�GHV�EHVRLQV�GH�FKDOHXU��(OOHV�VRQW�GRQQpHV�FRPPH�YDOHXUV�G¶HQWUpH�j�3,/(6,0�HW�IL[HQW�OHV�FRQGLWLRQV�G¶H[SORLWDWLRQ�TXH�OH�V\VWqPH�DYHF�SLHX[�pFKDQJHXUV�GHYUD�VDWLVIDLUH��DSSRLQWV�LQFOXV��$�FH�VWDGH�GX�SURMHW�XQ�FRHIILFLHQW�GH�SHUIRUPDQFH�FRQVWDQW�GH�����HVW�DWWULEXp�j�OD�SRPSH�j�FKDOHXU� /HV�SLHX[�VHURQW�pTXLSpV�DYHF�GHV�WXEHV� HQ�SODVWLTXH� IL[pV� VXU� OHXU�DUPDWXUH�PpWDOOLTXH��4XDWUH� WXEHV�YHUWLFDX[�SHUPHWWURQW�GH� IDLUH�
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GHVFHQGUH� OH� IOXLGH� FDORSRUWHXU� �PpODQJH� G¶HDX� HW� GH� JO\FRO�� DX� IRQG� GX� SLHX� HW� �� DXWUHV� OH�UDPqQHURQW� HQ� KDXW�� /HV� WXEHV� VHURQW� FRQQHFWpV� HQWUH� HX[� GH� PDQLqUH� j� IRUPHU� �� 8� FRXSOpV� HQ�SDUDOOqOH��0rPH�DYHF�GHV�SLHX[�DXVVL�JURV��GLDPqWUH�FRPSULV�HQWUH���HW�����P���O¶DMRXW�GH�WXEHV�HQ�8�GDQV� OH� SLHX�GH�SHUPHW�SDV�G¶DPpOLRUHU� OHV�pFKDQJHV� WKHUPLTXHV�DYHF� OH� WHUUDLQ�GH� IDoRQ�QRWDEOH��'¶DXWUH� SDUW�� �� WXEHV� HQ�8� VRQW� VXIILVDQWV� SRXU� UHFRPPDQGHU� XQ� UpJLPH� G¶pFRXOHPHQW� ODPLQDLUH�GDQV� OHV� WXEHV��'HV�FDOFXOV�RQW�PRQWUp�TXH� O¶pQHUJLH�GH�SRPSDJH�VXSSOpPHQWDLUH�SRXU�REWHQLU�XQ�UpJLPH� G¶pFRXOHPHQW� QRQ� ODPLQDLUH� Q¶HVW� SDV� FRPSHQVpH� SDU� O¶DPpOLRUDWLRQ� GHV� SHUIRUPDQFHV�WKHUPLTXHV�� (QYLURQ� ���� SLHX[� VHURQW� FRQYHUWLV� HQ� SLHX[� pFKDQJHXUV�� FKDFXQ� DYHF� XQH� ORQJXHXU�DFWLYH� G¶HQYLURQ����P�
'HV�VLPXODWLRQV�GpWDLOOpHV�RQW�PRQWUp�TX¶XQH�SRPSH�j�FKDOHXU�VRXV�GLPHQVLRQQpH�UHODWLYHPHQW�j�OD� ORQJXHXU�WRWDOH GHV�SLHX[�pFKDQJHXUV�QH�SHUPHW�SDV�G¶DPpOLRUHU�QRWDEOHPHQW�VRQ�FRHIILFLHQW�GH�SHUIRUPDQFH��)URPHQWLQ�HW�DO����������&RPPH�OHV�SLHX[�pFKDQJHXUV�FRQWULEXHQW�GH�IDoRQ�LPSRUWDQWH�DX[�FR�WV�G¶LQYHVWLVVHPHQW��OH�FR�W�GH�O¶pQHUJLH�VHUD�VHQVLEOHPHQW�SpQDOLVp��'¶DXWUH�SDUW�XQH�SRPSH�j�FKDOHXU�VXU�GLPHQVLRQQpH�SHXW�FRQGXLUH�j�XQH�VLWXDWLRQ�FULWLTXH��FDU� OH�ULVTXH�GH�JHOHU� OHV�SLHX[�H[LVWH��/H�JHO�SHXW�rWUH�pYLWp�HQ�UpGXLVDQW�OD�SXLVVDQFH�GH�OD�SRPSH�j�FKDOHXU��'DQV�OH�FDV�GX�'RFN�0LGILHOG��OD�SRPSH�j�FKDOHXU�HVW�GLPHQVLRQQpH�GH�PDQLqUH�j�WROpUHU�XQH�UpGXFWLRQ�G¶DX�PD[LPXP����� GH� VD� SXLVVDQFH� QRPLQDOH�� 'DQV� OD� ILJXUH� ��� OHV� GHPDQGHV� FODVVpHV� GH� FKDXIIDJH� HW� GH�UHIURLGLVVHPHQW� VRQW�PRQWUpHV� HQ� YDOHXUV� KRUDLUHV�� /HV� SXLVVDQFHV� FRXYHUWHV� SDU� OH� V\VWqPH� DYHF�SLHX[�pFKDQJHXUV��VDQV�DSSRLQW�G¶pQHUJLH��VRQW�pJDOHPHQW�PRQWUpHV��8QH�SRPSH�j�FKDOHXU�GH�����N:�WKHUPLTXH�DX�FRQGHQVHXU�SHUPHWWUD�GH�FRXYULU�����GHV��¶����*-���¶����0:K��QpFHVVDLUHV�DX�FKDXIIDJH��/H�UHVWH������*-������0:K���VHUD�FRXYHUW�SDU� OH� UpVHDX�GH�FKDXIIDJH�j�GLVWDQFH��DYHF�XQH�SXLVVDQFH�GH�SRLQWH�GH��¶����N:��3UDWLTXHPHQW� OD� WRWDOLWp�GH�OD�GHPDQGH�GH�UHIURLGLVVHPHQW��HVWLPpH� j� �¶���� *-� ����� 0:K��� SHXW� rWUH� VDWLVIDLWH� SDU� UHIURLGLVVHPHQW� GLUHFW� VXU� OHV� SLHX[��7RXWHIRLV� XQH� SXLVVDQFH� GH� UHIURLGLVVHPHQW� DX[LOLDLUH� GH� ���� N:� HVW� QpFHVVDLUH� VL� OH� QLYHDX� GH�WHPSpUDWXUH�GDQV�OD�GLVWULEXWLRQ�GH�IURLG�GRLW�rWUH�JDUDQWL�

� /D�ORQJXHXU�DFWLYH�G¶XQ�SLHX�pFKDQJHXU�HVW�OD�ORQJXHXU�VXU�ODTXHOOH�XQ�pFKDQJH�WKHUPLTXH�DYHF�OH�WHUUDLQ�D�OLHX�
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'RFN�0LGILHOG��GHPDQGH�G
pQHUJLH�KRUDLUH�FODVVpH�SRXU�OD���H�DQQpH�GH�IRQFWLRQQHPHQW
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3XLVV
DQFH

�N:
'HPDQGH�G
pQHUJLH�GH�FKDXIIDJH&KDOHXU�GpOLYUpH�SDU�OH�V\VWqPH�DYHF�SLHX[�pFKDQJHXUV'HPDQGH�G
pQHUJLH�GH�UHIURLGLVVHPHQW5HIURLGLVVHPHQW�VDWLVIDLW�SDU�OH�V\VWqPH�DYHF�SLHX[

)LJ��� &ODVVHPHQW� GHV� GHPDQGHV� G¶pQHUJLH� GH� FKDXIIDJH� HW� GH� UHIURLGLVVHPHQW� FDOFXOpHV� HQ�YDOHXUV� KRUDLUHV� SRXU� OH� 'RFN� 0LGILHOG�� /D� VLPXODWLRQ� GX� V\VWqPH� DYHF� SLHX[�pFKDQJHXUV�SHUPHW�GH�IDLUH�FRUUHVSRQGUH�j�FKDTXH�YDOHXU�GH�OD�GHPDQGH�G¶pQHUJLH�GH�FKDXIIDJH�HW�GH�UHIURLGLVVHPHQW�OD�SDUW�FRXYHUWH�VDQV�V\VWqPH�G¶DSSRLQW�G¶pQHUJLH�
6L� OD�WHPSpUDWXUH�GX�WHUUDLQ�HVW�SOXV�KDXWH��OH�SRWHQWLHO�GH�UHIURLGLVVHPHQW�GLUHFW�GHV�SLHX[�VHUD�SOXV� IDLEOH� FDU� PRLQV� G¶pQHUJLH� SRXUUD� rWUH� WUDQVIpUpH� GDQV� OH� WHUUDLQ�� (Q� FRQVpTXHQFH�� XQH�DXJPHQWDWLRQ� GH� OD� WHPSpUDWXUH� PR\HQQH� GX� WHUUDLQ� DQQpH� DSUqV� DQQpH� GRLW� rWUH� pYLWpH�� &HFL�LPSOLTXH�TXH� O¶pQHUJLH�DQQXHOOH�H[WUDLWH�GHV�SLHX[���¶����*-�RX�����0:K��GRLW�rWUH�SOXV�JUDQGH�TXH� O¶pQHUJLH� DQQXHOOH� LQMHFWpH� ��¶����*-� RX� ����0:K���/D� GLIIpUHQFH� HVW� SULQFLSDOHPHQW� GXH� j�O¶LQIOXHQFH� GX� EkWLPHQW�� GRQW� OHV� SHUWHV� WKHUPLTXHV� SDU� OH� WHUUDLQ� RQW� WHQGDQFH� j� OH� UpFKDXIIHU��5DSSRUWpHV�SDU�PqWUH�OLQpDLUH�GH�SLHX�pFKDQJHXU��OHV�pQHUJLHV�DQQXHOOHV�HW�OHV�SXLVVDQFHV�PD[LPXP�H[WUDLWHV�HW�LQMHFWpHV�SDU�OHV�SLHX[�VRQW�UHODWLYHPHQW�pOHYpHV��&HFL�V¶H[SOLTXH�SULQFLSDOHPHQW�SDU�OHV�JURV�GLDPqWUHV�GH�SLHX�PLV�HQ�°XYUH�

([WUDFWLRQ�GH�FKDOHXU��FKDXIIDJH� � ���:�P ����0-�P�SDU�DQ������N:K�P�SDU�DQ�,QMHFWLRQ�GH�FKDOHXU��UHIURLGLVVHPHQW�GLUHFW� � ���:�P ����0-�P�SDU�DQ�����N:K�P�SDU�DQ�
'X�SRLQW� GH� YXH� pFRQRPLTXH�� OH� V\VWqPH� DYHF� SLHX[� pFKDQJHXUV� HVW� FRPSDUDEOH� j� XQ� V\VWqPH�FRQYHQWLRQQHO� GH� FKDXIIDJH� HW� GH UHIURLGLVVHPHQW��8Q� DYDQWDJH� HVW� OD� UpGXFWLRQ� G¶pQHUJLH� IRVVLOH�SRXU� OH� FKDXIIDJH��/H� UHIURLGLVVHPHQW� GLUHFW� DYHF� OHV�SLHX[�pFKDQJHXUV�GHPDQGH�PRLQV�G¶pQHUJLH�pOHFWULTXH�TX¶XQH�PDFKLQH�IULJRULILTXH��/¶pQHUJLH�pOHFWULTXH�pFRQRPLVpH�SHQGDQW�O¶pWp�SRXU�UHIURLGLU�SHUPHW�GH�FRPSHQVHU� O¶pQHUJLH�pOHFWULTXH�QpFHVVDLUH�DX�IRQFWLRQQHPHQW�GH� OD�SRPSH�j�FKDOHXU�HQ�KLYHU�



�

5HPDUTXHV�ILQDOHV
/HV� SLHX[� GH� IRQGDWLRQ� RIIUHQW� XQH� DOWHUQDWLYH� LQWpUHVVDQWH� SRXU� VDWLVIDLUH� GHV� EHVRLQV� GH�FKDXIIDJH� HW� GH� UHIURLGLVVHPHQW� G¶XQ� EkWLPHQW�� SDUWLFXOLqUHPHQW� TXDQG� LOV� SHXYHQW� FRPELQHU� OHV�GHX[�� 8QH� UpJpQpUDWLRQ� WKHUPLTXH� DQQXHOOH� GX� WHUUDLQ� HVW� QpFHVVDLUH� VL� VHXO� GX� FKDXIIDJH� RX� GXUHIURLGLVVHPHQW� HVW� GHPDQGp�� (OOH� SHXW� rWUH� UpDOLVpH� QDWXUHOOHPHQW� VL� XQ�PRXYHPHQW� UpJLRQDO� GH�O¶HDX�VRXWHUUDLQH�HVW�DVVH]�LPSRUWDQW��/HV�SLHX[�pFKDQJHXUV�VRQW�LQWpJUpV�GH�IDoRQ�RSWLPDOH�GDQV�XQ�V\VWqPH� ELYDOHQW�� /HV� GHPDQGHV� GH� SXLVVDQFH� GH� SRLQWH� VRQW� FRXYHUWHV� SDU� XQH� VRXUFH� G¶pQHUJLH�DX[LOLDLUH��GH�PDQLqUH�j�SRXYRLU� IDLUH� WUDYDLOOHU� OHV�SLHX[�pFKDQJHXUV�HQ�UXEDQ �� �GXUpH�GH�PDUFKH�pOHYpH�UHODWLYHPHQW�j�XQH�SXLVVDQFH�GH�WUDQVIHUW�PRGHVWH���/H�'RFN�0LGILHOG�D�SUpVHQWp�GH�ERQQHV�FRQGLWLRQV� SRXU� XQH� XWLOLVDWLRQ� RSWLPDOH� GH� VHV� SLHX[� pFKDQJHXUV�� 8QH� UpGXFWLRQ� GH� OD�FRQVRPPDWLRQ� G¶pQHUJLH� IRVVLOH� VHUD� UpDOLVpH� VDQV� IDLUH� DXJPHQWHU� OD� FRQVRPPDWLRQ� JOREDOH�G¶pQHUJLH�pOHFWULTXH�

5HPHUFLHPHQWV
/¶2IILFH�)pGpUDO�GH�O¶(QHUJLH�HVW�UHPHUFLp�SRXU�OH�VRXWLHQ�ILQDQFLHU�DSSRUWp�j�FHWWH�pWXGH�

5pIpUHQFHV
)URPHQWLQ� $��� 3DKXG� '��� -DTXLHU� &�� HW� 0RUDWK� 0��� 5HFRPPDQGDWLRQ� SRXU� OD� UpDOLVDWLRQ�G¶LQVWDOODWLRQV� DYHF� SLHX[� pFKDQJHXUV�� (PSIHKOXQJHQ� I�U�(QHUJLHSIDKOV\VWHPH��5DSSRUW� ILQDO��GpFHPEUH�������2IILFH�IpGpUDO�GH�O¶pQHUJLH��%HUQ��6ZLW]HUODQG�������.OHLQ�6��$��HW�DO���7516<6��$�7UDQVLHQW�6\VWHP�6LPXODWLRQ�3URJUDP��9HUVLRQ�������6RODU�(QHUJ\�/DERUDWRU\��8QLYHUVLW\�RI�:LVFRQVLQ��0DGLVRQ��86$�������.RVFKHQ]�0�� DQG�:HEHU�5���.XU]EHULFKW� WKHUPLVFKH� 6LPXODWLRQHQ�0LGILHOG��(03$��'�EHQGRUI��6ZLW]HUODQG�������3DKXG�'���+HOOVWU|P�*��DQG�0D]]DUHOOD�/���+HDW�6WRUDJH�LQ�WKH�*URXQG��'XFW�*URXQG�+HDW�6WRUDJH�0RGHO�IRU�7516<6��7519'67���8VHU�0DQXDO�IRU�WKH�2FWREHU������9HUVLRQ��/$6(1�� '*&�(3)/��6ZLW]HUODQG������D�3DKXG� '��� )URPHQWLQ� $�� DQG� +DGRUQ� -��&��� 7KH� 'XFW� *URXQG� +HDW� 6WRUDJH� 0RGHO� �'67�� IRU�7516<6� 8VHG� IRU� WKH� 6LPXODWLRQ� RI� +HDW� ([FKDQJHU� 3LOHV�� 8VHU� 0DQXDO�� 'HFHPEHU� �����9HUVLRQ��,QWHUQDO�5HSRUW��/$6(1�� '*&� (3)/��6ZLW]HUODQG������E�3DKXG�'���3,/(6,0��6LPXODWLRQ�7RRO�RI�+HDW�([FKDQJHU�3LOH�6\VWHPV��8VHU�0DQXDO��/DERUDWRU\�RI�(QHUJ\�6\VWHPV��6ZLVV�)HGHUDO�,QVWLWXWH�RI�7HFKQRORJ\�LQ�/DXVDQQH��6ZLW]HUODQG�������


