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LVVXH�GH
O¶DQDO\VH� LQGLYLGXHOOH� GHV� V\PEROHV�� HW� G¶LQWpJUHU� OHV� UqJOHV� GH� QRWDWLRQ� PXVLFDOH�� DILQ� G¶DERXWLU� j� XQH� GpFLVLRQ� JOREDOH� FRKpUHQWH�� 1RXV
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DQDO\VLV�DQG�WR�LQWHJUDWH�PXVLF�ZULWLQJ�UXOHV�LQ�RUGHU�WR�PDNH�D�JOREDO�DQG�FRQVLVWHQW�GHFLVLRQ��:H�ZLOO�VKRZ�WKH�LQWHUHVW�RI�WKLV�IRUPDOLVP�E\
DSSO\LQJ�LW�WR�DFFLGHQWDOV�

��� ,QWURGXFWLRQ
/D�UHFRQQDLVVDQFH�RSWLTXH�GH�OD�PXVLTXH�UpDOLVH�OD�OHFWXUH

DXWRPDWLTXH�GH�SDUWLWLRQV�VFDQQpHV��DILQ�GH�OHV�FRQYHUWLU�HQ�XQ
IRUPDW�pOHFWURQLTXH��/D�GLIILFXOWp�G¶H[WUDFWLRQ�GHV�SULPLWLYHV
>�@��GXH�QRWDPPHQW�j�OD�GHQVLWp�GH�O¶pFULWXUH�PXVLFDOH��RX�j�OD
TXDOLWp� GpJUDGpH� GX� GRFXPHQW� RULJLQDO�� QH� SHUPHW� SDV
G¶HIIHFWXHU� XQH� UHFRQQDLVVDQFH� LQGLYLGXHOOH� ILDEOH� GHV
V\PEROHV�� /HV� VHXOV� WUDYDX[� TXL� RQW� WHQWp� G¶LQWURGXLUH� GH� OD
FRQQDLVVDQFH�JOREDOH� VXU� OD� VWUXFWXUH�GH� OD� SDUWLWLRQ� XWLOLVHQW
GHV�JUDPPDLUHV�>�@�QH�FRPSRUWDQW�TXH�GHV�UqJOHV�VWULFWHV��RX
XQ� PRGqOH� SUREDELOLVWH� >�@� QpFHVVLWDQW� GH� QRPEUHXVHV
GRQQpHV�G¶DSSUHQWLVVDJH�

/¶LGpH�GLUHFWULFH�GH�QRWUH�UHFKHUFKH�HVW�GRQF�GH�PRGpOLVHU
GHV� UqJOHV� G¶LQWHUSUpWDWLRQ� GH� KDXW� QLYHDX�� GpGXLWHV� GHV
LQWHUDFWLRQV� HQWUH� V\PEROHV� HW� GHV� FRQWUDLQWHV� VWULFWHV� RX
VRXSOHV� G¶pFULWXUH� GH� OD�PXVLTXH�� HW� GH� OHV� LQWpJUHU� GDQV� XQ
SURFHVVXV� JOREDO� GH� GpFLVLRQ�� DILQ� G¶DERXWLU� j� XQH
UHFRQQDLVVDQFH� FRKpUHQWH� GH� O¶HQVHPEOH� GH� OD� SDUWLWLRQ�
/¶DOJRULWKPH� JpQpUDO� SURFqGH� HQ� GHX[� pWDSHV��8QH� SUHPLqUH
pWDSH�G¶DQDO\VH�>�@��QRQ�GpWDLOOpH�LFL�� UpDOLVH� OD�GpWHFWLRQ�GHV
REMHWV� HW�� SDU� FRUUpODWLRQ� DYHF� GHV� PRGqOHV� GH� UpIpUHQFH�
SURSRVH� SOXVLHXUV� K\SRWKqVHV� GH� UHFRQQDLVVDQFH�� /D� WKpRULH
GHV� HQVHPEOHV� IORXV� HW� GHV� SRVVLELOLWpV� >�@� SHUPHW�� GDQV� XQH
VHFRQGH�pWDSH��GH�FRPELQHU�OHV�LQIRUPDWLRQV�GH�SRVLWLRQ�HW�GH
FRUUpODWLRQ� IRXUQLHV� SDU� OD� SUHPLqUH�� GH� PRGpOLVHU� HW
G¶LQWpJUHU� OHV� UqJOHV� V\QWD[LTXHV�GH� O¶pFULWXUH�GH� OD�PXVLTXH�
DILQ�G¶DERXWLU� j�XQH�GpFLVLRQ� ILQDOH�SDU�RSWLPLVDWLRQ�GH� WRXV
OHV�FULWqUHV�

1RXV� GpEXWHURQV� SDU� OD� SUpVHQWDWLRQ� GHV� UpVXOWDWV
GLVSRQLEOHV� HQ� VRUWLH� GH� O¶pWDSH� G¶DQDO\VH�� HQ� GRQQDQW
TXHOTXHV� H[HPSOHV� G¶DPELJXwWpV�� (QVXLWH�� QRXV� SUpVHQWHURQV
OD�VHFRQGH�pWDSH��FRQVWLWXpH�GH�OD�PRGpOLVDWLRQ�IORXH�SXLV�GH
OD�GpFLVLRQ��(QILQ�QRXV�FRQFOXURQV�VXU�OHV�UpVXOWDWV�REWHQXV�

��� $QDO\VH�LQGLYLGXHOOH�GHV�V\PEROHV
6RLW�,�[�\��O¶LPDJH�ELQDLUH�GH�OD�SDUWLWLRQ��/¶pWDSH�G¶DQDO\VH

IRXUQLW� OHV� SRVLWLRQV� �[N�\N� HW� OHV� VFRUHV� GH� FRUUpODWLRQ
&N�[N�\N� �QRUPDOLVpV�VXU������GHV�REMHWV�DYHF�OHV�PRGqOHV�0N��
7URLV�K\SRWKqVHV�DX�PD[LPXP�G¶DSSDUWHQDQFH�j�GHV�FODVVHV�N
VRQW�UHWHQXHV�SRXU�FKDTXH�V\PEROH��VL�HOOHV�H[FqGHQW�XQ�VHXLO
PLQLPDO�GH�FRUUpODWLRQ�WP� DLQVL�TXH�O¶K\SRWKqVH�©�DEVHQFH�GHV\PEROH� ª� ��� GDQV� OHV� WDEOHDX[��� VL� OH� SOXV� KDXW� VFRUH� GH
FRUUpODWLRQ��DWWHLQW�SRXU�OD�FODVVH�NPD[�HVW�LQIpULHXU�DX�VHXLO�GHGpFLVLRQ�WG�NPD[� FDOFXOp�SDU�� NGG W�N�W a= �DYHF� ��W G = �

/HV� FRHIILFLHQWV�aN GpILQLV� H[SpULPHQWDOHPHQW� SHUPHWWHQWGH� SUHQGUH� HQ� FRPSWH� SRXU� FKDTXH� FODVVH� OD� VHQVLELOLWp� GX
VFRUH�GH�FRUUpODWLRQ�DX[�YDULDWLRQV�GH�SROLFHV�HW�OD�SUREDELOLWp
GH�IDXVVHV�GpWHFWLRQV��3DU�H[HPSOH��aN HVW�JUDQG�������SRXU�ODFODVVH�EpPRO��FDU�OD�SUREDELOLWp�GH�IDXVVH�GpWHFWLRQ�HVW�pOHYpH
HW�TXH�FH�V\PEROH�YDULH�SHX��(Q�UHYDQFKH��aN YDXW�����SRXU�XQGLqVH�FDU�LO�HVW�IUpTXHQW�TXH�OH�PRGqOH�GH�OD�EDVH�QH�VRLW�SDV
ELHQ�DGDSWp�j�OD�SDUWLWLRQ�DQDO\VpH�

/HV� ILJXUHV� �� HW� �� PRQWUHQW� XQH� PHVXUH� FRPSOqWH� j
UHFRQQDvWUH� �),*� ��� HW� OHV� K\SRWKqVHV� GH� UHFRQQDLVVDQFH
SURGXLWHV� SDU� O¶pWDSH� G¶DQDO\VH� VXSHUSRVpHV� j� O¶LPDJH
RULJLQDOH� �),*� ���� /H� WDEOHDX� �� LQGLTXH� OHV� WURLV� QLYHDX[
G¶K\SRWKqVHV� �+���+���+��� SRXU� OHV� REMHWV� QXPpURWpV�� DYHF
OHV� VFRUHV� GH� FRUUpODWLRQ� DVVRFLpV�� &HW� H[HPSOH� LOOXVWUH� OHV
OLPLWHV�GH�OD�UHFRQQDLVVDQFH�LQGLYLGXHOOH�GHV�SULPLWLYHV�>�@��OH
FKRL[�GX�SOXV�KDXW�VFRUH�GH�FRUUpODWLRQ�Q¶DERXWLVVDQW�SDV�j�OD
VROXWLRQ�FRUUHFWH��FDV�GX�V\PEROH���SDU�H[HPSOH��

),*�����,PDJH�RULJLQDOH
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),*�����5pVXOWDWV�GH�O¶DQDO\VH
7$%�����+\SRWKqVHV�HW�VFRUHV�GH�FRUUpODWLRQ
� � � $ % & � �

+� �� �� �� � � � �� ��
+� �� �� �� �� �� �� �� ��
+� �� �� � �� �� �

���0RGpOLVDWLRQ
1RXV�H[SORLWRQV�GDQV�FHWWH�SDUWLH�OD�VRXSOHVVH�GH�OD�WKpRULH

GHV�HQVHPEOHV�IORXV�HW�GHV�SRVVLELOLWpV�SRXU�OD�PRGpOLVDWLRQ�HW
OD�FRPELQDLVRQ�G
LQIRUPDWLRQV�LPSDUIDLWHV�HW�GH�UqJOHV�SOXV�RX
PRLQV�VWULFWHV�>�@�
���� 'LVWULEXWLRQV�GH�SRVVLELOLWp�GHV�FODVVHV

/HV�DPELJXwWpV�UpVXOWHQW�GHV�GpIDXWV�GH�VHJPHQWDWLRQ��PDLV
DXVVL� GHV� YDULDWLRQV� GDQV� OHV� SROLFHV� XWLOLVpHV�� 3RXU� V¶HQ
DIIUDQFKLU��QRXV�SURSRVRQV�GH�GpILQLU�FKDTXH�FODVVH�N SDU�XQH
GLVWULEXWLRQ� GH� SRVVLELOLWp� PN� IRQFWLRQ� GH� OD� UHVVHPEODQFHHQWUH�XQ�V\PEROH�GH�OD�SDUWLWLRQ�HW�OH�PRGqOH�GH�UpIpUHQFH�
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),*����'LVWULEXWLRQV�GH�SRVVLELOLWp
/H� SDUDPqWUH� ' GH� OD� GLVWULEXWLRQ� PN HVW� FRQVWDQW�� HQ

UHYDQFKH�� 6N HVW� DSSULV� G¶DSUqV� OHV� UpVXOWDWV� GH� O¶DQDO\VH�
6RLHQW�QN OH� QRPEUH� G¶REMHWV� REWHQDQW� OH� SOXV� KDXW� VFRUH� GHFRUUpODWLRQ� SRXU� OD� FODVVH� N� VXSpULHXU� j� WG�N�� HW� P�N�� ODPR\HQQH�GH�FHV�VFRUHV��2Q�GpILQLW�6N�SDU��
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6L� &N�V�� HVW� OH� VFRUH� GH� FRUUpODWLRQ� GH� O¶REMHW� V DYHF� OH
PRGqOH�GH�OD�FODVVH�N� DORUV�OH�GHJUp�GH�SRVVLELOLWp�TXH�O¶REMHW
V DSSDUWLHQQH�j�OD�FODVVH�N�HVW�GpILQL�SDU��( )�V�&�V� N

NN P=p � ���
1RWRQV�TXH�OD�IRUPH�GHV�GLVWULEXWLRQV�GH�SRVVLELOLWp�Q
D�SDV

EHVRLQ�G
rWUH�HVWLPpH�GH�PDQLqUH�SUpFLVH��([SpULPHQWDOHPHQW
RQ�FRQVWDWH�XQH� ERQQH� UREXVWHVVH� SDU� UDSSRUW� j� FHWWH� IRUPH�
TXL� SHXW� rWUH� H[SOLTXpH� SDU� GHX[� UDLVRQV�� '
XQH� SDUW�� OHV
UHSUpVHQWDWLRQV� IORXHV� VRQW� XWLOLVpHV� SRXU� GHV� LQIRUPDWLRQV
DSSUR[LPDWLYHV�HW�Q
RQW�GRQF�SDV�j�rWUH�SUpFLVHV��'
DXWUH�SDUW�
GHV� LQIRUPDWLRQV� GH� GLYHUV� W\SHV� VRQW� FRPELQpHV� GDQV
O
DSSURFKH�SURSRVpH��FH�TXL�GLPLQXH�O
LQIOXHQFH�GH�FKDFXQH�HQ
SDUWLFXOLHU�� /HV� YDOHXUV� QXPpULTXHV� XWLOLVpHV� VRQW� GRQF� SHX

LPSRUWDQWHV�� (Q� UHYDQFKH� OHXU� RUGUH� O
HVW�� HW� XQH� VLWXDWLRQ
SUpIpUpH� j� XQH� DXWUH� �SDUFH� TX
HOOH� VDWLVIDLW�PLHX[� OHV� UqJOHV
G
pFULWXUH�SDU�H[HPSOH��GRLW�DYRLU�XQ�GHJUp�GH�SRVVLELOLWp�SOXV
JUDQG�
���� &RPSDWLELOLWp�JUDSKLTXH

(OOH� SHUPHW� G¶H[SULPHU� OD� FRKpUHQFH� HQWUH� OHV� SRVLWLRQV
JUDSKLTXHV�GHV�REMHWV��'LIIpUHQWHV� IRQFWLRQV�RQW�pWp�GpILQLHV�
SHUPHWWDQW� G¶pYDOXHU� OD� FRPSDWLELOLWp� HQWUH� DOWpUDWLRQV� HW
QRWHV��DSSRJJLDWXUHV�HW�QRWHV��SRLQWV�HW�QRWHV�
������ &RPSDWLELOLWp�JUDSKLTXH�DOWpUDWLRQ���QRWH

8QH�DOWpUDWLRQ�DFFLGHQWHOOH�GRLW�rWUH�SODFpH�GHYDQW�XQH�QRWH
HW� j� OD� PrPH� KDXWHXU�� 0DLV� OHV� GpFDODJHV� SHXYHQW� YDULHU
KRUL]RQWDOHPHQW� HW� YHUWLFDOHPHQW�� VXLYDQW� OD� GHQVLWp� GHV
V\PEROHV� GDQV� OD� SDUWLWLRQ� QRWDPPHQW�� /D� GpILQLWLRQ� GHV
IRQFWLRQV� �),*� ��� SHUPHWWDQW� GH� FDOFXOHU� OH� FRHIILFLHQW� GH
FRPSDWLELOLWp� HQWUH� XQH� DOWpUDWLRQ� VQ GH� FODVVH� N HW� XQH� QRWH
VQ���GH�FODVVH�N¶� WLHQW�FRPSWH�GH�FHV�REVHUYDWLRQV��
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),*�����FRPSDWLELOLWp�JUDSKLTXH�DOWpUDWLRQ���QRWH
&H� FRHIILFLHQW� SHUPHW� DLQVL� G¶pYDOXHU� HW� GH� FRPSDUHU� GHV

FRPSDWLELOLWpV� GH� SRVLWLRQ� FDOFXOpHV� SRXU� FKDTXH� DOWpUDWLRQ
FDQGLGDWH��HW�SUpVHQWH�O¶DYDQWDJH�GH�QH�SDV�WRWDOHPHQW�H[FOXUH
FHUWDLQV�FDV�G¶DOWpUDWLRQV�WKpRULTXHPHQW�PDO�SRVLWLRQQpHV��/D
PR\HQQH� SRQGpUpH� UHSUpVHQWH� XQ� FRPSURPLV� HQWUH� OHV� GHX[
FULWqUHV�HW�OHV�FRHIILFLHQWV�a� ������HW�a� ������H[SULPHQW� OHXULPSRUWDQFH�UHODWLYH
������ &RPSDWLELOLWp�JUDSKLTXH�DSSRJJLDWXUH���QRWH
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),*�����FRPSDWLELOLWp�JUDSKLTXH�DSSRJJLDWXUH���QRWH
/H�FRHIILFLHQW�GH�FRPSDWLELOLWp�HQWUH�XQH�DSSRJJLDWXUH�HW�OD

QRWH�TXL�OD�VXLW�HVW�pJDOHPHQW�FDOFXOp�SDU�O¶pTXDWLRQ����DYHF�I�HW�I� GRQQpV�VXU�OD�ILJXUH����HW�a�  a�  ����
������ &RPSDWLELOLWp�JUDSKLTXH�SRLQW���QRWH

/HV� SRLQWV� DOORQJHDQW� OD� GXUpH� GHV� QRWHV� VRQW� UHFKHUFKpV



GDQV� O¶pWDSH� G¶DQDO\VH� GDQV� XQH� SHWLWH� ]RQH� VXLYDQW� OD� WrWH
G¶XQH�QRWH��),*����

),*�����5HFKHUFKH�G¶XQ�SRLQW�GH�GXUpH
$ILQ� G¶pYLWHU� OHV� FRQIXVLRQV� HQWUH� QRWHV� SLTXpHV� HW� QRWHV

SRLQWpHV�� OH� FRHIILFLHQW� GH� FRPSDWLELOLWp� HVW� FDOFXOp� HQWUH� XQ
SRLQW�HW�OD�QRWH�TXL�VXLW�SDU�����DYHF�OHV�IRQFWLRQV�VXLYDQWHV�
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),*�����FRPSDWLELOLWp�JUDSKLTXH�SRLQW���QRWH
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&HWWH�IRLV� OH�PD[�FRUUHVSRQG�j� O¶LGpH�TXH� OD�FRPSDWLELOLWp
HVW�ERQQH�GqV�TX¶XQ�FULWqUH�HVW�ELHQ�VDWLVIDLW�
���� &RPSDWLELOLWp�V\QWD[LTXH

(OOH� SHUPHW� G¶LQWURGXLUH� OH� UHVSHFW� GHV� UqJOHV� VWULFWHV
G¶pFULWXUH�GH�OD�PXVLTXH�RX�GHV�UqJOHV�G¶XVDJH�EHDXFRXS�SOXV
VRXSOHV�SHUPHWWDQW�GH�IDFLOLWHU�OD�OHFWXUH�
������ $OWpUDWLRQV�GH�WRQDOLWp

/D�VXFFHVVLRQ�GHV�GLqVHV�RX�GHV�EpPROV�HQ�GpEXW�GH�SRUWpH
GRLW� LQGLTXHU� OD� WRQDOLWp� GRQQpH� GDQV� QRWUH� SURJUDPPH� HQ
SDUDPqWUH� G¶HQWUpH�� ,O� V¶DJLW� G¶XQH� UqJOH� VWULFWH�� 2Q� DIIHFWH
GRQF�G¶XQ�FRHIILFLHQW�GH� FRPSDWLELOLWp� V\QWD[LTXH�pJDO� j� ���
OHV� DOWpUDWLRQV� GH� GpEXW� GH� SRUWpH� VDWLVIDLVDQW� j� FHWWH� UqJOH�
G¶XQ�FRHIILFLHQW�QXO�OHV�DXWUHV�K\SRWKqVHV�
������ $OWpUDWLRQV�DFFLGHQWHOOHV�HW�WRQDOLWp

2Q�SHXW�GpILQLU�XQH�FRPSDWLELOLWp�HQWUH� OD�GpWHFWLRQ�G¶XQH
DOWpUDWLRQ��OD�WRQDOLWp�HW�OD�GpWHFWLRQ�G¶DOWpUDWLRQV�OD�SUpFpGDQW�
GDQV�RX�KRUV�GH�OD�PHVXUH��/H�WDEOHDX���GRQQH�GHX[�MHX[�GH
FRHIILFLHQWV��� FRORQQH� EODQFKH�� OH� FRHIILFLHQW�&V�VQ� DIIHFWp� jO¶DOWpUDWLRQ� VQ SUpFpGpH� G¶XQH� DXWUH� DOWpUDWLRQ� VP GH� PrPH
KDXWHXU��� FRORQQH�JULVH��PrPH�FRQILJXUDWLRQ� DYHF�XQ�GLqVH� j
OD�FOp�j�FHWWH�KDXWHXU�

7$%�����MHX[�GH�FRHIILFLHQWV�&V�VQ� GH�FRPSDWLELOLWp�HQWUHDOWpUDWLRQV�DFFLGHQWHOOHV
VP� VQ� 'LqVH %pFDUUH %pPRO
$XFXQH ���� ��� ��� ��� ���� ���
'LqVH ��� ��� ��� ��� ��� ���
%pFDUUH ���� ��� ��� ��� ���� ���
%pPRO ��� ��� ��� ��� ��� ���
,O� LOOXVWUH� TXH� FHUWDLQHV� UqJOHV� QH� VRQW� SDV� VWULFWHV��� SDU

H[HPSOH��OH�UDSSHO�G¶XQH�DOWpUDWLRQ�GDQV�XQH�PrPH�PHVXUH�HVW
DIIHFWp� G¶XQ� FRHIILFLHQW� PR\HQ� GH� ����� LQGLTXDQW� TXH� FHWWH

K\SRWKqVH�HVW�SRVVLEOH�PDLV�QRQ�REOLJDWRLUH�
������ 0pWULTXH

'¶DXWUHV� IRQFWLRQV� GH� FRPSDWLELOLWp� V\QWD[LTXH� SHXYHQW
rWUH�GpILQLHV��1RWDPPHQW��LO�IDXW�H[SORLWHU� OHV�UHJURXSHPHQWV
XVXHOV� GH� QRWHV� HQ� WHPSV� RX� IUDFWLRQV� GH� WHPSV� DILQ� GH
ILDELOLVHU� OD� UHFRQQDLVVDQFH� GH� OD� GXUpH� GHV� QRWHV�� 8QH
PRGpOLVDWLRQ� IORXH� HVW� HQ� FRXUV� G¶pWXGH�� 3RXU� O¶LQVWDQW�� RQ
XWLOLVH� OD� PpWKRGH� LQGLTXpH� GDQV� >�@� SRXYDQW� LQWURGXLUH
GLIIpUHQWHV� K\SRWKqVHV� GH� GXUpH� SRXU� OHV� QRWHV� JURXSpHV�
(QILQ�� XQH� FRQWUDLQWH� VWULFWH� XWLOLVpH� GDQV� O¶DOJRULWKPH� GH
GpFLVLRQ�HVW�FHOOH�GX�QRPEUH�GH� WHPSV�SDU�PHVXUH��GRQQp�HQ
SDUDPqWUH�G¶HQWUpH�GH�QRWUH�SURJUDPPH�

��� 'pFLVLRQ
(OOH� IRXUQLW� OH� UpVXOWDW� JOREDO� G¶LQWHUSUpWDWLRQ� HW� GRLW� rWUH

H[SULPpH� FRPPH� XQH� RSWLPLVDWLRQ� JOREDOH� GH� WRXV� OHV
FULWqUHV�� &HWWH� RSWLPLVDWLRQ� HVW� SRXU� O¶LQVWDQW� UpDOLVpH� VXU
FKDTXH� PHVXUH�� /¶DOJRULWKPH� WHVWH� FKDTXH� FRQILJXUDWLRQ� M
G¶K\SRWKqVHV�UHJURXSDQW�OHV�REMHWV�VQ� FODVVpV�HQ�FODVVH�N�Q�M��
���� 9pULILFDWLRQ�GH�OD�FRKpUHQFH

8QH� FRQILJXUDWLRQ� M UHJURXSDQW� 1�M�� K\SRWKqVHV� HVW
FRKpUHQWH�VL�HOOH�VDWLVIDLW�DX[�FRQGLWLRQV�VXLYDQWHV�
� 8Q�SRLQW�GRLW�rWUH�GDQV� OD�]RQH�GH�UHFKHUFKH�G¶XQH�QRWH

TXL�OH�SUpFqGH�LPPpGLDWHPHQW�
� 8QH�DOWpUDWLRQ�GRLW�rWUH�VXLYLH�G¶XQH�QRWH�
� 8Q� FKDQJHPHQW� GH� GXUpH� GH� QRWH� HVW� SRVVLEOH� VL� OD

FRPELQDLVRQ� UHVSHFWH� O¶K\SRWKqVH� VRXV�MDFHQWH� GH
JURXSHPHQW�GH�QRWHV�

/HV�FRQILJXUDWLRQV�LQFRKpUHQWHV�VRQW�G¶HPEOpH�DEDQGRQQpHV�
���� )XVLRQ�GHV�FRHIILFLHQWV

3RXU� OHV� DOWpUDWLRQV� DFFLGHQWHOOHV�� XQ� FRHIILFLHQW� GH
FRPSDWLELOLWp� JOREDO� HVW� FDOFXOp� SDU� FRPELQDLVRQ� GHV
FRHIILFLHQWV�GH�FRPSDWLELOLWp�JUDSKLTXH�HW�V\QWD[LTXH�
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/HV� DSSRJJLDWXUHV� pWDQW� JpQpUDOHPHQW� DPELJXsV� DYHF� OHV
DOWpUDWLRQV��RQ�KRPRJpQpLVH�OHV�FRHIILFLHQWV�SDU��
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3RXU� OHV� DOWpUDWLRQV� GH� WRQDOLWp�� OH� FRHIILFLHQW� GH
FRPSDWLELOLWp� JOREDO� HVW� pJDO� DX� FRHIILFLHQW� GH� FRPSDWLELOLWp
V\QWD[LTXH�� 3RXU� OHV� SRLQWV�� LO� HVW� pJDO� DX� FRHIILFLHQW� GH
FRPSDWLELOLWp�JUDSKLTXH��7RXV�OHV�DXWUHV�REMHWV��SRXU�OHVTXHOV
DXFXQ�FULWqUH�VSpFLILTXH�Q¶D�HQFRUH�pWp�H[SULPp��VRQW�DIIHFWpV
G¶XQ�FRHIILFLHQW�GH�FRPSDWLELOLWp�GH�����
���� &ULWqUHV�GH�GpFLVLRQ

/D�FRPELQDLVRQ�UHWHQXH�HVW�FHOOH�TXL�VDWLVIDLW�DX�PLHX[�DX[
FULWqUHV�GH�GpFLVLRQ�TXL�VRQW��SDU�RUGUH�GH�SULRULWp��
� $XFXQ�FRHIILFLHQW�GH�FRPSDWLELOLWp�Q¶HVW�QXO�



� /H�QRPEUH�GH�WHPSV�GDQV�OD�PHVXUH�HVW�FRUUHFW�
� /D�IRQFWLRQ�&RQI�M��TXL�FRPELQH� ( )Q
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� /H�QRPEUH�GH�FRUUHFWLRQV��+��QRQ�FKRLVL��HVW�PLQLPDO�

��� 5pVXOWDWV
���� ([HPSOH�HW�FRPSDUDLVRQ

,OOXVWURQV�VXU�QRWUH�H[HPSOH��),*����OH�FDOFXO�GHV�GLIIpUHQWV
FRHIILFLHQWV� GpILQLV� SUpFpGHPPHQW�� /H� WDEOHDX� �� LQGLTXH� OHV
GHJUpV� GH� SRVVLELOLWp�� 2Q� SHXW� UHPDUTXHU� TXH� OHV� YDOHXUV
REWHQXHV� SRXU� OHV� FODVVHV� FRQFXUUHQWHV� VRQW� QHWWHPHQW� SOXV
GLIIpUHQFLpHV�TXH�OHV�VFRUHV�GH�FRUUpODWLRQ�LQLWLDX[�

7$%�����+\SRWKqVHV�HW�FRHIILFLHQWV�GH�FRPSDWLELOLWp
� � � $ % & � �
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/HV�FRHIILFLHQWV�GH�FRPSDWLELOLWp�GRLYHQW�rWUH�FDOFXOpV�SRXU

FKDTXH� FRQILJXUDWLRQ�� 'HX[� G¶HQWUH� HOOHV� VRQW� LOOXVWUpHV� SDU
OHV�WDEOHDX[���HW���SRXU�OHV�REMHWV���j����

7$%�����&DOFXO�GHV�FRHIILFLHQWV�GH�FRPSDWLELOLWp����
� � � $ % &� � �

&S ��� ���� ��� ��� � ���� ����
&V ��� ��� � ���� ���
&W ��� ���� ���� ��� ��� � ����� ����

7$%�����&DOFXO�GHV�FRHIILFLHQWV�GH�FRPSDWLELOLWp����
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&S ��� ��� ���� ��� ��� ����
&V ��� ��� ���� ���
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3DU�DLOOHXUV��WRXWHV�OHV�FRQILJXUDWLRQV�LQFOXDQW�OD�VXFFHVVLRQ

GHV� GLqVHV� LQGLTXDQW� OD� WRQDOLWp� DXURQW� XQ� FRHIILFLHQW� GH
FRPSDWLELOLWp�pJDO�j�����SRXU�FHV�TXDWUH�REMHWV�

/D� VROXWLRQ� VXU� OD� PHVXUH� SURGXLWH� SDU� QRWUH� SURJUDPPH
�),*����HVW�WRWDOHPHQW�FRUUHFWH��

),*�����5pVXOWDWV�GH�QRWUH�SURJUDPPH��SDV�G¶HUUHXU�
2Q� REVHUYH� TXH� OHV� FRHIILFLHQWV� &W VRQW� IDYRUDEOHV� j� ODERQQH�VROXWLRQ��7$%�����HW�TXH�FHWWH�PRGpOLVDWLRQ�SHUPHW�GH

SUHQGUH� HQ� FRPSWH� GHV� LQWHUDFWLRQV� QRQ� ORFDOHV� HQWUH� OHV
DOWpUDWLRQV��� OH� FKRL[� EpFDUUH� SRXU� O¶REMHW� �� UHQIRUFH� OD

FRPSDWLELOLWp�GH�O¶REMHW���

),*�����5pVXOWDWV�GH�6PDUW6FRUH����HUUHXUV�
/D�ILJXUH���PRQWUH�OHV�UpVXOWDWV�REWHQXV�DYHF�OH�SURJUDPPH

GH� GpPRQVWUDWLRQ� 6PDUW6FRUH� >�@� SRXU� :LQGRZV�� ,O� HVW
LQWpUHVVDQW� GH� QRWHU� TXH� FH� UpVXOWDW� pWDLW� SUpVHQW� GDQV
O¶HQVHPEOH� GHV� FRPELQDLVRQV� SRVVLEOHV� IRXUQL� SDU� O¶pWDSH
G¶DQDO\VH�GH�QRWUH�SURJUDPPH��PDLV�TX¶LO�Q¶D�SDV�pWp�UHWHQX��
G¶XQH� SDUW� SDUFH� TXH� OHV� GHJUpV� GH� SRVVLELOLWp� HW� OHV
FRHIILFLHQWV� GH� FRPSDWLELOLWp� VXU� OHV� EpPROV� pWDLHQW
GpIDYRUDEOHV�� G¶DXWUH� SDUW�� SDUFH� TXH� OH� SRLQW� %� LQFHUWDLQ
�K\SRWKqVH�+���D�ELHQ�pWp�UpLQWURGXLW�GDQV�QRWUH�VROXWLRQ��FDU
LO�SHUPHW�GH�VDWLVIDLUH�j�OD�PpWULTXH�
���� 7DX[�GH�UHFRQQDLVVDQFH

/D�PpWKRGH�SURSRVpH�SHUPHW�GH�OHYHU�GHV�DPELJXwWpV�HW�GH
FRUULJHU� GHV� HUUHXUV� GH� UHFRQQDLVVDQFH�� SDU� UDSSRUW� j� XQH
GpFLVLRQ�SULVH�GLUHFWHPHQW�VXU�OHV�UpVXOWDWV�GH�FRUUpODWLRQ��3DU
H[HPSOH��O¶LQWURGXFWLRQ�GHV�GLVWULEXWLRQV�GH�SRVVLELOLWp�HW�GHV
UqJOHV�VXU� OHV�DOWpUDWLRQV�SHUPHW�G¶DPpOLRUHU�GH������OH� WDX[
GH� UHFRQQDLVVDQFH� VXU� FHV� REMHWV�� HW� G¶DWWHLQGUH� XQ� WDX[� GH
UpXVVLWH� GH� ������� &HV� WHVWV� RQW� pWp� UpDOLVpV� VXU� XQH
FLQTXDQWDLQH� GH� SDUWLWLRQV� PRQRGLTXHV� LVVXHV� G¶pGLWLRQV
YDULpHV��FRPSUHQDQW�SOXV�GH������DOWpUDWLRQV�

��� &RQFOXVLRQ
&HV� SUHPLHUV� UpVXOWDWV� PRQWUHQW� OD� SHUWLQHQFH� GH

O¶DSSURFKH� SURSRVpH� TXL� FRPELQH� GHV� LQIRUPDWLRQV
QXPpULTXHV�VXU�OD�UHVVHPEODQFH�DX[�SURWRW\SHV�GHV�FODVVHV�HW
VXU� OD� FRKpUHQFH� JUDSKLTXH�� HW� GHV� LQIRUPDWLRQV� V\QWD[LTXHV
H[SULPpHV� DYHF� GLIIpUHQWV� GHJUpV� GH� VRXSOHVVH�� 1RXV� OHV
pWHQGRQV�DFWXHOOHPHQW�SRXU�SUHQGUH�HQ�FRPSWH�GHV�UqJOHV�SOXV
SUpFLVHV�VXU�OD�PpWULTXH�

5pIpUHQFHV
>�@� '��%ORVWHLQ��+��%DLUG��$ FULWLFDO� VXUYH\�RI�PXVLF� LPDJH

DQDO\VLV�� 6WUXFWXUHG� 'RFXPHQW� ,PDJH� $QDO\VLV�� pG�
+�6�%DLUG�DW�DO������������6SULQJHU�9HUODJ������

>�@� %��&RXDVQRQ��%��5pWLI��8VLQJ�D�JUDPPDU�IRU�D�UHOLDEOH
IXOO� VFRUH�UHFRJQLWLRQ�V\VWHP� 3URF��RI� ,&0&����������
%DQII��&DQDGD�������

>�@�0�9�� 6W�FNHOEHUJ�� '�� 'RHUPDQQ�� 2Q� PXVLFDO� VFRUH
UHFRJQLWLRQ� XVLQJ� SUREDELOLVWLF� UHDVRQLQJ� 3URF�� RI
,&'$5�����������%DQJDORUH��,QGLD�������

>�@� )�� 5RVVDQW�� 8QH� 0pWKRGH� *OREDOH� SRXU� OD
5HFRQQDLVVDQFH� GH� 3DUWLWLRQV� 0XVLFDOHV�� $FWHV� GX
*5(76,��7RXORXVH��)UDQFH�������

>�@� '�� 'XERLV�� +�� 3UDGH��)X]]\� 6HWV� DQG� 6\VWHPV�� 7KHRU\
DQG�$SSOLFDWLRQV� $FDGHPLF�3UHVV��1HZ�<RUN�������

>�@� 6PDUW6FRUH� 'HPR� IRU� :LQ������17� 9HUVLRQ� ����
KWWS���ZZZ�PXVLWHN�FRP�GHPRSDJH�KWPO
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