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5pVXPp

,QWURGXFWLRQ
/H� GRPDLQH� GH� O¶LPDJHULH� PpGLFDOH� DSSOLTXpH� DX[� UHFKHUFKHV� HQ� DUFKpRORJLH�� KLVWRLUH� � HW�
HQ� DQWKURSRELRORJLH� GHV� SRSXODWLRQV� GX� SDVVp� D� FRQQX� XQ� HVVRU� DX� FRXUV� GH� FHV� GHUQLqUHV�
GpFHQQLHV�� &H� SURFpGp� GH� UDGLRGLDJQRVWLF� HVW� XWLOLVp� QRWDPPHQW� HQ� ELRPpWULH� SRXU� OD�
UHFRQVWUXFWLRQ�GH�SLqFHV�IRVVLOHV���HW�VRQ�LQWpUrW�HVW�GH�SHUPHWWUH�©��GH�YLVXDOLVHU�GHV�VWUXFWXUHV�
DQDWRPLTXHV� LQWHUQHV� HW� G¶REWHQLU� GHV� PHVXUHV� IL[HV� ª� j� SDUWLU� GH� FRXSHV� QXPpULVpHV��
/¶DSSOLFDWLRQ�GH�FHWWH�QRXYHOOH�WHFKQRORJLH�GDQV�OH�GRPDLQH�GH�O¶DQDO\VH�GHV�GpS{WV�FLQpUDLUHV�
SUpVHQWH� pJDOHPHQW� GH� QRPEUHX[� DYDQWDJHV�� /¶pWXGH� GHV� UHVWHV� KXPDLQV� LQFLQpUpV� LVVXV� GHV�
JLVHPHQWV� DUFKpRORJLTXHV� V¶HVW� GpYHORSSpH� HQ� )UDQFH� VXLWH� DX[� WUDYDX[� GH� *�� *UpYLQ�� HW�
GX� VWDJH�GH� IRUPDWLRQ�©�DSSURFKH�DQWKURSRORJLTXH�GHV� VpSXOWXUHV�j� LQFLQpUDWLRQ�ª� LQLWLp�SDU�
+HQUL�'XGD\� HQ�������/HV�PXOWLSOHV� WUDYDX[�PHQpV� FHV� GHUQLqUHV� DQQpHV�PRQWUHQW� O¶LQWpUrW�
TXL� HVW� GpVRUPDLV� SRUWp� j� O¶pWXGH� GHV� WRPEHV� j� FUpPDWLRQ��� /D� PpWKRGH� G¶LQYHVWLJDWLRQ�
DSSOLTXpH�FRQVLVWH�j� IRXLOOHU� O¶DPDV�RVVHX[�VHORQ�XQ�SULQFLSH�VWUDWLJUDSKLTXH��GRQW� O¶REMHFWLI�
HVW� G¶HQUHJLVWUHU� OH�PRGH�GH� FRPEOHPHQW�GH� O¶XUQH�� OD�SRVLWLRQ� UHODWLYH�GHV� UHVWHV�RVVHX[�HW�
FHOOH�GX�PRELOLHU�DVVRFLp���(QILQ��OD�IRXLOOH�PLQXWLHXVH�GRLW�SHUPHWWUH�OD�GpWHFWLRQ�GH�PDWLqUH�
RUJDQLTXH� RX� GH� QpJDWLI� G¶REMHW� SpULVVDEOH��� &H� SURFpGp� D� GpMj� IDLW� O¶REMHW� GH� QRPEUHXVHV�
DSSOLFDWLRQV� GRQW� QRXV� QH� UDSSHOOHURQV� SDV� LFL� O¶KLVWRULTXH��� $� WUDYHUV� TXHOTXHV� H[HPSOHV��
O¶REMHFWLI�GH�FHWWH��SUpVHQWDWLRQ�HVW�GH�PRQWUHU�O¶LQWpUrW�PDLV�DXVVL�OHV�OLPLWHV�GH�FHWWH�PpWKRGH�
DSSOLTXpH�HQ�DUFKpRORJLH�SUpYHQWLYH�HW�SDU�FRQVpTXHQW�VRXPLVH�j�GHV�FRQWUDLQWHV�GH�WHPSV��

0DWpULHOV�HW�PpWKRGHV
'DQV�OHV�H[HPSOHV�SURSRVpV�QH�VRQW�FRQFHUQpV�TXH�OHV�GpS{WV�GLWV�VHFRQGDLUHV��HQ�XUQH�
8Q� H[DPHQ� WRPRGHQVLWRPpWULTXH� D� pWp� UpDOLVp� VXU� XQH� GL]DLQH� GH� GpS{WV� GH� GLIIpUHQWHV�
SpULRGHV�FKURQRORJLTXHV��DQWLTXHV��SURWRKLVWRULTXHV���0pWKRGH�GX�VFDQQ

5pVXOWDWV�HW�GLVFXVVLRQ�
/D� SUHPLqUH� LQIRUPDWLRQ� GpOLYUpH� SDU� OD� YLVXDOLVDWLRQ� QXPpULVpH� GHV� GpS{WV� FLQpUDLUHV� HVW�
O¶pWDW� GH� FRQVHUYDWLRQ� GH� O¶XUQH� �� RQ� SHXW� YRLU� OHV� GpIRUPDWLRQV� LQWHUQHV� GX� YDVH� �SUHVVLRQ�
VpGLPHQWDLUH��� OHV� IUDJPHQWDWLRQV� HW� OHV� ILVVXUDWLRQV� HW� HQ� PHVXUHU� O¶LPSDFW� VXU� O¶LQWpJULWp�
GX� GpS{W� OXL�PrPH�� /H� SURFpGp� UDGLRJUDSKLTXH� SHUPHW� G¶DSSUpKHQGHU� LPPpGLDWHPHQW� OH�
QLYHDX�GX�UHPSOLVVDJH�RVVHX[�GDQV�O¶XUQH��VRQ�DVSHFW�HQ�VXUIDFH�HW�GH�UHSpUHU��GH�PDQLqUH�WUqV�
SUpFLVH�� OHV� ELRWXUEDWLRQV� �UDFLQHV�� DFWLYLWpV� ELRORJLTXHV� GHV� ORPEULFV«��� ,O� QRXV� UHQVHLJQH�
pJDOHPHQW� VXU� FHUWDLQHV� FRPSRVDQWHV� GX� VpGLPHQW� TXL� D� FRPEOp� O¶XUQH�� GDQV� OHV� FDV� RX� FHV�
GHUQLqUHV�RQW�XQH�GHQVLWp�VXIILVDQWH�SRXU�rWUH�GLVFULPLQpHV��FRPPH�SDU�H[HPSOH�O¶LQILOWUDWLRQ�
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GH�FDLOORXWLV���
/¶REMHFWLI� GH� OD� IRXLOOH� GHV� XUQHV� HVW� GH� GpWHUPLQHU� OD� SRVLWLRQ� UHODWLYH� GHV� REMHWV� GDQV� OH�
FRQWHQDQW��HW�SDU� UDSSRUW�DX[� UHVWHV�RVVHX[� �ILJ������/¶XWLOLVDWLRQ�GHV� LPDJHV�VFDQQHU�SHUPHW�
QRQ� VHXOHPHQW� O¶LGHQWLILFDWLRQ� GHV� REMHWV�� PDLV� pJDOHPHQW� OD� SULVH� HQ� FRPSWH� LPPpGLDWH�
GHV� PHVXUHV� FRQVHUYDWRLUHV�� /D� IRXLOOH� pWDQW� SDU� HVVHQFH� GHVWUXFWULFH�� FHWWH� FRQQDLVVDQFH�
SUpDODEOH� SHUPHW� GH� SUHQGUH� GHV� SUpFDXWLRQV� DGpTXDWHV� DX� PRPHQW� GH� OD� IRXLOOH�� PDLV�
pJDOHPHQW� G¶DQWLFLSHU�� � HQ� IRQFWLRQ� GH� OD� QDWXUH� GHV� REMHWV� �YHUUH�� IHU�� DOOLDJH� FXLYUHX[«���
VXU� OH� SURWRFROH� j�PHWWUH� HQ� SODFH� SRXU� OH� SUpOqYHPHQW� HW� OD� SUpVHUYDWLRQ� GHV� DUWHIDFWV�� &H�
IXW� OH� FDV� SRXU� OH� IODFRQ� GH� YHUUH� � GRQW� O¶DEVHQFH� GH� IUDJPHQWDWLRQ� YLVLEOH� VXU� OHV� LPDJHV�
QXPpULVpHV� D� DXWRULVp� XQ� GpJDJHPHQW� UDSLGH�� VDQV� DXFXQH� LQFLGHQFH� VXU� O¶LQWpJULWp� GH� OD�
SLqFH��/D�PpWKRGH� D� pJDOHPHQW� pWp� DSSOLTXpH� SRXU� WURLV� XUQHV� SURYHQDQW� G¶XQ� VLWH� GH� O¶kJH�
GX� )HU� HQ� %UHWDJQH��� (OOHV� RQW� OLYUp� FKDFXQH� GX� PRELOLHU� PpWDOOLTXH� WUqV� IUDJLOLVp�� HW� QRQ�
LGHQWLILDEOH�HQ�O¶pWDW��HQ�UDLVRQ�GH�OD�SUpVHQFH�G¶XQH�JDQJXH�GH�FRUURVLRQ��ILJ������/H�SURFpGp�
SHUPHW�GH�YLVXDOLVHU�O¶DPDV�RVVHX[�GDQV�VRQ�LQWpJUDOLWp��SDU�FRQVpTXHQW��LO��PHVXUH�pJDOHPHQW�
OHV� ODFXQHV�� /¶DEVHQFH� G¶RVVHPHQWV� SHXW� WpPRLJQHU� GH� OD� SUpVHQFH� G¶REMHWV� SpULVVDEOHV���
/¶DSSRUW�GH�O¶LPDJHULH�GDQV�FH�GRPDLQH�HVW�G¶XQ�JUDQG�VHFRXUV�FDU�HOOH�FRQWULEXH�j�LGHQWLILHU�
XQ�FRQWHQDQW�RUJDQLTXH�GDQV�FHV�WURLV�GLPHQVLRQV��ILJ������&HUWHV�OD�IRXLOOH�PLQXWLHXVH�DPqQH�
pJDOHPHQW�j�FHWWH�REVHUYDWLRQ��PDLV�HOOH�GHPDQGH�EHDXFRXS�GH�WHPSV�HW�GH�QRPEUHX[�FOLFKpV�
SKRWRJUDSKLTXHV�SRXU�OD�UpDOLVDWLRQ�G¶XQH�UHVWLWXWLRQ�JUDSKLTXH�
,O� RIIUH� GHV� LQIRUPDWLRQV� UDSLGHV� VXU� OH� GHJUp� GH� IUDJPHQWDWLRQ� GHV� RVVHPHQWV�� OHXU� pWDW� GH�
FRQVHUYDWLRQ�� OHXU� PRUSKRORJLH���� &HSHQGDQW� XQ� H[DPHQ� RVWpRORJLTXH� GpWDLOOp� HVW� UHTXLV��
PDOJUp�WRXW��SRXU�FRQILUPHU�OHV�GRQQpHV�ELRORJLTXHV����8QH�DQDO\VH�FRQMRLQWH�GHV�GRFXPHQWV�
QXPpULTXHV�HW�DUFKpRORJLTXHV��IRXLOOH�PLQXWLHXVH��HVW�QpFHVVDLUH�SRXU�O¶LGHQWLILFDWLRQ�GHV�RV��
&HV�LQIRUPDWLRQV�QH�VRQW�RSWLPDOHV�TXH�VL�OH�GpS{W�HVW�SUpVHUYp�GDQV�VD�WRWDOLWp��VDQV�DYRLU�pWp�
DIIHFWp�SDU�XQ� WDVVHPHQW�GX�j� O¶LQILOWUDWLRQ�GH� VpGLPHQW����2U�FH�FDV�GH� ILJXUH�HVW� UDUH���� OHV�
XUQHV�pWDQW�OH�SOXV�VRXYHQW�LQFRPSOqWHV��
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/¶DSSOLFDWLRQ� GH� O¶LPDJHULH� PpGLFDOH� FRQWULEXH� j� XQH� DQDO\VH� HW� XQH� FRPSUpKHQVLRQ� GHV�
GpS{WV� FLQpUDLUHV� HQ� XUQH� WUqV� UDSLGH�� (OOH� DSSRUWH� pJDOHPHQW� � GHV� LQIRUPDWLRQV� VXU� OH�
FRQWHQDQW�OXL�PrPH����3DU�VRQ�FDUDFWqUH�QRQ�LQYDVLI��FHW�H[DPHQ�SUpDODEOH�SHUPHW�G¶RULHQWHU�
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OHV�UHVWHV�GX�GpIXQW��(Q�UHYDQFKH��ELHQ�TX¶HOOH�FRQWULEXH�j��O¶DQDO\VH�ELRORJLTXH�GHV�RV��HOOH�QH�
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G¶XQ� GpS{W� FLQpUDLUH� GH� O¶pSRTXH� DQWLTXH����8Q� EDOVDPDLUH�� j� GURLWH�� j� VD� JDXFKH� XQH� SLQFH�
HQ�PpWDO��EODQF���HQ�JULV�FODLU�OHV�RVVHPHQWV�EU�OpV��HW�OD�ILROH�XQH�IRLV�SUpOHYpH�#�6�$�5�/��
,PDJH�HW���+��3DLWLHU���,QUDS��
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,OOH�HW�9LODLQH��'RPDLQH�GH� OD�%L]DLH��5DSSRUW� ILQDO�G¶RSpUDWLRQ�� ,15$3�&HVVRQ�6pYLJQp����
YROXPH��6HUYLFH�5pJLRQDO�G¶$UFKpRORJLH�GH�%UHWDJQH��5HQQHV�

%UDJD� -�� +XEOLQ� -�-�� ����� �� ,PDJHULH� DQDWRPLTXH� HW� IRQFWLRQQHOOH� HQ� DQWKURSRELRORJLH�� ,Q�
2EMHWV� HW�PpWKRGHV� HQ� SDOpRDQWKURSRORJLH��'LU��9DQGHUPHHUVFK�%���'XWRXU�2���+XEOLQ� -�� -��
FRPLWp�GHV�WUDYDX[�KLVWRULTXHV�HW�VFLHQWLILTXHV�����S���������

'HSLHUUH�������

'XGD\� +��� 'HSLHUUH� *��� -DQLQ� 7�� ����� �� 9DOLGDWLRQ� GHV� SDUDPqWUHV� GH� TXDQWLILFDWLRQ��
SURWRFROHV� HW� VWUDWpJLHV� GDQV� O¶pWXGH� DQWKURSRORJLTXH� GHV� VpSXOWXUHV� VHFRQGDLUHV� j�
LQFLQpUDWLRQ�� /¶H[HPSOH� GHV� QpFURSROHV� SURWRKLVWRULTXHV� GX� 0LGL� GH� OD� )UDQFH�� ,Q��
$UFKpRORJLH� GH� OD�0RUW�� DUFKpRORJLH� GH� OD� WRPEH� DX� SUHPLHU� ÆJH� GX� )HU�� $FWHV� GX� ;;,H�
&ROORTXH� ,QWHUQDWLRQDO� GH� O¶$VVRFLDWLRQ� )UDQoDLVH� SRXU� O¶pWXGH� GH� O¶ÆJH� GX� )HU�� &RQTXHV�
0RQWUR]LHU������PDL�������0RQRJUDSKLHV�G¶$UFKpRORJLH�0pGLWHUUDQpHQQHV����S������

*UpYLQ�*�������±�/D�IRXLOOH�HQ�ODERUDWRLUH�GHV�VpSXOWXUHV�j�LQFLQpUDWLRQ��LQ���&UXEp]\�(��
'XGD\� +��� 6HOOLHU� 3��� 7LOOLHU� $��0�� ±� $QWKURSRORJLH� HW� DUFKpRORJLH� �� GLDORJXH� VXU� OHV�
HQVHPEOHV� IXQpUDLUHV�� Q�� V��� %XOOHWLQV� HW�0pPRLUHV� GH� OD� 6RFLpWp� G¶$QWKURSRORJLH� GH� 3DULV��
Q�V��������������S��������
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FUHPDWHG�ERQH�YROXPH�PHDVXUHG�PDQXDOO\�DQG�DVVHVVHG�E\�&RPSXWHG�7RPRJUDSK\��-RXUQDO�
RI�$UFKDHRORJLFDO�6FLHQFH��9RO������������S������������
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