
'pWHFWLRQ�GX�PRXYHPHQW

IRQGpH�VXU�XQ�PRGqOH�G©LQWHUDFWLRQ�pOHFWULTXH

(ULF�'HOpFKHOOH

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

,QVWUXPHQWDWLRQ�6LJQDX[�HW�6\VWqPHV

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

HPDLO���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

HPDLO���OHPRLQH#XQLY�SDULV���IU

5pVXPp

/D PpWKRGH SUpVHQWpH D SRXU EXW OD GpWHFWLRQ GX PRXYHPHQW

GDQV XQH LPDJH VDQV HVWLPDWLRQ GX GpSODFHPHQW� /D FDPpUD HVW

VXSSRVpH IL[H� /D GpWHFWLRQ HVW REWHQXH HQ XWLOLVDQW� HQ FKDTXH

SRLQW GH O©LPDJH� XQH PHVXUH GH YUDLVHPEODQFH FDOFXOpH j

SDUWLU GHV YDOHXUV G©XQH GLIIpUHQWLDWLRQ WHPSRUHOOH VXLYLH G©XQH

LQWpJUDWLRQ VSDWLR�WHPSRUHOOH� /©LQWpJUDWLRQ VSDWLDOH HVW UpDOLVpH

j O©DLGH G©XQ PRGqOH G©LQWHUDFWLRQ GH FKDUJHV pOHFWULTXHV

GLVWULEXpHV GDQV OH SODQ GH OD GLIIpUHQFH GH GHX[ LPDJHV� /D

PRGpOLVDWLRQ UHSRVH VXU O©DQDORJLH HQWUH OD YUDLVHPEODQFH

TX©XQ SRLQW D G©DSSDUWHQLU j XQH UpJLRQ HQ PRXYHPHQW HW OH

QLYHDX GH SRWHQWLHO pOHFWULTXH LPSRVp HQ FH SRLQW SDU OHV

FKDUJHV YRLVLQHV� /D SULVH HQ FRPSWH GX FRQWH[WH WHPSRUHO HVW

UpDOLVpH SDU H[WHQVLRQ GX PRGqOH �' j XQH GLVWULEXWLRQ

� YROXPLTXH � GH FKDUJHV GpILQLH VXU XQH WUDQFKH GH

GLIIpUHQFHV FRQVpFXWLYHV� /HV SRWHQWLHOV HVWLPpV GDQV XQ

YROXPH VSDWLR�WHPSRUHO VRQW DVVRFLpV j GHV PHVXUHV GH

YUDLVHPEODQFH TXL SHUPHWWHQW GH GpILQLU OHV UpJLRQV FRQFHUQpHV

SDU XQ GpSODFHPHQW� 8QH PHVXUH LQWHUPpGLDLUH� DSSHOpH

0LQLPXP GH 9UDLVHPEODQFH HW HVWLPpH HQWUH GHX[ GLIIpUHQFHV�

HVW GpILQLH SRXU GpWHFWHU OHV PDVTXHV FRPSOHWV GHV REMHWV

PRELOHV�

0RWV FOpV � 'pWHFWLRQ GX PRXYHPHQW� SRWHQWLHO pOHFWULTXH�

PHVXUH GH YUDLVHPEODQFH� LQWpJUDWLRQ WHPSRUHOOH�

$EVWUDFW

:RUNV SUHVHQWHG LQ WKLV SDSHU IRFXVHV RQ WKH SUREOHP RI

PRWLRQ GHWHFWLRQ� 7KH DFTXLVLWLRQ RI LPDJHV LV VXSSRVHG WR

KDYH EHHQ UHDOLVHG IURP D VWDWLF FDPHUD� $Q HODERUDWH

DOJRULWKP DURXQG DQ HOHFWULFDO LQWHUDFWLRQ DQDORJ\ DOORZV XV WR

GHILQH D PHDVXUH RI OLNHOLKRRG WKDW D SL[HO WR EHORQJ WR D

PRYLQJ UHJLRQ� $ VSDWLR�WHPSRUDO YROXPH� GHILQH E\ VHYHUDO

FRQVHFXWLYH LPDJH GLIIHUHQFHV� KDV EHKDYHG XV QDWXUDOO\ WR

VSUHDG WKH LQLWLDO �' PRGHO WR D YROXPLF GLVWULEXWLRQ RI ORDGV�

7KH PRWLRQ GHWHFWLRQ LV ILQGV VRPH LPSURYHG VR FRQFHUQLQJ

WKH GHILQLWLRQ RI PDVNV WKDW WKH HOLPLQDWLRQ RI QRLVH�

.H\ ZRUGV � 0RWLRQ GHWHFWLRQ� HOHFWULFDO SRWHQWLDO� OLNHOLKRRG

PHDVXUH� WHPSRUDO LQWHJUDWLRQ�

��� ,QWURGXFWLRQ

'DQV XQ JUDQG QRPEUH GH PpWKRGHV GH GpWHFWLRQ� OD

GLIIpUHQWLDWLRQ WHPSRUHOOH SHUPHW� GDQV OH PHLOOHXU GHV FDV�

O©REWHQWLRQ G©XQH LPDJH GHV FRQWRXUV GHV REMHWV HQ

PRXYHPHQW� /HV LPDJHV VRQW JpQpUDOHPHQW EUXLWpHV HW LO HVW

GLIILFLOH G©\ H[WUDLUH OHV YUDLV FRQWRXUV PRELOHV SDU XQH

PpWKRGH GH VHXLOODJH� 'H SOXV� OHV FRQWRXUV GpWHFWpV QH

SHUPHWWHQW JpQpUDOHPHQW SDV G©REWHQLU OH PDVTXH GHV REMHWV HQ

PRXYHPHQW VDQV \ LQWURGXLUH GHV PDQTXHV� 3RXU DXJPHQWHU OD

UREXVWHVVH DX EUXLW� RX SDOOLHU OH PDQTXH G©LQIRUPDWLRQ � LO HVW

QpFHVVDLUH GH SUHQGUH HQ FRPSWH SOXV GH GHX[ LPDJHV� 'DQV FH

VHQV� O©LQIRUPDWLRQ DSSRUWpH SDU OHV YDULDWLRQV WHPSRUHOOHV SHXW

IDLUH O©REMHW G©XQH LQWpJUDWLRQ WHPSRUHOOH� 1RXV SURSRVRQV XQH

PpWKRGH VLPSOH GH GpWHFWLRQ GX PRXYHPHQW TXL UHSRVH VXU XQ

PRGqOH G©LQWHUDFWLRQV GH FKDUJHV pOHFWULTXHV� &HWWH

PRGpOLVDWLRQ SHUPHW G©pWDEOLU� HQ XQ SRLQW� XQH PHVXUH GH

YUDLVHPEODQFH GH PRXYHPHQW HQ IRQFWLRQ GHV REVHUYDWLRQV

GpWHQXHV VXU XQ YRLVLQDJH VSDWLR�WHPSRUHO GRQQp� /D

GLVWULEXWLRQ LQLWLDOH GH FKDUJHV pOHFWULTXHV HVW GpILQLH j O©DLGH

G©XQH SUREDELOLWp ORFDOH GH PRXYHPHQW H[SULPpH j SDUWLU G©XQH

GLIIpUHQFH G©LPDJHV�

��� 7UDYDX[ DQWpULHXUV

'H QRPEUHX[ WUDYDX[ RQW SURSRVp GHV PRGqOHV DGDSWpV DX

SUREOqPH GH OD VHJPHQWDWLRQ G©LPDJHV HQ UpJLRQV VWDWLTXHV HW

PRELOHV� /HV WHFKQLTXHV pODERUpHV GDQV FH VHQV VRQW EDVpHV VRLW

VXU GHV KHXULVWLTXHV� VRLW VXU O©XWLOLVDWLRQ G©XQH LPDJH GH

UpIpUHQFH� RX ELHQ HQFRUH VXU XQH SURFpGXUH G©pWLTXHWDJH

SUREDELOLVWH� 3DU H[HPSOH� .DUPDQQ HW %UDQGW FRQVWUXLVHQW

G\QDPLTXHPHQW� SDU ILOWUDJH GH .DOPDQQ� XQH LPDJH GH

UpIpUHQFH GX IRQG IL[H >�@� FHWWH SURFpGXUH SHUPHW GH WHQLU

FRPSWH GHV YDULDWLRQV OHQWHV GX IRQG� 'DQV OHV DSSURFKHV

SUREDELOLVWHV� WHOOHV TXH FHOOHV IDLVDQW DSSHO DX FKDPSV GH

0DUNRY� O©LGpH SULQFLSDOH HVW GH WURXYHU OD FRQILJXUDWLRQ OD SOXV

SUREDEOH G©pWLTXHWWHV j SDUWLU GHV REVHUYDWLRQV� $ FHW HIIHW� XQH

IRQFWLRQ G©pQHUJLH HVW PLQLPLVpH� SDU H[HPSOH� j O©DLGH G©XQ

DOJRULWKPH GH W\SH ,&0 �,WHUDWHG &RQGLWLRQDO 0RGHV� >�@ >�@�



��� 3UREDELOLWp GH PRXYHPHQW

/©LGpH HVW G©REWHQLU XQH HVWLPDWLRQ JURVVLqUH GHV SRLQWV MXJpV

WUqV SUREDEOHPHQW PRELOHV� 'H Oj� XQH FDUWH ELQDLUH GHV VLWHV

PRELOHV HVW GUHVVpH HW SHUPHW G©LQLWLDOLVHU j O©DOJRULWKPH

SUpVHQWp� 0DOJUp OH GDQJHU TXHOOH SURFXUH� OD GLIIpUHQFH GH

GHX[ LPDJHV FRQVpFXWLYHV HVW QpDQPRLQV XWLOLVpH GH PDQLqUH j

H[SULPHU� HQ FKDTXH SRLQW� XQH SUREDELOLWp LQLWLDOH

G©DSSDUWHQDQFH j XQ FRQWRXU PRELOH�
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)LJXUH � � 6HXLOODJH GH OD GLIIpUHQFH G©LPDJHV� �D���F� GHX[ LPDJHV

FRQVpFXWLYHV HW KLVWRJUDPPH GH OD GLIIpUHQFH �HQ YDOHXU DEVROXH�� �G��

�I� UpVXOWDWV GD OD ELQDULVDWLRQ SRXU GHV YDOHXUV GX VHXLO

UHVSHFWLYHPHQW pJDOHV j �� �� HW ���

/RUV GH O©pWXGH G©XQH VpTXHQFH G©LPDJHV� OD GLVFULPLQDWLRQ GHV

SRLQWV PRELOHV SDU UDSSRUW DX[ SRLQWV VWDWLTXHV SDU VHXLOODJH

EUXWDO GH OD GLIIpUHQFH G©LPDJHV HVW XQ SUREOqPH GLIILFLOH� /D

ILJXUH � GRQQH OH UpVXOWDW GX VHXLOODJH GH OD GLIIpUHQFH VLPSOH

GH GHX[ LPDJHV �ILJ���D HW E� SRXU WURLV YDOHXUV GH VHXLO

�ILJ���G j I�� /©KLVWRJUDPPH GH OD YDOHXU DEVROXH GH OD

GLIIpUHQFH HVW pJDOHPHQW UHSRUWp �ILJ���F�� /H FKRL[ GX VHXLO HVW

FULWLTXH GDQV OH VHQV R� XQH WURS IDLEOH YDOHXU GH FH GHUQLHU

HQJHQGUH OD GpWHFWLRQ GX EUXLW �ILJ���G�� XQH YDOHXU pOHYpH

SHUPHW G©pOLPLQHU OHV IDXVVHV GpWHFWLRQV PDLV DIIHFWH OD

GpILQLWLRQ GHV FRQWRXUV PRELOHV �ILJ���I�� /©pWXGH GH

O©KLVWRJUDPPH SHUPHW GH IL[HU PDQXHOOHPHQW XQH YDOHXU

FRUUHFWH GX VHXLO GH PDQLqUH j FRQVHUYHU OHV SRLQWV GHV

FRQWRXUV PRELOHV WRXW HQ pOLPLQDQW XQH JUDQGH SDUWLH GX EUXLW

�ILJ���H�� 3OXW{W TXH GH FKHUFKHU j WURXYHU OD YDOHXU RSWLPDOH GX

VHXLO� LO VHPEOH LQWpUHVVDQW G©HVWLPHU� GDQV XQ SUHPLHU WHPSV� OD

SUREDELOLWp G©DSSDUWHQDQFH G©XQ SRLQW j XQH UpJLRQ HQ

PRXYHPHQW�

/D PpWKRGH GpYHORSSpH GDQV FH VHQV HVW IRQGpH VXU OD

UHPDUTXH VXLYDQWH >�@ � OHV VWDWLVWLTXHV GHV GpULYpHV WHPSRUHOOHV

GHV LPDJHV SUpVHQWHQW XQH ORL GH GLVWULEXWLRQ ODSODFLHQQH� SRXU

OHV SRLQWV GHV FRQWRXUV PRELOHV� HW JDXVVLHQQH� GDQV OHV UpJLRQV

VWDWLTXHV� 2Q QRWH '
W
O©RSpUDWHXU GH GLIIpUHQWLDWLRQ WHPSRUHOOH

FRQVLGpUp� &HWWH RSpUDWHXU SUpVHQWH XQH GLVWULEXWLRQ GH

SUREDELOLWp ODSODFLHQQH SRXU OHV FRQWRXUV� VRLW
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'H PrPH� SRXU OHV UpJLRQV VWDWLTXHV� O©RSpUDWHXU '
W
SUpVHQWH

XQH GLVWULEXWLRQ JDXVVLHQQH
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)LJXUH � � 3UREDELOLWp G©DSSDUWHQDQFH j XQ FRQWRXU PRELOH�

�D� FRXUEH REWHQXH SRXU GHV YDOHXUV H[SpULPHQWDOHV GH D E J� HW �

�E� DSSUR[LPDWLRQ OLQpDLUH SDU PRUFHDX GpFULWH SDU GHX[ SDUDPqWUHV

W WE KHW �

1RXV SRXYRQV H[SULPHU OD SUREDELOLWp FRQGLWLRQQHOOH

� �S 'WS�C SRXU TX
XQ SRLQW S GH O
LPDJH VRLW XQ pOpPHQW

F GH O
HQVHPEOH C GHV FRQWRXUV FRQQDLVVDQW OD YDOHXU GH 'W

HQ FH SRLQW� /
H[SUHVVLRQ GH � �S F 'W � REWHQXH j SDUWLU GX

WKpRUqPH GH %D\HV� HVW GRQQpH SDU

� �S F '
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W
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R� � �S E HW � �S F VRQW UHVSHFWLYHPHQW OHV SUREDELOLWpV D SULRUL

SRXU OH IRQG VWDWLTXH HW OHV FRQWRXUV PRELOHV� /D FRXUEH

WKpRULTXH GH OD IRQFWLRQ GH SUREDELOLWp � �S F '
W

HVW LOOXVWUpH

VXU OD ILJXUH ��D SRXU GHV YDOHXUV H[SpULPHQWDOHV GHV

SDUDPqWUHV D � E HW J � 8QH DSSUR[LPDWLRQ OLQpDLUH SDU

PRUFHDX HVW UpDOLVpH �ILJXUH ��E� HQ GpILQLVVDQW GHV VHXLOV GH

WUDQVLWLRQ EDV HW KDXW� W E HW W K � GH OD SUREDELOLWp

G
DSSDUWHQDQFH G
XQ SRLQW j XQ FRQWRXU HQ PRXYHPHQW� &HWWH

DSSUR[LPDWLRQ SHUPHW GH UpGXLUH OH QRPEUH GH SDUDPqWUHV j

IL[HU SRXU HVWLPHU OD SUREDELOLWp FRQGLWLRQQHOOH� /
H[SUHVVLRQ

LQLWLDOH HVW DORUV UHPSODFpH SDU
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(Q WHUPH GH VHJPHQWDWLRQ HQ UpJLRQV VWDWLTXHV RX PRELOHV� OD

SDUWLWLRQ GH O
LPDJH GHPDQGH O
DWWULEXWLRQ G
XQH pWLTXHWWH j

FKDTXH SRLQW GH O
LPDJH HQ IRQFWLRQ GH OD SUREDELOLWp

� �S F 'W � 'H FHWWH PDQLqUH� HW TXHO TXH VRLW OH VHXLO GH

SUREDELOLWp UHWHQX� XQ FHUWDLQ QRPEUH GH SRLQWV VHURQW

LQpYLWDEOHPHQW PDO FODVVpV� &HWWH UHPDUTXH YLHQW GX IDLW TXH OD

PHVXUH QH GpSHQG TXH G
XQ DWWULEXW ORFDO '
W
PHVXUp HQ FKDTXH

SRLQW j SDUWLU GH GHX[ LPDJHV� 'DQV FH VHQV� OD PHVXUH HQ XQ

SRLQW HVW ORFDOLVpH GDQV OH WHPSV HW O
HVSDFH HW LO HVW QpFHVVDLUH

GH SURFpGHU j XQ UpDMXVWHPHQW GHV SUREDELOLWpV LQLWLDOHV HQ

IRQFWLRQ GX FRQWH[WH j OD IRLV VSDWLDO HW WHPSRUHO�

� �
H �

H �

H

)LJXUH � � &KDPS HW LQWHUDFWLRQ pOHFWULTXH� /LJQHV GH FKDPS �WUDLW

SOHLQ� HW FRXUEHV pTXLSRWHQWLHOOHV �WUDLW SRLQWLOOp� HQJHQGUpHV SDU

O©LQWHUDFWLRQ GH GHX[ FKDUJHV SRVLWLYHV�

��� /H�PRGqOH�pOHFWURVWDWLTXH

2Q HVSqUH HQ JpQpUDO DPpOLRUHU OHV UpVXOWDWV GH OD SURFpGXUH GH

VHJPHQWDWLRQ HQ SUHQDQW HQ FRPSWH OH YRLVLQDJH GH FKDTXH

SRLQW HW OHV SUREDELOLWpV G
DSSDUWHQDQFH GDQV FH YRLVLQDJH�

&HWWH DSSURFKH GHPDQGH G
DQDO\VHU OD FRPSDWLELOLWp HQWUH OHV

GLIIpUHQWHV DIIHFWDWLRQV GH SRLQWV YRLVLQV >�@� /D SUREDELOLWp

LQLWLDOH HQ XQ SRLQW SHXW rWUH DXJPHQWpH RX GLPLQXpH VHORQ OH

GHJUp GH FRPSDWLELOLWp DYHF OD GpFLVLRQ SULVH GDQV VRQ

HQWRXUDJH� &HWWH DSSURFKH SUpVHQWH GHX[ GLIILFXOWpV HVVHQWLHOOHV

TXH VRQW OH FKRL[ GH OD GLPHQVLRQ GX YRLVLQDJH HW OD

GpWHUPLQDWLRQ GHV FRHIILFLHQWV GH FRPSDWLELOLWp GRQW OH QRPEUH

HW OHV YDOHXUV GpSHQGHQW UHVSHFWLYHPHQW GX YRLVLQDJH XWLOLVp HW

GX FRQWHQX GH O
LPDJH� 1RXV SURSRVRQV XQH PpWKRGH GH

UpDMXVWHPHQW GHV SUREDELOLWpV LQLWLDOHV TXL Q
XWLOLVH SDV GH

PDQLqUH H[SOLFLWH GH FRHIILFLHQWV GH FRPSDWLELOLWp VXU XQ

YRLVLQDJH GRQQp� /D SULVH HQ FRPSWH GX FRQWH[WH VSDWLR�

WHPSRUHO HVW UpDOLVpH j O
DLGH G
XQ PRGqOH G
LQWHUDFWLRQV

pOHFWULTXHV TXL PRGpOLVHQW OHV LQIOXHQFHV UpFLSURTXHV HQWUH GHV

SRLQWV YRLVLQV HQ IRQFWLRQ G
XQH SDUW GH OHXU GLVWDQFH

UHVSHFWLYHV HW G
DXWUH SDUW GHV SUREDELOLWpV ORFDOHV � �S F 'W

GH PRXYHPHQW� 8QH DQDORJLH HVW IDLWH HQWUH OD PHVXUH GH

SRWHQWLHO 9 FDOFXOpH HQ XQ SRLQW HW OD YUDLVHPEODQFH TX©D FH

SRLQW G©DSSDUWHQLU j XQH UpJLRQ HQ PRXYHPHQW�

��� 'LVWULEXWLRQ VXUIDFLTXH GH FKDUJHV

/D ILJXUH � LOOXVWUH OH FKDPS pOHFWULTXH E SURGXLW SDU

O©LQWHUDFWLRQ GH GHX[ FKDUJHV GH PrPH VLJQH� /©pTXDWLRQ GH

3RLVVRQ SHUPHW G©H[SULPHU OD GLYHUJHQFH GH E HQ IRQFWLRQ GH

OD GHQVLWp GH FKDUJHV pOHFWULTXHV U

GLY 9E   ��
U

H
�

�

H
�
HVW OD SHUPLWWLYLWp GX YLGH HW 9 OH SRWHQWLHO pOHFWULTXH�

'DQV O©HVSDFH OLEUH� R� LO Q©\ D SDV GH FKDUJHV �U  � ��

O©H[SUHVVLRQ SUpFpGHQWH SHUPHW G©pFULUH O©pTXDWLRQ GH /DSODFH

SRXU OHV SRWHQWLHOV

�  �  
�

�

�

�

�
�9

9

[

9

\

w

w

w

w

&RQQDLVVDQW OHV SRLQWV SRXU OHVTXHOV OH SRWHQWLHO HVW LPSRVp SDU

OD SUpVHQFH G©XQH FKDUJH� LO HVW IDFLOH GH FDOFXOHU OHV SRWHQWLHOV

VXU OHV VLWHV OLEUHV j SDUWLU G©XQH PpWKRGH LWpUDWLYH GH W\SH

*DXVV�6HLGHO >�@�
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)LJXUH � � 3RWHQWLHOV HVWLPpV j SDUWLU GH GHX[ LPDJHV� �D���F� SUHPLqUH

LPDJH� GLIIpUHQFH� VHXLOODJH j W
K
 �� � �G���I� SRWHQWLHOV� OLJQHV

pTXLSRWHQWLHOOHV� GpWDLO� �J���L� GpWHFWLRQV SRXU 9 VXSpULHXU j � �� �

� �� HW � �� �

/HV VLWHV FKDUJpV FRUUHVSRQGHQW DX[ SRLQWV SRXU OHVTXHOV OD

SUREDELOLWp FRQGLWLRQQHOOH � �S F ' 9
W
{ HVW pJDOH j � � VRLW

SRXU '
W K
t W � /RUV GH OD UpVROXWLRQ GH O©pTXDWLRQ GH /DSODFH�



FHV VLWHV QH YRLHQW SDV OHXU QLYHDX GH SRWHQWLHO PRGLILp G©XQH

LWpUDWLRQ j O©DXWUH� 3RXU OHV VLWHV OLEUHV� OH SRWHQWLHO HVW LQLWLDOLVp

j O©DLGH GH OD SUREDELOLWp ORFDOH� $ILQ GH QH SDV LPSRVHU j

FHUWDLQV SRLQWV OH FDUDFWqUH � VWDWLTXH �� OD YDOHXU GX VHXLO EDV

W
K
HVW PLVH j ]pUR� &HOD IDYRULVH OH UHFRXYUHPHQW GH PDVTXHV

FRPSOHWV G©REMHWV PRELOHV� 8Q H[HPSOH GH FDOFXO GH SRWHQWLHOV

HQJHQGUpV SDU XQH GLVWULEXWLRQ VXUIDFLTXH GH FKDUJHV HVW GRQQp

VXU OD ILJXUH �� &HW H[HPSOH XWLOLVH GHX[ LPDJHV V\QWKpWLTXHV

VXU OHVTXHOOHV TXDWUH UHFWDQJOHV WH[WXUpV VH GpSODFHQW VXU XQ

IRQG TXL SUpVHQWH OD PrPH WH[WXUH �ILJ� ��D�� /HV HPSODFHPHQWV

GHV FKDUJHV VRQW GpILQLV SDU OD FDUWH ELQDLUH LVVXH GX VHXLOODJH

GH OD GLIIpUHQFH GHV GHX[ LPDJHV �ILJ� ��E�� /D YDOHXU GX VHXLO�

W K  �� � HVW FKRLVLH YRORQWDLUHPHQW KDXWH GH PDQLqUH j

V©DIIUDQFKLU GX EUXLW�

&H FKRL[ QH SHUPHW SDV GH FRQVHUYHU OD WRWDOLWp GH

O©LQIRUPDWLRQ SHUWLQHQWH TXDQW j OD GpWHFWLRQ GH FHUWDLQV

UHFWDQJOHV PRELOHV �ILJ� ��F�� /©HVWLPDWLRQ GHV SRWHQWLHOV

�ILJ� ��G� HVW REWHQXH DSUqV TXHOTXHV LWpUDWLRQV �� �� �� /HV

OLJQHV pTXLSRWHQWLHOOHV VRQW pJDOHPHQW GRQQpHV �ILJ� ��H HW I��

/D GpWHFWLRQ GHV REMHWV PRELOHV HVW UpDOLVpH HQ IL[DQW XQ QLYHDX

GH SRWHQWLHO �RX GH YUDLVHPEODQFH� PLQLPXP SRXU OH VHXLOODJH

ILQDO GH O©LPDJH GHV SRWHQWLHOV� /HV GpWHFWLRQV REWHQXHV SRXU

GLIIpUHQWV QLYHDX[ GH YUDLVHPEODQFH 9 VRQW pJDOHPHQW

LOOXVWUpV �ILJ� ��J j L��

\
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W

)LJXUH � � 9RLVLQDJH VSDWLR�WHPSRUHO GpILQL SRXU OD UpVROXWLRQ GH

O
pTXDWLRQ GH /DSODFH� &H YRLVLQDJH HVW XWLOLVp GDQV OH FDV G
XQH

GLVWULEXWLRQ YROXPLTXH GH FKDUJHV pOHFWULTXHV�

��� 0RGqOH YROXPLTXH RX VSDWLR�WHPSRUHO

/D SUpVHQFH GH EUXLW QH QRXV SHUPHW SDV GH GpILQLU XQH YDOHXU

GX SDUDPqWUH W K TXL VRLW DGDSWpH DX FRQWHQX GHV LPDJHV� 'DQV

FH FDV HW VDQV D SULRUL VXU OH QLYHDX GH EUXLW HW OD QDWXUH GHV

REMHWV PRELOHV� OD YDOHXU GH FH SDUDPqWUH GRLW rWUH IL[pH

DUELWUDLUHPHQW KDXWH GH PDQLqUH j pOLPLQHU OHV IDXVVHV

GpWHFWLRQV DX ULVTXH GH SHUGUH FHUWDLQHV UpJLRQV RX SDUWLHV GH

UpJLRQV PRELOHV� /D SULVH HQ FRPSWH G
XQ QRPEUH SOXV

LPSRUWDQW G
LPDJHV HVW XQ DWRXW PDMHXU SRXU OD GpWHFWLRQ GHV

REMHWV PRELOHV� /H EUXLW HQJHQGUH GH IDXVVHV GpWHFWLRQV TXL

VRQW JpQpUDOHPHQW ORFDOLVpHV GDQV O
HVSDFH HW GDQV OH WHPSV� /D

GpWHFWLRQ G
XQH UpJLRQ HQ PRXYHPHQW� j XQ LQVWDQW GRQQp� SHXW

rWUH FRQIRUWpH SDU OHV REVHUYDWLRQV REWHQXHV DX[ LQVWDQWV SDVVpV

HW IXWXUV� 1RXV SURSRVRQV� GDQV FHWWH VHFWLRQ G
pWHQGUH OH

PRGqOH pOHFWULTXH �' j XQ PRGqOH �'� &HWWH DXJPHQWDWLRQ GH

GLPHQVLRQ SHUPHW G
LQWpJUHU O
LQIRUPDWLRQ WHPSRUHOOH VXU XQ

KRUL]RQ GH SOXV GH GHX[ LPDJHV� /
H[WHQVLRQ GX PRGqOH �'� j

XQH GLVWULEXWLRQ YROXPLTXH GH FKDUJHV� HVW GLUHFWH� /D

UpVROXWLRQ GH O
pTXDWLRQ GH /DSODFH HVW REWHQXH GDQV OH YROXPH

VSDWLR�WHPSRUHO GpILQL SDU XQH WUDQFKH GH GLIIpUHQFHV G
LPDJHV

FRQVpFXWLYHV� /
pTXDWLRQ LQLWLDOH HVW DORUV UHPSODFpH SDU
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R� O UHSUpVHQWH OD YDULDEOH WHPSRUHOOH W UDSSRUWpH j XQH

GLPHQVLRQ VSDWLDOH� /D UpVROXWLRQ GH FHWWH pTXDWLRQ HVW REWHQXH

HQ FRQVLGpUDQW OH YRLVLQDJH VSDWLR�WHPSRUHO� LOOXVWUp VXU OD

ILJXUH �� GpILQL SDU OHV TXDWUH SOXV SURFKHV YRLVLQV VSDWLDX[ HW

OHV GHX[ SOXV SURFKHV YRLVLQV WHPSRUHOV� &RPPH GDQV OH FDV

�'� O
HVWLPDWLRQ GHV SRWHQWLHOV HVW REWHQXH SDU XQH SURFpGXUH

LWpUDWLYH VLPSOH GRQW OHV GLIIpUHQWHV pWDSHV VRQW GpFULWHV GDQV OD

VHFWLRQ VXLYDQWH�

��� 3RWHQWLHO�HW�PHVXUH�GH�YUDLVHPEODQFH

3DU VRXFL GH VLPSOLILFDWLRQ� OHV GLIIpUHQWHV pWDSHV GH

O
DOJRULWKPH VRQW GRQQpHV SRXU XQ KRUL]RQ WHPSRUHO K GpILQL

VXU WURLV LPDJHV GH GLIIpUHQFHV FRQVpFXWLYHV� /D YDOHXU GH

O
KRUL]RQ K OLPLWH OD WDLOOH GH OD IHQrWUH G
DQDO\VH VXU O
D[H

WHPSRUHO� 3RXU GH ORQJXHV VpTXHQFHV� FHWWH OLPLWH SHXW rWUH

pWHQGXH� PDLV FHOD DXJPHQWH OD FRPSOH[LWp HW OH WHPSV GH

UpSRQVH� (Q JpQpUDO� XQH YDOHXU UDLVRQQDEOH GX SDUDPqWUH K

HVW FRPSULVH HQWUH � HW � GLIIpUHQFHV� O
DQDO\VH HVW DORUV

UpDOLVpH SDU IHQrWUH JOLVVDQWH OH ORQJ GH O
D[H WHPSRUHO�

��� $OJRULWKPH LQLWLDO

1RXV GRQQRQV LFL OHV GLIIpUHQWHV pWDSHV GH O
DOJRULWKPH �' GH

GpWHFWLRQ� 2Q FRQVLGqUHQW WURLV GLIIpUHQFHV G
LPDJHV

FRQVpFXWLYHV FDOFXOpHV DX[ LQVWDQWV W ��� W HW W ��� 6L OH

WULSOHW ^ `W W W� �� �� � FRQVWLWXH OH SUHPLHU WULSOHW DQDO\Vp� OHV

RSpUDWLRQV GRQQpHV GDQV OHV GHX[ SUHPLqUHV pWDSHV� j O
LQVWDQW

W ��� VRQW UpDOLVpHV GH OD PrPH PDQLqUH DX[ LQVWDQWV W �� HW

W � 'DQV OH FDV FRQWUDLUH� OHV PHVXUHV GH YUDLVHPEODQFH

HVWLPpHV DX[ LQVWDQWV W �� HW W VXU OH WULSOHW SUpFpGDQW VHUYHQW

GH YDOHXUV LQLWLDOHV SRXU O
DQDO\VH HIIHFWXpH VXU OH WULSOHW

FRXUDQW�

x &DOFXO GH � �S F 'W�� j O
LQVWDQW W ���

x ,QLWLDOLVDWLRQ GHV PHVXUHV � �9 [ \ W� �� � � � RQ SRVH 9� � 

VXU OHV ERUGV GH O
LPDJH HW � �9 S F 'W� � 
�

SRXU OH UHVWH GH

O
LPDJH� 2Q SRVH N  � �



x ,WpUDWLRQ N ��� OHV YDOHXUV 9N�� VRQW PRGLILpHV VXLYDQW

O©pTXDWLRQ �� /HV SRLQWV SRXU OHVTXHOV OD PHVXUH GH

YUDLVHPEODQFH LQLWLDOH HVW PD[LPDOH �9� � � QH VRQW SDV

PRGLILpV�

x 6L OD FRQYHUJHQFH HVW DWWHLQWH � ^ `� � �
�

[ \ 9 9N N� � � H

DORUV OD SURFpGXUH HVW DSSOLTXpH VXU OH WULSOHW VXLYDQW� VLQRQ

RQ UHWRXUQH j O
pWDSH ��

/HV PHVXUHV QRWpHV � �9 [ \ W� � � � HW � �9 [ \ W� � � � QH VRQW SDV

IRUFpPHQW FRQQXHV HW SHXYHQW rWUH GpILQLHV VRLW SDU

SURORQJDWLRQ RX IL[pHV D SULRUL� 'DQV OH FDV G
XQH DQDO\VH

JOLVVDQWH OD PHVXUH � �9 [ \ W� � � � FRUUHVSRQG j O
HVWLPDWLRQ

REWHQXH VXU OH WULSOHW SUpFpGHQW� VD YDOHXU Q
pWDQW SOXV PRGLILpH�

U p J L R Q G H J O L V V H P H Q W

U p J L R Q G X I R Q G G p F R X Y H U W H

U p J L R Q G X I R Q G U H F R X Y H U W H
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)LJXUH � � 5pJLRQV GpILQLHV SDU OD GLIIpUHQFH GH GHX[ LPDJHV�

��� 0LQLPXP GH YUDLVHPEODQFH

/D WUDQVSRVLWLRQ GLUHFWH GX PRGqOH VXUIDFLTXH GH FKDUJHV

pOHFWULTXHV j XQH GLVWULEXWLRQ YROXPLTXH� QRXV GRQQH OH PR\HQ

G
LQWpJUHU O
LQIRUPDWLRQ GLVSRQLEOH VXU XQ ODSV GH WHPSV SOXV

LPSRUWDQW� 'H FHWWH PDQLqUH� O
LQWpJUDWLRQ WHPSRUHOOH GRLW

SHUPHWWUH G
pOLPLQHU XQ JUDQG QRPEUH GH IDXVVHV GpWHFWLRQ

GXHV DX EUXLW� 0DLV LO Q
HQ UHVWH SDV PRLQV TXH OHV PHVXUHV GH

YUDLVHPEODQFH REWHQXHV QH SHUPHWWHQW SDV� j SURSUHPHQW SDUOp�

G
H[WUDLUH OHV PDVTXHV GHV REMHWV PRELOHV� (Q HIIHW� FHV PHVXUHV

WUDGXLVHQW� GDQV OH PHLOOHXU GHV FDV� OD SUpVHQFH G
XQ

FKDQJHPHQW G� j XQ REMHW HQ PRXYHPHQW� /D UpJLRQ DLQVL

GpILQLH� SDU VHXLOODJH GH O
LPDJH GHV YUDLVHPEODQFHV� HVW QRQ

VHXOHPHQW FRQVWLWXpH GX VXSSRUW GH O
REMHW PRELOH PDLV

pJDOHPHQW GH OD ]RQH GX IRQG GpFRXYHUWH SDU FHW REMHW G
XQ

LQVWDQW j O
DXWUH� /D ILJXUH � LOOXVWUH OHV GLIIpUHQWHV UpJLRQV DLQVL

GpILQLHV SDU OD GLIIpUHQFH HQWUH GHX[ LPDJHV FRQVpFXWLYHV�

&HWWH GLIIpUHQFH IDLW DSSDUDvWUH WURLV UpJLRQV� /D SUHPLqUH

FRUUHVSRQG j OD ]RQH GH JOLVVHPHQW GH O
REMHW VXU OXL PrPH�

&HWWH ]RQH SHXW rWUH DEVHQWH VL O
DPSOLWXGH GX GpSODFHPHQW HVW

WURS JUDQGH� /HV GHX[ DXWUHV UpJLRQV VRQW GpILQLHV SDU OHV

SDUWLHV GX IRQG TXL VRQW UHVSHFWLYHPHQW GpFRXYHUWHV HW

UHFRXYHUWHV SDU O
REMHW PRELOH�

$LQVL� O
XWLOLVDWLRQ G
XQH GLIIpUHQFH VLPSOH QH SHUPHW SDV OD

GLVFULPLQDWLRQ HQWUH FHV UpJLRQV� 'DQV XQ JUDQG QRPEUH GH FDV�

FHWWH GLVFULPLQDWLRQ SHXW rWUH IDLWH j SDUWLU GH WURLV LPDJHV� 3DU

H[HPSOH� 2UNLV] SURSRVH GH GpWHFWHU OHV FRQWRXUV HQ

PRXYHPHQW SDU XQH FRPELQDLVRQ GHV JUDGLHQWV VSDWLDX[ GH

WURLV LPDJHV FRQVpFXWLYHV >�@� 1RXV SURSRVRQV XQH

PRGLILFDWLRQ GH O
DOJRULWKPH �' LQLWLDO GH PDQLqUH j LQWURGXLUH

XQH PHVXUH TXL SRUWH XQLTXHPHQW VXU OD GpWHFWLRQ GX PDVTXH

GHV REMHWV�

��� $OJRULWKPHPRGLILp

/D PRGLILFDWLRQ DSSRUWpH SHUPHW G
pOLPLQHU OD UpJLRQ GX IRQG

GpFRXYHUWH SDU O
REMHW PRELOH� 3RXU FHOD� RQ GpILQLW XQ SODQ

LQWHUPpGLDLUH 3 HQWUH GHX[ GLIIpUHQFHV� &H VXU�

pFKDQWLOORQQDJH GX YROXPH VSDWLR�WHPSRUHO SHUPHW GH GpILQLU

XQH PHVXUH GH YUDLVHPEODQFH 90 LQWHUPpGLDLUH �RX

PR\HQQH�� &HWWH PHVXUH� REWHQXH SDU PR\HQQDJH VSDWLR�

WHPSRUHO� GRLW SUpVHQWHU XQ YDOHXU PD[LPDOH j O
HPSODFHPHQW

GH O
REMHW� &HWWH UHPDUTXH HVW LOOXVWUpH VXU OD ILJXUH ��

9 � 9 �
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)LJXUH � � ,QWHUSUpWDWLRQ GX SODQ LQWHUPpGLDLUH� /HV PHVXUHV

PLQLPDOHV HW PD[LPDOHV DSSDUDLVVHQW UHVSHFWLYHPHQW HQ EODQF HW QRLU�

/HV UpJLRQV JULVpHV VRQW FHOOHV GX IRQG UHFRXYHUW HW GpFRXYHUW SDU

O
REMHW�

�pTXDWLRQ ��
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([SpULPHQWDOHPHQW� OH PR\HQQDJH VSDWLR�WHPSRUHO D SRXU

FRQVpTXHQFH XQ OLVVDJH WURS LPSRUWDQW GHV PHVXUHV 90 � HW

OHXU IDLEOH YDULDWLRQ UHQG OD GpWHFWLRQ WUqV VHQVLEOH j OD YDOHXU

GX VHXLO� 3RXU FHOD� OD PHVXUH 90 HVW UHPSODFpH SDU OH

0LQLPXP GHV PHVXUHV GH 9UDLVHPEODQFH� QRWp 09 � TXL HVW

VLPSOHPHQW GpILQL FRPPH pWDQW OH PLQLPXP HQWUH GHX[

PHVXUHV GH YUDLVHPEODQFH FRQVpFXWLYHV� /D FRPSDUDLVRQ HQWUH

OHV UpVXOWDWV REWHQXV SDU OHV GHX[ PHVXUHV HVW GRQQpH VXU OD

ILJXUH ��

/
DOJRULWKPH LQLWLDO HVW PRGLILp GH OD PDQLqUH VXLYDQWH� 2Q VH

GRQQH WURLV LPDJHV FRQVpFXWLYHV TXL SHUPHWWHQW G
H[SULPHU

GHX[ GLIIpUHQFHV G
LPDJHV� 'W�� HW 'W � 8Q SODQ LQWHUPpGLDLUH

3W � j YDOHXUV 09 LQLWLDOHPHQW QXOOHV� HVW GpILQL HQWUH OHV GHX[

GLIIpUHQFHV WHPSRUHOOHV� /H WULSOHW GpILQL SDU OHV LPDJHV

^ `' 3 'W W W��� � HVW DQDO\Vp GH OD PDQLqUH VXLYDQWH �

x &DOFXO GH � �
W

'FS j O
LQVWDQW W �

x ,QLWLDOLVDWLRQ GHV PHVXUHV � �W\[9 ��
�

� RQ SRVH �
�
 9 VXU

OHV ERUGV GH O
LPDJH HW � �
W

'FS9  
�

SRXU OH UHVWH GH

O
LPDJH� /D PHVXUH � ����
�

�W\[9 HVW LQLWLDOLVpH j O
DLGH GH

OD YUDLVHPEODQFH HVWLPpH VXU OH WULSOHW SUpFpGDQW� 2Q SRVH

� N �

x ,WpUDWLRQ ��N � OHV YDOHXUV
��N9 VRQW PRGLILpHV VXLYDQW

O©pTXDWLRQ �� /HV SRLQWV SRXU OHVTXHOV OD PHVXUH GH

YUDLVHPEODQFH LQLWLDOH HVW PD[LPDOH � �
�
 9 � QH VRQW SDV

PRGLILpV� OHV 09 VRQW WRXMRXUV PRGLILpV�

x 6L OD FRQYHUJHQFH HVW DWWHLQWH� ^ ` H���
� NN

0909\[
�

��

DORUV OD SURFpGXUH HVW DSSOLTXpH VXU OH WULSOHW VXLYDQW� VLQRQ

RQ UHWRXUQH j O
pWDSH ��

/
DOJRULWKPH HVW IDFLOHPHQW DGDSWp SRXU XQ KRUL]RQ WHPSRUHO

SOXV LPSRUWDQW� (Q O
RFFXUUHQFH� GDQV OH FDV GH TXDWUH LPDJHV

FRQVpFXWLYHV� WURLV GLIIpUHQFHV G©LPDJHV GHX[ SODQV

LQWHUPpGLDLUHV VRQW XWLOLVpV� /HV pTXDWLRQV GH OD WURLVLqPH pWDSH

VRQW FRPSOpWpHV GH PDQLqUH j WHQLU FRPSWH GH O
DXJPHQWDWLRQ

GH O
KRUL]RQ WHPSRUHO� /D ILJXUH � GRQQH O
LPSODQWDWLRQ GH

O
DOJRULWKPH SRXU XQ KRUL]RQ WHPSRUHO GH TXDWUH LPDJHV�
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)LJXUH � � 9UDLVHPEODQFH 0R\HQQH HW 0LQLPXP GH 9UDLVHPEODQFH�

/D FRPSDUDLVRQ HVW UpDOLVpH SRXU OD FRQILJXUDWLRQ LOOXVWUpH VXU OD

ILJXUH ��
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)LJXUH � � ,PSODQWDWLRQ GH O
DOJRULWKPH �' SRXU XQ KRUL]RQ WHPSRUHO

GH TXDWUH LPDJHV� 7URLV GLIIpUHQFHV HW GHX[ SODQV LQWHUPpGLDLUHV VRQW

DQDO\VpV VLPXOWDQpPHQW� /D SUHPLqUH DQDO\VH SHUPHW G
LQLWLDOLVHU HQ

SDUWLH OHV PHVXUHV GpILQLHV ORUV GH OD VHFRQGH DQDO\VH�

� � � � � � � �> � � � � � �@

� � � � � �^ `

� � � � � �

9 [ \ W 9 [ \ W 9 [ \ W 9 [ \ W 9 [ \ W 9 [ \ W 09 [ \ W

09 [ \ W 9 [ \ W 9 [ \ W

9 [ \ W 09 [ \ W 9 [ \ W 9

N N N N N N

N N N

N N N N

� � �

� �

� � � �

�  � � � � � � � � � � � � � �

 �

�  � � � �

� � �

� �

� � �

�
�

�
� � � � � � � � �

�

�
�

�
� �

� � � � � � � � � � � � � �

� � PLQ � � � � �

� � � � � � � �> � � � � � �@�
� � � � � � �[ \ W 9 [ \ W 9 [ \ W 9 [ \ W

N N
� � � � � � � �� � � � � � � � � �

�pTXDWLRQ ��



)LJXUH �� � ([HPSOH GH GpWHFWLRQ� 3UHPLqUH OLJQH � FLQT SUHPLqUHV

LPDJHV GH OD VpTXHQFH� 6HFRQGH OLJQH � PHVXUHV GH YUDLVHPEODQFH

� W  � �� �� �� 7URLVLqPH OLJQH � 09 DVVRFLpV � ����� W ��

4XDWULqPH OLJQH � FRQWRXUV GpWHFWpV�

��� 5pVXOWDWV�HW�GLVFXVVLRQ

/H SUHPLHU H[HPSOH SRUWH VXU XQH VpTXHQFH VXU ODTXHOOH RQ

GLVWLQJXH GHX[ YpKLFXOHV HQ PRXYHPHQW� /D FDPpUD� GH W\SH

&&'� HVW WHQXH j OD PDLQ FH TXL HQJHQGUH FHUWDLQHV RVFLOODWLRQV�

/
DQDO\VH SRUWH VXU XQH WUDQFKH GH FLQT LPDJHV� O
KRUL]RQ

WHPSRUHO HVW GpILQL VXU WURLV LPDJHV FRQVpFXWLYHV� /HV

GLIILFXOWpV SULQFLSDOHV UHQFRQWUpHV GDQV FHW H[HPSOH VRQW� XQ

QLYHDX GH EUXLW LPSRUWDQW� OD WDLOOH GHV REMHWV HVW GH TXHOTXHV

SRLQWV� OHV GpSODFHPHQWV GHV YpKLFXOHV VRQW GH O
RUGUH GH OD

PRLWLp GH OHXU ORQJXHXU� /H UpVXOWDW GH OD GpWHFWLRQ HVW GRQQp

VXU OD ILJXUH ��� /D YDOHXU GX SDUDPqWUH W K HVW SULVH pJDOH j

� � /HV PHVXUHV GH YUDLVHPEODQFH 9 VRQW GRQQpHV VXU OD

VHFRQGH OLJQH GH OD ILJXUH� /HV GpWHFWLRQV DX[ LQVWDQWV W  � j

� VRQW LOOXVWUpHV VXU OHV LPDJHV HQ QLYHDX[ GH JULV �GHUQLqUH

OLJQH� SRXU XQH YDOHXU GHV 09 VXSpULHXUHV j � �� � 3RXU

LOOXVWUp O
DSSRUW GH O
LQWpJUDWLRQ WHPSRUHOOH� QRXV DYRQV DSSOLTXp

O
DOJRULWKPH �' �VHFWLRQ ���� HQWUH OHV LQVWDQWV � HW � GH FHWWH

VpTXHQFH� /H UpVXOWDW GH OD GpWHFWLRQ HVW LOOXVWUp VXU OD ILJXUH ���

/D YDOHXU GH W K HVW OD PrPH TXH SUpFpGHPPHQW�

/H VHFRQG H[HPSOH SRUWH VXU XQH VpTXHQFH G
LQWpULHXU GDQV

ODTXHOOH XQ LQGLYLGX VH GpSODFH GDQV XQH SLqFH� ILJXUH ��� /H

UHFRXYUHPHQW GX SHUVRQQDJH VXU OXL PrPH HVW WUqV IDLEOH� YRLUH

LQH[LVWDQW G
XQH LPDJH j O
DXWUH� 'H SOXV� VD WDLOOH DSSDUHQWH HVW

UHODWLYHPHQW LPSRUWDQWH SDU UDSSRUW j FHOOH GH O
LPDJH� 'H

QRPEUHXVHV UpJLRQV TXL OH FRPSRVHQW VRQW SHX FRQWUDVWpHV SDU

UDSSRUW DX IRQG GHV LPDJHV� /D GpWHFWLRQ HVW LOOXVWUpH VXU OD

ILJXUH �� SRXU GHX[ YDOHXUV GX SDUDPqWUH W K � 'DQV OH SUHPLHU

FDV� W K  � � OH VHXLOODJH GHV GLIIpUHQFHV G
LPDJHV IDLW

DSSDUDvWUH GH QRPEUHXVHV UpJLRQV GH EUXLW� 0DOJUp FHOD�

O
DQDO\VH SDU TXDGUXSOHW G
LPDJHV �K  � � SHUPHW G
pOLPLQHU

XQH JUDQGH SDUWLH GH FH EUXLW HQ SDUWLFXOLHU HQ GHKRUV GHV

UpJLRQV GH UHFRXYUHPHQW� 'DQV OH VHFRQG FDV� O
pOLPLQDWLRQ

FRPSOqWH GX EUXLW HVW REWHQXH HQ DXJPHQWDQW OD YDOHXU GX VHXLO

LQLWLDO j W K  �� � 6HXOHPHQW� FHUWDLQHV UpJLRQV SHX WH[WXUpHV

HW IDLEOHPHQW FRQWUDVWpHV GX SHUVRQQDJH QH VRQW SDV GpWHFWpHV�

/H UpVXOWDW GH OD GpWHFWLRQ HVW GRQQp j OD ILJXUH ���

)LJXUH �� � 'pWHFWLRQV DYHF HW VDQV LQWpJUDWLRQ WHPSRUHOOH�
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)LJXUH �� � 'pWHFWLRQV VXU OD VpTXHQFH �%XUHDX�� /
DQDO\VH HVW

UpDOLVpH SDU TXDGUXSOHW G
LPDJHV� /D YDOHXU GX VHXLO HVW pJDOH j

W K  � �

��� &RQFOXVLRQ

1RXV DYRQV SUpVHQWp XQH PpWKRGH RULJLQDOH GH GpWHFWLRQ

G
REMHWV PRELOHV VXU XQH VpTXHQFH G
LPDJHV� 8Q PRGqOH

G
LQWHUDFWLRQV GH FKDUJHV pOHFWULTXHV� GpILQLHV GDQV OH YROXPH

VSDWLR�WHPSRUHO UHSUpVHQWp SDU SOXVLHXUV GLIIpUHQFHV G
LPDJHV

FRQVpFXWLYHV� QRXV D SHUPLV G
pODERUHU XQH SURFpGXUH GH

UpDMXVWHPHQW GH SUREDELOLWpV GH PRXYHPHQW LQLWLDOHV FDOFXOpHV

j SDUWLU G
XQH VLPSOH GLIIpUHQFH G
LPDJHV� /H FDUDFWqUH VSDWLR�

WHPSRUHO GH O
DQDO\VH� QDWXUHOOHPHQW GpWHQX SDU OH PRGqOH� HVW

XQ DYDQWDJH FHUWDLQ TXDQW j O
DQDO\VH GH SKpQRPqQHV WHPSRUHOV

WHOV TXH OH PRXYHPHQW� 'H SOXV� OD FRPSOH[LWp GH FDOFXOV

HQJHQGUpH SDU FHWWH DSSURFKH LWpUDWLYH HVW WUqV UpGXLWH� HW OD

FRQYHUJHQFH REWHQXH HQ TXHOTXHV LWpUDWLRQV �� �� ��
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)LJXUH �� � 'pWHFWLRQV VXU OD VpTXHQFH �%XUHDX� � W K  �� �� /HV

UpVXOWDWV SHXYHQW rWUH FRPSDUpV j FHX[ REWHQXV SRXU W K  � �

LOOXVWUpV VXU OD ILJXUH ���

2Q QRWH pJDOHPHQW TXH FHWWH DSSURFKH QH GHPDQGH OD

GpWHUPLQDWLRQ TXH G
XQ VHXO SDUDPqWUH� W K �

/H UpVXOWDW GH OD ILJXUH �� PRQWUH OD OLPLWH GH O
DOJRULWKPH

SURSRVp GDQV VRQ DSWLWXGH j UHFRXYULU OHV PDVTXHV FRPSOHWV

G
REMHWV PRELOHV GH JUDQGHV WDLOOHV� &H SUREOqPH JpQpUDO j

WRXWH SURFpGXUH GH GpWHFWLRQ HVW JpQpUDOHPHQW VXUPRQWp HQ

LQWpJUDQW O
DOJRULWKPH GpYHORSSp GDQV XQ FRQWH[WH

PXOWLUpVROXWLRQ�� (Q SDUWLFXOLHU� OD PXOWLUpVROXWLRQ VSDWLDOH

YRLUH VSDWLR�WHPSRUHOOH SHUPHW� GH V
DIIUDQFKLU QRQ VHXOHPHQW

GX EUXLW �ILOWUDJH SDVVH�EDV GHV LPDJHV� PDLV pJDOHPHQW GH WHQLU

FRPSWH �SDU XQH DQDO\VH SURJUHVVLYH� GHV YDULDWLRQV SHUWLQHQWHV

GDQV OHV UpJLRQV GH PRXYHPHQW� /D GLIILFXOWpV HVVHQWLHOOH HVW GH

WURXYHU XQH LPSODQWDWLRQ GLUHFWH GH O
DOJRULWKPH

PRQRUpVROXWLRQ GDQV XQH UHSUpVHQWDWLRQ PXOWLUpVROXWLRQ� 3DU

H[HPSOH� &DSOLHU UpVRXW OH SUREOqPH GH OD GpWHFWLRQ GH JUDQGV

REMHWV HQ pWDEOLVVDQW XQH YHUVLRQ PXOWLUpVROXWLRQ VSDWLR�

WHPSRUHOOH GH O
DSSURFKH PDUNRYLHQQH GH GpWHFWLRQ GX

PRXYHPHQW >�@�

1RXV QRXV VRPPHV pJDOHPHQW LQWpUHVVpV j pWDEOLU XQH WHOOH

LPSODQWDWLRQ GDQV OH FDGUH GX PRGqOH SUpVHQWp LFL� /
LGpH HVW GH

JpQpUHU XQH UHSUpVHQWDWLRQ S\UDPLGDOH ODSODFLHQQH GHV LPDJHV

>�@� &HWWH UHSUpVHQWDWLRQ SHUPHW GH GpFRPSRVHU O
LQIRUPDWLRQ

VXU SOXVLHXUV QLYHDX[ GH UpVROXWLRQ� SXLV GH UHFRQVWUXLUH

SDUWLHOOHPHQW FHWWH LQIRUPDWLRQ� GDQV OHV UpJLRQV SHUWLQHQWHV� HQ

XWLOLVDQW OHV PHVXUHV GH YUDLVHPEODQFH HVWLPpHV VXU FKDTXH

QLYHDX[ GH OD S\UDPLGH� /HV UpVXOWDWV DLQVL REWHQXV >�@ VRQW

WRXW D IDLW VDWLVIDLVDQWV HW IHURQW O
REMHW G
XQH SXEOLFDWLRQ

SURFKDLQH�

5pIpUHQFHV

>�@ 3�-� %XUW� ¦)DVW ILOWHU WUDQVIRUPV IRU LPDJH SURFHVVLQJ§� &*,3�

YRO� ��� SS� ������ �����

>�@ $� &DSOLHU� � 0RGqOHV PDUNRYLHQV GH GpWHFWLRQ GH PRXYHPHQW

GDQV OHV VpTXHQFHV G
LPDJHV � DSSURFKH VSDWLR�WHPSRUHOOH HW PLVH

HQ £XYUH WHPSV UpHO �� 7KqVH� 7,5)� ,13*� �����

>�@ (� 'HOpFKHOOH� � $QDO\VH GH VFqQHV G\QDPLTXHV � GpWHFWLRQ GX

PRXYHPHQW IRQGpH VXU XQ PRGqOH G
LQWHUDFWLRQ pOHFWULTXH ��

7KqVH� /(5,66� 8QLYHUVLWp 3DULV ;,,� �����

>�@ .�3� .DUPDQQ DQG $� YRQ %UDQGW� ¦'HWHFWLRQ DQG WUDFNLQJ RI

PRYLQJ REMHFWV E\ DGDSWDWLYH EDFNJURXQG H[WUDFWLRQ§� ,$35� �WK

&RQI� RQ ,PDJH $QDO\VLV� YRO� �� SS� ���������� �����

>�@ )� /XWKRQ DQG $� &DSOLHU� ¦0RWLRQ GHWHFWLRQ DQG VHJPHQWDWLRQ LQ

LPDJH VHTXHQFHV XVLQJ 0DUNRY 5DQGRP )LHOG PRGHOOLQJ§� �WK

(XURJUDSKLFV $QLPDWLRQ DQG 6LPXODWLRQ :RUNVKRS� %DUFHORQD�

SS� �������� �����

>�@ 0� 2UNLV]� � /RFDOLVDWLRQ G©REMHWV PRELOHV GDQV OHV VFqQHV

QDWXUHOOHV ILOPpHV SDU XQH FDPpUD IL[H �� 7UDLWHPHQW GX VLJQDO�

YRO� �� Q� �� SDJHV �������� �����

>�@ -�*� 3RVWDLUH� � 'H O
LPDJH j OD GpFLVLRQ� DQDO\VH GHV LPDJHV

QXPpULTXHV HW WKpRULH GH OD GpFLVLRQ �� 'XQRG ,QIR�� �����

>�@ .�3� 3UDWW� ¦'LJLWDO ,PDJH SURFHVVLQJ§� :LOH\�,QWHUVFLHQFH

3XEOLFDWLRQ� �����
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