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'DQV OH PRQGH GHV FKHUFKHXUV HQ V\VWqPHV PXOWL�DJHQWV �60$� HW HQ

LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH �,$'�� OD FRPPXQDXWp IUDQFRSKRQH D pWp O¶XQH GHV

SUHPLqUHV� XQH GHV SOXV LQWpJUDWLYHV HW GHV SOXV VWLPXODQWHV� /¶DFWLYLWp IUDQoDLVH HQ

60$ HW ,$' D FRPPHQFp j rWUH WUqV YLVLEOH LQWHUQDWLRQDOHPHQW DX PLOLHX GHV DQQpHV

����� (Q HIIHW� SOXVLHXUV WKqPHV HQ 60$ VH VRQW GpYHORSSpV VSpFLILTXHPHQW HQ

)UDQFH� 6HORQ PRL� XQH GHV IRUFHV GH FHWWH pFROH IUDQoDLVH D pWp OD FDSDFLWp G¶LQWpJUHU

GHV SHUVSHFWLYHV SURYHQDQW GH SOXVLHXUV GLVFLSOLQHV� HQ XWLOLVDQW OHV UpVXOWDWV GHV XQHV

SRXU IDLUH DYDQFHU GH QRXYHDX[ WKqPHV HW SUREOqPHV GDQV G¶DXWUHV� 3DU H[HPSOH� OHV

FKHUFKHXUV GH OD FRPPXQDXWp IUDQFRSKRQH RQW pWp SDUPL OHV SUHPLHUV j pWXGLHU OHV

UDSSRUWV pWURLWV HQWUH OHV LGpHV HQ PDWLqUH GH SURJUDPPDWLRQ j REMHWV� HQ

SURJUDPPDWLRQ FRQFXUUHQWH HW UpSDUWLH� HQ UHSUpVHQWDWLRQ GHV FRQQDLVVDQFHV HW HQ

V\VWqPHV PXOWL�DJHQWV� /H UDVVHPEOHPHQW GHV FRXUDQWV GH OD UHSUpVHQWDWLRQ GHV

FRQQDLVVDQFHV SDU IUDPHV HW REMHWV� DYHF OHV REMHWV FRQFXUUHQWV HW GLVWULEXpV GRWpV

G¶DFWLYLWpV DXWRQRPHV� D GRQQp QDLVVDQFH j XQH FHUWDLQH LGpH GHV DJHQWV� $LQVL� O¶LGpH

G¶DJHQWV D pWp FUppH j SDUWLU G¶XQH RULHQWDWLRQ IRUWH� XWLOLWDLUH� DVFHQGDQWH HW SUDWLTXH

HQ PDWLqUH GH SURJUDPPDWLRQ� /HV DJHQWV VRQW OH UpVXOWDW ORJLTXH G¶XQH DSSURFKH

XQLILDQW SOXVLHXUV FRXUDQWV GH UHFKHUFKH HW GH GpYHORSSHPHQW SUpH[LVWDQWV HW WUqV

DFWLIV� &HFL LQYDOLGH FHUWDLQHV FULWLTXHV TXL GpFODUHQW TXH O¶DJHQW HVW XQ DUJXPHQW

PDUNHWLQJ RX VLPSOHPHQW XQ QRXYHDX QRP GRQQp j O¶,$� 1RQ � 'DQV FHWWH

SHUVSHFWLYH� TXL HVW SULQFLSDOHPHQW YHQXH GH )UDQFH j OD ILQ GHV DQQpHV ����� XQ

DJHQW HVW GH OD FRQQDLVVDQFH GRWpH GH VWUXFWXUHV FROOHFWLYHV G¶DFWLRQ �OHV REMHWV

GLVWULEXpV�� /HV 60$ Q¶RQW SDV QpFHVVDLUHPHQW EHVRLQ G¶rWUH IRQGpV VXU OD EDVH

G¶XQH UpVROXWLRQ GLVWULEXpH GH SUREOqPHV� FH TXL D ORQJWHPSV pWp O¶RSLQLRQ

GRPLQDQWH DX[ (WDWV�8QLV�

8Q GHX[LqPH W\SH G¶LQWpJUDWLRQ UpDOLVp SDU OD FRPPXQDXWp IUDQoDLVH D pWp OD

WHQWDWLYH G¶XQLILHU OHV DJHQWV j JUDLQ ILQ HW j JURV JUDLQ� /HV FKHUFKHXUV IUDQoDLV RQW

G¶DERUG FKHUFKp j FRPSRVHU GH SOXV JUDQGHV VWUXFWXUHV G¶DJHQWV j SDUWLU GH

FRPSRVDQWV j JUDLQ ILQ� HW j FRQFHYRLU GHV SUREOqPHV GLVWULEXpV j WUqV JUDQGH pFKHOOH
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PDLV j JUDLQ ILQ �WHOV TXH OHV PpFDQLVPHV GH YLVLRQ GH EDV QLYHDX� HQ WDQW TXH

V\VWqPHV PXOWL�DJHQWV� &HV SUREOpPDWLTXHV GH FRPSRVLWLRQDOLWp GHV LQWHUDFWLRQV

pWDLHQW FULWLTXHV� DXVVL ELHQ SRXU HQYLVDJHU GHV V\VWqPHV GH FRQQDLVVDQFHV GLVWULEXpV

j ODUJH pFKHOOH HW GHV REMHWV FRQFXUUHQWV GLVWULEXpV� TXH SRXU OD FRPPXQDXWp DJHQW�

3RXU FHWWH UDLVRQ� XQ FRXUDQW GH UHFKHUFKH D pPHUJp j SDUWLU GH SOXVLHXUV JURXSHV GH

UHFKHUFKH WUDYDLOODQW GDQV FHV GRPDLQHV DX GpSDUW GLVWLQFWV� ,O D GRQQp QDLVVDQFH j

GHV PRGqOHV SOXV SXLVVDQWV HW SHUPLV GH SRVHU GHV IRQGDWLRQV FRPPXQHV DX[ WURLV

FRPPXQDXWpV�

8QH WURLVLqPH LQWpJUDWLRQ D WHQWp G¶XQLILHU FODLUHPHQW OHV FRQFHSWV G¶DUFKLWHFWXUHV

G¶DJHQWV UpDFWLYHV HW GpOLEpUDWLYHV� 8Q FHUWDLQ QRPEUH GH FKHUFKHXUV WUDYDLOODQW HQ

)UDQFH RQW FRPPHQFp DX GpEXW GHV DQQpHV ���� j FRQVWUXLUH GHV V\VWqPHV PXOWL�

DJHQWV GpOLEpUDWLIV pPHUJHQWV� DLQVL TXH GHV VWUXFWXUHV FRPSOH[HV GH UpVROXWLRQ GH

SUREOqPHV j SDUWLU GH FRPSRVDQWV UpDFWLIV� (Q RXWUH� LOV RQW PRQWUp O¶DSSOLFDWLRQ

SUDWLTXH TXL SRXYDLW rWUH IDLWH GH FHV V\VWqPHV PXOWL�pFKHOOHV DLQVL TXH OHV PDQLqUHV

GRQW LOV SRXYDLHQW rWUH HPSOR\pV SRXU UHSUpVHQWHU GHV V\VWqPHV ELRORJLTXHV HW

SK\VLTXHV FRPSOH[HV� DXVVL ELHQ TXH GHV SUREOqPHV GH FDOFXO� (Q FRQFOXVLRQ� OHV

FKHUFKHXUV IUDQoDLV RQW LQLWLp FHUWDLQHV GHV SUHPLqUHV WHQWDWLYHV GH PpWKRGRORJLHV

V\VWpPDWLTXHV GH FRQVWUXFWLRQ GH ORJLFLHOV j EDVH G¶DJHQWV� UpVXOWDWV GLUHFWV GH OHXUV

WUDYDX[ G¶XQLILFDWLRQ�

3HUVRQQHOOHPHQW M¶DL HX OH SODLVLU GH WUDYDLOOHU HQ )UDQFH SHQGDQW SOXVLHXUV

DQQpHV� HW GH FROODERUHU DYHF SOXVLHXUV GHV FKHUFKHXUV IUDQFRSKRQHV HQ 60$ TXL RQW

pWp SDUPL OHV SLRQQLHUV GDQV FHV LGpHV� -¶DL DSSULV EHDXFRXS GH FHV FROODERUDWLRQV�

'HX[ GHV SHQVHXUV OHV SOXV DFWLIV HW OHV SOXV LQIOXHQWV GDQV OHV VXMHWV PHQWLRQQpV FL�

GHVVXV� -HDQ�3LHUUH %ULRW HW <YHV 'HPD]HDX� RQW UDVVHPEOp XQ FHUWDLQ QRPEUH GH

OHXUV FROOqJXHV IUDQFRSKRQHV SRXU V\QWKpWLVHU OHV FRQQDLVVDQFHV DFWXHOOHV VXU OHV

V\VWqPHV PXOWL�DJHQWV GDQV XQH SHUVSHFWLYH IUDQFRSKRQH� &H OLYUH HQ HVW OH UpVXOWDW�

&¶HVW XQ WUDYDLO SURIRQG HW UpIOpFKL� FRXYUDQW XQH VpOHFWLRQ GHV VXMHWV DX FHQWUH GHV

60$ DLQVL TXH FHUWDLQV VXMHWV SOXV VSpFLDOLVpV� $YHF G¶DXWUHV RXYUDJHV IUDQFRSKRQHV

LPSRUWDQWV FRXYUDQW OH FKDPS GHV 60$ �MH SHQVH j GHV SXEOLFDWLRQV WHOOHV TXH /HV

6\VWqPHV 0XOWL�$JHQWV GH -DFTXHV )HUEHU HW &RQVFLHQFH $UWLILFLHOOH HW 6\VWqPHV

$GDSWDWLIV G¶$ODLQ &DUGRQ�� FH WUDYDLO UHQG DFFHVVLEOH OD UHFKHUFKH PRGHUQH HQ

PDWLqUH G¶DJHQWV� -H VXLV GRQF WUqV KHXUHX[ GH YRLU OD SXEOLFDWLRQ GH FHWWH

FRQWULEXWLRQ GH TXDOLWp j OD FRPSUpKHQVLRQ GHV V\VWqPHV PXOWL�DJHQWV�

/HV *$66(5

8UEDQD� ,OOLQRLV� DR�W ����



,QWURGXFWLRQ��

/¶LQIRUPDWLTXH HVW HQ WUDLQ GH FKDQJHU GH PDQLqUH DVVH] SURIRQGH� 7RXW G¶DERUG�

HOOH GHYLHQW XELTXLWDLUH� $X GpSDUW FRQILQpH DX[ RUGLQDWHXUV� HOOH HVW HQ WUDLQ

G¶LQYHVWLU OHV REMHWV GH OD YLH FRXUDQWH � WpOpSKRQHV SRUWDEOHV� DVVLVWDQWV SHUVRQQHOV�

PDLVRQ� HWF� (OOH GHYLHQW DLQVL GH SOXV HQ SOXV GLIIXVH HW GLVWULEXpH GDQV GH PXOWLSOHV

REMHWV HW IRQFWLRQQDOLWpV TXL VRQW DPHQpV j FRRSpUHU� /D GpFHQWUDOLVDWLRQ HVW GRQF OD

UqJOH HW XQH RUJDQLVDWLRQ FRRSpUDWLYH HQWUH PRGXOHV ORJLFLHOV HVW XQ EHVRLQ� 'H SOXV�

OD WDLOOH� OD FRPSOH[LWp HW O¶pYROXWLYLWp FURLVVDQWHV GH FHV QRXYHOOHV DSSOLFDWLRQV

LQIRUPDWLTXHV IRQW TX¶XQH YLVLRQ FHQWUDOLVpH� ULJLGH HW SDVVLYH �FRQWU{OpH

H[SOLFLWHPHQW SDU OH SURJUDPPHXU� DWWHLQW VHV OLPLWHV� 2Q HVW DLQVL QDWXUHOOHPHQW

FRQGXLW j FKHUFKHU j GRQQHU SOXV G¶DXWRQRPLH HW G¶LQLWLDWLYH DX[ GLIIpUHQWV PRGXOHV

ORJLFLHOV� /H FRQFHSW GH V\VWqPH PXOWL�DJHQW SURSRVH XQ FDGUH GH UpSRQVH j FHV GHX[

HQMHX[ FRPSOpPHQWDLUHV �HW j SUHPLqUH YXH FRQWUDGLFWRLUHV� � O¶DXWRQRPLH HW

O¶RUJDQLVDWLRQ�

&HW RXYUDJH D SRXU DPELWLRQ GH SUpVHQWHU OHV SULQFLSHV� WHFKQLTXHV HW H[HPSOHV

G¶DSSOLFDWLRQV GHV V\VWqPHV PXOWL�DJHQWV� ,O HVW FRPSOpPHQWDLUH DX OLYUH GH -DFTXHV

)HUEHU >)(5 ��@� SUHPLHU RXYUDJH HQ IUDQoDLV SUpVHQWDQW OH GRPDLQH HW SDUX HQ �����

1RWUH RXYUDJH GpYHORSSH OHV FRQFHSWV HW WHFKQLTXHV GH EDVH GHV V\VWqPHV PXOWL�

DJHQWV DLQVL TXH GH SUHPLHUV GRPDLQHV G¶DSSOLFDWLRQ �SDU H[HPSOH� OH FRPPHUFH

pOHFWURQLTXH�� ,O QH GpYHORSSHUD SDV OD QRWLRQ G¶DJHQW PRELOH QL FHOOH G¶DJHQW

DVVLVWDQW G¶LQWHUIDFH �OHV UDLVRQV HQ VHURQW SUpFLVpHV FL�GHVVRXV�� 8Q GHX[LqPH

RXYUDJH j SDUDvWUH DSUqV FHOXL�FL GpYHORSSHUD GHV DVSHFWV PpWKRGRORJLTXHV

FRPSOpPHQWDLUHV HW G¶DXWUHV DSSOLFDWLRQV� SDU H[HPSOH HQ URERWLTXH�

&HWWH LQWURGXFWLRQ D SRXU REMHFWLI GH PRQWUHU O¶LPSRUWDQFH HW GH VLWXHU

UDSLGHPHQW OH FRQFHSW GH V\VWqPH PXOWL�DJHQW �HQ SDUWLFXOLHU YLV�j�YLV GH OD

,QWURGXFWLRQ UpGLJpH SDU -HDQ�3LHUUH %5,27 HW <YHV '(0$=($8�
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SURJUDPPDWLRQ FODVVLTXH�� (OOH QH UHQWUHUD SDV GDQV OH GpWDLO GHV FRQFHSWV HW

WHFKQLTXHV �FRQFHSWV G¶DUFKLWHFWXUHV G¶DJHQWV� GH FRRUGLQDWLRQ� G¶RUJDQLVDWLRQV� HWF��

TXL VHURQW LQWURGXLWV GDQV OHV GLIIpUHQWV FKDSLWUHV�

4X¶HVW�FH TX¶XQ DJHQW "

,O Q¶H[LVWH SDV HQFRUH XQ FRQVHQVXV VXU OD GpILQLWLRQ G¶XQ DJHQW� (Q SOXV GH OD

UHODWLYH MHXQHVVH GX GRPDLQH� FHOD V¶H[SOLTXH SDU OH IDLW TXH GLYHUVHV FRPPXQDXWpV

UHYHQGLTXHQW FH WHUPH DYHF GHV SUREOpPDWLTXHV DVVH] GLIIpUHQWHV �SDU H[HPSOH� HQ FH

TXL FRQFHUQH OHV DJHQWV PRELOHV� PrPH VL FHOOHV�FL VRQW FRPSOpPHQWDLUHV HW

FRQGXLWHV j VH UHQFRQWUHU j WHUPH�

1RXV SURSRVRQV XQH SUHPLqUH GpILQLWLRQ VXLYDQWH � © 8Q DJHQW HVW XQH HQWLWp

ORJLFLHOOH RX SK\VLTXH j ODTXHOOH HVW DWWULEXpH XQH FHUWDLQH PLVVLRQ TX¶HOOH HVW

FDSDEOH G¶DFFRPSOLU GH PDQLqUH DXWRQRPH HW HQ FRRSpUDWLRQ DYHF G¶DXWUHV DJHQWV ª�

4XHOTXHV GpILQLWLRQV DOWHUQDWLYHV VHURQW GRQQpHV DX GpEXW GX FKDSLWUH ��

4X¶HVW�FH TX¶XQ V\VWqPH PXOWL�DJHQW "

/D GpILQLWLRQ G¶XQ V\VWqPH PXOWL�DJHQW �DYHF VRQ DFURQ\PH 60$� HW 0$6 SRXU

0XOWL�$JHQW 6\VWHP HQ DQJODLV� HVW SOXV LPPpGLDWH � © 8Q V\VWqPH PXOWL�DJHQW HVW XQ

HQVHPEOH RUJDQLVp G¶DJHQWV ª� 1RXV QH IDLVRQV TXH VXLYUH LFL OD GpILQLWLRQ XVXHOOH GX

WHUPH V\VWqPH � © 8Q HQVHPEOH RUJDQLVp G¶pOpPHQWV ª� &HOD VLJQLILH TXH GDQV XQ

V\VWqPH PXOWL�DJHQW� LO H[LVWH XQH RX SOXVLHXUV RUJDQLVDWLRQV TXL VWUXFWXUHQW OHV

UqJOHV GH FRKDELWDWLRQ HW GH WUDYDLO FROOHFWLI HQWUH DJHQWV �GpILQLWLRQ GHV GLIIpUHQWV

U{OHV� SDUWDJHV GH UHVVRXUFHV� GpSHQGDQFHV HQWUH WkFKHV� SURWRFROHV GH FRRUGLQDWLRQ�

GH UpVROXWLRQ GH FRQIOLWV� HWF��� 'DQV XQ PrPH V\VWqPH� LO H[LVWH HQ JpQpUDO SOXVLHXUV

RUJDQLVDWLRQV HW XQ PrPH DJHQW SHXW DSSDUWHQLU j SOXVLHXUV VLPXOWDQpPHQW� 8QH

RUJDQLVDWLRQ pFRQRPLTXH WHOOH TX¶XQH HQWUHSULVH� PDLV DXVVL XQH RUJDQLVDWLRQ

DQLPDOH WHOOH TX¶XQH IRXUPLOLqUH� VRQW GHV H[HPSOHV G¶RUJDQLVDWLRQV G¶DJHQWV GDQV OH

PRQGH UpHO� 6XLYDQW OHV FDV� OHV FRPSRUWHPHQWV GHV DJHQWV VRQW SOXV RX PRLQV

FRPSOH[HV HW UDWLRQQHOV HW O¶RUJDQLVDWLRQ HVW SOXV RX PRLQV DGDSWDWLYH� &HQWUDO DX[

V\VWqPHV PXOWL�DJHQWV HVW O¶pTXLOLEUH �HW OD FRPSOpPHQWDULWp� HQWUH DXWRQRPLH HW

RUJDQLVDWLRQ�

/HV DJHQWV VRQW HQ JpQpUDO VLWXpV GDQV XQ HQYLURQQHPHQW �SDU H[HPSOH�

WRSRORJLTXH� FRQWHQDQW pJDOHPHQW GHV HQWLWpV SDVVLYHV� PDQLSXOpHV SDU OHV DJHQWV

�SDU H[HPSOH� GHV UHVVRXUFHV� GHV GRQQpHV� GHV REMHWV SK\VLTXHV«� HW

FRPPXQpPHQW DSSHOpHV REMHWV� &KDTXH DJHQW Q¶D TX¶XQH FRQQDLVVDQFH SDUWLHOOH GH

VRQ HQYLURQQHPHQW HW GHV DXWUHV DJHQWV� 8Q V\VWqPH PXOWL�DJHQW HVW GRQF

LQWULQVqTXHPHQW GpFHQWUDOLVp�



Introduction     19 

8Q SUHPLHU H[HPSOH

&RPPH SUHPLHU H[HPSOH� FRQVLGpURQV OH SURMHW G¶HQYR\HU XQ URERW VXU XQH

SODQqWH ORLQWDLQH SRXU O¶H[SORUHU� /H GpODL GH FRPPXQLFDWLRQ DYHF OD 7HUUH HVW WHO

TX¶LO HVW GLIILFLOH G¶HQYLVDJHU XQ FRQWU{OH GLUHFW j SDUWLU GX VRO� ,O HVW GRQF

LQGLVSHQVDEOH GH GRWHU FH URERW G¶DXWRQRPLH HW G¶LQLWLDWLYH� GH PDQLqUH j SUHQGUH GHV

GpFLVLRQV HQ IRQFWLRQ GH OD VLWXDWLRQ ORFDOH DYHF XQH UpDFWLYLWp VXIILVDQWH� &HFL

Q¶HPSrFKH SDV� ELHQ V�U� GH PDLQWHQLU XQH FRPPXQLFDWLRQ UpJXOLqUH DYHF OH VRO SRXU

UHFHYRLU GHV LQIRUPDWLRQV HW VL EHVRLQ UpDMXVWHU OD PLVVLRQ�

3OXW{W TXH G¶HQYR\HU XQ VHXO URERW PXOWLVSpFLDOLVp �ORFRPRWLRQ� YLVLRQ�

SUpOqYHPHQW G¶pFKDQWLOORQV� DQDO\VH� FRPPXQLFDWLRQ DYHF OD 7HUUH� HWF��� LO SHXW rWUH

LQWpUHVVDQW G¶\ VXEVWLWXHU SOXVLHXUV URERWV� ,OV SRXUURQW rWUH VSpFLDOLVpV �SDU H[HPSOH�

XQ URERW VSpFLDOLVp GDQV OHV SUpOqYHPHQWV� XQ DXWUH GDQV OHV DQDO\VHV ± FH GHUQLHU

pWDQW pYHQWXHOOHPHQW LPPRELOH ±� HWF��� 0DLV LOV GHYURQW FRRSpUHU HW FRRUGRQQHU

OHXUV DFWLYLWpV j SDUWLU GH OHXUV FRQQDLVVDQFHV HW FRPSRUWHPHQWV ORFDX[� 8QH WHOOH

VSpFLDOLVDWLRQ VHORQ OHV H[SHUWLVHV UHQG XQH FRQFHSWLRQ HW XQH FRQVWUXFWLRQ SOXV

DLVpHV TX¶XQ URERW XQLTXH TXL GRLW VDYRLU WRXW IDLUH� 8QH WHOOH RUJDQLVDWLRQ RIIUH

pJDOHPHQW XQH PHLOOHXUH HIILFDFLWp SRWHQWLHOOH �GX IDLW GHV WkFKHV SRXYDQW rWUH

HIIHFWXpHV HQ SDUDOOqOH�� 'H SOXV� VL O¶RQ DVVXUH XQH FHUWDLQH UHGRQGDQFH �SDU

H[HPSOH � SOXVLHXUV URERWV G¶DQDO\VH�� FHOD FRQIqUH XQH FHUWDLQH UREXVWHVVH j

O¶HQVHPEOH GX V\VWqPH HQ FDV GH SDQQH G¶XQ GH VHV pOpPHQWV� &HFL HVW GRQF XQ

SUHPLHU H[HPSOH GH V\VWqPH PXOWL�DJHQW� 'DQV FH FDV� OHV DJHQWV VRQW URERWLTXHV �RQ

SDUOH GH URERWLTXH FROOHFWLYH�� 8Q DXWUH H[HPSOH HVW FHOXL GH OD VXUYHLOODQFH GH

UpVHDX[ GDQV ODTXHOOH RQ GpOqJXH GHV WkFKHV GH VXUYHLOODQFH� GpWHFWLRQ G¶DQRPDOLHV�

GLDJQRVWLF HW UpSDUDWLRQV� j GLIIpUHQWV DJHQWV ORJLFLHOV FRRSpUDWLIV�

$SSOLFDWLRQV

/HV GRPDLQHV G¶DSSOLFDWLRQ SULYLOpJLpV GHV V\VWqPHV PXOWL�DJHQWV VRQW SDU H[HPSOH OH

FRPPHUFH pOHFWURQLTXH �YRLU OH FKDSLWUH ��� OH FRQWU{OH GH SURFHVVXV HW OD URERWLTXH

FROOHFWLYH� $LQVL� OHV SULQFLSDX[ LQGXVWULHOV GHV WpOpFRPPXQLFDWLRQV GDQV OH PRQGH

DQLPHQW XQH LQLWLDWLYH GH VWDQGDUGLVDWLRQ GHV DJHQWV HW HQ SUHPLHU OLHX GH OHXU

LQWHURSpUDELOLWp � OD )RXQGDWLRQ IRU ,QWHOOLJHQW 3K\VLFDO $JHQWV �ZZZ�ILSD�RUJ�� &HFL VHUD

QRWDPPHQW GpWDLOOp GDQV OH FKDSLWUH �� '¶DXWUHV GRPDLQHV G¶DSSOLFDWLRQ VH FRQFUpWLVHQW�

WHOV OHV ORLVLUV� OD VLPXODWLRQ GH SKpQRPqQHV FRPSOH[HV �YRLU OH FKDSLWUH ��� HWF�

3RVLWLRQQHPHQW KLVWRULTXH

2Q YRLW TXH OHV V\VWqPHV PXOWL�DJHQWV VH VLWXHQW DX FDUUHIRXU GH OD SURJUDPPDWLRQ

�FH VRQW GHV ORJLFLHOV�� GH O¶LQWHOOLJHQFH DUWLILFLHOOH �OHXU DXWRQRPLH GH GpFLVLRQ�� HW GHV
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V\VWqPHV UpSDUWLV �OHXU GpFHQWUDOLVDWLRQ�� +LVWRULTXHPHQW� RQ SHXW UHSODFHU OHV FRQFHSWV

G¶DJHQW HW GH V\VWqPH PXOWL�DJHQW GDQV O¶KLVWRLUH GH O¶LQWHOOLJHQFH DUWLILFLHOOH HW� GH

PDQLqUH GXDOH� GDQV O¶KLVWRLUH GH OD SURJUDPPDWLRQ�

/D QRWLRQ G¶DJHQW UDWLRQQHO HVW GH IDLW j OD EDVH GHV GpEXWV GH O¶LQWHOOLJHQFH

DUWLILFLHOOH �,$�� 0DLV FHWWH GLVFLSOLQH V¶HVW IRFDOLVpH VXU OD PRGpOLVDWLRQ GHV

FDSDFLWpV LQWHOOLJHQWHV G¶XQH XQLTXH HQWLWp SRXU UpVRXGUH GHV SUREOqPHV� ,O HQ D

UpVXOWp XQH SUHPLqUH JpQpUDWLRQ GH SURJUDPPHV LQIRUPDWLTXHV pYROXpV� WHOV OHV

V\VWqPHV H[SHUWV� 0DLV� PrPH UHVWUHLQW j XQ GRPDLQH VSpFLDOLVp �GRPDLQH H[SHUW��

XQ WHO DJHQW UDWLRQQHO V\VWqPH H[SHUW pWDLW FHQVp UpVRXGUH WRXW VHXO OHV SUREOqPHV GH

PDQLqUH DXWDUFLTXH� /¶DFFHQW D GRQF pWp PLV SURJUHVVLYHPHQW j SDUWLU GH OD ILQ GHV

DQQpHV ���� VXU XQH UpVROXWLRQ GLVWULEXpH GH SUREOqPHV� SDU OD FRRUGLQDWLRQ G¶XQ

FHUWDLQ QRPEUH G¶DJHQWV UDWLRQQHOV� FH TXH O¶RQ D DORUV FRPPHQFp j DSSHOHU GHV

© V\VWqPHV PXOWL�DJHQWV ª� 2Q XWLOLVH pJDOHPHQW OH WHUPH TXDVLPHQW pTXLYDOHQW

G¶LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH �DYHF VRQ DFURQ\PH ,$'� HQ DQJODLV '$,� SRXU

ELHQ PRQWUHU O¶RSSRVLWLRQ j O¶,$ FODVVLTXH� DXWDUFLTXH HW FHQWUDOLVpH�

8Q DXWUH SUREOqPH GHV V\VWqPHV H[SHUWV pWDLW O¶DXWDUFLH VRFLDOH� &RPPH LOV

DYDLHQW SRXU REMHFWLI GH UHPSODFHU OHV H[SHUWV KXPDLQV� FHV GHUQLHUV VH UHWURXYDLHQW

© KRUV GH OD ERXFOH ª� DYHF OHV FRQVpTXHQFHV VRFLDOHV TXH O¶RQ LPDJLQH �GpVLQWpUrW�

GpUHVSRQVDELOLVDWLRQ� LQTXLpWXGH� HWF��� &HUWDLQV FKHUFKHXUV RQW DORUV IDLW pYROXHU

O¶REMHFWLI LQLWLDO �FRQFHYRLU GHV DJHQWV UDWLRQQHOV UHPSODoDQW O¶KRPPH�� YHUV

O¶REMHFWLI GH FRQFHYRLU GHV DVVLVWDQWV LQWHOOLJHQWV TXL SXLVVHQW DLGHU O¶KRPPH HQ

DXWRPDWLVDQW HW HQ SUHQDQW O¶LQLWLDWLYH GH FHUWDLQHV WkFKHV� &HFL V¶HVW FRQFUpWLVp HQ

SDUWLFXOLHU GDQV OH GRPDLQH GHV LQWHUIDFHV KRPPH�PDFKLQH� 3DU RSSRVLWLRQ DX[

LQWHUIDFHV KRPPH�PDFKLQH j PDQLSXODWLRQ GLUHFWH� O¶DJHQW DVVLVWDQW LQWHOOLJHQW HVW

DLQVL LQWURGXLW FRPPH XQH VHFUpWDLUH YLUWXHOOH GRXpH G¶LQLWLDWLYH� FRPSOpPHQW G¶XQ

ORJLFLHO �SDU H[HPSOH� XQ pGLWHXU GH PDLOV� TXL DSSUHQG YRV XVDJHV HW EHVRLQV HW SHXW

DLQVL OHV DQWLFLSHU �SDU H[HPSOH� FODVVHU YRV PHVVDJHV� DXWRPDWLVHU FHUWDLQHV

UpSRQVHV� IDLUH UpIpUHQFH j GHV PHVVDJHV DQFLHQV� HWF�� >0$( ��@�

6L O¶RQ UHSODFH PDLQWHQDQW OD QRWLRQ G¶DJHQW GDQV O¶KLVWRLUH GH OD SURJUDPPDWLRQ�

RQ SHXW YRLU O¶pYROXWLRQ j GHX[ QLYHDX[� $X SODQ LQGLYLGXHO� O¶DJHQW VH FDUDFWpULVH

SDU XQH QRWLRQ G¶DFWLRQ SHUVLVWDQWH >*$6 ��@� TXL WHQWH GH PDQLqUH DXWRQRPH �HW

DYHF LQLWLDWLYH� G¶DFFRPSOLU OD PLVVLRQ TXL OXL D pWp DVVLJQpH� 2Q VRUW GRQF GX FDGUH

SURFpGXUDO FODVVLTXH� FH TXL SHUPHW j O¶DJHQW GH IDLUH IDFH j GHV VLWXDWLRQV QRQ

QpFHVVDLUHPHQW SUpYXHV j O¶DYDQFH SDU OH FRQFHSWHXU� 2Q VRUW pJDOHPHQW GX FDGUH

XQLTXHPHQW GpFODUDWLI� SXLVTXH O¶DJHQW GRLW SRXYRLU FRQWU{OHU OXL�PrPH �IRUPH

VXSSOpPHQWDLUH G¶DXWRQRPLH� O¶XWLOLVDWLRQ GH VHV UHVVRXUFHV SRXU DFFRPSOLU VD

PLVVLRQ� $X SODQ FROOHFWLI� RQ SHXW DXVVL FRQVLGpUHU O¶LGpH GH V\VWqPH PXOWL�DJHQW

FRPPH XQH pYROXWLRQ GH OD QRWLRQ GH FRPSRVDQW ORJLFLHO �REMHW� SRXU OHTXHO OH

FRXSODJH HQWUH FRPSRVDQWV HVW DERUGp DX QLYHDX GHV FRQQDLVVDQFHV HW SDV DX QLYHDX
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GHV W\SHV GH GRQQpHV >-(1 ��@� &HFL SHUPHW GRQF XQ FRXSODJH VpPDQWLTXHPHQW GH

QLYHDX SOXV pOHYp HW GRQF PRLQV ULJLGH HW SOXV DGDSWDEOH�

7RXU G¶KRUL]RQ

/H WHUPH G¶DJHQW UHFRXYUH EHDXFRXS GH VHQV GLIIpUHQWV VHORQ OHV FRPPXQDXWpV HW

OHV GRPDLQHV G¶DSSOLFDWLRQV HW GRQF OHV SHUVSHFWLYHV HW WHFKQLTXHV PLVHV HQ DYDQW�

1RXV LQWURGXLVRQV FL�GHVVRXV XQ FHUWDLQ QRPEUH GH © GRPDLQHV ª RX © SRLQWV GH

YXH ª VXU OHV DJHQWV� ,OV FRUUHVSRQGHQW SRXU FHUWDLQV j GLIIpUHQWV SRLQWV GH YXH

KLVWRULTXHV TXL DXURQW IRUJp XQH FHUWDLQH YLVLRQ GHV DJHQWV� HW SRXU G¶DXWUHV j GHV

SRLQWV GH YXH DSSOLFDWLIV TXL DXURQW DPHQp FHUWDLQHV SUREOpPDWLTXHV SOXV RX PRLQV

VSpFLILTXHV �SDU H[HPSOH� OD PRELOLWp G¶DJHQWV�� &H SDUDJUDSKH QH SUpWHQG GRQF SDV

rWUH XQH W\SRORJLH FRPSOqWH� PDLV VH YHXW SOXW{W rWUH XQ WRXU G¶KRUL]RQ�

&HV GLIIpUHQWV GRPDLQHV VH UHFRXSHQW SOXV RX PRLQV� 2Q SHXW YRLU pJDOHPHQW

TX¶LOV FDGUHQW SOXV RX PRLQV FRPSOqWHPHQW DYHF OD GpILQLWLRQ TXH QRXV DYRQV GRQQpH

SOXV KDXW G¶XQ DJHQW� FDU FHOD GpSHQG GHV FDUDFWpULVWLTXHV �DXWRQRPLH� RUJDQLVDWLRQ�

PDLV DXVVL UDLVRQQHPHQW� PRELOLWp� DSSUHQWLVVDJH� HWF�� TXL VRQW PLVHV HQ DYDQW VHORQ

FKDTXH GRPDLQH�

$JHQW FRJQLWLI� /¶LQWHOOLJHQFH DUWLILFLHOOH FODVVLTXH V¶HVW FRQFHQWUpH WUqV W{W VXU

O¶H[SUHVVLRQ� VXU GHV EDVHV ORJLTXHV� GX FRPSRUWHPHQW GpOLEpUDWLI G¶XQ DJHQW

UDWLRQQHO HQ IRQFWLRQ GH VHV FUR\DQFHV HW GH VHV EXWV� &HFL D GRQQp OLHX SOXV WDUG DX[

SUHPLqUHV DUFKLWHFWXUHV PRGHUQHV G¶DJHQWV GLWV FRJQLWLIV �SDU H[HPSOH $JHQW� HW

%',� YRLU DX FKDSLWUH ���

$JHQW ORJLFLHO� /HV SUHPLHUV HW OHV SOXV VLPSOHV VRQW OHV GpPRQV 8QL[ �SURFHVVXV

LQIRUPDWLTXHV DXWRQRPHV FDSDEOHV GH VH UpYHLOOHU j FHUWDLQHV KHXUHV RX HQ IRQFWLRQ

GH FHUWDLQHV FRQGLWLRQV�� /HV YLUXV LQIRUPDWLTXHV HQ VRQW GHV YHUVLRQV SOXV

VRSKLVWLTXpHV �QRWDPPHQW GRXpHV GH OD FDSDFLWp GH UHSURGXFWLRQ� HW PDOIDLVDQWHV�

1RWRQV TX¶LO HVW GLIILFLOH GH GRQQHU XQH GpILQLWLRQ DFWXHOOH �FRQVHQVXHOOH� GX WHUPH

G¶DJHQW ORJLFLHO� &HOD VRXV�HQWHQG VRXYHQW DXVVL XQH HQFDSVXODWLRQ HQ DJHQW

�© DJHQWLILFDWLRQ ª� GH SURJUDPPHV RX GH EDVHV GH GRQQpHV SOXV WUDGLWLRQQHOV� GH

PDQLqUH j IDYRULVHU OHXU FRRSpUDWLRQ� (Q WRXW FDV� FH WHUPH V¶RSSRVH DX WHUPH

G¶DJHQW SK\VLTXH� WHO XQ URERW�

$JHQW PRELOH� /D SUHPLqUH SODWH�IRUPH G¶DJHQWV PRELOHV HVW 7HOHVFULSW� QpH GDQV

OD SUHPLqUH PRLWLp GHV DQQpHV ����� (OOH D GHSXLV GRQQp OLHX j GH QRPEUHX[

GHVFHQGDQWV� H[WHQVLRQV GX ODQJDJH -DYD �$JOHWV� 9R\DJHU� HWF��� /¶LGpH HVW GH

GRQQHU OD FDSDFLWp j XQ DJHQW ORJLFLHO GH VH GpSODFHU G¶XQH PDFKLQH j XQH DXWUH HQ

IRQFWLRQ GHV GRQQpHV HW LQIRUPDWLRQV j WUDLWHU DLQVL ORFDOHPHQW� /D SUHPLqUH

PRWLYDWLRQ HVW JpQpUDOHPHQW OD PLQLPLVDWLRQ GHV FRPPXQLFDWLRQV GLVWDQWHV �LO HVW HQ
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JpQpUDO PRLQV FR�WHX[ GH IDLUH PLJUHU OH FRGH GH WUDLWHPHQW TXH OHV GRQQpHV j WUDLWHU�

TXL SHXYHQW rWUH EHDXFRXS SOXV YROXPLQHXVHV�� 8QH DXWUH DSSOLFDWLRQ HVW FHOOH GH

O¶LQIRUPDWLTXH QRPDGH �O¶DJHQW PRELOH SHXW FRQWLQXHU VHV WUDLWHPHQWV VXU GHV

VHUYHXUV SHQGDQW OD GpFRQQH[LRQ GH OD PDFKLQH FOLHQWH�� /¶H[HPSOH FODVVLTXHPHQW

PLV HQ DYDQW HVW OD UHFKHUFKH GH SURGXLWV �SDU H[HPSOH XQ &'� DX PHLOOHXU SUL[ VXU

GHV VHUYHXUV FRPPHUoLDX[� /HV SUREOqPHV SULQFLSDX[ DFWXHOV VRQW OLpV j OD VpFXULWp

HW j O¶LQWHURSpUDELOLWp GHV DJHQWV PRELOHV VXU OHV GLIIpUHQWHV SODWHV�IRUPHV G¶DFFXHLO�

$JHQW DVVLVWDQW� 3RXU GpSDVVHU OHV OLPLWDWLRQV GHV LQWHUIDFHV KRPPH�PDFKLQH j

PDQLSXODWLRQ GLUHFWH �ULJLGLWp� FRPSOH[LWp� HWF��� OHV DJHQWV DVVLVWDQWV �DXVVL DSSHOpV

DJHQWV LQWHOOLJHQWV�� DSSRUWHQW XQH DGDSWDWLRQ DX SURILO GH O¶XWLOLVDWHXU HW XQH FDSDFLWp j

DQWLFLSHU OHXUV EHVRLQV �DXWRPDWLVHU FHUWDLQHV WkFKHV� UDSSHOHU FHUWDLQHV LQIRUPDWLRQV

XWLOHV� HWF��� &HFL SHXW VH WUDQVSRVHU GDQV OH GRPDLQH GX FROOHFWLI� 3UHQRQV O¶H[HPSOH

G¶XQ UHQGH]�YRXV HQWUH SOXVLHXUV SHUVRQQHV� PLV HQ SODFH SDU OD FRRSpUDWLRQ GH OHXUV

DJHQWV DVVLVWDQWV UHVSHFWLIV �SRXYDQW UpVLGHU VXU GHV DJHQGDV pOHFWURQLTXHV �3'$� RX

RUGLQDWHXUV��

$JHQW URERWLTXH� 2Q SHXW FRQVLGpUHU O¶DUFKLWHFWXUH ORJLFLHOOH GH FRQWU{OH G¶XQ

URERW FRPPH XQ DJHQW� &HWWH DUFKLWHFWXUH SHXW G¶DLOOHXUV rWUH WHVWpH HW HQWUDvQpH HQ

VLPXODWLRQ DYDQW G¶rWUH PLVH HQ °XYUH GDQV XQ YUDL URERW� &HSHQGDQW� OD UpDOLWp

SK\VLTXH G¶XQ URERW DSSRUWH GHV SUREOqPHV VSpFLILTXHV �LPSUpFLVLRQ GH OD SHUFHSWLRQ

HW GH O¶DFWLRQ� WHPSV UpHO� pYROXWLRQ GX PRQGH� TXL UHQGHQW SDUWLFXOLqUHPHQW GLIILFLOH�

PDLV DXVVL SDUWLFXOLqUHPHQW ULFKH� OD FRQFHSWLRQ GH WHOV DJHQWV URERWLTXHV� 2Q SHXW

DXVVL HQYLVDJHU GHV FRRSpUDWLRQV HQWUH URERWV� SDU H[HPSOH GDQV OH FDGUH GH OD

FRPSpWLWLRQ GH URERWV IRRWEDOOHXUV �5RER&XS�� SUpVHQWpH SDU VHV RUJDQLVDWHXUV

FRPPH XQ QRXYHDX SUREOqPH pWDORQ GH O¶LQWHOOLJHQFH DUWLILFLHOOH�

5pVROXWLRQ GLVWULEXpH GH SUREOqPHV� +LVWRULTXHPHQW� OH SRLQW GH GpSDUW GHV

V\VWqPHV PXOWL�DJHQWV HVW OD UpVROXWLRQ GLVWULEXpH �GpFHQWUDOLVpH� GH SUREOqPHV �'36

HQ DQJODLV�� /¶DFFHQW D pWp PLV VXU OHV WHFKQLTXHV GH FRRUGLQDWLRQ �HW GRQF OHV

PRGqOHV G¶RUJDQLVDWLRQV� HQWUH GLYHUV DJHQWV DXWRQRPHV DPHQpV j UpVRXGUH XQ

SUREOqPH HQVHPEOH �SDU GpFRPSRVLWLRQ GX SUREOqPH� DOORFDWLRQ GHV WkFKHV� pFKDQJH

GH SODQV� GpWHFWLRQ HW UpVROXWLRQ G¶LQFRKpUHQFHV� UHFRPELQDLVRQ GHV UpVXOWDWV SDUWLHOV�

HWF��� 'H WHOV PRGqOHV GH UpVROXWLRQ GLVWULEXpH VRQW DSSOLTXpV j GHV GRPDLQHV YDULpV�

FRPPH OH FRQWU{OH GH SURFHVVXV HW OH FRPPHUFH pOHFWURQLTXH�

$JHQW UpDFWLI� (Q FRPSOpPHQW GH OD UpVROXWLRQ GLVWULEXpH GpFULWH FL�GHVVXV� TXL

HVW SULQFLSDOHPHQW FRJQLWLYH HW G¶DSSURFKH GHVFHQGDQWH� V¶HVW GpYHORSSpH �HQ

SDUWLFXOLHU HQ )UDQFH� FRPPH OH IDLW UHPDUTXHU /HV *DVVHU GDQV VD SUpIDFH� XQH

DSSURFKH DVFHQGDQWH GH OD FRQFHSWLRQ GH V\VWqPHV PXOWL�DJHQWV� &HWWH DSSURFKH

DOWHUQDWLYH HVW VRXYHQW EDVpH VXU O¶pPHUJHQFH GH FRPSRUWHPHQWV FROOHFWLIV j SDUWLU GH

FRPSRUWHPHQWV LQGLYLGXHOV UHODWLYHPHQW VLPSOHV �UpDJLVVDQW j GHV VWLPXOL� G¶R� OHXU

QRP G¶DJHQWV UpDFWLIV� HW Q¶D\DQW SDV RX WUqV SHX GH FDSDFLWpV GH UHSUpVHQWDWLRQ HW GH



Introduction     23 

UDLVRQQHPHQW� /HV PpWDSKRUHV LVVXHV GH VRFLpWpV DQLPDOHV �OH SOXV VRXYHQW GHV

IRXUPLV� IRXUQLVVHQW HQ SDUWLFXOLHU GHV EDVHV GH FRPSRUWHPHQWV SRVVpGDQW GHV

SURSULpWpV FROOHFWLYHV UHFKHUFKpHV �SDU H[HPSOH� OD FROOHFWH HW OH WUL SRXU GHV URERWV�

OH URXWDJH DGDSWDWLI SRXU GHV UpVHDX[��

9LH DUWLILFLHOOH� /H GRPDLQH GH OD YLH DUWLILFLHOOH HVW Qp FRPPH DOWHUQDWLYH j

O¶LQWHOOLJHQFH DUWLILFLHOOH FODVVLTXH� /¶LGpH HVW GH FKHUFKHU j PRGpOLVHU HW VLPXOHU OHV

SURSULpWpV IRQGDPHQWDOHV GH OD YLH �DGDSWDWLRQ� UHSURGXFWLRQ� HWF�� SOXW{W TXH GHV

V\VWqPHV LQWHOOLJHQWV �SDU H[HPSOH� XQ MRXHXU G¶pFKHFV RX XQ GpPRQVWUDWHXU GH

WKpRUqPHV� PDLV WUqV IUDJLOHV HW LQDSWHV j OD YLH UpHOOH� 2Q SURFqGH j O¶LPSRUWDWLRQ �HW

GRQF GpWRXUQHPHQW� GH PpWDSKRUHV LVVXHV GH OD YLH UpHOOH HW j OHXU DSSOLFDWLRQ

LQIRUPDWLTXH �SDU H[HPSOH FRPPH WHFKQLTXHV G¶RSWLPLVDWLRQ RX G¶DGDSWDWLRQ�� 'HV

H[HPSOHV PDLQWHQDQW FODVVLTXHV VRQW � OHV UpVHDX[ GH QHXURQHV DUWLILFLHOV LVVXV GH OD

QHXURSK\VLRORJLH� OHV DOJRULWKPHV JpQpWLTXHV LVVXV GH OD WKpRULH GH O¶pYROXWLRQ HW GH

OD JpQpWLTXH� HW OHV DOJRULWKPHV LQVSLUpV GH IRXUPLV GpMj PHQWLRQQpV FL�GHVVXV�

&HUWDLQHV DSSURFKHV G¶DGDSWDWLRQ RX G¶pYROXWLRQ GHV DJHQWV SURYLHQQHQW GH OD YLH

DUWLILFLHOOH�

6LPXODWLRQ PXOWL�DJHQW� 3RXU FHUWDLQV SKpQRPqQHV FRPSOH[HV GRQW RQ QH FRQQDvW

SDV GH PRGqOH JOREDO �SDU H[HPSOH� GHV pTXDWLRQV GLIIpUHQWLHOOHV SRXU OD G\QDPLTXH

GHV IOXLGHV�� XQH DOWHUQDWLYH SRVVLEOH HVW GH PRGpOLVHU GLUHFWHPHQW OHV

FRPSRUWHPHQWV GHV HQWLWpV FRQFHUQpHV DLQVL TXH OHXUV LQWHUDFWLRQV� &HFL SHXW

V¶DSSOLTXHU j GHV SKpQRPqQHV SK\VLTXHV �SDU H[HPSOH� GHV PLOLHX[ JUDQXODLUHV��

VRFLDX[� pFRV\VWqPHV� HWF� &H GRPDLQH HVW HQ SOHLQH H[SDQVLRQ HW HVW LQWURGXLW DX

FKDSLWUH ��

$JHQW GH ORLVLU� 1RWUH VRFLpWp GH ORLVLU HVW j OD UHFKHUFKH GH FRPSDJQRQV GH ORLVLU

DXWRQRPHV HW HQ LQWHUDFWLRQ DYHF QRXV� /HV MHX[ YLGpR OHV SOXV UpFHQWV LQWqJUHQW GHV

SHUVRQQDJHV GRQW OHV FRPSRUWHPHQWV UHFKHUFKpV VRQW GH SOXV HQ SOXV VRSKLVWLTXpV HW

GRQF LQWpUHVVDQWV SRXU OHV MRXHXUV� /H URERW FKLHQ $LER GH 6RQ\ UHSUpVHQWH XQH GHV

YHUVLRQV OHV SOXV DYDQFpHV WHFKQRORJLTXHPHQW G¶XQ WHO DJHQW GH ORLVLU�

/HV V\VWqPHV PXOWL�DJHQWV FRPPH FRPELQDLVRQ GH SHUVSHFWLYHV

/HV GLIIpUHQWV GRPDLQHV G¶DJHQWV FLWpV FL�GHVVXV QH VRQW JpQpUDOHPHQW SDV

PXWXHOOHPHQW H[FOXVLIV HW SHXYHQW rWUH FRPELQpV FDU LOV VRQW FRPSOpPHQWDLUHV�

1RWRQV j FH SURSRV� TXH WRXV FHV GRPDLQHV SDUWDJHQW OD QRWLRQ G¶DXWRQRPLH� SUHPLHU

HQMHX TXH QRXV DYLRQV PLV HQ DYDQW� 3DU FRQWUH� LOV UHVSHFWHQW SOXV RX PRLQV OH

GHX[LqPH HQMHX� O¶RUJDQLVDWLRQ �FROOHFWLYH�� 3DU H[HPSOH� OHV DJHQWV PRELOHV UHVWHQW

DXMRXUG¶KXL HQFRUH IRQGDPHQWDOHPHQW GHV VROLWDLUHV� 0DLV LOV DXUDLHQW EHDXFRXS j

JDJQHU j FRPPXQLTXHU� RX PLHX[ HQFRUH j FRRSpUHU HQWUH HX[ �SDU pFKDQJH

G¶LQIRUPDWLRQV� GLYLVLRQ HW FRRSpUDWLRQ GHV WkFKHV� HWF��� ,O H[LVWH G¶DLOOHXUV XQ
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FRQWLQXXP HQWUH GHV DJHQWV DXWRQRPHV PDLV FRPSOqWHPHQW VROLWDLUHV HW GHV V\VWqPHV

G¶DJHQWV FRPSOqWHPHQW RUJDQLVpV� OHV DJHQWV FRPPXQLFDQWV VH VLWXDQW TXHOTXH SDUW

HQWUH OHV GHX[�

'H PDQLqUH SOXV JpQpUDOH� FRPPH QRXV O¶DYRQV GpMj VLJQDOp DX GpEXW GH FHWWH

LQWURGXFWLRQ� OD GpFHQWUDOLVDWLRQ GHV ORJLFLHOV GHYLHQW PDLQWHQDQW LQpOXFWDEOH GX IDLW

GH OD FRPSOH[LWp GHV DSSOLFDWLRQV LQIRUPDWLTXHV� /D GRXEOH SUREOpPDWLTXH

G¶DXWRQRPLH HW G¶RUJDQLVDWLRQ� TXL HVW j OD EDVH GHV V\VWqPHV PXOWL�DJHQWV� YD GRQF j

QRWUH DYLV FRQFHUQHU SURJUHVVLYHPHQW WRXV OHV GRPDLQHV DFWXHOV GHV DJHQWV �HW GH

O¶LQIRUPDWLTXH��

'RPDLQHV DERUGpV HW QRQ DERUGpV GDQV FHW RXYUDJH

1RXV QRXV FRQFHQWUHURQV GRQF LFL VXU OHV © V\VWqPHV PXOWL�DJHQWV ª� GDQV

OHVTXHOV OD GRXEOH SUREOpPDWLTXH G¶DXWRQRPLH HW G¶RUJDQLVDWLRQ HVW IRQGDPHQWDOH�

1RXV DYRQV SUpIpUp ODLVVHU GH F{Wp �DX PRLQV GDQV FH SUHPLHU RXYUDJH� OD GHVFULSWLRQ

HQ WDQW TXH WHOOH GH GHX[ VRXV�GRPDLQHV SRXUWDQW LPSRUWDQWV GHV DJHQWV � OHV DJHQWV

PRELOHV HW OHV DJHQWV DVVLVWDQWV� &HFL FDU LOV VRQW UHVWpV� SRXU OH PRPHQW HQFRUH�

UHODWLYHPHQW GLVWLQFWV GHV V\VWqPHV PXOWL�DJHQWV� /HV SULQFLSDX[ WUDYDX[ HQ PDWLqUH

G¶DJHQWV PRELOHV SRUWHQW VXU OD PRELOLWp HW OD VpFXULWp� /HV pWXGHV VXU OHV DJHQWV

DVVLVWDQWV� GRQW OD FDUDFWpULVWLTXH SULQFLSDOH HVW OD FDSDFLWp G¶LQLWLDWLYH HW GH FRQVHLO�

SRUWHQW VXU OHV WHFKQLTXHV G¶DSSUHQWLVVDJH GX SURILO G¶XWLOLVDWLRQ�

&HSHQGDQW� OD SUREOpPDWLTXH JpQpUDOH GH O¶DSSUHQWLVVDJH GHV DJHQWV �HW QRQ GX

VHXO SURILO G¶XWLOLVDWLRQ� HVW XQ VXMHW LPSRUWDQW HW DFWXHO� HQ SDUWLFXOLHU

O¶DSSUHQWLVVDJH FROOHFWLI SRXU OHV V\VWqPHV PXOWL�DJHQWV� &H VXMHW GHYUDLW G¶DLOOHXUV

rWUH DERUGp VRXV OD IRUPH G¶XQ FKDSLWUH GDQV OH SURFKDLQ RXYUDJH�

1RWH] pJDOHPHQW TXH OD QRWLRQ G¶RUJDQLVDWLRQ� TXL ILJXUH SRXUWDQW SDUPL OHV

SULQFLSHV GH EDVH GHV V\VWqPHV PXOWL�DJHQWV� QH IDLW SDV HQFRUH O¶REMHW G¶XQ FKDSLWUH

GLVWLQFW GDQV FH SUHPLHU RXYUDJH� 6D QDWXUH SOXV FRQFHSWXHOOH TX¶LQIRUPDWLTXH IDLW

TX¶HOOH © GLIIXVH ª j GH PXOWLSOHV QLYHDX[� HQ SDUWLFXOLHU � SRXU O¶DVSHFW VWDWLTXH� RQ

OD UHWURXYH GDQV OHV UHSUpVHQWDWLRQV PXWXHOOHV GHV FRPSpWHQFHV HW DFWLYLWpV HQWUH

SOXVLHXUV DJHQWV� TXL VRQW GpFULWHV DX FKDSLWUH � �DUFKLWHFWXUHV G¶DJHQWV� � SRXU

O¶DVSHFW FRQWU{OH G\QDPLTXH� RQ OD UHWURXYH GDQV OHV SURWRFROHV GH FRRUGLQDWLRQ GHV

DFWLYLWpV� TXL VRQW GpFULWV DX FKDSLWUH � �FRRUGLQDWLRQ G¶DJHQWV FRJQLWLIV� � SRXU

O¶DVSHFW PpWKRGRORJLH GH FRQFHSWLRQ� RQ OD UHWURXYH GDQV OD GpILQLWLRQ GHV GLIIpUHQWV

U{OHV SRXU XQH RUJDQLVDWLRQ HW VSpFLDOLVDWLRQ GX WUDYDLO� TXL GHYUDLW rWUH DERUGpH VRXV

IRUPH G¶XQ FKDSLWUH VXU OHV PpWKRGRORJLHV GDQV OH SURFKDLQ RXYUDJH�
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3ODQ GH O¶RXYUDJH

/H FKDSLWUH �� © 3ULQFLSHV JpQpUDX[ HW DSSOLFDWLRQV ª� LQWURGXLW OHV SULQFLSHV HW GH

SUHPLHUV H[HPSOHV G¶DSSOLFDWLRQ GHV V\VWqPHV PXOWL�DJHQWV� /H FKDSLWUH ��

© 0RGqOHV HW DUFKLWHFWXUHV G¶DJHQWV ª� GpWDLOOH OHV SULQFLSHV GH FRQFHSWLRQ HW

FRQVWUXFWLRQ G¶XQ DJHQW j WUDYHUV FH TXH O¶RQ DSSHOOH XQH DUFKLWHFWXUH G¶DJHQW� /H

FKDSLWUH �� © 0RGqOHV GH FRPPXQLFDWLRQ ª� SUpVHQWH OHV PR\HQV G¶LQWHUDFWLRQ HQWUH

OHV DJHQWV SDU GHV ODQJDJHV GH FRPPXQLFDWLRQ� /H FKDSLWUH �� © 0RGqOHV GH

FRRUGLQDWLRQ G¶DJHQWV FRJQLWLIV ª� WUDLWH GHV WHFKQLTXHV GH FRRUGLQDWLRQ HQWUH DJHQWV

SRXU DFFRPSOLU GHV WkFKHV HQ FRPPXQ� VHORQ XQH RUJDQLVDWLRQ FROOHFWLYH� /H

FKDSLWUH �� © (QYLURQQHPHQWV GH GpYHORSSHPHQW ª� SUpVHQWH OHV HQYLURQQHPHQWV GH

GpYHORSSHPHQW HIIHFWLI G¶DJHQWV� HQ SDUWLFXOLHU GHV SODWHV�IRUPHV GH FRQVWUXFWLRQ HW

G¶H[pFXWLRQ G¶DJHQWV� /H FKDSLWUH �� © $SSOLFDWLRQ GHV V\VWqPHV PXOWL�DJHQWV GDQV

OHV WpOpFRPPXQLFDWLRQV ª� LQWURGXLW OHV GLYHUVHV DSSOLFDWLRQV GHV V\VWqPHV PXOWL�

DJHQWV DX GRPDLQH GHV WpOpFRPPXQLFDWLRQV �UpVHDX� UHFKHUFKH G¶LQIRUPDWLRQ HW

FRPPHUFH pOHFWURQLTXH�� /H FKDSLWUH �� © 6\VWqPHV PXOWL�DJHQWV HW pFRV\VWqPHV ª�

LQWURGXLW OH GRPDLQH HQ SOHLQH H[SDQVLRQ GH OD VLPXODWLRQ� HQ SDUWLFXOLHU FHOOH GHV

pFRV\VWqPHV�

%LEOLRJUDSKLH

>%5$ ��@ %5$'6+$: -�0� �GLU��� 6RIWZDUH $JHQWV� $$$, 3UHVV�0,7 3UHVV� �����

>)(5 ��@ )(5%(5 -�� /HV 6\VWqPHV 0XOWL�$JHQW ± 9HUV XQH ,QWHOOLJHQFH &ROOHFWLYH�

,QWHU(GLWLRQV� �����

>*$6 ��@ *$66(5 /�� © $JHQWV DQG &RQFXUUHQW 2EMHFWV ± ,QWHUYLHZ RI /HV *DVVHU E\ -HDQ�

3LHUUH %ULRW ª� 'HQQLV .DIXUD HW -HDQ�3LHUUH %ULRW �HGV�� ,((( &RQFXUUHQF\� 6SHFLDO

6HULHV RQ $FWRUV DQG $JHQWV � YRO� �� Q� �� S� ������ RFWREUH�GpFHPEUH �����

>-(1 ��@ -(11,1*6 1�5�� © 2Q $JHQW�%DVHG 6RIWZDUH (QJLQHHULQJ ª� $UWLILFLDO ,QWHOOLJHQFH�

Q� ���� S� �������� �����

>0$( ��@ 0$(6 3�� © $JHQWV WKDW 5HGXFH :RUN DQG ,QIRUPDWLRQ 2YHUORDG� 6SHFLDO ,VVXH RQ

,QWHOOLJHQW $JHQWV ª� 'RXJ 5LHFNHQ �GLU��� &RPPXQLFDWLRQV RI WKH $&0� YRO� ��� Q� �� S�

������ MXLOOHW �����



&KDSLWUH����

6\VWqPHV�PXOWL�DJHQWV���

SULQFLSHV�JpQpUDX[�HW�DSSOLFDWLRQV�
�

���� 'HV DJHQWV DXWRQRPHV DX[ V\VWqPHV PXOWL�DJHQWV

'DQV FHWWH VHFWLRQ� QRXV pWDEOLURQV WRXW G¶DERUG XQH GpILQLWLRQ GX FRQFHSW

G¶DJHQW DXWRQRPH DLQVL TXH GHV FDUDFWpULVWLTXHV G¶XQ WHO DJHQW� 1RXV YHUURQV HQVXLWH�

j WUDYHUV XQ EUHI KLVWRULTXH GHV WUDYDX[ HIIHFWXpV GDQV OH GRPDLQH� OHV GpILV DXTXHOV

OHV FKHUFKHXUV RQW HX j IDLUH IDFH GDQV OH GRPDLQH GH OD WHFKQRORJLH DJHQW�

������ 4X¶HVW FH TX¶XQ DJHQW "

/H FRQFHSW G¶DJHQW D pWp O¶REMHW G¶pWXGHV GHSXLV SOXVLHXUV GpFHQQLHV GDQV

GLIIpUHQWHV GLVFLSOLQHV� ,O D pWp XWLOLVp QRQ VHXOHPHQW GDQV OHV V\VWqPHV j EDVH GH

FRQQDLVVDQFHV� OD URERWLTXH� OH ODQJDJH QDWXUHO HW G¶DXWUHV GRPDLQHV GH O¶LQWHOOLJHQFH

DUWLILFLHOOH� PDLV DXVVL GDQV GHV GLVFLSOLQHV FRPPH OD SKLORVRSKLH HW OD SV\FKRORJLH�

$XMRXUG¶KXL� DYHF O¶DYqQHPHQW GH QRXYHOOHV WHFKQRORJLHV HW O¶H[SDQVLRQ GH

O¶LQWHUQHW� FH FRQFHSW HVW HQFRUH DVVRFLp j GH QRXYHOOHV DSSOLFDWLRQV FRPPH O¶DJHQW

UHVVRXUFH� O¶DJHQW FRXUWLHU� O¶DVVLVWDQW SHUVRQQHO� O¶DJHQW LQWHUIDFH� O¶DJHQW

RQWRORJLTXH� HWF� 'DQV OD OLWWpUDWXUH VSpFLDOLVpH� RQ WURXYH XQH PXOWLWXGH GH

GpILQLWLRQV GHV DJHQWV� (OOHV VH UHVVHPEOHQW WRXWHV� PDLV GLIIqUHQW VHORQ OH W\SH

G¶DSSOLFDWLRQ SRXU OHTXHO HVW FRQoX O¶DJHQW� 1RXV WURXYRQV GDQV >)5$ ��@ XQH

GLVFXVVLRQ VXU OHV GLIIpUHQWHV GpILQLWLRQV DWWULEXpV DX[ DJHQWV DLQVL TXH OD GLIIpUHQFH

&KDSLWUH UpGLJp SDU %UDKLP &+$,%�'5$$� ,PHG -$55$6� %HUQDUG 028/,1�
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HQWUH XQ DJHQW HW XQ SURJUDPPH FODVVLTXH� $ WLWUH G¶H[HPSOH� YRLFL O¶XQH GHV

SUHPLqUHV GpILQLWLRQV GH O¶DJHQW GXH j )HUEHU >)(5 ��@ � © 8Q DJHQW HVW XQH HQWLWp

DXWRQRPH� UpHOOH RX DEVWUDLWH� TXL HVW FDSDEOH G¶DJLU VXU HOOH�PrPH HW VXU VRQ

HQYLURQQHPHQW� TXL� GDQV XQ XQLYHUV PXOWL�DJHQW� SHXW FRPPXQLTXHU DYHF G¶DXWUHV

DJHQWV� HW GRQW OH FRPSRUWHPHQW HVW OD FRQVpTXHQFH GH VHV REVHUYDWLRQV� GH VHV

FRQQDLVVDQFHV HW GHV LQWHUDFWLRQV DYHF OHV DXWUHV DJHQWV ª�

,O UHVVRUW GH FHWWH GpILQLWLRQ GHV SURSULpWpV�FOpV FRPPH O¶DXWRQRPLH� O¶DFWLRQ� OD

SHUFHSWLRQ HW OD FRPPXQLFDWLRQ� '¶DXWUHV SURSULpWpV SHXYHQW rWUH DWWULEXpHV DX[

DJHQWV� 1RXV FLWRQV HQ SDUWLFXOLHU OD UpDFWLYLWp� OD UDWLRQDOLWp� O¶HQJDJHPHQW HW

O¶LQWHQWLRQ�

5pFHPPHQW� -HQQLQJV� 6\FDUD HW :RROGULGJH >-(1 ��D@ RQW SURSRVp OD GpILQLWLRQ

VXLYDQWH SRXU XQ DJHQW � © 8Q DJHQW HVW XQ V\VWqPH LQIRUPDWLTXH� VLWXp GDQV XQ

HQYLURQQHPHQW� HW TXL DJLW G¶XQH IDoRQ DXWRQRPH HW IOH[LEOH SRXU DWWHLQGUH OHV

REMHFWLIV SRXU OHVTXHOV LO D pWp FRQoX ª�

/HV PRWV © VLWXp ª� © DXWRQRPLH ª HW © IOH[LEOH ª VRQW GpILQLV FRPPH VXLW �

± VLWXp � O¶DJHQW HVW FDSDEOH G¶DJLU VXU VRQ HQYLURQQHPHQW j SDUWLU GHV HQWUpHV

VHQVRULHOOHV TX¶LO UHoRLW GH FH PrPH HQYLURQQHPHQW �V\VWqPHV GH FRQWU{OH GH

SURFHVVXV� V\VWqPHV HPEDUTXpV� HWF�� �

± DXWRQRPH � O¶DJHQW HVW FDSDEOH G¶DJLU VDQV O¶LQWHUYHQWLRQ G¶XQ WLHUV �KXPDLQ RX

DJHQW� HW FRQWU{OH VHV SURSUHV DFWLRQV DLQVL TXH VRQ pWDW LQWHUQH �

± IOH[LEOH � O¶DJHQW GDQV FH FDV HVW �

� FDSDEOH GH UpSRQGUH j WHPSV � O¶DJHQW GRLW rWUH FDSDEOH GH SHUFHYRLU VRQ

HQYLURQQHPHQW HW G¶pODERUHU XQH UpSRQVH GDQV OHV WHPSV UHTXLV�

� SURDFWLI � O¶DJHQW GRLW H[KLEHU XQ FRPSRUWHPHQW SURDFWLI HW RSSRUWXQLVWH�

WRXW HQ pWDQW FDSDEOH GH SUHQGUH O¶LQLWLDWLYH DX ERQ PRPHQW�

� VRFLDO � O¶DJHQW GRLW rWUH FDSDEOH G¶LQWHUDJLU DYHF OHV DXWUHV DJHQWV �ORJLFLHOV

HW KXPDLQV� TXDQG OD VLWXDWLRQ O¶H[LJH DILQ G¶DFFRPSOLU VHV WkFKHV RX DLGHU FHV DJHQWV

j DFFRPSOLU OHV OHXUV�

&HWWH GpILQLWLRQ HVW FRQIRUPH j QRWUH YLVLRQ GH O¶HQWLWp DJHQW HW� SDU FRQVpTXHQW�

QRXV DYRQV FRQYHQX GH O¶DGRSWHU WRXW DX ORQJ GH FH FKDSLWUH� 1RXV QRXV UpIpURQV

GRQF j GHV DJHQWV FRJQLWLIV FDSDEOHV GH SODQLILHU HW GH SUHQGUH GHV GpFLVLRQV HW QRQ j

GHV DJHQWV UpDFWLIV FRPPH OH IHUDLW O¶pFRORJLH >%28 ��E@�

%LHQ HQWHQGX� VHORQ OHV DSSOLFDWLRQV� FHUWDLQHV SURSULpWpV VRQW SOXV LPSRUWDQWHV

TXH G¶DXWUHV� ,O SHXW PrPH V¶DYpUHU TXH SRXU FHUWDLQV W\SHV G¶DSSOLFDWLRQV� GHV

SURSULpWpV DGGLWLRQQHOOHV VRLHQW UHTXLVHV� &HSHQGDQW� OD SUpVHQFH GHV SURSULpWpV TXH

O¶RQ YLHQW GH YRLU FRPPH O¶DXWRQRPLH� OD IOH[LELOLWp HW OD VRFLDELOLWp GRQQH QDLVVDQFH
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DX SDUDGLJPH DJHQW WRXW HQ OH GLVWLQJXDQW GHV V\VWqPHV FRQYHQWLRQQHOV FRPPH OHV

V\VWqPHV GLVWULEXpV� OHV V\VWqPHV RULHQWpV REMHWV HW OHV V\VWqPHV H[SHUWV�

Voyons maintenant comment l’idée d’agent que nous venons de définir a évolué 
au cours des dernières années.  

�������� +LVWRULTXH 

/D PDMHXUH SDUWLH GHV FRPSRVDQWHV G¶XQ DJHQW DXWRQRPH IDLW DSSHO j GHV

WHFKQLTXHV GH O¶LQWHOOLJHQFH DUWLILFLHOOH �,$�� 2Q SRXUUDLW GRQF FURLUH TXH OD

FRQVWUXFWLRQ G¶XQ DJHQW DXWRQRPH HVW DX FHQWUH GHV SUREOqPHV pWXGLpV SDU

O¶LQWHOOLJHQFH DUWLILFLHOOH� 0DLV FH Q¶HVW SDV OH FDV� (Q HIIHW� DYDQW OHV DQQpHV ����� OD

UHFKHUFKH HQ LQWHOOLJHQFH DUWLILFLHOOH V¶HVW SOXW{W FRQFHQWUpH VXU OHV GLYHUVHV

FRPSRVDQWHV G¶XQ DJHQW� HQ VXSSRVDQW TXH O¶RQ SRXUUDLW XQ MRXU DVVHPEOHU FHV

GLIIpUHQWHV SDUWLHV DILQ GH FRQVWUXLUH XQ DJHQW GH PDQLqUH DVVH] GLUHFWH� 'XUDQW FHWWH

SpULRGH� OH FKDPS G¶LQWpUrW TXL D OH SOXV HQ FRPPXQ DYHF OHV DJHQWV DXWRQRPHV HVW

FHOXL GH OD SODQLILFDWLRQ

���������� /D SODQLILFDWLRQ HQ LQWHOOLJHQFH DUWLILFLHOOH 

/D SODQLILFDWLRQ >$// ��� &+$ ��� 1(: ��� :,/ ��@ HVW OH VRXV�GRPDLQH GH

O¶LQWHOOLJHQFH DUWLILFLHOOH TXL FKHUFKH j UpSRQGUH j OD TXHVWLRQ � © 4XH GRLW�RQ

IDLUH " ª� F¶HVW�j�GLUH TXHOOHV DFWLRQV SRVHU HW GDQV TXHO RUGUH " &RPPH XQ DJHQW HVW

XQH HQWLWp TXL SRVH GHV DFWLRQV� RQ YRLW UDSLGHPHQW O¶LQWpUrW GH OD SODQLILFDWLRQ SRXU

OHV DJHQWV DXWRQRPHV� 8Q GHV SUHPLHUV V\VWqPHV GH SODQLILFDWLRQ IXW OH V\VWqPH

675,36 �67DQIRUG 5HVHDUFK ,QVWLWXWH 3UREOHP 6ROYHU� OD GLVWLQFWLRQ HQWUH

SODQLILFDWHXU HW VROXWLRQQHXU Q¶pWDQW SDV HQFRUH FODLUH j O¶pSRTXH� >),. ��@� 'DQV XQ

V\VWqPH 675,36 W\SLTXH� RQ UHWURXYH KDELWXHOOHPHQW OHV FRPSRVDQWHV VXLYDQWHV �

± XQ PRGqOH V\PEROLTXH GH O¶HQYLURQQHPHQW GH O¶DJHQW� H[SULPp W\SLTXHPHQW

GDQV XQ VRXV�HQVHPEOH OLPLWp GH OD ORJLTXH GX SUHPLHU RUGUH �

± XQH VSpFLILFDWLRQ V\PEROLTXH GHV DFWLRQV TXH O¶DJHQW SHXW DFFRPSOLU�

JpQpUDOHPHQW VRXV IRUPH GH SUpFRQGLWLRQV� DFWLRQV� HIIHWV� TXL UHSUpVHQWHQW O¶pWDW GH

O¶HQYLURQQHPHQW DYDQW TXH O¶DFWLRQ VRLW SRVpH DLQVL TXH OHV FRQVpTXHQFHV GH FHWWH

DFWLRQ �

± XQ DOJRULWKPH GH SODQLILFDWLRQ� TXL HVW DSWH j PDQLSXOHU OHV V\PEROHV GpILQLV HW

TXL JpQqUH� HQ VRUWLH� XQ SODQ UHSUpVHQWDQW OHV DFWLRQV TXH GHYUD SRVHU O¶DJHQW SRXU

DWWHLQGUH VRQ EXW�

'DQV OHV DQQpHV ���� HW MXVTX¶DX GpEXW GHV DQQpHV ����� OD UHFKHUFKH VXU OD

SODQLILFDWLRQ V¶HVW GRQF VXUWRXW RULHQWpH VXU OHV WURLV DVSHFWV H[SRVpV FL�GHVVXV�

3ULQFLSDOHPHQW� RQ YRXODLW GpPRQWUHU O¶HIILFDFLWp GHV DOJRULWKPHV GH SODQLILFDWLRQ

GpYHORSSpV� 0DOKHXUHXVHPHQW� RQ V¶HVW YLWH DSHUoX TXH� ELHQ TX¶LOV GRQQHQW GH ERQV

UpVXOWDWV SRXU GHV SHWLWV SUREOqPHV �SDU H[HPSOH� OH PRQGH GHV EORFV�� OHV
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DOJRULWKPHV GH SODQLILFDWLRQ RQW XQH SHUIRUPDQFH SOXW{W PpGLRFUH ORUVTX¶RQ OHV

DSSOLTXH j GHV SUREOqPHV GX PRQGH UpHO� (Q HIIHW� FRPPH OD WDLOOH GH O¶HVSDFH GH

UHFKHUFKH GHV DOJRULWKPHV GH SODQLILFDWLRQ FURvW GH IDoRQ H[SRQHQWLHOOH DYHF OD

FRPSOH[LWp GH OD WkFKH SRXU ODTXHOOH RQ FKHUFKH j pWDEOLU XQ SODQ� HW TXH OHV WkFKHV

GX PRQGH UpHO VRQW HQ JpQpUDO WUqV FRPSOH[HV� RQ REWLHQW SDU FRQVpTXHQW XQ HVSDFH

GH UHFKHUFKH H[WUrPHPHQW JUDQG� FH TXL GRQQH GHV WHPSV GH UHFKHUFKH

SURSRUWLRQQHOOHPHQW ORQJV�

'HYDQW O¶DSSDUHQFH G¶pFKHF GHV FKHUFKHXUV HQ ,$ j GpYHORSSHU GHV DOJRULWKPHV

GH SODQLILFDWLRQ HIILFDFHV GDQV OH PRQGH UpHO� FHUWDLQV FKHUFKHXUV RQW FRPPHQFp j

TXHVWLRQQHU OHV VXSSRVLWLRQV TXL VRQW j OD EDVH GH O¶LQWHOOLJHQFH DUWLILFLHOOH

V\PEROLTXH� 3OXV SDUWLFXOLqUHPHQW� RQ pPLW GH JUDQGHV UpVHUYHV TXDQW j O¶DSSURFKH

ORJLFLHQQH� XWLOLVpH MXVTX¶j PDLQWHQDQW�

���������� $JHQWV UpDFWLIV 

8Q GHV JUDQGV QRPV SDUPL OHV FULWLTXHV GX UDLVRQQHPHQW V\PEROLTXH IXW %URRNV�

TXL� SDU OH ELDLV GH SOXVLHXUV DUWLFOHV >%52 ��� %52 ��D� %52 ��E@� H[SRVD VRQ

RSSRVLWLRQ DX PRGqOH V\PEROLTXH HW SURSRVD XQH DSSURFKH DOWHUQDWLYH TXH O¶RQ

DSSHOOH DXMRXUG¶KXL ,$ UpDFWLYH� 6HORQ OXL� OH FRPSRUWHPHQW LQWHOOLJHQW GHYUDLW

pPHUJHU GH O¶LQWHUDFWLRQ HQWUH GLYHUV FRPSRUWHPHQWV SOXV VLPSOHV� $LQVL� DX VHLQ GH

VRQ SURJUDPPH GH UHFKHUFKH� LO D GpYHORSSp O¶DUFKLWHFWXUH VXEVXPSWLRQ� 'DQV FHWWH

DUFKLWHFWXUH� RQ FRQVWUXLW GHV DJHQWV VDQV XWLOLVHU GH UHSUpVHQWDWLRQ V\PEROLTXH QL GH

UDLVRQQHPHQW� 8Q DJHQW HVW DORUV FRQVWLWXp G¶XQ HQVHPEOH GH FRPSRUWHPHQWV

SHUPHWWDQW G¶DFFRPSOLU XQH WkFKH GRQQpH� &KDTXH FRPSRUWHPHQW HVW XQH PDFKLQH j

pWDWV ILQLV TXL pWDEOLW XQH UHODWLRQ HQWUH XQH HQWUpH VHQVRULHOOH HW XQH DFWLRQ HQ VRUWLH�

7\SLTXHPHQW� O¶HQVHPEOH GHV FRPSRUWHPHQWV HVW UHSUpVHQWp VRXV OD IRUPH G¶XQH

KLpUDUFKLH GDQV ODTXHOOH OHV FRXFKHV GHV QLYHDX[ LQIpULHXUV UHSUpVHQWHQW GHV

FRPSRUWHPHQWV PRLQV DEVWUDLWV� HW OHV FRXFKHV GHV QLYHDX[ VXSpULHXUV� GHV

FRPSRUWHPHQWV SOXV DEVWUDLWV� /H GpYHORSSHPHQW G¶XQ DJHQW GHYLHQW GRQF XQ

SURFHVVXV GDQV OHTXHO RQ GHYUD H[SpULPHQWHU OHV QRXYHDX[ FRPSRUWHPHQWV� &HFL HVW

KDELWXHOOHPHQW DFFRPSOL HQ SODoDQW O¶DJHQW GDQV VRQ HQYLURQQHPHQW HW HQ REVHUYDQW

OHV UpVXOWDWV�

%RXVTXHW HW /HSDJH >%28 ��E@ UHYLHQQHQW HQ GpWDLO VXU FH W\SH G¶DSSURFKH�

JpQpUDOHPHQW XWLOLVpH SRXU OD VLPXODWLRQ� 0DOJUp OD VLPSOLFLWp DSSDUHQWH HW OHV ERQV

UpVXOWDWV REWHQXV SRXU FHUWDLQHV DSSOLFDWLRQV >%52 ��D� &+$ ��� .(1 ���

:$9 ��@� ELHQ GHV UHSURFKHV RQW pWp DGUHVVpV j FHWWH DSSURFKH GLWH © UpDFWLYH ª�

SDUPL OHVTXHOV� LO FRQYLHQW GH YRLU TXH �

�� 8QH DSSURFKH VHORQ ODTXHOOH XQ DJHQW PDQLSXOH GHV SUpGLFDWV GH OD ORJLTXH GX SUHPLHU

RUGUH SRXU HIIHFWXHU VRQ UDLVRQQHPHQW�
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± VL OHV DJHQWV QH SRVVqGHQW SDV GH PRGqOH GH OHXU HQYLURQQHPHQW� LOV GRLYHQW

SRVVpGHU VXIILVDPPHQW G¶LQIRUPDWLRQV ORFDOHV OHXU SHUPHWWDQW GH FKRLVLU XQH DFWLRQ

DFFHSWDEOH �

± FRPPH OHV DJHQWV EDVHQW OHXUV GpFLVLRQV VXU GHV LQIRUPDWLRQV ORFDOHV� LO HVW

GLIILFLOH GH YRLU FRPPHQW LOV SRXUUDLHQW WHQLU FRPSWH GHV LQIRUPDWLRQV QRQ ORFDOHV �

± LO HVW GLIILFLOH GH YRLU FRPPHQW XQ DJHQW SXUHPHQW UpDFWLI SHXW DSSUHQGUH GH

VRQ H[SpULHQFH HW DPpOLRUHU DLQVL VHV SHUIRUPDQFHV �

± OH FRPSRUWHPHQW JOREDO G¶XQ DJHQW GHYUDLW pPHUJHU GHV LQWHUDFWLRQV HQWUH OHV

GLYHUV FRPSRUWHPHQWV TXL OH FRPSRVHQW � FHWWH pPHUJHQFH UHQG GRQF WUqV GLIILFLOH OD

WkFKH GH FRQVWUXLUH XQ DJHQW SRXU HIIHFWXHU XQH WkFKH VSpFLILTXH �

± V¶LO HVW DVVH] VLPSOH GH EkWLU XQ DJHQW TXL FRPSRUWH WUqV SHX GH FRXFKHV�

O¶H[HUFLFH GHYLHQW EHDXFRXS SOXV FRPSOLTXp ORUVTXH O¶RQ D EHVRLQ GH SOXVLHXUV

FRXFKHV� /HV LQWHUDFWLRQV G\QDPLTXHV HQWUH OHV GLYHUVHV FRXFKHV GHYLHQQHQW WURS

FRPSOH[HV j FRPSUHQGUH�

���������� $UFKLWHFWXUHV K\EULGHV

'qV OH GpEXW GHV DQQpHV ����� RQ VDYDLW TXH OHV V\VWqPHV UpDFWLIV SRXYDLHQW ELHQ

FRQYHQLU SRXU FHUWDLQV W\SHV GH SUREOqPHV HW PRLQV ELHQ SRXU G¶DXWUHV� 'H PrPH�

SRXU OD SOXSDUW GHV SUREOqPHV� OHV VROXWLRQV GH O¶,$ FODVVLTXH� EDVpHV XQLTXHPHQW VXU

OD SODQLILFDWLRQ� QH FRQYLHQQHQW SDV QRQ SOXV� 2Q FRPPHQFH GqV ORUV j H[SORUHU OD

SRVVLELOLWp GH FRPELQHU OHV GHX[ DSSURFKHV DILQ G¶REWHQLU XQH DUFKLWHFWXUH K\EULGH

>&+$ ��D� &+$ ��E� &+$ ��E� &+$ ��F� )(5 ��� ),6 ��� *(2 ��@� 'DQV FH FDV�

XQ DJHQW HVW FRPSRVp GH SOXVLHXUV FRXFKHV� DUUDQJpHV VHORQ XQH KLpUDUFKLH� OD

SOXSDUW GHV DUFKLWHFWXUHV FRQVLGpUDQW TXH WURLV FRXFKHV VXIILVHQW DPSOHPHQW� $LQVL�

DX SOXV EDV QLYHDX GH O¶DUFKLWHFWXUH� RQ UHWURXYH KDELWXHOOHPHQW XQH FRXFKH

SXUHPHQW UpDFWLYH TXL SUHQG VHV GpFLVLRQV HQ VH EDVDQW VXU GHV GRQQpHV EUXWHV HQ

SURYHQDQFH GHV VHQVHXUV� /D FRXFKH LQWHUPpGLDLUH IDLW DEVWUDFWLRQ GHV GRQQpV EUXWHV

HW WUDYDLOOH SOXW{W DYHF XQH YLVLRQ TXL VH VLWXH DX QLYHDX GHV FRQQDLVVDQFHV GH

O¶HQYLURQQHPHQW� )LQDOHPHQW� OD FRXFKH VXSpULHXUH VH FKDUJH GHV DVSHFWV VRFLDX[ GH

O¶HQYLURQQHPHQW� F¶HVW�j�GLUH GX UDLVRQQHPHQW WHQDQW FRPSWH GHV DXWUHV DJHQWV�  

���������� $UFKLWHFWXUHV %',

'DQV OH FDGUH GX UDLVRQQHPHQW SUDWLTXH� XQ UDLVRQQHPHQW RULHQWp YHUV OD SULVH HQ

FRPSWH GHV pWDWV PHQWDX[� OHV FKHUFKHXUV RQW GpYHORSSp O¶DUFKLWHFWXUH %',

>%5$ ��� %5$ ��� *(2 ��� 5$2 ��D� 5$2 ��E� 5$2 ��� 6,1 ��@ �GH O¶DQJODLV

%HOLHI� 'HVLUH� ,QWHQWLRQ SRXU FUR\DQFH� GpVLU HW LQWHQWLRQ�� XQH DUFKLWHFWXUH EDVpH VXU

OH UDLVRQQHPHQW SUDWLTXH�� 'DQV FH W\SH G¶DUFKLWHFWXUHV� OHV DJHQWV VRQW

�� 7UDGXFWLRQ GX WHUPH DQJODLV SUDFWLFDO UHDVRQQLQJ� F¶HVW�j�GLUH� OH UDLVRQQHPHQW © SUDWLTXH ª

WHO TX¶LO VH SUDWLTXH FKH] OHV KXPDLQV�
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JpQpUDOHPHQW UHSUpVHQWpV SDU XQ © pWDW PHQWDO ª D\DQW OHV DWWLWXGHV PHQWDOHV

VXLYDQWHV �

± OHV FUR\DQFHV � FH TXH O¶DJHQW FRQQDvW GH VRQ HQYLURQQHPHQW �

± OHV GpVLUV � OHV pWDWV SRVVLEOHV HQYHUV OHVTXHOV O¶DJHQW SHXW YRXORLU V¶HQJDJHU �

± OHV LQWHQWLRQV � OHV pWDWV HQYHUV OHVTXHOV O¶DJHQW V¶HVW HQJDJp� HW HQYHUV OHVTXHOV

LO D HQJDJp GHV UHVVRXUFHV�

8Q DJHQW %', GRLW GRQF PHWWUH j MRXU VHV FUR\DQFHV DYHF OHV LQIRUPDWLRQV TXL OXL

SURYLHQQHQW GH VRQ HQYLURQQHPHQW� LGHQWLILHU OHV RSWLRQV TXL OXL VRQW RIIHUWHV� ILOWUHU

FHV RSWLRQV DILQ GH GpWHUPLQHU GH QRXYHOOHV LQWHQWLRQV HW SRVHU VHV DFWLRQV DX YX GH

VHV LQWHQWLRQV�

�������� /HV DSSOLFDWLRQV GHV DJHQWV DXWRQRPHV  

/HV SURJUDPPHV DFWXHOV LQWHUDJLVVHQW DYHF OHXU XVDJHU HQ PRGH GLW GH

PDQLSXODWLRQ GLUHFWH� &¶HVW�j�GLUH TXH OH SURJUDPPH IDLW H[DFWHPHQW FH TXH O¶XVDJHU

OXL GHPDQGH GH IDLUH� &HSHQGDQW� LO SRXUUDLW rWUH LQWpUHVVDQW G¶DYRLU GHV SURJUDPPHV

TXL SUHQQHQW O¶LQLWLDWLYH GDQV FHUWDLQHV FLUFRQVWDQFHV� $LQVL� XQ ORJLFLHO SUHQGUDLW XQH

SDUW DFWLYH SRXU DLGHU O¶XVDJHU j DFFRPSOLU VHV WkFKHV >0$( ��D� 0$( ��E@� 'HV

DSSOLFDWLRQV GH WHOV DJHQWV VH UHWURXYHQW SULQFLSDOHPHQW GDQV OHV OHFWHXUV GH

FRXUULHOV� OHV OHFWHXUV GH JURXSHV GH GLVFXVVLRQV DFWLIV DLQVL TXH OHV QDYLJDWHXUV

DFWLIV�

$ SDUW OHV DJHQWV LQWHUIDFHV� OD WHFKQRORJLH DJHQW HVW PLVH HQ °XYUH GDQV GHV

DSSOLFDWLRQV XWLOLVDQW GHV DJHQWV PRELOHV >*5$ ��� 586 ��@ RX GHV DJHQWV

pPRWLRQQHOV >%$7 ��� %$7 ��� +$< ��@� /H SUHPLHU W\SH G¶DJHQW HVW FDSDEOH GH

PLJUHU G¶XQH PDFKLQH j XQH DXWUH SRXU H[pFXWHU OH SURJUDPPH GRQW LO HVW SRUWHXU

DILQ GH� SDU H[HPSOH� QH SDV VXUFKDUJHU OH UpVHDX� /H GHX[LqPH� TXDQW j OXL� D pWp

FRQoX DILQ G¶© H[SULPHU ª GHV © pPRWLRQV ª FRPPH OH IHUDLHQW GHV KXPDLQV SODFpV

GDQV OD PrPH VLWXDWLRQ� &H W\SH G¶DJHQW V¶HVW GpMj DYpUp XWLOH GDQV GHV DSSOLFDWLRQV

GX W\SH DQLPDWLRQ SDU H[HPSOH >+$< ��@�

(Q IDLW� O¶DJHQW HQ WDQW TX¶HQWLWp LQGLYLGXHOOH HVW G¶XQ XVDJH OLPLWp GDQV ELHQ GHV

FDV� VXUWRXW SRXU GHV DSSOLFDWLRQV GLVWULEXpHV DFWXHOOHV GDQV OHVTXHOOHV XQ HQVHPEOH

G¶DJHQWV GRLW PHWWUH HQ FRPPXQ GHV FRPSpWHQFHV HW GHV FRQQDLVVDQFHV� &H W\SH

G¶DJHQWV IRUPHQW FH TXH O¶RQ DSSHOOH GHV V\VWqPHV PXOWL�DJHQWV�
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������ /HV V\VWqPHV PXOWL�DJHQWV

�������� 3UpVHQWDWLRQ

8Q V\VWqPH PXOWL�DJHQW HVW XQ V\VWqPH GLVWULEXp FRPSRVp G¶XQ HQVHPEOH

G¶DJHQWV� &RQWUDLUHPHQW DX[ V\VWqPHV G¶,$� TXL VLPXOHQW GDQV XQH FHUWDLQH PHVXUH

OHV FDSDFLWpV GX UDLVRQQHPHQW KXPDLQ� OHV 60$ VRQW FRQoXV HW LPSODQWpV LGpDOHPHQW

FRPPH XQ HQVHPEOH G¶DJHQWV LQWHUDJLVVDQW� OH SOXV VRXYHQW� VHORQ GHV PRGHV GH

FRRSpUDWLRQ� GH FRQFXUUHQFH RX GH FRH[LVWHQFH >&+$ ��D� &+$ ��E� 028 ��@�

8Q 60$ HVW JpQpUDOHPHQW FDUDFWpULVp DLQVL �

± FKDTXH DJHQW D GHV LQIRUPDWLRQV RX GHV FDSDFLWpV GH UpVROXWLRQ GH SUREOqPHV

OLPLWpHV �DLQVL� FKDTXH DJHQW D XQ SRLQW GH YXH SDUWLHO��

± LO Q¶\ D DXFXQ FRQWU{OH JOREDO GX V\VWqPH PXOWL�DJHQW�

± OHV GRQQpV VRQW GpFHQWUDOLVpHV�

± OH FDOFXO HVW DV\QFKURQH�

/HV 60$ VRQW SDUWLFXOLqUHPHQW DSSURSULpV SRXU UHSUpVHQWHU GHV SUREOqPHV TXL

SHXYHQW rWUH DERUGpV VHORQ GH PXOWLSOHV PpWKRGHV GH UpVROXWLRQ� GH PXOWLSOHV

SHUVSHFWLYHV HW�RX GH PXOWLSOHV UpVROYHXUV� &HV V\VWqPHV SRVVqGHQW OHV DYDQWDJHV

WUDGLWLRQQHOV GH OD UpVROXWLRQ GLVWULEXpH HW FRQFXUUHQWH GH SUREOqPHV FRPPH OD

PRGXODULWp� OD YLWHVVH �JUkFH DX SDUDOOpOLVPH�� HW OD ILDELOLWp �JUkFH j OD UHGRQGDQFH��

,OV KpULWHQW DXVVL GHV EpQpILFHV HQYLVDJHDEOHV GH O¶LQWHOOLJHQFH DUWLILFLHOOH FRPPH OH

WUDLWHPHQW V\PEROLTXH �DX QLYHDX GHV FRQQDLVVDQFHV�� OD IDFLOLWp GH PDLQWHQDQFH� OD

UpXWLOLVDWLRQ HW OD SRUWDELOLWp� PDLV VXUWRXW LOV RQW O¶DYDQWDJH GH IDLUH LQWHUYHQLU GHV

VFKpPDV G¶LQWHUDFWLRQ VRSKLVWLTXpV� /HV W\SHV FRXUDQWV G¶LQWHUDFWLRQ LQFOXHQW OD

FRRSpUDWLRQ �WUDYDLOOHU HQVHPEOH j OD UpVROXWLRQ G¶XQ EXW FRPPXQ�� OD FRRUGLQDWLRQ

�RUJDQLVHU OD UpVROXWLRQ G¶XQ SUREOqPH GH WHOOH VRUWH TXH OHV LQWHUDFWLRQV QXLVLEOHV

VRLHQW pYLWpHV RX TXH OHV LQWHUDFWLRQV EpQpILTXHV VRLHQW H[SORLWpHV� HW OD QpJRFLDWLRQ

�SDUYHQLU j XQ DFFRUG DFFHSWDEOH SRXU WRXWHV OHV SDUWLHV FRQFHUQpHV��

%LHQ TXH OHV 60$ RIIUHQW GH QRPEUHX[ DYDQWDJHV SRWHQWLHOV� LOV GRLYHQW DXVVL

UHOHYHU EHDXFRXS GH GpILV� 9RLFL OHV SUREOqPHV LQKpUHQWV j OD FRQFHSWLRQ HW j

O¶LPSOpPHQWDWLRQ GHV 60$� G¶DSUqV >%21 ��@ �

± &RPPHQW IRUPXOHU� GpFULUH� GpFRPSRVHU� DOORXHU OHV SUREOqPHV HW V\QWKpWLVHU

OHV UpVXOWDWV "

± &RPPHQW SHUPHWWUH DX[ DJHQWV GH FRPPXQLTXHU HW G¶LQWHUDJLU " 4XRL HW TXDQG

FRPPXQLTXHU "

± &RPPHQW DVVXUHU TXH OHV DJHQWV DJLVVHQW GH PDQLqUH FRKpUHQWH L� HQ SUHQDQW

OHXUV GpFLVLRQV RX DFWLRQV� LL� HQ JpUDQW OHV HIIHWV QRQ ORFDX[ GH OHXUV GpFLVLRQV

ORFDOHV HW LLL� HQ pYLWDQW OHV LQWHUDFWLRQV QXLVLEOHV "
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± &RPPHQW SHUPHWWUH DX[ DJHQWV LQGLYLGXHOV GH UHSUpVHQWHU HW UDLVRQQHU VXU OHV

DFWLRQV� SODQV HW FRQQDLVVDQFHV GHV DXWUHV DJHQWV DILQ GH VH FRRUGRQQHU DYHF HX[ "

± &RPPHQW UDLVRQQHU VXU O¶pWDW GH OHXUV SURFHVVXV FRRUGRQQpV �FRPPH

O¶LQLWLDOLVDWLRQ RX OD WHUPLQDLVRQ� "

± &RPPHQW UHFRQQDvWUH HW UpFRQFLOLHU OHV SRLQWV GH YXH GLVSDUDWHV HW OHV

LQWHQWLRQV FRQIOLFWXHOOHV GDQV XQ HQVHPEOH G¶DJHQWV HVVD\DQW GH FRRUGRQQHU OHXUV

DFWLRQV "

± &RPPHQW WURXYHU OH PHLOOHXU FRPSURPLV HQWUH OH WUDLWHPHQW ORFDO DX QLYHDX

G¶XQ VHXO DJHQW HW OH WUDLWHPHQW GLVWULEXp HQWUH SOXVLHXUV DJHQWV �WUDLWHPHQW GLVWULEXp

TXL LQGXLW OD FRPPXQLFDWLRQ� " 3OXV JpQpUDOHPHQW� FRPPHQW JpUHU OD UpSDUWLWLRQ GHV

UHVVRXUFHV OLPLWpHV "

± &RPPHQW pYLWHU RX DPRLQGULU XQ FRPSRUWHPHQW QXLVLEOH GX V\VWqPH JOREDO�

FRPPH OHV FRPSRUWHPHQWV FKDRWLTXHV RX RVFLOODWRLUHV "

± Comment concevoir les plates-formes technologiques et les méthodologies de 
développement pour les SMA ?  

/HV 60$ VRQW j O¶LQWHUVHFWLRQ GH SOXVLHXUV GRPDLQHV VFLHQWLILTXHV � LQIRUPDWLTXH

UpSDUWLH HW JpQLH ORJLFLHO� LQWHOOLJHQFH DUWLILFLHOOH� YLH DUWLILFLHOOH� ,OV V¶LQVSLUHQW

pJDOHPHQW G¶pWXGHV LVVXHV G¶DXWUHV GLVFLSOLQHV FRQQH[HV� QRWDPPHQW OD VRFLRORJLH� OD

SV\FKRORJLH VRFLDOH� OHV VFLHQFHV FRJQLWLYHV HW ELHQ G¶DXWUHV� &¶HVW DLQVL TX¶RQ OHV

WURXYH SDUIRLV j OD EDVH GHV �

± V\VWqPHV GLVWULEXpV >)$* ��� +$/ ��@ �

± LQWHUIDFHV KRPPHV�PDFKLQHV >.2% ��� 1(* ��@ �

± EDVHV GH GRQQpHV HW EDVHV GH FRQQDLVVDQFHV GLVWULEXpHV FRRSpUDWLYHV >%$% ��@ �

± V\VWqPHV SRXU OD FRPSUpKHQVLRQ GX ODQJDJH QDWXUHO >$// ��� $33 ���

&2+ ��� &2+ ��D� &2+ ��E� *$/ ��� .$3 ��� /,7 ��@ �

± SURWRFROHV GH FRPPXQLFDWLRQ HW UpVHDX[ GH WpOpFRPPXQLFDWLRQ >%28 ���

+$/ ��� 0$/ ��� 1:$ ��@ �

± SURJUDPPDWLRQ RULHQWpH DJHQWV HW JpQLH ORJLFLHO >-(1 ��� 6+2 ��� 7+2 ��@ �

± URERWLTXH FRJQLWLYH HW FRRSpUDWLRQ HQWUH URERWV >/$. ��� /(6 ��D� /(6 ��@ �

± DSSOLFDWLRQV GLVWULEXpHV FRPPH OH ZHE� O¶LQWHUQHW� OH FRQWU{OH GX WUDILF URXWLHU�

OH FRQWU{OH DpULHQ� OHV UpVHDX[ G¶pQHUJLH� HWF� >&+$ ��D� -(1 ��E@�

/HV UHFKHUFKHV GDQV OH GRPDLQH GHV V\VWqPHV PXOWL�DJHQWV SRXUVXLYHQW GHX[

REMHFWLIV PDMHXUV � OH SUHPLHU FRQFHUQH O¶DQDO\VH WKpRULTXH HW H[SpULPHQWDOH GHV

PpFDQLVPHV TXL RQW OLHX ORUVTXH SOXVLHXUV HQWLWpV DXWRQRPHV LQWHUDJLVVHQW� /H

VHFRQG V¶LQWpUHVVH j OD UpDOLVDWLRQ GH SURJUDPPHV GLVWULEXpV FDSDEOHV G¶DFFRPSOLU

GHV WkFKHV FRPSOH[HV JUkFH j OD FRRSpUDWLRQ HW j O¶LQWHUDFWLRQ� /HXU SRVLWLRQ HVW GRQF

GRXEOH � G¶XQ F{Wp� HOOHV VH SODFHQW DX VHLQ GHV VFLHQFHV FRJQLWLYHV� GHV VFLHQFHV

VRFLDOHV HW GHV VFLHQFHV QDWXUHOOHV SRXU j OD IRLV PRGpOLVHU� H[SOLTXHU HW VLPXOHU GHV



Principes généraux et applications     35 

SKpQRPqQHV QDWXUHOV� HW VXVFLWHU GHV PRGqOHV G¶DXWR�RUJDQLVDWLRQ � G¶XQ DXWUH F{Wp�

HOOHV VH SUpVHQWHQW FRPPH XQH SUDWLTXH� XQH WHFKQLTXH TXL YLVH j OD UpDOLVDWLRQ GH

V\VWqPHV LQIRUPDWLTXHV FRPSOH[HV j SDUWLU GHV QRWLRQV G¶DJHQW� GH FRPPXQLFDWLRQ�

GH FRRSpUDWLRQ HW GH FRRUGLQDWLRQ G¶DFWLRQV�

/HV DJHQWV DXWRQRPHV HW OHV V\VWqPHV PXOWL�DJHQWV UHSUpVHQWHQW XQH QRXYHOOH

DSSURFKH SRXU O¶DQDO\VH� OD FRQFHSWLRQ HW O¶LPSODQWDWLRQ GHV V\VWqPHV LQIRUPDWLTXHV

FRPSOH[HV� /D YLVLRQ EDVpH VXU O¶HQWLWp DJHQW RIIUH XQ SXLVVDQW UpSHUWRLUH G¶RXWLOV� GH

WHFKQLTXHV HW GH PpWDSKRUHV TXL RQW OH SRWHQWLHO G¶DPpOLRUHU FRQVLGpUDEOHPHQW OHV

V\VWqPHV ORJLFLHOV�

(Q DFFRUG DYHF -HQQLQJV >-(1 ��@� QRXV SHQVRQV TXH OD WHFKQRORJLH DJHQW YD

UHSUpVHQWHU GDQV OHV SURFKDLQHV DQQpHV XQ QRXYHDX SDUDGLJPH GH SURJUDPPDWLRQ

SRXU OH JpQLH ORJLFLHO� 8Q QRXYHDX SDUDGLJPH VLPLODLUH j OD SURJUDPPDWLRQ RULHQWpH

REMHW HW TXL G¶DLOOHXUV SRXUUDLW V¶DSSHOHU OD SURJUDPPDWLRQ RULHQWpH DJHQW�

$ FH SURSRV� LO FRQYLHQW GH QH SDV FRQIRQGUH © DJHQW ª HW © REMHW ª� 7RXW G¶DERUG�

FRPPH OHV DJHQWV� OHV REMHWV HQFDSVXOHQW OHXU pWDW LQWHUQH �OHXUV GRQQpHV�� ,OV

SHXYHQW pJDOHPHQW SRVHU GHV DFWLRQV VXU FHW pWDW SDU OH ELDLV GH OHXUV PpWKRGHV HW LOV

FRPPXQLTXHQW HQ V¶HQYR\DQW GHV PHVVDJHV� $ FH QLYHDX� LOV GLIIpUHQW GHV DJHQWV SDU

OHXU GHJUp G¶DXWRQRPLH� (Q HIIHW� XQH PpWKRGH GRLW rWUH LQYRTXpH SDU XQ DXWUH REMHW

SRXU SRXYRLU rWUH GpFOHQFKpH� 8Q DJHQW� TXDQW j OXL� UHFHYUD XQH UHTXrWH HW GpFLGHUD

GH VRQ SURSUH JUp V¶LO GRLW SRVHU RX QRQ XQH DFWLRQ� 8QH VHFRQGH GLIIpUHQFH SURYLHQW

GX FDUDFWqUH IOH[LEOH �UpDFWLI� SURDFWLI HW VRFLDO� GX FRPSRUWHPHQW G¶XQ DJHQW� 0rPH

VL FHUWDLQV GLURQW TX¶LO HVW SRVVLEOH GH EkWLU XQ SURJUDPPH RULHQWp REMHW LQWqJUDQW FHV

FDUDFWpULVWLTXHV� RQ GRLW pJDOHPHQW YRLU TXH OH PRGqOH VWDQGDUG G¶XQ REMHW QH GLW ULHQ

j SURSRV GH FHV W\SHV GH FRPSRUWHPHQWV� 8QH WURLVLqPH GLIIpUHQFH SURYLHQW GX IDLW

TXH O¶RQ FRQVLGqUH XQ DJHQW FRPPH pWDQW OXL�PrPH XQH VRXUFH GH FRQWU{OH DX VHLQ

GX V\VWqPH WDQGLV TXH� GDQV XQ V\VWqPH RULHQWp REMHW� RQ Q¶D TX¶XQH VHXOH VRXUFH GH

FRQWU{OH�

1RXV GUHVVRQV PDLQWHQDQW XQ EUHI KLVWRULTXH GHV WUDYDX[ VXU OHV 60$� HQ

SUpVHQWDQW GHV WUDYDX[ SUpFXUVHXUV GH FHV V\VWqPHV DLQVL TXH TXHOTXHV H[HPSOHV GHV

SUHPLqUHV DSSOLFDWLRQV GpYHORSSpHV�

�������� +LVWRULTXH

(Q ����� XQ JURXSH GH FKHUFKHXUV V¶HVW UpXQL SRXU GLVFXWHU GHV GpILV FRQFHUQDQW

OD UpVROXWLRQ © LQWHOOLJHQWH ª GH SUREOqPHV GDQV XQ V\VWqPH FRPSRUWDQW SOXVLHXUV

UpVROYHXUV GH SUREOqPHV� /RUV GH FHWWH UpXQLRQ� LO D pWp GpFLGp TXH O¶LQWHOOLJHQFH

DUWLILFLHOOH GLVWULEXpH Q¶D[HUDLW SDV VHV WUDYDX[ VXU OHV GpWDLOV GH EDV QLYHDX GH OD

SDUDOOpOLVDWLRQ QL VXU OD PDQLqUH GH SDUDOOpOLVHU OHV DOJRULWKPHV FHQWUDOLVpV� PDLV

SOXW{W VXU OH IDLW GH VDYRLU FRPPHQW XQ JURXSH GH VROXWLRQQHXUV GH SUREOqPHV

SRXUUDLW FRRUGRQQHU VHV HIIRUWV DILQ GH UpVRXGUH GHV SUREOqPHV HIILFDFHPHQW�
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2Q SHXW GLUH TXH OHV 60$ RQW YX OH MRXU DYHF O¶DYqQHPHQW GH O¶LQWHOOLJHQFH

DUWLILFLHOOH GLVWULEXpH �,$'�� $ VHV GpEXWV WRXWHIRLV� O¶,$' QH V¶LQWpUHVVDLW TX¶j OD

FRRSpUDWLRQ HQWUH UpVROYHXUV GH SUREOqPHV� 2Q GLYLVDLW HQ JpQpUDO XQ SUREOqPH HQ

VRXV�SUREOqPHV HW O¶RQ DOORXDLW FHV VRXV�SUREOqPHV j GLIIpUHQWV UpVROYHXUV TXL

GHYDLHQW FRRSpUHU SRXU pODERUHU GHV VROXWLRQV SDUWLHOOHV� &HOOHV�FL VRQW ILQDOHPHQW

V\QWKpWLVpHV HQ XQH UpSRQVH JOREDOH DX SUREOqPH LQLWLDO� $LQVL� O¶,$'� DX GpSDUW�

SULYLOpJLDLW OH SUREOqPH j UpVRXGUH WRXW HQ PHWWDQW O¶DFFHQW VXU OD UpVROXWLRQ G¶XQ WHO

SUREOqPH SDU GH PXOWLSOHV HQWLWpV LQWHOOLJHQWHV� 'DQV OHV 60$ G¶DXMRXUG¶KXL� OHV

DJHQWV VRQW �HQWUH DXWUHV� DXWRQRPHV� SRVVLEOHPHQW SUpH[LVWDQWV HW JpQpUDOHPHQW

KpWpURJqQHV� 'DQV FH FDV� O¶DFFHQW HVW SOXW{W PLV VXU OH IDLW GH VDYRLU FRPPHQW OHV

DJHQWV YRQW FRRUGRQQHU OHXUV FRQQDLVVDQFHV� EXWV HW SODQV SRXU DJLU HW UpVRXGUH GHV

SUREOqPHV�

���������� /H PRGqOH GHV DFWHXUV

8Q GHV SUHPLHUV PRGqOHV SURSRVp j O¶pSRTXH GH O¶,$' IXW OH PRGqOH GHV DFWHXUV

>$*+ ��� $*+ ��@� /HV DFWHXUV VRQW GHV FRPSRVDQWHV DXWRQRPHV G¶XQ V\VWqPH TXL

FRPPXQLTXHQW SDU pFKDQJHV GH PHVVDJHV DV\QFKURQHV� ,OV VRQW FRPSRVpV G¶XQ

HQVHPEOH GH SULPLWLYHV SDUPL OHVTXHOOHV RQ UHWURXYH �

± &UHDWH � SRXU FUpHU XQ DFWHXU j SDUWLU G¶XQ HQVHPEOH GH SDUDPqWUHV GpFULYDQW

VRQ FRPSRUWHPHQW �

± 6HQG � SRXU HQYR\HU XQ PHVVDJH j XQ DXWUH DFWHXU �

± %HFRPH � SRXU FKDQJHU O¶pWDW ORFDO G¶XQ DFWHXU�

/HV DFWHXUV V¶DYqUHQW rWUH XQ PRGqOH DVVH] QDWXUHO SRXU OH FDOFXO SDUDOOqOH�

&HSHQGDQW� OHV GLYHUV PRGqOHV G¶DFWHXUV� FRPPH ELHQ G¶DXWUHV PRGqOHV GH

O¶LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH� IRQW IDFH j XQ SUREOqPH GH FRKpUHQFH� /HXU

JUDQXODULWp ILQH SRVH GHV SUREOqPHV GH FRPSRUWHPHQW GDQV GHV V\VWqPHV TXL

UHQIHUPHQW SOXVLHXUV DFWHXUV� ,OV pSURXYHQW pJDOHPHQW GHV GLIILFXOWpV j DWWHLQGUH GHV

EXWV JOREDX[ DYHF VHXOHPHQW GHV FRQQDLVVDQFHV ORFDOHV�  

���������� /H SURWRFROH &RQWUDFW 1HW

/H SURWRFROH GX &RQWUDFW 1HW >'$9 ��@ IXW XQH GHV SUHPLqUHV VROXWLRQV DX

SUREOqPH G¶DOORFDWLRQ GH WkFKHV DXTXHO GRLW IDLUH IDFH XQ HQVHPEOH GH UpVROYHXUV GH

SUREOqPHV� 'DQV FH SURWRFROH� OHV DJHQWV SHXYHQW SUHQGUH GHX[ U{OHV � JHVWLRQQDLUH

RX FRQWUDFWDQW� /¶DJHQW TXL GRLW H[pFXWHU XQH WkFKH GRQQpH �OH JHVWLRQQDLUH�

FRPPHQFH WRXW G¶DERUG SDU GpFRPSRVHU FHWWH WkFKH HQ SOXVLHXUV VRXV�WkFKHV� ,O GRLW

HQVXLWH DQQRQFHU OHV GLIIpUHQWHV VRXV�WkFKHV DX UHVWH GHV DJHQWV GH O¶HQYLURQQHPHQW�

/HV DJHQWV TXL UHoRLYHQW XQH DQQRQFH GH WkFKH j DFFRPSOLU SHXYHQW HQVXLWH IDLUH XQH

SURSRVLWLRQ GHYDQW UHIOpWHU OHXU FDSDFLWp j UHPSOLU FHWWH WkFKH� /H JHVWLRQQDLUH

UDVVHPEOH HQVXLWH WRXWHV OHV SURSRVLWLRQV TX¶LO D UHoXHV HW DOORXH OD WkFKH j O¶DJHQW

D\DQW IDLW OD PHLOOHXUH SURSRVLWLRQ�
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���������� /HV SUHPLqUHV DSSOLFDWLRQV

3DUPL OHV SUHPLqUHV DSSOLFDWLRQV GpYHORSSpHV j O¶DLGH GH OD WHFKQRORJLH PXOWL�

DJHQW� RQ UHWURXYH XQH DSSOLFDWLRQ GDQV OH FRQWU{OH GX WUDILF DpULHQ HW XQH DXWUH GDQV

OD VXUYHLOODQFH GH YpKLFXOHV PRWRULVpV� 3RXU OH FRQWU{OH GX WUDILF DpULHQ� &DPPDUDWD

>&$0 ��@ D pWXGLp GHV VWUDWpJLHV GH FRRSpUDWLRQ SRXU SRXYRLU UpVRXGUH OHV FRQIOLWV

HQWUH OHV SODQV G¶XQ JURXSH G¶DJHQWV� &HV VWUDWpJLHV RQW HQVXLWH SX rWUH DSSOLTXpHV

GDQV OH FDGUH G¶XQ V\VWqPH GH FRQWU{OH GX WUDILF DpULHQ� 'DQV FH V\VWqPH� FKDTXH

DJHQW �UHSUpVHQWDQW XQ DYLRQ� FKHUFKH j EkWLU XQ SODQ GH YRO TXL GHYUDLW OH JDUGHU j

XQH GLVWDQFH VpFXULWDLUH GH FKDFXQ GHV DXWUHV DJHQWV� 'DQV OH FDV R� GHV DJHQWV VH

UHWURXYHUDLHQW GDQV XQH VLWXDWLRQ FRQIOLFWXHOOH� LOV GRLYHQW FKRLVLU SDUPL HX[ XQ DJHQW

DSWH j pODERUHU XQ QRXYHDX SODQ GH YRO VDQV HQJHQGUHU GH QRXYHDX[ FRQIOLWV� 3RXU

IDLUH FH FKRL[� &DPPDUDWD HW VHV FROOqJXHV RQW RSWp SRXU GHX[ VWUDWpJLHV TX¶LOV RQW

FRPSDUpHV HQWUH HOOHV� /D SUHPLqUH D FRQVLVWp j FKRLVLU O¶DJHQW OH PLHX[ LQIRUPp RX

O¶DJHQW OH PRLQV FRQWUDLQW SRXU MRXHU OH U{OH GH SODQLILFDWHXU FHQWUDO HW pODERUHU XQ

QRXYHDX SODQ GH YRO TXL UpVRXGUDLW OH FRQIOLW� /D GHX[LqPH D FRQVLVWp j IDLUH OH

SDUWDJH VXLYDQW � LO UHYLHQW j O¶DJHQW OH PLHX[ LQIRUPp G¶pODERUHU XQ QRXYHDX SODQ GH

YRO HW j O¶DJHQW OH PRLQV FRQWUDLQW GH O¶H[pFXWHU�  

/D VXUYHLOODQFH GH YpKLFXOHV PRWRULVpV FRQVWLWXDLW OH GRPDLQH G¶DSSOLFDWLRQ GX

V\VWqPH '907 �'LVWULEXWHG 9HKLFOH 0RQLWRULQJ 7DVN� >&25 ��@� &H V\VWqPH DYDLW

FRPPH WkFKH SULQFLSDOH G¶LGHQWLILHU TXHO W\SH GH YpKLFXOH FLUFXODLW GDQV OD ]RQH R�

pWDLHQW SODFpV VHV VHQVHXUV� $ SDUWLU GH FHV LQWHUSUpWDWLRQV� LO GHYDLW WHQWHU G¶pWDEOLU

XQH GHVFULSWLRQ GHV PRXYHPHQWV GHV YpKLFXOHV GDQV OD UpJLRQ TX¶LO VXSHUYLVDLW�

&RPPH ELHQ G¶DXWUHV V\VWqPHV PXOWL�DJHQWV GH O¶pSRTXH� OH V\VWqPH '907 XWLOLVDLW

XQ EODFNERDUG SRXU FRRUGRQQHU OHV HIIRUWV GH VHV GLIIpUHQWV DJHQWV� 8Q EODFNERDUG

>(1* ��@ HVW VLPSOHPHQW XQH VWUXFWXUH GH GRQQpHV SDUWDJpHV HQWUH GLYHUV DJHQWV�

&HV GHUQLHUV SHXYHQW OD FRQVXOWHU SRXU REWHQLU GHV LQIRUPDWLRQV VXU O¶pWDW DFWXHO GX

SUREOqPH RX \ pFULUH OD SDUWLH GH OD VROXWLRQ TX¶LOV RQW REWHQXH�

���� ,QWHUDFWLRQV HW FRRSpUDWLRQ HQWUH DJHQWV

8Q V\VWqPH PXOWL�DJHQW VH GLVWLQJXH G¶XQH FROOHFWLRQ G¶DJHQWV LQGpSHQGDQWV SDU

OH IDLW TXH OHV DJHQWV LQWHUDJLVVHQW HQ YXH GH UpDOLVHU FRQMRLQWHPHQW XQH WkFKH RX

G¶DWWHLQGUH FRQMRLQWHPHQW XQ EXW SDUWLFXOLHU� /HV DJHQWV SHXYHQW LQWHUDJLU HQ

FRPPXQLTXDQW GLUHFWHPHQW HQWUH HX[� SDU O¶LQWHUPpGLDLUH G¶XQ DXWUH DJHQW RX PrPH

HQ DJLVVDQW VXU OHXU HQYLURQQHPHQW� &KDTXH DJHQW SHXW rWUH FDUDFWpULVp SDU WURLV

GLPHQVLRQV � VHV EXWV� VHV FDSDFLWpV j UpDOLVHU FHUWDLQHV WkFKHV HW OHV UHVVRXUFHV GRQW

LO GLVSRVH� /HV LQWHUDFWLRQV GHV DJHQWV G¶XQ 60$ VRQW PRWLYpHV SDU

O¶LQWHUGpSHQGDQFH GHV DJHQWV VHORQ FHV WURLV GLPHQVLRQV � OHXUV EXWV SHXYHQW rWUH

FRPSDWLEOHV RX QRQ � OHV DJHQWV SHXYHQW GpVLUHU GHV UHVVRXUFHV TXH OHV DXWUHV

SRVVqGHQW � XQ DJHQW ; SHXW GLVSRVHU G¶XQH FDSDFLWp QpFHVVDLUH j XQ DJHQW < SRXU

O¶DFFRPSOLVVHPHQW G¶XQ GHV SODQV G¶DFWLRQ GH <�
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'DQV OH FDGUH GHV V\VWqPHV PXOWL�DJHQWV� RQ GRLW WUDLWHU OD TXHVWLRQ IRQGDPHQWDOH

TXL HVW O¶LPSODQWDWLRQ GH OD FRRSpUDWLRQ HQWUH OHV DJHQWV >'(0 ��@� 'XUIHH HW VHV

FROOqJXHV >'85 ��@ RQW SURSRVp TXDWUH REMHFWLIV JpQpULTXHV SRXU pWDEOLU OD

FRRSpUDWLRQ GDQV XQ JURXSH G¶DJHQWV � DXJPHQWHU OH WDX[ GH ILQDOLVDWLRQ GHV WkFKHV

JUkFH DX SDUDOOpOLVPH� DXJPHQWHU OH QRPEUH GH WkFKHV UpDOLVDEOHV JUkFH DX SDUWDJH GH

UHVVRXUFHV �LQIRUPDWLRQ� H[SHUWLVH� GLVSRVLWLIV SK\VLTXHV� HWF��� DXJPHQWHU OHV

FKDQFHV GH ILQDOLVHU GHV WkFKHV HQ OHV GXSOLTXDQW HW HQ XWLOLVDQW pYHQWXHOOHPHQW GHV

PRGHV GH UpDOLVDWLRQ GLIIpUHQWV� GLPLQXHU OHV LQWHUIpUHQFHV HQWUH WkFKHV HQ pYLWDQW OHV

LQWHUDFWLRQV QpJDWLYHV�

(Q IDLW� RQ SHXW FDUDFWpULVHU XQ V\VWqPH SDU OH W\SH GH FRRSpUDWLRQ PLV HQ °XYUH

TXL SHXW DOOHU GH OD FRRSpUDWLRQ WRWDOH j O¶DQWDJRQLVPH WRWDO >028 ��@� 'HV DJHQWV

WRWDOHPHQW FRRSpUDWLIV SHXYHQW FKDQJHU OHXUV EXWV SRXU UpSRQGUH DX[ EHVRLQV GHV

DXWUHV DJHQWV DILQ G¶DVVXUHU XQH PHLOOHXUH FRRUGLQDWLRQ HQWUH HX[� ,O SHXW HQ UpVXOWHU

GHV FR�WV GH FRPPXQLFDWLRQ pOHYpV�

/HV DJHQWV DQWDJRQLVWHV� SDU FRQWUH� QH YRQW SDV FRRSpUHU HW� GDQV FH FDV� OHXUV

EXWV UHVSHFWLIV VH WURXYHQW EORTXpV� 'DQV GH WHOV V\VWqPHV� OHV FR�WV GH

FRPPXQLFDWLRQ VRQW PLQLPDX[� /D SOXSDUW GHV V\VWqPHV UpHOV VH VLWXH HQWUH OHV GHX[

H[WUrPHV � FRRSpUDWLRQ WRWDOH HW DQWDJRQLVPH WRWDO� /D FRRSpUDWLRQ WRWDOH HVW PLVH HQ

°XYUH SDU H[HPSOH GDQV OHV DSSURFKHV GH UpVROXWLRQ FRRSpUDWLYH GH SUREOqPHV

GLVWULEXpV �&RRSHUDWLYH 'LVWULEXWHG 3UREOHP 6ROYLQJ RX &'36� SURSRVpH SDU 'XUIHH

HW VHV FROOqJXHV >'85 ��@� 'DQV FHV DSSURFKHV� OHV DJHQWV FRRSqUHQW SRXU UpVRXGUH

GHV SUREOqPHV TX¶LOV QH SHXYHQW SDV UpVRXGUH LQGLYLGXHOOHPHQW� 7RXW G¶DERUG FKDTXH

DJHQW XWLOLVH VHV FRQQDLVVDQFHV HW UHVVRXUFHV SRXU UpVRXGUH ORFDOHPHQW XQ RX

SOXVLHXUV VRXV�SUREOqPHV� /HV VROXWLRQV SDUWLHOOHV j WRXV OHV VRXV�SUREOqPHV VRQW SDU

OD VXLWH LQWpJUpHV� &¶HVW SDU H[HPSOH OH FDV GHV DYLRQV TXL YROHQW GDQV XQ PrPH

HVSDFH DpULHQ HW TXL� GH FH IDLW� RQW GLIIpUHQWHV SHUFHSWLRQV GH OHXU HVSDFH

HQYLURQQDQW REWHQXHV SDU OHXUV VHQVHXUV UHVSHFWLIV� &H Q¶HVW TX¶HQ FRPELQDQW FHV

GLIIpUHQWHV SHUFHSWLRQV TXH FHV DYLRQV SHXYHQW REWHQLU XQH YXH JOREDOH DILQ GH

UpVRXGUH OHV FRQIOLWV SRWHQWLHOV TXL SHXYHQW VH SURGXLUH HQWUH HX[�

)HUEHU >)(5 ��@ UHPDUTXH TXH OHV FKHUFKHXUV RQW GpYHORSSp GLIIpUHQWV SRLQWV GH

YXH VXU OD FRRSpUDWLRQ� $LQVL� RQ SHXW FRQVLGpUHU OD FRRSpUDWLRQ FRPPH XQH DWWLWXGH

DGRSWpH SDU OHV DJHQWV TXL GpFLGHQW GH WUDYDLOOHU HQVHPEOH RX RQ SHXW DGRSWHU OH

SRLQW GH YXH G¶XQ REVHUYDWHXU H[WpULHXU DX V\VWqPH PXOWL�DJHQW TXL LQWHUSUqWH D

SRVWHULRUL OHV FRPSRUWHPHQWV GHV DJHQWV SRXU OHV TXDOLILHU GH FRRSpUDWLIV RX QRQ

VHORQ GHV FULWqUHV SUppWDEOLV WHOV TXH O¶LQWHUGpSHQGDQFH GHV DFWLRQV RX OH QRPEUH GH

FRPPXQLFDWLRQV HIIHFWXpHV� 'DQV OH FDV GH OD FRRSpUDWLRQ YXH FRPPH XQH DWWLWXGH

LQWHQWLRQQHOOH� OHV DJHQWV V¶HQJDJHQW GDQV XQH DFWLRQ DSUqV DYRLU LGHQWLILp HW DGRSWp

XQ EXW FRPPXQ� &¶HVW SDU H[HPSOH OH FDV G¶XQ JURXSH GH SHUVRQQHV DFFHSWDQW GH

WUDYDLOOHU GDQV XQH HQWUHSULVH� 'HV FKHUFKHXUV FRPPH *DOOLHUV >*$/ ��@ HW &RQWH
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>&21 ��E@ RQW VRXOLJQp O¶LPSRUWDQFH GH O¶DGRSWLRQ G¶XQ EXW FRPPXQ SRXU FH W\SH

GH FRRSpUDWLRQ� TX¶LOV FRQVLGqUHQW FRPPH XQ pOpPHQW HVVHQWLHO GH O¶DFWLYLWp VRFLDOH�

������ ,QWHUDFWLRQV HQWUH DJHQWV FRRSpUDWLIV

Au fur et à mesure que croît l’intérêt pour les applications composées d’agents 
s’entraidant pour atteindre un but commun, et que de plus en plus d’agents sont 
construits pour coopérer avec d’autres agents, il devient important de bien 
comprendre les principes qui sous-tendent la coopération.  

/D SODQLILFDWLRQ SRXU XQ DJHQW LQGLYLGXHO� WHOOH TXH GLVFXWpH DX SDUDJUDSKH ������

QH IDLW TXH FRQVWUXLUH XQH VpTXHQFH G¶DFWLRQV HQ QH FRQVLGpUDQW TXH OHV EXWV GH

O¶DJHQW� VHV FDSDFLWpV� HW OHV FRQWUDLQWHV LPSRVpHV SDU VRQ HQYLURQQHPHQW� 3DU FRQWUH�

GDQV XQ HQYLURQQHPHQW PXOWL�DJHQW� RQ GRLW WHQLU FRPSWH GHV FRQWUDLQWHV TXH OHV

DFWLRQV GHV DXWUHV DJHQWV SODFHQW VXU OH FKRL[ GHV DFWLRQV GH O¶DJHQW� GHV FRQWUDLQWHV

TXH OHV HQJDJHPHQWV GH O¶DJHQW HQYHUV OHV DXWUHV LPSRVHQW VXU VRQ SURSUH FKRL[

G¶DFWLRQ� DLQVL TXH O¶pYROXWLRQ LPSUpYLVLEOH GH O¶HQYLURQQHPHQW GXH j GHV DJHQWV TXL

QH VRQW SDV PRGpOLVpV�

/HV SUHPLHUV WUDYDX[ HQ LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH pWDLHQW SULQFLSDOHPHQW

FRQFHQWUpV VXU GHV JURXSHV G¶DJHQWV TXL SRXUVXLYHQW GHV EXWV FRPPXQV� 2Q FKRLVLW

DORUV GH SULYLOpJLHU XQH DSSURFKH VHORQ ODTXHOOH RQ SODQLILH DYDQW G¶DJLU� $LQVL� DILQ

GH SURGXLUH XQ SODQ FRKpUHQW� OHV DJHQWV GRLYHQW rWUH HQ PHVXUH GH UHFRQQDvWUH OHV

LQWHUDFWLRQV HQWUH OHV GLIIpUHQWV VRXV�EXWV SRXU SRXYRLU� VRLW OHV LJQRUHU� VRLW OHV

UpVRXGUH�

8QH DXWUH DSSURFKH LQWpUHVVDQWH SRXU UpVRXGUH OHV LQWHUGpSHQGDQFHV HQWUH OHV

VRXV�EXWV D pWp OH )XQFWLRQQDOO\ $FFXUDWH 0RGHO >/(6 ��� /(6 ��E@ GDQV OHTXHO OHV

DJHQWV Q¶RQW SDV EHVRLQ G¶DYRLU WRXWHV OHV LQIRUPDWLRQV QpFHVVDLUHV SRXU UpVRXGUH OHV

FRQIOLWV ORFDOHPHQW� /HV LQWHUDFWLRQV VH IRQW SOXW{W SDU XQ pFKDQJH DV\QFKURQH GH

UpVXOWDWV SDUWLHOV� $ SDUWLU GH FH PRGqOH VRQW DSSDUXV SOXVLHXUV SULQFLSHV GH

FRRUGLQDWLRQ� SDUPL OHVTXHOV RQ UHWURXYH OH 3DUWLDO *OREDO 3ODQQLQJ >'85 ���

'85 ��@�

/D SODQLILFDWLRQ SDUWLHOOH JOREDOH �HQ DQJODLV *33 SRXU *OREDO DQG 3DUWLDO

3ODQQLQJ� HVW XQH DSSURFKH IOH[LEOH TXL SHUPHW DX[ GLYHUV DJHQWV G¶XQ V\VWqPH GH VH

FRRUGRQQHU G\QDPLTXHPHQW� /HV DJHQWV LQWHUDJLVVHQW HQ VH FRPPXQLTXDQW OHXUV

SODQV HW OHXUV EXWV VHORQ XQ QLYHDX G¶DEVWUDFWLRQ DSSURSULp� &HV FRPPXQLFDWLRQV

SHUPHWWHQW j FKDFXQ G¶DQWLFLSHU OHV DFWLRQV IXWXUHV G¶XQ RX GH SOXVLHXUV DXWUHV

DJHQWV� DXJPHQWDQW DLQVL OD FRKpUHQFH GH O¶HQVHPEOH� &RPPH OHV DJHQWV FRRSqUHQW�

OH UHFHYHXU G¶XQ PHVVDJH SHXW XWLOLVHU OHV LQIRUPDWLRQV UHoXHV DILQ G¶DMXVWHU VD

SURSUH SODQLILFDWLRQ�
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8Q DXWUH FRXUDQW GH UHFKHUFKH VXU OD FRRUGLQDWLRQ GHV DJHQWV FRQVLVWH j PRGpOLVHU

H[SOLFLWHPHQW OH WUDYDLO G¶pTXLSH TX¶HIIHFWXHQW OHV DJHQWV� &HWWH DSSURFKH V¶DYqUH

WUqV SUDWLTXH GDQV GHV HQYLURQQHPHQWV G\QDPLTXHV R� OHV PHPEUHV GH O¶pTXLSH

SHXYHQW pFKRXHU GDQV OHXU WkFKH RX GpFRXYULU GH QRXYHOOHV RSSRUWXQLWpV� 'DQV GH

WHOOHV VLWXDWLRQV� O¶pTXLSH GRLW SRXYRLU pYDOXHU VD SHUIRUPDQFH HW rWUH HQ PHVXUH GH

VH UpRUJDQLVHU HQ FRQVpTXHQFH� 'DQV FHW RUGUH G¶LGpHV� RQ SDUOH DORUV GX PRGqOH GHV

LQWHQWLRQV FRQMRLQWHV >-(1 ��� /(9 ��@� 8Q WHO PRGqOH HVW G¶DLOOHXUV XQH H[WHQVLRQ

QDWXUHOOH GX UDLVRQQHPHQW SUDWLTXH �YRLU SDUDJUDSKH ������� 'DQV FH PRGqOH� RQ

FKHUFKH j PRGpOLVHU O¶pWDW PHQWDO G¶XQH pTXLSH HQ DFWLRQ� /¶pTXLSH DXUD XQH

LQWHQWLRQ FRQMRLQWH VL FKDTXH PHPEUH GH O¶pTXLSH HVW HQJDJp j FRPSOpWHU O¶DFWLRQ GH

O¶pTXLSH� 3UpDODEOHPHQW j FHWWH LQWHQWLRQ FRQMRLQWH� WRXV OHV PHPEUHV GH O¶pTXLSH

DXURQW pWDEOL OHV FUR\DQFHV HW OHV HQJDJHPHQWV FRPPXQV DSSURSULpV� HW FH HQ

V¶pFKDQJHDQW GHV DFWHV �GX ODQJDJH QDWXUHO� GH UHTXrWH HW GH FRQILUPDWLRQ�

������ ,QWHUDFWLRQV HQWUH DJHQWV pJRFHQWUpV

/HV LQWHUDFWLRQV HQWUH DJHQWV pJRFHQWUpV VRQW EDVpHV SULQFLSDOHPHQW VXU OD

QpJRFLDWLRQ� &HWWH GHUQLqUH GHYLHQW GRQF XQH PpWKRGH GH FRRUGLQDWLRQ HW GH

UpVROXWLRQ GH FRQIOLWV� (OOH D pJDOHPHQW pWp XWLOLVpH FRPPH PpWDSKRUH SRXU OD

FRPPXQLFDWLRQ GH FKDQJHPHQWV GDQV OHV SODQV� O¶DOORFDWLRQ GH WkFKHV DLQVL TXH OD

UpVROXWLRQ FHQWUDOLVpH GH YLRODWLRQV GH FRQWUDLQWHV� 2Q SHXW GRQF YRLU TXH OD

GpILQLWLRQ GH OD QpJRFLDWLRQ HVW DXVVL LPSUpFLVH TXH FHOOH GX FRQFHSW G¶DJHQW� 2Q

DUULYH PDOJUp WRXW j LGHQWLILHU FHUWDLQHV FDUDFWpULVWLTXHV LPSRUWDQWHV GH OD

QpJRFLDWLRQ � OD SUpVHQFH G¶XQH IRUPH GH FRQIOLW TXL GRLW rWUH UpVROX GH IDoRQ

GpFHQWUDOLVpH SDU GHV DJHQWV pJRFHQWUpV D\DQW XQH UDWLRQDOLWp OLPLWpH HW GHV

LQIRUPDWLRQV LQFRPSOqWHV�

'H SOXV� OHV DJHQWV FRPPXQLTXHQW HW pFKDQJHQW GH IDoRQ LWpUDWLYH GHV

SURSRVLWLRQV HW GHV FRQWUH�SURSRVLWLRQV�

/H V\VWqPH 3(568$'(5 GH 6\FDUD >6<& ��� 6<& ��� 6<& ��D� 6<& ��E@ HW

OHV WUDYDX[ GH 5RVHQVFKHLQ >526 ��E� 526 ��@ VRQW OHV SUHPLHUV WUDYDX[ GH

O¶LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH VXU OD QpJRFLDWLRQ HQWUH DJHQWV pJRFHQWUpV� /H

V\VWqPH 3(568$'(5 SXLVH VRQ PRGqOH GDQV OHV QpJRFLDWLRQV GH FRQYHQWLRQV

FROOHFWLYHV� &HV QpJRFLDWLRQV LPSOLTXHQW WURLV DJHQWV �XQ V\QGLFDW� XQH FRPSDJQLH HW

XQ PpGLDWHXU� HW V¶LQVSLUHQW GHV QpJRFLDWLRQV HQWUH rWUHV KXPDLQV� 2Q \ PRGpOLVH OHV

PXOWLSOHV LWpUDWLRQV SHQGDQW OHVTXHOOHV OHV SDUWLHV LPSOLTXpHV pFKDQJHQW RIIUHV HW

FRQWUH�RIIUHV� O¶XWLOLWp GHV DJHQWV pWDQW PXOWLGLPHQVLRQQHOOH HW SULYpH� /HV FUR\DQFHV

GHV DJHQWV VRQW UpYLVpHV GH VRUWH TXH O¶RQ SHXW DWWHLQGUH XQH HQWHQWH JUkFH j XQH

DUJXPHQWDWLRQ SHUVXDVLYH�
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5RVHQVFKHLQ� TXDQW j OXL� EDVH VRQ WUDYDLO VXU OD WKpRULH GHV MHX[� /¶XWLOLWp HVW OH

VHXO SDUDPqWUH FRQVLGpUp SDU OHV DJHQWV HW O¶RQ VXSSRVH TXH OHV DJHQWV VRQW

RPQLVFLHQWV� /HV YDOHXUV GH O¶XWLOLWp GHV GLIIpUHQWHV DOWHUQDWLYHV VRQW UHSUpVHQWpHV SDU

XQH PDWULFH GHV JDLQV TXL HVW FRPPXQH DX[ SDUWLHV LPSOLTXpHV GDQV OD QpJRFLDWLRQ�

&KDTXH SDUWLH FKRLVLUD GRQF O¶DOWHUQDWLYH TXL PD[LPLVHUD VRQ XWLOLWp� 0DOJUp

O¶pOpJDQFH PDWKpPDWLTXH GH OD WKpRULH GHV MHX[� OHV QpJRFLDWLRQV PRGpOLVpHV SDU

5RVHQVFKHLQ V¶DSSOLTXHQW PDO j GHV SUREOqPHV GX PRQGH UpHO R� �

± OHV QpJRFLDWLRQV VH GpURXOHQW GDQV XQH FHUWDLQH LQFHUWLWXGH �

± OHV QpJRFLDWLRQV LPSOLTXHQW GHV FULWqUHV EHDXFRXS SOXV FRPSOH[HV TX¶XQH

XWLOLWp j XQH VHXOH GLPHQVLRQ �

± OHV XWLOLWpV GHV DJHQWV VRQW VHFUqWHV �

± OHV DJHQWV QH VRQW SDV RPQLVFLHQWV�  

.UDXVV >.5$ ��� .5$ ��@ GH VRQ F{Wp V¶HVW SHQFKpH VXU OH U{OH GX WHPSV GDQV

OHV QpJRFLDWLRQV� &HWWH pWXGH OXL D SHUPLV GH YRLU TXH O¶LPSRUWDQFH TX¶XQ DJHQW

DFFRUGH DX WHPSV SHXW DIIHFWHU O¶HQWHQWH ILQDOH HQWUH OHV SDUWLHV�

&RPPH OH FRPPHUFH pOHFWURQLTXH GHYLHQW GH SOXV HQ SOXV XQH UpDOLWp� OH EHVRLQ

GH WHFKQLTXHV GH QpJRFLDWLRQ TXL WLHQQHQW FRPSWH GHV FRPSOH[LWpV GX PRQGH UpHO

JUDQGLW� 2Q VH GRLW GRQF GH WHQLU FRPSWH GHV LQIRUPDWLRQV LQFRPSOqWHV� GHV

SUREOqPHV GH QpJRFLDWLRQV PXOWLSOHV� GHV pFKpDQFHV SRXU OHV QpJRFLDWLRQV HW OD

SRVVLELOLWp GH EULVHU GHV FRQWUDWV� 2Q D GRQF DMRXWp OD SRVVLELOLWp G¶pWDEOLU GHV

FRQWUDWV PRLQV ULJLGHV DX VHLQ GX SURWRFROH &RQWUDFW 1HW� GHV SpQDOLWpV pWDQW

DWWULEXpHV ORUVTX¶XQ FRQWUDW Q¶HVW SDV UHPSOL FRPSOqWHPHQW >6$1 ��@�

���� &RRUGLQDWLRQ HQWUH DJHQWV

'H QRPEUHX[ H[HPSOHV GH FRRUGLQDWLRQ H[LVWHQW GDQV OD YLH TXRWLGLHQQH � GHX[

GpPpQDJHXUV GpSODoDQW XQ PHXEOH ORXUG� GHX[ MRQJOHXUV pFKDQJHDQW GHV EDOOHV� GHV

SHUVRQQHV TXL SDUOHQW j WRXU GH U{OH HQ VH SDVVDQW XQ PLFUR� HWF� 0DORQH >0$/ ��@

QRWH TXH GHX[ GHV FRPSRVDQWHV IRQGDPHQWDOHV GH OD FRRUGLQDWLRQ HQWUH DJHQWV VRQW

O¶DOORFDWLRQ GH UHVVRXUFHV UDUHV HW OD FRPPXQLFDWLRQ GH UpVXOWDWV LQWHUPpGLDLUHV�

'DQV FH FRQWH[WH� OHV DJHQWV GRLYHQW rWUH FDSDEOHV GH FRPPXQLTXHU HQWUH HX[ GH

IDoRQ j SRXYRLU pFKDQJHU OHV UpVXOWDWV LQWHUPpGLDLUHV� 3RXU O¶DOORFDWLRQ GHV

UHVVRXUFHV SDUWDJpHV� OHV DJHQWV GRLYHQW rWUH FDSDEOHV GH IDLUH GHV WUDQVIHUWV GH

UHVVRXUFHV� &HFL SHXW G¶DLOOHXUV LPSRVHU FHUWDLQV FRPSRUWHPHQWV j GHV DJHQWV

SDUWLFXOLHUV� 0DORQH FRQFOXW TX¶LO SHXW rWUH XWLOH GH GLVWLQJXHU OHV OLHQV GH FRQWU{OH

FRPPH XQH FDWpJRULH VSpFLDOH GH OLHQV GH FRPPXQLFDWLRQ SDU OHVTXHOV FHUWDLQV

DJHQWV WUDQVPHWWHQW GHV LQVWUXFWLRQV TXH G¶DXWUHV YRQW rWUH PRWLYpV j VXLYUH�
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(Q pWXGLDQW OHV FRPPXQDXWpV KXPDLQHV� 0LQW]EHUJ >0,1 ��@ D LGHQWLILp WURLV

SURFHVVXV IRQGDPHQWDX[ GH FRRUGLQDWLRQ � DMXVWHPHQW PXWXHO� VXSHUYLVLRQ GLUHFWH HW

FRRUGLQDWLRQ SDU VWDQGDUGLVDWLRQ� /¶DMXVWHPHQW PXWXHO HVW OD IRUPH GH FRRUGLQDWLRQ

OD SOXV VLPSOH SXLVTX¶HOOH VH SURGXLW TXDQG GHX[ RX SOXVLHXUV DJHQWV V¶DFFRUGHQW

SRXU SDUWDJHU GHV UHVVRXUFHV HQ YXH G¶DWWHLQGUH XQ EXW FRPPXQ� +DELWXHOOHPHQW� OHV

DJHQWV GRLYHQW pFKDQJHU GH QRPEUHXVHV LQIRUPDWLRQV HW IDLUH SOXVLHXUV DMXVWHPHQWV

GH OHXUV SURSUHV FRPSRUWHPHQWV HQ WHQDQW FRPSWH GH FHX[ GHV DXWUHV DJHQWV� 'DQV

FHWWH IRUPH GH FRRUGLQDWLRQ� DXFXQ DJHQW Q¶D XQ FRQWU{OH VXU OHV DXWUHV DJHQWV HW OH

SURFHVVXV GH GpFLVLRQ HVW FRQMRLQW� /D FRRUGLQDWLRQ GDQV OHV JURXSHV GH SDLUV �SHHU

JURXSV� HW GDQV OHV PDUFKpV �PDUNHW� HVW KDELWXHOOHPHQW XQH IRUPH G¶DMXVWHPHQW

PXWXHO� /D VXSHUYLVLRQ GLUHFWH DSSDUDvW TXDQG XQ RX SOXVLHXUV DJHQWV RQW GpMj pWDEOL

XQH UHODWLRQ GDQV ODTXHOOH XQ GHV DJHQWV D XQ FRQWU{OH VXU OHV DXWUHV� &HWWH UHODWLRQ

HVW KDELWXHOOHPHQW pWDEOLH SDU DMXVWHPHQW PXWXHO� FRPPH SDU H[HPSOH GDQV OH FDV

G¶XQ HPSOR\p RX G¶XQ VRXV�FRQWUDFWDQW TXL DFFHSWH GH VXLYUH OHV LQVWUXFWLRQV GX

VXSHUYLVHXU� 'DQV FHWWH IRUPH GH FRRUGLQDWLRQ� O¶DJHQW VXSHUYLVHXU FRQWU{OH

O¶XWLOLVDWLRQ GHV UHVVRXUFHV SDUWDJpHV �SDU H[HPSOH � OHV UHVVRXUFHV KXPDLQHV� OH

WHPSV GH FDOFXO RX O¶DUJHQW� SDU OHV DJHQWV VXERUGRQQpV� ,O SHXW DXVVL LPSRVHU

FHUWDLQV FRPSRUWHPHQWV� 'DQV OHV FDV GH FRRUGLQDWLRQ SDU VWDQGDUGLVDWLRQ OH

VXSHUYLVHXU FRRUGRQQH OHV DFWLYLWpV HQ pWDEOLVVDQW GHV SURFpGXUHV TXH GRLYHQW VXLYUH

OHV VXERUGRQQpV GDQV GHV VLWXDWLRQV LGHQWLILpHV� 2Q WURXYH GH WHOOHV SURFpGXUHV GDQV

OHV HQWUHSULVHV� PDLV DXVVL GDQV OHV V\VWqPHV LQIRUPDWLTXHV�

0DORQH >0$/ ��@ VXJJqUH TX¶HQ XWLOLVDQW GHV SURFHVVXV GH FRRUGLQDWLRQ

IRQGDPHQWDX[ SURFKHV GH FHX[ GH 0LQW]EHUJ� LO HVW SRVVLEOH GH FRQVWUXLUH GHV

V\VWqPHV GH FRRUGLQDWLRQ VRSKLVWLTXpV GRQW OHV SOXV UpSDQGXV VRQW OHV KLpUDUFKLHV HW

OHV PDUFKpV EDVpV UHVSHFWLYHPHQW VXU OHV SURFHVVXV GH VXSHUYLVLRQ GLUHFWH HW

G¶DMXVWHPHQW PXWXHO� /H WUDYDLO HQ SHWLW JURXSH VH SUrWH ELHQ j O¶DMXVWHPHQW PXWXHO�

3DU FRQWUH� GqV TXH OD WDLOOH GX JURXSH JUDQGLW HW TXH OH QRPEUH GH WkFKHV DXJPHQWH�

OH QRPEUH GH OLHQV HW OD TXDQWLWp G¶LQIRUPDWLRQV pFKDQJpHV SHXYHQW GHYHQLU

UDSLGHPHQW XQ KDQGLFDS VpULHX[� 8Q JURXSH LPSRUWDQW SHXW rWUH SDUWDJp HIILFDFHPHQW

HQ VRXV�JURXSHV GH PDQLqUH j FH TXH OD SOXSDUW GHV LQWHUDFWLRQV V¶HIIHFWXHQW GDQV OHV

VRXV�JURXSHV HW TXH OHV TXHOTXHV LQWHUDFWLRQV QpFHVVDLUHV HQWUH OHV VRXV�JURXSHV

VRLHQW SULVHV HQ FKDUJH SDU OHV VXSHUYLVHXUV GH FHV VRXV�JURXSHV� /HV VRXV�JURXSHV

SHXYHQW rWUH FRRUGRQQpV SDU FRQWU{OH KLpUDUFKLTXH RX SDU DMXVWHPHQW PXWXHO VHORQ

OHV FDUDFWpULVWLTXHV GX GRPDLQH G¶DSSOLFDWLRQ HW GHV WkFKHV j DFFRPSOLU� /HV PDUFKpV

VRQW DXVVL FRQVLGpUpV FRPPH XQH DFWLYLWp G¶RUJDQLVDWLRQ GH JURXSH EDVpH VXU

O¶DMXVWHPHQW PXWXHO GDQV ODTXHOOH FKDTXH DJHQW FRQWU{OH GHV UHVVRXUFHV UDUHV �SDU

H[HPSOH � OD PDLQ�G¶°XYUH� OHV PDWLqUHV SUHPLqUHV� OHV PDUFKDQGLVHV HW O¶DUJHQW��

/HV DJHQWV V¶DFFRUGHQW SRXU SDUWDJHU OHXUV UHVVRXUFHV UHVSHFWLYHV DILQ G¶DWWHLQGUH XQ

EXW FRPPXQ� /HV UHVVRXUFHV pFKDQJpHV RQW XQ SUL[ H[SOLFLWH RX LPSOLFLWH� /RUVTX¶XQ

FRQWUDW HVW FRQFOX� LO \ D XQ DFFRUG SRXU TXH O¶DJHQW FRQWUDFWHXU GHYLHQQH OH

VXSHUYLVHXU GH O¶DJHQW FRQWUDFWDQW� 'H QRPEUHXVHV RUJDQLVDWLRQV PHWWHQW HQ °XYUH

GHV SURFHVVXV GH FRRUGLQDWLRQ PL[WHV EDVpHV VXU O¶DMXVWHPHQW PXWXHO� OD VXSHUYLVLRQ
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GLUHFWH HW OD VWDQGDUGLVDWLRQ� &HV FDGUHV RUJDQLVDWLRQQHOV SHXYHQW rWUH GHV VRXUFHV

G¶LQVSLUDWLRQ ORUVTXH O¶RQ GRLW pWDEOLU XQH VWUXFWXUH RUJDQLVDWLRQQHOOH SRXU XQ 60$�  

%LHQ HQWHQGX� OD FRRUGLQDWLRQ HVW XQH TXHVWLRQ FHQWUDOH SRXU OHV 60$ HW OD

UpVROXWLRQ GH SRUEOqPHV GLVWULEXpV� (Q HIIHW� VDQV FRRUGLQDWLRQ XQ JURXSH G¶DJHQWV

SHXW GpJpQpUHU UDSLGHPHQW HQ XQH FROOHFWLRQ FKDRWLTXH G¶LQGLYLGXV� 2Q SRXUUDLW

SHQVHU TXH OD IDoRQ OD SOXV VLPSOH GH V¶DVVXUHU GX FRPSRUWHPHQW FRKpUHQW GX JURXSH

G¶DJHQWV VHUDLW GH OH IDLUH SDU OH ELDLV G¶XQ DJHQW FHQWUDOLVDWHXU TXL GpWLHQGUDLW GHV

LQIRUPDWLRQV GH KDXW QLYHDX VXU FHV DJHQWV� $LQVL� O¶DJHQW FHQWUDOLVDWHXU SRXUUDLW

FUpHU GHV SODQV G¶DFWLRQ HW DVVLJQHU OHV WkFKHV DX[ GLYHUV DJHQWV GX JURXSH� &HWWH

DSSURFKH HVW SUDWLTXHPHQW LPSRVVLEOH j PHWWUH HQ °XYUH GDQV GHV DSSOLFDWLRQV

UpDOLVWHV HQ UDLVRQ GH OD GLIILFXOWp GH UpDOLVHU XQ WHO DJHQW FHQWUDOLVDWHXU TXL SXLVVH

WHQLU FRPSWH GHV EXWV� GHV FRQQDLVVDQFHV HW GHV DFWLYLWpV GH FKDTXH DJHQW � OD FKDUJH

HQ FRPPXQLFDWLRQ VHUDLW pQRUPH� VDQV FRPSWHU TXH O¶RQ SHUGUDLW OHV DYDQWDJHV G¶XQ

60$ FRPSRVp G¶DJHQWV DXWRQRPHV >&21 ��D@� /H FRQWU{OH HW OHV LQIRUPDWLRQV

GRLYHQW DORUV rWUH GLVWULEXpV SDUPL OHV DJHQWV�

$ FHWWH ILQ� -HQQLQJV >-(1 ��@ SURSRVH XQ PRGqOH LQWpUHVVDQW TXL VH EDVH VXU

O¶K\SRWKqVH GH OD FHQWUDOLWp GHV HQJDJHPHQWV HW GHV FRQYHQWLRQV� /HV HQJDJHPHQWV

VRQW YXV FRPPH GHV SURPHVVHV HQ YXH GH UpDOLVHU FHUWDLQHV DFWLRQV� DORUV TXH OHV

FRQYHQWLRQV FRQVWLWXHQW OH PR\HQ GH IDLUH OH VXLYL GH FHV HQJDJHPHQWV GDQV GHV

FLUFRQVWDQFHV FKDQJHDQWHV� *UkFH DX[ HQJDJHPHQWV GHV DXWUHV DJHQWV� XQ DJHQW SHXW

SUpGLUH OHV DFWLRQV TX¶LO HVW VXVFHSWLEOH G¶HIIHFWXHU HW GpWHUPLQHU DLQVL OHV

LQWHUGpSHQGDQFHV DYHF VHV SURSUHV DFWLRQV� 0DLV FRPPH OH PRQGH H[WpULHXU HW OHV

FUR\DQFHV GHV DJHQWV pYROXHQW FRQVWDPPHQW� XQ DJHQW GRLW DXVVL SRVVpGHU XQ PR\HQ

SRXU GpWHUPLQHU VL OHV HQJDJHPHQWV H[LVWDQWV VRQW HQFRUH YDOLGHV� /HV FRQYHQWLRQV

RIIUHQW XQ WHO PpFDQLVPH HQ GpILQLVVDQW OHV FRQGLWLRQV VRXV OHVTXHOOHV OHV

HQJDJHPHQWV GRLYHQW rWUH UppYDOXpV HW HQ VSpFLILDQW OHV DFWLRQV j HQWUHSUHQGUH GDQV

GH WHOOHV FLUFRQVWDQFHV�

'X SRLQW GH YXH GX FRQFHSWHXU G¶XQ 60$� GLYHUVHV TXHVWLRQV GRLYHQW rWUH

WUDLWpHV FRPPH QRWDPPHQW >)(5 ��@ � DYHF TXHOV DJHQWV XQ DJHQW GRLW�LO FRRUGRQQHU

VHV DFWLRQV " 4XDQG HW R� FHV DFWLRQV GH FRRUGLQDWLRQ GRLYHQW�HOOHV rWUH DFFRPSOLHV "

&RPPHQW GpWHFWHU HW WUDLWHU OHV LQWHUDFWLRQV HQWUH DFWLRQV �FRQIOLWV HW UHQIRUFHPHQW� "

'pWHFWHU OHV UHODWLRQV H[LVWDQW HQWUH GHV DFWLRQV HVW XQH DFWLYLWp QpFHVVDLUH ORUVTXH

O¶RQ YHXW FRRUGRQQHU FHV DFWLRQV�

9RQ 0DUWLDO >90$ ��@ GH VRQ F{Wp D LGHQWLILp GHX[ JUDQGHV FDWpJRULHV GH

UHODWLRQV SRXYDQW H[LVWHU HQWUH OHV DFWLRQV DFFRPSOLHV VLPXOWDQpPHQW SDU SOXVLHXUV

DJHQWV � OHV UHODWLRQV QpJDWLYHV HW OHV UHODWLRQV SRVLWLYHV� /HV UHODWLRQV QpJDWLYHV �RX

FRQIOLFWXHOOHV� VRQW FHOOHV TXL JrQHQW RX HPSrFKHQW SOXVLHXUV DFWLRQV GH V¶DFFRPSOLU

VLPXOWDQpPHQW HW VRQW GXHV HQ JpQpUDO j GHV LQFRPSDWLELOLWpV GH EXWV RX GHV FRQIOLWV

GH UHVVRXUFHV� 3DU H[HPSOH GDQV XQH YHQWH DX[ HQFKqUHV� DJHQW ; HW DJHQW <
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YHXOHQW DFTXpULU XQ PrPH PHXEOH 0� /HV UHODWLRQV SRVLWLYHV �RX V\QHUJLTXHV� VRQW

FHOOHV TXL SHUPHWWHQW DX[ DFWLRQV GH EpQpILFLHU OHV XQHV GHV DXWUHV� $LQVL� OD

UpDOLVDWLRQ G¶XQH DFWLRQ D DFFRPSOLH SDU O¶DJHQW < UpDOLVH GX PrPH FRXS XQH

DFWLRQ [  E TXH GHYDLW DFFRPSOLU O¶DJHQW ; RX IDYRULVH OD UpDOLVDWLRQ G¶XQH DFWLRQ

F SDU O¶DJHQW = � 3DU H[HPSOH ; � < HW = VRQW GDQV XQH SLqFH GRQW OHV IHQrWUHV

VRQW IHUPpHV HW OHV VWRUHV EDLVVpV� ; D FKDXG HW = DLPHUDLW DYRLU GH OD OXPLqUH� <

PRQWH OHV VWRUHV HW RXYUH XQH IHQrWUH�

/H OHFWHXU LQWpUHVVp SDU XQH pWXGH GpWDLOOpH GH OD FRRUGLQDWLRQ HQWUH DJHQWV SRXUUD

VH UpIpUHU DX FKDSLWUH �� 'DQV FH FKDSLWUH� OD FRRUGLQDWLRQ HVW YXH SOXV

SDUWLFXOLqUHPHQW VRXV O¶DQJOH GH OD FRRUGLQDWLRQ G¶DFWLRQV SDU SODQLILFDWLRQ PXOWL�

DJHQW�

���� 1pJRFLDWLRQ HQWUH DJHQWV

/D QpJRFLDWLRQ MRXH XQ U{OH IRQGDPHQWDO GDQV OHV DFWLYLWpV GH FRRSpUDWLRQ HQ

SHUPHWWDQW DX[ SHUVRQQHV GH UpVRXGUH GHV FRQIOLWV TXL SRXUUDLHQW PHWWUH HQ SpULO GHV

FRPSRUWHPHQWV FRRSpUDWLIV� 'XUIHH HW VHV FROOqJXHV >'85 ��@ GpILQLVVHQW OD

QpJRFLDWLRQ FRPPH OH SURFHVVXV G¶DPpOLRUHU OHV DFFRUGV �HQ UpGXLVDQW OHV

LQFRQVLVWDQFHV HW O¶LQFHUWLWXGH� VXU GHV SRLQWV GH YXH FRPPXQV RX GHV SODQV G¶DFWLRQ

JUkFH j O¶pFKDQJH VWUXFWXUp G¶LQIRUPDWLRQV SHUWLQHQWHV� (Q JpQpUDO� OHV FKHUFKHXUV HQ

,$' XWLOLVHQW OD QpJRFLDWLRQ FRPPH XQ PpFDQLVPH SRXU FRRUGRQQHU XQ JURXSH

G¶DJHQWV� 'LIIpUHQWHV DSSURFKHV RQW pWp GpYHORSSpHV HQ V¶DSSX\DQW VXU OD ULFKH

GLYHUVLWp GHV QpJRFLDWLRQV KXPDLQHV GDQV GLYHUV FRQWH[WHV >&21 ��E� '$9 ���

526 ��� 6<& ��@�

8Q GHV SURWRFROHV OHV SOXV pWXGLpV SRXU OD QpJRFLDWLRQ V¶DSSXLH VXU XQH

PpWDSKRUH RUJDQLVDWLRQQHOOH >'$9 ��@� /H SURWRFROH GX UpVHDX FRQWUDFWXHO

�&RQWUDFW�1HW� D pWp XQH GHV DSSURFKHV OHV SOXV XWLOLVpHV SRXU OHV 60$ >60, ��E@�

/HV DJHQWV FRRUGRQQHQW OHXUV DFWLYLWpV JUkFH j O¶pWDEOLVVHPHQW GH FRQWUDWV DILQ

G¶DWWHLQGUH GHV EXWV VSpFLILTXHV� 8Q DJHQW� DJLVVDQW FRPPH XQ JHVWLRQQDLUH

�PDQDJHU� GpFRPSRVH VRQ FRQWUDW �XQH WkFKH RX XQ SUREOqPH� HQ VRXV�FRQWUDWV TXL

SRXUURQW rWUH WUDLWpV SDU GHV DJHQWV FRQWUDFWDQWV SRWHQWLHOV� /H JHVWLRQQDLUH DQQRQFH

FKDTXH VRXV�FRQWUDW VXU XQ UpVHDX G¶DJHQWV� /HV DJHQWV UHoRLYHQW HW pYDOXHQW

O¶DQQRQFH� /HV DJHQWV TXL RQW OHV UHVVRXUFHV DSSURSULpHV� O¶H[SHUWLVH RX O¶LQIRUPDWLRQ

UHTXLVH HQYRLHQW DX JHVWLRQQDLUH GHV VRXPLVVLRQV �ELGV� TXL LQGLTXHQW OHXUV FDSDFLWpV

j UpDOLVHU OD WkFKH DQQRQFpH� /H JHVWLRQQDLUH pYDOXH OHV VRXPLVVLRQV HW DFFRUGH OHV

WkFKHV DX[ DJHQWV OHV PLHX[ DSSURSULpV� &HV DJHQWV VRQW DSSHOpV GHV FRQWUDFWDQWV

�FRQWUDFWRUV�� (QILQ� JHVWLRQQDLUHV HW FRQWUDFWDQWV pFKDQJHQW OHV LQIRUPDWLRQV

QpFHVVDLUHV GXUDQW O¶DFFRPSOLVVHPHQW GHV WkFKHV� 3DU H[HPSOH� 3DUXQDN >93$ ��@ D

XWLOLVp FH SURWRFROH SRXU GpYHORSSHU XQ V\VWqPH GH FRQWU{OH GH SURGXFWLRQ�
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8Q DXWUH LPSRUWDQW SURWRFROH GH QpJRFLDWLRQ D pWp SURSRVp SDU &DPPDUDWD HW VHV

FROOqJXHV >&$0 ��� &$0 ��@� ,OV RQW pWXGLp OHV VWUDWpJLHV GH FRRSpUDWLRQ SRXU

UpVRXGUH GHV FRQIOLWV HQWUH GHV SODQV G¶XQ HQVHPEOH G¶DJHQWV� &HV VWUDWpJLHV RQW pWp

DSSOLTXpHV DX GRPDLQH GX FRQWU{OH GH WUDILF DpULHQ SRXU SHUPHWWUH j FKDTXH DJHQW

�UHSUpVHQWDQW XQ DYLRQ� GH FRQVWUXLUH XQ SODQ GH YRO TXL SHUPHWWUDLW GH JDUGHU XQH

GLVWDQFH VpFXULWDLUH SDU UDSSRUW DX[ DXWUHV DYLRQV HW GH VDWLVIDLUH GHV FRQWUDLQWHV

WHOOHV TXH © DWWHLQGUH OD GHVWLQDWLRQ GpVLUpH DYHF XQH FRQVRPPDWLRQ GH FDUEXUDQW

PLQLPDOH ª� /D VWUDWpJLH FKRLVLH� DSSHOpH FHQWUDOLVDWLRQ GH WkFKH SHUPHWWDLW DX[

DJHQWV LPSOLTXpV GDQV XQH VLWXDWLRQ FRQIOLFWXHOOH SRWHQWLHOOH �GHV DYLRQV VH

UDSSURFKDQW WURS FRPSWH WHQX GH OHXUV FDSV UHVSHFWLIV� GH FKRLVLU O¶XQ G¶HX[ SRXU

UpVRXGUH OH FRQIOLW� &HW DJHQW DJLVVDLW FRPPH XQ SODQLILFDWHXU FHQWUDOLVp HW

GpYHORSSDLW XQ SODQ PXOWL�DJHQW TXL VSpFLILDLW OHV DFWLRQV FRQFXUUHQWHV GH WRXV OHV

DYLRQV LPSOLTXpV� /HV DJHQWV XWLOLVDLHQW OD QpJRFLDWLRQ SRXU GpWHUPLQHU TXL pWDLW OH

SOXV DSWH j UpDOLVHU OH SODQ� &HWWH DSWLWXGH pWDLW pYDOXpH j SDUWLU GH GLYHUV FULWqUHV

SHUPHWWDQW G¶LGHQWLILHU SDU H[HPSOH O¶DJHQW OH PLHX[ LQIRUPp RX FHOXL TXL pWDLW OH

SOXV FRQWUDLQW� /HV SURWRFROHV GH QpJRFLDWLRQ SUpFpGHQWV VXSSRVHQW TXH OHV DJHQWV

VRQW FRRSpUDWLIV� HW GRQF TX¶LOV SRXUVXLYHQW XQ EXW FRPPXQ�

6\FDUD >6<& ��@ D pWXGLp GHV VLWXDWLRQV GDQV OHVTXHOOHV RQ QH SHXW SDV VXSSRVHU

OD FRRSpUDWLRQ GHV DJHQWV� /D UpVROXWLRQ GH FRQIOLWV HVW PLVH HQ °XYUH VRLW SDU

QpJRFLDWLRQ VRLW j O¶DLGH G¶XQ PpGLDWHXU� 6\FDUD D GpYHORSSp XQ V\VWqPH TXL UpVRXG

GHV FRQIOLWV GDQV OH GRPDLQH GHV UHODWLRQV GH WUDYDLO� &H V\VWqPH FRPSUHQDLW WURLV

DJHQWV � O¶HPSOR\HXU� OHV HPSOR\pV HW OH PpGLDWHXU� /¶HPSOR\HXU HW OHV HPSOR\pV

DYDLHQW GHV EXWV FRQIOLFWXHOV HW OH PpGLDWHXU JpQpUDLW GHV SURSRVLWLRQV HW FRQWUH�

SURSRVLWLRQV SRXU HVVD\HU GH UDSSURFKHU OHV GHX[ SDUWLHV DGYHUVHV�

0�OOHU GH VRQ F{Wp >08/ ��@ D LQGLTXp TXH OHV UHFKHUFKHV HQ QpJRFLDWLRQ

SHXYHQW rWUH GLYLVpHV HQ WURLV FDWpJRULHV� /HV UHFKHUFKHV VXU OHV ODQJDJHV GH

QpJRFLDWLRQ TXL V¶LQWpUHVVHQW DX[ SULPLWLYHV GH FRPPXQLFDWLRQ SRXU OD QpJRFLDWLRQ� j

OHXU VpPDQWLTXH HW j OHXU XVDJH GDQV OHV SURWRFROHV� /HV UHFKHUFKHV VXU OHV GpFLVLRQV

HQ QpJRFLDWLRQ TXL V¶LQWpUHVVHQW DX[ DOJRULWKPHV SRXU FRPSDUHU OHV VXMHWV GH

QpJRFLDWLRQ� OHV IRQFWLRQV G¶XWLOLWp HW OD FDUDFWpULVDWLRQ GHV SUpIpUHQFHV GHV DJHQWV�

/HV UHFKHUFKHV VXU OH SURFHVVXV GH QpJRFLDWLRQ TXL pWXGLHQW GHV PRGqOHV JpQpUDX[

GHV FRPSRUWHPHQWV GH QpJRFLDWLRQ GHV DJHQWV�

���� 3ODQLILFDWLRQ GDQV XQ HQYLURQQHPHQW PXOWL�DJHQW

%RQG HW *DVVHU >%21 ��@ IRQW UHPDUTXHU TXH QRXV SRXYRQV REWHQLU XQH SOXV

JUDQGH FRRUGLQDWLRQ VL O¶RQ RULHQWH OHV FRPSRUWHPHQWV GHV DJHQWV YHUV GHV EXWV

FRPPXQV HQ pWDEOLVVDQW H[SOLFLWHPHQW XQH GLYLVLRQ GX WUDYDLO HQWUH OHV DJHQWV� 'HV

WHFKQLTXHV FRPPH OD SODQLILFDWLRQ FHQWUDOLVpH SRXU GHV JURXSHV G¶DJHQWV� OD

FRQFLOLDWLRQ GH SODQV� OD SODQLILFDWLRQ GLVWULEXpH� O¶DQDO\VH RUJDQLVDWLRQQHOOH� VRQW GHV



46     Principes et architecture des SMA 

IDoRQV G¶DLGHU OHV DJHQWV j DOLJQHU OHXUV DFWLYLWpV HQ DVVLJQDQW OHV WkFKHV DSUqV DYRLU

UDLVRQQp VXU OHV FRQVpTXHQFHV GH UpDOLVHU FHV WkFKHV GDQV GHV RUGUHV SDUWLFXOLHUV�

'DQV XQH DSSURFKH GH SODQLILFDWLRQ PXOWL�DJHQW� XQ SODQ PXOWL�DJHQW HVW XQ SODQ TXL

HVW FUpp DILQ TXH SOXVLHXUV DJHQWV SXLVVHQW O¶H[pFXWHU� /D FUpDWLRQ G¶XQ WHO SODQ SHXW

rWUH IDLWH SDU XQ VHXO RX SDU SOXVLHXUV DJHQWV� (Q SODQLILFDWLRQ PXOWL�DJHQW

FHQWUDOLVpH� XQ DJHQW HVW UHVSRQVDEOH SRXU OD FUpDWLRQ GX SODQ TXL VSpFLILH OHV DFWLRQV

SODQLILpHV SRXU WRXV OHV DJHQWV FRQFHUQpV� &¶HVW FHWWH DSSURFKH TXL D pWp XWLOLVpH SDU

&DPPDUDWD SRXU OH SUREOqPH GH FRQWU{OH GH WUDILF DpULHQ�

8QH DXWUH IDoRQ G¶LPSOpPHQWHU OD SODQLILFDWLRQ PXOWL�DJHQW FHQWUDOLVpH D pWp

SURSRVpH SDU *HRUJHII >*(2 ��@� 'DQV FHWWH DSSURFKH� OHV SODQV GHV DJHQWV VRQW

G¶DERUG FUppV GH IDoRQ LQGLYLGXHOOH� (QVXLWH XQ DJHQW FHQWUDOLVDWHXU UDVVHPEOH FHV

SODQV HW OHV DQDO\VH SRXU LGHQWLILHU OHV FRQIOLWV� /¶DJHQW FHQWUDOLVDWHXU HQ TXHVWLRQ

WHQWH GH UpVRXGUH OHV FRQIOLWV HQ PRGLILDQW OHV SODQV ORFDX[ GHV DXWUHV DJHQWV HW HQ

LQWURGXLVDQW GHV FRPPDQGHV GH FRPPXQLFDWLRQ DILQ TXH OHV DJHQWV VH V\QFKURQLVHQW

GH IDoRQ DSSURSULpH� 'DQV XQH DSSURFKH GH SODQLILFDWLRQ GLVWULEXpH� OHV DFWLYLWpV GH

SODQLILFDWLRQ VRQW UpSDUWLHV DX VHLQ G¶XQ JURXSH G¶DJHQWV� &HWWH DSSURFKH HVW XWLOLVpH

TXDQG XQ VHXO DJHQW QH SHXW SDV DYRLU XQH YXH JOREDOH GHV DFWLYLWpV GX JURXSH�

9RQ 0DUWLDO >90$ ��@ D GLVWLQJXp GHX[ FODVVHV GH SUREOqPHV HQ SODQLILFDWLRQ

GLVWULEXpH � OD SODQLILFDWLRQ GLULJpH SDU OHV WkFKHV HW OD FRRUGLQDWLRQ GH SODQV� 'DQV

OHV V\VWqPHV GH SODQLILFDWLRQ GLULJpV SDU OHV WkFKHV� LO \ D XQ EXW LQLWLDO RX XQH WkFKH

LQLWLDOH TXL HVW GpFRPSRVpH HQ VRXV�EXWV RX VRXV�WkFKHV HW TXL HVW UpSDUWLH HQWUH

SOXVLHXUV DJHQWV �GpFRPSRVLWLRQ GH SUREOqPH WRS�GRZQ�� 3DU DLOOHXUV� OD

FRRUGLQDWLRQ GH SODQ V¶DWWDTXH j GHV VLWXDWLRQV GDQV OHVTXHOOHV LO H[LVWH GHV SODQV

G¶DJHQWV �YLVLRQ FHQWUpH VXU OHV DJHQWV� HW OH SUREOqPH FRQVLVWH j UpFRQFLOLHU FHV

SODQV DYDQW GH OHV H[pFXWHU GDQV XQ HQYLURQQHPHQW FRPPXQ� (Q JpQpUDO� OD

SODQLILFDWLRQ PXOWL�DJHQW QpFHVVLWH XQH IRUPH RX XQH DXWUH GH V\QFKURQLVDWLRQ GH

SODQV TXL SHXW rWUH UpDOLVpH j GLYHUV PRPHQWV � SHQGDQW OD GpFRPSRVLWLRQ GH SODQ�

SHQGDQW OD FRQVWUXFWLRQ GH SODQ RX DSUqV FHOOH�FL� /HV SODQV GHV DJHQWV SHXYHQW rWUH

HQ FRQIOLWV HQ UDLVRQ G¶LQFRPSDWLELOLWpV G¶pWDWV GHV V\VWqPHV� GH O¶RUGUH GHV DFWLYLWpV

RX GH O¶XVDJH GHV UHVVRXUFHV� 'H WHOV FRQIOLWV SHXYHQW rWUH UpVROXV SDU XQ DJHQW HQ

SDUWLFXOLHU �FRRUGRQQDWHXU RX PpGLDWHXU� RX XQH VROXWLRQ SHXW rWUH REWHQXH SDU

QpJRFLDWLRQ�

3DU OD VXLWH� 9RQ 0DUWLDO >90$ ��@ D SURSRVp XQ PRGqOH GH FRRUGLQDWLRQ GH

SODQV TXL V¶DSSXLH VXU OD UpVROXWLRQ GH FRQIOLWV EDVpH VXU OHV GLYHUV W\SHV GH UHODWLRQV

�QpJDWLYHV HW SRVLWLYHV� SRXYDQW H[LVWHU HQWUH FHV SODQV G¶XQH SDUW� HW VXU XQ

SURWRFROH GH FRPPXQLFDWLRQ SRXU OD V\QFKURQLVDWLRQ GHV SODQV G¶DXWUH SDUW� /HV

UHODWLRQV HQWUH SODQV HQWUDvQHQW XQH PRGLILFDWLRQ GHV SODQV GHV DJHQWV� /HV UHODWLRQV

QpJDWLYHV VRQW WUDLWpHV SRXU UpVRXGUH OHV FRQIOLWV HW OHV UHODWLRQV SRVLWLYHV VRQW

XWLOLVpHV SRXU WLUHU SDUWL GH SODQV FRQYHUJHQWV�
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&RQU\ HW VHV FROOqJXHV >&21 ��� &21 ��D@ RQW GpYHORSSp XQ SURWRFROH GH

QpJRFLDWLRQ DSSHOp PXOWL�VWDJH QHJRWLDWLRQ SRXU UpVRXGUH GH IDoRQ FRRSpUDWLYH GHV

FRQIOLWV GDQV O¶DOORFDWLRQ GH UHVVRXUFHV� /H GRPDLQH G¶DSSOLFDWLRQ pWDLW FHOXL GH OD

VXUYHLOODQFH HW GX FRQWU{OH GDQV XQ V\VWqPH GH FRPPXQLFDWLRQ FRPSOH[H� /H

SURWRFROH GpEXWH SDU OD JpQpUDWLRQ G¶XQ SODQ LQLWLDO HW FRQVLVWH HQ SOXVLHXUV F\FOHV

SHUPHWWDQW G¶HQYR\HU GHV UHTXrWHV SRXU GHV EXWV VHFRQGDLUHV� O¶DQDO\VH ORFDOH� OD

JpQpUDWLRQ GH SODQV DOWHUQDWLIV HW O¶HQYRL GH UpSRQVHV�

'XUIHH HW /HVVHU >'85 ��� '85 ��@ RQW SURSRVp XQH DSSURFKH DSSHOpH

SODQLILFDWLRQ SDUWLHOOH JOREDOH �3*3 SRXU 3DUWLDO *OREDO 3ODQQLQJ� GDQV ODTXHOOH OHV

DJHQWV FRQVWUXLVHQW GHV SODQV HW OHV SDUWDJHQW SRXU LGHQWLILHU GHV DPpOLRUDWLRQV

SRWHQWLHOOHV SRXU OHXU FRRUGLQDWLRQ� $X FRQWUDLUH GH OD SODQLILFDWLRQ PXOWL�DJHQW TXL

VXSSRVH TX¶XQ SODQ HVW pODERUp DYDQW TXH OHV DJHQWV FRPPHQFHQW j DJLU� OD

SODQLILFDWLRQ SDUWLHOOH JOREDOH SHUPHW DX[ DJHQWV G¶DOWHUQHU SKDVHV GH SODQLILFDWLRQ HW

G¶H[pFXWLRQ � OHV DJHQWV FRPPHQFHQW SDU SODQLILHU GHV LQWHUDFWLRQV FRRUGRQQpHV DX

PLHX[ GH OHXUV FRQQDLVVDQFHV HW UpDJLVVHQW DX[ VLWXDWLRQV QRQ SUpYXHV HQ PRGLILDQW

OHXUV SODQV� &HWWH DSSURFKH D pWp DSSOLTXpH j XQH SODWH�IRUPH GH WHVWV PXOWL�DJHQWV

DSSHOpH '907 �'LVWULEXWHG 9HKLFOH 0RQLWRULQJ 7HVWEHG�� 'DQV FH FRQWH[WH� /HVVHU

>/(6 ��E@ D XWLOLVp OH PRGqOH )$�& �)XQFWLRQDOO\ $FFXUDWH�&RRSHUDWLYH PRGH�� ,O D

GpYHORSSp FH PRGqOH SRXU UpSRQGUH DX[ GpILFLHQFHV GHV PRGqOHV FRQYHQWLRQQHOV TXL

VXSSRVHQW TXH OHV WkFKHV VRQW GpFRPSRVpHV GH IDoRQ j FH TXH FKDTXH DJHQW DLW

VXIILVDPPHQW GH GRQQpHV SRXU UpVRXGUH FRPSOqWHPHQW HW SUpFLVpPHQW OHV VRXV�

SUREOqPHV TXL OXL VRQW DVVLJQpV� HW FH DYHF SHX G¶LQWHUDFWLRQ DYHF OHV DXWUHV DJHQWV�

7RXWHIRLV� GDQV GH QRPEUHXVHV DSSOLFDWLRQV �LQWHUSUpWDWLRQ GLVWULEXpH� SODQLILFDWLRQ

GLVWULEXpH HW DOORFDWLRQ GH UHVVRXUFHV� HWF�� FH PRGqOH GH GpFRPSRVLWLRQ GH WkFKHV HVW

LQDGpTXDW� 'DQV OH PRGqOH )$�&� OHV DJHQWV Q¶RQW SDV EHVRLQ GH GLVSRVHU GH WRXWHV

OHV LQIRUPDWLRQV ORFDOHPHQW SRXU UpVRXGUH OHXUV VRXV�SUREOqPHV� ,OV LQWHUDJLVVHQW HQ

pFKDQJHDQW GHV UpVXOWDWV SDUWLHOV� 'DQV XQ 60$� OHV DJHQWV GRLYHQW JpUHU GHV

UHVVRXUFHV GLVWULEXpHV TXL SHXYHQW rWUH SK\VLTXHV �FDSDFLWpV GH FRPPXQLFDWLRQ�

PDWLqUHV SUHPLqUHV� DUJHQW� RX LQIRUPDWLRQQHOOHV �WHOOHV TXH OHV LQIRUPDWLRQV

UHODWLYHV j OD GpFRPSRVLWLRQ GX SUREOqPH�� /HV DJHQWV GRLYHQW DGDSWHU OHXUV SODQV

SRXU WHQLU FRPSWH GH OD GLVSRQLELOLWp GHV UHVVRXUFHV�

%LHQ HQWHQGX� OD SODQLILFDWLRQ FRQWULEXH j OD FRRUGLQDWLRQ� GDQV OD PHVXUH R�

ORUVTXH OHV DJHQWV DGRSWHQW XQ SODQ © ELHQ IDLW ª� LOV DJLVVHQW JpQpUDOHPHQW GH

PDQLqUH FRRUGRQQpH� $� (O�)DOODK 6HJKURXFKQL >(/) ��� (/) ��@ D WUDYDLOOp VXU FH

W\SH G¶DSSURFKH GRQW OHV pOHPHQWV HVVHQWLHOV VRQW UHSULV DX FKDSLWUH ��

���� &RPPXQLFDWLRQ HQWUH DJHQWV

/HV DJHQWV SHXYHQW LQWHUDJLU� VRLW HQ DFFRPSOLVVDQW GHV DFWLRQV OLQJXLVWLTXHV �HQ

FRPPXQLTXDQW HQWUH HX[�� VRLW HQ DFFRPSOLVVDQW GHV DFWLRQV QRQ OLQJXLVWLTXHV TXL
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PRGLILHQW OHXU HQYLURQQHPHQW� (Q FRPPXQLTXDQW� OHV DJHQWV SHXYHQW pFKDQJHU GHV

LQIRUPDWLRQV HW FRRUGRQQHU OHXUV DFWLYLWpV� 'DQV OHV 60$� GHX[ VWUDWpJLHV

SULQFLSDOHV RQW pWp XWLOLVpHV SRXU VXSSRUWHU OD FRPPXQLFDWLRQ HQWUH DJHQWV � OHV

DJHQWV SHXYHQW pFKDQJHU GHV PHVVDJHV GLUHFWHPHQW RX DFFpGHU j XQH EDVH GH

GRQQpHV SDUWDJpHV �DSSHOpH WDEOHDX QRLU RX EODFNERDUG� GDQV ODTXHOOH OHV

LQIRUPDWLRQV VRQW SRVWpHV� /HV FRPPXQLFDWLRQV VRQW j OD EDVH GHV LQWHUDFWLRQV HW GH

O¶RUJDQLVDWLRQ VRFLDOH G¶XQ 60$�

'DQV FHUWDLQV FDV� XQ DJHQW SHXW LQIpUHU OHV SODQV GHV DXWUHV DJHQWV VDQV DYRLU j

FRPPXQLTXHU DYHF HX[� 'DQV >78% ��@ FH PpFDQLVPH HVW DSSHOp PDUFKDQGDJH

WDFLWH HW LO VHPEOH IRQFWLRQQHU DX PLHX[ TXDQG OHV EXWV GHV DJHQWV QH VRQW SDV

FRQIOLFWXHOV� 3RXU pWXGLHU FH PpFDQLVPH� 5RVHQVFKHLQ HW VHV FROOqJXHV >526 ��@ RQW

XWLOLVp XQH DSSURFKH GH OD WKpRULH GHV MHX[ FDUDFWpULVpH SDU GHV PDWULFHV GH JDLQV TXL

FRQWLHQQHQW OHV JDLQV GHV DJHQWV SRXU FKDFXQH GHV LVVXHV SRVVLEOHV GH O¶LQWHUDFWLRQ�

&HWWH DSSURFKH VXSSRVH TXH OHV DJHQWV SDUWDJHQW OD FRQQDLVVDQFH GH FHWWH PDWULFH GH

JDLQV� FH TXL Q¶HVW SDV UpDOLVWH VL OHV DJHQWV QH VRQW SDV ELHQYHLOODQWV� 5RVHQVFKHLQ

>526 ��D@ D pWHQGX FHWWH DSSURFKH DILQ GH SHUPHWWUH DX[ DJHQW GH UDIILQHU OHXUV

FKRL[ HQ WHQDQW FRPSWH GH O¶LQFHUWLWXGH GHV FKRL[ GHV DXWUHV DJHQWV� &HWWH DSSURFKH

SUpVHQWH DXVVL GHV GLIILFXOWpV FDU OH IDLW TXH OHV DJHQWV DLHQW j VSpFXOHU VXU OHV FKRL[

GHV DXWUHV DJHQWV FRQGXLW j GpYHORSSHU GHV PpFDQLVPHV GH UDLVRQQHPHQW FRPSOH[HV

TXL SHXYHQW QpFHVVLWHU XQH TXDQWLWp GH FDOFXOV LPSRUWDQWH� ,O HVW FODLU TXH O¶DEVHQFH

GH FRPPXQLFDWLRQ GRLW rWUH FRPSHQVpH SDU GHV PpFDQLVPHV GH UDLVRQQHPHQW SOXV

FRPSOH[HV� &HUWDLQV FKHUFKHXUV RQW H[DPLQp O¶XWLOLVDWLRQ GH FRPPXQLFDWLRQV

SULPLWLYHV UHVWUHLQWHV j O¶XWLOLVDWLRQ G¶XQ HQVHPEOH ILQL GH VLJQDX[ �VRXYHQW DX QRPEUH

GH GHX[� DYHF GHV LQWHUSUpWDWLRQV IL[HV FRPPH FHOOHV GH +RDUH >+2$ ��@� &HWWH

VWUDWpJLH D pWp HPSOR\pH SDU *HRUJHII >*(2 ��@ SRXU pYLWHU GHV FRQIOLWV GDQV XQH

SODQLILFDWLRQ PXOWL�DJHQW� &HSHQGDQW� GHV LQIRUPDWLRQV SOXV VRSKLVWLTXpHV FRPPH GHV

UHTXrWHV RX GHV FRPPDQGHV QH SHXYHQW SDV rWUH H[SULPpHV DYHF GH WHOV VLJQDX[�

������ 7UDQVIHUW GH SODQV RX GH PHVVDJHV

'DQV O¶DSSURFKH GH WUDQVIHUW GH SODQV� XQ DJHQW ; FRPPXQLTXH VRQ SODQ HQ

WRWDOLWp j XQ DJHQW < HW < FRPPXQLTXH VRQ SODQ HQ WRWDOLWp j ;� &HWWH DSSURFKH

SUpVHQWH SOXVLHXUV LQFRQYpQLHQWV � OH WUDQVIHUW GH SODQV HVW FR�WHX[ HQ UHVVRXUFHV GH

FRPPXQLFDWLRQ HW F¶HVW XQH DSSURFKH GLIILFLOH j PHWWUH HQ °XYUH GDQV GHV

DSSOLFDWLRQV UpHOOHV FDU LO \ D HQ JpQpUDO XQ IRUW GHJUp G¶LQFHUWLWXGH DX VXMHW GHV pWDWV

DFWXHOV HW IXWXUV GX PRQGH� 'H SOXV� GDQV GHV VLWXDWLRQV UpHOOHV� LO Q¶HVW SDV SRVVLEOH

GH IRUPXOHU j O¶DYDQFH GHV SODQV HQ WRWDOLWp� 3DU FRQVpTXHQW� RQ D EHVRLQ GH

FRPPXQLTXHU GHV VWUDWpJLHV JpQpUDOHV DX[ DJHQWV SOXW{W TXH GHV SODQV� HW GRQF LO HVW

QpFHVVDLUH TXH OHV DJHQWV SXLVVHQW pFKDQJHU GHV PHVVDJHV� 'H WUqV QRPEUHX[ WUDYDX[

RQW PLV HQ °XYUH OH WUDQVIHUW GH PHVVDJH DVVRFLp j O¶XVDJH GH SURWRFROHV SUpFLV�

'DQV XQ 60$ OD FRPSOH[LWp GHV FRPPXQLFDWLRQV GpSHQG GHV FDUDFWpULVWLTXHV GHV
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DJHQWV� 'HV DJHQWV UpDFWLIV XWLOLVHQW XQ HQVHPEOH GH UqJOHV GH FRPPXQLFDWLRQ TXL

VRQW GpFOHQFKpHV TXDQG GHV pWDWV VSpFLILTXHV VRQW YpULILpV RX TXDQG GHV pYpQHPHQWV

SUpGpWHUPLQpV VH SURGXLVHQW� &HV pYpQHPHQWV SHXYHQW rWUH GHV PHVVDJHV UHoXV RX

GHV FKDQJHPHQWV GDQV O¶HQYLURQQHPHQW� /HV W\SHV GH PHVVDJHV FRPELQpV DYHF OHV

UpSRQVHV DWWHQGXHV FRQGXLVHQW j OD VSpFLILFDWLRQ GH SURWRFROHV G¶LQWHUDFWLRQ� &RPPH

RQ O¶D YX� GH WHOV SURWRFROHV RQW pWp GpYHORSSpV SRXU GLYHUV W\SHV GH V\VWqPHV

FRPPH OH SURWRFROH GX UpVHDX FRQWUDFWXHO >60, ��D@ RX GHV SURWRFROHV GH

FRRSpUDWLRQ >&$0 ��@� /HV FRPPXQLFDWLRQV HW O¶H[pFXWLRQ G¶DFWLRQV VRQW HQ JpQpUDO

LQWHUFDOpHV� $XVVL GHV DJHQWV LQWHQWLRQQHOV GRLYHQW rWUH FDSDEOHV GH FRQVWUXLUH GHV

SODQV GDQV OHVTXHOV GHV DFWLRQV OLQJXLVWLTXHV HW QRQ OLQJXLVWLTXHV VRQW FRPELQpHV�

.UHLIHOWV HW 9RQ 0DUWLDO >.5( ��@ RQW SURSRVp XQ SURWRFROH GH QpJRFLDWLRQ GH FH W\SH�

������ (FKDQJH G¶LQIRUPDWLRQV JUkFH j XQ WDEOHDX QRLU

(Q LQWHOOLJHQFH DUWLILFLHOOH OD WHFKQLTXH GX WDEOHDX QRLU �EODFNERDUG� HVW WUqV

XWLOLVpH SRXU VSpFLILHU XQH PpPRLUH SDUWDJpH SDU GLYHUV V\VWqPHV >1,, ��D� 1,, ��E@�

'DQV XQ 60$ XWLOLVDQW XQ WDEOHDX QRLU� OHV DJHQWV SHXYHQW pFULUH GHV PHVVDJHV�

LQVpUHU GHV UpVXOWDWV SDUWLHOV GH OHXUV FDOFXOV HW REWHQLU GH O¶LQIRUPDWLRQ� /H WDEOHDX

QRLU HVW HQ JpQpUDO SDUWLWLRQQp HQ SOXVLHXUV QLYHDX[ TXL VRQW VSpFLILTXHV j

O¶DSSOLFDWLRQ� /HV DJHQWV TXL WUDYDLOOHQW VXU XQ QLYHDX SDUWLFXOLHU SHXYHQW DFFpGHU

DX[ LQIRUPDWLRQV FRQWHQXHV GDQV OH QLYHDX FRUUHVSRQGDQW GX WDEOHDX QRLU DLQVL TXH

GDQV GHV QLYHDX[ DGMDFHQWV� $LQVL� OHV GRQQpHV SHXYHQW rWUH V\QWKpWLVpHV j Q¶LPSRUWH

TXHO QLYHDX HW WUDQVIpUpHV DX[ QLYHDX[ VXSpULHXUV DORUV TXH OHV EXWV GH KDXW QLYHDX

SHXYHQW rWUH ILOWUpV HW SDVVpV DX[ QLYHDX[ LQIpULHXUV SRXU GLULJHU OHV DJHQWV TXL

RHXYUHQW j FHV QLYHDX[� /H WUDQVIHUW GH PHVVDJHV HW OHV FRPPXQLFDWLRQV EDVpHV VXU

XQ WDEOHDX QRLU VRQW VRXYHQW FRPELQpV GDQV GHV V\VWqPHV FRPSOH[HV� 'DQV GH WHOV

V\VWqPHV� FKDTXH DJHQW HVW FRPSRVp GH SOXVLHXUV VRXV�V\VWqPHV �RX VRXV�DJHQWV� TXL

FRPPXQLTXHQW j WUDYHUV XQ WDEOHDX QRLU� /HV DJHQWV FRPPXQLTXHQW HQWUH HX[ SDU

pFKDQJH GH PHVVDJHV� 3OXVLHXUV 0$6 RQW pWp EkWLV VXU FH JHQUH G¶DUFKLWHFWXUH

FRPPH OH '907 �'LVWULEXWHG 9HKLFOH 0RQLWRULQJ 7HVWEHG� >/(6 ��@ RX OH V\VWqPH

0,1'6 >+8+ ��@� 'DQV OH V\VWqPH 0,1'6� FKDTXH XVDJHU WUDYDLOOH DYHF XQ DJHQW

TXL XWLOLVH XQ WDEOHDX QRLU SRXU UHWURXYHU GHV GRFXPHQWV GDQV VD EDVH GH GRQQpHV

ORFDOHV RX FRPPXQLTXH SDU PHVVDJHV DYHF G¶DXWUHV DJHQWV GX PrPH W\SH�

������ $FWHV GH GLVFRXUV HW FRQYHUVDWLRQV

'qV ORUV TXH O¶RQ V¶LQWpUHVVH DX FRQWHQX GHV PHVVDJHV pFKDQJpV SDU OHV DJHQWV� LO

HVW SHUWLQHQW G¶H[DPLQHU OHV QRPEUHX[ WUDYDX[ TXL RQW pWp UpDOLVpV VXU OD

FRPSUpKHQVLRQ GX ODQJDJH QDWXUHO HW HQ SDUWLFXOLHU OHV UHFKHUFKHV VXU

O¶LQWHQWLRQQDOLWp GDQV OHV FRPPXQLFDWLRQV >&2+ ��D@� 'DQV FHV WUDYDX[� RQ

FRQVLGqUH TXH OHV DJHQWV VRQW GRWpV GH VWUXFWXUHV GH GRQQpHV DSSHOpHV pWDWV PHQWDX[
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j SDUWLU GHVTXHOOHV LOV SHXYHQW UDLVRQQHU� 'LYHUVHV FDWpJRULHV G¶pWDWV PHQWDX[ RQW pWp

UHWHQXHV SDU OHV FKHUFKHXUV GRQW QRWDPPHQW OHV FUR\DQFHV� OHV GpVLUV� OHV LQWHQWLRQV

RX EXWV� OHV FDSDFLWpV� HWF� &H VRQW FHV PrPHV pWDWV PHQWDX[ TXL FDUDFWpULVHQW OHV

PRGqOHV GHV DJHQWV FRJQLWLIV HQ LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH� $LQVL� XQ DJHQW

FRJQLWLI UDLVRQQH VXU VHV FUR\DQFHV TXL UHSUpVHQWHQW VD FRPSUpKHQVLRQ GX PRQGH

GDQV OHTXHO LO pYROXH� ,O UDLVRQQH DXVVL VXU VHV GpVLUV HW LQWHQWLRQV HQ UHODWLRQ DYHF VHV

FUR\DQFHV HW FDSDFLWpV DILQ GH SUHQGUH GHV GpFLVLRQV DX[TXHOOHV VRQW DVVRFLpV OHV

SODQV TX¶LO YD DFFRPSOLU SRXU DJLU GDQV OH PRQGH� /RUVTX¶XQ DJHQW ; FRPPXQLTXH

DYHF XQ DXWUH DJHQW <� F¶HVW SRXU LQIOXHQFHU OHV pWDWV PHQWDX[ GH <� $LQVL� ; SHXW

WUDQVIpUHU j < XQH LQIRUPDWLRQ TXL YD FKDQJHU OHV FUR\DQFHV GH < RX ELHQ OXL

SURSRVHU G¶DGRSWHU XQ EXW TXH < YD WUDQVIRUPHU HQ XQH GH VHV LQWHQWLRQV� ,O HVW

GRQF SHUWLQHQW GH V¶LQWpUHVVHU j OD IDoRQ GRQW OHV PHVVDJHV pFKDQJpV SHXYHQW rWUH

VWUXFWXUpV SRXU UHIOpWHU FHV PpFDQLVPHV G¶LQIOXHQFH VXU OHV pWDWV PHQWDX[ GHV DJHQWV�

/HV SKLORVRSKHV GX ODQJDJH RQW GpYHORSSp DX FRXUV GHV �� GHUQLqUHV DQQpHV OD

WKpRULH GHV DFWHV GH GLVFRXUV TXL FRQVLGqUH TXH © GLUH TXHOTXH FKRVH F¶HVW HQ

TXHOTXH VRUWH DJLU ª >6($ ��@� /HV SDUROHV VRQW LQWHUSUpWpHV FRPPH GHV DFWLRQV

DSSHOpHV DFWHV GH GLVFRXUV� &HWWH WKpRULH IRXUQLW XQ FDGUH TXL LGHQWLILH GHV W\SHV

G¶DFWHV GH GLVFRXUV SULPLWLIV HW SHUPHW GH GpULYHU GH FHV W\SHV SULPLWLIV

O¶LQWHUSUpWDWLRQ VRXV XQH IRUPH ORJLTXH GH Q¶LPSRUWH TXHO YHUEH GX ODQJDJH

H[SULPDQW XQ DFWH GH GLVFRXUV TXHOFRQTXH� /HV FKHUFKHXUV HQ LQWHOOLJHQFH DUWLILFLHOOH

RQW WUqV W{W SHQVp j pWXGLHU FRPPHQW OHV DFWHV GH GLVFRXUV SHXYHQW rWUH XWLOLVpV SRXU

LQIOXHQFHU OHV pWDWV PHQWDX[ GHV DJHQWV� &RKHQ HW 3HUUDXOW RQW WUDYDLOOp VXU OD

UHFRQQDLVVDQFH HW OD JpQpUDWLRQ G¶DFWHV GH GLVFRXUV HQ XWLOLVDQW GHV WHFKQLTXHV GH

SODQLILFDWLRQ >&2+ ��@�

$OOHQ >$// ��@ VXJJpUD TX¶XQ ORFXWHXU SHXW LGHQWLILHU GHV DFWHV GH GLVFRXUV

GLUHFWV HW LQGLUHFWV V¶LO HVW FDSDEOH GH UHFRQQDvWUH OH SODQ GH VRQ LQWHUORFXWHXU DLQVL

TXH OHV REVWDFOHV TXL HPSrFKHQW VD UpDOLVDWLRQ� &HSHQGDQW� FHWWH DSSURFKH QpFHVVLWH

TXH O¶DJHQW VRLW FDSDEOH G¶LGHQWLILHU DYHF SUpFLVLRQ OHV FDWpJRULHV G¶DFWHV GH GLVFRXUV

FRUUHVSRQGDQW DX[ pQRQFLDWLRQV GH VHV LQWHUORFXWHXUV� FH TXL Q¶HVW SDV WRXMRXUV IDFLOH

FRPPH OH UHPDUTXHQW &RKHQ HW /HYHVTXH >&2+ ��E@� &RKHQ HW /HYHVTXH >&2+ ���

&2+ ��D@ RQW SURSRVp XQH WKpRULH SHUPHWWDQW GH WHQLU FRPSWH GHV pWDWV PHQWDX[

GDQV OH SURFHVVXV GH FRPPXQLFDWLRQ� ,OV SDUWHQW G¶XQH WKpRULH GHV LQWHUDFWLRQV

UDWLRQQHOOHV EDVpH VXU OHV LQWHQWLRQV HW HQJDJHPHQWV GHV DJHQWV� &HWWH DSSURFKH� TXL D

LQIOXHQFp JUDQGHPHQW OHV UHFKHUFKHV GDQV FH GRPDLQH� VXSSRVH TXH OHV DJHQWV VRQW

ELHQYHLOODQWV� *DOOLHUV >*$/ ��@ D pWHQGX FHWWH WKpRULH j GHV VLWXDWLRQV PHWWDQW HQ

MHX GHV DJHQWV TXL SHXYHQW rWUH HQ FRQIOLW� HQ PRQWUDQW TX¶LO Q¶HVW SDV QpFHVVDLUH GH

FRQVLGpUHU TXH OHV DJHQWV VRQW ELHQYHLOODQWV� 3DUDOOqOHPHQW� :HUQHU >:(5 ��@ D

SURSRVp XQH WKpRULH XQLILDQW GHV WHFKQLTXHV GH FRPPXQLFDWLRQ� GH FRRSpUDWLRQ HW GH

VWUXFWXUDWLRQ VRFLDOH SRXU OD FRQFHSWLRQ GH V\VWqPHV G¶DJHQWV TXL DGRSWHQW GHV

FRPSRUWHPHQWV GH JURXSH � XQH IRUPDOLVDWLRQ GHV pWDWV LQWHQWLRQQHOV GHV DJHQWV HQ

UHODWLRQ DYHF OHV DFWHV GH GLVFRXUV HW OHXUV HIIHWV VXU OH SURFHVVXV GH SODQLILFDWLRQ�  
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6KRKDP >6+2 ��@ D SURSRVp XQH DSSURFKH IRUPHOOH GpFULYDQW GLYHUVHV ORLV

VRFLDOHV DSSOLFDEOHV DX[ VRFLpWpV G¶DJHQWV� &DVWHOIUDQFKL HW &RQWH >&$6 ��@

VRXOqYHQW GLYHUVHV REMHFWLRQV DX[ IRQGHPHQWV VRFLRORJLTXHV DFWXHOV GH O¶,$' � XQH

HPSKDVH WURS JUDQGH HVW PLVH VXU OD FRRSpUDWLRQ WDQW DX QLYHDX GHV EXWV SDUWDJpV� GHV

DFWLRQV FRQMRLQWHV HW GX SDUWDJH G¶LQIRUPDWLRQ � OHV DJHQWV VRQW K\SHUFRJQLWLIV GDQV

OH VHQV TXH O¶RQ GRWH OHV DJHQWV GH FDSDFLWpV G¶RPQLVFLHQFH� G¶LQWURVSHFWLRQ TXL QH

VRQW SDV VRFLDOHPHQW SODXVLEOHV � RQ QpJOLJH OHV PpFDQLVPHV pTXLYDOHQWV j GHV ORLV�

UqJOHPHQWV RX QRUPHV TXL OLPLWHQW OD OLEHUWp GHV DJHQWV � RQ QpJOLJH DXVVL OH U{OH GH

OD FRPPXQLFDWLRQ HQWUH OHV DJHQWV FRPPH PR\HQ G¶LQIOXHQFHU OHV DXWUHV� &HV

DXWHXUV SURSRVHQW XQH YRLH DOWHUQDWLYH GDQV ODTXHOOH RQ PHWWUDLW O¶HPSKDVH VXU OHV

GpSHQGDQFHV VRFLDOHV H[LVWDQW HQWUH DJHQWV HW VXU OHXU LQIOXHQFH GDQV OD IRUPDWLRQ GH

EXWV FRPPXQV� 3RXU DGRSWHU XQ FRPSRUWHPHQW VRFLDO� XQ DJHQW GRLW rWUH FDSDEOH QRQ

VHXOHPHQW GH UDLVRQQHU VXU VHV pWDWV PHQWDX[ PDLV DXVVL GH SUHQGUH HQ FRPSWH OHV

FRQQDLVVDQFHV TX¶LO SDUWDJH DYHF OHV DXWUHV DJHQWV �PXWXDO EHOLHI� HW OHV HQJDJHPHQWV

TXL OHV UHOLHQW >&2+ ��E� 5$2 ��E� 6,1 ��@� 2Q PHVXUH DLQVL O¶LPSRUWDQFH

G¶DVVRFLHU j XQ PRGqOH GH OD FRPPXQLFDWLRQ LQWHUDJHQW XQ PRGqOH GH UDLVRQQHPHQW

VXU OHV pWDWV PHQWDX[� WRXW HQ WHQDQW FRPSWH GH OD GLPHQVLRQ VRFLDOH GH O¶LQWHUDFWLRQ�

/HV UHODWLRQV VRFLDOHV RQW DXVVL XQ LPSDFW pYLGHQW GDQV OHV FRQYHUVDWLRQV KXPDLQHV �

OD IRUPH HW OH FRQWHQX GHV DFWHV GH GLVFRXUV GHV ORFXWHXUV WLHQQHQW FRPSWH GHV U{OHV

HW VWDWXWV VRFLDX[ GHV SDUWLFLSDQWV j OD FRQYHUVDWLRQ�

&HW DVSHFW Q¶D pWp H[SORUp TXH UpFHPPHQW GDQV OH FDGUH GH OD PRGpOLVDWLRQ GHV

LQWHUDFWLRQV HW OD VLPXODWLRQ GHV FRQYHUVDWLRQV HQWUH DJHQWV ORJLFLHOV >%28 ��@�

%DUEXFHDQX HW )R[ >%$5 ��@ FRQVLGqUHQW XQH DFWLYLWp GH FRRUGLQDWLRQ HQWUH DJHQWV

FRPPH XQ JHQUH GH © FRQYHUVDWLRQ ª TXL HVW GpFULWH SDU XQ JUDSKH G¶pWDWV ILQLV � OHV

pWDWV GX JUDSKH UHSUpVHQWHQW OHV pWDWV TXH SHXW SUHQGUH OD FRQYHUVDWLRQ� 8Q HQVHPEOH

GH UqJOHV GH FRQYHUVDWLRQ VSpFLILHQW FRPPHQW XQ DJHQW TXL HVW GDQV XQ pWDW

FRQYHUVDWLRQQHO GRQQp UHoRLW XQ PHVVDJH G¶XQ W\SH SDUWLFXOLHU �VSpFLILp VXLYDQW OHV

FRQYHQWLRQV GH .40/�� UpDOLVH GHV DFWLRQV ORFDOHV �SDU H[HPSOH � © 0HWWUH j MRXU VD

EDVH GH GRQQpHV ORFDOH ª�� HQYRLH GHV PHVVDJHV HW SDVVH GDQV XQ DXWUH pWDW

FRQYHUVDWLRQQHO�

'H OHXU F{Wp� 5RXVVHDX HW 0RXOLQ >528 ��@ RQW SURSRVp XQH DSSURFKH GH

VLPXODWLRQ GHV FRQYHUVDWLRQV HQWUH DJHQWV YXH FRPPH XQ SURFHVVXV GH QpJRFLDWLRQ

PXOWLQLYHDX DX FRXUV GXTXHO OHV SDUWLFLSDQWV QpJRFLHQW DX VXMHW GH OHXUV pWDWV

PHQWDX[ �FUR\DQFHV� GpVLUV� LQWHQWLRQV� pPRWLRQV� HWF��� 'DQV FHWWH DSSURFKH OHV DFWHV

GH GLVFRXUV VRQW LQWHUSUpWpV SDU OHV DJHQWV HQ WHUPHV G¶REMHWV GH FRQYHUVDWLRQ �2&�

TXL VRQW GHV pWDWV PHQWDX[ DVVRFLpV j GHV SRVLWLRQQHPHQWV G¶DJHQWV �SURSRVLWLRQ�

DFFHSWDWLRQ� UHIXV�� /HV 2& SURSRVpV SDU OHV DJHQWV ORFXWHXUV DX FRXUV GH OD

FRQYHUVDWLRQ IRUPHQW XQ UpVHDX GH FRQFHSWV TXL FRQVWLWXH XQH PpPRLUH SHUVLVWDQWH

GH OD FRQYHUVDWLRQ SDUWDJpH SDU OHV DJHQWV ORFXWHXUV HW j SDUWLU GH ODTXHOOH LOV SHXYHQW

UDLVRQQHU�
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������ &RPPXQLFDWLRQ XWLOLVDQW .40/� $&/ HW OHV FRQYHUVDWLRQV

/H ODQJDJH .40/ >),1 ��@ D pWp SURSRVp SRXU VXSSRUWHU OD FRPPXQLFDWLRQ

LQWHUDJHQW� &H ODQJDJH GpILQLW XQ HQVHPEOH GH W\SHV GH PHVVDJHV �DSSHOpV

DEXVLYHPHQW SHUIRUPDWLIV� HW GHV UqJOHV TXL GpILQLVVHQW OHV FRPSRUWHPHQWV VXJJpUpV

SRXU OHV DJHQWV TXL UHoRLYHQW FHV PHVVDJHV� /HV W\SHV GH PHVVDJHV GH .40/ VRQW

GH QDWXUHV GLYHUVHV � VLPSOHV UHTXrWHV HW DVVHUWLRQV �SDU H[HPSOH � DVN� WHOO� �

LQVWUXFWLRQV GH URXWDJH GH O¶LQIRUPDWLRQ �IRUZDUG HW EURDGFDVW� � FRPPDQGHV

SHUVLVWDQWHV �VXEVFULEH� PRQLWRU� � FRPPDQGHV TXL SHUPHWWHQW DX[ DJHQWV

FRQVRPPDWHXUV GH GHPDQGHU j GHV DJHQWV LQWHUPpGLDLUHV GH WURXYHU OHV DJHQWV

IRXUQLVVHXUV SHUWLQHQWV �DGYHUWLVH� UHFRPPHQG� UHFUXLW HW EURNHU�� &RPPH OH IRQW

UHPDUTXHU &RKHQ HW /HYHVTXH >&2+ ��@� FH ODQJDJH D pWp GpYHORSSp GH IDoRQ DG

KRF SRXU OHV EHVRLQV GHV GpYHORSSHXUV G¶DJHQWV ORJLFLHOV � OH WHUPH © SHUIRUPDWLI ª D

pWp XWLOLVp SRXU QRPPHU GLYHUVHV FRPPDQGHV TXL RQW XQH FHUWDLQH UHVVHPEODQFH DYHF

GHV YHUEHV XWLOLVpV GH IDoRQ SHUIRUPDWLYH GDQV OH ODQJDJH QDWXUHO� /¶LQWHUSUpWDWLRQ

VpPDQWLTXH DFWXHOOH GH FHV FRPPDQGHV Q¶HVW SDV VDWLVIDLVDQWH�

&HV GHUQLqUHV DQQpHV� .40/ VHPEOH SHUGUH GX WHUUDLQ DX SURILW G¶XQ DXWUH

ODQJDJH SOXV ULFKH VpPDQWLTXHPHQW � $&/ �SRXU $JHQW &RPPXQLFDWLRQ /DQJXDJH��

8Q ODQJDJH PLV HQ DYDQW SDU OD ),3$� TXL V¶RFFXSH GH VWDQGDUGLVHU OHV

FRPPXQLFDWLRQV HQWUH DJHQWV� $&/ HVW EDVp pJDOHPHQW VXU OD WKpRULH GX ODQJDJH HW D

EpQpILFLp JUDQGHPHQW GHV UpVXOWDWV GH UHFKHFKH GH .40/� 6L WRXWHIRLV OHV GHX[

ODQJDJHV VH UDSSURFKHQW DX QLYHDX GHV DFWHV GX ODQJDJH� LO Q¶HQ HVW ULHQ DX QLYHDX GH

OD VpPDQWLTXH HW LO VHPEOH TX¶XQ JUDQG VRLQ D pWp DSSRUWp DX QLYHDX GH $&/ WDQW DX

QLYHDX GH FHUWDLQV SURWRFROHV� TXL VRQW SOXV H[SOLWHV� TX¶DX QLYHDX GH OD VpPDQWLTXH

GHV DFWHV HX[�PrPHV�

1RXV SHQVRQV TX¶LO VHUDLW SOXV DSSURSULp GH UpYLVHU OH ODQJDJH .40/ HW $&/ HQ

XWLOLVDQW XQH VpPDQWLTXH IDLVDQW DSSHO j OD UHFXUVLRQ GHV DFWHV GX ODQJDJH� WHOOH TXH

SURSRVpH SDU &KDLE�GUDD HW 9DQGHUYHNHQ >&+$ ��@� HW XQ FDGUH WKpRULTXH

G¶LQWHUSUpWDWLRQ GHV DFWHV GH GLVFRXUV WHO TXH SURSRVp SDU 9RQJNDVHP >921 ��@�

1RXV Q¶DYRQV IDLW TX¶HIIOHXUHU OHV FRPPXQLFDWLRQV HW OH OHFWHXU LQWpUHVVp SDU SOXV

GH GpWDLOV� HQ SDUWLFXOLHU HQ FH TXL FRQFHUQH .40/ HW $&/� SRXUUD VH UpIpUHU DX

FKDSLWUH ��

���� 0pWKRGHV GH FRQFHSWLRQ GHV V\VWqPHV PXOWL�DJHQWV

/HV 60$ VRQW VRXYHQW GHV V\VWqPHV FRPSOH[HV TXL GHPDQGHQW GH ORQJV HIIRUWV

GH GpYHORSSHPHQW� 'X GpEXW GHV DQQpHV ���� MXVTX¶DX PLOLHX GHV DQQpHV ����� OHV

FKHUFKHXUV VH VRQW VXUWRXW FRQFHQWUpV VXU O¶H[SORUDWLRQ GH QRXYHDX[ FRQFHSWV� OD

PLVH QH SODFH GH WKpRULHV� OD UpDOLVDWLRQ GH GLYHUV SURWRW\SHV GH 60$� &H
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ERXLOORQQHPHQW G¶LGpHV HVW WRXW j IDLW QRUPDO GDQV XQ MHXQH GRPDLQH WHFKQRORJLTXH �

F¶HVW FH TXH O¶RQ D REVHUYp SRXU OHV EDVHV GH GRQQpHV GDQV OHV DQQpHV ����� OHV

V\VWqPHV H[SHUWV HW OHV V\VWqPHV RULHQWpV REMHWV GDQV OHV DQQpHV ����� &HSHQGDQW�

ORUVTXH OD WHFKQRORJLH DWWHLQW SOXV GH PDWXULWp HW GH VWDELOLWp� LO GHYLHQW QpFHVVDLUH GH

GpYHORSSHU GHV PpWKRGHV GH FRQFHSWLRQ TXL SHUPHWWHQW DX[ HQWUHSULVHV GH

GpYHORSSHU GH IDoRQ V\VWpPDWLTXH GHV V\VWqPHV RSpUDWLRQQHOV GDQV XQ

HQYLURQQHPHQW LQGXVWULHO� 7HOOH HVW O¶pYROXWLRQ TXH O¶RQ REVHUYH SRXU OHV 60$

GHSXLV TXHOTXHV DQQpHV� 3DUPL OHV WUDYDX[ GHV SLRQQLHUV� FLWRQV 'HFNHU HW VHV

FROOqJXHV >'(& ��@� TXL RQW SURSRVp XQ FDGUH GH UpIpUHQFH SRXU pYDOXHU OHV

UHFKHUFKHV HQ UpVROXWLRQ FRRSpUDWLYH GH SUREOqPHV GLVWULEXpV �FRRSHUDWLYH

GLVWULEXWHG SUREOHP VROYLQJ�� /HXU EXW pWDLW GH FRPSUHQGUH OHV UHODWLRQV HQWUH GHV

HIIRUWV GH UHFKHUFKH GLVSDUDWHV HW G¶pYDOXHU OHV SURJUqV GDQV FH FKDPS GH UHFKHUFKH�

%LHQ TXH FH FDGUH QH VRLW SDV XQH PpWKRGH GH FRQFHSWLRQ� LO VRXOLJQDLW XQ EHVRLQ GH

SUHQGUH GX UHFXO SDU UDSSRUW DX IRLVRQQHPHQW GHV UHFKHUFKHV�

:HUQHU >:(5 ��@ SURSRVD OXL DXVVL XQ FDGUH GH UpIpUHQFH SRXU HVVD\HU GH

FRPSUHQGUH OHV © UHODWLRQV TXL SHXYHQW V¶pWDEOLU HQWUH OHV XVDJHUV� OHV GpYHORSSHXUV

HW OH 60$ HQ FRQVWUXFWLRQ ª� &HWWH UpIOH[LRQ HVVD\DLW GH VLWXHU OH GpYHORSSHPHQW

WUDGLWLRQQHO GH V\VWqPHV LQIRUPDWLTXHV SDU UDSSRUW DX GpYHORSSHPHQW G¶XQ 60$

GDQV OHTXHO OHV DJHQWV SRXUUDLHQW pYROXHU SDU HX[�PrPHV� FKRLVLVVDQW OHXU SURSUHV

EXWV� FUpDQW OHXUV SURSUHV SODQV� HWF� &H FDGUH Q¶pWDLW SDV XQH PpWKRGH GH FRQFHSWLRQ

j SURSUHPHQW SDUOHU� PDLV GpQRWDLW XQH SUpRFFXSDWLRQ PpWKRGRORJLTXH LQWpUHVVDQWH�

*RRGVRQ HW 6FKPLGW >*22 ��@ RQW SURSRVp OD SUHPLqUH GpPDUFKH PpWKRGRORJLTXH

YLVDQW j GpFRPSRVHU XQ SUREOqPH PXOWL�DJHQW HQ GHV XQLWpV IRQFWLRQQHOOHV�

G¶LGHQWLILHU OHV XQLWpV IRQFWLRQQHOOHV TXH OD PDFKLQH SXLVVH WUDLWHU PLHX[ TXH OHV

XVDJHUV HW GH FRQVWUXLUH OHV PRGXOHV GH UpVROXWLRQ GH SUREOqPHV SRXU FHV XQLWpV�

0RXOLQ HW &ORXWLHU >028 ��@ RQW GpYHORSSp� TXDQW j HX[� OD PpWKRGH 0$6%

�0XOWL�$JHQW 6FHQDULR�%DVHG PHWKRG�� XQH PpWKRGH GH FRQFHSWLRQ GH 60$ EDVpH

VXU O¶DQDO\VH HW OD FRQFHSWLRQ GH VFpQDULRV FDUDFWpULVDQW OHV U{OHV MRXpV SDU OHV DJHQWV

KXPDLQV HW OHV DJHQWV DUWLILFLHOV HW TXL V¶DSSOLTXH ELHQ SRXU GHV DSSOLFDWLRQV GH

WUDYDLO FROODERUDWLI �SDU H[HPSOH� XQ V\VWqPH GLVWULEXp GH SULVH GH UHQGH]�YRXV��

%XUPHLVWHU >%85 ��@ D SURSRVp XQH PpWKRGH GDQV ODTXHOOH RQ XWLOLVH WURLV

PRGqOHV SRXU DQDO\VHU XQ 60$ � XQ PRGqOH G¶DJHQW �OHV DJHQWV HW OHXU VWUXFWXUH

LQWHUQH GpILQLH HQ WHUPHV GH FUR\DQFHV� EXWV� SODQV� HWF��� XQ PRGqOH RUJDQLVDWLRQQHO

�GHVFULSWLRQ GHV UHODWLRQV HQWUH DJHQWV� HW XQ PRGqOH GH FRRSpUDWLRQ �GHVFULSWLRQ GHV

LQWHUDFWLRQV HQWUH DJHQWV�� &HWWH PpWKRGH HPSUXQWDLW GHV WHFKQLTXHV GH PRGpOLVDWLRQ

DX[ PpWKRGHV RULHQWpHV REMHW WHOOHV TXH OHV FDUWHV &5& HW OD QRWDWLRQ G¶207� .LQQ\

HW VHV FROOqJXHV >.,1 ��@ RQW SURSRVp XQH PpWKRGH TXL GLVWLQJXH GHX[ QLYHDX[ GH

FRQFHSWLRQ �LQWHUQH HW H[WHUQH� SRXU OD FUpDWLRQ G¶DJHQWV %',� /HV DJHQWV %',

PHWWHQW HQ °XYUH XQ PRGqOH EDVp VXU OHV QRWLRQV GH FUR\DQFH �%HOLHI�� GpVLU �'HVLUH�

HW LQWHQWLRQ �,QWHQWLRQ�� &H PRGqOH D pWp SRSXODULVp SDU 5DR HW *HRUJHII >5$2 ��D�

5$2 ��E� 5$2 ��@� /H QLYHDX H[WHUQH GH FH PRGqOH HVW VSpFLILp SDU XQ PRGqOH TXL
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GpFULW OHV UHODWLRQV KLpUDUFKLTXHV HQWUH DJHQWV HW XQ PRGqOH G¶LQWHUDFWLRQ TXL GpILQLW

OHV UHVSRQVDELOLWpV� VHUYLFHV HW LQWHUDFWLRQV HQWUH OHV DJHQWV HW OHXU HQYLURQQHPHQW� /H

QLYHDX LQWHUQH SHUPHW GH PRGpOLVHU FKDTXH DJHQW %', JUkFH j WURLV PRGqOHV � XQ

PRGqOH GH FUR\DQFHV� XQ PRGqOH GH EXWV HW XQ PRGqOH GH SODQV�

.HQGDOO HW VHV FROOqJXHV >.(1 ��@ RQW SURSRVp XQH DSSURFKH GH FRQFHSWLRQ GH

60$ TXL FRPELQH GHV WHFKQLTXHV RULHQWpHV REMHWV HW GHV WHFKQLTXHV GH PRGpOLVDWLRQ

G¶HQWUHSULVH HW GH IDEULFDWLRQ DVVLVWpH SDU RUGLQDWHXU� 'DQV FHWWH PpWKRGH� OHV DXWHXUV

RQW HVVD\p G¶DGDSWHU OHV WHFKQLTXHV GH PRGpOLVDWLRQ GHV V\VWqPHV RULHQWpV REMHWV DX

GRPDLQH GHV V\VWqPHV PXOWL�DJHQWV �XVH FDVHV� GLDJUDPPHV GH VFpQDULRV� SDWURQV GH

FRQFHSWLRQ� HWF��� 'H OHXU F{Wp� 0DDPDU HW 0RXOLQ >0$$ ��@ RQW SURSRVp XQH

PpWKRGH GH FRQFHSWLRQ GH V\VWqPHV FRPSRVpV G¶DJHQWV KpWpURJqQHV HQ SURSRVDQW

O¶XWLOLVDWLRQ GH FDGUHV �IUDPHZRUNV� RULHQWpV DJHQWV� /¶LGpH HVW GH VSpFLILHU OHV

GLYHUVHV FRPSRVDQWHV GH V\VWqPHV GLVWULEXpV HW KpWpURJqQHV VRXV OD IRUPH G¶pTXLSHV

G¶DJHQWV GDQV OHVTXHOOHV FKDTXH DJHQW MRXH GHV U{OHV VSpFLILTXHV� /HV IUDPHZRUNV�

OHV pTXLSHV HW OHV DJHQWV VRQW FDUDFWpULVpV SDU OHV VHUYLFHV TX¶LOV UHQGHQW HW FHX[

TX¶LOV UHTXLqUHQW� 'LYHUVHV WHFKQLTXHV GH PRGpOLVDWLRQ VRQW HPSOR\pHV SRXU VSpFLILHU

OHV VFpQDULRV� OHV GLDJUDPPHV G¶LQWHUDFWLRQ GHV DJHQWV� OHV PRGqOHV G¶DJHQWV� &HWWH

PpWKRGH D pWp XWLOLVpH SRXU OD UpDOLVDWLRQ G¶XQ SURWRW\SH SHUPHWWDQW GH UpDOLVHU

O¶LQWHURSpUDELOLWp GH JpRUpSHUWRLUHV�

/D PpWKRGH &DVVLRSHD >&2/ ��@ GLVWLQJXH WURLV SKDVHV SRXU OD FRQFHSWLRQ G¶XQ

60$ HW D pWp DSSOLTXpH DX GRPDLQH GHV © URERWV IRRWEDOOHXUV ª� &HWWH PpWKRGH

XWLOLVH GHV WHFKQLTXHV RULHQWpHV REMHWV SRXU VSpFLILHU OHV FRPSRUWHPHQWV pOpPHQWDLUHV

GHV DJHQWV� /HV FRPSRUWHPHQWV UHODWLRQQHOV HQWUH DJHQWV VRQW SDU OD VXLWH DQDO\VpV

JUkFH j XQ JUDSKH GH FRXSODJHV� (QILQ� RQ VSpFLILH OD G\QDPLTXH GH O¶RUJDQLVDWLRQ

GHV DJHQWV �TXL V¶DOOLH DYHF TXL "� HQ XWLOLVDQW OH JUDSKH GH FRXSODJHV�

9HUKDUHQ >9(5 ��@ D SURSRVp XQH PpWKRGH GH FRQFHSWLRQ TXL V¶DSSXLH VXU XQH

SHUVSHFWLYH GH JHVWLRQ GHV DFWLYLWpV G¶XQ 60$ HW PHW QRWDPPHQW HQ °XYUH OHV

PRGqOHV VXLYDQWV � XQ PRGqOH G¶DXWRULVDWLRQ TXL GpFULW OHV W\SHV GH FRPPXQLFDWLRQV

SHUPLVHV HW OHV REOLJDWLRQV TXL H[LVWHQW HQWUH XQH RUJDQLVDWLRQ HW VRQ HQYLURQQHPHQW

XQ PRGqOH GH FRPPXQLFDWLRQ TXL UDIILQH OH PRGqOH SUpFpGHQW VRXV OD IRUPH GH

FRQWUDWV HQWUH OHV DJHQWV VRXV OD IRUPH GH UpVHDX[ GH 3HWUL � OHV WUDQVDFWLRQV HQWUH OHV

DJHQWV VRQW PRGpOLVpHV SDU GHV GLDJUDPPHV GH WUDQVDFWLRQV TXL DVVRFLHQW DFWHV GH

GLVFRXUV HW EXWV GHV DJHQWV � XQ PRGqOH GH WkFKHV TXL IRXUQLW OD GpFRPSRVLWLRQ GHV

WkFKHV j SDUWLU GHV GLDJUDPPHV SUpFpGHQWV�

/HV PpWKRGHV &R0R0$6 >*/$ ��@ HW 0$6�&RPPRQ.$'6 >,*/ ��@ SURSRVHQW

GHV H[WHQVLRQV j OD PpWKRGH &RPPRQ.$'6 >9(5 ��@� TXL D pWp GpYHORSSpH SRXU OH

GRPDLQH GH O¶LQJpQLHULH GHV FRQQDLVVDQFHV� HQ V¶DSSX\DQW VXU FHUWDLQHV WHFKQLTXHV

RULHQWpHV REMHWV �XVH FDVHV� VFpQDULRV� PRGqOHV GH FODVVHV�� &HV PpWKRGHV GpILQLVVHQW

GLYHUV PRGqOHV � OH PRGqOH G¶DJHQW TXL GpFULW OHV FDUDFWpULVWLTXHV GHV DJHQWV �FDSDFLWpV
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GH UDLVRQQHPHQW� EXWV� VHUYLFHV� � OH PRGqOH GH WkFKHV �WkFKHV HW VRXV�WkFKHV� � OH

PRGqOH G¶H[SHUWLVH �FRQQDLVVDQFHV QpFHVVDLUHV DX[ DJHQWV SRXU UpDOLVHU OHXUV WkFKHV� �

OH PRGqOH GH FRRUGLQDWLRQ �GHVFULSWLRQ GHV LQWHUDFWLRQV SRVVLEOHV HQWUH DJHQWV�

SURWRFROHV HW FDSDFLWpV QpFHVVDLUHV� � OH PRGqOH G¶RUJDQLVDWLRQ TXL GpFULW FRPPHQW OH

60$ YD rWUH LQWURGXLW GDQV O¶RUJDQLVDWLRQ TXL DFFXHLOOH OD VRFLpWp G¶DJHQWV � OH PRGqOH

GH FRPPXQLFDWLRQ TXL GpFULW OHV LQWHUDFWLRQV HQWUH OHV XVDJHUV HW OHV DJHQWV � OH PRGqOH

GH FRQFHSWLRQ TXL V\QWKpWLVH OHV PRGqOHV SUpFpGHQWV HQ WHQDQW FRPSWH GHV FRQWUDLQWHV

G¶LPSODQWDWLRQ� &HV PpWKRGHV RQW pWp XWLOLVpHV GDQV GLYHUV SURMHWV GH UHFKHUFKH�

&RPPH RQ SHXW OH FRQVWDWHU� SOXVLHXUV PpWKRGHV G¶DQDO\VH HW GH FRQFHSWLRQ GHV

60$ RQW pWp SURSRVpHV UpFHPPHQW� /D SOXSDUW G¶HQWUH HOOHV V¶DSSXLH VXU GHV

WHFKQLTXHV GH PRGpOLVDWLRQ HPSUXQWpHV j GHV PpWKRGHV FRQQXHV HQ GpYHORSSHPHQW

RULHQWp REMHWV RX HQ LQJpQLHULH GHV FRQQDLVVDQFHV SRXU DLGHU j OD FRQVWUXFWLRQ GHV

PRGqOHV G¶DJHQWV� GH O¶DUFKLWHFWXUH GX 60$� SRXU OD VSpFLILFDWLRQ GHV PRGqOHV

G¶RUJDQLVDWLRQ� G¶LQWHUDFWLRQ� HWF� 3HXW�RQ V¶DWWHQGUH j OD FUpDWLRQ G¶XQH DSSURFKH

VWDQGDUG FRPPH FHOD IXW OH FDV HQ LQJpQLHULH GHV FRQQDLVVDQFHV DYHF OD PpWKRGH

.$'6 RX j XQH QRUPDOLVDWLRQ GHV PRGqOHV FRPPH FH IXW OH FDV HQ RULHQWp REMHWV

DYHF OH ODQJDJH 80/ " /¶DYHQLU QRXV OH GLUD� 8QH WHOOH VWDQGDUGLVDWLRQ DSSDUDvWUD

FHUWDLQHPHQW TXDQG OHV WHFKQRORJLHV PXOWL�DJHQWV VHURQW DGRSWpHV HIIHFWLYHPHQW SDU

OHV HQWUHSULVHV�

3UpFLVRQV� SRXU ILQLU� TXH *XHVVRXP HW 2FFHOOR GDQV OH FKDSLWUH � UHYLHQQHQW HQ

GpWDLO VXU OHV HQYLURQQHPHQWV GH GpYHORSSHPHQW GHV V\VWqPHV PXOWL�DJHQWV�

���� 4XHOTXHV H[HPSOHV G¶DSSOLFDWLRQ GHV 60$

'H QRV MRXUV� OD WHFKQRORJLH PXOWL�DJHQW D WURXYp VD SODFH GDQV OHV V\VWqPHV

PDQXIDFWXULHUV� OHV V\VWqPHV ILQDQFLHUV� OHV ORLVLUV� OHV WpOpFRPPXQLFDWLRQV� OH

FRQWU{OH�FRPPDQGH� OHV V\VWqPHV HPEDUTXpV� HW EHDXFRXS G¶DXWUHV DSSOLFDWLRQV�

'DQV FH TXL YD VXLYUH� QRXV Q¶H[SRVHURQV TXH TXHOTXHV DSSOLFDWLRQV XWLOLVDQW

FHWWH WHFKQRORJLH HW QRXV UHQYR\RQV OH OHFWHXU j O¶DUWLFOH GH -HQQLQJV >-(1 ��D@ HW

DX[ FKDSLWUHV � HW � GX SUpVHQW YROXPH SRXU XQ HQVHPEOH G¶H[HPSOHV SOXV FRPSOHW�

3OXV SUpFLVpPHQW� QRXV SUpVHQWRQV LFL XQ GRPDLQH G¶DSSOLFDWLRQ WUqV ULFKH SRXU

OHV DJHQWV � OHV WpOpFRPPXQLFDWLRQV HW WURLV DXWUHV V\VWqPHV� O¶XQ °XYUDQW GDQV OH

GRPDLQH GH OD JHVWLRQ GX SURFHVVXV G¶DIIDLUHV� OH V\VWqPH $'(37� OH GHX[LqPH GDQV

OH GRPDLQH PpGLFDO� OH V\VWqPH *8$5',$1� HW ILQDOHPHQW OH GHUQLHU GDQV OHV

HQYLURQQHPHQWV ULFKHV HQ LQIRUPDWLRQ� OH V\VWqPH 1(76$�
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������ $SSOLFDWLRQ GHV 60$ DX[ WpOpFRPPXQLFDWLRQV

&HV GHUQLqUHV DQQpHV� OHV WpOpFRPPXQLFDWLRQV RQW QRWDPPHQW LQWURGXLW XQH

FRQFHSWLRQ GH VHUYLFHV GpFHQWUDOLVpH GDQV OH FRQWH[WH GX ZHE� FUpp GH QRXYHDX[

VHUYLFHV GH PpGLDWLRQ WHOV TXH OHV SRUWDLOV HW HQJHQGUp O¶DSSDULWLRQ GH QRPEUHX[

IRXUQLVVHXUV GH VHUYLFHV UpVHDX[ TXL QH GLVSRVHQW SDV GH OHXUV SURSUHV VHUYLFHV

UpVHDX[ >%28 ��D@� /¶REWHQWLRQ GH WHOV VHUYLFHV GpFHQWUDOLVpV QH SHXW� ELHQ HQWHQGX�

rWUH REWHQXH TXH JUkFH j GHV ORJLFLHOV SRXU OHVTXHOV OHV GRQQpHV HW OH FRQWU{OH VRQW

IRUFpPHQW GLVWULEXpV� 'H FH IDLW� LO HVW FODLU TXH OHV 60$ VHPEOHQW FRQYHQLU DX[

WpOpFRPPXQLFDWLRQV� &¶HVW SRXUTXRL OHV SULQFLSDX[ DFWHXUV GHV WpOpFRPPXQLFDWLRQV

PqQHQW DFWXHOOHPHQW G¶LQWHQVHV DFWLYLWpV GH UHFKHUFKH VXU OD WHFKQRORJLH DJHQW �

%ULWLVK 7HOHFRP� )UDQFH 7pOpFRP� 'HXWFK 7HOHNRP� 177� 1RUWHO� 6LHPHQV� HWF�

�YRLU FKDSLWUH ����

������ /H V\VWqPH $'(37

/HV JHVWLRQQDLUHV GH JUDQGHV FRPSDJQLHV SUHQQHQW GHV GpFLVLRQV HQ VH EDVDQW VXU

XQH FRPELQDLVRQ GH MXJHPHQWV HW G¶LQIRUPDWLRQV SURYHQDQW GH SOXVLHXUV

GpSDUWHPHQWV� ,GpDOHPHQW� WRXWHV OHV LQIRUPDWLRQV SHUWLQHQWHV GHYUDLHQW rWUH

UDVVHPEOpHV DYDQW TX¶XQH GpFLVLRQ QH VRLW SULVH� &HSHQGDQW� OH SURFHVVXV SRXU

REWHQLU GHV LQIRUPDWLRQV j MRXU HW SHUWLQHQWHV HVW WUqV FRPSOH[H HW SUHQG pQRUPpPHQW

GH WHPSV� 3RXU FHWWH UDLVRQ� SOXVLHXUV FRPSDJQLHV RQW FKHUFKp j GpYHORSSHU GHV

V\VWqPHV LQIRUPDWLTXHV DILQ GH OHV DVVLVWHU GDQV OHXU SURFHVVXV G¶DIIDLUHV�

/H V\VWqPH $'(37 >$/7 ��@ WUDLWH FH SUREOqPH HQ YR\DQW OH SURFHVVXV

G¶DIIDLUHV FRPPH XQ HQVHPEOH G¶DJHQWV TXL QpJRFLHQW HW TXL RIIUHQW GHV VHUYLFHV�

&KDTXH DJHQW UHSUpVHQWH XQ U{OH GLVWLQFW RX XQ GpSDUWHPHQW GH O¶HQWUHSULVH HW HVW HQ

PHVXUH GH IRXUQLU XQ RX SOXVLHXUV VHUYLFHV� /HV DJHQWV TXL UHTXLqUHQW OHV VHUYLFHV

G¶DXWUHV DJHQWV OH IRQW SDU XQH QpJRFLDWLRQ TXL SHUPHW G¶REWHQLU XQ FR�W� XQ GpODL

WHPSRUHO HW XQ GHJUp GH TXDOLWp DFFHSWDEOHV SDU OHV GHX[ SDUWLHV� /H UpVXOWDW G¶XQH

QpJRFLDWLRQ WHUPLQpH DYHF VXFFqV FRQVWLWXH XQ HQJDJHPHQW HQWUH OHV GHX[ SDUWLHV�

������ /H V\VWqPH *8$5',$1

/H V\VWqPH *8$5',$1 >527 ��@ D SRXU EXW GH JpUHU OHV VRLQV DX[ SDWLHQWV

G¶XQH XQLWp FKLUXUJLFDOH GH VRLQV LQWHQVLIV� /HV SULQFLSDOHV PRWLYDWLRQV GH FH

V\VWqPH VRQW� SUHPLqUHPHQW� TXH OH PRGqOH GHV VRLQV G¶XQ SDWLHQW GDQV XQH XQLWp GH

VRLQV LQWHQVLIV HVW HVVHQWLHOOHPHQW FHOXL G¶XQH pTXLSH� R� XQ HQVHPEOH G¶H[SHUWV GDQV

GHV GRPDLQHV GLVWLQFWV FRRSqUHQW SRXU RUJDQLVHU OHV VRLQV GHV SDWLHQWV�

'HX[LqPHPHQW� OH IDFWHXU OH SOXV LPSRUWDQW SRXU GRQQHU GH ERQV VRLQV DX[ SDWLHQWV

HVW OH SDUWDJH G¶LQIRUPDWLRQV HQWUH OHV PHPEUHV GH O¶pTXLSH� 3DUWLFXOLqUHPHQW� OHV
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PpGHFLQV VSpFLDOLVWHV Q¶RQW SDV O¶RSSRUWXQLWp GH VXSHUYLVHU O¶pWDW G¶XQ SDWLHQW PLQXWH

SDU PLQXWH� FHWWH WkFKH UHYLHQW DX[ LQILUPLqUHV TXL� VRXYHQW� QH SRVVqGHQW SDV OHV

FRQQDLVVDQFHV QpFHVVDLUHV j O¶LQWHUSUpWDWLRQ GHV GRQQpHV TX¶HOOHV UDVVHPEOHQW�

/H V\VWqPH *8$5',$1 UpSDUWLW GRQF OH VXLYL GHV SDWLHQWV HQWUH XQ FHUWDLQ

QRPEUH G¶DJHQWV GH WURLV W\SHV GLIIpUHQWV� /HV DJHQWV SHUFHSWLRQ�DFWLRQ VRQW

UHVSRQVDEOHV GH O¶LQWHUIDFH HQWUH *8$5',$1 HW OH PRQGH HQYLURQQDQW� pWDEOLVVDQW

OD UHODWLRQ HQWUH OHV GRQQpHV GHV VHQVHXUV HW XQH UHSUpVHQWDWLRQ V\PEROLTXH TXH OH

V\VWqPH SRXUUD XWLOLVHU� HW WUDGXLVDQW OHV UHTXrWHV G¶DFWLRQ GX V\VWqPH HQ FRPPDQGHV

SRXU OHV HIIHFWHXUV3� /HV DJHQWV HQ FKDUJH GX UDLVRQQHPHQW VRQW UHVSRQVDEOHV

G¶RUJDQLVHU OH SURFHVVXV GH SULVH GH GpFLVLRQ GX V\VWqPH� )LQDOHPHQW� OHV DJHQWV HQ

FKDUJH GX FRQWU{OH �LO Q¶\ HQ D KDELWXHOOHPHQW TX¶XQ VHXO� DVVXUHQW OH FRQWU{OH GH

KDXW QLYHDX GX V\VWqPH�

������ /HV V\VWqPHV G¶LQIRUPDWLRQ FRRSpUDWLIV �6,&�

/HV 6,& VRQW JpQpUDOHPHQW FDUDFWpULVpV SDU OD JUDQGH YDULpWp HW OH JUDQG QRPEUH

GH VRXUFHV G¶LQIRUPDWLRQ� &HV VRXUFHV G¶LQIRUPDWLRQ VRQW KpWpURJqQHV HW GLVWULEXpHV

VRLW VXU XQ UpVHDX ORFDO �LQWUDQHW� VRLW VXU O¶LQWHUQHW� 'H WHOV V\VWqPHV GRLYHQW rWUH

FDSDEOHV G¶H[pFXWHU SULQFLSDOHPHQW OHV WkFKHV VXLYDQWHV �

± OD GpFRXYHUWH GHV VRXUFHV � WURXYHU OD ERQQH VRXUFH GH GRQQpHV SRXU

O¶LQWHUURJHU �

± OD UHFKHUFKH G¶LQIRUPDWLRQV � LGHQWLILHU OHV LQIRUPDWLRQV QRQ VWUXFWXUpHV HW

VHPL�VWUXFWXUpHV �

± OH ILOWUDJH GHV LQIRUPDWLRQV � DQDO\VHU OHV GRQQpHV HW pOLPLQHU FHOOHV TXL VRQW

LQXWLOHV �

± OD IXVLRQ GHV LQIRUPDWLRQV � UHJURXSHU OHV LQIRUPDWLRQV G¶XQH PDQLqUH

VLJQLILFDWLYH�

/H V\VWqPH PXOWL�DJHQW :DUUHQ SRXUUDLW FRQVWLWXHU XQ H[HPSOH VSpFLILTXH GH

O¶XWLOLVDWLRQ GHV DJHQWV GDQV FH W\SH G¶DSSOLFDWLRQ� &¶HVW XQ V\VWqPH G¶DJHQWV

LQWHOOLJHQWV SRXU O¶DLGH j OD JHVWLRQ GHV SRUWHIHXLOOHV >=(1 ��@� &H V\VWqPH FRPELQH

OHV GRQQpHV GX PDUFKp ILQDQFLHU� OHV UDSSRUWV ILQDQFLHUV� OHV PRGqOHV WHFKQLTXHV HW

OHV UDSSRUWV DQDO\WLTXHV DYHF OHV SUL[ FRXUDQWV GHV DFWLRQV GHV FRPSDJQLHV� 7RXWHV

FHV LQIRUPDWLRQV VRQW GpMj GLVSRQLEOHV VXU OH ZHE� :DUUHQ QH IDLW TXH OHV LQWpJUHU YLD

GHV DJHQWV VSpFLDOLVpV� OHV DJHQWV G¶LQIRUPDWLRQ HW HQVXLWH OHV SUpVHQWHU DX[ XVDJHUV�

3RXU FH IDLUH� :DUUHQ GLVSRVH GH VL[ DJHQWV UHVVRXUFHV� GHX[ DJHQWV GH WkFKHV HW XQ

DJHQW XWLOLVDWHXU SRXU FKDTXH XVDJHU� /¶DJHQW XWLOLVDWHXU DIILFKH �YLD OH ZHE� OHV

�� 7UDGXFWLRQ GX WHUPH DQJODLV HIIHFWRUV�
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LQIRUPDWLRQV ILQDQFLqUHV GH VRQ XVDJHU OXL SHUPHWWDQW GH IDLUH GHV VLPXODWLRQV

G¶DFKDW HW GH YHQWH GHV DFWLRQV� ,O DIILFKH pJDOHPHQW OHV SUL[ FRXUDQWV GHV DFWLRQV HW

OHV QRXYHOOHV LQIRUPDWLRQV GX PDUFKp ILQDQFLHU� /H PrPH DJHQW SHUPHW pJDOHPHQW

G¶DFFpGHU DX[ UDSSRUWV SURGXLWV SDU OHV GHX[ DJHQWV GH WkFKHV� &HV GHX[ DJHQWV

IRXUQLVVHQW� G¶XQH SDUW� XQH LQWpJUDWLRQ JUDSKLTXH GHV SUL[ HW GHV QRXYHOOHV

FRQFHUQDQW OHV DFWLRQV HW� G¶DXWUH SDUW� XQH DQDO\VH IRQGDPHQWDOH GHV DFWLRQV HQ

WHQDQW FRPSWH GH OHXUV KLVWRULTXHV� /HV DJHQWV G¶LQIRUPDWLRQ DFFqGHQW j GLIIpUHQWHV

VRXUFHV G¶LQIRUPDWLRQ� FRPPH OHV SDJHV ZHE� OHV QRXYHOOHV GH &ODULQHW HW 'RZ�

-RQHV� OHV UDSSRUWV ILQDQFLHUV pOHFWURQLTXHV GH 6(& (GJDU DLQVL TXH G¶DXWUHV UDSSRUWV

VRXV XQ IRUPDW WH[WH� :DUUHQ Q¶HVW TX¶XQ H[HPSOH SDUPL G¶DXWUHV HW LO H[LVWH

DFWXHOOHPHQW SOXVLHXUV DXWUHV V\VWqPHV TXL WUDLWHQW FH JHQUH G¶DSSOLFDWLRQ� 3DUPL FHV

DSSOLFDWLRQV� QRXV SRXYRQV FLWHU �

± ,QIRVOHXWK � F¶HVW XQ V\VWqPH PXOWL�DJHQW SRXU OD UHFKHUFKH FRRSpUDWLYH

G¶LQIRUPDWLRQV GDQV GHV EDVHV GH GRQQpHV GLVWULEXpHV� &H V\VWqPH D pWp DSSOLTXp DX

GRPDLQH PpGLFDO >12' ��@ �

± 1HW6$ �SRXU 1HWZRUNHG 6RIWZDUH $JHQWV� � F¶HVW XQ V\VWqPH SURFKH GH

,QIRVOHXWK HW GpGLp DX[ HQYLURQQHPHQWV ULFKHV HQ LQIRUPDWLRQV >&27 ��� &27 ��@ �

± 80'/ � F¶HVW XQ V\VWqPH G¶LQIRUPDWLRQ FRRSpUDWLI SRXU OD UHFKHUFKH GHV

GRFXPHQWV GDQV XQH OLEUDLULH GLJLWDOH >9,' ��@�

$ WLWUH G¶H[HPSOH� OH V\VWqPH 1(76$ HVW XQ V\VWqPH PXOWL�DJHQW FRRSpUDWLI�

GpYHORSSp j O¶XQLYHUVLWp /DYDO >&27 ��� &27 ��@ HW GHVWLQp DX[ HQYLURQQHPHQWV

ULFKHV HQ LQIRUPDWLRQV� &H V\VWqPH FRPSRUWH SOXVLHXUV W\SHV G¶DJHQWV �

± XQ DJHQW XWLOLVDWHXU HQ FKDUJH GH OD FXHLOOHWWH HW GX ILOWUDJH GHV LQIRUPDWLRQV

SURYHQDQW HW DOODQW YHUV O¶XVDJHU �

± XQ DJHQW FRXUWLHU VHUYDQW GH UpSHUWRLUH SRXU OHV DJHQWV TXL pYROXHQW DX VHLQ GH

1(76$ �

± GHV DJHQWV UHVVRXUFHV UHOLpV FKDFXQ j XQH UHVVRXUFH G¶LQIRUPDWLRQ HW SRXYDQW

UDSDWULHU HW PHWWUH j MRXU OHV GRQQpHV �

± XQ DJHQW G¶H[pFXWLRQ HQ FKDUJH GH OD GpFRPSRVLWLRQ GHV WkFKHV HW GX VXLYL GX

GpURXOHPHQW G¶H[pFXWLRQ GHV GLIIpUHQWHV VRXV�WkFKHV �

± XQ DJHQW RQWRORJLH HQ FKDUJH GX PDLQWLHQ GH OD FRKpUHQFH GHV FRQFHSWV XWLOLVpV

SDU OHV DJHQWV�

/HV DJHQWV HW OHV V\VWqPHV PXOWL�DJHQWV VRQW XWLOLVpV GDQV SOXVLHXUV DSSOLFDWLRQV�

FRPPH SDU H[HPSOH � OD JHVWLRQ GHV UpVHDX[� OD UHFKHUFKH G¶LQIRUPDWLRQV� OH

FRPPHUFH pOHFWURQLTXH HW OD SODQLILFDWLRQ GHV WkFKHV� 3RXU XQH JUDQGH SDUWLH GH FHV

DSSOLFDWLRQV� OHV DJHQWV VRQW XWLOLVpV GDQV OHV V\VWqPHV G¶LQIRUPDWLRQ FRRSpUDWLIV RX

FRPPH DVVLVWDQWV SHUVRQQHOV GDQV FHUWDLQV WUDYDX[� &H W\SH G¶DSSOLFDWLRQV QpFHVVLWH

GHV UHFKHUFKHV DSSURIRQGLHV HW LO FRQYLHQW HQ SDUWLFXOLHU �
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± GH SRXVVHU O¶LQJpQLHULH GH OD FRQVWUXFWLRQ GHV V\VWqPHV j DJHQWV FROODERUDWLIV� ,O

IDXW FRQFHYRLU SOXV GH PpWKRGHV HW G¶RXWLOV SRXU IDFLOLWHU OHXUV LPSODQWDWLRQV

>60, ��@ �

± GH PDvWULVHU HW GH ELHQ LGHQWLILHU OD FRRUGLQDWLRQ HQWUH OHV DJHQWV� ,O V¶DJLW HQ

SDUWLFXOLHU G¶pWDEOLU XQH WKpRULH FODLUH HW IRUPHOOH SRXU FHWWH FRRUGLQDWLRQ >526 ��@ �

± G¶DVVXUHU OHV FULWqUHV GH VWDELOLWp� GH FODUWp HW GH SHUIRUPDQFH SRXU GH WHOV

V\VWqPHV �

± GH WURXYHU GHV WHFKQLTXHV TXL SHUPHWWHQW O¶pYDOXDWLRQ� OD YpULILFDWLRQ HW OD

YDOLGDWLRQ GH FHV V\VWqPHV�

���� &RQFOXVLRQ

1RXV DYRQV YX WRXW DX ORQJ GH FH FKDSLWUH TXH OD WHFKQRORJLH DJHQW HW PXOWL�

DJHQW Q¶HVW SDV XQ FRQFHSW YRXp j UHVWHU VXU OHV WDEOHWWHV GHV ODERUDWRLUHV GH

UHFKHUFKH SXLVTXH SOXVLHXUV DSSOLFDWLRQV H[LVWHQW GpMj�

/HV SHUVRQQHV TXL RQW GpYHORSSp GHV 60$ GLURQW WRXWHIRLV TX¶LO HVW GLIILFLOH GH

FRQFHYRLU HW GH EkWLU XQ V\VWqPH PXOWL�DJHQW� (Q HIIHW� OD FRQVWUXFWLRQ GH FH W\SH GH

V\VWqPH FRPSRUWH WRXWHV OHV GLIILFXOWpV LQKpUHQWHV DX[ V\VWqPHV UpSDUWLV� DX[TXHOOHV

V¶DMRXWH OH FDUDFWqUH IOH[LEOH HW VRSKLVWLTXp GHV LQWHUDFWLRQV HQWUH DJHQWV� 'H SOXV�

OHV FRQFHSWHXUV GH 60$ IRQW GH QRV MRXUV IDFH j GHX[ GLIILFXOWpV PDMHXUHV� 7RXW

G¶DERUG� O¶DEVHQFH GH PpWKRGRORJLH V\VWpPDWLTXH TXL SHUPHWWUDLW GH VSpFLILHU HW GH

VWUXFWXUHU XQH DSSOLFDWLRQ PXOWL�DJHQW� (QVXLWH� OH PDQTXH G¶RXWLOV FRPPHUFLDX[

SRXU EkWLU GHV 60$�
 
Une des forces importantes derrière la croissance rapide que connaissent 

aujourd’hui les systèmes multi-agents est l’internet, où la population d’agents est 
sans cesse croissante. Ces agents devront savoir collaborer afin d’atteindre les 
objectifs de leurs concepteurs. Dans ce type d’environnement, les agents rencontrent 
deux défis majeurs : ils doivent être en mesure de se rencontrer et d’interopérer. Une 
première solution à ce problème est l’introduction d’agents intermédiaires (brokers, 
facilitateurs, etc.) [COT 98, COT 99, TRO 99]. Ces agents intermédiaires ont pour 
principales fonctions : d’associer au mieux les besoins des utilisateurs et les services 
des fournisseurs ; d’unifier et probablement traiter les réponses des fournisseurs 
pour produire un résultat approprié ; d’aviser régulièrement les utilisateurs du 
changement des informations.  

'DQV FHWWH RSWLTXH G¶LQWHURSpUDELOLWp� XQ JUDQG QRPEUH GH ODQJDJHV GH

FRPPXQLFDWLRQ SRXU OHV DJHQWV RQW pWp GpYHORSSpV � EDVpV� SRXU SOXSDUW� VXU OD

WKpRULH GHV DFWHV GX GLVFRXUV� %LHQ TXH OHV SHUIRUPDWLIV RIIHUWV SDU FHV ODQJDJHV

SHUPHWWHQW GH FDUDFWpULVHU OHV W\SHV GHV PHVVDJHV� LOV QH SHUPHWWHQW SDV HQFRUH DX[
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DJHQWV GH FRPSUHQGUH H[SOLFLWHPHQW OHV FRQFHSWV © GLVFXWpV ª� /H SUREOqPH GHV

RQWRORJLHV UHVWH GRQF RXYHUW�

8Q DXWUH SUREOqPH FULWLTXH HVW O¶DOORFDWLRQ GH UHVVRXUFHV OLPLWpHV j XQ JUDQG

QRPEUH G¶DJHQWV� 'HV PpFDQLVPHV EDVpV VXU OHV SULQFLSHV pFRQRPLTXHV RQW pWp

SURSRVpV SRXU UpVRXGUH FH SUREOqPH� 'DQV GH WHOOHV DSSURFKHV� RQ VXSSRVH TXH OHV

DJHQWV VRQW pJRFHQWUpV HW QH FKHUFKHQW TX¶j PD[LPLVHU OHXU XWLOLWp� /HV VRXV�

GRPDLQHV R� O¶RQ D DSSOLTXp FHV SULQFLSHV pFRQRPLTXHV VRQW O¶DOORFDWLRQ GH

UHVVRXUFHV� O¶DOORFDWLRQ GH WkFKHV HW OD QpJRFLDWLRQ� /j DXVVL OD UHFKHUFKH Q¶D IDLW

TX¶HQWUHYRLU GHV WHFKQLTXHV UXGLPHQWDLUHV EDVpHV VXU OHV ORLV GX PDUFKp HW LO UHVWH

ELHQ GHV GRPDLQHV j FRXYULU FRPPH SDU H[HPSOH OHV YHQWHV DX[ HQFKqUHV� OHV

FRPSRUWHPHQWV DFKHWHXU�V� YHQGHXU�V�� OH SDUWDJH GX PDUFKp� HWF�

)LQDOHPHQW� LO FRQYLHQW GH SUpFLVHU TXH OHV FKHUFKHXUV WUDYDLOODQW VXU OHV 60$

G¶XQ SRLQW GH YXH IRUPHO RQW SUHVTXH WRXMRXUV IDLW DSSHO j GHV DJHQWV RPQLVFLHQWV�

F¶HVW�j�GLUH GHV DJHQWV D\DQW GHV FDSDFLWpV GH UDLVRQQHPHQW LOOLPLWpHV� /j DXVVL� OH

SUREOqPH HVW RXYHUW HW LO \ D DXMRXUG¶KXL EHDXFRXS G¶pTXLSHV TXL \ WUDYDLOOHQW�

&RPPH RQ D SX OH FRQVWDWHU� OH GRPDLQH GHV V\VWqPHV PXOWL�DJHQWV GHPHXUH

HQFRUH DXMRXUG¶KXL XQ GRPDLQH UHPSOL GH GpILV j VXUPRQWHU� DXWUHPHQW GLW XQ

GRPDLQH WUqV RXYHUW SRXU OD UHFKHUFKH�

����� %LEOLRJUDSKLH 

>$*+ ��@ $*+$ *�� $FWRUV� $ 0RGHO 2I &RQFXUUHQW &RPSXWDWLRQ ,Q 'LVWULEXWHG 6\VWHPV�

0,7 3UHVV� &DPEULGJH� 0DVVDFKXVHWWV� �����

>$*+ ��@ $*+$ *�� +(:,77 &�� © &RQFXUUHQW SURJUDPPLQJ XVLQJ DFWRUV ª� GDQV

$� <RQH]DZD HW 0� 7RNRUR �GLU��� 2EMHFW�2ULHQWHG &RQFXUUHQW 3URJUDPPLQJ� S� ������

0,7 3UHVV� &RPSXWHU 6\VWHPV 6HULHV� �����

>$// ��@ $//(1 -�)�� 3(55$8/7 &�5�� © $QDO\]LQJ LQWHQWLRQ LQ GLDORJXHV ª� $UWLILFLDO

,QWHOOLJHQFH� ������ �����

>$// ��@ $//(1 -�� +(1'/(5 -�� 7$7( $�� 5HDGLQJV LQ 3ODQQLQJ� 0RUJDQ .DXIPDQQ�

5HSUHVHQWDWLRQ DQG 5HDVRQLQJ 6HULHV� 6DQ 0DWHR� &DOLIRUQLH� �����

>$/7 ��@ $/7< -�$�� *5,)),7+6 '�� -(11,1*6 1�5�� 0$0'$1, (�+�� 67587+(56 $��

:,(*$1' 0�(�� © $'(37� $GYDQFHG GHFLVLRQ HQYLURQPHQW IRU SURFHVV WDVNV� 2YHUYLHZ

	 DUFKLWHFWXUH ª� GDQV 3URFHHGLQJV RI WKH ���� %&6 ([SHUW 6\VWHPV &RQIHUHQFH

�$SSOLFDWLRQV 7UDFN� ,6,3 7KHPH�� S� �������� &DPEULGJH� *UDQGH�%UHWDJQH� �����

>$33 ��@ $33(/7 '�(�� 3ODQQLQJ (QJOLVK 6HQWHQFHV� &DPEULGJH 8QLYHUVLW\ 3UHVV� &DPEULGJH�

*UDQGH�%UHWDJQH� �����

>%$% ��@ %$%,1 *�� 0$$0$5 =�� &+$,%�'5$$ %�� © 0HWDGDWDEDVH PHHWV GLVWULEXWHG $, ª�

GDQV )LUVW ,QW� :RUNVKRS RQ &RRSHUDWLYH ,QIRUPDWLRQ $JHQWV �&,$����� �����
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>%$5 ��@ %$5%8&($18 0�� )2; 0�6�� © &RRO � D ODQJXDJH IRU GHVFULELQJ FRRUGLQDWLRQ LQ

PXOWL�DJHQW V\VWHPV ª� GDQV 3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�

$JHQW 6\VWHPV �,&0$6���� S� ������ 6DQ )UDQFLVFR� &DOLIRUQLH� �����

>%$7 ��@ %$7(6 -�� /2<$// $�%�� 5(,//< :�6�� $Q DUFKLWHFWXUH IRU DFWLRQ� HPRWLRQ� DQG

VRFLDO EHKDYLRXU� 5DSSRUW WHFKQLTXH &08�&6�������� 6FKRRO RI &RPSXWHU 6FLHQFH�

&DUQHJLH�0HOORQ 8QLYHUVLW\� 3LWWVEXUJK� 3HQQV\OYDQLH� PDL �����

>%$7 ��@ %$7(6 -�� © 7KH UROH RI HPRWLRQ LQ EHOLHYDEOH DJHQWV ª� &RPPXQLFDWLRQV RI WKH

$&0� ������ S� �������� MXLOOHW �����

>%21 ��@ %21' $�+�� *$66(5 /� �GLU��� 5HDGLQJV LQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH�

0RUJDQ .DXIPDQQ� 6DQ 0DWHR� &DOLIRUQLH� �����

>%28 ��@ %28=28%$ .�� 028/,1 %�� © /H SURMHW SRVWDJH � 9HUV O
DPpOLRUDWLRQ GHV

FRPPXQLFDWLRQV HQWUH DJHQWV ª� ,QIRUPDWLRQ ,Q &RJQLWR� Q� ������ S� ������ �����

>%5$ ��@ %5$70$1 0�� ,QWHQWLRQ� SODQV� DQG SUDFWLFDO UHDVRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�

�����

>%5$ ��@ %5$70$1 0�� ,65$(/ '�� 32//$&. 0�� © 3ODQV DQG UHVRXUFH ERXQGHG SUDFWLFDO

UHDVRQQLQJ ª� &RPSXWDWLRQDO ,QWHOOLJHQFH� �� S� �������� �����

>%52 ��@ %522.6 5�$�� © $ UREXVW OD\HUHG FRQWURO V\VWHP IRU D PRELOH URERW ª� ,(((

-RXUQDO RI 5RERWLFV DQG $XWRPDWLRQ� 5$������ S� ������ �����

>%52 ��D@ %522.6 5�$�� © ,QWHOOLJHQFH ZLWKRXW UHSUHVHQWDWLRQ ª� $UWLILFLDO ,QWHOOLJHQFH�

YRO� ��� Q� ���� S� �������� MDQYLHU �����

>%52 ��E@ %522.6 5�$�� © ,QWHOOLJHQFH ZLWKRXW UHDVRQ ª� GDQV 5D\ 0\RSRXORV� -RKQ 5HLWHU

�GLU��� 3URFHHGLQJV RI WKH ��WK ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH�

S� �������� 0RUJDQ .DXIPDQQ� 6\GQH\� $XVWUDOLH� �����

>%85 ��@ %850(,67(5 %�� © 0RGHOV DQG PHWKRGRORJ\ IRU DJHQW�RULHQWHG DQDO\VLV DQG

GHVLJQ ª� GDQV .� )LVKHU �GLU��� :RUNLQJ 1RWHV RQ WKH .,
��� :RUNVKRS RQ $JHQW�2ULHQWHG

3URJUDPPLQJ DQG 'LVWULEXWHG 6\VWHPV� S� �������� ')., 'RFXPHQW� �����

>&$0 ��@ &$00$5$7$ 6�� 0&$57+85 '�� 67((% 5�� © 6WUDWHJLHV RI FRRSHUDWLRQ LQ

GLVWULEXWHG SUREOHP VROYLQJ ª� GDQV 3URFHHGLQJV RI WKH �WK ,QWHUQDWLRQDO -RLQW &RQIHUHQFH

RQ $UWLILFLDO ,QWHOOLJHQFH �,-&$,����� S� �������� .DUOVUXKH� $OOHPDJQH� ���� �UHSULV GDQV

5HDGLQJV LQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� $ODQ +� %RQG HW /HV *DVVHU �GLU��� S� ����

���� 0RUJDQ .DXIPDQQ� ������

>&$6 ��@ &$67(/)5$1&+, &�� &217( 5�� © 'LVWULEXWHG DUWLILFLDO LQWHOOLJHQFH DQG VRFLDO

VFLHQFH� FULWLFDO LVVXHV ª� GDQV *� 0� 3� 2
+DUH HW 1� 5� -HQQLQJV �GLU��� )RXQGDWLRQV RI

'LVWULEXWHG $,� S� �������� -RKQ :LOH\ 	 6RQV� &KLFKHVWHU� $QJOHWHUUH� �����

>&+$ ��@ &+$30$1 '�� $*5( 3�� © $EVWUDFW UHDVRQLQJ DV HPHUJHQW IURP FRQFUHWH DFWLYLW\ ª�

GDQV 0� 3� *HRUJH HW $� /� /DQVN\ �GLU��� 5HDVRQLQJ $ERXW $FWLRQV 	 3ODQV ±

3URFHHGLQJV RI WKH ���� :RUNVKRS� S� �������� 0RUJDQ .DXIPDQQ� 6DQ 0DWHR�

&DOLIRUQLH� �����

>&+$ ��D@ &+$,%�'5$$ %�� /(9(648( 3�� © +LHUDUFKLFDO PRGHOV DQG FRPPXQLFDWLRQ LQ

PXOWL�DJHQW HQYLURQPHQWV ª� GDQV 3URFHHGLQJV RI WKH 6L[WK (XURSHDQ :RUNVKRS RQ
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0RGHOOLQJ $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW :RUOGV �0$$0$:����� S� ��������

2GHQVH� 'DQHPDUN� DR�W �����

>&+$ ��E@ &+$,%�'5$$ %�� © 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� $Q RYHUYLHZ ª� GDQV $�

.HQ� -� *� :LOOLDPV� &� 0� +DOO HW 5� .HQW �GLU��� (QF\FORSHGLD 2I &RPSXWHU 6FLHQFH $QG

7HFKQRORJ\� YRO� ��� S� �������� 0DUFHO 'HNNHU� ,QF� �����

>&+$ ��D@ &+$,%�'5$$ %�� © ,QGXVWULDO DSSOLFDWLRQV RI GLVWULEXWHG $, ª� &RPPXQLFDWLRQV RI

WKH $&0� YRO� ��� Q� ��� S� ������ �����

>&+$ ��E@ &+$,%�'5$$ %�� /(9(648( 3�� © +LHUDUFKLFDO PRGHO DQG FRPPXQLFDWLRQ E\ VLJQV�

VLJQDOV DQG V\PEROV LQ PXOWL�DJHQW HQYLURQPHQWV ª� -RXUQDO RI ([SHULPHQWDO DQG

7KHRUHWLFDO $, �-(7$,�� �� S� ����� �����

>&+$ ��F@ &+$,%�'5$$ %�� © ,QWHUDFWLRQ EHWZHHQ DJHQWV LQ URXWLQH� IDPLOLDU DQG XQIDPLOLDU

VLWXDWLRQV ª� ,QWHUQDWLRQDO -RXUQDO RI ,QWHOOLJHQW DQG &RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV�

YRO� �� Q� �� S� ����� �����

>&+$ ��@ &+$,%�'5$$ %�� 9$1'(59(.(1 '�� © $JHQW FRPPXQLFDWLRQ ODQJXDJH� WRZDUGV D

VHPDQWLFV EDVHG RQ VXFFHVV� VDWLVIDFWLRQ DQG UHFXUVLRQ ª� GDQV $JHQW 7KHRULHV�

$UFKLWHFWXUHV DQG /DQJXDJH� ,QWHOOLJHQW $JHQWV 9� 0�OOHU -�3�� 6LQJK 0�3�� 5DR $�6��GLU��

6SULQJHU�9HUODJ� /HFWXUH 1RWHV RQ $,� %HUOLQ� �����

>&2+ ��@ &2+(1 3�5�� 3(55$8/7 &�5�� © (OHPHQWV RI D SODQ EDVHG WKHRU\ RI VSHHFK DFWV ª�

&RJQLWLYH 6FLHQFH� �� S� �������� �����

>&2+ ��D@ &2+(1 3�5�� /(9(648( +� -�� © ,QWHQWLRQ LV FKRLFH ZLWK FRPPLWPHQW ª� $UWLILFLDO

,QWHOOLJHQFH� ��� S� �������� �����

>&2+ ��E@ &2+(1 3�5�� /(9(648( +�-�� © 5DWLRQDO LQWHUDFWLRQ DV WKH EDVLV IRU

FRPPXQLFDWLRQ ª� GDQV 3� 5� &RKHQ� -� 0RUJDQ HW 0� (� 3ROODFN �GLU��� ,QWHQWLRQV LQ

&RPPXQLFDWLRQ� S� �������� 0,7 3UHVV� &DPEULGJH� 0DVVDFKXVHWWV� �����

>&2+ ��@ &2+(1 3�5�� /(9(648( +�-�� © &RPPXQLFDWLYH DFWLRQV IRU DUWLILFLDO DJHQWV ª� GDQV

3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV �,&0$6� �� �

S� ������ 6DQ )UDQFLVFR� &DOLIRUQLH� �����

>&2/ ��@ &2//,127 $�� '52*28/ $�� %(1+$028 3�� © $JHQW�RULHQWHG GHVLJQ RI D VRFFHU

URERW WHDP ª� GDQV 3URFHHGLQJV RI WKH 6HFRQG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW

6\VWHPV �,&0$6���� S� ������ .\RWR� -DSRQ� �����

>&21 ��@ &215< 6�(�� 0(<(5 5�$�� 323( 5�3�� © 0HFKDQLVPV IRU DVVHVVLQJ WKH QRQORFDO

LPSDFW RI ORFDO GHFLVLRQV LQ GLVWULEXWHG SODQQLQJ ª� GDQV /� *DVVHU HW 0� +XKQV �GLU���

'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� YRO� ,,� S� �������� 3LWPDQ 3XEOLVKLQJ�0RUJDQ

.DXIPDQQ� /RQGUHV�6DQ 0DWHR �&DOLIRUQLH�� �����

>&21 ��D@ &215< 6�(�� .8:$%$5$ .�� /(66(5 9�5�� 0(<(5 5�$�� © 0XOWLVWDJH QHJRWLDWLRQ

LQ GLVWULEXWHG FRQVWUDLQW VDWLVIDFWLRQ ª� ,((( 7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG

&\EHUQHWLFV� GpFHPEUH �����

>&21 ��E@ &217( 5�� 0,&(/, 0�� &$67(/)5$1&+, &�� © /LPLWV DQG OHYHOV RI FRRSHUDWLRQ ª�

GDQV <� 'HPD]HDX HW -��3� 0�OOHU �GLU��� 'HFHQWUDOL]HG $, � ± 3URFHHGLQJV RI WKH 6HFRQG

(XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW :RUOGV

�0$$0$:����� S� �������� (OVHYLHU 6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� �����
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>&25 ��@ &25.,// '�'�� /(66(5 9�5�� © 7KH XVH RI PHWD�OHYHO FRQWURO IRU FRRUGLQDWLRQ LQ D

GLVWULEXWHG SUREOHP VROYLQJ QHWZRUN ª� 3URFHHGLQJV RI WKH (LJKWK ,QWHUQDWLRQDO -RLQW

&RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH� S� �������� .DUOVUXKH� $OOHPDJQH� DR�W �����

>&27 ��@ &27( 0�� 7528', 1�� © 8QH DUFKLWHFWXUH PXOWL�DJHQW SRXU OD UHFKHUFKH ª�

/¶H[SHUWLVH ,QIRUPDWLTXH� YRO� �� Q� �� �����

>&27 ��@ &27( 0�� 8QH DUFKLWHFWXUH PXOWL�DJHQW HW VRQ DSSOLFDWLRQ DX[ V\VWqPHV ILQDQFLHUV�

0DVWHU
V WKHVLV� 8QLYHUVLWp /DYDO� 'pSDUWHPHQW G¶LQIRUPDWLTXH� MDQYLHU �����

>'$9 ��@ '$9,6 5�� 60,7+ 5�� © 1HJRWLDWLRQ DV D PHWDSKRU IRU GLVWULEXWHG SUREOHP VROYLQJ ª�

$UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� �� S� ������� MDQYLHU �����

>'(& ��@ '(&.(5 .�6�� '85)(( (�+�� /(66(5 9�5�� © (YDOXDWLQJ UHVHDUFK LQ FRRSHUDWLYH

GLVWULEXWHG SUREOHP VROYLQJ ª� GDQV /� *DVVHU HW 0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH� YRO� ,,� S� �������� 3LWPDQ 3XEOLVKLQJ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ

0DWHR �&DOLIRUQLH�� �����

>'(0 ��@ '(0$=($8 <�� 0h//(5 -��3�� © )URP UHDFWLYH WR LQWHQWLRQDO DJHQWV ª� GDQV

'HPD]HDX <�� 0�OOHU -��3� �GLU��� 'HFHQWUDOL]HG $UWLILFLDO ,QWHOOLJHQFH ,,� 3URFHHGLQJV RI

WKH �QG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�$JHQW :RUOG

�0$$0$:����� (OVHYLHU 6FLHQFH 3XEOLVKHV %�9�� S� ����� �����

>'85 ��@ '85)(( (�+�� /(66(5 9�5�� © 8VLQJ SDUWLDO JOREDO SODQV WR FRRUGLQDWH GLVWULEXWHG

SUREOHP VROYHUV ª� GDQV 3URFHHGLQJV RI WKH 7HQWK ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ

$UWLILFLDO ,QWHOOLJHQFH �,-&$,����� 0LODQ� ,WDOLH� �����

>'85 ��@ '85)(( (�+�� &RRUGLQDWLRQ RI GLVWULEXWHG SUREOHP VROYHUV� .OXZHU� .OXZHU

LQWHUQDWLRQDO VHULHV LQ HQJLQHHULQJ DQG FRPSXWHU VFLHQFH� %RVWRQ� �����

>'85 ��@ '85)(( (�+�� /(66(5 9�5�� © 1HJRWLDWLQJ WDVN GHFRPSRVLWLRQ DQG DOORFDWLRQ XVLQJ

SDUWLDO JOREDO SODQQLQJ ª� GDQV /� *DVVHU HW 0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH 9ROXPH ,,� S� �������� 3LWPDQ 3XEOLVKLQJ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ

0DWHR �&DOLIRUQLH�� �����

>(1* ��@ (1*(/025( 5� 6�� 025*$1 7�� %ODFNERDUG 6\VWHPV� $GGLVRQ�:HVOH\� �����

>(/) ��@ (/�)$//$+ 6(*+528&+1, $�� +$''$' 6�� © $ IRUPDO PRGHO IRU FRRUGLQDWLQJ SODQV

LQ PXOWL�DJHQW V\VWHPV ª� GDQV 3URF� RI ,QWHOOLJHQW $JHQWV :RUNVKRS� $XJXVWD 7HFKQRORJ\

/WG� %URRNV 8QLYHUVLW\� 2[IRUG� *UDQGH�%UHWDJQH� �����

>(/) ��@ (/�)$//$+ 6(*+528&+1, $�� +$''$' 6�� © $ FRRUGLQDWLRQ DOJRULWKP IRU PXOWL�

DJHQW SODQQLQJ ª� GDQV 3URF� RI ,QW� &RQI� RQ 0XOWL�DJHQW 6\VWHPV����� �,&0$6¶����

$$$, 3UHVV� .\RWR� -DSRQ� �����

>)$* ��@ )$*,1 5�� +$/3(51 ,�<�� 026(6 <�� 9$5', 0�<�� 5HDVRQLQJ DERXW .QRZOHGJH�

0,7 3UHVV� &DPEULGJH� 0DVVDFKXVHWWV� �����

>)(5 ��@ )(5*8621 ,�$�� 7RXULQJ0DFKLQHV� $Q $UFKLWHFWXUH IRU '\QDPLF� 5DWLRQDO� 0RELOH

$JHQWV� 3K' WKHVLV� &ODUH +DOO� 8QLYHUVLW\ RI &DPEULGJH� *UDQGH�%UHWDJQH� QRYHPEUH

���� �UHSULV FRPPH UDSSRUW WHFKQLTXH Q� ���� 8QLYHUVLW\ RI &DPEULGJH� &RPSXWHU

/DERUDWRU\��
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>)(5 ��@ )(5%(5 -�� /HV V\VWqPHV PXOWL�DJHQWV� YHUV XQH LQWHOOLJHQFH FROOHFWLYH� ,QWHU(GLWLRQV�

�����

>),. ��@ ),.(6 5�� 1,/6621 1�� © 6WULSV� $ QHZ DSSURDFK WR WKH DSSOLFDWLRQ RI WKHRUHP

SURYLQJ WR SUREOHP VROYLQJ ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� �� Q� ���� S� �������� �����

>),1 ��@ ),1,1 7�� )5,7=621 5�� © .40/� D ODQJXDJH DQG SURWRFRO IRU NQRZOHGJH DQG

LQIRUPDWLRQ H[FKDQJH ª� GDQV 3URFHHGLQJV RI WKH 7KLUWHHQWK ,QWHUQDWLRQDO :RUNVKRS RQ

'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� S� �������� /DNH 4XLQDOW� :DVKLQJWRQ� MXLOOHW �����

>),6 ��@ ),6&+(5 .�� &+$,%�'5$$ %�� 0h//(5 +�-�� 0h//(5 -�3�� 3,6&+(/ 0��

© $ VLPXODWLRQ DSSURDFK EDVHG RQ QHJRWLDWLRQ DQG FRRSHUDWLRQ EHWZHHQ DJHQWV ª� ,(((

7UDQV� RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� YRO� ��� Q� �� S� �������� �����

>)5$ ��@ )5$1./,1 6�� *5$(66(5 $�� © ,V LW DQ DJHQW� RU MXVW D SURJUDP" $ WD[RQRP\ IRU

DXWRQRPRXV DJHQWV ª� GDQV -�3� 0XHOOHU� 0� :RROGULGJH HW 1�5� -HQQLQJV �GLU���

,QWHOOLJHQW $JHQWV ,,,� 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� S� ������ 6SULQJHU�9HUODJ�

/1$, ����� +HLGHOEHUJ� $OOHPDJQH� �����

>*$/ ��@ *$//,(56 -�5�� $ 7KHRUHWLFDO )UDPHZRUN IRU &RPSXWHU 0RGHOV RI &RRSHUDWLYH

'LDORJXH� $FNQRZOHGJLQJ 0XOWL�$JHQW &RQIOLFW� 3K' WKHVLV� 2SHQ 8QLYHUVLW\� *UDQGH�

%UHWDJQH� �����

>*$/ ��@ *$//,(56 -�5�� © &RRSHUDWLYH LQWHUDFWLRQ DV VWUDWHJLF EHOLHI UHYLVLRQ ª� GDQV 6�0�

'HHQ �GLU��� &.%6��� ± 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO :RUNLQJ &RQIHUHQFH RQ

&RRSHUDWLQJ .QRZOHGJH %DVHG 6\VWHPV� S� �������� 6SULQJHU�9HUODJ� +HLGHOEHUJ�

$OOHPDJQH� �����

>*$6 ��@ *$66(5 /�� © 6RFLDO FRQFHSWLRQV RI NQRZOHGJH DQG DFWLRQ� '$, IRXQGDWLRQV DQG

RSHQ V\VWHPV VHPDQWLFV ª� $UWLILFLDO ,QWHOOLJHQFH� Q� ��� S� �������� �����

>*(2 ��@ *(25*()) 0�3�� © &RPPXQLFDWLRQ DQG LQWHUDFWLRQ LQ PXOWL�DJHQW SODQQLQJ ª� GDQV

3URFHHGLQJV RI WKH 7KLUG 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �$$$,���� �

:DVKLQJWRQ� '�&�� �����

>*(2 ��@ *(25*()) 0�3�� /$16.< $�/�� © 5HDFWLYH UHDVRQLQJ DQG SODQQLQJ ª� GDQV 7KH

3URFHHGLQJV RI $$$,���� S� �������� 6HDWWOH� �����

>*(2 ��@ *(25*()) 0�3�� © &RPPXQLFDWLRQ DQG LQWHUDFWLRQ LQ PXOWL�DJHQW SODQQLQJ ª� GDQV

%RQG $�+� HW /� *DVVHU �GLU��� 5HDGLQJV LQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� S� ��������

0RUJDQ .DXIPDQ� �����

>*/$ ��@ */$6(5 1�� &RQWULEXWLQJ WR .QRZOHGJH 0RGHOLQJ LQ D 0XOWL�$JHQW )UDPHZRUN �

WKH &R0R0$6 $SSURDFK� 3K' WKHVLV� 8QLYHUVLWp +HQUL 3RLQFDUp� 1DQF\� )UDQFH� �����

>*22 ��@ *22'621 -�/�� 6&+0,'7 &�)�� © 7KH GHVLJQ RI FRRSHUDWLYH SHUVRQ�PDFKLQH

SUREOHP�VROYLQJ V\VWHPV� $ PHWKRGRORJ\ DQG DQ H[DPSOH ª� GDQV :�:� =DFKDU\ HW 6�3�

5REHUWVRQ �GLU��� &RJQLWLRQ� &RPSXWDWLRQ DQG &RRSHUDWLRQ� S� �������� $EOH[� �����

>*5$ ��@ *5$< 5�� $JHQW WFO� $ IOH[LEOH DQG VHFXUH PRELOH�DJHQW V\VWHPV� 7HFKQLFDO 5HSRUW

3&6�75������� 'DUWPRXWK &ROOHJH� &RPSXWHU 6FLHQFH� +DQRYLHU� 1+� MDQYLHU �����
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>+$/ ��@ +$/3(51 -�<�� © 5HDVRQLQJ DERXW NQRZOHGJH� $ VXUYH\ ª� GDQV '�0� *DEED\�

&�-� +RJJHU HW -�$� 5RELQVRQ �GLU��� +DQGERRN RI /RJLF LQ $UWLILFLDO ,QWHOOLJHQFH DQG

/RJLF 3URJUDPPLQJ� S� ����� 2[IRUG 8QLYHUVLW\ 3UHVV� 2[IRUG� *UDQGH�%UHWDJQH� �����

>+$< ��@ +$<(6�527+ %�� %$// *�� /,6(77( *�� 3,&$5' 5�� 67(51 $�� © $IIHFW DQG HPRWLRQ

LQ WKH XVHU LQWHUIDFH ª� GDQV 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QWHOOLJHQW

XVHU ,QWHUIDFH �,8,����� $&0 3UHVV� �����

>+2$ ��@ +2$5( &�$�5�� © &RPPXQLFDWLQJ VHTXHQWLDO SURFHVVHV ª� &RPPXQ�$&0� YRO� ���

Q� �� S� �������� �����

>+8+ ��@ +8+16 0�� 08.+23$'+<$< 8�� 67(3+(16 /�0�� © '$, IRU GRFXPHQW UHWULHYDO�

7KH 0,1'6 SURMHFW ª� GDQV 0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH�

S� �������� 3LWPDQ 3XEOLVKLQJ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ 0DWHR �&DOLIRUQLH�� �����

>,*/ ��@ ,*/(6,$6 &�$�� *$5,-2 0�� *21=¬/(= -�&�� 9(/$6&2 -�5�� © $QDO\VLV DQV GHVLJQ RI

PXOWL�DJHQW V\VWHPV XVLQJ PDV�FRPPRQNDGV ª� GDQV $$$,
�� :RUNVKRS RQ $JHQW

7KHRULHV� $UFKLWHFWXUHV DQG /DQJXDJHV� 3URYLGHQFH� 5KRGH ,VODQG� �����

>-(1 ��@ -(11,1*6 1�5�� © &RQWUROOLQJ FRRSHUDWLYH SUREOHP VROYLQJ LQ LQGXVWULDO PXOWL�DJHQW

V\VWHPV XVLQJ MRLQW LQWHQWLRQV ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� �� �����

>-(1 ��D@ -(11,1*6 1�5�� :22/'5,'*( 0�� 6<&$5$ .�� © $ URDGPDS RI DJHQW UHVHDUFK DQG

GHYHORSPHQW ª� ,QW� -RXUQDO RI $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW 6\VWHPV� YRO� �� Q� ��

S� ����� �����

>-(1 ��E@ -(11,1*6 1�5�� :22/'5,'*( 0� �GLU��� $JHQW 7HFKQRORJ\� )RXQGDWLRQV�

DSSOLFDWLRQV� DQG 0DUNHWV� 6SULQJHU�9HUODJ� +HLGHOEHUJ� $OOHPDJQH� �����

>-(1 ��@ -(11,1*6 1�5�� © $Q DJHQW�EDVHG DSSURDFK IRU EXLOGLQJ FRPSOH[ VRIWZDUH V\VWHP ª�

&RPPXQLFDWLRQ RI $&0� YRO� ��� Q� �� S� ������ �����

>.$( ��@ .$(/%/,1* /�3�� © $Q DUFKLWHFWXUH IRU LQWHOOLJHQW UHDFWLYH V\VWHPV ª� GDQV

0�3� *HRUJHII HW $� /� /DQVN\ �GLU��� 5HDVRQLQJ $ERXW $FWLRQV 	 3ODQV ± 3URFHHGLQJV RI

WKH ���� :RUNVKRS� S� �������� 0RUJDQ .DXIPDQQ� 6DQ 0DWHR� &DOLIRUQLH� �����

>.$3 ��@ .$3/$1 )�� © $ QHZ DSSURDFK WR FODVV IRUPDWLRQ LQ PXOWL�DJHQW VLPXODWLRQ RI

ODQJXDJH HYROXWLRQ ª� GDQV 3URFHHGLQJV RI WKH 6HFRQG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�

$JHQW 6\VWHPV �,&0$6���� S� �������� 3DULV� �����

>.(1 ��@ .(1'$// (�$�� 0$/.281 0�7�� -,$1* &�� © $ PHWKRGRORJ\ IRU GHYHORSLQJ DJHQW�

EDVHG V\VWHPV IRU HQWHUSULVH LQWHJUDWLRQ ª� GDQV '� /XNRVH HW =KDQJ &� �GLU��� )LUVW

$XVWUDOLDQ :RUNVKRS RQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� S� �������� 6SULQJHU�9HUODJ�

/1$, ����� �����

>.,1 ��@ .,11< '�� *(25*()) 0�� 5$2 $�� © 0HWKRGRORJ\ DQG PRGHOOLQJ WHFKQLTXH IRU

V\VWHPV RI EGL DJHQWV ª� GDQV :� YDQ GHU :HOGH HW -� 3HUUDP �GLU��� 'HFHQWUDOL]HG $, � ±

3URFHHGLQJV RI WKH 6HFRQG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV DQG

0XOWL�$JHQW :RUOGV �0$$0$:����� 6SULQJHU�9HUODJ� /1$, ����� �����

>.2% ��@ .2%6$ $�� 8VHU 0RGHOV LQ 'LDORJ 6\VWHPV� 6SULQJHU�9HUODJ� +HLGHOEHUJ�

$OOHPDJQH� �����
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>.5$ ��@ .5$86 6�� :,/.(1)(/' -�� © 1HJRWLDWLRQV RYHU WLPH LQ D PXOWL�DJHQW

HQYLURQPHQW ª� GDQV 3URFHHGLQJV RI WKH 7ZHOIWK ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ

$UWLILFLDO ,QWHOOLJHQFH �,-&$,����� S� ������ 6\GQH\� $XVWUDOLH� �����

>.5$ ��@ .5$86 6�� :,/.(1)(/' -�� =/27.,1 *�� © 0XOWL�DJHQW QHJRWLDWLRQ XQGHU WLPH

FRQVWUDLQWV ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� �� S� �������� �����

>.5( ��@ .5(,)(/76 7�� 921 0$57,$/ )�� © $ QHJRWLDWLRQ IUDPHZRUN IRU DXWRQRPRXV

DJHQWV ª� GDQV <� 'HPD]HDX HW -��3� 0�OOHU �GLU��� 'HFHQWUDOL]HG $, � ± 3URFHHGLQJV RI WKH

6HFRQG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW :RUOGV

�0$$0$:����� S� ������ (OVHYLHU 6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� �����

>/$. ��@ /$.(0(<(5 *�� /(9(648( +�� © 4XHU\ HYDOXDWLRQ DQG SURJUHVVLRQ LQ $2/

NQRZOHGJH EDVHV ª� GDQV 3URFHHGLQJV RI WKH 6L[WHHQWK ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ

$UWLILFLDO ,QWHOOLJHQFH �,-&$,����� S� �������� 6WRFNKROP� 6XqGH� �����

>/(6 ��@ /(66(5 9�5�� (50$1 /�'�� © 'LVWULEXWHG LQWHUSUHWDWLRQ� $ PRGHO DQG H[SHULPHQW ª�

,((( 7UDQVDFWLRQV RQ &RPSXWHUV� &���� Q� ��� �����

>/(6 ��D@ /(63e5$1&( <�� $ )RUPDO 7KHRU\ RI ,QGH[LFDO .QRZOHGJH DQG $FWLRQ� 3K' WKHVLV�

7RURQWR� �����

>/(6 ��E@ /(66(5 9�5�� © $ UHWURVSHFWLYH YLHZ RI )$�& GLVWULEXWHG SUREOHP VROYLQJ ª� ,(((

7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� 6SHFLDO ,VVXH RQ 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH� YRO� ��� Q� �� S� ���������� �����

>/(6 ��@ /(63e5$1&( <�� /(9(648( +�-�� /,1 )�� 0$5&8 '�� 5(,7(5 5�� 6&+(5/ 5�%�� © $

ORJLFDO DSSURFK WR KLJK�OHYHO SURJUDPPLQJ ± $ SURJUHVV UHSRUW ª� GDQV %HQMDPLQ .XLSHUV

�GLU��� ,Q &RQWURO RI WKH 3K\VLFDO :RUOG E\ ,QWHOOLJHQW 6\VWHPV� 3DSHUV IURP WKH ����

$$$, IDOO 6\PSRVLXP� S� ������ /D 1RXYHOOH�2UOpDQV� /RXLVLDQH� �����

>/(9 ��@ /(9(648( +�-�� 181(6 -�+�7�� &2+(1 3�5�� © 2Q DFWLQJ WRJHWKHU ª� GDQV :LOOLDP

'LHWWHULFK HW 7RP 6ZDUWRXW �GLU��� 3URFHHGLQJV RI WKH �WK 1DWLRQDO &RQIHUHQFH RQ

$UWLILFLDO ,QWHOOLJHQFH� S� ������ +\QHV &RQYHQWLRQ &HQWUH� 0,7 3UHVV� �����

>/,7 ��@ /,70$1 '�-�� $//(1 3�5�� © $ SODQ UHFRJQLWLRQ PRGHO IRU VXEGLDORJXHV LQ

FRQYHUVDWLRQV ª� &RJQLWLYH 6FLHQFH� ��� S� �������� �����

>0$$ ��@ 0$$0$5 =�� 028/,1 %�� © $Q DJHQW EDVHG DSSURDFK IRU LQWHOOLJHQW DQG

FRRSHUDWLYH V\VWHPV ª� GDQV 3URF� RI ,((( .QRZOHGJH DQG 'DWD (QJLQHHULQJ ([FKDQJH

:RUNVKRS
�� �.'(;����� S� ������ 1HZSRUW %HDFK� &DOLIRUQLH� �����

>0$( ��D@ 0$(6 3�� © $JHQWV WKDW UHGXFH ZRUN DQG LQIRUPDWLRQ RYHUORDG ª� &RPPXQLFDWLRQV

RI WKH $&0� YRO� ��� Q� �� S� ������ MXLOOHW �����

>0$( ��E@ 0$(6 3�� © 6RFLDO LQWHUIDFH DJHQWV� $FTXLULQJ FRPSHWHQFH E\ OHDUQLQJ IURP XVHUV

DQG RWKHU DJHQWV ª� GDQV 2� (W]LRQL �GLU��� 6RIWZDUH $JHQWV ± 3DSHUV IURP WKH ���� 6SULQJ

6\PSRVLXP �7HFKQLFDO 5HSRUW 66�������� S� ������ $$$, 3UHVV� PDUV �����

>0$/ ��@ 0$/21( 7�:�� © 2UJDQL]LQJ LQIRUPDWLRQ SURFHVVLQJ V\VWHPV� SDUDOOHOV EHWZHHQ

KXPDQ RUJDQL]DWLRQV DQG FRPSXWHU V\VWHPV ª� GDQV :�:� =DFKDU\ HW 6�3� 5REHUWVRQ

�GLU��� &RJQLWLRQ� &RPSXWDWLRQ DQG &RRSHUDWLRQ� S� ������ $EOH[� �����
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>0$/ ��@ 0$/9,//( (�� %285'21 )�� © 7DVN DOORFDWLRQ� $ JURXS VHOI�GHVLJQ DSSURDFK ª�

GDQV 3URFHHGLQJV RI WKH 6HFRQG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV

�,&0$6� ��� S� �������� .\RWR� -DSRQ� �����

>0,1 ��@ 0,17=%(5* +�� 7KH 6WUXFWXULQJ RI 2UJDQL]DWLRQV� 3UHQWLFH +DOO� (QJOHZRRGV

&OLIIV� �����

>028 ��@ 028/,1 %�� &/287,(5 /�� © &ROODERUDWLYH ZRUN EDVHG RQ PXOWL�DJHQW DUFKLWHFWXUHV�

D PHWKRGRORJLFDO SHUVSHFWLYH ª� GDQV )� $PLQ]DGHK HW 0� -DPVKLGL �GLU��� $UWLILFLDO

,QWHOOLJHQFH� 7KHRU\ DQG $SSOLFDWLRQV� S� �������� 3UHQWLFH +DOO� (QJOHZRRGV &OLIIV�

�����

>028 ��@ 028/,1 %�� &+$,%�'5$$ %�� © $Q RYHUYLHZ RI GLVWULEXWHG DUWLILFLDO LQWHOOLJHQFH ª�

GDQV *�0�3� 2
+DUH HW 1�5� -HQQLQJV �GLU��� )RXQGDWLRQV RI 'LVWULEXWHG $,� S� ����� -RKQ

:LOH\ 	 6RQV� &KLFKHVWHU� *UDQGH�%UHWDJQH� �����

>08/ ��@ 0h//(5 -�� © 1HJRWLDWLRQ SULQFLSOHV ª� GDQV *�0�3� 2
+DUH HW 1�5� -HQQLQJV �GLU���

)RXQGDWLRQV RI 'LVWULEXWHG $,� S� �������� -RKQ :LOH\ 	 6RQV� &KLFKHVWHU� *UDQGH�

%UHWDJQH� �����

>1(* ��@ 1(*523217( $�� %HLQJ 'LJLWDO� +RGGHU DQG 6WRXJKWRQ� �����

>1(: ��@ 1(:(// $�� 6,021 +�$�� © *36� D SURJUDP WKDW VLPXODWHV KXPDQ WKRXJKW ª� GDQV

+HLQ] %LOOLQJ �GLU��� /HUQHQGH $XWRPDWHQ� S� �������� 5� 2OGHQERXUJ� 0XQLFK�

$OOHPDJQH� �����

>1,, ��D@1,, 3�� © %ODFNERDUG V\VWHPV ª� GDQV +DQGERRN RI $UWLILFLDO ,QWHOOLJHQFH� YRO� ,9�

$GGLVRQ�:HVOH\� 5HDGLQJ� 0DVVDFKXVHWWV� �����

>1,, ��E@ 1,, 3�� $,(//2 1�� 5,&( -�� © ([SHULPHQWV RQ &DJH DQG 3ROLJRQ� 0HDVXULQJ WKH

SHUIRUPDQFH RI SDUDOOHO EODFNERDUG V\VWHPV ª� GDQV /� *DVVHU HW 0� +XKQV �GLU���

'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� YRO� ,,� S� �������� 3LWPDQ 3XEOLVKLQJ�0RUJDQ

.DXIPDQQ� /RQGUHV�6DQ 0DWHR �&DOLIRUQLH�� �����

>12' ��@ 12',1 0�� %2+5(5 :�� +,21* 1*8 $�� 6HPDQWLF EURNHULQJ RYHU G\QDPLF

KHWHUHJHQRXV GDWD VRXUFHV LQ LQIRVOHXWK� 7HFKQLFDO 5HSRUW� 0&& &RUSRUDWLRQ� �����

>1:$ ��@ 1:$1$ +�6�� 1'808 '�7�� © $JHQWV RI FKDQJH LQ IXWXUH FRPPXQLFDWLRQ V\VWHPV

ª� $SSOLHG $, -RXUQDO� YRO� ��� Q� �� �����

>5$2 ��D@ 5$2 $�6�� *(25*())0�3�� © $V\PPHWU\ WKHVLV DQG VLGH�HIIHFW SUREOHPV LQ OLQHDU

WLPH DQG EUDQFKLQJ WLPH LQWHQWLRQ ORJLFV ª� GDQV 3URFHHGLQJV RI WKH 7ZHOIWK ,QWHUQDWLRQDO

-RLQW &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �,-&$,����� S� �������� 6\GQH\� $XVWUDOLH�

�����

>5$2 ��E@ 5$2 $�6�� *(25*()) 0�3�� © 0RGHOLQJ UDWLRQDO DJHQWV ZLWKLQ D %',�

DUFKLWHFWXUH ª� GDQV 5� )LNHV HW (� 6DQGHZDOO �GLU��� 3URFHHGLQJV RI .QRZOHGJH

5HSUHVHQWDWLRQ DQG 5HDVRQLQJ �.5	5����� S� �������� 0RUJDQ .DXIPDQQ� 6DQ 0DWHR�

&DOLIRUQLH� DYULO �����

>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� © $Q DEVWUDFW DUFKLWHFWXUH IRU UDWLRQDO DJHQWV ª� GDQV

:LOOLDP 1HEHO� %HUQKDUG 5LFK� &KDUOHV 6ZDUWRXW �GLU��� 3URFHHGLQJV RI WKH �UG

,QWHUQDWLRQDO &RQIHUHQFH RQ 3ULQFLSOHV RI .QRZOHGJH 5HSUHVHQWDWLRQ DQG 5HDVRQLQJ �

S� �������� &DPEULGJH� 0DVVDFKXVHWWV� 0RUJDQ .DXIPDQQ� �����
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>526 ��D@ 526(16&+(,1 6�-�� © )RUPDO WKHRULHV RI NQRZOHGJH LQ $, DQG URERWLFV ª� 1HZ

*HQHUDWLRQ &RPSXWLQJ� S� �������� �����

>526 ��E@ 526(16&+(,1 6�-�� 5DWLRQDO ,QWHUDFWLRQ� &RRSHUDWLRQ $PRQJ ,QWHOOLJHQW $JHQWV�

3K' WKHVLV� 6WDQIRUG 8QLYHUVLW\� &RPSXWHU 6FLHQFH 'HSDUWPHQW� �����

>526 ��@ 526(16&+(,1 6�-�� *,16%(5* 0�� *(1(6(5(7+ 0�5�� © &RRSHUDWLRQ ZLWKRXW FRP�

PXQLFDWLRQ ª� GDQV 3URFHHGLQJV RI WKH )LIWK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH

�$$$,����� 3KLODGHOSKLH� 3HQQV\OYDQLH� �����

>526 ��@ 526(16&+(,1 6�-�� %5((6( -�6�� © &RPPXQLFDWLRQ�IUHH LQWHUDFWLRQV DPRQJ QDWLRQDO

DJHQWV ª� GDQV /� *DVVHU HW 0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� YRO� ,,�

S� ������� 3LWPDQ 3XEOLVKLQJ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ 0DWHR �&DOLIRUQLH�� �����

>526 ��@ 526(16&+(,1 6�-�� =/27.,1 *�� 5XOHV RI (QFRXQWHU� 'HVLJQLQJ &RQYHQWLRQV IRU

$XWRPDWHG 1HJRWLDWLRQ $PRQJ &RPSXWHU� 0,7 3UHVV� %RVWRQ� 0DVVDFKXVHWWV� �����

>527 ��@ 527+ %�+�� +(:(77 0�� :$6+,1*721 5�� +(:(77 5�� 6(,9(5 $�� © 'LVWULEXWLQJ

LQWHOOLJHQFH ZLWKLQ DQ LQGLYLGXDO ª� GDQV /� *DVVHU HW 0� +XKQV �GLU��� 'LVWULEXWHG

$UWLILFLDO ,QWHOOLJHQFH� YRO� � � S� �������� 3LWPDQ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ PDWHR�

�����

>528 ��@ 52866($8 '�� 028/,1 *�� /$3$/0( %�� © &RRO� D ODQJXDJH IRU GHVFULELQJ

FRRUGLQDWLRQ LQ PXOWL�DJHQW V\VWHPV ª� GDQV $FWHV GHV 'HX[LqPHV MRXUQpHV IUDQFRSKRQHV

,QWHOOLJHQFH $UWLILFLHOOH 'LVWULEXpH HW 6\VWqPHV 0XOWL�$JHQWV� S� ����� 9RLURQ� )UDQFH�

�����

>586 ��@ 586 '�� 68%5$0$1,$1 '�� ,QIRUPDWLRQ UHWULHYDO� LQIRUPDWLRQ VWUXFWXUH� DQG

LQIRUPDWLRQ DJHQWV� 5DSSRUW 7HFKQLTXH 3&6�75������� 'DUWPRXWK &ROOHJH� &RPSXWHU

6FLHQFH� +DQRYLHU� 1+� MDQYLHU �����

>6$1 ��@ 6$1'+2/0 7�� /(66(5 9�� © ,VVXHV LQ DXWRPDWHG QHJRWLDWLRQ DQG HOHFWURQLF

FRPPHUFH� ([WHQGLQJ WKH FRQWUDFW QHW IUDPHZRUN ª� GDQV 3URFHHGLQJV RI WKH )LUVW

,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV �,&0$6���� S� �������� 6DQ )UDQFLVFR�

&DOLIRUQLH� �����

>6($ ��@ 6($5/( -�5�� 6SHHFK $FWV� $Q (VVD\ LQ WKH 3KLORVRSK\ RI /DQJXDJH� &DPEULGJH

8QLYHUVLW\ 3UHVV� &DPEULGJH� *UDQGH�%UHWDJQH� �����

>6+2 ��@ 6+2+$0 <�� 7(11(1+2/7= 0�� © 2Q WKH V\QWKHVLV RI XVHIXO VRFLDO ODZV IRU

DUWLILFLDO DJHQW VRFLHWLHV ª� GDQV 3URFHHGLQJV RI WKH 7HQWK 1DWLRQDO &RQIHUHQFH RQ

$UWLILFLDO ,QWHOOLJHQFH �$$$,����� 6DQ 'LHJR� &DOLIRUQLH� �����

>6+2 ��@ 6+2+$0 <�� © $JHQW�RULHQWHG SURJUDPPLQJ ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� ��

S� ������ �����

>6,1 ��@ 6,1*+ 0�3�� 0XOWL�DJHQW 6\VWHPV� $ 7KHRUHWLFDO )UDPHZRUN IRU ,QWHQWLRQV� .QRZ�

+RZ� DQG &RPPXQLFDWLRQV� 6SULQJHU�9HUODJ� /1$, ���� +HLGHOEHUJ� $OOHPDJQH� �����

>60, ��D@ 60,7+ 5�*�� © 7KH FRQWUDFW QHW SURWRFRO ª� ,((( 7UDQVDFWLRQV RQ &RPSXWHUV�

YRO� &���� Q� �� �����

>60, ��E@ 60,7+ 5�*�� '$9,6 5�� © )UDPHZRUNV IRU FRRSHUDWLRQ LQ GLVWULEXWHG SUREOHP

VROYLQJ ª� ,((( 7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� YRO� ��� Q� �� �����
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>60, ��@ 60,7+ '�&�� &<3+(5 $�� 632+5(5 -�� © .,'6,0� 3URJUDPPLQJ DJHQWV ZLWKRXW D

SURJUDPPLQJ ODQJXDJH ª� &RPPXQLFDWLRQV RI WKH $&0� YRO� ��� Q� �� S� ������ MXLOOHW

�����

>6<& ��@ 6<&$5$ .�3�� © 5HVROYLQJ JRDO FRQIOLFWV YLD QHJRWLDWLRQ ª� GDQV 3URFHHGLQJV RI WKH

�WK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH� S� �������� 6W�3DXO� 0LQQHVRWD� �����

>6<& ��@ 6<&$5$ .�3�� © 0XOWL�DJHQW FRPSURPLVH YLD QHJRWLDWLRQ ª� GDQV /� *DVVHU HW

0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� YRO� ,,� S� �������� 3LWPDQ

3XEOLVKLQJ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ 0DWHR �&DOLIRUQLH�� �����

>6<& ��D@ 6<&$5$ .�3�� © 1HJRWLDWLRQ SODQQLQJ� $Q $, DSSURDFK ª� (XURSHDQ -RXUQDO RI

2SHUDWLRQDO 5HVHDUFK� ��� S� �������� �����

>6<& ��E@ 6<&$5$ .�3�� © 3HUVXDVLYH DUJXPHQWDWLRQ LQ QHJRWLDWLRQ ª� 7KHRU\ DQG 'HFLVLRQ�

��� S� �������� �����

>7+2 ��@ 7+20$6 6�5�� 3/$&$� DQ $JHQW 2ULHQWHG 3URJUDPPLQJ /DQJXDJH� 3K' WKHVLV�

6WDQIRUG 8QLYHUVLW\� &RPSXWHU 6FLHQFH 'HSDUWPHQW� 6WDQIRUG� &$ ������ DR�W �����

>752 ��@ 7528', 1�� 8Q V\VWqPH PXOWL�DJHQW SRXU OHV HQYLURQQHPHQWV ULFKHV HQ LQIRUPDWLRQ�

0DVWHU
V WKHVLV� 8QLYHUVLWp /DYDO� 'pSDUWHPHQW G
LQIRUPDWLTXH� DYULO �����

>78% ��@ 78%%6 6�/� �GLU��� $ V\VWHP $SSURDFK WR 6PDOO *URXS ,QWHUDFWLRQ� �H pGLWLRQ�

$GGLVRQ :HVOH\� 5HDGLQJ� 0DVVDFKXVHWWV� �����

>9(5 ��@ 9(5+$5(1� (�0�� $ /DQJXDJH�$FWLRQ 3HUVSHFWLYH RQ WKH 'HVLJQ RI &RRSHUDWLYH

,QIRUPDWLRQ $JHQWV� 3K' WKHVLV� .DWKROLHNH 8QLYHUVLWHLW %UDEDQW� 3D\V�%DV� �����

>9,' ��@ 9,'$/ 0�-�� 0h//(5 7�� :(,167(,1 3�� '85)(( +�(�� © 7KH XQLYHUVLW\ RI PLFKLJDQ

GLJLWDO OLEUDU\ VHUYLFH PDUNHW VRFLHW\ ª� GDQV .� 3� 6\FDUD HW 0� :RROGULGJH �GLU��� 3URF�

RI WKH �QG ,QW� &RQI� RQ $XWRQRPRXV $JHQW �$JHQW����� S� �������� �����

>90$ ��@ 0$57,$/ )�9�� © ,QWHUDFWLRQV DPRQJ DXWRQRPRXV SODQQLQJ DJHQWV ª� GDQV

<� 'HPD]HDX HW -��3� 0�OOHU �GLU��� 'HFHQWUDOL]HG $, ± 3URFHHGLQJV RI WKH )LUVW (XURSHDQ

:RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ 0XOWL�$JHQW :RUOGV �0$$0$:���� �

(OVHYLHU 6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� �����

>90$ ��@ 0$57,$/ )�9� �GLU��� &RRUGLQDWLQJ 3ODQV RI $XWRQRPRXV $JHQWV� 6SULQJHU�9HUODJ�

+HLGHOEHUJ� $OOHPDJQH� �����

>921 ��@ 921*.$6(0 /�� &+$,%�'5$$ %�� © $FO DV D MRLQW SURMHFW EHWZHHQ SDUWLFLSDQWV� $

SUHOLPLQDU\ UHSRUW ª� GDQV )LUVW :RUNVKRS RQ $JHQW &RPPXQLFDWLRQ /DQJXDJH �$&/
����

6WRFNKROP� 6XqGH� �����

>93$ ��@ 3$581$. +�9�'�� © $SSOLFDWLRQV RI GLVWULEXWHG DUWLILFLDO LQWHOOLJHQFH LQ LQGXVWU\ ª�

GDQV *�0�3� 2
+DUH HW 1�5� -HQQLQJV �GLU��� )RXQGDWLRQV RI 'LVWULEXWHG $,� -RKQ :LOH\ 	

6RQV� &KLFKHVWHU� *UDQGH�%UHWDJQH� �����

>:$9 ��@ :$9,6+ 3�� *5$+$0 0�� © 5ROHV� VNLOOV� DQG EHKDYLRXU� D VLWXDWHG DFWLRQ DSSURDFK

WR RUJDQLVLQJ V\VWHPV RI LQWHUDFWLQJ DJHQWV ª� GDQV ,QWHOOLJHQW $JHQWV� WKHRULHV�

$UFKLWHFWXUHV� DQG /DQJXDJHV� S� �������� 6SULQJHU�9HUODJ� /1$, ���� +HLGHOEHUJ�

$OOHPDJQH� �����
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>:(5 ��@ :(51(5 (�� © &RRSHUDWLQJ DJHQWV� $ XQLILHG WKHRU\ RI FRPPXQLFDWLRQ DQG VRFLDO

VWUXFWXUH ª� GDQV /� *DVVHU HW 0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� YRO� ,,�

S� ����� 3LWPDQ 3XEOLVKLQJ�0RUJDQ .DXIPDQQ� /RQGUHV�6DQ 0DWHR �&DOLIRUQLH�� �����

>:(5 ��@ :(51(5 (�� © 7KH GHVLJQ RI PXOWL�DJHQW V\VWHPV ª� GDQV (� :HUQHU HW

<� 'HPD]HDX �GLU��� 'HFHQWUDOL]HG $, � ± 3URFHHGLQJV RI WKH 7KLUG (XURSHDQ :RUNVKRS

RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW :RUOGV �0$$0$:����� S� �����

(OVHYLHU 6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� �����

>:,/ ��@ :,/.,16 '�(�� 3UDFWLFDO 3ODQQLQJ� ([WHQGLQJ WKH $, 3ODQQLQJ 3DUDGLJP� 0RUJDQ

.DXIPDQQ� 6DQ 0DWHR� &DOLIRUQLH� �����

>=(1 ��@ =(1* '�� 6<&$5$ .�� © &RRUGLQDWLRQ RI PXOWLSOH LQWHOOLJHQW VRIWZDUH DJHQWV ª�

,QWHUQDWLRQDO -RXUQDO RI &RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV� Q� �� S� �������� ����� 



&KDSLWUH���

0RGqOHV�HW�DUFKLWHFWXUHV�G¶DJHQWV

���� ,QWURGXFWLRQ

/¶LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH �,$'� HW OHV V\VWqPHV PXOWL�DJHQWV �60$�

RQW LQWURGXLW OH WHUPH G¶DJHQW GDQV OH GRPDLQH GH O¶LQIRUPDWLTXH SRXU GpVLJQHU OHV

HQWLWpV ORJLFLHOOHV RX SK\VLTXHV LQWHUDJLVVDQW GDQV OHV V\VWqPHV TX¶LOV FRQVWUXLVHQW�

$X ILO GHV DYDQFpHV WKpRULTXHV HW GHV DSSOLFDWLRQV� GH PXOWLSOHV GpILQLWLRQV GH FH

WHUPH VRQW DSSDUXHV�� $LQVL� SRXU FHUWDLQV� LO HQJOREH GHV FDSDFLWpV GH SODQLILFDWLRQ�

SRXU G¶DXWUHV G¶DSSUHQWLVVDJH RX HQFRUH GH PRELOLWp� HWF� $ILQ GH IL[HU OH FDGUH GH

FH FKDSLWUH� QRXV SUHQGURQV XQH GpILQLWLRQ PLQLPDOH� TXH QRXV HQULFKLURQV SDU OD

VXLWH � XQ DJHQW HVW XQ SURJUDPPH LQIRUPDWLTXH DXWRQRPH� SORQJp GDQV XQ

HQYLURQQHPHQW TX¶LO HVW FDSDEOH GH SHUFHYRLU HW VXU OHTXHO LO HVW FDSDEOH G¶DJLU� 1RXV

GpILQLURQV UDSLGHPHQW O¶HQYLURQQHPHQW� FRPPH OH PpGLXP FRPPXQ DX[ DJHQWV GX

V\VWqPH� /¶DJHQW SHXW OH FRQWU{OHU WRWDOHPHQW� RX SDUWLHOOHPHQW� DX WUDYHUV GH VHV

DFWLRQV� j SDUWLU G¶XQH SHUFHSWLRQ ORFDOH� LQFRPSOqWH� YRLUH LQFRUUHFWH� GH FHOXL�FL� /H

�� /H OHFWHXU LQWpUHVVp SRXUUD VH UHSRUWHU j >)5$ ��� /8& ��@ SRXU XQH UHYXH GH GLIIpUHQWHV

GpILQLWLRQV GX WHUPH DJHQW�

�� &HWWH GpILQLWLRQ VHUD FHSHQGDQW SOXV ODUJH TXH FHOOH pQRQFpH GDQV OH SUHPLHU FKDSLWUH GH FHW

RXYUDJH SXLVTX¶HOOH LQWqJUH OHV DJHQWV UpDFWLIV�

�� 8Q HQYLURQQHPHQW SHXW rWUH LQGpWHUPLQLVWH� G\QDPLTXH� FRQWLQX� HWF� �VH UHSRUWHU j

>586 ��@ SRXU XQH GpILQLWLRQ SOXV FRPSOqWH��

&KDSLWUH UpGLJp SDU 2OLYLHU %2,66,(5�
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TXDOLILFDWLI G¶DXWRQRPLH� HVW HVVHQWLHO SRXU GLVWLQJXHU XQ DJHQW G¶XQ REMHW RX GH WRXW

DXWUH SURJUDPPH LQIRUPDWLTXH� /H FRPSRUWHPHQW G¶XQ DJHQW SHXW rWUH TXDOLILp DLQVL�

ORUVTX¶LO SHXW H[HUFHU VRQ SURSUH FRQWU{OH VXU VRQ DFWLYLWp HW VXU VRQ pWDW�

&RPPH OH PRQWUHQW OHV DXWUHV FKDSLWUHV GH FHW RXYUDJH� OD FRQFHSWLRQ G¶DJHQWV

RFFXSH XQH SODFH LPSRUWDQWH DX VHLQ GHV UHFKHUFKHV HQ 60$� /HV FDUDFWpULVWLTXHV GH

O¶HQYLURQQHPHQW� OHV W\SHV G¶LQWHUDFWLRQV SRVVLEOHV DYHF OHV DXWUHV DJHQWV� OHV PRGHV

GH FRRUGLQDWLRQ LQIOXHQW VXU OH RX OHV W\SH�V� G¶DJHQW�V� j XWLOLVHU� /HV FRQFHSWHXUV

DFWXHOV VRQW GRQF FRQIURQWpV DX GLIILFLOH FKRL[ GX W\SH G¶DJHQW pWDQW GRQQpHV OHV

FDUDFWpULVWLTXHV GH OHXU DSSOLFDWLRQ� /¶REMHFWLI GH FH FKDSLWUH HVW GH SUpVHQWHU XQ

SDQRUDPD GHV PRGqOHV G¶DJHQW H[LVWDQWV� $ILQ GH OLPLWHU QRWUH pWXGH� QRXV QRXV

LQWpUHVVRQV HVVHQWLHOOHPHQW DX[ DJHQWV RSpUDQW GDQV XQ XQLYHUV PXOWL�DJHQW�� /HV

WUDYDX[ TXH QRXV DYRQV UHWHQXV VRQW VRLW j O¶pWDW GH PDTXHWWH RX GH SURWRW\SH� LVVXV

GLUHFWHPHQW GX GRPDLQH GH OD UHFKHUFKH� VRLW j O¶pWDW GH SURGXLWV FRPPHUFLDOLVpV�

1RXV SUpFLVRQV� GDQV XQ SUHPLHU WHPSV� OH QLYHDX GH GHVFULSWLRQ UHWHQX SRXU FH

SDQRUDPD� 1RXV pODERUHURQV HQVXLWH OD JULOOH GH FODVVLILFDWLRQ VHORQ ODTXHOOH QRXV

DYRQV FKRLVL G¶RUJDQLVHU OHV W\SHV GH PRGqOHV G¶DJHQW H[LVWDQWV� 1RXV DXURQV DORUV

HQ PDLQ WRXV OHV pOpPHQWV SRXU SDUFRXULU OHV WUDYDX[ UpDOLVpV HQ QRXV DUUrWDQW VXU

FHX[ TXL VRQW UHSUpVHQWDWLIV GH OD SUREOpPDWLTXH LOOXVWUpH� 1RXV FRQFOXURQV SDU XQ

WDEOHDX UpFDSLWXODWLI GHV DUFKLWHFWXUHV VHORQ OHV GLPHQVLRQV pYRTXpHV HW GRQQHURQV

TXHOTXHV SHUVSHFWLYHV�

���� 0RGqOHV G¶DJHQW

/HV PRGqOHV G¶DJHQW VRQW QRPEUHX[ GDQV OD OLWWpUDWXUH� $X�GHOj GHV

WHUPLQRORJLHV XWLOLVpHV� GHV GRPDLQHV G¶DSSOLFDWLRQ� GX QLYHDX G¶DEVWUDFWLRQ HW GHV

DVSHFWV PLV HQ DYDQW� OHXUV GHVFULSWLRQV GLIIqUHQW SDU OH W\SH GH UHSUpVHQWDWLRQ GHV

FRQQDLVVDQFHV �XQLIRUPH�KpWpURJqQH� LPSOLFLWH�H[SOLFLWH� V\PEROLTXH�QXPpULTXH��

SDU OH W\SH GH FRQWU{OH �FHQWUDOLVp�KLpUDUFKLTXH� FRQFXUUHQW�VpTXHQWLHO� PLV HQ °XYUH�

'DQV FH FKDSLWUH� QRXV QRXV DWWDFKHURQV j XQH GHVFULSWLRQ LQWHUQH� WHOOH TXH OH

FRQFHSWHXU D SX OD GpILQLU�

�� /HV GpILQLWLRQV GH O¶DXWRQRPLH VRQW PXOWLSOHV GDQV OH GRPDLQH� VH UHSRUWHU j >&$6 ���

&$6 ��D� &$6 ��E@ SRXU SOXV GH GpWDLOV HW SRXU XQH GpILQLWLRQ SOXV ODUJH TXH FHOOH TXH QRXV

XWLOLVRQV LFL�

�� 1RXV ODLVVRQV DLQVL GH F{Wp� QRWDPPHQW� OHV DJHQWV PRELOHV >0,/ ��@� OHV DJHQWV G¶LQWHUIDFH

>*(1 ��@ RX FHX[ GRWpV XQLTXHPHQW GH FDSDFLWpV G¶DSSUHQWLVVDJH�

�� 'DQV OHV WUDYDX[ VXU OHV 60$� G¶DXWUHV GHVFULSWLRQV G¶DJHQWV H[LVWHQW� /H OHFWHXU LQWpUHVVp

SRXUUD QRWDPPHQW VH UHSRUWHU j >'(0 ��D@ R� OD GLVWLQFWLRQ HQWUH GHVFULSWLRQ H[WHUQH HW

LQWHUQH G¶DJHQWV HVW IDLWH RX DX[ UHFKHUFKHV SRUWDQW VXU OD UHSUpVHQWDWLRQ GHV DXWUHV >*0< ���

6,& ��� 9(5 ��@ DX VHLQ G¶XQ 60$�
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������ $UFKLWHFWXUH�FRPSRUWHPHQW G¶DJHQW

1RXV DSSHORQV DUFKLWHFWXUH G¶XQ DJHQW� OD VWUXFWXUH ORJLFLHOOH �RX PDWpULHOOH� TXL�

j SDUWLU G¶XQ HQVHPEOH G¶HQWUpHV� SURGXLW XQ HQVHPEOH G¶DFWLRQV VXU O¶HQYLURQQHPHQW

RX VXU OHV DXWUHV DJHQWV� 6D GHVFULSWLRQ >6+$ ��@ HVW FRQVWLWXpH GHV FRPSRVDQWV

�FRUUHVSRQGDQW DX[ IRQFWLRQV� GH O¶DJHQW HW GHV LQWHUDFWLRQV HQWUH FHX[�FL �IOX[ GH

GRQQpHV HW GH FRQWU{OH��

)LJXUH ���� (VSDFH GH FRQFHSWLRQ HW GH GHVFULSWLRQ

GHV DJHQWV �G¶DSUqV >-81 ��@�

$X�GHOj GH FHWWH GHVFULSWLRQ DUFKLWHFWXUDOH� OD QDWXUH GHV DJHQWV FRQGXLW

QDWXUHOOHPHQW j OHV PRGpOLVHU FRPPH GHV PDFKLQHV LQWHQWLRQQHOOHV >%5$ ���

'(1 ��@� 'H FH IDLW� FHUWDLQHV GHVFULSWLRQV FRQFHUQHQW OD GpILQLWLRQ GHV DWWLWXGHV

PHQWDOHV PDQLSXOpHV DLQVL TXH OHXUV UHODWLRQV� &HV DWWLWXGHV SHXYHQW rWUH

pSLVWpPLTXHV WHOOHV TXH FUR\DQFHV� FRQQDLVVDQFHV HW�RX FRQDWLYHV WHOOHV TXH GpVLUV

�FH TXH O¶DJHQW YHXW IDLUH�� LQWHQWLRQV �GpFLVLRQV G¶DFWLRQ SULVHV SRXU VDWLVIDLUH OHV

GpVLUV pWDQW GRQQpHV OHV FUR\DQFHV�� REOLJDWLRQV� HQJDJHPHQWV� 'H QRPEUHXVHV

WKpRULHV DJHQWV RQW pWp GpYHORSSpHV DILQ GH GpILQLU IRUPHOOHPHQW FHV DWWLWXGHV HW

OHXUV UHODWLRQV� /H TXDOLILFDWLI G¶DJHQW DWWDFKp j FHOOHV�FL YLVH j SUpFLVHU OHXU

RULHQWDWLRQ SULQFLSDOH � IRUPDOLVHU HW VSpFLILHU OHV DWWLWXGHV G¶XQ W\SH G¶DJHQW GRQQp�
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/HV WKpRULHV DJHQWV� OHV SOXV FRQQXHV VRQW OH PRGqOH %HOLHI 'HVLUH ,QWHQWLRQ

>%5$ ��� *(2 ��� *(2 ��@� PRGqOH G¶DJHQW UDWLRQQHO >&2+ ��@� 'LIIpUHQWHV

ORJLTXHV >)$* ��� 022 ��� 5$2 ��� 6,1 ��@ VXSSRUWHQW OHV ODQJDJHV IRUPHOV HW

GpFODUDWLIV VXU OHVTXHOV HOOHV V¶DSSXLHQW� 1RXV QH OHV GpFULURQV SDV GDQV OH FDGUH GH

FH FKDSLWUH�

������ 'HVFULSWLRQV G¶XQ DJHQW

/D FRQFHSWLRQ G¶XQ DJHQW� FRPPH WRXWH DFWLYLWp ORJLFLHOOH� SHXW HW GRLW VH GpURXOHU j

GLIIpUHQWV QLYHDX[ GH FRQFHSWXDOLVDWLRQ GpWDLOODQW VXFFHVVLYHPHQW OD GHVFULSWLRQ �YRLU

ILJXUH ���� HQ VSpFLILFDWLRQ� FRQFHSWLRQ HW LPSOpPHQWDWLRQ� 2UWKRJRQDOH j FHV QLYHDX[

G¶DEVWUDFWLRQ� OD GHVFULSWLRQ SHXW rWUH GpFODUDWLYH HQ V¶DSSX\DQW VXU GHV WKpRULHV DJHQWV

RX RSpUDWLRQQHOOH HW PHWWUH HQ DYDQW OD GHVFULSWLRQ GH O¶DUFKLWHFWXUH�

$X QLYHDX VSpFLILFDWLRQ� OD GHVFULSWLRQ DUFKLWHFWXUDOH FKHUFKH j PHWWUH HQ

pYLGHQFH OHV FRPSRVDQWV TXL FRQVWLWXHQW O¶DJHQW� OHV IRQFWLRQV TX¶LOV PHWWHQW HQ

°XYUH� OHXUV LQWHUDFWLRQV DYHF OHV DXWUHV FRPSRVDQWV� OHXU RUJDQLVDWLRQ JOREDOH� /D

RX OHV GHVFULSWLRQ�V� IRUPHOOH�V� VSpFLILH�QW� OH FRPSRUWHPHQW GpVLUp HQ SUpFLVDQW OHV

GLIIpUHQWHV UHSUpVHQWDWLRQV GLVSRQLEOHV� OHV DWWLWXGHV TXL FRPSRVHQW O¶pWDW GH O¶DJHQW�

VL XQH UHSUpVHQWDWLRQ H[SOLFLWH RX QRQ GX WHPSV HVW SUpVHQWH� HWF� $ FH QLYHDX� OHV

GHX[ W\SHV GH GHVFULSWLRQV QH VRQW SDV VDWLVIDLVDQWV GH SDU OHXU PDQTXH GH SUpFLVLRQ

�GHVFULSWLRQ DUFKLWHFWXUDOH� RX j FDXVH GH OHXU PDQTXH GH FDUDFWqUH RSpUDWLRQQHO

�GHVFULSWLRQ ORJLTXH��

$X QLYHDX FRQFHSWLRQ� OHV GHVFULSWLRQV DUFKLWHFWXUDOHV VRQW DIILQpHV HQ SUpFLVDQW

OH JUDLQ GHV WUDLWHPHQWV� OHV PRGqOHV GH FRQFXUUHQFH j XWLOLVHU� OD UpSDUWLWLRQ GHV

SURFHVVXV� HWF� &HUWDLQV WUDYDX[ XWLOLVHQW GHV ODQJDJHV GH VSpFLILFDWLRQ IRUPHOOH WHOV

TXH� SDU H[HPSOH� OH ODQJDJH = >*22 ��� ,19 ��� 5$2 ��@ � G¶DXWUHV RQW XWLOLVp OHV

DXWRPDWHV FHOOXODLUHV >)(5 ��@� OHV UpVHDX[ GH 3HWUL >)(5 ��D@� 3DU DLOOHXUV� DILQ

G¶H[SORLWHU OHV VSpFLILFDWLRQV ORJLTXHV� GHV PpFDQLVPHV G¶LQIpUHQFH HW GH SUHXYH VRQW

GpILQLV HW PLV HQ °XYUH�

$X QLYHDX OH SOXV EDV VH WURXYH OD GHVFULSWLRQ OD SOXV FRQFUqWH HW OD SOXV

RSpUDWLRQQHOOH � O¶LPSOpPHQWDWLRQ GH O¶DJHQW GDQV XQ ODQJDJH GRQQp� &H QLYHDX VH

SUrWH SHX DX[ FRPSDUDLVRQV� 'HV ODQJDJHV REMHWV RX DFWHXUV� GHV ODQJDJHV GH

SURJUDPPDWLRQ RULHQWpV DJHQWV >5$2 ��� 7+2 ��@ RX GHV HQYLURQQHPHQWV GH

GpYHORSSHPHQW PXOWL�DJHQW �YRLU FKDSLWUH �� SRXUURQW rWUH XWLOLVpV�

�� /H OHFWHXU LQWpUHVVp SRXUUD VH UHSRUWHU j >5$2 ��� :22 ��@ SRXU XQH SUpVHQWDWLRQ SOXV

H[KDXVWLYH GH FHOOHV�FL�
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/HV DJHQWV TXH O¶RQ WURXYH GDQV OD OLWWpUDWXUH QH SRVVqGHQW SDV WRXV WRXWHV FHV

GHVFULSWLRQV� 6RXYHQW OHXUV SURSULpWpV QH VRQW SDV FODLUHPHQW IRUPDOLVpHV VHORQ XQH

GHV WKpRULHV FLWpHV FL�GHVVXV� PDLV VRQW VLPSOHPHQW H[SULPpHV DX VHLQ GX FRGH� $YHF

WRXW O¶LPSOLFLWH TXL SHXW HQ GpFRXOHU� LO HVW GLIILFLOH GH OHV YpULILHU� $LQVL� XQ GHV

SUREOqPHV GH OD FRQFHSWLRQ G¶DJHQWV HVW OLp j O¶DEVHQFH G¶XQ IRUPDOLVPH XQLTXH

SHUPHWWDQW GH SDVVHU GH OD VSpFLILFDWLRQ j O¶LPSOpPHQWDWLRQ HQ pWDQW V�U GH FRQVHUYHU

OHV SURSULpWpV GpVLUpHV GH O¶DJHQW �FDOFXO GH SUHXYHV� HWF��� &HV GHVFULSWLRQV IRUPHOOHV

VRQW VRXYHQW WURS DEVWUDLWHV SRXU GpULYHU GHV SURJUDPPHV H[pFXWDEOHV� (OOHV SHXYHQW

rWUH FHSHQGDQW XWLOLVpHV SRXU YpULILHU GHV SURSULpWpV GH O¶DJHQW GDQV GHV FRQGLWLRQV

UHVWULFWLYHV >),6 ��� 5$2 ��� :22 ��@� /HV LPSODQWDWLRQV H[LVWDQWHV GHV

DUFKLWHFWXUHV %',� SDU H[HPSOH� V¶pORLJQHQW EHDXFRXS GH OD IRUPDOLVDWLRQ ORJLTXH HW

GH OD WKpRULH %', QRWDPPHQW VXU OD JHVWLRQ GH O¶pYROXWLRQ GHV GpVLUV� GHV FUR\DQFHV

HW GHV LQWHQWLRQV� DYHF OHV OLHQV TXL SHXYHQW H[LVWHU HQWUH HX[� 'HV WHQWDWLYHV VRQW

FHSHQGDQW UpDOLVpHV �SURSRVLWLRQ� SDU H[HPSOH� GDQV >5$2 ��@� G¶XQH DUFKLWHFWXUH

DEVWUDLWH UHQGDQW RSpUDWLRQQHOOH OD WKpRULH %',�� 'DQV XQ DXWUH RUGUH G¶LGpH� OH

ODQJDJH 0HWDWH0 >),6 ��@ IRQGp VXU XQH ORJLTXH WHPSRUHOOH SHUPHW GH VSpFLILHU GHV

DJHQWV HW G¶H[pFXWHU GLUHFWHPHQW FHWWH VSpFLILFDWLRQ� /H WUDYDLO UpDOLVp DXWRXU GHV

DXWRPDWHV VLWXpV YD pJDOHPHQW GDQV FH VHQV >526 ��@ DYHF O¶pODERUDWLRQ G¶XQ

ODQJDJH GH VSpFLILFDWLRQ GpFODUDWLYH G¶XQ DJHQW TXL SHXW rWUH FRPSLOp HQ XQ FLUFXLW

ORJLTXH�

'DQV OD VXLWH GH FH FKDSLWUH� QRXV QRXV VLWXHURQV DX QLYHDX VSpFLILFDWLRQ HQ

FRQVLGpUDQW XQH GHVFULSWLRQ DUFKLWHFWXUDOH GH O¶DJHQW� $X�GHOj GH FHWWH GHVFULSWLRQ�

QRXV HVVDLHURQV GH PHWWUH pJDOHPHQW HQ DYDQW OHV REMHFWLIV HW OHV PRWLYDWLRQV TXL RQW

GRQQp OLHX DX GpYHORSSHPHQW GH O¶DUFKLWHFWXUH HW OHV GRPDLQHV G¶DSSOLFDWLRQ GDQV

OHVTXHOV HOOH D pWp XWLOLVpH�

���� 'LPHQVLRQV GHV DUFKLWHFWXUHV G¶DJHQWV

1RXV DOORQV PDLQWHQDQW GpFULUH OD PpWKRGRORJLH TXL D SUpYDOX SRXU O¶pWXGH HW OD

GHVFULSWLRQ GHV DUFKLWHFWXUHV G¶DJHQW GH FH FKDSLWUH� 1RXV DYRQV D[p QRWUH DQDO\VH

VXU OHV FDSDFLWpV GLVSRQLEOHV DX VHLQ G¶XQ DJHQW SDU UDSSRUW j OD SUREOpPDWLTXH

FHQWUDOH GHV 60$ TXH FRQVWLWXH OD FRRUGLQDWLRQ HQWUH DJHQWV �YRLU FKDSLWUH ��� 1RXV

REWHQRQV DLQVL XQH JULOOH SULQFLSDOH RUJDQLVDQW OHV GHVFULSWLRQV G¶DJHQW HQ

DUFKLWHFWXUHV G¶DJHQWV DXWRQRPHV� DUFKLWHFWXUHV G¶DJHQWV LQWHUDJLVVDQWV RX

DUFKLWHFWXUHV G¶DJHQWV VRFLDX[� $ILQ G¶DIILQHU QRWUH DQDO\VH� DX VHLQ GH FKDFXQH GH

FHV UXEULTXHV� QRXV DYRQV SULV HQ FRPSWH OH FRXSODJH GH O¶DJHQW j O¶HQYLURQQHPHQW HW

OD PDQLqUH GRQW OD IRQFWLRQ GH SULVH GH GpFLVLRQ HVW UpDOLVpH� 1RXV UHWURXYRQV DLQVL

OHV FODVVLILFDWLRQV KDELWXHOOHV >+8+ ��� 08/ ��� :22 ��@� G¶DUFKLWHFWXUH G¶DJHQW

UpDFWLI� G¶DJHQW GpOLEpUDWLI RX G¶DJHQW K\EULGH�
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������ 9LVLRQ FRRUGLQDWLRQ

$ILQ GH SUpFLVHU OHV FDSDFLWpV OLpHV j OD FRRUGLQDWLRQ� QRXV QRXV DSSX\RQV VXU

O¶DSSURFKH 92<(//(6 >'(0 ��@ TXL PRGpOLVH XQ 60$ �QLYHDX PDFUR� VHORQ

TXDWUH GLPHQVLRQV TXL VRQW � $JHQW �$�� (QYLURQQHPHQW �(�� ,QWHUDFWLRQ �,� HW

2UJDQLVDWLRQ �2�� $X QLYHDX PLFUR �FHOXL GH O¶DJHQW� HQWLWp DJLVVDQWH GX V\VWqPH��

FHOOHV�FL VH UHWURXYHQW DX VHLQ GH O¶DUFKLWHFWXUH GH O¶DJHQW �YRLU ILJXUH ����� GpFOLQpHV

HQ TXDWUH IDFHWWHV H[SOLFLWHV �>%2, ��� %28 ��@ SDU H[HPSOH� RX FRPELQpHV HQWUH

HOOHV DX VHLQ GHV FRPSRVDQWV GH O¶DUFKLWHFWXUH GH O¶DJHQW�� /D IDFHWWH $ GpVLJQH

O¶HQVHPEOH GHV IRQFWLRQQDOLWpV GH UDLVRQQHPHQW LQWHUQH GH O¶DJHQW �SODQLILFDWLRQ�

LQWURVSHFWLRQ� SDU H[HPSOH�� /D IDFHWWH ( UHJURXSH OHV IRQFWLRQQDOLWpV OLpHV DX[

FDSDFLWpV GH SHUFHSWLRQ HW G¶DFWLRQ GH O¶DJHQW VXU O¶HQYLURQQHPHQW� /D IDFHWWH ,

UHJURXSH OHV IRQFWLRQQDOLWpV OLpHV DX[ FDSDFLWpV G¶LQWHUDFWLRQ GH O¶DJHQW DYHF OHV

DXWUHV DJHQWV �LQWHUSUpWDWLRQ GHV SULPLWLYHV GX ODQJDJH GH FRPPXQLFDWLRQ� JHVWLRQ

GHV SURWRFROHV G¶LQWHUDFWLRQ HW GHV FRQYHUVDWLRQV SDU H[HPSOH� YRLU FKDSLWUH ��� /D

IDFHWWH 2 HVW SHXW�rWUH OD SOXV GLIILFLOH j GpILQLU� (OOH FRQFHUQH OHV IRQFWLRQV HW OHV

UHSUpVHQWDWLRQV OLpHV DX[ FDSDFLWpV GH VWUXFWXUDWLRQ HW GH JHVWLRQ GHV UHODWLRQV GHV

DJHQWV HQWUH HX[��

)LJXUH ���� )DFHWWHV $(,2 DX VHLQ G¶XQ DJHQW

�� &¶HVW SRXUTXRL QRXV SUpIpURQV OHV DSSHOHU GHV IDFHWWHV SOXV TXH GHV FRPSRVDQWV�

�� &HWWH VWUXFWXUDWLRQ SHXW V¶H[SULPHU HQ GpILQLWLRQV GH VWDWXWV HW GH FRPSRUWHPHQWV VRFLDX[

>-(1 ��D� 3$7 ��� 6+2 ��@� GH U{OHV HW GH UHODWLRQV >&$9 ��� +$1 ��@ �VXERUGLQDWLRQ�� GH

GpSHQGDQFHV >&$6 ��� 6,& ��@� G¶HQJDJHPHQWV >%28 ��@�� GH JURXSHV >%$( ��@� HWF�
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/D SUpVHQFH RX O¶DEVHQFH GH FHV IDFHWWHV FRQGXLW j GLVWLQJXHU GLIIpUHQWV W\SHV

G¶DUFKLWHFWXUHV� $ SDUWLU GH OD GpILQLWLRQ PLQLPDOH GRQQpH HQ LQWURGXFWLRQ� QRXV QH

FRQVLGpUHURQV SDV OHV DUFKLWHFWXUHV HQ SRVVHVVLRQ XQLTXHPHQW GH OD IDFHWWH $� 1RXV

UHWURXYHULRQV OHV DUFKLWHFWXUHV FRJQLWLYHV GH O¶LQWHOOLJHQFH DUWLILFLHOOH �,$� VDQV

FRQQH[LRQ DYHF XQ HQYLURQQHPHQW HW UDLVRQQDQW DLQVL GDQV XQ PRQGH FORV� 1RXV

VRPPHV DLQVL DPHQpV j FRQVLGpUHU OHV WURLV W\SHV G¶DUFKLWHFWXUH VXLYDQWV�

�������� $UFKLWHFWXUH G¶DJHQW DXWRQRPH

1RXV DSSHORQV DUFKLWHFWXUH G¶DJHQW DXWRQRPH�� O¶DUFKLWHFWXUH G¶XQ DJHQW�

SRVVpGDQW GHV FDSDFLWpV G¶DFWLRQ HW GH SHUFHSWLRQ VXU VRQ HQYLURQQHPHQW� &HWWH

DUFKLWHFWXUH HVW DLQVL FRQVWLWXpH GHV IRQFWLRQV H[SULPDQW OHV IDFHWWHV $ HW (� /¶DJHQW

SRVVpGDQW XQH WHOOH DUFKLWHFWXUH UpSRQGUD DLQVL j OD GpILQLWLRQ PLQLPDOH GRQQpH HQ

LQWURGXFWLRQ� VDQV FDSDFLWp H[SOLFLWH GH FRRSpUDWLRQ DYHF G¶DXWUHV DJHQWV�

�������� $UFKLWHFWXUH G¶DJHQW LQWHUDJLVVDQW

1RXV DSSHORQV DUFKLWHFWXUH G¶DJHQW LQWHUDJLVVDQW� O¶DUFKLWHFWXUH G¶XQ DJHQW

SRVVpGDQW GHV FDSDFLWpV G¶LQWHUDFWLRQ DYHF OHV DXWUHV DJHQWV GX V\VWqPH� /¶DJHQW

SRVVpGHUD pYHQWXHOOHPHQW GHV GHVFULSWLRQV GHV DXWUHV DJHQWV HW VHUD FDSDEOH GH OHV

LQIOXHQFHU YLD GHV HQYRLV GH PHVVDJHV� 8QH WHOOH DUFKLWHFWXUH HVW DLQVL FRQVWLWXpH GHV

IRQFWLRQV FRUUHVSRQGDQW DX[ IDFHWWHV $� , HW (�

/D SRVVHVVLRQ GH OD IDFHWWH ( HVW RSWLRQQHOOH � F¶HVW FH TXL VH SURGXLW SRXU

FHUWDLQV DJHQWV GRQW OHV FDSDFLWpV G¶DFWLRQ GDQV O¶HQYLURQQHPHQW VRQW QXOOHV PDLV TXL

SRVVqGHQW GHV FDSDFLWpV GH FRPPXQLFDWLRQ DYHF OHV DXWUHV DJHQWV�

�������� $UFKLWHFWXUH G¶DJHQW VRFLDO

/H SDVVDJH DX QLYHDX VXSpULHXU �DJHQW LQWHUDJLVVDQW j DJHQW VRFLDO� IDLW LQWHUYHQLU

GHV PpFDQLVPHV GH FRRUGLQDWLRQ G¶XQ QLYHDX VXSpULHXU WHOV TXH OD JHVWLRQ HW OD

JpQpUDWLRQ G¶RUJDQLVDWLRQV � GHV HQWLWpV RUJDQLVDWLRQQHOOHV RX pTXLSHV VRQW

IRUPDOLVpHV HW SULVHV HQ FRPSWH SDU O¶DJHQW SRXU HQWDPHU GHV FRRSpUDWLRQV� 1RXV

DSSHORQV� DUFKLWHFWXUH G¶DJHQW VRFLDO� O¶DUFKLWHFWXUH G¶XQ DJHQW SRVVpGDQW GHV

FDSDFLWpV G¶LQWHUDFWLRQ DYHF OHV DXWUHV DJHQWV GX V\VWqPH HW OHV FDSDFLWpV GH JHVWLRQ

GHV UHODWLRQV HQWUHWHQXHV DYHF OHV DXWUHV DJHQWV GX V\VWqPH� 8QH WHOOH DUFKLWHFWXUH HVW

DLQVL FRQVWLWXpH GHV IRQFWLRQV FRUUHVSRQGDQW DX[ IDFHWWHV $� ,� 2 HW (� FHWWH GHUQLqUH

IDFHWWH pWDQW IDFXOWDWLYH�

1RWRQV TXH FHWWH GpILQLWLRQ GLIIqUH GH VRQ DFFHSWLRQ FRXUDQWH GDQV OD OLWWpUDWXUH

>&$6 ��D� 028 ��@� (Q HIIHW� OH TXDOLILFDWLI GH VRFLDO HVW XWLOLVp VRXYHQW SRXU

��� /H QRP GH FH W\SH G¶DUFKLWHFWXUH HVW FKRLVL HQ UpIpUHQFH DX WHUPH DXWRQRPRXV DJHQW

XWLOLVp HQ URERWLTXH RX GDQV FHUWDLQV GRPDLQHV >0$( ��D@�
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GpVLJQHU OD FDSDFLWp TX¶RIIUH O¶DUFKLWHFWXUH j O¶DJHQW� GH FRRSpUHU DYHF G¶DXWUHV

DJHQWV GDQV OH V\VWqPH� 1RXV OH SDUWLFXODULVRQV LFL j OD FDSDFLWp GH JHVWLRQ

G¶RUJDQLVDWLRQV�

������ 9LVLRQ UDLVRQQHPHQW

7HO TXH QRXV O¶DYRQV GpILQL GDQV O¶LQWURGXFWLRQ� XQ DJHQW SHXW rWUH FRQVLGpUp

FRPPH XQ V\VWqPH GH UDLVRQQHPHQW YLVDQW j GpWHUPLQHU TXHOOHV VRQW OHV DFWLRQV

SRVVLEOHV� ODTXHOOH SULYLOpJLHU� FRPPHQW OD PHWWUH HQ °XYUH GH PDQLqUH HIILFDFH HQ

IRQFWLRQ GH OD VLWXDWLRQ FRXUDQWH GH O¶HQYLURQQHPHQW RX GHV DXWUHV DJHQWV� 7URLV

JUDQGV JURXSHV G¶DUFKLWHFWXUHV SHUPHWWHQW GH UpSRQGUH GLIIpUHPPHQW j FHV TXHVWLRQV�

�������� $UFKLWHFWXUH G¶DJHQW UpDFWLI

8QH DUFKLWHFWXUH G¶DJHQW UpDFWLI HVW XQH DUFKLWHFWXUH GDQV ODTXHOOH OHV GpFLVLRQV

G¶DFWLRQ VRQW SULVHV DX PRPHQW GH O¶H[pFXWLRQ j SDUWLU GH SHX G¶LQIRUPDWLRQV

�LQIRUPDWLRQV FDSWpHV j O¶LQVWDQW SUpVHQW SDU H[HPSOH�� 2Q DVVLVWH j XQ FRXSODJH

GLUHFW GH O¶DFWLRQ j OD SHUFHSWLRQ� /¶H[pFXWLRQ G¶XQH DFWLRQ VXLW LPPpGLDWHPHQW XQ

FKDQJHPHQW LQWHUYHQDQW GDQV O¶HQYLURQQHPHQW� 6RXYHQW� SRXU IDFLOLWHU FH FRXSODJH�

FHV DUFKLWHFWXUHV Q¶LQFOXHQW DXFXQ W\SH GH UHSUpVHQWDWLRQ V\PEROLTXH GH

O¶HQYLURQQHPHQW� /H PpFDQLVPH GH GpFLVLRQ HVW VRXYHQW WUqV VLPSOH� O¶DFFHQW pWDQW

PLV VXU OD UREXVWHVVH SOXW{W TXH VXU O¶H[DFWLWXGH HW O¶RSWLPXP GX FRPSRUWHPHQW�

�������� $UFKLWHFWXUH G¶DJHQW GpOLEpUDWLI

8QH DUFKLWHFWXUH G¶DJHQW GpOLEpUDWLI FRPSRUWH XQ PpFDQLVPH GH GpFLVLRQ

FRQVLVWDQW HQ XQH GpOLEpUDWLRQ H[SOLFLWH VXU OHV GLIIpUHQWHV SRVVLELOLWpV G¶DFWLRQ HQ

XWLOLVDQW� SDU H[HPSOH� XQH JpQpUDWLRQ GH SODQV G¶DFWLRQ >$// ��@� RX HQ SUHQDQW HQ

FRPSWH O¶XWLOLWp HVSpUpH GHV DFWLRQV >586 ��@� 'pFRXODQW GH FH PpFDQLVPH GH

GpFLVLRQ FRPSOH[H� FHV DUFKLWHFWXUHV SRVVqGHQW XQH UHSUpVHQWDWLRQ H[SOLFLWH HW

V\PEROLTXH GH O¶HQYLURQQHPHQW� j SDUWLU GH ODTXHOOH OH UDLVRQQHPHQW SHXW GpWHUPLQHU

TXHOOHV DFWLRQV SHXYHQW rWUH H[pFXWpHV GDQV O¶HQYLURQQHPHQW� /H PpFDQLVPH GH

GpFLVLRQ SRXYDQW rWUH WUqV FRPSOH[H� O¶DFFHQW HVW PLV LFL VXU O¶RSWLPXP HW VXU

O¶H[DFWLWXGH GX FRPSRUWHPHQW DX GpWULPHQW GH OD UREXVWHVVH HW GX WHPSV G¶H[pFXWLRQ�

�������� $UFKLWHFWXUH G¶DJHQW K\EULGH

&HUWDLQHV UHFKHUFKHV VH VRQW LQWpUHVVpHV DX GpYHORSSHPHQW G¶DUFKLWHFWXUHV

SHUPHWWDQW GH FRQFLOLHU OHV DYDQWDJHV VDQV OHV LQFRQYpQLHQWV GH FKDFXQH GHV GHX[

DSSURFKHV SUpFpGHQWHV� 8QH DUFKLWHFWXUH G¶DJHQW K\EULGH HVW OH UpVXOWDW GH OD

FRPELQDLVRQ G¶DUFKLWHFWXUHV G¶DJHQW GpOLEpUDWLI HW G¶DJHQW UpDFWLI� /HXU REMHFWLI HVW

G¶REWHQLU XQ FRPSRUWHPHQW TXL VRLW FRKpUHQW DYHF OHV EXWV HW OHV SODQV GH O¶DJHQW�

GRQW OHV UpDFWLRQV VRLHQW JXLGpHV SDU OHV REMHFWLIV HW QRQ SOXV VHXOHPHQW SDU OHV

VWLPXOL SURYHQDQW GH O¶HQYLURQQHPHQW�
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'DQV FH TXL VXLW� QRXV DOORQV XWLOLVHU OHV GHX[ JULOOHV TXH QRXV YHQRQV GH GpILQLU�

&HV GHX[ YLVLRQV RUWKRJRQDOHV QRXV FRQGXLURQV j GLVWLQJXHU WURLV JUDQGHV IDPLOOHV

G¶DJHQWV �DXWRQRPHV� LQWHUDJLVVDQWV� VRFLDX[� DX VHLQ GHVTXHOOHV QRXV GLVWLQJXHURQV

OHV DJHQWV UpDFWLIV� GpOLEpUDWLIV HW K\EULGHV�

���� $UFKLWHFWXUHV G¶DJHQWV DXWRQRPHV

6H GpPDUTXDQW GHV DUFKLWHFWXUHV G¶DJHQWV FRJQLWLIV GpYHORSSpHV HQ ,$� OHV

DUFKLWHFWXUHV G¶DJHQWV DXWRQRPHV RQW pWp OHV SUHPLqUHV j LQWURGXLUH OH FRXSODJH GH

O¶DJHQW DYHF O¶HQYLURQQHPHQW GDQV OHTXHO LO HVW SORQJp� 'H QRPEUHXVHV DSSOLFDWLRQV

VRQW LVVXHV GH OD URERWLTXH�

������ $UFKLWHFWXUHV G¶DJHQWV UpDFWLIV

/HV DUFKLWHFWXUHV G¶DJHQWV UpDFWLIV DXWRQRPHV VRQW QRPEUHXVHV� (OOHV VH

GLVWLQJXHQW VHORQ OD OLDLVRQ HQWUH SHUFHSWLRQ HW DFWLRQ� &HUWDLQHV DUFKLWHFWXUHV

>&+$ ��� .$( ��� 526 ��� :$9 ��@ RUJDQLVHQW OHV WUDLWHPHQWV DXWRXU GHV

VLWXDWLRQV TXH O¶RQ SHXW WURXYHU GDQV O¶HQYLURQQHPHQW� 'DQV 3(1*, >$*5 ��@� SDU

H[HPSOH� GHV UqJOHV UHOLHQW GHV FRQILJXUDWLRQV SDUWLFXOLqUHV GH O¶HQYLURQQHPHQW j GHV

DFWLRQV j H[pFXWHU� '¶DXWUHV DUFKLWHFWXUHV� FRPPH >%52 ��@ RX 0$17$ >'52 ��@�

TXH QRXV DOORQV GpWDLOOHU SDU OD VXLWH� RQW SUpIpUp SULYLOpJLHU OHV FRPSRUWHPHQWV

pOpPHQWDLUHV >0$( ��E� 67( ��@ UHOLpV j XQ HQVHPEOH GH VWLPXOL� '¶DXWUHV� HQILQ�

FRPPH 3$&2 >'(0 ��@� TXH QRXV SUpVHQWHURQV GDQV OH FDGUH GHV DUFKLWHFWXUHV

G¶DJHQWV LQWHUDJLVVDQWV� RQW SULYLOpJLp OHV LQWHUDFWLRQV pOpPHQWDLUHV HQWUH O¶DJHQW HW

O¶HQYLURQQHPHQW RX OHV DXWUHV DJHQWV�

��������0$17$

3RXU EHDXFRXS GH V\VWqPHV UpDFWLIV� OD VLPXODWLRQ HVW XQ GRPDLQH G¶DSSOLFDWLRQ

SULYLOpJLp �YRLU FKDSLWUH ��� /H V\VWqPH 0$17$ �0RGHOLQJ DQ $17KLOO $FWLYLW\�

>'52 ��@ D pWp XWLOLVp GDQV OH GRPDLQH GH OD VLPXODWLRQ pWKRORJLTXH� 'DQV FH

V\VWqPH� O¶DUFKLWHFWXUH G¶XQ DJHQW �YRLU ILJXUH ���� FRPSRUWH OHV RSpUDWLRQV GH

SHUFHSWLRQ� GH VpOHFWLRQ HW G¶DFWLYDWLRQ TXL PDQLSXOHQW XQ HQVHPEOH GH WkFKHV� 8QH

WkFKH HVW XQH VpTXHQFH G¶DFWLRQV SULPLWLYHV GLUHFWHPHQW H[pFXWDEOHV SDU OHV

HIIHFWHXUV GH O¶DJHQW GDQV O¶HQYLURQQHPHQW� (OOH HVW FDUDFWpULVpH SDU XQ SRLGV

�LPSRUWDQFH GH OD WkFKH DX VHLQ GH O¶DJHQW�� XQ VHXLO HW XQ QLYHDX G¶DFWLYDWLRQ� $SUqV

FKDTXH H[pFXWLRQ G¶XQH DFWLRQ SULPLWLYH GH OD WkFKH FRXUDQWH� O¶RSpUDWLRQ GH

SHUFHSWLRQ PHW HQ UHODWLRQ OHV VWLPXOL LVVXV GH O¶HQYLURQQHPHQW DYHF OHV WkFKHV

FRUUHVSRQGDQWHV � OD VpOHFWLRQ FDOFXOH OH QLYHDX G¶DFWLYDWLRQ GH FKDFXQH GHV WkFKHV

HQ IRQFWLRQ GH OHXU SRLGV� GH O¶LQWHQVLWp GHV VWLPXOL HW FKRLVLW OHV WkFKHV GRQW OH

QLYHDX G¶DFWLYDWLRQ HVW VXSpULHXU j OHXU VHXLO� /D WkFKH DFWLYpH SDU O¶RSpUDWLRQ

G¶DFWLYDWLRQ VHUD FHOOH GRQW OH QLYHDX G¶DFWLYDWLRQ HVW OH SOXV pOHYp SDUPL OHV WkFKHV
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FKRLVLHV HW OD WkFKH FRXUDQWH � VL OD WkFKH FRXUDQWH HVW SURORQJpH� VRQ QLYHDX

G¶DFWLYDWLRQ HVW GpFUpPHQWp� VLQRQ OH SRLGV GH OD WkFKH DFWLYpH HVW LQFUpPHQWp HW

O¶DQFLHQQH WkFKH HVW VXVSHQGXH� 2Q YRLW DLQVL XQ PpFDQLVPH GH VpOHFWLRQ SDU

FRPSpWLWLRQ GHV WkFKHV DGDSWp HQ IRQFWLRQ GH O¶DFWLYLWp FRXUDQWH� FH TXL SHUPHW

G¶pYLWHU XQ FRPSRUWHPHQW FKDRWLTXH� $X QLYHDX GX V\VWqPH� FHWWH UpJXODWLRQ D

QRWDPPHQW SHUPLV GH PHWWUH HQ pYLGHQFH O¶pPHUJHQFH GH VSpFLDOLVDWLRQV HW GH

UpSDUWLWLRQ GHV WkFKHV HQWUH OHV DJHQWV�

�������� $UFKLWHFWXUH 6XEVXPSWLRQ

'DQV OHV DQQpHV ����� %URRNV V¶HVW pOHYp FRQWUH OHV WKqVHV GH O¶pFROH FRJQLWLYLVWH

HQ GpIHQGDQW O¶LGpH TX¶XQ V\VWqPH SRXYDLW rWUH LQWHOOLJHQW VDQV PDQLSXOHU

G¶LQIRUPDWLRQV V\PEROLTXHV >%52 ��@� /¶DUFKLWHFWXUH 6XEVXPSWLRQ TX¶LO D SURSRVpH

UHSRVH VXU FHWWH WKqVH� (OOH D pWp XWLOLVpH GDQV OH GRPDLQH GH OD URERWLTXH >%52 ���

1$. ��� 67( ��@�

)LJXUH ���� $UFKLWHFWXUH 0$17$

&HWWH DUFKLWHFWXUH G¶DJHQW UpDFWLI �YRLU ILJXUH ���� LQWHUFDOH HQWUH OD SHUFHSWLRQ HW

O¶DFWLRQ� GLIIpUHQWHV FRXFKHV GH FRPSRUWHPHQW GH FRPSOH[LWp FURLVVDQWH � VXU OD FRXFKH

EDVVH� OHV FRPSRUWHPHQWV GH EDVH WHOV TXH OH PRXYHPHQW DOpDWRLUH � VXU OHV FRXFKHV OHV

SOXV KDXWHV FHX[ GHYDQW SHUPHWWUH� WKpRULTXHPHQW� GH VDWLVIDLUH GHV FRPSRUWHPHQWV

VSpFLILTXHV� /HV FRXFKHV IRQFWLRQQHQW HQ SDUDOOqOH HW DFFqGHQW j XQ VRXV�HQVHPEOH GHV

LQIRUPDWLRQV FDSWpHV� /¶DFFqV DX V\VWqPH G¶DFWLRQ HVW FRQWU{Op YLD XQH KLpUDUFKLH GH

FRQWU{OH � OHV FRPSRUWHPHQWV SUpVHQWV VXU XQH FRXFKH SHXYHQW VXSSODQWHU OHV

FRPSRUWHPHQWV SUpVHQWV VXU OHV FRXFKHV LQIpULHXUHV HQ VXEVWLWXDQW OHXUV SURSUHV HQWUpHV

DX[ HQWUpHV GHV FRXFKHV LQIpULHXUHV HW HQ LQKLEDQW WRXWH VRUWLH GH FHV PrPHV FRXFKHV

SRXU GHV SpULRGHV GH WHPSV SUpSURJUDPPpHV� $ SDUW FHV VLJQDX[ GHVFHQGDQWV GH

VXSSUHVVLRQ HW G¶LQKLELWLRQ� DXFXQ DXWUH W\SH GH FRPPXQLFDWLRQ Q¶D OLHX HQWUH OHV
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FRXFKHV� 7RXWH OD GLIILFXOWp GH FRQFHSWLRQ G¶XQ WHO DJHQW UpVLGH GDQV OD GpILQLWLRQ GH OD

KLpUDUFKLH GH FRQWU{OH HQWUH FRXFKHV� 'HV DSSOLFDWLRQV RQW DLQVL SX rWUH UpDOLVpHV SRXU

GHV WkFKHV VLPSOHV� $ QRWUH FRQQDLVVDQFH� DXFXQH DSSOLFDWLRQ QpFHVVLWDQW XQH

SODQLILFDWLRQ RX XQH FRRSpUDWLRQ DYHF G¶DXWUHV DJHQWV Q¶D pWp UpDOLVpH�

)LJXUH ���� $UFKLWHFWXUH 6XEVXPSWLRQ G¶DSUqV >67( ��@

$ OD GLIIpUHQFH GH O¶DSSURFKH SUpFpGHQWH GDQV 0$17$ HW GH QRPEUHXVHV

DSSOLFDWLRQV UpDFWLYHV� TXL SODoDLHQW O¶LQWHOOLJHQFH DX QLYHDX GX V\VWqPH PXOWL�DJHQW

FRPPH OH UpVXOWDW GH O¶LQWHUDFWLRQ HQWUH GHV DJHQWV VLPSOHV� O¶LQWHOOLJHQFH HVW SODFpH

LFL DX QLYHDX GH O¶RUJDQLVDWLRQ GHV FRPSRUWHPHQWV DX VHLQ GH O¶DJHQW�

������ $UFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV

'H QRPEUHXVHV DUFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV RQW pWp pODERUpHV� &H VRQW

QRWDPPHQW FHOOHV TXL pWHQGHQW GHV DUFKLWHFWXUHV FRJQLWLYHV GH O¶,$ WHOOHV TXH 62$5

�6WDWH 2SHU$WRU 5HVXOW� >1(: ��@� $,6 �$GDSWDWLYH ,QWHOOLJHQW 6\VWHP� >+$< ��@

V¶DSSX\DQW VXU O¶DUFKLWHFWXUH GH WDEOHDX QRLU%%� >+$< ��@�

3URFHGXUDO 5HDVRQLQJ 6\VWHP

1RXV DYRQV FKRLVL GH GpFULUH SOXV SUpFLVpPHQW O¶DUFKLWHFWXUH 356�G0$56

�3URFHGXUDO 5HDVRQLQJ 6\VWHP� >*(2 ��� *(2 ��@ SRXU VRQ LPSDFW DFWXHO GDQV OH

GRPDLQH� (OOH DSSDUWLHQW j OD IDPLOOH GHV DUFKLWHFWXUHV %', GRQW XQ SUpFXUVHXU pWDLW

OH V\VWqPH ,50$ >%5$ ��@� (OOH D IDLW O¶REMHW GH QRPEUHXVHV pYROXWLRQV WDQW G¶XQ
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SRLQW GH YXH WKpRULTXH TXH SUDWLTXH �YHUVLRQ SOXV UpFHQWH HW DERXWLH DYHF G0$56

>,19 ��@� ODQJDJH GH SURJUDPPDWLRQ $JHQW6SHDN�/� >5$2 ��@� HWF��� (OOH D pWp

DSSOLTXpH GDQV GLIIpUHQWV GRPDLQHV �JHVWLRQ GHZRUNIORZV� VXSHUYLVLRQ GH UpVHDX[ GH

WpOpFRPPXQLFDWLRQ� URERWLTXH PRELOH� HWF���

)LJXUH ���� $UFKLWHFWXUH 356

)LJXUH ���� $UFKLWHFWXUH 7RXULQJ 0DFKLQH

&HWWH DUFKLWHFWXUH �YRLU ILJXUH ���� HVW FRQVWLWXpH G¶XQH ELEOLRWKqTXH GH SODQV �$LUHV

GH FRQQDLVVDQFHV�� G¶XQH EDVH GH FUR\DQFHV UHSUpVHQWDQW GHV pWDWV GX PRQGH RX GHV
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GpGXFWLRQV LQWHUQHV �%DVHV GH GRQQpHV�� G¶XQH SLOH GH EXWV �%XWV�� G¶XQH VWUXFWXUH

G¶LQWHQWLRQV �,QWHQWLRQV� HW G¶XQ HQVHPEOH G¶RSpUDWLRQV PDQLSXODQW FHV LQIRUPDWLRQV�

8Q EXW HVW OD GHVFULSWLRQ GX FRPSRUWHPHQW GpVLUp �LQWHUQH RX H[WHUQH� GH O¶DJHQW

H[SULPp HQ WHUPHV GH VDWLVIDFWLRQ� GH PDLQWHQDQFH RX GH YpULILFDWLRQ GH SURSULpWpV�

/HV LQWHQWLRQV FRUUHVSRQGHQW j GHV ILOHV GH SULRULWp GH SODQV SDUWLHOOHPHQW LQVWDQFLpV�

HQ FRXUV G¶H[pFXWLRQ RX j H[pFXWHU� 8QH LQWHQWLRQ SHXW rWUH DFWLYH� VXVSHQGXH RX

VXVSHQGXH VRXV FRQGLWLRQ� 8Q SODQ FRUUHVSRQG j XQH UHFHWWH SRXU VDWLVIDLUH GHV EXWV

RX UpDJLU j FHUWDLQHV VLWXDWLRQV� 8Q SODQ�UHFHWWH HVW FRQVWLWXp � �L� GH FRQGLWLRQV GH

GpFOHQFKHPHQW UHODWLYHV j GHV pYpQHPHQWV� G¶DFWLYDWLRQ HW GH PDLQWHQDQFH� SRUWDQW

VXU GHV EXWV �UDLVRQQHPHQW GLULJp SDU OHV EXWV� RX VXU GHV FUR\DQFHV �UDLVRQQHPHQW

GLULJp SDU OHV GRQQpHV�� �LL� G¶XQ FRUSV� VWUXFWXUH KLpUDUFKLTXH SDUWLHOOH� GpFULYDQW OHV

GLIIpUHQWHV DFWLRQV RX VRXV�EXWV j VDWLVIDLUH� /HV DFWLRQV SHXYHQW PRGLILHU

O¶HQYLURQQHPHQW PDLV HOOHV SHXYHQW DXVVL PDQLSXOHU OHV LQWHQWLRQV� FUR\DQFHV HW EXWV

GH O¶DJHQW HW FRQGXLUH j OD VpOHFWLRQ GH SODQV�UHFHWWHV �OHV SODQV TXL OHV FRQWLHQQHQW

VRQW G¶XQ QLYHDX PpWD��

/¶LQWHUSUpWHXU UHSURGXLW XQH VWUXFWXUH VLPLODLUH j FHOOH G¶,50$ HW HQFKDvQH OHV

RSpUDWLRQV VXLYDQWHV � DFWLYDWLRQ GHV SODQV GRQW OHV FRQGLWLRQV GH GpFOHQFKHPHQW HW

G¶DFWLYDWLRQ VRQW VDWLVIDLWHV j SDUWLU GHV pYpQHPHQWV FDSWpV� GHV FUR\DQFHV HW GHV EXWV

FRXUDQWV � FKRL[ G¶XQ RX GH SOXVLHXUV SODQV HW DMRXW GH FHX[�FL GDQV OHV ,QWHQWLRQV �

H[pFXWLRQ G¶XQH LQWHQWLRQ HW PLVH j MRXU GH OD ILOH G¶pYpQHPHQWV j SDUWLU GHV

SHUFHSWLRQV� GHV FUR\DQFHV HW GHV EXWV HW UHWUDLW GHV LQWHQWLRQV WHUPLQpHV� /D

VpOHFWLRQ WLHQW FRPSWH GH FULWqUHV LQWHUQHV HW GH FULWqUHV pODERUpV SDU OHV SODQV�

UHFHWWHV GH PpWDQLYHDX� /H F\FOH XQLIRUPH�� GH FHWWH DUFKLWHFWXUH SHUPHW GH PHWWUH

HQ °XYUH XQ FRPSRUWHPHQW GLULJp SDU OHV EXWV WRXW HQ VDWLVIDLVDQW GHV FRQWUDLQWHV

WHPSV UpHO HW HQ pWDQW RXYHUWH VXU O¶HQYLURQQHPHQW�

������ $UFKLWHFWXUH G¶DJHQW K\EULGH

/H GpYHORSSHPHQW G¶DUFKLWHFWXUHV G¶DJHQWV DXWRQRPHV K\EULGHV D GpEXWp HQ

URERWLTXH DYHF QRWDPPHQW $X5$ >$5. ��@ TXL XWLOLVH XQ V\VWqPH UpDFWLI SRXU OH

FRQWU{OH GH EDV QLYHDX GX URERW HW XQH SODQLILFDWLRQ SRXU OD SULVH GH GpFLVLRQV� /HV

DUFKLWHFWXUHV 5$3 >),5 ��@ RX �7 >%21 ��@ HQ VRQW G¶DXWUHV H[HPSOHV�

7RXULQJ 0DFKLQH

/D 7RXULQJ 0DFKLQH >)(5 ��� )(5 ��@ TXH QRXV SUpVHQWRQV LFL YLVH j LPSODQWHU

GHV DJHQWV UpDOLVDQW GHV WkFKHV GH QDYLJDWLRQ FRQWUDLQWH GDQV GHV HQYLURQQHPHQWV

G\QDPLTXHV� 6RQ DUFKLWHFWXUH �YRLU ILJXUH ���� RUJDQLVH OHV WUDLWHPHQWV VHORQ XQH

��� 8Q F\FOH XQLIRUPH HQFKDvQH GH PDQLqUH F\FOLTXH XQ HQVHPEOH G¶RSpUDWLRQV�
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DEVWUDFWLRQ WHPSRUHOOH HW VSDWLDOH FURLVVDQWHV� HQ WURLV FRXFKHV KRUL]RQWDOHV

V¶LQWHUFDODQW HQWUH OD SHUFHSWLRQ HW O¶DFWLRQ � UpDFWLRQ� SODQLILFDWLRQ HW PRGpOLVDWLRQ�

&KDTXH FRXFKH FRQVWUXLW VD SURSUH UHSUpVHQWDWLRQ GH O¶pWDW GH O¶HQYLURQQHPHQW j

SDUWLU GHV LQIRUPDWLRQV IRXUQLHV SDU OD SHUFHSWLRQ HW HQYRLH GHV FRPPDQGHV DX

V\VWqPH G¶DFWLRQ� /D FRXFKH UpDFWLRQ PHW HQ °XYUH XQ FRPSRUWHPHQW UpDFWLI �

DFWLYDWLRQ G¶DFWLRQV SUpFDEOpHV HQ UpSRQVH j GHV VWLPXOL VSpFLILTXHV GH

O¶HQYLURQQHPHQW� /D FRXFKH SODQLILFDWLRQ JpQqUH HW H[pFXWH G\QDPLTXHPHQW GHV

SODQV SDUWLHOV HW KLpUDUFKLTXHV SRXU O¶DJHQW HQ IRQFWLRQ GHV WkFKHV HW GHV EXWV

VpOHFWLRQQpV SDU OD FRXFKH GH PRGpOLVDWLRQ � XQ SODQLILFDWHXU OLQpDULVH GHV SODQV

KLpUDUFKLTXHV FKRLVLV GDQV XQH ELEOLRWKqTXH j SDUWLU G¶XQH UHSUpVHQWDWLRQ WRSRORJLTXH

GH O¶HQYLURQQHPHQW HW G¶XQH UHSUpVHQWDWLRQ ILOWUpH �PpFDQLVPH IRFXV RI DWWHQWLRQ� GH

O¶HQYLURQQHPHQW SHUoX� &H ILOWUDJH HVW FRQWUDLQW SDU OH SODQ HQ FRXUV G¶pODERUDWLRQ�

/D FRXFKH PRGpOLVDWLRQ HVW GpGLpH j OD FRRUGLQDWLRQ GHV EXWV LQWHUQHV HW GHV EXWV

H[WHUQHV� (OOH UHSUpVHQWH OH FRPSRUWHPHQW GHV DXWUHV HQWLWpV DJLVVDQW GDQV

O¶HQYLURQQHPHQW� LQFOXDQW O¶DJHQW OXL�PrPH� &HWWH PRGpOLVDWLRQ UHSUpVHQWH OD

VLWXDWLRQ GH O¶DJHQW� VHV FUR\DQFHV� VHV GpVLUV� VHV LQWHQWLRQV� &HV LQIRUPDWLRQV VRQW

LVVXHV G¶XQ UDLVRQQHPHQW DEGXFWLI j SDUWLU GHV SHUFHSWLRQV � ILOWUDJH GHV LQIRUPDWLRQV

SHUWLQHQWHV �IRFXV RI DWWHQWLRQ�� JpQpUDWLRQV G¶H[SOLFDWLRQV VXU OH FRPSRUWHPHQW GHV

HQWLWpV �H[SOLFDWLRQ� HW GpWHFWLRQ GH GpIDXW HQWUH OH FRPSRUWHPHQW DWWHQGX HW OH

FRPSRUWHPHQW UpHO� UpVROXWLRQ GHV FRQIOLWV �SUpGLFWLRQ��

/HV FRXFKHV V¶H[pFXWHQW HQ SDUDOOqOH� GH PDQLqUH DV\QFKURQH HW FRPPXQLTXHQW

HQWUH HOOHV SDU HQYRLV GH PHVVDJHV� &KDFXQH GHV FRXFKHV D\DQW DFFqV DX V\VWqPH

G¶DFWLRQ� XQ FRQWU{OHXU FHQWUDO ILOWUH �FHQVXUH� OHV LQIRUPDWLRQV SURYHQDQW GX V\VWqPH

GH SHUFHSWLRQ YHUV OHV GLIIpUHQWHV FRXFKHV� HW UpJXOH �VXSSULPH� OHV FRPPDQGHV

SDUWDQW GHV FRXFKHV YHUV OH V\VWqPH G¶DFWLRQ� /H FRPSRUWHPHQW GH FH FRQWU{OHXU HVW

VSpFLILp SDU GHV UqJOHV GH FRQWU{OH �UqJOHV GH FHQVXUH HW UqJOHV GH VXSSUHVVLRQ�

VSpFLILTXHV DX GRPDLQH G¶DSSOLFDWLRQ� $ FKDTXH SDV GH WHPSV� OH FRQWU{OHXU

LQWHUYLHQW VXU GHV SRLQWV GH V\QFKURQLVDWLRQ VLWXpV DX[ HQWUpHV HW DX[ VRUWLHV GHV

FRXFKHV HW H[pFXWH WRXWHV VHV UqJOHV GH FHQVXUH HW GH VXSSUHVVLRQ� DFWLYHV j FHW

LQVWDQW� &H FRQWU{OH JOREDO QpFHVVLWH XQ HIIRUW GH FRQFHSWLRQ LPSRUWDQW DILQ

G¶DQDO\VHU� SUpYRLU HW LQWHUGLUH OHV SRVVLEOHV LQWHUDFWLRQV HQWUH OHV FRXFKHV�

1RWDPPHQW� OH FRQFHSWHXU HVW VXSSRVp DYRLU pFULW OHV UqJOHV GH VXSSUHVVLRQ GH WHOOH

VRUWH TX¶HOOHV VRLHQW FRKpUHQWHV �XQH VHXOH UqJOH DFWLYH j XQ LQVWDQW GRQQp� HW TX¶HOOHV

FRXYUHQW O¶HQVHPEOH GHV VLWXDWLRQV TXH O¶DJHQW SRXUUD UHQFRQWUHU� /D FRKpUHQFH GH

FHV UqJOHV GH FRQWU{OH HVW XQ SUREOqPH LPSRUWDQW� %LHQ TXH OD FRXFKH PRGpOLVDWLRQ

SXLVVH PRGpOLVHU OHV DXWUHV DJHQWV GH O¶HQYLURQQHPHQW� DXFXQ PR\HQ GH

FRPPXQLFDWLRQ H[SOLFLWH DYHF OHV DXWUHV DJHQWV Q¶HVW SHUPLV GDQV FHWWH DUFKLWHFWXUH�
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���� $UFKLWHFWXUHV G¶DJHQWV LQWHUDJLVVDQWV

/¶pYROXWLRQ QDWXUHOOH GHV DUFKLWHFWXUHV SUpFpGHQWHV LQWURGXLW GHV FDSDFLWpV

G¶LQWHUDFWLRQ DYHF OHV DXWUHV DJHQWV GX V\VWqPH� /H SDVVDJH G¶XQH DUFKLWHFWXUH

G¶DJHQW DXWRQRPH j XQH DUFKLWHFWXUH G¶DJHQW LQWHUDJLVVDQW IDLW DSSDUDvWUH GHV

SUREOqPHV GH FRQFHSWLRQ VSpFLILTXHV� (Q HIIHW� DX�GHOj GH OD GpILQLWLRQ GHV

LQWHUDFWLRQV SURSUHPHQW GLWHV �YRLU FKDSLWUH ��� OHV LQIOXHQFHV GHV LQWHUDFWLRQV VXU OHV

GpFLVLRQV GH O¶DJHQW HW LQYHUVHPHQW� GRLYHQW rWUH PRGpOLVpHV HW WUDLWpHV�

������ $UFKLWHFWXUH G¶DJHQW UpDFWLI

3HX G¶DUFKLWHFWXUHV G¶DJHQWV UpDFWLIV DSSDUWLHQQHQW j OD FDWpJRULH GHV

DUFKLWHFWXUHV G¶DJHQWV LQWHUDJLVVDQWV� GDQV OD PHVXUH R� OHV VHXOHV LQWHUDFWLRQV PLVHV

HQ °XYUH GDQV GH WHOV V\VWqPHV OH VRQW� JpQpUDOHPHQW� YLD OD SHUFHSWLRQ GHV DFWLRQV

H[pFXWpHV GDQV O¶HQYLURQQHPHQW�

8QH DUFKLWHFWXUH pFKDSSDQW j FHWWH WHQGDQFH HVW O¶DUFKLWHFWXUH 3$&2 �3$WWHUQV

GH &2RUGLQDWLRQV� >'(0 ��@� /HV LQWHUDFWLRQV DYHF OHV DXWUHV DJHQWV HW DYHF

O¶HQYLURQQHPHQW VH IRQW SDU XQ HQVHPEOH GH IRUFHV GRQW OD FRPELQDLVRQ� VHORQ XQ

VFKpPD GpILQL SDU OH FRQFHSWHXU� GpWHUPLQH OH GpSODFHPHQW GHV DJHQWV GDQV

O¶HQYLURQQHPHQW� 8QH VROXWLRQ SDUWLHOOH FRUUHVSRQG j XQ DJHQW SRVLWLRQQp GH PDQLqUH

VWDEOH GDQV O¶HQYLURQQHPHQW� XQH VROXWLRQ JOREDOH pWDQW WURXYpH GqV TXH OHV DJHQWV

VRQW WRXV VWDELOLVpV� &HWWH DUFKLWHFWXUH D GRQQp OLHX j GLYHUVHV DSSOLFDWLRQV HQ DQDO\VH

G¶LPDJHV HW HQ URERWLTXH >'(0 ��E� +$6 ��@�

/¶DUFKLWHFWXUH G¶XQ DJHQW 3$&2 UHSUpVHQWH O¶pWDW GH O¶DJHQW �PDVVH UHODWLYH j

O¶LPSRUWDQFH GH O¶DJHQW GDQV OD VROXWLRQ JOREDOH� SRVLWLRQV� YLWHVVH� DFFpOpUDWLRQ�� OHV

LQIRUPDWLRQV OLpHV j VRQ FRQWU{OH VHORQ WURLV FKDPSV �SHUFHSWLRQ� FRPPXQLFDWLRQ�

DFWLRQ�� /H FKDPS GH SHUFHSWLRQ IL[H OH VRXV�HQVHPEOH GH O¶HQYLURQQHPHQW TXH

O¶DJHQW SHXW SHUFHYRLU� /H FKDPS GH FRPPXQLFDWLRQ� TXDQW j OXL� IL[H OH VRXV�

HQVHPEOH G¶DJHQWV DYHF OHVTXHOV O¶DJHQW SHXW LQWHUDJLU� /H FKDPS G¶DFWLRQ� HQILQ�

GpWHUPLQH OH VRXV�HQVHPEOH GH O¶HQYLURQQHPHQW GDQV OHTXHO O¶DJHQW SHXW VH GpSODFHU�

/H F\FOH GH FRQWU{OH HQFKDvQH WURLV SKDVHV � �L� UpJODJH GHV FKDPSV GH SHUFHSWLRQ HW

GH FRPPXQLFDWLRQ� �LL� FDOFXO GHV IRUFHV DYHF O¶HQYLURQQHPHQW� DYHF OHV DXWUHV

DJHQWV� HW ELODQ GHV IRUFHV H[HUFpHV VXU O¶DJHQW� �LLL� UpJODJH GX FKDPS G¶DFWLRQ HQ

IRQFWLRQ GH O¶pWDW GH O¶DJHQW� GpWHUPLQDWLRQ GH O¶DFWLRQ GH GpSODFHPHQW HW FDOFXO

G¶XQH QRXYHOOH SRVLWLRQ GH O¶DJHQW� &RPPH QRXV OH YR\RQV� DX OLHX GH VpOHFWLRQQHU

XQH DFWLRQ HQ UpSRQVH j XQ VWLPXOXV FRPPH QRXV SRXYLRQV O¶DYRLU GDQV 0$17$�

FHWWH DUFKLWHFWXUH FDOFXOH O¶LQWHQVLWp GX VHXO FRPSRUWHPHQW SRVVLEOH �GpSODFHPHQW� HQ

LQWpJUDQW O¶LQWHUDFWLRQ DYHF OHV DXWUHV DJHQWV HW OD SHUFHSWLRQ GH O¶HQYLURQQHPHQW�
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7RXW FRPPH QRXV SRXUURQV pJDOHPHQW OH UHPDUTXHU ORUV GH OD GHVFULSWLRQ GX

V\VWqPH (FR�5pVROXWLRQ GDQV OD VHFWLRQ VXLYDQWH� O¶LQWHUDFWLRQ HVW EDQDOLVpH DX VHLQ GH

O¶DUFKLWHFWXUH GH O¶DJHQW� (OOH FRQVWLWXH XQH QRXYHOOH VRXUFH G¶LQIRUPDWLRQ V¶DMRXWDQW j

FHOOH LVVXH GH OD SHUFHSWLRQ� SRXYDQW GpFOHQFKHU GHV FRPSRUWHPHQWV HQ UpDFWLRQ�

������ $UFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV

'H QRPEUHXVHV DUFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV DSSDUWLHQQHQW DX JURXSH GHV

DUFKLWHFWXUHV G¶DJHQWV LQWHUDJLVVDQWV� &RPPH SRXU OHV DUFKLWHFWXUHV SUpFpGHQWHV�

O¶LQWHUDFWLRQ SHXW rWUH WUDLWpH FRPPH XQH VRXUFH G¶LQIRUPDWLRQ VXSSOpPHQWDLUH HW QH

SDV IDLUH O¶REMHW G¶XQ UDLVRQQHPHQW GpGLp� $YHF OH GpYHORSSHPHQW G¶LQWHUDFWLRQV

VRSKLVWLTXpHV YLD OHV DFWHV GH ODQJDJH RX OHV SURWRFROHV G¶LQWHUDFWLRQ� FHUWDLQHV

DUFKLWHFWXUHV RQW GpYHORSSp GHV PRGXOHV GpGLpV j OD JHVWLRQ GHV LQWHUDFWLRQV� &¶HVW

FH TXH QRXV YHUURQV DX WUDYHUV GHV V\VWqPHV &26<� $'(37� HWF�

)LJXUH ���� $UFKLWHFWXUH $23

)LJXUH ���� $UFKLWHFWXUH &26<
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�������� $JHQW 2ULHQWHG 3URJUDPPLQJ

/H SDUDGLJPH $JHQW 2ULHQWHG 3URJUDPPLQJ �$23� >6+2 ��@ SURSRVH XQ

V\VWqPH FRQVWLWXp G¶XQ ODQJDJH IRUPHO SRXU GpFULUH OHV pWDWV PHQWDX[ G¶XQ DJHQW�

G¶XQ ODQJDJH GH SURJUDPPDWLRQ LQWHUSUpWp GRQW OD VpPDQWLTXH FRUUHVSRQG j FHOOH GHV

pWDW PHQWDX[� G¶XQ © DJHQWLILHXU ª WUDGXLVDQW XQ ORJLFLHO HQ XQ DJHQW IRQFWLRQQDQW

DYHF XQ HQVHPEOH GH FDSWHXUV HW G¶HIIHFWHXUV UpHOV� GX PrPH RUGUH TXH FH TXL D pWp

SURSRVp SRXU OHV DXWRPDWHV VLWXpV >526 ��@� /¶DUFKLWHFWXUH G¶DJHQW SURSRVpH VH

GLVWLQJXH GHV DUFKLWHFWXUHV %', TXH QRXV DYRQV SX GpFULUH FL�GHVVXV SDU OHV

SULPLWLYHV UHSUpVHQWpHV DX VHLQ GH O¶pWDW PHQWDO� &H VRQW OHV FUR\DQFHV� OHV

FRPSpWHQFHV� OHV FKRL[ HW OHV HQJDJHPHQWV� /D SUHPLqUH UpDOLVDWLRQ GX ODQJDJH

FRUUHVSRQGDQW �$JHQW�� SHUPHW GH UHSUpVHQWHU GHV IDLWV� GHV DFWLRQV FRQGLWLRQQHOOHV

RX LQFRQGLWLRQQHOOHV �'R� 5HIUDLQ�� LQWHUQHV RX GH FRPPXQLFDWLRQ� HW GHV UqJOHV

G¶HQJDJHPHQW TXL GpFULYHQW OD PDQLqUH GRQW O¶DJHQW V¶HQJDJHUD HQ IRQFWLRQ GH VRQ

pWDW PHQWDO HW GHV PHVVDJHV UHoXV� 'DQV FH ODQJDJH� WURLV W\SHV GH PHVVDJHV RQW

VHXOHPHQW pWp GpILQLV SRXU PHWWUH j MRXU OHV FUR\DQFHV GH O¶DJHQW �,QIRUP��

GHPDQGHU �5HTXHVW� RX DQQXOHU XQH GHPDQGH �8QUHTXHVW� HQ PHWWDQW j MRXU OHV

HQJDJHPHQWV� /H ODQJDJH GH SURJUDPPDWLRQ HVW FRQVWLWXp G¶XQ LQWHUSUpWHXU �YRLU

ILJXUH ���� TXL PHW HQ °XYUH XQ F\FOH GH FRQWU{OH FRQVWLWXp GH GHX[ pWDSHV � PLVH j

MRXU GHV pWDWV PHQWDX[ j SDUWLU GHV PHVVDJHV UHoXV� JpQpUDWLRQ HW H[pFXWLRQ GHV

HQJDJHPHQWV FRXUDQWV GpILQLV j SDUWLU GHV UqJOHV G¶HQJDJHPHQWV�

&HWWH SUHPLqUH YHUVLRQ WUqV VLPSOH HW UXGLPHQWDLUH GX ODQJDJH D pWp pWHQGXH GDQV

3/$&$ �3/$QQLQJ &RPPXQLFDWLQJ $JHQWV� >7+2 ��@� /HV DMRXWV RQW FRQFHUQp OHV

FRPPXQLFDWLRQV HW OH UDLVRQQHPHQW VXU OHV EXWV� OD SODQLILFDWLRQ� /D PRGDOLWp

G¶,QWHQWLRQ D pWp LQWURGXLWH HW OH F\FOH GH O¶LQWHUSUpWHXU D pWp PRGLILp HQ \ LQWURGXLVDQW

GHV pWDSHV� GpSHQGDQWHV GX WHPSV� GH FRQVWUXFWLRQ HW GH UDIILQHPHQW GH SODQV� 8QH

DUFKLWHFWXUH VLPLODLUH j $23 VHUW G¶pOpPHQW GH EDVH GDQV OD SODWH�IRUPH .$26

>%5$ ��@ DYHF O¶DGMRQFWLRQ G¶XQ PRGXOH H[SOLFLWH GH JHVWLRQ GHV FRQYHUVDWLRQV� &HWWH

DUFKLWHFWXUH HVW DLQVL SOXV SURFKH GH O¶DUFKLWHFWXUH GpFULWH FL�GHVVRXV�

�������� &26<

/H GpYHORSSHPHQW GH O¶DUFKLWHFWXUH &26< >%85 ��� +$' ��@ V¶HVW VLWXp GDQV OH

FRQWH[WH GH O¶pWXGH GH OD FRRSpUDWLRQ HQWUH V\VWqPHV j EDVH GH FRQQDLVVDQFHV SRXU OD

JHVWLRQ GH WUDILF URXWLHU� SRXU GHV DSSOLFDWLRQV GDQV OH GRPDLQH PDQXIDFWXULHU

pJDOHPHQW� $ OD GLIIpUHQFH GH O¶DUFKLWHFWXUH SUpFpGHQWH� OD JHVWLRQ GHV LQWHUDFWLRQV IDLW

O¶REMHW G¶XQ PRGXOH GpGLp� /HV PpFDQLVPHV HW UHSUpVHQWDWLRQV PLV HQ °XYUH VRQW

EHDXFRXS SOXV pODERUpV DILQ GH JpUHU O¶H[pFXWLRQ GH SURWRFROHV G¶LQWHUDFWLRQ� &LQT

PRGXOHV OD FRPSRVHQW �YRLU ILJXUH ���� � DFWXDWRUV� VHQVRUV� FRPPXQLFDWLRQ� FRJQLWLRQ�

PRWLYDWLRQ� /H PRGXOH VHQVRUV PHW j MRXU OD UHSUpVHQWDWLRQ GH O¶pWDW FRXUDQW GH

O¶HQYLURQQHPHQW DX VHLQ GH O¶DJHQW HW WUDQVPHW DX PRGXOH GH FRJQLWLRQ OHV pYpQHPHQWV

\ VXUYHQDQW � DFWXDWRUV H[pFXWH OHV DFWLRQV SK\VLTXHV VXU O¶HQYLURQQHPHQW �

FRPPXQLFDWLRQ JqUH O¶HQYRL HW OD UpFHSWLRQ GH PHVVDJHV DYHF OHV DXWUHV DJHQWV �
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PRWLYDWLRQV JqUH O¶HQVHPEOH GHV EXWV j ORQJ WHUPH� GHV U{OHV HW GHV SUpIpUHQFHV GH

O¶DJHQW HW FRJQLWLRQ VpOHFWLRQQH� H[pFXWH HW VXSHUYLVH OHV DFWLRQV �VXU O¶HQYLURQQHPHQW�

GH UDLVRQQHPHQW HW GH FRPPXQLFDWLRQ� GH O¶DJHQW j SDUWLU GH O¶pYDOXDWLRQ GH OD

VLWXDWLRQ FRXUDQWH GH O¶HQYLURQQHPHQW� &H PRGXOH UHSUpVHQWH GDQV .QRZOHGJH XQH

ELEOLRWKqTXH GH SODQV�UHFHWWHV�� �%'35� HW GH SURWRFROHV GH FRRSpUDWLRQ�� �%'3&��

/D IRQFWLRQ 5'& VpOHFWLRQQH OHV WkFKHV HW OHV SODQV j H[pFXWHU HW ODQFH O¶H[pFXWLRQ GH

VRXV�SODQV GDQV OD IRQFWLRQ G¶H[pFXWLRQ GH VFULSWV �6(&� RX GH SURWRFROHV GDQV OD

IRQFWLRQ G¶H[pFXWLRQ GH SURWRFROH �3(&�� /D IRQFWLRQ 6(& GpOpJXH O¶H[pFXWLRQ GHV

DFWLRQV DX PRGXOH DFWXDWRUV� /D IRQFWLRQ 3(& H[pFXWH OHV SURWRFROHV GH FRRSpUDWLRQ

HQ SUpSDUDQW OHV PHVVDJHV j pPHWWUH� HQ OHV SDVVDQW DX PRGXOH FRPPXQLFDWLRQ� HW

WUDLWH� HQ WHQDQW FRPSWH GHV SURWRFROHV G¶LQWHUDFWLRQ� OHV PHVVDJHV UHoXV HQ SURYHQDQFH

GX PRGXOH FRPPXQLFDWLRQ� 1RXV WURXYRQV DLQVL GDQV FHWWH DUFKLWHFWXUH GHV PRGXOHV

GpGLpV j O¶LPSODQWDWLRQ GH OD IDFHWWH ( SRXU O¶DFFqV j O¶HQYLURQQHPHQW �DFWXDWRUV HW

VHQVRUV�� GH OD IDFHWWH $ SRXU OH UDLVRQQHPHQW LQWHUQH �6(&� 5'&� HW GH OD IDFHWWH ,

SRXU OHV LQWHUDFWLRQV �FRPPXQLFDWRU� 3(&�� /H FRQWU{OH GH OD FRRSpUDWLRQ HVW PpODQJp

DYHF OH UDLVRQQHPHQW GX GRPDLQH�

3RXUVXLYDQW GDQV OD GpPDUFKH GH UpDOLVDWLRQ GHV LQWHUDFWLRQV SDU XQ PRGXOH

GpGLp� OH V\VWqPH ,0$*,1( >+$8 ��� 67( ��@ RX $5&+21 >:,7 ��@� TXH QRXV

QH GpWDLOOHURQV SDV LFL� LVVXV GH SURMHWV (XURSpHQV� SURSRVHQW XQH DUFKLWHFWXUH HQ

FRXFKHV SHUPHWWDQW G¶LQWpJUHU HW GH IDLUH FRRSpUHU GHV SURJUDPPHV SUpH[LVWDQWV GDQV

OH FDGUH GX WUDYDLO FRRSpUDWLI� $X�GHOj G¶XQH FRXFKH LQWpJUDQW OHV SURJUDPPHV

SUpH[LVWDQWV� HW G¶XQH FRXFKH FKDUJpH GX FRQWU{OH GH O¶HQVHPEOH HW GH OD FRRSpUDWLRQ

DYHF OHV DXWUHV DJHQWV� XQH FRXFKH FRPPXQLFDWLRQ HVW FKDUJpH GH O¶HQYRL HW GH OD

UpFHSWLRQ GH PHVVDJHV IRUPXOpV SDU GHV DFWHV GH ODQJDJH�

������ $UFKLWHFWXUHV G¶DJHQWV K\EULGHV

/¶DUFKLWHFWXUH ,QWH55D3 YLVH j IRXUQLU XQ RXWLO SRXU FRQVWUXLUH GHV V\VWqPHV

FRPSOH[HV HW G\QDPLTXHV GDQV GHV GRPDLQHV WHOV TXH OD URERWLTXH >08/ ��@�

O¶RUGRQQDQFHPHQW FRRSpUDWLI >),6 ��D@ GDQV OHVTXHOV OHV DJHQWV RQW GHV UHVVRXUFHV

OLPLWpHV� LQWHUDJLVVHQW DYHF OHV DXWUHV DJHQWV HW VRQW GLULJpV SDU OHV EXWV� WRXW HQ

��� /HV SODQV�UHFHWWHV VRQW LPSODQWpV VRXV OD IRUPH GH VFULSWV FRQVWLWXpV GH FRQGLWLRQV

G¶DFWLYDWLRQ� GHV UHVVRXUFHV QpFHVVDLUHV� G¶XQ FRUSV H[SULPp SDU XQH VWUXFWXUH DUERUHVFHQWH

GRQW OHV Q°XGV FRUUHVSRQGHQW j GHV DSSHOV j G¶DXWUHV VFULSWV �SODQV�UHFHWWHV RX SURWRFROHV� RX

j GHV DFWLRQV VXU O¶HQYLURQQHPHQW RX GH UDLVRQQHPHQW�

��� /HV SURWRFROHV GH FRRSpUDWLRQ VRQW UHSUpVHQWpV VRXV OD PrPH IRUPH TXH OHV SODQV�UHFHWWHV

j OD GLIIpUHQFH TXH OHV Q°XGV GH OD VWUXFWXUH DUERUHVFHQWH FRUUHVSRQGHQW j GHV DFWLRQV

SULPLWLYHV G¶HQYRL HW GH UpFHSWLRQ GH PHVVDJHV RX j O¶DSSHO G¶DXWUHV SURWRFROHV �j OD

GLIIpUHQFH G¶$23� OD IRUPDOLVDWLRQ GH FHV DFWLRQV SULPLWLYHV >+$' ��@ QH V¶DSSXLH SDV VXU OD

WKpRULH GHV DFWHV GH ODQJDJH��
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FRPELQDQW XQ FRPSRUWHPHQW UpDFWLI HW FRRSpUDWLI� &HWWH DUFKLWHFWXUH G¶DJHQW

V¶LQWqJUH GDQV XQ HQYLURQQHPHQW GH GpYHORSSHPHQW HW GH WHVW G¶DSSOLFDWLRQV PXOWL�

DJHQWV $JHQ'$ >),6 ��@� (OOH V¶DSSXLH VXU OD WKpRULH %', HW FRQQDvW GH QRPEUHXVHV

pYROXWLRQV DFWXHOOHPHQW >-81 ��@ HQ WHUPHV GH IRUPDOLVDWLRQ HW G¶LPSODQWDWLRQ�

&HWWH DUFKLWHFWXUH >08/ ��� 08/ ��@ �YRLU ILJXUH ����� LQVSLUpH GH O¶DUFKLWHFWXUH

DXWRQRPH UpDFWLYH 5$3 >),5 ��@� HVW FRQVWLWXpH GH WURLV FRXFKHV IRQFWLRQQDQW HQ

SDUDOOqOH � SODQLILFDWLRQ FRRSpUDWLYH �3&�� SODQLILFDWLRQ ORFDOH �3/� HW FRPSRUWHPHQW

�&�� &KDFXQH GHV FRXFKHV SRVVqGH XQH VWUXFWXUH XQLIRUPH FRQVWLWXpH GH GHX[ IRQFWLRQV

JpQpUDOHV � UHFRQQDLVVDQFH GH VLWXDWLRQ HW DFWLYDWLRQ GH EXW �6%�� SODQLILFDWLRQ HW

RUGRQQDQFHPHQW �32�� 8QH EDVH GH FRQQDLVVDQFH UHSUpVHQWH KLpUDUFKLTXHPHQW OHV

LQIRUPDWLRQV PDQLSXOpHV SDU OHV GLIIpUHQWHV IRQFWLRQV VXU FKDFXQH GHV FRXFKHV� WRXW HQ

DVVXUDQW OD UpYLVLRQ GH FUR\DQFHV HW O¶DEVWUDFWLRQ GHV LQIRUPDWLRQV � FUR\DQFHV VXU O¶pWDW

GH O¶HQYLURQQHPHQW �PRGqOH GX PRQGH� VXU OD FRXFKH &� FUR\DQFHV TXH O¶DJHQW D VXU

OXL�PrPH �PRGqOH PHQWDO� VXU OD FRXFKH 3/� FUR\DQFHV TXH O¶DJHQW SHXW DYRLU VXU OHV

DXWUHV DJHQWV GX V\VWqPH �PRGqOH VRFLDO� VXU OD FRXFKH 3&� 8Q FRPSRVDQW FRQVWLWXp

GHV IRQFWLRQV GH SHUFHSWLRQ� GH FRPPXQLFDWLRQ HW G¶DFWLRQ UpDOLVH O¶LQWHUIDFH DYHF

O¶HQYLURQQHPHQW HW OHV DXWUHV DJHQWV� /D FRXFKH & UpDJLW DX[ pYROXWLRQV GH

O¶HQYLURQQHPHQW SDU O¶XWLOLVDWLRQ GH VFKpPDV GH UpDFWLRQ �FRQGLWLRQ�DFWLRQ� GpFOHQFKpV

SDU GHV pYpQHPHQWV H[WHUQHV� HW UpDOLVH GHV DFWLYLWpV URXWLQLqUHV �SURFpGXUHV GH

FRPSRUWHPHQW�� /D FRXFKH 3/ FRQWU{OH OD SODQLILFDWLRQ ORFDOH G¶XQ DJHQW HQ

VpOHFWLRQQDQW GDQV XQH ELEOLRWKqTXH GH SODQV�UHFHWWHV� &HX[�FL SHXYHQW IDLUH DSSHO DX[

SURFpGXUHV GH FRPSRUWHPHQW GH OD FRXFKH & RX j G¶DXWUHV VRXV�SODQV� /D FRXFKH 3&

pODUJLW OHV FDSDFLWpV GH SODQLILFDWLRQ j XQ XQLYHUV PXOWL�DJHQW HQ PDQLSXODQW GHV SODQV

FRPPXQV �ELEOLRWKqTXH GH SODQV FRPPXQV� DYHF G¶DXWUHV DJHQWV HW HQ XWLOLVDQW GHV

SURWRFROHV GH QpJRFLDWLRQ� HW GHV VWUDWpJLHV GH QpJRFLDWLRQ� (OOH SURGXLW GHV SODQV

SDUWLHOV FRPPXQV FRPSRUWDQW GHV SRLQWV GH V\QFKURQLVDWLRQ� (OOH UHFRQQDvW OHV

VLWXDWLRQV G¶LQWHUDFWLRQ� GpULYH GH QRXYHDX[ EXWV HQ IRQFWLRQ GHV VLWXDWLRQV GpWHFWpHV HW

FKRLVLW GHV SURWRFROHV HW GHV VWUDWpJLHV SRXU OD QpJRFLDWLRQ DILQ TXH OHV DJHQWV WURXYHQW

GHV DFFRUGV DYHF G¶DXWUHV DJHQWV �SODQV FRPPXQV�� 3ODQLILFDWLRQ� RUGRQQDQFHPHQW HW

H[pFXWLRQ VH GpURXOHQW j GHX[ QLYHDX[ GLIIpUHQWV � QLYHDX PpWD �WUDLWHPHQW GHV

SURWRFROHV HQ IRQFWLRQ GHV VWUDWpJLHV DILQ GH VpOHFWLRQQHU XQ SODQ�� QLYHDX REMHW

�JpQpUDWLRQ GHV SODQV FDQGLGDWV SRXU OD QpJRFLDWLRQ��

'HX[ PpFDQLVPHV GH FRQWU{OH KLpUDUFKLTXH UpJXOHQW OHV pFKDQJHV HQWUH OHV

FRXFKHV � UHTXrWHV DVFHQGDQWHV G¶DFWLYDWLRQ� VLJQDX[ GHVFHQGDQWV G¶HQJDJHPHQWV

SRXU O¶H[pFXWLRQ� 8QH FRXFKH L QH GHYLHQW DFWLYH TXH VL OD FRXFKH LQIpULHXUH QH SHXW

SDV WUDLWHU OD VLWXDWLRQ FRXUDQWH � OH SURFHVVXV 32
L
GH OD FRXFKH L� HQYRLH XQH

GHPDQGH G¶DFWLYDWLRQ j 6%
L��

GH OD FRXFKH VXSpULHXUH� /H UpVXOWDW GX WUDLWHPHQW HVW

UHQYR\p j 32
L
� 6XU XQH FRXFKH L� 32

L
H[pFXWH VHV GpFLVLRQV HQ FRPPXQLTXDQW VHV

HQJDJHPHQWV j OD FRXFKH LQIpULHXUH �3R
L±�

��
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)LJXUH ���� $UFKLWHFWXUH ,QWH55D3 �G¶DSUqV >),6 ��E@�

3DU UDSSRUW DX[ DUFKLWHFWXUHV VLPLODLUHV WHOOHV TXH OD 7RXULQJ 0DFKLQH� HOOH DMRXWH

XQ FRPSRVDQW VXSSOpPHQWDLUH GpGLp j OD JHVWLRQ GH OD FRRSpUDWLRQ DYHF OHV DXWUHV

DJHQWV� PDLV SDV GH PRGXOH GpGLp j OD JHVWLRQ GHV LQWHUDFWLRQV DYHF OHV DXWUHV DJHQWV

FRPPH QRXV SRXYLRQV HQ DYRLU XQ GDQV OHV DUFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV

SUpFpGHQWHV�

���� $UFKLWHFWXUHV G¶DJHQWV VRFLDX[

/H GpYHORSSHPHQW G¶DUFKLWHFWXUHV G¶DJHQWV VRFLDX[ HVW XQH WHQGDQFH QDWXUHOOH

GHV UHFKHUFKHV HQ 60$ GX IDLW GHV DSSOLFDWLRQV GH SOXV HQ SOXV FRPSOH[HV TXL VRQW

DERUGpHV HW GHV WUDYDX[ UpDOLVpV DFWXHOOHPHQW VXU OHV RUJDQLVDWLRQV� /H SDVVDJH G¶XQH

DUFKLWHFWXUH G¶DJHQW DXWRQRPH RX LQWHUDJLVVDQW j XQH DUFKLWHFWXUH G¶DJHQW VRFLDO IDLW

DSSDUDvWUH GHV SUREOqPHV GH FRQFHSWLRQ VSpFLILTXHV� $X�GHOj GH OD JHVWLRQ GHV

GRQQpHV OLpHV j OD IDFHWWH 2 �VWDWXWV� GpSHQGDQFHV� UHODWLRQV HQWUH OHV DJHQWV��

O¶DUFKLWHFWXUH GRLW PRGpOLVHU HW WUDLWHU OHV LQIOXHQFHV GH FHV GHUQLqUHV VXU OHV

GpFLVLRQV HW OHV LQWHUDFWLRQV GH O¶DJHQW HW LQYHUVHPHQW�

������ $UFKLWHFWXUHV G¶DJHQWV UpDFWLIV

1RXV DYRQV FKRLVL GH SUpVHQWHU GHX[ DUFKLWHFWXUHV G¶DJHQWV UpDFWLIV TXL WRXWHV

GHX[ PDQLSXOHQW XQH RUJDQLVDWLRQ GpILQLH SDU OH FRQFHSWHXU� 'DQV OH FDV GH OD

SUHPLqUH DUFKLWHFWXUH� HOOH QH SHXW SDV rWUH DGDSWpH� $X VHLQ GH OD GHX[LqPH

DUFKLWHFWXUH� LO HVW SRVVLEOH GH OD PRGLILHU WRXW HQ O¶XWLOLVDQW SRXU FRQWUDLQGUH OD

VROXWLRQ�
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�������� (FR�5pVROXWLRQ

(FR�5pVROXWLRQ >)(5 ��� )(5 ��@ SURSRVH GH UHPSODFHU OHV PpWKRGHV FODVVLTXHV

GH UpVROXWLRQ GH SUREOqPHV SDU XQH DSSURFKH PXOWL�DJHQW GDQV ODTXHOOH OD VROXWLRQ

FRUUHVSRQG j O¶REWHQWLRQ GH FRQILJXUDWLRQV VWDEOHV G¶XQH SRSXODWLRQ G¶DJHQWV DX

WUDYHUV GH OHXUV LQWHUDFWLRQV� &HWWH DSSURFKH D pWp DSSOLTXpH DX WDTXLQ >'52 ��@� j

3(1*,� HWF� /¶DUFKLWHFWXUH GH O¶DJHQW SHUPHW GH UHSUpVHQWHU XQ EXW� GHV

GpSHQGDQFHV� XQ pWDW LQWHUQH� /HV GHX[ SUHPLHUV pOpPHQWV UHSUpVHQWHQW H[SOLFLWHPHQW

GHV UHODWLRQV VWDWLTXHV TXH O¶DJHQW D DYHF G¶DXWUHV DJHQWV� (Q HIIHW� OH EXW FRUUHVSRQG

j XQ DXWUH DJHQW DYHF OHTXHO O¶DJHQW GRLW rWUH GDQV XQH UHODWLRQ GH VDWLVIDFWLRQ� OHV

GpSHQGDQFHV VRQW OHV DJHQWV GRQW O¶DJHQW HVW OXL�PrPH OH EXW� &HV UHODWLRQV LQGXLVHQW

XQ RUGUH VXU OD UpVROXWLRQ GDQV OD PHVXUH R� FHV DJHQWV QH SRXUURQW rWUH VDWLVIDLWV

TX¶DSUqV OXL� &KDTXH DJHQW FKHUFKH j DWWHLQGUH XQ pWDW LQWHUQH VWDEOH� VDWLVIDLVDQW DX

PLHX[ VRQ EXW� /¶pYROXWLRQ GH O¶pWDW LQWHUQH HVW UpJL SDU XQ DXWRPDWH j pWDWV ILQLV

GRQW OHV WUDQVLWLRQV YRQW FRQGXLUH O¶DJHQW j PHWWUH HQ °XYUH GHV FRPSRUWHPHQWV GH

VDWLVIDFWLRQ GH VRQ pWDW� G¶DJUHVVLRQ �GpFOHQFKHPHQW G¶XQH IXLWH FKH] XQ DXWUH DJHQW�

HW GH IXLWH �FKDQJHPHQW GH SRVLWLRQ GDQV O¶HQYLURQQHPHQW�� /¶LQWHUDFWLRQ HVW LQWpJUpH

GLUHFWHPHQW GDQV OH FRGH GHV FRPSRUWHPHQWV GH EDVH GH O¶DJHQW YLD GHV PHVVDJHV GH

GHPDQGH GH IXLWH HW G¶pFKDQJH G¶pWDWV GH VDWLVIDFWLRQ�

�������� 3$&25*

/H V\VWqPH 3$&25* >%$( ��@ D pWHQGX OH PRGqOH GH 60$5536 >)(5 ��@

IRQGp VXU 3$&2 DILQ G¶H[SOLFLWHU OD JHVWLRQ GH O¶RUJDQLVDWLRQ HW O¶D DSSOLTXp j OD

JpQpUDOLVDWLRQ FDUWRJUDSKLTXH >%$( ��@� /H FKDPS GH FRPPXQLFDWLRQ GpILQL GDQV

3$&2 D pWp VXEGLYLVp HQ � FKDPS GH FODVVH �DJHQWV DSSDUWHQDQW j OD PrPH FODVVH

TXH O¶DJHQW�� FKDPS G¶REMHW �DJHQWV DSSDUWHQDQW DX PrPH REMHW JpRJUDSKLTXH� HW

FKDPSV GH JURXSHV� 8QH UHODWLRQ GH VXERUGLQDWLRQ HVW pJDOHPHQW SULVH HQ FRPSWH

ORUV GH OD JpQpUDWLRQ GH O¶DFWLRQ j H[pFXWHU� /H F\FOH LQLWLDO GH 3$&2 �YRLU

SDUDJUDSKH �������� D pJDOHPHQW pWp PRGLILp SRXU IDLUH LQWHUYHQLU OD VWUXFWXUH

RUJDQLVDWLRQQHOOH� &H VRQW OD SKDVH �L� FRQVLVWDQW DX UpJODJH GHV FKDPSV� HW OD

GHUQLqUH SKDVH �LLL� ORUV GH OD JpQpUDWLRQ GX GpSODFHPHQW� /D PRGLILFDWLRQ GH OD

SKDVH �L� LQWURGXLW DLQVL OD SRVVLELOLWp GH IDLUH pYROXHU O¶RUJDQLVDWLRQ GpILQLH� /D

PRGLILFDWLRQ GH OD SKDVH �LLL� LQWURGXLW O¶LQIOXHQFH GH O¶RUJDQLVDWLRQ VXU OD JpQpUDWLRQ

GX GpSODFHPHQW� 7RXW FRPPH QRXV O¶DYLRQV UHPDUTXp GDQV 3$&2� OD PLVH HQ SODFH

GH OD JHVWLRQ GH O¶RUJDQLVDWLRQ HVW WRWDOHPHQW LQWpJUpH GDQV OH F\FOH JOREDO GH

O¶DUFKLWHFWXUH DX VHLQ GH OD IRQFWLRQ GH FDOFXO GHV IRUFHV�

������ $UFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV

'H SOXV HQ SOXV G¶DUFKLWHFWXUHV G¶DJHQWV GpOLEpUDWLIV SHUPHWWHQW GH PDQLSXOHU RX

GH SUHQGUH HQ FRPSWH OHV RUJDQLVDWLRQV� &HUWDLQHV DUFKLWHFWXUHV LPSOpPHQWHQW OHV

IRQFWLRQQDOLWpV OLpHV j O¶RUJDQLVDWLRQ� XQLTXHPHQW DX WUDYHUV GH OD UHSUpVHQWDWLRQ
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G¶XQH RUJDQLVDWLRQ TXL HVW SULVH HQ FRPSWH GDQV OH WUDLWHPHQW� &¶HVW OH FDV SDU

H[HPSOH GH O¶DUFKLWHFWXUH $'(37�

�������� $'(37

/H V\VWqPH $'(37 >-(1 ��D� -(1 ��E@ VH VLWXH GDQV OD OLJQpH GHV V\VWqPHV

*5$7( >-(1 ��@ HW $5&+21 >-(1 ��� :,7 ��@� DUFKLWHFWXUHV G¶LQWpJUDWLRQ

G¶DSSOLFDWLRQV H[LVWDQWHV GDQV XQ 60$� ,O D pWp DSSOLTXp j OD JHVWLRQ GH SURFHVVXV

DGPLQLVWUDWLIV� /¶DUFKLWHFWXUH SURSRVpH DSSDUWLHQW j OD IDPLOOH GHV DUFKLWHFWXUHV %',�

)LJXUH ����� $UFKLWHFWXUH GH OD FRXFKH FRRSpUDWLRQ�FRQWU{OH G¶$'(37

'HV PRGDOLWpV VXSSOpPHQWDLUHV RQW pWp GpILQLHV SRXU UHSUpVHQWHU GHV DFWLYLWpV

FRQMRLQWHV HQWUH DJHQWV �MRLQW LQWHQWLRQV� >-(1 ��E@� /¶RUJDQLVDWLRQ DSSDUDvW GDQV

FHWWH DUFKLWHFWXUH YLD OD QRWLRQ GH JURXSHV �DJHQF\� DX[TXHOV SHXYHQW DSSDUWHQLU OHV

DJHQWV HW GRQW LOV SHXYHQW rWUH XQ UHSUpVHQWDQW YLV�j�YLV GHV DJHQWV H[WHUQHV DX

JURXSH�

&KDTXH DJHQW LQWqJUH XQ HQVHPEOH GH VHUYLFHV SUpH[LVWDQW TX¶LO SHXW DFWLYHU GDQV

OH FDGUH GH O¶H[pFXWLRQ GH WkFKHV DGPLQLVWUDWLYHV ORFDOHV RX JOREDOHV SDU FRRSpUDWLRQ

DYHF OHV DXWUHV DJHQWV� /¶DUFKLWHFWXUH VpSDUH QHWWHPHQW FHV GHX[ DVSHFWV � XQH FRXFKH
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GRPDLQH JqUH OHV VHUYLFHV LQWpJUpV� XQH FRXFKH FRRSpUDWLRQ�FRQWU{OH FRQWU{OH

O¶DFWLYDWLRQ GH OD FRXFKH LQIpULHXUH HW DVVXUH OD FRRUGLQDWLRQ GH O¶DJHQW DYHF OHV

DXWUHV� $X VHLQ GH OD FRXFKH FRRSpUDWLRQ�FRQWU{OH �YRLU ILJXUH ����� VRQW

UHSUpVHQWpV � �L� OHV FDSDFLWpV GHV DXWUHV DJHQWV DLQVL TXH OD VWUXFWXUH GHV JURXSHV

�DFFRLQWDQFHV�� OHV VHUYLFHV DFFHVVLEOHV GDQV OD FRXFKH GRPDLQH GH O¶DJHQW �VHOI�� �LL�

O¶pWDW FRXUDQW GHV WkFKHV ORFDOHV HW H[WHUQHV� /¶HQVHPEOH VHOI FRQWLHQW pJDOHPHQW XQH

ELEOLRWKqTXH GH SODQV�UHFHWWHV� OHV LQWHQWLRQV HW OHV EXWV GH O¶DJHQW� DLQVL TXH OHV

LQWHQWLRQV FRPPXQHV� /¶HQVHPEOH GH FHV LQIRUPDWLRQV HVW DFFHVVLEOH SDU WURLV

PRGXOHV � H[pFXWLRQ GHV VHUYLFHV �6(0�� pYDOXDWLRQ GHV VLWXDWLRQV �6$0�� HW JHVWLRQ

GHV LQWHUDFWLRQV �,00�� 8Q PRGXOH GH FRPPXQLFDWLRQ DVVXUH OD FRPPXQLFDWLRQ SDU

O¶HQYRL GH PHVVDJHV DYHF OHV DXWUHV DJHQWV� /H 6$0 D XQ IRQFWLRQQHPHQW VLPLODLUH j

FHOXL GH O¶LQWHUSUpWHXU GH 356� j OD GLIIpUHQFH TX¶LO SHXW� HQ SOXV� UHFHYRLU GHV

pYpQHPHQWV LVVXV GH PHVVDJHV SURYHQDQW G¶DXWUHV DJHQWV HW TX¶LO JqUH GHV SODQV

SRXYDQW QpFHVVLWHU OD FROODERUDWLRQ DYHF G¶DXWUHV DJHQWV� ,O UpJXOH O¶DFWLYLWp GH

O¶DJHQW HQ SULYLOpJLDQW DFWLYLWp ORFDOH RX H[WHUQH VHORQ OHV DFFRUGV GH VHUYLFH HQ FRXUV

RX HQ SUpYLVLRQ� ,O PDLQWLHQW DLQVL XQ pWDW GHV GLIIpUHQWV DFFRUGV HQ FRXUV HW SUHQG HQ

FRPSWH OHV H[FHSWLRQV OLpHV j O¶H[pFXWLRQ GHV VHUYLFHV� $ SDUWLU GHV WkFKHV j H[pFXWHU

ORFDOHPHQW TXH OXL IRXUQLW OH 6$0� OH 6(0 HVW UHVSRQVDEOH GH OHXU SODQLILFDWLRQ� GH

OHXU H[pFXWLRQ GDQV OD FRXFKH GRPDLQH HW GH OHXU VXSHUYLVLRQ� 'H PDQLqUH VLPLODLUH�

OH 6$0 SHXW GpFOHQFKHU OH PRGXOH ,00 DILQ GH JpUHU OD QpJRFLDWLRQ GH VHUYLFHV

DYHF OHV DXWUHV DJHQWV SDU DUJXPHQWDWLRQ >6,( ��@� $X VHLQ GX PRGXOH ,00� XQH

IRQFWLRQ G¶pYDOXDWLRQ DFFHSWH RX QRQ OHV SURSRVLWLRQV SURYHQDQW G¶DXWUHV DJHQWV� XQH

IRQFWLRQ GH UDLVRQQHPHQW VWUDWpJLTXH GpFLGH GH OD PDQLqUH GH UpSRQGUH �FRRSpUDWLYH�

FRPSpWLWLYH SDU H[HPSOH� HQ IRQFWLRQ GH O¶DSSDUWHQDQFH GHV DJHQWV DX[ JURXSHV

GpILQLV HW XQH IRQFWLRQ GH UDLVRQQHPHQW WDFWLTXH UHPSOLW OD FRQWUH SURSRVLWLRQ� /RUV

GH O¶HQYRL GH PHVVDJHV� OH ,00 DFWLYH OH PRGXOH GH FRPPXQLFDWLRQ� &HWWH

DUFKLWHFWXUH SUHQG HQ FRPSWH OHV JURXSHV GpILQLV� 3DU FRQWUH� DXFXQ PpFDQLVPH Q¶HVW

GpILQL SRXU OHV IDLUH pYROXHU G\QDPLTXHPHQW�

�������� &RRSHUDWLYH ,QIRUPDWLRQ $JHQW

/¶DUFKLWHFWXUH &,$ >9(5 ��@ �&RRSHUDWLYH ,QIRUPDWLRQ $JHQW� �YRLU ILJXUH �����

HVW VLPLODLUH j O¶DUFKLWHFWXUH SUpFpGHQWH� HQ \ DMRXWDQW OD JHVWLRQ GH FRQWUDWV� (OOH D

pWp XWLOLVpH SRXU O¶DFFqV FRRSpUDWLI j GLIIpUHQWHV VRXUFHV G¶LQIRUPDWLRQV�

/¶RUJDQLVDWLRQ HVW GpILQLH G¶XQH SDUW� SDU GHV FRQWUDWV GpFULYDQW OHV FRPSRUWHPHQWV

GH FRPPXQLFDWLRQ TXL VRQW DXWRULVpV RX REOLJDWRLUHV HQWUH GHV IRXUQLVVHXUV GH

VHUYLFHV HW G¶DXWUH SDUW� SDU WURLV W\SHV GH UHODWLRQ � SRXYRLU �UHODWLRQ LQVWLWXWLRQQHOOH

IL[pH SHUPHWWDQW j XQ DJHQW GH FRPPDQGHU O¶H[pFXWLRQ G¶XQ VHUYLFH�� DXWRULWp �TXL

GRLW rWUH H[SOLFLWHPHQW DFFRUGpH HW TXL D XQH GXUpH OLPLWpH�� FKDULWp �XQ DJHQW SHXW

GHPDQGHU O¶H[pFXWLRQ G¶XQ VHUYLFH VDQV JDUDQWLH TXH OH VHUYLFH VRLW UpDOLVp��
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)LJXUH ����� $UFKLWHFWXUH &,$ �G¶DSUqV >9(5 ��@�

'DQV FHWWH DUFKLWHFWXUH� TXDWUH PRGXOHV VRQW UHVSRQVDEOHV FKDFXQ G¶XQH GHV

DFWLYLWpV SULQFLSDOHV GH O¶DJHQW � JHVWLRQQDLUH GH WkFKHV� JHVWLRQQDLUH GH FRQWUDWV�

JHVWLRQQDLUH GHV FRPPXQLFDWLRQV HW LQWHUDFWLRQV� JHVWLRQQDLUH GH O¶H[pFXWLRQ GHV

VHUYLFHV� /H JHVWLRQQDLUH GH FRQWUDWV HVW UHVSRQVDEOH GH OD QpJRFLDWLRQ GH QRXYHDX[

FRQWUDWV HW GX VXLYL GHV FRQWUDWV pWDEOLV �GpILQLWLRQ GHV pWDSHV j VXLYUH ORUVTX¶XQ

FRQWUDW HVW URPSX�� /H JHVWLRQQDLUH GH WkFKHV SODQLILH� RUGRQQDQFH HW VXLW O¶H[pFXWLRQ

GHV WkFKHV TXH O¶DJHQW GRLW H[pFXWHU� /HV WkFKHV VRQW FRQVWLWXpHV G¶DFWLRQV ORFDOHV RX

G¶DFWLRQV QpFHVVLWDQW GHV FRPPXQLFDWLRQV �WUDQVDFWLRQV�� /HV pOpPHQWV GH EDVH GHV

WUDQVDFWLRQV VRQW OHV DFWHV GH ODQJDJH >',* ��@� /HV WUDQVDFWLRQV VRQW XWLOLVpHV GDQV

OHV FRQWUDWV GpFULYDQW OHV HQJDJHPHQWV HQWUH GHX[ DJHQWV� /H JHVWLRQQDLUH GH

FRPPXQLFDWLRQ LQLWLH HW JqUH OHV pFKDQJHV GH PHVVDJHV HQWUH OHV DJHQWV� /H

JHVWLRQQDLUH G¶H[pFXWLRQ JqUH OHV DFWLRQV ORFDOHV HW OHV VHUYLFHV TX¶XQ DJHQW SHXW

UpDOLVHU SRXU G¶DXWUHV DJHQWV �YpULILFDWLRQ TXH OHV DXWUHV DJHQWV SHXYHQW GHPDQGHU FH

VHUYLFH� GLVSRQLELOLWp GHV VHUYLFHV GHPDQGpV DLQVL TXH GHV VHUYLFHV SRXYDQW rWUH

RIIHUWV SDU G¶DXWUHV DJHQWV� j O¶DLGH GHV UHODWLRQV GpILQLHV GDQV O¶RUJDQLVDWLRQ� $X FDV

R� DXFXQH UHODWLRQ Q¶H[LVWH� OH JHVWLRQQDLUH GH FRQWUDW HVW DFWLYp SRXU PHWWUH HQ

SODFH XQ FRQWUDW SRXU O¶H[pFXWLRQ GX VHUYLFH� $ SDUWLU GHV REOLJDWLRQV TXH OXL

FRPPXQLTXH OH JHVWLRQQDLUH GH FRQWUDW� OH JHVWLRQQDLUH GH WkFKHV PDLQWLHQW XQ

DJHQGD GHV DFWLRQV j H[pFXWHU� /HV REOLJDWLRQV SHXYHQW rWUH LVVXHV GHV WkFKHV GH

O¶DJHQW PDLV DXVVL GHV FRQWUDWV UpDOLVpV�
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�������� $XWUHV DUFKLWHFWXUHV

'¶DXWUHV DUFKLWHFWXUHV UHMRLJQHQW OHV H[HPSOHV SUpFpGHQWV TXDQW DX GHJUp GH

GpYHORSSHPHQW GHV PpFDQLVPHV OLpV j O¶RUJDQLVDWLRQ� PrPH VL OHV RUJDQLVDWLRQV

JpUpHV VRQW G¶XQH DXWUH QDWXUH� &¶HVW� SDU H[HPSOH� OH FDV GH O¶DUFKLWHFWXUH $6,&

>%2, ��� %2, ��@ �$UFKLWHFWXUH IRU 6RFLDO DQG ,QGLYLGXDO &RQWURO� R� O¶RUJDQLVDWLRQ

HVW H[SULPpH HQ WHUPHV GH UHODWLRQV HW GH U{OHV HQWUH DJHQWV� (OOH HQFKDvQH OHV

RSpUDWLRQV OLpHV DX FRQWU{OH LQGLYLGXHO LPSOpPHQWDQW OH FRQWU{OH ORFDO GH O¶DJHQW

VHORQ XQH KLpUDUFKLH GH FRQWU{OH� HW FHOOHV OLpHV DX FRQWU{OH VRFLDO LPSOpPHQWDQW OH

FRQWU{OH JOREDO GX V\VWqPH� /HV RSpUDWLRQV OLpHV DX FRQWU{OH VRFLDO VRQW UHJURXSpHV

HQ XQ PRGXOH SRXU OD JHVWLRQ GHV LQWHUDFWLRQV HQWUH OHV DJHQWV HW HQ XQ PRGXOH

RUJDQLVDWLRQ SHUPHWWDQW GH SUHQGUH HQ FRPSWH OHV VWUXFWXUHV RUJDQLVDWLRQQHOOHV

GpILQLHV HW GH ILOWUHU OHV LQIRUPDWLRQV UHoXHV RX pPLVHV SDU O¶DJHQW�

'¶DXWUHV DUFKLWHFWXUHV YRQW SOXV ORLQ GDQV OD UpDOLVDWLRQ GHV IRQFWLRQQDOLWpV OLpHV j

O¶RUJDQLVDWLRQ� HQ \ DMRXWDQW GHV PpFDQLVPHV SRXU OD PLVH HQ SODFH GH O¶RUJDQLVDWLRQ

HOOH�PrPH HW VD SULVH HQ FRPSWH GDQV OHV WUDLWHPHQWV� &¶HVW OH FDV� SDU H[HPSOH� GDQV

>/(6 ��@� R� HVW SURSRVpH XQH DUFKLWHFWXUH GDQV ODTXHOOH XQH FRXFKH GpGLpH j OD PLVH

HQ SODFH G¶XQH RUJDQLVDWLRQ HQ WHUPHV GH UHVSRQVDELOLWpV GH WkFKH YLHQW V¶DMRXWHU j

XQH FRXFKH GpGLpH j OD FRRUGLQDWLRQ GDQV ODTXHOOH OH PpFDQLVPH *3*3 EDVp VXU OH

ODQJDJH GH WkFKHV 7$(06 >'(& ��@�� HVW PLV HQ °XYUH� /¶DUFKLWHFWXUH G¶DJHQW

GpILQLH GDQV 6$0 >%28 ��@ HVW IRQGpH VXU OHV QRWLRQV G¶DFWHV GH ODQJDJH HW

G¶HQJDJHPHQW� /¶RUJDQLVDWLRQ \ HVW YXH FRPPH O¶HQVHPEOH GHV HQJDJHPHQWV WHQXV

SDU OHV DJHQWV GX V\VWqPH� /¶DUFKLWHFWXUH HVW FRPSRVpH GH TXDWUH PRGXOHV �

SHUFHSWLRQ� FRPPXQLFDWLRQ� RUJDQLVDWLRQ HW GpFLVLRQ� &H GHUQLHU PRGXOH MRXH XQ U{OH

FHQWUDO GDQV O¶DUFKLWHFWXUH HQ RUFKHVWUDQW OH IRQFWLRQQHPHQW GHV DXWUHV PRGXOHV� /H

PRGXOH GH SHUFHSWLRQ FRQVWUXLW XQH UHSUpVHQWDWLRQ GH OD VLWXDWLRQ SHUoXH� /H PRGXOH

GH FRPPXQLFDWLRQ FRQVWUXLW XQH LQWHUSUpWDWLRQ GHV DFWHV GH ODQJDJH UHoXV SDU

O¶DJHQW� /D JHVWLRQ SURSUHPHQW GLWH GHV SURWRFROHV G¶LQWHUDFWLRQ UHOqYH GX PRGXOH GH

GpFLVLRQ� /H PRGXOH G¶RUJDQLVDWLRQ GpILQLW OHV HQJDJHPHQWV WHQXV SDU O¶DJHQW HQ

IRQFWLRQ GH VRQ U{OH� /H PRGXOH GH GpFLVLRQ� HQILQ� GpWHUPLQH OHV DFWLRQV SK\VLTXHV

HW OHV FRPPXQLFDWLRQV TXL GRLYHQW rWUH H[pFXWpHV�

'¶DXWUHV DUFKLWHFWXUHV PDQLSXOHQW OHV RUJDQLVDWLRQV DX WUDYHUV GHV UpVHDX[ GH

GpSHQGDQFHV� &¶HVW OH FDV SDU H[HPSOH GH O¶DUFKLWHFWXUH 67$56 >$// ��@ XWLOLVpH

SRXU GHV DSSOLFDWLRQV GH VXSHUYLVLRQ� R� XQ HQVHPEOH GH PRGXOHV GpGLpV j OD JHVWLRQ

GH GpSHQGDQFHV WHPSRUHOOHV HQWUH DJHQWV VRQW GpILQLV >$// ��@� 8QH DXWUH

DUFKLWHFWXUH GH FH W\SH HVW FHOOH GH ',0$ >*8( ��@ GDQV ODTXHOOH XQH FRXFKH

VXSpULHXUH HVW GpGLpH j XQ PRGXOH GH VXSHUYLVLRQ TXL SDU O¶LQWHUPpGLDLUH GH

O¶LQWHUSUpWDWLRQ G¶$71 FRQWU{OH O¶DFWLYLWp GHV PRGXOHV RSpUDQW GDQV OD FRXFKH

LQIpULHXUH � SHUFHSWLRQ� UDLVRQQHPHQW� DFWLRQ� /H PRGXOH GH SHUFHSWLRQ PHW j MRXU XQ

��� 6H UHSRUWHU DX FKDSLWUH �� � © 0RGqOHV GH FRRUGLQDWLRQ G¶DJHQWV FRJQLWLIV ª�
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HQVHPEOH GH GRQQpHV VXU O¶pWDW GH O¶HQYLURQQHPHQW TXH SHXW FRQVXOWHU OH PRGXOH GH

VXSHUYLVLRQ RX OH PRGXOH GH UDLVRQQHPHQW� /H PRGXOH G¶DFWLRQ HVW FKDUJp GH OD

FRPPXQLFDWLRQ DYHF OHV DXWUHV DJHQWV �UpFHSWLRQ HW pPLVVLRQ GH PHVVDJHV� HW GH

O¶DFWLRQ VXU O¶HQYLURQQHPHQW� /H PRGXOH GH UDLVRQQHPHQW GpILQLW OD UpSRQVH DGDSWpH

DX[ LQIRUPDWLRQV HQ SURYHQDQFH GHV PRGXOHV GH VXSHUYLVLRQ HW G¶DFWLRQ� j SDUWLU GH

VHV SURSUHV FRQQDLVVDQFHV� /H UDLVRQQHPHQW PLV HQ SODFH HQ VRQ VHLQ SUHQG HQ

FRPSWH GHV UpVHDX[ GH GpSHQGDQFHV SDU UDSSRUW DX[ UHVVRXUFHV� PLV j MRXU WRXW DX

ORQJ GH O¶DFWLYLWp GH O¶DJHQW� $ QRWUH FRQQDLVVDQFH� LO Q¶\ D SDV� GDQV OH GRPDLQH�

G¶DUFKLWHFWXUH G¶DJHQW VRFLDOH K\EULGH�

5DLVRQQHPHQW

&RRUGLQDWLRQ

$JHQW UpDFWLI $JHQW K\EULGH $JHQW GpOLEpUDWLI

$JHQW DXWRQRPH 6XEVXPSWLRQ

3(1*,� 0$17$

7RXULQJ 0DFKLQH ,50$� 356�G0$56

$JHQW LQWHUDJLVVDQW 3$&2� 60$5536 ,QWH55DS ,0$*,1(�

$5&+21� $23�

&26<� *5$7(


$JHQW VRFLDO (&2� 3$&25* $'(37� $6,&�

67$56� 6$0�

',0$� &,$�

7DEOHDX ���� &DUDFWpULVDWLRQ GHV DUFKLWHFWXUHV G¶DJHQWV VHORQ OHV YLVLRQV FRRUGLQDWLRQ HW

UDLVRQQHPHQW� (Q LWDOLTXH VRQW LQGLTXpHV OHV DUFKLWHFWXUHV GH W\SH %',

���� $UFKLWHFWXUHV

1RXV UDVVHPEORQV GDQV OH WDEOHDX ��� OHV GLIIpUHQWHV DUFKLWHFWXUHV TXH QRXV

DYRQV GpFULWHV RX FLWpHV HQ OHV FODVVDQW VHORQ OHV GLPHQVLRQV GH FRRUGLQDWLRQ HW GH

UDLVRQQHPHQW SUpVHQWpHV GDQV OD VHFWLRQ ���� /HV GLIIpUHQWHV SUpVHQWDWLRQV PRQWUHQW

TXH OHV PRWLYDWLRQV GRQQDQW OLHX DX GpYHORSSHPHQW GHV DUFKLWHFWXUHV GpFULWHV VRQW

PXOWLSOHV � RXWLO G¶LQWpJUDWLRQ GH ORJLFLHOV H[LVWDQWV GDQV XQ 60$ �$5&+21�

$'(37� ,0$*,1(�� RXWLO GH GpYHORSSHPHQW SRXU GHV DSSOLFDWLRQV SUpFLVHV �356�

6XEVXPSWLRQ� 60$5536� (&2� &26<� RX RXWLOV GH VLPXODWLRQ �3(1*,�

0$17$�� $X�GHOj GH FHV SURSULpWpV H[WULQVqTXHV� QRXV SRXYRQV QRXV LQWpUHVVHU DX[

FDUDFWpULVWLTXHV LQWHUQHV GHV DUFKLWHFWXUHV HQ UHWHQDQW GDQV XQ SUHPLHU WHPSV OD

GpFRPSRVLWLRQ GHV PRGXOHV DX VHLQ GH FKDFXQH GHV DUFKLWHFWXUHV� SXLV OHV

LQWHUDFWLRQV HQWUH FHV PRGXOHV �IOX[ GH GRQQpHV HW GH FRQWU{OH� TXL UpJLVVHQW OH

IRQFWLRQQHPHQW GH O¶DUFKLWHFWXUH�
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������ 'pFRPSRVLWLRQ PRGXODLUH

8QH GpPDUFKH IRQFWLRQQHOOH SHXW FRQGXLUH j GLIIpUHQWHV GpFRPSRVLWLRQV >)2' ��@�

'DQV OH FDGUH GHV LQVWDQFHV G¶DUFKLWHFWXUHV SUpVHQWpHV� FHV GpFRPSRVLWLRQV

DSSDUDLVVHQW SDU UDSSRUW DX[ IRQFWLRQV GH SHUFHSWLRQ HW G¶DFWLRQ� 3RXU FHUWDLQHV

DUFKLWHFWXUHV� XQ RX SOXVLHXUV PRGXOHV UpDOLVHQW FKDFXQ XQH DFWLYLWp FRPSOH[H D\DQW

DFFqV DX[ GRQQpHV SHUoXHV HW DX[ HIIHFWHXUV� &HWWH GpFRPSRVLWLRQ KRUL]RQWDOH �YRLU

ILJXUH ����� HVW YLVLEOH GDQV O¶DUFKLWHFWXUH HQ FRXFKHV GH OD 7RXULQJ 0DFKLQH� GH

O¶DUFKLWHFWXUH VXEVXPSWLRQ RX GDQV OHV DUFKLWHFWXUHV PRQRFRXFKHV�� GH (&2�

3$&2� 0$17$� '¶DXWUHV DUFKLWHFWXUHV VRQW FRQVWLWXpHV GH PRGXOHV TXL SDUWLFLSHQW

j GLIIpUHQWHV DFWLYLWpV VDQV DYRLU DFFqV D SULRUL GLUHFWHPHQW DX[ GRQQpHV SHUoXHV HW

DX[ HIIHFWHXUV� 1RXV DSSHORQV GpFRPSRVLWLRQ YHUWLFDOH PRGXODLUH �YRLU ILJXUH ������

OH FDV R� GHX[ PRGXOHV GLIIpUHQWV GDQV XQ F\FOH GH FRQWU{OH XQLILp RQW DFFqV

UHVSHFWLYHPHQW j OD SHUFHSWLRQ HW j O¶DFWLRQ� &¶HVW FH TXH O¶RQ UHWURXYH SDU H[HPSOH

GDQV OHV DUFKLWHFWXUHV GpOLEpUDWLYHV GH 356� $JHQW�� &26<� 1RXV DSSHORQV

GpFRPSRVLWLRQ YHUWLFDOH HQ FRXFKHV �YRLU ILJXUH ������ OH FDV R� XQ PRGXOH UpDOLVH

O¶LQWHUIDFH DYHF OH V\VWqPH GH SHUFHSWLRQ HW G¶DFWLRQ� &H W\SH GH GpFRPSRVLWLRQ HVW

YLVLEOH GDQV O¶DUFKLWHFWXUH G¶DJHQW K\EULGH G¶,QWH55DS RX GDQV OHV DUFKLWHFWXUHV

G¶DJHQWV GpOLEpUDWLIV SRXU O¶LQWpJUDWLRQ WHOOHV TXH $GHSW� $UFKRQ� ,PDJLQH�

������ ,QWHUDFWLRQV LQWHUPRGXOHV� F\FOH GH FRQWU{OH

6XU FHWWH GpFRPSRVLWLRQ PRGXODLUH� OH FRQWU{OH GX V\VWqPH YD VWUXFWXUHU OH

IRQFWLRQQHPHQW LQWHUQH GH FKDFXQ GHV PRGXOHV HW HQWUH OHV PRGXOHV� /HV

DUFKLWHFWXUHV YHUWLFDOHV PRGXODLUHV HW OHV DUFKLWHFWXUHV PRQRFRXFKHV RQW XQ VHXO

F\FOH GH FRQWU{OH XQLIRUPH TXL HQFKDvQH OHV WUDLWHPHQWV GH FKDFXQ GHV PRGXOHV DX

VHLQ GH O¶DUFKLWHFWXUH�

'DQV OHV DUFKLWHFWXUHV PXOWLFRXFKHV �YRLU ILJXUH ������ VHORQ OD FRXFKH

FRQVLGpUpH� OHV PRGXOHV RQW GHV UHSUpVHQWDWLRQV HW GHV DOJRULWKPHV GLIIpUHQWV SRXU

H[pFXWHU OD UpDFWLRQ HW OD GpOLEpUDWLRQ �FDV GHV DUFKLWHFWXUHV G¶DJHQWV K\EULGHV��� RX

OHV GLIIpUHQWV FRPSRUWHPHQWV �FDV GHV DUFKLWHFWXUHV G¶DJHQWV UpDFWLIV�� 'LIIpUHQWHV

VWUXFWXUHV GH FRQWU{OH GpILQLVVHQW OD FRRSpUDWLRQ HQWUH FHV FRXFKHV� $LQVL�

O¶DUFKLWHFWXUH VXEVXPSWLRQ LQVWLWXH XQH KLpUDUFKLH G¶LQKLELWLRQ�DFWLYDWLRQ GDQV

ODTXHOOH XQ PRGXOH G¶XQH FRXFKH GRQQpH SHXW LQKLEHU XQ PRGXOH G¶XQH FRXFKH

LQIpULHXUH� 'DQV OD 7RXULQJ 0DFKLQH� XQ FRQWU{OHXU FHQWUDO UpJLW OHV LQWHUDFWLRQV

��� 8QH WHOOH GpFRPSRVLWLRQ SRXU OHV DUFKLWHFWXUHV G¶DJHQWV UpDFWLIV Q¶HVW SDV pWRQQDQWH GDQV OD

PHVXUH R� FHV DUFKLWHFWXUHV V¶RSSRVDLHQW j OD FRQFHSWLRQ WUDGLWLRQQHOOH G¶XQ GpFRXSDJH

IRQFWLRQQHO GpGLDQW GHV PRGXOHV j OD SHUFHSWLRQ� j O¶DFWLRQ� j OD SODQLILFDWLRQ� j OD GpFLVLRQ� HWF�

��� /¶K\SRWKqVH HVW TXH GpOLEpUDWLRQ HW UpDFWLRQ VRQW VXU GHV pFKHOOHV WHPSRUHOOHV GLIIpUHQWHV�
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HQWUH FRXFKHV VHORQ XQ PRGH GH FRPSpWLWLRQ� 'DQV OH FDV G¶,QWH55DS� HQ UHYDQFKH�

OD KLpUDUFKLH PLVH HQ SODFH LQGXLW XQ IOX[ GH FRQWU{OH LQYHUVH DX IOX[ GH GRQQpHV TXL

SHXW rWUH TXDOLILp GH PpWD� &HV DUFKLWHFWXUHV HQ FRXFKHV SRXU OD SOXSDUW PHWWHQW HQ

°XYUH XQ F\FOH XQLIRUPH DX VHLQ GH FKDFXQH GHV FRXFKHV SRXU GpILQLU

O¶HQFKDvQHPHQW GHV WUDLWHPHQWV�

)LJXUH ����� 'pFRPSRVLWLRQ PRGXODLUH GHV DUFKLWHFWXUHV j SDUWLU GH >08/ ��@

'pFRPSRVLWLRQ PRGXODLUH $UFKLWHFWXUHV

+RUL]RQWDOH DYHF SOXVLHXUV FRXFKHV 6XEVXPSWLRQ� 7RXULQJ 0DFKLQH�

+RUL]RQWDOH DYHF XQH VHXOH FRXFKH 3HQJL� 0DQWD� (&2�5pVROXWLRQ� 60$536�

3$&25*� 3$&2

9HUWLFDOH PRGXODLUH ,50$� 356�G0$56� $23� &26<�

9HUWLFDOH HQ FRXFKHV ,0$*,1(� ,QWH55DS� &,$� $'(37

7DEOHDX ���� &DUDFWpULVDWLRQ GHV DUFKLWHFWXUHV G¶DJHQWV

VHORQ OHXU GpFRPSRVLWLRQ PRGXODLUH

���� 'LVFXVVLRQ

/HV DUFKLWHFWXUHV G¶DJHQWV VRQW GHV PRGqOHV FRQFHSWXHOV RX LPSOpPHQWpV

LQWpJUDQW GHV PDWpULHOV RX ORJLFLHOV GLYHUV� &RPPH QRXV DYRQV SX OH YRLU� HOOHV VRQW

WUqV QRPEUHXVHV HW GLYHUVHV� 6HORQ OHV DSSOLFDWLRQV� FHV DUFKLWHFWXUHV SHXYHQW JpQpUHU

HW H[pFXWHU GHV SODQV G¶DFWLRQV VDWLVIDLVDQW OHXUV EXWV� WRXW HQ UpDJLVVDQW j GHV

pYpQHPHQWV LQDWWHQGXV SURYHQDQW GH O¶HQYLURQQHPHQW� JpUHU OHV FKDQJHPHQWV HW OHV

LQFHUWLWXGHV� LQWHUDJLU DYHF OHV DXWUHV DJHQWV DYHF GHV ODQJDJHV VRSKLVWLTXpV HW HQILQ�

rWUH FDSDEOHV GH SDUWLFLSHU j GHV RUJDQLVDWLRQV pODERUpHV DYHF OHV DXWUHV DJHQWV� /H

WRXU G¶KRUL]RQ TXH QRXV YHQRQV G¶HQ IDLUH D SHUPLV GH OHV FODVVHU VHORQ OHXUV

FDSDFLWpV GH UDLVRQQHPHQW HW GH FRRSpUDWLRQ GDQV XQ XQLYHUV PXOWL�DJHQW G¶XQH SDUW�

HW VHORQ OHXUV SURSULpWpV DUFKLWHFWXUDOHV G¶DXWUH SDUW�
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&H GRPDLQH GH UHFKHUFKH HVW HQ pYROXWLRQ FRQWLQXHOOH� $LQVL� DX IXU HW j PHVXUH

GHV SURJUqV HIIHFWXpV HW GHV FRQWUDLQWHV DSSOLFDWLYHV� GH QRXYHOOHV DUFKLWHFWXUHV

DSSDUDLVVHQW� $LQVL� GHV DUFKLWHFWXUHV G¶DJHQWV UpFXUVLYHV� F¶HVW�j�GLUH VSpFLILpHV�

FRQoXHV HW LPSODQWpHV FRPPH pWDQW HOOHV�PrPHV GHV V\VWqPHV PXOWL�DJHQWV >),6 ���

0$5 ��� 2&& ��@ FRPPHQFHQW j IDLUH OHXU DSSDULWLRQ� /HV FDSDFLWpV GH

UDLVRQQHPHQW VRQW pJDOHPHQW HQULFKLHV DYHF GHV FDSDFLWpV GH UDLVRQQHPHQW WHPSRUHO

>%28 ��� 9(5 ��@ RX >$// ��@� OD JHVWLRQ G¶pPRWLRQV >$8% ��� %$7 ��@� HWF�

8Q WUDYDLO LPSRUWDQW UHVWH j IDLUH pJDOHPHQW DILQ GH GpYHORSSHU GHV WKpRULHV� GHV

DUFKLWHFWXUHV HW GHV ODQJDJHV SRXU OD VSpFLILFDWLRQ� O¶LPSOpPHQWDWLRQ HW OD YDOLGDWLRQ

G¶DJHQWV� &RQFHUQDQW O¶pYDOXDWLRQ HW OD FRPSDUDLVRQ GH FHV DUFKLWHFWXUHV� LO IDXW

SRXYRLU IRXUQLU GHV FULWqUHV SHUPHWWDQW j SDUWLU G¶XQH FDUDFWpULVDWLRQ GX GRPDLQH

G¶DSSOLFDWLRQ� GH FKRLVLU O¶DUFKLWHFWXUH DGpTXDWH >08/ ��@� 8QH DXWUH SHUVSHFWLYH

FRQVLVWH j WLUHU SURILW GHV HIIRUWV UpDOLVpV DX VHLQ GH OD FRPPXQDXWp GX JpQLH ORJLFLHO

TXL °XYUH GDQV OH VHQV GH IRXUQLU GHV ODQJDJHV GH GHVFULSWLRQ G¶DUFKLWHFWXUH

>021 ��@� GH UpFROWHU GHV VW\OHV G¶DUFKLWHFWXUH HW GH V¶XQLU j OHXUV HIIRUWV DILQ SDU

H[HPSOH GH FRQVWLWXHU GHV SDWURQV GH FRQFHSWLRQV G¶DUFKLWHFWXUHV G¶DJHQWV

>.(1 ��@� GH FRQFHYRLU GHV DUFKLWHFWXUHV SOXV PRGXODLUHV >*8, ��@�

���� %LEOLRJUDSKLH

>$*5 ��@ $*5( 3�(�� &+$30$1 '�� © 3HQJL� DQ LPSOHPHQWDWLRQ RI D 7KHRU\ RI $FWLYLW\ ª�

GDQV 3URFHHGLQJV RI $$$,� 0RUJDQ .DXIPDQ� S� �������� �����

>$// ��@ $//(1 -�� +(1'/(5 -�� 7$7( $� �GLU�� 5HDGLQJV LQ 3ODQQLQJ� 0RUJDQ .DXIPDQQ�

6DQ 0DWHR� &DOLIRUQLH� DR�W �����

>$// ��@ $//28&+( 0�.�� 8QH VRFLpWp G¶DJHQWV WHPSRUHOV SRXU OD VXSHUYLVLRQ GH V\VWqPHV

LQGXVWULHOV� 7KqVH GH GRFWRUDW� (FROH QDWLRQDOH VXSpULHXUH GHV PLQHV GH 6DLQW�(WLHQQH�

8QLYHUVLWp -HDQ 0RQQHW� RFWREUH �����

>$// ��@ $//28&+( 0�.�� %2,66,(5 2�� 6$<(77$7 &�� © 7HPSRUDO 6RFLDO 5HDVRQLQJ LQ

'\QDPLF 0XOWL�$JHQW 6\VWHPV ª� �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV�

S� ������ �����

>$5. ��@ $5.,1 5�&�� © ,QWHJUDWLQJ EHKDYLRUDO� SHUFHSWXDO� DQG ZRUOG NQRZOHGJH LQ UHDFWLYH

QDYLJDWLRQ ª� GDQV >0$(6 ��D@� S� �������� �����

>$8% ��@ $8%e 0�� 6(17(1, $�� (PRWLRQV DV &RPPLWPHQWV 2SHUDWRUV� $ )RXQGDWLRQ IRU

&RQWURO 6WUXFWXUH LQ 0XOWL�$JHQWV 6\VWHPV� 6SULQJHU�9HUODJ� /1$, Q� ����� S� ������

�����

>%$( ��@ %$(,-6 &�� '(0$=($8 <�� $/9$5(6 /�� © 6,*0$ � DSSOLFDWLRQ RI PXOWL�DJHQW

V\VWHPV WR FDUWRJUDSKLF JHQHUDOL]DWLRQ ª� GDQV 9DQ GH 9HOGH :�� 3HUUDP -� �GLU��� $JHQWV

%UHDNLQJ DZD\� �WK (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�

$JHQW :RUOG� 6SULQJHU�9HUODJ� /1$, Q� ����� S� �������� �����
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>%$( ��@ %$(,-6 &�� )RQFWLRQQDOLWp pPHUJHQWH GDQV XQH VRFLpWp G¶DJHQWV DXWRQRPHV� (WXGH

GHV DVSHFWV RUJDQLVDWLRQQHOV GDQV OHV 0XOWL�$JHQWV UpDFWLIV� 7KqVH GH GRFWRUDW� ,13

*UHQREOH� �����

>%$7 ��@ %$7(6 -�� %5<$1 /2<$// $�� 6&277 5(,//< :�� © $Q DUFKLWHFWXUH IRU DFWLRQ�

HPRWLRQ DQG VRFLDO EHKDYLRU ª� GDQV &� &DVWHOIUDQFKL HW (� :HQQHU �GLU��� $UWLILFLDO 6RFLDO

6\VWHPV �3URFHHGLQJV RI WKH �WK (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ

D 0XOWL�$JHQW :RUOG �0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S� ������ �����

>%2, ��@ %2,66,(5 2�� 3UREOqPH GX FRQWU{OH GDQV XQ V\VWqPH LQWpJUp GH YLVLRQ� XWLOLVDWLRQ

G¶XQH DSSURFKH PXOWL�DJHQW� 7KqVH GH 'RFWRUDW� ,13 *UHQREOH� MDQYLHU �����

>%2, ��@ %2,66,(5 2�� '(0$=($8 <�� © 8QH DUFKLWHFWXUH PXOWL�DJHQW SRXU GHV V\VWqPHV GH

YLVLRQ RXYHUWV HW GpFHQWUDOLVpV ª� 7HFKQLTXH HW VFLHQFH LQIRUPDWLTXHV� YRO� ��� Q� ��

S� ���������� �����

>%21 ��@ %21$662 5�3�� .257(1.$03 '�� 0,//(5 '�3�� 6/$&. 0�� © ([SHULHQFHV ZLWK DQ

DUFKLWHFWXUH IRU LQWHOOLJHQW� UHDFWLYH DJHQWV ª� GDQV :RROGULGJH 0�-�� 0�OOHU -�3�� 7DPEH

0� �GLU��� ,QWHOOLJHQW $JHQWV� $JHQW 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� 6SULQJHU�

9HUODJ� /1$, Q� ����� S� �������� �����

>%28 ��@ %28521 7�� 6WUXFWXUHV GH FRPPXQLFDWLRQ HW G¶RUJDQLVDWLRQ SRXU OD FRRSpUDWLRQ

GDQV XQ XQLYHUV PXOWL�DJHQW� 7KqVH GH GRFWRUDW� 3DULV 9,� �����

>%28 ��@ %285<�%5,66(7 $��&�� 028/,1 %�� © 8Q PRGqOH G¶DJHQW LQWpJUDQW GHV PpFDQLVPHV

GH UDLVRQQHPHQW PXOWLSOHV ª� 5HYXH G¶,QWHOOLJHQFH $UWLILFLHOOH� YRO� ��� Q� �� S� �������

�����

>%5$ ��@ %5$'6+$: -�0�� '87),(/' 6�� %(12,7 3�� :22//(< -�'�� © .DR6� 7RZDUG DQ

LQGXVWULDO�VWUHQJWK JHQHULF DJHQW DUFKLWHFWXUH ª� GDQV %UDGVKDZ -�0� �GLU��� 6RIWZDUH

$JHQWV� $$$,�0,7 3UHVV� S� �������� �����

>%5$ ��@ %5$70$10�(�� ,QWHQWLRQV� 3ODQV� DQG 3UDFWLFDO 5HDVRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�

�����

>%5$ ��@ %5$70$1 0�(�� ,65$(/ '�-�� 32//$&. 0�(�� © 3ODQV DQG UHVRXUFH�ERXQGHG

SUDFWLFDO UHDVRQLQJ ª� &RPSXWDWLRQDO ,QWHOOLJHQFH� Q� �� S� �������� �����

>%52 ��@ %522.6 5�� © $ UREXVW OD\HUHG FRQWURO V\VWHP IRU D PRELOH URERW ª� ,((( MRXUQDO

RI URERWLFV DQG DXWRPDWLRQ� YRO� �� Q� �� S� ������ �����

>%52 ��@ %522.6 5�� © ,QWHOOLJHQFH ZLWKRXW UHSUHVHQWDWLRQ ª� $UWLILFLDO ,QWHOOLJHQFH� Q� ���

S� �������� �����

>%85 ��@ %850(,67(5 %�� 681'(50(<(5 .�� © &RRSHUDWLYH SUREOHP VROYLQJ JXLGHG E\

LQWHQWLRQ DQG SHUFHSWLRQ ª� GDQV :HUQHU (�� 'HPD]HDX <� �GLU��� 'HFHQWUDOL]HG $, ,,, �

3URFHHGLQJV RI WKH �UG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�

$JHQW :RUOG �0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S� ������ �����

>&$6 ��@ &$67(/)5$1&+, &�� 0,&(/, 0�� &(67$ $�� © 'HSHQGHQFH UHODWLRQV DPRQJ

DXWRQRPRXV DJHQWV ª� GDQV :HUQHU (�� 'HPD]HDX <� �GLU��� 'HFHQWUDOL]HG $, ,,, ±

3URFHHGLQJV RI WKH �UG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�

$JHQW :RUOG �0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S� �������� �����



Modèles et architectures d’agents     101 

>&$6 ��@ &$67(/)5$1&+, &�� © *XDUDQWHHV IRU $XWRQRP\ LQ &RJQLWLYH $JHQW $UFKLWHFWXUH ª�

GDQV :RROGULGJH 0�-�� -HQQLQJV 1�5� �GLU��� ,QWHOOLJHQW $JHQWV ,� $JHQW 7KHRULHV�

$UFKLWHFWXUHV DQG /DQJXDJHV� 6SULQJHU�9HUODJ� S� ������ �����

>&$6 ��D@ &$67(/)5$1&+, &�� © 0RGHOOLQJ 6RFLDO $FWLRQ IRU $, $JHQWV ª� $UWLILFLDO

,QWHOOLJHQFH� YRO� ���� Q� ���� S� �������� �����

>&$6 ��E@ &$67(/)5$1&+, &�� © 7RZDUGV DQ $JHQW 2QWRORJ\� $XWRQRP\� 'HOHJDWLRQ�

$GDSWLYLW\ ª� GDQV G¶$ORLVL '� �GLU��� ,WDOLDQ MRXUQDO RI WKH $, DVVRFLDWLRQ� QXPpUR VSpFLDO

$JHQWV� �����

>&$9 ��@ &$9('21 /�� 621(1%(5* /�� © 2Q VRFLDO FRPPLWPHQW� UROHV DQG SUHIHUUHG JRDOV ª�

3URFHHGLQJV RI WKH �UG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV� S� ������ �����

>&+$ ��@ &+$30$1 '�� 9LVLRQ ,QVWUXFWLRQ DQG $FWLRQ� 3K' 7KHVLV� 0,7� �����

>&2+ ��@ &2+(1 3�5�� /(9(648( +�-�� © ,QWHQWLRQ LV FKRLFH ZLWK FRPPLWPHQW ª� $UWLILFLDO

,QWHOOLJHQFH� Q� ��� S� �������� �����

>'(& ��@ '(&.(5 .�6�� (QYLURQPHQW FHQWHUHG DQDO\VLV DQG GHVLJQ RI FRRUGLQDWLRQ

PHFKDQLVPV� 3K' 7KHVLV� 8QLY� 2I 0DVVDFKXVHWWV DW $PKHUVW� &RPSXWHU 6FLHQFH 'SW�

�����

>'(0 ��D@ '(0$=($8 <�� 0h//(5 -�3�� © )URP UHDFWLYH WR LQWHQWLRQDO DJHQWV ª� GDQV

'HPD]HDX <�� 0�OOHU -�3� �GLU��� 'HFHQWUDOL]HG $UWLILFLDO ,QWHOOLJHQFH ,,� 3URFHHGLQJV RI

WKH �QG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�$JHQW :RUOG

�0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S� ����� �����

>'(0 ��E@ '(0$=($8 <�� © &RRUGLQDWLRQ SDWWHUQV LQ PXOWL�DJHQW ZRUOGV� DSSOLFDWLRQ WR

URERWLFV DQG FRPSXWHU YLVLRQ ª� GDQV SURFHHGLQJV RI ,(( FROORTXLXP RQ LQWHOOLJHQW DJHQWV�

,(((� /RQGUHV� �����

>'(0 ��@ '(0$=($8 <�� © /D SODWH�IRUPH 3$&2 HW VHV DSSOLFDWLRQV ª� GDQV �H MRXUQpH

QDWLRQDOH GX 35&�,$ VXU OHV 6\VWqPHV 0XOWL�$JHQWV� 35&�,$� 0RQWSHOOLHU� �����

>'(0 ��@ '(0$=($8 <�� © )URP LQWHUDFWLRQV WR FROOHFWLYH EHKDYLRXU LQ DJHQW�EDVHG

V\VWHPV ª� GDQV 3URFHHGLQJV RI WKH �VW (XURSHDQ &RQIHUHQFH RQ &RJQLWLYH 6FLHQFH� 6DLQW�

0DOR� S� �������� �����

>'(1 ��@ '(11(7'�&�� 7KH LQWHQWLRQDO 6WDQFH� 0,7 3UHVV� �����

>',* ��@ ',*180 )�� :(,*$1' +�� © &RPPXQLFDWLRQ DQG 'HRQWLF /RJLF ª� GDQV 5� :LHULQJD�

5� )HHQVWUD �GLU��� ,QIRUPDWLRQ V\VWHPV� &RUUHFWQHVV DQG 5HXVDELOLW\� S� �������� �����

>'52 ��@ '52*28/ $�� '8%5(8,/ &�� © (FR 3UREOHP 6ROYLQJ� 5HVXOWV RI WKH 1�3X]]OH ª�

GDQV :(51(5 (�� '(0$=($8 <� �GLU��� 'HFHQWUDOL]HG $UWLILFLDO ,QWHOOLJHQFH ,,,�

3URFHHGLQJV RI WKH �UG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�

$JHQW :RUOG �0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S��������� �����

>'52 ��@ '52*28/ $�� 'H OD VLPXODWLRQ PXOWL�DJHQW j OD UpVROXWLRQ FROOHFWLYH GH SUREOqPHV�

8QH pWXGH GH O¶pPHUJHQFH GH VWUXFWXUHV G¶RUJDQLVDWLRQ GDQV OHV V\VWqPHV PXOWL�DJHQWV�

7KqVH GH O¶XQLYHUVLWp 3DULV �� �����

>)$* ��@ )$*,1 5�� +$/3(51 -�<�� 026(6 <�� 9$5', 0�<�� 5HDVRQLQJ DERXW .QRZOHGJH�

0,7 3UHVV� �����
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>)(5 ��@ )(5%(5 -�� © (FR 3UREOHP 6ROYLQJ� KRZ WR VROYH D SUREOHP E\ LQWHUDFWLRQV ª� GDQV

3URFHHGLQJV RI �WK ZRUNVKRS RQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� �����

>)(5 ��@ )(5%(5 -�� -$&23,1 (�� © 7KH IUDPHZRUN RI (FR 3UREOHP 6ROYLQJ ª� GDQV 'HPD]HDX

<�� 0�OOHU -�3� �GLU��� 'HFHQWUDOL]HG $UWLILFLDO ,QWHOOLJHQFH ,,� 3URFHHGLQJV RI WKH

�QG (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�$JHQW :RUOG

�0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S� �������� �����

>)(5 ��@ )(5*8621 ,�$�� 7RXULQJ0DFKLQHV� $Q $UFKLWHFWXUH IRU G\QDPLF� 5DWLRQDO� 0RELOH

$JHQWV� 3K' 7KHVLV� &ODUH +DOO� 8QLYHUVLW\ RI &DPEULGJH� *UDQGH�%UHWDJQH� �����

>)(5 ��D@ )(5%(5 -�� /HV V\VWqPHV PXOWL�DJHQWV� YHUV XQH LQWHOOLJHQFH FROOHFWLYH�

,QWHU(GLWLRQV� �����

>)(5 ��E@ )(5*8621 ,�$�� © ,QWHJUDWHG FRQWURO DQG FRRUGLQDWHG EHKDYLRXU� D FDVH IRU DJHQW

PRGHOV ª� GDQV :RROGULGJH 0�-�� -HQQLQJV 1�5� �GLU��� ,QWHOOLJHQW $JHQWV� 7KHRULHV�

$UFKLWHFWXUHV DQG /DQJXDJHV� S� �������� 6SULQJHU�9HUODJ� /1$, Q� ���� �����

>)(5 ��@ )(55$1' 1�� '(0$=($8 <�� %$(,-6 &�� © 6\VWqPHV PXOWL�DJHQWV UpDFWLIV HW

UpVROXWLRQ GH SUREOqPHV VSDWLDOLVpV ª� 5HYXH G¶,QWHOOLJHQFH $UWLILFLHOOH� YRO� ��� Q� ��

S� ������ �����

>),5 ��@ ),5%< 5�-�� $GDSWLYH H[HFXWLRQ LQ G\QDPLF GRPDLQV� 3K' 7KHVLV� <DOH 8QLYHUVLW\�

�����

>),6 ��D@ ),6&+(5 .�� 0h//(5 -�3�� 3,6&+(/ 0�� 6&+,(5 '�� © $ 0RGHO IRU FRRSHUDWLYH

WUDQVSRUWDWLRQ VFKHGXOLQJ ª� GDQV 3URFHHGLQJV �VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�

$JHQW 6\VWHPV� S� �������� �����

>),6 ��E@ ),6&+(5 .�� 0h//(5 -�3�� 3,6&+(/ 0�� © $ 3UDJPDWLF %', $UFKLWHFWXUH ª� GDQV

:RROGULGJH 0�-�� -HQQLQJV 1�5� �GLU��� ,QWHOOLJHQW $JHQWV� 7KHRULHV� $UFKLWHFWXUHV� DQG

/DQJXDJHV� S� �������� 6SULQJHU�9HUODJ� /1$, Q� ���� �����

>),6 ��@ ),6&+(5 .�� 0h//(5 -�3�� 3,6&+(/ 0�� © $JHQ'$ ± $ *HQHUDO 7HVWEHG IRU

'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH $SSOLFDWLRQV ª� GDQV )RXQGDWLRQV RI 'LVWULEXWHG

$UWLILFLDO ,QWHOOLJHQFH� 2¶+DUH *�0�3�� -HQQLQJV 1�5� �GLU��� -RKQ :LOH\ 	 6RQV� S� ����

���� �����

>),6 ��@ ),6+(5 0�� :22/'5,'*( 0�-�� © 2Q WKH IRUPDO VSHFLILFDWLRQ DQG YHULILFDWLRQ RI

PXOWL�DJHQW V\VWHPV ª� ,QW� -RXUQDO RI &RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV� YRO� �� Q� ��

S� ������ �����

>),6 ��@ ),6+(5 0�� © 5HSUHVHQWLQJ $EVWUDFW $JHQW $UFKLWHFWXUH ª� GDQV 0�OOHU -�3�� 6LQJK

0�3�� 5DR $�6� �GLU��� ,QWHOOLJHQW $JHQWV� 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV�

6SULQJHU�9HUODJ� /1$, Q� ����� S� �������� �����

>)2' ��@ )2'25 -�$�� 7KH PRGXODULW\ RI 0LQG� 0,7 3UHVV� &DPEULGJH� 0$� �����

>)5$ ��@ )5$1./,1 6�� *5$(66(5 $�� © ,V LW DQ $JHQW� RU MXVW D 3URJUDP" $ 7D[RQRP\ IRU

DXWRQRPRXV DJHQWV ª� 0�OOHU -�3�� :RROGULGJH 0�-�� -HQQLQJV 1�5� �GLU��� ,QWHOOLJHQW

$JHQWV ,,,� 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� 6SULQJHU�9HUODJ� /1$, Q� �����

S� ������ �����
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>*(1 ��@ *(1(6(5(7+ 0�5�� .(7&+3(/ 6�3�� © 6RIWZDUH $JHQWV ª� &RPPXQLFDWLRQV RI WKH

$&0� S� ������ MXLOOHW �����

>*(2 ��@ *(25*()) 0�3�� /$16.< $�/�� © 5HDFWLYH UHDVRQLQJ DQG SODQQLQJ ª� GDQV

3URFHHGLQJV RI WKH �WK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �$$$,����� S� ����

���� �����

>*(2 ��@ *(25*()) 0�3�� ,1*5$1' )�)�� © 'HFLVLRQ�PDNLQJ LQ DQ HPEHGGHG UHDVRQLQJ

V\VWHP ª� GDQV 3URFHHGLQJV RI WKH ,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ $UWLILFLDO

,QWHOOLJHQFH� S� �������� �����

>*(2 ��@ *(25*()) 0�3�� 3(// %�� 32//$&. 0�� 7$0%( 0�� :22/'5,'*( 0�-�� © 7KH

%HOLHI�'HVLUH�,QWHQWLRQ 0RGHO RI $JHQF\ ª� GDQV 0�OOHU -�3�� 6LQJK 0�3�� 5DR $�6� �GLU���

,QWHOOLJHQW $JHQWV� 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� 6SULQJHU�9HUODJ� /1$,

Q� ����� �����

>*0< ��@ *0<75$6,(:,&= 3�-�� '85)(( (�+�� © $ ULJRURXV RSHUDWLRQQDO IRUPDOL]DWLRQ RI

UHFXUVLYH PRGHOLQJ ª� GDQV 3URFHHGLQJV RI WKH �VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�

$JHQW 6\VWHPV �,&0$6�� $$$, 3UHVV� S� �������� �����

>*22 ��@ *22':,1 5�� )RUPDOL]LQJ SURSHUWLHV RI DJHQWV� 7HFK� 5HSRUW &08�&6��������

&DUQHJLH 0HOORQ 8QLYHUVLW\� �����

>*8( ��@ *8(66280 =�� 8Q HQYLURQQHPHQW RSpUDWLRQQHO GH FRQFHSWLRQ HW GH UpDOLVDWLRQ GH

V\VWqPHV PXOWL�DJHQWV� 7KqVH GH GRFWRUDW� 8QLYHUVLWp 3LHUUH HW 0DULH &XULH� 3DULV� �����

>*8, ��@ *8,//(0(7 $�� +$Í. *�� 0(85,66( 7�� %5,27 -�3�� /+8,//,(5 0�� © 0LVH HQ °XYUH

G¶XQH DSSURFKH FRPSRQHQWLHOOH SRXU OD FRQFHSWLRQ G¶DJHQWV ª� GDQV *OHL]HV 0�3��

0DUFHQDF 3� �GLU��� $FWHV GHV MRXUQpHV IUDQFRSKRQHV ,$' HW 60$� +HUPqV� S� ������ �����

>+$' ��@ +$''$', $�� © 7RZDUGV D SUDJPDWLF WKHRU\ RI LQWHUDFWLRQV ª� GDQV 3URFHHGLQJV RI

�VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV �,&0$6�� $$$, 3UHVV� S� ��������

�����

>+$1 ��@ +$11281 0�� %2,66,(5 2�� 6,&+0$1 -�6�� 6$<(77$7 &�� © 02,6( � XQ PRGqOH

RUJDQLVDWLRQQHO SRXU OD FRQFHSWLRQ GH V\VWqPHV PXOWL�DJHQWV ª� GDQV *OHL]HV 0�3��

0DUFHQDF 3� �GLU��� $FWHV GHV MRXUQpHV IUDQFRSKRQHV ,$' HW 60$� +HUPqV� S� ��������

�����

>+$6 ��@ +$66281 0�� '(0$=($8 <�� /$8*,(5 &�� © 0RWLRQ FRQWURO RU D FDU�OLNH URERW�

SRWHQWLDO ILHOG DQG PXOWL�DJHQW DSSURDFKHV ª� GDQV 3URFHHGLQJV RI �WK ,((( ,QWHUQDWLRQDO

FRQIHUHQFH RQ ,QWHOOLJHQW 5RERWV DQG 6\VWHPV� �����

>+$8 ��@ +$8*(1('(5 +�� 67(,1(5 '�� 0&&$%( )�*�� © ,0$*,1(� $ IUDPHZRUN IRU

EXLOGLQJ PXOWL�DJHQW V\VWHPV ª� GDQV 'HHQ 6�0� �GLU��� 3URFHHGLQJV RI WKH ����

,QWHUQDWLRQDO :RUNLQJ &RQIHUHQFH RQ &RRSHUDWLQJ .QRZOHGJH %DVHG 6\VWHPV �&.%6���� �

S� ������ �����

>+$< ��@ +$<(6�527+ %�� © $ %ODFNERDUG $UFKLWHFWXUH IRU &RQWURO ª� $UWLILFLDO ,QWHOOLJHQFH�

Q� ��� S� �������� �����

>+$< ��@ +$<(6�527+ %�� 3)/(*(5 .�� /$/$1'$ 3�� 025,*127 3�� %$/$%$129,& 0��

© $ 'RPDLQ�VSHFLILF VRIWZDUH DUFKLWHFWXUH IRU DGDSWDWLYH LQWHOOLJHQW V\VWHPV ª� ,(((

WUDQVDFWLRQ RQ 6RIWZDUH (QJLQHHULQJ� YRO� ��� Q� �� S� �������� �����
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>+8+ ��@ +8+160�� 6,1*+0�3�� © $JHQWV DQG PXOWL�DJHQW V\VWHPV� WKHPHV� DSSURDFKHV DQG

FKDOOHQJHV ª� GDQV +XKQV 0�� 6LQJK 0�3� �GLU��� 5HDGLQJV LQ DJHQWV� 0RUJDQ .DXIPDQQ�

S� ����� �����

>,19 ��@ '¶,19(512 0�� .,11< '�� /8&. 0�� :22/'5,'*( 0�-�� © $ )RUPDO 6SHFLILFDWLRQ

RI G0$56 ª� GDQV 6LQJK 0�3�� 5DR $�� :RROGULGJH 0�-� �GLU��� ,QWHOOLJHQW $JHQWV ,9�

7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� 6SULQJHU�9HUODJ� /1$, Q� ����� S� ��������

�����

>-(1 ��D@ -(11,1*6 1�5�� © &RPPLWPHQWV DQG &RQYHQWLRQV� WKH IRXQGDWLRQ RI FRRUGLQDWLRQ

LQ PXOWL�DJHQW V\VWHPV ª� GDQV .QRZ� (QJ� 5HY�� YRO� �� Q� �� S� �������� �����

>-(1 ��E@ -(11,1*6 1�5�� © 6SHFLILFDWLRQ DQG LPSOHPHQWDWLRQ RI D %HOLHI�'HVLUH�-RLQW�

,QWHQWLRQ $UFKLWHFWXUH IRU FROODERUDWLYH SUREOHP VROYLQJ ª� ,QW� -RXUQDO RI ,QWHOOLJHQW DQG

&RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV� YRO� �� Q� �� S� �������� �����

>-(1 ��@ -(11,1*6 1�5�� © &RQWUROOLQJ FRRSHUDWLYH SUREOHP VROYLQJ LQ LQGXVWULDO PXOWL�DJHQW

V\VWHPV XVLQJ MRLQW LQWHQWLRQV ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� �� S� �������� �����

>-(1 ��@ -(11,1*6 1�5�� 0$0'$1, (�+�� /$5(6*2,7, ,�� 3(5(= -�� &25(5$ -�� © 8VLQJ

$5&+21 WR GHYHORS UHDO�ZRUOG '$, DSSOLFDWLRQV ª� ,((( ([SHUW� YRO� ��� Q� �� S� ������

�����

>-(1 ��D@ -(11,1*6 1�5�� 1250$1 7�-�� )$5$7,1 3�� 2¶%5,(1 3�� 2'*(56 %�� © $XWRQRPRXV

$JHQWV IRU %XVLQHVV 3URFHVV 0DQDJHPHQW ª� GDQV ,QWHUQDWLRQDO -RXUQDO RI $SSOLHG

$UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� �� S� �������� �����

>-(1 ��E@ -(11,1*6 1�5�� )$5$7,1 3�� 1250$1 7�-�� 2¶%5,(1 3�� 2'*(56 %�� $/7< -�/��

© ,PSOHPHQWLQJ D %XVLQHVV 3URFHVV 0DQDJHPHQW 6\VWHP XVLQJ $'(37� $ 5HDO�:RUOG

&DVH 6WXG\ ª� GDQV ,QWHUQDWLRQDO -RXUQDO RI $SSOLHG $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� ��

S� �������� �����

>-81 ��@ -81* &�*�� © 2Q WKH 5ROH RI &RPSXWDWLRQDO 0RGHOV IRU VSHFLI\LQJ +\EULG

$JHQWV ª� GDQV &\EHUQHWLFV DQG 6\VWHPV� S� �������� �����

>.$( ��@ .$(/%/,1* /�3�� © $Q DUFKLWHFWXUH IRU LQWHOOLJHQW UHDFWLYH V\VWHPV ª� GDQV *HRUJHII

0�3�� /DQVN\ $�/� �GLU��� 5HDVRQLQJ DERXW $FWLRQV DQG 3ODQV ± SURFHHGLQJV RI WKH ����

:RUNVKRS� 0RUJDQ�.DXIPDQQ� S� �������� �����

>.(1 ��@ .(1'$// (�$�� 0$/.281 0�7�� -,$1* &�� © 0XOWL�$JHQW 6\VWHP GHVLJQ EDVHG RQ

REMHFW RULHQWHG SDWWHUQV ª� 5HSRUW RQ 2EMHFW 2ULHQWHG 'HVLJQ LQ -RXUQDO RI 2EMHFW

2ULHQWHG 3URJUDPPLQJ� S� ������ IpYULHU �����

>/(6 ��@ /(66(5 9�5�� © 5HIOHFWLRQV RQ WKH 1DWXUH RI 0XOWL�$JHQW &RRUGLQDWLRQ DQG LWV

,PSOLFDWLRQV IRU DQ $JHQW $UFKLWHFWXUH ª� -RXU� $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW

6\VWHPV� �� S� ������� �����

>/8& ��@ /8&.0�� '¶,19(5120�� © $ IRUPDO IUDPHZRUN IRU $JHQF\ DQG $XWRQRP\ ª� GDQV

3URFHHGLQJV RI WKH �VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV �,&0$6�� $$$,

3UHVV� S� �������� �����

>0$( ��D@ 0$(6 3�� 'HVLJQLQJ $XWRQRPRXV $JHQWV� 0,7 3UHVV� �����
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>0$( ��E@ 0$(6 3�� © 6LWXDWHG DJHQWV FDQ KDYH JRDOV ª� GDQV 0$(6 3� �GLU��� 'HVLJQLQJ

$XWRQRPRXV $JHQWV� 0,7 3UHVV� S� ������ �����

>0$5 ��@ 0$5&(1$& 3�� © 0RGpOLVDWLRQ G V\VWqPHV FRPSOH[HV SDU DJHQW ª� 7HFKQLTXH HW

VFLHQFH LQIRUPDWLTXHV� YRO� ��� Q� �� S� ���������� �����

>0,/ ��@ 0,/2-,&,& '�� © 0RELOH $JHQW $SSOLFDWLRQV ª� ,((( &RQFXUUHQF\� S� ������ MXLOOHW�

VHSWHPEUH� �����

>021 ��@ 02152( 5�7�� .203$1(. $�� 0(/721 5�� *$5/$1 '�� © $UFKLWHFWXUDO VW\OHV�

'HVLJQ SDWWHUQV DQG REMHFWV ª� ,((( 6RIWZDUH� S� ������ �����

>022 ��@ 0225( 5�&�� © $ IRUPDO WKHRU\ RI NQRZOHGJH DQG DFWLRQ ª� GDQV $OOHQ -�)��

+HQGOHU -�� 7DWH $� �GLU��� 5HDGLQJV LQ 3ODQQLQJ� S� �������� 0RUJDQ .DXIPDQQ� �����

>028 ��@ 028/,1 %�� &+$,%�'5$$ %�� © $Q 2YHUYLHZ RI 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH ª� GDQV 2¶+DUH *�0�3�� -HQQLQJV 1�5� �GLU��� )RXQGDWLRQV RI 'LVWULEXWHG

$UWLILFLDO ,QWHOOLJHQFH� -RKQ :LOH\ 	 6RQV� S� ����� �����

>08/ ��@ 0h//(5 -�3�� 3,6&+(/ 0�� © $Q DUFKLWHFWXUH IRU G\QDPLFDOO\ LQWHUDFWLQJ DJHQWV ª�

,QW� -� ,QWHOO� &RRS� ,QI� 6\VW�� YRO� �� Q� �� S� ������ �����

>08/ ��@ 0h//(5 -�3�� 3,6&+(/ 0�� 7+,(/ 0�� © 0RGHOOLQJ UHDFWLYH EHKDYLRXU LQ YHUWLFDOO\

OD\HUHG DJHQW DUFKLWHFWXUHV ª� GDQV :RROGULGJH 0�-�� -HQQLQJV 1�5� �GLU��� ,QWHOOLJHQW

$JHQWV� 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� S� �������� 6SULQJHU�9HUODJ� /1$,

Q� ���� �����

>08/ ��@ 0h//(5 -�3�� 7KH 'HVLJQ RI ,QWHOOLJHQW $JHQWV� $ /D\HUHG $SSURDFK� 6SULQJHU�

9HUODJ� /1$, Q� ����� �����

>08/ ��@ 0h//(5 -�3�� © &RQWURO $UFKLWHFWXUHV IRU $XWRQRPRXV DQG ,QWHUDFWLQJ $JHQWV� $

6XUYH\ ª� &DYHGRQ /�� 5DR $�6�� :REFNH :� �GLU��� ,QWHOOLJHQW $JHQW 6\VWHPV� WKHRUHWLFDO

DQG SUDFWLFDO LVVXHV� S� ����� 6SULQJHU�9HUODJ� /1$, Q� ����� �����

>08/ ��@ 0h//(5 -�3�� 7KH ULJKW DJHQW �DUFKLWHFWXUH� WR GR WKH ULJKW WKLQJ� ,QWHOOLJHQW $JHQWV

9� 6SULQJHU�9HUODJ� /1$, ����� S� �������� �����

>1$. ��@ 1$.$6+,0$ +�� 12'$ ,�� © '\QDPLF VXEVXPSWLRQ DUFKLWHFWXUH IRU SURJUDPPLQJ

LQWHOOLJHQW DJHQWV ª� GDQV 3URFHHGLQJV RI �UG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW

6\VWHPV� S� �������� �����

>1(: ��@ 1(:(// $�� © 8QLILHG 7KHRULHV RI &RJQLWLRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�

&DPEULGJH�/RQGUHV� �����

>2&& ��@ 2&&(//2 0�� '(0$=($8 <�� © 9HUV XQH DSSURFKH GH FRQFHSWLRQ HW GH GHVFULSWLRQ

UpFXUVLYH HQ XQLYHUV PXOWL�DJHQWV ª� GDQV 3URFHHGLQJV RI -RXUQpHV )UDQFRSKRQHV VXU

,QWHOOLJHQFH $UWLILFLHOOH 'LVWULEXpH HW 6\VWqPHV 0XOWL�$JHQWV� S� �������� �����

>3$7 ��@ 3$77,621 +�(�� &25.,// '�'�� /(66(5 9�5�� © ,QVWDQWLDWLQJ 'HVFULSWLRQ RI

2UJDQL]DWLRQDO 6WUXFWXUHV ª� +XKQV 0�1� �GLU��� '$,� 5HVHDUFK 1RWHV LQ $,� 0RUJDQ

.DXIPDQQ�3LWPDQ 3XEOLVKHUV� S� ������ �����

>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� © 0RGHOLQJ UDWLRQDO DJHQWV ZLWKLQ D %',�

$UFKLWHFWXUH ª� GDQV )LNHV 5�� 6DQGHZDOO (� �GLU��� 3URFHHGLQJV RI .QRZOHGJH

5HSUHVHQWDWLRQ DQG 5HDVRQLQJ� S� �������� �����
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>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� © $Q $EVWUDFW $UFKLWHFWXUH IRU 5DWLRQDO $JHQWV ª� GDQV

5LFK &�� 6ZDUWRXW :�� 1HEHO %� �GLU��� 3URFHHGLQJV RI .QRZOHGJH 5HSUHVHQWDWLRQ DQG

5HDVRQLQJ� 0RUJDQ�.DXIPDQQ� S� �������� �����

>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� © $ PRGHO�WKHRUHWLF DSSURDFK WR WKH YHULILFDWLRQ RI

VLWXDWHG UHDVRQLQJ V\VWHPV ª� GDQV 3URFHHGLQJV RI ��WK ,QW� -RLQW &RQI� RQ $UWLILFLDO

,QWHOOLJHQFH� S� �������� �����

>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� © %', $JHQWV� IURP WKHRU\ WR SUDFWLFH ª� GDQV

3URFHHGLQJV RI �VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV �,&0$6�� $$$,

3UHVV� S� �������� �����

>5$2 ��@ 5$2 $�6�� © $JHQW6SHDN�/�� %', $JHQWV VSHDN RXW LQ D ORJLFDO FRPSXWDEOH

ODQJXDJH ª� GDQV 9DQ 'H 9HOGH :�� 3HUUDP -� �GLU��� $JHQWV %UHDNLQJ $ZD\� 3URFHHGLQJV

RI �WK (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�$JHQW :RUOG �

S� ������ 6SULQJHU�9HUODJ� /1$, Q� ����� �����

>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� 6,1*+ 0�3�� © )RUPDO PHWKRGV LQ '$, ª� GDQV

*� :HLVV �GLU��� 0XOWL�$JHQW V\VWHPV� $ PRGHUQ DSSURDFK WR 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH� 0,7 3UHVV� S� �������� �����

>526 ��@ 526(16&+(,1 6�-�� .$(/%/,1* /�3�� © $ 6LWXDWHG YLHZ RI UHSUHVHQWDWLRQ DQG

FRQWUR ª� GDQV +DOSHUQ -�<� �GLU��� 3URFHHGLQJV RI WKH ���� FRQIHUHQFH RQ WKHRUHWLFDO

DVSHFWV RI UHDVRQLQJ DERXW NQRZOHGJH� S� ������ 0RUJDQ .DXIPDQQ� �����

>586 ��@ 5866(/ 6�-�� :()$/' (�� 'R WKH ULJKW WKLQJ ± 6WXGLHV LQ /LPLWHG 5DWLRQDOLW\� 0,7

3UHVV� &DPEULGJH� 0$� �����

>586 ��@ 5866(/ 6�-�� 1259,* 3�� $UWLILFLDO ,QWHOOLJHQFH� $ 0RGHUQ $SSURDFK� 3UHQWLFH�+DOO�

�����

>6+$ ��@ 6+$: 0�� *$5/$1 '�� )RUPXODWLRQV DQG )RUPDOLVPV LQ 6RIWZDUH $UFKLWHFWXUH�

6SULQJHU�9HUODJ� /1&6 Q� ����� �����

>6+2 ��@ 6+2+$0 <�� © $JHQW 2ULHQWHG 3URJUDPPLQJ ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� ��

(OVHYLHU� S� ������ �����

>6+2 ��@ 6+2+$0 <�� 7(11(1+2/= 0�� © 6RFLDO ODZV IRU DUWLILFLDO DJHQW VRFLHWLHV � RII�OLQH

GHVLJQ ª� $UWLILFLDO ,QWHOOLJHQFH� ��� S� �������� (OVHYLHU� �����

>6,& ��@ 6,&+0$1 -6�� '(0$=($8 <�� © ([SORLWLQJ VRFLDO UHDVRQLQJ WR GHDO ZLWK DJHQF\ OHYHO

LQFRQVLVWHQF\ ª� GDQV 3URFHHGLQJV RI WKH �VW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW

6\VWHPV �,&0$6¶���� $$$, 3UHVV� S� �������� �����

>6,( ��@ 6,(55$ &�� -(11,1*6 1�5�� 125,(*$ 3�� 3$56216 6�� © $ IUDPHZRUN IRU

DUJXPHQWDWLRQ�EDVHG QHJRWLDWLRQ ª� GDQV 6LQJK 0�3�� 5DR $�6�� :RROGULGJH 0�-� �GLU���

,QWHOOLJHQW $JHQWV ,9� 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� 6SULQJHU�9HUODJ� /1$,

Q� ����� S� �������� �����

>6,1 ��@ 6,1*+0�3��0XOWL�$JHQW V\VWHPV� D WKHRUHWLFDO IUDPHZRUN IRU LQWHQWLRQV� NQRZ�KRZ�

DQG FRPPXQLFDWLRQV� 6SULQJHU�9HUODJ� /1$, Q� ���� �����

>67( ��@ 67((/6 /�� © &RRSHUDWLRQ EHWZHHQ 'LVWULEXWHG $JHQWV WKURXJK 6HOI�2UJDQL]DWLRQ ª�

GDQV 'HPD]HDX <�� 0�OOHU -��3� �GLU��� 'HFHQWUDOL]HG $, ± 3URFHHGLQJV RI WKH �VW
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(XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�$JHQW :RUOG

�0$$0$:����� (OVHYLHU 1RUWK�+ROODQG� S� �������� �����

>67( ��@ 67(,1(5 '�'�� © ,0$*,1(� $Q ,QWHJUDWHG (QYLURQPHQW IRU &RQVWUXFWLQJ

'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH 6\VWHPV ª� GDQV 2¶+DUH *�0�3�� -HQQLQJV 1�5� �GLU���

)RXQGDWLRQV RI 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� -RKQ :LOH\ 	 6RQV� S� �������� �����

>7+2 ��@ 7+20$6 6�5�� © 7KH 3/$&$ $JHQW 3URJUDPPLQJ /DQJXDJH ª� GDQV :RROGULGJH

0�-�� -HQQLQJV 1�5� �GLU��� ,QWHOOLJHQW $JHQWV ,� $JHQW 7KHRULHV� $UFKLWHFWXUHV DQG

/DQJXDJHV� 6SULQJHU�9HUODJ� S� �������� �����

>9(5 ��@ 9(5&287(5 /�� &RQFHSWLRQ HW PLVH HQ °XYUH GH V\VWqPHV PXOWL�DJHQWV RXYHUWV HW

GLVWULEXpV� 7KqVH GH GRFWRUDW� (FROH QDWLRQDOH VXSpULHXUH GHV PLQHV GH 6DLQW�(WLHQQH�

8QLYHUVLWp -HDQ 0RQQHW� GpFHPEUH �����

>9(5 ��@ 9(5( 6�� %,&.025( 7�� © $ EDVLF DJHQW ª� &RPSXWDWLRQDO ,QWHOOLJHQFH� Q� ��

S� ������ �����

>9(5 ��@ 9(5+$5(1 (�0�� ',*180 )�� %26 6�� © ,PSOHPHQWDWLRQ RI &RRSHUDWLYH $JHQW

$UFKLWHFWXUH %DVHG RQ WKH /DQJXDJH�$FWLRQ 3HUVSHFWLYH ª� GDQV 6LQJK 0�3�� 5DR $�6��

:RROGULGJH 0�-� �GLU��� ,QWHOOLJHQW $JHQWV ,9� $JHQW 7KHRULHV� $UFKLWHFWXUHV� DQG

/DQJXDJHV� 6SULQJHU�9HUODJ� /1$, Q� ����� S� ������ �����

>:$9 ��@ :$9,6+ 3�� ([SORLWLQJ (PHUJHQW %HKDYLRXU LQ 0XOWL�$JHQW 6\VWHPV� GDQV :HUQHU

(�� 'HPD]HDX <� �GLU��� 'HFHQWUDOL]HG $, ,,, ± 3URFHHGLQJV RI WKH �UG (XURSHDQ :RUNVKRS

RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV LQ D 0XOWL�$JHQW :RUOG �0$$0$:����� (OVHYLHU

1RUWK�+ROODQG� S� �������� �����

>:,7 ��@ :,77,* 7�� $5&+21� $Q $UFKLWHFWXUH IRU 0XOWL�$JHQW 6\VWHPV� (OOLV +RUZRRG�

&KLFKHVWHU� �����

>:22 ��@ :22/'5,'*( 0�-�� 7KH ORJLFDO PRGHOOLQJ RI FRPSXWDWLRQDO PXOWL�DJHQW V\VWHPV�

3K' 7KHVLV� 80,67� 'HSW� RI FRPSXWDWLRQ� 0DQFKHVWHU� *UDQGH�%UHWDJQH� �����

>:22 ��@ :22/'5,'*( 0�-�� © ,QWHOOLJHQW $JHQWV ª� GDQV :HLVV *� �GLU��� 0XOWL�$JHQW

V\VWHPV� $ PRGHUQ DSSURDFK WR 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� 0,7 3UHVV� �����



&KDSLWUH����

0RGqOHV�GH�FRPPXQLFDWLRQ��

���� ,QWURGXFWLRQ

'DQV OH GRPDLQH GH OD UHFKHUFKH� OD FRPPXQLFDWLRQ HVW XQ REMHW G¶pWXGH

PXOWLIRUPH H[SORUp SDU PDLQWHV GLVFLSOLQHV� FRPPH OD SV\FKRORJLH� OD ELRORJLH� OHV

VFLHQFHV FRJQLWLYHV RX HQFRUH O¶LQIRUPDWLTXH HW� HQ FH TXL QRXV FRQFHUQH� OHV

V\VWqPHV PXOWL�DJHQWV �60$�� &KDTXH GLVFLSOLQH DERUGH OD FRPPXQLFDWLRQ VHORQ XQ

D[H SULYLOpJLp� VD SUREOpPDWLTXH SURSUH HW UHQYRLH j GHV REMHWV G¶pWXGH GLYHUV� ,O Q¶\

D GRQF SDV XQH PDLV GHV VFLHQFHV GH OD FRPPXQLFDWLRQ HW� SDU QDWXUH� OH GRPDLQH GH

OD FRPPXQLFDWLRQ HVW SOXULGLVFLSOLQDLUH�

5LHQ G¶pWRQQDQW GRQF TXH OH GRPDLQH GHV 60$� SRXU OHTXHO OHV QRWLRQV
G¶LQWHUDFWLRQ HW GH FRPPXQLFDWLRQ HQWUH DJHQWV VRQW IRQGDPHQWDOHV� YRLUH SUHPLqUHV

SDU UDSSRUW j OD QRWLRQ PrPH G¶DJHQW� V¶LQVSLUH� HPSUXQWH� LPSRUWH GHV WKpRULHV

LVVXHV GHV DXWUHV GLVFLSOLQHV� 1RXV YHUURQV HQ SDUWLFXOLHU TX¶j O¶LQVWDU GHV UHFKHUFKHV

HQ VFLHQFHV GH OD FRPPXQLFDWLRQ TXL RQW FRPSULV GHSXLV ORQJWHPSV TXH OD

FRPPXQLFDWLRQ QH VH UpGXLW SDV j OD VLPSOH WUDQVPLVVLRQ G¶XQH LQIRUPDWLRQ SRUWHXVH

G¶XQ VHQV TXH OH UpFHSWHXU GpFRGH� OHV UHFKHUFKHV HQ 60$ VH VRQW RULHQWpHV YHUV GHV
PRGqOHV SOXV FRPSOH[HV GH FRPPXQLFDWLRQ HQWUH DJHQWV� 3DU H[HPSOH� GLVWLQJXHU OD

VLJQLILFDWLRQ GX PHVVDJH GH O¶LQWHQWLRQ GH FRPPXQLFDWLRQ GH O¶pPHWWHXU HVW GHYHQX

XQH SURSRVLWLRQ FODVVLTXH HQ VFLHQFHV KXPDLQHV TXL LQIOXHQFH DXMRXUG¶KXL OD IDoRQ

GH YRLU OD FRPPXQLFDWLRQ HQWUH DJHQWV DUWLILFLHOV� $LQVL� OHV PRGqOHV GH

FRPPXQLFDWLRQ HQWUH DJHQWV DUWLILFLHOV WHQGHQW j V¶pORLJQHU GX PRGqOH © LGpDO ª
GpYHORSSp HQ ���� SDU O¶LQJpQLHXU &ODXGH (� 6KDQQRQ >6+$ ��@� VHORQ OHTXHO OD

FRPPXQLFDWLRQ VH UpGXLW j OD WUDQVPLVVLRQ G¶XQH LQIRUPDWLRQ G¶XQ pPHWWHXU j XQ

&KDSLWUH UpGLJp SDU -HDQ�/XF .21,1* HW 6\OYLH 3(67<�
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UpFHSWHXU SDU OH ELDLV G¶XQ FDQDO� PRGqOH TXL FRQVWLWXH OH PRGqOH GRPLQDQW HQ

LQIRUPDWLTXH �HQYRL GH PHVVDJH HQWUH REMHWV� DSSHO GH SURFpGXUHV j GLVWDQFH� HWF���

/D FRPPXQLFDWLRQ HVW G¶DXWDQW SOXV XQ pOpPHQW FHQWUDO GHV V\VWqPHV PXOWL�
DJHQWV TXH OHV DJHQWV QH SHXYHQW UDUHPHQW VH FRQWHQWHU G¶HIIHFWXHU OHXUV DFWLRQV VDQV

FRQVLGpUHU FH TXH OHV DXWUHV DJHQWV VRQW HQ WUDLQ GH IDLUH� ,O HVW DORUV QpFHVVDLUH GH

IDLUH DSSHO j OD FRRUGLQDWLRQ GHV DFWLRQV GHV DJHQWV� &HWWH FRRSpUDWLRQ HVW UHQGXH

SRVVLEOH SDU OD FRPPXQLFDWLRQ� /¶DJHQW HVW IRUFp GH FRPPXQLTXHU DYHF OHV DXWUHV HW

G¶REWHQLU O¶HQJDJHPHQW GH OHXU SDUW TXH FHUWDLQHV DFWLRQV VHURQW PHQpHV RX FHUWDLQV

EXWV UpDOLVpV�

$LQVL� PrPH VL OD GLVFLSOLQH GHV 60$ HVW UpFHQWH� HOOH D PDLQWHQDQW RUJDQLVp GH

PDQLqUH DXWRQRPH OH GpYHORSSHPHQW G¶XQ VDYRLU HW G¶XQ VDYRLU�IDLUH GDQV OH

GRPDLQH GH OD FRPPXQLFDWLRQ HQWUH DJHQWV HW� SOXV SDUWLFXOLqUHPHQW� HQ PDWLqUH GH
ODQJDJHV G¶LQWHUDFWLRQ HW GH SURWRFROHV G¶LQWHUDFWLRQ� &¶HVW FH VDYRLU HW FH VDYRLU�

IDLUH TXH QRXV GpYHORSSRQV GDQV OD VXLWH GH FH FKDSLWUH�

2Q UHWURXYHUD GDQV FH FKDSLWUH� GH IDoRQ UHODWLYHPHQW LQWHUFKDQJHDEOH� OHV GHX[

WHUPHV FRPPXQLFDWLRQ HW LQWHUDFWLRQ TXH O¶RQ UHQFRQWUH GDQV OD OLWWpUDWXUH� 2Q SHXW
QpDQPRLQV SUpFLVHU GDQV FHWWH LQWURGXFWLRQ VXFFLQFWHPHQW OHXU VHQV� &RPPXQLTXHU

VLJQLILH © rWUH HQ UHODWLRQ DYHF ª �VHORQ OH GLFWLRQQDLUH /H 5REHUW�� 3OXV

SDUWLFXOLqUHPHQW� GDQV OHV V\VWqPHV PXOWL�DJHQWV� FH WHUPH IDLW UpIpUHQFH j XQH

WUDQVPLVVLRQ G¶LQIRUPDWLRQ HQWUH DJHQWV� ,QWHUDJLU� VHORQ OH GLFWLRQQDLUH� YHXW GLUH

© DYRLU XQH DFWLRQ UpFLSURTXH ª� (Q WHUPHV GH V\VWqPHV PXOWL�DJHQWV� O¶LQWHUDFWLRQ

FRPSUHQG GRQF OD FRPPXQLFDWLRQ DLQVL TXH O¶DFWLRQ VXU OH PRQGH� /HV GHX[ WHUPHV
VH UHMRLJQHQW �FH TXL IDLW TXH QRXV OHV XWLOLVHURQV LQGLIIpUHPPHQW� FDU OD WUDQVPLVVLRQ

G¶LQIRUPDWLRQ LQGXLW SDUIRLV FKH] O¶DXWUH XQ FRPSRUWHPHQW VSpFLILTXH� HW GRQF GDQV

FH FDV� FRPPXQLTXHU VLJQLILH XQH IRUPH G¶DFWLRQ SDUWLFXOLqUH TXL� DX OLHX GH

V¶DSSOLTXHU j OD WUDQVIRUPDWLRQ GH O¶HQYLURQQHPHQW� WHQG j XQH PRGLILFDWLRQ GH O¶pWDW

PHQWDO GH O¶DJHQW GHVWLQDWDLUH� 3DU H[HPSOH� GHPDQGHU j XQ DXWUH G¶H[pFXWHU XQH

WkFKH WHQG j SURYRTXHU FKH] O¶DXWUH XQH LQWHQWLRQ G¶DFFRPSOLU FHWWH WkFKH HW FRQVWLWXH
GRQF XQH PDQLqUH GH VDWLVIDLUH XQ REMHFWLI VDQV UpDOLVHU OD WkFKH VRL�PrPH >)(5 ��@�

3RXU WUDLWHU GH OD FRPPXQLFDWLRQ HQWUH DJHQWV ORJLFLHOV� OH SUpVHQW FKDSLWUH GUHVVH

WRXW G¶DERUG XQ SDQRUDPD GHV PRGHV GH FRPPXQLFDWLRQ SRVVLEOHV � GH OD
FRPPXQLFDWLRQ PLQLPDOH j OD FRPPXQLFDWLRQ SDU SDVVDJH GH PHVVDJHV� (QVXLWH� XQ

SDUDJUDSKH HVW GpGLp DX[ ODQJDJHV GH FRPPXQLFDWLRQ� 1RXV \ GpYHORSSRQV GDQV XQ

SUHPLHU WHPSV OHV QRWLRQV JpQpUDOHV GH OD WKpRULH GHV DFWHV GH ODQJDJH� 'DQV XQ

GHX[LqPH WHPSV OHV GHX[ SULQFLSDX[ ODQJDJHV� $&/ HW .40/� VRQW SUpVHQWpV�

(QILQ� WRXW XQ SDUDJUDSKH HVW FRQVDFUp j OD VWUXFWXUDWLRQ GHV pFKDQJHV G¶LQIRUPDWLRQ

SDU SURWRFROHV� &HWWH DSSURFKH HVW GpFULWH GH PDQLqUH JpQpUDOH HW OHV GLIIpUHQWHV
UHSUpVHQWDWLRQV GHV SURWRFROHV VRQW WUDLWpHV� &HUWDLQV SURWRFROHV G¶LQWHUDFWLRQ

PDMHXUV� VRXYHQW UHQFRQWUpV GDQV OD OLWWpUDWXUH VSpFLDOLVpH� VRQW HQVXLWH SDVVpV HQ

UHYXH� &H FKDSLWUH VH FRQFOXW VXU GHX[ SHUVSHFWLYHV � G¶XQH SDUW� OHV WUDYDX[ UpFHQWV

TXL SUHQQHQW HQ FRPSWH OHV GHUQLHUV GpYHORSSHPHQWV VXU OHV DFWHV GH ODQJDJH HW�
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G¶DXWUH SDUW� XQH QRXYHOOH DSSURFKH GH OD VWUXFWXUDWLRQ GH O¶LQWHUDFWLRQ TXL HVW

DSSHOpH UqJOHV GH FRQYHUVDWLRQ�

/HV QRWLRQV FRQQH[HV j FHOOHV GH FRPPXQLFDWLRQ HW G¶LQWHUDFWLRQ HQWUH DJHQWV�
FRPPH OHV QRWLRQV GH FRQIOLW� GH QpJRFLDWLRQ� GH FRRUGLQDWLRQ RX HQFRUH GH

FRRSpUDWLRQ VRQW TXDQW j HOOHV DERUGpHV GDQV OH FKDSLWUH ��

���� 0RGHV GH FRPPXQLFDWLRQ HQWUH DJHQWV

1RXV GLVWLQJXRQV HVVHQWLHOOHPHQW GHX[ PRGHV GH FRPPXQLFDWLRQ � OD

FRPPXQLFDWLRQ LQGLUHFWH TXL HVW XQH FRPPXQLFDWLRQ SDU VLJQDX[ YLD O¶HQYLURQQHPHQW�

HW OD FRPPXQLFDWLRQ GLUHFWH� TXL SURFqGH j XQ pFKDQJH GH PHVVDJHV HQWUH OHV DJHQWV�

&H VHFRQG FDV HVW FHOXL FRQVLGpUp GDQV FH FKDSLWUH� 1RXV GRQQRQV VD GpILQLWLRQ HW

SUpFLVRQV VHV LPSOLFDWLRQV VXU O¶DJHQW HW OH V\VWqPH PXOWL�DJHQW GDQV FHWWH VHFWLRQ�

0DLV SUpDODEOHPHQW� QRXV SUpVHQWRQV UDSLGHPHQW OHV JUDQGHV OLJQHV GX SUHPLHU PRGH�

������ &RPPXQLFDWLRQ LQGLUHFWH YLD O¶HQYLURQQHPHQW

'DQV FH FDV� OD FRPPXQLFDWLRQ HVW UHVWUHLQWH j XQ HQVHPEOH ILQL GH VLJQDX[ D\DQW

GHV LQWHUSUpWDWLRQV IL[pHV� &HWWH FODVVH GH FRPPXQLFDWLRQ V¶DGUHVVH j GHV DJHQWV GH

W\SH UpDFWLI �� &HV DJHQWV Q¶RQW SDV GH FRPPXQLFDWLRQ © H[SOLFLWH ª� &HOOH�FL D OLHX

SDU SURSDJDWLRQ GH VWLPXOL YLD O¶HQYLURQQHPHQW WHOV OHV SKpURPRQHV SRXU OHV

IRXUPLV� HW XQLTXHPHQW SDU GHV DFWLRQV VXU O¶HQYLURQQHPHQW� SDU H[HPSOH OD

FRQVRPPDWLRQ GH UHVVRXUFHV GH O¶HQYLURQQHPHQW >'52 ��@� PDLV VDQV

FRPPXQLFDWLRQ DMRXWpH�

&H PRGH GH FRPPXQLFDWLRQ DXWRULVH XQH FRRUGLQDWLRQ OLPLWpH� (Q HIIHW� XQH

FRRSpUDWLRQ VRSKLVWLTXpH HVW GLIILFLOHPHQW UpDOLVDEOH FDU FHOD QpFHVVLWH G¶DYRLU XQ
WUqV JUDQG QRPEUH GH W\SHV GH VLJQDX[ TXL VH UpIpUHQW GLUHFWHPHQW j XQH DFWLRQ� 'HV

DFWLRQV FRPSOH[HV QH SHXYHQW SDV QRQ SOXV rWUH UpDOLVpHV SXLVTX¶LO Q¶H[LVWH SDV GH

V\QWD[H GHV VLJQDX[ SRXU FRQVWUXLUH FHV DFWLRQV� 3DU FRQVpTXHQW� GHV FRPPDQGHV

DUELWUDLUHPHQW FRPSOH[HV� GHV UHTXrWHV HW GHV LQWHQWLRQV QH SHXYHQW SDV rWUH

H[SULPpHV�

'DQV OH UHVWH GH FH FKDSLWUH QRXV QH QRXV LQWpUHVVHURQV SOXV j OD FRPPXQLFDWLRQ

HQWUH DJHQWV UpDFWLIV� &H W\SH GH FRPPXQLFDWLRQ HVW pJDOHPHQW DSSHOp OD

�� ,O QH IDXW SDV FRQIRQGUH XQ DJHQW GH W\SH UpDFWLI DYHF XQ DJHQW GH W\SH FRJQLWLI TXL D OD

SURSULpWp G¶rWUH UpDFWLI� &HWWH SURSULpWp Oj VLJQLILH TXH O¶DJHQW GRLW rWUH FDSDEOH GH UpDJLU DX

FKDQJHPHQW GH VRQ HQYLURQQHPHQW�
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FRPPXQLFDWLRQ UpDFWLYH� /H OHFWHXU HVW LQYLWp j VH UHSRUWHU DX FKDSLWUH � SRXU XQH

SUpVHQWDWLRQ GHV DJHQWV UpDFWLIV�

������ &RPPXQLFDWLRQ GLUHFWH SDU SDVVDJH GH PHVVDJHV

/H PRGH GH FRPPXQLFDWLRQ HQWUH DJHQWV SDU SDVVDJH GH PHVVDJHV SURYLHQW

LQLWLDOHPHQW GX GRPDLQH GHV DFWHXUV >+(: ��@� ,O SHUPHW j XQ DJHQW GH SODQLILHU XQ

DFWH GH FRPPXQLFDWLRQ HQYHUV XQ DXWUH DJHQW� 2Q SDUOH GH FRPPXQLFDWLRQ

LQWHQWLRQQHOOH�

&HWWH DSSURFKH V¶LQVSLUH GH O¶LQWHUDFWLRQ VRFLDOH WHOOH TXH QRXV OD WURXYRQV GDQV
G¶DXWUHV FRQWH[WHV FRPPH OD FRPPXQLFDWLRQ HQWUH KXPDLQV �YRLU SDUDJUDSKH �������

3DU FRQVpTXHQW� OHV PpFDQLVPHV HW OHV WHUPHV XWLOLVpV VXSSRUWHQW FHWWH YLVLRQ GH

O¶LQWHUDFWLRQ HW GH OD FRPPXQLFDWLRQ GH KDXW QLYHDX� $ OD GLIIpUHQFH GHV DXWUHV

DSSURFKHV� FHOOH�FL D GRQQp OLHX j GHV WKpRULHV FDOFXODWRLUHV IRUPHOOHV SHUPHWWDQW GH

VDYRLU FRPPHQW FRPPXQLTXHU LQFUpPHQWDOHPHQW RX FRPPHQW DMXVWHU XQ SODQ GH

FRPPXQLFDWLRQ SRXU V¶DGDSWHU j XQ PRQGH LQFHUWDLQ R� OHV FLUFRQVWDQFHV FKDQJHQW�
UHQGDQW DLQVL SRVVLEOH OD FRPPXQLFDWLRQ FRPSOH[H G¶LQIRUPDWLRQV VWUDWpJLTXHV�

'DQV OD OLWWpUDWXUH� QRXV SRXYRQV GLVWLQJXHU GHX[ IDoRQV GH UpSRQGUH j FHWWH

DSSURFKH� 3UHPLqUHPHQW� FHOD FRQVLVWH SRXU O¶DJHQW j EkWLU VRQ SURSUH SODQ GH
FRPPXQLFDWLRQ DX PRPHQW R� LO HQ D EHVRLQ SRXU UpDOLVHU VD WkFKH� 'DQV >67( ��@

SDU H[HPSOH� OHV DJHQWV RQW GHV SULPLWLYHV GH FRRSpUDWLRQ UHSUpVHQWpHV SDU GHV SODQV

TXL IRQW DSSHO j GHV IRQFWLRQV PLQLPDOHV GH FRPPXQLFDWLRQ EDVpHV VXU FHUWDLQV DFWHV

GH ODQJDJH�

/D VHFRQGH� SOXV UpSDQGXH PDLQWHQDQW� V¶DSSXLH VXU OD QRWLRQ GH SURWRFROH SRXU
OHV VpTXHQFHPHQWV GHV PHVVDJHV TX¶XQ DJHQW SHXW HQYR\HU� 1RXV O¶pWXGLHURQV GDQV

OD VHFWLRQ ���� /HV DJHQWV FRQFHUQpV SDU FH PRGH GH FRPPXQLFDWLRQ VRQW GH W\SH

FRJQLWLI� &H W\SH G¶DJHQW HVW FHOXL FRQVLGpUp GDQV OH UHVWH GH FH FKDSLWUH� 1RXV

GpILQLVVRQV FL�DSUqV TXHOOHV VRQW OHV FDUDFWpULVWLTXHV TX¶LOV GRLYHQW SUpVHQWHU GX SRLQW

GH YXH GH OD FRPPXQLFDWLRQ�

������ &RPPXQLFDWLRQ SDU SDVVDJH GH PHVVDJHV HW DJHQWV

/D GLFKRWRPLH IDLWH SDUIRLV HQWUH DJHQWV FRJQLWLIV HW DJHQWV UpDFWLIV IRQFWLRQQDQW

SDU XQ PpFDQLVPH GH SHUFHSWLRQ�DFWLRQ VXU OH PRQGH HVW DUWLILFLHOOH� /HV DJHQWV

FRJQLWLIV SHXYHQW HX[ DXVVL rWUH DPHQpV j IRQFWLRQQHU VHORQ FH PRGH� 1RXV SRXYRQV

GLUH TX¶LO H[LVWH XQ FRQWLQXXP HQWUH FHV GHX[ PRGHV H[WUrPHV GH FRPPXQLFDWLRQ RX

OHV DJHQWV FRUUHVSRQGDQWV VRQW SOXV RX PRLQV FRJQLWLIV >'(0 ��@�

&HUWDLQHV H[LJHQFHV VXU OH FRPSRUWHPHQW G¶XQ DJHQW FRJQLWLI VRQW FRPPXQpPHQW

DGRSWpHV� HW OHXU ODQJDJH GH FRPPXQLFDWLRQ j EDVH G¶DFWHV GH ODQJDJHV YLVH j
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VXSSRUWHU HW IDFLOLWHU FHV FRPSRUWHPHQWV� /¶DJHQW SHXW FRPPXQLTXHU DYHF G¶DXWUHV

DJHQWV� LO D GHV FDSDFLWpV GH FRPPXQLFDWLRQ HW SDU Oj PrPH G¶HQYRL� GH UpFHSWLRQ HW

G¶LQWHUSUpWDWLRQ GHV PHVVDJHV�

'X SRLQW GH YXH GH O¶LQWHUDFWLRQ� RQ VXSSRVH JpQpUDOHPHQW TXH OHV DJHQWV
FRQVWLWXHQW XQ V\VWqPH FRRSpUDWLI GDQV OH VHQV R� OHV DJHQWV FKHUFKHQW j WUDYDLOOHU

HQVHPEOH HW WHQWHQW WRXMRXUV GH GpFODUHU FODLUHPHQW OHXU DWWLWXGH HQ UpSRQVH DX

GLVFRXUV GHV DXWUHV >180 ��@� (Q PDWLqUH GH SDVVDJH GH PHVVDJHV� QRXV SRXYRQV

WURXYHU GHX[ YHUVLRQV� /D YHUVLRQ V\QFKURQH QH SHUPHW SDV GH EXIIHULVHU OHV

PHVVDJHV� GRQF XQ PHVVDJH j UHPHWWUH j XQ DJHQW D EHVRLQ G¶XQ UHQGH]�YRXV HQWUH
O¶DJHQW pPHWWHXU HW O¶DJHQW GHVWLQDWDLUH� /D YHUVLRQ DV\QFKURQH VXSSRVH TXH OD

EXIIHULVDWLRQ GHV PHVVDJHV HVW SRVVLEOH� GRQF LO Q¶HVW SDV QpFHVVDLUH TXH O¶DJHQW

GHVWLQDWDLUH GRQQH VRQ DFFRUG DYDQW TX¶XQ PHVVDJH OXL VRLW HQYR\p� &¶HVW QRWDPPHQW

O¶DSSURFKH DGRSWpH SDU OHV DFWHXUV >$*+ ��@�

/H PRGqOH GH FRPPXQLFDWLRQ DERUGp GDQV FH FKDSLWUH QH V¶LQWpUHVVH SDV DX[
VHUYLFHV GHV QLYHDX[ EDV HW LQWHUPpGLDLUHV VRXYHQW DVVRFLpV j OD FRPPXQLFDWLRQ HQWUH

GHV V\VWqPHV ORJLFLHOV GLVWULEXpV� WHOV TXH OHV SURWRFROHV GH UpVHDX[� OHV VHUYLFHV GH

OD FRXFKH WUDQVSRUW GX PRGqOH 26,� HWF� (Q HIIHW� QRXV VXSSRVRQV O¶H[LVWHQFH GH FHV

VHUYLFHV XWLOLVpV SRXU FRQYR\HU OHV VpTXHQFHV G¶RFWHWV TXH FRPSUHQG OD
FRPPXQLFDWLRQ LQWHUDJHQW�

3DU H[HPSOH� SRXU OD FRPPXQLFDWLRQ HQWUH DJHQWV SDU SURWRFROHV G¶LQWHUDFWLRQ

�YRLU VHFWLRQ ���� QRXV VXSSRVRQV TXH OD FRXFKH WUDQVSRUW VRXV�MDFHQWH RIIUH XQH

GLVWULEXWLRQ GHV PHVVDJHV HQ VpTXHQFH� SUpFLVH� DV\QFKURQH� SRLQW j SRLQW� VXMHWWH j
GHV GpODLV ILQLV� RX XQH QRWLILFDWLRQ G¶pFKHF GH OD OLYUDLVRQ >.,1 ��@�

/H PRGqOH GH OD ),3$ >),3 ��@ �YRLU SDUDJUDSKH �������� VXSSRUWH OHV K\SRWKqVHV

FL�GHVVXV� (Q UDLVRQ GH O¶DV\QFKURQLVPH� OD VpTXHQFH REVHUYpH GH WUDQVPLVVLRQ HW GH

UpFHSWLRQ SHXW GLIIpUHU SRXU GHX[ DJHQWV� /HV SURWRFROHV GRLYHQW rWUH FRQoXV SRXU
DVVXUHU TXH WRXWHV OHV FROOLVLRQV TXL SHXYHQW OpJDOHPHQW VXUYHQLU �F¶HVW�j�GLUH j

O¶H[FOXVLRQ GH FHOOHV FDXVpHV SDU OD YLRODWLRQ GH SURWRFROHV� VRLHQW EpQLJQHV HW TXH� Oj

R� FHOD HVW SRVVLEOH HW XWLOH� OHV SDUWLHV HQ LQWHUDFWLRQ SXLVVHQW GpWHFWHU GH WHOOHV

VLWXDWLRQV�

1RXV QH WUDLWHURQV SDV GDQV FH FKDSLWUH GHV DVSHFWV WHPSRUHOV GH OD
FRPPXQLFDWLRQ� FDU LOV VRQW SHX SUpVHQWV GDQV OD OLWWpUDWXUH� 'DQV FHWWH UXEULTXH�

QRXV SRXYRQV QpDQPRLQV FLWHU O¶RXWLO 0(7$7(0 >),6 ��@� &HW DVSHFW HVW SDUIRLV

DERUGp VRXV O¶DQJOH GH OD ORJLTXH WHPSRUHOOH RX GHV ODQJDJHV IRUPHOV FRPPH GDQV

>6,1 ��@ TXL VH EDVH VXU &7/
 �XQH ORJLTXH GHV SUpGLFDWV DYHF GHV RSpUDWHXUV
WHPSRUHOV� DXJPHQWpH GHV SUpGLFDWV GH O¶LQWHQWLRQ HW GX VDYRLU�IDLUH HW G¶RSpUDWHXUV�
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���� 'H O¶pFKDQJH GHV FRQQDLVVDQFHV DX[ ODQJDJHV

&¶HVW GDQV OHV DQQpHV ���� TXH OHV SKLORVRSKHV GX ODQJDJH� VSpFLDOLVWHV GH OD

SUDJPDWLTXH� RQW PLV HQ pYLGHQFH TXH O¶XQLWp PLQLPDOH GH OD FRPPXQLFDWLRQ

KXPDLQH HVW O¶DFWH GH ODQJDJH �VSHHFK DFW�� $LQVL� FKDTXH pQRQFLDWLRQ FRQVWLWXH XQH

YpULWDEOH DFWLRQ VRFLDOHPHQW UpJOpH HW GpSHQGDQW GH FRQGLWLRQV GH VXFFqV� 'qV ORUV�

VH GpYHORSSD XQ HQVHPEOH GH UHFKHUFKHV D\DQW SRXU SRLQW GH GpSDUW FHWWH LGpH VHORQ

ODTXHOOH O¶XWLOLVDWLRQ GH IRUPHV ODQJDJLqUHV HVW XQH DFWLRQ j SDUW HQWLqUH >$86 ��@�

6HDUOH HQ ���� >6($ ��@ SURSRVD XQH SUHPLqUH FDWpJRULVDWLRQ GHV DFWHV GH ODQJDJH�

SXLV 6HDUOH HW 9DQGHUYHNHQ SURSRVqUHQW HQ ���� >6($ ��@ XQH D[LRPDWLVDWLRQ GH OD

WKpRULH LQLWLDOH�

/HV ODQJDJHV G¶LQWHUDFWLRQ HQWUH DJHQWV VRQW LQVSLUpV GH FHV WUDYDX[ TXH QRXV
SUpVHQWRQV EULqYHPHQW GDQV OH SDUDJUDSKH VXLYDQW DYDQW GH SUpVHQWHU OHV

VSpFLILFDWLRQV GX ODQJDJH .40/ �.QRZOHGJH 4XHU\ DQG 0DQLSXODWLRQ /DQJXDJH��

TXL HVW VDQV GRXWH OH SOXV FRQQX HW VDQV FRQWHVWH j O¶RULJLQH GHV WUDYDX[ DFWXHOV GH

O¶RUJDQLVDWLRQ ),3$�� &HWWH RUJDQLVDWLRQ D SRXU REMHFWLI GH SURSRVHU GHV
VSpFLILFDWLRQV SRXU OHV DJHQWV HW� SRXU FH TXL QRXV SUpRFFXSH� GHV VSpFLILFDWLRQV SRXU

XQ ODQJDJH G¶LQWHUDFWLRQ HQWUH DJHQWV GDQV OH EXW ORXDEOH GH PD[LPLVHU

O¶LQWHURSpUDELOLWp GHV DSSOLFDWLRQV j EDVH G¶DJHQWV� &H ODQJDJH VSpFLILp V¶DSSHOOH

$&/ �$JHQW &RPPXQLFDWLRQ /DQJXDJH� HW QRXV OH GpFULYRQV DX SDUDJUDSKH ��������

������ /D SKLORVRSKLH GX ODQJDJH RUGLQDLUH

�������� /D QRWLRQ G¶DFWH GH ODQJDJH

$XVWLQ SDUWLFLSD DX GpYHORSSHPHQW GH FH TX¶LO HVW FRQYHQX G¶DSSHOHU OD

SKLORVRSKLH GX ODQJDJH RUGLQDLUH� 'DQV VRQ RXYUDJH IRQGDWHXU +RZ WR GR WKLQJV

ZLWK ZRUGV >$86 ��� >$86 ��@� LO D pWDEOL TXH WRXWH SURIpUDWLRQ G¶XQ pQRQFp HQ

FRQWH[WH� WRXWH pQRQFLDWLRQ� SHUPHW OD UpDOLVDWLRQ G¶XQ DFWH TXL� HQ WDQW TXH WHO� YLVH j

DFFRPSOLU� IDLUH� TXHOTXH FKRVH� &HW DFWH HVW DSSHOp DFWH GH ODQJDJH�

,O V¶HVW LQWpUHVVp j UHFKHUFKHU O¶pOpPHQW VSpFLILTXH G¶XQ WHO DFWH GH ODQJDJH� &HW

pOpPHQW HVW OD YDOHXU �IRUFH� G¶LOORFXWLRQ TXL UHSUpVHQWH OH © IDLUH ª HVVHQWLHO G¶XQH

pQRQFLDWLRQ �XQH UHTXrWH� XQH GpFODUDWLRQ� XQH SURPHVVH� HWF��� ,O D PLV HQ pYLGHQFH

GHX[ DXWUHV pOpPHQWV� OD YDOHXU GH ORFXWLRQ �OD VLJQLILFDWLRQ� DX VHQV FODVVLTXH GX
WHUPH� HW OD YDOHXU GH SHUORFXWLRQ �OHV FRQVpTXHQFHV ± OHV HIIHWV ± VXU OHV DXWUHV� VXU

VRL�� 8QH GLVWLQFWLRQ QHWWH HVW DORUV SRVpH HQWUH O¶DFWH GH GLUH TXHOTXH FKRVH �O¶DFWH

ORFXWRLUH�� O¶DFWH HIIHFWXp HQ GLVDQW TXHOTXH FKRVH �O¶DFWH LOORFXWRLUH� HW O¶HIIHW REWHQX

�� /D ),3$ �)RXQGDWLRQ IRU ,QWHOOLJHQW 3K\VLFDO $JHQWV� HVW XQH RUJDQLVDWLRQ LQWHUQDWLRQDOH j

EXW QRQ OXFUDWLI� FUppH HQ ����� TXL D SULV HQ FKDUJH OH SUREOqPH GH OD VWDQGDUGLVDWLRQ GHV

WHFKQRORJLHV DJHQWV� ,O V¶DJLW G¶XQH LQLWLDWLYH LQGXVWULHOOH� +WWS���ZZZ�ILSD�RUJ�
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HQ GLVDQW TXHOTXH FKRVH �DFWH SHUORFXWRLUH�� 3DU H[HPSOH� HQ GLVDQW � © 7X QH GRLV

SDV IDLUH FHOD ª �ORFXWRLUH�� MH FRQVHLOOH RX M¶RUGRQQH �LOORFXWRLUH� HW GLVVXDGH RX

LPSRUWXQH DXWUXL �SHUORFXWRLUH��

3RXU $XVWLQ� OD YDOHXU G¶LOORFXWLRQ HVW IRQGDPHQWDOHPHQW OD SOXV LPSRUWDQWH�
3RXU VLPSOLILHU� GLVRQV TXH FHWWH YDOHXU HVW SRXU OXL OD FOp GH O¶XWLOLVDWLRQ HW GH OD

FRPSUpKHQVLRQ GX ODQJDJH QDWXUHO� ,O SUpFLVH TXH FHWWH YDOHXU HVW VSpFLILTXHPHQW

FRQYHQWLRQQHOOH �DX VHQV TXH O¶DFWH LOORFWRLUH GRLW rWUH SURGXLW FRQIRUPpPHQW j XQH

FRQYHQWLRQ�� WDQGLV TXH OHV GHX[ DXWUHV pOpPHQWV� OD YDOHXU GH ORFXWLRQ HW OD YDOHXU GH

SHUORFXWLRQ� QH OH VRQW SDV�

&RPPH QRXV OH YHUURQV GDQV OD VXLWH� OHV ODQJDJHV G¶LQWHUDFWLRQ HQWUH DJHQWV

XWLOLVHQW DXMRXUG¶KXL FHW DVSHFW SULPRUGLDO GH WRXWH pQRQFLDWLRQ� ,O HVW PrPH G¶XVDJH

GH UpGXLUH O¶DFWH GH ODQJDJH j VD VHXOH FRPSRVDQWH LOORFXWRLUH HW LO HVW FRXUDQW GH GLUH
DFWH LOORFXWRLUH HQ OLHX HW SODFH G¶DFWH GH ODQJDJH�

�������� /D WKpRULH GHV DFWHV GH ODQJDJH

/D WKpRULH GHV DFWHV GH ODQJDJH D pWp YpULWDEOHPHQW © IRQGpH ª j OD VXLWH GHV

WUDYDX[ G¶$XVWLQ� SDU 6HDUOH GDQV VRQ RXYUDJH LQWLWXOp 6SHHFK $FWV >6($ ��@� 3XLV

VXLYLUHQW GH QRPEUHX[ WUDYDX[� HQ SDUWLFXOLHU FHX[ GH 6HDUOH HW 9DQGHUYHNHQ

>6($ ��� 9$1 ��� 9$1 ��� 9$1 ��� 9$1 ��@ RX HQFRUH GH 7URJQRQ HW %UDVVDF

>%5$ ��� 752 ��� 752 ��@� 1RXV QH UHWLHQGURQV GH FHV UHFKHUFKHV� TXH OHV

UpVXOWDWV TXL QRXV SHUPHWWHQW GH PLHX[ DSSUpKHQGHU OHV WUDYDX[ VXU OHV ODQJDJHV

G¶LQWHUDFWLRQ HQWUH DJHQWV�

8Q UpVXOWDW LPSRUWDQW D FRQVLVWp j pWDEOLU TXH WRXW DFWH GH ODQJDJH © SRUWH ª XQ
DFWH LOORFXWRLUH TXL DSSDUWLHQW j O¶XQH GHV FLQT FDWpJRULHV VXLYDQWHV �

± DFWH DVVHUWLI � OH ORFXWHXU H[SULPH FRPPHQW OHV REMHWV DX[TXHOV LO VH UpIqUH VRQW

GDQV OH PRQGH� ,O V¶DJLW GHV DVVHUWLRQV� GHV LQIRUPDWLRQV� GHV WpPRLJQDJHV� GHV

GpPHQWLV� HWF� �

± DFWH FRPPLVVLI � OH ORFXWHXU V¶HQJDJH j DFFRPSOLU XQH DFWLRQ� ,O V¶DJLW GHV

SURPHVVHV� GHV Y°X[� GHV PHQDFHV� HWF� �

± DFWH GLUHFWLI � OH ORFXWHXU IDLW HQ VRUWH TXH O¶LQWHUORFXWHXU DFFRPSOLVVH XQH

DFWLRQ� ,O V¶DJLW GHV GHPDQGHV� GHV TXHVWLRQV� GHV RUGUHV� GHV FRQVHLOV� HWF� �

± DFWH H[SUHVVLI � OH ORFXWHXU PDQLIHVWH VRQ pWDW PHQWDO IDFH j XQ pWDW GH FKRVH� ,O

V¶DJLW GHV H[FXVHV� UHPHUFLHPHQWV� IpOLFLWDWLRQV� UpFULPLQDWLRQV� HWF� �

± DFWH GpFODUDWLI � OH ORFXWHXU DFFRPSOLW DX PRPHQW GH O¶pQRQFLDWLRQ O¶DFWLRQ

TX¶LO GLW DFFRPSOLU� ,O V¶DJLW GHV GpILQLWLRQV� GHV FRQGDPQDWLRQV� GHV UDWLILFDWLRQV�

HWF�

&HV DFWHV VRQW IRUPDOLVDEOHV VRXV OD IRUPH )�3�� DYHF ) OD IRUFH LOORFXWRLUH
V¶DSSOLTXDQW j 3� OH FRQWHQX SURSRVLWLRQQHO� $LQVL� OHV pQRQFLDWLRQV © (VW�FH TX¶LO

SOHXW " ª HW © (VW�FH TXH WX YDV ELHQ " ª RQW D SULRUL OD PrPH IRUFH LOORFXWRLUH
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�TXHVWLRQ� PDLV GHV FRQWHQXV SURSRVLWLRQQHOV GLIIpUHQWV � OHV pQRQFLDWLRQV © 3RXUYX

TX¶LO IDVVH EHDX GHPDLQ � ª HW © ,O IHUD EHDX GHPDLQ ª RQW GHV FRQWHQXV

SURSRVLWLRQQHOV LGHQWLTXHV PDLV GHV IRUFHV LOORFXWRLUHV D SULRUL GLIIpUHQWHV SXLVTXH OD

SUHPLqUH VHPEOH H[SULPHU XQ Y°X DORUV TXH OD VHFRQGH HVW SOXW{W XQH DVVHUWLRQ�

/H FRQWHQX SURSRVLWLRQQHO 3 HVW XQH SURSRVLWLRQ TXL GpFULW O¶pWDW GX PRQGH �OH
IDLW TX¶LO IDVVH EHDX SRXU O¶DIILUPDWLRQ © ,O IDLW EHDX ª� RX O¶DFWLRQ TXH OH ORFXWHXU

V¶HQJDJH j UpDOLVHU �OH IDLW G¶rWUH j PLGL j OD JDUH SRXU OH ORFXWHXU SRXU OD SURPHVVH

© -H VHUDL j OD JDUH j PLGL ª�� 3 HVW OD FRPSRVDQWH UHSUpVHQWDWLRQQHOOH GH O¶DFWH GH

ODQJDJH DORUV TXH OD IRUFH LOORFXWRLUH ) HVW OD FRPSRVDQWH LQWHQWLRQQHOOH� /D IRUFH
LOORFXWRLUH ) D pWp GpFRPSRVpH HQ VL[ FRPSRVDQWHV SULPDLUHV TXL UDVVHPEOHQW WRXWHV

OHV FDUDFWpULVWLTXHV G¶XQH pQRQFLDWLRQ� /D SOXV LPSRUWDQWH GH FHV FRPSRVDQWHV HVW OH

EXW �RX LQWHQWLRQ� SRXUVXLYLH SDU OH ORFXWHXU�

$ SDUWLU GHV YDOHXUV SRVVLEOHV GHV FRPSRVDQWHV GH OD IRUFH LOORFXWRLUH )� XQH
WD[RQRPLH GHV YHUEHV GLWV SHUIRUPDWLIV �WR SHUIRUP HQ DQJODLV VLJQLILH DFFRPSOLU RX

IDLUH� D pWp SURSRVpH� &HV YHUEHV VRQW XQ VRXV�HQVHPEOH GHV YHUEHV G¶XQH ODQJXH� FH

VRQW FHX[ TXL SHUPHWWHQW GH GpFULUH O¶DFWLRQ UpDOLVpH SDU OH ORFXWHXU� &HV YHUEHV RQW

pWp FODVVpV VHORQ TX¶LOV SHUPHWWHQW G¶DFFRPSOLU XQ DFWH DVVHUWLI� GLUHFWLI� GpFODUDWLI�

FRPPLVVLI RX H[SUHVVLI� 3DUPL OHV YHUEHV SHUIRUPDWLIV IUDQoDLV� FLWRQV � SHQVHU�
DIILUPHU� GLUH� LQIRUPHU� HWF� �YHUEHV DVVHUWLIV� � GHPDQGHU� DYHUWLU� UpFODPHU� H[LJHU�

VXSSOLHU� HWF� �YHUEHV GLUHFWLIV� � GpFODUHU� VWLSXOHU� UDWLILHU� HWF� �YHUEHV GpFODUDWLIV� �

SURPHWWUH� DFTXLHVFHU� JDUDQWLU� UHIXVHU� HWF� �YHUEHV FRPPLVVLIV� � IpOLFLWHU� H[FXVHU�

DSSURXYHU� GpSORUHU� HWF� �YHUEHV H[SUHVVLIV�� (Q UHYDQFKH� OHV YHUEHV pFULUH� ODYHU�

PDUFKHU� FRQGXLUH� MRXHU� LPDJLQHU� HWF�� QH VRQW SDV GHV YHUEHV SHUIRUPDWLIV�

/HV YHUEHV SHUIRUPDWLIV SHUPHWWHQW GH SDUDSKUDVHU © SHUIRUPDWLYHPHQW ª OHV
pQRQFpV� $LQVL� WRXW pQRQFp SHXW rWUH H[SULPp SDU �

-H © YHUEH SHUIRUPDWLI ª © FRQWHQX SURSRVLWLRQQHO ª

3DU H[HPSOH� O¶pQRQFp © $V�WX XQ YpOR " ª SHXW rWUH SDUDSKUDVp SDU © -H GHPDQGH

VL WX DV XQ YpOR ª RX HQFRUH O¶pQRQFp © 2XL� M¶DL XQ YpOR ª SHXW rWUH SDUDSKUDVp SDU

© -¶DIILUPH TXH M¶DL XQ YpOR ª�

/HV UHFKHUFKHV UpDOLVpHV DXWRXU GH OD WKpRULH GHV DFWHV GH ODQJDJH YRQW ELHQ DX�
GHOj GH OD VLPSOH FODVVLILFDWLRQ GHV DFWHV GH ODQJDJH HW GHV YHUEHV SHUIRUPDWLIV� (Q

SDUWLFXOLHU� O¶pWXGH GHV UHODWLRQV ORJLTXHV TXL UHOLHQW OHV SURSULpWpV G¶XQ DFWH RX GH

SOXVLHXUV HVW WRXW j IDLW FHQWUDOH GDQV FH FRXUDQW GH UHFKHUFKH� 7RXWHIRLV� F¶HVW
O¶DVSHFW WD[RQRPLH TXL D pWp PDMRULWDLUHPHQW H[SORLWp SRXU OD FRQFHSWLRQ GHV

ODQJDJHV GH FRPPXQLFDWLRQ HQWUH DJHQWV HW QRXV DUUrWHURQV GRQF Oj� VFLHPPHQW�

QRWUH H[SRVp�
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������ /DQJDJHV GH FRPPXQLFDWLRQ

�������� /H ODQJDJH .40/ �.QRZOHGJH 4XHU\ DQG 0DQLSXODWLRQ /DQJXDJH�

/H ODQJDJH .40/ HVW XQ ODQJDJH GH FRPPXQLFDWLRQ FRQoX SRXU O¶pFKDQJH� HQWUH

ORJLFLHOV �DJHQWV�� GHV LQIRUPDWLRQV� GHV FRQQDLVVDQFHV RX HQFRUH GHV VHUYLFHV� ,O D

pWp SURSRVp HQ ���� SDU OH FRQVRUWLXP '$53$�.6( �.QRZOHGJH 6KDULQJ (IIRUW��

GRQW O¶REMHFWLI HVW GH GpYHORSSHU HW SURPRXYRLU GHV VWDQGDUGV SRXU OH SDUWDJH HW OD

UpXWLOLVDWLRQ GH EDVHV GH FRQQDLVVDQFHV HW GH V\VWqPHV j EDVH GH FRQQDLVVDQFHV�

.40/ D GRQF pWp FRQoX GDQV FH VRXFL GH GpYHORSSHU GHV WHFKQLTXHV HW RXWLOV

JpQpULTXHV SRXU IDYRULVHU O¶LQWHURSpUDELOLWp G¶DJHQWV KpWpURJqQHV�

/HV SULPLWLYHV GX ODQJDJH .40/ VRQW DSSHOpHV GHV SHUIRUPDWLIV HW� FRPPH OH
WHUPH OH VXJJqUH SOHLQHPHQW� FH ODQJDJH WURXYH VHV IRQGHPHQWV GDQV OD WKpRULH GHV

DFWHV GH ODQJDJH TXH QRXV DYRQV SUpVHQWpH EULqYHPHQW� /HV SHUIRUPDWLIV� DX VHQV GH

.40/� GpILQLVVHQW OHV DFWLRQV �OHV RSpUDWLRQV� TXH OHV DJHQWV SHXYHQW IDLUH SRXU

FRPPXQLTXHU OHV XQV DYHF OHV DXWUHV� $LQVL� XQ PHVVDJH .40/ HVW FRQVWLWXp

HVVHQWLHOOHPHQW G¶XQ YHUEH SHUIRUPDWLI DVVRFLp j XQ FRQWHQX GRQW OH IRUPDW GH

UHSUpVHQWDWLRQ Q¶HVW SDV LPSRVp SDU OH ODQJDJH � FH SHXW rWUH XQ PHVVDJH DX IRUPDW
.,) �.QRZOHGJH ,QWHUFKDQJH )RUPDW� >*(1 ��@� XQ PHVVDJH HQ 352/2* RX

HQFRUH XQH FKDvQH GH FDUDFWqUHV� 1RXV QRWHURQV ELHQ OH VRXFL GHV FRQFHSWHXUV GH

GLVVRFLHU OH FRQWHQX SURSRVLWLRQQHO GX PHVVDJH� GH OD YDOHXU G¶LOORFXWLRQ GX

PHVVDJH�

���������� /D V\QWD[H GX PHVVDJH .40/

&RQFHSWXHOOHPHQW� XQ PHVVDJH .40/ VH GpFRPSRVH HQ WURLV QLYHDX[ �

± XQ QLYHDX PHVVDJH� TXL SHUPHW G¶LGHQWLILHU OH W\SH G¶DFWH �QRP GX SHUIRUPDWLI��

OH ODQJDJH HW O¶RQWRORJLH XWLOLVpV HW TXL V¶DSSOLTXHQW DX FRQWHQX �

± XQ QLYHDX FRPPXQLFDWLRQ� TXL SHUPHW G¶LGHQWLILHU O¶pPHWWHXU� OH UpFHSWHXU HW OH

PHVVDJH �

± XQ QLYHDX FRQWHQX�

/D V\QWD[H JpQpUDOH GX PHVVDJH .40/ HVW SUpVHQWpH SDU OD ILJXUH ���� 6HORQ OH

SHUIRUPDWLI XWLOLVp� WRXV FHV SDUDPqWUHV QH VRQW SDV QpFHVVDLUHV�

�� KWWS���ZZZ�FV�XPEF�HGX�NVH�
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)LJXUH ���� 6\QWD[H JpQpUDOH G¶XQ PHVVDJH .40/

3UHQRQV O¶H[HPSOH VRXYHQW HPSOR\p G¶XQ DJHQW $ GpVLUDQW FRQQDvWUH TXHOV VRQW

OHV SDUHQWV GH -RKQ� 3RXU FHOD� LO LQWHUURJH XQ DJHQW % SRVVpGDQW FHWWH LQIRUPDWLRQ�

/D UHTXrWH HVW OD VXLYDQWH �

�VWUHDP�DOO

�ODQJXDJH 3URORJ

�RQWRORJ\ *HQHDORJ\

�VHQGHU $

�UHFHLYHU %

�LQ�UHSO\�WR LG�

�UHSO\�ZLWK LG�

�FRQWHQW © SDUHQW�-RKQ�;� ª�

/¶DJHQW $ YHXW TXH O¶DJHQW % O¶LQIRUPH GH IDoRQ H[KDXVWLYH �DOO� j SURSRV GHV
SDUHQWV GH -RKQ� /¶XVDJH GH VWUHDP�DOO �SOXW{W TXH DVN�DOO� VSpFLILH TXH OHV pOpPHQWV

GH UpSRQVHV GRLYHQW rWUH GpOLYUpV XQ SDU XQ� 9RLFL� FL�DSUqV� XQH GHV UpSRQVHV GH

O¶DJHQW %� OHTXHO LQIRUPH O¶DJHQW $ TXH OD PqUH GH -RKQ V¶DSSHOOH $OLFH� &HWWH
UpSRQVH VHUD VXLYLH SDU XQH GHX[LqPH GX PrPH W\SH �SRXU LQGLTXHU OH SqUH GH -RKQ�

HW XQ PHVVDJH GH ILQ GH W\SH HRV �HQG�RI�VWUHDP��

�WHOO

�ODQJXDJH 3URORJ

�RQWRORJ\ *HQHDORJ\

�VHQGHU %

�UHFHLYHU $

�LQ�UHSO\�WR LG�

�UHSO\�ZLWK LG�

�FRQWHQW © SDUHQW�-RKQ�$OLFH� ª�
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���������� /HV SHUIRUPDWLIV .40/

.40/ D pYROXp HQWUH ���� >),1 ��@� DQQpH GH OD SUHPLqUH YHUVLRQ GHV

VSpFLILFDWLRQV� HW ����� DQQpH GH OD SXEOLFDWLRQ G¶XQH SURSRVLWLRQ SRXU GH QRXYHOOHV

VSpFLILFDWLRQV >/$% ��@� $LQVL� OHV SHUIRUPDWLIV RQW pYROXp DX FRXUV GX WHPSV� 1RXV

UHWLHQGURQV LFL� SRXU SUpVHQWHU OHV SHUIRUPDWLIV� OD FODVVLILFDWLRQ SURSRVpH GDQV OHV

GHUQLqUHV VSpFLILFDWLRQV� PrPH V¶LO QH V¶DJLW SDV GHV VSpFLILFDWLRQV RIILFLHOOHV PDLV

G¶XQH SURSRVLWLRQ� (Q HIIHW� FHWWH FODVVLILFDWLRQ QRXV VHPEOH rWUH ULJRXUHXVH HW DYRLU

OH PpULWH GH OD FODUWp SXLVTXH G¶XQ HQVHPEOH LQLWLDO GH �� SHUIRUPDWLIV UpSDUWLV HQ ��

W\SHV� QRXV WURXYRQV GDQV OD SURSRVLWLRQ GH ���� XQH WD[RQRPLH GH �� SHUIRUPDWLIV

HQ VHXOHPHQW � FDWpJRULHV� 6DQV SUpWHQGUH j O¶H[KDXVWLYLWp� QRXV GRQQRQV LFL

TXHOTXHV pOpPHQWV j SURSRV GH FHV � FDWpJRULHV GH SHUIRUPDWLIV�

/HV SHUIRUPDWLIV GH GLVFRXUV �GLVFRXUVH SHUIRUPDWLYHV� VRQW DX QRPEUH GH �� HW

SHXYHQW rWUH FRQVLGpUpV FRPPH pWDQW OHV SOXV SURFKHV GH OD WKpRULH GHV DFWHV GH

ODQJDJH� ,OV VRQW XWLOLVpV SRXU pFKDQJHU GHV LQIRUPDWLRQV HW GHV FRQQDLVVDQFHV HQWUH
OHV DJHQWV� $ WUDYHUV FHV SHUIRUPDWLIV� XQ DJHQW SHXW SDU H[HPSOH GHPDQGHU GHV

LQIRUPDWLRQV j XQ DXWUH DJHQW� ,O D OD SRVVLELOLWp GH GRQQHU� VL HOOHV H[LVWHQW� OHV

LQIRUPDWLRQV SUpVHQWHV GDQV VD EDVH GH FRQQDLVVDQFHV RX GH GpPHQWLU OD SUpVHQFH

G¶XQH LQIRUPDWLRQ GDQV FHOOH�FL� 2X HQFRUH� XQ DJHQW SHXW GHPDQGHU TX¶XQ DXWUH

DJHQW LQVqUH XQH LQIRUPDWLRQ GDQV VD EDVH GH FRQQDLVVDQFHV� '¶DXWUHV SHUIRUPDWLIV

RQW XQ U{OH SOXV SDUWLFXOLHU� SDU H[HPSOH SRXU LQGLTXHU TX¶XQ DJHQW HVW FDSDEOH GH
WUDLWHU FHUWDLQV PHVVDJHV .40/� /HV SHUIRUPDWLIV DVN�LI� DVN�RQH� VWUHDP�DOO� GHQ\�

WHOO� LQVHUW� HWF�� VRQW TXHOTXHV H[HPSOHV�

/HV SHUIRUPDWLIV G¶LQWHUFRQQH[LRQ �QHWZRUNLQJ DQG IDFLOLWDWLRQ SHUIRUPDWLYHV�
VRQW DX QRPEUH GH �� �UHJLVWHU� XQUHJLVWHU EURDGFDVW� EURNHU� HWF��� ,OV DLGHQW j OD

PLVH HQ UHODWLRQ GHV DJHQWV HQWUH HX[� ,OV VRQW UpVHUYpV �j GHX[ H[FHSWLRQV SUqV� DX[

FRPPXQLFDWLRQV HQWUH DJHQWV �GX V\VWqPH PXOWL�DJHQW� HW GHV DJHQWV SDUWLFXOLHUV

DSSHOpV IDFLOLWDWRUV� (Q HIIHW� XQH GHV SDUWLFXODULWpV GH .40/ HVW G¶XWLOLVHU� HQ SOXV

GHV DJHQWV SURSUHPHQW GLW� FHV DJHQWV IDFLOLWDWRUV TXL © IDFLOLWHQW ª OD FRPPXQLFDWLRQ

HW IRXUQLVVHQW GHV IRQFWLRQV� WHOOHV TXH O¶DVVRFLDWLRQ HQWUH OHV DGUHVVHV SK\VLTXHV HW
QRPV V\PEROLTXHV� OD WHQXH G¶XQ UHJLVWUH GHV DJHQWV HW GH OHXUV FRPSpWHQFHV�

/HV SHUIRUPDWLIV G¶H[FHSWLRQ �LQWHUYHQWLRQ DQG PHFKDQLFV RI FRQYHUVDWLRQ

SHUIRUPDWLYHV� VRQW DX QRPEUH GH � �HUURU� VRUU\� VWDQGE\� HWF��� ,OV VRQW XWLOHV SRXU

FKDQJHU OH GpURXOHPHQW QRUPDO GHV pFKDQJHV RX SRXU WHUPLQHU SUpPDWXUpPHQW OHV
pFKDQJHV�

�������� /H ODQJDJH $&/ �$JHQW &RPPXQLFDWLRQ /DQJXDJH�

/H ODQJDJH $&/ GH OD ),3$ >),3 ��@ HVW IRQGp pJDOHPHQW VXU OD WKpRULH GHV DFWHV
GH ODQJDJH HW D EpQpILFLp JUDQGHPHQW GHV UpVXOWDWV GH UHFKHUFKH GH .40/� 6L

O¶DSSURFKH GX ODQJDJH $&/ HVW JOREDOHPHQW VHPEODEOH j FHOOH GH .40/� XQ JUDQG

VRLQ D pWp DSSRUWp DXVVL ELHQ j OD GHVFULSWLRQ IRUPHOOH GH OD VpPDQWLTXH GHV DFWHV GH
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FRPPXQLFDWLRQ TX¶j O¶LQWURGXFWLRQ GH SURWRFROHV UpJLVVDQW OHV UqJOHV G¶pFKDQJHV GH

PHVVDJHV�

3RXU SUpVHQWHU OH ODQJDJH� QRXV DYRQV FKRLVL GH PHWWUH HVVHQWLHOOHPHQW O¶DFFHQW
VXU OD GHVFULSWLRQ IRUPHOOH GH OD VpPDQWLTXH GHV DFWHV GH FRPPXQLFDWLRQ� /HV

SURWRFROHV VHURQW� TXDQW j HX[� DERUGpV HVVHQWLHOOHPHQW DX SDUDJUDSKH ������

���������� /D V\QWD[H GX PHVVDJH $&/

/D V\QWD[H GX PHVVDJH HVW DVVH] VLPLODLUH j FHOOH GH .40/� /D ILJXUH ���

UpVXPH VXU XQ H[HPSOH OHV pOpPHQWV SULQFLSDX[ GX PHVVDJH $&/�

)LJXUH ���� ([HPSOH G¶XQ PHVVDJH $&/

���������� /D VpPDQWLTXH GHV DFWHV GH FRPPXQLFDWLRQ $&/

/HV DFWHV GH FRPPXQLFDWLRQ VRQW GpILQLV SDU XQH GHVFULSWLRQ HQ ODQJDJH QDWXUHO�

HW pJDOHPHQW IRUPHOOHPHQW HQ ODQJDJH 6/ �6HPDQWLF /DQJXDJH�� 'DQV OH FDGUH GH FH

FKDSLWUH QRXV QH GRQQRQV TXH TXHOTXHV pOpPHQWV VXU OH ODQJDJH 6/ SRXU FRPSUHQGUH

GDQV TXHO © HVSULW ª VRQW GpILQLV IRUPHOOHPHQW OHV DFWHV GH FRPPXQLFDWLRQ�

6/ HVW XQ ODQJDJH TXL V¶DSSXLH VXU XQH ORJLTXH PRGDOH GX SUHPLHU RUGUH �SRXU
GHV SUpFLVLRQV VXU FHWWH ORJLTXH� YRLU >6$' ��D@�� &H FDGUH ORJLTXH HVW VLPLODLUH VXU

ELHQ GHV DVSHFWV j FHOXL SURSRVp SDU &RKHQ HW /HYHVTXH >&2+ ��E@ HW GpILQLW XQ

PRGqOH PHQWDO GH O¶DJHQW HQ WURLV DWWLWXGHV � EHOLHI� XQFHUWDLQW\ HW FKRLFH �RX� GDQV

XQH FHUWDLQH PHVXUH� JRDO�� IRUPDOLVpHV UHVSHFWLYHPHQW SDU WURLV RSpUDWHXUV PRGDX[

%� 8 HW &� $LQVL �

± %
L
S � © O¶DJHQW L FURLW �LPSOLFLWHPHQW� TXH OD SURSRVLWLRQ S HVW YUDLH ª �

± 8
L
S � © O¶DJHQW L HVW LQFHUWDLQ j SURSRV GH S PDLV SHQVH TXH S HVW SOXV

YUDLVHPEODEOH TXH � S ª �

± &
L
S � © O¶DJHQW L VRXKDLWH TXH OD SURSRVLWLRQ S VRLW YpULILpH ª�
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$ILQ GH UDLVRQQHU pJDOHPHQW HQ WHUPHV G¶DFWLRQV �QRWpHV DL�� GHV VpTXHQFHV
G¶DFWLRQV �D� � D� SDU H[HPSOH� HW GHV FKRL[ HQWUH DFWLRQV �D��D� SDU H[HPSOH�

SHXYHQW rWUH H[SULPpV � OHV RSpUDWHXUV )HDVDEOH� 'RQH HW $JHQW VRQW pJDOHPHQW

GpILQLV� $LQVL �

± )HDVDEOH �D� S� � © /¶DFWLRQ D SHXW rWUH HIIHFWXpH HW VL WHO HVW OH FDV OD
SURSRVLWLRQ S VHUD DORUV YUDLH ª �

± 'RQH �D� S� � © /¶DFWLRQ D D pWp HIIHFWXpH HW OD SURSRVLWLRQ S HVW YUDLH GHSXLV ª �

± $JHQW �L� D� � © /¶DJHQW L HVW OH VHXO HIIHFWXDQW RX DOODQW HIIHFWXHU O¶DFWLRQ D ª�

6RQW pJDOHPHQW GpILQLV j SDUWLU GHV FRQFHSWV SUpFpGHQWV� OHV FRQFHSWV GH
SHUVLVWHQW JRDO �3*LS VLJQLILH TXH O¶DJHQW L D S FRPPH EXW SHUVLVWDQW ± EXW SRXU

OHTXHO O¶DJHQW HVW HQJDJp� HW G¶LQWHQWLRQ �,LS VLJQLILH TXH O¶DJHQW L D O¶LQWHQWLRQ GH

UpDOLVHU S��

���������� /HV FDWpJRULHV G¶DFWHV $&/

/H ODQJDJH $&/ GLIIpUHQFLH OHV DFWHV SULPLWLIV GHV DFWHV FRPSRVpV FRQVWUXLWV j

SDUWLU GH FHV SUHPLHUV� /H IRUPDW JpQpUDO GH WRXW DFWH� HVW OH VXLYDQW �

�L� DFW �M�S�!

DYHF � ± L� O¶DJHQW pPHWWHXU�

± DFW� O¶DFWH GH FRPPXQLFDWLRQ�

± M� O¶DJHQW UHFHYHXU�

± S� OD SURSRVLWLRQ�

$ FKDTXH DFWH VRQW HQ RXWUH DVVRFLpV �

± OHV SUpFRQGLWLRQV TXL UHSUpVHQWHQW OHV FRQGLWLRQV TXL GRLYHQW rWUH YUDLHV SRXU

TXH O¶DFWH SXLVVH rWUH XWLOLVp � FHV SUpFRQGLWLRQV VRQW QRWpHV )3 �)HDVLELOLW\

3UHFRQGLWLRQV� �

± OHV HIIHWV DWWHQGXV DSUqV XWLOLVDWLRQ GH O¶DFWH � FHV HIIHWV VRQW QRWpV 5( �5DWLRQDO
(IIHFWV��

6RQW GpILQLV TXDWUH DFWHV SULPLWLIV � LQIRUP� UHTXHVW� FRQILUP� GLVFRQILUP� ,OV

SHXYHQW rWUH DFFRPSOLV GLUHFWHPHQW SDU XQ DJHQW� SODQLILpV SDU XQ DJHQW RX HQFRUH

GHPDQGpV SDU XQ DJHQW j XQ DXWUH DJHQW� $ WLWUH G¶H[HPSOH� OHV DFWHV LQIRUP HW
UHTXHVW VRQW GpILQLV DLQVL �

LQIRUP � �L� LQIRUP� M� I �!

)3� %LI � � %L� %LIMI � 8LIMI�

5(� %MI

O¶DJHQW L LQIRUPH O¶DJHQW M TXH OD SURSRVLWLRQ I HVW YUDLH

�DYHF � %LILI { %LI � %L�I�

UHTXHVW � �L� UHTXHVW�M�D�!
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)3� )3�D� >L?M@ � %L $JHQW� M� D � � �%L ,M 'RQH�D�

5(� 'RQH�D�

O¶DJHQW L GHPDQGH j O¶DJHQW M GH UpDOLVHU O¶DFWLRQ D�

�DYHF �

D HVW O¶DFWLRQ

)3�D� GpILQLW OHV SUpFRQGLWLRQV VXU D�

)3�D� >L?M@ GpILQLW OD SDUWLH GHV SUpFRQGLWLRQV VXU D TXL UHSUpVHQWH OHV DWWLWXGHV

PHQWDOHV GH O¶DJHQW L��

$ SDUWLU GHV TXDWUH DFWHV SULPLWLIV HVW FRQVWUXLW XQ HQVHPEOH G¶DFWHV FRPSRVpV�

3DU H[HPSOH� O¶DFWH TXHU\BLI SHUPHW GH IRUPXOHU GHV DFWHV FRPPH � © -H YRXV
GHPDQGH �UHTXHVW� GH PH GLUH �LQIRUP�LI� V¶LO SOHXW ª�

TXHU\BLI� �L� TXHU\�LI�M� I� {

�L� UHTXHVW �M� �M� LQIRUP�LI �L� I�!�!

)3� �%LILI � �8LILI � �%L ,M 'RQH��M� LQIRUP�LI�L� I�!�

5(� 'RQH��M� LQIRUP�L� I�!_�M� LQIRUP�L� �I�!�

/¶DJHQW L GHPDQGH j M TX¶LO O¶LQIRUPH VL I HVW YUDL RX QRQ�

�DYHF �

LQIRUPBLI� �L� LQIRUP�LI�M� I�!{

�L� LQIRUP�M� I�!_�L� LQIRUP�M� �I�!

)3 � %LIL I � �%L �%LIM I � 8LIM I�

5( � %LIM I�

/HV DFWHV FRPSRVpV VRQW DX QRPEUH GH �� � RQ WURXYH SDU H[HPSOH �
UHTXHVWBZKHQ� UHTXHVWBZKHQHYHU� UHIXVH� UHMHFWBSURSRVDO� SURSRVH� HWF�

(QILQ� FLQT FDWpJRULHV UpSDUWLVVHQW O¶HQVHPEOH GHV YLQJW�GHX[ DFWHV SULPLWLIV HW

FRPSRVpV� HQ IRQFWLRQ GH OD ILQDOLWp GH FKDTXH DFWH �

± WUDQVPHWWUH XQH LQIRUPDWLRQ�

± GHPDQGHU XQH LQIRUPDWLRQ�

± QpJRFLHU�

± DFFRPSOLU XQH DFWLRQ�

± JpUHU XQ SUREOqPH�

���������� /HV SURWRFROHV G¶LQWHUDFWLRQ

/HV VSpFLILFDWLRQV G¶$&/ >),3 ��@ LQFOXHQW RXWUH OD VSpFLILFDWLRQ GX ODQJDJH� XQH

GHVFULSWLRQ G¶XQ HQVHPEOH GH SURWRFROHV G¶LQWHUDFWLRQ HQWUH DJHQWV FRPPH OH WUqV

FRQQX &RQWUDFW 1HW 3URWRFRO �&13� >60, ��@� TXL HVW XQ GHV SUHPLHUV SURWRFROHV GH
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FRPPXQLFDWLRQ GH KDXW QLYHDX SRXU OD UpVROXWLRQ GH SUREOqPHV GLVWULEXpV� '¶DXWUHV

SURWRFROHV FRPPH OHV SURWRFROHV GH YHQWH DX[ HQFKqUHV RX HQFRUH GH QpJRFLDWLRQ

FRPSOqWHQW OHV VSpFLILFDWLRQV� &HV SURWRFROHV VRQW GpFULWV SUpFLVpPHQW GDQV OHV

VSpFLILFDWLRQV GH OD ),3$ � LOV VHURQW DERUGpV DX SDUDJUDSKH ������

�������� (Q UpVXPp

.40/ HW $&/ VRQW OHV GHX[ ODQJDJHV SKDUHV DFWXHOV� ,OV VH UHMRLJQHQW VXU O¶LGpH

SUHPLqUH HW IRQGDPHQWDOH GH OD SKLORVRSKLH GX ODQJDJH RUGLQDLUH� j VDYRLU TXH WRXWH

pQRQFLDWLRQ HVW XQ DFWH �XQH DFWLRQ� � FHW DFWH YLVH j DFFRPSOLU �IDLUH� TXHOTXH FKRVH�

&¶HVW SRXUTXRL DXVVL ELHQ OHV PHVVDJHV $&/ TXH .40/ H[SULPHQW XQH YDOHXU

G¶LOORFXWLRQ �OHV SULPLWLYHV GHV ODQJDJHV DSSHOpHV SHUIRUPDWLIV SRXU .40/ HW DFWHV GH

FRPPXQLFDWLRQ HQ $&/� TXL V¶DSSOLTXH j XQ FRQWHQX �OH FKDPS �FRQWHQW GDQV OHV GHX[

FDV�� /HXU GLIIpUHQFH HVVHQWLHOOH SURYLHQW GHV DVSHFWV WKpRULTXHV OLpV j OD VpPDQWLTXH

GHV ODQJDJHV TXL V¶DQFUH GDQV GHV WKpRULHV GH O¶DJHQW TXHOTXH SHX GLIIpUHQWHV�

3DU OH ELDLV GX ODQJDJH $&/� QRXV DYRQV YX TXHOTXHV DVSHFWV GH OD VpPDQWLTXH
IRUPHOOH GHV ODQJDJHV G¶LQWHUDFWLRQ� 'XUDQW OHV GL[ GHUQLqUHV DQQpHV� GH QRPEUHX[

WUDYDX[ RQW pWp HIIHFWXpV GDQV FHWWH GLUHFWLRQ� /HV SOXV FRQQXV VRQW FHUWDLQHPHQW

FHX[ GH &RKHQ HW 3HUUDXOW >&2+ ��@ HW &RKHQ HW /HYHVTXH >&2+ ��D@� &HV GHUQLHUV

V¶DSSXLHQW VXU OHXU WKpRULH GH O¶LQWHQWLRQ >&2+ ��E@ SRXU GpYHORSSHU XQH WKpRULH
VHORQ ODTXHOOH OHV DFWHV GH ODQJDJH VRQW GHV DFWLRQV j SDUW HQWLqUH TX¶DFFRPSOLVVHQW

GHV DJHQWV UDWLRQQHOV SRXU VDWLVIDLUH OHXUV LQWHQWLRQV�

8Q GHV UHSURFKHV IDLW DX ODQJDJH .40/ >&2+ ��@ D G¶DLOOHXUV FRQFHUQp VRQ

PDQTXH GH IRUPDOLVPH SRXU H[SULPHU OD VpPDQWLTXH GHV DFWHV� MXVTX¶j FH TX¶XQH
VpPDQWLTXH IRUPHOOH VRLW SURSRVpH >/$% ��� /$% ��@� (OOH UHSRVH VXU OD GpILQLWLRQ�

SRXU FKDTXH DFWH� GH SUpFRQGLWLRQV� GH SRVWFRQGLWLRQV HW GH FRQGLWLRQV G¶DUUrW� (Q

TXHOTXHV PRWV HW VDQV HQWUHU GDQV OHV GpWDLOV� FHV FRQGLWLRQV GpFULYHQW OHV pWDWV GHV

DJHQWV HQ WHUPHV G¶DWWLWXGHV PHQWDOHV �NQRZOHGJH� EHOLHI� GHVLUH� LQWHQWLRQ�� /H

ODQJDJH XWLOLVp SRXU GpFULUH OHV pWDWV GHV DJHQWV QH FRQGLWLRQQH SDV OH PRGqOH
WKpRULTXH GH O¶DJHQW PDLV FRQWUDLQW WRXWHIRLV OD IDoRQ GRQW OHV DWWLWXGHV PHQWDOHV

SHXYHQW rWUH FRPELQpHV SRXU GpILQLU OHV GLIIpUHQWV pWDWV GH O¶DJHQW�

'¶DXWUHV ODQJDJHV RQW FRQWULEXp GH SUqV RX GH ORLQ j IDLUH pYROXHU FH GRPDLQH GH

FRQQDLVVDQFH � FLWRQV SRXU PpPRLUH OH ODQJDJH $5&2/ >6$' ��E@ GH )UDQFH
7pOpFRP� TXL HVW j OD EDVH GHV VSpFLILFDWLRQV G¶$&/� OH ODQJDJH &22/ >%$5 ��@� RX

HQFRUH OH ODQJDJH ,/ >'(0 ��@� TXL D pWp XQ GHV SUHPLHUV ODQJDJHV j LQWpJUHU

H[SOLFLWHPHQW OD QRWLRQ GH SURWRFROH G¶LQWHUDFWLRQ�

���� 6WUXFWXUDWLRQ GHV pFKDQJHV � OHV SURWRFROHV G¶LQWHUDFWLRQ

'DQV FHWWH VHFWLRQ� QRXV GpFULYRQV WRXW G¶DERUG OH SULQFLSH GH OD FRPPXQLFDWLRQ

HQWUH DJHQWV VHORQ XQ SURWRFROH HW QRXV SUpVHQWRQV HQVXLWH OHV W\SHV GH VSpFLILFDWLRQV
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PDMHXUV XWLOLVpV SRXU UHSUpVHQWHU HW H[SORLWHU FHV SURWRFROHV G¶LQWHUDFWLRQ� (QILQ�

QRXV SUpVHQWRQV OHV SULQFLSDX[ SURWRFROHV�

������ 'HVFULSWLRQ GH O¶DSSURFKH SDU SURWRFROH

'DQV OHV 60$� DWWHLQGUH OD FRRUGLQDWLRQ HQWUH DJHQWV DXWRQRPHV HVW XQ

SUREOqPH PDMHXU� (Q JpQpUDO� OHV DJHQWV FRRUGRQQHQW OHXUV DFWLRQV HQ pFKDQJHDQW

GHV PHVVDJHV� 8Q SURFHVVXV GH FRRUGLQDWLRQ HVW XQH VpTXHQFH GH FHV LQWHUDFWLRQV

HQWUH DJHQWV�

8QH VpPDQWLTXH SRXU GHV DFWHV GH ODQJDJH LQGLYLGXHOV �RX SHUIRUPDWLIV� Q¶HVW SDV

VXIILVDQWH SRXU SOHLQHPHQW VXSSRUWHU O¶LQWHUDFWLRQ HQWUH DJHQWV � OH FRQWHQX GH O¶DFWH

GH ODQJDJH HVW LPSRUWDQW� WRXW FRPPH OD FDSDFLWp j IRUPXOHU GHV GLDORJXHV �RX GHV
SURWRFROHV� FRPPH OH ELHQ FRQQX &RQWUDFW 1HW� TXL JXLGHQW O¶LQWHUDFWLRQ HQWUH

DJHQWV�

7UDGLWLRQQHOOHPHQW� XQ SURWRFROH HVW XQH VSpFLILFDWLRQ GH FHV LQWHUDFWLRQV� ,O

SUpFLVH TXL SHXW GLUH TXRL j TXL HW OHV UpDFWLRQV SRVVLEOHV j FH TXL HVW GLW SDU O¶DXWUH
SDUWLH� 8QH VSpFLILFDWLRQ V\QWD[LTXH IRUPHOOH >:(5 ��@ HVW GRQQpH HQ GpILQLVVDQW

OHV W\SHV GH PHVVDJHV TX¶LO HVW SRVVLEOH G¶HQYR\HU� 2Q GpILQLW LQIRUPHOOHPHQW OD

VpPDQWLTXH GHV PHVVDJHV DLQVL TXH OHV VWUDWpJLHV GHV U{OHV� HQ GpFULYDQW OHV

SURFpGXUHV TXL GpWHUPLQHQW OHV UpDFWLRQV G¶XQ DJHQW j XQ PHVVDJH GRQQp� &HV

UpDFWLRQV SHXYHQW LQFOXUH OD JpQpUDWLRQ GH QRXYHDX[ PHVVDJHV� /HV SURWRFROHV VRQW
SDUWLFXOLqUHPHQW XWLOHV SRXU GHV DJHQWV TXL Q¶LQFRUSRUHQW SDV H[SOLFLWHPHQW OD

VpPDQWLTXH IRUPHOOH GHV DFWHV GH ODQJDJH�

/D IRQFWLRQ GH EDVH G¶XQ SURWRFROH G¶LQWHUDFWLRQ HVW GH IRXUQLU DX[ DJHQWV XQH

IDoRQ GH FRPPXQLTXHU XWLOHPHQW VDQV DYRLU j SODQLILHU H[SOLFLWHPHQW FKDTXH DFWH GH
ODQJDJH HQ VH EDVDQW VXU VHV HIIHWV DWWHQGXV� 4XDQG QRXV XWLOLVRQV XQ SURWRFROH

G¶LQWHUDFWLRQ� QRXV VXSSRVRQV TXH OH FRQFHSWHXU GX SURWRFROH D HIIHFWXp XQH DQDO\VH

KRUV OLJQH VXIILVDQWH HW JDUDQWLW DLQVL TXH VXLYUH OH SURWRFROH SHUPHWWUD G¶DWWHLQGUH OHV

EXWV DVVRFLpV DX[ pWDWV ILQDX[ LGHQWLILpV GX SURWRFROH� 3OXV XQ SURWRFROH HVW HIILFDFH�

PRLQV G¶LQIRUPDWLRQV RQW EHVRLQ G¶rWUH WUDQVPLVHV HW PRLQV GH WHPSV HVW SDVVp GDQV

OD FRPPXQLFDWLRQ�

/HV DJHQWV SDUWLFLSHQW j GLIIpUHQWV SURWRFROHV HQ LQWHUDJLVVDQW GH PDQLqUH

DSSURSULpH HQWUH HX[� SDU H[HPSOH HQ UpSRQGDQW DX[ PHVVDJHV� HQ HIIHFWXDQW GHV

DFWLRQV GDQV OHXU GRPDLQH UHVSHFWLI� RX HQ PHWWDQW j MRXU OHXUV pWDWV ORFDX[� /HV

SURWRFROHV SHXYHQW DORUV rWUH SULV FRPPH XQ PR\HQ GH VSpFLILHU OD SROLWLTXH TXH OHV
DJHQWV YRQW VXLYUH GDQV OHXUV LQWHUDFWLRQV DYHF OHV DXWUHV � SDU H[HPSOH� FHWWH

SROLWLTXH GpWHUPLQHUDLW OHV FRQGLWLRQV VRXV OHVTXHOOHV XQH UHTXrWH SRXUUD rWUH

VDWLVIDLWH RX XQH SHUPLVVLRQ DFFRUGpH RX XQH DIILUPDWLRQ FUXH�
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������ 5HSUpVHQWDWLRQ HW VSpFLILFDWLRQ GHV SURWRFROHV

$ILQ G¶DUULYHU j XQH DSSURFKH XQLILpH SRXU GpILQLU HW GpYHORSSHU DGpTXDWHPHQW

GHV SURWRFROHV G¶LQWHUDFWLRQ� QRXV DYRQV EHVRLQ G¶XQH UHSUpVHQWDWLRQ H[SUHVVLYH SRXU

HVTXLVVHU OHV GLDORJXHV� 3OXV HVVHQWLHOOHPHQW� OD UHSUpVHQWDWLRQ GRLW DXVVL rWUH

LPPpGLDWHPHQW WUDGXLVLEOH HQ XQH LPSOpPHQWDWLRQ pTXLYDOHQWH� (QVXLWH� O¶pPHWWHXU

HW OH GHVWLQDWDLUH G¶XQ PHVVDJH� TXL LQLWLHQW XQH IRUPH GH FRRSpUDWLRQ� GHYUDLHQW rWUH

FDSDEOHV G¶XWLOLVHU OH PrPH SURWRFROH� &HOD VHPEOH XWLOH GX IDLW TXH OD UHODWLRQ GHV

DFWLRQV HIIHFWXpHV SDU OHV SDUWLFLSDQWV DX GLDORJXH DX FRXUV GH O¶LQWHUDFWLRQ HVW

H[SOLFLWHPHQW UHSUpVHQWpH HW SDUFH TXH FHOD SHUPHW XQH UHSUpVHQWDWLRQ SOXV FRPSDFWH

GX GLDORJXH� $ FHW pJDUG� OD UHSUpVHQWDWLRQ GRLW DXVVL SUHQGUH HQ FRPSWH OH IDLW TXH

OHV GHX[ SDUWLFLSDQWV G¶XQ GLDORJXH XWLOLVHURQW XQH FRSLH GX PrPH SURWRFROH�

/HV Q°XGV GX JUDSKH UHSUpVHQWHQW OHV pWDWV GX GLDORJXH� OHV DUFV UHSUpVHQWHQW OHV
WUDQVLWLRQV G¶XQ pWDW FRQYHUVDWLRQQHO j O¶DXWUH� HW OHV EUDQFKHV �VXLWHV GH WUDQVLWLRQV�

UHSUpVHQWHQW GHV WUDQVLWLRQV SRVVLEOHV �YRLU ILJXUH �����

/HV Q°XGV DGMDFHQWV UHSUpVHQWHQW DOWHUQDWLYHPHQW O¶DJHQW TXL D pPLV OH SUHPLHU

PHVVDJH GX SURWRFROH SXLV O¶DJHQW GHVWLQDWDLUH GH FH PHVVDJH� 'H IDoRQ GXDOH� SRXU
XQ DJHQW TXL VXLW XQ SURWRFROH OHV Q°XGV UHSUpVHQWHQW DOWHUQDWLYHPHQW GHV pWDWV

G¶pPLVVLRQ RX GH UpFHSWLRQ GH PHVVDJH�

)LJXUH ���� *UDSKH G¶pWDW GX SURWRFROH GH 6,$1

*UDSKH pWDW�WUDQVLWLRQ

8Q SURWRFROH SHXW rWUH UHSUpVHQWp SDU XQ JUDSKH GLULJp GDQV OHTXHO OHV Q°XGV

GpQRWHQW OHV pWDWV GX SURWRFROH HW OHV DUFV� TXL VRQW pWLTXHWpV SDU GHV PRGqOHV GH
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PHVVDJHV TXL FRQVLVWHQW HQ GHV W\SHV �DFWHV GH ODQJDJH� HW GHV UHVWULFWLRQV VXU OH

FRQWHQX� GpQRWHQW GHV WUDQVLWLRQV HQWUH FHV pWDWV� 8Q SURWRFROH SHXW SDU FRQVpTXHQW rWUH

GpILQL FRPPH XQ HQVHPEOH GH SDLUHV FRPSRVpHV G¶XQH WUDQVLWLRQ HW G¶XQ PRGqOH GH

PHVVDJH� R� FKDTXH WUDQVLWLRQ HVW UHSUpVHQWpH SDU XQH SDLUH G¶pWDWV �LQLWLDO� ILQDO�� ,O

H[LVWH XQ RX SOXVLHXUV FKHPLQV HQWUH OH Q°XG LQLWLDO HW WRXV OHV DXWUHV Q°XGV� 6XU WRXV

FHV FKHPLQV� OHV DUFV VRQW UHVSHFWLYHPHQW pWLTXHWpV GHV W\SHV GH PHVVDJHV HQ UpFHSWLRQ

SXLV HQ pPLVVLRQ� /D SOXSDUW GHV SURWRFROHV VRQW FODVVLTXHPHQW VSpFLILpV j O¶DLGH GH

PDFKLQHV G¶pWDWV ILQLV� 1RXV HQ PHQWLRQQRQV TXHOTXHV�XQV DX SDUDJUDSKH ������

7� :LQRJUDG HW )� )ORUHV >:,1 ��@ UHSUpVHQWHQW HW DQDO\VHQW OHV GLDORJXHV SDU

GHV UpVHDX[ G¶DFWHV GH ODQJDJH� (Q FH TXL FRQFHUQH OD UHSUpVHQWDWLRQ� OHXUV JUDSKHV

VRQW WUqV H[SUHVVLIV HW IDFLOHV j VXLYUH� &HSHQGDQW� LO OHXU PDQTXH O¶LQIRUPDWLRQ
QpFHVVDLUH SRXU OHV UHQGUH RSpUDWLRQQHOV�

/D UHSUpVHQWDWLRQ DGRSWpH GDQV >%85 ��@ SHXW rWUH YXH FRPPH XQH DEVWUDFWLRQ

GHV GLDJUDPPHV pWDW�WUDQVLWLRQ� R� O¶HQYRL� OD UpFHSWLRQ HW OH WUDLWHPHQW G¶XQ

PHVVDJH� VRQW DWWDFKpV DX[ QRHXGV GX JUDSKH� (Q SOXV GH UHSUpVHQWHU GHV pWDWV
FRQYHUVDWLRQQHOV� FHV Q°XGV SHXYHQW DXVVL rWUH GHV DSSHOV j GHV VRXV�SURWRFROHV�

>%85 ��@ SUpVHQWH XQH PpWKRGH PRGXODLUH GH FRQVWUXFWLRQ GH SURWRFROHV

G¶LQWHUDFWLRQ j SDUWLU pYHQWXHOOHPHQW GH SURWRFROHV SUpGpILQLV� &HWWH DSSURFKH

UHVVHPEOH j FHOOH G¶$JHQ7DON pYRTXpH FL�GHVVRXV� ELHQ TX¶HOOH VRLW PRLQV FRPSOqWH�

RX j FHOOH GX SURWRFROH GH QpJRFLDWLRQ 6$13 >&+$ ��@ TXL HPSORLH XQH
UHSUpVHQWDWLRQ PRGXODLUH VLPLODLUH HQ SHUPHWWDQW DX[ QRHXGV G¶XQ SURWRFROH G¶rWUH

VRLW GHV pWDWV FRQYHUVDWLRQQHOV VLPSOHV VRLW GHV DSSHOV j G¶DXWUHV SURWRFROHV �DSSHOpV

SKDVHV�� 8QH PDFKLQH j pWDWV ILQL HVW XWLOLVpH SRXU GpFULUH OHV SURWRFROHV GH

FRRUGLQDWLRQ HQ $JHQ7DON >.8: ��@ ,O V¶DJLW G¶XQH PDFKLQH j pWDWV ILQL pWHQGXH TXL

DXWRULVH GHV YDULDEOHV HW TXL HVW VRXYHQW XWLOLVpH GDQV OH GRPDLQH GHV SURWRFROHV

>+2/ ��@� /HV pWDWV GX SURWRFROH GH FRRUGLQDWLRQ VRQW DLQVL H[SOLFLWHPHQW GpILQLV HW
OHV DFWLRQV G¶XQ DJHQW SHXYHQW rWUH DLVpPHQW GpILQLHV SRXU FKDTXH pWDW�

*UDSKH GH UDLVRQQHPHQW

-� &DPSEHOO HW 0� G¶,YHUQR >&$0 ��@ SURSRVHQW� XQH UHSUpVHQWDWLRQ JUDSKLTXH

JpQpUDOH GDQV ODTXHOOH OHV SURWRFROHV QRQ VHXOHPHQW PRQWUHQW OD FRPPXQLFDWLRQ

HQWUH GHX[ DJHQWV� PDLV DXVVL OHV pWDWV GX UDLVRQQHPHQW� %LHQ TXH FHV JUDSKHV

SXLVVHQW UHPSOLU OHXU EXW� O¶DGRSWLRQ G¶XQH WHOOH QRWDWLRQ FRPPH PR\HQ JpQpUDO SRXU

UHSUpVHQWHU OHV SURWRFROHV SRVH SRWHQWLHOOHPHQW GHV SUREOqPHV FDU QRXV SRXYRQV

QRXV GHPDQGHU VL OH UDLVRQQHPHQW DVVRFLp j FKDTXH Q°XG HVW SXUHPHQW LQGpSHQGDQW

GH O¶DSSOLFDWLRQ� (Q HIIHW� OHV SURFHVVXV GH UDLVRQQHPHQW HW GH GpFLVLRQ LPSOLTXpV DX

FRXUV G¶XQH LQWHUDFWLRQ VRQW GpSHQGDQW GH O¶DSSOLFDWLRQ� HW SDU FRQVpTXHQW SHXYHQW

GLIILFLOHPHQW rWUH SUpVHQWV DX QLYHDX GH OD UHSUpVHQWDWLRQ�
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5pVHDX[ GH 3HWUL

7� .UHLIHOWV HW )� 9RQ 0DUWLDO >.5( ��@ FRPPHQoqUHQW DYHF GHV GLDJUDPPHV

VLPLODLUHV HW HQVXLWH OHV UHPSODoqUHQW SDU GHV UpVHDX[ GH 3HWUL SRXU SRXYRLU UpVRXGUH

OH SUREOqPH GX GpSDVVHPHQW HW GX FURLVHPHQW GHV PHVVDJHV� 0DOKHXUHXVHPHQW� OD

SXLVVDQFH G¶H[SUHVVLRQ GHV GLDJUDPPHV RULJLQDX[ HVW SHUGXH HW OHV FRPSRVDQWHV HW

OHV pWDSHV GX SURWRFROHV QH VRQW SOXV YLVLEOHV� /H QRXYHDX GLDJUDPPH HVW GDYDQWDJH

XQ GLDJUDPPH JpQpUDO GpFULYDQW OD FRPPXQLFDWLRQ HQWUH GHX[ DJHQWV� 2Q UHWRPEH

VXU OH SUREOqPH GH OD FRPPXQLFDWLRQ SK\VLTXH HW RQ QH VH VLWXH SOXV DX QLYHDX

SURWRFROH G¶LQWHUDFWLRQ�

3OXV UpFHPPHQW� QRXV WURXYRQV >.21 ��@ HW >&26 ��@� TXL PRGpOLVHQW OD

FRQYHUVDWLRQ HQWUH DJHQWV j O¶DLGH GH UpVHDX[ GH 3HWUL�

/DQJDJH IRUPHO

8Q GpIDXW GH O¶DSSURFKH SDU GLDJUDPPH pWDWV�WUDQVLWLRQV HVW TX¶HOOH QH FDSWXUH

SDV DGpTXDWHPHQW OHV FRQWUDLQWHV TXL V¶pWDOHQW VXU GLIIpUHQWV QLYHDX[ GH SURWRFROHV�

3DU FRQVpTXHQW� FHUWDLQV FKHUFKHXUV >',9 ��@ VRQW HQ WUDLQ GH GpYHORSSHU GHV

VSpFLILFDWLRQV IRUPHOOHV FRPSOqWHV GH SURWRFROHV GDQV OH ODQJDJH GH VSpFLILFDWLRQ =�

/D VSpFLILFDWLRQ G¶XQ SURWRFROH G¶LQWHUDFWLRQ SHXW rWUH SUpVHQWpH HQ XWLOLVDQW OH

ODQJDJH = TXL HVW GH SOXV HQ SOXV HPSOR\p GDQV OH GRPDLQH GH OD UHFKHUFKH VXU OHV

DJHQWV >',9 ��@� = HVW XQ ODQJDJH GH VSpFLILFDWLRQ IRUPHO RULHQWp PRGqOH EDVp VXU OD
WKpRULH GHV HQVHPEOHV HW OD ORJLTXH GX SUHPLHU RUGUH >63, ��@� /HV FRPSRVDQWV�FOpV

G¶XQH VSpFLILFDWLRQ = VRQW OHV GpILQLWLRQV GH O¶HVSDFH G¶pWDW G¶XQ V\VWqPH HW GHV

RSpUDWLRQV SRVVLEOHV TXL IRQW SDVVHU G¶XQ pWDW j XQ DXWUH�

/DQJDJHV GH GHVFULSWLRQ GH SURWRFROHV

3OXVLHXUV ODQJDJHV GH GHVFULSWLRQ GH SURWRFROHV G¶LQWHUDFWLRQ RQW pJDOHPHQW pWp

GpILQLV�

8Q SURWRFROH UHSUpVHQWp SDU XQH PDFKLQH G¶pWDWV ILQLH SHXW rWUH FRGp
WH[WXHOOHPHQW VHORQ XQH VWUXFWXUDWLRQ 3'/ �3URWRFRO 'HVFULSWLRQ /DQJXDJH�

LQWURGXLWH GDQV >323 ��@ HW pWHQGX GDQV >%25 ��@� &H ODQJDJH HVW VXIILVDPPHQW

XQLYHUVHO SRXU GpFULUH XQ FHUWDLQ QRPEUH GH SURWRFROHV TXL RQW pWp SUpVHQWpV GDQV OD
OLWWpUDWXUH� 3RXU FHOD� LO UpSHUWRULH SRXU XQ SURWRFROH GRQQp OHV FODVVHV G¶DJHQWV

FRQFHUQpV� OHV pWDWV HW OHV WUDQVLWLRQV�

/H ODQJDJH &22/ GpFULW OHV SURWRFROHV SDU GHV UqJOHV GH WUDQVLWLRQV G¶pWDWV HQ

V¶DSSX\DQW VXU GHV PHVVDJHV .40/ >%$5 ��@�

/H ODQJDJH &RR/ �XQ DXWUH� GpFULW OHV SURWRFROHV SDU GHV SODQV PXOWL�DJHQWV TXL

FRQVLVWHQW HQ GHV SULPLWLYHV GH FRPPXQLFDWLRQ HW GHV SURFpGXUHV TXH OHV DJHQWV

GRLYHQW VXLYUH >.2/ ��@�
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/H ODQJDJH $JHQ7DON GpFULW GHV SURWRFROHV HQ LQFRUSRUDQW XQ PpFDQLVPH
G¶KpULWDJH >.8: ��@ FRPPH SRXU OHV ODQJDJHV RULHQWpV REMHWV� ,O SHUPHW GH

FRQFHYRLU LQFUpPHQWDOHPHQW GH QRXYHDX[ SURWRFROHV j SDUWLU GH SURWRFROHV H[LVWDQWV�

HW OHV FRQFHSWHXUV G¶DSSOLFDWLRQV SHXYHQW LPSOpPHQWHU GHV SURWRFROHV DGDSWpV SRXU

FRQYHQLU j FKDTXH DSSOLFDWLRQ HQ V¶DSSX\DQW VXU GHV SURWRFROHV H[LVWDQWV
LQGpSHQGDQWV GX GRPDLQH�

3RXU GpFULUH OD FRRSpUDWLRQ GDQV OHV V\VWqPHV PXOWL�DJHQWV� >'(* ��@ D LQYHQWp

XQ ODQJDJH GH VSpFLILFDWLRQ JpQpUDO TXL HVW WUDQVIRUPDEOH HQ XQ ODQJDJH GpMj

LPSOpPHQWp� /H EXW GH FH ODQJDJH HVW GH V¶DEVWUDLUH GHV GpWDLOV TXL Q¶RQW SDV GH
UDSSRUW DYHF OHV DJHQWV TXL LQWHUDJLVVHQW� GH WHOOH PDQLqUH TXH OHV FRQFHSWHXUV

SHXYHQW DLVpPHQW GpILQLU OD FRQQDLVVDQFH G¶LQWHUDFWLRQ�

������ 3ULQFLSDX[ SURWRFROHV G¶LQWHUDFWLRQ

3RXU WHUPLQHU FHWWH VHFWLRQ FRQVDFUpH DX[ SURWRFROHV G¶LQWHUDFWLRQ QRXV IDLVRQV

LFL XQ UDSLGH WRXU G¶KRUL]RQ GHV SULQFLSDX[ SURWRFROHV GpILQLV GDQV OD OLWWpUDWXUH�

1RXV SDVVRQV pJDOHPHQW HQ UHYXH TXHOTXHV GRPDLQHV R� FHX[�FL RQW pWp XWLOLVpV�

)DXWH GH SODFH� XQ LQYHQWDLUH H[KDXVWLI GHV SURWRFROHV QH SHXW SDV rWUH GUHVVp PDLV

QRXV DYRQV HVVD\p GH OHV UHJURXSHU HQ IDPLOOHV� FDU HQ HIIHW� FHUWDLQV SURWRFROHV

PDMHXUV RQW GRQQp OLHX j GH QRPEUHXVHV YDULDQWHV�

�������� &RQWUDFW 1HW 3URWRFRO

/D SOXV JUDQGH HW OD SOXV FRQQXH GHV IDPLOOHV GH SURWRFROHV UHOqYH GX UpVHDX

FRQWUDFWXHO &RQWUDFW 1HW 3URWRFRO �&13� >60, ��@� ,O V¶DJLW G¶XQ GHV SUHPLHUV

SURWRFROHV GH FRPPXQLFDWLRQ GH KDXW QLYHDX SRXU OD UpVROXWLRQ GH SUREOqPHV

GLVWULEXpV� ,O D pWp UHSULV j GH QRPEUHXVHV RFFDVLRQV HW DGDSWp WDQW SRXU GHV

DSSOLFDWLRQV SUpFLVHV TXH SRXU OD GpILQLWLRQ GH V\VWqPHV PXOWL�DJHQWV� ,QLWLDOHPHQW�

FH SURWRFROH D pWp DSSOLTXp j O¶DOORFDWLRQ GH UHVVRXUFHV DLQVL TX¶j GHV V\VWqPHV GH

VXUYHLOODQFH GLVWULEXpH WHO OH FRQWU{OH GX WUDILF DpULHQ >60, ��@� ,O D pWp JpQpUDOLVp

SRXU SUHQGUH HQ FRPSWH GHV FRQWUDLQWHV JOREDOHV >&21 ��@� ,O D pJDOHPHQW pWp

pWHQGX HQ LQWURGXLVDQW OD JHVWLRQ GH O¶LQFHUWLWXGH TXL UpVLGH GDQV WRXW SURFHVVXV GH

QpJRFLDWLRQ HW D pWp DSSOLTXp DX FRPPHUFH pOHFWURQLTXH >6$1 ��@� 'DQV >0$/ ��@�

LO D GRQQp OLHX j XQ SURWRFROH G¶RUGRQQDQFHPHQW GLVWULEXp SRXU OH V\VWqPH

(QWUHSULVH TXL HVW XQH DSSOLFDWLRQ GX SURWRFROH SDU UpVHDX GH FRQWUDW SRXU

O¶DOORFDWLRQ GH WkFKHV HQWUH VWDWLRQV GH WUDYDLO FRQQHFWpV VXU XQ UpVHDX ORFDO�

(Q IDLW� OD TXDVL�WRWDOLWp GHV SXEOLFDWLRQV VFLHQWLILTXHV TXL VH UDSSRUWHQW XQ WDQW

VRLW SHX DX WKqPH GH O¶LQWHUDFWLRQ GDQV OHV 60$ SRVLWLRQQHQW OHXU DSSURFKH SDU

UDSSRUW j FHOOH GX UpVHDX FRQWUDFWXHO� 1RXV DOORQV VXFFLQFWHPHQW SUpVHQWHU FL�GHVVRXV
VRQ SULQFLSH� 3RXU XQH pWXGH SOXV IRXLOOpH GH FH SURWRFROH� OH OHFWHXU HVW LQYLWp j

FRQVXOWHU OHV DUWLFOHV GH UpIpUHQFH >60, ��� 60, ��@ RX OH FKDSLWUH � GH >)(5 ��@�
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/¶LQWpUrW GH FH SURWRFROH HVW TX¶LO SHUPHW j XQ JURXSH G¶DJHQWV � ��� G¶LQWHUDJLU
SRXU UpVRXGUH XQ SUREOqPH JOREDO� ��� GH VH SDUWDJHU G\QDPLTXHPHQW OD FKDUJH GH

WUDYDLO� HW ��� G¶LQWpJUHU OHXUV UpVXOWDWV� ,O IRXUQLW pJDOHPHQW XQ HQVHPEOH GH W\SHV GH

PHVVDJHV LQGLTXDQW OHV VRUWHV G¶LQIRUPDWLRQV TXH OHV DJHQWV GRLYHQW V¶pFKDQJHU DILQ

G¶HIIHFWXHU XQH FHUWDLQH IRUPH GH FRRSpUDWLRQ�

8Q DJHQW SHXW GHPDQGHU GH O¶DLGH ORUVTX¶LO HVW FRQIURQWp� VRLW j XQH WkFKH WURS

LPSRUWDQWH SRXU OXL WRXW VHXO� VRLW j XQH WkFKH SRXU ODTXHOOH LO Q¶D DXFXQH FDSDFLWp� 6L

OD WkFKH HVW WURS LPSRUWDQWH� LO WHQWHUD G¶DERUG GH OD SDUWLWLRQQHU HQ VRXV�WkFKHV

JpUDEOHV SXLV WHQWHUD GH WURXYHU G¶DXWUHV DJHQWV TXL RQW OHV FDSDFLWpV DSSURSULpHV
SRXU JpUHU OHV QRXYHOOHV WkFKHV� 6L OD WkFKH LQLWLDOH YD DX�GHOj GH VHV FDSDFLWpV� LO

WHQWH G¶HPEOpH GH WURXYHU XQ DXWUH DJHQW SOXV DSSURSULp SRXU OD WUDLWHU�

'DQV OHV GHX[ FDV� OH SUREOqPH GH O¶DJHQW UHYLHQW j HQ WURXYHU G¶DXWUHV GRQW OHV
FDSDFLWpV FRUUHVSRQGHQW j OD WkFKH TX¶LO VRXKDLWH GLVWULEXHU� 6¶LO FRQQDvW OHV DXWUHV

DJHQWV D\DQW O¶H[SHUWLVH QpFHVVDLUH� LO SHXW OHXU VLJQDOHU GLUHFWHPHQW� 6¶LO Q¶D SDV

FRQQDLVVDQFH G¶DXWUHV DJHQWV TXL SXLVVHQW O¶DVVLVWHU �RX VL OD WkFKH QH UHTXLHUW DXFXQH

H[SHUWLVH SDUWLFXOLqUH�� LO SHXW VLPSOHPHQW GpFULUH OD WkFKH j O¶HQVHPEOH GHV DJHQWV�

6L XQ DXWUH DJHQW GLVSRQLEOH SHQVH rWUH FDSDEOH GH UpDOLVHU OD WkFKH� LO LQIRUPH
O¶DJHQW LQLWLDO GH VD GLVSRQLELOLWp HW LQGLTXH pYHQWXHOOHPHQW OHV FDSDFLWpV SDUWLFXOLqUHV

TX¶LO SHXW DYRLU� /¶DJHQW LQLWLDO SHXW DORUV VH UHWURXYHU DYHF SOXVLHXUV DJHQWV

YRORQWDLUHV HW FKRLVLU HQWUH HX[� /¶DJHQW ILQDOHPHQW FKRLVL SHXW DORUV GHPDQGHU GHV

LQIRUPDWLRQV VXSSOpPHQWDLUHV HW OHV GHX[ SHXYHQW DORUV HQJDJHU XQH FRPPXQLFDWLRQ

SOXV GLUHFWH SRXU OD GXUpH GH OD WkFKH�

$ILQ GH GLVWULEXHU OD FKDUJH GH WUDYDLO j XQ HQVHPEOH G¶DJHQWV� FHX[ TXL RQW GHV

WkFKHV j H[pFXWHU GRLYHQW WURXYHU G¶DXWUHV DJHQWV FDSDEOHV G¶H[pFXWHU FHV WkFKHV� (Q

PrPH WHPSV� OHV DJHQWV QRQ RFFXSpV RQW j WURXYHU GHV WkFKHV TXL OHXU FRQYLHQQHQW

VXU OHVTXHOOHV WUDYDLOOHU�

�������� 3URWRFROHV G¶LQWURGXFWLRQ

$ILQ GH GpYHORSSHU GHV DSSOLFDWLRQV PXOWL�DJHQWV GDQV GHV V\VWqPHV pYROXWLIV� LO

HVW QpFHVVDLUH GH UpSRQGUH j GHV TXHVWLRQV GX W\SH � FRPPHQW GHV DJHQWV SHXYHQW�LOV

V¶LQIRUPHU O¶XQ O¶DXWUH GH OHXU H[LVWHQFH� OHXUV FRPSpWHQFHV HW OHXUV GpVLUV " 7RXW

DJHQW GRLW rWUH FDSDEOH G¶LQIRUPHU OHV DXWUHV DJHQWV DYHF OHVTXHOV LO YRXGUDLW

WUDYDLOOHU FRRSpUDWLYHPHQW GDQV TXHOOH VLWXDWLRQ HW FRPPHQW LO SHXW O¶DFFpGHU� SDUFH

TX¶LO Q¶HVW SDV UDLVRQQDEOH GH VXSSRVHU TXH WRXV OHV DXWUHV DJHQWV OH FRQQDLVVHQW�

/¶HQUHJLVWUHPHQW �RX LQWURGXFWLRQ� HVW XQ SURFHVVXV SDU OHTXHO GHV GHPDQGHXUV
SRWHQWLHOV GH VHUYLFHV VRQW FDSDEOHV G¶DFTXpULU GHV LQIRUPDWLRQV VXU OHV VHUYLFHV

RIIHUWV SDU OHV IRXUQLVVHXUV� LQFOXDQW OHXU LGHQWLWp HW OHV VLJQDWXUHV GH OHXUV W\SHV GH

SDUDPqWUHV� >.,1 ��@ SURSRVH XQ WHO SURWRFROH G¶HQUHJLVWUHPHQW�
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(� 'XUIHH HW 7� 0RQWJRPHU\ >'85 ��@ GpFULYHQW FRPPHQW XQH KLpUDUFKLH GH
FRPSRUWHPHQWV SHXW rWUH XWLOLVpH GDQV XQ SURWRFROH SRXU SHUPHWWUH DX[ DJHQWV GH

GpFRXYULU HW UpVRXGUH VRXSOHPHQW GHV LQWHUDFWLRQV� /HV DJHQWV TXL QH VDYHQW SDV

LQLWLDOHPHQW DYHF TXL LQWHUDJLU XWLOLVHQW FHWWH KLpUDUFKLH SRXU pFKDQJHU GHV

DEVWUDFWLRQV VXU OHXU FRPSRUWHPHQW HQYLVDJp�

6� %HUWKHW HW DO� >%(5 ��@ SURSRVHQW GHV SURWRFROHV SHUPHWWDQW j GHV DJHQWV

G¶LQIRUPHU OHV DXWUHV VXU OHXUV FDSDFLWpV GDQV OH FDGUH GH V\VWqPHV PXOWL�DJHQWV

RXYHUWV� &HX[�FL RQW pWp DSSOLTXpV HQ URERWLTXH SRXU OH GpYHORSSHPHQW G¶XQ

V\VWqPH GH YLVLRQ JpQpUDO�

�������� $XWUHV SURWRFROHV

1RXV pYRTXRQV LFL GLYHUV DXWUHV SURWRFROHV�

$YHF OH SURWRFROH G¶DSSUHQWLVVDJH FRRSpUDWLI EDVp VXU O¶DGDSWDWLRQ >6,$ ��@�
FKDTXH DJHQW XWLOLVH VHV LQIRUPDWLRQV ORFDOHV SRXU LQIpUHU GHV K\SRWKqVHV SDUWLHOOHV HW

HQVXLWH LQWHUDJLU DYHF OHV DXWUHV DJHQWV SRXU j OD IRLV FRUULJHU HW DXJPHQWHU OD

FRQILDQFH GDQV VHV K\SRWKqVHV� &H SURWRFROH D pWp pWHQGX SRXU SUHQGUH HQ FRPSWH

O¶LPSUpFLVLRQ GDQV O¶pYDOXDWLRQ GHV SUpIpUHQFHV VXU OHV K\SRWKqVHV� HW D pWp DSSOLTXp
j OD VXSHUYLVLRQ GH UpVHDX[ GH WpOpFRPPXQLFDWLRQV >.21 ��@�

/H SURWRFROH GH QpJRFLDWLRQ PXOWLQLYHDX 6$13 >&+$ ��@ HVW EDVp VXU OD QRWLRQ

G¶DJHQW © DWWDTXDQW ª HW G¶DJHQW © GpIHQVHXU ª� /RUVTX¶XQH LVVXH QH SHXW SDV rWUH

WURXYpH� OHV DJHQWV GHPDQGHQW j XQH DXWRULWp VXSpULHXUH GH WUDQFKHU OHXU GLIIpUHQG� ,O
H[LVWH pJDOHPHQW XQ DJHQW D\DQW XQ U{OH G¶DUELWUH� 8QH FRQYHUVDWLRQ SHXW rWUH

UHSRUWpH j XQH GDWH XOWpULHXUH V¶LO Q¶\ D SDV VXIILVDPPHQW G¶LQIRUPDWLRQ SRXU

FRQWLQXHU�

/H SURWRFROH G¶DYHUWLVVHPHQW GH >&$0 ��@ SHUPHW j GHV DJHQWV GH V¶LQIRUPHU
PXWXHOOHPHQW GH VRXUFHV GH GDQJHU SHUoXHV SDU XQ DXWUH�

3DU SURWRFROH GH YHQWH DX[ HQFKqUHV RQ IDLW FODVVLTXHPHQW UpIpUHQFH j GHX[ W\SHV

GH SURWRFROHV TXL V¶LQVSLUHQW GH GHX[ WHFKQLTXHV RSSRVpHV� 3RXU OD YHQWH DX[

HQFKqUHV DQJODLVH� O¶DFKHWHXU SURSRVH LQLWLDOHPHQW XQ SUL[ LQIpULHXU DX SUL[ GX
PDUFKp HW DXJPHQWH JUDGXHOOHPHQW OH PRQWDQW� 3RXU OD YHQWH DX[ HQFKqUHV

KROODQGDLVH� OH FRPPLVVDLUH SULVHXU FRPPHQFH SDU DQQRQFHU XQ SUL[ pOHYp DX�GHVVXV

GH OD YDOHXU PDUFKDQGH GX SURGXLW HW GHVFHQG MXVTX¶j FH TX¶XQ DFKHWHXU VH GpFODUH

LQWpUHVVp� /HV SURWRFROHV GH FHWWH IDPLOOH VRQW WUqV XWLOLVpV GDQV OH GRPDLQH GX

FRPPHUFH pOHFWURQLTXH >52' ��@�

,O H[LVWH pJDOHPHQW WRXW XQ WDV GH SURWRFROHV pOpPHQWDLUHV TXL SHUPHWWHQW j XQ

DJHQW GH GHPDQGHU VLPSOHPHQW j XQ DXWUH G¶HIIHFWXHU XQH DFWLRQ �UHTXHVW SURWRFRO��

G¶HIIHFWXHU XQH DFWLRQ GDQV OH IXWXU �UHTXHVW ZKHQ SURWRFRO�� GH GHPDQGHU XQH
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LQIRUPDWLRQ �TXHU\ SURWRFRO�� HWF� &HV SURWRFROHV VRQW WUqV VRXYHQW XWLOLVpV� HW GH

PDQLqUH LPSOLFLWH� ,OV VRQW UHFHQVpV GDQV >),3 ��@ HW VSpFLILpV HQ $&/�

���� &RQFOXVLRQV HW SHUVSHFWLYHV

1RXV DYRQV YX GDQV FH FKDSLWUH TXH OHV PRGqOHV G¶LQWHUDFWLRQ GDQV OHV V\VWqPHV

PXOWL�DJHQWV V¶LQVSLUHQW GHV WKpRULHV GH OD FRPPXQLFDWLRQ KXPDLQH� 'HV WUDYDX[ VXU

OD PRGpOLVDWLRQ GHV LQWHUDFWLRQV HQWUH DJHQWV� SOXV UpFHQWV TXH FHX[ SUpVHQWpV LFL� RQW

pWp HQWUHSULV HQ V¶LQWpUHVVDQW DX[ GHUQLHUV UpVXOWDWV GHV FKHUFKHXUV GDQV OD OLJQpH GH

OD SKLORVRSKLH GX ODQJDJH RUGLQDLUH� /H OLYUH$QDO\VH HW VLPXODWLRQV GH FRQYHUVDWLRQV

± GH OD WKpRULH GHV DFWHV GH GLVFRXUV DX[ V\VWqPHV PXOWL�DJHQWV HVW LQWpUHVVDQW j FHW

pJDUG >028 ��@� &LWRQV pJDOHPHQW OHV WUDYDX[ GH &KDLE�GUDD HW 9DQGHUYHNHQ

>&+$ ��@ TXL V¶DSSXLHQW VXU OHV QRWLRQV GH VXFFqV HW GH VDWLVIDFWLRQ G¶XQ DFWH

>9$1 ��@� '¶DXWUHV WUDYDX[ >%5$ ��� &+, ��@ VH IRQGHQW VXU GHV PRGqOHV GH OD

FRQYHUVDWLRQ KXPDLQH TXL LQWqJUHQW GHV DVSHFWV QRQ OLWWpUDX[ HW DGRSWH XQH

SHUVSHFWLYH G\QDPLTXH UHODWLYH j OD PLVH HQ VpTXHQFH GHV DFWHV GH ODQJDJH

�DSSURFKH GLDORJLTXH� V¶LQWpUHVVDQW DLQVL HVVHQWLHOOHPHQW j O¶HQFKDvQHPHQW

FRQYHUVDWLRQQHO >%5$ ��@� '¶DXWUH SDUW� OD GLPHQVLRQ VRFLDOH GDQV O¶LQWHUDFWLRQ HVW

GH SOXV HQ SOXV SULVH HQ FRPSWH >%28 ��� &$6 ��� 921 ��@� 6¶HQULFKLVVDQW GH FHV

DVSHFWV G\QDPLTXHV HW GH © UqJOHV VRFLDOHV ª� OHV LQWHUDFWLRQV HW FRPPXQLFDWLRQV

HQWUH DJHQWV pYROXHQW GRQF DFWXHOOHPHQW SRXU WHQGUH j GHYHQLU GHV © FRQYHUVDWLRQV ª�

VH UDSSURFKDQW DLQVL GHV FDUDFWpULVWLTXHV LQKpUHQWHV GH OD FRPPXQLFDWLRQ KXPDLQH�

$X QLYHDX GH OD VSpFLILFDWLRQ GHV SURWRFROHV G¶LQWHUDFWLRQ� OHV IRUPDOLVPHV
SUpVHQWpV GDQV FH FKDSLWUH QH V¶DWWDFKHQW SDV WDQW j VSpFLILHU GHV UqJOHV G¶LQWHUDFWLRQ

TXH GHV PRGqOHV FRPSXWDWLRQQHOV HQ IDLVDQW DSSHO W\SLTXHPHQW j GHV DXWRPDWHV RX

GHV IRUPDOLVPHV GH UpVHDX[ GH WUDQVLWLRQ� /HV UqJOHV GH GpFLVLRQ LQGLYLGXHOOHV SRXU

OHVTXHOOHV OHV SURWRFROHV G¶LQWHUDFWLRQ WUDGLWLRQQHOV RQW pWp FRQoXV VRQW ODLVVpHV

LPSOLFLWHV GDQV FHV IRUPDOLVPHV� &HOD VRXOqYH GHV TXHVWLRQV LPSRUWDQWHV GDQV OD

SUDWLTXH DFWXHOOH GH OD FRQFHSWLRQ GHV SURWRFROHV G¶LQWHUDFWLRQ� 3DU H[HPSOH�
FRPPHQW JDUDQWLU TXH OHV SURWRFROHV VRQW LQWHURSpUDEOHV RX SHXYHQW rWUH FRPSRVpV�

FRPPHQW OHV PRGLILHU� HW FRPPHQW PRGpOLVHU HW YpULILHU OHV HIIHWV DWWHQGXV TXDQG RQ

VXLW FHV UqJOHV "

5pFHPPHQW� OD OLWWpUDWXUH VXU OHV SURWRFROHV G¶LQWHUDFWLRQ D pYROXp YHUV OD QRWLRQ
GH UqJOHV GH FRQYHUVDWLRQ �FRQYHUVDWLRQ SROLFLHV HQ DQJODLV� GRQW OH EXW HVW

G¶LPSRVHU XQ QRPEUH GH FRQWUDLQWHV VXU FH TXH OHV DJHQWV SHXYHQW GLUH� LQWHUSUpWHU

RX IDLUH GXUDQW XQH FRQYHUVDWLRQ >*5( ��@� ,O V¶DJLW G¶XQ HQVHPEOH GH VSpFLILFDWLRQV

GpFODUDWLYHV TXL JRXYHUQHQW OD FRPPXQLFDWLRQ HQWUH GHV DJHQWV ORJLFLHOV TXL XWLOLVHQW

XQ ODQJDJH GH FRPPXQLFDWLRQ LQWHUDJHQW� 2Q HVW DLQVL HQ PHVXUH GH SUHQGUH HQ
FRQVLGpUDWLRQ SOXVLHXUV K\SRWKqVHV LPSRUWDQWHV FRQFHUQDQW OHV LQWHUDFWLRQV HQWUH

DJHQWV TXL pWDLHQW W\SLTXHPHQW ODLVVpHV LPSOLFLWHV MXVTXH�Oj GDQV OHV GHVFULSWLRQV GH

SURWRFROHV G¶LQWHUDFWLRQ� HW GH OHV VpSDUHU GHV FRQWUDLQWHV GH VpTXHQFHPHQW TXL VRQW
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WUDGLWLRQQHOOHPHQW OH VXMHW GHV SURWRFROHV G¶LQWHUDFWLRQ� 2Q GLVWLQJXH GHX[ W\SHV GH

FRQWUDLQWHV � G¶XQH SDUW� OHV FRQWUDLQWHV V\QWD[LTXHV TXL UHVWUHLJQHQW OHV VpTXHQFHV

SRVVLEOHV GH PHVVDJHV HW OHV pWDWV FRQYHUVDWLRQQHOV� HW� G¶DXWUH SDUW� OHV FRQWUDLQWHV

VpPDQWLTXHV TXL GpILQLVVHQW TXHOOHV VRQW OHV DFWLRQV H[WHUQHV DX SURWRFROH TX¶XQ

DJHQW SHXW HIIHFWXHU ORUV GH FHUWDLQV pWDWV FRQYHUVDWLRQQHOV RX TXDQG LO UHoRLW FHUWDLQV
PHVVDJHV� 3DUPL OHV WUDYDX[ TXL FRUUHVSRQGHQW j FHWWH RSWLTXH� RQ SHXW FLWHU

>3,7 ��@ TXL SHUPHW QRQ VHXOHPHQW GH VSpFLILHU GHV UqJOHV GH FRQYHUVDWLRQ PDLV

pJDOHPHQW GH GpILQLU OHV ODQJDJHV GH FRPPXQLFDWLRQ DVVRFLpV� /H V\VWqPH 326

>28' ��@� TXDQW j OXL� V¶DSSXLH VXU OD VpPDQWLTXH RSpUDWLRQQHOOH VWUXFWXUpH GHV

ODQJDJHV GH SURJUDPPDWLRQ >+(1 ��@ TXL SHUPHW GH SUHQGUH HQ FRPSWH OD

VSpFLILFDWLRQ GH SDWWHUQV G¶pWDWV FRQYHUVDWLRQQHOV HW GH SDWWHUQV GH PHVVDJHV� 2Q
DERXWLW DLQVL j GHV V\VWqPHV D\DQW XQH SXLVVDQFH G¶H[SUHVVLRQ XQLYHUVHOOH DXWRULVDQW

OH WUDLWHPHQW GH Q¶LPSRUWH TXHO SURWRFROH FRPSOH[H� 8QH WHOOH DSSURFKH SHUPHW DLQVL

GH VpSDUHU SURSUHPHQW OD VSpFLILFDWLRQ G¶XQ SURWRFROH GH O¶DUFKLWHFWXUH LQWHUQH GHV

DJHQWV�

���� %LEOLRJUDSKLH

>$*+ ��@ $*+$ *�� $FWRUV� $ 0RGHO RI &RQFXUUHQW &RPSXWDWLRQ� LQ 'LVWULEXWHG 6\VWHPV�

0,7 3UHVV� &DPEULGJH� 0$� �����

>$86 ��@ $867,1 -�/�� +RZ WR GR WKLQJV ZLWK ZRUGV� &ODUHQGRQ 3UHVV� 2[IRUG� �����

>$86 ��@ $867,1 -�/�� 4XDQG GLUH F¶HVW IDLUH� (GLWLRQV GX 6HXLO� 3DULV� �����

>%$5 ��@ %$5%8&($180�� )2;0�6�� © &22/� $ /DQJXDJH IRU 'HVFULELQJ &RRUGLQDWLRQ LQ

0XOWL$JHQW 6\VWHP ª� GDQV )LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV

�,&0$6����� 6DQ )UDQFLVFR� 86$� MXLQ ����� $$$, 3UHVV� S� ������ �����

>%(5 ��@ %(57+(7 6�� '(0$=($8 <�� %2,66,(5 2�� © .QRZLQJ (DFK 2WKHU %HWWHU ª� GDQV ��WK

,QWHUQDWLRQDO :RUNVKRS RQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH �,:'$,����� *OHQ $UERU�

0LFKLJDQ� IpYULHU �����

>%25 ��@ %25',1, 5�+�� &RQWULEXWLRQV WR DQ $QWKURSRORJLFDO $SSURDFK WR WKH &XOWXUDO

$GDSWDWLRQ RI 0LJUDQW $JHQWV� 3K' WKHVLV� 8QLYHUVLW\ &ROOHJH /RQGRQ� 'HSDUWPHQW RI

&RPSXWHU 6FLHQFH� IpYULHU �����

>%28 ��@ %28=28'$ .�� 028/,1 %�� © &RQQDLVVDQFHV LPSOLFLWHV HW VRFLDOHV � GLDORJLVPH GHV

LQWHUDFWLRQV GLVFXUVLYHV ª� GDQV $QDO\VH HW 6LPXODWLRQ GH FRQYHUVDWLRQV� 'H OD WKpRULH GHV

DFWHV GH GLVFRXUV DX[ V\VWqPHV PXOWLDJHQWV� 7H[WHV UDVVHPEOpV SDU %� 0RXOLQ� 6� 'HOLVOH

HW %� &KDLE�GUDD� /¶,QWHUGLVFLSOLQDLUH GH /\RQ� �����

>%5$ ��@ %5$66$& &�� © $QDO\VH GH FRQYHUVDWLRQV HW WKpRULH GHV DFWHV GH ODQJDJH ª� &DKLHUV

GH /LQJXLVWLTXH )UDQoDLVH� ��� S� ������ �����

>%5$ ��@ %5$66$& &�� 3(67< 6�� © 6LPXOHU OD FRQYHUVDWLRQ � XQ GpIL SRXU OHV V\VWqPHV PXOWL�

DJHQWV ª� GDQV $QDO\VH HW 6LPXODWLRQ GH FRQYHUVDWLRQV � 'H OD WKpRULH GHV DFWHV GH

GLVFRXUV DX[ V\VWqPHV PXOWLDJHQWV� 7H[WHV UDVVHPEOpV SDU %� 0RXOLQ� 6� 'HOLVOH HW %�

&KDLE�GUDD� /¶,QWHUGLVFLSOLQDLUH GH /\RQ� �����
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>%85 ��@ %850(,67(5 %�� +$''$', $�� 681'(50(<(5 .�� © *HQHULF� &RQILJXUDEOH�

&RRSHUDWLRQ 3URWRFROV IRU 0XOWL�$JHQW 6\VWHPV ª� GDQV &DVWHOIUDQFKL &� HW 0XOOHU -��3�

�GLU��� )URP 5HDFWLRQ WR &RJQLWLRQ� 6SULQJHU�9HUODJ� /1$, ���� %HUOLQ� $OOHPDJQH�

S� �������� �����

>&$0 ��@ &$03%(// -�� '¶,19(512 0�� © .QRZOHGJH ,QWHUFKDQJH 3URWRFRO ª� GDQV

'HPD]HDX <�� 0�OOHU -��3� �GLU��� 'HFHQWUDOL]HG $,� YRO� ,� (OVHYLHU 6FLHQFH 3XEOLVKHUV

%�9�� $PVWHUGDP� S� ������ �����

>&$6 ��@ &$67(/)5$1&+, &�� &217( 5�� © 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH DQG VRFLDO

VFLHQFH � FULWLFDO LVVXHV ª� GDQV 2¶+DUH *�� -HQQLQJV 1� �GLU��� )RXQGDWLRQV RI 'LVWULEXWHG

$UWLILFLDO ,QWHOOLJHQFH� :LOH\� �����

>&+$ ��@ &+$1* 0�.�� :22 &�&�� © 6$13� $ &RPPXQLFDWLRQ /HYHO 3URWRFRO IRU

1HJRWLDWLRQV ª� GDQV :HUQHU (� HW 'HPD]HDX <� �GLU��� 'HFHQWUDOL]HG $,� YRO� ,,,� (OVHYLHU

6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� S� ������ �����

>&+$ ��@ &+$,%�'5$$ %�� 9$1'(59(.(1 '�� © $JHQW &RPPXQLFDWLRQ /DQJXDJH� 7RZDUGV D

6HPDQWLFV EDVHG RQ 6XFFHVV� 6DWLVIDFWLRQ� DQG UHFXUVLRQ ª� GDQV 0�OOHU -�3�� 6LQJK 0�3��

5DR $�6� �GLU��� ,QWHOOLJHQW $JHQWV 9� $JHQW 7KHRULHV� $UFKLWHFWXUHV DQG /DQJXDJH�

6SULQJHU�9HUODJ� /1$,� %HUOLQ� �����

>&+, ��@ &+,&2,61( *�� 5,&25'(/ 30�� 3(67< 6�� '(0$=($8 <�� © 2XWLOV HW SLVWHV SRXU OD

SUDWLTXH GX GLDORJLVPH HQWUH DJHQWV ª� GDQV %DUWKqV� &KHYULHU� %UDVVDF �GLU��� 6\VWqPHV

0XOWL�$JHQWV � GH O¶,QWHUDFWLRQ j OD VRFLDOLWp� $FWHV GHV �qPH -RXUQpHV )UDQFRSKRQHV VXU

O¶,QWHOOLJHQFH $UWLILFLHOOH 'LVWULEXpH HW OHV 6\VWqPHV 0XOWL�$JHQWV� 3RQW�j�0RXVVRQ�

S� �������� �����

>&2+ ��@ &2+(1 3�5�� 3(55$8/7 &�5�� © (OHPHQWV RI 3ODQ�%DVHG 7KHRU\ RI 6SHHFK $FWV ª�

&RJQLWLYH 6FLHQFH� YRO� �� Q� �� S� �������� �����

>&2+ ��D@ &2+(1 3�5�� /(9(648( +�-�� © 5DWLRQDO ,QWHUDFWLRQ DV WKH EDVLV IRU

FRPPXQLFDWLRQ ª� GDQV &RKHQ 3�5� 0RUJDQ -�� 3ROODFN 0�(� �GLU��� ,QWHQWLRQV LQ

&RPPXQLFDWLRQ� 0,7 3UHVV� S� �������� �����

>&2+ ��E@ &2+(1 3�5�� /(9(648( +�-�� © ,QWHQWLRQ LV FKRLFH ZLWK FRPPLWPHQW ª� $UWLILFLDO

,QWHOOLJHQFH� YRO� ��� Q� ���� S� �������� �����

>&2+ ��@ &2+(1 3�5�� /(9(648( +�-�� © &RPPXQLFDWLYH DFWLRQV IRU DUWLILFLDO DJHQWV ª�

3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�DJHQW 6\VWHPV �,&0$6�����

$$$, 3UHVV�0,7 3UHVV� S� ������ �����

>&21 ��@ &215< 6� (�� .8:$%$5$ .�� /(66(59� 5�� 0(<(5 5� $�� © 0XOWLVWDJH 1HJRWLDWLRQ

IRU 'LVWULEXWHG &RQVWUDLQW 6DWLVIDFWLRQ ª� ,((( 7UDQVDFWLRQ RQ 6\VWHPV� 0DQ� DQG

&\EHUQHWLFV� YRO� ��� Q� �� S� ���������� �����

>&26 ��@ &267 5�6�� &+(1 <�� ),1,1 7�� /$%528 <�� 3(1* <�� © 0RGHOLQJ $JHQW

&RQYHUVDWLRQ ZLWK &RORUHG 3HWUL 1HWV ª� GDQV %UDGVKDZ -� �GLU��� $XWRQRPRXV $JHQWV¶���

6SHFLDO :RUNVKRS RQ &RQYHUVDWLRQ 3ROLFLHV� PDL �����

>'(* ��@ '(*5(() 3�� &/$5. .�� 0&&$%( )�� © 7RZDUG D 6SHFLILFDWLRQ /DQJXDJH IRU

&RRSHUDWLRQ 0HWKRGV ª� GDQV *:$,��� :RUNVKRS 6XSSRUWLQJ FROODERUDWLYH :RUN

%HWZHHQ +XPDQ ([SHUWV DQG ,QWHOOLJHQW &RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV� �����
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>'(0 ��@ '(0$=($8 <�� 08//(5 -��3�� © )URP 5HDFWLYH WR ,QWHQWLRQDO $JHQWV ª� GDQV

'HFHQWUDOL]HG $�,�� 9RO� ,,� (OVHYLHU 6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� S� ����� �����

>'(0 ��@ '(0$=($8 <�� © )URP ,QWHUDFWLRQV WR &ROOHFWLYH %HKDYLRXU LQ $JHQW�%DVHG

6\VWHPV ª� GDQV )LUVW (XURSHDQ &RQIHUHQFH RQ &RJQLWLYH 6FLHQFH� 6DLQW�0DOR� )UDQFH�

S� �������� DYULO �����

>',9 ��@ '¶,19(512 0�� .,11< '�� /8&. 0�� :22/'5,'*( 0�� © $ )RUPDO 6SHFLILFDWLRQ RI

G0$56 ª� GDQV ,QWHOOLJHQW $JHQWV ,9� )RXUWK ,QWHUQDWLRQDO :RUNVKRS RQ $JHQW 7KHRULHV�

$UFKLWHFWXUHV� DQG /DQJXDJHV �$7$/����� 6SULQJHU�9HUODJ� /1$, ����� �����

>',9 ��@ '¶,19(512 0�� .,11< '�� /8&. 0�� © ,QWHUDFWLRQ 3URWRFROV LQ $JHQWLV ª� GDQV

'HPD]HDX <� �GLU��� 7KLUG ,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL$JHQW 6\VWHPV �,&0$6�����

3DULV� )UDQFH� ,(((� S� �������� MXLOOHW �����

>'52 ��@ '52*28/ $�� )5(61($8 '�� © 0pWDSKRUH GX IRXUDJHPHQW HW PRGqOH G¶H[SORLWDWLRQ

FROOHFWLYH GH O¶HVSDFH VDQV FRPPXQLFDWLRQ QL LQWHUDFWLRQ SRXU OHV FRORQLHV GH URERWV

DXWRQRPHV PRELOHV ª� GDQV %DUWKqV -��3�� &KHYULHU 9�� %UDVVDF &� �GLU��� �qPHV -RXUQpHV

)UDQFRSKRQHV VXU O¶,QWHOOLJHQFH $UWLILFLHOOH 'LVWULEXpH HW OHV 6\VWqPHV 0XOWL�$JHQWV

�-),$'60$����� 3RQW j 0RXVVRQ� )UDQFH� $IFHW 	 $ILD� QRYHPEUH �����

>'85 ��@ '85)(( (�� 0217*20(5< 7�� © $ +LHUDUFKLFDO 3URWRFRO IRU &RRUGLQDWLQJ

0XOWLDJHQW %HKDULRUV ª� GDQV �WK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �$$$,�

���� S� ������ �����

>(0( ��@ (0(5621 (�$�� © 7HPSRUDO DQG 0RGDO /RJLF ª� GDQV YDQ /HHXZHQ -� �GLU���

+DQGERRN RI 7KHRUHWLFDO &RPSXWHU 6FLHQFH� 1RUWK�+ROODQG 3XEOLVKLQJ &RPSDQ\�

$PVWHUGDP� �����

>)(5 ��@ )(5%(5 -�� /HV 6\VWqPHV 0XOWL�$JHQWV� YHUV XQH ,QWHOOLJHQFH &ROOHFWLYH�

,QWHU(GLWLRQV� 3DULV� �����

>)(5 ��@ )(5%(5 -�� © /HV 6\VWqPHV 0XOWL�$JHQWV � XQ $SHUoX *pQpUDO ª� 7HFKQLTXH HW

6FLHQFH ,QIRUPDWLTXHV� YRO� ��� Q� �� +HUPqV� S� ��������� �����

>),1 ��@ ),1,1 7�� :(%(5 -�� :,('(5+2/' *�� *(1(6(5(7+ 0�� )5,7=21 5�� 0&*8,5( -��

6+$3,52 6�� %(&. &�� © 6SHFLILFDWLRQ RI WKH .40/ $JHQW�&RPPXQLFDWLRQ /DQJXDJH ª�

'$53$ .QRZOHGJH 6KDULQJ ,QLWLDWLYH� ([WHUQDO ,QWHUIDFH :RUNLQJ *URXS�

KWWS���ZZZ�FV�XPEF�HGX�NTPO�� �����

>),3 ��@ ),3$� © 6SHFLILFDWLRQ� $JHQW &RPPXQLFDWLRQ /DQJXDJH ª� )RXQGDWLRQ IRU

,QWHOOLJHQW 3K\VLFDO $JHQWV� KWWS���ZZZ�ILSD�RUJ�VSHF�ILSD��VSHF�KWP� VHSWHPEUH ����

�'UDIW����

>),6 ��@ ),6+(5 0�� :22/'5,'*( 0�� © 6SHFLI\LQJ DQG H[HFXWLQJ SURWRFROV IRU FRRSHUDWLYH

DFWLRQ ª� GDQV ,QWHUQDWLRQDO :RUNLQJ &RQIHUHQFH RQ &RRSHUDWLQJ .QRZOHGJH�%DVHG

6\VWHPV� ����

>*(1 ��@ *(1(6(5(7+ 0�5�� © .QRZOHGJH ,QWHUFKDQJH )RUPDW ª� GUDIW SURSRVHG $PHULFDQ

1DWLRQDO 6WDQGDUG �GS$16� 1&,76�7��������� 6WDQIRUG 8QLYHUVLW\� &$� ����

�KWWS���ORJLF�VWDQIRUG�HGX�NLI�GSDQV�KWP��

>*5( ��@ *5($9(6 0�� +2/0%$&. +�� %5$'6+$: -�� © :KDW LV D &RQYHUVDWLRQ 3ROLF\" ª�

$XWRQRPRXV $JHQWV¶�� 6SHFLDO :RUNVKRS RQ &RQYHUVDWLRQ 3ROLFLHV� �����
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>+$' ��@ +$''$', $�� &RPPXQLFDWLRQ DQG &RRSHUDWLRQ LQ $JHQW 6\VWHPV� $ 3UDJPDWLF

7KHRU\� 6SULQJHU�9HUODJ� /1&6 ����� �����

>+(1 ��@ +(11(66< 0�� 7KH 6HPDQWLFV RI 3URJUDPPLQJ /DQJXDJHV� $Q ,QWURGXFWLRQ 8VLQJ

6WUXFWXUHG 2SHUDWLRQDO 6HPDQWLFV� :LOH\� �����

>+(: ��@ +(:,77 &�� © 9LHZLQJ &RQWURO 6WUXFWXUHV DV 3DWWHUQV RI 3DVVLQJ 0HVVDJHV ª�

$UWLILFLDO ,QWHOOLJHQFH� YRO� �� Q� �� S� �������� �����

>+2/ ��@ +2/=0$11 *�-�� 'HVLJQ DQG 9DOLGDWLRQ RI &RPSXWHU 3URWRFROV� 3UHQWLFH�+DOO�

�����

>.,1 ��@ .,11< '�� © 7KH $JHQWLV ,QWHUDFWLRQ 0RGHO ª� GDQV )LIWK ,QWHUQDWLRQDO :RUNVKRS RQ

$JHQW 7KHRULHV� $UFKLWHFWXUHV DQG /DQJXDJHV �$7$/����� 3DULV� )UDQFH� S� ��������

�����

>.2/ ��@ .2/% 0�� © $ &RRSHUDWLRQ /DQJXDJHª� GDQV )LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ

0XOWL�$JHQW 6\VWHPV �,&0$6����� 6DQ )UDQFLVFR� -XQH ����� $$$, 3UHVV� S� ��������

MXLOOHW �����

>.21 ��@ .21,1* -��/�� '(0$=($8 <�� © &ROODERUDWLYH /HDUQLQJ 8VLQJ '$, ,QWHUDFWLRQ

3URWRFROV LQ D 7HOHFRPPXQLFDWLRQ 6HWWLQJ ª� GDQV %DUQHY 3� �GLU��� 3URFHHGLQJV RI WKH

7ZHQWLHWK ,QWHUQDWLRQDO &RQIHUHQFH RQ ,QIRUPDWLRQ 7HFKQRORJLHV DQG 3URJUDPPLQJ �

3ORYGLY� %XOJDULH� )RL�&RPPHUFH� S� ����� MXLQ �����

>.21 ��@ .21,1* -��/�� )5$1d2,6 *�� '(0$=($8 <�� © $Q $SSURDFK IRU 'HVLJQLQJ

1HJRWLDWLRQ 3URWRFROV LQ D 0XOWLDJHQW 6\VWHP ª� GDQV &8(1$ -� �GLU��� ��WK ,),3 :RUOG

&RPSXWHU &RQJUHVV� ,7	.12:6 &RQIHUHQFH� 9LHQQH �$XWULFKH�� %XGDSHVW �+RQJULH��

$XVWULDQ &RPSXWHU 6RFLHW\� &KDSPDQ DQG +DOO� VHSWHPEUH �����

>.5( ��@ .5(,)(/76 7�� 921 0$57,$/ )�� © $ 1HJRWLDWLRQ )UDPHZRUN IRU $QWRQRPRXV

$JHQWV ª� GDQV 'HPD]HDX <�� 0�OOHU -��3� �GLU��� 'HFHQWUDOL]HG $,� YRO� ,,� (OVHYLHU

6FLHQFH 3XEOLVKHUV %�9�� $PVWHUGDP� S� ������ �����

>.8: ��@ .8:$%$5$ .�� ,6+,'$ 7�� 26$72 1�� © $JHQ7DON� 'HVFULELQJ 0XOWLDJHQW

&RRUGLQDWLRQ 3URWRFROV ZLWK ,QKHULWDQFH ª� GDQV 6HYHQWK ,QWHUQDWLRQDO &RQIHUHQFH RQ

7RROV ZLWK $UWLILFLDO ,QWHOOLJHQFH� +HUQGRQ� 9LUJLQLD� S� �������� QRYHPEUH �����

>/$% ��@ /$%528 <�� 6HPDQWLFV )RU $Q $JHQW &RPPXQLFDWLRQ /DQJXDJH� 'RFWRUDO

GLVVHUWDWLRQ� 8QLY� RI 0DU\ODQG� &RPSXWHU 6FLHQFH DQG (OHFWULFDO (QJLQHHULQJ 'HSW��

�����

>/$% ��@ /$%528 <�� ),1,1 7�� $ 3URSRVDO IRU D QHZ .40/ 6SHFLILFDWLRQ� 7HFKQLFDO 5HSRUW

75�&6������� &RPSXWHU 6FLHQFH DQG (OHFWULFDO (QJLQHHULQJ 'HSW�� 8QLY� RI 0DU\ODQG�

���� �KWWS���ZZZ�FV�XPEF�HGX�NTPO���

>/$% ��@ /$%528 <�� ),1,1 7�� © 6HPDQWLFV IRU DQ DJHQW FRPPXQLFDWLRQ ODQJXDJH ª� $JHQWV

,9� $JHQW 7KHRULHV� $UFKLWHFWXUHV DQG /DQJXDJH� :RROGULGJH 0�� 0�OOHU -�3�� 7DPEH 0�

�GLU��� 6SULQJOHU�9HUODJ� /1$,� %HUOLQ� �����

>0$/ ��@ 0$/21( 7�:�� ),.(6 5�(�� *5$17 .�5�� +2:$5' 0�7�� © (QWHUSULVH� $ 0DUNHW�

/LNH 7DVN 6FKHGXOHU IRU 'LVWULEXWHG &RPSXWLQJ (QYLURQPHQWV ª� GDQV +XEHUPDQ %�$�

�GLU��� 7KH (FRORJ\ RI &RPSXWDWLRQ� (OVHYLHU 6FLHQFH 3XEOLVKHUV� $PVWHUGDP� S� ��������

�����
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>028 ��@ 028/,1 %�� '(/,6/( 6�� &+$,%�'5$$ %� �GLU��� $QDO\VH HW 6LPXODWLRQ GH

&RQYHUVDWLRQV ± 'H OD WKpRULH GHV DFWHV GH GLVFRXUV DX[ V\VWqPHV PXOWL�DJHQWV�

/¶LQWHUGLVFLSOLQDLUH� /LPRQHVW� �����

>180 ��@ 180$2.$ &�� 72.252 0�� © &RQYHUVDWLRQ DPRQJ 6LWXDWHG $JHQWV ª� GDQV +XKQV

0� 1� �GLU��� 7HQWK ,QWHUQDWLRQDO :RUNVKRS RQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH

�,:'$,����� �����

>28' ��@ 28'(<(5 3��<�� .21,1* -��/�� © 0RGHOLQJ 6RFFHU�5RERWV 6WUDWHJLHV 7KURXJK

&RQYHUVDWLRQ 3ROLFLHV ª� GDQV 0DWWHUQ )�� .RW] '� �GLU��� �QG ,((( ,QWHUQDWLRQDO

6\PSRVLXP RQ $JHQW 6\VWHPV DQG $SSOLFDWLRQ �$6$�0$����� 6SULQJHU�9HUODJ� =XULFK�

6XLVVH� VHSWHPEUH �����

>3,7 ��@ 3,77 -�� 0$0'$1, $�� © 'HVLJQLQJ $JHQW &RPPXQLFDWLRQ /DQJXDJHV IRU 0XOWL�

$JHQW 6\VWHPV ª� (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW

:RUOG �0$$0$:����� S� �������� �����

>323 ��@ 3238/$,5( 3�� '(0$=($8 <�� %2,66,(5 2�� 6,&+0$1 -�� © 'HVFULSWLRQ HW

,PSOpPHQWDWLRQ GH 3URWRFROHV GH &RPPXQLFDWLRQ HQ 8QLYHUV 0XOWL�$JHQWV ª� GDQV

�qUHV -RXUQpHV )UDQFRSKRQHV VXU O¶,QWHOOLJHQFH $UWLILFLHOOH 'LVWULEXpH HW OHV 6\VWqPHV

0XOWL�$JHQWV �-),$'60$����� $IFHW 	 $ILD � 7RXORXVH� DYULO �����

>52' ��@ 52'5,*8(6�$*8,/$5 -�$�� 0$57,1 )�-�� 125,(*$ 3�� *$5&,$ 3�� 6,(55$ &��

7RZDUGV D IRUPDO VSHFLILFDWLRQ RI FRPSOH[ VRFLDO VWUXFWXUHV LQ PXOWL�DJHQW V\VWHPV�

6SULQJHU�9HUODJ� /1$,� �����

>6$' ��D@ 6$'(. 0�'�� $WWLWXGHV PHQWDOHV HW LQWHUDFWLRQ UDWLRQQHOOH� YHUV XQH WKpRULH

IRUPHOOH GH OD FRPPXQLFDWLRQ� 7KqVH GH GRFWRUDW� 8QLYHUVLWp GH 5HQQHV ,� )UDQFH� �����

>6$' ��E@ 6$'(. 0�'�� © 'LDORJXH DFWV DUH UDWLRQDO SODQV ª� GDQV 3URFHHGLQJV RI WKH

(6&$�(75: :RUNVKRS RQ WKH VWUXFWXUH RI PXOWLPRGDO GLDORJXH� S� ����� 0DUDWHD� ,WDOLH�

�����

>6$1 ��@ 6$1'+2/0 7�� /(66(5 9�� © ,VVXHV LQ $XWRPDWHG 1HJRWLDWLRQ DQG (OHFWURQLF

&RPPHUFH� ([WDQGLQJ WKH &RQWUDFW 1HW )UDPHZRUN ª� GDQV )LUVW ,QWHUQDWLRQDO

&RQIHUHQFH RQ 0XOWL�$JHQW 6\VWHPV �,&0$6����� 6DQ )UDQFLVFR� &$0� $$$, 3UHVV�

S� �������� MXLQ �����

>6($ ��@ 6($5/( -�5�� 6SHHFK DFWV� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

>6($ ��@ 6($5/( -�5�� 9$1'(59(.(1 '�� )RXQGDWLRQV RI LOORFXWLRQDU\ ORJLF� &DPEULGJH

8QLYHUVLW\ 3UHVV� �����

>6+$ ��@ 6+$1121 &�(�� © $ 0DWKHPDWLFDO WKHRU\ RI FRPPXQLFDWLRQ ª� 7KH EHOO V\VWHP

WHFKQLFDO MRXUQDO� YRO� ��� �����

>6,$ ��@ 6,$1 6� 6�� © $GDSWDWLRQ %DVHG RQ &RRSHUDWLYH /HDUQLQJ LQ 0XOWL�$JHQW 6\VWHPV ª�

GDQV 'HPD]HDX <� HW 0�OOHU -��3� �GLU��� 'HFHQWUDOL]HG $,� 9RO� ,,� (OVHYLHU 6FLHQFH

3XEOLVKHUV %�9�� $PVWHUGDP� S� �������� �����

>6,1 ��@ 6,1*+ 0�3�� © 2Q WKH 6HPDQWLFV RI 3URWRFROV $PRQJ 'LVWULEXWHG ,QWHOOLJHQW

$JHQWV ª� 3URFHHGLQJV RI WKH ,((( &RQIHUHQFH RQ &RPSXWHUV DQG &RPPXQLFDWLRQ�

3KRHQL[� $5� S� ����� �����
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>60, ��@ 60,7+ 5�*�� © 7KH &RQWUDFW 1HW 3URWRFRO� +LJK�/HYHO &RPPXQLFDWLRQ DQG &RQWURO

LQ D 'LVWULEXWHG 3UREOHP 6ROYHU ª� ,((( 7UDQVDFWLRQV RQ &RPSXWHUV� YRO� &���� Q� ���

S� ���������� �����

>60, ��@ 60,7+ 5�� '$9,6 5�� © )UDPHZRUN IRU &RRSHUDWLRQ LQ 'LVWULEXWHG 3UREOHP 6ROYLQJ ª�

,((( 7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� YRO� ��� Q� �� S� ������ �����

>63, ��@ 63,9(< -�0�� 7KH = 1RWDWLRQ� 3UHQWLFH +DOO� +HPHO +HPSVWHDG� �H pGLWLRQ� �����

>67( ��@ 67(,1(5 '�� %857 $�� .2/% 0�� /(5,1 &�� © 7KH &RQFHSWXDO )UDPHZRUN RI

0$,�/ ª� GDQV *KHGLUD .�� 6SUXPRQW �GLU��� )LIWK (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ

$XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW :RUOG �0$$0$:����� 1HXFKkWHO� 6XLVVH�

S� �������� DR�W �����

>752 ��@ 752*121 $�� © /¶LQWHUDFWLRQ HQ JpQpUDO � VXMHWV� JURXSHV� FRJQLWLRQV�

UHSUpVHQWDWLRQV VRFLDOHV ª� &RQQH[LRQV� ��� S� ����� �����

>752 ��@ 752*121 $�� %5$66$& &K�� © /¶HQFKDvQHPHQW FRQYHUVDWLRQQHO ª� &DKLHUV GH

/LQJXLVWLTXH )UDQoDLVH� ��� S� ������� �����

>9$1 ��@ 9$1'(59(.(1 '�� /HV DFWHV GH GLVFRXUV� 0DUGDJD� %UX[HOOHV� �����

>9$1 ��@ 9$1'(59(.(1 '�� 0HDQLQJ DQG VSHHFK DFWV� 9ROXPH ,� 3ULQFLSOHV RI ODQJXDJH

XVH� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

>9$1 ��@ 9$1'(59(.(1 '�� 0HDQLQJ DQG VSHHFK DFWV� 9ROXPH ,,� )RUPDO VHPDQWLFV RI

VXFFHVV DQG VDWLVIDFWLRQ� &DPEULGJH 8QLYHUVLW\ 3UHVV� �����

>9$1 ��@ 9$1'(59(.(1 '�� © /D VWUXFWXUH ORJLTXH GHV GLDORJXHV LQWHOOLJHQWV ª� GDQV $QDO\VH

HW 6LPXODWLRQ GH &RQYHUVDWLRQV ± 'H OD WKpRULH GHV DFWHV GH GLVFRXUV DX[ V\VWqPHV PXOWL�

DJHQWV� 0RXOLQ %�� 'HOLVOH 6�� &KDLE�GUDD %� �GLU��� /¶LQWHUGLVFLSOLQDLUH� GH /\RQ� S� ���

���� �����

>921 ��@ 921*.$6(0 /�� &+$,%�'5$$ %�� © $FO DV D MRLQW SURMHFW EHWZHHQ SDUWLFLSDQWV� $

SUHOLPLQDU\ UHSRUW ª� GDQV )LUVW :RUNVKRS RQ $JHQW &RPPXQLFDWLRQ /DQJXDJH �$&/¶����

6WRFNKROP� 6XqGH� �����

>:(5 ��@ :(51(5 (�� © &RRSHUDWLQJ $JHQWV� $ 8QLILHG 7KHRU\ RI &RPPXQLFDWLRQ DQG

6RFLDO 6WUXFWXUH ª� GDQV *DVVHU /�� +XKQV 0� 1� �GLU��� 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH�

YRO� ,,� &KDS� �� S� ����� 0RUJDQ .DXIPDQQ 3XEOLVKHUV� �����

>:,1 ��@ :,12*5$' 7�� )/25(6 )�� 8QGHUVWDQGLQJ &RPSXWHUV DQG &RJQLWLRQ� $ 1HZ

)RXQGDWLRQ IRU 'HVLJQ� $GGLVRQ�:HVOH\� �����



&KDSLWUH����

0RGqOHV�GH�FRRUGLQDWLRQ�G¶DJHQWV�FRJQLWLIV��

���� 3UREOpPDWLTXH GH OD FRRUGLQDWLRQ

/HV V\VWqPHV PXOWL�DJHQWV �60$� SURSRVHQW XQH DSSURFKH RULJLQDOH GH
FRQFHSWLRQ GH V\VWqPHV LQWHOOLJHQWV HW FRRSpUDWLIV� ,OV VH FDUDFWpULVHQW SDU OD SUpVHQFH
G¶DJHQWV �SDU H[HPSOH � FRJQLWLIV� LQWHQWLRQQHOV� UDWLRQQHOV� HWF�� SOXV RX PRLQV
DXWRQRPHV HW KpWpURJqQHV pYROXDQW GDQV XQ HQYLURQQHPHQW SDUWDJp HW G\QDPLTXH� /D
FRQFHSWLRQ GH WHOV V\VWqPHV LQGXLW GH QRXYHDX[ SUREOqPHV LQKpUHQWV j OD YLVLRQ
SDUWLHOOH GHV DJHQWV� OD SRXUVXLWH G¶REMHFWLIV ORFDX[ HW O¶HQWUHODFHPHQW GHV DFWLYLWpV
GHV DJHQWV� /D FRRSpUDWLRQ HQWUH DJHQWV� HQ YXH G¶HQJHQGUHU XQ FRPSRUWHPHQW JOREDO
FRKpUHQW GX 60$� UHTXLHUW GHV PpFDQLVPHV pODERUpV GH FRRUGLQDWLRQ DILQ G¶pYLWHU
GHV FRQIOLWV SRWHQWLHOV HW GH IDYRULVHU OD V\QHUJLH GHV DFWLYLWpV GHV DJHQWV >%21 ��@�

/D FRRUGLQDWLRQ PXOWL�DJHQW IDLW VRXYHQW UpIpUHQFH DX SURFHVVXV TXL FRQWU{OH OD
SULVH GH GpFLVLRQ HW JXLGH OH FRPSRUWHPHQW JOREDO LQKpUHQW j O¶H[pFXWLRQ G¶XQH
FROOHFWLRQ G¶DJHQWV� (OOH SHXW rWUH GpILQLH FRPPH XQ SUREOqPH GH SULVH GH GpFLVLRQ

GLVWULEXpH VRXV LQFHUWLWXGH� FRPPH XQ HQVHPEOH GH TXHVWLRQV UHODWLYHV j OD

FRQQDLVVDQFH HW O¶DFWLRQ� RX HQFRUH FRPPH XQ SUREOqPH GH FRQFHSWLRQ WHOOH TXH OD
FRRUGLQDWLRQ GH IUDPHZRUNV SRXU GHV RUJDQLVDWLRQV KRPPH�PDFKLQH >*$6 ��@�

/H SURFHVVXV GH FRRUGLQDWLRQ LPSOLTXH j XQ LQVWDQW GRQQp XQ HQVHPEOH G¶DJHQWV
GX 60$ HW OHV DLGH j DWWHLQGUH XQ pWDW JOREDO FRKpUHQW F¶HVW�j�GLUH R� OHV pWDWV ORFDX[
GHV GLIIpUHQWV DJHQWV VRQW FRPSDWLEOHV HQ WHUPHV G¶REMHFWLIV� G¶DFWLRQV� G¶XWLOLVDWLRQ
GH UHVVRXUFHV� HWF� $LQVL� WRXW DX ORQJ GH FH SURFHVVXV� OHV DJHQWV YRQW °XYUHU SRXU

&KDSLWUH UpGLJp SDU $PDO (/ )$//$+�6(*+528&+1,�
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pYLWHU GHV VLWXDWLRQV FRQIOLFWXHOOHV �DQWDJRQLVPH� LQWHUEORFDJH� IDPLQH� HWF�� SRXYDQW
rWUH HQJHQGUpHV SDU XQH PDXYDLVH XWLOLVDWLRQ GHV UHVVRXUFHV SDUWDJpHV� SDU
O¶H[LVWHQFH GH FRQQDLVVDQFHV HW GH YLVLRQV LQFRPSDWLEOHV� HWF� $X�GHOj GH OD
UpVROXWLRQ GH FRQIOLWV SRWHQWLHOV� OD FRRUGLQDWLRQ SUpVHQWH XQ LQWpUrW PDMHXU� FHOXL GH
IDYRULVHU OD V\QHUJLH GHV DJHQWV HQ OHXU SHUPHWWDQW GH EpQpILFLHU GH OHXUV FDSDFLWpV
UHVSHFWLYHV� HW GH WLUHU SURILW GHV DFWLRQV GHV XQV HW GHV DXWUHV� 2Q SDUOHUD GH
VLWXDWLRQV G¶LQWHUDFWLRQ IDYRUDEOHV �RX SRVLWLYHV� HQWUH DJHQWV�

/D FRRUGLQDWLRQ UHVWH GRQF XQH GHV SUREOpPDWLTXHV PDMHXUHV GDQV OH GRPDLQH GHV
60$� 3OXVLHXUV VROXWLRQV RQW pWp H[SORUpHV HW GHV WHFKQLTXHV WUqV YDULpHV RQW pWp
SURSRVpHV� &HV WHFKQLTXHV GpSHQGHQW GHV GpILQLWLRQV DGRSWpHV HW GHV SHUVSHFWLYHV j
WUDYHUV OHVTXHOOHV OD FRRUGLQDWLRQ HVW DERUGpH� 1RWRQV WRXWHIRLV TXH� GDQV FH FKDSLWUH�
QRXV QRXV LQWpUHVVRQV j OD FRRUGLQDWLRQ FRPPH XQ SURFHVVXV FRQVFLHQW pODERUp SDU
GHV DJHQWV GLVSRVDQW GH UpHOOHV FDSDFLWpV GH UDLVRQQHPHQW� WHOV TXH OHV DJHQWV
FRJQLWLIV HW�RX UDWLRQQHOV� &H W\SH GH FRRUGLQDWLRQ Q¶LQFOXW SDV OD FRRUGLQDWLRQ

UpDFWLYH TXL UHSRVH HVVHQWLHOOHPHQW VXU OH PpFDQLVPH GH SHUFHSWLRQ�UpDFWLRQ HW
VXSSRVH TXH OH FRQWH[WH HVW WUqV pYROXWLI UHQGDQW DLQVL O¶DQWLFLSDWLRQ VXU OD VXLWH GHV
DFWLRQV GLIILFLOHPHQW UpDOLVDEOH >)(5 ��@� &HW DVSHFW GH OD FRRUGLQDWLRQ V¶DSSOLTXH
DX[ V\VWqPHV UpDFWLIV TXL QH VRQW SDV DERUGpV GDQV FH FKDSLWUH�

&H FKDSLWUH HVW RUJDQLVp FRPPH VXLW � OD VHFWLRQ ��� UDSSHOOH TXHOTXHV GpILQLWLRQV
GH OD FRRUGLQDWLRQ SDUPL OHV SOXV FRQVHQVXHOOHV j WUDYHUV OHV GLIIpUHQWHV SHUVSHFWLYHV
GH OD FRRUGLQDWLRQ� /D VHFWLRQ ��� SUpVHQWH XQ VFpQDULR IRQGp VXU OD PpWDSKRUH GHV
DJHQWV GpPpQDJHXUV LQVSLUp GH O¶H[HPSOH LQLWLDOHPHQW WUDLWp GDQV >025 ��@� &H
VFpQDULR� WRXW HQ pWDQW VLPSOH� HVW VXIILVDPPHQW ULFKH SRXU LOOXVWUHU GLIIpUHQWHV
VLWXDWLRQV GH FRRUGLQDWLRQ� /D VHFWLRQ ��� GpILQLW OHV GLPHQVLRQV G¶XQ PpFDQLVPH GH
FRRUGLQDWLRQ� /D VHFWLRQ ��� GUHVVH XQ SDQRUDPD GHV DSSURFKHV OHV SOXV XWLOLVpHV
GDQV OH GRPDLQH GH OD FRRUGLQDWLRQ� /D VHFWLRQ ��� HVW GpGLpH j OD FRRUGLQDWLRQ
G¶DFWLRQV SDU SODQLILFDWLRQ TXL UHSUpVHQWH XQH DSSURFKH FHQWUDOH GH OD FRRUGLQDWLRQ
GHV 60$� /D VHFWLRQ ��� pWDEOLW OHV FULWqUHV G¶pYDOXDWLRQ GHV PRGqOHV GH
FRRUGLQDWLRQ HQ YXH G¶XQH pWXGH FRPSDUDWLYH GHV PRGqOHV SUpVHQWpV GDQV OHV
VHFWLRQV ��� HW ���� /D VHFWLRQ ��� FRQFOXW FH FKDSLWUH HQ VRXOLJQDQW OHV SUREOqPHV
HQFRUH RXYHUWV HQ FRRUGLQDWLRQ HW OHV D[HV GH UHFKHUFKH FRUUHVSRQGDQWV�

���� 3HUVSHFWLYHV GH OD FRRUGLQDWLRQ

������ 3OXUDOLVPH

8QH GHV SUHPLqUHV PRWLYDWLRQV GH OD FRRUGLQDWLRQ D pWp O¶LQFRUSRUDWLRQ GH SRLQWV
GH YXH FRQIOLFWXHOV ORUV GH OD UpVROXWLRQ GLVWULEXpH GH SUREOqPHV� &H FRQFHSW D pWp
G¶DERUG LQWURGXLW SDU .RUQIHOG HW +HZLWW >.25 ��@ GDQV OHXU WUDYDLO0pWDSKRUH GH OD

FRPPXQDXWp VFLHQWLILTXH R� OD FRQFXUUHQFH HW OD GLYHUJHQFH GH SRLQWV GH YXH VRQW
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OHV FOpV GH VRQ VXFFqV� ,OV RQW GpYHORSSp XQ ODQJDJH DSSHOp (7+(5 TXL SHUPHW XQ
JUDQG GHJUp GH SDUDOOpOLVPH GH V\VWqPHV GH UpVROXWLRQ GH SUREOqPHV� 8Q SHX SOXV
WDUG� &DUO +HZLWW >+(: ��@ D SURSRVp XQ FDGUH FRQFHSWXHO SRXU UDLVRQQHU VXU GHV
SURFHVVXV D\DQW GHV SRLQWV GH YXH FRQIOLFWXHOV� 3RXU %RQG HW /HVVHU >%21 ��@� OD
FRRUGLQDWLRQ SHUPHW G¶© DOLJQHU GHV DFWLYLWpV GH GLIIpUHQWHV SHUVSHFWLYHV ª� (OOH
DSSRUWH XQH VROXWLRQ DX[ SUREOqPHV VXLYDQWV �

�� &RPPHQW JDUDQWLU TXH OHV DJHQWV DJLVVHQW GH PDQLqUH FRKpUHQWH ORUV G¶XQH
SULVH GH GpFLVLRQ RX GX FKRL[ GHV DFWLRQV IXWXUHV� DLQVL TXH ORUV GH OD UHFKHUFKH G¶XQ
FRPSURPLV HQWUH OHV HIIHWV ORFDX[ HW JOREDX[ GHV GpFLVLRQV DILQ G¶pYLWHU OHV
LQWHUDFWLRQV QXLVLEOHV RX QpJDWLYHV "

�� &RPPHQW SHUPHWWUH DX[ DJHQWV GH UHSUpVHQWHU HW GH UDLVRQQHU VXU OHV DFWLRQV�
OHV SODQV HW OHV FRQQDLVVDQFHV GHV DXWUHV DJHQWV SRXU VH FRRUGRQQHU DYHF HX[ "
&RPPHQW UDLVRQQHU VXU O¶pWDW GX SURFHVVXV GH FRRUGLQDWLRQ �LQLWLDOLVDWLRQ HW
DFKqYHPHQW GX SURFHVVXV� "

�� &RPPHQW UHFRQQDvWUH HW UpFRQFLOLHU GHV SRLQWV GH YXHV GLYHUJHQWV HW GHV
LQWHQWLRQV FRQIOLFWXHOOHV j WUDYHUV XQ HQVHPEOH G¶DJHQWV SRXU FRRUGRQQHU OHXUV
DFWLRQV "

������ 5HFKHUFKH GH OD FRKpUHQFH JOREDOH GX V\VWqPH

8QH GHX[LqPH PRWLYDWLRQ SRXU OHV WUDYDX[ HQ FRRUGLQDWLRQ D pWp OD UHFKHUFKH GH
OD FRKpUHQFH JOREDOH GX V\VWqPH HQ WDQW TX¶HQWLWp HQ GpSLW GH O¶DEVHQFH G¶XQ FRQWU{OH
FHQWUDOLVp RX G¶XQ SRLQW GH YXH JOREDO� 3RXU /HV *DVVHU >*$6 ��@� OD FRRUGLQDWLRQ
HVW XQ SUREOqPH GH FRQWU{OH GLVWULEXp R� LO V¶DJLW GH FRQWU{OHU GHV GpFLVLRQV GH
FRQWU{OH RX HQFRUH GHV GpFLVLRQV UHODWLYHV DX FKRL[ GHV DFWLRQV IXWXUHV ORUV GH OD
UpVROXWLRQ G¶XQ SUREOqPH� /H GHJUp GH FRRUGLQDWLRQ GpSHQG GH OD TXDOLWp GX FRQWU{OH
GH GpFLVLRQ TXL LPSOLTXH OD FRQQDLVVDQFH GHV DOWHUQDWLYHV� OHV FULWqUHV GH GpFLVLRQ HW
OHV SURFpGXUHV DSSOLFDEOHV DX[ FULWqUHV HW DX[ DOWHUQDWLYHV�

3DU FRQQDLVVDQFHV GH FRQWU{OH� RQ HQWHQG WRXWHV FHOOHV FDSDEOHV G¶LQIRUPHU HW
G¶LQIOXHQFHU OHV GpFLVLRQV GH FRQWU{OH� /D FRPSOH[LWp G¶XQ V\VWqPH GH FRRUGLQDWLRQ
GDQV FH FDV HVW IRQFWLRQ GX GHJUp GH GpFLVLRQV GH FRQWU{OH j SUHQGUH � OHXU QRPEUH�
OHXU VLPXOWDQpLWp� �D�V\QFKURQLVPH� �Gp�FHQWUDOLVDWLRQ� HWF�

3OXVLHXUV YDULDQWHV GHV V\VWqPHV GH FRQWU{OH HQ IRQFWLRQ GH FHV GLPHQVLRQV RQW
pWp GpILQLHV� 2Q GLUD TXH GHX[ V\VWqPHV GH FRQWU{OHV VRQW pTXLYDOHQWV SDU UDSSRUW j
OHXUV HIIHWV V¶LOV PqQHQW j OD PrPH VpTXHQFH GH FKRL[ G¶DFWLRQV�

3RXU .DWLD 6\FDUD >6<& ��@� OD FRRUGLQDWLRQ SHXW rWUH GpILQLH FRPPH OD JHVWLRQ
GHV LQWHUGpSHQGDQFHV HQWUH OHV DFWLYLWpV GHV DJHQWV RX� GH PDQLqUH SOXV SUDJPDWLTXH�
FRPPH OH FKRL[� O¶RUGRQQDQFHPHQW HW O¶DIIHFWDWLRQ GHV DFWLRQV DX FRXUV GX WHPSV
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SRXU HVVD\HU GH PD[LPLVHU O¶HQVHPEOH GHV FULWqUHV GH GpFLVLRQ TXL SHXW YDULHU GDQV OH
WHPSV� /D FRRUGLQDWLRQ LPSOLTXH QRQ VHXOHPHQW OHV LQWHUDFWLRQV ORFDOLVpHV GHV DJHQWV
ORUV GH OD UpVROXWLRQ G¶XQ SUREOqPH VSpFLILTXH� PDLV DXVVL HW j ORQJ WHUPH OHV
RUJDQLVDWLRQV G¶DJHQWV TXL SHXYHQW VXSSRUWHU O¶DFWLYLWp GH OD UpVROXWLRQ GX SUREOqPH
DFWXHO RX IXWXU� $LQVL� WURLV FODVVHV GH PRGqOHV GH FRRUGLQDWLRQ SHXYHQW rWUH
GLVWLQJXpHV �

± OHV PRGqOHV GHV DFWLRQV IXWXUHV GHV DXWUHV DJHQWV� OHV RUGRQQDQFHPHQWV HW�RX
SODQV �

± OHV PRGqOHV GHV REMHFWLIV� GHV GpVLUV HW GHV EXWV GHV DXWUHV DJHQWV �

± HW OHV PRGqOHV GHV FDSDFLWpV GHV DXWUHV DJHQWV�

3OXVLHXUV WUDYDX[ VH VRQW pJDOHPHQW LQWpUHVVpV j OD FRRUGLQDWLRQ GDQV OH GRPDLQH
GH OD SULVH GH GpFLVLRQ GLVWULEXpH RX HQFRUH OD WKpRULH GHV MHX[ >526 ��� =/2 ��@�
/D GpILQLWLRQ SURSRVpH SDU 6DVFKD 2VVRZVNL >266 ��@ HVW LQWpUHVVDQWH SRXU VD
JpQpUDOLWp� (OOH GLVWLQJXH GHX[ FDV � OD FRRUGLQDWLRQ FHQWUDOLVpH HW OD FRRUGLQDWLRQ
GLVWULEXpH�

/D FRRUGLQDWLRQ FHQWUDOLVpH UHSRVH VXU O¶H[LVWHQFH G¶XQ DJHQW FHQWUDO RX
FRRUGLQDWHXU� /D UpVROXWLRQ GH OD FRRUGLQDWLRQ SHXW VH UDPHQHU j OD UpVROXWLRQ G¶XQ
SUREOqPH G¶RSWLPLVDWLRQ RX j FHOOH G¶XQ SUREOqPH GH VDWLVIDFWLRQ GH FRQWUDLQWHV�

'DQV OH FDV R� XQ SUREOqPH GH FRRUGLQDWLRQ HVW H[SULPp VRXV OD IRUPH G¶XQ
SUREOqPH G¶RSWLPLVDWLRQ� LO SHXW rWUH GpILQL FRPPH XQ WULSOHW �9� '� 8� R� �

± 9  ^Y�� «� YQ` HVW O¶HQVHPEOH ILQL GH YDULDEOHV GH GpFLVLRQ UHSUpVHQWDQW OHV
REMHWV GH OD FRRUGLQDWLRQ �

± '  ^'�� «� 'Q` HVW O¶HQVHPEOH GHV GRPDLQHV UHVSHFWLIV GHV YDULDEOHV Y�� «� YQ �

± 8� ; �! 5 HVW XQH IRQFWLRQ G¶XWLOLWp R� ;  '� u ��� u 'Q GpVLJQH O¶HQVHPEOH
GHV LQVWDQFLDWLRQV SRVVLEOHV UHSUpVHQWDQW O¶HVSDFH GHV GpFLVLRQV� F¶HVW�j�GLUH
O¶HQVHPEOH GH WRXWHV OHV FRPELQDLVRQV SRVVLEOHV GHV REMHWV GH FRRUGLQDWLRQ�

)RUPXOp DLQVL� UpVRXGUH XQ SUREOqPH GH FRRUGLQDWLRQ UHYLHQW j WURXYHU XQH
LQVWDQFLDWLRQ RSWLPDOH [� F¶HVW�j�GLUH � \ � ;� 8�\� d 8�[�

'DQV OH FDV R� XQ SUREOqPH GH FRRUGLQDWLRQ HVW H[SULPp VRXV�IRUPH G¶XQ
SUREOqPH GH VDWLVIDFWLRQ GH FRQWUDLQWHV� OD IRQFWLRQ G¶XWLOLWp HVW VXEVWLWXpH SDU XQ
HQVHPEOH GH FRQWUDLQWHV UHSUpVHQWDQW OHV GpSHQGDQFHV HQWUH OHV REMHWV GH OD
FRRUGLQDWLRQ� /H SUREOqPH GH OD FRRUGLQDWLRQ HVW DLQVL GpILQL FRPPH XQ WULSOHW �9�
'� &� R� 9 HW ' VRQW GpILQLV FRPPH GDQV OH PRGqOH SUpFpGHQW �L�H� UpVROXWLRQ G¶XQ
SUREOqPH G¶RSWLPLVDWLRQ�� DORUV TXH &  ^&L` UHSUpVHQWH O¶HQVHPEOH GHV FRQWUDLQWHV
GH GpSHQGDQFH� &KDTXH FRQWUDLQWH &L SHXW rWUH FRQVLGpUpH FRPPH XQ VRXV�HQVHPEOH
GH ;  '� u ��� u 'Q �
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([SULPp DLQVL� UpVRXGUH XQ SUREOqPH GH FRRUGLQDWLRQ FRQVLVWH j WURXYHU XQH
LQVWDQFLDWLRQ FRQVLVWDQWH [� TXL VDWLVIDLW WRXWHV OHV FRQWUDLQWHV GH GpSHQGDQFHV�

/D FRRUGLQDWLRQ GLVWULEXpH HVW SDUWLFXOLqUHPHQW DGDSWpH GDQV OH FDV G¶DJHQWV
UDWLRQQHOV SRVVpGDQW pYHQWXHOOHPHQW GHV LQWpUrWV FRQIOLFWXHOV� F¶HVW�j�GLUH TXH FKDTXH
DJHQW GpYHORSSH XQH VWUDWpJLH SURSUH SRXU PD[LPLVHU VD IRQFWLRQ G¶XWLOLWp� /D
FRRUGLQDWLRQ FKHUFKH j WURXYHU XQ pTXLOLEUH RX XQ FRPSURPLV HQWUH OHV LQWpUrWV GHV
DJHQWV LPSOLTXpV GDQV OH SURFHVVXV GH FRRUGLQDWLRQ� &HW DVSHFW VHUD GpWDLOOp SOXV ORLQ
�YRLU SDUDJUDSKH ������� 1RWRQV FHSHQGDQW TX¶XQH WHOOH FRRUGLQDWLRQ UHTXLHUW VRXYHQW
XQ PpFDQLVPH GH QpJRFLDWLRQ RX GH PpGLDWLRQ HQWUH DJHQWV >/$1 ��� 0h/ ���
=/2 ��@�

���� 6FpQDULR GHV DJHQWV GpPpQDJHXUV

'DQV FHWWH VHFWLRQ� QRXV LQWURGXLVRQV OH VFpQDULR GHV DJHQWV GpPpQDJHXUV TXL
VHUD XWLOLVp SRXU LOOXVWUHU OHV FRQFHSWV GH FRRUGLQDWLRQ SUpVHQWpV GDQV FH FKDSLWUH�
1RXV FRPPHQoRQV SDU XQH GHVFULSWLRQ LQWXLWLYH HW LQIRUPHOOH GX VFpQDULR� ,O V¶DJLW
G¶XQ HQVHPEOH G¶DJHQWV GRQW OH EXW HVW G¶DVVXUHU OH GpPpQDJHPHQW G¶XQH PDLVRQ
�WkFKH 7� FRQVWLWXpH GH SOXVLHXUV SLqFHV� j YLGHU GH OHXUV PHXEOHV� /H SURSULpWDLUH GH
OD PDLVRQ IDLW DSSHO j XQH DJHQFH GH GpPpQDJHPHQW� /H JHVWLRQQDLUH GH O¶DJHQFH
GpOqJXH FHWWH WkFKH j XQ HQVHPEOH G¶DJHQWV GpPpQDJHXUV �$�� $�� «� $N�� 1RXV
GLVWLQJXHURQV SOXVLHXUV FDV GH GpOpJDWLRQ �RX G¶DOORFDWLRQ� GH OD WkFKH�

'X SRLQW GH YXH GH O¶DJHQW JHVWLRQQDLUH �

�� LO GpOqJXH DX[ DJHQWV $M OD WkFKH 7 VDQV GpFRPSRVLWLRQ SUpDODEOH �

�� LO GpFRPSRVH OD WkFKH 7 HQ VRXV�WkFKHV �7�� 7�� «�7Q� HW DOORXH OHV VRXV�WkFKHV
7L DX[ DJHQWV $M �

�� LO SODQLILH OD WkFKH 7 HW GpOqJXH OH SODQ JOREDO DX[ DJHQWV $M �

�� LO SODQLILH OD WkFKH 7� UpSDUWLW OH SODQ JOREDO HQ VRXV�SODQV TX¶LO DOORXH DX[
DJHQWV $M �

�� LO GpOqJXH XQ VRXV�SODQ� XQH VRXV�WkFKH� HWF�� j XQ JURXSH G¶DJHQWV GDQV OH FDV
R� FHUWDLQHV DFWLRQV �RX SODQV� QpFHVVLWHUDLHQW SOXV G¶XQ DJHQW j OD IRLV�

'X SRLQW GH YXH GH O¶DJHQW GpPpQDJHXU� GHX[ VLWXDWLRQV VRQW SRVVLEOHV�

6LWXDWLRQ GH FRRSpUDWLRQ � OHV DJHQWV GpPpQDJHXUV Q¶RQW SDV G¶LQWpUrWV
LQGLYLGXHOV� PDLV SDUWDJHQW WRXV OH PrPH EXW TXL HVW GH UpDOLVHU OD WkFKH 7 DWWULEXpH
SDU OH JHVWLRQQDLUH GH O¶DJHQFH� /H GHJUp GH FRRSpUDWLRQ HQWUH FHV DJHQWV GpSHQGUD
GH OD QDWXUH GHV VRXV�WkFKHV j HIIHFWXHU� /D FRRUGLQDWLRQ HQWUH DJHQWV GpPpQDJHXUV
SRUWHUD VXU OD GpFRPSRVLWLRQ GH OD WkFKH 7 �FDV ��� VXU OHV SODQV LQGLYLGXHOV �FDV � HW
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��� OHV DFWLRQV FROOHFWLYHV �FDV �� RX MRLQWHV �FDV ��� HWF� 3OXVLHXUV FDV SHXYHQW rWUH
GpFOLQpV� 2Q SHXW FLWHU j WLWUH G¶H[HPSOH �

± OH FDV G¶XQ REMHW OpJHU � GHX[ DJHQWV QH GRLYHQW SDV VRXOHYHU OH PrPH REMHW
�DFWLRQV UHGRQGDQWHV�� QH GRLYHQW SDV GpFLGHU GH VRXOHYHU FH PrPH REMHW �GpFLVLRQV
LQFRPSDWLEOHV� LQWHQWLRQV FRQIOLFWXHOOHV� HWF�� �

± OH FDV G¶XQ REMHW ORXUG � XQ DJHQW QH GRLW SDV WHQWHU GH VRXOHYHU VHXO FHW REMHW
�EHVRLQ GH FRRSpUDWLRQ� GH V\QFKURQLVDWLRQ G¶DFWLRQV�� QH GRLW SDV GpFLGHU GH
VRXOHYHU VHXO FHW REMHW �FRRUGLQDWLRQ GHV GpFLVLRQV� GHV LQWHQWLRQV� GHV SODQV� HWF�� �

± OH FDV G¶XQ FRXORLU pWURLW � GHX[ DJHQWV QH GRLYHQW SDV V¶HQJDJHU VLPXOWDQpPHQW
GDQV FH FRXORLU �RUGRQQDQFHPHQW GHV DFWLRQV�� HWF�

6LWXDWLRQ GH FRPSpWLWLRQ � OHV DJHQWV GpPpQDJHXUV RQW GHV LQWpUrWV LQGLYLGXHOV�
3DU H[HPSOH� FKDTXH REMHW GpPpQDJp UDSSRUWH XQH UpWULEXWLRQ j O¶DJHQW TXL V¶HQ HVW
FKDUJp� 'DQV FH FDV� OHV DJHQWV ULVTXHQW G¶HQWUHU HQ FRPSpWLWLRQ SRXU SRUWHU GHV
REMHWV OpJHUV� 3DU FRQWUH� SRXU GHV REMHWV ORXUGV� LOV VHURQW DPHQpV j FRRSpUHU HQ
IRUPDQW GHV FRDOLWLRQV SDU H[HPSOH�

���� 'LPHQVLRQV GH OD FRRUGLQDWLRQ

$SSUpKHQGHU XQ PRGqOH GH FRRUGLQDWLRQ GDQV VD JOREDOLWp QpFHVVLWH G¶LQWHUYHQLU
VHORQ WURLV GLPHQVLRQV IRUWHPHQW FRUUpOpHV �

�� OD VWUXFWXUH GH O¶DJHQW TXL GpWHUPLQH OH VXMHW GH OD FRRUGLQDWLRQ � TXH

FRRUGRQQHU "

�� OH PRGqOH GH VSpFLILFDWLRQ GX SUREOqPH GH FRRUGLQDWLRQ � j WUDYHUV TXHOOH

UHSUpVHQWDWLRQ "

�� OHV WHFKQLTXHV HW PpFDQLVPHV GH FRRUGLQDWLRQ � FRPPHQW "

������ 6WUXFWXUH G¶XQ DJHQW

6LWXp GDQV XQ HQYLURQQHPHQW� XQ DJHQW HVW DPHQp j LQWHUDJLU DYHF G¶DXWUHV DJHQWV
HW j UpJXOHU VRQ FRPSRUWHPHQW HQ FRQVpTXHQFH� /H FRPSRUWHPHQW G¶XQ DJHQW GpSHQG
GH VD VWUXFWXUH LQWHUQH �FUR\DQFHV� LQWHQWLRQV� FRQQDLVVDQFHV� HWF�� HW GH VD SHUFHSWLRQ
H[WHUQH DX VHQV ODUJH �SHUFHSWLRQ� FRPPXQLFDWLRQ� LQWHUDFWLRQ��

/D VWUXFWXUH LQWHUQH G¶XQ DJHQW HVW XQ HQVHPEOH GH FRPSRVDQWV LQWHUQHV
JpQpUDOHPHQW LQDFFHVVLEOHV DX[ DXWUHV DJHQWV �YRLU ILJXUH ����� (OOH GpILQLW VRQ
DUFKLWHFWXUH TXL GpSHQG GX W\SH G¶DJHQW FRQVLGpUp �YRLU FKDSLWUH ��� $LQVL� RQ
WURXYHUD OH FRQFHSW GHV pWDWV PHQWDX[ RX DWWLWXGHV LQWHQWLRQQHOOHV >%5$ ���
5$2 ��@ GDQV OH FDV G¶DJHQWV LQWHQWLRQQHOV� OHV FRQQDLVVDQFHV HW OHV PpFDQLVPHV GH
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UDLVRQQHPHQW� GH GpOLEpUDWLRQ HW GH SULVH GH GpFLVLRQ GDQV OH FDV GHV DJHQWV FRJQLWLIV
DLQVL TXH GHV HQJDJHPHQWV GDQV OH FDV G¶DJHQWV VRFLDX[ >&$6 ��@�

)LJXUH ���� 3DUDPqWUHV GH OD FRRUGLQDWLRQ

3RXU XQ REVHUYDWHXU H[WHUQH GX 60$� XQ DJHQW SHXW rWUH SHUoX FRPPH XQH HQWLWp
TXL VXELW O¶LQIOXHQFH GH VRQ HQYLURQQHPHQW HW UpDJLW HQ FRQVpTXHQFH� (Q HIIHW�
O¶DJHQW GLVSRVH �RXWUH VHV FRQQDLVVDQFHV SURSUHV� WHOOHV TXH VRQ H[SHUWLVH G¶XQ
GRPDLQH GRQQp� GH FRQQDLVVDQFHV VXU VRQ HQYLURQQHPHQW LQFOXDQW OHV DXWUHV DJHQWV�
&HV FRQQDLVVDQFHV VRQW G\QDPLTXHPHQW PLVHV j MRXU HQ IRQFWLRQ GH OD SHUFHSWLRQ
TX¶LO D GH VRQ HQYLURQQHPHQW HW GHV FRPPXQLFDWLRQV RX LQWHUDFWLRQV TX¶LO RSqUH DYHF
OHV DXWUHV DJHQWV� /H FRPSRUWHPHQW G¶XQ DJHQW HVW GRQF SHUFHSWLEOH HQ WHUPHV
G¶DFWLRQV� GH SODQV� GH GpFLVLRQV RX GH EXWV GpFODUpV� G¶LQWHUDFWLRQV� HWF�� TXL
GpFRXOHQW GH VD VWUXFWXUH HW VHV PpFDQLVPHV LQWHUQHV�

&RRUGRQQHU OH FRPSRUWHPHQW G¶XQ DJHQW DYHF FHX[ G¶DXWUHV DJHQWV UHYLHQW GRQF
j DJLU VXU O¶XQH GH VHV FRPSRVDQWHV LQWHUQHV SRXU LQIOXHQFHU VHV DFWLRQV� VHV SODQV�
VHV GpFLVLRQV� HWF� &H TXL UpSRQG j OD TXHVWLRQ � ©4XH IDXW�LO FRRUGRQQHU " ª

'DQV OH VFpQDULR GHV DJHQWV GpPpQDJHXUV� FKDTXH DJHQW SHXW rWUH DPHQp j
PRGLILHU VHV LQWHQWLRQV TXL GRQQHQW OLHX j GHV DFWLRQV �SDU H[HPSOH � VRXOHYHU XQ
REMHW� OH SRUWHU� OH FKDUJHU� V¶HQJDJHU GDQV XQ FRXORLU pWURLW HQ SRUWDQW XQ REMHW
HQFRPEUDQW� HWF�� � RX HQFRUH j VHV GpFLVLRQV HW SODQV �GpFLGHU GH V¶HQJDJHU GDQV OH
FRXORLU� V\QFKURQLVHU VRQ SODQ DYHF FHOXL G¶XQ DXWUH� HWF���

������0RGqOH GH VSpFLILFDWLRQ GX SUREOqPH GH FRRUGLQDWLRQ

/D VSpFLILFDWLRQ G¶XQ PRGqOH GH FRRUGLQDWLRQ QpFHVVLWH OD FDUDFWpULVDWLRQ GHV
VLWXDWLRQV GH FRRUGLQDWLRQ� ,O V¶DJLW GH UHSUpVHQWHU OHV FRQGLWLRQV G¶XQH VLWXDWLRQ TXL
UHTXLHUW OD FRRUGLQDWLRQ� SDU H[HPSOH XQH VLWXDWLRQ FULWLTXH �GHX[ DFWLRQV TXL IRQW
DSSHO j XQH PrPH UHVVRXUFH j XQ VHXO SRLQW G¶DFFqV�� $SUqV OD FDUDFWpULVDWLRQ GHV
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VLWXDWLRQV GH FRRUGLQDWLRQ SRVLWLYHV RX QpJDWLYHV� O¶DJHQW GRLW rWUH HQ PHVXUH GH OHV
GpWHFWHU DXWRPDWLTXHPHQW HW GH GpWHUPLQHU OH VXMHW GH OD FRRUGLQDWLRQ�

/H PRGqOH GH VSpFLILFDWLRQ GX SUREOqPH GH FRRUGLQDWLRQ UpSRQG j OD TXHVWLRQ �
© $ WUDYHUV TXHOOH UHSUpVHQWDWLRQ " ª &HWWH UHSUpVHQWDWLRQ GpSHQG GX VXMHW GH OD
FRRUGLQDWLRQ� 3DU H[HPSOH� V¶LO V¶DJLW G¶XQH FRRUGLQDWLRQ GH SODQV� OH PRGqOH GH
VSpFLILFDWLRQ VHUD IRQFWLRQ GX IRUPDOLVPH GH UHSUpVHQWDWLRQ GH SODQV� 6L� SDU FRQWUH�
OHV DJHQWV GRLYHQW FRRUGRQQHU OHXUV GpFLVLRQV� OH PRGqOH GH VSpFLILFDWLRQ GpSHQGUD
GH OD UHSUpVHQWDWLRQ GHV GpFLVLRQV� GHV EXWV� HWF�

'DQV OD OLWWpUDWXUH FRQVDFUpH DX[ 60$� OHV PRGqOHV XWLOLVpV VRQW VRXYHQW LVVXV GH
O¶LQWHOOLJHQFH DUWLILFLHOOH RX GHV PRGqOHV GHV V\VWqPHV FRQFXUUHQWV� $LQVL� VRQW
XWLOLVpV GHV PRGqOHV EDVpV VXU GHV IRUPDOLVPHV ORJLTXHV �ORJLTXH GHV SUpGLFDWV�
ORJLTXH PRGDOH� ORJLTXH GpRQWLTXH� ORJLTXH WHPSRUHOOH HW OHXUV YDULDQWHV� HWF��� OD
WKpRULH GHV JUDSKHV GH EXWV HW�RX O¶DOJqEUH GHV SURFHVVXV� GHV IRUPDOLVPHV SRXU OD
FRQFXUUHQFH WHOV TXH OHV UpVHDX[ GH 3HWUL� HWF�

(;(03/(�± 0RGpOLVDWLRQ GX PRQGH GHV GpPpQDJHXUV
,QLWLDOHPHQW� OH VpMRXU FRQWLHQW � IDXWHXLOV� XQH WDEOH� XQH ODPSH� XQH SDUWLWLRQ GH

PXVLTXH� XQ WDSLV �

3RVLWLRQ�7DSLV� 6pMRXU�� 3RVLWLRQ�7DEOH� 6pMRXU�� 3RVLWLRQ�/DPSH� 6pMRXU��

3RVLWLRQ�)DXWHXLOB�� 6pMRXU�� 3RVLWLRQ�)DXWHXLOB�� 6pMRXU��

6XU �/DPSH� 7DEOH�� 6XU �3DUWLWLRQ� 7DEOH�� 6XU�7DEOH� 7DSLV��

6XU �)DXWHXLOB�� 6RO�� 6XU�)DXWHXLOB�� 6RO�� HWF�

/¶HQYLURQQHPHQW � O¶HQYLURQQHPHQW HVW UHSUpVHQWp SDU XQ HQVHPEOH GH SUpGLFDWV �
3  ^S� �S� T� �T� «`�

8Q pWDW GH O¶HQYLURQQHPHQW HVW XQ VRXV�HQVHPEOH 6 FRQVLVWDQW GH 3 �F¶HVW�j�GLUH
VL S�6 DORUV �S � 6�� 3DU H[HPSOH � O¶pWDW LQLWLDO GX VFpQDULR�

([WHQVLRQ GH OD QpJDWLRQ j XQ HQVHPEOH GH SUpGLFDWV� 6RLW �

6� � 3� 6 � 3 � �6  ^�[ � [ �6 `

8Q pWDW SDUWLHO GH O¶HQYLURQQHPHQW HVW GpILQL SDU ��[� 3� °^[� �[` �6°d �

8Q pWDW WRWDO GH O¶HQYLURQQHPHQW HVW GpILQL SDU ��[� 3� °^[� �[` �6°  �

8QH DFWLRQ D HVW GpILQLH SDU �

± XQ ODEHO �QRP GH O¶DFWLRQ��

± XQ LGHQWLILFDWHXU �LGHQWLWp GH O¶DJHQW TXL HIIHFWXH O¶DFWLRQ��
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± 3Up�D� � HQVHPEOH GH SUpFRQGLWLRQV TXL GRLYHQW rWUH YUDLHV SRXU TXHD VRLW H[pFXWDEOH�

± 3RVW�D� � XQ HQVHPEOH GH SRVWFRQGLWLRQV TXL VHURQW YUDLHV DSUqV O¶H[pFXWLRQ GHD�

(;(03/(�± 6RLW O¶DFWLRQ D  ,G�'pSODFHU�;�
3Up�,G�'pSODFHU �;�� �

/LEUH�;�
6XU�;�7�
&DSDFLWpB$JHQW�,G� &� � &! 3RLGV�;�
3RVLWLRQ�,G� <� � 3RVLWLRQ�;� =� � < =

3RVW��,G�'pSODFHU �;�� �
6XU�;� 6RO�
/LEUH�7�

3Up�D� HW 3RVW�D� VRQW GHV pWDWV SDUWLHOV GH O¶HQYLURQQHPHQW� /¶H[pFXWLRQ GH
O¶DFWLRQ D j SDUWLU G¶XQ pWDW 6� SURGXLW XQ pWDW 6¶ WHO TXH �

6��DDoo 6¶� 3Up�D� � 6 HW 6¶ �6? �3RVW�D�� � 3RVW�D�

6RLW $FW  ^D
�
� D
�
� «� D

Q
` O¶HQVHPEOH GHV DFWLRQV SRVVLEOHV�

(;(03/(�± ,G�'pSODFHU�2EMHW� � ,G�6RXOHYHU�2EMHW� � ,G�7UDQVSRUWHU�2EMHW� �
,G�&KDUJHU�2EMHW�� HWF�

6RLW � XQH UHODWLRQ G¶RUGUH SDUWLHO GpILQLH VXU $FW�

(;(03/(�± 6XSSRVRQV TXH OHV GHX[ DFWLRQV 'pSODFHU�=� HW 'pSODFHU�<� VRQW
SDUDOOpOLVDEOHV �YRLU ILJXUH �����

)LJXUH ���� 2UGUH SDUWLHO GHV DFWLRQV GX SODQ

8Q SODQ 3 HVW XQ RUGUH SDUWLHO �3 GpILQL VXU XQ VRXV�HQVHPEOH $3 � $FW WHO TXH
3  ^ $3 � �3` HVW XQ JUDSKH DF\FOLTXH R� $3 HVW O¶HQVHPEOH GHV Q°XGV HW �3
O¶HQVHPEOH GHV DUFV WHOV TXH�3� $3 [ $3�

'DQV OD ILJXUH ���� OHV DFWLRQV �UHSUpVHQWpHV SDU GHV Q°XGV� SDU H[HPSOH �
&KDUJHU�;�� HW OHV DUFV GpILQLVVHQW O¶RUGUH SDUWLHO HQWUH FHV DFWLRQV�
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8Q EXW HVW XQ pWDW SDUWLHO TXL FRQWLHQW O¶pWDW EXW j DWWHLQGUH� 'DQV OD ILJXUH ���� OH
EXW GH $� HVW 3RVLWLRQ�&DPLRQ� ;� TXL HVW XQH SRVWFRQGLWLRQ GH O¶DFWLRQ &KDUJHU�;��
'DQV OH SODQ GH $�� LO HVW VXSSRVp TX¶LO H[LVWH XQ DJHQW D �j GpWHUPLQHU� TXL SHXW
GpSODFHU O¶REMHW = �LQVWDQFLp SDU SDUWLWLRQ� HW O¶REMHW < �LQVWDQFLp SDU ODPSH� VH
WURXYDQW VXU OD WDEOH DILQ TXH $� SXLVVH j VRQ WRXU VRXOHYHU OD WDEOH� OD WUDQVSRUWHU HW
OD FKDUJHU GDQV OH FDPLRQ �YRLU ILJXUH �����

)LJXUH ���� 8Q SODQ SDUWLHOOHPHQW LQVWDQFLp

������ 0pFDQLVPHV GH FRRUGLQDWLRQ � PRGqOHV RULHQWpV WkFKHV YHUVXV PRGqOHV

RULHQWpV DJHQWV

/HV PpFDQLVPHV GH FRRUGLQDWLRQ FRUUHVSRQGHQW DX[ WHFKQLTXHV HW PR\HQV PLV HQ
°XYUH SRXU FRRUGRQQHU OHV FRPSRUWHPHQWV G¶DJHQWV j GLIIpUHQWV QLYHDX[
G¶DEVWUDFWLRQ� ,OV WHQWHQW GH UpSRQGUH j OD TXHVWLRQ � © &RPPHQW FRRUGRQQHU " ª HW
GpSHQGHQW GX PRGqOH GH VSpFLILFDWLRQ DGRSWp SRXU XQ VXMHW GH FRRUGLQDWLRQ GRQQp�
2Q GLVWLQJXH GHX[ JUDQGHV FODVVHV GH PRGqOHV GH FRRUGLQDWLRQ � OHV PRGqOHV RULHQWpV
WkFKHV HW FHX[ RULHQWpV DJHQWV�

��������0RGqOHV GH FRRUGLQDWLRQ RULHQWpV WkFKHV

,O V¶DJLW GH PRGqOHV DSSOLFDEOHV GDQV XQ FRQWH[WH GH UpVROXWLRQ GLVWULEXpH GH
SUREOqPHV �'LVWULEXWHG 3UREOHP 6ROYLQJ�� 'DQV FHV PRGqOHV GH FRRUGLQDWLRQ� RQ
SUpVXSSRVH O¶H[LVWHQFH G¶XQ EXW JOREDO SDUWDJp SDU XQ JURXSH G¶DJHQWV DX VHLQ G¶XQH
RUJDQLVDWLRQ� &¶HVW OH FDV SDU H[HPSOH GH QRV DJHQWV GpPpQDJHXUV GDQV XQH VLWXDWLRQ
FRRSpUDWLYH R� OH JHVWLRQQDLUH D GpMj GLVWULEXp OD WkFKH HQ VRXV�WkFKHV HW DOORXp
FKDFXQH G¶HOOHV j XQ DJHQW RX XQ JURXSH G¶DJHQWV �

± OH EXW JOREDO GHV DJHQWV HVW G¶DFFRPSOLU OD WkFKH 7 GH GpPpQDJHPHQW DOORXpH
SDU OH JHVWLRQQDLUH GH O¶DJHQFH �

± OH EXW LQGLYLGXHO GH FKDTXH DJHQW $L HVW G¶DFFRPSOLU XQH VRXV�WkFKH 7M VHORQ
O¶DOORFDWLRQ GX JHVWLRQQDLUH �SDU H[HPSOH � GpPpQDJHU XQH SLqFH��

/D FRRUGLQDWLRQ HVW QpFHVVDLUH SRXU RSWLPLVHU O¶HIILFDFLWp JOREDOH GX JURXSH
G¶DJHQWV HW QRQ SDV G¶XQ SRLQW GH YXH LQGLYLGXHO GHV DJHQWV� /HV DJHQWV VRQW
W\SLTXHPHQW GDQV XQH VLWXDWLRQ GH FRRSpUDWLRQ� 'HV LQWHUDFWLRQV DSSDUDLVVHQW DX IXU
HW j PHVXUH TXH OHV DJHQWV HVVDLHQW GH UpDOLVHU OHXU WkFKH LQGLYLGXHOOH� SDU H[HPSOH �
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V¶HQWUDLGHU SRXU SRUWHU XQ REMHW ORXUG� RX VH V\QFKURQLVHU SRXU QH SDV HPSUXQWHU XQ
FRXORLU pWURLW VLPXOWDQpPHQW� HWF�

��������0RGqOHV GH FRRUGLQDWLRQ RULHQWpV DJHQWV

,O V¶DJLW GH PRGqOHV DSSOLFDEOHV GDQV OH FRQWH[WH G¶DJHQWV �VHPL��DXWRQRPHV QH
SDUWDJHDQW SDV IRUFpPHQW XQ EXW JOREDO VLQRQ OD FRKpUHQFH HW OD YLDELOLWp GX V\VWqPH�
'DQV FH FDV GH ILJXUH� OHV DJHQWV HQ WDQW TX¶HQWLWpV LQGLYLGXHOOHV FKHUFKHQW j
RSWLPLVHU OHXUV SURSUHV REMHFWLIV �SDU H[HPSOH � JDJQHU OH PD[LPXP GDQV OD VLWXDWLRQ
GH FRPSpWLWLRQ GHV DJHQWV GpPpQDJHXUV�� 0rPH HQ VLWXDWLRQ GH FRPSpWLWLRQ� OD
FRRUGLQDWLRQ HVW QpFHVVDLUH SRXU DFFRPSOLU GHV WkFKHV TX¶XQ DJHQW QH SHXW UpDOLVHU
VHXO FH TXL OXL SHUPHW G¶DXJPHQWHU VHV JDLQV�

$ QRXYHDX� GDQV OH FDV GH PRGqOHV RULHQWpV DJHQWV� RQ SHXW GLVWLQJXHU GHX[
JUDQGHV WHQGDQFHV � OD FRRUGLQDWLRQ G¶DJHQWV SULV LQGLYLGXHOOHPHQW �SDU H[HPSOH �
FRRUGRQQHU OHV SODQV LQGLYLGXHOV GHV DJHQWV GpPpQDJHXUV $� HW $�� HW OD
FRRUGLQDWLRQ G¶XQ JURXSH G¶DJHQWV �SDU H[HPSOH � $� HW $� pODERUHQW XQ VHXO SODQ
DSSHOp 3ODQB-RLQW >*52 ��� +8% ��� .,1 ��@� $JHQF\� 7HDPZRUN� HWF�� TXL YRQW
PHQHU GHV DFWLRQV MRLQWHV j SDUWLU GH FRQQDLVVDQFHV HW�RX FUR\DQFHV FROOHFWLYHV
�FRQQDLVVDQFHV FRPPXQHV� DWWLWXGHV LQWHQWLRQQHOOHV MRLQWHV� FUR\DQFHV PXWXHOOHV�
DFWLYLWpV GH JURXSH� HWF���

/HV GHX[ FODVVHV GH PRGqOHV GH FRRUGLQDWLRQ RULHQWpV WkFKHV HW RULHQWpV DJHQWV
UHSRVHQW VXU OHV PpFDQLVPHV GpWDLOOpV GDQV OHV DSSURFKHV SUpVHQWpHV GDQV OHV VHFWLRQV
��� HW ���� HW pYHQWXHOOHPHQW OHV FRPELQHQW�

��������0pFDQLVPH GH FRRUGLQDWLRQ

,QGpSHQGDPPHQW GX PRGqOH GH FRRUGLQDWLRQ FRQVLGpUp� HW UHODWLYHPHQW j XQ VXMHW
GH FRRUGLQDWLRQ� XQ PpFDQLVPH GH FRRUGLQDWLRQ SHXW rWUH UpVXPp HQ FLQT SKDVHV
�YRLU ILJXUH ���� Q¶H[FOXDQW SDV GHV WUDLWHPHQWV SDUDOOqOHV UHODWLIV j SOXVLHXUV VXMHWV
GH FRRUGLQDWLRQV VL OHV DJHQWV HQ VRQW FDSDEOHV�

�������� ([HPSOH GH FRRUGLQDWLRQ GH SODQV

6RLHQW GHX[ DJHQWV GpPpQDJHXUV $� HW $� TXL GRLYHQW SODQLILHU j SDUWLU GH O¶pWDW
SDUWLHO FRXUDQW � 6XU �/DPSH� 7DEOH�� 6XU�7DEOH� 7DSLV�� 3RVLWLRQ�7DSLV� 6pMRXU��
3RVLWLRQ �&DPLRQ� 5XH�� HWF� � SRXU DWWHLQGUH OHXUV EXWV UHVSHFWLIV %XW� �3RVLWLRQ
�7DEOH� &DPLRQ�� HW %XW� �3RVLWLRQ �7DSLV� &DPLRQ��� $� HW $� IRUPHQW
UHVSHFWLYHPHQW OHV SODQV VXLYDQWV �YRLU ILJXUH �����
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)LJXUH ���� &\FOH GH EDVH G¶XQ PpFDQLVPH GH FRRUGLQDWLRQ

)LJXUH ���� 3ODQV LQLWLDX[ QRQ FRRUGRQQpV

)LJXUH ���� 3ODQV FRRUGRQQpV GH $� HW $�
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$SUqV FRRUGLQDWLRQ� XQ SODQ FRRUGRQQp SRVVLEOH SRXU $� HW $� HVW WHO TXH GpFULW
HQ ILJXUH ����

���� $SSURFKHV GH FRRUGLQDWLRQ G¶DJHQWV

&HWWH VHFWLRQ SUpVHQWH TXHOTXHV DSSURFKHV GHV SOXV VLJQLILFDWLYHV GDQV OH
GRPDLQH GH OD FRRUGLQDWLRQ 60$ DXVVL ELHQ FHOOHV RULHQWpHV WkFKHV TXH FHOOHV
RULHQWpHV DJHQWV� /D VHFWLRQ ��� HVW HQWLqUHPHQW FRQVDFUpH DX[ WUDYDX[ FRQFHUQDQW OD
FRRUGLQDWLRQ SDU SODQLILFDWLRQ TXL FRQVWLWXH XQH DSSURFKH PDMHXUH GH OD FRRUGLQDWLRQ
60$�

������ &RRUGLQDWLRQ EDVpH VXU OD UpVROXWLRQ GLVWULEXpH GH SUREOqPHV

8Q GHV SUHPLHUV PRGqOHV GH FRRUGLQDWLRQ RULHQWpV WkFKHV D pWp SURSRVp SDU
/HVVHU GDQV >/(6 ��@� &H PRGqOH DSSHOp )$�& �)XQFWLRQDOO\ $FFXUDWH 0RGHO�
�PRGqOH IRQFWLRQQHO H[DFW� SHXW rWUH FDUDFWpULVp SDU OD GLVWULEXWLRQ GX FRQWU{OH� HW GH
FH IDLW� LO D FRQVWLWXp XQH DSSURFKH QRYDWULFH DX GpEXW GHV WUDYDX[ VXU OD FRRUGLQDWLRQ
GHV 60$� 6RQ LQWpUrW UpVLGH GDQV OH IDLW TXH OHV DJHQWV Q¶RQW SDV EHVRLQ G¶DYRLU
ORFDOHPHQW WRXWHV OHV LQIRUPDWLRQV SRXU UpVRXGUH OHXU SUREOqPH� PDLV GRLYHQW
LQWHUDJLU SRXU DFTXpULU G\QDPLTXHPHQW OHV LQIRUPDWLRQV UHTXLVHV HW VH FRRUGRQQHU HQ
IRQFWLRQ GH OHXUV UpVXOWDWV SDUWLHOV� ,O V¶DJLW GH GpILQLU GHV VWUDWpJLHV GH FRRUGLQDWLRQ
EDVpHV VXU XQ PpFDQLVPH GH FRQWU{OH GLVWULEXp TXL VXSSRVH XQH LQWHUGpSHQGDQFH
HQWUH OHV DFWLYLWpV GHV DJHQWV� &HV GHUQLHUV pFKDQJHQW GHV LQIRUPDWLRQV GH KDXW
QLYHDX �GLWHV PpWD� WHOV TXH OHXUV FKRL[� OHXUV SUpIpUHQFHV� OHXUV SULRULWpV� OHXUV EXWV�
HWF�

/D FULWLTXH PDMHXUH DGUHVVpH j FH PRGqOH HVW TXH OH QLYHDX PpWD HVW GpILQL GH
PDQLqUH VWDWLTXH� FH TXL UHQG O¶DGDSWDWLRQ GX PpFDQLVPH GH FRRUGLQDWLRQ GLIILFLOH�

'HSXLV FH PRGqOH� SOXVLHXUV WHQWDWLYHV G¶DPpOLRUDWLRQ GX PpFDQLVPH GH
GLVWULEXWLRQ GX FRQWU{OH RQW pWp SURSRVpHV >/(6 ��@�

/H PRGqOH SURSRVp SDU (� +� 'XUIHH HW 9� 5� /HVVHU >'85 ��@ DSSHOp
SODQLILFDWLRQ JOREDOH SDUWLHOOH �3*3 � 3DUWLDO *OREDO 3ODQQLQJ� VH FDUDFWpULVH SDU VD
IOH[LELOLWp HW VD G\QDPLFLWp� &RQWUDLUHPHQW DX PRGqOH SUpFpGHQW �)$�&�� LFL OH QLYHDX
PpWD HVW G\QDPLTXH� 'DQV FH PRGqOH� OHV DJHQWV FRRUGRQQHQW G\QDPLTXHPHQW OHXUV
SODQV HQ pFKDQJHDQW GHV LQIRUPDWLRQV SHUWLQHQWHV SRXU O¶H[pFXWLRQ GH FHV SODQV� /HV
LQIRUPDWLRQV SHUWLQHQWHV VRQW GpILQLHV j WURLV QLYHDX[ GH UHSUpVHQWDWLRQ GHV SODQV � HW
FKDTXH DJHQW JqUH OHV WURLV QLYHDX[ FRPPH VXLW �

± SODQ ORFDO � FKDTXH DJHQW GpYHORSSH XQ SODQ ORFDO GpWDLOOp GRQW LO FRQWU{OH
O¶H[pFXWLRQ �
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± SODQ QRGDO � FH SODQ HVW XQH DEVWUDFWLRQ GX SODQ ORFDO TXL LQFOXW GHV
LQIRUPDWLRQV SHUWLQHQWHV GHVWLQpHV j rWUH FRPPXQLTXpHV DX[ DXWUHV DJHQWV �

± SODQ JOREDO SDUWLHO � FH SODQ FRQWLHQW OHV EXWV GHV DXWUHV DJHQWV� GDQV FH VHQV LO
HVW JOREDO� 3DU FRQWUH� LO HVW SDUWLHO FDU LO QH FRQFHUQH TX¶XQ VRXV�HQVHPEOH G¶DJHQWV
UHVWUHLQW j FHX[ VXVFHSWLEOHV G¶DYRLU GHV LQWHUDFWLRQV DYHF O¶DJHQW SURSULpWDLUH GX
SODQ�

/HV LQWHUDFWLRQV FRQFHUQHQW OD FRPPXQLFDWLRQ GHV SODQV HW GHV EXWV j XQ QLYHDX
G¶DEVWUDFWLRQ DSSURSULp� /HV DJHQWV UpFHSWHXUV LQIqUHQW OHV EXWV HW OHV DFWLRQV GHV
DJHQWV pPHWWHXUV HW GpFLGHQW GHV DFWLRQV j SODQLILHU HQ OHXU IDYHXU� $LQVL� FHW pFKDQJH
GH SODQV RX EXWV DPpOLRUH OHV FDSDFLWpV GH SUpGLFWLRQ G¶XQ DJHQW UHODWLYHPHQW DX[
SODQV GHV DXWUHV DJHQWV HQ YXH G¶XQH FRRUGLQDWLRQ SOXV HIILFDFH�

&H PRGqOH D pWp DSSOLTXp DX SUREOqPH GH OD VXUYHLOODQFH GH OD FLUFXODWLRQ GH
YpKLFXOHV GDQV XQ HVSDFH GLYLVp HQ ]RQHV �'907 � 'LVWULEXWHG 9HKLFOH 0RQLWRULQJ

7HVWEHG�� &KDTXH DJHQW HVW UHVSRQVDEOH G¶XQH ]RQH HW OHV LQWHUDFWLRQV HQ WHUPH GH
VXUYHLOODQFH SRUWHQW VXU OHV UHFRXYUHPHQWV GH FHV ]RQHV� 2Q UHPDUTXHUD LFL TXH OD
GLVWULEXWLRQ GX SUREOqPH SRUWH VXU O¶HVSDFH j VXUYHLOOHU HW TXH OHV WkFKHV DOORXpHV DX[
DJHQWV VRQW VLPLODLUHV� 'DQV FH FDV SDUWLFXOLHU� OHV LQWHUDFWLRQV VRQW OLPLWpHV DX[
DJHQWV UHVSRQVDEOHV GHV UpJLRQV YRLVLQHV VHORQ XQH WRSRORJLH VSDWLDOH�

'HFNHU D HQVXLWH JpQpUDOLVp FH PRGqOH >'(& ��@ HQ SURSRVDQW OH PRGqOH *3*3
�*HQHUDOL]HG 3DUWLDO *OREDO 3ODQQLQJ�� R� OD FRRUGLQDWLRQ GRLW UHVSHFWHU GHV
FRQWUDLQWHV G¶H[pFXWLRQ WHPSV UpHO� 3DU FRQVpTXHQW� OD VWUXFWXUH GHV EXWV D pWp
DXJPHQWpH HW DIILQpH j WUDYHUV XQ DUEUH GH EXWV pWHQGX RUJDQLVDQW OHV EXWV GH PDQLqUH
KLpUDUFKLTXH HW LQFOXDQW GLYHUVHV LQIRUPDWLRQV WHOOHV TXH � O¶RUGUH GHV EXWV� OHXUV
GXUpHV� OHXUV SULRULWpV� OHV UHVVRXUFHV TXL OHXUV VRQW QpFHVVDLUHV� OH SODQ VROXWLRQ HQ
FRXUV� OHV FRQWUDLQWHV LPSRVpHV DX[ VROXWLRQV DWWHQGXHV� HWF�

'DQV FHWWH JpQpUDOLVDWLRQ �*3*3�� OH PpFDQLVPH GH FRRUGLQDWLRQ VH EDVH VXU
WURLV UHODWLRQV GH GpSHQGDQFH �

± OHV UHODWLRQV GH FRRUGLQDWLRQ HQWUH DFWLRQV � LQKLEHU� DQQXOHU� FDXVHU� IDFLOLWHU�
FRQWUDLQGUH� HWF� �

± OHV UHODWLRQV HQWUH OHV JUDSKHV GH EXWV � UHFRXYUHPHQW� H[WHQVLRQ� VXIILVDQFH�
FRQFXUUHQFH� HWF� �

± OHV UHODWLRQV WHPSRUHOOHV � GXUHV �KDUG�� QpJRFLDEOHV� OpJqUHV �VRIW� SRXU
UHSUpVHQWHU GHV SUpIpUHQFHV ORFDOHV GHV DJHQWV�

$LQVL� DSUqV DYRLU FRQVWUXLW XQ SODQ ORFDO GHV DFWLYLWpV j PR\HQ WHUPH� HW DSUqV
DYRLU GpWHUPLQp OHV UHODWLRQV GH GpSHQGDQFH HQWUH FHV DFWLYLWpV� FKDTXH DJHQW
FRPPXQLTXH DYHF VHV YRLVLQV HW PHW j MRXU VD UHSUpVHQWDWLRQ LQGLYLGXHOOH j SDUWLU GHV
pFKDQJHV� /¶LQWpUrW SULQFLSDO GH FH PRGqOH HVW OD SRVVLELOLWp GH SUpGLUH OHV VXMHWV GH
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FRRUGLQDWLRQ HW GH OHV WUDLWHU HQ WHPSV XWLOH YRLUH G¶DQWLFLSHU OHV WUDLWHPHQWV
>'(& ��� '(& ��@�

������ &RRUGLQDWLRQ EDVpH VXU OHV VWUXFWXUHV RUJDQLVDWLRQQHOOHV

/HV VWUXFWXUHV RUJDQLVDWLRQQHOOHV MRXHQW XQ U{OH LPSRUWDQW SRXU GpILQLU HW JXLGHU
OHV U{OHV GHV DJHQWV HW SDU FRQVpTXHQW OHXUV FRPSRUWHPHQWV DX VHLQ G¶XQH
RUJDQLVDWLRQ� 'H PDQLqUH H[WHUQH� XQH RUJDQLVDWLRQ SHXW rWUH YXH FRPPH XQH
GpOLPLWDWLRQ GHV UHVSRQVDELOLWpV HW GHV DFWLRQV GHV DJHQWV� (Q FRQWUHSDUWLH� OD
VWUXFWXUH RUJDQLVDWLRQQHOOH SHXW FRQVWLWXHU XQ PR\HQ GH SDOOLHU OHV OLPLWDWLRQV GHV
DJHQWV HQ WHUPHV GH FRPSpWHQFHV RX G¶DSWLWXGHV j UpDOLVHU GHV WkFKHV FRPSOH[HV�

3OXVLHXUV W\SHV G¶RUJDQLVDWLRQ H[LVWHQW GDQV OD OLWWpUDWXUH FRQVDFUpH DX[ 60$�
8QH FDUDFWpULVWLTXH FRPPXQH DX[ RUJDQLVDWLRQV HVW TXH O¶RQ SHXW OHV YRLU FRPPH
GHV GLVWULEXWLRQV �VWDWLTXHV RX G\QDPLTXHV� VHORQ WURLV GLPHQVLRQV SRXYDQW rWUH
FRPELQpHV �

± OD GLVWULEXWLRQ IRQFWLRQQHOOH � HOOH FRQVLVWH j UpSDUWLU OHV VSpFLDOLVDWLRQV� OHV U{OHV
RX OHV IRQFWLRQV GHV DJHQWV DX VHLQ G¶XQH RUJDQLVDWLRQ� HW FH HQ WHQDQW FRPSWH GH OHXUV
DSWLWXGHV� GH OD QDWXUH GHV WkFKHV TXL OHXU LQFRPEHQW HW GHV LQWHUDFWLRQV SRVVLEOHV HQWUH
HX[ �SDU H[HPSOH� XQH VSpFLDOLVDWLRQ GHV DJHQWV GpPpQDJHXUV SDU W\SH G¶REMHW j
GpPpQDJHU � SRUWHXUV G¶REMHWV ORXUGV� SRUWHXUV G¶REMHWV IUDJLOHV� HWF�� RX HQFRUH XQH
KLpUDUFKLH GHV DJHQWV � JHVWLRQQDLUH HW DJHQWV GpPpQDJHXUV VRXV VHV RUGUHV� HWF�� �

± OD GLVWULEXWLRQ VSDWLDOH � XQH WHOOH GLVWULEXWLRQ FRQFHUQH O¶DIIHFWDWLRQ GHV DJHQWV
j GHV UpJLRQV ELHQ GpOLPLWpHV VXLWH DX GpFRXSDJH GH O¶HQYLURQQHPHQW GDQV OHTXHO LOV
pYROXHQW �SDU H[HPSOH � DIIHFWDWLRQ GHV DJHQWV GpPpQDJHXUV DX[ SLqFHV GH OD
PDLVRQ�� &HWWH UpSDUWLWLRQ GH O¶HVSDFH Q¶HVW SDV QpFHVVDLUHPHQW XQH SDUWLWLRQ FDU OHV
UHFRXYUHPHQWV SHXYHQW rWUH LQWURGXLWV SRXU DPpOLRUHU OD UREXVWHVVH GHV WUDLWHPHQWV�
QRWDPPHQW GDQV OH FDV GHV WUDQVLWLRQV G¶XQH UpJLRQ j XQH DXWUH YRLVLQH �SDU
H[HPSOH � GDQV O¶H[HPSOH '907� OHV DJHQWV RQW GHV U{OHV LGHQWLTXHV PDLV VRQW
DIIHFWpV j GHV UpJLRQV GLIIpUHQWHV GH O¶HVSDFH TXL VH UHFRXYUHQW� �

± OD GLVWULEXWLRQ WHPSRUHOOH � FH W\SH GH GLVWULEXWLRQ UHOqYH GHV RUJDQLVDWLRQV
G\QDPLTXHV� &¶HVW OH FDV GHV VWUXFWXUHV R� OHV DJHQWV SHXYHQW pYROXHU� DSSUHQGUH�
DFTXpULU GH QRXYHOOHV FRQQDLVVDQFHV� 3DU FRQVpTXHQW� OHV SURFHVVXV LQKpUHQWV j OHXUV
H[pFXWLRQV� OHXUV FRPPXQLFDWLRQV DLQVL TXH OHXUV LQWHUDFWLRQV SHXYHQW FKDQJHU HW
LQIOXHQFHU OD VWUXFWXUH RUJDQLVDWLRQQHOOH HOOH�PrPH �SDU H[HPSOH � FRDOLWLRQV
SRQFWXHOOHV GHV DJHQWV GpPpQDJHXUV SRXU SRUWHU GHV REMHWV ORXUGV��

'X SRLQW GH YXH GH OD FRRUGLQDWLRQ� HW j XQ SOXV KDXW QLYHDX G¶DEVWUDFWLRQ� XQH
RUJDQLVDWLRQ SHXW rWUH YXH >*$6 ��@ FRPPH XQ PpFDQLVPH GH FRRUGLQDWLRQ TXL VH
VLWXH DX QLYHDX JOREDO� F¶HVW�j�GLUH DX QLYHDX GX UpVHDX G¶DJHQWV�
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�������� 2UJDQLVDWLRQV VWDWLTXHV

/RUVTX¶HOOH HVW GpILQLH VWDWLTXHPHQW� XQH VWUXFWXUH RUJDQLVDWLRQQHOOH ILJHD SULRUL�
ORUV GH OD FRQFHSWLRQ GX 60$� OHV FRPSRUWHPHQWV GHV DJHQWV TXL VRQW j XQ FHUWDLQ
QLYHDX G¶DEVWUDFWLRQ FRRUGRQQpV HW UpJOHPHQWpV SDU OD VWUXFWXUH TXL OHV UpXQLW� 'DQV
FH W\SH GH VWUXFWXUH� RQ UHWURXYH OHV WHFKQLTXHV GH FRRUGLQDWLRQ SDU UpJOHPHQWDWLRQ

TXL FRQVLVWHQW j LQWURGXLUH GHV UqJOHV GH FRPSRUWHPHQW TXH OHV DJHQWV GRLYHQW
UHVSHFWHU DILQ G¶pYLWHU GHV FRQIOLWV SRWHQWLHOV� 'H FH IDLW� SOXVLHXUV FRQIOLWV VRQW
UpVROXV D SULRUL� 'HV H[HPSOHV W\SHV GH OD FRRUGLQDWLRQ SDU UpJOHPHQWDWLRQ VRQW � OH
FRGH GH OD URXWH� OHV UqJOHV GH GpSODFHPHQW GDQV XQ SDUF SRXU XQ HQVHPEOH GH URERWV
DXWRQRPHV HW PRELOHV� '¶DXWUHV DSSURFKHV YRLVLQHV VH IRQGHQW pJDOHPHQW VXU OHV
QRUPHV �DJHQWV QRUPDWLIV� >',* ��@� OHV GpSHQGDQFHV HW FRQYHQWLRQV VRFLDOHV �DJHQWV
VRFLDX[� >&$6 ��� &$6 ��� 6,& ��� 6,& ��@� HWF�

/¶LQWpUrW JpQpUDOHPHQW HVFRPSWp GH O¶HPSORL GH WHOOHV WHFKQLTXHV HVW OD UpGXFWLRQ
GHV FR�WV GH FRPPXQLFDWLRQ HQWUH DJHQWV >%5, ��@ HW O¶pOLPLQDWLRQ GH FRQIOLWV
SRWHQWLHOV GqV OD FRQFHSWLRQ� (Q UHYDQFKH� OHV ORLV SqVHQW VXU O¶DXWRQRPLH GHV DJHQWV
GRQW LO IDXW GpOLPLWHU OH FRPSRUWHPHQW�

'DQV >*$6 ��@� OH FRQFHSW G¶RUJDQLVDWLRQ HVW GpILQL FRPPH © XQH FRRUGLQDWLRQ j

ORQJ WHUPH ª� &HWWH GpILQLWLRQ SHXW rWUH DIILQpH HQ GLVWLQJXDQW XQH RUJDQLVDWLRQ
VWDWLTXH G¶XQH RUJDQLVDWLRQ G\QDPLTXH� 'DQV OH SUHPLHU FDV� O¶RUJDQLVDWLRQ VWDWLTXH
SHXW rWUH HQ HIIHW YXH FRPPH XQ PR\HQ GH FRRUGLQDWLRQ j ORQJ WHUPH� DORUV TXH GDQV
OH VHFRQG FDV� HW G¶XQ SRLQW GH YXH SXUHPHQW WHPSRUHO� HOOH FRQVWLWXH XQ PR\HQ GH
FRRUGLQDWLRQ SOXW{W j FRXUW WHUPH SXLVTXH OHV IRQGHPHQWV PrPH GH O¶RUJDQLVDWLRQ
SHXYHQW FKDQJHU DX FRXUV GX WHPSV �SDU H[HPSOH � IRUPDWLRQ HW GLVVROXWLRQ GH
FRDOLWLRQV��

�������� 2UJDQLVDWLRQV G\QDPLTXHV

8Q SUREOqPH GH FRRUGLQDWLRQ GDQV OH FDV G¶XQH RUJDQLVDWLRQ G\QDPLTXH SHXW rWUH
IRUPXOp VHORQ WURLV QLYHDX[ >6<& ��@ �

�� DX QLYHDX GH OD FRQFHSWLRQ GH O¶RUJDQLVDWLRQ � FRPPHQW RUJDQLVHU HW UpSDUWLU
OHV WkFKHV G\QDPLTXHPHQW SRXU DWWHLQGUH OHV REMHFWLIV GX V\VWqPH SRXYDQW HX[�
PrPHV YDULHU GDQV OH WHPSV "

�� DX QLYHDX GH OD G\QDPLTXH GH O¶RUJDQLVDWLRQ � FRPPHQW VDXYHJDUGHU OHV
FRPSpWHQFHV HW OHV FRQQDLVVDQFHV GX V\VWqPH TXDQG O¶RUJDQLVDWLRQ FKDQJH "

�� DX QLYHDX FRJQLWLI � FRPPHQW UHSUpVHQWHU OHV FRQQDLVVDQFHV RUJDQLVDWLRQQHOOHV
HW TXHO QLYHDX GH SDUWDJH �FRQQDLVVDQFHV� FRQWU{OH� HWF�� HVW UHTXLV HQWUH DJHQWV "

'LIIpUHQWHV DSSURFKHV SRXU OD G\QDPLTXH GHV RUJDQLVDWLRQV RQW pWp H[SORUpHV� 2Q
SHXW FLWHU j WLWUH G¶H[HPSOH OHV DJHQWV IOH[LEOHV GpILQLV SDU 7RUX ,VKLGD >,6+ ��@� TXL
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SHXYHQW VH UHVWUXFWXUHU HQ IRQFWLRQ GHV pYROXWLRQV HQYLURQQDQWHV �DXWUHV DJHQWV�
HQYLURQQHPHQW� HWF���

8Q DXWUH GRPDLQH WUqV VLJQLILFDWLI SRXU OHV RUJDQLVDWLRQV G\QDPLTXHV HVW FHOXL GH
OD IRUPDWLRQ GH FRDOLWLRQV GDQV OHV 60$ �YRLU SDUDJUDSKH ������� 3DU GpILQLWLRQ� OHV
FRDOLWLRQV VRQW GHV UHJURXSHPHQWV SRQFWXHOV G¶DJHQWV FRPSpWLWLIV �DXWR�LQWpUHVVpV��
/¶LQWpUrW GHV FRDOLWLRQV HVW TX¶HOOHV VH IRUPHQW HW VH GLVVROYHQW HQ IRQFWLRQ GHV
HQWUpHV GX V\VWqPH �SDU H[HPSOH � OHV EXWV QRXYHOOHPHQW DUULYpV� OHV DJHQWV TXL
LQWqJUHQW RX TXLWWHQW OH V\VWqPH� HWF�� JDUDQWLVVDQW DLQVL XQH PHLOOHXUH DGDSWDWLRQ DX[
FKDQJHPHQWV GH O¶HQYLURQQHPHQW�

������ &RRUGLQDWLRQ EDVpH VXU OHV SURWRFROHV GH FRRSpUDWLRQ

$ O¶RULJLQH GHV ODQJDJHV G¶LQWHUDFWLRQ VH VLWXHQW OHV ODQJDJHV GH FRRUGLQDWLRQ
SURSRVpV SDU *HOHUQWHU HW &DUULHUR >*(/ ��@� &HV DXWHXUV OHV H[SOLFLWHQW DLQVL �©8QH
FRPSXWDWLRQ GRLW FRPPXQLTXHU �LQWHUDJLU� DYHF VRQ HQYLURQQHPHQW RX QH VHUYLUD j

ULHQ� /¶HQYLURQQHPHQW SHXW LQFOXUH GHV KXPDLQV� G¶DXWUHV SURFHVVXV� HWF� /D IRUPH

GH FHWWH LQWHUDFWLRQ HVW GX GRPDLQH GH OD FRRUGLQDWLRQ HW OH SRLQW GH PLUH GHV

ODQJDJHV GH FRRUGLQDWLRQ ª�

8QH DSSURFKH GH SOXV HQ SOXV GpYHORSSpH UHSRVH VXU OHV SURWRFROHV GH
FRRUGLQDWLRQ� DSSHOpV pJDOHPHQW SURWRFROHV G¶LQWHUDFWLRQ� 'DQV FH FDV� OD
FRRUGLQDWLRQ HVW EDVpH VXU OD FRPPXQLFDWLRQ HQWUH DJHQWV� FHOOH�FL UHVSHFWH XQ
SURWRFROH GpILQL HW DJUpp SDU OHV DJHQWV� &HV GHUQLHUV VH FRRUGRQQHQW HQ pPHWWDQW GHV
UHTXrWHV DX[ DXWUHV DJHQWV� HQ OHXU HQYR\DQW GHV LQIRUPDWLRQV� HQ OHXU GpOpJXDQW GHV
WkFKHV� HWF�

*pQpUDOHPHQW� XQ SURWRFROH GH FRRSpUDWLRQ GpFRPSRVH XQH WkFKH HQ VRXV�WkFKHV
HW OHV GLVWULEXH� VXLYDQW XQH VWUDWpJLH GRQQpH� VXU GHV DJHQWV GX V\VWqPH� &HWWH
VWUDWpJLH GRLW UHVSHFWHU OHV FULWqUHV VXLYDQWV >'85 ��@ �

± pYLWHU OH UHFRXYUHPHQW HQ UHVVRXUFHV FULWLTXHV �

± DOORXHU OHV WkFKHV DX[ DJHQWV HQ IRQFWLRQ GH OHXUV FDSDFLWpV �

± WHQLU LQIRUPpV OHV DJHQWV GHV GLIIpUHQWHV DOORFDWLRQV GH WkFKHV �

± DOORXHU OHV UHVSRQVDELOLWpV DX[ DJHQWV GH PDQLqUH FRXYUDQWH SRXU DVVXUHU OD
FRKpUHQFH JOREDOH �

± DOORXHU OHV WkFKHV LQWHUGpSHQGDQWHV DX[ DJHQWV HQ RSWLPLVDQW OHXU GLVWDQFH
VSDWLDOH SRXU PLQLPLVHU OHV FR�WV GH FRPPXQLFDWLRQ �

± UpDOORXHU OHV WkFKHV V¶LO HVW QpFHVVDLUH GH OHV DFFRPSOLU GH PDQLqUH XUJHQWH�

8Q GHV SUHPLHUV SURWRFROHV GH FRRSpUDWLRQ D pWp SURSRVp SDU '� 6PLWK� ,O HVW
FRQQX VRXV OH QRP GX SURWRFROH GX UpVHDX FRQWUDFWXHO �&RQWUDFW 1HW SURWRFRO�
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>60, ��@ HW UHVSHFWDQW OHV FULWqUHV pQRQFpV FL�GHVVXV� 3OXV UpFHPPHQW� SOXVLHXUV
SURWRFROHV GH FRRSpUDWLRQ RQW pWp SURSRVpV GDQV OH FDGUH GHV ODQJDJHV G¶LQWHUDFWLRQ
G¶DJHQWV WHOV TXH ),3$�$&/ �$&/ � $JHQW &RPPXQLFDWLRQ /DQJXDJH�� '¶DXWUHV
SURWRFROHV HW SOXVLHXUV GH OHXUV YDULDQWHV RQW pWp SURSRVpV GDQV OD OLWWpUDWXUH 60$ HQ
YXH GH UHQGUH RSpUDWLRQQHOV GHV SURWRFROHV SRXU OHV HQFKqUHV� OHV DSSHOV G¶RIIUH� HWF�

������0RGqOHV GH QpJRFLDWLRQ HW GH SULVH GH GpFLVLRQ GLVWULEXpH

/D QpJRFLDWLRQ GDQV OHV 60$ FRQVWLWXH XQH pWDSH LPSRUWDQWH GDQV XQ SURFHVVXV
GH FRRUGLQDWLRQ >'$9 ��@� /D QpJRFLDWLRQ HVW XQ SURFHVVXV G\QDPLTXH TXL YLVH j
pWDEOLU GHV DFFRUGV HQWUH DJHQWV HW j LQGXLUH GHV HQJDJHPHQWV GH OHXU SDUW j FRXUW RX
j PR\HQ WHUPH�

/HV DSSURFKHV IRQGpHV VXU OD QpJRFLDWLRQ FRQFHUQHQW VRXYHQW� PDLV SDV
H[FOXVLYHPHQW� GHV DJHQWV FRPSpWLWLIV HW�RX UDWLRQQHOV �DX VHQV GH OD UDWLRQDOLWp
pFRQRPLTXH�� &KDTXH DJHQW SRVVqGH XQH VWUDWpJLH GH SULVH GH GpFLVLRQ TX¶LO XWLOLVH
SRXU PD[LPLVHU VD IRQFWLRQ G¶XWLOLWp ORFDOH� 'DQV OH FDV R� O¶DJHQW SRXUUDLW GpILQLU
XQH VWUDWpJLH GRPLQDQWH� F¶HVW�j�GLUH XQH VWUDWpJLH JDJQDQWH LQGpSHQGDPPHQW GHV
VWUDWpJLHV GHV DXWUHV� LO Q¶\ D SDV UpHOOHPHQW EHVRLQ GH FRRUGLQDWLRQ� &HSHQGDQW� FHWWH
VWUDWpJLH Q¶H[LVWH MDPDLV SXLVTXH OHV VWUDWpJLHV LQGLYLGXHOOHV SHXYHQW V¶LQIOXHQFHU
PXWXHOOHPHQW �VL FHWWH VWUDWpJLH H[LVWDLW� HOOH VHUDLW DSSOLFDEOH SDU WRXV OHV DJHQWV��
/¶DJHQW� j WUDYHUV VD UDWLRQDOLWp LQGLYLGXHOOH� HVW DPHQp j VH FRRUGRQQHU DYHF OHV
DXWUHV DX PR\HQ G¶XQ SURWRFROH GH QpJRFLDWLRQ� DILQ GH FRQYHUJHU YHUV GHV VROXWLRQV
JOREDOHV DFFHSWDEOHV SDU WRXV OHV SDUWLFLSDQWV j OD QpJRFLDWLRQ�

/HV SURWRFROHV SURSRVpV GDQV FH FRQWH[WH FKHUFKHQW j VDWLVIDLUH JpQpUDOHPHQW
GHX[ FULWqUHV � �� JDUDQWLU O¶HIILFDFLWp JOREDOH VDQV DIIDLEOLU DXFXQH IRQFWLRQ G¶XWLOLWp
ORFDOH � �� YHLOOHU j OD VWDELOLWp GX V\VWqPH� F¶HVW�j�GLUH DVVXUHU XQ pTXLOLEUH
V\PpWULTXH HQWUH DJHQWV R� OHV JDLQV VRQW UpSDUWLV pTXLWDEOHPHQW� /HV WUDYDX[ OHV SOXV
VLJQLILFDWLIV GX GRPDLQH SURSRVHQW GHV PRGqOHV GH QpJRFLDWLRQ LQVSLUpV GH OD WKpRULH
GHV MHX[� GH OD WKpRULH G¶DLGH j OD GpFLVLRQ RX FRPELQHQW OHV GHX[�

�������� 7UDYDX[ EDVpV VXU OD WKpRULH GHV MHX[

'DQV OH GRPDLQH GH OD WKpRULH GHV MHX[� O¶REMHFWLI HVW GH WURXYHU XQH VROXWLRQ VRXV
OD IRUPH G¶XQ FRPSURPLV DFFHSWDEOH SDU WRXV OHV SDUWLFLSDQWV DX MHX� 3RXU DWWHLQGUH
XQ WHO FRPSURPLV �DSSHOp VRXYHQW FRQVHQVXV�� FKDTXH DJHQW SDUWLFLSDQW DX MHX
GLVSRVH G¶XQ YHFWHXU G¶XWLOLWp �RX XQH IRQFWLRQ G¶XWLOLWp TXL DJUqJH OHV GLIIpUHQWV
SDUDPqWUHV GX YHFWHXU G¶XWLOLWp� j SDUWLU GXTXHO LO OXL HVW SRVVLEOH GH GpWHUPLQHU XQ
HQVHPEOH GH VLWXDWLRQV GX MHX FRUUHVSRQGDQW j XQ DFFRUG SRWHQWLHO DYHF OHV DXWUHV
DJHQWV SDUWLFLSDQWV� /D VROXWLRQ WURXYpH GRLW VDWLVIDLUH SOXVLHXUV FULWqUHV WHOV TXH OH
FULWqUH G¶HIILFDFLWp 3DUHWR �3DUHWR HIILFLHQF\�� 8QH VROXWLRQ 6 HVW GLWH 3DUHWR



Modèles de coordination d’agents cognitifs     157 

RSWLPDOH V¶LO Q¶H[LVWH SDV GH VROXWLRQ SRVVLEOH 6¶ WHOOH TXH 6¶ VRLW PHLOOHXUH TXH 6

SRXU WRXV OHV DJHQWV HW TXL VRLW VWULFWHPHQW PHLOOHXUH SRXU DX PRLQV O¶XQ G¶HQWUH HX[�

/HV TXHVWLRQV TXL VH SRVHQW DORUV VRQW � FRPPHQW DWWHLQGUH XQH VROXWLRQ TXL
SULYLOpJLH WRXV OHV DJHQWV VDQV HQ DIIDLEOLU DXFXQ " HW VL XQH WHOOH VROXWLRQ H[LVWH� HVW�
HOOH XQLTXH " 3OXVLHXUV WUDYDX[ HQ WKpRULH GHV MHX[ >.5( ��� 1$6 ��@ RQW SURSRVp
GHV PpWKRGHV SRXU WURXYHU GH WHOOHV VROXWLRQV WRXW HQ VSpFLILDQW DYHF SUpFLVLRQ OHV
FRQGLWLRQV GH OHXU DSSOLFDELOLWp� $ WLWUH G¶H[HPSOH� RQ SHXW FLWHU O¶pTXLOLEUH GH 1DVK
GRQW O¶LQWpUrW SULQFLSDO HVW GH JDUDQWLU TXH� VRXV OHV FRQGLWLRQV GH UDWLRQDOLWp

LQGLYLGXHOOH HW GH V\PpWULH GHV LQIRUPDWLRQV� OHV MRXHXUV DWWHLJQHQW QpFHVVDLUHPHQW
XQ FRPSURPLV TXL PD[LPLVH OD IRQFWLRQ G¶XWLOLWp GH FKDTXH SDUWLFLSDQW >1$6 ��@�

'DQV OH FDV G¶DJHQWV FRPSpWLWLIV HW HQ O¶DEVHQFH GH VWUDWpJLHV GRPLQDQWHV� XQH
VROXWLRQ DFFHSWDEOH SDU OHV DJHQWV HVW XQH VROXWLRQ TXL Q¶DIIDLEOLW DXFXQ DJHQW� 'DQV
>=/2 ��@� =ORWNLQ HW 5RVHQVFKHLQ PRGpOLVHQW OHV GpSHQGDQFHV HQWUH DJHQWV YLD XQ
PRGqOH TXDQWLWDWLI EDVp VXU OHV IRQFWLRQV G¶XWLOLWp� ,OV SUpVXSSRVHQW O¶H[LVWHQFH G¶XQ
SURWRFROH GH QpJRFLDWLRQ �GpFLGp SDU OHV FRQFHSWHXUV GHV DJHQWV VRXV OD IRUPH GH
UqJOHV� HW� GH Oj� FKDTXH FRQFHSWHXU SHXW GRWHU VRQ DJHQW G¶XQH VWUDWpJLH GH SULVH GH
GpFLVLRQ GH VRQ FKRL[� 7URLV FODVVHV GH GRPDLQHV RQW pWp H[SORUpHV �

± GRPDLQH RULHQWp WkFKH � LO Q¶\ D SDV GH FRQIOLW FRQFHUQDQW OHV WkFKHV HW OD
QpJRFLDWLRQ SRUWH VXU OHXU UHGLVWULEXWLRQ SRXU PD[LPLVHU OHV EpQpILFHV GHV DJHQWV �

± GRPDLQH RULHQWp pWDW � OD QpJRFLDWLRQ SRUWH VXU OHV SODQV HW OHXUV
RUGRQQDQFHPHQWV �

± GRPDLQH RULHQWp EpQpILFH �OH PRW G¶RULJLQH HVW ZRUWK� � OHV DJHQWV QpJRFLHQW OD
UHGLVWULEXWLRQ GH EXWV� VDFKDQW TX¶XQ EXW HVW pYDOXp SDU XQH IRQFWLRQ G¶XWLOLWp�

$SSOLTXpV DX GRPDLQH GH OD FRRUGLQDWLRQ GDQV OHV 60$� OHV PRGqOHV LVVXV GH OD
WKpRULH GHV MHX[ IRXUQLVVHQW GHV UHSUpVHQWDWLRQV LQWpUHVVDQWHV SRXU OD QpJRFLDWLRQ
PRGpOLVpH FRPPH XQ MHX R� OHV LQWpUrWV LQGLYLGXHOV GHV DJHQWV VRQW UHSUpVHQWpV SDU
GHV IRQFWLRQV G¶XWLOLWp �XQH IRQFWLRQ G¶XWLOLWp HVW pYHQWXHOOHPHQW XQH DJUpJDWLRQ GH
SOXVLHXUV FULWqUHV�� 'H SOXV� LO HVW SRVVLEOH GH JDUDQWLU� VRXV OHV FRQGLWLRQV WKpRULTXHV
GX FDGUH GH OD WKpRULH GHV MHX[� OD FRQYHUJHQFH GHV SURFHVVXV GH QpJRFLDWLRQ YHUV GHV
FRQVHQVXV R� DXFXQH IRQFWLRQ G¶XWLOLWp Q¶HVW DIIDLEOLH�

&HSHQGDQW� UHOkFKHU FHV FRQGLWLRQV SRXU XQH PHLOOHXUH DGpTXDWLRQ DX[ 60$ �SDU
H[HPSOH � LQIRUPDWLRQV QRQ V\PpWULTXHV� DJHQWV VXVFHSWLEOHV GH IUDXGHU HW
LQFHUWLWXGH VXU OHV LQIRUPDWLRQV UHoXHV� HWF�� HVW WRXW VDXI WULYLDO� (Q HIIHW� GqV TXH
O¶RQ TXLWWH OH FDGUH WKpRULTXH ELHQ GpOLPLWp SRXU DERUGHU GHV VLWXDWLRQV FRPSOH[HV� QL
O¶H[LVWHQFH QL O¶XQLFLWp G¶XQH VROXWLRQ QH VRQW JDUDQWLHV� FH TXL UHQG OD JpQpUDOLVDWLRQ
GH FHV PRGqOHV TXDVLPHQW LPSRVVLEOH GX IDLW GH OHXU H[SORVLRQ FRPELQDWRLUH RX
HQFRUH GH OHXU LQFDSDFLWp j JDUDQWLU OD WHUPLQDLVRQ GHV SURFHVVXV GH QpJRFLDWLRQ RX OD
FRQYHUJHQFH YHUV GHV FRQVHQVXV VDWLVIDLVDQWV �VROXWLRQV TXDQWLWDWLYHV HW TXDOLWDWLYHV��
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$LQVL� HQ IDLVDQW DEVWUDFWLRQ GHV WUDYDX[ TXL V¶LQVSLUHQW GH FHV PRGqOHV HW TXL VH
FRQFHQWUHQW VXU OD UHFKHUFKH GH VROXWLRQV SRXU OD VWDELOLWp GHV FRDOLWLRQV� OD UpSDUWLWLRQ
GHV EpQpILFHV HQWUH DJHQWV� HWF�� OD GpILQLWLRQ GH PRGqOHV GH QpJRFLDWLRQ DGDSWpV DX[
60$ UHVWH XQH SUREOpPDWLTXH LQWpUHVVDQWH SRXU OD UHFKHUFKH GDQV FH GRPDLQH�

�������� 7UDYDX[ EDVpV VXU OD WKpRULH G¶DLGH j OD GpFLVLRQ

,O H[LVWH pJDOHPHQW G¶DXWUHV DSSURFKHV EDVpHV VXU OD WKpRULH G¶DLGH j OD GpFLVLRQ�
&HV DSSURFKHV VH IRQGHQW HVVHQWLHOOHPHQW VXU GHV PRGqOHV GH GpFLVLRQ PXOWLFULWqUHV
>(/) ��� 025 ��� 025 ��@ SRXU OD FRRUGLQDWLRQ G¶DJHQWV�

$ FH WLWUH� RQ SHXW FLWHU O¶DSSURFKH GH QpJRFLDWLRQ SURSRVpH SDU 3DYORV 0RUDwWLV
HW $OH[LV 7VRXNLjV GDQV >025 ��@� &HWWH DSSURFKH FRQVLVWH j FRRUGRQQHU GHV SODQV
PXOWL�DJHQWV� %DVpH VXU XQ F\FOH GH SODQLILFDWLRQ� QpJRFLDWLRQ HW H[pFXWLRQ �31(��
/D FRRUGLQDWLRQ GHV DFWLRQV FROOHFWLYHV HVW GpFLGpH GXUDQW OHV SKDVHV GH SODQLILFDWLRQ
HW GH QpJRFLDWLRQ� 'DQV FHWWH DSSURFKH� WURLV W\SHV GH EXWV VRQW GLVWLQJXpV � OHV EXWV
JOREDX[ SDUWDJpV SDU OHV DJHQWV� OHV EXWV ORFDX[ GHV DJHQWV PDLV QpFHVVDLUHV DX EXWV
JOREDX[ HW OHV EXWV SULYpV SURSUHV DX[ DJHQWV TXL Q¶RQW DXFXQ LPSDFW VXU OHV EXWV
JOREDX[� /HV DJHQWV FRRUGRQQHQW G\QDPLTXHPHQW OHXUV SODQV SRXU DFKHYHU XQ SODQ
JOREDO j WUDYHUV OHV EXWV ORFDX[� PDLV HQ PrPH WHPSV HVVDLHQW GH VDWLVIDLUH OHXUV EXWV
SULYpV H[SULPpV VRXV OD IRUPH GH SUpIpUHQFHV LQGLYLGXHOOHV� /HV DJHQWV GpYHORSSHQW
OHXUV SODQV VXU OD EDVH G¶XQ PRGqOH PXOWLFULWqUH GRQW O¶LQWpUrW HVW GRXEOH� '¶XQH SDUW�
OHV DJHQWV SHXYHQW pYDOXHU OHXUV DFWLRQV RX OHXUV SODQV HQ XWLOLVDQW XQ HQVHPEOH GH
FULWqUHV LQWpJUDQW OHXUV EXWV SULYpV� '¶DXWUH SDUW� OHV DJHQWV SHXYHQW PHVXUHU O¶XWLOLWp
GX SODQ SRXU DWWHLQGUH OHXUV EXWV DXVVL ELHQ SULYpV TXH ORFDX[ �pWDSH GH
SODQLILFDWLRQ�� (QVXLWH� OHV SODQV pODERUpV VRQW pFKDQJpV HQWUH DJHQWV TXL LQLWLHQW OD
SKDVH GH QpJRFLDWLRQ� &HWWH SKDVH HVW XWLOH SRXU GpWHFWHU OHV FRQIOLWV SRWHQWLHOV� OHV
UpVRXGUH HW DXVVL SRXU FUpHU GHV ©VLWXDWLRQV GH FRRSpUDWLRQª VL OHV DJHQWV GpFRXYUHQW
TXH OHXU FROODERUDWLRQ DPpOLRUH OHXUV SODQV PXWXHOV�

3RXU OD UpVROXWLRQ GH FRQIOLW� OD FRRUGLQDWLRQ HVW EDVpH VXU XQ PpFDQLVPH GH
QpJRFLDWLRQ HQWUH DJHQWV UHODWLYHPHQW j O¶pFKHOOH GHV FULWqUHV XWLOLVpV� O¶HQVHPEOH GHV
pYDOXDWLRQV GHV FULWqUHV� HW OHV SODQV SURSRVpV RX PrPH OH PRGqOH OXL�PrPH� /D
QpJRFLDWLRQ HVW HQYLVDJpH SRXU OHV DJHQWV GHX[ j GHX[� ,O \ D XQ WHPSV OLPLWp SRXU
O¶H[pFXWLRQ MRLQWH HW OHV DJHQWV RQW LQWpUrW j FRRSpUHU SXLVTXH O¶pFKHF GX EXW JOREDO
HVW EHDXFRXS SOXV QpIDVWH SRXU WRXV OHV DJHQWV TXH V¶LOV FRQFOXDLHQW XQ DFFRUG PrPH
V¶LO Q¶HVW SDV RSWLPDO� (QILQ� OD SKDVH G¶H[pFXWLRQ SDUDOOqOH GHV SODQV FRPPHQFH GqV
TX¶LO Q¶\ D SOXV G¶REMHFWLRQ ± j SURSRV GHV SODQV JpQpUpV ± GH OD SDUW GHV DJHQWV
LPSOLTXpV RX VL OD SKDVH GH QpJRFLDWLRQ HVW WHUPLQpH�

(;(03/(�± 'DQV OH VFpQDULR GHV DJHQWV GpPpQDJHXUV� OHV SUpIpUHQFHV GHV DJHQWV
SHXYHQW SRUWHU VXU GHX[ FULWqUHV �

± �PD[�SURILW� S� � O¶DJHQW FKHUFKHUD j PD[LPLVHU OH SURILW OLp DX WUDQVSRUW GHV
REMHWV �
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± �PLQ�WHPSV� W� � O¶DJHQW FKHUFKHUD j PLQLPLVHU OH WHPSV FRQVRPPp SRXU OH
WUDQVSRUW GHV REMHWV�

6XSSRVRQV SDU H[HPSOH TXH OHV DFWLRQV �

± ,G�'pSODFHU�;�� ,G�6RXOHYHU�;� DSSRUWHQW j O¶DJHQW XQ SURILW GH GHX[ XQLWpV
FKDFXQH� DORUV TX¶HOOHV OXL IRQW SHUGUH � XQLWp GH WHPSV FKDFXQH �

± ,G�7UDQVSRUWHU�;�� ,G�&KDUJHU�;� DSSRUWHQW j O¶DJHQW XQ SURILW GH WURLV XQLWpV
FKDFXQH� DORUV TX¶HOOHV OXL IRQW SHUGUH GHX[ XQLWpV GH WHPSV FKDFXQH �

± ,G�$WWHQGUH�� IDLW SHUGUH XQH XQLWp GH WHPSV HW XQH XQLWp GH EpQpILFH�

&KDTXH DJHQW JpQqUH VRQ SODQ VRXV OD IRUPH G¶XQ JUDSKH G¶DFWLRQV� ,O YD HQVXLWH
JpQpUHU WRXV OHV FKHPLQV HIILFDFHV SRVVLEOHV �HIILFLHQW SDWKV� GH VRQ SODQ� 3RXU FHOD�
LO DSSOLTXH VRQ PRGqOH GH SUpIpUHQFHV PXOWLFULWqUHV� /HV DJHQWV pFKDQJHQW HQVXLWH
OHXUV PHLOOHXUV SODQV TXL UHSUpVHQWHQW OH FKHPLQ OH SOXV HIILFDFH SRXU TXH FKDTXH
DJHQW DWWHLJQH VRQ EXW HQ VDWLVIDLVDQW DX PLHX[ VHV SUpIpUHQFHV� $ SDUWLU GHV SODQV
pFKDQJpV� FKDTXH DJHQW FDOFXOH OH JUDSKH UHSUpVHQWDQW OH SODQ FROOHFWLI HIILFDFH
�RSWLPDO SRXU WRXV� GH QpJRFLDWLRQ� DSSHOp OH JUDSKH GH QpJRFLDWLRQ HW TXL UHVSHFWH OH
PRGqOH PXOWLFULWqUH�

/¶LQWpUrW PDMHXU GH FHWWH DSSURFKH HVW TX¶HOOH LQWURGXLW XQH UHSUpVHQWDWLRQ EDVpH
VXU XQ JUDSKH PXOWLFULWqUH GHV SODQV GHV GLIIpUHQWV DJHQWV� FH TXL HQ IDLW XQH PpWKRGH
GLVWULEXpH VXU OHV DJHQWV� (Q RXWUH� HOOH UHSRVH VXU XQ PRGqOH PXOWLFULWqUH SRXU OD
SKDVH GH QpJRFLDWLRQ�

������0RGqOHV GH FRRUGLQDWLRQ IRQGpV VXU OD IRUPDWLRQ GH FRDOLWLRQV

/HV FRDOLWLRQV SHUPHWWHQW DX[ DJHQWV GH VDWLVIDLUH GHV EHVRLQV TXL UHTXLqUHQW OD
V\QHUJLH GH FRPSpWHQFHV GHV GLIIpUHQWV DJHQWV FRPPH� SDU H[HPSOH� GDQV OH FDGUH GH
OD UpVROXWLRQ GH WkFKHV FRPSOH[HV SRXU OHVTXHOOHV GHV DJHQWV DJLVVDQW VHXOV VHUDLHQW
LQFDSDEOHV RX PRLQV HIILFDFHV �SDU H[HPSOH � GpPpQDJHPHQW G¶XQ REMHW ORXUG�� 8QH
FRDOLWLRQ SHXW rWUH GpILQLH FRPPH XQH RUJDQLVDWLRQ j FRXUW WHUPH EDVpH VXU GHV
HQJDJHPHQWV VSpFLILTXHV HW FRQWH[WXHOV� FH TXL SHUPHW DX[ DJHQWV GH EpQpILFLHU GH
OHXUV FRPSpWHQFHV UHVSHFWLYHV� 'DQV XQ FRQWH[WH pFRQRPLTXH SDU H[HPSOH� SOXVLHXUV
FRPSDJQLHV V¶DOOLHQW © YLUWXHOOHPHQW ª SRXU UpSRQGUH j GHV RIIUHV QpFHVVLWDQW GHV
FRPSpWHQFHV YDULpHV� /D IRUPDWLRQ GH FRDOLWLRQV RIIUH SOXVLHXUV DYDQWDJHV � �� OH
FRQFHSW G¶HQJDJHPHQW SRQFWXHO SHUPHW DX[ DJHQWV GH UpDJLU GH IDoRQ RSSRUWXQLVWH HW
GH UpYLVHU G\QDPLTXHPHQW OHXUV LQWpUrWV HW SDU FRQVpTXHQW OHXUV REMHFWLIV � �� OD
IRUPDWLRQ HW OD GLVVROXWLRQ GHV FRDOLWLRQV HVW FRQWH[WH�GpSHQGDQWH� FH TXL SHUPHW DX[
DJHQWV G¶DGDSWHU OHXU SURGXFWLRQ � �� FRQWUDLUHPHQW DX[ RUJDQLVDWLRQV VWDWLTXHV� OD
IRUPDWLRQ GH FRDOLWLRQV SHUPHW G¶DSSUpKHQGHU GH IDoRQ SOXV IOH[LEOH OHV
HQYLURQQHPHQWV RXYHUWV HW G\QDPLTXHV�
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'X SRLQW GH YXH GHV 60$� OHV UHFKHUFKHV VXU OD IRUPDWLRQ GH FRDOLWLRQV HVVDLHQW
GH SURSRVHU GHV SURWRFROHV G¶DXWRPDWLVDWLRQ GHV FRDOLWLRQV TXL VRLHQW OHV SOXV
© UpDOLVWHV ª SRVVLEOHV� (Q HIIHW� OD UHFKHUFKH GH VROXWLRQV RSWLPDOHV �JpQpUDOHPHQW
PHVXUpHV HQ WHUPHV GH SURILW WRWDO PD[LPXP� QpFHVVLWH GHV DOJRULWKPHV 13�
FRPSOHWV � HW j FDXVH GH FHWWH FRPSOH[LWp� GLIIpUHQWHV K\SRWKqVHV VLPSOLILFDWULFHV
VRQW LQWURGXLWHV SRXU JpQpUHU GHV VROXWLRQV FDOFXODEOHV HQ XQ WHPSV UDLVRQQDEOH� 8QH
GHV K\SRWKqVHV OHV SOXV IRUWHV FRQVLVWH j VXSSRVHU TXH OHV DJHQWV VRQW FRRSpUDWLIV�
YRLUH DOWUXLVWHV� 2U GDQV XQ FRQWH[WH GH UDWLRQDOLWp pFRQRPLTXH� OHV DJHQWV VRQW OLEUHV
GH VH FRPSRUWHU FRPPH LOV OH GpVLUHQW� HW PrPH G¶DYRLU GHV REMHFWLIV pJRwVWHV
FRPPH HQ FRPPHUFH pOHFWURQLTXH�

&HSHQGDQW� OD PDMRULWp GHV WUDYDX[ HQ 60$ TXL VH VRQW LQWpUHVVpV DX[
RUJDQLVDWLRQV G\QDPLTXHV HW HQ SDUWLFXOLHU j OD IRUPDWLRQ GH FRDOLWLRQV VXSSRVHQW D
SULRUL TXH WRXV OHV DJHQWV RQW OD PrPH UDWLRQDOLWp YRLUH OD PrPH VWUDWpJLH� FH TXL
SHUPHW GH UpGXLUH FRQVLGpUDEOHPHQW O¶HVSDFH GH UHFKHUFKH� 'DQV >6+( ��@ SDU
H[HPSOH� OH SUREOqPH HVW VLPSOLILp HQ XQ FDOFXO GLVWULEXp GH OD PHLOOHXUH VROXWLRQ SRXU
OH V\VWqPH FRPPH XQ WRXW� 1RWRQV TXH PrPH VRXV FHWWH K\SRWKqVH� OH SUREOqPH UHVWH
GLIILFLOH FDU XQ DJHQW Q¶HVW SDV VHQVp DYRLU XQH YLVLRQ JOREDOH GX V\VWqPH�

/H SUREOqPH GH OD IRUPDWLRQ GH FRDOLWLRQV FRQVLVWH j WURXYHU XQH VROXWLRQ TXL VRLW
OD SOXV VDWLVIDLVDQWH SRXU O¶HQVHPEOH GHV DJHQWV� &¶HVW W\SLTXHPHQW OH FDV ORUVTXH
O¶RQ FKHUFKH j FDOFXOHU OD YDOHXU GH 6KDSOH\ TXL FRUUHVSRQG JURVVR PRGR j
O¶HVSpUDQFH GH O¶XWLOLWp � RQ FKHUFKH OD FRQILJXUDWLRQ OD SOXV VDWLVIDLVDQWH HQ
PR\HQQH� &HUWHV� O¶LQWpUrW JOREDO GX 60$ HVW SULV HQ FRPSWH� PDLV OD PpWKRGH
LPSRVpH ODLVVH SHX GH SODFH DX[ SUpIpUHQFHV LQGLYLGXHOOHV GHV DJHQWV HW SDU
FRQVpTXHQW j OHXU DXWRQRPLH� (Q HIIHW� VRLW OD FRQILJXUDWLRQ HVW FDOFXOpH GH IDoRQ
H[WHUQH� VRLW HOOH HVW FDOFXOpH SDU OHV DJHQWV HX[�PrPHV� PDLV HQ OHXU DWWULEXDQW XQ
U{OH ELHQ GpILQL TX¶LOV GRLYHQW MRXHU� &¶HVW OH FDV SDU H[HPSOH GDQV >=/2 ��@ TXL
SURSRVH XQH PpWKRGH GH FDOFXO GLVWULEXpH GH OD YDOHXU GH 6KDSOH\� /HV DXWHXUV
LPSRVHQW GRQF DX[ DJHQWV TXH OD PHLOOHXUH VROXWLRQ VRLW FHOOH TXL PD[LPLVH OD YDOHXU
GH 6KDSOH\� &HUWHV� SRXU JDUDQWLU XQH UHODWLYH VDWLVIDFWLRQ GH O¶DJHQW� LOV SUHQQHQW
VRLQ GH QH SDV OH IRUFHU j IRUPHU XQH FRDOLWLRQ TXL QH OXL DSSRUWH SDV SOXV TXH FH
TX¶LO DXUDLW HX VDQV SDUWLFLSHU j OD FRDOLWLRQ� 0DLV FH GpWHUPLQLVPH QH SHUPHW SDV DX[
DJHQWV GH GpYHORSSHU XQH VWUDWpJLH SURSUH �SDU H[HPSOH � VL XQ DJHQW DFFHSWH GH
SUHQGUH OH ULVTXH GH FUpHU XQH FRDOLWLRQ j IDLEOH UHQGHPHQW GDQV O¶HVSRLU GH IRUPHU
SOXV WDUG XQH FRDOLWLRQ WUqV SURGXFWLYH� FHOD SHXW OXL rWUH WUqV EpQpILTXH��

'DQV >.(7 ��@� 6WHYHQ .HWFKSHO D UHGRQQp XQ SHX GH OLEHUWp DX[ DJHQWV HQ OHXU
SHUPHWWDQW G¶DYRLU GHV HVWLPDWLRQV GLIIpUHQWHV GX UHYHQX G¶XQH FRDOLWLRQ� /H
SUREOqPH HVVHQWLHO HVW DORUV OD UpSDUWLWLRQ GHV EpQpILFHV TXL QH VRQW SDV FRQQXV DYHF
SUpFLVLRQ DX PRPHQW GH OD IRUPDWLRQ GH OD FRDOLWLRQ� /¶DOJRULWKPH SURSRVp FRQVLVWH
HQ XQH VXLWH G¶DJUpJDWLRQV G¶DJHQWV HW GH FRDOLWLRQV� &KDFXQ QpJRFLH VRQ SUL[ GH
SDUWLFLSDWLRQ HQ IRQFWLRQ GH VHV FUR\DQFHV VXU OD YDOHXU GH OD FRDOLWLRQ� 'DQV XQ
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GHX[LqPH WHPSV� OHV DJHQWV GpFLGHQW FRPPHQW GLYLVHU OHV UHYHQXV IXWXUV GH OD
FRDOLWLRQ� 3RXU FKDTXH FRDOLWLRQ� OHV DJHQWV pOLVHQW XQPDQDJHU TXL QpJRFLH SRXU HX[�
&HWWH pOHFWLRQ FRQVLVWH HQ IDLW HQ XQH YHQWH DX[ HQFKqUHV R� FHOXL TXL SURPHW OH SOXV
HVW pOX� &H TXL HVW LQWpUHVVDQW LFL� F¶HVW TXH OHV DJHQWV SHXYHQW DYRLU GHV FRQFHSWLRQV
GLIIpUHQWHV GHV UHYHQXV HW SDUYHQLU WRXW GH PrPH j XQ DFFRUG� 0DLV� FRPPH
EHDXFRXS G¶DXWUHV� FHW DOJRULWKPH VXSSRVH TXH WRXW HVW PRQQD\DEOH� TXH WRXW SHXW
rWUH HVWLPp SDU XQH YDOHXU UpHOOH� FH TXL D GHV FRQVpTXHQFHV VXU O¶DOJRULWKPH OXL�
PrPH� OH UHQGDQW DLQVL WUqV GpSHQGDQW GH FH SUpVXSSRVp� &¶HVW SRXU pYLWHU FHFL TXH
G¶DXWUHV WUDYDX[ RQW IDLW OH FKRL[ GH SUpIpUHQFHV LQGpSHQGDQWHV GHV FULWqUHV TXL OHV
RQW SURGXLWHV >9$8 ��@� ODLVVDQW DX[ DJHQWV WRXWH OD OLEHUWp SRXU pODERUHU OHXUV
SURSUHV VWUDWpJLHV�

8QH DXWUH FULWLTXH TXL SHXW rWUH DGUHVVpH DX[ WUDYDX[ H[LVWDQWV VXU OD IRUPDWLRQ
GH FRDOLWLRQV FRQFHUQH OHV GpSHQGDQFHV HQWUH OHV FRDOLWLRQV WHOOHV TXH GpILQLHV GDQV
>.(7 ��@ � GDQV XQH IRUPDWLRQ LWpUDWLYH� XQ DJHQW QH SHXW SDV SUHQGUH HQ FRPSWH OD
SDUWLFLSDWLRQ IXWXUH pYHQWXHOOH GH WHO RX WHO DJHQW� 2U� O¶LQWpUrW SRXU XQH FRDOLWLRQ
GpSHQG GH O¶HQVHPEOH GH VHV PHPEUHV HW QRQ VHXOHPHQW GH O¶DXJPHQWDWLRQ GH VD
YDOHXU j O¶pWDSH HQ FRXUV� 'H PrPH� WUqV SHX GH WUDYDX[ VH VRQW LQWpUHVVpV DX[
SDUWLWLRQV PXOWLSOHV GDQV OH SURFHVVXV GH IRUPDWLRQ GH FRDOLWLRQ� 8Q DJHQW HVW OH SOXV
VRXYHQW FRQWUDLQW GH Q¶DSSDUWHQLU TX¶j XQH VHXOH FRDOLWLRQ j OD IRLV �SDUWLWLRQV
SULPDLUHV�� &H TXL VLPSOLILH FRQVLGpUDEOHPHQW OH SUREOqPH PDLV WUqV VRXYHQW OH
GpQDWXUH >6(1 ��@�

'HV WUDYDX[ VXU OD IRUPDWLRQ GH FRDOLWLRQV SOXV UpFHQWV RQW SRUWp VXU OD UHFKHUFKH
GH FRQVHQVXV SDU IRUPDWLRQ GH FRDOLWLRQV� 2Q SHXW FLWHU O¶DSSURFKH SURSRVpH GDQV
>$.1 ��@� TXL FRQVLVWH j FRRUGRQQHU GHV DJHQWV ORUV GH O¶DOORFDWLRQ GH WkFKHV� /HV
DJHQWV FRQVLGpUpV SHXYHQW rWUH FRRSpUDWLIV RX FRPSpWLWLIV� &HWWH DSSURFKH VH IRQGH
VXU XQH DJUpJDWLRQ PXOWLFULWqUH EDVpH VXU GHV WHFKQLTXHV G¶DLGH j OD GpFLVLRQ� 8QH
DXWUH DSSURFKH WUqV RULJLQDOH D pWp SURSRVpH SDU >9$8 ��@� (OOH WHQWH GH V¶DIIUDQFKLU
GHV OLPLWHV FODVVLTXHV GHV SURWRFROHV GH FRQVHQVXV H[LVWDQWV� WHOOHV TXH O¶DSSOLFDWLRQ
G¶XQH VWUDWpJLH GH GpFLVLRQ FRQQXH GH WRXV OHV DJHQWV� OH SDUWDJH GHV PRGqOHV GH
SUpIpUHQFHV RX GHV FULWqUHV j RSWLPLVHU� HWF� 'DQV FHWWH DSSURFKH� OHV DXWHXUV
SURSRVHQW XQ DOJRULWKPH GH FRQVHQVXV TXL SULYLOpJLH OHV OLEHUWpV LQGLYLGXHOOHV GHV
DJHQWV >9$8 ��@� (Q HIIHW� FKDTXH DJHQW GLVSRVH GH VD SURSUH UHSUpVHQWDWLRQ GH OD
UDWLRQDOLWp pFRQRPLTXH �F¶HVW�j�GLUH OD UDWLRQDOLWp LQGLYLGXHOOH� HW VHV FULWqUHV QH VRQW
SDV FRQQXV GHV DXWUHV� 'H SOXV� XQ DJHQW SHXW FKDQJHU GH VWUDWpJLH GXUDQW OD SKDVH GH
UHFKHUFKH GH FRQVHQVXV � LO SHXW FKDQJHU VHV FULWqUHV HW OHXU SRQGpUDWLRQ� VHV
SUpIpUHQFHV� HWF� /H SURWRFROH SURSRVp HVW GLVWULEXp� JDUDQWLW O¶pTXLWp HQWUH DJHQWV
�F¶HVW�j�GLUH OD V\PpWULH GHV LQIRUPDWLRQV� HW IDYRULVH OHXU OLEHUWp � VHXOHV OHV
SUpIpUHQFHV GHV DJHQWV VRQW pFKDQJpHV HW DXFXQH LQGLFDWLRQ VXU OH FDOFXO V\PEROLTXH
RX QXPpULTXH GHV SUpIpUHQFHV Q¶HVW SHUFHSWLEOH GHV DXWUHV DJHQWV� (QILQ�
O¶DOJRULWKPH SURSRVp JDUDQWLW OD FRQYHUJHQFH YHUV XQ FRQVHQVXV JUkFH j
O¶LQWURGXFWLRQ GX FRQFHSW G¶DOOLDQFHV� 8QH DOOLDQFH HVW OD FRDOLWLRQ PLQLPDOH TXL
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UHJURXSH GHX[ DJHQWV D\DQW GHV SUpIpUHQFHV MXJpHV OHV SOXV SURFKHV �SDU UDSSRUW j
XQH GLVWDQFH HQWUH OHV SUpIpUHQFHV GHV DJHQWV��

���� &RRUGLQDWLRQ G¶DFWLRQV SDU SODQLILFDWLRQ PXOWL�DJHQW HW GLVWULEXpH

'qV OH GpEXW GHV DQQpHV TXDWUH�YLQJW� SOXVLHXUV WUDYDX[ HQ FRRUGLQDWLRQ RQW
DGRSWp OD SODQLILFDWLRQ PXOWL�DJHQW FRPPH WHFKQLTXH GH FRRUGLQDWLRQ GHV DFWLYLWpV
GHV DJHQWV >'85 ��� *(2 ��@� /D SOXSDUW GH FHV WUDYDX[ VH VRQW IRFDOLVpV VXU OD
SODQLILFDWLRQ >*(2 ��@ FRPPH VWUDWpJLH GH FRRSpUDWLRQ HQWUH DJHQWV FRJQLWLIV
SRXYDQW DVVXPHU XQH SRVWSODQLILFDWLRQ� (Q HIIHW� VRXYHQW� OHV DJHQWV JpQqUHQW
G¶DERUG OHXUV SODQV HW FKHUFKHQW j OHV FRRUGRQQHU XOWpULHXUHPHQW HQ YXH GH OHV
H[pFXWHU� /¶REWHQWLRQ G¶XQ SODQ JOREDO FRKpUHQW QpFHVVLWH OD GpWHFWLRQ GH VRXV�EXWV
HQ LQWHUDFWLRQV SRVLWLYHV RX QpJDWLYHV HW� HQVXLWH� OD UpVROXWLRQ GHV FRQIOLWV SRWHQWLHOV�
'DQV OD VXLWH� QRXV GRQQRQV XQ SDQRUDPD GHV SULQFLSDOHV DSSURFKHV GH FRRUGLQDWLRQ
SDU SODQLILFDWLRQ PXOWL�DJHQW SURSRVpHV GDQV OD OLWWpUDWXUH 60$�

������ /D FRRUGLQDWLRQ SDU V\QFKURQLVDWLRQ G¶DFWLRQV

&HWWH DSSURFKH V¶DSSDUHQWH DX[ WHFKQLTXHV XWLOLVpHV GDQV OHV V\VWqPHV GLVWULEXpV�
,O V¶DJLW GH VSpFLILHU O¶HQFKDvQHPHQW GHV DFWLRQV HW GH JpUHU OHXU SDUDOOpOLVPH
SRWHQWLHO� &HWWH WHFKQLTXH Q¶LQWqJUH SDV GH PpFDQLVPHV FRJQLWLIV HW SHXW rWUH YXH
FRPPH XQ VXSSRUW GH EDVH j WRXWH DXWUH IRUPH GH FRRUGLQDWLRQ G¶DFWLRQV� $ WLWUH
G¶H[HPSOH� RQ SHXW FLWHU OHV WUDYDX[ GH 0� *HRUJHII >*(2 ��@� &HOXL�FL D LQWURGXLW
XQ DJHQW V\QFKURQLVHXU TXL JqUH OHV LQWHUDFWLRQV HQWUH SODQV� /HV DJHQWV HQYRLHQW
OHXUV SODQV DX V\QFKURQLVHXU� &H GHUQLHU OHV H[DPLQH� GpWHFWH OHV UpJLRQV FULWLTXHV
GDQV OHV SODQV UHoXV HW UpVRXW OHV FRQIOLWV SDU O¶DMRXW G¶DFWLRQV GH V\QFKURQLVDWLRQ
�SDU H[HPSOH� GHV SULPLWLYHV GH V\QFKURQLVDWLRQ TXL JDUDQWLVVHQW O¶H[FOXVLRQ
PXWXHOOH HQWUH OHV DFWLRQV FRQIOLFWXHOOHV��

������ /D SODQLILFDWLRQ PXOWL�DJHQW FRPPH VSpFLDOLVDWLRQ GH OD UpVROXWLRQ

GLVWULEXpH GH SUREOqPH

'DQV >'85 ��@� OD SODQLILFDWLRQ PXOWL�DJHQW HVW SUpVHQWpH FRPPH XQH
VSpFLDOLVDWLRQ GH OD UpVROXWLRQ GLVWULEXpH GH SUREOqPH� (Q HIIHW� GDQV FHWWH
SHUVSHFWLYH� FKDTXH DJHQW VH FKDUJH GH OD UpVROXWLRQ G¶XQ VRXV�SUREOqPH TXL� GDQV OH
FDV G¶XQH SODQLILFDWLRQ PXOWL�DJHQW� GHYLHQW XQ SUREOqPH GH SODQLILFDWLRQ �
JpQpUDWLRQ G¶XQ VRXV�SODQ SRXU XQ VRXV�SUREOqPH� 'H QRXYHDX[ SUREOqPHV VRQW
DORUV SRVpV DX[ DJHQWV SODQLILFDWHXUV �YRLU FL�GHVVXV � VFpQDULR GHV GpPpQDJHXUV� �
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± &RPPHQW GpFRPSRVHU XQ SUREOqPH HQ VRXV�SUREOqPHV " 4XHOOH VWUDWpJLH OH
JHVWLRQQDLUH GH O¶DJHQFH GRLW�LO DGRSWHU SRXU GpFRPSRVHU HIILFDFHPHQW OD WkFKH 7 HQ
VRXV�WkFKHV "

± $ TXHOV DJHQWV DOORXHU FHV VRXV�SUREOqPHV " 4XHOOH VWUDWpJLH OH JHVWLRQQDLUH GH
O¶DJHQFH GRLW�LO DGRSWHU SRXU DOORXHU HIILFDFHPHQW OHV VRXV�WkFKHV DX[ DJHQWV
GpPpQDJHXUV "

± &RPPHQW JpQpUHU OHV VRXV�SODQV " &KDTXH DJHQW GpPpQDJHXU JpQqUH XQ SODQ
HQ IRQFWLRQ GH VHV FRQQDLVVDQFHV �GHVFULSWLRQ GX PRQGH LQFOXDQW OHV FRQQDLVVDQFHV
VXU OHV DXWUHV DJHQWV� O¶pWDW FRXUDQW� O¶pWDW ILQDO j DWWHLQGUH� HWF�� �

± 4XDQG pFKDQJHU OHV VROXWLRQV RX OHV UpVXOWDWV SDUWLHOV " &KDTXH IRLV TX¶XQ
DJHQW GpWHFWH �RX SUpGLW� XQH VLWXDWLRQ G¶LQWHUDFWLRQ SRVLWLYH RX QpJDWLYH� LO HQ
LQIRUPH OHV DJHQWV FRQFHUQpV HW HQWUH HQ SKDVH GH FRRUGLQDWLRQ �

± 4XDQG HW FRPPHQW IDLUH OD V\QWKqVH GHV SODQV FRQFXUUHQWV " 3RXU GHV
HQYLURQQHPHQWV G\QDPLTXHV� LO HVW SUpIpUDEOH YRLUH LQGLVSHQVDEOH G¶HQWUHODFHU
V\QWKqVH GH SODQV HW H[pFXWLRQ� (Q HIIHW� XQ SODQ j ORQJ WHUPH SHXW V¶DYpUHU REVROqWH
FDU� FRQWUDLUHPHQW j OD SODQLILFDWLRQ PRQR�DJHQW� O¶K\SRWKqVH GX PRQGH FORV Q¶HVW
SDV YLDEOH GDQV XQ FRQWH[WH 60$�

������ /D FRRUGLQDWLRQ SDU SODQLILFDWLRQ PXOWL�DJHQW FHQWUDOLVpH RX GLVWULEXpH

/HV DJHQWV pODERUHQW XQ SODQ PXOWL�DJHQW TXL VSpFLILH OHXUV DFWLRQV IXWXUHV HW
OHXUV LQWHUDFWLRQV� /D V\QWKqVH GHV SODQV H[LJH XQ UDLVRQQHPHQW VXU OD PDQLqUH GRQW
OHV DFWLRQV GHV GLIIpUHQWV DJHQWV SHXYHQW LQWHUIpUHU HW� SDU FRQVpTXHQW� OD
UHSUpVHQWDWLRQ G¶DFWLRQV SDUDOOqOHV� /¶H[pFXWLRQ QRQ FRQWU{OpH GH SODQV FRQFXUUHQWV
SHXW HQJHQGUHU GHV VLWXDWLRQV GH EORFDJH GXHV SDU H[HPSOH j XQH XWLOLVDWLRQ
LQFRKpUHQWH GHV UHVVRXUFHV �SDU H[HPSOH � OH FRXORLU pWURLW HVW XQH UHVVRXUFH FULWLTXH
GDQV OH VFpQDULR GHV DJHQWV GpPpQDJHXUV�� 'H FH IDLW� OD V\QFKURQLVDWLRQ GHV SODQV
GRLW rWUH HIIHFWXpH j GLIIpUHQWV SRLQWV GH OD UpVROXWLRQ G¶XQ SUREOqPH � GXUDQW OD SKDVH
GH GpFRPSRVLWLRQ GX SUREOqPH >&25 ��@� ORUV GH OD FRQVWUXFWLRQ GHV SODQV HQ
EkWLVVDQW GHV SODQV KLpUDUFKLVpV TXL LQWHUDJLVVHQW IDLEOHPHQW >&25 ��@� DSUqV OD
FRQVWUXFWLRQ GHV SODQV >*(2 ��� .$% ��@� HQ DOLJQDQW GHV SODQV SDUWLHOV GH IDoRQ
LQFUpPHQWDOH >'(& ��� '85 ��@� RX HQ LQWURGXLVDQW GDQV OH SURFHVVXV GH
SODQLILFDWLRQ XQ PpFDQLVPH GH UDLVRQQHPHQW VXU OHV LQWHUDFWLRQV HW OHV GpSHQGDQFHV
SRVVLEOHV HQWUH DFWLRQV HW SODQV >(/) ��E� (3+ ��E� 526 ��� 90$ ��@�

������ 3ODQLILFDWLRQ PXOWL�DJHQW FHQWUDOLVpH HW SODQV GLVWULEXpV

,FL� OH SODQ PXOWL�DJHQW HVW JpQpUp GH PDQLqUH FHQWUDOLVpH SDU XQ DJHQW
FRRUGLQDWHXU HW VRQ H[pFXWLRQ HVW GLVWULEXpH VXU OHV DJHQWV� 'H FH IDLW� OH SODQ JpQpUp
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HVW QpFHVVDLUHPHQW XQ SODQ SDUWLHOOHPHQW RUGRQQp HW OHV DFWLRQV SDUDOOqOHV VRQW
H[pFXWpHV SDU GLIIpUHQWV DJHQWV GH PDQLqUH FRQFXUUHQWH�

$SUqV DYRLU GLVWULEXp OH SODQ HQ VRXV�SODQV SRWHQWLHOOHPHQW V\QFKURQLVpV� OH
FRRUGLQDWHXU OHV WUDQVPHW DX[ DJHQWV H[pFXWDQWV HQ YXH GH OHXU DFKqYHPHQW VRXV OD
IRUPH GH SOXVLHXUV SURFHVVXV FRQFXUUHQWV� 'DQV OH VFpQDULR GHV DJHQWV GpPpQDJHXUV�
FHWWH VLWXDWLRQ FRUUHVSRQGUDLW DX FDV R� O¶DJHQW JHVWLRQQDLUH DOORXHUDLW j FKDTXH DJHQW
XQ SODQ FRUUHVSRQGDQW j OD VRXV�WkFKH TX¶LO GRLW HIIHFWXHU�

/HV V\VWqPHV SURSRVpV HQ SODQLILFDWLRQ PXOWL�DJHQW FHQWUDOLVpH >*(2 ���
*(2 ��@ SUpVHQWHQW GHV RSWLRQV LQWpUHVVDQWHV SRXU OD UpVROXWLRQ GHV FRQIOLWV HW OD
FRQYHUJHQFH YHUV XQH VROXWLRQ JOREDOH� PDLV SUpVHQWHQW WRXV OHV PrPHV GpVDYDQWDJHV
OLpV j OD FHQWUDOLVDWLRQ GX FRQWU{OH DX QLYHDX G¶XQ VHXO DJHQW� j VDYRLU �

± VL OH FRRUGLQDWHXU HVW GpIDLOODQW� OH V\VWqPH HVW LQFRQWU{ODEOH �

± OH FRRUGLQDWHXU FHQWUDO FRQVWLWXH XQ JRXOHW G¶pWUDQJOHPHQW DX QLYHDX GH OD
FRPPXQLFDWLRQ HW GX WUDLWHPHQW� F¶HVW�j�GLUH TXH OHV GLIIpUHQWV DJHQWV WUDYDLOODQW GH
IDoRQ FRQFXUUHQWH GDQV OH UpVHDX GRLYHQW HQYR\HU OHXUV DFWLRQV DX FRRUGLQDWHXU DILQ
TX¶LO UpVROYH OHV FRQIOLWV pYHQWXHOV HW JqUH OHXUV LQWHUDFWLRQV �

± OD FKDUJH GH FRPPXQLFDWLRQ HVW WUqV LPSRUWDQWH SXLVTXH GHV TXDQWLWpV
LPSRUWDQWHV GH GRQQpHV QRQ QpFHVVDLUHPHQW XWLOHV VRQW HQYR\pHV YHUV OH
FRRUGLQDWHXU HQ SpQDOLVDQW OH GpELW XWLOH GX UpVHDX�

������ 3ODQLILFDWLRQ PXOWL�DJHQW GLVWULEXpH

(Q SODQLILFDWLRQ PXOWL�DJHQW GLVWULEXpH� F¶HVW OH SURFHVVXV GH OD V\QWKqVH GX SODQ
PXOWL�DJHQW TXL HVW GLVWULEXp� $ QRXYHDX� RQ SHXW GLVWLQJXHU GHX[ FDV GH ILJXUH VHORQ
TXH OH SODQ PXOWL�DJHQW HVW FHQWUDOLVp RX QRQ�

3ODQLILFDWLRQ GLVWULEXpH SRXU SODQ FHQWUDOLVp

'DQV FHUWDLQV FRQWH[WHV �SDU H[HPSOH FHOXL GH OD SODQLILFDWLRQ SRXU GHV
SUREOqPHV FRPSOH[HV� OD V\QWKqVH GH SODQV UHTXLHUW SOXV G¶XQ DJHQW� 'DQV FH FDV� OH
SODQ VHUD pODERUp SDU SOXVLHXUV DJHQWV SODQLILFDWHXUV� 5HSUHQRQV O¶H[HPSOH GHV
DJHQWV GpPpQDJHXUV TXL GRLYHQW SODQLILHU OD WkFKH 7� $SUqV OD GpFRPSRVLWLRQ GH OD
WkFKH HQ VRXV�WkFKHV� FKDTXH DJHQW UHVSRQVDEOH G¶XQH VRXV�WkFKH JpQqUH OH VRXV�SODQ
FRUUHVSRQGDQW HW� HQVXLWH� OHV DJHQWV LQWHUDJLVVHQW SRXU IXVLRQQHU OHV VRXV�SODQV HQ
XQ SODQ JOREDO� /¶LQWHUDFWLRQ SHXW FRQFHUQHU O¶pFKDQJH GH VRXV�SODQV j V\QFKURQLVHU�
GHV VRXV�SODQV SDUWLHOV j UDIILQHU� LQFOXUH XQ PpFDQLVPH GH QpJRFLDWLRQ� HWF� 'H
QRXYHDX� OH FR�W GH FRPPXQLFDWLRQ SHXW rWUH LPSRUWDQW HW VDQV JDUDQWLH GH
FRQYHUJHQFH YHUV XQ SODQ JOREDO� 7RXWHV OHV WHFKQLTXHV XWLOLVpHV HQ UpVROXWLRQ
GLVWULEXpH GH SUREOqPHV UHVWHQW DSSOLFDEOHV SRXU UpVRXGUH OHV FRQIOLWV pYHQWXHOV HQWUH
DJHQWV SODQLILFDWHXUV�
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3ODQLILFDWLRQ GLVWULEXpH SRXU SODQ GLVWULEXp

&RQWUDLUHPHQW DX[ DSSURFKHV SUpFpGHQWHV� LFL OHV SURFHVVXV GH V\QWKqVH HW
G¶H[pFXWLRQ G¶XQ SODQ PXOWL�DJHQW VRQW GLVWULEXpV�

2Q GLVWLQJXH j QRXYHDX GHX[ DSSURFKHV � XQH DSSURFKH RULHQWpH WkFKHV HW XQH
DSSURFKH RULHQWpH DJHQWV� /D GLIIpUHQFH FRQFHUQH O¶H[LVWHQFH RX QRQ G¶XQ EXW JOREDO�

'DQV OH FDV G¶XQH DSSURFKH RULHQWpH WkFKH� OH SUREOqPH HVW GpFRPSRVp HQ VRXV�
SUREOqPHV HW FKDTXH DJHQW SUHQG HQ FKDUJH OD UpVROXWLRQ GX VRXV�SUREOqPH TXL OXL D
pWp FRQILp� F¶HVW�j�GLUH TX¶LO JpQqUH XQ VRXV�SODQ HW O¶H[pFXWH� /D V\QWKqVH GHV VRXV�
SODQV SRUWH VXU OHV UpVXOWDWV HW QRQ SOXV VXU OHV SODQV�

/¶DSSURFKH RULHQWpH DJHQWV �VRXYHQW DSSHOpH SODQLILFDWLRQ GLVWULEXpH� V¶LQWpUHVVH
DX[ V\VWqPHV R� SOXVLHXUV DJHQWV SHXYHQW SODQLILHU HW H[pFXWHU GHV SODQV GH PDQLqUH
FRQFXUUHQWH HW DXWRQRPH >(3+ ��D� *(2 ��� 90$ ��@ LQGpSHQGDPPHQW GH
O¶H[LVWHQFH G¶XQ SODQ JOREDO RX G¶XQ EXW JOREDO DX V\VWqPH� /D FRRUGLQDWLRQ� LFL�
FRQVLVWH j IRXUQLU OHV PpFDQLVPHV QpFHVVDLUHV SRXU TXH O¶H[pFXWLRQ GHV SODQV
FRQFXUUHQWV VRLW SRVVLEOH�

&RPPH OHV DJHQWV SODQLILHQW GDQV XQ HQYLURQQHPHQW SDUWDJp� GHV pYpQHPHQWV
OLpV j O¶H[pFXWLRQ FRQFXUUHQWH GH SODQV SHXYHQW VH SURGXLUH GXUDQW OHV SKDVHV GH
V\QWKqVH RX G¶H[pFXWLRQ GH SODQV� 3DU FRQVpTXHQW� OD SODQLILFDWLRQ PXOWL�DJHQW
UHTXLHUW GHV PRGqOHV G¶DFWLRQV HW GH SODQV PXOWL�DJHQWV >*(2 ��@ SHUPHWWDQW OD
JHVWLRQ GH OD FRQFXUUHQFH SRWHQWLHOOH HQWUH OHV DFWLYLWpV GHV DJHQWV� &HFL D FRQGXLW j
O¶pODERUDWLRQ GH IRUPDOLVPHV RIIUDQW XQH JUDQGH SXLVVDQFH G¶H[SUHVVLRQ GX
SDUDOOpOLVPH� GH FRQFXUUHQFH G¶DFWLRQV� G¶pYpQHPHQWV QRQ DWRPLTXHV� HWF�� DLQVL TXH
O¶H[SUHVVLRQ GH QRXYHDX[ EXWV WHOV TXH OHV EXWV GH PDLQWHQDQFH RX
G¶RUGRQQDQFHPHQW G¶DFWLRQV�

'LIIpUHQWHV DSSURFKHV RQW pWp SURSRVpHV HQ SODQLILFDWLRQ GLVWULEXpH HW SOXV
SDUWLFXOLqUHPHQW HQ SODQLILFDWLRQ LQFUpPHQWDOH� &HOOH�FL FRQVLVWH j FRQVLGpUHU XQ
HQVHPEOH GH SODQV GpMj FRRUGRQQpV GDQV OHTXHO RQ LQVqUH XQ QRXYHDX SODQ j
FRRUGRQQHU DYHF OHV SODQV H[LVWDQWV�

/¶DSSURFKH GpYHORSSpH SDU )� 9RQ 0DUWLDO >90$ ��@ UHSRVH VXU OD GpILQLWLRQ
G¶XQH WD[RQRPLH GHV UHODWLRQV HQWUH OHV SODQV GH GLIIpUHQWV DJHQWV HW OH
GpYHORSSHPHQW G¶XQH VWUXFWXUH GH FRPPXQLFDWLRQ HQWUH GHV DJHQWV DXWRQRPHV TXL
pFKDQJHQW OHXUV SODQV HW QpJRFLHQW SRXU UpVRXGUH OHV UHODWLRQV HQWUH FHV SODQV� /H
PRGqOH IRUPHO SURSRVp RIIUH SOXVLHXUV DYDQWDJHV� WHOV TXH OD UpVROXWLRQ GHV
LQWHUDFWLRQV SRVLWLYHV HW QpJDWLYHV� &HSHQGDQW� LO QH FRRUGRQQH TXH GHX[ DJHQWV j OD
IRLV� FH TXL QH SHUPHW SDV GH WUDLWHU OHV LQWHUDFWLRQV HQWUH Q DJHQWV�
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/¶DSSURFKH GpYHORSSpH SDU $ODPL >$/$ ��@ HVW IRQGpH VXU OH SDUDGLJPH GH
IXVLRQ GH SODQV� /H PRGqOH SURSRVp HVW UREXVWH HW FRRUGRQQH Q DJHQWV j OD IRLV� PDLV
OD FRRUGLQDWLRQ HVW FRQWU{OpH SDU OH QRXYHO DJHQW TXL LQVqUH VRQ SODQ� /H QRXYHDX
SODQ HVW JpQpUp j SDUWLU GHV SODQV H[LVWDQWV� FH TXL HVW LQFRPSDWLEOH DYHF OD QRWLRQ
G¶DJHQWV DXWRQRPHV TXL SURGXLVHQW OHXU SODQ LQGpSHQGDPPHQW GH FHX[ GHV DXWUHV HW
OHV FRRUGRQQHQW HQVXLWH�

/¶DSSURFKH SUpVHQWpH SDU $� (O )DOODK HW 6� +DGGDG GDQV >(/) ��D@ SURSRVH XQ
DOJRULWKPH GH SODQLILFDWLRQ GLVWULEXp TXL FRRUGRQQH Q DJHQWV VLPXOWDQpPHQW� /H
PRGqOH IRUPHO HVW EDVp VXU OD QRWLRQ G¶RUGUH SDUWLHO HQWUH OHV DFWLRQV� /D
FRRUGLQDWLRQ GH SODQV FRQVLVWH j LQWURGXLUH GHV DUFV GH V\QFKURQLVDWLRQ �VRUWH GH
OLHQV FDXVDX[� HQWUH OHV DFWLRQV HQ LQWHUDFWLRQ� '¶XQH SDUW� O¶DOJRULWKPH SURSRVp
UpVRXW OHV LQWHUDFWLRQV SRVLWLYHV HQ XWLOLVDQW OHV SUp� HW SRVWFRQGLWLRQV GHV DFWLRQV�
'¶DXWUH SDUW� LO UpVRXW OHV LQWHUDFWLRQV QpJDWLYHV SDU V\QFKURQLVDWLRQ G¶DFWLRQV� /H
PRGqOH JDUDQWLW OD IDLVDELOLWp GX SODQ PXOWL�DJHQW� HW FH TXHO TXH VRLW O¶RUGUH WRWDO TXL
pWHQG O¶RUGUH SDUWLHO� &HSHQGDQW� OH IRUPDOLVPH XWLOLVp LPSOLTXH XQH UHSUpVHQWDWLRQ
GX PRQGH WUqV DEVWUDLWH HW OH WUDLWHPHQW GHV LQWHUDFWLRQV SRVLWLYHV QH FRXYUH TX¶XQ
QRPEUH UHVWUHLQW GH VLWXDWLRQV�

8QH H[WHQVLRQ GH FH PRGqOH D FRQVLVWp j SURSRVHU XQ IRUPDOLVPH GH UHSUpVHQWDWLRQ
GH SODQ SOXV ULFKH >(/) ��E@� ,O V¶DJLW G¶XQH H[WHQVLRQ VWULFWH GHV UpVHDX[ GH 3HWUL
>-(1 ��@ DSSHOpH UpVHDX[ GH 3HWUL UpFXUVLIV �5G35� >(/) ��� (/) ��E@� /H PRGqOH GH
SODQLILFDWLRQ SURSRVp XQLILH O¶DOJRULWKPH GH FRRUGLQDWLRQ j Q DJHQWV >(/) ��D@ HW OH
IRUPDOLVPH GHV 5G35� &H GHUQLHU� WRXW HQ pWDQW LQGpSHQGDQW GX GRPDLQH� UHFRXYUH OHV
SULQFLSDOHV FDUDFWpULVWLTXHV GH OD SODQLILFDWLRQ GLVWULEXpH �OD UpFXUVLYLWp� OD G\QDPLFLWp�
O¶HQWUHODFHPHQW HQWUH SODQLILFDWLRQ HW H[pFXWLRQ� HWF��� ,O SHUPHW GH UHSUpVHQWHU HW GH
UDLVRQQHU VXU GHV DFWLRQV VLPXOWDQpHV HW GHV SURFHVVXV FRQWLQXV �DFWLRQV FRQFXUUHQWHV�
FKRL[ SDUPL SOXVLHXUV DOWHUQDWLYHV� V\QFKURQLVDWLRQ� HWF���

&H PRGqOH GH SODQLILFDWLRQ SHUPHW OD UHSUpVHQWDWLRQ G¶DFWLRQV DEVWUDLWHV DX
PRPHQW GH OD V\QWKqVH GH SODQV� /H UDIILQHPHQW G¶XQH DFWLRQ DEVWUDLWH HVW
G\QDPLTXH �HQ FRXUV G¶H[pFXWLRQ GX SODQ� HW WLHQW FRPSWH GX FRQWH[WH FRXUDQW
G¶H[pFXWLRQ �SOXVLHXUV DOWHUQDWLYHV VRQW DVVRFLpHV j XQH PrPH DFWLRQ DEVWUDLWH�� FH
TXL SHUPHW GH FKRLVLU G\QDPLTXHPHQW OD IDoRQ GRQW RQ H[pFXWH XQH DFWLRQ� 'H SOXV�
LO SHUPHW GH YpULILHU OD FRQVLVWDQFH GHV SODQV SURGXLWV j O¶DLGH G¶DOJRULWKPHV
HIILFDFHV� /D FRRUGLQDWLRQ GH SODQV HVW UpDOLVpH j WUDYHUV GHV RSpUDWLRQV GH IXVLRQ� GH
VpTXHQWLDOLVDWLRQ HW GH SDUDOOpOLVDWLRQ GH SODQV� HW VXSSRUWH OD UpVROXWLRQ GHV
LQWHUDFWLRQV SRVLWLYHV HW QpJDWLYHV DYHF OD JDUDQWLH GH OD FRQVLVWDQFH GHV WUDLWHPHQWV�
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������ 3URFHVVXV GH FRRUGLQDWLRQ G¶DFWLRQV SDU SODQLILFDWLRQ

8Q SURFHVVXV GH FRRUGLQDWLRQ SDU SODQLILFDWLRQ SHXW rWUH GpFULW SDU OH F\FOH
VXLYDQW �

�� FDUDFWpULVDWLRQ GHV VLWXDWLRQV G¶LQWHUDFWLRQ�

�� GpWHFWLRQ VWDWLTXH RX G\QDPLTXH GHV VLWXDWLRQV G¶LQWHUDFWLRQ�

�� UpVROXWLRQ GHV VLWXDWLRQV G¶LQWHUDFWLRQ SRVLWLYHV HW QpJDWLYHV�

�� PRGLILFDWLRQ GHV SODQV�

�������� &DUDFWpULVDWLRQ GHV VLWXDWLRQV G¶LQWHUDFWLRQ

'DQV OH FDV GH OD FRRUGLQDWLRQ SDU SODQLILFDWLRQ� OHV VLWXDWLRQV G¶LQWHUDFWLRQ VRQW
GH GHX[ W\SHV �

± VLWXDWLRQV G¶LQWHUDFWLRQ SRVLWLYHV � RQ FKHUFKHUD j IDYRULVHU OD V\QHUJLH HQWUH OHV
DFWLRQV HW SODQV GHV DJHQWV �

± VLWXDWLRQV G¶LQWHUDFWLRQ QpJDWLYHV � RQ FKHUFKHUD j pYLWHU OHV FRQIOLWV HQWUH
DFWLRQV HW SODQV� &HV FRQIOLWV VH UDPqQHQW OH SOXV VRXYHQW j XQ SUREOqPH GH JHVWLRQ
GH UHVVRXUFHV�

2Q SHXW WURXYHU GHV FDUDFWpULVDWLRQV DVVH] ILQHV GH FHV W\SHV G¶LQWHUDFWLRQ GDQV OD
OLWWpUDWXUH >'(& ��� (/) ��E� 90$ ��@� 1RXV UHSUHQRQV LFL TXHOTXHV VLWXDWLRQV
SUpVHQWpHV GDQV >(/) ��E@� 3RXU VLPSOLILHU OD SUpVHQWDWLRQ� QRXV DOORQV UpXWLOLVHU OD
PRGpOLVDWLRQ GHV DFWLRQV SURSRVpH GDQV OH SDUDJUDSKH ������ F¶HVW�j�GLUH TXH FKDTXH
DFWLRQ D GHV SUpFRQGLWLRQV GRQW OD VDWLVIDFWLRQ HVW QpFHVVDLUH j VRQ H[pFXWLRQ�
/¶H[pFXWLRQ G¶XQH DFWLRQ UHQG YDOLGH VHV SRVWFRQGLWLRQV HW TXH OHV SUp� HW SRVW�
FRQGLWLRQV VRQW H[SULPpHV VRXV OD IRUPH GH SUpGLFDWV DYHF GHV OLWWpUDX[ FRQWHQDQW
GHV YDULDEOHV UHSUpVHQWDQW GHV REMHWV GX GRPDLQH�

���������� ,QWHUDFWLRQV SRVLWLYHV

/HV LQWHUDFWLRQV SRVLWLYHV WUDGXLVHQW GHV VLWXDWLRQV R� OHV DFWLRQV G¶XQ DJHQW
IDFLOLWHQW O¶H[pFXWLRQ GX SODQ G¶XQ DXWUH DJHQW� 1RXV GLVWLQJXRQV GHX[ W\SHV
G¶LQWHUDFWLRQV SRVLWLYHV�

'HX[ DFWLRQV VRQW GLWHV UHGRQGDQWHV VL HOOHV DSSDUDLVVHQW GDQV GHX[ SODQV
DSSDUWHQDQW j GHX[ DJHQWV GLIIpUHQWV� RQW OHV PrPHV SUp� HW SRVWFRQGLWLRQV� HW VL OHXUV
LQVWDQFLDWLRQV VRQW pTXLYDOHQWHV� 'DQV FH FDV� OH SURFHVVXV GH OD FRRUGLQDWLRQ DIIHFWH
O¶H[pFXWLRQ GH O¶DFWLRQ j O¶XQ GHV GHX[ DJHQWV� 0R\HQQDQW XQH V\QFKURQLVDWLRQ HQWUH
OHV GHX[ SODQV YLD O¶DFWLRQ FRPPXQH� O¶DJHQW FKDUJp GH O¶DFWLRQ O¶H[pFXWH HW HQ
IRXUQLW OHV UpVXOWDWV j O¶DXWUH TXL OHV LQWqJUH GDQV VRQ SODQ� 'DQV O¶H[HPSOH GHV
GpPpQDJHXUV �YRLU ILJXUH ���� � OHV DFWLRQV $��'pSODFHU �/DPSH� HW $��'pSODFHU
�/DPSH� VRQW UHGRQGDQWHV�
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'HX[ DFWLRQV VRQW GLWHV IDYRUDEOHV VL O¶H[pFXWLRQ GH O¶XQH YDOLGH WRWDOHPHQW RX

SDUWLHOOHPHQW OHV SUpFRQGLWLRQV GH O¶DXWUH� /¶H[pFXWLRQ GH FHWWH GHUQLqUH VHUD

UHVSHFWLYHPHQW SRVVLEOH RX IDYRULVpH� 'DQV FH FDV� OH SURFHVVXV GH FRRUGLQDWLRQ

V\QFKURQLVH �SDU H[HPSOH � YLD XQ OLHQ FDXVDO� OHV GHX[ DFWLRQV GH VRUWH TXH O¶DFWLRQ

IDYRUDEOH VRLW H[pFXWpH DYDQW FHOOH IDYRULVpH HW TX¶LO Q¶\ DLW SDV G¶DXWUHV DFWLRQV HQWUH

OHV GHX[ TXL LQYDOLGHQW OHV SRVWFRQGLWLRQV GH O¶DFWLRQ IDYRUDEOH� 'DQV O¶H[HPSOH GHV

DJHQWV GpPpQDJHXUV �YRLU ILJXUH ���� � O¶DFWLRQ $��6RXOHYHU�7DEOH� HVW IDYRUDEOH j

O¶DFWLRQ $��'pSODFHU�7DEOH�� /¶LQYHUVH Q¶HVW SDV IRUFpPHQW YUDL�

���������� ,QWHUDFWLRQV QpJDWLYHV

/HV LQWHUDFWLRQV QpJDWLYHV WUDGXLVHQW GHV VLWXDWLRQV R� OHV DFWLRQV G¶XQ DJHQW

HPSrFKHQW PRPHQWDQpPHQW RX GpILQLWLYHPHQW O¶H[pFXWLRQ GX SODQ G¶XQ DXWUH DJHQW�

$ WLWUH G¶H[HPSOH� QRXV GLVWLQJXRQV LFL WURLV W\SHV G¶LQWHUDFWLRQV QpJDWLYHV�

(;(03/(�± 6L RQ UDIILQH O¶DFWLRQ $�7UDQVSRUWHU�;� �YRLU ILJXUH ���� VHORQ OH

VTXHOHWWH GRQQp GDQV OD ILJXUH �YRLU ILJXUH ���� SDUWLH GH JDXFKH�� RQ REWLHQW DSUqV
LQVWDQFLDWLRQ OHV GHX[ SODQV SRXU $� HW $� �YRLU ILJXUH ���� SDUWLH GH GURLWH� SRXU OHV

GHX[ DFWLRQV � $��7UDQVSRUWHU�7DEOH� HW $��7UDQVSRUWHU�7DSLV��

)LJXUH ���� 3ODQV UDIILQpV GH $� HW $�

6XSSRVRQV TXH OD UHSUpVHQWDWLRQ GX PRQGH FRQWLHQQHQW OD SURSRVLWLRQ VXLYDQWH �

&DSDFLWp�&RXORLU� &��  ��� 'DQV FH FDV� TXH OHV DFWLRQV $�� /RQJHU�&RXORLU� &�� HW

$�� /RQJHU�&RXORLU� &�� SHXYHQW rWUH HQ FRQIOLW �PXWXHOOHPHQW GpIDYRUDEOHV� VL HOOHV

VRQW VLPXOWDQpHV� 3RXU UpVRXGUH FH W\SH GH FRQIOLW� OH PpFDQLVPH GH FRRUGLQDWLRQ

GRLW HPSrFKHU O¶H[pFXWLRQ VLPXOWDQpH GHV GHX[ DFWLRQV� 'DQV OH PRGqOH SURSRVp SDU

)� 9RQ 0DUWLDO SDU H[HPSOH� OH IRUPDOLVPH GH UHSUpVHQWDWLRQ GHV SODQV JqUH OHV

LQWHUYDOOHV WHPSRUHOV DVVRFLDQW GHV GXUpHV DX[ DFWLRQV�
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,O SURSRVH SOXVLHXUV KHXULVWLTXHV SRXU JpUHU OHV FRQIOLWV HQWUH DFWLRQV �

GpSODFHPHQW G¶LQWHUYDOOHV G¶DFWLRQV� UpGXFWLRQ G¶LQWHUYDOOHV G¶DFWLRQV� HWF� �YRLU

ILJXUH �����

'HX[ DFWLRQV VRQW GLWHV GpIDYRUDEOHV VL O¶H[pFXWLRQ GH O¶XQH LQYDOLGH WRWDOHPHQW

RX SDUWLHOOHPHQW OHV SUpFRQGLWLRQV GH O¶DXWUH� $LQVL� O¶H[pFXWLRQ GH FHWWH GHUQLqUH VHUD

UHVSHFWLYHPHQW LPSRVVLEOH RX GpVDYDQWDJpH� 8QH WHOOH VLWXDWLRQ GRLW rWUH GpWHFWpH D

SULRUL DILQ GH SUpGLUH G¶pYHQWXHOV pFKHFV RX EORFDJHV� $ QRXYHDX� OH PpFDQLVPH GH

FRRUGLQDWLRQ LQWURGXLW XQ RUGUH HQWUH OHV DFWLRQV GpIDYRUDEOHV SRXU JDUDQWLU OHXU

H[pFXWLRQ�

��
��

�
�

�
�

��
��

)LJXUH ���� +HXULVWLTXHV SRXU OH UpVROXWLRQ GH FRQIOLWV HQWUH $� HW $�

'HX[ DFWLRQV VRQW GLWHV H[FOXVLYHV VL O¶H[pFXWLRQ GH O¶XQH HPSrFKH

PRPHQWDQpPHQW O¶H[pFXWLRQ GH O¶DXWUH � OHXU H[pFXWLRQ UHTXLHUW XQH PrPH UHVVRXUFH

QRQ FRQVRPPDEOH �SDU H[HPSOH � FRXORLU� GH OD ILJXUH ����� ,FL DXVVL� OH PpFDQLVPH

GH FRRUGLQDWLRQ LQWURGXLW XQ RUGUH HQWUH OHV DFWLRQV GpIDYRUDEOHV� '¶DXWUHV

KHXULVWLTXHV SHXYHQW rWUH FRQVLGpUpHV FRPPH GDQV >90$ ��@ SRXU JpUHU FH W\SH GH

VLWXDWLRQV �VXEVWLWXWLRQ GH UHVVRXUFHV� GpSODFHPHQW G¶LQWHUYDOOHV G¶XWLOLVDWLRQ GH

UHVVRXUFHV� HWF���

'HX[ DFWLRQV VRQW GLWHV LQFRPSDWLEOHV VL O¶H[pFXWLRQ GH O¶XQH HPSrFKH

GpILQLWLYHPHQW O¶H[pFXWLRQ GH O¶DXWUH �SDU H[HPSOH VL OHXU H[pFXWLRQ UHTXLHUW XQH

PrPH UHVVRXUFH FRQVRPPDEOH�� /D FRRUGLQDWLRQ FRQVLVWH j UHQGUH OHV GHX[

H[pFXWLRQV SRVVLEOHV� SDU H[HPSOH HQ RSpUDQW XQH VXEVWLWXWLRQ GHV UHVVRXUFHV

�IRUFpPHQW FULWLTXHV GDQV FH FDV�� RX j WURXYHU XQH DFWLRQ DOWHUQDWLYH j O¶XQH RX

O¶DXWUH GHV DFWLRQV HQ FRQIOLW�

$ SDUWLU GHV VLWXDWLRQV G¶LQWHUDFWLRQ HQWUH DFWLRQV� RQ SHXW JpQpUDOLVHU DX[

LQWHUDFWLRQV HQWUH SODQV� 3DU H[HPSOH� GHX[ SODQV VRQW IDYRUDEOHV V¶LOV FRQWLHQQHQW DX

PRLQV GHX[ DFWLRQV IDYRUDEOHV HW DXFXQH LQWHUDFWLRQ QpJDWLYH� HWF� 3RXU SOXV GH
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GpWDLOV VXU OHV KHXULVWLTXHV GH FRRUGLQDWLRQ HQ SODQLILFDWLRQ GLVWULEXpH� OH OHFWHXU HVW

LQYLWp j FRQVXOWHU >'(& ��� '85 ��� (/) ��D� 90$ ��@�

������ ([pFXWLRQ FRQFXUUHQWH GH SODQV HW G\QDPLTXH GH O¶HQYLURQQHPHQW

/D SULVH HQ FKDUJH GH OD G\QDPLTXH GH O¶HQYLURQQHPHQW UHTXLHUW XQH GpWHFWLRQ j

OD IRLV VWDWLTXH HW G\QDPLTXH GHV VLWXDWLRQV GH FRRUGLQDWLRQ VL RQ YHXW pYLWHU TXH OHV

DJHQWV SDVVHQW OHXU WHPSV j UHSODQLILHU OHXUV DFWLYLWpV�

(Q HIIHW� OD SODQLILFDWLRQ j ORQJ WHUPH Q¶HVW SDV YLDEOH FDU OHV SODQV JpQpUpV j

O¶DYDQFH ULVTXHQW GH GHYHQLU SOXV RX PRLQV REVROqWHV GDQV XQ HQYLURQQHPHQW TXL

FKDQJH IRUWHPHQW� HW DXVVL GX IDLW GH OD YLVLRQ SDUWLHOOH GHV DJHQWV� &HSHQGDQW� GDQV

OD SOXSDUW GHV DSSURFKHV� OHV VLWXDWLRQV G¶LQWHUDFWLRQ VRQW GpWHFWpHV VWDWLTXHPHQW

>'(& ��� '85 ��� 90$ ��@� (Q JpQpUDO� OHV DSSURFKHV GH FRRUGLQDWLRQ OHV SOXV

XWLOLVpHV VRQW OHV VXLYDQWHV�

3RVWFRRUGLQDWLRQ GH SODQV

&KDTXH DJHQW IRUPXOH XQ HQVHPEOH GH SODQV SRVVLEOHV �SOXVLHXUV DOWHUQDWLYHV� HW

OD FRRUGLQDWLRQ FRQVLVWH j WURXYHU OD ERQQH FRPELQDLVRQ TXL JDUDQWLW O¶H[pFXWLRQ GX

SODQ JOREDO� &HWWH PpWKRGH Q¶HVW SDV YLDEOH SRXU GHX[ UDLVRQV � OD FRPSOH[LWp GX

FKRL[ HW OH ULVTXH G¶H[SORVLRQ FRPELQDWRLUH GX QRPEUH GH FRPELQDLVRQV� 'H SOXV�

FHWWH PpWKRGH VXSSRVH TXH OHV DJHQWV FRQQDLVVHQW WRXV OHV SODQV GpWDLOOpV OHV XQV GHV

DXWUHV�

3UpFRRUGLQDWLRQ GH SODQV

$YDQW GH SODQLILHU� FHUWDLQHV FRQWUDLQWHV GH SODQLILFDWLRQ VRQW

LPSRVpHV�pFKDQJpHV DX[�HQWUH DJHQWV� GH VRUWH TXH OHV SODQV SURGXLWV VRLHQW

FRPSDWLEOHV� 'DQV FH FDGUH� RQ UHWURXYH OHV ORLV VRFLDOHV j UHVSHFWHU� GHV UqJOHV GH

FRRSpUDWLRQ j DGRSWHU� HWF� &HOD VXSSRVH WRXWHIRLV TXH OHV DJHQWV SODQLILHQW GDQV XQ

FRQWH[WH UHVSHFWDQW XQH FHUWDLQH RUJDQLVDWLRQ HW TX¶LOV UHVSHFWHQW OHV UqJOHV GH

FRPSRUWHPHQWV FROOHFWLIV� &¶HVW DLQVL TXH� VRXV FHWWH K\SRWKqVH� FHUWDLQV WUDYDX[

FRQVLGqUHQW TXH O¶RUJDQLVDWLRQ GDQV OHV 60$ SHXW rWUH FRQVLGpUpH FRPPH XQ PR\HQ

GH FRRUGLQDWLRQ j ORQJ WHUPH� 0rPH HQ DGPHWWDQW FHWWH K\SRWKqVH� FHV DSSURFKHV

VRQW LQFDSDEOHV GH SUHQGUH HQ FRPSWH O¶pYROXWLRQ VSRQWDQpH GH O¶HQYLURQQHPHQW�

(QWUHODFHPHQW GH OD SODQLILFDWLRQ HW O¶H[pFXWLRQ

/¶HQWUHODFHPHQW HQWUH SODQLILFDWLRQ HW H[pFXWLRQ GH SODQV SHXW rWUH G¶XQ JUDQG

VHFRXUV GDQV OH FDV GHV HQYLURQQHPHQWV LQVWDEOHV >(/) ��E� 526 ��@� 0DLV GDQV FH

FDV� OD GpWHFWLRQ GHV VLWXDWLRQV G¶LQWHUDFWLRQ GRLW rWUH VWDWLTXH HW G\QDPLTXH j OD IRLV�

'DQV >(/) ��E@ SDU H[HPSOH� XQH VLWXDWLRQ G¶LQWHUDFWLRQ SRVLWLYH SHXW VH SUpVHQWHU

ORUV GH OD SKDVH GH UDIILQHPHQW �HW GRQF HQ FRXUV G¶H[pFXWLRQ� G¶XQH DFWLRQ DEVWUDLWH
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�SDU H[HPSOH VL XQH GHV DFWLRQV GX SODQ UHTXLHUW XQH FRPSpWHQFH QRQ ORFDOH�� /HV

LQWHUDFWLRQV QpJDWLYHV VRQW GpWHFWpHV ORUVTXH GHV DFWLRQV DSSDUWHQDQW j GHV SODQV

GLIIpUHQWV PDQLSXOHQW GHV REMHWV SDUWDJpV GH PDQLqUH FRQFXUUHQWH �YRLU ILJXUH �����

���� &ULWqUHV G¶pYDOXDWLRQ GHV V\VWqPHV GH FRRUGLQDWLRQ

/HV WHFKQLTXHV HW PpFDQLVPHV GH FRRUGLQDWLRQ SHXYHQW rWUH FODVVLILpV VHORQ OH

VSHFWUH GH O¶DXWRQRPLH� GH OD IOH[LELOLWp� GX GHJUp GH FRQWU{OH GH OD FRRUGLQDWLRQ

>/(6 ��@� /¶pYDOXDWLRQ G¶XQ PRGqOH GH FRRUGLQDWLRQ VH EDVH VXU OHV FULWqUHV VXLYDQWV

RX XQH GH OHXUV FRPELQDLVRQV �

± HIILFDFLWp HQ WHUPHV GH VROXWLRQV DWWHLQWHV RX QRQ �FRPSOpWXGH� �

± TXDOLWp GHV VROXWLRQV SURGXLWHV �FRQVLVWDQFH� HW OHXU RSSRUWXQLWp �

± DGDSWDELOLWp GX V\VWqPH �DSSUHQWLVVDJH GH FRQFHSWV LQGLYLGXHOV RX GH

UHSUpVHQWDWLRQV HW PRGqOHV GHV DXWUHV� HWF�� HW JHVWLRQ GH O¶LQFHUWDLQ �

± FODUWp HW REVHUYDELOLWp GX V\VWqPH �

± IRQFWLRQQHPHQW HQ PRGH GpJUDGp� WROpUDQFH DX[ SDQQHV� HWF� �

± UpDFWLYLWp DX[ FKDQJHPHQWV� GHJUp HW FR�W GHV LQIRUPDWLRQV pFKDQJpHV� HWF� �

± HWF�

0RGqOHV

&ULWqUHV

5pVROXWLRQ

GLVWULEXpH GH

SUREOqPHV

2UJDQLVDWLRQV 3URWRFROHV GH

FRRSpUDWLRQ

3ODQLILFDWLRQ

�� (IILFDFLWp 2XL 2XL 2XL 2XL

�� 4XDOLWp GH

VROXWLRQ

2XL 2XL 2XL 2XL

�� $GDSWDELOLWp 1RQ 2XL VL

RUJDQLVDWLRQ

G\QDPLTXH

1RQ 2XL VL

HQWUHODFHPHQW

�� &ODUWp 1RQ 1RQ 2XL 2XL

�� 7ROpUDQFH 1RQ 2XL VL

RUJDQLVDWLRQ

G\QDPLTXH

1RQ 2XL VL

HQWUHODFHPHQW

�� 5pDFWLYLWp 1RQ 2XL VL

RUJDQLVDWLRQ

G\QDPLTXH

1RQ 2XL VL

SODQLILFDWLRQ

UpDFWLYH

7DEOHDX ���� 3ULQFLSDOHV FDUDFWpULVWLTXHV G¶XQ PRGqOH GH FRRUGLQDWLRQ
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'DQV '907� SDU H[HPSOH� /HVVHU HW VRQ pTXLSH RQW FRQFHSWXDOLVp OH GHJUp GH
FRRSpUDWLRQ HQ PHVXUDQW OD SHUIRUPDQFH FRPPH OH QRPEUH WRWDO GHV VRXUFHV GH
FRQQDLVVDQFHV DFWLYpHV SDU WRXV OHV Q°XGV GH OD FROOHFWLRQ TXDQG OH V\VWqPH DWWHLQW
VD VROXWLRQ RSWLPDOH� 3OXV OD FROOHFWLRQ V¶DSSURFKH GH OD VROXWLRQ RSWLPDOH �QRPEUH
G¶DFWLYDWLRQV FRQQXHV� PRLQV RQ JDVSLOOH G¶HIIRUW HW SOXV OD SHUIRUPDQFH HVW
PHLOOHXUH�

���� &RQFOXVLRQ

/HV WUDYDX[ GpYHORSSpV GDQV OH GRPDLQH GH OD FRRUGLQDWLRQ G¶DJHQWV FRPELQHQW
VRXYHQW SOXVLHXUV GHV PpFDQLVPHV SUpVHQWpV GDQV FH FKDSLWUH� &LWRQV j WLWUH
G¶H[HPSOH OH UpVHDX GH FRQVFLHQFH �DZDUQHVV QHWZRUN� GDQV OHTXHO LO \ D
FRPPXQLFDWLRQ GH WRXWHV OHV DFWLRQV DFFRPSDJQpHV G¶XQH GLIIXVLRQ GH WRXV OHV
FKDQJHPHQWV G¶pWDWV � OHV WUDYDX[ OLDQW FRQQDLVVDQFHV FRPPXQHV HW FRPPXQLFDWLRQ
>)$* ��@� RX HQFRUH OHV WUDYDX[ HQ SODQLILFDWLRQ PXOWL�DJHQW TXL LQFOXHQW GHV
PpFDQLVPHV GH SULVH GH GpFLVLRQ GLVWULEXpH HW GH QpJRFLDWLRQ�

*OREDOHPHQW� OD SOXSDUW GHV DSSURFKHV GH FRRUGLQDWLRQ VH EDVHQW VXU OD
GLVWULEXWLRQ GX FRQWU{OH HW GHV GRQQpHV� &HWWH GLVWULEXWLRQ HVW LQKpUHQWH j
O¶DUFKLWHFWXUH LQWULQVqTXH G¶XQ 60$� /H FRQWU{OH GLVWULEXp VLJQLILH TXH FKDTXH DJHQW
SRVVqGH XQ PLQLPXP G¶DXWRQRPLH SRXU JpQpUHU GH QRXYHOOHV DFWLRQV HW GpFLGHU
TXHOV EXWV LO YD SRXUVXLYUH� (Q UHYDQFKH� FHWWH GLVWULEXWLRQ LQGXLW XQH GLVSHUVLRQ GHV
FRQQDLVVDQFHV HW XQH YXH SDUWLHOOH UHQGDQW DLQVL OD FRKpUHQFH JOREDOH GLIILFLOH j
DWWHLQGUH � G¶R� OD QpFHVVLWpH GH OD FRRUGLQDWLRQ TXL UHVWH XQ PpFDQLVPH�FOp GDQV OH
GRPDLQH GHV 60$� 3OXVLHXUV VROXWLRQV RQW pWp H[SORUpHV HW SOXVLHXUV RXYHUWXUHV
UHVWHQW j O¶pWDW G¶LQYHVWLJDWLRQ� (Q SDUWLFXOLHU� SHX GH V\VWqPHV LQWqJUHQW OH FRQFHSW
G¶DSSUHQWLVVDJH� GDQV OHXUV PpFDQLVPHV GH FRRUGLQDWLRQ� SRXU UHQIRUFHU
O¶DGDSWDELOLWp GHV DJHQWV� %HDXFRXS G¶HIIRUWV VRQW pJDOHPHQW j IRXUQLU SRXU
GpYHORSSHU GHV PpFDQLVPHV GH FRRUGLQDWLRQ TXL VRLHQW G\QDPLTXHV HW UpHOOHPHQW
GLVWULEXpV DXVVL ELHQ SRXU GHV DJHQWV FRRSpUDWLIV TXH FRPSpWLWLIV�

���� %LEOLRJUDSKLH

>$.1 ��@ $.1,1( 6�� 3,1621 6�� 6+$.81 0�)�� © 1HZ FRDOLWLRQ IRUPDWLRQ PHWKRGV IRU PXOWL�
DJHQW FRRUGLQDWLRQ ª� -HQQLQJ 1�5�� 6\NDUD .�� :RROGULGJH 0� �GLU��� ,QWHUQDWLRQDO

-RXUQDO RI $XWRQRPRXV $JHQWV DQG 0XOWL�$JHQW 6\VWHPV� .OXZHU� �����

>$/$ ��@ $/$0, 5�� 52%(57 )�� ,1*5$1' )�� 68=8.8� 6�� © $ 3DUDGLJP IRU 3ODQ�0HUJLQJ
DQG LWV XVH IRU 0XOWL�5RERW &RRSHUDWLRQ ª� GDQV 3URFHHGLQJV RI ,((( ,QWHUQDWLRQDO

&RQIHUHQFH RQ 6\VWHPV� 0DQ DQG &\EHUQHWLFV� 6DQ $QWRQLR� 7H[DV� �����

>%21 ��@ %21' $�+�� *$66(5 /� �GLU�� 5HDGLQJV LQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH�
0RUJDQ .DXIPDQQ 3XEOLVKHUV� �����
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>%5$ ��@ %5$70$10�(�� ,QWHQWLRQV� 3ODQV DQG 3UDFWLFDO 5HDVRQ� +DUYDUG 8QLYHUVLW\ 3UHVV�

&DPEULGJH� 0$� �����

>%5, ��@ %5,**6:�� &22. '�-�� © )OH[LEOH VRFLDO ODZV ª� GDQV 3URFHHGLQJV RI WKH )RXUWHHQWK

,QWHUQDWLRQDO -RLQW &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH �,-&$,����� �����

>&$6 ��@ &$67(/)5$1&+, &�� © 0RGHOOLQJ 6RFLDO $FWLRQ IRU $, $JHQWV ª� $UWLILFLDO

,QWHOOLJHQFH� ���� S� ���� �������� �����

>&$6 ��@ &$67(/)5$1&+, &�� )$/&21( 5�� © %DVLF 0HQWDO $WWLWXGHV RI D &ROODERUDWLQJ

$JHQW� &RJQLWLYH 3ULPLWLYHV IRU 0$6 ª� 0$$0$: ����� S� �������� �����

>&25 ��@ &25.,// '�'�� © +LHUDUFKLFDO 3ODQQLQJ LQ 'LVWULEXWHG (QYLURQPHQW ª� GDQV

3URFHHGLQJV RI ,-&$,¶��� S� �������� �����

>'$9 ��@ '$9,6 5�� 60,7+ 5�� © 1HJRWLDWLRQ DV D PHWDSKRU IRU GLVWULEXWHG SUREOHP VROYLQJ ª�

$UWLILFLDO ,QWHOOLJHQFH� Q� ��� S� ������� �����

>'(& ��@ '(&.(5 .�6�� /(66(5 9�5�� © *HQHUDOL]LQJ WKH 3DUWLDO *OREDO 3ODQQLQJ

$OJRULWKP ª� GDQV ,QWHUQDWLRQDO MRXUQDO RQ ,QWHOOLJHQW &RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV�

S� �������� �����

>'(& ��@ '(&.(5 .�� /(66(5 9�� © $ RQH�VKRW G\QDPLF FRRUGLQDWLRQ DOJRULWKP IRU

GLVWULEXWHG VHQVRU QHWZRUNV ª� GDQV 3URFHHGLQJV RI WKH (OHYHQWK 1DWLRQDO &RQIHUHQFH RQ

$UWLILFLDO ,QWHOOLJHQFH �$$$,����� S� �������� �����

>'(& ��@ '(&.(5 .�� /(66(5 9�� © 'HVLJQLQJ D IDPLO\ RI FRRUGLQDWLRQ PHFKDQLVPV ª� GDQV

3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO &RQI� RQ 0XOWL�DJHQWV 6\VWHPV �,&0$6���� �

S� ������ �����

>',* ��@ ',*180 )�� © $XWRQRPRXV $JHQWV ZLWK 1RUPV ª� $UWLILFLDO ,QWHOOLJHQFH DQG /DZ�

YRO� �� Q� �� S� ������ �����

>'85 ��@ '85)(( (�'�� /(66(5 9�5�� &25.,// '�� © &RKHUHQW FRRSHUDWLRQ DPRQJ

FRPPXQLFDWLQJ 3UREOHP VROYHUV ª� ,((( WUDQVDFWLRQV RQ FRPSXWHU� &���� YRO� ���

Q� ���������� �����

>'85 ��@ '85)(( (�'�� /(66(5 9�5�� &25.,// '�� © &RRSHUDWLRQ 7KURXJK &RPPXQLFDWLRQ

LQ D 'LVWULEXWHG 3UREOHP 6ROYLQJ 1HWZRUN ª� GDQV 0� +XKQV �GLU��� 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH� 3LWPDQ� �����

>'85 ��@ '85)(( (�'�� &RRUGLQDWLRQ RI 'LVWULEXWHG 3UREOHP 6ROYHUV� .OXZHU $FDGHPLF

3UHVV� %RVWRQ� �����

>'85 ��@ '85)(( (�'�� 0217*20(5< $�� © &RRUGLQDWLRQ DV 'LVWULEXWHG 6HDUFK LQ D

+LHUDUFKLFDO %HKDYLRU 6SDFH ª� ,((( 7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV�

6SHFLDO ,VVXH RQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� 60&������� S����������� �����

>'85 ��@ '85)(( (�'�� .(11< 3�.�� ./8*( .�&�� © ,QWHJUDWHG 3UHPLVVLRQ 3ODQQLQJ DQG

([HFXWLRQ IRU 8QPDQQHG *URXQG 9HKLFOHV ª� GDQV 3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO

&RQIHUHQFH RQ $XWRQRPRXV $JHQWV� S� �������� �����

>'85 ��@ '85)(( (�'�� © 'LVWULEXWHG 3UREOHP 6ROYLQJ ª� GDQV *� :HLVV �GLU��� 0XOWL�$JHQW

6\VWHPV� $ PRGHUQ DSSURDFK WR GLVWULEXWHG DUWLILFLDO LQWHOOLJHQFH� 0,7 3UHVV� �����
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>(/) ��@ (/ )$//$+�6(*+528&+1, $�� +$''$' 6�� © $ )RUPDO 0RGHO IRU &RRUGLQDWLQJ
3ODQV LQ 0XOWL�DJHQWV 6\VWHPV ª� GDQV SURFHHGLQJV RI ,QWHOOLJHQW $JHQWV :RUNVKRS�
$XJXVWD 7HFKQRORJ\ /WG� %URRNV 8QLYHUVLW\� 2[IRUG� *UDQGH�%UHWDJQH� �����

>(/) ��D@ (/ )$//$+�6(*+528&+1, $�� +$''$' 6�� © $ &RRUGLQDWLRQ $OJRULWKP IRU 0XOWL�
DJHQWV 3ODQQLQJ ª� GDQV SURFHHGLQJV RI 0$$0$:¶��� 6SULQJHU�9HUODJ� /1$, �����
(LQGKRYHQ� 1HWKHUODQGV� �����

>(/) ��E@ (/ )$//$+�6(*+528&+1, $�� +$''$' 6�� © $ 5HFXUVLYH 0RGHO IRU 'LVWULEXWHG
3ODQQLQJ ª� GDQV 3URFHHGLQJV RI ,&0$6¶�� �,QWHUQDWLRQDO &RQIHUHQFH RI 0XOWL�DJHQWV

6\VWHPV�� $$$, 3UHVV� .\RWR� -DSRQ� �����

>(/) ��@ (/ )$//$+ 6(*+528&+1, $�� 025$Í7,6 3�� 7628.,¬6 $�� © 0XOWL�&ULWHULD
1HJRWLDWLRQ IRU $JHQW�%DVHG 'HFLVLRQ PDNHUV ª� '6,¶��� �WK ,QWHUQDWLRQDO &RQIHUHQFH RQ

'HFLVLRQ 6FLHQFH ,QVWLWXWH� $WKqQHV� �����

>(/) ��@ (/ )$//$+ 6(*+528&+1, $�� 025$,7,6 3�� 7628.,$6 $�� © $Q DJJHUDJDWLRQ�
'LVDJJUHJDWLRQ $SSURDFK IRU $XWRPDWHG QHJRWLDWLRQ LQ 0XOWL�$JHQW 6\VWHPV ª� GDQV
3URFHHGLQJ RI 0$0$¶���� �0XOWL�$JHQWV DQG 0RELOH $JHQWV LQ 9LUWXDO 2UJDQL]DWLRQV

DQG (�&RPPHUFH�� :ROORQJRQJ� $XVWUDOLH� �����

>(3+ ��D@ (3+5$7, (�� 526(16&+(,1 -�6�� © $ )UDPHZRUN IRU WKH ,QWHUOHDYLQJ RI ([HFXWLRQ
DQG 3ODQQLQJ IRU '\QDPLF 7DVNV E\ 0XOWLSOH $JHQWV ª� GDQV 3URFHHGLQJV RI $7$/¶���
�����

>(3+ ��E@ (3+5$7, (�� 32//$&. (�0� 526(16&+(,1 6�� © $ WUDFWDEOH KHXULVWLF WKDW
PD[LPL]HV JOREDO XWLOLW\ WKURXJK ORFDO SODQ FRPELQDWLRQ ª� GDQV 3URFHHGLQJV RI WKH )LUVW

,QWHUQDWLRQDO &RQI� RQ 0XOWL�DJHQWV 6\VWHPV �,&0$6����� S� ������� �����

>)$* ��@ )$*,1 5�� +$/3(51 -�<�� 026(6 <�� 9$5', 0�<�� 5HDVRQQLQJ DERXW NQRZOHGJH�
0,7 3UHVV� �����

>)(5 ��@ )(5%(5 -�� /HV 6\VWqPHV 0XOWL�$JHQWV� YHUV XQH LQWHOOLJHQFH FROOHFWLYH� ,QWHU�
(GLWLRQV� �����

>*$6 ��@ *$66(5 /�� 7KH 6RFLDO '\QDPLFV RI 5RXWLQH &RPSXWHU 8VH LQ &RPSOH[
2UJDQL]DWLRQV� 3K�'� WKHVLV� 8QLYHUVLW\ RI &DOLIRUQLD� 'HSDUWPHQW RI &RPSXWHU 6FLHQFH�
,UYLQH� �����

>*(/ ��@ *(/(517(5 '�� &$55,(52 1�� © &RRUGLQDWLRQ /DQJXDJHV ª� &RPPXQLFDWLRQV RI WKH
$&0� ��� �� �����

>*(2 ��@ *(25*())0�3�� © &RPPXQLFDWLRQ DQG ,QWHUDFWLRQ LQ 0XOWL�DJHQWV 3ODQQLQJ ª� GDQV
3URFHHGLQJV RI $$$,¶��� S� �������� �����

>*(2 ��@ *(25*()) 0�3�� © $ 7KHRU\ RI $FWLRQ IRU 0XOWL�DJHQWV 3ODQQLQJ ª� GDQV $�+�
%RQG HW /� *DVVHU �GLU��� 5HDGLQJV LQ 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� 0RUJDQ
.DXIPDQQ 3XEOLVKHUV� S� �������� �����

>*(2 ��@ *(25*())0�3�� 5HDGLQJV LQ 3ODQQLQJ� 0RUJDQ .DXIPDQQ 3XEOLVKHUV� 6DQ 0DWHR�
&DOLIRUQLH� �����

>*52 ��@ *526= %�-�� .5$86 6�� © &ROODERUDWLYH SODQV IRU FRPSOH[ JURXS DFWLRQ ª� $UWLILFLDO
,QWHOOLJHQFH� ��� S� �������� �����
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>+(: ��@ +(:,77 &�� © 2SHQ LQIRUPDWLRQ V\VWHPV VHPDQWLFV IRU 'LVWULEXWHG $UWLILFLDO
,QWHOOLJHQFH ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� S� ������� �����

>+8% ��@ +8%(5 0�-�� '85)(( (�'�� © $Q LQLWLDO DVVHVVPHQW RI SODQ� UHFRJQLWLRQ�EDVHG
FRRUGLQDWLRQ IRU PXOWL�DJHQWV WHDPV ª� 3URFHHGLQJV RI WKH 6HFRQG ,QWHUQDWLRQDO &RQI� RQ

0XOWL�DJHQWV 6\VWHPV �,&0$6����� S� �������� �����

>,6+ ��@ ,6+,'$ 7�� *$66(5 /�� <2.22 0�� © 2UJDQL]DWLRQ VHOI�GHVLJQ RI GLVWULEXWHG
SURGXFWLRQ V\VWHPV ª� ,((( 7UDQV RQ .QRZO DQG 'DWD 6\V '.(�� YRO� �� Q� ��������
�����

>-(1 ��@ -(16(1 .�� 52=(1%(5* *� �GLU��� +LJK /HYHO 3HWUL 1HWV� 7KHRU\ DQG $SSOLFDWLRQV�
6SULQJHU�9HUODJ� �����

>.$% ��@ .$%$1=$ )�� © 6\QFKURQL]LQJ PXOWLDJHQW SODQV XVLQJ WHPSRUDO ORJLF
VSHFLILFDWLRQV ª� GDQV 3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO &RQI� RQ 0XOWL�DJHQWV

6\VWHPV �,&0$6����� S� �������� �����

>.(7 ��@ .(7&+3(/ 6�� © )RUPLQJ FRDOLWLRQ LQ WKH IDFH RI XQFHUWDLQ UHZDUGV ª� GDQV 3URF� RI
WKH ��WK 1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH� YRO� �� S� �������� 0HQOR 3DUN�
&$� $$$, 3UHVV� �����

>.,1 ��@ .,11< '�� /-81*%(5*0�� 5$2 $�� 621(1%(5* (�� 7,'+$5*�� :(51(5 (�� 3ODQQHG
7HDP $FWLYLW\� 3UHSURFHHGLQJV RI WKH )RXUWK (XURSHDQ :RUNVKRS RQ 0RGHOLQJ
$XWRQRPRXV $JHQWV LQ D 0XOWL$JHQW :RUOG� MXLOOHW �����

>.25 ��@ .251)(/' :�$�� +(:,77 &�� © 7KH 6FLHQWLILF &RPPXQLW\ 0HWDSKRU ª� ,(((

7UDQVDFWLRQV RQ V\VWHP� 0DQ DQG &\EHUQHWLFV� YRO� ��� Q� �� S� ������ MDQYLHU �����

>.5( ��@ .5(36 '�0�� $ FRXUVH LQ PLFURHFRQRPLF WKHRU\� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV� �����

>/(6 ��@ /(66(5 9�5�� &25.,// '�'�� © )XQFWLRQDOO\ DFFXUDWH� FRRSHUDWLYH GLVWULEXWHG
V\VWHPV ª� ,((( 7UDQV� RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� 60&���� ���� S� ������ �����

>/(6 ��@ /(66(5 9�5�� © $ UHWURVSHFWLYH YLHZ RI )$�& FLVWULEXWHG SUREOHP VROYLQJ ª� GDQV
,((( WUDQVDFWLRQ RQ 6\VWHPV� 0DQ DQG &\EUQHWLFV� 6SHFLDO LVVXH RQ 'LVWULEXWHG $, �
YRO� ��� Q� �� S� ���������� �����

>025 ��@ 025$Í7,6 3�� 7628.,¬6 $�� © $ 0XOWLFULWHULD $SSURDFK IRU 'LVWULEXWHG 3ODQQLQJ
DQG &RQIOLFW 5HVROXWLRQ IRU 0XOWL�DJHQWV 6\VWHPV ª� GDQV 3URFHHGLQJV RI WKH

,QWHUQDWLRQDO &RQIHUHQFH RQ 0XOWL�$JHQWV 6\VWHPV �,&0$6¶���� S� ������� �����

>025 ��@ 025$Í7,6 3�� 7628.,¬6 $�� © '\QDPLF 3ODQQLQJ 0RGHO IRU $JHQW¶V 3UHIHUHQFHV
6DWLVIDFWLRQ� )LUVW 5HVXOWV ª� GDQV 3URFHHGLQJV RI WKH �VW $VLD�3DFLILF &RQIHUHQFH RQ

,QWHOOLJHQW $JHQW 7HFKQRORJ\ �,$7¶���� +RQJ .RQJ� �����

>0h/ ��@ 0h//(5 +�-�� © 1HJRWLDWLRQ 3ULQFLSOHV ª� GDQV 2�+DUH HW -HQQLQJV �GLU���
)RXQGDWLRQV RI 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� S� �������� �����

>1$6 ��@ 1$6+ -�� © 7KH EDUJDLQLQJ SUREOHP ª� (FRQRPHWULD� Q� ��� S� �������� �����

>266 ��@ 2662:6., 6�� &R�RUGLQDWLRQ LQ $UWLILFLDO $JHQW 6RFLHWLHV� 6SULQJHU�9HUODJ�
/1$, ����� �����
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>5$2 ��@ 5$2 $�6�� *(25*()) 0�3�� © 0RGHOLQJ 5DWLRQDO $JHQWV ZLWKLQ D %',�
$UFKLWHFWXUH ª� GDQV WKH 3URF� RI .5¶�� �,QWHUQDWLRQDO &RQIHUHQFH RQ 3ULQFLSOHV RI

.QRZOHGJH 5HSUHVHQWDWLRQ DQG 5HDVRQLQJ�� �����

>526 ��@ 526(16&+(,1 -�6�� © 6\QFKURQL]DWLRQ RI 0XOWL�DJHQWV 3ODQV ª� GDQV 3URFHHGLQJV RI
$$$,¶��� S� �������� �����

>526 ��@ 526(16&+(,1 -�� =/27.,1 *�� © 5XOHV RI (QFRXQWHU ± 'HVLJQLQJ &RQYHQWLRQV IRU
DXWRPDWHG QHJRWLDWLRQ ª� $, PDJD]LQH� YRO� ��� Q� �� S� ������ �����

>6(1 ��@ 6(1 6�� 6$5$7+, '877$ 3�� © 6HDUFKLQJ IRU RSWLPDO FRDOLWLRQ VWUXFWXUHV ª� GDQV
3URF� RI ,&0$6¶����� ,((( 3UHVV� %RVWRQ� 0DVVDFKXVHWWV� �����

>6+( ��@ 6+(25< 2�� .5$86 6�� © )RUPDWLRQ RI RYHUODSSLQJ FRDOLWLRQV IRU SUHFHGHQFH�RUGHUHG
WDVN�H[HFXWLRQ DPRQJ DXWRQRPRXV DJHQWV ª� GDQV 3URF� RI ,&0$6¶��� 0,7 3UHVV� �����

>6,& ��@ 6,&+0$1 -�� &217( 5�� '(0$=($8 <�� &$67(/)5$1&+, &�� © 5HDVRQLQJ DERXW
2WKHUV 8VLQJ 'HSHQGHQFH 1HWZRUNV ª� GDQV 3URFHHGLQJV RI WKH �UG ,WDOLDQ :RUNVKRS RQ

'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH� $,
,$� 5RPH� ,WDOLH� �����

>6,& ��@ 6,&+0$1 -�6�� &217( 5�� '(0$=($8 <�� &$67(/)5$1&+, &�� © $ 6RFLDO 5HDVRQLQJ
0HFKDQLVP %DVHG 2Q 'HSHQGHQFH 1HWZRUNV ª� (&$, ����� S� �������� �����

>60, ��@ 60,7+ 5�*�� © 7KH &RQWUDFW 1HW 3URWRFRO� +LJK�/HYHO &RPPXQLFDWLRQ DQG &RQWURO LQ
'LVWULEXWHG 3UROHP 6ROYHU ª� ,((( 7UDQV� RQ FRPSXWHUV� YRO� ��� Q� ��� S� ���������� �����

>6<& ��@ 6<&$5$ .�� 527+ 6�� 6$'(+ 1�� )2;0�� © 'LVWULEXWHG FRQVWUDLQHG KHXULVWLF VHDUFK ª�
,((( 7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� 60&������� S� ���������� �����

>6<& ��@ 6<&$5$ .�� © $UJXPHQWDWLRQ� 3ODQQLQJ 2WKHU $JHQWV¶ 3ODQV ª� GDQV 3URFHHGLQJV RI
,-&$,¶��� 'HWURLW� 0LFKLJDQ� S� �������� �����

>9$8 ��@ 9$89(57 *�� (/ )$//$+ 6(*+528&+1, $�� © &RDOLWLRQ IRUPDWLRQ IRU HJRLVWLF
DJHQWV ª� GDQV 3URFHHGLQJ RI 0$0$¶���� �0XOWL�$JHQWV DQG 0RELOH $JHQWV LQ 9LUWXDO

2UJDQL]DWLRQV DQG (�&RPPHUFH�� :ROORQJRQJ� $XVWUDOLH� �����

>9$8 ��@ 9$89(57 *�� (/ )$//$+ 6(*+528&+1, $�� © &RDOLWLRQ IRUPDWLRQ DPRQJ VWURQJ
DXWRQRPRXV DQG ZHDN UDWLRQDO DJHQWV ª� GDQV 3URFHHGLQJ RI 0$$0$:¶���� �0RGHOLQJ

$XWRQRPRXV $JHQWV LQ 0XOWL�$JHQWV :RUOG�� $QQHF\� )UDQFH� �����

>90$ ��@ 921 0$57,$/ )�� &RRUGLQDWLQJ 3ODQV RI $XWRQRPRXV $JHQWV� 6SULQJHU�9HUODJ�
/1$,� �����

>=/2 ��@ =/27.,1 *�� 526(16&+(,1 -�6�� © &RRSHUDWLRQ DQG &RQIOLFW 5HVROXWLRQ YLD
1HJRWLDWLRQ $PRQJ $XWRQRPRXV $JHQWV LQ 1RQFRRSHUDWLYH 'RPDLQV ª� ,(((

7UDQVDFWLRQV RQ 6\VWHPV� 0DQ� DQG &\EHUQHWLFV� YRO� ��� Q� �� S� ���������� QRYHPEUH�
GpFHPEUH �����

>=/2 ��@ =/27.,1 *�� 526(16&+(,1 -�6�� © &RDOLWLRQ� FU\SWRJUDSK\� DQG VWDELOLW\�
PHFKDQLVPV IRU FRDOLWLRQ IRUPDWLRQ LQ WDVN RULHQWHG GRPDLQ ª� GDQV 3URF� RI WKH ��WK

1DWLRQDO &RQIHUHQFH RQ $UWLILFLDO ,QWHOOLJHQFH� YRO� �� S� �������� 0HQOR 3DUN� &$�
$$$, 3UHVV� �����

>=/2 ��@ =/27.,1 *�� 526(16&+(,1 -�6�� © 0HFKDQLVP GHVLJQ IRU DXWRPDWHG QHJRWLDWLRQ DQG
LWV DSSOLFDWLRQ WR WDVN RULHQWHG GRPDLQV ª� $UWLILFLDO ,QWHOOLJHQFH� ��� S� �������� �����



&KDSLWUH����

(QYLURQQHPHQWV�GH�GpYHORSSHPHQW�

���� ,QWURGXFWLRQ

&HWWH GHUQLqUH GpFHQQLH D YX IOHXULU XQ WUqV JUDQG QRPEUH GH PRGqOHV� GH

ODQJDJHV HW G¶DUFKLWHFWXUHV GRQW OH EXW HVW GH GpYHORSSHU GHV V\VWqPHV j SOXVLHXUV

HQWLWpV DXWRQRPHV SRXYDQW FRRSpUHU HQWUH HOOHV� &HV HQWLWpV VRQW DSSHOpHV DJHQWV�

&HWWH SUROLIpUDWLRQ HVW OH VLJQH GX JUDQG LQWpUrW SRXU O¶DJHQW HW OH V\VWqPH PXOWL�

DJHQW� &HSHQGDQW� GDQV GH QRPEUHX[ FDV� OHV SURSRVLWLRQV VRQW FRQFHSWXHOOHV HW QH

VRQW SDV pWD\pHV SDU GHV UpDOLVDWLRQV SUDWLTXHV SHUPHWWDQW GH OHV YDOLGHU� /D GLIILFXOWp

GH UpDOLVDWLRQ GHV V\VWqPHV PXOWL�DJHQWV HVW QRWDPPHQW GXH j OD PXOWLSOLFLWp� j OD

ULFKHVVH HW j OD FRPSOH[LWp GHV FRQFHSWV VRXV�MDFHQWV �FRRUGLQDWLRQ� LQWHUDFWLRQ�

RUJDQLVDWLRQ� HWF��� &HWWH FRPSOH[LWp UHQG� SDU DLOOHXUV� O¶XWLOLVDWLRQ GH OD PDMRULWp GHV

RXWLOV H[LVWDQWV WUqV GLIILFLOH SDU OHV © QRQ�DXWHXUV ª HW TXDVLPHQW LPSRVVLEOH SDU GHV

© QRQ�VSpFLDOLVWHV ª GHV V\VWqPHV PXOWL�DJHQWV�

&H QRXYHDX SDUDGLJPH FRQQDvW XQ WUqV YLI VXFFqV FKH] OHV LQGXVWULHOV SRXU TXL LO

SURPHW GHV RXWLOV GH FRQFHSWLRQ�LPSOpPHQWDWLRQ IOH[LEOHV HW DGDSWDWLIV� %HDXFRXS

G¶LQGXVWULHOV VRQW FRQYDLQFXV TXH OHV V\VWqPHV PXOWL�DJHQWV RIIUHQW OD VROXWLRQ j

SOXVLHXUV SUREOqPHV GH FRQFHSWLRQ� GH PRGpOLVDWLRQ HW GH UpDOLVDWLRQ TXH O¶RQ Q¶D SDV

VX UpVRXGUH DYHF OHV SDUDGLJPHV HW PpWKRGHV H[LVWDQWV WHOV TXH OHV REMHWV� 3DU

H[HPSOH� SRXU FRQFHYRLU OH PRGqOH RUJDQLVDWLRQQHO G¶XQ V\VWqPH G¶LQIRUPDWLRQ� LO

VHPEOH pYLGHQW TXH O¶XWLOLVDWLRQ G¶XQH RUJDQLVDWLRQ G¶DJHQWV IDFLOLWHUDLW OD FRQFHSWLRQ

G¶XQH SDUW HW DPpOLRUHUDLW OH PRGqOH G¶DXWUH SDUW�

&KDSLWUH UpGLJp SDU =DKLD *8(66280 HW 0LFKHO 2&&(//2�
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/HV HQYLURQQHPHQWV GH GpYHORSSHPHQW PXOWL�DJHQWV VRQW QpFHVVDLUHV SRXU

FRXURQQHU OH JUDQG VXFFqV GH FH SDUDGLJPH� &HV HQYLURQQHPHQWV SHUPHWWHQW DX[

XWLOLVDWHXUV GH FRQFHYRLU HW GH UpDOLVHU OHXUV DSSOLFDWLRQV VDQV SHUGUH GH WHPSV j

FRPSUHQGUH OHV GLIIpUHQWV FRQFHSWV� '¶DXWUH SDUW� XQH PLVH HQ °XYUH UHVWH OD

PHLOOHXUH YDOLGDWLRQ SRVVLEOH�

&H FKDSLWUH D SRXU EXW GH IDLUH OH SRLQW VXU OHV GLIIpUHQWV HQYLURQQHPHQWV GH

GpYHORSSHPHQW GH V\VWqPHV PXOWL�DJHQWV HW PRQWUHU O¶DSSRUW GH FHV HQYLURQQHPHQWV

SDU UDSSRUW DX[ RXWLOV FODVVLTXHV �REMHWV� V\VWqPHV H[SHUWV� HWF��� ,O V¶DJLW� G¶XQH SDUW�

GH SUpVHQWHU OHV SULQFLSDOHV FRPSRVDQWHV G¶XQ HQYLURQQHPHQW GH GpYHORSSHPHQW GH

V\VWqPHV PXOWL�DJHQWV HW OD GLIIpUHQFH DYHF OHV GLIIpUHQWHV WHFKQLTXHV H[LVWDQWHV� HW

G¶DXWUH SDUW� GH FHUQHU OHV FDUDFWpULVWLTXHV G¶XQ HQYLURQQHPHQW GH GpYHORSSHPHQW�

���� 'HV GpILV SRXU OHV HQYLURQQHPHQWV GH GpYHORSSHPHQW PXOWL�DJHQWV

/HV V\VWqPHV PXOWL�DJHQWV RQW pWp DSSOLTXpV DYHF VXFFqV GDQV GHV GRPDLQHV

G¶DSSOLFDWLRQ WHOV TXH OH FRQWU{OH RX OD VLPXODWLRQ GH SURFHVVXV G\QDPLTXHV

FRPSOH[HV �OD URERWLTXH� OH PRQLWRUDJH GH SURFpGpV LQGXVWULHOV RX OD VLPXODWLRQ

G¶pFRV\VWqPHV�� ,OV RIIUHQW XQH VROXWLRQ DX[ OLPLWHV GHV WHFKQLTXHV FODVVLTXHV

QRWDPPHQW FHOOHV GH O¶LQWHOOLJHQFH DUWLILFLHOOH�

/HV V\VWqPHV PXOWL�DJHQWV FRQVWLWXHQW XQ RXWLO SRXU PRGpOLVHU FHV GRPDLQHV

FRPSOH[HV PDLV LOV RQW pJDOHPHQW O¶DPELWLRQ GH IDFLOLWHU OHV GLIIpUHQWHV pWDSHV GH

GpYHORSSHPHQW� ,OV IRXUQLVVHQW� HQ HIIHW� GH QRPEUHXVHV IDFLOLWpV SRXU GpYHORSSHU

GHV V\VWqPHV FRPSOH[HV� &HFL HVW SULQFLSDOHPHQW G� j OHXUV FDUDFWpULVWLTXHV�

&HSHQGDQW� OD PLVH HQ °XYUH G¶XQ V\VWqPH SRVVpGDQW GH WHOOHV FDUDFWpULVWLTXHV HVW

VRXYHQW XQH WkFKH FRPSOH[H� (OOH UHIOqWH OD FRPSOH[LWp GH O¶RSpUDWLRQQDOLVDWLRQ GHV

V\VWqPHV PXOWL�DJHQWV� /H SURFHVVXV GH GpYHORSSHPHQW HVW UHQGX FRPSOH[H SDU OH

IDLW TXH OHV V\VWqPHV PXOWL�DJHQWV VRQW �

± GHV V\VWqPHV RXYHUWV � O¶LGpH VRXV�MDFHQWH HVW G¶DSSRUWHU j O¶XWLOLVDWHXU SOXV GH

VRXSOHVVH GDQV OH GpYHORSSHPHQW HW O¶H[SORLWDWLRQ GHV V\VWqPHV PXOWL�DJHQWV�

/¶XWLOLVDWHXU GHYUDLW� SDU H[HPSOH� SRXYRLU FUpHU XQH SDUWLH GH VRQ V\VWqPH� OD WHVWHU

HW HQVXLWH GpYHORSSHU OHV DXWUHV SDUWLHV� 8QH SOXV JUDQGH VRXSOHVVH HVW DLQVL DWWHLQWH

ORUVTXH SOXVLHXUV SDUWLHV RX DSSOLFDWLRQV GpYHORSSpHV LQGpSHQGDPPHQW SHXYHQW rWUH

FRQQHFWpHV RX LQWpJUpHV j G¶DXWUHV DSSOLFDWLRQV �

± GHV V\VWqPHV KpWpURJqQHV � O¶KpWpURJpQpLWp HVW XQH FDUDFWpULVWLTXH WUqV

LPSRUWDQWH GHV V\VWqPHV FRPSOH[HV� &HFL HVW QRWDPPHQW G� j OD QpFHVVLWp

G¶DFFRPSOLU XQ KDXW QLYHDX G¶LQWHURSpUDELOLWp HQWUH GHV DJHQWV KpWpURJqQHV�

'LIIpUHQWV W\SHV G¶KpWpURJpQpLWp SHXYHQW rWUH FRQVLGpUpV �

� PXOWLSOLFLWp GHV ODQJDJHV G¶LPSOpPHQWDWLRQ�

� PXOWLSOLFLWp GHV SODWHV�IRUPHV G¶H[pFXWLRQ�

� PXOWLSOLFLWp GHV IRUPDOLVPHV GH UHSUpVHQWDWLRQ GHV FRQQDLVVDQFHV �
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/H SURFHVVXV GH GpYHORSSHPHQW G¶XQ V\VWqPH PXOWL�DJHQW GHYUDLW DLQVL WHQLU

FRPSWH GX FRQWH[WH HW GHV FRPSpWHQFHV GX GpYHORSSHXU� &HW XWLOLVDWHXU VRXKDLWHUDLW

DYRLU OD SRVVLELOLWp G¶XWLOLVHU VRQ ODQJDJH� VD SODWH�IRUPH� HWF� ,O VRXKDLWHUDLW

pJDOHPHQW SRXYRLU UpXWLOLVHU VHV SURJUDPPHV FRPPH EULTXHV GH EDVH SRXU OD

FRQVWUXFWLRQ GH VRQ V\VWqPH �

± GHV V\VWqPHV HQ LQWHUDFWLRQ � FKDTXH DJHQW HVW FRQoX SRXU LQWHUDJLU

FRUUHFWHPHQW �F¶HVW�j�GLUH HQ UHVSHFWDQW XQ SURWRFROH� DYHF OHV DXWUHV DJHQWV GX

V\VWqPH� 8Q HQYLURQQHPHQW GH GpYHORSSHPHQW JXLGH HW RULHQWH OH GpYHORSSHXU SRXU

XWLOLVHU OHV SURWRFROHV SUpGpILQLV� ,O GHYUDLW pJDOHPHQW RIIULU XQH ERQQH

GRFXPHQWDWLRQ GH FHV GLIIpUHQWV SURWRFROHV �

± GHV V\VWqPHV GLVWULEXpV � XQ V\VWqPH PXOWL�DJHQW HVW SDU GpILQLWLRQ XQ V\VWqPH

GLVWULEXp� &HFL SHUPHW j FHV V\VWqPHV G¶KpULWHU GH WRXV OHV DYDQWDJHV GHV V\VWqPHV

GLVWULEXpV PDLV pJDOHPHQW GH OD FRPSOH[LWp GH OHXU FRQFHSWLRQ�

/D FRQFHSWLRQ HW OD UpDOLVDWLRQ GHV V\VWqPHV PXOWL�DJHQWV HVW DLQVL GLIILFLOH� &HV

V\VWqPHV RQW WRXV OHV SUREOqPHV GHV V\VWqPHV GLVWULEXpV HW FRQFXUUHQWV� '¶DXWUHV

SUREOqPHV VRQW OLpV j OHXUV FDUDFWpULVWLTXHV HW VRSKLVWLFDWLRQV WHOOHV TXH OD IOH[LELOLWp

GHV LQWHUDFWLRQV HW OD G\QDPLTXH GHV RUJDQLVDWLRQV�

/HV FDUDFWpULVWLTXHV GHV V\VWqPHV PXOWL�DJHQWV HQJHQGUHQW� HQ HIIHW� GHV REVWDFOHV

TX¶LO IDXGUDLW pOLPLQHU RX FRQWRXUQHU SRXU OHV RSpUDWLRQQDOLVHU� 3DU H[HPSOH� OHV

GHX[ IRQFWLRQQDOLWpV VXLYDQWHV VRQW IRUWHPHQW FRQWUDLQWHV SDU OHV FDUDFWpULVWLTXHV

SUpFpGHQWHV WHOOHV TXH OD GLVWULEXWLRQ HW O¶KpWpURJpQpLWp�

2EVHUYDWLRQ HW FRQWU{OH GX V\VWqPH � OD FRQVWUXFWLRQ G¶XQ V\VWqPH PXOWL�DJHQW

QpFHVVLWH O¶LGHQWLILFDWLRQ GHV GLIIpUHQWV DJHQWV TXL SHXYHQW FRRSpUHU SRXU UpVRXGUH XQ

SUREOqPH� 8Q GHV SUREOqPHV TXH SRVH OD FRQFHSWLRQ HW OD UpDOLVDWLRQ GHV V\VWqPHV

PXOWL�DJHQWV HVW GH VDYRLU FRPPHQW REVHUYHU� FRPSUHQGUH HW FRQWU{OHU OD

FRRUGLQDWLRQ GDQV XQH RUJDQLVDWLRQ G¶DJHQWV� /HV V\VWqPHV PXOWL�DJHQWV RQW

SOXVLHXUV FDUDFWpULVWLTXHV TXL UHQGHQW WUqV FRPSOH[HV OHXU REVHUYDWLRQ HW OHXU

FRQWU{OH� /H SUREOqPH PDMHXU HVW OD GLVWULEXWLRQ� &KDTXH DJHQW D VRQ SURSUH

HQVHPEOH GH YDULDEOHV UHSUpVHQWDQW VHV GRQQpHV HW VHV pWDWV PHQWDX[� HW OD

V\QFKURQLVDWLRQ HVW OLPLWpH XQLTXHPHQW j FH TXL SHXW VH IDLUH SDU HQYRL GH PHVVDJHV�

&HV IDFWHXUV QH IDFLOLWHQW SDV O¶REWHQWLRQ RX O¶REVHUYDWLRQ GH O¶pWDW GX V\VWqPH PXOWL�

DJHQW� &HW pWDW Q¶HVW TX¶XQ HQVHPEOH G¶pWDWV ORFDX[ GLVWULEXpV� &H SUREOqPH VH FDFKH

GHUULqUH SOXVLHXUV SUREOqPHV GH GpYHORSSHPHQW GH V\VWqPHV PXOWL�DJHQWV� 3DU

H[HPSOH� SRXU LQWURGXLUH XQ QRXYHO DJHQW GDQV XQH DSSOLFDWLRQ� OH GpYHORSSHXU

VRXKDLWH VRXYHQW FRPSUHQGUH FH TXL H[LVWH RX� HQ G¶DXWUH WHUPHV� O¶DSSOLFDWLRQ j

ODTXHOOH OH QRXYHO DJHQW VHUDLW LQWpJUp�

([pFXWLRQ HW GHEXJJLQJ � LO HVW GLIILFLOH GH VXLYUH� SDU H[HPSOH� O¶H[pFXWLRQ G¶XQ

DJHQW SDV j SDV HW FRPSUHQGUH VRQ H[pFXWLRQ� &HFL HVW QRWDPPHQW G� j VHV

LQWHUDFWLRQV DYHF OH PRQGH H[WpULHXU HW OHV DXWUHV DJHQWV� 8Q DJHQW SHXW DLQVL
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LQWHUURPSUH VRQ SURFHVVXV GH GpOLEpUDWLRQ SRXU UpSRQGUH j OD UHTXrWH G¶XQ DXWUH

DJHQW GH VRQ RUJDQLVDWLRQ�

���� 9HUV XQH JpQpULFLWp GH O¶RSpUDWLRQQDOLVDWLRQ GHV 60$

'H QRPEUHXVHV QRWLRQV HQWUHQW HQ MHX GDQV OD FRQFHSWLRQ G¶XQ 60$� FRPPH OD

GHVFULSWLRQ GHV DJHQWV j WUDYHUV OHXUV FRPSRUWHPHQWV� OHXUV FRQQDLVVDQFHV RX OD

GHVFULSWLRQ GHV LQWHUDFWLRQV� &HV FRQFHSWV GRQQHQW OLHX j GH QRPEUHX[ PRGqOHV

VSpFLILTXHV XWLOLVDQW GHV IRUPDOLVPHV YDULpV� 6HORQ TX¶LOV V¶LQVFULYHQW GDQV XQH

ORJLTXH GH GpFRPSRVLWLRQ GH SUREOqPHV RX G¶LQWpJUDWLRQ GH V\VWqPHV� OHV DXWHXUV

FHQWUHQW OHXUV WUDYDX[ SOXV SDUWLFXOLqUHPHQW VXU OHV DJHQWV RX OHV LQWHUDFWLRQV� <RDY

6KRKDP LQWURGXLW OD QRWLRQ GH SURJUDPPDWLRQ RULHQWpH DJHQW >6+2 ��@ �HQ

UpIpUHQFH j OD SURJUDPPDWLRQ RULHQWpH REMHW� HQ SURSRVDQW GH GRQQHU XQH YLVLRQ

VRFLpWDOH GH OD SURJUDPPDWLRQ� GDQV ODTXHOOH OHV XQLWpV RSpUDWLRQQHOOHV VRQW GHV

HQWLWpV GRWpHV G¶XQ pWDW PHQWDO� GH FRPSpWHQFHV HW GH FUR\DQFHV HW HQ V¶DWWDFKDQW j

GpILQLU SUpFLVpPHQW OHV PRGqOHV GH FHV DJHQWV� '¶DXWUHV VH SUpRFFXSHQW SOXW{W GH

O¶LQWHURSpUDELOLWp HQWUH V\VWqPHV HW SURSRVHQW GHV PRGqOHV SRXU O¶LQWHUDFWLRQ HW OD

FRRUGLQDWLRQ pYROXDQW YHUV FH TXH O¶RQ SHXW TXDOLILHU GH SURJUDPPDWLRQ RULHQWpH

LQWHUDFWLRQ� /HV RXWLOV JpQpULTXHV UHOqYHQW GRQF GH GHX[ VRXFLV SULQFLSDX[ � UpDOLVHU

OHV PRGqOHV HW LQWpJUHU FHV PRGqOHV HQ GHV 60$ RSpUDWLRQQHOV�

&HV GHX[ SUpRFFXSDWLRQV FRQGXLVHQW j GHV RXWLOV GH QDWXUH GLIIpUHQWH� TXL VRXYHQW

IRQW DSSHO O¶XQ j O¶DXWUH� 2Q SHXW GLVWLQJXHU �

± GHV RXWLOV GH EDVH �WHOV GHV ODQJDJHV RX OHV DUFKLWHFWXUHV ORJLFLHOOHV� TXL PHWWHQW

HQ °XYUH GHV PRGqOHV GH EDVH G¶DJHQW� G¶LQWHUDFWLRQ� G¶RUJDQLVDWLRQ� HWF�� PDLV TXL

UHVWHQW VRXYHQW FHQWUpV VXU OHV PRGqOHV HX[�PrPHV �

± GHV RXWLOV LQWpJUpV TXL VRQW SOXV FHQWUpV VXU OH 60$ UpVXOWDQW HW VH SUpRFFXSHQW

SOXV GH O¶DVVHPEODJH GHV PRGqOHV GH EDVH HW GH O¶DVVLVWDQFH DX GpYHORSSHPHQW�

1RXV SUpVHQWRQV GDQV FHWWH SDUWLH XQH UpWURVSHFWLYH GH O¶pYROXWLRQ GHV

HQYLURQQHPHQWV GpGLpV j OD FRQFHSWLRQ GH 60$ j WUDYHUV XQH GHVFULSWLRQ GHV RXWLOV

�ODQJDJHV� DUFKLWHFWXUHV� HQYLURQQHPHQWV LQWpJUpV� LVVXV GH FH FKHPLQHPHQW YHUV OD

JpQpULFLWp�

������ 'HV ODQJDJHV GH SURJUDPPDWLRQ

*pQpUDOHPHQW� SRXU OD UpDOLVDWLRQ FRQFUqWH GX 60$� OHV FRQFHSWHXUV GHV PRGqOHV

VH WRXUQHQW YHUV OD SURGXFWLRQ GH ODQJDJHV G¶LPSODQWDWLRQ GpGLpV j FKDTXH DVSHFW�

0DLV LOV GRLYHQW DORUV QpFHVVDLUHPHQW IRXUQLU GHV FRQVWUXFWLRQV HW SULPLWLYHV GH KDXW

QLYHDX GDQV OHV RXWLOV G¶LPSODQWDWLRQ� 2Q WURXYH HVVHQWLHOOHPHQW GHX[ DSSURFKHV

SRXU IRXUQLU FHV VWUXFWXUHV GH KDXW QLYHDX� /D SUHPLqUH HVW GH VSpFLILHU GH QRXYHDX[
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ODQJDJHV R� OHV FDUDFWpULVWLTXHV DJHQW HW PXOWL�DJHQW VRQW GHV SULPLWLYHV� /D VHFRQGH

HVW G¶XWLOLVHU GHV ODQJDJHV JpQpULTXHV SRXU FRQVWUXLUH GHV FRXFKHV GH QLYHDX 60$�

/HV HQYLURQQHPHQWV SURSRVpV VRQW GDQV OH SUHPLHU FDV GHV ODQJDJHV GH

SURJUDPPDWLRQ j SDUW HQWLqUH� FRPSLOpV RX LQWHUSUpWpV HW� GDQV OH GHX[LqPH FDV� GHV

ELEOLRWKqTXHV GH SULPLWLYHV HW VWUXFWXUHV GH GRQQpHV GLVSRQLEOHV SRXU GHV ODQJDJHV

K{WHV�

�������� 8Q ODQJDJH G¶DJHQW � $*(17�

$*(17� HVW XQ SUpFXUVHXU GDQV OD PHVXUH R� LO SURSRVH XQ QRXYHDX VW\OH GH

SURJUDPPDWLRQ HW XQ YUDL ODQJDJH GH SURJUDPPDWLRQ LQWpJUDQW XQ JUDQG QRPEUH GHV

FRQFHSWV GpILQLVVDQW OD QRWLRQ G¶DJHQW� 6KRKDP SUpVHQWH VD SURJUDPPDWLRQ RULHQWpH

DJHQW >6+2 ��@ FRPPH XQH VSpFLDOLVDWLRQ GH OD SURJUDPPDWLRQ RULHQWpH REMHW� R�

OHV PRGXOHV �DSSHOpV DJHQWV� VRQW PXQLV G¶XQ pWDW PHQWDO FRPSRVp GH FUR\DQFHV VXU

HX[�PrPHV� VXU OHV DXWUHV HW VXU OH PRQGH� GH FRPSpWHQFHV HW GH FDSDFLWpV GH

GpFLVLRQ� ,O SURSRVH XQ ODQJDJH GH SURJUDPPDWLRQ LQWHUSUpWp $*(17� SHUPHWWDQW GH

SURJUDPPHU OHV DJHQWV�

$*(17� HVW IRQGp VXU XQ ODQJDJH IRUPHO UpGXLW XWLOLVDQW OD ORJLTXH PRGDOH SRXU

GpFULUH OHV pWDWV PHQWDX[� /HV DJHQWV VRQW SURJUDPPpV HQ WHUPHV GH UqJOHV

G¶pFKDQJH PHQWDO� $*(17� D WURLV FRPSRVDQWHV � �� XQ V\VWqPH ORJLTXH SRXU

GpILQLU OHV pWDWV PHQWDX[ GH O¶DJHQW � �� XQ ODQJDJH GH SURJUDPPDWLRQ SRXU

SURJUDPPHU GHV DJHQWV HW �� XQ SURFHVVXV © DJHQWLILFDWLRQ ª� SRXU FRPSLOHU OHV

SURJUDPPHV DJHQWV HQ XQ V\VWqPH H[pFXWDEOH �EDV�QLYHDX�� /HV FRQFHSWV GH EDVH

VRQW �

± OHV $FWLRQV SURYRTXDQW GHV IDLWV GpWHUPLQpV �H[WHUQHV RX LQWHUQHV� SDU GHV

GpFLVLRQV�

± OHV &DSDFLWpV LQGLTXDQW GDQV TXHOOH PHVXUH O¶DJHQW HVW FDSDEOH G¶HIIHFWXHU XQH

DFWLRQ�

± OHV &UR\DQFHV IDLVDQW UpIpUHQFH j O¶pWDW GX PRQGH� DX[ pWDWV PHQWDX[ HW DX[

FRPSpWHQFHV GHV DXWUHV� HW FRQWUDLJQDQW OHV GpFLVLRQV�

± OHV 2EOLJDWLRQV WUDGXLVDQW GHV HQJDJHPHQWV HW SURSRVDQW GHV DOWHUQDWLYHV SRXU

OHV GpFLVLRQV�

/H PRWHXU GH O¶DJHQW FRQWU{OH O¶pYROXWLRQ GH O¶pWDW PHQWDO HW OHV DFWLRQV VRQW

H[pFXWpHV HQ WDQW TX¶HIIHWV GH ERUG GH FHWWH pYROXWLRQ� /H F\FOH GH FRQWU{OH HVW DVVH]

VLPSOH �YRLU ILJXUH ����� ,O FRQVLVWH HQ OD UpSpWLWLRQ GH OD ERXFOH VXLYDQWH � OLUH OHV

PHVVDJHV� PHWWUH j MRXU O¶pWDW PHQWDO HW H[pFXWHU OHV DFWLRQV SUpYXHV SRXU OH F\FOH

FRXUDQW�

$*(17� HVW GpILQL SDU XQH JUDPPDLUH TXH O¶RQ SHXW WURXYHU GDQV >6+2 ��@� ,O

HVW pFULW HQ &RPPRQ /,63 PDLV VXLW XQH RUJDQLVDWLRQ HQ UqJOHV GH SURGXFWLRQ� ,O

SHUPHW G¶pQRQFHU �
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± GHV IDLWV �H[SUHVVLRQV GH SUpGLFDWV��

± GHV DFWLRQV SULYpHV RX GH FRPPXQLFDWLRQ �FRQGLWLRQQHOOHV RX QRQ�� GRQW YRLFL

TXHOTXHV H[HPSOHV �

� '2 �WHPSV! �DFWLRQ SULYpH! � H[pFXWH XQH DFWLRQ LQWHUQH j O¶DJHQW�

� ,1)250 �WHPSV! �DJHQW! �IDLW! � FRPPXQLTXH XQ IDLW j XQ DXWUH DJHQW�

� 5(48(67 �WHPSV! �DJHQW! �IDLW! � UHTXLHUW O¶H[pFXWLRQ G¶XQH DFWLRQ j XQ

DXWUH DJHQW �

± GHV UqJOHV G¶H[pFXWLRQ GHV HQJDJHPHQWV H[SULPpHV SDU O¶LQVWUXFWLRQ &200,7

�FRQGLWLRQ VXU OHV PHVVDJHV! �FRQGLWLRQ VXU O¶pWDW PHQWDO! �OLVWH G¶DFWLRQV!�

 

)LJXUH ���� /H F\FOH GH FRQWU{OH G¶XQ DJHQW $*(17�

8Q SURJUDPPH $*(17� SHXW rWUH YX FRPPH XQH VpTXHQFH GH UqJOHV GH

SURGXFWLRQ H[SULPDQW OH FRPSRUWHPHQW GH O¶DJHQW� SUpFpGpHV SDU XQH GpILQLWLRQ GHV

FDSDFLWpV GH O¶DJHQW HW GH VHV FUR\DQFHV LQLWLDOHV� /D G\QDPLTXH GH O¶DJHQW HVW

UpDOLVpH SDU XQ GpFOHQFKHPHQW HQ FKDvQDJH DYDQW GH FHV UqJOHV�

�������� 3DQRUDPD GHV ODQJDJHV PXOWL�DJHQWV

1RXV GLVWLQJXRQV GHX[ W\SHV GH ODQJDJHV � GHV ODQJDJHV j SDUW HQWLqUH HW GHV

ELEOLRWKqTXHV SRXU GHV ODQJDJHV WUDGLWLRQQHOV�

���������� 'HV ODQJDJHV j SDUW HQWLqUH

/HV SURGXFWLRQV GH ODQJDJHV G¶DJHQWV j SDUW HQWLqUH VRQW WUqV GLYHUVLILpHV� (OOHV

pWHQGHQW OHV EDVHV MHWpHV SDU $*(17�� VRLW GX SRLQW GH YXH GHV PRGqOHV PLV HQ

°XYUH� VRLW GX SRLQW GH YXH GHV RXWLOV UpVXOWDQWV�

/$/2 >*$8 ��@ UHSUHQG OHV FRQFHSWV GH EDVH GH $*(17�� PDLV LO HQ IRXUQLW

XQH H[SUHVVLRQ SOXV ODUJH GX FRPSRUWHPHQW GHV DJHQWV� /¶XWLOLVDWHXU SHXW FKRLVLU GH
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VSpFLILHU OH FRPSRUWHPHQW j O¶DLGH GH UqJOHV FRPPH GDQV $*(17�� j O¶DLGH G¶XQ

HQVHPEOH GH SODQV RX SOXV VLPSOHPHQW G¶XQH IDoRQ SURFpGXUDOH� /¶LQWpUrW GH /$/2

SDU UDSSRUW j $*(17� UpVLGH VXUWRXW GDQV VRQ DVSHFW FRPSLOp� /H FRPSLODWHXU

/$/2 JpQqUH j SDUWLU GX SURJUDPPH GH O¶DJHQW� XQ FRGH VRXUFH &�� SRXU O¶DJHQW� HW

OH FRGH VRXUFH G¶XQ SURJUDPPH G¶LQVWDOODWLRQ GDQV OD EDVH GH GRQQpHV �RULHQWpH

REMHW� GHV DJHQWV TXL FRQWLHQW DX ODQFHPHQW OHV FUR\DQFHV HW HQJDJHPHQWV LQLWLDX[ GH

O¶DJHQW �YRLU ILJXUH ����� *UkFH j FHWWH EDVH� /$/2 FRQVWLWXH XQH DYDQFpH SUDWLTXH

SDU UDSSRUW j $*(17��

 

)LJXUH ���� /H FRPSLODWHXU /$/2

3/$&$ �3/$QQLQJ &RPPXQLFDWLQJ $JHQW� >7+2 ��@ HVW XQH YHUVLRQ UDIILQpH GH

$*(17�� &H GHUQLHU HVW VHXOHPHQW XQ SURWRW\SH SRXU LOOXVWUHU OHV SULQFLSHV GH OD

SURJUDPPDWLRQ SDU DJHQWV� 3/$&$ UDMRXWH DX[ DJHQWV OD FDSDFLWp GH SODQLILHU� HW GH

FRPPXQLTXHU GHV UHTXrWHV SRXU GHV DFWLRQV j WUDYHUV GHV EXWV GH KDXW QLYHDX�

3/$&$ UHVWH� FHSHQGDQW� XQ ODQJDJH H[SpULPHQWDO�

'DQV 3/$&$ HW $*(17�� OD UHODWLRQ HQWUH OH V\VWqPH ORJLTXH TXL GpILQLW OHV

pWDWV PHQWDX[ GH O¶DJHQW HW OH ODQJDJH GH SURJUDPPDWLRQ LQWHUSUpWp HVW YDJXHPHQW

GpILQLH� 3RXU DSSRUWHU XQH VROXWLRQ j FH SUREOqPH 0� )LVKHU D UpDOLVp 0(7$7(0

>),6 ��@� &H GHUQLHU HVW XWLOLVp SRXU GpILQLU XQ HQVHPEOH G¶DJHQWV TXL SHXYHQW rWUH

DFWLYpV GH IDoRQ FRQFXUUHQWH� &KDTXH DJHQW D OD FDSDFLWp GH FRPPXQLTXHU DYHF OHV

DXWUHV DJHQWV SDU HQYRL GH PHVVDJHV DV\QFKURQHV� ,O HVW SURJUDPPp HQ GRQQDQW XQH

VSpFLILFDWLRQ HQ ORJLTXH WHPSRUHOOH GH VRQ FRPSRUWHPHQW�

0rPH V¶LOV QH SHUPHWWHQW SDV GH GpYHORSSHU FRPSOqWHPHQW XQ V\VWqPH G¶DJHQWV�

LO HVW LQWpUHVVDQW GH VRXOLJQHU OHV HIIRUWV IRXUQLV SRXU SURSRVHU GHV ODQJDJHV
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JpQpULTXHV SRXU O¶LQWHUDFWLRQ HW GH VH SHQFKHU EULqYHPHQW VXU OHXU RSpUDWLRQDOLVDWLRQ�

'X SRLQW GH YXH GH OHXU RSpUDWLRQDOLVDWLRQ� GHX[ DSSURFKHV VH UHWURXYHQW � G¶XQH

SDUW� OD UHFKHUFKH G¶XQ VWDQGDUG G¶LQWHUDFWLRQ LQGpSHQGDQW GHV DJHQWV� G¶DXWUH SDUW� OD

FRQVWUXFWLRQ GH OLEUDLULHV DGDSWpHV j GHV DJHQWV SDUWLFXOLHUV� 2Q SHXW DVVLPLOHU FHV

GpPDUFKHV j XQH H[WHUQDOLVDWLRQ GH O¶RSpUDWLRQDOLVDWLRQ GHV IRQFWLRQV G¶LQWHUDFWLRQ

GHV DJHQWV�

.40/ HVW OH UpVXOWDW G¶XQ HIIRUW GH UHFKHUFKH YLVDQW O¶LQWHURSpUDELOLWp HQWUH

DJHQWV ORJLFLHOV� 6RQ SULQFLSDO DWWUDLW SRXU OH GpYHORSSHPHQW GHV 60$ HVW VRQ VRXFL

GH GpFRXSOHU O¶LQWHUDFWLRQ GH OD FRPPXQLFDWLRQ� &¶HVW j FKDTXH LPSOpPHQWDWLRQ GH

FKRLVLU OHV SULPLWLYHV UHWHQXHV SDUPL O¶HQVHPEOH SURSRVp SDU OH ODQJDJH� 6L SDU VD

V\QWD[H SDUHQWKpVpH .40/ SHXW VH UDSSURFKHU G¶XQ ODQJDJH GH SURJUDPPDWLRQ

FRPPH /,63� LO FRQVWLWXH SOXW{W XQ FDGUH FRQFHSWXHO FRPPXQ DX[ DJHQWV SRXU

LQWHUDJLU� ,O H[LVWH GH QRPEUHXVHV H[SpULPHQWDWLRQV LPSODQWpHV j O¶DLGH GH ODQJDJHV

GH SURJUDPPDWLRQ GLYHUV �/,63� &� HW PrPH XQH YHUVLRQ XWLOLVDQW 64/ >&+8 ��@�

/H ODQJDJH ,/ >'(0 ��@ SHUPHW O¶XWLOLVDWLRQ GH SURWRFROHV HW LQWURGXLW XQH

FRPSRVDQWH PXOWL�DJHQW GDQV OH ODQJDJH� 6RQ HQYLURQQHPHQW G¶H[SORLWDWLRQ SURSRVH

XQ PpFDQLVPH LQGpSHQGDQW HW JpQpULTXH G¶HQUHJLVWUHPHQW GHV DJHQWV HW GH URXWDJH

GHV PHVVDJHV� ,/ HVW LPSODQWp VRXV OD IRUPH GH ELEOLRWKqTXHV G¶H[SORLWDWLRQ

GLVSRQLEOHV HQ -$9$ HW &���

/H FRQVRUWLXP ),3$� HQILQ� SURSRVH FRPPH VWDQGDUG OH ODQJDJH ),3$ $&/

V¶LQVSLUDQW GH .40/ PDLV LQWURGXLVDQW O¶H[SORLWDWLRQ GHV SURWRFROHV FRPPH OH IDLW

,/� 6RQ RULJLQDOLWp HVW GH SURSRVHU SRXU O¶LPSODQWDWLRQ GH V¶DSSX\HU VXU OHV

SULPLWLYHV &25%$�

���������� 'HV ELEOLRWKqTXHV SRXU GHV ODQJDJHV WUDGLWLRQQHOV

'H QRPEUHXVHV H[SpULHQFHV RQW pWp PHQpHV DILQ QRQ SDV GH FUpHU GHV ODQJDJHV

RULJLQDX[ SXUHPHQW 60$ PDLV GH IRXUQLU GHV ELEOLRWKqTXHV 60$ DX[ ODQJDJHV

H[LVWDQWV� 2Q SRXUUD UHPDUTXHU TXH WRXV OHV FKDPSV GH OD SURJUDPPDWLRQ

WUDGLWLRQQHOOH DXURQW pWp H[SORUpV�

/H GRPDLQH GHV ODQJDJHV ORJLTXHV D pWp WUqV XWLOLVp SRXU IRUPDOLVHU OHV 60$

>:22 ��@� /HV IRUPDOLVPHV ORJLTXHV VRQW ELHQ DGDSWpV j OD PRGpOLVDWLRQ� PDLV

SRVHQW GHV GLIILFXOWpV G¶LPSOpPHQWDWLRQ >6+2 ��@�

'H WUqV QRPEUHX[ WUDYDX[ VXU OHV ODQJDJHV 60$ VRQW LPSODQWpV FRPPH

H[WHQVLRQ GH ODQJDJHV IRQFWLRQQHOV� 2Q SRXUUD FLWHU� SDU H[HPSOH� OHV ELEOLRWKqTXHV

GH FRRUGLQDWLRQ $JHQ7DON >.8: ��@� $JHQ7DON SURSRVH OD FRQVWUXFWLRQ GH

SURWRFROHV VRXV OD IRUPH G¶DXWRPDWHV j pWDWV ILQLV GpFULWV VRXV IRUPH GH VFULSWV HQ

&RPPRQ /,63� &HV SURWRFROHV SHXYHQW rWUH GpILQLV LQFUpPHQWDOHPHQW SDU KpULWDJH�
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'HV IRQFWLRQV GH PDQLSXODWLRQ VRQW IRXUQLHV SHUPHWWDQW GH PDQLSXOHU FHV VFULSWV

GDQV OHV DJHQWV � HOOHV VRQW GLVSRQLEOHV HQ &RPPRQ /,63 RX &���

4XHOTXHV DSSURFKHV SURSRVHQW G¶XWLOLVHU GHV VSpFLILFDWLRQV IRUPHOOHV pWDEOLHV j

O¶DLGH GH ODQJDJHV IRUPHOV WHOV = SRXU FRQFHYRLU GHV 60$� /XFN HW '¶,QYHUQR

SURSRVHQW QRWDPPHQW O¶RXWLO $JHQWLV� '(6,5( >%5$ ��@ SURSRVH XQ ODQJDJH IRUPHO

GH VSpFLILFDWLRQ GH FRPSRVDQWV SRXU OD FRQVWUXFWLRQ GH 60$�

,O VHUDLW LPSRVVLEOH G¶rWUH H[KDXVWLI GDQV O¶pWDEOLVVHPHQW G¶XQH OLVWH GH

ELEOLRWKqTXHV 60$ HQ ODQJDJHV REMHWV� (Q SDUWLFXOLHU� GH WUqV QRPEUHX[ WUDYDX[ VRQW

PHQpV QRWDPPHQW VRXV O¶LQIOXHQFH GX VXFFqV GHV DJHQWV PRELOHV SRXU OH ZHE HQ

-DYD� ,OV GRQQHQW OLHX j GH WUqV QRPEUHX[ RXWLOV DFDGpPLTXHV RX FRPPHUFLDX[� WDQW

VXU OH SODQ GHV DJHQWV TXH GHV LQWHUDFWLRQV�

'H QRPEUHXVHV UpLPSODQWDWLRQV GH V\VWqPHV LVVXV GH OD SURJUDPPDWLRQ

IRQFWLRQQHOOH YHUV &�� RX -DYD >',1 ��@ PRQWUHQW ELHQ O¶HQJRXHPHQW GHV

FRQFHSWHXUV GH 60$ SRXU OHV REMHWV� /D SURJUDPPDWLRQ SDU REMHWV FRQFXUUHQWH HVW

DXVVL XQ RXWLO WUqV QDWXUHO SRXU LPSOpPHQWHU OHV DJHQWV� /HV ODQJDJHV G¶DFWHXUV RX OHV

REMHWV FRQFXUUHQWV IRXUQLVVHQW WUDGLWLRQQHOOHPHQW XQ FDGUH SXLVVDQW HW WUqV SRSXODLUH

G¶LPSOpPHQWDWLRQ GH 60$� 0(5,1*,9 >)(5 ��@ RX 5($&7$/. >*,5 ��@ �EDVp

VXU $F7DON >%5, ��@� VRQW GH ERQV H[HPSOHV G¶RXWLOV DFWHXUV pWHQGXV YHUV OHV DJHQWV�

>-(1 ��@ SURSRVH XQH H[WHQVLRQ GH OD SURJUDPPDWLRQ 3URORJ SDUDOOqOH �6WUHDP /RJLF

3URJUDPLQJ� SRXU SURJUDPPHU GHV DJHQWV SURILWDQW GHV DVSHFWV DFWHXUV HW 3URORJ�

/¶DFWHXU� pOpPHQW GH EDVH GH OD SURJUDPPDWLRQ SDU REMHWV FRQFXUUHQWH� SHXW rWUH

FRQVLGpUp XWLOHPHQW FRPPH XQH EULTXH GH EDVH SRXU O¶LPSOpPHQWDWLRQ GH PRGqOHV

G¶DJHQWV� /H SULQFLSDO DYDQWDJH GX FRQFHSW G¶DFWHXU HVW TX¶LO V¶LQWqJUH

KDUPRQLHXVHPHQW DYHF OH SDUDGLJPH G¶REMHW� &HWWH IUXFWXHXVH LQWpJUDWLRQ SHUPHW GH

EpQpILFLHU GH WRXV OHV GpYHORSSHPHQWV FRQFHSWXHOV� PpWKRGRORJLTXHV HW

WHFKQRORJLTXHV OLpV j OD SURJUDPPDWLRQ SDU REMHWV�

�������� 'LVFXVVLRQ

7RXV FHV ODQJDJHV PRQWUHQW� FHSHQGDQW� GH VpULHXVHV OLPLWDWLRQV VXU XQ FHUWDLQ

QRPEUH GH SRLQWV� ,OV VRQW OD SOXSDUW GX WHPSV OLPLWpV DX W\SH GH PRGqOH G¶DJHQW

SDUWLFXOLHU TX¶LOV GpYHORSSHQW� 6¶LOV VRQW © FHQWUpV DJHQWV ª� RQ FRQVWDWH HQ WHUPHV GH

PRGqOHV XQH JUDQGH IRFDOLVDWLRQ VXU OHV DVSHFWV GH GpFLVLRQ HW GH JUDQGHV OLPLWDWLRQV

VXU OHV DVSHFWV VRFLDX[� 2Q SHXW UHPDUTXHU TXH OHV ODQJDJHV SRUWHQW WUqV

PDMRULWDLUHPHQW VXU GHV DSSURFKHV %',� 2Q FRQVWDWH DXVVL OD TXDVL�DEVHQFH GH

ODQJDJHV JpQpULTXHV SRXU FRQVWUXLUH GHV 60$ UpDFWLIV DORUV TXH GH QRPEUHXVHV

ELEOLRWKqTXHV j EDVH G¶DFWHXUV �ELHQ DGDSWpV SRXU OHV UpDFWLIV� VRQW GLVSRQLEOHV�

/HV ODQJDJHV G¶LQWHUDFWLRQ VRQW OH SOXV VRXYHQW GpILQLV LQGpSHQGDPPHQW GHV

DJHQWV DORUV TXH OHV ELEOLRWKqTXHV G¶LQWHUDFWLRQ VRQW WUqV VRXYHQW GpGLpHV j GHV W\SHV

G¶DJHQWV SDUWLFXOLHUV� 2Q VH WURXYH IDFH j XQ GLOHPPH � VRLW ODLVVHU WRWDOHPHQW OLEUH OH
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PRGqOH G¶DJHQW� HW j FH PRPHQW�Oj JDUGHU XQ QLYHDX G¶DEVWUDFWLRQ WUqV pOHYp HW SHX

RSpUDWLRQQHO SRXU OH ODQJDJH �FRPPH .40/�� VRLW IRXUQLU XQ ODQJDJH RSpUDWLRQQHO

PDLV TXL FRQWUDLQW IRUWHPHQW OH PRGqOH HW OD SURJUDPPDWLRQ GHV DJHQWV �FRPPH

$JHQ7DON�� 3RXU UHPpGLHU j FHV ODFXQHV GHV HVVDLV G¶LQWpJUDWLRQ PXOWLODQJDJHV 60$

RQW pWp WHQWpV FRPPH XQH LQWpJUDWLRQ $*(17� HW .40/ GDQV $JHQW�. >'$9 ��@�

7RXWHV FHV UHPDUTXHV PRQWUHQW TXH ILQDOHPHQW O¶DSSURFKH ODQJDJH GH

SURJUDPPDWLRQ 60$ WRXW HQ ODLVVDQW WRXWHV OHV UHVSRQVDELOLWpV DX SURJUDPPHXU

PDQTXH GH VRXSOHVVH HW GH JpQpULFLWp� /HV ODQJDJHV QH SHXYHQW rWUH IDFLOHPHQW

pWHQGXV SRXU DERUGHU G¶DXWUHV SUREOqPHV RX G¶DXWUHV GRPDLQHV G¶DSSOLFDWLRQ�

$ILQ GH IDLUH XQ DXWUH SDV YHUV XQH RSpUDWLRQQDOLVDWLRQ SOXV DFFHVVLEOH GHV

V\VWqPHV PXOWL�DJHQWV� GHV WUDYDX[ RQW WHQWp GH UpXWLOLVHU GHV SDUDGLJPHV HW ODQJDJHV

H[LVWDQWV DILQ GH GpILQLU GHV DUFKLWHFWXUHV G¶DJHQWV� /¶REMHFWLI HVW G¶DYRLU GHV RXWLOV

SOXV JpQpULTXHV TXL SHUPHWWHQW G¶XQH SDUW GH GpYHORSSHU GHV DSSOLFDWLRQV SOXV

VLPSOHPHQW HW SOXV UDSLGHPHQW HW G¶DXWUH SDUW G¶DERUGHU G¶DXWUHV SUREOqPHV TXH

SRVHQW OD FRQFHSWLRQ HW OD UpDOLVDWLRQ GH FHV V\VWqPHV� 1RXV WHQWRQV GH IDLUH XQH

V\QWKqVH GH FHV GLIIpUHQWV WUDYDX[ GDQV OH SDUDJUDSKH VXLYDQW�

������ 'HV DUFKLWHFWXUHV ORJLFLHOOHV

'HV WUDYDX[ WHQWHQW GH FRQVWUXLUH OHXU 60$ DXWRXU G¶DUFKLWHFWXUHV ORJLFLHOOHV

FODVVLTXHV SOXV pYROXpHV TXL SHUPHWWHQW XQH RUJDQLVDWLRQ HW XQH SURJUDPPDWLRQ SOXV

DLVpH GHV FDSDFLWpV GHV DJHQWV� 1RXV QH QRXV LQWpUHVVRQV SDV LFL DX[ PRGqOHV

ORJLTXHV GHV DJHQWV� PDLV j OHXU H[SUHVVLRQ j O¶DLGH GH VWUXFWXUHV ORJLFLHOOHV

FRQVDFUpHV� 3RXU O¶pWXGH GHV PRGqOHV� RQ SRXUUD VH UHSRUWHU DX FKDSLWUH �� /D

PDMRULWp GH FHV WUDYDX[ HVW LVVXH GH O¶LQWHOOLJHQFH DUWLILFLHOOH� /HV V\VWqPHV PXOWL�

DJHQWV VRQW GDQV FH FDV XQH VROXWLRQ TXH OHV DXWHXUV RQW WURXYp SRXU pWHQGUH OHV

FKDPSV G¶DSSOLFDWLRQ HW IDLUH IDFH j OD FRPSOH[LWp GH FHV DSSOLFDWLRQV� 1RXV Q¶DYRQV

UHWHQX TXH OHV W\SHV G¶DUFKLWHFWXUHV TXL DSSRUWHQW UpHOOHPHQW GH OD JpQpULFLWp�

�������� 3DQRUDPD GHV DUFKLWHFWXUHV ORJLFLHOOHV JpQpULTXHV XWLOLVpHV HQ 60$

&HUWDLQHV DUFKLWHFWXUHV UHPHWWHQW DX JR�W GX MRXU GHV DUFKLWHFWXUHV FRQVDFUpHV GH

O¶LQWHOOLJHQFH DUWLILFLHOOH�

���������� 'HV DUFKLWHFWXUHV j EDVH GH WDEOHDX[ QRLUV

/¶DUFKLWHFWXUH GH WDEOHDX QRLU� DSUqV DYRLU VHUYL j LPSOpPHQWHU GHV 60$

>)(5 ��� /$$ ��@ HVW DXMRXUG¶KXL XQ PR\HQ HIILFDFH SRXU LPSOpPHQWHU GHV

DUFKLWHFWXUHV LQWHUQHV G¶DJHQWV�
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/¶DUFKLWHFWXUH $6752 �DJHQW VSpFLDOLVWH SRXU OH WHPSV UpHO HW OD FRRSpUDWLRQ�

>2&& ��@� SDU H[HPSOH� SURSRVH O¶LQWpJUDWLRQ GH FDSDFLWpV FRJQLWLYHV HW UpDFWLYHV SDU

O¶H[SORLWDWLRQ GX SDUDOOpOLVPH GDQV OD VWUXFWXUH PrPH GH O¶DJHQW� /H GpFRXSODJH

HQWUH OHV WkFKHV G¶pYDOXDWLRQ�UDLVRQQHPHQW HW GH SHUFHSWLRQ�FRPPXQLFDWLRQ SHUPHW

XQH VXSHUYLVLRQ FRQWLQXH GH O¶pYROXWLRQ GH O¶HQYLURQQHPHQW�

'DQV OH PRGqOH RSpUDWLRQQHO G¶$6752� OHV GLIIpUHQWHV FDSDFLWpV QpFHVVDLUHV VRQW

RUJDQLVpHV HQ PRGXOHV DV\QFKURQHV G¶XQ V\VWqPH WDEOHDX QRLU SDUDOOqOH� /H PRGqOH

GX PRQGH HVW VWRFNp GDQV OH WDEOHDX QRLU GX GRPDLQH� 7RXV OHV PRGXOHV VRQW JpUpV

SDU O¶XQLWp GH FRQWU{OH� &HWWH DSSURFKH PXOWLPRGXOH SHUPHW XQH GHVFULSWLRQ

LQGpSHQGDQWH HW PRGXODLUH GH FKDFXQH GHV WkFKHV GH SHUFHSWLRQ HW G¶DFWLRQ GDQV GHV

PRGXOHV VpSDUpV�

/¶DSSURFKH WDEOHDX QRLU SRXU FRQVWUXLUH OHV DUFKLWHFWXUHV LQWHUQHV HVW GHYHQXH

FODVVLTXH � RQ SHXW FLWHU O¶DUFKLWHFWXUH *70$6 >&+( ��@ RX O¶DUFKLWHFWXUH *XDUGLDQ

>+$< ��@� DJHQW LQWHOOLJHQW DGDSWDWLI TXL IDLW OH VXLYL HQ WHPSV UpHO G¶XQ SDWLHQW GDQV

XQH XQLWp GH UpDQLPDWLRQ� /D PLVH HQ UpVHDX GHV DUFKLWHFWXUHV j EDVH GH WDEOHDX[

QRLUV� LQWURGXLWH GDQV '907 >'85 ��@� RIIUH OHV SRWHQWLDOLWpV UHTXLVHV SRXU OD

FRQVWUXFWLRQ GX 60$ WUqV ELHQ DGDSWpHV j GHV DJHQWV SHX QRPEUHX[ GH JURVVH

JUDQXODULWp >2&& ��@�

���������� /HV DUFKLWHFWXUHV j EDVH GH UqJOHV

/HV V\VWqPHV GH SURGXFWLRQ KpULWHQW GHV FRQFHSWV GHV V\VWqPHV H[SHUWV� ,OV

SURSRVHQW GHV RXWLOV GH UHSUpVHQWDWLRQ GH OD FRQQDLVVDQFH HW GX UDLVRQQHPHQW TXL

VRQW SDUWLFXOLqUHPHQW ELHQ DGDSWpV j OD FRQVWUXFWLRQ GHV DJHQWV� 2Q D SX YRLU TXH OH

PRWHXU G¶DJHQW GH $*(17� VH IRQGDLW GpMj VDQV OH GLUH VXU FHV FRQFHSWV� 2Q SHXW

FLWHU GDQV FHWWH FDWpJRULH O¶DUFKLWHFWXUH G¶DJHQW XWLOLVpH GDQV 6<1(5*,& >&$5 ��@�

/HV DJHQWV VRQW GHV PRGXOHV GH FRQQDLVVDQFHV H[SULPpHV GH IDoRQ GpFODUDWLYH VRXV

OD IRUPH GH UqJOHV GH SURGXFWLRQ� 'DQV 3HQJL >$*5 ��@� XQ DJHQW UpDFWLI HVW

UHSUpVHQWp VRXV OD IRUPH G¶XQH EDVH GH UqJOHV� /D SDUWLH FRQGLWLRQ GH OD UqJOH

UHSUpVHQWH OH VWLPXOXV HW OD SDUWLH DFWLRQ UHSUpVHQWH OD UpSRQVH DSSURSULpH�

���������� 'HV DUFKLWHFWXUHV PXOWLSDUDGLJPHV

'H QRPEUHX[ WUDYDX[ WHQWHQW GH IDLUH FRKDELWHU RX GH IXVLRQQHU GLIIpUHQWHV

WHFKQLTXHV DX VHLQ G¶DUFKLWHFWXUHV PXOWLSDUDGLJPHV DILQ GH UpSRQGUH j GHV EHVRLQV

SDUWLFXOLHUV RX G¶DSSRUWHU SOXV GH IOH[LELOLWp j OHXUV V\VWqPHV�

7RXW FRPPH O¶DSSURFKH WDEOHDX QRLU� O¶REMHFWLI GHV DUFKLWHFWXUHV HQ FRXFKHV�

GRQW ,QWHUUDS HVW XQ ERQ UHSUpVHQWDQW >08/ ��@� HVW GH IRXUQLU XQ FDGUH

G¶RUJDQLVDWLRQ LQGLYLGXHOOH GHV FRPSpWHQFHV GHV DJHQWV� 6L OHV WDEOHDX[ QRLUV

SURSRVHQW XQ GpFRXSDJH TXH O¶RQ SHXW TXDOLILHU GH IRQFWLRQQHO �WRXV OHV PRGXOHV VRQW

FRQVLGpUpV DX PrPH QLYHDX�� OHV DUFKLWHFWXUHV HQ FRXFKHV SUpFRQLVHQW XQ GpFRXSDJH
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KLpUDUFKLTXH SHUPHWWDQW G¶LQWpJUHU GHV FDSDFLWpV GH QDWXUH GLIIpUHQWHV� /HV FDSDFLWpV

VRQW UpSDUWLHV HQ WURLV QLYHDX[� 2Q UHWURXYH VXU FKDTXH QLYHDX GHV FDSDFLWpV GH

SHUFHSWLRQ� GH GpFLVLRQ HW GH UDLVRQQHPHQW� /H QLYHDX LQIpULHXU HVW EDVp VXU GHV

FRPSRUWHPHQWV UpDFWLIV GH EDVH� 'DQV ,QWHUUDS� OHV FDSDFLWpV GH UDLVRQQHPHQW GH FH

QLYHDX VRQW UpGXLWHV j GHV GpFOHQFKHPHQWV GH SURFpGXUHV H[pFXWDEOHV HQ IRQFWLRQ GH

O¶pYDOXDWLRQ GHV SHUFHSWLRQV� /H VHFRQG QLYHDX HVW FKDUJp GH OD SODQLILFDWLRQ ORFDOH�

LO HVW VROOLFLWp VL OH SUHPLHU QLYHDX GpWHFWH XQH VLWXDWLRQ TX¶LO Q¶HVW SDV FDSDEOH GH

WUDLWHU GH IDoRQ UpDFWLYH� /H GHUQLHU QLYHDX FRQFHUQH OD SODQLILFDWLRQ FRRSpUDWLYH DILQ

GH JpUHU OH WUDLWHPHQW GHV WkFKHV FROOHFWLYHV�

'DQV OH PrPH HVSULW� RQ SRXUUD VH UpIpUHU DXVVL DX[ DUFKLWHFWXUHV 7RXULQJ

PDFKLQHV GH )HUJXVVRQ >)(5 ��@ HW $6,& GH %RLVVLHU >%2, ��@�

/¶DUFKLWHFWXUH GH VXEVXPSWLRQ LQWURGXLWH SDU 5� %URRNV >%52 ��@ FRQVWUXLW OHV

FDSDFLWpV GHV DJHQWV SDU HPSLOHPHQW YHUWLFDO GH PRGXOHV UHVSRQVDEOHV GH

FRPSRUWHPHQWV WUqV OLPLWpV VRXPLV OHV XQV DX[ DXWUHV� 8QH FRXFKH SHXW rWUH SDU

H[HPSOH FRPSRVpH G¶XQ UpVHDX G¶DXWRPDWHV� &KDTXH DXWRPDWH SUHQG HQ HQWUpH XQ

VLJQDO HW JpQqUH XQ DXWUH VLJQDO� /HV VLJQDX[ G¶HQWUpH UHSUpVHQWHQW OHV VWLPXOL

�GpOLYUpV SDU OHV FDSWHXUV�� /HV VLJQDX[ GH VRUWLH VRQW WUDQVPLV DX[ HIIHFWHXUV RX j

G¶DXWUHV DXWRPDWHV�

&H W\SH G¶DUFKLWHFWXUH IL[H XQ FDGUH G¶H[pFXWLRQ SDU OD GLVWULEXWLRQ GHV

FRPSpWHQFHV VXU OHV QLYHDX[� XQ FRQWU{OH KLpUDUFKLTXH HQWUH OHV QLYHDX[ DLQVL TXH OHV

PRGDOLWpV GH FRPPXQLFDWLRQ HQWUH PRGXOHV�

/¶DUFKLWHFWXUH G¶DJHQWV ',0$ >*8( ��@ SURSRVH GH GpFRPSRVHU FKDTXH DJHQW

HQ GLIIpUHQWV PRGXOHV GRQW OH EXW G¶LQWpJUHU GHV SDUDGLJPHV H[LVWDQWV� QRWDPPHQW

GHV SDUDGLJPHV G¶LQWHOOLJHQFH DUWLILFLHOOH�

�������� 'LVFXVVLRQ

&HV DUFKLWHFWXUHV VRQW HPSOR\pHV FRPPXQpPHQW DXMRXUG¶KXL SRXU OHV

RUJDQLVDWLRQV LQWHUQHV GHV DJHQWV� 0rPH VL OHV DUFKLWHFWXUHV HQ FRXFKHV VRQW PLHX[

DGDSWpHV j O¶LQWpJUDWLRQ GHV DVSHFWV UpDFWLIV HW FRJQLWLIV� OH FKRL[ GH O¶DUFKLWHFWXUH HVW

VRXYHQW LQGpSHQGDQW GX PRGqOH TX¶HOOH PHW HQ °XYUH� ,O V¶DJLW ELHQ GHV FDUDFWqUHV

JpQpULTXHV GHV DUFKLWHFWXUHV TXL SRXVVHQW OHV FRQFHSWHXUV j UHTXpULU OHXUV VHUYLFHV�

&HV DUFKLWHFWXUHV SUpVHQWHQW HQ HIIHW GHV TXDOLWpV LQGpQLDEOHV GH JpQLH ORJLFLHO�

/HXU RUJDQLVDWLRQ PRGXODLUH SHUPHW HQWUH DXWUH O¶LQWpJUDWLRQ GH FDSDFLWpV WUqV

KpWpURJqQHV HQ WHUPHV GH SURJUDPPDWLRQ� &HFL HVW SDUWLFXOLqUHPHQW OH FDV SRXU OHV

DUFKLWHFWXUHV j WDEOHDX QRLU HW HQ FRXFKHV� 0DLV GHV DPpQDJHPHQWV DSSRUWpV DX[

V\VWqPHV j EDVH GH UqJOHV FRPPH OHV © DJHQWV SURJUDPPHV ª �ERvWHV QRLUHV� GH

6<1(5*,& SHUPHWWHQW G¶LQWpJUHU GHV pOpPHQWV KpWpURJqQHV� &HWWH KpWpURJpQpLWp HVW

QpFHVVDLUH SRXU UpSRQGUH j O¶LQWpJUDWLRQ GHV WkFKHV WUqV GLYHUVLILpHV TXH GRLW UHPSOLU
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XQ DJHQW� GHSXLV OH UDLVRQQHPHQW MXVTX¶j O¶LQWHUDFWLRQ� TXL SHXYHQW IDLUH DSSHO j GHV

FRQFHSWV GH V\VWqPH GHV SOXV VSpFLDOLVpV� /¶LQWpUrW HVW GH SRXYRLU UpXWLOLVHU GHV

PpWKRGHV H[LVWDQWHV� QRWDPPHQW GHV PpWKRGHV GH O¶LQWHOOLJHQFH DUWLILFLHOOH� FRPPH

GDQV ',0$�

'H PrPH� HW HQ pFKR j O¶KpWpURJpQpLWp� OD PRGXODULWp LQWURGXLW EHDXFRXS GH

VRXSOHVVH GDQV OD JHVWLRQ GHV FDSDFLWpV HQ DXWRULVDQW j PRLQGUH IUDLV O¶pFKDQJH GH

PRGXOHV GDQV XQ EXW G¶pYROXWLYLWp RX GH WHVW� /¶DUFKLWHFWXUH SHXW IDLUH GH O¶DJHQW XQ

V\VWqPH RXYHUW�

/D PRGXODULWp RIIUH HQ RXWUH XQH SDUWLFXOLqUH DGDSWDWLRQ j O¶H[pFXWLRQ SDUDOOqOH

GHV GLIIpUHQWHV FRPSpWHQFHV GHV DJHQWV� /HV DJHQWV GX 60$ VRQW QDWXUHOOHPHQW

GLVWULEXpV� PDLV OD QDWXUH PrPH GHV WkFKHV IDLW TXH OHV DJHQWV VRQW HX[�PrPHV

IRUWHPHQW SDUDOOpOLVDEOHV� /HV WUDYDX[ VXU OH SDUDOOpOLVPH GDQV OHV WDEOHDX[ QRLUV VRQW

SDU H[HPSOH WUqV QRPEUHX[ >'(& ��� +$< ��� 2&& ��@�

8Q WUDLW G¶XQLRQ HQWUH FHV DUFKLWHFWXUHV UpVLGH GDQV OD JpQpULFLWp GH OHXUV

VWUXFWXUHV GH FRQWU{OH� 0XQLHV GH PRWHXUV G¶LQIpUHQFHV RX G¶XQLWp GH FRQWU{OH

VRXYHQW LQGpSHQGDQWV GX SUREOqPH� OHV DUFKLWHFWXUHV GpFKDUJHQW O¶XWLOLVDWHXU GX

FRQWU{OH GH OD UpVROXWLRQ GX SUREOqPH�

$X FRXUV GH OD FRQFHSWLRQ� OHV DUFKLWHFWXUHV IL[HQW D SULRUL XQ FHUWDLQ QRPEUH GH

FKRL[ G¶LPSOpPHQWDWLRQ HW OD IDoRQ GH SURJUDPPHU� 'HV FDGUHV SUpFLV VRQW IRXUQLV

SRXU OD UHSUpVHQWDWLRQ GHV GRQQpHV RX SRXU OD SURJUDPPDWLRQ GHV FDSDFLWpV� (Q

SDUWLFXOLHU� FHV DUFKLWHFWXUHV PpODQJHQW SUHVTXH WRXMRXUV OHV DVSHFWV GpFODUDWLIV HW

DVSHFWV RSpUDWRLUHV�

,O VHPEOH TXH O¶DGRSWLRQ G¶DUFKLWHFWXUHV ORJLFLHOOHV pYROXpHV WpPRLJQH G¶XQ SOXV

JUDQG VRXFL GH JpQpULFLWp HW HVW SOXV SURSLFH j O¶pYROXWLRQ GH FHV V\VWqPHV GpGLpV

YHUV GHV V\VWqPHV GH GpYHORSSHPHQW LQWpJUpV JpQpULTXHV� &HSHQGDQW� HOOHV UHVWHQW

GLIILFLOHPHQW XWLOLVDEOHV SDU XQ XWLOLVDWHXU © VSpFLDOLVWH 60$ ª TXL Q¶D SDV FRQoX RX

GpYHORSSp O¶DUFKLWHFWXUH HW VRXYHQW LQXWLOLVDEOHV SDU OHV DXWUHV XWLOLVDWHXUV� /D QRWLRQ

G¶DUFKLWHFWXUH D OH PpULWH G¶DYRLU LQLWLp XQ HIIRUW LPSRUWDQW YHUV OD QRWLRQ GH

FRQFHSWLRQ GH 60$� 0DLV LO DSSDUDvW FODLUHPHQW TXH OH F\FOH GH GpYHORSSHPHQW GHV

60$ GpSDVVH ODUJHPHQW O¶pWDSH GH UpDOLVDWLRQ� /H FRQFHSWHXU D EHVRLQ GH ELHQ

G¶DXWUHV RXWLOV SRXU PHQHU j ELHQ VD WkFKH� SRXU O¶DLGHU GDQV OHV GLIIpUHQWV VWDGHV GX

GpYHORSSHPHQW� &H VRQW GH UpHOV HQYLURQQHPHQWV GH GpYHORSSHPHQW TXL VH

FRQVWUXLVHQW DXMRXUG¶KXL DXWRXU GHV DUFKLWHFWXUHV HW GHV ODQJDJHV�

������ 'HV HQYLURQQHPHQWV GH GpYHORSSHPHQW

$SUqV DYRLU DFTXLV XQH ERQQH H[SpULHQFH GDQV OH GpYHORSSHPHQW GHV V\VWqPHV

PXOWL�DJHQWV HW OHV V\VWqPHV PRQR�DJHQWV� OHV WUDYDX[ VXU OHV DUFKLWHFWXUHV G¶DJHQWV



190     Principes et architecture des SMA 

RQW WHQWp G¶LGHQWLILHU OHV GLIIpUHQWHV IRQFWLRQV HW FRPSRVDQWHV �SHUFHSWLRQ�

FRPPXQLFDWLRQ� GpOLEpUDWLRQ� HWF�� G¶XQ DJHQW HW OD IDoRQ GRQW HOOHV VRQW RUJDQLVpHV

SRXU IRXUQLU OH FRPSRUWHPHQW JOREDO G¶XQ DJHQW� &HV GLIIpUHQWHV FRPSRVDQWHV RQW

HQVXLWH pWp UpLILpHV SRXU IDFLOLWHU OD VSpFLILFDWLRQ G¶XQ DJHQW�

/HV DUFKLWHFWXUHV G¶DJHQWV RIIUHQW XQH VROXWLRQ j XQH SDUWLH GHV SUREOqPHV TXH

SRVH OH GpYHORSSHPHQW GHV DSSOLFDWLRQV PXOWL�DJHQWV� &HSHQGDQW� HOOHV QH UpVROYHQW

SDV OH SUREOqPH GH OD GLIILFXOWp G¶LPSOpPHQWHU OHV 60$ HW FHOXL GH OHXU QRQ�

UpXWLOLVDELOLWp QRWDPPHQW SDU XQ QRQ�VSpFLDOLVWH GHV 60$� 8QH DUFKLWHFWXUH HVW GRQF

QpFHVVDLUH� PDLV HOOH Q¶HVW SDV VXIILVDQWH SRXU RIIULU DX GpYHORSSHXU WRXWHV OHV

IDFLOLWpV UHTXLVHV� 3OXVLHXUV HQYLURQQHPHQWV RQW DLQVL pWp SURSRVpV HQ YXH G¶RIIULU DX

GpYHORSSHXU GHV RXWLOV SRXU DQDO\VHU� FRQFHYRLU� LPSOpPHQWHU HW WHVWHU GHV V\VWqPHV

PXOWL�DJHQWV� /H SDUDJUDSKH VXLYDQW SUpVHQWH XQH FODVVLILFDWLRQ GH FHV GLIIpUHQWV

HQYLURQQHPHQWV�

3DQRUDPD GHV HQYLURQQHPHQWV GH GpYHORSSHPHQW PXOWL�DJHQWV

/H SURFHVVXV GH GpYHORSSHPHQW G¶XQ V\VWqPH PXOWL�DJHQW HVW VLPLODLUH DX

SURFHVVXV GHV ORJLFLHOV FODVVLTXHV� ,O UHSRVH VXU OHV pWDSHV VXLYDQWHV � DQDO\VH�

FRQFHSWLRQ� LPSOpPHQWDWLRQ HW YDOLGDWLRQ�

/D FRPSOH[LWp GH FKDFXQH GH FHV pWDSHV HVW OLpH DX W\SH GX V\VWqPH PXOWL�DJHQW

GpYHORSSp� 3DU H[HPSOH� O¶LPSOpPHQWDWLRQ G¶DJHQWV UpDFWLIV Q¶HVW SDV DXVVL FRPSOH[H

TXH O¶LPSOpPHQWDWLRQ G¶DJHQWV FRJQLWLIV� (Q UHYDQFKH� OHV DJHQWV GHV V\VWqPHV

FRJQLWLIV FRUUHVSRQGHQW VRXYHQW DX[ HQWLWpV GX V\VWqPH PRGpOLVp� O¶DQDO\VH GH FHV

V\VWqPHV HVW� GDQV OD PDMRULWp GHV FDV� PRLQV FRPSOLTXpH TXH FHOOH GHV V\VWqPHV

UpDFWLIV� '¶DXWUH SDUW� LO HVW SOXV VLPSOH GH WHVWHU�GpERJXHU XQH VLPXODWLRQ TX¶XQH

DSSOLFDWLRQ R� OHV DJHQWV VRQW UpHOOHPHQW GLVWULEXpV�

/D FRPSDUDLVRQ GHV GLIIpUHQWV HQYLURQQHPHQWV HVW GRQF XQ SUREOqPH GLIILFLOH�

3OXVLHXUV WUDYDX[ O¶RQW DERUGpH PDLV� j O¶LPDJH GH FHV HQYLURQQHPHQWV� OHV

GLIIpUHQWHV VROXWLRQV QH VRQW SDV FRPSOqWHV� /H EXW GH FH SDUDJUDSKH Q¶HVW SDV GH

FRPSDUHU OHV GLIIpUHQWV HQYLURQQHPHQWV� ,O QH V¶DJLW SDV QRQ SOXV GH WURXYHU XQH

PHLOOHXUH FODVVLILFDWLRQ� /H EXW GH OD FODVVLILFDWLRQ TXH QRXV SURSRVRQV HVW GH PLHX[

SUpVHQWHU OHV HQYLURQQHPHQWV H[LVWDQWV� 1RXV QRXV VRPPHV� HQ HIIHW� EDVpV VXU OHV

GLIIpUHQWHV pWDSHV GX SURFHVVXV GH GpYHORSSHPHQW PLVHV HQ °XYUH HW VXU OH W\SH

G¶DSSOLFDWLRQV YLVpHV� /HV HQYLURQQHPHQWV SHXYHQW DLQVL rWUH UHJURXSpV HQ FLQT

FDWpJRULHV �YRLU WDEOHDX �����

/HV RXWLOV SRXU OD VLPXODWLRQ � OHXU SULQFLSDO LQWpUrW HVW GH IRXUQLU XQ HQVHPEOH

G¶RXWLOV HW GH ELEOLRWKqTXHV SRXU IDFLOLWHU OH GpYHORSSHPHQW GH VLPXODWLRQV PXOWL�

DJHQWV� /D PDMRULWp GH FHV RXWLOV LQWqJUH XQ QR\DX GH VLPXODWLRQ j pYpQHPHQWV

GLVFUHWV� &HV QR\DX[ GH VLPXODWLRQ SHUPHWWHQW �
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± G¶REVHUYHU� GH FRPSUHQGUH HW GH FRQWU{OHU O¶pYROXWLRQ GHV GLIIpUHQWV DJHQWV�

± GH VLPXOHU O¶HQYLURQQHPHQW GDQV OHTXHO FHV DJHQWV pYROXHQW� 8Q PRGqOH GH

VLPXODWLRQ j pYpQHPHQWV GLVFUHWV SHXW rWUH XWLOLVp SRXU VLPXOHU O¶pYROXWLRQ

WHPSRUHOOH GHV GLIIpUHQWHV HQWLWpV GH O¶HQYLURQQHPHQW�

&DWpJRULH (QYLURQQHPHQWV

2XWLOV SRXU OD VLPXODWLRQ 6ZDUP >0,1 ��@� &RUPDV >%28 ��@�
*HDPDV >0$5 ��@� 0LFH >'85 ��@

2XWLOV SRXU O¶LPSOpPHQWDWLRQ $FWDON >%5, ��@� '(&$) >*5$ ��@� -$&.
>%86 ��@� 0$*(6 ,9 >%28 ��@�

0DJLTXH >%(1 ��@� 0RFDK >$%& ��@�
26$&$ >6+( ��@� 3DQGRUD ,, >0$5 ��@

2XWLOV SRXU OD FRQFHSWLRQ $ODDGLQ >)(5 ��@� -$) >9,1 ��@� 0DOHYD
>/+8 ��@

2XWLOV SRXU OD FRQFHSWLRQ
HW O¶LPSOpPHQWDWLRQ

$JHQW%XLOGHU >$*( ��@� ',0$ >*8( ��@�
0DVN >2&& ��@� 0HUFXUH >%5, ��@� 0$&(
>*$6 ��@

2XWLOV SRXU OD FRQFHSWLRQ� O¶LPSOpPHQWDWLRQ
HW OD YDOLGDWLRQ

'HVLUH >%5$ ��@� G0DUV >',9 ��@� 0$67
>+$1 ��@� =HXV >1:$ ��@

7DEOHDX ���� &ODVVLILFDWLRQ GHV HQYLURQQHPHQWV GH GpYHORSSHPHQW

/HV RXWLOV SRXU O¶LPSOpPHQWDWLRQ LPSOpPHQWHQW GHV DUFKLWHFWXUHV G¶DJHQWV� &HV

DUFKLWHFWXUHV VRQW FRQoXHV HW LPSOpPHQWpHV GDQV OH EXW GH IDFLOLWHU OH GpYHORSSHPHQW

GHV DJHQWV �YRLU SDUDJUDSKH ������� /HV DUFKLWHFWXUHV H[LVWDQWHV YDULHQW GHV VLPSOHV

REMHWV DFWLIV �SDU H[HPSOH � $FWDON� RX GHV REMHWV DFWLIV GRWpV G¶XQ ODQJDJH GH

FRPPXQLFDWLRQ WHO TXH .40/ j GHV DUFKLWHFWXUHV SOXV FRPSOH[HV EDVpHV VXU GHV

SURSRVLWLRQV FRQFHSWXHOOHV WHOOHV TXH OHV pWDWV PHQWDX[�

/HV RXWLOV SRXU OD FRQFHSWLRQ VRQW HQ PDMRULWp EDVpV �YRLU� SDU H[HPSOH� -$) HW

0DOHYD� VXU XQ PRGqOH FRPSRQHQWLHO� ,OV PRQWUHQW O¶LQWpUrW GH O¶XWLOLVDWLRQ GHV

FRPSRVDQWV ORJLFLHOV SRXU OD FRQFHSWLRQ GHV V\VWqPHV PXOWL�DJHQWV HW SURSRVHQW XQH

GpPDUFKH SRXU OD FRQFHSWLRQ GH FHV V\VWqPHV� 3DU H[HPSOH GDQV 0$/(9$� FKDTXH

DJHQW SHXW rWUH FRQoX FRPPH XQH DVVRFLDWLRQ GH FRPSRVDQWV GH EDVH �VLPSOHV� RX GH

FRPSRVDQWV FRPSRVLWHV� &HFL SHUPHW GH GpILQLU GHV DJHQWV GH GLIIpUHQWHV

JUDQXODULWpV� '¶DXWUH SDUW� XQ V\VWqPH PXOWL�DJHQW HVW FRQoX FRPPH XQ HQVHPEOH GH

FRPSRVDQWV UHSUpVHQWDQW FHV GLIIpUHQWV DJHQWV�
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/HV RXWLOV SRXU OD FRQFHSWLRQ HW O¶LPSOpPHQWDWLRQ RIIUHQW XQ HQVHPEOH

G¶XWLOLWDLUHV SRXU JXLGHU OD GpILQLWLRQ G¶XQ JURXSH G¶DJHQWV RX O¶LQWURGXFWLRQ G¶XQ

QRXYHO DJHQW� 3DU H[HPSOH� -$&. HW '(&$) VRQW GHV IUDPHZRUNV G¶DJHQWV� -$&.

HVW EDVp VXU O¶DUFKLWHFWXUH %', HW '(&$) HVW EDVp VXU XQH DUFKLWHFWXUH PRGXODLUH�

&HV RXWLOV IRXUQLVVHQW pJDOHPHQW XQ HQVHPEOH GH IDFLOLWpV GH GpYHORSSHPHQW

LQGpSHQGDQWHV GH O¶DUFKLWHFWXUH� -$&. HVW IRQGp VXU XQH PpWKRGRORJLH TXL UHSRVH

VXU GHX[ W\SHV GH PRGqOHV �

± OHV PRGqOHV H[WHUQHV UHJURXSDQW OH PRGqOH G¶DJHQWV HW OH PRGqOH G¶LQWHUDFWLRQV�

&H GHUQLHU PRGqOH GpFULW OHV UHODWLRQV VWDWLTXHV HQWUH DJHQWV �

± OH PRGqOH LQWHUQH HVW EDVp VXU OH PRGqOH %',� ,O SHUPHW GH VSpFLILHU OHV

GLIIpUHQWV pWDWV PHQWDX[ G¶XQ DJHQW�

/HV RXWLOV SRXU OD FRQFHSWLRQ� O¶LPSOpPHQWDWLRQ HW OD YDOLGDWLRQ� HQ SOXV GH OD

FRQFHSWLRQ HW O¶LPSOpPHQWDWLRQ� SURSRVHQW GHV RXWLOV SRXU OD YDOLGDWLRQ� $ O¶LPDJH

GHV WUDYDX[ WKpRULTXHV VXU FH WKqPH� LOV VRQW WUqV SHX QRPEUHX[� 3DU H[HPSOH�

0$67 IRXUQLW GHV RXWLOV SRXU FRQFHYRLU HW LPSOpPHQWHU GHV DSSOLFDWLRQV PXOWL�

DJHQWV HW XQH LQIUDVWUXFWXUH G¶H[pFXWLRQ UpSDUWLH HW GH WHVW GHV DSSOLFDWLRQV PXOWL�

DJHQWV GpYHORSSpHV �YDOLGDWLRQ� WHVW� H[SORLWDWLRQ��

���� ([HPSOHV G¶HQYLURQQHPHQWV GH GpYHORSSHPHQW

3RXU PLHX[ GpFULUH OH SURFHVVXV GH GpYHORSSHPHQW G¶XQ V\VWqPH PXOWL�DJHQW� OHV

SDUDJUDSKHV VXLYDQWV GpFULYHQW TXDWUH HQYLURQQHPHQWV � 0$&(� ',0$� 0$6. HW

=HXV� &H FKRL[ Q¶HVW SDV OLpH j OD FODVVLILFDWLRQ SUpFpGHQWH�

������0$&(

0$&( >*$6 ��@ HVW OH SUHPLHU HQYLURQQHPHQW GH FRQFHSWLRQ HW

G¶H[SpULPHQWDWLRQ GH GLIIpUHQWHV DUFKLWHFWXUHV G¶DJHQWV GDQV GLYHUV GRPDLQHV

G¶DSSOLFDWLRQ� /¶REMHFWLI pWDLW GH IRXUQLU GHV VXSSRUWV GH KDXW QLYHDX SRXU GHV

DSSOLFDWLRQV GRQW OHV FRPSRVDQWHV VRQW GH JUDQXODULWpV YDULpHV�

�������� $JHQWV

'DQV 0$&(� XQ DJHQW HVW XQ REMHW DFWLI TXL FRPPXQLTXH SDU HQYRL GH PHVVDJHV�

&HV DJHQWV H[LVWHQW GDQV XQ HQYLURQQHPHQW TXL UHJURXSH WRXV OHV DXWUHV DJHQWV HW

WRXWHV OHV DXWUHV HQWLWpV GX V\VWqPH�

8Q DJHQW SHXW HIIHFWXHU WURLV W\SHV G¶DFWLRQV � FKDQJHU VRQ pWDW LQWHUQH� HQYR\HU

GHV PHVVDJHV DX[ DXWUHV DJHQWV� HQYR\HU GHV UHTXrWHV DX QR\DX 0$&( SRXU

FRQWU{OHU OHV pYpQHPHQWV LQWHUQHV �SDU H[HPSOH� OH WLPHU��
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&KDTXH DJHQW HVW GRWp G¶XQ PRWHXU TXL UHSUpVHQWH OD SDUWLH DFWLYH GH O¶DJHQW� &H

PRWHXU GpWHUPLQH O¶DFWLYLWp GH O¶DJHQW HW OD IDoRQ GRQW OHV PHVVDJHV VRQW LQWHUSUpWpV�

�������� 2XWLOV GH GpYHORSSHPHQW

/HV SULQFLSDOHV FRPSRVDQWHV GH 0$&( VRQW �

± XQH FROOHFWLRQ G¶DJHQWV OLpV DX GRPDLQH G¶DSSOLFDWLRQ �

± XQH FROOHFWLRQ G¶DJHQWV © V\VWqPH ª SUpGpILQLV TXL IRXUQLVVHQW SOXVLHXUV

IRQFWLRQQDOLWpV WHOOHV TXH O¶LQWHUSUpWDWLRQ GHV FRPPDQGHV� O¶LQWHUIDFH XWLOLVDWHXU HW

O¶LQWHUIDFH DYHF OHV DXWUHV DJHQWV GX V\VWqPH� OD FUpDWLRQ G¶DJHQWV� OH WUDLWHPHQW

G¶HUUHXUV� OD JHVWLRQ GH O¶KLVWRULTXH HW OH FRQWU{OH G¶H[pFXWLRQ �

± XQH ELEOLRWKqTXH G¶RXWLOV HW GH IRQFWLRQV TXH WRXV OHV DJHQWV SHXYHQW XWLOLVHU �

XQ VLPXODWHXU� SOXVLHXUV PRWHXUV G¶DJHQWV� OD JHVWLRQ GHV HUUHXUV HW OH WUDLWHPHQW GH

PHVVDJHV �

± XQH EDVH GH GRQQpHV� DLQVL TX¶XQ DJHQW TXL JqUH OHV LQWHUDFWLRQV DYHF FHWWH EDVH

GH GRQQpHV� &HWWH GHUQLqUH HVW XWLOLVpH SRXU PpPRULVHU OHV GHVFULSWLRQV GHV GLIIpUHQWV

DJHQWV� WUDLWHU FHV GHVFULSWLRQV HW pYHQWXHOOHPHQW UHFUpHU GHV DJHQWV j SDUWLU GH FHV

GHVFULSWLRQV�

/H SULQFLSH GH 0$&( HVW DLQVL DQDORJXH DX SULQFLSH GH O¶HQYLURQQHPHQW

6PDOOWDON GDQV OHTXHO WRXW HVW REMHW� /HV DJHQWV QH VRQW GRQF SDV VHXOHPHQW XWLOLVpV

SRXU UHSUpVHQWHU OHV HQWLWpV GX GRPDLQH G¶DSSOLFDWLRQ� LOV UHSUpVHQWHQW pJDOHPHQW OH

V\VWqPH G¶H[SORLWDWLRQ� OHV LQWHUIDFHV� HWF�

'¶DXWUH SDUW� 0$&( RIIUH XQ ODQJDJH GH GHVFULSWLRQ G¶DJHQWV TXL SHXW rWUH XWLOLVp

SDU OH FRQFHSWHXU SRXU GpILQLU XQH QRXYHOOH FODVVH G¶DJHQWV� /¶HQVHPEOH GHV

GHVFULSWLRQV HVW VWRFNp GDQV XQH EDVH GH GRQQpHV�

�������� $SSOLFDWLRQV

/HV DXWHXUV RQW FRQVWDWp TXH OH SURFHVVXV GH GpYHORSSHPHQW G¶XQ V\VWqPH PXOWL�

DJHQW HVW WUqV FRPSOH[H� /H SUHPLHU GRPDLQH G¶DSSOLFDWLRQ GH 0$&( HVW OD

FRQFHSWLRQ GH V\VWqPHV PXOWL�DJHQWV� /HV SUHPLHUV DJHQWV GH 0$&( RQW GRQF pWp

H[SORLWpV SRXU IDFLOLWHU OH GpYHORSSHPHQW GH V\VWqPHV PXOWL�DJHQWV DLQVL TXH

O¶XWLOLVDWLRQ GX V\VWqPH SDU OH V\VWqPH PXOWL�DJHQW GpYHORSSp� &HV DJHQWV RIIUHQW XQ

HQVHPEOH GH VHUYLFHV� XQH FROOHFWLRQ GH IDFLOLWpV TXH WRXV OHV DJHQWV SHXYHQW XWLOLVHU

\ FRPSULV O¶DJHQW KXPDLQ TXL YHXW GpYHORSSHU VRQ V\VWqPH PXOWL�DJHQW�

0$&( D pWp pJDOHPHQW XWLOLVp SRXU GpYHORSSHU GHV VLPXODWLRQV G¶DSSOLFDWLRQV

GLVWULEXpHV�
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������ ',0$ �GpYHORSSHPHQW HW LPSOpPHQWDWLRQ 60$�

',0$ HVW SULQFLSDOHPHQW IRQGpH VXU OD UpXWLOLVDWLRQ GH IUDPHZRUNV >*8( ���

*8( ��� *8( ��@� HW XQH DUFKLWHFWXUH G¶DJHQWV PRGXODLUH� /D SUHPLqUH YHUVLRQ GH

',0$ D pWp LPSOpPHQWpH HQ 6PDOOWDON��� HW D pWp HQVXLWH SRUWpH HQ -$9$�

 

)LJXUH ���� $UFKLWHFWXUH G¶DJHQWV ',0$

�������� $JHQWV

/¶DUFKLWHFWXUH G¶DJHQWV ',0$ �YRLU ILJXUH ���� SURSRVH GH GpFRPSRVHU FKDTXH

DJHQW HQ GLIIpUHQWV PRGXOHV GDQV OH EXW G¶LQWpJUHU GHV SDUDGLJPHV H[LVWDQWV

QRWDPPHQW GHV SDUDGLJPHV G¶LQWHOOLJHQFH DUWLILFLHOOH� &HV PRGXOHV UHSUpVHQWHQW OHV

GLIIpUHQWV FRPSRUWHPHQWV G¶XQ DJHQW WHOV TXH OD SHUFHSWLRQ �LQWHUDFWLRQ DJHQW�

HQYLURQQHPHQW�� OD FRPPXQLFDWLRQ �LQWHUDFWLRQ DJHQW�DJHQW� HW OD GpOLEpUDWLRQ� 8Q

DJHQW SHXW DLQVL DYRLU XQ RX SOXVLHXUV PRGXOHV TXL SHXYHQW rWUH UpDFWLIV RX FRJQLWLIV�

8Q FRPSRUWHPHQW UpDFWLI HVW GpFULW SDU XQ HQVHPEOH GH PpWKRGHV �DX VHQV REMHWV�

DORUV TX¶XQ FRPSRUWHPHQW FRJQLWLI SHXW DYRLU GHV PpWKRGHV TXL DFWLYHQW GHV

PpFDQLVPHV GH UDLVRQQHPHQW �SDU H[HPSOH� XQ PRWHXU G¶LQIpUHQFH��

3RXU JpUHU OHV LQWHUDFWLRQV HQWUH FHV GLIIpUHQWV FRPSRUWHPHQWV� ',0$ SURSRVH XQ

PRGXOH GH VXSHUYLVLRQ UHSUpVHQWDQW OH PpWDFRPSRUWHPHQW GH O¶DJHQW� &H PpWD�

FRPSRUWHPHQW UpLILH OH PpFDQLVPH GH FRQWU{OH GH O¶DJHQW� LO JqUH OHV LQWHUDFWLRQV

HQWUH OHV GLIIpUHQWV PRGXOHV HW SHUPHW j O¶DJHQW G¶REVHUYHU FHV FRPSRUWHPHQWV� 8Q

DJHQW HVW DLQVL XQH HQWLWp SURDFWLYH HW DXWRQRPH�

&HWWH DUFKLWHFWXUH SHUPHW GH GpSDVVHU OD GLFKRWRPLH FODVVLTXH HQ RIIUDQW OD SRVVLELOLWp

GH GpYHORSSHU GHV DSSOLFDWLRQV PXOWL�DJHQWV GRQW OD JUDQXODULWp GHV DJHQWV HVW YDULDEOH�

(OOH RIIUH DLQVL OD SRVVLELOLWp GH FRQFHYRLU HW UpDOLVHU GLIIpUHQWV W\SHV G¶DJHQWV �
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± GHV DJHQWV UpDFWLIV� GpFULWV SDU GHV FRPSRUWHPHQWV UpDFWLIV�

± GHV DJHQWV FRJQLWLIV� GpFULWV SDU GHV FRPSRUWHPHQWV FRJQLWLIV�

± GHV DJHQWV K\EULGHV� FRQoXV SRXU DOOLHU GHV FDSDFLWpV UpDFWLYHV j GHV FDSDFLWpV

FRJQLWLYHV� FH TXL OHXU SHUPHW G¶DGDSWHU OHXU FRPSRUWHPHQW HQ WHPSV UpHO j

O¶pYROXWLRQ GH OHXU XQLYHUV�

 

)LJXUH ���� ([HPSOH GH ELEOLRWKqTXHV GH ',0$
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�������� 2XWLOV GH GpYHORSSHPHQW

/D SULQFLSDOH FDUDFWpULVWLTXH GH ',0$ HVW VRQ DUFKLWHFWXUH PRGXODLUH HW GHV

ELEOLRWKqTXHV RIIUDQW OHV EULTXHV GH EDVH SRXU FRQVWUXLUH GHV PRGqOHV G¶DJHQWV GLYHUV�

&HV GLIIpUHQWHV EULTXHV RQW SRXU EXW G¶RIIULU j O¶XWLOLVDWHXU� G¶XQH SDUW� XQH JUDQGH

YDULpWp GH SDUDGLJPHV �SDU H[HPSOH DXWRPDWH� UqJOH� HWF�� HW� G¶DXWUH SDUW� XQH

LPSOpPHQWDWLRQ GHV GLIIpUHQWHV SURSRVLWLRQV FRQFHSWXHOOHV LQWURGXLWHV SDU OD

FRPPXQDXWp PXOWL�DJHQW �%',� .40/� $&/� HWF��� /HV ELEOLRWKqTXHV GH ',0$ �YRLU

ILJXUH ���� UHJURXSHQW GHV FODVVHV TXL SHXYHQW rWUH UpXWLOLVpHV HW�RX DGDSWpHV SRXU

FRQVWUXLUH IDFLOHPHQW GHV DJHQWV� &HV FODVVHV SHXYHQW rWUH LQVWDQFLpHV RX VRXV�FODVVpHV

SRXU LPSOpPHQWHU XQ FRPSRUWHPHQW� 3DU H[HPSOH� SRXU OD FRPPXQLFDWLRQ� ',0$

RIIUH GHX[ FODVVHV � &RPPXQLFDWLRQ%HKDYLRU �EDVpH VXU OHV HQYRLV GH PHVVDJHV

DV\QFKURQHV� HW $&/%DVHG&RPPXQLFDWLRQ �EDVpH VXU OH VWDQGDUG $&/ GH OD ),3$��

/¶LPSOpPHQWDWLRQ G¶XQ 60$ FRQVLVWH HQ O¶LPSOpPHQWDWLRQ GHV GLIIpUHQWV DJHQWV

HW pYHQWXHOOHPHQW O¶LPSOpPHQWDWLRQ GHV REMHWV UHSUpVHQWDQW OHXU HQYLURQQHPHQW�

/HV SULQFLSDOHV pWDSHV SRXU LPSOpPHQWHU XQ V\VWqPH PXOWL�DJHQW VRQW OHV

VXLYDQWHV �

± LPSOpPHQWDWLRQ GHV DJHQWV �

� GpWHUPLQDWLRQ GX W\SH G¶DJHQWV� F¶HVW�j�GLUH OH FKRL[ GH O¶HQVHPEOH GHV

PRGXOHV GH O¶DJHQW DLQVL TXH OHV FODVVHV GH OD ELEOLRWKqTXH GpFULYDQW FHV PRGXOHV�

� pYHQWXHOOHPHQW� LPSOpPHQWDWLRQ GH OD FODVVH GpFULYDQW OHV PRGXOHV FKRLVLV

RX VSpFLDOLVDWLRQ GH FODVVHV GH OD ELEOLRWKqTXH�

� GHVFULSWLRQ GH O¶$71 GpFULYDQW OH PpWDFRPSRUWHPHQW GH O¶DJHQW �

± GHVFULSWLRQ GX UpVHDX G¶DFFRLQWDQFHV �

± GHVFULSWLRQ RX LQVWDQFLDWLRQ GHV SURWRFROHV G¶LQWHUDFWLRQV�

3RXU DPpOLRUHU OH SURFHVVXV GH GpYHORSSHPHQW� XQH YHUVLRQ GH ',0$ �DSSHOpH

0pWD�',0$� IRQGpH VXU OD PpWDPRGpOLVDWLRQ HVW HQ FRXUV GH GpYHORSSHPHQW�

/¶REMHFWLI HVW G¶RIIULU j XQ XWLOLVDWHXU� SDV WUqV IDPLOLDULVp DYHF OHV V\VWqPHV PXOWL�

DJHQWV HW OHV ODQJDJHV GH SURJUDPPDWLRQ WHOV TXH -$9$� XQ RXWLO SRXU GpFULUH VRQ

V\VWqPH� &HWWH GHVFULSWLRQ HVW HQVXLWH WUDQVIRUPpH HQ XQ V\VWqPH PXOWL�DJHQW� &H

WUDYDLO HVW IRQGp VXU O¶RXWLO 0pWD*HQ >6$+ ��@�

�������� $SSOLFDWLRQV

',0$ D pWp XWLOLVpH SRXU GpYHORSSHU SOXVLHXUV DSSOLFDWLRQV UpHOOHV �YHQWLODWLRQ

DUWLILFLHOOH >'2- ��@� VLPXODWLRQ GHV PRGqOHV pFRQRPLTXHV >'85 ��@� VLPXODWLRQ

G¶XQ PDUFKp pOHFWULTXH� HWF�� SDU OHV DXWHXUV PDLV pJDOHPHQW SDU G¶DXWUHV SHUVRQQHV

Q¶D\DQW SDV SDUWLFLSp j VRQ GpYHORSSHPHQW�

&HV DSSOLFDWLRQV SHXYHQW rWUH GHV VLPXODWLRQV� GHV UpVROXWLRQV GH SUREOqPHV RX

GHV V\VWqPHV GH FRQWU{OH D\DQW pYHQWXHOOHPHQW GHV FRQWUDLQWHV WHPSV UpHO�
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������0$6. �0XOWL�$JHQW 6\VWHP .HUQHO�

0$6. HVW IRQGp VXU O¶DSSURFKH 92<(//(6 >'(0 ��@ HW FRQVWLWXH OH VXSSRUW

ORJLFLHO GH FHWWH PpWKRGH >2&& ��@� ,O IRXUQLW GHV ELEOLRWKqTXHV G¶DJHQWV �$�� GH

PDQLSXODWLRQ G¶HQYLURQQHPHQW �(�� G¶LQWHUDFWLRQ �,� HW G¶RUJDQLVDWLRQ �2� DLQVL TXH

OHV RXWLOV G¶DLGH j OD SURJUDPPDWLRQ�

 

)LJXUH ���� 9XH JpQpUDOH GH 0$6.

�������� $JHQWV

3OXW{W TXH GH SURSRVHU XQ PRGqOH G¶DJHQW j GLPHQVLRQ YDULDEOH� 0$6. SUpVHQWH

XQH DSSURFKH PXOWLPRGqOH� 3OXVLHXUV PRGqOHV VRQW GLVSRQLEOHV� OHV SOXV PDUTXDQWV

pWDQW $6752 >2&& ��@ �DJHQW K\EULGH� HW 3$&25* >%$( ��@ �DJHQW UpDFWLI�� 'DQV

OH PrPH HVSULW� OD VWUXFWXUH GHV DJHQWV HVW FRPSOpWpH SDU GHV FRPSRVDQWV GH EDVH

GpILQLV VXU OHV ERvWHV j RXWLO $(,2 >2&& ��@� &HV GLIIpUHQWV FRPSRVDQWV V¶LQWqJUHQW

DX[ DUFKLWHFWXUHV G¶DJHQWV SRXU UpDOLVHU GHV VWUXFWXUHV G¶DJHQWV RSpUDWLRQQHOOHV� /HV

IRQFWLRQV G¶LQWHUDFWLRQ VRQW IRXUQLHV SDU OHV ELEOLRWKqTXHV G¶LQWHUDFWLRQ� 3RXU OH W\SH

GH ODQJDJH j SURWRFROH ,/ >'(0 ��@ SDU H[HPSOH� RQ GLVSRVHUD G¶XQ HQVHPEOH GH

SULPLWLYHV G¶H[SORLWDWLRQ GH SURWRFROHV� 2Q GLVSRVH DXVVL G¶XQ PRGqOH G¶LQWHUDFWLRQ

SDU IRUFHV �3$&2�� 'HV SULPLWLYHV G¶H[SORLWDWLRQ GH OD UHSUpVHQWDWLRQ H[WHUQH GH

O¶RUJDQLVDWLRQ VHORQ OH PRGqOH 5(62 VRQW GLVSRQLEOHV GDQV OHV ELEOLRWKqTXHV

G¶RUJDQLVDWLRQ�

�������� 2XWLOV GH GpYHORSSHPHQW

/H SULQFLSDO EXW GH 0$6. HVW GH IRXUQLU DX FRQFHSWHXU GH QRPEUHX[ RXWLOV

LQWpJUpV DX VHLQ G¶XQ PrPH HQYLURQQHPHQW �YRLU ILJXUH ����� 0$6. HVW HQ HIIHW

FRPSRVp GH ERvWHV j RXWLOV FRXYUDQW OHV GLIIpUHQWV DVSHFWV GX SDUDGLJPH PXOWL�DJHQW�
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/D ERvWH j RXWLOV $JHQW IRXUQLW j O¶XWLOLVDWHXU GHV pGLWHXUV G¶DJHQWV LQVWDQFHV GH

PRGqOHV G¶DJHQWV SUpGpILQLV RX SHUPHW DX FRQFHSWHXU GH PRGqOHV G¶DMRXWHU GH

QRXYHDX[ PRGqOHV DYHF OHXUV pGLWHXUV DVVRFLpV�

/D ERvWH j RXWLOV (QYLURQQHPHQW IRXUQLW j O¶XWLOLVDWHXU GHV ELEOLRWKqTXHV GH

IRQFWLRQV SRXU PDQLSXOHU OHV HQYLURQQHPHQWV �VLPXOpV� R� pYROXHQW OHV DJHQWV� /H

FRQFHSWHXU SHXW GpILQLU GH QRXYHDX[ HQYLURQQHPHQWV HW DVVRFLHU OHV ELEOLRWKqTXHV

FRUUHVSRQGDQWHV� &HWWH ERvWH GpSHQG WUqV IRUWHPHQW GHV DSSOLFDWLRQV�

/D ERvWH j RXWLOV ,QWHUDFWLRQ HVW FKDUJpH GH OD SUpVHQWDWLRQ GHV IRQFWLRQV

G¶LQWHUDFWLRQ� &HWWH ERvWH VH GpFRPSRVH HQ GHX[ SDUWLHV SRXU FKDTXH PRGqOH

GLVSRQLEOH � XQH ELEOLRWKqTXH GH IRQFWLRQ HW XQ pGLWHXU G¶LQWHUDFWLRQ� $LQVL XQ pGLWHXU

GH SURWRFROHV SHUPHWWDQW GH FRQVWUXLUH OH SURWRFROH SURSUH j QRWUH DSSOLFDWLRQ HVW

IRXUQL DYHF OD ERvWH ,/� 2Q SRXUUD DXVVL GLVSRVHU SDU GpIDXW GHV SURWRFROHV FRQVDFUpV

�&RQWUDFW 1HW� HQWUH DXWUHV��

/D ERvWH j RXWLOV 2UJDQLVDWLRQ VH GpFRPSRVH FRPPH OD ERvWH LQWHUDFWLRQ HQ GHX[

SDUWLHV � XQ HQVHPEOH G¶RXWLOV GH PRGpOLVDWLRQ GH O¶RUJDQLVDWLRQ IRXUQLVVDQW GHV

SULPLWLYHV G¶H[SORLWDWLRQ HW GHV pGLWHXUV SHUPHWWDQW G¶LQVWDQFLHU GHV RUJDQLVDWLRQV VXU

QRWUH 60$� /H PRGqOH 5(62 SURSRVH XQH LQWHUIDFH JUDSKLTXH GH FRQVWUXFWLRQ GH OD

UHSUpVHQWDWLRQ G¶XQH RUJDQLVDWLRQ GH 60$� 'H PrPH� RQ SRXUUD IRXUQLU SDU GpIDXW

OHV RUJDQLVDWLRQV FODVVLTXHV WHOOHV TXH OD KLpUDUFKLH VLPSOH�

'HV RXWLOV G¶DLGH DX FKRL[ GHV PRGqOHV VRQW HQYLVDJpV� /HV pGLWHXUV SDUWLFXOLHUV

SHUPHWWHQW OD FRQVWUXFWLRQ GHV pOpPHQWV GHV 60$ �DYHF TXHOTXHV DXWRPDWLVDWLRQV

SDUWLHOOHV� HW DLGH j OD JpQpUDWLRQ GX 60$ RSpUDWLRQQHO� 8Q RXWLO GH YDOLGDWLRQ GHV

SURWRFROHV �$*,3� >.21 ��@ HVW GLVSRQLEOH �HQ FRXUV G¶LQWpJUDWLRQ��

2Q SHXW FRQVWUXLUH GH IDoRQ LQGpSHQGDQWH OHV SDUWLHV GpFODUDWLYHV GH FKDFXQH GHV

LQVWDQFHV G¶HQYLURQQHPHQW� LQWHUDFWLRQ HW RUJDQLVDWLRQ� (Q IRQFWLRQ GHV W\SHV

G¶DJHQW FKRLVLV� XQ RXWLO G¶DVVHPEODJH DGDSWp HVW ODQFp SRXU LQWpJUHU OHV $(,2� 'DQV

OH FDGUH GHV PRGqOHV G¶DJHQWV FRJQLWLIV� SHX QRPEUHX[ HW FRPSOH[HV� O¶RXWLO

G¶DVVHPEODJH JXLGH OD FRQVWUXFWLRQ GHV SDUWLHV GpFODUDWLYHV GH O¶DJHQW �VSpFLILFDWLRQ

GHV SODQV� HWF�� HW DVVLVWH OD SURJUDPPDWLRQ GHV SDUWLHV RSpUDWRLUHV SDU O¶DLGH j

O¶LQWpJUDWLRQ GHV SULPLWLYHV GHV DXWUHV ELEOLRWKqTXHV FKRLVLHV� 'DQV OH FDV GHV

PRGqOHV G¶DJHQWV UpDFWLIV� O¶RXWLO G¶DVVHPEODJH SURSRVH O¶LQWpJUDWLRQ DXWRPDWLTXH

GHV $(,2� /D SURJUDPPDWLRQ GHV DJHQWV UpDFWLIV VH IDLW SDU FRQILJXUDWLRQ GHV

SDUDPqWUHV TXL JqUHQW OHXU GpFLVLRQ� $SUqV LQVWDQFLDWLRQ GHV (,2� O¶RXWLO SURSRVH XQH

LQVWDQFLDWLRQ DXWRPDWLTXH GHV DJHQWV �OHXU QRPEUH LQWHUGLW KDELWXHOOHPHQW GDQV FH

FRQWH[WH GH OHV FUpHU j OD PDLQ� HW XQH FRQILJXUDWLRQ DXWRPDWLTXH GHV SDUDPqWUHV�
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�������� $SSOLFDWLRQV

0$6. HVW XQ SURWRW\SH GH UHFKHUFKH� /D SODWH�IRUPH D pWp SULQFLSDOHPHQW

XWLOLVpH SRXU VLPXOHU TXHOTXHV DSSOLFDWLRQV GDQV OH GRPDLQH GHV V\VWqPHV FRRSpUDWLIV

�DJHQW K\EULGHV� RX SRXU GHV DSSOLFDWLRQV GH UpVROXWLRQ GH SUREOqPHV HQ FDUWRJUDSKLH

�DJHQWV UpDFWLIV�� 6D VWUXFWXUH WUqV RXYHUWH SHUPHW GH YLVHU GH QRPEUHX[ GRPDLQHV

G¶DSSOLFDWLRQ� VRXV UpVHUYH SRXU OH FRQFHSWHXU GH GpILQLU VHV SURSUHV ELEOLRWKqTXHV

G¶HQYLURQQHPHQW�

������ =HXV

=HXV >1:$ ��@ HVW XQ HQYLURQQHPHQW FRQoX HW UpDOLVp SDU %ULWLVK 7HOHFRP SRXU

GpYHORSSHU GHV DSSOLFDWLRQV FROODERUDWLYHV� ,O HVW IRQGp VXU OHV WUDYDX[ GH OD ),3$�

�������� $JHQWV

/¶DUFKLWHFWXUH GHV DJHQWV =(86 HVW VLPLODLUH j OD PDMRULWp GHV DUFKLWHFWXUHV

G¶DJHQWV FROODERUDWLIV� (OOH UHJURXSH SULQFLSDOHPHQW OHV FRPSRVDQWV VXLYDQWV �

± XQH ERvWH DX[ OHWWUHV HW XQ JHVWLRQQDLUH GH PHVVDJHV TXL DQDO\VH OHV PHVVDJHV

GH OD ERvWH DX[ OHWWUHV HW OHV WUDQVPHW DX[ FRPSRVDQWV DSSURSULpV�

± XQ PRWHXU GH FRRUGLQDWLRQ�

± XQ SODQQHU HW XQ VFKHGXOHU TXL SODQLILH OHV WkFKHV GH O¶DJHQW HQ IRQFWLRQ GHV

GpFLVLRQV GX PRWHXU GH FRRUGLQDWLRQ� GHV UHVVRXUFHV GLVSRQLEOHV HW VSpFLILFDWLRQV GHV

WkFKHV�

± SOXVLHXUV EDVHV GH GRQQpHV UHSUpVHQWDQW OHV DFFRLQWDQFHV GH O¶DJHQW� O¶RQWRORJLH

XWLOLVpH� HWF��

± XQ FRQWU{OHXU G¶H[pFXWLRQ TXL JqUH O¶KRUORJH ORFDOH GH O¶DJHQW HW OHV WkFKHV

DFWLYHV�

�������� 2XWLOV GH GpYHORSSHPHQW

=HXV RIIUH XQH PpWKRGRORJLH GH GpYHORSSHPHQW SULQFLSDOHPHQW IRQGpH VXU OD

QRWLRQ GH U{OH� &HWWH PpWKRGRORJLH FRPSUHQG TXDWUH pWDSHV�

/¶DQDO\VH GX GRPDLQH FRQVLVWH j FRPSUHQGUH HW PRGpOLVHU OH GRPDLQH� &HWWH

pWDSH HVW SULQFLSDOHPHQW IRQGpH VXU OD QRWLRQ GH U{OH� /H PRGqOH GH U{OH GpILQLW OD

PDQLqUH GRQW VRQW GpILQLV HW OLpV OHV U{OHV� VDQV VH SUpRFFXSHU GX FRPSRUWHPHQW

HIIHFWLI GHV DJHQWV�

/D FRQFHSWLRQ G¶DJHQWV SHUPHW GH GpULYHU OH FRPSRUWHPHQW GH O¶DJHQW HQ

IRQFWLRQ GX U{OH� &HWWH pWDSH SHUPHW� HQ HIIHW� G¶pWXGLHU OD UpXWLOLVDELOLWp GHV VROXWLRQV

H[LVWDQWHV �RQWRORJLHV� VHUYLFHV�����
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/D UpDOLVDWLRQ GpWHUPLQH O¶LPSOpPHQWDWLRQ GX PRGqOH FRQFHSWXHO�

/H VXLYL G¶H[pFXWLRQ SHUPHW j O¶XWLOLVDWHXU GH VXLYUH O¶H[pFXWLRQ DILQ GH WHVWHU�

GpERJXHU HW RSWLPLVHU�

'HV pGLWHXUV VRQW DVVRFLpV j FKDFXQH GH FHV pWDSHV� 3DU H[HPSOH� GDQV OD SDUWLH

DQDO\VH� XQ pGLWHXU GH PRGqOH GH U{OH HVW IRXUQL� &HW pGLWHXU HVW LVVX GX GLDJUDPPH

GH FODVVHV GH 80/ >-$& ��@�

�������� $SSOLFDWLRQV

=HXV D pWp XWLOLVp SRXU GpYHORSSHU SOXVLHXUV DSSOLFDWLRQV UpHOOHV �YHQWH DX[

HQFKqUHV� VLPXODWLRQ GH OD IDEULFDWLRQ GHV RUGLQDWHXUV� HWF���

/HV FDUDFWpULVWLTXHV GHV GRPDLQHV G¶DSSOLFDWLRQV GH =HXV RQW pWp FODLUHPHQW

GpILQLHV SDU OHV FRQFHSWHXUV� 3DUPL FHV FDUDFWpULVWLTXHV �

± FKDTXH DJHQW FUpH XQ SODQ TXL QpFHVVLWH XQ UDLVRQQHPHQW H[SOLFLWH SRXU

DWWHLQGUH VRQ EXW �

± OD UpVROXWLRQ GH SUREOqPH QpFHVVLWH XQH FRRSpUDWLRQ HQWUH DJHQWV �

± OH U{OH GH FKDTXH DJHQW FRQVLVWH j FRQWU{OHU XQ V\VWqPH H[WHUQH TXL UpDOLVH XQH

WkFKH GX GRPDLQH G¶DSSOLFDWLRQ� OD UpVROXWLRQ GH SUREOqPH HVW DLQVL HIIHFWXpH SDU FH

V\VWqPH H[WHUQH HW FRQWU{OpH SDU OHV DJHQWV�

������ 'LVFXVVLRQ

/H SURFHVVXV GH GpYHORSSHPHQW G¶XQ V\VWqPH PXOWL�DJHQW FRPSUHQG SOXVLHXUV

pWDSHV GRQW OD FRPSOH[LWp HVW OLpH� G¶XQH SDUW� DX GRPDLQH G¶DSSOLFDWLRQ HW� G¶DXWUH

SDUW� j O¶DUFKLWHFWXUH G¶DJHQWV� /¶DXWRPDWLVDWLRQ GH FKDFXQH GH FHV pWDSHV HVW XQ

SURFHVVXV FRPSOH[H� /HV VROXWLRQV SURSRVpHV GLIIqUHQW HQ HIIHW G¶XQ HQYLURQQHPHQW

j XQ DXWUH� &HFL HVW SULQFLSDOHPHQW G� DX IDLW TXH FHV HQYLURQQHPHQWV VRQW VRXYHQW

XQH DEVWUDFWLRQ GH WUDYDX[ DQWpULHXUV� 3DU H[HPSOH� -DFN HVW OD FRQWLQXLWp GHV WUDYDX[

VXU OHV DUFKLWHFWXUHV G¶DJHQWV %', HW &RUPDV HVW XQH DEVWUDFWLRQ GH SOXVLHXUV

DSSOLFDWLRQV �GHV VLPXODWLRQV�� /HV HQYLURQQHPHQWV UpVXOWDWV VRQW� HQ HIIHW� SOXV

DSSURSULpV DX GpYHORSSHPHQW G¶DSSOLFDWLRQV VLPLODLUHV HW OHV V\VWqPHV PXOWL�DJHQWV

GpYHORSSpV RQW VRXYHQW GHV FDUDFWpULVWLTXHV VLPLODLUHV�

'¶DXWUH SDUW� OD PDMRULWp GHV HQYLURQQHPHQWV GH GpYHORSSHPHQW H[LVWDQWV WUDLWHQW

OD FRQFHSWLRQ HW�RX O¶LPSOpPHQWDWLRQ� /D YDOLGDWLRQ GHV V\VWqPHV PXOWL�DJHQWV

GpYHORSSpV DYHF FHV GLIIpUHQWV HQYLURQQHPHQWV HVW VRXYHQW H[SpULPHQWDOH�

3OXVLHXUV FRPPXQDXWpV �SDU H[HPSOH� FHOOH GHV VSpFLDOLVWHV GH O¶LQJpQLHULH GHV

FRQQDLVVDQFHV� RQW pYRTXp O¶DSSURFKH PXOWL�DJHQW SRXU PRGpOLVHU FHV SURFHVVXV�
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&HWWH VROXWLRQ D pWp pJDOHPHQW DGRSWpH SDU /� *DVVHU GDQV 0$&(� PDLV DXFXQ

HQYLURQQHPHQW QH O¶D PDOKHXUHXVHPHQW UHSULVH�

���� 9HUV GHV $*/ PXOWL�DJHQWV

&HV GHUQLqUHV DQQpHV RQW YX IOHXULU SOXVLHXUV HQYLURQQHPHQWV GH GpYHORSSHPHQW�

&HSHQGDQW� GDQV OD PDMRULWp GH FHV HQYLURQQHPHQWV� OHV HQWLWpV DSSHOpHV DJHQWV VRQW

GHV REMHWV PRELOHV� &HV REMHWV PRELOHV Q¶RQW SDV OHV FDUDFWpULVWLTXHV SULQFLSDOHV GHV

DJHQWV �DXWRQRPLH� SURDFWLYLWp� HWF���

'DQV FH FKDSLWUH� QRXV DYRQV GRQF FKRLVL GH QH FLWHU TXH OHV HQYLURQQHPHQWV

PXOWL�DJHQWV� &HV GHUQLHUV VRQW VRXYHQW IRQGpV VXU GHV SURSRVLWLRQV FRQFHSWXHOOHV

WUqV LQWpUHVVDQWHV� &HV SURSRVLWLRQV VRQW LVVXHV GH ORQJV WUDYDX[ VXU OHV V\VWqPHV

PXOWL�DJHQWV�

&HW pWDW GH O¶DUW PRQWUH TXH OH SURFHVVXV GH GpYHORSSHPHQW GHV V\VWqPHV PXOWL�

DJHQWV Q¶HVW SDV HQFRUH FRPSOqWHPHQW RSpUDWLRQQHO� 0DLV LO FRQILUPH pJDOHPHQW TXH

O¶RQ SHXW FRPPHQFHU j GpYHORSSHU GHV DSSOLFDWLRQV PXOWL�DJHQWV DYHF OHV SUHPLqUHV

YHUVLRQV GH FHV HQYLURQQHPHQWV GRQW OD FRXYHUWXUH GHV pWDSHV GX F\FOH GH YLH

SURJUHVVH SHX j SHX�

8Q ERQ RXWLO VHUDLW FHOXL TXL UpSRQGUDLW OH PLHX[ DX[ GpILV TXH QRXV DYRQV

SUpVHQWpV HQ LQWURGXFWLRQ GH FH FKDSLWUH �

± XQ ERQ HQYLURQQHPHQW GRLW rWUH RXYHUW� ,O SHXW rWUH EDVp VXU GHV FRPSRVDQWV

FRPPH 0$/(9$ >/+8 ��@ RX -$),0$ >.(% ��@� 6D VWUXFWXUH SHXW PrPH

DGRSWHU GHV SULQFLSHV G¶DXWR�RUJDQLVDWLRQ PXOWL�DJHQW FRPPH GDQV 0$&( �

± XQ ERQ HQYLURQQHPHQW GRLW LQWpJUHU O¶KpWpURJpQpLWp� ,O SHXW LQWpJUHU XQH YLVLRQ

PXOWLPRGqOH GH OD FRQFHSWLRQ GH 60$ FRPPH GDQV 0$6.� ,O SHXW RIIULU XQ PRGqOH

PXOWLSDUDGLJPH j JpRPpWULH YDULDEOH FRPPH GDQV ',0$ �

± XQ ERQ HQYLURQQHPHQW GRLW IRXUQLU GHV RXWLOV GH VXLYL RX GH VLPXODWLRQ FRPPH

GDQV &250$6 �

± XQ ERQ HQYLURQQHPHQW GRLW SHUPHWWUH GH YDOLGHU SDUWLHOOHPHQW� &¶HVW OH SRLQW

TXL PpULWH WRXWH O¶DWWHQWLRQ GDQV OHV UHFKHUFKHV j YHQLU �

± XQ ERQ HQYLURQQHPHQW GRLW RIIULU GHV FDSDFLWpV WHFKQLTXHV GH GpSORLHPHQW SRXU

UpSRQGUH DX[ EHVRLQV G¶H[pFXWLRQ GLVWULEXpH HW GH VpFXULWp� 'DQV FH GRPDLQH� HW

PrPH VL OHXU REMHFWLI HVW TXHOTXH SHX GLIIpUHQW� LO HVW LQWpUHVVDQW GH IDLUH UpIpUHQFH

DX[ V\VWqPHV GH GpYHORSSHPHQW G¶DJHQW PRELOHV� FRPPH 9R\DJHU >92< ��@� TXL VH

VRQW SDUWLFXOLqUHPHQW SHQFKpV VXU FHV SUREOqPHV�
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&¶HVW� O¶D YX FL�GHVVXV� GH OD PLVH HQ FRPPXQ GHV DVSHFWV SUpVHQWpV SDU GH

QRPEUHX[ RXWLOV H[LVWDQWV TXH SRXUUDLW UpVXOWHU O¶DWHOLHU LGpDO GH JpQLH ORJLFLHO PXOWL�

DJHQW�

���� %LEOLRJUDSKLH

>$%& ��@ $%&+,&+( 1�� (ODERUDWLRQ� LPSOpPHQWDWLRQ HW YDOLGDWLRQ G¶XQH DSSURFKH GLVWULEXpH
SRXU O¶LQWpJUDWLRQ GH PRGqOHV GH UDLVRQQHPHQW KpWpURJqQHV � DSSOLFDWLRQ DX GLDJQRVWLF GH
SDQQHV pOHFWULTXHV� 7KqVH GH GRFWRUDW� 8QLYHUVLWp 3DULV �� �����

>$), ��@ %2,66,(5 2�� *8(66280 =�� 2&&(//2 0�� © 3ODWHV�IRUPHV PXOWL�DJHQW ª� %XOOHWLQ
$),$� Q� ��� RFWREUH �����

>$*( ��@ $*(17 %8,/'(5� $JHQW %XLOGHU 8VHU¶V JXLGH� 'RFXPHQWDWLRQ H[WHUQH�
KWWS���DJHQWEXLOGHU�FRP�� �����

>$*5 ��@ $*5(( 3�� &+$30$1 '�� © 3HQJL� $Q LPSOHPHQWDWLRQ RI D WKHRU\ RI DFWLYLW\ ª� GDQV
$$$,¶��� YRO� �� S� �������� 6HDWWOH� �����

>%$( ��@ %$(,-6 &�� )RQFWLRQQDOLWp (PHUJHQWH GDQV XQH 6RFLpWp G¶$JHQWV $XWRQRPHV� 7KqVH
GH GRFWRUDW� ,QVWLWXW QDWLRQDO SRO\WHFKQLTXH GH *UHQREOH� �����

>%(1 ��@ %(16$,' 1�� 0$7+,(8 3�� © $ )UDPHZRUN IRU &RRSHUDWLRQ LQ +LHUDUFKLFDO 0XOWL�
$JHQW 6\VWHPV ª� GDQV 0DWKHPDWLFDO 0RGHOOLQJ DQG 6FLHQWLILF &RPSXWLQJ� YRO� �� �����

>%2, ��@ %2,66,(5 2�� '(0$=($8 <�� © $6,&� $Q DUFKLWHFWXUH IRU VRFLDO DQG LQGLYLGXDO
FRQWURO DQG LWV DSSOLFDWLRQ WR FRPSXWHU YLVLRQ ª� GDQV -� 3HUUDP HW -�3� 0�OOHU� 'LVWULEXWHG
6RIWZDUH $JHQWV DQG $SSOLFDWLRQV� �WK (XURSHDQ :RUNVKRS RQ 0RGHOOLQJ $XWRQRPRXV

$JHQWV LQ D 0XOWL�$JHQW :RUOG� 0$$0$:¶��� 6SULQJHU�9HUODJ� /1$, ����� S� ��������
PDL �����

>%28 ��@ %28521 7�� 6WUXFWXUHV GH FRPPXQLFDWLRQ HW G¶RUJDQLVDWLRQ SRXU OD FRRSpUDWLRQ
GDQV XQ XQLYHUV PXOWL�DJHQW� 7KqVH GH GRFWRUDW� 8QLYHUVLWp 3DULV �� /DIRULD� �����

>%28 ��@ %28648(7 )�� %$.$0 ,�� 352721 +�� /(3$*( &�� © &RUPDV� &RPPRQ�3RRO
5HVRXUFHV DQG 0XOWL�$JHQW 6\VWHPV ª� $FWHV GH OD ��H &RQIpUHQFH ,QWHUQDWLRQDOH VXU OHV

DSSOLFDWLRQV LQGXVWULHOOHV HW G¶LQJpQLHULH GH O¶,QWHOOLJHQFH $UWLILFLHOOH HW GHV 6\VWqPHV

([SHUWV� %HQLFjVVLP� &DVWHOORQ� (VSDJQH� 6SULQJHU�9HUODJ� %HUOLQ� /1$, ����� S� �������
����

>%5$ ��@ %5$=,(5 )�� '81,1�.(3/,&= %�� -(11,1*6 1�� 75(85 -�� © )RUPDO VSHFLILFDWLRQ RI
PXOWL�DJHQW V\VWHPV� D UHDO ZRUOG�FDVH ª� GDQV 3URF� RI �VW ,QW� &RQI� RQ 0XOWL�$JHQW

6\VWHPV � ,&0$6¶��� S� ������ 6DQ )UDQFLVFR� &DOLIRUQLH� MXLQ �����

>%5, ��@ %5,))$8/7 ;�� *8,&+$5' 1�� &2()),(5 5�� © /D SODWH�IRUPH 0(5&85( ª� GDQV
6\VWqPHV PXOWL�DJHQWV� PpWKRGRORJLH� WHFKQRORJLHV HW H[SpULHQFHV� +HUPqV� S� ��������
�����

>%5, ��@ %5,27 -�3�� © $FWDON� D WHVWEHG IRU FODVVLI\LQJ DQG GHVLJQLQJ DFWRU ODQJXDJHV LQ WKH
VPDOOWDON��� HQYLURQPHQW ª� GDQV 3URF� RI (&223¶��� 6SULQJHU�9HUODJ� /1$, Q� �����
S� �������� 1RWWLQJKDP� �����
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>%52 ��@ %522.6 5�$�� © $ UREXVW OD\HUHG FRQWURO V\VWHP IRU PRELOH URERW ª� ,((( -RXUQDO

RI 5RERWLFV DQG $XWRPDWLRQ� YRO� �� Q� �� DYULO �����

>%86 ��@ %86(77$ 3�� 5g1148,67 5�� +2'*621 $�� /8&$6 $�� -$&. ,QWHOOLJHQW $JHQWV ±

&RPSRQHQWV IRU ,QWHOOLJHQW $JHQWV LQ -DYD� 7HFKQLFDO UHSRUW� ���� �KWWS���ZZZ�DJHQW�

VRIWZDUH�FRP�DX���

>&+( ��@ &+(95,(5 9�� (WXGH HW PLVH HQ °XYUH GX SDUDGLJPH PXOWL�DJHQW � GH $720( j

*70$6� 7KqVH GH GRFWRUDW� 8QLYHUVLWp GH 1DQF\ ,� �����

>'$9 ��@ '$9,(6 :�� (':$5'6 3�� © $JHQW�N� $Q LQWHJUDWLRQ RI $23 DQG .40/ ª� GDQV

7� )LQLQ HW <� /DEURX �GLU��� 3URFHHGLQJV RI WKH &,.0 µ�� :RUNVKRS RQ ,QWHOOLJHQW

$JHQWV� *DLWKHUVEXUJ� 0DU\ODQG� GpFHPEUH �����

>'(& ��@ '(&.(5 .�� *$59(< $�� +803+5(< 0�� © (IIHFWV RI SDUDOOHOLVP RQ EODFNERDUG

V\VWHP VFKHGXOLQJ ª� GDQV 3URF� RI WKH �WK :RUNVKRS RQ %ODFNERDUG 6\VWHPV� %RVWRQ�

0DVVDFKXVHWWV� �����

>'(0 ��@ '(0$=($8 <�� © /D SODWH�IRUPH 3$&2 HW VHV DSSOLFDWLRQV ª� GDQV $FWHV GH OD �H

-RXUQpH GX *'5�35& ,$� 0RQWSHOOLHU� GpFHPEUH �����

>'(0 ��@ '(0$=($8 <�� © )URP ,QWHUDFWLRQV WR &ROOHFWLYH %HKDYLRXU LQ $JHQW�%DVHG

6\VWHPV ª� 3URFHHGLQJV RI WKH �VW (XURSHDQ &RQIHUHQFH RQ &RJQLWLYH 6FLHQFH� 6DLQW�

0DOR� )UDQFH� S� �������� DYULO �����

>'(0 ��@ '(0$=($8 <�� © 6WHSV WRZDUG PXOWL�DJHQW RULHQWHG SURJUDPPLQJ ª� 3URF� RI WKH �VW

,QWHUQDWLRQDO :RUNVKRS RQ 0XOWL�$JHQW 6\VWHPV� ,:0$6 µ��� %RVWRQ� 0DVVDFKXVHWWV�

RFWREUH �����

>',9 ��@ '¶,19(512 0�� .,11< '�� /8&. 0�� :22/5,'*( 0�� © $ IRUPDO VSHFLILFDWLRQ RI

GPDUV ª� GDQV :RROULGJH 6LQJK� 5DR �GLU��� 3URFHHGLQJV RI $7$/�� :RUNVKRS RQ $JHQW

7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� S� �������� 6SULQJHU�9HUODJ� /1$, �����

$PVWHUGDP� 3D\V�%DV� DR�W �����

>'2- ��@ '2-$7 0�� 3$&+(7 )�� *8(66280 =�� 728&+$5' '�� +$5) $�� %52&+$5' /��

© 1pR*DQHVK� D :RUNLQJ 6\VWHP IRU WKH $XWRPDWHG &RQWURO RI $VVLVWHG 9HQWLODWLRQ LQ

,&8V ª� $UWLILFLDO ,QWHOOLJHQFH LQ 0HGLFLQH� YRO� ��� Q� �� VHSWHPEUH�RFWREUH �����

>'85 ��@ '85)(( (�)�� &RRUGLQDWLRQ RI 'LVWULEXWHG 3UREOHP 6ROYHUV� .OXZHU ,QW�� 6HULHV LQ

(QJLQHHULQJ DQG &RPSXWHU 6FLHQFH� �����

>'85 ��@ '85$1' 5�� *8(66280 =�� © &RPSHWHQFH V\VWHPLFV DQG VXUYLYDO� VLPXODWLRQ DQG

HPSHULFDO DQDO\VLV ª� GDQV &RPSHWHQFH ���� &RQIHUHQFH� +HOVLQNL� )LQODQGH� S� ������

MXLQ �����

>)(5 ��@ )(5%(5 -�� &$5/( 3�� © $FWRUV DQG DJHQWV DV UHIOHFWLYH FRQFXUUHQWV REMHFWV� D PHULQJ

,9 SHUVSHFWLYH ª� ,((( 7UDQVDFWLRQ RQ 6\VWHPV� 0DQ DQG &\EHUQHWLFV� YRO� ��� Q� ��

�����

>)(5 ��@ )(5*8621 ,�$�� 7RXULQJ0DFKLQHV� $Q $UFKLWHFWXUH IRU '\QDPLF� 5DWLRQDO� 0RELOH

$JHQWV� 3K' WKHVLV� 8QLYHUVLW\ RI &DPEULGJH� &ODUH +DOO� �����

>)(5 ��@ )(5%(5 -�� /HV V\VWqPHV PXOWL�DJHQWV� YHUV XQH LQWHOOLJHQFH FROOHFWLYH� ,QWHU(GLWLRQV�

3DULV� �����
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>)(5 ��@ )(5%(5 -�� *87.1(&+7 2�� © $ODDGLQ� D PHWD�PRGHO IRU WKH DQDO\VLV DQG GHVLJQ RI
RUJDQL]DWLRQV LQ PXWOL�DJHQW V\VWHPV ª� GDQV <� 'HPD]HDX �GLU��� ,&0$6¶��� S� ��������
3DULV� �����

>),6 ��@ ),6+(5 0�� © 7HPSRUDO /RJLF ª� $ 6XUYH\ RI &RQFXUUHQW 0HWD7(0� 7KH /DQJXDJH

DQG LWV $SSOLFDWLRQV� S� �������� 6SULQJHU�9HUODJ� +HLGHOEHUJ� �����

>*$6 ��@ *$66(5 /�� %5$*$1=$ &�� +(50$1 1�� © 'LVWULEXWHG $UWLILFLDO ,QWHOOLJHQFH ª� GDQV
0$&(� $ )OH[LEOH 7HVWEHG IRU 'LVWULEXWHG $,� 3LWPDQ� �����

>*$8 ��@ *$89,1 '�� © /DOR ª� GDQV $FWHV GHV �H -RXUQpHV )UDQFRSKRQHV ,$' HW 60$�
+HUPqV� DYULO �����

>*,5 ��@ *,528; 6�� $JHQWV HW V\VWqPHV� XQH QpFHVVDLUH XQLWp� 3K' WKHVLV� 8QLYHUVLWp GH
0RQWUpDO� �����

>*5$ ��@ *5$+$0 -�� '(&.(5 .�� © 7RZDUGV 'LVWULEXWHG� (QYLURQPHQW &HQWHUHG $JHQW
)UDPHZRUN $SSHDULQJ ª� GDQV 1LFKRODV -HQQLQJV HW <YHV /HVSHUDQFH �GLU��� ,QWHOOLJHQW
$JHQWV ,9� $JHQW 7KHRULHV� $UFKLWHFWXUHV� DQG /DQJXDJHV� 6SULQJHU�9HUODJ� �����

>*8( ��@ *8(66280 =�� © ',0$ � 8QH SODWH�IRUPH PXOWL�DJHQW HQ 6PDOOWDON ª� 5HYXH 2EMHW�
YRO� �� Q� �� GpFHPEUH �����

>*8( ��@ *8(66280 =�� %5,27 -��3�� © )URP DFWLYH REMHFWV WR DXWRQRPRXV DJHQWV ª� ,(((
&RQFXUUHQF\� YRO� �� Q� �� S� ������ �����

>*8( ��@ *8(66280 =�� © $ 0XOWL�$JHQW 6LPXODWLRQ )UDPHZRUN ª� 7UDQVDFWLRQV RI

&RPSXWHU 6LPXODWLRQ� YRO� ��� Q� �� S� ����� DYULO �����

>+$1 ��@ +$11281 0�� %2,66,(5 2�� 6,&+0$1 -�� 6$<(77$7 &� � © 02Í6( � XQ PRGqOH
RUJDQLVDWLRQQHO SRXU OD FRQFHSWLRQ GH V\VWqPHV PXOWL�DJHQWV ª� GDQV $FWHV GHV �H MRXUQpHV
IUDQFRSKRQHV ,$'60$� /D 5pXQLRQ� �����

>+$< ��@ +$<(6�527+ %�� © $Q DUFKLWHFWXUH IRU DGDSWDWLYH LQWHOOLJHQW V\VWHPV ª� $UWLILFLDO
,QWHOOLJHQFH� YRO� ��� Q� ���� S� �������� MDQYLHU �����

>+81 ��@ +817%$&+ 0�� -(11,1*6 1�� 5,1*:22' *�$�� © +RZ DJHQWV GR LW LQ VWUHDP ORJLF
SURJUDPPLQJ ª� GDQV 3URF� RI �VW ,QW� &RQI� RQ 0XOWL�$JHQW 6\VWHPV ± ,&0$6¶��� 6DQ
)UDQFLVFR� &DOLIRUQLH� MXLQ �����

>-$& ��@ -$&2%621 ,�� %22&+ *�� 580%$8*+ -�� 7KH 8QLILHG 6RIWZDUH 'HYHORSPHQW 3URFHVV�
$GGLVRQ�:HVOH\� �����

>.(1 ��@ .(1'$// (�$�� 0$/.281 0�7�� -,$1* &�+�� © $ PHWKRGRORJ\ IRU GHYHORSSLQJ
DJHQW EDVHG V\VWHPV ª� GDQV &� =KDQJ HW '� /XNRVH �GLU��� 'LVWULEXWHG $UWLILFLDO

,QWHOOLJHQFH� $UFKLWHFWXUH DQG 0RGHOOLQJ� 3URFHHGLQJV RI )LUVW $XVWUDOLDQ :RUNVKRS RQ

'$,� &DQEHUUD� $XVWUDOLH� 6SULQJHU�9HUODJ� /1$, ����� S� ������ QRYHPEUH �����

>.21 ��@ .21,1* -�/�� )5$1d2,6 *�� '(0$=($8 <�� © $Q DSSURDFK IRU GHVLJQLQJ
QHJRWLDWLRQ SURWRFROV LQ D PXOWLDJHQW V\VWHP ª� GDQV -RVp &XHQD �GLU��� ��WK ,),3 :RUOG

&RPSXWHU &RQJUHVV� ,7?	.12:6 &RQIHUHQFH� $XVWULDQ &RPSXWHU 6RFLHW\� 9LHQQH
�$XVWULFKH�� %XGDSHVW �+RQJDULH�� VHSWHPEUH �����
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>.8: ��@ .8:$%$5$ .�� ,6+,'$ 7�� 26$72 1�� © $JHQWDON� 'HVFULELQJ PXOWLDJHQW
FRRUGLQDWLRQ SURWRFROV ZLWK LQKHULWDQFH ª� GDQV 3URF� �WK ,((( ,QWHUQDWLRQDO &RQIHUHQFH

RQ 7RROV ZLWK $UWLILFLDO ,QWHOOLJHQFH� ,&7$,¶��� S� �������� �����

>/$$ ��@ /$$65, +�� 0$,75( %�� +$721 -��3�� © 2UJDQLVDWLRQ� FRRSHUDWLRQ HW H[SORLWDWLRQ GHV
FRQQDLVVDQFHV GDQV OHV DUFKLWHFWXUHV GH EODFNERDUG� $WRPH ª� GDQV $FWHV GHV �H -RXUQpHV
6\VWqPHV ([SHUWV HW OHXUV $SSOLFDWLRQV ± 9ROXPH �� S� �������� $YLJQRQ� �����

>/+8 ��@ /+8,//,(5 0�� 8QH DSSURFKH j EDVH GH FRPSRVDQWV ORJLFLHOV SRXU OD FRQFHSWLRQ
G¶DJHQWV� 3ULQFLSHV HW PLVH HQ °XYUH j WUDYHUV OD SODWH�IRUPH 0$/(9$� 7KqVH GH
GRFWRUDW� 8QLYHUVLWp GH 3DULV 9,� �����

>/8& ��@ /8&. 0�� '¶,19(512 0�� © $ IRUPDO IUDPHZRUN IRU DJHQF\ DQG DXWRQRP\ ª� GDQV
3URF� RI �VW ,QW� &RQI� RQ 0XOWL�$JHQW 6\VWHPV ± ,&0$6¶��� 6DQ )UDQFLVFR� &DOLIRUQLH�
MXLQ �����

>0$5 ��@ 0$58,&+, 7�� 2UJDQL]DWLRQ &RPSXWDWLRQ� $ )UDPHZRUN IRU 'LVWULEXWHG
&RRSHUDWLYH 3UREOHP 6ROYLQJ 8VLQJ $XWRQRPRXV $JHQWV DQG WKHLU *URXSV� 3K' WKHVLV�
.HLR 8QLYHUVLW\� �����

>0$5 ��@ 0$5&(1$& 3�� © 0RGpOLVDWLRQ GH V\VWqPHV FRPSOH[HV SDU DJHQWV ª� 7HFKQLTXH HW

6FLHQFH ,QIRUPDWLTXHV� YRO� ��� Q� �� S����������� RFWREUH �����

>0,1 ��@ 0,1$5 1�� %85.+$57 5�� /$1*721 &�� $6.(1$=, 0�� 7KH VZDUP VLPXODWLRQ

V\VWHP� D WRRONLW IRU EXLOGLQJ PXOWL�DJHQW VLPXODWLRQV� KWWS���ZZZ�VDQWDIH�HG�
SURMHFW�VZDUP� �����

>08/ ��@ 0h//(5 -�� 3,6&+(/0�� © 0RGHOOLQJ UHDFWLYH EHKDYLRXU LQ YHUWLFDOO\ OD\HUHG DJHQW
DUFKLWHFWXUHV ª� GDQV $� *� &RKHQ �GLU��� (OHYHQWK (XURSHDQ &RQIHUHQFH RQ $UWLILFLDO

,QWHOOLJHQFH �(&$,¶���� S� �������� $PVWHUGDP� 3D\V�%DV� �����

>1:$ ��@ 1:$0$ +�� 1'808 '�� /(( /�� &2//,6 -�� © =HXV� $ WRRO�NLW IRU EXLOGLQJ
GLVWULEXWHG PXOWL�DJHQW V\VWHPV ª� $SSOLHG $UWLILFDO ,QWHOOLJHQFH -RXUQDO� YRO� ��� Q� ��
S��������� �����

>2%- ��@ 2%-(&763$&(� 9R\DJHU &RUH 7HFKQRORJ\ ��� 8VHU *XLGH� 2EMHFW6SDFH� �����

>2&& ��@ 2&&(//2 0�� %ODFNERDUGV GLVWULEXpV HW SDUDOOqOHV � $SSOLFDWLRQ DX FRQWU{OH GH
V\VWqPHV G\QDPLTXHV HQ URERWLTXH HW HQ LQIRUPDWLTXH PXVLFDOH� 7KqVH GH GRFWRUDW�
8QLYHUVLWp GH 1LFH�6RSKLD $QWLSROLV� MDQYLHU �����

>2&& ��@ 2&&(//2 0�� '(0$=($8 <�� %$(,-6 &�� © 'HVLJQLQJ RUJDQL]HG DJHQWV IRU
FRRSHUDWLRQ LQ D UHDO WLPH FRQWH[W ª� GDQV &ROOHFWLYH 5RERWLFV� 6SULQJHU�9HUODJ�
/1&6�/1$, ����� S� ������ �����

>2&& ��@ 2&&(//20�� .21,1* -�/�� © 0XOWLDJHQW RULHQWHG VRIWZDUH HQJLQHHULQJ DQ DSSURDFK
EDVHG RQ PRGHO DQG VRIWZDUH UHXVH ª� GDQV 3URF� RI ��WK (XURSHDQ 0HHWLQJ RQ

&\EHUQHWLFV DQG 6\VWHPV 5HVHDUFK� �QG ,QWHUQDWLRQDO 6\PSRVLXP )URP $JHQW 7KHRU\ WR

$JHQW ,PSOHPHQWDWLRQ� S� �������� 9LHQQH� $XWULFKH� �����

>2&& ��@ 2&&(//2 0�� .21,1* -�/�� %$(,-6 ..�� © &RQFHSWLRQ GH V\VWqPHV PXOWL�DJHQWV�
TXHOTXHV pOpPHQWV GH UpIOH[LRQ PpWKRGRORJLTXH ª� 7HFKQLTXH HW 6FLHQFH ,QIRUPDWLTXHV�
YRO� ��� Q� �� S� �������� +HUPqV� 3DULV� �����
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>6$+ ��@ 6$+5$28, +�$�� 5(9$8/7 1�� %/$,1 *�� 3(5527 -��)�� © 8Q RXWLO SRXU OD
FRQFHSWLRQ GH EDVHV GH GRQQpHV j REMHWV ª� 7HFKQLTXH HW 6FLHQFH ,QIRUPDWLTXHV �76,��
YRO� ��� Q� �� S� �������� �����

>6+( ��@ 6+(1 :�� %$57+Ê6 -��3�� © $Q H[SHULPHQWDO PXOWL�DJHQW HQYLURQPHQW IRU
HQJLQHHULQJ GHVLJQ ª� ,QWHUQDWLRQDO -RXUQDO RI &RRSHUDWLYH ,QIRUPDWLRQ 6\VWHPV� YRO� ��
Q� ���� S� �������� �����

>6+2 ��@ 6+2+$0 <�� © $JHQW RULHQWHG SURJUDPPLQJ ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��� Q� ��
S� ������ PDUV �����

>7+2 ��@ 7+20$6 6�� © 7KH SODFD DJHQW SURJUDPPLQJ ODQJXDJH ª� GDQV 0� :RROULGJH HW
-HQQLQJV 1� �GLU��� 3URF� RI (&$,��� $7$/ :RUNVKRS RQ $JHQW 7KHRULHV� $UFKLWHFWXUHV�

DQG /DQJXDJHV� $PVWHUGDP� 6SULQJHU�9HUODJ� /1$, ���� S� �������� DR�W �����

>9,1 ��@ 9,1&(17 5�� +25/,1* %�� /(66(59�� $Q $JHQW ,QIUDVWUXFWXUH WR %XLOG DQG (YDOXDWH

0XOWL�$JHQW 6\VWHPV� 7KH -DYD $JHQW )UDPHZRUN DQG 0XOWL�$JHQW 6\VWHP 6LPXODWRU

.OXZHU $FDGHPLF 3XEOLVKHUV� �����

>:+, ��@ :+,7( 7�� 3$*85(. %�� © 7RZDUGV PXOWL�VZDUP SUREOHP VROYLQJ QHWZRUN ª� GDQV
<� 'HPD]HDX �GLU��� ,&0$6¶��� S� �������� 3DULV� �����

>:22 ��@ :22/5,'*( 0�� -(11,1*6 1�� © ,QWHOOLJHQW DJHQWV� 7KHRU\ DQG SUDFWLFH ª� 7KH

.QRZOHGJH (QJLQHHULQJ 5HYLHZ� YRO� ��� Q� �� S� �������� �����



&KDSLWUH����

$SSOLFDWLRQ�GHV�V\VWqPHV�PXOWL�DJHQWV��

GDQV�OHV�WpOpFRPPXQLFDWLRQV��

���� ,QWURGXFWLRQ

������ (YROXWLRQV GHV WpOpFRPPXQLFDWLRQV

/HV WpOpFRPPXQLFDWLRQV� DX FRXUV GH OD GHUQLqUH GpFHQQLH� RQW pWp O¶REMHW GH
SOXVLHXUV pYROXWLRQV PDUTXDQWHV� SDUPL OHVTXHOOHV OD GLVSDULWLRQ SURJUHVVLYH HQ
(XURSH GHV PRQRSROHV� O¶H[SORVLRQ GHV PDUFKpV GHV PRELOHV HW GH O¶LQWHUQHW� OH
GpSORLHPHQW GH UpVHDX[ KDXWV GpELWV �$70� $'6/� HW GH UpVHDX[ LQWHOOLJHQWV �5,��
&HV pYROXWLRQV RQW HX SOXVLHXUV HIIHWV� (OOHV RQW QRWDPPHQW LQWURGXLW XQH FRQFHSWLRQ
GpFHQWUDOLVpH GHV VHUYLFHV GDQV OH FRQWH[WH GX ZHE� FUpp GHV QRXYHDX[ VHUYLFHV GH
PpGLDWLRQV HW HQJHQGUp O¶DSSDULWLRQ GH IRXUQLVVHXUV GH VHUYLFHV UpVHDX[ TXL QH
GLVSRVHQW SDV GH OHXUV SURSUHV UHVVRXUFHV UpVHDX[� &HV pYROXWLRQV RQW pJDOHPHQW
RXYHUW GH QRXYHOOHV SHUVSHFWLYHV SRXU OD GpFHQQLH j YHQLU� WHOOHV TXH OD FUpDWLRQ GH
PDUFKpV RXYHUWV GDQV OH GRPDLQH GHV VHUYLFHV GH WpOpFRPPXQLFDWLRQ HW GX
FRPPHUFH pOHFWURQLTXH� O¶LQGXVWULDOLVDWLRQ GH PRELOHV GH WURLVLqPH JpQpUDWLRQ DYHF
GHV FDSDFLWpV KDXW GpELW� OD FRQYHUJHQFH GHV VHUYLFHV PRELOHV HW LQWHUQHW� /HV YDOHXUV
VXLYDQWHV LOOXVWUHQW FHV SUpYLVLRQV G¶pYROXWLRQV � OH GpELW GHV PRELOHV YD rWUH
GpPXOWLSOLp SDU ��� GDQV OHV FLQT SURFKDLQHV DQQpHV� ,O SDVVHUD GH ��� NELW�V HQ ����
�*60� j ��� NELW�V �*356� HQ ���� HW DWWHLQGUD � 0ELW�V HQ ����� (Q )UDQFH� OH
SDUF GH PRELOHV D GpSDVVp OH WDX[ GH SpQpWUDWLRQ GX WpOpSKRQH IL[H HQ RFWREUH �����
/H FKLIIUH G¶DIIDLUHV GX FRPPHUFH pOHFWURQLTXH SRXUUDLW UHSUpVHQWHU SOXV GH �� � GX

&KDSLWUH UpGLJp SDU 7KLHUU\ %28521�
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FRPPHUFH PRQGLDO HQ ����� 3RXU UpSRQGUH j FHV pYROXWLRQV� OHV UHFKHUFKHV GDQV OH
GRPDLQH GHV WpOpFRPPXQLFDWLRQV VRQW GH SOXV HQ SOXV JXLGpHV SDU OHV VHUYLFHV� (OOHV
V¶RULHQWHQW YHUV OH GpYHORSSHPHQW GH VHUYLFHV j IRUWH YDOHXU DMRXWpH� YHUV OD
UpGXFWLRQ GHV WHPSV GH GpYHORSSHPHQW GH VHUYLFHV� YHUV OH GpYHORSSHPHQW GH OD
FRQYHUJHQFH HQWUH IL[H� PRELOH� VRQ HW GRQQpH� $X QLYHDX ORJLFLHO� OHV UHFKHUFKHV
V¶RULHQWHQW YHUV OH GpYHORSSHPHQW G¶DUFKLWHFWXUHV ORJLFLHOOHV LQWpJUpHV LQWHUIDFpHV DX
UpVHDX �OHV PLGGOHZDUHV�� /¶REMHFWLI GH FHV UHFKHUFKHV HVW G¶pWHQGUH OHV U{OHV
WUDGLWLRQQHOV GHV RSpUDWHXUV GH WpOpFRPPXQLFDWLRQ� GH SURGXLUH GHV VHUYLFHV
LQQRYDQWV HW GH FRQFHYRLU GHV LQIUDVWUXFWXUHV SHUPHWWDQW GH GpYHORSSHU UDSLGHPHQW
GHV VHUYLFHV HQ UpSRQVH DX[ RIIUHV FRQFXUUHQWHV�

������ ,QWpUrWV GHV 60$ SRXU OHV WpOpFRPPXQLFDWLRQV

'HUULqUH FHV REMHFWLIV� GHX[ HQMHX[ QRXV VHPEOHQW IRQGDPHQWDX[ GDQV OH
GRPDLQH GHV WpOpFRPPXQLFDWLRQV � PDvWULVHU OD VpPDQWLTXH GH O¶LQIRUPDWLRQ
FRPPXQLTXpH HW SDVVHU GH ORJLFLHOV IRXUQLVVDQW GHV IRQFWLRQQDOLWpV j GHV ORJLFLHOV
RIIUDQW GHV VHUYLFHV� &HV GHX[ QRWLRQV VRQW HQ SDUWLH FRQVLGpUpHV SDU OHV 60$ HW OHV
DJHQWV ORJLFLHOV� G¶R�� j QRWUH DYLV� O¶LQWpUrW TXL OHXU HVW DFFRUGp GDQV OH GRPDLQH GHV
WpOpFRPPXQLFDWLRQV� /HV WHFKQLTXHV DJHQW FRQWULEXHQW HQ HIIHW� G¶XQH SDUW� DX
GpYHORSSHPHQW G¶XQH LQJpQLHULH GHV FRQQDLVVDQFHV SHUPHWWDQW GH UDPHQHU OH
WUDLWHPHQW GH O¶LQIRUPDWLRQ j XQ UDLVRQQHPHQW VXU GHV FRQQDLVVDQFHV HW� G¶DXWUH SDUW�
DX GpYHORSSHPHQW GH WHFKQLTXHV GH JpQLH ORJLFLHO DGDSWpHV j OD IRXUQLWXUH GH VHUYLFHV�
3RXU pYDOXHU TXHOOHV SRXUUDLHQW rWUH OHV LPSOLFDWLRQV GHV DJHQWV GDQV OHV
WpOpFRPPXQLFDWLRQV� LO HVW QpFHVVDLUH GH SUpFLVHU QRQ VHXOHPHQW O¶DSSRUW GHV 60$
PDLV pJDOHPHQW GH FRQVLGpUHU OD PDWXULWp GHV WHFKQLTXHV DJHQW� /H QLYHDX GH PDWXULWp
G¶XQH WHFKQRORJLH SHXW rWUH pYDOXp HQ IRQFWLRQ GHV W\SHV G¶H[SpULPHQWDWLRQV UpDOLVpHV�

1LYHDX 7\SH G¶H[SpULPHQWDWLRQ UpDOLVpH

Q� /D FRQFHSWLRQ GH PDTXHWWHV

Q� /D UpDOLVDWLRQ GH GpPRQVWUDWHXUV IRQFWLRQQHOV

Q� /D PLVH HQ °XYUH GH SURWRW\SHV GH ODERUDWRLUH

Q� /D FRQGXLWH G¶H[SpULPHQWDWLRQV VXU VLWHV

Q� /H GpSORLHPHQW LQGXVWULHO

7DEOHDX ���� 1LYHDX[ GH PDWXULWp G¶XQH WHFKQRORJLH

/HV 60$ pWDQW SDUWLFXOLqUHPHQW DSSURSULpV SRXU OD UHVWLWXWLRQ GH FRPSRUWHPHQWV
QRQ GpWHUPLQLVWHV HW SRXU OD PRGpOLVDWLRQ GH V\VWqPHV FRPSOH[HV GDQV GHV
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HQYLURQQHPHQWV RXYHUWV� LO FRQYLHQW G¶H[DPLQHU OHV pYROXWLRQV GHV WpOpFRPPXQLFDWLRQV
VXLYDQW FHV SHUVSHFWLYHV� /H GRPDLQH GHV WpOpFRPPXQLFDWLRQV RIIUH GHV SHUVSHFWLYHV
G¶HQYLURQQHPHQWV RXYHUWV� TXH FH VRLW DX QLYHDX GX ZHE RX GHV IXWXUV VHUYLFHV UpVHDX�
,O SHUPHW HQ RXWUH G¶H[SORUHU OHV GLIIpUHQWHV WHFKQLTXHV G¶DJHQW � OHV DJHQWV PRELOHV�
OHV DVVLVWDQWV ZHE HW OHV DJHQWV UDLVRQQDQW VXU GHV FRQQDLVVDQFHV� /H GRPDLQH GHV
WpOpFRPPXQLFDWLRQV GHYUDLW GH FH IDLW SHUPHWWUH GH GpYHORSSHU GHV DJHQWV LQWpJUDQW XQ
UDLVRQQHPHQW VXU OD FRQQDLVVDQFH GDQV OD FRQWLQXLWp GH SURJUDPPHV IRXUQLVVDQW XQ
WUDLWHPHQW © LQWHOOLJHQW ª GH O¶LQIRUPDWLRQ�

������ +LVWRULTXH GHV UHFKHUFKHV VXU OHV 60$ GDQV OHV WpOpFRPPXQLFDWLRQV

/HV SUHPLHUV WUDYDX[ GH UHFKHUFKH VXU O¶DSSOLFDWLRQ GHV 60$ DX[
WpOpFRPPXQLFDWLRQV RQW pWp UpDOLVpV DX GpEXW GHV DQQpHV ����� /HV WHFKQLTXHV DJHQW
VH SRVLWLRQQDLHQW DORUV FRPPH XQ VXSSRUW SRVVLEOH SRXU O¶LQWHURSpUDELOLWp GH
V\VWqPHV RXYHUWV �.40/� >),1 ��@ HW FRPPH XQH VROXWLRQ SRXU OD UpVROXWLRQ GH
SUREOqPHV GLVWULEXpV >%28 ��@� /HV DSSOLFDWLRQV GHV 60$ DX[ WpOpFRPPXQLFDWLRQV
UpXWLOLVHQW VRXYHQW GHV WUDYDX[ DQWpULHXUV j ���� QRWDPPHQW OH SURWRFROH &RQWUDFW
1HW >60, ��@ UpDOLVp HQ ���� GDQV OH GRPDLQH GH OD UHFRQQDLVVDQFH GH SKpQRPqQHV
j SDUWLU GH VHQVHXUV UpSDUWLV� /HV SUHPLqUHV DSSOLFDWLRQV GHV 60$ GDQV OHV
WpOpFRPPXQLFDWLRQV RQW SRUWp VXU OD VXSHUYLVLRQ GLVWULEXpH GH UpVHDX[ >3/8 ��@�
(OOHV RQW pWp VXLYLHV HQ ���� SDU GHV H[SpULPHQWDWLRQV GH WpOpPDWLTXH XWLOLVDQW OD
WHFKQRORJLH G¶DJHQWV PRELOHV 7HOHVFULSW >:+, ��@� 'HV ORJLFLHOV G¶DJHQWV PRELOHV
RQW pWp GpYHORSSpV XOWpULHXUHPHQW HQ -DYD >0(5 ��@� /H GpYHORSSHPHQW GH
WHFKQLTXHV GH JpQLH ORJLFLHO DSSOLFDEOHV DX[ DJHQWV V¶HVW LQVFULW GDQV OD SHUVSHFWLYH
G¶XQ GpSORLHPHQW GH FHV SUHPLHUV SURWRW\SHV� (Q )UDQFH� LOV RQW pWp G\QDPLVpV SDU
XQ DSSHO j SURMHWV SXEOLp SDU OH FHQWUH GH 5	' GH )UDQFH 7pOpFRP VXU OH WKqPH GHV
DJHQWV HQ ����� $ SDUWLU GH ����� OHV WpOpFRPPXQLFDWLRQV VRQW GHYHQXHV XQ GRPDLQH
G¶DSSOLFDWLRQ PDMHXU GHV DJHQWV� /HV VHUYLFHV GH UHFRPPDQGDWLRQ VXU OH ZHE

DVVLPLOpV j GHV DJHQWV VH VRQW PXOWLSOLpV� /H SURFHVVXV GH VWDQGDUGLVDWLRQ GHV
WHFKQRORJLHV DJHQWV� ),3$ >&+, ��@� D pWp PLV HQ SODFH VXU O¶LQLWLDWLYH G¶LQGXVWULHOV
GHV WpOpFRPPXQLFDWLRQV� &H G\QDPLVPH D HQWUDvQp OH ODQFHPHQW HQ ���� GH WUHL]H
SURMHWV HXURSpHQV $&76 >0$* ��@ VXU O¶DSSOLFDWLRQ GHV DJHQWV DX GRPDLQH GHV
WpOpFRPPXQLFDWLRQV� /H WDEOHDX ��� LQGLTXH OHV JUDQGV GRPDLQHV G¶DSSOLFDWLRQ
FRXYHUWV SDU OHV © DJHQWV ª GDQV OHV WpOpFRPPXQLFDWLRQV�

���� $SSOLFDWLRQV GHV V\VWqPHV PXOWL�DJHQWV GDQV OHZHE

������ 6HUYLFHV G¶DVVLVWDQFH GDQV O¶RUJDQLVDWLRQ HW OH GpURXOHPHQW GH YR\DJHV

/HV SUHPLqUHV H[SpULPHQWDWLRQV VXU OD UpDOLVDWLRQ GH VHUYLFHV G¶DVVLVWDQFH DX[
YR\DJHV IRQGpV VXU GHV DJHQWV RQW pWp UpDOLVpHV GH ���� j ���� SDU OHV RSpUDWHXUV
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177� $7	7 HW )UDQFH 7pOpFRP DXWRXU GH OD WHFKQRORJLH 7HOHVFULSW� /HV REMHFWLIV GH
FHV H[SpULPHQWDWLRQV pWDLHQW� G¶XQH SDUW� G¶LQWpJUHU GLIIpUHQWV PR\HQV GH QRWLILFDWLRQ
WHOV TXH OH ID[� OH SDJHU HW O¶H�PDLO HW� G¶DXWUH SDUW� G¶RIIULU GHV ERXTXHWV GH VHUYLFHV
FRPSOpPHQWDLUHV SUHQDQW HQ FRPSWH OH SURILO GH O¶XWLOLVDWHXU� WHOV TXH OH FDOFXO G¶XQ
LWLQpUDLUH HW OD UpVHUYDWLRQ GH ELOOHWV GH WUDQVSRUW� &HV VHUYLFHV pWDLHQW OHV SUpPLFHV GH
GHX[ JUDQGHV FODVVHV GH VHUYLFHV G¶LQWHUPpGLDWLRQ � OHV VHUYLFHV GH FRXUWDJH HW OHV
VHUYLFHV GH SHUVRQQDOLVDWLRQ� 'HSXLV ���� SOXVLHXUV SURMHWV VXU O¶DVVLVWDQFH DX[
YR\DJHV RQW UpDOLVp GHV GpPRQVWUDWHXUV� >*(5 ��@�

'RPDLQHV $SSOLFDWLRQV

$VVLVWDQW SRXU O¶RUJDQLVDWLRQ GH YR\DJHV

0pGLDWLRQ GDQV OH FRPPHUFH pOHFWURQLTXH:HE HW LQWHUQHW

&UpDWLRQ GH FRPPXQDXWpV ZHE

5pVHDX[ SULYpV YLUWXHOV �931� HW HQWUHSULVHV YLUWXHOOHV

0RELOH GH �H JpQpUDWLRQ HW UpVHDX LQWHOOLJHQW �5,�
6HUYLFHV HW UpVHDX[ GH
WpOpFRPPXQLFDWLRQ

6XSHUYLVLRQ HW JHVWLRQ GH UpVHDX[

6WDQGDUGLVDWLRQ G¶LQWHURSpUDELOLWp DJHQW,QJpQLHULH ORJLFLHOOH GHV
WpOpFRPPXQLFDWLRQV 0pWKRGRORJLH HW DWHOLHU ORJLFLHO DJHQW

7DEOHDX ���� 'RPDLQHV GHV WpOpFRPPXQLFDWLRQV FRXYHUWV SDU OHV SURMHWV © DJHQWV ª

6FpQDULR © DVVLVWDQFH DX[ YR\DJHV ª

0� -HDQ HVW XQ FOLHQW GX © VHUYLFH G¶DVVLVWDQFH DX[ YR\DJHV ª� ,O SRVVqGH XQ
RUGLQDWHXU HW XQ 3'$ �3HUVRQDO 'LJLWDO $VVLVWDQW� LQWpJUDQW XQ PRELOH� 0� -HDQ
XWLOLVH VRQ RUGLQDWHXU SRXU DGUHVVHU GHV UHTXrWHV j VRQ DJHQW�ORJLFLHO © DVVLVWDQW
SHUVRQQHO ª� &H ORJLFLHO FRQQDvW VHV SUpIpUHQFHV HW KDELWXGHV HW SHXW DLQVL
SHUVRQQDOLVHU OHV UHTXrWHV� ,O HVW GH SOXV DXWRULVp j SUHQGUH FHUWDLQV HQJDJHPHQWV�
QRWDPPHQW j IDLUH GHV RSpUDWLRQV GH UpVHUYDWLRQ� HQ OLHX HW SODFH GH 0� -HDQ� (Q VRQ
DEVHQFH� LO HVW FDSDEOH GH WUDLWHU OHV UpSRQVHV DX[ UHTXrWHV� /H ORJLFLHO DVVLVWDQW
SHUVRQQHO V¶DGUHVVH j XQ RX SOXVLHXUV DJHQW�ORJLFLHOV GH W\SH FRXUWLHU� /H ORJLFLHO
FRXUWLHU SURFqGH j XQH SODQLILFDWLRQ GX YR\DJH� $SUqV DYRLU GpFRPSRVp OD UHTXrWH HQ
VRXV�UHTXrWHV HQ IRQFWLRQ GH OD VHJPHQWDWLRQ GX PDUFKp� LO UHFKHUFKH SOXVLHXUV
SUHVWDWDLUHV GH VHUYLFHV VXU OH ZHE SRXYDQW UpSRQGUH j FHV VRXV�UHTXrWHV� 6L XQ
ORJLFLHO FRXUWLHU QH FRQQDvW SDV GH WHOV SUHVWDWDLUHV� LO GLIIXVH XQ DSSHO j SURSRVLWLRQV
VXU OH ZHE RX FRQVXOWH GHV DQQXDLUHV� /HV WDULIV HW FDUDFWpULVWLTXHV GX YR\DJH VRQW
HQVXLWH QpJRFLpV HQWUH OHV ORJLFLHOV FRXUWLHU HW IRXUQLVVHXU GH VHUYLFHV HQ IRQFWLRQ GHV

�� +WWS���ZZZ�ODEV�EW�FRP�SURIVRF�IDFWV�
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SULRULWpV GX FOLHQW TXL RQW pWp FRPPXQLTXpHV SDU OH ORJLFLHO DVVLVWDQW SHUVRQQHO� $X
FRXUV GH VRQ YR\DJH� 0� -HDQ XWLOLVH VRQ 3'$ SRXU rWUH LQIRUPp G¶pYpQHPHQWV QRQ
SUpYXV TXL SHXYHQW SHUWXUEHU RX DJUpPHQWHU VRQ YR\DJH HW OH FDV pFKpDQW SRXU
GHPDQGHU j VRQ DVVLVWDQW SHUVRQQHO XQH QRXYHOOH SODQLILFDWLRQ GH OD ILQ GX YR\DJH�

&H VFpQDULR PHW HQ °XYUH WURLV W\SHV G¶DJHQWV � OHV DVVLVWDQWV SHUVRQQHOV� OHV
FRXUWLHUV HW OHV SUHVWDWDLUHV GH VHUYLFH� /D IRXUQLWXUH GX VHUYLFH HVW SHUVRQQDOLVpH�
(OOH HVW GpFRPSRVpH HQ GHX[ SKDVHV� /D SUHPLqUH SKDVH HVW O¶RUJDQLVDWLRQ GX
YR\DJH� (OOH LQFOXW OD GpWHUPLQDWLRQ GH O¶LWLQpUDLUH� O¶DFKDW GHV ELOOHWV GH WUDQVSRUW� OD
UpVHUYDWLRQ GHV K{WHOV HW OH UHFXHLO G¶LQIRUPDWLRQ VXU OHV GLYHUWLVVHPHQWV� /D
GHX[LqPH SKDVH FRXYUH OH VXLYL GX ERQ GpURXOHPHQW GX YR\DJH HW� VL QpFHVVDLUH� OD
UpRUJDQLVDWLRQ GH FHUWDLQHV SDUWLHV GX YR\DJH HQ IRQFWLRQ G¶pYpQHPHQWV QRQ SUpYXV
SDU H[HPSOH GHV GLIILFXOWpV GDQV OHV WUDQVSRUWV�

'HX[ H[HPSOHV � OHV SURMHWV $&76 )$&76 HW 027,9�37$

/H SURMHW $&76 )$&76� D UpDOLVp XQ GpPRQVWUDWHXU GX VHUYLFH G¶DVVLVWDQFH DX[
YR\DJHV GDQV OH EXW GH YDOLGHU OHV VSpFLILFDWLRQV SURGXLWHV SDU OH VWDQGDUG ),3$�
&RQIRUPpPHQW DX VFpQDULR SUpFpGHPPHQW GpFULW� FH GpPRQVWUDWHXU FRQVLGqUH WURLV
W\SHV G¶DJHQWV � OHV DVVLVWDQWV SHUVRQQHOV �37$�� OHV FRXUWLHUV �7%$� HW OHV
IRXUQLVVHXUV GH VHUYLFHV �76$�� &HV GHUQLHUV VRQW EDVpV VXU GHV VHUYLFHV H[LVWDQWV VXU
OH ZHE �FRPSDJQLHV DpULHQQHV� FKDvQHV K{WHOLqUHV�� 3RXU PLHX[ WHVWHU
O¶LQWHURSpUDELOLWp� OHV WURLV W\SHV G¶DJHQWV RQW pWp GpYHORSSpV SDU GLIIpUHQWV
SDUWHQDLUHV� UHVSHFWLYHPHQW � %URDGFRP� %ULWLVK 7HOHFRP HW )UDQFH 7pOpFRP� 'H
SOXV� O¶H[pFXWLRQ GHV DJHQWV HVW VXSSRUWpH SDU GHX[ SODWHV�IRUPHV LQWHURSpUDEOHV�
-DGH >%(/ ��@ HW $6/� 'HV DVVLVWDQWV SRUWDEOHV XWLOLVDQW OH SURWRFROH :$3 VRQW
XWLOLVpV SRXU DFFpGHU DX VHUYLFH DX FRXUV GX YR\DJH�

/¶LQWHURSpUDELOLWp GHV DJHQWV $&76 )$&76 HVW DVVXUpH SDU O¶LQFOXVLRQ GDQV FKDTXH
W\SH G¶DJHQW G¶DQDO\VHXUV �$&/ HW 6/� HW GH JpQpUDWHXUV GH PHVVDJHV FRQIRUPHV j
),3$� (Q GHKRUV GH FHV FRPSRVDQWV� O¶DUFKLWHFWXUH GHV DJHQWV YDULH HQ IRQFWLRQ GX
W\SH G¶DJHQW FRQVLGpUp� /HV DJHQWV GH W\SH 37$ LQFOXHQW � XQH EDVH GH FDV R� VRQW
PpPRULVpHV GHV LQIRUPDWLRQV VXU OHV SUpFpGHQWHV UHTXrWHV G¶XQ XWLOLVDWHXU� XQH EDVH
GH SURILOV R� VRQW HQUHJLVWUpHV OHV SUpIpUHQFHV GpFODUpHV SDU OHV XWLOLVDWHXUV RX
DSSULVHV DXWRPDWLTXHPHQW� XQ JpQpUDWHXU GH UHTXrWHV TXL FUpH HW DGUHVVH GHV
UHTXrWHV DX[ 7%$ j SDUWLU GHV GHPDQGHV GH O¶XWLOLVDWHXU� GHV FRQQDLVVDQFHV VXU VHV
SUpIpUHQFHV HW G¶LQIRUPDWLRQV HQUHJLVWUpHV GDQV OD EDVH GH FDV� XQ DQDO\VHXU G¶RIIUHV
YpULILDQW O¶DGpTXDWLRQ GHV RIIUHV UHoXHV HQ UpSRQVH DX[ UHTXrWHV� /HV DJHQWV GH W\SH
7%$ VRQW GHV DJHQWV GH W\SH %',� ,OV VRQW FRPSRVpV G¶XQH EDVH GH FRQQDLVVDQFH�
G¶XQ PRWHXU GH UDLVRQQHPHQW LQFOXDQW XQ SODQLILFDWHXU HW XQ VFKHGXOHXU� G¶XQ

�� /H SURMHW $&76 )$&76 ����������� D pWp UpDOLVp SDU %ULWLVK 7HOHFRP ODE� %URDGFRP�
)UDQFH 7pOpFRP 5	'� O¶21(5$� OH &6(/7� ,PSHULDO &ROOHJH� 1RUWHO� $OFDWHO� *0'�
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DQDO\VHXU GH FRQWHQXV� G¶XQ JHVWLRQQDLUH GH SURILOV HW G¶XQH ELEOLRWKqTXH GH
SURWRFROHV ),3$� /H SODQLILFDWHXU SURFqGH SDU SURSDJDWLRQ GH FRQWUDLQWHV� /HV DJHQWV
76$ LQFOXHQW � XQH EDVH GH FRQQDLVVDQFHV� XQ JpQpUDWHXU GH UHTXrWHV ZHE HW GHV
JHVWLRQQDLUHV GH FRQYHUVDWLRQ� GH QRWLILFDWLRQ� GH UpVHUYDWLRQ� GH SDLHPHQW�

/H SURMHW 0RWLY 37$� H[SpULPHQWH OH SUpFpGHQW VFpQDULR VXU OD SODWH�IRUPH DJHQW
0(&&$ GpYHORSSpH SDU 6LHPHQV� 8Q SURWRW\SH D pWp H[SpULPHQWp VXU WURLV VLWHV �HQ
%DYLqUH� j %DGGHQ�:�UWWHPEHUJ HW j +DQRYUH�%UXQVZLFN�� /¶DFFqV DX V\VWqPH VH
IDLW YLD GHV SRVWHV IL[HV HW GHV PRELOHV� /HV UpVHDX[ GH FRPPXQLFDWLRQ XWLOLVpV VRQW
O¶LQWHUQHW� *60 HW ,6'1� &H SURWRW\SH SHUPHW GH SODQLILHU O¶LWLQpUDLUH HQ SUHQDQW HQ
FRPSWH GHV LQIRUPDWLRQV VXU � SOXVLHXUV PRGHV GH WUDQVSRUWV �OD YRLWXUH� OH WUDLQ HW
O¶DYLRQ�� O¶RFFXSDWLRQ GHV SDUFV GH VWDWLRQQHPHQW� OHV GLIILFXOWpV GH FLUFXODWLRQ HW OHV
SUpIpUHQFHV GH O¶XWLOLVDWHXU� /H V\VWqPH HVW LQIRUPp GH OD ORFDOLVDWLRQ GX YR\DJHXU
YLD OH *60� ,O SHXW DLQVL IDLUH GHV GpGXFWLRQV VXU OHV UHWDUGV HW DGDSWHU HQ
FRQVpTXHQFH O¶LWLQpUDLUH LQLWLDO� &HUWDLQHV IRQFWLRQQDOLWpV GX SURMHW RQW IDLW O¶REMHW
G¶H[SpULPHQWDWLRQV DYHF XQH FLQTXDQWDLQH G¶XVDJHUV�

,QWpUrWV� WHFKQLTXHV H[SpULPHQWpHV� SUREOqPHV

/H VFpQDULR G¶DVVLVWDQFH DX YR\DJH SUpVHQWH SOXVLHXUV LQWpUrWV� ,O LOOXVWUH OD
UHODWLRQ pWDEOLH SDU XQH FRQFHSWLRQ DJHQW HQWUH OD PRGpOLVDWLRQ GH VHUYLFHV HW OH
EXVLQHVV PRGHO �OHV DJHQWV pWDQW DVVRFLpV j GHV DFWHXUV GX PDUFKp ELHQ LGHQWLILpV�� ,O
GpFULW XQ VHUYLFH VXVFHSWLEOH G¶rWUH FRPPHUFLDOLVp HW IDLW DSSHO j GHV VRXUFHV
G¶LQIRUPDWLRQ HW GHV WHFKQLTXHV ORJLFLHOOHV HQ JUDQGH SDUWLH GLVSRQLEOHV�

3OXVLHXUV SURWRW\SHV RQW PLV HQ °XYUH OD SKDVH � GX VFpQDULR� ,OV XWLOLVHQW GHV
SURWRFROHV GH FRPPXQLFDWLRQ FRQIRUPHV j ),3$� GHV WHFKQLTXHV GH SODQLILFDWLRQ HW
GH UpVROXWLRQ GH FRQWUDLQWHV HW GHV DUFKLWHFWXUHVPLGGOHZDUH UpSDUWLHV� /D PDWXULWp GH
FHV WHFKQRORJLHV HVW GH QLYHDX �Q�� �YRLU WDEOHDX ����� /HV H[SpULPHQWDWLRQV VXU VLWH
HQ VRQW HQFRUH j OHXUV EDOEXWLHPHQWV� /¶XWLOLVDWLRQ GH WHFKQLTXHV LVVXHV GH ),3$ D
SHUPLV G¶DERUGHU OHV SUREOqPHV OLpV j O¶LQWHURSpUDELOLWp G¶DJHQWV� 8QH SDUWLH GH OD
SKDVH � GX VFpQDULR �OD SULVH HQ FRPSWH GH OD ORFDOLVDWLRQ JpRJUDSKLTXH GX FOLHQW
GDQV O¶DFFRPSOLVVHPHQW GH VHUYLFHV� D pWp WHVWpH GDQV OH SURMHW 027,9�37$�

&HUWDLQV SUREOqPHV WHFKQLTXHV Q¶RQW SDV pWp H[SpULPHQWpV� QRWDPPHQW OD UH�
SODQLILFDWLRQ HQ WHPSV UpHO HW O¶DXWRULWp GHV DJHQWV� /HV GpPRQVWUDWHXUV Q¶RQW HQ
RXWUH SDV WHVWp OHV VSpFLILFDWLRQV G¶LQWHURSpUDELOLWp ),3$ GDQV XQ HQYLURQQHPHQW
UpHOOHPHQW RXYHUW� F¶HVW�j�GLUH GDQV XQ HQYLURQQHPHQW R� OHV FRQFHSWHXUV G¶DJHQWV
QH SHXYHQW SDV VH FRQFHUWHU� /HV DFWHV GH ODQJDJH RQW pWp PLV HQ °XYUH XQLTXHPHQW

�� /H SURMHW DOOHPDQG 027,9�37$ ����������� D pWp UpDOLVp GDQV OH FDGUH GX SURJUDPPH ©
PRELOLW\ LQ 8UEDQ $UHD ª SDU 6LHPHQV� 2SHO� %0:� 'DLPOHU�%HQ]� ,%0� %RVFK�
9RONVZDJHQ� 'HELV 6\VWHP +DXV� 9'2 &DU &RPPXQLFDWLRQ�
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GDQV OH FDGUH GH SURWRFROHV� /H IDLW TXH FKDTXH GpPRQVWUDWHXU LQWURGXLVH VD SURSUH
RQWRORJLH GX GRPDLQH G¶DSSOLFDWLRQ HVW XQH OLPLWH IRQGDPHQWDOH j O¶DGDSWDWLRQ GHV
DJHQWV GDQV XQ HQYLURQQHPHQW RXYHUW� 'DQV OHV GpPRQVWUDWHXUV DFWXHOOHPHQW
UpDOLVpV� OD GpILQLWLRQ GHV DJHQWV JDJQHUDLW j rWUH DFFHQWXpH SDU XQ WUDLWHPHQW
FHQWUDOLVp GH O¶LQIRUPDWLRQ DX VHLQ GH FKDTXH DJHQW� HQ YXH GH IDLUH GHV
UHFRXSHPHQWV G¶LQIRUPDWLRQ HW GH SRXYRLU DXWRPDWLVHU OHV UDLVRQQHPHQWV pODERUpV j
SDUWLU GH FRQQDLVVDQFHV H[WUDLWHV GH FHV LQIRUPDWLRQV�

������ ([WHQVLRQV GH FHV H[SpULPHQWDWLRQV DX FRPPHUFH pOHFWURQLTXH

/¶XWLOLVDWLRQ GHV DJHQWV ORJLFLHOV SHXW rWUH JpQpUDOLVpH j G¶DXWUHV IRUPHV GH YHQWH�
j O¶DFKDW GH SURGXLWV YDULpV HW V¶LQVFULUH SDU FRQVpTXHQW GDQV OH FDGUH SOXV JpQpUDO GX
FRPPHUFH pOHFWURQLTXH� /H ZHE RIIUH XQH ]RQH FRPPHUFLDOH G¶pWHQGXH PRQGLDOH�
'DQV XQ HQYLURQQHPHQW DXVVL pWHQGX� XQ HQMHX HVW G¶RSWLPLVHU OD UHFKHUFKH GH
SURGXLWV� OD FRPSDUDLVRQ GHV RIIUHV HW OD QpJRFLDWLRQ GHV WHUPHV G¶DFKDW�
/¶LQWURGXFWLRQ GH WHFKQLTXHV DJHQW HW GH 60$ SHUPHWWUDLW G¶DXWRPDWLVHU FHV WkFKHV�
/HV ORJLFLHOV DJHQW SHXYHQW� SDU H[HPSOH� rWUH XWLOLVpV SRXU WURXYHU XQ OLYUH RX XQ
&' DX PHLOOHXU SUL[� SRXU FRQVLGpUHU VLPXOWDQpPHQW O¶DFKDW G¶XQH YRLWXUH HW OD
VRXVFULSWLRQ G¶XQH DVVXUDQFH� RX HQFRUH SRXU DXWRPDWLVHU XQH YHQWH DX[ HQFKqUHV VXU
OH ZHE� 3OXVLHXUV FRPSRVDQWV GH VHUYLFHV TXL SRXUUDLHQW rWUH LQWpJUpV j XQ 60$ GDQV
OH FDGUH GX FRPPHUFH pOHFWURQLTXH RQW GpMj pWp UpDOLVpV >%28 ��� *87 ��@� ,OV
SRUWHQW VXU O¶pYDOXDWLRQ GHV RIIUHV GH GLIIpUHQWV YHQGHXUV� VXU OD QpJRFLDWLRQ G¶XQ
SURGXLW HW VXU OD PLVH HQ °XYUH GH SODFHV GH PDUFKpV SRXU DJHQWV ORJLFLHOV�

6FpQDULR © SODFH GH PDUFKp YLUWXHO ª

0� -HDQ VRXKDLWH DFKHWHU XQ RUGLQDWHXU HW YHQGUH VD FROOHFWLRQ GH OLYUHV� ,O
GLVSRVH G¶XQ DJHQW�ORJLFLHO © DVVLVWDQW G¶DFKDW ª GRQW OH U{OH HVW GH UHFKHUFKHU GHV
SURGXLWV HW GH QpJRFLHU OHXU DFKDW� &HW DVVLVWDQW HVW FDSDEOH G¶DGDSWHU VRQ
FRPSRUWHPHQW HQ IRQFWLRQ GHV FDUDFWpULVWLTXHV GHV SURGXLWV UHFKHUFKpV HW GHV PRGHV
GH YHQWH SURSRVpV SDU OHV PDUFKDQGV� 0� -HDQ DGUHVVH XQH UHTXrWH j VRQ DJHQW
DVVLVWDQW G¶DFKDW SRXU O¶DFKDW G¶XQ 3&� &HOXL�FL IDLW DSSHO j XQ RX SOXVLHXUV DJHQWV
ORJLFLHO © FRXUWLHU ª DILQ GH FRPSDUHU OHV RIIUHV GH YHQWH GH GLIIpUHQWV PDUFKDQGV�
3RXU OD YHQWH GH VHV OLYUHV� 0� -HDQ FUpH XQ DJHQW�ORJLFLHO GH W\SH © ERXTXLQLVWH ª
TXL LPSOpPHQWH GHV FRPSRUWHPHQWV HW SURWRFROHV GH YHQWH DGDSWpV DX[ DJHQWV
ORJLFLHO GpMj VXU OH PDUFKp� /D SURJUDPPDWLRQ GH FHW DJHQW HVW IRQGpH VXU GHV
VHUYHXUV G¶RQWRORJLH TXL GpILQLVVHQW IRUPHOOHPHQW © XQ ERXTXLQLVWH ª j SDUWLU GH
FRQFHSWV SOXV pOpPHQWDLUHV WHOV TX¶XQ OLYUH� XQ SURGXLW� XQ SUL[� /¶DJHQW
© ERXTXLQLVWH ª IDLW DSSHO j XQ RX SOXVLHXUV DJHQWV ORJLFLHO © DQQRQFHXU ª FKDUJpV GH
SXEOLHU OHV RIIUHV GH YHQWH� /HV SUL[ VRQW DMXVWpV SDU O¶DJHQW HQ IRQFWLRQ GH OD
GHPDQGH� 3RXU FHUWDLQV OLYUHV� O¶DJHQW © ERXTXLQLVWH ª IDLW DSSHO j XQ DJHQW ORJLFLHO
GH © YHQWH DX[ HQFKqUHV ª�
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3ODFHV GH PDUFKp

/HV SURMHWV .$6%$+ HW 0$5.(7 0$.(5 UpDOLVpV DX 0,7 RQW pWXGLp OHV
LQWHUDFWLRQV HQWUH OHV DJHQWV GDQV OHV SURFHVVXV G¶DGDSWDWLRQ GH O¶RIIUH j OD GHPDQGH
>*87 ��@� ,OV RQW UpDOLVp j FHW HIIHW XQH SODFH GH PDUFKp TXL DXWRPDWLVH OHV
SURFHVVXV G¶DFKDW HW GH YHQWH HQWUH GHV DJHQWV UHSUpVHQWDQW GHV XWLOLVDWHXUV� /HV
DJHQWV HVVDLHQW GH YHQGUH RX G¶DFKHWHU SDU HX[�PrPHV GHV DUWLFOHV� /HV SUL[ VRQW
DMXVWpV HQ IRQFWLRQ GH OD GHPDQGH� /HV XWLOLVDWHXUV LQWHUYLHQQHQW XQLTXHPHQW SRXU
HQWpULQHU OHV WUDQVDFWLRQV� /D SODWH�IRUPH .$6%$+ D pWp FRQQHFWpH j GHV WHUPLQDX[
PRELOHV SRXU SHUPHWWUH j GHV XWLOLVDWHXUV IDLVDQW OHXUV FRXUVHV GDQV XQH ERXWLTXH
UpHOOH GH FRPSDUHU OHV SUL[ DX[ RIIUHV SURSRVpHV VXU OH ZHE� /H SURMHW $5&$',$�

>&$0 ��@ VLPXOH XQH SODFH GH PDUFKp SRXU O¶DFKDW HW OD YHQWH GH YRLWXUHV SDU SHWLWHV
DQQRQFHV� /H V\VWqPH FRPSOqWH OHV LQIRUPDWLRQV WURXYpHV GDQV XQ IRUXP GH SHWLWHV
DQQRQFHV SDU GHV LQIRUPDWLRQV FRPSOpPHQWDLUHV LVVXHV GH VHUYLFHV ZHE� /HV DJHQWV
MRXHQW XQ U{OH GH FRXUWLHU� ,OV LQWqJUHQW HW XQLILHQW OHV LQWHUIDFHV LVVXHV GHV VHUYLFHV
ZHE� ,OV DVVLVWHQW OHV DFKHWHXUV HW YHQGHXUV SRXU GpWHUPLQHU OH SUL[ GX PDUFKp HW
QRWLILHU OH GpS{W G¶DQQRQFHV FRUUHVSRQGDQW j GHV GHPDQGHV�

6HUYLFHV GH FRPSDUDLVRQ GH YHQGHXUV

/HV VHUYLFHV GH FRPSDUDLVRQ GH SUL[ HQ WHPSV UpHO VXU OH ZHE WHOV TXH -$1*2
>%28 ��@ VH PXOWLSOLHQW GHSXLV ���� VXLWH j O¶H[SpULPHQWDWLRQ %$5*$,1),1'(5
>%28 ��@� 6+23%27 >'22 ��@ HVW XQ GpPRQVWUDWHXU TXL D OD SDUWLFXODULWp
G¶DSSUHQGUH� GH IDoRQ DXWRQRPH� j FRQVXOWHU GH QRXYHDX[ VLWHV HW j DFKHWHU VXU FHV
VLWHV� /H GpPRQVWUDWHXU D pWp WHVWp VXU XQH GRX]DLQH GH VHUYLFHV GH YHQWH HQ OLJQH�
'DQV OD SKDVH G¶DSSUHQWLVVDJH� 6+23%27 WHVWH OHV GLIIpUHQWV IRUPXODLUHV GH VDLVLH
SURSRVpV SDU OHV VHUYLFHV ZHE VXU GHV SURGXLWV FRXUDQWV GRQW LO FRQQDvW OHV SURSULpWpV
�RUGUH GH SUL[� QRP GX GLVWULEXWHXU� HWF��� 'HV KHXULVWLTXHV VRQW XWLOLVpHV HQ
FRPSOpPHQW SRXU ILOWUHU OHV IRUPXODLUHV� /H SURMHW 7(7(�$�7(7( >*87 ��@ UpDOLVp
DX 0,7 SURSRVH XQH VWUDWpJLH GH FRPSDUDLVRQ G¶RIIUHV SRUWDQW VXU OH SUL[ HW OD
TXDOLWp GH VHUYLFH� &H SURMHW HVW EDVp VXU GHV WHFKQLTXHV G¶XWLOLWp PXOWL�DWWULEXpHV HW
GH VDWLVIDFWLRQ GH FRQWUDLQWHV GLVWULEXpHV�

6HUYLFHV GH YHQWH DX[ HQFKqUHV

(Q ����� LO H[LVWDLW SUqV G¶XQH FHQWDLQH GH VHUYLFHV GH YHQWH DX[ HQFKqUHV VXU OH
ZHE SDUPL OHVTXHOV (�%$< HW $8&7,21%27� /H VHUYLFH (�%$< YHQGDLW � PLOOLRQ
G¶DUWLFOHV SDU PRLV HW FRPSWDLW ��� ��� PHPEUHV HQ ����� $8&7,21%27 HVW XQ
GpPRQVWUDWHXU GH YHQWH DX[ HQFKqUHV RIIUDQW XQH $3, SHUPHWWDQW DX[ XWLOLVDWHXUV GH
FUpHU OHXUV SURSUHV ORJLFLHOV G¶DFKDW RX GH YHQWH FDSDEOHV GH SDUWLFLSHU j GHV
HQFKqUHV�

�� /H SURMHW $5&$',$ ����������� D pWp UpDOLVp GDQV OH FDGUH G¶XQ FRQWUDW GH UHFKHUFKH GH
)UDQFH 7pOpFRP DYHF O¶21(5$�&(57 HW O¶XQLYHUVLWp GH 7RXORXVH�
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3XEOLFDWLRQ G¶RQWRORJLHV

8QH RQWRORJLH HVW GpILQLH SDU OD VSpFLILFDWLRQ� SDUIRLV IRUPHOOH� GH OD VLJQLILFDWLRQ
GHV WHUPHV G¶XQH WD[RQRPLH GRQQpH� /HV WHUPHV VRQW GpILQLV GH SUpIpUHQFH j SDUWLU GH
WHUPHV IRQGDPHQWDX[ FRPPXQV j SOXVLHXUV GRPDLQHV� SOXW{W TXH SDU O¶LQWURGXFWLRQ GH
WHUPHV VSpFLILTXHV� 'HV UHFKHUFKHV RQW pWp FRQGXLWHV VXU OHV RQWRORJLHV GHSXLV XQH
TXLQ]DLQH G¶DQQpHV HQ LQWHOOLJHQFH DUWLILFLHOOH� 'DQV OH FDGUH GX FRPPHUFH
pOHFWURQLTXH� OHV RQWRORJLHV SHUPHWWHQW GH GpFULUH OHV SURGXLWV HW VHUYLFHV GDQV GHV
WHUPHV HW FRQFHSWV SDUWDJpV SDU OHV GLIIpUHQWV DFWHXUV GX ZHE� /D GpILQLWLRQ G¶XQ
VHUYLFH HQ UpIpUHQFH j XQH RQWRORJLH SXEOLTXH SHXW IDFLOLWHU OD SURPRWLRQ G¶XQ VHUYLFH�
VRQ DFFqV SDU GHV ORJLFLHOV GH FRXUWDJH� GH YHQWH HW G¶DFKDW� 3OXVLHXUV ELEOLRWKqTXHV
G¶RQWRORJLHV VRQW GpMj DFFHVVLEOHV HQ OLJQH �&<&� 2172/,1*8$ >)5,' ��@�� (OOHV
LQFOXHQW GHV FRQFHSWV VH UDSSRUWDQW DX FRPPHUFH� /H FRQFHSW GH SUL[ HVW SDU H[HPSOH
GpILQL GDQV O¶RQWRORJLH © )LQDQFLDO ª GH &<& HW GDQV O¶RQWRORJLH © 3URGXFW ª GH
2172/,1*8$� /¶,(((� V¶LQWpUHVVH j OD VWDQGDUGLVDWLRQ GHV FRQFHSWV GH EDVH FRPPXQV
j XQ JUDQG QRPEUH G¶RQWRORJLHV�

,QWpUrWV� WHFKQLTXHV H[SpULPHQWpHV HW SUREOqPHV

/¶LQWpUrW GHV 60$ GDQV FH FRQWH[WH HVW WUqV pWURLWHPHQW OLp j O¶pYROXWLRQ GX
FRPPHUFH pOHFWURQLTXH YHUV XQ PDUFKp RXYHUW WUqV OLEpUDO� /H VFpQDULR GH © SODFH GH
PDUFKp YLUWXHO ª V¶LQVFULW G¶DLOOHXUV GDQV FHWWH SHUVSHFWLYH� /D TXHVWLRQ HVW GH
GpWHUPLQHU VL FH TXL F¶HVW SDVVp VXU OH ZHE SRXU O¶LQIRUPDWLRQ SHXW VH UHSURGXLUH SRXU
OH FRPPHUFH�

3OXVLHXUV DVSHFWV GX VFpQDULR GH © SODFH GH PDUFKp YLUWXHO ª RQW pWp UpDOLVpV� /HXU
PDWXULWp WHFKQRORJLTXH HVW DVVH] GLVSDUDWH �QLYHDX Q� j Q� GDQV OH WDEOHDX ����� /HV
IRQFWLRQQDOLWpV JpQpUDOHV G¶XQH WHOOH SODFH� QRWDPPHQW GHV FRPSRUWHPHQWV G¶DFKDWV
HW GH YHQWHV DXWRPDWLVpV� RQW pWp LQWURGXLWHV GDQV GHV SURWRW\SHV WHOV TXH .$6%$+�
'HV SURWRFROHV GH FRPPXQLFDWLRQ DGDSWpV j O¶pFKDQJH G¶LQIRUPDWLRQV HW j OD
QpJRFLDWLRQ HQWUH ORJLFLHOV RQW pWp VSpFLILpV GDQV ),3$� 'HV VHUYHXUV G¶RQWRORJLHV
DLQVL TXH GHV VLWHV GH FRPSDUDLVRQ G¶RIIUHV FRPPHUFLDOHV LQWHUIDFpV j GHV VHUYLFHV
ZHE VRQW G¶RUHV HW GpMj DFFHVVLEOHV HQ OLJQH� 6+23%27 D PRQWUp TXH O¶H[WUDFWLRQ GH
O¶LQIRUPDWLRQ FRQWHQXH GDQV GHV VLWHV SHXW rWUH DXWRPDWLVpH HW TXH� SDU FRQVpTXHQW� LO
HVW SRVVLEOH GH FRQFHYRLU GHV VHUYLFHV GH FRPSDUDLVRQ G¶RIIUHV TXL VRLHQW DGDSWpV j
XQ HQYLURQQHPHQW RXYHUW�

/HV GLIIpUHQWV pOpPHQWV GH VROXWLRQ Q¶RQW SDV pWp LQWpJUpV OHV XQV DX[ DXWUHV�
$LQVL� OHV VHUYLFHV GH FRPSDUDLVRQ G¶RIIUHV QH VRQW SDV LQWHUIDFpV j GHV DVVLVWDQWV
G¶DFKDW� /HV DJHQWV DFWXHOOHPHQW FRQoXV QH IRQW SDV UpIpUHQFH j GHV RQWRORJLHV
SXEOLTXHV� &HOOHV�FL VRQW G¶DLOOHXUV HQFRUH HQ QRPEUH UHVWUHLQW� ,O Q¶HVW G¶DLOOHXUV SDV

�� +WWS���OWVF�LHHH�RUJ�VXR�
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FHUWDLQ TXH OD GpILQLWLRQ G¶RQWRORJLHV� GH IDoRQ IRUPHOOH� SHUPHWWH GH FDSWXUHU WRXWH
OD VpPDQWLTXH GH VHV FRQFHSWV� G¶R� XQ ULVTXH UpVLGXHO GH SUREOqPHV
G¶LQWHURSpUDELOLWp HQWUH GHV SURJUDPPHV IDLVDQW UpIpUHQFH j XQH PrPH RQWRORJLH
ORUVTX¶LOV VRQW FRQoXV GH PDQLqUH QRQ FRQFHUWpH� ,O FRQYLHQW SDU FRQVpTXHQW
G¶H[DPLQHU FRPPHQW GHX[ DJHQWV SHXYHQW DMXVWHU DXWRPDWLTXHPHQW OHXUV RQWRORJLHV
UHVSHFWLYHV� ,O HVW HQ RXWUH SRVVLEOH TXH GHV ORJLFLHOV XWLOLVDEOHV XQLTXHPHQW GDQV OH
FDGUH GX FRPPHUFH pOHFWURQLTXH VXSSODQWHQW GHV 60$ SOXV JpQpULTXHV�

������ $SSOLFDWLRQ GHV DJHQWV j OD FUpDWLRQ GH FRPPXQDXWpVZHE

'HV FRPPXQDXWpV YLUWXHOOHV VH VRQW FUppV VXU OH ZHE SRXU IDFLOLWHU O¶pFKDQJH
G¶LQIRUPDWLRQV HQWUH GHV F\EHUQDXWHV D\DQW GHV FHQWUHV G¶LQWpUrWV FRPPXQV�
3OXVLHXUV VHUYLFHV j EDVH G¶DJHQWV WHOV TXH ),5()/< RQW pWp UpDOLVpV DXWRXU GH FHWWH
LGpH GHSXLV ���� >%28 ��@� &HV VHUYLFHV VRQW UpDOLVpV VXU GHV WHFKQLTXHV GH ILOWUDJH�
,OV RQW GpYHORSSp XQH DSSURFKH HQ PDUJH GHV DSSURFKHV WKpRULTXHV GHV 60$� &HWWH
DSSURFKH HVW HIILFDFH PDLV Q¶HVW SDV RXYHUWH� (Q FRPSOpPHQW GH FHV WUDYDX[� OHV
SURMHWV )5,(1'6 >9$( ��@ HW 5,&2&+(7 >%27 ��@ RQW pWXGLp O¶DSSRUW GH WHFKQLTXHV
60$ GDQV XQ WHO FRQWH[WH� ,OV FRQVLGqUHQW OD FUpDWLRQ GH FRPPXQDXWpV G¶DJHQWV HW OD
PLJUDWLRQ GHV DJHQWV HQWUH OHV FRPPXQDXWpV�

6FpQDULR © RUJDQLVDWLRQ G\QDPLTXH GH FRPPXQDXWpV YLUWXHOOHV ª

0� -HDQ D XQ © DVVLVWDQW GH QDYLJDWLRQ ª TXL DSSUHQG VHV FHQWUHV G¶LQWpUrWV HQ
DQDO\VDQW OH FRQWHQX WH[WXHO GHV VLWHV ZHE TX¶LO FRQVXOWH� &HW DSSUHQWLVVDJH HVW
UHQIRUFp SDU OD SULVH HQ FRPSWH GH VHV DSSUpFLDWLRQV� /H SURILO GH 0� -HDQ DLQVL
FRQVWLWXp HVW UpJXOLqUHPHQW FRPSDUp DX[ SURILOV GHV DXWUHV XWLOLVDWHXUV SRXU FUpHU
G\QDPLTXHPHQW GHV FRPPXQDXWpV G¶LQWpUrWV FRPPXQV� &KDTXH SURILO HVW UHSUpVHQWp
SDU XQ DJHQW� &HOXL�FL HVW GpILQL SDU XQ FRPSRUWHPHQW OXL SHUPHWWDQW GH VH MRLQGUH j
GHV JURXSHV HW VL QpFHVVDLUH GH FRQVWLWXHU GH QRXYHOOHV FRPPXQDXWpV� /HV SURILOV
VRQW pJDOHPHQW XWLOLVpV SRXU GpWHUPLQHU OHV VHUYLFHV TXL D SULRUL GHYUDLHQW LQWpUHVVHU
OHV XWLOLVDWHXUV HW SRXU IDLUH GHV RSpUDWLRQV GHPDUNHWLQJ FLEOpHV�

3URMHWV )5,(1' HW 5,&2&+(7

/H SURMHW )5,(1'6� D pWXGLp OD G\QDPLTXH GH O¶RUJDQLVDWLRQ GH FRPPXQDXWpV
YLUWXHOOHV VXU OH ZHE HW OH PDLQWLHQ GH SURSULpWpV RUJDQLVDWLRQQHOOHV� 'DQV XQ
FRQWH[WH RXYHUW WHO TXH OH ZHE� OHV SURFHVVXV G¶RUJDQLVDWLRQ VRQW QpFHVVDLUHPHQW
GpFHQWUDOLVpV� 8QH VROXWLRQ FRQVLVWH j OHV LQWpJUHU DX[ FRPSRUWHPHQWV GHV DJHQWV�
'DQV )5,(1'6� OH SULQFLSH GH EDVH UHWHQX SRXU GpFULUH OHV FRPSRUWHPHQWV GHV DJHQWV

�� /H SURMHW )5,(1'6 ����������� D pWp UpDOLVp GDQV OH FDGUH G¶XQ FRQWUDW GH UHFKHUFKH GH
)UDQFH 7pOpFRP DYHF OH /HLEQL] �,0$*��



Les SMA dans les télécommunications     217 

HVW © TXL VH UHVVHPEOH V¶DVVHPEOH ª� 8QH RUJDQLVDWLRQ HVW IRUPDOLVpH SDU XQH
DUERUHVFHQFH ELQDLUH� (OOH HVW FRQVWUXLWH j SDUWLU G¶XQ FDOFXO GH O¶HQWURSLH� 'HV
DOJRULWKPHV JOREDX[ RQW pWp XWLOLVpV SDUDOOqOHPHQW DX[ DOJRULWKPHV GLVWULEXpV TXL
VRQW LQWpJUpV DX[ DJHQWV� SRXU WHVWHU OH ELHQ�IRQGp GH FH W\SH GH UHSUpVHQWDWLRQ�
&KDTXH XWLOLVDWHXU VDLVLW VHV FHQWUHV G¶LQWpUrWV HW SHXW YLVXDOLVHU O¶RUJDQLVDWLRQ� 6L OD
FRPPXQDXWp j ODTXHOOH LO DSSDUWLHQW QH OXL FRQYLHQW SDV� LO SHXW PRGLILHU VHV LQWpUrWV
SRXU TXH O¶DJHQW OH UHSUpVHQWDQW VH GpSODFH HW DLOOH GDQV G¶DXWUHV FRPPXQDXWpV
G¶LQWpUrWV� )5,(1'6 D pWp WHVWp VXU XQH FLQTXDQWDLQH G¶XWLOLVDWHXUV� ,O D pJDOHPHQW pWp
XWLOLVp SRXU LGHQWLILHU GHV WKqPHV �UHOLJLRQ� OLQJXLVWLTXH� DOLPHQWDWLRQ�
WpOpFRPPXQLFDWLRQ� HWF�� j SDUWLU GHV GHVFULSWLIV GH FLQT PLOOH VHUYLFHVZHE�

5,&2&+(7� HVW XQ V\VWqPH GH FUpDWLRQ GH FRPPXQDXWpV G¶XWLOLVDWHXUV EDVp VXU
GHV WHFKQLTXHV 60$� /HV SURILOV GHV DJHQWV VRQW FRQVWLWXpV SDU GHV LQIRUPDWLRQV VXU
OHV FHQWUHV G¶LQWpUrWV GHV XWLOLVDWHXUV� GHV GRQQpHV H[WUDLWHV GHV ORJV �WHPSV HW
IUpTXHQFH GH FRQQH[LRQ� HW GHV LQIRUPDWLRQV SHUVRQQHOOHV �kJH� DGUHVVH� HWF��� /H
FDOFXO GH SUR[LPLWp GHV DJHQWV HVW EDVp VXU O¶XWLOLVDWLRQ GH WKHVDXUXV SHUPHWWDQW
G¶pYDOXHU OD GLVWDQFH HQWUH OHV PRWV�FOpV GpFULYDQW OHV FHQWUHV G¶LQWpUrWV� /H V\VWqPH
HVW GHVWLQp j rWUH PLV HQ °XYUH VXU GHV IRXUQLVVHXUV G¶DFFqV j O¶LQWHUQHW TXL SHXYHQW
rWUH UpSDUWLV VXU SOXVLHXUV VLWHV� /D FRQVWLWXWLRQ GHV FRPPXQDXWpV GRLW GRQF rWUH
GpFHQWUDOLVpH� 7URLV W\SHV G¶DJHQWV VRQW FRQVLGpUpV� /¶DJHQW © PDQDJHU ª PDLQWLHQW
XQH OLVWH GHV FRPPXQDXWpV H[LVWDQWHV� /HV DJHQWV © SURILO ª UHSUpVHQWHQW OHV
XWLOLVDWHXUV HW V¶HQUHJLVWUHQW GDQV GHV FRPPXQDXWpV� /HV DJHQWV © JURXS ª JqUHQW OHV
FRPPXQDXWpV� 6L XQ DJHQW Q¶DUULYH SDV j V¶LQVFULUH GDQV XQ RX SOXVLHXUV JURXSHV
H[LVWDQWV� LO FUpH XQ QRXYHDX JURXSH� /D FRPPXQLFDWLRQ HQWUH OHV DJHQWV HVW EDVpH
VXU OHV DFWHV GH ODQJDJH ),3$ © TXHU\ ª HW © LQIRUP ª� 'HV H[SpULPHQWDWLRQV RQW pWp
FRQGXLWHV VXU WURLV FHQWV SURILOV G¶DJHQWV SRXU pYDOXHU OD VWDELOLWp HW OD FRQYHUJHQFH
GX V\VWqPH ORUV GH OD PRGLILFDWLRQ GHV SURILOV GHV DJHQWV� /D SHUWLQHQFH GHV JURXSHV
HVW pYDOXpH j SDUWLU GH OD PHVXUH GH OHXU LQHUWLH�

,QWpUrWV� WHFKQLTXHV H[SpULPHQWpHV HW SUREOqPHV

/¶LQWURGXFWLRQ GHV 60$ GDQV FH FRQWH[WH SHUPHW GH GpILQLU OHV LQGLYLGXV QRQ
VHXOHPHQW SDU XQ MHX GH GRQQpHV� FDUDFWpULVWLTXH GH OHXU SURILO� PDLV pJDOHPHQW SDU
XQ FRPSRUWHPHQW� 'DQV )5,(1'6 HW 5,&2&+(7� OHV DJHQWV RQW XQ FRPSRUWHPHQW OHXU
SHUPHWWDQW GH VH UDSSURFKHU GH IDoRQ DXWRQRPH GHV DXWUHV LQGLYLGXV SDUWDJHDQW GHV
LQWpUrWV FRPPXQV� /¶LQWURGXFWLRQ GH 60$ FRXSOpV j GHV VHUYLFHV WHOV TXH ),5()/<
HVW pJDOHPHQW XQ PR\HQ G¶DERUGHU O¶LQWHURSpUDELOLWp GH SOXVLHXUV VHUYLFHV GH
UHFRPPDQGDWLRQ�

'¶XQH IDoRQ JpQpUDOH� OHV H[SpULPHQWDWLRQV VXU OHV VHUYLFHV GH SHUVRQQDOLVDWLRQ
RQW SHUPLV G¶pSURXYHU GHV WHFKQLTXHV GH UHSUpVHQWDWLRQ GH SURILOV EDVpHV VXU GHV

�� /H SURMHW 5,&2&+(7 ����������� D pWp UpDOLVp j )UDQFH 7pOpFRP�



218     Principes et architecture des SMA 

OLVWHV GH PRWV�FOpV SRQGpUpV HW VXU GHV WHFKQLTXHV G¶DSSUHQWLVVDJH DXWRPDWLTXH GH
SUpIpUHQFHV� &HV WHFKQLTXHV RQW pWp GpSOR\pHV� /HXU PDWXULWp FRUUHVSRQG DX QLYHDX
Q� GX WDEOHDX ���� /D PDWXULWp GHV WHFKQLTXHV GpYHORSSpHV GDQV )5,(1'6 HW
5,&2&+(7 VH VLWXH TXDQW j HOOH DX QLYHDX Q��

'HV SUREOqPHV UHVWHQW j UpVRXGUH� /HV WHFKQLTXHV GH FDOFXO G¶HQWURSLH XWLOLVpHV
SRXU VHJPHQWHU OD SRSXODWLRQ VRQW VRXYHQW PLVHV HQ °XYUH GH IDoRQ FHQWUDOLVpH HW
QpFHVVLWHQW GH UHFDOFXOHU UpJXOLqUHPHQW LQWpJUDOHPHQW OD VHJPHQWDWLRQ� (OOHV QH VRQW
GH FH IDLW TXH SDUWLHOOHPHQW DGDSWpHV j XQ HQYLURQQHPHQW RXYHUW�

���� 60$ GDQV OHV VHUYLFHV HW UpVHDX[ GH WpOpFRPPXQLFDWLRQ

������ $SSOLFDWLRQ GHV 60$ DX[ UpVHDX[ SULYpV YLUWXHOV

,O \ D SOXVLHXUV GpFHQQLHV� ORUVTXH GHV VRFLpWpV VRXKDLWDLHQW GLVSRVHU G¶XQ UpVHDX
GH WpOpFRPPXQLFDWLRQ SULYp� HOOHV XWLOLVDLHQW XQH LQIUDVWUXFWXUH GH
WpOpFRPPXQLFDWLRQ TXL OHXU pWDLW SURSUH� 3DU OD VXLWH� FHV GHPDQGHV RQW pWp VDWLVIDLWHV
SDU GHV UpVHDX[ SULYpV FRQVWLWXpV GH OLDLVRQV ORXpHV j XQ RSpUDWHXU� &HV OLDLVRQV TXL
VRQW HQ GHKRUV GHV UpVHDX[ SXEOLFV JDUDQWLVVHQW XQH TXDOLWp GH VHUYLFH HW XQH
FRPSOqWH FRQILGHQWLDOLWp GHV GRQQpHV pFKDQJpHV� /HV UpVHDX[ SULYpV YLUWXHOV �931�
VRQW GHV RIIUHV GH UpVHDX[ SULYpV PLVHV HQ °XYUH VXU OHV UpVHDX[ SXEOLFV� /¶RIIUH
931 SHUPHW GH UpSRQGUH j XQH GHPDQGH FURLVVDQWH GH FRQQH[LRQV WHPSRUDLUHV� OD
EDQGH SDVVDQWH LQXWLOLVpH SDU XQH HQWUHSULVH j XQ LQVWDQW GRQQp pWDQW SRWHQWLHOOHPHQW
GLVSRQLEOH SRXU XQH DXWUH XWLOLVDWLRQ� /HV 60$ SHXYHQW rWUH XWLOLVpV SRXU
DXWRPDWLVHU OD QpJRFLDWLRQ GHV UHVVRXUFHV UpVHDX GDQV FH FRQWH[WH� /H SURMHW
(85(6&20 3��� D H[SORUp OHV DVSHFWV IRQFWLRQQHOV G¶XQ WHO VHUYLFH� /H SURMHW $&76
)$&76 D H[DPLQp O¶XWLOLVDWLRQ GH ),3$ SRXU VXSSRUWHU O¶LQWHURSpUDELOLWp GH GLIIpUHQWV
IRXUQLVVHXUV GH UHVVRXUFHV HW GH VHUYLFHV GDQV FH FRQWH[WH� /HV 931 SRXUUDLHQW
V¶LQVFULUH j WHUPH GDQV OH FRQWH[WH SOXV JpQpUDO GH OD FUpDWLRQ G¶HQWUHSULVHV YLUWXHOOHV�
&HWWH SHUVSHFWLYH D pWp FRQVLGpUpH SDU OH SURMHW $&760,$0,

��

6FpQDULR © PDUFKp G¶DOORFDWLRQ GH 931 ª

/H VFpQDULR HVW FHQWUp VXU O¶DOORFDWLRQ G\QDPLTXH GH 931 SHUPHWWDQW OD
FROODERUDWLRQ G¶XWLOLVDWHXUV DX PR\HQ G¶DSSOLFDWLRQV PXOWLPpGLD HW VXU OD QpJRFLDWLRQ
GHV EDQGHV SDVVDQWHV GHV 931� /HV XWLOLVDWHXUV SRWHQWLHOV GH FH VHUYLFH VRQW GHV
SURIHVVLRQQHOV QRPDGHV HW GHV HQWUHSULVHV� 7URLV W\SHV G¶DJHQWV VRQW FRQVLGpUpV � OHV
DVVLVWDQWV SHUVRQQHOV GH WpOpFRPPXQLFDWLRQ �3&$�� OHV IRXUQLVVHXUV GH VHUYLFHV
UpVHDX �63$� HW OHV IRXUQLVVHXUV GH UHVVRXUFHV UpVHDX �13$�� /HV 3&$ DVVLVWHQW OHV
XWLOLVDWHXUV GDQV OD UHFKHUFKH HW OD VpOHFWLRQ GHV RIIUHV GH WpOpFRPPXQLFDWLRQ GHV

�� +WWS���ZZZ�IRNXV�JPG�GH�UHVHDUFK�FF�LPD�PLDPL�
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63$� ,OV QpJRFLHQW OD TXDOLWp GX VHUYLFH HW VRQ FR�W� /HV 63$ GpWHUPLQHQW OHV
VHUYLFHV UpVHDX[ UHTXLV� ,OV LGHQWLILHQW OHV QLYHDX[ GH VpFXULWp H[LJpV HW VpOHFWLRQQHQW
OHV RIIUHV GHV 13$� /HV 13$ SURSRVHQW GHV RIIUHV GH FRQQH[LRQV UpVHDX HW
V¶HQJDJHQW j pWDEOLU FHV FRQQH[LRQV VL OHXUV RIIUHV VRQW UHWHQXHV� ,OV VRQW LQWHUIDFpV
DYHF OH V\VWqPH GH JHVWLRQ GX UpVHDX GH OHXU GRPDLQH� /HV WHUPHV HW FRQQH[LRQV
H[WHUQHV j XQ GRPDLQH VRQW QpJRFLpV HQWUH OHV 13$�

0� -HDQ GHPDQGH j VRQ 3&$ G¶pWDEOLU GHSXLV XQ K{WHO XQH UpXQLRQ PXOWLPpGLD j
SDUWLU GH GHPDLQ SRXU XQH GXUpH G¶HQYLURQ � MRXUV HW SRXU XQ EXGJHW GH � ��� (XURV�
/¶DJHQW 3&$ GHPDQGH j XQ DQQXDLUH OHV DGUHVVHV GHV 63$� ,O FRQWDFWH FHV 63$ SRXU
FRQQDvWUH OHXUV RIIUHV� &KDTXH 63$ FRQVXOWp IDLW XQH GHPDQGH G¶RIIUH DX[ 13$ GRQW
LO D FRQQDLVVDQFH� ,O VpOHFWLRQQH HQVXLWH OHV SURSRVLWLRQV GHV 13$ HW IDLW GHV
UpVHUYDWLRQV SURYLVRLUHV� &KDTXH 63$ FRQVXOWp IRUPXOH HQ UHWRXU XQH SURSRVLWLRQ DX
3&$ GH 0� -HDQ� /¶DJHQW 3&$ VpOHFWLRQQH DORUV O¶RIIUH OD SOXV LQWpUHVVDQWH� ,O SHXW
QpJRFLHU� VL QpFHVVDLUH� OHV WHUPHV GH OD IRXUQLWXUH GHV VHUYLFHV UpVHDX[ DYHF OHV
63$� /D QpJRFLDWLRQ SRUWH VXU OD UHVWULFWLRQ GH OD SODJH GH PLVH j GLVSRVLWLRQ G¶XQ
GpELW GRQQp� 8QH IRLV OD OLDLVRQ pWDEOLH� OHV 63$ SHXYHQW SURSRVHU XQH UHQpJRFLDWLRQ
GH FHV WHUPHV�

3URMHWV $&76 )$&76 (7 (85(6&20 3���

/H SURMHW $&76 )$&76 D GpYHORSSp XQ GpPRQVWUDWHXU DXWRXU GH FH VFpQDULR HQ
YXH GH WHVWHU OHV VSpFLILFDWLRQV GH ),3$� 'HV 931 VRQW DOORXpV SRXU VXSSRUWHU XQ
VHUYLFH GH YLVLRFRQIpUHQFH� &KDTXH SDUWHQDLUH �1RUWHO� *0'�)2.86 HW $/&$7(/�
GpYHORSSH VHV SURSUHV DJHQWV 3&$� 63$ HW 13$� /¶H[pFXWLRQ GHV DJHQWV HVW
VXSSRUWpH SDU GHX[ SODWHV�IRUPHV UHVSHFWLYHPHQW GpYHORSSpHV SDU 1RUWHO HW ,.9�
�*UDVVKRSSHU�� /HV 3&$ GpWHUPLQHQW GH IDoRQ FRRSpUDWLYH OD GDWH GH OD UpXQLRQ HQ
IRQFWLRQ G¶LQIRUPDWLRQV H[WUDLWHV GHV DJHQGDV 2XWORRN GHV XWLOLVDWHXUV� /H SURWRFROH
),3$�&RQWUDFW1HW HVW XWLOLVp j FHW HIIHW� 8QH IRLV TX¶XQ DFFRUG D pWp SDVVp VXU XQH
GDWH� XQ GHV 3&$ FRQWDFWH XQ 63$ SRXU pWDEOLU OD FRQQH[LRQ HQ WHPSV YRXOX� 6L OH
63$ DFFHSWH OH VHUYLFH� OD FRQQH[LRQ HVW pWDEOLH DXWRPDWLTXHPHQW j OD GDWH UHWHQXH�
/H 63$ FRQWDFWH OHV 13$ SRXU REWHQLU O¶DGUHVVH ,3 QpFHVVDLUH j O¶pWDEOLVVHPHQW GH OD
FRQQH[LRQ� /D YLVLRFRQIpUHQFH HVW pWDEOLH VXU O¶LQLWLDWLYH GX 3&$ SDU OH ORJLFLHO
1HWPHHWLQJ�

/H SURMHW HXURSpHQ (85(6&20 3���� D pJDOHPHQW GpYHORSSp XQ GpPRQVWUDWHXU
TXL WHVWH OHV IRQFWLRQQDOLWpV GH FH VFpQDULR >*$5 ��@� /H GpPRQVWUDWHXU HVW EDVp VXU
OHV UpVHDX[ ,QWHUQHW HW ,6'1� 8QH DUFKLWHFWXUH &25%$ HVW XWLOLVpH SRXU UpVHUYHU OHV
UHVVRXUFHV GH O¶,6'1� /HV IRXUQLVVHXUV GH VHUYLFHV VRQW VXU O¶LQWHUQHW�

�� /H SURMHW (85(6&20 3��� ����������� D pWp UpDOLVp SDU � %ULWLVK 7HOHFRP� 'HXWVFKH
7HOHNRP� O¶XQLYHUVLWp WHFKQRORJLTXH GH %HUOLQ� OH &6(/7� .31� 7HOHIRQLFD HW %URDGFRP�
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,QWpUrWV� WHFKQLTXHV H[SpULPHQWpHV HW SUREOqPHV UpVLGDQW

/H SUpFpGHQW VFpQDULR VH VLWXH GDQV XQ FRQWH[WH WUqV OLEpUDO GHV
WpOpFRPPXQLFDWLRQV� /¶LQWpUrW GH O¶DXWRPDWLVDWLRQ GH OD QpJRFLDWLRQ HQWUH OHV
GLIIpUHQWV DFWHXUV HVW pWURLWHPHQW OLp DX QRPEUH G¶DFWHXUV SUpVHQWV VXU OH PDUFKp HW j
OD GLVVRFLDWLRQ GHV RSpUDWHXUV UpVHDX HW GHV IRXUQLVVHXUV GH VHUYLFHV GH
WpOpFRPPXQLFDWLRQ�

/D PDWXULWp GHV WHFKQLTXHV 60$ VXU FH GRPDLQH G¶DSSOLFDWLRQ VH VLWXH DX QLYHDX
GH OD PLVH HQ SODFH GH GpPRQVWUDWHXUV IRQFWLRQQHOV �QLYHDX Q� GDQV OH WDEOHDX �����

3RXU UpDOLVHU FH W\SH G¶DSSOLFDWLRQ� OHV DJHQWV GRLYHQW rWUH FDSDEOHV GH
FRPPXQLTXHU j SURSRV GH OD IRXUQLWXUH GH VHUYLFHV GH WpOpFRPPXQLFDWLRQ� 2U�
DFWXHOOHPHQW� LO Q¶H[LVWH SDV GH GpILQLWLRQ VWDQGDUG GHV WHUPHV G¶XQ WHO GLDORJXH�

(QWUHSULVHV YLUWXHOOHV� $&760,$0,

/¶LQWpUrW G¶XQH DUFKLWHFWXUH 60$ GDQV FH VFpQDULR SRXUUDLW rWUH UHQIRUFp SDU
O¶LQWpJUDWLRQ GH 931 GDQV OH FRQWH[WH SOXV JpQpUDO GH OD FUpDWLRQ G¶HQWUHSULVHV
YLUWXHOOHV� 8QH HQWUHSULVH YLUWXHOOH HVW FRQVWLWXpH SDU XQH IpGpUDWLRQ SURYLVRLUH GH
FRPSDJQLHV HW GH PHPEUHV LQGpSHQGDQWV� ,O SHXW SDU H[HPSOH V¶DJLU G¶XQH XQLYHUVLWp
YLUWXHOOH SURSRVDQW GHV VpULHV GH FRXUV VXU OH ZHE� /D PLVH HQ SODFH G¶XQH WHOOH
HQWUHSULVH HVW SDU GpILQLWLRQ EDVpH VXU XQH LQIUDVWUXFWXUH UpVHDX� /HV 931 UpSRQGHQW
GH IDoRQ LQWULQVqTXH DX[ QpFHVVLWpV GH YLUWXDOLWp HW GH FRQILGHQWLDOLWp UHTXLVHV SDU FH
UpVHDX� 8Q GHV LQWpUrWV GH GpYHORSSHU OH FRQFHSW G¶HQWUHSULVH YLUWXHOOH SRXU OHV
LQGXVWULHOV GHV WpOpFRPPXQLFDWLRQV HVW GRQF GH VWLPXOHU OH PDUFKp GHV 931� /HV
DJHQWV SHXYHQW rWUH XWLOLVpV SRXU O¶DSSURYLVLRQQHPHQW HW O¶DGPLQLVWUDWLRQ GHV 931 HW
SRXU VXSSRUWHU O¶pWDEOLVVHPHQW G¶DFFRUGV HQWUH OHV SDUWHQDLUHV ORUV GH OD FRQVWLWXWLRQ
GH O¶HQWUHSULVH YLUWXHOOH�

/H SURMHW 0,$0,
�� D VSpFLILp XQ VFpQDULR HQYLVDJHDQW OD FUpDWLRQ G¶XQH HQWUHSULVH

YLUWXHOOH GDQV OH FDGUH GH OD PLVH HQ SODFH GH O¶(XUR� SRXU UpSRQGUH DX[ GHPDQGHV
G¶LQIRUPDWLRQ j WUDYHUV OD GLIIXVLRQ GH FRXUV PXOWLPpGLD LQWHUDFWLIV� /¶LQIUDVWUXFWXUH
G¶DJHQWV PRELOHV GpYHORSSpH GDQV 0,$0, RIIUH XQ VXSSRUW SRXU O¶LGHQWLILFDWLRQ GH
SDUWHQDLUHV� DLQVL TXH SRXU OHV QpJRFLDWLRQV HW O¶DGPLQLVWUDWLRQ GH O¶HQWUHSULVH
YLUWXHOOH� (OOH HVW EDVpH VXU OD SODWH�IRUPH *5$66+233(5 HW DSSRUWH GHV H[WHQVLRQV
DX VWDQGDUG G¶DJHQWV PRELOHV 0$6,) >0$* ��@ DX QLYHDX GX WUDQVSRUW� GH OD
FRPPXQLFDWLRQ HW GH OD VpFXULWp�

��� /H SURMHW $&76 0,$0, ����������� D pWp UpDOLVp SDU � $OFDWHO� *0'�)RNXV� )UDQFH
7pOpFRP 5	'� 8QLYHUVLW\ &ROOHJH /RQGRQ� $OJRV\VWHP &$� +LWDFKL� &5,1�
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������ 8WLOLVDWLRQ GH 60$ GDQV OH FDGUH GHV PRELOHV GH WURLVLqPH JpQpUDWLRQ HW GX 5,

/HV UpVHDX[ PRELOHV GH WURLVLqPH JpQpUDWLRQ YRQW rWUH GpSOR\pV GH IDoRQ
SURJUHVVLYH j SDUWLU GH ����� /HXUV GpELWV SRXUURQW DWWHLQGUH � 0ELWV�V� ,OV VHURQW GH
FH IDLW DGDSWpV j O¶XWLOLVDWLRQ G¶DSSOLFDWLRQV PXOWLPpGLD HW SHUPHWWURQW G¶DFFpGHU j
O¶HQVHPEOH GHV VHUYLFHV GH O¶LQWHUQHW� /HV FDUDFWpULVWLTXHV GHV PRELOHV GH WURLVLqPH
JpQpUDWLRQ VRQW GpILQLHV� HQ (XURSH� SDU OD QRUPH 8076 �8QLYHUVDO 0RELOH

7HOHFRPPXQLFDWLRQ 6\VWHP�� &HWWH QRUPH LQWURGXLW QRWDPPHQW OHV LQIUDVWUXFWXUHV
9+( �9LUWXDO +RPH (QYLURQPHQW� HW 3&6 �3HUVRQQDO &RPPXQLFDWLRQ 6XSSRUW��
/¶LQIUDVWUXFWXUH 9+( SHXW rWUH YXH FRPPH XQPLGGOHZDUH TXL PDVTXH j O¶XWLOLVDWHXU
G¶XQ PRELOH ORUV GX FKDQJHPHQW GH GRPDLQH �URDPLQJ� OHV FDSDFLWpV UpHOOHV GX
UpVHDX� (OOH SHUPHW j XQ XWLOLVDWHXU G¶DFFpGHU j O¶HQVHPEOH GHV VHUYLFHV GH
WpOpFRPPXQLFDWLRQ IRXUQLV SDU VRQ DERQQHPHQW �RX j GpIDXW j GHV VHUYLFHV FRKpUHQWV
DYHF FHX[�FL� PrPH ORUVTX¶LO HVW HQ GHKRUV GH OD ]RQH GH FRXYHUWXUH GX GRPDLQH GH
VRQ RSpUDWHXU� /¶LQIUDVWUXFWXUH 3&6 GpILQLW GHV SROLFHV SHUVRQQDOLVpHV SRXU WUDLWHU OHV
DSSHOV HQ IRQFWLRQ GH FULWqUHV YDULpV WHOV TXH O¶KHXUH GH UpFHSWLRQ� O¶pPHWWHXU HW OH
FRQWHQX� /HV LQQRYDWLRQV GH VHUYLFH UHQGXHV SRVVLEOHV SDU O¶pYROXWLRQ GHV UpVHDX[
QpFHVVLWHQW HQ UHWRXU XQH pYROXWLRQ GHV UpVHDX[ DX QLYHDX GH O¶DGPLQLVWUDWLRQ HW GX
FRQWU{OH GH VHUYLFHV� 'HV pYROXWLRQV RQW G¶RUHV HW GpMj pWp DSSRUWpHV GDQV OH FDGUH
GHV UpVHDX[ LQWHOOLJHQWV� 'H QRXYHOOHV pYROXWLRQV GRLYHQW rWUH FRQVLGpUpHV SRXU
UpSRQGUH j OD FRQYHUJHQFH GHV UpVHDX[ PRELOHV HW GH O¶LQWHUQHW HW j O¶XVDJH
LQWHUQDWLRQDO GH PRELOHV� /HV 60$� VRXYHQW FRXSOpV j GHV IRQFWLRQQDOLWpV G¶DJHQWV
PRELOHV� DSSRUWHQW GHV pOpPHQWV GH VROXWLRQ j FHV pYROXWLRQV >*$/ ��@�

6FpQDULR W\SH © 9+( HW 3&6 GDQV O¶8076 ª

0� -HDQ HVW XQ DERQQp GH O¶RSpUDWHXU $�7HOHFRP �VRQ QHWZRUN KRPH�� *UkFH DX
9+(� LO SHXW� R� TX¶LO VH WURXYH PrPH VXU OH GRPDLQH GH FRXYHUWXUH GH O¶RSpUDWHXU
&�7HOHFRP� DSSHOHU DXWRPDWLTXHPHQW GHV QXPpURV VpOHFWLRQQpV GDQV VRQ FDUQHW
G¶DGUHVVHV RX HQFRUH� DORUV TXH $�7pOpFRP XWLOLVH OH © �� ª SRXU DSSHOHU OHV
XUJHQFHV HW &�7HOHFRP OH © ��� ª� DSSHOHU OH VHUYLFH ORFDO GHV XUJHQFHV HQ WDSDQW
TXHO TXH VRLW VD ORFDOLVDWLRQ O¶LQGLFDWLI © �� ª�

/HV RSpUDWHXUV $�7HOHFRP HW &�7HOHFRP PHWWHQW HQ °XYUH GHV UpVHDX[ PRELOHV
GH WURLVLqPH JpQpUDWLRQ DYHF GHV LQIUDVWUXFWXUHV 9+( HW 3&6� /HXU DUFKLWHFWXUHV
UpVHDX VRQW KpWpURJqQHV� 6HXOV OHV VHUYLFHV OHV SOXV UpFHQWV VRQW PLV HQ °XYUH VXU XQ
UpVHDX LQWHOOLJHQW� /¶LQIUDVWUXFWXUH GX 9+( HW GX 3&6 GH $�7HOHFRP HW &�7HOHFRP
HVW EDVpH VXU XQ PLGGOHZDUH DJHQW� 'HV DJHQWV DVVRFLpV DX[ XWLOLVDWHXUV DGDSWHQW OD
IRXUQLWXUH GH VHUYLFHV DX IXU HW j PHVXUH GH OHXUV GpSODFHPHQWV HQ IRQFWLRQ GHV
FKDQJHPHQWV GH UpVHDX[ HW GH GRPDLQHV�

/HV DJHQWV GpWHUPLQHQW FRPPHQW H[pFXWHU OHV VHUYLFHV GHV XWLOLVDWHXUV HQ
IRQFWLRQ GH OHXUV SURILOV� GHV VHUYLFHV DX[TXHOV LOV VRQW DERQQpV� GHV VHUYLFHV
GLVSRQLEOHV VXU OH GRPDLQH HW GH O¶LQIUDVWUXFWXUH UpVHDX R� LOV VH VLWXHQW� 'HV DJHQWV
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LQWqJUHQW SDU DLOOHXUV OHV SROLFHV SHUVRQQDOLVpHV GH JHVWLRQ GHV FRPPXQLFDWLRQV
HQWUDQWHV� 8QH H[WHQVLRQ GX VFpQDULR FRQVLVWH j LQWURGXLUH OD PpWDSKRUH © G¶DJHQWV
PRELOHV ª SRXU DSSUpKHQGHU SOXVLHXUV IRQFWLRQQDOLWpV FDUDFWpULVWLTXHV GX 9+( �

± ORUV GX SDVVDJH G¶XQ GRPDLQH j O¶DXWUH XQH JUDQGH SDUWLH GHV VHUYLFHV XWLOLVDQW
OHV GRQQpHV VXU OHV SURILOV XWLOLVDWHXUV UHVWH DFFHVVLEOH �

± OHV WHPSV GH UpSRQVH QH VRQW SDV DOWpUpV SDU OD PRELOLWp GH O¶XWLOLVDWHXU FRPPH
VL OH WUDLWHPHQW GHV GRQQpHV VXU OHV SURILOV pWDLW UpSDUWL HQ IRQFWLRQ GH OD ORFDOLVDWLRQ
GX FOLHQW �

± ORUVTXH GHV FRPSRVDQWV ORJLFLHOV LQWHUIDFpV j G¶DXWUHV FRPSRVDQWV ORJLFLHOV QH
VRQW SDV GLVSRQLEOHV VXU XQ GRPDLQH GH UpVHDX� FHV FRPSRVDQWV VRQW WUDQVIpUpV G¶XQ
GRPDLQH j O¶DXWUH�

3URMHWV (85(6&20 3���� (85(6&20 3���

$FWXHOOHPHQW LO Q¶H[LVWH SDV G¶H[SpULPHQWDWLRQV DFKHYpHV GX VFpQDULR © 9+( HW
3&6 GDQV O¶8076 ª� /HV SULQFLSDOHV IRQFWLRQQDOLWpV RQW pWp VSpFLILpHV GDQV OH SURMHW
(85(6&20 3����� >*$/ ��@� &HUWDLQV SUREOqPHV RQW pWp GpFOLQpV SRXU rWUH pWXGLpV
GDQV OH SURMHW (85(6&20 3����

/H SURMHW (85(6&20 3��� D H[DPLQp O¶DSSOLFDELOLWp GHV QRXYHOOHV WHFKQLTXHV
GDQV OH FRQWH[WH GH O¶8076 >807 ��@ HW QRWDPPHQW O¶XWLOLVDWLRQ GH WHFKQLTXHV
DJHQW GDQV XQH SODWH�IRUPH GH FRQWU{OH GH VHUYLFHV� /¶LQWpUrW GHV WHFKQLTXHV DJHQW
HVW MXVWLILp j SDUWLU GH O¶LGHQWLILFDWLRQ GHV SURSULpWpV UHTXLVHV SDU O¶LQIUDVWUXFWXUH GH
VHUYLFHV SRXU VXSSRUWHU OHV VHUYLFHV 9+( HW 3&6� /H SURMHW SURSRVH GH UHPSODFHU
XQH SDUWLH GHV VWUXFWXUHV JOREDOHV WHOV TXH OHV UHJLVWUHV +RPH /RFDWLRQ 5HJLVWHU HW
9LVLWHG /RFDWLRQ 5HJLVWHU TXL VRQW XWLOLVpHV GDQV OHV PRELOHV GH GHX[LqPH JpQpUDWLRQ
SRXU OH FRQWU{OH GH VHUYLFHV� SDU XQH DUFKLWHFWXUH PXOWL�DJHQW VXSSRUWDQW OHV VHUYLFHV
3&6 HW 9+(� /HV DJHQWV VRQW FKDUJpV GH FRQVWUXLUH G\QDPLTXHPHQW OHV H[pFXWDEOHV
GHV VHUYLFHV� /HV FRPSRVDQWV GH VHUYLFHV VRQW SDU RUGUH GH SULRULWp � LQYRTXpV VXU OH
GRPDLQH R� VH VLWXH O¶XWLOLVDWHXU� WpOpFKDUJpV GHSXLV OHV DXWUHV GRPDLQHV� DFFHVVLEOHV
YLD GHV DSSHOV SURFpGXUDX[ GLVWDQWV� /H SURMHW D pJDOHPHQW FRQVLGpUp O¶LQWpJUDWLRQ GH
O¶H[pFXWLRQ GHV DJHQWV GDQV O¶DUFKLWHFWXUH UpVHDX�  

/H SURMHW (85(6&20 3��� FRQVLGqUH OHV WHFKQLTXHV DJHQW SRXU IDFLOLWHU� GDQV OH
GRPDLQH GHV WpOpFRPPXQLFDWLRQV� O¶LQWpJUDWLRQ GH QRXYHDX[ FRPSRVDQWV ORJLFLHOV
DX[ FRPSRVDQWV H[LVWDQWV >&$5 ��@� /H SUREOqPH HVW GpFOLQp GDQV OH FRQWH[WH GH OD
PHVVDJHULH pOHFWURQLTXH� 8QH DUFKLWHFWXUH PXOWL�DJHQW HVW GpILQLH SRXU DXWRPDWLVHU OD
UHFKHUFKH G¶XQ GpFRGHXU DSSURSULp� DVVXUHU VRQ LQVWDOODWLRQ DXWRPDWLTXH� FRQYHUWLU OH

��� /H ORW G¶(85(6&20 3��� ����������� FRQFHUQp D pWp UpDOLVp SDU � *0'�)RNXV� &6(/7�
)UDQFH 7pOpFRP 5	' HW 7pOpFRP 3RUWXJDO�
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PHVVDJH GDQV XQ DXWUH IRUPDW HQ FDV G¶pFKHF HW� HQ GHUQLHU OLHX� QRWLILHU OH SUREOqPH
j GHV H[SHUWV GX GRPDLQH�

(YROXWLRQ GX FRQWU{OH GH OD IRXUQLWXUH GH VHUYLFHV

/¶LQWURGXFWLRQ GH QRXYHOOHV FDUDFWpULVWLTXHV UpVHDX WHOOH TXH OD YDULDWLRQ GH OD
EDQGH SDVVDQWH GDQV O¶8076 QpFHVVLWH G¶DGDSWHU OHV VHUYLFHV HQ IRQFWLRQ GX
FRQWH[WH� &HOD SRXUUDLW FRQGXLUH j XQH UpVROXWLRQ G\QDPLTXH © HQ WHPSV UpHO ª GHV
VHUYLFHV DORUV TX¶DFWXHOOHPHQW O¶H[pFXWLRQ GHV VHUYLFHV HVW EDVpH VXU XQH UpVROXWLRQ
SUp�FkEOpH� /HV SURSULpWpV VXLYDQWHV DFWHQW HQ IDYHXU G¶XQH WHOOH pYROXWLRQ�

/D EDQGH SDVVDQWH GHV PRELOHV 8076 YDULH HQ IRQFWLRQ GH OD YLWHVVH GH
GpSODFHPHQW G¶XQ XWLOLVDWHXU� /¶RSWLPLVDWLRQ GH VRQ H[SORLWDWLRQ QpFHVVLWH G¶DGDSWHU
OH VHUYLFH� SDU H[HPSOH OH PRGH GH UHVWLWXWLRQ �YLGpR� LPDJH RX WH[WH�� HQ IRQFWLRQ GH
O¶XVDJH HW GX W\SH GH WHUPLQDO XWLOLVp�

/¶DGDSWDWLRQ GHV VHUYLFHV HQ IRQFWLRQ GHV GRQQpHV SHUVRQQHOOHV YD V¶LQWHQVLILHU�
QRWDPPHQW j WUDYHUV O¶LQIUDVWUXFWXUH 3&6� /HV GRQQpHV SHUVRQQHOOHV GHV FOLHQWV
PpPRULVpHV GDQV OH UpVHDX �FDUQHW GH FRRUGRQQpHV WpOpSKRQLTXHV� HWF�� VRQW DPHQpHV
j rWUH HQULFKLHV SDU O¶DSSUHQWLVVDJH DXWRPDWLTXH GHV PRGHV G¶LQWHUDFWLRQ GHV
XWLOLVDWHXUV �DSSHO IUpTXHQW GH QXPpURV GHSXLV XQH ORFDOLVDWLRQ GRQQpH� HWF��� &HV
GRQQpHV SHUVRQQHOOHV SRXUUDLHQW rWUH XWLOLVpHV HW HQULFKLHV HQ GHKRUV GX QHWZRUN

KRPH� G¶R� O¶LQWpUrW G¶XQH JHVWLRQ LQGLYLGXDOLVpH HW GpFHQWUDOLVpH GHV SURILOV�

/H GpYHORSSHPHQW GH QRXYHDX[ VHUYLFHV GH WpOpSKRQLH D HQJHQGUp XQH
FRPSOH[LILFDWLRQ GHV ORJLFLHOV VXSSRUWDQW OD ORJLTXH GH WUDLWHPHQW� &HV VHUYLFHV VRQW
VRXYHQW © FRPSRVLWHV ª GDQV OD PHVXUH R� LO V¶DJLW G¶XQ DJUpJDW GH VHUYLFHV SOXV
pOpPHQWDLUHV� (Q UpSRQVH j FHV pYROXWLRQV� OHV 5, RQW H[WUDLW GHV FRPPXWDWHXUV GHV
FRPSRVDQWV ORJLFLHOV� /HV FRPSRVDQWV ORJLFLHOV VXSSRUWDQW OHV VHUYLFHV FRPSRVLWHV
VRQW LQWHUIDFpV DYHF GHV FRPSRVDQWV ORJLFLHOV GH VHUYLFHV SOXV pOpPHQWDLUHV� 'DQV OHV
FDV R� SOXVLHXUV FRPSRVLWLRQV GH VHUYLFHV SHXYHQW IRXUQLU XQ PrPH VHUYLFH
FRPSRVLWH� LO HVW SRVVLEOH G¶HQYLVDJHU XQH UpVROXWLRQ G\QDPLTXH HQ IRQFWLRQ GHV
VHUYLFHV pOpPHQWDLUHV GLVSRQLEOHV VXU XQ GRPDLQH�

/¶LQIUDVWUXFWXUH 9+(� TXL SHUPHW j XQ XWLOLVDWHXU R� TX¶LO VRLW� \ FRPSULV j
O¶pWUDQJHU� GH GLVSRVHU GH IDoRQ YLUWXHOOH GHV VHUYLFHV SURSUHV j VRQ RSpUDWHXU� SHXW
rWUH UpDOLVpH GH IDoRQ LQFUpPHQWDOH� OHV VHUYLFHV DX[TXHOV HOOH V¶DSSOLTXH pWDQW DORUV
FRQVLGpUpV OHV XQV DSUqV OHV DXWUHV HQ IRQFWLRQ GH OD GHPDQGH� 8QH DOWHUQDWLYH HVW
G¶DQWLFLSHU FHV DGDSWDWLRQV HW G¶H[DPLQHU OHV LQIUDVWUXFWXUHV ORJLFLHOOHV QpFHVVDLUHV j
O¶DGDSWDWLRQ GH O¶HQVHPEOH GHV VHUYLFHV GX 9+(� /¶LQWURGXFWLRQ G¶XQH UpVROXWLRQ
G\QDPLTXH GHV VHUYLFHV FRPSRVLWHV HQ IRQFWLRQ GHV UHVVRXUFHV GLVSRQLEOHV V¶LQVFULW
GDQV FHWWH SHUVSHFWLYH� 'H IDoRQ DQDORJXH� O¶LQWHUDFWLRQ HQWUH GHV FRPSRVDQWV GH
VHUYLFH LVVXV GH UpVHDX[ KpWpURJqQHV SHXW rWUH DERUGpH DX FDV SDU FDV RX GH PDQLqUH
SOXV JOREDOH� /¶pODERUDWLRQ G¶XQH FRXFKH DEVWUDLWH PDVTXDQW OHV VSpFLILFLWpV GHV
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GLIIpUHQWV UpVHDX[ HVW XQ PR\HQ G¶DQWLFLSHU OD FRQYHUJHQFH GH VHUYLFHV RIIHUWV SDU
GHV UpVHDX[ KpWpURJqQHV� /D UpDOLVDWLRQ GH FHWWH DEVWUDFWLRQ FRQGXLW j O¶H[SUHVVLRQ
G¶XQH RQWRORJLH GX GRPDLQH GpILQLVVDQW GHV FRQFHSWV DVVRFLpV DX[ QRWLRQV GH
VHUYLFH� G¶DOORFDWLRQ� GH TXDOLWp� HWF�

/¶XWLOLVDWLRQ FRPELQpH GH SOXVLHXUV FRPSRVDQWV GH VHUYLFH SHXW HQWUDvQHU GHV
FRQIOLWV GH VHUYLFHV� HQFRUH DSSHOpV LQWHUDFWLRQV GH VHUYLFHV� 8QH LQWHUDFWLRQ GH
VHUYLFHV DSSDUDvW SDU H[HPSOH ORUVTX¶XQ XWLOLVDWHXU HVW DERQQp j XQ VHUYLFH
SHUPHWWDQW TXH VRQ QXPpUR QH VRLW SDV FRQQX HW TX¶LO DSSHOOH XQ SRVWH DIILFKDQW OH
QXPpUR GH O¶DSSHODQW� /D PRGpOLVDWLRQ GX UDLVRQQHPHQW VXU O¶LQWHQWLRQ HVW XQ PR\HQ
G¶DERUGHU OD UpVROXWLRQ G¶LQWHUDFWLRQV GH VHUYLFHV� 8QH VROXWLRQ HVW GDQV O¶H[HPSOH
SUpFpGHQW GH FRQVLGpUHU TXH O¶LQWHQWLRQ GH O¶DSSHODQW Q¶HVW SDV GH PDVTXHU VRQ
LGHQWLWp PDLV GH QH SDV WUDQVPHWWUH VRQ QXPpUR GH WpOpSKRQH HW TXH O¶LQWHQWLRQ GH
O¶DSSHOp HVW GH FRQQDvWUH O¶LGHQWLWp SOXV TXH OH QXPpUR GH O¶DSSHODQW� /¶XVDJH G¶XQ
VHUYLFH GH WpOpFRPPXQLFDWLRQ SHXW DLQVL rWUH GLVVRFLp GX VHUYLFH HW IRUPDOLVp HQ
WHUPH G¶LQWHQWLRQV FRPPXQLFDWLRQQHOOHV �LQIRUPHU� DYHUWLU� QRWLILHU� FRQYHUVHU��

,QWpUrW GHV WHFKQLTXHV DJHQW

'DQV FH FRQWH[WH� OHV WHFKQLTXHV DJHQW V¶LQVFULYHQW GDQV OD FRQWLQXLWp G¶XQH
DSSURFKH FRPSRQHQWLHOOH� 8Q DJHQW HVW XQ FRPSRVDQW GRQW OHV LQWHUDFWLRQV DYHF OHV
DXWUHV FRPSRVDQWV SRUWHQW VXU OD IRXUQLWXUH GH VHUYLFHV HW VXU OD TXDOLWp GHV VHUYLFHV�
&HWWH LQWHUIDFH HVW EDVpH VXU XQ ODQJDJH FRPPXQ j O¶HQVHPEOH GHV FRPSRVDQWV� $
SULRUL FHV FRPSRVDQWV RQW OD SRVVLELOLWp GH FRPPXQLTXHU SDU FH ODQJDJH DYHF
O¶HQVHPEOH GHV DJHQWV GH OD SODWH�IRUPH HW GHV SODWHV�IRUPHV LQWHUFRQQHFWpHV� /HV
DJHQWV VRQW JpQpUDOHPHQW GHV FRPSRVDQWV GRQW OHV SURFHVVXV GH WUDLWHPHQW VRQW
GpFULWV HW SDUIRLV FRQoXV FRPPH GHV SURFHVVXV GH UDLVRQQHPHQW VXU GHV
FRQQDLVVDQFHV FRQFHUQDQW OHV VHUYLFHV HW OHV UHVVRXUFHV UpVHDX GLVSRQLEOHV� $X
QLYHDX GHV U{OHV IRQFWLRQQHOV� OHV DJHQWV VRQW VRXYHQW GHV FRPSRVDQWV DYHF GHV
FDSDFLWpV GH QpJRFLDWLRQ VXU OD TXDOLWp GH VHUYLFH� /HV WHFKQLTXHV DJHQW FRQVWLWXHQW
DLQVL XQ PR\HQ GH FRQFHSWXDOLVHU OD UpVROXWLRQ G\QDPLTXH GH VHUYLFHV FRPSRVLWHV j
SDUWLU GH OD UHFKHUFKH HW GH OD FRPSRVLWLRQ GH VHUYLFHV pOpPHQWDLUHV� &HWWH DSSURFKH
HVW SDUWLFXOLqUHPHQW LQWpUHVVDQWH ORUVTX¶LO Q¶HVW SDV SRVVLEOH G¶DQWLFLSHU OD GpILQLWLRQ
GHV IXWXUV VHUYLFHV� 8Q PDUFKp WUqV RXYHUW SHXW HQJHQGUHU XQH FRQFHSWLRQ
GpFHQWUDOLVpH GHV VHUYLFHV TXL UHQG FH W\SH GH SUpGLFWLRQ WUqV GLIILFLOH� OHV
FRPSRVDQWV ORJLFLHOV GH VHUYLFHV pWDQW FRQoXV HW DGPLQLVWUpV SDU GLIIpUHQWHV
DXWRULWpV� ,O HVW SDU DLOOHXUV SRVVLEOH G¶HQYLVDJHU O¶XWLOLVDWLRQ G¶XQH RQWRORJLH GH
VHUYLFHV SRXU DXWRPDWLVHU GHV SURFHVVXV GH QpJRFLDWLRQ GH IRXUQLWXUHV GH VHUYLFHV�
/HV DJHQWV FRQVWLWXHQW XQ PR\HQ G¶XQLIRUPLVHU OH WUDLWHPHQW GHV SURILOV XWLOLVDWHXUV
HW GHV FRPSRVDQWV GH VHUYLFH� /¶LQWURGXFWLRQ G¶DJHQWV SRXU UHSUpVHQWHU GHV DVVLVWDQWV
SHUVRQQHOV SUHQG WRXW VRQ LQWpUrW ORUVTXH OHV FRPSRUWHPHQWV G¶DVVLVWDQFH YDULHQW
VXLYDQW OHV XVDJHUV� 'DQV OH FDV FRQWUDLUH� XQ VHUYLFH JOREDO G¶DVVLVWDQFH GRQW OHV
SDUDPqWUHV YDULHQW VXLYDQW OHV XVDJHUV HVW VXIILVDQW�
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3UREOqPHV

/HV WUDYDX[ GH UHFKHUFKH VXU O¶DSSOLFDWLRQ GHV 60$ DX[ UpVHDX[ PRELOHV VRQW
UpFHQWV HW RQW GRQF pWp SHX H[SpULPHQWpV� /HV VSpFLILFDWLRQV GHPHXUHQW GpILQLHV j XQ
QLYHDX DEVWUDLW RX VRQW GpFOLQpHV VXU GHV GRPDLQHV UHVWUHLQWV� 3DU DLOOHXUV� LO Q¶D SDV
pWp GpPRQWUp TXH OD FRRSpUDWLRQ HQWUH DJHQWV V¶DSSOLTXH GH IDoRQ RSpUDWLRQQHOOH j OD
FRPELQDLVRQ G\QDPLTXH GH VHUYLFHV HW j OD UpVROXWLRQ G¶LQWHUDFWLRQV GH VHUYLFHV� /H
GpYHORSSHPHQW G¶XQH WHOOH DSSURFKH QpFHVVLWHUDLW HQ RXWUH OD IRUPXODWLRQ G¶XQH
RQWRORJLH GHV VHUYLFHV GH WpOpFRPPXQLFDWLRQ� 8QH DSSURFKH JpQpULTXH WHOOH TXH FHOOH
HVTXLVVpH j SDUWLU GHV DJHQWV GHYLHQGUD QpFHVVDLUH GDQV FH FRQWH[WH XQLTXHPHQW VL OHV
VHUYLFHV FRXYHUWV SDU OH 9+( HW OHV SRVVLELOLWpV GH SHUVRQQDOLVDWLRQ RIIHUWHV SDU OH
3&6 VH PXOWLSOLHQW�

������ $SSOLFDWLRQ GHV 60$ j OD VXSHUYLVLRQ HW JHVWLRQ GH UpVHDX[

/D VXSHUYLVLRQ GH UpVHDX� QRWDPPHQW OD UHFRQQDLVVDQFH GH SDQQHV j SDUWLU
G¶REVHUYDWLRQV ORFDOHV G¶DODUPHV SHXW rWUH FRQVLGpUpH FRPPH XQH UpVROXWLRQ
GLVWULEXpH GHV SUREOqPHV >3/8 ��@� 'DQV FH GRPDLQH G¶DSSOLFDWLRQ� OHV DJHQWV
GpVLJQHQW GHV FRPSRVDQWV ORJLFLHOV FRQWU{ODQW RX VXSHUYLVDQW GH IDoRQ GpFHQWUDOLVpH
GHV UHVVRXUFHV UpVHDX� ,OV VRQW XWLOLVpV SRXU GpYHORSSHU GHV VWUDWpJLHV GH FRRSpUDWLRQ
SHUPHWWDQW GH FRRUGRQQHU O¶DOORFDWLRQ RX OD VXSHUYLVLRQ GH UHVVRXUFHV GpSHQGDQW GH
GLIIpUHQWHV DXWRULWpV� DLQVL TXH SRXU GpYHORSSHU GHV VWUDWpJLHV GH FRQWU{OH GH OD
VXUFKDUJH GX UpVHDX TXL SRXUUDLW rWUH HQJHQGUpH SDU OD VLJQDOLVDWLRQ OLpH DX[
QRXYHDX[ VHUYLFHV�

0DTXHWWH G¶XQ V\VWqPH GH VXSHUYLVLRQ GH UpVHDX

8QH PDTXHWWH D pWp UpDOLVpH j )UDQFH 7pOpFRP ����������� SRXU WHVWHU
O¶DSSOLFDELOLWp GHV WHFKQLTXHV DJHQWV j OD VXSHUYLVLRQ GH UpVHDX[ >3/8 ��@ HW
H[DPLQHU O¶DGpTXDWLRQ GX ODQJDJH $*(17� >6+2 ��@ GDQV FH FRQWH[WH� 'DQV FHWWH
PDTXHWWH� O¶RUJDQLVDWLRQ GHV DJHQWV HVW KLpUDUFKLTXH� (OOH HVW FDOTXpH VXU OHV IORWV GH
GRQQpHV ORUV GX WUDLWHPHQW GHV DODUPHV� /D VXSHUYLVLRQ HVW FHQWUDOLVpH DX QLYHDX GH
O¶DJHQW VXSHUYLVHXU� &HOXL�FL FROOHFWH GHV LQIRUPDWLRQV UHFXHLOOLHV SDU OHV DJHQWV
DVVRFLpV DX[ GLIIpUHQWV FHQWUHV WHFKQLTXHV �&7� HW GpWHFWH G¶pYHQWXHOOHV DQRPDOLHV�
/HV DJHQWV GHV &7 VXSHUYLVHQW TXDQW j HX[ GHV DJHQWV DVVRFLpV j GHV FRPPXWDWHXUV�
&HV GHUQLHUV VRQW FKDUJpV G¶HQYR\HU GHV LQIRUPDWLRQV VXU O¶pWDW GHV VWDWLRQV GX
FRPPXWDWHXU j O¶DJHQW © FHQWUH WHFKQLTXH ª GRQW LOV GpSHQGHQW� ,OV SHXYHQW SUHQGUH
O¶LQLWLDWLYH G¶LQIRUPHU OHXU &7 G¶XQH © IDXWH ª HQ V¶DSSX\DQW VXU OH IDLW TXH VL XQ &7
HVW LQWpUHVVp SDU OH FKDQJHPHQW G¶pWDW G¶XQ FRPPXWDWHXU� D SULRUL LO HVW LQWpUHVVp SDU
OHV IDXWHV VXU FH FRPPXWDWHXU� /HV FRPSRUWHPHQWV GHV DJHQWV VRQW GpFULWV HQ WHUPHV
G¶HQJDJHPHQWV HW G¶DFWHV GH ODQJDJH� /H ODQJDJH $*(17� HVW XWLOLVp SRXU
IRUPDOLVHU GHV SURFpGXUHV WHOOHV TXH © LQIRUPHU XQ DJHQW GH O¶pWDW G¶XQH PDFKLQH VL
FHW pWDW D pWp PRGLILp HW VL O¶DJHQW DYDLW GHPDQGp DX SUpDODEOH G¶rWUH LQIRUPp GH FH
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W\SH GH IDLW ª� /HV DJHQWV RQW XQH EDVH GH FUR\DQFHV R� LOV PpPRULVHQW GHV IDLWV GRQW
OD YDOHXU GH YpULWp SHXW rWUH LQFHUWDLQH� &HUWDLQHV SURFpGXUHV HQJHQGUDQW GHV
FRPPXQLFDWLRQV DYHF G¶DXWUHV DJHQWV SHXYHQW rWUH DFWLYpHV HQ IRQFWLRQ GHV
FUR\DQFHV G¶XQ DJHQW� /HV VFpQDULRV GH SDQQH VRQW GpILQLV FRPPH GHV VpTXHQFHV GH
PHVVDJHV� /D UHFRQQDLVVDQFH GH VFpQDULR HVW PRGpOLVpH FRPPH O¶LGHQWLILFDWLRQ G¶XQ
PHVVDJH VXLYLH GH OD JpQpUDWLRQ G¶XQ HQJDJHPHQW j LGHQWLILHU OD SHUFHSWLRQ G¶XQ
PHVVDJH HW FHFL GH IDoRQ LWpUDWLYH�

$&760$5,1(5 (7 $&76 ,03$&7

/H SURMHW 0$5,1(5�� D pWXGLp O¶LQWpUrW GHV DJHQWV SRXU RSWLPLVHU OD JHVWLRQ GH
OD VLJQDOLVDWLRQ GHV UpVHDX[� /HV DJHQWV VRQW XWLOLVpV SRXU pYLWHU TX¶XQH FRQJHVWLRQ
GX UpVHDX QH GpJUDGH GHV VHUYLFHV� /HV IDFLOLWpV GH FRPPXQLFDWLRQ HQWUH DJHQWV DLQVL
TXH OHXUV FDSDFLWpV G¶DXWRQRPLH HW G¶DGDSWDELOLWp VRQW H[SORLWpHV SRXU DFFURvWUH OHV
SHUIRUPDQFHV GX UpVHDX LQWHOOLJHQW HQ SUHQDQW HQ FRPSWH OHV SUREOqPHV GH WHPSV GH
UpSRQVH HW GH VpFXULWp� /¶LQWHUIDFH HQWUH O¶DUFKLWHFWXUH 60$ HW OH UpVHDX HVW
VXSSRUWpH SDU XQH DUFKLWHFWXUH 5, GH W\SH 66� TXL HVW EDVpH VXU &25%$�

/H SURMHW ,03$&7�� D LPSOpPHQWp GHV VWUDWpJLHV GH FRQWU{OH GH TXDOLWp GH VHUYLFH
VXU XQH SODWH�IRUPH $70 j SDUWLU GH WHFKQLTXHV DJHQW� /¶DOORFDWLRQ GH OD EDQGH
SDVVDQWH HVW FRQVLGpUpH FRPPH XQ GHV SRLQWV GH FRQWU{OH HVVHQWLHO GH OD TXDOLWp GH
VHUYLFH� /HV DSSOLFDWLRQV H[LVWDQWHV FRPPXQLTXHQW j WUDYHUV XQ FRPPXWDWHXU SRXU
GHPDQGHU O¶pWDEOLVVHPHQW GH QRXYHOOHV FRQQH[LRQV� &KDTXH FRPPXWDWHXU HVW
LQWHUIDFp DYHF XQ DJHQW� ,O SHXW SDU FHW LQWHUPpGLDLUH FRPPXQLTXHU DYHF G¶DXWUHV
DJHQWV SRXU GHPDQGHU GHV UHVVRXUFHV� /¶DJHQW HVW FKDUJp GH QpJRFLHU OHV UHVVRXUFHV
HW GH FRPSWDELOLVHU OH FR�W GHV FRPPXQLFDWLRQV�

,QWpUrWV HW SUREOqPHV

/D GHVFULSWLRQ GHV FRPSRUWHPHQWV HQ WHUPH G¶HQJDJHPHQWV HW GH FUR\DQFHV
DSSRUWH XQH OLVLELOLWp j O¶RSpUDWHXU VXU OHV FRPSRUWHPHQWV GHV DJHQWV�

%LHQ TXH O¶pWXGH GH O¶DSSOLFDWLRQ GHV DJHQWV j OD JHVWLRQ GH UpVHDX DLW GpEXWpH GqV OH
GpEXW GHV DQQpHV ����� OHV WUDYDX[ VXU FH GRPDLQH UHVWHQW SHX GpYHORSSpV� ,O H[LVWH GHV
VROXWLRQV DOWHUQDWLYHV IRQGpHV VXU GHV DSSURFKHV GLVWULEXpHV >98 ��@ SRXU WUDLWHU GHV
SUREOqPHV GDQV OHVTXHOV O¶RUJDQLVDWLRQ GHV DJHQWV HVW KLpUDUFKLTXH HW R� OH FRQWH[WH
Q¶HVW SDV XQ HQYLURQQHPHQW RXYHUW� &HV VROXWLRQV LQFOXHQW GHV PpFDQLVPHV GH

��� /H SURMHW $&76 0$5,1(5 ����������� D pWp UpDOLVp SDU � 7HOWHF� (ULFVRQ� 8QLYHUVLWp GH
.DUOVNREDQD� ,PSHULDO &ROOHJH� 7HONRP 6RXWK $IULFD� ,21$� ,.9�� �KWWS���ZZZ�WHOWHF�GFX�LH
�PDULQHU��
��� /H SURMHW $&76 ,03$&7 ����������� D pWp UpDOLVp SDU � 4XHHQ 0DU\ :HVWILHOG &ROOHJH�
$63$� )OH[WHO� 8QLYHUVLW\ RI $WKHQ� 6ZLVVFRP� 7HOWHF� 7HOH 'DQHPDUN �KWWS���ZZZ�DFWV�
LPSDFW�RUJ���
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UHFRQQDLVVDQFH GH VFpQDULRV SOXV GpGLpV HW HIILFDFHV TXH FHX[ EDVpV VXU OHV ODQJDJHV
DJHQW� /HV PDTXHWWHV GH VXSHUYLVLRQ RQW PRQWUp TXH FHUWDLQV FRPSRUWHPHQWV pWDLHQW
FRPPXQV j SOXVLHXUV W\SHV G¶DJHQWV� 0DLV LO V¶DJLW HQ IDLW SOXW{W GH IDFLOLWpV GH FDOFXO
TXH GH YpULWDEOHV DWWLWXGHV FRPSRUWHPHQWDOHV GH VXSHUYLVLRQ�

���� 60$ GDQV O¶LQJpQLHULH ORJLFLHOOH GHV WpOpFRPPXQLFDWLRQV

'DQV OHV WpOpFRPPXQLFDWLRQV� OHV DJHQWV VRQW VRXYHQW DSSUpKHQGpV
H[FOXVLYHPHQW G¶XQ SRLQW GH YXH VHUYLFH� 2U� LO HVW LQWpUHVVDQW GH OHV FRQVLGpUHU
pJDOHPHQW G¶XQ SRLQW GH YXH JpQLH ORJLFLHO� &HOD SHUPHW� G¶XQH SDUW� G¶DERUGHU
O¶LQWHURSpUDELOLWp GHV DJHQWV j WUDYHUV OD PLVH HQ SODFH GH VWDQGDUGV HW� G¶DXWUH SDUW�
G¶H[DPLQHU O¶DSSRUW GHV DJHQWV SDU UDSSRUW j GHV ORJLFLHOV UpDOLVpV H[FOXVLYHPHQW
SRXU OD IRXUQLWXUH GH VHUYLFHV GRQQpV�

������ ),3$ � XQ VWDQGDUG G¶LQWHURSpUDELOLWp DJHQW

/HV QRUPHV HW VWDQGDUGV GDQV OHV WpOpFRPPXQLFDWLRQV RQW G¶DERUG SRUWp VXU OHV
FDUDFWpULVWLTXHV GHV VLJQDX[ WUDQVPLV SXLV� VXLWH j O¶pYROXWLRQ GHV
WpOpFRPPXQLFDWLRQV� VXU OH FRGDJH GHV GRQQpHV �$61�� 03(*� HWF��� (OOHV WHQWHQW
GpVRUPDLV GH V¶DSSOLTXHU DX[ FRXFKHV ORJLFLHOOHV� 'DQV OH FRQWH[WH GHV ORJLFLHOV
DJHQW� O¶LQWpUrW PDMHXU G¶XQH VWDQGDUGLVDWLRQ HVW G¶DQWLFLSHU HW G¶HQFRXUDJHU OH
GpYHORSSHPHQW GH QRXYHDX[ VHUYLFHV DGDSWpV j XQ HQYLURQQHPHQW RXYHUW�

3UpVHQWDWLRQ GH ),3$

),3$ HVW OH SUHPLHU FRQVRUWLXP j PHWWUH HQ °XYUH XQ SURFHVVXV GH
VWDQGDUGLVDWLRQ DXWRXU GHV WHFKQRORJLHV DJHQW� /H VWDQGDUG GH IDFWR .40/ D pWp XQ
SUpDODEOH j FHWWH VWDQGDUGLVDWLRQ� ),3$ UHJURXSH XQH FLQTXDQWDLQH GH VRFLpWpV� GHV
LQGXVWULHOV GHV WpOpFRPPXQLFDWLRQV �$OFDWHO� %ULWLVK 7HOHFRP� )UDQFH 7pOpFRP�
6LHPHQV� 177� HWF�� GHV FRQVWUXFWHXUV LQIRUPDWLTXHV �,%0� 681� 0RWRUROD�
7RVKLED� ,WDFKL� HWF��� GHV LQGXVWULHOV GX GRPDLQH DpURVSDWLDO �%RHLQJ� /RRFNHG� HW
GHV XQLYHUVLWpV �,PSHULDO &ROOHJH� O¶XQLYHUVLWp GX 0DU\ODQG� HWF�� /D VWDQGDUGLVDWLRQ
HVW EDVpH VXU O¶LQWpJUDWLRQ G¶pOpPHQWV WHFKQLTXHV �GHV LQWHUIDFHV� GHV VHUYLFHV
G¶DGPLQLVWUDWLRQ� GHV SURWRFROHV HW GHV ODQJDJHV�� 'HV VSpFLILFDWLRQV RQW pWp SXEOLpHV
HQ ����� ���� HW �����

'DQV XQ FRQWH[WH LQGXVWULHO FRQFXUUHQWLHO� OHV GpWDLOV G¶DUFKLWHFWXUHV LQWHUQHV
UHVWHQW SURSULpWDLUHV HW QH VRQW SDV VSpFLILpV SDU OHV VWDQGDUGV� &HWWH FDUDFWpULVWLTXH
HVW GLIILFLOHPHQW FRQFLOLDEOH DYHF OD GpILQLWLRQ G¶XQH VpPDQWLTXH G¶LQWHUDFWLRQ
LQGpSHQGDQWH GH SURWRFROHV GRQQpV TXL HVW GH IDoRQ LQWULQVqTXH OLpH j XQ PRGqOH
G¶DJHQW GRQQp� ),3$ D GH FH IDLW pWp FRQIURQWp UDSLGHPHQW j XQH GRXEOH FRQWUDLQWH �
��� QH SDV LPSRVHU XQH DUFKLWHFWXUH G¶DJHQWV HW ��� GpILQLU XQH VpPDQWLTXH SDU



228     Principes et architecture des SMA 

UDSSRUW j XQ PRGqOH G¶DJHQW GRQQp� /D VpPDQWLTXH GHV LQWHUDFWLRQV HVW GpILQLH HQ
UpIpUHQFH j XQ PRGqOH G¶DJHQW UDWLRQQHO EDVp VXU GHV PRGDOLWpV GH FUR\DQFHV HW
G¶LQWHQWLRQ� /HV PpFDQLVPHV G¶LQWHUDFWLRQ SHXYHQW rWUH D SULRUL XWLOLVpV SDU GHV
DJHQWV EDVpV VXU G¶DXWUHV W\SHV G¶DUFKLWHFWXUH SDU H[HPSOH GHV DJHQWV SURFpGXUDX[
GRQW OHV FRPSRUWHPHQWV VRQW GpFULWV SDU GHV SURWRFROHV H[SULPpV VRXV OD IRUPH GH
JUDSKHV G¶pWDWV�

$SHUoX GHV VSpFLILFDWLRQV SURGXLWHV SDU ),3$

/HV VSpFLILFDWLRQV GH ),3$ FRXYUHQW SULQFLSDOHPHQW OHV VHUYLFHV G¶DGPLQLVWUDWLRQ
GHV DJHQWV HW OD GpILQLWLRQ GHV FRPPXQLFDWLRQV HQWUH DJHQWV� 8QH DUFKLWHFWXUH
SHUPHWWDQW G¶DGPLQLVWUHU OHV DJHQWV D pWp VSpFLILpH HQ ���� HW ���� HW UpYLVpH HQ
����� 7URLV W\SHV GH VHUYLFHV VRQW GpILQLV � OH 'LUHFWRU\ )DFLOLWDWRU �')�� OH
&RPPXQLFDWLRQ &KDQQHO �$&&� HW O¶$JHQW 0DQDJHPHQW 6\VWHP �$06�� ') RIIUH
GHV IRQFWLRQV G¶DQQXDLUH HW GH QRPPDJH� &KDTXH $&& D XQH RX SOXVLHXUV LQWHUIDFHV
DYHF GHV SURWRFROHV GH WUDQVSRUW� /HV VHUYLFHV HW SURWRFROHV GH WUDQVSRUW SUHQQHQW HQ
FRPSWH GHV VSpFLILFLWpV GH GLIIpUHQWV GRPDLQHV �LQWHUQHW� ZLUHOHVV�� /HV VROXWLRQV
UHTXLVHV VRQW SDU H[HPSOH ,,23 HW XQ FRGDJH VRXV IRUPH GH FKDvQH GH FDUDFWqUHV
GDQV OH FRQWH[WH 7&3�,3� :$3 HW XQ FRGDJH GH W\SH ELW�HIILFLHQW GDQV OH GRPDLQH GX
VDQV ILO� $06 GpILQLW OHV IRQFWLRQV G¶DGPLQLVWUDWLRQ GHV DJHQWV�

8Q pOpPHQW IRQGDPHQWDO GH ),3$ HVW OD VWDQGDUGLVDWLRQ GX ODQJDJH GH
FRPPXQLFDWLRQ HQWUH DJHQWV �$&/� HW OD UHFRPPDQGDWLRQ G¶XQ ODQJDJH GH FRQWHQX
�6/�� 6/ HVW XQ ODQJDJH V\QWD[LTXH SHUPHWWDQW GH GpQRWHU HW GH GpFULUH GHV REMHWV�
GHV DFWLRQV� HW GHV SURSRVLWLRQV� /¶$&/ HVW EDVp VXU OD GpILQLWLRQ IRUPHOOH G¶DFWHV GH
FRPPXQLFDWLRQ HQWUH DJHQWV� /D SOXSDUW GH FHV DFWHV VRQW XWLOLVpV GDQV OD GpILQLWLRQ
GH SURWRFROHV GH QpJRFLDWLRQ� PDLV OD VLJQLILFDWLRQ GHV DFWHV GH ODQJDJH Q¶HVW SDV
GpILQLH SDU FHW XVDJH� /H IRUPDOLVPH LQWURGXLW GDQV ),3$ D SRXU EXW G¶H[SULPHU VDQV
DPELJXwWp OD VpPDQWLTXH GHV DFWHV GH ODQJDJH� ,O Q¶HVW SDV GHVWLQp j VXSSRUWHU XQH
YpULILFDWLRQ DXWRPDWLTXH GH OD FRQIRUPLWp GHV DJHQWV� 8QH H[WHQVLRQ G¶80/
�8$0/� HVW HQ FRXUV G¶pWXGH SRXU IRUPDOLVHU OHV SURWRFROHV G¶LQWHUDFWLRQ HQWUH
DJHQWV� 3OXVLHXUV ELEOLRWKqTXHV GH ODQJDJH GH FRQWHQXV EDVpHV VXU ;0/� &63 HW .,)
RQW pWp GpYHORSSpHV� 8QH LQIUDVWUXFWXUH GH VHUYLFHV GH JHVWLRQ G¶RQWRORJLHV SHUPHW
DX[ DJHQWV GH UpIpUHQFHU HW G¶DFFpGHU j GHV RQWRORJLHV�

0LGGOHZDUH ),3$

/HV PLGGOHZDUHV GpVLJQHQW GHV FRXFKHV ORJLFLHOOHV VXU GHV DUFKLWHFWXUHV UpSDUWLHV
TXL VRQW LQWHUIDFpHV DYHF OHV SURWRFROHV UpVHDX[ HW TXL RIIUHQW GHV IRQFWLRQV GH
FRQWU{OH GH VHUYLFHV HW GH FRPPXQLFDWLRQ SOXV DEVWUDLWHV TXH FHOOHV IRXUQLHV SDU GHV
DUFKLWHFWXUHV VSpFLILTXHV� 3OXVLHXUV PLGGOHZDUHV © FRQIRUPHV ª j ),3$ VRQW HQ FRXUV
GH UpDOLVDWLRQ� 'HV WHVWV G¶LQWHURSpUDELOLWp RQW pWp FRQGXLWV HQWUH OHV SODWHV�IRUPHV
$6/� -$'( >%(/ ��@� *5$66+233(5 >+g) ��@� 0(&&$ >*(5 ��@� ),3$26� HW
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&RPWHF� 'H QRXYHDX[ WHVWV VRQW UpDOLVpV GHSXLV ���� DXWRXU GX SURJUDPPH $JHQW
&LWLHV GH ),3$�

������0pWKRGRORJLH� DWHOLHUV GH FRQFHSWLRQ� GH GpYHORSSHPHQW HW GH YDOLGDWLRQ

/D FRQVLGpUDWLRQ GHV DJHQWV G¶XQ SRLQW GH YXH JpQLH ORJLFLHO SHUPHW GH GLVVRFLHU
OH F\FOH GH YLH GH O¶DJHQW ORJLFLHO GX F\FOH GH YLH GHV VHUYLFHV RIIHUWV SDU O¶DJHQW�
(OOH SHUPHW pJDOHPHQW G¶HQYLVDJHU OD SHUVSHFWLYH G¶XQ GpSORLHPHQW LQGXVWULHO GHV
WHFKQLTXHV DJHQW� /D PLVH HQ SODFH G¶XQH PpWKRGH GH FRQFHSWLRQ DJHQW V¶LQVFULW GDQV
FHWWH SHUVSHFWLYH� (Q ����� OH FRQVRUWLXP $JHQW/LQN D FUpp XQ JURXSH VXU FH WKqPH
HW XQ SURMHW HXURSpHQ (85(6&20 3��� D GpEXWp DXWRXU GH FHW D[H GH UHFKHUFKH� /H
SURMHW &$5,60$ �� �FRQFHSWLRQ� DQDO\VH HW UpDOLVDWLRQ LQWpJUpH GH V\VWqPHV PXOWL�
DJHQWV� DYDLW DQWLFLSp O¶pYROXWLRQ GHV UHFKHUFKHV HQ FH VHQV >*(5 ��� <22 ��@�

3URMHW &$5,60$

/H SURMHW &$5,60$ GpILQLW XQ HQYLURQQHPHQW GH FRQFHSWLRQ� GH JpQpUDWLRQ GH
FRGH HW GH YpULILFDWLRQ� DSSOLTXp j OD UpDOLVDWLRQ GH ORJLFLHOV DJHQWV� ,O HVW EDVp VXU
O¶LQWURGXFWLRQ GHV FRQFHSWV G¶DJHQWV� G¶RUJDQLVDWLRQ� GH FRPPXQDXWp HW GH U{OHV� /HV
FRQFHSWV GH FRPPXQDXWp� GH U{OHV VRQW HPSUXQWpV j 2'3� /¶HQYLURQQHPHQW
0$'.,7 TXL LQWURGXLW XQ PRGqOH GH FRQFHSWLRQ JUDSKLTXH HVW XWLOLVp SRXU SURFpGHU j
GHV VLPXODWLRQV� &HOD SHUPHW XQH YDOLGDWLRQ SDUWLHOOH DYDQW GH SURFpGHU j XQH
YpULILFDWLRQ� 8Q IRUPDOLVPH GH FRQFHSWLRQ WH[WXHO D pWp GpILQL HQ FRPSOpPHQW GH OD
FRQFHSWLRQ JUDSKLTXH SRXU JpQpUHU OH FRGH DXWRPDWLTXHPHQW HW SRXU IDFLOLWHU OD
WUDQVLWLRQ YHUV XQ IRUPDOLVPH GH YpULILFDWLRQ� ,O HVW GpULYp GHV PRGqOHV %5,& HW
2I&ODVV ><22 ��@� /H IRUPDOLVPH GH FRQFHSWLRQ WH[WXHO SHUPHW G¶LPSOpPHQWHU GHV
UpVHDX[ GH 3HWUL UHSUpVHQWDQW OHV DJHQWV� /HV DJHQWV VRQW GpILQLV SDU GHV FRPSRVDQWV
HW OHXUV FRPSRUWHPHQWV LQWHUQHV SDU GHV FDSDFLWpV� /HV FRPSRVDQWV SHXYHQW KpULWHU
G¶DXWUHV FRPSRVDQWV HW LQFOXUH GHV VRXV�FRPSRVDQWV� /HV RSpUDWLRQV VRQW GpFULWHV HQ
WHUPHV GH WUDQVLWLRQV G¶pWDWV� 8QH SDUWLH GX FRPSRUWHPHQW GHV DJHQWV Q¶HVW SDV
JpQpUpH HW YpULILpH DXWRPDWLTXHPHQW� HOOH HVW GpFULWH GLUHFWHPHQW HQ -DYD� /H FRGH
JpQpUp HVW H[pFXWDEOH VXU OHV HQYLURQQHPHQWV -1$ >0(5 ��@ HW $JHQW 9R\DJHU� 'HV
UpVHDX[ GH 3HWUL VRQW JpQpUpV j SDUWLU GH FHUWDLQV FRPSRVDQWV SRXU SRXYRLU SURFpGHU
j GHV YpULILFDWLRQV� 'HV UqJOHV GH WUDGXFWLRQV RQW pWp H[SOLFLWpHV SRXU SDVVHU GX
IRUPDOLVPH GH FRQFHSWLRQ DX IRUPDOLVPH GH YpULILFDWLRQ� (OOHV LQVWDQFLHQW GHV
FODVVHV� WUDQVIRUPHQW OHV PHVVDJHV HQ IOX[ HW OHV UHVVRXUFHV HQ pWDWV� LQLWLDOLVHQW OHV
OLVWHV HW OHV YDULDEOHV� 'HV FRPSRVDQWV VRQW DMRXWpV SRXU DVVXUHU GHV SURFHVVXV
G¶H[FOXVLRQ PXWXHOOH� /D FRPSOH[LWp GH OD WkFKH GH YpULILFDWLRQ HVW GXH HQWUH DXWUHV j
OD WDLOOH GH O¶HVSDFH GHV pWDWV JpQpUpV�

��� /H SURMHW &$5,60$ ����������� D pWp UpDOLVp GDQV OH FDGUH G¶XQ FRQWUDW GH UHFKHUFKH GH
)UDQFH 7pOpFRP DYHF OH ODERUDWRLUH /,3� GH O¶XQLYHUVLWp 3DULV ��
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/¶HQYLURQQHPHQW &$5,60$ D pWp WHVWp VXU XQH YHUVLRQ VLPSOLILpH GX VFpQDULR
G¶DVVLVWDQFH DX YR\DJH FRPSUHQDQW XQ DJHQW XWLOLVDWHXU� XQ DJHQW FRXUWLHU HW GHX[
DJHQWV UHSUpVHQWDQW GHV FRPSDJQLHV DpULHQQHV� /HV FRPSRVDQWV GpILQLV GDQV OH
IRUPDOLVPH GH FRQFHSWLRQ FRUUHVSRQGHQW DX[ GLIIpUHQWV DJHQWV HW DX[ PRGXOHV GH
JHVWLRQ GH WkFKHV GDQV OHV SURWRFROHV GH QpJRFLDWLRQ� &HV FRPSRVDQWV VRQW GpFULWV
GDQV OH IRUPDOLVPH GH FRQFHSWLRQ HW UppFULWV GDQV OH IRUPDOLVPH GH YpULILFDWLRQ�

8QH SUHPLqUH YpULILFDWLRQ HVW EDVpH VXU OH FDOFXO GH O¶LQWHUYDOOH GX QRPEUH GH
MHWRQV SRXYDQW rWUH GDQV FKDTXH SODFH� &HWWH YpULILFDWLRQ HVW IDLWH j SDUWLU G¶XQ RXWLO
GH FDOFXO GH ERUQHV EDVp VXU GHV WHFKQLTXHV GH SURJUDPPDWLRQ OLQpDLUH� /HV SODFHV
GRQW OH QRPEUH GH MHWRQV Q¶HVW SDV ERUQp VRQW FULWLTXHV� ,O D pWp FRQVWDWp DLQVL TX¶XQ
DJHQW TXL IHUDLW GHV DSSHOV j SURSRVLWLRQV GH IDoRQ UpSpWLWLYH SRXUUDLW QH MDPDLV
H[DPLQHU OHV RIIUHV IDLWHV HQ UpSRQVH j FHV DSSHOV� &HOD SHXW FDXVHU XQH LQFRKpUHQFH
GDQV OH FRPSRUWHPHQW GH O¶DJHQW HW HQJHQGUHU O¶H[SORVLRQ GH OD ERvWH GH UpFHSWLRQ
GHV PHVVDJHV FRUUHVSRQGDQW DX[ RIIUHV�

8Q GHX[LqPH W\SH GH YpULILFDWLRQ HVW EDVp VXU O¶LGHQWLILFDWLRQ GHV IORWV� 8Q IORW
HVW O¶HQVHPEOH GH SODFHV R� FLUFXOH XQ MHWRQ GRQQp� &HOD SHUPHW� ORUVTX¶XQ IORW
FRXYUH WRXWHV OHV SODFHV G¶XQ FRPSRVDQW� GH YpULILHU TXH OD GpFRXSH FRPSRQHQWLHOOH
HVW DGpTXDWH� 8QH WURLVLqPH YpULILFDWLRQ FRQVLGqUH GHV LQIRUPDWLRQV VXU OH JUDSKH
G¶pWDW� (OOH SHUPHW GH YpULILHU TX¶LO Q¶\ D SDV GH Q°XG EORTXDQW HQ GHKRUV GHV Q°XGV
WHUPLQDX[� /H JUDSKH G¶pWDW VHUW HQVXLWH j YpULILHU GHV SURSULpWpV IRUPXOpHV HQ
ORJLTXH WHPSRUHOOH� 8QH GHV SURSRVLWLRQV YpULILpHV pWDLW � © 6L XQ FRQWUDW D pWp
LQLWLDOLVp DORUV OH FRPSRVDQW FRQWUDFW�ELGGHU UHFHYUD XQH UHTXrWH GDQV OH FDQDO &)3�
HQVXLWH OH FRPSRVDQW FRQWUDFW�PDQDJHU SRXUUD UHFHYRLU XQH UpSRQVH� HWF� ª /H
QRPEUH GH FKHPLQV FRQGXLVDQW j XQH YpULILFDWLRQ GH FHWWH SURSRVLWLRQ HVW FDOFXOp� /D
YpULILFDWLRQ D PRQWUp TX¶XQH SDUWLH GH OD SURSRVLWLRQ Q¶pWDLW FRXYHUWH SDU DXFXQ
FKHPLQ � FHOD HVW G� DX IDLW TXH OH FRQWUDFW�PDQDJHU Q¶H[DPLQDLW SDV GH IDoRQ
V\VWpPDWLTXH OHV SURSRVLWLRQV UHoXHV� 8QH VWULFWH FRQIRUPLWp j ),3$ DXUDLW
pJDOHPHQW SHUPLV GH SURJUHVVHU HQ FH VHQV SXLVTXH TXDQG XQ DJHQW HQYRLH XQ &)3� LO
V¶HQJDJH j SURFpGHU j XQH VpOHFWLRQ HW GRQF j XQH FRQVXOWDWLRQ GHV RIIUHV UHoXHV HQ
UpSRQVH� /D YpULILFDWLRQ D HQ RXWUH VRXOLJQp XQ ULVTXH OLp DX IDLW TXH OHV SURWRFROHV
5HTXHVW HW 4XHU\ IRQW DSSHO DX PrPH FDQDO 5HIXVH� &¶HVW XQH SURSULpWp LQWULQVqTXH
j OD GpILQLWLRQ GHV DFWHV GH ODQJDJH ),3$� /H SUREOqPH HVW GX j O¶DEVHQFH GH
FRPSRVDQW PRGpOLVDQW O¶XQLFLWp GX VHQV GHV DFWHV GH ODQJDJH�

,QWpUrWV HW OLPLWHV GX SURMHW

/¶LQWpUrW PDMHXU GX SURMHW HVW G¶pWXGLHU VLPXOWDQpPHQW OHV SKDVHV GH FRQFHSWLRQ�
GH VLPXODWLRQ� GH JpQpUDWLRQ GH FRGH HW GH YpULILFDWLRQ� /H SURMHW &$5,60$ D
PRQWUp OD SRVVLELOLWp G¶XWLOLVHU XQ HQYLURQQHPHQW GH YpULILFDWLRQ EDVp VXU GHV UpVHDX[
GH 3HWUL GDQV OH FRQWH[WH GHV V\VWqPHV PXOWL�DJHQWV� ,O D SHUPLV GH FHUQHU OHV OLPLWHV
G¶XQH WHOOH YpULILFDWLRQ �UHVWULFWLRQ GHV SURWRFROHV G¶LQWHUDFWLRQ HW UHVWULFWLRQ GH
O¶RXYHUWXUH GH O¶HQYLURQQHPHQW��



Les SMA dans les télécommunications     231 

/H IRUPDOLVPH GH FRQFHSWLRQ D pYROXp DX FRXUV GX SURMHW SRXU OHYHU GHV
FRQWUDLQWHV HPSrFKDQW OD YpULILFDWLRQ� /HV PRGqOHV G¶DJHQWV LQLWLDX[ GRQW OHV
FRPSRUWHPHQWV pWDLHQW FRPSOH[HV HW SDUIRLV QRQ GpWHUPLQLVWHV RQW pWp DGDSWpV� &HOD
D FRQGXLW j VLWXHU OH SURMHW j OD OLPLWH GH OD UXSWXUH DYHF OH FRQFHSW G¶DJHQW� /HV DFWHV
GH ODQJDJH VRQW UDPHQpV j GHV W\SHV GH PHVVDJH� 3DU DLOOHXUV XQH K\SRWKqVH IRUWH GX
SURMHW FRQVLVWH j GLVVRFLHU OHV FRPSRUWHPHQWV GHV DJHQWV GHV SURWRFROHV
G¶LQWHUDFWLRQ� &HOD SHUPHW QRWDPPHQW GH UHVWUHLQGUH OD IRUPDOLVDWLRQ DX[ SURWRFROHV
G¶LQWHUDFWLRQ� &HWWH K\SRWKqVH UHVWH j YDOLGHU�

$FWLRQV LQWHUQDWLRQDOHV VXU OH GpYHORSSHPHQW G¶XQH PpWKRGRORJLH

/D SOXSDUW GHV LQGXVWULHOV GH WpOpFRPPXQLFDWLRQ RQW GpVRUPDLV XQH H[SHUWLVH VXU
OH GRPDLQH GHV WHFKQLTXHV DJHQW TXL ELHQ TXH GpYHORSSpH GDQV GLIIpUHQWV SURMHWV
VHPEOH FRQYHUJHU� ,O VHPEOH TX¶HOOH VRLW EDVpH VXU XQH PrPH DSSURFKH
PpWKRGRORJLTXH� /H SURMHW (85(6&20 3����� D SRXU REMHFWLI GH GpILQLU HW GH SXEOLHU
XQH PpWKRGRORJLH DJHQW DSSOLFDEOH DX GRPDLQH GHV WpOpFRPPXQLFDWLRQV� ,O DQDO\VH
OHV RXWLOV �PLGGOHZDUH� DUFKLWHFWXUH� TXL RQW pWp GpYHORSSpV GDQV OH FDGUH GHV
SUpFpGHQWV SURMHWV SRXU GpWHUPLQHU TXHOV VRQW OHV DVSHFWV GH FHWWH PpWKRGH SRXYDQW
V¶DSSX\HU VXU GHV RXWLOV H[LVWDQWV�

���� &RQFOXVLRQ

&H FKDSLWUH D SUpVHQWp XQ pWDW GH O¶DUW GHV WUDYDX[ GH UHFKHUFKH VXU O¶DSSOLFDWLRQ
GHV 60$ DX GRPDLQH GHV WpOpFRPPXQLFDWLRQV� 8QH TXHVWLRQ LPSRUWDQWH G¶XQ SRLQW
GH YXH LQGXVWULHO HVW GH GpWHUPLQHU GDQV TXHOOHV FLUFRQVWDQFHV HW j TXHOOH pFKpDQFH
FHV WUDYDX[ SRXUUDLHQW DERXWLU j XQ GpSORLHPHQW LQGXVWULHO� 'HV pOpPHQWV GH UpSRQVH
SHXYHQW rWUH DSSRUWpV HQ SUpFLVDQW OHV UHQGH]�YRXV GHV 60$ DYHF O¶pPHUJHQFH GH
PDUFKpV GH VHUYLFHV RXYHUWV� O¶LPSOLFDWLRQ GHV 60$ GDQV O¶LQQRYDWLRQ GH VHUYLFHV HW
OH U{OH GHV 60$ GDQV O¶DQWLFLSDWLRQ GH OD FRQYHUJHQFH GH VHUYLFHV�

/HV 60$ VRQW GLIILFLOHV j PHWWUH HQ °XYUH HW QH SUpVHQWHQW XQ LQWpUrW TXH ORUVTXH
GHV VROXWLRQV SOXV VLPSOHV QH VRQW SDV DSSURSULpHV� F¶HVW�j�GLUH GDQV OH FDV
G¶HQYLURQQHPHQWV FRPSOH[HV� 8Q WHO HQYLURQQHPHQW HVW FDUDFWpULVp SDU XQ JUDQG
QRPEUH G¶DFWHXUV� RX GH FRPSRVDQWV� GH ODUJHV SRVVLELOLWpV G¶LQWHUDFWLRQ �FKDTXH
FRPSRVDQW SHXW LQWHUDJLU DYHF XQ QRPEUH LPSRUWDQW G¶DXWUHV FRPSRVDQWV�� 8Q
PR\HQ GH FDOFXO SHUPHWWDQW G¶pYDOXHU FHWWH FRPSOH[LWp IDLW DFWXHOOHPHQW GpIDXW� /H
ZHE HVW O¶H[HPSOH W\SH G¶XQ WHO HQYLURQQHPHQW RXYHUW� /¶LQWpUrW GHV 60$ GDQV OH
GRPDLQH GHV WpOpFRPPXQLFDWLRQV PH VHPEOH GH FH IDLW pWURLWHPHQW OLp j O¶pPHUJHQFH
G¶XQ PDUFKp GH VHUYLFHV RXYHUW TXH FH VRLW SRXU GHV DSSOLFDWLRQV GH FRPPHUFH

��� /H SURMHW (85(6&20 3��� ����������� HVW UpDOLVp SDU � %ULWLVK 7HOHFRP� OH &6(/7� .31�
7HOHIRQLFD� %URDGFRP� %HOJDFRP� 37�
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pOHFWURQLTXH RX GHV DSSOLFDWLRQV GH QpJRFLDWLRQ GH VHUYLFHV UpVHDX[� /¶pPHUJHQFH
G¶XQ PDUFKp RXYHUW SRXUUDLW rWUH HQJHQGUpH SDU XQH IRUWH FURLVVDQFH GH FHV PDUFKpV
HW VH SURGXLUH YHUV ���������� /H FDV pFKpDQW� OHV WHFKQLTXHV 60$ SRXUUDLHQW rWUH
XQH GHV VROXWLRQV WHFKQLTXHV�FOpV VL HOOHV VRQW FRPSOqWHPHQW RSpUDWLRQQHOOHV j FHWWH
GDWH�

$FWXHOOHPHQW� GHV SUREOqPHV FULWLTXHV GHPHXUHQW VXU OHV DVSHFWV VRFLDX[ GHV
DJHQWV �GpILQLWLRQ GH O¶DXWRULWp� GH OD UHVSRQVDELOLWp� HQJDJHPHQW YLV�j�YLV G¶XQ WLHUV��
VXU OD GpILQLWLRQ G¶RQWRORJLHV OLpHV j OD IRXUQLWXUH HW j OD QpJRFLDWLRQ GH VHUYLFHV HW
VXU OH PDQTXH G¶HQYLURQQHPHQWV ORJLFLHOV SHUPHWWDQW OH GpSORLHPHQW GH FHV
WHFKQLTXHV� /HV SURMHWV UpDOLVpV RQW WHVWp GHV VHUYLFHV j EDVH G¶DJHQWV PDLV Q¶RQW SDV
FRQVLGpUp O¶DMRXW GH QRXYHDX[ VHUYLFHV DX FRXUV GX F\FOH GH YLH GH O¶DJHQW� ,O QRXV
VHPEOH TXH FHV SUREOqPHV SRXUUDLHQW rWUH UpVROXV DYDQW ���� VL OHV LQLWLDWLYHV GH
VWLPXODWLRQ GX PDUFKp �),3$� $JHQWOLQN� DUULYHQW j G\QDPLVHU OH PDUFKp GHV 60$�
'DQV O¶K\SRWKqVH LQYHUVH� GHV WHFKQLTXHV SOXV VSpFLILTXHV j FKDTXH GRPDLQH
G¶DSSOLFDWLRQ VHURQW XWLOLVpHV�

8QH GpPDUFKH VWUDWpJLTXH PRWULFH DFWXHOOHPHQW GDQV OH GRPDLQH GHV
WpOpFRPPXQLFDWLRQV HVW © O¶LQQRYDWLRQ GH VHUYLFHV ª� (OOH D SRXU REMHFWLI SULQFLSDO GH
GpPDUTXHU O¶RIIUH G¶XQ RSpUDWHXU GHV RIIUHV FRQFXUUHQWHV� /HV FRQFHSWV UHFKHUFKpV
SDU OHV XQLWpV GH PDUNHWLQJ SRXU GpYHORSSHU GHV VHUYLFHV LQQRYDQWV GRLYHQW DSSRUWHU
XQH IRUWH YDOHXU DMRXWpH HW QpFHVVLWHU OD PLVH HQ °XYUH GH WHFKQLTXHV SHX FRPSOH[HV�
/HV VHUYLFHV GH SHUVRQQDOLVDWLRQ j EDVH G¶DJHQWV VXU OH ZHE VRQW FDUDFWpULVWLTXHV GH
FH W\SH GH VHUYLFHV� /HV 60$ QpFHVVLWHQW SRXU OHXU SDUW OD PLVH HQ °XYUH GH
WHFKQLTXHV FRPSOH[HV� /HXU XWLOLVDWLRQ GDQV OH FDGUH GX FRPPHUFH pOHFWURQLTXH
SRXUUDLW FHSHQGDQW rWUH HQJHQGUpH SDU O¶H[SORVLRQ GX PDUFKp HW OD QpFHVVLWp GH OH
VWUXFWXUHU GH IDoRQ G\QDPLTXH�

'DQV OH GRPDLQH GX FRQWU{OH GH VHUYLFHV GH WpOpFRPPXQLFDWLRQ� OD SUREOpPDWLTXH
DERUGpH SDU OHV 60$ �HW OHV DJHQWV PRELOHV� Q¶HVW j QRWUH DYLV SDV HQFRUH ELHQ SRVpH�
1RXV SHQVRQV TXH VXU FH GRPDLQH G¶DSSOLFDWLRQ� O¶LQWpUrW PDMHXU GHV 60$ HVW GDQV
OD PLVH HQ SODFH G¶XQH FRXFKH GH FRQFHSWLRQ XQLILpH SHUPHWWDQW SDU VRQ QLYHDX
G¶DEVWUDFWLRQ HW VD IRFDOLVDWLRQ VXU O¶LQWHUDFWLRQ G¶DQWLFLSHU OD FRQYHUJHQFH GH
VHUYLFHV LVVXV GH UpVHDX[ KpWpURJqQHV �IL[H� PRELOH� LQWHUQHW�� 3RXU DQWLFLSHU OD
FRQYHUJHQFH� OHV 60$ GHYUDLHQW rWUH DSSOLTXpV j OD FRQFHSWLRQ GHV VHUYLFHV GqV j
SUpVHQW� &HOD HQWUDvQHUDLW XQ VXUFR�W GDQV OD FRQFHSWLRQ GH VHUYLFHV HW QpFHVVLWHUDLW
GH FRQYDLQFUH O¶HQVHPEOH GHV EUDQFKHV RSpUDWLRQQHOOHV UHVSRQVDEOHV GHV GLIIpUHQWV
UpVHDX[� /H UHWRXU VXU LQYHVWLVVHPHQWV SRXUUDLW VH SURGXLUH YHUV ��������� TXDQG
O¶HVVRU GHV PRELOHV GH WURLVLqPH JpQpUDWLRQ HQWUDvQHUD XQH IRUWH GHPDQGH GH VHUYLFHV
FRQYHUJHQWV� 'DQV FH FRQWH[WH� O¶DSSURFKH PXOWL�DJHQW JDJQHUDLW j V¶LQVFULUH GDQV XQ
EXVLQHVV SODQ�
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/¶DYHQLU GHV 60$ GDQV OHV WpOpFRPPXQLFDWLRQV HVW SHXW�rWUH GDQV XQH YRLH SHX
H[SORUpH DFWXHOOHPHQW � OD VLPXODWLRQ� /H PDUFKp GHV WpOpFRPPXQLFDWLRQV GH SDU VD
G\QDPLTXH� TXH FH VRLW VXU O¶LQWHUQHW RX VXU OHV PRELOHV� HVW GLIILFLOH j DQDO\VHU�
/¶XWLOLVDWLRQ GH VLPXODWLRQV PXOWL�DJHQWV HVW DSSURSULpH j FH W\SH GH FRQWH[WH
>%(1 ��@� (OOHV SRXUUDLHQW V¶LQVFULUH GDQV XQ FRQWH[WH GH UHFKHUFKH SRUWDQW VXU OD
FRPSUpKHQVLRQ GHV UDWLRQDOLWpV GHV DFWHXUV HW VXU OD PRGpOLVDWLRQ FRPSRUWHPHQWDOH
GHV FOLHQWV

���� %LEOLRJUDSKLH

>%(/ ��@ %(//,)(0,1( )�� 32**, $�� 5,0$66$ *�� © -$'( ± $ ),3$ FRPSOLDQW DJHQW
IUDPHZRUN ª� 3$$0¶��� S� ������� �����

>%(1 ��@ %(16$,' /�� %28521 7�� © 0XOWL�DJHQW VLPXODWLRQ RI YLUWXDO FRQVXPHU SRSXODWLRQV
LQ D FRPSHWLWLYH PDUNHW ª� 6&$,¶��� ,26 3UHVV� S� ������ �����

>%28 ��@ %28521 7�� 6WUXFWXUH GH FRPPXQLFDWLRQ HW G¶RUJDQLVDWLRQ SRXU OD FRRSpUDWLRQ GDQV
XQ XQLYHUV PXOWL�DJHQWV� 7KqVH GH GRFWRUDW� 8QLYHUVLWp 3DULV �� �����

>%28 ��@ %28521 7�� © /HV DJHQWV GDQV O¶,QWHUQHW ª� -),$'60$¶��� �����

>%27 ��@ %27+25(/ &�� 7+20$6 +�� © $ GLVWULEXWHG $JHQW EDVHG SODWIRUP IRU LQWHUQHW XVHU
FRPPXQLWLHV ª� 3$$0¶��� S� ������ �����

>&$0 ��@ &$036 9�� 9HUV XQH WKpRULH GH O¶DXWR�RUJDQLVDWLRQ GDQV OHV V\VWqPHV PXOWL�DJHQWV
EDVpH VXU OD FRRSpUDWLRQ � DSSOLFDWLRQ j OD UHFKHUFKH G¶LQIRUPDWLRQ GDQV XQ V\VWqPH
G¶LQIRUPDWLRQ UpSDUWLH� 7KqVH GH O¶XQLYHUVLWp 3DXO 6DEDWLHU� 7RXORXVH� MDQYLHU �����

>&$5 ��@ &$5/$ 6� HW DO�� © 7KH DSSOLFDWLRQ RI LQWHOOLJHQW DJHQWV WR WKH PDQDJHPHQW RI
VRIWZDUH SUREOHPV LQ WHOHFRPPXQLFDWLRQ ª� ,$7$¶��� �����

>&+, ��@ &+,$5,*/,21( /�� © $JHQW WHFKQRORJLHV DFKLHYH PDWXULW\ ª� $JHQW/LQN QHZV OHWWHU�
Q� �� S� ���� KWWS���ZZZ�ILSD�RUJ� �����

>'22 ��@ '225(1%26 5�%�� (7=,21, 2�� :(/' '�6�� © 6+23%27� $ VFDODEOH FRPSDULVRQ�
VKRSLQJ DJHQW IRU WKH ZRUOG�ZLGH ZHE ª� $XWRQRPRXV $JHQW¶��� �����

>),1 ��@ ),1,1 7�� /$%528 <�� © .40/ DV DQ DJHQW FRPPXQLFDWLRQ ODQJXDJH ª� GDQV
6RIWZDUH $JHQWV� $$$,�0,7 3UHVV� �����

>)5, ��@ )5,'0$1 12< 1�� +$)1(5 &�'�� © 7KH VWDWH RI WKH DUW LQ RQWRORJ\ GHVLJQ� D VXUYH\
DQG FRPSDUDWLYH UHYLHZ ª� $, 0DJD]LQH )DOO� S� ������ �����

>*$/ ��@ *$/$17( 0��3�� /(,&+6(15,1* $�� 025(,5$ 0�� 6&$5521( (�� 67(*/,&+ 6��
$9(/,1( 6�� %28521 7�� (YROXWLRQ DQG DSSOLFDWLRQ RI HQDEOLQJ VRIWZDUH WHFKQRORJLHV WR
PRELOH QHWZRUNV DUFKLWHFWXUHV� 3URMHW (XUHVFRP 3��� GHOLYUDEOH �� 17�)75	'������
KWWS���ZZZ�HXUHVFRP�GH�3XEOLF�3URMHFWV�3����VHULHV�3����S����KWP� MXLQ �����

>*$5 ��@ *$5,-2 )� HW DO�� © 'HYHORSPHQW RI D 0XOWLDJHQW 6\VWHP IRU FRRSHUDWLYH ZRUN ZLWK
QHWZRUN QHJRWLDWLRQ FDSDELOLWLHV ª� ,$7$¶��� �����
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>*(5 ��@ *(5%(5 &�� %$8(5 %�� 67(,1(5'�� 0RWLY37$� 5HVVRXUFH $GDSWDWLRQ IRU D 6FDODEOH
$JHQW 6RFLHW\ LQ WKH 0RWLY�37$ 'RPDLQ� KWWS���ZZZ�PRWLY�GH�� ���� �j SDUDvWUH��

>*(5 ��@ *(59$,60��3�� ',$*1( $�� © (QKDQFLQJ 7HOHFRPPXQLFDWLRQV 6HUYLFH (QJLQHHULQJ
ZLWK 0RELOH $JHQW 7HFKQRORJ\ DQG )RUPDO 0HWKRGV ª� ,((( &RPPXQLFDWLRQV 0DJD]LQH�
MXLOOHW �����

>*87 ��@ *8770$1 5�� 028.$6 $�� 0$(6 3�� © $JHQW�PHGLDWHG HOHFWURQLF FRPPHUFH�
D VXUYH\ ª� .QRZOHGJH (QJHQLHULQJ UHYLHZ� KWWS���HFRPPHUFH�PHGLD�PLW�HGX� MXLQ �����

>+g) ��@ +g)7 0�� 0$*('$1= 7�� HW 48$17= -�� *UDVVKRSSHU ± 7KH $JHQW SODWIRUP�
$JHQW/LQN QHZVOHWWHU� Q� �� S������ KWWS���ZZZ�LNY�GH�GRZQORDG�� MXLOOHW �����

>0$* ��@ 0$*('$1= 7�� %5(8*'67 0�� %866( ,�� &29$&, 6�� ,QWHJUDWLQJ 0RELOH $JHQW
WHFKQRORJ\ DQG &RUED 0LGGOHZDUH� $JHQW/LQN QHZV OHWWHU� Q��� S� ����
IWS���IWS�RPJ�RUJ�SXE�GRFV�RUERV����������SGI� �����

>0$* ��@ 0$*('$1= 7�� $&76 &OLPDWH� $Q RYHUYLHZ� $JHQW/LQN QHZV OHWWHU� Q� ��
S� ����� KWWS���ZZZ�IRNXV�JPG�GH�FF�LPD�FOLPDWH�� MDQYLHU �����

>0(5 ��@ 0(5/$7 :�� $GDSWDWLRQ G\QDPLTXH GH O¶RUJDQLVDWLRQ GDQV OHV V\VWqPHV PXOWL�
DJHQWV� $SSOLFDWLRQ j OD FRQFHSWLRQ GHV V\VWqPHV FRRSpUDWLIV GLVWULEXpV HW RXYHUWV� 7KqVH
GH O¶XQLYHUVLWp 3DULV �� GpFHPEUH �����

>3/8 ��@ 3/8 0�� ([SpULPHQWDWLRQ G¶XQ PRGqOH GH SURJUDPPDWLRQ RULHQWpH DJHQW HQ
VXSHUYLVLRQ GH UpVHDX[� 17�/$$�(,$����� )UDQFH 7pOpFRP�&1(7� �����

>6+2 ��@ 6+2+$0 <�� © $JHQW 2ULHQWHG 3URJUDPLQJ ª� $UWLILFLDO ,QWHOOLJHQFH� YRO� ��
S� ������ �����

>60, ��@ 60,7+ 5�*�� © 7KH FRQWUDFW QHW SURWRFRO � KLJK�OHYHO FRPPXQLFDWLRQ DQG FRQWURO LQ D
GLVWULEXWHG SUREOHP VROYHU ª� ,((( WUDQVDFWLRQV RQ &RPSXWHUV� YRO� &��� Q� ��� S� �����
���� �����

>807 ��@ © 8076 7DUJHWV� 6\VWHP� &RQFHSW DQG 6WDQGDUGL]DWLRQ LQ D JOREDO SHUVSHFWLYH ª�
,((( 3HUVRQDO &RPPXQLFDWLRQ� YRO� �� Q� �� S� ������ IpYULHU �����

>9$( ��@ 9$1 $(.(1 )�� /HV V\VWqPHV PXOWL�DJHQWV PLQLPDX[� 7KqVH GH O¶(16,0$*� PDUV
�����

>98 ��@ 98 '821* 7�� 'pFRXYHUWH GH FKURQLTXHV j SDUWLU GH MRXUQDX[ G¶DODUPHV� DSSOLFDWLRQ
j OD VXSHUYLVLRQ GH UpVHDX[� 7KqVH GH O¶,13 7RXORXVH� PDUV �����

>:+, ��@ :+,7( -�(�� © 7HOHVFULSW 7HFKQRORJ\� 0RELOH $JHQWV� *HQHUDO 0DJLF :KLWH
3DSHU ª� 6RIWZDUH DJHQWV� $$$, �0,7 3UHVV� �����

><22 ��@ <22 0��-�� 8QH DSSURFKH FRPSRQHQWLHOOH SRXU OD PRGpOLVDWLRQ G¶DJHQWV FRRSpUDWLIV
HW OHXU YDOLGDWLRQ� 7KqVH GH O¶XQLYHUVLWp 3DULV �� RFWREUH �����



&KDSLWUH����

6\VWqPHV�PXOWL�DJHQWV�HW�pFRV\VWqPHV�

���� ,QWURGXFWLRQ

6L� GDQV OHV SURFKDLQHV DQQpHV� XQH KLVWRLUH GHV 60$ HQ )UDQFH HVW pFULWH�

O¶DXWHXU VLWXHUD FHUWDLQHPHQW OD QDLVVDQFH GH FHWWH DSSURFKH HW VD SULPH MHXQHVVH

GDQV OH ULFKH FRQWH[WH GX PRXYHPHQW LQWHUGLVFLSOLQDLUH� (Q HIIHW� FRQWUDLUHPHQW DX[

(WDWV�8QLV� R� O¶LQWHOOLJHQFH DUWLILFLHOOH GLVWULEXpH V¶HVW GpYHORSSpH VRXV O¶pJLGH GHV

LQIRUPDWLFLHQV LQGpSHQGDPPHQW GX GRPDLQH GH OD YLH DUWLILFLHOOH LQLWLp SDU OHV

SK\VLFLHQV� HQ (XURSH HW HQ )UDQFH HQ SDUWLFXOLHU O¶pPHUJHQFH GH OD FRPPXQDXWp

60$ HVW LVVXH GH OD UHQFRQWUH GH FKHUFKHXUV GH SOXVLHXUV GLVFLSOLQHV�

'DQV OH FDGUH JpQpUDO GHV VFLHQFHV GH OD FRPSOH[LWp� TXL SURSRVH GH UHSRVHU OHV

TXHVWLRQV VFLHQWLILTXHV SDU O¶pWXGH GHV LQWHUDFWLRQV HQWUH HQWLWpV pOpPHQWDLUHV HW GH

OHXUV RUJDQLVDWLRQV� OHV FKHUFKHXUV HQ 60$ YRQW SDUWLFLSHU j FHWWH G\QDPLTXH GDQV

XQ GRXEOH PRXYHPHQW� '¶XQH SDUW� OHV 60$ YRQW FRQVWLWXHU XQH PpWKRGH SRXU

FDWDO\VHU OD UHIRUPXODWLRQ GH FHUWDLQHV TXHVWLRQV HQ VFLHQFHV VRFLDOHV RX HQ VFLHQFHV

GH OD QDWXUH� '¶DXWUH SDUW� OHV FKHUFKHXUV LQIRUPDWLFLHQV YRQW SXLVHU GDQV FHWWH

LQWHUDFWLRQ OHV pOpPHQWV SRXU PLHX[ SUpFLVHU OHV TXHVWLRQV HW SURSRVHU GH QRXYHDX[

FRQFHSWV GDQV OHXU GLVFLSOLQH�

&¶HVW DLQVL� SDU H[HPSOH� TXH OHV FKHUFKHXUV HQ 60$ VH SRVqUHQW GDQV XQ SUHPLHU

WHPSV OD TXHVWLRQ GH OD GpFLVLRQ FKH] OHV DJHQWV� V
HQ DOODQW LQWHUURJHU OD SV\FKRORJLH

FRJQLWLYH HW OD WKpRULH GHV MHX[ ± SRXU UDWLRQDOLVHU OHV VWUDWpJLHV TXL DQWLFLSHQW OD

UHODWLRQ DX[ DXWUHV DJHQWV ± DYDQW G
DERUGHU� GDQV XQ VHFRQG WHPSV� OD TXHVWLRQ GH

&KDSLWUH UpGLJp SDU )UDQoRLV %28648(7 HW &KULVWRSKH /( 3$*(�
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O¶LQWHUDFWLRQ HQWUH OHV DJHQWV SRXU FRQVWUXLUH GHV VRFLpWpV DUWLILFLHOOHV� FRQYRTXDQW

DORUV OHV VRFLRORJXHV ± DILQ GH FRQVWUXLUH OHV GpPDUFKHV G¶LQWHUDFWLRQ HQWUH OHV

LQGLYLGXV HW OD VRFLpWp ± RX ELHQ OHV OLQJXLVWHV ± DILQ GH GRWHU OHV DJHQWV GH ODQJDJHV

HW G
RUJDQLVHU GHV SURWRFROHV GH FRPPXQLFDWLRQ� 8QH GHV TXHVWLRQV DFWXHOOHV HVW

FHOOH GH O¶HQYLURQQHPHQW GHV DJHQWV� 3DUPL OHV VFLHQFHV PRELOLVpHV� O¶pFRORJLH TXL

IDLW GH O¶HQYLURQQHPHQW XQH GH VHV QRWLRQV FRQVWLWXWLYHV SRXUUDLW MRXHU XQ U{OH

SULPRUGLDO SRXU SUpFLVHU OHV FRQFHSWV HW HQ FRQVpTXHQFH GpYHORSSHU GHV RXWLOV�

'DQV OH SDVVp� OHV UHODWLRQV IXUHQW GpMj IUXFWXHXVHV� 'DQV XQH DFFHSWLRQ WUqV

ODUJH� RQ WURXYH GHV UpIpUHQFHV j O¶pFRORJLH GqV OHV SUHPLHUV WUDYDX[ VXU OHV 60$� /D

PpWDSKRUH VXU OD IRXUPLOLqUH IRXUQLW XQH LOOXVWUDWLRQ GHV SOXV pYRTXpHV SRXU

YXOJDULVHU OHV QRWLRQV G¶DJHQWV UpDFWLIV HW G¶pPHUJHQFH HW FRQVWLWXD OH VXMHW GHV

SUHPLqUHV DSSOLFDWLRQV >&2/ ��� '52 ��@� /HV © ERLGV ª GH &UDLJ 5H\QROGV

>5(< ��@ TXL LPLWHQW OHV FRPSRUWHPHQWV GH JURXSHV G¶RLVHDX[ PLJUDWHXUV VHPEOHQW

PrPH SUpFpGHU OHV QRWLRQV GH 60$ RX GH YLH DUWLILFLHOOH� 6¶HQVXLYLUHQW GH QRPEUHX[

WUDYDX[ VXU OHV FRPSRUWHPHQWV DQLPDX[ RX OHV VRFLpWpV DQLPDOHV� $XMRXUG¶KXL� OHV

60$ VRQW DXVVL XWLOLVpV SRXU GHV DSSOLFDWLRQV GLWHV HQYLURQQHPHQWDOHV� F¶HVW�j�GLUH

GHV DSSOLFDWLRQV TXL LPSOLTXHQW GHV LQWHUDFWLRQV HQWUH G\QDPLTXHV QDWXUHOOHV HW

G\QDPLTXHV VRFLDOHV�

/¶HQVHPEOH GHV WUDYDX[ GRQW LO HVW IDLW pWDW GDQV FH FKDSLWUH RQW pWp FODVVpV

VXLYDQW OHV FRPPXQDXWpV G¶RULJLQH� 1RXV GpFULURQV WRXW G¶DERUG OHV UDLVRQV SRXU

OHVTXHOOHV O¶pFRORJLH V¶HVW LQWpUHVVpH j OD PRGpOLVDWLRQ GH FRPSRUWHPHQWV G¶DJHQWV

DXWRQRPHV HW DX[ PRGqOHV TXL RQW pWp GpYHORSSpV �,QGLYLGXDO %DVHG 0RGHOV�� 1RXV

GpFULURQV HQVXLWH FRPPHQW OD FRPPXQDXWp GHV 60$ V¶HVW HQULFKLH GHV DSSOLFDWLRQV

TXH GHV FKHUFKHXUV HQ VFLHQFHV GH O¶HQYLURQQHPHQW OXL RQW SURSRVpHV� 1RXV

WHUPLQRQV SDU TXHOTXHV pOpPHQWV GH GLVFXVVLRQ TXL LQWURGXLVHQW GHV SHUVSHFWLYHV GH

WUDYDX[ FRPPXQV�

���� (FRORJLH HW PRGpOLVDWLRQ GH O¶LQGLYLGX

������ 'H O¶pTXLOLEUH j O¶RUJDQLVDWLRQ

/H GRPDLQH GH O¶pFRORJLH D VXEL FHV GHUQLqUHV DQQpHV TXHOTXHV pYROXWLRQV�

)URQWLHU >)52 ��@ UDSSHOOH TXH OH WHUPH pFRORJLH D pWp FUpp SDU +DFNHO HQ ���� SRXU

GpVLJQHU OD VFLHQFH GH O¶KDELWDW �GX JUHF RLNRV � PDLVRQ�� &RQWUDLUHPHQW j O¶pWKRORJLH

TXL V¶LQWpUHVVH HVVHQWLHOOHPHQW DX FRPSRUWHPHQW� O¶pFRORJLH SRVH GRQF OD UHODWLRQ DX

PLOLHX FRPPH FRQVWLWXWLYH GH OD GLVFLSOLQH� /H PRXYHPHQW KLVWRULTXH UHWUDFp SDU

)URQWLHU UDSSHOOH XQH WUDMHFWRLUH GpMj SUpVHQWpH� /¶pFRORJLH D WRXW G¶DERUG FRQVLGpUp

OHV HVSqFHV GDQV OHXU VLQJXODULWp �DXWpFRORJLH� DYDQW GH V¶LQWpUHVVHU DX[ LQWHUDFWLRQV
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WHOOHV TXH OD FRPSpWLWLRQ� OD SUpGDWLRQ� OH PXWXDOLVPH� HQWUH OHV HVSqFHV

�V\QpFRORJLH�� (QILQ� FRQVLGpUDQW TXH OHV RUJDQLVPHV� SRSXODWLRQV� HW SHXSOHPHQWV

PRGLILHQW OH PLOLHX RQ SDUOHUD GH O¶pFRV\VWqPH� V\VWqPH G¶LQWHUDFWLRQV HQWUH

O¶HQVHPEOH GHV SRSXODWLRQV� 6H GpILQLVVDQW DLQVL� O¶pFRORJLH VH SODFH GDQV OH FDGUH GH

OD WKpRULH JpQpUDOH GHV V\VWqPHV TXH VHV DGHSWHV >/(0 ��� 025 ��� 9%( ��@

SUpVHQWHQW FRPPH XQH WKpRULH GH O¶LQWHUDFWLRQ HQWUH GHV SDUWLHV G¶R� pPHUJHQW GHV

SURSULpWpV � OH WRXW HVW SOXV TXH OD VRPPH GHV SDUWLHV� 3RXU DOOHU SOXV ORLQ� IDFH j OD

GHPDQGH VRFLDOH GH FHWWH ILQ GH VLqFOH SRXU XQH UHFKHUFKH VXU OHV TXHVWLRQV

G¶HQYLURQQHPHQW� O¶pFRORJLH YD UpSRQGUH HQ LQWpJUDQW OH PRGXOH VRFLR�pFRQRPLTXH

FRPPH XQ VRXV�V\VWqPH SRXU pWXGLHU OHV LQWHUDFWLRQV HQWUH G\QDPLTXHV VRFLDOHV HW

G\QDPLTXHV QDWXUHOOHV�

6L O¶RQ SHXW DLQVL SRVLWLRQQHU GHX[ KLVWRLUHV VXU OD PrPH WUDMHFWRLUH� OD

FRQIURQWDWLRQ GHV LGpHV YpKLFXOpHV SDU FHV GHX[ FKDPSV GH UHFKHUFKH QH VH IHUD SDV

VDQV pWLQFHOOHV� (Q HIIHW� VL HOOH UHMHWWH OH KROLVPH� O¶pFRORJLH� HQ V¶LQWHUIpFRQGDQW

DYHF OD V\VWpPLTXH� D DGRSWp OHV RXWLOV GHV DXWRPDWLFLHQV TXL DYDLHQW IRQGp FHWWH

WKpRULH � OD G\QDPLTXH GHV V\VWqPHV� &HOOH�FL GpFULW XQ V\VWqPH FRPSRVp GH

FRPSDUWLPHQWV RX PRGXOHV �UHSUpVHQWDQW GHV VWRFNV� GHV DJUpJDWV� UHOLpV HQWUH HX[

SDU GHV IOX[ GH PDWLqUH� G¶pQHUJLH RX G¶LQIRUPDWLRQ HW GHV FRQWU{OHV� &¶HVW DLQVL TXH

O¶RQ LQWpJUHUD OHV FRPSRVDQWHV pFRORJLTXHV HW pFRQRPLTXHV HQ VWDQGDUGLVDQW OHV IOX[

HQWUH PRGXOHV >&26 ��� 2'8 ��@� /H FRUSXV WKpRULTXH HW OHV RXWLOV �6WHOOD� 9HQVLP�

6LPXOLQN� HQWUH DXWUHV� XWLOLVpV SDU FHWWH GpPDUFKH DPqQHQW j FRQVLGpUHU OHV

SURSULpWpV G¶pTXLOLEUH G¶XQ V\VWqPH� 3RXU 8FKPDQVNL >8&+ ��@ FHWWH SHUFHSWLRQ �OD

QDWXUH HVW FRQVWDQWH� UHSUpVHQWH OHV V\VWqPHV pFRORJLTXHV SDU GHV pWDWV VWDEOHV GpILQLV

FRPPH GHV DWWUDFWHXUV TXH O¶RQ FKHUFKHUD j LGHQWLILHU SDU OD G\QDPLTXH GHV

V\VWqPHV� 'DQV XQ HVVDL VXU OD FRPSOH[LWp GHV pFRV\VWqPHV� +ROOLQJ >+2/ ���

+2/ ��@ GpILQLW WURLV FRQFHSWV TXL RQW GRPLQp OD SHUFHSWLRQ GH OD FDXVDOLWp GDQV OHV

V\VWqPHV pFRORJLTXHV� DYHF SRXU FRQVpTXHQFH GH GpILQLU OHV pOpPHQWV G¶XQH JHVWLRQ

GHV pFRV\VWqPHV� /H SUHPLHU HVW FHQWUp VXU OD QRWLRQ G¶pTXLOLEUH �EDODQFH RI QDWXUH��

OH GHX[LqPH FRQVLGqUH SOXVLHXUV pWDWV GH VWDELOLWp �QDWXUH HQJLQHHUHG RX QDWXUH

UHVLOLHQW�� &HWWH GHX[LqPH SHUFHSWLRQ GRQQH GH O¶LPSRUWDQFH DX[ G\QDPLTXHV

FDXVpHV SDU OD YDULDELOLWp� SDU GHV pYpQHPHQWV TXL DSSDUDLVVHQW j GH SHWLWHV pFKHOOHV�

�� 3RSXODWLRQ � HQVHPEOH GHV LQGLYLGXV G¶XQH PrPH HVSqFH RFFXSDQW XQ HVSDFH SUpFLVp�

3HXSOHPHQW � HQVHPEOH IRQFWLRQQHO GH SRSXODWLRQV LQWHUFRQQHFWpHV RX VXVFHSWLEOHV GH O¶rWUH�

%LRFpQRVH � JURXSHPHQW G¶rWUHV YLYDQWV FRUUHVSRQGDQW SRXU VD FRPSRVLWLRQ� SDU OH QRPEUH GHV

HVSqFHV HW GHV LQGLYLGXV� j FHUWDLQHV FRQGLWLRQV PR\HQQHV GX PLOLHX� /D GpQRPLQDWLRQ G¶XQH

ELRFpQRVH IDLW DSSHO j XQ DVSHFW SDUWLFXOLHU GH VRQ HQYLURQQHPHQW� &¶HVW GRQF O¶HQVHPEOH GH

SRSXODWLRQV SUpVHQWHV GDQV XQ PrPH ELRWRSH�

%LRWRSH � DLUH JpRJUDSKLTXH VRXPLVHV j GHV FRQGLWLRQV GRQW OHV GRPLQDQWHV VRQW KRPRJqQHV�

&¶HVW O¶HVSDFH RFFXSp SDU OD ELRFpQRVH�

(FRV\VWqPH � F¶HVW O¶HQVHPEOH ELRFpQRVH�ELRWRSH >%$5 ��@�
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3OXW{W TX¶XQ VHXO pTXLOLEUH� OH V\VWqPH HW FDUDFWpULVp SDU XQ HQVHPEOH G¶DWWUDFWHXUV�

/H SUREOqPH GH JHVWLRQ HVW GH FRPSUHQGUH FRPPHQW OD YDULDELOLWp HQGRJqQH DX

V\VWqPH SHXW rWUH FRQWU{OpH SRXU DPHQHU OH V\VWqPH YHUV OHV DWWUDFWHXUV GpVLUpV� /H

WURLVLqPH SRLQW GH YXH HVW FHOXL GX FKDQJHPHQW RUJDQLVDWLRQQHO �QDWXUH HYROYLQJ�� &H

SRLQW GH YXH V¶LQWpUHVVH j OD FRQQHFWLYLWp GHV pOpPHQWV GX V\VWqPH� j OHXU

RUJDQLVDWLRQ� VXU SOXVLHXUV pFKHOOHV� 8QH UpIpUHQFH GHV pFRORJXHV VXU FH GHUQLHU

SRLQW GH YXH HVW OD WKpRULH GH OD KLpUDUFKLH H[SULPpH SDU GLIIpUHQWV DXWHXUV� /D WKpRULH

GH OD KLpUDUFKLH HVW SUpVHQWpH SDU $OOHQ HW 6WDUU >$// ��@ FRPPH XQH WKpRULH GH

O¶REVHUYDWLRQ GH V\VWqPHV FRPSOH[HV� &HV V\VWqPHV FRPSOH[HV VRQW SUpVHQWpV

FRPPH OHV LQWHUPpGLDLUHV HQWUH OHV V\VWqPHV j JUDQGV QRPEUHV SRXU OHVTXHOV XQH

DSSURFKH VWDWLVWLTXH HVW DGDSWpH HW OHV V\VWqPHV j SHWLWV QRPEUHV SRXU OHVTXHOV OHV

DSSURFKHV PDWKpPDWLTXHV GH W\SH pTXDWLRQV GLIIpUHQWLHOOHV TXL PDQLSXOHQW OD

G\QDPLTXH GH TXHOTXHV SRSXODWLRQV VRQW SHUWLQHQWHV� 3RXU OHV DXWHXUV� OHV V\VWqPHV

LQWHUPpGLDLUHV UHVWHQW RSDTXHV j PRLQV TX¶RQ OHV PRGpOLVH HQ WDQW TX¶RUJDQLVDWLRQV

KLpUDUFKLTXHV >$// ��� $8* ��@� 8QH RUJDQLVDWLRQ KLpUDUFKLTXH QH GRLW SDV rWUH

YXH FRPPH XQ V\VWqPH GH SRXSpHV JLJRJQHV PDLV SOXW{W FRPPH GHV KLpUDUFKLHV

G\QDPLTXHV HQFKHYrWUpHV� 'DQV XQ UpFHQW RXYUDJH� $OOHQ HW +RNVWUD >$// ��@

H[SOLTXHQW TXH OD FRPSUpKHQVLRQ G¶XQ SKpQRPqQH FRPSOH[H HQ pFRORJLH LPSOLTXH

GH FRPSUHQGUH GHV LQWHUDFWLRQV HQWUH OHV GLIIpUHQWV QLYHDX[ � OHV RUJDQLVPHV� OHV

SRSXODWLRQV� OHV FRPPXQDXWpV� OHV pFRV\VWqPHV� OHV SD\VDJHV HW OHV ELRPHV � ©$ SDUW

IURP RUJDQLVP DQG ELRVSKHUH OHYHOV� WKHUH LV SOHQW\ RI URRP IRU HQWLWLHV IURP DOPRVW

DQ\ W\SH RI HFRORJLFDO V\VWHP WR EH FRQWDLQHG ZLWKLQ DQ HQWLW\ EHORQJLQJ WR DQ\ RWKHU

FODVV RI WKH V\VWHP� ª /HV DXWHXUV GRQQHQW O¶H[HPSOH GX SKpQRPqQH GH OD UXPLQDWLRQ

TXL IDLW LQWHUYHQLU XQ pFRV\VWqPH VRXV OH FRQWU{OH G¶XQ RUJDQLVPH �OH UXPLQDQW��

/D YLVLRQ V\VWpPLTXH TXL V¶pWDLW HQ SDUWLH FRQVWUXLWH FRQWUH XQH DSSURFKH

UpGXFWLRQQLVWH HVW DXMRXUG¶KXL FRQWHVWpH SDU XQH pFRORJLH TXL SRVH O¶LQGLYLGX FRPPH

pOpPHQW FHQWUDO HW TXL V¶LQWpUHVVH DX[ FRPSRUWHPHQWV HW DX[ LQWHUDFWLRQV HQWUH FHV

LQGLYLGXV� &HWWH QRXYHOOH DSSURFKH YD GpYHORSSHU VRQ SURSUH FRUSV G¶RXWLOV HW GH

PpWKRGHV � OHV PRGqOHV EDVpV VXU O¶LQGLYLGX �0%,� SOXV FRQQXV VRXV OH WHUPH DQJOR�

VD[RQ �,%0�� 6XLYDQW OHV FKHUFKHXUV HW OHV DSSOLFDWLRQV� FHV PRGqOHV VHURQW XWLOLVpV

GDQV OH FDGUH GH OD GHX[LqPH RX GH OD WURLVLqPH SHUFHSWLRQ SUpVHQWpH SDU +ROOLQJ�

'DQV XQ SUHPLHU WHPSV HW SRXU QRPEUH GH FKHUFKHXUV� O¶LQWURGXFWLRQ GHV QLYHDX[

LQGLYLGXHOV GDQV OHV PRGqOHV YD UpSRQGUH j XQH GHPDQGH GH SULVH HQ FRPSWH GH OD

YDULDELOLWp HQWUH OHV LQGLYLGXV� /¶DJUpJDWLRQ GH WRXV OHV LQGLYLGXV VRXV IRUPH GH

SRSXODWLRQ RX GH FRKRUWH pWDLW FRQVLGpUpH FRPPH WURS UpGXFWULFH� /D UHSUpVHQWDWLRQ

GHV LQGLYLGXV� RX SOXV H[DFWHPHQW GH OD YDULDELOLWp HQWUH LQGLYLGXV� IXW LQWURGXLWH DILQ

�� 2UJDQLVDWLRQ � HQ pFRQRPLH� PDLV OH VHQV GHYUDLW rWUH DFFHSWDEOH HQ pFRORJLH� F¶HVW XQH

SURFpGXUH GH FRRUGLQDWLRQ VSpFLILTXH TXL DVVXUH O¶DOORFDWLRQ GHV UHVVRXUFHV VHORQ GHV

PRGDOLWpV SURSUHV >0(1 ��@
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GH SUpVHUYHU XQH KpWpURJpQpLWp FRQVLGpUpH FRPPH SULPRUGLDOH SRXU O¶pWXGH GX

V\VWqPH� &HFL QH UHPHWWDLW SDV HQ FDXVH OHV SULQFLSHV G¶XQH DSSURFKH F\EHUQpWLTXH

GH OD UpDOLWp GRQW OHV WKqPHV PDMHXUV VRQW O¶pTXLOLEUH RX OHV G\QDPLTXHV GH

UpWDEOLVVHPHQW G¶pTXLOLEUH �UpVLOLHQFH��� 'DQV XQ VHFRQG WHPSV HW SRXU G
DXWUHV

DXWHXUV� O¶HQWUpH GH O¶LQGLYLGX GDQV O¶RUJDQLVDWLRQ HQWUDvQH XQH GpPDUFDWLRQ

IRQGDPHQWDOH SDU UDSSRUW DX SRLQW GH YXH F\EHUQpWLTXH� &DU O¶LQGLYLGX HVW GRWp GH

FDUDFWpULVWLTXHV XQLTXHV �UpIpUHQFH j OD JpQpWLTXH >-8' ��@� HW LO HVW SRUWHXU G¶XQH

KLVWRLUH VLQJXOLqUH >*52 ��@� 5HSUHQDQW OD FODVVLILFDWLRQ GH +ROOLQJ� 9LOOD >9,/ ��@

�YRLU WDEOHDX ���� LQYRTXH O¶XWLOLVDWLRQ GHV QRXYHOOHV DUFKLWHFWXUHV LQIRUPDWLTXHV HW

GHV QRXYHDX[ RXWLOV SRXU IDLUH SURJUHVVHU FH QRXYHDX SRLQW GH YXH HQ pFRORJLH�

1RPEUH G¶DSSOLFDWLRQV SUpVHQWpHV GDQV OHV RXYUDJHV RX UHYXHV HQ pFRORJLH VRXV

OH VLJOH ,%0 SRXUUDLHQW rWUH SUpVHQWpHV FRPPH GHV V\VWqPHV PXOWL�DJHQWV� 1RXV

SUpVHQWRQV GRQF LFL G¶DERUG TXHOTXHV SULQFLSHV HW WUDYDX[ PDUTXDQWV TXH O¶RQ WURXYH

GDQV OD FRPPXQDXWp GH O¶pFRORJLH�

3RLQW GH YXH G\QDPLTXH 3RLQW GH YXH

RUJDQLVDWLRQQHO

&RQFHSWXDOLVDWLRQ 9DULDEOHV G¶pWDW 3URFHVVXV�HQWLWpV

0pWDSKRUHV &\EHUQpWLTXH 3DUDOOpOLVPH� DXWRPDWHV

FHOOXODLUHV� V\VWqPHV

G¶DSSUHQWLVVDJH

0pFDQLVPHV &HQWUDOLVpV 'LVWULEXpV

0R\HQV G¶DQDO\VH (TXDWLRQV GLIIpUHQWLHOOHV RX

UpFXUUHQWHV

6LPXODWLRQ LQIRUPDWLTXH

&RPSRUWHPHQWV�FOpV (TXLOLEUH� FRPSOH[LWp

G\QDPLTXH

$XWR�RUJDQLVDWLRQ�

FRPSOH[LWp VWUXFWXUHOOH

2UJDQLVDWLRQ GX V\VWqPH )L[H� PRQRQLYHDX 9DULDEOH� j SOXVLHXUV QLYHDX[

7DEOHDX ���� 'HX[ V\VWqPHV G¶LQWHUSUpWDWLRQ pFRORJLTXHV� DERXWLVVDQW j GLIIpUHQWHV QRWLRQV

GH FRPSOH[LWp �G¶DSUqV >9,/ ��@�

�� /D UpVLOLHQFH HVW j OD IRLV OD FDSDFLWp HW OD YLWHVVH j ODTXHOOH XQ V\VWqPH pFRORJLTXH UHYLHQW j

VRQ pWDW DSUqV SHUWXUEDWLRQ�
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������ /HV PRGqOHV EDVpV VXU O¶LQGLYLGX

/HV DSSURFKHV EDVpHV VXU O¶LQGLYLGX VRQW DSSDUXHV j OD ILQ GHV DQQpHV TXDWUH�

YLQJW� /¶DUWLFOH OH SOXV VRXYHQW FLWp HVW FHOXL GH +XVWRQ >+86 ��@� /HV GHX[

DUJXPHQWV SUpVHQWpV SDU OHV DXWHXUV SRXU OH GpYHORSSHPHQW GH FHWWH DSSURFKH VRQW�

G¶XQH SDUW� OD QpFHVVDLUH SULVH HQ FRPSWH GH O¶LQGLYLGX GRQW OD SK\VLRORJLH UpVXOWH

G¶XQH FRPELQDLVRQ XQLTXH GH OD JpQpWLTXH HW GH O¶HQYLURQQHPHQW� HW� G¶DXWUH SDUW� OH

IDLW TXH FKDTXH LQGLYLGX HVW VLWXp HW TXH VHV LQWHUDFWLRQV VRQW ORFDOLVpHV� &H SODLGR\HU

IXW VXLYL G¶HIIHWV SXLVTXH GH WUqV QRPEUHXVHV SXEOLFDWLRQV IRQW UpIpUHQFH j FHWWH

DSSURFKH� 3HX GH WHPSV DSUqV FHWWH SXEOLFDWLRQ� +RJHZHJ HW +HVSHU >+2* ��@

SXEOLDLHQW XQ DUWLFOH GX PrPH W\SH VXU O¶LQGLYLGXDO RULHQWHG PRGHOOLQJ� &HV DXWHXUV

LQIOXHQFHURQW SOXW{W OD FRPPXQDXWp GHV FKHUFKHXUV HQ YLH DUWLILFLHOOH� 3XLV� HQ �����

VH WLQW j .QR[YLOOH XQ FRQJUqV LQWLWXOp ,QGLYLGXDO EDVHG PRGHOV DQG DSSURDFKHV LQ

HFRORJ\ GRQW OHV DFWHV SXEOLpV FRQVWLWXHQW GHSXLV O¶RXYUDJH GH EDVH >'($ ��@�

8Q WUDYDLO LPSRUWDQW IXW PHQp SDU GHV FKHUFKHXUV HQ pFRORJLH WKpRULTXH� (Q �����

'XUHWW HW /HYLQ SXEOLqUHQW XQ DUWLFOH GRQW OH WLWUH pWDLW � © /¶LPSRUWDQFH G¶rWUH GLVFUHW

HW VSDWLDO ª� 'DQV FHW DUWLFOH� OHV DXWHXUV FRPSDUHQW TXDWUH DSSURFKHV SRXU PRGpOLVHU

OD G\QDPLTXH GH V\VWqPHV VSDWLDOHPHQW GLVWULEXpV � �L� OH FKDPS PR\HQ �pTXDWLRQV

GLIIpUHQWLHOOHV RUGLQDLUHV� R� FKDTXH LQGLYLGX D XQH pJDOH SUREDELOLWp G¶LQWHUDJLU DYHF

OHV DXWUHV� �LL� OHV PRGqOHV GLWV SDWFKV PRGHOV TXL JURXSHQW OHV LQGLYLGXV VXU XQ

HQVHPEOH GH OLHX[ VDQV VWUXFWXUH GH FRQQHFWLRQ� �LLL� OHV PRGqOHV GH UpDFWLRQ�

GLIIXVLRQ R� XQH SRSXODWLRQ G¶LQGLYLGXV GLIIXVH GDQV O¶HVSDFH� HW HQILQ �LY� OHV

DSSURFKHV SDUWLFXODLUHV R� OHV LQGLYLGXV VRQW GLVFUpWLVpV� ,OV PRQWUHQW OHV FRQGLWLRQV

GDQV OHVTXHOOHV FHV PRGqOHV VRQW pTXLYDOHQWV RX QRQ� 4XHOTXHV DXWUHV WUDYDX[

>0&& ��� :,/ ��� :,/ ��@ RQW FRQWLQXp GDQV FHWWH YRLH GH FRPSDUDLVRQ GHV

UpVXOWDWV GH PRGqOHV PDWKpPDWLTXHV HW GH VLPXODWLRQV FHQWUpHV VXU O¶LQGLYLGX� $X

FRXUV GHV DQQpHV TXDWUH�YLQJW�GL[� XQ FHUWDLQ QRPEUH GH PRGqOHV EDVpV VXU

O¶LQGLYLGX RQW pWp SXEOLpV� &HUWDLQV PRGqOHV QH SHXYHQW rWUH UHOLpV DX GRPDLQH GHV

V\VWqPHV PXOWL�DJHQWV� ,O V¶DJLW GHV IRUPDOLVDWLRQV TXH O¶RQ DSSHOOH L�VWDWH HW

L�GLVWULEXWLRQ PRGHOV� ,OV UHSUHQQHQW OHV PRGqOHV GpPRJUDSKLTXHV FODVVLTXHV HQ

LQWURGXLVDQW XQH YDULDELOLWp HQWUH FDWpJRULHV G¶kJH RX GH WDLOOH�

/HV PRGqOHV UpHOOHPHQW GLVWULEXpV VXU O¶LQGLYLGX TXH 0DOH\ HW &DVZHOO >0$/ ��@

DSSHOOHQW L�VWDWH FRQILJXUDWLRQ PRGHOV RQW OH SOXV VRXYHQW IDLW DSSHO j O¶DSSURFKH REMHW�

2Q WURXYH DLQVL OHV WUDYDX[ VXLYDQWV � >'(5 ��� /,8 ��� 52( ��� 6,/ ��@� 3OXVLHXUV

PRGqOHV VRQW GHV PRGqOHV GH IRUrWV >'(8 ��@� 2Q WURXYHUD GH WUqV QRPEUHXVHV

DSSOLFDWLRQV HQ FRXUV j SDUWLU GX VLWH ZHE GH &� 5H\QROGV�� ,O H[LVWH DXVVL GHV

VLPXODWHXUV GpGLpV >&$5 ��� 5,6 ��@� /¶DSSOLFDWLRQ OD SOXV PDUTXDQWH HVW VDQV GRXWH

OH PRGqOH $7/66 �$FURVV 7URSKLF /HYHO 6\VWHP 6LPXODWLRQ� TXL FKHUFKH j VLPXOHU OH

�� +WWS���ZZZ�UHG�G�FRP�FZU�LEP�KWPO�
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IRQFWLRQQHPHQW pFRORJLTXH GH OD UpJLRQ GHV (YHUJODGHV HQ )ORULGH >$%2 ��@� &H

PRGqOH UHSUpVHQWH j OD IRLV OHV IDFWHXUV DELRWLTXHV FRPPH O¶K\GURORJLH� OH IHX� OHV

RXUDJDQV� SXLV GLIIpUHQWV QLYHDX[ WURSKLTXHV�� $ O
LQWpULHXU GH FHV PRGqOHV� TXL

SHXYHQW rWUH GHV PRGqOHV PDWKpPDWLTXHV j FRPSDUWLPHQWV� GLIIpUHQWHV SRSXODWLRQV

G¶DQLPDX[ VRQW VLPXOpHV �GDLPV� IpOLQV� j O¶DLGH GH PRGqOHV ,%0�

'L[ DQV DSUqV O¶DUWLFOH IRQGDWHXU GH +XVWRQ� OD FRPPXQDXWp GHV FKHUFKHXUV D

UpFHPPHQW IDLW OH SRLQW VXU O¶DYDQFHPHQW GHV WUDYDX[� 3OXVLHXUV DUWLFOHV HW XQ DWHOLHU

GH WUDYDLO IRQW XQH V\QWKqVH� 8QH SDUW GH FHWWH V\QWKqVH GLVFXWH OHV DYDQFpHV HQ

pFRORJLH� XQH DXWUH SDUW GH FHV V\QWKqVHV IDLW OH SRLQW VXU OD PpWKRGRORJLH HW OHV

TXHVWLRQV LQIRUPDWLTXHV�

(Q FH TXL FRQFHUQH OHV DYDQFpHV HQ pFRORJLH� *ULPP >*5, ��D� *5, ��E@

FODVVLILH O¶XWLOLVDWLRQ GHV ,%0 VXLYDQW GHX[ PRWLYDWLRQV� /D SUHPLqUH PRWLYDWLRQ HVW

GLWH SUDJPDWLTXH � HOOH V¶DGUHVVH j GHV SUREOqPHV TXL QH SRXUUDLHQW SDV rWUH pWXGLpV

DYHF GHV PRGqOHV j YDULDEOH G¶pWDW� FRPPH SDU H[HPSOH H[SOLTXHU XQH VWUXFWXUH GH

WDLOOH GH SRLVVRQV >'($ ��@ RX OD G\QDPLTXH G¶XQH KLpUDUFKLH� &H W\SH G¶DSSOLFDWLRQ

D GRQQp OLHX j EHDXFRXS GH PRGqOHV SRXU FRPSUHQGUH O¶KpWpURJpQpLWp G¶XQH

VWUXFWXUH GH SRSXODWLRQ DQLPDOH RX YpJpWDOH� /D GHX[LqPH PRWLYDWLRQ HVW GLWH

SDUDGLJPDWLTXH � HOOH FRQVLGqUH TXH OHV PRGqOHV j YDULDEOHV G¶pWDW VRQW SHUWLQHQWV

PDLV PRQWUHQW GHV GpILFLHQFHV SRXU pWXGLHU OHV TXHVWLRQV FODVVLTXHV GH O¶pFRORJLH� j

VDYRLU OD UpJXODWLRQ� OD VWDELOLWp� OD UpVLOLHQFH RX OD GHQVLWp�GpSHQGDQFH�� 'DQV OH

FKDPS WKpRULTXH� GHX[ WKqPHV VH GpJDJHQW� /H SUHPLHU HVW OD YDULDELOLWp LQGLYLGXHOOH

HQ WDQW TXH FDXVH RX FRQVpTXHQFH GH OD G\QDPLTXH G¶XQ V\VWqPH� 2Q UHWURXYH LFL GHV

TXHVWLRQV G¶LQWHUDFWLRQV� VRLW HQWUH OHV DJHQWV HX[�PrPHV� VRLW HQWUH OHV DJHQWV HW OHXU

HQYLURQQHPHQW� >8&+ ��@ HW >/20 ��@ PHWWHQW DLQVL HQ DYDQW OD UHODWLRQ HQWUH OHV

FDUDFWpULVWLTXHV LQGLYLGXHOOHV HW OD GLVWULEXWLRQ GHV UHVVRXUFHV� SRXU FRPSUHQGUH OD

�� /HV UpVHDX[ WURSKLTXHV UHSUpVHQWHQW O¶RUJDQLVDWLRQ G¶XQH FKDvQH DOLPHQWDLUH GRQW OHV

QLYHDX[ FRUUHVSRQGHQW HQ JpQpUDO j GHV HVSqFHV � RQ pWXGLH OHV IOX[ HQWUH QLYHDX[ HW SDUIRLV OD

G\QDPLTXH GH FHWWH RUJDQLVDWLRQ�

�� /D GHQVLWp�GpSHQGDQFH HVW XQH UpJXODWLRQ TXL SURYLHQW GX V\VWqPH �OD GHQVLWp� TXL

V¶H[SULPH DX QLYHDX GHV FRPSRUWHPHQWV HW SURFHVVXV ELRORJLTXHV WHOV OD UHSURGXFWLRQ� OD

FURLVVDQFH� OD PRUWDOLWp�

�� 5HVVRXUFH� 'X SRLQW GH YXH GH O¶pFRORJLH� XQH UHVVRXUFH HVW GpILQLH FRPPH OD GLVSRQLELOLWp

GH O¶pFRV\VWqPH YLV�j�YLV GH WHO RX WHO EHVRLQ SUpFLV GH OD SRSXODWLRQ� 'X SRLQW GH YXH GH OD

JpRJUDSKLH� XQH UHVVRXUFH HVW XQ PR\HQ GH FUpHU GH OD ULFKHVVH� &HWWH QRWLRQ HVW UHODWLYH� XQH

UHVVRXUFH Q¶H[LVWH TXH SHUoXH� QDQWLH G¶XQH YDOHXU G¶XVDJH HW VL O¶RQ HVW HQ PHVXUH GH

O¶H[SORLWHU � VLQRQ� HOOH Q¶HVW SDV HQFRUH XQH UHVVRXUFH >%58 ��@� 'X SRLQW GH YXH GH

O¶pFRQRPLH� OD QRWLRQ GH UHVVRXUFH HVW UpFHQWH� /¶DQDO\VH pFRQRPLTXH D G¶DERUG XWLOLVp OHV

QRWLRQV GH FDSLWDO� GH ELHQV HW VHUYLFHV HW FH Q¶HVW TX¶DX GpEXW GX ;;H VLqFOH TX¶HOOH V¶HVW

pODUJLH DX FRQFHSW GH UHVVRXUFH� /HV UHVVRXUFHV VRQW IRUPpHV GH IDFWHXUV GH SURGXFWLRQ� GH OD

ULFKHVVH QDWXUHOOH HW GH FDSLWDO DFFXPXOp >.(< ��@�
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UpJXODWLRQ GX V\VWqPH� /H GHX[LqPH WKqPH TXL VH GpJDJH HVW FHOXL GX GHVFULSWHXU GH

G\QDPLTXH� *ULPP SURSRVH GH V¶LQWpUHVVHU DX FRQFHSW GH SHUVLVWDQFH� 6L OD VWDELOLWp

VXSSRVH O¶H[LVWHQFH GH XQ RX SOXVLHXUV pTXLOLEUHV� OD SHUVLVWDQFH HVW OD FDSDFLWp G¶XQ

V\VWqPH j SHUVLVWHU SHQGDQW XQ FHUWDLQ WHPSV DYHF XQH FHUWDLQH SUREDELOLWp� 2Q

UHWURXYH LFL OHV LGpHV GpYHORSSpHV SDU H[HPSOH SDU OHV PDWKpPDWLFLHQV >*$5 ��@�

1RWRQV TXH� VXU FHWWH YRLH GH UHFKHUFKH� OHV WUDYDX[ PHQpV HQ DSSURFKH ,%0

FRQGXLVHQW VRXYHQW j GHV UpVXOWDWV DXVVL LQWpUHVVDQWV TXH VXUSUHQDQWV�� $LQVL� SRXU

)U\[HO HW /LQGEHUJ� TXL RQW IDLW XQ pWDW GH O¶DUW GH FH VXMHW� © D JURZLQJ ERG\ RI ZRUN

VXJJHVW WKDW DGDSWLYH EHKDYLRU KDV QHLWKHU D URXWLQHO\ VWDELOLVLQJ LQIOXHQFH� QRU D

URXWLQHO\ GHVWDELOLVLQJ LQIOXHQFH ª >)5< ��@� 3RXU HQ WHUPLQHU DYHF FHWWH DQDO\VH

SDUWLHOOH� *ULPP WLUH XQ FHUWDLQ QRPEUH GH FRQFOXVLRQV� 3DUPL FHOOHV�FL� O¶LGpH G¶XQ

QpFHVVDLUH FRXSODJH HQWUH DSSURFKHV� /¶DSSURFKH DVFHQGDQWH TXL XWLOLVH OHV ,%0

GHYUDLW rWUH FRPSOpWpH G¶XQH DSSURFKH GHVFHQGDQWH FODVVLTXH HQ pFRORJLH TXL GpILQLW

OHV SURSULpWpV G\QDPLTXHV DX QLYHDX GH OD SRSXODWLRQ HW IRXUQLW DLQVL OH FDGUH

WKpRULTXH DXTXHO GHYUDLHQW VH UpIpUHU OHV ,%0� 3RXU OHV DXWHXUV� OHV DSSURFKHV TXL

XWLOLVHQW OHV ,%0� HQ V¶DSSX\DQW VXU O¶XWLOLVDWLRQ GH GRQQpHV� VH UDSSURFKHQW G¶XQH

VFLHQFH H[SpULPHQWDOH HW FRXUHQW DLQVL OH ULVTXH G¶XQH DFFXPXODWLRQ GH FDV VDQV

WHQWDWLYH GH JpQpUDOLVDWLRQ� /H FRXSODJH DYHF GHV PRGqOHV DJUpJpV GH O¶pFRORJLH

WKpRULTXH UpGXLUDLW FH ULVTXH HW HQULFKLUDLW OH GpEDW�

)LJXUH ���� $UFKLWHFWXUH VLPSOLILpH G¶(FRVLP� FRPSRVpH G¶XQ PRWHXU GH VLPXODWLRQ

EDVp VXU GHV VLPXODWLRQV j pYpQHPHQWV GLVFUHWV� GHV PRGqOHV G¶DJHQWV GX GRPDLQH

HW GHV DJHQWV G¶REVHUYDWLRQ IRXUQLVVDQW GHV LQGLFDWHXUV VXU OD G\QDPLTXH G¶DJHQWV

RX G¶HQVHPEOHV G¶DJHQWV

�� 3RXU XQH UHYXH VXU FH WKqPH RQ SRXUUD VH UHSRUWHU j OD WKqVH GH 6KLQ >6+, ��@�
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'X SRLQW GH YXH LQIRUPDWLTXH� XQ FHUWDLQ QRPEUH GH IRUPDOLVPHV RQW pWp XWLOLVpV�

SDUPL OHVTXHOV RQ WURXYH OHV DXWRPDWHV FHOOXODLUHV >%$/ ��� /(7 ��@ RX OHV UpVHDX[

GH 3HWUL >%$. ��� *52 ��@� PDLV VXUWRXW GHV PRGqOHV TXL V¶DSSXLHQW VXU O¶DSSURFKH

REMHW� 'DQV XQ UpFHQW DUWLFOH /RUHN HW 6RQQHQFKHLQ >/25 ��@ IRQW XQH FRXUWH UHYXH

GHV RXWLOV GLVSRQLEOHV� ,OV OLVWHQW (FRWDON� +RER� 2VLULV HW 6ZDUP HW OHXU SURSUH RXWLO

�(FRVLP�� /¶DUFKLWHFWXUH G¶(FRVLP FRUUHVSRQG j XQH DUFKLWHFWXUH TXH OHV FKHUFKHXUV

HQ 60$ UHFRQQDvWURQW �YRLU ILJXUH ��O��

$ERWW HW DO� >$%2 ��@ GpYHORSSHQW XQ PRGqOH GH G\QDPLTXH GHV SRSXODWLRQV

G¶XQH HVSqFH GH GDLP HQ )ORULGH DX VHLQ GX SURMHW $7/66� 8WLOLVDQW GHV PDFKLQHV

SDUDOOqOHV LOV GLVFXWHQW HQ SDUWLFXOLHU O¶HIILFDFLWp FRPSDUpH GH OD GLVWULEXWLRQ GHV

SRUWLRQV G¶HVSDFH RX GHV LQGLYLGXV�

���� 60$ HW PRGpOLVDWLRQ GHV pFRV\VWqPHV

3DUDOOqOHPHQW j OD G\QDPLTXH VFLHQWLILTXH H[SRVpH FL�GHVVXV HW VDQV TX¶LO \ DLW

EHDXFRXS G¶LQWHUDFWLRQV ± VHXOV TXHOTXHV DXWHXUV FRPPH +RJHZHJ RX %RQDEHDX

SXEOLHQW GDQV OHV GHX[ FRPPXQDXWpV ± GH QRPEUHX[ GpYHORSSHPHQWV RQW pWp HIIHFWXpV

SDU GHV FKHUFKHXUV LQIRUPDWLFLHQV TXL LQYRTXHQW XQH UpIpUHQFH j O¶pFRORJLH� /D UHYXH

TXH QRXV DYRQV HIIHFWXpH PRQWUH TXH GDQV XQH WUqV JUDQGH PDMRULWp GHV FDV� OD

PpWKRGH XWLOLVpH HVW FHOOH GH OD VLPXODWLRQ� 4XHOTXHV UHFKHUFKHV DERUGHQW OD TXHVWLRQ

GH OD UpVROXWLRQ GH SUREOqPHV� DSSHOpH UpVROXWLRQ FROOHFWLYH GH SUREOqPHV >7+( ��@

GDQV OH FRQWH[WH GHV 60$� $ SDUWLU GH WUDYDX[ HQ pWKRORJLH� VXU OHV FDSDFLWpV GH

UpVROXWLRQ GH SUREOqPHV SDU GHV LQVHFWHV VRFLDX[ >'(1 ��@� VRQW DSSDUXV GH QRPEUHX[

WUDYDX[ GRQW OHV SUREOpPDWLTXHV VRQW WUDQVSRVDEOHV j GHV SUREOpPDWLTXHV ORJLFLHOOHV RX

HQ URERWLTXH� 2Q WURXYHUD XQH H[FHOOHQWH UHYXH GDQV >'52 ��@ TXL GpYHORSSH SDU

DLOOHXUV DYHF )HUEHU XQH DSSURFKH RULJLQDOH QRPPpH O¶pFR�UpVROXWLRQ� &HWWH DSSURFKH

FRQVLVWH j PRGpOLVHU GHV DJHQWV TXL GRLYHQW UHFKHUFKHU XQ pWDW GH VDWLVIDFWLRQ HQ IX\DQW

XQ pWDW GH GpSODLVLU� 8Q GHV H[HPSOHV OHV SOXV FRQQXV HVW FHOXL GX WDTXLQ � HQ FKHUFKDQW

j VH VDWLVIDLUH LQGLYLGXHOOHPHQW� OHV DJHQWV DFFRPSOLVVHQW XQH WkFKH FROOHFWLYH� FHOOH GH

WURXYHU XQH FRQILJXUDWLRQ VSDWLDOH� 1pH G¶XQH FROODERUDWLRQ HQWUH LQIRUPDWLFLHQV HW

pWKRORJXHV� FHWWH PpWKRGH SRXUUDLW VHUYLU SRXU GHV SUREOqPHV GH JHVWLRQ

G¶pFRV\VWqPHV� $LQVL� OHV SUREOqPHV G¶RUJDQLVDWLRQ VSDWLDOH G¶XQ SD\VDJH j SDUWLU GHV

GLIIpUHQWV U{OHV TXH O¶RQ YHXW IDLUH MRXHU j GHV SRUWLRQV GH SD\VDJHV HQ LQWHUDFWLRQ� 2Q

HQ WURXYH XQ SUHPLHU H[HPSOH GDQV OH WUDYDLO GH /H %HU >/(% ��@ VXU O¶RUJDQLVDWLRQ

VSDWLDOH G¶XQ WHUULWRLUH DJULFROH � OHV RFFXSDWLRQV GX VRO VRQW UHSUpVHQWpHV SDU GHV

JURXSHV G¶DJHQWV TXL FKHUFKHQW j FRQTXpULU GHV SDUFHOOHV DILQ GH UHPSOLU XQ REMHFWLI GH

SURGXFWLRQ� /HV SHUIRUPDQFHV GX V\VWqPH VRQW FRPSDUDEOHV j FHOOH G¶XQ DOJRULWKPH GH

W\SH UHFXLW VLPXOp� 2Q SHXW FODVVHU GDQV OD PrPH FDWpJRULH OHV WUDYDX[ GH %DHLMV

>%$( ��@ RX GH )HUUDQG >)(5 ��@� 'DQV OH FRQWH[WH G¶DPpQDJHPHQW G¶XQ HVSDFH� RQ

ODLVVH DX[ DJHQWV LQWHUDFWLIV OH VRLQ GH WURXYHU XQH FRQILJXUDWLRQ VSDWLDOH TXL RSWLPLVH
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XQ FULWqUH JOREDO� 8QH DSSOLFDWLRQ HVW SURSRVpH TXL FRQFHUQH OH WUDFp G¶XQH OLJQH j

KDXWH WHQVLRQ GDQV XQ SD\VDJH GH FRQWUDLQWHV�

/D PDMRULWp GHV WUDYDX[ FRQFHUQH OD VLPXODWLRQ G¶© pFRORJLHV ª� /HV

LQIRUPDWLFLHQV FRQFHSWHXUV GH V\VWqPHV PXOWL�DJHQWV� D\DQW SRXU REMHFWLI GH WHVWHU OD

IRQFWLRQQDOLWp HW O¶HIILFDFLWp GH OHXU FRQFHSWLRQ� VLPXOHQW GHV VRFLpWpV G¶DJHQWV

VLWXpV� HQ UHODWLRQ RX QRQ DYHF XQ HQYLURQQHPHQW G\QDPLTXH� %HDXFRXS GH WUDYDX[

RQW WUDLW j OD JHVWLRQ FROOHFWLYH G¶XQH UHVVRXUFH� TXHOTXHV�XQV j O¶DSSOLFDWLRQ GH

WkFKHV FROOHFWLYHV� 8Q JUDQG QRPEUH GHV SXEOLFDWLRQV TXL IRQW pWDW G¶XQ OLHQ DYHF OD

ELRORJLH HW O¶pFRORJLH WLHQQHQW GH OD PpWDSKRUH� 1RXV Q¶DYRQV SDU H[HPSOH SDV WUDLWp

LFL GHV WUDYDX[ TXL V¶DSSOLTXHQW DX[ SUREOqPHV G¶DJHQWV DX VHLQ GH UpVHDX[

pOHFWURQLTXHV HW TXL IRQW UpIpUHQFH j GHV SURFHVVXV pFRORJLTXHV� ,O V¶DJLW G¶XQ FKDPS

HQ pPHUJHQFH HW OH OHFWHXU LQWpUHVVp SRXUUD VH UpIpUHU j >0$( ��@� 6L OD UpIpUHQFH

Q¶HVW DXMRXUG¶KXL TXH PpWDSKRULTXH� O¶LQWpUrW GHV LQIRUPDWLFLHQV GHYUDLW VH FRQILUPHU

SRXU OH FKDPS GHV UHFKHUFKHV HQ pFRORJLH HW HQ HQYLURQQHPHQW FDU V¶\ SRVH OD

TXHVWLRQ GH OD VXUYLH GH VRFLpWpV G¶DJHQWV HQ UHODWLRQ DYHF XQ HQYLURQQHPHQW

FRPPXQ� /HV UpIpUHQFHV j OD WUDJpGLH GHV FRPPXQV >+$5 ��@ FRPPHQFHQW j

DSSDUDvWUH � OHV DXWHXUV GHYUDLHQW ELHQW{W VH WRXUQHU YHUV WRXWH OD OLWWpUDWXUH VXU OD

JHVWLRQ GH ELHQV FRPPXQV TXL pWXGLH O¶LQWHUDFWLRQ HQWUH GHV SURFHVVXV VRFLDX[ HW XQH

RX GHV UHVVRXUFHV FRPPXQHV� 2Q \ WURXYHUD G¶DXWUHV SURSRVLWLRQV GH VROXWLRQV TXH

OD VROXWLRQ pFRQRPLTXH �PDUNHW�RULHQWHG� WHOOH TXH :HOOPDQ SDU H[HPSOH OD SURSRVH

>:(/ ��@� 6L O¶RQ FRQVLGqUH DLQVL OHV pFRV\VWqPHV DYHF OHV KRPPHV HW OHV SUREOqPHV

GH JHVWLRQ� (SVWHLQ HW $[WHOO >(36 ��@ pWXGLHQW OD VWUXFWXUDWLRQ GH UpVHDX[ HW OHXU

HIIHW GDQV OD JHVWLRQ HW OD UpSDUWLWLRQ GHV UHVVRXUFHV� 'DQV XQ FDGUH SOXV DSSOLTXp� RQ

UHPDUTXH OHV WUDYDX[ GH $QWRQD >$17 ��@ HW 9DQ 3DUXQDN >93$ ��@ VXU OD QRWLRQ GH

ILOLqUH �VXSSO\ FKDLQ�� 'HV UHVVRXUFHV VRQW VLWXpHV GDQV O¶HVSDFH HW GHV ILOLqUHV

V¶RUJDQLVHQW SRXU FROOHFWHU HW pFRXOHU OHV SURGXLWV� 'DQV FH FDGUH O¶XWLOLVDWLRQ

G¶RXWLOV GH JHVWLRQ pFRQRPLTXH HVW SURSRVpH �TXRWDV� WD[HV� SHUPLV«� >.2= ��@

HW OHXU LQIOXHQFH HVW WHVWpH HQ IRQFWLRQ GX QLYHDX GH OD ILOLqUH VXU OHTXHO RQ OHV

DSSOLTXH�

2Q WURXYHUD GDQV OHV DFWHV GX FROORTXH 6PDJHW >)(5 ��@ XQ ODUJH pFKDQWLOORQ GHV

UHFKHUFKHV IUDQoDLVHV GDQV OH GRPDLQH GHV 60$ HQ pFRORJLH HW HQ HQYLURQQHPHQW�

%DUUHWHDX >%$5 ��@� 0DWKHYHW >0$7 ��@� %RXVTXHW >%28 ��@ HQWUH DXWUHV�

SURSRVHQW GHV PRGpOLVDWLRQV HW GHV VLPXODWLRQV TXL LPSOLTXHQW GHV UHODWLRQV HQWUH

XQH RX GHV UHVVRXUFHV QDWXUHOOHV� GHV DJHQWV TXL LQGLYLGXHOOHPHQW SHXYHQW DPpQDJHU

O¶HVSDFH FRPPXQ HW DJLU VXU OD UHVVRXUFH FRPPXQH HW GHV MHX[ G¶LQWHUDFWLRQV HQWUH

OHV DJHQWV TXL VH FRRUGRQQHQW RX pFKDQJHQW� 8Q ERQ DSHUoX GHV WUDYDX[ GH OD

FRPPXQDXWp DPpULFDLQH VH WURXYH GDQV >.2+ ��E@�

/D SUHPLqUH SDUWLH GH FHWWH VHFWLRQ SURSRVH XQH W\SRORJLH GHV PRGqOHV GRQW OD

GLYHUVLWp HVW pYRTXpH FL�GHVVXV� 1RXV DYRQV FKRLVL GH SUpVHQWHU OHV WUDYDX[ VHORQ OH

QLYHDX VXU OHTXHO LOV VH FRQFHQWUHQW SULQFLSDOHPHQW � �L� OHV DJHQWV HW OHXU FRPSRUWHPHQW�
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�LL� OHV LQWHUDFWLRQV HQWUH OHV DJHQWV GDQV XQ HQYLURQQHPHQW HW HQILQ �LLL� O¶RUJDQLVDWLRQ GH

OD VRFLpWp G¶DJHQWV� 'DQV XQ GHX[LqPH WHPSV� QRXV SUpVHQWRQV OHV RXWLOV �SODWHV�IRUPHV�

GH VLPXODWLRQ FRXUDPPHQW FLWpV HW XWLOLVpV SRXU OH GpYHORSSHPHQW GH FHV PRGqOHV TXL

SUpWHQGHQW SDUWLFLSHU j OD UHFKHUFKH HQ pFRORJLH� (QILQ� QRXV RSSRVRQV OHV 60$ TXL RQW

XQH YRFDWLRQ j DSSRUWHU XQH FRQWULEXWLRQ DX[ DYDQFpHV WKpRULTXHV HW OHV 60$ TXL

UHFKHUFKHQW SOXW{W j PRGpOLVHU XQ pFRV\VWqPH GRQQp�

������ $JHQWV� HQYLURQQHPHQW� LQWHUDFWLRQV� RUJDQLVDWLRQ

�������� $JHQWV

%LHQ TXH OD QRWLRQ GH PXOWL�DJHQWV LPSOLTXH O¶LQWHUDFWLRQ HQWUH GH QRPEUHX[

DJHQWV� OD ELEOLRJUDSKLH PRQWUH TXH OD PDMRULWp GHV WUDYDX[ DFFRUGH XQH WUqV JUDQGH

SODFH DX[ PpFDQLVPHV LQWHUQHV GH O¶DJHQW� VRLW HQ WHUPHV GH GpOLEpUDWLRQ SRXU GHV

DJHQWV SOXW{W LQWHQWLRQQHOV� VRLW HQ WHUPHV G¶DGDSWDWLRQ SRXU GHV DJHQWV SOXW{W

UpDFWLIV� 'X SRLQW GH YXH GHV DUFKLWHFWXUHV UHQFRQWUpHV� RQ SHXW PHWWUH HQ DYDQW

SOXVLHXUV W\SHV G¶DUFKLWHFWXUHV� /D SOXSDUW VRQW GHV DUFKLWHFWXUHV G¶DJHQWV SOXW{W

UpDFWLIV� PDLV GqV ORUV TXH O¶RQ FRQVLGpUHUD GHV DFWLRQV KXPDLQHV GDQV O¶pFRV\VWqPH

DSSDUDvWURQW GHV DUFKLWHFWXUHV IDLVDQW SOXV GH SODFH j OD GpOLEpUDWLRQ�

���������� $UFKLWHFWXUHV LQVSLUpHV GH OD PpWDSKRUH pYROXWLRQQLVWH

'H QRPEUHXVHV DSSOLFDWLRQV GHV 60$ j GHV pFRV\VWqPHV SURYLHQQHQW GH OD

FRPPXQDXWp GH OD YLH DUWLILFLHOOH� &H GRPDLQH TXL FKHUFKH j FRPSUHQGUH OD FRPSOH[LWp

GDQV XQH GpPDUFKH DVFHQGDQWH XWLOLVH GLIIpUHQWHV WHFKQLTXHV GRQW OHV V\VWqPHV PXOWL�

DJHQWV� &KHUFKDQW j FRPSUHQGUH OD YLH WHOOH TX¶HOOH DXUDLW SX rWUH SOXW{W TXH OD YLH WHOOH

TX¶HOOH HVW >/$1 ��@� FH GRPDLQH XWLOLVH VRXYHQW GHV DSSURFKHV LQVSLUpHV GH OD WKpRULH

GH O
pYROXWLRQ SRXU FRPSUHQGUH O¶DGDSWDWLRQ� /D PpWKRGH OD SOXV FRQQXH HVW FHOOH GHV

DOJRULWKPHV JpQpWLTXHV� ,OV IRQW DSSHO j O¶XWLOLVDWLRQ GH FH TXH 2SSHQKHLPHU DSSHOOH OHV

JqQHV QXPpULTXHV >233 ��@� 3DUPL OHV UpVXOWDWV GH VHV UHFKHUFKHV VXU OHV V\VWqPHV

DGDSWDWLIV� +ROODQG >+2/ ��@ D SURGXLW XQH FODVVH G¶DOJRULWKPHV TXL FRGHQW OD VROXWLRQ

SRWHQWLHOOH G¶XQ SUREOqPH VRXV IRUPH G¶XQH VXLWH GH QRPEUHV RX G¶XQH FKDvQH GH

FDUDFWqUHV �FKURPRVRPHV�� /¶DOJRULWKPH DWWULEXH XQH YDOHXU G¶DGDSWDWLRQ �ILWQHVV� j

FKDTXH FKURPRVRPH� 3pULRGLTXHPHQW XQ SURFHVVXV GH VpOHFWLRQ� IRQFWLRQ GH OD ILWQHVV�

IDLW pYROXHU OD SRSXODWLRQ HQ IDYRULVDQW OHV SOXV DGDSWpV� 'HV FURLVHPHQWV HW GHV

PXWDWLRQV VRQW DXVVL RSpUpV� 'H QRPEUHXVHV DSSOLFDWLRQV RQW pWp SURSRVpHV DYHF GH

WHOV DJHQWV pYROXWLIV �>/,1 ��@� SDU H[HPSOH�� 3OXW{W TXH GHV LQWHUDFWLRQV SUREDELOLVWHV�

FHUWDLQV DXWHXUV RQW FRQVLGpUp FKDTXH FKURPRVRPH FRPPH XQ DJHQW VLWXp� /H FRGDJH

G¶XQ FKURPRVRPH DX VHLQ GH O¶DJHQW FRQVLVWH VRXYHQW j DVVRFLHU OHV GLIIpUHQWV

FRPSRUWHPHQWV �GpSODFHPHQW� WUDQVSRUW� FRPPXQLFDWLRQ� HWF�� j GHV SRUWLRQV GH

FKURPRVRPH �JqQHV� SRXU DLQVL YRLU DSSDUDvWUH OHV FRPELQDLVRQV GH FRPSRUWHPHQWV OHV

SOXV DGDSWpV� &ROOLQV HW -HIIHUVRQ >&2/ ��@ SUpVHQWHQW DLQVL XQH GHV SUHPLqUHV

DSSOLFDWLRQV j GHV SUREOqPHV GH IRUDJLQJ �UHFKHUFKH GH QRXUULWXUH�� .UHEV >.5( ��@
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V¶LQWpUHVVH j O¶pPHUJHQFH G¶REMHFWLIV SRXU GHV DJHQWV TXL GRLYHQW XWLOLVHU XQ

HQYLURQQHPHQW� 1LVKLPXUD >1,6 ��@ SUpVHQWH XQH DSSOLFDWLRQ GH FHV DSSURFKHV

pYROXWLRQQDLUHV HW PRQWUH O¶pPHUJHQFH GH FRPSRUWHPHQWV FROOHFWLIV GH GpSODFHPHQWV HW

GH UHJURXSHPHQW� 3RXU DOOHU SOXV ORLQ� -� .R]D >.2= ��@ SURSRVH OD QRWLRQ GH

SURJUDPPDWLRQ JpQpWLTXH TXL D SRXU EXW GH IDLUH pYROXHU GHV SURJUDPPHV

LQIRUPDWLTXHV� 4XHOTXHV DSSOLFDWLRQV RQW pWp SURSRVpHV R� O¶RQ PRQWUH FRPPHQW OD

VWUXFWXUH GH FRQWU{OH �OH SURJUDPPH� G¶XQ DJHQW TXL UHFKHUFKH GH OD QRXUULWXUH pYROXH

SHWLW j SHWLW SRXU V¶DGDSWHU� (QILQ� +ROODQG D SURSRVp XQH DUFKLWHFWXUH G¶DJHQW LQVSLUpH

GH FHWWH DSSURFKH� TXL GRQQD OLHX j OD FUpDWLRQ GH OD SODWH�IRUPH (FKR >+5$ ��@�

)LJXUH ���� $UFKLWHFWXUH GH O¶DJHQW (FKR �YRLU H[SOLFDWLRQ GDQV OH WH[WH��

/H JpQRPH UpVXOWDQW �TXL FRGH OHV WDJV� OHV FRQGLWLRQV� O¶pFKDQJH HW OD FROOHFWH�

HVW �DEEDF FFG DDE EED F FGGEE D �����

&HWWH SODWH�IRUPH D pWp XWLOLVpH SRXU GLYHUVHV TXHVWLRQV pFRORJLTXHV� /¶DJHQW GH

(FKR SRVVqGH XQH UpVHUYH GH UHVVRXUFHV �GHV OHWWUHV� SULVHV GDQV O¶HQYLURQQHPHQW� XQ

JpQRPH TXL HVW FRPSRVp GH WDJV �TXL H[SULPH XQ SKpQRW\SH� FRPPH OD FRXOHXU� HW GHV

FRQGLWLRQV� /HV JqQHV VRQW FRPSRVpV GH UHVVRXUFHV� 8Q JqQH SDUWLFXOLHU �FROOHFWH�

VSpFLILH OHV UHVVRXUFHV TXH O¶DJHQW SHXW SUHQGUH GDQV O¶HQYLURQQHPHQW �OH � VSpFLILH

TXH O¶DJHQW SHXW FROOHFWHU OD UHVVRXUFH� DX FRQWUDLUH GX � � DLQVL� GDQV OH FDV GH O¶DJHQW

(FKR UHSUpVHQWp j OD ILJXUH ���� VHXOH OD UHVVRXUFH E QH SHXW rWUH FROOHFWpH�� 6L[ JqQHV

VSpFLILHQW OHV FRQGLWLRQV HW OHV WDJV SRXU O¶DWWDTXH� OD GpIHQVH HW O¶DFFRXSOHPHQW� 8Q

JqQH VSpFLILH OD UHVVRXUFH pFKDQJpH� /¶DJHQW HVW UpSOLTXp ORUVTX¶LO D DFTXLV

VXIILVDPPHQW GH UHVVRXUFHV SRXU GXSOLTXHU VRQ FKURPRVRPH� 'HV PXWDWLRQV SHXYHQW

DSSDUDvWUH� /HV DJHQWV VXU XQ PrPH VLWH YRQW LQWHUDJLU HW HQ FRQVpTXHQFH VH WUDQVIpUHU

GHV UHVVRXUFHV� ,O \ DXUD LQWHUDFWLRQ HQWUH OHV DJHQWV VL OH WDJ GH O¶XQ FRUUHVSRQG j OD

FRQGLWLRQ GH O¶DXWUH �SRXU OH FRPEDW� O¶pFKDQJH RX O¶DFFRXSOHPHQW�� /H WDJ HVW OD SDUWLH

YLVLEOH SDU OHV DXWUHV DJHQWV� &H W\SH G¶DUFKLWHFWXUH HVW XWLOLVp SRXU GHV pWXGHV HQ

pFRORJLH WKpRULTXH VXU O¶DSSDULWLRQ GH KLpUDUFKLHV� VXU O¶pPHUJHQFH GH PpFDQLVPHV GH

FRPSpWLWLRQ� OD SUpGDWLRQ� OH PXWXDOLVPH� HWF�
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���������� $UFKLWHFWXUHV SRXU OHV WkFKHV FRPSpWLWLYHV

'LIIpUHQWHV DUFKLWHFWXUHV RQW pWp SURSRVpHV SRXU UHSUpVHQWHU OH FKRL[ TXH GRLW

IDLUH XQ DJHQW� 2Q WURXYHUD GH QRPEUHXVHV FRQQH[LRQV DYHF OD URERWLTXH HW OD

FRPPXQDXWp TXL WUDYDLOOH VXU OHV DQLPDWV >*8, ��@� 6¶LQVSLUDQW GH SUREOqPHV GH

UHFKHUFKH GH QRXUULWXUH� >7<5 ��@ SURSRVH XQH DUFKLWHFWXUH R� GHV V\VWqPHV

FRPSRUWHPHQWDX[ VRQW DFWLYpV HQ SDUDOOqOHV� 3RXVVDQW MXVTX¶DX ERXW O¶LGpH G¶XQH

LQWHOOLJHQFH VDQV UHSUpVHQWDWLRQ� FHUWDLQV DXWHXUV UHSUpVHQWHQW GHV DJHQWV GRQW OHV

GpFLVLRQV V¶DSSXLHQW GLUHFWHPHQW VXU OD SHUFHSWLRQ GH VWLPXOL �EpKDYLRULVPH�� 3DUPL

FHOOHV±FL RQ GLVWLQJXHUD HQWUH DXWUHV XQH DUFKLWHFWXUH 0$17$ SURSRVpH SDU 'URJRXO

HW )HUEHU >'52 ��@ TXL DWWULEXH XQ QLYHDX G¶DFWLYDWLRQ SRXU FKDTXH WkFKH

FRQFXUUHQWH� &H QLYHDX G¶DFWLYDWLRQ DL G¶XQH WkFKH , HVW FDOFXOp FRPPH VXLW �
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R� ZL HVW OH SRLGV GH OD WkFKH HW [L O¶LQWHQVLWp GX VWLPXOXV� 8QH WkFKH HVW VpOHFWLRQQpH

VL DL HVW VXSpULHXU j XQ VHXLO�

3RXU VpOHFWLRQQHU GHV WkFKHV� 5� %URRNV D SURSRVp O¶DUFKLWHFWXUH GH VXEVRPSWLRQ

>%52 ��@� /HV DFWLYLWpV VRQW UHSUpVHQWpHV SDU GLIIpUHQWV QLYHDX[� /H FRQWU{OH HVW

EDVp VXU OHV PpFDQLVPHV G¶LQKLELWLRQ HW GH VXSSUHVVLRQ� /HV QLYHDX[ VXSpULHXUV VRQW

FDSDEOHV GH VXSSULPHU OHV LQSXWV GHV QLYHDX[ LQIpULHXUV HW G¶LQKLEHU OHXUV RXWSXWV� 6L

HOOH HVW WKpRULTXHPHQW WRXMRXUV UpIpUHQFpH HW TX¶HOOH SDUDvW ELHQ DGDSWpH DX[

SUREOqPHV pWKRORJLTXHV� RQ WURXYH SHX G¶DSSOLFDWLRQV GH FHWWH DUFKLWHFWXUH HQ

pFRORJLH�

���������� $UFKLWHFWXUHV j EDVH GH UpVHDX[ QHXURQDX[

/¶DFFHQW HVW PLV VXU OD FDSDFLWp G¶DSSUHQWLVVDJH GHV DJHQWV� /D UHODWLRQ

SHUFHSWLRQ�DFWLRQ HVW PRGpOLVpH SDU XQ UpVHDX GRQW OHV FRQQHFWLRQV pYROXHQW� &ROOLQV

HW -HIIHUVRQ GRWHQW OHXUV IRXUPLV GH UpVHDX[ QHXURQDX[ SRXU OHXU SHUPHWWUH XQ

DSSUHQWLVVDJH >&2/ ��@� /D PXOWLSOLFLWp GHV WkFKHV j DFFRPSOLU SDU XQ DJHQW OHV

FRQGXLW j FRQVWUXLUH SOXVLHXUV UpVHDX[ QHXURQDX[ �XQ SRXU DSSUHQGUH j H[SORUHU� XQ

SRXU DSSUHQGUH j WUDQVSRUWHU�� -HIIHUVRQ HW DO� SURSRVHQW DXVVL GHV UpVHDX[ QHXURQDX[

SRXU OHXUV DJHQWV GH *HQHV\V >-() ��@� 2Q WURXYH XQH DSSOLFDWLRQ GH FHV PpWKRGHV

GDQV OD WKqVH GH /DXUHQW 'DJRUQ >'$* ��@� TXL FKHUFKH j FRPSUHQGUH OHV

GpSODFHPHQWV GH WKRQV GDQV OHXU HQYLURQQHPHQW� /H PRGqOH &UHDWXUH >*5$ ��@� TXL

HVW XQ MHX FRPPHUFLDOLVp� IDLW LQWHUDJLU OH PpWDEROLVPH GH O¶DJHQW DYHF XQ UpVHDX

QHXURQDO SRXU VLPXOHU OH GpYHORSSHPHQW GH O¶DJHQW � LO DFTXLHUW XQ ODQJDJH�

4XHOTXHV DSSOLFDWLRQV FRXSOHQW GHV UpVHDX[ QHXURQDX[ DYHF GHV DOJRULWKPHV

JpQpWLTXHV TXL IRQW pYROXHU OH UpVHDX�
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���������� )RQFWLRQV SDUDPpWUpHV� OHV UqJOHV VLWXpHV

/H V\VWqPH OH SOXV VLPSOH HVW FHOXL FRQVWLWXp GH EDVHV GH UqJOHV TXL UHOLHQW OD

SHUFHSWLRQ j O¶DFWLRQ� (OOHV VRQW VRXYHQW H[SULPpHV VRXV OD IRUPH GH UqJOHV GH

SURGXFWLRQ PDLV SHXYHQW DXVVL FRUUHVSRQGUH j GHV IRQFWLRQV� 3DU H[HPSOH� OHV

WUDYDX[ VXU OHV YROV G¶RLVHDX[ GH 5H\QROGV >5(< ��@ DSSOLTXHQW GHV FDOFXOV GH

YHFWHXUV GDQV GHV FKDPSV GH IRUFH UpVXOWDQW GH O¶DWWUDFWLRQ RX OD UpSXOVLRQ G¶DXWUHV

DJHQWV� &H W\SH GH PRGpOLVDWLRQ R� OHV DJHQWV UHSUpVHQWHQW GHV SDUWLFXOHV

pOpPHQWDLUHV YRLW GHV GpYHORSSHPHQWV LPSRUWDQWV GDQV GLIIpUHQWV GRPDLQHV TXL VH

UDSSURFKHQW GHV PRGqOHV GH G\QDPLTXH GHV IOXLGHV � O¶pFRXOHPHQW GH O¶HDX

>3(5 ��@� OHV G\QDPLTXHV GH IRXOHV� OH WUDILF XUEDLQ RX G¶DQLPDX[ >/$0 ���

0(& ��� 5$0 ��@� 3RXU FHUWDLQHV DSSOLFDWLRQV GDQV OH GRPDLQH GH OD JHVWLRQ GHV

UHVVRXUFHV� RQ SDUOH SDUIRLV G¶DJUR�pFRV\VWqPHV� RQ VLPXOH OD GpFLVLRQ G¶DJHQWV

pFRQRPLTXHPHQW UDWLRQQHOV� $ILQ GH GpFLGHU GH OHXUV DFWLRQV� FHV DJHQWV YRQW XWLOLVHU

GHV PRGqOHV LVVXV GH OD UHFKHUFKH RSpUDWLRQQHOOH �FDOFXO GH JUDGLHQW SDU H[HPSOH� RX

GH OD PLFUR�pFRQRPLH �FRPPH OD PD[LPLVDWLRQ G¶XQH XWLOLWp� TXL FKHUFKHQW j

HIIHFWXHU XQH RSWLPLVDWLRQ VRXV FRQWUDLQWHV� ,O HQ HVW DLQVL GHV WUDYDX[ GH >:(, ��@�

GH >-$* ��@ RX GH >%$/ ��@ TXL VLPXOHQW O¶RSWLPLVDWLRQ G¶XQ DJULFXOWHXU DX PR\HQ

GH OD SURJUDPPDWLRQ OLQpDLUH� '¶DXWUHV DSSOLFDWLRQV �SURMHW )DLU�LPDJHV� GRWHQW OHXUV

DJHQWV GH PpWKRGHV GH FKRL[ LVVXV GH O¶DQDO\VH PXOWLFULWqUH� /¶DJHQW SHXW PrPH rWUH

UHSUpVHQWp SDU XQ PRGqOH GH IOX[ GH PDWLqUH RX G¶pQHUJLH >*8( ��@� /¶DSSOLFDWLRQ

GH FHV WHFKQLTXHV SRVH VRXYHQW OD TXHVWLRQ GH O¶DUWLFXODWLRQ RX GH O¶DUELWUDJH G¶XQH

UDWLRQDOLWp LQGLYLGXHOOH SRXU ODTXHOOH GH QRPEUHXVHV PpWKRGHV VRQW GRQF GLVSRQLEOHV

DYHF XQH GpFLVLRQ FROOHFWLYH�

��������� $UFKLWHFWXUHV GH W\SH %', �%HOLHI�'HVLUH�,QWHQWLRQ�

/HV DJHQWV FRJQLWLIV LPSOLTXpV GDQV GHV pFRV\VWqPHV DSSDUDLVVHQW UDSLGHPHQW

GDQV OD FRPPXQDXWp 60$ >%28 ��� '25 ��@� /HV REMHFWLIV� OD UHSUpVHQWDWLRQ�

O¶HQJDJHPHQW GDQV GHV DFWLRQV LQGLYLGXHOOHV RX FROOHFWLYHV FRQVWLWXHQW OHV pOpPHQWV

GHV DUFKLWHFWXUHV SURSRVpHV� &HSHQGDQW OD PDMRULWp GHV DSSOLFDWLRQV VXU OHV

SUREOqPHV pFRORJLTXHV HQJDJHQW SOXW{W GHV DJHQWV VLPSOHV GRQW RQ FKHUFKH j

FRPSUHQGUH OD FRRUGLQDWLRQ RX OD UHODWLRQ DX PLOLHX� ,O \ D FHSHQGDQW XQH GLPHQVLRQ

FRJQLWLYH TXL SDUDvW SULPRUGLDOH GDQV OHV V\VWqPHV pFRORJLTXHV � OD UHSUpVHQWDWLRQ

VSDWLDOH� 4XHOTXHV SUHPLHUV WUDYDX[ >6$$ ��@ VH VRQW LQWpUHVVpV j OD UHSUpVHQWDWLRQ

VSDWLDOH GHV DQLPDX[� /D PpWKRGH OD SOXV HPSOR\pH HVW OD PpPRULVDWLRQ GH O¶HVSDFH

HW GHV UHVVRXUFHV DX WUDYHUV G¶XQ HQVHPEOH G¶REMHWV FRUUHVSRQGDQW j XQH FDUWH

PHQWDOH� /H WUDYDLO SUpFXUVHXU GH )ROVH >)2/ ��@ HQ HVW O¶H[HPSOH W\SH�

'HV TXHVWLRQV LQWpUHVVDQWHV SHXYHQW DSSDUDvWUH VXU GHV SUREOqPHV GH FRRUGLQDWLRQ

FROOHFWLYH G¶XQH UHSUpVHQWDWLRQ VSDWLDOH �RX G¶XQH UHSUpVHQWDWLRQ FROOHFWLYH GH

O¶HVSDFH�� 'HV TXHVWLRQV DSSDUDLVVHQW DXMRXUG¶KXL VXU GHV SUREOqPHV GH SDUWDJH j

GLIIpUHQWHV pFKHOOHV� $LQVL� FRPPHQW XQ DJHQW GpFLGH�W�LO GH TXLWWHU XQ OLHX VXU OHTXHO

OHV UHVVRXUFHV VRQW UDUHV HW V¶HQJDJH GDQV XQ ORQJ GpSODFHPHQW YHUV GHV ]RQHV

VXSSRVpHV PHLOOHXUHV " &HWWH TXHVWLRQ VH SRVH HQ SDUWLFXOLHU SRXU OHV PRGpOLVDWLRQV
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GH WURXSHDX[ >'80 ��@� %DK HW DO� >%$+ ��@ PHWWHQW HQ °XYUH XQ FDOFXO GH ]RQHV

YLDEOHV j SDUWLU GHV UHSUpVHQWDWLRQV GHV OLHX[� GDQV OH FDV GH OD WUDQVKXPDQFH VDKpOLHQQH�

�������� ,QWHUDFWLRQV HW HQYLURQQHPHQW

'DQV OH FDV GHV 60$ DSSOLTXpV j O¶pFRORJLH� RQ GLVWLQJXH WURLV JUDQGV W\SHV

G¶LQWHUDFWLRQV � OHV LQWHUDFWLRQV SDU FRPPXQLFDWLRQ HQWUH DJHQWV� OHV LQWHUDFWLRQV GH

W\SH SK\VLTXH �SRXVVHU� PDQJHU� HW OHV LQWHUDFWLRQV PpGLpHV SDU O¶HQYLURQQHPHQW�

/H WURLVLqPH W\SH �PpGLDWLRQ SDU O¶HQYLURQQHPHQW� HVW XQH UpSRQVH j FH TXH

.DZDWD >.$: ��@ GpILQLW FRPPH O
XQH GHV GHX[ TXHVWLRQV PDMHXUHV GH OD YLH

DUWLILFLHOOH� j VDYRLU OD UHODWLRQ GHV RUJDQLVPHV j OHXU HQYLURQQHPHQW� 'DQV

O¶DFFHSWLRQ GH O¶pFRORJLH GRQQpH DX GpEXW� O¶HQYLURQQHPHQW QH SHXW SDV rWUH DVVLPLOp

j O¶HQVHPEOH GHV DXWUHV DJHQWV� &H W\SH G¶LQWHUDFWLRQV UHMRLQW OH FRQFHSW

G¶H[WHUQDOLWp� TX¶XWLOLVHQW OHV pFRQRPLVWHV� /H UpVXOWDW GH O¶DFWLRQ G¶XQ DJHQW

WUDQVIRUPH O¶HQYLURQQHPHQW FRPPXQ� FH TXL UpWURDJLW VXU OHV DXWUHV DJHQWV� 2Q SDUOH

G¶H[WHUQDOLWpV SRVLWLYHV RX QpJDWLYHV� 'DQV OHV DSSOLFDWLRQV UpSHUWRULpHV�

O¶HQYLURQQHPHQW SHXW rWUH DVVLPLOp j O¶HVSDFH HW DX[ UHVVRXUFHV� 2Q WURXYH GHV

UHFKHUFKHV GDQV OHVTXHOOHV O¶pWDW GH O¶HQYLURQQHPHQW HW VRQ KpWpURJpQpLWp VRQW

XWLOLVpV FRPPH VXSSRUW G¶DGDSWDWLRQ FROOHFWLYH� 2Q SDUOHUD GH FRDGDSWDWLRQ

G\QDPLTXH� 'H QRPEUHXVHV DSSOLFDWLRQV XWLOLVHQW O¶HQYLURQQHPHQW FRPPH XQ

HQVHPEOH GH VLJQDX[ SRXU OH GpSODFHPHQW RX SRXU OD UHSURGXFWLRQ RX SRXU OH FKRL[

GH WDFKHV� ,O V¶DJLW VRXYHQW G¶DOJRULWKPHV LVVXV GX FRQFHSW G¶LQWHOOLJHQFH HQ HVVDLP�

TXL WURXYH VRQ RULJLQH GDQV O¶pWKRORJLH GHV LQVHFWHV VRFLDX[� 6L OHV HVSqFHV VHUYDQW

GH UpIpUHQFHV VRQW VRXYHQW VpOHFWLRQQpHV SRXU OHXU FDUDFWqUH VRFLDO SULPLWLI

>&25 ��@� F¶HVW GDQV OH EXW G¶pWXGLHU O¶pPHUJHQFH GH O¶RUJDQLVDWLRQ VRFLDOH �FKH] OHV

HVSqFHV GLWHV © HXVRFLDOHV ª� O¶H[LVWHQFH GH FDVWHV SOXV RX PRLQV VSpFLDOLVpHV VRXV�

WHQG FHWWH RUJDQLVDWLRQ�� %RXUMRW HW DO� >%28 ��D@ SURSRVHQW DLQVL XQ PRGqOH GH

VLPXODWLRQ GH O¶DFWLYLWp GH FRQVWUXFWLRQ FROOHFWLYH GH WRLOH FKH] OHV DUDLJQpHV� 'DQV

WRXV OHV FDV� O¶LGpH IRUWH HVW TXH © OD VWUXFWXUH GH O¶HQYLURQQHPHQW HW O¶RUJDQLVDWLRQ

GX JURXSH G¶DJHQWV VH FRGpWHUPLQHQW PXWXHOOHPHQW ª >7+( ��@� 1RPEUHXVHV VRQW

OHV DSSOLFDWLRQV� HQ SDUWLFXOLHU HQ )UDQFH� R� O¶pFROH UpDFWLYH GHV 60$ HW OH JURXSH

GH UHFKHUFKH HQ YLH DUWLILFLHOOH DXWRXU GH %RQDEHDX HW 7KHUDXOD] VH VRQW FRQVDFUpV j

FHWWH DSSURFKH �VWLJPHUJLH� FRpYROXWLRQ� PRGqOH GX PRQGH� HWF�� >%21 ��@� /D

FRQIURQWDWLRQ LQWHUGLVFLSOLQDLUH D HX OLHX� pJDOHPHQW DYHF OHV VSpFLDOLVWHV GHV

VFLHQFHV GH O¶HQYLURQQHPHQW TXL� DX FRXUV GHV GHUQLqUHV DQQpHV� VH VRQW FRQFHQWUpV

VXU OHV LQWHUDFWLRQV HQWUH G\QDPLTXHV QDWXUHOOHV HW G\QDPLTXHV VRFLDOHV�

�� 0rPH VL SOXVLHXUV DXWHXUV FRPPH $UURZ GLVHQW TX¶LO Q¶H[LVWH SDV GH GpILQLWLRQ FODLUH GX

FRQFHSW G¶H[WHUQDOLWp� YRLFL OD SURSRVLWLRQ GH 3LJRX >3,* ��@ � © $FWLRQ G¶XQ DJHQW

pFRQRPLTXH SURFXUDQW GHV DYDQWDJHV� RX GHV LQFRQYpQLHQWV� j G¶DXWUHV DJHQWV pFRQRPLTXHV QH

O¶D\DQW SDV FKRLVL� VDQV TXH FHX[�FL QH UHoRLYHQW QL QH SD\HQW GH FRPSHQVDWLRQ j O¶DJHQW TXL

HVW j O¶RULJLQH GH O¶DFWLRQ ª�
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/HV LQWHUDFWLRQV GLUHFWHV SDU pFKDQJHV GH PHVVDJH VRQW SOXW{W UDUHV GDQV OHV

DSSOLFDWLRQV HQ pFRORJLH� '¶XQ SRLQW GH YXH PpWDSKRULTXH� TXHOTXHV DSSOLFDWLRQV

FRPPH FHOOH GX PRGqOH SURLH�SUpGDWHXU pWXGLp SDU %RXURQ RX %DUD\ >%$5 ��@ VRQW

FLWpHV� /HV H[HPSOHV OHV SOXV SHUWLQHQWV RQW WUDLW DX[ QpJRFLDWLRQV� pFKDQJHV GH

FRQWUDWV� GH ELHQV� GH VHUYLFHV HQWUH GHV DJHQWV TXL UHSUpVHQWHQW OHV KXPDLQV TXL IRQW

SDUWLH GH O¶pFRV\VWqPH� $LQVL� )UDQFKHVTXLQ LPSOpPHQWH OH SURWRFROH GH 6LDQ SRXU

VLPXOHU GHV QpJRFLDWLRQV HQWUH DJULFXOWHXUV EROLYLHQV >)5$ ��@�

�������� 2UJDQLVDWLRQ � OH VSDWLDO HW OH VRFLDO

/¶RUJDQLVDWLRQ HVW�HOOH FRQVWLWXWLYH GX 60$ RX HQ HVW�HOOH OH UpVXOWDW " /H GpEDW

VXU O¶pPHUJHQFH HVW PRLQV VLPSOLVWH DXMRXUG¶KXL HW V¶RUJDQLVH DXWRXU G¶XQH UpIOH[LRQ

VXU OD FLUFXODULWp PLFUR�PDFUR >*,/ ��@� $ OD IRLV SURGXLW� FRQWH[WH HW FRQWUDLQWH SRXU

OHV DJHQWV� O¶RUJDQLVDWLRQ HVW SRXUWDQW SHX FDUDFWpULVpH� 6L OHV VWUXFWXUHV G¶DJHQWV RX

OHV LQWHUDFWLRQV VRQW FDWpJRULVpHV RX GpFULWHV� OHV RUJDQLVDWLRQV VRQW PRLQV

IRUPDOLVpHV� 2Q WURXYHUD GHV pOpPHQWV G¶RUJDQLVDWLRQ GDQV OHV 60$ GpGLpV j

O¶pFRORJLH VRXV GHX[ DVSHFWV � OH VSDWLDO HW OHV UpVHDX[�

/D GLPHQVLRQ VSDWLDOH HVW OD SOXV IUpTXHPPHQW LQYRTXpH � RQ GpFULW GHV

RUJDQLVDWLRQV G¶DJHQWV VLWXpV GDQV O¶HVSDFH� /D SOXSDUW GHV SUREOqPHV GH UHFKHUFKH

GH QRXUULWXUH SDVVHQW SDU XQH RUJDQLVDWLRQ GHV DJHQWV HW GH OHXU HQYLURQQHPHQW� 2Q

WURXYH DXVVL GHV UHFKHUFKHV VXU XQH TXHVWLRQ WUqV LPSRUWDQWH HQ pFRORJLH � OD

UpJXODWLRQ� 'DQV OH FDGUH GHV UHODWLRQV G¶DJHQWV DYHF OHXU PLOLHX� RQ VH SRVH OD

TXHVWLRQ GH OD TXDQWLWp G¶DQLPDX[ TXL SHXYHQW YLYUH HW VH UHSURGXLUH� &HOD D SRXU

GLUHFWH FRQVpTXHQFH GH FDOFXOHU OHV SUpOqYHPHQWV SRVVLEOHV SDU OD VRFLpWp HW GH

SHQVHU OHV DPpQDJHPHQWV GX PLOLHX� 'DQV XQH YLVLRQ F\EHUQpWLTXH LQWpJUDWLYH� HW HQ

V¶LQVSLUDQW GH OD GpPRJUDSKLH� GH QRPEUHXVHV UHFKHUFKHV RQW pWp HIIHFWXpHV VXU OH

WKqPH GH OD GHQVLWp GpSHQGDQFH� /H FRQFHSW GH FDSDFLWp G¶DFFXHLO PD[LPXP . HVW OD

SLHUUH GH YR�WH GH O¶pFRORJLH GX SUpOqYHPHQW� /HV 60$ RQW SHUPLV GH WHVWHU GHV

K\SRWKqVHV G¶RUJDQLVDWLRQ TXL VRQW GHV DOWHUQDWLYHV j OD GHQVLWp GpSHQGDQFH� $LQVL

/H 3DJH HW &XU\ >/(3 ��@ WHVWHQW OD WKpRULH GLWH REVWLQDWH QDWXUH � OHV DJHQWV WHQGHQW

j VH UHSURGXLUH GDQV GHV FRQGLWLRQV HQYLURQQHPHQWDOHV pTXLYDOHQWHV j FHOOHV GDQV

OHVTXHOOHV LOV VRQW QpV� (Q FURLVDQW GHV FRPSRUWHPHQWV GH GpSODFHPHQW OLpV j FHWWH

WKpRULH HW XQH VWUXFWXUDWLRQ GH O¶HVSDFH� OHV DXWHXUV GpFULYHQW XQH G\QDPLTXH GHV

SRSXODWLRQV UpJXOpH VDQV GHQVLWp GpSHQGDQFH� 3OXVLHXUV UHFKHUFKHV VH WRXUQHQW

DXMRXUG¶KXL YHUV OD FDUDFWpULVDWLRQ GHV HVSDFHV GDQV OHVTXHOV VH PHXYHQW HW VH

FRRUGRQQHQW OHV DJHQWV >3(3 ��@� /H SD\VDJH SHXW OXL�PrPH rWUH XQ 60$ FRPSRVp

GH GLIIpUHQWHV SDUWLHV G¶HVSDFH TXL LQWHUDJLVVHQW VXU SOXVLHXUV pFKHOOHV >/(3 ��@�

/¶RUJDQLVDWLRQ GH O¶HVSDFH GHV DJHQWV HW GHV UHVVRXUFHV TXL V¶\ WURXYHQW SHXW DXVVL

rWUH OH PRWHXU G¶XQH G\QDPLTXH TXL FRQGXLW j GHV PpFDQLVPHV G¶DOORFDWLRQ GHV

WkFKHV� 'URJRXO >'52 ��@ PRQWUH DLQVL FRPPHQW GHV DJHQWV �IRXUPLV� SHXYHQW VH

VSpFLDOLVHU GDQV GLIIpUHQWHV WkFKHV� SHUPHWWDQW DLQVL OH ERQ IRQFWLRQQHPHQW GH OD

IRXUPLOLqUH�
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/H GHX[LqPH W\SH G¶RUJDQLVDWLRQ TXH OHV 60$ SHUPHWWHQW G¶pWXGLHU HVW FHOXL GH

OD VWUXFWXUH GHV UpVHDX[ G¶LQWHUDFWLRQV� 'H QRPEUHX[ WUDYDX[ RQW pWp HIIHFWXpV GDQV

OH GRPDLQH GHV UpVHDX[ WURSKLTXHV HW GH OD GLYHUVLWp GHV HVSqFHV� /HV UHODWLRQV GH

FDXVDOLWp HQWUH OD VWDELOLWp G¶XQ pFRV\VWqPH HW VRQ GHJUp GH FRQQHFWLYLWp RQW DLQVL pWp

WHVWpHV >%(* ��� 0$< ��@� (Q ILJXUH ���� RQ YRLW GHV DVVHPEODJHV DOpDWRLUHV

G¶HVSqFHV TXL G¶DSUqV 0D\ RQW GH IDLEOHV SUREDELOLWpV G¶rWUH G\QDPLTXHPHQW VWDEOHV�

/D FRPSDUWLPHQWDOLVDWLRQ GH FRPPXQDXWpV HQ VRXV�HQVHPEOHV LQGpSHQGDQWV

OLQpDLUHPHQW RUJDQLVpV GRQQH XQH PHLOOHXUH VWDELOLWp� /HV FRQWUDLQWHV

WKHUPRG\QDPLTXHV VXU OHV IOX[ G¶pQHUJLH WHQGHQW j FUpHU GHV VWUXFWXUHV S\UDPLGDOHV�

'HV UqJOHV VLPSOHV HPSLULTXHPHQW EDVpHV VXU GHV IOX[ G¶pQHUJLH HW GHV

VSpFLDOLVDWLRQV WURSKLTXHV� VRQW XWLOLVpHV SRXU GpILQLU XQH RUJDQLVDWLRQ UHIOpWDQW GHV

FRQWUDLQWHV © UpDOLVWHV ª� 'HV pWXGHV GH WHUUDLQ >%52 ��@ VXU OD UpRUJDQLVDWLRQ GX

UpVHDX HW OHV PRGLILFDWLRQV GX V\VWqPH� VL O¶RQ HQOqYH XQH HVSqFH GX V\VWqPH SDU

H[HPSOH� RQW pWp UpDOLVpHV� /HV 60$ VHPEOHQW SDUWLFXOLqUHPHQW DGDSWpV SRXU VLPXOHU

FHV UpVHDX[ G¶LQWHUDFWLRQV HW H[SORUHU OHV FRQVpTXHQFHV WKpRULTXHV GHV GLIIpUHQWHV

IRUPHV GH UpVHDX VXU OD G\QDPLTXH GH O¶HQVHPEOH�

)LJXUH ���� 5pVHDX[ K\SRWKpWLTXHV G¶LQWHUDFWLRQV HQWUH GHV HVSqFHV� /HV IOqFKHV LQGLTXHQW XQH

LQIOXHQFH SRVLWLYH� OHV URQGV XQH LQIOXHQFH QpJDWLYH �SUpGDWLRQ� FRPSpWLWLRQ� PXWXDOLVPH«��

6 UHSUpVHQWH GHV HVSqFHV TXHOFRQTXHV� 3 GHV SURGXFWHXUV� & GHV FRQVRPPDWHXUV

�G¶DSUqV >%52 ��@�

6L O¶RQ SUHQG HQ FRPSWH OD GLPHQVLRQ KXPDLQH GDQV O¶pFRV\VWqPH� FHUWDLQV

FKHUFKHXUV HQ VFLHQFHV VRFLDOHV PRGpOLVHQW HW VLPXOHQW GHV UpVHDX[ G¶LQWHUDFWLRQV

HQWUH DJHQWV SRXU DQDO\VHU OHV HIIHWV GH GLIIpUHQWHV UDWLRQDOLWpV HW G¶pFKDQJHV� $LQVL�
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5RXFKLHU PRQWUH FRPPHQW GLYHUVHV K\SRWKqVHV GH UHODWLRQV HQWUH GHV DJHQWV

WUDQVKXPDQWV HW VpGHQWDLUHV DX 6DKHO GRQQHQW GHV G\QDPLTXHV GH OD UHVVRXUFH WUqV

GLIIpUHQWHV >528 ��@�

&RPELQHU OD VWUXFWXUH G¶XQ UpVHDX HW VD GLVSRVLWLRQ GDQV O¶HVSDFH HVW OD YRLH OD

SOXV ULFKH� /HV UpVHDX[ G¶LQWHUDFWLRQV HQWUH HVSqFHV SUHQQHQW G¶DXWDQW SOXV

G¶LPSRUWDQFH V¶LOV VH VWUXFWXUHQW GDQV O¶HVSDFH� 'DQV XQ GHV PRGqOHV RULJLQHOV�

+RJHZHJ >+2* ��@ VLPXOH GHV DJHQWV� LQVSLUpV GHV LQVHFWHV VRFLDX[� 3DU OH MHX GHV

LQWHUDFWLRQV HQWUH OHV DJHQWV DSSHOpV 72'2 �FRPSRUWHPHQW � IDLUH OHV DFWLYLWpV TXL

VH SUpVHQWHQW�� HW OHV DJHQWV '2'20 �FRPSRUWHPHQW � PHWWUH HQ MHX OHV UHODWLRQV GH

GRPLQDQFH�� GHV JURXSHV VRFLDX[ VH IRUPHQW� XQ U\WKPH VH FUpH� /¶LQIOXHQFH GH OD

VWUXFWXUDWLRQ GH O¶HVSDFH VXU OD FUpDWLRQ GH KLpUDUFKLHV \ HVW GpPRQWUpH� 'DQV OH

PrPH W\SH GH VLPXODWLRQ� 'RUDQ pWXGLH OHV UpVHDX[ VRFLDX[ TXL VH IRUPHQW SRXU

FDSWXUHU GHV UHVVRXUFHV VLWXpHV GDQV O¶HVSDFH >'25 ��@� /H WUDYDLO SRUWH VXU XQH

DSSURFKH FODVVLTXH HQ %', DYHF UHFUXWHPHQW GHV DJHQWV SRXU DFFRPSOLU XQH WkFKH�

'HV KLpUDUFKLHV DSSDUDLVVHQW HW OHXU IRQFWLRQQDOLWp HVW pWXGLpH�

5pVHDX[ WURSKLTXHV� KLpUDUFKLHV� ILOLqUHV� RXWLOV GH UpJXODWLRQ pFRQRPLTXH�

HQFKqUHV � O¶H[SORUDWLRQ GHV IRUPHV G¶RUJDQLVDWLRQ GHV 60$ HVW HQFRUH HQ FRXUV

PDLV RQ SHXW GpMj LPDJLQHU OHV TXHOTXHV IRUPDOLVDWLRQV TXL YRQW VH FRQILUPHU GDQV

OHV DQQpHV j YHQLU SRXU FRPSOpWHU OD VWUXFWXUDWLRQ G¶XQ 60$ HQ V¶DMRXWDQW DX[

DUFKLWHFWXUHV G¶DJHQWV� DX[ IRUPHV G¶HQYLURQQHPHQW HW G¶LQWHUDFWLRQV� /H GRPDLQH

JpQpUDO GHV LQVWLWXWLRQV�� SURSRVH XQ FDGUH JpQpUDO SRXU pWXGLHU OD JHVWLRQ GHV ELHQV

FRPPXQV HW OHV PpFDQLVPHV GH UpJXODWLRQ VRFLDOHV� HW GHYUDLW DXVVL IRXUQLU GHV

pOpPHQWV G¶LQVSLUDWLRQ SRXU OHV 60$�

������ 3ODWHV�IRUPHV

/HV DSSOLFDWLRQV SUpVHQWpHV VRQW OH SOXV VRXYHQW pODERUpHV DYHF XQ ODQJDJH

RULHQWp REMHW� &HUWDLQHV G¶HQWUH HOOHV XWLOLVHQW GHV SODWHV�IRUPHV� 2Q SHXW FODVVHU FHV

GHUQLqUHV HQ WURLV W\SHV�

��� ,QVWLWXWLRQ � XQ HQVHPEOH GH UqJOHV VRFLR�pFRQRPLTXHV� PLVHV HQ SODFH GDQV GHV FRQGLWLRQV

KLVWRULTXHV� VXU OHVTXHOOHV OHV LQGLYLGXV RX OHV JURXSHV G¶LQGLYLGXV Q¶RQW JXqUH GH SULVH� SRXU

O¶HVVHQWLHO� GDQV OH FRXUW HW PR\HQ WHUPH� 'X SRLQW GH YXH pFRQRPLTXH� FHV UqJOHV YLVHQW j GpILQLU

OHV FRQGLWLRQV GDQV OHVTXHOOHV OHV FKRL[� LQGLYLGXHOV RX FROOHFWLIV G¶DOORFDWLRQ HW G¶XWLOLVDWLRQ GHV

UHVVRXUFHV SRXUURQW V¶HIIHFWXHU� (OOHV FRQWULEXHQW j GpILQLU OHV FRQGLWLRQV VRFLRKLVWRULTXHV GDQV

OHVTXHOOHV OHV PpFDQLVPHV GH FRRUGLQDWLRQ SHXYHQW V¶LQVWDXUHU >0(1 ��@�
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/HV SODWHV�IRUPHV JpQpULTXHV � DXMRXUG¶KXL� TXHOTXHV�XQHV G¶HQWUH HOOHV VRQW

UpJXOLqUHPHQW FLWpHV GDQV GHV DSSOLFDWLRQV HQYLURQQHPHQWDOHV� 6ZDUP >0,1 ��@ HVW

O¶RXWLO SULYLOpJLp GH OD FRPPXQDXWp DPpULFDLQH HW GHV FKHUFKHXUV HQ YLH DUWLILFLHOOH�

DLQVL TXH OD SODWH�IRUPH (FKR GpMj GpFULWH FL�GHVVXV� 'H QRPEUHXVHV DSSOLFDWLRQV RQW

pWp GpYHORSSpHV j SDUWLU GH 6ZDUP TXL H[LVWH DXMRXUG¶KXL HQ SOXVLHXUV ODQJDJHV

�-DYD� 2EMHFWLYH�&�� 'HV RXWLOV JpQpULTXHV RQW PrPH pWp FUppV j SDUWLU GH 6ZDUP

�YRLU FL�GHVVRXV�� /D SODWH�IRUPH *HDPDV >0$5 ��@ D pWp XWLOLVpH SRXU TXHOTXHV

DSSOLFDWLRQV VXU GHV pFRV\VWqPHV� $ORUV TXH OD SODWH�IRUPH 0DG.LW LPSOpPHQWH OD

QRWLRQ GH U{OH >*87 ��@� *HDPDV SURSRVH XQH LPSOpPHQWDWLRQ GX JURXSH�

/HV SODWHV�IRUPHV RULHQWpHV pFRV\VWqPH � FH W\SH GH SODWHV�IRUPHV� SDUPL

OHVTXHOOHV RQ SHXW UDQJHU O¶RXWLO (FRVLP GpMj FLWp RX HQFRUH OHV SODWHV�IRUPHV

6XJDUVFDSH RX &RUPDV >%28 ��@� SURSRVHQW GHV XWLOLWDLUHV SRXU VLPXOHU GHV

pFRV\VWqPHV RX GHV SUREOqPHV GH JHVWLRQ GHV UHVVRXUFHV� *ULOOHV VSDWLDOHV� XWLOLWDLUHV

GH VLPXODWLRQ SRXU PpWKRGHV GH W\SH 0RQWH�&DUOR� OLHQV YHUV GHV ORJLFLHOV �6,*�

EDVHV GH GRQQpHV� IRQW GH FHV RXWLOV GHV DWHOLHUV SRXU O¶LPSOpPHQWDWLRQ GH GLYHUV

V\VWqPHV pFRORJLTXHV� 'HV DOJRULWKPHV RX GHV VWUXFWXUHV VRQW SUpYXV SRXU

LPSOpPHQWHU OH OLHQ GHV DJHQWV DYHF OHXU HQYLURQQHPHQW HW RQ WURXYH DXVVL GHV

pOpPHQWV SRXU O¶RUJDQLVDWLRQ GH VRFLpWpV G¶DJHQWV �PDUFKpV� HQFKqUHV� PpFDQLVPHV

GH SUpGDWLRQ� HWF���

/HV SODWH�IRUPHV GpGLpHV � FHV RXWLOV V¶LQWpUHVVHQW j GHV W\SHV G¶DSSOLFDWLRQV SOXV

SUpFLV� $LQVL 0DQWD >'52 ��@ V¶LQWpUHVVH DX[ SUREOqPHV GH IRXUUDJHPHQW RX

G¶DOORFDWLRQ GHV WkFKHV GDQV XQH VRFLpWp G¶LQVHFWHV� $UERUVFDSH >6$9 ��@ PRGpOLVH

OHV G\QDPLTXHV IRUHVWLqUHV HQ LQVLVWDQW VXU OD GLYHUVLWp� %DF6LP >.5( ��@ PRGpOLVH

OHV G\QDPLTXHV PLFURELRORJLTXHV� 0RE\GLF SURSRVH GH PRGpOLVHU OHV G\QDPLTXHV

GHV SHXSOHPHQWV GH SRLVVRQV >*,1 ��@� /¶XWLOLVDWHXU EpQpILFLHUD GH OD UpIOH[LRQ VXU

OHV GLPHQVLRQV� VXU GHV UHODWLRQV GH W\SH SUpGDWLRQ RX FRPSpWLWLRQ� VXU OHV IRQFWLRQV

ELRORJLTXHV FODVVLTXHV �PRUWDOLWp� FURLVVDQFH� HWF���

������ 2EMHFWLI � SURSULpWpV JpQpULTXHV RX UHSUpVHQWDWLRQ GHV FRQQDLVVDQFHV "

'DQV OH FKDPS GH O¶pFRORJLH� RQ SRXUUD WURXYHU GHV UHFKHUFKHV VXU OHV

G\QDPLTXHV GH UpVHDX[ WURSKLTXHV RX VXU OHV UHODWLRQV HQWUH GHV FRPSRUWHPHQWV HW

GHV GLVWULEXWLRQV VWDWLVWLTXHV� &H FKDPS SHXW V¶RUJDQLVHU DXWRXU G¶XQH RSSRVLWLRQ

PpWKRGRORJLTXH HQWUH O¶DSSURFKH TXL UHFKHUFKH OHV SURSULpWpV JpQpULTXHV HW XQH

DSSURFKH SOXV LQGXFWLYH� &HV GHX[ DSSURFKHV SHXYHQW rWUH XWLOLVpHV SRXU pWXGLHU GHV

SURSULpWpV TXL V¶H[SULPHQW VRXV OD IRUPH GH GLVWULEXWLRQV RX G¶LQGLFDWHXUV >+5$ ��@�

GHV FRQILJXUDWLRQV VSDWLDOHV� GHV IRUPHV GH UpVHDX�

'DQV OH SUHPLHU FDV GHV XWLOLVDWLRQV SRVVLEOHV GH FHV VLPXODWLRQV HVW HQ

FRQFRUGDQFH DYHF OHV SULQFLSHV GH OD YLH DUWLILFLHOOH � © /D YLH WHOOH TX¶HOOH SRXUUDLW
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rWUH SOXW{W TXH OD YLH WHOOH TX¶HOOH HVW ª >/$1 ��@� /H PRGpOLVDWHXU PHW HQ SODFH GHV

PpFDQLVPHV HW REVHUYH OHV UpSRQVHV pPHUJHQWHV� (YHQWXHOOHPHQW� FHV IRUPHV

H[LVWHQW� /D UDLVRQ GH FHV UHFKHUFKHV YLHQW GHV UpVXOWDWV HW GH OD GpPDUFKH GH OD

SK\VLTXH >:(, ��D� :(, ��E@ � RQ V¶LQWpUHVVH DX[ WUDQVLWLRQV HQWUH SKDVHV G¶XQ

V\VWqPH� ,O V¶DJLW DORUV GH FRQVWUXLUH GHV PRGqOHV WUqV VLPSOHV G¶LQWHUDFWLRQ HW

UHFKHUFKHU OHV FRHIILFLHQWV FULWLTXHV TXL FDUDFWpULVHQW OHV WUDQVLWLRQV� 2Q VXSSRVH TXH

OH PRGqOH HW OH V\VWqPH pWXGLp DSSDUWLHQQHQW j OD PrPH FODVVH G¶XQLYHUVDOLWp GRQW RQ

D DLQVL GpFULW OHV SURSULpWpV TXDOLWDWLYHV�

8QH DXWUH XWLOLVDWLRQ� SOXV HPSLULTXH� YLHQW SOXW{W GH OD FRPPXQDXWp GHV

PRGpOLVDWHXUV LVVXV GHV VFLHQFHV GH OD YLH HW GH OD VRFLpWp GLUHFWHPHQW RX

LQGLUHFWHPHQW LPSOLTXpV GDQV GHV SUREOqPHV GH JHVWLRQ GHV UHVVRXUFHV� /¶LGpH VRXV�

MDFHQWH� TXL HVW GH IDLUH XQ V\VWqPH TXL VH FRPSRUWH FRPPH OD UpDOLWp� HVW WRXMRXUV

SUpVHQWH DYHF FRPPH REMHFWLI GH VH VHUYLU GX VLPXODWHXU SRXU VH SRVHU OD TXHVWLRQ

© HW VL« " ª &HWWH DGDSWDWLRQ GX PRGqOH j OD UpDOLWp Q¶HVW SDV GHVWLQpH j IDLUH GX

PRGqOH XQ RXWLO GH SUpGLFWLRQ PDLV SOXW{W j FRPSUHQGUH GHV G\QDPLTXHV H[LVWDQWHV

RX D\DQW H[LVWp� /HV DXWHXUV FKHUFKHQW OH FRPSRUWHPHQW� LGHQWLILHQW OHV SDUDPqWUHV

SRXU SURSRVHU QRQ SDV XQH H[SOLFDWLRQ PDLV XQH VLPXODWLRQ GHV REVHUYDWLRQV VXU OD

UpDOLWp � O¶K\SRWKqVH WHVWpH SHUPHW GH VLPXOHU FHV REVHUYDWLRQV PDLV G¶DXWUHV

K\SRWKqVHV SRXUUDLHQW DXVVL VLPXOHU FHWWH UpDOLWp� &HWWH PpWKRGH HVW SDU H[HPSOH

HPSOR\pH HQ DUFKpRORJLH >.2+ ��@ RX HQ KLVWRLUH >.2+ ��D@� 8QH DSSOLFDWLRQ HVW

FHOOH GH 'HDQ >'($ ��@ TXL UHFRQVWLWXHQW O¶KLVWRLUH GHV LQGLHQV $QDVD]L HW SURSRVHQW

SDU VLPXODWLRQ GHV VFpQDULRV TXL GLVFXWHQW OHV GpSODFHPHQWV GH SRSXODWLRQV HQ

IRQFWLRQ GHV FULVHV HQYLURQQHPHQWDOHV� 4XDWUH PRGqOHV GH UpVHDX[ WURSKLTXHV VRQW

SUpVHQWpV FL�GHVVRXV� LOOXVWUDQW OHV GHX[ GpPDUFKHV�

'DQV OH FDV GHV UpVHDX[ WURSKLTXHV� >6&+ ��@ RQW XWLOLVp OH PRGqOH (FKR TX¶LOV

RQW XQ SHX WUDQVIRUPp SRXU GRQQHU O¶HQYLURQQHPHQW GH PRGpOLVDWLRQ *HFNR� 3RXU

FHOD HW SDU UDSSRUW j O¶DJHQW SUpVHQWp j OD ILJXUH ���� LOV RQW GRWp FKDTXH DJHQW G¶XQH

FDSDFLWp GH WUDQVIRUPDWLRQ � XQ DJHQW SHXW WUDQVIRUPHU XQH UHVVRXUFH D HQ UHVVRXUFH

E DYHF XQ FR�W DVVRFLp� '¶DXWUH SDUW� OHV DJHQWV SUHQQHQW XQH DXWRQRPLH VXSpULHXUH

FDU LOV VRQW FDSDEOHV GH IDLUH XQ FKRL[ SDUPL OHV UHVVRXUFHV TX¶LOV FRQVRPPHQW� /H

EXW GH O¶DUWLFOH HVW GH WHVWHU OHV UHODWLRQV WURSKLTXHV HQWUH GLIIpUHQWV SURGXFWHXUV HW

GHV DJHQWV KpWpURWURSKHV� /HV UpVXOWDWV PRQWUHQW OD VHQVLELOLWp GX V\VWqPH WDQW j FHWWH

FDSDFLWp GH FKRL[ GHV DJHQWV TX¶DX FR�W PpWDEROLTXH GH OD WUDQVIRUPDWLRQ� 'H PrPH�

>/,1 ��@ FRQVWUXLVHQW GHV UpVHDX[ WURSKLTXHV j SDUWLU GHV LQWHUDFWLRQV HQWUH GHV

DJHQWV TXL UHSUpVHQWHQW GHV VWUDWpJLHV FRGpHV VRXV OD IRUPH GH JpQRPHV� 'HV IOX[

G¶pQHUJLH VRQW VLPXOpV HQ SUHQDQW HQ FRPSWH OD WUDQVIRUPDWLRQ pQHUJpWLTXH DX ORQJ

GX UpVHDX� /HV LQWHUDFWLRQV VRQW UHSUpVHQWpHV DX PR\HQ GX GLOHPPH GX SULVRQQLHU�

$SUqV DYRLU REVHUYp O¶DSSDULWLRQ GH UpVHDX[ WURSKLTXHV © UpDOLVWHV ª HQ WHUPHV GH

UDWLR GH SURGXFWLYLWp RX G¶pQHUJLH� OHV DXWHXUV LQWURGXLVHQW GHV DJHQWV TXL FKRLVLVVHQW

OHXUV LQWHUDFWLRQV� /HV DXWHXUV YRLHQW DORUV DSSDUDvWUH� GDQV XQ SURFHVVXV GH

FRDGDSWDWLRQ� GHV VWUDWpJLHV QRXYHOOHV WHOOHV OH FDPRXIODJH�
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/H PrPH W\SH GH TXHVWLRQ V¶HVW SRVp GH IDoRQ WUqV DSSOLTXpH GDQV OH GRPDLQH GHV

SrFKHV� 'HX[ H[SpULHQFHV PHQpHV j O¶,5' FKHUFKHQW j IDLUH OH OLHQ HQWUH GHV

G\QDPLTXHV GH SUpGDWLRQ HW GH FRPSpWLWLRQ HW GHV LQGLFDWHXUV pFRV\VWpPLTXHV� 'DQV

XQH SUHPLqUH H[SpULHQFH� XQ UpVHDX WURSKLTXH FRPSRVp GH WURLV HVSqFHV GH SRLVVRQV

GRQW OHV FRPSRUWHPHQWV VRQW FHQVpV UHSUpVHQWHU OD GLYHUVLWp GHV VWUDWpJLHV

UHQFRQWUpHV VXU OH IOHXYH 1LJHU D pWp VLPXOp >%28 ��@�

/¶HQYLURQQHPHQW HVW XQ V\VWqPH IOHXYH�SODLQH LQRQGDEOH UHSUpVHQWp SDU SOXVLHXUV

PLOLHX[ TXL SURFXUHQW XQH RIIUH GH QRXUULWXUH YDULDEOH DX FRXUV GX WHPSV� /HV DJHQWV

TXL VRQW LPSOpPHQWpV SUpVHQWHQW GHV FRPSRUWHPHQWV TXL VRQW O¶H[SUHVVLRQ GH

PpFDQLVPHV G¶DGDSWDWLRQ �RQ SDUOH GH VWUDWpJLHV DGDSWDWLYHV� � GLIIpUHQWV W\SHV GH

UHSURGXFWLRQ� GH PRXYHPHQWV GDQV O¶HVSDFH HW GDQV OH WHPSV� 8QH HVSqFH FRQVRPPH

OH SODQFWRQ RIIHUW SDU OD FUXH� /D VHFRQGH HVW KpWpURWURSKH � HOOH FRQVRPPH GX

SODQFWRQ RX GHV SHWLWV SRLVVRQV� /D WURLVLqPH HVW XQ SXU SUpGDWHXU� /HV DJHQWV GH FH

V\VWqPH QH VRQW SDV GHV PRGqOHV GH O¶LQGLYLGX PDLV SOXW{W GHV PRGqOHV GH JURXSHV�

(Q SDUWDQW GH FH UpVHDX WURSKLTXH� RQ VLPXOH XQH SUHVVLRQ G
H[SORLWDWLRQ �LQWHQVLWp GH

SrFKH� FURLVVDQWH� 2Q SHXW DORUV REVHUYHU O
LPSDFW GH FHWWH SUHVVLRQ VXU OH UpVHDX

WURSKLTXH� DYHF QRWDPPHQW OD UDUpIDFWLRQ G¶HVSqFHV� DLQVL TXH OD UpSRQVH JOREDOH HQ

WHUPHV GH TXDQWLWp GH FDSWXUHV � RQ PRQWUH TXH FHWWH UpSRQVH SUHQG XQH IRUPH GH

SODWHDX� WUDGXLVDQW OD UpVLVWDQFH GH O¶pFRV\VWqPH j FH VWUHVV TX
HVW O
H[SORLWDWLRQ

KDOLHXWLTXH� 2U FHWWH IRUPH GH SODWHDX HVW XQH IRUPH JpQpUDOHPHQW FRQQXH HQ

pFRORJLH GHV UHVVRXUFHV >:(/ ��@ YRLUH PrPH HQ WDQW TXH IRUPH�UpSRQVH GH WRXW

RUJDQLVPH VRXPLV j XQ VWUHVV� 2Q SDVVH GRQF GH OD FRQQDLVVDQFH VXU OHV

FRPSRUWHPHQWV GHV HVSqFHV j GHV FDUDFWpULVWLTXHV GH OD G\QDPLTXH GX V\VWqPH�

8QH DXWUH H[SpULHQFH GX PrPH W\SH HVW FHOOH GH 6KLQ >6+, ��@� 'HV DJHQWV� GRQW

OD PRGpOLVDWLRQ V¶DSSXLH VXU GHV EDVHV GH GRQQpHV� VLWXpV VXU XQH JULOOH VSDWLDOH

HQWUHQW HQ LQWHUDFWLRQ GH SUpGDWLRQ� /H UpVXOWDW GH FHV PXOWLSOHV LQWHUDFWLRQV HVW

REVHUYp j XQ WUDYHUV XQ LQGLFDWHXU JOREDO� OH VSHFWUH GH WDLOOH� FODVVLTXHPHQW XWLOLVp

SDU OHV JHVWLRQQDLUHV SRXU DQDO\VHU OD VLWXDWLRQ ELRORJLTXH�

'DQV OH FDV GH FHV GHX[ H[SpULHQFHV LO V¶DJLW GH IDLUH OH OLHQ HQWUH GHV GRQQpHV j

GLIIpUHQWV QLYHDX[ � GHV FRPSRUWHPHQWV HW GHV LQWHUDFWLRQV DX QLYHDX PLFUR HW GHV

IRUPHV �SDWWHUQ� REVHUYpH j O¶pFKHOOH GH O¶pFRV\VWqPH�

���� 4XHOTXHV pOpPHQWV GH GLVFXVVLRQ

1RXV DYRQV FKRLVL GDQV FHWWH SUpVHQWDWLRQ GH IDLUH XQ pWDW GH O¶DUW HQ VpSDUDQW OHV

UHFKHUFKHV VXU OHV ,%0 HW VXU OHV 60$� /D IURQWLqUH Q¶HVW ELHQ V�U SDV pWDQFKH HW

SOXVLHXUV DSSOLFDWLRQV SRXUUDLHQW rWUH UHYHQGLTXpHV SDU OHV GHX[ FRPPXQDXWpV�

&HSHQGDQW� JOREDOHPHQW� LO VHPEOH TXH OHV TXHVWLRQV DERUGpHV VRLHQW GLIIpUHQWHV HW

TXH OHXUV SHUVSHFWLYHV VRLHQW FRPSOpPHQWDLUHV�
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'DQV OH SURSRV G¶pWDSH HIIHFWXp SDU OHV FKHUFKHXUV GH OD FRPPXQDXWp ,%0

GLIIpUHQWHV FRQFOXVLRQV VRQW WLUpHV� /¶LGpH JpQpUDOH HVW TXH� DSUqV TXHOTXHV DQQpHV

G¶LQQRYDWLRQV HQULFKLVVDQWHV� OD UHFKHUFKH GRLW SDVVHU SDU XQH SKDVH GH

FRQVROLGDWLRQ� &HWWH FRQVROLGDWLRQ GRLW V¶DSSOLTXHU WRXW G¶DERUG j OD PpWKRGH� /HV

ELRORJLVWHV LQIRUPDWLFLHQV GRLYHQW UHGHYHQLU PRGpOLVDWHXUV� &RPPHQW H[SULPHU OHV

UpVXOWDWV G¶XQ PRGqOH " &RPPHQW SUpVHQWHU VD VWUXFWXUH " ,O V¶DJLW GH UpDSSOLTXHU OHV

pWDSHV G¶XQH VFLHQFH H[SpULPHQWDOH� /D FRQVROLGDWLRQ HVW DXVVL WKpRULTXH� /H FRQVHLO

GHV DXWHXUV HVW GH SUHQGUH JDUGH j O¶DFFXPXODWLRQ GH FDV SDUWLFXOLHUV� GH PRGqOHV

WURS DSSOLTXpV� ,O HVW SURSRVp GH IDYRULVHU OHV PRGqOHV SURFKHV GH OD WKpRULH�

H[SULPpV HQ JpQpUDO SDU GHV PRGqOHV PDWKpPDWLTXHV� TXL RQW IDLW O¶HIIRUW GHSXLV

TXHOTXHV DQQpHV GH SUHQGUH HQ FRPSWH QRQ VHXOHPHQW OH GLVFUHW HW OH VSDWLDO PDLV

DXVVL O¶LQGLYLGX� &HWWH GLVFXVVLRQ HW FHV UHFRPPDQGDWLRQV YLHQQHQW GHV

UHSUpVHQWDWLRQV HW GHV REMHFWLIV GH FHX[ TXL GpYHORSSHQW GHV ,%0� 3RXU FHUWDLQV� FHV

GHUQLHUV UHSUpVHQWHQW XQH DSSURFKH SRXU LQWpJUHU OD YDULDELOLWp LQWHULQGLYLGXHOOH GDQV

GHV DSSURFKHV FRQYHQWLRQQHOOHV VXU OHV pFRV\VWqPHV� ,O HVW DORUV WHPSV GH FRQVROLGHU

OHV DSSRUWV SRXU OHV LQWpJUHU DX[ GpPDUFKHV VXU O¶pFRV\VWqPH� 3RXU G¶DXWUHV FHV

PpWKRGHV PDUTXHQW XQH UXSWXUH GDQV OD SHQVpH� /HV RXWLOV GpYHORSSpV FRUUHVSRQGHQW

j XQH DSSURFKH GLIIpUHQWH� j XQH UXSWXUH DYHF OD V\VWpPLTXH� YHUV XQ QpR�

UpGXFWLRQQLVPH TXL V¶DSSXLH VXU OHV QRXYHOOHV DYDQFpHV GH O¶pFRORJLH

FRPSRUWHPHQWDOH RX VXU XQH WKpRULH GH OD KLpUDUFKLH TXL FKHUFKH j FRPSUHQGUH OHV

SKpQRPqQHV pFRORJLTXHV j WUDYHUV GHV LQWHUDFWLRQV HQWUH GLIIpUHQWV QLYHDX[� 3RXU FHV

GHX[ W\SHV GH TXHVWLRQV� LO QRXV VHPEOH TX¶j TXHOTXHV H[FHSWLRQV SUqV OHV DSSURFKHV

,%0 Q¶RQW SDV H[SORUp VXIILVDPPHQW ORLQ HW TXH OHV 60$ VRQW LQWpUHVVDQWV FDU LOV

DSSRUWHQW XQH IRUPXODWLRQ QRQ VHXOHPHQW GH O¶DXWRQRPLH GH O¶LQGLYLGX PDLV DXVVL HW

VXUWRXW GHV IRUPHV G¶RUJDQLVDWLRQ� )DLUH XQ 60$ VXU XQH DSSOLFDWLRQ pFRORJLTXH�

F¶HVW H[SOLFLWHU OHV UHODWLRQV GHV DJHQWV DYHF OHXU HQYLURQQHPHQW� OHV SURWRFROHV

G¶LQWHUDFWLRQ HQWUH GHV DJHQWV TXL UHSUpVHQWHQW GHV QLYHDX[ G¶DJUpJDWLRQ GLIIpUHQWV�

5pFLSURTXHPHQW� OHV LQWpUrWV G¶DSSOLFDWLRQV HQ pFRORJLH VRQW QRPEUHX[ SRXU OD

FRPPXQDXWp GHV LQIRUPDWLFLHQV� &RQFHUQDQW OH GRPDLQH GH OD YLH DUWLILFLHOOH

%RQDEHDX >%21 ��@ HQ GpVLJQH SOXVLHXUV GRQW OD FRQFHSWLRQ G¶DOJRULWKPHV HW OD

WKpRULVDWLRQ� 2Q \ DMRXWHUD LFL XQ GpYHORSSHPHQW VXU O¶XWLOLVDWLRQ GHV 60$ SRXU

O¶DFWLRQ�

/D PpWDSKRUH SRXU FRQFHYRLU GHV DOJRULWKPHV� /HV UHODWLRQV PRGpOLVpHV ORUV

G¶XQH DSSOLFDWLRQ VHUYHQW SRXU FRQFHSWXDOLVHU GHV DOJRULWKPHV� GHV SURWRFROHV� GHV

V\VWqPHV GH YLVXDOLVDWLRQ >+87 ��@� YRLUH GHV DUFKLWHFWXUHV� /HV DOJRULWKPHV

JpQpWLTXHV� O¶pFR�UpVROXWLRQ VRQW GHV SUHPLHUV H[HPSOHV� PDLV ELHQ G¶DXWUHV

GHYUDLHQW DSSDUDvWUH DX PRPHQW RX OHV 60$ VH SRVHQW GHV TXHVWLRQV GH SDUWDJH GH

UHVVRXUFHV FRPPXQHV HW DX PRPHQW R� OD PRGH pFRORJLVWH HW HQYLURQQHPHQWDOLVWH

SURFXUH XQ SUpVXSSRVp IDYRUDEOH j WRXW ODEHO HQYLURQQHPHQWDO DSSRVp j XQH

QRXYHDXWp FRPSXWDWLRQQHOOH�
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/D WKpRULVDWLRQ� 2Q UHWURXYH LFL OHV pOpPHQWV GH OD GLVFXVVLRQ VXU OHV ,%0 � OHV

60$ SHXYHQW rWUH FUppV j SDUWLU GHV PRGqOHV PDWKpPDWLTXHV GDQV OH EXW GH OHV

FRPSOH[LILHU RX ELHQ LO HVW SRVVLEOH G¶XWLOLVHU OHV 60$ SRXU GpYHORSSHU GH QRXYHOOHV

FRQVWUXFWLRQV WKpRULTXHV� >&$= ��� .(, ��� 93$ ��� :(, ��@ HQWUH DXWUHV RQW

SURSRVp OHV SUHPLHUV WUDYDX[ TXL FRQIURQWHQW XQ 60$ j GHV PRGqOHV PDWKpPDWLTXHV

H[LVWDQWV RX FUppV j O¶RFFDVLRQ G¶XQH DSSOLFDWLRQ� (Q JpQpUDO OH PRGqOH

PDWKpPDWLTXH�� HVW G¶DERUG pODERUp �OHV PpWKRGHV GH OD SK\VLTXH VWDWLVWLTXH VRQW

WUqV XWLOLVpHV�� VHV SURSULpWpV VRQW pWXGLpHV� SXLV OHV 60$ SHUPHWWHQW G¶LQWURGXLUH GH

O¶KpWpURJpQpLWp� GH O¶DQLVRWURSLH� GHV KLVWRLUHV ORFDOHV� 0DLV OHV PRGqOHV 60$

V¶DYqUHQW DXVVL GH WUqV ULFKHV PpWKRGHV SRXU pODERUHU GLUHFWHPHQW GH QRXYHOOHV

WKpRULHV� © PRUH WKHRU\ EXLOGLQJ WKDQ PRGHOOLQJ ª >'25 ��@� ,OV GRLYHQW DLQVL

SDUWLFLSHU j GHV HIIRUWV GH WKpRULVDWLRQ GHV UHODWLRQV� &HWWH WKpRULVDWLRQ Q¶LQWHUGLW SDV

XQH FRQIURQWDWLRQ DYHF OHV GRQQpHV GH WHUUDLQ� $ F{Wp GH O¶DSSURFKH YLH DUWLILFLHOOH�

V¶HVW GpYHORSSpH O¶LGpH GX ODERUDWRLUH YLUWXHO� ,O V¶DJLW GH FRQVWUXLUH XQ PRGqOH GX

PRQGH HW G¶REVHUYHU VD G\QDPLTXH j WUDYHUV GHV LQGLFDWHXUV pODERUpV VHORQ OHV

PrPHV SURWRFROHV TXH FHX[ HPSOR\pV SRXU REVHUYHU OH UpHO� 'HV PpWKRGHV GH

YDOLGDWLRQ� FODVVLTXHV HQ VLPXODWLRQ >+,/ ��@� SHXYHQW PrPH rWUH XWLOLVpHV�

/¶DFWLRQ� /D YRFDWLRQ G¶XQ PRGqOH HVW OH SOXV VRXYHQW GH VHUYLU SRXU O¶DLGH j OD

GpFLVLRQ� /D MHXQHVVH GHV PRGqOHV 60$ OHV D� SRXU XQ WHPSV� FRQILQpV GDQV GHV

GRPDLQHV GH UHFKHUFKH HW OHXUV UpVXOWDWV Q¶RQW SRXU O¶LQVWDQW TXH SHX pWp FRQIURQWpV j

GHV SUREOqPHV GH GpFLVLRQ� ,O HVW WHPSV GH GpILQLU GHV PpWKRGHV SRXU XWLOLVHU OHV

60$� /HV PRGqOHV SHXYHQW rWUH XWLOLVpV SRXU SURSRVHU GHV VROXWLRQV� ,O HVW

YUDLVHPEODEOH TXH OH GRPDLQH GH OD UpVROXWLRQ GLVWULEXpH WURXYHUD GH QRPEUHXVHV

DSSOLFDWLRQV SRXU SURSRVHU GHV VROXWLRQV GH FRQILJXUDWLRQ G¶XQ HVSDFH SDU H[HPSOH�

0DLV OD VLPXODWLRQ SHXW� HOOH DXVVL� rWUH XWLOLVpH HW SDUWLFLSHU j GHV SURFHVVXV GH

GpFLVLRQ� $LQVL OH WUDYDLO GH *LPEOHWW HW DO� >*,0 ��@� TXL RQW SURSRVp GHV

DPpQDJHPHQWV G¶XQ SDUF QDWXUHO SRXU pYLWHU TXH VH FURLVHQW GHV XVDJHUV FRQFXUUHQWV

�977� PDUFKHXUV� -HHSV� HQ VLPXODQW OH GpSODFHPHQW HW OH FKDPS GH YLVLRQ GHV

DJHQWV� '¶DXWUHV PpWKRGHV VRQW SURSRVpHV WHOOHV OD PRGpOLVDWLRQ G¶DFFRPSDJQHPHQW

>%28 ��E@� &HWWH PpWKRGH SURSRVH G¶XWLOLVHU OHV 60$ GDQV OHV SUREOqPHV GH

JHVWLRQ GHV ELHQV FRPPXQV GDQV XQH GpPDUFKH FRQVWUXFWLYLVWH DYHF OHV DFWHXUV GX

V\VWqPH� /H PRGqOH GHYLHQW XQH UHSUpVHQWDWLRQ SDUWDJpH HW SHXW GHYHQLU� GDQV OH

WHPSV GX SURFHVVXV VRFLDO� XQ RXWLO SRXU XQH FRDGDSWDWLRQ G\QDPLTXH HQWUH XQ RX

SOXVLHXUV JURXSHV VRFLDX[ HW OHXU HQYLURQQHPHQW� 8QH GpPDUFKH FLUFXODLUH GH

SUpVHQWDWLRQ GHV PRGqOHV HW GH FRQVWUXFWLRQ GHV PRGqOHV DYHF OHV DFWHXUV D pWp

SURSRVpH >%28 ��E@ HW WHVWpH VXU GLIIpUHQWV WHUUDLQV� /D PpWKRGH XWLOLVpH HVW FHOOH

��� 2Q UHPDUTXH TX¶DXMRXUG¶KXL F¶HVW OH PRGqOH PDWKpPDWLTXH OXL PrPH TXL HVW DSSHOp

PRGqOH PXOWL�DJHQWV >-$1 ��@� &HV PRGqOHV SUHQQHQW HQ FRPSWH OD PXOWLSOLFLWp GHV

LQWHUDFWLRQV HQ JpQpUDO DX PR\HQ GH FDOFXOV SUREDELOLVWHV� PDLV QH WLHQQHQW SDV FRPSWH GH

O¶XQLFLWp GH O¶DJHQW� GH VRQ DXWRQRPLH�
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GHV MHX[ GH U{OHV >%$5 ��@� /H MHX GH U{OH SHXW rWUH XWLOLVp SRXU SUpVHQWHU XQ 60$

RX SRXU OH FRQVWUXLUH DYHF OHV DFWHXUV � XQH PRGpOLVDWLRQ ERWWRP�XS SRXU XQ

SURFHVVXV GH GpFLVLRQ ERWWRP�XS�

���� &RQFOXVLRQ

'HSXLV OH PLOLHX GHV DQQpHV ����� GLIIpUHQWHV FRPPXQDXWpV GH UHFKHUFKH

WUDYDLOOHQW VXU OHV PRGqOHV GLVWULEXpV HW OHV pFRV\VWqPHV� 'HV pFRORJXHV RQW LQWURGXLW

OD QRWLRQ G¶LQGLYLGX GDQV OHXUV PRGqOHV GH G\QDPLTXH SRXU PLHX[ FRPSUHQGUH OH

IRQFWLRQQHPHQW GHV pFRV\VWqPHV� 'HV LQIRUPDWLFLHQV RQW GpYHORSSp GHV PRGqOHV

G¶pFRV\VWqPHV j OD IRLV SRXU WURXYHU GH QRXYHDX[ PRGqOHV FRQFHSWXHOV GH

FRPSRUWHPHQW HW G¶LQWHUDFWLRQ HW SRXU WHVWHU OHV DUFKLWHFWXUHV TX¶LOV DYDLHQW

LPDJLQpHV� $SUqV GHV DQQpHV HQWKRXVLDVPDQWHV GRQW TXHOTXHV pWDSHV HW UpVXOWDWV VRQW

UHODWpV GDQV FHW DUWLFOH� LO VHPEOHUDLW TXH OHV FKHUFKHXUV LPSOLTXpV UHVVHQWHQW

DXMRXUG¶KXL XQH EDLVVH GH O¶HQULFKLVVHPHQW� /HV XQV VH GHPDQGHQW TXHO IXW OH UpHO

DSSRUW GH OD SULVH HQ FRPSWH GH O¶LQGLYLGX� OHV DXWUHV VH GHPDQGHQW FRPPHQW pYLWHU

O¶HQOLVHPHQW GDQV O¶DSSOLFDWLRQ� &HV GHX[ PRQGHV VH VRQW VDQV GRXWH PRLQV

UHQFRQWUpV TX¶LOV QH OH FURLHQW HW XQ QRXYHDX SDV GHYUDLW rWUH IUDQFKL GDQV OHV DQQpHV

j YHQLU� /HV FKHUFKHXUV HQ pFRORJLH SHXYHQW XWLOLVHU OHV V\VWqPHV PXOWL�DJHQWV SRXU

DOOHU SOXV ORLQ TXH OD SULVH HQ FRPSWH GH O¶LQGLYLGX HW pWXGLHU SOXV HW PLHX[ OHV

IRUPHV G¶RUJDQLVDWLRQ �UpVHDX[� KLpUDUFKLHV�� OHV LQWHUDFWLRQV HQWUH GLIIpUHQWHV

pFKHOOHV� /HV LQIRUPDWLFLHQV SHXYHQW TXDQW j HX[ EpQpILFLHU GHV FRQQDLVVDQFHV GHV

pFRORJXHV� SDV VHXOHPHQW VXU OH FRPSRUWHPHQW GHV LQGLYLGXV� PDLV VXUWRXW VXU OHV

V\VWqPHV G¶LQWHUDFWLRQ HQWUH GHV DJHQWV HW OHXU HQYLURQQHPHQW �UHODWLRQV HQWUH GHV

RUJDQLVDWLRQV HW GHV SURSULpWpV GH VWDELOLWp� UpVLOLHQFH� UpVLVWDQFH�� 6L FKDTXH

FRPPXQDXWp SRXUUD HQFRUH EpQpILFLHU GH O¶DXWUH� F¶HVW HQVHPEOH TXH GHV SURJUqV

VHURQW HIIHFWXpV VXU OHV PpWKRGRORJLHV SRXU O¶XVDJH GH FHV PRGqOHV � PpWKRGHV

G¶REVHUYDWLRQ G¶XQ PRQGH DUWLILFLHO� H[SpULPHQWDWLRQ� UpVROXWLRQ GH SUREOqPHV�

IRUPHV GH SDUWLFLSDWLRQ DX SURFHVVXV GH SULVH GH GpFLVLRQ�

���� %LEOLRJUDSKLH

>$%2 ��@ $%277 &� $�� %(55<0�:� HW DO�� &RPSXWDWLRQDO PRGHOV RI ZKLWH WDLOHG GHHU LQ WKH

)ORULGD HYHUJODGHV� 87.�&6� ���� �KWWS���ZZZ�FV�XWN�HGX�aEHUU\�GHHU�GHHU�KWPO��

>$// ��@ $//(1 7�)�+�� +2.675$ 7�:�� 7RZDUG D XQLILHG HFRORJ\� &ROXPELD 8QLYHUVLW\

3UHVV� �����

>$// ��@ $//(1 7�)�+�� 67$55 7�%�� +LHUDUFK\� SHUVSHFWLYHV IRU HFRORJLFDO FRPSOH[LW\�

8QLYHUVLW\ RI &KLFDJR 3UHVV� �����

>$17 ��@ $1721$ 0�� %28648(7 )� HW DO�� © (FRQRPLF 7KHRU\ RI 5HQHZDEOH 5HVRXUFH

0DQDJHPHQW� D 0XOWL�$JHQW 6\VWHP $SSURDFK ª� GDQV -�6� 6LFKPDQ� 5� &RQWH HW 1�
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*LOEHUW �GLU�� 0XOWL�$JHQW 6\VWHPV DQG $JHQW�%DVHG 6LPXODWLRQ� 3DULV� )UDQFH� 6SULQJHU�

9HUODJ� �� S� ������ �����

>$8* ��@ $8*(5 3�� © 4XHOTXHV RXWLOV PDWKpPDWLTXHV SRXU O
DQDO\VH KLpUDUFKLTXH ª� GDQV 3�

$XJHU� -� %DXGU\ HW )� )RXUQLHU �GLU�� +LpUDUFKLHV HW pFKHOOHV HQ pFRORJLH� 1DWXUDOLD

3XEOLFDWLRQV� �����

>%$( ��@ %$(-6 &�� )RQFWLRQQDOLWp HPHUJHQWH GDQV XQH VRFLpWp G
DJHQWV DXWRQRPHV� (WXGH GHV

DVSHFWV RUJDQLVDWLRQQHOV GDQV OHV PXOWL�DJHQWV UpDFWLIV� 7KqVH� ,13 *UHQREOH� �����

>%$+ ��@ %$+ $�� 6LPXODWLRQ 0XOWL�$JHQWV GHV PRGHV G
XWLOLVDWLRQ GHV UHVVRXUFHV HQ

SURSULpWp FRPPXQH � OH FDV GH OD PRELOLWp SDVWRUDOH HQ ]RQH LQWHUWURSLFDOH VqFKH� (FROH

6XSpULHXUH 3RO\WHFKQLTXH GH 'DNDU� �����

>%$. ��@ %$.$0 ,�� .25'21 )�� /( 3$*( &�� %28648(7 )�� )RUPDOL]DWLRQ RI D VSDWLDOL]HG

PXOWL�DJHQW V\VWHP XVLQJ FRORXUHG 3HWUL QHWV IRU WKH VWXG\ RI D KXQWLQJ PDQDJHPHQW

V\VWHP� 6SULQJHU�9HUODJ� /1&6� �����

>%$/ ��@ %$/0$11 $�� © )DUP EDVHG PRGHOOLQJ RI UHJLRQDO VWUXFWXUHDO FKDQJH� $ FHOOXODU

DXWRPDWD DSSURDFK ª� (XURSHDQ UHYLHZ RI DJULFXOWXUDO HFRQRPLFV YRO� ��� Q� �� �����

>%$/ ��@ %$/7=(5 +�� %5$81 3�� HW DO� © &HOOXODU DXWRPDWD PRGHOV IRU YHJHWDWLRQ

G\QDPLFV ª� (FRORJLFDO PRGHOOLQJ� ���� S� �������� �����

>%$5 ��@ %$5$< &�� © (IIHFWV RI SRSXODWLRQ VL]H XSRQ HPHUJHQW JURXS EHKDYLRU ª�

&RPSOH[LW\ LQWHUQDWLRQDO� Q� �� �����

>%$5 ��@ %$5%$8/7 5�� (FRORJLH GHV SHXSOHPHQWV� 6WUXFWXUH� '\QDPLTXH HW (YROXWLRQ�

0DVVRQ� �����

>%$5 ��@ %$55(7($8 2�� %28648(7 )�� © -HX[ GH U{OHV HW YDOLGDWLRQ GH V\VWqPHV PXOWL�

DJHQWV ª� ,QJpQLHULH GHV V\VWqPHV PXOWL�DJHQWV -),$'60$
��� +HUPqV� S� ������ �����

>%$5 ��@ %$55(7($8 2�� %28648(7 )�� © 6+$'2&� D 0XOWL�$JHQW 0RGHO WR WDFNOH YLDELOLW\

RI LUULJDWHG V\VWHPV ª� $QQDOV RI 2SHUDWLRQV 5HVHDUFK� Q� ��� S� �������� �����

>%(* ��@ %(*21 0�� +$53(5 -� HW DO�� (FRORJ\� ,QGLYLGXDOV� 3RSXODWLRQV DQG &RPPXQLWLHV�

%ODFNZHOO 6FLHQWLILF (GLWLRQV� �����

>%21 ��@ %21$%($8 (�� 7+(5$8/$= *�� © :K\ GR ZH QHHG DUWLILFLDO OLIH" ª� $UWLILFLDO OLIH

Q� �� S� �������� �����

>%21 ��@ %21$%($8 (�� '25,*2 0� HW DO�� 6ZDUP ,QWHOOLJHQFH� )URP QDWXUDO WR DUWLILFLDO

V\VWHPV� 2[IRUG 8QLYHUVLW\ 3UHVV� �����

>%28 ��@ %28648(7 )�� © 'LVWULEXWHG DUWLILFLDO LQWHOOLJHQFH DQG REMHFW�RULHQWHG PRGHOOLQJ RI

D ILVKHU\ ª� 0DWKHPDWLFDO &RPSXWHU 0RGHOOLQJ� Q� ����� S� ������� �����

>%28 ��@ %28648(7 )�� %$.$0 ,� HW DO�� &RUPDV� FRPPRQ�SRRO UHVRXUFHV DQG PXOWL�DJHQW

6\VWHPV� 6SULQJHU�9HUODJ� /1&6 ����� �����

>%28 ��D@ %285-27 &�� &+(95,(5 9�� %(51$5' $�� .5$))7 %�� © &RRUGLQDWLRQ SDU OH ELDLV

GH O
HQYLURQQHPHQW� XQH DSSURFKH ELRORJLTXH ª� GDQV *OHL]HV 0�3� HW 0DUFHQDF 3� �GLU ���

,QJpQLHULH GHV V\VWqPHV PXOWL�DJHQWV� -),$'60$
��� +HUPqV� 3DULV� S� �������� �����



260     Principes et architecture des SMA 

>%28 ��E@ %28648(7 )�� %$55(7($8 2� HW DO�� © $Q HQYLURQPHQWDO PRGHOOLQJ DSSURDFK� 7KH

XVH RI PXOWL�DJHQWV VLPXODWLRQV ª� GDQV )� %ODVFR HW $� :HLOO �GLU��� $GYDQFHV LQ

(QYLURQPHQWDO DQG (FRORJLFDO 0RGHOOLQJ� (OVHYLHU� S� �������� �����

>%28 ��@ %28648(7 )�� /( 3$*( &�� %$.$0 ,�� 7$.)25<$1 $�� © 0XOWL�DJHQW VLPXODWLRQV RI

KXQWLQJ ZLOG PHDW LQ D YLOODJH LQ HDVWHUQ &DPHURRQ ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S�

�������� �����

>%52 ��@ %522.6 5�� © ,QWHOOLJHQFH ZLWKRXW UHSUHVHQWDWLRQ ª� $UWLILFLDO ,QWHOOLJHQFH� Q� ���

S� �������� �����

>%52 ��@ %52:1 -�� © &RPSOH[ HFRORJLFDO V\VWHPV ª� GDQV *� &RZDQ� '� 3LQHV �GLU���

&RPSOH[LW\� PHWDSKUV PRGHOV DQG UHDOLW\� $GGLVRQ�:HVOH\� Q� ;,;� S� �������� �����

>%58 ��@ %581(7 5�� )(55$6 5�� 7+(5< +�� /HV PRWV GH OD JpRJUDSKLH� 5HFOXV�/D

'RFXPHQWDWLRQ )UDQoDLVH� 0RQWSHOOLHU�3DULV� �����

>&$5 ��@ &$57(5 -�� 02$%� $ JHQHUDOL]DEOH DUWLILFLDO LQWHOOLJHQFH PRGHO IRU VLPXODWLQJ

GXFN QHVW GHSUHGDWLRQ LQ WKH QRUWKHUQ SDULULH UHJLRQ RI 1RUWK $PHULFD� 0DVVDFKXVHWWV�

���� �����

>&$= ��@ &$=28/$7 5�� 9,&7255, %�� (WXGH GH OD G\QDPLTXH GHV SRSXODWLRQV SDU VLPXODWLRQ�

KWWS���ZZZ�XQLY�FDHQ�IU� �����

>&2/ ��@ &2//,16 5�-�� -())(5621 '�5�� © $QW)DUP� WRZDUGV VLPXODWHG HYROXWLRQ ª� GDQV

$UWLILFLDO /LIH ,,� &� /DQJWRQ� &� 7D\ORU� -� 'R\QH )DUPHU HW 6� 5DVPXVVHQ� $GGLVRQ�

:HVOH\� S� �������� �����

>&25 ��@ &25%$5$ %�� © 'HV IRXUPLV DX[ DJHQWV DX[ URERWV � SRXU XQH VRFLpWKRORJLH

JpQpUDOH ª� GDQV 3DYDUG �GLU��� 6\VWqPHV FRRSpUDWLIV � GH OD PRGpOLVDWLRQ j OD FRQFHSWLRQ�

2FWDUqV� 7RXORXVH� S� �������� �����

>&26 ��@ &267$1=$ 5�� :$,1*(5 /� HW DO�� © 0RGHOOLQJ FRPSOH[ HFRORJLFDO HFRQRPLF

V\VWHPV� WRZDUG DQ HYROXWLRQDU\� G\QDPLF XQGHUVWDQGLQJ RI KXPDQV DQG QDWXUH ª�

%LR6FLHQFH� �����

>'$* ��@ '$*251 /�� 0(1&=(5 )� HW DO�� © &R�HYROXWLRQ RI PRYHPHQW EHKDYLRXUV E\

WURSLFDO SHODJLF SUHGDWRU\ ILVKHV LQ UHVSRQVH WR SUH\ HQYLURQPHQW� D VLPXODWLRQ PRGHO ª�

(FRORJLFDO PRGHOOLQJ� YRO� ���� Q� ���� S� �������� �����

>'($ ��@ '($1 -�� *80(50$1 *� HW DO�� © 8QGHUVWDQGLQJ $QDVD]L FXOWXUH FKDQJH WKURXJK

$JHQW�%DVHG 0RGHOLQJ ª� GDQV 7� .RKOHU HW *� *XPHUPDQ �GLU��� '\QDPLFV LQ +XPDQ

DQG 3ULPDWH VRFLHWLHV� 2[IRUG 8QLYHUVLW\ 3UHVV� �����

>'($ ��@ '($1*(/,6 '�/�� &2; '�&� HW DO�� © &DQQLEDOLVP DQG VL]H GLVSHUVDO LQ WKH \RXQJ�

RI�WKH \HDU ODUUJHPRXWK EDVV� H[SHULPHQWV DQG PRGHO ª� (FRORJLFD 0RGHOOLQJ� Q� ��

S� �������� �����

>'($ ��@ '($1*(/,6 '�/�� *5266 /�-�� ,QGLYLGXDO�EDVHG PRGHOV DQG DSSURDFKHV LQ HFRORJ\�

&KDSPDQ DQG +DOO� �����

>'(1 ��@ '(1(8%285* -�/�� *266 6�� © &ROOHFWLYH SDWWUHQV DQG GHFLVLRQ PDNLQJ ª� (WKRO�

(FRO�	 (YRO� Q� �� S� �������� �����

>'(5 ��@ '(55<� © 0RGHOOLQJ HFRORJLFDO LQWHUDFWLRQ GHVSLWH REMHFW�RULHQWHG PRGXODULW\ ª�

(FRORJLFDO PRGHOOLQJ� Q� ���� S� �������� �����
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>'(8 ��@ '(876&+0$1 '�+�� /(9,1 6�� '(9,1( &�� %877(/ /�� 6FDOLQJ IURP WUHHV WR IRUHVWV �

DQDO\VLV RI D FRPSOH[ VLPXODWLRQ PRGHO� ����� �KWWS���ZZZ�VFLHQFHPDJ�RUJ�IHDWXUH�GDWD�

GHXWVFKPDQ�DEVWUDFW��

>'25 ��@ '25$1 -�� 3$/0(5 0�� © 7KH ^(26` 3URMHFW � ,QWHJUDWLQJ 7ZR 0RGHOV RI

3DOHROLWKLF 6RFLDO &KDQJH ª� GDQV 1� *LOEHUW HW 5� &RQWH �GLU��� $UWLILFLDO 6RFLHWLHV� 8&/

3UHVV� �����

>'52 ��@ '52*28/ $�� 'H OD VLPXODWLRQ PXOWL�DJHQW j OD UpVROXWLRQ FROOHFWLYH GH SUREOqPHV�

8QH pWXGH GH O
pPHUJHQFH GH VWUXFWXUHV G
RUJDQLVDWLRQ GDQV OHV V\VWqPHV PXOWL�DJHQW�

7KqVH GH GRFWRUDW� 8QLYHUVLWp 3DULV 9,� �����

>'52 ��@ '52*28/ $�� © /D 0pPRLUH &ROOHFWLYH 'DQV /HV 6PD 5pDFWLIV � /
H[HPSOH GH

0DQWD ª� 0pPRLUH &ROOHFWLYH� 'LDORJXH (QWUH /HV 6PD $UWLILFLHOV HW /HV 6FLHQFHV

+XPDLQHV HW %LRORJLTXHV� &HQWUH GH UHFKHUFKH GH 5R\DOOLHX� &RPSLqJQH� �����

>'80 ��@ '80217 %�� +,// '�� © 0XOWL�DJHQW VLPXODWLRQ RI JURXS IRUDJLQJ LQ VKHHS� HIIHFWV

RI VSDWLDO PHPRU\� FRQVSHFLILF DWWUDFWLRQ DQG SORW VL]H ª� (FRORJLFDO PRGHOOLQJ� Q � ����

S� �������� �����

>'85 ��@ '85(77 5�� /(9,1 6�� © 7KH LPSRUWDQFH RI EHLQJ GLVFUHWH �DQG VSDWLDO� ª�

7KHRUHWLFDO SRSXODWLRQ ELRORJ\� Q� ��� S� �������� �����

>(36 ��@ (367(,1 -�� $;7(// 5�� *URZLQJ $UWLILFLDO 6RFLHWLHV� 6RFLDO 6FLHQFH IURP WKH %RWWRP

8S� %URRNLQV ,QVWLWXWLRQ 3UHVV�7KH 0,7 3UHVV� �����

>)(5 ��@ )(55$1' 1�� 60$*(7� 6\VWqPHV PXOWL�DJHQWV JHVWLRQ GX WHUULWRLUH� &HPDJUHI

(GLWLRQV� �����

>)(5 ��@ )(55$1' 1�� '(0$=($8 <� HW DO�� © 6\VWqPHV PXOWL�DJHQWV UpDFWLIV HW UpVROXWLRQ GH

SUREOqPHV VSDWLDOLVpV ª� 5HYXH G
,QWHOOLJHQFH $UWLILFLHOOH� YRO� ��� Q� �� S� ������ �����

>)2/ ��@ )2/6( /�� 3$&.$5' -�� *5$17 :�� © $, PRGHOOLQJ RI DQLPDO PRYHPHQWV LQ D

KHWHURJHQRXV KDELWDW ª� (FRORJLFDO PRGHOOLQJ� Q� ��� S� ������ �����

>)5$ ��@ )5$1&+(648,1 1�� 0RGpOLVDWLRQ GHV QpJRFLDWLRQV DERXWLVVDQW j XQH SULVH GH

GpFLVLRQ FROOHFWLYH DX VHLQ G
XQH DVVHPEOpH FRPPXQDXWDLUH� '($ GH O
XQLYHUVLWp 3DULV ��

�����

>)52 ��@ )5217,(5 6�� 3,&+2'�9,$/( '�� (FRV\VWqPHV� VWUXFWXUH IRQFWLRQQHPHQW pYROXWLRQ�

0DVVRQ� �����

>)5< ��@ )5<;(// -�0�� /81'%(5* 3�� ,QGLYLGXDO EHKDYLRU DQG FRPPXQLW\ G\QDPLFV�

&KDSPDQ HW +DOO� /RQGUHV� �����

>*$5 ��@ *$5'1(5 0�5�� $6+%< :�5�� © &RQQHFWDQFH RI ODUJH G\QDPLF �F\EHUQHWLF

V\VWHPV� FULWLFDO YDOXHV IRU VWDELOLW\ ª� 1DWXUH� Q� ��� ������ �����

>*,/ ��@ *,/%(57 1�� © (PHUJHQFH LQ VRFLDO VLPXODWLRQ ª� GDQV 1� *LOEHUW HW 5�&RQWH �GLU��

$UWLILFLDO VRFLHWLHV� 7KH FRPSXWHU VLPXODWLRQ RI VRFLDO OLIH� 8&/ 3UHVV� S� �������� �����

>*,0 ��@ *,0%/(77 +�� 5,&+$5'60�� ,7$0, 5�� © $ FRPSOH[ V\VWHPV DSSURDFK WR VLPXODWLQJ

KXPDQ EHKDYLRXU XVLQJ V\QWKWLF ODQGVFDSHV ª� &RPSOH[LW\ LQWHUQDWLRQDO� Q� �� �����

>*,1 ��@ *,127 9�� /( 3$*( &�� © 0RE\GLF� D JHQHULF PXOWL�DJHQWV VLPXODWRU IRU PRGHOOLQJ

SRSXODWLRQV G\QDPLFV ª� GDQV $� 3DVTXDO GHO 3RELO� -� 0LUD HW $� 0RRQLV �GLU��� 7DVNV DQG

PHWKRGV LQ DSSOLHG DUWLILFLDO LQWHOOLJHQFH� 6SULQJHU�9HUODJ� /1&6 ����� �����
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>*5$ ��@ *5$1' 6�� &/,)) '�� © &UHDWXUHV� HQWHUWDLQPHQW VRIWZDUH DJHQWV ZLWK DUWLILFLDO

OLIH ª� $XWRQRPRXV DJHQWV DQG PXOWL�DJHQW V\VWHPV� Q� �� S� ������ �����

>*5, ��D@ *5,00 9�� © 7HQ \HDUV RI LQGLYLGXDO�EDVHG PRGHOOLQJ LQ HFRORJ\� ZKDW ZH KDYH

OHDUQHG DQG ZKDW FRXOG ZH OHDUQ LQ WKH IXWXUH" ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S� ����

���� �����

>*5, ��E@ *5,00 9�� :<6=20,56., 7� HW DO�� © ,QGLYLGXDO�EDVHG PRGHOOLQJ DQG HFRORJLFDO

WKHRU\� V\QWKHVLV RI D ZRUNVKRS ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S� �������� �����

>*52 ��D@ *521(:2/' $�� 6211(16&+(,1 0�� © (YHQW�EDVHG PRGHOOLQJ RI HFRORJLFDO

V\VWHPV ZLWK DV\QFKURQRXV FHOOXODU DXWRPDWD ª� (FRORJLFDO 0RGHOOLQJ� Q� ���� S� ������

�����

>*52 ��E@ *5266� %HKDYLRUDO HFRORJ\ DQG LQGLYLGXDO�EDVHG PRGHOOLQJ� /HFWXUH 1RWHV IRU

%HLMHU ,QVWLWXWH����� �KWWS���ZZZ�WLHP�XWN�HGX�aJURVV�EHKDY�W[W��

>*8( ��@ *8(55,1 )�� &285',(5 5� HW DO�� © %LRPDV � XQ PRGqOH PXOWL�DJHQWVSRXU DLGHU j OD

JHVWLRQ QpJRFLpH G
HIIOXHQWV G
pOHYDJH ª� GDQV 1� )HUUDQG �GLU��� 0RGqOHV HW V\VWqPHV

PXOWL�DJHQWV SRXU OD JHVWLRQ GH O
HQYLURQQHPHQW HW GHV WHUULWRLUHV� &HPDJUHI pGLWLRQV�

�����

>*8, ��@ *8,//27 $�� © 3RXU XQH DSSURFKH G\QDPLTXH GHV DQLPDWV ª� GDQV $� 'URJRXO HW

-�$� 0H\DU �GLU��� ,QWHOOLJHQFH DUWLILFLHOOH VLWXpH� +HUPqV� 3DULV� �����

>*87 ��@ *87.1(&+7 2�� )(5%(5 -�� ^0DG.LW`� 2UJDQL]LQJ KHWHURJHQHLW\ ZLWK JURXSV LQ D

SODWIRUP IRU PXOWLSOH PXOWL�DJHQW V\VWHPV� 5DSSRUW ,QWHUQH� /,500� �����

>+$5 ��@ +$5',1 *�� © 7KH WUDJHG\ RI WKH FRPPRQV ª� 6FLHQFH� Q� ���� S� ���������� �����

>+,/ ��@ +,// '�� © 9HULILFDWLRQ 	 YDOLGDWLRQ RI HFRV\VWHP VLPXODWLRQ PRGHOV ª� 3URFHHGLQJV

RI WKH 6&6
��� 2WWDZD� 2QWDULR� �����

>+2* ��@ +2*(:(* 3�� © 0LUURU EH\RQG PLUURU� SXGGOHV RI OLIH ª� GDQV &� /DQJWRQ �GLU���

$UWLILFLDO OLIH� $GGLVRQ�:HVOH\� �����

>+2* ��@ +2*(:(* 3�� +(63(5 %�� © ,QGLYLGXDO�RULHQWHG PRGHOOLQJ LQ HFRORJ\ ª� 0DWKO�

&RPSXW� 0RGHOOLQJ� Q� ��� S� ������ �����

>+2/ ��@ +2//,1*� © 5HVLOLHQFH DQG VWDELOLW\ RI HFRORJLFDO V\VWHPV ª� $QQXDO 5HYLHZ RI

(FRORJLFDO 6\VWHPV� Q� �� S� ����� �����

>+2/ ��@ +2//$1' -�� $GDSWDWLRQ LQ QDWXUDO DQG DUWLILFLDO V\VWHPV� 8QLYHUVLW\ RI 0LFKLJDQ

3UHVV� �����

>+2/ ��@ +2//,1*� © 6LPSOLI\LQJ WKH FRPSOH[� WKH SDUDGLJPV RI HFRORJLFDO IXQFWLRQ DQG

VWUXFWXUH ª� (XURSHDQ -RXUQDO RI 2SHUDWLRQDO 5HVHDUFK� Q� ��� S� �������� �����

>+5$ ��@ +5$%(5 3�� -21(6 7�� )25(67 6�� © 7KH HFRORJ\ RI (FKR ª� $UWLILFLDO OLIH� Q� ��

S� �������� �����

>+86 ��@ +86721 0�� '($1*(/,6 '� HW DO�� © 1HZ FRPSXWHU PRGHOV XQLI\ HFRORJLFDO

WKHRU\ ª� %LRVFLHQFH� Q� ��� S� �������� �����

>+87 ��@ +87=/(5 *�� 'X MDUGLQ GHV KDVDUGV DX MDUGLQ GHV GRQQpHV � XQH DSSURFKH DUWLVWLTXH

HW PXOWL�DJHQW GHV LQWHUIDFHV KRPPH�V\VWqPHV FRPSOH[HV� 7KqVH GH GRFWRUDW� 8QLYHUVLWp

3DULV �� �����
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>-$* ��@ -$*(5 :�� 0RGHOOLQJ FRQVXPHU EHKDYLRXU� 8QLYHUVDO 3UHVV� �����

>-$1 ��@ -$166(1 0�� :$/.(5 %� HW DO�� © $Q DGDSWLYH DJHQW PRGHO IRU DQDO\VLQJ FR�

HYROXWLRQ RI PDQDJHPHQW DQG SROLFLHV LQ D FRPSOH[ UDQJHODQG V\VWHP ª� (FRORJLFDO

0RGHOOLQJ� Q� ���� S� �������� �����

>-()) ��@ -())(5621 '�� &2//,16 5� HW DO�� © (YROXWLRQ DV D WKHPH LQ $UWLILFLDO OLIH� WKH

JHQHV\V�WUDFNHU V\VWHP ª� GDQV &� /DQWRQ� &� 7D\ORU� -� )DUPHU HW 6� 5DVPXVVHQ �GLU���

$UWLILFLDO OLIH ,,� $GGLVRQ�:HVOH\� Q� ;� S� �������� �����

>-8' ��@ -8'621 2�3�� © 7KH ULVH RI WKH LQGLYLGXDO�EDVHG PRGHO LQ HFRORJ\ ª� 75((� Q� ��

S� ����� �����

>.$: ��@ .$:$7$ 0�� 7248(1$*$ <�� © )URP DUWLILFLDO LQGLYLGXDOV WR JOREDO SDWWHUQV ª�

75((� Q� �� �����

>.(, ��@ .(,77 7�� © 6WDELOLW\ DQG FRPSOH[LW\ RQ D ODWWLFH� FRH[LVWHQFH RI VSHFLHV LQ DQ

LQGLYLGXDO�EDVHG IRRG ZHE PRGHO ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S� �������� �����

>.(< ��@ .(<1(6 -�0�� 7KpRULH JpQpUDOH GH O
HPSORL� GH O
LQWpUrW HW GH OD PRQQDLH� 3HWLWH

%LEOLRWKqTXH 3D\RW� �����

>.2+ ��@ .2+/(5 7�$�� &$55 (�� © 6ZDUP EDVHG PRGHOOLQJ RI SUHKLVWRULF VWWOHPHQW V\VWHPV

LQ VRXWKZHVWHUQ 1RUWK $PHULFD ª� $UFKDHRORJLFDO DSSOLFDWLRQV RI *,6� 8,633 ;,,,WK

&RQJUHVV� )RUOL� ,WDOLH� �����

>.2+ ��D@ .2+/(5 7�� .5(6/ -� HW DO�� © %H WKHUH DQG WKHQ� D PRGHOLQJ DSSURDFK WR

VHWWOHPHQW GHWHUPLQDQWV DQG VSDWLDO HIILFLHQF\ DPRQJ ODWH DQFHVWUDO SXHEOR SRSXODWLRQV RI

WKH 0HVD 9HUGH UHJLRQ� 86 6RXWK:HVW ª� GDQV 7� .RKOHU HW *� *XPHUPDQ �GLU���

'\QDPLFV LQ KXPDQ DQG SULPDWH VRFLHWLHV� 2[IRUG 8QLYHUVLW\ 3UHVV� �����

>.2+ ��E@ .2+/(5 7�$�� *80(50$1 *�-� �GLU��� '\QDPLFV LQ +XPDQ DQG 3ULPDWH VRFLHWLHV�

$JHQW�EDVHG PRGHOLQJ RI VRFLDO DQG VSDWLDO SURFHVVHV� 6DQWD )H ,QVWLWXWH VWXGLHV LQ WKH

VFLHQFHV RI FRPSOH[LW\� 2[IRUG 8QLYHUVLW\ 3UHVV� �����

>.2= ��@ .2=$ -�� © $UWLILFLDO OLIH� VSRQWDQHRXV HPHUJHQFH RI VHOI�UHSOLFDWLQJ DQG

HYROXWLRQDU\ VHOI LPSURYLQJ FRPSXWHU SURJUDPV ª� GDQV &� /DQJWRQ �GLU��� $UWLILFLDO OLIH

,,,� $GGLVRQ�:HVOH\� �����

>.2= ��@ .2=/$. -�� '(0$=($8 <� HW DO�� © 0XOWL�$JHQW V\VWHP WR PRGHO WKH )LVKEDQN SOD\

SURFHVV ª� 3URFHHGLQJV RI &((0$6
��� 63,,5$6� 6DLQW�3HWHUVERXUJ� S� �������� �����

>.5( ��@ .5(%6 )�� %266(/ +�� © (PHUJHQW YDOXH RULHQWDWLRQ LQ VHOI�RUJDQL]DWLRQ RI DQ

DQLPDW ª� (FRORJLFDO PRGHOOLQJ� Q� ��� S� �������� �����

>.5( ��@ .5()7 -�8�� %227+ *� HW DO�� %DF6LP� D VLPXODWRU IRU LQGLYLGXDO�EDVHG PRGHOOLQJ RI

EDFWHULDO FRORQ\ JURZWK� ���� �KWWS���ZZZ�HHE�\DOH�HGX�JLQJHU�EDFLOOXV�QRGH��KWPO��

>/$0 ��@ /$0%(57 3�� 52&+$5' (� HW DO�� © (QYLURQQHPHQW GHV SRLVVRQV PLJUDWHXUV GDQV OHV

PRGqOHV LQGLYLGXV�FHQWUpV ª� GDQV 1� )HUUDQG �GLU��� 0RGqOHV HW V\VWqPHV PXOWL�DJHQWV

SRXU OD JHVWLRQ GH O
HQYLURQQHPHQW HW GHV WHUULWRLUHV� &HPDJUHI pGLWLRQV� �����

>/$1 ��@ /$1*721 &�� © $UWLILFLDO /LIH ª� GDQV &� /DQJWRQ �GLU��� $UWLILFLDO OLIH� $GGLVRQ�

:HVOH\� �����
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>/(% ��@ /( %(5 )�� '85<$� HW DO�� © 6LPXOHU O
RUJDQLVDWLRQ VSDWLDOH G
XQ WHUULWRLUH DJULFROHV �

GLIIpUHQWHV DSSURFKHV ª� GDQV 1� )HUUDQG �GLU��� 0RGqOHV HW V\VWqPHV PXOWL�DJHQWV SRXU OD

JHVWLRQ GH O
HQYLURQQHPHQW HW GHV WHUULWRLUHV� &HPDJUHI pGLWLRQV� �����

>/(0 ��@ /(02,*1( -�/�� /D PRGpOLVDWLRQ GHV V\VWqPHV FRPSOH[HV� 'XQRG� �����

>/(3 ��@ /( 3$*( &�� &85< 3�� ©+RZ VSDWLDO KHWHURJHQLW\ LQIOXHQFHV SRSXODWLRQ G\QDPLFV�

VLPXODWLRQV LQ 6HD/DE ª� $GDSWLYH EHKDYLRU� YRO� �� Q� ���� S� �������� �����

>/(3 ��@ /( 3$*( &�� /$5'21 6� HW DO�� © (QWLWpV VSDWLDOHV JpQpULTXHV HW PRGqOHV GH

VLPXODWLRQ PXOWL�DJHQW ª� GDQV ,QJpQLHULH GHV V\VWqPHV PXOWL�DJHQWV -),$'60$
���

+HUPqV� S� �������� �����

>/(7 ��@ /(77 &�� 6,/%(5 &� HW DO�� © &RPSDULVRQ RI D FHOOXODU DXWRPDWD QHWZRUN DQG DQ

LQGLYLGXDO�EDVHG PRGHO IRU WKH VLPXODWLRQ RI IRUHVW G\QDPLFV ª� (FRORJLFDO PRGHOOLQJ�

Q� ���� S� �������� �����

>/,1 ��@ /,1'*5(1 .�� 125'$+/ 0�� © $UWLILFLDO IRRG ZHEV ª� GDQV &� /DQJWRQ �GLU���

$UWLILFLDO OLIH ,,,� $GGLVRQ :HVOH\� �����

>/,8 ��@ /,8 -�� $6+721 3�� © )25026$,&� DQ LQGLYLGXDO�EDVHG VSDWLDOO\ H[SOLFLW PRGHO IRU

VLPXODWLQJ IRUHVW G\QDPLFV LQ ODQGVFDSH PRVDLFV ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S� ����

���� �����

>/20 ��@ /201,&., $�� © ,QGLYLGXDO�EDVHG PRGHOV DQG WKH LQGLYLGXDO�EDVHG DSSURDFK WR

SRSXODWLRQ HFRORJ\ ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S� �������� �����

>/25 ��@ /25(. +�� 6211(16&+(,1 0�� © 0RGHOOLQJ DQG VLPXODWLRQ VRIWZDUH WR VXSSRUW

LQGLYLGXDO�EDVHG HFRORJLFDO PRGHOOLQJ ª� (FRORJLFDO PRGHOOLQJ� Q� ���� S� �������� �����

>0$( ��@ 0$(6 3�� 6&+1(,'(50$1 %�� © 'LUHFW 0DQLSXODWLRQ YV� ,QWHUIDFH $JHQWV� D

'HEDWH ª� ,QWHUDFWLRQV� YRO� �� Q� �� �����

>0$/ ��@ 0$/(< &�� &$6:(// +�� © ,PSOHPHQWLQJ L�VWDWH FRQILJXUDWLRQ PRGHOV IRU

SRSXODWLRQ G\QDPLFV� DQ REMHFW�RULHQWHG SURJUDPPLQJ DSSURDFK ª� (FRORJLFDO PRGHOOLQJ�

Q� ��� S� ������ �����

>0$5 ��@ 0$5&(1$& 3�� © 0RGpOLVDWLRQ GH V\VWqPHV FRPSOH[HV SDU DJHQWV ª� 76,�

YRO� ��� Q� �� S� ���������� �����

>0$7 ��@ 0$7+(9(7 5�� 8VDJHV GHV ]RQHV KXPLGHV FDPDUJXDLVHV � HQMHX[ HW G\QDPLTXH GHV

LQWHUDFWLRQV (QYLURQQHPHQW�8VDJHUV�7HUULWRLUH� /\RQ� 7KqVH GH O
XQLYHUVLWp -HDQ 0RXOLQ

/\RQ �� �����

>0$< ��@ 0$< 5�� 6WDELOLW\ DQG FRPSOH[LW\ LQ PRGHO HFRV\VWHPV� 3ULQFHWRQ 8QLYHUVLW\ 3UHVV�

�����

>0&& ��@ 0&&$8/(< (�� :,/621 :�*� HW DO�� © '\QDPLFV RI DJH�VWUXFWXUHG DQG VSDWLDOO\

VWUXFWXUHG SUHGDWRU�SUH\ LQWHUDFWLRQV� LQGLYLGXDO�EDVHG PRGHOV DQG SRSXODWLRQ�OHYHO

IRUPXODWLRQ ª� 7KH DPHULFDQ QDWXUDOLVW� Q� ���� S� �������� �����

>0(& ��@ 0(&+28' 6�� +,// '� HW DO�� © 6LPXODWLRQ PXOWL�DJHQWV GH O
HQWUHWLHQ GHV SD\VDJHV SDU

GHV KHUELYRUHV HQ PR\HQQH PRQWDJQH ª� GDQV 1� )HUUDQG �GLU��� 0RGqOHV HW V\VWqPHV PXOWL�

DJHQWV SRXU OD JHVWLRQ GH O
HQYLURQQHPHQW HW GHV WHUULWRLUHV� &HPDJUHI pGLWLRQV� �����

>0(1 ��@ 0(1$5' &�� O
(FRQRPLH GHV RUJDQLVDWLRQV� (GLWLRQV /D 'pFRXYHUWH� �����
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>0,1 ��@ 0,1$5 1�� %85.+$57 5� HW DO�� 7KH VZDUP VLPXODWLRQ V\VWHP� D WRRONLW IRU EXLOGLQJ

PXOWL�DJHQW VLPXODWLRQV� ���� �KWWS���ZZZ�VDQWDIH�HG�SURMHFW�VZDUP��

>025 ��@ 025,1 (�� /D PpWKRGH� OD QDWXUH GH OD QDWXUH� 3DULV� /H 6HXLO� �����

>1,6 ��@ 1,6+,085$ 6�,�� 7$.$6+, ,.(*$0,�� © (PHUJHQFH RI FROOHFWLYH VWUDWHJLHV LQ D SUH\�

SUHGDWRU JDPH PRGHO ª� $UWLILFLDO OLIH� Q� �� S� �������� �����

>2'8 ��@ 2'80 +�7�� © 7URSKLF VWUXFWXUH DQG SURGXFWLYLW\ RI 6LOYHU 6SULQJV )ORULGD ª� (FRO�

0RQRJU� Q� ��� S� ������� �����

>233 ��@ 233(1+(,0(5 3�� © 7KH DUWLILFLDO PHQDJHULH ª� GDQV &� /DQJWRQ �GLU��� $UWLILFLDO /LIH�
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