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5DSSRUW�GH�V\QWKqVHVXU�OHV�DFWLYLWpV������GX�SURJUDPPH�GH�UHFKHUFKH&KHI�GH�SURJUDPPH��3��%UHPHU
�����2EMHFWLIV
/H�SURJUDPPH�GH�UHFKHUFKH�PHW�O
DFFHQW�VXU�OHV�SRLQWV�VXLYDQWV�
� &RPSOpWHU O
DFTXLV�SRXU�OH�WUDQVIHUW�GHV�FRQQDLVVDQFHV��� /HV�QRXYHDX[�PDWpULDX[��� /HV�pOpPHQWV�GH�FRQFHSWLRQ�DYDQFpH�RX�QRXYHOOH��� /HV�SRWHQWLDOLWpV�GH�OD�FRQYHFWLRQ�QDWXUHOOH�
/HV�WUDYDX[�H[pFXWpV�HQ����� FRQFHUQHQW�HVVHQWLHOOHPHQW�OH�SUHPLHU�SRLQW�HQ�YXH�GX�SURJUDPPH�G
DFWLRQ�3$&(5�GH�O
2IILFH�IpGpUDO�GHV�TXHVWLRQV�FRQMRQFWXUHOOHV�FRQVDFUp�DX[�pQHUJLHV�UHQRXYHODEOHV�HW�TXL�GpEXWHUD�HQ������
/H�YROHW�QRXYHDX[�PDWpULDX[�IDLW�SDUWLH�GX�PDQGDW�FRQILp�j�O
(76�GH�5DSSHUVZLO�HW�VH�SRXUVXLW�QRUPDOHPHQW�
4XDQW� DX[ GHX[�GHUQLHUV�SRLQWV�� LOV� VHURQW� SULV� HQ� FKDUJH�GDQV�XQH�QRXYHOOH� WkFKH�GH� O
$JHQFH� ,QWHUQDWLRQDOH�GH�O
(QHUJLH��$,(��FRQVDFUpH�DX[��$GYDQFHG�$FWLYH�6RODU�(QHUJ\�6\VWHPV���GRQW�OHV�DFWLYLWpV�FRPPHQFHURQW�HQ������
������/HV�WUDYDX[�HIIHFWXpV�HQ�����
/D�PpWpRURORJLH�VRODLUH
'DQV�OH�FDGUH�GHV�UHFKHUFKHV�GH�O
$,(��O
XQH�GHV�WkFKHV�HVW�FRRUGRQQpH�SDU�OD�6XLVVH�HW�D�SRXU�EXW�GH�GpWHUPLQHU�OHV� WHFKQLTXHV� DGpTXDWHV� SRXU� LQWHUSRODWLRQ� VSDWLDOH� GX� UD\RQQHPHQW� j� SDUWLU� GHV� UpVHDX[� QDWLRQDX[� RX�UpJLRQDX[�GH�PHVXUH��/HV�WUDYDX[�SUpSDUDWRLUHV�VRQW�WHUPLQpV��,O�V
DJLVVDLW�G
DERUG�GH�UpXQLU�WRXWHV�OHV�GRQQpHV�GHV�SD\V�SDUWLFLSDQWV��6XLVVH��6XqGH��$OOHPDJQH�IpGpUDOH����UpVHDX[�DPpULFDLQV��HQ�XQ�ILFKLHU�LQIRUPDWLTXH�FRPPXQ�HW�QRUPDOLVp�� SXLV� GH� VpOHFWLRQQHU� OHV� PRGqOHV� G
LQWHUSRODWLRQ� SRXU� pYDOXDWLRQ�� 3DUPL� OHV� �� PRGqOHV� UHWHQXV�� OD�PpWKRGH�GHV�JpRORJXHV��.ULHJHDJH��SURSRVpH�SDU�OD�6XLVVH�D�pWp�UHWHQXH��3RXU�O
pYDOXDWLRQ�TXL�YD�FRPPHQFHU��OD�FROODERUDWLRQ� LQWHUQDWLRQDOH� GHYLHQW� GpWHUPLQDQWH� HQ� FH� TXH� FKDTXH� SDUWLFLSDQW� DQDO\VHUD� SRXU� OHV� DXWUHV� XQH� RXSOXVLHXUV�PpWKRGHV�DYHF�OH�ILFKLHU�FRPPXQ�>�@�
8Q� DXWUH� SURMHW� HVW� GpYROX� j� O
pWDEOLVVHPHQW� GH�GRQQpHV� PpWpRURORJLTXHV� GH� UpIpUHQFH� j� O
DWWHQWLRQ� GHV�XWLOLVDWHXUV��QRWDPPHQW�GH�ORJLFLHOV�G
DQDO\VH�HW�GH�GLPHQVLRQQHPHQW��8QH�HQTXrWH�LQLWLpH�SDU�OD�6XLVVH�HW�HIIHFWXpH�DXSUqV�G
XWLOLVDWHXUV�SRWHQWLHOV�GDQV�OHV�SD\V�SDUWLFLSDQWV�D�FRQILUPp�FH�EHVRLQ�HW�SHUPLV�GH�SUpFLVHU�OHV�JUDQGHXUV�SK\VLTXHV�UHFKHUFKpHV��2XWUH�OH�UD\RQQHPHQW�VRODLUH��OD�WHPSpUDWXUH�GH�O
DLU��O
RQ�V
LQWpUHVVHUDSDUWLFXOLqUHPHQW�DX[�WHPSpUDWXUHV�GX�VRO�j�GLIIpUHQWHV�SURIRQGHXUV�HW�GX�UD\RQQHPHQW�LQIUDURXJH�GX�FLHO��JUDQGHXUV�GpWHUPLQDQWHV�GDQV� OD� FDORULPpWULH� G
XQ� EkWLPHQW�� 'DQV� FH� FRQWH[WH�� LO� IDXW� VLJQDOHU� O
DERXWLVVHPHQW� G
XQ� SURMHW� 1())� VXU�O
DSSOLFDWLRQ�GHV�PpWKRGHV�VWRFKDVWLTXHV�SRXU�OD�JpQpUDWLRQ�V\QWKpWLTXH�GH�YDOHXUV�KRUDLUHV�GX�UD\RQQHPHQW�HW�GH�WHPSpUDWXUH�GH�O
DLU�>����@�



6L�OHV�PHVXUHV�GX�UD\RQQHPHQW��pFODLUHPHQW�pQHUJpWLTXH��pPDQDQW�GHV�VHUYLFHV�PpWpRURORJLTXHV�VXIILVHQW�SRXU�OHV�DSSOLFDWLRQV� WKHUPLTXHV� GH� O
pQHUJLH� VRODLUH�� LO� Q
HQ� HVW� SDV� GH� PrPH� ORUVTXH� O
LQWHQVLWp� GH� OD� WUDQVIRUPDWLRQ�pQHUJpWLTXH� GpSHQG� GH� OD� ORQJXHXU� G
RQGH�� WRXW� SDUWLFXOLqUHPHQW� GDQV� OHV�FRQYHUVLRQV� SKRWRYROWDwTXH� HW�SKRWRFKLPLTXH�� 'DQV� XQH� SUppWXGH�� OHV� EHVRLQV� GHV� FKHUFKHXUV� GDQV� FHV� GRPDLQHV� RQW� pWp� DQDO\VpV� HW� OD�IDLVDELOLWp�G
XQ� SURMHW� GH�PHVXUH� GX� VSHFWUH� VRODLUH� D� pWp� pWXGLpH�� 'HV� EHVRLQV� pWDQW� pJDOHPHQW� UHVVHQWLV� DX�QLYHDX�LQWHUQDWLRQDO��XQH�VXLWH�pYHQWXHOOH�HVW�HQYLVDJpH�GDQV�OH�FDGUH�GH�O
$,(�>�@�
/D� SURFpGXUH� GH� FDOFXO� SRXU� OD� GpWHUPLQDWLRQ� GH� O
LQIOXHQFH� GH� O
KRUL]RQ� VXU� OH� UD\RQQHPHQW� HVW� GLVSRQLEOH� VRXV�IRUPH�LQIRUPDWLTXH�HW�VHUD�LQWpJUpH�GDQV�OD�QRXYHOOH�YHUVLRQ�0(7(21250�SRXU�3&�>�@�
&RPSRVDQWV
/H� IDLW�PDUTXDQW�D�pWp� OD�PLVH�HQ�VHUYLFH�GX�QRXYHDX�VWDQG�G
HVVDL�GHV�FDSWHXUV�DX�/DERUDWRLUH�G
HVVDLV�GHV�FRPSRVDQWV�� pWDEOL� j� O
(76� GH� 5DSSHUVZLO�� &HV� LQVWDOODWLRQV� VRQW� SUREDEOHPHQW� OHV� SOXV� PRGHUQHV� DX� PRQGH��(QWLqUHPHQW�DXWRPDWLVpHV�� LO�HVW�PDLQWHQDQW�SRVVLEOH�GH�GpWHUPLQHU� OHV�FDUDFWpULVWLTXHV�G
XQ�FDSWHXU�HQ�TXHOTXHV�MRXUV� GH�PHVXUHV�� DORUV� TX
DYHF� O
DQFLHQQH� LQVWDOODWLRQ� j� O
,QVWLWXW� 3DXO� 6FKHUUHU�� LO� IDOODLW� SOXVLHXUV� VHPDLQHV�� /HV�WUDYDX[�FRQFHUQDQW�OD�ORQJpYLWp�GHV�DEVRUEHXUV�HW�GHV�LVRODWLRQV�WUDQVSDUHQWHV��OHV�SURSULpWpV�GHV�FDORSRUWHXUV��VH�SRXUVXLYHQW�GDQV�OH�FDGUH�GH�O
$,(�>�@�
8QH�pWXGH�D�SHUPLV�GH�IDLUH�OH�SRLQW�DX�VXMHW�GX�VWRFNDJH�SDU�FKDOHXU�ODWHQWH��,O�HQ�UHVVRUW�TX
XQH�DSSURFKH�SOXV�JOREDOH�HVW�QpFHVVDLUH�GDQV�FH�GRPDLQH�HW�TXH�GHV�ODFXQHV�H[LVWHQW�HQFRUH��1pDQPRLQV��GHV�SURGXLWV�ILDEOHV�VRQW�GLVSRQLEOHV�HW�VRQW�QRWDPPHQW�DSSOLTXpV�DYHF�VXFFqV�DX�VWRFNDJH� MRXUQDOLHU�GDQV� OH�FDV�SDUWLFXOLHU�GX�FKDXIIDJH�SDU� OH� VRO�� /H� SKpQRPqQH� HQFRUH� PDO� PDvWULVp� GH� OD� VXUIXVLRQ� �GX� UHWDUG� GH� FULVWDOOLVDWLRQ�� F
HVW�j�GLUH� XQH�FRQVHUYDWLRQ�GH�O
pQHUJLH�ODWHQWH�j�WHPSpUDWXUH�DPELDQWH���SHUPHWWUDLW�GH�UpGXLUH�OHV�SHUWHV�GDQV�OH�FDV�GX�VWRFNDJH�ODWHQW�VDLVRQQLHU�HW�OH�KDQGLFDS�G
XQ�IDLEOH�QRPEUH�GH�F\FOHV�G
XWLOLVDWLRQ�>�@�
/H� SURMHW� FRQFHUQDQW� OHV� FDUDFWpULVWLTXHV� GH� FDSWHXUV� QRQ� FRXYHUWV� VRXIIUH� WRXMRXUV� G
XQ� FKDQJHPHQW� GH�SHUVRQQHO��TXL�GHYUDLW�rWUH�SURFKDLQHPHQW�UpVROX�>��
3RXU�OHV�DSSOLFDWLRQV�GH�O
pQHUJLH�VRODLUH�IRQFWLRQQDQW�j�XQH�WHPSpUDWXUH�GH�����&�HW�SOXV��FHQWUDOHV�WKHUPLTXHV��SURFpGpV� FKLPLTXHV��� OH� SUREOqPH�GX� VWRFNDJH� FRXUW� WHUPH�GRLW� rWUH� UpVROX�G
DERUG�GH� IDoRQ�H[SpULPHQWDOH��8QH�SUHPLqUH�DSSURFKH�WHVWpH�j� O
,QVWLWXW�3DXO�6FKHUUHU�HVW�EDVpH�VXU�OH�VWRFNDJH�VHQVLEOH�GDQV�GHV�PDWpULDX[�VROLGHV��SRUFHODLQH��PDJQpVLWH��JUDYLHU�GH�ODYH���OH�FDORSRUWHXU�pWDQW�GH�O
DLU�FKDXG��/HV�SUHPLHUV�HVVDLV�VXU�FHV�PDWpULDX[�PRQWUHQW�XQH�ERQQH�VWDELOLWp�WKHUPLTXH��MXVTX
j�����&��HW�PpFDQLTXH��&HV�UHFKHUFKHV�FRPSOqWHQW�G
DXWUHV�WUDYDX[�j� O
pFKHOOH� LQWHUQDWLRQDOH�� PDWpULDX[� GH� VWRFNDJH� ODWHQW� �$OOHPDJQH� IpGpUDOH��� VHOV� GH� IXVLRQ� KDXWH� WHPSpUDWXUH��86$��>�@�
$SSOLFDWLRQ
/
pWXGH�FRPSDUDWLYH�GHV�GHX[�LQVWDOODWLRQV�VRODLUHV�GH�SURGXFWLRQ�G
HDX�FKDXGH�HW�GH�FKDXIIDJH�GHV�PDLVRQV�PXOWL�IDPLOLDOHV�GH�'�EHQGRUI�D� IRXUQL�GHV� UpVXOWDWV� LQWpUHVVDQWV��$�VXUIDFH�GH�FDSWDJH�HW�FRQVRPPDWLRQ� LGHQWLTXHV�� OH�UHQGHPHQW�GpSHQG�HVVHQWLHOOHPHQW��MXVTX
j�������GH�OD�JHVWLRQ�GX�VWRFN���$�FH�SRLQW�GH�YXH��QL�O
XQH�QL�O
DXWUH�GHV�LQVWDOODWLRQV�Q
HVW�RSWLPDOH�HW�WRXWHV�OHV�GHX[�SHXYHQW�rWUH�DPpOLRUpHV�HW�RX�VLPSOLILpHV��&HWWH�pWXGH�D�SHUPLV�OD�PLVH�DX�SRLQW�GH�SURJUDPPHV�GH�FDOFXO�HW�G
pWXGH�SDUDPpWULTXHV�SHUIRUPDQWV�>�@�
/HV� SUHPLqUHV�PHVXUHV�HIIHFWXpH�GH� MDQYLHU� j� MXLQ������VXU���PDLVRQV� IDPLOLDOHV�DX�*UDQG�6DFRQQH[��SURMHW� TXL�IDLVDLW�VXLWH�DX�SUpFpGHQW��FRQILUPHQW�OHV�UpVXOWDWV�FL�GHVVXV�HW�PRQWUHQW��HQ�RXWUH��TXH�OH�UHQGHPHQW�GHV�FKDXGLqUHV�j�PD]RXW�SHXW�rWUH�LQIOXHQFp�SDU�OH�PRGH�GH�JHVWLRQ�GX�V\VWqPH�VRODLUH��/HV�PHVXUHV�FRQWLQXHQW�MXVTX
j�O
pWp������>��@�



/
LQVWDOODWLRQ�GH�����P� GH�FDSWHXUV�pYDFXpV�GX�SURMHW�62/$5,1���SURGXLVDQW�GH�OD�FKDOHXU�j�KDXWH�WHPSpUDWXUH��a�����&��SRXU�XQH�IDEULTXH�GH�SURGXLWV�DOLPHQWDLUHV��D�pWp�RIILFLHOOHPHQW�LQDXJXUpH�OH����QRYHPEUH������HQ�SUpVHQFH�GHV� DXWRULWpV� FDQWRQDOHV� EHUQRLVHV�� /D� FDPSDJQH� GH�PHVXUH� D� GpEXWp� HW� VH� SRXUVXLYUD� WRXWH� O
DQQpH� ������ &H�SURMHW�D�SHUPLV� OD�PLVH�DX�SRLQW�GH�SURFpGXUHV�G
RSWLPLVDWLRQ�WHFKQLFR�pFRQRPLTXHV�G
LQVWDOODWLRQV�VRODLUHV�GH�FH�W\SH��$LQVL�� OH� UHQGHPHQW�GX�FLUFXLW�VRODLUH�GHYUDLW� DWWHLQGUH�������VRLW�XQH�DXJPHQWDWLRQ�GH�����SDU� UDSSRUW�DX[�LQVWDOODWLRQV�VLPLODLUHV�H[LVWDQWHV�>������@�
/H�SURMHW� GX�&HQWUH� ,QGXVWULHO� HW�$UWLVDQDO�0DUFLQKqV��*HQqYH� ��
����P� GH�FDSWHXUV����
����P� GH�VWRFNDJH�VRXWHUUDLQ��VRODLUH�SDVVLI��SRPSH�j�FKDOHXU��D�VXEL�GHV�UHWDUGV�WUqV�LPSRUWDQWV�GDQV�OD�FRQVWUXFWLRQ�GH�O
LPPHXEOH��/HV�V\VWqPHV�GH�PHVXUHV�VRQW�HQ�SODFH�HW�OHV�SUHPLqUHV�PHVXUHV��VXU�XQ�EkWLPHQW�HQ�IRQFWLRQQHPHQW�SDUWLHO��VXU�OH�FKDPS�GH�FDSWHXU�HW�OD�FKDUJH�GX�VWRFNDJH�VRXWHUUDLQ�RQW�pWp�HIIHFWXpHV�HW�DQDO\VpHV��/HV�PHVXUHV�FRPSOqWHV�QH�SRXUURQW�FRPPHQFHU�TX
j�SDUWLU�GH�O
pWp������>��@�/HV�LQVWDOODWLRQV�GH�FKDXIIDJH�j�SRPSH�j�FKDOHXU�WLUDQW�OHXU�FKDOHXU�GX�VRO�VRQW�VRXYHQW�FRPSOpWpHV�SDU�XQ�FLUFXLW�j�FDSWHXUV�VRODLUHV�UpFKDXIIDQW�OH�VRO�SHQGDQW�O
pWp��8QH�VROXWLRQ�RULJLQDOH�D�pWp�SURSRVpH�SRXU�XQH�LQVWDOODWLRQ�GH�FH�W\SH�HQ�FRQVWUXLVDQW�OH�FDSWHXU�j�PrPH�OH�VRO�VRXV�XQH�FRXFKH�G
DVSKDOWH��&H�FDSWHXU�DVSKDOWH�HVW�FRPSRVp�G
XQ�VHUSHQWLQ� GH� FXLYUH� SRVp� VXU� GX� WRXW�YHQDQW� FRPSDFWp� HW� XQH� FRXFKH� HQ� HQUREp�� OH� WRXW� FRXYHUW� G
XQH� FRXFKH�G
DVSKDOWH�GH����PP��6D�FRQVWUXFWLRQ�HVW� WHUPLQpH�� OD�PLVH�HQ�VHUYLFH�HW� OH�VXLYL�GHV�PHVXUHV�RQW�GpEXWp��6L� OHV�SHUIRUPDQFHV�VRQW�ERQQHV��FH�SURFpGp�SHXW�rWUH�JpQpUDOLVp�>��@�
8QH� SUHPLqUH� VXLVVH�� HQWLqUHPHQW� GXH� j� O
LQLWLDWLYH� SULYpH�� HVW�OD�PDLVRQ� IDPLOLDOH� pQHUJpWLTXHPHQW� DXWRQRPH�-(11,�����P� GH�FDSWHXUV�FKDUJHQW���FXYHV�GH�VWRFNDJH�G¶XQH�FRQWHQDQFH�WRWDOH�GH����P� HW����P� GH�SDQQHDX[�SKRWRYROWDwTXHV� GpOLYUHQW� OHXU� FRXUDQW� j� GHV� EDWWHULHV� G¶XQH� FDSDFLWp� GH� ��� N:K�� /
LQVWDOODWLRQ�� FRPSOqWHPHQW�LQVWUXPHQWpH��D�pWp�PLVH�HQ�VHUYLFH�HQ� MXLQ������HW� OH�VXLYL�GHV�PHVXUHV�VH�IHUD�VXU���VDLVRQV�DX�PRLQV��$� OD� ILQ�GpFHPEUH�������OHV�QLYHDX[�GH�WHPSpUDWXUH�GHV�VWRFNV�GpSDVVqUHQW�OHV�YDOHXUV�OHV�SOXV�RSWLPLVWHV�HW�OHV�EDWWHULHV�pOHFWULTXHV�pWDLHQW�SOHLQHV��(VW�FH�OH�GpEXW�GH�O
qUH�VRODLUH�������"�>��@�
/HV� PHVXUHV� IDLWHV� SHQGDQW� XQH� VDLVRQ� VXU��� LQVWDOODWLRQV� VRODLUHV� FKDXIIDQW� O
HDX� GH� SLVFLQHV� RXYHUWHV�PRQWUHQW�TXH�GHV�UHQGHPHQWV�YRLVLQV�GH��� ��SHXYHQW�rWUH�DWWHLQWV�DYHF�GHV�FDSWHXUV�QRQ�FRXYHUWV��1pDQPRLQV��OD�FRPSDUDLVRQ�HQWUH�OHV�YDOHXUV�PHVXUpHV�HW�FDOFXOpHV�Q
HVW�SDV�VDWLVIDLVDQWH��,O�V
DYqUH�TXH�OH�FRHIILFLHQW�GH�SHUWHV�GHV�FDSWHXUV�GpSHQG�GH�QRPEUHX[�IDFWHXUV��QRWDPPHQW�GX�YHQW��GH�O¶KXPLGLWp�HW�GH�OD�WHFKQLTXH�GH�PRQWDJH��8QH�DQDO\VH�SOXV�DSSURIRQGLH�GHV�PHVXUHV�UHVWH�j�IDLUH��>��@�
/D� SKDVH� H[SpULPHQWDOH�GX�SURMHW�63(26��VWRFNDJH�VDLVRQQLHU� GDQV� OD�QDSSH�SKUpDWLTXH�j�XQH� WHPSpUDWXUH�GH��������&��HVW�WHUPLQpH��(OOH�YD�rWUH�VXLYLH�G¶XQH�SKDVH�G
H[SORLWDWLRQ�SLORWH�SHQGDQW���DQV��/H�VWRFN�DFFXPXOHUD��j�SDUWLU� G
XQ� FKDXIIDJH� XUEDLQ� DOLPHQWp� HQ� JD]� GH� ERXHV� G
pSXUDWLRQ� �67(3� /DXVDQQH��� OD� FKDOHXU� HVWLYDOH�H[FpGHQWDLUH� HW� OD� IRXUQLUD�HQ�KLYHU� SRXU� OH� FKDXIIDJH�GH� OD� VDOOH�RPQLVSRUWV�GH� O
(33/�HW� GH� O
81,/��8Q�pOpPHQW�QRXYHDX�� VRLW� XQ� pFKDQJHXU� GH� FKDOHXU� j� OLW� IOXLGLVp� �GpWDUWUDJH�PpFDQLTXH�� VHUD�PLV� HQ� VHUYLFH�� 3HQGDQW� FHWWH�SKDVH��OH�VXLYL�VFLHQWLILTXH�FRQFHUQDQW�O
LPSDFW�ELRJpRFKLPLTXH�VXU�OD�QDSSH�SKUpDWLTXH�VHUD�PDLQWHQX�>������@�
/RJLVWLTXH
/H� SURMHW� VLJQDWXUH� pQHUJpWLTXH� VRODLUH� �.XU]WHVWPHWKRGH�� YLVH� j� GpYHORSSHU� XQH� PpWKRGH� SHUPHWWDQW� GH�GpWHUPLQHU�OD�SHUIRUPDQFH�ORQJ�WHUPH�G¶XQH�LQVWDOODWLRQ�VRODLUH�VXU�OD�EDVH�G¶XQH�FRXUWH�SpULRGH�GH�PHVXUH��3DUPL�OHV� GLYHUVHV�PpWKRGHV� � SURSRVpHV�� FHOOH� GpYHORSSpH� j� O
8QLYHUVLWp� GH�0�QLFK� SHUPHW� OD�PHVXUH� LQ� VLWX� DYHF� XQ�PLQLPXP�GH� SRLQWV� GH�PHVXUH��&HWWH�PpWKRGH�HVW� DQDO\VpH�GDQV�XQ�JURXSH�GH� WUDYDLO� LQWHUQDWLRQDO�DG�KRF�HW� OH�SURMHW�DGDSWHUD�OD�PpWKRGH�DX[�WHFKQLTXHV�XWLOLVpHV�HQ�6XLVVH�>��@�
/H� SURJUDPPH� GH� VLPXODWLRQ� G
LQVWDOODWLRQV� VRODLUHV� FRPSDFWHV� �SURGXFWLRQ� G
HDX� FKDXGH� HW� DSSRUW� DX�FKDXIIDJH��LVVX�GH�FH�SURMHW�D�SX�rWUH�FRPSDUp�DYHF�XQ�SURJUDPPH�GH�UpIpUHQFH�LQWHUQDWLRQDO��/D�GLIIpUHQFH�HQWUH�OHV�UpVXOWDWV�GHV�GHX[�PRGqOHV�HVW�LQIpULHXUH�j�����>������@�
/HV� WUDYDX[� GDQV� OH� FDGUH� $,(�� FRQVDFUpV� DX� VWRFNDJH� VRODLUH� VDLVRQQLHU� VRQW� WHUPLQpV�� /HV� RXWLOV� �SRXU� 3&��G
DQDO\VH�pFRQRPLTXH�HW�GH�GLPHQVLRQQHPHQW�VRQW�GLVSRQLEOHV��/HV�pWXGHV�WHFKQLFR�pFRQRPLTXHV�PRQWUHQW�TXH�



OH� FR�W� GX� N:K� VRODLUH� GpSHQG� PRLQV� GH� OD� WHFKQLTXH� GH� VWRFNDJH� TXH� GH� OD� WDLOOH� GHV� LQVWDOODWLRQV�� ,OV�V
pWDEOLVVHQW�� SDU� H[HPSOH�� GDQV� XQH� IRXUFKHWWH� GH� ����� j� ����� )U��N:K� SRXU� ���� ORJHPHQWV� j� =�ULFK� SRXU� XQH�FRXYHUWXUH�VRODLUH�GH�������&
HVW�OD�PHLOOHXUH�UHQWDELOLWp�pFRQRPLTXH�HQ�pQHUJpWLTXH�VRODLUH�DWWHLJQDEOH�j�FH�MRXU��,O�HVW�HVVHQWLHO�TXH�GHV�SURMHWV�SLORWHV�VRLHQW�UpDOLVpV�GDQV�XQ�SURFKH�DYHQLU�>��@��'DQV�FH�FRQWH[WH��LO�IDXW�VLJQDOHU�OD�SDUXWLRQ�GH�O
RXYUDJH� �:HJOHLWXQJ�]XU�VDLVRQDOHQ�:lUPHVSHLFKHUXQJ��� WUDGXFWLRQ�GH� O
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