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5pVXPp

&H SDSLHU SUpVHQWH GHV SURFpGpV PLV HQ RHXYUH SRXU VLPSOLILHU HW ILOWUHU OHV LPDJHV GH

FHUWDLQV SOLV SRVWDX[ �SOLV SODVWLTXH HW LPSULPpV HQ SDUWLFXOLHU� DILQ G
DPpOLRUHU OHV SHUIRUPDQ�

FHV GHV V\VWqPHV GH WUL DXWRPDWLTXH� &HV SURFpGpV YLVHQW j pOLPLQHU O
LQIRUPDWLRQ LQXWLOH VXU

O
LPDJH HQ QH FRQVHUYDQW TXH FH TXL SHXW rWUH SRWHQWLHOOHPHQW XQ EORF�DGUHVVH� OHV WHFKQLTXHV

GH UHFRQQDLVVDQFH XOWpULHXUHV pWDQW DORUV HQ PHVXUH GH UHSpUHU OH EORF�DGUHVVH SDUPL SOXVLHXUV

FDQGLGDWV SRVVLEOHV�

$SUqV DYRLU GpFULW OHV FULWqUHV YLVXHOV HW JpRPpWULTXHV XWLOLVpV SRXU GLVFULPLQHU OHV

UpJLRQV G
LQWpUrW� QRXV SUpVHQWHURQV UDSLGHPHQW OH SULQFLSDO RSpUDWHXU PRUSKRORJLTXH XWLOLVp

GDQV FHWWH pWXGH � OD UHFRQVWUXFWLRQ JpRGpVLTXH� 3XLV OHV pWDSHV PDMHXUHV GX SURFHVVXV VHURQW

DQDO\VpHV� 'HX[ DSSURFKHV RQW pWp pWXGLpHV � OD SUHPLqUH IDLW DSSHO j GHV WUDQVIRUPDWLRQV GLUHF�

WLRQQHOOHV� OD VHFRQGH j GHV RSpUDWHXUV LVRWURSHV� 2Q YHUUD VXU GHV H[HPSOHV TXH FHWWH GHUQLqUH

DSSURFKH� ELHQ TXH SDUDLVVDQW PRLQV HIILFDFH D SULRUL� V
HVW UpYpOpH HQ IDLW WUqV LQWpUHVVDQWH DX

SRLQW GH SRXYRLU SUHQGUH HQ FRPSWH pJDOHPHQW OHV SOLV PDQXVFULWV GRQW OHV FULWqUHV GH UHFRQ�

QDLVVDQFH GLIIqUHQW TXHOTXH SHX GHV SOLV LPSULPpV�

7KqPH � 7UDLWHPHQW G
LPDJHV GH GRFXPHQWV

0RWV�FOpV �

$QDO\VH G
LPDJH� PRUSKRORJLH PDWKpPDWLTXH� SOLV SRVWDX[� UHFRQVWUXFWLRQ JpRGpVLTXH� ILOWUHV

PRUSKRORJLTXHV� PLQLPD�
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�� ,QWURGXFWLRQ

/HV V\VWqPHV GH WUL DXWRPDWLTXH GX FRXUULHU RQW SRXU WkFKH GH UHFKHUFKHU VXU GHV

LPDJHV GLJLWDOLVpHV GH SOLV SRVWDX[ OHV EORFV�DGUHVVH� 6L FHWWH UHFKHUFKH SHXW rWUH UpDOLVpH GH

IDoRQ JpQpUDOHPHQW VDWLVIDLVDQWH SRXU OHV HQYHORSSHV GH FRXOHXU XQLIRUPH� HOOH VH FRPSOLTXH

VLQJXOLqUHPHQW ORUVTX
RQ D DIIDLUH j GHV SOLV VRXV SODVWLTXH RX j GHV SOLV SDSLHU DX JUDSKLVPHV

FRPSOH[HV� 'DQV FH FDV� OHV SURFpGXUHV GH ELQDULVDWLRQ GH O
LPDJH IRXUQLVVHQW GHV UpVXOWDWV WUqV

GpFHYDQWV�

&H SDSLHU SUpVHQWH OHV SURFpGpV PLV HQ RHXYUH DX &HQWUH GH 0RUSKRORJLH 0DWKpPDWL�

TXH j OD GHPDQGH GX 6HUYLFH GH 5HFKHUFKH 7HFKQLTXH GH OD 3RVWH �6573� SRXU VLPSOLILHU HW

ILOWUHU OHV LPDJHV GH SOLV SRVWDX[ DILQ G
DPpOLRUHU OHV SHUIRUPDQFHV GHV V\VWqPHV GH WUL DXWRPD�

WLTXH� &HV SURFpGpV YLVHQW j pOLPLQHU O
LQIRUPDWLRQ LQXWLOH VXU O
LPDJH HQ QH FRQVHUYDQW TXH FH

TXL SHXW rWUH SRWHQWLHOOHPHQW XQ EORF�DGUHVVH� OHV WHFKQLTXHV GH UHFRQQDLVVDQFH XOWpULHXUHV

pWDQW DORUV HQ PHVXUH GH UHSpUHU OH EORF�DGUHVVH SDUPL SOXVLHXUV FDQGLGDWV SRVVLEOHV�

$SUqV DYRLU GpFULW OHV FULWqUHV YLVXHOV HW JpRPpWULTXHV XWLOLVpV SRXU GLVFULPLQHU OHV

UpJLRQV G
LQWpUrW� QRXV SUpVHQWHURQV UDSLGHPHQW OH SULQFLSDO RSpUDWHXU PRUSKRORJLTXH XWLOLVp

GDQV FHWWH pWXGH � OD UHFRQVWUXFWLRQ JpRGpVLTXH� 3XLV OHV pWDSHV PDMHXUHV GX SURFHVVXV VHURQW

DQDO\VpHV� 'HX[ DSSURFKHV RQW pWp pWXGLpHV � OD SUHPLqUH IDLW DSSHO j GHV WUDQVIRUPDWLRQV GLUHF�

WLRQQHOOHV� OD VHFRQGH j GHV RSpUDWHXUV LVRWURSHV� 2Q YHUUD VXU GHV H[HPSOHV TXH FHWWH GHUQLqUH

DSSURFKH� ELHQ TXH SDUDLVVDQW PRLQV HIILFDFH D SULRUL� V
HVW UpYpOpH HQ IDLW WUqV LQWpUHVVDQWH DX

SRLQW GH SRXYRLU SUHQGUH HQ FRPSWH pJDOHPHQW OHV SOLV PDQXVFULWV GRQW OHV FULWqUHV GH UHFRQ�

QDLVVDQFH GLIIqUHQW TXHOTXH SHX GHV SOLV LPSULPpV�

�� &ULWqUHV YLVXHOV HW JpRPpWULTXHV GH UHFRQQDLVVDQFH

'HV H[HPSOHV G
LPDJHV RULJLQDOHV GH SOL SODVWLTXH HW SDSLHU VRQW SUpVHQWpV j OD ILJXUH ��

,OV FRUUHVSRQGHQW j GHV LPDJHV HQ QLYHDX[ GH JULV GH ����[���� SL[HOV HQYLURQ� /HV FDUDFWp�

ULVWLTXHV FRPPXQHV j O
HQVHPEOH GHV GRFXPHQWV DSSDUWHQDQW j FHWWH VpULH VRQW OHV VXLYDQWHV �

/HV EORFV�DGUHVVH FRUUHVSRQGHQW j GHV FDUDFWqUHV LPSULPpV HQ QRLU VXU XQ IRQG EODQF

RX FODLU GDQV OD SOXSDUW GHV FDV�

� /H IRUPDW HW OD WDLOOH GHV FDUDFWqUHV VRQW DUELWUDLUHV� &HSHQGDQW FHWWH GHUQLqUH HVW JpQpUDOH�

PHQW SHWLWH SDU UDSSRUW DX[ GLPHQVLRQV GH O
LPDJH HW TX
HOOH QH GpSDVVH SDV XQH FHUWDLQH YDOHXU

TXL SHXW rWUH HVWLPpH IDFLOHPHQW�

� /HV OLJQHV G
DGUHVVH Q
RQW SDV GH GLUHFWLRQ IL[H �ELHQ TXH GDQV OD SOXSDUW GHV FDV OH EORF�D�

GUHVVH VRLW YHUWLFDO RX KRUL]RQWDO�� /D SURFpGXUH SURSRVpH GHYUD GRQF rWUH HIILFDFH TXHOTXH

VRLW O
RULHQWDWLRQ GH FHV OLJQHV�

� /
LQIRUPDWLRQ LQXWLOH VXU FHV LPDJHV VH SUpVHQWH VRLW VRXV OD IRUPH GH SOLVVXUHV j OD VXUIDFH

GHV SOLV VRXV SODVWLTXH� VRLW FRPPH GHV SODJHV SOXV RX PRLQV LPSRUWDQWHV G
LOOXVWUDWLRQV� GH

SKRWRV� GH GHVVLQV GH IRUPHV HW GH QLYHDX[ GH JULV IRUW YDULpV�

3RXU VpSDUHU OHV EORFV�DGUHVVH SRWHQWLHOV GX UHVWH GH O
LPDJH� RQ XWLOLVHUD GRQF OH IDLW

TX
LOV VRQW JpQpUDOHPHQW SOXV VRPEUHV TXH OHXU HQYLURQQHPHQW� GH SHWLWH WDLOOH HW LVROpV SDU

UDSSRUW DX[ DXWUHV REMHWV SUpVHQWV GDQV O
LPDJH�

&HV FULWqUHV GRLYHQW rWUH UpYLVpV ORUVTX
RQ D DIIDLUH j GHV HQYHORSSHV PDQXVFULWHV� 'DQV

FH FDV� VL FHUWDLQV SUREOqPHV RQW GLVSDUXV �OHV SOLVVXUHV QRWDPPHQW�� G
DXWUHV DSSDUDLVVHQW

�FRPPH OD WDLOOH GHV FDUDFWqUHV PDQXVFULWV� TXL QpFHVVLWHQW XQH UHIRQWH SOXV RX PRLQV LPSRU�

WDQWH GH O
DSSURFKH HQYLVDJpH� 2Q YHUUD j OD ILQ GH FH SDSLHU FRPPHQW OHV PpWKRGHV SURSRVpHV

RQW SX pJDOHPHQW rWUH XWLOLVpHV VXU FH GHUQLHU W\SH G
LPDJHV�

3DUPL OHV GLIIpUHQWV RXWLOV PRUSKRORJLTXHV� XQH WUDQVIRUPDWLRQ QRPPpH UHFRQVWUXFWLRQ

JpRGpVLTXH HVW O
RSpUDWHXU OH PLHX[ DGDSWp SRXU SUHQGUH HQ FRPSWH FHV GLIIpUHQWV FULWqUHV >�@�
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)LJXUH � � ([HPSOH GH SOL VRXV SODVWLTXH HW GH SOL SDSLHU

�� 5HFRQVWUXFWLRQ JpRGpVLTXH� ILOWUHV PRUSKRORJLTXHV

���� (URVLRQ HW GLODWDWLRQ JpRGpVLTXHV

6RLHQW J HW I GHX[ IRQFWLRQV RX LPDJHV WHOOHV TXH � /
pURVLRQ JpRGpVLTXH GH JI > J
UHODWLYHPHQW j I HVW GpILQLH SDU �

� I
(�)(J) = VXS(�(�)(J)� I)

� I
�Q��J� = �I

���
� I
���

� I
��� ���� I

����J�

Q IRLV

HVW O
pURVLRQ pOpPHQWDLUH HXFOLGLHQQH >�@��(�)(J) = �%(J)([)
/D GLODWDWLRQ JpRGpVLTXH GH OD IRQFWLRQ J UHODWLYHPHQW j XQH DXWUH IRQFWLRQ I� WHOOH TXH

HVW GpILQLH GH PDQLqUH DQDORJXH SDU �J > I
� I

(�)(J) = LQI(�(�)(J)� I)
� I
�Q��J� = � I

���
� I
���

� I
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Q IRLV

HVW OD GLODWDWLRQ HXFOLGLHQQH R� % HVW XQ pOpPHQW VWUXFWXUDQW GH WDLOOH ���
����J� = �%�J��[�

���� 5HFRQVWUXFWLRQ JpRGpVLTXH

6L QRXV LWpURQV OH SURFHVVXV G
pURVLRQ RX GH GLODWDWLRQ JpRGpVLTXH GH J UHODWLYHPHQW j I�

DSUqV XQ FHUWDLQ QRPEUH G
LWpUDWLRQV OHV pWDSHV XOWpULHXUHV Q
DSSRUWHURQW SOXV GH PRGLILFDWLRQV�

&HV FDV SDUWLFXOLHUV GH O
pURVLRQ HW OD GLODWDWLRQ JpRGpVLTXHV V
DSSHOOHQW UHFRQVWUXFWLRQV� /D

UHFRQVWUXFWLRQ SDU pURVLRQ G
XQH LPDJH I j SDUWLU G
XQH LPDJH PDUTXHXU J VH GpILQLW GRQF GH OD

IDoRQ VXLYDQWH �

�I� J WHOOHV TXH I > J � 5I
	�J� = � I

�+���J�

8QH pURVLRQ JpRGpVLTXH GH WDLOOH LQILQLH VLJQLILH VLPSOHPHQW TXH OD WUDQVIRUPDWLRQ HVW

LWpUpH MXVTX
j LGHPSRWHQFH�

1RXV SRXYRQV GpILQLU GH IDoRQ DQDORJXH OD UHFRQVWUXFWLRQ SDU GLODWDWLRQ TXL HVW OD

WUDQVIRUPDWLRQ GXDOH GH OD SUpFpGHQWH �
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�I� J WHOOHV TXH J > I � 5I
�J� = � I

�+���J�

8Q H[HPSOH GH UHFRQVWUXFWLRQ SDU pURVLRQ HVW SUpVHQWp j OD ILJXUH �� &HWWH WUDQVIRU�

PDWLRQ HQ WDQW TXH IRQFWLRQ GH I �j J IL[p� HVW XQH IHUPHWXUH� HOOH UHFRQVWUXLW OHV YDOOpHV GH I

TXL VRQW PDUTXpHV SDU OHV YDOOpHV GH J� OHV DXWUHV YDOOpHV VRQW FRPEOpHV� (Q PrPH WHPSV� FHWWH

WUDQVIRUPDWLRQ HQ WDQW TXH IRQFWLRQ GH J �j I IL[p� HVW XQH RXYHUWXUH� HOOH pODUJLW WRXWHV OHV

YDOOpHV GH J MXVTX
j FH TX
HOOHV DWWHLJQHQW OHV YDOOpHV FRUUHVSRQGDQWHV GH OD IRQFWLRQ I� &HWWH

WUDQVIRUPDWLRQ HVW OD EULTXH pOpPHQWDLUH GDQV O
pODERUDWLRQ GH FHUWDLQV ILOWUHV PRUSKRORJLTXHV

�XQ ILOWUH PRUSKRORJLTXH HVW XQ RSpUDWHXU FURLVVDQW HW LGHPSRWHQW� WUqV SXLVVDQWV >�@�

)LJXUH � � 3ULQFLSH GH OD UHFRQVWUXFWLRQ SDU pURVLRQ

���� 0LQLPD G
XQH IRQFWLRQ

8QH DXWUH DSSOLFDWLRQ GH OD UHFRQVWUXFWLRQ JpRGpVLTXH HVW O
H[WUDFWLRQ GHV PLQLPD G
XQH

IRQFWLRQ� ,O VXIILW GH FRQVLGpUHU OD UHFRQVWUXFWLRQ SDU pURVLRQ GH O
LPDJH I SDU O
LPDJH PDUTXHXU

>�@� (Q VRXVWUD\DQW O
LPDJH LQLWLDOH GH O
LPDJH UHFRQVWUXLWH� RQ REWLHQW OD IRQFWLRQJ = I + �

LQGLFDWULFH GHV PLQLPD GH I �NP�I�
NP�I� = 5I

	�I + �� − I

2Q SHXW DORUV FDOFXOHU VXU FHV PLQLPD FHUWDLQV SDUDPqWUHV FRPPH OD SURIRQGHXU GHV

]RQHV GH O
LPDJH TXL OHXU VRQW DVVRFLpHV� &H SDUDPqWUH D pWp XWLOLVp GDQV FHWWH pWXGH SRXU pOLPL�

QHU SDUPL OHV REMHWV PLV HQ pYLGHQFH SDU OD UHFRQVWUXFWLRQ� FHX[ GH FRQWUDVWH WURS IDLEOH SRXU

FRUUHVSRQGUH j GHV EORFV�DGUHVVH�

�� /H WUDLWHPHQW PRUSKRORJLTXH GHV SOLV SRVWDX[

/
HQVHPEOH GX SURFHVVXV GH WUDLWHPHQW GHV SOLV SRVWDX[ FRPSRUWH GHX[ SULQFLSDOHV

pWDSHV �

� XQ ILOWUDJH LQLWLDO SDU UHFRQVWUXFWLRQ�

� O
H[WUDFWLRQ GHV OLJQHV GH WH[WH SDU VpOHFWLRQ GHV PLQLPD GH O
LPDJH SUpFpGHQWH�

���� )LOWUDJH SDU UHFRQVWUXFWLRQ

������ 8Q DOJRULWKPH GLUHFWLRQQHO

&H ILOWUDJH D SRXU EXW G
H[WUDLUH OHV pOpPHQWV GH O
LPDJH FRUUHVSRQGDQW j GHV FDUDFWqUHV�

WRXW HQ VXSSULPDQW OHV HIIHWV LQGpVLUDEOHV �UpIOH[LRQ GH OD OXPLqUH VXU OD VXUIDFH GX SOL� HW

O
LQIRUPDWLRQ LQXWLOH�

1RXV VDYRQV TXH OHV FDUDFWqUHV VH SUpVHQWHQW FRPPH GHV UpJLRQV HQ JpQpUDO FRQQH[HV�

j IDLEOHV QLYHDX[ GH JULV� HW GRQW OD VXUIDFH WRWDOH HVW UHODWLYHPHQW SHWLWH SDU UDSSRUW j OD

VXUIDFH WRWDOH GH O
LPDJH� 2Q SHXW QRWHU TXH OHV FDUDFWqUHV LPSULPpV VRQW WUqV VRXYHQW FRPSR�

VpV G
pOpPHQWV UHFWLOLJQHV� /D VXSSUHVVLRQ GH FHV pOpPHQWV UHFWLOLJQHV GH O
LPDJH SHXW rWUH
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REWHQXH SDU XQH LQWHUVHFWLRQ GH GLODWDWLRQV GH O
LPDJH RULJLQDOH SDU GHV pOpPHQWV VWUXFWXUDQW

UHFWLOLJQHV SRXU WRXWHV OHV GLUHFWLRQV GH OD JULOOH GH GLJLWDOLVDWLRQ HQ XWLOLVDQW XQ DOJRULWKPH GH

GLODWDWLRQ EDVp VXU O
DOJRULWKPH GH WUDFp GH OLJQHV GURLWHV GH %UHVHQKDP >�@� /
LQI �RX LQWHUVHF�

WLRQ� GHV LPDJHV REWHQXHV QRXV GRQQH XQH LPDJH R� WRXWHV OHV UpJLRQV VRPEUHV GH WDLOOH

LQIpULHXUH j OD WDLOOH GH O
pOpPHQW VWUXFWXUDQW� TXHOTXH VRLW OD GLUHFWLRQ� RQW GLVSDUX� &HWWH WUDQV�

IRUPDWLRQ H[SOLTXH pJDOHPHQW OH FULWqUH TXL SHUPHW GH FKRLVLU OD WDLOOH GH O
pOpPHQW VWUXFWXUDQW �

HOOH GRLW rWUH SOXV JUDQGH TXH OD WDLOOH PD[LPDOH OLQpDLUH GHV FDUDFWqUHV�

/
pWDSH VXLYDQWH GX WUDLWHPHQW FRQVLVWH j UHFRQVWUXLUH O
LPDJH RULJLQDOH j SDUWLU GH O
LQWHUVHFWLRQ

GHV GLODWpV� (Q VRXVWUD\DQW O
LPDJH RULJLQDOH� QRXV REWHQRQV DORUV XQH LPDJH R� DSSDUDLVVHQW

WRXWHV OHV VWUXFWXUHV TXL QRXV LQWpUHVVHQW �OHV FDUDFWqUHV�� SOXV XQ EUXLW UpVLGXHO �ILJXUH �E�� /H

�EUXLW� G� DX[ SOLVVXUHV DLQVL TX
XQH JUDQGH SDUW GH O
LQIRUPDWLRQ QRQ UHSUpVHQWDWLYH RQW

GLVSDUX�

)LJXUH � � )LOWUDJH LQLWLDO GH O
LPDJH �D� � ILOWUH GLUHFWLRQQHO �E�� ILOWUH LVRWURSH �F�

������ 8Q DOJRULWKPH LVRWURSH

/
LQFRQYpQLHQW PDMHXU GH O
DOJRULWKPH SUpFpGHQW HVW VD OHQWHXU SURSRUWLRQQHOOH DX

QRPEUH GH GLUHFWLRQV SULVHV HQ FRPSWH� 'DQV O
DOJRULWKPH LQLWLDO� �� GLUHFWLRQV VRQW XWLOLVpHV� ,O

D GRQF VHPEOp LQWpUHVVDQW GH WHVWHU OD GpJUDGDWLRQ pYHQWXHOOH GHV UpVXOWDWV VL RQ GLPLQXDLW

IRUWHPHQW OH QRPEUH GH GLUHFWLRQV� /
XWLOLVDWLRQ GH KXLW GLUHFWLRQV SXLV GH TXDWUH D PRQWUp TXH

OD GpJUDGDWLRQ GH O
DOJRULWKPH pWDLW WUqV IDLEOH� &HWWH IDLEOH GpJUDGDWLRQ V
H[SOLTXH SDU OH U{OH

SUpSRQGpUDQW MRXp SDU OD UHFRQVWUXFWLRQ� (Q HIIHW� GDQV OD SOXSDUW GHV FDV� OHV FDUDFWqUHV GDQV

O
LPDJH VH SUpVHQWHQW FRPPH GHV HQWLWpV LVROpHV� 0rPH HW VXUWRXW VL OHXU RULHQWDWLRQ QH FRUUHV�

SRQG SDV H[DFWHPHQW j XQH GHV GLUHFWLRQV XWLOLVpHV SDU OHV GLODWDWLRQV� LOV ULVTXHQW G
rWUH VXSSUL�

PpV G
DXWDQW SOXV YLWH� FDU F
HVW OHXU pSDLVVHXU TXL FRQWULEXHUD j OHV pOLPLQHU� ,QYHUVHPHQW� RQ

SHXW SHQVHU TXH OH PrPH SKpQRPqQH MRXHUD SRXU OHV pOpPHQWV GH O
LPDJH DOORQJpV HW ILQV TXL

IRQW SDUWLH GHV REMHWV TXH O
RQ VRXKDLWH pOLPLQHU� &
HVW HIIHFWLYHPHQW OH FDV� PDLV j OD GLIIpUHQFH

GHV FDUDFWqUHV� FHV pOpPHQWV VRQW WUqV VRXYHQW FRQQHFWpV j GHV SDUWLHV GH O
LPDJH DVVH]

pSDLVVHV� ,OV VHURQW GRQF WRWDOHPHQW UpFXSpUpV ORUV GH OD UHFRQVWUXFWLRQ SDU pURVLRQ� (Q

GLPLQXDQW OH QRPEUH GH GLUHFWLRQV SULVHV HQ FRPSWH� RQ QH ULVTXH SDV GH ODLVVHU SDVVHU GHV

FDUDFWqUHV� SDU FRQWUH LO HVW SRVVLEOH TXH GHV REMHWV VDQV LQWpUrW VRLHQW FRQVHUYpV SDUFH TX
LO

SUpVHQWHQW XQH WDLOOH PRLQGUH GDQV XQH GLUHFWLRQ SDUPL FHOOHV TXL Q
RQW SDV pWp SULVHV HQ

FRPSWH� 'H SOXV� FHV REMHWV QH GRLYHQW SDV rWUH FRQQHFWpV j GHV REMHWV GH SOXV JUDQGH WDLOOH�

FDU� GDQV FH FDV� OD UHFRQVWUXFWLRQ OHV UpJpQpUHUD HW LOV VHURQW pOLPLQpV� /HV ERQV UpVXOWDWV

REWHQXV HQ GLPLQXDQW OH QRPEUH GH GLUHFWLRQV SULVHV HQ FRPSWH PRQWUH TXH� HQ GHKRUV GHV

FDUDFWqUHV� FH W\SH G
REMHW HVW WUqV SHX IUpTXHQW GDQV O
LPDJH� ,O HVW GRQF QDWXUHO GH PRGLILHU OHV

�



FULWqUHV JpRPpWULTXHV GH VpOHFWLRQ GHV FDUDFWqUHV� 3OXW{W TXH G
XWLOLVHU XQ FULWqUH G
DOORQJHPHQW

OLPLWp GDQV WRXWHV OHV GLUHFWLRQV� RQ XWLOLVHUD XQ FULWqUH G
pSDLVVHXU IDLEOH� 2Q FRQVWDWH LPPpGLD�

WHPHQW TXH FH FULWqUH V
DSSOLTXH DXVVL ELHQ DX[ FDUDFWqUHV LPSULPpV TXH PDQXVFULWV �OD IDLEOH

pSDLVVHXU GX WUDLW HVW OH VHXO FDUDFWqUH FRPPXQ GH WRXWHV OHV pFULWXUHV PDQXVFULWHV�� /H ULVTXH

GH FRQVHUYHU GHV REMHWV QRQ GpVLUpV HVW UpGXLW SDU O
XWLOLVDWLRQ GH OD UHFRQVWUXFWLRQ TXL XWLOLVH OH

GHX[LqPH FULWqUH� O
DEVHQFH GH FRQQH[LRQ DYHF GHV JURV REMHWV SUpVHQWV GDQV O
LPDJH� /D PLVH

HQ RHXYUH GH FH FULWqUH UHYLHQW GRQF j UHPSODFHU OHV GLODWDWLRQV UHFWLOLJQHV SDU XQH VLPSOH

GLODWDWLRQ LVRWURSH

/D ILJXUH �E SHUPHW GH FRPSDUHU OH UpVXOWDW GX ILOWUDJH XWLOLVDQW O
DOJRULWKPH LVRWURSH

DYHF FHOXL REWHQX DYHF O
DOJRULWKPH GLUHFWLRQQHO �FI� ILJXUH �F��

���� /
H[WUDFWLRQ GHV OLJQHV GH WH[WH

3RXU VpSDUHU� DSUqV OH ILOWUDJH LQLWLDO� OHV FDUDFWqUHV GHV DXWUHV REMHWV GH SHWLWH WDLOOH�

QRXV DOORQV XWLOLVHU OH IDLW TXH OHV FDUDFWqUHV VRQW HQ JpQpUDO SURFKHV HW TX
LOV IRUPHQW GHV VWUXF�

WXUHV DOLJQpHV� 'H SOXV� OHXU FRQWUDVWH HVW HQ JpQpUDO pOHYp�

3RXU H[SORLWHU OH SUHPLHU FULWqUH� XQ ILOWUH PRUSKRORJLTXH SDU RXYHUWXUH HW IHUPHWXUH �HQFRUH

DSSHOp ILOWUH DOWHUQp VpTXHQWLHO� HVW UpDOLVp >�@� &HWWH WUDQVIRUPDWLRQ FRQQHFWH OHV FDUDFWqUHV HW

pOLPLQH OHV REMHWV GH SHWLWH WDLOOH� 1RXV REWHQRQV DLQVL XQH LPDJH R� OHV OLJQHV GH FDUDFWqUHV VH

SUpVHQWHQW FRPPH GHV UpJLRQV KRPRJqQHV j IDLEOHV QLYHDX[ GH JULV �ILJXUH �D��

/H GHX[LqPH FULWqUH SHXW rWUH PLV HQ pYLGHQFH SDU XQ VLPSOH VHXLOODJH DXWRPDWLTXH GH O
LPDJH

SUpFpGHQWH� &HSHQGDQW OH VHXLO Q
HVW SDV GpWHUPLQp j SDUWLU GH O
KLVWRJUDPPH GH O
LPDJH PDLV

SOXW{W j SDUWLU GH O
KLVWRJUDPPH GHV SURIRQGHXUV GHV PLQLPD� /D ILJXUH �E SUpVHQWH OH UpVXOWDW

GH FHWWH ELQDULVDWLRQ DLQVL TXH O
LPDJH ILQDOH REWHQXH HQ PDVTXDQW OH UpVXOWDW GX ILOWUDJH LQLWLDO

DYHF O
LPDJH ELQDLUH SUpFpGHQWH�

)LJXUH � �([WUDFWLRQ GHV OLJQHV GH WH[WH �FI� ILJ� �D�� �qUH pWDSH �D�� UpVXOWDW ILQDO �E�

�� 5pVXOWDWV HW FRQFOXVLRQ

/D ILJXUH � LOOXVWUH TXHOTXHV UpVXOWDWV REWHQXV VXU OHV WURLV W\SHV GH GRFXPHQWV DYHF

O
DOJRULWKPH LVRWURSH�

/HV WUDYDX[ UpDOLVpV GDQV OH FDGUH GH FHWWH pWXGH RQW SHUPLV GH PHWWUH DX SRLQW XQH

SURFpGXUH �DYHF GHV YDULDQWHV SRVVLEOHV� HIILFDFH GH ILOWUDJH GHV LQIRUPDWLRQV QRQ SHUWLQHQWHV

GDQV OHV LPDJHV GH SOLV SRVWDX[� &HW DOJRULWKPH� GH SOXV� QH UHTXLHUW TX
XQ VHXO SDUDPqWUH� OLp j

OD WDLOOH HW�RX j O
pSDLVVHXU GHV FDUDFWqUHV GX EORF�DGUHVVH� &HWWH FDUDFWpULVWLTXH HW OH IDLW TXH

O
LQWHUYDOOH G
DGpTXDWLRQ GH FH SDUDPqWUH VRLW DVVH] ODUJH OH UHQGHQW WUqV UREXVWH� 6RQ

�



DSSOLFDWLRQ VXU OD EDQTXH G
LPDJHV WHVW IRXUQLH SDU OH 6573 D IRXUQL GHV UpVXOWDWV WUqV VDWLVIDL�

VDQWV� /
H[WHQVLRQ GH O
DOJRULWKPH LQLWLDO DX[ PDQXVFULWV D SX rWUH PHQp j ELHQ VDQV GpJUDGDWLRQ

VXEVWDQWLHOOH GH VHV SHUIRUPDQFHV VXU OHV SOLV LPSULPpV� &HV SHUIRUPDQFHV VRQW WHOOHV TXH

O
LPSODQWDWLRQ PDWpULHOOH GH O
DOJRULWKPH HVW HQYLVDJHDEOH DYHF GHV SHUIRUPDQFHV VDWLVIDLVDQWHV

HW XQ FR�W UDLVRQQDEOH�

)LJXUH � � ([HPSOHV GH UpVXOWDWV � SOL SODVWLTXH �D�� SOL SDSLHU �E�� PDQXVFULW �F�

�� 5pIpUHQFHV

>�@ 6� %HXFKHU� 6HJPHQWDWLRQ G
LPDJHV HW 0RUSKRORJLH 0DWKpPDWLTXH� 7KqVH GH GRFWRUDW�

(FROH 1DWLRQDOH 6XSpULHXUH GHV 0LQHV GH 3DULV� �����

>�@ (� %UHHQ 	 3� 6RLOOH� *HQHUDOL]DWLRQ RI 9DQ +HUN UHFXUVLYH HURVLRQ�GLODWLRQ DOJRULWKP WR

OLQHV DW DUELWUDU\ DQJOHV� ,Q .� )XQJ DQG $� *LQLJH� HGLWRUV� 'LJLWDO ,PDJH &RPSXWLQJ� 7HFKQL�

TXHV DQG $SSOLFDWLRQV� S� �������� 6\GQH\� 'HF� �����

>�@ -� 6HUUD� ,PDJH $QDO\VLV DQG 0DWKHPDWLFDO 0RUSKRORJ\� 9RO� �� $FDGHPLF 3UHVV 1HZ

<RUN� �����
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>�@ -� 6HUUD� ,PDJH $QDO\VLV DQG 0DWKHPDWLFDO 0RUSKRORJ\� 9RO� �� $FDGHPLF 3UHVV 1HZ

<RUN� �����

>�@ 6�5� 6WHUQEHUJ� 0RUSKRORJ\ IRU JUH\�WRQH IXQFWLRQV� &9*,3� ����������� �����

�


