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TXDEOH�GH�FRQVWDWHU�TXH�O¶LPDJHULH�SDU�UpVRQDQFH�PDJQpWLTXH�FRUUHVSRQG�j�XQUHWRXU�YHUV�O¶HIIHW�6WHUQ�*HUODFK�SXLVTX¶HQ�UHPSODoDQW�OHV�FKDPSV�KRPRJqQHVSDU� GHV� FKDPSV� j� JUDGLHQWV� RQ� GHYLHQW� FDSDEOH� GH� GpWHUPLQHU� OD� VWUXFWXUHVSDWLDOH�GHV�FRUSV�pWXGLpV�'DQV�OHV�PDQXHOV�GH�PpFDQLTXH�TXDQWLTXH�OD�SUpVHQWDWLRQ�GH�O¶HIIHW�6WHUQ*HUODFK�HVW� WRXMRXUV�G¶XQH� VLPSOLFLWp�GpVDUPDQWH�TXL�PDVTXH� OHV� SUREOqPHVDX[TXHOV� O¶H[SpULPHQWDWHXU� HVW� LPPpGLDWHPHQW� FRQIURQWp� ORUVTX¶LO� VRUW� XQWDQW�VRLW�SHX�GX�FDGUH�VWULFW�GH� OD� UpSpWLWLRQ�GHV�H[SpULHQFHV�GX�SDVVp��$LQVLORUVTXH�O¶RQ�WHQWH�GH�UpDOLVHU�XQH�WHOOH�H[SpULHQFH�DYHF�GHV�DJUpJDWV�G¶DWRPHVPDJQpWLTXHV� TXL� UpVLVWHQW� DX[� PpWKRGHV� GH� 5DEL�� RQ� FRQVWDWH� TXH� O¶RQQ¶REWLHQW�SDV�OD�EHOOH�GpYLDWLRQ�V\PpWULTXH�GHV�PDQXHOV�HQ�WDFKHV�ELHQ�VpSD�UpHV��SDV�SOXV�TX¶RQ�QH�OD�WURXYH�SRXU�OHV�H[SpULHQFHV�KLVWRULTXHV�G¶DLOOHXUV��PDLV� RQ�GRLW� FRQVWDWHU� TXH� HQ�PDMRULWp� OHV� DJUpJDWV� VRQW� GpYLpV� G¶XQ�PrPHF{Wp��DXWUHPHQW�GLW�TX¶LOV�V¶DOLJQHQW�SUDWLTXHPHQW�WRXV�GDQV�OD�SRVLWLRQ�VWDEOHG¶XQ�SHWLW�DLPDQW�GDQV�OD�GLUHFWLRQ�GX�FKDPS�PDJQpWLTXH��DORUV�TXH�OD�GpYLD�WLRQ�SURYLHQW�GH�O¶HIIHW�GX�JUDGLHQW�GH�FH�FKDPS��6WHUQ�HW�*HUODFK�RQW�GRQF�HX³ XQ� FRXS� GH� FKDQFH ´� HQ� WHQWDQW� OHXU� H[SpULHQFH� DYHF� XQ� MHW� G¶DWRPHVG¶DUJHQW� G¶pQHUJLH� WKHUPLTXH�� HW� FH� FRXS� GH� FKDQFH� F¶HVW� O¶H[LVWHQFH� GH� ODTXDQWLILFDWLRQ�VSDWLDOH�DVVRFLpH�DX[�FRQGLWLRQV�TXL�OD�IRQW�DSSDUDvWUH�/¶HIIHW� 6WHUQ�*HUODFK� D� GRQF� GHX[� DVSHFWV�� �L�� O¶XQ� GLUHFWHPHQW� DSSDUHQWF¶HVW�OD�GpYLDWLRQ�6WHUQ�*HUODFK���LL��O¶DXWUH�VRXV�MDFHQW�F¶HVW�OH�SUREOqPH�GHVWUDQVLWLRQV�GDQV�XQ�SURILO�GH�FKDPS�PDJQpWLTXH�GRQW�O¶pWXGH�D�pWp�LQLWLpH�SDU(��0DMRUDQD�>�@�3RXU�pWXGLHU� OH�SOXV�FRPSOqWHPHQW�SRVVLEOH� OD�G\QDPLTXH�G¶XQH�SDUWLFXOHSRVVpGDQW�XQ�PRPHQW�PDJQpWLTXH�GDQV�XQ�SURILO�GH�FKDPS�PDJQpWLTXH�TXHO�FRQTXH�� O¶LGpDO� HVW� G¶HPSOR\HU� XQ� LQWHUIpURPqWUH� GH�SRODULVDWLRQ��'qV������2��)ULVFK��+�YRQ�+DOEDQ�HW�-��.RFK�>�@�RQW�UpDOLVp�XQ�WHO�GLVSRVLWLI�DYHF�GHVQHXWURQV��/D�WHFKQLTXH�HVW�HQVXLWH�UHVWpH�GDQV�O¶RPEUH�MXVTX¶j�OD�SURSRVLWLRQGDQV� OHV� DQQpHV� �����SDU�)��0H]HL� >�@� GH� OD�PpWKRGH�G¶pFKR�GH� VSLQ��%LHQTX¶LJQRUDQW�DORUV�OHV�GpWDLOV�GH�FHWWH�KLVWRLUH��PDLV� IRUWV�GH�QRWUH�FXOWXUH�GHVSUREOqPHV�GH�FROOLVLRQ�j�SOXVLHXUV�YRLHV��QRWUH�JURXSH�D�SURSRVp�SXLV�UpDOLVpXQ� LQWHUIpURPqWUH� 6WHUQ� *HUODFK� DYHF� XQ� MHW� G¶DWRPHV� PpWDVWDEOHVG¶K\GURJqQH��UpDOLVDQW�XQ�VSLQ����UDSLGHV�����NP�V�>�@�HW�QRXV�DYRQV�GHSXLVSHX� WUDQVSRVp� OD� WHFKQLTXH� j� XQ� MHW� VXSHUVRQLTXH� G¶DWRPHV� PpWDVWDEOHVG¶DUJRQ��UpDOLVDQW�XQ�VSLQ����>�@�

&HW�DUWLFOH�HVW�GpGLp�j�*HRUJHV�/RFKDN�TXL�D�VXLYL�GH�VRQ�°LO�GH�PpFDQL�FLHQ�RQGXODWRLUH�FHV�H[SpULHQFHV�GHSXLV�TXDVLPHQW� OHXU�GpEXW��SXLVTXH�QRXVDYRQV� IDLW� VD� FRQQDLVVDQFH� ORUV� G¶XQ� VpPLQDLUH� SRXU� OD� )RQGDWLRQ� /RXLV� GH%URJOLH� R�� QRXV� H[SRVLRQV� QRV� SUHPLHUV� UpVXOWDWV�� /HV� UpXQLRQV�� DX� GHUQLHU
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pWDJH� GX� EkWLPHQW� GX� EXUHDX� GHV� ORQJLWXGHV� HW� OHV� FRQJUqV� RUJDQLVpV� j© 3H\UHVT ª��TXL�RQW�VXLYL�QRXV�RQW�FRQIURQWpV�DX[� LGpHV�TXL� VRXV�WHQGHQW� ODPpFDQLTXH�RQGXODWRLUH�TXH�QRXV�QH�VDYRQV�SUDWLTXHU�TX¶HQ�WDQW�TXH�PpFDQL�TXH� TXDQWLTXH� EDVpH� VXU� O¶pTXDWLRQ� GH� 6FKU|GLQJHU��&HOD� QRXV� D� pYLWp� FHWWHLQFHVVDQWH�UHGpFRXYHUWH�GH�O¶HDX�FKDXGH�TXL�DFFRPSDJQH�O¶KLVWRLUH�GHV�SUDWL�FLHQV�GH�OD�PpFDQLTXH�TXDQWLTXH��1RXV�DYRQV�FKHUFKp�OHV�JUDQGHXUV�FDUDFWp�ULVWLTXHV� GH� O¶RQGH� GH� GH� %URJOLH�� ,O� IDXW� LFL� UHPDUTXHU� TXH� SRXU� O¶LQVWDQW�PDOJUp� XQ� XVDJH� UpSDQGX�� HQWKRXVLDVWH� PDLV� H[DJpUp�� FH� TXL� HVW� GpQRPPp³ RQGHV�GH�PDWLqUH ´�RX�³ RQGHV�GH�GH�%URJOLH ´�QH� V¶DSSXLH�TXH� VXU� OHV�FD�UDFWpULVWLTXHV� GH� O¶RQGH� GH� 6FKU|GLQJHU�� F¶HVW� j� GLUH� OHV� VHXOHV� SURSULpWpVG¶HQYHORSSH�GH�O¶RQGH�GH�GH�%URJOLH��*HRUJHV��WX�OH�VDLV�ELHQ��DUULYHU�j�FRLQ�FHU� OD� IUpTXHQFH� G¶KRUORJH� GH� OD� SDUWLFXOH� Q¶HVW� SDV� XQH� PLQFH� DIIDLUH�� (WTXDQG�ELHQ�PrPH�FH�QH�VHUDLW�TX¶XQH�FKLPqUH��F¶HVW�HQ�WRXW�FDV�XQ�IRUPLGDEOHPRWHXU�SRXU�FKHUFKHU�HW� WURXYHU�GH�QRXYHOOHV�H[SpULHQFHV��HW�QRXV� WH� UHPHU�FLRQV� GH� QRXV� DYRLU� WUDQVPLV� WRQ� HQWKRXVLDVPH� SRXU� FHWWH� TXrWH�� 7X� DV� VXDXVVL�QRXV�DLGHU�PDWpULHOOHPHQW�HW�F¶HVW�JUkFH�j�WRL�TXH�O¶$/%$5�D�DFFRUGpXQH�ERXUVH� GH� WKqVH� j� -XOLXV�%RHYL�/DZVRQ�'DNX� HW� j�0RKDPHG�%RXVWLPL�FHV�WKqVHV�SRUWDQW�G¶DLOOHXUV�HQ�SDUWLH�VXU��OHV�HIIHWV� WUDQVYHUVHV�HQ�LQWHUIpUR�PpWULH�6WHUQ�*HUODFK�

/D�VWUXFWXUH�GH�FHW�DUWLFOH�HVW� OD�VXLYDQWH �� OH�VHFRQG�FKDSLWUH�GRQQH��VDQVWURS� GH� IRUPXOHV�� OHV� TXHOTXHV� pOpPHQWV� GH� WKpRULH� TXL� SHUPHWWHQW� GH� FRP�SUHQGUH�OD�QDWXUH�GHV�VLJQDX[�REVHUYDEOHV�RX�REVHUYpV��/H�WURLVLqPH�FKDSLWUHPRQWUH�OHV�UpVXOWDWV�GH�TXHOTXHV�VLPXODWLRQV�ORUVTXH�O¶RQ�HPSORLH�GHV�FKDPSj� JUDGLHQW� WUDQVYHUVH� GDQV� O¶LQWHUIpURPqWUH�� /H� TXDWULqPH� FKDSLWUH� SUpVHQWHTXHOTXHV� XQV� GHV� UpVXOWDWV� H[SpULPHQWDX[� TXH� QRXV� DYRQV� REWHQXV� VXU� OHVLQWHUIpUHQFHV� DWRPLTXHV� WDQW� DYHF� OHV� DWRPHV� PpWDVWDEOHV� G¶K\GURJqQHTX¶DYHF�FHX[�G¶DUJRQ�
� (OpPHQWV�GX�FDOFXO�GX�VLJQDO

D����3ULQFLSH�GH�O¶LQWHUIpURPpWULH�6WHUQ�*HUODFK
'DQV� VRQ� SULQFLSH� GH� EDVH� XQ� LQWHUIpURPqWUH� 6WHUQ� *HUODFK� UHWURXYH� ODPrPH� VXFFHVVLRQ� G¶pOpPHQWV� TX¶XQ� LQWHUIpURPqWUH� RSWLTXH� j� SRODULVDWLRQ�/¶H[SpULHQFH�HVW�FRQVWUXLWH�VXU�OH�SDVVDJH�G¶XQ�MHW�FROOLPDWp�G¶DWRPHV��PROp�FXOHV�� DJUpJDWV�� QHXWUHV� pOHFWULTXHPHQW�� SRUWHXUV� G¶XQ� PRPHQW� PDJQpWLTXH�TXL�GDQV�OHV�FDV�VLPSOHV�SHX�rWUH�FRQIRQGX�j�XQ� IDFWHXU�SUqV�DYHF�VRQ� VSLQWRWDO���'DQV�XQ�SUHPLHU� WHPSV�FH� MHW�HVW�SRODULVp�HQ�VSLQ��SRXU� VLPSOLILHU�RQ
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SHXW�SUHQGUH�OD�FDV�R��WRXV�OHV�DWRPHV�VH�WURXYHQW�GDQV�OD�PrPH�FRPSRVDQWH=HHPDQ�SDU� UDSSRUW� j� O¶D[H� ORFDO�GX�FKDPS�PDJQpWLTXH��&H� MHW� WUDYHUVH�HQ�VXLWH� XQH� SUHPLqUH� ]RQH� GH� 0DMRUDQD� R�� XQH� URWDWLRQ� UDSLGH� GH� O¶D[H� GXFKDPS�PDJQpWLTXH�HQ�FKDPS�PDJQpWLTXH�IDLEOH�FUpH�XQH�GLVFRQWLQXLWp�GH� ODGLUHFWLRQ�GH�O¶D[H�GH�TXDQWLILFDWLRQ�ORFDO�HW�GRQF�XQH�SUHPLqUH�VXSHUSRVLWLRQG¶pWDWV� =HHPDQ�� &HWWH� UpJLRQ� FRQVWLWXH� OD� SUHPLqUH� VpSDUDWULFH� GHO¶LQWHUIpURPqWUH��GH�VRQ�FRQWU{OH�GpSHQG�OD�TXDOLWp�GHV�LQWHUIpUHQFHV�REWHQXHV�2Q�HQWUH�GDQV�OH�F°XU�GH�O¶LQWHUIpURPqWUH��XQH�UpJLRQ�R��OH�FKDPS�PDJQpWL�TXH� �HIIHFWLI�� JDUGH� XQH� GLUHFWLRQ� FRQVWDQWH�� /HV� FDUDFWpULVWLTXHV� GX� FKDPSHPSOR\p�VH�UpSHUFXWHURQW�WUqV�GLUHFWHPHQW��FRPPH�OH�PRQWUH�OH�FDOFXO��VXU�OHVLJQDO�REWHQX��(QVXLWH�RQ�UHQYHUVH�O¶RUGUH�GHV�pOpPHQWV��XQH�VHFRQGH�]RQH�GH0DMRUDQD� SURGXLW� XQH� QRXYHOOH� VXSHUSRVLWLRQ� HW� © IHUPH ª� O¶pYROXWLRQ� HQSKDVH��$� OD� VRUWLH� FKDFXQ�GHV� pWDWV� =HHPDQ� YpKLFXOH� WRXWH� O¶LQIRUPDWLRQ� GHO¶pYROXWLRQ� GDQV� O¶LQWHUIpURPqWUH ��&KDTXH� DPSOLWXGH� VRUWDQWH� HVW� FRQVWLWXpHSDU�XQH�VRPPH�GHV�DPSOLWXGHV�GpYHORSSpHV�j� O¶LQWpULHXU�GH�O¶LQWHUIpURPqWUH�,O� IDXW�HQVXLWH�H[WUDLUH�FHWWH� LQIRUPDWLRQ�HW�F¶HVW�HQILQ�XQ�SRODULVHXU�TXL�� Vp�OHFWLRQQDQW�XQ�VHXO�pWDW�=HHPDQ�VRUWDQW��FO{W�OD�VpTXHQFH�GHV�RSpUDWLRQV�FRKp�UHQWHV��,O�QH�UHVWH�SOXV�TX¶j�GpWHFWHU�OHV�DWRPHV�D\DQW�VXUYpFX�j�WRXW�FHOD��2QREWLHQW� OHV� LQWHUIpUHQFHV�GH�GHX[�PDQLqUHV�� VRLW� HQ�HQUHJLVWUDQW� WRXV� OHV�DWR�PHV�HW�HQ�IDLVDQW�YDULHU�O¶LQWHQVLWp�PDJQpWLTXH�GX�FKDPS�GX�F°XU��VRLW��GDQVOH�FDV�G¶XQ�FKDPS�j�JUDGLHQW� WUDQVYHUVH�� HQ�JDUGDQW� O¶LQWHQVLWp�GH�FH�FKDPSIL[H�HW�HQ�HQUHJLVWUDQW�OHV�DWRPHV�VXU�XQ�GpWHFWHXU�VHQVLEOH�j�OD�SRVLWLRQ�

E����3ULQFLSH�GH�OD�PpWKRGH�GH�FDOFXO
3XLVTXH�QRXV�VRPPHV�LQWpUHVVpV�SDU�OD�G\QDPLTXH�HW�OHV�SURSULpWpV�GH�FR�KpUHQFH��QRXV�QRXV�SODoRQV�G¶DERUG�GDQV�XQ�FDV� SXU�� ,O� HVW� HQVXLWH� WRXMRXUVSRVVLEOH��XQH�IRLV�OHV�pTXDWLRQV�UpVROXHV��G¶HIIHFWXHU�OD�PR\HQQH�G¶HQVHPEOHVXU�OHV�SDUDPqWUHV�GpILQLVVDQW�FKDTXH�FDV�SXU��1RWUH�SRLQW�GH�GpSDUW�HVW�XQHRQGH�PRQRFKURPDWLTXH�OLEUH�SRODULVpH��1RXV�GpFRPSRVRQV�OH�SUREOqPH�GH�ODSURSDJDWLRQ�G¶XQ�DWRPH�UDSLGH��GH�PDVVH�P��SRUWHXU�G¶XQ�PRPHQW�PDJQpWL�TXH�HQ�GHX[�SUREOqPHV ���L��OD�SURSDJDWLRQ�G¶XQH�RQGH�VFDODLUH�GDQV�XQ�PLOLHXG¶LQGLFH� GRQW� OHV� SDUDPqWUHV� VRQW�� GDQV� GHV� UpJLRQV� VXFFHVVLYHV� ELHQV� GpIL�QLHV�� OHQWHPHQW�YDULDEOHV�j� O¶pFKHOOH�GH� OD� ORQJXHXU�G¶RQGH� DWRPLTXH�� �LL�� ODGpWHUPLQDWLRQ�� GDQV� FHV� UpJLRQV� VXFFHVVLYHV�� GH� O¶LQGLFH� FRUUHVSRQGDQW� j� XQSRWHQWLHO� HIIHFWLI� HW� j� XQ� D[H�GH�TXDQWLILFDWLRQ� ORFDO��/H� UDFFRUGHPHQW� HQWUHFHV�UpJLRQV�HVW�DVVXUp�SDU�OHV�FRQGLWLRQV�GH�FRQWLQXLWp�GH�OD�IRQFWLRQ�G¶RQGH�HWGH�VHV�GpULYpHV��GDQV�OD�OLPLWH�G¶DSSUR[LPDWLRQV�UDLVRQQDEOHV�
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/D�VROXWLRQ�GRQQpH�DX�SUHPLHU�SUREOqPH�HVW�REWHQXH�DYHF�OD�WKpRULH�GH�ODGLIIUDFWLRQ�GH�.LUFKKRII�HQ�UHPSODoDQW�OH�QRPEUH�G¶RQGH�N���TXL�HVW�DVVRFLp�jO¶pQHUJLH�LQFLGHQWH�SDU�XQ�QRPEUH�G¶RQGH�ORFDO��OHQWHPHQW�YDULDEOH�j�O¶pFKHOOHGH� �S�N�� 7UDGXLWH� HQ� pQHUJLH�� FHWWH� VLWXDWLRQ� FRUUHVSRQG� j� XQH� pQHUJLH� LQFL�GHQWH�JUDQGH�GHYDQW�O¶pQHUJLH�GX�SRWHQWLHO�PDJQpWLTXH��&¶HVW�ELHQ�OH�FDV�SRXUQRV�H[SpULHQFHV�R��OHV�pQHUJLHV�LQFLGHQWHV�VRQW�GH�O¶RUGUH�GH�O¶pOHFWURQ�9ROW�OHV� pQHUJLHV� PDJQpWLTXHV� PLVHV� HQ� MHX� QH� GpSDVVHQW� SDV�� HW� GH� ORLQ�� OH� GL[PLOOLqPH� GH� FHWWH� YDOHXU�� (Q� IDLW� QRXV� UHFKHUFKRQV� LFL� GHV� GpYLDWLRQV� 6WHUQ*HUODFK�³ LPSRUWDQWHV ´�j�O¶pFKHOOH�GH�OD�WDLOOH�GX�MHW�G¶DWRPHV�LQFLGHQW��1RXVHPSOR\RQV� OD� PpWKRGH� GH� .LUFKKRII� VXU� GHV� UD\RQV� UHFWLOLJQHV� UHOLDQW� XQSRLQW�GH�OD�VXUIDFH�VRXUFH�j�XQ�SRLQW�GH�OD�VXUIDFH�GH�GpWHFWLRQ ��FHOD�SHUPHWG¶pWHQGUH� j� GHV� RQGHV� VSKpULTXHV� GLVWRUGXHV� OD� PpWKRGH� HLNRQDOH� GDQV� ODYHUVLRQ�GH�*ODXEHU� >�@�VXU�GHV�RQGHV�SODQHV�GLVWRUGXHV�HW�GRQF�G¶pWHQGUH� OHGRPDLQH� G¶DSSOLFDWLRQ� GH� QRV� SUpFpGHQWHV� pWXGHV� >��@�� /¶HPSORL� GH� UD\RQVUHFWLOLJQHV�SUpGpILQLV�SDU�OD�JpRPpWULH�UHQG�SDUWLFXOLqUHPHQW�VLPSOH�OD�UpVROX�WLRQ� GX� SUREOqPH� GH� O¶pYROXWLRQ� GX� VSLQ� SXLVTXH� O¶RQ� FRQQDvW� G¶DYDQFH� OHFKDPS�PDJQpWLTXH�WRXW�DX�ORQJ�GH�FHV�WUDMHFWRLUHV���,O�GHYLHQW�GRQF�SRVVLEOHGH� FRQQDvWUH� OHV� UpJLRQV� GH� WUDQVLWLRQV� TXDQWLTXHV� HQ� pWXGLDQW� OH� SDUDPqWUHG¶DGLDEDWLFLWp� OH� ORQJ� GH� FHV� WUDMHFWRLUHV� HW� DXVVL� O¶LQGLFH� UpVXOWDQW� GHO¶pYROXWLRQ�GDQV�OHV�UpJLRQV�DGLDEDWLTXHV�
F����/H�FDOFXO�GX�VLJQDO
1RXV�SUHQRQV�SRXU�IRQFWLRQ�G¶RQGH�OD�IRQFWLRQ�G¶HVVDL �
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&�HVW�XQH�FRQVWDQWH�GH�QRUPDOLVDWLRQ��/¶RQGH�LQFLGHQWH�HVW��$�HLN] LH0 G�R�� N� HVW� OH� QRPEUH� G¶RQGH�� /H� YHFWHXU VG UHSqUH� XQ� SRLQW� © VRXUFH ª� VXU� ODVXUIDFH�6�� UG HVW�OH�SRLQW�G¶REVHUYDWLRQ��2Q�D ��5�  �� UG � VG ����/¶D[H�GH�TXDQWL�ILFDWLRQ�HQ� UG HVW� HG � UG ���&¶HVW�SDU�O¶LQWHUPpGLDLUH�GH�OD�© SKDVH ª�M TXH�O¶RQSUHQG� HQ� FRPSWH� O¶DFWLRQ� GX� SRWHQWLHO SDU� O¶HQFKHYrWUHPHQW� GX� VSLQ� HW� GXPRXYHPHQW�GX�FHQWUH�GH�PDVVH�

9� UG �� ����J��% %� UG �� -G� � HG %� UG ��� ��:� UG �� -G� �� HG %� UG ��
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R��J� HVW� OH� IDFWHXU� GH�/DQGp���% OH�PDJQpWRQ�GH�%RKU�� -G� OH� VSLQ� HW� HG % OHYHFWHXU�XQLWDLUH�VXU�OH�FKDPS�PDJQpWLTXH�ORFDO��,O�V¶DJLW�PDLQWHQDQW�G¶pYDOXHUM OH�ORQJ�G¶XQ�UD\RQ�UHFWLOLJQH�SDUWDQW�GX�SRLQW� VG HW�DERXWLVVDQW�DX�SRLQW� UG �UD\RQ�VXU�OHTXHO�XQ�SRLQW�FRXUDQW�HVW�UHSpUp�SDU� ���� XVU5 GGG  ����X�� VG ��X� UG �R��X� @���>� ��1�HW�0�GpVLJQDQW���pWDWV�=HHPDQ��RQ�REWLHQW�OHV�M�1���HQ�QRWD�WLRQ�VLPSOLILpH��HQ�UpVROYDQW�OH�V\VWqPH�G¶pTXDWLRQV�FRXSOpHV�VXLYDQW �

��������� 10L%X0X HXH1H-LYXH0Y1 MMM �:�w w ¦ GGG�G=
R���Y� � = N�P�HVW�OD�YLWHVVH�DWRPLTXH��/H�SUREOqPH�HVW�LFL�GH�GpFRXSOHU�FHVpTXDWLRQV� SRXU� FKDTXH� UD\RQ�� SUHVTXH� SDUWRXW�� F¶HVW� j� GLUH� SDUWRXW� VDXI� HQFHUWDLQV� SRLQWV� �X��� X��«XL�«�� R�� VH� SURGXLVHQW� GHV� WUDQVLWLRQV� HQWUH� pWDWV=HHPDQ�� 2Q� \� SDUYLHQW� HQ� LQWURGXLVDQW� XQ� FKDPS� HIIHFWLI�  ��U%H GG �J�%���:H� UG � HG H� UG ��� j� GpWHUPLQHU�� SURSUH� j� pOLPLQHU� OHV� WHUPHV� QRQ�GLDJRQDX[�GHO¶RSpUDWHXU %X H-LY GG��:�w �
'DQV�OHV�FDV�VLPSOHV��RQ�V¶DUUDQJH�H[SpULPHQWDOHPHQW��SRXU�OLPLWHU�OHV�]R�QHV�GH�WUDQVLWLRQ�TXDQWLTXH�j�GHX[�UpJLRQV�� O¶HQWUpH�HW� OD�VRUWLH�GH� O¶REMHW�GHSKDVH��$ORUV�SRXU�XQ�pWDW�HQWUDQW�SRODULVp�/�VXLYDQWHG L HW�DQDO\VpH�1�VXLYDQWHG I HQ�VRUWLH�OH�VLJQDO�REWHQX�DX�SRLQW� UG HVW�REWHQX�HQ�SUHQDQW�OH�PRGXOH�DXFDUUp�GH�OD�IRQFWLRQ �
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/H�FDOFXO�GX�JUDGLHQW�GH�FHWWH�IRQFWLRQ�SHUPHW�GH�GpWHUPLQHU�OH�FRXUDQW�DU�ULYDQW�HQ�FH�SRLQW�
1RXV�DOORQV�GDQV� OH� FKDSLWUH� VXLYDQW�GRQQHU�XQH� LOOXVWUDWLRQ�GH�FHWWH�Pp�WKRGH�GDQV�XQH�YHUVLRQ�VLPSOLILpH�HW�H[SOLFLWH�



'H�/¶LQWHUIpUHQFH�6WHUQ�*HUODFK�j�/¶HIIHW�6WHUQ�*HUODFK ���
� &RKpUHQFH�HW�GpFRKpUHQFH�QDWXUHOOH�SDU�VpSDUDWLRQ�6WHUQ*HUODFK

3RXU� H[DPLQHU� FHWWH� TXHVWLRQ� VDQV� LQWURGXLUH� GH� FRPSOLFDWLRQV� LQXWLOHV�QRXV� DOORQV� pWXGLHU� OH� FDV� G¶XQ� JUDGLHQW� XQLGLPHQVLRQQHO� HQ� FRRUGRQQpHVFDUWpVLHQQHV��GH�OD�IRUPH �� [X*% GG  � ��R��*�HVW�XQH�FRQVWDQWH��1RXV�VXSSR�VHURQV�SDU�DLOOHXUV�TXH�FH�JUDGLHQW�DJLW�VXU�XQ�LQWHUYDOOH�GH�ORQJXHXU�/�OH�ORQJGH� 2]�� OH� SRLQW� PLOLHX� GH� O¶REMHW� GH� SKDVH� VH� WURXYDQW� j� PL� GLVWDQFH� HQWUHVRXUFH� HW� GpWHFWHXU�� HX[�PrPHV� VpSDUpV� G¶XQH� GLVWDQFH� '�� 1RXV� SUHQRQVFRPPH�IRQFWLRQ�G¶RQGH�LQFLGHQWH�XQ�SDTXHW�G¶RQGH�SRODULVp�� pWDW�SURSUH�GHO¶RSpUDWHXU �[�H�-Ö ]GG DYHF� OD� YDOHXU� 0��� JDXVVLHQ� HQ� [� �OD� VHXOH� FRRUGRQQpHWUDQVYHUVH�HQ�FDXVH���DYHF�XQ�pFDUW�W\SH�RX�ODUJHXU�V �
� � � � � �[H0�LN]H[S�[H[S[ ]��L0 GV\ � 

/H�SRODULVHXU� HW� OD� SUHPLqUH� VpSDUDWULFH� RQW� SUpSDUp� XQH� FRPELQDLVRQ� OL�QpDLUH�GHV���pWDWV�=HHPDQ��QRXV�VXSSRVRQV�LFL�XQ�VSLQ�- ����$SUqV�OD�VHFRQGHVpSDUDWULFH� HW� O¶DQDO\VHXU�� O¶DWRPH� VH� UHWURXYH�GDQV� XQ� pWDW� =HHPDQ� XQLTXH�pWDW� VXU� OHTXHO� O¶DPSOLWXGH� HVW� XQH� FRPELQDLVRQ� OLQpDLUH� GHV� �� DPSOLWXGHVGpSKDVpHV�pPHUJHQWHV��3RXU�VLPSOLILHU�QRXV�SUHQGURQV�pJDX[�OHV�FRHIILFLHQWVGH� FHWWH� VXSHUSRVLWLRQ� FRKpUHQWH�� ,O� QRXV� IDXW� GRQF� G¶DERUG� FDOFXOHUO¶DPSOLWXGH�DX�SRLQW�3�SRXU�FKDFXQ�GHV�QLYHDX[�0��SXLVTXH��j�FKDFXQ�G¶HX[�YD�FRUUHVSRQGUH�XQ�GpSKDVDJH�PDJQpWLTXH�GLIIpUHQW �
*/[YJ00 %0 =PM M | 

$LQVL�O¶DPSOLWXGH�SDUYHQDQW�DX�SRLQW�3��DSUqV�DYRLU�WUDQVLWp�GDQV�O¶REMHW�GHSKDVH�GDQV�O¶pWDW�=HHPDQ�0�V¶pFULW �
»»¼º««¬ª ����� ³�ff�� [�0L[��;�'NL�[H[SG[;@0�N'>LH[S'&�;� ����VWH0 DD V\
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R� �� */YJ�%= D ��N�HVW�OH�QRPEUH�G¶RQGH��/¶LQWHQVLWp�,�;� DX�SRLQW�3�HVWSURSRUWLRQQHOOH�j �

���� �;��;��;�,�;� �� �� \\\
/¶LQWpJUDOH� GDQV� O¶H[SUHVVLRQ� GH� 0% VH� FDOFXOH� DQDO\WLTXHPHQW��2Q� RE�WLHQW �

»»¼
º««¬

ª ¸̧¹·¨̈©§ ��»»¼
º««¬

ª ¸̧¹·¨̈©§ �� 'N
 ;0;H[S
 ;0;H[S ���L
���� VV

R� �� �� ���� N N'
 �� � VVV HW� �N';� D ��2Q�REWLHQW�GRQF� OD� VRPPH�GH��
SDTXHWV� G¶RQGH�� /HXU� ODUJHXU� FRPPXQH� HVW�V¶ !� V �� F¶HVW� O¶pODUJLVVHPHQWVWDQGDUG�GX�SDTXHW�JDXVVLHQ��&HV�SDTXHWV�RQW�GHV�FHQWUHV�VLWXpV�HQ�;� ���;����� ��;� �� FHW� HIIHW� SURYLHQW� GH� OD� GpIOH[LRQ� PDJQpWLTXH�� WHOOH� TX¶HOOH� H[LVWHGDQV�O¶H[SpULHQFH�RULJLQDOH�GH�6WHUQ�HW�*HUODFK�
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Figure1a Figure 2a
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Figure1b Figure 2b
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Figure 1c Figure 2c
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Figure 1d Figure 2d
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2Q�SHXW�FRQVWDWHU�HQ�RXWUH�OH�UpVXOWDW�PDUTXDQW�VXLYDQW ��OD�GpSHQGDQFH�HQ'� GH� OD� ODUJHXU�V¶ HVW� K\SHUEROLTXH�� DORUV� TXH� FHOOH� GH� OD� GpYLDWLRQ� ;� HVWOLQpDLUH��DYHF�XQH�SHQWH�SURSRUWLRQQHOOH�DX�JUDGLHQW�*��,O�HQ�UpVXOWH��VHORQ�TXHOH� JUDGLHQW� HVW� IDLEOH� RX� IRUW�� XQ� FRPSRUWHPHQW� WUqV� GLIIpUHQW� GH� OD� ILJXUHG¶LQWHUIpUHQFH�TXDQG�OD�GLVWDQFH�'�V¶DFFURvW��7URLV�FDV�VH�SUpVHQWHQW�
D ������V��TXHO�TXH�VRLW�'��RQ�D ��;� ��V¶�HW��VL�ORLQ�TXH�O¶RQ�VH�SODFH ��LO�Q¶\DXUD�MDPDLV�VpSDUDWLRQ�GHV�SDTXHWV�G¶RQGH�
D ! �� � V � SRXU� XQH�GLVWDQFH� G¶REVHUYDWLRQ� ���

����
�� �N' ¸̧¹

·¨̈©
§ �� VVD �RQ� D

;� ��V¶ ��OHV�SDTXHWV�QH�VRQW�SDV�VpSDUpV��D ! � � V � DORUV�VL�'�HVW�VXSpULHXU�jOD�YDOHXU�SUpFpGHQWH��RQ�D ��;� !�V¶ �OHV�SDTXHWV�VRQW�VpSDUpV�/HV�FDV��D��HW��E��FRQVHUYHQW�OHV�LQWHUIpUHQFHV�HW�GRQF�OD�FRKpUHQFH�DX�QL�YHDX� GH� OD� ]RQH� G¶REVHUYDWLRQ�� /H� FDV� �F�� SHUG� OHV� LQWHUIpUHQFHV� HW� GRQF� ODFRKpUHQFH�DX�QLYHDX�GH�OD�]RQH�G¶REVHUYDWLRQ��2Q�SHXW�GRQF�UpDOLVHU�XQ�SDV�VDJH� FRQWLQX� G¶XQH� VLWXDWLRQ� FRKpUHQWH� j� XQH� VLWXDWLRQ� LQFRKpUHQWH� VRLW� HQDXJPHQWDQW�OD�YDOHXU�GX�JUDGLHQW�HQ�IL[DQW�'��VRLW�HQ�DXJPHQWDQW�'�ORUVTXH�ODYDOHXU�GX�JUDGLHQW�UpDOLVH�D !�� ��V �/D�GpFRKpUHQFH�TXL�VH�PDQLIHVWH�DLQVL�SHXW�rWUH�TXDOLILpH�GH�QDWXUHOOH��HOOHQ¶H[LJH�SDV�G¶LQWHUDFWLRQ�DYHF�XQ�RX�GHV�EDLQV� OLpV�j� O¶HQYLURQQHPHQW�� F¶HVWXQH� FRQVpTXHQFH� GLUHFWH� GH� OD� WKpRULH�� ,O� Q¶HVW� GRQF� SDV� EHVRLQ� G¶LQYRTXHUO¶H[LVWHQFH� GH� EDLQV� SRXU� FUpHU� XQ� SKpQRPqQH� GH� GpFRKpUHQFH�� VL� RQ� FRP�SUHQG�SDU�FH�WHUPH�OD�SHUWH�GHV�IUDQJHV�G¶LQWHUIpUHQFHV�%LHQ� pYLGHPPHQW� O¶LQWHUDFWLRQ� GX� V\VWqPH� DYHF� O¶HQYLURQQHPHQW� H[LVWHWRXMRXUV�HW�OD�SHUWH�GH�FRKpUHQFH�TX¶LO�SHXW�SURYRTXHU�HVW�ELHQ�pWDEOLH�GHSXLVIRUW�ORQJWHPSV��PDLV�RQ�PRQWUH�LFL�TX¶LO�Q¶HVW�SDV�OD�VHXOH�FDXVH�GH�GpFRKp�UHQFH��LFL�OHV�SKDVHV�QH�VRQW�SDV�³ EURXLOOpHV ´�PDLV�FKDFXQH�GHV�RQGHV�VHFRQ�GDLUHV�DUULYH�LQGpSHQGDPPHQW�VXU�OD�VXUIDFH�GX�GpWHFWHXU�/H�FDV�G¶XQ�JUDGLHQW�IDLEOH�HVW�PRQWUp�VXU�OHV�ILJXUHV��D�G��DYHF�OHV� ��O  ����c ��V  ����P ��D  ���HW����P����'�YDULH�GH�����D��j���HW���P�G��/HV�ILJXUHV��D�G��FRUUHVSRQGHQW��SRXU� OHV�PrPHV�YDOHXUV�GHV�SDUDPqWUHV��j�XQ�JUDGLHQWIRUW�TXL�VpSDUH�OHV�SDTXHWV�
� 4XHOTXHV�UpVXOWDWV�H[SpULPHQWDX[

&HV� UpVXOWDWV� RQW� pWp� REWHQXV� VRLW� DYHF� XQ� MHW� WKHUPLTXH� G¶DWRPHVG¶K\GURJqQH�PpWDVWDEOHV��- ���GH�YLWHVVH�PR\HQQH�G¶HQYLURQ����NP�V�HW�XQHGLVSHUVLRQ� GHV� YLWHVVHV� GH� ������ VRLW� DYHF� XQ� MHW� VXSHUVRQLTXH� G¶DWRPHV



'H�/¶LQWHUIpUHQFH�6WHUQ�*HUODFK�j�/¶HIIHW�6WHUQ�*HUODFK ���
G¶DUJRQ�PpWDVWDEOHV� �- ���GH�YLWHVVH�PR\HQQH�G¶HQYLURQ����P�V�HW�XQH�GLV�SHUVLRQ�GHV�YLWHVVHV�GH�����

D�� � � 8QH� IHQWH� IL[H� GHYDQW� OH� GpWHFWHXU�� DYHF� OHV� DWRPHV� PpWDVWDEOHVG¶K\GURJqQH'DQV� FHV� H[SpULHQFHV�� DYHF� OHV� DWRPHV� G¶K\GURJqQH�PpWDVWDEOHV�� GRQW� OHGpWDLO�HVW�GpFULW�DLOOHXUV>��@�RQ�D�XWLOLVp�XQH�SHWLWH�IHQWH�UHFWDQJXODLUH�GRQW�ODORQJXHXU�SDUDOOqOH�j� O¶D[H�2;�HVW�GH D�  ��PP HW� OD� ODUJHXU�GH�E�� ����PPTX¶RQ�IL[H�WRXW�SUqV�GX�GpWHFWHXU��2Q�REVHUYH�HQ� IDLVDQW�YDULHU� OD�YDOHXU�GXJUDGLHQW�XQH�ILJXUH��ILJXUH����TXL�WUDGXLW�OD�GpIOH[LRQ�GHV�IURQWV�G¶RQGH�DVVR�FLpV� j� FKDTXH� FRPSRVDQWH�PDJQpWLTXH��&H� UpVXOWDW� FRUUHVSRQG� j� FHOXL� GH� ODILJXUH����LO�HQ�GLIIqUH�SDUFH�TXH�OD�GLVWULEXWLRQ�GH�YLWHVVH�HVW�ODUJH�HW�TX¶LFL�OHVFRQGLWLRQV�G¶LQWHUIpUHQFH�IRQW�TXH�O¶RQ�REWLHQW�XQH�IUDQJH�EULOODQWH�DX�FHQWUH�FHWWH�IUDQJH�V¶DWWpQXH�j�PHVXUH�TXH�OH�FRXUDQW�,$ FURvW�E����8QH�IHQWH�PRELOH�GHYDQW�OH�GpWHFWHXU8QH�GHX[LqPH�H[SpULHQFH�FRQVLVWH� j� H[SORUHU�GLUHFWHPHQW� OH�SURILO� WUDQV�YHUVDO� HQ� LQWHQVLWp� j� OD� VRUWLH� GH� O¶LQWHUIpURPqWUH�� /D� PDQLqUH� OD� SOXV� FRP�PRGH�G¶REWHQLU�FH�SURILO� � VHUDLW�G¶XWLOLVHU�XQ�GpWHFWHXU�VHQVLEOH�j� OD�SRVLWLRQG¶DUULYpH�GHV�DWRPHV�PpWDVWDEOHV�FRPPH��SDU�H[HPSOH��XQH�JDOHWWH�GH�PXOWL�FDQDX[�VXLYLH�G¶XQH�DQRGH�UpVLVWLYH��8Q�WHO�GpWHFWHXU�Q¶D�SDV�SX�rWUH�HPSOR\p�(Q� HIIHW�� OD� VRXUFH� HPSOR\pH� SURGXLW� GH� QRPEUHXVHV� HW� DERQGDQWHV� HVSqFHVGpWHFWDEOHV� SDU� XQ� PXOWLSOLFDWHXU� G¶pOHFWURQV�� ,O� HVW� GRQF� LQGLVSHQVDEOHG¶XWLOLVHU�XQH�PpWKRGH�GH�GpWHFWLRQ�VSpFLILTXH�GHV�DWRPHV�+��V���WUDQVLWLRQ�V��S� LQGXLWH�SDU�FKDPS�pOHFWULTXH�SXLV�GpWHFWLRQ�GX�SKRWRQ�/\PDQ�D pPLVORUV�GH�OD� WUDQVPLVVLRQ�VSRQWDQpH��S��V���1RXV�DYRQV�HPSOR\p�XQH�PpWKRGHWUqV�VLPSOH��PDLV�QpFHVVLWDQW�GH�ORQJ�WHPSV�G¶DFTXLVLWLRQ��HQYLURQ��������V��(OOH�FRQVLVWH�j�GpSODFHU�GHYDQW�OH�GpWHFWHXU��OH�ORQJ�GH�O¶D[H�2<��SDU�SDV�GH�����P��XQ�GLDSKUDJPH�GH�SHWLWHV�GLPHQVLRQV��D�  ������P��E�  ������P��/H�FKRL[�GX�FRXUDQW�,$ �����$��TXL�GpWHUPLQH�OD�WDLOOH�GH�OD�IUDQJH�FHQWUDOH�HVWDORUV�XQH�DIIDLUH�GH� FRPSURPLV �� LO� GRLW� rWUH� DVVH]� IRUW� SRXU� GRQQHU� XQ� VSRWQRWDEOHPHQW�SOXV�SHWLW�TXH�OH�GLDPqWUH�GX�IDLVFHDX��HW�DVVH]�IDLEOH�SRXU�TXH�FHVSRW� VRLW� REVHUYDEOH� DYHF� OH� GLDSKUDJPH� PRELOH� XWLOLVp�� 'DQV� XQ� SUHPLHUWHPSV�OD�ILJXUH�G¶LQWHUIpUHQFH�HVW�FHQWUpH��,+  �����2Q�REVHUYH�DORUV�OH�SURILOGH� OD� ILJXUH� �� �FRXUEH� FRQWLQXH��� VXU� OHTXHO� DSSDUDvW� XQH� IUDQJH� FHQWUDOHEULOODQWH� GRQW� OH� GLDPqWUH� HVW� GH� ���� PP�� 'DQV� XQ� GHX[LqPH� WHPSV� QRXVDYRQV�GpFDOp� ODWpUDOHPHQW� �OH� ORQJ�GH�2;�� OD� ILJXUH�G¶LQWHUIpUHQFH�HQ�DSSOL�TXDQW� XQ�FRXUDQW�+HOPKROW]� ,+  ����P$��$YHF� FHWWH� YDOHXU�� OH� WURX�PRELOHGRLW�SDVVHU��SRXU�\� ����VXU�OD��qUH IUDQJH�VRPEUH�ODWpUDOH�(W�F¶HVW�ELHQ�FH�TXHO¶RQ�REVHUYH�VXU�OH�SURILO�REWHQX��ILJ����OLJQH�HQ�SRLQWLOOpV��
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)LJXUH� ��� IUDQJH� FHQWUDOH� EULOODQWH� REWHQXH� HQ� EDOD\DQW� OD� YDOHXU� GX� JUD�GLHQW��2Q�UHWURXYH�SDU�OH�FDOFXO��XQH�FRXUEH�TXL�UHSURGXLW�GH�PDQLqUH�VDWLVIDL�VDQWH�FHWWH�H[SpULHQFH�
6XU�FHV�GHX[�SURILOV�RQ�UHPDUTXHUD�TXH�OH�FRQWUDVWH�HVW�QHWWHPHQW�LQIpULHXUj�FHOXL�GHV� ILJXUHV�G¶LQWHUIpUHQFH� VWDQGDUG��&HWWH� UpGXFWLRQ� HVW� DSSUR[LPDWL�YHPHQW� FHOOH� TXH� O¶RQ� REVHUYH� LFL�� (Q� HIIHW�� O¶pWHQGXH� GH� OD� VRXUFH� ELHQTX¶HOOH� LQIOXHQFH� SHX� OD� JpRPpWULH� GHV� WUDMHFWRLUHV� HW� OH� SDUDPqWUHG¶DGLDEDWLFLWp��Q¶HQ�LQWURGXLW�SDV�PRLQV�XQH�GLVSHUVLRQ�GX�SDUDPqWUH�G¶LPSDFWPR\HQ��3RXU�XQ�GLDPqWUH�GH�OD�VRXUFH�GH�����PP��OD�ILJXUH�G¶LQWHUIpUHQFH�VHWURXYH�FRQYROXpH�SDU�XQH�GLVWULEXWLRQ��VXSSRVpH�JDXVVLHQQH��GH�PrPH�ODUJHXUVL�O¶RQ�VXSSRVH�TXH�OH�SRLQW�PLOLHX�HQWUH�VRXUFH�HW�GpWHFWHXU�HVW�DXVVL�OH�PLOLHXGH�O¶REMHW�GH�SKDVH��/H�GLDPqWUH�GH�OD�IUDQJH�FHQWUDOH�pWDQW�OXL�PrPH�LQIpULHXUj� ����PP�� FHWWH� FRQYROXWLRQ� D� XQ� HIIHW� LPSRUWDQW� SXLVTX¶HOOH� UpGXLW� OH� FRQ�WUDVWH�G¶XQ�IDFWHXU���



'H�/¶LQWHUIpUHQFH�6WHUQ�*HUODFK�j�/¶HIIHW�6WHUQ�*HUODFK ���

)LJXUH� ��� IUDQJHV� G¶LQWHUIpUHQFH� REWHQXHV� SRXU� ,$ ����$� HW� GHX[� YDOHXUVGLIIpUHQWHV� GX� FRXUDQW�+HOPKROW]� ,+  � �� �FRXUEH� FRQWLQXH�� HW� ,+  � ������$�FRXUEH� HQ� SRLQWLOOpV��� /D� IHQWH� PLFURVFRSLTXH� VH� GpSODFH� OH� ORQJ� GH� O¶D[H2<�
F�� �)LJXUHV�G¶LQWHUIpUHQFHV�REWHQXHV�DYHF�XQ�FKDPS�KRPRJqQH�RX�j�JUD�GLHQW�HW�OHV�DWRPHV�PpWDVWDEOHV�G¶DUJRQ
'DQV�FHWWH�VpULH��QRXV�DYRQV�UHSULV�OHV�H[SpULHQFHV�SUpFpGHQWHV�DYHF�XQ�MHWVXSHUVRQLTXH� G¶DWRPHV� G¶DUJRQ� PpWDVWDEOHV�� 6XU� OD� ILJXUH� ��� OD� FRXUEH� HQWUDLWV�SOHLQ�FRUUHVSRQG�j�XQH�H[SpULHQFH�G¶LQWHUIpUHQFH�DYHF�XQ�FKDPS�KRPR�JqQH��OD�FRXUEH�HQ�SRLQWLOOpV�HVW�UpDOLVpH�DYHF�XQ�FKDPS�j�JUDGLHQW�WUDQVYHUVH
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UDGLDO�� /D� IDLEOH� ODUJHXU� GH� OD� GLVWULEXWLRQ� GH� YLWHVVH� GLPLQXH� OHV� HIIHWV� GHPR\HQQH� VXU� OHV� ILJXUHV�G¶LQWHUIpUHQFH��&RPPH� LO� VH�GRLW�� HQ� FKDPS�KRPR�JqQH��OH�QRPEUH�GH�IUDQJHV�REWHQX�HVW�LQYHUVHPHQW�SURSRUWLRQQHO�j�GHX[�IRLVOD�ODUJHXU�GH�OD�GLVWULEXWLRQ�GH�YLWHVVH�ORQJLWXGLQDOH��LFL�RQ�SHXW�REVHUYHU�XQHYLQJWDLQH�GH�IUDQJHV��VRLW�����SRXU� Y�Y' ��/D�FRXUEH�HQ�SRLQWLOOp�FRUUHVSRQGj� OD� FRQYROXWLRQ� G¶XQH� SDUWLH� GH� FHWWH� ILJXUH� G¶LQWHUIpUHQFH� SDU� XQH� IHQrWUHFRUUHVSRQGDQW�j�OD�ODUJHXU�GX�GLDSKUDJPH�G¶HQWUpH�GX�GpWHFWHXU�

���� ��� � �� ����������������������������������������������� *UDGLHQW�PDJQpWLTXH�WUDQVYHUVH&KDPS�PDJQpWLTXH�KRPRJqQH

6LJQD
O�DWRP

LTXH�Q
RUPD

OLVp

,QWHQVLWp�HQ�P$
)LJXUH����,QWHUIpUHQFHV�DWRPLTXHV�DYHF�XQ�MHW�G¶DWRPHV�G¶DUJRQ�PpWDVWDEOHV�

(OOH�WUDGXLW�LQGLUHFWHPHQW��WRXW�FRPPH�OD�FRXUEH�GH�OD�ILJXUH����OD�VpSDUD�WLRQ�GHV�IURQWV�G¶RQGHV�VHFRQGDLUHV�
$ILQ�GH�PLHX[�YLVXDOLVHU�FHV�SKpQRPqQHV���QRXV�DYRQV�HQUHJLVWUp�GLUHFWH�PHQW�WRXW�OH�FKDPS�G¶LQWHUIpUHQFH�JUkFH�j�XQ�GpWHFWHXU�VHQVLEOH�j�OD�SRVLWLRQ�/D�ILJXUH���SUpVHQWH�XQH�VpULH�G¶LPDJHV�REWHQXHV�HQ�FRPELQDQW�XQ�FKDPS�jJUDGLHQW��TXL�SURGXLW�GHV�DQQHDX[��j�XQ�FKDPS�TXL�GpSODFH�GDQV�VRQ�HQVHPEOHFHWWH�ILJXUH�GDQV�OD�VXUIDFH�GX�GpWHFWHXU�6XU� O¶LPDJH� GH� GURLWH� RQ� YRLW� G¶DERUG� OH� FHQWUH� GHV� DQQHDX[� ORUVTXH� OHFKDPS�KRPRJqQH�HVW�QXO��SXLV�GH�GURLWH�j�JDXFKH�RQ�YRLW�GpILOHU�OHV�DQQHDX[�ORUVTXH�OH�FKDPS�KRPRJqQH�GpSODFH�OH�SRLQW�]pUR�GX�FKDPS�PDJQpWLTXH�WRWDO�
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)LJXUH� � �,PDJHV� REWHQXHV� DYHF� XQ� GpWHFWHXU� FRQVWLWXp� G¶XQH� JDOHWWH� GHPLFUR�FDQDX[��I ��PP��HW�G¶XQ�pFUDQ�DX�SKRVSKRUH��8Q�JUDGLHQW� UDGLDO�HVWLPSRVp�� OH� EDOD\DJH� G¶XQ� FKDPS� PDJQpWLTXH� WUDQVYHUVH� HVW� HIIHFWXp� DILQG¶HQUHJLVWUHU�XQ�ILOP�YLGpR��/D�ILJXUH�HQ�DQQHDX[�REWHQXH�HVW�FDUDFWpULVWLTXHGH�OD�ERQQH�UpVROXWLRQ�GH�YLWHVVH�GX�MHW�VXSHUVRQLTXH��GY�Y ����/H�WURX�GDQVOD�GLVWULEXWLRQ�FRUUHVSRQG�j�OD�OLJQH�GH�FKDPS�QXO�GX�SURILO�PDJQpWLTXH�TXD�GUXSRODLUH
� &RQFOXVLRQ

1RXV�HVSpURQV�DYRLU�PRQWUp�TXH� O¶H[SpULHQFH�KLVWRULTXH�GH�6WHUQ�HW�*HU�ODFK�� XQH� IRLV� DVVRFLpH� j� O¶LQWHUIpURPpWULH� GH� SRODULVDWLRQ�� WHO� OH� 3KRHQL[�UHQDvW�GH�FHV�FHQGUHV��/HV�SUREOqPHV�IRQGDPHQWDX[�GH� WRXMRXUV� VRQW� HQFRUHPLHX[� SRLQWpV�� 4X¶HVW�FH� © H[DFWHPHQW ª� TX¶XQH� WUDQVLWLRQ� TXDQWLTXH�� XQHpYROXWLRQ�DGLDEDWLTXH��XQH�SURSDJDWLRQ�G¶RQGHV�DWRPLTXHV "�1RXV�DYRQV� OHVRXWLOV�WKpRULTXHV�SRXU�LQWHUSUpWHU�OHV�UpVXOWDWV�GDQV�OH�FDGUH�KDELWXHO��HW�SRXUSUpYRLU� GH� QRXYHOOHV� H[SpULHQFHV� FRPPH� OH� SDVVDJH� j� O¶KRORJUDSKLH� SDUH[HPSOH��'HV� DSSOLFDWLRQV� FRPPH� OD� JUDYXUH� RX� OH� GpS{W� G¶DWRPHV� VXU� XQHVXUIDFH�VRQW�DWWUD\DQWHV��&H�GLVSRVLWLI�H[SpULPHQWDO�UHVWH�WUqV�VLPSOH�� LO�QRXVSHUPHW�GH�QH�SDV�DYRLU�j�© FURXOHU ª�VRXV�XQH�KDXWH�WHFKQRORJLH��SUHVTXH�WRXWHVW�GDQV�OD�VLPSOLFLWp�GX�VDYRLU�IDLUH��$UULYHURQV�QRXV�j�WURXYHU�OH�ELDLV�SRXUDIILQHU�FHW�© H[DFWHPHQW ª��F¶HVW�XQH�TXHVWLRQ�© 3RXU�O¶$YHQLU ª�
5HPHUFLHPHQWV
/HV�DXWHXUV�© VHQLRU ª�GH�FHW�DUWLFOH�WLHQQHQW�j�UHPHUFLHU�&KULVWLDQ�0LQLDWX�UD��XQ�GHV�FR�LQYHQWHXUV��6\OYLH�/H�%RLWHX[��*HRUJHV�9DVVLOHY��*DEULHO�5DK�PDW��9DOMD�%RFYDUVNL��7��'XUW� HW�6LOH�*HRUDOGLQ�1LF�&KRUPDLF��6\OYDLQ� )H�URQ�� -XOLXV� /DZVRQ� 'DNX�� 5HQDXG�0DWKHYHW�� .DULQH� %URGVNL�� 5RVD� %URXULGRFWRUDQWV�TXL�RQW�WUDYDLOOp�GDQV�QRWUH�JURXSH�VXU�O¶LQWHUIpURPpWULH�DWRPLTXH�GH�WUqV�SUrW�RX�G¶XQ�SHX�SOXV�ORLQ�HW�0DUWLDO�'XFOR\�SRXU�VD�FRPSOLFLWp�
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