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�>���@� /D� EULOODQWH� UpQRYDWLRQ� GH� OD� SKLORVRSKLH� GHV� 0DWKpPDWLTXHV�� GRQW� QRXV�DGPLURQV�GHSXLV�TXHOTXHV�DQQpHV�OH�UDSLGH�HVVRU��D�pWp�SULQFLSDOHPHQW�LQVSLUpH�SDU�GHV�WHQGDQFHV� ORJLTXHV� HW� VFLHQWLILTXHV�� &HUWHV�� RQ� QH� SHXW� SUpWHQGUH� UDPHQHU� j� XQ� W\SH�XQLTXH� OHV� GRFWULQHV� VL� ULFKHV� HW� VL� YDULpHV� TXL� RQW� pWp� H[SRVpHV� GDQV� FHWWH� UHYXH� HW�DLOOHXUV�� &HSHQGDQW�� GH� IUpTXHQWHV� FRPPXQLFDWLRQV� pFKDQJpHV� HQWUH� SKLORVRSKHV�� OHV�H[LJHQFHV�GHV�GLVFXVVLRQV�HW�GHV�SROpPLTXHV�GHYHQXHV�GH�SOXV�HQ�SOXV�QRPEUHXVHV��QRV�KDELWXGHV� G
HVSULW� PRGHUQHV�� WRXW� D� FRQWULEXp� j� IDLUH� SHX� j� SHX� SUpYDORLU� FKH]� OHV�SHQVHXUV� FRQWHPSRUDLQV� O
HPSORL�G
XQH�PpWKRGH� FRQVWDQWH��2U� FHWWH�PpWKRGH� VHPEOH�DYRLU�pWp�HPSUXQWpH��VDQV�JUDQGHV�PRGLILFDWLRQV��DX[�0DWKpPDWLTXHV��SURSUHPHQW�GLWHV��&
HVW� O
DQDO\VH�UpJUHVVLYH�HW�pSXUDWRLUH��FHOOH�TXL�D�SHUPLV�DX[�PDWKpPDWLFLHQV�GX�VLqFOH�GHUQLHU� G
DVVXUHU� OD� SDUIDLWH� ULJXHXU� GH� OHXUV� GpPRQVWUDWLRQV�� HQ� UHMHWDQW� GDQV� OHV�GpILQLWLRQV�HW�OHV�SRVWXODWV�WRXWHV�OHV�QRWLRQV��PpWDSK\VLTXHV�RX�YDJXHV��GRQW�OH�SULQFLSH�GH� FRQWUDGLFWLRQ�QH�SRXYDLW� DYRLU� UDLVRQ��&RPPH� LO� pWDLW� QDWXUHO�� XQH� IRLV� FH�SUHPLHU�WUDYDLO� DFKHYp�� RQ� VRXPHW� PDLQWHQDQW� OHV� GpILQLWLRQV� j� XQH� DQDO\VH� VHPEODEOH�� 2Q�FRPPHQFH�SDU� UpGXLUH� OH�SOXV�SRVVLEOH� OHXU�QRPEUH�HW� OHXU�FRQWHQX��HQ�V
HIIRUoDQW�GH�GpWHUPLQHU� OH� UpVLGX� GH� GRQQpHV� LQGLVSHQVDEOHV� j� TXL� YHXW� FRQVWUXLUH� OH� V\VWqPH� GHV�PDWKpPDWLTXHV�� 3XLV�� DQDO\VDQW� j� OHXU� WRXU� FHV� GRQQpHV�� RQ� FKHUFKH� j� GLVFHUQHU� OHXUV�pOpPHQWV��HW�O
RQ�VH�GHPDQGH�VL�O
HVSULW�OHV�HPSUXQWH�DX�PRQGH�VHQVLEOH��RX�V
LO�OHV�WLUH�DX�FRQWUDLUH� GH� OXL�PrPH��$LQVL� OD� SKLORVRSKLH� VFLHQWLILTXH� FRQWHPSRUDLQH� >���@� SURFqGH�WRXW�QDWXUHOOHPHQW�GX�JUDQG�PRXYHPHQW�ORJLTXH�TXH�O
RQ�D�YX�VH�PDQLIHVWHU��GHSXLV�XQH�FLQTXDQWDLQH�G
DQQpHV�GpMj��GDQV�OH�GRPDLQH�GHV�0DWKpPDWLTXHV�SXUHV��3RXUYXH�GqV�ORUV�G
XQH�PpWKRGH�ULJRXUHXVH��OD�ORJLTXH�GHV�VFLHQFHV�D�SX�UpVRXGUH��G
XQH�PDQLqUH� SUREDEOHPHQW� GpILQLWLYH�� FHUWDLQHV� TXHVWLRQV� TXL� DYDLHQW� pWp� ORQJWHPSV�GpEDWWXHV��$LQVL��WRXW�OH�PRQGH�HVW�G
DFFRUG�DXMRXUG
KXL�SRXU�DIILUPHU�TXH��VL�O
RQ�SHXW�UHVVHUUHU� LQGpILQLPHQW� OHV� OLPLWHV� GH� O
LQGpPRQWUDEOH�� LO� IDXW� FHSHQGDQW� UHQRQFHU� j� OH�UpGXLUH�j�QpDQW���SUpWHQGUH�WLUHU�WRXWHV�OHV�0DWKpPDWLTXHV�GX�SULQFLSH�GH�FRQWUDGLFWLRQ�VHUDLW� LOOXVRLUH�� 0DLV�� G
DXWUH� SDUW�� RQ� UHMHWWH�� DYHF� XQH� TXDVL�XQDQLPLWp� OHV� DQFLHQQHV�WKpRULHV� HPSLULVWHV�� /HV� QRWLRQV� PDWKpPDWLTXHV� QH� VRQW� SDV� HPSUXQWpHV� DX� PRQGH�SK\VLTXH��R��HOOHV�QH�VRQW� MDPDLV�TX
LPSDUIDLWHPHQW� UpDOLVpHV��HW�HOOHV�QH�VRQW�SDV�QRQ�SOXV�XQ�SURGXLW�GH�O
DEVWUDFWLRQ��FDU�HOOHV�VRQW�H[HPSWHV�GH�WRXV�OHV�FDUDFWqUHV�VHQVLEOHV�GRQW� HVW� IRUPpH� QRWUH� SHUFHSWLRQ�GHV�REMHWV� UpHOV��&RQVLGpUpH�SDU� UDSSRUW� DX�PRQGH�VHQVLEOH��OD�VFLHQFH�PDWKpPDWLTXH�Q
HVW�SDV�REMHFWLYH�HW�DXFXQH�H[SpULHQFH�SK\VLTXH�QH�SRXUUD�MDPDLV�GpPRQWUHU�OD�YpULWp�RX�OD�IDXVVHWp�GH�VHV�SRVWXODWV����6XU�FHV�GLYHUV�SRLQWV��QRXV� DYRQV� DFTXLV� PDLQWHQDQW� XQH� FHUWLWXGH� GRQW� RQ� QH� VDXUDLW� PpFRQQDvWUH�O
LPSRUWDQFH��$LQVL��QRXV�QH�GHYURQV��SOXV�GpVRUPDLV�HQ�GRXWHU�� OH�VDYDQW�TXL�SDVVH�VD�YLH�j�pSXUHU�HW�j�UHFWLILHU�OHV�GpILQLWLRQV�SUHPLqUHV�GHV�PDWKpPDWLTXHV�D��VDQV�GRXWH��XQH�PHUYHLOOHXVH�RFFDVLRQ�G
H[HUFHU�VHV�IDFXOWpV�GH�ORJLFLHQ��PDLV�VRQ�WUDYDLO�QH�SHXW�VHUYLU�j�UHQGUH� SOXV� VROLGHV� OHV� EDVHV� GH� OD� VFLHQFH�� (W� QRXV� VDYRQV�� G
DXWUH� SDUW�� TX
DXFXQ�
�������������������������������������������������
��,O�QH�V
DJLW�SDV��ELHQ�HQWHQGX��GH�OD�PpWKRGH�G
LQYHQWLRQ�j�ODTXHOOH�OD�VXLWH�GH�FHWWH�pWXGH�VHUD�FRQVDFUpH��-H�IDLV�DOOXVLRQ��SRXU�OH�PRPHQW��j�FHWWH�SDUWLH�WUqV�VSpFLDOH�GH�OD�VFLHQFH�PDWKpPDWLTXH� R��� DX� OLHX� GH� FKHUFKHU� GX� QRXYHDX�� O
RQ� V
HIIRUFH� GH� UHPRQWHU� GHV�FRQVpTXHQFHV�DX[�SULQFLSHV��
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SRVWXODW�Q
HVW�LPSRVp�DX�PDWKpPDWLFLHQ�SDU�OD�UpDOLWp�VHQVLEOH��HW�TXH�OHV�FRQYHQWLRQV�OHV�SOXV�DUELWUDLUHV�VRQW�WRXWHV�pJDOHPHQW�OpJLWLPHV��SRXUYX�TX
HOOHV�VRLHQW�FRPPRGHV�GDQV�OD�SUDWLTXH��6L�� WRXWHIRLV�� O
RQ� FRQVLGqUH� HQ� HOOH�PrPH� OD� WKqVH� SKLORVRSKLTXH� j� O
DSSXL� GH�ODTXHOOH� OHV� FRQWHPSRUDLQV�RQW� DSSRUWp� GH� VL� VROLGHV� DUJXPHQWV�� LO� IDXGUD�ELHQ� DYRXHU�TX
HOOH�Q
HVW�SDV�H[WUrPHPHQW�QHXYH��/HV�QRWLRQV�PDWKpPDWLTXHV�QH�VRQW�QL�HPSLULTXHV��QL� DQDO\WLTXHV� DX� VHQV� VFRODVWLTXH��� FHWWH� WKqVH� HVW� SUpFLVpPHQW� FHOOH� TXH�'HVFDUWHV� D�GRQQpH� FRPPH�SRLQW� GH�GpSDUW� j� VHV� VSpFXODWLRQV��� HOOH�Q
HVW�SDV�PRLQV� pYLGHQWH� DX[�\HX[�GH�.DQW��6HXOHPHQW��FHV�SKLORVRSKHV�YR\DLHQW�HQ�HOOH��QRQ�SDV�� OD�VROXWLRQ�G
XQH�GLIILFXOWp�� PDLV�� ELHQ� DX� FRQWUDLUH�� O
RULJLQH� G
XQ� JUDYH� SUREOqPH� PpWDSK\VLTXH�� 6L� OH�IRQGHPHQW� GHV� 0DWKpPDWLTXHV� QH� VH� WURXYH� QL� HQ� HOOHV�PrPHV�� QL� GDQV� OH� PRQGH�VHQVLEOH��HQ�TXRL�SHXW�FRQVLVWHU�FH�IRQGHPHQW�"�4XHOOH�SDUW�>���@�UHYLHQW�j�O
HVSULW�GDQV�OD� IRUPDWLRQ� GH� OD� VFLHQFH� PDWKpPDWLTXH�"� 3HXW�RQ� \� GLVFHUQHU� XQ� REMHW�� TX
RQ� QH�FKHUFKHUD�SDV��ELHQ�HQWHQGX��j�UDSSURFKHU�GHV�REMHWV�SK\VLTXHV��PDLV�TXL�V
RSSRVHUD��GX�PRLQV�� j� O
HVSULW� VXMHW�"� 7HOV� VRQW� OHV� SUREOqPHV� TXH� VH� SRVDLHQW� 'HVFDUWHV� HW� OHV�PpWDSK\VLFLHQV� TXL� OXL� RQW� VXFFpGp�� 2U� LO� HVW� SHUPLV� GH� VH� GHPDQGHU� VL� OD� QRXYHOOH�SKLORVRSKLH� GHV� VFLHQFHV� D� IDLW� WUqV� VHQVLEOHPHQW� DYDQFHU� OD� VROXWLRQ� GH� FHV� REVFXUHV�TXHVWLRQV���/
DQDO\VH�� TXL� D� pWp� VRQ� SULQFLSDO� LQVWUXPHQW�� SHUPHWWDLW� G
LVROHU� OHV� QRWLRQV�PDWKpPDWLTXHV�HW�GH�OHV�GpSRXLOOHU�GH�WRXWH�TXDOLWp�VHQVLEOH��(Q�pOLPLQDQW�OHV�pOpPHQWV�pWUDQJHUV�TXL�V
\�PrODLHQW��HOOH�D�PRQWUp�DGPLUDEOHPHQW�FH�TXH�FHV�QRWLRQV�Q
pWDLHQW�SDV��0DLV�HVW�HOOH�FDSDEOH�GH�QRXV�UHQVHLJQHU�VXU� OHXU�QDWXUH�HW�VXU� OHXU�JHQqVH�"�&HOD�Q
HVW�QXOOHPHQW�pYLGHQW��&HUWDLQV�ORJLFLHQV�QRXV�GpFODUHURQW�VDQV�GRXWH�TX
LOV�QRXV�DSSRUWHQW�EHO� HW� ELHQ� XQH� GRFWULQH� SRVLWLYH�� ODTXHOOH� HVW� IRUW� VpGXLVDQWH��� LOV� QRXV� GLURQW� TXH� OD�VFLHQFH� PDWKpPDWLTXH� HVW� XQ� pGLILFH� OLEUHPHQW� FRQVWUXLW� SDU� O
HVSULW� KXPDLQ�� 0DLV�TX
HQWHQGHQW�LOV�DX�MXVWH�SDU�Oj�"�0HWWHQW�LOV�TXHOTXH�LGpH�SUpFLVH�VRXV�FHWWH�FRQFHSWLRQ�GX�SRXYRLU�FUpDWHXU�GH�O
HVSULW�"�,O�VHPEOH�ELHQ��ORUVTX
RQ�O
H[DPLQH�G
XQ�SHX�SUqV��TXH�OHXU� GRFWULQH� VRLW� IDLWH� SULQFLSDOHPHQW� GH� QpJDWLRQ� HW� TXH� VD� VLJQLILFDWLRQ� H[DFWH� VH�UpGXLVH�HQ� VRPPH�j�FHWWH�GRXEOH�SURSRVLWLRQ��� OHV�QRWLRQV�PDWKpPDWLTXHV�QH�SHXYHQW�rWUH�WLUpHV�QL�GH�O
H[SpULHQFH��QL�GX�SULQFLSH�GH�FRQWUDGLFWLRQ��(Q�V
HIIRUoDQW�GH�GHYHQLU�XQH� VFLHQFH� ULJRXUHXVH�� OD� ORJLTXH� PDWKpPDWLTXH� V
HVW� SHXW�rWUH� FRQGDPQpH� j� UHVWHU�VWpULOH�GDQV�OH�GRPDLQH�GH�OD�PpWDSK\VLTXH��1
HVW�FH�SRLQW�Oj�G
DLOOHXUV�FH�TX
HOOH�PrPH�VH�SURSRVH�"�1H�QRXV�\�WURPSRQV�SDV���LFL�FRPPH�DLOOHXUV��O
DEDQGRQ�GHV�SUREOqPHV�PpWDSK\VLTXHV�Q
HVW�SDV�XQ�HIIHW�GX�KDVDUG��,O�HVW�WRXW�DX�FRQWUDLUH��GLUD�W�RQ��OH�SULQFLSDO�PpULWH�GH�OD�ORJLTXH�FRQWHPSRUDLQH��OH�SOXV�JUDQG�ELHQIDLW�G��j�OD�FROODERUDWLRQ�GHV�VDYDQWV�DX[�UHFKHUFKHV�GHV�SKLORVRSKHV��6L�O
RQ�DGRSWH�FHWWH�RSLQLRQ��RQ�GHYUDLW��HQ�SUHPLHU�OLHX��GpFODUHU�QHWWHPHQW�TXH�O
RQ�pWXGLH� GHV� TXHVWLRQV� GLIIpUDQW� UDGLFDOHPHQW� GH� FHOOHV� TXL� RQW� SUpRFFXSp� OHV� DQFLHQV�SHQVHXUV��2U�LO�VHPEOH�TXH�O
RQ�VRLW�SDUIRLV�WHQWp�G
DWWULEXHU�DX[�SKLORVRSKHV�FODVVLTXHV�OH�SRLQW�GH�YXH�� ORJLTXH�HW�IRUPHO�TXL�D�SUpYDOX�GHSXLV�HX[��&RQVLGpUDQW��SDU�H[HPSOH��'HVFDUWHV�FRPPH�OH�W\SH�GX�SXU�DQDO\VWH��RQ�UpSpWHUD�LQGpILQLPHQW�TX
LO�UDPHQDLW�WRXWHV�OHV�0DWKpPDWLTXHV�j�XQH�VpULH�>���@�GH�GpGXFWLRQV�GLDOHFWLTXHV���TXRLTX
LO�DLW�SULV�VRLQ��OXL�PrPH��GH�SUpYHQLU�H[SUHVVpPHQW�FHWWH�HUUHXU��2Q��DMRXWHUD�TXH�OD�UpIRUPH�NDQWLHQQH�
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D�FRQVLVWp�j�UXLQHU�OD�GRFWULQH�DQDO\VWH�GHV�FDUWpVLHQV��HQ�\�VXEVWLWXDQW�FHOOH�GX�MXJHPHQW�V\QWKpWLTXH��&
HVW�RXEOLHU�TXH�OH�GpEDW�HQWUH�'HVFDUWHV�HW�.DQW�Q
HVW�SDV�G
RUGUH�ORJLTXH��/H�SRLQW�GH�GpSDUW�ORJLTXH�HVW�HQ�HIIHW�WUqV�VHQVLEOHPHQW�OH�PrPH�FKH]�FHV�SKLORVRSKHV���VXEVWLWXWLRQ� GH� O
pJDOLWp�PDWKpPDWLTXH�RX� UHODWLRQ� j� OD� SURSRVLWLRQ� DULVWRWpOLFLHQQH�TXL�XQLW� XQ� DWWULEXW� j� XQ� VXMHW�� &
HVW� VHXOHPHQW� ORUVTX
LO� V
DJLW� GH� GRQQHU� j� OD� VFLHQFH� XQ�IRQGHPHQW�PpWDSK\VLTXH�TXH�OHV�GHX[�V\VWqPHV�VH�VpSDUHQW��8QH�ORJLTXH�YpULWDEOHPHQW�LQGpSHQGDQWH�QH�SHXW�GRQQHU�UDLVRQ�QL�j�O
XQ�QL�j�O
DXWUH��0DLV�HVW�LO�YUDL�TXH�OD�ORJLTXH�DLW�GpMj�UpXVVL��HQ�IDLW��j�V
DIIUDQFKLU�FRPSOqWHPHQW�"�1RXV�DYRQV�EHDX�DIILUPHU�HW�QRXV�FRQYDLQFUH�TXH� OHV�K\SRWKqVHV�PpWDSK\VLTXHV�VRQW�SXUHPHQW�JUDWXLWHV��QRWUH�HVSULW�HVW�DLQVL�IDLW�TX
LO�QH�SHXW��FHSHQGDQW��OHV�DEDQGRQQHU���SHXW�rWUH�� G
DLOOHXUV�� OXL� VRQW�HOOHV� LQGLVSHQVDEOHV� SRXU� TX
LO� SXLVVH� RULHQWHU� VHV�UHFKHUFKHV��HW�IL[HU�OHV�IRUPHV�IX\DQWHV�GX�UDLVRQQHPHQW�DEVWUDLW��'LUH��SDU�H[HPSOH��TXH�OHV�0DWKpPDWLTXHV� UpVXOWHQW� G
XQH� FRQVWUXFWLRQ� RSpUpH� SDU� O
HQWHQGHPHQW�� F
HVW� SRVHU�XQH�WKqVH�PpWDSK\VLTXH��6DQV�GRXWH��RQ�SRXUUD�VRXWHQLU�TX
LO�Q
\�D�GDQV�FHWWH�DIILUPDWLRQ�TX
XQH�FRQYHQWLRQ�GH�ODQJDJH��0DLV�LO�V
DJLW�DORUV��UHPDUTXRQV�OH�ELHQ��G
XQH�FRQYHQWLRQ�H[WUD�VFLHQWLILTXH��� DXVVL� QH� VXIILW�LO� SDV�� SRXU� OD� MXVWLILHU�� G
LQYRTXHU� GHV� UDLVRQV� GH�FRPPRGLWp� SUDWLTXH�� (Q� OD� FKRLVLVVDQW� GH� SUpIpUHQFH� j� XQH� DXWUH�� OH� ORJLFLHQ�� TX
LO� OH�YHXLOOH� RX� QRQ�� LQFLWH� VHV� OHFWHXUV� j� DGRSWHU� FHUWDLQHV� YXHV� PpWDSK\VLTXHV�� GRQW� LOV�Q
KpVLWHURQW�SHXW�rWUH�SDV�j�WLUHU�GHV�UqJOHV�G
DFWLRQ��1
HVW�FH�SDV�FH�TXL�DUULYH�WRXV�OHV�MRXUV�DXVVL�ELHQ�DX[�VDYDQWV�TX
DX[�SKLORVRSKHV�"�6
KDELWXDQW�� SDU� H[HPSOH�� j� FRQVLGpUHU� OHXU� VFLHQFH� FRPPH� XQH� FUpDWLRQ� OLEUH� HW�DUELWUDLUH��GH�OHXU�HVSULW��QRPEUH�GH�PDWKpPDWLFLHQV�DSSUpFLHURQW�SUHVTXH�H[FOXVLYHPHQW�HQ�HOOH� OH�FKRL[�HW� OD�ULJXHXU�GHV�PpWKRGHV�HPSOR\pHV�� OD�FRQGXLWH�GHV�GLVFXVVLRQV�� OHV�UXVHV�HW�OHV�KDELOHWpV�GLDOHFWLTXHV��TXL�FRQVWLWXHQW��SRXU�DLQVL�GLUH��OHV�TXDOLWpV�HVWKpWLTXHV�GH� OD�GpGXFWLRQ�PDWKpPDWLTXH��0DLV� O
REMHW�PrPH�GH� OHXUV� UHFKHUFKHV� OHXU�VHPEOHUD�j�SHX�SUqV�LQGLIIpUHQW��FDU�LO�QH�YDXW�j�OHXUV�\HX[�TXH�SDU�OHV�GpILQLWLRQV�HW�GpPRQVWUDWLRQV�>���@�DX[TXHOOHV�LO�HPSUXQWH�WRXW�FH�TX
LO�D�GH�UpDOLWp��3HX�OHXU�LPSRUWHUD�TXH�O
RQ�pWXGLH�WHO� RX� WHO� SUREOqPH� TXL� VHUDLW� UHJDUGp� SDU� G
DXWUHV� FRPPH� DUWLILFLHO� HW� YDLQ��� LOV� QH�V
LQWpUHVVHQW� TX
j� OD� PDQLqUH�� SOXV� RX� PRLQV� pOpJDQWH�� GH� UpVRXGUH� OHV� GLIILFXOWpV�SURSRVpHV��&HWWH�VRUWH�GH�GLOHWWDQWLVPH�HVW�DVVH]�UpSDQGXH��HW�O
RQ�DSHUoRLW�OH�OLHQ�TXL�OH�UDWWDFKH�j�OD�GRFWULQH�PpWDSK\VLTXH�TXH�MH�VLJQDODLV�SOXV�KDXW��/
LQIOXHQFH�GH� FHWWH� GRFWULQH� VXU� OD�SKLORVRSKLH�SURSUHPHQW�GLWH�Q
HVW�SDV�PRLQV�PDQLIHVWH��6
LO�HVW�DGPLV�TXH�OD�PpWKRGH�GHV�PDWKpPDWLTXHV��ORLQ�GH�QRXV�rWUH�LPSRVpH�SDU� O
REMHW� GH� FHWWH� VFLHQFH�� Q
HVW� DX� FRQWUDLUH� TXH� OH� OLEUH� H[HUFLFH� GH� QRV� IDFXOWpV�ORJLTXHV��LO�IDXW�HQ�FRQFOXUH�TXH�ULHQ�QH�VDXUDLW�QRXV�HPSrFKHU�G
LVROHU�FHWWH�PpWKRGH�GH�VHV�DSSOLFDWLRQV��DILQ�GH�OD�IDLUH�VHUYLU�j�GH�QRXYHDX[�RUGUHV�GH�UHFKHUFKHV��$LQVL�QRXV�DXURQV�XQH�SV\FKRORJLH��XQH�PRUDOH��XQH�VRFLRORJLH�PDWKpPDWLTXHV��/D�VHXOH�GLIILFXOWp�FRQVLVWHUD� j� GpWHUPLQHU� OH� FKRL[� GH� FRQYHQWLRQV� HW� G
K\SRWKqVHV� TXL� SHUPHWWUD� j� OD�WHQWDWLYH� GH� ©�UpXVVLU�ª��� SHXW�rWUH� IDXGUD�W�LO� FKHUFKHU� ORQJWHPSV� SRXU� WURXYHU� FHV�FRQYHQWLRQV���GX�PRLQV�Q
\�D�W�LO�DXFXQH�UDLVRQ��D�SULRUL��SRXU�TXH�O
RQ�Q
\�SDUYLHQQH�SDV�XQ�MRXU��
�������������������������������������������������
��,O�Q
HVW�TXHVWLRQ�LFL��FRPPH�GDQV�OD�VXLWH��TXH�GHV�PDWKpPDWLTXHV�SXUHV�FRQVLGpUpHV�HQ�GHKRUV�GH�OHXUV�DSSOLFDWLRQV��
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1
HVW�FH�SDV�HQFRUH�FHWWH�PrPH�FUR\DQFH�j� OD�SRVVLELOLWp�G
XQH�VFLHQFH�VDQV�REMHW�TXH� QRXV� UHWURXYRQV� DX� IRQG� GH� FHUWDLQHV� WKpRULHV� SpGDJRJLTXHV�� DXMRXUG
KXL� IRUW� HQ�YRJXH�"�6L� OD� VFLHQFH�SXUH�� FHOOH�TXL�Q
HVW�SDV�HQFRUH�PrOpH�G
pOpPHQWV�pWUDQJHUV��Q
HVW�TX
XQH� IRUPH� DEVROXPHQW� LQGpSHQGDQWH� GX� FRQWHQX� TX
HOOH� HVW� DSSHOpH� j� UHFHYRLU�� LO�V
HQVXLW�TX
LO� HVW�SDUIDLWHPHQW� LQXWLOH�GH�GRQQHU� j� O
HQIDQW�GHV�FRQQDLVVDQFHV��� DPDVVHU�GHV� IDLWV� HVW� XQH� WkFKH� LQLQWHOOLJHQWH� GRQW� OD� YLH� VDXUD� IRUW� ELHQ� V
DFTXLWWHU�� &H� TXL�LPSRUWH��FH�TXL�FRQVWLWXH�OD�YpULWDEOH�PLVVLRQ�GX�PDvWUH��F
HVW�GH�GpYHORSSHU�FKH]�O
pOqYH�OH� VHQV� GH� OD�PpWKRGH�� F
HVW� GH� IDLUH� O
pGXFDWLRQ�GHV� IDFXOWpV� TXL� SUpH[LVWHQW� GDQV� VRQ�HQWHQGHPHQW��7RXWHV�FHV�FRQFOXVLRQV�VHPEOHURQW�QDWXUHOOHV�VL�O
RQ�FURLW�j�O
H[LVWHQFH�G
XQH�VFLHQFH�SXUHPHQW�IRUPHOOH��Q
D\DQW�G
DXWUH�IRQGHPHQW�TXH�OD�WRXWH�SXLVVDQFH�FUpDWULFH�GH�O
HVSULW�KXPDLQ��2U� LO� HVW� LQGpQLDEOH� TXH� OHV� ORJLFLHQV�RQW� IRUWHPHQW� FRQWULEXp� j� H[DOWHU� FHWWH�SXLVVDQFH�� (W� SOXV� LOV� SUpWHQGDLHQW� V
DEVWHQLU� GH� WKpRULHV� PpWDSK\VLTXHV�� SOXV� LOV�GHYHQDLHQW�DEVROXV�GDQV�OHXU�QpJDWLRQ�GH�WRXW�SULQFLSH�TXL�S�W�HQWUDYHU�RX�PRGpUHU�OD�OLEUH�DFWLRQ�GH�O
HQWHQGHPHQW��.DQW�DGPHWWDLW��GX�PRLQV��TXH�FHWWH�DFWLRQ�HVW�UpJLH�SDU�FHUWDLQHV� ORLV� D� SULRUL� TXH� QRXV� LPSRVH� QRWUH� UDLVRQ�� 0DLV� OHV� ORJLFLHQV� G
DXMRXUG
KXL�FURLHQW�Q
DYRLU�TXH�IDLUH�GH�FHV�ORLV���XQ�VHXO�SULQFLSH�>���@�HVW�SRXU�HX[�UHVSHFWDEOH��OH�SULQFLSH�GH�FRQWUDGLFWLRQ��SULQFLSH�TXL�HVW��j� OXL�VHXO�� LQFDSDEOH�GH�ULHQ�SURGXLUH��&
HVW�SRXUTXRL�LOV�VH�FURLHQW�DXWRULVpV�j�SURIHVVHU�TXH�OHV�0DWKpPDWLTXHV�VRQW�FRQVWUXLWHV�GH�WRXWHV�SLqFHV�SDU�QRWUH�HQWHQGHPHQW��0DLV�� SUpFLVpPHQW�� LO� Q
HVW� SDV� GpPRQWUp� TXH� O
HQWHQGHPHQW� SXLVVH� H[HUFHU� VHV�IDFXOWpV� FRQVWUXFWULFHV� V
LO� QH� SDUW� SDV� GH� FHUWDLQHV� GRQQpHV� REMHFWLYHV� TXL� OXL� VRQW�H[WpULHXUHV���8Q�VHXO�SRLQW�HVW�GpILQLWLYHPHQW�pWDEOL���F
HVW�TXH�FHV�GRQQpHV�QH�SHXYHQW�SDV� rWUH� GHV� GRQQpHV� VHQVLEOHV��� 'HVFDUWHV� D� OH� SUHPLHU� UHFRQQX� QHWWHPHQW� TXH� OH�UDLVRQQHPHQW�PDWKpPDWLTXH� HVW� XQ� UDLVRQQHPHQW� V\QWKpWLTXH��� FHSHQGDQW� LO� Q
HVWLPDLW�SDV� TXH� O
XQLTXH� RX� PrPH� OH� SULQFLSDO� WUDYDLO� GX� VDYDQW� FRQVLVWkW� j� HIIHFWXHU� GHV�V\QWKqVHV�� ,O� SHQVDLW� DX� FRQWUDLUH�TXH� OD� V\QWKqVH� VH� IDLW�G
HOOH�PrPH�HW� VDQV�HIIRUW�GH�QRWUH�SDUW�VL�QRXV�DYRQV�VX�DFTXpULU�XQH�YXH�FODLUH�HW�GLVWLQFWH�GHV�pOpPHQWV�TXH�QRXV�QRXV� SURSRVRQV� GH� JURXSHU�� /
±XYUH� RULJLQDOH� GX� PDWKpPDWLFLHQ� FRQVLVWH�HVVHQWLHOOHPHQW�� VHORQ� OXL�� GDQV� OD� VpOHFWLRQ� HW� O
DQDO\VH� TXL� SHUPHWWHQW� G
H[WUDLUH� OHV�QRWLRQV� PDWKpPDWLTXHV� GX� PRQGH� LQILQL� GHV� LGpHV�� (W�� ORLQ� TXH� FHV� QRWLRQV� VRLHQW�O
±XYUH�GH�QRWUH�HQWHQGHPHQW��FHOXL�FL�QH�UpXVVLW�SDV�j�OHXU�LPSRVHU�VRQ�PRXOH��,O�GRLW�VH�IDLUH�YLROHQFH�HW�DGDSWHU�VD�PpWKRGH�j�O
REMHW�pWXGLp��$LQVL��OHV�0DWKpPDWLTXHV�VRQW�XQH�FUpDWLRQ�GH�QRWUH�HVSULW��VDQV�GRXWH��PDLV�XQH�FUpDWLRQ�TXL�Q
HVW�QL�OLEUH��QL�DUELWUDLUH��/D�GRFWULQH�FDUWpVLHQQH�D�SHX�GH�GpIHQVHXUV�DXMRXUG
KXL��/
H[LVWHQFH�VXSUDVHQVLEOH�TX
HOOH� FRQIqUH� DX�PRQGH�GHV� LGpHV� HVW� UHJDUGpH� FRPPH�XQH�K\SRWKqVH� DXVVL�REVFXUH�TXH�JUDWXLWH��(W� LO�Q
\�D�SDV� OLHX�GH�V
HQ�pWRQQHU��SXLVTXH��SUpFLVpPHQW�� O
RQ�SUpWHQG�VH�SDVVHU� GH�PpWDSK\VLTXH��0DLV� DX�PRLQV� QH� IDXGUDLW�LO� SDV� DGPHWWUH� LPSOLFLWHPHQW� GHV�FUR\DQFHV� RSSRVpHV�� TXH� O
RQ� Q
D� SDV� PrPH� GLVFXWpHV�� 7DQW� TXH� OHV� GRFWULQHV�PpWDSK\VLTXHV�VHURQW�VXVFHSWLEOHV�G
LQIOXHU�VXU�OHV�DFWHV�HW�OHV�RSLQLRQV�GHV�KRPPHV��LO�FRQYLHQGUD�GH�Q
HQ�MDPDLV�DGRSWHU�DXFXQH�VDQV�OH�IDLUH�HQ�WRXWH�FRQQDLVVDQFH�GH�FDXVH��HW� VDQV� FKHUFKHU�� DX� PRLQV�� j� MXVWLILHU� VRQ� FKRL[� SDU� TXHOTXHV� ERQQHV� UDLVRQV�� 2U� LO�VHPEOH� TXH� OHV� ORJLFLHQV� G
DXMRXUG
KXL� UHYLHQQHQW�� SOXV� RX� PRLQV� j� OHXU� LQVX�� j� XQH�FRQFHSWLRQ�GHV�0DWKpPDWLTXHV�TXL�UDSSHOOH�EHDXFRXS�FHOOH�GH�/RFNH��2Q�UHFRQQDvW�OHV�
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H[SUHVVLRQV�TXL�OHXU�VRQW�IDPLOLqUHV�GDQV�FH�SDVVDJH�R��/RFNH�QRXV�UHQG�FRPSWH�GH�OD�IRUPDWLRQ� GHV� 0RGHV� PL[WHV��� ©�/
(VSULW� DJLW� VRXYHQW� SDU� OXL�PrPH�� >���@� HQ� IDLVDQW�GLIIpUHQWHV�FRPELQDLVRQV���FDU�D\DQW�XQH�IRLV�UHoX�GHV�,GpHV�VLPSOHV��LO�SHXW�OHV�MRLQGUH�HW�FRPELQHU� HQ� GLYHUVHV� PDQLqUHV�� HW� IDLUH� SDU� Oj� GLIIpUHQWHV� ,GpHV� FRPSOH[HV�� VDQV�FRQVLGpUHU�VL�HOOHV�H[LVWHQW�DLQVL�UpXQLHV�GDQV�OD�1DWXUH��(W�GH�Oj�YLHQW��j�PRQ�DYLV��TX
RQ�GRQQH�j�FHV�VRUWHV�G
,GpHV�OH�QRP�GH�1RWLRQV���FRPPH�VL�OHXU�RULJLQH�HW�OHXU�FRQWLQXHOOH�H[LVWHQFH�pWDLHQW�SOXW{W�IRQGpHV�VXU�OHV�SHQVpHV�GHV�KRPPHV�TXH�VXU�OD�QDWXUH�PrPH�GHV�FKRVHV�� HW� TX
LO� VXIIvW�� SRXU� IRUPHU� FHV� ,GpHV�Oj�� TXH� O
HVSULW� MRLJQvW� HQVHPEOH� OHXUV�GLIIpUHQWHV� SDUWLHV�� HW� TX
HOOHV� VXEVLVWDVVHQW� DLQVL� UpXQLHV� GDQV� O
(QWHQGHPHQW�� VDQV�H[DPLQHU� VL� HOOHV� DYDLHQW�� KRUV� GH� Oj�� DXFXQH� H[LVWHQFH� UpHOOH��ª� /H� UDSSURFKHPHQW�SRXUUDLW�rWUH�SRXVVp�SOXV�ORLQ��0DLV� LO�PH�VXIILW�GH�FRQVWDWHU�TXH�OD�GRFWULQH�TXL�UpGXLW�WRXWHV�OHV�0DWKpPDWLTXHV�j�XQH�FRQVWUXFWLRQ�SRVVqGH�XQ�QRP�HW�XQH�KLVWRLUH��&HOD�pWDQW��D�W�RQ�GH�VpULHX[�PRWLIV�SRXU�SUpIpUHU�OD�PpWDSK\VLTXH�GH�/RFNH�j�FHOOH�GH�'HVFDUWHV�RX�j�FHOOH�GH�.DQW�"�&
HVW�XQH�TXHVWLRQ�TX
LO�HVW�WRXW�DX�PRLQV�SHUPLV�GH�VH�SRVHU���
��&
HVW� GDQV� OD� FUpDWLRQ� GH� O
DQDO\VH� PDWKpPDWLTXH� TXH� V
HVW� SULQFLSDOHPHQW�PDQLIHVWpH� OD� SXLVVDQFH� FRQVWUXFWULFH� GH� O
HVSULW� KXPDLQ�� 6DQV� GRXWH� LO� HVW� HW� LO� VHUD�WRXMRXUV�pYLGHQW�TX
RQ�QH�SHXW�SDV�FRQVWUXLUH�VDQV�PDWpULDX[��0DLV��VL�QRXV�GLVWLQJXRQV�HQFRUH� XQH� PDWLqUH� GDQV� O
$QDO\VH� PRGHUQH�� GX� PRLQV� IDXW�LO� UHFRQQDvWUH� TX
HOOH� QH�PpULWH� SOXV� JXqUH� FH� QRP�� WDQW� HOOH� V
HVW� SHX� j� SHX� GpSRXLOOpH� GH� WRXWHV� VHV� TXDOLWpV�REMHFWLYHV�� %HDXFRXS� GH� VDYDQWV� UHJDUGHQW� DXMRXUG
KXL� O
DQDO\VH� FRPPH� XQ�SURORQJHPHQW�GH�O
DULWKPpWLTXH��HW�LOV�HVWLPHQW�TXH�OD�VHXOH�LGpH�GH�QRPEUH�OHXU�VXIILW�j�FRQVWUXLUH�WRXW�OH�V\VWqPH�GHV�PDWKpPDWLTXHV�SXUHV��-H� QH� YHX[� SRLQW� LFL� GLVSXWHU�� DSUqV� WDQW� G
DXWUHV�� VXU� OD� JHQqVH� GH� OD� QRWLRQ� GH�QRPEUH��QL�UHFKHUFKHU�V
LO�HVW�OpJLWLPH�GH�FRQVLGpUHU�FHWWH�QRWLRQ�FRPPH�OH�UpVXOWDW�G
XQH�V\QWKqVH�SDU�DGGLWLRQ��-H�QH�PH�GHPDQGHUDL�SDV�GDYDQWDJH�V
LO�HVW�ELHQ�YUDL�TXH�O
DQDO\VH�PDWKpPDWLTXH� Q
D� SDV� G
DXWUH� REMHW� TXH� OH� QRPEUH�� HW� VL� VRQ� REMHW� HVVHQWLHO� Q
HVW� SDV�SOXW{W� OD� JUDQGHXU� FRQWLQXH�� FRPPH� O
D� VRXWHQX�0��&RXWXUDW��2Q� VDLW� FRPELHQ� LO� HVW�GLIILFLOH�GH�GRQQHU�j�FHV�GLIILFLOHV�SUREOqPHV�XQH�VROXWLRQ�VDWLVIDLVDQWH��$XVVL�pYLWHUDL�MH�VRLJQHXVHPHQW� GH� OHV� SRVHU� GDQV� FHWWH� pWXGH��� PDLV�� FRQVLGpUDQW� OD� VFLHQFH� GDQV� VHV�SDUWLHV�OHV�SOXV�DFKHYpHV��MH�SRUWHUDL�OD�GLVFXVVLRQ�VXU�XQ�DXWUH�>���@�WHUUDLQ��$X�OLHX�GH�GpILQLU� OD� QDWXUH� HW� O
RULJLQH� GHV� pOpPHQWV� GRQW� VRQW� IRUPpHV� OHV� V\QWKqVHV�PDWKpPDWLTXHV��MH�UHJDUGHUDL�FHV�pOpPHQWV�FRPPH�DFTXLV��HW�MH�PH�GHPDQGHUDL�SDU�TXHO�WUDYDLO�GH�O
HVSULW�OHV�V\QWKqVHV�VRQW�HIIHFWXpHV��6RQW�HOOHV�O
H[SUHVVLRQ�G
XQ�JURXSHPHQW�OLEUH�HW�IRUWXLW��VLQRQ�DUELWUDLUH�"�2X��DX�FRQWUDLUH��OHV�FRPELQDLVRQV�PDWKpPDWLTXHV�QH�SUpVHQWHQW�HOOHV� SDV� HQ� HOOHV�PrPHV� XQH� FHUWDLQH� FRKpVLRQ�� FHUWDLQHV� SURSULpWpV� TXL�VHPEOHQW� LQGpSHQGDQWHV�GH�QRWUH�YRORQWp��HW�TXL�OHXU�GRQQHQW�O
DVSHFW�G
XQ�IDLW��SOXW{W�TXH�FHOXL�G
XQH�FRQVWUXFWLRQ�"���6
LO�Q
HVW�SDV�SRVVLEOH�G
DSSRUWHU�j�FHWWH�TXHVWLRQ�G
RUGUH�PpWDSK\VLTXH�XQH�UpSRQVH�ULJRXUHXVHPHQW�FHUWDLQH��GX�PRLQV�FRQYLHQW�LO�G
DGRSWHU�FHOOH�TXL�QRXV�HVW�VXJJpUpH�SDU�XQ�H[DPHQ�DWWHQWLI�GHV�PpWKRGHV�PDWKpPDWLTXHV��

�������������������������������������������������
��(VVDL�SKLORVRSKLTXH�FRQFHUQDQW�O·HQWHQGHPHQW�KXPDLQ��7UDG��&RVWH���OLY��,,��FKDS��;;,,��
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9R\RQV�j�O
±XYUH�OH�PDWKpPDWLFLHQ��'H�SOXV�HQ�SOXV��LO�UpGXLW�WRXWH�O
DQDO\VH�j�XQH�VpULH� GH� FRPELQDLVRQV� HW� GH� WUDQVIRUPDWLRQV� DOJpEULTXHV��$\DQW� HQ� VD� SRVVHVVLRQ� GHV�QRWLRQV�DXVVL�PDQLDEOHV��TX
LO�HVW�SRVVLEOH��LO�OHV�MRLQW�HW�GLVMRLQW�j�VD�JXLVH��'pPRQWUHU�XQ�WKpRUqPH�� F
HVW� FRQVWDWHU� XQH� pJDOLWp�� F
HVW�j�GLUH� UHPDUTXHU� TXH� GHX[� H[SUHVVLRQV�DQDO\WLTXHV� UpVXOWHQW� GX� JURXSHPHQW� GHV�PrPHV� pOpPHQWV��$LQVL� OH�PDWKpPDWLFLHQ� HVW�ELHQ�O
RXYULHU���PDLV�D�W�RQ�OH�GURLW�G
HQ�FRQFOXUH�TX
LO�HVW�DXVVL�O
DUFKLWHFWH�"�3HUVRQQH��ELHQ�HQWHQGX��Q
RVHUDLW� VRXWHQLU�TXH� OD� FRQVWUXFWLRQ��PDWKpPDWLTXH�HVW�DEVROXPHQW�DUELWUDLUH��/H�VDYDQW��GLUD�W�RQ��QH�PDUFKH�SDV�VDQV�JXLGH��FDU�LO�HVW�FRQGXLW�SDU�OH�GpVLU�G
DERXWLU�j�GHV�UpVXOWDWV�SUDWLTXHPHQW�XWLOLVDEOHV���HQ�PDWKpPDWLTXHV�FRPPH�HQ�SK\VLTXH��F
HVW�OH�VXFFqV�TXL�MXVWLILH�OD�UHFKHUFKH�HW�OD�GpWHUPLQH�j�OD�IDoRQ�G
XQH�FDXVH�ILQDOH�� &HWWH� GpWHUPLQDWLRQ�� FHSHQGDQW�� HVW�HOOH� VXIILVDQWH�� HW� FURLW�RQ� TX
LO� VXIILVH�G
LPSRVHU� j� O
HVSULW� FRQVWUXFWHXU� O
REOLJDWLRQ� GH� UpXVVLU�� SRXU� TX
LO� SXLVVH� HQVXLWH� VH�GLULJHU�SDU�VHV�SURSUHV�PR\HQV�"�4X
HVW�FH�G
DERUG�TXH�OH�VXFFqV�"�FDU�LO�HVW�FODLU�TXH�VL�QRXV�UHVWRQV�FODQV�OH�GRPDLQH�GH�O
DQDO\VH�SXUH��OH�VXFFqV�QH�SHXW�SOXV��VH�PDQLIHVWHU��FRPPH�HQ�SK\VLTXH��SDU�XQH�SOXV�R��PRLQV�JUDQGH�FRQIRUPLWp�GH�OD�WKpRULH�DYHF�OHV�GRQQpHV�GH�O
H[SpULHQFH��,O�Q
H[LVWH�HQ�DQDO\VH� DXFXQ� FDUDFWqUH� DEVROX� DXTXHO� RQ�SXLVVH� UHFRQQDvWUH� O
LQWpUrW� HW� OD� YDOHXU� G
XQ�UpVXOWDW��6L�QRXV�YRXORQV�GpILQLU�FHWWH�YDOHXU��QRXV�VRPPHV�UpGXLWV�j�GLUH�TX
HOOH�UpVLGH�GDQV�OD�UpXQLRQ�DXVVL�SDUIDLWH�TXH�SRVVLEOH�GH�GHX[�TXDOLWpV�VRXYHQW�FRQWUDGLFWRLUHV���OD�JpQpUDOLWp� HW� OD� VLPSOLFLWp�� �� 6RLW�� SDU� H[HPSOH�� XQH� IDPLOOH� GH� IRQFWLRQV� DQDO\WLTXHV�VXIILVDPPHQW�pWHQGXH���HOOH�HVW�GpILQLH�SDU�>���@�XQH�SURSULpWp�FRPPXQH�DX[�IRQFWLRQV�GH� FHWWH� IDPLOOH�� F
HVW�j�GLUH� SDU� XQH� UHODWLRQ� HQWUH� OD� YDULDEOH� LQGpSHQGDQWH�[� HW� O
XQH�TXHOFRQTXH�GHV�YDOHXUV�\�TXH�SUHQG�OD�IRQFWLRQ�HQ�[��/H�PDWKpPDWLFLHQ�VH�SURSRVH�GH�GpFRXYULU�OHV�GLYHUVHV�SURSULpWpV�VLPSOHV�TXL�DSSDUWLHQQHQW�DX[�IRQFWLRQV�FRQVLGpUpHV���LO�YHXW��HQ�G
DXWUHV�WHUPHV��GpGXLUH�GH�OD�UHODWLRQ�GRQQpH�GHV�UHODWLRQV�QRXYHOOHV�H[SULPDQW�GHV� IDLWV�JpRPpWULTXHV�RX�DQDO\WLTXHV�VLPSOHV��&HOD�pWDQW��QRXV�VRPPHV�QDWXUHOOHPHQW�DPHQpV� j� QRXV� SRVHU� OD� TXHVWLRQ� VXLYDQWH��� FRPPHQW�� GDQV� OD� SUDWLTXH�� OH� VDYDQW�GpWHUPLQH�W�LO� OD� PDUFKH� j� VXLYUH�"� SDUPL� XQH� LQILQLWp� GH� FRPELQDLVRQV� pJDOHPHQW�SRVVLEOHV��FRPPHQW�SDUYLHQW�LO�j�GLVFHUQHU�FHOOHV�TXL�VHURQW�DYDQWDJHXVHV�"��&H�Q
HVW��SRLQW�Oj��FRPPH�RQ�SRXUUDLW�FURLUH��XQH�TXHVWLRQ�DFFHVVRLUH��,O�HVW�HQ�HIIHW�SHUPLV�GH�VH�GHPDQGHU�VL�FH�Q
HVW�SDV�GDQV�FH�FKRL[�HQWUH�XQH�LQILQLWp�GH�SRVVLEOHV�TXH�FRQVLVWH�OD�YpULWDEOH�GpFRXYHUWH�PDWKpPDWLTXH��/RUVTX
XQH�IRLV�O
RQ�D�SRVp�OHV�SULQFLSHV�GX�FDOFXO�DOJpEULTXH��OHV�V\QWKqVHV�VRQW�DIIDLUH�GH�SDWLHQFH�HW�Q
H[LJHQW�SOXV�G
LQYHQWLRQ��/H� SOXV� VRXYHQW�� OHV� SUREOqPHV� TXH� O
RQ� VH� SRVH� HQ� DQDO\VH� VRQW� GpMj� YLUWXHOOHPHQW�UpVROXV���RQ�VDLW�G
DYDQFH�TXH�GDQV�FKDTXH�FDV�SDUWLFXOLHU�XQ�FDOFXO��SDUIRLV�SpQLEOH��PDLV�R�� LO� Q
\� D� ULHQ� G
LPSUpYX�� IRXUQLUDLW� OD� VROXWLRQ� FKHUFKpH�� $XVVL� Q
HVW�FH� SDV� FHWWH�VROXWLRQ� TXL� QRXV� HVW� SUpVHQWpH� FRPPH� XQH� GpFRXYHUWH�� /
±XYUH� SURSUH� GX�PDWKpPDWLFLHQ� D� XQ� FDUDFWqUH� WRXW� GLIIpUHQW�� 6DQV� VH� GRQQHU� OD� SHLQH� G
HIIHFWXHU� OXL�PrPH� OHV�FDOFXOV�� OH�PDWKpPDWLFLHQ�QRXV�SUpGLW�TXH�GDQV�WHOOH�RX�WHOOH�FLUFRQVWDQFH� LOV�FRPSRUWHUDLHQW� WHOOH�RX� WHOOH�VLPSOLILFDWLRQ���VD�PpWKRGH�FRQVLVWH�j�SUpYRLU�D�SULRUL�TXH�FHUWDLQH�H[SUHVVLRQ�DQDO\WLTXH�SRVVqGH�WHOOH�SURSULpWp���HQWHQGRQV�FRPPH�SOXV�KDXW��TXH�WHOOH�FRPELQDLVRQ�GHV�GRQQpHV�TXL�GpILQLVVHQW�FHWWH�H[SUHVVLRQ�FRQGXLUDLW�j�XQ�UpVXOWDW�
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VLPSOH��2U�F
HVW�Oj���Q
HVW�LO�SDV�YUDL�"���OH�UpVXOWDW�G
XQ�WUDYDLO�G
DQDO\VH�HW�GH�FKRL[��QRQ�GH�FRQVWUXFWLRQ��8Q� H[HPSOH� SUpFLV� QRXV� IHUD� SHXW�rWUH� PLHX[� FRPSUHQGUH� FH� TX
LO� HQ� HVW��� MH�O
HPSUXQWHUDL� j� OD� WKpRULH� JpQpUDOH� GHV� IRQFWLRQV�� R�� O
LQYHQWLRQ� PDWKpPDWLTXH� VH�PDQLIHVWH�GDQV�WRXWH�VD�SXUHWp��6L�QRXV�UHJDUGRQV�SURYLVRLUHPHQW�FRPPH�DFTXLVH�OD�QRWLRQ�PrPH�GH�IRQFWLRQ����MH�VLJQDOHUDL�WRXW�j�O
KHXUH�OHV�GLIILFXOWpV�TXH�VRXOqYH�OH�SUREOqPH�GH�VRQ�RULJLQH����OD�WKpRULH�GRQW� FHWWH� QRWLRQ� HVW� OD� EDVH�QRXV� DSSDUDvWUD� FRPPH�XQ� W\SH� UHPDUTXDEOH�GH� WKpRULH�V\QWKpWLTXH��(Q�DVVRFLDQW�G
XQH�PDQLqUH�FRQYHQDEOH��O
DGGLWLRQ�j�OD�>���@�PXOWLSOLFDWLRQ��QRXV�UpXVVLVVRQV�j�FRQVWUXLUH�GHV�UHODWLRQV�GH�SOXV�HQ�SOXV�FRPSOLTXpHV�OLDQW�XQH�YDULDEOH�GpSHQGDQWH�\�j�XQH�YDULDEOH�LQGpSHQGDQWH�[����6RLW��HQ�HIIHW��\�XQH�IRQFWLRQ�DQDO\WLTXH��GH�[���VL��SRXU�[� �[���\�SUHQG�OD�YDOHXU�\���RQ�VDLW�TXH��ORUVTXH�[�DXUD�XQH�YDOHXU�YRLVLQH�GH�[���\�VHUD�OD�VRPPH�G
XQH�VpULH�FRQYHUJHQWH��6�� �[����D��[���[�����D��[���[������«� \��OHV�TXDQWLWpV�D���D������HQ�QRPEUH�LQILQL��pWDQW�GHV�FRQVWDQWHV��6XSSRVRQV�TXH�OD�IRQFWLRQ�\� VH� SUpVHQWH� FRPPH� LQFRQQXH� GDQV� XQ� SUREOqPH� GH� JpRPpWULH� RX� GH�PpFDQLTXH� HW�VDWLVIDVVH�SDU�H[HPSOH�j�XQH�pTXDWLRQ�GLIIpUHQWLHOOH�GRQQpH���QRXV�VDXURQV�DORUV�IRUPHU��O
XQ� DSUqV� O
DXWUH�� OHV� QRPEUHV� \��� D��� D������ HW�� G
DXWUH� SDUW�� QRXV� SRXUURQV� FDOFXOHU� OH�QRPEUH�GHV�WHUPHV�GH�OD�VpULH��6��TX
LO�FRQYLHQGUD�GH�FRQVHUYHU�SRXU�REWHQLU�XQH�YDOHXU�DSSURFKpH�GH�\��OD�VRPPH�GHV�WHUPHV�VXLYDQWV�pWDQW�QpJOLJHDEOH���&H�UpVXOWDW�HVW�GpMj�UHPDUTXDEOH��HW�FHSHQGDQW�QRXV�QH�VRPPHV�SDV�HQFRUH�DX�ERXW�GH�QRWUH�V\QWKqVH��/D�VRPPDWLRQ�GH�OD�VpULH��6��QH�SHUPHW��HQ�JpQpUDO��GH�FDOFXOHU�\�TXH�VL�[�D�XQH�YDOHXU�VXIILVDPPHQW�YRLVLQH�GH�[���� ORUVTXH�OD�GLIIpUHQFH�[�²�[��GHYLHQW�WURS�JUDQGH�� OD�VpULH��6��FHVVH�GH�FRQYHUJHU��F
HVW�j�GLUH�TX
LO�Q
HVW�SOXV�SRVVLEOH�G
pYDOXHU�VD�VRPPH�j�O
DLGH�G
XQ�QRPEUH�ILQL�G
RSpUDWLRQV��6RLW�DORUV�[���XQH�YDOHXU�GH�[�SRXU�ODTXHOOH�OD�VpULH��6��VRLW�FRQYHUJHQWH��/RUVTXH�[�HVW�YRLVLQ�GH�[��QRXV�SRXYRQV�UHSUpVHQWHU�\�SDU�XQH�VpULH�FRQYHUJHQWH�GH�OD�IRUPH��6��� �\����E��[�²�[�����E��[�²�[������«� \��HW�LO�VXIILW�GH�FRQQDvWUH�OHV�QRPEUHV�\���D���D���SRXU�FDOFXOHU�OHV�QRXYHDX[�QRPEUHV�\���E���E��«�/H�SOXV�VRXYHQW�FHWWH�QRXYHOOH�VpULH��6���QRXV�SHUPHWWUD�GH�FDOFXOHU�OD�YDOHXU�GH�OD�IRQFWLRQ� \� SRXU� GH� QRXYHOOHV� YDOHXUV� GH� [��� HW� DLQVL�� GH� SURFKH� HQ� SURFKH�� �� HQ�FRQVWUXLVDQW�XQH�VXLWH�GH�VpULHV�FRQYHUJHQWHV��GRQW�FKDFXQH�VH�GpGXLW�GH�OD�SUpFpGHQWH����QRXV�GpWHUPLQHURQV�OD�YDOHXU�GH�\�FRUUHVSRQGDQW�j�XQH�YDOHXU�TXHOFRQTXH�GH�[��/D� PpWKRGH� TXH� MH� YLHQV� G
HVTXLVVHU� JURVVLqUHPHQW� V
DSSHOOH� PpWKRGH� GX�SURORQJHPHQW� DQDO\WLTXH��� 6L� O
RQ� VH� UHSUpVHQWH� XQH� IRQFWLRQ� >���@� VRXV� OD� IRUPH� G
XQH�FRXUEH��RQ�SRXUUD�pQRQFHU�FRPPH�LO�VXLW�OH�UpVXOWDW�DXTXHO�HOOH�FRQGXLW���6L�O
RQ�VH�GRQQH�XQ�DUF�TXHOFRQTXH�GH�OD�FRXUEH��G
DLOOHXUV�DUELWUDLUHPHQW�SHWLW��RQ�VDXUD��j�O
DLGH�G
XQH�VXLWH�FRQYHQDEOH�G
RSpUDWLRQV��FRQVWUXLUH�OD�FRXUEH�WRXW�HQWLqUH��
�������������������������������������������������
��'pILQLU�\�FRPPH�IRQFWLRQ�GH�[��F
HVW�IDLUH�FRUUHVSRQGUH�j�XQH�YDOHXU�TXHOFRQTXH�GH�[�XQH�RX�SOXVLHXUV�YDOHXUV�GH�\��6LPSOLILDQW�XQ�SHX�OHV�FKRVHV��MH�QH�FRQVLGpUHUDL�TXH�O
XQH�GH�FHV�YDOHXUV�GH�\��FH�TXL�UHYLHQW����SRXU�HPSOR\HU�XQ�ODQJDJH�JpRPpWULTXH����j�pWXGLHU�XQH�EUDQFKH�VHXOHPHQW�GH�OD�IRQFWLRQ�\��



3LHUUH�%RXWURX[�±�/¶REMHFWLYLWp�LQWULQVqTXH�GHV�PDWKpPDWLTXHV�

� �

8Q� WHO� UpVXOWDW� GHYUDLW�� VHPEOH�W�LO�� VXIILUH� j� WRXV� QRV� EHVRLQV�� /RUVTXH� QRXV�UHQFRQWURQV�GDQV�XQ�SUREOqPH�XQH�IRQFWLRQ�QRXYHOOH��QRWUH�FXULRVLWp�j�VRQ�pJDUG�VHUD����Q
HVW�LO�SDV�YUDL�"���HQWLqUHPHQW�VDWLVIDLWH��VL�QRXV�DSSUHQRQV�j�FDOFXOHU�VD�YDOHXU�SRXU�XQH�YDOHXU� TXHOFRQTXH� GH� OD� YDULDEOH�� &RQVWUXLUH� H[SOLFLWHPHQW� XQH� FRXUEH�� F
HVW� HQ� IDLUH�DSSDUDvWUH� HQ� PrPH� WHPSV� WRXWHV� OHV� SURSULpWpV�� �� 0DLV�� QH� O
RXEOLRQV� SDV�� VL� OD�FRQVWUXFWLRQ�HVW�SRVVLEOH��FH�Q
HVW�TX
DX�SUL[�GH�FDOFXOV�G
XQH�LQH[WULFDEOH�FRPSOH[LWp��TXL�QH� SHXYHQW� WURXYHU� SODFH� GDQV� XQH� WKpRULH� JpQpUDOH�� ,OV� UHJDUGHQW� OH� SUDWLFLHQ� QRQ� OH�PDWKpPDWLFLHQ�� &HOXL�FL� HPSORLHUD� DX� FRQWUDLUH� WRXV� VHV� HIIRUWV� j� pYLWHU� OD� V\QWKqVH��FKHUFKDQW�j�SUpYRLU�j�O
DYDQFH�OHV�UpVXOWDWV�DX[TXHOV�HOOH�FRQGXLUDLW�OH�FDOFXODWHXU�SDWLHQW�TXL�QH�VH�VHUDLW�SDV�ODLVVp�UHEXWHU��([DPLQRQV�G
DLOOHXUV�G
XQ�SHX�SOXV�SUqV�OD�WKpRULH�GX�SURORQJHPHQW�DQDO\WLTXH��,O�HVW�H[DFW�TX
HOOH�QRXV�IRXUQLW�XQ�PR\HQ�G
pWXGLHU�XQH�IRQFWLRQ�DQDO\WLTXH�TXHOFRQTXH����PDLV� HOOH� QH� QRXV� IRXUQLW� FH�PR\HQ�� VL� O
RQ� SHXW� GLUH�� TX
HQ� SXLVVDQFH�� (OOH� QH� QRXV�GRQQHUD��HQ�JpQpUDO��G
XQH�IRQFWLRQ�\��[���TX
XQH�FRQQDLVVDQFH�IUDJPHQWDLUH���FDU��SRXU�UHSUpVHQWHU�FRPSOqWHPHQW�\��LO�IDXGUDLW�IRUPHU�XQH�LQILQLWp�GH�VpULHV�FRQYHUJHQWHV��&
HVW�SRXUTXRL�XQ�PDWKpPDWLFLHQ��QH�FRQVLGpUHUD�SDV�FRPPH�FRQQXH�OD�IRQFWLRQ�\��[���VL�VRQ�VDYRLU�VH�ERUQH�j�XQ�PR\HQ�GH�FDOFXOHU�GH�SURFKH�HQ�SURFKH�OHV�FRHIILFLHQWV�GH�OD�VpULH��6���6RQ�HVSULW�QH�VHUD�VDWLVIDLW�TXH�V
LO�FRQQDvW�GHV�SURSULpWpV�GH�FHWWH�IRQFWLRQ�TXL�VRLHQW�FRPSOqWHV�HQ�HOOHV�PrPHV�HW�TX
RQ�SXLVVH�HPEUDVVHU�G
XQ� VHXO� FRXS�G
±LO��6DYRLU��SDU�H[HPSOH��TXH�OD�IRQFWLRQ�\�QH�SUHQG�MDPDLV�SOXVLHXUV�YDOHXUV�GLVWLQFWHV�SRXU�XQH�PrPH�YDOHXU�GH�[���RX�TX
HOOH�UHVWH�ILQLH�SRXU�WRXWH�YDOHXU��ILQLH��GH�[���RX�TX
HOOH�VH�UHSURGXLW�SpULRGLTXHPHQW�� ORUVTXH� [� SDUFRXUW� XQH� FHUWDLQH� VpULH� G
LQWHUYDOOHV��� RX� TX
HOOH� HVW�FRQVWDPPHQW�OLpH�SDU�XQH�UHODWLRQ�VLPSOH�DYHF�G
DXWUHV�IRQFWLRQV�FRQQXHV���YRLOj�FH�TXL�LQWpUHVVH�OH�PDWKpPDWLFLHQ��YRLOj�FH�TX
LO�DWWHQG�FRPPH�UpVXOWDW�GH�VHV�>���@�UHFKHUFKHV�DX[TXHOOHV�OD�WKpRULH�GX�GpYHORSSHPHQW�HQ�VpULH�Q
D�VHUYL�TXH�G
LQWURGXFWLRQ��&RQVLGpUpH�VRXV�FHW�DVSHFW��TXL�HVW�OH�YUDL��OD�WKpRULH�GHV�IRQFWLRQV�SHUGUD�HQ�JUDQGH�SDUWLH� VRQ� DSSDUHQFH� V\QWKpWLTXH�� 6DQV� GRXWH�� VL� O
RQ� \� WLHQW� DEVROXPHQW�� RQ� SRXUUD�WRXMRXUV� GRQQHU� DX[� GpFRXYHUWHV� QRXYHOOHV� OD� IRUPH� G
XQH� FRQVWUXFWLRQ� V\QWKpWLTXH���DLQVL�� O
RQ� FRQVWUXLUD� D� SULRUL� XQH� WKpRULH� GHV� IRQFWLRQV� XQLIRUPHV�� XQH� WKpRULH� GHV�IRQFWLRQV�SpULRGLTXHV��0DLV�F
HVW� OH�SOXV�VRXYHQW�DSUqV�FRXS�TXH� OHV�FKRVHV�VRQW�DLQVL�SUpVHQWpHV�� HW� OH� SUREOqPH� IRQGDPHQWDO� HVW� WRXMRXUV� OH� VXLYDQW��� pWDQW� GRQQpH� XQH�IRQFWLRQ� LQFRQQXH� �VDWLVIDLVDQW�� SDU� H[HPSOH�� j� XQH� pTXDWLRQ� GLIIpUHQWLHOOH� GRQQpH���UHFRQQDvWUH� TXH� FHWWH� IRQFWLRQ� SRVVqGH� WHO� RX� WHO� FDUDFWqUH�� 2U� FH� SUREOqPH� HVW�QHWWHPHQW�DQDO\WLTXH��(W��LFL�HQFRUH��QRXV�YR\RQV�DSSDUDvWUH�OH�U{OH�HVVHQWLHO�TXH�MRXH�OH�FKRL[�GDQV�OD�GpFRXYHUWH�PDWKpPDWLTXH��/RUVTXH�QRXV�QRXV�WURXYRQV�HQ�SUpVHQFH�G
XQH�IRQFWLRQ�� QRXV� VRPPHV� OLEUHV� GH� SRUWHU� QRWUH� DWWHQWLRQ� VXU� O
XQ� RX� VXU� O
DXWUH� GH� VHV�pOpPHQWV���JUDQGHXU��QRPEUH�GH�EUDQFKHV��SpULRGHV��HWF��,O�V
DJLW�GRQF�GH�FKRLVLU�HQWUH�FHV� pOpPHQWV�� HW�GH�GpWHUPLQHU�FHX[�TXL� MRXLVVHQW�GH�SURSULpWpV�SDUWLFXOLqUHV�� FHX[�TXL�SRXUURQW�VHUYLU�j�VSpFLILHU�OHV�IRQFWLRQV�TXH�O
RQ�pWXGLH��OH�PDWKpPDWLFLHQ�FKHUFKH��VL�O
RQ�SHXW� GLUH�� OHV� FDUDFWqUHV� GLVWLQFWLIV� GHV� GLYHUVHV� IDPLOOHV� GH� IRQFWLRQV��� FHX[� HQILQ� TXL�VHURQW��GDQV�QRV�FDOFXOV��GHV�LQVWUXPHQWV�PDQLDEOHV��
�������������������������������������������������
��,O�\�D�QDWXUHOOHPHQW�GHV�H[FHSWLRQV��PDLV�RQ�QH� OHV�FRQVLGqUH�DXMRXUG
KXL�HQFRUH�TXH�FRPPH�GH�VLPSOHV�FXULRVLWpV��HW�LO�P
HVW�SHUPLV�GH�OHV�SDVVHU�VRXV�VLOHQFH��
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1RXV� YR\RQV� DLQVL� FODLUHPHQW�� VXU� XQ� H[HPSOH�� HQ� TXRL� FRQVLVWH� OH� WUDYDLO� GX�PDWKpPDWLFLHQ�� ,O� V
HVW� VHUYL� GX� GpYHORSSHPHQW� HQ� VpULH� SRXU� FRQIpUHU� XQH� VRUWH�G
H[LVWHQFH�j�FHW�rWUH�P\VWpULHX[�TX
HVW�XQH�IRQFWLRQ�PDWKpPDWLTXH��$SUqV�TXRL��LO�SHXW�VH�FRQVDFUHU� j� VD� WkFKH� IRQGDPHQWDOH�� F
HVW�j�GLUH�j� O
DQDO\VH�GH�FHW�rWUH��6HV�SURFpGpV�G
LQYHVWLJDWLRQ�QH�VRQW�SOXV�DORUV�FHX[�G
XQ�FUpDWHXU��FH�VRQW�FHX[�G
XQ�H[SpULPHQWDWHXU��7RXW�VH�SDVVH�FRPPH�V
LO�H[LVWDLW��j�F{Wp�GX�PRQGH�VHQVLEOH��XQ�PRQGH�LPDJLQDLUH�R��OHV�QRWLRQV�PDWKpPDWLTXHV�VHUDLHQW�SDUIDLWHPHQW�UpDOLVpHV��(W��FRPPH�OH�SK\VLFLHQ�REVHUYH�OH� PRQGH� VHQVLEOH� SRXU� HQ� GpFULUH� OHV� ORLV�� GH� PrPH� O
DOJpEULVWH� DQDO\VH� OH� PRQGH�PDWKpPDWLTXH�HW�HQ�IL[H�OHV�SURSULpWpV�DX�PR\HQ�GH�V\PEROHV��WRXMRXUV�LQDGpTXDWV��PDLV�GH�SOXV�HQ�SOXV�SHUIHFWLRQQpV��/D�VFLHQFH�DSSOLTXpH�HVW�XQH�UHFRQVWUXFWLRQ�GH�O
XQLYHUV�UpHO��� OHV�PDWKpPDWLTXHV� SXUHV� VRQW�� HQ� TXHOTXH� IDoRQ�� OD� UHFRQVWUXFWLRQ� G
XQ�PRQGH�LGpDO�� &
HVW� GX� PRLQV� FH� TXH� GLVDLW� 'HVFDUWHV��� HW�� TXHOTXH� ORLQWDLQH� TXH� SXLVVH� QRXV�VHPEOHU�DXMRXUG
KXL�VD�SKLORVRSKLH��RQ�QH�>���@�VDXUDLW�QLHU�TX
HOOH�QH�QRXV�GRQQH�XQH�LGpH�DVVH]�MXVWH�GH�FH�TX
HVW�HQ�IDLW�OD�UHFKHUFKH�PDWKpPDWLTXH���
��<�D�W�LO�Oj��FHSHQGDQW��DXWUH�FKRVH�TX
XQH�DSSDUHQFH��HW�HVW�FH�ELHQ�DYHF�UDLVRQ�TXH�QRXV�DWWDFKRQV�XQH�VL�JUDQGH�LPSRUWDQFH�DX�FDUDFWqUH�DQDO\WLTXH�GHV�PDWKpPDWLTXHV�"���,O�VH�SHXW��QRXV�GLUD�W�RQ��TXH� O
DQDO\VH�VRLW� O
LQVWUXPHQW�GH�GpFRXYHUWH� OH�SOXV�IpFRQG��FHOXL�TXL� H[LJH� OH�SOXV�G
LQYHQWLRQ���HOOH�Q
HVW�FHSHQGDQW�SDV� IRQGDPHQWDOH���FDU�� VL� O
RQ�DQDO\VH��F
HVW�TXH�O
RQ�D�TXHOTXH�FKRVH�j�DQDO\VHU��HW�FH�TXHOTXH�FKRVH�HVW�OH�SURGXLW�G
XQH�V\QWKqVH��6DQV�GpYHORSSHPHQW�HQ�VpULH��SDU�H[HPSOH��LO�Q
\�D�SDV�GH�GpILQLWLRQ�SUpFLVH�GHV�IRQFWLRQV� DQDO\WLTXHV�� SDUWDQW� SRLQW� GH� UHFKHUFKH� GH� OHXUV� SURSULpWpV�� /H� PRQGH�PDWKpPDWLTXH��OH�PRQGH�VXSUDVHQVLEOH�GH�'HVFDUWHV�Q
H[LVWH�TX
HQ�YHUWX�G
XQH�V\QWKqVH�LQLWLDOH� TXL� O
D� FUpp�� ©�8Q� IDLW� PDWKpPDWLTXH�� D� pFULW� 0�� /H� 5R\��� HVW� XQH� UpVXOWDQWH�LQpYLWDEOH�GHV�SRVWXODWV�DQWpULHXUHPHQW�DGPLV�GDQV�OH�GLVFRXUV��� LO�UHYrW�XQH�DSSDUHQFH�G
H[WpULRULWp�TXDQG� OHV�SRVWXODWV�TXL� OH�GpWHUPLQHQW�QH�VRQW�SDV�H[SOLFLWHPHQW�GpJDJpV��&H�TX
LO�\�D�DX�IRQG�G
XQ�IDLW�PDWKpPDWLTXH��F
HVW�O
DFWLYLWp�UpJXOLqUH�GH�O·HVSULW«�ª�,O�IDXW�UHFRQQDvWUH�TXH�QRWUH�FRQFHSWLRQ�DFWXHOOH�GH�OD�VFLHQFH�GRQQH�j�OD�GRFWULQH�GH�0��/H�5R\�XQH�IRUWH�DSSDUHQFH�GH�YpULWp��$LQVL�TXH�MH�OH�GLVDLV�HQ�FRPPHQoDQW��ULHQ�Q
HVW�LPSRVp�GX�GHKRUV�DX�PDWKpPDWLFLHQ��6D�VFLHQFH�HVW�XQ�pGLILFH�EkWL�GH�WRXWHV�SLqFHV���HW�� DX� UHERXUV� GH� FH� TXH� SHQVDLW� OD� SKLORVRSKLH� FODVVLTXH�� LO� FRQYLHQW� SHXW�rWUH� GH�UHJDUGHU� OD�V\QWKqVH�FRPPH�SUpFpGDQW� O
DQDO\VH��0DLV�GH� Oj�j�FRQFOXUH�TXH� OD�V\QWKqVH�VRLW� O
HVVHQFH� PrPH� GX� IDLW� PDWKpPDWLTXH�� LO� \� D� XQ� SDV� TXH� ULHQ� QH� QRXV� REOLJH� j�IUDQFKLU��/H�JpRPqWUH�QH�SHXW�VH�SDVVHU�GH�VHV�ILJXUHV��VRLW�TX
LO�OHV�WUDFH�VXU�OH�SDSLHU��VRLW�TXH�VRQ�LPDJLQDWLRQ�OHV�OXL�UHSUpVHQWH���O
LPDJH�HVW�HQ�HIIHW�QpFHVVDLUH�SRXU�IL[HU�HW�PrPH�SRXU�SURYRTXHU� OD�FRQFHSWLRQ�� HW� VDQV�HOOH� LO�Q
\�D�SDV�GH�JpRPpWULH�SRVVLEOH��'LURQV�QRXV�FHSHQGDQW�TXH�OHV�FRUSV�JpRPpWULTXHV�VRQW�IDLWV�G
LPDJHV�VHQVLEOHV�"�&
HVW�Oj�XQH�RSLQLRQ�GRQW�RQ�D�IDLW�MXVWLFH��2U�FH�TXL�HVW�YUDL�GHV�ILJXUHV�JpRPpWULTXHV�SHXW�rWUH�YUDL�

�������������������������������������������������
��/H�5R\��6FLHQFH�HW�SKLORVRSKLH��5HYXH�GH�PpWDSK\VLTXH�HW�GH�PRUDOH��MDQYLHU�������
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DXVVL�GHV�V\PEROHV�DOJpEULTXHV��,OV�VRQW�LQGLVSHQVDEOHV��VDQV�GRXWH��SDUFH�TXH�VDQV�HX[�QRXV�Q
DXULRQV�>���@�SRLQW�GH�SULVH�VXU�OHV�UpDOLWpV�PDWKpPDWLTXHV���PDLV�FHV�UpDOLWpV�VRQW�DXWUH�FKRVH�TXH�OD�MX[WDSRVLWLRQ�GH�QRV�V\PEROHV��2Q� QH� SHXW� H[SOLTXHU� TXH� GH� FHWWH� PDQLqUH� OH� FDUDFWqUH� LPSDUIDLW� GH� OD� VFLHQFH�KXPDLQH�� 1RXV� FRQVWUXLVRQV�� LO� HVW� YUDL�� DYHF� OHV� VHXOV� V\PEROHV� GH� O
DOJqEUH�� WRXW� OH�V\VWqPH�GHV�PDWKpPDWLTXHV���HW�FH�Q
HVW�SDV�SHX��0DLV�SRXUTXRL�IDXW�LO�TXH�OD�YRLH�VXLYLH�DLW�WRXMRXUV�O
DLU�VL�GpWRXUQpH�HW�VL�LPSUpYXH�"�3RXUTXRL�VRPPHV�QRXV�REOLJpV�GH�GRQQHU�GHV�FKRVHV�OHV�SOXV�VLPSOHV�GHV�GpILQLWLRQV�GH�SOXV�HQ�SOXV�FRPSOLTXpHV�HW�LQVDLVLVVDEOHV�"�3RXU� SDUYHQLU� j� OD� QRWLRQ� GH� IRQFWLRQ� DQDO\WLTXH�� �� QRWLRQ� TX
XQ� HVSULW� QRQ� SUpYHQX�FURLUDLW�SRXYRLU�HPEUDVVHU�HQ�XQH�VHXOH�LQWXLWLRQ����LO�QRXV�D�IDOOX�SDUOHU�G
XQH�LQILQLWp�GH�VpULHV� FRPSUHQDQW� FKDFXQH� XQH� LQILQLWp� GH� WHUPHV�� (W� QRXV� YRLOj� DLQVL� UpGXLWV�� SRXU�UHVWHU�ULJRXUHX[��j�GpILQLU� OH�VLPSOH�SDU� OH�FRPSOH[H�� OH�ILQL�SDU� O
LQILQL��&HWWH�QpFHVVLWp�QRXV� UpYROWH��� HK� ELHQ� DORUV�� UpVLJQRQV�QRXV� j� GpFODUHU� FRPPH� 'HVFDUWHV� TXH� QRWUH�VFLHQFH�Q
HVW�TX
XQH� UHFRQVWUXFWLRQ� DUWLILFLHOOH�� XQ� HIIRUW�SRXU� VDLVLU� XQ�REMHW�TXL�QRXV�pFKDSSH�HW�TXL�SODQH�DX�GHVVXV�GH�QRV�V\PEROHV��VDQV�HQ�SDUWDJHU�OHV�LPSHUIHFWLRQV��/H�IDLW�PDWKpPDWLTXH�HVW�SOXV�ULFKH�TXH�OD�V\QWKqVH�GRQW�LO�HVW�O
H[SUHVVLRQ���FDU�LO�FRQWLHQW�HQ�SXLVVDQFH�XQH� LQILQLWp�GH�V\QWKqVHV�QRXYHOOHV��XQH�LQILQLWp�GH�SURSRVLWLRQV�TXH�O
RQ�HQ�SHXW�GpJDJHU�HW�TXH�O
RQ�Q
\�DYDLW�SRLQW�PLVHV��&RQVLGpURQV� SDU� H[HPSOH� XQH� FRXUEH�� /H� JpRPqWUH� FKRLVLW� SRXU� OD� GpILQLU� O
XQH�TXHOFRQTXH�GH�VHV�SURSULpWpV��GRQW�LO�GpGXLW�HQVXLWH�WRXWHV�OHV�DXWUHV��0DLV��F
HVW�Oj�XQH�PpWKRGH�G
H[SRVLWLRQ�GRQW�OD�YDOHXU�HVW�WRXWH�UHODWLYH���ULHQ�QH�QRXV�HPSrFKH��HQ�HIIHW��GH� UHWRXUQHU� OH� WUDYDLO� GX� JpRPqWUH� HQ� IDLVDQW� GH� VHV� FRUROODLUHV� GHV� GpILQLWLRQV�� HW�UpFLSURTXHPHQW��(Q�UpDOLWp��FKDFXQH�GHV�SURSULpWpV�GH�OD�FRXUEH�HVW�JURVVH�GH�WRXWHV�OHV�DXWUHV� HW� QH� SHXW� rWUH� LVROpH� TX
DUWLILFLHOOHPHQW�� &HV� SURSULpWpV� QH� VRQW� TX
XQ� VHXO� HW�PrPH� IDLW�PDWKpPDWLTXH�� TXL� OHV� UHQIHUPH� WRXWHV�� TXL� FRQVLVWH� SUpFLVpPHQW� GDQV� OHXU�UpXQLRQ��HW�GRQW�FKDFXQH�Q
HVW�TX
XQH�WUDGXFWLRQ�IUDJPHQWDLUH��6RLW�HQFRUH�FHW�pQRQFp���OHV�LQWpJUDOHV�G
XQH�pTXDWLRQ�GLIIpUHQWLHOOH�GX�SUHPLHU�RUGUH�FRQVWLWXHQW�XQH�IDPLOOH�GH�FRXUEHV�GpSHQGDQW�G
XQ�SDUDPqWUH�YDULDEOH��,O�IDXW�HQWHQGUH�SDU�Oj�TXH�VL�O
RQ�FKRLVLW�XQ�V\VWqPH�GH�FRRUGRQQpHV�TXHOFRQTXHV�[�HW�\�HW�XQ�SDUDPqWUH�
E�YDULDQW�VXLYDQW�XQH�ORL�DUELWUDLUH��O
pTXDWLRQ�JpQpUDOH�GHV�FRXUEHV�FRQVLGpUpHV�VHUD�GH�OD�IRUPH� )�[�� \�� E�� ���� (W� O
RQ� YRLW� TXH� FHW� >���@� pQRQFp� Q
HVW� SDV� XQH� SURSRVLWLRQ�V\QWKpWLTXH��PDLV�ELHQ�XQ�HQVHPEOH�LQILQL�GH�SURSRVLWLRQV�V\QWKpWLTXHV��FH�TXL�HVW�WRXW�GLIIpUHQW��/D� V\QWKqVH� HVW� OH� FRPPHQFHPHQW� GH� OD� VFLHQFH�� PDLV� FHOOH�FL� QH� WDUGH� SDV� j� OD�GpSDVVHU�� ,O�QH�VXIILW�SDV��HQ�HIIHW��TX
XQH�WKpRULH�VRLW� ORJLTXHPHQW�FRQVWUXLWH�HW�G
XQH�pOpJDQWH�VLPSOLFLWp���LO�IDXW�DYDQW�WRXW�TX
HOOH�DLW�OD�SOXV�JUDQGH�JpQpUDOLWp�SRVVLEOH��,O�IDXW�REWHQLU�GHV�SURSRVLWLRQV�TXL�QH�V
DSSOLTXHQW�SDV�VHXOHPHQW� WRWL�GHILQLWR��PDLV�HQFRUH�VROL�GHILQLWR�� 2U� F
HVW� LFL� TXH� OH� PDWKpPDWLFLHQ� DEDQGRQQH� QHWWHPHQW� OH� SRLQW� GH� YXH�V\QWKpWLTXH��6DQV�GRXWH�LO�QH�PH�GpQLH�SDV�OH�GURLW�GH�FRQVWUXLUH�j�PD�JXLVH�XQH�WKpRULH�GHV�IRQFWLRQV��HQ�SDUWDQW�GH�GpILQLWLRQV�H[HPSWHV�GH�FRQWUDGLFWLRQ��0DLV�LO�PH�GHPDQGH�HQVXLWH�GH�OXL�SURXYHU�TXH�OHV�SURSULpWpV�DX[TXHOOHV�M
DERXWLV�Q
DSSDUWLHQQHQW�SDV�j�XQH�
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FODVVH� GH� IRQFWLRQV� SOXV� JpQpUDOHV���� FDU�� V
LO� HQ� pWDLW� DLQVL�� PHV� GpILQLWLRQV� VHUDLHQW�PDXYDLVHV��SXLVTX
HOOHV�VHUDLHQW�WURS�pWURLWHV�VDQV�XWLOLWp��-DPDLV�XQH�WKpRULH�V\QWKpWLTXH�QH�SHXW�VH�MXVWLILHU�HOOH�PrPH���VDYRQV�QRXV�HQ�HIIHW�D�SULRUL�VL�HOOH�Q
HVW�SDV�XQ�IUDJPHQW�WURQTXp�HW�DUWLILFLHO�G
XQH�WKpRULH�SOXV�pWHQGXH�TXL�QRXV�pFKDSSH�HW�TX
LO�FRQYLHQGUDLW�GH�OXL�VXEVWLWXHU�"�6L��FRPPH�MH�O
LQGLTXDLV�SOXV�KDXW��OH�U{OH�GHV�PDWKpPDWLTXHV�FRQVLVWH�j�GpWHUPLQHU� FH� TXL� HVW� j� OD� IRLV� VLPSOH� HW� JpQpUDO�� QRXV� QH� VDXULRQV� DWWHQGUH� G
XQH�PpWKRGH� GH� FRQVWUXFWLRQ� TX
HOOH� QRXV� FRQGXLVH� GURLW� DX� EXW��� LO� QRXV� IDXW� IDLUH� XQH�GpFRXYHUWH� DX� VHQV� SURSUH� GX� PRW�� F
HVW�j�GLUH� XQH� VpOHFWLRQ� TXL� HVW� QpFHVVDLUHPHQW�DQDO\WLTXH��1RXV� FRQFOXURQV� GRQF� TXH� QRWUH� VFLHQFH� PDWKpPDWLTXH� HVW� XQH� UHFRQVWUXFWLRQ�SOXW{W� TX
XQH� FRQVWUXFWLRQ�� (OOH� HVW� V\QWKpWLTXH�� GX� PRLQV� GDQV� VHV� GpEXWV�� SDUFH�TX
DXWUHPHQW�HOOH�QH�VHUDLW�SDV�SRXU�QRXV��0DLV�RQ�QH�VDXUDLW�\�YRLU�XQH�±XYUH�GH�QRWUH�HVSULW��� FDU�� FKRVH� FXULHXVH�� LO� VHPEOH� TXH� FH� VRLW� SUpFLVpPHQW� SDUFH� TX
HOOH� HVW�V\QWKpWLTXH��HW�HQ�WDQW�TX
HOOH�HVW�V\QWKpWLTXH��TXH�OD�VFLHQFH�PDWKpPDWLTXH�HVW�HQ�PrPH�WHPSV�VL�LPSDUIDLWH��VL�pWUDQJHPHQW�FRPSOLTXpH��VL�DUWLILFLHOOH��%UHI�OD�V\QWKqVH�QH�IDLW�TXH�SUpSDUHU�O
DQDO\VH�TXL�HVW�O
±XYUH�HVVHQWLHOOH�GX�PDWKpPDWLFLHQ���
��-H�YDLV�PDLQWHQDQW�DOOHU�SOXV�ORLQ�HQFRUH�HQ�H[DPLQDQW�j�VRQ�WRXU�G
XQ�SHX�SOXV�SUqV�FHWWH�V\QWKqVH�LQLWLDOH��TX
RQ�HVW�ELHQ�REOLJp�GH�>���@�SODFHU�j�OD�EDVH�GH�OD�VFLHQFH��DORUV�PrPH� TX
RQ� HQ� FRQWHVWH� OH� SRXYRLU� FUpDWHXU�� &HWWH� V\QWKqVH�� JUkFH� j� ODTXHOOH� QRXV�WUDGXLVRQV��HQ� ODQJDJH�KXPDLQ� OHV�YpULWpV�PDWKpPDWLTXHV��FURLW�RQ�TXH�QRXV� O
pGLILLRQV�SDU�QRV�SURSUHV�PR\HQV�"�(VW�LO�YUDL�TXH�WRXWHV�OHV�GpILQLWLRQV�GH�O
$QDO\VH�VH�UpGXLVHQW�j�GHV�FRPELQDLVRQV�GHV�SUHPLqUHV�GpILQLWLRQV�DOJpEULTXHV�"�6L� OHV� FRQFOXVLRQV� SUpFpGHQWHV� VRQW� H[DFWHV�� VL� QRWUH� VFLHQFH�PDWKpPDWLTXH�� ORLQ�G
rWUH�DUELWUDLUH��QRXV�HVW�ELHQ�HQ�TXHOTXH�IDoRQ�LPSRVpH�GX�GHKRUV��VL�HOOH�D�SRXU�EXW�YpULWDEOH�OD�GpFRXYHUWH�GH�ORLV�JpQpUDOHV�YHUV�OHVTXHOOHV�FRQYHUJHQW�QRV�V\QWKqVHV��LO�HVW�FODLU�TXH� OD� FRQVLGpUDWLRQ�GH� O
REMHW�SRXUVXLYL�GHYUD�GqV� OH�GpEXW�GpWHUPLQHU�HW�GLULJHU�QRV� UHFKHUFKHV�� $� O
RULJLQH� GHV� V\QWKqVHV�� QRXV� WURXYRQV� OD� FRQFHSWLRQ� GH� ORL�PDWKpPDWLTXH��O
LGpH�TX
XQH�FRQVWUXFWLRQ��SDUIRLV�LQILQLH��SRXUUD�FRQGXLUH�j�GHV�UpVXOWDWV�VLPSOHV� HW� LQWXLWLIV�� �,O� Q
HVW� QXOOHPHQW� pYLGHQW� D� SULRUL� TX
LO� HQ� GRLYH� rWUH� DLQVL��� /D�V\QWKqVH�HVW�GRQF�SUpFpGpH�G
XQH�K\SRWKqVH�HW�HOOH�UHSRVH�WRXMRXUV�VXU�XQH�LQGXFWLRQ��6XSSRVRQV�FHSHQGDQW�TX
XQ�KDVDUG�KHXUHX[�QRXV�DLW�FRQGXLWV�GX�SUHPLHU�FRXS�j�XQH�GpILQLWLRQ�TXL�VRLW� OD�ERQQH��HW�FKHUFKRQV�j�DQDO\VHU�FHWWH�GpILQLWLRQ��(VW�HOOH�ELHQ�UpHOOHPHQW�GpFRPSRVDEOH�HQ�XQH�VpULH�G
pOpPHQWV�SOXV�VLPSOHV��DLQVL�TXH�OH�YRXGUDLHQW�OHV� DOJpEULVWHV�"� /
DQDO\VH� GH� OD� QRWLRQ� GH� IRQFWLRQ� YD� QRXV� IRXUQLU� j� FH� VXMHW� GHV�LQGLFDWLRQV�SUpFLHXVHV��

�������������������������������������������������
��$LQVL�OHV�PDWKpPDWLFLHQV�Q
RQW�JXqUH�pWXGLp�MXVTX
LFL�TXH�OHV�IRQFWLRQV�GpYHORSSDEOHV�HQ�VpULH� GH�7D\ORU�� 3RXU� TXH� FHWWH� OLPLWDWLRQ� GH� OHXUV� WUDYDX[� I�W�� SOHLQHPHQW� MXVWLILpH�� LO�IDXGUDLW� GpPRQWUHU�� �� FRPPH� O
D� IDLW� REVHUYHU� 0�� (�� %RUHO�� �� TXH� OHV� IRQFWLRQV� QRQ�GpYHORSSDEOHV�HQ�VpULH�GH�7D\ORU�QH�MRXLVVHQW�SDV�GH�SURSULpWpV�DQDORJXHV��
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4X
DSSHOOH�W�RQ�� HQ� PDWKpPDWLTXHV�� IRQFWLRQ� G
XQH� YDULDEOH�"� 6L� O
RQ� SUHQDLW� FH�WHUPH�GDQV�VRQ�DFFHSWLRQ�OD�SOXV�JpQpUDOH��RQ�GHYUDLW�DSSHOHU�IRQFWLRQ�WRXWH�H[SUHVVLRQ�G
XQH� FRUUHVSRQGDQFH� pWDEOLH� HQWUH� OHV� SRLQWV� GH� GHX[� GURLWHV� RX� GH� GHX[� SODQV�� (Q�G
DXWUHV�WHUPHV�� OD�IRQFWLRQ�VHUDLW�GpILQLH�FRPPH�pWDQW� OH�V\PEROH�G
XQH�RSpUDWLRQ�TXL�IDLW� FRUUHVSRQGUH� j� XQ� SRLQW� TXHOFRQTXH� G
XQH� GURLWH� RX� G
XQ� SODQ� XQ� RX� SOXVLHXUV�SRLQWV�G
XQH�DXWUH�GURLWH�RX�G
XQ�VHFRQG�SODQ��2Q�VHUDLW�HQVXLWH�QDWXUHOOHPHQW�DPHQp�j�SDUWLFXODULVHU� FHWWH� FRUUHVSRQGDQFH�� HQ� OXL� LPSRVDQW� FHUWDLQHV� FRQGLWLRQV�VXSSOpPHQWDLUHV���PDLV�FH�VRQW�Oj��VHPEOH�W�LO��GHV�UHVWULFWLRQV�DMRXWpHV�DSUqV�FRXS��GRQW�LO�HVW�SHUPLV�GH�IDLUH�DEVWUDFWLRQ�VL� O
RQ�V
HQ�WLHQW�j� OD�FRQFHSWLRQ�OD�SOXV�JpQpUDOH��j� OD�FRQFHSWLRQ�SULPLWLYH�GH�IRQFWLRQ�PDWKpPDWLTXH��/H�PDWKpPDWLFLHQ�PRGHUQH��FHSHQGDQW��ORJLFLHQ�HW�V\QWKpWLVWH��QH�>���@�YD�W�LO�SDV�UHSRXVVHU�XQH�SDUHLOOH�FRQFHSWLRQ�"�3RXU�TX
XQH�GpILQLWLRQ�VRLW�ERQQH�j�VHV�\HX[��LO�IDXW�TX
HOOH�QH� IDVVH�DSSHO�j�DXFXQH� LGpH�QRQ�HQFRUH�GpILQLH��2U�HQ�HVW�LO� DLQVL�GH� O
LGpH�GH�FRUUHVSRQGDQFH�"�&
HVW�Oj��UHPDUTXRQV�OH��XQH�QRWLRQ�TXL�HVW�ORLQ�G
rWUH�FODLUH�HW�TXL�Q
HVW�SDV�DXVVL�GpSRXLOOpH�TX
RQ�SRXUUDLW�FURLUH�GH� WRXW�FRQWHQX�PpWDSK\VLTXH��4X
HVW�GRQF�FHWWH�GpSHQGDQFH�P\VWpULHXVH�GRQW�QRXV�DIILUPRQV�O
H[LVWHQFH�VDQV�SRXYRLU�OXL�GRQQHU�DXFXQH�IRUPH�SUpFLVH�"��(VVD\HU�GH�OD�UHSUpVHQWHU��FH�VHUDLW�IRUFpPHQW�OD�SDUWLFXODULVHU�HW�SHUGUH� GH� YXH� O
LGpH� JpQpUDOH� GH� IRQFWLRQ��� 4XHOOH� HVW� FHWWH� pWUDQJH� V\PSDWKLH� HQWUH�QRPEUHV�TXL� IDLW�TXH� VL� O
XQ�HVW�GRQQp�� O
DXWUH� VH� WURXYH�QpFHVVDLUHPHQW�GRQQp�HQ�PrPH�WHPSV�"�3OXV�QRXV� DQDO\VHURQV� OD�QRWLRQ�GH� FRUUHVSRQGDQFH��SOXV�HOOH�QRXV�DSSDUDvWUD�FRPPH�LUUpGXFWLEOH��SOXV�OD�V\QWKqVH�QRXV�VHPEOHUD�LPSXLVVDQWH�j�OD�FRQVWUXLUH��0DLV�VRQ� LQWHUYHQWLRQ�HVW�HOOH�YUDLPHQW�QpFHVVDLUH�"�3HXW�rWUH�DL�MH�FRPPLV�WRXW�j�O
KHXUH� XQH� FRQIXVLRQ� HQWUH� O
LGpH� PpWDSK\VLTXH� GH� OD� IRQFWLRQ� HW� VD� GpILQLWLRQ�PDWKpPDWLTXH��/HV�PDWKpPDWLFLHQV��FHV�UXVpV�HVFDPRWHXUV��Q
DXUDLHQW�LO�GRQF�SDV�UpXVVL�j�WURXYHU�TXHOTXH�DUWLILFH�TXL�OHXU�SHUPLW�G
pOXGHU�O
REVFXUH�QRWLRQ�GH�FRUUHVSRQGDQFH�"�Q
HVW�FH�SDV�SUpFLVpPHQW�FH�TX
RQW�IDLW�FHUWDLQV�VDYDQWV�PRGHUQHV��SDUWLFXOLqUHPHQW�pSULV�GH� ULJXHXU�� ORUVTX
LOV� VH� VRQW� HIIRUFpV� GH� FRQVWUXLUH� WRXWH� O
$QDO\VH� DYHF� OD� WKpRULH� GX�GpYHORSSHPHQW� HQ� VpULH�� FHW� LQVWUXPHQW�SDU� H[FHOOHQFH�GH� OD� V\QWKqVH�PDWKpPDWLTXH�"�3OXV�ULHQ�DORUV�GH�YDJXH�RX�GH�P\VWpULHX[��2Q�GpILQLW�FH�TX
LO�IDXW�HQWHQGUH�SDU�XQH�VpULH�FRQYHUJHQWH�GpYHORSSpH�VXLYDQW�OHV�SXLVVDQFHV�G
XQH�YDULDEOH�[��D����D�[���D�[�«���OD�VRPPH�GH�FHWWH�VpULH�HVW�XQH�IRQFWLRQ�GH�[��1
LQVLVWRQV� SDV� VXU� FH� TXH� FHWWH� GpILQLWLRQ� SHXW� DYRLU� GH� WURS� SDUWLFXOLHU�� HW�FRQVLGpURQV�OD�HQ�HOOH�PrPH��(OOH�VLJQLILH��TXH�VL�O
RQ�HIIHFWXH�VXU�OD�YDULDEOH�[�FHUWDLQHV�RSpUDWLRQV� GpWHUPLQpHV�� RQ� REWLHQGUD� XQ� QRXYHDX� QRPEUH� �RX� SRLQW�� \� TXL� VHUD� GLW�IRQFWLRQ�GH�[��&HWWH�IRLV�HQFRUH��FRPPH�GDQV�OD�GpILQLWLRQ�JpQpUDOH�GRQQpH�SOXV�KDXW��LO�HVW�TXHVWLRQ�GH�FRUUHVSRQGDQFH��PDLV�F
HVW�XQH�FRUUHVSRQGDQFH�G
XQH�WRXW�DXWUH�QDWXUH���FH�Q
HVW�SOXV�XQH�GpSHQGDQFH�DEVWUDLWH�HW�P\VWpULHXVH��F
HVW�XQH�UHODWLRQ�ELHQ�GpWHUPLQpH��UpVXOWDW� G
XQH� VpULH� G
RSpUDWLRQV� FRQQXHV�� DGGLWLRQV� HW� PXOWLSOLFDWLRQV�� 'HYRQV�QRXV��FHSHQGDQW��FRQFOXUH�GH�Oj�TXH�QRWUH�QRXYHOOH�GpILQLWLRQ�>���@�HVW�SXUHPHQW�V\QWKpWLTXH�"�2Q�SRXUUDLW��MH�FURLV��PRQWUHU�TX
LO�Q
HQ�HVW�ULHQ��1RXV�VDYRQV�TXH�O
RQ�GpGXLW�\�GH�[�DX�PR\HQ�G
DGGLWLRQV�HW�GH�PXOWLSOLFDWLRQV��HW�LO�HQ� HVW� DLQVL� SDUFH� TXH� QRXV� O
DYRQV� YRXOX�� 0DLV� FRPPHQW� FHV� RSpUDWLRQV� VRQW�HOOHV�FRPELQpHV��TXHOOH�HVW� OD� ORL�GH�OHXU�HQFKHYrWUHPHQW��TXHOV�VRQW��HQ�G
DXWUHV�WHUPHV�� OHV�
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FRHIILFLHQWV�D���D���D������FHOD��QRXV�GHYRQV�QRXV�UpVLJQHU�j�O
LJQRUHU��SXLVTXH�QRXV�YRXORQV�XQH�GpILQLWLRQ�TXL�V
DSSOLTXH�j�WRXWHV�OHV�IRQFWLRQV�DQDO\WLTXHV����1RXV�VRPPHV�V�UV�GH�SRXYRLU��GDQV�FKDTXH�FDV�SDUWLFXOLHU��HIIHFWXHU�XQH�V\QWKqVH�TXL�QRXV�GRQQHUD�OD�YDOHXU�GH� \�� 0DLV� G
R�� QRXV� YLHQW� FHWWH� FHUWLWXGH�"� 3HXW�RQ� DGPHWWUH� TX
HOOH� VRLW�� HOOH� DXVVL��G
RULJLQH�V\QWKpWLTXH�"�([DPLQRQV�G
XQ�SHX�SOXV�SUqV�OD�GpILQLWLRQ�GH�OD�VpULH�FRQYHUJHQWH��6HV�FRHIILFLHQWV�D���D���D������pWDQW�HQ�QRPEUH�LQILQL��QH�VRQW�MDPDLV�WRXV�H[SOLFLWHPHQW�GRQQpV��5HJDUGHU�OD�VpULH�FRPPH�FRQQXH��F
HVW�VLPSOHPHQW�DGPHWWUH�TX
RQ�VDXUDLW��OH�FDV�pFKpDQW��FDOFXOHU�XQ�QRPEUH�TXHOFRQTXH�GH� VHV� FRHIILFLHQWV� HQ� VH� VHUYDQW� VRLW�GHV�YDOHXUV�GHV� FRHIILFLHQWV�GpMj� FDOFXOpV�� VRLW�GHV�GRQQpHV�GX�SUREOqPH�TXH� O
RQ� UpVRXW��0DLV� LFL� UHSDUDLVVHQW�� OHV�GLIILFXOWpV� VLJQDOpHV� SOXV� KDXW��� QRXV� YR\RQV� HQ� HIIHW� TXH� GpILQLU� XQH� VpULH�� F
HVW� HQ�VRPPH�GpILQLU�XQH�FRUUHVSRQGDQFH�HQWUH�XQ�QRPEUH�HQWLHU�Q�HW�XQ�DXWUH�QRPEUH�DQ�TXL�VHUD� SDU� K\SRWKqVH� OH� FRHIILFLHQW� GH� [Q� GDQV� OD� VpULH� FRQVLGpUpH�� (W� FHWWH� QRXYHOOH�FRUUHVSRQGDQFH��QRXV�QH�SRXYRQV��j�PRLQV�GH�FRPPHWWUH�XQH�SpWLWLRQ�GH�SULQFLSH�� OD�UHSUpVHQWHU�j�VRQ�WRXU�SDU�XQ�GpYHORSSHPHQW�HQ�VpULH���QRXV�QH�VDYRQV�DEVROXPHQW�SDV�HQ� TXRL� HOOH� FRQVLVWH�� QL� V
LO� HVW� SRVVLEOH� GH� OD� FRQVLGpUHU� FRPPH� XQH� UpVXOWDQWH� GH�FRUUHVSRQGDQFHV�SOXV�VLPSOHV��(OOH�D�XQ�FDUDFWqUH�IUDQFKHPHQW�TXDOLWDWLI��4XHOOH�TXH�VRLW�GRQF�OD�GpILQLWLRQ�TXH�QRXV�DGRSWLRQV��j�TXHOTXHV�GpWRXUV�TXH�QRXV�D\RQV� UHFRXUV�� QRXV� UHWURXYRQV� WRXMRXUV�� FRPPH� XQ� pOpPHQW� HVVHQWLHO� GH� OD� IRQFWLRQ�PDWKpPDWLTXH��FHWWH�P\VWpULHXVH�QRWLRQ�GH�FRUUHVSRQGDQFH��UHEHOOH�j�OD�V\QWKqVH��&
HVW�GLUH� TXH� QRWUH� GpILQLWLRQ� GH� OD� IRQFWLRQ� QH� VDXUDLW� rWUH� UHJDUGpH�� FRPPH� XQH�FRPELQDLVRQ�GH�GpILQLWLRQV�DQWpULHXUHV���HQ�G
DXWUHV�WHUPHV��TX
HOOH�Q
HVW�SDV�FRQVWUXLWH��GX�PRLQV�DYHF�OHV�pOpPHQWV�GRQW�QRXV�GLVSRVRQV���$LQVL��QRXV�VRPPHV�FRQGXLWV�j�GRQQHU�SOXV�G
H[WHQVLRQ�HQFRUH�j�OD�FRQFOXVLRQ�GHV�SDJHV�SUpFpGHQWHV��/D�V\QWKqVH�QRXV�HVW�DSSDUXH�SOXV�KDXW�FRPPH�XQH�IRUPH�LPSRVpH�j�QRWUH�VFLHQFH�SDU�GHV�>���@�QpFHVVLWpV�SUDWLTXHV��FRPPH�OD�FRQGLWLRQ�GH�OD�UpDOLVDWLRQ�SDU�O
KRPPH� G
XQH� VFLHQFH� VXSpULHXUH� HW� REMHFWLYH�� 6L� PDLQWHQDQW� QRXV� GpWDFKRQV� QRWUH�DWWHQWLRQ� GH� O
REMHW� SRXUVXLYL� SRXU� OD� SRUWHU� WRXW� HQWLqUH� VXU� FHWWH� IRUPH� V\QWKpWLTXH��QRXV�FRQVWDWRQV�TXH�FHWWH� IRUPH�QH�SHXW�j�DXFXQ�PRPHQW�rWUH� LVROpH�GH�VRQ�REMHW��,O�Q
HVW� SDV� SRVVLEOH�� PrPH� DSUqV� FRXS�� PrPH� GDQV� XQ� WUDYDLO� G
H[SRVLWLRQ� KDELOHPHQW�WUXTXp�� GH� WUDGXLUH� O
$QDO\VH� PDWKpPDWLTXH� HQ� ODQJDJH� SXUHPHQW� IRUPHO��� FDU� RQ� VH�KHXUWHUDLW� DORUV� LQpYLWDEOHPHQW� j� GHV� QRWLRQV� LUUpGXFWLEOHV�� FRPPH� HVW� FHOOH� GH�FRUUHVSRQGDQFH��,O�VHUDLW�FHUWDLQHPHQW�LQWpUHVVDQW�GH�SRXVVHU�XQ�SHX�SOXV�j�IRQG�O
DQDO\VH�GH�FHWWH�QRWLRQ��&H�Q
HVW�SRLQW�VHXOHPHQW�GDQV�OD�GpILQLWLRQ�GH�OD�IRQFWLRQ�TXH�O
RQ�FRQVWDWHUDLW�VD�SUpVHQFH��� G
XQ� ERXW� j� O
DXWUH� GH� OD� VFLHQFH� PDWKpPDWLTXH� HOOH� VHPEOH� MRXHU� XQ� U{OH�IRQGDPHQWDO�� TXRLTXH� VRXYHQW� GLVVLPXOp�� &RUUHVSRQGDQFH�� GpSHQGDQFH� PXWXHOOH� HW�QpFHVVDLUH� GH� TXDQWLWpV� YDULDEOHV�� VLPXOWDQpLWp� GH� SURSULpWpV�� Q
HVW�FH� SDV� Oj�� HQ� HIIHW��GDQV�WRXWH�VD�JpQpUDOLWp��OH�VFKqPH�GH�OD�ORL�PDWKpPDWLTXH�"�/H�PDWKpPDWLFLHQ��D�W�RQ�GLW�VRXYHQW��pWXGLH�GHV�UHODWLRQV��2U�LO�OHV�pWXGLH�GH�GHX[�PDQLqUHV� IRUW�GLIIpUHQWHV��/RUVTX
LO� WUDLWH�XQ�SUREOqPH�GH�VFLHQFH�DSSOLTXpH�� LO�SDUW�GH�UHODWLRQV�GRQQpHV�HW�HQWLqUHPHQW�GpWHUPLQpHV�TX
LO�VH�SURSRVH�GH�VRXPHWWUH�j�XQ�WUDYDLO�GH� FRPELQDLVRQ� V\QWKpWLTXH�� 'DQV� OHV�PDWKpPDWLTXHV� SXUHV�� DX� FRQWUDLUH�� LO� VXLW� XQH�
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PDUFKH�H[DFWHPHQW�LQYHUVH��SDUFH�TX
LO�V
HIIRUFH�DORUV�GH�SUpYRLU�HW�G
HPEUDVVHU�GDQV�VHV�UpVXOWDWV�OD�PXOWLSOLFLWp�GHV�FDV�SRVVLEOHV��3DUWDQW�FHWWH�IRLV�GH�OD�QRWLRQ�OD�SOXV�JpQpUDOH�GH� UHODWLRQ�� LO� VH� SURSRVH� GH� GpWHUPLQHU� OHV� GLYHUVHV� IRUPHV� HW� UHSUpVHQWDWLRQV�SDUWLFXOLqUHV�TX
HOOH�HVW�VXVFHSWLEOH�GH�UHFHYRLU��,O�FKHUFKH�j�HQ�H[SULPHU�OH�FRQWHQX��HW�LO�HQ� WLUH� SDU� H[HPSOH� XQH� FODVVLILFDWLRQ� GHV� IRQFWLRQV�� XQH� FODVVLILFDWLRQ� GHV� pTXDWLRQV�GLIIpUHQWLHOOHV�� $LQVL� O
RQ� SRXUUDLW� SHXW�rWUH� VRXWHQLU�� VDQV� SDUDGR[H�� TXH� OHV�PDWKpPDWLTXHV�WRXW�HQWLqUHV�QH�VRQW��j�XQ�FHUWDLQ�SRLQW�GH�YXH��TXH�O
DQDO\VH�GpWDLOOpH�GH�OD�QRWLRQ�GH�FRUUHVSRQGDQFH�RX�GH�UHODWLRQ��0DLV� LO� Q
HVW� VDQV� GRXWH� SDV� QpFHVVDLUH� G
DSSURIRQGLU� LFL� FHWWH� TXHVWLRQ�� QL� GH�FKHUFKHU� j� GpFLGHU� VXU� TXRL� SRUWH� H[DFWHPHQW� O
DQDO\VH� GX� PDWKpPDWLFLHQ�� $YDQW� GH�GpWHUPLQHU�O
REMHW�GH�OD�VFLHQFH�PDWKpPDWLTXH��FRPPHQoRQV�SDU�UHFRQQDvWUH�TX
HOOH�HQ�D�XQ��&HOD�QH�YHXW�SRLQW�GLUH��MH�OH�UpSqWH��TXH�OHV�0DWKpPDWLTXHV�VRLHQW�HQ�DXFXQH�IDoRQ�VROLGDLUHV� GX� PRQGH� SK\VLTXH��� OHV� OLHQV� TXL� OHV� \� UDWWDFKDLHQW� RQW� GHSXLV� ORQJWHPSV�GLVSDUX��6L�WRXWHIRLV�OD�VFLHQFH�PDWKpPDWLTXH�>���@�PpULWH�j�FH�SRLQW�GH�YXH�OH�QRP�GH�VFLHQFH� IRUPHOOH�� HOOH� Q
HQ� SRVVqGH� SDV� PRLQV�� VL� O
RQ� SHXW� GLUH�� XQH� REMHFWLYLWp�LQWULQVqTXH��SDUFH�TX
HOOH�SDUDvW�DEVROXPHQW�LQGpSHQGDQWH�GHV�SURFpGpV�HPSOR\pV�SRXU�O
pGLILHU�� SDUFH� TX
XQ� HQWHQGHPHQW� H[FOXVLYHPHQW� GRXp� GH� IDFXOWpV� V\QWKpWLTXHV� HW�RUJDQLVDWULFHV�VHUDLW��VHPEOH�W�LO��QpFHVVDLUHPHQW�FRQGDPQp�j�O
LJQRUHU�WRXMRXUV��


