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������,QWURGXFFLy�D�OD�FODVVLILFDFLy�QXPqULFD���
��������6LQWD[RQRPLD�QXPqULFD�

/D�VLQWD[RQRPLD�QXPqULFD��QXPHULFDO�V\QWD[RQRP\��IRX�GHILQLGD�HO������SHU�YDQ�GHU�0DDUHO��
FRP� µWKH� SK\WRVRFLRORJLFDO� GLVFLSOLQH� HPSOR\HG� WR� HVWDEOLVK� D� V\QWD[RQRPLFDO� V\VWHP� RI� SODQW�
FRPPXQLWLHV� ZLWK� WKH� KHOS� RI� QXPHULFDO� PHWKRGV¶� �0XFLQD� 	� YDQ� GHU� 0DDUHO� ������� /D�
VLQWD[RQRPLD�QXPqULFD�V¶LQFORX�GLQV�GHO�TXH�SRGHP�DQRPHQDU� ³HFRORJLD�QXPqULFD´��(Q�DTXHVW�
FDStWRO� DERUGDUHP�XQ� VXEFRQMXQW� GHOV�PqWRGHV�PXOWLYDULDQWV� TXH� V¶DSOLTXHQ� D� OD� VLQWD[RQRPLD�
QXPqULFD�� 8WLOLW]DUHP� ~QLFDPHQW� DTXHOOHV� WqFQLTXHV� UHODFLRQDGHV� DPE� OD� FODVVLILFDFLy� GH� OHV�
FRPXQLWDWV�GH�YHJHWDOV��3HU�D�WHQLU�XQD�YLVLy�PpV�jPSOLD�GHO�WHPD��HO�OHFWRU�HV�SRW�DGUHoDU�D�OHV�
QRPEURVHV� UHYLVLRQV� GHO� WHPD� H[LVWHQWV� D� OD� OLWHUDWXUD� FLHQWtILFD� �SHU� H[HPSOH�� -DPHV� 	�
0F&XOORFK�������)HROL�	�2UOyFL�������(VFXGHUR�HW�DO���������'¶DOWUD�EDQGD��H[LVWHL[HQ�PDQXDOV�
G¶~V�HVWqV�VREUH�PqWRGHV�PXOWLYDULDQWV�DSOLFDWV�D�O¶HFRORJLD�FRP��SHU�H[HPSOH��:KLWWDNHU���������
/HJHQGUH� 	� /HJHQGUH� ������� R� 0F&XQH� 	� *UDFH� �������� +DQ� DYDOXDW� O¶LPSDFWH� G¶DTXHVWHV�
WqFQLTXHV�HQ� OD�FODVVLILFDFLy�GH�FRPXQLWDWV�GH�YHJHWDOV�*RRGDOO� ��������.HQW�	�%DOODUG� ��������
0XFLQD�	�YDQ�GHU�0DDUHO��������L��PpV�UHFHQWPHQW��0XFLQD����������

��������&ODVVLILFDFLy��$QjOLVL�GLVFULPLQDQW�L�DQjOLVL�GH�FO~VWHUV��FOXVWHULQJ��
/D�QHFHVVLWDW�G¶HVWDEOLU�JUXSV�HQ�XQ�FRQMXQW�G¶HOHPHQWV�pV�PRWLYDGD�SHU� OD�FUHHQoD�D�SULRUL�

GH�TXH�OD�YDULDELOLWDW�REVHUYDGD�HQ�OHV�GDGHV�SHUPHW�GLYLGLU�HOV�HOHPHQWV�HQ�FDWHJRULHV�TXH�VLJXLQ�
~WLOV� SHU� D� VLPSOLILFDU� HO� VHX� HVWXGL� XOWHULRU�� 7DQPDWHL[�� OD�PDQHUD� G¶DERUGDU� HO� SUREOHPD�GH� OD�
FODVVLILFDFLy� D� QLYHOO�PDWHPjWLF� pV� GLIHUHQW�� VHJRQV� HO� JUDX� GH� FRQHL[HPHQW� GH� TXH� SDUWLP�� 6L�
GLVSRVHP�G¶XQHV�GDGHV�FODVVLILFDGHV�D�SULRUL�TXH�HQV�SHUPHWLQ�HQWUHQDU�QRV�HQ�OD�LGHQWLILFDFLy�GH�
JUXSV��HO�SUREOHPD�HVGHYp�PDWqULD�GH�O¶DQjOLVL�GLVFULPLQDQW��GLVFULPLQDQW�DQDO\VLV���(OV�PqWRGHV�
G¶DQjOLVL�GLVFULPLQDQW� WUDFWHQ�GH�FRQVWUXLU��D�SDUWLU�GH� OHV�GDGHV�FODVVLILFDGHV�D�SULRUL��XQD�R�XQ�
FRQMXQW� GH� UHJOHV� R� FULWHULV� QXPqULFV� GH� FODVVLILFDFLy�� $TXHVWHV� UHJOHV� VyQ� SRVWHULRUPHQW�
DSOLFDGHV� D� QRYHV� REVHUYDFLRQV� GH� FODVVLILFDFLy� GHVFRQHJXGD�� /D� TXDOLWDW� GH� OHV� UHJOHV�
FRQVWUXwGHV� GHSHQGUj� GH� OD� TXDQWLWDW� L� TXDOLWDW� GH� OD� LQIRUPDFLy� TXH� WLQJXHP�D�SULRUL� VREUH�HOV�
JUXSV��/D�PLOORU�VLWXDFLy�HV�GyQD�TXDQ�QR�WDQ�VROV�FRQHL[HP�OD�FODVVLILFDFLy�VLQy�WDPEp�OD�IXQFLy�
GH�GLVWULEXFLy�PXOWLYDULDQW�GH�OHV�YDULDEOHV�HQ�FDGD�XQ�GHOV�JUXSV�L�HOV�SDUjPHWUHV�GH�OD�PDWHL[D��
(Q� DTXHVW� FDV� LGHDO� KRP� SRGULD� DSOLFDU� OD� UHJOD� zSWLPD� R� GH� %D\HV� SHU� D� FODVVLILFDU� QRXV�
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HOHPHQWV��6L�FRQHL[HP�HO�WLSXV�GLVWULEXFLy�WHzULFD�GH�OHV�YDULDEOHV�SHUz�QR�HOV�VHXV�SDUjPHWUHV��
SRGHP� LQWHQWDU� HVWLPDU�ORV� D� WUDYpV� G¶HVWDGtVWLFV� PRVWUDOV�� 1R� REVWDQW�� pV� IRUoD� IUHT�HQW�
GHVFRQqL[HU�WDPEp�OD�GLVWULEXFLy�WHzULFD�GH�OHV�GDGHV��$OJXQV�PDQXDOV�GH�UHIHUqQFLD�HQIRFDWV�D�
O¶~V�GH�O¶DQjOLVL�GLVFULPLQDQW�VyQ�0F/DFKODQ���������0DUGLD�HW�DO����������+XEHUW\��������R�'XGD�
HW�DO����������

6L� OD� FODVVLILFDFLy� GH� OHV� GDGHV� pV� WDPEp� GHVFRQHJXGD�� KRP� V¶DOOXQ\D� GH� OHV� WqFQLTXHV�
UHODFLRQDGHV�DPE�O¶DQjOLVL�GLVFULPLQDQW�SHU�DFRVWDU�VH�DO�FDPS�G¶HVWXGL�GH�O¶DQjOLVL�GH�FO~VWHUV�R�
DQjOLVL�GH�FRQJORPHUDWV��FOXVWHU�DQDO\VLV���/¶DQjOLVL�GH�FO~VWHUV�pV�O¶HVWXGL�IRUPDO�GHOV�DOJRULVPHV�L�
PqWRGHV�SHU�DJUXSDU� L�FODVVLILFDU�REMHFWHV��$QRPHQDUHP�PqWRGHV�GH�FOXVWHULQJ�HOV�PqWRGHV�GH�
FODVVLILFDFLy�GH�O¶DQjOLVL�GH�FO~VWHUV��SHU�WDO�GH�GLIHUHQFLDU�ORV�GHOV�PqWRGHV�G¶DQjOLVL�GLVFULPLQDQW�
TXH� WDPEp�VyQ�PqWRGHV�GH�FODVVLILFDFLy��$� OD� OLWHUDWXUD�HVSHFLDOLW]DGD�VREUH� UHFRQHL[HPHQW�GH�
SDWURQV�L�LQWHOÂOLJqQFLD�DUWLILFLDO��O¶DQjOLVL�GH�FO~VWHUV�V¶DQRPHQD�WDPEp�DSUHQHQWDWJH�QR�VXSHUYLVDW�
�XQVXSHUYLVHG� OHDUQLQJ��� /¶REMHFWLX� GHOV� DOJRULVPHV� GH� FOXVWHULQJ� pV�� SUHFLVDPHQW�� GHWHUPLQDU�
O¶HVWUXFWXUD� GH� JUXSV� GH� OHV� GDGHV� TXDQ� DTXHVWD� pV� GHVFRQHJXGD�� (Q� FRPSDUDFLy� D� O¶DQjOLVL�
GLVFULPLQDQW�� OD� PDQFD� GH� FRQHL[HPHQW� SUHYL� ID� TXH� HOV� PqWRGHV� GH� FOXVWHULQJ� VLJXLQ� IRUoD�
KHXUtVWLFV� HQ� OD� VHYD� DSUR[LPDFLy� D� OD� FODVVLILFDFLy� L� QR� SHUPHWLQ� FRQWULEXLU� PDVVD� D� WHVWDU�
KLSzWHVLV��+DUWLJDQ� ������� UHPDUFDYD�� HQ� UHIHUqQFLD�D� OHV� WqFQLTXHV�G¶DQjOLVL� GH� FO~VWHUV�� µWKH\�
DUH�QRW�\HW�DQ�DFFHSWHG� LQKDELWDQW�RI� WKH�VWDWLVWLFDO�ZRUOG¶��0DQXDOV�GH�UHIHUqQFLD�HVSHFLDOLW]DWV�
HQ� FOXVWHU� DQDO\VLV� VyQ�� HQWUH� G¶DOWUHV��+DUWLJDQ� �������� -DLQ�	�'XEHV� �������� (YHULWW� ������� R�
*RUGRQ� �������� /HV� jUHHV� GH� FRQHL[HPHQW� RQ� V¶DSOLFD� O¶DQjOLVL� GH� FO~VWHUV� VyQ�PROW� YDULDGHV��
SVLFRORJLD�� HFRORJLD�� UHFRQHL[HPHQW� G¶LPDWJHV�� PDUNHWLQJ���� 3HU� DTXHVW� PRWLX�� OD� ELEOLRJUDILD�
UHIHUHQW�D� OD�PHWRGRORJLD�GH�FOXVWHU�DQDO\VLV�HV� WURED�QR�QRPpV�HQ�UHYLVWHV�GH�FDLUH�HVWDGtVWLF�
VLQy�TXH�DSDUHL[�UHSDUWLGD�HQ�FDPSV�PROW�GLVSDUV��

(Q� HO� FDV� GH� OHV� QRVWUHV� GDGHV� GH� YHJHWDFLy� �HOV� VLQWj[RQV� GH� EDVH� GH� %URPHWDOLD� L�
4XHUFHWHD��� OD� LQIRUPDFLy� GH� TXH� GLVSRVHP� D� SULRUL� pV� EDVWDQW� SREUH� GHV� GHO� SXQW� GH� YLVWD�
HVWDGtVWLF�� /D� IXQFLy� GH� GLVWULEXFLy� WHzULFD� GH� OHV� YDULDEOHV� �HOV� Wj[RQV�� HQ� HOV� QRVWUHV� JUXSV�
�VLQWj[RQV��HQV�pV�GHVFRQHJXGD��6RUWRVDPHQW��GLVSRVHP�G¶XQD�FODVVLILFDFLy�GH�SDUWLGD�� OD�TXH�
HQV� SURSRUFLRQD� OD� ILWRVRFLRORJLD� WUDGLFLRQDO�� 7DQPDWHL[�� OD� FRQILDQoD� HQ� DTXHVWD� FODVVLILFDFLy�
LQLFLDO� QR� pV� GHO� WRW� SOHQD�� QR� WRWV� HOV� JUXSV� HVWDEOHUWV� SHU� OD� PHWRGRORJLD� WUDGLFLRQDO� VyQ�
LJXDOPHQW�YjOLGV�SHU�OHV�GLYHUVHV�HVFROHV�GH�ILWRVRFLzOHJV��$�PpV��FDO�GLIHUHQFLDU�O¶DFFHSWDFLy�GH�
OD�YDOLGHVD�G¶XQ�VLQWj[RQ�SHU�SDUW�G¶XQ�R�PpV�H[SHUWV�GH�YHJHWDFLy�GH�OD�YDOLGHVD�GHV�GHO�SXQW�GH�
YLVWD�QXPqULF��YHXUH�FDStWRO�������3HU�DTXHVWV�PRWLXV��WRW�L�SRGHQW�HQFDUDU�HO�SUHVHQW�WUHEDOO�YHUV�
O¶DQjOLVL� GLVFULPLQDQW�� QR� SUHVVXSRVDUHP�TXH�HOV� LQYHQWDULV� GH�%URPHWDOLD� L�4XHUFHWHD� MD� HVWDQ�
FRUUHFWDPHQW�FODVVLILFDWV�VLQy�TXH�SUHQGUHP�XQD�DFWLWXG�PpV�FDXWHORVD�L�PLUDUHP�G¶H[SORUDU�OHV�
GDGHV�DPE�PqWRGHV�SURSLV�GH�O¶DQjOLVL�GH�FO~VWHUV��&DOGUj�GLVFXWLU�D�SRVWHULRUL�VL�HOV�JUXSV�WUREDWV�
VyQ�YjOLGV�ILWRVRFLROzJLFDPHQW�L�FRPSURYDU�VL�FRLQFLGHL[HQ�DPE�HOV�UHVXOWDWV�SURSRUFLRQDWV�SHU�OD�
FODVVLILFDFLy�VLQWD[RQzPLFD�WUDGLFLRQDO��
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��������'HILQLFLy�GH�FO~VWHU�L�PRGHOV�GH�FODVVLILFDFLy�
8Q�GHOV�SUREOHPHV�IRQDPHQWDOV�GH� O¶DQjOLVL�GH�FO~VWHUV�pV� OD�PDQFD�G¶XQD�GHILQLFLy�SUHFLVD�

GHO�FRQFHSWH�GH�FO~VWHU��$TXHVWD�PDQFDQoD�KD�SRUWDW�DO�GHVHQYROXSDPHQW�G¶XQ�JUDQ�QRPEUH�GH�
PqWRGHV� GH� FOXVWHULQJ�� EDVDWV� HQ� FRQFHSWHV� GH� FO~VWHU� GLIHUHQWV� �GH� YHJDGHV� DG� KRF�� L� XQ�
QRPEUH�G¶DOJRULVPHV�HQFDUD�PpV�JUDQ���

/¶DQjOLVL� GH� FO~VWHUV� HV� EDVD� VRYLQW� HQ� OHV� UHODFLRQV� HQWUH� HOV� LQGLYLGXV� �REMHFWHV�� D�
FODVVLILFDU��eV�IUHT�HQW�TXH�OD�GLVWjQFLD�JHRPqWULFD�HQWUH�LQGLYLGXV�HQ�XQ�HVSDL�PXOWLYDULDQW�MXJXL�
XQ�SDSHU�HVVHQFLDO�HQ�PROWV�PqWRGHV�GH�FOXVWHULQJ��+L�KD��D�SDUWLU�G¶DTXt��GRV�FULWHULV�JHRPqWULFV�
HQ� OD� GHILQLFLy� GH� FO~VWHU� TXH� SHUPHWHQ� YHXUH� OD� WUDQVFHQGqQFLD� GH� OD� GHILQLFLy�� ��� 6L� KRP�
FRQVLGHUD�TXH�XQ�FO~VWHU�pV�XQD�UHJLy�GH�SXQWV�LQWHUFRQQHFWDWV��OD�IRUPD�GHO�FRQMXQW�UHVXOWDQW�SRW�
VHU�PROW�YDULDEOH��(QV�WUREDUHP�GDYDQW�G¶XQ�FRQMXQW�GH�SXQWV�TXH�GHVFULXUj�XQ�SDWUy�����6L�KRP�
FRQVLGHUD�XQ�FO~VWHU�FRP�D�XQD�SREODFLRQV�HVWDGtVWLFD�DPE�YHFWRU�GH�FDUDFWHUtVWLTXHV�PLWMDQHV�L�
XQD�FHUWD�YDULDELOLWDW�� OD� IRUPD�GHOV�FO~VWHUV�SRW�VHU�KLSHUHVIqULFD�R�KLSHUHOÂOLSVRLGDO��SHUz�DOWUHV�
IRUPHV� WHQHQ�PHQ\V�VHQWLW��$�PpV��HQ�DTXHVW�FDV�QR� WRWV�HOV�SXQWV�KDQ�G¶HVWDU� ³FRQQHFWDWV´�D�
O¶HVWUXFWXUD�� $� OD� ILJXUD� ������ KHP� UHSURGXwW�� D� SDUWLU� GH� -DLQ� 	� 'XEHV� �������� H[HPSOHV� GH�
SDWURQV�HVSDFLDOV��DOJXQV�GHOV�TXDOV�DGPHWHQ�WDPEp�OD�FRQVLGHUDFLy�GH�FO~VWHUV�VHJRQV�HO�FULWHUL�
�����/¶H[HPSOH�PpV�FODU�GH�OD�GLIHUHQFLD�HQWUH�HOV�GRV�FULWHULV�H[SRVDWV�UDX�HQ�HO�FDV�$��+RP�SRW�
FRQVLGHUDU�HO�FHUFOH�H[WHULRU�FRP�D�XQ�SDWUy������SHUz�QR�XQ�FO~VWHU�VHJRQV�HO�FULWHUL������

eV�LPSRUWDQW�HVPHQWDU�TXH�H[LVWHL[HQ�PROWV�PqWRGHV�GH�FODVVLILFDFLy�TXH�QR�HV�EDVHQ�HQ�OHV�
UHODFLRQV� HVSDFLDOV� HQWUH� LQGLYLGXV�� VLQy� TXH� XWLOLW]HQ� DOWUHV� FULWHULV� G¶DJUXSDPHQW� �YHJHX�� SHU�
H[HPSOH��HOV�PqWRGHV�GH�O¶DSDUWDW����������
�

$� %�

&� '
�

)LJXUD� ������� ([HPSOHV� GH� SDWURQV� HVSDFLDOV�
�H[WUHW� GH� -DLQ�	�'XEHV�� ������� (OV� �� JUXSV�
SULQFLSDOV� HV� SRGHQ� VXEGLYLGLU� HQ� VXEJUXSV��
$OJXQV� G¶HOOV� VyQ� VHQ]LOOV� GH� HVWDEOLU�
QXPqULFDPHQW��&�R�'��PHQWUH�TXH�HQ�G¶DOWUHV�
OD� PDMRULD� G¶DOJRULVPHV� VyQ� WRWDOPHQW�
LQHILFDoRV��$�R�%���

�
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4XLQD� GHILQLFLy� GH� FO~VWHU� V¶DGDSWHQ� PLOORU� D� OHV� XQLWDWV� GH� YHJHWDFLy� DEVWUDFWHV� GH� OD�
ILWRVRFLRORJLD"�(OV�ILWRVRFLzOHJV�VHPEOHQ�QR�HVWDU�WRWDOPHQW�G¶DFRUG�HQWUH�HOOV�VREUH�OD�QDWXUDOHVD�
GHOV� WLSXV� GH� YHJHWDFLy� TXH� FHUTXHQ�� %UXHOKHLGH� 	� )OLQWURS� ������� RSLQHQ� TXH� QR� KL� KD� XQD�
GHILQLFLy� FRQVLVWHQW�� UHFRQHJXGD� JHQHUDOPHQW�� GHO� WHUPH� ³WLSXV� GH� YHJHWDFLy´�� (OV� ILWRVRFLzOHJV�
VyQ� QRWDEOHPHQW� UHWLFHQWV� D� GRQDU� XQD� GHILQLFLy� IRUPDO�� FRQILDQW� HQ� O¶DSUHQHQWDWJH� GH� OD�
PDQLSXODFLy�GH�WDXOHV�G¶LQYHQWDULV��/D�UHRUJDQLW]DFLy�PDQXDO�GH�WDXOHV�KD�HVWDW� IRUoD�PLWLILFDGD�
FRP�D�PqWRGH�HILFLHQW�SHU�D�GHWHUPLQDU�JUXSV�G¶LQYHQWDULV��0XFLQD��������eV��SHU�WDQW��IUHT�HQW�OD�
SURPRFLy�L�~V�GH�PqWRGHV�QXPqULFV�TXH�VLPSOHPHQW�DXWRPDWLW]LQ�HO�SURFpV�G¶RUGHQDFLy�GH�ILOHV�L�
FROXPQHV��1RWHX�TXH�DTXHVWV�PqWRGHV�QR�HVWDQ�EDVDWV�HQ�FRQFHSWHV�GH�FO~VWHU�JHRPqWULFV���

(Q�XQ�jPELW�PpV�QXPqULF�G¶HVWXGL�GH� OD� YHJHWDFLy��*DXFK�	�:KLWWDNHU� �������SURSRVDUHQ�
TXH� OHV� GDGHV� SHU� HOOHV� PDWHL[HV� KDYLHQ� GH� VXJJHULU� FDWHJRULHV� ³QDWXUDOV´�� (OV� SXQWV� GH�
PRVWUDWJH� HQ� O¶HVSDL� GHOV� DWULEXWV� �Wj[RQV� HQ� HO� FDV� GH� FRPXQLWDWV�� SRGHQ� VHU� DJUXSDWV� GH�
PDQHUD� µQDWXUDO¶�� WHQLQW� HOV� HOHPHQWV� G¶XQ�PDWHL[� JUXSV� GLVVLPLODULWDWV� SHWLWHV�HQWUH�HOOV� L� JUDQV�
DPE�HOV�HOHPHQWV�G¶DOWUHV�JUXSV��1RPpV�DL[t�HOV�JUXSV�DSDUHL[HQ�³QDWXUDOV´�D� OHV�GDGHV��6L� OHV�
PRVWUHV� G¶XQ�PDWHL[� JUXS� HVWDQ� UHODWLYDPHQW�PROW� VHSDUDGHV�� pV� O¶DOJRULVPH� GH� FOXVWHULQJ� TXH�
DUELWUjULDPHQW� LPSRVD� OD� VHYD� HVWUXFWXUD�� (OV� OtPLWV� GHOV� JUXSV� QR� VyQ� OODYRUV� GHIHQVDEOHV� QL�
LPSRUWDQWV�� (O� PDWHL[� QRPEUH� GH� JUXSV� GHVLWMDW� SRW� DFFHSWDU� XQ� JUDX� GH� YDULDFLy�� (Q� DTXHVW�
GDUUHU�FDV��HOV�JUXSV�QR�VyQ�µQDWXUDOV¶��SHU�UHIHUqQFLD�D�O¶HVSDL�GH�GDGHV��VLQy�DUELWUDULV��*DXFK�	�
:KLWWDNHU� ������� $TXHVWD� GHILQLFLy� GH� FO~VWHU� Vt� pV� JHRPqWULFD�� /D� FHUFD� GH� ³QDWXUDOLWDW´� GHOV�
FO~VWHUV� SRW� FRQGXLU�QRV� D� GHVFDUWDU� HO� FRQFHSWH� GH� FO~VWHU� FRP�D� SDWUy� GH� SXQWV� FRQQHFWDWV��
SHUz�FRQVWLWXHL[�XQD�GHILQLFLy�HQFDUD�IRUoD�LPSUHFLVD��2Q�*DXFK�	�:KLWWDNHU�HQFHUWHQ�SOHQDPHQW�
pV� HQ� TXH� PROWHV� YHJDGHV� HQ� O¶DQjOLVL� GH� FRPXQLWDWV� YHJHWDOV� EXVTXHP� JUXSV� QDWXUDOV� SHUz�
DFDEHP�GHWHUPLQDQW�JUXSV�DUELWUDULV��3HU�D�'DOH��������KL�KD�GRV�SUREOHPHV�EjVLFV�����/D�PRVWUD�
UHIOHFWHL[�DGHTXDGDPHQW�O¶HVWUXFWXUD�GH�OD�SREODFLy"����4XLQD�pV�OD�QDWXUDOHVD�GHOV�FO~VWHUV�TXH�
EXVTXHP"�6HJRQV�DTXHVW�DXWRU�� OD�GHILQLFLy�GH�WLSXV�GH�YHJHWDFLy�pV�SUDJPjWLFD��UHIOHFWLQW�XQD�
DSUHFLDFLy�GH�OD�YDULDFLy�LQWHUQD�H[KLELGD�SHOV�FO~VWHUV�SURSRVDWV��QDVFXGD�G¶XQ�FRQHL[HPHQW�GH�
OD�YHJHWDFLy�UHDO�REVHUYDGD���

(Q� O¶HVWDGL� GH� WUDGXLU� XQ� FULWHUL� GH� FO~VWHU� HQ� XQ�PqWRGH� GH� FOXVWHULQJ� KL� KD� XQ� DOWUH� SXQW�
LPSRUWDQW�D�GHFLGLU��4XLQ�PRGHO�GH�FODVVLILFDFLy�pV�PLOORU�SHU�D� OHV�QRVWUHV�GDGHV"� �(QWHQGUHP�
FRP�D�PRGHO�GH�FODVVLILFDFLy�HO�WLSXV�G¶HVWUXFWXUD�TXH�UHSUHVHQWDUj�IRUPDOPHQW�HO�UHVXOWDW�GH�OD�
FODVVLILFDFLy��(Q�HOV�SURSHUV�DSDUWDWV�GHVFULXUHP�WUHV�PRGHOV�GLIHUHQWV��OHV�MHUDUTXLHV����������OHV�
SDUWLFLRQV� �������� L� HOV� EORFV� G¶HVSqFLHV�LQYHQWDULV� ��������� L� SUHVHQWDUHP� DOJXQV� PqWRGHV� GH�
FOXVWHULQJ� EDVDWV� HQ� DTXHVWV� WUHV� PRGHOV�� (Q� DTXHVW� FDStWRO� SUHWHQHP� FRPSDUDU� PRGHOV� L�R�
PqWRGHV� FRQFUHWV� GH� FODVVLILFDFLy� GH� OD� YHJHWDFLy�� 5HVHUYDUHP� O¶HVWXGL� G¶XQ� TXDUW� PRGHO� GH�
FODVVLILFDFLy�SHU�DO�FDStWRO������
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������0RGHO�GH�FODVVLILFDFLy�MHUjUTXLF�
��������'HILQLFLy�GHO�PRGHO�MHUjUTXLF�

(Q� XQ�PRGHO� GH� FODVVLILFDFLy� MHUjUTXLF� OD� SHUWLQHQoD� D� XQ� JUXS� R� FO~VWHU� G¶XQ� QLYHOO� GH� OD�
MHUDUTXLD�FRQGLFLRQD� OD�SHUWLQHQoD�D�JUXSV�GH�QLYHOOV�VXSHULRUV��/¶HVWUXFWXUD� MHUjUTXLFD�UHVXOWDQW�
DSRUWD�XQ�FRQHL[HPHQW�GH� OHV�GDGHV�D�GLYHUVRV�QLYHOOV��SHUz�HQ�GHWULPHQW�GH� OD� IOH[LELOLWDW��8QD�
ERQD�LQWURGXFFLy�D�DTXHVW�PRGHO�GH�FODVVLILFDFLy�HV�SRW�WUREDU�D�*RUGRQ����������

$SOLFDW�D� OD�ILWRVRFLRORJLD��HO�PRGHO� MHUjUTXLF�SUHVHQWD�SUREOHPHV�WHzULFV��'DOH�������0LUNLQ�
�������(Q�HIHFWH��WDO�L�FRP�LQGLFD�0XFLQD���������QRPpV�VL�DVVXPLP�TXH�HO�SURFpV�TXH�JHQHUD�OD�
YDULDELOLWDW� GH� OHV� GDGHV� Wp� XQD� FRPSRQHQW� MHUjUTXLFD� �FRP� HV� FRPSOHL[�� D� JUDQV� WUHWV�� HQ� OD�
WD[RQRPLD��DTXHVW�PRGHO�HV�SRW�MXVWLILFDU�FRP�D�³QDWXUDO´��-D�KHP�FRPHQWDW��D�OD�LQWURGXFFLy�GH�OD�
PHPzULD��FDStWRO������DOJXQV�SUREOHPHV�G¶DSOLFDU�D�OHV�UHODFLRQV�HQWUH�FRPXQLWDWV�XQD�HVWUXFWXUD�
MHUjUTXLFD�� 7DQPDWHL[�� KRP� KD� G¶DGPHWUH� TXH� OD� PDWHL[D� VLQWD[RQRPLD� QR� GHL[D� GH� WHQLU� XQ�
FDUjFWHU�FRQYHQFLRQDO� �0LUNLQ�������� L�TXH�HO�SURSL�~V�SHU�SDUW�GHOV� ILWRVRFLzOHJV� ID�SDOHVD�XQD�
IXQFLRQDOLWDW�GHO�PRGHO�MHUjUTXLF���

(OV�PqWRGHV� MHUjUTXLFV� YDQ� VHU�PROW� XWLOLW]DWV� GXUDQW� HOV� SULPHUV� DQ\V� GH� OD� VLQWD[RQRPLD�
QXPqULFD� �YHXUH� UHIHUqQFLHV�PpV� HQGDYDQW�� L� pV� SHU� DTXHVW�PRWLX� TXH� HOV� WUDFWDUHP� DTXt�� (V�
GLYLGHL[HQ� HQ� DJORPHUDWLXV� L� GLYLVLXV�� VHJRQV� VL� FRQVWUXHL[HQ� OHV� MHUDUTXLHV� DJUXSDQW� REMHFWHV�
�ERWWRP�XS��R�GLYLGLQW�VHT�HQFLDOPHQW�OHV�GDGHV��WRS�GRZQ���
�
��������$OJRULVPHV�MHUjUTXLFV�DJORPHUDWLXV�

(OV�DOJRULVPHV�MHUjUTXLFV�DJORPHUDWLXV�V¶DQRPHQHQ�IUHT�HQWPHQW�6$+1��VHTXHQWLDOO\�DGGLQJ�
KLHUDUFKLFDO� DOJRULWKPV�� 3DUWHL[HQ�� QRUPDOPHQW�� G¶XQD� PDWULX� GH� SUR[LPLWDWV� �VLPLODULWDWV� R�
GLVWjQFLHV�GLVVLPLODULWDWV��VLPqWULFD�GH�GLPHQVLRQV�1[1��6REUH�DTXHVWD�PDWULX��HOV�DOJRULVPHV�YDQ�
DJUXSDQW�HOHPHQWV�SURJUHVVLYDPHQW��(O�QRPEUH�G¶DJUXSDFLRQV�UHDOLW]DGHV�DO�ILQDO�pV�1�±����&RP�D�
VRUWLGD�JUjILFD��JHQHUHQ�HVWUXFWXUHV�MHUjUTXLTXHV��WqFQLFDPHQW�DQRPHQDGHV�DUEUHV�XOWUDPqWULFV�R�
GHQGURJUDPHV�� RQ� HV� FRPSOHL[� OD� SURSLHWDW� XOWUDPqWULFD�� /D� XOWUDPHWULFLWDW� LPSOLFD� TXH�� SHU� D�
TXDOVHYRO�WULSOHW�G¶REMHFWHV�� ��� ��L� ����GRV�GH�OHV�WUHV�GLVWjQFLHV�VyQ�LGqQWLTXHV�L�QR�PpV�SHWLWHV�
TXH�OD�WHUFHUD��)RUPDOPHQW��HQ�HO�FDV�GH�GLVWjQFLHV��OD�SURSLHWDW�XOWUDPqWULFD�V¶HQXQFLD��

[ ]�������PD[��� ������ ωωωωωω GGG ≤ ��
/HV�GLIHUqQFLHV�HQWUH�XQV�L�DOWUHV�DOJRULVPHV�UDX�HQ�HO�FULWHUL�HPSUDW�SHU�D�GHILQLU�OD�SUR[LPLWDW�GHOV�
FO~VWHUV� TXH� HV� YDQ� FUHDQW� UHVSHFWH� DOV� SUHH[LVWHQWV�� $� FRQWLQXDFLy� GHVFULYLP� EUHXPHQW� OHV�
YDULDQWV�PpV�FRQHJXGHV��3HU�D�XQD�H[SOLFDFLy�GHWDOODGD�GHOV�DOJRULVPHV�6$+1�YHJHX�6QHDWK�	�
6RNDO���������-DLQ�	�'XEHV��������R�/HJHQGUH�	�/HJHQGUH����������
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3HO�WH[W�TXH�VHJXHL[��XQ�QRGH�HV�UHIHUHL[�D�XQ�REMHFWH�R�D�XQ�FO~VWHU�G¶REMHFWHV�MD�IRUPDW��
• 6LQJOH� OLQNDJH� �R�QHDUHVW�QHLJKERXU� OLQNDJH���/D�GLVVLPLODULWDW�GHO�QRGH�FUHDW�DPE�XQ�QRGH�

H[WHUQ�V¶DJDID�FRP�OD�PtQLPD�HQWUH�OHV�GLVVLPLODULWDWV�GHOV�HOHPHQWV�TXH�IRUPHQ�HO�QRX�QRGH�L�
HO�QRGH�H[WHUQ��$L[z�SURGXHL[�VRYLQW�XQ�HIHFWH�G¶HQFDGHQDPHQW��FKDLQLQJ��SHUTXq�FRP�PpV�
HOHPHQWV�WLQJXL�XQ�QRGH�PpV�IjFLO�pV�TXH�VH�Q¶KL�DIHJHL[LQ��'LW�G¶DOWUD�PDQHUD��VLQJOH�OLQNDJH�
FRQWUDX� O¶HVSDL� GH� UHIHUqQFLD� DO� YROWDQW� GHO� FO~VWHU�� (Q� FRQVHT�qQFLD�� pV� PROW� VHQVLEOH� D�
O¶H[LVWqQFLD� GH� FRQWLQXwWDWV� D� OHV� GDGHV��6LQJOH� OLQNDJH� HVWj� UHODFLRQDW� DPE� OD� FRQVWUXFFLy�
G¶DUEUHV� GH� PtQLPD� H[WHQVLy� �PLQLPXP� VSDQQLQJ� WUHHV�� *RZHU� 	� 5RVV� ������� -DUGLQH� 	�
6LEVRQ� ������� JHQHUDOLW]DUHQ� VLQJOH� OLQNDJH� SURSRVDQW� O¶DOJRULVPH� %N�� TXH� SHUPHW� XQ� FHUW�
QRPEUH�G¶REMHFWHV��N������FRPSDUWLWV�HQWUH�FO~VWHUV��

• &RPSOHWH�OLQNDJH��R� IXUWKHVW�QHLJKERXU� OLQNDJH���&RQWUjULDPHQW�D� O¶DQWHULRU�� OD�GLVVLPLODULWDW�
GHO� QRGH� FUHDW� DPE� XQ� QRGH� H[WHUQ� V¶DJDID� FRP� OD� Pj[LPD� HQWUH� OHV� GLVVLPLODULWDWV� GHOV�
HOHPHQWV�TXH�IRUPHQ�HO�QRX�QRGH�L�HO�QRGH�H[WHUQ��&RP�PpV�HOHPHQWV�Wp�XQ�QRGH�PpV�GLItFLO�
HVGHYp� DIHJLU�QH� PpV�� 3HU� WDQW� � FRPSOHWH� OLQNDJH�� FRQWUjULDPHQW� D� O¶DQWHULRU�� H[SDQGHL[�
O¶HVSDL� GH� UHIHUqQFLD� DO� YROWDQW� GHO� FO~VWHU�� (OV� SURSHUV� FLQF�PqWRGHV� FRQVHUYHQ� O¶HVSDL� GH�
UHIHUqQFLD��

• 8QZHLJKWHG�DULWKPHWLF�DYHUDJH�FOXVWHULQJ��83*0$���(Q�DTXHVW�DOJRULVPH��OD�GLVVLPLODULWDW�
GHO�QRGH�FUHDW�DPE�XQ�QRGH�H[WHUQ�V¶DJDID�FRP�OD�PLWMDQD�DULWPqWLFD�GH�GLVVLPLODULWDWV�HQWUH�
HOV�HOHPHQWV�TXH�IRUPHQ�HO�QRX�QRGH�L�HO�QRGH�H[WHUQ��7RWV�HOV�REMHFWHV�UHEHQ�HO�PDWHL[�SHV�
HQ�HO�FjOFXO��

• :HLJKWHG� DULWKPHWLF� DYHUDJH� FOXVWHULQJ� �:3*0$��� eV� LJXDO� TXH� O¶DQWHULRU�� H[FHSWH� TXH�
GyQD�XQ�SHV�LJXDO�DOV�GRV�QRGHV�TXH�FRPSDUD��$OJXQV�QRGHV�WHQHQ�PpV�HOHPHQWV�TXH�DOWUHV��
3HU�WDQW��GRQDU� LJXDO�GH�SHV�D�GRV�QRGHV�HTXLYDO�D�GRQDU�SHVRV�GLIHUHQWV�DOV�HOHPHQWV�TXH�
IRUPHQ�HOV�QRGHV��pV�D�GLU��GRQDU�PHQ\V�SHV�DOV�HOHPHQWV�GH�QRGHV�QRPEURVRV���

• 8QZHLJKWHG� FHQWURLG� FOXVWHULQJ� �83*0&��� /D� GLVVLPLODULWDW� GHO� QRGH� FUHDW� DPE� XQ� QRGH�
H[WHUQ�V¶DJDID�FRP�OD�GLVVLPLODULWDW�HQWUH�HO�FHQWURLGH�GHOV�HOHPHQWV�TXH�IRUPHQ�HO�QRX�QRGH�L�
HO� QRGH� H[WHUQ�� &RP� D� 83*0$�� WRWV� HOV� REMHFWHV� UHEHQ� HO� PDWHL[� SHV� HQ� HO� FjOFXO� GHO�
FHQWURLGH��

• :HLJKWHG�FHQWURLG�FOXVWHULQJ��:3*0&���eV� O¶DQjOHJ�D�:3*0$�HQ�FHQWURLGHV��(O�PqWRGH�
:3*0&�pV�LJXDO�TXH�83*0&��H[FHSWH�TXH�GyQD�XQ�SHV�LJXDO�D�OHV�EUDQTXHV�TXH�IRUPHQ�XQ�
QRGH� SHU� D� REWHQLU� HO� FHQWURLGH�� &RP� D� UHVXOWDW�� HOV� HOHPHQWV� RULJLQDOV� UHEHQ� GLIHUHQW� SHV�
GHSHQHQW�GH�OD�PLGD�GH�OD�EUDQFD�RQ�SHUWDQ\HQ��

• :DUG¶V� PHWKRG� R�PLQLPXP� VXP� RI� VTXDUHV� PHWKRG� �:DUG� ������ 2UORFL�� ������ (VWj�
UHODFLRQDW�DPE�HOV�GRV�DQWHULRUV�HQ�HO�VHQWLW�GH�TXH�HOV�FHQWURLGHV�KL� MXJXHQ�XQ�SDSHU��3HU�
IRUPDU� JUXSV�� HO� PqWRGH� GH� :DUG¶V� PLQLPLW]D�� D� FDGD� SDV�� OD� VXPD� G¶HUURUV� TXDGUjWLFV��
IXVLRQD�HOV� QRGHV�TXH�SURGXHL[HQ�XQ� LQFUHPHQW�GH� O¶HUURU�TXDGUjWLF�PHQRU��$TXHVWD� IXQFLy�
REMHFWLX�pV�HTXLYDOHQW�DO�IXQFLRQDO�GHO�PqWRGH�SDUWLWLX�.�PHDQV��YHXUH�����������&DO�QRWDU�TXH�
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DTXHVWD� DSUR[LPDFLy� HV� GLIHUHQFLD� UHVSHFWH� D� OD�PLQLPLW]DFLy� GH� OD� YDULjQFLD� �'LGD\� HW� DO��
������ HQ� TXH� Wp� XQD� WHQGqQFLD�PDMRU� D� IHU� JUXSV� G¶LJXDO�PLGD��1R� REVWDQW�� 3RGDQL� �������
LQGLFD�TXH�pV�IUHT�HQW�OD�GHQRPLQDFLy�HUUzQLD�GHO�PqWRGH�GH�:DUG�FRP�D�PqWRGH�GH�PtQLPD�
YDULjQFLD��

• �)OH[LEOH�PHWKRG��/DQFH�	�:LOODPV��������SURSRVDUHQ�XQ�PqWRGH�MHUjUTXLF�JHQHUDOLW]DW�SHU�
D�HQJOREDU�WRWV�HOV�PqWRGHV�DQWHULRUV��6LJXLQ� L�L� M�HOV�REMHFWHV�G¶XQ�JUXS�UHFHQWPHQW�IRUPDW��
L� N�XQ�REMHFWH�H[WHUQ�� OD�GLVWjQFLD�G¶DTXHVW�DO�QRX�JUXS� �LM��HV�FDOFXOD�PLWMDQoDQW� O¶HTXDFLy��

NMNLLMNMMNLLLMN GGGGGG −⋅+⋅+⋅+⋅= λβαα�� ��6HJRQV�HOV�YDORUV�GHOV���SDUjPHWUHV�GHO�PRGHO��
HV�SRGHQ�REWHQLU� DOJRULVPHV�FRPSOHWDPHQW�HTXLYDOHQWV�DOV�DQWHULRUV��$� OD�YHJDGD�/DQFH�	�
:LOODPV��������SURSRVDUHQ�YDULDU�XQ�GHOV�SDUjPHWUHV�� ��HQWUH�±����L������SHU�WDO�G¶REWHQLU�XQD�
VqULH� GH� VROXFLRQV� LQWHUPqGLHV� HQWUH� VLQJOH� OLQNDJH� L� FRPSOHWH� OLQNDJH�� $TXHVW� PqWRGH� pV�
DQRPHQDW�SHU�DXWRUV�SRVWHULRUV� �IOH[LEOH�FOXVWHULQJ��/HV�SURSLHWDWV�GH� O¶HVSDL�HV�FRQVHUYHQ�
SHU�YDORUV�GH� �§� �������YDORU� UHFRPDQDW�SHU�0LOOLJDQ������D���&DO�HVPHQWDU��TXH�HO�QRPEUH�
G¶DOJRULVPHV� MHUjUTXLFV�DJORPHUDWLXV�SRW�HL[DPSODU�VH�PpV�DIHJLQW�QRXV� WHUPHV�D� O¶HTXDFLy�
GH�/DQFH�	�:LOOLDPV��YHXUH��S�H��3RGDQL�����F���
8Q� GHVDYDQWDWJH� G¶� 83*0&� L� :3*0&� pV� TXH� SRGHQ� SURGXLU� UHYHUVLRQV� HQ� O¶DUEUH�

XOWUDPqWULF��8QD�UHYHUVLy�HV�SURGXHL[�TXDQ�HQ� O¶DJUXSDFLy�GH�GRV�QRGHV�� OD�GLVWjQFLD�TXH�KL�KD�
HQWUH�HO�QRGH�UHVXOWDQW�L�XQ�WHUFHU�HOHPHQW�pV�LQIHULRU�D�OD�GLVWjQFLD�TXH�KL�KDYLD�HQWUH�HOV�QRGHV�
DJUXSDWV��3HU�DOWUD�EDQGD��VLQJOH�OLQNDJH�L�FRPSOHWH�OLQNDJH�VyQ�HOV�~QLFV�DOJRULVPHV��G¶HQWUH�HOV�
FLWDWV�� TXH� URPDQHQ� LQYDULDQWV�D� WUDQVIRUPDFLRQV�PRQzWRQHV�GH� OD�PDWULX�GH�SUR[LPLWDWV� LQLFLDO�
�0LOOLJDQ��������

(OV� PqWRGHV� MHUjUTXLFV� DJORPHUDWLXV� IRUHQ� HPSUDWV� VRYLQW� HQ� HOV� SULPHUV� WUHEDOOV� GH�
VLQWD[RQRPLD� QXPqULFD� �2UOyFL� ������ -DQFH\� ������ *DXFK� 	� :KLWWDNHU� ������� (QWUH� HOV�
DOJRULVPHV�MHUjUTXLFV�PpV�XWLOLW]DWV�FDO�GHVWDFDU�FRPSOHWH�OLQNDJH��S�H��0XFLQD�������âHIIHU�HW�DO��
������ L� HO� PqWRGH� GH� :DUG¶V� �S�H�� YDQ� 6SH\EURHFN� HW� DO�� ������� $FWXDOPHQW�� HOV� PqWRGHV�
MHUjUTXLFV�DJORPHUDWLXV�QR�VyQ�PDVVD�SRSXODUV��HQ�EHQHILFL�GH�7:,163$1��YHXUH����������L�GHOV�
PqWRGHV� SDUWLWLXV�� 6HJRQV� +LOO� HW� DO�� ������� HOV� LQFRQYHQLHQWV� GHOV� PqWRGHV� MHUjUTXLFV�
DJORPHUDWLXV� VyQ� TXH� QR� SHUPHWHQ� FODVVLILFDU� QRXV� HOHPHQWV� G¶XQD� PDQHUD� IjFLO� L� HV� WRUQHQ�
LPSUDFWLFDEOHV�SHU�YROXPV�GH�GDGHV�PROW�JUDQV��'H� WRWD�PDQHUD��HQFDUD�DFWXDOPHQW�HV� WUREHQ�
WUHEDOOV� GH� YHJHWDFLy� RQ� V¶XWLOLW]HQ� DTXHVW� WLSXV� G¶DOJRULVPHV� �7RUUHV� HW� DO�� ������ 6PLWK� 	�
6WHHQNDPS���������

'DUUHUDPHQW��3RGDQL�HW�DO�� �������KDQ�SURSRVDW�HPSUDU�XQ�PRGHO� MHUjUTXLF�DJORPHUDWLX�QR�
EDVDW�HQ� OD�SURSLHWDW�XOWUDPqWULFD��&RQFUHWDPHQW��SURSRVHQ�HVWXGLDU� OHV�FRPXQLWDWV�DPE�DUEUHV�
DGGLWLXV�JHQHUDWV�D�SDUWLU�GH� O¶DSOLFDFLy�GH� O¶DOJRULVPH�QHLJKERU�MRLQLQJ� �6DLWRX�	�1HL��������(OV�
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DUEUHV�DGGLWLXV�� IRUoD�HPSUDWV�HQ� ILORJqQLD��FRPSOHL[HQ� OD�SURSLHWDW�GH�VHU�PqWULTXHV�GH�TXDWUH�
SXQWV��IRXU�SRLQW�PHWULFV���pV�D�GLU���

[ ]�������������PD[������ ������������ ωωωωωωωωωωωω GGGGGG ++≤+ �
&RP�D� UHVWULFFLy�PDWHPjWLFD�� DTXHVWD� SURSLHWDW� pV�PpV� IHEOH� TXH� OD� XOWUDPqWULFD��$L[z� LPSOLFD�
TXH� TXDOVHYRO� XOWUDPqWULFD� pV� XQD�PqWULFD� GH� TXDWUH� SXQWV� D� OD� YHJDGD�� 3RGDQL� HW� DO�� �������
UHFRPDQHQ� DTXHVW� PqWRGH� SHU� D� HVWXGLV� GH� VHJXLPHQW� GH� SURFHVVRV� GH� UHYHJHWDFLy� L�� HQ�
JHQHUDO�� HQ� SURFHVVRV� GH� VXFFHVVLy�� 7DPEp� SUHVHQWHQ� XQ� H[HPSOH� ILWRVRFLROzJLF�� 6HJRQV� HO�
QRVWUH�SXQW�GH�YLVWD��FUHLHP�OD�XWLOLWDW�GHOV�DUEUHV�DGGLWLXV�HQ�VLQWD[RQRPLD�QXPqULFD�SUHVHQWD�OHV�
PDWHL[HV� GLILFXOWDWV� WHzULTXHV� HVPHQWDGHV� SHU� +LOO� HW� DO�� ������� HQ� UHIHUqQFLD� DOV� DUEUHV�
XOWUDPqWULFV��
�

��������$OJRULVPHV�MHUjUTXLFV�GLYLVLXV��7:,163$1�
(OV�PqWRGHV�GH�FODVVLILFDFLy�MHUjUTXLFV�GLYLVLXV�SDUWHL[HQ�GHO�FRQMXQW�VHQFHU�GHOV�REMHFWHV�L�HO�

GLYLGHL[HQ� HQ� GRV� R� PpV� VXEJUXSV�� $� FRQWLQXDFLy� FRQVLGHUHQ� FDGD� XQ� GHOV� VXEJUXSV� L� HOV�
GLYLGHL[HQ�DOWUD�YHJDGD��$TXHVW�SURFpV�FRQWLQXD�ILQV�TXH�DOJXQ�FULWHUL�G¶DWXUDGD��VWRSSLQJ�UXOH��KR�
H[LJHL[��(OV�PqWRGHV�GLYLVLXV�SRGHQ�VHU�PRQRWqWLFV�R�SROLWqWLFV��(OV�SULPHUV�EDVHQ�OD�GLYLVLy�HQ�XQ�
VRO�FDUjFWHU�FDGD�YHJDGD��8Q�H[HPSOH�Q¶pV� O¶DQjOLVL�G¶DVVRFLDFLRQV��:LOOLDPV�	�/DPEHUW��������
TXH�IRX�HO�SULPHU�PqWRGH�GH�VLQWD[RQRPLD�QXPqULFD��(OV�PqWRGHV�SROLWqWLFV�SHU�FRQWUD��SUHQHQ�HQ�
FRQVLGHUDFLy� WRWV� �R�PROWV�� HOV� GHVFULSWRUV� HQ� OHV� GLYLVLRQV� TXH� HIHFWXHQ�� (Q� DTXHVW� VHQWLW� HOV�
DOJRULVPHV�SUHVHQWDWV�D� O¶DSDUWDW�DQWHULRU� VyQ� WRWV�SROLWqWLFV�� FRP� WDPEp�KR�VyQ�HOV�DOJRULVPHV�
SDUWLWLXV�GH�OD�VHFFLy���������

+RP� SRW� REWHQLU� XQD� GLYLVLy� SROLWqWLFD� HILFLHQW� PLWMDQoDQW� HOV� HL[RV� VRUJLWV� G¶RUGHQDFLRQV��
(PSUDQW� XQD� DQjOLVL� GH� FRPSRQHQWV� SULQFLSDOV� �SULQFLSDO� FRPSRQHQWV� DQDO\VLV�� 3&$�� SRGHP�
GLYLGLU�HO�FRQMXQW�G¶REMHFWHV�HQ�GRV�JUXSV��GHSHQHQW�GH�VL�WHQHQ�YDORUV�SRVLWLXV�R�QHJDWLXV�HQ�OD�
SULPHUD� FRPSRQHQW� SULQFLSDO�� 3RGHP� UHSHWLU� XQD� 3&$� SHU� FDGD� XQ� GHOV� JUXSV� REWLQJXWV� L�
G¶DTXHVWD� PDQHUD� REWHQLU� XQD� HVWUXFWXUD� MHUjUTXLFD� �YHXUH� /HJHQGUH� 	� /HJHQGUH� ������� /D�
PDWHL[D�HVWUDWqJLD�OD�SRGHP�HPSUDU�YDOHQW�QRV�G¶XQD�DQjOLVL�GH�FRRUGHQDGHV�SULQFLSDOV��$&R3��
*RZHU� ������� /HINRYLWFK� ������� SURSRVj� HPSUDU� XQD� $&R3� SHU� D� JHQHUDU� XQD� FODVVLILFDFLy�
MHUjUTXLFD�GLYLVLYD��1R�REVWDQW�� L�D�GLIHUqQFLD�GHO�PqWRGH�TXH�DFDEHP�GH�GHVFULXUH�� OD�SURSRVWD�
GH� /HINRYLWFK� QR� LPSOLFD� UHIHU� O¶DQjOLVL� SHU� D� FDGD� VXEJUXS� VLQy� TXH� SURSRVD� SUHQGUH�
VXFFHVVLYDPHQW�HOV�DOWUHV�HL[RV�GH�O¶$&R3��

/D� GLYLVLy� SROtWqWLFD� EDVDGD� HQ�PqWRGHV� G¶RUGHQDFLy� HQV� VHUYHL[� SHU� D� LQWURGXLU� O¶DOJRULVPH�
WZR�ZD\� LQGLFDWRU� VSHFLHV�DQDO\VLV��7:,163$1� �+LOO�HW� DO�� ������+LOO� �������7:,163$1�pV�XQ�
DOJRULVPH�MHUjUTXLF�SROLWqWLF�GLYLVLX�EDVDW�HQ�O¶DQjOLVL�IDFWRULDO�GH�FRUUHVSRQGqQFLHV��$�FRQWLQXDFLy��
HQ�UHVXPLP�HOV�SDVVRV��+LOO�HW�DO����������
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�L�� /HV�GDGHV�VyQ�SULPHU�RUGHQDGHV�PLWMDQoDQW�XQD�RUGHQDFLy�SHU�UHFLSURFDO�DYHUDJLQJ�
�5$�� +LOO� ����D�� HTXLYDOHQW� D� OD� SULPHUD� FRPSRQHQW� G¶XQD� DQjOLVL� IDFWRULDO� GH�
FRUUHVSRQGqQFLHV��FRUUHVSRQGHQFH�DQDO\VLV��&$�����

�LL�� /HV�PRVWUHV�VyQ�GLYLGLGHV�HQ�GRV�JUXSV��GLYLGLQW�O¶HL[�SHU�HO�FHQWUH�GH�JUDYHWDW���
�LLL�� (V�VHOHFFLRQHQ�OHV�HVSqFLHV�PLOORU�LQGLFDGRUHV�GH�OD�GLYLVLy��
�LY�� (V�FDOFXOHQ�XQV�VFRUHV�LQGLFDGRUV�SHU�DOV�LQYHQWDULV�D�SDUWLU�GHO�QRPEUH�G¶HVSqFLHV�

LQGLFDGRUHV�TXH�SUHVHQWHQ��
�Y�� 3HUPHWHQW�XQD�]RQD�G¶LQGLIHUqQFLD�SHU�FDVRV�OtPLWV��HV�GLYLGHL[�GH�QRX�OD�RUGHQDFLy�

RULJLQDO� HQ� XQ� SXQW� TXH� FRLQFLGHL[�� WDQW� FRP� HV� SXJXL�� DPE� XQ� OOLQGDU� GH� VFRUH�
LQGLFDGRU��

�YL�� (O� SURFpV� HV� UHSHWHL[� SHU� D� FDGD� JUXS� SHU� VHSDUDW�� JHQHUDQW� XQD� FODVVLILFDFLy�
MHUjUTXLFD��RQ�FDGD�QLYHOO�SRUWD�DVVRFLDGHV�XQHV�HVSqFLHV�LQGLFDGRUHV��

�YLL�� (O� FULWHUL� G¶DWXUDGD� GH� OHV� GLYLVLRQV� HV� HVSHFLILFDW� SHU� O¶XVXDUL�� (V� SRW� HVWDEOLU� XQ�
QRPEUH�Pj[LP�GH�GLYLVLRQV�R�HO�QRPEUH�PtQLP�G¶LQYHQWDULV�G¶XQ�JUXS�SHU�D�SHUPHWUH�
OD�VHYD�VXEGLYLVLy��

'HV� GH� OD� VHYD� FRQFHSFLy� RULJLQDO�� 7:,163$1� KD� HVWDW� REMHFWH� G¶DOJXQHV� SURSRVWHV� GH�
PLOORUD�� 3HU� XQD� EDQGD�&DUOHWRQ�HW� DO�� ������� SURSRVHQ� VXEVWLWXLU� HO� SDSHU� GH�&$� SHU� O¶DQjOLVL�
FDQzQLFD�GH�FRUUHVSRQGqQFLHV� �&&$���GRQDQW� OORF�D�&2,163$1� �FRQVWUDLQHG� LQGLFDWRU� VSHFLHV�
DQDO\VLV���3HU� O¶DOWUD��2NVDQHQ�	�0LQFKLQ� �������SURSRVHQ�PRGLILFDU�7:,163$1�SHU�D�FRUUHJLU�
DOJXQV�GHIHFWHV�G¶HVWDELOLWDW�VRWD�FDQYLV�HQ�O¶RUGUH�G¶HQWUDGD�GH�OHV�GDGHV��

7:,163$1�KD�HVWDW�XQ�GHOV�DOJRULVPHV�G¶DQjOLVL�GH�FO~VWHUV�PpV�XWLOLW]DWV�SHU�D�FODVVLILFDU�
LQYHQWDULV�GH�YHJHWDFLy��YHXUH�SHU�H[HPSOH��:HVWPDQ�������5HWXHUWR�	�&DUEDOOHLUD�������=KDQJ�
	�2[OH\�������L�.D]PLHUF]DN�HW�DO���������7DQPDWHL[��MD�TXH�7:,163$1�HV�EDVD�DPE�O¶DQjOLVL�GH�
FRUUHVSRQGqQFLHV� �&$��� DOJXQV� GHOV� LQFRQYHQLHQWV� TXH� HV� SRGHQ� DUJXPHQWDU� FRQWUD� DTXHVWD�
WqFQLFD� G¶RUGHQDFLy� SRGHQ� VHU� LJXDOPHQW� DSOLFDEOHV� D� O¶DOJRULVPH�GH�FOXVWHULQJ��&RQFUHWDPHQW��
DOJXQV� DXWRUV�� FRP� YDQ� *URHQHZRXG� ������� R� %UXHOKHLGH� 	� &K\WU\� �������� KDQ� FULWLFDW� OD�
LQHVWDELOLWDW�GHOV�UHVXOWDWV�GH�7:,163$1�HQ�EDVH�D�OD�VHYD�GHSHQGqQFLD�GH�&$��

��
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������0RGHO�GH�FODVVLILFDFLy�SDUWLWLX�
��������&RQFHSWH�GH�SDUWLFLy�

8QD�SDUWLFLy�pV�XQD�GLYLVLy�G¶XQ�FRQMXQW�GH�REMHFWHV�HQ�XQ�QRPEUH�SUHGHILQLW�GH�VXEFRQMXQWV��
DQRPHQDWV� JUXSV� R� FO~VWHUV�� VHQVH� UHODFLRQV� MHUjUTXLTXHV� HQWUH� HOOV�� (Q� XQD� SDUWLFLy� GXUD� R�
FOjVVLFD��KDUG�SDUWLWLRQ���FDGD�REMHFWH�SHUWDQ\�D�XQ�JUXS�GH�OD�SDUWLFLy�L�QRPpV�D�XQ��(PSUDQW�OD�
WHRULD�GH�OD�OzJLFD�GLIXVD��=DGHK�������YHXUH�FDStWRO�������KRP�SRW�JHQHUDOLW]DU�OD�SDUWLFLy�FOjVVLFD�
HQ� XQD� SDUWLFLy� GLIXVD� R� ERUURVD� �IX]]\� SDUWLWLRQ��� (Q� DTXHVW� VHJRQ� FDV�� HOV� REMHFWHV� SRGHQ�
SHUWjQ\HU�D�PpV�G¶XQ�JUXS��VHPSUH�L�TXDQ�OD�VXPD�GH�OHV�SHUWLQHQFHV�D�WRWV�HOV�JUXSV�VLJXL�LJXDO�
D����ILJXUD���������3HU�WDQW��OD�SHUWLQHQoD�WRWDO�HQ�HOV�GRV�WLSXV�GH�SDUWLFLRQV�pV����

�$�FRQWLQXDFLy�GHILQLP�� IRUPDOPHQW��XQD�SDUWLFLy�GH�.�JUXSV�R�FO~VWHUV�VREUH�HO�FRQMXQW�G¶1�
REMHFWHV��'RQDW� XQ� HQWHU�.� FRPSUqV� HQWUH� �� L�1�� OD�PDWULX� GH� SHUWLQHQoD� �PHPEHUVKLS�PDWUL[��

{ }��NL1[. X=8 �pV�XQD�SDUWLFLy�GLIXVD�QR�GHJHQHUDGD�VL�FRPSOHL[��N� ���«��.��L ��������1���
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RQ�XL�N��LQGLFD�OD�SHUWLQHQoD�GH�O¶REMHFWH� Lω �DO�FO~VWHU� NΩ �� [ ]NLNL ,X Ω⊂= ω�� ���/D�~QLFD�GLIHUqQFLD�
IRUPDO�HQWUH�XQD�SDUWLFLy�GLIXVD�L�XQD�SDUWLFLy�GXUD�pV�TXH�OD�FRQGLFLy��D��HV�WUDQVIRUPD�HQ�����D¶��

{ } NLX NL ������ ∀∈ ���/D�FRQGLFLy��E��pV�IRQDPHQWDO�HQ�OD�GHILQLFLy�GH�XQD�SDUWLFLy��,QGLFD�TXH�HQ�OHV�
SDUWLFLRQV�� WDQ� GXUHV� FRP� GLIXVHV�� HOV� FO~VWHUV� QR� V¶HVWDEOHL[HQ� LQGHSHQGHQWPHQW� VLQy� TXH� HV�
GHILQHL[HQ�SHU�H[FOXVLy�G¶DOWUHV�FO~VWHUV��YHJHX�FDStWRO�������

� �)LJXUD��������([HPSOH�G¶XQD�SDUWLFLy�GH�GRV�FO~VWHUV��. ����GHWHUPLQDWV�DPE�OzJLFD�FOjVVLFD��D�O¶HVTXHUUD��R�DPE�OzJLFD�GLIXVD�
�D� OD�GUHWD�� VREUH�XQ� HVSDL� VLPXODW�ELGLPHQVLRQDO��(Q�HO� FDV�GLI~V�HV� UHSUHVHQWD�SHU� D� FDGD�REMHFWH� OD�SHUWLQHQoD�PpV�DOWD��/D�
SHUWLQHQoD�D�O¶DOWUH�JUXS�pV�OD�FRPSOHPHQWjULD�GHO�YDORU�PRVWUDW��
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��������.�PHDQV��.0��
.�PHDQV� �0DF4XHHQ� ������ pV� XQ� DOJRULVPH� LWHUDWLX� TXH� PLQLPLW]D� D� FDGD� LWHUDFLy� OD�

GLVSHUVLy�LQWHUQD�GHOV�FO~VWHUV��(Q�DOWUHV�SDUDXOHV��HO�IXQFLRQDO�D�PLQLPLW]DU�pV�OD�VXPD�WRWDO�GHOV�
TXDGUDWV�GHOV�HUURUV��7(66���
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HVVHQW� � ��N( � OD�VXPD�GH�TXDGUDWV�GHOV�HUURUV��(66��SHU�DO�FO~VWHU� NΩ �� [ ] �=Ω⊂ NL, ω �VL�O¶REMHFWH�
Lω � KD�HVWDW� DVVLJQDW� D� NΩ �� [ ] �=Ω⊂ NL, ω � HQ�FDV�FRQWUDUL�� � ��NLH pV� OD�GLVWjQFLD�DO� TXDGUDW�GH�

FDGD�REMHFWH�DO�FHQWURLGH�GH� NΩ ��(Q�DOWUHV�SDUDXOHV�� � ��NLH �pV�OD�GLVSHUVLy�GH�O¶REMHFWH�UHVSHFWH�DO�
FHQWURLGH��
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�� NLNLNLH [[$[[ −−= �
RQ�$3[3�pV�XQD�PDWULX� LQGXFWRUD�GH� OD�QRUPD��6L�$3[3� � ,3�� OD�QRUPD�UHVXOWDQW�VHULD� OD�'LVWjQFLD�
3LWDJzULFD� �(XFOLGLDQD��� 6L�$3[3� pV� XQD�PDWULX� GLDJRQDO� DPE� OHV� LQYHUVHV� GH� OHV� YDULjQFLHV� GH�
FDGD� YDULDEOH�� OD� QRUPD� VHULD� OD� 'LDJRQDO�� )LQDOPHQW�� VL� $3[3� pV� OD� LQYHUVD� GH� OD� PDWULX� GH�
YDULjQFLHV�FRYDULjQFLHV��OD�QRUPD�VHULD�OD�GH�0DKDODQRELV���

&RQHJXGD� DTXHVWD� GHILQLFLy� GH� IXQFLRQDO�� KRP� HV� SRGULD� SODQWHMDU� FRPSURYDU�
H[KDXVWLYDPHQW�WRWHV�OHV�SDUWLFLRQV�SRVVLEOHV�ILQV�D�WUREDU�DTXHOOD�TXH�UHVXOWpV�HQ�XQ�PtQLP�GH�
7(66�� 0DODXUDGDPHQW�� HO� QRPEUH� GH� FDVRV� D� FRPSURYDU� SRW� VHU� PROW� JUDQ�� (O� QRPEUH� GH�
SDUWLFLRQV�SRVVLEOHV�G¶1�REMHFWHV�HQ�.�JUXSV��6�1��.���pV��YHJHX�-DLQ�	�'XEHV��������
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3HU� H[HPSOH�� 6�������  � ����� 6�������  � ������ L� 6�������  � ������������� eV� SDOqV�� GRQFV�� TXH� QR�
SRGHP�WHVWDU�H[KDXVWLYDPHQW�WRWHV�OHV�SDUWLFLRQV�SRVVLEOHV�TXDQ�1�HV�JUDQ��eV�QHFHVVDUL�HPSUDU�
DOJRULVPHV�TXH�RSWLPLW]LQ�OD�IXQFLy�DQWHULRU���

'RQDGD� XQD� SDUWLFLy� LQLFLDO� HQ�.� FO~VWHUV�� OD� WqFQLFD� FOjVVLFD� GH�.�PHDQV� HV� EDVD� HQ� HO�
VHJ�HQW�VHQ]LOO�DOJRULVPH�LWHUDWLX���

��� &DOFXODU�GH�OHV�SRVLFLRQV�GHOV�FHQWURLGHV� ��N[ �GHOV�.�FO~VWHUV��
��� 3HU�D�FDGD�REMHFWH��FDOFXODU�OD�VHYD�GLVWjQFLD�DOV�.�FHQWURLGHV��� � ��NLH ��
��� 5HDVVLJQDFLy�GH�FDGD�REMHFWH�DO�FO~VWHU�PpV�SURSHU��
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/¶DOJRULVPH� TXH� DFDEHP� GH� GHVFULXUH� FRUUHVSRQ� FRQFUHWDPHQW� D� OD� YDULDQW� H[SRVDGD� SHU�
)RUJ\¶V��)RUJ\�������� WDPEp�DQRPHQDGD�+�PHDQV��%HODFHO�HW�DO���������HQIURQW�D� OD�HVWUDWqJLD�
RULJLQDO� �0DF4XHHQ� ������ G¶DVVLJQDU� FDGD� REMHFWH� SHU� VHSDUDW� DFWXDOLW]DQW� D� FDGD� SDV� OHV�
SRVLFLRQV� GHOV� FHQWURLGHV�� (Q� HO� VHX� WUHEDOO�� %HODFHO� HW� DO�� ������� WDPEp� SURSRVHQ� XQD� QRYD�
YDULDQW�DOJRUtVPLFD��DQRPHQDGD�-�0HDQV�� GHO�PDWHL[�PqWRGH��/D�GLIHUqQFLD�HQWUH�XQHV� L� DOWUHV�
YDULDQWV�QR�pV�PDVVD�UHOOHYDQW�SHO�SUREOHPD�TXH�HQV�RFXSD��SHO�TXH�DTXt�HQV�UHIHULUHP�HQ� WRW�
PRPHQW�D�.�PHDQV�SHU�FRQYHQLqQFLD��PDOJUDW�HVWLJXHP�HPSUDQW�HQ�UHDOLWDW�OD�YDULDQW�DOJRUtVPLFD�
+�PHDQV���
�
��������/22�.�PHDQV��FRUUHFFLy�GH�O¶�HIHFWH�³DWUDFWRU´�

/¶DOJRULVPH�GH�UHDVVLJQDFLy��GHOV�REMHFWHV�D�.�PHDQV�SUHVHQWD�XQ�LQFRQYHQLHQW��OD�GLVWjQFLD�
G¶XQ� REMHFWH� DO� FO~VWHU� DO� TXH� KD� HVWDW� SUqYLDPHQW� DVVLJQDW� Wp� µELDL[¶�� $TXHVW� VHUj�PDMRU� FRP�
PHQ\V�REMHFWHV�WLQJXL�HO�JUXS��(IHFWLYDPHQW��KRP�SRW�FRPSURYDU�D�OD�ILJXUD�������FRP�OD�GLVWjQFLD�
HV� UHGXHL[� GHJXW� D� O¶HIHFWH� G¶DWUDFFLy� TXH� UHDOLW]D� O¶REMHFWH� VREUH� HO� FHQWURLGH� SHU� OD� VHYD�
SHUWLQHQoD�D�SULRUL�DO�FO~VWHU��(Q�HO�FDV�OtPLW��XQ�FO~VWHU�TXH�HQ�XQD�GHWHUPLQDGD�LWHUDFLy�FRQWLQJXL�
XQ�~QLF�REMHFWH��DTXHVW�TXHGDUj�LPPRELOLW]DW���

$PE� O¶REMHFWLX� G¶HOLPLQDU� DTXHVW� HIHFWH� QR�
GHVLWMDW�� SURSRVHP� �MD� SXEOLFDW� D� 2OLYD� HW� DO�� ������
FDOFXODU� OD� GLVWjQFLD�G¶XQ�HOHPHQW� D� FDGD� FHQWURLGH�
HOLPLQDQW�QH� OD� LQIOXqQFLD�� GH� PDQHUD� HTXLYDOHQW� D�
XQD� H[WUDFFLy� PRPHQWjQLD�� /D� QRVWUD� SURSRVWD� Wp�
XQD� HYLGHQW� DQDORJLD� DPE� XQD� YDOLGDFLy� FUHXDGD� R�
OHDYH�RQH�RXW� �/22��� /¶H[SUHVVLy� GH� � ��NLH FRUUHJLGD�
pV�OD�VHJ�HQW��
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eV� HYLGHQW� TXH�� DPE� DTXHVWD� FRUUHFFLy�� OD� VXPD� G¶HUURUV� TXDGUjWLFV� VHUj� PpV� JUDQ�� GHJXW� D�
O¶DXJPHQW�GH�OD�GLVWjQFLD�HQWUH�HOV�REMHFWHV�L�HO�FHQWURLGHV��(Q�HO�FDV�FULVS��OD�UHODFLy�HQWUH�7(66�L�
7(66�/22��pV�EHQ�VHQ]LOOD��
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(Q�GHILQLWLYD��GRQFV�� WRWV�GRV�YDORUV� ��7(66� L�7(66�/22���QR�SRGHQ�FRPSDUDU�VH�GLUHFWDPHQW��
FDU�REHHL[HQ�D�FULWHULV�GLIHUHQWV�G¶DYDOXDFLy�GH�OHV�GLVWDQFLHV�GHOV�HOHPHQWV�DOV�FO~VWHUV��$�PpV��
FDO�UHVVDOWDU�TXH�OD�FRUUHFFLy�FRPSRUWD�OD�GHVDSDULFLy�G¶XQ�FO~VWHU�TXDQ�WLQJXL�XQ�VRO�REMHFWH��(Q�
DTXHVW�FDV��VHULD�UHFRPDQDEOH�XQ�HVWXGL�GHWDOODW�GH�O¶LQGLYLGX�SHU�GHWHFWDU�VL�HV�WUDFWD�G¶XQ�RXWOLHU�

�$�
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�
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��G� L���$��!�G� L���$¶���
)LJXUD� ������� $WUDFFLy� TXH� JHQHUD� O¶REMHFWH�
VREUH�HO�FHQWURLGH�$�HQ�pVVHU�LQFOzV��
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�SHU�H[HPSOH�� FRPSURYDU� O¶HIHFWH�TXH� WLQGULD� OD�VHYD�HOLPLQDFLy�VREUH�HO�(66� GHO� FO~VWHU�DO�TXH�
ILQDOPHQW� KDJL� HVWDW� DVVLJQDW��� /D� FRUUHFFLy� TXH� SURSRVHP� pV� DSUR[LPDGD� HQ� HO� FDV� GH�
SUR[LPLWDWV�TXH�QHFHVVLWLQ�SDUjPHWUHV�SHU�D�pVVHU�FDOFXODGHV��FRP�SHU�H[HPSOH�OD�'LVWjQFLD�χ��R�
OD�GLVWjQFLD�GH�0DKDODQRELV���MD�TXH�O¶H[WUDFFLy�GH�O¶LQGLYLGX�FRPSRUWDULD�FDOFXODU�HOV�SDUjPHWUHV�
GH�QRX��
�
��������)X]]\�&�0HDQV��)&0��

)X]]\�&�PHDQV��)&0��%H]GHN�������pV�XQD�JHQHUDOLW]DFLy�GH�O¶DOJRULVPH�.�PHDQV�D�O¶jPELW�
GH�OD�OzJLFD�GLIXVD��=DGHK��������/D�LGHD�RULJLQDO�G¶XWLOLW]DU�FRQMXQWV�GLIXVRV�HQ�WqFQLTXHV�G¶DQjOLVL�
GH�FO~VWHUV� IRX�XQD�SURSRVWD�GH�5XVSLQL� ��������������GHVHQYROXSDGD�SRVWHULRUPHQW�SHU�'XQQ�
������� L�%H]GHN��������HQWUH�G¶DOWUHV�DXWRUV��/D�PDQHUD�FRP�)&0� LQWURGXHL[� OD� OzJLFD�GLIXVD�DO�
IXQFLRQDO�GH�SDUWLFLy�GH�.�PHDQV�pV��%H]GHN��������������
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HVVHQW� ��NLX � OD� SHUWLQHQoD� GH� O¶HOHPHQW� Lω � DO� FRQMXQW� GLI~V� NΩ � L� ���� ∞∈P � XQ� H[SRQHQW� GH�
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$� OD� ILJXUD� ������PRVWUHP� O¶HIHFWH� TXH� SURYRFD� O¶DXJPHQW� GHO� SDUjPHWUH� GH� IX]]LQHVV� �P��
VREUH�HO� UHVXOWDW� GH�)&0��&RP�PpV�DOW� VLJXL� O¶H[SRQHQW�P�PpV� LQWHUPHGLV� VHUDQ�HOV� YDORUV�GH�
SHUWLQHQoD�L��SHU�WDQW��PpV�GLIXVD�VHUj�OD�SDUWLFLy��/¶DXJPHQW�GH�P�SUHVHQWD�GXHV�DYDQWDWJHV�L�XQ�
LQFRQYHQLHQW��(Q�SULPHU� OORF�� OHV�SHUWLQHQFHV�SHU�D�YDORUV�P� UHODWLYDPHQW�DOWV� LQGLTXHQ�SHU�HOOHV�
PDWHL[HV� VL� HOV� REMHFWHV� VyQ�PpV�SURSHUV�DO� FHQWURLGHV�R� VyQ�PpV�SHULIqULFV�HQ�HO� FO~VWHU��(Q�
VHJRQ�OORF��O¶LQFUHPHQW�G¶P�WDPEp�SUHVHQWD�XQD�DYDQWDWJH�DOJRUtVPLFD��GRQDW�TXH�HO�WUjQVLW�G¶XQD�
VROXFLy�D�XQD�DOWUD�HV�PpV�VXDX�TXH�HQ�HO�FDV�FULVS� �D�SULRUL�DTXHVW� IHW�QR� UHVXOWD�HYLGHQW���(O�
JUDQ� LQFRQYHQLHQW� HQ� O¶DXJPHQW� GH�P� pV� TXH� HV� SRW� DUULEDU� HQ� XQ� FDV� H[WUHP� D� XQD� VLWXDFLy�
WRWDOPHQW�GLIXVD�HQ�TXH�WRWHV�OHV�SHUWLQHQFHV�VLJXLQ���.�SHU�D�WRWV�HOV�JUXSV��(Q�DTXHVW�FDV�HOV�
FHQWURLGHV�GH�WRWV�HOV�JUXSV�V¶DSURSHQ�DO�FHQWURLGH�JOREDO�GH�OHV�GDGHV��

)LJXUD��������(OV�GRV�FO~VWHUV�GH�OD�ILJXUD�������FODVVLILFDWV�DPE�O¶DOJRULVPH�)&0��HPSUDQW�GLIHUHQWV�QLYHOOV�GH�P���

P ���� P ����

P ���� P ����
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6¶KDQ�SURSRVDW�GLYHUVHV�H[WHQVLRQV�GH�)&0�SHU�D�SRGHU�GHWHFWDU�HVWUXFWXUHV�QR�HVIqULTXHV��
GRQDW� TXH� )&0� Wp� LPSRUWDQWV� DSOLFDFLRQV� HQ� HO� UHFRQHL[HPHQW� DXWRPDWLW]DW� GH� SDWURQV�� 3HU�
H[HPSOH�� VL� HPSUHP� SHU� DO� FjOFXO� GH� OD� GLVWjQFLD� DO� FHQWURLGH� OD� PqWULFD� GH� 0DKDODQRELV� HQ�
FRPSWHV�GH�OD�SLWDJzULFD��%H]GHN�	�3DO��������SRGUHP�GHWHFWDU�PLOORU�HOÂOLSVHV�L�OtQLHV��YHJHX�HOV�
H[HPSOHV�%� L�'�GH� OD� ILJXUD���������3HU�DOWUD�EDQGD�XQD�PqWULFD� UDGLDO� �HQV�SHUPHWULD�GHWHFWDU�
HVWUXFWXUHV�FLUFXODUV��.ULVKQDSXUDP�������YHJHX�O¶H[HPSOH�$��GH�OD�ILJXUD���������

)&0� IRX� LQLFLDOPHQW� DSOLFDW� D� O¶DQjOLVL� GH� FRPXQLWDWV� YHJHWDOV� SHU� 0DUVLOL�/LEHOOL� ������� L�
(TXLKXD�������� L� OD�VHYD�XWLOLW]DFLy�HV� WURED�HQ�H[SDQVLy��0XFLQD��������$FWXDOPHQW��VyQ� IRUoD�
QRPEURVHV� OHV�DSOLFDFLRQV�G¶DTXHVW�DOJRULVPH� �SHU�H[HPSOH��2ODQR�HW�DO������D��3RGDQL�������
(VFXGHUR� 	� 3DMDUyQ� ������� )LQV� L� WRW� VHULD� SRVVLEOH� TXH� )&0� DFDEpV� SUHQHQW� HO� OORF� GH�
7:,163$1� FRP� D� DOJRULVPH�PpV� SRSXODU� HQ� O¶DQjOLVL� GH� FO~VWHUV� GH� FRPXQLWDWV� YHJHWDOV�� eV�
LPSRUWDQW�UHPDUFDU�TXH��SHU�WDO�G¶DSOLFDU�FRQYHQLHQWPHQW�)&0�HQ�GDGHV�GH�YHJHWDFLy��FDO�HPSUDU�
YDORUV�GH�O¶H[SRQHQW�P�SURSHUV�D����QRUPDOPHQW�P ����R�P ������

'DOH� ������� WURED� GRV� LQFRQYHQLHQWV� D� O¶DOJRULVPH� )&0�� ��� (V� SRW� YHXUH� DIHFWDW� SHU� OD�
FRQWDPLQDFLy�GH�WLSXV�GH�YHJHWDFLy�QR�EHQ�UHSUHVHQWDWV�HQ�OHV�GDGHV�PRVWUHMDGHV�L�DPE�FHQWUHV�
H[WHUQV�D�OHV�PDWHL[HV�����/¶DOJRULVPH�HVWjQGDUG�QR�FRQVLGHUD�OD�SRVVLELOLWDW�GH�YDULDFLRQV�HQ�OHV�
PDWULXV� GH� YDULjQFLHV�FRYDULjQFLHV� GHOV� JUXSV�� SHO� TXH� DL[z� LPSRVD� XQD� UHVWULFFLy� HQ� OD� IRUPD�
GHOV�FO~VWHUV��
�
�
�
�
��������(VWUDWqJLHV�G¶LQLFLDOLW]DFLy�GH�.0�L�)&0�

8QD�SURSLHWDW�LPSRUWDQW�GH�.�PHDQV�L�)X]]\�&�PHDQV�pV�TXH�OD�VROXFLy��SDUWLFLy��ILQDO�GHSqQ�
GH� OD�FRQILJXUDFLy� LQLFLDO� �SDUWLFLy��GHOV�FO~VWHUV�HVFROOLGD��R��HQ�DOWUHV�SDUDXOHV��GHOV�FHQWURLGHV�
LQLFLDOV� HVFROOLWV�� /¶DOJRULVPH� SRW� FRQYHUJLU� HQ� PROWV� FDVRV� D� PtQLPV� ORFDOV� GHO� IXQFLRQDO�� /D�
FRQILJXUDFLy�LQLFLDO�GHOV�FO~VWHUV�HV�SRW�HVWDEOLU�VHJXLQW�GLIHUHQWV�FULWHULV�R�HVWUDWqJLHV��

• 6XEPLQLVWUDU�XQD�KLSzWHVL�GH�SDUWLGD�D�SDUWLU�G¶XQ�FRQHL[HPHQW�D�SULRUL�GH�OHV�GDGHV��
• ([HFXWDU� HQ� SULPHU� OORF� XQ� DOJRULVPH�GH� FODVVLILFDFLy� MHUjUTXLF�� (Q� JHQHUDO�� pV�PpV�

FRQYHQLHQW� HPSUDU� XQ� DOJRULVPH� GH� FO~VWHU� MHUjUTXLF� TXH� QR� FRQWUDJXL� R� H[SDQGHL[L�
O¶HVSDL� GH�GDGHV� �83*0$��83*0&��:DUG¶V�� ������ /¶DUEUH�XOWUDPqWULF� UHVXOWDQW�KDXULD�
G¶pVVHU�µWDOODW¶�D�XQ�QLYHOO�GH�SUR[LPLWDW�WDO�TXH�HQ�UHVXOWpV�XQD�SDUWLFLy�DPE�HO�QRPEUH�
GH�FO~VWHUV�.�GHVLWMDW��0LOOLJDQ�	�6RNRO��������8Q�SUREOHPD�G¶DTXHVWD�HVWUDWqJLD�pV�OD�
H[FHVVLYD�GHSHQGqQFLD�TXH�HO�PqWRGH�SDUWLWLX�SRW�SUHVHQWDU�YHUV�OD�VROXFLy�MHUjUTXLFD�
GH�SDUWLGD��
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• 5HDOLW]DU�XQD�SDUWLFLy�HQ�XQ�QRPEUH�HOHYDW�GH�FO~VWHUV��6HJXLGDPHQW��DJUXSDU�DTXHOOV�
GRV�JUXSV�PpV�SURSHUV�L�WRUQDU�D�UHSHWLU�O¶DQjOLVL�GH�FO~VWHU�SDUWLWLX��&RQWLQXDU�DJUXSDQW�
L�H[HFXWDQW� O¶DOJRULVPH� ILQV�D�DUULEDU�DO�QRPEUH�GH�JUXSV�GHVLWMDW��$TXHVWD�HVWUDWqJLD�
SRW� VHU� PpV� FRVWRVD� TXH� O¶DQWHULRU�� SHUz� pV� PHQ\V� GHSHQHQW� G¶XQD� HVWUXFWXUD�
MHUjUTXLFD��

• *HQHUDU�DOHDWzULDPHQW�SDUWLFLRQV� LQLFLDOV�GLYHUVHV�YHJDGHV��/D�PLOORU�SDUWLFLy� ILQDO�HQ�
WHUPHV�GH�7(66�pV�OD�VROXFLy�D�FRQVHUYDU��$TXHVWD�HVWUDWqJLD�FRQGXLUj�HQ�PROWV�FDVRV�
D�JHQHUDU�FHQWURLGHV�SURSHUV�DO�FHQWUH�GH�GDGHV��SHO�TXH�QR�VHPEOD�PDVVD�DGLHQW��

• (VFROOLU� DOHDWzULDPHQW� REMHFWHV� FRP� D� FHQWURLGHV� LQLFLDOV� GLYHUVHV� YHJDGHV�� $OWUD�
YHJDGD�� OD� PLOORU� SDUWLFLy� ILQDO� HQ� WHUPHV� GH� 7(66� pV� OD� VROXFLy� D� FRQVHUYDU�� (Q�
JHQHUDO��FRP�D�H[SORUDFLy�DOHDWzULD��DTXHVWD�HVWUDWqJLD�pV�PpV�HILFLHQW�TXH�O¶DQWHULRU��

• 6¶KDQ� SURSRVDW� HVWUDWqJLHV� PpV� FRPSOH[HV� G¶LQLFLDOLW]DFLy� TXH� SHUPHWHQ� XQD�
H[SORUDFLy� GH� O¶HVSDL� GH� VROXFLRQV� GHO� IXQFLRQDO� PpV� HILFLHQW�� $TXHVWHV� LQFORXHQ�
WqFQLTXHV� FRP� VLPXODWHG� DQQHDOLQJ� �$O�6XOWDQ� 	� 6HOLP� ������� DOJRULVPHV� JHQqWLFV��
WDEX� VHDUFK� �$O�6XOWDQ� 	� )HGMNL� ������� YDULDEOH� QHLJKERXUKRRG� VHDUFK� �+DQVHQ� 	�
0ODGHQRYLF�������%HODFHO�HW�DO���������R�[DU[HV�QHXUDOV��3HGU\F]��������
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������0RGHO�GH�FODVVLILFDFLy�SHU�EORFV�G¶HVSqFLHV�LQYHQWDULV�
/HV�WDXOHV�ILWRVRFLROzJLTXHV�RUGHQDGHV�SHU�JUXSV�G¶HVSqFLHV�L�LQYHQWDULV�IRUHQ�LQWURGXwGHV�D�

OD�FLqQFLD�GH� OD�YHJHWDFLy�SHOV� IXQGDGRUV�GH� O¶HVFROD�VLJPDWLVWD��(O�PqWRGH�G¶RUGHQDFLy�PDQXDO�
HV�SRW�WUREDU�EUHXPHQW�GHVFULW�D�OD�LQWURGXFFLy�GH�OD�PHPzULD��$PE�O¶DUULEDGD�GHOV�RUGLQDGRUV�HV�
GHVHQYROXSDUHQ� IRUoD� DOJRULVPHV� GH� FODVVLILFDFLy� TXH� LQWHQWDYHQ� HPXODU� DTXHVW� UHRUGHQDPHQW�
PDQXDO� �SHU� H[HPSOH�&HVND�	�5RHPHU�������0RRUH������ LQ��0XFLQD�	�YDQ�GHU�0DDUHO� ������
:LOGL��������8QD�GLIHUqQFLD�IRQDPHQWDO�HQWUH�DTXHVWV�DOJRULVPHV�L�HOV�TXH�KHP�GHVFULW�ILQV�DUD�pV�
OD�GREOH�FODVVLILFDFLy�GH�HVSqFLHV�L�LQYHQWDULV��$L[t��D�OD�YHJDGD�HV�UHDOLW]D�XQD�DQjOLVL�GH�WLSXV�4��
�DQjOLVL� G¶REMHFWHV�� L� XQD�DQjOLVL� GH� WLSXV�5� �DQjOLVL�G¶DWULEXWV���3HU�DOWUD�EDQGD��HO� FRQFHSWH�GH�
FO~VWHU� G¶DTXHVWV� PqWRGHV� QR� HV� EDVD� HQ� OHV� UHODFLRQV� JHRPqWULTXHV� GHOV� LQYHQWDULV�� $�
FRQWLQXDFLy�GHVFULYLP�DOJXQV�PqWRGHV�G¶DTXHVW�PRGHO���

��������(635(662�L�&2&.7$,/�
/¶DOJRULVPH�(635(662� �%UXHOKHLGH�	�)OLQWURS�������HV�EDVD�HQ� OD�GHWHUPLQDFLy�GH�JUXSV�

G¶HVSqFLHV� L� LQYHQWDULV� �EORFV�� TXH� PD[LPLW]LQ� OD� GHQVLWDW� G¶DSDULFLRQV� GLQV� GHOV� EORFV�� (O�
SURFHGLPHQW� XWLOLW]DW� FRQVLVWHL[� D� HOLPLQDU� OHV� ILOHV�FROXPQHV� PHQ\V� GHQVHV� ILQV� D� WHQLU� XQD�
GHQVLWDW� LQWHUQD� GH� WRWV� HOV� HOHPHQWV� GH� OD� VXEPDWULX� UHVXOWDQW� LJXDO� R� PpV� JUDQ� TXH� XQ�
GHWHUPLQDW�OOLQGDU��(OV�EORFV�G¶HVSqFLHV�LQYHQWDULV�HV�JHQHUHQ�XQ�GDUUHUD�O¶DOWUH��(Q�FRQVHT�qQFLD��
OD�JHQHUDFLy�G¶XQ�EORF�GHSqQ�GHOV�EORFV�HVWDEOHUWV�SUqYLDPHQW��&2&.7$,/��%UXHOKHLGH�������HV�
XQ�DOJRULVPH�FRQFHSWXDOPHQW�VHPEODQW�D�(635(662��SHUz�EDVDW�HQ�OD�PD[LPLW]DFLy�GHO�QRPEUH�
GH� Wj[RQV� ILGHOV�� &2&.7$,/� SURGXHL[� JUXSV� G¶HVSqFLHV� OD� FRQFXUUqQFLD� GHOV� TXDOV� pV� PpV�
IUHT�HQW� TXH� O¶HVSHUDGD� HQ� FDV� GH� GLVWULEXFLy� DOHDWzULD� HQ� HO� FRQMXQW� G¶LQYHQWDULV�� 8QD�
FDUDFWHUtVWLFD� LPSRUWDQW�GH�&2&.7$,/� pV�TXH� O¶XVXDUL�SUHVHOHFFLRQD�XQD�HVSqFLH�R�XQ�FRQMXQW�
G¶HVSqFLHV�SHU�D�DFWXDU�FRP�D�JUXS�LQLFLDO��FRVD�TXH�GHWHUPLQD�OD�FRPSRVLFLy�ILQDO��$�FRQWLQXDFLy��
O¶DOJRULVPH� FRQVWUXHL[� XQ� EORFV� G¶HVSqFLHV� L� LQYHQWDULV� DOWHUQDQW� OD� GHWHUPLQDFLy� GHO� JUXS�
G¶LQYHQWDULV� L� GHO�JUXS�G¶HVSqFLHV�TXH� IRUPHQ�HO�EORF��(Q� OHV� LWHUDFLRQV��QRYHV�HVSqFLHV�SRGHQ�
HQWUDU�D�IRUPDU�SDUW�GHO�JUXS�R�HQ�SRGHQ�YHXUH¶V�H[FORVHV��HQ�EDVH�D�OD�ILGHOLWDW�PHVXUDGD�DPE�
O¶HVWDGtVWLF�X� �%UXHOKHLGH�������YHJHX�FDStWRO�������/D�PLGD�GHO�JUXS�G¶HVSqFLHV�HV�GHWHUPLQD�D�
WUDYpV�G¶XQ� OOLQGDU�GH� ILGHOLWDW��(OV� LQYHQWDULV�TXH�SHUWDQ\HQ�DO�EORF� �V¶HVWDEOHL[HQ�FRPSDUDQW�HO�
QRPEUH�GH�Wj[RQV�GHO�JUXS�TXH�SUHVHQWHQ�DPE�HO�TXH�KDXULHQ�GH�SUHVHQWDU�VL� OHV�HVSqFLHV�GHO�
JUXS� HV� GLVWULEXwVVLQ� DOHDWzULDPHQW� HQWUH� HOV� LQYHQWDULV�� 8QD� DYDQWDWJH� GH� &2&.7$,/� pV� OD�
IDFLOLWDW� SHU� WUDFWDU� JUDQV� YROXPV� GH� GDGHV�� (V� WURED� LPSOHPHQWDW� DO� SURJUDPD� -8,&(� �7LFKê�
�������(Q�DTXHVW�HVWXGL��QR�FRPSDUDUHP�DTXt�&2&.7$,/�DPE�HOV�DOWUHV�PqWRGHV�QXPqULFV�GH�
FODVVLILFDFLy��GHJXW�D�FRQVLGHUDU�TXH�OD�VHOHFFLy�LQLFLDO�GHO�JUXS�LQLFLDO�GH�Wj[RQV�pV�XQ�IDFWRU�GH�
VXEMHFWLYLWDW� TXH� pV� GHWHUPLQDQW� SHO� UHVXOWDW� GH� O¶DOJRULVPH� L� SRVD� HQ� GHVDYDQWDWJH� HOV� DOWUHV�
PqWRGHV��HOV�TXDOV�QR�XWLOLW]HQ�DTXHVW�FRQHL[HPHQW�D�SULRUL�GH�OHV�GDGHV��
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��������5(%/2&.�
5(%/2&.� �3RGDQL� 	� )HROL� ������ pV� XQ� DOJRULVPH� GH� FODVVLILFDFLy� TXH� UHDOLW]D� XQD� GREOH�

SDUWLFLy�HQ�JUXSV�G¶HVSqFLHV�L�JUXSV�G¶LQYHQWDULV��3HUPHW�RSWLPLW]DU�WUHV�IXQFLRQV�GLIHUHQWV���
���0D[LPLW]DU�OD�FRQWLQJqQFLD�HQWUH�EORFV�PLWMDQoDQW�O¶HVWDGtVWLF� ��SHU�D�GDGHV�ELQjULHV���
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RQ�.��L�.��VyQ�HO�QRPEUH�GH�JUXSV�G¶LQYHQWDULV�L�Wj[RQV�UHVSHFWLYDPHQW��ILM�pV�HO�QRPEUH�GH�
SUHVqQFLHV� HQ� HO� EORF� LM�� /¶HVWDGtVWLF� PHVXUD� OD� GLYHUJqQFLD� GH� OD� GLVWULEXFLy� GH� EORFV�
UHVSHFWH�OD�GLVWULEXFLy�HVSHUDGD��
���0LQLPLW]DU�XQ�HVWDGtVWLF�G¶LQIRUPDFLy�SHU�D�FDUjFWHUV�QRPLQDOV��TXDOLWDWLXV�QR�RUGLQDOV����
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RQ�N�� L�N��VyQ�HO�QRPEUH�GH�YDULDEOHV�GHO�JUXS� L� L�HO�QRPEUH�G¶REMHFWHV�GHO�JUXS� M��6�pV�HO�
QRPEUH�G¶HVWDWV�GH�FDUjFWHU� L� IKLM�pV� OD� IUHT�qQFLD�GH� O¶HVWDW�K�HQ�HO�EORF� LM��&DO� UHPDUFDU�
TXH� VL� DSOLTXHP�DTXHVW� IXQFLRQDO� D�GDGHV�ELQjULHV�� HOV� HVWDWV� SUHVqQFLD� L� DEVqQFLD� VyQ�
WUDFWDWV�VLPqWULFDPHQW��PHQWUH�TXH�QR�pV�DL[t�DPE�O¶HVWDGtVWLF� ���
���0LQLPLW]DU�OD�VXPD�GH�TXDGUDWV�GLQV�GHOV�EORFV�SHU�D�YDULDEOHV�TXDQWLWDWLYHV��
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RQ� LM..[ ��� �� GHQRWD� OD�PLWMDQD� GHOV� YDORUV� HQ� HO� EORF� TXH� FRQWp� O¶HOHPHQW� GH� OD�PDWULX� LM��
1RWHX�TXH��HQ�HO�FDV�GH�XQ�VRO�JUXS�GH�YDULDEOHV��DTXHVW�IXQFLRQDO�HTXLYDO�DO�GH�.�PHDQV��

8Q� LQFRQYHQLHQW� LPSRUWDQW� GH�5(%/2&.� pV� OD� QHFHVVLWDW� GH� GHILQLU� D� SULRUL� HO� QRPEUH� GH�
JUXSV��WDQ�G¶LQYHQWDULV�FRP�GH�Wj[RQV��/¶DOJRULVPH�5(%/2&.�SDUWHL[�G¶XQD�GREOH�SDUWLFLy�LQLFLDO��
VREUH� OD� TXDO� D� FDGD� LWHUDFLy� UHFROÂORFD� DTXHOOD� YDULDEOH� R� REMHFWH� TXH� SURYRTXL� XQD� PLOORU�
RSWLPLW]DFLy�GHO�IXQFLRQDO��&RP�HQ�HO�FDV�GHOV�DOJRULVPHV�SDUWLWLXV��OD�VROXFLy�ILQDO�GH�5(%/2&.�
GHSqQ� GH� OD� GREOH� SDUWLFLy� LQLFLDO�� SHO� TXH� pV� QHFHVVDUL� UHDOLW]DU� GLIHUHQWV� H[HFXFLRQV� GH�
O¶DOJRULVPH�SDUWLQW�GH�GREOHV�SDUWLFLRQV�JHQHUDGHV�DOHDWzULDPHQW��

5(%/2&.�KD�HVWDW�XWLOLW]DW�VDWLVIDFWzULDPHQW�SHU�3DXVDV�	�)HROL� �������SHU�D�HVWXGLDU� OHV�
UHODFLRQV� LQGLUHFWHV� HQWUH� OD� YHJHWDFLy� GHOV� ERVFRV� SLULQHQFV� GH� 3LQXV� V\OYHVWULV� L� YDULDEOHV�
TXtPLFR�ItVLTXHV�DPELHQWDOV��



&DStWRO������0RGHOV�L�PqWRGHV�GH�FODVVLILFDFLy�QXPqULFD�GH�OD�YHJHWDFLy�

�

���

������&RPSDUDFLy�L�DYDOXDFLy�GH�FODVVLILFDFLRQV�
8Q�FRS�UHDOLW]DGD�XQD�DQjOLVL�GH�FO~VWHUV��R�XQD�DQjOLVL�PXOWLYDULDQW�HQ�JHQHUDO��pV�HVVHQFLDO�

GLVSRVDU� GH�PqWRGHV� SHU� DYDOXDU� HOV� UHVXOWDWV� REWLQJXWV� L� FRPSDUDU� HOV� VHXV�PqULWV� HQ� UHODFLy�
DPE�DOWUHV�DQjOLVLV��&RP�HQ�HO� FDV�GHOV�PqWRGHV�GH�FODVVLILFDFLy��KRP� WURED�ELEOLRJUDILD�VREUH�
DTXHVW� WHPD�SXEOLFDGD�HQ�PROWV�FDPSV�GLIHUHQWV��HVVHQW�HO�JUDX�GH�IRUPDOLVPH�WDPEp�YDULDEOH��
&RP� D� LQWURGXFFLy� D� OD� FRPSDUDFLy� GH� UHVXOWDWV� GH� PqWRGHV� PXOWLYDULDQWV� HQ� HO� FDPS� GH�
O¶HFRORJLD�QXPqULFD�KRP�SRW�UHIHULU�VH�D�OHV�UHYLVLRQV�GH�5RKOI��������L�3RGDQL������D���

�
��������&RPSDUDFLy�GH�FODVVLILFDFLRQV��PHVXUHV�G¶DFRUG�L�FODVVLILFDFLRQV�FRQVHQV�

&RP�TXH� OHV� FODVVLILFDFLRQV� UHVXOWDQWV� GH� O¶DQjOLVL� GH� FO~VWHUV�HVWDQ� LQIOXHQFLDGHV� � SHU� OHV�
GLIHUHQWV�GHFLVLRQV�TXH�O¶LQYHVWLJDGRU�KD�SUHV�HQ�OHV�HWDSHV�GH�PRVWUDWJH�L�DQjOLVL��OD�FRPSDUDFLy�
HQWUH�FODVVLILFDFLRQV�DOWHUQDWLYHV�GHOV�PDWHL[RV�LQYHQWDULV�KDXULD�GH�VHU�SDUW�LQWHJUDO�GHOV�HVWXGLV�
GH� YHJHWDFLy�� (Q� DTXHVW� VHQWLW� VyQ� HVSHFLDOPHQW� ~WLOV� OHV� PHVXUHV� G¶DFRUG� HQWUH� SDUHOOHV� GH�
FODVVLILFDFLRQV��WHPD�DO�TXH�GHGLFDUHP�HOV�SURSHUV�DSDUWDWV���

'¶DOWUD� EDQGD�� VL� KRP� HVWj� LQWHUHVVDW� HQ� H[DPLQDU� O¶DFRUG� JHQHUDO� HQWUH� GLIHUHQWV�
FODVVLILFDFLRQV�DOWHUQDWLYHV�GH�OHV�PDWHL[HV�GDGHV��OD�FRQVWUXFFLy�G¶XQD�FODVVLILFDFLy�FRQVHQV�SRW�
GRQDU�LQIRUPDFLy�PROW�~WLO��(Q�JHQHUDO�OHV�FODVVLILFDFLRQV�FRQVHQV�HQV�DMXGHQ�D�QR�LQWHUSUHWDU�HQ�
H[FpV�HOV�UHVXOWDWV�G¶XQD�VROD�FODVVLILFDFLy��/¶DSOLFDFLy�GH�PqWRGHV�FRQVHQV�QR�HV�UHVWULQJHL[�D�OD�
FRPSDUDFLy� GH� GLIHUHQWV� DOWHUQDWLYHV� DOJRUtVPLTXHV� GH� FODVVLILFDFLy�� VLQy� TXH� WDPEp� SRW� VHUYLU�
FUHDU� XQD� FODVVLILFDFLy� FRQVHQV� TXDQ� KRP� GLVSRVD� GH� FODVVLILFDFLRQV� JHQHUDGHV� DPE�
VXEFRQMXQWV�GH�YDULDEOHV�GLIHUHQWV���

(Q� OD� FRPSDUDFLy� GH� GHQGURJUDPHV�� KL� KD� GLIHUHQWV� DSUR[LPDFLRQV� SHU� D� JHQHUDU� DUEUHV�
FRQVHQV��eV�XVXDO� OD�FRQVWUXFFLy�G¶DUEUHV�GH�FRQVHQV�HVWULFWH� �VWULFW�FRQVHQVXV� WUHHV��6RNDO�	�
5RKOI� ������� RQ� QRPpV� HV� FRQVHUYHQ� DTXHOOV� FO~VWHUV� FRPXQV� D� WRWV� HOV� DUEUHV� RULJLQDOV��
/HIWNRYLFK� ������� SURSRVD� XQD� HVWUDWqJLD� GH� FRQVWUXFFLy� G¶DUEUHV� FRQVHQV� D� SDUWLU� GH� OHV�
FRRUGHQDGHV�SULQFLSDOV�GHULYDGHV�GH�OHV�PDWULXV�XOWUDPqWULTXHV�GHOV�DUEUHV�RULJLQDOV���

'HJXW�D�OD�VHYD�FRPSOH[LWDW��QR�UHYLVDUHP�DTXt�OD�JHQHUDFLy�GH�SDUWLFLRQV�FRQVHQV��(O�OHFWRU�
LQWHUHVVDW�SRW�DGUHoDU�VH�DOV�WUHEDOOV�GH�1HXPDQ�	�1RUWRQ���������3RGDQL������������E���SHU�D�
SDUWLFLRQV�KDUG��L�3RGDQL��������SHU�D�SDUWLFLRQV�GLIXVHV��

�
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��������0HVXUHV�G¶DFRUG�HQWUH�SDUWLFLRQV�FULVS�
6LJXLQ� 1[.8 �L� 
1[.9 �GXHV�SDUWLFLRQV�GHO�PDWHL[�FRQMXQW�G¶REMHFWHV�HQ�XQ�QRPEUH�GH�FO~VWHUV�

.� L� .¶� UHVSHFWLYDPHQW�� O¶HVWXGL� GH� OD� VHPEODQoD� HQWUH� GXHV� SDUWLFLRQV� SHUPHW� GLIHUHQWV�
DSUR[LPDFLRQV��

(Q� XQD� SULPHUD� DSUR[LPDFLy�� KRP� JHQHUD� XQD� WDXOD� GH� FODVVLILFDFLRQV� FUHXDGHV� �FURVV�
FODVVLILFDWLRQ�WDEOH��R�WDXOD�GH�FRQIXVLy�7.[.¶�RQ�HV�FUHXHQ�OHV�GXHV�SDUWLFLRQV��&DGD�HOHPHQW�WNN¶�
GH� OD� WDXOD� FRQWp�HO� QRPEUH�G¶REMHFWHV�FODVVLILFDWV�DO�JUXS�N� G¶�8� L� DO�JUXS�N¶� GH�9� �� /D�VLPSOH�
LQVSHFFLy�GH�OD�PDWULX�7�MD�SURSRUFLRQD�PROWD�LQIRUPDFLy�GH�OD�UHODFLy�HQWUH�OHV�SDUWLFLRQV��$�SDUWLU�
GH�OD�PDWULX�7�KRP�SRW�FDOFXODU�FRHILFLHQWV�GH�FRQWLQJqQFLD��FRP�O¶HVWDGtVWLF� ���
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TXH�SHUPHW�WHVWDU�OD�LQGHSHQGqQFLD�GH�OHV�SDUWLFLRQV��$�OD�SUjFWLFD��WHVWDU�OD�LQGHSHQGqQFLD�HQWUH�
SDUWLFLRQV�Wp�UHODWLYDPHQW�SRF�LQWHUqV��SHUTXq�O¶REMHFWLX�SULQFLSDO�GH�OD�FRPSDUDFLy�pV�O¶DYDOXDFLy�
GH� OD� VHPEODQoD� R� GLIHUqQFLD�� $OWHUQDWLYDPHQW�� KRP�SRW� FDOFXODU�PHVXUHV� G¶LQIRUPDFLy� WHzULFD��
FRP�OD�GLYHUJqQFLD�HQWUH�OHV�GXHV�FODVVLILFDFLRQV��)HROL�HW�DO���������
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/D�FRPSDUDFLy�GH�OD�FRUUHVSRQGqQFLD�HV�SRW�DSOLFDU�D�OD�FRUUHODFLy�GH�SDUHOOHV�GH�FO~VWHUV��
SHO�TXH�KRP�SRW��ILQDOPHQW�REWHQLU�XQD�WDXOD�GH�PHVXUHV�GH�FRUUHVSRQGqQFLD�HQWUH�HOV�JUXSV�GH�
OHV�GXHV�FODVVLILFDFLRQV��3HU�H[HPSOH��%UXHOKHLGH�	�&K\WU\��������HPSUHQ�HO�FRHILFLHQW�Φ��YHJHX�
HO�FDStWRO�������HTXLYDOHQW�D�XQD�PHVXUD�GH�FRUUHODFLy�SHU�D�GDGHV�ELQjULHV��SHU�WDO�G¶�DYDOXDU�OD�
FRUUHVSRQGqQFLD�HQWUH�FODVVLILFDFLRQV���

8QD� DOWUD� DSUR[LPDFLy� SHU� D� PHVXUDU� O¶DFRUG� HQWUH� SDUWLFLRQV� LPSOLFD� HO� SDV� LQWHUPHGL� GH�
GHVFULXUH�FDGD�FODVVLILFDFLy�D�SDUWLU�G¶XQD�PDWULX�G¶LQFLGqQFLD�&1[1� ��(Q�XQD�PDWULX�G¶LQFLGqQFLD���
FDGD� FDVHOOD� FLM� SUHQ� HO� YDORU� �� VL� HOV� REMHFWHV� L� L� M� SHUWDQ\HQ� DO� PDWHL[� FO~VWHU�� L� �� HQ� FDV�
FRQWUDUL�� $� SDUWLU� G¶DTXt�� KRP� SRW� HVWXGLDU� OD� UHODFLy� HQWUH� OHV� GXHV� SDUWLFLRQV� FRPSDUDQW� OHV�
FDVHOOHV� GH� OHV� UHVSHFWLYHV�PDWULXV� G¶LQFLGqQFLD�� 8QD� GH� OHV�PHVXUHV� G¶DFRUG� HQWUH� SDUWLFLRQV�
PpV� HPSUDGHV� pV� O¶tQGH[� GH� 5DQG� �������� $TXHVW� tQGH[� FDOFXOD� OD� SUREDELOLWDW� GH� TXH� GRV�
REMHFWHV�DJDIDWV�DOHDWzULDPHQW�WLQJXLQ�HO�PDWHL[�WUDFWDPHQW�HQ�OHV�GXHV�SDUWLFLRQV���

�
�



&DStWRO������0RGHOV�L�PqWRGHV�GH�FODVVLILFDFLy�QXPqULFD�GH�OD�YHJHWDFLy�
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���

)RUPDOPHQW��O¶tQGH[�GH�5DQG�HV�GHILQHL[�FRP�D��
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D�� LM� ���VL� L�L� M�SHUWDQ\HQ�D�XQ�PDWHL[�JUXS�D�8�L�9��F�8�LM� ���L�F�9�LM� ����
E�� LM� ���VL� L�L� M�SHUWDQ\HQ�D�XQ�JUXS�GLIHUHQW�D�8�L�D�XQ�PDWHL[�JUXS�D�9��F�8�LM ��L�F�9�LM� ���
F�� LM� ���VL� L�L� M�SHUWDQ\HQ�D�XQ�PDWHL[�JUXS�D�8�L�D�XQ�JUXS�GLIHUHQW�D�9��F�8�LM ��L�F�9�LM ���
G�� LM� ���VL� L�L� M�SHUWDQ\HQ�D�XQ�JUXS�GLIHUHQW��WDQW�D�8�FRP�D�9��F�8�LM ��L�F�9�LM ���
�
/¶tQGH[�GH�5DQG�HTXLYDO�DO�FjOFXO�GHO�VLPSOH�PDWFKLQJ�FRHIILFLHQW���6RNDO�	�0LFKHQHU�������

VREUH�XQD�WDXOD�GH�FRQWLQJqQFLD�GRV�SHU�GRV��WDXOD�RQ�FDGD�FDVHOOD�FRQWp�HO�QRPEUH�GH�FDVRV�HQ�
TXH�HV�GyQD��D����E����F��R��G���3HU�WDQW��XQD�DOWUD�QRWDFLy�GH�O¶tQGH[�GH�5DQG�pV��

�������� GFEDGD5DQG ++++=98 ��
7DO�L�FRP�LQGLFD�3RGDQL���������KRP�SRGULD�FDOFXODU�DOWUHV�tQGH[V�ELQDULV��EDVDQW�VH�HQ�OD�PDWHL[D�
WDXOD��[��FRP��SHU�H[HPSOH��O¶tQGH[�GH�-DFFDUG��������R�HO�GH�6¡UHQVHQ���������

(V�SRW�GHPRVWUDU�DPE�FHUWD�IDFLOLWDW�TXH�O¶tQGH[�GH�5DQG�HV�SRW�H[SUHVVDU�WDPEp�D�SDUWLU�GH�
OD�WDXOD�GH�FODVVLILFDFLRQV�FUHXDGHV�7��
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 [[[ ��

$�SDUWLU�G¶DTXHVWD�GDUUHUD�QRWDFLy��+XEHUW�	�$UDELH��������SURSRVDUHQ�FRUUHJLU� O¶tQGH[�GH�5DQG�
SHU� WUHXUH¶Q� O¶DFRUG� HQWUH� SDUWLFLRQV� GHJXW� ~QLFDPHQW� D� O¶DW]DU�� FRQVLGHUDQW� XQD� GLVWULEXFLy�
KLSHUJHRPqWULFD�GH�OHV�SDUWLFLRQV��/¶tQGH[�GH�5DQG�FRUUHJLW�pV��

����
������� 5DQG([SHFWHG5DQG0D[LPXP

5DQG([SHFWHG5DQGDQG&RUUHFWHG5
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 [[[ ��

/¶tQGH[� GH� 5DQG� FRUUHJLW� DWHQ\� XQ� YDORU� �� TXDQ� HO� QRPEUH� GH� FRLQFLGqQFLHV� HTXLYDO� D� OHV�
HVSHUDGHV�~QLFDPHQW�SHU�DW]DU� �PRGHO�QXO���8Q�YDORU��� LPSOLFD��FRP�HQ�HO�FDV�QR�FRUUHJLW��XQD�
FRUUHVSRQGqQFLD�SHUIHFWH�HQWUH�HOV�JUXSV�GH� OHV�GXHV�SDUWLFLRQV�FRPSDUDGHV��/¶tQGH[�GH�5DQG��
FRUUHJLW� R� QR�� SUHVHQWD� O¶DYDQWDWJH�� UHVSHFWH�DOWUHV�HVWUDWqJLHV�GH� FRPSDUDFLy�� GH�SRGHU�pVVHU�
FDOFXODW�TXDQ�HO�QRPEUH�GH�FO~VWHUV�G¶XQD�SDUWLFLy�pV�GLIHUHQW�GHO�QRPEUH�GH�FO~VWHUV�GH�O¶DOWUD��.�
SRW�pVVHU�GLIHUHQW�GH�.¶���
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8QD�GDUUHUD� DSUR[LPDFLy� D� O¶DYDOXDFLy� GH� OD� SUR[LPLWDW� HQWUH� GXHV�SDUWLFLRQV� FRQVLVWHL[� HQ�
H[SUHVVDU� OD� GLVWjQFLD� HQWUH� OHV� SDUWLFLRQV� HQ� WHUPHV� GHO� QRPEUH� PtQLP� GH� WUDQVIRUPDFLRQV�
DGPLVLEOHV� QHFHVVDUL� SHU� WUDQVIRUPDU� XQD� SDUWLFLy� HQ� O¶DOWUD� �0,1'07�� PLQLPXP� QXPEHU� RI�
GLYLVLRQV��PHUJHQFHV�DQG�WUDQVIHUV��'D\�������3RGDQL��������

��������0HVXUHV�G¶DFRUG�HQWUH�SDUWLFLRQV�GLIXVHV��*HQHUDOLW]DFLy�GH�O¶tQGH[�GH�5DQG��
3HU� WDO� GH� FRPSDUDU� SDUWLFLRQV� GLIXVHV�� XQD� SULPHUD� DSUR[LPDFLy� FRQVLVWHL[� HQ� DSOLFDU� HOV�

PqWRGHV� FULVS� GHVSUpV� GH� FRQYHUWLU� OHV� SDUWLFLRQV� GLIXVHV� HQ� SDUWLFLRQV� FULVS�� SURFpV� TXH�� HQ�
DQJOqV��V¶DQRPHQD�GHIX]]LILFDWLRQ��/D�GHIX]]LILFDWLRQ�HV�SRW�UHDOLW]DU�GH�GXHV�PDQHUHV�EjVLTXHV��
���3HU�D�FDGD�REMHFWH�HVFROOLU�HO�JUXS�DPE�PpV�SHUWLQHQoD��DO�TXDO�V¶KL�DVVLJQD�XQ�YDORU��� L�D�OD�
UHVWD�GH�JUXSV�]HUR�����$�SDUWLU�G¶XQ� ³WDOO� ´� � �FXW���pV�D�GLU��GHILQLQW�XQD�PDWULX�GH�SHUWLQHQoD�
FULVS�RQ�HO�YDORU�G¶XQD�FDVHOOD�pV���VL�D�OD�FRUUHVSRQHQW�FDVHOOD�GH�OD�PDWULX�GLIXVD�OD�SHUWLQHQoD�
pV� LJXDO� R� VXSHULRU� D� � � �%RGMDQRYD� ������� (O� VHJRQ� PqWRGH� SRW� GRQDU� OORF� D� SDUWLFLRQV�
GHJHQHUDGHV��SDUWLFLRQV�TXH�QR�FRPSOHL[HQ�OD�FRQGLFLy�E�GH�O¶DSDUWDW�����������(Q�FRQVHT�qQFLD��
O¶HVWUDWqJLD�GH�GHIX]]LILFDWLRQ�PpV�IUHT�HQW�pV�OD�SULPHUD���

6L� KRP�YRO� YDORUDU� O¶DFRUG�HQWUH�SDUWLFLRQV�GLIXVHV�VHQVH�KDYHU�GH�SHUGUH� LQIRUPDFLy�HQ� OD�
GHIX]]LILFDWLRQ��FDO�GLVSRVDU�GH�PHVXUHV�G¶DFRUG�TXH�SXJXLQ�WUDFWDU�YDORUV�GH�SHUWLQHQoD�GLIXVRV��
(Q�DTXHVW�VHQWLW��3RGDQL��������SURSRVD�HVWHQGUH�0,1'07�DO�FDV�GLI~V��&RQFUHWDPHQW��DTXHVW�
DXWRU�SURSRVD�FRPSURYDU�WRWHV�OHV�SHUPXWDFLRQV�SRVVLEOHV�GH�OHV�FROXPQHV�GH�8�UHVSHFWH�9�SHU�
WUREDU�DTXHOOD�SHUPXWDFLy�TXH�PLQLPLW]L�OD�GLVWjQFLD��
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/¶DSUR[LPDFLy�0,1'07�SUHVHQWD�O¶LQFRQYHQLHQW�GH�UHTXHULU�HO�PDWHL[�QRPEUH�GH�FODVVHV�D�8�L�9��
3RGDQL��������DUJXPHQWD�TXH�OHV�DOWUHV�PHVXUHV�G¶DFRUG�SHU�D�SDUWLFLRQV�FULVS�QR�VyQ�DSOLFDEOHV�
D�SDUWLFLRQV�GLIXVHV�MD�TXH�UHTXHUHL[HQ�FODVVHV�GHWHUPLQtVWLTXHV��1R�REVWDQW��VHJRQV�SURSRVHP�D�
FRQWLQXDFLy��OD�JHQHUDOLW]DFLy�pV�SRVVLEOH�VL�H[SUHVVHP�7�L�&�HQ�QRWDFLy�PDWULFLDO��(IHFWLYDPHQW��
HO�FjOFXO�GH�OD�WDXOD�GH�FRQWLQJqQFLD��7��HV�SRW�H[SUHVVDU�HQ�QRWDFLy�PDWULFLDO�D�SDUWLU�GHO�SURGXFWH�
GH�OHV�PDWULXV�GH�SHUWLQHQoD�� 98987 ⋅= 
��� ��$QjORJDPHQW��HO�FjOFXO�GH�OD�PDWULX�G¶LQFLGqQFLD��
&��HV�SRW�H[SUHVVDU�� 
�� 888& ⋅= ��$TXHVW�QRWDFLy�PDWULFLDO�GHO�FjOFXO�GH�&�L�7��REUH�OD�SRUWD�D�
FDOFXODU�HVWDGtVWLFV�GH�FRPSDUDFLy�GH�SDUWLFLRQV�FULVS�VREUH�SDUWLFLRQV�GLIXVHV�QR�GHJHQHUDGHV��
(VSHFLDOPHQW� LQWHUHVVDQW� pV� O¶H[WHQVLy� GH� O¶tQGH[� GH� 5DQG� DO� FDV� GLI~V�� RQ� HO� FjOFXO� GH� OHV�
FDVHOOHV�GH�OD�WDXOD�GH�FRQWLQJqQFLD�GRV�SHU�GRV�VHULD��
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&DStWRO������0RGHOV�L�PqWRGHV�GH�FODVVLILFDFLy�QXPqULFD�GH�OD�YHJHWDFLy�
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eV�IjFLO�FRPSURYDU�TXH�DTXHVWD�GHILQLFLy�GHOV�YDORUV�GH�OHV�FDVHOOHV�GH�OD�WDXOD�GH�FRQWLQJqQFLD�
GRV� SHU� GRV� JHQHUDOLW]D� HO� FDV� FULVS� L� FRPSOHL[�� HQ� HO� FDV� GH� SDUWLFLRQV� QR� GHJHQHUDGHV�� TXH�
�D�E�F�G�� ��1� Â�1������� �����$TXHVWD�JHQHUDOLW]DFLy�GH� O¶tQGH[�GH�5DQG�WDPEp�HV�SRW�HVWHQGUH�D�
O¶tQGH[�GH�5DQG�FRUUHJLW�SHU�O¶DW]DU�GH�+XEHUW�	�$UDELH���������$�OHV�ILJXUHV�������L�������PRVWUHP�
GRV�FDVRV�VHQ]LOOV�SHU�H[HPSOLILFDU�GH�OHV�JHQHUDOLW]DFLRQV�SURSRVDGHV���
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5DQG�
)X]]\�5DQG�
&RUUHFWHG�5DQG�
)X]]\�&RUUHFWHG�5DQG�

)LJXUD��������([HPSOH�GH�JHQHUDOLW]DFLy�GH�O¶tQGH[�GH�5DQG�DO�FDV�GLI~V��$�O¶HVTXHUUD�KL�KD�GXHV�SDUWLFLRQV��8�L�9��
GH�GLPHQVLRQV��[���/HV�SDUWLFLRQV�GLIHUHL[HQ�WDQ�VROV�HQ�OD�FODVVLILFDFLy��D�OD�SDUWLFLy�9��GHO�GDUUHU�REMHFWH��� ���HQ�TXH�OD�SHUWLQHQoD�D�DPEGyV�JUXSV�GHSqQ�GHO�SDUjPHWUH�S��(O�GLDJUDPD�GH�OD�GUHWD�PRVWUD�HOV�YDORUV�REWLQJXWV�SHU�D�
O¶tQGH[�GH�5DQG�DPE�L�VHQVH�FRUUHFFLy��HQ�OHV�YHUVLRQV�FULVS�L�IX]]\��(Q�HOV�H[WUHPV��S� ���R�S� �����OD�YHUVLRQV�IX]]\�
GHOV�LQGH[RV�FRLQFLGHL[�DPE�OHV�YHUVLRQV�FULVS��'¶DOWUD�EDQGD��SHU�YDORUV�GH�SHUWLQHQoD�GLIXVD�GH� ���HO�FjOFXO�IX]]\�GHOV�LQGH[RV�SHUPHW�XQ�WUjQVLW�JUDGXDO�HQWUH�OHV�VLWXDFLRQV�H[WUHPHV��/HV�YHUVLRQV�GH�O¶tQGH[�FRUUHJLGHV�SHU�O¶DW]DU��
SUHVHQWHQ�OzJLFDPHQW��YDORUV�LQIHULRUV�TXH�OHV�QR�FRUUHJLGHV��
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)X]]\�&RUUHFWHG�5DQG��1 ������
)X]]\�&RUUHFWHG�5DQG��1 ����

)LJXUD��������([HPSOH�GH�JHQHUDOLW]DFLy�GH�O¶tQGH[�GH�5DQG�DO�FDV�GLI~V��$�O¶HVTXHUUD�KL�KD�GXHV�SDUWLFLRQV��8�L�9��
GH�GLPHQVLRQV�1[���8��pV�HQ�XQD�SDUWLFLy�HQ�GRV�JUXSV�GH�PLGD�1����$�OD�SDUWLFLy�9��OD�SHUWLQHQoD�D�DPEGyV�JUXSV�
GHSqQ�GHO�SDUjPHWUH�µS¶��(O�GLDJUDPD�GH�OD�GUHWD�PRVWUD�HOV�YDORUV�REWLQJXWV�SHU�D�O¶tQGH[�GH�5DQG�IX]]\�DPE�L�VHQVH�
FRUUHFFLy��(Q�HOV�H[WUHPV��S� ���R�S� ����OHV�SDUWLFLRQV�FRLQFLGHL[HQ�L�O¶tQGH[�pV������3HU�D�OD�]RQD�PpV�FRQIXVD�G¶9�
�S� ������O¶tQGH[�VHQVH�FRUUHJLU�HVGHYp�����L�HO�FRUUHJLW������LQGHSHQGHQWPHQW�GHO�QRPEUH�G¶REMHFWHV�GH�OD�SDUWLFLy��
$TXHVW�IHW�UHIOH[D�OD� LQGHWHUPLQDFLy�GH�OD�PDWULX�9��TXH�GHV�G¶XQ�SXQW�GH�YLVWD�FULVS�FRUUHVSRQGULD�D�O¶DVVLJQDFLy�
DOHDWzULD�GH�FDGD�REMHFWH�D�XQ�GHOV�JUXSV��(O�UHVXOWDW�����GH�O¶tQGH[�GH�5DQG�GLI~V�FRUUHJLW�pV�DFFHSWDEOH�L�GHVLWMDEOH��
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��������/D�FRPSDUDFLy�GH�GHQGURJUDPHV�
(OV�SULPHUV�DVVDLJV�GH�FRPSDUDFLy�HQWUH�GHQGURJUDPHV�FRQVLVWLHQ�HQ�HVWXGLDU�OD�FRUUHODFLy�

HQWUH� OHV� PDWULXV� XOWUDPqWULTXHV� DVVRFLDGHV� D� FDGD� DUEUH� �FRSKHQHWLF� FRUUHODWLRQ�� YHJHX�
5REHUWVRQ��������/D�PHVXUD�GH�FRUUHODFLy�SRW�VHU�HO�FRHILFLHQW�GH�FRUUHODFLy�OLQHDO�GH�3HDUVRQ�R�
HO� FRHILFLHQW�GH�FRUUHODFLy�SHU� UDQJV�GH�6SHDUPDQ��8Q�GHOV� LQFRQYHQLHQWV�G¶DTXHVW�PqWRGH�GH�
FRPSDUDFLy�� DSOLFDEOH� D� OD� FRUUHODFLy� GH� PDWULXV� VLPqWULTXHV� HQ� JHQHUDO�� pV� TXH� WUDFWD� HOV�
HOHPHQWV�GH�OHV�PDWULXV�FRP�VL�IRVVLQ�LQGHSHQGHQWV�TXDQ�HQ�UHDOLWDW�QR�KR�VyQ��$�PpV��HQ�HO�FDV�
GH� OD�FRPSDUDFLy�GH�PDWULXV�XOWUDPqWULTXHV�� OD�FRPSDUDFLy�SHU�FRUUHODFLy�SRQGHUD�HQ�H[FpV� OD�
FRLQFLGqQFLD�GHOV�FO~VWHUV�GH�PpV�DOW�UDQJ��MD�TXH�DTXHVWV�HVWDQ�UHSUHVHQWDW�SHU�PpV�HOHPHQWV�D�
OHV�PDWULXV��5ROKI���������0DOJUDW�UHFRQqL[HU�DTXHVWV�LQFRQYHQLHQWV��3RGDQL�	�'LFNLQVRQ��������
SUHFLVHQ� TXH� OHV� FRUUHODFLRQV� HQWUH�PDWULXV� XOWUDPqWULTXHV� SRGHQ� pVVHU� UHDOLW]DGHV� D� SDUWLU� GH�
FLQF� ³GHVFULSWRUV´�GHOV�GHQGURJUDPHV��TXH� UHIOHFWHL[HQ�GLIHUHQWV�DVSHFWHV�GH� OD�HVWUXFWXUD�GHOV�
PDWHL[RV��SHU�D�PpV�LQIRUPDFLy�VREUH�DTXHVWV�GHVFULSWRUV�FRQVXOWHX�3RGDQL��������

$OWHUQDWLYDPHQW� D� OD� FRPSDUDFLy� GH�PDWULXV� XOWUDPqWULTXHV�� KRP�SRW� UHDOLW]DU� ³WDOOV´� HQ� XQ�
GHWHUPLQDW� QLYHOO� GH� VLPLODULWDW� DOV� GRV� DUEUHV� MHUjUTXLFV� D� FRPSDUDU�� L� DSOLFDU� D� FRQWLQXDFLy�
PHVXUHV�G¶DFRUG�D�OHV�SDUWLFLRQV�UHVXOWDQWV��$TXHVWHV�OtQLHV�GH�³WDOO´�V¶DQRPHQHQ�WDPEp�SKHQRQ�
OLQHV��)RZONHV�	�0DOORZV� �������SURSRVDUHQ�FRPSDUDU�GRV�DUEUHV� MHUjUTXLFV� UHDOLW]DQW� ³WDOOV´�D�
GLIHUHQWV� QLYHOOV� �.�  � ��� ��� ���� �� 1� �� ���� � FDOFXODQW� D� FRQWLQXDFLy� XQ� tQGH[� GH� VHPEODQoD� HQWUH�
SDUWLFLRQV�� &RP� D� UHVXOWDW� )RZONHV�	�0DOORZV� REWLQJXHUHQ� SHUILOV� GH� VHPEODQoD� HQWUH� HOV� GRV�
DUEUHV�� 0DOJUDW� )RZONHV� 	� 0DOORZV� ������� SURSRVDUHQ� XQ� tQGH[� SURSL� GH� FRPSDUDFLy� GH�
SDUWLFLRQV��DOWUHV�tQGH[V�GH�FRPSDUDFLy�GH�SDUWLFLRQV�VHULHQ�LJXDOPHQW�DSOLFDEOHV�HQ�OD�JHQHUDFLy�
G¶DTXHVWV� SHUILOV�� '¶DOWUD� EDQGD�� VL� OD� PHVXUD� G¶DFRUG� HPSUDGD� SHUPHW� XQ� QRPEUH� GH� JUXSV�
GLIHUHQW� HQWUH� OHV� GXHV� FODVVLILFDFLRQV�� FRP� DPE� O¶tQGH[� GH�5DQG� R� HO� GH� )RZONHV�	�0DOORZV��
DTXHVWD� HVWUDWqJLD� GH� FRPSDUDFLy� WDPEp� ID� SRVVLEOH� OD� FRPSDUDFLy� HQWUH� XQD� SDUWLFLy� L� XQ�
GHQGURJUDPD��6RYLQW�HO�TXH�PpV�LQWHUHVVD�HQ�HVWXGLV�DSOLFDWV�pV�OD�FRPSDUDFLy�G¶DTXHVW�³WDOO´�GHO�
GHQGURJUDPD�D�XQ�QLYHOO�GHWHUPLQDW��PHQWUH�TXH�O¶HVWUXFWXUD�VHQFHUD�GHO�GHQGURJUDPD�SRW�WHQLU�
XQ�LQWHUqV�PHQRU���

eV� LPSRUWDQW� UHPDUFDU� TXH� OD� YDOLGHVD� GH� OHV�SKHQRQ� OLQHV� HQ� DOJRULVPHV� MHUjUTXLFV� TXH��
FRP�VLQJOH�OLQNDJH�R��FRPSOHWH�OLQNDJH��FRQWUDJXLQ�R�GLODWLQ�O¶HVSDL�GH�GDGHV��pV�GXEWRVD�GHJXW��
SUHFLVDPHQW��D�OD�GHIRUPDFLy�GH�OHV�UHODFLRQV�DO�YROWDQW�GHOV�FO~VWHUV��
�
�
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��������$YDOXDFLy�GH�FODVVLILFDFLRQV�
/¶HVWUXFWXUD� GH� FODVVLILFDFLy� JHQHUDGD� SHU� XQ� DOJRULVPH� GH� FOXVWHULQJ� QR� Wp� SHUTXq� VHU�

DTXHOOD� TXH� OHV� GDGHV� H[KLEHL[HQ� GH� PDQHUD� ³QDWXUDO´� SHU� HOOHV� PDWHL[HV�� (OV� PqWRGHV� GH�
FOXVWHULQJ� HVWDQ�� GRQFV�� OLPLWDWV� SHO� PRGHO� GH� FODVVLILFDFLy� TXH� JHQHUHQ� L� SHOV� SDUjPHWUHV�
XWLOLW]DWV�HQ�O¶DQjOLVL��3HU�H[HPSOH��HQ�XQD�H[HFXFLy�GH�.�PHDQV�DPE�HO�SDUjPHWUH�. ��JUXSV��OD�
SDUWLFLy� ILQDO� VHUj� XQD� SDUWLFLy� HQ� WUHV� JUXSV� LQGHSHQGHQWPHQW� GH� VL� OHV� GDGHV�H[KLEHL[HQ� WUHV�
JUXSV� GH� IRUPD� QDWXUDO� R� Q¶H[KLEHL[HQ� QRPpV� GRV�� 8QD� FODVVLILFDFLy� UHVXOWDUj� PpV� DGHTXDGD�
TXDQ� OD�HVWUXFWXUD�GH�JUXSV� UHIOHFWHL[L�XQD� LQIRUPDFLy�YHULWDEOH�GH� OHV�GDGHV��3HU� WDQW��pV�PROW�
LPSRUWDQW�SRGHU�DYDOXDU�OD�VLJQLILFDFLy�GH�OHV�HVWUXFWXUHV�JHQHUDGHV�HQ�O¶DQjOLVL�GH�FO~VWHUV��

6HJRQV�-DLQ�	�'XEHV���������SRGHP�HPSUDU�WUHV�WLSXV�GH�FULWHULV��TXH�H[SUHVVHQ�OD�QRVWUD�
HVWUDWqJLD�GH�YDOLGDFLy���
��� (OV�FULWHULV�H[WHUQV�XWLOLW]HQ�XQD�HVWUXFWXUD�FRQHJXGD�D�SULRUL�TXH�V¶HPSUD�FRP�D�SDWUy�GH�

FRPSDUDFLy��$TXHVWD�HVWUXFWXUD�SRW�SURYHQLU�GH�OD�DSOLFDFLy�GH�PqWRGHV�GH�FOXVWHULQJ�DPE�XQ�
FRQMXQW�GH�YDULDEOHV�GLIHUHQW�R�GHO�FRQHL[HPHQW�SUHYL�GHOV�REMHFWHV�D�FODVVLILFDU��/D�YDOLGDFLy��
HV� ID� HPSUDQW� PqWRGHV� GH� FRPSDUDFLy�� FRP� HOV� HVPHQWDWV� DOV� DSDUWDWV� DQWHULRUV��
$OWHUQDWLYDPHQW��HQ�HO�FDV�GH�OD�FODVVLILFDFLy�GH�FRPXQLWDWV�GH�YHJHWDOV�KRP�SRW�XWLOLW]DU�XQD�
DQjOLVL�GLVFULPLQDQW�DPE�YDULDEOHV�DPELHQWDOV�FRP�D�FULWHUL�H[WHUQ��S�H��+DNHV�������3DXVDV�
	�)HROL��������

��� (OV� FULWHULV� UHODWLXV� GHFLGHL[HQ� TXLQD�� G¶HQWUH� GXHV� R�PpV� HVWUXFWXUHV�� pV�PLOORU� HQ� DOJXQ�
VHQWLW�� WDO� FRP� pVVHU� PpV� HVWDEOH� R� PpV� DSURSLDGD� SHU� D� OHV� GDGHV�� 8Q� H[HPSOH� DSOLFDW�
G¶DTXHVW�WLSXV�GH�UDRQDPHQW�HV�SRW�WUREDU�D�$QGHUVRQ�	�&OHPHQWV���������

��� (OV�FULWHULV� LQWHUQV�HVWLPHQ� O¶DFRUG�HQWUH� O¶HVWUXFWXUD�REWLQJXGD� L� OHV�GDGHV�HPSUDQW�QRPpV�
OHV� GDGHV� DPE� TXH� V¶KD� REWLQJXW� OD� FODVVLILFDFLy�� (Q� HOV� WUHEDOOV� TXH� HVWXGLHQ� WHVWV� GH�
VLJQLILFDFLy� GH� FO~VWHU� FDO� HVWDEOLU� GLVWULEXFLRQV� GH� UHIHUqQFLD� DPE� OHV� TXH� FRPSDUDU� HOV�
FO~VWHUV�� &RP� TXH� KRP� VRYLQW� GHVFRQHL[� OD� GLVWULEXFLy� WHzULFD� GH� OHV� YDULDEOHV�� OHV�
GLVWULEXFLRQV� GH� UHIHUqQFLD� V¶REWHQHQ� PLWMDQoDQW� PqWRGHV� G¶DOHDWRULW]DFLy� GH� OHV� GDGHV�
�PqWRGHV�GH�0RQWHFDUOR��ERRWVWUDS�������(Q�DTXHVW�VHQWLW��GHVWDTXHP�HOV� WUHEDOOV�GH�6WUDXVV�
�������� %RFN� �������� 1HPHF� 	� %ULQNKXUVW� �������� 3LOODU� 	� 2UOyFL� ������� L� 3LOODU� �����D��
����E����
/¶HVWUDWqJLD�G¶DYDOXDFLy�GH�FODVVLILFDFLRQV�VHUj�GLIHUHQW�GHSHQHQW�GHO�PRGHO�GH�FODVVLILFDFLy�

HPSUDW� HQ� JHQHUDU� OHV� FODVVLILFDFLRQV� TXH� HV� SUHWHQHQ� FRPSDUDU�� -D� KHP� UHYLVDW� HQ� DQWHULRUV�
DSDUWDWV� OHV�PHVXUHV�G¶DFRUG�HQWUH�FODVVLILFDFLRQV��8WLOLW]DUHP�DTXHVWHV�PHVXUHV�TXDQ�HO�FULWHUL�
G¶DYDOXDFLy�G¶XQD�SDUWLFLy�VLJXL�XQD�FODVVLILFDFLy�H[WHUQD��(Q�HOV�SURSHUV�DSDUWDWV� �SUHVHQWDUHP�
DOJXQV�HVWDGtVWLFV�TXH�SRGHQ�pVVHU�HPSUDWV�FRP�D�FULWHUL�LQWHUQ�SHU�D�DYDOXDU�FODVVLILFDFLRQV�GHOV�
PqWRGHV�.�PHDQV��)&0�� L�5(%/2&.��&RQFUHWDPHQW��DTXHVWV�HVWDGtVWLFV�SHUPHWHQ�GHWHUPLQDU�
TXLQ�QRPEUH�GH�JUXSV�pV�HO�PpV�LGRQL�D�FHUFDU�HQ�OHV�GDGHV�GH�TXH�HV�GLVSRVD���
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��������'HWHUPLQDFLy�GHO�QRPEUH�GH�JUXSV�D�.�PHDQV�
8Q�GHOV�SDUjPHWUHV�GH�TXDOVHYRO�DOJRULVPH�SDUWLWLX�pV�OD�VHOHFFLy�GHO�QRPEUH�GH�JUXSV�TXH�

FRQWHQHQ� OHV� GDGHV�� .�� 5DUDPHQW� HQ� XQD� VLWXDFLy� G¶DQjOLVL� GH� FO~VWHUV� HV� FRQHL[� D� SULRUL� HO�
QRPEUH� GH� JUXSV� D� FHUFDU�� /D� HVWUDWqJLD� D� VHJXLU� pV� SURYDU� GLIHUHQWV� YDORUV� GH�.� L� FRPSDUDU��
PLWMDQoDQW� DOJXQ� FULWHUL� LQWHUQ�� OD� LGRQHwWDW� GH� OHV�SDUWLFLRQV� UHVXOWDQWV��4XDQ�HOV� HVWDGtVWLFV�GH�
VHOHFFLy�GHO�QRPEUH�GH�JUXSV�V¶DSOLTXHQ�DOV�UHVXOWDWV�GH�PqWRGHV�MHUjUTXLFV��V¶DQRPHQHQ�UHJOHV�
G¶DWXUDGD��VWRSSLQJ�UXOHV���(Q�HO�FDV�GHOV�DOJRULVPHV�MHUjUTXLFV�GLYLVLXV�FRP�DVVRFLDWLRQ�DQDO\VLV�
�:LOOLDPV�	�/DPEHUW��������OD�³UHJOD�G¶DWXUDGD´�HUD�VRYLQW�OD�VLJQLILFDFLy�GH�O¶HVWDGtVWLF� ����

/¶HVWUDWqJLD�SHU�D�GHWHUPLQDU�HO�QRPEUH�GH�JUXSV�HVWj�PROW� OOLJDGD�DO�PqWRGH�GH�FOXVWHULQJ�
XWLOLW]DW� L�DO�PRGHO�GH�FO~VWHU�VXEMDFHQW��1R�SUHWHQHP�DTXt� UHYLVDU� WRWHV� OHV�SURSRVWHV��TXH�VyQ�
QRPEURVHV��VLQy�FHQWUDU�QRV�HQ�DTXHOOHV�DSOLFDEOHV�DOV� UHVXOWDWV�GH�.�PHDQV� L��SHU�H[WHQVLy��D�
)&0��8Q�ERQ�UHVXP�GH�OHV�HVWUDWqJLHV�SRVVLEOHV�HV�SRW�WUREDU�D�*RUGRQ���������

�
)LJXUD��������'LVWULEXFLy�GH�SXQWV�DOHDWzULD� �VXSHULRU� HVTXHUUH�� L� HQ���FOXVWHUV� �VXSHULRU�GUHWD���&RUED�GH�
GHFUHL[HPHQW�GH�OD�VXPD�G¶HUURUV�TXDGUjWLFV�WRWDO��7(66��SHU�D�OHV�FRUUHVSRQHQWV�VLWXDFLRQV�LQIHULRU��H[WUHW�
GH�7LEVKLUDQL�HW�DO���������
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$�OD�ILJXUD�������UHSURGXwW�XQ�H[HPSOH�GH�7LEVKLUDQL�HW�DO����������RQ�HV�PRVWUD�O¶HYROXFLy�GH�
7(66��:N��SHU�D�GLIHUHQW�QRPEUH�GH�FO~VWHUV�HQ�XQD�VLWXDFLy�GH�GLVWULEXFLy�DOHDWzULD��D�GDOW��L�XQD�
GLVWULEXFLy�HQ���FO~VWHUV��D�EDL[���/D�VXPD�G¶HUURUV�TXDGUjWLFV��7(66��GLVPLQXHL[�LQYDULDEOHPHQW�
HQ�DXJPHQWDU�HO�SDUjPHWUH�.��WDQW�VL� O¶HVWUXFWXUD�H[LVWHL[�FRP�VL�QR��1R�REVWDQW��HQ�HO�FDV�DPE�
HVWUXFWXUD�OD�GDYDOODGD�LQLFLDO�pV�PpV�IRUWD�L�GHVSUpV�OD�FDLJXGD�pV�PROW�VXDX��$TXHVW�³FRO]H´�pV�HO�
TXH� FRQYp� GHWHFWDU� DPE� XQ� HVWDGtVWLF� DSURSLDW� �HOERZ� SUREOHP��� $L[t� GRQFV�� OD� PDMRULD� GH�
HVWDGtVWLFV�FRQYHQFLRQDOV�GH�GHWHFFLy�GHO�QRPEUH�GH�JUXSV�DGHTXDW�HV�EDVHQ�G¶XQD�PDQHUD�R�
O¶DOWUD�DPE�OD�YDULDELOLWDW�GHOV�FOXVWHUV���

8Q� GHOV� HVWDGtVWLFV� GH� VHOHFFLy� GH� .� PpV� IUHT�HQWPHQW� LPSOHPHQWDW� HQ� SURJUDPHV�
G¶HVWDGtVWLFD�PXOWLYDULDQW�pV�HO�FULWHUL�GH�PD[LPLW]DFLy�GH�SVHXGR�)��&DOLQVN\�+DUDEDV]��������
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+�.��SUHVHQWD�O¶DYDQWDWJH�GH�SRGHU�pVVHU�FDOFXODW�SHU�D�. ���SHUPHWHQW�FRQFORXUH�TXH�OHV�GDGHV�
QR� H[SUHVVHQ� FDS� FO~VWHU�� (Q� XQ� LPSRUWDQW� HVWXGL� GH� VLPXODFLy� 0LOOLJDQ� 	� &RRSHU� �������
H[DPLQDUHQ�O¶HIHFWLYLWDW�GH����FULWHULV�GLIHUHQWV�SHU�GHWHUPLQDU�HO�QRPEUH�GH�FO~VWHUV�LGRQL��(QWUH�
HOV�VHXV�UHVXOWDWV�UHFRPDQDUHQ�O¶~V�GH�)�.��GH�&DOLQVN\�+DUDEDV]��&DO�UHPDUFDU�TXH�O¶HVWXGL�GH�
VLPXODFLy� JHQHUDYD� FO~VWHUV� DPE� GLVWULEXFLRQV� QRUPDOV� PXOWLYDULDQWV�� WDO� L� FRP� HV� GHVFULX� D�
0LOOLJDQ���������FRVD�TXH�DIDYRUHL[�HVWDGtVWLFV�EDVDWV�HQ�OD�QRUPDOLWDW�GH�OHV�GDGHV��WDO�L�FRP�HOV�
PDWHL[RV�DXWRUV�DGYHUWLHQ���

3RVWHULRUPHQW�D�O¶HVWXGL�GH�0LOOLJDQ�	�&RRSHU��.U]DQRZVNL�	�/DL��������SURSRVDUHQ�XQ�DOWUH�
HVWDGtVWLF��PpV�HODERUDW�TXH�HOV�FRPSDUDWV�SHU�0LOOLJDQ�	�&RRSHU���������

���
����

+
= .',))

.',))../ �RQ� .
3

.
3 ...',)) :: ⋅−⋅−= −

��
�

������� �

&DO� UHPDUFDU� TXH� DTXHVW� tQGH[� UHTXHUHL[� FRQqL[HU� HO� QRPEUH� GH� YDULDEOHV�� 3�� SHU� D� pVVHU�
FDOFXODW��6L� OD� YDULjQFLD� HVWLJXpV� FDOFXODGD�D� SDUWLU� GH�GLVWjQFLHV�HQWUH�REMHFWHV� �YHJHX�FDStWRO�
����� DTXHVW� HVWDGtVWLF� QR� HV� SRGULD� FDOFXODU��5HFHQWPHQW�� 7LEVKLUDQL�HW� DO�� ������� SURSRVHQ�XQ�
QRX�HVWDGtVWLF��DQRPHQDW�JDS���

�ORJ��`^ORJ���  7(667(66(.*DS −= �
RQ�(^ORJ�7(66�`�pV�HO�YDORU�HVSHUDW�GH�ORJ�7(66��VHJRQV�XQD�GLVWULEXFLy�GH�UHIHUqQFLD�JHQHUDGD�
SHU�PqWRGHV�GH�0RQWHFDUOR��

(OV�HVWDGtVWLFV�HVPHQWDWV�ILQV�DUD�XWLOLW]HQ�WRWV�OD�GLVSHUVLy�GH�OHV�GDGHV��7(66��FRP�D�IRQW�
GH�LQIRUPDFLy�SULPjULD�L�WRWV�IXQFLRQHQ�PLOORU�VL�OHV�SREODFLRQV�PRVWUHMDGHV�WHQHQ�XQD�GLVWULEXFLy�
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DSUR[LPDGDPHQW�QRUPDO�PXOWLYDULDQW��3HU�GHVJUjFLD�DFRVWXPHQ�D�SUHVHQWDU�VH�LQHILFDoRV�SHU�DO�
FOXVWHULQJ� GH� GDGHV� GH� GLVWULEXFLy� PXOWLYDULDQW� GLIHUHQW� R� GHVFRQHJXGD�� $OWUHV� DSUR[LPDFLRQV��
PpV�DG�KRF�� SHUz� HQFDUD� EDVDGHV�HQ� OD� GLVSHUVLy� ´GLQV´� L� ³HQWUH´� JUXSV�� HV� WUREHQ�DOV� WUHEDOOV�
G¶2UORFL� �������� +RJHZHJ� �������� 5DWFOLII� 	� 3LHSHU� �������� 3RSPD� HW� DO�� ������� L� 0XFLQD� 	�
+DXVHU���������8QD�SRVVLEOH�DYDQWDWJH�G¶DTXHVWHV�DSUR[LPDFLRQV�pV�TXH�VRYLQW�UHVWULQJHL[HQ�OHV�
FRPSDUDFLRQV� ³HQWUH´� JUXSV� DOV� YHwQV�PpV�SURSHUV�� GRQDQW�PpV� LPSRUWjQFLD�D� O¶DwOODPHQW� ORFDO�
GHOV�JUXSV���

8QD�SRVVLELOLWDW�QR�SDUDPqWULFD��SHUz�Vt�JHRPqWULFD��pV� IHU�XQD� UHSUHVHQWDFLy�JUjILFD�GH� OD�
SDUWLFLy� TXH� LQGLTXL�� SHU� D� FDGD� REMHFWH� VL� HV� WURED� JHRPqWULFDPHQW� D� SURS� GHO� FHQWURLGH� GHO�
FO~VWHU�DO�TXDO�KD�HVWDW�DVVLJQDW�R�HV�WURED�PpV�SURSHU�D�DOWUHV�FHQWURLGHV��$TXHVWD�pV�OD�GHILQLFLy�
GH�OHV�VLOXHWHV��VLOKRXHWWHV���LQWURGXwGHV�SHU�5RXVVHHXZ��������L�HPSUDGHV�HQ�XWLOLW]DGHV�HQ�HOV�
DOJRULVPHV�GHVFULWV�D�.DXIPDQ�	�5RXVVHHXZ���������3HU�D�FDGD�HOHPHQW� Lω �KRP�FDOFXOD�OD�VHYD�
VLOXHWD�� LV ��GH�OD�VHJ�HQW�PDQHUD��

��� 'HQRWHP� D�HO�FO~VWHU�DO�TXH�KD�HVWDW�DVVLJQDW� Lω ��'HILQLP� LD FRP�OD�GLVVLPLODULWDW�PLWMDQD�
HQWUH� Lω L�HOV�DOWUHV�HOHPHQWV�G¶� D��VXSRVDQW�TXH�Q¶KL�KD�PpV����

��� 'HILQLP� ��NG L �FRP�OD�GLVVLPLODULWDW�PLWMDQD�HQWUH� Lω �L�HOV�HOHPHQWV�G¶ N�� �� DN ≠ ���
��� 6HOHFFLRQHP� HO�PtQLP� GH� OHV� GLVVLPLODULWDWV�PLWJHV� DQWHULRUV�� ��NGPLQE LDNL ≠

= �� (O� FO~VWHU�
FRUUHVSRQHQW�D�DTXHVW�PtQLP�pV�HO�FO~VWHU�YHt�DO�TXH�KD�HVWDW�DVVLJQDW�O¶REMHFWH�� E��

��� LV V¶REWp��ILQDOPHQW��FRPELQDQW� LD L� LE ���

`�^ LL

LL
L EDPD[

DEV −
= �

'H� OD� GHILQLFLy� DQWHULRU�� GH� VHJXLGD� YHLHP� TXH� �� ≤≤− LV �� 9DORUV� SURSHUV� D� ]HUR� HQV�
LQGLTXHQ�TXH�QR�pV�FODU�VL�O¶REMHFWH�KDXULD�G¶pVVHU�DVVLJQDW�D� D�R�D� E��9DORUV�SRVLWLXV�LQGLTXHQ�
XQD�ERQD�FODVVLILFDFLy��PHQWUH�TXH�YDORUV�QHJDWLXV�SUREDEOHPHQW�LQGLTXHQ�TXH�O¶REMHFWH�KD�HVWDW�
PDO� FODVVLILFDW� �VHJRQV� DTXHVW� FULWHUL��� /D� UHSUHVHQWDFLy� JUjILFD� GH� OD� VLOXHWD� G¶XQ� FO~VWHU� HV�
GLEXL[DULD�FRQVLGHUDQW�HOV�HOHPHQWV�FRP�ILOHV�L�HVWHQHQW�XQD�OtQLD�SHU�FDGD�HOHPHQW�SURSRUFLRQDO�
DO�VHX�YDORU� LV ��/D�PLWMDQD�DULWPqWLFD�G¶ LV SHU�D�WRWV�HOV�HOHPHQWV�G¶XQ�FO~VWHU�pV�OD�VLOXHWD�PLWMDQD�
GHO�FO~VWHU��$QjORJDPHQW�� OD�PLWMDQD�DULWPqWLFD�G¶ LV SHU�D� WRWV�HOV�HOHPHQWV�pV� OD�VLOXHWD�PLWMDQD�
GH�OD�SDUWLFLy���
�
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��������$YDOXDFLy�G¶XQD�SDUWLFLy�GLIXVD�
3DUDOÂOHODPHQW� DO� GHVHQYROXSDPHQW� G¶DOJRULVPHV� SDUWLWLXV� GLIXVRV� HV� SURSRVDUHQ� DOJXQV�

tQGH[V� SHU� DYDOXDU� D� ³ERUURVLWDW´� �IX]]LQHVV�� GH� OD� SDUWLFLy� UHVXOWDQW� �'XQQ� ������� 3HU� D� XQD�
UHYLVLy� UHFHQW�GHO� WHPD��YHJHX�.LP�HW�DO�� ��������(O�FRHILFLHQW�GH�SDUWLFLy� �SDUWLWLRQ�FRHIILFLHQW�R�
3&��%H]GHN� ������ ������ WDPEp� DQRPHQDW� FRHILFLHQW� GH� 'XQQ��PHVXUD� HO� JUDX� GH� µGXUHVD¶� R�
µERUURVLWDW¶��G¶XQD�SDUWLFLy��
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3HU�D�XQD�SDUWLFLy�FRPSOHWDPHQW�GLIXVD ..3& ����� =8 ��PHQWUH�TXH�SHU�D�XQD�SDUWLFLy�FULVS�
���� =8.3& ��8QD�YHUVLy�QRUPDOLW]DGD�GHO�FRHILFLHQW�GH�SDUWLFLy�R�GH�'XQQ�pV��
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8QD� DOWUD� PHVXUD� LQWHUQD� GLIXVD� pV� O¶HQWURSLD� GH� OD� SDUWLFLy� �5XVSLQL� ������� PHVXUD� GH� OD�
LQIRUPDFLy�FRQWLQJXGD�HQ�XQD�SDUWLFLy�GLIXVD��
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$QjORJDPHQW��VL�QRUPDOLW]HP�O¶HQWURSLD�GH�OD�SDUWLFLy�GLYLGLQW�SHO�YDORU�Pj[LP��REWHQLP�O¶HQWURSLD�
QRUPDOLW]DGD�R�HILFLqQFLD�GH�OD�SDUWLFLy��'XQQ��������

( )1.
.+.+ Q ��

������
−

=
88 �

1RWHX� TXH� OD� HILFLqQFLD� GH� OD� SDUWLFLy� QRPpV�pV� VLJQLILFDWLYDPHQW� GLIHUHQW� GH� O¶HQWURSLD� TXDQ�.�
V¶DSUR[LPD� D� 1�� 7DQW� HO� FRHILFLHQW� GH� SDUWLFLy� QRUPDOLW]DW� FRP� O¶HQWURSLD� QRUPDOLW]DGD� VyQ�
HVWDGtVWLFV�TXH�SRGHP�XWLOLW]DU�SHU�GHFLGLU�HO�QRPEUH�GH�JUXSV�HQ�SDUWLFLRQV�GLIXVHV��'XQQ�������
0DUVLOL�/LEHOOL� ������ (TXLKXD� ������� (VFROOLUHP� DTXHOO� YDORU� .� TXH� JHQHUL� SDUWLFLRQV� DPE� XQ�
FRHILFLHQW�GH�SDUWLFLy�PpV�HOHYDW�R�XQD�HQWURSLD�PpV�EDL[D���
1RWHX��SHUz��TXH�DTXHVWV�FRHILFLHQWV�GH�³ERUURVLWDW´�QRPpV�XWLOLW]HQ�HOV�YDORUV�GH�SHUWLQHQoD�FRP�
D�IRQW�G¶DYDOXDFLy��SHUz�QR�O¶HVWUXFWXUD�JHRPqWULFD�GH�OHV�GDGHV��3HU�DOWUD�EDQGD��pV�UHODWLYDPHQW�
VHQ]LOO� HVWHQGUH�DO�FDV�GLI~V�HOV�HVWDGtVWLFV�GH�GHWHUPLQDFLy�GHO�QRPEUH�GH�JUXSV�EDVDWV�HQ� OD�
SDUWLFLy�GH�OD�YDULjQFLD��)LQDOPHQW��YROGUtHP�UHPDUFDU�TXH�pV�SRVVLEOH�JHQHUDOLW]DU�DO�FDV�GLI~V�OHV�
VLOXHWHV��VLPSOHPHQW�UHGHILQLQW�DL�L�EL�GHO�ILQDO�GH�O¶DSDUWDW�DQWHULRU��
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(Q� UHIHUqQFLD� D� DTXHVWD� SRVVLELOLWDW� QR� KHP� WUREDW� D� OD� ELEOLRJUDILD� FDS� DSOLFDFLy� G¶DTXHVWD�
JHQHUDOLW]DFLy�GH�OD�VLOXHWD�FRP�D�FULWHUL�LQWHUQ�GH�GHWHUPLQDFLy�GHO�QRPEUH�GH�FO~VWHUV�LGRQL��
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��������$YDOXDFLy�L�FRPSDUDFLy�GHOV�UHVXOWDWV�GH�5(%/2&.�
3RGDQL� 	� )HROL� ������� SURSRVHQ� FRPSDUDU� OHV� GREOHV� SDUWLFLRQV� TXH� JHQHUD� 5(%/2&.�

PLWMDQoDQW�XQD�H[WHQVLy�GH�0,1'07� �YHJHX�DSDUWDW�����������/D�DYDOXDFLy�GH� OHV�SDUWLFLRQV�HV�
IDULD�� VHJRQV� DTXHVWV� DXWRUV�� DPE� XQD� DQjOLVL� GH� FRQFHQWUDFLRQV� �$QDO\VLV�2I�&RQFHQWUDWLRQV��
$2&��)HROL�	�2UOyFL��������(Q�OD�SUHVHQWDFLy�G¶DTXHVWD�WqFQLFD��)HROL�	�2UOyFL��������O¶HVWDGtVWLF�

�
��� �� ..χ IRX� HPSUDW� SHU� D� DYDOXDU� OD� DJXGHVD� �VKDUSQHVV�� GH� GREOHV� SDUWLFLRQV� GH� WDXOHV�

ILWRVRFLROzJLTXHV��)HROL�	�2UOyFL��������WDPEp�SURSRVDUHQ�XQD�PHVXUD�G¶DJXGHVD�UHODWLYD��
[ ]����PLQ�� ��ÂÂ

�
��� �� −−⋅= ..I& ..χ ��

&UHLHP� TXH� OD�PD[LPLW]DFLy� G¶DTXHVWD�PHVXUD� GH� GLYHUJqQFLD� UHODWLYD� SRW� VHU� XQ� ERQ� SXQW� GH�
SDUWLGD�SHU�D�HVWDEOLU�XQ�FULWHUL�LQWHUQ�G¶DYDOXDFLy�GHOV�UHVXOWDWV�GH�5(%/2&.�SHU�D�OHV�GLIHUHQWV�
FRPELQDFLRQV�GH�.�� L�.�� ��1R�REVWDQW�� O¶HVWDGtVWLF�&�SUHVHQWD� O¶LQFRQYHQLHQW�GH�VHU�PtQLP�TXDQ�
.� .��� SHO� TXH� DTXHVWHV� FRPELQDFLRQV� TXHGDUDQ� H[FORVHV�� 3HU� DTXHVW� PRWLX� FUHLHP� TXH� pV�
PLOORU�XWLOLW]DU��

[ ]������ ��ÂÂ
�

��� �� −⋅−⋅= ..I& ..χ ��
$TXHVW� VHJRQ� FULWHUL�� SHU� FRQWUD�� Wp� OD� WHQGqQFLD� D� SUHVHQWDU� XQ� Pj[LP� TXDQ� .� .��� SHUz�
FRQVLGHUHP�TXH�DTXHVWD�ELDL[�HVWj�G¶DFRUG�DPE�HO�FRQFHSWH�GH�FO~VWHU�GHO�PqWRGH�5(%/2&.��
�
�
��������(VWXGLV�GH�FRPSDUDFLy�L�DYDOXDFLy�GH�PqWRGHV�GH�FOXVWHULQJ�GH�FRPXQLWDWV�

eV�LPSRUWDQW�UHPDUFDU�HO�EDL[�FRQVHQV�PHWRGROzJLF�TXH�H[LVWHL[�D�O¶KRUD�G¶DYDOXDU�L�FRPSDUDU�
HOV� UHVXOWDWV� SURGXwWV� SHU� DOJRULVPHV� G¶DQjOLVL� GH� FO~VWHUV�� $PE� O¶REMHFWLX� GH� GHVFULXUH� � OD�
ELEOLRJUDILD� FRQVXOWDGD� VREUH� HO� WHPD�� KHP� GLYLGLW� HOV� WUHEDOOV� TXH� LQFORwHQ� FRPSDUDFLRQV� L�R�
DYDOXDFLRQV� HQ� GRV� EORFV�� �$��(OV� TXH� FRPSDUHQ� HOV� UHVXOWDWV� GH� GLIHUHQWV�PqWRGHV�FOXVWHULQJ�
DPE�O¶REMHFWLX�GHWHUPLQDU�TXLQ�G¶HOOV�pV�HO�PpV� LGRQL�SHU�D� O¶DQjOLVL�GH� OD�YHJHWDFLy�� �%��(OV�TXH�
FRPSDUHQ� OD� FODVVLILFDFLy� REWLQJXGD� SHU� XQ� PqWRGH� QXPqULF� DPE� OD� FODVVLILFDFLy� WUDGLFLRQDO�
VLJPDWLVWD��

$��&RPSDUDFLy�GHOV�UHVXOWDWV�GH�GLIHUHQWV�PqWRGHV�QXPqULFV���
/D� FRPSDUDFLy� GH� O¶HILFLqQFLD� UHODWLYD� HQWUH�PqWRGHV� QXPqULFV� GH� FOXVWHULQJ�HV� SRW� IHU� HQ�

EDVH�D� OD�VHYD�DSOLFDFLy�HQ�GDGHV�VLPXODGHV�R�HQ�H[HPSOHV� UHDOV��5REHUWVRQ� �������FRPSDUj�
WUHV�PqWRGHV�MHUjUTXLFV���HO�PqWRGH�GH�:DUG���������0,1)2��XQ�PqWRGH�SDUWLWLX�TXH�ID�~V�GH�OD�
WHRULD� GH� OD� LQIRUPDFLy�� YHJHX� 2UORFL� ������ L�83*0$� �� D� SDUWLU� GH� OD� VLPXODFLy� GH� JUDGLHQWV�
HFROzJLFV�DPE�FDPSDQHV�GH�*DXVV��*DXFK�	�:KLWWDNHU��������5REHUWVRQ�HVWLPj�83*0$�FRP�D�
PHQ\V�HILFLHQW�TXH�HOV�DOWUHV�GRV���
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*DXFK� 	� :KLWWDNHU� ������� FRPSDUDUHQ� GLIHUHQWV� DOJRULVPHV� MHUjUTXLFV� GH� FODVVLILFDFLy�
FRQFORHQW�TXH�7:,163$1�HUD�OD�PLOORU�HLQD�SHU�GDGHV�FRPSOH[HV�R�DPE�VRUROO��(QWUH�OHV�UDRQV�
TXH�GRQDUHQ�KL�KDYLD��D��8WLOLW]D�OD�PDWULX�RULJLQDO�G¶HVSqFLHV�LQYHQWDULV�HQ�FRPSWHV�G¶XQD�PDWULX�
VHFXQGjULD�� E��2UGHQD� OD� VHT�qQFLD�GH�PRVWUHV�HQ�XQ�GHQGURJUDPD��F��$JUXSD� WDQW� LQYHQWDULV�
FRP� HVSqFLHV�� G�� 3URGXHL[� XQD� PDWULX� GH� GDGHV� UHRUGHQDGD�� H�� 7p� XQV� UHTXHULPHQWV�
FRPSXWDFLRQDOV�EDL[RV�TXH�DXJPHQWHQ�WDQ�VROV�OLQHDOPHQW�DPE�HO�YROXP�GH�GDGHV���

%HOELQ�	�0F'RQDOG��������FRPSDUDUHQ�7:,163$1�DPE�83*0$�L�HO�PqWRGH�SDUWLWLX�$/2&��
PLWMDQoDQW� GDGHV� VLPXODGHV� DPE� HO� SURJUDPD� &203$6� �0LQFKLQ� ������� (Q� HO� PRGHO� GH�
VLPXODFLy� GH� &203$6� OD� UHVSRVWD� GH� OHV� HVSqFLHV� DOV� JUDGLHQWV� HFROzJLFV� V¶DSUR[LPD� DPE�
IXQFLRQV� EHWD� �$XVWLQ� HW� DO�� ������� %HOELQ� 	�0F'RQDOG� FRQFORJXHUHQ� TXH�7:,163$1� SURGXwD�
SLWMRUV�UHVXOWDWV�TXH�HOV�DOWUHV�GRV�PRGHOV��6HJRQV�DTXHVWV�DXWRUV��O¶DOJRULVPH�7:,163$1�Wp�GRV�
SUREOHPHV� SULQFLSDOV�� OD� GHSHQGqQFLD� G¶XQ� JUDGLHQW� SULPDUL� SUHGRPLQDQW� L� OD� GLFRWRPLW]DFLy�
HUUzQLD�HQ�DTXHVW��&DO�HVPHQWDU�DTXt�TXH�OD�YDOLGHVD�GH�O¶HVWXGL�GH�%HOELQ�	�0F'RQDOG��������KD�
HVWDW�SRVWHULRUPHQW�IRUoD�GLVFXWLGD��'DOH�������&DR�HW�DO����������

eV� LPSRUWDQW� UHPDUFDU� TXH�HOV� HVWXGLV� DPE�GDGHV� VLPXODGHV��PDOJUDW�SHUPHWHQ�FRPSDUDU�
HOV� UHVXOWDWV� DPE� OD� FODVVLILFDFLy� HVWLPDGD� µYHULWDEOH¶�� QR� DVVHJXUHQ� HO� UHDOLVPH� GH� OHV� GDGHV�
VLPXODGHV�� &RQFUHWDPHQW�� HQ� HO� FDV� GH� OD� VLPXODFLy� DPE�&203$6�� HO� UHDOLVPH� GH� OHV� GDGHV�
VLPXODGHV�SDVVD�SHU�OD�LGRQHwWDW�GH�GLIHUHQWV�IDFWRUV��OD�WHRULD�GHO�QtQ[RO�VREUH�OD�TXH�HV�EDVD�OD�
UHVSRVWD� GH� OHV� HVSqFLHV�� OD� PRGHOLW]DFLy� GHO� WLSXV� GH� UHVSRVWD� ILVLROzJLFD� GH� OHV� SODQWHV� DOV�
JUDGLHQWV� HFROzJLTXHV� PLWMDQoDQW� IXQFLRQV� EHWD� �2NVDQHQ� ������� OD� PRGHOLW]DFLy� GH� OHV�
LQWHUDFFLRQV� HQWUH� SODQWHV�� HO� PRVWUDWJH� DSOLFDW� DOV� JUDGLHQWV� WHzULFV� JHQHUDWV���� (Q� VXPD�� pV�
SDOqV� TXH�� PDODXUDGDPHQW�� HO� FRQHL[HPHQW� � WHzULF� DFWXDO� GH� OD� GLVWULEXFLy� GHOV� Wj[RQV� HQ�
FRPXQLWDWV� pV� SUREDEOHPHQW� LQVXILFLHQW� SHU� D� JHQHUDU� GDGHV� VLPXODGHV� DPE� XQ� FHUW� JUDX� GH�
FRQILDQoD�UHVSHFWH�DO�VHX�UHDOLVPH��

0pV� UHFHQWPHQW�� 7RUUHV� HW� DO�� ������� FRPSDUHQ� HOV� UHVXOWDWV� GH� FODVVLILFDFLy� G¶XQ� JUDQ�
QRPEUH� GH� FRPELQDFLRQV� GH�PHVXUHV� GH� SUR[LPLWDW� L�PqWRGHV� MHUjUTXLFV� DJORPHUDWLXV� D� SDUWLU�
G¶H[HPSOHV� GH� YHJHWDFLy� UHDOV�� 7RUUHV� HW� DO�� FRPSDUHQ� O¶HILFLqQFLD� GHOV� DOJRULVPHV� PLWMDQoDQW�
PHVXUHV� SUzSLHV� G¶DYDOXDFLy� GHOV� UHVXOWDWV� L� FRQFORXHQ� TXH� HO� PqWRGH� GH� :DUG¶V� pV� HO� TXH�
GRQDYD�PLOORUV�UHVXOWDWV��HQ�FRPELQDFLy�DPE�OD�PHVXUD�GH�SUR[LPLWDW�VLPLODULW\�UDWLR���

&DR� HW� DO�� ������� FRPSDUHQ� O¶KDELOLWDW� GH� TXDWUH� PqWRGHV� MHUjUTXLFV� �83*0$�� :DUG��
FRPSOHWH� OLQNDJH� L� 7:,163$1�� SHU� D� UHFRQqL[HU� HVWUXFWXUHV� HQ� WUHV� FRQMXQWV� GH� GDGHV� GH�
FRPXQLWDWV� GH�PDFURLQYHUWHEUDWV� GLIHUHQWV��$TXHVWV� DXWRUV� DYDOXHQ�HOV� UHVXOWDWV� FRPSDUDQW�ORV�
DPE� FODVVLILFDFLRQV� SUH�GHILQLGHV� HQ� EDVH� D� OHV� FDUDFWHUtVWLTXHV� ELROzJLTXHV� L� GH� O¶KjELWDW��
VXSRUWDGHV�SHU�PqWRGHV�G¶RUGHQDFLRQV��&RQFORXHQ�� FRP�HQ�HO� FDV� DQWHULRU�� TXH�HO�PqWRGH�GH�
:DUG�pV�HO�PpV�HIHFWLX��VHJXLW�GH�7:,163$1�L�GHL[DQW�HQ�GDUUHU�OORF�83*0$��
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)LQDOPHQW��%UXHOKHLGH�	�&K\WUê� �������FRPSDUHQ�7:,163$1�DPE� O¶DOJRULVPH�&2&.7$,/��
&RQFUHWDPHQW�HVWXGLDUHQ� OD�FDSDFLWDW�GHOV�GRV�DOJRULVPHV�GH�SURGXLU�FODVVLILFDFLRQV�VHPEODQWV�
HQ�DSOLFDFLy�D�VHWV�GH�GDGHV�GLIHUHQWV�SHUz�DPE�XQD�HVWUXFWXUD�VHPEODQW��%UXHOKHLGH�	�&K\WUê�
�������FRQFORXHQ�TXH�7:,163$1�pV�PDVVD�GHSHQHQW�GH� OHV�SULPHUHV�GLYLVLRQV�GH� O¶DQjOLVL�GH�
FRUUHVSRQGqQFLHV�L��SHU�WDQW��&2&.7$,/�JHQHUD�FODVVLILFDFLRQV�PpV�FRPSDUDEOHV��

�
%�� &RPSDUDFLy� HQWUH� OD� FODVVLILFDFLy� � REWLQJXGD� SHU� PqWRGHV� QXPqULFV� L� OD� FODVVLILFDFLy�
WUDGLFLRQDO�VLJPDWLVWD���

(OV�HVWXGLV�TXH�FRPSDUHQ� OD�VLQWD[RQRPLD� WUDGLFLRQDO� L� OD�VLQWD[RQRPLD�QXPqULFD� WHQHQ�XQ�
LQWHUqV� HVSHFLDO� SHO� WHPD� TXH� HQV� RFXSD� HQ� DTXHVWD� PHPzULD�� 1R� REVWDQW�� SUHVHQWHQ� HO�
SUREOHPD�GH�TXH�OHV�GXHV�DSUR[LPDFLRQV�VRYLQW�WHQHQ�EDVHV�HSLVWHPROzJLTXHV�GLIHUHQWV��+DNHV�
�������7UREHP� IRUoD�HVWXGLV�FRPSDUDWLXV�G¶DTXHVWD�PHQD� �0RRUH�HW�DO�� ������6WDQHN�	�2UORFL�
������)HROL�	�*HUGRO�������0XFLQD�������:LOGL������L�+DNHV���������

6WDQHN� 	� 2UORFL� ������� FRPSDUDUHQ� OD� FODVVLILFDFLy� WUDGLFLRQDO� DPE� OD� SURSRUFLRQDGD� SHO�
PqWRGH� GH� :DUG� ������� ³WDOODQW´� HOV� GHQGURJUDPHV� D� �� QLYHOOV� GH� SUR[LPLWDW�� (VWLPDUHQ� HOV�
UHVXOWDWV�G¶DPEGXHV�DSUR[LPDFLRQV�FRP�D�PROW�VLPLODUV��0XFLQD��������FRPSDUD�OD�VLQWD[RQRPLD�
WUDGLFLRQDO� DPE� HOV� UHVXOWDWV� GH� GLYHUVRV� PqWRGHV� MHUjUTXLFV� DSOLFDWV� D� O¶DQjOLVL� GH� WDXOHV�
VLQWqWLTXHV��&RQFORX�TXH�HOV�PqWRGHV�PpV�SURSHUV�D�OD�VLQWD[RQRPLD�VyQ�HO�GH�:DUG��FRPSOHWH�
OLQNDJH�L�:3*0$���

8QV� DQ\V�PpV� WDUG� TXH�0XFLQD��:LOGL� ������� FRPSDUj� HO� VHX�PqWRGH� GH� UHRUGHQDFLy� GH�
WDXOHV�DPE�HO�PqWRGH�PDQXDO�HPSUDQW�H[HPSOHV�GH�GDGHV�FRQHJXGHV�L�UHPDUFj�OD�REWHQFLy�GH�
UHVXOWDWV� VLPLODUV�� +DNHV� ������� FRPSDUj� OD� FODVVLILFDFLy� WUDGLFLRQDO� GH� GDGHV� SUzSLHV� DPE� OD�
REWLQJXGD�SHO�PqWRGH�GH�:LOGL� ��������+DNHV�DYDOXj�HOV� UHVXOWDWV�GHOV�GRV�PqWRGHV�PLWMDQoDQW�
O¶DQjOLVL�GH�FRQFHQWUDFLRQV��)HROL�	�2UORFL�������L�O¶DQjOLVL�GLVFULPLQDQW�DPE�YDULDEOHV�DPELHQWDOV��
&RP� HOV� DXWRUV� DQWHULRUV�� FRQFORJXp� TXH� HOV� UHVXOWDWV� G¶DPEGXHV� DSUR[LPDFLRQV� VyQ� VLPLODUV��
VREUHWRW�SHO�TXH�ID�D�FRPXQLWDWV�GH�FRQGLFLRQV�DPELHQWDOV�PDUJLQDOV��1R�REVWDQW��+DNHV��������
HVWLPD� TXH� OD� FDSDFLWDW� GH� SUHGLFFLy� GH� OD� FODVVLILFDFLy� QXPqULFD� pV� PpV� DOWD� TXH� OD� GH�
O¶DSUR[LPDFLy�WUDGLFLRQDO���
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������(VWXGL�FRPSDUDWLX�GH�GLIHUHQWV�PRGHOV�GH�FODVVLILFDFLy��
��������2EMHFWLXV�L�PHWRGRORJLD�JHQHUDO�

/¶REMHFWLX�SULQFLSDO�G¶DTXHVWD�VHFFLy�������pV� IHU�SDOHVHV� OHV�GLIHUqQFLHV�H[LVWHQWV�HQWUH� OHV�
DSUR[LPDFLRQV�QXPqULTXHV�D�OD�FODVVLILFDFLy�TXH�KHP�LQWURGXwW�HQ�HOV�DQWHULRUV�DSDUWDWV��$OKRUD��
YROGUtHP�GLVFXWLU�DOJXQV�GHOV�VHXV�DYDQWDWJHV�L�LQFRQYHQLHQWV�SHU�D�O¶DQjOLVL�GH�OD�YHJHWDFLy���

+HP� LQFOzV� HQ� OD� FRPSDUDFLy� DOJRULVPHV� IRUoD� GLYHUVRV�� SHU� WDO� GH� SRVDU� O¶qPIDVL� HQ� OD�
LPSRUWjQFLD�GHO�PRGHO�GH�FODVVLILFDFLy�L�HQ�HO�FRQFHSWH�GH�FO~VWHU��$O�TXDGUH�������HQXPHUHP�HOV�
PqWRGHV�VHOHFFLRQDWV��DJUXSDWV�SHO�PRGHO�GH�FODVVLILFDFLy�TXH�JHQHUHQ��&DO�HVPHQWDU�TXH��HQ�HO�
FDV� GH� .�PHDQV� KHP� WHVWDW� OD� YDULDQW� FRUUHFWRUD� GH� O¶HIHFWH� ³DWUDFWRU´� �.0�ORR�� SURSRVDGD� D�
O¶DSDUWDW� ��������� 3HU� D� O¶H[HFXFLy� G¶DTXHVW� L� HOV� DOWUHV� PqWRGHV� GH� FOXVWHULQJ� KHP� XWLOLW]DW� HO�
SURJUDPD�*,1.*2� �YHJHX� FDStWRO� ������ DPE� O¶H[FHSFLy� GH�7:,163$1�� PqWRGH� SHO� TXDO� KHP�
XWLOLW]DW�HO�SURJUDPD�3&�25'��0F&XQH�	�0HIIRUG���������

4XDGUH��������0qWRGHV�GH�FODVVLILFDFLy�D�FRPSDUDU�L�DEUHYLDFLRQV�XWLOLW]DGHV��
0RGHO� 0qWRGH�GH�FODVVLILFDFLy� $EUHYLDFLy�

-HUjUTXLF� ��0qWRGHV�DJORPHUDWLXV��6$+1�����
6LQJOH�OLQNDJH���
&RPSOHWH�OLQNDJH��
83*0$��
0qWRGH�GH�:DUG��
β�IOH[LEOH��

��7:,163$1���

�
6/�
&/�
83*0$�
:DUGV�
%�IOH[�
7:�

3DUWLWLX�
� ���.�PHDQV��

���)X]]\�&�PHDQV��
.0�
)&0�

%ORFV�
G¶HVSHFLHV�LQYHQWDULV� ���5(%/2&.�� 5%/&.�

�
7DQW�HOV�PqWRGHV�6$+1�FRP�HOV�PqWRGHV�SDUWLWLXV��.0� L�)&0��FHUTXHQ�JUXSV�HQ�XQ�HVSDL�

GH�SUR[LPLWDWV�HQWUH�LQYHQWDULV��(Q�H[HFXWDU�DTXHVWV�PqWRGHV�G¶DQjOLVL�GH�FO~VWHUV��KRP�HVFXOO�GH�
PDQHUD� H[SOtFLWD� R� LPSOtFLWD� XQD�PHVXUD� GH� SUR[LPLWDW�� (Q� DTXHVW� FDStWRO� KHP�HVFROOLW� XWLOLW]DU��
FRP� DO� FDStWRO� ����� OD� GLVWjQFLD� GH� OD� FRUGD� �2UOyFL� ������� $O� SURSHU� FDStWRO� ������ HVWXGLDUHP�
O¶HIHFWH�TXH�O¶HOHFFLy�G¶DOWUHV�SUR[LPLWDWV�SURGXHL[�HQ�HO�UHVXOWDWV�GHOV�PqWRGHV�GH�FODVVLILFDFLy��

3HU� D� O¶DYDOXDFLy� GHOV� UHVXOWDWV� GHOV�PqWRGHV� SDUWLWLXV� L� GH�5(%/2&.� KHP�XWLOLW]DW� FULWHULV�
LQWHUQV� L� H[WHUQV�� 7DPEp�� SHU� DO� PqWRGH� MHUjUTXLF� GH� :DUG� pV� SRVVLEOH� HPSUDU� HOV� PDWHL[RV�
FULWHULV� G¶DYDOXDFLy� LQWHUQD� SHUTXq� OD� IXQFLy� TXH� RSWLPLW]D� pV� VHPEODQW� D� OD� GH� .0��
0DODXUDGDPHQW�� SHU� D� OD� UHVWD� G¶DOJRULVPHV� MHUjUTXLFV� DJORPHUDWLXV� L� SHU� D� 7:,163$1� QR�
GLVSRVjYHP�G¶XQ�FULWHUL�LQWHUQ�G¶DYDOXDFLy�GHOV�UHVXOWDWV��3HU�WDQW��HOV�UHVXOWDWV�G¶DTXHVWV�PqWRGHV�
KDQ�HVWDW�DYDOXDWV�H[FOXVLYDPHQW�SHU�FULWHULV�H[WHUQV��
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&RP� D� HVWDGtVWLFV� G¶DYDOXDFLy� LQWHUQD� KHP� XWLOLW]DW� DTXHOOV� TXH� VyQ� ~WLOV� SHU� D� GHWHUPLQDU�
TXLQD� HVWUXFWXUD� VRUJHL[� GH� OHV� GDGHV� GH� PDQHUD� PpV� ³QDWXUDO´�� 8Q� GHOV� REMHFWLXV� TXH� HQV�
SODQWHJHP� pV� GHWHUPLQDU� TXLQ� G¶DTXHVWV� HVWDGtVWLFV� SUHVHQWD� XQD� PDMRU� VHQVLELOLWDW� D� O¶KRUD�
G¶DVVHQ\DODU� SDUWLFLRQV� QDWXUDOV� GH� OHV� GDGHV� GH� YHJHWDFLy�� &RQFUHWDPHQW�� HOV� HVWDGtVWLFV�
HVFROOLWV� SHU� D� DYDOXDU� OHV� SDUWLFLRQV� GH� .�PHDQV� L� HO� PqWRGH� GH� :DUG� KDQ� HVWDW�� SVHXGR�)�
�&DOLQVN\�+DUDEDV]� ������� VLOXHWHV� �VLOKRXHWWHV�� 5RXVVHHXZ� ������� 3HU� D� )&0�� D� PpV� GHOV�
DQWHULRUV��V¶KDQ�XWLOLW]DW�GRV�HVWDGtVWLFV�G¶DYDOXDFLy�GH�SDUWLFLRQV�GLIXVHV��(O�FRHILFLHQW�GH�'XQQ�R�
FRHILFLHQW�GH�SDUWLFLy�QRUPDOLW]DW��%H]GHN�������������L�OD�HQWURSLD�QRUPDOLW]DGD�R�HILFLqQFLD�GH�OD�
SDUWLFLy� �'XQQ� ������� )LQDOPHQW�� SHU� WDO� G¶DYDOXDU� HOV� UHVXOWDWV� GH� 5(%/2&.� V¶KD� XWLOLW]DW� OD�
GLYHUJqQFLD�UHODWLYD��HVWDGtVWLF�SURSRVDW�D�O¶DSDUWDW����������

/¶DYDOXDFLy� GHOV� UHVXOWDWV� DPE� FULWHULV� H[WHUQV� V¶KD� IHW� PLWMDQoDQW� OD� FRPSDUDFLy� DPE� OD�
SDUWLFLy� SURSRUFLRQDGD� SHU� OD� ELEOLRJUDILD� R� SHU� O¶DVVLJQDFLy� VLQWD[RQzPLFD� GHOV� LQYHQWDULV�� /D�
PHVXUD� G¶DFRUG� HQWUH� SDUWLFLRQV� XWLOLW]DGD� KD� HVWDW� O¶tQGH[� GH� 5DQG� �5DQG� ������ FRUUHJLW� SHU�
O¶DW]DU� �+XEHUW� 	� $UDELH� ������� $TXHVW� tQGH[� HQV� KD� SHUPqV� FRPSDUDU� WDPEp� OHV� GLIHUHQWV�
DSUR[LPDFLRQV� QXPqULTXHV� HQWUH� HOOHV� L� GHWHUPLQDU� TXLQHV� JHQHUDYHQ� UHVXOWDWV� VHPEODQWV���
$GGLFLRQDOPHQW��KHP�UHDOLW]DW�FRPSDUDFLRQV�HQWUH�FO~VWHUV�LQGLYLGXDOV�PLWMDQoDQW�HO�FRHILFLHQW�GH�
FRUUHODFLy�Φ���

)LQDOPHQW�KHP�LQFOzV�XQ�GDUUHU�FULWHUL�G¶DYDOXDFLy�H[FOXVLYDPHQW�HQFDUDW�D� OD�ILWRVRFLRORJLD��
&RQFUHWDPHQW� KHP� FDOFXODW� OD�PLWMDQD� SHU� FO~VWHU� GHO� QRPEUH� GH� Wj[RQV� TXH�SUHVHQWDYHQ�XQD�
ILGHOLWDW�Φ�VXSHULRU�D������YHJHX�FDStWRO�������&DO�QRWDU�TXH�OD�PD[LPLW]DFLy�GHO�QRPEUH�GH�Wj[RQV�
ILGHOV�pV�XQ�FULWHUL�TXH�QR�XWLOLW]HQ�OD�PDMRULD�GHOV�DOJRULVPHV�TXH�FRPSDUHP��DPE�O¶H[FHSFLy�GH�
5(%/2&.�L�7:,163$1��3HU�WDQW��VHPEOD�OzJLF�HVSHUDU�XQ�PDMRU�QRPEUH�GH�Wj[RQV�ILGHOV�SHU�DOV�
UHVXOWDWV�G¶DTXHVWV�GRV�DOJRULVPHV��3HU�DTXHVW�PDWHL[�PRWLX��HOV�~QLFV�PqWRGHV�GH�FOXVWHULQJ�RQ�
WLQGULD�VHQWLW�HPSUDU�O¶HVWDGtVWLF�FRP�D�FULWHUL�G¶DYDOXDFLy�LQWHUQ�VHULD�HQ�5(%/2&.�L�7:,163$1��

��������$QjOLVL�GH�FO~VWHUV�DPE�HOV�LQYHQWDULV�GH�%RZPDQ�	�:LOVRQ��������
(O�SULPHU�FDV�G¶DQjOLVL�GH� O¶HVWUXFWXUD�HQ�FO~VWHUV�TXH�HVWXGLDUHP�DSOHJD���� LQYHQWDULV� L����

HVSqFLHV�� GH� OD� SODQD� DOÂOXYLDO� GHO� ULX� $GHODLGH� D� $XVWUjOLD�� (V� WUDFWD� G¶XQ� FRQMXQW� GH� GDGHV�
UHFROÂOHFWDGHV�RULJLQDOPHQW�SHU�%RZPDQ�	�:LOVRQ���������/HV�ORFDOLW]DFLRQV�GHOV�LQYHQWDULV�IRUHQ�
HVFROOLGHV� VXEMHFWLYDPHQW�� HQ� GRV� LQGUHWV� JHRJUjILFDPHQW� GLVMXQWV�� $� OD� SXEOLFDFLy� RULJLQDO��
%RZPDQ�	�:LOVRQ�UHDOLW]DYHQ�XQD�DQjOLVL�GH�FRUUHVSRQGqQFLHV��&$��L�XQD�LQWHUSUHWDFLy�DPELHQWDO�
GHO�JUDGLHQW�UHVXOWDQW��$TXHVW�FRQMXQW�G¶LQYHQWDULV�IRX�WDPEp�O¶H[HPSOH�WULDW�SHU�'DOH������D��HQ�
HO�VHX�HVWXGL�VREUH�DSUR[LPDFLRQV�GLIXVHV�D�OD�ILWRVRFLRORJLD��$�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��
PDOJUDW� KL� DSDUHL[HQ� GLYLVLRQV� TXH� HV� SHUPHWHQ� UHFRQqL[HU� JUXSV�� SUHVHQWHQ� WDPEp� XQD� FODUD�
HVWUXFWXUD� HQ� JUDGLHQW� TXH� SURYRFD� TXH� HOV� JUXSV� GHOLPLWDWV� QR� VLJXLQ� GHO� WRW� FODUV�� /D�
FODVVLILFDFLy�TXH�IHX�'DOH������D���L�TXH�QRVDOWUHV�XWLOLW]DUHP�FRP�D�FULWHUL�³H[WHUQ´��IRX�REWLQJXGD�
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DSOLFDQW�OD�PqWULFD�GH�&DQEHUUD��:LOOLDPV�	�/DQFH��������L�HO�PqWRGH�6$+1� �IOH[LEOH�� � ���������
'DOH�HVFROOt�XQ�WDOO�D�WUHV�JUXSV��SHUz�LQGLFj�TXH�XQD�SDUWLFLy�HQ�TXDWUH�JUXSV�WDPEp�HUD�SRVVLEOH��
$�OD�WDXOD�������SUHVHQWHP�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��DPE�OD�FODVVLILFDFLy�GHOV�LQYHQWDULV�
HQ�WUHV�JUXSV�TXH�SURSRVj�'DOH������D����
� � �� �� �� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� �� �� �� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ��� ���

�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
�� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
��� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
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��&\SHUXV�URWXQGXV�����$EHOPRVFKXV�ILFXOQHXV����,SRPRHD�FRSWLFD�����&\QRGRQ�DUFXDWXV����0HUUHPLD�KHGHUDFHD����$O\VLFDUSXV�YDJLQDOLV����3DQLFXP�
FDPERGLHQVH� ��$EHOPRVFKXV�PRVFKDWXV� ��0HORFKLD� FRUFKROLIROLD� � ���:DOWKHULD� LQGLFD� � ���/XGZLJLD� RFWRYDOYLV� � ���3RDFHDH�VS��� ���+HOLRWURSXP�
FULVSDWXP� ����(XSKRUELD�YDFKHOOLL� ����(FKLQRFKORD�FRORQD� ����3K\OD�QRGLIORUD� ����3DVSDOXP�VFURELFXODWXP� ����(FKLQRFKORD�HOOLSWLFD� ����3RDFHDH��
VS�������3K\OODQWXV�VS������*RRGHQLD�SXUSXUHVFHQV�����&DUGLRVSHUPXP�KDOLFDFDEXP�����6HVEDQLD�VS������+HOLRWURSXP�LQGLFXP�����'HQWDOOD�GLRLFD��
���,SRPRHD�DTXDWLFD�����2U\]D�VS������&DVVLD�REWXVLIROLD�����(OHRFKDULV�VS������3VHXGRUDSKLV�VSLQHVFHQV�����/XGZLJLD�DGVFHQGHQV�����3RO\JRQXP�
DWWHQXDWXP�����$HVFK\QRPHQH�LQGLFD�

7DXOD��������'DGHV�GH�%RZPDQ�	�:LOVRQ���������(OV�LQYHQWDULV�FRUUHVSRQHQ�D�OHV�ILOHV�GH�OD�WDXOD�L�HOV�Wj[RQV�D�OHV�
FROXPQHV��6¶LQGLTXHQ�HOV�JUXSV�GHWHUPLQDWV�SHU�'DOH������D��D�OD�FROXPQD�GH�O¶HVTXHUUD��
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3HU� WDO� GH� FRQqL[HU�PLOORU� HOV� DWULEXWV� ILWRVRFLROzJLFV� G¶DTXHVWD� FODVVLILFDFLy� ³H[WHUQD´�� KHP�
FDOFXODW�OD�ILGHOLWDW�GHOV�Wj[RQV�GH�OD�WDXOD�DOV�WUHV�JUXSV�GH�'DOH��PLWMDQoDQW�HO�FRHILFLHQW�Φ��$�OD�
WDXOD� LQIHULRU���������PRVWUHP�DTXHOOV�Wj[RQV�DPE�XQ�YDORU�GH�Φ�VXSHULRU�D�����SHU�D�DOJXQ�GHOV�
JUXSV�� 6HJRQV� DTXHVW� FULWHUL�� HO� JUXS� $� SUHVHQWD� QRPpV� WUHV� Wj[RQV� ILGHOV�� SHUz� XQ� G¶HOOV��
/XGZLJLD�DGVFHQGHQV�HV�SRW�FRQVLGHUDU�FDUDFWHUtVWLF��(QWUH�HOV�DOWUHV�GRV��2U\]D�VS�pV�SUHVHQW�
WDPEp�HQ�HOV�JUXSV�%� L�&�� L�3VHXGRUDSKLV�VSLQHVFHQV�pV� IRUoD�VHOHFWLYD�SHUz� UHODWLYDPHQW�SRF�
SUHVHQW�DO�JUXS�$�� �(OV�JUXSV�%� L�&�SUHVHQWHQ�PpV� Wj[RQV� ILGHOV��SHUz�DPE�YDORUV�PpV�EDL[RV��
3K\OD�QRGLIORUD�VHPEOD�GLIHUHQFLDU�%�L�&�GHO�JUXS�$��WRW�L�TXH�pV�PpV�SUHVHQW�D�%��(O�FDV�FRQWUDUL�
HO�WUREHP�DPE�(XSKRUELD�YDFKHOLL��TXH�WDPEp�GLIHUHQFLD�%�L�&�GHO�JUXS�G¶$��SHUz�pV�PpV�SUHVHQW�
D�&��$HVFK\RPHQH� LQGLFD� L�$O\VLFDUSXV�YDJLQDOLV�VyQ�H[FOXVLXV�GHO�JUXS�%�SHUz�DPE�XQD�EDL[D�
SUHVqQFLD�� (O� PDWHL[� VXFFHHL[� DPE�&\QRGRQ� DUFXDWXV� L�&\SHUXV� URWXQGXV� SHU� DO� JUXS� &�� (Q�
FRQMXQW��KRP�SRW�DILUPDU�TXH��HOV�JUXSV�%�L�&�WHQHQ�XQD�FDUDFWHULW]DFLy�IORUtVWLFD�PpV�IHEOH�TXH�HO�
JUXS�$���

�

*UXS�$� *UXS�%� *UXS�&�
(VSqFLH� )� (VSqFLH� )� (VSqFLH� )�

����/XGZLJLD�DGVFHQGHQV�
����2U\]D�VS��
����3VHXGRUDSKLV�VSLQHVFHQV�
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����3K\OD�QRGLIORUD�
����$HVFK\QRPHQH�LQGLFD�
����+HOLRWURSXP�LQGLFXP�
����(OHRFKDULV�VS��
���$O\VLFDUSXV�YDJLQDOLV�

������
������
������
������
������

�����(XSKRUELD�YDFKHOOLL�
���3DQLFXP�FDPERGLHQFHH�
���&\QRGRQ�DUFXDWXV�
���&\SHUXV�URWXQGXV�
���0HORFKLD�FRUFKROLIROLD�
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7DXOD��������7j[RQV�ILGHOV�DOV�JUXSV�GH�'DOH��������GHWHUPLQDWV�SHU�QRVDOWUHV�DPE�HO�FRHILFLHQW�GH�ILGHOLWDW�Φ��
�

3HU� D� ILQDOLW]DU� OD� SUHVHQWDFLy� GHO� FRQMXQW� GH� GDGHV� GH� %RZPDQ� 	� :LOVRQ�� PRVWUHP� DOV�
GLDJUDPHV�GH� OD� ILJXUD�������HOV� WUHV�SULPHUV�HL[RV�G¶XQD�DQjOLVL�GH�FRRUGHQDGHV�SULQFLSDOV��HQ�
TXH� OD� PHVXUD� GH� SUR[LPLWDW� HQWUH� LQYHQWDULV� pV� OD� GLVWjQFLD� GH� OD� FRUGD� �2UOyFL� ������� (O�
SHUFHQWDWJH� GH� YDULDELOLWDW� PRVWUDW� HQWUH� HOV� WUHV� HL[RV� pV� GHO� ����� $O� GLDJUDPD� GH� OHV�
FRRUGHQDGHV�SULQFLSDOV���L����TXH�PRVWUD�HO�������GH�OD�YDULDELOLWDW��HOV�JUXSV�GH�'DOH�HV�PRVWUHQ�
IRUoD� DwOODWV�� D� H[FHSFLy� G¶DOJXQV� LQYHQWDULV� GHO� JUXS� &�� 1R� REVWDQW�� DTXHVW� DwOODPHQW� QR� HV�
UHSHWHL[�DOV�DOWUHV�GRV�GLDJUDPHV���

�
�
�
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)LJXUD� ������� $QjOLVL� GH� FRRUGHQDGHV� SULQFLSDOV� �0'6�
PqWULF��GH�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��������HPSUDQW�
OD� PHVXUD� GH� GLVVLPLODULWDW� GH� OD� FRUGD�� 3HUFHQWDWJH� GH�
YDULDELOLWDW�PRVWUDGD����������������������� ������
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0qWRGHV�MHUjUTXLFV�DJORPHUDWLXV�
(OV� GHQGURJUDPHV�TXH�SURGXHL[HQ�HOV�PqWRGHV�6$+1� SRGHQ� VHU�PROW� GLIHUHQWV� VHJRQV�HO�

PqWRGH�XWLOLW]DW���&RP�D�XQ�H[HPSOH�GH�WUHV�PqWRGHV�GH�VRUWLGD�GLVSDU��D�OD�ILJXUD�������PRVWUHP�
HOV�GHQGURJUDPHV�REWLQJXWV�GH�O¶DSOLFDFLy�GH�VLQJOH�OLQNDJH��HVTXHUUD���FRPSOHWH�OLQNDJH��FHQWUH��
L�HO�PqWRGH�GH�:DUG�GH�PtQLPLW]DFLy�GH�OD�VXPD�GH�TXDGUDWV��GUHWD���(O�GHQGURJUDPD�GH�VLQJOH�
OLQNDJH� SUHVHQWD� XQ� PDUFDW� HQFDGHQDPHQW�� SRVDQW� GH� UHOOHX� O¶HVWUXFWXUD� HQ� JUDGLHQW� GH� OHV�
GDGHV��7DQ�VROV�XQ�VXEFRQMXQW�G¶LQYHQWDULV�GH�&�HV�VHSDUD�FODUDPHQW�GH�OD�UHVWD��6LQJOH�OLQNDJH�
LPSOHPHQWD�XQ�FRQFHSWH�GH�FO~VWHU�SURSHU�D�XQ�³SDWUy�GH�SXQWV�LQWHUFRQQHFWDWV´��YHJHX�DSDUWDW�
����������&RP�D�PqWRGH�G¶DQjOLVL�GH�FO~VWHUV�HQV�DMXGD�D� IHU�SDOHVD� OD�FRQWLQXwWDW�HQ� OHV�GDGHV�
SHUz� QR� SHUPHW� HVWDEOLU� GLYLVLRQV� IjFLOPHQW�� (Q� VHJRQ� OORF�� HO� PqWRGH� GHO� YHt� PpV� OOXQ\j� R�
FRPSOHWH� OLQNDJH�� QR� SUHVHQWD� HQFDGHQDPHQW� L� VL� WDOOpVVLP� HO� GHQGURJUDPD� HQ� WUHV� JUXSV� OD�
SDUWLFLy�UHVXOWDQW�VHULD�SURSHUD�D�OD�FODVVLILFDFLy�GH�'DOH��1R�REVWDQW��OD�ORQJLWXG�GH�OHV�EUDQTXHV�
GHO�GHQGURJUDPD�QR�PRWLYD�XQD�SDUWLFLy�HQ�WUHV�JUXSV��)LQDOPHQW��O¶DOJRULVPH�GH�PLQLPLW]DFLy�GH�
OD�VXPD�GH�TXDGUDWV�R�PqWRGH�GH�:DUG��SURSRUFLRQD�XQ�GHQGURJUDPD�DPE�XQD�FODUD�HVWUXFWXUD�
GH���JUXSV�TXH�HV�PDQWp�HQ�XQ�UDQJ�GH�GLVVLPLODULWDWV�DPSOL�L�TXH�FRLQFLGHL[��D�JUDQV�WUHWV��DPE�
OD�FODVVLILFDFLy�GH�'DOH��

$�EDQGD�GH�O¶DSUHFLDFLy�YLVXDO�GH�OD�ORQJLWXG�GH�OHV�EUDQTXHV��pV�GLItFLO�SURSRUFLRQDU�FULWHULV�
LQWHUQV�GH�YDOLGDFLy�GHOV�UHVXOWDWV�GHOV�PqWRGHV�MHUjUTXLFV�DJORPHUDWLXV��3HU�D�GRQDU�XQD�LGHD�GH�
O¶HILFLqQFLD�UHODWLYD�HQWUH�HOV�GLIHUHQWV�DOJRULVPHV��D�OD�ILJXUD�������PRVWUHP�O¶DMXVW�DPE�O¶tQGH[�GH�
5DQG�FRUUHJLW��HQWUH�HOV�WDOOV�GHOV�GHQGURJUDPHV�D�GLIHUHQW�QRPEUH�GH�JUXSV�L�HO�FULWHUL�³H[WHUQ´�GH�
OD�FODVVLILFDFLy�GH�'DOH��������GH�WUHV�JUXSV��(O�PqWRGH�TXH��FODUDPHQW��SURGXHL[�FODVVLILFDFLRQV�
PpV� DOOXQ\DGHV� GHO� FULWHUL� H[WHUQ� pV� VLQJOH� OLQNDJH�� '¶HQWUH� HOV� UHVWDQWV�� HO� PqWRGH� GH� :DUG�
VHPEOD�GHVWDFDU�HQ�OD�FRPSDUDFLy�DO�QLYHOO�GH�.� ����
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�)LJXUD� ������� &RPSDUDFLy�� PLWMDQoDQW�
O¶tQGH[� GH� 5DQG� FRUUHJLW� SHU� O¶DW]DU��
HQWUH� OD� FODVVLILFDFLy� GH� 'DOH� �����D��
GH� WUHV� JUXSV� L� HOV� WDOOV�� GHVGH�. �� D�
. ���� GHOV� GHQGURJUDPHV� WUREDWV� SHOV�
PqWRGHV�MHUjUTXLFV��
�
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� � �)LJXUD� ������� 'HQGURJUDPHV� UHVXOWDQWV� GH� OD� FODVVLILFDFLy� MHUjUTXLFD� DJORPHUDWLYD� GH� VLQJOH� OLQNDJH� �HVTXHUUD���
FRPSOHWH�OLQNDJH��FHQWUH��L�PLQLPXP�VXP�RI�VTXDUHV�PHWKRG���:DUG¶V��GUHWD���(QWUH�SDUqQWHVL�HV�PRVWUHQ�HOV�JUXSV�GH�
OD�FODVVLILFDFLy�GH�'DOH������D���
�
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7:,163$1�

/D�LPSOHPHQWDFLy�GH�7:,163$1�GHO�SURJUDPD�3&�25'��0F&XQH�	�0HIIRUG�������KD�HVWDW�
H[HFXWDGD�GH�GXHV�PDQHUHV�� �D��VHQVH�FRQVLGHUDU� O¶DEXQGjQFLD�GHOV� Wj[RQV��3�$�� L� �E�� LQFORHQW�
O¶DEXQGjQFLD�HQ� IRUPD�GH�SVHXGR�HVSqFLHV��XQ�FRQFHSWH�SURSL�G¶DTXHVW�DOJRULVPH��(Q�DPEGyV�
FDVRV�� SHUz�� O¶DOJRULVPH� KD� SURGXwW� FODVVLILFDFLRQV� VHPEODQWV�� 7:,163$1� KDQ� UHDOLW]DW� GXHV�
GLYLVLRQV�GH�OHV�GDGHV��$��OD�SULPHUD��7:,163$1��LGHQWLILFD����/XGZLJLD�DGVFHQGHQV�L����2U\]D�
VS�� FRP� D� Wj[RQV� LQGLFDGRUV� SRVLWLXV�� PHQWUH� TXH� ��0HORFKLD� FRUFKROLIROLD� L� ��3DQLFXP�
FDPERGLHQFHH�VyQ�FRQVLGHUDWV� LQGLFDGRUV�QHJDWLXV��&RP�D�UHVXOWDW�GH�OD�SRVWHULRU�SRQGHUDFLy�L�
GLYLVLy�GHOV�LQYHQWDULV��O¶DOJRULVPH�VHSDUD�HO�JUXS�$��JUXS�µ�¶��GH�OD�UHVWD��JUXS�µ�¶���$�FRQWLQXDFLy��
OD� VHJRQD� GLYLVLy� VHSDUD� UDRQDEOHPHQW� Ep�%� L�&� �JUXSV� µ��¶� L� µ��¶�� UHVSHFWLYDPHQW�� DOKRUD� TXH�
GLYLGHL[�$�HQ�GRV�QRXV�JUXSV��µ��¶�L�µ��¶��GHOV�TXDOV�HQ�O¶DQjOLVL�DPE�SVHXGR�HVSqFLHV�HO�JUXS�µ��¶�
FRQVHUYD� OD� PDMRU� SDUW� G¶LQYHQWDULV� G¶$�� (QWUH� HOV� LQGLFDGRUV� SRVLWLXV� SHU� D� µ��¶�� 7:,163$1�
LGHQWLILFD� HOV� Wj[RQV� ���(OHRFKDULV� VS��� ���3K\OD� QRGLIORUD�� ���+HOLRWURSXP� LQGLFXP�� L� DOWUH� FRS�
���2U\]D� VS��� PHQWUH� TXH� HVWDEOHL[� FRP� D� VRO� LQGLFDGRU� QHJDWLX� �LGHQWLILFDGRU� GH� &��� HO� Wj[RQ�
��&\QRGRQ�DUFXDWXV��eV�HQ�DTXHVW�GDUUHU�JUXS�&��HQ�HO�TXH�7:,163$1�UHFRQHL[�PHQ\V�Wj[RQV�
GHOV�FRQVLGHUDWV�FRP�D�ILGHOV�D�SULRUL��2EVHUYHX�FRP�7:,163$1�XWLOLW]D�HO�Wj[RQ�2U\]D�VS��FRP�
D�LQGLFDGRUV�SHU�D�XQD�GLYLVLy�L�HO�WRUQD�D�XWLOLW]DU�HQ�VHJ�HQWV�VXEGLYLVLRQV��3HU�WDQW��OD�QRFLy�GH�
ILGHOLWDW�TXH�XWLOLW]D�DTXHVW�DOJRULVPH�pV�IRQDPHQWDOPHQW�GH�WLSXV�GLIHUHQFLDO��

/D� WDXOD� ������ FRQWp� OHV� FRUUHODFLRQV� HQWUH� HOV� JUXSV� WUREDWV� SHU� 7:,163$1� HQ� GXHV�
GLYLVLRQV�GH�OHV�GDGHV�L�HOV�WUHV�JUXSV�GH�'DOH������D���+RP�REVHUYD�TXH��SHU�DTXHVWHV�GDGHV��
O¶~V� GH� SVHXGR�HVSqFLHV� Wp� SRFD� WUDQVFHQGqQFLD� HQ� HOV� UHVXOWDWV� GH� OD� FODVVLILFDFLy�� 7DQ� VROV�
GLIHUHL[HQ� HQ� OD� GLYLVLy� GHO� JUXS� µ�¶� �$��� ([FHSWXDQW� OD� WHQGqQFLD� GH�7:,163$1� D� SURGXLU� XQ�
QRPEUH�GH�FO~VWHUV�SRWHQFLD�GH�GRV��KRP�SRW�FRQFORXUH�TXH�HOV�UHVXOWDWV�G¶DTXHVW�PqWRGH�VyQ�
IRUoD�VDWLVIDFWRULV�SHU�D�DTXHVW�FRQMXQW�GH�GDGHV��

3�$� � ���GLYLVLy� ���GLYLVLy�
� � �� �� ��� ��� ��� ���
� 1 � � ��� ��� ��� ��� �� ��
$� ��� ������� ������ ������� ������� ������ ������
%� ��� ������ ������� ������� ������ ������� �������
&� ��� ������ ������� ������ ������� ������� �������

3VHXGR�VSHFLHV� � ���GLYLVLy� ���GLYLVLy�
� � �� �� ��� ��� ��� ���
� 1 � � ��� ��� ��� ��� ��� ��
$� ��� ������� ������ ������� ������� ������ ������
%� ��� ������ ������� ������� ������ ������� �������
&� ��� ������ ������� ������ ������� ������� �������

7DXOD��������5HVXOWDWV�GH�OD�FODVVLILFDFLy�7:,163$1�GH�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ�
�������HPSUDQW�QRPpV�SUHVqQFLHV�L�DEVqQFLHV��3�$��D�GDOW���R���QLYHOOV�GH�SVHXGR�HVSqFLHV��
(V�PRVWUHQ� HOV�YDORUV�GH� O¶tQGH[�GH�5DQG�FRUUHJLW� HQWUH� OHV�SDUWLFLRQV� FRUUHVSRQHQWV�DOV�
GLIHUHQWV� QLYHOOV� GH� GLYLVLy� GH� 7:,163$1� L� OD� FODVVLILFDFLy� GH� 'DOH�� 1N�� QRPEUH�G¶LQYHQWDULV�GH�FDGD�JUXS��
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0qWRGHV�SDUWLWLXV��.�PHDQV�L�)X]]\�&�PHDQV�
+HP� H[HFXWDW� HOV� DOJRULVPHV�.0�� DPE� OD� FRUUHFFLy� SHU� OHDYH� RQH� RXW�� L� )&0�� DPE� FLQF�

QLYHOOV� GH� IX]]LQHVV� �P �����P �����P �����P ���� L�P ������ VREUH� OD� PDWULX� GH� GLVWjQFLHV� GH� OD�
FRUGD�HQWUH�LQYHQWDULV��3HU�WDO�G¶HYLWDU�HVFROOLU�D�SULRUL�HO�QRPEUH�GH�JUXSV�D�FHUFDU��KHP�H[HFXWDW�
HOV�DOJRULVPHV�GHV�GH�. ��ILQV�D�. ����/¶HVWUDWqJLD�G¶LQLFLDOLW]DFLy�GHOV�DOJRULVPHV�KD�HVWDW�WULDU�
LQYHQWDULV�D�O¶DW]DU�SHU�XWLOLW]DU�FRP�D�FHQWURLGHV�LQLFLDOV��6¶KDQ�DWXUDW�OD�H[HFXFLy�GHOV�DOJRULVPHV�
TXDQ� HO� PLOORU� IXQFLRQDO� WUREDW� HV� UHSHWLD� ��� YHJDGHV�� 3HU� WDQW�� HO� QRPEUH� GH� H[HFXFLRQV�
DOHDWzULHV�KD�HVWDW�GLIHUHQW�HQ�FDGD�FDV��GHSHQHQW�GH�OD�FRPSOH[LWDW�GH�OD�VLWXDFLy��GHWHUPLQDGD�
SHO�QRPEUH�GH�FO~VWHUV�D�FHUFDU�L�H[SRQHQW�GH�IX]]LQHVV����

$� FRQWLQXDFLy�� KHP� DYDOXDW� OD� µERQGDW¶� GH� OHV� SDUWLFLRQV� UHVXOWDQWV� PLWMDQoDQW� TXDWUH�
HVWDGtVWLFV�SHU�D�OD�GHWHUPLQDFLy�GHO�QRPEUH�GH�JUXSV��SVHXGR�)��OD�VLOXHWD�PLWMDQD�L�HO�FRHILFLHQW�
GH� SDUWLFLy� GH� 'XQQ� L� O¶HQWURSLD� QRUPDOLW]DGD�� /D� ILJXUD� ������PRVWUD� HOV� YDORUV� REWLQJXWV� SHOV�
HVWDGtVWLFV�HQ� OHV�GLIHUHQWV� VLWXDFLRQV��$� OHV�JUjILTXHV�GH�SVHXGR�)� L� OD� VLOXHWD�PLWMDQD�KL� KHP�
LQFOzV� HOV� YDORUV� UHVXOWDQWV� GH� UHDOLW]DU� WDOOV� DO� GHQGURJUDPD� GH� O¶DOJRULVPH� MHUjUTXLF� GH�:DUG��
+HP� DSOLFDW� DTXHVWV� FULWHULV� G¶DYDOXDFLy� GH� O¶DwOODPHQW� DPE� O¶DOJRULVPH� GH�:DUG� L� QR� DPE� HOV�
DOWUHV� DOJRULVPHV� MHUjUTXLFV� SHUTXq� DTXHVW� pV� HO� TXH� PpV� V¶DGLX�� SHU� FRQVWUXFFLy�� D� JHQHUDU�
FO~VWHUV�DwOODWV��YHJHX�SjJ��������

/¶HVWDGtVWLF�SVHXGR�)� SUHVHQWD�HO� VHX�YDORU�Pj[LP�D� OD�SDUWLFLy�HQ�. �� JUXSV�HQ� WRWHV� OHV�
YDULDQWV�DOJRUtVPLTXHV�D�H[FHSFLy�GH�)&0�P �����RQ�OD�SDUWLFLy�UHFRPDQDGD�pV�. ���(O�FULWHUL�GH�
OD� VLOXHWD�PLWMDQD� DVVHQ\DOD� TXH� OD�PLOORU� RSFLy� SHU� D� SDUWLFLRQV�.0� VHULD�. ��� 3HU� DO� WDOO� GHO�
GHQGURJUDPD�GH�:DUG� LQGLFD� LJXDOPHQW�. ��� R�. ���(Q�HO� FDV�GH�)&0�� HO� FULWHUL� GH� OD� VLOXHWD�
SURSRVD�. �� R�. �� L�. �� R�. �� GHSHQHQW� GHO� QLYHOO� GH� IX]]LQHVV�� (OV� SHUILOV� GHO� FRHILFLHQW� GH�
SDUWLFLy�GH�'XQQ�L�O¶HQWURSLD�QRUPDOLW]DGD�YDULHQ��REYLDPHQW��VHJRQV�HO�QLYHOO�GH�IX]]LQHVV�HPSUDW�
D�)&0��3HU�D�H[SRQHQWV�PROW�EDL[RV��P ����R�P �����HO�FRHILFLHQW�GH�SDUWLFLy�pV�PROW�SURSHU�D�����
L�OD�HQWURSLD�SURSHUD�D�]HUR��$TXHVW�IHW�HPPDVFDUD�OD�SRVVLELOLWDW�GH�GHFLGLU�HO�QRPEUH�GH�JUXSV�
LGRQL��3HU�D�H[SRQHQWV�P �����L�P� ����SUHVHQWH�YDORUV�LQWHUPLWMRV�L�XQD�PDMRU�UHVROXFLy�UHVSHFWH�D�
OD�FRPSDUDFLy�HQWUH�QRPEUH�GH�JUXSV�GLIHUHQWV��$VVHQ\DOHQ�FRP�D�SDUWLFLRQV�PpV�DGHTXDGHV�OHV�
SDUWLFLRQV� GLIXVHV� GH� . �� L� . ��� 3HU� D� YDORUV� DOWV� GH� O¶H[SRQHQW� ��P ���� �� OHV� SDUWLFLRQV� VyQ�
SURJUHVVLYDPHQW�PpV�L�PpV�GLIXVHV�L�OD�GLVWLQFLy�HQWUH�HO�QRPEUH�GH�JUXSV�HV�WRUQD�D�SHUGUH���

(Q� OD�FRPSDUDFLy�HQWUH�HOV�HVWDGtVWLFV�GH�GHWHUPLQDFLy�GHO�QRPEUH�GH�JUXSV� LGRQL�� FUHLHP�
TXH� O¶HVWDGtVWLF� TXH� SUHVHQWD� XQD� VHQVLELOLWDW� PpV� DOWD� GH� GHWHFFLy� G¶HVWUXFWXUHV� pV� OD� VLOXHWD�
PLWMDQD��(O�QRPEUH�GH�JUXSV�PpV�SODXVLEOHV��VXSRUWDWV�SHU� IRUoD�HVWDGtVWLFV��VHULHQ�. ��R�. ���
'¶DOWUD�EDQGD�REVHUYHP�TXH�HOV�GRV�HVWDGtVWLFV�G¶DYDOXDFLy�GH�SDUWLFLRQV�ERUURVHV� WHQGHL[HQ�D�
GRQDU� UHVSRVWHV� PROW� VHPEODQWV� FRP� D� FULWHULV� LQWHUQV�� 3HU� WDQW�� FRQVLGHUHP� TXH� HPSUDU�
TXDOVHYRO�GHOV�GRV�FULWHULV�pV�LQGLIHUHQW���
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)LJXUD��������(VWDGtVWLFV�GH�GHWHUPLQDFLy�GHO�QRPEUH�GH�JUXSV�LGRQL��SVHXGR�)��D�GDOW��D�O¶HVTXHUUD���VLOXHWHV��D�GDOW��D�
OD�GUHWD��� � FRHILFLHQW�GH�'XQQ�QRUPDOLW]DW� �D�EDL[��D� O¶HVTXHUUD�� L� HQWURSLD�QRUPDOLW]DGD��D�EDL[��D� OD�GUHWD���9DORUV�
HQWUH�.� ���L�.� �������
�

$� OD� WDXOD� ������ PRVWUHP� OHV� SDUWLFLRQV� GLIXVHV� REWLQJXGHV� DPE� )&0� . �� L� )&0� . ���
HPSUDQW� HQ� DPEGyV� FDVRV� P ����� /HV� SDUWLFLRQV� FULVS� GH� .�PHDQV� VyQ� HTXLYDOHQWV� D� OHV�
PRVWUDGHV��$�OD�SDUWLFLy�. ���HOV� LQYHQWDULV�GHOV�JUXSV�RULJLQDOV�$�L�%�HV�SUHVHQWHQ�DJUXSDWV�HQ�
HOV�UHVSHFWLXV�JUXSV�I���L�I����(O�JUXS�RULJLQDO�TXH�KD�UHVXOWDW�VHU�PpV�SUREOHPjWLF�VHPEOD�VHU�HO�
&��GHO�TXH�)&0�HQ�FODVVLILFD�GRV�LQYHQWDULV�DPE�I����$���WUHV�DPE�I����%��L�HOV�UHVWDQWV�DPE�I�����
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$�OD�SDUWLFLy�)&0�. ���HV�VXEGLYLGHL[�HO�JUXS�I���HQ���QRXV�VXEJUXSV��J���L�J�����PHQWUH�TXH�
HOV�LQYHQWDULV�&�TXH�HV�FODVVLILFDYHQ�D�I���L�I���DUD�HV�FODVVLILTXHQ�HQ�HOV�FRUUHVSRQHQWV��J���L�J�
���� $� OD� ILJXUD� ������� PRVWUHP� OD� SDUWLFLy� HQ� . �� JUXSV� VREUH� XQD� DQjOLVL� GH� FRRUGHQDGHV�
SULQFLSDOV��OD�TXDO�VHPEOD�GRQDU�KL�VXSRUW��

� I��� I��� I��� J��� J��� J��� J���
�� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
�� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����
��� ����� ����� ����� ����� ����� ����� �����

)LJXUD���������'LDJUDPD�GH�GLVSHUVLy�GHOV���SULPHUV�HL[RV�GH�O¶DQjOLVL�
GH� FRRUGHQDGHV� SULQFLSDOV� �9DU��  � ������� DPE� OD� SDUWLFLy� GLIXVD� GH�
)&0���P� ������.� �����

�
�

���
�
�
�
�
�
�
�
�
�
�
�
7DXOD� ������� 3DUWLFLRQV� GH�)&0� � �P ����� �. �� L�. ��� 6¶KDQ� UHVVDOWDW�
DTXHOOHV�SHUWLQHQFHV�PDMRUV�GH�������

�
6L� WRUQHP�D�PLUDU� OD� WDXOD�RULJLQDO�GH�GDGHV��HV� IjFLO�DGRQDU�VH�TXH� OD�GLYLVLy�GH�&�HQ�GRV�

JUXSV�HV�SRVVLEOH��FDU�DTXHVW�FRQMXQW�G¶LQYHQWDULV�pV�HO�TXH�YLVXDOPHQW�SUHVHQWD�PpV�YDULDELOLWDW�
GHOV�WUHV��'¶DOWUD�EDQGD��HOV�WUHV�LQYHQWDULV�GHO�JUXS�&�TXH�.0�L�)&0�FODVVLILTXHQ�DO�JUXS�%������
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��� L� ���� SUHVHQWHQ� WRWV� DEXQGjQFLHV� UHODWLYDPHQW� LPSRUWDQWV� GH� O¶HVSqFLH�3K\OD� QRGLIORUD� ������
PHQWUH�TXH�KL�VyQ�SUjFWLFDPHQW�DEVHQWV�HOV�Wj[RQV�(XSKRUELD�YDFKHOLL������L��&\QRGRQ�DUFXDWXV�
�����TXH�VyQ�GHOV�TXH�PpV�FDUDFWHULW]HQ�HO�JUXS�&��)LQDOPHQW��DOV� LQYHQWDULV���� L�����TXH�.0� L�
)&0�FODVVLILTXHQ�DO�JUXS�$��KL�PDQTXHQ�OHV�HVSqFLHV���L�����L�HQ�FDQYL�SUHVHQWHQ�HOV�Wj[RQV�����
ILGHO�DO�JUXS�&��L�2U\]D�VS�������TXH�HOV�DFRVWD�DO�JUXS�$��3HU�WDQW��OD�VHYD�FODVVLILFDFLy�LQWHUPqGLD�
D�OD�WDXOD�������VHPEOD�SURX�MXVWLILFDGD��

�
5(%/2&.�

+HP�H[HFXWDW�O¶DOJRULVPH�5(%/2&.��3RGDQL�	�)HROL�������DPE�GLIHUHQWV�FRPELQDFLRQV�GHO�
QRPEUH� GH� JUXSV� G¶REMHFWHV� �.��� L� QRPEUH� GH� JUXSV� GH� YDULDEOHV� �.���� 3HU� WDO� G¶DYDOXDU� OHV�
GLIHUHQWV� FODVVLILFDFLRQV� REWLQJXGHV� L� HVFROOLU�QH� OD� PpV� DGHTXDGD� KHP� HPSUDW� HO� FULWHUL� GH� OD�
PD[LPLW]DFLy� GH� OD� GLYHUJqQFLD� UHODWLYD�� /HV� FRPELQDFLRQV� TXH� V¶KDXULHQ� GH� YHXUH� DIDYRULGHV�
VHJRQV�OD�HTXDFLy�GH�OD�GLYHUJqQFLD�UHODWLYD��VyQ�DTXHOOHV�HQ�TXH� �� .. ≈ ��$�OD�SUjFWLFD��YHLHP�D�
OD�ILJXUD��������FRP�OD�GHFLVLy�G¶HVFROOLU�.�� L�.��HV�SRW�UHGXLU�D�DOJXQHV�FRPELQDFLRQV��3HU�D�XQ�
QRPEUH� GH� JUXSV� GH� YDULDEOHV� EDL[� �.� �� R� .� ���� OD� PLOORUV� RSFLy� GH� .�� pV�.� ��� 3HU� D� XQ�
QRPEUH� GH� JUXSV� GH� YDULDEOHV� PpV� JUDQ� �.� ��� .� ��� R� .� ��� � HO� PLOORU� QRPEUH� GH� JUXSV�
G¶REMHFWHV�pV�.� ���3HU�D�YDORUV�DOWV�GHO�QRPEUH�GH�JUXSV�GH�YDULDEOHV�O¶HVWDGtVWLF�VHPEOD�DIDYRULU�
XQ�QRPEUH�GH�JUXSV�PDMRU��>.� ���.�� �@��)LQDOPHQW��KHP�HVFROOLW�OD�GREOH�SDUWLFLy�>.� ���.� �@�TXH�
FRUUHVSRQ�D�XQ�GHOV�Pj[LPV�HVPHQWDWV��
�
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)LJXUD� �������� (VWDGtVWLF� GH� GLYHUJqQFLD�
UHODWLYD�DYDOXDGD�DPE�OHV�GREOHV�SDUWLFLRQV�
REWLQJXGHV� DPE� 5(%/2&.� HPSUDQW�
GLIHUHQWV�FRPELQDFLRQV�GH�.��L�.���

�
$� OD� WDXOD� ������ DSDUHL[� GH� QRX� OD� PDWULX� GH� GDGHV� GH� %RZPDQ� 	� :LOVRQ�� DTXHVW� FRS�

UHRUGHQDGHV�VHJRQV�OD�GREOH�SDUWLFLy�REWLQJXGD�DPE�5(%/2&.�>.�� ����.�� ��@��3HU�DOWUD�EDQGD��
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PRVWUHP�D�OD�WDXOD�������OHV�FRQWULEXFLRQV�UHODWLYHV�D�O¶HVWDGtVWLF� �
��� �� ..χ �GHOV�GLIHUHQWV�EORFV��L�OHV�

FRQWULEXFLRQV� PDUJLQDOV� GH� FDGDVFXQ� GHOV� JUXSV� G¶LQYHQWDULV� L� JUXSV� GH� Wj[RQV�� (Q� DPEGXHV�
WDXOHV� KHP� UHVVDOWDW� DTXHOOV� EORFV� TXH� PpV� FRQWULEXHL[HQ� D� O¶HVWDGtVWLF� GH� GLYHUJqQFLD�� $� OHV�
FODVVLILFDFLRQV�GH�5(%/2&.��XQD�FRQWULEXFLy�DOWD�D� OD�GLYHUJqQFLD�SHU�SDUW�G¶XQ�EORF�SRW�YHQLU�
WDQW� SHU� XQD� ILGHOLWDW� SRVLWLYD� FRP� XQD� ILGHOLWDW� QHJDWLYD� GHO� JUXS� GH� Wj[RQV� TXH� KL� LQWHUYp��
2EVHUYHX�FRP�HO�EORF�2*���'*���HV�FRPSRVD�GH�Wj[RQV�DEVHQWV��1R�REVWDQW��KRP�SRW�HVSHUDU�
TXH�DTXHVW�~OWLP�FDV�VLJXL�PHQ\V�IUHT�HQW�HQ�GDGHV�DPE�PROWV�LQYHQWDULV�L�PROWV�Wj[RQV�MD�TXH�
HOV�Wj[RQV�FRQVWDQWV�VyQ�PROW�LQIUHT�HQWV���

(OV� JUXSV� G¶LQYHQWDULV� GH� OD� GREOH� SDUWLFLy� >.��  � ��� .��  � �@� VyQ� JDLUHEp� LGqQWLFV� D� OD�
FODVVLILFDFLy�GH�'DOH��O¶tQGH[�GH�5DQG�FRUUHJLW�pV���������/D�GLIHUqQFLD�UDX�HQ�WUHV�LQYHQWDULV�GHO�
JUXS�&���������L�����TXH�D�5(%/2&.�DSDUHL[HQ�MXQWDPHQW�DPE�HOV�GHO�JUXS�%�SHU�IRUPDU�HO�JUXS�
2*����&XULRVDPHQW��HO�JUXS�G¶LQYHQWDULV�DPE�PHQ\V�FRQWULEXFLy�D�OD�GLYHUJqQFLD��L�SHU�WDQW��DPE�
PHQ\V�HQWLWDW�pV�DTXHVW���

$� OD� WDXOD�������KHP�DVVHQ\DODW�DTXHOOV� Wj[RQV�FRQVLGHUDWV�ILGHOV�D� OD�FODVVLILFDFLy�GH�'DOH�
VHJRQV�HO� FRHILFLHQW� � �YHJHX�JUXSV�$��%� L�&�HQWUH�SDUqQWHVL���2EVHUYHX�TXH�HQ� OD�PDMRULD�GH�
JUXSV�GH� Wj[RQV�GH�5(%/2&.�HOV� Wj[RQV� ILGHOV�RULJLQDOV�TXH�KL�DSDUHL[HQ�VyQ� ILGHOV�DO�PDWHL[�
JUXS�� /¶H[FHSFLy� OD� FRQIRUPHQ� HOV� Wj[RQV� GHO� JUXS�'*���� HQ� TXH� KL� DSDUHL[HQ� HOV� Wj[RQV� TXH�
GLIHUHQFLHQ�HO�JUXS�&�GHOV�JUXSV�$�L�%��3HU�WDQW��OD�WHQGqQFLD�GH�5(%/2&.�pV�D�FODVVLILFDU�JUXSV�
G¶HVSqFLHV� UHODFLRQDGHV� HQWUH� HOOHV�� SHO� TXH� KRP� SRW� HVSHUDU� TXH�� GH� UHWUXF�� PRVWUL� XQD�
WHQGqQFLD�D�DJUXSDU�HVSqFLHV�ILGHOV�FRPXQHV�G¶XQ�PDWHL[�JUXSV�G¶LQYHQWDULV��
�

� � '*��� '*��� '*��� '*��� '*��� '*��� �
� Q� ��� �� �� �� �� �� �

2*���� ��� ����� ����� ����� ����� ����� ����� ������
2*���� ��� ����� ����� ����� ����� ������ ����� ������
2*���� ��� ����� ����� ������ ����� ����� ����� ������

� � ������ ����� ������ ������ ������ ����� �����
7DXOD� ������� &RQWULEXFLRQV� UHODWLYHV� GHOV� GLIHUHQWV� EORFV� �FHOÂOHV�� L�
JUXSV� �VXPHV� PDUJLQDOV�� GH� OD� GREOH� SDUWLFLy� >.� ��� .� �@� D�
O¶HVWDGtVWLF�GH�GLYHUJqQFLD� �

��� �� ..χ ��
�
� �
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���%� �� � � �� �� � � � � � �� �� �� � � � � � � �� �� �� � �� �� �� � � �� �� �� �� ��
���%� �� � � � �� � � � � � �� �� �� � � � � � � �� �� �� � �� �� �� � � �� �� � � ��
���%� �� � � � �� � � � � � �� �� �� � � � � � � �� �� �� � �� �� �� � � �� �� �� �� ��
���%� �� � � �� �� �� �� �� � � �� �� �� � � � � � � �� �� �� � �� �� �� � � �� �� � � ��
��%� �� � � �� �� �� � � � � �� �� �� � � � � � � �� �� �� � � �� �� � � �� �� �� � ��
���%� �� � � � �� �� � � � � �� �� �� � � � � � � �� �� �� � � �� �� � � �� �� �� � ��
���%� �� � � � �� �� � � � � �� �� �� � � � � � � �� �� �� �� � �� �� �� � �� �� �� � ��
���%� �� � � � �� � � � � � �� �� �� � � � � � � �� �� �� � � �� �� � � �� �� �� � ��
���%� �� �� � �� �� � � � � � �� �� �� � � � � � � �� �� �� �� �� �� �� � � �� �� �� � ��
���%� �� � � �� �� �� � � � � �� �� �� � � � � � � �� �� �� �� � �� �� �� � �� �� �� � ��
���&� �� � � �� �� �� � � � � �� �� �� � � � � � � �� �� �� �� � �� �� � � �� �� �� �� ��
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��$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� �� � �� �� �� � �� �� �� � � ��
���$� �� � � � � �� � � � �� �� �� �� � � � � � � �� �� �� � �� �� �� � �� �� �� � � ��
��$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � � �� �� �� � �� �� �� � � ��
���$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � �� �� �� �� � �� �� �� �� � ��
��$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � �� �� �� �� �� �� �� �� � � ��
��$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� �� �� �� �� �� � �� �� �� � � ��
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���$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� �� �� �� �� �� �� �� �� �� �� � ��
��$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � � �� �� �� �� �� �� �� �� � ��
���$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � � �� �� �� �� �� �� �� � � ��
��$� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � � �� �� �� � �� �� �� � � ��
��$� �� � � � � �� � � � �� �� �� �� � � � � � � �� �� � � �� �� �� �� �� �� �� � � ��

2*
���

���$� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���&� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� �� ��
���&� �� � � � � � � � � �� �� �� �� � � � � �� � �� �� � � � �� �� � � �� �� �� �� ��
���&� �� � � � � � � � � �� �� �� �� � � � � � � �� �� � � � �� �� � � �� �� �� �� ��
���&� �� � � � � � � � � �� �� �� �� � � � � �� �� �� �� � � � �� �� � � �� �� �� � ��
���&� �� � � � �� � � � � �� �� �� �� � � � � �� � �� �� � � � �� �� � � �� �� � �� ��
���&� �� � � � �� � � � � �� �� �� �� � � � � �� �� �� �� �� � � �� �� � � �� �� �� � ��
���&� �� � � � �� � � � � �� �� �� �� � �� � � �� � �� �� � � � �� �� � � �� �� �� � ��
���&� �� � � � �� � � � � �� �� �� �� � � � �� � � �� �� � � � �� �� � � �� �� �� �� ��
���&� �� � � � � �� � � � �� �� �� �� �� � � � � � �� �� � �� � �� �� � � �� �� �� �� ��
���&� �� � � � � �� � � � �� �� �� �� � � � � � � �� �� � � �� �� �� � � �� �� �� �� ��
���&� �� � � � � � � � � �� �� �� �� �� �� � � � � �� �� � � � �� �� � � �� �� �� �� ��
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7DXOD��������'DGHV�GH�%RZPDQ�	�:LOVRQ��������UHRUGHQDGHV�VHJRQV�OD�GREOH�SDUWLFLy�GH�5(%/2&.�>.� ���.� �@��(OV�LQYHQWDULV�FRUUHVSRQHQ�D�OHV�ILOHV�GH�OD�WDXOD�L�HOV�Wj[RQV�D�OHV�FROXPQHV��(OV�JUXSV�G¶LQYHQWDULV�VyQ��2*����2*���L�2*���L�
HOV�JUXSV�GH�Wj[RQV�YDQ�GHV�GH�'*���D�'*����6¶KDQ�PDUFDW�DTXHOOV�EORFV�G¶LQYHQWDULV�L�HVSqFLHV�TXH�PpV�FRQWULEXHL[HQ�D�
O¶HVWDGtVWLF�GH�GLYHUJqQFLD��/D�QXPHUDFLy�GHOV�LQYHQWDULV�LQFORX�OD�FODVVLILFDFLy�RULJLQDO�GH�'DOH������D���$GGLFLRQDOPHQW��
V¶DVVHQ\DOD�DTXHOOV�Wj[RQV�FRQVLGHUDWV�ILGHOV�DOV�JUXSV�RULJLQDOV�DPE�HO�JUXS�HQWUH�SDUqQWHVL��
�
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&RPSDUDFLy�HQWUH�PqWRGHV�

eV�LPSRUWDQW�VDEHU�TXLQV�PqWRGHV�GH�FODVVLILFDFLy�VyQ�PpV�VXVFHSWLEOHV�GH�SURGXLU�UHVXOWDWV��
VHPEODQWV�L�HQ�TXLQV�pV�SUREDEOH�TXH�SURGXHL[LQ�UHVXOWDWV�PpV�GLVSDUV��&RP�D�UHVXP�GH�O¶HVWXGL�
GH� OHV� GDGHV� GH� %RZPDQ� 	�:LOVRQ�� KHP� FDOFXODW� O¶tQGH[� GH� 5DQG� FRUUHJLW� HQWUH� SDUHOOHV� GH�
SDUWLFLRQV� GHULYDGHV� GHOV� GLIHUHQWV� PqWRGHV� GH� FODVVLILFDFLy�� 3HU� DOV� GHQGURJUDPHV� L� HOV�
DOJRULVPHV� SDUWLWLXV� V¶KD� HVFROOLW� OD� SDUWLFLy�.�  � ��� SHU� SHUPHWUH� XQD�PLOORU� FRPSDUDFLy� DPE� OD�
FODVVLILFDFLy� GH� 'DOH� �����D��� (Q� HO� FDV� GH� 7:,163$1� V¶KDQ� FRPSDUDW� GXHV� SDUWLFLRQV�� OD�
JHQHUDGD�SHU�OD�VHJRQD�GLYLVLy�L�DTXHOOD�VRUJLGD�GH�VXEGLYLGLU�QRPpV�HO�JUXS�µ�¶�L�QR�HO�JUXS�µ�¶��
)LQDOPHQW��SHU�D�5(%/2&.�V¶KD�XWLOLW]DW�OD�GREOH�SDUWLFLy�>.�� ����.�� ��@���

/D� ILJXUD� ������� GLEXL[D� HOV� GRV� SULPHUV� HL[RV� G¶XQD� DQjOLVL� GH� FRRUGHQDGHV� SULQFLSDOV�
UHDOLW]DGD�D�SDUWLU�GH�OD�GLVVLPLODULWDW�TXH�V¶REWp�FRP�D�FRPSOHPHQW�GH�O¶tQGH[�GH�5DQG�FRUUHJLW��
(O� GLDJUDPD� GH� GLVSHUVLy� UHVXOWDQW� PRVWUD� FODUDPHQW� TXH� HO� PqWRGH� PpV� GLVSDU� G¶HQWUH� HOV�
FRPSDUDWV� pV� VLQJOH� OLQNDJH�� (OV�PqWRGHV� MHUjUTXLFV� UHVWDQWV� �FRPSOHWH� OLQNDJH��HO�PqWRGH� GH�
:DUG��83*0$� L� �IOH[LEOH�� LPSOHPHQWHQ� XQ� FRQFHSWH� GH� FO~VWHU� TXH� DSUR[LPDGDPHQW� pV� SRW�
DVVLPLODU� DO� GHOV� PqWRGHV� SDUWLWLXV� EDVDWV� HQ� OD� PLQLPLW]DFLy� GH� OD� GLVSHUVLy�� '¶DOWUD� EDQGD��
7:,163$1� L�5(%/2&.� SURYHQHQ� G¶XQ� FRQFHSWH� GH� FO~VWHU� IRUoD� GLIHUHQW�� HQ� HO� TXH� V¶HVSHUD�
XQD�GHSHQGqQFLD�HQWUH�YDULDEOHV�L�REMHFWHV��eV�OzJLF��SHU�WDQW��TXH�DTXHVWV�GDUUHUV�SURSRUFLRQLQ�
VROXFLRQV�VHSDUDGHV�GH�O¶DQWHULRU�JUXS�GH�PqWRGHV��

�
)LJXUD���������$QjOLVL�GH�FRRUGHQDGHV�SULQFLSDOV�GH�OD�PDWULX�GH�GLVWjQFLHV�FRPSOHPHQW�GH�O¶tQGH[�GH�5DQG�
FRUUHJLW�� FDOFXODW� HQWUH� SDUWLFLRQV� GHULYDGHV� GHOV� GLIHUHQWV� PqWRGHV� GH� FODVVLILFDFLy� /D� YDULDELOLWDW�
UHSUHVHQWDGD�DO�GLDJUDPD�pV�GHO��������
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$� OD� WDXOD� ������ HV� PRVWUD� O¶tQGH[� GH� 5DQG� FRUUHJLW� HQWUH� HOV� GLIHUHQWV� PqWRGHV� L� OD�
FODVVLILFDFLy�GH�'DOH������D���1RWHX�TXH�HOV�PqWRGH�TXH�JHQHUHQ�FODVVLILFDFLRQV�PpV�DOOXQ\DGHV�
GH�OD�GH�'DOH�VyQ�VLQJOH�OLQNDJH�L��GHVSUpV��FRPSOHWH�OLQNDJH�L� �IOH[LEOH��&RP�TXH�'DOH�FODVVLILFj�
OHV� GDGHV� GH� %RZPDQ� 	�:LOVRQ� DPE� O¶DOJRULVPH� �IOH[LEOH� L� D� SDUWLU� GH� O¶HVSDL� JHQHUDW� SHU� OD�
PqWULFD� GH� &DQEHUUD�� YHLHP� DUD� TXH� OD� GLIHUqQFLD� TXH� SURYRFD� XWLOLW]DU� XQD� PqWULFD� GLIHUHQW��
$TXHVWD� SRW� VHU� OD� UDy� SHU� OD� TXDO� HOV� DOJRULVPHV� JHRPqWULFV� KDQ�SURGXwW� FODVVLILFDFLRQV� IRUoD�
GLIHUHQWV� D� OD� GH� 'DOH�� L� HQ� FDQYL� HOV�PqWRGHV� QR� JHRPqWULFV� KDQ� SURGXwW� FODVVLILFDFLRQV�PpV�
SURSHUHV��3HU� WDQW��FDO� LQWHUSUHWDU�DPE�PROWD�FDXWHOD� OD�FRPSDUDFLy�DPE�DTXHVW�FULWHUL� ³H[WHUQ´��
7DPEp�PRVWUHP�D�OD�ILJXUD�������OD�PLWMDQD�HQWUH�FO~VWHUV�GHO�QRPEUH�GH�Wj[RQV�ILGHOV��$TXHVWD�
GDUUHUD�FROXPQD� ID�SDOqV�TXH�HOV�PqWRGHV�GH�FODVVLILFDFLy�TXH�PpV� WHQGHL[HQ�D�SURGXLU�JUXSV�
G¶LQYHQWDULV�VXSRUWDWV�SHU�Wj[RQV�ILGHOV�VyQ�DTXHOOV�TXH�LQFRUSRUHQ�HO�FRQFHSWH�GH�ILGHOLWDW�DO�VHX�
FRQFHSWH�GH�FO~VWHU��5(%/2&.�L�7:,163$1���

0qWRGH�L�SDUjPHWUHV� 5DQG�YV��'DOH� 0LWMDQD�Wj[RQV� !����
'DOH����������&DQEHUUD�PHWULF�L�DOJRULVPH�%HWD�IOH[LEOH� �� �����
6LQJOH�OLQNDJH��. ���6/�� ������ �����
&RPSOHWH�OLQNDJH���%HWD�IOH[LEOH�. ����&/��%�)OH[�� ������ �����
83*0$�. �� ������ �����
:DUG¶V�. �� ������ �����
7:,163$1�DEXQGjQFLHV����GLYLVLRQV��7:B$%�',9 ��� ������ �����
7:,163$1�DEXQGjQFLHV��. ���7:B$%�. ��� ������ �����
5(%/2&.�.� ���.� ����5%/&.�� ������ �����
.�PHDQV�)&0�. ���.0�)&0�� ������ �����
7DXOD��������$YDOXDFLy�GHOV�UHVXOWDWV�GHO�GLIHUHQWV�PqWRGHV�G¶DQjOLVL�GH�FO~VWHU�HQ�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��
9DORU�GH�O¶tQGH[�GH�5DQG�HQ�FRPSDUDFLy�DPE�OD�FODVVLILFDFLy�GH�'DOH������D���9DORU�PLWMj�GHO�QRPEUH�GH�Wj[RQV�DPE�
ILGHOLWDW�Φ�PpV�JUDQ�TXH�������
�
�
��������$QjOLVL�GH�FO~VWHUV�GHOV�VLQWj[RQV�GH�%URPHWDOLD�L�4XHUFHWHD�

$�O¶KRUD�G¶HVFROOLU�HOV�LQYHQWDULV�D�DQDOLW]DU�HQ�DTXHVW�DSDUWDW�KHP�GH�WHQLU�HQ�FRPSWH�TXH�HQ�
FDStWROV� DQWHULRUV� YDP� FRPSURYDU� TXH� QR� WRWV� HOV� VLQWj[RQV� GH� EDVH� HUHQ� LJXDOPHQW� YjOLGV��
$OJXQV�SUHVHQWDYHQ�XQ�ERQ�JUXS�GH� Wj[RQV� ILGHOV� L� OD�VHYD�GLVSRVLFLy�HQ� O¶HVSDL�PXOWLYDULDQW�pV�
FRPSDFWH�L�DwOODGD��(Q�G¶DOWUHV�FDVRV��SHU�FRQWUD��OD�FDUDFWHULW]DFLy�GHO�VLQWj[RQ�GH�EDVH�HV�EDVD�
HQ� XQHV� SRTXHV� HVSqFLHV� GLIHUHQFLDOV� GLItFLOV� GH� VXSRUWDU� QXPqULFDPHQW� L� OD� UHSUHVHQWDFLy� HQ�
O¶HVSDL� PXOWLYDULDQW� GHO� VLQWj[RQ� HV� VRODSD� jPSOLDPHQW� DPE� OD� G¶DOWUHV� JUXSV�� $� EDQGD� GH� OD�
SRVVLELOLWDW�FRQVWUXLU�XQ�HVSDL�GH�GDGHV�PpV�DGHTXDW�SHU�D�OD�GHVFULSFLy�GH�OD�YHJHWDFLy�pV�SDOqV�
TXH� KL� KD� VLQWj[RQV� GH� EDVH� DPE� SUREOHPHV� GH� GLVFULPLQDELOLWDW� HVWDGtVWLFD� HQ� O¶HVSDL� GH� OD�
FRUGD���
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3HU�DTXHVWHV�UDRQV��KHP�HVFROOLW�DQDOLW]DU�DTXt�XQ�VXEFRQMXQW�GHOV�LQYHQWDULV��&RQFUHWDUHP�
KHP�HVFROOLW�HOV�LQYHQWDULV�GHOV�VLQWj[RQV�SHU�DOV�TXDOV�FRQVLGHUHP�OD�FODVVLILFDFLy�VLJPDWLVWD�FRP�
D�SURX�YjOLGD�SHU�pVVHU�HPSUDGD�FRP�D�SDWUy�H[WHUQ�GH�FRPSDUDFLy��(Q�HO�FDV�GH�OHV�GDGHV�GH�
%URPHWDOLD� HUHFWL�� KHP� VHOHFFLRQDW� O¶DOLDQoD� ;HUREURPLRQ� HUHFWL�� (Q� DTXHVWD� DOLDQoD� HOV�
SUREOHPHV�GH�GLVFULPLQDELOLWDW�VyQ�PROW�PHQRUV�TXH�D�0HVREURPLRQ�� LPSOLFDQW� WDQ�VROV�HO�QLYHOO�
GH� VXEDVVRFLDFLRQV� �G¶,ULGR�%URPHWXP� L�7HXFULR�%URPHWXP�� SULQFLSDOPHQW���3HU� D� OHV�GDGHV�GH�
4XHUFHWHD� LOLFLV� KHP� H[FOzV� OD� VXEDOLDQoD� 4XHUFHQLRQ� LOLFLV� �DO]LQDUV� OLWRUDOV� L� PXQWDQ\HQFV��
SULQFLSDOPHQW���TXH�pV�XQ�JUXS�GH�GDGHV�TXH��DO�QRVWUH�SDUHU��SUHVHQWD�PROWV�WUjQVLWV�L�XQD�EDL[D�
GLVFULPLQDELOLWDW�GHOV�VHXV�VLQWj[RQV��3HO�TXH�ID�D�OD�UHVWD�G¶LQYHQWDULV�GH�OD�FODVVH��HOV�VLQWj[RQV�
GH� EDVH� HV� SUHVHQWHQ� IRUoD� DwOODWV�� DPE� O¶H[FHSFLy� GH� OHV� GLIHUHQWV� YDULHWDWV� GH� JDUULJDUV�� HOV�
TXDOV�SUHVHQWHQ�XQD�EDL[D�GLVFULPLQDELOLWDW��MXQWDPHQW�DPE�O¶DVVRFLDFLy�5KDPQR�4XHUFHWXP��/HV�
PDWULXV�GH�GDGHV�D�DQDOLW]DU�KDQ�HVWDW��ILQDOPHQW���

$�� ;HUREURPLRQ� HUHFWL�� ���� LQYHQWDULV�� ���� Wj[RQV�� &ODVVLILFDFLy� WUDGLFLRQDO� HQ� ���
VLQWj[RQV�GH�EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV���

%�� 4XHUFHWHD� LOLFLV� VHQVH� 4XHUFHQLRQ�� ���� LQYHQWDULV�� ���� Wj[RQV�� &ODVVLILFDFLy�
WUDGLFLRQDO�HQ����VLQWj[RQV�GH�EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV���

&RP�HQ�HO� FDStWRO������ OD� WUDQVIRUPDFLy�GH� O¶HVFDOD�RUGLQDO�GH�%UDXQ�%ODQTXHW�HPSUDGD�KD�
HVWDW� OD� GH� YDQ� GHU� 0DDUHO� �������� /D� UHVWD� G¶RSFLRQV� G¶DQjOLVL� �OD� GLVWjQFLD� GH� OD� FRUGD�� HOV�
PqWRGHV�GH�FODVVLILFDFLy�D�FRPSDUDU��L�HOV�PqWRGHV�G¶DYDOXDFLy�GHOV�UHVXOWDWV��KDQ�HVWDW�VLPLODUV�
DOV�GHVFULWV�SHU�HVWXGL�GH�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��
�
0qWRGHV�MHUjUTXLFV�DJORPHUDWLXV�

-D� KHP� HVPHQWDW� D� O¶DSDUWDW� �������� TXH� HOV� DOJRULVPHV� MHUjUTXLFV� DJORPHUDWLXV� VyQ�
LQDGHTXDWV� SHU� D� YROXPV� GH� GDGHV� JUDQV� �+LOO� HW� DO�� ������� 7DQPDWHL[�� SHUz�� KHP� H[HFXWDW�
DTXHVWV� DOJRULVPHV� GH� FOXVWHULQJ� D� SDUWLU� GH� OD� PDWULX� GH� GLVWjQFLHV� GH� OD� FRUGD� HQWUH� HOV�
LQYHQWDULV� GHOV� GRV� FRQMXQWV� GH� GDGHV�� 1R� SUHVHQWHP�� SHU� UHVXOWDU� PDVVD� JUDQV�� HOV�
GHQGURJUDPHV� TXH� HQ� UHVXOWHQ�� $� OHV� ILJXUHV� �������$� L� �������%� PRVWUHP� O¶DMXVW�� PHVXUDW�
PLWMDQoDQW� O¶tQGH[� GH� 5DQG� FRUUHJLW�� HQWUH� HOV� WDOOV� UHDOLW]DWV� VREUH� HOV� GHQGURJUDPHV� L� OD�
FODVVLILFDFLy� WUDGLFLRQDO� VLQWD[RQzPLFD� SUHVD� FRP� D� FULWHUL� ³H[WHUQ´�� (OV� PqWRGHV� TXH� PLOORU�
UHSURGXHL[HQ�HOV� UHVXOWDWV�GH� O¶HVFROD� WUDGLFLRQDO� VyQ�HO�GH�:DUG� L�HO� �IOH[LEOH��(Q�XQD�SRVLFLy�
LQWHUPqGLD�TXHGDULHQ�FRPSOHWH�OLQNDJH� L�83*0$��L�HQ�GDUUHU�OORF�URPDQ��HO�PqWRGH�GHO�YHt�PpV�
SURSHU� R� VLQJOH� OLQNDJH�� (Q� JHQHUDO�� HV� UHSHWHL[� HO� PDWHL[� RUGUH� TXH� HQ� HO� FDV� G¶HVWXGL� GH�
O¶DQWHULRU�DSDUWDW��1RWHX��SHUz��TXH�SHU�D�OHV�GDGHV�GH�4XHUFHWHD�LOLFLV�HO�Pj[LP�G¶DFRUG�HQWUH�HO�
PqWRGH�GH�:DUG� L� O¶HVFROD� WUDGLFLRQDO� QR� HV� SURGXHL[� DO� QRPEUH�GH�JUXSV�TXH�DTXHVWD�HVFROD�
GHWHUPLQD� �. ����VLQy�HQ�XQ�QRPEUH� LQIHULRU� �. ����FRVD�TXH� LQGLFD�TXH�SRWVHU� OD�FODVVLILFDFLy�
ILWRVRFLROzJLFD�KD�DILQDW�PpV�DOJXQV�VLQWj[RQV�GH�EDVH�TXH�DOWUHV��
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�)LJXUD� �������� &RPSDUDFLy�� DPE� O¶tQGH[� GH� 5DQG� FRUUHJLW� SHU� O¶DW]DU�� HQWUH� OD�
FODVVLILFDFLy� VLQWD[RQzPLFD� L� OHV� OtQLHV� GH� WDOO� GHOV� GHQGURJUDPHV� JHQHUDWV� SHOV�
DOJRULVPHV�MHUjUTXLFV�DJORPHUDWLXV��/HV�OtQLHV�SXQWHMDGHV�YHUWLFDOV�LQGLTXHQ�HO�QRPEUH�
GH�JUXSV�SUHVHQWV�D�OD�FODVVLILFDFLy�WUDGLFLRQDO��

�
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7:,163$1�

(Q� H[HFXWDU� HO� PqWRGH� 7:,163$1� VREUH� OHV� PDWULXV� $� L� %� KHP� HPSUDW� GLIHUHQWV�
WUDFWDPHQWV�� (Q� SULPHU� OORF�� KHP� YROJXW� WHVWDU� O¶HIHFWH� GH� WUHXUH� OHV� HVSqFLHV� PpV� UDUHV� GH�
�DTXHOOHV�DPE�PHQ\V�GH�WUHV�DSDULFLRQV�D�OD�WDXOD���(Q�VHJRQ�OORF��KHP�FRQVLGHUDW�GRV�QLYHOOV�SHO�
TXH� ID� DO� WUDFWDPHQW� GH� OHV� DEXQGjQFLHV�� FRP� HQ� FRQMXQW� GH� GDGHV� SUHFHGHQW�� 3�$� L�
SVHXGRHVSqFLHV� �QLYHOOV� ������������ 3HU� WDQW�� KHP� DQDOLW]DW� XQ� WRWDO� GH� TXDWUH� VLWXDFLRQV�
³H[SHULPHQWDOV´�GH�FODVVLILFDFLy��(O�PtQLP�QRPEUH�G¶LQYHQWDULV�TXH�KDYLD�GH�WHQLU�XQ�JUXS�SHU�D�
TXH�7:,163$1�HO�SRJXpV�VXEGLYLGLU�pV�GH�����

/¶DYDOXDFLy�GH�OHV�MHUDUTXLHV�UHVXOWDQWV�GH�O¶DQjOLVL�GH�FDGD�WUDFWDPHQW�V¶KD�IHW�H[FOXVLYDPHQW�
DPE�HO�FULWHUL�H[WHUQ�WUDGLFLRQDO��&RQFUHWDPHQW��KHP�FRPSDUDW�OD�SDUWLFLy�WUDGLFLRQDO�HQ�VLQWj[RQV�
GH� EDVH� DPE� FDGD� XQD� GH� OHV� SDUWLFLRQV� FRUUHVSRQHQWV� D� OHV� TXDWUH� GDUUHUHV� GLYLVLRQV� GH�
7:,163$1��������������L�������$�FRQWLQXDFLy�KHP�HVFROOLW�HO�WUDFWDPHQW�TXH�KD�JHQHUDW�XQD�SDUWLFLy�
DPE�XQ�DMXVW�PpV�HOHYDW��/D�MHUDUTXLD�FRPSOHWD�UHVXOWDQW�GH�O¶DQjOLVL�G¶DTXHVW�WUDFWDPHQW�KD�HVWDW�
HPSUDGD�SHU�D�DQDOLW]DU�OHV�FRUUHODFLRQV�SHU�JUXSV�L�SRGHU�LQWHUSUHWDU�HOV�FO~VWHUV�GH�7:,163$1��

/D� WDXOD�������PRVWUD�HOV� YDORUV�GH� O¶tQGH[�GH�5DQG�FRUUHJLW� SHU�D� WRWHV� OHV� FRPSDUDFLRQV�
HVPHQWDGHV�� 'LQV� GH� FDGD� GLYLVLy�� OHV� GDGHV� GH�;HUREURPLRQ� HUHFWL� SUHVHQWHQ� XQ� DMXVW� IRUoD�
VHPEODQW�LQGHSHQGHQWPHQW�GHOV�TXDWUH�WUDFWDPHQWV�G¶DQjOLVL��/D�SDUWLFLy�DPE�XQ�DMXVW�PpV�HOHYDW�
pV� OD� VRUJLGD� GH� OD� TXDUWD� GLYLVLy� HQ� HO� WUDFWDPHQW� G¶HPSUDU� QRPpV� SUHVqQFLHV� L� DEVqQFLHV� L�
LQFORXUH�HOV�Wj[RQV�UDUV��HQ�QHJUHWD���3HO�TXH�ID�D�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��O¶DMXVW�GHOV�
GDUUHUV� pV� FODUDPHQW� PLOORU� HQ� XWLOLW]DU� OHV� DEXQGjQFLHV�� $L[z� SUREDEOHPHQW� GHQRWD� TXH� HQ� OD�
REWHQFLy�GH�OD�FODVVLILFDFLy�WUDGLFLRQDO�OHV�DEXQGjQFLHV�GHOV�Wj[RQV�KDQ�WLQJXW�XQ�SDSHU�LPSRUWDQW��
/D� SDUWLFLy� DPE� XQ� tQGH[� PpV� DOW� FRUUHVSRQ� D� OD� TXDUWD� GLYLVLy� GHO� WUDFWDPHQW� DPE� SVHXGR�
HVSqFLHV�L�VHQVH�Wj[RQV�UDUV��

$��;HUREURPLRQ�HUHFWL� 3$� $E����SVHXGRVS���
� � 5DUH� 1R�5DUH� 5DUH� 1R�5DUH�
� �QG�GLY�� ������ ������ ������ ������
� �UG�GLY�� ������ ������ ������ ������
� �WK�GLY�� ������ ������ ������ ������
� �WK�GLY�� ������ ������ ������ ������
� � � � � �
%��4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ� 3$� $E����SVHXGRVS���
� � 5DUH� 1R�5DUH� 5DUH� 1R�5DUH�
� �QG�GLY�� ������ ������ ������ ������
� �UG�GLY�� ������ ������ ������ ������
� �WK�GLY�� ������ ������ ������ ������
� �WK�GLY�� ������ ������ ������ ������
7DXOD� ������� 5HVXOWDWV� GH� OD� FODVVLILFDFLy�7:,163$1� GH� OHV� GDGHV� GH�;HUREURPLRQ� HUHFWL� �$�� L�
4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��%��DPE�OD�FRPELQDFLy�G¶HPSUDU�SVHXGRVSqFLHV�R�3�$�L�LQFORXUH�
R�QR� OHV� HVSqFLHV�GH�EDL[D�SUHVqQFLD��(V�PRVWUHQ� HOV�YDORUV�GH� O¶tQGH[�GH�5DQG�FRUUHJLW� HQWUH� OHV�
SDUWLFLRQV�FRUUHVSRQHQWV�DOV�GLIHUHQWV�QLYHOOV�GH�GLYLVLy�GH�7:,163$1� L� OD�SDUWLFLy� WUDGLFLRQDO�HQ�
VLQWj[RQV�GH�EDVH��+HP�UHVVDOWDW�OD�FDVHOOD�DPE�HO�YDORU�PpV�DOW�GH�FDGD�ILOD��(Q�QHJUHWD�HV�PDUFD�OD�
SDUWLFLy�GH�7:,163$1�DPE�XQ�DMXVW�PpV�DOW�GH�FDGD�WDXOD��
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$�OHV�WDXOHV�������$�L�������%�PRVWUHP�OD�FRUUHODFLy��PHVXUDGD�DPE�HO�FRHILFLHQW� ��HQWUH�HOV�
GLIHUHQWV�QLYHOOV�GH�GLYLVLRQV�GH�7:,163$1�TXH�FRQWHQLHQ�OD�SDUWLFLy�DPE�XQ�DMXVW�PpV�HOHYDW�L�OD�
FODVVLILFDFLy�WUDGLFLRQDO��3HU�IDFLOLWDU�OD�OHFWXUD�GH�OD�WDXOD��PRVWUHP�QRPpV�DTXHOOHV�FRUUHODFLRQV�
SRVLWLYHV��HQWUH� OHV�TXDOV�KHP�UHVVDOWDW�DTXHOOHV� �!������(OV�GLIHUHQWV�QRGHV�GH� OD� MHUDUTXLD�GH�
JUXSV� GH� 7:,163$1� HV� FRUUHVSRQHQ� IRUoD� Ep� DPE� HOV� VLQWj[RQV� HVWDEOHUWV� SHU� O¶HVFROD� GH�
FODVVLILFDFLy�WUDGLFLRQDO��SHUz�DTXHVWD�FRUUHVSRQGqQFLD�HV�WURED�D�GLIHUHQWV�QLYHOOV�GH�OD�MHUDUTXLD�
GH� GLYLVLRQV�� 3HU� H[HPSOH�� D� OHV� GDGHV� GH� ;HUREURPLRQ�� 7:,163$1� LGHQWLILFD� XQ� JUXS� D� OD�
VHJRQD�GLYLVLy��TXH�DQRPHQD� µ��¶��HO�TXDO�HV�FRUUHVSRQ� WRWDOPHQW�D�7HXFULR�%URPHWXP�VXEDVV��
IHVWXFHWRVXP� IDOODFLV� �7%)��� $� OD� VHJ�HQW� GLYLVLy�� HO� JUXS� µ��¶� pV� GLYLGLW� HQ� GRV�� SHO� TXH� OD�
FRUUHVSRQGqQFLD� DPE� 7%)� HV� SHUG�� (O�PDWHL[� VXFFHL[� DPE�7HXFULR�)HVWXFHWXP� �7)�� L� HO� JUXS�
µ��¶�� '¶DOWUD� EDQGD� /LQR�%URPHWXP� �/%�� TXHGD� EHQ� IRUoD� EHQ� UHSUHVHQWDW� D� OD� ��� GLYLVLy� DPE�
µ���¶�� L�$FKLOOHR�'LFKDQWLHWXP� �$'�� D� OD� ��� DPE� µ����¶�� )LQDOPHQW�� KL� KD� VLQWj[RQV� TXH� HQFDUD�
QHFHVVLWDULHQ�XQD����GLYLVLy��QR�PRVWUDGD��GH�OHV�GDGHV�SHU�D�pVVHU�LGHQWLILFDWV�SHU�7:,163$1��
eV� HO� FDV� GHO� JUXS� µ����¶� GH� 7:,163$1�� TXH� HQJORED� WUHV� VLQWj[RQV� GH� EDVH�� OD� DVVRFLDFLy�
7HXFULR�$YHQXOHWXP��7$9��L�OHV�GXHV�VXEDVVRFLDFLRQV�G¶�,ULGR�%URPHWXP���,%7�L�,%/���
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�7DXOD�������$��5HVXOWDWV�GH� OD�FODVVLILFDFLy�7:,163$1�GHOV� LQYHQWDULV�GH�;HUREURPLRQ��(V�PRVWUHQ�HOV�YDORUV�GH�

FRUUHODFLy� �HQWUH�HOV�JUXSV�REWLQJXWV�SHU�7:,163$1�HQ�OHV�GLYLVLRQV��������L����DPE�OD�VLQWD[RQRPLD�WUDGLFLRQDO�DO�
QLYHOO� G¶DVVRFLDFLy� L� VXEDVVRFLDFLy�� +HP� H[FOzV� GH� OD� WDXOD� DTXHOOHV� FRUUHODFLRQV� QHJDWLYHV� SHU� WDO� GH� IDFLOLWDU� OD�
OHFWXUD�GH�OD�PDWHL[D��$TXHOOHV�FRUUHODFLRQV� �!�������HV�WUREHQ�UHVVDOWDGHV��



&DStWRO������0RGHOV�L�PqWRGHV�GH�FODVVLILFDFLy�QXPqULFD�GH�OD�YHJHWDFLy�

�

���

$�OD�FODVVLILFDFLy�TXH�7:,163$1�UHDOLW]D�GH�OHV�GDGHV�GH�4XHUFHWHD�HV�UHSHWHL[�OD�PDWHL[D�
VLWXDFLy� G¶LGHQWLILFDFLy� GH� VLQWj[RQV� D� GLIHUHQWV� QLYHOOV� GH� OD� MHUDUTXLD� GH� GLYLVLRQV�� /HV�
DVVRFLDFLRQV�%X[R�-XQLSHUHWXP� �%-�� L�&OHPDWLGR�2V\ULHWXP� �&2��VyQ�UHSUHVHQWDGHV�SHOV�JUXSV�
µ��¶�L�µ��¶�D�OD����GLYLVLy��SHUz�SRVWHULRUPHQW�HV�SHUGHQ��3HO�TXH�ID�D��4XHUFHWXP�URWXQGLIROLDH��OD�
VXEDVVRFLDFLy� EX[HWRVXP� �45%�� HV� FRUUHVSRQ� DO� JUXS� µ���¶� GHO� �HU� QLYHOO�� L� OD� VXEDVVRFLDFLy�
XOLFHWRVXP��458��DO��UW��SDUFLDOPHQW�FRQIRVD�DPE�OD�VXEDVVRFLDFLy�UKDPQHWRVXP��455���'¶DOWUD�
EDQGD�� OHV� GLIHUHQWV� VXEDVVRFLDFLRQV� GH� 4XHUFHWXP� FRFFLIHUDH� HQFDUD� DO� �UW� QLYHOO� URPDQHQ�
EDUUHMDGHV�� MXQWDPHQW� DPE� O¶DVVRFLDFLy�5KDPQR�4XHUFHWXP� �54���(O�PDWHL[� VXFFHHL[� DPE� OHV�
DVVRFLDFLRQV�&DOLFRWRPR�0\UWHWXP��&0��L�0\UWR�-XQLSHUHWXP��0-���3HU�WDQW��D�GLIHUqQFLD�GHO�FDV�
DQWHULRU�KL�KD�VLQWj[RQV�TXH�ILQV�L�WRW�D�OD�GDUUHUD�GLYLVLy�URPDQHQ�MXQWV��$TXHVW�ID�SDOqV�GH�QRX�OD�
PDQFD�GH�Wj[RQV�ILGHOV��GLIHUHQFLDOV�R�FDUDFWHUtVWLFV��G¶DOJXQV�VLQWj[RQV�GH�EDVH�GH�4XHUFHWHD���

� � �

2/
�

4/
�

&0
�

0-
�

5-
�

54
�

4&
5�

4&
%5

�

4&
&�

4&
%7

�

4&
7� %-
�

&2
�

45
%�

45
5�

45
8�

4&
��V�

O���

45
��V�

O���

�� �� 1� ��� ��� ��� ��� ��� ��� ��� �� �� ��� �� ��� ��� ��� �� ��� ��� ����
��� ��� � � � � � � � � � � � ������ � � � � � �
��� ���� � � � � � � � � � ������ ������ � � ������ ������ ������ � ������
��� ���� ������ ������ ������ ������ ������ ������ ������ ������ ������ � � � � � � � ������ ��� 

GLY
��

��� ��� � � � � � � � � � � � � ������ � � � � �
���� ��� � � � � � � � � � � � ������ � � � � � �
���� ��� � � � � � � � � � � � ������ � � � � � �
���� ��� � � � � � � � � � ������ � � � ������ � � � ������
���� ��� � � � � � � � � � ������ ������ � � � ������ ������ ������ ������
���� ���� � ������ � � ������ ������ ������ ������ ������ ������ � � � � � � ������ �
���� ��� ������ � ������ ������ � � � � � � � � � � � � � �
���� ��� � � � � � � � � � � � � ������ � � � � �

�! �GLY
��

���� ��� � � ������ � � � � � � � � � ������ � � � � �
����� �� � � � � � � � � � � � ������ � � � � � �
����� �� � � � � � � � � � � � ������ � � � � � �
����� �� � � � � � � � � � � � ������ � � � � � �
����� ��� � � � � � � � � � � � ������ � � � � � �
����� �� � � � � � � � � � ������ � � � � � � ������ �
����� ��� � � � � � � � � � � � � � ������ � � � ������
����� ��� � � � � � ������ � � � ������ ������ � � � ������ � ������ �
����� ��� � � � � � � � � � � � � � � ������ ������ � ������
����� ��� � ������ � � ������ ������ � � � � � � � � � � � �
����� ��� � � � � � ������ ������ ������ ������ ������ � � � � � � ������ �
����� ��� ������ � ������ ������ � � � � � � � � � � � � � �
����� �� ������ � � � � � � � � � � � � � � � � �
����� ��� � � � � � � � � � � � � ������ � � � � �
����� �� � � � � � � � � � � � � ������ � � � � �
����� ��� � � � � � � � � � � � � ������ � � � � �

�"# �GLY
��

����� �� � � ������ � � � � � � � � � � � � � � �
�7DXOD�������%��5HVXOWDWV�GH�OD�FODVVLILFDFLy�7:,163$1�GHOV�LQYHQWDULV�GH�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��(V�PRVWUHQ�
HOV� YDORUV� GH� FRUUHODFLy� GHO� FRHILFLHQW� � HQWUH� HOV� JUXSV� REWLQJXWV� SHU� 7:,163$1� HQ� OHV� GLYLVLRQV� ���� ��� L� ��� DPE� OD�
VLQWD[RQRPLD�WUDGLFLRQDO�DO�QLYHOO�G¶DVVRFLDFLy�L�VXEDVVRFLDFLy��+HP�H[FOzV�GH�OD�WDXOD�DTXHOOHV�FRUUHODFLRQV�QHJDWLYHV�SHU�
WDO�GH�IDFLOLWDU�OD�OHFWXUD�GH�OD�PDWHL[D��$TXHOOHV�FRUUHODFLRQV� �!�������HV�WUREHQ�UHVVDOWDGHV��
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0qWRGHV�SDUWLWLXV��.�PHDQV�L�)X]]\�&�PHDQV�

(VWUDWqJLHV�G¶LQLFLDOLW]DFLy��
$� O¶KRUD� G¶XWLOLW]DU� PqWRGHV� DPE� RSWLPLW]DFLy� ORFDO�� pV� LPSRUWDQW� SURSRUFLRQDU� XQD� ERQD�

HVWUDWqJLD�G¶LQLFLDOLW]DFLy��MD�TXH�G¶DL[z�HQ�GHSHQHQ�HOV�UHVXOWDWV��(O�SHULOO�G¶DUULEDU�D�PtQLPV�ORFDOV�
GHO� IXQFLRQDO�pV�PpV�DFXVDW�TXDQ�HO�FRQMXQW�GH�GDGHV�D�DQDOLW]DU�pV�JUDQ� L�R�FRPSOH[��eV�SHU�
DTXHVW�PRWLX�TXH�O¶DQjOLVL�.�PHDQV�L�)&0�VREUH�OHV�PDWULXV�GH�GDGHV�GH�%URPHWDOLD�L�4XHUFHWHD�
QHFHVVLWD�XQ�HVWXGL�SUHYL�VREUH�HVWUDWqJLHV�G¶LQLFLDOLW]DFLy�HQ�DTXHVWV�DOJRULVPHV��

$PE� O¶REMHFWLX� GH� WUREDU� O¶HVWUDWqJLD� PpV� HILFLHQW� G¶DQjOLVL� G¶DTXHVW� WLSXV� GH� GDGHV�� KHP�
FRPSDUDW� OD� LQLFLDOLW]DFLy� GH� .�PHDQV� D� SDUWLU� GHO� WDOO� G¶XQ� DUEUH� XOWUDPqWULF� GH�:DUG� DPE� OD�
LQLFLDOLW]DFLy�D�SDUWLU� G¶LQYHQWDULV�HVFROOLWV�D� O¶DW]DU� FRP�D�FHQWURLGHV� LQLFLDOV��+HP�FRPELQDW� OHV�
HVWUDWqJLHV� G¶LQLFLDOLW]DFLy� DPE� O¶~V� R� QR� GH� OD� FRUUHFFLy� OHDYH� RQH� RXW� �ORR�� GHJXW� D� TXH� O¶~V�
DTXHVWD�FRUUHFFLy�SRW�LQIOXLU�HQ�OD�FDSDFLWDW�G¶DUULEDU�D�PtQLPV�JOREDOV�GHO�PqWRGH���

3HU� D� SUHVHQWDU� HOV� UHVXOWDWV� G¶DTXHVW� HVWXGL�� KHP� SUHV� OD� LQLFLDOLW]DFLy� DPE� HO� WDOO� GHO�
GHQGURJUDPD�GH�:DUG�VHQVH�HPSUDU� OD�FRUUHFFLy� ORR�FRP�D�HVWUDWqJLD�GH�UHIHUqQFLD��$L[t��KHP�
FDOFXODW� OD� GLIHUqQFLD�HQWUH�HO� YDORU� ILQDO� GH�7(66� REWLQJXW�SHU�.�PHDQV�DPE� OHV�DOWUHV�RSFLRQV�
G¶DQjOLVL�L�O¶REWLQJXW�DPE�DTXHVWD�HVWUDWqJLD���

$� OHV� ILJXUHV� �������$� L� �������%�$�HV�PRVWUHQ� OHV� GLIHUqQFLHV� GH�7(66�TXH� V¶REWHQHQ�HQ�
DXJPHQWDU�HO�QRPEUH�GH�JUXSV��.���3HU�D�XQ�QRPEUH�GH�JUXSV�SHWLW�WRWHV�OHV�HVWUDWqJLHV�DUULEHQ�
DO� PtQLP� JOREDO� GHO� IXQFLRQDO�� &RP� TXH�� HQ� DTXHVWD� HVFDOD� G¶DQjOLVL�� HOV� JUXSV� WHQHQ� PROWV�
LQYHQWDULV��DL[z�HOV�FRQIHUHL[�PpV�PRELOLWDW�SHU�D�DIHJLU�R�WUHXUH�HOHPHQWV��(Q�FRQVHT�qQFLD��pV�
UHODWLYDPHQW�VHQ]LOO� WUREDU�HO�PtQLP�DEVROXW�GH� IXQFLRQDO��7RW� L�DL[z��VyQ�PpV�UHFRPDQDEOHV� OHV�
G¶LQLFLDOLW]DFLy�D� O¶DW]DU��TXH�HQ�DTXHVW�HVWDGL�GH�FRPSOH[LWDW�VyQ�UHODWLYDPHQW�SRF�FRVWRVHV��(Q�
LQFUHPHQWDU�HO�QRPEUH�GH�JUXSV�OHV�HVWUDWqJLHV�G¶LQLFLDOLW]DFLy�D�O¶DW]DU�HV�WRUQHQ�FDGD�FRS�PHQ\V�
HILFLHQWV�� UHTXHULQW�XQ�PDMRU�QRPEUH�G¶H[HFXFLRQV�GH� O¶DOJRULVPH�SHU�D� WUREDU�PLOORUV�VROXFLRQV��
(Q� DTXHVWD� VLWXDFLy� OD� LQLFLDOLW]DFLy� D� SDUWLU� GHO� WDOO� G¶XQ� GHQGURJUDPD� SRW� UHVXOWDU� PROW� PpV�
HILFLHQW�� UDy�SHU� OD�TXDO� OHV�GLIHUqQFLHV�DPE� OD� LQLFLDOLW]DFLy�D� O¶DW]DU�DXJPHQWHQ�D�PLGD�TXH�HO�
QRPEUH�GH�JUXSV�DXJPHQWD��

3HO� TXH� ID� D� OD� FRUUHFFLy� OHDYH� RQH� RXW�� YHLHP� TXH� DTXHVWD� DXJPHQWD� QRWDEOHPHQW� OD�
IOH[LELOLWDW�GH�.�PHDQV�� LQGHSHQGHQWPHQW�GH�TXLQD�VLJXL� O¶HVWUDWqJLD�G¶LQLFLDOLW]DFLy��)LQV�L� WRW�SRW�
SHUPHWUH�TXH�JUXSV�DPE�SRFV�REMHFWHV�SXJXLQ�SHUGUH¶Q�XQ�VL�SHUWRFD��*OREDOPHQW��/D�FRUUHFFLy�
ORR�SURSRUFLRQD�XQ�EHQHILFL�HQ�HILFLqQFLD�LPSRUWDQW�D�.�PHDQV��SHUTXq�DXJPHQWD�OD�FDSDFLWDW�GH�
O¶DOJRULVPH�D�O¶KRUD�G¶HVFDSDU�GH�PtQLPV�ORFDOV���

(QWUH�OHV�HVWUDWqJLHV�HVWXGLDGHV��FRQVLGHUHP�TXH�OD�PpV�HILFLHQW�HQ�FRQMXQW�pV�OD�G¶HPSUDU�
XQD� SDUWLFLy� JHQHUDGD� WDOODQW� O¶DUEUH� XOWUDPqWULF� GH�:DUG� L� XWLOLW]DU� OD� FRUUHFFLy� ORR�� 7DQPDWHL[��
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KRP�QR�SRW�DVVHJXUDU�PDL�KDYHU�WUREDW�OD�PLOORU�VROXFLy�DPE�XQD�VROD�H[HFXFLy�GH�.�PHDQV��/HV�
LQLFLDOLW]DFLRQV�D�O¶DW]DU�VHPSUH�WHQHQ�OD�SRVVLELOLWDW�GH�GRQDU�XQD�VROXFLy�PLOORU��WRW�L�TXH�DTXHVWD�
SRW� UHTXHULU� XQ� QRPEUH� G¶LQWHQWV� UHDOPHQW� JUDQ�� /HV�PDWHL[HV� FRQFOXVLRQV� V¶DSOLFDULHQ� D�)&0��
H[FHSWXDQW�TXH�OD�FRUUHFFLy�ORR�pV��HQ�DTXHVW�FDV��LQQHFHVVjULD�GRQDW�HO�FDUjFWHU�PpV�IOH[LEOH�GHO�
SURSL�DOJRULVPH�GH�FOXVWHULQJ��
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�)LJXUD���������'LIHUqQFLD�HQWUH�HOV�YDORUV�ILQDOV�GHO�IXQFLRQDO�ILQDO�GH�.�PHDQV�
DPE� OD� LQLFLDOLW]DFLy� DPE� HO� PqWRGH� GH� :DUG� L� HOV� PDWHL[RV� YDORUV� DPE� OD�
LQLFLDOLW]DFLy�HVFROOLQW�OODYRUV�D�O¶DW]DU��HQ�����R������H[HFXFLRQV���HPSUDQW�R�QR�
OD� FRUUHFFLy� OHDYH� RQH� RXW� �YHJHX� WH[W��� (YROXFLy� G¶DTXHVWHV� GLIHUqQFLHV� HQ�
DXJPHQWDU�HO�QRPEUH�GH�FO~VWHUV�D�FHUFDU��
�



,,,�$63(&7(6�0(72'2/Ñ*,&6�'(�/$�&/$66,),&$&,Ï�180Ê5,&$�'(�/(6�&2081,7$76�'(�9(*(7$/6�

�

���

$YDOXDFLy�SHU�FULWHULV�LQWHUQV�
8Q� FRS� HVFROOLGD� XQD� HVWUDWqJLD� G¶LQLFLDOLW]DFLy� SHU� DOV� DOJRULVPHV� SDUWLWLXV�� FDO� VDEHU� TXLQ�

QRPEUH�GH�JUXSV�pV�HO�TXH�OHV�GDGHV�SUHVHQWHQ�GH�PDQHUD�PpV�³QDWXUDO´�HQ�VHQWLW�HVWDGtVWLF��(Q�
SULPHU�OORF�KHP�H[HFXWDW�HOV�DOJRULVPHV�.0�L�)&0�LQFUHPHQWDQW�HO�QRPEUH�GH�JUXSV��.��GHV�GH�
. �� ILQV� D�. ���� 3HU� D� )&0� KHP� DVVDMDW� DOKRUD� GLIHUHQWV� YDORUV� GHO� SDUjPHWUH� GH� IX]]LQHVV�
�P �����P �����L�P ������$�FRQWLQXDFLy��L�FRP�HQ�HO�FDV�GH�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��KHP�
DSOLFDW� FULWHULV� LQWHUQV� SHU� D� GHFLGLU� HO� QRPEUH� GH� JUXSV� LGRQL��&RQFUHWDPHQW�� KHP� FDOFXODW� HOV�
HVWDGtVWLFV�SVHXGR�)�L�OD�VLOXHWD�PLWMDQD��$�PpV�SHU�D�OHV�SDUWLFLRQV�GH�)&0�KHP�FDOFXODW�WDPEp�
HO�FRHILFLHQW�GH�'XQQ�QRUPDOLW]DW��+HP�H[FOzV�HO�FjOFXO�GH�O¶HQWURSLD�QRUPDOLW]DGD�SHU�OHV�UDRQV�
H[SRVDGHV�DO�O¶DSDUWDW�DQWHULRU���

$� OD� ILJXUD� ������� PRVWUHP� HOV� SHUILOV� GHOV� WUHV� HVWDGtVWLFV� HVFROOLWV�� FDOFXODWV� SHU� D� OHV�
SDUWLFLRQV�.�PHDQV�REWLQJXGHV� GH� OHV� GDGHV� GH�;HUREURPLRQ� HUHFWL� �$�� HVTXHUUD�� L�4XHUFHWHD�
LOLFLV� VHQVH� 4XHUFHQLRQ� �%�� GUHWD��� 3HU� D� OHV� SDUWLFLRQV� GHULYDGHV� GH� .�PHDQV�� O¶HVWDGtVWLF�
SVHXGR�)�HV�PRVWUD�FRP�HO�PpV� LQHILFLHQW�DOKRUD�G¶DVVHQ\DODU�XQD�HVWUXFWXUD�FRQFUHWD��1RPpV�
HQ� FDV� GH� �%�� VHPEOD� LQGLFDU� IHEOHPHQW� XQD� SRVVLEOH� HVWUXFWXUD� D�.�  � �� R�.�  � ��� /D� VLOXHWD�
PLWMDQD��VHPEOD�LQGLFDU�SHU�D��$��OHV�SDUWLFLRQV�.� ���L�.� ����WRW��L�TXH�SUHVHQWD�XQD�WHQGqQFLD�D�
O¶DJXPHQWV��3HU�D��%��DVVHQ\DOD�FODUDPHQW�.� ����PHQWUH�TXH�XQD�VHJRQD�SRVVLELOLWDW�GH�SDUWLFLy�
SRGULD�VHU�.� ������

3HO� TXH� ID� DO� FRHILFLHQW� GH� 'XQQ� QRUPDOLW]DW�� DTXHVW� HVWDGtVWLF� PRVWUD� TXH� OHV� SDUWLFLRQV�
GLIXVHV�GH�)&0�GH�OHV�GDGHV��$��SUHVHQWHQ�XQ�JUDX�GH�³ERUURVLWDW´�PpV�JUDQ�TXH�OHV�SDUWLFLRQV�
GLIXVHV�GH� �%���$L[z� ID�TXH� OHV�H[HFXFLRQV�GH�)&0� VREUH�HO�FRQMXQW�GH�GDGHV� �$�� WLQJXLQ�PpV�
PRELOLWDW�� 3HU� WDQW�� O¶HVWUXFWXUD� GH�)&0�TXH� HOV� HVWDGtVWLFV� VLOXHWD� L� 'XQQ� V¶DVVHQ\DOHQ� FRP�D�
LGzQLD�pV�GLIHUHQW�VHJRQV� O¶H[SRQHQW�GH� IX]]LQHVV�XWLOLW]DW��&RQFUHWDPHQW��DPE�P ���� OD�SDUWLFLy�
GLIXVD�TXH�UHFRPDQHQ�OD�VLOXHWD�PLWMDQD�L�HO�FRHILFLHQW�GH�'XQQ�QRUPDOLW]DW�pV�VHPEODQW�D�OD�TXH�
V¶DVVHQ\DOD�SHU�D�.�PHDQV��. ��L�. ���SHUz�SHU�D�P �����HO�QRPEUH�GH�JUXSV�UHFRPDQDW�pV�DUD�
. ��R�. ���� L�SHU�D�P ���� OD�UHFRPDQDFLy�WRUQD�D�FDQYLDU��. ����. ���R�. ����(Q�HO�FDV�GH�OHV�
GDGHV�GH�4XHUFHWHD�LOLFLV��%���O¶DXJPHQW�GH�O¶H[SRQHQW�GH�IX]]LQHVV�WDPEp�SURYRFD�XQ�DXJPHQW�
GH� OD� ³ERUURVLWDW´� GH� OHV� SDUWLFLy� GLIXVHV� SHUz� QR� FDQYLD� VHQVLEOHPHQW� O¶HVWUXFWXUD� WUREDGD�� /D�
UHFRPDQDFLy�TXH�IDQ�HOV�HVWDGtVWLFV�GH�VHOHFFLy�GHO�QRPEUH�GH�JUXSV�pV�VLPLODU�D�OD�TXH�IDQ�SHU�
D�.�PHDQV�� 1R� REVWDQW�� DL[t� FRP� OD� VLOXHWD�PLWMDQD� FRQWLQXD� DVVHQ\DODQW�. ��� L�. ���� DTXHVW�
VHJRQ�SLF�QR�pV�GHWHFWDW�SHO�FRHILFLHQW�GH�'XQQ�QRUPDOLW]DW��

&RP�D� FRQFOXVLy�G¶DTXHVW� HVWXGL� GHO� QRPEUH�GH�JUXSV�QDWXUDOV� GH� OHV�GDGHV��KHP�GHFLGLW�
ILQDOPHQW�HVWXGLDU�DPE�PpV�GHWDOO�OHV�VHJ�HQWV�SDUWLFLRQV�GH�.�PHDQV���

• . ��L�. ��SHU�D�;HUREURPLRQ�HUHFWL��
• . ��L�. ���SHU�D�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��
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��)LJXUD� �������� (VWDGtVWLFV� GH� GHWHUPLQDFLy� GHO� QRPEUH� GH� JUXSV� LGRQL� SHU� .�PHDQV� L� )&0�� SVHXGR�)� �D� GDOW���
VLOKRXHWWHV��DO�PLWJ��L�FRHILFLHQW�GH�'XQQ�QRUPDOLW]DW��D�EDL[���9DORUV�REWLQJXWV�HQWUH�.� ���L�.� �������
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$YDOXDFLy�DPE�HO�FULWHUL�H[WHUQ�GH�OD�ILWRVRFLRORJLD�WUDGLFLRQDO�
(Q�GDUUHU� OORF�KHP�FRPSDUDW�FDGD�XQ�GHOV�JUXSV�GH�OHV�SDUWLFLRQV�.�PHDQV�HVFROOLGHV�DPE�

HOV�JUXSV�GH�OD�VLQWD[RQRPLD�WUDGLFLRQDO�D�QLYHOOV�G¶DVVRFLDFLy�L�VXEDVVRFLDFLy��/HV�FRPSDUDFLRQV�
KDQ�HVWDW�UHDOLW]DGHV�PLWMDQoDQW��FRP�DEDQV��HO�FRHILFLHQW�GH�FRUUHODFLy� ��

$�OHV�WDXOHV��������$�L��������%�PRVWUHP�HOV�YDORUV�GH�FRUUHODFLy�HQWUH�HOV�JUXSV�.�PHDQV� L�
HOV�VLQWj[RQV�GHWHUPLQDWV�SHO�PqWRGH� WUDGLFLRQDO��$�FRQWLQXDFLy�HQ�FRPHQWHP�HOV� UHVXOWDWV�TXH�
FRQVLGHUHP�PpV�LPSRUWDQWV��GHVJORVVDWV�HQ�FRQMXQWV�GH�GDGHV�L�SDUWLFLRQV��

$�;HUREURPLRQ�HUHFWL��
.� ����(OV�GRV�SULPHUV�JUXSV��*��L�*���HQJOREHQ�GLYHUVRV�VLQWj[RQV�GH�EDVH��L�*��

EDUUHMD�.*� L� 7$9��(Q� FDQYL�� HOV� GRV� GDUUHUV� JUXSV� LGHQWLILTXHQ�� MD� D� DTXHVW�
QLYHOO��HOV�VLQWj[RQV�GH�EDVH�7%)�L�7)��

.� � ��� $OJXQV�JUXSV� HQFDUD� SRGULHQ� pVVHU� VXEGLYLGLWV��*�� LQFORX�.$$� L� OHV� GXHV�
VXEDVVRFLDFLRQV�G¶,ULGR�%URPHWXP��,%7�L�,%/���PHQWUH�TXH�*��EDUUHMD�/%�DPE�
GXHV� VXEDVVRFLDFLRQV� GH� 7HXFULR�%URPHWXP� �7%7� L7%/��� /D� UHVWD� GHOV� ��
VLQWj[RQV�GH�EDVH�GH�;HUREURPLRQ�HVWDQ�EHQ�UHSUHVHQWDWV�SHU�FDGD�XQ�GHOV�
UHVWDQWV�JUXSV�GH�OD�SDUWLFLy��
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�� 1� ��� ��� ��� ��� ��� �� ��� ��� ��� ��� ��� �� ��� ��� ��� ���
*�� ��� � � � � � � ������ ������ ������ � ������ ������ � � ������ ������
*�� ��� ������ ������ � ������ � ������ � � � � � � � ������ � �
*�� ��� � � ������ � � � � � � ������ � � � � � �
*�� ��� � � � � � � � � � � � � ������ � � �
*�� ��� � � � � ������ � � � � � � � � ������ � �
*�� ��� � � ������ � � � � � � � � � � � � �
*�� ��� � � � � � � � � � ������ � � � � � �
*�� ��� � � � � � � � � � � � � ������ � � �
*�� ��� ������ � � ������ � ������ � � � � � � � ������ � �
*�� ��� � ������ � ������ � � � � � � � � � � � �
*�� ��� � � � � � � � � ������ � ������ ������ � � ������ ������
*�� ��� � � � � � � ������ � � � � � � � � �
*�� ��� � � � � ������ � � � � � � � � ������ � �
*�� ��� � � � � ������ � � ������ ������ � � � � � ������ �
�7DXOD��������$��&RPSDUDFLy�DPE�HO�FRHILFLHQW�GH�FRUUHODFLy� �HQWUH�HOV�JUXSV�REWLQJXWV�SHU�.�PHDQV��SDUWLFLRQV�
. ��L�. ���L�HOV�VLQWj[RQV�GH�OD�FODVVLILFDFLy�WUDGLFLRQDO�GH�;HUREURPLRQ�HUHFWL��6¶KDQ�H[FOzV�GH�OD�WDXOD�DTXHOOHV�
FRUUHODFLRQV� QHJDWLYHV� SHU� WDO� GH� IDFLOLWDU� OD� OHFWXUD� GH� OD�PDWHL[D�� $TXHOOHV� FRUUHODFLRQV� � !� ������ HV� WUREHQ�
UHVVDOWDGHV��
�
�
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%��4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��
.�  � ���(OV�JUXSV�*�� L�*��HQJOREHQ�FRPXQLWDWV�GH�JDUULJXHV� �VXEDVVRFLDFLRQV�GH�

4XHUFHWXP� FRFFLIHUDH� � L� O¶DVVRFLDFLy� 5KDPQR�4XHUFHWXP�� L� PDWROODUV� �2/���
&0� L� 0-�� UHVSHFWLYDPHQW�� *�� LGHQWLILFD� O¶DVVRFLDFLy� &OHPDWLGR�2V\ULHWXP�
�&2�� L� *�� HOV� GLIHUHQWV� FDUUDVFDUV� �VXEDVVRFLDFLRQV� GH� 4XHUFHWXP�
URWXQGLIROLDH���)LQDOPHQW��*��DJUXSD�OHV�DVVRFLDFLRQV�5KDPQR�-XQLSHUHWXP� L�
%X[R�-XQLSHUHWXP��

.� �����(Q�SULPHU�OORF��KL�KD�JUXSV�GH�OD�SDUWLFLy�DPE�XQD�FODUD�FRUUHVSRQGqQFLD�DOV�
VLQWj[RQV� GH� EDVH�� *��&2�� *��0-�� *��&0�� *���5-�� (Q� VHJRQ� OORF� HOV�
FDUUDVFDUV� �45��TXHGHQ�GLYLGLWV�HQ���JUXSV� �*���*���*��� L�*����TXH�QR�HV�
FRUUHVSRQHQ�PDVVD�Ep�DPE�OHV�WUHV�VXEDVVRFLDFLRQV��(Q�FDQYL��OD�PDMRULD�GH�
JDUULJXHV�TXHGHQ�HQFDUD�EDUUHMDGHV�HQ�HO� JUXS�*����H[FHSWH�4&5� L�4&%7�
TXH� V¶DVVHPEOHQ� DOV� JUXSV� *�� L� *���� UHVSHFWLYDPHQW�� )LQDOPHQW� KL� KD� ��
DVVRFLDFLRQV� TXH� TXHGHQ� GLYLGLGHV� HQ� GRV� JUXSV� FDGD� XQD�� 4XHUFR�
/HQWLVFHWXP� �4/�� HQWUH� *�� L� *����2OHR�/HQWLVFHWXP� �2/�� HQWUH� *�� L� *��� L�
%X[R�-XQLSHUHWXP��%-��HQWUH�*��L�*����

�

� � 2/� 4/� &0� 0-� 5-� 54� 4&5� 4&%5� 4&&� 4&%7� 4&7� %-� &2� 45%� 455� 458� 4&��V�O��� 45��V�O���
�� 1� ��� ��� ��� ��� ��� ��� ��� �� �� ��� �� ��� ��� ��� �� ��� ��� ����
*�� ���� � ������ � � � ������ ������ ������ ������ ������ ������ � � � � � ������ �
*�� ��� ������ ������ ������ ������ � � � � � � � � � � � � � �
*�� ��� � � � � � � � � � � � � ������ � � � � �
*�� ���� � � � � � � � � � � � � � ������ ������ ������ � ������
*�� ��� � � � � ������ � � � � � � ������ � � � � � �
*�� ��� � � � � � � � � � � � � ������ � � � � �
*�� ��� � ������ � � � ������ � � � � � � � � � � � �
*�� ��� � � � � � � � � � � � � � � ������ ������ � ������
*�� ��� � � � ������ � � � � � � � � � � � � � �
*�� ��� � � � � ������ � � � � � � ������ � � � � � �
*�� ��� � � � � � ������ ������ � � � ������ � � � � � ������ �
*�� ��� � � � � � � � � � � � � � ������ ������ � � ������
*�� ��� � � ������ � � � � � � � � � � � � � � �
*�� �� ������ � � � � � � � � � � � � � � � � �
*��� ��� � � � � � � � � � � � � � ������ � � � ������
*��� ��� � � � � � � � � � � � � � ������ � � � ������
*��� ��� � � � � � � � � � ������ � � � � � � ������ �
*��� ��� � � � � � ������ ������ ������ ������ ������ ������ � � � � � ������ �
*��� ��� � � � � � � � � � � � ������ � � � � � �
*��� �� � � � � ������ � � � � � � � � � � � � �
*��� �� ������ � � � � � � � � � � � � � ������ � � �
*��� ��� ������ ������ � ������ � ������ � � ������ � � � � � � � � �
�7DXOD��������%��&RPSDUDFLy�DPE�HO�FRHILFLHQW�GH�FRUUHODFLy� �HQWUH�HOV�JUXSV�REWLQJXWV�SHU�.�PHDQV��SDUWLFLRQV�. ��L�. ���
L� HOV� VLQWj[RQV� GH� OD� FODVVLILFDFLy� WUDGLFLRQDO� GH� 4XHUFHWHD� LOLFLV� VHQVH� 4XHUFHQLRQ�� 6¶KDQ� H[FOzV� GH� OD� WDXOD� DTXHOOHV�
FRUUHODFLRQV�QHJDWLYHV�SHU�WDO�GH�IDFLOLWDU�OD�OHFWXUD�GH�OD�PDWHL[D��$TXHOOHV�FRUUHODFLRQV� �!�������HV�WUREHQ�UHVVDOWDGHV��
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5(%/2&.�
3HU�DOV�FRQMXQWV�GH�GDGHV�GH�;HUREURPLRQ� L�4XHUFHWHD� LOLFLV�VHQVH�4XHUFHQLRQ�� O¶H[HFXFLy�

GH�5(%/2&.�HV�ID�H[WUHPDGDPHQW�OHQWD��(O�PRWLX�pV�O¶HOHYDW�QRPEUH�GH�UHFROÂORFDFLRQV�GH�ILOHV�L�
FROXPQHV� TXH� V¶KDQ� G¶DVVDMDU� D� FDGD� LWHUDFLy�� 7RW� L� TXH� FRQVLGHUHP� G¶LQWHUqV� HO� IXQFLRQDO� GH�
5(%/2&.�� OD� LPSOHPHQWDFLy� DOJRUtVPLFD� TXH� SURSRVHQ� 3RGDQL� 	� )HROL� ������� HV� WRUQD�
LPSUDFWLFDEOH�SHU�D�YROXPV�GH�GDGHV�PRGHUDGDPHQW�JUDQV��ILQV�L�WRW�WHQLQW�HQ�FRPSWH�O¶HOHYDGD�
SRWqQFLD� GH� FjOFXO� GHOV� RUGLQDGRUV� DFWXDOV�� eV� SHU� DTXHVW� PRWLX� TXH�� PDODXUDGDPHQW� QR�
SUHVHQWHP�HOV�UHVXOWDWV�GH�O¶DSOLFDFLy�G¶DTXHVW�PqWRGH�HQ�O¶DQjOLVL�GH�FO~VWHUV�G¶DTXHVWV�FRQMXQWV�
GH�GDGHV��
�
&RPSDUDFLy�HQWUH�PqWRGHV�

3HU� WDO� GH� GRQDU� XQD� YLVLy� JOREDO� GH� OHV� VHPEODQFHV� L� GLIHUqQFLHV� HQWUH� HOV� DOJRULVPHV�
DVVDMDWV�� +HP� PHVXUDW� O¶DFRUG� HQWUH� SDUWLFLRQV� GHULYDGHV� GH� OHV� GLIHUHQWV� FODVVLILFDFLRQV�
REWLQJXGHV��3HU�D�SHUPHWUH�OD�FRPSDUDFLy�DPE�HO�FULWHUL�H[WHUQ�WUDGLFLRQDO��KHP�HVFROOLW�FRPSDUDU�
OHV� FODVVLILFDFLRQV� REWLQJXGHV� DO� QRPEUH� GH� JUXSV� GHWHUPLQDW� SHOV� VLQWj[RQV� GH� EDVH� GH� OD�
VLQWD[RQRPLD�WUDGLFLRQDO��pV�D�GLU��. ���JUXSV�SHU�D�;HUREURPLRQ� L�. ���JUXSV�SHU�D�4XHUFHWHD�
LOLFLV��3HU�DOV�UHVXOWDWV�GH�O¶DOJRULVPH�7:,163$1�KHP�XWLOLW]DW�OHV�SDUWLFLRQV�DPE�XQ�YDORU�PpV�DOW�
G¶DMXVW� D� OD� VLQWD[RQRPLD�� PDOJUDW� TXH� DL[z� SRWVHU� LQWURGXHL[L� XQ� HOHPHQW� G¶DIDYRULPHQW� GH�
7:,163$1�UHVSHFWH�OD�FRPSDUDFLy�DPE�OD�SDUWLFLy�H[WHUQ���

/D�FODVVLILFDFLy�TXH�KD�SURSRUFLRQDW�XQ�DMXVW�PpV�EDL[�KD�HVWDW��DOWUD�YHJDGD��OD�SURGXwGD�SHU�
O¶DOJRULVPH�VLQJOH�OLQNDJH��$PE�O¶REMHFWLX�G¶LQFUHPHQWDU�OD�SURSRUFLy�GH�YDULDELOLWDW�PRVWUDGD��KHP�
H[FOzV�DTXHVW�DOJRULVPH�GH� OD�UHSUHVHQWDFLy�GH� OHV� ILJXUHV��������$� L�%��$L[t��SRGHP�YLVXDOLW]DU�
PLOORU� OHV� UHODFLRQV� SUR[LPLWDW� HQWUH� HOV� DOWUHV� PqWRGHV� GH� FODVVLILFDFLy�� (QWUH� DTXHVWV��
7:,163$1�HV�VLWXD�HQ�XQD�EDQGD�GHOV�GLDJUDPHV�G¶RUGHQDFLy��D�OD�GUHWD�SHU�D�;HUREURPLRQ�L�D�
EDL[�SHU�D�4XHUFHWHD�LOLFLV���PHQWUH�TXH�OD�UHVWD�KR�IDQ�D�O¶DOWUD��$TXHVW�IHW�ID�SDOHVD��DOWUH�FRS��OD�
GLYHUJqQFLD� GH� FULWHULV� HQWUH� 7:,163$1� L� HOV� DOWUHV� PqWRGHV� FRPSDUDWV�� (QWUH� HOV� PqWRGHV�
MHUjUTXLFV��HOV�PqWRGHV�GH�:DUG�L� �IOH[LEOH�� � �������SURSRUFLRQHQ�SDUWLFLRQV�SURSHUHV�D�OHV�TXH�
V¶REWHQHQ�DPE�HOV�PqWRGHV�SDUWLWLXV��(Q�FDQYL�� OHV�VROXFLRQV�GH�FRPSOHWH� OLQNDJH� L�83*0$�QR�
VHPSUH�V¶KL�DVVHPEOHQ��

)LQDOPHQW��SUHVHQWHP�D�OHV�WDXOHV��������$�L��������%�HOV�YDORUV�GH�O¶tQGH[�GH�5DQG�FRUUHJLW�
VRUJLWV�GH�OD�FRPSDUDFLy�GH�FDGD�PqWRGH�DPE�OD�VLQWD[RQRPLD�WUDGLFLRQDO��DL[t�FRP�OD�PLWMDQD�L�
YDULjQoD�GHO�QRPEUH�GH�Wj[RQV�ILGHOV�GH�FDGD�FODVVLILFDFLy��
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�
)LJXUD� �������$�� $QjOLVL� GH� &RRUGHQDGHV� 3ULQFLSDOV� GH� OD�PDWULX� GH� GLVWjQFLHV�
FRPSOHPHQW�GH�O¶tQGH[�GH�5DQG�FRUUHJLW��FDOFXODW�HQWUH�SDUWLFLRQV�GHULYDGHV�GHOV�
GLIHUHQWV� PqWRGHV� GH� FODVVLILFDFLy� DSOLFDWV� D� OHV� GDGHV� GH� ;HUREURPLRQ� HUHFWL�
�9DULDELOLWDW�UHSUHVHQWDGD� ���������

�
)LJXUD� �������%�� $QjOLVL� GH� &RRUGHQDGHV� 3ULQFLSDOV� GH� OD� PDWULX� GH� GLVWjQFLHV�
FRPSOHPHQW� GH� O¶tQGH[� GH� 5DQG� FRUUHJLW�� FDOFXODW� HQWUH� SDUWLFLRQV� GHULYDGHV� GHOV�
GLIHUHQWV� PqWRGHV� GH� FODVVLILFDFLy� DSOLFDWV� D� OHV� GDGHV� GH� 4XHUFHWHD� LOLFLV� VHQVH�
4XHUFHQLRQ��9DULDELOLWDW�UHSUHVHQWDGD� ���������

�



,,,�$63(&7(6�0(72'2/Ñ*,&6�'(�/$�&/$66,),&$&,Ï�180Ê5,&$�'(�/(6�&2081,7$76�'(�9(*(7$/6�

�

���

(OV�PqWRGHV�PpV�SURSHUV� D� OD� FODVVLILFDFLy� WUDGLFLRQDO� VyQ�HO� GH�:DUG� SHU� D�;HUREURPLRQ�
HUHFWL� L�.�PHDQV�SHU�D�4XHUFHWHD� LOLFLV� �HQFDUD�TXH�DO�GLDJUDPD��������%�DSDUHJXL�7:,163$1�
FRP� D� PpV� SURSHU��� 7DQPDWHL[�� FDO� SUHQGUH� DTXHVWV� UHVXOWDWV� DPE� FDXWHOD�� SHU� UDRQV� TXH�
GLVFXWLUHP�HQ�HO�SURSHU�DSDUWDW��3HO�TXH� ID�DO�FULWHUL�GHO�QRPEUH�GH�Wj[RQV�ILGHOV�� OHV�YDULjQFLHV�
VyQ�HOHYDGHV��L�HQ�DOJXQV�FDVRV�PROW�HOHYDGHV��SHO�TXH�OD�GHVFULSFLy�DPE�OD�PLWMDQD�pV��SRWVHU��
LQVXILFLHQW�� (Q� JHQHUDO�� HOV� PqWRGHV� QXPqULFV� GRQHQ� YDORUV� PLWMDQV� IRUoD� VHPEODQWV�� 3HU� D�
;HUREURPLRQ��GHVWDFD�HO�YDORU�EDL[�TXH�SUHVHQWD� OD�FODVVLILFDFLy�VLQJOH� OLQNDJH��(Q�FDQYL��SHU�D�
4XHUFHWHD�VRUSUHQHQWPHQW�HO�YDORU�PpV�EDL[�O¶REWp�OD�FODVVLILFDFLy�WUDGLFLRQDO��$TXHVW�IHW�UHIRUoD��
GH� QRX�� OD� QHFHVVLWDW� GH� UHYLVDU� OD� VLQWD[RQRPLD� GH� OHV� GDGHV�� VREUHWRW� SHO� TXH� ID� D� OHV�
VXEDVVRFLDFLRQV� GH�4XHUFHWXP� FRFFLIHUDH�� MD� TXH� TXDOVHYRO� GHOV� PqWRGHV� QXPqULFV� REWp� XQ�
PLOORU�UHVXOWDW�SHO�TXH�ID�D�Wj[RQV�ILGHOV���
�

0qWRGH�L�SDUjPHWUHV� 5DQG�YV��
6\QWD[�

0LWMDQD�
Wj[RQV� !����

9DULjQoD�
Wj[RQV� !����

6LQWD[RQRPLD� �� ������ ������
6LQJOH�OLQNDJH��. ����6/�� ������ ����� ������
&RPSOHWH�OLQNDJH�. ����&/�� ������ ������ �������
�IOH[LEOH�. �����%�)OH[�� ������ ������ ������
83*0$�. ��� ������ ������ �������
:DUG¶V�. ��� ������ ������ �������
7:,163$1��3�$�����GLYLVLRQ��7:B3$�',9 ��� ������ ������ ������
.�PHDQV��. ����.0�� ������ ������ ������
)&0��P �����. ����)&0�� ������ ������ ������
7DXOD��������$��$YDOXDFLy� GHOV� UHVXOWDWV� GHO� GLIHUHQWV�PqWRGHV� G¶DQjOLVL� GH� FO~VWHU� HQ� OHV�GDGHV�GH�;HUREURPLRQ�
HUHFWL��9DORU�GH� O¶tQGH[�GH�5DQG�HQ�FRPSDUDFLy�DPE� OD�FODVVLILFDFLy� WUDGLFLRQDO�VLQWD[RQzPLFD� �. �����0LWMDQD� L�
YDULDQoD�GHO�QRPEUH�GH�Wj[RQV�DPE�ILGHOLWDW�Φ�PpV�JUDQ�TXH��������
�
�

0qWRGH�L�SDUjPHWUHV� 5DQG�YV��
6\QWD[�

0LWMDQD�
Wj[RQV� !����

9DULjQoD�
Wj[RQV� !����

6LQWD[RQRPLD� �� ����� ������
6LQJOH�OLQNDJH��. ����6/�� ������ ������ �������
&RPSOHWH�OLQNDJH�. ����&/�� ������ ������ �������
�IOH[LEOH�. �����%�)OH[�� ������ ������ ������
83*0$�. ��� ������ ������ ������
:DUG¶V�. ��� ������ ������ ������
7:,163$1��SVHXGR�HVSqFLHV�����GLYLVLy��7:B$%�',9 ��� ������ ������ ������
.�PHDQV��. ����.0�� ������ ������ ������
)&0��P �����. ����)&0�� ������ ������ ������
7DXOD��������%��$YDOXDFLy�GHOV�UHVXOWDWV�GHO�GLIHUHQWV�PqWRGHV�G¶DQjOLVL�GH�FO~VWHU�HQ�OHV�GDGHV�GH�4XHUFHWHD�LOLFLV�
VHQVH�4XHUFHQLRQ��9DORU�GH�O¶tQGH[�GH�5DQG�HQ�FRPSDUDFLy�DPE�OD�FODVVLILFDFLy�WUDGLFLRQDO�VLQWD[RQzPLFD��. �����
0LWMDQD�L�YDULDQoD�GHO�QRPEUH�GH�Wj[RQV�DPE�ILGHOLWDW�Φ�PpV�JUDQ�TXH�������
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��������'LVFXVVLy�
$OV�SDwVRV�HXURSHXV��HO�PqWRGH�GH�%UDXQ�%ODQTXHW�KD�HVWDW�L�pV�O¶DSUR[LPDFLy�SUHHPLQHQW�HQ�

O¶HVWXGL� L�GHVFULSFLy�GH� OD�YHJHWDFLy��(Q�JHQHUDO��HOV� LQYHVWLJDGRUV�HQ�DTXHVWD�GLVFLSOLQD�QR�KDQ�
LQFRUSRUDW�HQFDUD�HOV�PqWRGHV�QXPqULFV�GH�FODVVLILFDFLy��0XFLQD�	�YDQ�GHU�0DDUHO�������'DQLsOV�
HW�DO���������/D�XWLOLW]DFLy�GH�PqWRGHV�QXPqULFV�HQ�ILWRVRFLRORJLD�pV�SHUPHW� IRUPDOLW]DU�PLOORU�HO�
SURFpV�GH�FODVVLILFDFLy�GH�OD�YHJHWDFLy��1R�DIHJHL[��SHUz��PROWD�PpV�REMHFWLYLWDW�DO�SURFpV�SHUTXq��
FRP� HQ� O¶DQjOLVL� WUDGLFLRQDO�� O¶LQYHVWLJDGRU� KD� GH� SUHQGUH� PROWHV� GHFLVLRQV� TXH� FRQGLFLRQHQ� HO�
UHVXOWDW�GH� O¶DQjOLVL� �0XFLQD��������$�PpV�� OHV�GHFLVLRQV�G¶DQjOLVL�GH� O¶LQYHVWLJDGRU�VRYLQW�HVWDQ�
PHGLDWLW]DGHV� SHU� OD� GLVSRQLELOLWDW� G¶XQ� SURJUDPD� LQIRUPjWLF�� LQGHSHQGHQWPHQW� GH� OHV� TXDOLWDWV�
GHOV�PqWRGHV�TXH�DTXHVW�LPSOHPHQWL��/¶HOHYDGD�FRQILDQoD�HQ�HO�UHRUGHQDPHQW�PDQXDO�GH�WDXOHV�
G¶LQYHQWDULV� KD� IHW� TXH� HO� GHVHQYROXSDPHQW� GH� PqWRGHV� QXPqULFV� G¶DQjOLVL� GH� FO~VWHUV� GH� OD�
YHJHWDFLy�KDJL� WLQJXW�VHPSUH� OD�WHQGqQFLD�D�YROHU�UHSURGXLU�HOV�UHVXOWDWV�GHO�PqWRGH�WUDGLFLRQDO��
$TXHVW� GHVLJ�pV�� FHUWDPHQW�� TXHOFRP�XWzSLF��(O�PRWLX�pV�TXH� O¶DQjOLVL� WUDGLFLRQDO� LQFORX�PROWHV�
SUHPLVVHV� GH� FRQWH[W� TXH� SRUWHQ� D� OD� SRQGHUDFLy� GLIHUHQFLDO� GHOV� Wj[RQV� �0XFLQD� ������ L� TXH�
GLItFLOPHQW� SRGHQ� pVVHU� LQFORVHV� HQ� XQ� PqWRGH� QXPqULF� G¶DQjOLVL� GH� FO~VWHUV�� (OV� DOJRULVPHV�
7:,163$1��+LOO�HW�DO����������5(%/2&.��3RGDQL�	�)HROL�������L�&2&.7$,/��%UXHOKHLGH�������
VyQ�XQ�H[HPSOH�G¶DTXHVWD�WHQGqQFLD�G¶LPLWDFLy�GHO�PqWRGH�WUDGLFLRQDO���

/D�UHVWD�G¶DOJRULVPHV�TXH�KHP�FRPSDUDW�DTXt�KDQ�HVWDW�GHVHQYROXSDWV�HQ�FDPSV�G¶DSOLFDFLy�
GLIHUHQWV��/HV�VHYHV�SURSLHWDWV�VyQ�HQ�JHQHUDO�PpV�FRQHJXGHV�L�VyQ�DSOLFDEOHV�D�XQ�YHQWDOO�PpV�
DPSOL�GH�VLWXDFLRQV�G¶DQjOLVL�GH�JUXSV��$�FRQWLQXDFLy�GLVFXWLP�HOV�DYDQWDWJHV�L�LQFRQYHQLHQWV�GH�
OHV�GLIHUHQWV�DOWHUQDWLYHV�DOJRUtVPLTXHV�TXH�KHP�SUHVHQWDW�L�FRPSDUDW�HQ�DTXHVW�FDStWRO��$OJXQV�
GHOV� DUJXPHQWV� MD� KDQ� HVWDW� HVPHQWDW� D� OHV� VHFFLRQV� LQWURGXFWzULHV� GHO� FDStWRO� L� DOWUHV� VyQ�
UHVXOWDWV�GHO�QRVWUH�SURSL�HVWXGL��

$OJRULVPHV�MHUjUTXLFV�DJORPHUDWLXV�
-D�KHP�HVPHQWDW�GLYHUVHV�YHJDGHV�HOV�SUREOHPHV�G¶DTXHVWV�PqWRGHV�TXDQ�VyQ�DSOLFDWV�D�

JUDQV�YROXPV�GH�GDGHV��1R�REVWDQW�YROGUtHP�UHVVDOWDU�DTXt�OD�XWLOLWDW�GHO�PqWRGH�GH�PLQLPLW]DFLy�
GH�OD�VXPD�G¶HUURUV�TXDGUjWLFV��R�PqWRGH�GH�:DUG���������HQ�O¶DQjOLVL�GH�OD�YHJHWDFLy��$TXHVWD�
SUHIHUqQFLD� KD� HVWDW� H[SUHVVDGD� DQWHULRUPHQW� WDPEp� SHU�0XFLQD� �������� 7RUUHV�HW� DO�� ������� L�
&DR�HW�DO����������

(Q�UHIHUqQFLD�DOV�DOWUHV�PqWRGHV��MD�KHP�YLVW�OD�SRFD�XWLOLWDW�GH�VLQJOH�OLQNDJH�SHU�D�DQDOLW]DU�
O¶HVWUXFWXUD�GH�JUXSV�HQ�ILWRVRFLRORJLD��3HO�TXH�ID�D�FRPSOHWH�OLQNDJH�OD�GHIRUPDFLy�GH�O¶HVSDL�GH�
UHIHUqQFLD�pV�XQ�PDO�DWULEXW�WHzULF��)LQDOPHQW��83*0$�L�VREUHWRW�L� �IOH[LEOH�HV�SUHVHQWHQ�FRP�D�
PpV� DGHTXDWV� TXH� HOV� DQWHULRUV�� SHUz� HO� FRQFHSWH� GH� FO~VWHU� G¶DPEGyV� DOJRULVPHV� pV�PHQ\V�
HOHJDQW�TXH�DO�PqWRGH�GH�:DUG��
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,QFRUSRUDQW� XQ� FULWHUL� LQWHUQ� �FRP� OD� VLOXHWD� PLWMDQD� R� VLPLODU�� TXH� SHUPHWpV� ³WDOODU´�
DGHTXDGDPHQW�HOV�GHQGURJUDPHV�SHU�D�SURGXLU�SDUWLFLRQV�IDULD�TXH�HO�PqWRGH�GH�:DUG�IRV�XQD�
HLQD�SRWHQW� L� UjSLGD�G¶DQjOLVL�GH� OHV�GDGHV� � �GDWD�PLQLQJ���(Q�DTXHVW�VHQWLW�KHP�G¶DGPHWUH�TXH�
KDXUtHP�G¶KDYHU�GHGLFDW�XQ�PDMRU�HVIRUo�D�HVWXGLDU�HVWDGtVWLFV�G¶DTXHVWD�PHQD��+HP�HVPHQWDW�
DTXt� HOV� WUHEDOOV� GH� +RJHZHJ� �������� � 3RSPD� HW� DO�� ������� L� 0XFLQD� 	� +DXVHU� �������� HQWUH�
G¶DOWUHV��(OV� HVWDGtVWLFV�TXH�SURSRVHQ�DTXHVWV�DXWRUV�HV�EDVHQ�HQ� OD�GLVSHUVLy� ³GLQV´� �ZLWKLQ�� L�
³HQWUH´��EHWZHHQ��JUXSV��&RP�D�FULWHUL�LQWHUQ�WHQHQ�YDOLGHVD�SHU�D�PqWRGHV�GH�FODVVLILFDFLy�EDVDWV�
HQ�OD�YDULDELOLWDW�GH�OHV�GDGHV�L�HOV�JUXSV��$TXHVWD�pV�O¶DSUR[LPDFLy�GHO�PqWRGH�GH�:DUG��SHUz�QR�
OD�GHOV�DOWUHV�PqWRGHV�MHUjUTXLFV�DJORPHUDWLXV��(Q�DTXHVW�VHQWLW�GHVDFRQVHOOHP�XWLOLW]DU�FULWHULV�GH�
GHFLVLy� G¶DTXHVWD�PHQD� VREUH� HOV� UHVXOWDWV� G¶DOWUHV�PqWRGHV� MHUjUTXLFV� �FRP� ID�� SHU� H[HPSOH��
0XFLQD��������

5(%/2&.�
/D�QRVWUD�H[SHULqQFLD�DPE�DTXHVW�DOJRULVPH�HQV�LPSHGHL[�UHFRPDQDU�OR�SHU�D�O¶DQjOLVL�GH�OD�

YHJHWDFLy��(OV�QRVWUHV�PRWLXV�VyQ�SULQFLSDOPHQW�GRV���
• 1R� KL� KD� XQ� SURFHGLPHQW� FODU� GH� GHFLVLy� GHO� QRPEUH� GH� FO~VWHUV� G¶LQYHQWDULV� L�

G¶HVSqFLHV�� (Q� DTXHVW� VHQWLW� KHP� LQWHQWDW� DTXt� IHU� DOJXQD�PRGHVWD� DSRUWDFLy�� SHUz�
FDOGULD�UHDOLW]DU�HVWXGLV�PpV�DSURIXQGLWV�GHO�WHPD���

• /¶DOJRULVPH�pV�PROW�SRF�HILFLHQW�FRPSXWDFLRQDOPHQW�L��SHU�WDQW��UHVXOWD�LQDGHTXDW�SHU�
D� YROXPV� GH� GDGHV� JUDQV�� 3HU� D� VROXFLRQDU� DTXHVW� SUREOHPD�� FUHLHP� TXH� IyUD�
QHFHVVDUL�PRGLILFDU�HO�SDV�UHIHUHQW�D�OD�PRGLILFDFLy�GHOV�EORFV�G¶HVSqFLHV�L�LQYHQWDULV�
G¶XQD� GHWHUPLQDGD� LWHUDFLy�� &RQFUHWDPHQW�� FDOGULD� HYLWDU� DVVDMDU� XQ� QRPEUH� WDQ�
HOHYDW�GH�UHFROÂORFDFLRQV�GH�Wj[RQV�L�LQYHQWDULV�L�SURSRVDU�XQD�HVWXGLDU�XQD�HVWUDWqJLD�
TXH�SHUPHWpV�RSWLPLW]DU�HO�IXQFLRQDO�G¶XQD�PDQHUD�PHQ\V�FRVWRVD��

�
�
7:,163$1��

7DO�L�FRP�LQGLFD�'DOH���������O¶DOJRULVPH�7:,163$1�QR�FHUFD�IRUPHV�KLSHUHVIqULTXHV�QL�GH�
YDULjQFLD�PtQLPD��7RW�L�DL[z��HV�EDVD�SDUFLDOPHQW�HQ�O¶HVWDGtVWLFD�PXOWLYDULDQW��7:,163$1�SDUWHL[�
GH�O¶DQjOLVL�GH�FRUUHVSRQGqQFLHV�L��SHU�WDQW��GH�O¶HVSDL�PXOWLYDULDQW�SURSRUFLRQDW�SHU�OD�GLVWjQFLD� ���
1R� REVWDQW�� D� FDGD� GLYLVLy� 7:,163$1� HVFXOO� VRODPHQW� OD� SULPHUD� FRPSRQHQW� SULQFLSDO� L�
SRVWHULRUPHQW�RUGHQD�HOV�LQYHQWDULV�PLWMDQoDQW�XQHV�SRTXHV�HVSqFLHV�ILGHOV��3HU�WDQW��HV�ID�GLItFLO�
FRPSDUDU� HOV� UHVXOWDWV� G¶DTXHVW� DOJRULVPH� DPE� HOV� SURGXwWV� SHOV� PqWRGHV� TXH� SUHQHQ� O¶HVSDL�
PXOWLYDULDQW� VHQFHU� FRP� D� IRQW� SHU� D� DQDOLW]DU� O¶HVWUXFWXUD� GH� OHV� GDGHV�� (Q� DTXHVW� VHQWLW��
YROGUtHP�FRPHQWDU�HO�WUHEDOO�G¶(TXLKXD���������$TXHVW�DXWRU�FRPSDUD�7:,163$1�L�)&0�XWLOLW]DQW�
HO� GDUUHU� HQ� O¶HVSDL� UHVXOWDQW� GH� OD� RUGHQDFLy� GH� O¶DQjOLVL� GH� FRUUHVSRQGqQFLHV� �&$��� (TXLKXD�
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UHVWULQJHL[� O¶DSOLFDFLy� GH� )&0� D� OHV� SULPHUHV� �G¶XQD� D� WUHV�� FRPSRQHQWV� GH� O¶HVSDL� GH� OD�
RUGHQDFLy��/D�LQLFLDOLW]DFLy�GH�)&0�TXH�DTXHVW�DXWRU�XWLOLW]D�FRQVLVWHL[�HQ�GLYLGLU�HO�SULPHU�HL[�GH�
&$�HQ�WDQWV�VHJPHQWV�FRP�FO~VWHUV�D�FHUFDU�� L�SRVWHULRUPHQW�DVVLJQDU�YDORUV�DOWV�GH�SHUWLQHQoD�
DOV�LQYHQWDULV�TXH�HV�WUREHQ�GLQV�GH�FDGD�JUXS��eV�IRUoD�HYLGHQW��TXH�DTXHVWD�HVWUDWqJLD�G¶DQjOLVL�
GH�FO~VWHUV�HVWj�HQFDUDGD�D� UHSURGXLU� O¶HVWUDWqJLD�GH�FOXVWHULQJ�GH�7:,163$1�HQ� O¶jPELW�GH� OD�
OzJLFD� GLIXVD�� $� SDUHU� QRVWUH� KL� KD� DOPHQ\V� GXHV� REMHFFLRQV� D� IHU� D� O¶DSUR[LPDFLy� G¶(TXLKXD��
D�(VFROOLU� OHV� SULPHUHV� FRPSRQHQWV� GH� &$� SRW� UHVXOWDU� HQ� XQD� GLVPLQXFLy� GHO� VRUROO� SHUz�
LQWURGXHL[�PpV�HOHPHQWV�VXEMHFWLXV�GH�GHFLVLy�HQ�HO�SURFpV�GH�FOXVWHULQJ���(Q�XQ�SULQFLSL�QR�KL�KD�
UDRQV�SHU�GHVFDUWDU�OD�LQIRUPDFLy�GH�OHV�DOWUHV�FRPSRQHQWV��E�/¶HVSDL�GH�GDGHV�SURSRUFLRQDW�SHU�
OD�GLVWjQFLD� ��SRW�QR�VHU�HO�PpV�DGHTXDW�SHU�DOJRULVPHV�SDUWLWLXV�FRP�.�PHDQV�R�)&0��YHJHX�HO�
SURSHU�FDStWRO�������3HU�WDQW��OD�GHSHQGqQFLD�GH�7:,163$1�UHVSHFWH�OD�GLVWjQFLD� ��H[LVWHL[�SHUz�
DL[z�QR�HO�ID�JDLUH�FRPSDUDEOH�D�DOWUHV�DOJRULVPHV�TXH�RSHULQ�VREUH�DTXHVW�HVSDL�GH�GDGHV���

3HO� TXH� ID� D� O¶DOJRULVPH� 7:,163$1� PDWHL[�� HOV� LQFRQYHQLHQWV� G¶DTXHVW� PqWRGH� GH�
FODVVLILFDFLy�VyQ�SULQFLSDOPHQW�GRV��
��� 7:,163$1�QR� FRQWHPSOD� FDS�PHVXUD� G¶DMXVW� DO�PRGHO� TXH� SURSRVD� TXH� SRJXpV� VHUYLU� GH�

FULWHUL�LQWHUQ�SHU�DWXUDU�OHV�GLYLVLRQV��/¶~QLF�FULWHUL�G¶DWXUDGD�GLVSRQLEOH�D�OHV�LPSOHPHQWDFLRQV�
GHO�PqWRGH�pV�HO�QRPEUH�G¶LQYHQWDULV�PtQLP�SHU�UHDOLW]DU�XQD�GLYLVLy��eV�SHU�DTXHVW�PRWLX�TXH�
SUHVHQWD�XQD�WHQGqQFLD�D�REWHQLU�XQ�QRPEUH�GH�JUXSV�LJXDO�D�XQD�SRWHQFLD�GH�GRV��$TXHVWD�
PDQFD�G¶XQ�FULWHUL� LQWHUQ��FRP�DUD�O¶HVWDGtVWLF� ���SHU�D�DWXUDU�OHV�GLYLVLRQV��ID�TXH�JUXSV�TXH�
HV�WUREHQ�HQ�XQD�GLYLVLy�GHVDSDUHJXLQ�HQ�OD�VHJ�HQW��TXDQ�SRWVHU�QR�KL�KD�PDVVD�HVSqFLHV�
GLIHUHQFLDOV�TXH� MXVWLILTXLQ� WDO�GLYLVLy��/¶~V�GH�FULWHULV�H[WHUQV� �YHJHX�SHU�H[HPSOH��:HVWPDQ�
������pV�OD�VROXFLy�SUDJPjWLFD�D�DTXHVW�SUREOHPD��

��� 7:,163$1�DGPHW�OD�FODVVLILFDFLy�GH�QRXV�LQYHQWDULV�HQ�OD�VHYD�MHUDUTXLD��3HU�XQ�LQYHQWDUL�D�
FODVVLILFDU�KRP�SRW�FDOFXODU�OD�VXPD�GHOV�Wj[RQV�LQGLFDGRUV�SRVLWLXV������L�QHJDWLXV������TXH�KD�
HVWDEOHUW� 7:,163$1� L� FRPSDUDU� HO� UHVXOWDW� DPE� HO� OOLQGDU� GH� FODVVLILFDFLy� �%UXHOKHLGH� 	�
&K\WUê��������$TXHVWD�VHQ]LOOD� IXQFLy�GLVFULPLQDQW�HV�SRW�DQRPHQDU� µROLJRWqWLFD¶�HQ�HO�VHQWLW�
TXH� VyQ� XQV� SRFV� Wj[RQV�HOV� TXH� ILQDOPHQW� GHFLGHL[HQ� O¶DVVLJQDFLy��&RP�TXH� O¶HVWDEOLPHQW�
GHOV� Wj[RQV� LQGLFDGRUV�GHSqQ�GHO�SULPHU�HL[�GH�DQjOLVL�GH�FRUUHVSRQGqQFLHV� �&$��HQOORF�GHO�
FRQMXQW�GHO� O¶HVSDL��SHWLWV�FDQYLV�HQ� O¶HVWDEOLPHQW�G¶DTXHVW�HL[� WHQHQ�XQ�HIHFWH�SURIXQG�HQ� OD�
FODVVLILFDFLy� UHVXOWDQW� L�HQ� OD�GHWHUPLQDFLy�GHO�JUXS�SHU�D�QRXV�HOHPHQWV��eV��SULQFLSDOPHQW��
SHU�DTXHVW�PRWLX�TXH�%UXHOKHLGH�	�&K\WUê��������HO�GHVDFRQVHOOHQ�SHU�pVVHU�PDVVD�GHSHQHQW�
GH� O¶HVWUXFWXUD�GH� OHV�GDGHV��SHU�H[HPSOH�DPE� OD�SUHVqQFLD�GH�SHWLWV�JUXSV�G¶LQYHQWDULV�GH�
FRQGLFLRQV� H[WUHPHV�� 6HJRQV� LQGLTXHQ� %UXHOKHLGH� 	� &K\WUê� SUREOHPD� pV� PpV� IjFLO� TXH�
DSDUHJXL�TXDQ�HOV�GRV�SULPHUV�HL[RV�GH�&$�WLQJXLQ�YDORUV�SURSLV�VHPEODQWV��3HU�D�VROXFLRQDU�
DTXHVWD� LQHVWDELOLWDW� SRWVHU� FDOGULD� EDVDU� XQ� DOJRULVPH� VHPEODQW� D� 7:,163$1� SHUz� TXH�
XWLOLW]pV�XQ�PqWRGH�G¶RUGHQDFLy�GLIHUHQW�GH�&$��
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0qWRGHV�SDUWLWLXV��.�PHDQV�L�)X]]\�&�PHDQV�

(OV�PqWRGHV�SDUWLWLXV�FRP�.�PHDQV��.0��0DF4XHHQ�������R�)X]]\�&�0HDQV��)&0�%H]GHN�
�������PDOJUDW�GLVSRVDU�G¶XQD�ELEOLRJUDILD� WHzULFD�PROW�PpV�H[WHQVD�TXH�7:,163$1� WHQHQ�XQD�
DSOLFDFLy� D� OD� VLQWD[RQRPLD� QXPqULFD� UHODWLYDPHQW� PRGHVWD�� 7RW� L� DL[z�� )&0� VHPEOD� TXH� SRW�
JXDQ\DU�DGHSWHV�SHU�DFRVWDU�HO�IDFWRU�GH�O¶LQGHWHUPLQLVPH�D�OD�ILWRVRFLRORJLD��0XFLQD���������

/D�SULQFLSDO�GHVDYDQWDWJH�GH�.0�pV�OD�WHQGqQFLD�D�WUREDU�PtQLPV�ORFDOV��eV�SHU�DTXHVW�PRWLX�
TXH�H[LVWHL[�IRUoD�OLWHUDWXUD�SURSRVDQW�DOJRULVPHV�DOWHUQDWLXV�G¶RSWLPLW]DFLy�GHO�PDWHL[�IXQFLRQDO��
(Q�HVSHUD�G¶XQD�SRVVLEOH�PLOORUD�HQ�DTXHVW�DVSHFWH�� OHV�DSOLFDFLRQV�GH�.0�SRGHQ� IHU�~V�GH� OD�
FRUUHFFLy� OHDYH�RQH�RXW�� $TXHVWD� FRUUHFFLy�� PDOJUDW� DXJPHQWDU� VHQVLEOHPHQW� OD� PRELOLWDW� GH�
O¶DOJRULVPH�� QR� DVVHJXUD� WUREDU� HO� Pj[LP� JOREDO� GHO� IXQFLRQDO�� 3HU� OD� VHYD� EDQGD�� O¶DOJRULVPH�
)&0� SUHVHQWD� PpV� PRELOLWDW� FRP� PpV� DOW� VLJXL� O¶H[SRQHQW� GH� IX]]LQHVV�� /¶LQFUHPHQW� GH�
³ERUURVLWDW´� HQ� OHV� VROXFLRQV� HQ� DXJPHQWDU� O¶H[SRQHQW� P� FRQVWLWXHL[� XQD� FRQWUDSDUWLGD� D�
O¶LQFUHPHQW� GH� OD� PRELOLWDW�� 'DOH� �����D��� H[DPLQD� GLIHUHQWV� DSUR[LPDFLRQV� IX]]\� D� OD�
ILWRVRFLRORJLD�L�FRQFORX�TXH�)&0�HV�PDVVD�VHQVLEOH�DOV�YDORUV�GH�O¶H[SRQHQW�P��(Q�HO�QRVWUH�FDV��
FUHLHP� TXH� )&0� HV� FDSDo� GH� WUREDU� HVWUXFWXUHV� GH� JUXS� LQWHUHVVDQWV� SHU� D� YDORUV� GH� P�
LQWHUPHGLV�� (OV� YDORUV� PDVVD� SHWLWV� GRQHQ� VROXFLRQV� PROW� VHPEODQWV� D� .0� L�� SHU� WDQW�� QR�
MXVWLILTXHQ� O¶HQIRF� GLI~V�� '¶DOWUD� EDQGD�� HOV� YDORUV� PDVVD� DOWV� SURSRUFLRQHQ� SDUWLFLRQV�
FRPSOHWDPHQW�ERUURVHV�L��SHU�WDQW��VHQVH�LQIRUPDFLy��(OV�SULQFLSDOV�DYDQWDWJHV�GH�)&0�UHVSHFWH�
.0�VyQ�OD�SRVVLELOLWDW�G¶REWHQLU�JUDXV�SHUWLQHQoD�LQWHUPHGLV�L�XQD�PDMRU�IDFLOLWDW�SHU�WUREDU�zSWLPV�
DEVROXWV��

(Q�TXDQW�D� OHV�HVWUDWqJLHV�G¶LQLFLDOLW]DFLy�� O¶~V�G¶XQD�SDUWLFLy�GHULYDGD�GHO�PqWRGH� MHUjUTXLF�
DJORPHUDWLX� GH� PLQLPLW]DFLy� GH� O¶LQFUHPHQW� GH� OD� VXPD� GH� TXDGUDWV� �R� PqWRGH� GH� :DUG�� pV�
UHFRPDQDEOH� TXDQ� HO� QRPEUH� GH� JUXSV� D� FHUFDU� IDFL� LPSUDFWLFDEOH� HVWUDWqJLHV� EDVDGHV� HQ�
O¶H[SORUDFLy� DOHDWzULD� GH� O¶HVSDL� GH� VROXFLRQV�� 1R� REVWDQW�� L� VREUHWRW� SHU� D�.�PHDQV�� FDO� pVVHU�
FRQVFLHQWV�TXH�DTXHVWD�DSUR[LPDFLy�LPSRVD�XQD�FRQVWULFFLy�PROW�IRUWD�HQ�OD�VROXFLy��

8QD� JUDQ� DYDQWDWJH� GHOV� PqWRGHV� SDUWLWLXV� pV� OD� SRVVLELOLWDW� G¶HPSUDU� HVWDGtVWLFV� FRP� D�
FULWHULV� LQWHUQV�� eV� LPSRUWDQW� TXH� HOV� XVXDULV� GH� PqWRGHV� GH� FOXVWHULQJ� SXJXLQ� GHWHUPLQDU� HO�
QRPEUH� GH� FO~VWHUV� SUHVHQWV� D� OHV� VHYHV� GDGHV� VHQVH� XWLOLW]DU� FRQHL[HPHQWV� H[WHUQV��
'HVJUDFLDGDPHQW��HOV�WUHEDOOV�G¶DSOLFDFLy�ILWRVRFLROzJLFD�HQ�IDQ�XQ�~V�PROW� OLPLWDW��SUREDEOHPHQW�
SHU�OD�PDQFD�GH�GLVSRQLELOLWDW�G¶DTXHVWV�HVWDGtVWLFV�HQ�SURJUDPHV�G¶~V�FRP~��(Q�HO�QRVWUH�HVWXGL�
KHP� YLVW� FRP� XQ� GHOV� HVWDGtVWLFV� UHFRPDQDWV� HQ� DOWUHV� FDPSV� FRP� pV� SVHXGR�)� � �0LOOLJDQ� 	�
&RRSHU� ������� Wp� XQD� XWLOLWDW� PROW� OLPLWDGD� D� O¶KRUD� GH� SRVDU� GH� PDQLIHVW� HVWUXFWXUHV�
ILWRVRFLROzJLTXHV��/D� UDy�pV�TXH� OD�GLVWULEXFLy�GHOV� LQYHQWDULV�HQ� O¶HVSDL�GHOV� Wj[RQV�V¶DGLX�D� OD�
GLVWULEXFLy� QRUPDO� PXOWLYDULDQW�� 3HO� TXH� ID� DO� FRHILFLHQW� GH� SDUWLFLy� R� FRHILFLHQW� GH� SDUWLFLy� �R�
FRHILFLHQW� GH� 'XQQ�� QRUPDOLW]DW� L� O¶HQWURSLD� QRUPDOLW]DGD� V¶KDQ� PRVWUDW� FRP� D� FULWHULV� IRUoD�



&DStWRO������0RGHOV�L�PqWRGHV�GH�FODVVLILFDFLy�QXPqULFD�GH�OD�YHJHWDFLy�
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VHPEODQWV��'DOH������F��GLX��HQ�UHIHUqQFLD�DO�SULPHU�HVWDGtVWLF��¶,W�LV�FHUWDLQO\�QRW�FOHDU�ZK\��LI�\RX�
DFFHSW� WKH�QHHG� IRU� D� IX]]\� VROXWLRQ�� WKH�GHVLUDEOH� VROXWLRQ�VKRXOG�EH�FKRVHQ�DV� WKDW�ZKLFK� LV�
PRUH�FULVS�¶��$TXHVWD�DSDUHQW�FRQWUDGLFFLy�G¶DYDOXDU�XQ�PqWRGH�IX]]\�DPE�XQD�HLQD�TXH�PHVXUD�
OD�ULJLGHVD�GH�OD�SDUWLFLy�UHVXOWDQW�QR�FUHLHP�TXH�VLJXL�YjOLGD��VHPSUH�L�TXDQ�OHV�FRPSDUDFLRQV�GH�
O¶HVWDGtVWLF�HV�IDFLQ�HQWUH�VROXFLRQV�REWLQJXGHV�DPE�HO�PDWHL[�H[SRQHQW�GH�IX]]LQHVV��P���'¶DOWUD�
EDQGD�� Vt� TXH� pV� FHUW� TXH� DPEGyV� HVWDGtVWLFV� WHQHQ� XQD� WHQGqQFLD� LQWUtQVHFD� D� DIDYRULU� XQ�
QRPEUH�GH�FO~VWHUV�DOW��(TXLKXD��������/D�UDy�pV�TXH�HV�EDVHQ�H[FOXVLYDPHQW�HQ�HOV�YDORUV�GH�
SHUWLQHQoD� GH� OD� SDUWLFLy� GLIXVD� L� QR� HQ� OD� JHRPHWULD� GH� OHV� GDGHV�� )LQDOPHQW�� HO� FULWHUL� GH� OD�
VLOXHWD�PLWMDQD�PDOJUDW� WHQLU�XQD�GHILQLFLy� IRUoD�DG�KRF�HV�PRVWUD�PpV�VHQVLEOH�TXH�HOV�FULWHULV�
DQWHULRUV��3UHVHQWD��WDPEp��XQ�ELDL[�FDS�D�DIDYRULU�XQ�QRPEUH�GH�JUXSV�JUDQ��VREUHWRW�TXDQ�KL�KD�
SRFV� LQYHQWDULV� D� FDGD� FO~VWHU��� 1R� REVWDQW�� FRQVLGHUHP� TXH� SRGULD� VHU� XWLOLW]DW� GH� PDQHUD�
IUHT�HQW�FRP�D�HLQD�GH�YDOLGDFLy�LQWHUQD�SHU�D�DOJRULVPHV�EDVDWV�HQ�OD�FRPSDUDFLy�GH�GLVWjQFLHV�
D�FHQWURLGHV���

8QD�GDUUHUD�SURSLHWDW�DYDQWDWMRVD�GHOV�PqWRGHV�SDUWLWLXV�pV�TXH�VL�XQ�JUXS�TXH�DSDUHL[�HQ�
XQD�SDUWLFLy�pV�SURX�DwOODW�L�FRPSDFWH��QR�Wp�SHUTXq�VXEGLYLGLU�VH�R�FDQYLDU�GH�FRPSRVLFLy�HQ�XQD�
SDUWLFLy�DPE�XQ�QRPEUH�GH�JUXSV�PpV�JUDQ��$TXHVW�pV�XQ�LQFRQYHQLHQW�TXH�Vt�KHP�REVHUYDW�HQ�
O¶DOJRULVPH�7:,163$1��

$WHQLQW�QRV� DOV� PqWRGHV� DFWXDOPHQW� GLVSRQLEOHV�� FUHLHP� TXH� VHQVH� XQ� FRQHL[HPHQW�
DSURIXQGLW� GHO� FULWHUL� GH� FO~VWHU� TXH� FDGD�PqWRGH� R� DOJRULVPH� GHWHUPLQDW� XWLOLW]HQ�� L� VHQVH� XQ�
FRQHL[HPHQW�SUHYL�GHO�FRQFHSWH�FRQFUHW�GH�FO~VWHU�TXH�XQ�FDPS�G¶DSOLFDFLy�QHFHVVLWD��O¶DSOLFDFLy�
O¶DQjOLVL� GH� FO~VWHUV� SRW� FRQGXLU� D� UHVXOWDWV� SRF� DGHTXDWV� DO� FRQHL[HPHQW� GH� O¶HVSDL� GH� GDGHV�
G¶HVWXGL�� (Q� DTXHVW� VHQWLW�� FRQVLGHUHP� TXH� FDOGULD� DFODULU� VL� OD� FODVVLILFDFLy� QXPqULFD� GH� OD�
YHJHWDFLy�KD�GH�UHSURGXLU�HOV�UHVXOWDWV�GH�OD�FODVVLILFDFLy�WUDGLFLRQDO�R�SRW� LQFRUSRUDU�FRQFHSWHV�
GH�FO~VWHU�PpV�IjFLOPHQW�IRUPDOLW]DEOHV��

&RP�D�DSUHFLDFLy�VXEMHFWLYD�VREUH�DTXHVW�WHPD��FUHLHP�TXH�OD�H[LVWqQFLD�GH�HVWUXFWXUHV�PROW�
YDULDGHV� HQ� O¶HVSDL� GH� UHODFLRQV� HQWUH� LQYHQWDULV� GH� YHJHWDFLy� KDXULD� GH� SRUWDU� DO�
GHVHQYROXSDPHQW�L�~V�GH�PqWRGHV�G¶DQjOLVL�TXH�SHUPHWpVVLQ�GHWHFWDU�DOKRUD�JUXSV�L�JUDGLHQWV��QR�
QHFHVVjULDPHQW� OLQHDUV��GH�YDULDFLy��$TXHVW�HQIRF�SRUWDULD�D�XQD�GHVFULSFLy�PpV�FRPSOHUWD�GH�
O¶HVSDL�PXOWLYDULDQW�GH�OD�YHJHWDFLy�L�SHUPHWULD�SUHQGUH�GHFLVLRQV�ILWRVRFLROzJLTXHV�DPE�XQ�PDMRU�
IRQDPHQW�QXPqULF��

�
��������&RQFOXVLRQV��

(Q�DTXHVW�FDStWRO�KHP�LQWHQWDW�GHVFULXUH�DOJXQV�GHOV�PqWRGHV�GH�FOXVWHULQJ�XWLOLW]DWV�SHU�DO�
WUDFWDPHQW� G¶LQYHQWDULV� GH� YHJHWDFLy�� 6HJXLGDPHQW� UHVXPLP�� EUHXPHQW�� OHV� SULQFLSDOV�
FRQFOXVLRQV�TXH�HV�SRGHQ�H[WUHXUH�GH�OD�OHFWXUD�GHO�SUHVHQW�FDStWRO��
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• (OV�DOJRULVPHV�MHUjUTXLFV�DJORPHUDWLXV�VyQ�UjSLGV�SHUz�LQFzPRGHV�SHU�D�YROXPV�JUDQV�GH�
GDGHV��(O�PqWRGH�MHUjUTXLF�PpV�HILFLHQW�ILWRVRFLROzJLFDPHQW�pV�HO�GH�:DUG��SHUz�UHVXOWDULD�
PpV� ~WLO� VL� KRP�GLVSRVpV� G¶XQ� FULWHUL� IjFLO� G¶HVWDEOLPHQW� GH� SXQWV� GH� WDOO�� 3URSRVHP�DTXt�
HPSUDU�O¶HVWDGtVWLF�VLOXHWD�PLWMDQD��5RXVVHHXZ��������

• 7:,163$1� �L� SRVVLEOHPHQW� 5(%/2&.�� VyQ� PqWRGHV� GH� FOXVWHULQJ� TXH� WHQGHL[HQ� D�
SURSRUFLRQDU�PpV�Wj[RQV�ILGHOV�DOV�JUXSV�JHQHUDWV���

• 5(%/2&.�QHFHVVLWD�HVFROOLU�HO�QRPEUH�GH�JUXSV�GH�YDULDEOHV�L�QR�GLVSRVD�G¶XQ�FULWHUL�LQWHUQ�
GH�GHFLVLy�IjFLOPHQW�LQWHUSUHWDEOH��$�PpV��pV�LQHILFLHQW�SHU�D�YROXPV�GH�GDGHV�JUDQV���

• 7:,163$1�SUHVHQWD�XQD�WHQGqQFLD�D�SURGXLU�XQ�QRPEUH�GH�FO~VWHUV�SRWHQFLD�GH�GRV��$O�QR�
GLVSRVDU� G¶XQ� FULWHUL� LQWHUQ�G¶DWXUDGD�GH� OHV�GLYLVLRQV�DOJXQV�JUXSV�EHQ�GHWHUPLQDWV�D� OHV�
SULPHUHV�GLYLVLRQV�VyQ�GHVWUXwWV�VHQVH�PDVVD�IRQDPHQW�HQ�GLYLVLRQV�VXFFHVVLYHV��$�PpV�pV�
PDVVD�GHSHQHQW�D�FDQYLV�HQ�O¶HVWUXFWXUD�GH�OHV�GDGHV���

• (OV�PqWRGHV� SDUWLWLXV� QHFHVVLWHQ� ERQHV� HVWUDWqJLHV� G¶LQLFLDOLW]DFLy� SHU� WDO� G¶HYLWDU�PtQLPV�
ORFDOV�D�O¶KRUD�G¶DQDOLW]DU�YROXPV�JUDQV�GH�GDGHV��8WLOLW]DU�HO�WDOO�G¶XQ�GHQGURJUDPD�JHQHUDW�
DPE�HO�PqWRGH�GH�:DUG�SRW�pVVHU�XQD�VROXFLy�UjSLGD�DO�SUREOHPD���

• /¶~V�GH�OD�FRUUHFFLy�OHDYH�RQH�RXW�D�.�PHDQV�DXJPHQWD�OD�PRELOLWDW�GH�O¶DOJRULVPH�L�SHUPHW�
LQFUHPHQWDU�OD�HILFLqQFLD�D�O¶KRUD�GH�WUREDU�PtQLPV�JOREDOV�GH�IXQFLRQDO��

• (QWUH� HOV� FULWHULV� LQWHUQV� FRPSDUDWV�� FUHLHP� TXH� O¶HVWDGtVWLF� PpV� VHQVLEOH� SHU� D� GHWHFWDU�
HVWUXFWXUHV�GH�JUXS�HQ�GDGHV�GH�YHJHWDFLy�pV�OD�VLOXHWD�PLWMDQD�GH�OD�SDUWLFLy��(Q�JHQHUDO��
SHUz�� FRQVWDWHP� OD� QHFHVVLWDW� GH� GLVSRVDU� GH� FULWHULV� LQWHUQV� G¶DYDOXDFLy� HILFLHQWV� SHU� D�
DTXHVW�WLSXV�GH�GDGHV��

• )&0� Wp�PpV�PRELOLWDW� TXH�.�PHDQV� SHU� D� WUREDU�PtQLPV� GH� IXQFLRQDO�� $TXHVWD�PRELOLWDW�
V¶LQFUHPHQWD�HQ�DXJPHQWDU�O¶H[SRQHQW�GH�IX]]LQHVV��7DQPDWHL[��VL�DTXHVW�H[SRQHQW�pV�PROW�
DOW�)&0�SURGXHL[�SDUWLFLRQV�FRPSOHWDPHQW�GLIXVHV�L��SHU�WDQW��QR�LQIRUPDWLYHV��*OREDOPHQW��
HO� FULWHUL� GH� FO~VWHU� GH� )&0� QR� GLIHUHL[� SURX� GHO� GH� .�PHDQV� FRP� SHU� D� SURSRUFLRQDU�
VROXFLRQV�PLOORUV��

• /¶DQjOLVL� GHO� QRPEUH� PLWMj� GH� Wj[RQV� ILGHOV� KD� SRVDW� GH� PDQLIHVW�� GH� QRX�� OD� PDQFD� GH�
Wj[RQV� ILGHOV� GH� OD� FODVVLILFDFLy� WUDGLFLRQDOPHQW� DFFHSWDGD� GHOV� VLQWj[RQV� GH�4XHUFHWHD�
LOLFLV��HQ�DTXHVW�FDV�VHQVH�LQFORXUH�O¶RUGUH�4XHUFHQLRQ�LOLFLV��

• (OV� WUHV� PqWRGHV� VLQWD[RQRPLD� QXPqULFD� GH� OD� YHJHWDFLy� PpV� SURSHUV� D� O¶DSUR[LPDFLy�
WUDGLFLRQDO�VyQ��VHQVH�LPSRUWDU�O¶RUGUH��HO�PqWRGH�MHUjUTXLF�GH�:DUG���HOV�PqWRGHV�SDUWLWLXV�
�.0�L�)&0��L�7:,163$1��
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������/¶DEXQGjQFLD�GHOV�Wj[RQV��(VFDOHV�L�WUDQVIRUPDFLRQV�
��������(VFDOHV�GH�PHVXUD�GH�O¶DEXQGjQFLD�G¶XQ�Wj[RQ�HQ�OD�UHFROOLGD�GH�GDGHV��

8QD�GH�OHV�GHFLVLRQV�TXH�FDO�SUHQGUH�D�O¶KRUD�G¶HVWXGLDU�OHV�HVSqFLHV�G¶XQD�FRPXQLWDW�pV�OD�
GH� FRP�PHVXUDU� OOXU� DEXQGjQFLD�� $� SULPHU� FRS� G¶XOO�� KRP� SRW� SHQVDU� TXH�PHVXUDU� HO� QRPEUH�
G¶LQGLYLGXV�� OD� ELRPDVVD�R�HO� UHFREULPHQW� VyQ�HVWLPDFLRQV�G¶DEXQGjQFLD�QR�JDLUH�GLIHUHQWV��1R�
REVWDQW�� KL� KD� HVSqFLHV� DPE� PROWV� LQGLYLGXV� SHUz� GH� UHFREULPHQW� R� ELRPDVVD� PROW� EDL[�� L� D�
O¶LQUHYpV��D�YHJDGHV�XQV�SRFV�LQGLYLGXV�G¶XQD�HVSqFLH�WHQHQ�XQ�UHFREULPHQW�PROW�DOW��6L�HO�FRVW�GH�
PHVXUD� QR� pV� XQ� SUREOHPD�� HO�PqWRGH� GH� SXQWV� GRQDUj� XQD� HVWLPDFLy� DPE�PROWD� SUHFLVLy� GH�
O¶DEXQGjQFLD�GHOV� Wj[RQV��6RYLQW��SHUz��FDO�HVWDOYLDU�HVIRUoRV� L�V¶HPSUHQ�PqWRGHV�GH�PRVWUDWJH�
PHQ\V�SUHFLVRV�L�PpV�VXEMHFWLXV�SHUz�PROW�PpV�UjSLGV��FRP�O¶HVFDOD�G¶DEXQGjQFLD�GRPLQjQFLD�GH�
%UDXQ�%ODQTXHW��$TXHVWD�HVFDOD��7DXOD��������FRPELQD�OD�PHVXUD�GHO�UHFREULPHQW�L�O¶DEXQGjQFLD�
HQ�VHW�HVWDWV�SULQFLSDOV��

(VFDOD� 'HILQLFLy�GHOV�HVWDWV� ,QWHUYDO�GH�
FREHUWXUD�

(TXLYDOqQFLD�QXPqULFD�
%UDXQ�%ODQTXHW���������

U� 3ODQWD�PROW�UDUD��PROW�SRFV�LQGLYLGXV�� "� ����
�� 3ODQWD�HVFDVVD��UHFREULPHQW�PROW�EDL[������� ��� ����
�� 3ODQWD�DEXQGDQW�SHUz�GH�UHFREULPHQW�PROW�EDL[�R�SODQWD�HVFDVVD�DPE��

UHFREULPHQW�HQWUH�HO����L�HO����� ��� ����
�� 3ODQWD�PROW�DEXQGDQW�SHUz�GH�UHFREULPHQW�PROW�EDL[�R�Ep�UHFREULPHQW�

FRPSUqV�HQWUH�HO�����L�HO����� ���� �����
�� 5HFREULPHQW�FRPSUqV�HQWUH�HO�����L�HO����� ���� �����
�� 5HFREULPHQW�FRPSUqV�HQWUH�HO�����L�HO����� ���� �����
�� 5HFREULPHQW�VXSHULRU�DO����� ���� �����

7DXOD��������(VFDOD�G¶DEXQGjQFLD�GRPLQjQFLD�GH�%UDXQ�%ODQTXHW��GH�:HVWKRII�	�YDQ�GHU�0DDUHO���������
�

$OJXQV�DXWRUV��YHJHX�:HVWKRII�	�YDQ�GHU�0DDUHO������������SURSRVDUHQ�VXEGLYLGLU�O¶HVWDW�µ�¶�
GH� O¶HVFDOD� HQ� WUHV� VXEHVWDWV�� µ�P¶�  � FREHUWXUD� ILQV� DO� ���� µ�D¶�  � FREHUWXUD� ������ L� µ�E¶�  �
FREHUWXUD���������$TXHVWD�VXEGLYLVLy�DXJPHQWD�OD�GLILFXOWDW�GHO�PRVWUDWJH��UDy�SHU�OD�TXDO�QR�pV�
XQD�SUjFWLFD�VHJXLGD�SHU�WRWV�HOV�ILWRVRFLzOHJV���
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/D�GHILQLFLy�GHOV�TXDWUH�SULPHUV�HVWDWV�GH�O¶HVFDOD�GH�%UDXQ�%ODQTXHW��µU¶�¶�¶�¶�¶�L�µ�¶��LPSOLFD�OD�
PHVXUD� FRPELQDGD� GH� GRV� FRQFHSWHV�� O¶DEXQGjQFLD� HQ� QRPEUH� G¶LQGLYLGXV� GHO� Wj[RQ� L� OD� VHYD�
GRPLQjQFLD�R�UHFREULPHQW��(OV�GDUUHUV�WUHV�HVWDWV�GH�O¶HVFDOD�HVWDQ�GHILQLWV�H[FOXVLYDPHQW�D�SDUWLU�
GHO� UHFREULPHQW�� DVVXPLQW� TXH� VL� HO� UHFREULPHQW� pV� DOW� V¶HQWpQ� TXH� OD� SODQWD� pV� DEXQGDQW� HQ�
QRPEUH�G¶LQGLYLGXV��$TXHVWD�FRPELQDFLy�GH�FULWHULV�ID�TXH�O¶DPSODGD�GHOV�LQWHUYDOV�GH�FREHUWXUD�
GHOV� GLIHUHQWV� HVWDWV� QR� VLJXL� FRQVWDQW�� VL� Ep� HOV� WUHV� GDUUHUV� WHQHQ� XQD� DPSODGD� GHO� ���� HOV�
SULPHUV� VyQ� PROW� PpV� HVWUHWV�� 3HU� WDQW�� O¶HVFDOD� GH� %UDXQ�%ODQTXHW� QR� pV� OLQHDO� SHO� TXH� ID� D�
O¶HVWLPDFLy�GH�OD�FREHUWXUD��

8QD� DOWUD� HVFDOD� HPSUDGD� HQ� OD� UHFROOLGD� GH� GDGHV� pV� OD� GH� 'RPLQ� �&XUUDOO� ������� TXH�
PRVWUHP�D�OD�WDXOD��������/¶HVFDOD�'RPLQ�HV�EDVD�HQ�OD�GRPLQjQFLD��HQWHVD�FRP�HO�SHUFHQWDWJH�
GH�FREHUWXUD�G¶XQD�HVSqFLH�D�OD�ORFDOLWDW�LQYHQWDULDGD��(V�WUDFWD�G¶XQD�HVFDOD�DPE�PpV�HVWDWV�TXH�
O¶HVFDOD�GH�%UDXQ�%ODQTXHW��L�SHU�WDQW��PpV�GLItFLO�G¶DSUHQGUH�D�XWLOLW]DU��$OWUD�YHJDGD��HOV�LQWHUYDOV�
HQWUH�HVWDWV�GH�O¶HVFDOD�VyQ�YDULDEOHV��/¶HVFDOD�'RPLQ�QR�VHPEOD�KDYHU�DVVROLW�JDLUH�DFFHSWDFLy�
SHU�SDUW�GHOV�ILWRVRFLzOHJV��

'RPLQ� ��GH�FREHUWXUD� ,QWHUYDO� 9DORU�PLJ�
��� ������� ���� �����
�� ������ ���� �����
�� ������ ���� �����
�� ������ ���� �����
�� ������ ��� �����
�� ������ ���� �����
�� ���� ��� ����
�� ���� ��� ����
�� ���
�� ���
�� ���

��� ����

�
7DXOD��������(VFDOD�'RPLQ��0RGLILFDW�GH�&XUUDOO��������

�

(O� IHW� TXH� OHV� GXHV� HVFDOHV� GH� PHVXUD� WLQJXLQ� XQD� SUHFLVLy� PpV� DOWD� HQ� OHV� FODVVHV�
G¶DEXQGjQFLD�EDL[D�TXH�HQ�OHV�FODVVHV�G¶DEXQGjQFLD�DOWD�GHQRWD�XQD�WHQGqQFLD�D�VREUHYDORUDU�OD�
SUHVHQFLD� GHO� Wj[RQ� UHVSHFWH� D� OD� VHYD� GRPLQjQFLD�� 6HJRQV� &XUUDOO� �������� DTXHVWD� pV� XQD�
SUjFWLFD� FRP~� HQ� OD� REVHUYDFLy� GH� OD� QDWXUD�� (O� GHEDW� VREUH� OD� LPSRUWjQFLD� GH� OHV� FODVVHV�
G¶DEXQGjQFLD� EDL[HV� UHVSHFWH� D� OHV� DOWHV� HV� PDQWp� D� O¶KRUD� GH� SDUODU� GH� WUDQVIRUPDFLRQV�
QXPqULTXHV�GH�O¶HVFDOD�SHU�D�ILQDOLWDWV�DQDOtWLTXHV��
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��������7UDQVIRUPDFLRQV�HVFDODUV�
/HV� HVFDOHV� GH� %UDXQ�%ODQTXHW� L�'RPLQ� VyQ� HVFDOHV� RUGLQDOV� DOIDQXPqULTXHV�� 3HU� WDO� GH�

SRGHU�RSHUDU�DULWPqWLFDPHQW�DPE�OHV�DEXQGjQFLHV�GHOV�Wj[RQV�FDO�WUDQVIRUPDU�HOV�YDORUV�RUGLQDOV�
D�XQD�HVFDOD�HQWHUDPHQW�QXPqULFD��'¶DOWUD�EDQGD��pV�LQWHUHVVDQW�OD�SURSRVWD�GH�'DOH���������TXH�
VXJJHUHL[�O¶~V�GH�PqWULTXHV�EDVDGHV�HQ�HVFDOHV�RUGLQDOV��

/D� WDXOD������� �PRGLILFDW�GH�YDQ�GHU�0DDUHO������� UHFXOO� OD�PDMRULD�GH� OHV� WUDQVIRUPDFLRQV�
SURSRVDGHV��/D�GLIHUqQFLD�SULQFLSDO�HQWUH�XQHV�WUDQVIRUPDFLRQV�L�OHV�DOWUHV�UDX�HQ�OD�LPSRUWjQFLD�
TXH� KRP� GyQD� D� YDORUV� DOWV� G¶DEXQGjQFLD� UHVSHFWH� DOV� YDORUV� EDL[RV�� pV� LPSRUWDQW� TXDQWLILFDU�
DGHTXDGDPHQW� OD� UHODFLy� HQWUH� O¶DEVqQFLD�SUHVqQFLD� UHVSHFWH� HOV� GLIHUHQWV� YDORUV� G¶DEXQGjQFLD�
XQ�FRS�O¶HVSqFLH�MD�pV�SUHVHQW��/D�UDy�HQWUH�OD�WUDGXFFLy�QXPqULFD�GHOV�HVWDWV�µ�¶� L� µ�¶�YDULD�PROW�
VHJRQV� OD� WUDQVIRUPDFLy�� GHV� GH� YDORUV��� SHU� D� O¶DSUR[LPDFLy� GH�SUHVHQFLHV� L� DEVqQFLHV� ILQV�D�
YDORUV� SURSHUV� D� ]HUR� SHU� D� OHV� WUDQVIRUPDFLRQV� GH� %UDXQ�%ODQTXHW� ������� L� 7�[HQ�(OOHQEHUJ�
�������� $TXHVWHV� GDUUHUHV� WUDQVIRUPDFLRQV� HTXLYDOHQ� DSUR[LPDGDPHQW� D� WUDGXLU� HOV� HVWDWV�
RUGLQDOV�HQ�HOV�YDORUV�PLWMDQV�GH�FREHUWXUD�GH�FDGD�FODVVH��

� U� �� �� �� �� �� ��
7�[HQ�(OOHQEHUJ������ ���� ���� ���� ��� ����� ����� �����
%UDXQ�%ODQTXHW�WUDQVI������� ���� ���� ���� ����� ����� ����� �����
(WWHU������ �� ���� ����� ����� ����� ����� �����
/RQGR������ �� �� �� �� �� �� ��
YDQ�GHU�0DDUHO������ �� �� ���� �� �� �� ��
'DJQHOLH������ ���� ���� �� �� �� �� ��
6FKZLFNHUDWK������ ���� ����� �� �� �� �� ��
&RHW]HH�	�:HUJHU������ �� �� ��� ��� ��� ��� ���
%DUNPDQ�HW�DO������� �� �� �� �� �� �� ���
%DUNPDQ�PV� ���� �� �� �� �� ��� ���
6FKPLG�.XKQ������ �� �� �� �� �� �� ��
0RRUH������ ��� ��� ��� ��� ��� ��� ���
-HQVpQ������ ����� ����� ����� ����� ����� ����� �����
&RPELQHG�7UDQVIRUP��Y�G��0DDUHO������� �� �� �� �� �� �� ��
$QJXODU�WUDQVI���Y�G��0DDUHO������� ������ �� �� �� �� �� ��

7DXOD��������7UDQVIRUPDFLRQV�DSOLFDGHV�D�O¶HVFDOD�G¶DEXQGjQFLD�GRPLQjQFLD�GH�%UDXQ�%ODQTXHW��0RGLILFDW�GH�YDQ�GHU�
0DDUHO���������9HJHX�UHIHUqQFLHV�DOOj��

/¶HVFXUoDPHQW�R�DOODUJDPHQW�GHO�UDQJ�GH�YDORUV�REWLQJXWV�SHU� OHV�GLIHUHQWV�WUDQVIRUPDFLRQV�
GH�OD�WDXOD�������SRW�VHU�DSUR[LPDW�PLWMDQoDQW�XQD�IRUPD�JHQHUDO���

Z[\ = �
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RQ� [� pV� HO� YDORU� QXPqULF� VRUJLW� GH� OD� WUDQVIRUPDFLy� FRPELQDGD� �YDQ� GHU� 0DDUHO� �������
$QjORJDPHQW�� &XUUDOO� ������� SURSRVj� WUDQVIRUPDU� YDORUV� GH� O¶HVFDOD�'RPLQ� EDVDQW�VH� HQ� XQD�
WUDQVIRUPDFLy�VLPLODU��'¶DOWUD�EDQGD��YHJHX�D�1RHVW�HW�DO�� �������XQ�H[HPSOH�GH� WUDQVIRUPDFLy�
PpV�FRPSOH[H�GH�O¶HVFDOD�GH�%UDXQ�%ODQTXHW��

$�SDUWLU�G¶HPSUDU�GLIHUHQWV�H[SRQHQWV�Z��KRP�SRW�JHQHUDU�WUDQVIRUPDFLRQV�TXH�DSUR[LPLQ�OHV�
GH�OD�WDXOD��������'HV�GH�OHV�TXH�GRQHQ�PpV�SHV�D�OHV�HVSqFLHV�UDUHV���Z� ��������ILQV�D�OHV�IDQ�
GRPLQDU�FRPSOHWDPHQW�OHV�HVSqFLHV�PpV�DEXQGDQWV���Z� �����R�Z� ������$�OD�WDXOD�������L�OD�ILJXUD�
������PRVWUHP�HO�UHVXOWDW�GH�FDQYLDU�O¶H[SRQHQW�GH�WUDQVIRUPDFLy���

%U�%O� &RPE� Z ����� Z ���� Z ����� Z ���� Z ���� Z ���� Z ����
U� �� ����� ����� ����� ����� ����� �� ��
�� �� ����� ����� ����� ����� ����� �� ���
�� �� ����� ����� ����� ����� ����� �� ���
�P� �� ����� ����� ����� ����� ����� ��� ����
�D� �� ����� ����� ����� ����� ������ ��� ����
�E� �� ����� ����� ����� ����� ������ ��� �����
�� �� ����� ����� ����� ����� ������ ��� �����
�� �� ����� ����� ����� ����� ������ ��� �����
�� �� ����� ����� ����� ����� ������ ��� �����

0LQ���RI�0D[� ���� ���� ���� ���� ��� ����� ������
7DXOD��������7UDQVIRUPDFLRQV�REWLQJXGHV�D�SDUWLU�G¶DSOLFDU�XQ�H[SRQHQW�Z�DO�YDORU�GH�OD�WUDQVIRUPDFLy�FRPELQDGD�GH�
YDQ�GHU�0DDUHO��������VHJRQD�SULPHUD�FROXPQD���

&RPELQHG�VFDOH
� � � � � � � � � �

��
RI�P

D[L
PX

P

�

��

��

��

��

��� Z� ������Z� �����Z� ������Z� �����Z� �����Z� �����Z� �����

�
)LJXUD��������(IHFWH�GH�O¶H[SRQHQW�GH�WUDQVIRUPDFLy�Z�VREUH�O¶HVFDOD�FRPELQDGD�GH�
YDQ� GHU� 0DDUHO� �������� /¶HL[� KRULW]RQWDO� PRVWUD� HO� YDORU� GH� O¶HVFDOD� FRPELQDGD��
/¶HL[� YHUWLFDO� LQGLFD� HO� SHUFHQWDWJH� GHO� YDORU� WUDQVIRUPDW� UHVSHFWH� HO� Pj[LP� TXH�
DVVROHL[�SHU�D��OD�WUDQVIRUPDFLy�GHO�YDORU�����
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9DQ�GHU�0DDUHO��������FRPSDUj�O¶HIHFWH�GH�GLIHUHQWV�H[SRQHQWV�HQ�UHODFLy�D�OD�FODVVLILFDFLy�
SHU� PqWRGHV� MHUjUTXLFV� DJORPHUDWLXV�� $TXHVW� DXWRU� DUULEj� D� OD� FRQFOXVLy� TXH� HOV� H[SRQHQWV�
LQWHUPHGLV��Z�§������HUHQ�HOV�TXH�JHQHUDYHQ�FODVVLILFDFLRQV�PpV�SURSHUHV�DO�SDWUy�ILWRVRFLROzJLF�
DPE� HO� TXH� OHV� FRPSDUDYD�� &DPSEHOO� ������� TXL� WDPEp� FRPSDUj� DOJXQHV� WUDQVIRUPDFLRQV�
DSOLFDGHV� D� PqWRGHV� MHUjUTXLFV� UHFRPDQj� OD� WUDQVIRUPDFLy� GH� &RHW]H� 	� :HUJHU� �������� TXH�
WDPEp�HV�SRW�FRQVLGHUDU�FRP�XQD�WUDQVIRUPDFLy�DPE�H[SRQHQW�LQWHUPHGL���

(Q�WUHEDOOV�DSOLFDWV�pV�KDELWXDO�DSOLFDU�D�OHV�GDGHV�OD�WUDQVIRUPDFLy�DUUHO�TXDGUDGD�GHVSUpV�
GH� OD� WUDGXFFLy� D� O¶HVFDOD� FRPELQDGD� �SHU� H[HPSOH� +DNHV� ������� $TXHVWD� WUDQVIRUPDFLy��
HYLGHQWPHQW��HTXLYDO�D�XWLOLW]DU�O¶H[SRQHQW�Z �����'RQDW�TXH�HO�PqWRGH�VLJPDWLVWD�GH�FODVVLILFDFLy�
GH�OD�YHJHWDFLy�HV�EDVD�HQ�ERQD�PHVXUD�HQ�OD�SUHVqQFLD�R�DEVqQFLD�G¶HVSqFLHV�GLIHUHQFLDOV��QR�
pV�VRUSUHQHQW�TXH�H[SRQHQWV�PpV�JUDQV�TXH�����VREUHYDORULQ�OHV�HVSqFLHV�DEXQGDQWV�L�IDFLQ�TXH�
OD�UHVSRVWD�G¶XQD�FODVVLILFDFLy�QXPqULFD�GLIHUHL[L�H[FHVVLYDPHQW�GH�OD�FODVVLILFDFLy�WUDGLFLRQDO���

'¶DOWUD�EDQGD��&DPSEHOO� ������� L� YDQ�GHU�0DDUHO� ������� UHFRO]HQ�TXH�HQ�XQD�FODVVLILFDFLy�
MHUjUTXLFD�TXH�FRPSUHQJXL�GLIHUHQWV�QLYHOOV�G¶DJUXSDPHQW�GH�FRPXQLWDWV�HO�SHV�GH�OHV�HVSqFLHV�
DEXQGDQWV� UHVSHFWH� D� OHV� SRF� DEXQGDQWV� FDQYLw� VHJRQV� HO� QLYHOO� G¶DEVWUDFFLy�� 3HU� DOV�
DJUXSDPHQWV� GH� PpV� DOW� QLYHOO� �pV� D� GLU�� FODVVHV�� RUGUHV«�� OD� EDVH� pV� H[FOXVLYDPHQW� OD�
SUHVqQFLD�DEVqQFLD� GH� Wj[RQV�� (Q� EDL[DU� D� QLYHOOV� PpV� EDL[RV� �DOLDQFHV�� DVVRFLDFLRQV� L��
VXEDVVRFLDFLRQV��OD�GLIHUqQFLD�TXDQWLWDWLYD�HQWUH�HOV�Wj[RQV�HV�ID�PpV�LPSRUWDQW��/HV�VXEGLYLVLRQV�
PpV�ILQHV�HV�FDUDFWHULW]HQ�SHU�OD�GRPLQjQFLD�R�SUHHPLQqQFLD�G¶XQD�R�SRTXHV�HVSqFLHV��GRQDQW�
VH�XQ�IRUW�SHV�D�OD�GLIHUqQFLD�GH��FREHUWXUD�DEXQGjQFLD��/D�QRVWUD�RSLQLy�pV�TXH��HQ�O¶DQjOLVL�GH�
OHV� UHODFLRQV� GH� IORUtVWLTXHV�� FDOGULD� XWLOLW]DU� OD� PDWHL[D� WUDQVIRUPDFLy� SHU� D� WRWV� HOV� QLYHOOV�
VLQWD[RQzPLFV�� &RP� D� UHJOD� SUjFWLFD� JHQHUDO�� VL� KRP� YRO� WUHXUH� SURILW� GH� OD� LQIRUPDFLy�
SURSRUFLRQDGD� SHU� OHV� DEXQGjQFLHV�� SHUz� VHQVH� VREUHYDORUDU� OHV� HVSqFLHV� PpV� DEXQGDQWV�
UHVSHFWH� D� OHV� SRF� DEXQGDQWV�� FDO� HVFROOLU� XQD� WUDQVIRUPDFLy� GH� OHV� GDGHV� TXH�PDQWLQJXL� HOV�
YDORUV� PpV� EDL[RV� HQWUH� XQ� ���� L� XQ� ���� GHOV� YDORUV� PpV� DOWV�� 8Q� SHUFHQWDWJH� LQIHULRU�
VREUHYDORUDUj�OHV�HVSqFLHV�DEXQGDQWV�L�XQ�SHUFHQWDWJH�VXSHULRU�DFRVWDUj�PDVVD�OHV�DEXQGjQFLHV�
DO�FDV�TXDOLWDWLX�SHUGHQW�VH�OD�LQIRUPDFLy�TXH�SXJXLQ�DSRUWDU��

8Q�FRS�HVFROOLGD�XQD� WUDQVIRUPDFLy�GH� OHV�GDGHV�FDO�HVFROOLU�XQD�PHVXUD�GH�SUR[LPLWDW�SHU�
DYDOXDU�QXPqULFDPHQW�OHV�VHPEODQFHV�L�GLIHUqQFLHV�HQWUH�LQYHQWDULV��$TXHVWD�HOHFFLy�D�YHJDGHV�
YD� LPSOtFLWD� HQ� OD� SRVWHULRU� XWLOLW]DFLy� G¶XQ� GHWHUPLQDW� PqWRGH� G¶DQjOLVL� PXOWLYDULDQW�� (Q� DOWUHV�
RFDVLRQV� FDO� IHU� XQD� HOHFFLy� H[SOtFLWD� GH� OD� PHVXUD� GH� SUR[LPLWDW� D� SULRUL� G¶DSOLFDU� PqWRGHV�
G¶DQjOLVL��(Q�WRWV�HOV�FDVRV��SHUz��OD�PqWULFD�LPSOtFLWD�R�H[SOtFLWD�Wp�XQD�LPSRUWjQFLD�FDEGDO�HQ�OD�
HVWUXFWXUD�TXH�UHVXOWD�GH�OHV�DQjOLVLV��$�OD�SURSHUD�VHFFLy�UHYLVDUHP�DOJXQHV�GH�OHV�PHVXUHV�GH�
SUR[LPLWDW�HPSUDGHV�HQ�VLQWD[RQRPLD�QXPqULFD��3HU�D�XQD�GLVFXVVLy�H[WHQVD�VREUH�PHVXUHV�GH�
SUR[LPLWDW�YHJHX�/HJHQGUH�	�/HJHQGUH���������
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������0HVXUHV�GH�SUR[LPLWDW��6LPLODULWDWV�L�GLVWjQFLHV�
��������&RQFHSWHV�EjVLFV�

$QRPHQDUHP�PHVXUD�GH�SUR[LPLWDW��R�G¶DVVRFLDFLy��DTXHOOD�PHVXUD�HVFDODU�TXH�H[SUHVVD�HO�
JUDX�GH�VHPEODQoD��VLPLODULWDW��R�GLIHUqQFLD��GLVVLPLODULWDW��HQWUH�GRV�HOHPHQWV��HQ�HO�QRVWUH�FDV�
HQWUH�GRV�LQYHQWDULV��8QD�VLPLODULWDW��V��pV�XQD�PHVXUD�GH�SUR[LPLWDW�HQWUH�GRV�REMHFWHV� $� L� %��
TXH�FRPSOHL[��
� ��� ������� %$%$V ωωωω ∀≥ �� ��� ������ $%%$ VV ωωωω = �� ��� ������ $$%$ VV ωωωω ≤ ��
'¶DOWUD�EDQGD��XQD�GLVVLPLODULWDW�R�GLVWjQFLD��G��pV�XQD�PHVXUD�GH�SUR[LPLWDW�HQWUH�GRV�REMHFWHV�
$�L� %��TXH�FRPSOHL[��

� ��� ������� %$%$G ωωωω ∀≥ ���� ��� ���� =$$G ωω ��
$OJXQHV�GLVVLPLODULWDWV�SRGHQ�WHQLU�XQD�FRWD�VXSHULRU��GLVVLPLODULWDW�DFRWDGD���SHUz�PROWHV�QR�

HQ�WHQHQ��'¶DOWUD�EDQGD��SHU�D�TXH�XQD�GLVVLPLODULWDW�SXJXL�pVVHU�FRQVLGHUDGD�XQD�PqWULFD�KD�GH�
FRPSOLU�O¶DQRPHQDGD�GHVLJXDOWDW�WULDQJXODU��

��� ������������� &%$&%%$&$ GGG ωωωωωωωωω ∀+≤ ��
6¶DQRPHQD� VHPL�PqWULFD� OD� PHVXUD� GH� GLVVLPLODULWDW� TXH� QR� FRPSOHL[�� SHU� D� WRWV� HOV� FDVRV��
DTXHVWD� GDUUHUD� GHVLJXDOWDW�� )LQDOPHQW�� KRP� FRQVLGHUD� TXH� XQD� PqWULFD� �R� GLVWjQFLD�� pV�
HXFOLGLDQD� �QRWHX� OHV�PLQ~VFXOHV��R� ³HXFOLGLDQLW]DEOH´�VL�DGPHW�XQD� UHSUHVHQWDFLy�FRPSOHUWD�HQ�
XQ� HVSDL� YHFWRULDO� QRGULW� G¶XQD� QRUPD� (XFOLGLDQD�� /HV� SURSLHWDWV� JHRPqWULTXHV� GH� OHV�
GLVVLPLODULWDWV� �R� GH� OHV� VLPLODULWDWV� WUDQVIRUPDGHV� D� GLVVLPLODULWDWV�� VyQ� LPSRUWDQWV� HQ� DOJXQV�
FDVRV��*RZHU�	�/HJHQGUH��������UHYLVDUHQ� OHV�SURSLHWDWV�PqWULTXHV�L�HXFOLGLDQHV�GH�PROWV�GHOV�
FRHILFLHQWV�GH�GLVVLPLODULWDW� TXH�DTXt� WUDFWHP��/HV�VHYHV�FRQFOXVLRQV�HV�SRGHQ� WUREDU� WDPEp�D�
/HJHQGUH�	�/HJHQGUH����������

3HU� D� XQD� VLPLODULWDW� DFRWDGD� HQ� O¶LQWHUYDO� >���@�� OD� GLVWjQFLD� FRUUHVSRQHQW� HV� SRW� REWHQLU�
HVFROOLQW�XQD�GH�OHV�VHJ�HQWV�WUDQVIRUPDFLRQV��

��� /D�GLVWjQFLD�FRPSOHPHQW�� ������� ���� ωωωω VG −= ��
��� /D� WUDQVIRUPDFLy� GH� *RZHU� �������� ������������� �������� ωωωωωωωω VVVG ⋅−+= �

TXH��VL� ���� =$$V ωω ��pV�HTXLYDOHQW�D�� ������� ���� ωωωω VG −= ��
��� /¶DUUHO�GHO�FRPSOHPHQW�GHO�TXDGUDW�� �

���� ������� ωωωω VG −= ��
3HU�D�WUDQVIRUPDU�XQD�GLVVLPLODULWDW�HQ�VLPLODULWDW��FRP�TXH�KL�KD�GLVVLPLODULWDWV�QR�DFRWDGHV�KRP�
SRW��HQ�SULPHU�OORF�QRUPDOLW]DU�OHV�GLVWjQFLHV�PLWMDQoDQW��

PD[
��

��
������ G

GG 1250 ωω
ωω = ��R�

PLQPD[
PLQ��

��
������ GG
GGG 1250 −

−
=

ωω
ωω �

L� D� FRQWLQXDFLy� DSOLFDU� OHV� HTXDFLRQV� DQWHULRUV� UHYHUWLGHV�� 8QD� DOWUD� RSFLy� VHULD� HPSUDU� OD�
WUDQVIRUPDFLy�H[SRQHQFLDO� { }βωωαωω ���H[S��� ���� GV ⋅−= ��RQ� �L� �VHULHQ�GRV�SDUjPHWUHV��
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��������/D�GLVWjQFLD�(XFOLGLDQD�L�OHV�GREOHV�DEVqQFLHV�
/D�GLVWjQFLD�SLWDJzULFD�R�GLVWjQFLD�(XFOLGLDQD��HPSUDUHP�OD�LQLFLDO�PDM~VFXOD�SHU�GLIHUHQFLDU�

DTXHVWD�PqWULFD�GH�OD�SURSLHWDW�HXFOLGLDQD�G¶DOJXQHV�GLVVLPLODULWDWV��HV�GHILQHL[�FRP�D��
( )∑

=

−=
3

M
MM(8 [[G

�
�

���� ��� [[ �

RQ�KHP�VXEVWLWXwW�HOV�REMHFWHV� ��L� ��SHU�OD�VHYD�UHSUHVHQWDFLy�HQ�YHFWRUV�GH�GDGHV��[��L�[����
/D� GLVWjQFLD� (XFOLGLDQD� SUHVHQWD� DOJXQV� SUREOHPHV� TXDQ� pV� DSOLFDGD� D� PDWULXV� GH�

FRPSRVLFLy� HVSHFtILFD�� (O� PpV� LPSRUWDQW� pV� HO� TXH� V¶DQRPHQD� ³SUREOHPD� GH� OHV� GREOHV�
DEVqQFLHV´��(Q�HFRORJLD�V¶DFFHSWD�TXH�OD�DEVqQFLD�G¶XQD�HVSqFLH�G¶XQD�PRVWUD�QR�KDXULD�G¶pVVHU�
FRQVLGHUDGD�VLPSOHPHQW�FRP�HO�OtPLW�]HUR�G¶XQD�YDULDEOH�TXDQWLWDWLYD��VLQy�TXH�pV�TXDOLWDWLYDPHQW�
GLIHUHQW� GH� TXDOVHYRO� YDORU� SRVLWLX�� 0HQWUH� TXH� OD� SUHVqQFLD� G¶XQD� HVSqFLH� pV� XQD� HYLGqQFLD�
SRVLWLYD� GH� TXH� OHV� FRQGLFLRQV� DPELHQWDOV� FDXHQ� GLQV� GHO� UDQJ� GH� WROHUjQFLD� GH� OD� HVSqFLH�� OD�
VHYD�DEVqQFLD�QR�pV�XQD�HYLGqQFLD�SRVLWLYD�GHO�FRQWUDUL��*RRGDOO��������5RPDQGUH�IRUD�GHO�UDQJ�
GH� WROHUjQFLD� GH� O¶HVSqFLH� SRW� GRQDU�VH� SHU� H[FpV� R� SHU� GHIHFWH�� eV� SHU� DTXHVWD� UDy� TXH�� HQ�
JHQHUDO��pV�SUHIHULEOH�H[FORXUH�OHV�GREOHV�DEVqQFLHV�HQ�FDOFXODU�VLPLODULWDWV�R�GLVVLPLODULWDWV�HQWUH�
LQYHQWDULV�� 7DQPDWHL[�� HQFDUD� KL� KD� DXWRUV� TXH� GHIHQVHQ� O¶~V� GH� OD� LQIRUPDFLy� GH� OD� GREOH�
DEVqQFLD��YHXUH�7DPiV�HW�DO���������(OV�FRHILFLHQWV�GH�SUR[LPLWDW�TXH�H[FORXHQ�GH�OD�FRPSDUDFLy�
OHV�GREOHV�DEVqQFLHV�V¶DQRPHQHQ�FRHILFLHQWV�DVLPqWULFV��3HU�FRQWUD��HOV�FRHILFLHQWV�DQRPHQDWV�
VLPqWULFV�WUDFWHQ�HO�YDORU�µ�¶�H[DFWDPHQW�FRP�TXDOVHYRO�DOWUH�YDORU��(OV�HPSUDUHP�TXDQ�]HUR��µ�¶��
UHSUHVHQWL� HO� PDWHL[� WLSXV� G¶LQIRUPDFLy� TXH� TXDOVHYRO� DOWUH� YDORU� �SHU� H[HPSOH� �� PJ2��/� R� ����
PJ2��/���/D�GLVWjQFLD�(XFOLGLDQD�pV�XQD�PHVXUD�GH�SUR[LPLWDW�VLPqWULFD��SHUz�WDPEp�KR�VyQ��SHU�
H[HPSOH��OD�GLVWjQFLD�GH�0DQKDWWDQ�R�OD�PqWULFD�GH�&DQEHUUD��YHJHX�PpV�HQGDYDQW���

(Q� GDGHV� GH� YHJHWDFLy� pV� QRUPDO� TXH� HO� QRPEUH� G¶LQYHQWDULV� D� FRPSDUDU� L� HO� QRPEUH� GH�
Wj[RQV��3��VLJXL�HOHYDW��3HU�WDQW��LQFORXUH�OHV�GREOHV�DEVqQFLHV�HQ�OHV�FRPSDUDFLRQV�SRW�UHVXOWDU�
HQ�XQHV�UHODFLRQV�GH�VHPEODQoD�HQ�TXH�OD�VHPEODQoD�HQWUH�FRPXQLWDWV�DPE�SRTXHV�HVSqFLHV�HV�
YHJL� LQFUHPHQWDGD� UHVSHFWH� OD� VHPEODQoD�HQWUH� FRPXQLWDWV� DPE�XQ�QRPEUH�G¶HVSqFLHV�HOHYDW��
8Q�DOWUH�SUREOHPD�GH�OD�FRPSDUDFLy�G¶LQYHQWDULV��DVVRFLDW�WDPEp�D�OD�GLIHUHQFLDFLy�HQWUH�DEVqQFLD�
L�SUHVqQFLD��pV�HO�WUDFWDPHQW�GH�O¶DEXQGjQFLD�WRWDO��VXPD��GH�O¶LQYHQWDUL��/HV�FRPSDUDFLRQV�HQWUH�
LQYHQWDULV� DPE� DEXQGjQFLHV� WRWDOV� PROW� GLIHUHQWV� UHVXOWDUDQ� HQ� GLVWjQFLHV� PpV� JUDQV� TXH� OHV�
FRPSDUDFLRQV� HQWUH� LQYHQWDULV� QRUPDOLW]DWV� SHU� WHQLU� OD� PDWHL[D� DEXQGjQFLD� WRWDO�� $L[t�� HO�
SUREOHPD�GHOV�GREOHV�]HURV�V¶DFFHQWXD�TXDQ�HOV�LQYHQWDULV�D�FRPSDUDU�WHQHQ�DEXQGjQFLHV�WRWDOV�
GLIHUHQWV��(V�SRW�DUULEDU�D�GRQDU�HO�FDV�HQ�TXH�GRV�LQYHQWDULV�VHQVH�FDS�HVSqFLH�HQ�FRP~�L�YDORUV�
G¶DEXQGjQFLD� WRWDO� EDL[RV� DSDUHJXLQ� FRP� D� PpV� VLPLODUV� TXH� GRV� LQYHQWDULV� TXH� WHQHQ� HOV�
PDWHL[RV� Wj[RQV� SHUz� DPE� DEXQGjQFLHV� PROW� GLIHUHQWV�� $L[t�� HQ� JHQHUDO�� pV� GLItFLO� GLVWLQJLU� L�
SRQGHUDU�OD�GLVVLPLODULWDW�HVWj�EDVDGD�HQ�OD�GLIHUHQW�FRPSRVLFLy�HVSHFtILFD�YHUV�OD�EDVDGD�HQ�XQD�
DEXQGjQFLD�GLIHUHQW�GHOV�Wj[RQV�R�O¶LQYHQWDUL��
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��������7UHV�FRHILFLHQWV�GH�VLPLODULWDW�ELQDULV��60&��-DFFDUG�L�6¡UHQVHQ�
6L� KRP� YRO� FRPSDUDU� GRV� LQYHQWDULV�� �� L� ��� HQ� EDVH� DOV� Wj[RQV� TXH� SUHVHQWHQ� SRGHP�

FRQVWUXLU�XQD�VLPSOH�WDXOD��[���RQ���
� 3UHV�� �� $EV�� ��

3UHV�� ��� D� E�
$EV�� ��� F� G�

µD¶�pV�HO�QRPEUH�G¶HVSqFLHV�SUHVHQWV�D� ��L� ���DOKRUD��
µE¶�pV�HO�QRPEUH�G¶HVSqFLHV�SUHVHQWV�D� ��L�DEVHQWV�D� ���
µF¶�pV�HO�QRPEUH�G¶HVSqFLHV�SUHVHQWV�D� ��L�DEVHQWV�D� ���
µG¶�pV�HO�QRPEUH�G¶HVSqFLHV�DEVHQWV�D� ��L� ��DOKRUD��
$�SDUWLU�G¶HVWDEOLU�DTXHVWV�HOHPHQWV�EjVLFV�GH�VLPLODULWDW�ELQjULD��XQ�tQGH[�VLPqWULF�VHQ]LOO�pV�

HO�VLPSOH�PDWFKLQJ�FRHIILFLHQW��60&���

GFED
GDV60& +++

+
=��� �� [[ ��

6L� WUDFWHP� DPE� FRPXQLWDWV� G¶HVSqFLHV�� WHQLP� GXHV� DOWHUQDWLYHV� DVLPqWULTXHV� IRUoD� FRPXQHV��
O¶tQGH[�GH�-DFFDUG���������������

FED
DV-$& ++

=��� �� [[ ���
R�Ep�HO�GH�6¡UHQVHQ���������

������
���� �� FED

D
FED

DV625 ++
=

++
=[[ ��

/D�UHODFLy�HQWUH�-DFFDUG�L�6¡UHQVHQ�pV�PRQRWzQLFD��VyQ�FRPSOHWDPHQW�HTXLYDOHQWV�SHO�TXH�ID�D�
O¶RUGUH�GH�OHV�VLPLODULWDWV��1R�REVWDQW��6¡UHQVHQ�GyQD�XQ�SHV�GREOH�D�OHV�FRLQFLGqQFLHV���

(PXODQW� O¶HVWXGL� GH� +DMGX� ������� KHP� GLVVHQ\DU� GXHV� VHQ]LOOHV� VHULHV� GH� FRPSDUDFLy�
�2&&$6��GH�SUHVqQFLD�DEVqQFLD�SHU�D�SRVDU�GH�UHOOHX�OHV�GLIHUqQFLHV�HQWUH�DTXHVWV�GRV�tQGH[V�
GH� VLPLODULWDW� TXDOLWDWLXV�� $� OD� SULPHUD��2&&$6�3$��� � HOV� GLIHUHQWV� HOHPHQWV� GH� OD� VqULH� YDQ�
SHUGHQW�FRQVHFXWLYDPHQW�HOHPHQWV��$�OD�VHJRQD�VqULH��2&&$6�3$���KL�KD�XQD�VXEVWLWXFLy�G¶XQHV�
HVSqFLHV� SHU� XQHV� DOWUHV�� � $� OD� ILJXUD� ������ KRP� FRPSURYD� TXH�� D� 2&&$6�3$��� O¶tQGH[� GH�
-DFFDUG�HV�FRPSRUWD�OLQHDOPHQW�SHUz�O¶tQGH[�GH�
6¡UHQVHQ�QR��(Q�FDQYL��D�2&&$6�3$���O¶tQGH[�
DPE� XQD� UHVSRVWD� PpV� OLQHDO� pV� HO� GH�
6¡UHQVHQ�� 3HU� WDQW�� -DFFDUG� pV� XQ� tQGH[�
DGHTXDW� TXDQ� HV� FRPSDUHQ� DVLPqWULFDPHQW�
GXHV� PRVWUHV� HQ� OD� TXH� XQD� pV� FRPSOHUWD� L�
O¶DOWUH� HV� SUHVHQWD� FRP� XQD� VXEPRVWUD� GH� OHV�
HVSqFLHV� GH� OD� SULPHUD�� (Q� FDQYL�� O¶tQGH[� GH�
6¡UHQVHQ� Wp� XQ� FRPSRUWDPHQW� QXPqULF� TXH�
DIDYRUHL[� XQD� FRPSDUDFLy� VLPqWULFD� GHOV�
LQYHQWDULV� DPE� XQ� QRPEUH� WRWDO� GH� Wj[RQV�
VHPEODQW��
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625�2&&$6B3$��
-$&�2&&$6B3$��
625�2&&$6B3$��
-$&�2&&$6B3$��

�)LJXUD� ������� 2&&$6�3$�� L� 2&&$6�3$��� 5HVSRVWD�
GHOV�tQGH[V�GH�-DFFDUG�L�6¡UHQVHQ��
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��������*HQHUDOLW]DFLRQV�GH�O¶tQGH[�GH�-DFFDUG�DO�FDV�TXDQWLWDWLX�
$OJXQV� FRHILFLHQWV� GH� VLPLODULWDW� TXDQWLWDWLXV� GRQHQ� PROW� SHV� D� OD� RFXUUqQFLD� PtQLPD�

G¶HVSqFLHV�� eV� HO� FDV� GHOV� tQGH[V� GH� *OHDVRQ� ������� L� (OOHQEHUJ� �������� TXH� VyQ� GXHV�
JHQHUDOLW]DFLRQV�GH�O¶tQGH[�GH�-DFFDUG�DO�FDV�TXDQWLWDWLX���

0F0E0D
0DV*OHDVRQ ++
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RQ�0D� pV� OD� VXPD� GH� YDORUV� QR� QXOV� HQ� DPEGyV� LQYHQWDULV��0E� pV� OD� VXPD�GH� YDORUV� QR� QXOV�
QRPpV�D� ��L�0F�OD�VXPD�GH�YDORUV�QR�QXOV�QRPpV�D� ���*RRGDOO��������PRVWUD�TXH�OD�VLPLODULWDW�
HQWUH� LQYHQWDULV�PHVXUDGD�SHU� DTXHVWV� tQGH[V� pV� LQFUHPHQWDGD� VXEVWDQFLDOPHQW� HQ� DIHJLU� XQD�
HVSqFLH�DPE�RFXUUqQFLD�EDL[D��8Q�DOWUH� LQFRQYHQLHQW� HV�SUHVHQWD�TXDQ� WRWHV� OHV�HVSqFLHV�VyQ�
FRPXQHV�� FDV�HQ�TXH�HOV� tQGH[V�GH�(OOHQEHUJ� L�*OHDVRQ�HV�FRPSRUWHQ�FRP�VL� IRVVLQ�PHVXUHV�
TXDOLWDWLYHV�GRQDQW�XQD�VLPLODULWDW�Pj[LPD�LQGHSHQGHQWPHQW�GHOV�YDORUV�G¶DEXQGjQFLD���

/¶tQGH[�GH�6SDW]�pV�XQD�PRGLILFDFLy�GHO�GH�*OHDVRQ�TXH� LQWHQWD�FRUUHJLU�HOV�GHIHFWHV�TXH�
KHP�HVPHQWDW���
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7DQPDWHL[��&DPSEHOO��������GHVDFRQVHOOD�O¶~V�GH�TXDOVHYRO�GHOV�WUHV�tQGH[V�SHU�D�OD�FODVVLILFDFLy�
G¶LQYHQWDULV���

/D�UDy�GH�VLPLODULWDW�R�VLPLODULW\�UDWLR��:LVKDUW�������pV�XQD�DOWUD�JHQHUDOLW]DFLy�GH�O¶tQGH[�GH�
-DFFDUG�DO�FDV�TXDQWLWDWLX��$TXHVW�tQGH[�QR�SDWHL[�HOV�GHIHFWHV�GH�OHV�DQWHULRUV�PHVXUHV��
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6LPLODULW\�UDWLR�IRX�UHFRPDQDGD�HQ�HOV�HVWXGLV�GH�FRPSDUDFLy�GH�PHVXUHV�GH�SUR[LPLWDW�UHDOLW]DWV�
SHU�&DPSEHOO��������L�+DMGX���������$XWRUV�TXH�KDQ�XWLOLW]DW�DTXHVWD�PHVXUD�VyQ��SHU�H[HPSOH��
-HQVpQ���������-DQVVHQ���������YDQ�GHU�0DDUHO�HW�DO�� �������R�+DNHV���������eV� LQWHUHVVDQW� OD�
SURSRVWD�TXH�IDQ�-DQVVHQ��������L�YDQ�GHU�0DDUHO�HW�DO���������G¶XWLOLW]DU�OD�UDy�GH�VLPLODULWDW�FRP�
D�PHVXUD�GH�FRPSDUDFLy�GH�OD�VLPLODULWDW�HQWUH�XQ�LQYHQWDUL�L�XQ�JUXS�G¶LQYHQWDULV��UHSUHVHQWDW�SHO�
YHFWRU�]��
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8QD� UDy� SHU� D� VXPDU� OHV� GLIHUqQFLHV� HQ� YDORU� DEVROXW� L� QR� HOHYDQW�OHV� DO� TXDGUDW�� FRP� HQ� OD�
GLVWjQFLD� (XFOLGLDQD�� pV� TXH�� HQ� HO� VHJRQ� FDV�� OHV� GLIHUqQFLHV� HQWUH� DEXQGjQFLHV� JUDQV�
LQFUHPHQWHQ�PROW�PpV�TXH�OHV�GLIHUHQFLHV�HQWUH�YDORUV�SHWLWV���

(Q� O¶jPELW� GH� O¶DQjOLVL� GH� SUR[LPLWDWV� PqWULFD� �PHWULF� VFDOLQJ��� &XDGUDV� 	� )RUWLDQD� �������
SURSRVHQ�XWLOLW]DU�XQD�PRGLILFDFLy�GH�OD�GLVWjQFLD�GH�0DQKDWWDQ�TXH�SUHVHQWD�OD�SURSLHWDW�GH�VHU�
HXFOLGLDQD��&XDGUDV�	�)RUWLDQD�O¶DQRPHQHQ�GLVWjQFLD�YDORU�DEVROXW��
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VyQ�PHVXUHV�VLPqWULTXHV��8QD�PDQHUD�GH�IHU�OD�PqWULFD�GH�0DQKDWWDQ�PpV�DGLHQW�D�O¶DQjOLVL�GH�
GDGHV�GH�FRPSRVLFLy�HVSHFtILFD�pV�GLYLGLQW�HOV�YDORUV�SHU�O¶DEXQGjQFLD�WRWDO�GH�O¶LQYHQWDUL��YHJHX�
OD�WUDQVIRUPDFLy�GHO�SHUILO�G¶HVSqFLHV��D�O¶DSDUWDW�����������$PE�DTXHVWD�WUDQVIRUPDFLy�KRP�REWp�OD�
PqWULFD� GH� 0DQKDWWDQ� ³UHODWLYLW]DGD´� �)DLWK� HW� DO�� ������� HTXLYDOHQW� DO� GREOH� GH� O¶tQGH[�
G¶DVVRFLDFLy�GH�:KLWWDNHU��������LQ��/HJHQGUH�	�/HJHQGUH��������

∑
= ++

−=⋅=
3

M

MM
:KLWWDNHU0DQ5HO [

[
[
[GG

� �
�

�
�

���� ������� [[[[ ��RQ� ∑
=

+ =
3

M
LML [[

�
���

8QD�PHVXUD�GH�GLVVLPLODULWDW�UHODFLRQDGD�pV�OD�GLVWjQFLD�GH�%UD\�&XUWLV���������

++

=

=

=

+

−
=

+

−
=

∑

∑

∑

��
�

��

�
��

�
��

�� ��
��� [[

[[

[[

[[
G

3

M
MM

3

M
MM

3

M
MM

%& [[ ���

/D� GLVWjQFLD� GH� %UD\�&XUWLV� YD� VHU� GHVFULWD� LQLFLDOPHQW� SHU� 2GXP� �������� TXL� OD� YD� DQRPHQDU�
GLIHUqQFLD�GH�SHUFHQWDWJH��eV�HO�FRPSOHPHQW�GHO�FRHILFLHQW�GH�VLPLODULWDW�DWULEXwW�D�6WHLQKDXV�SHU�
0RW\ND����������

++

=

+

⋅
−=−=

∑
��

�
��

����

��PLQ��
�������� [[

[[
VG

3

M
MM

6WHLQKDXV%& [[[[ �

+RP�DQRPHQD�VRYLQW�µFRHILFLHQW�GH�&]HNDQRZVNL¶�D�OD�VLPLODULWDW�GH�6WHLQKDXV��HUUzQLDPHQW�
VHJRQV�/HJHQGUH�	�/HJHQGUH��������(O�FRHILFLHQW�GH�VLPLODULWDW�GH�6WHLQKDXV�&]HNDQRZVNL�pV��D�
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OD� YHJDGD�� XQD� JHQHUDOLW]DFLy� DO� FDV� TXDQWLWDWLX� GH� O¶tQGH[� GH� 6¡UHQVHQ�� 8Q� FRHILFLHQW� GH�
VLPLODULWDW�PROW�UHODFLRQDW�pV�HO�FRHILFLHQW�GH�.XOF]\QVNL���������
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/D� GLVWjQFLD� GH� %UD\�&XUWLV� L� HO� FRPSOHPHQW� GH� O¶tQGH[� GH� VLPLODULWDW� GH� .XOF]\QVNL� VyQ�
PHVXUHV� GH� GLVVLPLODULWDW� VHPL�PqWULTXHV� DFRWDGHV� HQ� O¶LQWHUYDO� >���@�� (Q� HO� FDV� GH�%UD\�&XUWLV�
QRUPDOPHQW� HVGHYp�PqWULFD� L� HXFOLGLDQD� HQ� SUHQGUH� O¶DUUHO� TXDGUDGD� �HO�PDWHL[� V¶DSOLFD� DO� FDV�
TXDOLWDWLX�GH�O¶tQGH[�GH�6¡UHQVHQ��YHXUH�*RZHU�	�/HJHQGUH������R�/HJHQGUH�	�/HJHQGUH��������
'¶DOWUD�EDQGD��OD�PHWULFLWDW�GH�%UD\�&XUWLV�L�HO�FRPSOHPHQW�GH�O¶tQGH[�GH�.XOF]\QVNL�HV�SRW�REWHQLU�
WDPEp�VL�HOV�LQYHQWDULV�WHQHQ�OD�PDWHL[D�DEXQGjQFLD�WRWDO��eV�LPSRUWDQW�UHPDUFDU��HQ�DTXHVW�FDV��
OD�HTXLYDOqQFLD�HQWUH�OHV�TXDWUH�PHVXUHV�SUHVHQWDGHV��eV�IjFLO�SURYDU�TXH�VL� ++ = �� [[ ��OODYRUV��
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0DQKDWWDQ��/D�PpV�FRQHJXGD�pV�OD�PqWULFD�GH�&DQEHUUD��
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$SOLFDGD�D�GDGHV�GH�FRPSRVLFLy�HVSHFtILFD��DTXHVWD�PqWULFD�QHFHVVLWD�H[FORXUH�HOV�GREOHV�]HURV�
SHU� HYLWDU� OD� LQGHWHUPLQDFLy� HQ� HO� GHQRPLQDGRU��'¶DOWUD� EDQGD�� OD�PqWULFD� GH�&DQEHUUD� pV� XQD�
PHVXUD� GH� GLVVLPLODULWDW� VLPqWULFD�� 3HU� WDO� GH� WRUQDU�OD� XQD� PHVXUD� DVLPqWULFD� HV� UHFRPDQD�
HPSUDU�OD�IRUPD�G¶$GNLQV��/DQFH�	�:LOODPV��������

∑
=

− +

−
⋅

−
=

3

M MM

MM
$G&DQE [[

[[
=3G

� ��
��

��
�� ����

���� [[ �

�RQ�=���pV�HO�QRPEUH�GH�GREOHV�DEVqQFLHV��/D� IRUPD�G¶$GNLQV�GH� OD�PqWULFD�GH�&DQEHUUD�pV� OD�
GLVWjQFLD� FRPSOHPHQWjULD� G¶XQD� DOWUD� JHQHUDOLW]DFLy� GH� O¶tQGH[� GH� -DFFDUG� DO� FDV� TXDQWLWDWLX��
(IHFWLYDPHQW��VL�;�pV�XQD�PDWULX�GH�YDORUV�ELQDULV����R�����
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/D�PqWULFD�GH�&DQEHUUD�L�OD�GLVWjQFLD�GH�%UD\�&XUWLV�VyQ�HTXLYDOHQWV�HQ�HO�FDV�XQLYDULDQW��/D�
WDXOD�������H[HPSOLILFD�HO� FRPSRUWDPHQW�GH� OHV�GXHV�PHVXUHV�GH�GLVVLPLODULWDW�HQ�HO� FDV�G¶XQD�
VROD� YDULDEOH�� 6L� OD� GLIHUqQFLD� HQWUH� DEXQGjQFLHV� DXJPHQWD�� SHUz� pV�PDQWp� OD� SURSRUFLy� HQWUH�
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DTXHVWD� L� OD� VXPD� GH� YDORUV�� OD� GLVVLPLODULWDW� HV� PDQWp� FRQVWDQW�� 3HU� H[HPSOH�� VL� GREOHP� HOV�
YDORUV� GREOHP� OD� GLIHUqQFLD� VREUH� XQD� DEXQGjQFLD� WRWDO� GREOH�� L� REWHQLP� FRP� D� UHVXOWDW� XQD�
GLVWjQFLD� LJXDO� �FDV� %��� 6yQ�� SHU� WDQW�� PHVXUHV� LQYDULDQWV� D� FDQYLV� G¶HVFDOD�� (Q� FDQYL�� VL�
DXJPHQWHP�OHV�DEXQGjQFLHV�SHUz�QR�OD�GLIHUqQFLD��FDV�&��OD�GLVWjQFLD�HV�UHGXHL[��4XDQ�O¶HVSqFLH�
QRPpV� H[LVWHL[� HQ� XQ� GHOV� LQYHQWDULV� OD� GLVWjQFLD� pV� VHPSUH� ��� LQGHSHQGHQWPHQW� GHO� YDORU�
G¶DEXQGjQFLD��FDV�'���/D�WDXOD�������HQV�LQGLFD�WDPEp�TXH�HOV�YDORUV�GH�GLVWjQFLD�REWLQJXWV�VREUH�
GDGHV� TXDQWLWDWLYHV� UHVSHFWH� GDGHV� TXDOLWDWLYHV� VHUDQ� VHPSUH� LJXDOV� R� PHQRUV�� MD� TXH� OD�
GLIHUqQFLD� HQWUH� O¶DEVqQFLD� L� OD� SUHVqQFLD� VHPSUH� pV� �� PHQWUH� TXH� OD� FRPSDUDFLy� HQWUH� GXHV�
DEXQGjQFLHV�QR�QXOÂOHV��!����UHVXOWD�HQ�XQD�GLIHUqQFLD�PHQRU���

&DV� VS���� VS���� GLI�� VXPD� %&�R�
&QE�

$� ���� ���� �� �� �����
%� �� �� �� �� �����
&� ���� ���� �� ��� ����
'� �� D� D� D� ��
(� D� D� �� �D� ��

�7DXOD� ������� ([HPSOHV� XQLYDULDQWV� SHU� D� OHV�
GLVVLPLODULWDWV�GH�%UD\�&XUWLV�L�&DQEHUUD��

�
/D�GLIHUqQFLD�HQWUH�OD�PqWULFD�GH�&DQEHUUD�L�OD�GLVWjQFLD�GH�%UD\�&XUWLV�UDX�HQ�TXH�OD�SULPHUD�

pV�VHQ]LOODPHQW�OD�VXPD�GH�FDVRV�XQLYDULDQWV��PHQWUH�TXH�HQ�OD�VHJRQD�OD�QRUPDOLW]DFLy�SHU�D�XQ�
Wj[RQ�FRQFUHW�HV�YHX�DIHFWDGD�SHU� OD�DEXQGjQFLD�GHOV�DOWUHV�Wj[RQV��SHO�TXH�OD�PHVXUD�pV�PpV�
FRPSOH[D�� $TXHVW� pV� HO� FDV� WDPEp� GH� OD� PqWULFD� GH� 0DQKDWWDQ� UHODWLYLW]DGD� L� GH� O¶tQGH[� GH�
.XOF]\QVNL���

8Q� SUREOHPD� GH� OD� PqWULFD� GH� &DQEHUUD� pV� TXH�� HQ� OHV� FRPSDUDFLRQV� HQWUH� O¶DEVqQFLD� L�
TXDOVHYRO�DOWUH�YDORU�OD�GLIHUqQFLD�pV�VHPSUH�Pj[LPD��LQGHSHQGHQWPHQW�GH�VL�O¶DOWUH�YDORU�pV�SHWLW�
R� JUDQ� �&DPSEHOO� ������� 3HU� D� SRVDU�KL� UHPHL�� 1RHVW� 	� YDQ� GHU�0DDUHO� ������� SURSRVHQ� XQD�
QRYD�PHVXUD��OD�GLVVLPLODULWDW�G¶8SSVDOD��8SSVDOD�'LVVLPLODULW\��8'���
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RQ� [PD[� L� [PLQ� VyQ� HOV� YDORUV� Pj[LP� L� PtQLP� GH� OD� PDWULX�;� �S�H�� �� L� �� DPE� OD� WUDQVIRUPDFLy�
FRPELQDGD��� /D� GLVVLPLODULWDW� G¶8SSVDOD� V¶REWp� FRP� D� PLWMDQD� DULWPqWLFD� GH� OD� PqWULFD� GH�
&DQEHUUD� �HQ� OD� IRUPD�G¶$GNLQV�� L� OD�PqWULFD�GH�*RZHU� ��������$TXHVWD�GDUUHUD�HV�EDVD�HQ� OD�
GLYLVLy�HQWUH�OD�GLIHUqQFLD�HQ�YDORU�DEVROXW�L�UDQJ�GH�OD�YDULDEOH��
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&DStWRO������7UDQVIRUPDFLRQV��PHVXUHV�GH�SUR[LPLWDW�L�FODVVLILFDFLy�
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��������'LVWjQFLHV�HXFOLGLDQHV�REWLQJXGHV�SHU�WUDQVIRUPDFLy�GH�OHV�GDGHV�
(Q�DTXHVW�DSDUWDW�SUHVHQWHP�XQD�VqULH�GH�GLVWjQFLHV�TXH�SRGHQ�pVVHU�REWLQJXGHV�PLWMDQoDQW�

XQD�WUDQVIRUPDFLy�GH�OHV�GDGHV�SUqYLD�DO�FjOFXO�GH�OD�GLVWjQFLD�(XFOLGLDQD��7RWHV�HOOHV�DGPHWHQ�
XQD� UHSUHVHQWDFLy� FRPSOHUWD� HQ� XQ� HVSDL� HXFOLGLj�� L� VyQ�� SHU� WDQW�� PHVXUHV� GH� GLVVLPLODULWDW�
PqWULTXHV� L� HXFOLGLDQHV�� $TXHVWHV� GLVWjQFLHV� KDQ� HVWDW� UHYLVDGHV� UHFHQWPHQW� D� /HJHQGUH� 	�
*DOODJKHU��������SHU�DO�VHX�~V�HQ�PqWRGHV�G¶RUGHQDFLy�EDVDWV�HQ�OD�QRUPD�(XFOLGLDQD��O¶DQjOLVL�
GH�FRPSRQHQWV�SULQFLSDOV� L� O¶DQjOLVL�GH� OHV� UHGXQGjQFLHV���&RPHQWHP�D�FRQWLQXDFLy�DOJXQHV�GH�
OHV�WUDQVIRUPDFLRQV��GLVWjQFLHV��O¶HIHFWH�TXH�WHQHQ�VREUH�OHV�GDGHV�L�OHV�UHODFLRQV�HQWUH�HOOHV��

'LVWjQFLD�GH�OD�FRUGD�

6L�HOV�QRVWUHV�PqWRGHV�G¶DQjOLVL�QR�SRGHQ�HYLWDU�O¶~V�GH�OD�QRUPD�(XFOLGLDQD��SRGHP�HOLPLQDU�
IjFLOPHQW� O¶HIHFWH�GH� OHV�GREOHV�DEVqQFLHV�DPE�XQD�VLPSOH�HVWDQGDUGLW]DFLy�SHU� OD� ORQJLWXG�GHO�
YHFWRU�ILOD��

7UDQVIRUPDFLy�GH�OD�FRUGD���
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3DMDUyQ� ������ 2ODQR� HW� DO�� ����E��� /D� GLVWjQFLD� REWLQJXGD�� DPE� OD� WUDQVIRUPDFLy� DQWHULRU��
UHVSHFWH�OHV�GDGHV�RULJLQDOV�pV�OD�GLVWjQFLD�GH�OD�FRUGD��2UOyFL��������
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/D�GLVWjQFLD�GH�OD�FRUGD�HQWUH�GRV�REMHFWHV�pV�HTXLYDOHQW�D�OD�ORQJLWXG�GH�OD�FRUGD�XQLQW�GRV�

SXQWV� HQ� XQ� VHJPHQW� G¶XQD� KLSHU�HVIHUD� GH� UDGL� ��� /D� GLVWjQFLD� Pj[LPD� HQWUH� GRV� LQYHQWDULV�
VHQVH�HVSqFLHV�HQ�FRP~�pV�O¶DUUHO�GH���§��������/D�VHJRQD�H[SUHVVLy�GH�OD�GLVWjQFLD�GH�OD�FRUGD�
HQV�UHYHOD�TXH�DTXHVWD�GLVWjQFLD�HVWj�UHODFLRQDGD�DPE�HO�FRVLQXV�GH�O¶DQJOH�HQWUH�HOV�YHFWRUV�GH�
GDGHV��QRUPDOLW]DWV�R�QR���

( )θFRV����� �� −=[[FKRUGG �

/D�GLVWjQFLD�GH� OD�FRUGD�Wp�XQ�FRPSRUWDPHQW�VHPEODQW�DO�FRPSOHPHQWDUL�GH�VLPLODULW\�UDWLR��
$TXHVWD�UHODFLy�pV�PpV�FODUD�VL�FRPSDUHP�OD�VHJRQD�PDQHUD�G¶H[SUHVVDU�OD�GLVWjQFLD�GH�OD�FRUGD�
DPE�O¶HTXDFLy�GH�OD�PHVXUD�GH�VLPLODULWDW��
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3HUILO�G¶HVSqFLHV��

/D�GLVWjQFLD�SHUILO�G¶HVSqFLHV�QR�pV�XQD�PHVXUD�GH�SUR[LPLWDW�PDVVD�FRQHJXGD�QL�XWLOLW]DGD��
1R�REVWDQW��HQV�pV�~WLO�FRPHQWDU�OD�DTXt�SHU�OD�VLPSOLFLWDW�GH�OD�WUDQVIRUPDFLy�DVVRFLDGD��

7UDQVIRUPDFLy�SHUILO�G¶HVSqFLHV��
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/D� WUDQVIRUPDFLy� SHUILO� G¶HVSqFLHV� FRQYHUWHL[� HOV� YDORUV� G¶DEXQGjQFLD� GHOV� Wj[RQV� HQ�
SURSRUFLRQV� GH� OD� DEXQGjQFLD� WRWDO� GH� O¶LQYHQWDUL�� /D� GLYLVLy� GHOV� YDORUV� SHU� OD� VXPD�
G¶DEXQGjQFLHV�GH�OD�ILOD�ID�TXH�WRWHV�OHV�ILOHV�WLQJXLQ�XQD�DEXQGjQFLD�WRWDO�LJXDO�D����(OV�LQYHQWDULV�
DPE� SRTXHV� HVSqFLHV� VH¶Q� YHXHQ� EHQHILFLDWV�� $� PpV�� OHV� HVSqFLHV� DPE� XQD� FREHUWXUD�
DEXQGjQFLD� DOWD� HVWDUDQ� SRQGHUDGHV� HQ� H[FpV� HQ� DTXHVWV� LQYHQWDULV�� 3HU� DTXHVW� PRWLX�� OD�
GLVWjQFLD�SHUILO�G¶HVSqFLHV�IRX�FRQVLGHUDGD�QR�GHVLWMDEOH�SHU�YDQ�GHU�0DDUHO���������$�GLIHUqQFLD�
GH� OD� GLVWjQFLD� SHUILO� G¶HVSqFLHV�� D� OD� GLVWjQFLD� GH� OD� FRUGD� OD� GLYLVLy� HV� ID� SHU� OD� ORQJLWXG� GHO�
YHFWRU�� L� HOV� LQYHQWDULV� HQFDUD� FRQVHUYHQ� GLIHUqQFLHV� G¶DEXQGjQFLD� WRWDO� GHVSUpV� GH� OD�
WUDQVIRUPDFLy���

eV� LPSRUWDQW�GHVWDFDU�TXH��PHQWUH�TXH�SHU�XQD�QRUPD�/�� OD� WUDQVIRUPDFLy�TXH� ID�TXH�HOV�
YHFWRUV� WLQJXLQ�QRUPD���pV�HO�SHUILO�G¶HVSqFLHV��SHU�D� OD�QRUPD�/�� OD� WUDQVIRUPDFLy�TXH�JHQHUD�
YHFWRUV�GH�QRUPD���pV�OD�WUDQVIRUPDFLy�GH�OD�FRUGD��

'LVWjQFLD�GH�+HOOLQJHU�
/D�WUDQVIRUPDFLy�GH�+HOOLQJHU��5DR�������pV�O¶DUUHO�TXDGUDGD�GH�OD�SURSRUFLy�GH�O¶HVSqFLH�HQ�

HO�FRQMXQW�GH�YDORUV���

7UDQVIRUPDFLy�+HOOLQJHU�����
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$�GLIHUqQFLD�GH�OD�WUDQVIRUPDFLy�SHUILO�G¶HVSqFLHV��OD�SUHVqQFLD�GH�O¶DUUHO�TXDGUDGD�ID�TXH�OHV�
SURSRUFLRQV�PpV�JUDQV�DXJPHQWLQ�PHQ\V�TXH�OHV�SHWLWHV��SHO�TXH�OHV�GLIHUqQFLHV�HQWUH�HVSqFLHV�
DEXQGDQWV�L�HVSqFLHV�UDUHV�HV�ID�PpV�FXUWD��$TXHVWD�WUDQVIRUPDFLy�pV�PpV�GHVLWMDEOH�TXH�OD�GHOV�
SHUILOV�G¶HVSqFLHV��/D�GLVWjQFLD�GH�+HOOLQJHU�pV�XQD�GH�OHV�TXH�HV�UHFRPDQD�SHU�D�RUGHQDFLRQV�GH�
GDGHV�G¶DEXQGjQFLHV�GH�HVSqFLHV��5DR���������
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1RWHX� TXH� VL� KRP� HOHYD� DO� TXDGUDW� HOV� HOHPHQWV� G¶;� DEDQV� G¶DSOLFDU� OD� WUDQVIRUPDFLy� GH�
+HOOLQJHU��
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OD�WUDQVIRUPDFLy�UHVXOWDQW�pV�HTXLYDOHQW�D�OD�HVWDQGDULW]DFLy�SHO�YHFWRU�ILOD�L��SHU�WDQW��HTXLYDOHQW�D�
OD� WUDQVIRUPDFLy�GH�FRUGD��'LW�G¶DOWUD�PDQHUD��KRP�SRW�DILUPDU�TXH� OD�GLVWjQFLD�GH�+HOOLQJHU�pV�
HTXLYDOHQW�D�OD�GLVWjQFLD�GH�OD�FRUGD�DSOLFDGD�VREUH�O¶DUUHO�TXDGUDGD�GHOV�YDORUV�RULJLQDOV��
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'RQDW� TXH� HQ� O¶DQjOLVL� GH� GDGHV� GH� FRPSRVLFLy� HVSHFtILFD� KRP� VRYLQW� KD� GH� HVFROOLU� OD�
WUDQVIRUPDFLy�HVFDODU�OHV�GDGHV�TXH�SURSRUFLRQL�XQD�UHODFLy�HQWUH�HVSqFLHV�DEXQGDQWV�L�HVSqFLHV�
SRF� DEXQGDQWV� DGHTXDGD�� OHV� GLVWjQFLHV� GH� OD� FRUGD� L� +HOOLQJHU� HV� PRVWUHQ� HTXLYDOHQWV� VRWD�
DTXHVW� SXQW� GH� YLVWD�� $TXHVWD� UHODFLy� SDVVj� GHVDSDUFHEXGD�� DSDUHQWPHQW�� HQ� O¶HVWXGL� GH�
/HJHQGUH�	�*DOODJKHU���������

�
'LVWjQFLD�F��

/D�WUDQVIRUPDFLy�TXH�GyQD�OORF�D� OD�GLVWDQFLD�χ��pV� OD�PpV�FRPSOH[D�GH� OHV�TXH�WUDFWHP�MD�
TXH�LPSOLFD�XQD�WUDQVIRUPDFLy�GREOH��SHU�ILOHV�L�SHU�FROXPQHV��
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/D�GLVWjQFLD�χ��pV�LPSRUWDQW�HQ�HFRORJLD�QXPqULFD�SHU�TXH�pV�OD�GLVVLPLODULWDW�SUHVHUYDGD�HQ�
O¶DQjOLVL�IDFWRULDO�GH�FRUUHVSRQGqQFLHV��FRUUHVSRQGHQFH�DQDO\VLV���1R�REVWDQW��OHV�HVSqFLHV�UDUHV�L�
HOV� LQYHQWDULV� DPE� SRTXHV� HVSqFLHV� HV� YHXHQ� VREUHYDORUDWV�� -D� YDP� YHXUH� DO� FDS�� ���� TXH� HO�
QRPEUH�GH�Wj[RQV�UDUV�GHSqQ�HQ�JUDQ�PHVXUD�GHO�PRVWUDWJH��3HU�WDQW��OD�QRVWUD�RSLQLy�pV�TXH�χ��

QR�UHVXOWD�XQD�ERQD�PHVXUD�GH�SUR[LPLWDW�SHU�D�XQ�FOXVWHULQJ�DPE�EDVHV�JHRPqWULTXHV��)DLWK�HW�
DO���������HQ�XQ�HVWXGL�FRPSDUDWLX�FRQFORJXHUHQ�TXH�DTXHVWD�pV�XQD�GH�OHV�SLWMRUV�GLVWjQFLHV�SHU�
D�GDGHV�GH�FRPSRVLFLy�GH�FRPXQLWDWV��/HJHQGUH�	�*DOODJKHU��������SURSRVHQ�OD�GLVWjQFLD�GH�OD�
FRUGD�R�OD�GLVWjQFLD�GH�+HOOLQJHU�FRP�D�DOWHUQDWLYHV�D�χ��HQ�HO�FRQWH[W�GH�OD�RUGHQDFLy�L�UHJUHVVLy�
EDVDGD�HQ�GLVWjQFLHV��/HJHQGUH�	�$QGHUVRQ��������
�
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��������(VWXGLV�GH�FRPSDUDFLy�GH�WUDQVIRUPDFLRQV�PHVXUHV�GH�SUR[LPLWDW�
(OV� HVWXGLV� TXH� KDQ� WUDFWDW� GH� GLIHUHQFLDU� WHzULFDPHQW� R� SUjFWLFD� OHV� WUDQVIRUPDFLRQV� GH�

GDGHV� L� PHVXUHV� GH� SUR[LPLWDW� DSOLFDGHV� D� O¶DQjOLVL� PXOWLYDULDQW� VyQ� IRUoD� QRPEURVRV�� $�
FRQWLQXDFLy�HQ�FLWHP�DTXHOOV�WUHEDOOV�TXH�KHP�FRQVXOWDW�L�FRQVLGHUHP�PpV�UHOOHYDQWV��

&DPSEHOO��������HVWXGLj�GLYHUVRV�FRHILFLHQWV�GH�SUR[LPLWDW��WDQW�SHU�OHV�VHYHV�SURSLHWDWV�FRP�
HQ�DSOLFDFLy�SHU�D�PqWRGHV�GH�FODVVLILFDFLy��(O�PqWRGH�GH�FRPSDUDFLy�TXH�HPSUj�IRX�D�WUDYpV�GH�
HVWDEOLU� GRV� VHQ]LOOV� FDVRV� GH� FRPSDUDFLy� IRUPDWV� FDGDVF~� SHU� GRV� LQYHQWDULV� DPE� SRTXHV�
HVSqFLHV��RQ�HQ�HO� VHJRQ�FDV�PRGLILFDYD�DOJXQ�DVSHFWH�GHO�SULPHU��0LWMDQoDQW�DTXHVW�PqWRGH��
&DPSEHOO�FRQFORJXp�TXH�OD�GLVWjQFLD�HXFOLGLDQD�L�HOV�tQGH[V�GH�VLPLODULWDW�GH�*OHDVRQ��(OOHQEHUJ�L�
6SDW]�WHQLHQ�SURSLHWDWV�SRF�GHVLWMDEOHV��'¶DOWUD�EDQGD��&DPSEHOO�WHVWj�VLV�PHVXUHV�G¶LQWHUqV�SHU�D�
OD�FODVVLILFDFLy��FRPSDUDQW�HO�GHQGURJUDPD�GH�83*0$�DPE�OD�FODVVLILFDFLy�WUDGLFLRQDO��(QWUH�OHV�
VLV� PHVXUHV� HVWXGLDGHV�� &DPSEHOO� HQ� UHFRPDQj� HO� TXH� HOO� DQRPHQj� ³tQGH[� GH� &]HNDQRZVNL�
UHODWLYLW]DW´��TXH�HQ�OD�QRVWUD�QRWDFLy�HTXLYDO�D�OD�PqWULFD�GH�0DQKDWWDQ�UHODWLYLW]DGD�R�O¶tQGH[�GH�
:KLWWDNHU��/D�GLVWjQFLD�GH�&DQEHUUD�IRX�GHVDFRQVHOODGD�SHU�&DPSEHOO�SHUTXq�O¶HVWDQGDUGLW]DFLy�
HQ� OD�FRPSDUDFLy�GH�FDGD� Wj[RQ�SURYRFD�TXH� OHV�HVSqFLHV�DPE�EDL[D�FREHUWXUD� WLQJXLQ�XQ�SHV�
H[FHVVLX��

+DMGX� ������� UHDOLW]j� XQ� H[WHQV� HVWXGL� GH� FRPSDUDFLy� GH� PHVXUHV� GH� SUR[LPLWDW� L�
WUDQVIRUPDFLRQV� DSOLFDGHV� D� OD� ILWRVRFLRORJLD� D� WUDYpV� GH� VHULHV� GH� FDVRV� �2&&$6�� FLWDWV� D� OD�
SjJ��������TXH�HVWHQLHQ�HO�PqWRGH�GH�FRPSDUDFLy�GH�&DPSEHOO��+DMGX�DYDOXj�OD�LGRQHwWDW�GH�OHV�
PHVXUHV�GH�SUR[LPLWDW�HQ�EDVH�D�OD�OLQHDOLWDW�L�HO�SRGHU�GH�UHVROXFLy�TXH�SUHVHQWDYHQ�UHVSHFWH�OHV�
GLIHUHQWV� 2&&$6�� (OV� UHVXOWDWV� LQGLFDUHQ� TXH� VLPLODULW\� UDWLR�� HO� FRHILFLHQW� GH� &]HNDQRZVNL�
�FRPSOHPHQW�GH�OD�GLVWjQFLD�GH�%UD\�&XUWLV��L�HO�GH�.XOF]\QVNL�VyQ�OHV�PHVXUHV�TXH�SUHVHQWDYHQ�
XQ�PLOORU� FRPSURPtV� HQWUH� OLQHDOLWDW� L� SRGHU� GH� UHVROXFLy��+DMGX� ������� GHVWLQD� XQ�DSDUWDW� D� OD�
FRPSDUDFLy� GH� WUDQVIRUPDFLRQV� GH� O¶HVFDOD� GH� %UDXQ�%ODQTXHW� HQ� HO� TXH� SURSRVD� OD��
WUDQVIRUPDFLy�FRPELQDGD�GH�YDQ�GHU�0DDUHO��������FRP�OD�PpV�DYDQWDWMRVD�SHU�DO�FOXVWHULQJ���

%ORRP��������FRQVWUXt�XQD�QRYD�VqULH�GH�FRPSDUDFLy�EDVDGD�HQ�OD�VXSHUSRVLFLy�HQWUH�GXHV�
FRUEHV�QRUPDOV�HVWDQGDUGLW]DGHV��%ORRP�FRPSDUj� OHV�GLVVLPLODULWDWV�GH�%UD\�&XUWLV� L�&DQEHUUD��
HQWUH�G¶DOWUHV�L�FRQFORX�TXH�OD�SULPHUD�pV�OD�TXH�HV�FRUUHVSRQ�PpV�OLQHDOPHQW�D�OD�VXSHUSRVLFLy�
WHzULFD� HVSHUDGD�� 3HU� FRQVWUXFFLy�� OD� VqULH� GH� FRPSDUDFLy� GH� %ORRP� V¶DVVHPEOD�� HQ� HO� FDV�
TXDOLWDWLX� D� 2&&$6�3$��� &RP� TXH� %UD\�&XUWLV� pV� HO� FRPSOHPHQW� TXDQWLWDWLX� GH� O¶tQGH[� GH�
6¡UHQVHQ��pV�OzJLF�TXH�DSXQWpV�D�OD�GLVWjQFLD�GH�%UD\�&XUWLV�FRP�D�PHVXUD�PpV�DGLHQW��

(Q�XQ� WUHEDOO�PpV� WHzULF�� )DLWK� ������� HVWXGLj� OD� VHQVLELOLWDW� GH� OHV�PHVXUHV�G¶DVVRFLDFLy� L�
SURSRVj� GXHV� FODVVHV� FRQFHSWXDOV� GH�PHVXUHV�� DTXHOOHV� µVHQVLEOHV� D� OD� VHSDUDFLy¶� L� DTXHOOHV�
µVHQVLEOHV�D�XQ�YDORU�PtQLP¶��$OKRUD��)DLWK�SURSRVj�XQD�QRYD�PHVXUD�LQWHUPqGLD�HQ�DTXHVWV�GRV�
DVSHFWHV��
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'DOH������D��H[DPLQj�GLIHUHQWV�FRHILFLHQWV�GH�VHPEODQoD�FRP�D�YDULDFLRQV�GH�PHVXUHV�GH�
FRPSDUDFLy� GH� FDGHQHV� �/HYHQVKWHLQ� GLVWDQFHV�� SHU� WDO� GH� SURSRUFLRQDU� XQD� EDVH� UDFLRQDO� GH�
FRPSDUDFLy��$�PpV��'DOH�FRPSDUj� OHV�FODVVLILFDFLRQV�REWLQJXGHV�SHU�PqWRGHV� MHUjUTXLFV�VREUH�
GLYHUVRV� FRHILFLHQWV�� 3RVWHULRUPHQW�� 'DOH� ������� HVWXGLj� OD� SRVVLELOLWDW� GH� GHILQLU� PHVXUHV� GH�
GLVVLPLODULWDW� EDVDGHV� HQ� HVFDOHV� RUGLQDOV�� HQOORF� GH� OHV� PpV� FRUUHQWPHQW� HPSUDGHV� HVFDOHV�
PqWULTXHV��

)DLWK�� HW� DO�� ������� HVWXGLDUHQ� OD� µUREXVWHVD¶� GH� GLIHUHQWV� PHVXUHV� GH� SUR[LPLWDW��
FRQMXQWDPHQW�DPE�GLIHUHQWV�HVWDQGDUGLW]DFLRQV�SUqYLHV�GH�OHV�GDGHV��PLWMDQoDQW�OD�JHQHUDFLy�GH�
JUDGLHQWV� HFROzJLFV� VLPXODWV� DPE� HO� SURJUDPD� &203$6� �0LQFKLQ� ������� /D� ORQJLWXG� GHOV�
JUDGLHQWV� VLPXODWV� HUD� YDULDEOH� L� OD� UHVSRVWD� GH� OHV� HVSqFLHV� DOV� JUDGLHQWV� HFROzJLFV� HUHQ�
VLPXODGD�DPE� IXQFLRQV� EHWD� GH�GLYHUVD� IRUPD��(OV� DXWRUV� DYDOXDUHQ� OD� µUREXVWHVD¶� FDOFXODQW� OD�
FRUUHODFLy� �OLQHDO� L� SHU� UDQJV�� HQWUH� OHV� GLVWjQFLHV� HFROzJLTXHV� TXH� SURSRUFLRQDYD� HO�PRGHO� GH�
VLPXODFLy� L� OHV� GLVVLPLODULWDWV� VRUJLGHV� GH� O¶DSOLFDFLy� GH� FDGD� PHVXUD� GH� SUR[LPLWDW� L�
HVWDQGDUGLW]DFLy�� )DLWK� HW� DO�� FRQFORJXHUHQ� TXH� OHV� PHVXUHV� GH� SUR[LPLWDW� PpV� UREXVWHV� VyQ�
%UD\�&XUWLV��OD�PqWULFD�GH�0DQKDWWDQ�UHODWLYLW]DGD�L�O¶LQGH[�GH�VLPLODULWDW�GH�.XOF]\QVNL���������/D�
YjOXD�GH�O¶HVWXGL�GH�)DLWK�HW�DO��GHSqQ��FRP�HQ�HO�FDV�GH�OD�FRQVWUXFFLy�GH�VqULHV�GH�FRPSDUDFLy��
GH�OD�YDOLGHVD�GHO�PRGHO�GH�VLPXODFLy�GH�JUDGLHQWV��R�VLJXL��GH�OHV�DVVXPSFLRQV�WHzULTXHV�GH�OD�
UHVSRVWD�GHOV�Wj[RQV�DOV�JUDGLHQWV�HFROzJLFV��YHJHX�����������$�PpV��HVWj�RULHQWDW�SULQFLSDOPHQW�D�
DYDOXDU�OD�XWLOLWDW�GH�OHV�PHVXUHV�GH�SUR[LPLWDW�D�O¶DQjOLVL�GH�SUR[LPLWDWV��VFDOLQJ���

0pV� UHFHQWPHQW�� 'H
DWK� ������� SURSRVD� XQD� PHVXUD� GLVVLPLODULWDW� HVWHVD�� SHU� DO� FDV� GH�
JUDGLHQWV� DPE� XQD� GLYHUVLWDW� EHWD� DOWD�� 'H� QRX�� HO� WUHEDOO� GH�'H¶DWK� HVWj� GLULJLW� VREUHWRW� D� OHV�
WqFQLTXHV� G¶RUGHQDFLy�� MD� TXH� HO� PqWRGH� FRQVLVWHL[� HQ� WUDQVIRUPDU� OHV� GLVWjQFLHV� JUDQV� SHU�
HOLPLQDU� O¶HIHFWH� G¶DUF� HQ� HOV� UHVXOWDWV� G¶DTXHVW� WLSXV� G¶DQjOLVL� PXOWLYDULDQW�� 'RQDW� TXH� SHU� D�
O¶DQjOLVL�GH�FO~VWHU�VyQ�PpV�LPSRUWDQWV�OHV�GLVWjQFLHV�FXUWHV�TXH�OHV�OODUJXHV��QR�WUDFWDUHP�DTXHVW�
WLSXV�G¶H[WHQVLRQV�DTXt���

(Q�HO� WUHEDOO� MD� FLWDW� GH� /HJHQGUH� DQG�*DOODJKHU� ������� DTXHVWV�DXWRUV� FRPSDUHQ�DPE�XQ�
SHWLW�VHW�GH�GDGHV�VLQWqWLTXHV�OD�UHVSRVWD�OLQHDO�GH�GLYHUVHV�GLVWjQFLHV��UHFRPDQDQW�OHV�GLVWjQFLHV�
GH�+HOOLQJHU��%UD\�&XUWLV�L�OD�FRUGD���

'HVWLQHP�OD�SURSHUD�VHFFLy�������D�LQWURGXwU�OD�FODVVLILFDFLy�EDVDGD�HQ�PDWULXV�GH�GLVWjQFLHV�
HQWUH�REMHFWHV��/HV�VHYHV�FRQFOXVLRQV�HQV�SHUPHWHQ�DERUGDU��D�OD�VHFFLy��������OD�FRPSDUDFLy�GH�
PHVXUHV� GH� SUR[LPLWDW� L� WUDQVIRUPDFLRQV� GH� OHV� GDGHV� HQ� OD� VHYD� DSOLFDFLy� DO� FOXVWHULQJ� GH�
FRPXQLWDWV�YHJHWDOV��7DQPDWHL[��HO�OHFWRU�TXH�KR�GHVLWML�SRW�VDOWDU�VH�DTXHVWD�VHFFLy��PpV�WHzULFD��
L�LQLFLDU�GLUHFWDPHQW�OD�OHFWXUD�GH�O¶HVWXGL�DSOLFDW���
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������/D�FODVVLILFDFLy�EDVDGD�HQ�PDWULXV�GH�GLVWjQFLHV�HQWUH�REMHFWHV�
��������9DULDELOLWDW�JHRPqWULFD�L�SUR[LPLWDW�G¶XQ�LQGLYLGX�D�XQD�SREODFLy�

6LJXL�;�XQ�YHFWRU�DOHDWRUL�3�GLPHQVLRQDO�GHILQLW�VREUH�XQ�HVSDL�GH�SUREDELOLWDW��Π��$��3��TXH�
SUHQ�YDORUV� 36 ℜ⊂ �DPE�IXQFLy�GH�GHQVLWDW�GH�SUREDELOLWDW� I �UHVSHFWH�D�XQD�PHVXUD�DGHTXDGD�λ��
&RQVLGHUHP� ��� ⋅⋅G � XQD� IXQFLy� GH� GLVVLPLODULWDW� GHILQLGD� VREUH� OHV� SDUHOOHV� G¶HOHPHQWV� GH�Π�� WDO�
TXH�OOXU�TXDGUDW�VLJXL�LQWHJUDEOH�HQ�6��/D�YDULDELOLWDW�JHRPqWULFD�G¶;�UHVSHFWH�D� ��� ⋅⋅G ��&XDGUDV�	�
)RUWLDQD�������YH�GHILQLGD�SHU���
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6L� H[LVWHL[� XQD� UHSUHVHQWDFLy� GH� ��� ⋅⋅G �� pV� D� GLU�� VL� H[LVWHL[� XQD� IXQFLy� /5 3 →�ψ � �RQ�
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(Q�HO�FDV�PRVWUDO��GRQDGHV� OHV�PRVWUHV� NQNN ������ � [[ � GH� NΠ �� .N ����= �� OD�GLVWjQFLD�G¶XQ�
HOHPHQW� R[ DO�JUXS� NΠ �VHUj��&XDGUDV�HW�DO���������
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��������(OV�DOJRULVPHV�.�PHDQV�L�)X]]\�&�PHDQV�EDVDWV�HQ�PDWULXV�GH�GLVVLPLODULWDWV��'%��
(O�FRQFHSWH�GH�YDULDELOLWDW�JHRPqWULFD�KD�SHUPqV��GHVHQYROXSDU�XQ�DQjOLVL�GLVFULPLQDQW�EDVDW�

HQ� GLVWjQFLHV� �&XDGUDV� HW� DO�� ������� 3URSRVHP� DTXt�� XQD� JHQHUDOLW]DFLy� DQjORJD� SHU� DOV�
DOJRULVPHV�G¶DQjOLVL�GH�FO~VWHUV�.�PHDQV��0DF4XHHQ�������L�)X]]\�&�PHDQV��%H]GHN��������/D�
JHQHUDOLW]DFLy�TXH�SURSRVHP�FRQVLVWHL[�HQ�FRQVLGHUDU�OHV�UHODFLRQV��

��� (QWUH� OD�GLVSHUVLy�G¶XQ�REMHFWH� UHVSHFWH�HO� FHQWURLGH� L� OD�SUR[LPLWDW� G¶XQ� LQGLYLGX�D�XQD�
SREODFLy�� ���Ö�� �� NLGNLH Π= [φ ���

��� (QWUH�OD�GLVSHUVLy�G¶XQ�FO~VWHU�L�OD�YDULDELOLWDW�JHRPqWULFD�GHO�PDWHL[� ��Ö� �� NGNN 9Q( Π= ��

$FFHSWDQW� DTXHVWHV� UHODFLRQV�� KRP� SRW� FDOFXODU� �
��NLH L� �

��N( � HQ� EDVH� D� PDWULXV� GH�
GLVVLPLODULWDW��(Q�HO�FDV�FULVS�WHQLP��HPSUDQW�OD�QRWDFLy�GH�O¶DSDUWDW�����������
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$TXHVW� GDUUHUD� HTXDFLy� VXEVWLWXHL[� OHV� HTXDFLRQV� RULJLQDOV� GHO� FjOFXO� GH� OHV� FRRUGHQDGHV� GHO�
FHQWURLGH� L� HO� FjOFXO� GH� OHV� GLVWjQFLHV� GHOV� REMHFWHV� DO� FHQWURLGHV� �YHJHX� O¶DSDUWDW� �������� HQ�
UHIHUqQFLD�DOV�SDVVRV�RULJLQDOV�GH�O¶DOJRULVPH�.�PHDQV���&DO�QRWDU�TXH�O¶DSUR[LPDFLy�EDVDGD�HQ�
GLVWDQFLHV��GLVWDQFH�EDVHG�.�PHDQV�R�'%�.0��pV�FRPSXWDFLRQDOPHQW�PpV�FRVWRVD��D�QR�VHU�TXH�
HO�QRPEUH�GH�YDULDEOHV�RULJLQDOV�VLJXL�PROW�JUDQ�HQ�UHODFLy�DO�QRPEUH�G¶REMHFWHV��(Q�HO�FDV�GLI~V��
TXH�DQRPHQDUHP�'%�)&0��KRP�SRW�GHWHUPLQDU�H[SUHVVLRQV�HTXLYDOHQWV��/D�GLVSHUVLy�GH� NΩ �pV��
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/¶DSUR[LPDFLy�DO�FOXVWHULQJ�SDUWLWLX�EDVDW�HQ�PDWULXV�GH�GLVWjQFLHV�MD�IRX�H[SORUDGD�SHU�6SlWK�
������� SHU� D�.0�� L�+DWKDZD\�HW� DO�� ������� L� %H]GHN�HW� DO�� ������� SHU� D�)&0��+DWKDZD\�HW� DO��
������� O¶DQRPHQDUHQ� 5HODWLRQDO� )&0�� +RP� SRW� FRQVXOWDU� WDPEp� OD� UHYLVLy� IHWD� GHO� WHPD� SHU�
+DWKDZD\�HW�DO�����������

�
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��������$SUR[LPDFLy�'%�L�HXFOLGLDQLWDW��
eV�FRQHJXGD� OD�HTXLYDOqQFLD�HQWUH�H[HFXWDU�DOJRULVPHV�SDUWLWLXV�GHO� WLSXV�.0�)&0�D�SDUWLU�

GH� PDWULXV� UHFWDQJXODUV� �REMHFWHV�YDULDEOHV�� R� PLWMDQoDQW� O¶DSUR[LPDFLy� EDVDGD� HQ� GLVWjQFLHV�
�GLVWDQFH� EDVHG�� '%�� DPE� OD� GLVWjQFLD� (XFOLGLDQD�� '¶DOWUD� EDQGD�� SHU� D� DOJXQHV� GLVWjQFLHV�
HXFOLGLDQHV� �pV� D� GLU�� TXH� WHQHQ� UHSUHVHQWDFLy� HQ� XQ� HVSDL� HXFOLGLj�� pV� WDPEp� HTXLYDOHQW�
O¶DSUR[LPDFLy�'%�L�OD�GHOV�DOJRULVPHV�EDVDWV�HQ�PDWULXV�UHFWDQJXODUV��DPE�OHV�YDULDEOHV�RULJLQDOV�
SUqYLDPHQW� WUDQVIRUPDGHV� DGHTXDGDPHQW� �YHJHX� VHFFLy� ���������� $UD� Ep�� O¶DSUR[LPDFLy�'%� pV�
PpV�JHQHUDO�L�SHUPHW�WUDFWDU�WDPEp�DOWUHV�GLVWjQFLHV�HXFOLGLDQHV�TXH�QR�DGPHWHQ�O¶HQIRF�FOjVVLF�
�SHU� H[HPSOH�� OD� GLVWjQFLD� YDORU� DEVROXW�� L� GLVWjQFLHV� QR� HXFOLGLDQHV�� 3HUz�� TXq� VXFFHHL[� D� OD�
SUjFWLFD�VL� OD�GLVWjQFLD�QR�pV�HXFOLGLDQD"�/¶HQIRF�'%�HQ� OD�VHYD�YHUVLy�PRVWUDO�pV�HTXLYDOHQW�D�
UHDOLW]DU�XQ�FODVVLFDO�0'6��*RZHU�������L�FDOFXODU�OHV�GLVWjQFLHV�GH�FDGD�REMHFWH�DO�FHQWURLG�GHO�
JUXS� R� FO~VWHU�� (Q� HO� FDV� GH� GLVWjQFLHV� TXH� QR� DGPHWLQ� XQD� UHSUHVHQWDFLy� HXFOLGLDQD� pV� IjFLO�
GHPRVWUDU� TXH� HO� FODVVLFDO� 0'6� SURGXHL[� DOJXQV� YDORUV� SURSLV� QHJDWLXV� L� HOV� YHFWRUV� SURSLV�
DVVRFLDWV�VyQ�DOHVKRUHV�FRPSRQHQWV�LPDJLQjULHV��GH�PDQHUD�TXH�OHV�GLVWjQFLHV�HQWUH�GRV�SXQWV�
SRW�GHILQLU�VH�FRP�D���

�������� �� NONONONONONOON LLLG EEDDEEDDEEDD −−−=−+−=−+−= ��
L��SHU�WDQW�� �

��
�

��
�

LPDJONUHDOONON GGG −= ��eV�HYLGHQW�TXH�OHV�GLVWjQFLHV�HQWUH�GRV�REMHFWHV�REVHUYDWV�QR�
SRGHQ�VHU�QHJDWLYHV��QR�VHULHQ�GLVWjQFLHV���SHUz�Vt�OHV�³GLVWjQFLHV´�HQWUH�XQ�REMHFWH�L�HO�FHQWURLG�
GHO�JUXS�TXH�FDOFXOD�O¶HQIRF�'%��

+RP� SRW� LQWURGXwU� HOHPHQWV� GH� QR�HXFOLGLDQLWDW� HQ� XQD� PDWULX� GH� GLVWjQFLHV� HXFOLGLDQD�
PRGLILFDQW�DUELWUjULDPHQW�HOV�YDORUV�GH�GLVWDQFLD�UHVSHFWH�D�XQ�SXQW�TXDOVHYRO��$� OD� ILJXUD�������
V¶HVFXUFHQ� OHV� GLVWjQFLHV� D� XQ� REMHFWH� FHQWUDO�� IHQW� TXH�HO� FO~VWHU� VLJXL�PpV� FRPSDFWH�� /D�QR�
HXFOLGLDQLWDW� GH� OD� ILJXUD� ������ SRGULD� KDYHU� HVWDW� WDPEp� HQ� HO� VHQWLW� FRQWUDUL�� LQFUHPHQWDQW� OHV�
GLVWjQFLHV�D�O¶REMHFWH�FHQWUDO��

�
�
�
�
�
�
�
�
�

)LJXUD� ������� ([HPSOH� GH� QR�
HXFOLGLDQLWDW� HQWUH� �� REMHFWHV�� /HV�
GLVWjQFLHV� GHOV� TXDWUH� SXQWV� H[WHULRUV�
DO� SXQW� FHQWUDO� � ��� KDQ� HVWDW�
HVFXUoDGHV�� GH� PDQHUD� TXH� HV�
FRPSOHL[� OD� GHVLJXDOWDW� WULDQJXODU�
SHUz� QR� OD� SURSLHWDW� HXFOLGLDQD� GH�
O¶HVSDL��
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7DO�L�FRP�KHP�HVPHQWDW��O¶HQIRF�'%�SRW�ILQV�L�WRW�SRUWDU�D�³GLVWjQFLHV´�DO�FHQWURLGH�QHJDWLYHV�
�VL� Ep�D� OD�SUjFWLFD�DTXHVW�pV�XQ� IHW�SRF�KDELWXDO���$TXHVWD� ³LQFRPRGLWDW´�KD�SRUWDW�D�SURSRVDU�
FRUUHFFLRQV�SHU�D�DVVROLU� O¶HXFOLGLDQLWDW�� FRP��SHU�H[HPSOH�� OD�SURSRVWD�GH�+DWKDZD\�	�%H]GHN�
�������TXH�GRQj�OORF�D�O¶DOJRULVPH�DQRPHQDW�1RQ�(XFOLGHDQ�5HODWLRQDO�)&0��1(5)�&0���$UD�Ep��
O¶REMHFWLX�GH�'%�.0� L�'%�)&0�QR�pV� OD�UHSUHVHQWDFLy��GH�PDQHUD�TXH� OD�QR�HXFOLGLDQLWDW�QR�pV�
JDLUH�SUREOHPD�SHU�D�OD�VHYD�DSOLFDFLy��DVSHFWHV�IRUPDOV�DSDUW���3HU�D�'%�.0�XQ�YDORU�QHJDWLX�GH�
³GLVWjQFLD´� TXDGUjWLFD� OL� FRUUHVSRQ� VHPSUH� XQD� SHUWLQHQoD� ��� 3HU� D� '%�)&0� O¶HTXDFLy� GH�
SHUWLQHQoD�SURGXLUj�SHUWLQHQFHV�OOHXJHUDPHQW�PDMRUV�D���L�DOWUHV�OOHXJHUDPHQW�PHQRUV�TXH�]HUR��

$� FRQWLQXDFLy� HVWXGLHP� XQ� SHWLW� FRQMXQW� GH� GDGHV�� H[WUHW� GH� +DWKDZD\� 	� %H]GHN� ��������
/¶REMHFWLX� G¶DTXHVW� HVWXGL� pV� PRVWUDU� O¶~V� GH� O¶DSUR[LPDFLy� '%� HQ� HVSDLV� GH� UHODFLRQV� QR�
HXFOLGLDQV� L� FRPSDUDU� O¶HIHFWH�GH� OHV�GLIHUHQWV�FRUUHFFLRQV�G¶HXFOLGLDQLWDW�VREUH�HOV� UHVXOWDWV�GHO�
FOXVWHULQJ��$�OHV�SULPHUHV�GXHV�FROXPQHV�WDXOD�������HV�PRVWUHQ�OHV�FRRUGHQDGHV�G¶RQ]H�SXQWV��
HOV� TXDOV� IRUPHQ� XQD� HVWUXFWXUD� DPE� GRV� FO~VWHUV� URPERwGDOV� DPE� XQ� SXQW� LQWHUPHGL� �REM�����
$TXHVWD� VHQ]LOOD� HVWUXFWXUD� GH� GRV� FO~VWHUV� HV� SRW� YHXUH� UHSUHVHQWDGD� D� OD� ILJXUD� �������$� OHV�
FROXPQHV� VHJ�HQWV� GH� OD� WDXOD� ������ HV� PRVWUHQ� HOV� YDORUV� GH� SHUWLQHQoD� GHO� SULPHU� FO~VWHU�
REWLQJXWV� PLWMDQoDQW� )&0� �P ����� D� SDUWLU� GH� GLIHUHQWV� FDVRV�� (Q� SULPHU� OORF� DSDUHL[HQ� OHV�
SHUWLQHQFHV�REWLQJXGHV�DPE�OD�GLVWjQFLD�(XFOLGLDQD��)&0��/����/D�PDWULX�GH�SHUWLQHQFHV�GLIXVD�
DSDUHL[�UHSUHVHQWDGD�D�OD�ILJXUD�������DPE�LQWHQVLWDWV�GH�FRORUV�L�PLGHV�GH�FHUFOH��

�
�

� [�� [�� )&0�
�/���

'%�)&0�
�/���

1(5)�&0�
�/���

)&0�
�/��0'6��

)&0��
�/��0'6��

'%�)&0�
6457�/���

2EM��� ������ ����� ����� ����� ����� ����� ����� �����
2EM��� ������ ����� ����� ����� ����� ����� ����� �����
2EM��� ������ ����� ����� ����� ����� ����� ����� �����
2EM��� ������ ������ ����� ����� ����� ����� ����� �����
2EM��� ������ ����� ����� ����� ����� ����� ����� �����
2EM��� ����� ����� ����� ����� ����� ����� ����� �����
2EM��� ����� ����� ����� ����� ����� ����� ����� �����
2EM��� ����� ����� ����� ����� ����� ����� ����� �����
2EM��� ����� ����� ����� ������ ����� ����� ����� �����
2EM���� ����� ������ ����� ����� ����� ����� ����� �����
2EM���� ����� ����� ����� ����� ����� ����� ����� �����

� &RHI��GH�'XQQ� ������ ������ ������ ������ ������ ������
7DXOD��������([HPSOH�G¶DSOLFDFLy�GH�)&0�HQ�VLWXDFLRQV�GH�QR�HXFOLGLDQLWDW��YHXUH�WH[W���/HV�SULPHUHV�GXHV�FROXPQHV�
PRVWUHQ� OHV� FRRUGHQDGHV� GHOV� SXQWV�� /HV� UHVWDQWV� FROXPQHV� PRVWUHQ� HOV� YDORUV� GH� SHUWLQHQoD� ILQDOV� D� XQ� GHOV� GRV�
FO~VWHUV�HQ�GLIHUHQWV�PRGDOLWDWV�G¶H[HFXFLy�GH�O¶DOJRULVPH��YHJHX�WH[W����
�
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)LJXUD��������([HPSOH�G¶DSOLFDFLy�GH�)&0�
HQ� VLWXDFLRQV� GH� QR� HXFOLGLDQLWDW� �YHXUH�
WH[W��� 'LDJUDPD� GH� GLVSHUVLy� HQ� HO� TXH� HV�
UHSUHVHQWHQ� HOV� ��� SXQWV� GH� OD� WDXOD� �������
6¶LQGLTXHQ�OHV�SHUWLQHQFHV�REWLQJXGHV�DPE�
)&0� �P ����� D� WUDYpV� GH� OD�PLGD� L� FRORU�
GHOV�FHUFOHV��

�
4Xq� VXFFHHL[� VL� KRP� SUHIHUHL[� HVWXGLDU� OHV� UHODFLRQV� HQWUH� HOV� ��� REMHFWHV� PLWMDQoDQW� OD�

QRUPD� /�� �PqWULFD� GH� 0DQKDWWDQ�"� /D� FROXPQD� '%�)&0� �/��� GH� OD� WDXOD� ������ PRVWUD� OHV�
SHUWLQHQFHV�GHOV�REMHFWHV�HQ�H[HFXWDU�HO�PqWRGH�'%�)&0�VREUH� OD�PDWULX�GH�GLVVLPLODULWDWV�/���
(OV� GRV� REMHFWHV� REM��� L� REM���� TXH� FRLQFLGHL[HQ� HQ� O¶HVSDL� (XFOLGLj� DPE� HOV� FHQWURLGHV� GHOV�
FO~VWHUV�� HQ� H[HFXWDU� '%�)&0� VREUH� /�� V¶REWHQHQ� GLVWDQFLHV� TXDGUjWLTXHV� QHJDWLYHV� DOV�
FHQWURLGV��$L[z�HV�WUDGXHL[�HQ�YDORUV�GH�SHUWLQHQoD�OOHXJHUDPHQW�VXSHULRUV�D���R�LQIHULRUV�D�]HUR��
1R� REVWDQW�� OD� SDUWLFLy� UHVXOWDQW� pV� FRUUHFWH� L� HO� FRHILFLHQW� GH� SDUWLFLy� �R� FRHILFLHQW� GH� 'XQQ��
QRUPDOLW]DW� LQGLFD�XQD�³ERUURVLWDW´�GH�OD�SDUWLFLy�VHPEODQW�DO�FDV�(XFOLGLj��WRW� L�TXH�HOV�YDORUV�QR�
VyQ� FRPSDUDEOHV��$TXHVWD�DSUR[LPDFLy� WUDFWD�HXFOLGLDQDPHQW� XQ�HVSDL�TXH�QR�HV�HXFOLGLj��1R�
REVWDQW�� QR� GHIRUPD� O¶HVSDL� GH� GDGHV�� /HV� TXDWUH� DSUR[LPDFLRQV� VHJ�HQWV� LQWURGXHL[HQ�
FRUUHFFLRQV�D�O¶HVSDL�GH�OD�QRUPD�/��SHU�WDO�G¶DVVROLU�OD�HXFOLGLDQLWDW��(O�UHVXOWDW�pV�TXH�OD�SDUWLFLy�
TXH�SURGXHL[�)&0�pV�PpV�GLIXVD�TXH�HQ�HO�FDV�VHQVH�FRUUHJLU��

/D� FROXPQD� 1(5)�&0� �/��� PRVWUD� HOV� UHVXOWDWV� REWLQJXWV� DPE� O¶DOJRULVPH�1(5)�&0� GH�
+DWKDZD\� 	� %H]GHN� �������� HQ� TXH� V¶LQWURGXHL[� XQD� FRUUHFFLy� SHU� D� DVVROLU� O¶HXFOLGLDQLWDW�� /D�
FRUUHFFLy��β� �������pV�OD�PtQLPD�QHFHVVjULD�SHU�D�HYLWDU�GLVWjQFLHV�TXDGUjWLTXHV�DOV�FHQWURLGHV�
QHJDWLYHV��/D�SDUWLFLy�UHVXOWDQW�pV�FRUUHFWH�SHUz�PpV�GLIXVD�TXH�VHQVH�OD�FRUUHFFLy��WDO�L�FRP�ID�
SDOqV�HO�FRHILFLHQW�GH�SDUWLFLy���

8QD�SRVVLEOH�PDQHUD�GH�UHDOLW]DU�XQD�SDUWLFLy�DPE�XQ�HQIRF�'%�FRQVLVWHL[�HQ�GHVFDUWDU�OHV�
FRPSRQHQWV� LPDJLQjULHV� GHO� FODVVLFDO� 0'6� L� XWLOLW]DU� OHV� FRRUGHQDGHV� SULQFLSDOV� UHDOV� SHU� DO�
FOXVWHULQJ� DPE� .0� R� )&0�� $TXHVW� SURFpV� G¶DQjOLVL� SURGXHL[� OHV� SHUWLQHQFHV� PRVWUDGHV� D� OD�
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FROXPQD�)&0�/��0'6���2EVHUYHX�TXH�HQ�DTXHVWD�DQjOLVL�KRP�SHUG� OD� LQIRUPDFLy�GH�GLVWjQFLD�
TXH�DSRUWHQ�OHV�FRPSRQHQWV�LPDJLQjULHV��/D�SDUWLFLy�ILQDO�pV�PpV�GLIXVD�TXH�1(5)�&0��/���L�'%�
)&0��/����0RVWUHP�OHV�SULPHUHV�FRPSRQHQWV�UHDOV�DPE�OD�SDUWLFLy�JHQHUDGD�)&0�/��0'6��D�OD�
ILJXUD�������$��

/D�VHJ�HQW�FROXPQD�GH�OD�WDXOD��������)&0�/��0'6���PRVWUD�HO�UHVXOWDW�GH�O¶DSOLFDFLy�)&0�
VREUH�O¶HVSDL�FUHDW�SHU�0'6�DPE�OD�FRUUHFFLy�GH��/LQJRHV���������/D�FRUUHFFLy�GH�/LQJRHV�EXVFD�
XQD�VROXFLy�HQ�GLPHQVLy�1�±����L�FRQVLVWHL[�D�VXPDU�XQD�FRQVWDQW�β� ��� �DOV�YDORUV�GH�GLVWDQFLD�DO�
TXDGUDW�� RQ� � pV� HO� YDORU� SURSL� QHJDWLX� PpV� JUDQ�� /HV� GLVWjQFLHV� SHWLWHV� HV� YHXHQ�
SURSRUFLRQDOPHQW� PpV� DIHFWDGHV� TXH� OHV� GLVWjQFLHV� JUDQV�� $� OD� ILJXUD� ������%� DSDUHL[HQ� OHV�
SULPHUHV�FRRUGHQDGHV�SULQFLSDOV�GH� O¶HVSDL�GH�GLVVLPLODULWDWV�FRUUHJLW�DPE� OD�SDUWLFLy�TXH�V¶REWp�
GH�)&0��1RWHX�TXH�O¶HVWUXFWXUD�pV�IRUoD�ERUURVD�L�HO�SHUFHQWDWJH�GH�YDULDELOLWDW�PRVWUDW�pV�EDL[��
&RP�PpV�JUDQ�VLJXL�OD�FRUUHFFLy�SHU�HXFOLGLDQLWDW��PpV�³ERUURVLWDW´�V¶LQWURGXLUj�HQ�OD�FRUUHFFLy��(Q�
DTXHVW� FDV�� OD� FRUUHFFLy� GH� /LQJRHV� �β� � ���� pV�PpV� JUDQ� TXH� OD� FRUUHFFLy� GH�1(5)�&0�� L� OD�
SDUWLFLy�UHVXOWDQW�pV�PROW�PpV�ERUURVD��

8QD� DOWUD� VROXFLy� VHULD�� HQ� DTXHVW� FDV�� WUDQVIRUPDU� D� SULRUL� OD�PDWULX� GH� GLVVLPLODULWDWV� /��
FDOFXODQW�O¶DUUHO�TXDGUDGD�GH�FDGD�GLVWjQFLD��$TXHVWD�WUDQVIRUPDFLy�HTXLYDO�D�FDOFXODU�OD�GLVWjQFLD�
YDORU�DEVROXW�VREUH�OD�PDWULX�UHFWDQJXODU�RULJLQDO��&XDGUDV�	�)RUWLDQD��������GHPRVWUHQ�TXH�OHV�
UHSUHVHQWDFLRQV�GH�OD�GLVWjQFLD�YDORU�DEVROXW�D�0'6�VyQ�VHPSUH�HXFOLGLDQHV��$�OD�ILJXUD�������&�
PRVWUHP�HOV�SULPHUV�HL[RV�GH�0'6�REWLQJXWV�VREUH�OD�GLVWjQFLD�YDORU�DEVROXW��MXQWDPHQW�DPE�OD�
FRUUHVSRQHQW� SDUWLFLy� GH� )&0�� 1RWHX� TXH�� UHVSHFWH� OD� GLVWjQFLD� GH� 0DQKDWWDQ� �������$��� HQ�
FDOFXODU� O¶DUUHO� TXDGUDGD� OHV� GLVWjQFLHV� JUDQV� GLVPLQXHL[HQ�PpV� TXH� OHV� SHWLWHV� L�� GH� UHVXOWHV��
O¶HVWUXFWXUD�HV�FRUED�HQ�HO� WHUFHU�HL[��3RGDQL�	�0LNORV��������HVWXGLHQ� O¶HIHFWH�TXH� Wp�DIHJLU�XQ�
H[SRQHQW�F�D�XQD�GLVWjQFLD��G�F���3RGDQL�	�0LNORV�REVHUYHQ�TXH�HOV�YDORUV�GH�F�PHQRUV�TXH����SHU�
H[HPSOH� F ����� IDQ� DXJPHQWDU� OD� HXFOLGLDQLWDW� GH� OHV� GLVWjQFLHV� SHUz�� HQ� GLVPLQXLU� PpV� OHV�
GLVWjQFLHV�JUDQV��O¶HIHFWH�GH�³IHUUDGXUD´�GH�OD�RUGHQDFLy�HV�ID�PpV�DFXVDW��3HU�FRQWUD��HOV�YDORUV�
JUDQV�GH�F�IDQ�DXJPHQWDU�OD�OLQHDOLWDW�L�GLVPLQXLU�O¶HIHFWH�GH�³IHUUDGXUD´��SHUz�D�FRVWD�G¶DXJPHQWDU�
HO�QRPEUH�GH�YDORUV�SURSLV�QHJDWLXV��$� OD�GDUUHUD�FROXPQD�GH� OD� WDXOD�������SRGHP�FRPSURYDU�
TXH� OD� VROXFLy�GH�)&0� HQ�DTXHVW� FDV�pV�PHQ\V�GLIXVD�TXH�)&0�/��0'6��SHUz�PpV�TXH� OHV�
DOWUHV� DSUR[LPDFLRQV�� 3HU� WUDFWDU�VH� G¶XQD�PHVXUD� GH� SUR[LPLWDW� GLIHUHQW�� DTXHVW� YDORU� pV� SRF�
FRPSDUDEOH� DPE� HOV� DOWUHV�� 7DQPDWHL[�� FRP� TXH� OD� WUDQVIRUPDFLy� GH� O¶DUUHO� TXDGUDGD� HV�
UHFRPDQD�HQ�DOJXQV�PDQXDOV� �S�H�� /HJHQGUH�	�/HJHQGUH�� FRP�D� WUDQVIRUPDFLy� FRUUHFWRUD� �HQ�
PROWV� FDVRV�� GH� OD� QR�HXFOLGLDQLWDW�� KHP� FUHJXW� LQWHUHVVDQW� SRVDU� GH� PDQLIHVW� O¶DXJPHQW� GH�
ERUURVLWDW�TXH�OD�WUDQVIRUPDFLy�SURYRFD��
�
)LJXUD��������SjJLQD�VHJ�HQW���5HSUHVHQWDFLRQV�GH�O¶HVSDL�GH�OD�PqWULFD�GH�0DQKDWWDQ�XWLOLW]DQW�GLYHUVHV�DOWHUQDWLYHV�
SHU� FRUUHJLU� R� HYLWDU� OD� QR�HXFOLGLDQLWDW� GH� OD� PDWULX� GH� GLVVLPLODULWDWV�� (OV� GLDJUDPHV� GH� GLVSHUVLy� GH� O¶HVTXHUUD�
PRVWUHQ�OHV�SULPHUHV�GXHV�FRRUGHQDGHV�SULQFLSDOV�L�HOV�GH�OD�GUHWD�PRVWUHQ�OD�SULPHUD�L�WHUFHUD�FRPSRQHQWV��6¶KD�DIHJLW�
HQ�FDGD�FDV�OD�SDUWLFLy�GLIXVD�REWLQJXGD�DPE�)&0��P ������
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$��0'6�GH�/��VHOHFFLRQDQW�OHV�FRPSRQHQWV�UHDOV���������������������������������������7RWDO�YDU����������

� �
%��0'6�GH�/��DPE�FRUUHFFLy�GH�/LQJRHV�����������������������������������������������7RWDO�YDU����������

� �&��0'6�GH�OD�GLVWjQFLD�YDORU�DEVROXW��DUUHO�G¶/������������������������������������������7RWDO�YDU����������

� �
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(Q�DTXHVW�SHWLW�H[HPSOH�KHP�FRQVWDWDW�TXH��HQ�YROHU�UHVROGUH�HO�SUREOHPD�GH�OD�HXFOLGLDQLWDW�
GH� OHV� GDGHV� KRP� LQWURGXHL[� XQD� DOWHUDFLy� GH� O¶HVWUXFWXUD� JHRPqWULFD� TXH� HV� WUDGXHL[� HQ� XQ�
DXJPHQW�GH�OD�ERUURVLWDW�GH�OD�SDUWLFLy�)&0��3RGHP�LPDJLQDU�TXH��HQ�XQ�FRQWH[W�PpV�FRPSOH[��
DTXHVW�DXJPHQW�GH� OD� ³ERUURVLWDW´�FRQGXHL[L�D�SqUGXD�GH� OD�FDSDFLWDW�GH�GHWHFFLy�GHOV�FO~VWHUV��
'¶DOWUD�EDQGD��D�OD�SUjFWLFD�OHV�GLVWjQFLHV�DO�FHQWURLGH�QHJDWLYHV�HQ�XWLOLW]DU�O¶DSUR[LPDFLy�'%�HQ�
HVSDLV�QR�HXFOLGLDQV�VyQ�LQIUHT�HQWV��3HU�HOV�PRWLXV�H[SRVDWV��D�OD�SURSHUD�VHFFLy�RSWDUHP�SHU�
XWLOLW]DU�O¶DSUR[LPDFLy�'%�HQ�WRWV�HOV�FDVRV��VLJXLQ�HXFOLGLDQV�R�QR��

)LQDOPHQW�YROGUtHP�FLWDU�DOWUHV�WqFQLTXHV�G¶DQjOLVL�PXOWLYDULDQW�TXH�SRGHQ�pVVHU�EDVDGHV�HQ�
PDWULXV� GH� GLVWjQFLHV�� O¶DQjOLVL� GH� UHGXQGjQFLHV� �/HJHQGUH� 	� $QGHUVRQ� ������ 0F$UGOH� 	�
$QGHUVRQ� ������� O¶$129$� PXOWLYDULDGD� �$QGHUVRQ� ������ L� UHODWHG� PXOWLGLPHQVLRQDO� VFDOLQJ�
�50'6��&XDGUDV�	�)RUWLDQD��������
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������/¶HVSDL�GH�UHODFLRQV�L�HOV�UHVXOWDWV�GH�O¶DQjOLVL�GH�FO~VWHUV�

��������2EMHFWLXV�
(Q�DTXHVWD�GDUUHUD�VHFFLy�HQV�SURSRVHP�HVEULQDU�H[SHULPHQWDOPHQW�TXLQ�HVSDL�GH�UHODFLRQV�

HQWUH� LQYHQWDULV�pV�PpV�DGLHQW�SHU�D� OD�FODVVLILFDFLy�GH�FRPXQLWDWV�YHJHWDOV��(QWHQHP�DTXt�SHU�
³HVSDL� GH� UHODFLRQV´� O¶HVSDL� GH� SUR[LPLWDWV� HQWUH� LQYHQWDULV� VRUJLW� GH� O¶DSOLFDFLy� FRQMXQWD� G¶XQD�
WUDQVIRUPDFLy�HVFDODU�GH�OHV�GDGHV�L�XQD�PHVXUD�GH�SUR[LPLWDW��(O�FULWHUL�G¶DYDOXDFLy�GHOV�HVSDLV�
GH� UHODFLRQV� TXH� DGRSWDUHP� DTXt� HV� EDVD�� G¶XQD� EDQGD�� HQ� OD� ³QDWXUDOLWDW´� DPE� TXH� O¶HVSDL�
H[SUHVVD�HVWUXFWXUHV�GH�JUXSV� L��GH� O¶DOWUD��HQ� O¶DMXVW�D�SRVWHULRUL�G¶DTXHVWV�JUXSV�DPE�XQ�FULWHUL�
H[WHUQ�GH�FRPSDUDFLy��0pV�FRQFUHWDPHQW��YROHP�DERUGDU�HOV�SXQWV�VHJ�HQWV��

��� (VWXGLDU�OHV�UHODFLRQV�HQWUH�PHVXUHV�GH�SUR[LPLWDW�D�SDUWLU�GH�OD�FRUUHODFLy�HQWUH�OHV�
PDWULXV�GH�SUR[LPLWDW��(VEULQDU�VL�OD�FRUUHODFLy�GH�OHV�PDWULXV�GH�SUR[LPLWDW�LPSOLFD�XQ�
FRPSRUWDPHQW�VHPEODQW�D�O¶KRUD�GH�FODVVLILFDU�HOV�REMHFWHV��

��� (VWXGLDU� OD� FDSDFLWDW� GH� FDGD� PHVXUD� GH� SUR[LPLWDW� SHU� D� SRVDU� GH� PDQLIHVW�
HVWUXFWXUHV� GH� JUXSV� PLWMDQoDQW� FULWHULV� LQWHUQV� G¶DYDOXDFLy� GHOV� UHVXOWDWV� GHO�
FOXVWHULQJ� �YHJHX� VHFFLy���������(VWXGLDU� HQ�TXLQHV�PHVXUHV�GH�SUR[LPLWDW� DTXHVWD�
GHWHFFLy�G¶HVWUXFWXUHV�GHSqQ�PpV�GH�OD�WUDQVIRUPDFLy�GH�OHV�GDGHV�HVFROOLGD��

��� (VWXGLDU� OD�VHPEODQoD�HQWUH� OHV�SDUWLFLRQV� UHVXOWDQWV�GH�FDGD� µHVSDL�GH� UHODFLRQV¶� L�
FRPSDUDU�ORV�DPE�XQD�SDUWLFLy�XWLOLW]DGD�FRP�D�FULWHUL�H[WHUQ�G¶DYDOXDFLy��

��������'DGHV�
3HU�WDO�GH�GXU�D�WHUPH�OD�FRPSDUDFLy�HQWUH�HVSDLV�GH�UHODFLy��HQV�KHP�EDVDW�HQ�O¶HVWXGL�GH���

VHWV�GH�GDGHV��
$�� /HV�GDGHV�GH�%RZPDQ�	�:LOVRQ������������LQYHQWDULV�L����Wj[RQV�GH�OD�SODQD�DOÂOXYLDO�GHO�

ULX�$GHODLGH�D�$XVWUjOLD��XWLOLW]DGHV�HQ�HOV�HVWXGLV�GH�'DOH������D������E���+RP�SRW�WUREDU�
OD�PDWULX�GH�GDGHV�D�OD�WDXOD�������GHO�FDStWRO�SUHFHGHQW��/¶HVFDOD�GH�YDORUV�pV�FRPSUHVD�
HQ� O¶LQWHUYDO� >����@��1R�XWLOLW]DUHP�DTXt� OD�FRPSDUDFLy�DPE�OD�FODVVLILFDFLy�FULVS�TXH�'DOH�
�����D��SURSRVD�VREUH�DTXHVW�VHW�GH�GDGHV��

%�� (OV�LQYHQWDULV�GH�;HUREURPLRQ�HUHFWL������LQYHQWDULV�L�����Wj[RQV�GH�FRPXQLWDWV�SUDWHQVHV�
[HUzILOHV� PRQWDQHV�� (OV� YDORUV� GH� O¶HVFDOD� RUGLQDO� GH� %UDXQ�%ODQTXHW� KDQ� HVWDW�
WUDQVIRUPDWV�D� O¶HVFDOD�FRPELQDGD�GH�YDQ�GHU�0DDUHO���������/D�FODVVLILFDFLy�WUDGLFLRQDO�
HVWDEOHL[����VLQWj[RQV�GH�EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV���

&�� (OV�LQYHQWDULV�GH�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ�LOLFLV������LQYHQWDULV�L�����Wj[RQV�GH�
PDWROODUV�PHGLWHUUDQLV��(OV�YDORUV�GH�O¶HVFDOD�GH�%UDXQ�%ODQTXHW�KDQ�HVWDW�WUDQVIRUPDWV�D�
O¶HVFDOD� FRPELQDGD� GH� YDQ� GHU� 0DDUHO� �������� /D� FODVVLILFDFLy� WUDGLFLRQDO� HVWDEOHL[� ���
VLQWj[RQV�GH�EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV���
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��������7UDQVIRUPDFLRQV�L�PHVXUHV�GH�SUR[LPLWDW�
$� SDUWLU� GH� FDGD� VHW� GH� GDGHV�� KHP� DSOLFDW� FLQF� WUDQVIRUPDFLRQV� GLIHUHQWV�� JHQHUDGHV�

PLWMDQoDQW� OD� HTXDFLy� Z[\ = �� (OV� H[SRQHQWV� HVFROOLWV� KDQ� HVWDW��Z ���� �SUHVqQFLD�DEVqQFLD���
Z �����Z �����Z �����Z ����� $TXHVWV� FLQF� H[SRQHQWV� GH� WUDQVIRUPDFLy� HVWDEOHL[HQ� XQ� JUDGLHQW�
G¶LQFUHPHQW� GH� OD� SUHSRQGHUjQFLD� GHOV� Wj[RQV� DEXQGDQWV� UHVSHFWH� DOV� Wj[RQV� SRF� DEXQGDQWV��
(QWUH�OD�JUDQ�TXDQWLWDW�GH�PHVXUHV�GH�SUR[LPLWDW�SRVVLEOHV��KHP�HVFROOLW�FRPSDUDU�XQ�VXEFRQMXQW�
G¶HQWUH�OHV�PHVXUHV�SUHVHQWDGHV�D�O¶DSDUWDW��������/HV�GHX�PHVXUHV�GH�SUR[LPLWDW�VHOHFFLRQDGHV�
HV� PRVWUHQ� D� OD� WDXOD� ������� +HP� H[FOzV� DOJXQHV� GH� OHV� PHVXUHV� GH� O¶DSDUWDW� ������ � SHOV�
LQFRQYHQLHQWV�WHzULFV�TXH�SUHVHQWHQ��FRP�DUD�HOV�tQGH[V�GH�*OHDVRQ��(OOHQEHUJ�L�6SDW]��7DPEp�
KHP�H[FOzV� O¶tQGH[�GH�.XOF]\QVNL�GHJXW�D�OD�VHYD�HVWUHWD�UHODFLy�DPE�%UD\�&XUWLV�� L� OD�GLVWjQFLD�
YDORU� DEVROXW� SHU� O¶DXJPHQW� GH� ³ERUURVLWDW´� TXH� SURYRFD� OD� WUDQVIRUPDFLy� DUUHO� TXDGUDGD� HQ� OD�
GLVWjQFLD�GH�0DQKDWWDQ��YHJHX�O¶H[HPSOH�GH�O¶DSDUWDW������������

&RPELQDQW�OHV����GLVVLPLODULWDWV�DPE�HOV�FLQF�QLYHOOV�GH�WUDQVIRUPDFLy��UHVXOWHQ����HVSDLV�GH�
UHODFLy�� UHSUHVHQWDWV�SHU����PDWULXV�GH�GLVVLPLODULWDW��TXH�KHP�DQRPHQDW�PLWMDQoDQW� O¶DEUHYLDFLy�
GH� OD�PHVXUD�GH�SUR[LPLWDW� L�HO�YDORU�GH� O¶H[SRQHQW�GH�WUDQVIRUPDFLy�XWLOLW]DW��SHU�H[HPSOH�('���
SHU�D�OD�PDWULX�GH�SUR[LPLWDWV�GH�OD�GLVWjQFLD�(XFOLGLDQD�L�OD�WUDQVIRUPDFLy�DPE�H[SRQHQW�Z �����

3HU� WDO�GH� IDFLOLWDU� OD� UHSUHVHQWDFLy��KHP�DJUXSDW�DTXHOOHV�FRPELQDFLRQV�GH� WUDQVIRUPDFLy� L�
PHVXUD�GH�SUR[LPLWDW�TXH��SHU�FRQVWUXFFLy��UHVXOWDYHQ�HQ�XQ�HVSDL�GH�UHODFLRQV�LGqQWLF��eV�HO�FDV�
GH�65���&1%����&+2���+(//����&+2�����+(//����&+2���+(//����)LQDOPHQW��GRQFV��HOV�HVSDLV�
GH� UHODFLy� HIHFWLYDPHQW� GLIHUHQWV� VyQ� ���� (OV� tQGH[V� ELQDULV� GH� -DFFDUG� L� 6¡UHQVHQ� HVWDQ�
UHSUHVHQWDWV�SHU�OHV�FRPELQDFLRQV�65���&1%���L�%&����UHVSHFWLYDPHQW��
�
��������0HWRGRORJLD�GH�FRPSDUDFLy��

,QLFLDOPHQW��KHP�FRPSDUDW�OHV����PDWULXV�GH�GLVVLPLODULWDW�PLWMDQoDQW�OD�FRUUHODFLy�GH�PDWULXV�
VLPqWULTXHV�DPE�HO� FRHILFLHQW�GH�6SHDUPDQ� �FRUUHODFLy�SHU� UDQJV���$L[t�� OHV� UHODFLRQV�TXH�KHP�
SRVDW�GH�PDQLIHVW�VyQ�OHV�GH�PRQRWRQLFLWDW��SHUz�DTXHVWHV�QR�LPSOLTXHQ�UHODFLRQV�OLQHDOV��3HU�D�
IDFLOLWDU� OD� LQWHUSUHWDFLy�GH� OD�PDWULX�GH�FRUUHODFLy�KHP�DSOLFDW� O¶DOJRULVPH� MHUjUTXLF�DJORPHUDWLX�
GHO�YHt�PpV�OOXQ\j�R�FRPSOHWH�OLQNDJH�VREUH�OD�PDWULX�GH�FRUUHODFLRQV�UHVXOWDQW��

3HU�D�SRGHU�DYDOXDU�OD�FDSDFLWDW�TXH�Wp�FDGD�HVSDL�GH�UHODFLRQV�D�O¶KRUD�GH�SRVDU�GH�PDQLIHVW�
HVWUXFWXUHV� GH� JUXS�� KHP� H[HFXWDW� O¶DOJRULVPH� .�PHDQV� EDVDW� HQ� GLVWjQFLHV� �'%�.0� DSDUWDW�
�������VREUH�FDGD�HVSDL��FHUFDQW�XQ�QRPEUH�GH�JUXSV�GHV�GH�. ��ILQV�D�. ����SHU�D�OHV�GDGHV�$��
R�. ����SHU�D�OHV�GDGHV�%�L�&���/D�SDUWLFLy�LQLFLDO�GH�O¶DOJRULVPH�KD�HVWDW�JHQHUDGD�D�SDUWLU�GHO�WDOO�
GHO�GHQGURJUDPD�GHO�PqWRGH�MHUjUTXLF�GH�:DUG��L�V¶KD�XWLOLW]DW� OD�FRUUHFFLy� OHDYH�RQH�RXW��/22��
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HQ� OD� FODVVLILFDFLy� GHOV� LQGLYLGXV��$TXHVWHV� GXHV� RSFLRQV� VyQ� OHV� TXH� SURSRUFLRQHQ� XQD�PDMRU�
HIHFWLYLWDW�GH�O¶DOJRULVPH�HQ�XQ�WHPSV�GH�H[HFXFLy�FXUW��WDO�L�FRP�YDP�FRQFORXUH�DO�FDStWRO�������

/¶DYDOXDFLy� GH� OD� FDSDFLWDW� GH� UHYHODU� HVWUXFWXUHV� V¶KD� IHW� PLWMDQoDQW� OD� VLOXHWD� PLWMDQD�
�5RXVVHHXZ� ������� &DO� WHQLU� HQ� FRPSWH� TXH� HOV� YDORUV� GH� OD� VLOXHWD� PLWMDQD� GHSHQHQ� GH� OD�
PDJQLWXG�GHOV�YDORUV�GH�GLVVLPLODULWDW��SHO�TXH�OD�FRPSDUDFLy�GH�OD�VLOXHWD�PLWMDQD�HQWUH�GLIHUHQWV�
HVSDLV�GH�UHODFLRQV�V¶KD�IHU�HQ�WHUPHV�UHODWLXV��QR�DEVROXWV��(Q�HO�QRVWUH�FDV��KHP�FRPSDUDW�OD�
FDSDFLWDW� GH� O¶HVSDL� GH� UHODFLRQV� SHU� SRVDU� GH� PDQLIHVW� Pj[LPV� GH� O¶HVWDGtVWLF� �R�� HQ� HO� VHX�
GHIHFWH��SXQWV�GH�GLVPLQXFLy�GH� OD�SHQGHQW��� L�HO�QRPEUH�GH�JUXSV�DO�TXH�HV�SURGXwHQ�DTXHVWV�
Pj[LPV��

(O�IHW�TXH�FDGD�HVSDL�GH�UHODFLRQV�SRVL�GH�PDQLIHVW�HVWUXFWXUD�D�HVFDOHV�GLIHUHQWV��GLIHUHQW�.��
VXSRVD�XQ�LQFRQYHQLHQW�D�O¶KRUD�GH�FRPSDUDU�OHV�SDUWLFLRQV�UHVXOWDQWV��eV�SHU�DTXHVW�PRWLX�TXH��
SHU� D� FRPSDUDU� FDGD�SDUHOOD� G¶HVSDLV� GH� UHODFLy�KHP�FDOFXODW� OD�PLWMDQD�G¶DFRUG�D�SDUWLU� GH� OD�
FRPSDUDFLy�D� WRWHV� OHV�HVFDOHV��&RQFUHWDPHQW��SHU�D�FDGD�SDUHOOD�G¶HVSDLV��� L���� KHP�FDOFXODW�
O¶tQGH[�GH�5DQG��������FRUUHJLW�SHU�O¶DW]DU��+XEHUW�	�$UDELH�������HQWUH�OHV�SDUWLFLRQV�.� ��DPE�
.� ���.� ��DPE�.� ��������ILQV�DUULEDU�D�.� ���DPE�.� ����R�.� ���DPE�.� ����VHJRQV�HO�FRQMXQW�
GH�GDGHV��$�FRQWLQXDFLy�KHP�FDOFXODW�OD�PLWMDQD�DULWPqWLFD�G¶DTXHVWV�GHX�R�YLQW�YDORUV�SHU�D�WHQLU�
XQ�VRO�YDORU�GH�FRPSDUDFLy�SHU�D�FDGD�SDUHOOD�G¶HVSDLV�GH�UHODFLRQV��/D�PDWULX�VLPqWULFD�UHVXOWDQW�
GH� FRPSDUDU� WRWHV� OHV� SDUHOOHV� G¶HVSDLV� GH� UHODFLRQV� PRVWUD� OD� SUR[LPLWDW� GHOV� UHVXOWDWV� GH�
FODVVLILFDFLy�D�WRWHV�OHV�HVFDOHV���

(Q�HO�FDV�GH�OD�FRPSDUDFLy�DPE�OD�SDUWLFLy�³H[WHUQD´��OD�FODVVLILFDFLy�WUDGLFLRQDO�FRQVWD�G¶XQ�
QRPEUH� GH� JUXSV� IL[� �.H ��� SHU� D� %� R� .H ��� SHU� D� &��� 'RQDW� TXH� O¶tQGH[� GH� 5DQG� SHUPHW�
FRPSDUDU� QRPEUHV� GH� JUXSV� GLIHUHQWV� V¶KD� FDOFXODW� OD� PLWMDQD� GHOV� YDORUV� REWLQJXWV� HQWUH� OHV�
FRPSDUDFLRQV�. �� DPE�.H ����. �� DPE�.H ���� ����� ILQV� D� �. ��� DPE�.H ��� SHU� DO� FRQMXQW� GH�
GDGHV�$�L�HQWUH�OHV�FRPSDUDFLRQV�. ��.H ����. ��.H ��������. ���.H ���SHU�D�%��+HP�UHSUHVHQWDW�
OHV� PDWULXV� VLPqWULTXHV� UHVXOWDQWV� GH� OHV� FRPSDUDFLRQV� HVPHQWDGHV� PLWMDQoDQW� O¶DQjOLVL� GH�
FRRUGHQDGHV�SULQFLSDOV�L�HO�PqWRGH�MHUjUTXLF�DJORPHUDWLX�GHO�YHt�PpV�OOXQ\j�R�FRPSOHWH�OLQNDJH��

)LQDOPHQW��KHP�DYDOXDW�OD�FDSDFLWDW�GH�FDGD�HVSDL�GH�UHODFLRQV�GH�UHFXSHUDU�OD�FODVVLILFDFLy�
RULJLQDO� HQ� O¶H[HFXFLy� G¶XQD� DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� GLVWjQFLHV� �&XDGUDV� HW� DO�� �������
/¶HVPHQWDGD�FDSDFLWDW�KD�HVWDW�DYDOXDGD�FRPSWDQW�OD�IUHT�qQFLD�G¶q[LW�GH�FODVVLILFDFLy�GH�OD�UHJOD�
GLVFULPLQDQW�DPE�H[WUDFFLy�GH�LQYHQWDULV�D�FODVVLILFDU��YDOLGDFLy�OHDYH�RQH�RXW����

�
�
�
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$��%RZPDQ�	�:LOVRQ� %��;HUREURPLRQ� &�4XHUFHWHD�VHQVH�4XHUFHQLRQ�

� � ��)LJXUD� ������$�&��'HQGURJUDPHV�FRPSOHWH� OLQNDJH� GHO� FRPSOHPHQW� GH� OD� FRUUHODFLy� SHU� UDQJV� GH�6SHDUPDQ� HQWUH�PDWULXV� GH�
GLVVLPLODULWDW�FUHDGHV�PLWMDQoDQW�GLIHUHQWV�WUDQVIRUPDFLRQV�L�PHVXUHV�GH�SUR[LPLWDW��/D�FRUUHODFLy�DXJPHQWD�HQ�LQFUHPHQWDU�VH�HO�
QRPEUH�G¶REMHFWHV�SHO�TXH�OD�ORQJLWXG�GH�OHV�EUDQTXHV�QR�pV�VLJQLILFDWLYD�L�O¶HVFDOD�KD�HVWDW�RPHVD��+HP�DVVHQ\DODW�DPE�TXDGUHV�
GH�OtQLHV�GLVFRQWtQXHV�HOV�FLQF�JUXSV�G¶HVSDLV�GH�UHODFLRQV�TXH�HV�UHSHWHL[HQ�HQ�HOV�GHQGJURJUDPHV�%�L�&��

�
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�

���

��������5HVXOWDWV�
&RPSDUDFLy�GH�PDWULXV�GH�SUR[LPLWDW�

3HU�D�FRPHQoDU�O¶HVWXGL��KHP�FRPSDUDW�OHV����PDWULXV�GH�GLVVLPLODULWDW�VRUJLGHV�G¶DSOLFDU�OHV�
WUDQVIRUPDFLRQV� L� PHVXUHV� GH� SUR[LPLWDW� HVPHQWDGHV�� /D� FRPSDUDFLy� XWLOLW]DGD� KD� HVWDW� OD�
FRUUHODFLy� SHU� UDQJV� �6SHDUPDQ�� GH�PDWULXV� VLPqWULTXHV�� /HV� ILJXUHV� ������$�&�PRVWUHQ�� SHU� D�
FDGD� XQ� GHOV� FRQMXQWV� GH� GDGHV� UHVSHFWLXV�� HOV� GHQGURJUDPHV� REWLQJXWV� SHO�PqWRGH�FRPSOHWH�
OLQNDJH�DSOLFDW�VREUH�OD�GLVWjQFLD�DUUHO�GHO�FRPSOHPHQW�GHO�FRHILFLHQW�GH�FRUUHODFLy�SHU�UDQJV��(Q�
DOWUHV�SDUDXOHV��HOV�GHQGURJUDPHV�PRVWUHQ�OD�SUR[LPLWDW�HQWUH�HOV�HVSDLV�GH�UHODFLRQV�PHVXUDGD�
JOREDOPHQW���

(OV� GRV� GHQGURJUDPHV� %� L� &� VyQ� PpV� VHPEODQWV� HQWUH� HOOV� TXH� DPE� HO� GHQGURJUDPD� $��
SUREDEOHPHQW�SHUTXq�HO�FRQMXQW�GH�GDGHV�GH�%RZPDQ�	�:LOVRQ�pV�IRUoD�PpV�SHWLW��3HU�DTXHVWD�
UDy� FRQVLGHUHP� PpV� DGHTXDW� H[WUHXUH� OHV� FRQFOXVLRQV� GHOV� GRV� GHQGURJUDPHV� %� L� &�� +HP�
DVVHQ\DODW� DPE� TXDGUHV� GH� OtQLHV� GLVFRQWtQXHV� HOV� FLQF� JUXSV� G¶HVSDLV� GH� UHODFLRQV� TXH� HV�
UHSHWHL[HQ�DOOt��TXH�GHVFULYLP�D�FRQWLQXDFLy���

D��/HV�QRUPHV�/�� L�/�� �('� L�0$1�� IRUPHQ�XQ�SULPHU�JUXS��6XJJHUHL[HQ�XQ�JUDGLHQW�HQ�TXH�
SURJUHVVLYDPHQW� SUHQHQ� LPSRUWjQFLD� OHV� GLIHUqQFLHV� G¶DEXQGjQFLHV� JUDQV�� ('��� L�0$1���
VyQ�FRPSOHWDPHQW�PRQRWzQLTXHV��GHVSUpV�YLQGULD�0$1������0$1���L�('�����������ILQV�('�����

E��(OV� HVSDLV� GH� UHODFLRQV� JHQHUDWV� DPE� HO� SHUILO� G¶HVSqFLHV� �('63�� WHQHQ� FRQILJXUDFLRQV�
SDUWLFXODUV�� OOHXJHUDPHQW�SURSHUHV�HQWUH�HOOHV� L�GLVWDQWV�GH� OD� UHVWD��/D�GLVWjQFLD�χ�� �&+,��
SURSRUFLRQD�HVSDLV�GH�UHODFLRQV�TXH�FRQILJXUHQ�WDPEp�XQ�DOWUH�JUXS�VHSDUDW��

F�� (O� WHUFHU� L� TXDUW� JUXS� GH� PHVXUHV� DVVHQ\DODWV� DO� GHQGURJUDPD� DFXOOHQ� HOV� HVSDLV� GH�
UHODFLRQV�GH� OHV� UHVWDQWV�PHVXUHV�GH�SUR[LPLWDW��0$163��&+2��+(//��65��%&� L�&1%��(O�
WHUFHU�JUXS�HQJORED�HOV�H[SRQHQWV�GH�WUDQVIRUPDFLy�EDL[RV�Z ��R�Z �����7RWHV�OHV�PDWULXV�
GH�SUR[LPLWDW�GH�OD�PqWULFD�GH�&DQEHUUD�HQ�OD�IRUPD�G¶$GNLQV��&1%��HV�PRVWUHQ�SURSHUHV�
HQWUH�HOOHV�L� LQFORVHV�GLQV�G¶DTXHVW�JUXS��(Q�FDQYL��HO�TXDUW�JUXS�DJUXSD�HOV�H[SRQHQWV�GH�
WUDQVIRUPDFLy�PLWMRV�L�DOWV��Z ����D�Z ������'LQV�G¶DTXHVW��OHV�PDWULXV�GH�OD�GLVWjQFLD�%UD\�
&XUWLV��%&��L�OD�PqWULFD�GH�0DQKDWWDQ�HVWDQGDUGLW]DGD��0$163��VHPSUH�TXHGHQ�SURSHUHV��
$O�VHX� WRUQ��VLPLODULW\� UDWLR� �65��SURSRUFLRQD�PDWULXV�GH�SUR[LPLWDW�PROW�VHPEODQWV�HQ� WRWV�
HOV�FDVRV�D�OD�GLVWjQFLD�GH�OD�FRUGD��&+2���1RWHX�TXH�DTXHVWHV�GXHV�PHVXUHV�HV�VHSDUHQ�
GH�OD�UHVWD�SHU�D�H[SRQHQWV�DOWV��Z ����L�Z ������

)LJXUHV�������$�&� �SURSHUHV� WUHV�SODQHV���3HUILOV�GH� O¶HVWDGtVWLF�VLOXHWD�PLWMDQD�SHU�D�GLIHUHQWV�HVSDLV�GH�UHODFLy��
&DGD� XQD� GH� OHV� ��� JUjILTXHV� FRUUHVSRQ� D� XQD� PHVXUD� GH� GLVVLPLODULWDW� L� HOV� �� SHUILOV� TXH� V¶KL� PRVWUHQ� HV�
FRUUHVSRQHQ� D� OHV� �� WUDQVIRUPDFLRQV� �pV� D� GLU� H[SRQHQWV� GH� WUDQVIRUPDFLy�� GH� OHV� GDGHV��/¶HL[� GH� OHV� DEVFLVVHV�
PDUFD�HO�QRPEUH�GH�JUXSV��HQWUH�. ��L�. ����$��R�HQWUH�. ��L�. ����%�L�&���/¶HL[�GH� OHV�RUGHQDGHV�PDUFD� OD�
VLOXHWD�PLWMDQD��/D� LPSRUWjQFLD�GH� O¶HVFDOD�G¶DTXHVW� HL[�pV� VHFXQGjULD� MD�TXH�HV�YHX� LQIOXwGD�SHO� UDQJ�GH�YDORUV�
SRVVLEOHV�GH�OD�PHVXUD�GH�GLVVLPLODULWDW��
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'HWHFFLy�GH�JUXSV�³QDWXUDOV´�HQ�GLIHUHQWV�HVSDLV�GH�UHODFLRQV�
3HO� TXH� ID� D� OD� FDSDFLWDW� GH� FDGD� PHVXUD� GH� SUR[LPLWDW� GH� SRVDU� GH� PDQLIHVW� GLYLVLRQV�

³QDWXUDOV´�GH� OHV�GDGHV��D� OHV� ILJXUHV�������$�&�PRVWUHP�HOV�SHUILOV�GH�VLOXHWD�PLWMDQD�REWLQJXWV�
SHU� FDGD� PHVXUD� GH� GLVVLPLODULWDW� L� WUDQVIRUPDFLy� �YHJHX� SURSHUHV� WUHV� SODQHV��� /¶HVWDGtVWLF�
VLOXHWD�PLWMDQD�SUHVHQWD� OD� WHQGqQFLD�D�DXJPHQWDU�HQ� LQFUHPHQWDU�HO�QRPEUH�GH�JUXSV��$TXHVW�
µELD[¶�HV�SUHVHQWD�TXDQ�HO�QRPEUH�G¶REMHFWHV�SHU�JUXS�pV�EDL[��1R�REVWDQW�DL[z��VLJXL�HQ�WHUPHV�
DEVROXWV�R�UHODWLXV�D�DTXHVWD�WHQGqQFLD��HV�SRGHQ�REVHUYDU�D�OHV�JUjILTXHV�Pj[LPV�R�FDQYLV�GH�
SHQGHQW�TXH�PDUTXHQ�HO�QRPEUH�GH�JUXSV�PpV�LGRQL�SHU�D�FDGD�HVSDL�GH�UHODFLRQV��

$� OHV� GDGHV� GH� %RZPDQ� 	�:LOVRQ�� 'DOH� �����D�� HVWDEOt� TXH� HO� QRPEUH� GH� JUXSV� GH� OHV�
GDGHV�HUD���R����YHJHX�����������+RP�SRW�FRPSURYDU�D�OHV�ILJXUHV�������$�FRP�QR�WRWV�HOV�HVSDLV�
GH�UHODFLRQV�H[SUHVVHQ�DTXHVW�QRPEUH�GH�JUXSV�GH�PDQHUD�QDWXUDO��6L�FRPSDUHP�HOV�SHUILOV�GH�
OD� WUDQVIRUPDFLy� QHXWUD�� Z ��� %&��� L� 0$163��� DVVHQ\DOHQ� PROW� FODUDPHQW� . �� L� . �� FRP� D�
ERQHV�RSFLRQV�GH�WDOO��65����&+2����0$1���L�('���LQGLTXHQ�. ���L�+(//�HV�GHFDQWD�SHU�. ���$�
OD�UHVWD�GH�GLVVLPLODULWDWV��&1%����&+,���L�('63����HO�SHUILO�pV�SRF�FODU��

(OV�SUDWV�GH�;HUREURPLRQ�HUHFWL�KDXULHQ�GH�PRVWUDU��VHJRQV�OD�FODVVLILFDFLy�WUDGLFLRQDO��. ���
VLQWj[RQV� GH� EDVH�� GHOV� TXDOV� VDEHP� TXH� DOJXQHV� VXEDVVRFLDFLRQV� SUHVHQWHQ� SUREOHPHV� GH�
EDL[D�GLVFULPLQDELOLWDW��/D�DSUR[LPDFLy�QXPqULFD�SDUWLWLYD�QR�PRVWUD�PDVVD�SXQWV�GH�WDOO�FODUV�DO�
YROWDQW�G¶DTXHVW�YDORU�SHUz�VL�D�HVFDOHV�PpV�JUDQV��.�LQIHULRUV���3HU�H[HPSOH��OD�QRUPD�(XFOLGLDQD�
�('���� L� OD� PqWULFD� GH� 0DQKDWWDQ� �0$1���� SUHVHQWHQ� XQ� SLF� FODU� D� . ��� (Q� FDQYL�� ('63���
DVVHQ\DOD� OHV�SDUWLFLRQV�. �� L�. ���/HV�PHVXUHV�GH�GLVVLPLODULWDW�&+2����+(//����65��� L�%&���
DVVHQ\DOHQ� IUHT�HQWPHQW�. �� L�. �� FRP�D�SXQWV�GH� WDOO�PpV� LQGLFDWV��0$163� L�&1%�VHPEOHQ�
UHVVDOWDU�WDPEp�. ��SHUz�QR�. ���)LQDOPHQW��&+,���LQGLFD�FODUDPHQW�XQD�GLYLVLy�HQ�GRV�JUXSV��HQ�
FODUD� GLVFRUGjQFLD� DPE� HOV� DQWHULRUV�� (OV�PDWROODUV� L�PjTXLHV� GH�4XHUFHWHD� VyQ� GLYLGLWV� HQ� OD�
VLQWD[RQRPLD�WUDGLFLRQDO�HQ�. ���VLQWj[RQV�GH�EDVH��GHOV�TXDOV��QR�REVWDQW��MD�HQ�FRQHL[HP�HOV�
SUREOHPHV� GH� OHV� VXEDVVRFLDFLRQV� GH� 4XHUFHWXP� FRFFLIHUDH� �YHXUH� FDStWROV� ���� L� ������
/¶DSUR[LPDFLy� GH� .�PHDQV� EDVDGD� HQ� GLVWjQFLHV� JHQHUD� DTXt� SHUILOV� GH� VLOXHWD� PLWMDQD� PpV�
SODQV��MD�TXH�HO�QRPEUH�G¶LQYHQWDULV�SHU�JUXS�pV�PpV�JUDQ��$�PpV��DVVHQ\DOD�HQ�IRUoD�HVSDLV�GH�
UHODFLy�OD�SDUWLFLy�PpV�QDWXUDO�OD�FRUUHVSRQHQW�D�. ���eV�HO�FDV��DPE�Z ��GH�('����('63����65�
���&+2���L�%&����(Q�FDQYL�&1%���DVVHQ\DOD�. ��� L�+(//���&+2�����DVVHQ\DOD�. ���$O�YROWDQW�
GHO� QRPEUH� GH� VLQWj[RQV� GH� EDVH� RULJLQDOV� �HQWUH�. ��� L�. ���� KL� KD� DOJXQHV� GLVWjQFLHV� TXH�
PDUTXHQ�XQ�SRVVLEOH�SXQW�GH�WDOO��'H�QRX��OD�GLVWjQFLD�χ��PDUFD��FRP�HQ�HO�FDV�GH�;HUREURPLRQ��
OD�SDUWLFLy�HQ�GRV�JUXSV��3HU�D�PpV�LQIRUPDFLy�VREUH�OHV�SDUWLFLRQV�UHVXOWDQWV�G¶DTXHVWV�SXQWV�GH�
WDOO��DPE�OD�GLVWjQFLD�GH�OD�FRUGD���FRQVXOWHX�HO�FDStWRO�SUHFHQGHQW��DSDUWDW����������SS������������

&RP� D� FRUROÂODUL� GHOV� UHVXOWDWV� TXH� DFDEHP� GH� FRPHQWDU� SRGHP� REVHUYDU� TXH� DOJXQHV�
PHVXUHV�GH�GLVVLPLODULWDW�SUHVHQWHQ�PpV�YDULDFLy�GH�OD�UHVSRVWD�TXH�DOWUHV�HQ�UHODFLy�DO�H[SRQHQW�
GH�WUDQVIRUPDFLy��$TXHVWD�HVWDELOLWDW�LQHVWDELOLWDW�GH�SHUILOV�HV�PDQLIHVWD�GH�PDQHUD�VHPEODQW�HQ�
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WRWV�HOV�VHWV�GH�GDGHV��eV�HYLGHQW�TXH�&+2�YDULDUj�PpV��SHU�FRQVWUXFFLy��TXH�+(//��65�PRVWUD�
SHUILOV�PROW�VHPEODQWV�D�&+2��'¶DOWUD�EDQGD��('� L�0$1�SUHVHQWHQ�PpV�GLVSDULWDW�GH�VROXFLRQV�
HQWUH�GLIHUHQWV�H[SRQHQWV�TXH�QR�SDV�OHV�VHYHV�YHUVLRQV�WUDQVIRUPDGHV�DPE�HO�SHUILO�G¶HVSqFLHV�
�('63�L�0$163���%&�L�&+,�HV�PRVWUHQ�EDVWDQW�HVWDEOHV�SHU�D�H[SRQHQWV�LQWHUPLWMRV��'H�OODUJ��OD�
PHVXUD� TXH�SUHVHQWD� SHUILOV�PpV�HVWDEOHV� pV�&1%�� TXH�D� OD� YHJDGD�� VyQ�HOV�PHQ\V�PDUFDWV��
$TXHVWD�REVHUYDFLy�FRQFRUGD�DPE�OD�SUR[LPLWDW�GHOV�HVSDLV�DOV�GHQGURJUDPHV�������%�L�������&��
3HU�WDQW��SRGHP�FRQFORXUH�TXH�&1%�pV�XQD�PHVXUD�GH�SUR[LPLWDW�DPE�XQD�VHQVLELOLWDW�EDL[D��

&RPSDUDFLy�HQWUH�SDUWLFLRQV�
/D�VHJ�HQW�PDQHUD�GH�FRPSDUDU�HOV�HVSDLV�GH�UHODFLRQV�KD�HVWDW�HVWXGLDQW�O¶DFRUG�HQWUH�OHV�

SDUWLFLRQV� JHQHUDGHV� D� GLIHUHQWV� HVFDOHV�� 3HU� D� FDGD� SDUHOOD� G¶HVSDLV� KHP� FDOFXODW� OD�PLWMDQD�
DULWPqWLFD�GH� O¶tQGH[�GH�5DQG�FRUUHJLW��9HJHX� OD�SjJLQD�����SHU�D�XQD�GHVFULSFLy�GHWDOODGD�GHO�
SURFpV� GH� FRPSDUDFLy�� $� OHV� ILJXUHV� ������$�&� SUHVHQWHP� OHV� GXHV� SULPHUHV� FRRUGHQDGHV�
SULQFLSDOV�GH�OD�PDWULX�GH�GLVVLPLODULWDWV�FRPSOHPHQW�GH�O¶tQGH[�GH�5DQG�PLWMj��+HP�H[FOzV�GH�OHV�
DQjOLVLV� G¶RUGHQDFLy� OHV� SDUWLFLRQV� JHQHUDGHV� SHU� OD� GLVWjQFLD� &+,� SHU� TXq�� HQ� pVVHU� PROW�
GLIHUHQWV�GH� OD�UHVWD�GH�SDUWLFLRQV��DFXPXODYHQ�JUDQ�SDUW�GH� OD�YDULDELOLWDW� L� LPSHGLHQ�LQWHUSUHWDU�
OHV�UHODFLRQV�HQWUH�OD�UHVWD�GH�PHVXUHV�GH�SUR[LPLWDW�L�WUDQVIRUPDFLRQV���

$��%RZPDQ�	�:LOVRQ� �9DULDELOLWDW� ����������������� ��������

�)LJXUHV� ������$�&�� 'LDJUDPHV� GH� GLVSHUVLy� GH� OHV� GXHV� SULPHUHV� FRPSRQHQWV� G¶XQD� DQjOLVL� GH� FRRUGHQDGHV� SULQFLSDOV�
UHDOLW]DGD�D�SDUWLU�GH�OD�GLVVLPLODULWDW�FRPSOHPHQW�GH�O¶tQGH[�GH�5DQG�FRUUHJLW�SHU�O¶DW]DU�SURPLWJ��6¶LQGLFD�D�FDGD�JUjILFD�OD�
SURSRUFLy�GH�YDULDELOLWDW�PRVWUDGD��
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%�;HUREURPLRQ�HUHFWL�� �9DULDELOLWDW� ����������������� ��������

��
&�4XHUFHWHD�LOLFLV��VHQVH�4XHUFHQLRQ� �

�9DULDELOLWDW� ���������������� ��������

�
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/D�ILJXUD�������$�SUHVHQWD�XQ�DUF�FODU��(O�SULPHU�HL[�GH�OD�RUGHQDFLy�DFXPXOD�JUDQ�SDUW�GH�OD�
YDULDELOLWDW�UHSUHVHQWDGD��������3HU�DTXHVW�PRWLX�VHUj�O¶~QLF�TXH�LQWHUSUHWDUHP��$�O¶H[WUHP�GUHW�GH�
O¶HL[� HV� VLWXHQ� OHV� WUDQVIRUPDFLRQV� SURSHUHV� D� Z �� L� D� O¶DOWUH� FRVWDW�� D� O¶HVTXHUUD�� OHV�
WUDQVIRUPDFLRQV�TXH�GRQHQ�PpV�SHV�DOV�Wj[RQV�DEXQGDQWV��Z ����L�Z ����/D�PDMRULD�GH�PHVXUHV�
GH� SUR[LPLWDW� WHQHQ� UHSUHVHQWDQWV� D� OHV� GLIHUHQWV� SDUWV� GH� O¶DUF�� D� H[FHSFLy� GH� &1%�� TXH�
FRQFHQWUD� OHV�FODVVLILFDFLRQV�SURSHUHV�DO�FDV�ELQDUL��'¶DOWUD�EDQGD�� OD�GLVWjQFLD�GH�+HOOLQJHU�QR�
DUULED�D�OD�SDUW�PpV�HVTXHUUD�GH�O¶DUF��SHUTXq�LQFORX�OD�WUDQVIRUPDFLy�DUUHO�TXDGUDGD���

/HV� ILJXUHV� ������%� L� ������&� QR� SUHVHQWHQ� DTXHVWD� HVWUXFWXUD� G¶DUF�� 7DQPDWHL[�� OD�
LQWHUSUHWDFLy�GHO�SULPHU�HL[�GH� OD�RUGHQDFLy�pV�VHPEODQW��(Q�FDQYL��HO� VHJRQ�HL[�GH� WRWHV�GXHV�
RUGHQDFLRQV�Wp�D�XQ�H[WUHP�HOV�HVSDLV�GH�UHODFLy�GH�('63�L�D�O¶DOWUH�H[WUHP�HOV�GH�('�L�0$1��(OV�
HVSDLV�GH�0$163�WDPEp�TXHGHQ�VLWXDWV�IRUoD�DPXQW�D�OD�ILJXUD�������&��/D�UHVWD�GH�PHVXUHV�GH�
SUR[LPLWDW��VHQVH�FRPSWDU�&+,��HV�VLWXDHQ�D�OD�SDUW�LQWHUPqGLD��8QD�SRVVLEOH�LQWHUSUHWDFLy�GH�O¶HL[�
WLQGULD�UHODFLy�DPE�OD�LQFOXVLy�GH�OD�DEXQGjQFLD�WRWDO�GH�O¶LQYHQWDUL�HQ�OD�PHVXUD�GH�OHV�UHODFLRQV�
GH�SUR[LPLWDW���

/HV� ILJXUHV� ������$�&� FRPSOHPHQWHQ� OD� LQIRUPDFLy� SURSRUFLRQDGD� SHU� OHV� RUGHQDFLRQV�
DQWHULRUV��0RVWUHQ�HOV�GHQGURJUDPHV�UHVXOWDQWV�GHO�PqWRGH�DJORPHUDWLX�FRPSOHWH�OLQNDJH�DSOLFDW�
VREUH� OHV� PDWULXV� GH� VLPLODULWDW� YDORUDGD� DPE� O¶tQGH[� GH� 5DQG� PLWMj�� (OV� GHQGURJUDPHV� $�&�
V¶DVVHPEOHQ� PHQ\V� HQWUH� HOOV� TXH� HOV� GH� OHV� ILJXUHV� ������$�&�� IHQW� SDOqV� O¶LQFUHPHQW� GH�
FRPSOH[LWDW�TXH�VXSRVD� O¶DSOLFDFLy�GHOV�PqWRGHV�GH�FOXVWHULQJ��(O�SULPHU�GHQGURJUDPD��������$�
VHSDUD� HQ� GRV� JUXSV� OHV� FODVVLILFDFLRQV�� $TXHVWV� GRV� JUXSV� HV� FRUUHVSRQHQ�� HYLGHQWPHQW�� DOV�
JUXSV�REVHUYDWV�HQ� O¶DUF�GH� OD�RUGHQDFLy�������$� L�FRQFRUGHQ�TXDVL�FRPSOHWDPHQW�DPE�HOV�GRV�
JUDQV�JUXSV�GHO�GHQGURJUDPD�GH� OD� ILJXUD�������$��(Q�FDQYL��HOV�FLQF�JUXSV�G¶HVSDLV�GH� UHODFLy�
TXH�WUREDYHP�DOV�GHQGURJUDPHV�������%�L�������&�QR�HV�UHSHWHL[HQ�DTXt��DPE�O¶H[FHSFLy��SRWVHU��
GHO�JUXS�GHWHUPLQDW�SHU� OD�PHVXUD�GH�SUR[LPLWDW�&+,��&RPSDUDQW�JOREDOPHQW�HOV�GHQGURJUDPHV�
GH�OHV�ILJXUHV�������$�&�DPE�HOV�GH�OHV�ILJXUHV�������$�&�KRP�HV�SRW�SODQWHMDU��eV�HTXLYDOHQW�OD�
FRPSDUDFLy� HQWUH� HVSDLV� GH� UHODFLy� SHU� D� RUGHQDFLRQV� TXH� SHU� D� FODVVLILFDFLRQV"� 3HU� WDO�
G¶HVEULQDU�KR�� KHP� FDOFXODW� OD� FRUUHODFLy� SHU� UDQJV� GH�6SHDUPDQ� HQWUH� OD�PDWULX� G¶DFRUG� HQWUH�
PDWULXV�GH�GLVVLPLODULWDW��OD�XWLOLW]DGD�SHU�D�JHQHUDU�HOV�GHQGURJUDPHV�GH�OHV�ILJXUHV�������$�&���L�
OD�PDWULX� G¶DFRUG� HQWUH� SDUWLFLRQV� �OD� XWLOLW]DGD� SHU� D� JHQHUDU� HOV� GHQGURJUDPHV� GH� OHV� ILJXUHV�
������$�&���/HV�FRUUHODFLRQV�VyQ�������SHU�D�$��������SHU�D�%�L�������SHU�D�&��$TXHVWV�YDORUV�GH�
FRUUHODFLy�QR�VyQ�PDVVD�DOWV�� L�GHPRVWUHQ�TXH�HO�FRPSRUWDPHQW�VHPEODQW�GH�GXHV�PHVXUHV�GH�
SUR[LPLWDW� HQ� HO� FRQMXQW� GH� O¶HVSDL� GH� UHODFLRQV� QR� LPSOLFD� XQ� FRPSRUWDPHQW� VHPEODQW� TXDQ�
V¶DSOLTXHQ�PqWRGHV� GH� FOXVWHULQJ�� (OV� GDUUHUV� HV� YHXHQ�PpV� DIHFWDWV� SHU� OHV� GLIHUqQFLHV� D� OHV�
GLVWjQFLHV�SHWLWHV��(Q�FDQYL��HQ� OD�FRUUHODFLy�HQWUH�PDWULXV�GH�GLVVLPLODULWDW� LQWHUYHQHQ� WRWHV� OHV�
GLVWjQFLHV�� JUDQV� L� SHWLWHV�� &RP� TXH� HOV� PqWRGHV� G¶RUGHQDFLy� GRQHQ� SULRULWDW� D� OHV� GLVWjQFLHV�
JUDQV��KRP�SRW�HVSHUDU�TXH�OHV�UHODFLRQV�TXH�PRVWUHQ�HQ�HO�GLDJUDPHV�UHVXOWDQWV�VLJXLQ�WDPEp�
OOHXJHUDPHQW�GLIHUHQWV�GH�OHV�UHODFLRQV�LPSRUWDQWV�SHU�DOV�PqWRGHV�GH�FOXVWHULQJ��
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$��%RZPDQ�	�:LOVRQ� %�;HUREURPLRQ�HUHFWL� &�4XHUFHWHD�VHQVH�4XHUFHQLRQ�

� ��)LJXUD�������$�&��'HQGURJUDPHV�REWLQJXWV�PLWMDQoDQW�FRPSOHWH�OLQNDJH�VREUH�OD�PDWULX�GH�YDORUV�PLWMDQV�GH�O¶tQGH[�GH�5DQG��
�
�
�
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&RPSDUDFLy�DPE�HO�FULWHUL�WUDGLFLRQDO�

/D�SDUWLFLy�WUDGLFLRQDO�HQ�VLQWj[RQV�GH�EDVH�DSDUHL[�IRUoD�DwOODGD�DOV�GRV�GHQGURJUDPHV�GH�
OHV�ILJXUHV�������%�L�������&��(Q�WRW�FDV��HO�FULWHUL�WUDGLFLRQDO�VHPEOD�HVWDU�UHODFLRQDW�VREUHWRW�DPE�
SDUWLFLRQV�REWLQJXGHV�DPE�H[SRQHQWV�GH�WUDQVIRUPDFLy�PLWMRV�EDL[RV�HQ�%��GHV�GH�Z ��D�Z �����L�
PLWMRV�HQ�&��GHV�GH�Z ����D�Z ������/HV�WDXOHV�������%�L�&�SUHVHQWHQ�HOV�YDORUV�G¶DMXVW�GH�5DQG�
PLWMj�GH�FRPSDUDFLy�DPE�OD�VLQWD[RQRPLD��$�OHV�GDGHV�GH�;HUREURPLRQ�HUHFWL� OHV�FLQF�PHVXUHV�
GH�SUR[LPLWDW�TXH�JHQHUHQ�FODVVLILFDFLRQV�PpV�SUz[LPHV�D�OD�WUDGLFLRQDO�VyQ��SHU�RUGUH��0$163��
+(//��R�&+2���('�L�65��(Q�HO�FDV�GH�4XHUFHWHD�VHQVH�4XHUFHQLRQ��OHV�PHVXUHV�GH�SUR[LPLWDW�
PpV�LGzQLHV�VHULHQ�+(//��R�&+2���65��('63�L�%&��5HFRUGHX�TXH�+(//��&+2�L�65�VyQ�PHVXUHV�
GH�SUR[LPLWDW� DPE�SURSLHWDWV� VHPEODQWV�� L� TXH� WDPEp�KR�VyQ�%&� L�0$163��6RUSUqQ� OD� UHODWLYD�
ERQD�PDUFD�G¶('�L�('63�DPE�H[SRQHQWV�EDL[RV��Z ������&RP�TXH�HOV�VHXV�UHVXOWDWV�YDULHQ�PROW�
SHU�D�GLIHUHQWV�H[SRQHQWV�GH�WUDQVIRUPDFLy��QR�FRQVLGHUHP�HOV�UHVXOWDWV�SURX�FRQFORHQWV�FRP�SHU�
D�LQFORXUH�('63�R�('�HQWUH�OHV�PHVXUHV�GH�SUR[LPLWDW�KDELWXDOPHQW�PpV�HILFLHQWV��

3HO� TXH� ID� DOV� H[SRQHQWV� GH� WUDQVIRUPDFLy�� HO� PpV� LQGLFDWV� VHULHQ� Z ���� R� Z ���� SHU� DO�
;HUREULRPLRQ�HUHFWL� L� OOHXJHUDPHQW�PpV�HOHYDWV�SHU�D�4XHUFHWHD��$TXHVWD�GLIHUqQFLD�HQWUH�XQ� L�
DOWUH� FRQMXQW� GH� GDGHV� YLQGULD� D� IHU� SDOqV� TXH� DOV� ERVFRV� L� PDWROODUV� GH� 4XHUFHWHD� OHV�
DEXQGjQFLHV�GHOV�Wj[RQV�VyQ�SUREDEOHPHQW�PpV�LPSRUWDQWV�SHU�D�HVWDEOLU�HOV�JUXSV�TXH�DOV�SUDWV�
GH�;HUREURPLRQ��$TXHVW�IHW�FRQILUPD�HOV�UHVXOWDWV�GHO�FDStWRO�SUHFHGHQW��YHJHX�SjJ��������

%�;HUREURPLRQ�HUHFWL��
� ('� ('63� 0$1� 0$163� &+2� +(//� 65� &1%� %&� &+,� �

�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
���� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
���� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �

� � � � � � � � � � � �
�
&�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��

� ('� ('63� 0$1� 0$163� &+2� +(//� 65� &1%� %&� &+,� �
�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
���� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
�� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
���� ������ ������ ������ ������ ������ ������ ������ ������ ������ ������ �
�� ������ ������ ������ ������ ������ ������ ������ ������ ����� ������ �
� � � � � � � � � � � �

7DXOHV�������%�&��$FRUG�HQWUH�OHV�FODVVLILFDFLRQV�JHQHUDGHV�SHU�'%�.0��HPSUDQW�OHV�GLIHUHQWV�
PHVXUHV�GH�SUR[LPLWDW��FROXPQHV��L�HOV�GLIHUHQWV�H[SRQHQWV�GH�WUDQVIRUPDFLy��ILOHV���L�OD�SDUWLFLy�
GH� OD� VLQWD[RQRPLD� WUDGLFLRQDO� HQ�.�  ��� �%�;HUREURPLRQ� HUHFWL�� L�.�  ��� �&�4XHUFHWHD� LOLFLV�
VHQVH�4XHUFHQLRQ���(OV�YDORUV�PRVWUDWV�VyQ�HOV�GH�O¶tQGH[�GH�5DQG�FRUUHJLW�SHU�O¶DW]DU��SURPLWMDW�
HQWUH� OHV� SDUWLFLRQV� .�  ��� .�  ������� . ���� 6¶DVVHQ\DOD� OD� WUDQVIRUPDFLy� GH� FDGD� PHVXUD� GH�
SUR[LPLWDW�TXH�SUHVHQWD�XQ�PLOORU�DMXVW��$�OD�YHJDGD��KHP�UHVVDOWDW�DPE�QHJUHWD�HO�YDORU�PpV�DOW�
GH�OD�WDXOD��

�
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3HU�WDO�GH�FRPSOHWDU�OD�FRPSDUDFLy�DPE�HO�FULWHUL�H[WHUQ��SUHVHQWHP�D�OD�WDXOHV�������%�&�OD�
FDSDFLWDW�GH�FODVVLILFDFLy�FRUUHFWD�G¶LQYHQWDULV�GH�FDGD�HVSDL�GH� UHODFLRQV��YDORUDGD�D�SDUWLU�GH�
O¶H[HFXFLy�G¶XQD�DQjOLVL� GLVFULPLQDQW�EDVDGD�HQ�GLVWjQFLHV��1RWHX�TXH� O¶H[WUDFFLy� OHDYH�RQH�RXW�
HQ�HO�FDV�GH�OD�GLVWjQFLD�&+,�QR�pV�GHO�WRW�YjOLGD�MD�TXH�FDOGULD��D�FDGD�H[WUDFFLy��FDOFXODU�GH�QRX�
WRWD�OD�PDWULX�GH�GLVWjQFLHV��1R�REVWDQW��QR�FUHLHP�TXH�DTXHVW�LQFRQYHQLHQW�KDJL�DIHFWDW�PDVVD�
HOV�UHVXOWDWV��(OV�SHUFHQWDWJHV�GH�UHFXSHUDFLy� OHDYH�RQH�RXW�VyQ�IRUoD�HOHYDWV�HQ�WRWV�HOV�FDVRV�
�UHFRUGHX� TXH� QR� VyQ� YDORUV� GH� O¶tQGH[� GH� 5DQG��� 6L� FRPSDUHP� HOV� YDORUV� PpV� DOWV� GH� FDGD�
FROXPQD��YHXUHP�TXH�OHV�PHVXUHV�GH�SUR[LPLWDW�DPE�SHUFHQWDWJHV�GH�UHFXSHUDFLy�PpV�HOHYDWV�
VyQ�&+2� L�+(//��VHJXLGHV�GH�&1%��%&� L�('63��3HO�TXH� ID�D� OD� WUDQVIRUPDFLy�PpV� LGzQLD�HOV�
UHVXOWDWV�FRQILUPHQ�OD�WHQGqQFLD�REVHUYDGD�D�OHV�WDXOHV�������%�&��
�

�
%�;HUREURPLRQ�HUHFWL�
�

� ('� ('63� 0$1� 0$163� &+2� +(//� 65� &1%� %&� &+,� �
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �

� � � � � � � � � � � �
�
&�4XHUFHWHD�VHQVH�4XHUFHQLRQ�
�

� ('� ('63� 0$1� 0$163� &+2� +(//� 65� &1%� %&� &+,� �
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
���� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
�� ����� ����� ����� ����� ����� ����� ����� ����� ����� ����� �
� � � � � � � � � � � �

7DXOHV� ������%�&�� &DSDFLWDW� GH� UHFODVVLILFDFLy� G¶LQYHQWDULV� GHOV� GLIHUHQWV� HVSDLV� GH� UHODFLy��
3HUFHQWDWJHV� GH� UHFODVVLILFDFLy� FRUUHFWD� D� SDUWLU� GH� OD� DYDOXDFLy� OHDYH�RQH�RXW� GH� OD� UHJOD�
GLVFULPLQDQW� EDVDGD� HQ�GLVWjQFLHV� HPSUDQW� OD� VLQWD[RQRPLD� WUDGLFLRQDO� FRP�D� FODVVLILFDFLy�GH�
SDUWLGD�� 6¶DVVHQ\DOD� OD� WUDQVIRUPDFLy� GH� FDGD�PHVXUD� GH� SUR[LPLWDW� TXH� SUHVHQWD� XQD�PLOORU�
UHFODVVLILFDFLy��$�OD�YHJDGD��KHP�UHVVDOWDW�DPE�QHJUHWD�HO�YDORU�PpV�DOW�GH�OD�WDXOD���
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��������'LVFXVVLy�
6yQ�jPSOLDPHQW�DFFHSWDWV�HOV� LQFRQYHQLHQWV�GH� OD�GLVWjQFLD�(XFOLGLDQD�TXDQ�pV�DSOLFDGD�D�

O¶HVWXGL�GH�OHV�UHODFLRQV�HQWUH�LQYHQWDULV��(Q�HO�QRVWUH�HVWXGL�KHP�PRVWUDW�TXH�OD�FDSDFLWDW�GH�OD�
GLVWjQFLD� (XFOLGLDQD� SHU� D� SRVDU� GH� UHOOHX� HVWUXFWXUHV� pV� IRUoD� GHSHQHQW� GH� OD� WUDQVIRUPDFLy�
HVFROOLGD�SHU�D�OHV�GDGHV��$�OD�YHJDGD��O¶DMXVW�DO�FULWHUL�H[WHUQ�pV�GHOV�PpV�SREUHV���

/D� PqWULFD� GH� 0DQKDWWDQ� VHPEOD� REWHQLU� UHVXOWDWV� OOHXJHUDPHQW� PLOORUV� TXH� OD� GLVWjQFLD�
(XFOLGLDQD�� 7RW� L� DL[z�� FDO� UHFRUGDU� TXH� HQ� O¶DSUR[LPDFLy�'%� �GLVWDQFH� EDVHG�� GH�.�PHDQV� L� D�
O¶DQjOLVL� GLVFULPLQDQW�� HO� SXQW� FHQWUDO� GHO� FO~VWHU� D� SDUWLU� GHO� TXDO� HV� FDOFXOHQ� OHV� GLVWjQFLHV� DO�
PDWHL[� pV� HO� FHQWURLGH�� 3HU� WDQW�� HOV� DOJRULVPHV� '%� RSHUHQ� FRP� VL� OD� QRUPD� IRV� /���
LQGHSHQGHQWPHQW�GH�TXH�HQ�UHDOLWDW�KR�VLJXL�R�QR��(Q�HO�FDV�G¶XQD�QRUPD�/��VHULD�PpV�DGHTXDW��
SRWVHU��HO�FjOFXO�GH�PHGRLGV��SXQWV�FHQWUDO�PHGLDQD���7DQPDWHL[��SHO�TXH�ID�DO�FOXVWHULQJ�VHPEOD�
FODU� TXH� HO� IHW� TXH� XQD�PHVXUD� VLJXL� VLPqWULFD� �QR� HOLPLQL� OHV� GREOHV� DEVqQFLHV�� SHUMXGLFD� HOV�
UHVXOWDWV� GH� OD� FODVVLILFDFLy�� MD� TXH� WDQW� 0$1� FRP� ('� SURSRUFLRQHQ� UHVXOWDWV� SREUHV� HQ�
FRPSDUDFLy�DPE�DOWUHV�GLVVLPLODULWDWV��1R�FUHLHP��SHUz��TXH�DTXHVW�VLJXL�O¶~QLF�IDFWRU�GH�OD�VHYD�
IDOWD�G¶HILFLqQFLD���

/D�WUDQVIRUPDFLy�GHO�SHUILO�G¶HVSqFLHV�SURYRFD�FDQYLV�SURIXQGV�HQ� O¶HVSDL�GH�UHODFLRQV�� WDQW�
GH�('�FRP�D�0$1��1R�REVWDQW�� HQ�HO� FDV�GH� OD� QRUPD�(XFOLGLDQD� O¶HVSDL� UHVXOWDQW��('63��QR�
VHPEOD�PpV� DGHTXDW� SHU� DO� FOXVWHULQJ� TXH�('�� (Q� FDQYL�� OD�PDWHL[D� WUDQVIRUPDFLy� DSOLFDGD� D�
0$1� LQFUHPHQWD� QRWDEOHPHQW� WDQW� OD� FDSDFLWDW� GH� GHWHFWDU� HVWUXFWXUHV� FRP� OD� VHPEODQoD�GHOV�
UHVXOWDWV� DPE� HO� FULWHUL� H[WHUQ� ILWRVRFLROzJLF�� (Q� DTXHVW� VHQWLW�� FRQILUPHP� OD� UHFRPDQDFLy� GH�
0$163�IHWD�SHU�&DPEHOO��������L�)DLWK�HW�DO����������'¶DOWUD�EDQGD��OD�HVWUHWD�UHODFLy�G¶DTXHVWD�
GLVVLPLODULWDW�DPE�OD�GLVWjQFLD�GH�%UD\�&XUWLV��%&��������PHUHL[�XQ�HVWXGL�PpV�DSURIXQGLW�GH�OHV�
UHODFLRQV�WHzULTXHV�GH�OHV�GXHV�PHVXUHV��

-D�KHP�FRPHQWDW�TXH��HQ�HO�FRQWH[W�GH�WUDQVIRUPDFLRQV�GH�OHV�GDGHV�DGRSWDW��FDO�WUDFWDU�OHV�
GLVWjQFLHV� GH� OD� FRUGD� �&+2�� 2UOyFL� ������ L� +HOOLQJHU� �+(//�� 5DR� ������ FRP� D� SUR[LPLWDWV�
HTXLYDOHQWV��/¶q[LW�GH�+HOOLQJHU�SHU�GDPXQW�GH�OD�FRUGD�HV�GHX�QRPpV�DO�UDQJ�GH�WUDQVIRUPDFLRQV�
TXH�KHP�FRPSDUDW��$PE�OD�GLVWjQFLD�GH�OD�FRUGD��FRP�DPE�('��OHV�WUDQVIRUPDFLRQV�Z ����L�Z ����
H[DJHUHQ� PDVVD� OD� LPSRUWjQFLD� GH� OHV� HVSqFLHV� DPE� DEXQGjQFLD� JUDQ� L� HOV� UHVXOWDWV� GHO�
FOXVWHULQJ�HV�YHXHQ�GHIRUPDWV��/D�WUDQVIRUPDFLy�GH�+HOOLQJHU�HV�SRW�DSOLFDU�D�XQ�UDQJ�PpV�DPSOL�
GH�GDGHV��MD�TXH�O¶DUUHO�TXDGUDGD�LPSOtFLWD�HQ�OD�WUDQVIRUPDFLy�pV�XQ�FULWHUL�XQD�PLFD�FRQVHUYDGRU�
SHO� TXH� ID� D� GRQDU�PDVVD�SHV� D� XQHV�HVSqFLHV� UHVSHFWH� OHV� DOWUHV�� 7RW� L� DL[z� FUHLHP�TXH�� HQ�
FRQMXQW��+(//�pV�OD�PLOORU�RSFLy�G¶HQWUH�DTXHOOHV�PHVXUHV�GH�SUR[LPLWDW�HXFOLGLDQHV��

6LPLODULW\� UDWLR� �65��:LVKDUW������� IRX�XQD�PHVXUD� IRUoD�XWLOLW]DGD�GXUDQW�HOV�DQ\V���� L�����
$FWXDOPHQW��VHPEOD�KDYHU�FDLJXW�HQ�GHV~V�HQ� IDYRU�GH�&+2�R�+(//��&RQILUPHP�DTXt�TXH�HOV�



&DStWRO������7UDQVIRUPDFLRQV��PHVXUHV�GH�SUR[LPLWDW�L�FODVVLILFDFLy�

�

���

UHVXOWDWV�GH�65�VyQ�PROW�SURSHUV�DOV�GH�&+2��WDQW�HQ�RUGHQDFLRQV�FRP�HQ�FODVVLILFDFLRQV��/D�QR�
HXFOLGLDQLWDW�GH�65�pV�XQ�DUJXPHQWV�SURX�IRUW�SHU�D�SUHIHULU�&+2�R�+(//��

/D� PqWULFD� GH� &DQEHUUD� HQ� OD� IRUPD� G¶$GNLQV� �&1%�� /DQFH� 	� :LOODPV� ������ SUHVHQWD�
SHUFHQWDWJHV�GH�FODVVLILFDFLRQV�FRUUHFWHV�D� O¶DQjOLVL�GLVFULPLQDQW� IRUoD�ERQHV��$TXHVW� IHW�SRGULD�
VHU�GHJXW�D�OD�FRLQFLGqQFLD�DPE�HO�FULWHUL�WUDGLFLRQDO�D�GRQDU�SHV�D�HVSqFLHV�SRF�DEXQGDQWV��(Q�
ILWRVRFLRORJLD� D� YHJDGHV� HOV� Wj[RQV� SRF� DEXQGDQWV� WHQHQ� IRUoD� LPSRUWjQFLD� SHUTXq� SRGHQ�
SUHVHQWDU� XQD� ILGHOLWDW� DOWD�� 1R� REVWDQW�� OD� EDL[D� FDSDFLWDW� GH� &1%� SHU� D� SRVDU� GH� UHOOHX�
HVWUXFWXUHV� �DOPHQ\V� DPE� HO� FULWHUL� GH� OD� VLOXHWD�PLWMDQD�� ID� TXH� DTXHVWD�PqWULFD� VLJXL� XQ�PDO�
FDQGLGDW�SHU�D�HVWXGLDU�O¶HVWUXFWXUD�G¶LQYHQWDULV�GH�YHJHWDFLy�VHQVH�FDS�FRQHL[HPHQW�D�SULRUL�GHO�
SRVVLEOH�QRPEUH�GH�JUXSV�GH�OHV�GDGHV��

/D�GLVWjQFLD�GH�%UD\�&XUWLV��%&��%UD\�	�&XUWLV�������pV�XQD�GLVVLPLODULWDW�VHPL�PqWULFD�L�QR�
HXFOLGLDQD��0DOJUDW�DL[z��VHPEOD�GRQDU�IRUoD�ERQV�UHVXOWDWV�HQ�FRPELQDFLy�DPE�HOV�PqWRGHV�GH�
FODVVLILFDFLy� EDVDWV� HQ� GLVWjQFLHV�� -XQWDPHQW� DPE� 0$163�� pV� XQD� PHVXUD� VHQVLEOH� D� O¶KRUD�
SRVDU�GH�PDQLIHVW�HVWUXFWXUHV�GH�FODVVLILFDFLy��L�O¶DMXVW�D�OD�FODVVLILFDFLy�ILWRVRFLROzJLFD�WUDGLFLRQDO�
pV�GHOV�PLOORUV��GDUUHUD�GH�+(//��

'¶HQWUH� OHV�PHVXUHV�GH�SUR[LPLWDW�HVWXGLDGHV�� OD�GLVWjQFLD�χ�� �&+,��pV� OD�PHQ\V�DGHTXDGD�
SHU� D� O¶DSUR[LPDFLy�'%�� ILQV� L� WRW� SHU� VRWD� G¶('�� /D� UDy� pV� OD� SRQGHUDFLy� HQ� H[FpV�G¶HVSqFLHV�
UDUHV� L� LQYHQWDULV�DPE�SRFV�Wj[RQV��TXH�UHVXOWD�HQ�XQ�HVSDL�GH�UHODFLRQV�SRF�DSWH�SHU�D�FHUFDU�
HVWUXFWXUHV�HVIqULTXHV��(Q� UHODFLy�D�DTXHVW�HVSDL�GH�&+,�� O¶DSUR[LPDFLy�'%� WHQGHL[�D�VHQ\DODU�
SDUWLFLRQV� HQ� . �� JUXSV�� $TXHVW� IHW� HQV� SHUPHW� HVSHFXODU� TXH� KRP� SRGULD� GLVVHQ\DU� XQ�
DOJRULVPH� TXH� UHDOLW]pV� UHFXUVLYDPHQW� SDUWLFLRQV� ELQjULHV�� $TXHVW� DOJRULVPH� VHULD� DQjOHJ� D�
O¶DOJRULVPH�7:,163$1� �+LOO�HW�DO�� ������� SHUz�HPSUDQW� WRW� O¶HVSDL�SURSRUFLRQDW�SHU� OD�GLVWjQFLD�
&+,� L� QR� QRPpV� HO� SULPHU� HL[� GH� O¶DQjOLVL� GH� FRUUHVSRQGqQFLHV�� 8Q� FULWHUL� G¶DWXUDGD� GH� OHV�
GLYLVLRQV� SRGULD� VHU� OD� GLVPLQXFLy� G¶XQ� HVWDGtVWLF� G¶DYDOXDFLy� GH� O¶DwOODPHQW� R� OD� GLVPLQXFLy� GHO�
QRPEUH�GH�Wj[RQV�ILGHOV�SHU�VRWD�G¶XQ�GHWHUPLQDW�OOLQGDU��
�
�
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��������&RQFOXVLRQV�
/HV�DSRUWDFLRQV�IHWHV�HQ�DTXHVW�FDStWRO�HV�SRGHQ�VLQWHWLW]DU�HQ�HOV�VHJ�HQWV�SXQWV��

• +HP�DSRUWDW�DOJXQV�HOHPHQWV� WHzULFV�QRXV�GH�FRPSDUDFLy�HQWUH�PHVXUHV�GH�SUR[LPLWDW��
&RQFUHWDPHQW�� FUHLHP� LQWHUHVVDQWV� OHV� UHODFLRQV� HQWUH� OD� GLVWjQFLD� GH� OD� FRUGD� L� OD�
GLVWjQFLD�GH�+HOOLQJHU�� OHV� UHODFLRQV�HQWUH� OHV�QRUPHV�/�� L�/�� L� OHV� WUDQVIRUPDFLRQV�TXH�
SURSRUFLRQHQ� ORQJLWXGV� GHO� YHFWRU� ��� L� OD� UHODFLy� HQWUH� OD� GLVWjQFLD� GH� 0DQKDWWDQ�
UHODWLYLW]DGD�L�OD�GLVWjQFLD�GH�%UD\�&XUWLV��

• +HP�SURSRVDW�XQD�QRYD�DSUR[LPDFLy�DO�FOXVWHULQJ�SDUWLWLX�EDVDGD�HQ�PDWULXV�VLPqWULTXHV�
GH� GLVVLPLODULWDW� HQWUH� REMHFWHV� �DSUR[LPDFLy�'%��� $TXHVWD� DSUR[LPDFLy� REUH� OD� SRUWD� D�
UHDOLW]DU� SDUWLFLRQV� VREUH� TXDOVHYRO� HVSDL� GH� GLVVLPLODULWDWV�� 7DPEp�� KHP� HVWXGLDW� HOV�
HIHFWHV� TXH� SURYRFD� OD� QR�HXFOLGLDQLWDW� GH� O¶HVSDL� GH� UHODFLRQV� VREUH� O¶DSUR[LPDFLy�'%�
GHPRVWUDQW�TXH�OHV�FRUUHFFLRQV�SHU�DVVROLU�HXFOLGLDQLWDW�DXJPHQWHQ�OD�ERUURVLWDW�GH�O¶HVSDL�
GH�UHODFLRQV��

• (QWUH� OHV�PHVXUHV�GH�SUR[LPLWDW� DSOLFDGHV�DO�FOXVWHULQJ�� OHV�RSFLRQV�TXH�FRPELQHQ�XQD�
ERQD�FDSDFLWDW�GH�GHWHFFLy�GH�FO~VWHUV�L�XQ�DFRUG�DPE�OD�FODVVLILFDFLy�WUDGLFLRQDO�VyQ�OHV�
WUDQVIRUPDFLRQV�GLVWjQFLHV�GH�OD�FRUGD�+HOOLQJHU�SHU�D�OD�QRUPD�/��L� OD�WUDQVIRUPDFLy�GHO�
SHUILO� G¶HVSqFLHV� SHU� D� OD� QRUPD� /��� $� OD� WDXOD� VHJ�HQW� UHVXPLP� OHV� GLVVLPLODULWDWV�
UHFRPDQDGHV�VHJRQV�HOV�UHTXHULPHQWV�GH�PHWULFLWDW�L�HXFOLGLDQLWDW�GHVLWMDWV��

5HTXHULPHQWV� 'LVWjQFLHV�UHFRPDQDGHV�
0qWULFD�L�HXFOLGLDQLW]DEOH� +(//��&+2��
0qWULFD� +(//��&+2��R�0$163�
6HPLPqWULFD� +(//��&+2���0$163�R�%&�

�
• 3HO�TXH�ID�D�OD�UHODFLy�HQWUH�OD�WUDQVIRUPDFLy�GH�OHV�HVFDOHV�RUGLQDOV�GH�%UDXQ�%ODQTXHW�L�

'RPLQ�L�HOV�UHVXOWDWV�GHOV�DOJRULVPHV�GH�FOXVWHULQJ�EDVDWV�HQ�HVSDLV�PqWULFV��pV�LPSRUWDQW�
OD� UDy� HQWUH� HO� YDORU� TXH� UHSUHVHQWD� O¶DEVqQFLD� ���� L� O¶DXJPHQW� SHU� DOV� UHVWDQWV� HVWDWV�
RUGLQDOV��5HFRPDQHP�XQ�H[SRQHQW�GH�WUDQVIRUPDFLy�HVFDODU�FRPSUqV�HQWUH�Z ����L�Z ��D�
SDUWLU� GH� OD� WUDQVIRUPDFLy� FRPELQDGD�GH� YDQ�GHU�0DDUHO�� R�XQ�H[SRQHQW� FRPSUqV�HQWUH�
Z �����L�Z ����D�SDUWLU�GHOV�SHUFHQWDWJHV�GH�FREHUWXUD�GH�%UDXQ�%ODQTXHW��'¶DOWUD�EDQGD��
HOV�UHVXOWDWV�VHPEOHQ�LQGLFDU�OOHXJHUHV�GLIHUqQFLHV��SHO�TXH�ID�D�O¶H[SRQHQW�LGzQL��HQWUH�HOV�
SDUWV�GH�;HUREURPLRQ�L�OHV�ERVTXLQHV�R�PDWROODUV�GH�4XHUFHWHD�VHQVH�4XHUFHQLRQ��

�
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&DStWRO������,GHQWLILFDFLy�GH�UHJLRQV�GHQVHV�HQ�O¶HVSDL�
PXOWLYDULDQW�GH�FRPXQLWDWV�

�

������,QWURGXFFLy��
��������/¶DQjOLVL�GH�GHQVLWDWV�SHU�D�UHFRQqL[HU�JUXSV�GH�FRPXQLWDWV�YHJHWDOV�

/D� PDMRULD� GH� WUHEDOOV� G¶DQjOLVL� GH� FRPXQLWDWV� XWLOLW]HQ� VRYLQW� HOV� PDWHL[RV� PqWRGHV�
PXOWLYDULDQWV� GH� FODVVLILFDFLy� L� RUGHQDFLy�� 3RGDQL� HW� DO�� ������� DGYHUWHL[HQ� GHO� ULVF� G¶DSOLFDU�
FzPRGDPHQW��VHQVH�FUtWLFD��XQ�FRS�L�DOWUH�HOV�PDWHL[RV�PqWRGHV��(Q�JHQHUDO��HOV�HVWXGLV�G¶DQjOLVL�
GH� FO~VWHU� �FOXVWHU� DQDO\VLV�� GH� YHJHWDFLy� HV� OLPLWHQ� D� O¶DSOLFDFLy� GHOV� PRGHOV� MHUjUTXLF�
�DJORPHUDWLX� R� GLYLVLX�� L�� PpV� UHFHQWPHQW�� HO� SDUWLWLX� �YHJHX� HO� FDStWRO� ���� SHU� D� XQD� UHYLVLy�
G¶DTXHVWV�PqWRGHV���(Q�WD[RQRPLD�L�VLQWD[RQRPLD�QXPqULFD�H[LVWHL[HQ��SHUz��DOJXQV�SUHFHGHQWV�
GH�FHUFDU�DOWUHV�PRGHOV�GH�FODVVLILFDFLy�DPE�PHQ\V�UHVWULFFLRQV���

-D�:LVKDUW�GHIHQVDYD�D� O¶DQ\������TXH�HO�FOXVWHU�DQDO\VLV�KDXULD�G¶RULHQWDU�VH�D� LGHQWLILFDU�
PRGHV�D�OHV�GDGHV��8Q�FO~VWHU�³QDWXUDO´�KDXULD�GH�PRVWUDU�XQ�FHQWUH�GHQV��GH�TXDOVHYRO�IRUPD���
HQYROWDW�SHU�XQ�Q~YRO�GH�SXQWV��(O�SUREOHPD�UDX�HQ�DwOODU�FRUUHFWDPHQW�DTXHVWV�FHQWUHV��:LVKDUW�
HV� UHIHULD� DOV�RXWOLHUV� FRP� D� OHV� IRQWV� GH� VRUROO� GH� OHV� GDGHV�� L� DGYHUWLD� TXH� DTXHVW� VRUROO� SRW�
DOWHUDU� OHV� WqFQLTXHV�GH�FOXVWHULQJ��:LVKDUW�RSWj�SHU�HOLPLQDU�DTXHOOV�REMHFWHV�TXH�QR�DUULEHQ�D�
WHQLU�XQ�QRPEUH�GH�FRQQH[LRQV�GRQDW��8QV�DQ\V�PpV� WDUG��:LOGL� ������� UHSUHQJXp� OD�FHUFD�GH�
UHJLRQV�GHQVHV�R�QRGHV��QRGDO�W\SHV���:LOGL�SURSRVj�XQ�PqWRGH�GH�FODVVLILFDFLy��*5,'���$TXHVW�
PqWRGH�HV�EDVD�HQ�GLYLGLU�HOV�SULPHUV�HL[RV�G¶XQD�RUGHQDFLy�HQ�VHJPHQWV�SHU�D�FHUFDU�GHVSUpV�
DTXHOOV�KLSHUFXEV�PXOWLGLPHQVLRQDOV�PpV�GHQVRV��$L[t��:LOGL�EDVD�HO�VHX�PqWRGH�HQ�XQ�FULWHUL�GH�
GHQVLWDW�ORFDO��8QD�GH�OHV�OLPLWDFLRQV�GHO�VHX�PqWRGH�pV�KDYHU�G¶HVFROOLU�HO�QRPEUH�GH�VHJPHQWV�
SHU�HL[��$TXHVW�PqWRGH[�IRX�O¶HVFROOLW�SHU�(VFXGHUR�	�3DMDUyQ��������SHU�D�GHWHUPLQDU�DOLDQFHV�L�
VXEDOLDQFHV� G¶$VSOHQLHWDOLD� SHWUDUFKDH� �YHJHWDFLy� UXStFROD�� VREUH� XQD� DQjOLVL� IDFWRULDO� GH�
FRUUHVSRQGqQFLHV��FRUUHVSRQGHQFH�DQDO\VLV���

(Q�DTXHVW�FDStWRO�YROHP�UHSUHQGUH�OD�FHUFD�GH�UHJLRQV�GHQVHV�FRP�D�PRGHO�GH�FODVVLILFDFLy��
(Q� SULPHU� OORF� DQDOLW]DUHP� DOJXQV� SUREOHPHV� GH� OHV� SDUWLFLRQV� G¶REMHFWHV�� (Q� VHJRQ� OORF��
LQWURGXLUHP� HO� PRGHO� GH� FODVVLILFDFLy� SRVVLELOtVWLF� L� O¶DOJRULVPH� 3RVVLELOLVWLF� &�PHDQV� �3&0��
.ULVKQDSXUDP� 	� .HOOHU� ������� TXH� SRVWHULRUPHQW� LQWHQWDUHP� DGDSWDU� D� OHV� QHFHVVLWDWV� GH�
O¶HFRORJLD�QXPqULFD��$�OD�GDUUHUD�VHFFLy�WHVWDUHP�OHV�PRGLILFDFLRQV�G¶DTXHVW�DOJRULVPH�VREUH�OHV�
GDGHV� GH� YHJHWDFLy� TXH� MD� FRQHL[HP� �%URPHWDOLD� HUHFWL� L�4XHUFHWHD� LOLFLV��� DYDOXDUHP� OD� VHYD�
UHVSRVWD�L�OD�FRPSDUDUHP�DPE�OD�TXH�SURSRUFLRQHQ�HOV�PRGHOV�GH�FODVVLILFDFLy�SDUWLWLXV��
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��������3DUWLFLRQV�L�HOV�RXWOLHUV�
(Q�OD�WHUPLQRORJLD�GH�FOXVWHULQJ��V¶DQRPHQD�RXWOLHU�DTXHOO�REMHFWH�TXH�SUHVHQWD�XQD�SRVLFLy�

H[WUHPD��GLVWDQW�GHOV�DOWUHV�REMHFWHV��$�YHJDGHV�DSDUHL[�GHJXW�D�XQ�HUURU�R�D�VRUROO�HQ�HO�SURFpV�
GH�PHVXUD�GH�OHV�GDGHV��-DLQ�	�'XEHV��������(O�PRGHO�GH�FODVVLILFDFLy�SDUWLWLX�GH�.�PHDQV��.0��
0DF4XHHQ�������L�)X]]\�&�PHDQV��)&0��%H]GHN�������������SUHVHQWD�DOJXQV�SUREOHPHV�TXDQ�
OHV�GDGHV�HVWDQ�³FRQWDPLQDGHV´�SHU�RXWOLHUV��

3HU� D� IHU� HQWHQGUH� PLOORU� HO� SUREOHPD� GHOV� REMHFWHV� H[WUHPV� HQ� DOJRULVPHV� SDUWLWLXV��
SUHVHQWHP�XQ�H[HPSOH�H[WUHW�GH�3DO�HW�DO����������/¶H[HPSOH�pV�VHPEODQW�DO�SUHVHQWDW�D�O¶DSDUWDW�
��������6XSRVHP�XQD�VLWXDFLy�GH�GRV�FO~VWHUV�FRP�OD�TXH�DSDUHL[�D�OD�ILJXUD��������8Q�REMHFWH�[��
FRPSDUWHL[�XQD�UHODFLy�DPE�GRV�FO~VWHUV�&��L�&��SHU�LJXDO��DO�SXQW�PLJ�GH�OD�UHFWH�TXH�XQHL[�HOV�
GRV�FHQWURLGHV�&�� L�&����/¶H[HFXFLy�GH�)&0��.� ����VREUH�DTXHVW�VHW�GH�GDGHV�SRUWDUj�[��D�XQD�
SHUWLQHQoD� GH� ���� DOV� GRV� FO~VWHUV�� LQGLFDQW� DTXHVWD� SRVLFLy� LQWHUPqGLD� �WDXOD� �������� '¶DOWUD�
EDQGD�� WHQLP� XQ� REMHFWH�� [���� HTXLGLVWDQW� SHUz� DOOXQ\DW� GHOV� GRV� FHQWURLGHV� G¶�&�� L�&��� $TXHVW�
VHJRQ� REMHFWH� REWLQGUj�� DPE� )&0�� WDPEp� XQD� SHUWLQHQoD� GH� ���� HQ� DPEGyV� FO~VWHUV�� /D�
FRQVHT�qQFLD�PpV� LPSRUWDQW� QR� pV� OD� FRQVLGHUDFLy� GH� FODVVLILFDFLy� HUUzQLD� G¶[���� VLQy� TXH�� HQ�
WHQLU�SHUWLQHQoD������DTXHVW�REMHFWH�H[HUFHL[�XQ�HIHFWH�G¶DWUDFFLy�VREUH�HOV�FHQWURLGHV��FRVD�TXH�
SRW� PRGLILFDU� OD� FODVVLILFDFLy� GHOV� DOWUHV� REMHFWHV�� (Q� GDGHV� RQ� HO� QRPEUH� G¶RXWOLHUV� VLJXL�
FRQVLGHUDEOHPHQW�JUDQ�DL[z�SRW�HVGHYHQLU�XQ�SUREOHPD���

(Q� UHVXP�� WDO� L� FRP�DSXQWHQ�.ULVKQDSXUDP�	�.HOOHU� �������� OHV�SHUWLQHQFHV�G¶XQD�SDUWLFLy�
GLIXVD�VyQ�YDORUV� UHODWLXV��TXH�SRVHQ�GH�PDQLIHVW�HO�JUDX�GH�FRPSDUWLPHQW��VKDULQJ�GHJUHH��GH�
O¶REMHFWH�HQWUH�HOV�FO~VWHUV��1R�KL�KD�XQD�VXSHUSRVLFLy�UHDO�GHOV�PDWHL[RV��6REUD�FRPHQWDU�TXH�HOV�
RXWOLHUV�VyQ�WDPEp�XQ�SUREOHPD�SHU�D�HVWDEOLU�SDUWLFLRQV�FULVS��

�
�7DXOD�������L�)LJXUD��������&RQILJXUDFLy�GH�GRV�FO~VWHUV�
DPE�XQ�REMHFWH�LQWHUPHGL��[���L�XQ�RXWOLHU��[����0DWULX�GH�
GDGHV�L�SDUWLFLy�)&0�D�EDL[�L�GLDJUDPD�GH�GLVSHUVLy�D�OD�
GUHWD��([HPSOH�H[WUHW�GH�3DO�HW�DO����������

�

�
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��������8Q�PRGHO�GH�FODVVLILFDFLy�GLI~V�QR�SDUWLWLX�
3HU� WDO� GH� VXSHUDU� O¶LQFRQYHQLHQW� GHOV�RXWOLHUV� VHQVH�DEDQGRQDU�HO�PRGHO� SDUWLWLX��KRP�SRW�

DXJPHQWDU� HO� QRPEUH� GH� JUXSV� L� REWHQLU� JUXSV� DPE� XQ� VRO� REMHFWH�� $OWHUQDWLYDPHQW� KRP� SRW�
GHVIHU�VH� GHO� FRQFHSWH� GH� SDUWLFLy�� 3UHQGUHP� DTXt� D� DTXHVWD� VHJRQD� RSFLy�� 3HU� D� FRPHQoDU��
UHFRUGHP� OHV� �� FRQGLFLRQV� SHU� TXH� XQD� PDWULX�81[.� VLJXL� XQD� SDUWLFLy� GLIXVD� QR� GHJHQHUDGD�
�DSDUWDW�����������
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6L�GHL[HP�GH�FRQVLGHUDU�OD�FRQGLFLy��E���OD�VXPD�GH�OHV�SHUWLQHQFHV�G¶XQ�REMHFWH�D�FDGD�XQ�GHOV�
JUXSV�VHUj�LQGHWHUPLQDGD��L��SHU�WDQW��HOV�REMHFWHV�H[WUHPV�SRGUDQ�WHQLU�SHUWLQHQFHV�EDL[HV�SHU�D�
WRWV� HOV� FO~VWHUV�� 3HU� FRQWUD�� HV� SRGUDQ� GRQDU� VLWXDFLRQV� HQ� TXH� REMHFWHV� WLQJXLQ� XQD� DOWD�
SHUWLQHQoD� HQ� PpV� G¶XQ� JUXS�� (Q� DTXHVW� PRGHO� GH� FODVVLILFDFLy� SRGUHP� HVWDEOLU� FDGD� FO~VWHU�
LQGHSHQGHQWPHQW�GHOV�DOWUHV�L��VRUWRVDPHQW��HO�QRPEUH�GH�FO~VWHUV�D�WUREDU�QR�VHUj�XQ�SDUjPHWUH�
D�GHFLGLU�SHU� O¶XVXDUL��eV� LPSRUWDQW� UHFRUGDU��TXH�FDGD�SUREOHPD�FRQFUHW�GH�FODVVLILFDFLy�KD�GH�
VXJJHULU�VL�DTXHVW�R�XQ�DOWUH�PRGHO�GH�FODVVLILFDFLy�pV�HO�PpV�DGHTXDW�SHU�D�OHV�GDGHV�GH�TXH�HV�
GLVSRVD��

3HU�D�GLIHUHQFLDU�DTXHVW�PRGHO�G¶XQD�SDUWLFLy��DQRPHQDUHP�D�SDUWLU�G¶DUD�WLSLFDOLWDW��W��DO�JUDX�
GH� SHUWLQHQoD� HQ� TXH� XQ� REMHFWH� pV� PHPEUH� G¶XQ� FO~VWHU� LQGHSHQGHQW�� /HV� UHVWULFFLRQV�
DOJHEUDLTXHV�G¶XQD�WLSLFDOLWDW�VyQ���
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/D� WLSLFDOLWDW�� R� SHUWLQHQoD� SRVVLELOtVWLFD�� pV� XQD�PHVXUD� DEVROXWD�� SHU� FRPSDUDFLy� DPE� OD�

SHUWLQHQoD�GH�OD�SDUWLFLy�GLIXVD��TXH�pV�XQD�PHVXUD�UHODWLYD��SHUWLQHQoD�SUREDELOtVWLFD����
�
��������)XQFLRQV�GH�WLSLFDOLWDW��$OJRULVPH�3RVVLELOLVWLF�&�PHDQV�

8Q�FRS�GHILQLW�HO�PRGHO�GH�FODVVLILFDFLy�SRVVLELOtVWLF��KHP�GH�WUREDU�XQD�IXQFLy�GH�WLSLFDOLWDW�
TXH�HQV�SHUPHWL�GHVHQYROXSDU�XQ�DOJRULVPH�GH�FODVVLILFDFLy��6RWD�HO�FULWHUL�GH�:LVKDUW� ������� L�
:LOGL���������XQ�FO~VWHU�pV�XQD�UHJLy�UHODWLYDPHQW�GHQVD�GH�SXQWV�HQ�O¶HVSDL��(Q�DTXHVW�HVFHQDUL��
OD�FODVVLILFDFLy�GHULYD�HQ�XQD�FHUFD�GH�UHJLRQV�GHQVHV�R�PRGHV��8QD�IXQFLy�GH�WLSLFDOLWDW�~WLO�SHU�
FHUFDU� UHJLRQV� GHQVHV� KD� GH� FRPSOLU�� D� PpV� GH� OHV� FRQGLFLRQV� GH� WLSLFDOLWDW� �WLS�� GH� O¶DQWHULRU�
DSDUWDW��OHV�WUHV�FRQGLFLRQV�VHJ�HQWV��

�G��eVVHU�XQD�DSOLFDFLy�VREUH�O¶HVSDL�GH�UHODFLRQV�FRQWtQXD�L�GHULYDEOH��
�H�� WLS��G� ���� �����
�I�� eVVHU�PRQRWzQLFDPHQW�GHFUHL[HQW�HQ�DXJPHQWDU�OD�GLVVLPLODULWDW��
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.ULVKQDSXUDP�	�.HOOHU��������SURSRVDUHQ�XQ�VHQ]LOO�DOJRULVPH�GLI~V��DQRPHQDW�3RVVLELOLVWLF�
&�PHDQV� �3&0���RQ� OD� IXQFLy�GH�SHUWLQHQoD�FRPSOHL[� OHV�FRQGLFLRQV�GH� IXQFLy�GH� WLSLFDOLWDW�SHU�
FHUFDU� UHJLRQV� GHQVHV�� /D� IXQFLy� GH� WLSLFDOLWDW� TXH�SURSRVDUHQ�DTXHVWV�DXWRUV� V¶HQWpQ�PLOORU� VL�
SDUWLP�GH�OD�IXQFLy�GH�SHUWLQHQoD�GH�)&0��5HFRUGHP��GH�O¶DSDUWDW���������OD�SHUWLQHQoD� ��NLX G¶XQ�
REMHFWH� Lω D�XQ�FO~VWHU�GLI~V� NΩ ��
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RQ� ���� ∞∈P �pV�O¶H[SRQHQW�GH�IX]]LQHVV��³ERUURVLWDW´���(Q�XQ�PRGHO�GH�FO~VWHUV�LQGHSHQGHQWV��FDO�
TXH� HO� YDORU� GH� WLSLFDOLWDW� SHU� D� XQ� FO~VWHU� GRQDW� HV� FDOFXOL� VHQVH� HPSUDU� FDS� LQIRUPDFLy�
UHODFLRQDGD�DPE�DOWUHV�FO~VWHUV��(Q�FRPSWHV�GH�FRPSDUDU�OD�GLVWjQFLD�DO�FHQWURLGH�GHO�FO~VWHU�TXH�
HQV� LQWHUHVVD� DPE� OD� GLVWDQFLD� D� OD� UHVWD� GH� FHQWURLGHV�� .ULVKQDSXUDP� 	� .HOOHU� IHUHQ� OD�
FRPSDUDFLy�HPSUDQW�XQD�GLVWjQFLD�GH�UHIHUqQFLD��ηN��UHIHUHQFH�GLVWDQFH��TXH�HQ�O¶DSUR[LPDFLy�GH�
)&0� UHSUHVHQWDULD� WRW� DOOz�TXH�QR�pV�HO� FO~VWHU�G¶LQWHUqV��&RQFUHWDPHQW�� O¶HTXDFLy�GH� WLSLFDOLWDW�
TXH�SURSRVHQ�pV��

�����
��

��
�

�
−









+

= P

N

NL
NL H

W

η

���

RQ�ηN�VHULD� O¶HVPHQWDGD�GLVWjQFLD�GH� UHIHUqQFLD��HL�N�� � OD�GLVWjQFLD�GH� O¶REMHFWH� Lω DO�FHQWURLGH�GH�
NΩ ��L�P�O¶H[SRQHQW�GH�IX]]LQHVV��/D�PDQHUD�HQ�TXH�O¶HTXDFLy�GH�WLSLFDOLWDW�GH�3&0�UHODFLRQD�HL�N��L�

WL�N����SHU�D�GLIHUHQWV�YDORUV�GHOV�SDUjPHWUHV��HV�SRW�HQWHQGUH�IjFLOPHQW�PLWMDQoDQW�OD�ILJXUD���������
(O�IXQFLRQDO�PLQLPLW]DW�D�3&0�pV��
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$TXHVW�QRX�IXQFLRQDO�pV�XQ�VXPDWRUL�GH�VXPD�GH�TXDGUDWV�SRQGHUDGD�SHU�D�WRWV�HOV�FO~VWHUV��1R�
REVWDQW��GH�IHW�FDGD�FO~VWHU�V¶RSWLPLW]D�LQGHSHQGHQWPHQW��PLWMDQoDQW�HO�IXQFLRQDO��
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7DO�L�FRP�HV�SRW�SURYDU�IjFLOPHQW��LJXDODQW�D���OD�GHULYDGD�G¶DTXHVW�IXQFLRQDO�UHVSHFWH�WL�N���SRGHP�
DwOODU� OD� IXQFLy� WL�N�� TXH� PLQLPLW]D� HO� IXQFLRQDO�� $TXHVWD� pV�� OzJLFDPHQW�� OD� IXQFLy� WLSLFDOLWDW�
SUHVHQWDGD���

/¶DOJRULVPH�GH�FODVVLILFDFLy�GH�3&0�pV�LGqQWLF�D�)&0��DPE�O¶H[FHSFLy�GH�TXH�OD�FODVVLILFDFLy�
GHOV� REMHFWHV� HV� UHDOLW]D� XWLOLW]DQW� OD� IXQFLy� GH� WLSLFDOLWDW� HQOORF� GH� OD� GH� SHUWLQHQoD�� 'DYp� 	�
.ULVKQDSXUDP��������DQRPHQHQ�1�3&��O¶DOJRULVPH�DQjOHJ�TXH�RSWLPLW]D�XQ�FO~VWHU�FDGD�FRS��
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�)LJXUD� ������� &RUEHV� GLVWjQFLD� DO� FHQWURLGH� YHUVXV� OD� WLSLFDOLWDW� GH�3&0� SHU� D� GLIHUHQWV�
YDORUV�GH�O¶H[SRQHQW�GH�IX]]LQHVV��P���HVVHQW�OD�GLVWjQFLD�GH�UHIHUqQFLD�FRQVWDQW��ηN� ������

eV�LPSRUWDQW�WHQLU�SUHVHQW�TXH�KRP�SRGULD�GHILQLU�DOWUHV�IXQFLRQV�GH�WLSLFDOLWDW���DVVRFLDGHV�D�
OD�PLQLPLW]DFLy�G¶DOWUHV�IXQFLRQDOV��3HU�H[HPSOH��XQD�IXQFLy�VHQ]LOOD�TXH�FRPSOHL[�OHV�FRQGLFLRQV�
�D�I��pV�OD�IXQFLy�H[SRQHQFLDO��.ULVKQDSXUDP�	�.HOOHU��������
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&RP�TXH�HO�IXQFLRQDO�GH�3&0�V¶RULJLQD�GH�OD�PRGLILFDFLy�GH�)&0���KRP�SRW�DUULEDU�D�SHQVDU�
TXH�VyQ�DOJRULVPHV�VHPEODQWV��1R�REVWDQW��WDO�L�FRP�H[SOLTXHQ�HOV�DXWRUV�.ULVKQDSXUDP�	�.HOOHU�
��������KL�KD�GLIHUHQFLHV� IRQDPHQWDOV�HQWUH�HOV�GRV�DOJRULVPHV��SHUTXq� UHSUHVHQWHQ�PRGHOV�GH�
FODVVLILFDFLy�PROW�GLIHUHQWV���

3&0�IRX�IRUoD�GHEDWXW�HQ�HOV�VHXV�LQLFLV��%DUQL�HW�DO��������.ULVKQDSXUDP�	�.HOOHU�������3DO�
HW� DO�� ������� &RQFUHWDPHQW�� %DUQL� HW� DO�� ������� FULWLFDUHQ� OD� WHQGqQFLD� GH� 3&0� D� JHQHUDU�
VROXFLRQV� FRLQFLGHQWV� L� XQD� H[DJHUDGD� GHSHQGqQFLD� GH� OHV� FRQGLFLRQV� LQLFLDOV��'HJXW� D� TXH� HO�
UHOD[DPHQW�GH� OD� UHVWULFFLy� �E���3&0� Wp�XQD� LQHVWDELOLWDW�PpV�JUDQ�GH� OHV�VROXFLRQV��/¶HVSDL�GH�
VROXFLRQV�SRVVLEOHV�GH�3&0�pV��GH�OOXQ\��PROW�PpV�DPSOL�TXH�D�)&0���
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��������(OV�SDUjPHWUHV�GH�3&0��
(OV� GRV� SDUjPHWUHV� TXH� PRGXOHQ� HO� FRPSRUWDPHQW� GH� O¶DOJRULVPH� 3&0� VyQ� P� L� ηN��

/¶H[SRQHQW�GH�IX]]LQHVV��P��FDQYLD�OD�IRUPD�GH�OD�IXQFLy�GH�WLSLFDOLWDW��YHJHX�ILJXUD���������PHQWUH�
TXH�ηN�GHWHUPLQD�OD�PLGD�GHO�FO~VWHU��YHJHX�ILJXUD���������1RUPDOPHQW�V¶XWLOLW]D�XQ�H[SRQHQW�GH�
IX]]LQHVV�DGHTXDW�D�OD�TXDQWLWDW�GH�VRUROO�GH�OHV�GDGHV��WDO�L�FRP�HV�ID�DPE�)&0��1R�REVWDQW��HO�
VLJQLILFDW�GH�P�pV�GLIHUHQW�HQ�HOV�GRV�DOJRULVPHV��0HQWUH�TXH�D�O¶DOJRULVPH�)&0�XQ�LQFUHPHQW�GH�
P� UHSUHVHQWD� LQFUHPHQWDU� HO� QRPEUH� GH� SXQWV� µFRPSDUWLWV¶� HQWUH� GLIHUHQWV� FO~VWHUV�� HO� PDWHL[�
LQFUHPHQW� G¶P�D�3&0� HTXLYDO� D� DXJPHQWDU� OD� SRVVLELOLWDW� GH� TXH� WRWV� HOV� SXQWV� GHO� FRQMXQW� GH�
GDGHV�SHUWDQ\LQ�FRPSOHWDPHQW�D�FDGD�FO~VWHU��

(O� SDUjPHWUH� GH� 3&0� PpV� FRPSURPqV� G¶HVWLPDU� pV� OD� GLVWjQFLD� GH� UHIHUqQFLD� �ηN��� /D�
GLVWjQFLD�GH�UHIHUqQFLD�pV�OD�GLVWjQFLD�G¶XQ�REMHFWH�DO�FHQWUH�GHO�FO~VWHU�SHU�OD�TXDO�OD�WLSLFDOLWDW�pV�
�����7p�XQ�VLJQLILFDW�DQjOHJ�D�XQD�DPSODGD�GH�EDQGD��UHVROXFLy�R�HVFDOD��eV�XQ�SDUjPHWUH�TXH�QR�
SRW�pVVHU�FDQYLDW�GXUDQW�OD�H[HFXFLy�GH�O¶DOJRULVPH��DOWUDPHQW�QR�HVWj�SURYDGD�OD�RSWLPLW]DFLy�GHO�
IXQFLRQDO��.ULVKQDSXUDP�	�.HOOHU��������SURSRVHQ�GXHV�HTXDFLRQV�SHU�D�HVWLPDU�ηN��
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�)LJXUD� ������� &RUEHV� GH�
GLVWjQFLD� DO� FHQWURLGH� YV�� OD�
WLSLFDOLWDW� GH� 3&0� SHU� D�
GLIHUHQWV� YDORUV� GH� OD� GLVWjQFLD�
GH� UHIHUqQFLD� ηN�� HVVHQW�
O¶H[SRQHQW� GH� IX]]LQHVV�
FRQVWDQW��P� ������
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3HU�D�XWLOLW]DU�HILFLHQWPHQW�3&0�� �.ULVKQDSXUDP�	�.HOOHU� �������VXJJHUHL[HQ� LQLFLDOLW]DU� OHV�
WLSLFDOLWDWV�D�SDUWLU�GH�OD�VROXFLy�GH�O¶DOJRULVPH�)&0��L�HPSUDU�OD�SULPHUD�HTXDFLy�SHU�D�HVWLPDU�HO�
SDUjPHWUH�ηN��'HVSUpV� G¶H[HFXWDU�3&0� FDOGULD� HPSUDU� OD� VHJRQD� HTXDFLy� SHU� WDO� GH� UHILQDU� OD�
HVWLPDFLy� GH� ηN� L� H[HFXWDU� GH� QRX�3&0�� 1RWHX� TXH� VL� OD� FRQVWDQW�&�  � ��� OD� SULPHUD� HTXDFLy�
HTXLYDO�D� O¶DUUHO�TXDGUDGD�GH� OD�YDULjQFLD� �R�YDULDELOLWDW�JHRPqWULFD��GHO�FO~VWHU��&RP�TXH�FRQWp�
GLVWjQFLHV�HOHYDGHV�DO�TXDGUDW��DTXHVWD�HVWLPDFLy�GH� OD�GLVWjQFLD�GH� UHIHUqQFLD�pV�VHQVLEOH�DOV�
RXWOLHUV��TXH�G¶DOWUD�EDQGD�pV�SRVVLEOH�TXH�FRQWLQJXL�OD�SDUWLFLy�GLIXVD�QR�GHJHQHUDGD�REWLQJXGD�
GH�)&0��

��������([WHQVLRQV�GH�3&0�L�DOWUHV�DOJRULVPHV�LQVHQVLEOHV�D�RXWOLHUV�
$QjORJDPHQW� DO� VHX� SUHGHFHVVRU�� 3&0� SRW� pVVHU� HVWqV� SHU� D� GHWHFWDU� HOÂOLSVHV� L� OtQLHV��

(IHFWLYDPHQW�� SRGHP� HPSUDU� HQ� HO� FjOFXO� GH� OHV� GLVWjQFLHV� DOV� FHQWUHV�� OD� GLVWjQFLD� GH�
0DKDODQRELV�HVFDODGD��XWLOLW]DQW�OD�PDWULX�GH�FRYDULjQFHV�IX]]\�GHO�JUXS�G¶LQWHUqV��6N��
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/¶~V�GH�OD�LQYHUVD�G¶�6N��WUDQVIRUPD�OHV�GLVWjQFLHV�HQ�XQLWDWV�GH�GHVYLDFLy�WtSLFD��PHQWUH�TXH�O¶~V�
GHO� GHWHUPLQDQW� UH�HVFDOD� HO� YROXP� RULJLQDO� GHO� FO~VWHU�� $TXHVWD� YDULDQW�� DQRPHQDGD� 3*.�
�.ULVKQDSXUDP�	�.HOOHU�������pV�HTXLYDOHQW�D�XQD�H[WHQVLy�VHPEODQW�GH�)&0��DQRPHQDGD�)*.�
TXH�SURSRVDUHQ�*XVWDIVRQ�	�.HVVHO� ��������3*.�KD�HVWDW� HPSUDW� HQ� O¶DQjOLVL� G¶LPDWJHV�SHU� D�
GHWHFWDU� VHJPHQWV� OLQHDOV�HQ�DSOLFDFLRQV�G¶HQJLQ\HULD� �%DUQL�	�*XDOWLHUL�������R�SHU�FODVVLILFDU�
FRPXQLWDWV�G¶HVFXOOV�HQ�LPDWJHV�PXOWL�HVSHFWUDOV��$QGUpIRXsW�HW�DO���������

7LPP�HW� DO�� ������� KDQ� SURSRVDW� XQD�PRGLILFDFLy� GH�3&0�TXH� LQWHQWD� HYLWDU� OD� WHQGqQFLD��
G¶DTXHVW�DOJRULVPH�D�SURSRUFLRQDU�VROXFLRQV�FRLQFLGHQWV��&RQFUHWDPHQW��7LPP�HW�DO��LQWURGXHL[HQ�
XQ� QRX� WHUPH� HQ� HO� IXQFLRQDO� GH� 3&0� TXH� LQFRUSRUD� OD� UHSXOVLy� HQWUH� FO~VWHUV� HYLWDQW� OHV�
VROXFLRQV�FRLQFLGHQWV��DPE�OD�FRQWUDSDUWLGD��SHUz��G¶LQWURGXLU�GRV�QRX�SDUjPHWUHV�DO�IXQFLRQDO���

/¶DOJRULVPH� 3&0� QR� pV� O¶~QLF� LQWHQW� TXH� V¶KD� IHW� SHU� VXSHUDU� HOV� LQFRQYHQLHQWV� DPE� HOV�
RXWOLHUV� GHOV� DOJRULVPHV�.0� �&KHQJ� 	� 0LOOLJDQ� ����D�� ����E�� R� )&0� � �*UXLMWHU� 	�0F%UDWQH\�
������'DYp� ������ R� WRWV� GRV� �:X�	�<DQJ� ������� 3HU� H[HPSOH�� )ULJXL� 	�.ULVKQDSXUDP� �������
FRPELQDUHQ�)&0�DPE�HVWLPDGRUV�HVWDGtVWLFV�UREXVWRV��+XEHU� �������SHU�DOOHXJHULU�HO�SHV�GHOV�
REMHFWHV�RXWOLHUV��&DO�QRWDU�TXH�HO�PDWHL[�DOJRULVPH�3&0�SRW�pVVHU�FRQVLGHUDW�XQD�DSUR[LPDFLy�
UREXVWD� DO� FOXVWHULQJ�� MD� TXH� HTXLYDO� D� RSWLPLW]DU� :�HVWLPDGRUV� GH� SURWRWLSXV� GH� FO~VWHUV�
�1DVUDRXL� 	� .ULVKQDSXUDP� ������� '¶DOWUD� EDQGD�� 3DO� HW� DO�� ������� SURSRVHQ� XQD� YDULDQW�
DOJRUtVPLFD� LQWHUPqGLD� HQWUH� )&0� L� 3&0�� DQRPHQDGD� )3&0�� TXH� LQFRUSRUD� SHUWLQHQFHV�
SUREDELOtVWLTXHV��UHODWLYHV��L�SRVVLELOtVWLTXHV��DEVROXWHV��HQ�HO�VHX�IXQFLRQDO��

∑
=

+=
1

L
NLNL

P
NLP HWXN)3&0

N �
�

������� ���� η
η �

&UHLHP��SHUz���TXH�DTXHVW�DOJRULVPH�KtEULG�D�OD�SUjFWLFD�QR�GLIHUHL[�JDLUH�GH�)&0��



,,,�±�$63(&7(6�0(72'2/Ñ*,&6�'(�/$�&/$66,),&$&,Ï�180Ê5,&$�'(�/(6�&2081,7$76�'(�9(*(7$/6�

�

���

������$SRUWDFLRQV�PHWRGROzJLTXHV�SHU�D�3&0��
��������3URSRVWD�GH�FRUUHFFLy�GH�3&0�SHU�D�GLVWjQFLHV�DFRWDGHV�

(Q� O¶DQjOLVL�PXOWLYDULDQW�GH�GDGHV�HFROzJLTXHV�pV� IUHT�HQW� O¶~V�GH�PHVXUHV�GH�GLVVLPLODULWDW�
DPE�FRWD�VXSHULRU��pV�D�GLU��DPE�XQ�YDORU�Pj[LP�GH�GLVWjQFLD��$OJXQHV�GH�OHV�PHVXUHV�GH�PpV�
LQWHUqV�KR�VyQ��FRP�SHU�H[HPSOH��OD�GLVWjQFLD�GH�OD�FRUGD��OD�GLVWjQFLD�GH�+HOOLQJHU�R�OD�GLVWjQFLD�
GH�%UD\�&XUWLV��YHJHX�FDStWRO�������8Q�LQFRQYHQLHQW�G¶DSOLFDU�3&0�HQ�XQ�HVSDL�GH�UHODFLRQV�GRQDW�
SHU�XQD�PqWULFD�FRP�OHV�DQWHULRUV�pV�TXH�OD�IXQFLy�GH�WLSLFDOLWDW�WHQGHL[�D�]HUR�WDQ�VROV�GH�PDQHUD�
DVLPSWzWLFD�� $� OD� FRWD� VXSHULRU� GH� GLVVLPLODULWDW�� OD� WLSLFDOLWDW� QR� pV� ]HUR�� DO� FRQWUDUL� GHO� TXH� HO�
FRQFHSWH�GH�GLVVLPLODULWDW�Pj[LPD�KDXULD�GH�VXJJHULU���

3HU�WDO�GH�FRUUHJLU�DTXHVW�LQFRQYHQLHQW�SURSRVHP��VHQ]LOODPHQW��UH�HVFDODU�OHV�WLSLFDOLWDWV�HQ�
O¶LQWHUYDO�>���WLS�HPD[�@��6LJXLQ�HPD[�OD�FRWD�VXSHULRU�G¶XQD�GLVVLPLODULWDW�L� ��NHPD[W �HO�YDORU�GH�WLSLFDOLWDW�
FRUUHVSRQHQW�D�OD�FRWD�VXSHULRU��
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8Q�FRS�DGRSWHP�OD�FRUUHFFLy�SHU�GLVVLPLODULWDWV�DFRWDGHV��O¶DOJRULVPH��TXH�KHP�DQRPHQDW�3&0��
SUHVHQWD�HO�IXQFLRQDO��YHJHX�OD�GHPRVWUDFLy�D�O¶DSqQGL[�����$���GHO�FDStWRO���
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&RQVLGHUHP�TXH�HO�IXQFLRQDO�GH�3&0�pV�XQD�JHQHUDOLW]DFLy�GHO�IXQFLRQDO�3&0�RULJLQDO��FDU�
SHU�D�GLVVLPLODULWDWV�QR�DFRWDGHV��
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+RP� SRW� REVHUYDU� D� OD� ILJXUD� ������ TXH� FRUUHFFLy� SURSRVDGD� ID� TXH�� HIHFWLYDPHQW�� SHU� D� XQD�
GLVWjQFLD�DFRWDGD�D�HPD[��OD�WLSLFDOLWDW�FRUUHVSRQHQW�VLJXL�]HUR��
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HPD[ηU�N��
�)LJXUD� ������� &RUEHV� GLVWjQFLD� DO� FHQWRLG� �HL�N��� YV�� WLSLFDOLWDW� GHVSUpV� GH� OD� FRUUHFFLy� SHU� D�GLVWjQFLHV� DFRWDGHV� �WL�N���� 6¶REVHUYD� XQD� GLVPLQXFLy� GH� OD� GLVWjQFLD� GH� UHIHUqQFLD� UHDO� HQ�DXJPHQWDU�O¶H[SRQHQW�GH�IX]]LQHVV��

�
/D�WUDQVIRUPDFLy�SUHVHQWDGD�SURYRFD��FROÂODWHUDOPHQW��TXH�OD�GLVWjQFLD�SHU�OD�TXDO�V¶REWp�XQ�

YDORU� GH� WLSLFDOLWDW� ���� HV� YHJL� GHVSODoDGD� FDS� D� O¶HVTXHUUD� UHVSHFWH� DO� YDORU� HPSUDW� FRP� D�
SDUjPHWUH��ηN���3HU�D�GLIHUHQFLDU�DTXHVWD�GLVWjQFLD�GHO�SDUjPHWUH�GH�3&0�ηN��O¶KHP�DQRPHQDGD�
GLVWjQFLD�GH�UHIHUqQFLD�UHDO�R� U

Nη ��/D�GHIRUPDFLy�REVHUYDGD�HQ�OD�GLVWjQFLD�GH�UHIHUqQFLD�UHDO�pV�
PpV� DFXVDGD� FRP� PpV� JUDQ� VLJXL� HO� YDORU� GHO� SDUjPHWUH� GH� IX]]LQHVV�� +RP� SRW� FDOFXODU� OD�
GLVWjQFLD�GH�UHIHUqQFLD�UHDO�D�SDUWLU�GH���
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'¶DOWUD�EDQGD��HO�SDUjPHWUH�ηN�TXH�FDO�HPSUDU�FRP�D�SDUjPHWUH�GH�3&0�SHU�WDO�GH�WHQLU�XQD�
GLVWjQFLD�GH�UHIHUqQFLD�UHDO�GHVLWMDGD�pV�VXSHULRU�D�DTXHVWD���
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3HU�H[HPSOH��VL�KRP�GLVSRVD�G¶XQD�GLVVLPLODULWDW�DFRWDGD�D���L�GHVLWMD�HPSUDU�3&0�DPE�P �����
3HU�D�WHQLU�XQD�WLSLFDOLWDW�GH�����DOV�REMHFWHV�VLWXDWV�D�XQD�GLVWjQFLD������� ���=U
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��������5HODFLy�HQWUH�OD�GLVWjQFLD�GH�UHIHUqQFLD�L�OD�YDULDELOLWDW�G¶XQ�FO~VWHU���
3HU� D� TXH� O¶DOJRULVPH� 3&0� WLQJXL� XWLOLWDW� FRP� D� HLQD� G¶DQjOLVL� GH� FO~VWHUV�� pV� GH� YLWDO�

LPSRUWjQFLD�HVWDEOLU� GLVWjQFLHV� GH� UHIHUqQFLD� DGHTXDGHV� D� OD�PLGD� GH� FDGD� FO~VWHU� D� GHWHFWDU��
8QD� GLVWjQFLD� GH� UHIHUqQFLD�PDVVD� SHWLWD� LPSHGLUj� UHFRQqL[HU� HO� JUXS� HQ� OD� VHYD� WRWDOLWDW�� 3HU�
FRQWUD��XQD�GLVWjQFLD�GH�UHIHUqQFLD�H[FHVVLYDPHQW�JUDQ�WHQGLUj�D�GHWHFWDU�QRPpV�JUDQV�JUXSV�L��D�
O¶H[WUHP��HO�FRQMXQW�GH�GDGHV�VHQFHU�FRP�D�JUXS��$TXHVW�SDUjPHWUH��GRQFV��HQV�PDUFD�OD�HVFDOD�
D� OD� TXH� FHUTXHP�HVWUXFWXUHV� GH� JUXS�� )yUD� ER�� GRQFV�� SRGHU� HVWLPDU� DXWRPjWLFDPHQW� DTXHVW�
SDUjPHWUH���

9LVXDOPHQW��KRP�HVWDEOHL[�HOV� OtPLWV�G¶XQ�FO~VWHU�TXDQ�REVHUYD�DO�YROWDQW�XQD�HVSDL�EXLW�GH�
SXQWV�R�DPE�XQD�GHQVLWDW�PHQRU��3HU�WDQW��VHPEOD�OzJLF�VLWXDU�OD�GLVWjQFLD�GH�UHIHUqQFLD�HQ�DTXHOO�
YDORU�TXH�SURYRTXL�XQD�GLVPLQXFLy�GH� WLSLFDOLWDW�SHU�D�DTXHOOV�REMHFWHV�GH� OD� UHJLy�SHULIqULFD�HQ�
TXH� OD� GHQVLWDW� GH� SXQWV� GLVPLQXHL[�� /D� GHQVLWDW� pV� XQ� FRQFHSWH� UHODFLRQDW� DPE� HO� YROXP��
0DODXUDGDPHQW��HQ�XQD�SREODFLy�PXOWLYDULDQW�GH�GLVWULEXFLy�GHVFRQHJXGD�pV�GLItFLO�GHWHUPLQDU�HO�
YROXP�DPE�H[DFWLWXG��'¶DOWUD�EDQGD��OD�YDULDFLy�GH�OD�GHQVLWDW�G¶XQ�FO~VWHU�HV�WUDGXHL[�HQ�FDQYLV�
HQ� OD�VHYD�YDULjQFLD��OD�GLVSHUVLy�SHU� LQGLYLGX���3HU�DTXHVW�PRWLX��HQV�KHP�SURSRVDW�HVWXGLDU� OD�
UHODFLy� TXH� Wp� OD� YDULDFLy� GH� OD� GLVWjQFLD� GH� UHIHUqQFLD� DPE� OD� YDULjQFLD� G¶XQ� FO~VWHU� �9�N���� /D�
YDULjQFLD�G¶XQ�FO~VWHU�GH�3&0�pV�OD�GLVSHUVLy�PLWMDQD�SHU�LQGLYLGX���
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,PDJLQHP� DUD� XQD� VLWXDFLy� GH� GRV� JUXSV� FRP� OD� UHSUHVHQWDGD� D� OD� ILJXUD� ������� (O� QRVWUH�
REMHFWLX�HV�GHWHUPLQDU�XQD�GLVWjQFLD�GH�UHIHUqQFLD�LGzQLD�SHU�DO�FO~VWHU�GH�O¶HVTXHUUD���6XSRVDUHP�
TXH� HO� FHQWURLGH� GHO� FO~VWHU� HVWj� FRUUHFWDPHQW� GHWHUPLQDW� L� HV� PDQWp� LPPzELO� D� FDQYLV� GH� OD�
GLVWjQFLD� GH� UHIHUqQFLD�� OD� TXDO� HVWDEOLP�TXH� LQLFLDOPHQW� Wp� XQ� YDORU� SHWLW��6L� KRP�DXJPHQWD� OD�
GLVWjQFLD� GH� UHIHUqQFLD�� DXJPHQWDUj� OD� WLSLFDOLWDW� GHOV� REMHFWHV� �R� HQWUDUDQ� QRXV� REMHFWHV� DO�
FO~VWHU��HQ� WHUPHV�FULVS���$� OD�YHJDGD��DXJPHQWDUj� OD�GLVSHUVLy�PLWMDQD�SHU� LQGLYLGX� �YDULjQFLD��
GHO�JUXS��SHUTXq�HOV�QRXV�REMHFWHV�HVWDUDQ�VHPSUH�PpV�DOOXQ\DWV�GHO�FHQWURLGH�TXH�HOV�TXH�MD�KL�
KDYLD�GLQV��/D�IXQFLy�TXH�UHODFLRQD�OD�YDULjQFLD�G¶XQ�FO~VWHU�DPE�OD�GLVWjQFLD�GH�UHIHUqQFLD�VHUj��
GRQFV��XQD�IXQFLy�FUHL[HQW��

6XSRVHP�DUD�TXH�DXJPHQWHP�OD�GLVWjQFLD�GH�UHIHUqQFLD�ILQV�D�LQFORXUH�XQD�UHJLy�DO�YROWDQW�
GHO�FO~VWHU�TXH�QR�Wp�SXQWV��/¶DXJPHQW�GH�OD�GLVWjQFLD�GH�UHIHUqQFLD�IDUj�DXJPHQWDU�OD�SHUWLQHQoD�
GHOV�REMHFWHV�GHO�FO~VWHU��1R�REVWDQW��XQ�FRS�WRWV�WLQJXLQ�SHUWLQHQFHV�DOWHV�OD�YDULjQFLD�R�GLVSHUVLy�
PLWMDQD�V¶HVWDELOLW]DUj��(Q�DTXHVWD�UHJLy�OD�YDULjQFLD�HVGHYLQGUj�DVtPRSWzWLFDPHQW�SODQD��8Q�FRS�
KDJXHP�VREUHSDVVDW�DTXHVWD�UHJLy�DEVHQW�HQ�SXQWV�L�WRUQL�D�DXJPHQWDU�OD�GHQVLWDW�O¶DXJPHQW�GH�
OD�GLVWjQFLD�GH�UHIHUqQFLD�IDUj�FUpL[HU�GH�QRX�OD�YDULjQFLD�GHO�FO~VWHU��
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$�OD�SDUW�LQIHULRU�GH�OD�ILJXUD�������DSDUHL[�XQD�JUjILFD�DPE�OD�YDULDFLy�GH�9�N��HQ�DXJPHQWDU�
OD�GLVWjQFLD�GH�UHIHUqQFLD��WDO� L�FRP�KHP�GHVFULW�HQ�HO�SDUjJUDI�DQWHULRU��6DEHQW�TXH�OD�GHULYDGD�
G¶XQD�IXQFLy�HQ�XQ�SXQW�HQV�GyQD�OD�SHQGHQW�GH�OD�FRUED�HQ�DTXHOO�SXQW��SRGHP�GHGXLU�TXH�XQ�
PtQLP�HQ�OD�GHULYDGD�GH�9�N��UHVSHFWH�ηN�HTXLYDO�D�XQD�UHJLy�SREUH�HQ�SXQWV��SRF�GHQVD���6HUj��
GRQFV��XQD�ERQD�UHJLy�SHU�HVWDEOLU�HO�SXQW�GH�WDOO�HQWUH�XQ�JUXS�L�HO�VHX�H[WHULRU��6HJXLQW�DTXHVW�
FULWHUL��QRPpV�HQV�UHVWD�DUD�FDOFXODU�OD�GHULYDGD�DQDOtWLFD� 9�N�� N��
�

�
)LJXUD� ������� ([HPSOH� GH� GRV� FO~VWHUV� HQ� GXHV� GLPHQVLRQV�� (YROXFLy� GH� OD� YDULDELOLWDW� GHO� FO~VWHU�
�JURXS�YDULDELOLW\��GH�O¶HVTXHUUD�HQ�DXJPHQWDU�OD�GLVWjQFLD�GH�UHIHUqQFLD��UHIHUHQFH�GLVWDQFH���
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6L�� FRP� KHP� VXSRVDW� DQWHULRUPHQW�� FRQVLGHUHP� HO� FHQWURLGH� FRP� D� IL[�� OD� GLVWjQFLD� GH�
TXDOVHYRO�GHOV�REMHFWHV�DO�FHQWURLGH�pV�FRQVWDQW��3HU�WDQW��SRGHP�WUDFWDU�OD�FRP�D�WDO�HQ�HO�SURFpV�
GH�GHULYDFLy��'¶DOWUD�EDQGD��OD�WLSLFDOLWDW�QR�pV�FRQVWDQW��VLQy�TXH�FDO�GHULYDU�OD�IXQFLy�GH�WLSLFDOLWDW�
GH�3&0��/D�GHULYDGD� 9�N�� N��REWLQJXGD�DQDOtWLFDPHQW��pV��

∑∑

∑∑

= =

= =

−−

−

⋅






















⋅−








⋅⋅⋅⋅

⋅⋅







−
⋅

=
∂

∂
1

L

1

M

P
NM

P
NL

1

L

1

M

P

N

NM
NM

P

N

NL
NL

P
NM

P
NLNL

N
N

IG

WW

HWHWWWH

P
PN9

� �
����

� �

�����
��

��
�����

��
������

�
��

�
�

���Ö ηη
η

η
�

$TXHVWD�H[SUHVVLy�HQV�SHUPHW�FDOFXODU�SHU�D�TXDOVHYRO�FRQILJXUDFLy�GH�JUXS� L� N��HO�YDORU�GH� OD�
SHQGHQW�GH�FDQYL�GH�9�N���/¶HTXDFLy�DQjORJD�SHU�DO�FDV�GH�3&0�pV��
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/D�GHPRVWUDFLy�FRPSOHUWD�G¶DTXHVWV�UHVXOWDWV�HV�WURED�D�O¶DSqQGL[�����$���G¶DTXHVW�FDStWRO��
9ROHP�� D� FRQWLQXDFLy�� GLVVHQ\DU� XQ� DOJRULVPH� TXH� HQV� SHUPHWL� SURSRUFLRQDU� ERQHV�

HVWLPDFLRQV� GH� OD� GLVWjQFLD� GH� UHIHUqQFLD� D� 3&0�� 3HU� D� XQD� GLVWjQFLD� GH� UHIHUqQFLD� LQLFLDO��
GLVSRVDUHP�G¶XQD� FRQILJXUDFLy� GH� FO~VWHU� HVWDEOH� VHJRQV�3&0�� $YDOXDUHP�HQ�DTXHVW�PRPHQW�
9�N�� N���&RP�FRQqL[HU�VL�DTXHVW�YDORU�pV�XQ�PtQLP�R�QR"�1HFHVVLWHP�FRPSDUDU�OR�DPE�YDORUV�
GH�OD�GHULYDGD�D�GLVWjQFLHV�GH�UHIHUqQFLD�SURSHUHV��*UjFLHV�D�GLVSRVDU�G¶XQD�H[SUHVVLy�DQDOtWLFD��
SRGHP� YDULDU� OOHXJHUDPHQW� HO� SDUjPHWUH� N�� FDOFXODU� OHV� WLSLFDOLWDWV�� VXSRVDQW� HO� FHQWURLGH� IL[�� L�
WRUQDU�D�DYDOXDU�OD�GHULYDGD��VHQVH�QHFHVVLWDW�G¶H[HFXWDU�GH�QRX�3&0��(OV�YDORUV�GH�OD�GHULYDGD�
DO�YROWDQW�GH�OD� N�LQLFLDO�HQV�LQGLFDUDQ�OD�GLUHFFLy�HQ�TXH�OD�TXH�KHP�GH�PRXUH� N�SHU�D�WUREDU�HO�
PtQLP�� 6L� OD� IXQFLy� FUHL[� HQ� DXJPHQWDU� N�� FDO� TXH� HQV�PRJXHP� GLVPLQXLQW� N�� (Q� FDQYL�� VL� OD�
IXQFLy�GHFUHL[�pV�QHFHVVDUL�DXJPHQWDU� N��$TXHVW�UDRQDPHQW�HV�WUDGXHL[�D�HVWXGLDU�OD�SHQGHQW�GH�
9�N�� N�� eV� D� GLU�� D� HVWXGLDU� OD� VHJRQD� GHULYDGD�� OD� IXQFLy� DQDOtWLFD� TXH� HQV� SURSRUFLRQD� OD�
SHQGHQW�GH�OD�SULPHUD�GHULYDGD��6L�DTXHVWD�pV�SRVLWLYD�FDOGUj�GLVPLQXLU� N�L�VL�pV�QHJDWLYD��FDOGUj�
DXJPHQWDU�HO�SDUjPHWUH��/D�GHULYDGD�VHJRQD�GH�OD�YDULDELOLWDW�JHRPqWULFD�UHVSHFWH�D�OD�GLVWjQFLD�
GH�UHIHUqQFLD�pV��OD�GHPRVWUDFLy�G¶DTXHVWV�UHVXOWDWV�HV�SRGHQ�WUREDU�D�O¶DSqQGL[�����$�����

( )

�

�
��

�
��

�
����

����
���

��
���

��
� �

����
�

��

�
�

����������
��Ö



























⋅⋅

⋅⋅−−



















⋅−

−−







⋅−

−⋅+⋅⋅⋅⋅

=
∂

∂

∑

∑

∑
∑∑

=

=

=

= =

1

L

P
NO

1

O

P
NO

1

O
NO

P
NO

NMNL
N

NM
NM

N

NL
NL

1

L

1

M

P
NM

P
NLNL

N

IG

W

W

WP
PPPWWHP

N9

α
αα

η
α

α
η

α
α

η

�
L�OD�FRUUHVSRQHQW�H[SUHVVLy�SHU�D�3&0�DFRWDW�pV��



&DStWRO������,GHQWLILFDFLy�GH�UHJLRQV�GHQVHV�HQ�O¶HVSDL�PXOWLYDULDQW�GH�FRPXQLWDWV�

�

���

( )

�

�


��

�


��

�
��


��

����
���

��
���

��
� �


��


��

�
��

�
�

����������
��Ö



























⋅⋅

⋅⋅−−



















⋅−

−−







⋅−

−⋅+⋅⋅⋅⋅

=
∂

∂

∑

∑

∑
∑∑

=

=

=

= =

1

L

P
NO

1

O

P
NO

1

O
NO

P
NO

NMNL
N

NM
NM

N

NL
NL

1

L

1

M

P
NM

P
NLNL

N

IG

W

W

WP
PPPWWHP

N9

α
αα

η
α

α
η

α
α

η

HQ�DPEGyV�FDVRV����
�����

��
��

�


���
��

���
���� �

� −

−−−









⋅⋅⋅








−
=

∂

∂
⋅=

∂

∂
⋅=

P

N

NL
NLN

N

NL
NL

N

NL
NLNL

HWP
WWWW

η
η

ηη
α ��

/D�ILJXUD�������PRVWUD�OD�UHODFLy�HQWUH�9�N��L�OHV�VHYHV�GXHV�GHULYDGHV�UHVSHFWH� N��(Q�DTXHVW�
FDV�� HV� WUDFWD� G¶XQ� H[HPSOH� GH� GDGHV� UHDOV�� O¶DVVRFLDFLy� *HQWLDQR�3RWHQWLOOHWXP� GH� O¶RUGUH�
%URPHWDOLD�HUHFWL�HQ�XQ�HVSDL�GH�GLVVLPLODULWDW�GH�OD�GLVWDQFLD�GH�%UD\�&XUWLV��DFRWDW�HQ�O¶LQWHUYDO�
>���@��+HP�HVFROOLW�DTXHVW�VLQWj[RQ�SHUTXq�VDEHP�GHO�FDStWRO�����TXH�pV�XQ�VLQWj[RQ�GH�EDVH�EHQ�
DwOODW��

/D�SULPHUD�GHULYDGD�GH�9�N��pV�PpV�YDULDEOH�SHU�D�GLVWjQFLHV�SHWLWHV��$L[z�HV�GHJXW�D�TXH�
HQV�DSURSHP�D� O¶HVFDOD�GHOV� LQGLYLGXV� L� OD�DSDULFLy�GH�QRXV� LQGLYLGXV�SURYRFD�FDQYLV�EUXVFV�GH�
GHQVLWDW� L� YDULjQFLD�� 3HU� D� HVFDOHV� PpV� JUDQV� HOV� FDQYLV� VyQ� UDRQDEOHPHQW� PpV� VXDXV�� (OV�
PtQLPV� GH� OD� SULPHUD� GHULYDGD� GH� OD� YDULjQFLD� VyQ� HOV� SXQWV� TXH� HQV� LQWHUHVVHQ� SHUTXq� HV�
FRUUHVSRQHQ� DPE� XQD� GLVPLQXFLy� GH� OD� GHQVLWDW� GH� SXQWV� �SXQWV� G¶LQIOH[Ly� GH�9�N��� L� LQGLTXHQ�
FO~VWHUV�D�GLIHUHQWV�HVFDOHV��&RP�PpV�SURSHUD�D�]HUR�VLJXL�OD�SULPHUD�GHULYDGD��PHQ\V�GHQVLWDW�
GH�SXQWV�KL�KDXUj�D�OD�UHJLy�OtPLW�GHO�FO~VWHU�G¶LQWHUqV�L��SHU�WDQW��PpV�EHQ�DwOODW�HVWDUj�HO�JUXS��

$�OD�ILJXUD��������HO�UDQJ�GH�YDORUV�G¶ N�HQWUH�GRV�Pj[LPV�GH�OD�SULPHUD�GHULYDGD�YH�PDUFDW�
SHU�IOHW[HV�HQWUH� OHV� OtQLHV�YHUWLFDOV�FRQWtQXHV��6L�SDUWLP�G¶XQD�GLVWjQFLD�GH�UHIHUqQFLD�TXDOVHYRO�
HQ�DTXHVW�LQWHUYDO�L�DYDOXHP�OD�GHULYDGD�VHJRQD�VDEUHP��SHO�VHX�VLJQH��VL�HO�PtQLP�HV�WURED�HQ�
YDORUV�PpV�SHWLWV�R�PpV�JUDQV�TXH�OD�GLVWjQFLD�GH�UHIHUqQFLD�LQLFLDO�L�HQV�PRXUHP�HQ�HO�VHQWLW�GH�
OHV� IOHW[HV�� ,QGHSHQGHQWPHQW�GHO�YDORU�TXH�SUHQJXHP�G¶LQLFL�SHU�D� N��VHPSUH�FRQYHUJLUHP�D� OD�
PDWHL[D�VROXFLy��HO�PDWHL[�PtQLP���6L�DXJPHQWHP�� N��ILQV�D�VRUWLU�G¶DTXHVW�LQWHUYDO��DUULEDUtHP�D�
O¶jUHD�G¶LQIOXqQFLD�G¶XQ�DOWUH�FO~VWHU��D�HVFDOD�PpV�JUDQ� L�TXH�FRQWLQGULD�*HQWLDQR�3RWHQWLOOHWXP��
&RP�PpV�DPSOH�VLJXL�O¶HVSDL�HQWUH�HOV�GRV�Pj[LPV�GH�OD�SULPHUD�GHULYDGD��PpV�HQWLWDW�WLQGUj�HO�
QRVWUH�FO~VWHU�SHUTXq�VHUj� ³LGHQWLILFDEOH´�D�XQ�QRPEUH�PDMRU�G¶HVFDOHV��+HP�DQRPHQDW�DTXHVW�
UDQJ�HO� WHPSV�GH�YLGD� � �OLIHWLPH�� GHO� FO~VWHU��$TXHVW� WHUPH� IRX�HPSUDW�SHU�SULPHU�FRS�SHU�/LQJ�
������� HQ� UHIHUqQFLD� D� FO~VWHUV� G¶DUEUHV� XOWUDPqWULFV�� /LQJ� GHILQt� HO� WHPSV� GH� YLGD� G¶XQ� FO~VWHU�
FRP�OD�GLIHUqQFLD�HQWUH�HOV�UDQJV�GHO�YDORU�PpV�EDL[�GH�GLVVLPLODULWDW�DO�TXH�XQ�FO~VWHU�H[LVWHL[�L�HO�
YDORU� GH� GLVVLPLODULWDW� DO� TXH� pV� LQFRUSRUDW� HQ� XQ� FO~VWHU� GH�PLGD� VXSHULRU�*RUGRQ� �������� (Q�
JHQHUDO�HV�ID�VHUYLU�DTXHVW�WHUPH�HQ�UHIHUqQFLD�D�OHV�HVFDOHV�GH�YDOLGHVD�GH�FO~VWHUV�LQGLYLGXDOV�R�
GH�SDUWLFLRQV��1DNDPXUD�	�.HKWDUQDYD]��������
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)LJXUD��������(YROXFLy�GH�OD�YDULjQFLD�GHO�FO~VWHU��D�GDOW���L�OHV�GHULYDGHV�SULPHUD��DO�PLJ��L�VHJRQD��D�
EDL[���SHU�D�GLIHUHQWV�YDORUV�GH� OD�GLVWjQFLD�GH�UHIHUqQFLD��/HV� OtQLHV�YHUWLFDOV�FRQWtQXHV�PDUTXHQ�HOV�
GRV�Pj[LPV�GH�OD�SULPHUD�GHULYDGD�GH�9�N��TXH�HQYROWHQ�HO�PtQLP��LQGLFDW�SHU�OD�OtQLD�GLVFRQWtQXD��/HV�
IOHW[HV� KRULW]RQWDOV� LQGLTXHQ� HO� PRYLPHQW� D� SUHQGUH� HQ� DYDOXDU� OHV� GHULYDGHV� HQ� SXQWV� GLQV� GH�
O¶LQWHUYDO�PDUFDW�SHOV�Pj[LPV��YHXUH�WH[W���



&DStWRO������,GHQWLILFDFLy�GH�UHJLRQV�GHQVHV�HQ�O¶HVSDL�PXOWLYDULDQW�GH�FRPXQLWDWV�

�

���

��������$OJRULVPH�PHWD�3&0�
/D� GLVFXVVLy� GHO� GDUUHU� DSDUWDW� HQV� SRVD� HQ� FRQGLFLRQV� GH� SURSRVDU� XQ� VHQ]LOO� PHWD�

DOJRULVPH�SHU�D�GHWHFWDU�XQ�FO~VWHU�DPE�3&0� �R�3&0��HVWDEOLQW��D� OD�YHJDGD�� OD�GLVWjQFLD�GH�
UHIHUqQFLD� LGzQLD� GHO� JUXS�� (VVHQW� HVWULFWHV�� FDOGULD� DQRPHQDU�1�3&�� �'DYp� 	� .ULVKQDSXUDP�
������D� O¶DOJRULVPH�3&0�SHU�D�XQ�VRO�FO~VWHU��1R�REVWDQW�� L�SHU�VLPSOLFLWDW��XWLOLW]DUHP�O¶DFUzQLP�
3&0�SHU�D�UHIHULU�QRV�D�1�3&����

$O�TXDGUH�������GHVFULYLP�DTXHVW�PHWD�DOJRULVPH��DQRPHQDW�PHWD�3&0��/¶H[HFXFLy�GH�3&0�
L�HO�FDQYL�GH�OD�GLVWjQFLD�GH�UHIHUqQFLD�V¶KDQ�GH�UHDOLW]DU�DOWHUQDGDPHQW�L�QR�D�OD�YHJDGD��SHUTXq�
OD�FRQYHUJqQFLD�GH�3&0�QRPpV�HVWj�SURYDGD�TXDQ� N��HV�PDQWp�FRQVWDQW���

4XDGUH��������$OJRULVPH�PHWD�3&0��
3DUWLP�G¶XQD�FRQILJXUDFLy�LQLFLDO�GHO�FO~VWHU��XQD�HVWLPDFLy�GH� N��L�XQV�YDORUV�FRQVWDQWV�SHU�DOV�SDUjPHWUHV�SUHF�� N�L�
0LQ&DUG��(Q�FDV�GH�TXH�OD�FRQILJXUDFLy�LQLFLDO�GH�FO~VWHU�HVWLJXL�VHQVH�RSWLPLW]DU�SHU�PHWD�3&0��FRPHQoDUHP�D�����
6L�HO�FO~VWHU�GHO�TXH�SDUWLP�MD�KD�HVWDW�RSWLPLW]DW�DQWHULRUPHQW�SHU�PHWD�3&0�FRPHQoDUHP�IHQW�OR�FUpL[HU�D������
�
��� ([HFXWHP�O¶DOJRULVPH�3&0��R�3&0�VL�OD�PqWULFD�pV�DFRWDGD���
��� &HUTXHP��OD�GLVWjQFLD�GH�UHIHUqQFLD�PpV�SURSHUD�HQ�TXH� �9�N�� � N�V¶DQXOÂOD��$VVLJQHP�DTXHVW�YDORU�D�QHZ� N��
��� 6L� OD�FDUGLQDOLWDW�D� N�R�QHZ� N�pV�SURSHUD�DO�QRPEUH�G¶REMHFWHV� WRWDO�HQV�DWXUHP�SHUTXq�KHP�DUULEDW�DO�FO~VWHU�

UHSUHVHQWDW�SHU�WRWV�HOV�REMHFWHV��
��� 6L�QHZ� N�pV�LJXDO�R�LQIHULRU�D��]HUR��R�OD�FDUGLQDOLWDW�D�QHZ� N�pV�LQIHULRU�D�0LQ&DUG�DQHP�D�����SHU�WDO�GH�IHU�

FUpL[HU�HO�FO~VWHU�L�VXSHUDU�HO�Pj[LP�GH�OD�SULPHUD�GHULYDGD��(Q�FDV�FRQWUDUL�DQHP�D������
��� *XDUGHP�HO�YDORU�GH� �9�N�� � N��
��� ,QFUHPHQWHP� N�HQ�SUHF� N��
��� ([HFXWHP�3&0��R�3&0�VL�OD�PqWULFD�pV�DFRWDGD���
��� $YDOXHP� �9�N�� � N��6L�HO�YDORU�pV�QHJDWLX�L�HO�YDORU�JXDUGDW�HUD�SRVLWLX�DQHP�D������HQ�FDV�FRQWUDUL�WRUQHP�D������
��� 6L�OD�GLIHUqQFLD�HQWUH� N�L��QHZ� N�pV�PHQRU�TXH�SUHF�� N������HO�FO~VWHU�HV�FRQVLGHUD�RSWLPLW]DW�L�SDVVHP�D�������

(Q�FDV�FRQWUDUL��VLWXHP� N�D�QHZ� N�L�WRUQHP�D������
����(PSUDQW�OD�IXQFLy� �9�N�� � N�FHUTXHP�HOV�Pj[LPV�GH�OD�SULPHUD�GHULYDGD�D�HVTXHUUD�L�GUHWD�GHO�PtQLP�WUREDW�SHU�

WDO�G¶HVWDEOLU�HO�WHPSV�GH�YLGD�GHO�JUXS�WUREDW��
�

/¶HVWUDWqJLD� SHU� D� UHDOLW]DU� XQD�DQjOLVL� G¶H[SORUDFLy� GH� FO~VWHUV� D� GLYHUVHV�HVFDOHV� VHULD� OD�
VHJ�HQW��(Q�SULPHU� OORF��KRP�GHWHUPLQDULD�FO~VWHUV�D�SHWLWD�HVFDOD�H[HFXWDQW�PHWD�3&0�D�SDUWLU�
GH�OODYRUV�LQLFLDOV��$�FRQWLQXDFLy��SHU�D�FHUFDU�FO~VWHUV�HQ�HVFDOHV�VXSHULRUV�FDOGULD�H[HFXWDU�GH�
QRX�PHWD�3&0��DTXHVW�FRS�D�SDUWLU�GHOV�FO~VWHUV�TXH� MD�KDYLHQ�HVWDWV�RSWLPLW]DWV��&RP�TXH�XQ�
FO~VWHU� SUqYLDPHQW� RSWLPLW]DW� MD� HV� WURED� HQ� XQ� PtQLP� GH� 9�N�� N� �� pV� QHFHVVDUL�� SHU� WDQW��
LQFUHPHQWDU� N�SHU�WDO�GH�SDVVDU�HO�Pj[LP�TXH�HV�WURED�D�OD�GUHWD�GHO�PtQLP��SDVVRV�������L�TXDQ�
OD�GHULYDGD� WRUQD�D�pVVHU�GHFUHL[HQW� �OD�VHJRQD�GHULYDGD�QHJDWLYD�� WRUQDU�DO�SDV� �����&DO�QRWDU�
TXH�HOV�FO~VWHUV�WUREDWV�D�SDUWLU�GH�GLIHUHQWV�OODYRUV�SRGHQ�FRQYHUJLU�D�FO~VWHUV�LJXDOV��3HU�DTXHVW�
PRWLX�� FDO� FRPSURYDU� SHU� D� FDGD� FO~VWHU� WUREDW� MD� KDYLD� HVWDW� LGHQWLILFDW� DQWHULRUPHQW� L� HQ� FDV�
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DILUPDWLX�GHVFDUWDU�OR��$TXHVWD�HVWUDWqJLD�G¶H[SORUDFLy�GH�GDGHV�DPE� O¶DOJRULVPH�PHWD�3&0�HV�
WURED�LPSOHPHQWDGD�DO�SURJUDPD�*,1.*2��TXH�GHVFULYLP�DO�FDStWRO������

8Q� FRS� H[SORUDGHV� OHV� GDGHV� D� GLYHUVHV� HVFDOHV� HV� SODQWHMD� HO� SUREOHPD� GH� UHSUHVHQWDU�
DTXHVWD�HVWUXFWXUD�³PXOWL�FO~VWHU´�GH�PDQHUD� LQWHOÂOLJLEOH��/D�PDQHUD�PpV�VHQ]LOOD�VHULD�D�WUDYpV�
G¶XQ�µDUEUH�GH�FO~VWHUV¶��/¶LQFRQYHQLHQW�G¶XQD�HVWUXFWXUD�MHUjUTXLFD�pV�TXH�HOV�FO~VWHUV�QR�SRGHQ�
VXSHUSRVDU�VH�HQWUH�HOOV�R�FRPSDUWLU�QRGHV�GH�FO~VWHUV�³ILOOV´��&RP�TXH�O¶H[SORUDFLy�GH�OHV�GDGHV�
HV�VXVFHSWLEOH�GH�SURGXLU�VLWXDFLRQV�GH�VXSHUSRVLFLy�pV��GRQFV��QHFHVVDUL�GLVSRVDU�G¶DOJXQ�FULWHUL�
GH�GHFLVLy�TXH�SHUPHWL�HVFROOLU�XQ�R�DOWUH�FO~VWHU�HQ�DTXHVWV�FDVRV��$TXHVW�FULWHUL�SRW�FRQVLVWLU�HQ�
HOLPLQDU�DTXHOOV�FO~VWHUV�TXH�QR�FRPSOHL[HQ�XQ�GHWHUPLQDW� FULWHUL�GH�PLGD�R�GH� WHPSV�GH�YLGD��
7DQPDWHL[��SHU�D�GDGHV�FRPSOH[HV�FDO�UHFRQqL[HU�TXH�OD�GHFLVLy�SRW�VHU�GLItFLO���

3HU�D�DFDEDU�DTXHVWD�DSDUWDW��UHVXPLP�OHV�SULQFLSDOV�SURSRVWHV�TXH�KHP�IHW�ILQV�DUD��
• 'LVSRVHP� G¶XQ� FULWHUL� SHU� GHFLGLU�� HQ� FDGD� FDV�� HOV� YDORUV� PpV� DGHTXDWV� SHU� D� OD�

GLVWjQFLD� GH� UHIHUqQFLD�� XQ� GHOV� GRV� SDUjPHWUHV� GH�3&0�� (O� FULWHUL� HV� EDVD� HQ� OD�
FHUFD�GH�YDORUV�PtQLPV�GH�GHULYDGD�SDUFLDO�YDULDELOLWDW�GHO�FO~VWHU�UHVSHFWH�D�DTXHVW�
SDUjPHWUH��'¶DTXHVWD�PDQHUD��HV� UHGXHL[HQ�HQRUPHPHQW�HO�QRPEUH�GH�SRVVLELOLWDWV�
SDUDPqWULTXHV�D�DYDOXDU��

• $TXHVW� FULWHUL�HQV�KD�SHUPqV�GHILQLU�XQ�PHWD�DOJRULVPH�GH�FODVVLILFDFLy�EDVDW�HQ� OD�
LWHUDFLy�GH�OD�HVWLPD�GH� N�L�O¶H[HFXFLy�GH�3&0��

• /D�GLVWjQFLD�HQWUH�GRV�Pj[LPV�GH� OD�GHULYDGD�HQV� LQGLFD�HO� UDQJ�HVFDOHV�HQ�TXH�HO�
FO~VWHU� Wp� YDOLGHVD� L� LQIRUPD�D� OD�YHJDGD� OD� IDFLOLWDW�DPE�TXH�SRW�pVVHU� WUREDW��+HP�
DQRPHQDW�DTXHVW�YDORU�WHPSV�GH�YLGD��OLIHWLPH����

• (O�WHPSV�GH�YLGD�R�OD�PLGD�GHOV�FO~VWHUV�SRGHQ�VHU�FULWHULV�SHU�D�HOLPLQDU�D�SRVWHULRUL�
DOJXQV�GHOV�FO~VWHUV�WUREDWV��R�HVFROOLU�HQWUH�FO~VWHUV�TXH�SUHVHQWHQ�VXSHUSRVLFLy��

�
�
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������$SOLFDFLy�GH�PHWD�3&0�D�OD�FODVVLILFDFLy�GH�FRPXQLWDWV�GH�YHJHWDOV�
��������2EMHFWLXV�

(Q� DTXHVWD� VHFFLy� HQV� SURSRVHP� HVWXGLDU� HO� IXQFLRQDPHQW� GH� O¶DOJRULVPH� 3&0� DPE� OHV�
PRGLILFDFLRQV�PHWRGROzJLTXHV�SURSRVDGHV�D� OD�VHFFLy�DQWHULRU� ���������/¶REMHFWLX�pV�GHWHUPLQDU�
TXLQHV�DYDQWDWJHV�L�TXLQV�LQFRQYHQLHQWV�SUHVHQWD�DTXHVWD�HVWUDWqJLD�GH�FOXVWHULQJ�HQ�UHODFLy�DOV�
PqWRGHV�G¶DQjOLVL�GH�FO~VWHUV�SDUWLWLXV�TXH�WUDFWDUHP�DO�FDStWRO������

��������'DGHV�L�FRQVWUXFFLy�GH�O¶HVSDL�GH�UHODFLRQV�
/HV�GDGHV�D�HVWXGLDU�VyQ��FRP�HQ�FDStWROV�SUHFHGHQWV��

$��/HV�GDGHV�GH�%RZPDQ�	�:LOVRQ������������LQYHQWDULV�L����Wj[RQV�GH�OD�SODQD�DOÂOXYLDO�GHO�
ULX�$GHODLGH�D�$XVWUjOLD��XWLOLW]DGHV�HQ�HOV�HVWXGLV�GH�'DOH������D�L�����E���+RP�SRW�WUREDU�
OD�PDWULX�GH�GDGHV�D� OD� WDXOD��������/¶HVFDOD�GH�YDORUV�pV�FRPSUHVD�HQ� O¶LQWHUYDO� >���@��1R�
XWLOLW]DUHP�DTXt� OD�FRPSDUDFLy�DPE� OD�FODVVLILFDFLy�FULVS�TXH�'DOH� �����D��SURSRVD�VREUH�
DTXHVW�FRQMXQW�GH�GDGHV��

%��(OV�LQYHQWDULV�GH�;HUREURPLRQ�HUHFWL������LQYHQWDULV�L�����Wj[RQV�GH�FRPXQLWDWV�SUDWHQVHV�
[HUzILOHV�PRQWDQHV��(OV�YDORUV�GH�O¶HVFDOD�RUGLQDO�GH�%UDXQ�%ODQTXHW�KDQ�HVWDW�WUDQVIRUPDWV�
D� O¶HVFDOD�FRPELQDGD�GH�YDQ�GHU�0DDUHO� ��������/D�FODVVLILFDFLy� WUDGLFLRQDO�FRQVWD�GH����
VLQWj[RQV�GH�EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV���

&��(OV� LQYHQWDULV�GH�4XHUFHWHD� LOLFLV�VHQVH�4XHUFHQLRQ� LOLFLV�� ���� LQYHQWDULV� L� ���� Wj[RQV�GH�
ERVTXLQHV� L� PDWROODUV� PHGLWHUUDQLV�� (OV� YDORUV� GH� O¶HVFDOD� GH� %UDXQ�%ODQTXHW� KDQ� HVWDW�
WUDQVIRUPDWV� D� O¶HVFDOD� FRPELQDGD� GH� YDQ� GHU�0DDUHO� �������� /D� FODVVLILFDFLy� WUDGLFLRQDO�
FRQVWD�GH����VLQWj[RQV�GH�EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV����

/D�WUDQVIRUPDFLy�HVFDODU�GH�OHV�GDGHV�XWLOLW]DGD�VHJXHL[�OD�HTXDFLy� Z[\ = ��YDQ�GHU�0DDUHO�
������&XUUDOO��������3HU�D�FDGD�FRQMXQW�GH�GDGHV�V¶KD�HPSUDW�XQ�H[SRQHQW�GH�WUDQVIRUPDFLy��Z��
GLIHUHQW��

$�� Z �����&+2���+(//����
%�� Z �����&+2�����+(//����
&�� Z �����&+2������+(//������

�
/D�PHVXUD�GH�SUR[LPLWDW�HQWUH�LQYHQWDULV�HPSUDGD�KD�HVWDW�OD�GH�+HOOLQJHU��HTXLYDOHQW�D�OD�&RUGD�
SHU�D�WUDQVIRUPDFLRQV�HVFDODUV�Z�����/D�VHOHFFLy�G¶DTXHVWV�H[SRQHQWV�GH�WUDQVIRUPDFLy�L�DTXHVWD�
PHVXUD�GH�SUR[LPLWDW�VRUJHL[�GH�OHV�FRQFOXVLRQV�REWLQJXGHV�HQ�HO�FDStWRO�SUHFHGHQW�������SHO�TXH�
ID�D�OD�FDSDFLWDW�GH�GHWHFFLy�G¶HVWUXFWXUHV�GHOV�GLIHUHQWV�HVSDLV�GH�UHODFLRQV��
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��������0HWRGRORJLD�GH�FOXVWHULQJ�L�DYDOXDFLy�GHOV�UHVXOWDWV�
+HP�XWLOLW]DW� O¶DOJRULVPH�PHWD�3&0�SHU�D�H[SORUDU�HOV�HVSDLV�GH�UHODFLRQV�$��%�L�&��(Q�WRWV�

HOV�FDVRV�HOV�SDUjPHWUHV�SUHF�� N�L�PLQ&DUG�HUHQ�IL[RV��SUHF�� N ������L�PLQ&DUG �����
&RP�TXH�OD�GLVWjQFLD�GH�+HOOLQJHU�pV�XQD�PqWULFD�DPE�XQD�FRWD�VXSHULRU��HPD[ ���������V¶KD�

XWLOLW]DW�OD�FRUUHFFLy�SHU�PqWULTXHV�DFRWDGHV���
3HU� DO� FRQMXQW� GH� GDGHV� $�� O¶H[SRQHQW� GH� IX]]LQHVV� V¶KD� IHW� YDULDU� GHV� GH�P ����� ILQV� D�

P �����SHU� WDO�GH� IHU�SDOHVD� OD�VHQVLELOLWDW�GH� O¶DOJRULVPH�D�DTXHVW�SDUjPHWUH��$OV�HVSDLV�%� L�&��
O¶H[SRQHQW�GH�IX]]LQHVV�KD�HVWDW�P �������

&RP�D�FRQILJXUDFLy�LQLFLDO�GHOV�FO~VWHUV�KHP�HPSUDW�WUtDGHV�G¶LQYHQWDULV��3HU�D�FDGD�LQYHQWDUL�
V¶KHP� FHUFDW� HOV� GRV� LQYHQWDULV�PpV�SURSHUV�� -XQWV� FRQILJXUHQ�XQD� WULDGD�G¶LQYHQWDULV� SURSHUV��
,QLFLDOPHQW� KHP� GHILQLW� WDQWHV� WUtDGHV� FRP� LQYHQWDULV� SHUz� KHP� HOLPLQDW� DTXHOOHV� WUtDGHV�
UHSHWLGHV���

/D�GLVWjQFLD�GH�UHIHUqQFLD� LQLFLDO�pV�XQ�SDUjPHWUH� LPSRUWDQW��6L�DTXHVWD�pV�PDVVD�EDL[D� OD�
SULPHUD� H[HFXFLy� GH�3&0� SRW� WHQGLU� IjFLOPHQW� DFDEDU� SURGXLQW� XQ� FO~VWHU� G¶��� �� R� �� LQGLYLGXV�
�LQYHQWDULV���(OV�FO~VWHUV�WDQW�SHWLWV�VyQ�PROW�EUXVFRV�HQ�HOV�FDQYLV�L�SHU�VRUWLU�GHO�VHX�PtQLP�GH�
9�N�� N� FDO� DXJPHQWDU� PROW� OD� GLVWjQFLD� GH� UHIHUqQFLD�� IHQW� TXH� HV� SDVVL� G¶DTXHVWV� µPLFUR�
FO~VWHUV¶� D� FO~VWHUV�PDVVD� JUDQV�� /D� VROXFLy� TXH� KHP� WUREDW� HILFLHQW�DG�KRF�� pV� OD� GH� FDOFXODU�
DTXHOOD� GLVWjQFLD� GH� UHIHUqQFLD� TXH�� HPSUDQW� GLVWjQFLHV� FRUUHJLGHV� SHU� OHDYH�RQH�RXW��
SURSRUFLRQD�XQ�FO~VWHU�GH�PLGD��FDUGLQDOLWDW��QR�LQIHULRU�D�WUHV��

0HWD�3&0� SURGXHL[�� FRP� D� UHVXOWDW�� FO~VWHUV� GH� GLIHUHQWV� HVFDOHV�� 0DOJUDW� UHSUHVHQWDU�
UHJLRQV� GHQVHV�GH� OHV�GDGHV�� QR� WRWV� HOOV� WHQHQ� OD�PDWHL[D� YDOLGHVD��+HP�VRWPqV�HOV� FO~VWHUV�
WUREDWV�D�XQ�ILOWUDW�HQ�HO�V¶KDQ�HOLPLQDW�DTXHOOV�FO~VWHUV�DPE�XQ�WHPSV�GH�YLGD�LQIHULRU�D�����R�TXH�
WHQLHQ� XQ� PLGD� �FDUGLQDOLWDW�� LQIHULRU� D� TXDWUH�� $EDQV� L� GHVSUpV� G¶DTXHVW� ILOWUDW� V¶KD� DYDOXDW� OD�
VXSHUSRVLFLy�GH�FO~VWHUV��+HP�FRQVLGHUDW�TXH�XQ�FO~VWHU�SUHVHQWDYD�HQFDYDOFDPHQW�DPE�XQ�DOWUH�
VL�DOPHQ\V�HO�����GHO�JUXS�SHUWDQ\LD� WDPEp�D� O¶DOWUH�FO~VWHU� L�QR�HV� WUDFWDYD�G¶XQ�FO~VWHU� µSDUH¶��
1RWHX�TXH�DTXHVWD�GHILQLFLy�GH�VXSHUSRVLFLy�pV�DVLPqWULFD��3HU�WDQW��FDO�DYDOXDU�HO�VXSHUSRVLFLy�
G¶XQD� SDUHOOD� GH� FO~VWHUV� HQ� HOV� GRV� VHQWLWV�� $GGLFLRQDOPHQW�� L� SHU� WDO� GH� SRGHU� FRPSDUDU� HOV�
UHVXOWDWV� GH�PHWD�3&0�DPE� OD� VLQWD[RQRPLD� WUDGLFLRQDO�� SHU� DOV� FRQMXQWV�GH�GDGHV�%� L�&�KHP�
UHDOLW]DW� XQ� ILOWUDW�PDQXDO� GH� FO~VWHUV�� +D� HVWDW� QHFHVVDUL� HOLPLQDU� FRPSOHWDPHQW� HOV� FDVRV� GH�
VXSHUSRVLFLy� L� GHFLGLU� HQWUH� XWLOLW]DU� HQ� OD� FRPSDUDFLy� HOV� FO~VWHUV� SDUHV� R� HOV� FO~VWHUV� ILOOV� HQ�
FDVRV�G¶DQLGDPHQW��(OV�FULWHULV�VHJXLWV�KDQ�HVWDW�HOV�GH�PD[LPLW]DFLy�GHO�WHPSV�GH�YLGD�R�GH�OD�
FDUGLQDOLWDW���

�
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8Q� FRS� V¶KD� GLVSRVDW� G¶XQ� JUXS� G¶LQYHQWDULV� VHQVH� VXSHUSRVLFLy� QL� ³DQLGDPHQW´� FDO�
WUDQVIRUPDU� HOV� FO~VWHUV�3&0� D� XQD� SDUWLFLy� TXH� SXJXL� pVVHU� FRPSDUDGD� PLWMDQoDQW� PHVXUHV�
G¶DFRUG�HQWUH�SDUWLFLRQV��0DWVDNLV�HW�DO���������&RQFUHWDPHQW��KHP�JHQHUDW�SDUWLFLRQV�VHJXLQW�HO�
VHJ�HQW�SURWRFRO�GH�FRPSDUDFLy���

���&RP� TXH� O¶DOJRULVPH� 3&0� H[FORX� RXWOLHUV�� V¶KDQ� VHOHFFLRQDW� DTXHOOV� LQYHQWDULV� TXH�
WHQLHQ� XQD� WLSLFDOLWDW� D� XQ� GHOV� JUXSV� LJXDO� R�PpV� JUDQ� TXH� GLIHUHQWV� YDORUV�������������
������ ������� ������ L� ����� &RP�PpV� SHWLW� pV� DTXHVW� OOLQGDU� GH� WLSLFDOLWDW��PpV� JUDQ� pV� HO�
QRPEUH� G¶LQYHQWDULV� SHU� DOV� TXDOV� FRPSDUDUHP� OD� FODVVLILFDFLy� GH�PHWD�3&0� DPE� OD�
WUDGLFLRQDO��(O�GDUUHU�FDV�pV�DTXHOO�HQ�TXH�V¶KDQ�VHOHFFLRQDW�WRWV�HOV�LQYHQWDULV��

���3HU�D�FDGD�JUXS�G¶LQYHQWDULV�VHOHFFLRQDW�KHP�JHQHUDW�GXHV�SDUWLFLRQV���
L�� +HP�GHWHUPLQDW��SHU�D�FDGD� LQYHQWDUL��HO� FO~VWHU�DPE� WLSLFDOLWDW�Pj[LPD�

�FULWHUL�SRVVLELOLVWLF��3&0���
LL�� +HP� GHWHUPLQDW�� SHU� D� FDGD� LQYHQWDUL�� HO� FO~VWHU� PpV� SURSHU� �FULWHUL�

SUREDELOtVWLF��.0�)&0���
���+HP� FRPSDUDW� OHV� SDUWLFLRQV� ��� ��[��� DPE� OD� SDUWLFLy� GHULYDGD� GH� OD� VLQWD[RQRPLD�

PLWMDQoDQW� O¶tQGH[� GH� 5DQG� ������� FRUUHJLW� SHU� O¶DW]DU� �+XEHUW� 	� $UDELH�� ������ L� HO�
FRHILFLHQW�GH�FRUUHODFLy�SKL�� ���

�

��������5HVXOWDWV��
/D�WDXOD�������PRVWUD�HO�QRPEUH�GH�HVWUXFWXUHV�WUREDGHV�SHU�O¶DOJRULVPH�PHWD�3&0�VREUH�HOV�

HVSDLV� GH� GDGHV� $�� %� L� &�� 3HU� DO� FRQMXQW� GH� GDGHV� $� �%RZPDQ� 	� :LOVRQ�� KHP� H[HFXWDW�
O¶DOJRULVPH�HPSUDQW�GLIHUHQWV�FRHILFLHQWV�GH�IX]]LQHVV��P���/D�WDXOD�ID�SDOHVD�OD�GHSHQGqQFLD�GHO�
QRPEUH�L�TXDOLWDW�GHOV�FO~VWHUV�SURGXwWV�HQ�UHODFLy�D�DTXHVW�SDUjPHWUH��(Q�DXJPHQWDU�O¶H[SRQHQW�
GH� IX]]LQHVV� HO� QRPEUH� G¶HVWUXFWXUHV� WUREDGHV� GLVPLQXHL[�� '¶DOWUD� EDQGD�� OD� YDOLGHVD� GH� OHV�
HVWUXFWXUHV� WUREDGHV�� YDORUDGD� SHO� WHPSV� GH� YLGD�� pV� PpV� JUDQ�� L� OD� VXSHUSRVLFLy� HQWUH� HOOHV�
GLVPLQXHL[���

+HP� HVFROOLW� OD� VROXFLy� REWLQJXGD� DPE�P ����� SHU� D� UHSUHVHQWDU�OD� VREUH� HOV� HL[RV� G¶XQD�
DQjOLVL� GH� FRRUGHQDGHV� SULQFLSDOV�� (OV� GLDJUDPHV� GH� GLVSHUVLy� GH� OD� ILJXUD� ������ HV� SRGHQ�
FRPSDUDU�DPE�HOV�SUHVHQWDWV�D�OD�ILJXUD�������GHO�FDStWRO������$�GLIHUqQFLD�GHO�PRGHO�SDUWLWLX��DPE�
3&0�DOJXQV�LQYHQWDULV�WHQHQ�WLSLFDOLWDWV�QXOÂOHV�R�JDLUHEp�QXOÂOHV�SHU�D�WRWV�HOV�FO~VWHUV��3HU�WDQW��
KRP�SRW�FRQVLGHUDU�TXH�UHVWHQ�VHQVH�FODVVLILFDU��eV�HO�FDV�GHOV�LQYHQWDULV���������L�����LQFORVRV�DO�
SULPHU�JUXS�GH�OD�FODVVLILFDFLy�GH�'DOH������D���$TXHVWV�LQYHQWDULV�VyQ�HOV�TXH�WHQHQ�YDORUV�PpV�
EDL[RV�G¶XQ�GHOV�Wj[RQV�PpV�ILGHOV�GHO�JUXS�L�TXH��D�PpV��pV�HO�PpV�DEXQGDQW�����2U\]D�VS��/D�
UHVWD�G¶LQYHQWDULV�³QR�FODVVLILFDWV´�������������������L�����SHUWDQ\HQ�WRWV�DO�WHUFHU�JUXS���VHJRQV�OD�
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FODVVLILFDFLy� GH� 'DOH�� -D� YDP� GHWHUPLQDU�� DO� FDStWRO� ����� TXH� DTXHVW� HUD� HO� JUXS� DPE� PpV�
SUREOHPHV�GH�FODVVLILFDFLy���

3HU� DFDEDU� HOV� FRPHQWDULV� VREUH� HOV� UHVXOWDWV� GH�PHWD�3&0� HQ� DTXHVW� HVSDL� GH� GDGHV��
YROGUtHP� IHU� HVPHQW� TXH� VL� O¶DSOLFDFLy� GH� O¶DOJRULVPH� HV� UHDOLW]D� DPE� XQ� H[SRQHQW� GH�
WUDQVIRUPDFLy�HVFDODU�PpV�EDL[��SHU�H[HPSOH�Z ����R�Z �����UHVXOWDWV�QR�PRVWUDWV���HO�WHUFHU�JUXS�
GH� 'DOH� HV� WRUQD�PDVVD� GLVSHUV� L� QR� HV� SRVVLEOH� HVWDEOLU�KL� XQ� FO~VWHU� GH�PHWD�3&0�� $TXHVW�
UHVXOWDW�HVWj�HQ�DFRUG�DPE�OD�ILJXUD�������$�GHO�FDStWRO�SUHFHGHQW��HQ�TXH�SHU�D�OHV�PHVXUHV�GH�
SUR[LPLWDW� GH� OD� FRUGD� L� +HOOLQJHU�� HO� QRPEUH� GH� FO~VWHUV� LQGLFDW� HUD� WUHV� TXDQ� O¶H[SRQHQW� GH�
WUDQVIRUPDFLy�HUD�EDL[��
�
� 1� 7ULDGHV� P� &O~VWHUV�WUREDWV�

&DVRV�GH�VXSHUSRVLFLy�HQWUH�WUREDWV�
&O~VWHUV�/7!����

&O~VWHUV�/7!����L�FDUG!��
&DVRV�GH�VXSHUSRVLFLy�ILQDOV�

$��%RZPDQ�	�:LOVRQ� ��� ��� ����� ��� ��� ��� �� ��
� � � ����� ��� ��� �� �� ��
� � � ����� ��� ��� �� �� ��
� � � ����� ��� ��� �� �� ��
� � � ����� ��� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��
� � � ����� �� �� �� �� ��

%�;HUREURPLRQ�HUHFWL� ���� ���� ����� ��� ���� ��� ��� ���
&�4XHUFHWHD�VHQVH�4XHUFHQLRQ� ���� ���� ����� ���� ���� ��� ��� ���
�7DXOD� �������([HFXFLRQV� GH�PHWD�3&0� VREUH� OHV�GDGHV�$��%� L�&��6¶LQGLTXHQ�� HO� QRPEUH�G¶LQYHQWDULV� LQLFLDOV� �1��� HO�
QRPEUH�GH�WUtDGHV�G¶LQYHQWDULV�HPSUDGHV�FRP�D�OODYRUV�GH�FO~VWHUV��HO�SDUjPHWUH�GH�IX]]LQHVV��P���HO�QRPEUH�GH�FO~VWHUV�
WUREDWV�SHU� O¶DOJRULVPH��HO�QRPEUH�GH�FDVRV�GH�VXSHUSRVLFLy�FDOFXODWV�VREUH�HOV�FO~VWHUV� WUREDWV��HO�QRPEUH�GH�FO~VWHUV�
DPE�WHPSV�GH�YLGD�PpV�JUDQ�TXH������HO�QRPEUH�GH�FO~VWHUV�DPE�WHPSV�GH�YLGD�PpV�JUDQ�TXH�����L�PLGD��FDUGLQDOLWDW��
PpV�JUDQ�TXH����L�HO�QRPEUH�GH�FDVRV�GH�VXSHUSRVLFLy�HQ�DTXHVW�GDUUHU�JUXS�GH�FO~VWHUV��(OV�UHVXOWDWV�GH�OD�FODVVLILFDFLy�
DPE�P �����HV�PRVWUHQ�D�OD�ILJXUD��������

�
(Q� O¶H[SORUDFLy� GHOV� HVSDLV� GH� GDGHV� %� L� &� KHP� XWLOLW]DW�PHWD�3&0� DPE� XQ� H[SRQHQW� GH�

IX]]LQHVV� EDL[��P ������ GHJXW� D� TXH� OD� FRPSOH[LWDW� GH� OHV� GDGHV� pV�PpV� JUDQ� TXH� SHU� $�� /D�
FRQWUDSDUWLGD�pV�TXH�HO� QRPEUH�GH�FO~VWHUV� WUREDWV�pV� IRUoD�HOHYDW� �YHJHX� WDXOD���������7DPEp�
VyQ�PpV�QRPEURVRV�HOV�FDVRV�GH�VXSHUSRVLFLy�HQWUH�FO~VWHUV��$�SDUWLU�GH�OD�HOLPLQDFLy�G¶DTXHOOV�
FO~VWHUV�DPE�FDUGLQDOLWDW�EDL[D�R�WHPSV�GH�YLGD�EDL[�KHP�VHOHFFLRQDW�DTXHOOV�FO~VWHUV�PpV�YjOLGV���
�
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)LJXUD� ������� $QjOLVL� GH� FRRUGHQDGHV� SULQFLSDOV� �0'6�
PqWULF��GH�OHV�GDGHV�GH�%RZPDQ�	�:LOVRQ��������HPSUDQW�
OD� PHVXUD� GH� GLVVLPLODULWDW� GH� OD� FRUGD�� 3HUFHQWDWJH� GH�
YDULDELOLWDW�PRVWUDGD������������������������6¶LQGLFD�OD�
WLSLFDOLWDW� DPE� HVIHUHV� GH� GLIHUHQW� PLGD� L� LQWHQVLWDW� GH�
FRORU�� 3HU� D� FDGD� REMHFWH� QRPpV� pV� UHSUHVHQWDGD� OD�
WLSLFDOLWDW�DO�FO~VWHU�PpV�DOWD��

� ��
(OV�DWULEXWV�GHOV�FO~VWHUV�GHWHUPLQDWV�FRP�D�YjOLGV��L�OD�VHYD�FRUUHODFLy� �DPE�HOV�VLQWj[RQV�

GH� EDVH� GH� OD� FODVVLILFDFLy� WUDGLFLRQDO� HV�PRVWUHQ� D� OHV� WDXOHV� ������%� L� ����&��(OV� FO~VWHUV� GH�
PHWD�3&0�V¶DQRPHQHQ�DPE�HO�Q~PHUR�GH�O¶LQYHQWDUL�D�SDUWLU�GHO�TXDO�HV�FRQVWUXt�OD�WUtDGD�RULJLQDO�
L�HO�QRPEUH�G¶H[HFXFLRQV�GH�O¶DOJRULVPH�TXH�V¶KDQ�GXW�D�WHUPH��

(OV� FO~VWHUV� TXH�PHWD�3&0� LGHQWLILFD� D� ;HUREURPLRQ� HUHFWL� �%�� VyQ� VRYLQW� VXEJUXSV� GHOV�
VLQWj[RQV� TXH� GHILQHL[� OD� VLQWD[RQRPLD� WUDGLFLRQDO�� $� YHJDGHV� V¶LGHQWLILTXHQ� GLYHUVRV� FO~VWHUV��
DPE�UHODFLRQV�G¶DQLGDPHQW�HQWUH�HOOV��TXH�FRUUHVSRQHQ�WRWV�D�VXEJUXSV�G¶XQ�PDWHL[�VLQWj[RQ��eV�
HO�FDV�GH�7%)��7HXFULR�%URPHWXP�IHVWXFHWRVXP�IDOODFLV���LGHQWLILFDW�SHOV�JUXSV�*��5���*��5��L�
*��5���HOV�TXDOV�HV�FRUUHVSRQHQ�D� OHV�VXFFHVVLYHV�H[HFXFLRQV�GH�PHWD�3&0� VREUH�HO�SULPHU�
FO~VWHU� WUREDW� �*��5���� (Q� HO� FDV� G¶DTXHVW� VLQWj[RQ�� HO� GDUUHU� FO~VWHU� �*��5��� HV� FRUUHVSRQ�
WRWDOPHQW�DO�VLQWj[RQ�L��D�OD�YHJDGD��pV�HO�TXH�SUHVHQWD�XQ�PDMRU�WHPSV�GH�YLGD�GHOV�WUHV��3HU�DO�
VLQWj[RQ� GH� EDVH� $%� �$GRQLGR�%URPHWXP� HUHFWL�� WDPEp� KL� KD� GRV� FO~VWHUV� DQLGDWV�� *��5�� L�
*��5��� 'H� QRX�� HO� FO~VWHU� TXH� SUHVHQWD� XQ� WHPSV� GH� YLGD� PpV� JUDQ� WDPEp� pV� HO� TXH� PpV�
FRUUHODFLy�SUHVHQWD�DPE�HO�VLQWj[RQ�GH�EDVH��3HU�WDQW��HO�FULWHUL�GH�VHOHFFLy�GHO�FO~VWHU�DPE�YDORUV�
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PpV�JUDQV�SHU�DTXHVW�HVWDGtVWLF�VHPEOD�XQD�ERQD�HVWUDWqJLD�SHU�DOV�FDVRV�G¶´DQLGDPHQW´��'¶DOWUD�
EDQGD��SHU�DO�VLQWj[RQ�7$9�VXFFHHL[�D�OD�LQYHUVD��WRW�L�TXH�HOV�WHPSV�GH�YLGD�GHOV�GRV�FO~VWHUV��
*���5��L�*���5���QR�VyQ�PDVVD�GLVSDUV���

&DO� GHVWDFDU� WDPEp� OD� WHQGqQFLD� GH� PHWD�3&0� D� XQLU� HQ� XQ� VRO� FO~VWHU� OHV� GXHV�
VXEDVVRFLDFLRQV�GH�O¶,ULGR�%URPHWXP��,%/�L�,%7���(O�PDWHL[�VXFFHHL[�SHU�OHV�VXEDVVRFLDFLRQV�GHO�
.RHOHULR�$YHQXOHWXP� �.$$� L� .$7��� '¶HQWUH� OHV� VXEDVVRFLDFLRQV� GH�7HXFULR�%URPHWXP� WDQ� VROV�
7%)�pV�LGHQWLILFDW��WRW�L�TXH�7%+�DSDUHL[LD�LQLFLDOPHQW�HQ�XQ�FO~VWHU�TXH�IRX�GHVFDUWDW�SHU�WHQLU�XQ�
WHPSV�GH�YLGD�GH�������(Q�FDQYL��SHU�D�$'�DSDUHL[HQ�GRV�JUXSV�GLIHUHQWV�L�QR�³DQLGDWV´��FDGDVFXQ�
GREODW��*���5��*���5�� L�*���5��*���5����(O�JUXS�*���5��*���5�� LQFORX�HOV� LQYHQWDULV�GH�
O¶HVWXGL� GH�6RULDQR� ������� D� OD� VHUUD� GHO�0RL[HUy��PHQWUH� TXH� O¶DOWUH� JUXS� LQFORX� HOV� LQYHQWDULV�
LQLFLDOPHQW�XWLOLW]DWV�SHU�D�OD�GHVFULSFLy�GH�O¶DVVRFLDFLy��YHJHX�O¶DQQH[�$�GH�OD�PHPzULD����
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7DXOD� ������%�� &O~VWHUV� WUREDWV� DPE�PHWD�3&0� VREUH� HO� VHW� GH� GDGHV� GH�;HUREURPLRQ� HUHFWL�� (V� PRVWUHQ� QRPpV�
DTXHOOV� FO~VWHUV� DPE� WHPSV� GH� YLGD� PpV� JUDQ� TXH� ���� L� FDUGLQDOLWDW� PpV� JUDQ� TXH� ��� /HV� FROXPQHV� GH� O¶HVTXHUUD�
FRUUHVSRQHQ� D� HVWDGtVWLFV� GHVFULSWRUV� GHOV� FO~VWHUV�� 5'� ±� 'LVWjQFLD� GH� UHIHUqQFLD�� &DUG�� ±� &DUGLQDOLWDW�� 9*� ±�
9DULDELOLWDW� JHRPqWULFD��G9*� ±�3ULPHUD� GHULYDGD�GH� OD�YDULDELOLWDW� JHRPqWULFD��/7� ±�7HPSV�GH�YLGD� �OLIHWLPH���(OV�
FO~VWHUV� �ILOHV�� HVWDQ� RUGHQDWV� SHU� WHPSV� GH� YLGD� GHFUHL[HQWV�� $� OHV� UHVWDQWV� FROXPQHV� HV� PRVWUHQ� HOV� YDORUV� GH�
FRUUHODFLy� GH� SKL� � �� DPE� HOV� VLQWj[RQV� GH� EDVH� GH� OD� VLQWD[RQRPLD� WUDGLFLRQDO�� 1RPpV� HV� PRVWUHQ� DTXHOOHV�
FRUUHODFLRQV�SRVLWLYHV��6¶KDQ�UHVVDOWDW�DTXHOOV�YDORUV�GH� !�����
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O¶HVTXHUUD�FRUUHVSRQHQ�D�HVWDGtVWLFV�GHVFULSWRUV�GHOV�FO~VWHUV��5'�±�'LVWjQFLD�GH�UHIHUqQFLD��&DUG��±�&DUGLQDOLWDW��9*�
±�9DULDELOLWDW�JHRPqWULFD��G9*�±�3ULPHUD�GHULYDGD�GH�OD�YDULDELOLWDW�JHRPqWULFD��/7�±�7HPSV�GH�YLGD��OLIHWLPH���(OV�
FO~VWHUV� �ILOHV�� HVWDQ� RUGHQDWV� SHU� WHPSV� GH� YLGD� GHFUHL[HQWV�� � $� OHV� UHVWDQWV� FROXPQHV� HV� PRVWUHQ� HOV� YDORUV� GH�
FRUUHODFLy� GH� SKL� � �� DPE� HOV� VLQWj[RQV� GH� EDVH� GH� OD� VLQWD[RQRPLD� WUDGLFLRQDO�� 1RPpV� HV� PRVWUHQ� DTXHOOHV�
FRUUHODFLRQV�SRVLWLYHV��6¶KDQ�UHVVDOWDW�DTXHOOV�YDORUV�GH� !�����
�

�
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3HO� TXH� ID� D� OHV� FRPXQLWDWV� GH�4XHUFHWHD� LOLFLV� VHQVH�4XHUFHQLRQ� �WDXOD� ������&��� KL� KD�
TXDWUH�DVVRFLDFLRQV�FRUUHODFLRQDGHV��SDUFLDO�R�SOHQDPHQW��DPE�FO~VWHUV�GH�PHWD�3&0��0-��5-��
%-�L�&2��/HV�GLIHUHQWV�VXEDVVRFLDFLRQV�GH�4XHUFHWXP�FRFFLIHUDH��4&��TXHGHQ�HQJOREDGHV�HQ�XQ�
VRO� FO~VWHU�� MXQWDPHQW� DPE� OHV� DVVRFLDFLRQV� 5KDPQR�4XHUFHWXP� �54�� L� 4XHUFR�/HQWLVFHWXP�
�4/���'LQV� G¶DTXHVW� JUDQ� FO~VWHU��PHWD�3&0� LGHQWLILFD� GRV� VXEJUXSV�� FRUUHVSRQHQWV� D�4&%5� L�
4&5�� UHVSHFWLYDPHQW��'¶DOWUD� EDQGD�� OHV� VXEDVVRFLDFLRQV� GH�4XHUFHWXP� URWXQGLIROLDH� �45�� HV�
SRGHQ�FRQVLGHUDU�WRWHV�MXQWHV�HQ�XQ�VRO�FO~VWHU��*���5���SHUz�WDPEp�WHQHQ�LGHQWLWDW�GH�PDQHUD�
DwOODGD��)LQDOPHQW��L�FRP�HQ�HO�FDV�G¶$'��DSDUHL[HQ�GRV�FO~VWHUV�GLVWLQWV�SHU�D�O¶DVVRFLDFLy�2OHR�
/HQWLVFHWXP� �2/���(V� FRUUHVSRQHQ�DPE�HOV� WUHEDOOV� ILWRVRFLROzJLFV�GH�%ROzV�HW� DO�� ������� D� OHV�
LOOHV� 0HGHV� L� GH� )UDQTXHVD� ������� DO� FDS� GH� &UHXV�� UHVSHFWLYDPHQW� �YHJHX� O¶DQQH[� $� GH� OD�
PHPzULD���

/D� VROXFLy� GHOV� SUREOHPHV� G¶DQLGDPHQW� L� VXSHUSRVLFLy� PLWMDQoDQW� OD� VHOHFFLy� PDQXDO� GH�
FO~VWHUV�HQV�KD�GXW�D� FRQVLGHUDU����FO~VWHUV�SHU�D�%� L����SHU�D�&��$�FRQWLQXDFLy�KHP�JHQHUDW�
GLIHUHQWV�SDUWLFLRQV�VHJRQV�KHP�H[SOLFDW�D�O¶DQWHULRU�DSDUWDW���

�
%�;HUREURPLRQ�HUHFWL�
0LQ��7LS�� 1XP��LQY�� ��LQY�� 3&0�'HW�� .0�)&0�'HW�� .0�/22��. ���� 'LI��

���� ��� ���� ������ ������ ������ ������
����� ���� ���� ������ ������ ������ ������
����� ���� ���� ������ ������ ������ ������
������ ���� ���� ������ ������ ������ ������
������ ���� ���� ������ ������ ������ �������
���� ���� ����� ������ ������ ������ �������

�
&�4XHUFHWHD�VHQVH�4XHUFHQLRQ�
0LQ��7LS�� 1XP��LQY�� ��LQY�� 3&0�'HW�� .0�)&0�'HW�� .0�/22��. ���� 'LI��

���� ���� ���� ������ ������ ������ ������
����� ���� ���� ������ ������ ������ ������
����� ���� ���� ������ ������ ������ ������
������ ���� ���� ������ ������ ������ ������
������ ���� ���� ������ ������ ������ ������
���� ���� ����� ������ ������ ������ ������

�7DXOHV� ������%�&�� *HQHUDFLy� GH� SDUWLFLRQV� FRPSDUDEOHV� D� OD� VLQWD[RQRPLD� WUDGLFLRQDO� SHU� DOV�
FO~VWHUV�REWLQJXWV�DPE�PHWD�3&0�VREUH�HOV�VHWV�GH�GDGHV�%�L�&��0LQ��7LS��±�7LSLFDOLWDW�PtQLPD�
G¶XQ�LQYHQWDUL�SHU�pVVHU�LQFOzV�D�OD�FODVVLILFDFLy�D�FRPSDUDU��1XP��&ODVV��±�1RPEUH�G¶LQYHQWDULV�
LQFORVRV��FODVVLILFDWV�����&ODVV��±�3HUFHQWDWJH�G¶LQYHQWDULV�FODVVLILFDWV�UHVSHFWH�DO�WRWDO��3&0�'HW��
±�,QGH[�GH�5DQG�FRUUHJLW�SHU�O¶DW]DU�HQWUH�OD�VLQWD[RQRPLD�WUDGLFLRQDO�L�OD�SDUWLFLy�VRUJLGD�GHO�YDORU�
PpV� DOW� GH� WLSLFDOLWDW� SHU� DOV� LQYHQWDULV� LQFORVRV��.0�)&0�'HW�� ±� ËQGH[� GH�5DQG� FRUUHJLW� SHU�
O¶DW]DU� HQWUH� OD� VLQWD[RQRPLD� WUDGLFLRQDO� L� OD� SDUWLFLy� VRUJLGD� GHO� YDORU�PpV� EDL[� GH� GLVWjQFLD� DO�
FHQWURLGH�SHU�DOV� LQYHQWDULV� LQFORVRV��.0�/22��. �������±�ËQGH[�GH�5DQG�FRUUHJLW�SHU� O¶DW]DU�
HQWUH�OD�VLQWD[RQRPLD�WUDGLFLRQDO�L�OD�SDUWLFLy�REWLQJXGD�SHU�.�PHDQV�DPE�FRUUHFFLy�OHDYH�RQH�RXW�
DPE�HO�QRPEUH�GH�JUXSV�LQGLFDW��'LI��±�'LIHUqQFLD�HQWUH�OHV�FROXPQHV�>.0�)&0�'HW�@�L�>.0�/22�
�. ������@��/HV�SDUWLFLRQV�DVVHQ\DODGHV�VyQ�OHV�TXH�HV�FRPSDUHQ�D�OHV�WDXOHV�������%�&��

�
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$�OHV�SULPHUHV�FROXPQHV�GH�OHV�WDXOHV�������%�&�PRVWUHP�QRPEUH�L�SHUFHQWDWJH�G¶LQYHQWDULV�
VHOHFFLRQDWV�HQ�FDGD�OOLQGDU�GH�WLSLFDOLWDW������������������������+RP�SRW�FRQVWDWDU�FRP��HYLGHQWPHQW��
HO� SHUFHQWDWJH� G¶LQYHQWDULV� LQFORVRV� FUHL[� HQ� GLVPLQXLU� HO� OOLQGDU� GH� WLSLFDOLWDW� XWLOLW]DW� HQ� OD�
VHOHFFLy��$�OD�GDUUHUD�ILOD�GH�OHV�WDXOHV��OOLQGDU������KRP�LQFORX�WRWV�HOV�LQYHQWDULV��WDPEp�DTXHOOV�
TXH�3&0�FRQVLGHUD�RXWOLHUV���

$� OHV� FROXPQHV� VHJ�HQWV� GH� OHV� WDXOHV�PRVWUHP� HOV� YDORUV� GH� O¶tQGH[� GH� 5DQG� G¶DMXVW� DO�
FULWHUL� WUDGLFLRQDO�REWLQJXWV�OHV�GXHV�HVWUDWqJLHV�GH�GHWHUPLQDFLy�����EDVDGD�HQ�OD�WLSLFDOLWDW�PpV�
DOWD� �3&0�'HW��'HWHUPLQDFLy� SRVVLELOtVWLFD�� L� ��� EDVDGD� HQ� OD� GLVWjQFLD� DO� FHQWURLGH�PpV� FXUWD�
�.0�)&0�'HW���'HWHUPLQDFLy� SUREDELOtVWLFD���4XDQ� OD� GHWHUPLQDFLy� HV� UHVWULQJHL[� DOV� LQYHQWDULV�
PpV�SURSHUV�� OHV�GXHV�HVWUDWqJLHV�VyQ�VHPEODQWV� L�SUHVHQWHQ�XQ�DMXVW�HOHYDW��$�PLGD�TXH�KRP�
LQFORX� PpV� LQYHQWDULV� HQ� OD� VHOHFFLy�� GLVPLQXHL[� O¶DFRUG� DPE� HO� FULWHUL� WUDGLFLRQDO�� 1R� REVWDQW��
O¶DFRUG�REWLQJXW�DPE� OD�SDUWLFLy�SHU� OD�GLVWjQFLD�PpV�FXUWD� �GHWHUPLQDFLy�SUREDELOtVWLFD��HVGHYp�
PpV�DOW�TXH�O¶DFRUG�REWLJXW�DPE�OD�SDUWLFLy�SHU�GHWHUPLQDFLy�SRVVLELOtVWLFD���

$� OD�GDUUHUD�FROXPQD�GH� OHV� WDXOHV�������%� L�&��PRVWUHP�O¶tQGH[�GH�5DQG��GH� OHV�SDUWLFLRQV�
REWLQJXGHV� H[HFXWDQW� O¶DOJRULVPH� .�PHDQV� VREUH� HOV� PDWHL[RV� LQYHQWDULV�� 4XDQ� HO� OOLQGDU� GH�
WLSLFDOLWDW� XWLOLW]DW� SHU� VHOHFFLRQDU� HOV� LQYHQWDULV� UHVWULQJHL[� OD� GHWHUPLQDFLy� DOV� LQYHQWDULV� PpV�
SURSHUV� DO� QXFOL� GHOV� FO~VWHUV�� OD� VROXFLy� GH�PHWD�3&0� V¶DMXVWD�PpV� D� OD� WUDGLFLRQDO� TXH� QR� OD�
REWLQJXGD�SHU�O¶DOJRULVPH�.�PHDQV��(Q�LQFUHPHQWDU�HOV�REMHFWHV�TXH�YROHP�GHWHUPLQDU�HQ�IRUPD�
GH�SDUWLFLy�LQFUHPHQWD�OD�SUREDELOLWDW�G¶HUURU�SHU�D�PHWD�3&0�� MD�TXH�OHV�WLSLFDOLWDWV�LQLFLDOV�FDGD�
FRS�VyQ�PpV�EDL[HV��6L�KRP�YRO�GHWHUPLQDU�OD�ILOLDFLy�GH�WRWV�HOV�LQYHQWDULV�OD�VROXFLy�SDUWLWLYD�GH�
.�PHDQV�V¶DMXVWD�PpV�DO�FULWHUL�H[WHUQ��

+HP� HVFROOLW� XQD� SDUWLFLy� GH� FDGD� FRQMXQW� GH� GDGHV�� SHU� WDO� G¶HVWXGLDU� DPE� GHWDOO� OHV�
FRUUHODFLRQV� GH� FDGD� XQ� GHOV� JUXSV� GHWHUPLQDWV� DPE� HOV� GH� OD� VLQWD[RQRPLD� WUDGLFLRQDO��
&RQFUHWDPHQW�KHP�HVFROOLW� OHV�SDUWLFLRQV�FRUUHVSRQHQWV�D� OD�GHWHUPLQDFLy�SUREDELOtVWLFD�DPE�HO�
OOLQGDU� GH� WLSLFDOLWDW� ������ SHUTXq� FUHLHP� TXH� DTXHVW� SXQW� RIHUHL[� XQ� ERQ� FRPSURPtV� HQWUH� OD�
FDSDFLWDW�GH�GHWHUPLQDFLy�FRUUHFWD�L�HO�QRPEUH�G¶LQYHQWDULV�GHWHUPLQDWV��/HV�SDUWLFLRQV�HVFROOLGHV�
HVWDQ�UHVVDOWDGHV�D�OHV�FRUUHVSRQHQWV�FDVHOOHV�GH�OHV�WDXOHV�������%�L�&���

0RVWUHP�HOV�YDORUV�GH�FRUUHODFLy� �FDOFXODWV�D� OHV� WDXOHV�������%�&��$� OHV�SULPHUHV�ILOHV�GH�
FDGD�WDXOD��KL�DSDUHL[HQ�HO�QRPEUH�L�SHUFHQWDWJH�G¶LQYHQWDULV�GH�FDGD�XQ�GHOV�JUXSV�RULJLQDOV�TXH�
V¶KDQ� LQFOzV�HQ� OD� QRYD�SDUWLFLy��(OV� VLQWj[RQV�GH�EDVH�PpV�DwOODWV� WHQHQ�SHUFHQWDWJHV�HOHYDWV�
G¶LQYHQWDULV� LQFORVRV� L� FRUUHODFLRQV� DOWHV��eV� HO� FDV�GHOV� VLQWj[RQV�$%��7%)��7$9�D�%URPHWDOLD�
HUHFWL��L��0-��5-��&2��45%�L�458�D�4XHUFHWHD�LOLFLV��3HU�FRQWUD��SHU�DOV�VLQWj[RQV�DPE�SUREOHPHV�
G¶DwOODPHQW� HO� QRPEUH� G¶LQYHQWDULV� QR� FRQVLGHUDWV� RXWOLHUV� VyQ� PHQ\V� L� OD� FRUUHVSRQGqQFLD�
�FRUUHODFLy��WDPEp�pV�PHQRU��
�
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1��&ODVV�� ��� ��� �� ��� ��� �� ��� �� �� ��� �� ��� ��� ��� �� ��� ��� ���
��&ODVV�� ���� ���� ���� ���������� ���� ���� ���� ���� ���� ��� ���� ����� ���� ���� ���� ���� ����

*�5�� ����� ������ � � � � � � � � � � � � � � � � �
*�5�� ������ ������ � � � � � � � � � � � � � � � � �
*��5�� ������ � ������ � � � � � � ������ � � � � � � � � �
*��5�� ������ � � ������ ������ � � � � � � � � � � � � � �
*���5�� ����� � � � � ������ � � � � � � � � � � � � �
*���5�� ������ � � � � � ������ ������ ������ ������ � � � � � � � ������ �
*���5�� ����� � � � � � � ������ � � ������ � � � � � � ������ �
*���5�� ������ � � � � � � ������ ������ � ������ � � � � � � ������ �
*���5�� ����� � � � � � � � � � � � ������ � � � � � �
*���5�� ������ � � � � � � � � � � � ������ � � � � � �
*���5�� ������ � � � � � � � � ������ � � � ������ � � � � �
*���5�� ������ � � � � � � � � � � � � � ������ ������ � � ������
*���5�� ������ � � � � � � � � � � � � � ������ � � � ������
*���5�� ����� � � � � � � � � � � � � � � ������ � � ������
*���5�� ����� � � � � � � � � �(���� � � � � � � ������ � ������
�7DXOHV�������%�&��&RUUHODFLy�SKL�� ��HQWUH�OD�VLQWD[RQRPLD�WUDGLFLRQDO�L�OD�SDUWLFLy�GH�FO~VWHUV�JHQHUDGD�D�SDUWLU�GH�
VHOHFFLRQDU�DTXHOOV�LQYHQWDULV�DPE�WLSLFDOLWDW�PpV�JUDQ�TXH�������L�XWLOLW]DQW�OHV�GLVWjQFLHV�DOV�FHQWURLGHV�SHU�HVWDEOLU�OD�
SHUWLQHQoD� �YHXUH� WDXOHV� ������%�&� L� WH[W��� 6¶KDQ� UHVVDOWDW� DTXHOOV� YDORUV� GH� !����� (V� PRVWUHQ� HOV� YDORUV� GH�
FDUGLQDOLWDW� GH� OHV� GXHV� SDUWLFLRQV� DL[t� FRP� HO� SHUFHQWDWJH� G¶LQYHQWDULV� UHVSHFWH� DO� WRWDO� GH� FDGD� JUXS� GH� OD�
VLQWD[RQRPLD�WUDGLFLRQDO��
�
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��������'LVFXVVLy�
/¶HVWUDWqJLD�G¶DQjOLVL�GH�FO~VWHUV�TXH�KHP�HVWXGLDW�HQ�DTXHVW�FDStWRO�SUHVHQWD�DYDQWDWJHV� L�

LQFRQYHQLHQWV� UHVSHFWH�DOV�PRGHOV� L�PqWRGHV�GH�FODVVLILFDFLy�FRQVLGHUDWV�HQ�DQWHULRUV�FDStWROV��
(Q�SULPHU�OORF��QR�WRWV�HOV�LQGLYLGXV��LQYHQWDULV��VyQ�FODVVLILFDWV��0HWD�3&0�SRW�SURSRUFLRQDU�FRP�
D� VROXFLy� ILQV� L� WRW� O¶DEVqQFLD� WRWDO� G¶HVWUXFWXUD� HQ� JUXSV�� /D� VROXFLy�. �� pV� PpV� SUREDEOH� VL�
O¶H[SRQHQW�GH�IX]]LQHVV�pV�JUDQ��$TXHVWD�FDUDFWHUtVWLFD�GH�O¶DOJRULVPH�SRW�pVVHU�FRQVLGHUDGD�XQ�
DYDQWDWJH� R� XQ� LQFRQYHQLHQW�� GHSHQHQW� GH� VL� KRP� GHVLWMD� OD� FRPSOHWD� FODVVLILFDFLy� GH� OHV�
REVHUYDFLRQV�R�QR��7DQPDWHL[��pV�XQD�SRVVLELOLWDW�GH�UHVSRVWD�QR�FRQWHPSODGD�SHOV�DOJRULVPHV�
SDUWLWLXV��.0��)&0����

/D� VHOHFFLy� D� SULRUL� GHO� QRPEUH� GH� FO~VWHUV� D� FHUFDU� MD� QR� pV� XQD� GHFLVLy� D� SUHQGUH� SHU�
O¶LQYHVWLJDGRU��VL�QR�TXH�pV�HO�PDWHL[�DOJRULVPH�GH�FODVVLILFDFLy�TXH�VHUYHL[�DOKRUD�GH�FULWHUL�LQWHUQ�
L� SURSRUFLRQD� QRPpV� DTXHOOHV� HVWUXFWXUHV� PpV� YjOLGHV� GHV� GHO� VHX� SXQW� GH� YLVWD�� &RP� D�
FRQWUDSDUWLGD��SHU�D�GDGHV�DPE�XQD�JUDQ�FRPSOH[LWDW��OD�PXOWLSOLFLWDW�GH�VROXFLRQV�SRW�IRUoDU�D�XQD�
VHOHFFLy� D� SRVWHULRUL� HQWUH� HVWUXFWXUHV� DQLGDGHV� R� HQFDYDOFDGHV�� FRVD� TXH� LQWURGXHL[� XQ� QRX�
HOHPHQW�GH�GHFLVLy�TXH�SRW�pVVHU�FRQVLGHUDW�FRP�XQ�LQFRQYHQLHQW��7RW�L�DL[z��FUHLHP�TXH�HO�IHW�GH�
SRVDU�GH�PDQLIHVW�GLIHUHQWV�VROXFLRQV�DOWHUQDWLYHV�L�SURSRUFLRQDU�FULWHULV��GH�YHJDGHV�GLYHUJHQWV��
SHU� D� IDFLOLWDU�QH� OD� VHOHFFLy� SRW� pVVHU� GHVLWMDEOH� SHUTXq� FRQVWLWXHL[� XQD� YLVLy� PpV� UHDOLVWD� L�
FRPSOHUWD�GH�OD�FRPSOH[LWDW�HQ�O¶HVWUXFWXUD�GH�GDGHV���

3HO� TXH� ID� D� O¶H[SORUDFLy� GH� O¶HVSDL� GH� VROXFLRQV�� KHP� SURSRVDW� DTXt� XQD� HVWUDWqJLD�
G¶LQLFLDOLW]DFLy�GH�FO~VWHUV�L�H[HFXFLy�VXFFHVVLYD�GH�O¶DOJRULVPH�TXH�HV�PRVWUD�FDSDo�GH�GHWHFWDU�
IRUoD� HVWUXFWXUHV�� 1R� REVWDQW�� FRP� HQ� HO� FDV� GHOV� DOJRULVPHV� SDUWLWLXV�� PHWD�3&0� pV� XQ�
DOJRULVPH�LWHUDWLX�TXH�FRQYHUJHL[�HQ�PtQLPV�ORFDOV��*DLUHEp�PDL�KRP�SRGUj�HVWDU�VHJXU�GH�TXH�
WRWHV�OHV�HVWUXFWXUHV�SRVVLEOHV�KDQ�HVWDW�WUREDGHV��

/D� GHWHUPLQDFLy� SHU� WLSLFDOLWDWV� �FULWHUL� SRVVLELOLVWLF�� R� SHU� GLVWjQFLHV� �FULWHUL� SUREDELOtVWLF�� ID�
UHIHUqQFLD� DO� TXH� 2OLYD� ������� HVPHQWD� FRP� D� ³SUREOHPD� GH� OD� YDULDELOLWDW´�� &RP� SRGHP�
GLVFULPLQDU� GXHV� SREODFLRQV� GH� GLIHUHQW� YDULDELOLWDW"� 6L� XWLOLW]HP� HO� FULWHUL� GH� OD� WLSLFDOLWDW�
DIDYRULUHP� HO� JUXS� PpV� YDULDEOH�� '¶DOWUD� EDQGD�� VL� XWLOLW]HP� HO� FULWHUL� GH� OD� GLVWjQFLD� DO� QXFOL�
DIDYRULUHP�HO�JUXS�PHQ\V�YDULDEOH��(Q�HO�QRVWUH�FDV��OD�FRQVLGHUDFLy�GH�OD�GLVWjQFLD��R�SHUWLQHQoD�
UHODWLYD��HV�SUHVHQWD�FRP�D�PpV�HILFLHQW�TXH�OD�WLSLFDOLWDW��R�SHUWLQHQoD�DEVROXWD���SHO�TXH�OD�PLOORU�
VROXFLy�DO�SUREOHPD�GH�OD�YDULDELOLWDW�VHULD�OD�FRQVLGHUDFLy�GH�OD�HTXLYDULjQFLD���

7DQPDWHL[��FDO�WHQLU�HQ�FRPSWH�TXH�KHP�DSOLFDW�OHV�HVWUDWqJLHV�GH�GHWHUPLQDFLy�GHVSUpV�GH�
HOLPLQDU�PROWV�GHOV�SRVVLEOHV�LQYHQWDULV�RXWOLHUV�GH�OHV�GDGHV��3HU�WDQW��KHP�HOLPLQDW�HO�SRVVLEOH�
HIHFWH�G¶DWUDFFLy�G¶DTXHVWV�LQYHQWDULV�VREUH�HO�FHQWURLGH��TXH�DQXQFLjYHP�D�O¶LQLFL�GHO�FDStWRO�FRP�
D�SUREOHPD�GH�OHV�SDUWLFLRQV��/D�SURYD�GH�TXH�DTXHVWD�HOLPLQDFLy�pV�SRVLWLYD�UDX�HQ�OD�GDYDOODGD�
GH�O¶DMXVW�TXDQ�KRP�LQFORX�WRWV�HOV�LQYHQWDULV�HQ�OD�GHWHUPLQDFLy��



,,,�±�$63(&7(6�0(72'2/Ñ*,&6�'(�/$�&/$66,),&$&,Ï�180Ê5,&$�'(�/(6�&2081,7$76�'(�9(*(7$/6�

�

���

(Q�FRQMXQW��HOV�UHVXOWDWV�REWLQJXWV�HQ�DTXHVW�HVWXGL�VHPEOHQ�LQGLFDU�TXH�HO�PpV�DGHTXDW�SHU�
D�H[SORUDU�O¶HVWUXFWXUD�G¶XQHV�GDGHV�pV���

��� ,GHQWLILFDU�FDGD�SREODFLy�SHU�VHSDUDW��SHUPHWHQW�OD�VXSHUSRVLFLy�HQWUH�JUXSV�SHUz�VLWXDQW�
FRUUHFWDPHQW�FDGD�XQ�GHOV�FHQWURLGHV�GH�OHV�SREODFLRQV���

��� 6L�HV�GHVLWMD�XQD�VROXFLy�SDUWLWLYD��FDO� ILOWUDU�DTXHOOV�JUXSV�PHQ\V�YjOLGV�� L�DUULEDU�D�XQD�
FRQMXQW�GH�FO~VWHUV�GH�YDULDELOLWDW�FRPSDUDEOH���

��� (Q� OD� GHWHUPLQDFLy� ILQDO� SDUWLWLYD�� FRQVLGHUDU� TXH� WRWV� HOV� FO~VWHUV� UHVWDQWV� WHQHQ� LJXDO�
YDULDELOLWDW�L�XWLOLW]DU�XQD�SDUWLFLy�SUREDELOtVWLFD��

(YLGHQWPHQW� OD� HVWUXFWXUD� HVSDFLDO� GHOV� LQYHQWDULV� GHSqQ� HQ� JUDQ� PHVXUD� GH� OD� PqWULFD�
HPSUDGD� SHU� FRQVWUXLU� OHV� UHODFLRQV� HQWUH� HOOV�� $TXt� HQV� KHP� UHVWULQJLW� H[FOXVLYDPHQW� D� OD�
GLVWjQFLD�GH� OD�FRUGD�KHOOLQJHU�DPE� OHV� WUDQVIRUPDFLRQV� LQGLFDGHV��'¶DOWUD�EDQGD�� OD� IRUPD�GHOV�
FO~VWHUV�TXH�FHUFD�PHWD�3&0�pV�KLSHUHVIqULFD��$L[z�OLPLWD�IRUoD�OD�TXDQWLWDW�G¶HVWUXFWXUHV�TXH�VyQ�
YjOLGHV�� 6L� Ep� pV� SRVVLEOH� HPSUDU� OD� PqWULFD� GH� 0DKDODQRELV� DPE� PHWD�3&0� SHU� D� SRGHU�
GHWHFWDU� FO~VWHUV� KLSHUHOÂOLSVRLGDOV�� DTXHVWD� SRVVLELOLWDW� pV� LPSUDFWLFDEOH� HQ�PDWULXV� G¶HVSqFLHV�
GHJXW�D�TXH�OD�PDWULX�GH�YDULjQFLHV�FRYDULjQFLHV�pV�IUHT�HQWPHQW�VLQJXODU��(Q�HO�SURSHU�FDStWRO�
HVWXGLDUHP�DOWUHV�PDQHUHV�G¶DERUGDU�O¶HVSDL�GH�UHODFLRQV�TXH�HQV�SHUPHWL�DVVROLU�XQ�DwOODPHQW�GH�
OHV�HVWUXFWXUHV�GH�FODVVLILFDFLy��
�
��������&RQFOXVLRQV�
/HV�SULQFLSDOV�FRQFOXVLRQV�TXH�KHP�REWLQJXW�D�DTXHVWD�VHFFLy�VyQ��

• 0HWD�3&0� SHUPHW� LGHQWLILFDU� DTXHOOV� JUXSV� TXH� HV� PRVWUHQ� FODUV� HQ� OHV� GDGHV� �JUXSV�
µQDWXUDOV¶��� VHQVH� QHFHVVLWDW� G¶HVSHFLILFDU� XQ� QRPEUH� GH� JUXSV� SUHIL[DW�� $TXHVW� pV� HO�
SULQFLSDO�DYDQWDWJH�TXH�SUHVHQWD�YHUV�DOJRULVPHV�SDUWLWLXV�FRP�.0�R�)&0��

• 0HWD�3&0� LGHQWLILFD�PpV�JUXSV�HQ�UHGXLU�HO�SDUjPHWUH�GH�IX]]LQHVV��3HU�FRQWUD��DL[z�WUHX�
PRELOLWDW�D�O¶DOJRULVPH��L�HOV�FO~VWHUV�REWLQJXWV�WHQHQ�XQ�WHPSV�GH�YLGD�PpV�FXUW��

• (O� WHPSV� GH� YLGD� GHOV� FO~VWHUV� HQV� LQIRUPD� GHO� UDQJ� G¶HVFDOHV� HQ� TXH� SRGHP� WUREDU� HOV�
JUXSV��$FWXD�FRP�D�FULWHUL� LQWHUQ�GH�YDOLGDFLy�GHO�SURSL�DOJRULVPH��VHUYLQW�FRP�D�FULWHUL�GH�
VHOHFFLy�GH�FO~VWHUV�HQ�FDV�GH�VXSHUSRVLFLy�R�DQLGDPHQW��

• (Q�JHQHUDU�SDUWLFLRQV��OD�GHWHUPLQDFLy�SHU�OD�GLVWjQFLD�DO�FHQWURLGH�PpV�FXUWD�V¶DMXVWD�PpV�
DO�FULWHUL�H[WHUQ�GH�OD�SDUWLFLy�ILWRVRFLROzJLFD�TXH�OD�GHWHUPLQDFLy�SHU�OD�WLSLFDOLWDW�PpV�DOWD���

• 4XDQ�V¶H[FORXHQ�HOV� LQYHQWDULV�GH�EDL[D� WLSLFDOLWDW�� OHV�SDUWLFLRQV�REWLQJXGHV�GH� O¶DSOLFDFLy�
GH�PHWD�3&0�DPE�OD�GHWHUPLQDFLy�SHU�OD�GLVWjQFLD�PpV�FXUWD�FODVVLILFD�OD�UHVWD�LQYHQWDULV�
GH�PDQHUD�PpV�DMXVWDGD�DO�FULWHUL�ILWRVRFLROzJLF�TXH�HOV�DOJRULVPHV�SDUWLWLXV��

• (O� PqWRGH� GH� FODVVLILFDFLy� SURSRVDW�� 0HWD�3&0�� KD� HVWDW� LPSOHPHQWDW� DO� SURJUDPD�
*,1.*2��YHJHX�FDS��������
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����$���&RUUHFFLy�SHU�D�GLVVLPLODULWDWV�DFRWDGHV��
/D�GHPRVWUDFLy�GH�TXH�HPSUDQW�O¶HTXDFLy�GH�WLSLFDOLWDW�SHU�D�GLVWjQFLHV�DFRWDGHV��
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&DStWRO������6REUH�OD�SRQGHUDFLy�GH�YDULDEOHV�HQ�OD�
FODVVLILFDFLy�GH�FRPXQLWDWV�

�
�
�
�
�
�
������,QWURGXFFLy�
��������3RQGHUDFLy��VHOHFFLy�L�HVWDQGDUGLW]DFLy�GH�YDULDEOHV�

(Q� O¶DQjOLVL� GH� GDGHV� HFROzJLTXHV�� pV� KDELWXDO� UHFROOLU� HO�Pj[LP� GH� GHVFULSWRUV� SRVVLEOHV� L�
FRQVLGHUDU�ORV� WRWV� HOOV� LJXDOPHQW� LPSRUWDQWV��$TXHVW�PRGH�G¶DQjOLVL� IRX� WDPEp��GXUDQW�PROW� GH�
WHPSV��XQD�GH�OHV�EDVHV�GH�OD�WD[RQRPLD�QXPqULFD��6QHDWK�	�6RNDO�������L�FRQWLQXD�DSOLFDQW�VH�
HQ�HO�FDV�GH�OD�VLQWD[RQRPLD�QXPqULFD��7DQPDWHL[��OD�LQFOXVLy�GH�WRWHV�OHV�YDULDEOHV�SRW�UHVXOWDU�
XQD�IRQW�GH�SUREOHPHV��SHUTXq�KRP�SRW�HVWDU�LQWURGXLQW�VRUROO�QR�GHVLWMDW�D�OHV�GDGHV��7DO�L�FRP�
UHPDUFj� 0LOOLJDQ� �������� ³2QO\� WKRVH� YDULDEOHV� ZKLFK� DUH� EHOLHYHG� WR� GLVFULPLQDWH� EHWZHHQ�
FOXVWHUV� VKRXOG� EH� XVHG´�� 0LOOLJDQ� �������PRVWUj� TXH� OD� VROD� DGGLFLy� G¶XQHV� SRTXHV� YDULDEOHV�
LUUHOOHYDQWV�SRGLD�LQWHUIHULU�VHULRVDPHQW�HQ�OD�UHFXSHUDFLy�GH�JUXSV�SUqYLDPHQW�FRQHJXWV��$OJXQHV�
YDULDEOHV�SRGHQ�RFXOWDU� OD� LQIRUPDFLy�TXH�SURSRUFLRQHQ� OHV�DOWUHV�� IHQW�TXH� O¶DQjOLVL�GH�JUXSV�R�
FO~VWHUV��FOXVWHU�DQDO\VLV��VLJXL�XQD�WDVFD�IHL[XJD�R�FRQGHPQDGD�D�UHVXOWDWV�HUURQLV���

1R� pV� VHPSUH� IjFLO� GHFLGLU� D� SULRUL� TXLQHV� YDULDEOHV� DMXGHQ� D� HVWDEOLU� HVWUXFWXUHV� GH�
FODVVLILFDFLy�L�TXLQHV�QR��6HJRQV�*QDQDGHVLNDQ�HW�DO���������KL�KD�GXHV�DSUR[LPDFLRQV�SRVVLEOHV��
OD� VHOHFFLy� L�R� OD� SRQGHUDFLy� GH� YDULDEOHV�� (Q� OD� SRQGHUDFLy� GH� YDULDEOHV�� KRP� HVWLPD� OD�
LPSRUWjQFLD�UHODWLYD�GH�OHV�YDULDEOHV�VHJRQV�XQV�SHVRV�FDOFXODWV�D�SDUWLU�GH�OHV�PDWHL[HV�GDGHV��
(Q�OD�VHOHFFLy�GH�YDULDEOHV��KRP�HVFXOO�GLUHFWDPHQW�OHV�YDULDEOHV�TXH�KDXULHQ�G¶pVVHU�LQFORVHV�D�
O¶DQjOLVL�GH�FO~VWHU�L�GHVFDUWD�OHV�DOWUHV��/HV�GXHV�DSUR[LPDFLRQV�LQWHQWHQ�IDFLOLWDU� OD�IRUPDFLy�GH�
FO~VWHUV�� (Q� UHDOLWDW�� SRGHP� FRQVLGHUDU� OD� VHOHFFLy� GH� YDULDEOHV� FRP� XQ� FDV� H[WUHP� GH� OD�
SRQGHUDFLy��(Q� O¶jPELW�GH� OD�YHJHWDFLy��XQ�DUJXPHQW�SHU�D�VHOHFFLRQDU�R�SRQGHUDU�YDULDEOHV�pV�
TXH�FRP�OHV�HVSqFLHV�SUHVHQWHQ�GLIHUHQWV�VHQVLELOLWDWV�GH�UHVSRVWD�D�IDFWRUV�DPELHQWDOV��KDQ�GH�
SUHVHQWDU�WDPEp�FRQWULEXFLRQV�GLIHUHQWV�SHU�D�JHQHUDU�SDWURQV�GH�YHJHWDFLy��6KDXNDW��������

8Q�WHPD�PROW�UHODFLRQDW��SHUz�DSDUHQWPHQW�HQ�VHQWLW�FRQWUDUL��pV�HO�GH�O¶HVWDQGDUGLW]DFLy�GH�
YDULDEOHV��$EDQV�GH�SRQGHUDU� OHV�YDULDEOHV�SRGHP�DVVXPLU�TXH� WRWHV� WHQHQ� LJXDO� LPSRUWjQFLD� L�
HVWDQGDUGLW]DU�OHV�VHJRQV�XQ�PqWRGH�FRQFUHW��$PE�O¶HVWDQGDUGLW]DFLy��QR�V¶LQWHQWD�SRVDU�O¶qPIDVL�
HQ� OD� UHODWLYD� LPSRUWjQFLD�GH� OHV�YDULDEOHV�VLQy�TXH� LQWHQWD�HOLPLQDU�QH� OHV�GLPHQVLRQV�ItVLTXHV��
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0LOOLJDQ� 	� &RRSHU� ������� HVWXGLDUHQ� YXLW� HVWDQGDUGLW]DFLRQV� GLIHUHQWV� L� FRQFORJXHUHQ� TXH� OD�
GLYLVLy�SHU�UDQJV�HUD�HO�PqWRGH�PpV�HIHFWLX��7DQPDWHL[��HOV�VHXV�UHVXOWDWV�QR�VyQ�JHQHUDOLW]DEOHV�
D�TXDOVHYRO�WLSXV�GH�GDGHV��/¶HVWDQGDUGLW]DFLy�GH�YDULDEOHV�pV�UHFRPDQDEOH�TXDQ�DTXHVWHV�WHQHQ�
XQLWDWV�GLIHUHQWV��(Q�HO�FDV�GH�PDWULXV�GH�FRPSRVLFLy�GH�Wj[RQV��OHV�HVSqFLHV�DFRVWXPHQ�D�HVWDU�
PHVXUDGHV�HQ�OHV�PDWHL[HV�XQLWDWV��3HU�WDQW�GHV�G¶DTXHVW�SXQW�GH�YLVWD�VHPEOD�LQQHFHVVDUL��R�ILQV�
L� WRW� SHUMXGLFLDO�� HVWDQGDUGLW]DU� OHV� YDULDEOHV� D� O¶KRUD� G¶DQDOLW]DU� OHV� UHODFLRQV� HQWUH� FRPXQLWDWV�
YHJHWDOV��
�
��������3RQGHUDFLy�L�VHOHFFLy�GH�YDULDEOHV�HQ�PqWRGHV�GH�FOXVWHULQJ�

*UDQ�SDUW�GH�OD�OLWHUDWXUD�DSOLFDEOH�DO�SUREOHPD�GH�OD�LPSRUWjQFLD�GH�OHV�YDULDEOHV�HQ�PqWRGHV�
G¶DQjOLVL�GH�FO~VWHUV�V¶REWp�G¶HVWDGtVWLFD�PXOWLYDULDQW�FOjVVLFD�SHU�D�FODVVLILFDFLRQV�MD�FRQHJXGHV��
8Q�FRS�WHQLP�XQD�FODVVLILFDFLy�HQ�.�FO~VWHUV�R�JUXSV��KRP�SRW�UHDOLW]DU�.�WHVWV�GH�OD�W�GH�6WXGHQW��
R� Ep� XWLOLW]DU� OD� 7�� GH� +RWHOOLQJ�� 0$129$�� DQjOLVL� GLVFULPLQDQW� VWHSZLVH�� HWF�� (YLGHQWPHQW�� HO�
SUREOHPD� DIHJLW� HQ� O¶DQjOLVL� GH� FO~VWHUV� GH� YHJHWDFLy� pV� TXH� OD� FODVVLILFDFLy� pV� D� SULRUL�
GHVFRQHJXGD��FRVD�TXH�FRPSOLFD�PROW�OD�SRVVLEOH�VHOHFFLy�R�SRQGHUDFLy�GH�YDULDEOHV��

$� SDUWLU� GHOV� DQ\V� ���� HV� FRPHQoj� D� HVWXGLDU� OD� GHILQLFLy� GH� PqWRGHV� GH� FOXVWHULQJ� TXH�
LQFORJXHVVLQ� SURFHGLPHQWV� GH� SRQGHUDFLy� R� VHOHFFLy� GH� YDULDEOHV�� )RZONHV� HW� DO�� �������
SURSRVDUHQ�XQ�DOJRULVPH�SHU�D�VHOHFFLRQDU�YDULDEOHV�SURJUHVVLYDPHQW��GH�PDQHUD�VHPEODQW�D�OD�
VHOHFFLy� GH� YDULDEOHV� SURJUHVVLYD� �IRUZDUG�� TXH� V¶XWLOLW]D� HQ� DQjOLVL� GLVFULPLQDQW� OLQHDO���
&RQFUHWDPHQW��)RZONHV�HW�DO��DSOLFDUHQ�OD�VHOHFFLy�GH�YDULDEOHV�DO�PqWRGH�MHUjUTXLF�GHO�YHt�PpV�
OOXQ\j� �FRPSOHWH� OLQNDJH��� 3HU� D� VHOHFFLRQDU� OD� SULPHUD� YDULDEOH�� HQ� SULPHU� OORF� FDOFXODYHQ�
GHQGURJUDPHV�D�SDUWLU�GH�FDGD�XQD�GH�OHV�YDULDEOHV�GLVSRQLEOHV��VHJXLGDPHQW�UHDOLW]DYHQ�WDOOV�DOV�
GHQGURJUDPHV��HQ�QLYHOOV�VXFFHVVLXV�GH�OD�MHUDUTXLD��L�VREUH�OHV�SDUWLFLRQV�UHVXOWDQWV��FDOFXODYHQ�
XQ� HVWDGtVWLF� SHU� D� PHVXUDU� OD� VHSDUDFLy� R� DwOODPHQW� HQWUH� JUXSV�� /D� SULPHUD� YDULDEOH�
VHOHFFLRQDGD� HUD� OD� TXH� SUHVHQWDYD� XQD� PDMRU� VHSDUDFLy�� $� FRQWLQXDFLy� HV� VHOHFFLRQDYHQ�
SURJUHVVLYDPHQW�PpV�YDULDEOHV�FHUFDQW�TXLQD�FRPELQDFLy�GH�YDULDEOHV�SURGXwD�XQD�SDUWLFLy�DPE�
DwOODPHQW�PpV�VLJQLILFDWLX��

(Q� O¶jPELW� GH� OD� SRQGHUDFLy� GH� YDULDEOHV�� 'H6DUER� HW� DO�� ������� SURSRVDUHQ� O¶DOJRULVPH�
6<1&/86��6\QWKHWLVHG�FOXVWHULQJ���SHU�D�pVVHU�DSOLFDW�DO�PjUTXHWLQJ��$TXHVW�FRPSOH[�DOJRULVPH�
SDUWLWLX� LQFORwD� XQD� JHQHUDOLW]DFLy� GH� O¶DOJRULVPH� .�PHDQV� TXH� FDOFXODYD� HOV� SHVRV� GH� OHV�
YDULDEOHV� L� O¶DVVLJQDFLy� GHOV� LQGLYLGXV� DOWHUQDWLYDPHQW�� 6<1&/86� SURGXwD�� FRP� D� VROXFLy�� HOV�
SHVRV�GH�OHV�YDULDEOHV�L�OD�SDUWLFLy�GHOV�LQGLYLGXV��*UHHQ�HW�DO���������HVWXGLDUHQ�OD�YjOXD�G¶DTXHVW�
PqWRGH�SHU� D�SRVDU� GH�PDQLIHVW� TXLQHV� YDULDEOHV�HUHQ� LPSRUWDQWV��$UULEDUHQ�D� OD� FRQFOXVLy�GH�
TXH��HQ�DOJXQV�FDVRV��OD�VROXFLy�GHSHQLD�FUtWLFDPHQW�GHO�SXQW�GH�SDUWLGD��
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8QD� OtQLD� GH� WUHEDOO� GLIHUHQW� pV� OD� GH� FHUFDU� SHVRV� TXH� RSWLPLW]LQ� �HQ� WHUPHV� GH� PtQLPV�
TXDGUDWV�� XQD� GHWHUPLQDGD� IXQFLy�� 'H� 6RHWH� ������� ������ SURSRVj� XQ�PqWRGH�� TXH� DQRPHQj�
29:75(��SHU�D�WUREDU�HOV�SHVRV�zSWLPV�GH�OHV�YDULDEOHV�HQ�DUEUHV�XOWUDPqWULFV�L�DUEUHV�DGGLWLXV��
(Q�XQ�HVWXGL�GH�VLPXODFLy��0LOOLJDQ��������DYDOXj�OD�FDSDFLWDW�GH�O¶DOJRULVPH�29:75(�GH�GRQDU�
SHVRV�QXOV�R�JDLUHEp�QXOV�D�OHV�YDULDEOHV�TXH�HPPDVFDUDYHQ�O¶HVWUXFWXUD��0LOOLJDQ�FRQFORJXp�TXH�
29:75(� HUD� XQD� ERQD� RSFLy� HQ� DTXHOOHV� DSOLFDFLRQV� GH� G¶DQjOLVL� GH� FO~VWHUV� RQ� V¶XWLOLW]pV� OD�
GLVWjQFLD� (XFOLGLDQD� L� DOJRULVPHV� MHUjUTXLFV� DJJORPHUDWLXV�� 0pV� UHFHQWPHQW�� 0DNDUHQNRY� 	�
/HJHQGUH��������HVWHQJXHUHQ�OHV�LGHHV�GH�'H�6RHWH�GH�SRQGHUDFLy�zSWLPD�GH�YDULDEOHV�DO�FDV�GH�
O¶DOJRULVPH�.�PHDQV��0DF4XHHQ��������8Q�GHOV�SUREOHPHV�GH� O¶DSUR[LPDFLy�GHOV�SHVRV�zSWLPV�
pV�O¶HOHYDW�FRVW�GH�FRPSXWDFLy�TXH�LPSOLFD�WUREDU�ORV��ILQV�L�WRW�SHU�D�FRQMXQWV�GH�GDGHV�GH�PLGD�
UHODWLYDPHQW�SHWLWD��

*QDQDGHVLNDQ� HW� DO�� ������� FRPSDUDUHQ� QRX� DSUR[LPDFLRQV� GLIHUHQWV� D� OD� SRQGHUDFLy� GH�
YDULDEOHV� VREUH� GDGHV� UHDOV� L� GDGHV� VLPXODGHV�� OD� SRQGHUDFLy� LJXDO�� O¶HVWDQGDUGLW]DFLy� GH� OHV�
YDULDEOHV�SHU�OD�GHVYLDFLy�WtSLFD�L�SHU�UDQJV��GLYHUVHV�DOWHUQDWLYHV�EDVDGHV�HQ�OD�YDULDELOLWDW�LQWUD��
L�R� HQWUH�FO~VWHUV�� 6<1&/86� L� 2:975(�� (QWUH� OHV� DSUR[LPDFLRQV� TXH� FRQVLGHUDUHQ� PpV�
HIHFWLYHV� KL� KDYLD� DTXHOOHV� EDVDGHV� HQ� OD� HVWLPDFLy� GH� OD� YDULDELOLWDW� LQWUD�� L� HQWUH�� FO~VWHUV��
*QDQDGHVLNDQ� HW� DO�� ������� WDPEp� HVWXGLDUHQ� HO� SURFHGLPHQW� GH� VHOHFFLy� GH� YDULDEOHV� GH�
)RZONHV�HW�DO�� ��������0DOJUDW�TXH� WUREDUHQ�DTXHVWD�DSUR[LPDFLy� IRUoD�~WLO�HQ�FRPSDUDFLy�DPE�
OHV� HVWUDWqJLHV� GH� SRQGHUDFLy� GH� YDULDEOHV�� QR� HUD� FRQVLVWHQWPHQW� HO� PLOORU� PqWRGH� L�� D� PpV��
HVWDYD�OLPLWDW�D�GDGHV�DXWR�HVFDODGHV���

5HFHQWPHQW�� %UXVFR� 	� &UDGLW� ������� KDQ� WUHEDOODW� OD� VHOHFFLy� GH� YDULDEOHV� D� .�PHDQV�
SURSRVDQW� HO� PqWRGH� +,1R9� �+HXULVWLF� LGHQWLILFDWLRQ� RI� QRLV\� YDULDEOHV��� $QjORJDPHQW� D� OD�
PHWRGRORJLD�GH�)RZONHV�HW�DO����������+,1R9�UHDOLW]D�LQLFLDOPHQW�XQD�SDUWLFLy�.�PHDQV�SHU�D�FDGD�
YDULDEOH�� $� FRQWLQXDFLy� FDOFXOD� tQGH[V� GH� 5DQG� ������� FRUUHJLWV� SHU� O¶DW]DU� �+XEHUW� 	� $UDELH�
������HQWUH�SDUHOOHV�GH�SDUWLFLRQV��REWHQLQW�XQD�PDWULX�VLPqWULFD��3HU�D�FDGD�YDULDEOH��HV�VXPHQ�
HOV� YDORUV� G¶DFRUG� HQWUH� OD� VHYD� SDUWLFLy� L� FDGD� XQD� GH� OHV� SDUWLFLRQV� VRUJLGHV� GH� OHV� DOWUHV�
YDULDEOHV��6HJXLGDPHQW�OHV�YDULDEOHV�DPE�YDORUV�EDL[RV�G¶DTXHVW�HVWDGtVWLF�VyQ�HOLPLQDGHV��3HU�
DFDEDU�KRP�H[HFXWD�.�PHDQV�QRPpV�HQ�EDVH�D� OHV�YDULDEOHV�UHVWDQWV��%UXVFR�	�&UDGLW� �������
DGPHWHQ�TXH�+,1R9�Wp�WHQGqQFLD�D�IDOODU�HQ�OD�VHOHFFLy�TXDQ��D��KL�KDJL�XQ�QLYHOO�GH�FRUUHODFLy�DOW�
HQWUH�OHV�YDULDEOHV�TXH�HPPDVFDUHQ�O¶HVWUXFWXUD��L�E��KL�KDJL�P~OWLSOHV�HVWUXFWXUHV�GH�FO~VWHU�HQ�HO�
PDWHL[�VHW�GH�GDGHV���

6HJRQV�HO�QRVWUH�SXQW�GH�YLVWD��OHV�DSUR[LPDFLRQV�GH�VHOHFFLy�GH�YDULDEOHV�GH�)RZONHV�HW�DO��
������� GH� %UXVFR� 	� &UDGLW� ������� QR� VHPEOD� PDVVD� DGHTXDGHV� TXDQ� HV� YDULDEOHV� VyQ�
DEXQGjQFLHV�GH�Wj[RQV��6L�OHV�DEXQGjQFLHV�SURYHQHQ�GH�OD�WUDQVIRUPDFLy�G¶XQD�HVFDOD�RUGLQDO��HO�
QRPEUH�GH�YDORUV�pV� OLPLWDW� L��SHU� WDQW��QR� Wp�PDVVD�VHQWLW�HVWDEOLU�FODVVLILFDFLRQV�HQ�.�JUXSV�D�
SDUWLU�G¶XQD�VROD�YDULDEOH��
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(OV�HVWXGLV�TXH�KHP�HVPHQWDW�GHPRVWUHQ�TXH�OD�SRQGHUDFLy�L�VHOHFFLy�GH�YDULDEOHV��VL�pV�ID�
GH�PDQHUD�DGHTXDGD��SRW�LQFUHPHQWDU�VXEVWDQFLDOPHQW�O¶HILFLqQFLD�GHOV�PqWRGHV�GH�FODVVLILFDFLy�
HQ�OD�PDMRULD�GH�FDVRV��1R�REVWDQW��WDPEp�pV�FHUW�TXH�WRWV�HOV�PqWRGHV�HVPHQWDWV�KDQ�WLQJXW�XQ�
LPSDFWH�EDVWDQW�OLPLWDW�L�D�OD�SUjFWLFD�KDQ�HVWDW�PROW�SRF�XWLOLW]DWV��$EDQV�GH�UHFyUUHU�D�OD�VHOHFFLy�
R�SRQGHUDFLy�GH� YDULDEOHV�HQ�PqWRGHV�GH� FODVVLILFDFLy�GH� OD� YHJHWDFLy�pV�QHFHVVDUL�� DO� QRVWUH�
SDUHU��FRQVLGHUDU�HOV�VHJ�HQWV�SXQWV��

D�� 7p�VHQWLW�SRQGHUDU�VHOHFFLRQDU� OHV�YDULDEOHV�HQ�HO�QRVWUH�SUREOHPD�GH�FODVVLILFDFLy"�(Q�
HOV�SUz[LPV�DSDUWDWV�VXSRVDUHP�TXH�SHU�D� OD�FODVVLILFDFLy�GH�FRPXQLWDWV� OD�UHVSRVWD�pV�
DILUPDWLYD��SHUz�DO� ILQDO� WRUQDUHP�D�SODQWHMDU�QRV�DTXHVWD�T�HVWLy�HQ�YLVWD�GHOV�UHVXOWDWV�
REWLQJXWV��

E�� (Q� FDV� DILUPDWLX�� FDO� GHILQLU� HOV� SHVRV� R� VHOHFFLRQDU� OHV� YDULDEOHV� G¶DFRUG� DPE� HO�
FRQFHSWH�GH�FO~VWHU�GHO�QRVWUH�SUREOHPD�FRQFUHW��(OV�FULWHULV�GH�VHOHFFLy� L�R�SRQGHUDFLy�
KDQ�G¶pVVHU�IjFLOPHQW�LQWHUSUHWDEOHV��

F�� eV�LPSRUWDQW�pVVHU�FRQVFLHQW�GH�OD�WDXWRORJLD�LPSOtFLWD�HQ�HO�FjOFXO�GH�SHVRV�R�OD�VHOHFFLy�
GH�YDULDEOHV��(V�QHFHVVDUL�GLVSRVDU�GH�FODVVLILFDFLRQV�D�SULRUL�SHU�FDOFXODU�HOV�SHVRV�GH�
OHV�YDULDEOHV�R�VHOHFFLRQDU�DTXHOOHV�TXH�FODULILTXHQ�O¶HVWUXFWXUD��eV�D�GLU��QHFHVVLWHP�XQD�
FODVVLILFDFLy�D�SULRUL�SHU�D�VDEHU�TXLQHV�YDULDEOHV�VyQ�LPSRUWDQWV�L�TXLQHV�QR��$�OD�YHJDGD��
QHFHVVLWHP�HOV� SHVRV�R� OD� VHOHFFLy�GH�YDULDEOHV�SHU�D�SRGHU�GHVFREULU� O¶HVWUXFWXUD�TXH�
G¶DOWUD� EDQGD�� DPE� WRWHV� OHV� YDULDEOHV� TXHGD� DPDJDGD� R� GLVWRUVLRQDGD�� /D� FLUFXODULWDW�
HVPHQWDGD� pV� SDOHVD� SHU� DOV� DOJRULVPHV� GH� FOXVWHULQJ� SHUz� PHQ\V� SUREOHPjWLFD� HQ�
O¶DQjOLVL� GLVFULPLQDQW�� MD� TXH�� HQ� DTXHVW� GDUUHU� FDV� OD� FODVVLILFDFLy� G¶HQWUHQDPHQW� HV�
FRQVLGHUD��G¶LQLFL��YHULWDEOH��

(Q�HO�SURSHU�DSDUWDW�����������HVWXGLHP�OD�SRVVLELOLWDW�G¶HPSUDU�XQD�SRQGHUDFLy�GH�YDULDEOHV�
HQ�FRQMXQFLy�DPE�PHVXUHV�GH�GLVVLPLODULWDWV�GLIHUHQWV�GH�OD�GLVWjQFLD�(XFOLGLDQD��WHPD�TXH��D�OD�
ELEOLRJUDILD� FRQVXOWDGD�� UHVWD� IRQDPHQWDOPHQW� SHU� WUDFWDU�� $� FRQWLQXDFLy�� H[SRVHP� GXHV�
HVWUDWqJLHV�GH�SRQGHUDFLy�GH�YDULDEOHV�TXH�KHP�FUHJXW�LQWHUHVVDQW�WHVWDU�HQ�OD�SUREOHPjWLFD�GH�
OD� FODVVLILFDFLy� G¶LQYHQWDULV�� 1RWHX� TXH� HO� SXQW� GH� YLVWD� G¶DTXHVW� FDStWRO� HV� EDVD� HQ� OD�
WUDQVIRUPDFLy�GH�OHV�FROXPQHV��YDULDEOHV��GH�OD�PDWULX�GH�GDGHV��3HU�WDQW��HVWHP�PRGLILFDQW��HQ�
HO� FDV� OLQHDO�� O¶DQJOH� HQWUH� HOV� HL[RV� GH� O¶HVSDL� GH� GDGHV�� &RPSOHPHQWDULDPHQW�� DO� FDStWRO� ����
HVWXGLDYHP� O¶~V� GH� PHVXUHV� GH� SUR[LPLWDW�� L� DOJXQHV� G¶DTXHVWHV� PHVXUHV� LPSOLFDYHQ�
WUDQVIRUPDFLRQV� GH� OHV� ILOHV� �LQYHQWDULV��� TXH� FRUUHVSRQ� D� UHVLWXDU� HOV� LQYHQWDULV� LQGLYLGXDOPHQW�
VHQVH�DOWHUDU�HO�FRQMXQW�GHOV�HL[RV�GH�GDGHV��)LQDOPHQW��D�OD�VHFFLy��������SUHVHQWHP�XQ�HVWXGL�
GH� O¶DSOLFDFLy�G¶DTXHVWHV�HVWUDWqJLHV�GH�SRQGHUDFLy�D� OHV�QRVWUHV�GDGHV��/¶HVWXGL�TXH�UHDOLW]HP�
QR� FRPSRUWD� O¶DSOLFDFLy� GH� PqWRGHV� GH� FOXVWHULQJ� VLQy� TXH� WDQ� VROV� DQDOLW]D� OD� GHIRUPDFLy�
JHRPqWULFD� L�HO� FDQYL�HQ� OD�GLVFULPLQDELOLWDW�GHJXGD�D� O¶DFFLy�GHOV�SHVRV��&UHLHP��SHUz��TXH�HOV�
UHVXOWDWV�VyQ�H[WHQVLEOHV�D�OD�LQFRUSRUDFLy�G¶DTXHVWV�SHVRV�HQ�DOJRULVPHV�SDUWLWLXV��
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������(VWUDWqJLHV�GH�SRQGHUDFLy�HQ�OD�FODVVLILFDFLy�GH�FRPXQLWDWV�YHJHWDOV�
���������'LVWjQFLHV�DPE�YDULDEOHV�SRQGHUDGHV�

6LJXL� ;1[3� XQD� PDWULX� GH� 3� YDULDEOHV� �FROXPQHV�� REVHUYDGHV� HQ� 1� REMHFWHV� �ILOHV��� /D�
SRQGHUDFLy� GH� YDULDEOHV� SRW� pVVHU� DSOLFDGD� GH� GLIHUHQWV� PDQHUHV�� 8QD� SULPHU� DSUR[LPDFLy�
FRQVLVWHL[�HQ�WUDQVIRUPDU�;�PXOWLSOLFDQW�OD�SHU�XQD�PDWULX�GH�SHVRV�03[3��

0;; ⋅=a �
$VVXPLUHP� DTXt� TXH� �������� �� SPPP'LDJ=0 L� MP M ∀ℜ∈ + �� 3HU� WDQW�� HOV� SHVRV� VHUDQ� WRWV�
SRVLWLXV� L� QR� FRQVLGHUDUHP� OD� SRVVLEOH� UHODFLy� HQWUH� OHV� YDULDEOHV� HQ� OD� GHILQLFLy� GHOV� SHVRV��
'HVSUpV�GH�OD�SRQGHUDFLy��OD�GLVWjQFLD�(XFOLGLDQD�DO�TXDGUDW�HQWUH�GRV�REMHFWHV�pV���
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$OWHUQDWLYDPHQW��*QDQDGHVLNDQ�HW�DO���������FRQVLGHUDUHQ�O¶HVWUDWqJLD�G¶DSOLFDU�OD�PDWULX�$3[3�
LQGXFWRUD�G¶XQD�QRUPD��(Q�DTXHVW�VHJRQ�FDV�OD�GLVWjQFLD�DO�TXDGUDW�HQWUH�HOV�GRV�REMHFWHV�pV��
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+RP� SRGULD� LPDJLQDU� HQFDUD� XQ� WHUFHU� FDV� HQ� TXH� HV� FRPELQHVVLQ� OD� WUDQVIRUPDFLy�
DVVRFLDGD�D�XQD�QRUPD�L�OD�SRQGHUDFLy�GH�OHV�YDULDEOHV��
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1RWHX�TXH�VL�0�QR�pV�VLQJXODU��DL[z�pV�FHUW�HQ�HO�FDV�GH�0�GLDJRQDO�QR�QXOÂOD��� OD�QRYD�PDWULX�
LQGXFWRUD�GH�OD�QRUPD��0¶$0��pV�HQFDUD�VHPLGHILQLGD�SRVLWLYD��(Q�HO�FDV�FRQFUHW�G¶�$� �,�WHQLP�
OD�GLVWjQFLD�(XFOLGLDQD�SRQGHUDGD��DO�TXDGUDW���

∑
=

−=
S

M
MLMLMLL [[PG

�
�



��


 ��
�

/¶HIHFWH� GH� OD� PDWULX� 0� HQ� GLVWDQFLHV� TXH� SRGHQ� pVVHU� H[SUHVVDGHV� FRP� D� XQ� SURGXFWH�
FUHXDW�SRW�pVVHU�HVWXGLDW�DQDOLW]DQW�0¶$0��&DO�WHQLU�HQ�FRPSWH��TXH��HQ�HO�FDV�GH�OD�GLVWjQFLD�GH�
0DKDODQRELV� pV� LQ~WLO� DSOLFDU� XQD� PDWULX� GH� SRQGHUDFLy�� FDU� DTXHVWD� GLVWjQFLD� pV� LQYDULDQW� D�
TXDOVHYRO�WUDQVIRUPDFLy�HVFDODU�R�VRUJLGD�G¶XQD�FRPELQDFLy�OLQHDO�GH�YDULDEOHV���

4Xq�FDO�IHU�TXDQ�KRP�GHVLWMD�SRQGHUDU�OHV�YDULDEOH�HQ�XQ�HVSDL�TXH�QR�SRW�pVVHU�H[SUHVVDW�
FRP� D� XQD� QRUPD� GH� SURGXFWHV� FUHXDWV"� $TXHVW� pV� HO� FDV� GH� IRUoD� PHVXUHV� GH� GLVWjQFLD�
HPSUDGHV�HQ�HFRORJLD�� FRP� OD� GLVWjQFLD� GH� OD� FRUGD� �2UOyFL� ������ R� � OD� GLVWjQFLD� GH�+HOOLQJHU�
�5DR� ������� $TXHVWHV� SUR[LPLWDWV� HV� SRGHQ� H[SUHVVDU� D� SDUWLU� GH� OD� PDWULX� RULJLQDO� FRP� D�
WUDQVIRUPDFLRQV� GH� OHV� ILOHV� �/HJHQGUH� 	� *DOODJKHU� ������ SHUz� QR� GH� OHV� FROXPQHV� �YHJHX�
DSDUWDW���������GHO�FDStWRO��������
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&RQFUHWDPHQW��OD�WUDQVIRUPDFLy�SHU�ILOHV�TXH�GyQD�OORF�D�OD�GLVWjQFLD�GH�+HOOLQJHU�pV��
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�
-D�YDP�YHXUH�DO�FDStWRO�����TXH�OD�GLVWjQFLD�GH�+HOOLQJHU�HUD�XQD�PqWULFD�PpV�DGHTXDGD�SHU�

D�OD�FODVVLILFDFLy�G¶LQYHQWDULV�GH�YHJHWDFLy�TXH�OD�GLVWjQFLD�(XFOLGLDQD��3HU�WDQW��VHPEOD�GHVLWMDEOH�
FRPELQDU� OD� SRQGHUDFLy� GH� YDULDEOHV� DPE� DTXHVWD� PqWULFD�� &RP� DSOLFDU� D� OD� YHJDGD�� OD�
WUDQVIRUPDFLy�GH�+HOOLQJHU�L�XQD�WUDQVIRUPDFLy�GH�SRQGHUDFLy"�7HQLP�GXHV�RSFLRQV���

��� &RP� TXH� OD� GLVWjQFLD� GH� +HOOLQJHU� pV� XQD� PHVXUD� HXFOLGLDQD�� SRGHP� DSOLFDU� OD�
WUDQVIRUPDFLy�GH�+HOOLQJHU�HQ�SULPHU�OORF�L�GHVSUpV�SRQGHUDU�O¶HVSDL�HXFOLGLj�UHVXOWDQW��
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/¶LQFRQYHQLHQW�G¶DTXHVWD�RSFLy�pV�TXH�HV�SHUG�OD�GLVWjQFLD�Pj[LPD�HQWUH�REVHUYDFLRQV��
TXH�DPE�+HOOLQJHU�pV� � ���

����$�OD�LQYHUVD��DSOLFDU�OD�GLVWjQFLD�GH�+HOOLQJHU�VREUH�OD�PDWULX�GH�GDGHV�SRQGHUDGD��
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$TXHVWD� GDUUHUD� DSUR[LPDFLy� SUHVHUYD� OD� GLVWjQFLD�Pj[LPD� L� HOV� SHVRV� VHUYHL[HQ� SHU�
PRGXODU�OHV�SURSRUFLRQV�GH�OHV�YDULDEOHV�GLQV�GHO�YHFWRU��&DO�QRWDU�SHUz��TXH�HQ�DTXHVW�
FDV�OD�FRQVWUXFFLy�GHOV�SHVRV�HV�UHDOLW]D�VREUH�OD�PDWULX�;�L�QR�VREUH�OD�PDWULX�+����

�

���������,QWURGXFFLy�G¶XQ��H[SRQHQW�GH�WUDQVIRUPDFLy�
�4XDQ�WUDFWHP�DPE�GDGHV�UHDOV��OD�SURSRUFLy�HQWUH�YDULDEOHV�LQIRUPDWLYHV�L�YDULDEOHV�VRUROO�pV�

LPSUHGLFWLEOH�� 6L� FDS� GH� OHV� YDULDEOHV� pV� DOHDWzULD� UHVSHFWH� D� O¶HVWUXFWXUD� D� GHWHFWDU� XQD�
SRQGHUDFLy�H[FHVVLYD�SRW�VXSRVDU�XQ�LQFRQYHQLHQW�SHU�D�OD�FODVVLILFDFLy��eV��GRQFV��DFRQVHOODEOH�
SRGHU�FRQWURODU�O¶HIHFWH�GHOV�SHVRV�VREUH�HO�SURFpV�GH�FODVVLILFDFLy��6L�0�pV�XQD�PDWULX�GLDJRQDO��
XQD�PDQHUD�IjFLO�GH�PRGXODU�HO�VHX�HIHFWH�pV�LQWURGXLQW�XQ�H[SRQHQW� +ℜ∈V DOV�SHVRV��

�������� ��
6
S

666 PPP'LDJ=0 �
4XDQ� V �� WRWHV� OHV� FHOÂOHV�GLDJRQDOV�HVGHYHQHQ��� L� GHVDSDUHL[� O¶HIHFWH�GH� OD�SRQGHUDFLy��&RP�
PpV�DOW�VLJXL�O¶H[SRQHQW�PpV�JUDQ�VHUj�OD�LQIOXqQFLD�GHOV�SHVRV�HQ�OD�FODVVLILFDFLy��
�
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�

���

��������(VWUDWqJLD�GH�SRQGHUDFLy�EDVDGD�HQ�OD�FDSDFLWDW�GLVFULPLQDQW�GH�OHV�YDULDEOHV�
/D� LQWHQFLy� pV� UHGXLU� O¶HIHFWH� GH� OHV� YDULDEOHV� FRQVLGHUDGHV� ³VRUROO´�� eV� D� GLU�� DTXHOOHV�

YDULDEOHV�TXH��SHO�SURSzVLW�GH�OD�FODVVLILFDFLy�HQ�JUXSV��VyQ�SRF�R�JHQV�LQIRUPDWLYHV��R�LQGXHL[HQ�
D�FODVVLILFDFLRQV�HUUzQLHV��$TXHVWHV�YDULDEOHV�KDXULHQ�G¶pVVHU�SRQGHUDGHV�DPE�XQ�SHV�EDL[��$�OD�
YHJDGD�� OHV� YDULDEOHV� TXH� FRQWULEXHL[LQ� D� GLIHUHQFLDU� JUXSV� KDXULHQ� G¶pVVHU� SUHVHUYDGHV�� FRVD�
TXH�LPSOLFD�FRQFHGLU�D�DTXHVWHV�XQ�SHV�PpV�HOHYDW��

$VVXPLQW�TXH�OD�HVWUXFWXUD�GHO�FO~VWHU�pV�FRQHJXGD�D�SULRUL��D�WUDYpV�G¶XQD�SDUWLFLy��KRP�SRW��
HPSUDU�OD�FRQHJXGD�GHVFRPSRVLFLy�GH�OD�VXPD�GH�TXDGUDWV��VXP�RI�VTXDUHV��66���$L[t�GHILQLP��

:%7 += �
RQ�7� pV� OD�PDWULX�66� WRWDO��PHQWUH�TXH�%� L�:� VyQ� OHV�PDWULXV�66� HQWUH�JUXSV� L� GLQV�GH�JUXSV�
�EHWZHHQ�L�ZLWKLQ���UHVSHFWLYDPHQW���

/D�QRVWUD�GHILQLFLy�GH�SHVRV�HV�EDVD�HQ�OD�FRQVLGHUDFLy�GH�OD�GLDJRQDO�GH�OHV�PDWULXV�%�L�:��
GHQRWDGHV�SHU�'LDJ�%��L�'LDJ�:���

��:��%�0 −⋅= 'LDJ'LDJ �
7DQW�%� FRP�:� VyQ� HQ� UHDOLWDW� HVWLPDFLRQV�� SHUTXq� VyQ� FDOFXODGHV� D� SDUWLU� GH� SDUWLFLRQV� GHOV�
REMHFWHV��TXH�SRGHQ�QR�FRUUHVSRQGUH�DPE�OD�SDUWLFLy�³YHULWDEOH´��VL�pV�TXH�DOJXQD�SDUWLFLy�HV�SRW�
FRQVLGHUDU�³YHULWDEOH´����

(O�FjOFXO�GHOV�HOHPHQWV�GLDJRQDOV�G¶0�pV�HO�VHJ�HQW��
• 6LJXL� �� NL, Ω⊂ω �XQD�YDULDEOH�LQGLFDGRUD��GHOWD�GH�.URQHFNHU��TXH�SUHQ�HO�YDORU�

��TXDQ�O¶REMHFWH� L�pV�XQ�PHPEUH�GHO�FO~VWHU� N��L���HQ�TXDOVHYRO�DOWUH�FDV���
• 6LJXL� ∑
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�
��ω �HO�QRPEUH�G¶REMHFWHV�GH� N���

• /ODYRUV��OD�GHVFRPSRVLFLy�GH�66�SHU�D�XQD�YDULDEOH�M�pV��
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���

/HV� H[SUHVVLRQV� DQjORJXHV� GH� %� ��:� L� 7� HO� FDV� G¶XQD� SDUWLFLy� GLIXVD� VRUJHL[HQ� GH� OD�
VXEVWLWXFLy�GH�OD�YDULDEOH�LQGLFDGRUD�SHU�HO�JUDX�GH�SHUWLQHQoD���

• 6LJXLQ�81[.��XQD�SDUWLFLy�GH�1�REMHFWHV�HQ�.�FO~VWHUV��L�I�HO�FRHILFLHQW�GH�IX]]LQHVV�
�%H]GHN����������
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��
��Ö �pV�OD�PLWMDQD�HVWLPDGD�GH�M�DO�FO~VWHU�GLI~V� N��

/¶HIHFWH� HVSHUDW� GH� OD� SRQGHUDFLy� EDVDGD�HQ� OHV�PDWULXV�%� L�:� pV� DMXGDU� D� DXJPHQWDU� OD�
GLVWjQFLD� HQWUH� FO~VWHUV� L� D� OD� YHJDGD� GLVPLQXLU� OD� VHYD� YDULDELOLWDW� LQWHUQD�� /HV� FHOÂOHV� GH� OD�
GLDJRQDO�GH� ��:��%�0 −⋅= 'LDJ'LDJ VyQ�HVWDGtVWLFV�VHPEODQWV�D�O¶HVWDGtVWLF�)�GH�O¶DQjOLVL�GH�OD�
YDULjQFLD��$129$���VHQVH�HOV�JUDXV�GH�OOLEHUWDW��

���
���

−
−

⋅== .
.1)ZEP MMMM �

&RP�TXH�OD�SDUW�GHOV�JUDXV�GH�OOLEHUWDW�pV�FRQVWDQW�SHU�D�WRWHV�OHV�YDULDEOHV��SRGHP�H[FORXUH�OD�
GHO�FzPSXW�GHOV�SHVRV���

(Q� HO� VHX� HVWXGL�� *QDQDGHVLNDQ� HW� DO�� ������� H[DPLQDUHQ� O¶HIHFWH� GH� GLYHUVHV�PDWULXV� GH�
SRQGHUDFLy� 0� VREUH� OD� FODVVLILFDFLy� HQ� PqWULTXHV� LQGXwGHV� SHU� XQD� QRUPD�� /HV� PqWULTXHV�
SRQGHUDGHV� IRUHQ�DSOLFDGHV�D�GLIHUHQWV�FRQMXQWV�GH�GDGHV�� L�HV�FRPSDUDUHQ�HOV� UHVXOWDWV�GH� OD�
FODVVLILFDFLy�� MXQWDPHQW� DPE� HOV� TXH� SURSRUFLRQDYD� 6<1&/86� L� FRPSOHWH� OLQNDJH�� (QWUH� OHV�
PDWULXV� GH� SRQGHUDFLy� HVWXGLDGHV� UHFRPDQDUHQ� ��:��%�0 −⋅= 'LDJ'LDJ � SHOV� FDVRV� HQ� TXH�
DOJXQHV�YDULDEOHV�WLQJXHVVLQ�XQD�IRUWD�HVWUXFWXUD�GH�FO~VWHUV���

(O� UDQJ�GH�YDULDFLy�GHOV�SHVRV�GHILQLWV�DPE� ��:��%�0 −⋅= 'LDJ'LDJ pV� ���� ∞⊂MP ��8QD�
DSUR[LPDFLy�VHPEODQW�HQ�TXDQ�D�O¶RUGUH�GHOV�SHVRV��SHUz�DPE�XQ�UDQJ� [ ]���⊂MP �pV���

MMM WEP �= ��
HVVHQW�PpV�IjFLO�G¶HQWHQGUH�OD�UHODFLy�DPE�O¶DQWHULRU�D�WUDYpV�GH�OD�LQYHUVD�� ��� −= MMMM EWEZ ��(O�
UDQJ� G¶DTXHVWD� GDUUHUD� GHILQLFLy� GH� SHV� IDFLOLWD� OD� FRPSDUDFLy� GHOV� VHXV� UHVXOWDWV� DPE� OD�
HVWUDWqJLD�GH�SRQGHUDFLy�TXH�SURSRVHP�HQ�HO�SURSHU�DSDUWDW��
�
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�

���

��������(VWUDWqJLD�GH�SRQGHUDFLy�EDVDGD�HQ�OD�FRUUHODFLy�Wj[RQ�JUXS�
&RP�HQ�HO�FDV�DQWHULRU��D�O¶HVWUDWqJLD�TXH�SURSRVHP�DTXt�PRGLILTXHP�O¶HVSDL�GH�GDGHV�DPE�

XQD�PDWULX�GLDJRQDO�GH�WUDQVIRUPDFLy�GH�OHV�YDULDEOHV��(Q�DTXHVW�FDV��SHUz��OD�WUDQVIRUPDFLy�pV�
GLIHUHQW�SHU�D�FDGD�FO~VWHU� N��

VNVN ��
a 0;; ⋅= ��RQ�� �������� ���

6
SN

6
N

6
NVN PPPGLDJ=0 �

RQ��DOWUD�YHJDGD�� MP MN ∀ℜ∈ + ���

8Q�SUHFHGHQWV�G¶DTXHVW�WLSXV�G¶DSUR[LPDFLy�HO�WUREHP��SHU�H[HPSOH��D�&KHUQRII���������TXH�
XWLOLW]j� XQD� PqWULFD� GLIHUHQW� SHU� D� FDGD� FO~VWHU�� eV� UHFRPDQDEOH� HVWXGLDU� DTXHVWD� SRQGHUDFLy�
LQGLYLGXDOLW]DGD�SULQFLSDOPHQW�SHU�GXHV�UDRQV��(Q�SULPHU�OORF��SHUPHW� O¶~V�GH�SHVRV�HQ�HO�PRGHO�
GH� FODVVLILFDFLy� GH�3RVVLELOLVWLF� &�PHDQV� �.ULVKQDSXUDP� 	� .HOOHU� ������� (Q� VHJRQ� OORF�� D� OHV�
FRPXQLWDWV�YHJHWDOV��HOV�Wj[RQV�DFWXHQ�VRYLQW�FRP�D�LQGLFDGRUV�GH�FHUWV�FO~VWHUV��UDy�SHU�OD�TXDO�
HOV�ILWRVRFLzOHJV�DFRVWXPHQ�D�EDVDU�OD�GHWHUPLQDFLy�G¶LQYHQWDULV�GH�YHJHWDFLy�HQ�OD�SUHVqQFLD�R�
DEVqQFLD�G¶DTXHOOV�Wj[RQV�FRQVLGHUDWV�PpV�ILGHOV�D�OD�FRPXQLWDW���

/D�ILGHOLWDW�pV�XQ�FRQFHSWH�TXH�UHODFLRQD�OD�GLVWULEXFLy�G¶XQ�Wj[RQ�DPE�OD�G¶XQ�VLQWj[RQ��YHJHL�
FDStWRO�������(Q�WHUPHV�HVWDGtVWLFV�HV�WUDFWD�G¶XQD�FRUUHODFLy��/D�FRUUHODFLy�GH�3HDUVRQ�HQWUH� OD�
SUHVqQFLD�G¶XQ�Wj[RQ�M�L�OD�SHUWLQHQoD�D�XQ�FO~VWHU� N�pV��
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4XDQ� 8� pV� XQD� SDUWLFLy� FOjVVLFD� �FULVS��� pV� IjFLO� FRPSURYDU� TXH� U� HTXLYDO� DO� FRHILFLHQW�
G¶DVVRFLDFLy� ��6RNDO�	�5RKOI���������������HQWUH�GXHV�YDULDEOHV�ELQjULHV��6HJXLQW�OD�QRWDFLy�GH�
&K\WUê�HW�DO���������DTXHVW�FRHILFLHQW�pV��
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�

���

(O�FRHILFLHQW� �V¶XWLOLW]D�VRYLQW�FRP�D�PHVXUD�GH�ILGHOLWDW�GH�Wj[RQV�D�VLQWj[RQV��&KêWUê�HW�DO��
������YHXUH�FDStWRO�������/D�UHODFLy�HQWUH� �L�U�HV�FRPSOHL[�QRPpV�TXDQ�DPEGXHV�YDULDEOHV���OD�
TXH�UHSUHVHQWD�OD�SUHVqQFLD�GHO�Wj[RQ�L�OD�TXH�UHSUHVHQWD�OD�SHUWLQHQoD�DO�FO~VWHU���VyQ�ELQjULHV��
SHUz� QR� HV� FRPSOHL[� TXDQ� XQD� G¶HOOHV� R� WRWHV� GXHV� VyQ� FRQWtQXHV�� 3HU� WDQW�� VL� KRP� GHVLWMD�
FDOFXODU� ILGHOLWDWV� D� SDUWLU� GH� FRQMXQWV� IX]]\�� HOV� YDORUV� GH� � L� U� VHUDQ� GLIHUHQWV�� 3HU� WUDFWDU�VH�
G¶XQD�PHVXUD�PpV�FRUUHQWPHQW�HPSUDGD�HQ�HVWDGtVWLFD��UHFRPDQHP�DTXt�HPSUDU�U�HQOORF�GH� ��
SHU�D�FDOFXODU�ILGHOLWDWV�GH�Wj[RQV�D�FRQMXQWV�GLIXVRV��

/D�ILGHOLWDW�G¶XQ�Wj[RQ�D�XQ�VLQWj[RQ��FRP�OD�FRUUHODFLy�HQWUH�GXHV�YDULDEOHV��SRW�VHU�SRVLWLYD�
�GHQRWDQW�XQD�SUHIHUqQFLD��R�QHJDWLYD� �GHQRWDQW�XQD�H[FOXVLy���/¶LQWHUqV�GH� OD� ILGHOLWDW�QHJDWLYD�
VREUH� XQD� EDVH� GH� GDGHV� G¶LQYHQWDULV� jPSOLD� pV� PROW� EDL[� �YHXUH� FDS�� ������ 3HU� WDQW�� HQ� OD�
FRQVWUXFFLy� GHOV� SHVRV� pV� UHFRPDQDEOH� EDVDU�VH� QRPpV� HQ� YDORUV� SRVLWLXV� GH� ILGHOLWDW�� 3HU� D�
FRQVWUXLU�XQD�HVWUDWqJLD�GH�SRQGHUDFLy�D�SDUWLU�G¶XQD�PHVXUD�GH�ILGHOLWDW�R�FRUUHODFLy��KHP�HVFROOLW�
WUDQVIRUPDU�OD�PHVXUD�GH�ILGHOLWDW���

���PD[�� MNMN UP += �
/¶DGGLFLy� GH� OD� FRQVWDQW� HYLWD� GRQDU� XQ� SHV� H[FHVVLX� D� OD� ILGHOLWDW�� MD� TXH� �����∈MNP �� $PE�
O¶DSOLFDFLy�GH�O¶H[SRQHQW�V�HOV�SHVRV�ILQDOV�VyQ�� ���� ∞∈V

MNP ��

�
��������/D�VLJQLILFDFLy�GHOV�SHVRV�L�OD�VHOHFFLy�GH�YDULDEOHV�

/¶HVWDGtVWLF�)�SRW�pVVHU�WHVWDW�SHU�FRQqL[HU�OD�VHYD�VLJQLILFDFLy��7DPEp�HV�SRVVLEOH�FRQqL[HU�
OD� VLJQLILFDFLy� GH� � WUDQVIRUPDQW�OR� HQ� O¶HVWDGtVWLF�X� �%UXHOKHLGH� ������� $� FDXVD�GH� O¶HVSHUDGD�
IRUWD� GHVYLDFLy� GH� OD� QRUPDOLWDW� HQ� OD� GLVWULEXFLy� GH� OHV� GDGHV� GH� YHJHWDFLy�� OD� GLVWULEXFLy�
G¶DTXHVWV� HVWDGtVWLFV� V¶KDXULD� G¶HVWLPDU� HPStULFDPHQW� D� SDUWLU� GH� WHVWV� GH� SHUPXWDFLy�� /D�
VLJQLILFDFLy� GHOV� SHVRV� REUH� OD� SRUWD� D� OD� VHOHFFLy� GH� YDULDEOHV� HQOORF� GH� OD� SRQGHUDFLy� GH� OHV�
PDWHL[HV��SHU�H[HPSOH��GHVFDUWDQW�DTXHOOHV�YDULDEOHV�TXH�QR�DUULEHVVLQ�D�XQ�QLYHOO�GH�VLJQLILFDFLy�
SUHHVWDEOHUW��
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�

���

������/D�SRQGHUDFLy�GHOV�Wj[RQV�HQ�OD�GHWHUPLQDFLy�G¶LQYHQWDULV�GH�YHJHWDFLy�
�

��������2EMHFWLXV�
(OV�REMHFWLXV�G¶DTXHVWD�VHFFLy�VyQ�SULQFLSDOPHQW�GRV��(Q�SULPHU�OORF��HVWXGLDU�OD�GHIRUPDFLy�

JHRPqWULFD�GH�O¶HVSDL�GH�GDGHV�TXH�LQWURGXHL[HQ�OHV�GXHV�HVWUDWqJLHV�GH�SRQGHUDFLy�GH�YDULDEOHV�
TXH�KHP�SUHVHQWDW�HQ�HOV�DSDUWDWV�SUHFHGHQWV��(Q�VHJRQ�OORF��GHWHUPLQDU�VL�DTXHVWHV�HVWUDWqJLHV�
GH� SRQGHUDFLy� GH� YDULDEOHV� DXJPHQWHQ� OD� GLVFULPLQDELOLWDW� QXPqULFD� GHOV� JUXSV� HVWDEOHUWV� SHU�
O¶HVFROD�ILWRVRFLROzJLFD�WUDGLFLRQDO��

�

��������0HWRGRORJLD�
0DWULXV�GH�GDGHV�L�WUDQVIRUPDFLRQV��

/HV�PDWULXV�GH�GDGHV�TXH�HVWXGLDUHP�VyQ�GRV��
$�� (OV� LQYHQWDULV� GH� ;HUREURPLRQ� HUHFWL�� ���� LQYHQWDULV� L� ���� Wj[RQV� GH� FRPXQLWDWV�

SUDWHQVHV�[HUzILOHV�PRQWDQHV��/D�FODVVLILFDFLy�WUDGLFLRQDO�FRQVWD�GH����VLQWj[RQV�GH�
EDVH����DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV���

%�� (OV�LQYHQWDULV�GH�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ�LOLFLV������LQYHQWDULV�L�����Wj[RQV�
GH�PDWROODUV�PHGLWHUUDQLV��/D�FODVVLILFDFLy�WUDGLFLRQDO�FRQVWD�GH����VLQWj[RQV�GH�EDVH�
���DVVRFLDFLRQV�L���VXEDVVRFLDFLRQV����

�
+HP�H[FOzV� G¶DTXHVW� HVWXGL� OHV� GDGHV�GH�%RZPDQ�	�:LOVRQ� ������� SHUTXq�� SHU� D�DTXHVW�

FRQMXQW�GH�GDGHV��OD�FODVVLILFDFLy�TXH�ILQV�DUD�KHP�FRQVLGHUDW�³FULWHUL�H[WHUQ´�Wp�XQ�RULJHQ�QXPqULF�
�'DOH�����D�� L�QR�VLJPDWLVWD��'¶DOWUD�EDQGD��HVWLPHP�TXH� OD�GHIRUPDFLy�JHRPqWULFD�GHOV�SHVRV�
HQ�O¶HVSDL�GH�GDGHV�GH�%RZPDQ�	�:LOVRQ�FRQGXLULD�D�OHV�PDWHL[HV�FRQFOXVLRQV�JHQHUDOV��

(OV� YDORUV� G¶DEXQGjQFLD�� LQLFLDOPHQW� PHVXUDWV� DPE� O¶HVFDOD� GH� FREHUWXUD�DEXQGjQFLD� GH�
%UDXQ�%ODQTXHW��KDQ�HVWDW�WUDQVIRUPDWV�D�YDORUV�QXPqULFV�DPE�OD�WUDQVIRUPDFLy�FRPELQDGD��YDQ�
GHU�0DDUHO��������$�FRQWLQXDFLy��KHP�DSOLFDW�XQD�WUDQVIRUPDFLy�HVFDODU�GH�OHV�DEXQGjQFLHV�GHOV�
Wj[RQV� VHJXLQW� OD� HTXDFLy� Z[\ = � �YDQ� GHU�0DDUHO� ������&XUUDOO� ������� RQ� [� pV� HO� YDORU� GH� OD�
WUDQVIRUPDFLy�FRPELQDGD��(OV�H[SRQHQWV�WULDWV�VyQ�Z ����SHU�DO�FRQMXQW�GH�GDGHV�$�L�Z ����SHU�DO�
VHW�GH�GDGHV� %��/D� VHOHFFLy� G¶DTXHVWV� H[SRQHQWV� GH� WUDQVIRUPDFLy� VRUJHL[� GH� OHV� FRQFOXVLRQV�
REWLQJXGHV� HQ� HO� FDStWRO� ���� SHO� TXH� ID� D� OD� FDSDFLWDW� GH� GHWHFFLy� G¶HVWUXFWXUHV� GHOV� GLIHUHQWV�
HVSDLV�GH�UHODFLRQV��
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(VWUDWqJLHV�GH�SRQGHUDFLy�
$�SDUWLU�GH� OHV�PDWULXV�G¶DEXQGjQFLHV� WUDQVIRPDGHV�<�KHP�DSOLFDW� OHV�GXHV�HVWUDWqJLHV�GH�

SRQGHUDFLy� GH� OHV� YDULDEOHV� LQWURGXwGHV� HQ� DSDUWDWV� SUHFHGHQWV�� 6LJXLQ� V� XQ� H[SRQHQW� GH�
SRQGHUDFLy� SRVLWLX�� L� 81[.� OD� PDWULX� GH� SHUWDQ\HQFHV� FOjVVLFD� VRUJLGD� GH� OD� FODVVLILFDFLy�
VLQWj[RQRPLFD�WUDGLFLRQDO��
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/HV�GXHV�GHILQLFLRQV�GH�SHVRV��PM� L�PMN�WHQHQ�XQ�UDQJ�>����@�SHU�WDO�TXH�OHV�GXHV�HVWUDWqJLHV�
VLJXLQ�HO�Pj[LP�GH�FRPSDUDEOHV��(O�YDORU�Pj[LP�HV�YHX�LQFUHPHQWDW�HQ�DXJPHQWDU�O¶H[SRQHQW�GH�
SRQGHUDFLy�V��(OV�H[SRQHQWV�DVVDMDWV�KDQ�HVWDW�V� ���������������������

$�SDUWLU�GH�OHV�PDWULX�SRQGHUDGD�<a ��R�TXDOVHYRO� N<a ���KHP�DSOLFDW�OD�WUDQVIRUPDFLy�TXH�GyQD�
OORF�D�OD�GLVWjQFLD�GH�+HOOLQJHU��
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/¶DYDOXDFLy� GH� OD� GHIRUPDFLy� JHRPqWULFD� SHU� HIHFWH� GHOV� SHVRV� L� OD� GLVFULPLQDELOLWDW� GHOV�
FO~VWHUV� VRWD� GLIHUHQWV� H[SRQHQWV� GH� SRQGHUDFLy�� V�� V¶KD� IHW� VREUH� OD�PDWULX� +a � TXH� pV� OD� TXH�
FRQWp�O¶HVSDL�GH�UHODFLRQV�HQWUH�LQYHQWDULV�GHILQLWLX��1RWHX�TXH�VL�V� ����OODYRUV�+a �HTXLYDO�D�O¶HVSDL�
GH�+HOOLQJHU�VHQVH�SRQGHUDU��
�
$YDOXDFLy�GH�OD�GHIRUPDFLy�JHRPqWULFD�

/D�GHIRUPDFLy�GH� O¶HVSDL�SRQGHUDW�V¶KD�HVWXGLDW�SHU�D�FDGD�FO~VWHU�SHU�VHSDUDW��(OV�SDVVRV�
TXH�KHP�VHJXLW�SHU�D�DYDOXDU�OD�GHIRUPDFLy�VyQ��

��� +HP�FDOFXODW�OD�QRYD�SRVLFLy�GHO�FHQWURLGH�� ��
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1RWHX�TXH�OD�GLVWjQFLD�FDOFXODGD�HV�OD�(XFOLGLDQD�R�3LWDJzULFD��SHUz�OD�GLVWjQFLD�UHVSHFWH�
OD�PDWULX�SRQGHUDGD<a pV�OD�GH�+HOOLQJHU���

��� +HP�FDOFXODW�OHV�PLWMDQHV�DULWPqWLTXHV�L�HOV�FRHILFLHQWV�GH�YDULDFLy��F�Y���GH�OHV�GLVWjQFLHV�
DO� FHQWURLGH� SHU� DOV� LQYHQWDULV� PHPEUHV� GHO� FO~VWHU� L� HOV� LQYHQWDULV� H[WHUQV�� $TXHVWD�
DYDOXDFLy�H[WHUQD�L�LQWHUQD�GH�OD�GHIRUPDFLy�JHRPqWULFD�SURSRUFLRQD�XQD�LGHD�GHO�FDQYL�HQ�
DwOODPHQW� TXH� H[SHULPHQWHQ� HOV� FO~VWHUV�� (Q� XQD� VLWXDFLy� LGHDO� KRP� HVSHUDULD� XQD�
GLVPLQXFLy�GH�OD�GLVWjQFLD�PLWMDQD�SHU�DOV�LQYHQWDULV�PHPEUHV�L�XQ�DXJPHQW�GH�OD�PDWHL[D�
SHU�DOV�QR�PHPEUHV��

�
3HU� WDO� GH� SUHVHQWDU� HOV� UHVXOWDWV� GH� PDQHUD� PpV� HQWHQHGRUD�� QR� PRVWUHP� HOV� YDORUV�

DEVROXWV�� VLQy� TXH� KHP� FDOFXODW� OD� GLIHUqQFLD� GH� WRWV� HOV� HVWDGtVWLFV� UHVSHFWH� D� OD� VLWXDFLy� QR�
SRQGHUDGD� �V ����(Q� UHODFLy�DOV�YDORUV�RULJLQDOV�KRP�SRW�FRPSURYDU�PpV� IjFLOPHQW�HO�VHQWLW� L� OD�
PDJQLWXG�GHIRUPDFLy�TXH�V¶HVGHYp�� WDQW�HQ� OD�SRVLFLy�GHO�FHQWURLGH�FRP�HQ�HOV�HVWDGtVWLFV�TXH�
DYDOXHQ�GH�O¶DwOODPHQW�GHO�FO~VWHU��
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$YDOXDFLy�GH�OD�YDULDFLy�GH�OD�GLVFULPLQDELOLWDW�GHOV�JUXSV�
3HU� D� FRPHQoDU� O¶DYDOXDFLy� GHO� FDQYL� HQ� OD� GLVFULPLQDELOLWDW�� KHP� UHDOLW]DU� XQD� DQjOLVL�

GLVFULPLQDQW� EDVDGD� HQ� GLVWjQFLHV� �&XDGUDV� HW� DO�� ������� &RQFUHWDPHQW�� KHP� FDOFXODW� OHV�
SHUWLQHQFHV�GLIXVHV�D�SDUWLU�GH�OHV�QRYHV�GLVWjQFLHV�DOV�FHQWURLGHV�GHOV�GLIHUHQWV�JUXSV��
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(O� IHW�GH� UHDOLW]DU�XQD�GHWHUPLQDFLy�GLIXVD�HQ� OORF�G¶XQD�GHWHUPLQDFLy�FOjVVLFD� �VLPSOHPHQW�
DVVLJQDQW� O¶LQYHQWDUL� DO� JUXS� SHO� TXH� SUHVHQWD� OD� GLVWjQFLD� DO� FHQWURLGH�PpV�SHWLWD�� HQV� SHUPHW�
DYDOXDU� GH�PDQHUD�PpV� SUHFLVD� HOV� FDQYLV� HQ� OD� GLVFULPLQDELOLWDW�� /D� GHWHUPLQDFLy� GH� O¶DQjOLVL�
GLVFULPLQDQW�KD�HVWDW� UHDOLW]DGD�SHU� UHVXEVWLWXFLy�GHOV� LQYHQWDULV��6L�Ep�VHULD�PpV� UHFRPDQDEOH�
XQD�DYDOXDFLy�FUHXDGD�SHU�OHDYH�RQH�RXW�DL[z�LPSOLFDULD�FDOFXODU�WRW�HO�SURFpV�GH�SRQGHUDFLy�SHU�
D� O¶H[WUDFFLy�GH�FDGD� LQYHQWDUL��/¶LQFUHPHQW�QRWDEOH�GHO� WHPSV�GH�FjOFXO�QR�FUHLHP�TXH�KDJXpV�
VXSRVDW�XQ�FDQYL�VXEVWDQFLDO�GH� OHV�FRQFOXVLRQV��UDy�SHU� OD�TXDO�KHP�RSWDW�SHU� OD�GHWHUPLQDFLy�
SHU�UHVXEVWLWXFLy��

8Q� FRS�REWLQJXGD� OHV�SDUWLFLRQV�SHU� UHVXEVWLWXFLy�� 1[.8a �� O¶KHP�FRPSDUDGD�DPE� OD�SDUWLFLy�
RULJLQDO�� 1[.8 �� &RQFUHWDPHQW�� KHP� FDOFXODW� OD� FRUUHODFLy� HQWUH� HO� FO~VWHU� RULJLQDO� L� HO� VRUJLW� GH�
O¶DQjOLVL�GLVFULPLQDQW�GLIXVD���
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&DO�QR�FRQIRQGUH�DTXHVWD�FRUUHODFLy�DPE� OD�HPSUDGD�SHU�GHILQLU�HOV�SHVRV��PDOJUDW� O¶HVWDGtVWLF�
VLJXL�HO�PDWHL[��/HV�FRUUHODFLRQV�V¶KDQ�FDOFXODW�SHU�D�FDGD�H[SRQHQW�GH�SRQGHUDFLy��V���&RP�HQ�HO�
FDV� GH� O¶DYDOXDFLy� GH� OD� GHIRUPDFLy� JHRPqWULFD�� KHP� PHVXUDW� HO� FDQYL� HQ� OD� GLVFULPLQDELOLWDW�
FDOFXODQW�OD�GLIHUqQFLD�HQWUH�HO�YDORU�GH�FRUUHODFLy�SHU�D�FDGD�YDORU�G¶�V�UHVSHFWH�D�OD�GHWHUPLQDFLy�
VHQVH�SRQGHUDFLy��V ����

/¶DMXVW� JOREDO� HQWUH� OHV� SDUWLFLRQV� V¶KD� PHVXUDW� DPE� O¶tQGH[� GH� 5DQG� ������� FRUUHJLW� SHU�
O¶DW]DU� �+XEHUW� 	� $UDELH� ������� HQ� OD� VHYD� YHUVLy� FOjVVLFD� L� GLIXVD� �YHJHX� DSDUWDW� �������� GHO�
FDStWRO�������/¶~V�GH� OD�YHUVLy�GLIXVD� LQWHJUD�HO�JXDQ\�R�SqUGXD�GH�REMHFWHV�HQ�HOV�FO~VWHUV�DPE�
O¶LQFUHPHQW�R�UHGXFFLy�GH�O¶DwOODPHQW�GHOV�PDWHL[RV���

3HU�DFDEDU�KHP�FRPSDUDW� OHV�SDUWLFLRQV�DO�QLYHOO�GH�SRQGHUDFLy�V� ����REVHUYDQW�HOV�FDQYLV�
HQ�OD�PDWULX�GH�FRQIXVLy�VRIHUWV�HQ�UHODFLy�D�V� �����
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��������5HVXOWDWV�
'HVSODoDPHQW�GHOV�FHQWURLGHV�

$� OHV� ILJXUHV� ������$� L� ������%� SRGHP� REVHUYDU� HOV� GHVSODoDPHQWV� TXH� H[SHULPHQWHQ� HOV�
FHQWURLGHV�GHOV�GLIHUHQWV�JUXSV�HQ�LQFUHPHQWDU�OD�LQWHQVLWDW�GH�OD�SRQGHUDFLy�GH�OHV�HVSqFLHV��/D�
PHVXUD� GH� GHVSODoDPHQW� pV� OD� GLVWjQFLD� HQWUH� OD� SRVLFLy� GHO� FHQWURLG� HQ� O¶HVSDL� GH� +HOOLQJHU�
VHQVH�L�DPE�O¶DSOLFDFLy�GHOV�SHVRV��2EYLDPHQW��HO�HVSODoDPHQW�pV�VHPSUH�FUHL[HQW�SHU�D�XQ�YDORU�
FUHL[HQW�GH�O¶H[SRQHQW�GH�SRQGHUDFLy��V����

8QD� SULPHUD� REVHUYDFLy� pV� TXH� OHV� GXHV� HVWUDWqJLHV� GH� SRQGHUDFLy� SURYRTXHQ�
GHVSODoDPHQWV�GH�PDJQLWXG�VHPEODQW��1RWHX��QR�REVWDQW��TXH�OD�PDJQLWXG�GHO�GHVSODoDPHQW�pV�
YDULDEOH�SHOV�GLIHUHQWV�JUXSV��(O�VLQWj[RQ�GH�;HUREURPLRQ�TXH�H[SHULPHQWD�XQ�GHVSODoDPHQW�PpV�
JUDQ�pV�,%7��,ULGR�%URPHWXP�VXEDVV��W\SLFXP��HQ�OHV�GXHV�HVWUDWqJLHV�GH�SRQGHUDFLy��(Q�FDQYL��D�
4XHUFHWHD� VHQVH� 4XHUFHQLRQ� HOV� VLQWj[RQV� DPE� PpV� GHVSODoDPHQW� VyQ� 458� �4XHUFHWXP�
URWXQGLIROLDH� VXEDVV�� XOLFHWRVXP�� L� 45%� �4XHUFHWXP� URWXQGLIROLDH� VXEDVV�� EX[HWRVXP�� SHU� D�
O¶HVWUDWqJLD�:���PHQWUH�TXH�SHU�O¶HVWUDWqJLD�:��KR�VyQ�&2��&OHPDWLGR�2V\ULHWXP��L�4/��4XHUFR�
/HQWLVFHWXP��� 6L� Ep� OHV�PDJQLWXGV� GH� GHVSODoDPHQW� VyQ� VHPEODQWV�� O¶RUGUH� HQWUH� VLQWj[RQV� pV�
GLIHUHQW�SHU�D�OHV�GXHV�HVWUDWqJLHV�GH�SRQGHUDFLy��IHW�TXH�ID�SDOHVD�OD�GLIHUqQFLD�HQWUH�OHV�GXHV�
HVWUDWqJLHV��

/D�GLVWjQFLD�DO�FHQWURLGH�GHOV�LQYHQWDULV�PHPEUHV�
/HV� ILJXUHV� ������$� L� ������%�PRVWUHQ� OD� YDULDFLy� GH� OD� PLWMDQD� �D� GDOW�� L� GHO� FRHILFLHQW� GH�

YDULDFLy��D�EDL[��GH�OD�GLVWjQFLD�DO�FHQWURLGH��SHU�DOV�LQYHQWDULV�PHPEUHV�GHO�JUXS��/D�WHQGqQFLD�
TXH�PRVWUHQ�OD�PDMRULD�GH�VLQWj[RQV�pV�OD�GH�GLVPLQXLU�OD�GLVWjQFLD�PLWMDQD�DO�FHQWURLGH��$TXHVW�
HIHFWH� DXJPHQWD� OD� FRPSDFWDFLy� JHQHUDO� GHO� FO~VWHU�� TXH� pV� XQ� GHOV� UHVXOWDWV� TXH� SHUVHJXHL[�
O¶HVWUDWqJLD� GH� SRQGHUDFLy� DGRSWDGD�� (Q� JHQHUDO�� DTXHOOV� FO~VWHUV� RQ� HO� GHVSODoDPHQW� GHO�
FHQWURLGH� HUD� PpV� SURQXQFLDW�� WDPEp� SUHVHQWHQ� XQD� PDMRU� GLVPLQXFLy� GH� OHV� GLVWjQFLHV� DO�
FHQWURLGH��,%7�D�;HUREURPLRQ��&2�L�45%�D�4XHUFHWHD���

0DODXUDGDPHQW��O¶DSOLFDFLy�GHOV�SHVRV�ID�FUpL[HU�OD�YDULjQFLD�L��HYLGHQWPHQW��HO�FRHILFLHQW�GH�
YDULDFLy�GH� OHV�GLVWjQFLHV�DO� FHQWURLGH��$TXHVW� UHVXOWDW� VHPEOD� LQGLFDU� OD�SUHVqQFLD�G¶LQYHQWDULV�
TXH��HQ�FRQWUD�GH�OD�WHQGqQFLD�PLWMDQD��DXJPHQWHQ�OD�VHYD�GLVWjQFLD�DO�FHQWURLGH�SHU�HIHFWH�GH�OD�
SRQGHUDFLy��6yQ�LQYHQWDULV�RQ�HOV�Wj[RQV�DIDYRULWV�SHU�OD�SRQGHUDFLy�KL�PDQTXHQ��$�;HUREURPLRQ�
HOV�VLQWj[RQV�GH�EDVH�RQ�O¶LQFUHPHQW�GHO�F�Y��pV�PpV�JUDQ�VyQ�7%)��7HXFULR�%URPHWXP�VXEDVV��
IHVWXFHWRVXP� IDOODFLV�� L� 7)� �7HXFULR�)HVWXFHWXP��� (Q� HO� FDV� GH� %� �4XHUFHWHD� LOLFLV� VHQVH�
4XHUFHQLRQ�� KL� KD�PpV� GLIHUqQFLHV�� GH� QRX�� HQWUH�:�� L�:���1RWHX� WDPEp� TXH� OD�PDJQLWXG� GH�
O¶LQFUHPHQW�GHO�FRHILFLHQW�GH�YDULDFLy�D�������%�pV�PpV�JUDQ�HQ�OD�SRQGHUDFLy�:��TXH�D�:���
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GH�SRQGHUDFLy��V���5HVXOWDWV�GHO�FRQMXQW�GH�GDGHV�GH�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��
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PLWMDQD� �D�GDOW�� L� HO� FRHILFLHQW�GH�YDULDFLy� �F�Y�� D�EDL[��GH� OHV�GLVWjQFLHV�DO� FHQWURLGH��5HVXOWDWV�GHO� FRQMXQW�GH�GDGHV�GH�
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�)LJXUD�������%��(IHFWH�GH�OD�SRQGHUDFLy�GH�YDULDEOHV�HQ�OHV�GLVWjQFLHV�GH�+HOOLQJHU�DO�FHQWURLGH�GHOV�LQYHQWDULV�PHPEUHV�
GHOV�VLQWj[RQV�GH�EDVH�SHU�D�GLIHUHQWV�H[SRQHQWV�GH�SRQGHUDFLy��V���'LIHUqQFLHV�UHVSHFWH�D�OD�VLWXDFLy�QR�SRQGHUDGD�HQ�OD�
PLWMDQD��D�GDOW�� L�HO�FRHILFLHQW�GH�YDULDFLy��F�Y��D�EDL[��GH� OHV�GLVWjQFLHV�DO�FHQWURLGH��5HVXOWDWV�GHO�FRQMXQW�GH�GDGHV�GH�
4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��
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�)LJXUD� ������$�� (IHFWH� GH� OD� SRQGHUDFLy� GH� YDULDEOHV� HQ� OHV� GLVWjQFLHV� GH� +HOOLQJHU� DO� FHQWURLGH� GHOV� LQYHQWDULV� QR�
PHPEUHV� GHOV� VLQWj[RQV� GH� EDVH� SHU� D� GLIHUHQWV� H[SRQHQWV� GH� SRQGHUDFLy� �V��� 'LIHUqQFLHV� UHVSHFWH� D� OD� VLWXDFLy� QR�
SRQGHUDGD�HQ�OD�PLWMDQD��D�GDOW��L�HO�FRHILFLHQW�GH�YDULDFLy��F�Y��D�EDL[��GH�OHV�GLVWjQFLHV�DO�FHQWURLGH��5HVXOWDWV�GHO�FRQMXQW�
GH�GDGHV�GH�;HUREURPLRQ�HUHFWL��



,,,�±�$63(&7(6�0(72'2/Ñ*,&6�'(�/$�&/$66,),&$&,Ï�180Ê5,&$�'(�/(6�&2081,7$76�'(�9(*(7$/6�

�

���

�
:��� MMM WEP ��+= � :��� ���PD[�� MNMN UP += ��

V
� � � � � � � � � � ��

$Y
HUD

JH�
GLV

WDQ
FH�

WR�F
HQW

URLG
�GLI

IHU
HQF

H�IR
U�Q

RQ�
PH

PE
HUV

�����

�����

����

����

����

����

����

���� 2/�4/
&00-5-544&54&%54&&4&%74&7%-&2
45%455458

� V
� � � � � � � � � � ��

$Y
HUD

JH�
GLV

WDQ
FH�

WR�F
HQW

URLG
�GLI

IHU
HQF

H�IR
U�Q
RQ�

PH
PE

HUV

�����

����

����

����

����

����

���� 2/�
4/
&0
0-
5-
54
4&5
4&%5
4&&
4&%7
4&7
%-
&2
45%
455
458

�

V
� � � � � � � � � � ��

'LV
WDQ

FH�
WR�F

HQW
URLG

�F�Y
��GL

IIHU
HQF

H�IR
U�Q
RQ�

PH
PE

HUV

�����

����

����

����

����

����

����

����
2/�
4/
&0
0-
5-
54
4&5
4&%5
4&&
4&%7
4&7
%-
&2
45%
455
458

� V
� � � � � � � � � � ��

'LV
WDQ

FH�
WR�F

HQW
URLG

�F�Y
��GL

IIHU
HQF

H�IR
U�Q
RQ�

PH
PE

HUV

�����

�����

�����

����

����

����

����

����

����

����

����

����
2/�
4/
&0
0-
5-
54
4&5
4&%5
4&&
4&%7
4&7
%-
&2
45%
455
458

�)LJXUD� ������%�� (IHFWH� GH� OD� SRQGHUDFLy� GH� YDULDEOHV� HQ� OHV� GLVWjQFLHV� GH� +HOOLQJHU� DO� FHQWURLGH� GHOV� LQYHQWDULV� QR�
PHPEUHV� GHOV� VLQWj[RQV� GH� EDVH� SHU� D� GLIHUHQWV� H[SRQHQWV� GH� SRQGHUDFLy� �V��� 'LIHUqQFLHV� UHVSHFWH� D� OD� VLWXDFLy� QR�
SRQGHUDGD�HQ�OD�PLWMDQD���D�GDOW��L�HO�FRHILFLHQW�GH�YDULDFLy��F�Y��D�EDL[��GH�OHV�GLVWjQFLHV�DO�FHQWURLGH��5HVXOWDWV�GHO�FRQMXQW�
GH�GDGHV�GH�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��
�
�
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/D�GLVWjQFLD�DO�FHQWURLGH�GHOV�LQYHQWDULV�QR�PHPEUHV�
/HV� ILJXUHV� ������$� L� ������%�PRVWUHQ� HOV� UHVXOWDWV� DQjOHJV� D� OHV� ILJXUHV� ������$� L� ������%��

DYDOXDWV� HQ� DTXHVW� FDV� SHU� DOV� LQYHQWDULV� H[WHUQV� DOV� JUXSV�� /D� WHQGqQFLD� GH� OHV� GLVWjQFLHV� DO�
FHQWURLGH� PLWMDQHV� pV� FRQWUDULD� DO� FDV� DQWHULRU�� /¶HIHFWH� GHOV� SHVRV� SURYRFD�� HQ� JHQHUDO��
O¶DXJPHQW� SURJUHVVLX� GH� OHV� GLVWjQFLHV� GHOV� LQYHQWDULV� H[WHUQV�� LQFUHPHQWDQW� O¶DwOODPHQW� GHO�
FO~VWHU���

0DODXUDGDPHQW�� O¶DXJPHQW�REVHUYDW�GHO�FRHILFLHQW�GH�YDULDFLy�HQ�PROWV�VLQWj[RQV�ID�SHQVDU�
TXH�KL�KD� LQYHQWDULV�H[WHUQV�TXH�SRGHQ�GLVPLQXLU� OD�GLVWjQFLD�DO�FHQWURLGH�GHO�JUXS�� WRW� L�TXH� OD�
WHQGqQFLD�PLWMDQD� VLJXL� O¶DXJPHQW�� /HV� H[FHSFLRQV� RQ� GLVPLQXHL[� HO� F�Y�� VyQ�� SHU� H[HPSOH�� 7)�
�7HXFULR�)HVWXFHWXP��L�4/��4XHUFR�/HQWLVFHWXP���DTXHVW�GDUUHU�QRPpV�SHU�D�OD�SRQGHUDFLy�:���

&RP�D�UHVXP�GH�OHV�ILJXUHV�PRVWUDGHV�ILQV�DUD�SRGHP�DILUPDU�TXH��VL�Ep�O¶DwOODPHQW�JHQHUDO�
GHOV� FO~VWHUV� DXJPHQWD� VRWD� O¶HIHFWH� GH� OD� SRQGHUDFLy� GH� OHV� YDULDEOHV�� O¶DXJPHQW� SDUDOÂOHO� GHO�
FRHILFLHQW�GH�YDULDFLy�GH� OHV�GLVWjQFLHV�DO�FHQWURLGH�ID�SHQVDU�TXH�HOV� LQYHQWDULV� LQWHUPHGLV��HOV�
SUREOHPjWLFV�GH�FODVVLILFDU��SRGHQ�YHXUH¶V�SHUMXGLFDWV�SHU� OD�SRQGHUDFLy��3HU� WDQW��HOV� UHVXOWDWV�
SRVHQ� HQ� GXEWH� O¶HIHFWLYLWDW� GH� OHV� HVWUDWqJLHV� GH� SRQGHUDFLy� SHO� TXH� ID� D� O¶DXJPHQW� GH� OD�
GLVFULPLQDELOLWDW�JOREDO�GH�OHV�GDGHV���

�
'LVFULPLQDELOLWDW�GHOV�VLQWj[RQV�VRWD�O¶HIHFWH�GH�OD�SRQGHUDFLy�

/D�YDULDFLy�GH�OD�FRUUHODFLy� �HQWUH�HOV�FO~VWHUV�RULJLQDOV��VLQWj[RQV�WUDGLFLRQDOV��L�HOV�VRUJLWV�
GH� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� OHV� GLVWjQFLHV� SRQGHUDGHV�� DSDUHL[� D� OHV� ILJXUHV� ������$� L�
������%���

(O� GHVFHQV� GH� OD� PDMRULD� GH� SHUILOV� GH� OHV� ILJXUHV� SRVD� HQ� HYLGqQFLD� TXH� OD� PDMRULD� GH�
VLQWj[RQV� GLVPLQXHL[HQ� OD� GLVFULPLQDELOLWDW� SHU� O¶HIHFWH� GHOV� SHVRV�� 6L� Ep� DOJXQV� VLQWj[RQV� HV�
YHXHQ� OOHXJHUDPHQW� DIDYRULWV� SHU� D� H[SRQHQWV� GH� SRQGHUDFLy� EDL[RV�� SHU� D� H[SRQHQWV� DOWV� OD�
FRUUHODFLy� GLVPLQXHL[� TXDVL� VHQVH� H[FHSFLy�� 7DQ� VROV� ,%7� L� .*� D� ;HUREURPLRQ�� L� 4&%5� D�
4XHUFHWHD�VHQVH�4XHUFHQLRQ�PDQWHQHQ�XQD�OOHXJHUD�PLOORUD�GH�OD�FRUUHODFLy�VRVWLQJXGD�D�WUDYpV�
GHOV� H[SRQHQWV� GH� SRQGHUDFLy� FUHL[HQWV�� 3HU� WDQW�� HV� FRQILUPHQ� OHV� VRVSLWHV� HQFHWDGHV� SHOV�
UHVXOWDWV�DQWHULRUV��

$TXHVWD�GLVPLQXFLy�GH�OD�FRUUHODFLy�YH�DFRPSDQ\DGD�OzJLFDPHQW�G¶XQD�GLVPLQXFLy�GH�O¶DMXVW�
JOREDO�HQWUH�OD�SDUWLFLy�RULJLQDO�L�OD�REWLQJXGD�HQ�O¶DQjOLVL�GLVFULPLQDQW��/HV�ILJXUHV�������$�L�������%�
PRVWUHQ�OD�YDULDFLy�GH�O¶tQGH[�GH�5DQG�FRUUHJLW�HQ�DXJPHQWDU�O¶H[SRQHQW�V���
�



,,,�±�$63(&7(6�0(72'2/Ñ*,&6�'(�/$�&/$66,),&$&,Ï�180Ê5,&$�'(�/(6�&2081,7$76�'(�9(*(7$/6�

�

���

:��� MMM WEP ��+= � :��� ���PD[�� MNMN UP += ��

V
� � � � � � � � � � ��

*UR
XS�

FRU
UHOD

WLRQ
�GLI

IHU
HQF

H

�����

�����

�����

�����

�����

�����

����

����

/%�
$%�
.*
7%7
7%)
7%+
$'
.$7
.$$
7$9
,%7
,%/
7)

� V
� � � � � � � � � � ��

*UR
XS�

FRU
UHOD

WLRQ
�GLI

IHU
HQF

H

�����

�����

�����

�����

�����

�����

�����

�����

�����

����

����

/%�
$%�
.*
7%7
7%)
7%+
$'
.$7
.$$
7$9
,%7
,%/
7)

�)LJXUD� ������$�� &RUUHODFLy� HQWUH� HOV� JUXSV� GHWHUPLQDWV� SHU� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� OHV� GLVWjQFLHV� GH� +HOOLQJHU�
SRQGHUDGHV�L�HOV�JUXSV�GH�OD�FODVVLILFDFLy�WUDGLFLRQDO�SHU�D�GLIHUHQWV�H[SRQHQWV�GH�SRQGHUDFLy��V���5HVXOWDWV�GHO�FRQMXQW�GH�GDGHV�
GH�;HUREURPLRQ�HUHFWL��
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�)LJXUD� ������%�� &RUUHODFLy� HQWUH� HOV� JUXSV� GHWHUPLQDWV� SHU� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� OHV� GLVWjQFLHV� GH� +HOOLQJHU�
SRQGHUDGHV�L�HOV�JUXSV�GH�OD�FODVVLILFDFLy�WUDGLFLRQDO�SHU�D�GLIHUHQWV�H[SRQHQWV�GH�SRQGHUDFLy��V���5HVXOWDWV�GHO�FRQMXQW�GH�GDGHV�
GH�4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ��
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�)LJXUHV� ������$�%��9DORUV� G¶DMXVW� GHOV� tQGH[V� GH�5DQG� FOjVVLF� L� GLI~V� FRUUHJLWV�SHU� O¶HIHFWH�GH� O¶DW]DU� HQWUH� OD�SDUWLFLy�
ILWRVRFLROzJLFD� WUDGLFLRQDO� L� OD�REWLQJXGD�SHU� O¶DQjOLVL� GLVFULPLQDQW�EDVDGD� HQ�GLVWjQFLHV�GH�+HOOLQJHU�SRQGHUDGHV�SHU� D�
GLIHUHQWV�H[SRQHQWV�GH�SRQGHUDFLy����
�

3HU�XQD�EDQGD�� O¶tQGH[�GH�5DQG�FULVS�PRVWUD�XQD� WHQGqQFLD�D�GLVPLQXLU�HQ� WRWV�HOV�FDVRV��
3HU�WDQW��OD�SqUGXD�GH�GLVFULPLQDELOLWDW�TXH�DSXQWDYD�O¶DXJPHQW�GHO�FRHILFLHQW�GH�YDULDFLy�HV�YHX�
FRQILUPDGD�WDPEp�SHOV�UHVXOWDWV�GH�O¶DMXVW�JOREDO��6XSRVDQW��GRQFV��TXH�OD�FODVVLILFDFLy�WUDGLFLRQDO�
VLJXL� ³YHULWDEOH´�� DTXHVWD� QR� HVGHYp� PpV� GLVFULPLQDEOH� QXPqULFDPHQW� DPE� O¶DMXW� GH� OHV�
SRQGHUDFLRQV�GH�YDULDEOHV�SURSRVDGHV���

'¶DOWUD� EDQGD�� O¶tQGH[� GH� 5DQG� GLI~V� PRVWUD� XQ� DXJPHQW� VHQVLEOH� SHU� D� H[SRQHQWV� GH�
SRQGHUDFLy�PLWMDQV��V�HQWUH���L����D�;HUREURPLRQ�HUHFWL��L�EDL[RV��V�DO�YROWDQW�GH���L����D�4XHUFHWHD�
LOLFLV� VHQVH� 4XHUFHQLRQ�� $L[z� pV� GHJXW� D� TXH�� VL� Ep� KL� KD� XQD� SqUGXD� GH� GLVFULPLQDELOLWDW�
G¶HOHPHQWV� LQWHUPHGLV�� DTXHVW� IHW� pV� FRPSHQVDW� HQ� O¶tQGH[� GLI~V� SHU� O¶DXJPHQW� GH� O¶DwOODPHQW�
JHQHUDO�GHOV�FO~VWHUV��TXH�IDQ�TXH�OD�³ERUURVLWDW´�GH�OD�SDUWLFLy�GLVPLQXHL[L��$L[t�WHQLP�XQD�PLOORUD�
GH�OD�VHJXUHWDW�HQ�OD�GHWHUPLQDFLy�GHOV�LQYHQWDULV�IjFLOV�GH�FODVVLILFDU�DFRPSDQ\DGD�G¶XQD�SqUGXD�
HQ�IRUoD�FDVRV�GH�OD�GLVFULPLQDELOLWDW�GHOV�LQYHQWDULV�SRF�R�PROW�SUREOHPjWLFV��

3HU� WDO� GH� YHXUH� PpV� HQ� GHWDOO� TXLQHV� PRGLILFDFLRQV� RFRUUHQ� HQ� OD� FODVVLILFDFLy� GHOV�
LQYHQWDULV� V¶KDQ� FDOFXODW� OHV� GLIHUqQFLHV� HQWUH� OD� PDWULX� GH� FRQIXVLy� GH� OD� GHWHUPLQDFLy� V�  � ��
�VHQVH�SHVRV��L� OD�PDWULX�GH�FRQIXVLy�GH�OD�GHWHUPLQDFLy�V� ����/HV�WDXOHV�������$�%�L�������$�%��
PRVWUHQ�HO�FDQYL�RFRUUHJXW�HQ�OD�GHWHUPLQDFLy�GHOV� LQYHQWDULV�HQWUH�OHV�GXHV�VLWXDFLRQV��(Q�XQD�
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VLWXDFLy�GH�PLOORUD�GH�OD�GLVFULPLQDELOLWDW�DPE�OD�SRQGHUDFLy�KRP�REVHUYDULD�YDORUV�SRVLWLXV�HQ�OD�
GLDJRQDO� L� YDORUV� QHJDWLXV� HQ� DTXHOOHV� FDVHOOHV� RQ�� HQ� OD� VLWXDFLy� VHQVH� SRQGHUDU�� V¶HUUDYD� OD�
GHWHUPLQDFLy��

:�� J��� J��� J��� J��� J��� J��� J��� J��� J��� J���� J���� J���� J����
/%� ��� � � �� � � � � � � � � �
$%� � ��� � �� � � � � � � � � �
.*� � � �� � � � � � � � � � �
7%7� � � � ��� � �� � � � � � � �
7%)� � � � � �� � � � � � � � �
7%+� � � � � � �� � � � � � � �
$'� � � � � � � �� � � � � � �
.$7� � � � � � � � �� � � � � �
.$$� � � � � � � � � �� � � � �
7$9� � � � � � � � � � �� � � �
,%7� � � � � � � � � � � �� � �
,%/� � � � � � � � � � � � �� �
7)� � � � �� � � � � � � � � ���

�7DXOD�������$��9DULDFLy�GH�OD�WDXOD�GH�FRQIXVLy�HQWUH�OD�FODVVLILFDFLy�WUDGLFLRQDO�RULJLQDO��ILOHV��L�
OD� GHWHUPLQDFLy� REWLQJXGD� HQ� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� GLVWjQFLHV� �FROXPQHV��� 5HVXOWDWV�
REWLQJXWV�GHO�VHW�GH�GDGHV�GH�;HUREURPLRQ�HUHFWL�DPE�O¶HVWUDWqJLD�GH�SRQGHUDFLy�:���

�
:��� J��� J��� J��� J��� J��� J��� J��� J��� J��� J���� J���� J���� J����
/%� ��� � � �� � � � � � � � � �
$%� � ��� � �� � � � � � � � � �
.*� � � �� � � � � � � � � � �
7%7� � � � �� � � � � � � � � �
7%)� � � � � �� � � � � � � � �
7%+� � � � � � �� � � � � � � �
$'� � � � � � � �� � � � � � �
.$7� � � � � � � � �� ��� � � � �
.$$� � � � � � � � �� ��� � � � �
7$9� � � � � � � � � � �� � � �
,%7� � � � � � � � � � � �� � �
,%/� � � � � � � � � � � � �� �
7)� � � � �� � � � � � � � � ���

�7DXOD�������$��9DULDFLy�GH�OD�WDXOD�GH�FRQIXVLy�HQWUH�OD�FODVVLILFDFLy�WUDGLFLRQDO�RULJLQDO��ILOHV��L�
OD� GHWHUPLQDFLy� REWLQJXGD� HQ� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� GLVWjQFLHV� �FROXPQHV��� 5HVXOWDWV�
REWLQJXWV�GHO�VHW�GH�GDGHV�GH�;HUREURPLRQ�HUHFWL�DPE�O¶HVWUDWqJLD�GH�SRQGHUDFLy�:���

�
(Q� HO� FDV� GH� OHV� SDVWXUHV� GH� ;HUREURPLRQ� HUHFWL� �WDXOHV� ������$� L� ������$�� SDUWLP� G¶XQD�

GHWHUPLQDFLy�VHQVH�SHVRV�PROW�ERQD��5DQG� �������L�SRFV�LQYHQWDULV�FDQYLHQ�OD�VHYD�GHWHUPLQDFLy�
SHU�HIHFWH�GHOV�SHVRV��/D�GLDJRQDO�HVWD�FRPSRVDGD�GH�YDORUV�QXOV�R�QHJDWLXV��DPE�DOJXQ�YDORU�
SRVLWLX�SHU�DO�FDV�GH�.$7�VRWD�OD�SRQGHUDFLy�:���eV�SDOHVD��GRQFV��OD�SqUGXD�GH�GLVFULPLQDELOLWDW�
JHQHUDO���

/HV�GXHV�HVWUDWqJLHV�GH�SRQGHUDFLy�DXJPHQWHQ�OD�FRQIXVLy�HQ�HOV�PDWHL[RV�JUXSV��/%��$%�L�
7)�SHUGHQ�LQYHQWDULV�RULJLQDOPHQW�EHQ�FODVVLILFDWV�HQ�SUR�GH�7%7��5HFRUGHP�TXH�7)�SUHVHQWDYD�
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FRHILFLHQWV�GH�YDULDFLy�FUHL[HQWV�HQ�OD�GLVWjQFLD�DO�FHQWURLGH�GHOV�LQYHQWDULV�PHPEUHV��(Q�FDQYL��
7%7�SUHVHQWDYD�FRHILFLHQWV�GH�YDULDFLy�DOWV�VREUHWRW�HQ�OD�GLVWjQFLD�DO�FHQWURLGH�GHOV�LQYHQWDULV�QR�
PHPEUHV��6yQ�GRQFV��DTXHVWV�LQYHQWDULV�TXH�VyQ�WUDVSDVVDWV�G¶XQ�JUXS�D�O¶DOWUH�SHU�HIHFWH�GH�OD�
SRQGHUDFLy��eV�LPSRUWDQW�UHVVDOWDU�TXH�7%7�pV�XQD�FRPXQLWDW�SURSHUD�D�DOWUHV�VLQWj[RQV��YHJHX�
SjJ������ L� TXH�pV� OD�FRPXQLWDW�GH�;HUREURPLRQ� DPE�PHQ\V� Wj[RQV� ILGHOV�R�GLVFULPLQDQWV�HQWUH�
WRWHV�OHV�HVWXGLDGHV��YHJHX�SjJ������

:��V �� J��� J��� J��� J��� J��� J��� J��� J��� J��� J���� J���� J���� J���� J���� J���� J����
2/� �� � � � � � � � � � � � � � � �
4/� �� ��� ��� �� � ��� � �� ��� � � � � � � �
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4&%5� � � � � � � � �� � � � � � � � �
4&&� � � � � � � ��� �� �� � � � � � � �
4&%7� � � � � � � �� � � ��� �� � � � � �
4&7� � � � � � � ��� � � � �� � � � � �
%-� � � � � � � � � � � � �� � � � �
&2� � � � � � � � � � � � � �� � � �
45%� � � � � � � � � � � � � � �� � �
455� �� � � � � � � � � � ��� � � � �� �
458� � � � � � � � � � � � � � � �� ���

�7DXOD�������%��9DULDFLy�GH�OD�WDXOD�GH�FRQIXVLy�HQWUH�OD�FODVVLILFDFLy�WUDGLFLRQDO�RULJLQDO��ILOHV��L�OD�GHWHUPLQDFLy�
REWLQJXGD� HQ� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� GLVWjQFLHV� �FROXPQHV��� 5HVXOWDWV� REWLQJXWV� GHO� VHW� GH� GDGHV� GH�
4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ�DPE�O¶HVWUDWqJLD�GH�SRQGHUDFLy�:���
�
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�
7DXOD�������%��9DULDFLy�GH�OD�WDXOD�GH�FRQIXVLy�HQWUH�OD�FODVVLILFDFLy�WUDGLFLRQDO�RULJLQDO��ILOHV��L�OD�GHWHUPLQDFLy�
REWLQJXGD� HQ� O¶DQjOLVL� GLVFULPLQDQW� EDVDGD� HQ� GLVWjQFLHV� �FROXPQHV��� 5HVXOWDWV� REWLQJXWV� GHO� VHW� GH� GDGHV� GH�
4XHUFHWHD�LOLFLV�VHQVH�4XHUFHQLRQ�DPE�O¶HVWUDWqJLD�GH�SRQGHUDFLy�:���

�
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(OV�PDWROODUV�L�JDUULJDUV�GH�4XHUFHWHD�LOLFLV��WDXOHV�������%�L�������%���WDPEp�SDUWHL[HQ�G¶XQD�
GHWHUPLQDFLy�VHQVH�SHVRV�IRUoD�ERQD��5DQG� ��������'¶DOWUD�EDQGD��H[SHULPHQWHQ�PpV�FDQYLV�HQ�
OD�GHWHUPLQDFLy�GHOV�LQYHQWDULV�TXH�HO�FRQMXQW�GH�GDGHV�DQWHULRU���

$OWUD�YHJDGD�KL�KD� IRUoD�HOHPHQWV�GH� OD�GLDJRQDO�DPE�YDORUV�QHJDWLXV��(OV�~QLFV�VLQWj[RQV�
EHQHILFLDWV�GH�OD�SRQGHUDFLy�VyQ�4&7��4XHUFHWXP�FRFFLIHUDH�VXEDVV��WKDOLFWUHWRVXP��SHU�D�:���L�
4&&��4XHUFHWXP�FRFFLIHUDH�VXEDVV��FDOOXQHWRVXP��L�&2��&OHPDWLGR�2V\ULHWXP��SHU�D�:����

(O�VLQWj[RQ�GH�EDVH�DPE�PpV�WHQGqQFLD�D�SHUGUH� LQYHQWDULV��VHQVH�JXDQ\DU�QH�G¶DOWUHV��pV�
4/� �4XHUFR�/HQWLVFHWXP��TXH�SHUG���� LQYHQWDULV�DPE�:���/D�PLWMDQD�GH�GLVWjQFLHV�DO�FHQWURLG�
G¶DTXHVW�VLQWj[RQ�HV�SRF�YDULDEOH��WDQ�SHOV�LQYHQWDULV�PHPEUHV�FRP�HOV�QR�PHPEUHV��(Q�FDQYL��HO�
FRHILFLHQW� GH� YDULDFLy� DXJPHQWD� SHU� HOV� LQYHQWDULV�PHPEUHV� L� GLVPLQXHL[� SHU� DOV� QR�PHPEUHV��
LQGLFDQW�TXH�OD�WHQGqQFLD�GH�4/�VRWD�HOV�SHVRV�pV��HIHFWLYDPHQW��D�SHUGUH�LQYHQWDULV���

eV� WDPEp� LQWHUHVVDQW� FRPHQWDU� HO� WUDVYjV� G¶LQYHQWDULV� GH� 0-� D� &0�� &0� Wp� IRUoD� PHQ\V�
Wj[RQV�ILGHOV�TXH�0-��$TXHVW�IHW�VHPEOD�LQGLFDU��FRP�HQ�HO�FDV�GH�7%7��TXH�O¶DEVqQFLD�GH�Wj[RQV�
ILGHOV� HQ� XQ� VLQWj[RQ� GH� EDVH� SURYRFD� XQ� HIHFWH� ³DWUDFWRU´� SHU� D� LQYHQWDULV� SRF� WtSLFV� G¶DOWUHV�
VLQWj[RQV�HQ�XQ�FRQWH[W�GH�SRQGHUDFLy�G¶HVSqFLHV��6L�Ep�DTXHVW�HIHFWH�G¶DWUDFFLy�MD�H[LVWHL[�HQ�
XQ�FRQWH[W�VHQVH�SRQGHUDU��YHJHX�FDStWRO�������OD�SRQGHUDFLy�G¶HVSqFLHV�O¶DIDYRUHL[��
�
�
�
��������'LVFXVVLy�

(OV�UHVXOWDWV�REWLQJXWV�FRQWHQHQ�DVSHFWHV�TXH�HV�SRGHQ�FRQVLGHUDU�SRVLWLXV�L�DOWUHV�QHJDWLXV��
'¶XQD� EDQGD�� O¶DSOLFDFLy� GH� OD� SRQGHUDFLy� HQV� ID� DVVROLU� O¶REMHFWLX� G¶LQFUHPHQWDU� O¶DwOODPHQW�
JHQHUDO�GHOV�JUXSV��$TXHVW� LQFUHPHQW�pV�FHUW�VL�FRQVLGHUHP�FRP�D�GHVFULSWRUV� OHV�GLVWjQFLHV�DO�
FHQWURLGH� PLWMDQHV�� '¶DOWUD� EDQGD�� HOV� LQYHQWDULV� RQ� PDQTXHQ� HOV� Wj[RQV� FRQVLGHUDWV� ILGHOV� R�
GLVFULPLQDQWV�SHU�D�XQ�JUXS��V¶DOOXQ\HQ�GHO�FHQWURLGH�GHO�VHX�JUXS�L�HV�IDQ�PpV�SURSHUV�D�DOWUHV�
JUXSV��(Q�FRQVHT�qQFLD��REVHUYHP�XQD�GLVPLQXFLy�GH�OD�FDSDFLWDW�GH�GHWHUPLQDU�FRUUHFWDPHQW�HO�
JUXS� DO� TXH� SHUWDQ\HQ� HOV� LQYHQWDULV� SRF� WtSLFV� G¶XQ� VLQWj[RQ�� (O� JUXS� GH� GHVWt� G¶DTXHVWV�
LQYHQWDULV�pV�VRYLQW�XQ�VLQWj[RQ�DPE�SRFV�Wj[RQV�ILGHOV��

$GGLFLRQDOPHQW��KRP�SRW�HVSHFXODU�TXH�VRYLQW� OD�SUHVqQFLD�GH�Wj[RQV�ILGHOV�D�XQ� LQYHQWDUL��
YD�DFRPSDQ\DGD�GH�OD�VHPEODQoD�JHQHUDO�TXH�DSRUWHQ�OD�UHVWD�GH�Wj[RQV��(Q�DTXHVW�LQYHQWDUL��OD�
SRQGHUDFLy�SHU�Wj[RQV�ILGHOV�R�GLIHUHQFLDOV�pV�SUREDEOHPHQW�LQQHFHVVjULD��/D�KLSzWHVL�D�IRUPXODU�
pV��6L�Ep�OD�SUHVqQFLD�G¶HVSqFLHV�GLVFULPLQDQWV�L�HVSqFLHV�ILGHOV�pV�XQ�HOHPHQW�VXILFLHQW�SHU�D�OD�
GHWHUPLQDFLy� GHOV� LQYHQWDULV�� OD� VHYD� DEVqQFLD� QR� pV� GHWHUPLQDQW� GHO� FRQWUDUL�� 3HU� WDQW�� OD�
SRQGHUDFLy�RULHQWDGD�D�DIDYRULU�DTXHVWV�Wj[RQV�SRW�SHUMXGLFDU�DTXHOOV�LQYHQWDULV�TXH�SUHVHQWLQ�XQ�
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FHUW�DMXVW�JHQHUDO�GH�FRPSRVLFLy�HVSHFtILFD�SHUz�QR�SUHVHQWLQ�DTXHVWV�Wj[RQV��(Q�IXWXUV�WUHEDOOV�
IyUD�LQWHUHVVDQW�WHVWDU�OD�KLSzWHVL�TXH�DFDEHP�GH�SODQWHMDU�DTXt��

6HJXLQW� OHV�DSUR[LPDFLRQV�D� OD�SRQGHUDFLy�GH�YDULDEOHV�HVPHQWDGHV�D� OD� LQWURGXFFLy��KHP�
UHDOLW]DW�HVWXGLV�GH�SRQGHUDFLy�GH�YDULDEOHV�VREUH�GDGHV�VLQWqWLTXHV�DPE� O¶DOJRULVPH�.�PHDQV��
0DOJUDW�TXH�QR�SUHVHQWHP�DTXt�HOV�UHVXOWDWV�REWLQJXWV�G¶DTXHVWV�WUHEDOOV��OD�QRVWUD�FRQFOXVLy�pV�
TXH��HQ� O¶DQjOLVL�GH�FO~VWHUV�GH�FRQMXQWV�GH�GDGHV�VLPXODGHV�pV�UHODWLYDPHQW�VHQ]LOO�DFRQVHJXLU�
ERQV�UHVXOWDWV�DPE�OD�SRQGHUDFLy�L�R�VHOHFFLy�GH�YDULDEOHV��(Q�FDQYL��O¶DSOLFDFLy�GH�OD�SRQGHUDFLy�
L�R�VHOHFFLy�GH�YDULDEOHV�D�GDGHV�UHDOV�pV�PROW�PpV�FRPSOH[D��6L�VXPHP�DTXHVW�IHW�D�OD�KLSzWHVL�
HVPHQWDGD�HQ�O¶DQWHULRU�SDUjJUDI� L� OD�WDXWRORJLD�LPSOtFLWD�HQ�O¶~V�GH�SHVRV�D�O¶DQjOLVL�GH�FO~VWHUV��
WRW�SOHJDW��ID�SODQWHMDU�VH�OD�QHFHVVLWDW�GH�SRQGHUDU�OHV�HVSqFLHV�HQ�OD�FODVVLILFDFLy�GH�FRPXQLWDWV��
&RP�D�PtQLP��VL�PpV�QR��SRVD�HQ�GXEWH� OHV�HVWUDWqJLHV�GH�SRQGHUDFLy�DVVDMDGHV�DTXt��4XHGD�
SHU�YHXUH�VL�DOWUHV�HVWUDWqJLHV�GH�SRQGHUDFLy�SRGULHQ�VHU�PpV�~WLOV���

'DOH�HW�DO�� �������FRPSDUDUHQ�GLIHUHQWV�PqWRGHV�GH�VHOHFFLy�GH�YDULDEOHV�HQ� O¶jPELW�GH� OD�
YHJHWDFLy�� (Q� DTXHVW� HVWXGL� LQGLTXHQ� WUHV� UDRQV� SULQFLSDOV� SHU� GHVLWMDU� VHOHFFLRQDU� XQ� JUXS�
G¶HVSqFLHV�� D�� /D� IDFLOLWDW� FRPSXWDFLRQDO�� E�� 5HGXLU� OD� GLVWLQFLy� FRPSOH[D� D� XQD� GLVWLQFLy� PpV�
VLPSOH� F�� 5HGXLU� O¶HIHFWH� GH� HVSqFLHV� LUUHOOHYDQWV�� 'HOV� WUHV� DUJXPHQWV�� HO� SULPHU� UHVXOWD�
DFWXDOPHQW�XQD�UHVWULFFLy�UHODWLYDPHQW�SRF�LPSRUWDQW��L�HO�VHJRQ�DUJXPHQW�pV��VL�PpV�QR��DOOXQ\DW�
GH�OD�ILWRVRFLRORJLD��(QV�FHQWUDUHP��GRQFV��HQ�HO�WHUFHU�FDV��SHU�pVVHU�HO�PpV�LQWHUHVVDQW��4XDQ�
XQD�HVSqFLH�pV�LUUHOOHYDQW"�R�TXq�ID�XQD�HVSqFLH�LQWHUHVVDQW�HQ�XQ�FRQWH[W�ILWRVRFLROzJLF"�'DOH�HW�
DO���������RSLQHQ�TXH�FDO�GLVWLQJLU�OHV�HVSqFLHV�FRQVWDQWV��GLVFULPLQDQWV�L�ILGHOV��GH�OHV�HVSqFLHV�
³VRUROO´�� 6L� DFFHSWHP� TXH� OD� DSDULFLy� GH� OHV� HVSqFLHV� HQ� XQ� LQYHQWDUL� REHHL[� GLIHUHQWV� IDFWRUV��
DOJXQV�GHOV�TXDOV�VyQ�IUXLW�G¶HOHPHQWV�GLIHUHQWV�GH�O¶DXWRHFRORJLD�L� OD� LQWHUDFFLy�HVSHFtILFD��KRP�
SRGULD�UHDOLW]DU�HO�VHJ�HQW�UDRQDPHQW��/HV�HVSqFLHV�TXH�LQWURGXHL[HQ�PpV�VRUROO�VyQ�DTXHOOHV�HQ�
TXH�OD�FRPSOH[LWDW�GH�OD�VHYD�GLQjPLFD�SREODFLRQDO� L�HPPDVFDUD�OD�VHYD�SUHIHUqQFLD�HFROzJLFD��
$TXHVW� IHW� OHV� FRQYHUWHL[� HQ� SRF� LQIRUPDWLYHV� GHV� GHO� SXQW� GH� YLVWD� GH� O¶DQjOLVL� GH� UHODFLRQV�
VRFLROzJLTXHV� HQWUH� FRPXQLWDWV�� 8Q� H[HPSOH� G¶DTXHVWD� PHQD� G¶HVSqFLHV� VyQ� HOV� EULzILWV�� TXH�
UHVSRQHQ� VRYLQW� D� FRQGLFLRQV� H[WUHPDPHQW� ORFDOV�� GHVOOLJDGHV� GH� OHV� FRQGLFLRQV� D� OHV� TXH�
UHVSRQHQ�HOV�FRUPzILWV�GH�OD�FRPXQLWDW���

(O�QRVWUH�SDUHU�pV�TXH� OD�FODVVLILFDFLy�GH�FRPXQLWDWV�KDXULD�GH�EDVDU�VH�HQ�HO�FRQMXQW�GHOV�
Wj[RQV�� H[FORHQW� R� SRQGHUDQW� QHJDWLYDPHQW�� VL� GH� FDV�� DTXHOOV� Wj[RQV� HQ� TXH� OD� VHYD�
SUHVqQFLD�DEVqQFLD� L� DEXQGjQFLD� QR� REHtV� R� IRV� IUXLW� GH� FDXVHV� QR� OOLJDGHV� D� OD� HFRORJLD�
SUHGRPLQDQW� GH� OD� FRPXQLWDW�� $TXHVW� FRQHL[HPHQW�� SHUz�� VHPEOD� GLItFLO� G¶REWHQLU� GH� OD� SUzSLD�
PDWULX�GH�GDGHV�HQ�HVWXGL��SHO�TXH�VHPEOD�LQ~WLO�FHUFDU�OR�D�SDUWLU�GH�OD�PDWHL[D��)yUD�PpV�SUjFWLF�
UHDOLW]DU� HVWXGLV� SUHYLV� GH� O¶DXWRHFRORJLD� GH� OHV� HVSqFLHV�� SHU� WDO� GH� GHWHUPLQDU� TXLQHV� G¶HOOHV�
KDXULHQ�G¶pVVHU�H[FORVHV�HQ� O¶DQjOLVL�GH� OD�YHJHWDFLy��(Q�XQ�jPELW�PpV�QXPqULF��pV� LQWHUHVVDQW�
O¶DSUR[LPDFLy� D� OD� SRQGHUDFLy� TXH� IDQ�� LQGLUHFWDPHQW�� � %ULVVH� HW� DO�� �������� $TXHVWV� DXWRUV�
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FRQVWUXHL[HQ�XQ�HVSDL�GH�UHODFLRQV�HQWUH�LQYHQWDULV�TXH�HV�EDVD�HQ�OHV�UHODFLRQV�GH�FRQFXUUqQFLD�
HQWUH�HVSqFLHV�FDOFXODGHV�HQ�XQD�EDVH�GH�GDGHV��&UHLHP�TXH� IyUD� LQWHUHVVDQW�HVWXGLDU��HQ�XQ�
IXWXU��DSUR[LPDFLRQV�VHPEODQWV�D�OD�SRQGHUDFLy�GH�Wj[RQV��

�
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��������&RQFOXVLRQV�
7RW� VHJXLW� UHVXPLP� OHV� FRQFOXVLRQV�� VREUH� O¶HIHFWH� GH� OD� SRQGHUDFLy� GH� YDULDEOHV� HQ� OD�

FODVVLILFDFLy�GH�FRPXQLWDWV�GH�YHJHWDOV��D�OHV�TXH�HQV�KDQ�FRQGXwW�HOV�UHVXOWDWV�G¶DTXHVW�FDStWRO��
��eV� SRVVLEOH� DXJPHQWDU� O¶DwOODPHQW� JHQHUDO� GHOV� FO~VWHUV� G¶LQYHQWDULV� PLWMDQoDQW� SHVRV�

EDVDWV� HQ� OD� FDSDFLWDW� GLVFULPLQDQW� GH� OHV� YDULDEOHV� �Wj[RQV�� R� OD� FRUUHODFLy� HQWUH� OD�
SUHVqQFLD�GHOV�Wj[RQV�L�OD�SHUWLQHQoD�DOV�FO~VWHUV���

�� /HV�GXHV�HVWUDWqJLHV�GH�SRQGHUDFLy�SURSRUFLRQHQ�UHVXOWDWV�IRUoD�VHPEODQWV�HQ�HO�FDV�GH�
TXH� OHV� YDULDEOHV� VLJXLQ� Wj[RQV�� (OV� FRQFHSWHV� GH� YDULDEOH� GLVFULPLQDQW� L� YDULDEOH�
LQGLFDGRUD��ILGHO��VyQ�VLPLODUV�GRQFV��SHU�D�DTXHVW�WLSXV�GH�GDGHV��

��$TXHVW� DXJPHQW� JHQHUDO� GH� O¶DwOODPHQW� QR� FRPSRUWD� XQ� DXJPHQW� GH� OD� FDSDFLWDW� GH�
GHWHUPLQDU� VLQWj[RQV�GH�EDVH�HQ�XQD�DQjOLVL� GLVFULPLQDQW�� GHJXW�D�TXH� OD�GHWHUPLQDFLy�
GHOV� LQYHQWDULV� DPE� FDUDFWHUtVWLTXHV� LQWHUPqGLHV� HVGHYp� LQFRUUHFWH�� (OV� LQYHQWDULV�
LQWHUPHGLV�SRGHQ�WHQLU�XQD�VHPEODQoD�GH�FRPSRVLFLy�JOREDO�UHODWLYDPHQW�ERQD�SHUz�HVWDU�
PDQFDWV�GHOV�Wj[RQV�PpV�GLVFULPLQDQWV�R�PpV�ILGHOV��

��(O�JUXS�GH�GHVWt�GHOV�LQYHQWDULV�DPE�FDUDFWHUtVWLTXHV�LQWHUPqGLHV�R�SRF�WtSLFV�pV�VRYLQW�XQ�
VLQWj[RQ�GH�EDVH�SRF�FDUDFWHULW]DW�IORUtVWLFDPHQW��

�� /D� FODVVLILFDFLy� QXPqULFD� GH� FRPXQLWDWV� GH� YHJHWDOV� V¶DGLX� PpV� D� OD� FODVVLILFDFLy�
WUDGLFLRQDO�TXDQ�KRP�SUHQ�HQ�FRPSWH�OD�WRWDOLWDW�GHOV�Wj[RQV�SHU�LJXDO�TXH�PLWMDQoDQW�OHV�
HVWUDWqJLHV�GH�SRQGHUDFLy�WHVWDGHV��
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