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7HVWV�GH�UpVLVWDQFH�DX[H[SORVLRQV�HIIHFWXpV�j.DQGHUVWHJ�OH����PDL�����
,QWURGXFWLRQ/H EXW GH QRWUH DVVRFLDWLRQ HVW GH GpYHORSSHU� UpDOLVHU HW PHWWUH HQ SURGXFWLRQ GH QRXYHDX[ RXWLOVSHUPHWWDQW G
DVVLVWHU SOXV HIILFDFHPHQW O
HIIRUW GH GpPLQDJH KXPDQLWDLUH GDQV OH PRQGH HQWLHU� &HSHQGDQW�PDOJUp OHV FRPSpWHQFHV GH QRWUH pTXLSH HW OD FROODERUDWLRQ pWURLWH DYHF OHV KRPPHV GH WHUUDLQ DX WUDYHUVGH�OD�)pGpUDWLRQ�6XLVVH�GH�'pPLQDJH��)6'���DXFXQ�SURMHW�QH�SHXW�DERXWLU�VDQV�SDVVHU�SDU�GHV�WHVWV�SRXVVpVHQ�FRQGLWLRQV�UpHOOHV�1RWUH WUDYDLO DFWXHO HVW GH FRQVWUXLUH HW UpDOLVHU XQH GpEURXVVDLOOHXVH WpOpFRPPDQGpH OpJqUH� GHVWLQpH jFRXSHU OD YpJpWDWLRQ GDQV OHV FKDPSV GH PLQHV DYDQW TXH OH WUDYDLO GH GpPLQDJH j SURSUHPHQW SDUOHUSXLVVH rWUH HQWUHSULV� /
HQJLQ GRLW rWUH HQ PHVXUH GH FRXSHU GHV DUEUHV GH GL[ FHQWLPqWUHV GH GLDPqWUH�PDLV DXVVL GH VXUYLYUH DX[ H[SORVLRQV HQJHQGUpHV SDU OHV PLQHV HW DXWUHV HQJLQV H[SORVLIV TX
LO DFWLYHUDSHQGDQW VRQ WUDYDLO� &HFL� pWDQW GRQQp TX
LO WUDYDLOOHUD DYDQW WRXWH RSpUDWLRQ GH QHWWR\DJH SUpOLPLQDLUH GHOD�]RQH�HQ�TXHVWLRQ�/
H[SpULPHQWDWLRQ GH OD FDSDFLWp GH GpIULFKDJH HVW IDFLOHPHQW UpDOLVDEOH� 1pDQPRLQV� OHV WHVWV GHUpVLVWDQFH DX[ H[SORVLRQV QH VRQW SDV HQYLVDJHDEOHV SDU QRV SURSUHV PR\HQV HW QpFHVVLWHQW XQHFROODERUDWLRQ DYHF XQ RUJDQLVPH FRPSpWHQW� &
HVW GRQF O
$UPpH VXLVVH� DX WUDYHUV GX *URXSHPHQW GHO
DUPHPHQW��TXL�QRXV�D RIIHUW VD�FROODERUDWLRQ�SRXU�PHQHU�j�ELHQ�FHV�HVVDLV�LQGLVSHQVDEOHV�&ROODERUDWLRQ�DYHF�O
$UPpH�VXLVVH�DX�WUDYHUV�GX�*URXSHPHQW�GHO
DUPHPHQW1RWUH DVVRFLDWLRQ FROODERUH GpMj GHSXLV SOXVLHXUV DQQpHV SDU GHV pFKDQJHV G
LQIRUPDWLRQV HW ODSDUWLFLSDWLRQ�j�GLYHUVHV�PDQLIHVWDWLRQV�G
LQWpUrWV�FRPPXQV�DYHF�OH�*URXSHPHQW�GH�O
DUPHPHQW�&
HVW GDQV OH FDGUH GH FHWWH FROODERUDWLRQ TXH QRXV EpQpILFLRQV� j WLWUH JUDFLHX[� G
XQ VRXWLHQ WHFKQLTXHDEVROXPHQW�QpFHVVDLUH�j�O
DYDQFHPHQW�GH�QRWUH�SURMHW��PrPH�VL�FHOXL�FL�HVW�HW�UHVWHUD�j�EXW�KXPDQLWDLUH�%XW�GHV�WHVWV/H EXW GH QRV WHVWV HVW GH UHFRQVWLWXHU DX PLHX[ OHV FRQGLWLRQV OHV SOXV GpIDYRUDEOHV DX[TXHOOHV QRWUH RXWLOHW YpKLFXOH VHURQW VRXPLV GDQV OHXU WUDYDLO TXRWLGLHQ� 1RXV DYRQV SULV FRPPH UpIpUHQFH OHV GHX[ PLQHVDQWLSHUVRQQHO �HIIHW GH VRXIIOH HW IUDJPHQWDWLRQ� OHV SOXV SXLVVDQWHV UHQFRQWUpHV IUpTXHPPHQW HQ H[�<RXJRVODYLH�HW�OHV�DYRQV�SODFpHV�DX[�HQGURLWV�FULWLTXHV�1RXV GHYLRQV VDYRLU VL QRWUH RXWLO GH GpIULFKDJH HW OHV SDUWLHV OHV SOXV H[SRVpHV GX YpKLFXOH �FKkVVLV HWURXHV� pWDLHQW FDSDEOHV GH VXUYLYUH j XQ WHO WUDLWHPHQW� (Q UpDOLWp� ORUV GH SDUHLOV WHVWV� OD FDVVH HVWTXDVLPHQW LQpYLWDEOH� FH SULQFLSH HVW DFFHSWp SDU OHV GpPLQHXUV� &HSHQGDQW� HQ DXFXQ FDV O
RXWLO RX OHYpKLFXOH QH GRLYHQW rWUH LPPRELOLVpV SOXV GH TXHOTXHV KHXUHV HW GRLYHQW GRQF rWUH IDFLOHPHQW UpSDUDEOHVDYHF�OHV�PR\HQV�GX�ERUG�3UpSDUDWLIV�GHV�WHVWV&
HVW OH �� MDQYLHU GH FHWWH DQQpH TXH QRXV DYRQV SODQLILp HW RUJDQLVp OHV VpTXHQFHV GH WHVWV DYHF OH*URXSHPHQW GH O
DUPHPHQW� 4XHOTXHV MRXUV SOXV WDUG� XQH SODFH GH WLU GDQV OD UpJLRQ GH .DQGHUVWHJ pWDLWUpVHUYpH�SRXU�OHV�GDWHV�GHV����DX����PDL�3RXU QRWUH pTXLSH�FHOD VLJQLILDLW TXH QRXV DYLRQV TXDWUH PRLV SRXU rWUH SUrWV� &HV HVVDLV GHYDLHQW QRXVGRQQHU XQ PD[LPXP G
LQIRUPDWLRQV� F
HVW SRXU FHWWH UDLVRQ TXH QRXV DYRQV SODFp WUqV KDXW OD EDUUH GH QRVH[LJHQFHV� 3RXU FHOD QRXV GHYLRQV WHUPLQHU QRWUH RXWLO GH GpIULFKDJH� GpILQLU OH V\VWqPH GH URXHV GXYpKLFXOH� GHVVLQHU OH FKkVVLV DYHF VHV URXHV HW FRQVWUXLUH OH WRXW� &
pWDLW XQ SDUL IRX� VXUWRXW VL O
RQ VDLW TXH
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pTXLSH�',**(5�Q
HVW�FRPSRVpH�TXH�GH�EpQpYROHV�TXL�°XYUHQW�VXU�OHXU�WHPSV�OLEUH��3DU PRPHQW QRXV DYRQV GRXWp� PDLV QRXV \ VRPPHV DUULYpV� $ �K�� GX PDWLQ� OH GLPDQFKH SUpFpGHQW QRVHVVDLV��QRXV�SHUFLRQV�QRWUH�GHUQLHU�WURX�/HV�PHPEUHV�GH�O
pTXLSH�VH�VRQW�VXUSDVVpV��VDFULILDQW�OHXUV�ORLVLUV�SHQGDQW�FHWWH�SpULRGH�

)LJXUH���'HV�FHQWDLQHV�G
KHXUHV�GH�WUDYDLO�EpQpYROH�VXU�O
RXWLO�GH�GpIULFKDJH��OH�FKkVVLV�GX�YpKLFXOH�HW�OHV�URXHV�j�FKHQLOOHV�SRXU�rWUH�SUrWV�jWHPSV���1RXV DYRQV DXVVL PLV WRXWHV OHV FKDQFHV GH QRWUH F{Wp HQ XWLOLVDQW XQ RXWLO GH &RQFHSWLRQ $VVLVWpH SDU2UGLQDWHXU �&$2� HQ WURLV GLPHQVLRQV ��'�� &HW RXWLO� XWLOLVp SDU OH GpSDUWHPHQW DXWRPRELOH GH O
pFROHG
LQJpQLHXUV GH %LHQQH� QRXV D SHUPLV GH GHVVLQHU HW GH WLUHU OHV SODQV GH FKDTXH SLqFH GX FKkVVLV HW URXHVGH QRWUH YpKLFXOH GDQV XQ WHPSV UHFRUG� $LQVL� QRXV DYRQV pYLWp WRXWH UHWRXFKH DX PRPHQW GH ODUpDOLVDWLRQ�

)LJXUH��D��'H�OD�FRQFHSWLRQ���������������������������������������������)LJXUH��E��j�OD�UpDOLVDWLRQ���

)LJXUH����4XHOTXHV�YXHV�GX�YpKLFXOH�© YLUWXHO ª1RXV Q
DXULRQV MDPDLV DWWHLQW QRWUH EXW VDQV OH VRXWLHQ GH QRV SDUWHQDLUHV LQGXVWULHOV� (Q HIIHW� O
HQWUHSULVH6XO]HU 7H[WLO 6�$� GH 7UDPHODQ D UpDOLVp SRXU QRXV SOXVLHXUV MHX[ GH SDOLHUV HQ EURQ]H DLQVL TXH OHV D[HVGH QRWUH RXWLO GH GpIULFKDJH� /
HQWUHSULVH 0DNR /DVHU $�*� j 8HWHQGRUI� VSpFLDOLVpH GDQV OD GpFRXSH ODVHU�QRXV D IRXUQL WRXWHV OHV SLqFHV SRXU OD FRQVWUXFWLRQ GHV URXHV� FKHQLOOHV HW GLIIpUHQWV pFKDQWLOORQV GHEOLQGDJHV GHVWLQpV j OD IXWXUH FDUURVVHULH� 1RXV WHQRQV WUqV VLQFqUHPHQW j OHV UHPHUFLHU SRXU OHXU DLGHLQHVWLPDEOH�HW�JUDFLHXVH�&RQGLWLRQV�GHV�WHVWV/HV�FKDUJHV�G
H[SORVLI�XWLOLVpHV�pWDLHQW�OHV�VXLYDQWHV��v ���J�GH�717�RX�pTXLYDOHQW��VLPXODWLRQ�GH�OD�30$���v 2EXV�GH�PRUWLHU�GH���PP�FRQWHQDQW����J�GH�717�HW�HQYLURQ�����NJ�G
DFLHU��VLPXODWLRQ�GH�3520����7RXW DX ORQJ GH OD MRXUQpH� QRWUH RXWLO D HX j VXELU WURLV H[SORVLRQV GH ���J HW WURLV GH ���J� VRLW DX WRWDO�����NJ�GH�717��/H�FKkVVLV�DYHF�VHV�URXHV�j�FKHQLOOHV�OXL�D�HQGXUp���H[SORVLRQV�GH����J��VRLW��NJ�GH�717�
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7RXWHV OHV FKDUJHV GH ���J RQW pWp SODFpHV HQ FRQWDFW GLUHFW DYHF GHV SDUWLHV GH O
RXWLO HW GHV URXHV jFKHQLOOHV� VLPXODQW DLQVL OH GpFOHQFKHPHQW G
XQH PLQH j HIIHW GH VRXIIOH� /HV FKDUJHV GH ���J DYHFIUDJPHQWV RQW pWp SODFpHV HQWUH XQ PqWUH HW TXHOTXHV FHQWLPqWUHV GH O
RXWLO GH GpIULFKDJH� VLPXODQW DLQVL ODGpWRQDWLRQ GH PLQHV j IUDJPHQWDWLRQ DFWLYpHV SDU ILO SLqJH� 'DQV FKDTXH FDV QRXV DYRQV SODFp OHV FKDUJHVGH�OD�PDQLqUH�OD�SOXV�GpIDYRUDEOH�SRVVLEOH�SRXU�O
pOpPHQW�WHVWp�&HV WHVWV� ELHQ TXH GpILQLV HQ WHQWDQW DX PLHX[ GH UHVSHFWHU OHV FRQGLWLRQV UpHOOHV� VRQW HQ IDLW WUqV© PpFKDQWV ª� $ WLWUH G
H[HPSOH� OHV IUDJPHQWV SURMHWpV j XQH WUHQWDLQH GH FHQWLPqWUHV SDU OHV FKDUJHV GH���J GH 717 SHXYHQW DYRLU XQH pQHUJLH MXVTX
j WURLV IRLV VXSpULHXUH j XQH EDOOH GH IXVLO G
DVVDXW WLUpH jERXW�SRUWDQW��'pURXOHPHQW�GHV�WHVWV6RXV IRUPH GH SHWLWHV VpTXHQFHV� XQ pFKDQWLOORQ GH FH TXH QRWUH RXWLO HW QRWUH FKkVVLV DYHF URXHV jFKHQLOOHV�RQW�VXEL���

)LJXUH����717�����J��SODFp�HQ�FRQWDFW�GLUHFW�VRXV�OD�URXH�DYDQW��VLPXODWLRQ�GX�YpKLFXOH�URXODQW�VXU�XQH�PLQH�j�HIIHW�GH�VRXIIOH�

)LJXUH���717�����J��SODFp�VRXV�O
RXWLO�GH�GpIULFKDJH��VLPXODWLRQ�G
XQH�PLQH�j�HIIHW�GH�VRXIIOH�GpFOHQFKpH�SDU�OD�IUDLVH�GH�GpEURXVVDLOODJH�

)LJXUH����717�����J��HQ�FRQWDFW�GLUHFW�VRXV�OD�FKHQLOOH�HQWUH�OHV�URXHV�

)LJXUH����717�����J��DYHF�IUDJPHQWV�j���PqWUH�GH�O
RXWLO�GH�GpIULFKDJH��VLPXODWLRQ�G
XQH�PLQH�j�IUDJPHQWDWLRQ�DFWLYpH�SDU�ILO�SLqJH�
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���������� ��� )*5pVXOWDWV7RXWH O
pTXLSH VH WURXYDLW GDQV XQ EXQNHU j ��� PqWUHV GHV H[SORVLRQV� QRXV pWLRQV WHQGXV� OH VRXIIOHFRXSp� QRXV DWWHQGLRQV OD GpWRQDWLRQ GX SUHPLHU WHVW� 6RXGDLQ OH IUDFDV��� XQ EUXLW G
XQH UDUH YLROHQFH���QRXV QRXV VRPPHV UHJDUGpV� SRXYDLW�LO UHVWHU TXHOTXH FKRVH DSUqV FHOD " (K ELHQ RXL� QRXV DYRQV UHWURXYpQRV�PDFKLQHV�HW�PrPH�GDQV�XQ�ERQ�pWDW��SDV�GH�FDVVH���/HV�WHVWV�VH�VRQW�HQFKDvQpV�WRXMRXUV�DYHF�VXFFqV�1RXV DSSUpKHQGLRQV SDUWLFXOLqUHPHQW O
HVVDL QXPpUR � VXU O
RXWLO GH GpEURXVVDLOODJH� &H WHVW VLPXODQW ODGpWRQDWLRQ G
XQH PLQH ERQGLVVDQWH EORTXpH SDU OD IUDLVH GH GpIULFKDJH FRQVLVWDLW HQ XQ REXV GH PRUWLHUSODFp VRXV O
RXWLO j ��� FHQWLPqWUHV GH FHOXL�FL� &HWWH VLWXDWLRQ H[WUrPH GH SDU VD YLROHQFH HVWPDOKHXUHXVHPHQW SRWHQWLHOOHPHQW SUREDEOH GDQV OH WHUUDLQ� -XVTXH Oj� SHUVRQQH� \ FRPSULV OHV VSpFLDOLVWHVQ
DYDLHQW�pWp�HQ�PHVXUH�GH�QRXV�HQ�SUpGLUH�OHV�FRQVpTXHQFHV�

)LJXUH����6LPXODWLRQ�G
XQH�PLQH�ERQGLVVDQWH�EORTXpH�VRXV�OD�IUDLVH�GH�GpEURXVVDLOODJH��UpDOLVWH��PDLV�WHOOHPHQW�YLROHQW�4XDQG QRXV VRPPHV UHYHQXV DXSUqV GH O
RXWLO DSUqV O
H[SORVLRQ� XQ VSHFWDFOH GH GpVRODWLRQ QRXV DWWHQGDLW�/
RXWLO� pWDLW HQFRUH VXU VRQ SRVDJH� PDLV LO VXUSORPEDLW PDLQWHQDQW XQ FUDWqUH G
XQ PqWUH GH GLDPqWUH HWGH �� FHQWLPqWUHV GH SURIRQG� 8QH EDUUH �)LJXUH �� $� GH OD SRWHQFH GH VRXWLHQ GH O
RXWLO �QH IDLVDQW SDVSDUWLH GH O
RXWLO� MXVWH XQ VXSSRUW SRXU OHV HVVDLV� DYDLW pWp DUUDFKpH� WUDQVIRUPpH HQ SDVVRLUH HW SURMHWpH j���PqWUHV�GH�Oj��)LJXUH������'HV�EXLVVRQV�HQYLURQQDQW�pWDLHQW�VHFWLRQQpV�SDU�GHV�pFODWV�&HSHQGDQW��� QRWUH RXWLO pWDLW LQWDFW � 0LV j SDUW GH QRPEUHX[ LPSDFWV LQpYLWDEOHV� LO Q
DYDLW SDV VRXIIHUW�SDV�PrPH�XQ�FRXWHDX�GH�OD�IUDLVH�Q
pWDLW�DUUDFKp�

)LJXUH����8Q�FUDWqUH�LPSUHVVLRQQDQW����������������������������)LJXUH�����8QH�EDUUH�DUUDFKpH��HW�SURMHWpH�j����PqWUHV���'X F{Wp GX FKkVVLV HW GHV URXHV FKHQLOOpHV� OHV HIIHWV GHV H[SORVLRQV VH VRQW IDLWV XQ SHX SOXV UHVVHQWLU�WXLOHV GH FKHQLOOHV OpJqUHPHQW SOLpHV� FkEOHV GpWHQGXV� TXHOTXHV VRXGXUHV GpFKLUpHV�� &HSHQGDQW DXFXQ GHQRV FRQFHSWV Q
D pWp UHPLV HQ TXHVWLRQ SDU FHOD� /HV WHVWV RQW VLPSOHPHQW SHUPLV GH PHWWUH HQ pYLGHQFHTXHOTXHV SRLQWV IDLEOHV DX[TXHOV QRXV Q
DYLRQV SDV SHQVpV HW DXVVL GH QRXV GRQQHU XQH ERQQH EDVH SRXU ODVXLWH�GH�OHXU�GpYHORSSHPHQW�&RQFOXVLRQV/D�FRQFOXVLRQ�SHXW�VH�UpVXPHU�HQ�WURLV�PRWV���8Q�6XFFqV�7RWDO�-DPDLV QRXV QH QRXV pWLRQV SHUPLV G
LPDJLQHU GH WHOV UpVXOWDWV� /HV TXDWUH PRLV TX
RQW GXUp OHV SUpSDUDWLIVRQW SDUIRLV pWp pSURXYDQWV SDU OD FKDUJH LPSRUWDQWH GH WUDYDLO� PDLV VXUWRXW DXVVL IDFH j O
LQFRQQX� /HUpVXOWDW�REWHQX�pWDLW�G
DXWDQW�SOXV�XQH�UpFRPSHQVH�SRXU�FKDFXQ�5HFRPPDQGH�j�O¶(WHUQHO�WHV�°XYUHV��HW�WHV�SURMHWV�VH�UpDOLVHURQW�3URYHUEHV�����
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