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� 7UDYDX[� HIIHFWXpV� HW� UpVXOWDWV� REWHQXV�GXUDQW�O¶DQQpH�������� 02'(/,6$7,21������0RGpOLVDWLRQ�GX�V\VWqPH�$USqJH/D� PpWKRGH� DGRSWpH� SRXU� OD� PRGpOLVDWLRQ� GX�V\VWqPH�$USqJH�HVW�WUqV�FODVVLTXH��7RXV�OHV�YROXPHV�GH� OLTXLGH� GH� O¶LQVWDOODWLRQ� RQW� pWp� GLYLVpV� HQ� XQ�FHUWDLQ�QRPEUH�GH�FRXFKHV��FHFL�DILQ�GH�WUDQVIRUPHU�OHV� pTXDWLRQV� GLIIpUHQWLHOOHV� DX[� GpULYpHV� SDUWLHOOHV�HQ�pTXDWLRQV�GLIIpUHQWLHOOHV�DX[�GpULYpHV�RUGLQDLUHV��F¶HVW�j�GLUH� VDQV� GpSHQGDQFH� VSDWLDOH� H[SOLFLWH�� $X�ILQDO�� LO� \� D� GRQF� DXWDQW� G¶pTXDWLRQV� GLIIpUHQWLHOOHV�TXH� GH� FRXFKHV�� 8Q� ERQ� PRGqOH� GH� VLPXODWLRQ�UHTXLHUW� XQ� WUqV� JUDQG�QRPEUH�GH�FRXFKHV��&RPPH�OH� PRGqOH� IDLW� SDUWLH� LQWpJUDQWH� GH� OD� VWUDWpJLH� GH�FRPPDQGH� DYDQFpH�� LO� FRQYLHQW� QpDQPRLQV� GH�WURXYHU�XQ�QRPEUH�GH�FRXFKHV�TXL�FRUUHVSRQG�j�XQ�ERQ� FRPSURPLV� HQWUH� OD� SUpFLVLRQ� GX�PRGqOH� HW� VD�FRPSOH[LWp�8QH� YXH� VFKpPDWLTXH� GX� V\VWqPH� $USqJH� HVW�GRQQpH� j� OD� ILJXUH� ��� 6XU� FHWWH� ILJXUH� DSSDUDvW�pJDOHPHQW�OD�GpFRXSH�FKRLVLH�SRXU�OD�PRGpOLVDWLRQ�3RXU� GHV� UDLVRQV� GH� SODFH�� OHV� pTXDWLRQV�GLIIpUHQWLHOOHV�SRXU�FKDFXQH�GH�FHV�FRXFKHV�QH�VRQW�SDV�GRQQpHV��(OOHV�VRQW�DX�QRPEUH�GH����� ���Q°XGV�SRXU�OD�FXYH�� ���Q°XGV�SRXU�OH�FLUFXLW�G¶HDX�FKDXGH�VDQLWDLUH�� ��� Q°XGV� SRXU� OH� FLUFXLW� FROOHFWHXU�� GRQW� WURLV�SRXU�OHV�FDSWHXUV�VRODLUHV�
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)LJXUH����6\VWqPH�$USqJH�HW�PRGpOLVDWLRQ�������0RGpOLVDWLRQ�GX�EkWLPHQW/H�EkWLPHQW�j�PRGpOLVHU�FKRLVL�HVW�XQ�GHV�EkWLPHQWV�GH�UpIpUHQFH�GH�OD�WkFKH����GH�O¶$,(��&HV�EkWLPHQWV�GH� UpIpUHQFH� VRQW� XWLOLVpV� SRXU� FRPSDUHU� OHV�SHUIRUPDQFHV� GHV� GLIIpUHQWHV� V\VWqPHV� FRPELQpV�GLVSRQLEOHV�VXU� OH�PDUFKp�HXURSpHQ��3DUPL�OHV� WURLV�EkWLPHQWV�SURSRVpV�� OH�EkWLPHQW� LQWHUPpGLDLUH�D�pWp�FKRLVL�� ,O� FRUUHVSRQG� j� XQH� GHPDQGH� HQ� FKDXIIDJH�GH��� N:K � P� � DQ�/H� SULQFLSH� DGRSWp� SRXU� OD� PRGpOLVDWLRQ� GX�EkWLPHQW� HVW� OH� PrPH� TXH� FHOXL� XWLOLVp� SRXU� OD�PRGpOLVDWLRQ�GX�V\VWqPH�FRPELQp�$USqJH��(Q�HIIHW��WRXWHV�OHV�IHQrWUHV�HW�WRXV�OHV�PXUV�RQW�pWp�GpFRXSpV�GDQV� OH� VHQV� GH� O¶pSDLVVHXU�� /HV� VSpFLILFDWLRQV�GRQQpHV� SDV� O¶$,(� FRQFHUQDQW� OD� FRPSRVLWLRQ� GH�FKDTXH�FRXFKH�VRQW� WUqV�SUpFLVHV��&HFL�D�SHUPLV�GH�WURXYHU� VDQV� GLIILFXOWp� GDQV� GHV� FDWDORJXHV� OHV�FDUDFWpULVWLTXHV�WKHUPLTXHV�GHV�GLIIpUHQWHV�FRXFKHV��/HV�pTXDWLRQV�GLIIpUHQWLHOOHV�REWHQXHV�SRXU�FKDFXQH�GH�FHV�FRXFKHV�FRUUHVSRQGHQW�j�XQ�VLPSOH�ELODQ�GH�SXLVVDQFH�'H�OD�PrPH�PDQLqUH�� OH�QRPEUH�GH�SHUVRQQHV�GDQV�OH� EkWLPHQW�� OHV� JDLQV� LQWHUQHV� GH� EDVH� HW� OHV� WDX[�G¶RFFXSDWLRQ�VRQW�VSpFLILpV�SDU�FHWWH�PrPH�WkFKH�8Q�VHXO�Q°XG�GpFULW�OH�FRPSRUWHPHQW�WKHUPLTXH�GH�O¶DLU�GDQV�OD�PDLVRQ��,O�\�D�HQ�WRXW����Q°XGV�SRXU�FH�PRGqOH�������6\QWKqVH,O�HVW�pYLGHQW�TX¶LO�H[LVWH�GH�IRUWHV�LQWHUDFWLRQV�HQWUH�OH� EkWLPHQW� HW� OH� V\VWqPH� $USqJH�� (Q� HIIHW�� OD�WHPSpUDWXUH� GH� O¶DLU� GDQV� OH� EkWLPHQW� LQIOXHQFH� OD�WHPSpUDWXUH� GX� UHWRXU� FKDXIIDJH� GDQV� OH� V\VWqPH�$USqJH��&H�PrPH�V\VWqPH�$USqJH�D�TXDQW�j�OXL�XQH�LQIOXHQFH� VXU� OD� WHPSpUDWXUH� DOOHU� GH� FKDXIIDJH�TXL�FRQGLWLRQQH� HQ� SDUWLH� OD� SXLVVDQFH� GLVVLSpH� SDU� OH�FRQYHFWHXU�GDQV�OD�PDLVRQ�¬ FHUWDLQV� VWDGHV� GH� FRQFHSWLRQ� GH� OD� FRPPDQGH�DYDQFpH��LO�FRQYLHQW�GRQF�GH�FRPELQHU�OH�PRGqOH�GX�



3URMHW������ 5DSSRUW�DQQXHO 'pFHPEUH�����BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB

�

EkWLPHQW� HW� FHOXL� GX� V\VWqPH�$USqJH� HQ� XQ� VHXO� HW�PrPH�PRGqOH�JOREDO��&H�PRGqOH�JOREDO�FRPSWH�HQ�WRXW����YDULDEOHV�G¶pWDW�/H� GpELW� GDQV� OH� FLUFXLW� FDSWHXU�� OD SXLVVDQFH� GH�FKDXIIDJH�GX�EU�OHXU�j�JD]�� OH�GpELW�GDQV�OD�ERXFOH�GH� FKDXIIDJH� HW� OH� GHJUp� G¶RXYHUWXUH� GH� OD� YDQQH�WURLV� YRLHV� UHSUpVHQWHQW� OHV� JUDQGHXUV� TXL� SHXYHQW�rWUH�PDQLSXOpHV�GH�IDoRQ�j�VDWLVIDLUH�OHV�REMHFWLIV�GH�FRQIRUW� HW�G¶pFRQRPLH�G¶pQHUJLH� VRXKDLWpV��&H� VRQW�FHV�JUDQGHXUV�TXL�VRQW�DMXVWpHV�DX�QLYHDX�GH�O¶pWDJH�GH�FRPPDQGH�/¶HQVROHLOOHPHQW�� OD� WHPSpUDWXUH� DPELDQWH� DXWRXU� GX�FROOHFWHXU�� OD� WHPSpUDWXUH� DPELDQWH� DXWRXU� GH� OD� FXYH��OHV� EHVRLQV� HQ� HDX� FKDXGH� VDQLWDLUH� HW� OH� QRPEUH� GH�SHUVRQQHV� GDQV� OH� EkWLPHQW� DLQVL� TXH� OHXU� WDX[�G¶RFFXSDWLRQ� VRQW� GHV� JUDQGHXUV� TXL� RQW� XQH� LQIOXHQFH�VXU� OH� FRPSRUWHPHQW� GH� O¶LQVWDOODWLRQ� PDLV� TXL� QH�SHXYHQW� SDV� rWUH� PDQLSXOpHV�� (OOHV� VRQW� DSSHOpHV�SHUWXUEDWLRQV� HW� GRLYHQW� rWUH� HVWLPpHV� GDQV� OH� FDGUH�G¶XQH�DSSURFKH�GH�W\SH�FRPPDQGH�SUpGLFWLYH�
��� 0(685(6� ,1�6,78� '¶81(� ,167$//$7,21�$53(*($ILQ� GH� SRXYRLU� GpWHUPLQHU� OHV� UHQGHPHQWV� GX�V\VWqPH� FRPELQp� $USqJH� GDQV� XQH� VLWXDWLRQ�G¶XWLOLVDWLRQ� UpHOOH�� QRXV� DQDO\VRQV� GHSXLV� O¶pWp������ XQH� LQVWDOODWLRQ� SODFpH� GDQV� XQH� PDLVRQ�IDPLOLDOH� j�'RPEUHVVRQ� �1(��$OW� ����P���'DQV� OH�SUpFpGHQW�PDQGDW���QRXV�DYLRQV�PLV�HQ�pYLGHQFH�XQ�WDX[� G¶pFRQRPLH� G¶pQHUJLH� G¶DSSRLQW� �IUDFWLRQDO�HQHUJ\� VDYLQJ�� DEUpJp� IVDY�� G¶HQYLURQ� �� �� SDU�UDSSRUW� j� XQH� FKDXGLqUH� PRGHUQH� �KDQQXHO  � �� ���VDQV�DSSRUW�VRODLUH�

)LJXUH� ��� 6LJQDWXUH� pQHUJpWLTXH� GH� OD� PDLVRQ� IDPLOLDOH�pWXGLpH� j� 'RPEUHVVRQ� �FKDTXH� SRLQW� UHSUpVHQWH� XQH�PR\HQQH�VXU���MRXUV��
� ',6�&�1�� ������>�@��&KDS����

&H�UpVXOWDW�DYDLW�pWp�REWHQX�SDU�VLPXODWLRQ�DQQXHOOH�DYHF� OH� ORJLFLHO� 7516<6� j� SDUWLU� GHV� GRQQpHV�0pWpRQRUP� HW� G¶XQH� GHPDQGH� G¶pQHUJLH� FKDXIIDJH�GH����N:K � P� � DQ�IVDY  � � 4DSS � 4DSS�UpI DYHF�� 4DSS� pQHUJLH� IRVVLOH� G¶DSSRLQW� IRXUQLH� j�O¶LQVWDOODWLRQ�VRODLUH�� 4DSS�UpI pQHUJLH� IRVVLOH� G¶DSSRLQW� IRXUQLH� j�O¶LQVWDOODWLRQ�FRQYHQWLRQQHOOH�GH�UpIpUHQFH�GpSRXUYXH�G¶DSSRUW��VRODLUH�/HV�PHVXUHV� HIIHFWXpHV� GXUDQW� OD� SpULRGH�KLYHUQDOH����������� RQW� SHUPLV� GH� GpWHUPLQHU� OD� VLJQDWXUH�pQHUJpWLTXH� GH� OD� PDLVRQ� HW� GH� FRQQDvWUH� SOXV�SUpFLVpPHQW� VD� GHPDQGH� pQHUJpWLTXH�� 1RXV� DYRQV�SX� GpWHUPLQHU� OHV� YDOHXUV� VXLYDQWHV� j� SDUWLU� GH� OD�ILJXUH���� 3HUWHV�VSpFLILTXHV�GH�OD�PDLVRQ  ��� :�.� 3XLVVDQFH�GH�FKDXIIDJH�j����&� ����� :� 7HPSpUDWXUH�DPELDQWH�PR\HQQH  ����� �&� 7HPSpUDWXUH�DX�SRLQW�3�  ����� �&� 'HJUpV�MRXUV� ��� �& � ���� �&�� j� 'RPEUHVVRQ  ����� �& � MRXUV �� 1RPEUH� GH� MRXUV� GH� FKDXIIDJH� j� 'RPEUHVVRQ������ �& � ���� �&�  ��� MRXUV �� 7HPSpUDWXUH� PR\HQQH� H[WpULHXUH� SHQGDQW� OD�SpULRGH�GH�FKDXIIDJH�  ��� �&� 6XUIDFH�GH�UpIpUHQFH�pQHUJpWLTXH�  ��� P�
,QGLFH�GH�GpSHQVH�pQHUJpWLTXH�FKDXIIDJH��� N:K � P� �� D
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/H� WDX[� GH� UHQRXYHOOHPHQW� GH� O¶DLU� GDQV� FHWWH�PDLVRQ� HVW� HQYLURQ� �� j� �� IRLV� SOXV� pOHYp� TXH� OD�YDOHXU�TXH�QRXV�DYLRQV�HVWLPp��� K�� DX� OLHX�GH�����K����� &HFL� SHUPHW� G¶H[SOLTXHU� OD� GLIIpUHQFH�LPSRUWDQWH� HQWUH� O¶LQGLFH� GH� GpSHQVH� pQHUJpWLTXH�PHVXUp�GH���� N:K � P� � DQ HW FHOXL�FDOFXOp�GH����N:K � P� � DQ��1RXV�DYRQV�GqV�ORUV�FRUULJp�OD�YDOHXU�GH� GpSHQVH� pQHUJpWLTXH� GH� OD� PDLVRQ� GDQV� OHV�VLPXODWLRQV��/D�FRPSDUDLVRQ�HQWUH�OHV�PHVXUHV�HW�OD�VLPXODWLRQ� HIIHFWXpH� DYHF� 7516<6� PRQWUH� XQH�DVVH]�ERQQH�FRUUHVSRQGDQFH��)LJ�����SRXU�OHV�PRLV�GH�MXLOOHW�j�QRYHPEUH������
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-XLO $R�W 6HSW 2FW 1RY

I VDY�>�
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0HVXUHV6LPXODWLRQV

)LJXUH� ��� *UDSKLTXH� FRPSDUDWLI� GX� WDX[� G¶pFRQRPLH�G¶pQHUJLH�G¶DSSRLQW��IVDY��HQ���SRXU�OD�SpULRGH�PHVXUpH�HQWUH�MXLOOHW�HW�QRYHPEUH������j�'RPEUHVVRQ�/HV� PHVXUHV� KLYHUQDOHV� GH� QRYHPEUH� ����� j�PDUV������ QRXV� RQW� SHUPLV� GH� FRQVWDWHU� TXH� OD�FRXYHUWXUH� QHLJHXVH� GHV� PRLV� GH� GpFHPEUH� HW� GH�MDQYLHU� Q¶D� SDV� SHUPLV� DX[� FDSWHXUV� GH� IRXUQLU� GH�O¶pQHUJLH�� (Q� VLPXODQW� XQH� DQQpH� FRPSOqWH� �VXU� OD�EDVH�GHV�GRQQpHV�0HWHRQRUP��HW� HQ� WHQDQW�FRPSWH�G¶XQ� DSSRUW� VRODLUH� QXO� SRXU� FHV� �� PRLV�� QRXV�REWHQRQV� XQ� IVDY DQQXHO� FDOFXOp� j� SDUWLU� GHV�VLPXODWLRQ� GH� ��� ��� ��� �� SHQGDQW� OD� SpULRGH� GH�QRQ� FKDXIIDJH� �MXLQ�VHSW��� HW� �����SRXU� OD�SpULRGH�GH�FKDXIIDJH� �)LJ������/D�SURGXFWLRQ�VRODLUH�QHWWH�GHV�FDSWHXUV� HVW� GH� ��� N:K � P� � DQ �RULHQWDWLRQ� GH���� 62��LQFOLQDLVRQ�GH��� ���
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MXLO DR�W VHSW RFW QRY GpF MDQY IpYU PDUV DYU PDL MXLQ
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)LJXUH����7DX[�G¶pFRQRPLH�G¶pQHUJLH�G¶DSSRLQW�FDOFXOp�j�SDUWLU� GH� VLPXODWLRQ DYHF� OHV� GRQQpHV� GH� 0HWHRQRUP�SRXU�OD�PDLVRQ�GH�'RPEUHVVRQ��VRXWLUDJH�PR\HQ�(&6�GH���� N:K�MRXU��UpIpUHQFH ��FKDXGLqUH�K� �����(Q� H[WUDSRODQW� j� SDUWLU� GHV� UHOHYpV� HIIHFWXpV� VXU� OHV�FRPSWHXUV� HQWUH� DYULO� HW� MXLQ�������� OD� ILJXUH���PRQWUH�
� SUREOqPHV�G¶DFTXLVLWLRQ�GH�PHVXUHV�GX���DYULO�DX����MXLQ������

HQ� FRPSDUDLVRQ� OH� IVDY PHQVXHO� FDOFXOp�SRXU� OD� SpULRGH�GH�MXLOOHW������j�QRYHPEUH������
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)LJXUH� ��� 7DX[� G¶pFRQRPLH� G¶pQHUJLH� G¶DSSRLQW� FDOFXOp� j�SDUWLU�GHV�PHVXUHV�UHOHYpHV�j�'RPEUHVVRQ�HQWUH�MXLO�������HW�QRY��������VRXWLUDJH�PR\HQ�(&6�GH�����N:K�MRXU��1RXV�REWHQRQV�XQ�IVDY DQQXHO�FDOFXOp�j�SDUWLU�GHV�PHVXUHV�GH����r �����/¶HQVROHLOOHPHQW�SHQGDQW�OD�SpULRGH�G¶DYULO������j�MXLQ������D�pWp�H[FHSWLRQQHO��/H�EU�OHXU�QH�V¶HVW�HQFOHQFKp�TX¶XQH�GL]DLQH� IRLV� HQWUH�PL�DYULO� HW� ILQ� MXLQ��SDV�GH�FKDXIIDJH��� ,O�\�D�GRQF�SUHVTXH�HX�O¶DXWRQRPLH�VRODLUH� SHQGDQW� FHWWH� SpULRGH�� $� FRQWUDULR�� OH� PRLV� GH�MXLOOHW������D�pWp�SDUWLFXOLqUHPHQW�PDXYDLV��&HV�UpVXOWDWV�GpPRQWUHQW� OD� OLPLWH�GH� OD�FRPSDUDLVRQ�PHQVXHOOH�DYHF�GHV�VLPXODWLRQV�EDVpHV�VXU�XQH�PpWpR�PR\HQQH��
��� e08/$7(85�62/$,5(/¶pWXGH� G¶XQH� LQVWDOODWLRQ� VRODLUH� HQ� ODERUDWRLUH� UHQG�O¶H[SpULPHQWDWLRQ� WULEXWDLUH� GHV� FRQGLWLRQV�PpWpRURORJLTXHV� GX� OLHX�� &HFL� LPSOLTXH� GHV� GLIILFXOWpV�SRXU� FRPSDUHU� OHV� SHUIRUPDQFHV� G¶XQH� LQVWDOODWLRQ�DYDQW�HW�DSUqV�GHV�PRGLILFDWLRQV��&HWWH�FRPSDUDLVRQ�HVW�HQYLVDJHDEOH� VHXOHPHQW� VXU� XQH� SpULRGH� GH� ORQJXH�GXUpH�DYHF�LUUDGLDWLRQV�VHPEODEOHV�,O� DSSDUDvW� LQWpUHVVDQW� G¶XWLOLVHU� XQ� pPXODWHXU� VRODLUH�UHSURGXLVDQW� O¶DSSRUW� WKHUPLTXH� TXH� IRXUQLUDLHQW� GHV�FDSWHXUV�VRODLUHV��8Q�VFpQDULR�PpWpRURORJLTXH�SHXW�rWUH�UpDOLVp� HW� UHSURGXLW� j� YRORQWp�� ,O� HVW� DORUV� SRVVLEOH� GH�UpDOLVHU� GHV� PHVXUHV� FRPSDUDWLYHV� VXU� XQH� FRXUWH�SpULRGH� ��� j� �� MRXUV� VHORQ� OH� EXW� GX� WHVW�� GDQV� GHV�FRQGLWLRQV�KLYHUQDOHV�RX�HVWLYDOHV��/¶pPXODWHXU� VRODLUH� UpDOLVp� j� O¶(,9'� D� XQH�UHSURGXFWLELOLWp� FRPSULVH� HQWUH� �� HW� ��� VXU� O¶DSSRUW�G¶pQHUJLH� VRODLUH��/¶HUUHXU� DLQVL�FRPPLVH�VXU� O¶pQHUJLH�FKDOHXU� DQQXHOOH� IRXUQLH� SDU�GHV� FDSWHXUV� FRUUHVSRQG�j�PRLQV�GH����GH�OD�GHPDQGH�HQ�FKDXIIDJH�HW�(&6��8QH� WHOOH� LQVWDOODWLRQ� FRPSOqWH� OH�VWDQG�G¶HVVDLV�GX�ODERUDWRLUH�GH� O¶(,9'�FRPSUHQDQW�GpMj�XQ�V\VWqPH�GH�YHQWLOR�FRQYHFWHXUV�SRXU�VLPXOHU� OD�GHPDQGH�HQ�FKDXIIDJH� G¶XQH� PDLVRQ� IDPLOLDOH�� $LQVL�� HQ�FRXSODQW� OHV� PHVXUHV� UpDOLVpHV� DX� ODERUDWRLUH� DYHF�OHV� VLPXODWLRQV� SDU� RUGLQDWHXU�� LO� VHUD� SRVVLEOH� HQ������ GH� YDOLGHU� OHV� DPpOLRUDWLRQV� DSSRUWpHV� DX�V\VWqPH�VRODLUH�FRPELQp�$USqJH�
� 6LPXODWLRQV�UpDOLVpHV�DYHF�OH�ORJLFLHO�7516<6
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��� 237,0,6$7,21�6758&785(//('DQV�OH�FDGUH�GH�OD�WkFKH����GH�O¶$,(�XQH�FRPSDUDLVRQ�GH� V\VWqPHV� VRODLUHV� FRPELQpV� HVW� HQ� FRXUV� GH�UpDOLVDWLRQ�� /H� EXW� GH� FHWWH� WkFKH� HVW� GH� FODVVLILHU� OHV�V\VWqPHV�VRODLUHV�FRPELQpV�HW�GH�VRXOLJQHU�OHV�FRQFHSWVSHUIRUPDQWV� DILQ�GH� OHV� RSWLPLVHU��/HV� VLPXODWLRQV� VRQW�UpDOLVpHV� DYHF� OH� PrPH� W\SH� GH� EkWLPHQW�� OD� PrPH�VWDWLRQ� PpWpRURORJLTXH� HW� OH� PrPH� W\SH� GH� FDSWHXU��'DQV�OH�SUpVHQW�UDSSRUW��OD�VLPXODWLRQ�GH�³UpIpUHQFH´�HVW�EDVpH�VXU�OHV�SDUDPqWUHV�GH�OD�WkFKH����j O¶H[FHSWLRQ�GHV�FDSWHXUV��/HV�SDUDPqWUHV�VRQW�OHV�VXLYDQWV�� &DSWHXUV�$]XU����$*(1$�(QHUJLHV��� ���P�� 0pWpRURORJLH�GH�=�ULFK��VHORQ�0HWHRQRUP�� 0DLVRQ�G¶LQGLFH�pQHUJpWLTXH�SRXU�OH�FKDXIIDJH�GH��� N:K � P� �� D�� &RQVRPPDWLRQ�PR\HQQH�G¶(&6�GH���� N:K�MRXU'XUDQW� O¶DQQpH� ������ QRXV� DYRQV� UpDOLVp� GHV�PRGLILFDWLRQV� VWUXFWXUHOOHV�VXU� O¶LQVWDOODWLRQ�$USqJH�SURSRVpHV� ORUV� GX� SUpFpGHQW� PDQGDW� >�@� �LVRODWLRQ�VXSSOpPHQWDLUH�� FKLFDQHV� DQWL�FRQYHFWLYHV� VXU� OHV�VRUWLHV�GH�FKDXIIDJH��EULVH�MHW�VXU�OD�FRQGXLWH�UHWRXUFKDXIIDJH���$ILQ�GH�FRQILUPHU� OH�ELHQ�IRQGp�GH�FHV�DPpOLRUDWLRQV�� QRXV� DYRQV� FDUDFWpULVp� OHV�SDUDPqWUHV� GH� O¶LQVWDOODWLRQ� HQ� YXH� GH� GpILQLU� OHV�QRXYHOOHV� SHUIRUPDQFHV� SDU� VLPXODWLRQ�� /HV�PHVXUHV�RQW�PRQWUp�TXH�OHV�SHUWHV�WKHUPLTXHV�GH�OD�FXYH�RQW�pYROXp�G¶XQH�YDOHXU�LQLWLDOH�GH���� :�.�j���� :�.�� (Q� FRQVpTXHQFH�� OH� IVDY HVW� SDVVp� GH����� �� j� ���� ��� &H� JDLQ� FRUUHVSRQG� j�O¶LQVWDOODWLRQ� GH� UpIpUHQFH� DYHF� XQH� VXUIDFH� GH�FDSWHXUV�GH��� P� DX�OLHX�GH��� P���1RXV� DYRQV� UpDOLVp� G¶DXWUHV� VLPXODWLRQV� HQ�PRGLILDQW�FHUWDLQV�SDUDPqWUHV�0RGLILFDWLRQ� $�� 'HV� GpELWV� SOXV� RX�PRLQV� pOHYpV� RQW�pWp� VLPXOpV� SRXU� OH� FLUFXLW� VRODLUH� �GpELW� PD[L�  � ��� j��� O�K ��P����/D�UpJXODWLRQ�G¶$USqJH�SHUPHW�GH�PRGXOHU�FH� GpELW� HQWUH� XQH� YDOHXU� GH� EDVH� HW� XQH� YDOHXU�PD[LPDOH� HQ� IRQFWLRQ� GH� OD� GLIIpUHQFH� GH� WHPSpUDWXUH�HQWUH�OH�EDV�GH�OD�FXYH�HW�OHV�FDSWHXUV��ILJ�����
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)LJXUH����eYROXWLRQ�SRVVLEOH�GX�GpELW�GDQV�OH�FLUFXLW�VRODLUH�
0RGLILFDWLRQ� %�� /D� UpJXODWLRQ� G¶$USqJH� SHUPHW�pJDOHPHQW� GH� PRGLILHU� OD� FRQVLJQH� UpJLVVDQW�O¶HQFOHQFKHPHQW� GX� FLUFXODWHXU� VRODLUH�� &HWWH�FRQVLJQH� HVW� OD� GLIIpUHQFH� GH� WHPSpUDWXUH� HQWUH� OH�

EDV�GH�OD�FXYH�HW�OHV�FDSWHXUV�DX�GHOj�GH�ODTXHOOH�OD�SRPSH�GH�FLUFXODWLRQ�IRQFWLRQQH��0RGLILFDWLRQ� &�� /D� SRVLWLRQ� GH� OD� VRQGH� TXL� HVW�VLWXpH� HQ�EDV�GH�FXYH� LQIOXHQFH� O¶HQFOHQFKHPHQW�HW�OH� GpFOHQFKHPHQW� GX� FLUFXODWHXU� VRODLUH�� (OOH� HVW�VLWXpH� j� XQH� KDXWHXU� GH� �� FP� GHSXLV� OH� EDV� GH� OD�FXYH��(Q�IDLVDQW�YDULHU�FHWWH�SRVLWLRQ�YHUV� OH�EDV��LO�UHVVRUW� TX¶XQ� RSWLPXP� VH� VLWXH� j� �� FP� GHSXLV� OH�IRQG�GH�OD�FXYH��VRLW��� FP�SOXV�EDV�TXH�OD�SRVLWLRQ�DFWXHOOH��0RGLILFDWLRQ� '�� 3RVLWLRQ� GX� EU�OHXU� HW� GHV� VRUWLHV�SRXU� OH� FLUFXLW� GH� FKDXIIDJH�� OHV� VLPXODWLRQV�PRQWUHQW� XQ� JDLQ� PD[LPXP� GX� IVDY ORUV� G¶XQ�GpSODFHPHQW� GH� �� FP� GX� WRXW� DX�GHVVXV� GH� OD�SRVLWLRQ�DFWXHOOH�0RGLILFDWLRQ�(��/¶LQIOXHQFH�GH�OD VRQGH�G¶DPELDQFH�VXU� OD� WHPSpUDWXUH�GH�FRQVLJQH�GH� O¶DOOHU�FKDXIIDJH�HVW�XQ�GHV�SDUDPqWUHV�GH�OD�UpJXODWLRQ�G¶$USqJH��/D�SODJH� GH� YDULDWLRQ� HVW� FRPSULVH� HQWUH� �� HW� ��� ���'DQV� OH� WDEOHDX� GH� OD� ILJXUH ��� OH� JDLQ� HVW� UDSSRUWp�DX�SDVVDJH�GH�����j���� ��0RGLILFDWLRQ� )�� 3RXU� GLPLQXHU� OHV� SHUWHV�WKHUPLTXHV� HQ� EDV� GH� FXYH�� QRXV� SURSRVRQV�G¶DGMRLQGUH� GHV� FKLFDQHV� DQWL�FRQYHFWLYHV� VXU� OHV�VRUWLHV�GX�FLUFXLW�VRODLUH��GH�OHV�LVROHU�HW�G¶LQWHUFDOHU�XQH�SODQFKH�HQ�ERLV�VRXV�OH�VRFOH�GH�OD�FXYH��$LQVL��OHV� SHUWHV� WKHUPLTXHV� GH� OD� FXYH� GHYUDLHQW� rWUH� HQ�PR\HQQH�GH���:�.��SUpFpGHPPHQW���� :�.��0RGLILFDWLRQ�*��/¶LQHUWLH� WKHUPLTXH�GHV�FDSWHXUV�D�XQH�LQIOXHQFH�VXU�OHV�SHUIRUPDQFHV�GH�FHV�GHUQLHUV��(Q� HIIHW�� DYDQW� G¶DWWHLQGUH� OD� WHPSpUDWXUH� GH�IRQFWLRQQHPHQW��WRXWH�OD�PDVVH�GHV�FDSWHXUV�UHPSOLV�G¶HDX�GRLW�PRQWHU�HQ�WHPSpUDWXUH��'DQV�FH�UDSSRUW��QRXV� DYRQV� VLPXOp� O¶HIIHW� G¶XQH� GLPLQXWLRQ� G¶XQ�IDFWHXU���GH�O¶LQHUWLH�WKHUPLTXH�GHV�FDSWHXUV��,O�HVW�j�QRWHU� TXH� GH� WHOV� FDSWHXUV� VRQW� WHFKQLTXHPHQW�HQYLVDJHDEOHV��0RGLILFDWLRQ� +�� /H UHQGHPHQW� GH� FRPEXVWLRQ� GX�EU�OHXU� j� FRQGHQVDWLRQ� HVW� IRQFWLRQ� GH� OD� TXDQWLWp�G¶HDX� FRQGHQVpH�� &HWWH� TXDQWLWp� DXJPHQWH� ORUVTXH�O¶HIILFDFLWp� GH� O¶pFKDQJHXU� GH� FKDOHXU� FURvW�� /D�GLIIpUHQFH�GH�WHPSpUDWXUH�HQWUH�OHV�JD]�GH�IXPpH�HW�OD� WHPSpUDWXUH� GH� O¶HDX� DXWRXU� GH� O¶pFKDQJHXU� HVW�DFWXHOOHPHQW�GH����.��'DQV� OH� WDEOHDX�GH� OD� ILJXUH����QRXV�DYRQV� VLPXOp�XQ�'7�GH����.��&HWWH�YDOHXU�HVW� UpDOLVWH� DX� YX� GHV� SHUIRUPDQFHV� GH� FHUWDLQHV�FKDXGLqUHV�0RGLILFDWLRQ� ,�� $FWXHOOHPHQW�� O¶pQHUJLH� VRODLUH� HVW�VWRFNpH� GDQV� OD� FXYH SDU� O¶LQWHUPpGLDLUH� G¶XQ�pFKDQJHXU� GH� FKDOHXU� VLWXp� GDQV� OD� SDUWLH� EDVVH� GH�FHWWH� GHUQLqUH�� /D� VWUDWLILFDWLRQ� GDQV� WRXWH� OD� FXYH�GH� OD� FKDUJH� VRODLUH� SHUPHW� G¶DXJPHQWHU� OHV�SHUIRUPDQFHV�GH�O¶LQVWDOODWLRQ�/HV� PRGLILFDWLRQV� GH� SDUDPpWUDJH� GH� OD� UpJXODWLRQ�VWDQGDUG�RQW�XQ�VXUFR�W�QXO��7RXWHIRLV��LO�UHVVRUW�GH�QRV�VLPXODWLRQV�TXH�OHV�PRGLILFDWLRQV�$�HW�%�Q¶RQW�SDV� RX� SHX� G¶LQIOXHQFH�� /HV� PRGLILFDWLRQV�
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VWUXFWXUHOOHV� GRLYHQW� WHQLU� FRPSWH� GX� UDSSRUW�VXUFR�W�JDLQ�
1��GH�PRGLI� 7\SH�GH�PRGLILFDWLRQ *DLQ�SRWHQWLHO�VXU�IVDY HQ�SRLQW
$ 'pELW�GX�FLUFXLW�VRODLUH QpJOLJHDEOH% (QFOHQFKHPHQW�GX�FLUFXLW�VRODLUH QpJOLJHDEOH& 3RVLWLRQ�GH�OD�VRQGH�EDV�GH�FXYH ����' 3RVLWLRQ�GX�EU�OHXU ���( ,QIOXHQFH�VRQGH�G
DPELDQFH ���) 3HUWHV�WKHUPLTXHV�EDV�GH�OD�FXYH �* ,QHUWLH�WKHUPLTXH�GHV�FDSWHXUV� ���+ 5HQGHPHQW�GH�FRPEXVWLRQ ���, 6WUDWLILFDWLRQ�GH�OD�FKDUJH�VRODLUH �)LJXUH ��� 7DEOHDX� UpFDSLWXODWLI� GHV� PRGLILFDWLRQV�VLPXOpHV�HW�OHV�JDLQV�HQ�SRLQW�VXU�OH�IVDY SDU�UDSSRUW�j�OD�VLPXODWLRQ�GH�UpIpUHQFH��IVDY  ����� ���'HV� VLPXODWLRQV� RQW� pWp� HIIHFWXpHV� HQ� LQWpJUDQW�SOXVLHXUV� PRGLILFDWLRQV� j� OD� IRLV� �ILJ� ���� (Q� HIIHW��OHV�JDLQV�QH�VRQW�SDV�V\VWpPDWLTXHPHQW�FXPXODEOHV�
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)LJXUH����eYROXWLRQ�GH�IVDY VHORQ�GLIIpUHQWHV�YDULDQWHV���VLPXODWLRQ�GH�³UpIpUHQFH´�$USqJH�������UpI���PRGLILFDWLRQ�&���UpI���PRGLILFDWLRQV�&�HW�'���UpI���PRGLILFDWLRQV�&��'�HW�)���UpI���PRGLILFDWLRQV�&��'��(�HW�)��UpI���PRGLILFDWLRQV�&��'��(��)�HW�*��UpI���PRGLILFDWLRQV�&��'��(��)��*�HW�+��UpI���PRGLILFDWLRQV�&��'��(��)��*��+�HW�,��� &200$1'(�$9$1&((/D� VWUDWpJLH� GH� FRPPDQGH� DYDQFpH� EDVpH� VXU� OD�WHFKQLTXH� ,/&�� ,WHUDWLYH� /HDUQLQJ� &RQWURO HVW�SUpVHQWpH� GDQV� FH� FKDSLWUH�� /¶DVSHFW� SUpGLFWLI GH�FHWWH� DSSURFKH� SURYLHQW� GH� OD� SULVH� HQ� FRPSWH� GHV�HVWLPDWLRQV�G¶HQVROHLOOHPHQW�HW�GH�FKDUJHV�IXWXUHV�������3UREOpPDWLTXH/H� PRGqOH� GX� EkWLPHQW� HVW� KDELWXHOOHPHQW� XWLOLVp�SRXU� VLPXOHU� OD� WHPSpUDWXUH� GH� O¶DLU� DPELDQW� j�O¶LQWpULHXU�GH�OD�PDLVRQ��FHFL�SRXU�XQ�UpJLPH�GRQQp�GH� FKDXIIDJH� HW� VRXV� FHUWDLQHV� SHUWXUEDWLRQV�FOLPDWLTXHV�� /D� VLPXODWLRQ� HVW� HIIHFWXpH� HQ� XQH�SDVVH��VDQV�UpSpWLWLRQ�

/D� SUREOpPDWLTXH� LQYHUVH�� j� OD� EDVH� GH� O¶DSSURFKH�,/&�� FRQVLVWH� j� GpWHUPLQHU� HQ� SOXVLHXUV� SDVVHV�VXFFHVVLYHV� �LWpUDWLRQV� OH� SURILO� GH� WHPSpUDWXUH�DOOHU� GX� FLUFXLW� GH� FKDXIIDJH� TXL� HQJHQGUHUDLW� XQH�WHPSpUDWXUH� DPELDQWH� LQWpULHXUH� GpVLUpH�� &H� SURILO�GH� WHPSpUDWXUH�GDQV�OD�PDLVRQ�GRLW�SDU�FRQVpTXHQW�rWUH�H[SOLFLWHPHQW�VSpFLILp��

)LJXUH����3ULQFLSH�GH�O¶DSSURFKH�,/&�'H�PrPH�� OH� SURILO� GH� SXLVVDQFH� SHXW� rWUH� FDOFXOp�LWpUDWLYHPHQW� GH� PDQLqUH� j� VDWLVIDLUH�VLPXOWDQpPHQW�� OD� GHPDQGH� HQ� FKDXIIDJH�� GRQW� OH� SURILO� D� pWp�GpWHUPLQp�SUpFpGHPPHQW�� OD� GHPDQGH� HQ� HDX� FKDXGH� VDQLWDLUH�� GRQW� OD�WHPSpUDWXUH� GRLW� rWUH� FRQVWDPPHQW� PDLQWHQXH� DX�GHVVXV� G¶XQ� FHUWDLQ� VHXLO� ����&� GDQV� QRWUH�H[HPSOH��������3ULQFLSH�GH�EDVH3RXU�XWLOLVHU�XQH�VWUDWpJLH�EDVpH�VXU�O¶DSSUHQWLVVDJHLWpUDWLI� ,/&�� LO� IDXW� DYDQW� WRXW� GpILQLU� GH� TXHOOH�IDoRQ�OH�V\VWqPH RSqUH�GH�PDQLqUH� UpSpWLWLYH��'DQV�QRWUH� FDV�� FKDTXH� F\FOH� FRQVLVWH� VLPSOHPHQW� j�LQWpJUHU� QXPpULTXHPHQW� OHV� pTXDWLRQV�GLIIpUHQWLHOOHV� GX� PRGqOH� GDQV� XQ� KRUL]RQ� GH�VLPXODWLRQ� GRQQp� �W\SLTXHPHQW� XQH� MRXUQpH�� j�SDUWLU�GH�FHUWDLQHV�FRQGLWLRQV�LQLWLDOHV�HW�VRXV O¶HIIHW�G¶XQ� SURILO� GH� FRPPDQGH� YLUWXHOOH� XN�W� j�GpWHUPLQHU�/HV�LWpUDWLRQV�UHSRVHQW�VXU�O¶DOJRULWKPH�VXLYDQW�
/¶LQGLFH� N UHSUpVHQWH� OH� QRPEUH� G¶LWpUDWLRQV�VXFFHVVLYHV� HIIHFWXpHV� SRXU� DIILQHU� OH� SURILO� GH�FRPPDQGH�� 1RWRQV� VHXOHPHQW� TXH� O¶LQWURGXFWLRQ�G¶XQ� KRUL]RQ� K GH� O¶RUGUH� GH� JUDQGHXU� GH� OD�FRQVWDQWH�GH�WHPSV�GRPLQDQWH�GX�V\VWqPH�SURYRTXH�XQ�HIIHW� GpULYDWLI��¬�FKDTXH� LQWpJUDWLRQ�GX�V\VWqPH�OH� ORQJ� GH� O¶LQWHUYDOOH� GH� VLPXODWLRQ�� OHV� SURILOV�G¶HQWUpH� HW� GH� VRUWLH�� UHVSHFWLYHPHQW� XN�W� HW� \N�W�VRQW� FRQVHUYpHV� HQ� PpPRLUH�� /¶DOJRULWKPH� pYDOXH�DORUV� O¶pFDUW� GH� SHUIRUPDQFH�HN�W�  �\G�W� � \N�W��� R��\G�W� HVW� OD� VRUWLH� GpVLUpH� GX� V\VWqPH�� %DVp� VXU� FH�VLJQDO� G¶HUUHXU�� O¶DOJRULWKPH� FDOFXOH� XQ� QRXYHDX�VLJQDO G¶HQWUpH�XN���W���TXL�HVW�PLV�HQ�PpPRLUH�SRXU�rWUH� XWLOLVp� j� OD� SURFKDLQH� H[pFXWLRQ� �VLPXODWLRQ���
� 'DQV� OH� IXWXU�� FH� SURILO� GH� WHPSpUDWXUH� SRXUUDLW� rWUH�FDOFXOp� HW� RSWLPLVp� GH� PDQLqUH� j� WLUHU� SURILW� GHV� JDLQV�VRODLUHV�
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�

/H� QRXYHDX� SURILO� GH� FRPPDQGH� HVW� FKRLVL� GH�PDQLqUH�j�JDUDQWLU�OD�GLPLQXWLRQ�GH�O¶pFDUW�DX�F\FOH�VXLYDQW�� /H� EXW� GH� OD� FRPPDQGH� HVW� GH� WURXYHU�LWpUDWLYHPHQW�OH�VLJQDO�X
�W� WHO�TXH�
������([HPSOH3RXU�YDOLGHU�OD�FRPPDQGH��QRXV�GHYRQV�SUHQGUH�HQ�FRPSWH�OHV�FRQGLWLRQV�FOLPDWLTXHV�HW�OH�VRXWLUDJH�HQ�(&6� �)LJXUH� ����� /HV� FRQGLWLRQV� FOLPDWLTXHV�FKRLVLHV� FRUUHVSRQGHQW� j� OD�PL�VDLVRQ� �IUDvFKHXU� HW�HQVROHLOOHPHQW��

)LJXUH�����3URILO�GHV�SHUWXUEDWLRQV�FOLPDWLTXHV�1RXV� GLVSRVRQV� SRXU� FHOD� GH� OD� WHPSpUDWXUH� HW� GH�O¶HQVROHLOOHPHQW� GH� OD� YLOOH� GH� =XULFK�� YLOOH�UpIpUHQFH�SRXU�OD�6XLVVH�/H� SURILO� GH� VRXWLUDJH� XWLOLVp� SRXU� OD� VLPXODWLRQ�UHSUpVHQWH� XQH� GHPDQGH� MRXUQDOLqUH� GH� ��� .:K��)LJXUH�����

)LJXUH�����3URILO�GH�VRXWLUDJH�W\SLTXH�/H� SURILO� GH� WHPSpUDWXUH� DX� GpSDUW� GX� FKDXIIDJH�REWHQX� SRXU� FHV� FRQGLWLRQV� GH� VLPXODWLRQ� HVW�UHSUpVHQWp�j�OD�ILJXUH�����/¶HIIHW�GH�O¶HQVROHLOOHPHQW�DSSDUDvW�FODLUHPHQW�DX�FRXUV�GH�O¶DSUqV�PLGL�&H� SURILO� GH� FKDXIIDJH� SHUPHW� GH� PDLQWHQLU� XQH�WHPSpUDWXUH� GDQV� OD�PDLVRQ� SURFKH� GH� OD� FRQVLJQH�GH��� �&��

)LJXUH�����3URILOV�GH�WHPSpUDWXUH��D��DOOHU�GX�FKDXIIDJH��E��GDQV�OD�PDLVRQ�'H� OD� PrPH� IDoRQ�� OH� SURILO� GH� SXLVVDQFH� REWHQX�SHUPHW� GH� PDLQWHQLU� XQH� WHPSpUDWXUH� HQ� KDXW� GH�FXYH�VXSpULHXUH�j��� �&��)LJXUH�����

)LJXUH�����3URILO�GH�SXLVVDQFH�GX�EU�OHXU�/H�SURILO�GH�WHPSpUDWXUH�REWHQX�HQ�KDXW�GH�FXYH�HVW�UHSUpVHQWp�HQ�WUDLW�pSDLV�j�OD�ILJXUH����

)LJXUH�����7HPSpUDWXUHV�GH�O¶(&6�2Q�UHPDUTXH�TXH�JUkFH�j�O¶HQVROHLOOHPHQW��O¶pQHUJLH�DX[LOLDLUH� Q¶D� pWp� VROOLFLWpH� TXH� SRXU� FRXYULU� OHV�EHVRLQV�HQ�HDX�FKDXGH�VDQLWDLUH�GH� OD�PDWLQpH�� WRXW�HQ�PDLQWHQDQW� OD� WHPSpUDWXUH� GH� FHOOH�FL� HQ� GHVVXV�GHV� ���&�� 'qV� OD� ILQ� GH� OD� PDWLQpH�� O¶DSSRUW� GH�FKDOHXU� REWHQX� YLD� OH� FLUFXLW� VRODLUH� FRXYUH�O¶HQVHPEOH�GHV�EHVRLQV�pQHUJpWLTXHV� �HDX�FKDXGH���FKDXIIDJH���/¶pOpYDWLRQ�GH�WHPSpUDWXUH�GDQV�OD�FXYH�HVW�PLVH�HQ�pYLGHQFH�j�OD�ILJXUH����

)LJXUH�����7HPSpUDWXUHV�GDQV�OD�FXYH�,O�HVW�ERQ�GH�PHQWLRQQHU�TXH�OH�SURILO�GH�SXLVVDQFH�REWHQX�HVW�pWURLWHPHQW�OLp�j�O¶pWDW�LQLWLDO�GH�OD�FXYH�
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�

3RXU� FHV� VLPXODWLRQV�� OH� GpELW� GDQV� OH� FROOHFWHXU�VRODLUH� D� pWp� UpJOp� SURSRUWLRQQHOOHPHQW� j�O¶HQVROHLOOHPHQW���/H�GpELW�PD[LPXP�FRUUHVSRQGDQW�HVW� RSWLPLVp� GH� PDQLqUH� j� PD[LPLVHU� OH� WUDQVIHUW�G¶pQHUJLH�VRODLUH�GDQV�OD�FXYH�
� &ROODERUDWLRQV&H� SURMHW� HVW� UpDOLVp� GDQV� OH� FDGUH� G¶XQH�FROODERUDWLRQ� HQWUH� O¶,QVWLWXW� G¶DXWRPDWLTXH� GH�O¶(3)/� HW� OH� /DERUDWRLUH� G¶pQHUJpWLTXH� VRODLUH� GH�O¶(,9'��/HV� WkFKHV� GH� PRGpOLVDWLRQ� WUDLWpHV� GDQV� FH� SURMHW�FRUUHVSRQGHQW�j�OD�FRQWULEXWLRQ�VXLVVH�SRXU�OD�WkFKH���� GH� O¶$,(�� &H� FRQWH[WH� HVW� SURSLFH� DX� PDLQWLHQ�GHV� FRQWDFWV� HQWUH� OHV� GLIIpUHQWV� LQWHUYHQDQWV� j� FHSURJUDPPH��
� 7UDQVIHUWV/H�WUDQVIHUW�LQGXVWULHO�HVW�UpDOLVp�JUkFH�DX[�FRQWDFWV�UpJXOLHUV� HQWUHWHQXV� HQWUH� OH� JURXSH� GH� O¶(,9'� HW�O¶HQWUHSULVH�$*(1$�8QH� SDUWLH� GHV� WUDYDX[� GH� PRGpOLVDWLRQ�� HQ�SDUWLFXOLHU�FHX[�TXL�VRQW�UHODWLIV�DX�EkWLPHQW��RQW�pWp�VRXV�WUDLWpV� j� O¶HQWUHSULVH� (VWLD�� /D� SDUWLFLSDWLRQ� j�WRXWHV� OHV�VpDQFHV�GH�FRRUGLQDWLRQ� WHFKQLTXH�GH�0��%DXHU�� UHSUpVHQWDQW� GH� FHWWH� HQWUHSULVH�� IDYRULVH�pJDOHPHQW� XQ� WUDQVIHUW� LPPpGLDW� GH� O¶H[SHUWLVH�GpYHORSSpH�GDQV�OH�SURMHW�
� 3HUVSHFWLYHV/D� ILJXUH ��� UpVXPH� OHV� GLYHUVHV� SHUIRUPDQFHV� GH�O¶LQVWDOODWLRQ� G¶$USqJH� SDVVpHV� HW� j� YHQLU�� ,O� HVW� j�QRWHU� TXH� FHV� SHUVSHFWLYHV� QH� SUHQQHQW� SDV� HQFRUH�HQ� FRPSWH� OH� JDLQ� SRWHQWLHO� DSSRUWp� SDU� OD�FRPPDQGH�DYDQFpH�GpFULWH�j�OD�VHFWLRQ�����
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$USqJH����� $USqJH������UpIpUHQFH� $USqJH����� $USqJH����� $USqJH�����ELV

I VDY>�
@

)LJXUH ����IVDY VHORQ�OD�YDULDQWH�FKRLVLH�/D�QRPHQFODWXUH�GH�OD�ILJXUH����HVW�OD�VXLYDQWH�� $USqJH�������,QVWDOODWLRQ�UHoXH�HQ������� $USqJH� ������ ,QVWDOODWLRQ� PRGLILpH� HQ� ������³UpIpUHQFH´� �LVRODWLRQ� VXSSOpPHQWDLUH�� FKLFDQH�DQWL�FRQYHFWLYH�HW�EULVH�MHW��
� &HWWH�SURSRVLWLRQ�D�pWp�YDOLGpH�VXU�XQH�DXWUH�LQVWDOODWLRQ��OH�.LW6RO�

� $USqJH� ������ ,QVWDOODWLRQ� DYHF� PRGLILFDWLRQV�SUpYXHV� HQ� ����� �LVRODWLRQ� EDV� GH� FXYH� HW�DXJPHQWDWLRQ� GH� O¶LQIOXHQFH� GH� OD� VRQGH�G¶DPELDQFH��� $USqJH��������,QVWDOODWLRQ�LQWpJUDQW�OD�SOXSDUW�GHV�PRGLILFDWLRQV��&��'��(��)��*��+��,��� $USqJH� ����� ELV� �� ,QVWDOODWLRQ� ³����´� DYHF� ��P�GH�FDSWHXUV��DX�OLHX�GH����P���3RXU� OHV� PRGLILFDWLRQV� OpJqUHV�� O¶pPXODWHXU� VRODLUH�SHUPHWWUD� GH� FRQILUPHU� OH� UpVXOWDW� GHV� VLPXODWLRQV��(Q�������QRXV�WHVWHURQV�OHV�PRGLILFDWLRQV�(�HW�)�,O� HVW� pYLGHQW� TXH�QRXV� Q¶DYRQV� SDV� H[SORUp� WRXWHV�OHV� SRVVLELOLWpV� GH�PRGLILFDWLRQV� �GLPHQVLRQQHPHQW�GHV� pFKDQJHXUV� GH� FKDOHXU�� VRQGHV� GH� WHPSpUDWXUH�VXSSOpPHQWDLUHV«���'H�SOXV��LO�IDXW�WHQLU�FRPSWH�GX�IDFWHXU� FR�W� GHV� PRGLILFDWLRQV� SURSRVpHV��$FWXHOOHPHQW��OH�FR�W�GHV�PRGLILFDWLRQV�UpDOLVpHV�HQ������ HVW� QpJOLJHDEOH� FRPSDUp� DX� FR�W� JOREDO� GH�O¶LQVWDOODWLRQ�� &HV� DPpOLRUDWLRQV� SHUPHWWHQW�G¶pFRQRPLVHU�HQYLURQ���P� GH�FDSWHXUV�SRXU�XQ�IVDYLGHQWLTXH�/D� YHUVLRQ� $USqJH ³����´� DXUDLW� XQ� VXUFR�W� SOXV�LPSRUWDQW�� (Q� FRQWUHSDUWLH�� HOOH� SHUPHWWUDLW� G¶DYRLU�OHV�PrPHV�SHUIRUPDQFHV�TX¶$USqJH������DYHF�SOXV�GH���P� GH�FDSWHXUV�HQ�PRLQV��ILJ�����YHUVLRQ������ELV�� ,O� DSSDUDvW� LQWpUHVVDQW� GH� WHVWHU� FHV�PRGLILFDWLRQV�VWUXFWXUHOOHV�ORXUGHV�HW�G¶HVWLPHU�OHXU�VXUFR�W�
� 3XEOLFDWLRQV�HW�ELEOLRJUDSKLH
>�@ 7��3UXG¶KRPPH�DQG�'�*LOOHW��2SWLPLVDWLRQ�RI�VRODU� GRPHVWLF� KRW� ZDWHU� V\VWHPV�� ,Q�(XUR6XQ¶����YROXPH����3RUWRUR]�������>�@ /��3HGULQLV��7UDYDLO�GH�GLSO{PH��0RGpOLVDWLRQ�G¶XQH� LQVWDOODWLRQ� VRODLUH� FRPELQpH� HDX�FKDXGH�FKDXIIDJH�� eFROH� 3RO\WHFKQLTXH�)pGpUDOH� GH� /DXVDQQH� �(3)/�� '*0�,$��eFXEOHQV�� &+������ /DXVDQQH�� 6XLVVH�� 0DUV������>�@ -�� %RQ\� HW� 2�� 5HQRXOW�� ,QVWDOODWLRQV� VRODLUHV�FRPELQpHV� SRXU� YLOODV�� 2SWLPLVDWLRQ� HDX�FKDXGH�� FKDXIIDJH� HW� FOLPDWLVDWLRQ�� +DXWH�(FROH� 6SpFLDOLVpH� GH� 6XLVVH� 2FFLGHQWDOH��+(662��� (,9'�� /(6�� 5WH� GH &KHVHDX[� ���&+������ <YHUGRQ�OHV�%DLQV�� 6XLVVH��'pFHPEUH������>�@ 7�� 3UXG¶KRPPH� DQG� '�� *LOOHW�� ³$GYDQFHG�&RQWURO� 6WUDWHJ\� RI� D� 6RODU� 'RPHVWLF� +RW�:DWHU� 6\VWHP� ZLWK� D� 6HJPHQWHG� $X[LOLDU\�+HDWHU´�� (QHUJ\� DQG� %XLOGLQJV� 6SHFLDO� ,VVXH�&,6%$7¶���


