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/DERUDWRLUH GH &KLPLH 0DFURPROÅFXODLUH� 8QLYHUVLWÅ GH 3URYHQFH� �� 3ODFH 9� +XJR �����
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�
/DERUDWRLUH GH &KLPLH $QDO\WLTXH� )DFXOWÅ GH 3KDUPDFLH� 8QLYHUVLWÅ GH OD 0ÅGLWHUUDQÅH
��� %RXOHYDUG -� 0RXOLQ� ����� 0DUVHLOOH
�
/DERUDWRLUH GH 0ÅWKRGRORJLH GH OD 5HFKHUFKH ([SÅULPHQWDOH� 8QLYHUVLWÅ 0DUVHLOOH
�� $YHQXH (VFDGULOOH 1RUPDQGLH 1LHPHQ� ����� 0DUVHLOOH� )UDQFH

�5HoX �� 1RYHPEUH� �����

$EVWUDFW

7KH VWXG\ RI WKH WKHUPDO GHJUDGDWLRQ RI WKH ILUHSURRI SRO\VW\UHQH±EXWDGLHQH FRSRO\PHU E\ DQ

LQWXPHVFHQW V\VWHP� DPPRQLXP SRO\SKRVSKDWH �$33�±SHQWDHU\WKULWRO �3(5�±WDOF �7$/�� ZDV

GRQH WKURXJK DQ H[SHULPHQWDO SURFHVV� 7KHUPRJUDYLPHWU\ XQGHU DLU VZHHSLQJ ZDV XVHG� :H RE�

VHUYHG IRU WKH GHJUDGDWLRQ UDWH RI WKH PL[WXUH ZLWK ILUHSURRILQJ DJHQWV� LQ WKH ILHOG RI �� WR ���

PDVV ORVV� D EHWWHU OLQHDU LQFUHDVLQJ ZKHQ WKLV PL[WXUH FRQWDLQV PRUH 7$/ DQG WKH UDWLR $33�3(5

LV VPDOOHU�

.H\ZRUGV� ILUH UHWDUGDQW� LQWXPHVFHQW V\VWHP� VW\UHQH±EXWDGLHQH FRSRO\PHU� WKHUPRJUDYLPHWU\

,QWURGXFWLRQ

'HV pWXGHV HIIHFWXpHV DX ODERUDWRLUH >�@� RQW SHUPLV G¶DERXWLU � O¶RSWLPLVDWLRQ
G¶XQ FRSRO\PþUH VW\UþQH±EXWDGLþQH �+,36� DYHF XQ PpODQJH LQWXPHVFHQW� SRO\�
SKRVSKDWH G¶DPPRQLXP±SHQWDpU\WKULWRO±PpODPLQH� SRXU XQH PHLOOHXUH UpVLVWDQFH
DX IHX�

/¶LPSRUWDQFH GH O¶DVVRFLDWLRQ SRO\SKRVSKDWH G¶DPPRQLXP �33$�±SHQWDpU\WKUL�
WRO �3(5�� D pWp GpPRQWUpH >�@� 3DU FRQWUH� OHV UpVXOWDWV REWHQXV RQW PLV HQ pYLGHQFH
G¶XQH SDUW OH IDLEOH U{OH MRXp SDU OD PpODPLQH� DJHQW JRQIODQW� FRPPH UHWDUGDWHXU GH
IODPPH� OH SRO\SKRVSKDWH G¶DPPRQLXP pWDQW HQ HIIHW OXL�P
PH GpM� XQ DJHQW JRQ�
IODQW TXL OLEþUH GH O¶DPPRQLDF HW G¶DXWUH SDUW� OD SUpVHQFH GH F\DQXUH GDQV OHV JD]

����±�������� � ����

 ���� $NDGpPLDL .LDGy� %XGDSHVW

$NDGpPLDL .LDGy� %XGDSHVW

.OXZHU $FDGHPLF 3XEOLVKHUV� 'RUGUHFKW

 /¶ DXWHXU� � TXL OD FRUUHVSRQGDQFH GRLW 
WUH DGUHVVpH�



SURGXLWV SDU O¶LQIODPPDWLRQ >�@� &HV FRQVLGpUDWLRQV QRXV RQW DPHQp � XWLOLVHU OH WDOF
HQ UHPSODFHPHQW GH OD PpODPLQH UHQGXH UHVSRQVDEOH GH OD SURGXFWLRQ GH OD SOXV
JUDQGH TXDQWLWp GH F\DQXUH� 6HORQ FHUWDLQV DXWHXUV >�@ HQ HIIHW� OD UpDFWLRQ TXL VH SUR�
GXLW HQWUH OH WDOF HW OH SRO\SKRVSKDWH G¶DPPRQLXP DX�GHVVXV GH ���R& HPS
FKH OD
YRODWLOLVDWLRQ GH O¶DFLGH SRO\SKRVSKRULTXH HW DFFURvW OH SRXUFHQWDJH GH UpVLGXV
VROLGHV WKHUPLTXHPHQW VWDEOHV� &HV WUDYDX[ RQW PRQWUp TXH O¶LQWHUDFWLRQ SRO\SKRV�
SKDWH G¶DPPRQLXP±WDOF IDYRULVDLW O¶KRPRJpQpLWp GH OD FUR&WH FKDUERQQHXVH IRUPpH
ORUV GH OD FRPEXVWLRQ GX SRO\DPLGH � DXTXHO LOV pWDLHQW DVVRFLpV >�@�

1RWUH WUDYDLO D FRQVLVWp � pWXGLHU OD GpJUDGDWLRQ WKHUPLTXH SDU DQDO\VH WKHUPR�
JUDYLPpWULTXH �$7*� GX PpODQJH LQWXPHVFHQW� FRSRO\PþUH VW\UþQH±EXWDGLþQH±
SRO\SKRVSKDWH G¶DPPRQLXP±SHQWDpU\WKULWRO±WDOF� 8Q SODQ G¶H[SpULPHQWDWLRQ SHU�
PHWWDQW GH VXLYUH OH FRPSRUWHPHQW GX SRO\PþUH HQ IRQFWLRQ GH OD FRPSRVLWLRQ HW GH
OD YLWHVVH GH GpFRPSRVLWLRQ D pWp PLV DX SRLQW GDQV OH EXW G¶REWHQLU XQH RSWLPLVDWLRQ
GH OD IRUPXODWLRQ � SDUWLU GH UpVXOWDWV GH PHVXUHV G¶LQGLFH OLPLWH G¶R[\JþQH TXL VH�
URQW GpWHUPLQpV XOWpULHXUHPHQW�

$SSDUHLOODJH�−�0RGH�RSpUDWRLUH

3URGXLWV XWLOLVpV

− /H FRSRO\PþUH VW\UþQH±EXWDGLþQH RX SRO\VW\UþQH FKRF HVW XQ KLJK LPSDFW
SRO\VW\UþQH �+,36�� /DFTUþQH�� GH OD VRFLpWp (OI $WRFKHP� 7UDQVLWLRQ YLWUHXVH�
��R& �GpWHUPLQpHV SDU '6&�� VROXEOH GDQV OH 7+) HW O¶DFpWRQH� /HV PDVVHV PROpFX�
ODLUHV HQ QRPEUH HW HQ PDVVH VRQW UHVSHFWLYHPHQW� 0Q �� ��� HW 0Z ��� ����

− /H SHQWDpU\WKULWRO GH OD VRFLpWp $FURV D XQH PDVVH PROpFXODLUH GH
������ J PRO−�� /H SRLQW GH IXVLRQ GpWHUPLQp SDU $7' HVW GH ���R&� O¶LQGLFH GH
UpIUDFWLRQ � ��R& HVW GH ����� HW HQILQ LO HVW VROXEOH GDQV O¶HDX�

− /H SRO\SKRVSKDWH G¶DPPRQLXP �+RVWDIODP$3 ���� GH OD VRFLpWp +RHFKVW� D
XQH WHPSpUDWXUH GH GpFRPSRVLWLRQ VXSpULHXUH � ���R&� O¶LQGLFH GH UpIUDFWLRQ � ��R&
HVW ����� HW OD VROXELOLWH GDQV O¶HDX G¶DX PD[LPXP ���� HQ PDVVH�

− /H WDOF GH OD VRFLpWp $FURV� D XQH PDVVH PROpFXODLUH GH ������ J PRO−�� OD WHP�
SpUDWXUH GH IXVLRQ HVW GH ���R& HW OD GLPHQVLRQ GHV SDUWLFXOHV HVW GH O¶RUGUH GH
� µP�

$7*

/¶DSSDUHLOODJH XWLOLVp HVW XQ 6HWDUDP 7*$ ��� OHV FUHXVHWV pFKDQWLOORQ HW
UpIpUHQFH VRQW HQ DOXPLQH� /HV H[SpULHQFHV RQW pWp UpDOLVpHV VRXV XQ GpELW G¶DLU FRP�
SULPp GH �� PO PLQ−� GDQV OH GRPDLQH G¶pWXGH ��−���R&� /D SURJUDPPDWLRQ GH
WHPSpUDWXUH HVW pJDOH � ��R& PLQ−��

'pWHUPLQDWLRQ�GX�GRPDLQH�G¶pWXGH

&KRL[ GX SRO\PþUH � LJQLIXJHU

3OXVLHXUV FULWþUHV QRXV RQW SHUPLV GH VpOHFWLRQQHU OH SRO\VW\UþQH FKRF� ,O HVW O¶XQ
GHV SRO\PþUHV OHV SOXV FRXUDPPHQW XWLOLVpV �DPHXEOHPHQW� HPEDOODJHV� pOHF�
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WURPpQDJHU����� /D GLPLQXWLRQ GH VRQ LQIODPPDELOLWp �FDVVXUH GX F\FOH GH FRPEXV�
WLRQ � SOXVLHXUV QLYHDX[� HVW XQ SUREOþPH TXL VH SRVH DYHF DFXLWp�

'pWHUPLQDWLRQ GX V\VWþPH LQWXPHVFHQW

8Q WHO V\VWþPH HVW FRQVWLWXp SDU O¶DVVRFLDWLRQ GH WURLV HVSþFHV FKLPLTXHV�

− XQ DFLGH LQRUJDQLTXH QRQ YRODWLO OLEUH RX IRUPp DX FRXUV GH OD FRPEXVWLRQ HW
TXL DPRUFH OH GpEXW G¶XQH SUHPLþUH VpULH GH UpDFWLRQV �SDU H[HPSOH OD GpVK\GUDWDWLRQ
GX FRPSRVp K\GURFDUERQp��

− XQ FRPSRVp SRO\K\GUR[\Op ULFKH HQ FDUERQH HW FDSDEOH GH VH GpVK\GUDWHU SDU
HVWpULILFDWLRQ VRXV O¶DFWLRQ GH O¶DFLGH�

− XQH PROpFXOH TXL MRXH OH U{OH G¶DJHQW JRQIODQW �HQ OLEpUDQW GH JUDQGHV TXDQWLWpV
GH JD] QRQ FRPEXVWLEOHV�� 3RXU QRWUH SDUW� QRXV DYRQV UHPSODFp FHW DGMXYDQW SDU OH
WDOF TXL SRXUUDLW MRXHU OH U{OH G¶DJHQW YLWULILDQW � OD VXUIDFH GX PDWpULDX >�@�

/H V\VWþPH LQWXPHVFHQW TXH O¶RQ D FKRLVL G¶pWXGLHU HVW GRQF FRQVWLWXp GX PpODQJH
WHUQDLUH� SRO\SKRVSKDWH G¶DPPRQLXP �33$�� SHQWDpU\WKULWRO �3(5�� WDOF �7$/�� /H
PRGH G¶DFWLRQ G¶XQ WHO V\VWþPH FRUUHVSRQG � XQH GpFRPSRVLWLRQ VRXV O¶HIIHW GH OD
FKDOHXU� DYHF IRUPDWLRQ G¶XQH FRXFKH FKDUERQQHXVH �µFKDU¶� TXL GHYUDLW SURWpJHU OD
VXUIDFH GX SRO\PþUH HQ UDOHQWLVVDQW OD GLIIXVLRQ GH O¶R[\JþQH HW GRQF GH OD FKDOHXU
YHUV OH SRO\PþUH�

/H FKRL[ GH FH V\VWþPH V¶HVW IDLW VXU OD EDVH G¶XQ FHUWDLQ QRPEUH GH FULWþUHV
JpQpUDX[ UHODWLIV � OD GpILQLWLRQ G¶XQ LJQLIXJHDQW LGpDO HW � VRQ PRGH G¶DFWLRQ WHO TXH�
VWDELOLWp MXVTX¶� OD WHPSpUDWXUH GH GpJUDGDWLRQ GX SRO\PþUH� FRPSDWLELOLWp DYHF OH
SRO\PþUH� SDV GH GpWpULRUDWLRQ GHV SURSULpWpV SK\VLFRFKLPLTXHV GX SRO\PþUH� LQGXF�
WLRQ GHV HIIHWV GH V\QHUJLH�

0pFDQLVPH GH GpFRPSRVLWLRQ GX V\VWþPH LQWXPHVFHQW

/D GpFRPSRVLWLRQ WKHUPLTXH G¶XQ WHO V\VWþPH V¶HIIHFWXH HQ GHX[ pWDSHV�

− OD SUHPLþUH FRPPHQFH YHUV ���R& DYHF IRUPDWLRQ GH OLDLVRQV HVWHUV HQWUH OH
33$ HW OH 3(5� &HWWH HVWpULILFDWLRQ V¶DFFRPSDJQH G¶XQH pOLPLQDWLRQ G¶HDX HW G¶DP�
PRQLDF�

− OD GHX[LþPH FRPPHQFH YHUV ���R& DYHF O¶DSSDULWLRQ GX FRPSRUWHPHQW LQWX�
PHVFHQW� /HV PDFURPROpFXOHV IRUPpHV ORUV GH O¶pWDSH SUpFpGHQWH VH GpJUDGHQW SRXU
GRQQHU XQ UpVLGX FKDUERQQHX[ >�@ TXL HVW HQVXLWH JRQIOp SDU OHV SURGXLWV YRODWLOV
OLEpUpV YHUV ���R&�

(ODERUDWLRQ�GH�OD�VWUDWpJLH�H[SpULPHQWDOH

/D IRUPXODWLRQ GHV PpODQJHV SRO\PþUH − UHWDUGDWHXU GH IODPPH GpSHQG HQFRUH
WURS VRXYHQW GX VDYRLU IDLUH GH FKDFXQ� (Q HIIHW� FHWWH PpWKRGH SHUPHW G¶REWHQLU XQ
PD[LPXP G¶LQIRUPDWLRQV VXU OH FRPSRUWHPHQW GX V\VWþPH pWXGLp HQ UpDOLVDQW XQ
PLQLPXP G¶H[SpULHQFHV�

2Q SHXW DLQVL�

(/ :$7,. HW DO�� 32/<67<5(1( &+2& ,*1,)8*( ��

-� 7KHUP� $QDO� &DO�� ��� ����



− GpWHUPLQHU O¶pYROXWLRQ G¶XQH UpSRQVH REVHUYpH GDQV WRXW OH GRPDLQH H[SpUL�
PHQWDO� HQ IRQFWLRQ GH OD YDULDWLRQ GH OD FRPSRVLWLRQ GX V\VWþPH LJQLIXJp pWXGLp�

− HVVD\HU G¶DFFURvWUH O¶HIILFDFLWp G¶XQ WHO V\VWþPH HQ GpWHUPLQDQW OD IRUPXODWLRQ
VXVFHSWLEOH GH IRXUQLU OHV UpSRQVHV RSWLPDOHV�

− GpILQLU OHV HIIHWV GH V\QHUJLH HW G¶DQWDJRQLVPH �LQWHUDFWLRQV� HQWUH OHV GLIIpUHQWV
FRQVWLWXDQWV�

3UpSDUDWLRQ GH OD VWUDWpJLH H[SpULPHQWDOH

'DQV OH FDV FRQVLGpUp� OD VWUDWpJLH H[SpULPHQWDOH HVW DSSOLTXpH GDQV OH EXW ILQDO
G¶XQH pWXGH GH IRUPXODWLRQ G¶XQ PpODQJH TXL GRLW LQWpJUHU O¶pWXGH TXH QRXV DYRQV
PHQpH�

2Q GRLW GpILQLU�

− OH V\VWþPH LQWXPHVFHQW XWLOLVp �QRPEUH� QDWXUH� SURSRUWLRQV GHV FRQVWLWXDQWV��
− OH SRO\PþUH pWXGLp�
− OHV FRQWUDLQWHV LQGLYLGXHOOHV HW UHODWLRQQHOOHV TXL VRQW LPSRVpHV DX V\VWþPH pWX�

GLp�

2Q PHQWLRQQH TXH�

∑ �� UHODWLIV GHV FRQVWLWXDQWV GX PpODQJH�  ���

� ≤ � UHODWLI GH FKDTXH FRQVWLWXDQW ≤ ���

$ SDUWLU G¶pWXGHV DQWpULHXUHV UpDOLVpHV DX ODERUDWRLUH >�@ HW GH FHOOHV PHQpHV SDU
&DPLQR >�� �@ RQ D SX GpILQLU XQ FHUWDLQ QRPEUH GH FRQWUDLQWHV LQGLYLGXHOOHV HW UHOD�
WLRQQHOOHV � UHVSHFWHU�

− OHV TXDQWLWpV GH FKDUJHV LQWURGXLWHV GDQV OH SRO\VW\UþQH QH GRLYHQW SDV GpSDVVHU
��� �HQ PDVVH�� DILQ G¶pYLWHU OD SHUWH GHV SURSULpWpV PpFDQLTXHV GX SRO\PþUH >�@�
'HV UDLVRQV pFRQRPLTXHV UHODWLYHV DX[ FR&WV SHXYHQW pJDOHPHQW 
WUH pYRTXpHV�

− $ PRLQV GH ��� GH FKDUJH O¶DFWLRQ LJQLIXJHDQWH V¶DYþUH LQVXIILVDQWH�

$LQVL� OHV FRQWUDLQWHV LQGLYLGXHOOHV GH GpSDUW VRQW IL[pHV�

3RO\VW\UþQH FKRF  ����

��� ≤ 3RO\SKRVSKDWH G¶$PPRQLXP ≤ ����

��� ≤ 3HQWDpU\WKULWRO ≤ ����

�� ≤ 7DOF ≤ ����

'H SOXV� RQ SRVH OHV FRQWUDLQWHV UHODWLRQQHOOHV VXLYDQWHV�

��� ≤ 3RO\SKRVSKDWH G¶$PPRQLXP�3HQWDpU\WKULWRO ≤ ���

7RXWHV FHV FRQWUDLQWHV GpILQLVVHQW OH GRPDLQH G¶LQWpU
W H[SpULPHQWDO� $ILQ G¶DQD�
O\VHU OH FRPSRUWHPHQW WKHUPLTXH GX SRO\PþUH LJQLIXJp� QRXV DYRQV H[DPLQp SOX�
VLHXUV UpSRQVHV� 'HX[ W\SHV GH UpSRQVHV RQW pWp SULV HQ FRQVLGpUDWLRQ�
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− pWXGH GHV WHPSpUDWXUHV GH GpJUDGDWLRQ GDQV OH GRPDLQH GH �� � ��� GH SHUWH
GH PDVVH �7*� HQ IRQFWLRQ GH OD FRPSRVLWLRQ GHV PpODQJHV� $ FKDTXH YDOHXU GH 7*
FRUUHVSRQG XQH WHPSpUDWXUH �7R&� TXL FRUUHVSRQG � OD WHPSpUDWXUH GH GpJUDGDWLRQ�

− pWXGH GH OD YLWHVVH GH GpJUDGDWLRQ GDQV O¶LQWHUYDOOH GH �� � ��� GH SHUWH GH
PDVVH� /D GpULYpH GH OD SHUWH GH PDVVH� �'7*�� H[SULPpH HQ � PLQ−�� UHSUpVHQWH
FHWWH YLWHVVH GH GpJUDGDWLRQ�

&RQVWUXFWLRQ GX SODQ G¶H[SpULPHQWDWLRQ

/HV H[SpULHQFHV � UpDOLVHU VRQW FKRLVLHV GH WHOOH IDoRQ TXH OH PRGþOH PDWKpPD�
WLTXH pWDEOL UHSUpVHQWH ELHQ WRXW OH GRPDLQH H[SpULPHQWDO HW WLHQQH SDUIDLWHPHQW
FRPSWH GHV FRQWUDLQWHV LQGLYLGXHOOHV HW UHODWLRQQHOOHV LPSRVpHV DX V\VWþPH�

2Q XWLOLVHUD XQ PRGþOH PDWKpPDWLTXH SRXU UHSUpVHQWHU OHV UpSRQVHV GDQV OH GR�
PDLQH H[SpULPHQWDO FRQVLGpUp� *pQpUDOHPHQW� GHV PRGþOHV SRO\QRPLDX[ VRQW
XWLOLVpV� 3RXU HVWLPHU OHV FRHIILFLHQWV GX PRGþOH� RQ FKRLVLUD XQH VWUDWpJLH H[SpUL�
PHQWDOH ELHQ DGDSWpH DX PRGþOH FKRLVL� 'DQV OH FDV GHV PpODQJHV VDQV FRQWUDLQWH�
ORUVTXH OHV GRPDLQH H[SpULPHQWDO IRUPH XQ VLPSOH[H� OHV PRGþOHV PDWKpPDWLTXHV OH
SOXV FRPPXQpPHQW XWLOLVpV VRQW OHV UpVHDX[ VLPSOH[HV GH 6FKHIIp >�@�

0DLV GDQV OH FDGUH GH QRWUH pWXGH� �GpJUDGDWLRQ WKHUPLTXH G¶XQ SRO\VW\UþQH LJQL�
IXJp�� OH GRPDLQH H[SpULPHQWDO SUpFpGHPPHQW GpILQL Q¶HVW SDV XQ VLPSOH[H� PDLV XQ
SRO\JRQH LUUpJXOLHU � � F{WpV� &HSHQGDQW� VD VLPSOLFLWp SHUPHW WRXW GH P
PH G¶DS�
SOLTXHU FHV UpVHDX[ HW RQ SRVH FRPPH SULQFLSH TXH OH PRGþOH SRO\QRPLDO HVW XQ
PRGþOH FXELTXH� (Q IDLW� OHV PRGþOHV PDWKpPDWLTXHV XWLOLVpV SRXU QRWUH pWXGH VRQW
OHV UpVHDX[ VLPSOH[HV FHQWUpV GH 6FKHIIp� ,OV FRUUHVSRQGHQW � XQ PRGþOH HPSLULTXH
SRO\QRPLDO UpGXLW QH FRQWHQDQW TXH GHV WHUPHV SURGXLWV >��@� /H PRGþOH DSSOLTXp
SRXU QRWUH pWXGH HVW IRUPp GH �� SRLQWV� /D PDWULFH H[SpULPHQWDOH FRUUHVSRQGDQWH

7DEOHDX � 3ODQ G¶H[SpULPHQWDWLRQ� SRXUFHQWDJH GH FKDTXH FRQVWLWXDQW

1R� H[SpULHQFH 36 FKRF 33$ 3(5 7$/

� ���� ���� ���� ���

� ���� ���� ���� ���

� ���� ���� ���� ���

� ���� ���� ���� ����

� ���� ���� ���� ���

� ���� ���� ���� ���

� ���� ���� ���� ���

� ���� ���� ���� ���

� ���� ���� ���� ���

�� ���� ���� ���� ���

�� ���� ���� ���� ���

�� ���� ���� ���� ���
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HVW XQH PDWULFH VLPSOH[H FHQWUpH � � FRQVWLWXDQWV� (OOH FRQWLHQW DXWDQW GH SRLQWV TXH
OH SRO\Q{PH SRVVþGH GH WHUPHV�

&HV �� SRLQWV VRQW GLVSRVpV VXLYDQW XQ SODQ G¶H[SpULPHQWDWLRQ GpFULW FL�GHVVRXV�
R$ FKDTXH YDOHXU UHSUpVHQWH OH SRXUFHQWDJH UHODWLI PDVVLTXH GH FKDTXH FRQVWLWXDQW
GDQV OHV GLIIpUHQWV PpODQJHV HQ WHQDQW FRPSWH GHV FRQWUDLQWHV LQGLYLGXHOOHV HW UHOD�
WLRQQHOOHV LPSRVpHV DX V\VWþPH� /HV SRLQWV H[SpULPHQWDX[ VRQW DLQVL UpSDUWLV GDQV OH
GRPDLQH�

− � SRLQWV VLWXpV DX[ H[WUpPLWpV GX GRPDLQH H[SpULPHQWDO �H[SpULHQFHV
�� �� �� ���

− � SRLQWV VLWXpV DX PLOLHX GHV DU
WHV �H[SpULHQFHV �� �� �� ���
− � SRLQWV VLWXpV DX FHQWUH GH JUDYLWp GHV � WULDQJOHV GpILQLV SDU � DU
WHV FRQWLJXsV

HW OH VHJPHQW GH GURLWH MRLJQDQW OHV PLOLHX[ GH FHV GHX[ DU
WHV �H[SpULHQFHV ��� ���
����

± � SRLQW VLWXp DX FHQWUH GH JUDYLWp GX GRPDLQH H[SpULPHQWDO �H[SpULHQFH ���

&H SODQ G¶H[SpULPHQWDWLRQ UHSUpVHQWH DLQVL OD FRPSRVLWLRQ GHV �� SUHPLHUV
PpODQJHV � UpDOLVHU SRXU FRXYULU O¶HQVHPEOH GX GRPDLQH H[SpULPHQWDO �7DEOHDX ���

/HV H[SpULHQFHV SHXYHQW 
WUH UpDOLVpHV GDQV XQ RUGUH DOpDWRLUH� PDLV LO HVW LQGLV�
SHQVDEOH GH SUHQGUH XQH H[SpULHQFH ELHQ UHSUpVHQWDWLYH GX GRPDLQH� 3RXU FH IDLUH�
QRXV DYRQV FKRLVL G¶HIIHFWXHU XQH VpULH GH � DQDO\VHV VXU OH FHQWUH GH JUDYLWp GX GR�
PDLQH �H[SpULHQFH ���

$QDO\VH�GHV�UpVXOWDWV

(Q $7*� QRXV DYRQV FKRLVL GH PHVXUHU GHX[ W\SHV GH UpSRQVHV�

− XQH SUHPLþUH VpULH GH UpSRQVHV WUDGXLW O¶LQIOXHQFH GH OD FRPSRVLWLRQ FKLPLTXH
GHV GLIIpUHQWV V\VWþPHV VXU OD WHPSpUDWXUH GH GpFRPSRVLWLRQ� &HV UpSRQVHV YLVXDOLV�
HQW OD GLVWULEXWLRQ GHV GLIIpUHQWV PpODQJHV HQ IRQFWLRQ GH OD WHPSpUDWXUH HW � SHUWH GH
PDVVH LGHQWLTXH�

− XQH GHX[LþPH VpULH GH UpSRQVHV WUDGXLW O¶LQIOXHQFH GH OD FRPSRVLWLRQ FKLPLTXH
VXU OD UpJXODULWp GH OD GpJUDGDWLRQ� &HV UpSRQVHV pWXGLHQW OHV YLWHVVHV GH GpJUDGDWLRQ
�'7* HQ � PLQ−�� GHV GLIIpUHQWV V\VWþPHV VXLYDQW OHV SHUWHV GH PDVVH �HQ ���

/D SUHPLþUH VpULH GH UpSRQVHV PHW HQ pYLGHQFH �HQWUH �� HW ��� GH SHUWH GH
PDVVH� XQH UpSDUWLWLRQ KpWpURJþQH GHV PpODQJHV� $ SHUWH GH PDVVH LGHQWLTXH� RQ GLVW�
LQJXH WURLV W\SHV GH FRPSRUWHPHQWV VLJQLILFDWLIV� DLQVL� SRXU ��� GH SHUWH GH PDVVH
RQ REVHUYH�

− GHV PpODQJHV TXL RQW GHV WHPSpUDWXUHV GH GpJUDGDWLRQ UHODWLYHPHQW EDVVHV
FRPSULVHV HQWUH ���−���R&�

− GHV PpODQJHV TXL RQW GHV WHPSpUDWXUHV GH GpJUDGDWLRQ OpJþUHPHQW SOXV pOHYpHV
GDQV OH GRPDLQH ���−���R&�

− GHV PpODQJHV LQWHUPpGLDLUHV TXH O¶RQ SHXW VLWXHU GDQV O¶LQWHUYDOOH ���−���R&�
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&HWWH GLVWULEXWLRQ JURXSpH QRXV D DPHQp � pWXGLHU� SRXU GHV SHUWHV GH PDVVH FRQ�
VWDQWHV� OHV YDULDWLRQV GHV GLIIpUHQWV IDFWHXUV GLUHFWHPHQW OLpV � OD GpJUDGDWLRQ WKHU�
PLTXH�

6XU OD )LJ� �� SRXU XQH SHUWH GH PDVVH FRQVWDQWH GH ���� RQ UHPDUTXH XQH
GpFURLVVDQFH OLQpDLUH GH OD WHPSpUDWXUH GH GpJUDGDWLRQ HQ IRQFWLRQ GX SRXUFHQWDJH
HQ WDOF SRXU OHV GLIIpUHQWV V\VWþPHV pWXGLpV� $YHF XQ UDSSRUW 33$�3(5 FRQVWDQW GH
��� HW pJDOHPHQW SRXU XQH SHUWH GH PDVVH LGHQWLTXH GH ���� OD )LJ� � FRQILUPH DXVVL
OD GpFURLVVDQFH OLQpDLUH GH OD WHPSpUDWXUH GH GpJUDGDWLRQ� HQ IRQFWLRQ GH O¶DXJPHQ�
WDWLRQ GH OD WHQHXU HQ WDOF� $LQVL� TXHOTXH VRLW OH UDSSRUW 33$�3(5� O¶LQIOXHQFH GH OD
SURSRUWLRQ HQ WDOF VHPEOH MRXHU XQ U{OH SUpSRQGpUDQW GDQV OD GpJUDGDWLRQ HW FH UpVXO�
WDW HVW MXVWLILp SDU OD ERQQH YDOHXU GX FRHIILFLHQW GH UpJUHVVLRQ OLQpDLUH ������� GH OD
FRXUEH 7 I�� WDOF��

)LJ� � 7HPSpUDWXUH GH GpJUDGDWLRQ FRUUHVSRQGDQW � ��� GH SHUWH GH PDVVH HQ IRQFWLRQ GH OD
WHQHXU HQ WDOF

)LJ� � 9DULDWLRQ GH OD WHPSpUDWXUH GH GpJUDGDWLRQ HQ IRQFWLRQ GX UDSSRUW 33$�3(5 SRXU XQH
SHUWH GH PDVVH GH ��� HQ O¶DEVHQFH GH WDOF
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$ O¶LQYHUVH� SRXU XQ SRXUFHQWDJH HQ WDOF QXO HW SRXU XQH P
PH SHUWH GH PDVVH GH
���� OD )LJ� � PRQWUH TXH OD WHPSpUDWXUH GH GpJUDGDWLRQ FURLW DX FRQWUDLUH OLQpDLUH�
PHQW �FRHIILFLHQW GH UpJUHVVLRQ ������ HQ IRQFWLRQ GH O¶DXJPHQWDWLRQ GX UDSSRUW
33$�3(5 HW GRQF HQ IRQFWLRQ G¶XQH GLPLQXWLRQ GH OD SURSRUWLRQ HQ 3(5�

&HV UpVXOWDWV LQGLTXHQW QHWWHPHQW O¶LQIOXHQFH GX SRXUFHQWDJH GH 3(5 VXU OD UpDF�
WLRQ G¶HVWpULILFDWLRQ 33$±3(5� DYHF RX VDQV WDOF� UHVSRQVDEOHV GH OD YDULDWLRQ GH OD
WHPSpUDWXUH GH GpJUDGDWLRQ DLQVL TXH GH OD YLWHVVH GH GpJUDGDWLRQ�

/HV )LJXUHV � HW � LQGLTXHQW XQH DFWLRQ DQWDJRQLVWH� VXU OD WHPSpUDWXUH GH GpJUD�
GDWLRQ GX FRSRO\PþUH LJQLIXJp� OLpH � O¶DFFURLVVHPHQW GH OD SURSRUWLRQ HQ WDOF DLQVL
TX¶� OD YDOHXU GX UDSSRUW 33$�3(5�

2Q QRWHUD HQ RXWUH TXH OHV WHPSpUDWXUHV GH GpJUDGDWLRQ OHV SOXV IDLEOHV ����R&�
VRQW UHODWLYHV DX[ YDOHXUV OHV SOXV LPSRUWDQWHV GX SRXUFHQWDJH HQ WDOF ��� ���� �����

/D )LJ� � PRQWUH TXH� VDQV WDOF� OD YLWHVVH GH GpJUDGDWLRQ �'7*� HVW XQH IRQFWLRQ
OLQpDLUH FURLVVDQWH GH OD SHUWH GH PDVVH 7*� /D SHQWH GH GURLWH REWHQXH HVW SOXV

)LJ� � ,QIOXHQFH GX UDSSRUW 33$�3(5 VXU OD YLWHVVH GH GpJUDGDWLRQ GX FRSRO\PþUH VW\UþQH±
EXWDGLþQH

)LJ� � ,QIOXHQFH GX WDOF VXU OD YLWHVVH GH GpJUDGDWLRQ GX FRSRO\PþUH VW\UþQH±EXWDGLþQH SRXU
XQ UDSSRUW 33$�3(5 FRQVWDQW pJDO � ���
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pOHYpH DYHF OH UDSSRUW 33$�3(5 GH ��� TX¶DYHF OH UDSSRUW ��� SRXU XQH P
PH SHUWH
GH PDVVH� 1RQ VHXOHPHQW OD YLWHVVH GH GpJUDGDWLRQ HVW SOXV UDSLGH� PDLV pJDOHPHQW
OD YDULDWLRQ GH '7* HVW LQYHUVHPHQW SURSRUWLRQQHOOH � OD SURSRUWLRQ GH 3(5 GDQV OH
PpODQJH� &H UpVXOWDW WUDGXLW O¶LQIOXHQFH GH OD UpDFWLRQ G¶HVWpULILFDWLRQ VXU OD GpJUDGD�
WLRQ TXL� SRXU XQH SHUWH GH PDVVH LGHQWLTXH� DXJPHQWH QRQ VHXOHPHQW OD WHPSpUDWXUH
GH FHWWH GpJUDGDWLRQ PDLV pJDOHPHQW OD YLWHVVH GH FHWWH GpJUDGDWLRQ OLpHV SURE�
DEOHPHQW � XQH SHUWH G¶HDX SOXV FRQVpTXHQWH�

3RXU XQ UDSSRUW 33$�3(5 ���� OD SUpVHQFH GH WDOF DXJPHQWH GH PDQLþUH VLJQLIL�
FDWLYH OD YLWHVVH GH GpJUDGDWLRQ GX SRO\PþUH LJQLIXJp �)LJ� ��� $LQVL SRXU XQH SHUWH
GH PDVVH FRQVWDQWH GH ������ RQ D SDU H[HPSOH '7* ���� PLQ−� SRXU �� GH WDOF
DORUV TXH O¶RQ D '7* ����� PLQ−� SRXU �� GH WDOF�

/D )LJ� � LQGLTXH� SRXU XQ UDSSRUW 33$�3(5 GH ��� XQH P
PH WHQGDQFH GH YDUL�
DWLRQ GX '7* HQ IRQFWLRQ GX SRXUFHQWDJH GH WDOF PDLV LFL OHV YDOHXUV VRQW SOXV
IDLEOHV� F¶HVW DLQVL TXH O¶RQ D ���� PLQ−� HW ���� PLQ−� SRXU UHVSHFWLYHPHQW ��� HW

)LJ� � ,QIOXHQFH GX WDOF VXU OD YLWHVVH GH GpJUDGDWLRQ GX FRSRO\PþUH VW\UþQH±EXWDGLþQH SRXU
XQ UDSSRUW 33$�3(5 ���

)LJ� � 9DULDWLRQ GH O¶,QGLFH /LPLWH G¶2[\JþQH �,/2� HQ IRQFWLRQ GH OD WHQHXU HQ WDOF
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���� GH WDOF� /¶DQWDJRQLVPH SRXUFHQWDJH GH WDOF UDSSRUW 33$�3(5 VHPEOH SRXYRLU
V¶DSSOLTXHU pJDOHPHQW � OD YDULDWLRQ GX '7*� /HV PHVXUHV GHV ,QGLFHV /LPLWHV
G¶2[\JþQH �,/2�� 7DEOHDX �� HIIHFWXpHV VXU GHV pFKDQWLOORQV GH P
PH FRPSRVLWLRQ�
GH GLPHQVLRQ ���×�×� PP� Q¶RQW SDV GRQQpHV OHV UpVXOWDWV HVFRPSWpV� (Q HIIHW� VL
OHV YDOHXUV REWHQXHV VRQW VXSpULHXUHV � FHOOH GX FRSRO\PþUH SXU pWXGLp VHXO� �������
HOOHV QH PRQWUHQW SDV SDU FRQWUH� XQ UpHO HIIHW UHWDUG � O¶LQIODPPDWLRQ� /D SUpVHQFH
GH WDOF� TXL SDUWLFLSH � OD IRUPDWLRQ G¶XQH FRXFKH FKDUERQQHXVH YLWUHXVH� Q¶DXJ�
PHQWH SDV GH PDQLþUH VLJQLILFDWLYH OD YDOHXU GH O¶,/2 FH TXL QRXV DXWRULVH � HQ
GpGXLUH TXH OH WDOF MRXH XQ U{OH GH UHWDUGDQW GH IODPPH SHX HIILFDFH SRXU OH FRSR�
O\PþUH VW\UþQH±EXWDGLþQH HW FH UpVXOWDW QH FRQILUPH SDV OHV H[FHOOHQWHV YDOHXUV RE�
WHQXHV >�@�

2Q D SX FRQVWDWHU� )LJ� �� TXH OD UHSUpVHQWDWLRQ JUDSKLTXH GHV YDOHXUV GH O¶,/2 HQ
IRQFWLRQ GX SRXUFHQWDJH HQ WDOF VH UpSDUWLVVDLHQW VHQVLEOHPHQW GH SDUW HW G¶DXWUH
G¶XQH GURLWH�

%LEOLRJUDSKLH

� /� (O :DWLN� 3� $QWRQHWWL� <� &ODLUH� +� =LQHGGLQH� -� .DORXVWLDQ� &� 5RVVL DQG $� 3ÅULFKDXG�
-� 7KHUP� $QDO� &DO�� �� ������ ����

� *� &DPLQR� /� &RVWD DQG /� 7URVVDUHOOL� 3RO\P� 'HJUDG� 6WDE�� � ������ ����
� /� (O :DWLN� +� =LQHGLQH� (� *DXGLQ� &� 5RVVL� <� &ODLUH� -� .DORXVWLDQ DQG $� 3ÅULFKDXG�

6\PS� ,QWHUQDWLRQDO VXU /p(QYLURQQHPHQW� .ÅQLWUD� 0DURF� ��−�� $YULO �����
� 6� 9� /HYFKLN� *� )� /HYFKLN� *� &DPLQR DQG /� &RVWD� -� )LUH 6F�� �� ������ ���
� *� &DPLQR� /� &RVWD� *� &ORXHW� -� %URVVDV� 0� %HUW DQG $� *X\RW� 3RO\P� 'HJUDG� 6WDE��

� ������ ��� DQG ����
� (� *DXGLQ� /� (O :DWLN� &� 5RVVL� <� &ODLUH� +� =LQHGGLQH� -� .DORXVWLDQ DQG $� 3ÅULFKDXG�

,Q� )LUH 5HWDUGDQF\ RI 3RO\PHUV� 7KH 8VH RI ,QWXPHVFHQFH� 5R\DO 6RFLHW\ RI &KHPLVWU\�
�(GV��� *� &DPLQR� 0� /H %UDV� 6� %RXUELJRW DQG 5� 'HOREHO� &DPEULGJH� �����

� *� &DPLQR� /� &RVWD DQG *� 0DUWLQDVVRY� 3RO\P� 'HJUDG� 6WDE�� �� ������ ����
� *� &DPLQR� /� &RVWD DQG /� 7URVVDUHOOL� 3RO\P� 'HJUDG� 6WDE�� �� ������ ����
� +� 6FKHIIH� -� 5R\� 6WDWLVW� 6RF�� ������ �� DQG ����
�� -� $� &RUQHOO� ([SHULPHQWV ZLWK PL[WXUHV� :LOH\� �����
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