
/D�WUDMHFWRLUH�GpIRUPDEOH���XQ�PRGqOH�RSWLTXH�GHV�FRQWRXUV

JpRGpVLTXHV�IRQGp�VXU�OH�SULQFLSH�GH�)HUPDW

(ULF�'HOpFKHOOH

/DERUDWRLUH�G
(WXGH�HW�GH�5HFKHUFKH�HQ

,QVWUXPHQWDWLRQ�6LJQDX[�HW�6\VWqPHV

8QLYHUVLWp�3DULV����9DO�GH�0DUQH��&UpWHLO��)UDQFH

GHOHFKHOOH#XQLY�SDULV���IU

-DFTXHV�/HPRLQH

/DERUDWRLUH�G
(WXGH�HW�GH�5HFKHUFKH�HQ

,QVWUXPHQWDWLRQ�6LJQDX[�HW�6\VWqPHV

8QLYHUVLWp�3DULV����9DO�GH�0DUQH��&UpWHLO��)UDQFH

OHPRLQH#XQLY�SDULV���IU

5pVXPp

1RXV SUpVHQWRQV XQH QRXYHOOH LQWHUSUpWDWLRQ GH O©DSSURFKH
� FRQWRXUV JpRGpVLTXHV � GpYHORSSpH UpFHPPHQW SRXU OD

GpWHFWLRQ GH FRQWRXUV VXU OHV LPDJHV� 3RXU FHOD� XQ PRGqOH

RSWLTXH IRQGp VXU OH SULQFLSH GH )HUPDW HVW DSSOLTXp VXU OHV

LPDJHV HVW DVVLPLODQW FHOOHV�FL j GHV PLOLHX[ QRQ

KRPRJqQHV SRXU OD SURSDJDWLRQ GH OD OXPLqUH� &HWWH

DSSURFKH GpILQLH XQH QRXYHOOH YDULpWp DFWLYH� OD
� WUDMHFWRLUH GpIRUPDEOH �� /HV GHX[ DSSURFKHV

� WUDMHFWRLUHV GpIRUPDEOHV � HW � FRQWRXUV JpRGpVLTXHV �

DERXWLVVHQW DX PrPH IRUPDOLVPH� FH TXL SHUPHW GH PRQWUHU

GH TXHOOH PDQLqUH OHV GLIIpUHQWHV JUDQGHXUV pWDEOLHV GDQV OD

VHFRQGH DSSURFKH SHXYHQW WURXYHU XQH LQWHUSUpWDWLRQ

SK\VLTXH�

0RWV FOpV � &RQWRXUV GpIRUPDEOHV� FRQWRXUV JpRGpVLTXHV�

SULQFLSH GH )HUPDW� WUDMHFWRLUH GpIRUPDEOH�

$EVWUDFW

:H SUHVHQW D QHZ LQWHUSUHWDWLRQ RI WKH JHRGHVLF�EDVHG

DSSURDFK IRU GHIRUPDEOH FRQWRXU LQ WHUPV RI WKH ZHOO NQRZ

)HUPDW SULQFLSOH� 6R� ZLWK JUH\ OHYHOV LPDJH YLHZHG DV
UHIUDFWLRQ LQGH[HV� ZH GHILQH WKH GHIRUPDEOH SDWK E\ D VHW

RI HTXDWLRQV IRU D PLQLPLVDWLRQ SUREOHP� 1XPHULFDO

VROXWLRQV DUH REWDLQHG ZLWK D G\QDPLF SURJUDPPLQJ

WHFKQLTXH ZKLFK SURGXFHV YHU\ UREXVW DQG VWDEOH UHVXOWV�

:H SUHVHQW H[SHULPHQWV LQYROYLQJ WKH GHWHFWLRQ RI

FRQWRXUV IURP V\QWKHWLF DQG UHDO LPDJHV� %RWK� RSWLFDO DQG
JHRGHVLF DSSURDFKHV DUH JRYHUQHG E\ WKH VDPH HTXDWLRQ�

%XW WKH RSWLFDO RQH ZLWK WKH GHIRUPDEOH SDWKV JLYHV XV D

SK\VLFDO VHQVH�

.H\ ZRUGV � 'HIRUPDEOH FRQWRXUV� JHRGHVLF FRQWRXUV�

)HUPDW SULQFLSOH� GHIRUPDEOH SDWKV�

�� ,QWURGXFWLRQ

'HSXLV OHXU LQWURGXFWLRQ HQ ����� OHV FRQWRXUV

GpIRUPDEOHV� RX FRQWRXUV DFWLIV� VRQW GHYHQXV WUqV

SRSXODLUHV >�@� >�@ HW >�@� /HXU DSSOLFDWLRQ VH VLWXH GDQV GH

QRPEUHX[ GRPDLQHV WHOV TXH OD UHFRQQDLVVDQFH GHV IRUPHV�

OD ELRORJLH RX O©LPDJHULH PpGLFDOH� /H SOXV VRXYHQW� OH

PRGqOH XWLOLVp UHSRVH VXU XQH DQDORJLH PpFDQLTXH�
5pFHPPHQW� XQH QRXYHOOH DSSURFKH GpYHORSSpH SDU &RKHQ

	 .LPPHO >�@ XWLOLVH OD QRWLRQ GH FKHPLQ GH PRLQGUH

DFWLRQ� RX FRQWRXU JpRGpVLTXH� SRXU OD GpWHFWLRQ GH

FRQWRXUV�

'DQV FHW DUWLFOH� QRXV SURSRVRQV XQH PpWKRGH TXL V©DSSXLH

VXU XQH DQDORJLH RSWLTXH SRXU GpILQLU XQ QRXYHDX PRGqOH
GH FRQWRXU GpIRUPDEOH� OD � WUDMHFWRLUH GpIRUPDEOH �� /D

UpVROXWLRQ QXPpULTXH GX SUREOqPH GH PLQLPLVDWLRQ TXL HQ

GpFRXOH HVW IRQGpH VXU OH SULQFLSH GH SURJUDPPDWLRQ

G\QDPLTXH� 'H QRPEUHX[ H[HPSOHV GH GpWHFWLRQ VXU

LPDJHV V\QWKpWLTXHV HW UpHOOHV LOOXVWUHQW OD PpWKRGH
SURSRVpH� (QILQ� QRXV PRQWURQV GH TXHOOH PDQLqUH OHV GHX[

DSSURFKHV � WUDMHFWRLUH GpIRUPDEOH � HW � FRQWRXU

JpRGpVLTXH � SHXYHQW rWUH UDSSURFKpHV�

�� &RQWRXUV�DFWLIV

/HV PRGqOHV FODVVLTXHV GH FRQWRXUV DFWLIV IRQW DSSHO j OD

QRWLRQ GH FRUSV pODVWLTXHV VXELVVDQW GHV FRQWUDLQWHV

H[WpULHXUHV >�@� >�@ HW >�@� /D IRUPH SULVH SDU O©pODVWLTXH HVW
OLpH j XQH PLQLPLVDWLRQ G©pQHUJLH WRWDOH� &HOOH�FL HVW

FRPSRVpH SDU OD VRPPH G©XQH pQHUJLH LQWHUQH �pQHUJLH GH

UpJXODULVDWLRQ� OLpH j O©pORQJDWLRQ HW j OD WRUVLRQ GX FRUSV�

HW G©XQH pQHUJLH H[WHUQH OLpH DX[ IRUFHV H[WpULHXUHV

�GpILQLHV j SDUWLU GX JUDGLHQW RX GHV QLYHDX[ GH JULV G©XQH

LPDJH� DX[TXHOOHV O©pODVWLTXH HVW VRXPLV�



/©pQHUJLH GX PRGqOH PpFDQLTXH DVVRFLp j OD FRXUEH
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R� c& HW cc& VRQW UHVSHFWLYHPHQW OHV GpULYpHV SUHPLqUH HW

VHFRQGH GH & SDU UDSSRUW j Y� HW 3 HVW OH SRWHQWLHO DVVRFLp

DX[ IRUFHV H[WHUQHV� /H FKRL[ GHV FRQVWDQWHV Z� HW Z�

GpWHUPLQH O©pODVWLFLWp HW OD ULJLGLWp GH OD FRXUEH�

/D G\QDPLTXH GH GpIRUPDWLRQ� HW GRQF OH WHPSV� QH VRQW

SDV SULV HQ FRPSWH� 3RXU FHOD� DILQ G©DMRXWHU j

O©LQIRUPDWLRQ GH SRVLWLRQ �VWDWLTXH� FHOOH TXL FRQFHUQH

O©pYROXWLRQ GH FKDTXH � pOpPHQW � GH O©pODVWLTXH� LO

FRQYLHQW GH GpILQLU XQ V\VWqPH GH W\SH LQHUWLHO�GLVVLSDWLI�

/H FDUDFWqUH LQHUWLHO HVW REWHQX HQ GpILQLVVDQW XQH GHQVLWp
GH PDVVH SRXU O©pODVWLTXH� DORUV TXH OH FDUDFWqUH GLVVLSDWLI

HVW REWHQX HQ FRQVLGpUDQW TXH OH PLOLHX �O©LPDJH� SUpVHQWH

XQH FHUWDLQH YLVFRVLWp� $LQVL� PDVVH HW YLVFRVLWp UpJLVVHQW OD

G\QDPLTXH GH GpIRUPDWLRQ� ,O VH SRVH DORUV OH SUREOqPH

VXLYDQW � GH TXHOOH PDQLqUH GpILQLU FHV GHX[ JUDQGHXUV

FRPSWH WHQX GHV LPDJHV j WUDLWHU " 3RXU FHOD� OH PRGqOH HVW
JpQpUDOHPHQW VLPSOLILp G©XQH SDUW HQ QH FRQVLGpUDQW TXH

O©DVSHFW GLVVLSDWLI GH OD G\QDPLTXH �OH FRUSV HVW VDQV

PDVVH�� G©DXWUH SDUW HQ IL[DQW XQ FRHIILFLHQW GH YLVFRVLWp

FRQVWDQW GDQV WRXW OH PLOLHX� /D PLQLPLVDWLRQ GH O©pQHUJLH

WRWDOH DERXWLW j XQ UpVXOWDW TXL GpSHQG IRUWHPHQW GX FKRL[
GH OD YDOHXU UHWHQXH SRXU OD YLVFRVLWp� &HUWDLQHV PpWKRGHV

WHQWHQW G©pQRQFHU XQH ORL G©pYROXWLRQ ORFDOH SRXU OD

YLVFRVLWp >�@� PDLV Oj HQFRUH� OD ORL REWHQXH� OH SOXV VRXYHQW

j SDUWLU G©KHXULVWLTXHV� Q©HVW YDODEOH TXH SRXU FHUWDLQHV

IDPLOOHV G©LPDJHV >�@� 8QH DXWUH VROXWLRQ FRQVLVWH j

PRGLILHU O©pQHUJLH H[WpULHXUH HQ LQWpJUDQW GH QRXYHOOHV
IRUFHV TXL QH VRQW SDV DWWDFKpHV DX[ GRQQpHV PDLV SHXYHQW

rWUH UpJOpHV VXLYDQW OHV LPDJHV j WUDLWHU� F©HVW OH FDV SDU

H[HPSOH GX PRGqOH GX EDOORQ >�@� 2Q SHXW QRWHU pJDOHPHQW

O©H[LVWHQFH GH PRGqOHV GH YDULpWpV DFWLYHV TXL QH VRQW SDV

IRQGpV VXU OH PRGqOH GH O
pODVWLTXH� SDU H[HPSOH XQH

GpIRUPDWLRQ JpRPpWULTXH GH FRQWRXUV VLPXOH O
H[SDQVLRQ
G
XQ OLTXLGH VXU XQ UHOLHI >�@� OD IRUPDOLVDWLRQ V
LQVSLUH GH

FHOOH XWLOLVpH HQ PpFDQLTXH SRXU FDUDFWpULVHU OD SURSDJDWLRQ

G
XQ IURQW G
RQGH�

/HV LQFRQYpQLHQWV SULQFLSDX[ GHV WHFKQLTXHV GH FRQWRXUV

DFWLIV SHXYHQW rWUH UpVXPpV DLQVL� �L� O
LQLWLDOLVDWLRQ � OH

FRQWRXU LQLWLDO GRLW rWUH SODFp WUqV SUqV GHV FRQWRXUV GH
O
REMHW SRXU QH SDV rWUH DUUrWp SDU GHV pOpPHQWV QRQ

VLJQLILFDWLIV �PLQLPXP ORFDX[�� �LL� OH SDUDPpWUDJH �

O
pQHUJLH LQWHUQH Q
HVW SDV LQYDULDQWH SDU FKDQJHPHQW

G
pFKHOOH� GH SOXV OD IRUFH GH FRQWUDFWLRQ Q
HVW SDV WRXMRXUV

DSSURSULpH j XQH ERQQH SURJUHVVLRQ GX FRQWRXUV YHUV OD
VROXWLRQ� 7RXWHIRLV� GHV WUDYDX[ UpFHQWV RQW SHUPLV

G©DPpOLRUHU FHV IDLEOHVVHV HQ LQWURGXLVDQW OD

PXOWLUpVROXWLRQ VRLW GLUHFWHPHQW VXU OHV GRQQpHV� SDU

WUDQVIRUPDWLRQ S\UDPLGDOH GHV LPDJHV� VRLW HQ DSSOLTXDQW

GHV PRGqOHV SDUDPpWULTXHV KLpUDUFKLTXHV GH FRQWRXUV >�@�

�� &RQWRXUV�JpRGpVLTXHV

8QH DSSURFKH GpULYpH GX PRGqOH PpFDQLTXH FODVVLTXH
SRXU OH FRQWRXUV DFWLI HVW SUpVHQWpH GDQV >�@� /©LGpH

GpYHORSSpH SDU OHV DXWHXUV HVW GH V©DIIUDQFKLU GX SUREOqPH

GX FKRL[ GHV SDUDPqWUHV GH UpJXODULVDWLRQ HQ FRQVWLWXDQW

XQH pQHUJLH H[WHUQH �GRQF OLpH DX[ GRQQpHV� TXL LQWqJUH GH

PDQLqUH QDWXUHOOH XQ WHUPH GH UpJXODULVDWLRQ� /H PRGqOH

LVVX GH OD QRXYHOOH IRUPXODWLRQ GX SUREOqPH GH
PLQLPLVDWLRQ G©pQHUJLH Q©HVW DORUV SOXV j FDUDFWqUH

PpFDQLTXH PDLV UHSRVH VXU OD UHFKHUFKH GH OD JpRGpVLTXH

PLQLPDOH VXU XQH VXUIDFH G©DFWLRQ PLQLPDOH� HQ G©DXWUHV

WHUPHV OH FKHPLQ OH SOXV FRXUW HQWUH GHX[ SRLQWV DX WUDYHUV

G©XQ UHOLHI� %LHQ TXH OD GpPDUFKH LQLWLDOH VRLW GLIIpUHQWH GH

FHOOH TXH QRXV SUpVHQWRQV GDQV FHW DUWLFOH� OH IRUPDOLVPH
TXL HQ GpFRXOH HVW VHPEODEOH j FHOXL TXL HVW DVVRFLp DX

PRGqOH RSWLTXH TXH QRXV SUpVHQWRQV� 'DQV O©DSSURFKH

SURSRVpH SDU &RKHQ HW .LPPHO >�@� OD GpWHFWLRQ G©XQ

FRQWRXU HVW REWHQXH SDU OD UHFKHUFKH GX FKHPLQ & G©DFWLRQ

PLQLPXP HQWUH GHX[ SRLQWV $ HW %� /©pQHUJLH j PLQLPLVHU
j SRXU H[SUHVVLRQ
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3 HVW OH SRWHQWLHO G©DWWUDFWLRQ OLp DX[ GRQQpHV HW Z HVW XQH
FRQVWDQWH GH SRQGpUDWLRQ GX WHUPH GH UpJXODULVDWLRQ� 6L OH

SDUDPqWUH V UHSUpVHQWH OD ORQJXHXU G©DUF GH OD FRXUEH &�

DORUV � �c  & V
�

� HW O©pTXDWLRQ ��� GHYLHQW
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3 3 Z � UHSUpVHQWH XQ SRWHQWLHO GRWp G©XQ WHUPH GH

UpJXODULVDWLRQ TXL FRQWU{OH OH OLVVDJH GH OD FRXUEH� (Q HIIHW�
RQ PRQWUH >�@ TXH OD YDOHXU DEVROXH GH OD FRXUEXUH N OH

ORQJ GH OD JpRGpVLTXH HVW OLPLWpH SDU
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R� ' HVW OH GRPDLQH GH O©LPDJH VXU OHTXHO HVW GpILQL OH

SRWHQWLHO 3� $FFURvWUH OD FRQVWDQWH Z� DXJPHQWH OH

GpQRPLQDWHXU VDQV DIIHFWHU OH QXPpUDWHXU GDQV ���� DLQVL Z

DJLW ELHQ FRPPH SDUDPqWUH GH UpJXODULVDWLRQ GH OD FRXUEH�

/H SRWHQWLHO G©DWWUDFWLRQ 3 SHXW�rWUH GLUHFWHPHQW FDOFXOHU j

SDUWLU GHV QLYHDX[ GH JULV RX GX JUDGLHQW GH O©LPDJH� RX �HW
F©HVW OD FDV ORUVTXH OHV FRQWRXUV UHFKHUFKpV SUpVHQWHQW

FHUWDLQHV GLVFRQWLQXLWpV� rWUH XQH IRQFWLRQ GH OD FDUWH GHV

GLVWDQFHV GHV SL[HO GH O©LPDJH DX[ SRLQWV GH FRQWRXUV

SUpDODEOHPHQW GpWHFWpV SDU XQ RSpUDWHXU DG KRF� 'DQV OHV

GHX[ FDV� OD PpWKRGH GH UpVROXWLRQ QXPpULTXH GLIIqUH GH



FHOOH FODVVLTXHPHQW XWLOLVpH SRXU OHV YDULpWpV DFWLYHV� (Q

HIIHW� OH FRQWRXU UHFKHUFKp Q©HVW SDV GpWHFWp DSUqV

GpIRUPDWLRQV VXFFHVVLYHV G©XQ FRQWRXU LQLWLDO� PDLV j OD
VXLWH G©XQH SURFpGXUH GH SURSDJDWLRQ HQWUH OHV SRLQWV GH

GpSDUW HW G©DUULYpH TXL GRLYHQW FRUUHVSRQGUH j GHV SL[HOV

HIIHFWLYHPHQW VLWXpV VXU OH FRQWRXU j GpWHFWHU�

�� 3ULQFLSH�GH�)HUPDW

/H SULQFLSH GH )HUPDW� GRQW O©pQRQFp HVW OH VXLYDQW � 3RXU

DOOHU G©XQ SRLQW j XQ DXWUH� OD OXPLqUH HPSUXQWH OH WUDMHW

SRXU OHTXHO OH WHPSV GH SDUFRXUV HVW PLQLPXP � UHSUpVHQWH
XQH VXUSUHQDQWH WUDQVLWLRQ HQWUH OD ORL TXL UpJLW OD

GpIRUPDWLRQ G©XQ FRUSV pODVWLTXH HW FHOOH TXL GpFULW OD

G\QDPLTXH G©XQH PDVVH HQ PRXYHPHQW� 8Q UXEDQ� RX XQ

ILO pODVWLTXH� HVW XQ FRUSV GRQW FHUWDLQV SRLQWV SHXYHQW VXELU

XQH FRQWUDLQWH GH WUDFWLRQ LQGXLVDQW XQ pWLUHPHQW ORFDO� /D

GpIRUPDWLRQ QH YDULH SDV GDQV OH WHPSV VL OHV FRQWUDLQWHV
VRQW PDLQWHQXHV FRQVWDQWHV� /D GHVFULSWLRQ GH O©pWDW GX

FRUSV� F©HVW�j�GLUH OD SRVLWLRQ GHV pOpPHQWV TXL OH

FRPSRVHQW FROOHFWLYHPHQW� HVW LQGpSHQGDQWH GX WHPSV�

,QYHUVHPHQW� XQ REMHW HQ PRXYHPHQW HVW YX FRPPH XQH

HQWLWp LQGLYLGXHOOH �XQ EORF� TXL WUDYHUVH O©HVSDFH DX FRXUV
GX WHPSV� /H PRXYHPHQW GH O©REMHW HVW DORUV DVVRFLp j XQH

WUDMHFWRLUH VSDWLR�WHPSRUHOOH SRXU ODTXHOOH� SDU GpILQLWLRQ� LO

HVW LQGLVSHQVDEOH GH SUHQGUH HQ FRPSWH OH WHPSV� (Q FH TXL

FRQFHUQH OD OXPLqUH� VRQ WUDMHW HVW GpILQL j OD IRLV GDQV

O©HVSDFH �SDU OH FKHPLQ HPSUXQWp HQWUH GHX[ SRLQWV� HW

GDQV OH WHPSV �SDU OD YLWHVVH HQWUH FHV SRLQWV�� ,O HVW
JpQpUDOHPHQW SOXV QDWXUHO GH SHUFHYRLU FH WUDMHW VSDWLR�

WHPSRUHO VRXV IRUPH G©XQH FRXUEH RFFXSpH HQ WRXW SRLQW HW

j WRXW PRPHQW SDU OD OXPLqUH� (Q FRQVpTXHQFH� O©DVSHFW

WHPSRUHO GLVSDUDvW� /H UD\RQ GH OXPLqUH� ELHQ TXH GpILQL

SDU XQH HQWLWp LVROpH RFFXSDQW WRXU j WRXU FKDTXH VLWH GX

WUDMHW� HVW YX FRPPH XQ ILO LQGLYLVLEOH� G©R� OH WHUPH GH
� UDL GH OXPLqUH ��

��� &KHPLQ RSWLTXH

'©DSUqV OH SULQFLSH GH )HUPDW� OH WHPSV GH SDUFRXUV 7 HQWUH
GHX[ SRLQWV $ HW % HVW GpILQL SDU
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R� Y F Q HVW OD YLWHVVH GH OD OXPLqUH GDQV OH PLOLHX� HOOH

HVW IRQFWLRQ GH O©LQGLFH GH UpIUDFWLRQ Q GH FH PLOLHX� F HVW OD

YLWHVVH GH OD OXPLqUH GDQV OH YLGH�

'DQV XQ PLOLHX QRQ KRPRJqQH� O©LQGLFH GH UpIUDFWLRQ YDULH
G©XQ SRLQW j XQ DXWUH HW OH WHPSV GH SDUFRXUV HVW H[SULPp

HQ IRQFWLRQ GH Q j O©DLGH GH ���
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'DQV OH FDV G©XQH WUDMHFWRLUH SODQDLUH� OH FKHPLQ HPSUXQWp

HQWUH GHX[ SRLQWV SHXW rWUH GpFULW SDU OD WUDMHFWRLUH

� �\ I [ � (Q SRVDQW GV G[ G\ �� � HW HQ FRQVLGpUDQW SDU

H[HPSOH OD YDULDELOLWp HQ \� [ GpILQLW DORUV OH SDUDPqWUH GH

OD WUDMHFWRLUH� OH WHPSV GH SDUFRXUV ��� HVW GRQQp SDU

7
F

Q \ G[
[

[

$

%

 �³
�

� �
� ���
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/H SULQFLSH GH )HUPDW� RX SULQFLSH GH PRLQGUH WHPSV� SRVH

TXH 7 HVW PLQLPXP VXU OD WUDMHFWRLUH� RQ D G7  � TXL

LQGLTXH� HQ IDLW� TXH O©LQWpJUDOH GX WHPSV GH SDUFRXUV HVW
VWDWLRQQDLUH SDU UDSSRUW DX[ YDULDWLRQV GH OD WUDMHFWRLUH�

PDLV QRXV FRQVLGpURQV LFL TXH OH WHPSV GH SDUFRXUV GH OD

OXPLqUH HVW UpHOOHPHQW PLQLPXP�

��� (TXDWLRQ G©(XOHU�/DJUDQJH

/D UpVROXWLRQ GH G7  � j SDUWLU GH O©H[SUHVVLRQ ��� GX

WHPSV GH SDUFRXUV HVW REWHQXH SRXU
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R� / HVW XQ ODJUDQJLHQ TXL D SRXU H[SUHVVLRQ
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/D UHODWLRQ ��� HVW O©pTXDWLRQ G©(XOHU�/DJUDQJH DVVRFLpH j

OD WUDMHFWRLUH � �\ I [ VXLYLH SDU OD OXPLqUH� (Q H[SULPDQW

OHV GpULYpHV SDUWLHOOHV GDQV ��� j O©DLGH GH ��� HW DSUqV

VLPSOLILFDWLRQV RQ REWLHQW XQH pTXDWLRQ DX[ GpULYpHV

SDUWLHOOHV �('3� QRQ OLQpDLUH GX VHFRQG RUGUH HQ \
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TXH O©RQ SHXW PHWWUH VRXV OD IRUPH
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QXPpULTXH HVW REWHQXH SDU DSSUR[LPDWLRQ GHV GpULYpHV

SDUWLHOOHV j O©DLGH GHV GLIIpUHQFHV ILQLHV FHQWUpHV DX SRLQW

� �[ \M M� � &H TXL SHUPHW G©pFULUH
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GRQW OD IRUPH PDWULFLHOOH HVW GRQQpH SDU
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/D PDWULFH 0 HVW WULGLDJRQDOH� OD UpVROXWLRQ GH ���� HVW

GRQF IDFLOHPHQW REWHQXH SDU GpFRPSRVLWLRQ /8� 2Q QRWH
WRXWHIRLV TXH OHV pOpPHQWV GH OD PDWULFH GpSHQGHQW GH \

�QRQ OLQpDULWp GH O©('3� HW HQ SUDWLTXH� OD UpVROXWLRQ

PDWULFLHOOH QpFHVVLWH XQH LQLWLDOLVDWLRQ DVVH] SURFKH GH OD

VROXWLRQ UpHOOH� 'DQV OH FDV FRQWUDLUH� XQH PpWKRGH LWpUDWLYH

GH W\SH *DXVV�6HLGHO XWLOLVDQW OD UHODWLRQ ���� HVW

SUpIpUDEOH�

��� 3URJUDPPDWLRQ G\QDPLTXH

/D PpWKRGH YDULDWLRQQHOOH GpILQLH FL�GHVVXV IDLW DSSHO j OD

GLVFUpWLVDWLRQ GHV pTXDWLRQV G©(XOHU�/DJUDQJH GH OD
WUDMHFWRLUH� /HV GpULYpHV VRQW DSSURFKpHV SDU OHV

GLIIpUHQFHV ILQLHV� FH TXL FRQIqUH j OD PpWKRGH XQH FHUWDLQH

VHQVLELOLWp DX EUXLW� 'H SOXV� OD FRQYHUJHQFH GH

O©DOJRULWKPH HVW UHWDUGpH SDU OD QRQ OLQpDULWp GH O©('3 �����

1RXV DYRQV GRQF XWLOLVp XQH WHFKQLTXH GLIIpUHQWH GH

UpVROXWLRQ QXPpULTXH� /D SURJUDPPDWLRQ G\QDPLTXH HVW
GDQV FHUWDLQV FDV O©XQ GHV LQVWUXPHQWV OHV SOXV HIILFDFHV

SRXU UHFKHUFKHU O©RSWLPXP G©XQH IRQFWLRQ� &HSHQGDQW� DILQ

G©DSSOLTXHU OD SURJUDPPDWLRQ G\QDPLTXH GDQV XQ

SURFHVVXV GH GpFLVLRQ� FH SURFHVVXV GRLW VDWLVIDLUH DX[

FRQGLWLRQV VXLYDQWHV � �L� OD GpFLVLRQ HVW FRPSRVpH GH

SOXVLHXUV VRXV GpFLVLRQV �GpQRPEUDEOHV RX QRQ� TXL VRQW
GHV VXLWHV GH GpFLVLRQV IDLVDQW SDUWLH G©XQH GpFLVLRQ� �LL� OH

SURFHVVXV HVW VpTXHQWLHO �GDQV XQH pWDSH GH GpFLVLRQ OHV

UpVXOWDWV GHV pWDSHV SUpFpGHQWHV VRQW GpMj WUDLWpV�� �LLL� OH

SURFHVVXV GH GpFLVLRQ HVW XQ SURFHVVXV GH 0DUNRY �OD

GpFLVLRQ G©XQH pWDSH QH GpSHQG TXH GH O©pWDSH SUpVHQWH HW

HVW LQGpSHQGDQWH GHV pWDSHV DQWpULHXUHV��

1RXV QH SUpVHQWHURQV LFL TXH OH SULQFLSH VXU OHTXHO UHSRVH

OD WHFKQLTXH GH SURJUDPPDWLRQ G\QDPLTXH� XQH

H[SOLFDWLRQ GpWDLOOpH SHXW rWUH WURXYpH GDQV >�@ � 3RXU OH

SUREOqPH GH PLQLPLVDWLRQ TXL QRXV FRQFHUQH� O©LGpH

XWLOLVpH HQ SURJUDPPDWLRQ G\QDPLTXH HVW OD VXLYDQWH �
SDUWDQW G©XQH WUDMHFWRLUH LQLWLDOH FRQVWLWXpH GH / SRLQWV� XQH

SURFpGXUH LWpUDWLYH SHUPHW GH WURXYHU OH PLQLPXP JOREDO

VXU WRXWHV OHV GpIRUPDWLRQV ORFDOHV SRVVLEOHV GH OD

WUDMHFWRLUH HQ SHUPHWWDQW j FKDTXH SRLQW GH VH GpSODFHU

GDQV XQ YRLVLQDJH GRQQp

�� 7UDMHFWRLUHV�GpIRUPDEOHV

/H SULQFLSH GH )HUPDW� QRXV SHUPHW GH GpILQLU XQ QRXYHDX

PRGqOH GH FRQWRXUV GpIRUPDEOHV � � OD WUDMHFWRLUH

GpIRUPDEOH �� /H FRQWRXU Q©HVW SDV DVVLPLOp j XQ FRUSV
pODVWLTXH TXL VH GpIRUPH GDQV XQ PLOLHX YLVTXHX[� PDLV LO

HVW UHSUpVHQWp SDU OD WUDMHFWRLUH G©XQ UD\RQ OXPLQHX[ TXL VH

SURSDJH GDQV O©LPDJH�

��� ,QGLFH GH UpIUDFWLRQ

/©LPDJH HVW DVVLPLOpH j XQ PLOLHX GH SURSDJDWLRQ GH OD

OXPLqUH� /©LQWHQVLWp GHV QLYHDX[ GH JULV HVW DORUV OLpH j

O©LQGLFH GH UpIUDFWLRQ TXL FDUDFWpULVH FH PLOLHX� /D UHODWLRQ

TXL OLH OHV GHX[ JUDQGHXUV HVW REWHQXH VRLW SDU

� � � � � � � �^ `Q [ \ , [ \ RX Q [ \ LQY , [ \� � � �  ����

R� LQY^` HVW XQH IRQFWLRQ GHV QLYHDX[ GH JULV� /HV

H[SUHVVLRQV ���� SHUPHWWHQW GH GpWHFWHU GH ILQHV VWUXFWXUHV

VRPEUHV RX FODLUHV VXU OHV LPDJHV HQ QLYHDX[ GH JULV� 6RLW

SDU O©LQWHUPpGLDLUH GX JUDGLHQW GH O©LPDJH� SDU H[HPSOH
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GH PDQLqUH j GRWHU OHV UpJLRQV GH FRQWRXUV GH YDOHXUV

IDLEOHV GH O©LQGLFH GH UpIUDFWLRQ�

��� 0LVH HQ £XYUH DOJRULWKPLTXH

/D PLVH HQ £XYUH DOJRULWKPLTXH DGRSWpH HVW VLPLODLUH j

FHOOH GpFULWH GDQV >�@� XQH GHVFULSWLRQ GpWDLOOpH SHXW�rWUH

WURXYpH GDQV >��@� /D FRQYHUJHQFH GH O
DOJRULWKPH HVW

DVVXUpH pWDQW GRQQp TXH OD FRQILJXUDWLRQ GHV SRLQWV VXU OH

FRQWRXU Q©HVW PRGLILpH TXH VL OH WHPSV GH SDUFRXUV WRWDO

SHXW rWUH UpGXLW VXU XQH QRXYHOOH FRQILJXUDWLRQ GDQV OD
IHQrWUH G©DQDO\VH� /H WHPSV GH SDUFRXUV HVW GRQF XQH

IRQFWLRQ PRQRWRQH GpFURLVVDQWH GX QRPEUH G©LWpUDWLRQV� /D

FRQYHUJHQFH GH O
DOJRULWKPH HVW QRUPDOHPHQW REWHQXH

ORUVTXH WRXV OHV SRLQWV GH OD WUDMHFWRLUH VH VWDELOLVHQW VXU

XQH SRVLWLRQ GRQQpH� (Q UpDOLWp� SRXU DVVXUHU FHWWH

FRQYHUJHQFH OD VWDELOLWp HVW UHFRQQXH ORUVTXH OH
GpSODFHPHQW PR\HQ GH WRXV OHV SRLQWV RX TXH OD YDULDWLRQ

GX WHPSV GH SDUFRXUV HQWUH GHX[ LWpUDWLRQV QH GpSDVVH SDV

XQ VHXLO GRQQp� &H FULWqUH G©DUUrW SHUPHW GH SDOOLHU OH

SUREOqPH G©pYHQWXHOOHV RVFLOODWLRQV GH OD WUDMHFWRLUH DXWRXU

GH OD VROXWLRQ�

�� 5pVXOWDWV�HW�GLVFXVVLRQ

&HWWH VHFWLRQ HVW LOOXVWUpH G©XQ FHUWDLQ QRPEUH GH UpVXOWDWV

GH GpWHFWLRQ GH FRQWRXUV� RXYHUWV RX IHUPpV� RX GH

VWUXFWXUHV SDUWLFXOLqUHV VXU GHV LPDJHV V\QWKpWLTXHV HW

UpHOOHV� 'H SOXV� QRXV PRQWUHURQV GH TXHOOH PDQLqUH OD

GpILQLWLRQ GH O©LQGLFH GH UpIUDFWLRQ SHUPHW GH FRQWU{OHU OD

UpJXODULWp GH OD WUDMHFWRLUH GH )HUPDW�



��� ([HPSOHV GH GpWHFWLRQV

'DQV FHWWH VHFWLRQ� OHV UpVXOWDWV VRQW REWHQXV j SDUWLU G©XQH

PLVH j O©pFKHOOH GHV YDOHXUV GH O©LQGLFH GH UpIUDFWLRQ GDQV

O©LQWHUYDOOH >�� �@�

/H SUHPLHU UpVXOWDW HVW REWHQX VXU XQH LPDJH V\QWKpWLTXH

UHSUpVHQWDQW XQ FHUFOH VXU XQ IRQG FRPSRVp G©pOpPHQWV GH

FRQWRXUV �LPDJH ���[��� SL[HOV�� /HV UpVXOWDWV LOOXVWUpV VXU
OD ILJXUH � VRQW REWHQXV SRXU GHX[ YDOHXUV GX SDUDPqWUH P

�FRORQQH GH JDXFKH� HW GLIIpUHQWHV YDOHXUV GX QLYHDX GH

EUXLW JDXVVLHQ �FRORQQH GH GURLWH� DMRXWp j O©LPDJH

RULJLQDOH�

)LJXUH ��� 'pWHFWLRQ VXU XQH LPDJH V\QWKpWLTXH� 3UHPLqUH OLJQH�

FRQWRXU LQLWLDO HW UpVXOWDWV REWHQXV UHVSHFWLYHPHQW SRXU P � �DX

FHQWUH� HW P � �j GURLWH�� 'HUQLqUH OLJQH� GpWHFWLRQV �P �� HQ

SUpVHQFH GH EUXLW SRXU XQH YDULDQFH GH ��� �j JDXFKH�� ���� �DX

FHQWUH� HW ��� �j GURLWH��

/H FRQWRXU LQLWLDO ILJXUp VXU O©LPDJH RULJLQDOH HVW FRQVWLWXp

GH �� SRLQWV UpJXOLqUHPHQW HVSDFpV OH ORQJ GH OD WUDMHFWRLUH

IHUPpH� 3RXU P �� OD WUDMHFWRLUH UHVWH DFFURFKpH� DSUqV
FRQYHUJHQFH� VXU GHV pOpPHQWV GH FRQWRXUV QRQ

VLJQLILFDWLIV� 8QH OpJqUH DXJPHQWDWLRQ GH OD WDLOOH GH OD

IHQrWUH G©DQDO\VH �P �� SHUPHW j OD WUDMHFWRLUH GH VH

GpIRUPHU SRXU YHQLU pSRXVHU DSSUR[LPDWLYHPHQW OH FHUFOH�

'DQV OH FDV G©XQH LPDJH GpJUDGpH� O©DOJRULWKPH PRQWUH

XQH ERQQH UREXVWHVVH DX EUXLW� /HV UpVXOWDWV REWHQXV� SRXU
GHV YDULDQFHV pJDOHV j ���� ���� HW ���� VRQW VDWLVIDLVDQW

PrPH SRXU XQ IRUW QLYHDX GH EUXLW�

/H VHFRQG H[HPSOH SRUWH VXU OD GpWHFWLRQ GH ILQHV

VWUXFWXUHV VXU GHV LPDJHV G©DQJLRJUDSKLH UpWLQLHQQH� $

SDUWLU G©XQH WUDMHFWRLUH LQLWLDOH RXYHUWH� RQ FKHUFKH j
GpWHFWHU OHV YDLVVHDX[ TXL DSSDUDLVVHQW SOXV FODLUV TXH OH

UHVWH GH O©LPDJH �ILJXUH ��� /HV YDOHXUV GH O©LQGLFH GH

UpIUDFWLRQ VRQW REWHQXHV j O©DLGH GH O©pTXDWLRQ �� DSSOLTXpH

VXU OHV QLYHDX[ GH JULV GH O©LPDJH RULJLQDOH�

)LJXUH ��� 'pWHFWLRQ GH VWUXFWXUHV OLQpDLUHV� $ JDXFKH�

WUDMHFWRLUHV LQLWLDOHV� $ GURLWH� UpVXOWDW GH OD GpWHFWLRQ GHV

YDLVVHDX[ DSUqV UHVSHFWLYHPHQW �� HW �� LWpUDWLRQV� SRXU XQH

YDOHXU GH P ��

/H WURLVLqPH H[HPSOH LOOXVWUH pJDOHPHQW OD GpWHFWLRQ G©XQ
FRQWRXU j SDUWLU G©XQH WUDMHFWRLUH IHUPpH LQLWLDOLVpH VXU XQH

LPDJH pFKRJUDSKLTXH GX F£XU �FRXSH WUDQVYHUVDOH��

ILJXUH �� /D WUDMHFWRLUH LQLWLDOH HVW FRQVWLWXpH GH ��� SRLQWV�

/HV YDOHXUV GH O©LQGLFH GH UpIUDFWLRQ VRQW GRQQpHV SDU

O©pTXDWLRQ �� DSSOLTXpH VXU OHV QLYHDX[ GH JULV GH O©LPDJH
RULJLQDOH� /H UpVXOWDW PRQWUH OD VWDELOLVDWLRQ GH OD

WUDMHFWRLUH VXU OD SDURL GX P\RFDUGH�

)LJXUH ��� 5pVXOWDW GH OD GpWHFWLRQ VXU O©LPDJH pFKRJUDSKLTXH GX

F£XU� &RQWRXU LQLWLDO HW pYROXWLRQ GX FRQWRXU UHVSHFWLYHPHQW

DSUqV ��� �� HW �� LWpUDWLRQV �DYHF P ���

/H TXDWULqPH H[HPSOH SRUWH VXU OD GpWHFWLRQ GX YHQWULFXOH

JDXFKH VXU XQH LPDJH pFKRJUDSKLTXH �FRXSH ORQJLWXGLQDOH�
� FDYLWpV�� /H FRQWRXU LQLWLDO HVW SRVLWLRQQHU GH SDUW HW

G©DXWUH GX FRQWRXU UHFKHUFKp �ILJXUH ��� /D FRQYHUJHQFH

HVW REWHQXH DSUqV �� LWpUDWLRQV�

/H GHUQLHU H[HPSOH PRQWUH OH UpVXOWDW GH OD GpWHFWLRQ G©XQH

FHOOXOH PXVFXODLUH �ILJXUH ��� /©LQGLFH GH UpIUDFWLRQ HVW

FDOFXOp j SDUWLU GH OD QRUPH GX JUDGLHQW LQYHUVpH� /D WDLOOH
GH OD IHQrWUH G©DQDO\VH HVW IL[pH j OD YDOHXU P � HW OH



UpVXOWDW ILQDO HVW REWHQX DSUqV �� LWpUDWLRQV GH O©DOJRULWKPH�

/D WUDMHFWRLUH HVW LQLWLDOLVpH SDU XQH IRUPH UHFWDQJXODLUH

SODFpH GH SDUW HW G©DXWUH GHV FRQWRXUV GH OD FHOOXOH�
/©pYROXWLRQ GH FHWWH WUDMHFWRLUH HVW LOOXVWUpH VXU OD ILJXUH �

DX[ LWpUDWLRQV �� �� HW ���

)LJXUH ��� 5pVXOWDW GH OD GpWHFWLRQ VXU O©LPDJH pFKRJUDSKLTXH GX

F£XU� &RQWRXU LQLWLDO HW pYROXWLRQ GX FRQWRXU UHVSHFWLYHPHQW

DSUqV �� �� HW �� LWpUDWLRQV �DYHF P ���

)LJXUH ��� 5pVXOWDW GH OD GpWHFWLRQ VXU XQH FHOOXOH PXVFXODLUH�

3UHPLqUH OLJQH � FRQWRXU LQLWLDO UHSRUWp UHVSHFWLYHPHQW VXU

O©LPDJH RULJLQDOH HW VXU O©LPDJH GX JUDGLHQW LQYHUVp� /LJQHV

VXLYDQWHV� pYROXWLRQ GX FRQWRXU DX[ LWpUDWLRQV �� �� HW �� �DYHF

P ���

�� 6LPLOLWXGHV�DYHF�OHV�FRQWRXUV�JpRGpVLTXHV

/H WHUPH GH UpJXODULVDWLRQ LQWURGXLW GDQV OH PRGqOH GHV

FRQWRXUV JpRGpVLTXHV SHUPHW GH FRQWU{OHU OH OLVVDJH GH OD

FRXUEH� ,O HVW LQWULQVqTXH DX[ GRQQpHV� /H IRUPDOLVPH GH
O©DSSURFKH JpRGpVLTXH pWDQW LGHQWLTXH j FHOXL GH

O©DSSURFKH TXH QRXV SURSRVRQV� QRXV GRQQRQV GDQV FH TXL

VXLW XQH LQWHUSUpWDWLRQ SK\VLTXH GH OD UpJXODULVDWLRQ DX

WUDYHUV GX SULQFLSH GH )HUPDW� 'DQV OD VHFWLRQ SUpFpGHQWH

OD GpILQLWLRQ GH O©LQGLFH GH UpIUDFWLRQ FRPPH IRQFWLRQ GHV

QLYHDX[ GH JULV RX GHV YDOHXUV GX JUDGLHQW GH O©LPDJH HVW
GRQQpH SDU OHV pTXDWLRQV ���� HW ����� 0DLV TX©HQ HVW�LO GH

O©LQIOXHQFH GH O©pFKHOOH GHV YDOHXUV GH O©LQGLFH GH UpIUDFWLRQ

Q DLQVL REWHQXHV VXU OH UpVXOWDW ILQDO "� (Q HIIHW� ELHQ TXH

O©H[SUHVVLRQ GX WHPSV GH SDUFRXUV �pTXDWLRQ �� PRQWUH TXH

OD WUDMHFWRLUH HVW LQYDULDQWH SDU FKDQJHPHQW G©pFKHOOH GHV

YDOHXUV GH Q� LO Q©HQ GHPHXUH SDV PRLQV TXH GDQV
O©H[SUHVVLRQ GH O©('3 DVVRFLpH j FHWWH WUDMHFWRLUH

�pTXDWLRQ �� OD YDOHXU GX UDSSRUW HQWUH Q HW FHV YDULDWLRQV

�VXLYDQW [ RX \� LQIOXH VXU OD VROXWLRQ ILQDOH� 1RXV

SURSRVRQV GRQF GH GpILQLU XQ QRXYHO LQGLFH GH UpIUDFWLRQ

GH OD PDQLqUH VXLYDQWH

� � � �Q [ \ Q Q [ \� � �
�
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R� 'Q HVW REWHQX j O©DLGH GHV pTXDWLRQV ���� RX ���� HW

QRUPDOLVp � > @'Q � � �� �� Q� HVW XQ RIIVHW j YDOHXU FRQVWDQWH

SRXU WRXV OHV SL[HOV GH O©LPDJH� 'H OD VRUWH� O©pTXDWLRQ ���
GHYLHQW
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/H WHPSV GH SDUFRXUV WRWDO HVW GRQF OD VRPPH GX WHPSV GH

SDUFRXUV GH OD OXPLqUH GDQV XQ PLOLHX G©LQGLFH GH

UpIUDFWLRQ KRPRJqQH Q� HW GX WHPSV GH SDUFRXUV GH OD

OXPLqUH GDQV XQ PLOLHX QRQ KRPRJqQH� 2U GDQV OH PLOLHX
KRPRJqQH� QRXV VDYRQV TXH OD WUDMHFWRLUH GH )HUPDW HVW

XQH GURLWH DORUV TXH SRXU OH PLOLHX QRQ KRPRJqQH OD

FRXUEXUH HQ XQ SRLQW GH FHWWH WUDMHFWRLUH GpSHQG GH OD

YDULDWLRQ UHODWLYH GH O©LQGLFH GH UpIUDFWLRQ� 3DU DQDORJLH

DYHF OD WKpRULH GHV ILEUHV RSWLTXHV j JUDGLHQW G©LQGLFH� QRXV
SRXYRQV FRQVLGpUHU GDQV FH FDV O©LPDJH FRPPH XQ PLOLHX

LQLWLDOHPHQW KRPRJqQH �j YDOHXU Q
�
� � GRSp SDU GLIIXVLRQ �

GH PDQLqUH j DXJPHQWHU O©LQGLFH GH UpIUDFWLRQ GDQV OHV

UpJLRQV GpSRXUYXHV GH FRQWRXUV� /D FRXUEXUH GH OD
WUDMHFWRLUH GH )HUPDW HVW DORUV IRQFWLRQ GH OD YDULDWLRQ

UHODWLYH GH O©LQGLFH GH UpIUDFWLRQ� (Q G©DXWUHV WHUPHV� OD

UpJXODULWp GH OD WUDMHFWRLUH HVW FRQWU{OpH SDU OD YDOHXU Q
�
�

/D ILJXUH � LOOXVWUH O©LQIOXHQFH GX SDUDPqWUH GH

UpJXODULVDWLRQ Q
�

VXU OH UpVXOWDW ILQDO �Q
�

HVW

UHVSHFWLYHPHQW IL[p DX[ YDOHXUV ����� �� � HW ���

/©DXJPHQWDWLRQ GH Q
�

D SRXU FRQVpTXHQFH XQH

DXJPHQWDWLRQ GH OD UpJXODULWp GH OD WUDMHFWRLUH�



)LJXUH ��� 0RGLILFDWLRQ GH OD UpJXODULWp GH OD WUDMHFWRLUH GH

)HUPDW SDU DFFURLVVHPHQW GH OD YDOHXU PLQLPDOH Q� GH O©LQGLFH GH

UpIUDFWLRQ� 'H KDXW HQ EDV HW GH JDXFKH j GURLWH� LPDJH GX ODSLQ

DYHF WUDMHFWRLUH LQLWLDOH HW WUDMHFWRLUH ILQDOHV REWHQXHV SRXU OHV

YDOHXUV UHVSHFWLYHV GH Q� ����� �� � HW ��

1RXV DYRQV PRQWUH]� >��@� TXH VXU OH GRPDLQH ' GH
O©LPDJH� OD FRXUEXUH N GX FRQWRXU ILQDO HVW FRQWU{OpH SDU

XQH YDOHXU PD[LPDOH WHOOH TXH
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1RXV DYRQV FRQVLGpUp O©LPDJH FRPPH XQ PLOLHX QRQ

KRPRJqQH GH SURSDJDWLRQ GH OD OXPLqUH� &H PLOLHX HVW GRWp

G©XQ LQGLFH GH UpIUDFWLRQ GRQW OHV YDOHXUV GpSHQGHQW GHV

YDOHXUV GHV QLYHDX[ GH JULV RX GX JUDGLHQW GH O©LPDJH� /H
PRGqOH HVW IRQGp VXU OH SULQFLSH GH )HUPDW SRXU HVWLPHU OD

WUDMHFWRLUH GH OD OXPLqUH HQWUH GHX[ SRLQWV FKRLVLV SDUPL OHV

SL[HOV GH O©LPDJH� 8QH WUDMHFWRLUH LQLWLDOH �RXYHUWH RX

IHUPpH� HVW GpIRUPpH DX FRXUV G©XQH SURFpGXUH GH

PLQLPLVDWLRQ TXL WHQG j HVWLPHU OD WUDMHFWRLUH GH WHPSV GH
SDUFRXUV PLQLPXP� 8Q DOJRULWKPH pODERUp VXU OH SULQFLSH

GH OD SURJUDPPDWLRQ G\QDPLTXH HVW XWLOLVp SRXU UpVRXGUH

FH SUREOqPH� /©HQVHPEOH GX WUDLWHPHQW HVW IDLEOHPHQW

SDUDPpWUp HW OHV GLIIpUHQWV UpVXOWDWV REWHQXV LQGLTXHQW XQH

ERQQH UREXVWHVVH DX EUXLW HW PRQWUHQW TXH OH PRGqOH HVW

DGDSWp j XQH JUDQGH YDULpWp G©LPDJHV� %LHQ TXH WRWDOHPHQW

GLIIpUHQWHV� OHV GHX[ DSSURFKHV � FRQWRXU JpRGpVLTXH � HW
� WUDMHFWRLUH GpIRUPDEOH � DERXWLVVHQW DX PrPH

IRUPDOLVPH� 3RXU OD SUHPLqUH� SDUWDQW GX PRGqOH

PpFDQLTXH FODVVLTXH OHV DXWHXUV >�@ SURSRVHQW XQ PRGqOH

TXL HVW IRQGp VXU OD UHFKHUFKH G©XQ FKHPLQ G©DFWLRQ

PLQLPDOH HW TXL SHUG WRXWH DQDORJLH DYHF OH SULQFLSH

SK\VLTXH LQLWLDO� /©DSSURFKH SUpVHQWpH LFL HVW IRQGpH VXU XQ
SULQFLSH RSWLTXH� OH WHPSV GH SDUFRXUV HW OH WHUPH GH

UpJXODULVDWLRQ \ WURXYHQW XQ VHQV SK\VLTXH�

%LEOLRJUDSKLH

>�@ 0� .DVV� $� :LWNLQ� DQG '� 7HU]RSRXORV� ¦6QDNHV � $FWLYH

FRQWRXU PRGHOV§� ,QW� -� &RPSXW� 9LVLRQ� YRO� �� QR ��

SS� �������� �����

>�@ /� '� &RKHQ� ¦2Q DFWLYH FRQWRXU PRGHOV DQG EDOORRQV§�

&RPSXW� 9LVLRQ *UDSKLFV ,PDJH 3URFHVVLQJ � ,PDJH

8QGHUVWDQGLQJ� YRO� ��� SS� �������� 0DU� �����

>�@ 5� 6DPDGDQL� ¦$GDSWDWLYH VQDNHV � &RQWURO RI GDPSLQJ DQG

PDWHULDO SDUDPHWHUV§� LQ 3URF� 63,( &RQI� *HRPHWULF

0HWKRGV &RPSXW� 9LVLRQ©��� �6DQ 'LHJR� &$�� SS� ��������

YRO� 63,(������ -XO\ �����

>�@ (� 0DXULQFRPPH� '� )ULERXOHW� *� )LQHW� ,� (� 0DJQLQ� DQG

-� +� &� 5HLEHU� ¦$''(5 � $ VQDNH�EDVHG VHJPHQWDWLRQ

DSSURDFK IRU LQWUDYDVFXODU XOWUDVRXQG LPDJHV§� LQ &RQI�

3URF� ',&7$��� � 'LJLWDO ,PDJH &RPSXWLQJ� 7HFKQLTXHV

DQG $SSOLFDWLRQV� HGLWHG E\ .� .� )XQJ DQG $� *LQLJH�

6\GQH\� SS� �������� $XVWUDOLD� 'HF� �����

>�@ 6� 'MH]LUL� (� 3HWLW HW -� /HPRLQH� ¡ 8Q DOJRULWKPH GH

FURLVVDQFH GH UpJLRQ SDU GpIRUPDWLRQ JpRPpWULTXH GH

FRQWRXUV ¢� �qPH &RQJUqV 5),$� YRO� �� SDJHV �������� ���

�� MDQYLHU �����

>�@ %� /HUR\� ,�/� +HUOLQ� DQG /�'� &RKHQ� ¦0XOWL�UHVROXWLRQ

DOJRULWKPV IRU DFWLYH FRQWRXU PRGHOV§� LQ 3URF� RI WKH ��WK

,QW� &RQI� 2Q $QDO\VLV DQG 2SWLPL]DWLRQ RI 6\VWHPV ,PDJHV�

:DYHOHWV DQG 3'(©6� 5RFTXHQFRXUW� )UDQFH� �����

>�@ /�'� &RKHQ� DQG 5� .LPPHO� ¦0LQLPXP IRU DFWLYH FRQWRXU

PRGHOV � D PLQLPDO SDWK DSSURDFK§� LQ ,((( ,QW� &RQI� 2Q

&RPSXWHU 9LVLRQ DQG 3DWWHUQ 5HFRJQLWLRQ �&935©���� 6DQ

)UDQVLVFR� &DOLIRUQLD� 86$� -XQH ����� �����

>�@ 5� %HOOPDQ� '\QDPLF 3URJUDPPLQJ� 3ULQFHWRQ� 1- �

3ULQFHWRQ 8QLYHUVLW\ 3UHVV� �����

>�@ $� $� $PLQL� 7� (� :H\PRXWK� DQG 5� &� -DLQ� ¦8VLQJ

G\QDPLF SURJUDPPLQJ IRU VROYLQJ YDULDWLRQDO SUREOHPV LQ

YLVLRQ§� ,((( 7UDQV� 3DWW� $QDO� 0DFKLQH ,QWHOO�� YRO� ���

SS� �������� 6HSW� �����

>��@ (� 'HOpFKHOOH� -� /HPRLQH� � /D WUDMHFWRLUH GpIRUPDEOH � XQ

PRGqOH GH YDULpWp DFWLYH IRQGp VXU OH SULQFLSH GH )HUPDW ��

VRXPLV SRXU SXEOLFDWLRQ j OD UHYXH 7UDLWHPHQW GX 6LJQDO�

*5(76,� )UDQFH�
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