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$�SDUWLU�GHV�GRQQ«HV�GH�&KDWILHOG�3URWKHUR��SOXVLHXUV�U«VHDX[�QHXURQDX[��51��VRQW�«ODERU«V�HW�OHV�SU«YLVLRQV�HQ�U«VXOWDQW�
VRQW�FRPSDU«HV�DYHF�FHOOHV�GHV�PRG«OLVDWLRQV�GH�%R[�-HQNLQV�HW�GH�+ROW�:LQWHUV��/HV�U«VXOWDWV�PRQWUHQW�TXH�OHV�PRGªOHV�51�
SU«VHQWHQW�GHV�OLPLWHV�HW�TX
LO�Q
HVW�SDV�UDLVRQQDEOH�GH�OHV�XWLOLVHU�GH�ID©RQ�DXWRPDWLTXH��(Q�G«ILQLWLYH��O
DQDO\VWH�SUXGHQW�GRLW�
XWLOLVHU�OHV�FRPS«WHQFHV�WUDGLWLRQQHOOHV�HQ�PRG«OLVDWLRQ�SRXU�V«OHFWLRQQHU�XQ�ERQ�PRGªOH�51�HQ�FKRLVLVVDQW��SDU�H[HPSOH��OHV�
YDULDEOHV�G
HQWU«HV�HW�XQH�VWUXFWXUH�DSSURSUL«H��/H�FULWªUH�%,&�HVW�UHFRPPDQG«�SRXU�FRPSDUHU�OHV�GLII«UHQWV�PRGªOHV��'HV�
SU«FDXWLRQV�GRLYHQW�¬WUH�SULVHV�ORUVTX
RQ�PHW�DX�SRLQW�XQ�PRGªOH�51�HW�ORUVTX
RQ�O
XWLOLVH�SRXU�«WDEOLU�GHV�SU«YLVLRQV��
0DOKHXUHXVHPHQW��P¬PH�DYHF�GH�WHOOHV�SU«FDXWLRQV��OHV�SU«YLVLRQV�51�VH�U«YªOHQW�G
XQH�SU«FLVLRQ�G«FHYDQWH�GDQV�QRWUH�«WXGH�
GH�FDV��FH�TXL�HVW�SHXW�¬WUH�G½�¢�OD�EULªYHW«�GHV�V«ULHV�XWLOLV«HV��

,1752'8&7,21�

$X�FRXUV�GHV�GHUQLªUHV�DQQ«HV��OHV�FKHUFKHXUV�RQW�
FRPPHQF«�¢�«WXGLHU�OHV�U«VHDX[�GH�QHXURQHV��51��
GDQV�OH�EXW�GH�VDYRLU�V
LOV�SRXYDLHQW�U«VRXGUH�GHV�
SUREOªPHV�VWDWLVWLTXHV��SDU�H[HPSOH�5LSOH\��������
�������&KHQJ�HW�7LWWHULQJWRQ���������HQ� SDUWLFXOLHU�
FHX[�OL«V�¢�OD�PRG«OLVDWLRQ�GHV�V«ULHV�WHPSRUHOOHV�HW�¢�
OD�SU«YLVLRQ��+LOO�HW�DO�� �������'DQV�FHW�DUWLFOH��QRXV�
QH�SU«WHQGRQV�SDV�SU«VHQWHU�XQH�UHYXH�GH�OD�OLWW«UDWX��
UH�VFLHQWLILTXH�HQ�LQIRUPDWLTXH�GH�SOXV�HQ�SOXV�SO«��
WKRULTXH��'
DLOOHXUV��FHWWH�GHUQLªUH�VHPEOH�LJQRUHU�OHV�
SUREOªPHV�VWDWLVWLTXHV�RX��GX�PRLQV��HVW�DPELJX­�¢�
OHXU�VXMHW��YRLU�SDU�H[HPSOH�&KDWILHOG��������HW�OHV�

FRPPHQWDLUHV�GH�)DUDZD\�HW�&KDWILHOG��������VXU�
7DQJ�HW�DO�����������0DOJU«�FHUWDLQHV�SU«WHQWLRQV��OHV�
U«VXOWDWV�HPSLULTXHV�GHV�PRGªOHV�51� VRQW�SOXW¶W�
PLWLJ«V��&KDWILHOG���������+LOO�HW�DO����������6HFWLRQ�
����/
XWLOLW«�GH�FHV�PRGªOHV�GDQV�OD�SU«YLVLRQ�GHV�
V«ULHV�WHPSRUHOOHV�Q
HVW�WRXMRXUV�SDV�SURXY«H��*RUU��
�������

,O�HVW�LPSRUWDQW�GH�VDYRLU�VL�OH�VXFFªV�GHV�PRGªOHV�
51�G«SHQG��D��GX�W\SH�GH�GRQQ«HV���E��GH�O
KDELOHW«�
GH�O
DQDO\VWH�¢�V«OHFWLRQQHU�OH�PRGªOH�51�DG«TXDW�
HW�RX��F�� GHV�P«WKRGHV�QXP«ULTXHV�XWLOLV«HV�SRXU�
DGDSWHU�OH�PRGªOH�HW�FDOFXOHU�GHV�SU«YLVLRQV��/D�PD°��
WULVH�GX�SRLQW��D��V
HVW�IDLWH�SDU�OD�PLVH�HQ�ĕXYUH�GH�
FRPSDUDLVRQV�GH�SU«YLVLRQV�¢�JUDQGH�«FKHOOH��WHOOHV�
TXH� OD� FRPS«WLWLRQ�6DQWD� )H� �*HUVKHQIHOG�HW�
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:HLJHQG��������RX�O
«WXGH�GH�+LOO�HW�DO� ��������
4XDQW�DX[�SRLQWV��E��HW��F���LOV�SHXYHQW�¬WUH�DSSU«FL«V�
JU¤FH�¢�GHV�«WXGHV�GH�FDV��&
HVW�OH�EXW�GX�SU«VHQW�
DUWLFOH��

,����/
$1$/<6(�'(�%2;�-(1.,16�'(6�'211�(6�'(�
&+$7),(/'�3527+(52�

/HV�SULQFLSDOHV�V«ULHV�WHPSRUHOOHV�UHWHQXHV�GDQV�
FHW�DUWLFOH�FRUUHVSRQGHQW�DX[�GRQQ«HV�PHQVXHOOHV�GHV�

YHQWHV�DQDO\V«HV�SDU�&KDWILHOG�HW�3URWKHUR������D���
FRPSO«W«HV�SDU�VL[�REVHUYDWLRQV�VXSSO«PHQWDLUHV�
GRQQ«HV�GDQV�&KDWILHOG�HW�3URWKHUR������E���/H�JUD��
SKLTXH�VXS«ULHXU�GH�OD�ILJXUH���PRQWUH�TXH�OHV�GRQ��
Q«HV�RQW�XQH�WHQGDQFH�DVFHQGDQWH�DVVRFL«H�¢�XQH�
YDULDWLRQ�VDLVRQQLªUH�GRQW�OD�WDLOOH�HVW�SOXV�RX�PRLQV�
SURSRUWLRQQHOOH�DX�QLYHDX�GH�OD�PR\HQQH�ORFDOH��RQ�
SDUOH�GH�VDLVRQQDOLW«�PXOWLSOLFDWLYH���

/
DSSURFKH� FODVVLTXH� GH� %R[�-HQNLQV��SDU�
H[HPSOH�+DUYH\���������%R[�HW�DO�� ������LPSOLTXH�
OHV���«WDSHV�VXLYDQWHV����L��WUDQVIRUPHU�OHV�GRQQ«HV�VL�
FHOD�HVW�MXJ«�Q«FHVVDLUH����LL��GLII«UHQFLHU�OHV�GRQQ«HV�
GH�PDQLªUH�¢�OHV�UHQGUH�VWDWLRQQDLUHV����LLL��DSUªV�H[D��

� ������ ������ ������ �����

� ������ ������ ������ �����

&2� 

� �ᦔ��� �� y� _� I� �� �� � �ᦔ��ᦔ� ������ ������������� \�

����� ����� ����� �����

)LJXUH�������'RQQ«HV�&KDWILHOG�3URWKHUR��*UDSKH�VXS«ULHXU���YHQWHV�PHQVXHOOHV�GH�OD�FRPSDJQLH�;�GH�MDQYLHU�
�����¢�QRYHPEUH��������JUDSKH�LQWHUP«GLDLUH���GRQQ«HV�EUXWHV���JUDSKH�LQI«ULHXU���ORJDULWKPHV�
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PHQ�GH�OD�IRQFWLRQ�G
DXWRFRUU«ODWLRQ�GHV�V«ULHV�GLII«��
UHQFL«HV��DSSOLTXHU�XQ�PRGªOH�VDLVRQQLHU�$5,0$�
�6$5,0$��DSSURSUL«�DX[�GRQQ«HV����LY��HIIHFWXHU�GHV�
FRQWU¶OHV�GX�GLDJQRVWLF��� �Y�� HVVD\HU�GHV�PRGªOHV�
DOWHUQDWLIV�VL�Q«FHVVDLUH��&HWWH�SURF«GXUH�SHXW�QH�SDV�
¬WUH�GLUHFWH�HW�OH�G«EDW�HQWUH�&KDWILHOG�HW�3URWKHUR�
�����D��HW�%R[�-HQNLQV��������SXLV�OD�U«SRQVH�GH�
&KDWILHOG�HW�3URWKHUR������E��HVW�U«Y«ODWHXU�GH�OD�
IRUWH�GLYHUJHQFH�G
RSLQLRQ�TXDQW�¢�OD�PHLOOHXUH�ID©RQ�
GH�PRG«OLVHU�OHV�GRQQ«HV�GDQV�OD�ILJXUH�����/H�SULQFL��
SDO�PRWLI�GH�G«VDFFRUG�«WDLW�GH�VDYRLU�VL�F
«WDLW�OHV�
GRQQ«HV�EUXWHV�RX�OHXUV�ORJDULWKPHV�RX�HQFRUH�OHXUV�
UDFLQHV�FXELTXHV�TXL�GHYDLHQW�¬WUH�XWLOLV«HV��6L�OH�EXW�
SUHPLHU�G
XQH�WUDQVIRUPDWLRQ�GH�GRQQ«HV�HVW�GH�
UHQGUH�O
HIIHW�VDLVRQQLHU�DGGLWLI��LO�HVW�GLIILFLOH�GH�
FKRLVLU�HQWUH�OHV�ORJV�RX�OHV�UDFLQHV�FXELTXHV��YRLU�
ILJXUH�����

&KDWILHOG�HW�3URWKHUR������D��RQW�UHWHQX�OHV�ORJD��
ULWKPHV��GRQF��XQH�GLII«UHQFH�VDLVRQQLªUH�HW�XQH�GLI��
I«UHQFH�QRQ�VDLVRQQLªUH��SRXU�UHQGUH�OHV�V«ULHV�VWD��
WLRQQDLUHV��,OV� DMXVWHQW�DLQVL���PRGªOHV�6$5,0$�
GLVWLQFWV�DX[�ORJDULWKPHV�QRPP«V�$��%��&�HW�'�HW�
SU«VHQW«V�GH�OD�ID©RQ�VXLYDQWH��YRLU�SDU�H[HPSOH�%R[�
«WDO��������S��������

ᒹ͎�� ��������[����O�O����
ᒹ%�� ��������͹��O�O������
ᒹ&�� ��������[��O�O������
ᒹ'�� ��������[����O�O����

&HV���PRGªOHV�IRXUQLVVHQW�GHV�DMXVWHPHQWV�DX[�
GRQQ«HV�¢�SHX�SUªV�VLPLODLUHV�PDLV�GHV�SU«YLVLRQV�
VXIILVDPPHQW�GLII«UHQWHV�SRXU�TX
LO�VRLW�GLIILFLOH�GH�
FKRLVLU�OH�PRGªOH�OH�SOXV�DSSURSUL«��'DQV�OD�GLVFXV��
VLRQ�TXL�VXLW��OHV�PRGªOHV�6$5,0$�RQW�«W«�«JDOH��
PHQW�DMXVW«V�SDU�GHV�UDFLQHV�FXELTXHV��&KDWILHOG�HW�
3URWKHUR������E��RQW�DXVVL�SURSRV«�GH�PRG«OLVHU�OHV�
GRQQ«HV�QRQ�WUDQVIRUP«HV�HQ�XWLOLVDQW�GHX[�GLII«��
UHQFHV�VDLVRQQLªUHV�GDQV�OH�EXW�G
«OLPLQHU�O
HIIHW�VDL��
VRQQLHU�PXOWLSOLFDWHXU��'DQV�OH�EXW�G
¬WUH�FRPSOHW��
QRXV�DYRQV�«JDOHPHQW�DQDO\V«�XQ�PRGªOH��QRPP«�(��
SRXU�OHV�GRQQ«HV�QRQ�WUDQVIRUP«HV���

ᒹ(�� ��������[������O����

/D�SOXSDUW�GHV�U«VXOWDWV�LQGLTX«V�GDQV�FHW�DUWLFOH�
RQW�«W«�REWHQXV�HQ�DMXVWDQW�XQ�PRGªOH�DX[�GRQQ«HV�
GHV���SUHPLªUHV�DQQ«HV�SXLV�GHV�SU«YLVLRQV�RQW�«W«�
«WDEOLHV�VXU�OHV�����GHUQLªUHV�REVHUYDWLRQV��/HV�SU«YL��
VLRQV�VHURQW�FDOFXO«HV�GH���ID©RQV�GLII«UHQWHV��'DQV�
XQ�SUHPLHU�WHPSV��WRXWHV�OHV�SU«YLVLRQV�VHURQW�«WD��

EOLHV�¢�SDUWLU�GH�OD�S«ULRGH�����HQ�XWLOLVDQW�OHV�GRQQ«HV�
GHV���SUHPLªUHV�DQQ«HV�VHXOHPHQW��&HV�SU«YLVLRQV�
VHURQW�DSSHO«HV�PXOWL�SDV��03��� 'DQV�XQ�VHFRQG�
WHPSV��OHV�SU«YLVLRQV�VHURQW�«WDEOLHV�HQ�DYDQ©DQW�SDV�
¢�SDV��,3��� OHV�GRQQ«HV�REVHUY«HV�«WDQW�LQWURGXLWHV�
XQH�SDU�XQH��3DU�H[HPSOH��OD�YDOHXU�¢�O
LQVWDQW����HVW�
FDOFXO«H�HQ�XWLOLVDQW�OD�YDOHXU�REVHUY«H�¢�O
LQVWDQW�����
,O�FRQYLHQW�GH�VRXOLJQHU�TXH�OHV�SDUDPªWUHV�GX�PRGª��
OH�QH�VRQW�SDV�UH�HVWLP«V�¢�FKDTXH�SDV��ORUVTX
RQ�FDO��
FXOH�GHV�SU«YLVLRQV�XQH�SDU�XQH��DORUV�TXH��SRXU�+ROW��
:LQWHUV��OHV�HVWLPDWLRQV�ORFDOHV�GH�WHQGDQFH�HW�GH�
VDLVRQQDOLW«�VRQW�DXWRPDWLTXHPHQW�U«DFWXDOLV«HV���

3RXU�FKDFXQ�GHV�PRGªOHV��HQ�XWLOLVDQW�OHV�GRQQ«HV�
MXVTX
¢�OD�GDWH����QRXV�DYRQV�G«WHUPLQ«�OHV�VWDWLV��
WLTXHV�VXLYDQWHV���

���6� �VRPPH�GHV�FDUU«V�GHV�U«VLGXV�MXVTX
¢�OD�
GDWH����OHV�U«VLGXV�VRQW�OHV�HUUHXUV�GH�SU«YLVLRQV�G
XQ�
SDV�HQ�DYDQW���

��� FU� � 
-6��Q���S�� � «FDUW�W\SH�U«VLGXHO�HVWL��
P«��R»�ͩ �FRUUHVSRQG�DX�QRPEUH�G
REVHUYDWLRQV�XWLOL��
V«HV�SRXU�DMXVWHU�OH�PRGªOH��HW�R»�ͳ� UHSU«VHQWH�OH�
QRPEUH�GH�SDUDPªWUHV�HVWLP«V��$LQVL��SRXU�OH�PRGªOH�
$����HVW�«JDO�¢����HW�GRQF�ͩ � ������ ��� �����FDU����
REVHUYDWLRQV�RQW�«W«�«OLPLQ«HV�HQ�GLII«UHQ©DQW��HW�
ͳ�  � ���SXLVTX
LO�\�D�XQ�SDUDPªWUH�QRQ�VDLVRQQLHU�
DXWR�U«JUHVVLI�HW�XQ�SDUDPªWUH�GH�PR\HQQH�PRELOH�
VDLVRQQLHU���

���$,&�FRUUHVSRQG�DX�FULWªUH�G
LQIRUPDWLRQ�GH�
$NDLNH�� �ͩ�
Q�6�Q�����S��

��� %,&� FRUUHVSRQG�DX� FULWªUH�G
LQIRUPDWLRQ�
%D\«VLHQ�� �ͩ�
Q�6�Q����ͳ���ͳ�,Q�ͩ ��

���660S� �VRPPH�GHV�FDUU«V�GHV�SU«YLVLRQV�PXO��
WLSDV�HQ�DYDQW�HIIHFWX«HV��¢�OD�GDWH����GHV�REVHUYD��
WLRQV�GH�OD�GDWH�����MXVTX
¢�OD�ILQ�GHV�V«ULHV��&H�VRQW�
OHV�SU«YLVLRQV�KRUV�«FKDQWLOORQ��

���66>S� �VRPPH�GHV�FDUU«V�GHV�SU«YLVLRQV�XQ�SDV�
HQ�DYDQW�GHV�REVHUYDWLRQV�GH�OD�GDWH�����MXVTX
¢�OD�
ILQ�GHV�V«ULHV��

3RXU�GDYDQWDJH�G
LQIRUPDWLRQ�VXU�OHV�FULWªUHV�$,&�
HW�%,&��LO�HVW�UHFRPPDQG«�GH�FRQVXOWHU��SDU�H[HPSOH��
3ULHVWOH\���������,O�Q«FHVVDLUH�VLPSOHPHQW�GH�UHWHQLU�
TXH�OH�%,&� S«QDOLVH�O
LQWURGXFWLRQ�GH�SDUDPªWUHV�
DGGLWLRQQHOV�HW�FRQGXLW�GRQF��J«Q«UDOHPHQW��¢� GHV�
PRGªOHV�DX�QRPEUH�GH�SDUDPªWUH�SOXV�IDLEOH�TXH�OH�
$,&��

/HV�GLII«UHQWHV�VWDWLVWLTXHV�FL�GHVVXV�RQW�«W«�FDO��
FXO«�SRXU��� ����HW�SRXU�OHV���PRGªOHV�6$5,0$�
DMXVW«V�QRQ�VHXOHPHQW�DX[�ORJDULWKPHV�PDLV�DXVVL�

This content downloaded from 138.38.106.34 on Fri, 4 Jul 2014 07:15:21 AM
All use subject to JSTOR Terms and Conditions



��� &KULV�&KDWILHOG��-XOLDQ�)DUDZD\�

DX[�UDFLQHV�FXELTXHV�HW�DX[�GRQQ«HV�QRQ�WUDQVIRU��
P«HV��/H�ORJLFLHO�6�SOXV�D�«W«�XWLOLV«��/HV�U«VXOWDWV�
SRXU�OHV�PRGªOHV�V«OHFWLRQQ«V�VRQW�GRQQ«V�GDQV�OH�
WDEOHDX���GH�OD�VHFWLRQ����/HV�YDOHXUV�RQW�«W«�«WDORQ��
Q«HV�SRXU�OHV�UDLVRQV�GRQQ«HV�HQ�VHFWLRQ����1RWRQV�
«JDOHPHQW�TXH�WRXWHV�OHV�SU«YLVLRQV�GHV�PRGªOHV�XWL��
OLVDQW�OHV�ORJDULWKPHV�HW�OHV�UDFLQHV�FXELTXHV�RQW�«W«�
UHWUDQVIRUP«HV�GDQV�OHV�XQLW«V�G
RULJLQH��SRXU�XQH�
FRPSDUDLVRQ�«TXLWDEOH��/D� GLVFXVVLRQ�UHODWLYH�DX[�
U«VXOWDWV�HVW�UHSRUW«H�HQ�VHFWLRQ����

6DQV�XWLOLVHU�OHV�ORJDULWKPHV��XQ�DXWUH�PR\HQ�
G
«WDEOLU�GHV�SU«YLVLRQV�SRXU�GHV�GRQQ«HV�U«Y«ODWULFHV�
GH�PXOWL�VDLVRQQDOLW«�HVW�G
XWLOLVHU�XQH�YHUVLRQ�PXOWL��
SOLFDWLYH�GX�OLVVDJH�H[SRQHQWLHO�GH�+ROW��:LQWHUV��/D�
P«WKRGH�IRXUQLW�GHV�SU«YLVLRQV�GRQW�OD�SHUWLQHQFH�HVW�
FRPSDUDEOH�¢�FHOOHV�WLU«HV�GH�O
DSSURFKH�GH�%R[��
-HQNLQV��HQ�SDUWLFXOLHU�SRXU�OHV�V«ULHV�GRQW�OHV�YDULD��
WLRQV�VRQW�GRPLQ«HV�SDU�GHV�WHQGDQFHV�HW�GHV�YDULD��
WLRQV�VDLVRQQLªUHV��� YRLU�SDU�H[HPSOH�&KDWILHOG�HW�
<DU� �������� /HV� U«VXOWDWV�REWHQXV�VXLYDQW�+ROW��
:LQWHUV�VRQW�IRXUQLV�«JDOHPHQW�GDQV�OD�VHFWLRQ����

,O�HVW�LPSRUWDQW�GH�VRXOLJQHU�TXH�OD�YHUVLRQ�PXOWL��
SOLFDWLYH�GH�+ROW��:LQWHUV�HVW��SDU�FRQVWUXFWLRQ��QRQ�
OLQ«DLUH���XQH�SU«YLVLRQ�Q
HVW�SDV�XQH�IRQFWLRQ�OLQ«DL��
UH�GHV�REVHUYDWLRQV�SDVV«HV��/HV�PRGªOHV�$5,0$�
�OLQ«DLUHV��DMXVW«V�DX[�ORJDULWKPHV�RX�DX[�UDFLQHV�
FXELTXHV�GHV�GRQQ«HV�LPSOLTXHQW�XQ�PRGªOH�QRQ��
OLQ«DLUH�SRXU�OHV� GRQQ«HV�G
RULJLQH��&HFL� QRXV�
FRQGXLW�¢�HVVD\HU�XQ�PRGªOH�51�VXU�OHV�GRQQ«HV�QRQ�
WUDQVIRUP«HV�SRXU�UHJDUGHU�VL�OD�IOH[LELOLW«�QRQ�OLQ«DL��
UH�GX�PRGªOH�51�HVW�HQ�PHVXUH�GH�VDLVLU�OD�VDLVRQQD��
OLW«�PXOWLSOH��

,,����/(6�5�6($8;�'(�1(8521(6�

/D� EUªYH�H[SOLFDWLRQ�FL�GHVVRXV�D�SRXU�EXW�GH�
UHQGUH�FHWWH�DUWLFOH�FRPSU«KHQVLEOH��&HSHQGDQW�OH�
OHFWHXU�SRXUUD�«JDOHPHQW�VH�UHSRUWHU�DX[�DUWLFOHV�GH�
5LSOH\���������*RUU�HW�DO�� �������VHFWLRQ����HW�RX�
&KDWILHOG��������VHFWLRQ��������,O�SHXW�«JDOHPHQW�¬WUH�
SURILWDEOH�GH�OLUH�XQH�LQWURGXFWLRQ�D\DQW�XQH�SHUVSHF��
WLYH�VFLHQWLILTXH�HQ�LQIRUPDWLTXH�WHOOH�TXH�+HUW]��
.URJK�HW�3DOPHU��������HW�*HUVKHQIHOG�HW�:HLJHQG�
��������

&HW�DUWLFOH�VH�IRFDOLVH�VXU�XQH�IRUPH�WUªV�FRXUDQWH�
GH�51��DUWLILFLHOV��DSSHO«�51�VDQV�ERXFOH�GH�UHWRXU�

DYHF�XQH�FRXFKH�FDFK«H��'DQV�OD�SU«YLVLRQ�GH�V«ULHV�
WHPSRUHOOHV��QRXV�YRXORQV�SU«YRLU�OHV�REVHUYDWLRQV�
IXWXUHV�HQ�XWLOLVDQW�XQH�IRQFWLRQ�GHV�REVHUYDWLRQV�
SDVV«HV��8Q�«O«PHQW�G«WHUPLQDQW�GDQV�OHV�51�HVW�TXH�
FHWWH�IRQFWLRQ�Q
D�SDV�EHVRLQ�G
¬WUH�OLQ«DLUH��DLQVL�XQ�
51�SHXW�¬WUH�HQYLVDJ«�FRPPH�XQH�VRUWH�GH�PRGªOH�
GH�U«JUHVVLRQ�QRQ�OLQ«DLUH��

/D�ILJXUH���UHSU«VHQWH�XQH�DUFKLWHFWXUH�W\SLTXH��
PHQW�DSSOLFDEOH�DX[�SU«YLVLRQV�GH�V«ULHV�WHPSRUHOOHV�
¢�SDUWLU�GH�GRQQ«HV�PHQVXHOOHV��/D�YDOHXU�¢�OD�GDWH�W�
GRLW�¬WUH�SU«YXH�HQ�XWLOLVDQW�OHV�YDOHXUV�GHV�S«ULRGHV�
����¢�������FHV�GHUQLªUHV�VRQW�FRQVLG«U«HV�FRPPH�GHV�
HQWU«HV��WDQGLV�TXH�OHV�SU«YLVLRQV�FRQVWLWXHQW�OHV�VRU��
WLHV��/
H[HPSOH�LOOXVWU«�LQFOXW�XQH�FRXFKH�FDFK«H�GH�
GHX[�QHXURQHV��'H�SOXV��LO�H[LVWH�XQ�WHUPH�FRQVWDQW�
HQ�HQWU«H�TXL�SRXU�GHV�UDLVRQV�SUDWLTXHV�SUHQG�OD�
YDOHXU�XQ��&KDTXH�HQWU«H�HVW�FRQQHFW«H�DX[���QHX��
URQHV��FDFK«V���HX[�P¬PHV�FRQQHFW«V�DX[�VRUWLHV��,O�
H[LVWH�DXVVL� XQH� FRQQH[LRQ�GLUHFWH�GH� O
HQWU«H�
FRQVWDQWH�¢� OD� VRUWLH��/D� m�IRUFH�}� GH� FKDTXH�
FRQQH[LRQ�HVW�PHVXU«H�SDU�XQ�SRLGV��8QH�YDOHXU�
QXP«ULTXH�HVW�FDOFXO«H�SRXU�FKDTXH�QHXURQH�GDQV�OHV�
�� «WDSHV��7RXW�G
DERUG�XQH�IRQFWLRQ�OLQ«DLUH�GHV�
HQWU«HV�HVW�G«WHUPLQ«H��ODTXHOOH�HVW�HQVXLWH�WUDQVIRU��
P«H�HQ�DSSOLTXDQW�XQH�IRQFWLRQ�DSSHO«H�IRQFWLRQ�
G
�DFWLYDWLRQ��TXL�HVW�SDU�FRQVWUXFWLRQ�QRQ�OLQ«DLUH��
8QH�IRQFWLRQ�FRXUDPPHQW�XWLOLV«H�HVW�OD�IRQFWLRQ�
ORJLVWLTXH�TXL�GRQQH�GHV�YDOHXUV�FRPSULVHV�HQWUH���HW�
���8QH�RS«UDWLRQ�DQDORJXH�SHXW�¬WUH�DSSOLTX«H�DX[�
YDOHXUV�GHV�QHXURQHV�HW�¢� O
HQWU«H�FRQVWDQWH�DILQ�
G
REWHQLU�OD�SU«YLVLRQ��,O�IDXW�FHSHQGDQW�QRWHU�TXH�OD�
IRQFWLRQ�ORJLVWLTXH�QH�GRLW�J«Q«UDOHPHQW�SDV�¬WUH�XWL��
OLV«H�DX�VWDGH�GX�U«VXOWDW�GDQV�OD�SU«YLVLRQ�GHV�V«ULHV�
WHPSRUHOOHV�FDU�HOOH�FRQWUDLQW�FHWWH�GHUQLªUH�GDQV�
O
LQWHUYDOOH���������

/
LQWURGXFWLRQ�G
XQH�FRQVWDQWH�G
HQWU«H�XQLWDLUH��
FRQQHFW«H�¢�FKDTXH�QHXURQH�VLWX«H�GDQV�OD�FRXFKH�
FDFK«H�DLQVL�TX
¢� FKDTXH�VRUWLH��«YLWH�G
LQWURGXLUH�
V«SDU«PHQW�FH�TXH�OHV�LQIRUPDWLFLHQV�DSSHOOHQW�XQ�
ELDLV�SRXU�FKDTXH�XQLW«��/HV�ELDLV�GHYLHQQHQW�VLPSOH��
PHQW�SDUWLHV�LQW«JUDQWHV�GH�OD�V«ULH�GH�SRLGV��OHV�SDUD��
PªWUHV���

3RXU�OH�PRGªOH�51�GH�OD�ILJXUH����OD�SURF«GXUH�GH�
FDOFXO�G
XQH�SU«YLVLRQ�GH�[W��OD�VRUWLH��HQ�XWLOLVDQW�OHV�
REVHUYDWLRQV�UHWDUG«HV��MFP�¢�MW0���FRPPH�HQWU«HV�
SHXW�¬WUH�H[SOLTX«H�GH�OD�PDQLªUH�VXLYDQWH��6RLW�ZFO�
HW�ZF��OHV� SRLGV�GHV� FRQQH[LRQV�HQWUH�O
HQWU«H�
FRQVWDQWH�HW�OHV�GHX[�QHXURQHV�FDFK«HV��HW�Z��� ��OH�
SRLGV�GH�OD�FRQQH[LRQ�GLUHFWH�HQWUH�O
HQWU«H�FRQVWDQWH�
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� M<ORJLVWLTX¢� 
�

�� ;W�L��� \\� MOLQ«DLUH9��

� \�

�� AMMXRJLVWLTX¸
�

&RXFKH� &RXFKH� 6RUWLH�
G
HQWU«H� FDFK«H�

)LJXUH������$UFKLWHFWXUH�G
XQ�U«VHDX�GH�QHXURQHV�W\SH�SRXU�OD�SU«YLVLRQ�GH�V«ULHV�WHPSRUHOOHV�DYHF�XQH�FRXFKH�
FDFK«H�GH�GHX[�QHXURQHV��/D�VRUWLH��OD�SU«YLVLRQ��G«SHQG�GHV�YDOHXUV�UHWDUG«HV�DX�WHPSV��W�
��HW��W�������

HW�OD�VRUWLH��6RLW�OHV�SRLGV�̂YY���`�TXL�UHSU«VHQWHQW�OHV�
SRLGV�SRXU�OHV�DXWUHV�FRQQH[LRQV�HQWUH�OHV�GHX[�
HQWU«HV�UHWDUG«HV���� ���SRXU�[W$�RX��� ���SRXU�[WO���
HW�OHV�GHX[�QHXURQHV�FDFK«V��K� ���RX����HW�VRLW�ZO��HW�

Z���OHV�SRLGV�SRXU�OHV�FRQQH[LRQV�HQWUH�OHV�GHX[�QHX��
URQHV�HW�OD�VRUWLH��/HV�QRWDWLRQV�GHV�GHX[�QHXURQHV�
FDFK«V�SHXYHQW�¬WUH�SHUPXW«HV�VDQV�FKDQJHU�GH�
PRGªOH��2Q�SUHQG�PDLQWHQDQW�OD� VRPPH�OLQ«DLUH�
GHV�HQWU«HV�¢�FKDTXH�QHXURQH�HW�RQ�DSSOLTXH�XQH�
IRQFWLRQ�G
�DFWLYDWLRQ�����SRXU�G«WHUPLQHU�OHV�YDOHXUV��
DSSHO«HV�]^�HW�]Y�SRXU�OHV�GHX[�QHXURQHV��'DQV�QRWUH�
H[HPSOH���

=K� �͘�ᕰͣ͌ͫ���:O$
U�O���:��]
���������

ͱͷ͎ � �����
3RXU�ILQLU��RQ�FDOFXOH�OD� VRPPH�OLQ«DLUH�GHV�

YDOHXUV�GHV�GHX[�QHXURQHV�HW�OH�SRLGV�GH�OD�FRQQH[LRQ�
GLUHFWH�DYHF�O
HQWU«H�FRQVWDQWH��FHFL�LPSOLTXH�TXH�OD�
IRQFWLRQ�G
DFWLYDWLRQ�¢�O
«WDSH�U«VXOWDW�HVW�OD�IRQFWLRQ�
LGHQWLW«���

�� ��ZFR���͕� ZKR=K�� ����
K�

2Q�XWLOLVH�J«Q«UDOHPHQW�OD�QRWDWLRQ�51��M�������MN��
K��SRXU�G«VLJQHU�OH�51�DYHF�OHV�G«ODLV�MY� �����MN�HW�K�
QHXURQHV�GDQV�OD�FRXFKH�FDFK«H��$LQVL��OD�ILJXUH���
UHSU«VHQWH�XQ�PRGªOH�11�������������

/HV�SRLGV�XWLOLV«V�GDQV�XQ�PRGªOH�51�VRQW�HVWL��
P«V��¢�SDUWLU�GHV�GRQQ«HV��HQ�PLQLPLVDQW�OD�VRPPH�
GHV�FDUU«V�GHV�HUUHXUV�GH�SU«YLVLRQ�¢�O
LQW«ULHXU�GH�
O
«FKDQWLOORQ��VRLW�V��� ͕̓#͡� ��[W����VXU�OD�SUHPLªUH�
SDUWLH�GHV�V«ULHV�WHPSRUHOOHV��&HWWH�GHUQLªUH�HVW�DSSH��
O«H�OD�V«ULH�GH�IRUPDWLRQ�GDQV�OH�MDUJRQ�GHV�51��'DQV�
QRWUH�«WXGH�GH�FDV��FH�VRQW�OHV�GRQQ«HV�GHV���SUH��
PLªUHV�DQQ«HV��/D�PLQLPLVDWLRQ�Q
HVW�SDV�IDFLOH�GX�
IDLW�TXH�OD�IRQFWLRQ�REMHFWLI�SU«VHQWH�VRXYHQW�SOX��
VLHXUV�PLQLPD�ORFDX[�HW�TXH�OH�QRPEUH�GH�SRLGV�SHXW�
¬WUH�LPSRUWDQW��3OXVLHXUV�DOJRULWKPHV�QXP«ULTXHV�RQW�
«W«�SURSRV«V�DILQ�GH�V«OHFWLRQQHU�OHV�SRLGV�PDLV�FHV�
DOJRULWKPHV�G
HVVDL�VRQW�VXVFHSWLEOHV�G
H[LJHU�GHV�
FHQWDLQHV�G
LW«UDWLRQV�SRXU�FRQYHUJHU��HW�HQFRUH�SHX��
YHQW�LOV�FRQYHUJHU�YHUV�XQ�PLQLPXP�ORFDO�� /HV�
YDOHXUV�GH�G«SDUW�FKRLVLHV�SRXU�OHV�SRLGV�SHXYHQW�¬WUH�
FUXFLDOHV�HW�LO�HVW�FRQVHLOO«�G
HVVD\HU�SOXVLHXUV�V«ULHV�
GH�YDOHXUV�GH�G«SDUW�DILQ�GH�YRLU�VL�GHV�U«VXOWDWV�
VLJQLILFDWLIV�VRQW�REWHQXV��

/D� GHUQLªUH�SDUWLH�GH� OD� V«ULH�WHPSRUHOOH��OD�
V«TXHQFH�WHVW��HVW�JDUG«H�HQ�U«VHUYH�GH�PDQLªUH�¢�FH�
TXH�GHV�SU«YLVLRQV�Y«ULWDEOHV�KRUV�«FKDQWLOORQ�SXLV��
VHQW�¬WUH�«WDEOLHV�HW�FRPSDU«HV�DYHF�OHV�REVHUYDWLRQV�
U«HOOHV��/
«TXDWLRQ����� SURSRVH�HIIHFWLYHPHQW�XQH�
SU«YLVLRQ�m�XQ�SDV�HQ�DYDQW�}��SXLVTX
HOOH�XWLOLVH�OHV�
YDOHXUV�REVHUY«HV�U«HOOHV�GH�WRXWHV�OHV�YDULDEOHV�UHWDU��
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G«HV�FRPPH�HQWU«HV��6L�GHV�SU«YLVLRQV�PXOWL�SDV�HQ�
DYDQW�VRQW�UHTXLVHV��LO�HVW�DORUV�SRVVLEOH�GH�SURF«GHU�
G
XQH�GHV�GHX[�PDQLªUHV�VXLYDQWHV��3UHPLªUHPHQW��
RQ�SHXW�«ODERUHU�XQH�QRXYHOOH�DUFKLWHFWXUH�DYHF�SOX��
VLHXUV�VRUWLHV������
����
� yyy�}
U�
+�O}
U��}�yyy�
R»�FKDFXQH�GHV�VRUWLHV�DXUDLW�GHV�SRLGV�V«SDU«V�SRXU�
FKDTXH�FRQQH[LRQ�DX[�QHXURQHV��'HX[LªPHPHQW��RQ�
SHXW�U«LQWURGXLUH�OD�SU«YLVLRQ�m�XQ�SDV�HQ�DYDQW�}�
DILQ�GH�UHSODFHU�OD�YDOHXU�UHWDUG«H�GH�XQ�FRPPH�XQH�
GHV�YDULDEOHV�G
HQWU«H���DLQVL��OD�P¬PH�DUFKLWHFWXUH�
SHXW�¬WUH�XWLOLV«H�SRXU�FRQVWUXLUH�OD�SU«YLVLRQ�m�GHX[�
SDV�HQ�DYDQW�}� HW�DLQVL�GH� VXLWH��&HWWH�GHUQLªUH�
DSSURFKH�LW«UDWLYH�D�«W«�DGRSW«H�HQ�UDLVRQ�GH�VD�VLP��
SOLFLW«�QXP«ULTXH�HW�GX�QRPEUH�PRLQV�LPSRUWDQW�GH�
SRLGV�GHYDQW�¬WUH�HVWLP«V��

0DOJU«�FHOD��OH�QRPEUH�GH�SDUDPªWUHV�GDQV�XQ�
PRGªOH�51�HVW�PDQLIHVWHPHQW�SOXV�LPSRUWDQW�TXH�
GDQV�OHV�PRGªOHV�GH�V«ULHV�WHPSRUHOOHV�FODVVLTXHV��HW�
LO�HVW�GRQQ«��SRXU�XQ�PRGªOH�¢�FRXFKH�FDFK«H�XQLTXH��
SDU�ͳ� ��QL�����QX�����R»�QL�UHSU«VHQWH�OH�QRPEUH�GH�
YDULDEOHV�G
HQWU«HV��HQ�H[FOXDQW�OD�FRQVWDQWH��HW�QX�OH�
QRPEUH�GH�QHXURQHV�FDFK«V��RX� XQLW«V���$� WLWUH�
G
H[HPSOH��O
DUFKLWHFWXUH�GH�OD�ILJXUH����R»�QL�HW�QX�
VRQW�«JDX[�¢�GHX[��FRQWLHQW�QHXI�FRQQH[LRQV�HW�D�
GRQF�QHXI�SDUDPªWUHV��SRLGV���/H�QRPEUH�FRQV«TXHQW�
GH�SDUDPªWUHV�VLJQLILH�TX
LO�H[LVWH�XQ�U«HO�GDQJHU�TXH�
O
DOJRULWKPH�G
DMXVWHPHQW�VXUH[SORLWH�OHV�GRQQ«HV�HW�
U«DOLVH�XQ�DMXVWHPHQW�DUWLILFLHOOHPHQW�ERQ�TXL�QH�
FRQGXLW�SDV�¢�GH�PHLOOHXUHV�SU«YLVLRQV��/RUVTXH�O
RQ�
FRPSDUH�OHV�PRGªOHV�51��LO�HVW�LPSRUWDQW�G
XWLOLVHU�
GHV�FULWªUHV�WHOV�TXH�OH�FULWªUH�G
LQIRUPDWLRQ�G
$NDLNH�
�$,&��SRXU�SU«YHQLU�O
DMXVWHPHQW�GH�SDUDPªWUHV�IDX[��
HQ�S«QDOLVDQW�O
DMXVWHPHQW�GH�SDUDPªWUHV�VXSSO«PHQ��
WDLUHV��SOXW¶W�TXH�VLPSOHPHQW�FRPSDUHU�OD�ERQQH�TXD��
OLW«�G
DMXVWHPHQW��5LSOH\��������

/D� PRG«OLVDWLRQ�51�HVW�QRQ�SDUDP«WULTXH�SDU�
G«ILQLWLRQ�HW�LO�D�«W«�VXJJ«U«�TXH�O
HQVHPEOH�GX�SUR��
FHVVXV�JOREDO�SXLVVH�¬WUH�WRWDOHPHQW�DXWRPDWLV«�SDU�
O
RXWLO�LQIRUPDWLTXH�m�GH�ID©RQ�TXH�OHV�SHUVRQQHV�
SXLVVHQW��DYHF�SHX�GH�FRQQDLVVDQFHV�VXU�OHV�SU«YL��
VLRQV�RX�OHV�51��«WDEOLU�UDSLGHPHQW�GHV�SU«YLVLRQV�GH�
TXDOLW«�}��+RSWURII���������&HW�DVSHFW�m�ER°WH�QRLUH�}�
SHXW�¬WUH�YX�FRPPH�XQ�DYDQWDJH�RX�XQ�G«VDYDQWDJH��
,O�HVW�FHUWDLQ�TXH�GHV�ER°WHV�QRLUHV�VRQW�VXVFHSWLEOHV�
GH�GRQQHU�GHV�U«VXOWDWV�DEHUUDQWV�HW�TXH�OHV�PRGªOHV�
51� Q
HQ� VRQW�SDV� ¢� O
DEUL�� &
HVW� SRXUTXRL�
*HUVKHQIHOG�HW�:HLJHQG��������S�����G«FODUHQW�m�TX
LO�
\�D�HX�XQ�«FKHF�J«Q«UDO�GHV�DSSURFKHV�m�ER°WH�QRLUH�}�
VLPSOLVWHV���GDQV�WRXWHV�OHV�«WXGHV�U«XVVLHV��GDQV�OD�

FRPS«WLWLRQ�6DQWD�)H���XQH�DQDO\VH�H[SORUDWRLUH�GHV�
GRQQ«HV�SU«F«GDLW�O
DSSOLFDWLRQ�GH� O
DOJRULWKPH�}��
/HV�U«VXOWDWV�GH�QRWUH�«WXGH�GH�FDV�G«PRQWUHQW�DXVVL�
TX
XQ�ERQ�PRGªOH�51�SRXU�GHV�V«ULHV�WHPSRUHOOHV�
GRLW�¬WUH�V«OHFWLRQQ«�HQ�FRPELQDQW�OHV�FRPS«WHQFHV�
J«Q«UDOHV�HQ�PRG«OLVDWLRQ�DYHF�XQH�FRQQDLVVDQFH�GHV�
DQDO\VHV�GH�V«ULHV�WHPSRUHOOHV�HW�GHV�SUREOªPHV�VS«��
FLILTXHV�UHQFRQWU«V�DYHF�OHV�PRGªOHV�51��1RWUH�«WXGH�
GH�FDV� V
DWWDFKHUD��� ���� DX� FKRL[�GX�QRPEUH�GH�
YDULDEOHV�G
HQWU«HV������DX�FKRL[�GX�QRPEUH�GH�QHX��
URQHV�GDQV�OD�FRXFKH�FDFK«H������ ¢� OD�SURF«GXUH�
QXP«ULTXH�G
HVWLPDWLRQ�GHV�SRLGV�HQ�LQFOXDQW�OH�
FKRL[�GHV�YDOHXUV�GH�G«SDUW������DX�FULWªUH�GH�V«OHF��
WLRQ�GX�PHLOOHXU�PRGªOH��

,,,����/
$-867(0(17�'(6�02'�/(6�51�
$8;�'211�6�'(6�9(17(6�

/H�ORJLFLHO�TXH�QRXV�DYRQV�XWLOLV«�SRXU�DMXVWHU�OHV�
U«VHDX[�QHXURQDX[�DX[�V«ULHV�WHPSRUHOOHV�SHXW�¬WUH�
FRQVXOW«�¢�O
DGUHVVH�,QWHUQHW�VXLYDQWH���KWWS����ZZZ��
VWDW�OVD�XPLFK�HGX��IDUDZD\���YRXV�\�WURXYHUH]�OHV�
G«WDLOV�FRPSOHWV�VXU�O
LQVWDOODWLRQ�HW�O
XWLOLVDWLRQ�GH�FH�
ORJLFLHO��1RXV�DYRQV�XWLOLV«�SOXVLHXUV�IRQFWLRQV�6��
SOXV�GH�9HQDEOHV�HW�5LSOH\���������LQFOXDQW�QQHW�HW�
QQHW�+HVV��HQ�FRQMRQFWLRQ�DYHF�FHUWDLQHV�IRQFWLRQV�
«FULWHV�SDU�OH�VHFRQG�GH�FHV�GHX[�DXWHXUV��/D�IRQFWLRQ�
QQHW���� XWLOLVH�O
DOJRULWKPH�GH�%UR\GHQ�)OHWFKHU��
*ROGIDUE�6KDQQRQ�TXL�HVW�WUªV�SURFKH�GH�OD�P«WKRGH�
GH�1HZWRQ��/HV�SUHPLªUHV�G«ULY«HV�GH�OD�IRQFWLRQ�
REMHFWLI�VRQW�FDOFXO«V�HQ�XWLOLVDQW�O
DOJRULWKPH�GH�
U«WURSURSDJDWLRQ��/HV� YDOHXUV�GH�G«SDUW�VRQW�VRLW�
FKRLVLHV�GH�ID©RQ�DO«DWRLUH�GDQV�XQH�FHUWDLQH�U«JLRQ�
VRLW�VS«FLIL«HV�SDU�O
XWLOLVDWHXU��/D�FRQQDLVVDQFH�GH�6��
SOXV�HVW�UHTXLVH�SRXU�XQH�XWLOLVDWLRQ�IUXFWXHXVH�GX�
ORJLFLHO��1RXV�VRPPHV�FRQVFLHQWV�GHV�G«YHORSSH��
PHQWV�DSSURIRQGLV�GH�OD�UHFKHUFKH�HQ�PDWLªUH�G
DMXV��
WHPHQW�GHV�PRGªOHV�51��WHOV�TXH� OHV�P«WKRGHV�
%D\«VLHQQHV��PDLV�FHOOHV�FL�VH� VLWXHQW�HQFRUH�DX�
QLYHDX�H[S«ULPHQWDO��1RXV�SHQVRQV�GRQF�TX
LO�HVW�
SOXV�DSSURSUL«�G
XWLOLVHU�OH�ORJLFLHO�FRPPHUFLDOHPHQW�
GLVSRQLEOH�HW�G
«YDOXHU�VRQ�FRPSRUWHPHQW�GDQV�OH�FDV�
J«Q«UDO��

1RXV�DYRQV�G«FLG«�GH�IRFDOLVHU�QRWUH�DWWHQWLRQ�VXU�
OHV�PRGªOHV�51�¢�XQH�VHXOH�FRXFKH�FDFK«H��/
XWLOLVD��
WLRQ�GH�GHX[�FRXFKHV�FDFK«HV�RX�SOXV��DYHF�WRXV�OHV�
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SDUDPªWUHV�VXSSO«PHQWDLUHV�TXH� FHOD� LPSOLTXH��
VHPEOH�LQMXVWLIL«H�SRXU�GHV�V«ULHV�VL�EUªYHV��1RXV�
DYRQV�MXJ«�RSSRUWXQ�G
XWLOLVHU�OD�IRQFWLRQ�G
�DFWLYD��
WLRQ�ORJLVWLTXH�DX�QLYHDX�GH�OD�FRXFKH�FDFK«H�SXLVTXH�
F
HVW�OD�SOXV�FRXUDPPHQW�XWLOLV«H��1RXV�QRXV�VRPPHV�
LPP«GLDWHPHQW�KHXUW«V�¢�SOXVLHXUV�SUREOªPHV�SUD��
WLTXHV��/H�FKRL[�SDU�G«IDXW�GH�OD�IRQFWLRQ�G
�DFWLYDWLRQ�
GX�ORJLFLHO��¢�OD�IRLV�DX[�VWDGHV�GX�U«VXOWDW�HW�GH�OD�
FRXFKH�FDFK«H��HVW�OD�IRQFWLRQ�ORJLVWLTXH��/
LPSRVVL��
ELOLW«�GH�VS«FLILHU�OD�IRQFWLRQ�LGHQWLW«�G
�DFWLYDWLRQ�DX�
VWDGH�U«VXOWDW�GRQQDLW�GRQF�GHV�U«VXOWDWV�DEHUUDQWV��
SXLVTXH�GHV�GRQQ«HV�QRQ�WUDQIRUP«HV�VH�VLWXDLHQW�
HQWUH����HW������(Q�RXWUH��OHV�YDOHXUV�GH�G«SDUW�XWLOL��
V«HV�GDQV�O
DOJRULWKPH�VRQW�KRUV�«FKHOOH��O
DOJRULWKPH�
G
DMXVWHPHQW�Q
D�GRQF�SX�FRQYHUJHU�GH�ID©RQ�VDWLVIDL��
VDQWH��$XVVL��LO�QRXV�D�IDOOX�U««WDORQQHU�OHV�GRQQ«HV�
HQ�OHV�GLYLVDQW�SDU������7RXV�OHV�FKLIIUHV�XOW«ULHXUV��\�
FRPSULV�OHV�SU«YLVLRQV��IRQW�U«I«UHQFH�¢�FHV�GRQQ«HV��
,O�DSSDUD°W�TXH�OHV�SRLGV�GH�G«SDUW�GRLYHQW�YDULHU�WRXW�
DX�ORQJ�G
XQ�LQWHUYDOOH�UDLVRQQDEOH��QL�WURS�ODUJH�QL�
WURS�«WURLW��FRPSDU«�¢�FHOXL�GHV�GRQQ«HV��'LYLVHU�SDU�
�����SOXW¶W�TXH�SDU�����D�DXVVL�FRQGXLW�¢�GHV�SUR��
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TXLªPH�PRGªOH�GX�WDEOHDX����TXL�D�OD�YDOHXU�6�OD�SOXV�
SHWLWH��IRXUQLVVH�OH�PHLOOHXU�DMXVWHPHQW�JOREDO��7RXV�
OHV�PRGªOHV�«YRTX«V�FL�GHVVRXV�VRQW�OH�U«VXOWDW�GH�
U«DMXVWHPHQWV�GX�PRGªOH�DX�PRLQV����IRLV�¢�SDUWLU�
GHV�GLII«UHQWV�SRLQWV�GH�G«SDUW�DO«DWRLUHV�HQ�UHWHQDQW�
OHV�PHLOOHXUV�PLQLPD��

/H�OHFWHXU�DYHUWL�UHPDUTXHUD�TXH�OHV�GHX[LªPH�HW�
WURLVLªPH�PLQLPD�GRQQ«V�FL�GHVVXV�RQW�GHV�DMXVWH��
PHQWV�HW�GHV�SU«YLVLRQV�LGHQWLTXHV��RQ�SHXW�GRQF�
HVS«UHU�TX
LOV�FRUUHVSRQGHQW�DX�P¬PH�PRGªOH��,O�
Q
HQ�HVW�ULHQ�HW�OHV�SRLGV�DMXVW«V�GH�FHV�GHX[�PRGªOHV�
G«PRQWUHQW�K«ODV�TX
LOV�QH�VRQW�SDV�VWDEOHV�SRXU�OHV�
GLII«UHQWV�PLQLPD��/H�WDEOHDX���GRQQH�OHV�SRLGV�DMXV��
W«V�SRXU�OHV�GHX[�PRGªOHV�FRUUHVSRQGDQW�DX[�GHX[Lª��
PH�HW�WURLVLªPH�PLQLPD�GX�WDEOHDX�����'H�IRUWV�«FDUWV�
DSSDUDLVVHQW�SDUWLFXOLªUHPHQW�GDQV�OHV�SRLGV�UHODWLIV�
GRQQ«V�SDU�OHV�GHX[�QHXURQHV�FDFK«V�ORVUTX
RQ�OHV�
FRQQHFWH�¢�OD�VRUWLH��&HWWH�LQVWDELOLW«�PRQWUH�TX
LO�HVW�
J«Q«UDOHPHQW�LPSUXGHQW�G
HVVD\HU�G
LQWHUSU«WHU�GHV�
SRLGV�LQGLYLGXHOV��0¬PH�DX�QLYHDX�GX�PLQLPXP�JOR��
EDO��LO�HVW�SRVVLEOH�TXH�OHV�SRLGV�GX�PRGªOH�FRUUHV��
SRQGDQW�SXLVVHQW�¬WUH�FKDQJ«�VDQV�PRGLILHU�QRWDEOH��
PHQW�O
DMXVWHPHQW�RX� OHV� SU«YLVLRQV��FDV� G
XQH�
U«JUHVVLRQ�PXOWLFROLQ«DLUH���

1RXV�DYRQV�HQVXLWH�FRPSDU«�SOXVLHXUV�PRGªOHV�
51�SU«VHQWDQW�GHV�QRPEUHV�GLII«UHQWV�GH�QHXURQHV�
GDQV�OD�FRXFKH�FDFK«H�DLQVL�TXH�GHV�FKRL[�GLII«UHQWV�
GH�YDULDEOHV�G
HQWU«HV��UHWDUG«HV���7RXV�OHV�PRGªOHV�

7DEOHDX������&RPSDUDLVRQ�GHV�SRLGV�GH�GHX[�PLQLPD�ORFDX[�GLII«UHQWV��
�QRWDWLRQ�G«ILQLH�VHFWLRQ����
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RQW�«W«�DMXVW«�HQ�XWLOLVDQW�OHV�GRQQ«HV�GHV�VL[�SUH��
PLªUHV�DQQ«HV��8V�RQW�«W«�DORUV�XWLOLV«V�SRXU�SU«YRLU�
OHV�RQ]H�GHUQLªUHV�REVHUYDWLRQV��4XDQG�SOXVLHXUV�
PRGªOHV�DX�QRPEUH�GH�SDUDPªWUHV�GLII«UHQWV�VRQW�
FRPSDU«V��OD�PR\HQQH�U«VLGXHOOH�DX�FDUU«�WRXW�DX�
ORQJ�GH�OD�S«ULRGH�G
DMXVWHPHQW�QH�IRXUQLUD�SDV�XQH�
FRPSDUDLVRQ�«TXLWDEOH��(OOH�VHUD�ELDLV«H�DX�SURILW�GH�
PRGªOHV�DYHF�GH�QRPEUHX[�SDUDPªWUHV��/HV�FULWªUHV�
GH�V«OHFWLRQ�G
XQ�PRGªOH�WHOV�TXH�OH�$,&�HW�%,&��
G«ILQLV�GDQV�OD�VHFWLRQ����IRXUQLVVHQW�XQH�FRPSDUDL��
VRQ�SOXV�«TXLWDEOH��3RXU�OHV�PRGªOHV�51��OH�QRPEUH�
GH�SDUDPªWUHV�ͳ�HVW�OH�QRPEUH�GH�SRLGV��WDQGLV�TXH�ͩ �
OH�QRPEUH�G
REVHUYDWLRQV�HIIHFWLYHV�G«SHQG�GX�UHWDUG�
PD[LPXP��/HV�U«VXOWDWV��SRXU�XQ�FHUWDLQ�QRPEUH�GH�
PRGªOHV�V«OHFWLRQQ«V��VRQW�IRXUQLV�GDQV�OH�WDEOHDX����
/HV� V\PEROHV�VRQW�G«ILQLV�GDQV�OD� VHFWLRQ����/H�
WDEOHDX���LQFOXW�«JDOHPHQW�OHV�YDOHXUV�FRUUHVSRQ��
GDQWHV�DX[�PRGªOHV�GH�%R[�-HQNLQV��FRPPH�G«FULW�
GDQV�OD�VHFWLRQ����1RWRQV�TXH�OHV�FKLIIUHV�RQW�«W«�
VWDQGDUGLV«V�SRXU�OHV�UHQGUH�FRPSDUDEOHV�DX[�YDOHXUV�
51�DMXVW«HV�DX[�GRQQ«HV�GLYLV«HV�SDU������

8Q�PRGªOH�OLQ«DLUH�DXWRU«JUHVVLI�D�DXVVL�«W«�DMXVW«�
DX[�GRQQ«HV�QRQ�WUDQVIRUP«HV��/HV� U«VXOWDWV�VRQW�
SU«VHQW«V�GDQV�OH�WDEOHDX����)LQDOHPHQW��OD�P«WKRGH�
GH�SU«YLVLRQ�GH�+ROW��:LQWHUV�D�«W«�UHWHQXH�DYHF�O
XWL��
OLVDWLRQ�GX�ORJLFLHO�$872&$67��,O�Q
HVW�SDV�SRVVLEOH�
GH�GRQQHU�OHV�YDOHXUV�$,&�HW�%,&�SRXU�FHWWH�P«WKRGH�
SXLVTX
HOOH�Q
HVW�SDV�IRQG«H�VXU�XQ�PRGªOH�¢�SDUD��
PªWUHV�FRQVWDQWV��/HV�YDOHXUV�GH�6�SRXU�OHV�WHQGDQFHV�
U«GXLWHV�HW�OLQ«DLUHV�VRQW�UHVSHFWLYHPHQW������HW�������
DORUV�TXH�OHV�YDOHXUV�FRUUHVSRQGDQWHV�SRXU�660S�VRQW�
UHVSHFWLYHPHQW�����HW�������1RXV�Q
DYRQV�SDV�FDOFXO«�
OHV�SU«YLVLRQV�,3�SRXU�+ROW��:LQWHUV�FDU�HOOHV�QH�VRQW�
SDV�FRPSDUDEOHV�DYHF�FHOOHV�GHV�PRGªOHV�51�RX�
$5,0$���HQ�HIIHW��OHV�HVWLPDWLRQV�GX�QLYHDX��GH�OD�
WHQGDQFH�HW�GH�OD�VDLVRQQDOLW«�VRQW�DXWRPDWLTXHPHQW�
U«DFWXDOLV«HV�DSUªV�FKDTXH�REVHUYDWLRQ��

(Q�H[DPLQDQW�WRXV�FHV�U«VXOWDWV��OH�OHFWHXU�FRQVWD��
WHUD�TXH�QRXV�DYRQV�XWLOLV«�XQH�ODUJH�JDPPH�GH�FKRL[�
SRXU�OHV�YDULDEOHV�G
HQWU«HV�UHWDUG«HV�DILQ�G
«YDOXHU�
OHV�V«OHFWLRQV�TXL�VRQW�VXVFHSWLEOHV�G
¬WUH�IDLWHV�SDU�
GHV�DQDO\VWHV�GHV�V«ULHV�WHPSRUHOOHV�QRQ�H[S«ULPHQ��
W«V�RX�FRQILUP«V��,O�HVW�«JDOHPHQW�XWLOH�GH�JDUGHU�¢�
O
HVSULW�TXH�OHV�TXHOTXHV�GHUQLªUHV�REVHUYDWLRQV�GDQV�
OHV�V«ULHV�VRQW�EHDXFRXS�SOXV�EDVVHV�TXH�FH�TXH�O
RQ�
«WDLW�VXVFHSWLEOH�G
DWWHQGUH�G
XQH�VLPSOH�H[WUDSROD��
WLRQ�GHV�V«ULHV��$LQVL��OH�PRGªOH�51�O���������TXL�
UHSU«VHQWH�OH�W\SH�P¬PH�GH�PRGªOH�VXVFHSWLEOH�G
¬WUH�
HVVD\«�SDU�TXHOTX
XQ�VDQV�JUDQGH�H[S«ULHQFH�GDQV�OHV�

V«ULHV�WHPSRUHOOHV��SU«VHQWH�XQ�DMXVWHPHQW�WUªV�IDLEOH�
�OH�%,&�HVW�FDWDVWURSKLTXH���,O�GRQQH��FHSHQGDQW��OHV�
PHLOOHXUHV�SU«YLVLRQV�,3���SUREDEOHPHQW�SDUFH�TX
LO�
U«DJLW�UDSLGHPHQW�DX[�FKDQJHPHQWV�¢� OD� ILQ�GHV�
V«ULHV��/
DQDO\VWH�O«JªUHPHQW�SOXV�FRQILUP«��U«DOLVDQW�
TX
LO� V
DJLW�GH�GRQQ«HV�DQQXHOOHV��HVW�VXVFHSWLEOH�
G
XWLOLVHU�WRXV�OHV�UHWDUGV�MXVTX
DX����YRLUH�MXVTX
DX�
����/H�PRGªOH�51�����������FRQWLHQW�GH�QRPEUHX[�
SDUDPªWUHV�HW�SU«VHQWH�XQH�YDOHXU�6�SHWLWH�TXL�SRXU��
UDLW�FRQGXLUH�WRXWH�SHUVRQQH�LQH[S«ULPHQW«H�¢�FURLUH�
TX
LO�V
DJLW�G
XQ�ERQ�PRGªOH��VS«FLDOHPHQW�¢�OD�YXH�
GX�FULWªUH�$,&��&HSHQGDQW��OD�YDOHXU�GX�%,&�IRXUQLW�
XQ�SRLQW�GH�YXH�GLII«UHQW�HW�OD�SHUIRUPDQFH�SU«GLFWLYH�
HVW�IDLEOH��/
H[S«ULHQFH�DFTXLVH�JU¤FH�¢�O
XWLOLVDWLRQ�
G
DXWUHV�P«WKRGHV�GH�SU«YLVLRQ�VXJJªUH�TX
LO�HVW�UDL��
VRQQDEOH�G
LQFOXUH�OH�G«FDODJH����VDQV�OHV�G«FDODJHV�
LQWHUP«GLDLUHV�HW�OHV�PRGªOHV�¢�G«FDODJH������HW����
�������RQW�XQH�PHLOOHXUH�SHUIRUPDQFH�SU«GLFWLYH��VXU��
WRXW�VL�SHX�GH�QHXURQHV�FDFK«V�VRQW�XWLOLV«V��1RWRQV�
TXH�OHV�HQWU«HV�DX[�G«FDODJHV�������HW����VRQW�GXV�¢�
O
XWLOLVDWLRQ�G
XQH�GLII«UHQFH�VDLVRQQLªUH�HW�QRQ�VDL��
VRQQLªUH�GDQV� OD� PRG«OLVDWLRQ�GH� %R[�-HQNLQV��
'
DXWUHV�FRPELQDLVRQV�GH�YDULDEOHV�G
HQWU«H�RQW�«W«�
HVVD\«HV�PDLV�OHV�U«VXOWDWV��QRQ�SU«VHQW«V�LFL��«WDLHQW�
SOXV�G«FHYDQWV��

1RXV�DYRQV�DXVVL�HQYLVDJ«�OD�SRVVLELOLW«�G
HVVD\HU�
GHV�PRGªOHV�51�FRUUHVSRQGDQW�OH�SOXV�SRVVLEOH�DX[�
YHUVLRQV�QRQ�OLQ«DLUHV�GHV�PRGªOHV�GH�%R[�-HQNLQV�
GH�OD�VHFWLRQ����7RXWHIRLV��QRXV�Q
DYRQV�SDV�SRXUVXL��
YL��(Q�HIIHW��ELHQ�TXH�OHV�PRGªOHV�$5�HW�$5,�SXLVVHQW�
¬WUH�HQYLVDJ«V�FRPPH�GHV�PRGªOHV�51�DYHF�GHV�
IRQFWLRQV�G
�DFWLYDWLRQ�OLQ«DLUHV��QRXV�QH�VDYRQV�SDV�
IDLUH�IDFH�¢�GHV�VWUXFWXUHV�GH�W\SH�0$�GDQV�OH�FDGUH�
G
XQH�IRUPXODWLRQ�51���RU���GHV���PRGªOHV�GH�%R[��
-HQNLQV��PRGªOHV�$�&�'�(��FRQWLHQQHQW�GHV�WHUPHV�
0$��(Q�RXWUH��OD�PRG«OLVDWLRQ�51�DXUDLW�XQ�DYDQWDJH�
LQMXVWH�HW�FULWLTXDEOH�VL�HOOH�SRXYDLW�WLUHU�SDUWLH�GHV�
U«VXOWDWV�GH�O
DQDO\VH�DQW«ULHXUH�GH�%R[�-HQNLQV��/H�
PRGªOH�51�«TXLYDOHQW�DX�PRGªOH�ͅ �GH�OD�VHFWLRQ���
LPSOLTXHUDLW�GHV�YDULDEOHV�G
HQWU«HV�DX[�UHWDUGV�������
���������������HW�����,O�HVW�SHX�SUREDEOH�TX
XQ�WHO�
FKRL[�VRLW�IDLW�VSRQWDQ«PHQW�SDU�OH�PRG«OLVDWHXU���

6L�OH�PRGªOH�HVW�FKRLVL�VXU�OD�EDVH�GH�OD�PLQLPLVD��
WLRQ�GX�FULWªUH�$,&�RX�GH�O
«FDUW�W\SH��RX� �U�HVW�FRP��
SDUDEOH�DX�5��DMXVW«���DORUV�OH�PRGªOH�51�����������
VHUD�UHWHQX�HW�OHV�SU«YLVLRQV�VHURQW�P«GLRFUHV��%LHQ�
V½U��GHV�VWDWLVWLFLHQV�H[S«ULPHQW«V�GHYLQHUDLHQW�LQWXL��
WLYHPHQW�TXH�O
XWLOLVDWLRQ�GH�WURS�G
HQWU«HV�QH�SHXW�
SDV�FRQGXLUH�¢�GH�ERQV�U«VXOWDWV�HW�Q
DXUDLW�YUDLVHP��
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FRQYHQDEOHPHQW�UHFRQYHUWLHV��

5HWDUGV� 1RPEUH�GH� 1RPEUH�GH� $MXVWHPHQW� SU«YLVLRQV�
QHXURQHV� SDUDPªWUHV� 6� �"� $,&� %,&� 6603� 66-S�
FDFK«V�

51�XWLOLVDQW�GRQQ«HV�QRQ�WUDQVIRUP«HV�
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51�XWLOLVDQW�UDFLQHV�FXELTXHV�
���� �� ��� ����� ����� ������ ������ ������ ����
�������� �� �� ����� ����� ������ ������ ����� ����
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51�XWLOLVDQW�ORJDULWKPHV�
���� �� ��� ����� ����� ������ ���� ������ �����
�������� �� �� ����� ����� ������ ������ ����� ����
�������� �� ��� ����� ����� ������ ������ ����� ����

%R[�-HQNLQV�VXU�ORJDULWKPHV�
0RGªOH�$� �� ����� ����� ������ ������ ����� ����
0RGªOH�ͅ � �� ����� ����� ������ ������ ����� ����
0RGªOH�&� �� ����� ����� ������ ������ ����� ����
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%R[�-HQNLQV�VXU�UDFLQHV�FXE��
0RGªOH�$� �� ����� ����� ������ ������ ����� ����

%R[�-HQNLQV�VXU�GRQQ«HV�QRQ�WUDQVIRUP«HV�
0RGªOH�$� �� ����� ����� ������ ������ ����� ����
0RGªOH�ͅ � �� ����� ����� ������ ������ ����� �����

5«JUHVVLRQ�OLQ«DLUH�DYHF�UHWDUG�������HW����

5«JUHVVLRQ�OLQ«DLUH� �� ����� ����� ������ ������ ����� �����

EODEOHPHQW�MDPDLV�UHFRXUV�¢�XQ�WHO�PRGªOH��3DU�RSSR��
VLWLRQ��OH�PHLOOHXU�PRGªOH�51�UHWHQX�SDU�OH�FULWªUH�
%,&�HVW�OH�PRGªOH�51�������������,O�HVW�UHODWLYHPHQW�
FRK«UHQW��FRQWLHQW�EHDXFRXS�PRLQV�GH�SDUDPªWUHV�HW�

LO�«WDEOLW�GHV�SU«YLVLRQV�UDLVRQQDEOHV��(Q�U«VXP«��
GDQV�FH�FRQWH[WH��O
XWLOLVDWLRQ�GX�FULWªUH�GH�O
$,&�HVW�
LQVXIILVDQWH�SRXU�S«QDOLVHU�OHV�SDUDPªWUHV�VXSSO«��
PHQWDLUH��
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7DEOHDX������3RLGV�GDQV�OH�PRGªOH�51�����������SRXU�OHV�FRQQH[LRQV�GHV����YDOHXUV�
UHWDUG«HV�DX[���QHXURQHV�FDFK«V��

5HWDUG�
�� �� �� �� �� �� �� �� �� ��� ��� ��� ���

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

/HV�PRGªOHV�GH�%R[�-HQNLQV�GRQQHQW�J«Q«UDOH��
PHQW�GH�PHLOOHXUV�%,&�TXH�OHV�PRGªOHV�51�HW�GH�QHW��
WHPHQW�PHLOOHXUHV�SU«YLVLRQV�,3��/H�PRGªOH�͈�VXU�OHV�
GRQQ«HV�QRQ�WUDQVIRUP«HV�GRQQH�XQ�%,&�P«GLRFUH�
PDLV�GH�UHODWLYHPHQW�ERQQHV�SU«YLVLRQV�03�� /H�
PRGªOH�GH�U«JUHVVLRQ�OLQ«DLUH�GRQQH�XQ�PHLOOHXU�%,&�
TXH�WRXV�OHV�DXWUHV�PRGªOHV��3RXUWDQW�OHV�PHLOOHXUHV�
SU«YLVLRQV�03�VRQW�«WDEOLHV�SDU�+ROW�:LQWHUV���

,O�HVW�QDWXUHO�GH�VH�GHPDQGHU�VL�OHV�PHLOOHXUHV�
PRGªOHV�51� WURXY«V�SU«F«GHPPHQW��FHX[� TXL�
LQFOXHQW�OHV�UHWDUGV�������HW�SHXW�¬WUH����PDLV�
H[FOXHQW�OHV�UHWDUGV�LQWHUP«GLDLUHV��DXUDLHQW�SX�¬WUH�
G«FRXYHUWV�VDQV�OD�FRQQDLVVDQFH�GHV�VS«FLDOLVWHV�GHV�
V«ULHV�WHPSRUHOOHV��LVVXH�SDU�H[HPSOH�GH�O
H[S«ULHQFH�
WLU«H�GH�OD�PRG«OLVDWLRQ�GH�%R[�-HQNLQV��$ILQ�GH�
U«SRQGUH�¢�FHWWH�TXHVWLRQ��LO�HVW�XWLOH�GH�VH�UHSRUWHU�DX�
WDEOHDX���TXL�SU«VHQWH�OHV�SRLGV�GHV�FRQQH[LRQV�HQWUH�
OHV����YDOHXUV�UHWDUG«HV�HW�OHV���QHXURQHV�GX�PRGªOH�
51������������ ,O�Q
\�D� DXFXQH�LQGLFDWLRQ�TXH�FHV�
SRLGV�VRQW�mSHWLWV}�SRXU�OHV�UHWDUGV�������$XVVL��
GDQV�FH�FDV��XQ�H[DPHQ�GHV�SRLGV�QH�V
DYªUH�SDV�
XWLOH��$X[�YXHV�GH�O
LQVWDELOLW«�GDQV�O
HVWLPDWLRQ�GHV�
SRLGV�PHQWLRQQ«V�SU«F«GHPPHQW��FH� U«VXOWDW�HVW�
J«Q«UDOLVDEOH��

3RXUTXRL�OH�IDLW�G
DYRLU�WURS�GH�QHXURQHV�FDFK«HV�
HQWUD°QH�W�LO�XQH�SHUIRUPDQFH�IDLEOH�"�&RQVLG«URQV�OH�
PRGªOH�51�����������DYHF���RX���QHXURQHV�FDFK«HV��
/D�SU«YLVLRQ�YDULH�VXU�OHV���UHWDUGV��LO�Q
HVW�SDV�SRV��
VLEOH�GH�OD�WUDFHU�GLUHFWHPHQW�PDLV�RQ�SHXW�OD�FRQVL��
G«UHU�VXLYDQW�GHV�GLUHFWLRQV�SDUWLFXOLªUHV��'DQV�OD�
ILJXUH����OD�U«SRQVH�XQ�SDV�SU«YXH�HVW�WUDF«H�VHORQ�OD�
GLUHFWLRQ�GH�OD�SUHPLªUH�FRPSRVDQWH�SULQFLSDOH�GHV�
YDOHXUV�DX[�UHWDUGV�������HW����FDU�OD�YDOHXU�GX�UHWDUG�
��FKDQJH��,O�FRQYLHQW�GH�UHPDUTXHU�TXH�OH�PRGªOH�
51���������������V
«FDUWH�GH�OD�OLQ«DULW«�SRXU�SDUYHQLU�
¢�XQ�PHLOOHXU�DMXVWHPHQW�VXU�OHV�GRQQ«HV�FHQWUDOHV��

PDLV�FHFL�D�SRXU�HIIHW�G
DXJPHQWHU�OHV�SU«YLVLRQV�WUªV�
UDSLGHPHQW��G
XQH�ID©RQ�LQVWDEOH��SRXU�OHV�YDOHXUV�OHV�
SOXV�«OHY«HV��3RXU�¬WUH�FODLU��REWHQLU�XQ�PHLOOHXU�DMXV��
WHPHQW�SHXW�HQWUD°QHU�GHV�SU«YLVLRQV�SOXV�IDLEOHV��

8QH� TXHVWLRQ�LQW«UHVVDQWH��¢� ODTXHOOH� QRXV�
Q
HVVD\RQV�SDV�GH�U«SRQGUH��HVW�GH�VDYRLU�VL�SUHQGUH�
OHV�ORJDULWKPHV�RX�OHV�UDFLQHV�FXELTXHV�GHYUDLW�FRPS��
WHU�FRPPH�XQ�SDUDPªWUH�VXSSO«PHQWDLUH��5HFDOFXOHU�
$,&��%,&�HW�͵ �VXU�FHWWH�EDVH�UHQG�OH�PRGªOH�VXU�OHV�
GRQQ«HV�QRQ�WUDQIRUP«HV�PRLQV�SHUWLQHQW��

/H�OHFWHXU�VWDWLVWLFLHQ�D�SX�QRWHU�TXH�QRXV�Q
DYRQV�
ULHQ�GLW�VXU�OD�VWUXFWXUH�G
HUUHXU�VRXV�MDFHQWH�GHV�
PRGªOHV�51�DMXVW«V�GDQV�FHWWH�VHFWLRQ��8Q�FRPSR��
VDQW�VWDQGDUG�GH�OD�SURF«GXUH�GH�PRG«OLVDWLRQ�GH�
%R[�-HQNLQV�HVW�XQH�DQDO\VH�U«VLGXHOOH�GRQW�OH�EXW�HVW�
GH�PHWWUH�¢�MRXU�G
«YHQWXHOOHV�G«YLDWLRQV�SDU�UDSSRUW�
DX[�K\SRWKªVHV�VHORQ�OHVTXHOOHV�OHV�HUUHXUV�VRQW�QRQ�
FRUU«O«HV�HW� QRUPDOHPHQW�GLVWULEX«HV�DYHF� XQH�
YDULDQFH�FRQVWDQWH��/HV�SUDWLFLHQV�GHV�PRGªOHV�51�
FRQVLGªUHQW�UDUHPHQW�GH�WHOV�SUREOªPHV�PDLV�OHV�U«VL��
GXV�GHYUDLHQW�U«HOOHPHQW�IDLUH�O
REMHW�G
XQ�FRQWU¶OH�
SRXU�V
DVVXUHU�TXH�OH�FULWªUH�G
HUUHXU�TXDGUDWLTXH�HVW�
UDLVRQQDEOH��1RWUH�DQDO\VH�VXJJ«UDLW�TXH�OHV�U«VLGXV�
SRXU�OHV�PHLOOHXUV�PRGªOHV�51�SU«VHQWHQW�GHV�TXHXHV�
ORXUGHV�SDU�UDSSRUW�¢�OD�GLVWULEXWLRQ�QRUPDOH��PDLV�
SDV�VXIILVDPPHQW�SRXU�QRXV�IDLUH�FRQVLG«UHU�XQ�FULWª��
UH�G
HUUHXU�DOWHUQDWLI��3RXU�TXHOTXHV�PRGªOHV�51�IDL��
EOHPHQW�DMXVW«V��LO�H[LVWH�XQH�VWUXFWXUH�GH�FRUU«ODWLRQ�
GDQV�OHV�U«VLGXV�FRPPH�O
RQ�SRXYDLW�V
\�DWWHQGUH��

8Q�OHFWHXU�QRXV�D�VXJJ«U«�TXH�OHV�U«VXOWDWV�SHX��
YHQW�¬WUH�OD�FRQV«TXHQFH�GH�QRWUH�LQFDSDFLW«�¢�«OLPL��
QHU�OD�WHQGDQFH�DYDQW�O
DMXVWHPHQW�GHV�PRGªOHV�51��
/D�UDLVRQ�SRXU�ODTXHOOH�FHOD�VHUDLW�Q«FHVVDLUH�QH�QRXV�
DSSDUD°W�SDV�FODLUHPHQW�SXLVTX
XQ�PRGªOH�$5,�D��SDU�
H[HPSOH��XQ�«TXLYDOHQW�51��6DYRLU�FRPPHQW�«YDFXHU�
FHWWH�WHQGDQFH�Q
DSSDUD°W�SDV�QRQ�SOXV�FODLUHPHQW��HQ�
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)LJXUH������5«SRQVH�SU«YXH�SRXU�OHV�PRGªOHV�51�����������������OLJQH�FRQWLQXH��HW�51����������������
�OLJQH�HQ�SRLQWLOO«V��VHORQ�OD�GLUHFWLRQ�GH�OD�SUHPLªUH�FRPSRVDQWH�SULQFLSDOH�GHV�YDOHXUV�UHWDUG«HV�������HW����

FRQWUH�OD�YDOHXU�DX�UHWDUG����

DSSOLTXDQW�XQH�WHQGDQFH�OLQ«DLUH�JOREDOH�RX�ORFDOH�"��
HQ�XWLOLVDQW�GHV�PR\HQQHV�PRELOHV�FRXUWHV�"�HQ�GLII«��
UHQFLDQW�"���/HV�P«WKRGHV�GH�%R[�-HQNLQV�HW�+ROW��
:LQWHUV�VRQW�GHVWLQ«HV�¢�YHQLU�¢�ERXW�GHV�WHQGDQFHV��
DLQVL�TXH�GH�OD�VDLVRQQDOLW«���OD�PRG«OLVDWLRQ�51�QH�
VHUD�SDV�FRPS«WLWLYH��¢�PRLQV�TXH�OH�WUDLWHPHQW�GH�OD�
WHQGDQFH�IDVVH�SDUWLH�LQW«JUDQWH�GH�OD�SURF«GXUH��,O�
SHXW�¬WUH�SURILWDEOH�G
DSSOLTXHU�OD�PRG«OLVDWLRQ�51�¢�
GHV�GRQQ«HV�GLII«UHQFL«HV�FRQYHQDEOHV�FRPPH�GDQV�
O
DSSURFKH�GH�%R[�-HQNLQV���FHFL�GHYUDLW�IDLUH�O
REMHW�
G
XQ�DXWUH�DUWLFOH��

)LQDOHPHQW��VXU�WRXV�OHV�PRGªOHV�FRQVLG«U«V�GDQV�
FHWWH�VHFWLRQ��O
HVWLPDWLRQ�¢�O
LQW«ULHXU�GH�O
«FKDQ��
WLOORQ�GH�͆ �«FDUW�W\SH�G
HUUHXU��F
HVW�¢�GLUH��U��HVW�QHW��
WHPHQW�LQI«ULHXU�¢� FHOXL� SU«GLW��F
HVW�¢�GLUH�
�66OS�O��P��/HV�PHLOOHXUHV�YDOHXUV�GH�͵�VH�VLWXHQW�
DX[�DOHQWRXUV�GH�������DORUV�TXH�OD�PHLOOHXUH�HVWLPD��
WLRQ�GH�͆�«FDUW��W\SH�SU«GLW�HVW������SRXU�OH�PRGªOH�
51����������������PDLV�VH�VLWXH�GDYDQWDJH�DXWRXU�GH�
������&HFL�HVW�XQ�SK«QRPªQH�U«SDQGX�GDQV�OH�GRPDL��
QH�GH�OD�SU«YLVLRQ�GHV�V«ULHV�WHPSRUHOOHV�R»�O
DMXVWH��

PHQW�¢�O
LQW«ULHXU�GH�O
«FKDQWLOORQ�HVW�J«Q«UDOHPHQW�
PHLOOHXU�TXH�OD�SU«YLVLRQ�KRUV�«FKDQWLOORQ��/
H[FªV�
G
RSWLPLVPH�FDXV«�SDU�OH�FKRL[�GX�PHLOOHXU�PRGªOH�
SDUPL�OHV�QRPEUHX[�DMXVW«V�HW�OH�IDLW�GH�FRQVLG«UHU�OH�
PRGªOH�V«OHFWLRQQ«�FRPPH�OH�YUDL��D�«W«�ODUJHPHQW�
H[SRV«�GDQV�OHV�WUDYDX[�VXU�OHV�PRGªOHV�HQ�PLOLHX�
LQFHUWDLQ��&KDWILHOG������D���

',6&866,21�

8QH�DXWUH�«WXGH�GH�FDV�XWLOLVDQW�GHV�GRQQ«HV�GH�
FRPSDJQLHV�D«ULHQQHV�GH�%R[�HW�DO����������6«ULHV�*��
D� «W«�U«DOLV«H�SDU�)DUDZD\�HW�&KDWILHOG���������
*URVVR�PRGR��OHV�U«VXOWDWV�FRQFHUQDQW�OHV�GLIILFXOW«V�
G
DMXVWHPHQW�GHV�PRGªOHV�51�RQW�«W«�TXDOLWDWLYHPHQW�
VLPLODLUHV��

1RXV�QH�SU«WHQGRQV�SDV�TXH�O
DQDO\VH�G
XQH�RX�
GHX[�V«ULHV�VXIILVH�¢�FRPSDUHU�OHV�FDSDFLW«V�SU«GLF��
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��� &KULV�&KDWILHOG��-XOLDQ�)DUDZD\�

WLYHV�GHV�PRGªOHV�51� HW�GHV�PRGªOHV�GH�%R[��
-HQNLQV��/HV�GRQQ«HV�GHV�YHQWHV�VRQW�SDU�H[HPSOH�
UHODWLYHPHQW�GLII«UHQWHV�GHV�V«ULHV�WHPSRUHOOHV�XWLOL��
V«HV�GDQV�OD�FRPS«WLWLRQ�6DQWD�)H�TXL�«WDLHQW�EHDX��
FRXS�SOXV�ORQJXHV��SOXVLHXUV�PLOOLHUV�G
REVHUYDWLRQV��
HW�GDQV�SOXVLHXUV�FDV�PDQLIHVWHPHQW�QRQ�OLQ«DLUHV��,FL�
OHV�PRGªOHV�51�VHPEOHQW�J«Q«UDOHPHQW�SOXV�DSSUR��
SUL«V��FHSHQGDQW�SRXU�XQH�V«ULH�WHPSRUHOOH�ILQDQFLªUH�
�GRQQ«HV�GH�WDX[�GH�FKDQJH���LO�H[LVWH�XQH�mGLII«UHQ��
FH�FUXFLDOH�HQWUH�OD�IRUPDWLRQ�HW�OD�SHUIRUPDQFH�GHV�
V«ULHV�GH� WHVW}� �*HUVKHQIHOG�HW�:HLJHQG��������
S������� /HV� SU«YLVLRQV�KRUV�«FKDQWLOORQ��WLU«V�GX�
PRGªOH�51�DMXVW«��Q
«WDLHQW�SDV�PHLOOHXUHV�TXH�FHOOHV�
REWHQXHV�VXLYDQW�XQH�G«PDUFKH�DO«DWRLUH��7RXW�FH�TXH�
O
RQ�HVW�HQ�PHVXUH�GH�GLUH�FRQFHUQDQW�OD�SHUIRUPDQFH�
SU«GLFWLYH��VXU�OD�EDVH�GH�QRWUH�H[S«ULHQFH��HVW�TXH�OHV�
PRGªOHV�51�QH�VRQW�SDV�FODLUHPHQW�PHLOOHXUV�TXH�OHV�
VROXWLRQV�DOWHUQDWLYHV��(Q�RXWUH��SRXU�GHV�V«ULHV�DXVVL�
FRXUWHV�TXH�FHOOHV�GHV�GRQQ«HV�GH�&KDWILHOG�3URWKHUR��
LOV�SHXYHQW�¬WUH�U«HOOHPHQW�LQI«ULHXUV��,O�HVW�ELHQ�V½U�
G«FHYDQW�G
DYRLU�¢�IDLUH�«WDW�GH�U«VXOWDWV�SOXW¶W�Q«JD��
WLIV�PDLV��LO�HVW�HVVHQWLHO�SRXU�OH�SURJUªV�VFLHQWLILTXH�
G
DFFHSWHU�GH�SXEOLHU�GHV�U«VXOWDWV�DXVVL�ELHQ�SRVLWLIV�
TXH�Q«JDWLIV��&KDWILHOG������E���

8QH�FULWLTXH�SRVVLEOH�¢�DGUHVVHU�DX[�PRGªOHV�51�
HVW�TXH��P¬PH�V
LOV�IRXUQLVVHQW�GHV�SU«YLVLRQV�VDWLV��
IDLVDQWHV��LOV�QH�GRQQHQW�TX
XQ�IDLEOH�DSHU©X�GH�OD�
VWUXFWXUH�P¬PH�GHV�GRQQ«HV��LO�SHXW�GRQF�¬WUH�GLIILFL��
OH�G
LQWHUSU«WHU�XQ�PRGªOH�51��/RUVTX
LO�\�D�VHXOH��
PHQW�GHX[�HQWU«HV��LO�HVW�SRVVLEOH�GH�GHVVLQHU�OD�VXU��
IDFH�GH�SU«YLVLRQ�FRPPH�GDQV�OD�ILJXUH���GH�)DUDZD\�
HW�&KDWILHOG���������PDLV�ORUVTX
LO�\�D�SOXV�GH�GHX[�
HQWU«HV�LO�HVW�DORUV�SOXV�GLIILFLOH�m�G
DQDO\VHU�O
LQW«��
ULHXU}�G
XQ�PRGªOH�51��'
DXWUHV�WHFKQLTXHV�SRXU�
H[SORUHU�OHV�GRQQ«HV��WHOV�TXH�O
XWLOLVDWLRQ�GH�PRGªOHV�
DGGLWLIV�J«Q«UDOLV«V��VRQW�WUDLW«V�SDU�)DUDZD\�HW�
&KDWILHOG���������

1RXV�VRPPHV�FRQVFLHQWV�TXH�OHV�PRGªOHV�51�
SHXYHQW�¬WUH�«ODERU«V�GH�ID©RQV�YDUL«HV��HQ�SHUPHW��
WDQW�SDU�H[HPSOH�GHV�FRQQH[LRQV�HQ�VDXW�GH�FRXFKH��
O
DGGLWLRQ�GH�FRXFKHV�FDFK«HV��O
DIIDLEOLVVHPHQW�GHV�
SRLGV��HW�GHV�U«WUR�FRQQH[LRQV�WHOOHV�TXH�GDQV�OHV�51�
U«FXUUHQWV��PDLV�OH�SUL[�G
XQH�SOXV�JUDQGH�VRXSOHVVH�
HVW�G
DXJPHQWHU�OD�SUREDELOLW«�GH�VH�G«YR\HU��$YHF�
GHV�V«ULHV�DXVVL�FRXUWHV��QRXV�SHQVRQV�TX
LO�\�D�G«M¢�
VXIILVDPHQW�GH�FKRL[�¢�HIIHFWXHU��

3RXU�FRQFOXUH��QRXV�SHQVRQV�TXH�QRWUH�«WXGH�GH�
FDV�QRXV�SHUPHW�G
«WDEOLU�OHV�UHPDUTXHV�J«Q«UDOHV�
VXLYDQWHV���

���,,�H[LVWH�GH�PXOWLSOHV�UDLVRQV�GH�VH�WURPSHU�
DYHF�OHV�PRGªOHV�QHXURQDX[��FRPPH�SRXU�G
DXWUHV�
WHFKQLTXHV�VWDWLVWLTXHV�VRSKLVWLTX«HV�G
DLOOHXUV��HW�LO�
SHXW�¬WUH�WRXW�SDUWLFXOLªUHPHQW�GDQJHUHX[�G
DGRSWHU�
XQH�DSSURFKH�m�ER°WH�QRLUH�}��*UDQG�VRLQ�GRLW�¬WUH�
SRUW«�DX�FKRL[�����G
XQH�V«ULH�DSSURSUL«H�GH�YDULDEOHV�
G
HQWU«HV������G
XQH�DUFKLWHFWXUH�DSSURSUL«H������GH�
IRQFWLRQV�G
DFWLYDWLRQ�DSSURSUL«HV������G
XQH�SURF«��
GXUH�QXP«ULTXH�DSSURSUL«H�SRXU�O
DMXVWHPHQW�G
XQ�
PRGªOH�51��(Q�SDUWLFXOLHU��LO�HVW�Q«FHVVDLUH�GH�FKRL��
VLU�GHV�SRLGV�GH�G«SDUW�MXGLFLHX[�SRXU�O
DOJRULWKPH�GH�
IRUPDWLRQ�HW�LO�SHXW�¬WUH�Q«FHVVDLUH�GH�U««WDORQQHU�OHV�
GRQQ«HV�HQ�SUHPLHU�OLHX��

��� $MRXWHU�GHV� XQLW«V�FDFK«HV�DXJPHQWH�OH�
QRPEUH�GH�SDUDPªWUHV�GDQV�XQ�PRGªOH�51��&HFL�SHXW�
FRQGXLUH�¢� XQH�DP«OLRUDWLRQ�GH�O
DMXVWHPHQW�PDLV�
«JDOHPHQW�¢�XQH�G«W«ULRUDWLRQ�GHV�SU«YLVLRQV�KRUV�
«FKDQWLOORQ��

���(Q�FRPSDUDQW�GHV�PRGªOHV�DYHF�GHV�QRPEUHV�
GH�SDUDPªWUHV�GLII«UHQWV��O
XWLOLVDWLRQ�GX�FULWªUH�$,&�
Q
HVW�SDV�VXIILVDQW�SRXU�S«QDOLVHU�O
DGGLWLRQ�GH�SDUD��
PªWUHV�VXSSP«PHQWDLUHV��$XVVL��OH�FULWªUH�%,&� HVW�
Q«FHVVDLUH�SRXU�V
DVVXUHU�TXH� O
DP«OLRUDWLRQ�GH�
O
DMXVWHPHQW�¢�O
LQW«ULHXU�GH�O
«FKDQWLOORQ�QH�VH�IDLW�
SDV�DX[�G«SHQGV�GH�SU«YLVLRQV�KRUV�«FKDQWLOORQ�PRLQV�
H[DFWHV��

%,%/,2*5$3+,(�

%R[�*�(�3��HW�-HQNLQV�*�0����������6RPH�&RPPHQWV�RQ�D�
3DSHU�E\�&KDWILHOG�DQG�3URWKHUR�DQG�RQ�D�5HYLHZ�E\�
.HQGDOO��-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\�������
���������

%R[�*�(�3���-HQNLQV�*�0��HW�5HLQVHL�*�&����������7LPH�
6HULHV�$QDO\VLV��)RUHFDVWLQJ�DQG�&RQWURO��(QJOHZRRG�
&OLIIV��1-���3UHQWLFH�+DOO���H�«GLWLRQ��

&KDWILHOG�&�� �������� 1HXUDO�1HWZRUNV��� )RUHFDVWLQJ�
%UHDNWKURXJK�RU�3DVVLQJ�)DG�"��,QWHUQDWLRQDO�-RXUQDO�
RI�)RUHFDVWLQJ����������

&KDWILHOG�&�������D���0RGHO�8QFHUWDLQW\��'DWD�0LQLQJ�DQG�
6WDWLVWLFDO�,QIHUHQFH��ZLWK�GLVFXVVLRQ���-RXUQDO�RI�WKH�
5R\DO�6WDWLVWLFDO�6RFLHW\����������������

&KDWILHOG�&�� �����E���(GLWRULDO��3RVLWLYH�RU�1HJDWLYH"�
,QWHUQDWLRQDO�-RXUQDO�RI�)RUHFDVWLQJ�������¢�SDUD°WUH��

&KDWILHOG�&�� �������� 7LPH�6HULHV�$QDO\VLV��/RQGUHV��
&KDSPDQ�	�+DOO���H�«GLWLRQ��

&KDWILHOG�&�� HW� 3URWKHUR�'�/�� �����D��� %R[�-HQNLQV�
6HDVRQDO�)RUHFDVWLQJ���3UREOHPV�LQ�D�&DVH�6WXG\��ZLWK�
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GLVFXVVLRQ���-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�6RFLHW\��
�������������

&KDWILHOG�&��HW�3URWKHUR�'�/��������E���$�5HSO\�WR�D�3DSHU�
E\�%R[�DQG�-HQNLQV��-RXUQDO�RI�WKH�5R\DO�6WDWLVWLFDO�
6RFLHW\���������������

&KDWILHOG�&��HW�<DU�0����������+ROW�:LQWHUV�)RUHFDVWLQJ���
6RPH�3UDFWLFDO�,VVXHV��7KH�6WDWLVWLFLDQ���������������

&KHQJ�ͅ ��HW�7LWWHULQJWRQ�0����������1HXUDO�1HWZRUNV���D�
5HYLHZ�IURP�D� 6WDWLVWLFDO�3HUVSHFWLYH��ZLWK�GLVFXV��
VLRQ���6WDWLVWLFDO�6FLHQFH�����������

)DUDZD\�-��HW�&KDWILHOG�&����������7LPH�6HULHV�)RUHFDVWLQJ�
ZLWK�1HXUDO�1HWZRUNV���$�&DVH�6WXG\��8QLYHUVLW\�RI�
%DWK�6WDWLVWLFV�*URXS�5HVHDUFK�5HSRUW�Qr���������

*HUVKHQIHOG�1�$��HW�:HLJHQG�$�6����������7KH�)XWXUH�RI�
7LPH�6HULHV���/HDUQLQJ�DQG�8QGHUVWDQGLQJ��LQ�7LPH�
6HULHV�3UHGLFWLRQ��$�6��:HLJHQG�DQG�1�$��*HUVKHQIHOG�
(GV���5HDGLQJ��0$���$GGLVRQ�:HVOH\��������

*RUU�:�/�� ��������(GLWRULDO��� 5HVHDUFK�3URVSHFWLYH�RQ�
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