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/HV�UHFKHUFKHV�VFLHQWLILTXHV�TXH�M·DL�PHQpHV�UHOqYHQW��SRXU�XQH�ODUJH�SDUW��GX�JpQLH�

ELRPpGLFDO�HW�GH�O·LQIRUPDWLTXH�OLQJXLVWLTXH��-H�PH�VXLV�FRQVDFUp�DX�SUHPLHU�WKqPH�DX�
FRXUV� G·XQH� WKqVH� GH� GRFWRUDW� j� O·XQLYHUVLWp� GH� 1DQF\� ������� HQ� FRQVWUXLVDQW� XQ�
V\VWqPH� G·DQDO\VH� HW� G·LQWHUSUpWDWLRQ� G·LPDJHV�� -H� PH� VXLV� HQVXLWH� WRXUQp� YHUV� OH�
WUDLWHPHQW�DXWRPDWLTXH�GH�OD�ODQJXH�HW�OHV�DJHQWV�FRQYHUVDWLRQQHOV�DSUqV�DYRLU�REWHQX�
XQ� SRVWH� GH� 0DvWUH� GH� FRQIpUHQFHV� j� O·,QVWLWXW� GHV� 6FLHQFHV� GH� OD� 0DWLqUH� HW� GX�
5D\RQQHPHQW��,605$��GH�&DHQ��
­� O·,605$�� M·DL� HQWDPp�XQ�QRXYHDX�GRPDLQH�GH� UHFKHUFKHV�� FHQWUp� VXU� O·DQDO\VH�

V\QWD[LTXH� HW� VpPDQWLTXH� DLQVL� TXH� VXU� OH� GLDORJXH� HW� O·LQWHUDFWLRQ�PXOWLPpGLDV��/HV�
QRXYHDX[� V\VWqPHV� TXH� M·DL� UpDOLVp� RQW� ODUJHPHQW� EpQpILFLp� GHV� FRQFHSWV� HW� GHV�
PpWKRGHV�TXL�P·pWDLHQW�GpMj�IDPLOLHUV��,QGLUHFWHPHQW��LOV�P·RQW�DLQVL�GRQQp�O·RFFDVLRQ�
GH�SRXUVXLYUH�HW�G·DSSURIRQGLU�GDQV�OD�YRLH�RXYHUWH�SDU�OD�WKqVH�HQ�PrPH�WHPSV�TXH�
MH�UHQRXYHODLV�PRQ�FKDPS�G·pWXGH��
-H� YDLV�P·HIIRUFHU�GDQV� FHWWH�SUpVHQWDWLRQ� VRXV� IRUPH�FKURQRORJLTXH�GH� UHWUDFHU�

OHV�pWDSHV�GH�PRQ�SDUFRXUV�HW�GH�PRQWUHU�OHV�ILOV�FRQGXFWHXUV�TXL�OHV�UHOLHQW��

���� *UHQREOH�

-·DL� UpDOLVp�PRQ�SUHPLHU�SURMHW� VFLHQWLILTXH� DX�/DERUDWRLUH�G·eOHFWURQLTXH�HW�GHV�
7HFKQRORJLHV� ,QIRUPDWLTXHV� �/e7,�� GX� &($�� j� *UHQREOH�� VRXV� OD� GLUHFWLRQ� GH�
3KLOLSSH�*DUGHUHW�� HQ� ������ ,O� D� HX� OLHX� j� O·RFFDVLRQ� GH�PRQ� VWDJH� GH� ILQ� G·pWXGHV�
G·LQJpQLHXU��3KLOLSSH�*DUGHUHW�GLULJHDLW�DORUV�XQ�VHUYLFH�VSpFLDOLVp�GDQV�OH�WUDLWHPHQW�
G·LPDJHV�²�LO�DYDLW�j�VRQ�DFWLI�OD�UpDOLVDWLRQ�GX�SUHPLHU�VFDQQHU�WRPRJUDSKH�IUDQoDLV��
­� O·pSRTXH�� 3KLOLSSH� HQWDPDLW� XQH� QRXYHOOH� DFWLYLWp� HW� LO� SLORWDLW� OH� GpYHORSSHPHQW�
G·XQ�DQDO\VHXU�G·LPDJHV�G·pOHFWURSKRUqVHV�ELGLPHQVLRQQHOOHV��
/HV� pOHFWURSKRUqVHV� ELGLPHQVLRQQHOOHV� VRQW� GHV� DQDO\VHV� ELRFKLPLTXHV�� (OOHV�

SHUPHWWHQW�GH�FRQQDvWUH�OD�FRPSRVLWLRQ�HQ�SURWpLQHV�G·XQ�WLVVX�HQ�OHV�UpSDUWLVVDQW�VXU�
XQ� JHO�� &KDTXH� SURWpLQH� GX� WLVVX� DSSDUDvW� j� GHV� FRRUGRQQpHV� FDUDFWpULVWLTXHV�� /HV�
SURWpLQHV�SUHQQHQW�O·DVSHFW�G·DPDV�QRLUV�VXU�OD�SODTXH�GH�JHO��/·HQVHPEOH�UHVVHPEOH�j�
XQ�EXYDUG�WDFKp��
/·pTXLSH� GX� /e7,� XWLOLVDLW� GHV� LPDJHV� QXPpULTXHV� GH� JHOV� SURYHQDQW� GX�

ODERUDWRLUH� $UJRQQH� �$1/�� j� &KLFDJR� DX[� eWDWV�8QLV�� (OOH� DYDLW� UpDOLVp� XQ�
SURJUDPPH�TXL� GpWHFWDLW� OH� VRPPHW� GHV� WDFKHV��0RQ� WUDYDLO� D� FRQVLVWp� j�PRGpOLVHU�
FKDFXQH� GHV� WDFKHV� VRXV� OD� IRUPH� G·XQH� FORFKH� JDXVVLHQQH� ELGLPHQVLRQQHOOH� HW� j�
pFULUH�O·DOJRULWKPH�G·DSSUR[LPDWLRQ�GH�VHV�SDUDPqWUHV��
/HV� DSSUR[LPDWLRQV�SXEOLpHV�GDQV� OD� OLWWpUDWXUH� VFLHQWLILTXH� IDLVDLHQW� DSSHO� j�XQH�

PpWKRGH� GH� PRLQGUHV� FDUUpV� QRQ� OLQpDLUHV�� -·DL� WRXW� G·DERUG� SURJUDPPp� FHW�
DOJRULWKPH�QXPpULTXH��$SUqV�TXHOTXHV�HVVDLV�� MH�PH�VXLV�DSHUoX�TX·LO�GHPDQGDLW�GHV�
FDOFXOV� LPSRUWDQWV�GqV�TXH�OHV�DPDV�GH�SURWpLQHV�FRQQH[HV�pWDLHQW�QRPEUHX[��1RXV�
GLVSRVLRQV�G·XQ�RUGLQDWHXU�9$;�SRXU�WRXW�OH�VHUYLFH�HW�OD�PpWKRGH�VH�UpYpODLW��HQ�IDLW��
WUqV� ORQJXH� GqV� TX·LO� \� DYDLW� SOXV� GH� GHX[� WDFKHV� GDQV� O·DPDV�� /HV� ODERUDWRLUHV�
DPpULFDLQV�FRQFXUUHQWV�GH�O·pSRTXH�XWLOLVDLHQW�GHV�SURFHVVHXUV�YHFWRULHOV��
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'DQV�OD�VXLWH�GX�VWDJH��M·DL�VLPSOLILp�FHWWH�PpWKRGH�SRXU�O·DSSOLTXHU��QRQ�SDV�VXU�XQ�
DPDV� HQ� HQWLHU� PDLV� LWpUDWLYHPHQW�� VXU� FKDFXQ� GHV� VRPPHWV� GH� O·DPDV�� /D� IHQrWUH�
G·DQDO\VH� pWDLW� DORUV� UpGXLWH� HW� FHQWUpH� VXU� XQ� H[WUHPXP�� /H� SUREOqPH� GHYHQDLW�
WUDLWDEOH� GDQV� XQ� WHPSV� UDLVRQQDEOH�� 'H� FHWWH� IDoRQ�� M·DL� SX� REWHQLU� XQH�
DSSUR[LPDWLRQ� UHODWLYHPHQW� ERQQH� GHV� SDUDPqWUHV� GH� FKDFXQH� GHV� WDFKHV� G·XQH�
LPDJH��

���� 1DQF\�

­�OD�VXLWH�GX�VWDJH�GH�*UHQREOH��M·DL�FKHUFKp�j�SRXUVXLYUH�GDQV�OD�YRLH�GH�FH�TXH�
M·DYDLV�HQWUHSULV��(OOH�DYDLW�WRXMRXUV�SRXU�FHQWUH�OHV�LPDJHV�G·pOHFWURSKRUqVHV��&H�VXMHW�
VH� WURXYDLW� j� OD� UHQFRQWUH� GH� PHV� FRQQDLVVDQFHV� WHFKQLTXHV� GX� PRPHQW� ²�
O·LQIRUPDWLTXH�HW�HQ�SDUWLFXOLHU� OH�WUDLWHPHQW�G·LPDJHV�HW� OH�FDOFXO�QXPpULTXH�²�HW�GH�
O·DQDO\VH�JpQpWLTXH��&·pWDLW�FH�GRPDLQH�TXL�PH�SDVVLRQQDLW��
/·LGpH� pWDLW� GH� UHOLHU� DXWRPDWLTXHPHQW�� JUkFH� j� XQ� V\VWqPH� G·LQWHUSUpWDWLRQ�� OHV�

UpVXOWDWV�GH�FHWWH�DQDO\VH�ELRFKLPLTXH�j�XQ�pWDW�FOLQLTXH�RX�JpQpWLTXH��$SUqV�TXHOTXHV�
GpPDUFKHV�� OD� VRFLpWp�&RJQLWHFK�D� DFFHSWp�HW� ILQDQFp�XQH� WKqVH�GH�GRFWRUDW� VRXV� OD�
IRUPH�G·XQH�FRQYHQWLRQ�&,)5(��-·DL�WUDYDLOOp�j�FHWWH�WKqVH�SHQGDQW�GHX[�DQV�HW�GHPL�
VRXV� OD� GLUHFWLRQ� GH� -HDQ�3DXO�+DWRQ� DX�&HQWUH� GH�5HFKHUFKH� HQ� ,QIRUPDWLTXH� GH�
1DQF\� �&5,1�� HW� M·DL� UpDOLVp� XQ� V\VWqPH� G·LQWHUSUpWDWLRQ� G·pOHFWURSKRUqVHV�
ELGLPHQVLRQQHOOHV��/D�GXUpH�GH�OD�FRQYHQWLRQ�D�DXVVL�UHFRXYHUW�OH�VWDJH�GH�VL[�PRLV�GH�
PRQ�'($�j�O·XQLYHUVLWp�3LHUUH�HW�0DULH�&XULH���������3HQGDQW�FH�VWDJH��M·DL�WUDYDLOOp�j�
XQ�V\VWqPH�GH�VHJPHQWDWLRQ�HW�GH�OHFWXUH�DXWRPDWLTXH�G·DQQRQFHV�G·RIIUHV�G·HPSORL��
/·LQWHUSUpWDWLRQ�G·XQH�LPDJH�GH�JHO�FRQVLVWH�j�ORFDOLVHU�OHV�SURWpLQHV��j�OHV�LGHQWLILHU�

HW�j� OHV�UHOLHU�j�XQH�FRQQDLVVDQFH�FOLQLTXH��/D�GLIILFXOWp�SURYLHQW�GH�OD�YDULDELOLWp�GHV�
LPDJHV� SRXU� XQ� PrPH� WLVVX� HW� GH� OD� GpJUDGDWLRQ� pYHQWXHOOH� GX� JHO�� &HFL� WLHQW�
HVVHQWLHOOHPHQW� DX� SURFpGp� ELRFKLPLTXH� ²� LO� V·HVW� VHQVLEOHPHQW� DPpOLRUp� GHSXLV��
'XUDQW�PD�WKqVH��M·DL�PLV�HQ�±XYUH�XQ�V\VWqPH�TXL�SHUPHW�GH�QHWWR\HU�OHV�LPDJHV��GH�
GpWHFWHU� OHV� WDFKHV�GH�SURWpLQH�HW�GH� OHV� UHFDOHU� OHV�XQHV�SDU� UDSSRUW� DX[�DXWUHV��/H�
SURFHVVXV� FRQGXLW� j� LGHQWLILHU� OHV� WDFKHV� j� GHV� SURWpLQHV� FRQQXHV� DLQVL� TXH� GHV�
JURXSHV�GH�SURWpLQHV�G·XQH�PrPH�IDPLOOH��
3RXU� UpDOLVHU� OH� V\VWqPH�G·LQWHUSUpWDWLRQ�� MH�PH�IRQGDLV� VXU�GHV�FRQQDLVVDQFHV�HQ�

WUDLWHPHQW�G·LPDJHV��(OOHV�GHYDLHQW�DPpOLRUHU� O·DVSHFW�GHV�JHOV�HW�GpWHFWHU� OHV�WDFKHV��
-·DYDLV�HX�O·RFFDVLRQ�G·DERUGHU�FHV�WKqPHV�j�*UHQREOH��-H�GHYDLV�DXVVL�\�LQWpJUHU�GHV�
WHFKQLTXHV�G·LQWHOOLJHQFH�DUWLILFLHOOH���&HV�GHUQLqUHV�DXUDLHQW�SRXU�WkFKH�G·DSSDULHU�GHV�
PRGqOHV� JpRPpWULTXHV� VXU� O·LPDJH�� G·LGHQWLILHU� OHV� SRLQWV�� GH� UHFRQQDvWUH� OHV�
FRQILJXUDWLRQV«�
/·pTXLSH� GH� -HDQ�3DXO� +DWRQ� UpDOLVDLW� OD� IXVLRQ� GH� FHV� FRPSpWHQFHV��� SDU� OHV�

FKHUFKHXUV� TXL� O·HQWRXUDLHQW� HW� SDU� OHV� WHFKQLTXHV� TX·HOOH� YRXODLW�PHWWUH� HQ�±XYUH��
6RQ�DFWLYLWp�DX�&5,1�V·DSSHODLW�DORUV�5HFRQQDLVVDQFH�GHV�IRUPHV�HW�,QWHOOLJHQFH�DUWLILFLHOOH��
(Q� ������ EHDXFRXS� GH� ODERUDWRLUHV� D\DQW� XQH� DFWLYLWp� HQ� LQWHOOLJHQFH� DUWLILFLHOOH�

WHQWDLHQW�GH�UpVRXGUH�GHV�SUREOqPHV�VHPEODEOHV��,OV�VH�SUpRFFXSDLHQW�GH�OD�PHLOOHXUH�

�������������������������������������������������
��&H�WHUPH�D�VXVFLWp�GHV�FRQWURYHUVHV��6HDUOH�������HW�LO�HVW�SHXW�rWUH�PDO�DSSURSULp��&HSHQGDQW��LO�

HVW�GLIILFLOH�GH�OXL�WURXYHU�XQ�UHPSODoDQW��
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IDoRQ� G·LQWpJUHU� GHV� FRQQDLVVDQFHV� ©�KpWpURJqQHV�ª� HW� GHV� PpWKRGHV� GH� WUDLWHPHQW�
GDQV� XQH� DUFKLWHFWXUH� XQLTXH�� /HV� RSWLRQV� pWDLHQW� GH� SLORWHU� OHV� GLIIpUHQWV�PRGXOHV�
DYHF�SOXV�RX�PRLQV�GH� VRXSOHVVH�HW�G·DXWRQRPLH�SRXU�FKDFXQH�GHV�HQWLWpV��6XLYDQW�
FHV� RSWLRQV�� OHV� DUFKLWHFWXUHV� SUHQDLHQW� OH� QRP� GH� ©�EODFNERDUG�ª� RX� GH� V\VWqPHV�
PXOWL�DJHQWV��
/RUV�GH� OD�SUHPLqUH�SDUWLH� GH�PD� WKqVH�� M·DL� FRQoX�HW� LPSODQWp� OHV�RSpUDWHXUV�GH�

WUDLWHPHQW� G·LPDJHV� DLQVL� TXH� OHV� PRGXOHV� G·LGHQWLILFDWLRQ� HW� G·DSSDULHPHQW�
QpFHVVDLUHV� j� O·LQWHUSUpWDWLRQ� GHV� JHOV�� -H� OHV� DL� LQWpJUpV� GDQV� XQH� DUFKLWHFWXUH�
PRGXODLUH� TXL� UHOHYDLW� GX�PRGqOH�PXOWL�DJHQWV�� /H� V\VWqPH� VH� GHVWLQDLW� j� LGHQWLILHU�
XQH�FODVVH�SDUWLFXOLqUH�GH�SURWpLQHV�GX�SODVPD���OHV�DSROLSRSURWpLQHV��,O�D�SX�SURGXLUH�
OHV�LGHQWLILFDWLRQV�H[DFWHV�VXU�OHV�JHOV�GH�WHVWV�j�O·H[FHSWLRQ�G·XQ�JHO�WUqV�GpJUDGp��
/·LQWHUSUpWDWLRQ� GHV� JHOV� SDU� OH� V\VWqPH� TXH� M·DL� FRQoX� IDLW� DSSHO� j� XQH�

FRQQDLVVDQFH� SUpH[LVWDQWH� VXU� OHV� SURWpLQHV� HQ� MHX��� R�� HOOHV� VH� WURXYHQW� VXU� OH� JHO��
TXHOOH� HVW� OHXU� LQIOXHQFH�� 6L� FHUWDLQHV�SURWpLQHV� VRQW� FRQQXHV�� QRWDPPHQW�SRXU�GHV�
OLTXLGHV�ELRORJLTXHV�WHOV�TXH� OH�SODVPD��EHDXFRXS�G·DXWUHV�Q·RQW�PrPH�SDV�GH�QRP��
2U�� XQ� JHO� SURGXLW� XQH� TXDQWLWp� FRQVLGpUDEOH� GH� GRQQpHV�� FRXUDPPHQW� SOXVLHXUV�
PLOOLHUV�GH�WDFKHV��,O�PH�VHPEODLW�GLIILFLOH�G·HQYLVDJHU�GH�OHV�H[SORUHU�WRXWHV�j�OD�PDLQ��
3DU�H[HPSOH��SRXU�VDYRLU�TXHOOHV�VRQW�OHV�SURWpLQHV�TXL�UpDJLVVHQW�j�FHUWDLQV�FRPSRVpV�
RX�ELHQ�VL�GHV�JURXSHV�GH�SURWpLQHV�UpDJLVVHQW�HQVHPEOH��
'DQV�OD�VHFRQGH�SDUWLH�GH�PD�WKqVH��M·DL�FKHUFKp�j�LGHQWLILHU�DXWRPDWLTXHPHQW�GHV�

SURWpLQHV�OLpHV�j�XQ�pWDW�JpQpWLTXH�RX�FOLQLTXH��VDQV�HQ�DYRLU�XQH�FRQQDLVVDQFH�D�SULRUL��
3RXU� FHFL�� M·DL� FRQoX� HW� SURJUDPPp� GHV� PpWKRGHV� V\PEROLTXHV� SRXU� DQDO\VHU� OHV�
UpVXOWDWV� G·pOHFWURSKRUqVHV� GH� SOXVLHXUV� W\SHV� GH� FHOOXOHV�� /HV� JURXSHV� GH� JHOV�
FRUUHVSRQGDLHQW� j� GHV� pWDSHV� GH� OD� FURLVVDQFH� GX� PXVFOH� HW� OD� TXDVL� WRWDOLWp� GHV�
SURWpLQHV�TXL�FRPSRVDLHQW�FHV�JHOV�pWDLHQW� LQFRQQXHV��/H�EXW�pWDLW�G·LGHQWLILHU�TXHOV�
pWDLHQW� OHV� SDUDPqWUHV� ²� OHV� SURWpLQHV� ²� TXL� ©�H[SOLTXDLHQW�ª� OH� PLHX[� XQ� pWDW�
SDUWLFXOLHU��
/HV�PpWKRGHV�TXH�M·DL�PLVHV�HQ�±XYUH�WHQDLHQW�GH�O·DSSUHQWLVVDJH�DXWRPDWLTXH�HW�

SOXV�SDUWLFXOLqUHPHQW�GH�OD�FODVVLILFDWLRQ�FRQFHSWXHOOH��/·LGpH�VRXV�MDFHQWH�pWDLW�TX·XQH�
GpPDUFKH� V\PEROLTXH� LQWpJUHUDLW� PLHX[� OHV� FRQQDLVVDQFHV� GX� GRPDLQH� TXH� GHV�
PpWKRGHV�SXUHPHQW�QXPpULTXHV��&HV�FRQQDLVVDQFHV�pWDQW�QpFHVVDLUHV�SRXU�JXLGHU�OD�
FODVVLILFDWLRQ��
$YHF� GHV� GRQQpHV� IRXUQLHV� SDU� 5REHUW� :KDOHQ� GH� O·,QVWLWXW� 3DVWHXU�� M·DL� SX�

SURGXLUH��SRXU�FKDFXQ�GHV�W\SHV�GH�FHOOXOHV��GHV�IRUPXOHV�SURWpLTXHV�GLVFULPLQDQWHV��
8Q�W\SH�GH�FHOOXOH�VH�FDUDFWpULVDQW�SDU�OD�SUpVHQFH�RX�O·DEVHQFH�GH�FHUWDLQHV�SURWpLQHV�
RX� SDU� GHV� FRPELQDLVRQV� GH� SURWpLQHV�� /·H[SpULHQFH� Q·D� FHSHQGDQW� SDV� pWp�PHQpH�
MXVTX·DX�ERXW��/·H[SORUDWLRQ�ELRORJLTXH�GHV�SURWpLQHV�LGHQWLILpHV�UHVWHUDLW�j�IDLUH��2Q�
SHXW� LPDJLQHU� TXH� FHUWDLQHV� SURWpLQHV� H[SOLTXHQW� XQ� pWDW� SK\VLRORJLTXH� SDUWLFXOLHU�
�1XJXHV�HW�DO���������
-·DL� WHUPLQp�PRQ� WUDYDLO� j�1DQF\�HQ�GpFHPEUH������HW� M·DL� VRXWHQX�PD� WKqVH�HQ�

PDUV�������
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$SUqV�PD�WKqVH��M·DL�WUDYDLOOp�SHQGDQW�XQ�DQ�SRXU�OD�VRFLpWp�&RJQLWHFK��QRWDPPHQW�
GDQV� OH� FDGUH� G·XQ� SURMHW� DYHF� O·$pURVSDWLDOH�� ,O� DYDLW� FRPPH� REMHFWLI� GH� UHFDOHU�
DXWRPDWLTXHPHQW�GHV�LPDJHV�GH�UDGDU�VXU�XQH�FDUWH�JpRJUDSKLTXH��'DQV�XQ�FRQWH[WH�
WUqV�GLIIpUHQW��OH�SUREOqPH�pWDLW�DVVH]�VHPEODEOH�j�FHOXL�TXH�M·DYDLV�HX�j�UpVRXGUH�DYHF�
OHV�pOHFWURSKRUqVHV��,O�IDOODLW�PHWWUH�HQ�±XYUH�GHV�RSpUDWHXUV�GH�WUDLWHPHQW�G·LPDJHV�
SRXU� H[WUDLUH� GHV� SDUDPqWUHV� FDUDFWpULVWLTXHV�� HQ� FRQVWUXLUH� XQH� UHSUpVHQWDWLRQ� HW�
O·DSSDULHU�j�XQH�]RQH�SUpFLVH�GH�OD�FDUWH��
'DQV� OH� SURMHW� SRXU� O·$pURVSDWLDOH�� M·DL� XWLOLVp� GHV� WHFKQLTXHV� UHODWLYHPHQW�

FODVVLTXHV� GH� WUDLWHPHQW�G·LPDJHV��/D� WUDQVIRUPpH�GH�+RXJK�5DGRQ��QRWDPPHQW�� D�
VHUYL�SRXU�GpWHFWHU� OHV� URXWHV�GH� O·LPDJH�UDGDU��/H�UHFDODJH�GHV� URXWHV�VXU� OD�FDUWH�D�
IDLW� DSSHO� j� GHV�PpWKRGHV� GH� UDLVRQQHPHQW� K\SRWKpWLTXH�� 3RXU� FHFL�� M·DL� XWLOLVp� XQ�
V\VWqPH� GH� PDLQWLHQ� GH� OD� YpULWp� IRQGp� VXU� OHV� K\SRWKqVHV� �$VVXPSWLRQ�%DVHG� 7UXWK�
0DLQWHQDQFH�6\VWHP���GH�.OHHU��������
/H� UDLVRQQHPHQW� DYHF� XQ� $706� SHUPHW� G·H[SORUHU� SOXVLHXUV� K\SRWKqVHV� HQ�

SDUDOOqOH�HQ�DMRXWDQW�GHV�IDLWV�SDU�LQFUpPHQWV��6L�XQ�IDLW�UHQWUH�HQ�FRQWUDGLFWLRQ�DYHF�
XQH� K\SRWKqVH�� FHWWH� GHUQLqUH� HVW� VXSSULPpH� DORUV� TX·RQ� FRQWLQXH� j� GpYHORSSHU� OHV�
DXWUHV��&H�PpFDQLVPH�GH�UDLVRQQHPHQW�D�O·LQFRQYpQLHQW�G·rWUH�FR�WHX[��(Q�UHYDQFKH��
LO�VHPEOH�PLHX[�IRQGp�GX�SRLQW�GH�YXH�WKpRULTXH�TXH�OHV�DXWUHV�V\VWqPHV�j�EDVHV�GH�
FRQQDLVVDQFHV��,O�D�SHUPLV�GH�UHFDOHU�WURLV�GHV�TXDWUH�LPDJHV�GH�WHVW�TXL�P·DYDLHQW�pWp�
GRQQpHV�j�WUDLWHU��
(Q�RFWREUH�������M·DL�REWHQX�XQ�SRVWH�GH�0DvWUH�GH�&RQIpUHQFHV�HQ�LQIRUPDWLTXH�

j�O·,605$��-H�PH�VXLV�DORUV�GpSODFp�YHUV�OH�GRPDLQH�GH�O·LQIRUPDWLTXH�OLQJXLVWLTXH�HW�
GX�GLDORJXH�RUDO�DYHF�XQH�PDFKLQH��-·DL�DLQVL�FKDQJp�GH�VXMHW��WRXW�HQ�UHVWDQW�GDQV�XQ�
SUHPLHU�WHPSV�GDQV�GHV�DSSOLFDWLRQV�ELRPpGLFDOHV��
'H������j�������M·DL�GLULJp�OD�FRQVWUXFWLRQ�G·XQ�SURWRW\SH�GH�GLFWpH�LQWHUDFWLYH�GH�

FRPSWHV�UHQGXV�PpGLFDX[��&H�SURMHW�D�UHFRXYHUW�GHX[�VWDJHV�GH�'($�HW�GHV�SURMHWV�
G·pOqYHV� LQJpQLHXU��/H�SURWRW\SH�GH�GLFWpH�²�'LFWD0HG�²�V·HVW� LQVSLUp�DX�GpSDUW�GHV�
LGpHV�HW�GHV�WUDYDX[�GH�-HDQ�0DULH�3LHUUHO��������GX�&5,1��,O�SHUPHWWDLW�GH�GLFWHU�GHV�
FRPSWHV�UHQGXV�PpGLFDX[�j�XQH�PDFKLQH�SXLV�GH�OD�TXHVWLRQQHU��
'LFWD0HG� FRPSRUWDLW� XQ� GLVSRVLWLI� H[WHUQH� GH� UHFRQQDLVVDQFH� YRFDOH� GH� PRWV�

LVROpV�� ,O� HIIHFWXDLW� O·DQDO\VH� V\QWD[LTXH� GHV�PRWV� HW� GHV� SKUDVHV�� ,O� FUpDLW� OHV�REMHWV�
VpPDQWLTXHV�FRUUHVSRQGDQWV� HQ�PrPH� WHPSV�TXH� OD�GLFWpH��/H� V\VWqPH� LQWHUDJLVVDLW�
DYHF� O·XWLOLVDWHXU� ORUVTX·LO� GpWHFWDLW� GHV� LQFRKpUHQFHV� RX� SRXU� GHPDQGHU� GHV�
SUpFLVLRQV��2Q�SRXYDLW� HQVXLWH� TXHVWLRQQHU� OD�PDFKLQH� VXU� FH�TXH� O·XWLOLVDWHXU� DYDLW�
PHQWLRQQp�HW�HOOH�V\QWKpWLVDLW�RUDOHPHQW�OHV�UpSRQVHV��
%LHQ�TXH�OH�GRPDLQH�DLW�pWp�FRPSOqWHPHQW�GLIIpUHQW��O·DUFKLWHFWXUH�pWDLW�YRLVLQH�GH�

FHOOH� GX� V\VWqPH� TXH� M·DYDLV� FRQVWUXLW� SHQGDQW� PD� WKqVH�� 1RXV� DYLRQV� VpSDUp� OD�
V\QWD[H�� OD� VpPDQWLTXH� HW� OH� GLDORJXH� HQ� PRGXOHV� LQGpSHQGDQWV�� /·HQVHPEOH� pWDQW�
DVVHPEOp� FRPPH� XQ� V\VWqPH� PXOWL�DJHQWV� FHQWUp� VXU� XQ� QR\DX�REMHW�� 'LFWD0HG�
V·LQFRUSRUDLW� GDQV� XQ� HQYLURQQHPHQW� JUDSKLTXH� TXL� SHUPHWWDLW� OHV� FRPPDQGHV� DX�
FODYLHU�RX�j�OD�VRXULV��,O�FRPSRUWDLW�GHV�IHQrWUHV�JUDSKLTXHV�GH�PHVVDJHV�SRXU�JXLGHU�
O·XWLOLVDWHXU��
/H� QR\DX�REMHW� IRUPDLW� OH� F±XU� GX� V\VWqPH�� ,O� PRGpOLVDLW� WRXWHV� OHV� HQWLWpV�

V\QWD[LTXHV�HW�VpPDQWLTXHV��&HV�GHUQLqUHV�FRUUHVSRQGDLHQW�j�GHV�FRQFHSWV�PpGLFDX[�
DWWDFKpV� j�XQ�H[DPHQ�FDUGLDTXH� �O·DQDO\VH�GH�+ROWHU� WHQVLRQQHO���(Q�FRQWUDVWH� DYHF�
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PRQ� WUDYDLO� GH� WKqVH�� OH� QR\DX�REMHW� SHUPHWWDLW� XQH� PRGpOLVDWLRQ� XQLYHUVHOOH� HW�
SDUWDJHDEOH�SDU�WRXV�OHV�PRGXOHV�GHV�HQWLWpV�GX�V\VWqPH��
/D� JUDPPDLUH� XWLOLVDLW� GHV� UqJOHV� V\QWDJPDWLTXHV� pFULWHV� DYHF� OD� QRWDWLRQ� '&*�

�3HUHLUD� 	� :DUUHQ� ������� (OOHV� FRPSRUWDLHQW� GHV� pTXDWLRQV� G·XQLILFDWLRQ�� &HV�
pTXDWLRQV�QRXV�SHUPHWWDLHQW�QRWDPPHQW�GH�PRGpOLVHU�OD�YDOHQFH�GHV�YHUEHV��&KDTXH�
YHUEH�GX�OH[LTXH�LQGLTXDLW�OD�OLVWH�GH�VHV�FRPSOpPHQWV�SRVVLEOHV��/HV�FRPSOpPHQWV�VH�
FODVVDLHQW�HQ�REOLJDWRLUHV��IDFXOWDWLIV�RX�LQWHUGLWV��/D�SULVH�HQ�FRPSWH�GH�FH�FRQWH[WH�
SHUPHWWDLW� GH� UHVWUHLQGUH� OH� QRPEUH� GH� VWUXFWXUHV� SRVVLEOHV� ORUV� GH� O·DQDO\VH�
V\QWD[LTXH��
/·DQDO\VH�VpPDQWLTXH�FUpDLW�RX�UpIpUHQoDLW�OHV�REMHWV�PpGLFDX[�FRUUHVSRQGDQW�DX[�

HQWLWpV�PHQWLRQQpHV�GDQV� OD�SKUDVH��'DQV�OHV�FRUSXV�G·H[HPSOHV�TXH�QRXV�DYLRQV�� LO�
DUULYDLW�TXH� OH�PpGHFLQ�pPHWWH�XQH�K\SRWKqVH�SXLV�UHYLHQQH�GHVVXV�HW� OD�FRQWUHGLVH��
3RXU�JpUHU�OD�FRKpUHQFH�ORJLTXH�GX�FRPSWH�UHQGX��'LFWD0HG�FUpDLW�OHV�REMHWV�DYHF�XQ�
V\VWqPH�GH�PDLQWLHQ�GH� OD�YpULWp��/H�PpFDQLVPH�pWDLW� VHPEODEOH� j� FHOXL�XWLOLVp�SRXU�
O·$HURVSDWLDOH�� &HSHQGDQW�� 'LFWD0HG� QH� UpDOLVDLW� SDV� OH� UDLVRQQHPHQW�� ,O� VXLYDLW�
VLPSOHPHQW� FHOXL� GX�PpGHFLQ�� 3RXU� FHWWH� UDLVRQ�� QRXV� DYRQV� FKRLVL� G·LPSODQWHU� XQ�
706��7UXWK�0DLQWHQDQFH�6\VWHP���'R\OH��������/H�706�HIIHFWXDLW�GHV�YpULILFDWLRQV�GH�
FRKpUHQFH�VXU�OHV�DWWULEXWV�GHV�REMHWV�HW�VXU�O·HQFKDvQHPHQW�GHV�WKqPHV�GH�OD�GLFWpH��
8QH�IRLV�OD�YDOHXU�G·XQ�DWWULEXW�GRQQpH��LO�SURSDJHDLW�OHV�FRQWUDLQWHV�FRUUHVSRQGDQWHV��
6L� O·XWLOLVDWHXU� UHWLUDLW� FHWWH� YDOHXU�� OH� V\VWqPH� UHWLUDLW� DXVVL� OHV� FRQWUDLQWHV�TX·LO� DYDLW�
SRVpHV��
(QILQ��XQ�DXWRPDWH�SLORWDLW� OH�GLDORJXH�� ,O�JpUDLW� OHV� WRXUV�GH�SDUROH�HW�DYHUWLVVDLW�

GHV�FRQIOLWV��/H�V\VWqPH�SRXYDLW�UpSRQGUH�j�GHV�TXHVWLRQV�VXU�OHV�YDOHXUV�GHV�DWWULEXWV�
HW�VXU�OH�GpURXOHPHQW�GH�OD�GLFWpH��
­�SDUWLU�GH������� M·DL�HX� OD�UHVSRQVDELOLWp�G·HQFDGUHU�XQH�SUHPLqUH�WKqVH��SXLV�HQ�

������XQH�GHX[LqPH��&HV�WKqVHV��DLQVL�TXH�GHX[�VWDJHV�GH�'($��HQ������HW�������HW�OH�
'LSORPDUEHLW� GH� GHX[� pWXGLDQWV� DOOHPDQGV�� P·RQW� SHUPLV� GH� UpDOLVHU� XQ� SURMHW� SOXV�
DPELWLHX[��0RQ�WUDYDLO�HVW�j�FH�PRPHQW�GHYHQX�FHOXL�G·XQH�pTXLSH�TXH�M·DL�GLULJp�GDQV�
VD�WRWDOLWp��
/HV� FRPSpWHQFHV� DFTXLVHV� DYHF�'LFWD0HG�� OHV�GpPRQVWUDWLRQV�GX� V\VWqPH� HW� OHV�

SXEOLFDWLRQV� DVVRFLpHV��P·RQW� SHUPLV�� j�SHX�SUqV� DX�PrPH�PRPHQW�� GH� IDLUH�SDUWLH�
G·XQ� JURXSH� GH� WUDYDLO� HXURSpHQ� �&267������ &H� JURXSH� D� SULV� OD� IRUPH� G·XQH�
FROODERUDWLRQ� HQWUH� SOXVLHXUV� FHQWUHV� GH� UHFKHUFKHV� XQLYHUVLWDLUHV� RX� LQGXVWULHOV��
3DUPL� HX[�� LO� \� DYDLW� O·8QLYHUVLWp�GH�1RWWLQJKDP�� OH�6ZHGLVK� ,QVWLWXWH�RI�&RPSXWHU�
6FLHQFH�� O·8QLYHUVLWp� GH� /DQFDVWHU�� OH� *HVHOOVFKDIW� I�U� 0DWKHPDWLN� XQG�
'DWHQYHUDUEHLWXQJ�� /H� WKqPH� GH� O·pWXGH� pWDLW� OH� WUDYDLO� HQ� JURXSH� j� O·DLGH� GH�
O·RUGLQDWHXU� �&RPSXWHU� 6XSSRUWHG� &RRSHUDWLYH� :RUN��� /H� JURXSH� V·pWDLW� IL[p� FRPPH�
REMHFWLI�GH�SURGXLUH�GHV�PDTXHWWHV�G·RXWLOV�GH�WpOpFRQIpUHQFH�HW�GH�WUDYDLO�HQ�JURXSH��
&HV�PDTXHWWHV�GHYDLHQW�H[SORLWHU�GHV�WHFKQLTXHV�GH�UpDOLWp�YLUWXHOOH�RX�©�DPpOLRUpH�ª�
�DXJPHQWHG���
'DQV� XQ� HQYLURQQHPHQW� YLUWXHO� GH� WUDYDLO� HQ� JURXSH�� OHV� HVSDFHV�GH� WUDYDLO� VRQW�

PRGpOLVpV�SDU�GHV�VFqQHV�WULGLPHQVLRQQHOOHV��/HV�SDUWLFLSDQWV�SHXYHQW�V·\�FRQQHFWHU�j�
WUDYHUV�OH�UpVHDX�SRXU�SDUWLFLSHU�j�XQ�WUDYDLO��XQH�GLVFXVVLRQ��HWF��'HV�ILJXULQHV��SOXV�
RX�PRLQV�UpDOLVWHV��UHSUpVHQWHQW�OHV�XWLOLVDWHXUV�TXL�SHXYHQW�VH�GpSODFHU�GDQV�OD�VFqQH��
,OV� GLVSRVHQW� G·RXWLOV� FRPPXQV� WHOV� TXH� GHV� WDEOHDX[�� GHV� SODQFKHV� j� GHVVLQ�� GHV�
DJHQGDV�SDUWDJpV��HWF��
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/HV�HQYLURQQHPHQWV�©�DXJPHQWpV�ª�GH� WUDYDLO�HQ�JURXSH�RQW�XQH�V\PEROLTXH�WUqV�
ULFKH��/·LPDJH�WULGLPHQVLRQQHOOH�\�DSSRUWH�XQH�IRUFH�FRJQLWLYH�TXL�SHUPHW�j�FKDFXQ�
GH�FRPSUHQGUH� LPPpGLDWHPHQW� OD�QDWXUH�G·XQH�VFqQH��(Q�FRQWUHSDUWLH�� O·LQWHUDFWLRQ�
HVW�EHDXFRXS�SOXV�GLIILFLOH�� ,O�HVW�PrPH�TXDVLPHQW� LPSRVVLEOH�SRXU�XQ�GpEXWDQW�GH�
QDYLJXHU�FRQYHQDEOHPHQW�GDQV�FH�W\SH�G·HQYLURQQHPHQW��
1RWUH�WUDYDLO�j�&DHQ�D�FRQVLVWp�j�FRQVWUXLUH�GHV�RXWLOV� OLQJXLVWLTXHV�SRXU�LQWpJUHU�

GHV�SRVVLELOLWpV�GH�FRQYHUVDWLRQ�RUDOH�DYHF�GHV�DVVLVWDQWV�YLUWXHOV��1RXV�QRXV�VRPPHV�
FRQFHQWUpV� VXU� XQ� GHV� SRLQWV� OHV� SOXV� GpOLFDWV� GH� O·LQWHUDFWLRQ� DYHF� OHV� PRQGHV�
YLUWXHOV��� OD� QDYLJDWLRQ��1RXV� DYRQV� FRQVWUXLW� XQ� DVVLVWDQW�²� O·DJHQW� FRQYHUVDWLRQQHO�
8O\VVH� ²� GRWp� GH� FDSDFLWpV� GH� QDYLJDWLRQ� HW� QRXV� O·DYRQV� LQFRUSRUp� GDQV� OD�
UHSUpVHQWDWLRQ�G·XQ�XWLOLVDWHXU�GX�PRQGH��$YHF�FH�PRGqOH��O·XWLOLVDWHXU�SHXW�V·DGUHVVHU�
j� VD� UHSUpVHQWDWLRQ� HW� OXL� GHPDQGHU� HQ� VRQ� QRP� GH� VH� GpSODFHU� GDQV� XQ�
HQYLURQQHPHQW�YLUWXHO��
/H�SURMHW�GH� UHFKHUFKH��TXL� V·HVW�pWHQGX�VXU�TXDWUH�DQV��D�GpYHORSSp� OHV�PRGqOHV�

OLQJXLVWLTXHV�QpFHVVDLUHV�j�OD�UpDOLVDWLRQ�GH�O·DJHQW�HW�OHV�D�LPSODQWpV��&HV�PRGqOHV�RQW�
FRQFHUQp� OH� OH[LTXH�� OD� V\QWD[H�� OD� VpPDQWLTXH�� OD� UpVROXWLRQ� GH� UpIpUHQFHV�� OH�
UDLVRQQHPHQW�VSDWLDO�HW� OD�SODQLILFDWLRQ��&HV�GRPDLQHV�RQW�IDLW�DSSHO�j�EHDXFRXS�GH�
FRQFHSWV�HW�GH�WHFKQLTXHV�DERUGpV�DXSDUDYDQW��,OV�RQW�SX�V·LQFRUSRUHU�GDQV�XQH�HQWLWp�
XQLTXH�SHUPHWWDQW�GH�QDYLJXHU�j�OD�YRL[�GDQV�XQ�PRQGH�YLUWXHO��
/·DQDO\VH�OH[LFDOH�D�UHSRVp�VXU�O·H[DPHQ�GH�FRUSXV�GH�GLDORJXH�HQWUH�XQ�XWLOLVDWHXU�

HW� O·DJHQW� GX� PRQGH� YLUWXHO�� 1RXV� DYRQV� FRQVWLWXp� FHV� FRUSXV� j� &DHQ�� 'H� FHWWH�
PDQLqUH��RQ�D�SX�VH�IDLUH�XQH�PHLOOHXUH�LGpH�GH�OD�SKUDVpRORJLH�GHV�XWLOLVDWHXUV�GDQV�FH�
W\SH� G·HQYLURQQHPHQW��� OHV� ORFXWLRQV� VRQW� QRPEUHXVHV�� OHV� SKUDVHV� VRQW� FRXUWHV��
HVVHQWLHOOHPHQW� DIILUPDWLYHV� HW� FHQWUpHV� VXU� GHV� YHUEHV� GH� PRXYHPHQW�� /·DQDO\VH�
OH[LFDOH�G·8O\VVH�SHUPHW�GH�GpWHFWHU�OHV�ORFXWLRQV�HW�QRXV�DYRQV�GpILQL�GHV�FODVVHV�GH�
YHUEHV�HQ�IRQFWLRQ�GH�W\SHV�GH�PRXYHPHQW��
/·DQDO\VH�V\QWD[LTXH�GH�'LFWD0HG�pWDLW� IRQGpH�VXU�GHV�UqJOHV�V\QWDJPDWLTXHV��/H�

SDUDGLJPH�V\QWDJPDWLTXH��SULV�GDQV�VD� WRWDOLWp��HVW� UHODWLYHPHQW� ULJLGH�� ,O� VXIILW�G·XQ�
PRW�TXL�QH�VRLW�SDV�GDQV�OH�OH[LTXH�RX�G·XQH�H[SUHVVLRQ�TXL�QH�FRUUHVSRQGH�SDV�j�OD�
V\QWD[H�SRXU�TXH�O·DQDO\VHXU�pFKRXH��8O\VVH�D�LQFRUSRUp�XQ�DQDO\VHXU�IRQGp�VXU�GHV�
WHFKQLTXHV�GH�FKDUW�LQFUpPHQWDO��
/HV� FKDUWV�SHUPHWWHQW�GH� JpUHU�GHV�K\SRWKqVHV�PXOWLSOHV� HW� VRQW� VHPEODEOHV� DX[�

$706��/H�PRGqOH�GX�FKDUW�D�pWp�DGDSWp�j�OD�SDUROH�SRXU�VDXWHU�XQ�PRW�G·KpVLWDWLRQ�
RX�SRXU�DFFHSWHU�XQ�PRW�LQFRQQX��,O�D�pWp�pWHQGX�SRXU�UpDOLVHU�GHV�DQDO\VHV�SDUWLHOOHV��
3RXU� FHFL�� LO� D� FRPELQp� XQ� IRUPDOLVPH� V\QWDJPDWLTXH� SRXU� GpWHFWHU� OHV� JURXSHV�
QRPLQDX[�HW� OHV�JURXSHV�YHUEDX[��HW�XQ�IRUPDOLVPH�GH�GpSHQGDQFH�SRXU�FRQVWUXLUH�
XQH�UHSUpVHQWDWLRQ�GH� OD�SKUDVH�FRPSOqWH�� ORUVTXH�FHFL�HVW�SRVVLEOH��3RXU�DOOpJHU� OHV�
FDOFXOV� LQKpUHQWV� j� XQ� FKDUW�� O·DQDO\VHXU� V\QWD[LTXH� D� pWp� GLYLVp� HQ� QLYHDX[� GRQW�
O·DUFKLWHFWXUH�HVW�FHOOH�G·XQ�V\VWqPH�PXOWL�DJHQWV��
/·DQDO\VH� VpPDQWLTXH� FRQVLVWH� GDQV� OD� FRQVWUXFWLRQ� G·XQH� IRUPH� ORJLTXH� GH�

O·pQRQFp��3RXU�FHFL��8O\VVH�VH�IRQGH�VXU�XQH�DQDO\VH�IRQFWLRQQHOOH�GHV�SURSRVLWLRQV��
/·DQDO\VH� IRQFWLRQQHOOH� XWLOLVH� GHV� SURSULpWpV� GH� FRPSRVLWLRQ� HW� XQH� JUDPPDLUH� GH�
FDV�� (OOH� GpFRPSRVH� OHV� SURSRVLWLRQV� IRUPpHV� DXWRXU� G·XQ� YHUEH� FRPSOH[H� HQ� XQH�
VpTXHQFH� pTXLYDOHQWH� H[SULPpH� HQ� IRQFWLRQ� GH� YHUEHV� SOXV� VLPSOHV�� /·DQDO\VH�
VpPDQWLTXH�SHXW�UpDUUDQJHU�OD�VpTXHQFH�GH�SURSRVLWLRQV�HQ�IRQFWLRQ�GHV�PRWV�TXL�OHV�
UHOLHQW���OHV�FRQQHFWHXUV��
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/HV� pQRQFpV� G·XQ� XWLOLVDWHXU� GDQV� XQ� XQLYHUV� YLUWXHO� FRPSRUWHQW� GH� PXOWLSOHV�
UpIpUHQFHV�j�GHV�REMHWV��8O\VVH�UpVRXW�FHV�UpIpUHQFHV�HQ�XWLOLVDQW� OD�EDVH�GH�GRQQpHV�
G·REMHWV�TXL�PRGpOLVH�OH�PRQGH�YLUWXHO��/D�UpVROXWLRQ�HVW�PXOWLPRGDOH��(OOH�SUHQG�HQ�
FRPSWH�OH�FKDPS�GH�YLVLRQ�HW�OHV�GpVLJQDWLRQV�j�OD�VRXULV��(OOH�WUDQVIRUPH�OD�OLVWH�GHV�
SURSRVLWLRQV� HQ� XQH� VpTXHQFH� G·DFWLRQV� HQ� VH� IRQGDQW� VXU� XQ� UDLVRQQHPHQW�
JpRPpWULTXH� LPSOLTXDQW� SRXU� FKDTXH� SURSRVLWLRQ�� OD� SUpSRVLWLRQ�� OH� YHUEH� HW� OHV�
REMHWV��
­�O·LVVXH�GH�O·pWDSH�GX�UDLVRQQHPHQW�JpRPpWULTXH��O·DJHQW�GLVSRVH�G·XQH�VpTXHQFH�

GH�GpSODFHPHQWV��,OV�LQGLTXHQW�OHV�FRRUGRQQpHV�R��O·DJHQW�GRLW�VH�GLULJHU�HW�YHUV�TXHO�
HQGURLW� UHJDUGHU�� ©�/·LQFDUQDWLRQ�ª�G·8O\VVH� HVW� FRQVWLWXpH�G·REMHWV� �WrWH�� WRUVH�� EUDV��
MDPEHV��«�� DUWLFXOpV� DXWRXU� G·D[HV� GH� URWDWLRQV� �pSDXOHV�� EDVVLQ�� FRX��«��� 8O\VVH�
GpFRPSRVH� VRQ� PRXYHPHQW� HQ� DFWLRQV� pOpPHQWDLUHV�� 3RXU� FHFL�� ,O� XWLOLVH� XQH�
WHFKQLTXH� GH� SODQLILFDWLRQ� OLQpDLUH�� *UkFH� j� HOOH�� LO� SHXW� JpQpUHU� XQH� VpTXHQFH� GH�
WUDQVIRUPDWLRQV�GHV�SRVLWLRQV�GH�WRXV�OHV�REMHWV�TXL�OH�FRPSRVH��8O\VVH�VH�GpSODFH�HQ�
pYLWDQW�OHV�REVWDFOHV�HW�LO�DWWHLQW�VD�SRVLWLRQ�ILQDOH�HQ�SLORWDQW�XQH�DQLPDWLRQ�IOXLGH�HW�
©�KXPDLQH�ª�GH�VHV�PRXYHPHQWV��
1RXV�DYRQV�FRQoX�8O\VVH�GDQV�OH�FDGUH�GX�WUDYDLO�HQ�JURXSH��1RWUH�PRQGH�YLUWXHO�

D�G·DERUG�UHSUpVHQWp�GHV�EXUHDX[��­�OD�GHPDQGH�GX�JURXSH�DUWLVWLTXH�'DV�V\QWKHWLVFKH�
0LVFKJHZHEH�� QRXV� DYRQV� HQVXLWH� FRQVWUXLW� XQ� HQYLURQQHPHQW� YLUWXHO� IRQGp� VXU� GHV�
LPDJHV� WULGLPHQVLRQQHOOHV� GH� FHUYHDX�� 1RXV� DYRQV� DGDSWp� 8O\VVH� j� XQ� QRXYHDX�
YRFDEXODLUH� HW� j� XQ� VFpQDULR� GH� QDYLJDWLRQ�� /·DUFKLWHFWXUH� G·8O\VVH� V·HVW� UpYpOpH�
UHODWLYHPHQW� JpQpULTXHV� PDOJUp� OH� FKDQJHPHQW� G·HQYLURQQHPHQW�� 8Q� QRXYHDX�
SURWRW\SH�HQ�D�UpVXOWp��$YHF�OXL��XQ�XWLOLVDWHXU�SHXW�VH�GpSODFHU�GDQV�GLIIpUHQWHV�]RQHV�
G·XQ�FHUYHDX��OHV�PDQLSXOHU�HW�TXHVWLRQQHU�O·DJHQW�VXU�OHXUV�IRQFWLRQV��'DV�V\QWKHWLVFKH�
0LVFKJHZHEH�HQ�D�FUpp�XQ�VSHFWDFOH�TX·LO�D�SUpVHQWp�HQ�)UDQFH�HW�j�O·pWUDQJHU��

���� /HV�pWXGLDQWV�TXH�M·DL�GLULJpV�DX�FRXUV�GX�SURMHW�8O\VVH�HW�OHXU�
WKqPH�GH�WUDYDLO�

'DQV� OH� FDGUH�GX�SURMHW�8O\VVH�� M·DL�GLULJp�VL[�pWXGLDQWV�GH� WURLVLqPH�F\FOH���GHX[�
WKqVHV�GH�O·8QLYHUVLWp�GH�&DHQ��GHX[�VWDJHV�GH�GLSO{PH�G·pWXGHV�DSSURIRQGLHV�HW�GHX[�
'LSORPDUEHLW�DOOHPDQGV��
'DQV�O·RUGUH�FKURQRORJLTXH�GH�UpDOLVDWLRQ��.RULQQD�'LHEHO�D�FRQVWUXLW� OH�SUHPLHU�

SURWRW\SH�GH�QDYLJDWLRQ��HQ�DOOHPDQG��SRXU�VRQ�'LSORPDUEHLW���������.RULQQD�D�XWLOLVp�
OH� PRQGH� YLUWXHO� ',9(� GX� 6,&6�� %LHQ� TX·HOOH� Q·DLW� GLVSRVp� TXH� G·XQH� YHUVLRQ�
LQFRPSOqWH�GH� O·DQDO\VHXU�V\QWD[LTXH��.RULQQD�D�SX�IDLUH�IRQFWLRQQHU�HW�PRQWUHU�XQ�
SUHPLHU�V\VWqPH�ORUV�GH�OD�VRXWHQDQFH�GH�VRQ�WUDYDLO�HQ�������
3LHUUH�2OLYLHU�(O�*XHGM��������V·HVW�RFFXSp�GX�PRGXOH�G·DQDO\VH�V\QWD[LTXH�GDQV�

OH� FDGUH� VD� WKqVH�� ,O� D� LQWpJUp� OHV� GHX[� SDUDGLJPHV� G·DQDO\VH��� V\QWDJPHV� HW�
GpSHQGDQFHV�� 3LHUUH�2OLYLHU� V·HVW� DXVVL� DWWDFKp� j� DQDO\VHU� XQ� FRUSXV� GH� FRPSWHV�
UHQGXV�PpGLFDX[��,O�D�VRXWHQX�VD�WKqVH�HQ�VHSWHPEUH�������
&KULVWRSKH� *RGpUHDX[� ������� D� UDVVHPEOp� OHV� FRUSXV�� UpDOLVp� OH� GpSRXLOOHPHQW�

OH[LFDO��pFULW� OHV�JUDPPDLUHV�HW� O·DQDO\VH�VpPDQWLTXH��&KULVWRSKH�D�LQWpJUp�O·HQVHPEOH�
GHV�PRGXOHV�GDQV�',9(�HW�LO�D�VRXWHQX�VD�WKqVH�HQ�MDQYLHU�������
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)UpGpULF� 5HYROWD� ������� HW� 2OLYLHU� %HUVRW� ������� RQW� FRPSOpWp� 8O\VVH� GDQV� OH�
FDGUH�GH�GHX[�'($��)UpGpULF�D� UpDOLVp� OD� UpVROYHXU�GH�UpIpUHQFH�HW� OH�UDLVRQQHPHQW�
JpRPpWULTXH�HQ�������2OLYLHU�D�UpDOLVp�OH�SODQLILHXU�G·DQLPDWLRQV�HW�OHV�DOJRULWKPHV�GH�
GpWHFWLRQ�GH�FROOLVLRQV�HQ�������
8O\VVH� XWLOLVH� QRUPDOHPHQW� SOXVLHXUV� PDFKLQHV� SRXU� IRQFWLRQQHU��� XQH� RX� GHX[�

VWDWLRQV� GH� WUDYDLO� SRXU� O·DQDO\VH� OLQJXLVWLTXH� HW� OD� V\QWKqVH� G·LPDJHV� YLUWXHOOHV� GX�
PRQGH�GH�EXUHDX� ,WKDTXH�HW�XQ�3&�SRXU� OD�UHFRQQDLVVDQFH�YRFDOH��0DWWKLDV�/XGZLJ�
�������D�SRUWp�O·HQVHPEOH�GH�O·DJHQW�VXU�XQ�3&��,O�O·D�DGDSWp�j�OD�QDYLJDWLRQ�GDQV�GHV�
LPDJHV�GH�FHUYHDX�HW�j� OHXU�PDQLSXODWLRQ��0DWWKLDV�D�UpDOLVp�FH�WUDYDLO�GDQV� OH�FDGUH�
G·XQ�'LSORPDUEHLW�DOOHPDQG��

���� 3UpVHQWDWLRQ�GX�PpPRLUH�

'DQV� OH�PpPRLUH�TXL�VXLW�� MH�GpFULV� OHV� WURLV� WKqPHV�FHQWUDX[�GHV�UHFKHUFKHV�TXH�
M·DL�PHQpHV� HW� TXH� MH� SRXUVXLV�� -·DL� FKRLVL� GH� SUpVHQWHU� GDQV� FKDFXQ� GHV� WKqPHV�� OD�
UpDOLVDWLRQ�OD�SOXV�DERXWLH��3DU�H[HPSOH��O·DJHQW�FRQYHUVDWLRQQHO�8O\VVH��SOXW{W�TXH�OH�
V\VWqPH�GH�GLDORJXH�'LFWD0HG��GDQV�OD�PHVXUH�R��OH�SUHPLHU�UHSUHQG�HW�SHUIHFWLRQQH�
OHV�FDUDFWpULVWLTXHV�GX�VHFRQG��/HV�WKqPHV�VRQW�OHV�VXLYDQWV���
�

• O·DUFKLWHFWXUH�GH�V\VWqPHV�GH�UDLVRQQHPHQW��/·RUJDQLVDWLRQ�HW�OD�VWUXFWXUH�G·XQ�V\VWqPH�GH�
UDLVRQQHPHQW� VRQW� FHQWUDOHV� SRXU� VRQ� HIILFDFLWp�� 'DQV� FH� SUHPLHU� FKDSLWUH�� MH�
GpFULV� O·DUFKLWHFWXUH� G·XQ� V\VWqPH� PXOWL�DJHQWV� SRXU� O·LQWHUSUpWDWLRQ� G·LPDJHV�
UpDOLVp�DX�FRXUV�GH�PD� WKqVH��&H�V\VWqPH�D�XWLOLVp�XQH�DUFKLWHFWXUH�PRGXODLUH�R��
FKDFXQ�GHV�PRGXOHV�DYDLW�XQ�FRQWRXU�IL[H��-·DL�UHSULV�HQ�SDUWLH�OHV�SULQFLSHV�GH�FH�
SUHPLHU�V\VWqPH�GDQV�OHV�GRPDLQHV�TXH�M·DL�DERUGpV�HQVXLWH��G·DERUG�GDQV�O·DQDO\VH�
G·LPDJHV�SXLV�GDQV�O·DQDO\VH�OLQJXLVWLTXH�HW�OHV�DJHQWV�FRQYHUVDWLRQQHOV��-H�SUpVHQWH�
O·pYROXWLRQ�GH� O·DUFKLWHFWXUH�GHV� V\VWqPHV�XOWpULHXUV�QRWDPPHQW�SRXU�SUHQGUH�HQ�
FRPSWH�OD�JHVWLRQ�G·K\SRWKqVHV�VRXV�OD�IRUPH�GH�706��G·$706�HW�GH�&KDUWV��

• O·DQDO\VH�V\QWD[LTXH��/·DQDO\VH�V\QWD[LTXH�HVW�XQH�pWDSH�HVVHQWLHOOH�SRXU�FRQVWUXLUH�OD�
UHSUpVHQWDWLRQ� G·XQH� SKUDVH� HW� G·XQ� WH[WH��'DQV� FH� VHFRQG� FKDSLWUH�� MH� SUpVHQWH�
GHX[�SDUDGLJPHV�GH�UHSUpVHQWDWLRQ�GH�OD�V\QWD[H���OHV�JUDPPDLUHV�V\QWDJPDWLTXHV�
HW� OHV� JUDPPDLUHV� GH� GpSHQGDQFH�� -H� GpFULV� FRPPHQW� QRXV� DYRQV� FRPELQp� FHV�
SDUDGLJPHV�DX�VHLQ�G·XQH�DUFKLWHFWXUH�SRXU�FRQVWUXLUH�XQ�DQDO\VHXU��-H�SUpVHQWH�OHV�
UpVXOWDWV� TXH� QRXV� DYRQV�REWHQXV� VXU�XQ� FRUSXV�PpGLFDO��/H�PDQTXH�GH� FRUSXV�
pWLTXHWp� HW� SDUHQWKpVp� HQ� IUDQoDLV� UHQG� XQH� pYDOXDWLRQ� SUpFLVH� DVVH]� GpOLFDWH�� -H�
GpFULV� DXVVL� GDQV� FH� FKDSLWUH� O·DQDO\VHXU� V\QWD[LTXH� GH� O·DQJODLV� TXL� REWLHQW� OHV�
PHLOOHXUV�UpVXOWDWV�FRQQXV�j�FH�MRXU��&HW�DQDO\VHXU�SUpVHQWDQW�GHV�VLPLODULWpV�DYHF�
OH�Q{WUH��

• OHV� DJHQWV� FRQYHUVDWLRQQHOV�� /·DQDO\VH� V\QWD[LTXH� GH� OD� ODQJXH� RXYUH� OD� YRLH� j� VD�
FRPSUpKHQVLRQ��3RXU�O·LQVWDQW��FHWWH�FRPSUpKHQVLRQ�HVW�OLPLWpH�PDLV�HOOH�SHUPHW�OD�
FUpDWLRQ�GH�QRXYHOOHV�LQWHUIDFHV�HW�GH�QRXYHDX[�RXWLOV��'DQV�FH�GHUQLHU�FKDSLWUH��MH�
GpFULV�XQ�DJHQW�FRQYHUVDWLRQQHO�TXL�GLVSRVH�GH�FDSDFLWpV�V\QWD[LTXH��VpPDQWLTXH�HW�
GH�UDLVRQQHPHQW��&HW�DJHQW�²�8O\VVH�²�VH�GHVWLQH�j�DLGHU�XQ�XWLOLVDWHXU�j�QDYLJXHU�j�
OD�YRL[�GDQV�XQ�PRQGH�YLUWXHO��,O�V·LQFRUSRUH�GDQV�OD�UHSUpVHQWDWLRQ�G·XQ�XWLOLVDWHXU�
GDQV�OH�PRQGH��/·XWLOLVDWHXU�SHXW�DORUV�FRPPDQGHU�j�VRQ�DJHQW�GH�OH�GpSODFHU�²�GH�
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�

QDYLJXHU� ²� HQ� VRQ� QRP�� -H� SUpVHQWH� GDQV� TXHO� FRQWH[WH� 8O\VVH� D� pWp� FUpp�� -H�
GpWDLOOH�VRQ�DUFKLWHFWXUH�HW�OHV�GLIIpUHQWV�pOpPHQWV�TXL�OH�FRPSRVHQW��
�
(QILQ�� HQ�FRQFOXVLRQ�� MH�GpFULV� OD�SUREOpPDWLTXH�HW� OHV�SHUVSHFWLYHV�RXYHUWHV�SDU�

PRQ�WUDYDLO�DLQVL�TXH�OH�SODQ�GH�PHV�UHFKHUFKHV�IXWXUHV��





�

����
$UFKLWHFWXUH�GH�V\VWqPHV�GH�

UDLVRQQHPHQW���
DSSOLFDWLRQ�j�O·LQWHUSUpWDWLRQ�

G·LPDJHV�
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���� 3UpVHQWDWLRQ�

3HQGDQW�PD�WKqVH�GH�GRFWRUDW��M·DL�FRQoX�XQ�V\VWqPH�SRXU�LGHQWLILHU�GHV�SURWpLQHV�
VXU� GHV� LPDJHV� G·pOHFWURSKRUqVH� ELGLPHQVLRQQHOOH� �1XJXHV� ������1XJXHV�	�+DWRQ�
������1XJXHV� ������1XJXHV� HW� DO�� ����D��1XJXHV�HW� DO�� ����E���/·LQWHUSUpWDWLRQ�GH�
FHV� LPDJHV� QpFHVVLWH� GH� FRPELQHU� GHV� SURFpGXUHV� GH� WUDLWHPHQW� GX� VLJQDO� HW� GH�
UDLVRQQHPHQW��3RXU�FHFL��OH�V\VWqPH�D�XWLOLVp�XQH�DUFKLWHFWXUH�HW�GHV�WHFKQLTXHV�j�EDVH�
GH� FRQQDLVVDQFHV�� ,O� D� SHUPLV� GH� UHSURGXLUH� OHV� PpWKRGHV� G·LQWHUSUpWDWLRQ� GHV�
ELRORJLVWHV� HW� LO� D� SX� LGHQWLILHU� VXU� XQH� LPDJH� GHV� SURWpLQHV� FRQQXHV�� TXH� FHOOHV�FL�
VRLHQW�LVROpHV�RX�j�O·LQWpULHXU�GH�FRQVWHOODWLRQV��&HWWH�DUFKLWHFWXUH�D�VHUYL�GH�UpIpUHQFH�
SRXU�FHOOHV�TXH�M·DL�DGRSWpHV�SDU�OD�VXLWH�DX�FRXUV�G·DXWUHV�SURMHWV��
/·pOHFWURSKRUqVH� HVW� XQH� WHFKQLTXH� G·DQDO\VH� ELRORJLTXH��(OOH� SHUPHW�GH� VpSDUHU�

OHV� SURWpLQHV� G·XQ� WLVVX� VXLYDQW� OHXUV� FDUDFWpULVWLTXHV� SK\VLFR�FKLPLTXHV��
/·pOHFWURSKRUqVH� ELGLPHQVLRQQHOOH� �2·)DUUHOO� ������ H[SORLWH� GHX[� SURFHVVXV� GH�
VpSDUDWLRQ� GDQV� GHV� GLUHFWLRQV� RUWKRJRQDOHV�� (OOH� VpSDUH� OHV� SURWpLQHV� VXLYDQW� OHXU�
SRLQW� LVRpOHFWULTXH� �S,�� VHORQ� O·D[H�GHV�[� HW� OHXU�PDVVH�PROpFXODLUH�VHORQ� O·D[H�GHV�\�
�)LJXUH������
�

Moléculaire
Poids

Isoélectrique
Point

 

 �
)LJXUH���/HV�D[HV�pOHFWURSKRUpWLTXHV��

�
8Q� JHO� G·pOHFWURSKRUqVH� HVW� WUDQVSDUHQW� j� O·RULJLQH� HW� GHV� FRORUDQWV� VRQW�

QpFHVVDLUHV�SRXU�UpYpOHU�OHV�SURWpLQHV��(Q������������F·pWDLW�SULQFLSDOHPHQW�OH�EOHX�GH�
&RRPDVVLH�� O·DUJHQW� HW� OHV� pOpPHQWV� UDGLRDFWLIV�� $SUqV� OD� UpYpODWLRQ�� OH� JHO� SUHQG�
O·DVSHFW�G·XQ�EXYDUG�WDFKp��)LJXUH����GRQW�OHV�WDFKHV�UHSUpVHQWHQW�OHV�SURWpLQHV��6HORQ�
OHV�WLVVXV��OHV�JHOV�SHXYHQW�rWUH�SOXV�RX�PRLQV�OLVLEOHV��&HUWDLQHV�WDFKHV�VRQW�LVROpHV�HW�
FODLUHPHQW�YLVLEOHV��G·DXWUHV�VRQW�SOXV�GLIILFLOHV�j�LGHQWLILHU��
�
�
�
�
�
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)LJXUH���8Q�JHO�GH�SODVPD�KXPDLQ��

�
/HV� GLVWULEXWLRQV� VWDWLVWLTXHV� GHV� SURWpLQHV� DXWRXU� GH� OHXU� SRLQW� FDUDFWpULVWLTXH�

SHXYHQW�VH�PRGpOLVHU�FRPPH�GHV�GLVWULEXWLRQV�JDXVVLHQQHV� OH� ORQJ�GH�O·D[H�GHV�[�HW�
GH�O·D[H�GHV�\��/·eTXDWLRQ���GRQQH�OH�PRGqOH�GH�EDVH�G·XQH�SURWpLQH�VXU�XQH�LPDJH�

HQ�QLYHDX�GH�JULV��'DQV�FHWWH�pTXDWLRQ�� ( )x y0 0, �HVW�OH�FHQWUH�GH�OD�WDFKH�HW� ( )V Vx y, �

VRQ�pFDUW�W\SH��

( ) ( )
I x y A

x x y y

x y

( , ) exp= −
−

−
−











0

2

2

0

2

2

2 2V V

�

eTXDWLRQ���/HV�QLYHDX[�GH�JULV��

�
/H�V\VWqPH�G·DQDO\VH�HW�G·LQWHUSUpWDWLRQ�D�DGRSWp�XQH�DUFKLWHFWXUH�GH�W\SH�PXOWL�

DJHQWV��,O�FRPSUHQDLW�GHV�SURFpGXUHV�GH�WUDLWHPHQW�G·LPDJHV�DLQVL�TXH�GHV�PpWKRGHV�
GH�UDLVRQQHPHQW�DVFHQGDQW�HW�GHVFHQGDQW��/H�WUDLWHPHQW�G·LPDJHV�DYDLW�SRXU�EXW�GH�
UpDOLVHU� O·H[WUDFWLRQ�GHV�SDUDPqWUHV�GHV�WDFKHV�VXU�O·LPDJH�WDQGLV�TXH�OH�SURFHVVXV�GH�
UDLVRQQHPHQW� GHYDLW� DSSDULHU� FHV� SDUDPqWUHV� DX[� PRGqOHV� JpRPpWULTXHV� GHV�



0(02,5(�'·+$%,/,7$7,21�� � ���

�

FRQILJXUDWLRQV�GH�SURWpLQHV��$SUqV�FH�F\FOH��O·DUFKLWHFWXUH�SHUPHWWDLW�GH�UHWRXUQHU�VXU�
O·LPDJH�SRXU�UHWURXYHU�G·pYHQWXHOOHV�SURWpLQHV�PDQTXDQWHV��

���� ,GHQWLILHU�GHV�SURWpLQHV�VXU�GHV�JHOV�

������ /·LQWpUrW�HW�O·XWLOLVDWLRQ�GH�O·pOHFWRSKRUqVH�ELGLPHQVLRQQHOOH�

/D� VWUXFWXUH� GHV� FHOOXOHV� GH� WRXV� OHV� rWUHV� YLYDQWV� HVW� GpWHUPLQpH� SDU� VRQ�
LQIRUPDWLRQ�JpQpWLTXH��&HWWH�LQIRUPDWLRQ��TXL�HVW�SRUWpH�SDU�O·$'1��V·H[SULPH�GDQV�
FKDTXH� FHOOXOH� JUkFH� j� XQ� FRGH� TXL� GpWHUPLQH� XQH� VpTXHQFH� G·DFLGHV� DPLQpV�� /HV�
DFLGHV� DPLQpV� IRUPHQW� GHV� SRO\SHSWLGHV� HW� GHV� SURWpLQHV�� /HV� SURWpLQHV� G·XQ� WLVVX�
GpILQLVVHQW�VRQ�W\SH��F·HVW�j�GLUH�VD�VWUXFWXUH�HW�VRQ�DFWLYLWp��2Q�HVWLPH�OH�QRPEUH�GH�
SURWpLQHV�j���������FKH]�O·KRPPH�HW�XQ�WLVVX�SHXW�HQ�FRQWHQLU�SOXVLHXUV�PLOOLHUV��
/·pOHFWURSKRUqVH� ELGLPHQVLRQQHOOH� SURGXLW� XQH� VLJQDWXUH� GH� OD� FRPSRVLWLRQ�

SURWpLTXH�G·XQ�WLVVX��(OOH�UpYqOH�QRWDPPHQW�OHV�YDULDWLRQV�GH�FRPSRVLWLRQ�G·XQ�PrPH�
WLVVX�RX�G·XQ� OLTXLGH�FRUSRUHO�HQWUH�GLIIpUHQWV� LQGLYLGXV��2Q�SHXW�UHOLHU�FHUWDLQHV�GH�
FHV� YDULDWLRQV� j� XQ� pWDW� FOLQLTXH� RX�SDWKRORJLTXH��'H�SOXV�� O·pOHFWURSKRUqVH�SHUPHW�
G·pWXGLHU� OD� IRQFWLRQ� G·XQH� SURWpLQH� RX� G·XQ� HQVHPEOH� GH� SURWpLQHV� G·XQ� WLVVX� HQ�
IDLVDQW� YDULHU� FHUWDLQV� GHV� SDUDPqWUHV� GH� O·HQYLURQQHPHQW�� SDU� H[HPSOH� HQ� OH�
VRXPHWWDQW�j�GHV�SURGXLWV�FKLPLTXHV�RX�j�GHV�FRQWUDLQWHV�SK\VLTXHV��
/·pOHFWURSKRUqVH� ELGLPHQVLRQQHOOH� D� JUDQGHPHQW� pWHQGX� OH� GRPDLQH� GH� O·DQDO\VH�

GHV� SURWpLQHV�� &RPPH� FRQVpTXHQFH�� OHV� JHOV� GHV� WLVVXV� SHXYHQW� UpYpOHU� XQ� FHUWDLQ�
QRPEUH�GH�WDFKHV�QRQ�LGHQWLILpHV��/H�GpSRXLOOHPHQW�G·XQ�HQVHPEOH�GH�JHOV�VH�IRQGH�
HQ�JpQpUDO�VXU�OD�FRPSDUDLVRQ�GH�JHOV�GH�WLVVXV�WpPRLQV�DYHF�FHX[�G·DXWUHV�WLVVXV��/D�
FRPSDUDLVRQ�V·HIIHFWXH�HQ�UHOLDQW� OHV�WDFKHV�G·HPSODFHPHQWV�HW�G·DVSHFWV�VHPEODEOHV�
OH�ORQJ�G·XQH�VpTXHQFH�GH�JHOV��)LJXUH�����
�

G1

G2

G3

?

�
�

)LJXUH���/H�UHFDODJH�GH�JHOV��

�
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������ /D�FRPSDUDLVRQ�FODVVLTXH�HW�VHV�SUREOqPHV�

3OXVLHXUV�PpWKRGHV�GH� FRPSDUDLVRQ�GH� JHOV�RQW� pWp�SURSRVpHV��(OOHV� VH� IRQGHQW�
WRXWHV� VXU� O·DSSDULHPHQW�PDQXHO� G·XQ� FHUWDLQ�QRPEUH�GH�SRLQWV�G·DQFUDJH��2Q�GRLW�
GLVWULEXHU�FHV�SRLQWV�G·DQFUDJH�UHODWLYHPHQW�UpJXOLqUHPHQW�VXU�OD�VXUIDFH�GX�JHO�HW�RQ�
GRLW� OHV� LGHQWLILHU� VDQV� DPELJXwWp� VXU� O·HQVHPEOH� GHV� JHOV�� 2Q� FKRLVLW� OHV� SRLQWV�
G·DQFUDJH��HQ�JpQpUDO��SRXU�OHXU�JUDQGH�WDLOOH��
/·DOJRULWKPH�GH�FRPSDUDLVRQ�GpFULW�DXWRPDWLTXHPHQW�O·HQYLURQQHPHQW�GHV�SRLQWV�

G·DQFUDJH�� F·HVW�j�GLUH� OHV� WDFKHV� DXWRXU� G·HX[�� SDU� GHV� UHODWLRQV� JpRPpWULTXHV�� /HV�
HQYLURQQHPHQWV� UHVSHFWLIV� VRQW� FRPSDUpV� GHX[� j� GHX[�� /HV� WDFKHV� HQWRXUDQW� OHV�
SRLQWV�G·DQFUDJH�TXL�VH�WURXYHQW�j�O·LQWpULHXU�GH�OD�GHVFULSWLRQ�VRQW�DSSDULpHV�G·XQ�JHO�
j� O·DXWUH� VXLYDQW� GHV� FULWqUHV� GH� VLPLOLWXGH� JpRPpWULTXH�� /·DOJRULWKPH� LWqUH� FH�
SURFHVVXV� VXU� OHV� WDFKHV� OHV� SOXV� UpFHPPHQW� DSSDULpHV�� &KDTXH� DSSDULHPHQW� HVW�
pYHQWXHOOHPHQW� VXLYL�G·XQH� WUDQVIRUPDWLRQ�JpRPpWULTXH�VXU� O·HQYLURQQHPHQW�HQ� MHX��
/D� WUDQVIRUPDWLRQ� JpRPpWULTXH�� SDU� H[HPSOH� XQH� GpIRUPDWLRQ�ELOLQpDLUH�� UpDOLVH� XQ�
UHFDODJH�pODVWLTXH�HQ�pWLUDQW�RX�HQ�FRPSULPDQW�GHV�UpJLRQV�GH�O·LPDJH��
2Q�REVHUYH�GHV�YDULDWLRQV�GDQV� O·HPSODFHPHQW�GHV�SURWpLQHV�HQWUH� OHV�JHOV�HW�RQ�

GRLW�GpILQLU�GLIIpUHQWV�VHXLOV�SRXU�GpWHUPLQHU�VL�O·DSSDULHPHQW�HQWUH�GHX[�WDFKHV�GRLW�
VH� IDLUH� RX� QRQ��&HV� VHXLOV� GRLYHQW� WHQLU� FRPSWH� GH� OD� UHSURGXFWLELOLWp� GX� SURFpGp�
pOHFWURSKRUpWLTXH�� ,OV� VRQW� GLIILFLOHV� j� UpJOHU� FDU� LOV� GRLYHQW� JpUHU� OH� FRPSURPLV�
VXLYDQW���
�

• rWUH�VWULFW��DYHF�OH�ULVTXH�TXH�GHV�WDFKHV�KRPRORJXHV�QH�VRLHQW�SDV�DSSDULpHV��
• rWUH�OkFKH��DYHF�OH�ULVTXH�G·XQ�PDXYDLV�DSSDULHPHQW��
�
/·DOJRULWKPH� G·DSSDULHPHQW� SURFqGH� j� XQH� DQDO\VH� JOREDOH�� ,O� SHXW� SURGXLUH� SDV�

PDO� G·HUUHXUV�� SULQFLSDOHPHQW� SDUFH� TX·DXFXQ� PRGqOH� D� SULRUL� Q·HVW� XWLOLVp� VXU� OHV�
FRQILJXUDWLRQV� SRVVLEOHV� GHV� SURWpLQHV�� &HV� PDXYDLV� DSSDULHPHQWV� VRQW� GLIILFLOHV� j�
FRQWU{OHU� HW� VDQV� FRQQDLVVDQFH� D� SULRUL� GHV�PRGqOHV� JpRPpWULTXHV�� RQ� QH� SHXW� IDLUH�
TXH� GHV� VWDWLVWLTXHV� VXU� OD� YDOLGLWp� GH� O·DSSDULHPHQW��(OOHV� FRQGXLVHQW� j� XQH� JUDQGH�
LQFHUWLWXGH�GqV�TX·XQ�QRPEUH�GH�SOXV�G·XQH�GL]DLQH�GH�JHOV�HVW�HQ�MHX��3DU�H[HPSOH��
XQ�WDX[�GH�PDXYDLV�DSSDULHPHQW�GH����HQWUH�GHX[�JHOV�FRQGXLW�j�XQ�WDX[�GH�UpXVVLWH�
GH����²��������≈������TXDQG�RQ�UpDOLVH����DSSDULHPHQWV�FRUUHVSRQGDQW�j�XQH�VpULH�GH�
���JHOV��&H�WDX[�Q·HVW�SDV�DFFHSWDEOH�SRXU�XQH�H[SORLWDWLRQ�GH�URXWLQH��

������ /·LGHQWLILFDWLRQ�HQ�XWLOLVDQW�GHV�FRQQDLVVDQFHV�SUpDODEOHV�

3RXU� FHUWDLQV� WLVVXV�� RQ� GLVSRVH� G·XQH� FRQQDLVVDQFH� VXU� O·DVSHFW� GX� JHO�
FRUUHVSRQGDQW�� 'HV� ELRORJLVWHV� VRQW� FDSDEOHV� GH� UHFRQQDvWUH� GHV� WDFKHV� LVROpHV� RX�
ELHQ� GHV� JURXSHV� GH� SOXVLHXUV� WDFKHV� YRLVLQHV� �GHV� FRQVWHOODWLRQV���2Q�SHXW� SDUIRLV�
LGHQWLILHU� FHUWDLQHV�SURWpLQHV�SDU� OHXU�QRP�� VDQV� DYRLU� j� OHV� FRPSDUHU� DYHF�G·DXWUHV�
JHOV��&HUWDLQHV�FRQVWHOODWLRQV�SUpVHQWHQW�GHV�GLIIpUHQFHV�HQWUH�OHV�LQGLYLGXV�HW�RQ�SHXW�
SDUIRLV� UHOLHU� GHV� YDULDWLRQV� GH� FRQILJXUDWLRQV� DYHF� GHV� PDODGLHV� RX� ELHQ� O·pWDW�
SDUWLFXOLHU�G·XQ�SDWLHQW��
/·pWHQGXH�GH� FHWWH� FRQQDLVVDQFH�KXPDLQH�� TX·RQ�REWLHQW�SDU�GHV�HQWUHWLHQV� DYHF�

XQ�H[SHUW��SHXW�FRQFHUQHU�XQH�SDUWLH�LPSRUWDQWH�GHV�WDFKHV�G·XQ�JHO��VXUWRXW�V·LO�V·DJLW�
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G·XQ� WLVVX� RX� G·XQ� OLTXLGH� FRUSRUHO� WUqV� pWXGLp� FRPPH� OH� SODVPD�� /H� SURFHVVXV� GH�
UDLVRQQHPHQW�GH�O·H[SHUW�TXDQG�LO�LGHQWLILH�OHV�WDFKHV�PHW�HQ�MHX�GLIIpUHQWHV�pWDSHV���
�

��� XQH� IRFDOLVDWLRQ� VXU� XQH� UpJLRQ� SDUWLFXOLqUH� GX� JHO� R�� LO� GRLW� WURXYHU� OHV� WDFKHV� HQ�
TXHVWLRQ��SDU�H[HPSOH�OH�FRLQ�EDV�j�JDXFKH�GX�JHO��

��� OD� UHFRQQDLVVDQFH� G·XQH� IRUPH� JpQpUDOH� GH� O·HQYLURQQHPHQW�� SDU� H[HPSOH�� WURLV�
DOLJQHPHQWV�SDUDOOqOHV�RX�GHX[�WDFKHV�LPSRUWDQWHV�HQ�GLDJRQDOH��

��� XQH�LGHQWLILFDWLRQ�GHV�WDFKHV�GDQV�FHW�HQYLURQQHPHQW��
�
$YHF� XQ� V\VWqPH� j� EDVH� GH� FRQQDLVVDQFHV�� O·RUGLQDWHXU� LPLWH� FHWWH� PpWKRGH�

G·LGHQWLILFDWLRQ�G·XQH�WDFKH�RX�G·XQ�JURXSH��/D�FRQQDLVVDQFH�H[SHUWH�GRLW�rWUH�DORUV�
DFTXLVH�HW�UHSUpVHQWpH�GDQV�OD�PDFKLQH�SXLV�UHSURGXLWH�DXWRPDWLTXHPHQW�VXLYDQW�OHV�
WURLV�SRLQWV�SUpFpGHQWV��
&HWWH� FRQQDLVVDQFH� FRPSUHQG� GH� O·H[SHUWLVH� HW� GHV� SURFpGXUHV� j� GHV� QLYHDX[�

FRQFHSWXHOV�GLIIpUHQWV���
�

• OH� QLYHDX� SHUFHSWLI�� WHO� TXH� OD� GpWHFWLRQ� GHV� WDFKHV� TXL� GRLW� rWUH� LPSODQWp� SDU� GHV�
SURFpGXUHV�GH�WUDLWHPHQW�G·LPDJHV��

• OH� QLYHDX� JpRPpWULTXH�� WHO� TXH� O·DSSDULHPHQW� GH� FRQVWHOODWLRQV� j� GHV� PRGqOHV�� HQ�
WROpUDQW�GHV� WDFKHV�PDQTXDQWHV�HW�GHV�YDULDWLRQV� ORFDOHV��&HUWDLQHV�FRQVWHOODWLRQV�
PRQWUHQW� XQ� SRO\PRUSKLVPH�� F·HVW�j�GLUH� TX·LO� \� D� GLIIpUHQWV� PRGqOHV�
G·HPSODFHPHQWV�GH�WDFKHV�HQWUH�OHV�LQGLYLGXV��/D�PpWKRGH�TXH�QRXV�DYRQV�XWLOLVpH�
GHPDQGH�TXH�O·H[SHUW�GpWDLOOH�WRXWHV�OHV�IRUPHV�FRQQXHV�G·XQH�FRQVWHOODWLRQ�HW�VHV�
YDULDQWHV��&H�QLYHDX�SHXW�V·LPSODQWHU�HQ�XWLOLVDQW�GHV�UqJOHV�JpRPpWULTXHV��

• /H� QLYHDX� LQWHUSUpWDWLI�� WHO� TXH� OD� YpULILFDWLRQ� GH� OD� FRKpUHQFH� JpQpUDOH� HQWUH� OHV�
SURWpLQHV� LGHQWLILpHV� GDQV� OHV� GLIIpUHQWHV� UpJLRQV�� /·H[SHUW� SHXW� pYHQWXHOOHPHQW�
SURSRVHU�XQ�GLDJQRVWLF�VXU�O·pWDW�GX�SDWLHQW�RX�GX�WLVVX��&H�QLYHDX�SHXW�V·LPSODQWHU�
SDU�GHV�UqJOHV�GH�GpGXFWLRQ��
�
3DU�UDSSRUW�j�O·DSSDULHPHQW�VHPL�DXWRPDWLTXH��ORUVTX·XQH�H[SHUWLVH�HVW�GLVSRQLEOH��

OD�PpWKRGH�XWLOLVDQW�GHV�FRQQDLVVDQFHV�H[WHUQHV�SRVVqGH�OHV�DYDQWDJHV�VXLYDQWV���
�

• RQ�SHXW�LGHQWLILHU�OHV�WDFKHV�RX�OHV�JURXSHV�GH�WDFKHV�VXU�XQ�VHXO�JHO�HW�RQ�Q·D�SOXV�
EHVRLQ�GH�SURFpGHU�j�XQH�FRPSDUDLVRQ�GDQV�XQH�VpULH��

• O·DQDO\VH� HVW� ORFDOH��� FKDTXH� UpJLRQ� HVW� DSSDULpH� j� XQ� PRGqOH� JpRPpWULTXH�
GpWHUPLQLVWH��

• 7RXV� OHV� PRGqOHV� SRVVLEOHV� GH� FRQVWHOODWLRQV� �OHV� PRGqOHV� JpRPpWULTXHV�� VRQW�
GpWDLOOpV� HW� OHV� YDULDWLRQV� G·HPSODFHPHQW� GHV� WDFKHV� VRQW� FODLUHPHQW� SHUPLVHV� HW�
GpILQLHV��

• (QILQ��RQ�SHXW�UHOLHU�FHUWDLQHV�FRQVWHOODWLRQV�DYHF�GHV�LQWHUSUpWDWLRQV�ELRORJLTXHV�
RX�PpGLFDOHV��
�
'H�SOXV��TXDQG�O·H[SHUWLVH�GLVSRQLEOH�j�XQ�PRPHQW�GRQQp�QH�FRXYUH�SDV�OD�WRWDOLWp�

GHV�WDFKHV�G·XQ�JHO��FHWWH�PpWKRGH�SHXW�V·XWLOLVHU�FRPPH�XQH�SUHPLqUH�LGHQWLILFDWLRQ�
SDUWLHOOH�� FRXYUDQW� OHV� WDFKHV� FRQQXHV�� HW� VXLYLH� G·XQ� DSSDULHPHQW� FODVVLTXH� VXU� OH�
UHVWH�GX�JHO��
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���� 8QH�DUFKLWHFWXUH�SRXU�LGHQWLILHU�GHV�SURWpLQHV�

������ /HV�SULQFLSHV�

/·DUFKLWHFWXUH� LPSODQWpH� HVW� IRQGpH� VXU� XQ� PRGqOH� PXOWL�DJHQWV� �(QJHOPRUH� 	�
0RUJDQ� ������ +DWRQ� HW� DO�� ������� (OOH� SUHQG� OD� IRUPH� G·XQ� V\VWqPH� GH� UqJOHV� GH�
SURGXFWLRQ� KLpUDUFKLTXH� GLYLVp� HQ� 6RXUFHV� GH� FRQQDLVVDQFHV� �6&��� &HWWH� DUFKLWHFWXUH�
LQWqJUH� GHV� SURFpGXUHV� HW� GHV� UqJOHV� SRXU� UpDOLVHU� OH� WUDLWHPHQW� G·LPDJHV� HW�
O·LGHQWLILFDWLRQ�GHV�SURWpLQHV�VXU�OHV�JHOV�G·pOHFWURSKRUqVHV�ELGLPHQVLRQQHOOHV��
/HV� 6&� VH� FRPSRVHQW� GH� VSpFLDOLVWHV� TXL� SUHQQHQW� OD� IRUPH� G·XQ� HQVHPEOH� GH�

UqJOHV�� /HV� UqJOHV� SHXYHQW� FRPSUHQGUH� GHV� SURFpGXUHV� GDQV� OHXU� SDUWLH� DFWLRQ�� /HV�
VSpFLDOLVWHV� VRQW� JURXSpV� GDQV� GHV� 6&� HQ� IRQFWLRQ� GH� OD� VLPLOLWXGH� GH� OHXU� WkFKH���
WUDLWHPHQW�G·LPDJHV��DQDO\VHXUV�GH�IRUPHV�RX�V\VWqPHV�GH�GpGXFWLRQ��8QH�VRXUFH�GH�
FRQQDLVVDQFHV� SDUWLFXOLqUH� ²� OH� SLORWH� ²� UpDOLVH� OD� JHVWLRQ�GHV� DXWUHV� HW� OHV� DFWLYH��­�
O·LQWpULHXU�GHV�VRXUFHV�GH�FRQQDLVVDQFHV�� OHV�VSpFLDOLVWHV�VRQW�GpFOHQFKpV�HQ�IRQFWLRQ�
G·XQ�DJHQGD��
/H�V\VWqPH�Q·RSqUH�SDV�VXU�WRXW�OH�JHO�HQ�HQWLHU��,O�VH�FRQFHQWUH�VXU�XQH�SDUWLH�SDU�

XQ� IRFDOLVHXU� G·DWWHQWLRQ�� /D� IRFDOLVDWLRQ� GH� O·DWWHQWLRQ� VH� FHQWUH� G·DERUG� VXU� OHV�
UpJLRQV�OHV�SOXV�VLPSOHV�GX�JHO��R��OHV�WDFKHV�VRQW�IDFLOHV�j�LGHQWLILHU�RX�FODLUVHPpHV��
/HV�UpJLRQV�GH�IRFDOLVDWLRQ�VRQW�FKRLVLHV�SDU�O·H[SHUW�FRPPH�SRLQW�GH�GpSDUW�GH�VRQ�
UDLVRQQHPHQW�� 8QH� IRLV� TXH� OHV� SURWpLQHV� VRQW� LGHQWLILpHV� GDQV� OH� FDGUH� GH�
IRFDOLVDWLRQ��OH�UHFDODJH�GHV�SURWpLQHV�GX�FDGUH�GDQV�GHV�FRRUGRQQpHV�QRUPDOLVpHV�HVW�
SRVVLEOH��/HV�UpJLRQV�GH�IRFDOLVDWLRQ�VRQW�HQVXLWH�GpSODFpHV�YHUV�GHV�]RQHV�GH�SOXV�HQ�
SOXV�FRPSOH[HV��
8Q� UDLVRQQHPHQW� DVFHQGDQW� H[SORLWH� OHV� VRXUFHV� GH� FRQQDLVVDQFHV� GDQV� XQ�

SUHPLHU� WHPSV�� (OOHV� GpWHUPLQHQW� O·HPSODFHPHQW� GHV� WDFKHV� HQ� XWLOLVDQW� GHV�
SURFpGXUHV�GH�WUDLWHPHQW�G·LPDJHV�HW�SXLV�WHQWHQW�G·DSSDULHU�FHV�WDFKHV�DX[�PRGqOHV�
G·HPSODFHPHQW� GH� SURWpLQHV� RX� GH� IRUPHV� GH� FRQVWHOODWLRQ�� /HV� WDFKHV� GH� O·LPDJH�
VRQW�DSSDULpHV�DX[�PRGqOHV�HQ�XWLOLVDQW�XQ�UHWRXU�HQ�DUULqUH�VL�QpFHVVDLUH��
&RPPH�OHV�LPDJHV�VRQW�SDUIRLV�GpJUDGpHV�� O·DSSDULHPHQW�HVW�JUDGXHO��2Q�DSSDULH�

G·DERUG�OHV�SLFV�OHV�SOXV�JUDQGV�HW�OHV�SOXV�FRQVWDQWV�GDQV�OH�PRGqOH�JpRPpWULTXH�DYHF�
OHV�SLFV�GH�O·LPDJH��VXLYLV�GHV�SLFV�SOXV�SHWLWV�HW�SOXV�LQVWDEOHV��
'DQV� FHUWDLQV� FDV�� O·DSSDULHPHQW� HVW� SDUWLHO�� SDU� H[HPSOH�� TXDQG� GHV� SHWLWV� SLFV�

GLVSDUDLVVHQW�� UHFRXYHUWV�SDU�G·DXWUHV�SURFKHV�HW�SOXV�JUDQGV�RX� ORUVTX·LOV� VRQW� WURS�
SHWLWV�SRXU�rWUH�GpWHFWpV�DYHF�XQ�QLYHDX�GH�FRQILDQFH�VXIILVDQW��/·HPSODFHPHQW�GDQV�
OH�PRGqOH�UHVWH�DORUV�QRQ�LQVWDQFLp��
8Q� UDLVRQQHPHQW� GHVFHQGDQW� HVW� HQVXLWH�PLV� HQ�±XYUH�� ,O� YpULILH� OD� YDOLGLWp� GHV�

FRQVWHOODWLRQV� HW� OHXU� FRKpUHQFH� JpQpUDOH��'DQV� FHUWDLQV� FDV�� OH� SLORWH� SHXW� O·DFWLYHU�
SRXU�UHWURXYHU�XQH�WDFKH�PDQTXDQWH�VXU�O·LPDJH��3DU�H[HPSOH��VL�GHV�HPSODFHPHQWV�
GH�WDFKHV�QH�VRQW�SDV�SURSUHPHQW�UHPSOLV��RQ�WHQWHUD�GH�OHV�SUpGLUH��&HFL�GpFOHQFKHUD�
DORUV� XQH� SURFpGXUH� GH� WUDLWHPHQW� G·LPDJHV� SRXU� GpWHFWHU� XQ�PD[LPXP� DXWRXU� GH�
O·HPSODFHPHQW�SUpGLW�DYHF�XQ�VHXLO�GH�GpWHFWLRQ�SOXV�IDLEOH��
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������ /HV�VRXUFHV�GH�FRQQDLVVDQFHV�

/H�V\VWqPH�HVW�FRQVWLWXp�GH�TXDWUH�VRXUFHV�GH�FRQQDLVVDQFHV�JpQpULTXHV�DXWRXU�GX�
SLORWH��)LJXUH�����/HV�6&V�FRQWLHQQHQW�GHV�VSpFLDOLVWHV��GHV�HQVHPEOHV�GH�UqJOHV��TXL�
SHXYHQW� UpDOLVHU� OH� PrPH� W\SH� G·DFWLRQ� RX� WLUHU� OH� PrPH� W\SH� GH� FRQFOXVLRQ�� /HV�
VRXUFHV� GH� FRQQDLVVDQFHV� VRQW� FORQpHV�SRXU� FKDFXQH�GHV� FRQVWHOODWLRQV� j� UHWURXYHU�
VXU�O·LPDJH��&·HVW�j�GLUH�TXH�FKDFXQH�GHV�FRQVWHOODWLRQV��FRPSRUWDQW�XQ�RX�SOXVLHXUV�
PRGqOHV� G·HPSODFHPHQW� GH� WDFKHV�� HVW� WUDLWp� SDU� TXDWUH� VRXUFHV� GH� FRQQDLVVDQFHV�
SDUWLFXOLqUHV�GpULYpHV�GHV�TXDWUH�JpQpULTXHV��
�

 

Graphisme et traitement d’image
Spécialistes

Appariement structurel
Spécialistes

Vérification et Interprétation
Spécialistes

Approximation numérique et
quantification

Spécialistes
Pilote

�

)LJXUH���/·DUFKLWHFWXUH�GX�V\VWqPH��

�
/HV�VRXUFHV�GH�FRQQDLVVDQFHV�RQW�OHV�IRQFWLRQV�VXLYDQWHV���
�

• JUDSKLVPH�� DFFqV� j� O·LPDJH�� IRFDOLVDWLRQ�� WUDLWHPHQW� G·LPDJH� HW� GpWHFWLRQ� GH� SLFV�
�*7,���

• DSSUR[LPDWLRQ�QXPpULTXH�HW�TXDQWLILFDWLRQ��$14���
• DSSDULHPHQW�VWUXFWXUHO�FRPSOHW�RX�SDUWLHO��$6���
• YpULILFDWLRQ�HW�LQWHUSUpWDWLRQ��9,���
�
/H�V\VWqPH�WUDLWH�OHV�FRQVWHOODWLRQV�O·XQH�DSUqV�O·DXWUH�GDQV�XQ�RUGUH�GpWHUPLQp�HW�

SRXU� FKDFXQH� GHV� FRQVWHOODWLRQV�� OH� SLORWH� FRPPDQGH� OD� VpTXHQFH� G·DFWLYDWLRQ� GHV�
VRXUFHV�GH�FRQQDLVVDQFHV�FRUUHVSRQGDQWHV��,O�pOLW�XQH�6&�j�OD�IRLV�HW�DWWHQG�TX·HOOH�VH�
WHUPLQH��/H�SLORWH�GpWHUPLQH�OD�VpTXHQFH�GHV�VRXUFHV�GH�FRQQDLVVDQFHV�VXLYDQW���
�

• VHV�EXWV��VH�IRFDOLVHU�VXU�OHV�UpJLRQV�GHV�FRQVWHOODWLRQV�GDQV�XQ�RUGUH�GH�FRPSOH[LWp�
FURLVVDQWH� HW� SRXU� FKDTXH� FRQVWHOODWLRQ�� HIIHFWXHU� OD� VpTXHQFH� GH� WUDLWHPHQW�
VXLYDQW��� WUDLWHPHQW�G·LPDJH��DSSDULHPHQW�� LQWHUSUpWDWLRQ�HW�TXDQWLILFDWLRQ��)LJXUH�
���IOqFKHV�GX�KDXW���

• FHUWDLQHV� GRQQpHV� RX� pYpQHPHQWV� HQ� SURYHQDQFH� GHV� VRXUFHV� GH� FRQQDLVVDQFHV�
FRUUHVSRQGDQW� j� XQ� pFKHF� G·DSSDULHPHQW�� XQH� LQFRKpUHQFH� RX� XQH� WDFKH�
PDQTXDQWH��TXL�PRGLILHQW�OD�VpTXHQFH�SUpFpGHQWH��)LJXUH����IOqFKHV�GX�EDV���

�
�
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 GTI AS

ConstellationPics

VI ANQ

Échec
appariement Incohérence

Taches manquantes

cohérente
Constellation

�

)LJXUH���'LDJUDPPH�G·DFWLYDWLRQ�GHV�VRXUFHV�GH�FRQQDLVVDQFHV��

�
6XLYDQW�OH�W\SH�GHV�pYpQHPHQWV��RQ�HQWUHSUHQGUD�OHV�DFWLRQV�VXLYDQWHV���
�

��� 8Q� pFKHF� GDQV� O·DSSDULHPHQW� �6RXUFH� GH� FRQQDLVVDQFHV� $6�� FRQGXLUD� j� XQ�
pODUJLVVHPHQW� GH� OD� UpJLRQ� GH� IRFDOLVDWLRQ� DYHF� XQ� DEDLVVHPHQW� GX� VHXLO� GH�
GpWHFWLRQ��

��� 8QH� LQFRKpUHQFH� GpWHFWpH� GDQV� OD� VRXUFH� GH� FRQQDLVVDQFHV� GH� YpULILFDWLRQ� HW�
G·LQWHUSUpWDWLRQ�FRQGXLUD�j�OD�GHVWUXFWLRQ�GH�O·LQVWDQFH�GX�PRGqOH�HW�j�O·DFWLYDWLRQ�
GH�OD�VRXUFH�GH�FRQQDLVVDQFHV�G·DSSDULHPHQW�VWUXFWXUHO��

��� 8Q� SRLQW� PDQTXDQW� SDU� UDSSRUW� DX� PRGqOH� GH� FRQVWHOODWLRQ� SRXUUD� YRLU� VRQ�
HPSODFHPHQW� SUpGLW� SDU� OD� VRXUFH� GH� FRQQDLVVDQFHV� GH� YpULILFDWLRQ� HW�
G·LQWHUSUpWDWLRQ��'DQV� FH� FDV�� OD� VRXUFH� GH� FRQQDLVVDQFHV� GH� WUDLWHPHQW� G·LPDJH�
VHUD�DFWLYpH�SRXU�WHQWHU�GH�OH�UHWURXYHU�GDQV�OD�UpJLRQ�SUpGLWH��

������ 2EMHWV�HW�FRPPXQLFDWLRQV�

/HV�VRXUFHV�GH�FRQQDLVVDQFHV�PDQLSXOHQW�GHV�REMHWV�WHOV�TXH�GHV�UpJLRQV�G·LPDJH��
GHV� SLFV�� GHV� SLFV� LGHQWLILpV�� GHV� FRQVWHOODWLRQV�� HWF��&HV� REMHWV� DSSDUWLHQQHQW� j� GHV�
FODVVHV��/HV�REMHWV�GH�OD�FODVVH�©�SLF�ª�FRPSUHQQHQW��SDU�H[HPSOH��XQH�DPSOLWXGH��XQH�
DEVFLVVH��XQH�RUGRQQpH�TXL�SHXYHQW�rWUH�SDUWLHOOHPHQW�RX�FRPSOqWHPHQW�LQWDQFLpHV��
/HV�UqJOHV�GHV�VSpFLDOLVWHV�FRPSRUWHQW�GHV�YDULDEOHV�GDQV� OHXU�SDUWLH�FRQGLWLRQ�HW�

DFWLRQ�� 3RXU� GpFOHQFKHU� XQH� UqJOH�� XQ�REMHW� GRLW� V·XQLILHU� DX[�YDULDEOHV�GH� OD�SDUWLH�
FRQGLWLRQ�HQ�UHVSHFWDQW�FHUWDLQHV�FRQWUDLQWHV��'DQV�OD�SDUWLH�DFWLRQ��OHV�UqJOHV�SHXYHQW�
FUpHU��PRGLILHU�RX�GpWUXLUH�GHV�REMHWV��'H�SOXV�� OHV� UqJOHV�SHXYHQW� DXVVL� LQFOXUH�GHV�
SURFpGXUHV�TXL�HQWUHQW�GDQV�OHXU�GRPDLQH�GH�FRPSpWHQFH��
/D�FRPPXQLFDWLRQ�HQWUH�OHV�VRXUFHV�GH�FRQQDLVVDQFHV�HW�OH�SLORWH�V·RSqUH�SDU�GHV�

PHVVDJHV�TXL� VH� UHSUpVHQWHQW� FRPPH�GHV�FODVVHV�G·REMHWV��&KDTXH�6&�FRPPXQLTXH�
SDU�XQH� FODVVH�SDUWLFXOLqUH�GH�PHVVDJH�� F·HVW�j�GLUH�TX·LO� \� D�XQH�FODVVH�GH�PHVVDJHV�
SRXU� OHV� FRPPXQLFDWLRQV� HQWUH� OH� SLORWH� HW� OD� 6&�*UDSKLVPH� HW� WUDLWHPHQW�G·LPDJH�
�*7,��� HQWUH� *7,� HW� OH� SLORWH�� HQWUH� OH� SLORWH� HW� O·$SSDULHPHQW� VWUXFWXUHO�� HWF�� /HV�
PHVVDJHV� GX� SLORWH� SHXYHQW� QRWDPPHQW� FRQWHQLU� XQ� DJHQGD� SRXU� OD� VRXUFH� GH�
FRQQDLVVDQFHV� GH� UpFHSWLRQ� HW� FHUWDLQV� SDUDPqWUHV�� /HV� PHVVDJHV� GHV� VRXUFHV� GH�
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FRQQDLVVDQFHV� FRQWLHQQHQW� GHV� GHVFULSWLRQV� GX� UpVXOWDW� TX·HOOHV� RQW� REWHQX�� /D�
VWUXFWXUH�GH�FHV�PHVVDJHV�V·HVW�LQVSLUpH�GH�FHOOH�GH�*RQJ�	�+DWRQ���������

������ $JHQGDV�

/D� VWUDWpJLH� G·XQH� 6&� SDUWLFXOLqUH� HVW� GRQQpH� SDU� VRQ� DJHQGD� TXL� OXL� VSpFLILH� OD�
VXLWH� GH� VSpFLDOLVWHV� DSSOLFDEOHV��8Q� pOpPHQW� GH� O·DJHQGD� SHXW� GRQF� GpILQLU� XQH� RX�
SOXVLHXUV�UqJOHV�TXL�VHURQW�LQIpUpHV�HQ�FKDvQDJH�DYDQW��/·DJHQGD�HVW�G\QDPLTXH��LO�HVW�
FUpp��PRGLILp�RX�ELHQ�GpWUXLW�SDU�OD�SDUWLH�DFWLRQ�G·XQH�UqJOH��)LJXUH������
�

��� &KDTXH�VRXUFH�GH�FRQQDLVVDQFHV�FRQWLHQW�XQ�DJHQGD�SDU�GpIDXW�TXL�FRUUHVSRQG�j�
O·H[pFXWLRQ�QRUPDOH��

��� /H� SLORWH� SHXW� FUpHU� XQ� DJHQGD� SRXU� OD� 6&� j� DFWLYHU�� FHW� DJHQGD� HVW� GpWHUPLQp�
VXLYDQW�OHV�GRQQpHV�FRXUDQWHV�FRQQXHV�GX�SLORWH��

��� /D� VRXUFH�GH�FRQQDLVVDQFHV�DFWLYH�SHXW�PRGLILHU�RX�FKDQJHU�VRQ�DJHQGD�VXLYDQW�
OHV� IDLWV� FUppV� SDU� XQH� SURFpGXUH� GH� WUDLWHPHQW� G·LPDJH� RX� ELHQ� GpGXLW� SDU� XQH�
UqJOH��/HV�IDLWV�GRLYHQW�DORUV�rWUH�ORFDX[�j�OD�6&��

�

Pilote

Règles

Source de connaissances
Agenda par défaut

Source de connaissances
Agenda courant

Spécialiste 5
Spécialiste 2
Spécialiste 7
Spécialiste 1

Spécialiste 2
Spécialiste 1

Spécialiste 1
Spécialiste 3

Source de connaissances

�

)LJXUH���/HV�DJHQGDV��

/·XWLOLVDWLRQ� GHV� DJHQGDV� SHUPHW� GH� UHVWUHLQGUH� O·pWHQGXH� GX� FKDvQDJH� HQ� DYDQW�
DLQVL�TX·XQH�GpILQLWLRQ�VRXSOH�GX�SLORWDJH�GH�FKDTXH�VRXUFH�GH�FRQQDLVVDQFHV��
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���� 7UDLWHPHQW�G·LPDJHV�

/D� VRXUFH�GH�FRQQDLVVDQFHV�*UDSKLVPH�HW� WUDLWHPHQW�G·LPDJH� �*7,��FRQWLHQW�XQ�
HQVHPEOH�GH� VSpFLDOLVWHV�JpUDQW� OHV�RSpUDWHXUV�GH� WUDLWHPHQW�G·LPDJH��­� OD�SUHPLqUH�
DFWLYDWLRQ��O·DJHQGD�SDU�GpIDXW�GpWHUPLQH�OHV�RSpUDWLRQV��/D�VRXUFH�GH�FRQQDLVVDQFHV�
*7,�VH�IRFDOLVH�VXU�XQH�UpJLRQ�GH�WDLOOH�UHFWDQJXODLUH�R��OHV�WDFKHV�GH�OD�FRQVWHOODWLRQ�
UHFKHUFKpH� VRQW� OHV� SOXV� SUREDEOHV�� /·HPSODFHPHQW� GHV� WDFKHV� HVW� GpWHUPLQp� HQ�
XWLOLVDQW�GHV�UqJOHV�G·H[SHUWLVH�TXL�JqUHQW�GHV�FRRUGRQQpHV�DEVROXHV�RX�UHODWLYHV�j�GHV�
WDFKHV�LGHQWLILpHV�SUpFpGHPPHQW�VXU�OH�JHO��(OOHV�VpOHFWLRQQHQW��SDU�H[HPSOH��OH�TXDUW�
LQIpULHXU�JDXFKH�GX�JHO�RX�XQH�]RQH�ELHQ�GpILQLH�DX�GHVVXV�G·XQH�WDFKH�SDUWLFXOLqUH��
­� O·LQWpULHXU� GH� OD� UpJLRQ� VpOHFWLRQQpH�� OD� 6&� SHXW� HIIHFWXHU� XQ� OLVVDJH� SRXU�

pOLPLQHU�OH�EUXLW�GH�KDXWH�IUpTXHQFH��(OOH�GpWHFWH�HQVXLWH�OHV�SLFV�FRUUHVSRQGDQW�j�GHV�
WDFKHV�LVROpHV�RX�FRQQH[HV�DX�GHVVXV�G·XQ�VHXLO�GpWHUPLQp��
/D� VRXUFH� GH� FRQQDLVVDQFHV� *7,� SHXW� HQVXLWH� rWUH� DFWLYpH� SDU� OH� SLORWH� SDU� XQ�

UHWRXU�HQ�DUULqUH�VL�O·LGHQWLILFDWLRQ�XOWpULHXUH�D�pFKRXp�RX�VXU�XQH�DQDO\VH�GHVFHQGDQWH�
VL� XQH� WDFKH�PDQTXDLW�� 'DQV� OH� SUHPLHU� FDV�� OD� 6&� pODUJLUDLW� OD� UpJLRQ� G·DQDO\VH� HW�
DEDLVVHUDLW� OH� VHXLO�GH�GpWHFWLRQ��'DQV� OH� VHFRQG�FDV�� HOOH� FKHUFKHUDLW� j�GpWHFWHU�XQH�
WDFKH�GDQV�XQH�VRXV�UpJLRQ�SDUWLFXOLqUH��
/H� PHVVDJH� GX� SLORWH� FRQWLHQW� FHUWDLQV� DUJXPHQWV� QpFHVVDLUHV� SRXU� H[SORLWHU� OD�

VRXUFH�GH�FRQQDLVVDQFHV�*7,��� O·DJHQGD�� OH�VHXLO�� OH�FRHIILFLHQW�G·DJUDQGLVVHPHQW�� OHV�
FRRUGRQQpHV� GX� FDGUH� GH� IRFDOLVDWLRQ�� 6HXOV� OHV� DUJXPHQWV� XWLOHV� VRQW� SDVVpV�� 3DU�
H[HPSOH�� OHV� FRRUGRQQpHV� GX� FDGUH� GH� IRFDOLVDWLRQ� QH� VRQW� WUDQVPLVHV� TXH� VXU�XQH�
WHQWDWLYH��ORUV�G·XQH�DQDO\VH�GHVFHQGDQWH��GH�UHWURXYHU�XQH�WDFKH�VSpFLILTXH�GDQV�XQH�
UpJLRQ�GpWHUPLQpH��
/·DJHQGD�GH�OD�VRXUFH�GH�FRQQDLVVDQFHV�FRQWLHQW�OD�OLVWH�GHV�GLIIpUHQWV�VSpFLDOLVWHV�

GDQV�OHXU�RUGUH�G·DFWLYDWLRQ��/HV�VSpFLDOLVWHV�SULQFLSDX[�VRQW�OHV�VXLYDQWV���
�

• O·LQLWLDOLVDWLRQ�TXL�DIIHFWH�FHUWDLQV�SDUDPqWUHV��QRWDPPHQW� OH�VHXLO�GH�GpWHFWLRQ�GHV�
SLFV� j� PRLQV� TX·LO� QH� VRLW� IRXUQL� GDQV� OH�PHVVDJH�� /·LQLWLDOLVDWLRQ� DFWLYH� HQVXLWH�
O·DJHQGD� SDU� GpIDXW� RX� ELHQ� OH� UHPSODFH� SDU� O·DJHQGD� FRQWHQX� GDQV� OH� PHVVDJH�
ORUVTXH�OH�SLORWH�HQ�WUDQVPHW�XQ��

• /D�IRFDOLVDWLRQ�DYHF�WURLV�YDULDQWHV�SRVVLEOHV���
 �

��� OD� IRFDOLVDWLRQ� DXWRPDWLTXH� TXL� GpFRXSH� OD� UpJLRQ� OD� SOXV� SUREDEOH� G·XQH�
FRQVWHOODWLRQ�HQ�XWLOLVDQW�GHV�FRUGRQQpHV�DEVROXHV�RX�UHODWLYHV�

��� O·DJUDQGLVVHPHQW� GH� OD� UpJLRQ� TXL� GpFRXSH� OD� UpJLRQ�j�QRXYHDX�HQ� O·DJUDQGLVVDQW�
G·XQ�FRHIILFLHQW�GpWHUPLQp�

��� OD� IRFDOLVDWLRQ�SDUDPpWUpH�TXL�GpFRXSH� OD�UpJLRQ�HQ�XWLOLVDQW� OHV�FRRUGRQQpHV�GH�
FDGUH�GH�IRFDOLVDWLRQ�SURYHQDQW�GX�PHVVDJH�GX�SLORWH��

�
• /H�OLVVDJH�TXL�pOLPLQH�OH�EUXLW�GH�KDXWH�IUpTXHQFH��
• OD�GpWHFWLRQ�GHV� SLFV�TXL�GpWHFWH� OHV� H[WUHPD�GDQV� OH� FDGUH�GH� IRFDOLVDWLRQ�DX�GHVVXV�
G·XQ�VHXLO�GpWHUPLQp��/HV�LQVWDQFHV�GH�SLFV�VRQW�DORUV�FUppHV�DYHF�OHXUV�DPSOLWXGH��
DEVFLVVH�HW�RUGRQQpH��

• OD� WHUPLQDLVRQ� TXL� UHQG� OHV� FRPPDQGHV� DX� SLORWH�� &HSHQGDQW� HQ� FDV� GH� UpVXOWDWV�
DQRUPDX[��QRWDPPHQW�VL�DXFXQH�WDFKH�Q·HVW�WURXYpH��OH�VSpFLDOLVWH�WHUPLQDLVRQ�SHXW�
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GH� QRXYHDX� DFWLYHU� OD� VRXUFH� GH� FRQQDLVVDQFHV�*7,� HQ� FKDQJHDQW� G·DJHQGD�� /H�
VSpFLDOLVWH� WHUPLQDLVRQ� XWLOLVHUD� DORUV� XQ� VHXLO� GH� GpWHFWLRQ� SOXV� IDLEOH� HW� XQ�
FRHIILFLHQW� G·DJUDQGLVVHPHQW�� /H� QRXYHO� DJHQGD� FRPSUHQGUD� O·DJUDQGLVVHPHQW� GH� OD�
UpJLRQ��GpWHFWLRQ�GHV�SLFV��HW�WHUPLQDLVRQ�OXL�PrPH��

���� ,GHQWLILFDWLRQ�GHV�SURWpLQHV�

/·LGHQWLILFDWLRQ�GHV�SURWpLQHV��RX�GHV�FRQVWHOODWLRQV�GH�SURWpLQHV��HVW�UpDOLVp�SDU�OD�
6&� G·DSSDULHPHQW� VWUXFWXUHO�� (OOH� XWLOLVH� OHV� SLFV� GpWHFWpV� GDQV� OD� UpJLRQ� GH�
IRFDOLVDWLRQ�SUpFpGHQWH�HW�HQ�ILOWUH�XQH�FRQILJXUDWLRQ�SRWHQWLHOOH��
4XDQG� OD� FRQVWHOODWLRQ� HVW� XQLTXH�� F·HVW�j�GLUH� TX·LO� Q·\� D� SDV� GH� YDULDQWH�� FHWWH�

FRQILJXUDWLRQ� GRLW� FRUUHVSRQGUH� j� XQ� DSSDULHPHQW� SDUWLHO� RX� WRWDO� DX� PRGqOH�
JpRPpWULTXH��/·DSSDULHPHQW�HVW�SDUWLHO�TXDQG�LO�PDQTXH�XQH�RX�SOXVLHXUV�WDFKHV�VXU�
O·LPDJH�� 3OXVLHXUV� PRGqOHV� FRUUHVSRQGDQW� j� OD� FRQILJXUDWLRQ� FRPSOqWH� RX� ELHQ�
SDUWLHOOH�VRQW�XWLOLVpV�SRXU�UpDOLVHU�O·DSSDULHPHQW��
2Q� UHFKHUFKH� OH� PRGqOH� HQ� XWLOLVDQW� OH� UHWRXU� HQ� DUULqUH� HQ� FDV� G·pFKHF��

,QLWLDOHPHQW��RQ� UHFKHUFKH� OH�PRGqOH� OH�SOXV� FRPSOHW� VXU� O·LPDJH��SXLV�GHV�PRGqOHV�
SDUWLHOV�� MXVTX·DX�PRGqOH�PLQLPDO��/H�PRGqOH�PLQLPDO�G·XQH�FRQILJXUDWLRQ�SDUWLHOOH�
FRPSUHQG� OHV� SLFV� TXL� VRQW� WRXMRXUV� YLVLEOHV� VXU� OH� JHO� TXDQG� OD� FRQVWHOODWLRQ�
FRUUHVSRQGDQWH�HVW�SUpVHQWH��
/·DSSDULHPHQW�HQWUH�OHV�WDFKHV�HW�OHV�PRGqOHV�VH�IDLW�HQ�XWLOLVDQW�GHV�FRQMRQFWLRQV�

GH� FRQGLWLRQV� GDQV� OHV� SUpPLVVHV� GHV� UqJOHV�� &HV� FRQMRQFWLRQV� FRQWLHQQHQW� GHV�
YDULDEOHV�j�LQVWDQFLHU�²�j�UHOLHU�j�GHV�YDOHXUV�H[WUDLWHV�GX�JHO�²�HW�HOOHV�H[SULPHQW�GHV�
FRQWUDLQWHV� JpRPpWULTXHV� VXU� O·HPSODFHPHQW� GHV� WDFKHV� HW� VXU� OHXU� DPSOLWXGH��
/·DSSDULHPHQW�HVW�JUDGXHO���OHV�WDFKHV�OHV�SOXV�KDXWHV�VRQW�WUDLWpHV�G·DERUG��9LHQQHQW�
HQVXLWH�OHV�DXWUHV�SLFV�TXL�VRQW�DMRXWpV�DX�PRGqOH��
/HV� UqJOHV� TXL� H[SULPHQW� OH� PRGqOH� FRPSOHW� GpFULYHQW� JpRPpWULTXHPHQW� OD�

SUpVHQFH� GHV� WDFKHV� HQ� UHODWLRQ� DYHF� OHXU� HQYLURQQHPHQW��/HV� UqJOHV�G·DSSDULHPHQW�
SDUWLHO� XWLOLVHQW� OHV� PrPHV� FRQWUDLQWHV� PDLV� VSpFLILHQW� GH� SOXV� O·DEVHQFH� G·XQH� RX�
SOXVLHXUV�WDFKHV�HQ�FRPSDUDLVRQ�DYHF�OH�PRGqOH�FRPSOHW��
8Q�H[HPSOH�VLPSOLILp�GH�UqJOHV�G·DSSDULHPHQW�FRUUHVSRQGDQW�j�OD�GpWHFWLRQ�GH�6��

HW�GH�6��GH�OD�)LJXUH���HVW�GRQQp�VXU�OH�7DEOHDX����/HV�FRQGLWLRQV�&���&���&��HW�&��
ILOWUHQW� OHV�GHX[� WDFKHV���6�� HW�6��� HQ�GLDJRQDOH� DYHF�GHV� WROpUDQFHV��/HV�YDULDEOHV�j�
LQVWDQFLHU�FRPPHQFHQW�DYHF�XQ�©�?�ª��?x�SDU�H[HPSOH���&��HW�&��DSSDULHQW�GDQV�OD�
FODVVH�©�SLF�ª�OD�WDFKH�?p1�DYHF�O·DPSOLWXGH�?a1��O·DEVFLVVH�?x1��HW�O·RUGRQQpH�?y1�
GH� WHOOH� VRUWH� TX·LO� Q·\� DLW� SDV� GH� SLF� SOXV� JUDQG� GDQV� O·LQWHUYDOOH� UHFWDQJXODLUH�[- 
valx1, + valx1]�[�[- valy1, + valy1]�FHQWUp�DXWRXU�GH�OXL��&��HW�&��
DSSDULHQW� OD� SOXV� JUDQGH� WDFKH� ?p3� DYHF� O·DPSOLWXGH� ?a3�� O·DEVFLVVH� ?x3� HW�
O·RUGRQQpH� ?y3� VLWXpH� GDQV� O·LQWHUYDOOH� UHFWDQJXODLUH� [valx2, valx3]� [�
[valy2, valy3]�UHODWLYHPHQW�j�?p1��
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-

(- valx1, valy1)

(valx2, valy2)

(valx3, valy3)

S3

S1

 

�

)LJXUH���8Q�H[HPSOH�GH�FRQILJXUDWLRQ�GH�WDFKHV��

�
C1 
(class pic ?p1 (amplitude ?a1) and (abscisse ?x1) and (ordonnée ?y1)) 
C2 
( with no 
( class pic ?p2 (amplitude ?a2 ( constraint (> ?a1))) 
 and (abscisse ?x2 ( constraint (> (?x1 – valx1)) and (< (?x1 + valx1)))) 
 and (ordonnée ?y2 ( constraint (> (?y1 – valy1)) and (< (?y1 + valy1)))))) 
C3 
( class pic?p3 (amplitude ?a3) 
 and (abscisse ?x3 ( constraint (> (?x1 + valx2)) and (< (?x1 + valx3)))) 
 and (ordonnée ?y2 ( constraint (> (?y1 + valy2)) and (< (?y1 + valy3))))) 
C4 
( with no 
( class pic?p4 (amplitude ?a4 ( constraint (> ?a3))) 
 and (abscisse ?x4 ( constraint (> (?x1 + valx2)) and (< (?x1 + valx3)))) 
 and (ordonnée ?y4 ( constraint (> (?y1 + valy2)) and (< (?y1 + valy3)))))) 

7DEOHDX���'HV�UqJOHV�G·DSSDULHPHQW��

���� 9pULILFDWLRQ�HW�LQWHUSUpWDWLRQ�

/D�FRQILJXUDWLRQ�WURXYpH�SDU�OD�VRXUFH�GH�FRQQDLVVDQFHV�G·$SSDULHPHQW�VWUXFWXUHO�
HVW�pYDOXpH�SDU�FHOOH�GH�9pULILFDWLRQ�HW�G·LQWHUSUpWDWLRQ��&HWWH�VRXUFH�GH�FRQQDLVVDQFHV�
YpULILH�OD�FRKpUHQFH�GH�OD�FRQVWHOODWLRQ�FRXUDQWH�DYHF�OH�UHVWH�GH�O·HQYLURQQHPHQW��OHV�
DXWUHV� H[WUHPD� GH� OD� UpJLRQ� GH� IRFDOLVDWLRQ�� HW� OHV� FRQVWHOODWLRQV� SUpFpGHPPHQW�
LGHQWLILpHV��
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/D� 6&� GH� YpULILFDWLRQ� HW� G·LQWHUSUpWDWLRQ� SHXW� UHMHWHU� OD� YDULDQWH� WURXYpH�� (OOH�
GpWUXLUD� DORUV� O·LQVWDQFH� HW� UHYLHQGUD� HQ� DUULqUH� HW� UHQGDQW� OH� FRQWU{OH� DX� SLORWH�� /H�
SLORWH�FRQVWUXLUD�DORUV�XQ�QRXYHO�DJHQGD�HQ�FRQVLGpUDQW�OHV�YDULDQWHV�VXLYDQWHV�GH�OD�
FRQVWHOODWLRQ� HW� LO� DFWLYHUD� OD� 6&� G·DSSDULHPHQW� VWUXFWXUHO�� 6L� DXFXQ� PRGqOH� Q·HVW�
WURXYp��XQ�DXWUH�UHWRXU�HQ�DUULqUH�VHUD�WHQWp�VXU�OD�6&�*7,�SRXU�DJUDQGLU�OD�UpJLRQ�GH�
IRFDOLVDWLRQ��
6L�OD�FRQVWHOODWLRQ�HVW�pYDOXpH�DYHF�VXFFqV��OD�6&�GH�YpULILFDWLRQ�HW�G·LQWHUSUpWDWLRQ�

GpWHUPLQHUD� OHV� WDFKHV� PDQTXDQWHV� HW� SRXUUD� SUpGLUH� OHXUV� HPSODFHPHQWV�
DSSUR[LPDWLIV��8QH�DQDO\VH�GHVFHQGDQWH� WHQWHUD�DORUV�GH� OHV�UHWURXYHU�JUkFH�j� OD�6&�
*7,� ²� DYHF� XQ� VHXLO� GH� GpWHFWLRQ� SOXV� EDV� ²� GDQV� GHV� ]RQHV� TXL� HQWRXUHQW� FHV�
HPSODFHPHQWV��
)LQDOHPHQW��RQ�SRXUUD�UHOLHU�FHUWDLQHV�FRQILJXUDWLRQV�GH�SURWpLQHV�j�XQ�GLDJQRVWLF�

PpGLFDO�� /D� 6&� GH� YpULILFDWLRQ� HW� G·LQWHUSUpWDWLRQ� SHUPHW� G·DMRXWHU� GHV� UqJOHV� GH�
GLDJQRVWLF�TXL�SHXYHQW�H[LVWHU��

���� $SSOLFDWLRQ�DX[�DSROLSRSURWpLQHV�GX�SODVPD�

1RXV�DYRQV�UpDOLVp�XQ�SURWRW\SH�GX�V\VWqPH�SRXU� LGHQWLILHU� OHV�DSROLSRSURWpLQHV�
GX�SODVPD��/HV�DSROLSRSURWpLQHV�MRXHQW�XQ�U{OH�GDQV�OH�PpWDEROLVPH�GHV�OLSLGHV�HW�GHV�
YDULDQWHV� SDUWLFXOLqUHV� VRQW� LPSOLTXpHV� GDQV� OHV� PDODGLHV� FDUGLR�YDVFXODLUHV�� 1RXV�
DYRQV� FRQVLGpUp� OHV� DSROLSRSURWpLQHV� $�,�� $�,,�� &��� HW� &��� SRXU� OHVTXHOOHV� QRXV�
DYRQV�GpWHUPLQp�OHV�UpJLRQV�GH�IRFDOLVDWLRQ��OHV�PpWKRGHV�G·DFFqV��OHV�HPSODFHPHQWV�
GHV�WDFKHV�DYHF�OHXUV�YDULDQWHV��&H�WUDYDLO�V·HVW�IDLW�HQ�FROODERUDWLRQ�DYHF�OH�&HQWUH�GH�
PpGHFLQH�SUpYHQWLYH�GH�9DQG±XYUH�OqV�1DQF\��/·H[SHUWLVH�D�pWp�DFTXLVH�GXUDQW�GHV�
HQWUHWLHQV� DYHF� XQH� SKDUPDFLHQQH� KDELWXpH� j� O·LQWHUSUpWDWLRQ� YLVXHOOH� GHV� JHOV�
G·pOHFWURSKRUqVH��
/HV� ELRORJLVWHV� FRQVLGqUHQW� G·DERUG� OD� UpJLRQ� GH� OD� SUpDOEXPLQH�� DLQVL� TXH� OHV�

FKDvQHV�G·KDSWRJORELQHV�α��� HW�α���SRXU�SUHQGUH�GHV�SRLQWV�G·DQFUDJH��/H� V\VWqPH�
UHSURGXLW�FH�SURFHVVXV�DYHF�XQ�SUHPLHU�JURXSH�GH�VRXUFHV�GH�FRQQDLVVDQFHV���OHV�6&�
KDSWRJORELQH�� /D� 6&�*7,� KDSWRJORELQH� IRFDOLVH� VRQ� DWWHQWLRQ� VXU� FHWWH� UpJLRQ� TXL�
FRXYUH�j�SHX�SUqV� OH�TXDUW� LQIpULHXU�JDXFKH�GX�JHO��(OOH�GpWHFWH� O·HQVHPEOH�GHV�SLFV�
FRPSULV�GDQV�FH�FDGUH��
/H�FRQWU{OH�HVW�SDVVp�j�OD�VRXUFH�GH�FRQQDLVVDQFHV�G·DSSDULHPHQW�VWUXFWXUHO�HW�OHV�

PRGqOHV� VRQW� LQVWDQFLpV� JUDGXHOOHPHQW� HW� pYHQWXHOOHPHQW� SDUWLHOOHPHQW�� HQ� XWLOLVDQW�
OHV� SLFV� WURXYpV� MXVTX·j� REWHQLU� XQ� PRGqOH�� /D� 6&� G·DSSDULHPHQW� VWUXFWXUHO� GHV�
KDSWRJORELQHV� FRQWLHQW� SOXVLHXUV� PRGqOHV� QRWDPPHQW� SRXU� WHQLU� FRPSWH� GH� OHXU�
SRO\PRUSKLVPH��3DU�H[HPSOH��VXU�OD�)LJXUH����O·KDSWRJORELQH�α���Q·HVW�FRPSRVp�TXH�
G·XQH� WDFKH� FODLUHPHQW� YLVLEOH� DORUV� FKH]� G·DXWUHV� VXMHWV� LO� \� D� XQ� DOLJQHPHQW� GH�
SOXVLHXUV� WDFKHV�� /HV� WDFKHV� VRQW� LGHQWLILpHV� HW� O·XQH� G·HOOHV� HVW� G·XQH� LPSRUWDQFH�
SDUWLFXOLqUH���OD�JUDQGH�WDFKH�GH�OD�FKDvQH�GH�SUpDOEXPLQH��6RQ�DEVFLVVH�VHUW�GH�SRLQW�
GH� UpIpUHQFH� SRXU� O·LGHQWLILFDWLRQ� GHV� FRQVWHOODWLRQV� VXLYDQWHV�� (Q� FDV� G·pFKHF�� OH�
FRQWU{OH�HVW�UHQGX�j�OD�6&�*7,�TXL�DJUDQGLUD�OH�FDGUH�GH�IRFDOLVDWLRQ��
/D�6&�GH�9pULILFDWLRQ�HW�G·LQWHUSUpWDWLRQ�GH�O·KDSWRJORELQH�YpULILH�OD�FRKpUHQFH�GHV�

WDFKHV�DSSDULpHV�DYHF�FHOOHV�TXL�UHVWHQW��(Q�FDV�G·LQFRKpUHQFH��RQ�RSqUH�XQ�UHWRXU�HQ�
DUULqUH�VXU�OD�6&�G·DSSDULHPHQW�VWUXFWXUHO��3RXU�FHUWDLQHV�LQVWDQFLDWLRQV�SDUWLHOOHV��SDU�



��� $5&+,7(&785(�'(�6<67(0(6�'(�5$,6211(0(17�

H[HPSOH�VL� OD� WDFKH�JDXFKH�GH�OD�SUpDOEXPLQH�PDQTXH�� OD�6&�*7,�VHUD�DFWLYpH�SRXU�
OHV�UHWURXYHU��)LQDOHPHQW��OD�6&�$14�TXDQWLILH�OHV�WDFKHV��
4XDQG� OH� F\FOH� HVW� WHUPLQp�� G·DXWUHV� FRQVWHOODWLRQV� VRQW� WUDLWpHV� HQ� XWLOLVDQW� OH�

PrPH�SULQFLSH���
�

��� YHUV�OH�EDV�� OHV�DSROLSRSURWpLQHV�GH�SRLGV�IDLEOHV���DSRF&�HW�DSR$�,,��VL�HOOHV�VRQW�
SUpVHQWHV�HQ�XWLOLVDQW�OHXUV�SRO\PRUSKLVPHV�OHV�SOXV�FRXUDQWV��

��� YHUV� OH� KDXW�� OD� FRQVWHOODWLRQ� GHV� DSR$�,� HQ� FRPPHQoDQW� DYHF� OD�
SURDSROLSRSURWpLQH�$�,�GRQW� O·DEVFLVVH�HVW�DSSUR[LPDWLYHPHQW�pJDOH�j�FHOOH�GH� OD�
JUDQGH�WDFKH�GH�OD�SUpDOEXPLQH��
�
/D�)LJXUH���GRQQH�OHV�pWDSHV�VLPSOLILpHV�GH�O·LGHQWLILFDWLRQ�GH�OD�FKDvQH�G·DSR$�,���
�

��� XQH�UpJLRQ�HVW�H[WUDLWH�FRQWHQDQW�OD�SUpDOEXPLQH��OHV�FKDvQHV�G·KDSWRJORELQHV�α���
HW�α���R��OHV�SURFpGXUHV�G·LPDJHV�LGHQWLILHQW�OHV�H[WUHPD��6&�*7,�KDSWRJORELQH���

��� /HV� UqJOHV� G·LGHQWLILFDWLRQ� VWUXFWXUHOOH� LGHQWLILHQW� OHV� DOLJQHPHQWV� GH� WDFKHV� TXL�
FRUUHVSRQGHQW�j�OD�SUpDOEXPLQH�HW�DX[�FKDvQHV�G·KDSWRJORELQHV�α���HW�α����6&�$6�
KDSWRJORELQH���

��� /D� JUDQGH� WDFKH� GH� OD� FKDvQH� GH� SUpDOEXPLQH� HVW� LGHQWLILpH�� 6RQ� S,� SHUPHW� GH�
GpWHUPLQHU� XQ� QRXYHDX� FDGUH� GH� IRFDOLVDWLRQ� FRQWHQDQW� OD� WDFKH� GH� OD�
SURDSROLSRSURWpLQH�$�,�HW�OD�FKDvQH�G·DSROLSRSURWpLQH�$�,��6&�*7,�$SR$,���

��� /D�WDFKH�GH�SURDSROLSRURWpLQH�$�,�HVW�GpWHUPLQpH�JUkFH�DX�S,�GH�OD�SUpDOEXPLQH�HW�
VLPXOWDQpPHQW� DYHF� O·H[LVWHQFH� GH� OD� FKDvQH� G·DSR$�,� MXVWH� HQ� GHVVRXV� �6&� $6�
$SR$,���
�
�

Préalbumine
La détermination du pI
de la tache majeure

permet de prédire la
zone de l’Apo. A-I

proapolipoprotéine A-I
et de la

 chaîne A-I

Identification de la

avec phénotype

Identification et
extraction de la région d’analyse

des haptoglobines

Identification
des chaînes d’haptoglobines

et de la chaîne de
préalbumine

1 2

3 4

�

)LJXUH���/·LGHQWLILFDWLRQ�VLPSOLILpH�GH�O·DSROLSRSURWpLQH�$�,��
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-·DL�SX�pYDOXHU�OH�SURWRW\SH�VXU�FLQT�JHOV�GH�TXDOLWp�PpGLRFUH�IRXUQLV�SDU�OH�&HQWUH�
GH�PpGHFLQH�SUpYHQWLYH��&H�FKRL[�D�pWp�IDLW�j�GHVVHLQ��FDU�LO�UHSUpVHQWH�XQH�VRUWH�GH�
SLUH�FDV�G·DQDO\VH�TXRWLGLHQQH�FOLQLTXH��/HV�FKDvQHV�GH�SUpDOEXPLQH�HW�G·KDSWRJORELQH�
α���HW�α���WRXW�FRPPH�OHV�DSROLSRURWpLQHV�$�,��$�,,��&���HW�&���RQW�pWp�LGHQWLILpHV�
DYHF�VXFFqV�j�O·H[FHSWLRQ�GH�O·$SR�$�,�G·XQ�JHO�R��OH�V\VWqPH�D�pWLTXHWp�XQH�FKDvQH�HQ�
GHVVRXV��

���� &RQFOXVLRQ�

������ 3HUVSHFWLYHV�SRXU�O·pOHFWURSKRUqVH�

$X�FRXUV�GH�PD� WKqVH�� M·DL� FRQoX� HW� LPSODQWp�XQ�SURWRW\SH�SRXU� LQWHUSUpWHU�GHV�
pOHFWURSKRUqVHV�ELGLPHQVLRQQHOOHV��6RQ�DUFKLWHFWXUH� V·HVW� IRQGpH� VXU�GHV� WHFKQLTXHV�
PXOWL�DJHQWV�� /H� V\VWqPH� D� SHUPLV� OD� UHSURGXFWLRQ� G·XQH� FRQQDLVVDQFH� KXPDLQH�
REWHQXH�DXSUqV�GH�ELRORJLVWHV�SRXU�LGHQWLILHU�GHV�SURWpLQHV�VXU�XQ�JHO��,O�SHUPHW�DXVVL�
GH� UHOLHU� FHUWDLQHV� FRQILJXUDWLRQV� GH� SURWpLQHV� j� GHV� ULVTXHV� RX� j� XQH� SDWKRORJLH�
TXDQG�OD�FRQQDLVVDQFH�VXU�OH�VXMHW�HVW�GLVSRQLEOH��
8QH�GHV�OLPLWHV�TXH�M·DYDLV�GpFULWHV�j�OD�ILQ�GH�PD�WKqVH�VH�WURXYDLW�GDQV�OHV�ODFXQHV�

SRWHQWLHOOHV� GH� OD� FRQQDLVVDQFH��� GHV� FRQILJXUDWLRQV�TXL�Q·DXUDLHQW�SDV� pWp�GpWDLOOpHV�
SDU� O·H[SHUW�� 2Q� SHXW� VH� WURXYHU� HQ� SUpVHQFH�� SDU� H[HPSOH�� GH� YDULDQWHV� UDUHV� RX�
LQFRQQXHV��/H�PRGqOH�FRUUHVSRQGDQW�QH�VHUD�DORUV�SDV�GDQV�OD�EDVH�GH�FRQQDLVVDQFHV��
'DQV� OH� PHLOOHXU� GHV� FDV�� OD� IRUPH� GH� FHWWH� FRQILJXUDWLRQ� QH� V·DSSDULHUD� j� DXFXQ�
PRGqOH�� /H� V\VWqPH� pFKRXHUD� j� O·LGHQWLILHU� HW� OD� UHMHWWHUD� FRPPH� LQFRQQXH��
&HSHQGDQW�� OHV� PRGqOHV� JpRPpWULTXHV� FRQWLHQQHQW� GHV� WROpUDQFHV� TXL� SHXYHQW�
WRXMRXUV�IDLUH�WRPEHU�OD�QRXYHOOH�FRQVWHOODWLRQ�GDQV�XQH�PDXYDLVH�GHVFULSWLRQ��
(Q� ������ O·pOHFWURSKRUqVH� ELGLPHQVLRQQHOOH� pWDLW� DVVH]� LPSUpFLVH� HW� G·XQH�

H[SORLWDWLRQ�SOXW{W�GLIILFLOH��'HSXLV�VD�UHSURGXFWLELOLWp�HVW�GHYHQXH�ELHQ�PHLOOHXUH�HW�
GHV�NLWV�PDQLDEOHV�VRQW�PDLQWHQDQW�GLVSRQLEOHV��$SUqV�XQH�SpULRGH�R��HOOH�D�VXVFLWp�
XQ�LQWpUrW�PRLQV�JUDQG��VD�GLIIXVLRQ�V·pWHQG�GH�QRXYHDX��&HFL�HVW�HQ�JUDQGH�SDUWLH�G��
DX� VpTXHQoDJH� HQ� PDVVH� GH� JpQRPHV�� 'HV� VpTXHQFHV� JpQpWLTXHV� FRPSOqWHV� VRQW�
GLVSRQLEOHV� SRXU� FHUWDLQV� RUJDQLVPHV�� (Q� SDUDOOqOH� VH� GpYHORSSHQW� GHV� FDUWHV�
pOHFWURSKRUpWLTXH�GH�SOXV�HQ�SOXV�SUpFLVHV�FRPPH�FHOOH�GH�O·(��&ROL��9DQ%RJHOHQ�HW�
DO�� ������� /·LQWpUrW� GHV� ELRORJLVWHV� VH� SRUWH� GH� SOXV� HQ� SOXV� VXU� OH� GpFKLIIUDJH� GHV�
IRQFWLRQV�GHV�JqQHV���FRPPHQW�HW�TXDQG� LOV�V·H[SULPHQW��3RXU�FHFL�� O·pOHFWURSKRUqVH�
ELGLPHQVLRQQHOOH�HVW�XQH�WHFKQLTXH�GH�FKRL[��
/D� PHLOOHXUH� UHSURGXFWLELOLWp� GX� SURFpGp� pOHFWURSKRUpWLTXH� UHQG� PpWKRGH�

G·LQWHUSUpWDWLRQ�IRQGpH�VXU� O·H[SHUWLVH�SOXV�ILDEOH��$FWXHOOHPHQW��RQ�FRPSDUH�HQFRUH�
OHV� JHOV� G·XQH� PrPH� VpULH�� /D� WHFKQLTXH� IRQGpH� VXU� GHV� FRQQDLVVDQFHV� SUpDODEOHV�
SHUPHW�XQ�pWLTXHWDJH�SDUWLHO�GHV�SURWpLQHV�G·XQ�JHO�HW� OHXU� LGHQWLILFDWLRQ��'H�SOXV�OD�
GLVSRQLELOLWp� GH� JUDQGHV� EDVHV� GH� GRQQpHV� VXU� OHV� SURWpLQHV� RXYUH� OD� YRLH� j� XQ�
pWLTXHWDJH� FRPSOHW�� -·DYDLV� H[SRVp� FHWWH� SRWHQWLDOLWp� j� OD� ILQ� GH� PD� WKqVH� �1XJXHV�
����E��� ,O� HVW� YUDLVHPEODEOH�TXH�ELHQW{W�� LO� VHUD�SRVVLEOH�GH� FRPSDUHU�XQ�JHO� j� XQH�
EDVH�GLVWDQWH�SRXU�pYDOXHU�OHV�GLIIpUHQFHV�G·H[SUHVVLRQ�GHV�SURWpLQHV�HW�OHV�FRPSDUHU�
j�GHV�UpVXOWDWV�REWHQXV�DLOOHXUV�HW�j�XQ�DXWUH�PRPHQW��-·DL�HQWDPp�XQH�FRRSpUDWLRQ�j�
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FH� VXMHW� ²� HQFRUH� HPEU\RQQDLUH� ²� DYHF�)UDQFLV�%LYLOOH� GH� O·,QVWLWXW� 3DVWHXU� VXU� GHV�
SURWpLQHV�GH�O·(��&ROL��

������ /·pYROXWLRQ�GH�O·DUFKLWHFWXUH�

2.8.2.1 DictaM ed 

$SUqV�DYRLU�REWHQX�XQ�SRVWH�GH�0DvWUH�GH�FRQIpUHQFHV�j�&DHQ��MH�PH�VXLV�FRQVDFUp�
j�O·LQIRUPDWLTXH�OLQJXLVWLTXH�HW�GDQV�XQ�SUHPLHU�WHPSV�j�OD�FRQFHSWLRQ�GX�V\VWqPH�GH�
GLDORJXH� RUDO� 'LFWD0HG� �1XJXHV� HW� DO�� ������ 1XJXHV� HW� DO�� �����D��� 1XJXHV� HW� DO��
�����E���&D]HQDYH�HW�DO���������
'LFWD0HG� D� XWLOLVp� XQ� GLVSRVLWLI� GH� UHFRQQDLVVDQFH� YRFDOH� GH� PRWV� LVROpV� GX�

FRPPHUFH�DLQVL�TX·XQ�FLUFXLW�GH�V\QWKqVH�GH�SDUROH��'LFWD0HG�DFFHSWDLW�OHV�pQRQFpV�
GH� O·XWLOLVDWHXU�HW� LO�HQ�UpDOLVDLW�XQH�DQDO\VH�V\QWD[LTXH��,O�FRQVWUXLVDLW�VLPXOWDQpPHQW�
XQH� UHSUpVHQWDWLRQ� VpPDQWLTXH� GHV� SKUDVHV�� 'LFWD0HG� DYDLW� OD� FDSDFLWp� G·LQWHUDJLU�
RUDOHPHQW�DYHF�O·XWLOLVDWHXU��/·DQDO\VHXU�V\QWD[LTXH��QRWDPPHQW��DFFHSWDLW�OHV�IRUPHV�
LQWHUURJDWLYHV� HW�� JUkFH� j� O·DQDO\VHXU� VpPDQWLTXH�� 'LFWD0HG� SRXYDLW� UpSRQGUH� j�
FHUWDLQHV�TXHVWLRQV�FRQFHUQDQW�GHV�HQWLWpV�SUpFpGHPPHQW�GpFULWHV��
'LFWD0HG�D�GLYLVp�HW�RUJDQLVp� OHV�FRQQDLVVDQFHV�GH�V\QWD[H��GH�VpPDQWLTXH�HW�GH�

GLDORJXH�GDQV�XQH�VWUXFWXUH�PRGXODLUH��6RQ�DUFKLWHFWXUH�V·HVW�DSSX\pH�VXU�XQ�V\VWqPH�
PXOWL�DJHQWV�� (OOH� D� ODUJHPHQW� KpULWp� GH� OD� VWUXFWXUH� GX� V\VWqPH� G·LQWHUSUpWDWLRQ�
G·pOHFWRSKRUqVHV��)LJXUH�����
�

Circuit de 
synthèse vocale Dialogue

Sémantique

Grammaire Base de 
règles 

MotsMots

Lexique Classes
d’objets 

Agenda
d’objets 

Syntaxe

Circuit de recon- 
naissance vocale 

�
)LJXUH���/·DUFKLWHFWXUH�GX�V\VWqPH�GH�GLDORJXH�RUDO�'LFWD0HG��

�
/D� PpWKRGH� GH� UHFKHUFKH� GH� VROXWLRQV� SRXU� LGHQWLILHU� OHV� FRQVWHOODWLRQV� GH�

SURWpLQHV�DXVVL�ELHQ�TXH�FHOOH�GH�O·DQDO\VH�OLQJXLVWLTXH�GH�'LFWD0HG�RQW�UHSRVp�VXU�OH�
UHWRXU�HQ�DUULqUH�HQ�FDV�G·pFKHF��
8QH�DXWUH�JHVWLRQ�GX�UDLVRQQHPHQW�HVW�SRVVLEOH�HQ�pPHWWDQW�HW�HQ�H[SORUDQW�GHV�

K\SRWKqVHV�HQ�SDUDOOqOH��8Q�GHV�DOJRULWKPHV�GH�UDLVRQQHPHQW�K\SRWKpWLTXH�HVW�FHOXL�
GH� O·$706� ²� $VVXPSWLRQ�EDVHG� 7UXWK� 0DLQWHQDQFH� 6\VWHP� ²� �GH� .OHHU� ������� /D�
UHFKHUFKH� GH� VROXWLRQV� VH� IDLW� HQ� FRQVLGpUDQW� SOXVLHXUV� K\SRWKqVHV� j� OD� IRLV� DX� OLHX�
G·XQH� VHXOH�� 2Q� GpYHORSSH� OHV� K\SRWKqVHV� SDU� XQ� UDLVRQQHPHQW� HQ� XWLOLVDQW� GHV�
UqJOHV�� ,O� HQ� UpVXOWH� j� FKDTXH�pWDSH�HW�SRXU�FKDTXH�K\SRWKqVH�XQ�HQVHPEOH�GH� IDLWV�
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TX·RQ� SHXW� IXVLRQQHU� GHX[� j� GHX[�� 2Q� SHXW� SDU� DLOOHXUV� SRVHU� GHV� FRQWUDLQWHV�
JpQpUDOHV�GH�FRQWUDGLFWLRQ�VXU�OHV�IDLWV���
�

Si Fait A et Fait B alors faux. 
�
6L�DX�FRXUV�GX�GpYHORSSHPHQW�G·XQH�GHV�K\SRWKqVHV�RX�G·XQH�IXVLRQ�Fait A�HW�

Fait B�DSSDUDLVVHQW�HQVHPEOH��DORUV�O·K\SRWKqVH�FRUUHVSRQGDQWH�VHUD�pOLPLQpH��

2.8.2.2 Le recal age d’ im ages radar 

­� OD� VXLWH� GH� O·LQWHUSUpWDWLRQ� G·pOHFWURSKRUqVHV�� M·DL� FRQVWUXLW� XQ� SURWRW\SH� SRXU�
UHFDOHU�GHV� LPDJHV�GH� UDGDU� VXU�XQH� FDUWH� JpRJUDSKLTXH��/·RUJDQLVDWLRQ�JpQpUDOH�GX�
V\VWqPH�D�pWp�OD�PrPH�TXH�SRXU�O·LQWHUSUpWDWLRQ�GHV�pOHFWURSKRUqVHV�HW�HOOH�D�DVVRFLp�
GHV�RSpUDWHXUV�GH�WUDLWHPHQW�G·LPDJH�HW�GHV�PpWKRGHV�GH�UDLVRQQHPHQW��'DQV�OH�FDV�
G·XQH� LPDJH� UDGDU� FHSHQGDQW�� OHV� REMHWV� SHUWLQHQWV�QH� VRQW�SOXV� OHV� WDFKHV�PDLV� OHV�
URXWHV�� /H� UHFDODJH� QpFHVVLWH� GH� FRPSDUHU� OHV� SDUDPqWUHV� GHV� URXWHV� G·XQH� FDUWH� j�
FHOOH� GHV� URXWHV�G·XQH� LPDJH��/HV�RSpUDWHXUV�GH� WUDLWHPHQW�RQW�GRQF� FRPSRUWp�GHV�
GpWHFWHXUV�GH�OLJQHV�GURLWHV�IRQGpV�VXU�OD�WUDQVIRUPDWLRQ�GH�+RXJK��
/H� SURFHVVXV� GH� UDLVRQQHPHQW� D� XWLOLVp� XQ� $706�� ,O� JpQpUDLW� OHV� K\SRWKqVHV�

G·DSSDULHPHQW�HQWUH�OHV�VHJPHQWV�UHFWLOLJQHV�GH�URXWH�GH�OD�FDUWH�HW�FHX[�REWHQXV�SDU�
OD� WUDQVIRUPDWLRQ� GH�+RXJK� GH� O·LPDJH� UDGDU�� /H� GpYHORSSHPHQW� GX� UDLVRQQHPHQW�
FRPELQDLW� OHV� URXWHV� LQFUpPHQWDOHPHQW�� 6·LO� VH� SURGXLVDLW� XQH� LQFRKpUHQFH�
G·RULHQWDWLRQ�j�XQ�PRPHQW�GRQQp��O·K\SRWKqVH�pWDLW�pFDUWpH�GpILQLWLYHPHQW��VLQRQ�HOOH�
UHVWDLW� YDOLGH�� 6XU� OHV� TXDWUH� LPDJHV� GH� WHVW�� WURLV� RQW� SX� rWUH� UHFDOpHV� DYHF� VXFFqV�
�$PDW�HW�DO���������
­�OD�VXLWH�GH�'LFWD0HG��j�SDUWLU�GH�������XQ�VHFRQG�DQDO\VHXU�V\QWD[LTXH�D�XWLOLVp�

OD�JHVWLRQ�G·K\SRWKqVHV��,O�D�pWp�UpDOLVp�GDQV�OH�FDGUH�GH�OD�WKqVH�GH�3LHUUH�2OLYLHU�(O�
*XHGM� ������� HW� LO� V·HVW� IRQGp� VXU� GHV� WHFKQLTXHV� GH� ©�FKDUWV�ª�� %LHQ� TXH� OHV�
WHUPLQRORJLHV� VRLHQW� GLIIpUHQWHV��0DWV�:LUpQ� ������� SS� ��������� D�PRQWUp� TXH� OHV�
FKDUWV� HW� OHV� $706� VRQW� pTXLYDOHQWV� VXU� OD� SOXSDUW� GHV� SRLQWV�� /D� VHXOH� GLIIpUHQFH�
LPSRUWDQWH� HVW� TXH� OD� JHVWLRQ� GHV� K\SRWKqVHV� G·XQ� FKDUW� HVW� ©�OLQpDULVpH�ª� SDU� OD�
VWUXFWXUH�GH�JDXFKH�j�GURLWH�GHV�PRWV�G·XQH�SKUDVH��





�

����
$QDO\VH�V\QWD[LTXH�
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���� 3UpVHQWDWLRQ�

-·DL�DERUGp�O·DQDO\VH�V\QWD[LTXH�SDU�OH�ELDLV�GX�GLDORJXH�RUDO�DYHF�XQH�PDFKLQH��/H�
SUHPLHU� V\VWqPH� GH� GLDORJXH� UpDOLVp� DYHF� O·DLGH� G·pWXGLDQWV� ²� 'LFWD0HG� ²� XWLOLVDLW�
FRPPH� QRWDWLRQ� JUDPPDWLFDOH� XQH� YDULDQWH� GHV� '&*� ²� 'HILQLWH� &ODXVH� *UDPPDUV�
�1XJXHV�HW�DO��������1XJXHV�HW�DO��������1XJXHV�HW�DO�������D���1XJXHV�HW�DO�������E���
&D]HQDYH�HW�DO���������
/H� IRUPDOLVPH� GHV� '&*� �3HUHLUD� 	� :DUUHQ� ������ HVW� FHOXL� GHV� JUDPPDLUHV�

V\QWDJPDWLTXHV��,O�FRQYLHQW�SRXU�GHV�GLDORJXHV�OLPLWpV��PDLV�LO�V·DYqUH�LQVXIILVDQW�SRXU�
XQH�pQRQFLDWLRQ�SOXV�VSRQWDQpH��3DU�DLOOHXUV��FH�IRUPDOLVPH�HVW� LQFDSDEOH�GH�GpFULUH�
GHV� WH[WHV� pFULWV� WRXW�YHQDQW��&HFL� j� FDXVH�GH� O·LQFRUUHFWLRQ�GH�FHUWDLQHV�SKUDVHV�RX�
GHV� GpIDXWV� GH� FRXYHUWXUH� JUDPPDWLFDOH�� (Q� DGPHWWDQW� TX·RQ� SXLVVH� REWHQLU� XQH�
FRXYHUWXUH� H[KDXVWLYH�� OD� JUDPPDLUH� FRUUHVSRQGDQWH� LPSOLTXHUDLW� XQH� FRPSOH[LWp�
G·DQDO\VH� HW� XQH� DPELJXwWp� H[WUrPHPHQW� LPSRUWDQWH�� LPSRVVLEOHV� j� WUDLWHU� WHOOHV�
TXHOOHV��
3RXU� DSSRUWHU� XQH� VROXWLRQ�� QRXV� DYRQV� pWXGLp� HW� UpDOLVp� XQ� V\VWqPH� G·DQDO\VH�

V\QWD[LTXH��(O�*XHGM�	�1XJXHV�������(O�*XHGM�	�1XJXHV�������(O�*XHGM�������VH�
IRQGDQW� VXU� OD� WHFKQLTXH�GHV�&KDUWV�DFWLIV� �(DUOH\��������/H�V\VWqPH�IRQFWLRQQH�HQ�
PRGH� DVFHQGDQW� HW� GHVFHQGDQW�� ,O� XWLOLVH� XQ� IRUPDOLVPH� GXDO� FRPELQDQW� GHV�
JUDPPDLUHV�V\QWDJPDWLTXHV�HW�GH�GpSHQGDQFH��
/·DQDO\VHXU�SHXW�JpUHU�OHV�WUHLOOLV�GH�PRWV��&HV�WUHLOOLV�FRUUHVSRQGHQW�j�OD�VXLWH�GHV�Q�

PHLOOHXUHV� K\SRWKqVHV� GH� PRWV� TXH� OD� SOXSDUW� GHV� V\VWqPHV� GH� UHFRQQDLVVDQFH�
IRXUQLVVHQW� SRXU� FKDTXH� PRW� SURQRQFp� SDU� XQ� ORFXWHXU�� &KDTXH� K\SRWKqVH�
FRUUHVSRQG�j�XQH�OLVWH�GH�PRWV�RUGRQQpV�HW�DIIHFWpV�G·XQ�FRHIILFLHQW�GH�PpULWH�²�OD�1�
%HVW�OLVW�²��1RWUH�DQDO\VHXU�H[DPLQH�j�FKDTXH�IRLV�OH�SUHPLHU�PRW�GH�OD�OLVWH�HW�SHXW�OH�
UHMHWHU� VL� FHOXL�FL� QH�PqQH�SDV� j�XQH�H[SUHVVLRQ�JUDPPDWLFDOH� FRUUHFWH�� LO� FRQVLGqUH�
DORUV�OHV�PRWV�VXLYDQWV�GH�OD�OLVWH���
/·DQDO\VHXU� SHXW� SURFpGHU� j� XQH� DQDO\VH� SDUWLHOOH� GHV� FRQVWLWXDQWV� HW� JpUHU�

SOXVLHXUV� K\SRWKqVHV� VXU� OD� VWUXFWXUH� GH� FHV� FRQVWLWXDQWV��'H� FHWWH�PDQLqUH�� LO� SHXW�
LGHQWLILHU�FHUWDLQHV�SDUWLHV�FRUUHFWHV�G·XQH�SKUDVH��PrPH�VL�JOREDOHPHQW�FHWWH�SKUDVH�
HVW�LQFRUUHFWH�RX�VL�HOOH�Q·HVW�SDV�HQWLqUHPHQW�FRXYHUWH�SDU�OD�JUDPPDLUH��/·DQDO\VHXU�
UHWLHQGUD� OHV� VHJPHQWV� FRUUHFWV� HW� LO� ODLVVHUD� OHV� DXWUHV� GH� F{Wp�� /·DQDO\VHXU� HQILQ�
UDWWDFKH�HQWUH�HX[�OHV�VHJPHQWV�UHWHQXV�HQ�XWLOLVDQW�XQH�JUDPPDLUH�GH�GpSHQGDQFH��

���� 3RXUTXRL�XQH�DQDO\VH�V\QWD[LTXH"�

/·DPpOLRUDWLRQ�FRQWLQXH�GHV�SHUIRUPDQFHV�GHV�V\VWqPHV�GH�UHFRQQDLVVDQFH�YRFDOH�
RXYUH�OD�YRLH�j�GHV�DSSOLFDWLRQV�GH�GLDORJXH�pYROXp��/H�WDX[�GH�UHFRQQDLVVDQFH�HVW�GH�
SOXV� GH� ���� GH�PRWV� FRUUHFWHPHQW� UHFRQQXV� SRXU� GHV� YRFDEXODLUHV� TXL� DWWHLJQHQW�
PDLQWHQDQW� SOXVLHXUV� GL]DLQHV� GH� PLOOLHUV� GH�PRWV�� &HV� V\VWqPHV� SHXYHQW� RSpUHU� j�
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WUDYHUV� XQ� PLFURSKRQH� RX� ELHQ� j� WUDYHUV� XQ� WpOpSKRQH�� 'DQV� FH� GHUQLHU� FDV�� OH�
YRFDEXODLUH�Q·H[FqGH�FHSHQGDQW�SDV�FHQW�PRWV��&HV�V\VWqPHV�SHUPHWWHQW��DX�GHOj�GH�
OD� VLPSOH� GLFWpH�� OD� FRQVWUXFWLRQ� GH� VHUYHXUV� WpOpSKRQLTXHV� pODERUpV� HW� G·LQWHUIDFHV�
OLQJXLVWLTXHV�LQWHUDFWLYHV��
3DUDOOqOHPHQW��O·DQDO\VH�DXWRPDWLTXH�G·LQIRUPDWLRQV�HW�VRQ�H[WUDFWLRQ�D�FRQQX�XQH�

H[SORVLRQ�� &HWWH� H[SORVLRQ� HVW� SRXU� ODUJH� SDUW� GXH� j� OD� GLVSRQLELOLWp� G·XQH� PDVVH�
FRQVLGpUDEOH�GH� WH[WHV�pOHFWURQLTXHV��QRWDPPHQW�j�WUDYHUV� O·,QWHUQHW��'HV�©�PRWHXUV�
GH� UHFKHUFKH�ª� VRQW�PDLQWHQDQW�FDSDEOHV�GH�FROOHFWHU�GHV� WpUD�RFWHWV�GH�GRQQpHV�HQ�
TXHOTXHV� VHPDLQHV�� &HWWH� PDVVH� GH� GRQQpHV� HVW� G·XQ� SRWHQWLHO� FRQVLGpUDEOH� j�
FRQGLWLRQ�GH�SRXYRLU�O·H[SORLWHU�DXWRPDWLTXHPHQW��(OOH�RIIUH�OD�SRVVLELOLWp�GH�PHWWUH�
j� OD� SRUWpH� GH� FKDFXQ� GHV� FRQQDLVVDQFHV� HW� XQ� VDYRLU� j� XQ� FR�W� ELHQ� PRLQGUH�
TX·DXMRXUG·KXL��
/HV� PRGqOHV� OLQJXLVWLTXHV� DFWXHOV� GH� QRPEUHX[� V\VWqPHV� XQLYHUVLWDLUHV� HW�

LQGXVWULHOV�� TXH� FH� VRLW� SRXU� OHV� V\VWqPHV� G·H[WUDFWLRQ� G·LQIRUPDWLRQV� RX� ELHQ� OHV�
PDFKLQHV� GH� UHFRQQDLVVDQFH� YRFDOH�� VH� IRQGHQW� VXU� FHUWDLQHV� SURSULpWpV� VWDWLVWLTXHV�
GHV�PRWV�RX�GHV�VXLWHV�GH�PRWV��2Q�XWLOLVH� OD�IRUPXOH� Tf Idf× �²� OD�IUpTXHQFH�GHV�
WHUPHV� G·XQ� GRFXPHQW� SDU� OD� IUpTXHQFH� LQYHUVH� GX� QRPEUH� GH� GRFXPHQWV� TXL�
FRQWLHQQHQW� FH� WHUPH�²�SRXU� OD� UHFKHUFKH�G·LQIRUPDWLRQV�HW� OHV�Q�JUDPPHV�SRXU� OD�
UHFRQQDLVVDQFH� YRFDOH�� &HV� SUREDELOLWpV� GH� VpTXHQFH� SHXYHQW� DXVVL� FRQWULEXHU� j�
GpWHUPLQHU�OHV�FDWpJRULHV�V\QWD[LTXHV�GHV�PRWV��PDLV�HOOHV�QH�SHUPHWWHQW�SDV�GH�VDLVLU�
OH�VHQV�GH�SKUDVHV��QL�G·XQ�WH[WH�FRPSOHW��
2Q�FRQVLGqUH�JpQpUDOHPHQW�TX·XQH�DQDO\VH�V\QWD[LTXH�VWUXFWXUHOOH��GH�FRXYHUWXUH�

FRQYHQDEOH�� HVW� QpFHVVDLUH� SRXU� UpDOLVHU� XQH� LQWHUSUpWDWLRQ� VpPDQWLTXH� UREXVWH� HW�
SRXU� FRPSUHQGUH� XQ� pQRQFp� RX� XQ� WH[WH�� /D� VWUXFWXUH� SHUPHW� SDU� H[HPSOH� GH�
GpWHUPLQHU� OH� VXMHW�� OH� YHUEH� HW� OHV� FRPSOpPHQWV� G·XQH� SKUDVH�� *UkFH� j� XQH�
LQWHUSUpWDWLRQ�VpPDQWLTXH��XQH�LQWHUIDFH�RUDOH�SRXUUD�H[pFXWHU�GHV�DFWLRQV��UpSRQGUH�j�
GHV� TXHVWLRQV�� HW� SOXV� JpQpUDOHPHQW�� DVVXUHU� XQH� LQWHUDFWLYLWp� HW� XQ� GLDORJXH�� 8Q�
V\VWqPH� GH� UHFKHUFKH� G·LQIRUPDWLRQV� SRXUUD� TXDQW� j� OXL�� SDU� H[HPSOH�� GLVWLQJXHU�
O·DIILUPDWLRQ�G·XQ�IDLW�GH�VD�QpJDWLRQ�RX�GH�VD�UpIXWDWLRQ��

���� 5HSUpVHQWHU�OD�V\QWD[H�

2Q� GpILQLW� FRPPXQpPHQW� OD� V\QWD[H� FRPPH� O·DUUDQJHPHQW� GHV�PRWV� GDQV� XQH�
SKUDVH�HW�GDQV�XQ�GLVFRXUV�DLQVL�TXH�FRPPH�OHV�UDSSRUWV�TXH�OHV�PRWV�RQW�HQWUH�HX[��
3RXU� FHFL�� O·XQ� GHV� REMHFWLIV� GH� O·DQDO\VH� V\QWD[LTXH� HVW� G·HQ� GpFULUH� OD� VWUXFWXUH��
&HSHQGDQW�� LO� Q·\� D� SDV� G·DFFRUG� FRPSOHW� VXU� FH� TX·HVW� SUpFLVpPHQW� XQH� VWUXFWXUH�
V\QWD[LTXH��QL�VXU�OHV�PR\HQV�GH�OD�UHSUpVHQWHU�RX�GH�O·DQDO\VHU��8QH�WHQGDQFH�DVVH]�
FRQVWDQWH�GHV�JUDPPDLULHQV�D�FHSHQGDQW�pWp�OH�GpVLU�GH�O·LVROHU�GHV�DXWUHV�SDUWLHV�GH�OD�
OLQJXLVWLTXH� SRXU� IDLUH� GX� GRPDLQH� V\QWD[LTXH� XQ� FHQWUH� DXWRQRPH�� &H� GRPDLQH�
V·LQVpUDQW�HQWUH�G·XQH�SDUW�OHV�PRWV�HW�OHXU�PRUSKRORJLH�HW�G·DXWUH�SDUW�OD�VpPDQWLTXH��
/D� V\QWD[H� MRXHUDLW� DORUV� OH� U{OH� GH� Q±XG� G·DUWLFXODWLRQ� HQWUH� OHV�PRWV� TXL� VRQW� OD�
PDWLqUH�EUXWH�HW�OH�VHQV��TXL�HVW�©�XWLOH�ª��
/HV� SUHPLqUHV� WKpRULHV� JUDPPDWLFDOHV� GDWHQW� GH� O·DQWLTXLWp� SXLV� HOOHV� VH� VRQW�

SHUIHFWLRQQpHV� DX� 0R\HQ� ÇJH�� 3DUPL� OHV� FRQFHSWV� HVVHQWLHOV� DVVRFLpV� j� O·DQDO\VH�
V\QWD[LTXH�� LO� \� D� OD� FODVVLILFDWLRQ� GHV�PRWV� HQ� XQ� QRPEUH� OLPLWp� GH� FDWpJRULHV��� OHV�
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SDUWLHV�GX�GLVFRXUV�HW�DLQVL�TXH�OHV�UHODWLRQV�HW�O·LQIOXHQFH�TXH�OHV�PRWV�G·XQH�SKUDVH�
RQW�HQWUH�HX[���OHV�IRQFWLRQV��2VZDOG�'XFURW�HW�DO���������GRQQH�GHV�GpILQLWLRQV�WUqV�
FODLUHV�GH�FHV�FRQFHSWV��1RDP�&KRPVN\��������UHWUDFH�O·pYROXWLRQ�GpFLVLYH��DX�;9,,H�
HW�DX�;9,,,H�VLqFOHV��YHUV�OD�JUDPPDLUH�PRGHUQH�TXH�QRXV�FRQQDLVVRQV�DXMRXUG·KXL��,O�
UHQG�DXVVL�MXVWLFH�DX�U{OH�IRQGDPHQWDO�MRXp�SDU�OHV�OLQJXLVWHV�FDUWpVLHQV��
/D� V\QWD[H� D� pWp� DX� F±XU� GH� QRPEUHXVHV� WKpRULHV� OLQJXLVWLTXHV� GH� OD� GHX[LqPH�

PRLWLp� GX� ;;H� VLqFOH�� 6RQ� VXFFqV� D� pWp� WHO� TX·HOOH� D� XQ�PRPHQW� pFOLSVp� OHV� pFROHV�
OLQJXLVWLTXHV�SRXU�OHVTXHOOHV�HOOH�pWDLW�PRLQV�FHQWUDOH��,O�HVW�DVVH]�GLIILFLOH�G·H[SOLTXHU�
FHWWH�UpXVVLWH�VLQRQ�SDU�O·DQDORJLH�HQWUH�OD�ODQJXH�HW�OHV�SURJUDPPHV�LQIRUPDWLTXHV�TXL�
D� LQVSLUp� XQ� FHUWDLQ� QRPEUH� GH� JUDPPDLULHQV� HW� SDU� OD� ILJXUH� H[HPSODLUH� ²� HW�
FRQWURYHUVpH�²�GH�1RDP�&KRPVN\��/HV�WKpRULHV�GH�&KRPVN\�RQW�GRPLQp�OH�PRQGH�
GH�OD�OLQJXLVWLTXH�GH�FHV�TXDUDQWH�GHUQLqUHV�DQQpHV��6HV�pFULWV��������²�DXWDQW�TXH�VD�
SHUVRQQDOLWp� ²� RQW� HX� XQH� LQIOXHQFH� LQpJDOpH� GDQV� OHV� XQLYHUVLWpV� G·(XURSH� HW�
G·$PpULTXH�GX�1RUG��
$YHF�O·LQIRUPDWLTXH��OH�WUDLWHPHQW�GH�OD�ODQJXH�HVW�GHYHQX�XQH�SDUWLH�GX�PRQGH�GH�

OD�SURGXFWLRQ�LQGXVWULHOOH��&HFL�D�HX�GHV�UpSHUFXVVLRQV�FRQVLGpUDEOHV�VXU�OHV�PpWKRGHV�
GH�FHUWDLQV�OLQJXLVWHV�HW�GHV�LQJpQLHXUV�GH�OD�ODQJXH��/·DXJPHQWDWLRQ�FRQWLQXHOOH�GH�OD�
SXLVVDQFH� GHV� RUGLQDWHXUV� DMRXWpH� j� GLVSRQLELOLWp� GH� WUqV� JUDQGV� FRUSXV�� G·DERUG� HQ�
DQJODLV�HW�PDLQWHQDQW�GDQV�EHDXFRXS�GH�ODQJXHV��SHUPHW�GH�YDOLGHU�SOXV�IDFLOHPHQW�HW�
SOXV� YLWH� XQH� WKpRULH�� &HFL� pYLWH� SDUIRLV� GH� SRXUVXLYUH� GHV� YRLHV� IDXVVHV� HW� DX�
FRQWUDLUH�GH�VpOHFWLRQQHU�HW�G·H[SORUHU�SOXV�UDSLGHPHQW�FHOOHV�TXL�VRQW�SURPHWWHXVHV��
%LHQ�TXH� O·DQDO\VH� V\QWD[H�GH�SKUDVHV�HW�GH� WH[WHV�QH�VRLHQW�SDU�DWWHLQWH�HQ� WRWDOLWp��
HOOH� IDLW� FKDTXH� DQQpH� GHV� SURJUqV�� HW�� VDQV� GRXWH�� GHV� DQDO\VHXUV� GpFULYDQW� OD�
VWUXFWXUH�FRPSOqWH�GH�WH[WHV�YHUURQW�OH�MRXU�DX�GpEXW�GX�,,,H�PLOOpQDLUH��

���� 'HX[�SDUDGLJPHV�SRXU�UHSUpVHQWHU�OD�V\QWD[H�

������ /HV�JUDPPDLUHV�JpQpUDWLYHV�

(Q� LQIRUPDWLTXH� OLQJXLVWLTXH�� OH� SDUDGLJPH� GH� UHSUpVHQWDWLRQ� OH� SOXV� ODUJHPHQW�
DGPLV� HVW� FHOXL� GHV� JUDPPDLUHV� JpQpUDWLYHV�� &HV� JUDPPDLUHV� VRQW� FRQQXHV� SRXU�
O·HVVHQWLHO�SDU�OHV�WUDYDX[�GH�&KRPVN\���������
/HV� JUDPPDLUHV� JpQpUDWLYHV� ²� RX� IRUPHOOHV� ²� SRVWXOHQW� TX·XQH� SKUDVH�� DSSHOpH�

O·D[LRPH� GH� OD� JUDPPDLUH�� SHXW� VH� GpFRPSRVHU� GDQV� XQH� VXLWH� G·HQWLWpV��� OHV�
FRQVWLWXDQWV� LPPpGLDWV� RX� OHV� V\QWDJPHV�� &HV� FRQVWLWXDQWV� VRQW� HX[�PrPHV�
GpFRPSRVDEOHV�GH�OD�PrPH�PDQLqUH�MXVTX·j�DWWHLQGUH�OHV�PRWV�RX�OHV�PRUSKqPHV�TXL�
FRQVWLWXHQW� OD� SKUDVH��� OHV� pOpPHQWV� WHUPLQDX[�� ,O� HQ� UpVXOWH� TX·XQH� ODQJXH� HVW�
HQJHQGUpH�SDU�XQH�JUDPPDLUH�TXL�FRQVLVWH�HQ�XQ�HQVHPEOH�GH�UqJOHV�GH�SURGXFWLRQ�
UpFXUVLYHV��
/HV� JUDPPDLUHV� JpQpUDWLYHV� VH� UHSUpVHQWHQW� IDFLOHPHQW� SDU� XQ� IRUPDOLVPH� GH�

UqJOHV�GH�UpFULWXUH�WHO�TXH� OHV�'HILQLWH�&ODXVH�*UDPPDUV� �3HUHLUD�	�:DUUHQ��������2Q�
GpFULW� OD� VWUXFWXUH� G·XQ� JURXSH� V\QWD[LTXH� QRQ� WHUPLQDO� GDQV� XQH� VXLWH� GH� JURXSHV�
SOXV� VLPSOHV� JUkFH� j� GHV� UqJOHV� ²� SKUDVH�VWUXFWXUH� UXOHV� ²�� /H� 7DEOHDX� �� GRQQH� XQ�
H[HPSOH�GH� JUDPPDLUH�SRXU� DQDO\VHU�XQH�SKUDVH�pOpPHQWDLUH��/HV� UqJOHV�SDUWHQW�GH�
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O·D[LRPH� LQLWLDO� �phr�� HW� VH� WHUPLQHQW� SDU� GHV� FDWpJRULHV� OH[LFDOHV�� /HV� UqJOHV�
SHUPHWWHQW� DXVVL� GH� UHSUpVHQWHU� OH� YRFDEXODLUH� WHUPLQDO�� /·DQDO\VH� V\QWD[LTXH�
FRUUHVSRQG� j� OD� GpFRPSRVLWLRQ� G·XQH� SKUDVH� JUkFH� j� FHV� UqJOHV�� (OOH� SHUPHW� G·HQ�
GpFULUH�OD�VWUXFWXUH�VRXV�OD�IRUPH�G·XQ�RX�SOXVLHXUV�DUEUHV��
�

phr --> sn, sv. 8QH� SKUDVH�� O·D[LRPH� LQLWLDO�� FRQVLVWH� HQ� XQ� V\QWDJPH�
QRPLQDO�HW�XQ�V\QWDJPH�YHUEDO�

sn --> art, n. 8Q�V\QWDJPH�QRPLQDO�FRQVLVWH�HQ�XQ�DUWLFOH�HW�XQ�QRP�
sv --> v, sn. 8Q� V\QWDJPH� YHUEDO� FRQVLVWH� HQ� XQ� YHUEH� HW� XQ� V\QWDJPH�

QRPLQDO�

7DEOHDX���5qJOHV�V\QWDJPDWLTXHV�GpFULYDQW�OD�VWUXFWXUH�G·XQH�SKUDVH�pOpPHQWDLUH��

������ /HV�JUDPPDLUHV�GH�GpSHQGDQFH�

/HV�JUDPPDLUHV�GH�GpSHQGDQFH�VRQW�XQH�DXWUH�IRUPH�GH�UHSUpVHQWDWLRQ��7HVQLqUH�
������0HO·FXN��������&HV�JUDPPDLUHV�pWDEOLVVHQW�GHV�OLHQV�HQWUH�OHV�PRWV�HW�IRUPHQW�
GHV� UHODWLRQV� GH� GpSHQGDQFH�� 'DQV� XQH� UHODWLRQ�� OH� PRW� GRPLQDQW� HVW� DSSHOp� OH�
UpJLVVDQW�HW�OH�PRW�GRPLQp�HVW�OH�VXERUGRQQp��XQ�PRW�SRXYDQW�rWUH�UpJLVVDQW�G·XQ�RX�
SOXVLHXUV�PRW�HW�j�VRQ�WRXU�VXERUGRQQp�G·XQ�DXWUH�PRW��
8QH�JUDPPDLUH�GH�GpSHQGDQFH�pWDEOLW�XQ�JUDSKH�G·©�DWWUDFWLRQ�ª�GHV�PRWV�G·XQH�

SKUDVH��&KDTXH�PRW�D�XQ�UpJLVVDQW�HW�XQ�VHXO��j�O·H[FHSWLRQ�GH�OD�WrWH�GH�OD�SKUDVH��HW�
FKDTXH� PRW� SHXW� DYRLU� ]pUR�� XQ� RX� SOXVLHXUV� VXERUGRQQpV�� /HV� JUDPPDLUHV� GH�
GpSHQGDQFH� RUJDQLVHQW� KLpUDUFKLTXHPHQW� OHV�PRWV� G·XQH� SKUDVH� HW�� GDQV� OD� SOXSDUW�
GHV� FDV�� OH� YHUEH� HVW� OD� WrWH� GH� FHWWH� KLpUDUFKLH�� /H� YHUEH� GRPLQH� XQ� RX� SOXVLHXUV�
QRPV��OH�QRP�GRPLQH�VRQ�DUWLFOH��VHV�DGMHFWLIV��HWF���7DEOHDX�����
�

v <-- n. /H�YHUEH�HVW�OH�UpJLVVDQW�G·XQ�QRP�
n <-- art. /H�QRP�HVW�OH�UpJLVVDQW�GHV�DXWUHV�PRWV�GX�JURXSH�QRPLQDO���LFL�XQ�

DUWLFOH�
n <-- adj. /H�QRP�HVW�OH�UpJLVVDQW�GHV�DXWUHV�PRWV�GX�JURXSH�QRPLQDO���LFL�XQ�

DGMHFWLI�

7DEOHDX���5qJOHV�GH�GpSHQGDQFH�GpFULYDQW�OD�VWUXFWXUH�G·XQH�SKUDVH�pOpPHQWDLUH��

�
­�OD�GLIIpUHQFH�GHV�JUDPPDLUHV�V\QWDJPDWLTXHV��EHDXFRXS�GH�V\VWqPHV�XWLOLVDQW�OHV�

JUDPPDLUHV� GH� GpSHQGDQFHV� V·DSSXLHQW� VXU� OH� OH[LTXH�� /HV� OLHQV� GH� GpSHQGDQFH�
SHXYHQW�rWUH�pWLTXHWpV�HW�DVVRFLpV�j�GHV�IRQFWLRQV��/D�FRPELQDLVRQ�GX�OH[LTXH�HW�GHV�
IRQFWLRQV�GRQQHQW�j�OD�VpPDQWLTXH�OH[LFDOH�XQH�SRVLWLRQ�SOXV�LPSRUWDQWH�GDQV�FH�W\SH�
GH�JUDPPDLUH��,JRU�0HO·FXN��������DIILUPH�TXH� OHV�JUDPPDLUHV�GH�GpSHQGDQFH�VRQW�
PRLQV� VHQVLEOHV� j� OD� ULJLGLWp� HW� j� OD� OLQpDULWp� GDQV� OD� VWUXFWXUH� TXH� OHV� JUDPPDLUHV�
V\QWDJPDWLTXHV�� 'H� FH� IDLW�� HOOHV� VHUDLHQW� PLHX[� DGDSWpHV� SRXU� WUDLWHU� GHV� ODQJXHV�
WHOOHV�TXH�OH�ODWLQ�RX�OH�UXVVH��
'DQV�OHXU�pYROXWLRQ�UpFHQWH�� OHV�JUDPPDLUHV�JpQpUDWLYHV�VHPEOHQW�FRQYHUJHU�YHUV�

XQH� LQWpJUDWLRQ� GHV� UHODWLRQV� GH� GpSHQGDQFH��0LFKDHO�&RYLQJWRQ� ������� SUpFLVH� OHV�
OLHQV�HQWUH�OD�WKpRULH� X ��&KRPVN\�������FLWp�SDU�6WDEOHU�������HW�OHV�JUDPPDLUHV�GH�
GpSHQGDQFH��5��+XGVRQ��������UHSULV�SDU�,��0HO·FXN���������DIILUPH�TXH� OH�GpVLU�GH�



0(02,5(�'·+$%,/,7$7,21�� � ���

�

GLVWLQJXHU�XQ�UpJLVVDQW�²�XQ�JRXYHUQHXU�²�GDQV�XQH�UqJOH�GH�UpFULWXUH�WUDQVIRUPH�OHV�
UqJOHV�V\QWDJPDWLTXHV�HQ�XQH�JUDPPDLUH�GH�GpSHQGDQFH��(QILQ��OHV�IRUPDOLVPHV�GH�OD�
ILQ�GHV�DQQpHV�������WHOV�TXH�+36*��3ROODUG�	�6DJ��������XWLOLVHQW�VRXYHQW�GHV�UqJOHV�
GH� UpFULWXUH�� PDLV� LQWqJUHQW� GHV� UHODWLRQV� GH� GpSHQGDQFH� SDU� GHV� WUDLWV� HW� GHV�
RSpUDWLRQV�G·XQLILFDWLRQ��

���� 'HV�UHSUpVHQWDWLRQV�PRLQV�SURIRQGHV�

������ 3RXUTXRL�XQH�UHSUpVHQWDWLRQ�PRLQV�SURIRQGH"�

'DQV� GH� QRPEUHX[� V\VWqPHV� DFWXHOV� GH� WUDLWHPHQW� OLQJXLVWLTXH�� RQ� QH� PHW� SDV�
GLUHFWHPHQW�HQ�±XYUH�OHV�SDUDGLJPHV�GH�UHSUpVHQWDWLRQ�SUpFpGHQWV��(Q�HIIHW��LOV�VRQW�
LQXWLOHPHQW� ORXUGV� SRXU� DWWHLQGUH� FHUWDLQV� REMHFWLIV� SUDWLTXHV� HW� SDU� DLOOHXUV�� LOV�
pFKRXHQW�HQFRUH�j�GRQQHU�GHV�UpVXOWDWV�VXIILVDPPHQW�ILDEOHV�GDQV�OH�FDV�JpQpUDO��
/HV�UDLVRQV�DFWXHOOHV�GH�O·pFKHF�G·XQH�DQDO\VH�DXWRPDWLTXH�HQ�SURIRQGHXU�YLHQQHQW�

G·DERUG�GH�O·pFULWXUH�GHV�UqJOHV��6L�RQ�DUULYH�DVVH]�ELHQ�j�FRXYULU�XQ�GRPDLQH�UHVWUHLQW��
LO�HVW�GLIILFLOH�G·pFULUH�j�OD�PDLQ�XQH�JUDPPDLUH�VXIILVDPPHQW�FRPSOqWH�SRXU�DFFHSWHU�
GHV�JURV�FRUSXV��(QVXLWH��HQ�DGPHWWDQW�TX·RQ�SXLVVH�pFULUH�FHV�UqJOHV��HOOHV�UpVXOWHQW�
LQpYLWDEOHPHQW� GDQV� XQH� JUDPPDLUH� LPSRUWDQWH� HW� FRPSOH[H� j� WUDLWHU� SRXU� OHV�
PDFKLQHV� DFWXHOOHV��� (QILQ�� QRWDPPHQW� SRXU� OHV� JUDPPDLUHV� V\QWDJPDWLTXHV�� LO� VH�
SRVH�GHV�SUREOqPHV�G·DPELJXwWp�GLIILFLOHPHQW�VROXEOHV�DYHF�GH�VLPSOHV�FRQVLGpUDWLRQV�
V\QWD[LTXHV��8QH�SKUDVH�SRXYDQW�FRQGXLUH�SDUIRLV�j�GHV�GL]DLQHV�YRLUH�GHV�FHQWDLQHV�
G·LQWHUSUpWDWLRQV��
3RXU�REWHQLU�XQ�UpVXOWDW�ILDEOH��RQ�SUpIqUH�VRXYHQW�WUDLWHU�GHV�SUREOqPHV�MXJpV�SOXV�

VLPSOHV� RX� PRLQV� SURIRQGV� HQ� FRPSDUDLVRQ� GH� O·REWHQWLRQ� GH� O·DUEUH� G·DQDO\VH�
FRPSOHW��2Q� VH� FRQWHQWH� DORUV�G·REWHQLU� GHV� VWUXFWXUHV�SDUWLHOOHV�RX� LQWHUPpGLDLUHV��
3DUPL� FHV� DQDO\VHV� PRLQV� SURIRQGHV�� O·pWLTXHWDJH� G·XQH� SKUDVH� SDU� OHV� SDUWLHV� GX�
GLVFRXUV�HW�OD�GpWHFWLRQ�GHV�JURXSHV�QRPLQDX[�VRQW�OHV�SOXV�XWLOLVpHV��
3DU�DLOOHXUV��GDQV�OH�FDV�GH�O·DQDO\VH�V\QWD[LTXH�FRPSOqWH��RQ�IDLW�VRXYHQW�DSSHO�j�

GHV� WHFKQLTXHV�H[WHUQHV�j� OD�JUDPPDLUH�SRXU�UpVRXGUH� OHV�SUREOqPHV�G·DPELJXwWp�HW�
GH�FRPSOH[LWp��&HV�WHFKQLTXHV�VRQW�QRWDPPHQW�VWDWLVWLTXHV�HW�KHXULVWLTXHV��

������ /·pWLTXHWDJH�SDU�OHV�SDUWLHV�GX�GLVFRXUV�

8QH�GHV�DQDO\VHV�PRLQV�SURIRQGHV�OHV�SOXV�VRXYHQW�SUDWLTXpHV�HVW�O·pWLTXHWDJH�GHV�
PRWV�G·XQH�SKUDVH�SDU�OHV�SDUWLHV�GX�GLVFRXUV��&HWWH�DQDO\VH�²�OH�3DUW�2I�6SHHFK�7DJJLQJ�
GH� OD� OLWWpUDWXUH� DPpULFDLQH�²�D� pWp� HQWLqUHPHQW� UHQRXYHOpH�SDU�.��&KXUFK�HQ�������
/·pWLTXHWDJH�HVW�pYHQWXHOOHPHQW�SUpFpGp�G·XQH�OHPPDWLVDWLRQ��1RXV�QH�UHQWUHURQV�SDV�
GDQV� OH� GpWDLO� GH� O·DQDO\VH�PRUSKRORJLTXH� IOH[LRQQHOOH�� 2Q� SHXW� FRQVLGpUHU� TXH� FH�
SRLQW�HVW�HQ�JUDQGH�SDUWLH�UpVROX�SDU�OHV�V\VWqPHV�GH�WUDQVGXFWLRQ�j�GHX[�QLYHDX[�WHOV�

�������������������������������������������������
��'HV�FDOFXOV�RQW�pWp�UpDOLVpV�SRXU�O·DQJODLV�VXU�OH�FRUSXV�SDUHQWKpVp�3HQQ�7UHH%DQN�,,��FRPSRUWDQW�

���������� PRWV�� ,O� HQ� UpVXOWH� XQH� JUDPPDLUH� GH� ������� UqJOHV� SRXU� FRXYULU� OD� WRWDOLWp� GX� FRUSXV��
&HSHQGDQW�����UqJOHV�VXIILVHQW�j�FRXYULU�����GX�FRUSXV��*DL]DXVNDV�HW�DO���������
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TXH�.,002��.RVNHQQLHPL��������3RXU�XQH�SUpVHQWDWLRQ�HW�XQH�GLVFXVVLRQ�FULWLTXH�
GH�OD�PRUSKRORJLH�j�GHX[�QLYHDX[��RQ�SRXUUD�FRQVXOWHU�O·DUWLFOH�GH�%��)UDGLQ���������
/·pWLTXHWDJH� YLVH� j� pOLPLQHU� O·DPELJXwWp� GH� FODVVLILFDWLRQ� GHV�PRWV�� ,O� UHSRVH� VXU�

O·DSSOLFDWLRQ� GH� PpWKRGHV� VWDWLVWLTXHV� RX� GH� UqJOHV� V\PEROLTXHV� SRXU� DIIHFWHU� XQH�
FDWpJRULH�OH[LFDOH�XQLTXH�j�FKDFXQ�GHV�PRWV��7DEOHDX�����'HV�PpWKRGHV�VWDWLVWLTXHV�HW�
V\PEROLTXHV�RQW�pWp�SURSRVpHV��
�

7KH�ART�FKDLU�NOUN�ZLOO�MODAL�WDEOH�NOUN�WKH�ART�PRWLRQ�NOUN�

7DEOHDX���/·DQQRWDWLRQ�GHV�PRWV�SDU�GHV�SDUWLHV�GX�GLVFRXUV��&KXUFK�	�0HUFHU��������

�
/HV�PpWKRGHV�VWDWLVWLTXHV�PRGpOLVHQW� O·pWLTXHWDJH�FRPPH�GHV�SDUWLHV�GX�GLVFRXUV�

WUDYHUVDQW�XQ�FDQDO�EUXLWp�HW�VH�WURXYDQW�WUDQVIRUPpHV�HQ�PRWV��&KXUFK�������&KXUFK�
	� 0HUFHU� ������ 0HULDOGR� ������� 2Q� UHWURXYH� OD� FKDvQH� RSWLPDOH� GH� SDUWLHV� GX�
GLVFRXUV�HQ�DSSOLTXDQW�OD�IRUPXOH�GH�6KDQQRQ��eTXDWLRQ�����'DQV�FHWWH�pTXDWLRQ�� P �
GpVLJQH�OD�VXLWH�GH�SDUWLHV�GX�GLVFRXUV�HW�W �OD�VXLWH�GH�PRWV��
�

$ Pr( ).Pr( )P P W P= argm ax | �
eTXDWLRQ���/D�IRUPXOH�GH�6KDQQRQ�DSSOLTXpH�DX[�SDUWLHV�GX�GLVFRXUV��

�
&HWWH� IRUPXOH�HVW� DSSUR[LPpH�HQ�FRQVLGpUDQW��QRQ�SDV� OD� FKDvQH�FRPSOqWH��PDLV�

GHV�WULJUDPPHV�GH�SDUWLHV�GX�GLVFRXUV�DLQVL�TXH�GHV�FRXSOHV��PRW��SDUWLH�GX�GLVFRXUV��
�eTXDWLRQ� ��� eTXDWLRQ� ��� �0HULDOGR� ������� /HV� HVWLPDWLRQV� GHV� SUREDELOLWpV�
V·REWLHQQHQW� SDU� GHV� VWDWLVWLTXHV� OH[LFDOHV� SURYHQDQW� GH� JUDQGV� FRUSXV� DQQRWpV�� /D�
VpTXHQFH� RSWLPDOH� GH� SDUWLH� GX� GLVFRXUV� FRUUHVSRQG� j� OD� YDOHXU� PD[LPDOH� GH�
O·eTXDWLRQ����

Pr( ) Pr( , ,... ) Pr( | , )P P P P P P Pn i i i

i

n

= ≈ − −
=

∏1 2 1 2

1

�

eTXDWLRQ���/HV�VLPSOLILFDWLRQV�FRXUDQWHV���OD�SUREDELOLWp�VXU�OD�VXLWH�GH�SDUWLHV�GX�GLVFRXUV�
VH�VLPSOLILH�HQ�XQ�SURGXLW�GH�SUREDELOLWpV�VXU�OHV�WULJUDPPHV��

�

Pr( ) Pr( , ,..., | , ,..., ) Pr( | )W P W W W P P P W Pn n i i

i

n

| = ≈
=

∏1 2 1 2

1

�

eTXDWLRQ���/HV�VLPSOLILFDWLRQV�FRXUDQWHV���OD�SUREDELOLWp�GH�OD�VXLWH�GH�PRWV�FRQQDLVVDQW�OD�
VXLWH�GH�SDUWLHV�GX�GLVFRXUV�VH�VLPSOLILH�HQ�XQ�SURGXLW�GH�SUREDELOLWpV�VXU�OHV�FRXSOHV�PRW��

SDUWLH�GX�GLVFRXUV��

�
/HV� PpWKRGHV� V\PEROLTXHV� XWLOLVHQW� GHV� UqJOHV� SRXU� pWLTXHWHU� OHV� PRWV�� &HV�

PpWKRGHV�VRQW�GXHV�HVVHQWLHOOHPHQW�j�(��%ULOO���������/·DOJRULWKPH�UpDOLVH�XQ�SUHPLHU�
pWLTXHWDJH� GH� FKDFXQ� GHV� PRWV� GH� OD� SKUDVH� SDU� VD� SDUWLH� GX� GLVFRXUV� OD� SOXV�
IUpTXHQWH�� ,O�HQ�UpVXOWH�ELHQ�V�U�XQ�QRPEUH�G·HUUHXUV�DVVH]� LPSRUWDQW��/·DOJRULWKPH�
FKDQJH�HQVXLWH�OD�SDUWLH�GX�GLVFRXUV�GH�FHUWDLQV�PRWV�HQ�DSSOLTXDQW�VpTXHQWLHOOHPHQW�
XQ� HQVHPEOH� GH� UqJOHV�� /HV� UqJOHV� VXLYHQW� GHV� PRGqOHV� WUqV� VLPSOHV� HW� WLHQQHQW�
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FRPSWH�GX�FRQWH[WH� LPPpGLDW�j�JDXFKH�HW�j�GURLWH�GX�PRW�TX·HOOHV�FRQVLGqUHQW��8Q�
H[HPSOH�GH�PRGqOH�GH�UqJOH�DSSOLTXpH�VXU�XQ�PRW�L�HVW���
�
CHANGER ÉTIQUETTE DE MOTi DE E1 EN E2 
SI 
PARTIE DU DISCOURS DE MOTi-1 EST E3 
�
/HV�UqJOHV�G·pWLTXHWDJH�VRQW�DSSULVHV�DXWRPDWLTXHPHQW�j�SDUWLU�G·XQ�FRUSXV�DQQRWp�

j� OD�PDLQ�� /·DOJRULWKPH� G·DSSUHQWLVVDJH� UpDOLVH� XQH� DQQRWDWLRQ� LQLWLDOH� GHV�PRWV� GX�
FRUSXV�HQ�XWLOLVDQW�SRXU�FKDTXH�PRW�FRQVLGpUp�VD�SDUWLH�GX�GLVFRXUV�OD�SOXV�IUpTXHQWH��
,O� LQVWDQFLH� HQVXLWH� WRXWHV� OHV� UqJOHV� SRXU� FKDTXH� HUUHXU� UHOHYpH� SDU� UDSSRUW� j�
O·DQQRWDWLRQ�PDQXHOOH�GH� UpIpUHQFH��/·DOJRULWKPH�G·DSSUHQWLVVDJH� UHWLHQW� OD� UqJOH�TXL�
DSSRUWH� OD� SOXV� JUDQGH� UpGXFWLRQ� G·HUUHXUV�� ,O� PRGLILH� O·DQQRWDWLRQ� SUpFpGHQWH� HQ�
DSSOLTXDQW� FHWWH� UqJOH� SXLV� LO� UHFRPPHQFH� OHV� pWDSHV� SUpFpGHQWHV� MXVTX·j� FH� TXH� OH�
WDX[� G·HUUHXU� VRLW� VXIILVDPPHQW� EDV�� /H�7DEOHDX� �� GRQQH� OHV� WURLV�SUHPLqUHV� UqJOHV�
SRXU�O·DQJODLV��
�

$QFLHQQH�pWLTXHWWH� &RQWH[WH� 1RXYHOOH�pWLTXHWWH�
NOUN O·pWLTXHWWH�SUpFpGHQWH�HVW�TO� VERB, BASE 

VERB, PRESENT XQH� GHV� WURLV� pWLTXHWWHV�
SUpFpGHQWHV�HVW�MODAL�

VERB, BASE 

NOUN XQH� GHV� WURLV� pWLTXHWWHV�
SUpFpGHQWHV�HVW�MODAL�

VERB, BASE 

7DEOHDX���'HV�H[HPSOHV�GH�UqJOHV�WLUpHV�GH�%ULOO���������

&RPPH� SRXU� OHV� PpWKRGHV� VWDWLVWLTXHV�� O·DSSUHQWLVVDJH� DXWRPDWLTXH� GHV� UqJOHV�
UHSRVH� VXU�GHV�FRUSXV�DQQRWpV��&·HVW�ELHQ� VRXYHQW� OH�3HQQ�7UHHEDQN�SRXU� O·DQJODLV�
�0DUFXV� HW� DO�� ������� &HV� GHX[� WHFKQLTXHV� G·pWLTXHWDJH� VRQW� UHODWLYHPHQW� ELHQ�
PDvWULVpHV� HW� HOOHV� DWWHLJQHQW�� VHORQ� OHXUV� DXWHXUV�� GHV� WDX[� G·pWLTXHWDJH� FRUUHFW�
VXSpULHXUV�j�����SRXU�O·DQJODLV��

������ /D�GpWHFWLRQ�GHV�JURXSHV�

/D�GpWHFWLRQ�GH� JURXSHV� UpDOLVH� OH� GpFRXSDJH�GHV�SKUDVHV� HQ� JURXSHV�QRPLQDX[�
QRQ�UpFXUVLIV�HW�HQ�JURXSHV�YHUEDX[��(OOH�HVW�OH�SURORQJHPHQW�GH�O·DQDO\VH�SUpFpGHQWH�
HW� HOOH� SHXW� XWLOLVHU� OHV� PrPHV� WHFKQLTXHV�� /H� GpFRXSDJH� HQ� JURXSHV� VH� YRLW� DORUV�
FRPPH�XQH�DIIHFWDWLRQ�GH�SDUHQWKqVHV�RXYUDQWHV�HW� IHUPDQWHV�HQWUH� OHV�JURXSHV�GH�
PRWV�� ,O� V·DJLW�GRQF�G·XQ�pWLTXHWDJH�R�� OHV�pWLTXHWWHV�VRQW�DIIHFWpHV�FHWWH�IRLV�FL�DX[�
LQWHUYDOOHV�HQWUH�OHV�PRWV��7DEOHDX�����
�

>17KH� JRYHUQPHQW1@� KDV� RWKHU� >1DJHQFLHV� DQG� LQVWUXPHQWV1@� IRU� SXUVXLQJ�
>1WKHVH�REMHFWLYHV1@�

7DEOHDX���/H�GpFRXSDJH�GHV�JURXSHV�QRPLQDX[��5DPVKDZ�	�0DUFXV��������

�
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6L�RQ�QH�GpWHFWH�TXH� OHV�JURXSHV�QRPLQDX[�� OH� MHX�G·pWLTXHWWHV�SRXU�PDUTXHU� OHV�
LQWHUYDOOHV� SHXW� VH� UpGXLUH� j��� ,QWpULHXU� �LQ��� ([WpULHXU� �RXW�� HW�(QWUH� �EHWZHHQ��� 6L� RQ�
DIIHFWH�OHV�pWLTXHWWHV�DX[�PRWV���
�
• O·pWLTXHWWH�,QWpULHXU�VLJQDOH�TXH�OH�PRW�IDLW�SDUWLH�G·XQ�JURXSH�QRPLQDO��
• O·pWLTXHWWH�([WpULHXU�VLJQDOH�TXH�OH�PRW�QH�IDLW�SDV�SDUWLH�G·XQ�JURXSH��
• O·pWLTXHWWH�(QWUH�VLJQDOH�TXH�OH�PRW�HVW�j�OD�ILQ�G·XQ�JURXSH�HW�TXH�FH�JURXSH�HVW�
VXLYL�G·XQ�DXWUH�LPPpGLDWHPHQW�DSUqV��

�
/D� GpWHFWLRQ� GH� JURXSHV� IDLW� DSSHO� j� GHV� WHFKQLTXHV� VWDWLVWLTXHV� �&KXUFK� �������

V\PEROLTXHV��5DPVKDZ�	�0DUFXV��������RX�ELHQ�j�GHV�FDVFDGHV�G·DXWRPDWHV��$EQH\�
�������'DQV� OH�FDV�GH� O·DQDO\VH�VWDWLVWLTXH��RQ�PD[LPLVH� OHV�SUREDELOLWpV�G·pWLTXHWDJH�
GHV�LQWHUYDOOHV�²�JDSV�²�FRQQDLVVDQW�OHV�PRWV�TXL�SUpFqGH�HW�TXL�VXLYH�O·LQWHUYDOOH�DLQVL�
TXH�OHV�SDUWLHV�GX�GLVFRXUV�GH�FHV�PRWV��eTXDWLRQ�����2Q�SHXW�VLPSOLILHU�O·pTXDWLRQ�HQ�
QH�FRQVLGpUDQW�TXH�OHV�SDUWLHV�GX�GLVFRXUV��
�

$( , , , )
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eTXDWLRQ���/D�IRUPXOH�G·pWLTXHWDJH�GHV�LQWHUYDOOHV�R��ZL�HVW�OH�PRW�G·LQGLFH�L�HW�WL�VD�SDUWLH�
GX�GLVFRXUV��*L�HVW�OD�YDOHXU�G·pWLTXHWDJH�GH�O·LQWHUYDOOH��

�
'DQV� OH� FDV� G·XQH� GpWHFWLRQ� V\PEROLTXH�� RQ� UpDOLVH� XQ� SUHPLHU� pWLTXHWDJH� GHV�

LQWHUYDOOHV�GH�PRWV��2Q�EDOD\H�HQVXLWH�OHV�pWLTXHWWHV�HW�RQ�OHV�PRGLILH�pYHQWXHOOHPHQW�
SDU�GHV�UqJOHV��&HV�UqJOHV�SUHQQHQW�HQ�FRPSWH�OH�FRQWH[WH�LPPpGLDW�GH�O·pWLTXHWWH��,O�
HVW�FRQVWLWXp���
�

• GHV�pWLTXHWWHV�GH�GpFRXSDJH�GH�JURXSHV��VXU�XQH�pWHQGXH�GH�GHX[�PRWV�j�JDXFKH�
HW�j�GURLWH���

• GHV�PRWV�HW�GHV�SDUWLHV�GX�GLVFRXUV��VXU�XQH�pWHQGXH�GH�WURLV�PRWV�j�JDXFKH�HW�j�
GURLWH���
�
'HV�H[HPSOHV�GH�WHOOHV�UqJOHV�VRQW�GRQQpV�VXU�OH�7DEOHDX����
�

$QFLHQQH�pWLTXHWWH� &RQWH[WH� 1RXYHOOH�pWLTXHWWH�
I 
- 
I 

T1=O, P0=JJ 
T-2=I, T-1=I, P0=DT 
T-1=I, W0=who 

O 
B 
B 

7DEOHDX���'HV�H[HPSOHV�GH�UqJOHV�WLUpHV�GH�5DPVKDZ�	�0DUFXV���������
I� �LQ��O� �RXW�HW�B� �EHWZHHQ��������HW���VRQW�OHV�LQGLFHV�UHVSHFWLYHPHQW�GX�PRW�SUpFpGHQW��GX�
PRW�FRXUDQW�HW�GX�PRW�VXLYDQW��P�GpVLJQH�OD�SDUWLH�GX�GLVFRXUV��T�O·pWLTXHWWH�GH�O·LQWHUYDOOH��W�

OH�PRW��JJ�GpVLJQH�XQ�DGMHFWLI�HW�DET�XQ�GpWHUPLQDQW��

�
/HV�DXWHXUV�GHV�WHFKQLTXHV�G·pWLTXHWDJH�GH�JURXSHV�QRPLQDX[�UDSSRUWHQW�GHV�WDX[�

GH�GpWHFWLRQ�FRUUHFWH�GH�O·RUGUH�GH�����
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/HV�UHSUpVHQWDWLRQV�V\QWD[LTXHV�©�SOXV�IDLEOHV�ª�SHUPHWWHQW�GH�UpVRXGUH�XQ�FHUWDLQ�
QRPEUH�GH�SUREOqPHV�WUqV�FRQFUHWV�GH�O·LQIRUPDWLTXH�OLQJXLVWLTXH��3DU�H[HPSOH�SRXU�
OD� V\QWKqVH�YRFDOH�� O·pWLTXHWDJH�G·XQ�PRW�SDU�VD�FDWpJRULH�pOLPLQH�XQ�JUDQG�QRPEUH�
G·DPELJXwWpV�GH�WUDQVFULSWLRQ�GH�JUDSKqPHV�HQ�SKRQqPHV��/D�GpWHFWLRQ�GHV�JURXSHV�
SHUPHW�G·DERUGHU�OH�GRPDLQH�GHV�OLDLVRQV�GX�IUDQoDLV�HW�GH�OD�SURVRGLH��,O�WURXYH�DXVVL�
GHV� DSSOLFDWLRQV� GDQV� OH� GRPDLQH� GH� OD� UHFKHUFKH� GRFXPHQWDLUH� HW� GH� O·LQGH[DWLRQ��
(QILQ�� OHV� GHX[� WHFKQLTXHV�G·pWLTXHWDJH��GHV�PRWV�HW�GHV�JURXSHV��SHXYHQW� V·XWLOLVHU�
FRPPH�XQ�SUHPLHU�QLYHDX�SRXU�FRQVWUXLUH�O·DUEUH�V\QWD[LTXH�FRPSOHW�GH�OD�SKUDVH��

���� 8Q�V\VWqPH�VWRFKDVWLTXH�G·DQDO\VH�FRPELQDQW�SOXVLHXUV�
SDUDGLJPHV�

������ ,QWURGXFWLRQ�

'DQV� XQ� DUWLFOH� UpFHQW��0LFKDHO� &ROOLQV� ������� D� GpFULW� XQ�PpFDQLVPH� G·DQDO\VH�
V\QWD[LTXH�UHSRVDQW�VXU�XQH�VWUXFWXUH�HQ�FRXFKHV��,O�XWLOLVH� O·pWLTXHWDJH�� OD�GpWHFWLRQ�
GH� JURXSHV� DLQVL� TXH� GHV� VWDWLVWLTXHV� VXU� OHV� ELJUDPPHV� GH�PRWV� UDWWDFKpV� SDU� XQH�
UHODWLRQ� GH� GpSHQGDQFH�� /·DOJRULWKPH� UHSRVH� VXU� XQH� GpPDUFKH� DVFHQGDQWH�� $SUqV�
DYRLU�VHJPHQWp�OHV�JURXSHV�GH�PRWV��LO�IDLW�DSSHO�XQH�JUDPPDLUH�GH�GpSHQGDQFH�SRXU�
UHOLHU� OHV� JURXSHV� HQWUH� HX[� HW� LO� FRQVWUXLW� O·DUEUH� V\QWD[LTXH� j� SDUWLU� GH� FHV�
GpSHQGDQFHV��
1RXV�SUpVHQWRQV�FH�V\VWqPH�FDU�LO�SHUPHW�G·REWHQLU�OHV�PHLOOHXUV�UpVXOWDWV�SXEOLpV�

j� FH� MRXU� SRXU� O·DQJODLV�� ,O� UHWURXYH� SOXV� GH� ���� GH� VWUXFWXUHV� V\QWD[LTXHV� VXU� OH�
FRUSXV� GX� :DOO� 6WUHHW� -RXUQDO�� ,O� GpSDVVH� DLQVL� O·DQDO\VHXU� VWDWLVWLTXH� 63$77(5�
�0DJHUPDQ�������TXL�pWDLW�OH�SUpFpGHQW�WHQDQW�GX�WLWUH��
�

������ &RUUHVSRQGDQFH� HQWUH� OH� PRGqOH� V\QWDJPDWLTXH� HW� OHV� JUDPPDLUHV� GH�
GpSHQGDQFH�

/D�PpWKRGH�GH�0��&ROOLQV�UHSRVH�VXU�OH�OLHQ�HQWUH�OH�PRGqOH�V\QWDJPDWLTXH�HW�OHV�
JUDPPDLUHV� GH� GpSHQGDQFH��(OOH� IDLW� V\VWpPDWLTXHPHQW� FRUUHVSRQGUH� XQ�JUDSKH�GH�
GpSHQGDQFHV�j�XQH�VWUXFWXUH�G·DUEUH��3RXU�FHFL�� OD�PpWKRGH�VH�IRQGH�VXU�OH�IDLW�TXH�
FKDTXH� V\QWDJPH� FRQWLHQW� XQ� UpJLVVDQW�� (OOH� LGHQWLILH� DORUV� GDQV� FKDTXH� UqJOH� GH�
UpFULWXUH�XQ�UpJLVVDQW�GDQV�VD�SDUWLH�GURLWH��3DU�H[HPSOH�GDQV�OD�UqJOH�
�

 sn --> art, n, adj.  
�
n�HVW�UpJLVVDQW��
3RXU�pWDEOLU� OD�FRUUHVSRQGDQFH�HQWUH�OHV�GHX[�PRGqOHV��RQ�SURSDJH�OHV�UpJLVVDQWV�

GH�PDQLqUH� DVFHQGDQWH��� OD� SDUWLH� JDXFKH� D\DQW� FRPPH� UpJLVVDQW�� OH� UpJLVVDQW� GH� OD�
SDUWLH� GURLWH�� 2Q� SURFqGH� GH� OD� PrPH� PDQLqUH� SRXU� OHV� WRXWHV� UqJOHV� GX� PRGqOH�
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V\QWDJPDWLTXH�HW�RQ�IL[H�XQ�UpJLVVDQW�SDUPL�OHV�FRQVWLWXDQWV�GH�OD�SDUWLH�GURLWH��$LQVL��
GDQV�OD�UqJOH���
�
  phr --> sn, sv. 

�
sv� HVW� UpJLVVDQW�� 'H� FHWWH� IDoRQ�� HQ� XWLOLVDQW� OHV� GHX[� UqJOHV� V\QWDJPDWLTXHV�
SUpFpGHQWHV��RQ�pWDEOLUD�OD�GpSHQGDQFH�HQWUH�OH�QRP�GX�VXMHW�HW�OH�YHUEH�GX�SUpGLFDW��
$YHF�FHWWH� WHFKQLTXH�� O·DUEUH�V\QWD[LTXH�G·XQH�SKUDVH�SHXW�VH� WUDQVIRUPHU�HQ�XQ�

JUDSKH�GH�GpSHQGDQFH��/H�JUDSKH�VH�UHSUpVHQWH�SDU�OD�VpTXHQFH�
�

'� �^5pJ�����5pJ�����«�5pJ�Q�`��
�
R��FKDTXH�PRW�GH�SRVLWLRQ�L�HVW�UHOLp�j�VRQ�UpJLVVDQW���5pJ�L���/H�UpJLVVDQW�HVW�GpILQL�

SDU� VRQ� LQGLFH� GH� SRVLWLRQ� GDQV� OD� SKUDVH� HW� SDU� XQ� WULSOHW� FDUDFWpULVDQW� OD� UqJOH�
V\QWDJPDWLTXH�TXL�UHOLH�OHV�GHX[�PRWV��&HWWH�UqJOH�HVW�FHOOH�SHUPHWWDQW�GH�SDVVHU�GH�OD�
GpSHQGDQFH�DX�V\QWDJPH��/H�WULSOHW�HVW�IRUPp�GH���
�

��� OD�FDWpJRULH�GRQW�SURYLHQW�OH�VXERUGRQQp�GDQV�OD�SDUWLH�GURLWH�GH�OD�UqJOH��
��� OD�FDWpJRULH�GH�OD�SDUWLH�JDXFKH��
��� OD�FDWpJRULH�GRQW�SURYLHQW�OH�UpJLVVDQW�GDQV�OD�SDUWLH�GURLWH�GH�OD�UqJOH��
�
'DQV�OH�FDV�GH�OD�GpSHQGDQFH�VXMHW�YHUEH��OD�UqJOH�V\QWDJPDWLTXH�HQ�MHX�HVW�SKU� �

VQ��VY��/H�WULSOHW��VQ��SKU��VY!�UHSUpVHQWH�GRQF�FHWWH�UHODWLRQ��/D�WUDQVIRUPDWLRQ�G·XQ�
DUEUH�V\QWD[LTXH�FRPSOHW� UpVXOWH�GDQV�XQH�VXLWH�GH�UHODWLRQV�GH�GpSHQGDQFH��)LJXUH�
�����
�

�
�

)LJXUH����/D�WUDQVIRUPDWLRQ�G·XQ�DUEUH�V\QWD[LTXH�HQ�UHODWLRQV�GH�GpSHQGDQFH��&ROOLQV�
�������

������ /H�FDOFXO�GHV�UHODWLRQV�GH�GpSHQGDQFH�

/·DOJRULWKPH�GH�0LFKDHO�&ROOLQV�XWLOLVH� OD�SUREDELOLWp�G·XQ� UDWWDFKHPHQW�GH�GHX[�
PRWV� SDU� XQH� UHODWLRQ� GH� GpSHQGDQFH�� /·HVWLPDWLRQ� GHV� SUREDELOLWpV� VH� IDLW� SDU� GHV�
VWDWLVWLTXHV�VXU�OH�FRUSXV�FRPSOqWHPHQW�SDUHQWKpVp�GX�3HQQ�7UHH%DQN��0DUFXV�HW�DO��
�������
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�

/HV� VWDWLVWLTXHV� GH� GpSHQGDQFH� VRQW� REWHQXHV� HQ� WUDQVIRUPDQW� FKDTXH� DUEUH�
V\QWD[LTXH�GX�FRUSXV��&HFL�SHUPHW�GH�PHVXUHU�OH�QRPEUH�GH�UHODWLRQV�GH�GpSHQGDQFH�
R � UHOLDQW�GHX[�PRWV� wi� HW� wj� DYHF� OHV�SDUWLHV�GX�GLVFRXUV� ti� HW� tj�� VXU� OH�QRPEUH�
WRWDO�G·DSSDULWLRQV�GH�FHV�GHX[�PRWV��DYHF� OHV�PrPHV�SDUWLHV�GX�GLVFRXUV��GDQV�XQH�
PrPH�SKUDVH��eTXDWLRQ�����'DQV�OH�FDOFXO�GHV�UHODWLRQV�� OHV�JURXSHV�QRPLQDX[�VRQW�
UpGXLWV�DX�VHXO�QRP��
�

F R w t w t
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i i j j
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eTXDWLRQ���/·HVWLPDWLRQ�G·XQH�UHODWLRQ�GH�GpSHQGDQFH�5�HQWUH�OHV�PRWV�ZL�HW�ZM�GRQW�OHV�
SDUWLHV�GX�GLVFRXUV�VRQW�WL�HW�WM��

�
/HV�GpSHQGDQFHV�VRQW�pYDOXpHV�GH�IDoRQ�VWRFKDVWLTXH��/D�GpWHUPLQDWLRQ�GHV�OLHQV�

HQWUH�OHV�PRWV�G·XQH�SKUDVH�VH�IDLW�HQ�PD[LPLVDQW�OD�IRUPXOH�GH�O·eTXDWLRQ����
�

F R w t w tj j j h h

j

m

j j( , ), ,
=

∏
1

�

eTXDWLRQ���/H�FDOFXO�GHV�GpSHQGDQFHV��2��P�HVW�OH�QRPEUH�GH�PRWV�GH�OD�SKUDVH��)�
UHSUpVHQWH�OD�SUREDELOLWp�TX·LO�H[LVWH�XQH�GpSHQGDQFH�5�HQWUH�OH�PRW�ZM�G·LQGLFH�M�HW�GH�SDUWLH�

GX�GLVFRXUV�WM�HW�FHOXL�ZKM�G·LQGLFH�KM��

������ /·DQDO\VHXU�V\QWD[LTXH�

/·DQDO\VH� V\QWD[LTXH� FRQVLVWH� j� FRQVWUXLUH� OHV� DUEUHV� V\QWD[LTXHV� HQ� SDUWDQW� GHV�
UHODWLRQV�GH�GpSHQGDQFH��(OOH�FKHUFKH�j�PD[LPLVHU�DX�FRXUV�GH�O·DQDO\VH�OD�SUREDELOLWp�
GH� GpFRXSDJH� GH� OD� SKUDVH� HQ� JURXSHV� QRPLQDX[� SDU� OD� SUREDELOLWp� GH� OLHQV� GH�
GpSHQGDQFH�HQWUH�OHV�JURXSHV��
/·DQDO\VH� V\QWD[LTXH� UHSRVH� VXU� XQH� PpWKRGH� DVFHQGDQWH� HQ� GHX[� pWDSHV�� /D�

SUHPLqUH� pWDSH� UpDOLVH� O·pWLTXHWDJH� GHV� PRWV� SDU� GHV� SDUWLHV� GX� GLVFRXUV�� &HW�
pWLTXHWHXU� HVW� LQGpSHQGDQW� GX� UHVWH� GX� V\VWqPH� HW� IRQFWLRQQH�� G·DSUqV� VHV� DXWHXUV��
DYHF� XQH� SUpFLVLRQ� GH� ����� /D� GHX[LqPH� pWDSH� LQWqJUH� OD� GpWHFWLRQ� GH� JURXSHV� HW�
O·pWDEOLVVHPHQW�GHV�GpSHQGDQFHV�GDQV�XQH�DQDO\VH�SDU�XQ�FKDUW�DVFHQGDQW��
/H� FKDUW� FRQWLHQW� OHV� GpFRXSDJHV� SRVVLEOHV� G·XQH� SKUDVH� HQ� JURXSHV� QRPLQDX[�

QRQ�UpFXUVLIV��/HV�GpFRXSDJHV�VH�IRQGHQW�VXU�XQH�PpWKRGH�VWRFKDVWLTXH��(OOH�FDOFXOH�
OD�SUREDELOLWp� G·pWLTXHWDJH�GHV� LQWHUYDOOHV�²�GHV�JDSV�²�HQ� WHQDQW� FRPSWH�GHV�PRWV��
GHV� SDUWLHV� GX� GLVFRXUV� TXL� VXLYHQW� HW� SUpFpGHQW�� DLQVL� TXH� GH� OD� SUpVHQFH� G·XQH�
YLUJXOH�� /D� SUREDELOLWp� G·XQH� VpTXHQFH� GH� JURXSHV� QRPLQDX[� HVW� GRQQpH� SDU�
O·eTXDWLRQ����&·HVW� OD�PrPH�TXH�FHOOH�GH�O·eTXDWLRQ���DYHF�OD�SULVH�HQ�FRPSWH�GH�OD�
SUpVHQFH�G·XQH�YLUJXOH�FL��
�
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eTXDWLRQ���/D�SUREDELOLWp�G·XQH�VpTXHQFH�GH�JURXSHV�QRPLQDX[��

/HV�JURXSHV�QRPLQDX[�VRQW�UpGXLWV�DX�VHXO�QRP�TXL�OHV�FRPSRVH��2Q�QH�WLHQW�SDV�
FRPSWH�GHV�DUWLFOHV��GHV�DGYHUEHV�HW�GHV�DGMHFWLIV�TXL�SUpFqGHQW�OH�QRP�SULQFLSDO��,OV�
VH� UDWWDFKHQW� VDQV� DPELJXwWp� DX� QRP�� /H� FKDUW� VWRFNH� GRQF� OHV� JURXSHV� QRPLQDX[�
SRVVLEOHV�HW�OHV�DXWUHV�PRWV�PXQLV�FKDFXQ�G·XQH�SUREDELOLWp�GH�GpFRXSDJH��
/·DQDO\VH� FRPELQH� GHX[� FRQVWLWXDQWV� DGMDFHQWV�� C1 � HW� C2 � HQ� XQ� FRQVWLWXDQW�

VXSpULHXU� C3 � HQ� OH�PXQLVVDQW� G·XQH� QRXYHOOH� SUREDELOLWp�� 3RXU� rWUH� FRPELQpV�� OHV�
GHX[� FRQVWLWXDQWV� GRLYHQW� rWUH� VpSDUpV� SDU� O·pWLTXHWWH�GH� VpSDUDWLRQ�GHV� JURXSHV�GH�
PRWV��� Gap S= �� 3RXU� WHQLU� FRPSWH� GH� OD� FRUUHVSRQGDQFH� GHV� GHX[� PRGqOHV�
V\QWD[LTXHV��LOV�GRLYHQW�DXVVL�rWUH�UHOLpV�SDU�XQH�UHODWLRQ�GH�GpSHQGDQFH��3DU�DLOOHXUV��
O·DOJRULWKPH�HPSrFKH�OHV�FURLVHPHQWV�G·DUF��
/D� SUREDELOLWp� GX� QRXYHDX� FRQVWLWXDQW� HVW� GpWHUPLQpH� SDU� OH� SURGXLW� GHV�

SUREDELOLWpV� GH� C1 �� C2 �� SDU� OD� SUREDELOLWp� G·DYRLU� XQH� VpSDUDWLRQ� HQWUH� OHV� GHX[�
FRQVWLWXDQWV�HW�SDU�OD�SUREDELOLWp�GH�GpSHQGDQFH�HQWUH�OHV�GHX[��eTXDWLRQ�����
�

S C S C S C Gap S C C C C C C ,C( ) ( ) ( ) Pr( , ) Pr( , ,3 1 2 1 2 1 3 2 1 2= × × = × < >| | )�

eTXDWLRQ���/D�SUREDELOLWp�G·XQ�QRXYHDX�FRQVWLWXDQW��

�

�

)LJXUH����$QDO\VH�V\QWD[LTXH��&ROOLQV��������

�
'DQV� FHWWH� IRUPXOH�� RQ� QH� WLHQW� SDV� FRPSWH� GHV� SRVLWLRQV� GHV�PRWV�� QL� GH� OHXU�

RUGUH��QL�GH�OHXU�GLVWDQFH��0LFKDHO�&ROOLQV�DMRXWH�XQ�WHUPH�UHSUpVHQWDQW�XQH�GLVWDQFH�
KHXULVWLTXH�TXL�Q·HVW�SDV�GpWDLOOpH�GDQV�VRQ�WH[WH��

������ 'LVFXVVLRQ�

/H�V\VWqPH�GH�0LFKDHO�&ROOLQV�HVW�j�FH�MRXU�FHOXL�TXL�REWLHQW�OHV�PHLOOHXUV�UpVXOWDWV�
SXEOLpV� SRXU� O·DQJODLV�� 3RXU� O·pYDOXHU�� LO� FRPSDUH� OHV� FRQVWLWXDQWV� UHWURXYpV� SDU�
O·DQDO\VHXU�j�FHX[�GH�O·DQQRWDWLRQ�PDQXHOOH��/·pYDOXDWLRQ�XWLOLVH�OHV�FULWqUHV�GH�UDSSHO�
�UHFDOO��HW�GH�SUpFLVLRQ�FODVVLTXHV�GDQV�OH�GRPDLQH�GH�OD�UHFKHUFKH�G·LQIRUPDWLRQV��/H�
UDSSHO�VH�GpILQLW�FRPPH�OH�QRPEUH�GH�FRQVWLWXDQWV�FRUUHFWV�UHWURXYpV�SDU�O·DQDO\VHXU�
VXU� OH� QRPEUH� GH� FRQVWLWXDQWV� GH� O·DQQRWDWLRQ� PDQXHOOH�� /D� SUpFLVLRQ� VH� GpILQLW�
FRPPH�OH�QRPEUH�GH�FRQVWLWXDQWV�FRUUHFWV�UHWURXYpV�SDU�O·DQDO\VH�VXU�OH�QRPEUH�WRWDO�
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�

GH� FRQVWLWXDQWV� UHWURXYpV�� /·DQDO\VHXU� REWLHQW� GHV� WDX[� GH� SUpFLVLRQ� HW� GH� UDSSHO�
G·HQYLURQ�����
/·DQDO\VHXU�GH�&ROOLQV�HVW�RULJLQDO�FDU�LO�XWLOLVH�XQ�SDUDGLJPH�GH�WUDLWHPHQW�PrODQW�

OHV�JUDPPDLUHV�V\QWDJPDWLTXHV�HW�OHV�JUDPPDLUHV�GH�GpSHQGDQFH��,O�SURGXLW�XQ�DUEUH�
V\QWDJPDWLTXH� FRPPH� UHSUpVHQWDWLRQ� ILQDOH�� /·DQDO\VHXU� SURFqGH� HQ� GHX[� pWDSHV�
SULQFLSDOHV�TXL�VRQW�OD�GpWHFWLRQ�GHV�JURXSHV�QRPLQDX[�HW�YHUEDX[�HW�O·pWDEOLVVHPHQW�
GH� UHODWLRQV� GH� GpSHQGDQFH� HQWUH� OHV� JURXSHV�� ,O� XWLOLVH� XQ� FKDUW� SRXU� VWRFNHU� OHV�
K\SRWKqVHV�HW�VpOHFWLRQQH�OHV�JURXSHV�HW�OHV�OLHQV�HQ�IRQFWLRQ�GX�FULWqUH�GH�PD[LPXP�
GH�YUDLVHPEODQFH��/HV�VWDWLVWLTXHV�VRQW�WLUpHV�GH�FRUSXV�DQQRWpV�j�OD�PDLQ��
1RXV�DYRQV�SUpVHQWp�OH�V\VWqPH�G·DQDO\VH�V\QWD[LTXH�GH�0LFKDHO�&ROOLQV�FDU�LO�HVW�

YRLVLQ��GDQV�VHV�FRQFHSWV�HW� VD�VWUXFWXUH��GH�FHOXL�TXH�QRXV�DYRQV�FRQVWUXLW�SRXU� OH�
IUDQoDLV��(O�*XHGM�	�1XJXHV�������(O�*XHGM�	�1XJXHV�������(O�*XHGM��������­�OD�
GLIIpUHQFH�GH�0LFKDHO�&ROOLQV��QRWUH�V\VWqPH�SURFqGH�DYHF�GHV�UqJOHV�V\PEROLTXHV�DX�
OLHX�GH�FULWqUHV�VWDWLVWLTXHV��/HV�PpWKRGHV�V\PEROLTXH�HW�VWDWLVWLTXH�VRQW�SDUDOOqOHV�HW�
OHXU� DSSOLFDWLRQ� j� O·DQQRWDWLRQ� SDU� OHV� SDUWLHV� GX� GLVFRXUV� PRQWUH� TX·HOOHV� RQW� XQ�
SRWHQWLHO�VHPEODEOH�TXDQW�DX[�UpVXOWDWV��

���� 8Q�V\VWqPH�V\PEROLTXH�G·DQDO\VH�FRPELQDQW�SOXVLHXUV�
SDUDGLJPHV�

������ /·DQDO\VH�V\QWD[LTXH�HW�O·DQJODLV�

/D�SOXSDUW�GHV� V\VWqPHV�G·DQDO\VH�GpFULWV�GDQV� OD� OLWWpUDWXUH�HW�TXL�DWWHLJQHQW�GHV�
WDX[� GH� VXFFqV� pOHYpV� RSqUHQW� VXU� O·DQJODLV�� 2U� FHWWH� ODQJXH� SRVVqGH� FHUWDLQHV�
SDUWLFXODULWpV� TXL� UHQGHQW� OHV� IRUPDOLVPHV� YDOLGHV� SRXU� HOOH�� SDUIRLV� GLIILFLOH� j�
WUDQVSRVHU�SRXU�OHV�DXWUHV��0HO·FXN���������
�

• O·DQJODLV�D�XQH�PRUSKRORJLH�IOH[LRQQHOOH�WUqV�SDXYUH��
• O·DQJODLV�D�XQ�RUGUH�GHV�PRWV�WUqV�ULJLGH��
�
'DQV�VRQ�DUJXPHQWDWLRQ�� ,JRU�0HO·FXN��������VH�IDLW� O·DYRFDW�GHV�JUDPPDLUHV�GH�

GpSHQGDQFH��,O�DIILUPH�QRWDPPHQW�TXH�OHV�JUDPPDLUHV�V\QWDJPDWLTXHV�Q·DXUDLHQW�SDV�
SX� rWUH� LQYHQWpHV� SDU� XQ� 5XVVH� RX� SDU� XQ� ORFXWHXU� ODWLQ�� (Q� UHYDQFKH�� OHV�
GpSHQGDQFHV� SHUPHWWHQW� GH� UHQGUH� FRPSWH� GH� OD� PRELOLWp� GHV� PRWV� HW� GH� OD�
GLVFRQWLQXLWp�GHV�FRQVWLWXDQWV���,JRU�0HO·FXN�HPSORLH�OH�PRW�©�JURXSHPHQWV�ª���1RXV�
SHQVRQV�TXH�FHFL�HVW�DXVVL�YDOLGH��GDQV�XQH�PRLQGUH�PHVXUH��SRXU�OH�IUDQoDLV��
1RXV�DYRQV�DGDSWp� OHV�GHX[�SDUDGLJPHV�HQ� OHV� LQWpJUDQW�GDQV�XQ�PrPH�V\VWqPH�

V\PEROLTXH��&H� V\VWqPH�XWLOLVH� XQH� JUDPPDLUH� V\QWDJPDWLTXH� �(O�*XHGM�	�1XJXHV�
������DLQVL�TX·XQH�JUDPPDLUH�GH�GpSHQGDQFH� �(O�*XHGM�	�1XJXHV�������(O�*XHGM�
������HW�LO�FRPELQH�OHV�GHX[�UHSUpVHQWDWLRQV�V\QWD[LTXHV��
/H� V\VWqPH� G·DQDO\VH� SHUPHW� GH� UHWHQLU� OD� FRPSDFLWp� GH� GHVFULSWLRQ� GHV�

JUDPPDLUHV�V\QWDJPDWLTXHV�j�XQ�SUHPLHU�QLYHDX��&H�SUHPLHU�QLYHDX�FRUUHVSRQG�DX[�
JURXSHV�QRPLQDX[�HW�DX[�JURXSHV�YHUEDX[�TXL�RQW�XQH�VWUXFWXUH�UHODWLYHPHQW�IL[H�HQ�
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IUDQoDLV�� /·DQDO\VHXU� XWLOLVH� HQVXLWH� GHV� UqJOHV� GH� GpSHQGDQFH� SRXU� UDWWDFKHU� OHV�
JURXSHV�HQWUH�HX[��,O�SHUPHW�DLQVL�GH�V·DIIUDQFKLU�GH�OHXU�PRELOLWp�GDQV�OD�SKUDVH��
/D�FRQFHSWLRQ�GX�V\VWqPH�D�pWp�LQFUpPHQWDOH�DXWRXU�G·XQ�QR\DX�G·XQLILFDWLRQ��6RQ�

GpYHORSSHPHQW� V·HVW� IDLW� HQ� GHX[� WHPSV�� /H� SUHPLHU� DQDO\VHXU� D� pWp� FRQoX� HQ�
UHVSHFWDQW� OD� VWUXFWXUH� FODVVLTXH� G·XQ� FKDUW� �(DUOH\� ������ <RXQJHU� ������ HW� HQ� OD�
PXQLVVDQW� G·H[WHQVLRQV�� &H� SUHPLHU� FKDUW� XWLOLVH� GHV� JUDPPDLUHV� V\QWDJPDWLTXHV�
PXQLHV�GH�WUDLWV��
/H�VHFRQG�V\VWqPH�UHSUHQG�OHV�pOpPHQWV�GX�SUHPLHU�DQDO\VHXU�HQ�VH�IRQGDQW�VXU�OD�

VWUXFWXUH� GX� FKDUW� SUpFpGHQW� SRXU� GpWHFWHU� GHV� VHJPHQWV� QRPLQDX[� HW� YHUEDX[�� ,O�
FRPSOqWH�FHWWH�VWUXFWXUH�SRXU�SURFpGHU�j�O·DQDO\VH�GH�SOXV�KDXW�QLYHDX��,O�XWLOLVH�XQH�
JUDPPDLUH� V\QWDJPDWLTXH�� GHV� UqJOHV� GH� SUpFpGHQFH� HW� XQH� JUDPPDLUH� GH�
GpSHQGDQFHV���
�

��� OD�JUDPPDLUH�V\QWDJPDWLTXH�UpDOLVH�XQ�GpFRXSDJH�GH�OD�SKUDVH�HQ�VHJPHQWV�SRXU�
GRQQHU� XQ� WUHLOOLV� GH� JURXSHV� V\QWD[LTXHV� QRPLQDX[�� YHUEDX[��«�/HV� VHJPHQWV�
SURGXLWV�VRQW�HQ�VXUQRPEUH�SDU�UDSSRUW�DX[�JURXSHV�UpHOV�GH�OD�SKUDVH��

��� OHV� UqJOHV� GH� SUpFpGHQFH� FRQVLGqUHQW� OHV� ELJUDPPHV� IRUPpV� SDU� OHV� JURXSHV�
V\QWD[LTXHV�� (OOHV� YpULILHQW� TX·XQ� VHJPHQW� j� XQ� SUpGpFHVVHXU� OLFLWH� HW� O·pOLPLQH�
VLQRQ��&HV�UqJOHV�SHUPHWWHQW�G·HQOHYHU�XQH�SDUWLH�GHV�pOpPHQWV�GX�WUHLOOLV�TXL�VRQW�
LQFRKpUHQWV�DYHF�OH�UHVWH�GH�OD�SKUDVH��

��� OHV� UqJOHV� GH� GpSHQGDQFHV� UHOLHQW� OHV� VHJPHQWV� HQWUH� HX[� HW� FRQVWUXLVHQW� XQH�
UHSUpVHQWDWLRQ�VWUXFWXUHOOH�GH�OD�SKUDVH��

������ /HV�pWDSHV�GH�O·H[SpULPHQWDWLRQ�

/H�SUHPLHU�V\VWqPH�HW�VD�JUDPPDLUH�RQW�pWp�FRQoXV�HQ�FRQVLGpUDQW�GHV�FRUSXV�GH�
GLDORJXHV� RUDX[�� &HV� GLDORJXHV� PHWWDLHQW� HQ� MHX� XQ� XWLOLVDWHXU� HW� XQ� DJHQW�
FRQYHUVDWLRQQHO�SODFpV�GDQV�XQ�PRQGH�YLUWXHO��/H�FDGUH�GX�GLDORJXH�pWDLW�GpOLPLWp�SDU�
XQ� FHUWDLQ� QRPEUH� G·LQWHUDFWLRQV� SRVVLEOHV� HQWUH� O·XWLOLVDWHXU� HW� OH� PRQGH� YLUWXHO�
�*RGpUHDX[��������
&H�SUHPLHU�DQDO\VHXU�D�SHUPLV�G·LPSODQWHU�XQ�DJHQW�TXL�GpSODFH�O·XWLOLVDWHXU�HQ�VRQ�

QRP�GDQV�XQ�PRQGH�YLUWXHO��/·DQDO\VHXU�D�pWp�PXQL�GH�PpFDQLVPHV�GHVWLQpV�j�WUDLWHU�
O·RUDO�� ,O� SURGXLW� DYHF� VXFFqV� GHV� DUEUHV� V\QWD[LTXHV� SRXU�GHV� pQRQFpV� UHODWLYHPHQW�
FRXUWV��VRXYHQW�j�O·LPSpUDWLI��/HV�pQRQFpV�FRUUHVSRQGHQW�DX�GLDORJXH�TX·XQ�XWLOLVDWHXU�
SHXW� DYRLU� SRXU� FRPPDQGHU� VD� QDYLJDWLRQ� GDQV� XQ� HQYLURQQHPHQW� YLUWXHO�� 1RXV�
GpFULYRQV�SOXV�FRPSOqWHPHQW�O·DJHQW�FRQYHUVDWLRQQHO�8O\VVH�GDQV�OH�FKDSLWUH�VXLYDQW��
1RXV� DYRQV� HQVXLWH� FRQVLGpUp� XQ� FRUSXV� GH� WH[WHV� PpGLFDX[�� &H� FRUSXV�

FRUUHVSRQG�j�GHV�FRPSWHV�UHQGXV�GH�FRQVXOWDWLRQ��/·HQVHPEOH�GHV�FRPSWHV�UHQGXV�D�
pWp�SURGXLW� SDU�SOXVLHXUV�SUDWLFLHQV�� ,O� FRQWLHQW�GHV�SKUDVHV� ORQJXHV�²�RX�FRXUWHV�²�
G·XQ� VW\OH� H[WUrPHPHQW� YDULp�� 0DOJUp� XQ� FHUWDLQ� QRPEUH� G·HVVDLV�� LO� QRXV� D� pWp�
LPSRVVLEOH� G·pFULUH� GHV� JUDPPDLUHV� V\QWDJPDWLTXHV� SRXU� FHV� pQRQFpV��1RXV� DYRQV�
FRQFOX�j� O·LQDGpTXDWLRQ�GHV�JUDPPDLUHV� IRUPHOOHV�SRXU�DQDO\VHU�FH� W\SH�GH�SKUDVHV��
&HFL� QRXV� D� DPHQpV� D� UpYLVHU� O·DUFKLWHFWXUH� GX� V\VWqPH� SRXU� OH� IDLUH� IRQFWLRQQHU�
GLIIpUHPPHQW��
/H�PRGqOH�G·DQDO\VH�GX�VHFRQG�SURWRW\SH�VH�IRQGH�VXU� O·REVHUYDWLRQ�VXLYDQWH�HQ�

IUDQoDLV�� ,O� H[LVWH� GHV� VHJPHQWV� GRQW� O·RUGUH� HVW� UHODWLYHPHQW� ULJLGH�� &HV� VHJPHQWV�
VRQW� HVVHQWLHOOHPHQW� OHV� JURXSHV� QRPLQDX[� QRQ� UpFXUVLIV� HW� OHV� JURXSHV� YHUEDX[��
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�

'DQV� FHV� JURXSHV�� OD� OLEHUWp� HVW� UHVWUHLQWH�� 2Q� SHXW� pYHQWXHOOHPHQW� LQYHUVHU� XQ�
DGMHFWLI�HW�XQ�QRP�GDQV�XQ�JURXSH�QRPLQDO��PDLV�SDV�XQ�DUWLFOH�HW�XQ�QRP��
(Q� UHYDQFKH�� j� OD�GLIIpUHQFH�GH� O·DQJODLV�� FHUWDLQV�JURXSHV� VRQW�SOXV�PRELOHV��/D�

VWUXFWXUH�GH�FHV�JURXSHV�GDQV� OD�SKUDVH�V·DQDO\VH�GLIILFLOHPHQW�DYHF�GHV�JUDPPDLUHV�
V\QWDJPDWLTXHV�TXL�OXL�LPSRVHQW�GHV�FRQWUDLQWHV�GH�OLQpDULWp��2Q�SRXUUDLW�ELHQ�pFULUH�
GH� PDQLqUH� FRPELQDWRLUH� GHV� UqJOHV�� PDLV� HOOHV� PXOWLSOLHUDLHQW� O·DPELJXwWp�� /HV�
UHODWLRQV�GHV�JURXSHV�DYHF�OHV�DXWUHV�PRWV�GH�OD�SKUDVH�VRQW�SOXV�DSSDUHQWHV�VL�RQ�OHV�
H[SOLTXH�SDU�XQH�GpSHQGDQFH�IRQFWLRQQHOOH��1RXV�DYRQV�FKRLVL�GH�OHV�DQDO\VHU�DYHF�OH�
IRUPDOLVPH�GHV�JUDPPDLUHV�GH�GpSHQGDQFH��

������ /D�VWUXFWXUH�G·XQ�FKDUW�

8Q�FKDUW�UHSRVH�VXU�XQH�UHSUpVHQWDWLRQ�R��OHV� LQWHUYDOOHV�²�OHV�Q±XGV�²�HQWUH�OHV�
PRWV�VRQW�QXPpURWpV�GH���j�Q��/HV�Q±XGV�VRQW�UHOLpV�SDU�GHV�DUFV�TXL�GpILQLVVHQW�XQ�
FRQVWLWXDQW�� /H� FRQVWLWXDQW� SHXW� rWUH� FRPSOqWHPHQW� DQDO\Vp� RX� ELHQ� HQ� FRXUV�
G·DQDO\VH��
'H�PDQLqUH�FODVVLTXH��RQ�UHSUpVHQWH�O·pWDW�G·DYDQFpH�GH�O·DQDO\VH�G·XQ�FRQVWLWXDQW�

GDQV�XQ�FKDUW�SDU�XQ�SRLQW������$LQVL�
�
  gn  art nom •  

�
HVW�XQ�JURXSH�QRPLQDO�FRPSOqWHPHQW�DQDO\Vp�HW�FRQVWLWXp�G·XQ�DUWLFOH�HW�G·XQ�QRP��
4XDQW�j�
�

gn  art • nom 
�
HOOH� UHSUpVHQWH�XQ�JURXSH�QRPLQDO�HQ�FRXUV�G·DQDO\VH��2Q�D� WURXYp�XQ�DUWLFOH�HW�RQ�
FKHUFKH� XQ� QRP� SRXU� OH� FRPSOpWHU�� /D� )LJXUH� ��� UHSUpVHQWH� OH� FKDUW� GX� JURXSH�
QRPLQDO�OD�WDEOH�MDXQH�DYHF�OHV�UqJOHV�TXL�SHUPHWWHQW�GH�O·DQDO\VHU��
�

5qJOHV� &KDUW�
 
 
 
gn  art, nom 
gn  art, nom, adj 
art  la 
nom  table 
adj  jaune 

0 1 2La table jaune 3

art --> la • adj --> jaune •nom --> table •

gn --> art • nom

gn --> art • nom adj

gn --> art nom adj •

gn --> art nom •

gn --> art nom • adj

gn --> • art nom

gn --> • art nom adj

�

)LJXUH����'HV�UqJOHV�GH�JUDPPDLUH�HW�OH�FKDUW�FRUUHVSRQGDQW��
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�
8Q� FKDUW� SHUPHW� OHV� DQDO\VHV� DVFHQGDQWHV� HW� GHVFHQGDQWHV�� 'DQV� OH� PRGH�

DVFHQGDQW�DXVVL�ELHQ�TXH�GHVFHQGDQW��OH�FKDUW�PpPRULVH�OHV�DUFV�HQ�FRXUV�G·DQDO\VH�²�
OHV�DUFV�DFWLIV�²��8QH�IRLV�TX·XQ�FRQVWLWXDQW�YLHQW�G·rWUH�FRPSOqWHPHQW�DQDO\Vp�²�O·DUF�
HVW�DORUV�LQDFWLI�²��RQ�OH�VWRFNH�GDQV�XQ�DJHQGD�MXVTX·j�FH�TX·LO�VRLW�OXL�PrPH�LQVpUp�
GDQV�OH�FKDUW��
/H�PRGH�DVFHQGDQW�SDUW�GHV�PRWV�G·HQWUpH�HW�GpFOHQFKH�OHV�UqJOHV�SRXU�FRQVWUXLUH�

OD�VWUXFWXUH�FRPSOqWH�HQ�UHPRQWDQW��,O�DSSOLTXH�OD�UqJOH�DVFHQGDQWH�SRXU�pWLTXHWHU�OH�
PRW� HW� O·LQWURGXLUH� GDQV� OH� FKDUW� �7DEOHDX� ��� HW� OD� UqJOH� IRQGDPHQWDOH� SRXU� IDLUH�
DYDQFHU�OH�SRLQW�G·DQDO\VH�GHV�DUFV�DFWLIV��7DEOHDX�����
�

7DQW�TX·LO�\�D�GHV�PRWV���
��� 6L� O·DJHQGD� HVW� YLGH�� DFFHSWHU� XQ�PRW� HW� O·DMRXWHU� GDQV� O·DJHQGD� DYHF� VD�
FDWpJRULH�DXWDQW�GH�IRLV�TX·LO�D�G·LQWHUSUpWDWLRQV���& �0RW���

��� ([WUDLUH�XQ�FRQVWLWXDQW�&�GH�O·DJHQGD��RQ�QRWH�VD�SRVLWLRQ�GH�L�j�M���
��� 3RXU�FKDTXH�UqJOH�GH�OD�IRUPH�%� �&�&��&�����&Q��DMRXWHU�XQ�DUF�DFWLI�%�

���&�&��&�����&Q��GDQV�OH�FKDUW�GH�L�j�L�
��� $MRXWHU�&�GDQV�OH�FKDUW�HQ�XWLOLVDQW�OD�UqJOH�IRQGDPHQWDOH�

7DEOHDX���/D�UqJOH�DVFHQGDQWH��

�
$MRXW�G·XQ�FRQVWLWXDQW�&�HQWUH�OHV�SRVLWLRQV�M�HW�N���

��� $MRXWHU�&�HQWUH�M�HW�N�GDQV�OH�FKDUW��
��� 3RXU�WRXV�OHV�DUFV�DFWLIV�%� �&��&�������&����&Q��GH�L�j�M��DMRXWHU�OH�QRXYHO�
DUF�DFWLI�%� �&��&�����&������&Q�GH�M�j�N��

��� 3RXU�WRXV�OHV�DUFV�DFWLIV�%� �&��&�����&Q���&��GH�L�j�M��DMRXWHU�OH�FRQVWLWXDQW�
%�GH�L�j�N�GDQV�O·DJHQGD��

7DEOHDX���/D�UqJOH�IRQGDPHQWDOH��

�
/H� PRGH� GHVFHQGDQW� GpPDUUH� GH� OD� VWUXFWXUH� j� DQDO\VHU� ²� OD� SKUDVH� ²� SRXU�

GHVFHQGUH� MXVTX·DX[�PRWV�� &H�PRGH� HVW� DXVVL� FRQQX� VRXV� OH� QRP� G·DOJRULWKPH� GH�
(DUOH\���������/·DOJRULWKPH�HVW�FRQVWLWXp�GH�WURLV�PRGXOHV�TXL�V·HQFKDvQHQW���
�

• /H�SUHPLHU�PRGXOH�� OH�SUpGLFWHXU�� UHFKHUFKH� OHV� UqJOHV�TXL�SHXYHQW� IDLUH�DYDQFHU�
OHV�DUFV�DFWLIV��3RXU�FHFL��SRXU�WRXV� OHV�DUFV�%� �&��&�������&����&Q��RQ�UHFKHUFKH�
UpFXUVLYHPHQW�OHV�UqJOHV�GH�OD�IRUPH�&� �;�����;N�TXH�O·RQ�LQWURGXLW�GDQV�OH�FKDUW�
VRXV�OD�IRUPH�&� ���;�����;N�

• /H� VHFRQG� PRGXOH�� O·DFFHSWHXU� �RX� OH� VFDQQHU��� DFFHSWH� XQ� QRXYHDX� PRW� GH�
O·HQWUpH��,O�O·LQWURGXLW�GDQV�O·DJHQGD�DYHF�VHV�LQWHUSUpWDWLRQV�SRVVLEOHV���& �0RW����

• /H�WURLVLqPH�PRGXOH��OH�FRPSOpWHXU��DMRXWH�FKDTXH�FRQVWLWXDQW�&�GH�O·DJHQGD�GDQV�
OH� FKDUW�� ,O� XWLOLVH� OD� UqJOH� IRQGDPHQWDOH�SRXU� OH� FRPELQHU� DYHF� OHV� DUFV� DFWLIV�� ,O�
GpWHUPLQH�TXHOV� VRQW� OHV� FRQVWLWXDQWV�GH�SOXV�KDXW�QLYHDX� WHUPLQpV�� ,O� OHV� DMRXWH�
GDQV�O·DJHQGD��
�
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�

2Q�LQLWLDOLVH�FHW�DOJRULWKPH�DYHF�O·HQWUpH� ���6�R��6�HVW�O·D[LRPH�GH�OD�JUDPPDLUH��
&·HVW�VRXYHQW�OD�SKUDVH�RX��SRXU�OD�JUDPPDLUH�SUpFpGHQWH��gn��

������ /H�SUHPLHU�V\VWqPH�HW�VHV�H[WHQVLRQV�

/·DUFKLWHFWXUH�GX�SUHPLHU�DQDO\VHXU�VH�IRQGH�VXU�OD�VWUXFWXUH�G·XQ�FKDUW�FODVVLTXH��
/H�V\VWqPH�XWLOLVH�GHV�UqJOHV�V\QWDJPDWLTXHV��,O�FRPSUHQG�XQ�QR\DX�G·XQLILFDWLRQ�TXL�
SHUPHW�G·HQULFKLU� OHV� UqJOHV�SDU�GHV� WUDLWV� �6DEDK��������/HV�pTXDWLRQV�G·XQLILFDWLRQ�
XWLOLVHQW�OH�IRUPDW�3$75��6KLHEHU��������/H�FKDUW�IRQFWLRQQH�HQ�PRGH�DVFHQGDQW�HW�
HQ�PRGH�GHVFHQGDQW��
/·DOJRULWKPH� G·DQDO\VH� D� pWp� GRWp� G·H[WHQVLRQV� SRXU� JpUHU� XQH� HQWUpH� YRFDOH� HQ�

PRGH�DVFHQGDQW��&HV�H[WHQVLRQV�RQW�SRXU�EXW�G·DFFHSWHU�HW�GH�WUDLWHU�OHV�PRWV�XQ�SDU�
XQ�� &HFL� j� OD� GLIIpUHQFH� G·XQ� FKDUW� FODVVLTXH� TXL� WUDLWH� GHV� SKUDVHV� FRPSOqWHV� HW�
VWDEOHV�� /H� WUDLWHPHQW� LQFUpPHQWDO� SHUPHW� G·H[SORLWHU� OHV� K\SRWKqVHV� GH�
UHFRQQDLVVDQFH� G·XQH� FDUWH� YRFDOH�� (Q� HIIHW�� j� O·pQRQFp� G·XQ� PRW�� OD� SOXSDUW� GHV�
V\VWqPHV�GH�UHFRQQDLVVDQFH�YRFDOH�SHXYHQW�UHWRXUQHU��QRQ�SDV�XQ�PRW��PDLV� OD� OLVWH�
GH�1�PHLOOHXUHV�K\SRWKqVHV�GX�PRW�TX·LOV�FURLHQW�DYRLU�UHFRQQX��OD�1�%HVW�/LVW���/H�
WUDLWHPHQW� LQFUpPHQWDO� SHUPHW� DXVVL� GDQV� XQH� FHUWDLQH� PHVXUH� G·pPHWWUH� GHV�
K\SRWKqVHV�VXU�XQ�PRW�PDQTXDQW��
3RXU�LPSODQWHU�OHV�H[WHQVLRQV�HQ�PRGH�DVFHQGDQW��QRXV�DYRQV�GpILQL�XQH�QRXYHOOH�

UqJOH��� OD� UqJOH� G·DGGLWLRQ� GH� PRW� �7DEOHDX� ����� &HWWH� UqJOH� VH� VXEVWLWXH� j� OD� UqJOH�
DVFHQGDQWH� �(O� *XHGM� ������� ­� OD� UpFHSWLRQ� G·XQ� PRW�� OD� UqJOH� G·DGGLWLRQ� GH� PRW�
JpQqUH�UpFXUVLYHPHQW�WRXV�OHV�DUFV�DFWLIV�SRVVLEOHV�SDUWDQW�GH�FH�PRW��(OOH�YpULILH�TXH�
OH�PRW�SRXUUDLW�LQ�ILQH�V·LQWpJUHU�GDQV�XQH�SKUDVH�FRPSOqWH��
)RQGDPHQWDOHPHQW��OD�UqJOH�G·DGGLWLRQ�GH�PRW�SHUPHW�GH�YpULILHU�VL�OH�GHUQLHU�PRW�

DFFHSWp� SHXW� IRUPHU� DYHF� OHV�PRWV� GpMj� pQRQFpV�� XQ� GpEXW� GH� SKUDVH� FRUUHFWH��(Q�
FRPSOpWDQW�OHV�UqJOHV�GH�OD�)LJXUH����SDU�FHOOH�GX�7DEOHDX�����RQ�REWLHQW�OH�FKDUW�GH�OD�
)LJXUH����ORUVTX·RQ�DSSOLTXH�OD�UqJOH�DVFHQGDQWH��/D�UqJOH�G·DGGLWLRQ�GH�PRWV�SURGXLW�
OH�FKDUW�GH�OD�)LJXUH�����
�

/RUV�GH�O·DFFHSWDWLRQ�G·XQ�QRXYHDX�PRW���
��� $MRXWHU� OH� PRW� GDQV� O·DJHQGD� DYHF� VD� FDWpJRULH� DXWDQW� GH� IRLV� TX·LO� D�
G·LQWHUSUpWDWLRQV���& �0RW���

��� ([WUDLUH�XQ�FRQVWLWXDQW�&�GDQV�O·DJHQGD��RQ�QRWH�VD�SRVLWLRQ�GH�L�j�M���
��� 3RXU�FKDTXH�UqJOH�GH�OD�IRUPH�%� �&�&��&�����&Q��DMRXWHU�XQ�DUF�DFWLI�%�

���&�&��&�����&Q��GDQV�OH�FKDUW�GH�L�j�L�
��� $SSOLTXHU�UpFXUVLYHPHQW�OH�SRLQW���j�WRXWHV�OHV�UqJOHV�GH�OD�IRUPH�$ �%�
%�����%Q��

7DEOHDX����/D�UqJOH�G·DGGLWLRQ�GH�PRW��

�
phr --> sujet pred 
pred --> verbe objet 
objet --> gn 
sujet --> gn 

7DEOHDX����&RPSOpPHQW�GH�UqJOHV��
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art --> la •

gn --> art • nom

gn --> art • nom adj

gn --> • art nom

gn --> • art nom adj
�

0 1La

art --> la •

gn --> art • nom

gn --> art • nom adj

gn --> • art nom

gn --> • art nom adj

phr --> • gn pred

sujet --> • gn

objet --> • gn

�
)LJXUH����eWDW�GX�FKDUW�DYHF�OD�UqJOH�

DVFHQGDQWH�FODVVLTXH��
)LJXUH����eWDW�GX�FKDUW�DYHF�OD�UqJOH�

G·DGGLWLRQ�GH�PRW���
�
$YHF�OD�UqJOH�G·DGGLWLRQ�GH�PRW��O·DQDO\VHXU�SHXW�UpDOLVHU�XQ�FRQWU{OH�GH�OD�V\QWD[H�

HQ�PrPH� WHPSV� TX·LO� UHoRLW� OHV�PRWV��1RWDPPHQW�� VL� OH�PRW� FRXUDQW� HVW� LQFRUUHFW��
F·HVW�j�GLUH�TX·DXFXQH�UqJOH�QH�O·DFFHSWH�SRXU�IRUPHU�XQH�SKUDVH��RQ�SHXW�OH�UHWLUHU�HW�
SUHQGUH� OH� VXLYDQW� GDQV� OD� OLVWH� IRXUQLH� SDU� OH� V\VWqPH�GH� UHFRQQDLVVDQFH��2Q�SHXW�
DXVVL�GpFLGHU�GH�OH�UHMHWHU�SXUHPHQW�HW�VLPSOHPHQW�HW�SDVVHU�DX�VXLYDQW��
/H� FKDUW�SHXW� DXVVL� JpUHU� XQ�RX�SOXVLHXUV�PRWV�PDQTXDQWV��3RXU�FHFL��RQ�XWLOLVH�

GHV�PRWV�MRNHUV�GRWpV�GH�WRXWHV�OHV�SDUWLHV�GX�GLVFRXUV��2Q�SHXW�OHV�LQWURGXLUH�GDQV�OD�
SKUDVH�GH�IDoRQ�j�FH�TX·HOOH�FRQVWLWXH�XQH�FKDvQH�FRUUHFWH��2Q�OHV�SODFH�HQWUH�WRXV�OHV�
PRWV� DFFHSWpV��3RXU�YpULILHU�TX·XQH�SKUDVH�HVW� FRUUHFWH��RQ� WHQWH�GH�FRQVWLWXHU�XQH�
VXLWH�WUDQVLWLYH�G·DUFV�HW�VL�RQ�QH�SHXW�SDV��RQ�IDLW�UHQWUHU�HQ�MHX�OHV�MRNHUV��
(QILQ��OH�FKDUW�JqUH�OHV�PRWV�LQFRQQXV�HQ�OHXU�GRQQDQW�OD�FDWpJRULH�QRP��'H�WHOV�

PRWV� SHXYHQW� rWUH� pPLV� SDU� OH� V\VWqPH� GH� UHFRQQDLVVDQFH�� FDU� OHV� OH[LTXHV� GH�
O·DQDO\VHXU�V\QWD[LTXH�HW�GH�OD�UHFRQQDLVVDQFH�YRFDOH�VRQW�GLIIpUHQWV��

������ /·DUFKLWHFWXUH�GX�VHFRQG�V\VWqPH�

/H�VHFRQG�V\VWqPH�D�UpXWLOLVp�HQ�SDUWLH�O·DUFKLWHFWXUH�GX�SUHPLHU�HW�LO�D�LQWpJUp�XQH�
JUDPPDLUH� GH� GpSHQGDQFH�� ,O� VH� VWUXFWXUH� HQ� FRXFKHV� KLpUDUFKLTXHV�� &KDFXQH� GHV�
FRXFKHV�FRUUHVSRQG�j�XQ�QLYHDX�GH�WUDLWHPHQW���
�

• OD�SUHPLqUH�FRXFKH�VH�FKDUJH�GH�OD�GpWHFWLRQ�GHV�JURXSHV�V\QWD[LTXHV�QRQ�UpFXUVLIV�
²�OHV�VHJPHQWV�²��&HWWH�FRXFKH�JpQqUH�WRXWHV�OHV�K\SRWKqVHV�GH�VHJPHQWV�TXH�OXL�
SHUPHW�OHV�UqJOHV��1DWXUHOOHPHQW��FHWWH�SDUWLH�GpWHFWH�SOXV�GH�VHJPHQWV�TX·LO�Q·\�HQ�
D�UpHOOHPHQW��
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• OD� GHX[LqPH� FRXFKH� UpGXLW� O·DPELJXwWp� HQ� pOLPLQDQW� XQH� SDUWLH� GHV� VHJPHQWV�
VXLYDQW�GHV�FULWqUHV�GH�FRPSDWLELOLWp�DYHF�OH�FRQWH[WH�LPPpGLDW�GX�JURXSH��

• OD�WURLVLqPH�FRXFKH�pWDEOLW�GHV�OLHQV�GH�GpSHQGDQFH�HQWUH�OHV�VHJPHQWV��
�
/H�V\VWqPH�V·LQWqJUH�GDQV�XQ�FKDUW�DVFHQGDQW��&KDFXQH�GHV�FRXFKHV�RSqUH�VXU�OHV�

DUFV�HQ�DSSOLTXDQW�GHV�UqJOHV�SRXU�SURGXLUH�XQ�QRXYHO�HQVHPEOH�G·DUFV��/D�SUHPLqUH�
FRXFKH� DSSOLTXH� GHV� UqJOHV� GH� UpFULWXUH� V\QWDJPDWLTXHV�� /D� VHFRQGH� YpULILH� GHV�
FRPSDWLELOLWpV�GH�ELJUDPPHV��/D�WURLVLqPH�XWLOLVH�GHV�UqJOHV�GH�GpSHQGDQFH��$LQVL��LO�
HQ� UpVXOWH� G·DERUG� GHV� DUFV� OH[LFDX[�� SXLV� GHV� JURXSHV� V\QWD[LTXHV�� GHV� JURXSHV�
V\QWD[LTXHV�YDOLGHV�HW�HQILQ�GHV�DUFV�GH�GpSHQGDQFH��)LJXUH������
�

�

CHART

M odule de
segm entation
syntagm atique

M odule
d’ élagage

M odule
d’ anal yse des
dépendance

M ots

�
)LJXUH����/·DUFKLWHFWXUH�GX�V\VWqPH�G·DQDO\VH�V\QWD[LTXH��

������ /HV�FDWpJRULHV�GHV�VHJPHQWV�

/D� VWUXFWXUH� GHV� VHJPHQWV� VH� IRQGH� VXU� GHV� UqJOHV� V\QWDJPDWLTXHV�� /HV� UqJOHV�
GpILQLVVHQW� GHV� JURXSHV� V\QWD[LTXHV� QRQ� UpFXUVLIV�� /HV� FDWpJRULHV� GH� FHV� JURXSHV�
FRUUHVSRQGHQW� j� FHOOHV� GH� OD� JUDPPDLUH� FODVVLTXH�� (OOHV� VRQW� SOXV� QRPEUHXVHV� TXH�
FHOOHV� XWLOLVpHV� SDU� &KXUFK� ������� HW� 5DPVKDZ� 	� 0DUFXV� �������� &HV� DXWHXUV� QH�
FRQVLGqUHQW�TXH�OHV�JURXSHV�QRPLQDX[�HW�pYHQWXHOOHPHQW�YHUEDX[��
/HV� GLIIpUHQWV� JURXSHV� TXH� QRXV� DYRQV� XWLOLVpV� UHSUpVHQWHQW� OH� QLYHDX�

V\QWDJPDWLTXH�GH�EDVH�HW�VHUYHQW�DXVVL�j�GpWHUPLQHU�OD�FRPSDWLELOLWp�GHV�ELJUDPPHV�
HW�GDQV�O·pWDEOLVVHPHQW�GHV�GpSHQGDQFHV��,O�VRQW��GH�IDoRQ�UpVXPpH���
�

• OHV�JURXSHV�QRPLQDX[��,OV�VRQW�GpILQLV�FRPPH�OHV�JURXSHV�GH�PRWV�IRUPpV�DXWRXU�
G·XQ�QRP��,OV�VRQW�FRPSRVpV�QRWDPPHQW�GH�GpWHUPLQDQWV��GHV�DGMHFWLIV�DQWpSRVpV��
G·XQ�QRP�HW�GH� OD�SOXSDUW�GHV�DGMHFWLIV�SRVWSRVpV��8Q�DGYHUEH�SHXW�SUpFpGHU� OHV�
DGMHFWLIV��

• OHV�JURXSHV�YHUEDX[�� ,OV� VRQW�GpILQLV� FRPPH� OHV�JURXSHV�GH�PRWV� IRUPpV�DXWRXU�
G·XQ� YHUEH�� ,OV� VRQW� FRQVWLWXpV� G·DGYHUEHV� GH� QpJDWLRQ�� GH� SURQRPV� FOLWLTXHV��



��� � $1$/<6(�6<17$;,48(�

G·DGYHUEHV��G·DX[LOLDLUHV��G·XQ�YHUEH�j�XQ�WHPSV�VLPSOH�RX�FRPSRVp��GX�SURQRP�
SHUVRQQHO�VXMHW�V·LO�\�D�LQYHUVLRQ�GX�VXMHW��

• OHV� JURXSHV� SUpSRVLWLRQQHOV�� OHV� DGYHUEHV� HW� OHV� ORFXWLRQV� DGYHUELDOHV�� &HW�
HQVHPEOH�HVW�UpXQL�VRXV�OH�QRP�GH�©�FRPSOpPHQWV�ª��/HV�JURXSHV�SUpSRVLWLRQQHOV�
VRQW�GpILQLV�FRPPH�GHV�JURXSHV�QRPLQDX[�SUpFpGpV�G·XQH�SUpSRVLWLRQ��

• OHV�JURXSHV�G·DGMHFWLIV��,OV�VRQW�FRQVWLWXpV�GHV�VHJPHQWV�G·DGMHFWLIV�DWWULEXWV�HW�GH�
FHUWDLQV�DGMHFWLIV�SRVWSRVpV��

• OHV�SDUWLFLSHV�SDVVpV��
• OHV�SUpSRVLWLRQV�VXLYLHV�G·LQILQLWLIV��FRPPH�SRXU�SUHQGUH��GH�IDLUH��
• OHV�SURQRPV�SHUVRQQHOV��
• GHV�HQWLWpV�GH�VWUXFWXUHV���OHV�FRQMRQFWLRQV��OHV�SURQRPV�UHODWLIV�HW�OD�SRQFWXDWLRQ��
�
&KDFXQ� GHV� JURXSHV� HVW� GpILQL� SDU� XQ� HQVHPEOH� GH� UqJOHV� GH� VWUXFWXUH�

V\QWDJPDWLTXH� DYHF� GHV� WUDLWV�� /HV� WUDLWV� FRUUHVSRQGHQW� QRWDPPHQW� j� GHV�
FDUDFWpULVWLTXHV� G·DFFRUG� HW� GH� VpPDQWLTXH�� /HV� WUDLWV� VRQW� DSSOLTXpV� FRPPH� GHV�
FRQWUDLQWHV�G·XQLILFDWLRQ��/H�IRUPDOLVPH�UHWHQX�HVW�FHOXL�GH�3$75��
/H� OH[LTXH�FODVVH� OHV�PRWV� VXLYDQW�GHV�SDUWLHV�GX�GLVFRXUV�VHPEODEOHV�j�FHOOHV�GH�

08/7(;7��,GH�	�9pURQLV�������9pURQLV�	�.KRXU\��������/HV�PRWV�FRPSUHQQHQW�
XQ�WUDLW�G·DFFRUG�HW�XQ�WUDLW�VpPDQWLTXH��3DU�H[HPSOH��SRXU�OH�QRP��OH�WUDLW�G·DFFRUG�
FRPSUHQG�OHV�VRXV�WUDLWV�GH�JHQUH�HW�GH�QRPEUH��/H�WUDLW�VpPDQWLTXH�SHXW�QRWDPPHQW�
SUHQGUH� OHV� YDOHXUV��� WHPSV�� OLHX�� REMHW�� DJHQW�� HWF�� /HV� WUDLWV� VRQW�SDVVpV� DX� JURXSH�
WRXW� HQWLHU� SDU� XQLILFDWLRQ�� ,OV� SHUPHWWHQW� QRWDPPHQW� GH� UpDOLVHU� XQ� pWLTXHWDJH�
VpPDQWLTXH�GHV�JURXSHV�QRPLQDX[��

������ /H�GpFRXSDJH�GHV�VHJPHQWV�

/H�GpFRXSDJH�GH�VHJPHQWV�V·RSqUH�GH�PDQLqUH�V\PEROLTXH�j�O·LQWpULHXU�G·XQ�FKDUW��
,O� SURFqGH� GH� JDXFKH� j� GURLWH� HQ� DFFHSWDQW� HW� HQ� DQDO\VDQW� OHV� PRWV� XQ� SDU� XQ��
&RPPH�GDQV�XQ�FKDUW�FODVVLTXH�� OHV�HVSDFHV�HQWUH� OHV�PRWV�IRUPHQW� OHV�Q±XGV��&HV�
Q±XGV�VRQW� UHOLpV�SDU�GHV�DUFV��/HV�DUFV�RQW�FRPPH�RULJLQH�� OH�GpEXW�GX�JURXSH�HQ�
FRXUV� G·DQDO\VH� HW� FRPPH� ILQ�� OH� GHUQLHU�PRW� DQDO\Vp�� ,OV� VRQW� DQQRWpV� SDU� OD� UqJOH�
V\QWDJPDWLTXH�HQ�FRXUV�G·DSSOLFDWLRQ��
­� OD� GLIIpUHQFH� GH� O·DOJRULWKPH� FODVVLTXH� GX� FKDUW�� O·DQDO\VH� GHV� JURXSHV� RSqUH�

XQLTXHPHQW�VXU�XQH�IHQrWUH��/H�Q±XG�GH�GpSDUW�HVW�DSSHOp�OH�SRLQW�G·DQFUDJH��3RXU�
rWUH�XQ�SRLQW�G·DQFUDJH��XQ�Q±XG�GRLW� rWUH� UHOLp� WUDQVLWLYHPHQW�SDU�XQH�VXLWH�G·DUFV�
LQDFWLIV�SDUWDQW�GX�Q±XG����)LJXUH������

�
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�
)LJXUH����/D�VHJPHQWDWLRQ��(O�*XHGM�������S��������

�
­� OD� UpFHSWLRQ� G·XQ� QRXYHDX�PRW�� RQ� DSSOLTXH� O·DOJRULWKPH� GX� FKDUW� DVFHQGDQW�

DYHF� OD� UqJOH�G·DGGLWLRQ�GH�PRW�VXU� OD�IHQrWUH�FRPPHQoDQW�DX�SRLQW�G·DQFUDJH�HW�VH�
WHUPLQDQW� DX� GHUQLHU�PRW� DFFHSWp��2Q�PRGLILH� HW� RQ� FUpH� DLQVL� XQ� FHUWDLQ� QRPEUH�
G·DUFV��6L�OH�PRW�QH�SHXW�V·LQWpJUHU�GDQV�DXFXQ�JURXSH�GH�OD�IHQrWUH��DORUV��RQ�GpSODFH�
OH�SRLQW�G·DQFUDJH�YHUV� OD�GURLWH� DX�SUHPLHU�Q±XG�TXL� VDWLVIDLW� DX[�FRQGLWLRQV�SRXU�
rWUH�XQ�SRLQW�G·DQFUDJH��
/H� SULQFLSH� GHV� UqJOHV� GH� JUDPPDLUH� GH� FHWWH� pWDSH� HVW� GH� GpWHFWHU� WRXV� OHV�

VHJPHQWV�DX�SUL[�G·XQ�EUXLW�pYHQWXHOOHPHQW�LPSRUWDQW��&RPPH�UpVXOWDW��O·DQDO\VH�GHV�
VHJPHQWV� JpQqUH� GHV� K\SRWKqVHV� GH� JURXSHV�� ­� OD� GLIIpUHQFH� GH� O·DQDO\VH�
FKRPVN\HQQH�FODVVLTXH��HOOH�QH�YD�SDV�DX�GHOj�GDQV�OD�VWUXFWXUH�GH�V\QWDJPH��
/·DOJRULWKPH�D�pWp� pYDOXp� VXU�XQ�FRUSXV�GH�FRPSWHV� UHQGXV�G·DQDO\VH�PpGLFDOHV��

&H�FRUSXV�SURYLHQW�GX�FHQWUH�DQWLFDQFpUHX[�)UDQoRLV�%DFOHVVH�GH�&DHQ�FRPPXQLTXp�
SDU� OH�3U��+pURQ��/HV�SKUDVHV�VRQW�HVVHQWLHOOHPHQW�GHVFULSWLYHV�HW�GH�VW\OH�YDULp��/H�
FRUSXV�WRWDO�D�XQH�WDLOOH�GH���������PRWV�DYHF�XQ�YRFDEXODLUH�GH��������IRUPHV�QRQ�
OHPPDWLVpHV�� ,O� QRXV� pWDLW� FRPSOqWHPHQW� LPSRVVLEOH� G·pWXGLHU� FH� FRUSXV� HQ� HQWLHU��
1RXV� DYRQV� UHWHQX� XQ� HQVHPEOH� WLUp� DX� KDVDUG� GH� ��� SKUDVHV�� &HV� SKUDVHV�
FRPSRUWHQW�����VHJPHQWV�GpWHFWpV�PDQXHOOHPHQW��
/HV� UqJOHV� RQW� pWp� FRQoXHV� PDQXHOOHPHQW� HQ� FRQVLGpUDQW� OHV� VHJPHQWV�� /D�

JUDPPDLUH�FRPSWH����UqJOHV��/H�QRPEUH�GH�VHJPHQWV�JpQpUpV�DXWRPDWLTXHPHQW�HVW�
ELHQ� V�U� QHWWHPHQW� VXSpULHXU� j� OHXU� QRPEUH� UpHO�� /H� WDX[� GH� VXUGpWHFWLRQ� HVW�
G·HQYLURQ��������VXU�WURLV�VHJPHQWV��XQ�VHXO�HVW�YDOLGH�HQ�PR\HQQH��(Q�UHYDQFKH��OH�
QRPEUH�GH�VHJPHQWV�PDQTXpV�HVW�UHODWLYHPHQW�IDLEOH���HQYLURQ�����

������ /·pODJDJH�

/·pODJDJH� D� SRXU� EXW� G·pOLPLQHU� XQH� SDUWLH� GHV� JURXSHV� VXUGpWHFWpV��(Q� TXHOTXH�
VRUWH� GH� QHWWR\HU� OH� FKDUW�� ,O� VH� IRQGH� VXU� GHV� FRPSDWLELOLWpV� GH� ELJUDPPHV�
V\QWDJPDWLTXHV�� 2Q� FRQVLGqUH� LFL� QRQ� SDV� XQH� VpTXHQFH� GH� GHX[� PRWV�� PDLV� XQH�
VpTXHQFH�GH�GHX[�JURXSHV��/H�FRQFHSW�GH�OD�PpWKRGH�HVW�YRLVLQ�GH�FHOXL�GH�(��%ULOO�
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�������ORUVTX·LO�pWLTXHWWH�OHV�PRWV�SDU�GHV�SDUWLHV�GX�GLVFRXUV��&HSHQGDQW��O·DFWLRQ�TXL�
UpVXOWH�GH�O·H[DPHQ�GHV�JURXSHV�HVW�VRLW�OD�FRQVHUYDWLRQ��VRLW�OD�GHVWUXFWLRQ��
3RXU�FHFL�RQ�pWDEOLW�OH�WDEOHDX�GHV�ELJUDPPHV�SRVVLEOHV�HW�RQ�HQ�GpILQLW�XQ�FHUWDLQ�

QRPEUH� G·DGPLVVLEOHV�� OHV� DXWUHV� pWDQW� LQDFFHSWDEOHV� �7DEOHDX� ����� /D� SKUDVH� HVW�
SDUFRXUXH�GH�JDXFKH�j�GURLWH�HW�SRXU�XQ�JURXSH�GRQQp��RQ�YpULILH�TX·LO�H[LVWH�GDQV�OH�
FKDUW�DX�PRLQV�XQ�SUpGpFHVVHXU�SRXU�TX·LO�IRUPH�XQ�ELJUDPPH�DFFHSWDEOH��VLQRQ�RQ�
O·HQOqYH� GX� FKDUW�� 2Q� DSSOLTXH� HQVXLWH� OD� UpFLSURTXH� GDQV� XQ� EDOD\DJH� GH� GURLWH� j�
JDXFKH��­� OD� ILQ�GH� O·pODJDJH�� OHV� VHJPHQWV�TXL�Q·RQW�QL�SUpGpFHVVHXU��QL� VXFFHVVHXU��
VRQW�DXVVL�pOLPLQpV�GX�FKDUW��
�

%LJUDPPHV� ([SOLFDWLRQV� $GPLVVLEOH�
*1�*9� 8Q�JURXSH�YHUEDO�SHXW�VXLYUH�XQ�JURXSH�QRPLQDO� 2XL�
*9�*9� 8Q�JURXSH�YHUEDO�SHXW�VXLYUH�XQH�JURXSH�YHUEDO� 1RQ�

7DEOHDX����([HPSOHV�GH�ELJUDPPHV��

�
/·pWDSH�G·pODJDJH�SHUPHW�GH� UpGXLUH� OHV� VHJPHQWV� VXUGpWHFWpV� j� ����GX�QRPEUH�

WRWDO�GH�VHJPHQWV�GDQV�OH�FKDUW��(OOH�Q·pOLPLQH�DXFXQ�GHV�VHJPHQWV�FRUUHFWV��

������ /HV�GpSHQGDQFHV�

8QH�IRLV�OHV�VHJPHQWV�GpWHFWpV��RQ�FKHUFKH�j�OHV�UHOLHU�HQWUH�HX[�SDU�GHV�UHODWLRQV�
GH�GpSHQGDQFH��&HFL� UHYLHQW� j�GpWHUPLQHU��SRXU�FKDFXQ�GHV� VHJPHQWV��TXHO� HVW� VRQ�
UpJLVVDQW��/D�WrWH�GH�OD�SKUDVH��OH�YHUEH�SULQFLSDO�HQ�JpQpUDO��Q·D\DQW�SDV�GH�UpJLVVDQW��

3.7.9.1 L’algori thm e de Covingt on 

0LFKDHO�&RYLQJWRQ��������D�GpFULW�XQH�WHFKQLTXH�VLPSOH�G·DQDO\VH�GH�GpSHQGDQFH��
&HWWH�WHFKQLTXH�Q·HVW�SDV�FRPSOqWHPHQW�VDWLVIDLVDQWH�PDLV�HOOH�QRXV�D�VHUYLV�GH�SRLQW�
GH� GpSDUW�� /·DOJRULWKPH� XWLOLVH� XQ� HQVHPEOH� GH� UqJOHV� GH� GpSHQGDQFH� VHPEODEOHV� j�
FHOOHV�GX�7DEOHDX��� DXJPHQWpV�GH�FRQWUDLQWHV�G·XQLILFDWLRQ��/HV�FRQWUDLQWHV�SRUWHQW�
QRWDPPHQW�VXU�O·DFFRUG��
/HV� VHJPHQWV� VRQW� WUDLWpV� GH� JDXFKH� j� GURLWH� HW� PLV� GDQV� XQH� OLVWH�

ListeSegmentsTraités ��/D�OLVWH�HVW�LQLWLDOHPHQW�YLGH��
8QH� OLVWH�GHV� UpJLVVDQWV� �ListeRégissants ��HVW�FUppH� LQLWLDOHPHQW�YLGH��(OOH�

FRQWLHQW�OHV�WrWHV�j�XQ�PRPHQW�GRQQp��
2Q�DFFHSWH�OHV�VHJPHQWV�XQ�SDU�XQ��3RXU�OH�VHJPHQW�FRXUDQW���
�

D�� 5HFKHUFKHU� XQ� UpJLVVDQW� GX� VHJPHQW� FRXUDQW� GDQV�
ListeSegmentsTraités �HQ�SDUWDQW�GHV�SOXV�UpFHQWV��
L�� 6·LO�\�HQ�D�XQ�RX�SOXVLHXUV��FUpHU�OD�UHODWLRQ�GH�GpSHQGDQFH�VXU�

OH�SUHPLHU�WURXYp�
LL�� VLQRQ��PHWWUH�OH�VHJPHQW�FRXUDQW�GDQV�ListeRégissants �

E�� 5HFKHUFKHU� SRXU� WRXV� OHV� VHJPHQWV� GH� ListeRégissants � OHV�
VHJPHQWV�SRXYDQW� rWUH� VXERUGRQQpV�GX� VHJPHQW�FRXUDQW��/RUVTX·RQ�
HQ�WURXYH�XQ��RQ�O·HQOqYH�GH�ListeRégissants ��

�
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/·DQDO\VH� D� UpXVVL� TXDQG� LO� QH� UHVWH� TX·XQH� VHXOH� WrWH�� 2Q� SHXW� DMRXWHU� GHV�
FRQWUDLQWHV�VXSSOpPHQWDLUHV��WHOOHV�TXH�G·pYLWHU�OHV�FURLVHPHQWV�G·DUFV�RX�G·HQMDPEHU�
XQH�WrWH��

3.7.9.2 Un nouvel algorithm e 

/·DOJRULWKPH� GH� &RYLQJWRQ�� WHO� TXHO�� Q·HVW� SDV� DSSOLFDEOH� DX[� VHJPHQWV� VWRFNpV�
GDQV�OH�FKDUW��&H�FKDUW��TXL�UpVXOWH�GHV�DQDO\VHV�SUpFpGHQWHV��FRQWLHQW�XQ�VXUHQVHPEOH�
GHV�VHJPHQWV�GH�OD�SKUDVH�HW�QRQ�SDV�GHV�PRWV��&HV�VHJPHQWV�VRQW�GHV�K\SRWKqVHV�HW�
LOV�QH�IRUPHQW�SDV�XQ�GpFRXSDJH�FRQWLJX��
/·DOJRULWKPH� SURSRVp� UHSUHQG� OH� SULQFLSH� GH� O·DOJRULWKPH� GH� &RYLQJWRQ� HW� OXL�

DSSRUWH�FHUWDLQHV�PRGLILFDWLRQV��,O�XWLOLVH�GHV�UqJOHV�GH�GpSHQGDQFHV�PXQLHV�GH�WUDLWV�
G·XQLILFDWLRQ� HW� H[SORLWH� OD� YDOHQFH� GHV� JURXSHV�� ,O� SUHQG� HQ� FRPSWH� OH� QRPEUH� GH�
VHJPHQWV�VDQV�WrWH�FRPPH�FULWqUH�G·pYDOXDWLRQ�DYHF�GHV�FRQWUDLQWHV�WRSRORJLTXHV��,O�
H[SORUH�OHV�K\SRWKqVHV�SRVVLEOHV�DYHF�XQ�PpFDQLVPH�GH�UHWRXU�HQ�DUULqUH��
/·DOJRULWKPH� JqUH� OHV� K\SRWKqVHV� GH� VHJPHQWV�� &HX[�FL� SHXYHQW� VH� UHFRXYULU�

FRPSOqWHPHQW� RX� SDUWLHOOHPHQW� �HQWUHU� HQ� LQWHUVHFWLRQ��� 3RXU� pYLWHU� FHFL�� ORUVTX·XQ�
VHJPHQW�HVW�HQ�FRXUV�G·DQDO\VH��RQ�pOLPLQH�OHV�VHJPHQWV�HQWLqUHPHQW�RX�SDUWLHOOHPHQW�
UHFRXYHUWV�SDU�OXL��
/·DOJRULWKPH�SURFqGH�HQ�GHX[�pWDSHV�HQ�EDOD\DQW�OH�FKDUW�GH�JDXFKH�j�GURLWH���
�
��� 'DQV�XQ�SUHPLHU�WHPSV��RQ�UHFKHUFKH� OHV�UHODWLRQV�GH�GpSHQGDQFH�HQ�VXLYDQW�
OHV�FRQWUDLQWHV�GH�YDOHQFH��&HWWH�UHFKHUFKH�VH�IDLW�SRXU�FKDTXH�VHJPHQW�D\DQW�
XQH� YDOHQFH� QRQ� QXOOH� GDQV� OH� VHQV� UpJLVVDQW�VXERUGRQQp� HW� GDQV� OH� VHQV�
LQYHUVH���

��� GDQV� XQ� GHX[LqPH� WHPSV�� RQ� UHFKHUFKH� j� pWDEOLU� OHV� UpJLVVDQWV� UHVWDQWV� SRXU�
FKDTXH�VHJPHQW��

�
/·DQDO\VH�GHV�GpSHQGDQFHV�VH�IDLW�HQ�PLQLPLVDQW�O·HVSDFH�GH�UHFKHUFKH�DX�GpSDUW��

3RXU�FHFL�OH�V\VWqPH�IRQFWLRQQH�HQ�GHX[�SDVVHV��'DQV�OD�SUHPLqUH�SDVVH��LO�pWDEOLW�OHV�
UHODWLRQV� FHUWDLQHV� HW� GDQV� OD� GHX[LqPH� SDVVH�� LO� H[SORUH� OHV� SRVVLELOLWpV� UHVWDQWHV��
/·DQDO\VHXU� GH� GpSHQGDQFH� pYDOXH� OD� UpXVVLWH� GH� VD� FRQVWUXFWLRQ� HQ� PLQLPLVDQW� OH�
QRPEUH�GH�WrWHV�GH�OD�SKUDVH��XQH�GDQV�O·LGpDO��&KDTXH�SRVVLELOLWp�HVW�HVVD\pH�HW�VL�HOOH�
JpQqUH�PRLQV�GH�WrWHV�TXH�OHV�SUpFpGHQWHV��HOOH�VHUD�UHWHQXH�j�VD�SODFH��
/D�SUHPLqUH�SDVVH�pWDEOLW�OHV�GpSHQGDQFHV�FHUWDLQHV��3RXU�FHFL��RQ�WLHQW�FRPSWH�GH�

OD� YDOHQFH� GHV� VHJPHQWV� TX·RQ� FKHUFKH� j� VDWXUHU� HW� GHV� UHODWLRQV� VDQV� DPELJXwWpV��
/·DOJRULWKPH�EDOD\H� OH�FKDUW�HW�UDWWDFKH� OHV�VHJPHQWV�SRXU�UpSRQGUH�VXFFHVVLYHPHQW�
DX[�GHX[�FULWqUHV���
�

• XQ�VHJPHQW�D�XQH�YDOHQFH�QRQ�YLGH�TXH�VHXO�XQ�FRQVWLWXDQW�SHXW�VDWLVIDLUH�GDQV�OH�
VHQV�UpJLVVDQW�VXERUGRQQp�RX�GDQV�OH�VHQV�LQYHUVH��

• XQ�VHJPHQW�QH�SHXW�WURXYHU�TX·XQ�HW�XQ�VHXO�UpJLVVDQW�GDQV�OH�FKDUW��2Q�D�DORUV�XQ�
FRXSOH�UpJLVVDQW�VXERUGRQQp��
�
/D� YDOHQFH� SHUPHW� GH� JXLGHU� OH� GpPDUUDJH� GH� O·DQDO\VH�� (OOH� SRXUUDLW� DXVVL�

FRQWULEXHU�j�O·pYDOXDWLRQ�JOREDOH��&HSHQGDQW��FH�FULWqUH�HVW�PRLQV�LPSRUWDQW�TXH�FHOXL�
GHV� VHJPHQWV� VDQV� WrWHV�� 'HV� YHUEHV� WUDQVLWLIV�� QRWDPPHQW�� SHXYHQW� V·HPSOR\HU� GH�
PDQLqUH�LQWUDQVLWLYH��3RXU�FHWWH�UDLVRQ��RQ�QH�O·H[SORLWH�SDV�GDQV�O·pYDOXDWLRQ�ILQDOH��
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'DQV�OD�GHX[LqPH�SDVVH��O·DOJRULWKPH�pWDEOLW�OD�OLVWH�GHV�GpSHQGDQFHV�HQ�EDOD\DQW�OH�
FKDUW� GH� JDXFKH� j� GURLWH� HW� HQ� UHFKHUFKDQW� OHV� JURXSHV� GH� YDOHQFH� QRQ� QXOOH� QRQ�
VDWLVIDLWH��3RXU�FKDFXQ�GH�FHV�JURXSHV��LO�pWDEOLW�OD�OLVWH�GHV�JURXSHV�FRPSDWLEOHV��GDQV�
OH�VHQV�UpJLVVDQW�VXERUGRQQp�RX�GDQV�OH�VHQV�LQYHUVH��8QH�IRLV�TXH�FH�SURFHVVXV�HVW�
WHUPLQp��RQ�pWDEOLW�OH�UHVWH�GHV�GpSHQGDQFHV�HQ�UHFKHUFKDQW�SRXU�FKDTXH�JURXSH��XQ�
UpJLVVDQW��
$X� FRXUV� GH� O·DQDO\VH�� OHV� VHJPHQWV� SRVVLEOHV� SRXU� XQH� PLVH� HQ� UHODWLRQ� VRQW�

FODVVpV� HQ� IRQFWLRQ� GH� FULWqUHV� WRSRORJLTXHV�� &HV� FULWqUHV� SUpIqUHQW� FRQVLGpUHU� OHV�
JURXSHV� OHV� SOXV� ORQJV� G·DERUG� TXDQG� LOV� SDUWHQW� GX� PrPH� PRW� HW� OHV� OLHQV� GH�
GpSHQGDQFH�OHV�SOXV�FRXUWV��
(QILQ�� OHV�DUFV�GpSHQGDQFHV�GRLYHQW�UHVSHFWHU�XQ�FHUWDLQ�QRPEUH�GH�FRQWUDLQWHV��

QRWDPPHQW���
�

• OHV�DUFV�QH�GRLYHQW�SDV�VH�FURLVHU�
• XQ�DUF�QH�GRLW�SDV�HQMDPEHU�XQH�WrWH�
• FHUWDLQHV�UHODWLRQV�QH�SHXYHQW�SDV�DSSDUDvWUH�HQ�GRXEOH��3DU�H[HPSOH��XQ�YHUEH�QH�
SHXW�SDV�DYRLU�SOXVLHXUV�FRPSOpPHQWV�G·REMHW�GLUHFW��
�
/·DOJRULWKPH� RSqUH� SDU� UHWRXU� HQ� DUULqUH� GX� PRGXOH� G·pWDEOLVVHPHQW� GHV�

GpSHQGDQFHV�YHUV�FHOXL�GH�VDWLVIDFWLRQ�GH�OD�YDOHQFH��

3.7.9.3 Résul tats 

'H� OD�PrPH�PDQLqUH�TXH�SRXU� OHV�DXWUHV�PRGXOHV�� OHV�UqJOHV�GH�GpSHQGDQFH�RQW�
pWp� pFULWHV�PDQXHOOHPHQW��/·DOJRULWKPH�D�pWp�DSSOLTXp�VXU� OH� UpVXOWDW�SURGXLW�SDU� OHV�
PRGXOHV�GH�VHJPHQWDWLRQ�HW�G·pODJDJH��
6XU� OHV� SKUDVHV� GH� WHVWV�� QRXV� DYRQV� UHWHQX� WRXWHV� OHV� DQDO\VHV� SODXVLEOHV� G·XQ�

SRLQW� GH� YXH� VpPDQWLTXH�� PrPH� VL� HOOHV� QH� VHPEOHQW� SDV� WRXMRXUV� YUDLVHPEODEOHV�
FRPSWH� WHQX� GX� FRQWH[WH�� ,O� \� FRUUHVSRQG� GHV� DPELJXwWpV� G·DQDO\VH� HW� QRXV� DYRQV�
GpQRPEUp� j� OD� PDLQ� XQH� FHQWDLQH� G·DQDO\VHV� SRVVLEOHV� SRXU� ��� SKUDVHV�� 'HV�
FRPSOpPHQWV� SHXYHQW� VH� UDWWDFKHU� VRLW� DX� YHUEH�� VRLW� j� XQ� DXWUH� FRPSOpPHQW�� ,O� \�
FRUUHVSRQG�����UHODWLRQV�SRVVLEOHV�GH�GpSHQGDQFH��
/·DQDO\VHXU�D�FRQVLGpUp�FRPPH�FRUUHFWHV�OHV�DQDO\VHV�FRQGXLVDQW�DX�PLQLPXP�GH�

VHJPHQWV�VDQV�WrWH��HQ�JpQpUDO�XQ��6L�RQ�FRQVLGqUH�OHV�DQDO\VHV�DX�QLYHDX�GHV�SKUDVHV��
O·DQDO\VHXU�D�SX�UHWURXYHU�����GHV�DQDO\VHV�FRUUHFWHV�HW�FRPSOqWHV�G·XQH�SKUDVH��,O�D�
SURGXLW�XQH�VXUJpQpUDWLRQ��F·HVW�j�GLUH�GHV�DQDO\VHV�IDXVVHV��UHSUpVHQWDQW�����GH�VHV�
VRUWLHV��6L�RQ�FRQVLGqUH�OHV�UHODWLRQV�GH�GpSHQGDQFH��O·DQDO\VHXU�D�HQ�UHWURXYp�HQYLURQ�
����

������� 'LVFXVVLRQ�GHV�UpVXOWDWV�

/H� V\VWqPH� V\QWD[LTXH� FRPSOHW� �FRPELQDQW� OHV� GHX[� SDUDGLJPHV� GH�
UHSUpVHQWDWLRQ��REWLHQW�GHV� UpVXOWDWV�HQFRXUDJHDQWV�HW� LO�SURXYH�VRQ�SRWHQWLHO��1RXV�
DYRQV�SX�GpYHORSSHU�XQH�EDVH�GH�UqJOHV�j�OD�PDLQ�TXL�SHUPHW�G·DQDO\VHU����SKUDVHV�HW�
QRXV� DYRQV� SX� REWHQLU� GHV� UpVXOWDWV� FRKpUHQWV�� /·DQDO\VHXU� DFFHSWH� HW� SURGXLW� XQH�
DQDO\VH�FRPSOqWH�SRXU�SOXV�GH�����GHV�SKUDVHV�GH�WHVW��3DU�DLOOHXUV��QRXV�DYRQV�SX�
FRQVWLWXHU� XQH� EDVH� GH� UqJOHV� SRXU� O·DQDO\VHXU� V\QWDJPDWLTXH� VHXO� TXL� SHUPHWWH� GH�
QDYLJXHU�j�OD�YRL[�GDQV�XQ�PRQGH�YLUWXHO��
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�

&HSHQGDQW��LO�VH�SRVH�GHV�TXHVWLRQV�DYDQW�GH�FRQFOXUH�FRPSOqWHPHQW���
�

��� OD� SUHPLqUH� TXHVWLRQ� HVW� TXDQWLWDWLYH�� /HV� UqJOHV� RQW� pWp� pODERUpHV� SRXU� XQ�
HQVHPEOH�GH�WHVWV�UHODWLYHPHQW�SHWLW��2Q�D�SX�pFULUH�OHV�UqJOHV�DGpTXDWHV�PDLV�FHFL�
QH�SURXYH�SDV�TXH�OD�PpWKRGH�VHUDLW�YDOLGH�j�O·LQILQL��

��� /D�VHFRQGH�TXHVWLRQ�HVW�PpWKRGRORJLTXH�/·pFULWXUH�GHV�UqJOHV�HW�OHXU�pYDOXDWLRQ�VH�
IRQW�VXU�OH�PrPH�FRUSXV��2Q�D�SX�pFULUH�GHV�UqJOHV�FRKpUHQWHV�SRXU�XQ�HQVHPEOH�
GH�SKUDVHV��PDLV�ULHQ�QH�SURXYH�HQFRUH�TXH�OH�UpVXOWDW�VHUDLW�YDOLGH�SRXU�XQ�JUDQG�
QRPEUH�GH�SKUDVHV��2Q�HQ�UHYLHQW�j�OD�WDLOOH�GX�FRUSXV��
�
1RXV� QH� SRXYRQV� SDV� DSSRUWHU� GH� UpSRQVHV�� QL� GH� VROXWLRQV� FRPSOqWHV� j� FHV�

TXHVWLRQV� GDQV� OH� FDGUH� GH� QRV�PR\HQV�� eFULUH� GHV� UqJOHV� j� OD�PDLQ� HVW� XQ� WUDYDLO�
FRQVLGpUDEOH��PrPH�SRXU�XQ�GRPDLQH�OLPLWp��(OOH�VXSSRVH�TX·XQ�LQGLYLGX�RX�XQ�SHWLW�
JURXSH� SXLVVH� IRUPDOLVHU� OD� SOXSDUW� GHV� SKpQRPqQHV� V\QWD[LTXHV� G·XQH� ODQJXH��/HV�
UqJOHV�SHXYHQW�DXVVL� VH� UpYpOHU�GLIILFLOHV�j�DMXVWHU�PDQXHOOHPHQW���XQH�QRXYHOOH�UqJOH�
DQQXODQW�XQH�SUpFpGHQWH��&KXUFK�	�0HUFHU�������0DJHUPDQ�������%ULOO��������,O�HVW�
YUDLVHPEODEOH�TXH�OHV�UpVXOWDWV�GH�QRWUH�V\VWqPH��WHO�TX·LO�HVW��EDLVVHUDLHQW�VL�OH�FRUSXV�
G·DQDO\VH�pWDLW�SOXV�LPSRUWDQW��
3DU�DLOOHXUV��pYDOXHU�HW�YDOLGHU�XQ�UpVXOWDW�j�OD�PDLQ��PrPH�VXU�XQ�SHWLW�QRPEUH�GH�

SKUDVHV�� HVW� XQ� WUDYDLO� DXVVL� FRQVLGpUDEOH�� ,O� VHUDLW� LPSRVVLEOH� GH� OH� UpDOLVHU� VXU� XQ�
FRUSXV� XQ� WDQW� VRLW� SHX� LPSRUWDQW�� ­� WLWUH� GH� FRPSDUDLVRQ�� OH� SURMHW� HXURSpHQ�
63$5./(�VXU�OHV�JUDPPDLUHV�SHX�SURIRQGHV��DX[�PR\HQV�QHWWHPHQW�VXSpULHXUV�DX[�
Q{WUHV��SURMHWWH�XQH�pYDOXDWLRQ�VXU�����SKUDVHV��
8QH� UpSRQVH� FRPSOqWH� j� O·pYDOXDWLRQ� GH� O·DQDO\VHXU� GHPDQGHUDLW� j� GLVSRVHU� GH�

FRUSXV� DQQRWpV� HW� SDUHQWKpVpV�� &HV� FRUSXV� SHUPHWWUDLHQW� DXVVL� XQ� DSSUHQWLVVDJH�
DXWRPDWLTXH�GH�UqJOHV��&HSHQGDQW��&ROOLQV��������RX�0DJHUPDQ��������UpDOLVHQW�GHV�
DSSUHQWLVVDJHV� GH� UqJOHV� RX� GH� VWDWLVWLTXHV� VXU� GHV� FRUSXV� GH� ������� SKUDVHV�� %ULOO�
�������DSSUHQG�VHV�UqJOHV�VXU�XQ�PLOOLRQ�GH�PRWV��,O�Q·H[LVWH�ULHQ�G·pTXLYDOHQW�SRXU�OH�
IUDQoDLV� j� O·KHXUH� DFWXHOOH�� &HFL� HVW� LQFRQWRXUQDEOH� SRXU� OH� GpYHORSSHPHQW�
V\VWpPDWLTXH�GH�UqJOHV�G·DQDO\VH�V\QWD[LTXH�DLQVL�TXH�SRXU�XQH�pYDOXDWLRQ�ULJRXUHXVH��

���� &RQFOXVLRQ�HW�SHUVSHFWLYHV�

'DQV�FH�FKDSLWUH��QRXV�DYRQV�GpFULW�XQ�V\VWqPH�G·DQDO\VH�V\QWD[LTXH�VH� IRQGDQW�
VXU�GHV� UqJOHV�V\QWDJPDWLTXHV�HW�GHV� UqJOHV�GH�GpSHQGDQFH��/D�SDUWLH�V\QWDJPDWLTXH�
GH� O·DQDO\VHXU� SHXW� rWUH� UHQGXH� DXWRQRPH�� (OOH� D� pWp� LQWpJUpH� GDQV� XQ� DJHQW�
FRQYHUVDWLRQQHO�TXH�QRXV�GpWDLOORQV�GDQV�OH�SURFKDLQ�FKDSLWUH��
&RPPH�SHUVSHFWLYH�� OH�V\VWqPH�GpYHORSSp�D�GpPRQWUp�VD�FRKpUHQFH�HQ�REWHQDQW�

GHV� UpVXOWDWV� SRVLWLIV� VXU� OD� EDVH� GH� WHVW�� /·DQDO\VHXU� HVW� DXVVL� HQ� SKDVH� DYHF� OD�
GpPDUFKH�DFWXHOOH�G·DXWUHV�pTXLSHV�GH�UHFKHUFKHV���
�

• SRXU�FH�TXL�HVW�GH�OD�SUHPLqUH�FRXFKH�G·DQDO\VH�TXL�GpWHFWH�OHV�JURXSHV��O·DQDO\VHXU�
XWLOLVH� XQH� JUDPPDLUH� V\QWDJPDWLTXH�� &HFL� HVW� VHPEODEOH� j� OD� PpWKRGH� GH�
EHDXFRXS� G·pTXLSHV� GH� UHFKHUFKHV� GpVRUPDLV�� 2Q� SHXW� VDQV� GRXWH� GDWHU� FHWWH�
RULHQWDWLRQ� GHV� UpVXOWDWV� GX� V\VWqPH� )$6786� ORUV� GHV� FRQFRXUV�08&� HW� GH� OD�
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MXVWLILFDWLRQ� pORTXHQWH� G·$SSHOW� HW� DO�� ��������&HFL� D� HX� FRPPH�FRQVpTXHQFH�XQ�
UHJDLQ�G·LQWpUrW�FRQVLGpUDEOH�SRXU�O·DQDO\VH�V\QWD[LTXH�GH�VXUIDFH��

• 3RXU�FH�TXL�HVW�GH�O·DUFKLWHFWXUH�JOREDOH��O·DQDO\VHXU�IRQFWLRQQH�VXLYDQW�XQ�SULQFLSH�
GH�FRXFKHV��,O�HVW�WUqV�YRLVLQ�GDQV�VD�VWUXFWXUH�GH�FHOXL�GH�&ROOLQV���������&RPPH�
OXL��QRWUH�DQDO\VHXU�FKHUFKH�HQVXLWH�D�pWDEOLU�GHV�UHODWLRQV�GH�GpSHQGDQFH�HQWUH�GHV�
K\SRWKqVHV� GH� VHJPHQWV� FRQWHQXHV� GDQV� XQ� FKDUW�� /H� V\VWqPH� GH� &ROOLQV� HVW�
FHSHQGDQW� IRQGp� VXU� GHV� PpWKRGHV� G·pYDOXDWLRQ� VWRFKDVWLTXHV� DORUV� TXH� QRWUH�
V\VWqPH�HVW�V\PEROLTXH��
�
/HV�PpWKRGHV� VWRFKDVWLTXHV� RQW� pWp� OHV� SUHPLqUHV�PLVHV� HQ�±XYUH� SRXU� UpDOLVHU�

XQH� DQDO\VH� V\QWD[LTXH� REWHQDQW� GH� ERQV� UpVXOWDWV� VXU� GHV� JUDQGV� FRUSXV�� (OOHV�
V·LQVSLUDLHQW� HW� IDLVDLHQW� VXLWH� DX[� WUDYDX[� HQ� UHFRQQDLVVDQFH� GH� SDUROH�� (OOHV� RQW�
SULQFLSDOHPHQW�pWp�DSSOLTXpHV�j�O·pWLTXHWDJH�SDU�OHV�SDUWLHV�GX�GLVFRXUV��
/HV�PpWKRGHV�V\PEROLTXHV�FRQQDLVVHQW�XQH�FHUWDLQH�SRSXODULWp�GHSXLV�OHV�DQQpHV�

�����HW� O·DQDO\VHXU�G·(ULF�%ULOO��&HV�PpWKRGHV�REWLHQQHQW�GHV� UpVXOWDWV�FRPSDUDEOHV�
HQ�WHUPHV�GH�SUpFLVLRQ�DX[�PpWKRGHV�VWRFKDVWLTXHV��(OOHV�SHXYHQW�GDQV�FHUWDLQV�FDV�
VH�WUDQVIRUPHU�GDQV�GHV�DXWRPDWHV�G·pWDWV�ILQLV�HW�HOOHV�VRQW�DORUV�GL[�IRLV�SOXV�UDSLGHV�
�5RFKH�	�6FKDEHV��������
8QH�SDUWLH�GHV�UqJOHV�GX�V\VWqPH�TXH�QRXV�DYRQV�SUpVHQWp�SRXUUDLHQW�V·DSSUHQGUH�

DXWRPDWLTXHPHQW� j�SDUWLU�G·XQ�FRUSXV�DQQRWp�HW�SDUHQWKpVp� �j�FRQGLWLRQ�G·HQ�DYRLU�
XQ�GLVSRQLEOH���&HW�DSSUHQWLVVDJH�SHUPHWWUDLW� V·DIIUDQFKLU�GH� O·pFULWXUH�GH� UqJOHV�j� OD�
PDLQ�� &HFL� RIIUH� OD� SHUSHFWLYH� GH� UpDOLVHU� XQ� DQDO\VHXU� V\QWD[LTXH� V\PEROLTXH� GX�
IUDQoDLV�j�ODUJH�FRXYHUWXUH��



�

����
$JHQWV�FRQYHUVDWLRQQHOV�GDQV�XQ�

PRQGH�YLUWXHO�
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���� 3UpVHQWDWLRQ�

1RXV� DYRQV� DERUGp� O·LQWHUDFWLRQ� OLQJXLVWLTXH� GDQV� OH� FDGUH� G·XQ� SURWRW\SH� GH�
GLDORJXH� RUDO� GDQV� XQ� GRPDLQH� PpGLFDO� �1XJXHV� HW� DO�� ������ 1XJXHV� HW� DO�� ������
1XJXHV�HW�DO�������D���1XJXHV�HW�DO�������E���&D]HQDYH�HW�DO���������&H�SURWRW\SH�²�
'LFWD0HG�²�SHUPHWWDLW�j�XQ�XWLOLVDWHXU�GH�GLFWHU�GHV�FRPSWHV�UHQGXV�PpGLFDX[�GDQV�XQ�
GRPDLQH�UHVWUHLQW�²�O·DQDO\VH�GH�+ROWHU�WHQVLRQQHOV�²�SXLV�G·LQWHUURJHU�OH�V\VWqPH�VXU�
OH�FRQWHQX�GH�FHV�FRPSWHV�UHQGXV��

'LFWD0HG�XWLOLVDLW�XQ�GLVSRVLWLI�GH�UHFRQQDLVVDQFH�YRFDOH�GX�FRPPHUFH�DLQVL�TX·XQ�
DXWUH� GH� V\QWKqVH�� ,O� FRPSRUWDLW� GHV� PRGXOHV� V\QWD[LTXH� HW� VpPDQWLTXH� TXL�
DQDO\VDLHQW� OD� GLFWpH� HW� LO� JpQpUDLW� DXWRPDWLTXHPHQW� OH� GRFXPHQW� FRUUHVSRQGDQW��
'LFWD0HG� VH�FRPSRVDLW�G·XQ�QR\DX�REMHW�SRXU� UHSUpVHQWHU� OHV�FRQFHSWV� OLQJXLVWLTXHV�
HW�PpGLFDX[��G·XQ�DQDO\VHXU�V\QWD[LTXH��G·XQ�DQDO\VHXU�VpPDQWLTXH�JpUDQW�OHV�HQWLWpV�
PpGLFDOHV��
(Q� FRPSDUDLVRQ� DYHF� G·DXWUHV� V\VWqPHV� GH� GLFWpH�� 'LFWD0HG�� DYDLW� OD� FDSDFLWp�

G·LQWHUDJLU� RUDOHPHQW�� /·DQDO\VHXU� V\QWD[LTXH�� QRWDPPHQW�� DFFHSWDLW� OHV� IRUPHV�
LQWHUURJDWLYHV� HW�� JUkFH� j� O·DQDO\VHXU� VpPDQWLTXH�� 'LFWD0HG� SRXYDLW� UpSRQGUH� j�
FHUWDLQHV� TXHVWLRQV� FRQFHUQDQW� GHV� HQWLWpV� SUpFpGHPPHQW� GpFULWHV�� 3RXU� FHFL��
O·DQDO\VHXU� VpPDQWLTXH� GpWHUPLQDLW� OHV� REMHWV� HW� OHV� DWWULEXWV� VXU� OHVTXHOV� SRUWDLW� OD�
TXHVWLRQ� HW� UHFKHUFKDLW� OHV� YDOHXUV� GH� FHV� DWWULEXWV�� /·LQWHUIDFH� GH� GLDORJXH� SLORWDLW�
DORUV� OD� V\QWKqVH� GHV� PHVVDJHV� DXGLRV� GH� UpSRQVH� j� OD� TXHVWLRQ�� &HWWH� LQWHUIDFH�
SRXYDLW�DXVVL�DYHUWLU�O·XWLOLVDWHXU�G·HUUHXUV��
/HV� FRQFHSWV� GH� 'LFWD0HG� RQW� VHUYL� GH� EDVH� j� OD� FRQVWUXFWLRQ� G·XQ� DJHQW�

FRQYHUVDWLRQQHO� SOXV� pODERUp� ²�8O\VVH� ²� SHUPHWWDQW� GH� QDYLJXHU� j� OD� YRL[� GDQV� XQ�
PRQGH�YLUWXHO��'LHEHO�������5HYROWD�������%HUVRW�HW�DO��������%HUVRW�������1XJXHV�HW�
DO�� ������ *RGpUHDX[� HW� DO�� �����D��� *RGpUHDX[� HW� DO�� �����E��� *RGpUHDX[� ������
*RGpUHDX[�HW�DO���������
1RXV�DYRQV�FRQoX�HW�LPSODQWp�8O\VVH�GDQV�OH�FDGUH�GX�SURMHW�HXURSpHQ�&267����

�&RWHFK��������&267����D�HX�FRPPH�REMHFWLI�O·pWXGH�GHV�HQYLURQQHPHQWV�YLUWXHOV�HW�
DXJPHQWpV� SRXU� OH� WUDYDLO� FRRSpUDWLI� j� O·DLGH� GH� O·RUGLQDWHXU� ²� &RPSXWHU� 6XSSRUWHG�
&RRSHUDWLYH�:RUN�HQ�DQJODLV�²��*UXGLQ��������

���� /H�WUDYDLO�FRRSpUDWLI�

/HV�V\VWqPHV�GH�WUDYDLO�FRRSpUDWLI�IRXUQLVVHQW�OHV�RXWLOV�j�XQ�JURXSH�GH�SHUVRQQHV�
GLVSHUVpHV�JpRJUDSKLTXHPHQW�SRXU�WUDYDLOOHU�HQVHPEOH��&HV�V\VWqPHV�VH�IRQGHQW�VXU�
O·XWLOLVDWLRQ� G·XQ� UpVHDX� HW� OHXU� GLIIXVLRQ� HVW� PDLQWHQDQW� LPSRUWDQWH� GDQV� FHUWDLQHV�
RUJDQLVDWLRQV� HW� HQWUHSULVHV�� /H� WUDYDLO� FRRSpUDWLI� HVW� SDU� DLOOHXUV� SRUWp� SDU� OD�
FURLVVDQFH�G·,QWHUQHW��/·pWXGH�GH�&267����D�QRWDPPHQW�H[DPLQp�FRPPHQW�LQWpJUHU�
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GHV� FRPPXQLFDWLRQV� V\QFKURQHV� UDSLGHV� WHOOHV� TXH� OD� YLVLRFRQIpUHQFH� GDQV� FH� W\SH�
G·HQYLURQQHPHQWV��
/HV�HQYLURQQHPHQWV�GH�WUDYDLO�FRRSpUDWLI�WHQWHQW�GH�UDSSHOHU�FHUWDLQV�REMHWV�G·XQ�

EXUHDX�HQ�LQFRUSRUDQW�GHV�LF{QHV��GHV�SODQV��GHV�IRQGV�G·pFUDQ�V\PEROLTXHV��'H�SOXV�
HQ�SOXV��FHV�HQYLURQQHPHQWV�IRQW�DSSHO�j�GHV�WHFKQLTXHV�GH�UpDOLWp�YLUWXHOOH���*UkFH�j�
HOOHV�� RQ� SHXW� UHFRQVWLWXHU� GHV� EXUHDX[� RX� GHV� HVSDFHV� GH� WUDYDLO� DYHF� OHXUV�
DFFHVVRLUHV� IDPLOLHUV�� &HV� HVSDFHV� YLUWXHOV� VRQW� SDUWDJHDEOHV� HQWUH� SOXVLHXUV�
XWLOLVDWHXUV�JUkFH�j�GHV�WHFKQLTXHV�G·LQIRUPDWLTXH�UpSDUWLH��$XWRXU�GH�FHV�WHFKQLTXHV�
VH�FRQVWUXLVHQW�GHV�QRUPHV�WHOOHV�TXH�950/�HW�-DYD��
/D�YLVLRFRQIpUHQFH� LQFRUSRUpH�GDQV�XQ�HQYLURQQHPHQW�YLUWXHO�SHUPHW�GH� UHFUpHU�

GHV� VDOOHV� GH� UpXQLRQ�� GH� YLVXDOLVHU� HW� GH� UHQGUH� LQWHOOLJLEOH� GHV� VFqQHV� SDUIRLV�
FRPSOH[HV� �)LJXUH� ���� )LJXUH� ����� 'DQV� OHV� PRQGHV� YLUWXHOV�� OHV� XWLOLVDWHXUV� VRQW�
ILJXUpV� SDU� GHV� ©�FORQHV�ª� SOXV� RX� PRLQV� UpDOLVWHV�� 2Q� QRPPH� FHV� ILJXUHV� GHV�
UHSUpVHQWDWLRQV��GHV� LQFDUQDWLRQV�RX�HQFRUH�GHV� DYDWDUV��²� OD� WHUPLQRORJLH�Q·HVW�SDV�
HQFRUH� ELHQ� pWDEOLH�� /HV� SLRQQLHUV� GHV� WHFKQLTXHV� GH� WUDYDLO� HQ� JURXSH� GDQV� OH�
GRPDLQH�GX�EXUHDX�VRQW�OHV�ODERUDWRLUHV�;HUR[�DX�3$5&��5REHUWVRQ�HW�DO���������
�

�
�

)LJXUH����9LVLRFRQIpUHQFH�GDQV�XQ�EXUHDX�YLUWXHO��%HQIRUG�HW�DO���������

�

�������������������������������������������������
�� /·H[SUHVVLRQ� UpDOLWp� YLUWXHOOH� HVW� SDUIRLV� FRQWHVWpH� ²� RQ� OD� TXDOLILH� G·R[\PRUH� ²� HW� FHUWDLQV�

SUpIqUHQW�SDUOHU�GH�VLPXODWLRQ�LQWHUDFWLYH�GDQV�XQ�PRQGH�WULGLPHQVLRQQHO��
��8Q�DYDWDU�HVW�XQH�LQFDUQDWLRQ�GH�9LFKQRX�GDQV�OD�UHOLJLRQ�KLQGRXH��
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�
�

)LJXUH����9LVLRFRQIpUHQFH���'��$77���

������ 3RXUTXRL�XQ�HQYLURQQHPHQW�YLUWXHO�HW�FRPPHQW�OH�SLORWHU�

/HV� DYDQWDJHV� GH� OD� UpDOLWp� YLUWXHOOH� UpVLGHQW� GDQV� O·LPDJH� HW� O·LQWHUDFWLYLWp�� /HV�
LPDJHV�JUkFH�j�OHXU�SXLVVDQFH�FRJQLWLYH�IDFLOLWHQW�OD�FRPSUpKHQVLRQ�G·XQH�VLWXDWLRQ��OD�
FRPPXQLFDWLRQ� G·XQH� LGpH�� 'DQV� OH� WUDYDLO� FRRSpUDWLI�� RQ� XWLOLVH� GHV� PpWDSKRUHV�
G·REMHWV�FRXUDQWV�HW�G·HQYLURQQHPHQWV�GH�WUDYDLO�SRXU�DLGHU�O·XWLOLVDWHXU�j�DFFpGHU�DX�
VHQV� LPPpGLDW�G·XQH�VFqQH��&HV�PpWDSKRUHV�SHXYHQW�rWUH�ELGLPHQVLRQQHOOHV� �)LJXUH�
����RX�ELHQ�VSDWLDOHV�²�WULGLPHQVLRQQHOOHV�²�ORUVTX·RQ�XWLOLVH�OD�UpDOLWp�YLUWXHOOH��)LJXUH�
�����
/·LQWHUDFWLYLWp�pOLPLQH�O·LPSUHVVLRQ�GH�SDVVLYLWp�pYHQWXHOOH�G·XQ�XWLOLVDWHXU��(OOH�OXL�

GRQQH� XQH� SOXV� JUDQGH� OLEHUWp� GDQV� O·H[SORUDWLRQ� HW� OD� QDYLJDWLRQ�� (W� HQ� pFKR� DX�
SURYHUEH�FKLQRLV���
�
� -·HQWHQGV�HW�M·RXEOLH��MH�YRLV�HW�MH�PH�VRXYLHQV��MH�IDLV�HW�MH�FRPSUHQGV��
�

GH�WHOV�HQYLURQQHPHQWV�SHUPHWWHQW�GH�YRLU�HW�GH�IDLUH��/D�VXSpULRULWp�FRJQLWLYH�GH�FH�
W\SH�G·HQYLURQQHPHQWV�VHPEOH�DOOHU�GH�VRL�HW�SRXUWDQW�3KLOLSSH�4XpDX��������DIILUPH�
TXH�SDU�XQH�VRUWH�GH�GRJPDWLVPH��FHUWDLQV�FKHUFKHXUV�RQW�LJQRUp�OD�YDOHXU�GH�O·LPDJH��
'DQV�OHV�HQYLURQQHPHQWV�YLUWXHOV��O·LQWHUDFWLRQ�VH�UpDOLVH�SUHVTXH�WRXMRXUV�DYHF�GHV�

V\VWqPHV� GH� SRLQWDJH�� WHOV� TXH� GHV� VRXULV�� GHV� ERXOHV� WULGLPHQVLRQQHOOHV�� GHV�
PDQHWWHV�� HWF� �)LJXUH� ����� &HV� GLVSRVLWLIV� SHUPHWWHQW� OD� QDYLJDWLRQ� SDU� GHV�
PRXYHPHQWV� GDQV� GHV� SODQV� KRUL]RQWDX[� RX� YHUWLFDX[� HW� GHV� URWDWLRQV� �)LJXUH� �����
'H�WHOV�GLVSRVLWLIV�SHUPHWWHQW�DXVVL�GH�SRLQWHU�XQ�REMHW�SDUWLFXOLHU�HW�GH�VH�WpOpSRUWHU�
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YHUV�OXL��)LQDOHPHQW��OHV�SRLQWHXUV�SHUPHWWHQW�GH�SLORWHU�OHV�REMHWV�GX�PRQGH�YLUWXHO���
GH�OHV�PDQLSXOHU��GH�OHV�DFWLYHU��HWF��
�

�
GpSODFHPHQW�GDQV�OH�SODQ�

KRUL]RQWDO��
�SDU�UDSSRUW�j�O·DJHQW��

�
GpSODFHPHQW�GDQV�OH�SODQ�IURQWDO��

�SDU�UDSSRUW�j�O·DJHQW��
�

GpSODFHPHQW�GH�W\SH�URWDWLRQ��
�IDLW�EDVFXOHU�O·DJHQW��

�
�

�
�

Y = au dessus

Z = devant

X
 O �

)LJXUH����/HV�SRLQWHXUV�GH�',9(�SRXU�OH�©�YpKLFXOH�ª�VRXULV��

�
7\SH�GH�GpSODFHPHQWV� ,F{QHV� 5HSUpVHQWDWLRQ�

�
�

GpSODFHPHQW�GDQV�OH�SODQ�KRUL]RQWDO���
XQ�D[H�GH�WUDQVODWLRQ��XQ�D[H�GH�URWDWLRQ�

�
�

�

�
�
�

GpSODFHPHQW�GDQV�OH�SODQ�IURQWDO���
GHX[�D[HV�GH�WUDQVODWLRQ�

�
�

�

�
�
�

GHX[�D[HV�GH�URWDWLRQ�

�
�

�

�
)LJXUH����/HV�GpSODFHPHQWV�DVVRFLpV��

�
/·LQWHUDFWLRQ� GDQV� OHV� PRQGHV� YLUWXHOV� HVW� GpOLFDWH�� &·HVW� HQ� TXHOTXH� VRUWH� OD�

FRQWUHSDUWLH� GH� OD� PHLOOHXUH� FRPSUpKHQVLRQ�� /HV� V\VWqPHV� GH� SRLQWDJH� FODVVLTXHV�
SHUPHWWHQW�XQH�GpVLJQDWLRQ�UDSLGH�HW�SUpFLVH�GHV�REMHWV�j�FRQGLWLRQ�TXH�OHV�REMHWV�HQ�
FDXVH�VRLHQW�GDQV�OH�FKDPS�GH�YLVLRQ��/H�GpSODFHPHQW�GH�O·XWLOLVDWHXU�²�OD�QDYLJDWLRQ�
²�HVW�DVVH]�IDFLOH�VL�OH�PRXYHPHQW�HVW�UHFWLOLJQH�RX�JpRPpWULTXHPHQW�SXU��/HV�YLVLWHV�
GH�PRQGHV�YLUWXHOV��GDQV� OHV�VpTXHQFHV�GH�GpPRQVWUDWLRQ�RX� OHV�ILOPV�JUDQG�SXEOLF��
VRQW�G·DLOOHXUV�UHPSOLHV�GH�YROV�SODQpV��(Q�UHYDQFKH��RQ�\�WURXYH�SHX�GH�PRXYHPHQWV�
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©�QDWXUHOV�ª�� WHOV� TXH� GHV� URWDWLRQV�� GHV� FRXSV� G·±LO� j� JDXFKH� RX� j� GURLWH�� &HV�
PRXYHPHQWV�VRQW�GLIILFLOHV�j�UpDOLVHU�DYHF�OHV�SRLQWHXUV�FODVVLTXHV��&HFL�VDQV�SDUOHU�GH�
JHVWHV�DUWLFXOpV�WHOV�TXH�VH�GpSODFHU�HQ�IL[DQW�XQ�REMHW�GX�UHJDUG��
1RXV�DYRQV�FRQVWDWp�GDQV�OH�FDGUH�GH�QRV�HVVDLV�HW�ORUV�GH�GpPRQVWUDWLRQV�TXH�OD�

QDYLJDWLRQ� UHSUpVHQWH� OD� GLIILFXOWp� FHQWUDOH� GH� O·LQWHUDFWLRQ� GDQV� HQYLURQQHPHQWV�
YLUWXHOV� GH� YLVLRFRQIpUHQFH� �*RGpUHDX[� HW� DO�� ������� &HWWH� QDYLJDWLRQ� HVW� PrPH�
SUDWLTXHPHQW� LPSRVVLEOH�SRXU�OHV�XWLOLVDWHXUV�GpEXWDQWV��,OV�\�DWWUDSHQW�IDFLOHPHQW�OH�
PDO�GH�PHU��OHXU�©�FRUSV�ª�YLUWXHO�VHQV�GHVVXV�GHVVRXV�HQ�TXHOTXHV�VHFRQGHV��

������ ,QWHUIDFHV�OLQJXLVWLTXHV�GDQV�XQ�HQYLURQQHPHQW�YLUWXHO�

/HV�LQWHUIDFHV�j�GHV�PRQGHV�YLUWXHOV�RX�j�GHV�HQYLURQQHPHQWV�GH�VLPXODWLRQ�VRQW�
QRPEUHXVHV�� (OOHV� PHWWHQW� HQ� MHX� HVVHQWLHOOHPHQW� GHV� GLVSRVLWLIV� G·DIILFKDJH� HW� GH�
SRLQWDJH�PDQXHO��&HUWDLQV�GLVSRVLWLIV�RQW�GHV�QRPV�TXL�UHOqYHQW�GH�OD�VFLHQFH�ILFWLRQ���
YLVLRFDVTXH��H[RVTXHOHWWH��FDSWHXU�KDSWLTXH��HWF��&HSHQGDQW��OHV�V\VWqPHV�SHUPHWWDQW�
XQH� LQWHUDFWLRQ�RUDOH� VRQW�SOXV� UDUHV��/HV�SOXV�QRWDEOHV� VRQW�'LYHUVH� �.DUOJUHQ�HW�DO��
�������3HUVRQD� �%DOO�HW�DO���������1DXWLOXV��(YHUHWW�HW�DO���������75$,16��$OOHQ�HW�DO��
������ HW�3XW�7KDW�7KHUH� �%ROW� �������&HUWDLQV�GH� FHV� V\VWqPHV�RQW�XQH�YRLH�G·HQWUpH�
H[FOXVLYHPHQW� OLQJXLVWLTXH��� LOV� Q·DFFHSWHQW� TXH� OHV� UHTXrWHV� RUDOHV�� PrPH� VL� OHV�
UpSRQVHV� GH� O·DJHQW� VRQW� j� OD� IRLV� DXGLWLYHV� HW� YLVXHOOHV�� &·HVW� OH� FDV� GH� 75$,16��
1DXWLOXV�HW�3HUVRQD��'·DXWUHV�VRQW�PXOWLPRGDX[�HW�IXVLRQQHQW�OD�YRL[�HW� OH�JHVWH�GH�
O·XWLOLVDWHXU��&·HVW�OH�FDV�GH�'LYHUVH�HW�GH�3XW�7KDW�7KHUH��
3DUPL�FHV�V\VWqPHV��3HUVRQD�HW�75$,16�RQW�XQ�GRPDLQH�G·DSSOLFDWLRQ�FODLUHPHQW�

GpILQL� IDLVDQW� DSSHO� j� GHV� FDSDFLWpV� GpOLPLWpHV��� 3HUVRQD� HVW� XQ� DJHQW� FRQoX� SRXU�
UHFKHUFKHU�GHV�PRUFHDX[�GH�PXVLTXH�GDQV�XQ�MXNH�ER[�HW�OHV�MRXHU��/·DJHQW�V·DQLPH�
VRXV� OHV� WUDLWV� G·XQ�SHUURTXHW� HW�GLDORJXH�DYHF� O·XWLOLVDWHXU��2Q�SHXW� O·LQWHUURJHU� VXU�
GHV�VW\OHV�GH�PXVLTXH��GHV�FRPSRVLWHXUV��75$,16�HVW�XQ�SODQLILHXU�FRQYHUVDWLRQQHO�
TXL�DLGH�O·XWLOLVDWHXU�j�DVVHPEOHU�GHV�WUDLQV�HW�FKRLVLU�GHV�URXWHV�SRXU�WUDQVSRUWHU�GHV�
RUDQJHV� G·XQ� HQWUHS{W� j� XQH� XVLQH� GH� SUHVVDJH�� 75$,16� DIILFKH� OHV� URXWHV� VXU� XQ�
pFUDQ�HQ�PrPH�WHPSV�TX·D�OLHX�OH�GLDORJXH��/H�SODQLILHXU�D�XQH�FRQQDLVVDQFH�VXU�OHV�
HPSODFHPHQWV� GHV� ORFRPRWLYHV� HW� GHV� YRLWXUHV�� DLQVL� TXH� VXU� OD� FRQILJXUDWLRQ� G·XQ�
FRQYRL��&HSHQGDQW�VHV�FDSDFLWpV�GH�UDLVRQQHPHQW�VRQW�OLPLWpHV�SRXU�IRUFHU�j�HQJDJHU�
OH�GLDORJXH�HW�O·LQWHUDFWLRQ��
/·LQWHUDFWLRQ�� OH� GLDORJXH� HW� VXUWRXW� OH� UDLVRQQHPHQW� VRXV�MDFHQW�GDQV�'LYHUVH�HW�

1DXWLOXV�RQW�GHV�FRQWRXUV�SOXV�YDJXHV���OH�JpQLH�GH�'LYHUVH�PDQLSXOH�OHV�REMHWV�G·XQ�
PRQGH�YLUWXHO��2Q�SHXW�OXL�GHPDQGHU�GH�UHSHLQGUH�XQH�PDLVRQ��,O�SHXW�DXVVL�QDYLJXHU�
²�GpSODFHU�OD�UHSUpVHQWDWLRQ�GH�O·XWLOLVDWHXU�²�GH�IDoRQ�OLPLWpH��2Q�QH�VDLW�FHSHQGDQW�
SDV�TXHOOHV�VRQW�OHV�OLPLWHV�GHV�PDQLSXODWLRQV��,O�HVW�SHX�YUDLVHPEODEOH�FHSHQGDQW�TXH�
'LYHUVH� DFFHSWH�GHV� UHTXrWHV� WHOOHV�TXH���PHWV� OH� WRLW� GH� OD�PDLVRQ�j� O·HQYHUV� VXU� OD� YDFKH��
1DXWLOXV� HVW� XQH� LQWHUIDFH� YRFDOH� j� XQ� VLPXODWHXU� GH� FKDPS� GH� EDWDLOOH� DpULHQ��2Q�
SHXW� O·LQWHUURJHU� VXU� OD� FRQILJXUDWLRQ� GHV� DYLRQV� DOOLpV� HW� HQQHPLV�� 'H� PrPH�� TXH�
SRXU� OH� SURMHW� SUpFpGHQW�� RQ� QH� VDLW� SDV� OHV� OLPLWHV� GH� VD� FRQQDLVVDQFH� HW� QL� VHV�
FDSDFLWpV��/H� OH[LTXH�pWDQW�GH�����PRWV��RQ�SHXW� LPDJLQHU�TXH� OHV�TXHVWLRQV�SRVpHV�
GRLYHQW� UHVWHU� VLPSOHV�� 3XW�7KDW�7KHUH� DYDLW� GHV� FDSDFLWpV� SOXV� OLPLWpHV��PDLV� LO� HVW�
EHDXFRXS�SOXV�DQFLHQ��
/HV� LQWHUIDFHV� OLQJXLVWLTXHV� j� GHV� PRQGHV� YLUWXHOV� XWLOLVHQW� DXVVL� GHV� WHFKQLTXHV�

YRLVLQHV�GH�FHUWDLQHV�HPSOR\pHV�SRXU� OH�SLORWDJH�GHV�URERWV�j� OD�YRL[��&HSHQGDQW� OH�
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SLORWDJH�GH�URERWV�Q·LQWqJUH�SDV�O·LQWHUDFWLYLWp��&UDQJOH�	�6XSSHV��������GRQQHQW�XQH�
V\QWKqVH�GH�FH�GRPDLQH��

���� 8Q�FRUSXV�GH�GLDORJXHV�

������ /HV�FRQGLWLRQV�GH�O·H[SpULHQFH�

3RXU� SUpFLVHU� O·LQWpUrW� G·XQH� LQWHUIDFH� OLQJXLVWLTXH�� QRXV� DYRQV� UDVVHPEOp� XQ�
FRUSXV� GH� GLDORJXHV� R�� TXDWUH� XWLOLVDWHXUV�RQW� LQWHUDJL� DYHF�XQ�PRQGH� VHPEODEOH� j�
FHOXL� GH� OD�)LJXUH� ��� �*RGpUHDX[�HW� DO�� ������*RGpUHDX[��������&KDTXH�GLDORJXH�D�
LPSOLTXp�GHX[�SDUWLFLSDQWV���O·XWLOLVDWHXU�HW�XQ�RSpUDWHXU��/·RSpUDWHXU�MRXDLW�OH�U{OH�GH�
O·DJHQW� HQ� DJLVVDQW� VXU� OH�PRQGH� YLUWXHO� HQ� IRQFWLRQ� GHV� RUGUHV� GH� O·XWLOLVDWHXU��/HV�
GLDORJXHV� RQW� PLV� HQ� MHX� GHX[� XWLOLVDWHXUV� GpEXWDQWV�� FDSDEOHV� GH� PDQLSXOHU� XQ�
WUDLWHPHQW�GH�WH[WH��HW�GHX[�XWLOLVDWHXUV�LQIRUPDWLFLHQV��VDQV�FRQQDLVVDQFH�SDUWLFXOLqUH�
GHV�PRQGHV�YLUWXHOV��
�

�
�

)LJXUH����/H�PRQGH�YLUWXHO�,WKDTXH��

�
1RXV� DYRQV� UDVVHPEOp� OHV� FRUSXV� HQ� XWLOLVDQW� O·HQYLURQQHPHQW� YLUWXHO� LQWHUDFWLI�

GLVWULEXp�',9(� �$QGHUVVRQ�HW�DO��������GH� O·,QVWLWXW� VXpGRLV�G·LQIRUPDWLTXH� �6,&6���
',9(� SHUPHW� GH� FRQVWUXLUH� GHV� PRQGHV� YLUWXHOV� R�� OHV� XWLOLVDWHXUV� SHXYHQW� VH�
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FRQQHFWHU� G·XQ� HQGURLW� GLVWDQW�� VH� GpSODFHU� HW� UHQFRQWUHU� G·DXWUHV� SDUWLFLSDQWV�� /HV�
SDUWLFLSDQWV�SDUWDJHQW�OH�PrPH�PRGqOH�JpRPpWULTXH�DYHF�XQ�SRLQW�GH�YXH�GLIIpUHQW��
/HV� PRGLILFDWLRQV� DSSRUWpHV� DX� PRQGH� SURYHQDQW� GHV� LQWHUDFWLRQV� GHV� XWLOLVDWHXUV�
VRQW�UpSOLTXpHV�VXU�OHV�DXWUHV�VLWHV�SDUWLFLSDQWV�SRXU�PDLQWHQLU�OH�PRQGH�FRKpUHQW��
1RXV� DYRQV� FRQoX� GHX[� VFpQDULRV�� 'DQV� OH� SUHPLHU�� OHV� XWLOLVDWHXUV� GpEXWDQWV�

GHYDLHQW� GpFRXYULU� OH� PRQGH� HW� GDQV� OH� VHFRQG�� OHV� XWLOLVDWHXUV� SOXV� H[SpULPHQWpV�
GHYDLHQW� WURXYHU� XQ� WUpVRU� FDFKp� GDQV� OH� PRQGH�� 'DQV� OH� FDGUH� GH� FHWWH�
H[SpULPHQWDWLRQ�� O·XWLOLVDWHXU� pWDLW� VHXO� GDQV� OH� PRQGH� ²� LO� Q·\� DYDLW� SDV� G·DXWUHV�
SDUWLFLSDQWV�FRQQHFWpV��

������ /·LQWpUrW�G·XQH�LQWHUDFWLRQ�RUDOH�

(Q� FRPSDUDQW� OHV� LQWHUDFWLRQV� YRFDOHV� HW� j� OD� VRXULV�� QRXV� QRXV� VRPPHV� UHQGX�
FRPSWH�TXH� OD�QDYLJDWLRQ�j� OD� VRXULV�pWDLW�XQH�GLIILFXOWp�PDMHXUH��'DQV�GHV�VHVVLRQV�
XOWpULHXUHV�� QRXV� DYRQV� PrPH� FRQVWDWp� TXH� OD� SOXSDUW� GHV� XWLOLVDWHXUV� GpEXWDQWV�
pWDLHQW�LQFDSDEOHV�GH�IDLUH�OH�WRXU�G·XQ�REMHW��'H�PDQLqUH�SOXV�SUpFLVH��VL�OD�QDYLJDWLRQ�
HVW�UHODWLYHPHQW�DLVpH�GDQV�XQ�SODQ�GRQQp�� LO�HVW�EHDXFRXS�SOXV�GLIILFLOH�GH�V·DOLJQHU�
RX� G·HIIHFWXHU� XQ�PRXYHPHQW� FLUFXODLUH��'H� SOXV�� LO� HVW� LPSRVVLEOH� GH� UHJDUGHU� XQ�
HQGURLW� SDUWLFXOLHU� SHQGDQW� XQ� GpSODFHPHQW� DYHF� OD� VHXOH� VRXULV��&HFL� UHQG� FHUWDLQV�
PRXYHPHQWV�PDODLVpV��SDU�H[HPSOH�TXDQG�XQ�XWLOLVDWHXU�IDLW�OH�WRXU�G·XQ�REMHW��
­� O·RSSRVp�� EHDXFRXS� GH� PRXYHPHQWV� VRQW� IDFLOHV� j� IRUPXOHU� YHUEDOHPHQW�

�7DEOHDX�����7DEOHDX������/D�FRRUGLQDWLRQ�GH�O·HQWUpH�YRFDOH�HW�G·XQ�SRLQWHXU�SHUPHW�
j�XQ�XWLOLVDWHXU�G·DOOHU�YDJDERQGHU�GDQV�WRXV�OHV�UHFRLQV�G·XQ�PRQGH�YLUWXHO��
�

8WLOLVDWHXU� 3ODFH�WRL�GHYDQW�OH�WDEOHDX��
8WLOLVDWHXU� 9HUV�TXHO�DXWUH�PRQGH�SXLV�MH�DOOHU"�
6\VWqPH� 9HUV�OH�PRQGH�FRQIpUHQFH�RX�OH�PRQGH�QDWXUH��
8WLOLVDWHXU� 3ODFH�WRL�GHYDQW�OD�SRUWH�GX�PRQGH�FRQIpUHQFH��

7DEOHDX����8Q�GLDORJXH�DYHF�DOLJQHPHQW��

�
$� QRXV�VRPPHV�FRQQHFWpV�DX�PRQGH�URERW��
8�� WRXUQH�VXU�WRL�PrPH��
$� YHUV�OD�GURLWH�RX�YHUV�OD�JDXFKH"�
8�� YHUV�OD�GURLWH��
$� YRLOj��
8��� SUHQGV�GH�OD�KDXWHXU��
8��� DUUrWH�GH�PRQWHU��
8��� PRQWH��
$� RXL��
8��� VWRS��

7DEOHDX����([WUDLW�GX�FRUSXV�GX�GLDORJXH��

�
(Q�FRQFOXVLRQ�GX�GpSRXLOOHPHQW�GH�FH�FRUSXV��*RGpUHDX[�HW�DO���������QRXV�QRXV�

VRPPHV� UHQGX� FRPSWH� TXH� OHV� LQWHUIDFHV� OLQJXLVWLTXHV� UHQGHQW� OHV� HQYLURQQHPHQWV�
YLUWXHOV�SOXV�FRPPRGHV��SOXV�DLVpV�j�PDQLSXOHU���
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�
• DX�GHOj�GH�O·LPDJH��HOOHV�LPPHUJHQW�O·XWLOLVDWHXU�GDQV�OH�VRQ�HW�OD�SDUROH��
• HOOHV�IDFLOLWHQW�OD�QDYLJDWLRQ��
• HOOHV�DMRXWHQW�XQ�FDQDO�G·LQWHUDFWLRQ��
�
&HV� WURLV� FULWqUHV� ²� LPPHUVLRQ�� QDYLJDWLRQ� HW� LQWHUDFWLRQ� ²� FRUUHVSRQGHQW� VHORQ�

3KLOLSSH�4XpDX��������DX[�WURLV�D[HV�G·pYDOXDWLRQ�GHV�V\VWqPHV�GH�UpDOLWp�YLUWXHOOH��

���� ,QWpJUHU�OH�GLDORJXH�RUDO�GDQV�XQ�PRQGH�YLUWXHO�

/·LQWHUDFWLRQ�RUDOH�HQWUH�XQH�SHUVRQQH�HW�XQH�PDFKLQH�QpFHVVLWH�SOXVLHXUV�PRGXOHV�
RX� GLVSRVLWLIV� OLQJXLVWLTXHV� UHODWLYHPHQW� JpQpULTXHV� WHOV� TXH� GHV� V\VWqPHV� GH�
UHFRQQDLVVDQFH�HW�GH�V\QWKqVH�GH�SDUROH��GHV�DQDO\VHXUV�V\QWD[LTXH��VpPDQWLTXH�HW�XQ�
JHVWLRQQDLUH�GH�GLDORJXH��$OOHQ��������'DQV�XQ�HQYLURQQHPHQW�YLUWXHO��OD�SDUROH�Q·HVW�
TX·XQ� PRGH� G·LQWHUDFWLRQ� SDUPL� G·DXWUHV� ²� GDQV� FHUWDLQHV� FLUFRQVWDQFHV� XQ� PRGH�
PLQHXU� ²� HW� RQ� GRLW� DSSRUWHU� FHUWDLQHV� DGDSWDWLRQV� DX[� DUFKLWHFWXUHV� GH� GLDORJXH�
FODVVLTXHV��
8QH� GLIIpUHQFH� LPSRUWDQWH� HVW� O·LQWpJUDWLRQ� G·XQ� V\VWqPH� GH� SRLQWDJH� DYHF� OD�

SDUROH��,O�QH�VHPEOH�SDV�GpVLUDEOH�G·HVVD\HU�GH�VXEVWLWXHU�FRPSOqWHPHQW�OHV�V\VWqPHV�
GH�SRLQWDJH�FODVVLTXHV���LO�HVW�VRXYHQW�SOXV�IDFLOH�GH�GpVLJQHU�GX�GRLJW�XQ�REMHW�TXH�GH�
OH�GpFULUH�GH�IDoRQ�YHUEDOH��,O�\�D�G·DXWUHV�VLWXDWLRQV�R��O·RQ�SUpIqUH�©�OH�GLUH�ª�TXH�GH�
©�OH�IDLUH�ª��3RXU�FHWWH�UDLVRQ��O·LQWHUIDFH�GRLW�ODLVVHU�j�O·XWLOLVDWHXU�OH�FKRL[�²�O·LQLWLDWLYH�
²�GX�PR\HQ�G·LQWHUDFWLRQ�TX·LO�YHXW�XWLOLVHU��/·LQWHUIDFH�GRLW�IXVLRQQHU�OHV�GHX[�PRGHV�
G·LQWHUDFWLRQ�²�OD�GpVLJQDWLRQ�JHVWXHOOH�HW�OD�SDUROH�²�SRXU�TXH�O·XQ�SXLVVH�FRPSOpWHU�
O·DXWUH��&HFL�LPSOLTXH�QRWDPPHQW�GHV�PR\HQV�SRXU�UpVRXGUH�OHV�UpIpUHQFHV�GpLFWLTXHV�
LVVXHV�GH�OD�SDUROH�RX�GX�JHVWH�HW�OHV�FRRUGRQQHU�HQWUH�HOOHV��
/D�UpVROXWLRQ�GHV�UpIpUHQFHV�REOLJH�LQ�ILQH�j�UDLVRQQHU�VXU�OHV�REMHWV�GH�OD�VFqQH�HW�

OHXU� IRUPH�� /D� FRPSUpKHQVLRQ� G·XQH� VLWXDWLRQ� LPSOLTXH� GH� IDLUH� FRUUHVSRQGUH� GHV�
PRGqOHV�JpRPpWULTXHV�G·REMHWV�j�GHV�GHVFULSWLRQV�OLQJXLVWLTXHV�GH�O·HVSDFH��
(QILQ�� O·DUFKLWHFWXUH� G·XQH� LQWHUIDFH� RUDOH� GRLW� FRPSUHQGUH� XQ� JHVWLRQQDLUH�

G·DFWLRQV� TXL� DJLUD� DX� QRP� GH� O·XWLOLVDWHXU� GDQV� OH� PRQGH� YLUWXHO�� /H� JHVWLRQQDLUH�
GHYUD� SODQLILHU� GHV� PRXYHPHQWV� VXIILVDPPHQW� ©�KXPDLQV�ª� HW� SUpYLVLEOHV�� ORUVTX·LO�
V·DJLW�G·XQH�QDYLJDWLRQ�RX�G·XQH�PDQLSXODWLRQ��SRXU�TXH�O·XWLOLVDWHXU�VH�VHQWH�j�O·DLVH�
GDQV�VRQ�©�LQFDUQDWLRQ�ª�HW�DYHF�OHV�REMHWV�TXL�O·HQWRXUHQW��

���� 8O\VVH�

������ /·DUFKLWHFWXUH�

8O\VVH� SUHQG� OD� IRUPH� G·XQ� DJHQW� FRQYHUVDWLRQQHO� TXL� V·LQFRUSRUH� GDQV�
O·LQFDUQDWLRQ� GH� FKDTXH� XWLOLVDWHXU�� /HV� FDSDFLWpV� G·8O\VVH� VRQW� UHODWLYHPHQW�
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VSpFLILTXHV�HW�QH�FRQFHUQHQW�TXH�OD�QDYLJDWLRQ��8O\VVH�DVVLVWH�O·XWLOLVDWHXU�j�O·LQWpULHXU�
GX� PRQGH� HQ� UpSRQGDQW� SRVLWLYHPHQW� DX[� FRPPDQGHV� GH� PRXYHPHQW�� ,O� DJLW� HQ�
FRQVpTXHQFH� HW� WUDQVSRUWH� O·XWLOLVDWHXU� HQ� VRQ�QRP�j� O·LQWpULHXU�GH� O·HQYLURQQHPHQW�
YLUWXHO��
'DQV�G·DXWUHV�SURMHWV�WHOV�TXH�FHOXL�GH�-��.DUOJUHQ�HW�DO���������HW�GH�6��(YHUHWW�HW�

DO�� �������� GHV� FDSDFLWpV�PXOWLSOHV� VRQW� LPSODQWpHV� TXL� SHUPHWWHQW� j� O·XWLOLVDWHXU� GH�
©�SDUOHU�ª�DX�PRQGH��/HV�DJHQWV�FRUUHVSRQGDQWV�DJLVVHQW�HQ�IRQFWLRQ�GX�FRQWH[WH�HW�
QRUPDOHPHQW� QDYLJXHQW� �GpSODFHQW� O·LQFDUQDWLRQ� GH� O·XWLOLVDWHXU��� PDQLSXOHQW� GHV�
REMHWV�YLUWXHOV�RX�UpSRQGHQW�j�GHV�TXHVWLRQV��&H� W\SH�GH�FRQFHSWLRQ�UHQG�SHXW�rWUH�
OHV�DJHQWV�PRLQV�FRPSUpKHQVLEOHV�SRXU�O·XWLOLVDWHXU��,O�FHUQH�PRLQV�ELHQ�OHV�FDSDFLWpV�
GH� UDLVRQQHPHQW� GH� O·DJHQW�� /·XWLOLVDWHXU� SRXUUDLW� V·pWRQQHU� j� XQ� PRPHQW� GRQQp���
4X·HVW�FH�TXH�MH�SHX[�GHPDQGHU�j�PRQ�DJHQW"�
/D�VWUXFWXUH�JOREDOH�G·8O\VVH�V·LQVSLUH�GX�SURWRW\SH�'LFWD0HG�UpDOLVp�DXSDUDYDQW��

(OOH�HVW�VHPEODEOH�j�FHOOHV�G·DXWUHV�V\VWqPHV�GH�GLDORJXH�LQWHUDFWLI��$OOHQ�HW�DO���������
(OOH�FRPSUHQG�GHV�GLVSRVLWLIV�GH�UHFRQQDLVVDQFH�HW�GH�V\QWKqVH�YRFDOH��XQ�DQDO\VHXU�
V\QWD[LTXH�� GHV� PRGXOHV� VpPDQWLTXH� HW� GH� GLDORJXH� �)LJXUH� ����� /·DUFKLWHFWXUH�
G·8O\VVH� HVW� DXVVL� GpWHUPLQpH� SDU� OH� UDLVRQQHXU� GX� GRPDLQH�� OH� SODQLILHXU� HW� OH�
JHVWLRQQDLUH� G·DFWLRQV�� &HV� GHX[� GHUQLHUV� PRGXOHV� VRQW� SURSUHV� j� FKDTXH� PRGqOH�
G·XWLOLVDWHXU� HW� GpSHQGHQW� GHV� FDSDFLWpV� TX·RQ� OXL� DXUD� DWWULEXpHV�� 8QH� LQFDUQDWLRQ�
KXPDLQH�Q·DXUD�SDV�OH�PrPH�PRXYHPHQW�TX·XQH�LQFDUQDWLRQ�GH�YRLWXUH��
�

Syntaxe &  sém antique

générat ion de
phrases

gest ionnai re
de dialogue

résol ution de
réf érence

raisonnem ent
géom étri que

plani ficat ion
d’ ani m ation

règl es de
com port em ent

m onde
vi rt uel

3D

synt hét iseur
vocal

autres out ils
d’ interact ion

(sour is, cl avi er)

Chart d’ anal yse

lexi que règl es de gram m aires

reconnai ssance
vocal e

�
)LJXUH����/·DUFKLWHFWXUH�GX�V\VWqPH�8O\VVH��

�
­� OD� GLIIpUHQFH� GH� 75$,16� �$OOHQ� HW� DO�� ������ S�� ����� OD� GpVLQGH[DWLRQ� HVW�

pWURLWHPHQW�OLpH�DX�GLDORJXH�HW�DX[�FDSDFLWpV�GH�UDLVRQQHPHQW��/D�FRPSUpKHQVLRQ�GHV�
FRPPDQGHV�GH�QDYLJDWLRQ�QpFHVVLWH�GH�UpVRXGUH�OHV�QRPEUHXVHV�UpIpUHQFHV�GpLFWLTXHV�
TXL� DSSDUDLVVHQW� GDQV� OD� FRQYHUVDWLRQ� HW� GH� UDLVRQQHU� VXU� OD� JpRPpWULH� GX�PRQGH��
/·DUFKLWHFWXUH� G·8O\VVH� HVW� FRPSOpWpH� SDU� XQ� UpVROYHXU� GH� UpIpUHQFHV� TXL� VH�
FRRUGRQQH� DYHF� OHV� JHVWHV� GH� O·XWLOLVDWHXU� HW� VHV� pQRQFpV�� HW� XQ� UDLVRQQHXU�
JpRPpWULTXH�SRXU�FRPSUHQGUH�OH�PRQGH��/·XWLOLVDWHXU�SHXW�DLQVL�QRPPHU�HW�SRLQWHU�
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GHV� REMHWV�� (QILQ�� OD� QDYLJDWLRQ� HVW� UpDOLVpH� SDU� XQ� SODQLILHXU� HW� XQ� JHVWLRQQDLUH�
G·DFWLRQV�TXL�DPqQH�O·XWLOLVDWHXU�GDQV�XQ�PRXYHPHQW�UHODWLYHPHQW�FRQWLQX�R��LO�YHXW�
DOOHU��

������ /D�UHFRQQDLVVDQFH�YRFDOH�

/D� SUpFLVLRQ� GHV� V\VWqPHV� GH� UHFRQQDLVVDQFH� YRFDOH� V·HVW� DPpOLRUp� GH� IDoRQ�
FRQVLGpUDEOH� FHV�GHUQLqUHV� DQQpHV��&HFL� HVW�QRWDPPHQW�G��j� OD�GLVSRQLELOLWp�GH� WUqV�
JUDQGV� FRUSXV� GH� WH[WH� HW� GH� SDUROH� HW� j� O·DGRSWLRQ� JpQpUDOLVpH� GH� PpWKRGHV�
VWDWLVWLTXHV��&KXUFK�	�0HUFHU��������
/D� UHFRQQDLVVDQFH� SHXW� V·HIIHFWXHU� VXU� GH� OD� SDUROH� FRQWLQXH� ²� OHV� PRWV� VRQW�

SURQRQFpV�QRUPDOHPHQW�²�RX�ELHQ�GLVFUqWH��/H�ORFXWHXU�GRLW�DORUV�PDUTXHU�XQH�SDXVH�
HQWUH� OHV� PRWV�� /HV� PHLOOHXUV� V\VWqPHV� DFWXHOV� VRQW� SURJUDPPDEOHV� HW� SHXYHQW�
UHFRQQDvWUH� OHV�GHX[� W\SHV�GH�SDUROH��� FRQWLQXH�RX�ELHQ�GLVFUqWH��/D� UHFRQQDLVVDQFH�
FRQWLQXH�GHPDQGH�TX·RQ� DMRXWH�XQH� JUDPPDLUH� V\QWDJPDWLTXH��(OOH�SRUWH� DORUV� VXU�
XQ�QRPEUH�GH�PRWV� OLPLWpV��'DQV� OH� FDV�GLVFUHW�� OHV� V\VWqPHV�XWLOLVHQW�GHV�PRGqOHV�
WULJUDPPHV�TX·LOV�RQW�HQ�PpPRLUH�HW�OHXU�YRFDEXODLUH�HVW�EHDXFRXS�SOXV�LPSRUWDQW��
1RXV� DYRQV� WUDYDLOOp� DYHF�SOXVLHXUV� V\VWqPHV�FRPPHUFLDX[�GH� UHFRQQDLVVDQFH�HW�

HQ�SDUWLFXOLHU�OH�V\VWqPH�9RLFH7\SH�G·,%0��9RLFH7\SH�RSqUH�VXU�GHV�PRWV�LVROpV��HW�LO�
VH� GHVWLQH� HQ� SUHPLHU� OLHX� j� OD� GLFWpH� GH� UDSSRUWV��1RXV� O·DYRQV� FKRLVL� SDUFH� TX·LO�
WUDLWH� OH� IUDQoDLV� DLQVL� TXH� G·DXWUHV� ODQJXHV� HXURSpHQQHV� DYHF� XQ� YRFDEXODLUH� DOODQW�
MXVTX·j��������PRWV��
9RLFH7\SH� QH� IRQFWLRQQH� TXH� VXU� XQ� 3&�� 'DQV� OH� FDGUH� G·8O\VVH�� OHV� PRWV�

UHFRQQXV�VRQW�WUDQVPLV��SKUDVH�SDU�SKUDVH��SDU�OH�UpVHDX�ORFDO�YHUV�OD�VWDWLRQ�GH�WUDYDLO�
R��V·H[pFXWHQW�O·DJHQW�HW�OH�PRQGH�YLUWXHO�GH�',9(��2Q�GpFOHQFKH�OD�WUDQVPLVVLRQ�HQ�
SUHVVDQW�XQ�ERXWRQ��/HV�PRWV�VRQW�HQVXLWH�UpFXSpUpV�SDU�O·DQDO\VHXU�V\QWD[LTXH��

������ /·DQDO\VH�V\QWD[LTXH�

/·DQDO\VHXU�V\QWD[LTXH�G·8O\VVH�HVW�FHOXL�GpFULW�DX�FKDSLWUH�SUpFpGHQW��,O�HVW�IRQGp�
VXU�OHV�FKDUWV�HW�DGRSWH�O·DOJRULWKPH�DVFHQGDQW�FODVVLTXH�DYHF�XQ�IRUPDOLVPH�GRXEOH��
,O�SHXW�RSpUHU� DYHF�GHV� UqJOHV� V\QWDJPDWLTXHV�FODVVLTXHV� DLQVL�TX·DYHF�GHV� UqJOHV�GH�
GpSHQGDQFH�� 3RXU� 8O\VVH�� QRXV� Q·DYRQV� XWLOLVp� TXH� OD� SDUWLH� V\QWDJPDWLTXH��
/·DQDO\VHXU� HW� OH� V\VWqPH� GH� UHFRQQDLVVDQFH� IRQFWLRQQHQW� VXU� GHX[� PDFKLQHV�
GLIIpUHQWHV�� ,OV� VRQW� UHOLpV� HQWUH� HX[�SDU�XQ�UpVHDX��/·DQDO\VHXU�DFFHSWH�GH�JDXFKH�j�
GURLWH�OHV�PRWV�UHFRQQXV��
8QH� JUDPPDLUH� GH� FRQVWLWXDQWV� D� pWp� XWLOLVpH� SRXU� FRGHU� OH� OH[LTXH� ²� ����PRWV�

GLVWLQFWV�²�HW�GHV�UqJOHV�V\QWDJPDWLTXHV�TXL�DFFHSWHQW�O·HQVHPEOH�GHV�����pQRQFpV�GX�
FRUSXV� �*RGpUHDX[� HW� DO�� ������ *RGpUHDX[� HW� DO�� ������� /H� OH[LTXH� XWLOLVH� GHV�
pWLTXHWWHV� SRXU� OHV� SDUWLHV� GX� GLVFRXUV� TXL� VRQW� XQH� YDULDQWH� GHV� FDWpJRULHV� GH�
08/7(;7� �,GH� 	� 9pURQLV� ������� 1RXV� Q·DYRQV� UHWHQX� TXH� OHV� FDWpJRULHV�
SHUWLQHQWHV�SRXU�OH�IUDQoDLV��
/HV� UqJOHV� V\QWDJPDWLTXHV� UpFULYHQW� OHV� pQRQFpV� HQ� XWLOLVDQW� GHV� FRQWUDLQWHV�

G·XQLILFDWLRQ� HW� GHV� FDWpJRULHV� QRQ� WHUPLQDOHV� WHOOHV� TXH� OHV� JURXSHV� QRPLQDX[�� OHV�
JURXSHV�YHUEDX[�� OHV�JURXSHV�SUpSRVLWLRQQHOV�� OHV�JURXSHV�GpWHUPLQDQWV�� OHV�JURXSHV�
DGYHUELDX[��OHV�JURXSHV�G·DGMHFWLIV��HWF��/HV�UqJOHV�RQW�pWp�DGDSWpHV�SRXU�DFFHSWHU�GHV�
PRWV� PDQTXDQWV� RX� LQFRQQXV�� (OOHV� FRPSUHQQHQW� XQ� JUDQG� QRPEUH� GH� ORFXWLRQV�



0(02,5(�'·+$%,/,7$7,21�� � ���

�

SUpSRVLWLRQQHOOHV�� DGYHUELDOHV� HW� GpPRQVWUDWLYHV� TXL� VRQW� IUpTXHQWHV� GDQV� OD� ODQJXH�
SDUOpH��
/HV� pQRQFpV� VH� GpFRPSRVHQW� HQ� TXDWUH� W\SHV� SULQFLSDX[� GH� SURSRVLWLRQV��� OHV�

RUGUHV�� OHV� TXHVWLRQV�� OHV� DIILUPDWLRQV�� OHV� VXERUGRQQpHV� HW� OHV� pQRQFpV� VDQV� YHUEH��
/·XWLOLVDWHXU�VHJPHQWH�VHV�pQRQFpV�SKUDVH�SDU�SKUDVH�DSUqV�OD�UHFRQQDLVVDQFH�YRFDOH�
HQ� SUHVVDQW� XQ� ERXWRQ�� /·DQDO\VH� V\QWD[LTXH� UpVXOWH� GDQV� XQ� RX� SOXVLHXUV� DUEUHV�
G·DQDO\VH��,O�\�HQ�D�MXVTX·j�KXLW�GDQV�QRWUH�FRUSXV��LOV�UHIOqWHQW�O·DPELJXwWp�V\QWD[LTXH�
RX�VpPDQWLTXH�GH�O·pQRQFp��

������ /HV�DFWHV�GH�GLDORJXH�HW�OH�WUDLWHPHQW�VpPDQWLTXH�

/HV� DUEUHV� G·DQDO\VH� GHV� pQRQFpV� VRQW� G·DERUG�PLV� HQ� FRUUHVSRQGDQFH� DYHF�GHV�
DFWHV�GH�FRQYHUVDWLRQ�TXL�UHSUpVHQWHQW�SULQFLSDOHPHQW�GHV�FRPPDQGHV�GH�QDYLJDWLRQ�
WHOOHV�TXH�YD�GDQV�OD�PDLVRQ��/HV�DXWUHV�DFWHV�GH�FRQYHUVDWLRQ�TXL�VRQW�LGHQWLILpV�GDQV�
8O\VVH�VRQW���
�

• OHV�FODULILFDWLRQV�GpLFWLTXHV�WHOOHV�TXH�FHOOH�FL�
• OHV�PRGLILFDWLRQV�GH�PRXYHPHQW�WHOOHV�TXH�SOXV�YLWH�
• OHV�UpSpWLWLRQV�GH�PRXYHPHQW�WHOOHV�TXH�HQFRUH�
�
/H� PRGXOH� G·LQWHUSUpWDWLRQ� VpPDQWLTXH� QH� FRQVLGqUH� TXH� OHV� FRPPDQGHV� GH�

QDYLJDWLRQ�� ,O� SDUWDJH� O·pQRQFp�HQ�SURSRVLWLRQV�HW� DQQRWH� OHV� FRQVWLWXDQWV�GH� O·DUEUH�
TX·LO�H[WUDLW�GX�FKDUW�DYHF�GHV�IRQFWLRQV�V\QWD[LTXHV��&HV�IRQFWLRQV�VRQW�FODVVLTXHV�HW�
FRUUHVSRQGHQW� DX[� VXMHW�� YHUEH�� FRPSOpPHQWV�G·REMHW�� FRPSOpPHQWV� FLUFRQVWDQFLHOV��
&HWWH�pWDSH�UDWWDFKH�DXVVL�OHV�DGYHUEHV�DX�PRW�TX·LOV�PRGLILHQW���XQ�YHUEH�RX�XQ�DXWUH�
DGYHUEH��
1RXV� DYRQV� pWLTXHWp� FHUWDLQV� JURXSHV� DYHF� GHV� FDWpJRULHV� VpPDQWLTXHV�� /HV�

FRPSOpPHQWV� FLUFRQVWDQFLHOV� VRQW� DQQRWpV� DYHF� OHXUV� FDWpJRULHV� RQWRORJLTXHV�
FODVVLTXHV��/·DQQRWDWLRQ�VpPDQWLTXH�GHV�YHUEHV�HVW�HQ�UHODWLRQ�DYHF�OH�PRXYHPHQW�²�
OD�QDYLJDWLRQ�²�TXH�GHPDQGH�O·XWLOLVDWHXU�HW�j�OD�GHVFULSWLRQ�GH�O·HVSDFH��
(Q�FRQVLGpUDQW�OH�FRUSXV�HW�HQ�GpSRXLOODQW�V\VWpPDWLTXHPHQW�XQH�VRXUFH�OH[LFDOH�

YHUEDOH��%HVFKHUHOOH��������QRXV�DYRQV�GLYLVp�OHV�YHUEHV�HQ�VL[�FDWpJRULHV�VpPDQWLTXHV�
SULQFLSDOHV� �7DEOHDX� ����� /HV� GHX[� SUHPLqUHV� FDWpJRULHV� FRUUHVSRQGHQW� j� GHV�
FKDQJHPHQWV� GH� OLHX� HW� OHV� GHX[� VHFRQGHV� j� GHV� FKDQJHPHQWV� GH� SRVWXUHV�
�6DEOD\UROOHV��������
�

&DWpJRULHV� 9HUEHV� &RPPHQWDLUHV�
$OOHU� DOOHU��DYDQFHU��HQWUHU��

PRQWHU��VRUWLU��HWF��
&HV�YHUEHV�FRUUHVSRQGHQW�j�XQ�FKDQJHPHQW�
GH�OLHX�DYHF�XQH�URWDWLRQ�SRVVLEOH�GH�
O·LQFDUQDWLRQ�

5HWRXUQHU� UHYHQLU��UHWRXUQHU��HWF�� &HWWH�FDWpJRULH�HVW�VHPEODEOH�j�OD�
SUpFpGHQWH�PDLV�HOOH�QH�WLHQW�SDV�FRPSWH�GH�
OD�YLVLELOLWp�GH�O·REMHW�GDQV�OH�UDLVRQQHPHQW�
XOWpULHXU�

7RXUQHU� WRXUQHU��REOLTXHU��SLYRWHU��
HWF��

&HV�YHUEHV�FRUUHVSRQGHQW�j�XQH�URWDWLRQ�GX�
FRUSV�WRXW�HQWLHU��

5HJDUGHU� UHJDUGHU� &HV�YHUEHV�FRUUHVSRQGHQW�j�XQH�URWDWLRQ�GH�
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OD�WrWH�
$UUrWHU� DUUrWHU��VWRSSHU��HWF�� 2Q�DUUrWH�O·DFWLRQ�HQ�FRXUV�
&RQWLQXHU� FRQWLQXHU��UHSUHQGUH��HWF�� 2Q�UHSUHQG�O·DFWLRQ�SUpFpGHQWH�

7DEOHDX����/HV�FDWpJRULHV�GH�YHUEHV��

�
/·DIIHFWDWLRQ�G·pWLTXHWWHV�VpPDQWLTXHV�HVW�SDUIRLV�DPELJXs��&RPSDURQV�UHWRXUQH�WRL�

TXL� DSSDUWLHQW� j� OD� �H� FDWpJRULH� HW� UHWRXUQH� GDQV� OD�PDLVRQ� TXL� FRUUHVSRQG� j� OD� �H��1RXV�
DYRQV�GLPLQXp� OHV� DPELJXwWpV� HQ�XWLOLVDQW� OHV� VRXV�FDWpJRULHV�V\QWD[LTXHV�GX�YHUEH���
WUDQVLWLI�� LQWUDQVLWLI� RX� SURQRPLQDO�� HW� HQ� OHV� LPSRVDQW� FRPPH� GHV� FRQWUDLQWHV�
G·XQLILFDWLRQ��
/H�UpVXOWDW�GH�FHWWH�pWDSH�HVW�TXH�FKDTXH�SKUDVH�HVW�WUDQVIRUPpH�HQ�XQH�OLVWH�DYHF�

DXWDQW� G·pOpPHQWV� TX·LO� \� D� GH� SURSRVLWLRQV�� &KDTXH� SURSRVLWLRQ� HVW� PLVH� HQ�
FRUUHVSRQGDQFH�DYHF�XQH�VWUXFWXUH�GRQW�OHV�PHPEUHV�VRQW�OH�VXMHW��OH�JURXSH�YHUEDO�
HW� XQH� OLVWH� GH� FRPSOpPHQWV��&KDTXH� FRPSOpPHQW� pWDQW� DQQRWp� DYHF� XQH� pWLTXHWWH�
VpPDQWLTXH���WHPSV�� OLHX��PDQLqUH��HWF��/HV�JURXSHV�YHUEDX[�VRQW�DXVVL�DQQRWpV�DYHF�
XQH� pWLTXHWWH� GH�PRXYHPHQW� HW� LQFRUSRUHQW� OHXUV� SURQRPV� FOLWLTXHV� HW� G·pYHQWXHOV�
DGYHUEHV�� 8O\VVH� IDLW� FRUUHVSRQGUH� j� OD� PrPH� FRPPDQGH� GHV� G·pQRQFLDWLRQV�
GLIIpUHQWHV�WHOOHV�TXH���
�

$YDQFH�
-H�YHX[�DYDQFHU�
3HX[�WX�DYDQFHU"�
-H�YHX[�TXH�WX�DYDQFHV�

�
4XDQG�OHV�pQRQFpV�FRQVLVWHQW�HQ�SOXVLHXUV�SURSRVLWLRQV��FHOOHV�FL�VRQW�FRQFDWpQpHV�

HW� pYHQWXHOOHPHQW� UpRUJDQLVpHV� VXLYDQW� OHXUV� ©�FRQQHFWHXUV�ª�� &HV� FRQQHFWHXUV� VRQW�
DVVRFLpV� j� GHV� RSpUDWHXUV� GH� OLVWH� WHOV� TXH� DMRXWH�� GpWUXLW�� UHPSODFH� RX� LQVqUH�� /HV�
FRQQHFWHXUV�SHXYHQW�rWUH�GHV�DGYHUEHV��GHV�FRQMRQFWLRQV��RX�GHV�IRUPHV�V\QWD[LTXHV��
3DU�H[HPSOH��O·DGYHUEH�GH�QpJDWLRQ�QRQ�GDQV�OD�SKUDVH�0RQWH�QRQ�GHVFHQGV�UpVXOWH�GDQV�
OH�UHPSODFHPHQW�GX�SUHPLHU�YHUEH��/·DGYHUEH�SXLV�GDQV�OD�SKUDVH�0RQWH�VXU�OD�PDLVRQ�
SXLV�YD�GHYDQW�O·RUGLQDWHXU�UpVXOWH�GDQV�O·DMRXW�GH�OD�VHFRQGH�DFWLRQ��/H�SDUWLFLSH�SUpVHQW�
SDVVDQW� GDQV� OD� SKUDVH�9D� YHUV� OD�PDLVRQ�HQ�SDVVDQW� GHYDQW� OH� GUDSHDX� D�SRXU� UpVXOWDW�
O·LQVHUWLRQ�GX�GHUQLHU�PRXYHPHQW�DYDQW�OH�SUHPLHU��
/D� IRUPH� ORJLTXH� HVW� HQVXLWH� WUDLWpH� SRXU� OD� UHOLHU� j� XQH� VpTXHQFH� G·DFWLRQV� GH�

EDVH�� 6XLYDQW� OH� W\SH� GX� YHUEH�� XQH� SURSRVLWLRQ� SHXW� rWUH� WUDQVIRUPpH� HQ� XQH� RX�
SOXVLHXUV�DFWLRQV�GH�EDVH��MXVTX·j�TXDWUH�SRXU�FRQWRXUQHU���3DU�H[HPSOH���
�
0RQWH�VXU�OH�GUDSHDX�FRUUHVSRQG�j���

��� DOOHU�VXU��REMHW!�
�
5HWRXUQH�GDQV�OD�PDLVRQ�FRUUHVSRQG�j����

��� WRXUQHU�GH������
��� DOOHU�GDQV��REMHW!�

�
3RXU�FHFL�OHV�YHUEHV�FRPSOH[HV�VRQW�GpILQLV�HQ�WHUPHV�GH�SULPLWLYHV�YHUEDOHV�SOXV�

VLPSOHV��3DU� H[HPSOH� FRQWRXUQHU� VH�GpILQLW� FRPPH�DOOHU� YHUV� O·REMHW�� DOOHU� j� GURLWH�GH�
O·REMHW�SXLV�DOOHU�GH�O·DXWUH�F{Wp�GH�O·REMHW��
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�

/·DJHQW� HVW� DUWLFXOp� HW� VRQ� UHJDUG� SHXW� VH� GLULJHU� GDQV� XQ� VHQV� GLIIpUHQW� GH�
O·RULHQWDWLRQ�GH�VRQ�FRUSV�RX�GH�VRQ�GpSODFHPHQW��/H�FRUSV�UHVWH�IL[H�HW�OD�WrWH�WRXUQH�
GDQV�O·RUGUH�UHJDUGH�j�JDXFKH��'DQV�XQ�RUGUH�WHO�TXH�IDLV�OH�WRXU�GH�OD�PDLVRQ��O·DJHQW�JDUGH�
XQ�±LO�VXU�O·REMHW�TX·LO�D�PHQWLRQQp�SHQGDQW�TX·LO�VH�GpSODFH�
'DQV� OH�GHUQLHU�FDV��RQ�GRLW�SLORWHU� VLPXOWDQpPHQW�XQ�FKDQJHPHQW�GH� OLHX�HW�XQ�

FKDQJHPHQW� GH� SRVWXUH�� 3RXU� QH� SDV� SHUGUH� GH� JpQpUDOLWp�� OH� PRGXOH� VpPDQWLTXH�
FRPSOqWH�FKDTXH�pOpPHQW�GH�OD�VXLWH�GH�IRUPHV�ORJLTXHV�SDU�OHV�FKDQJHPHQWV�GH�OLHX�
RX� OHV� FKDQJHPHQWV� GH� SRVWXUHV� QRQ� H[SOLFLWHV�� PrPH� V·LOV� VRQW� LQH[LVWDQWV�� ,O� HQ�
UpVXOWH�XQH�VpTXHQFH�ILQDOH�GRQW�FKDTXH�pOpPHQW�FRQWLHQW�OHV�WULSOHWV���
�

• DOOHU��SUpSRVLWLRQ!��REMHW�RX�GLUHFWLRQ!�
• VH�WRXUQHU��GLUHFWLRQ�GX�FRUSV���SUpSRVLWLRQ!��REMHW�RX�GLUHFWLRQ!�
• UHJDUGHU��SUpSRVLWLRQ!��REMHW�RX�GLUHFWLRQ!�

������ /H�UDLVRQQHPHQW�JpRPpWULTXH�HW�OD�UpVROXWLRQ�GHV�UpIpUHQFHV�

/H� PRGXOH� GH� UpVROXWLRQ� GH� UpIpUHQFHV� GpVLQGH[H� OD� VpTXHQFH� GH� SUpGLFDWV�
G·DFWLRQV� TXL� UpVXOWHQW� GH� O·LQWHUSUpWDWLRQ� VpPDQWLTXH�� /HV� UpIpUHQFHV� G·REMHWV� VRQW�
RPQLSUpVHQWHV�GDQV�OH�FRUSXV�HW�GDQV�WRXWHV�OHV�VHVVLRQV�G·LQWHUDFWLRQ�TXH�QRXV�DYRQV�
UpDOLVpHV�SDU�OD�VXLWH��(OOHV�FRPSUHQQHQW���
�

• GHV�pOpPHQWV�RX�GHV�REMHWV� VSpFLILTXHV� WHOV�TXH� YD�GHYDQW� O·RUGLQDWHXU�� UHQWUH� GDQV� OD�
YRLWXUH�j�JDXFKH�GH�OD�PDLVRQ���

• GHV�SOXULHOV��GLULJH�WRL�YHUV�OHV�YRLWXUHV��
• GHV�FKRL[�PXOWLSOHV��YD�GDQV�OD�PDLVRQ��DYHF�SOXVLHXUV�PDLVRQV��HW��
• GHV�pQRQFpV�GpLFWLTXHV�WHOV�TXH�YD�LFL���
�
3RXU�UpVRXGUH�FHV�UpIpUHQFHV�� O·DJHQW�GRLW�SUHQGUH�HQ�FRPSWH�O·pWDW�GH�OD�EDVH�GH�

GRQQpHV�GX�PRQGH��OD�SRVLWLRQ�GH�O·XWLOLVDWHXU�GDQV�OH�PRQGH��DLQVL�TXH�O·KLVWRULTXH�GH�
O·LQWHUDFWLRQ��
/·DVVRFLDWLRQ� G·XQ� QRP� j� XQ� REMHW� HVW� SDUIRLV� GpOLFDWH�� /HV� XWLOLVDWHXUV� SHXYHQW�

XWLOLVHU� GHV� PRWV� GLIIpUHQWV� SRXU� GpVLJQHU� OD� PrPH� FKRVH�� /HV� EDVHV� GH� GRQQpHV�
JpRPpWULTXHV�SHXYHQW�DXVVL�FRQVLGpUHU�FHUWDLQV�REMHWV�FRPPH�GHV�FRPSRVpV�RX�GHV�
KLpUDUFKLHV� DORUV� TX·LOV� IRUPHQW�GHV� HQWLWpV� XQLTXHV�GDQV� O·HVSULW�GH� O·XWLOLVDWHXU��3DV�
H[HPSOH�� XQH� PDLVRQ� SHXW� VH� UHSUpVHQWHU� FRPPH� XQ� REMHW� XQLTXH�� FRPPH� GHV�
IHQrWUHV�� GHV� SRUWHV�� GHV�PXUV�� HWF�� RX� FRPPH�XQ� HQVHPEOH� GH� OLJQHV� SRO\JRQDOHV��
'HV�V\VWqPHV�WHOV�TXH�:RUG1HW��0LOOHU�������WHQWHQW�GH�IRUPDOLVHU�FHV�VWUXFWXUHV��
$YHF� 8O\VVH�� QRXV� DYRQV� WUDLWp� OH� SUREOqPH� GH� OD� GpQRPLQDWLRQ� HQ� DVVRFLDQW�

VRLJQHXVHPHQW�XQ�QRP�DX[�HQWLWpV�GH�OD�EDVH�GH�GRQQpHV��1RXV�DYRQV�VWUXFWXUp�FHWWH�
EDVH�SRXU�FRQVHUYHU�OHV�UHODWLRQV�OHV�SOXV�FRKpUHQWHV�HQWUH�OHV�QRPV�HW�OHV�HQWLWpV�GX�
PRQGH�HQ�IRQFWLRQ�GH�QRWUH�FRUSXV��1RXV�DYRQV�DXVVL�PXQL�FKDTXH�HQWLWp�G·D[HV�GH�
UpIpUHQFHV�GRQW�O·RULJLQH�HVW�OH�FHQWUH�GH�JUDYLWp�GH�O·REMHW��
4XDQG�XQ�QRP�G·REMHW�DSSDUDvW�GDQV�XQ�pQRQFp��8O\VVH�OH�UpIpUHQFH�HQ�H[WUD\DQW��

GH� OD�EDVH�GH�GRQQpHV�JpRPpWULTXH��XQH� OLVWH�G·HQWLWpV�FRPSDWLEOHV�GX�SRLQW�GH�YXH�
GX�VHQV��,O�FRQVLGqUH� OH�JURXSH�QRPLQDO�HQ�HQWLHU�HW�DSSOLTXH�LQFUpPHQWDOHPHQW�GHV�
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FRQWUDLQWHV� HQ� IRQFWLRQ�GHV�QRPV��GHV�DGMHFWLIV�HW�GHV�JURXSHV�SUpSRVLWLRQQHOV��/HV�
JURXSHV�SUpSRVLWLRQQHOV�VRQW�DQDO\VpV�GH�GURLWH�j�JDXFKH��3DU�H[HPSOH�
�

YD�YHUV�OH�FXEH�URXJH�j�GURLWH�GH�OD�PDLVRQ��
�

HQWUDvQHUD�OD�UHFKHUFKH�G·XQH�PDLVRQ��SXLV�XQ�FXEH�URXJH�j�GURLWH�GH�FHWWH�PDLVRQ��
4XDQG� SOXVLHXUV� REMHWV� VRQW� FDQGLGDWV�� OH� PRGXOH� UpVRXW� O·DPELJXwWp� SDU� XQ�

DOJRULWKPH�GH�VDLOODQFH�VHPEODEOH�j�FHOXL�GH�+XOV�HW�DO����������'HX[�FULWqUHV�VRQW�SULV�
HQ�FRPSWH�VXLYDQW�OH�W\SH�GX�YHUEH���
�

• OD�YLVLELOLWp�GHV�REMHWV�GX�SRLQW�GH�YXH�GH�O·XWLOLVDWHXU�
• XQ�IRFXV�TXL�UHIOqWH�O·KLVWRULTXH�GHV�LQWHUDFWLRQV�GH�O·REMHW�
�
/D�YLVLELOLWp�G·XQ�REMHW�UpVXOWH�GH�O·LQWHUVHFWLRQ�GX�F{QH�GH�YLVLELOLWp�GH�O·XWLOLVDWHXU�

DYHF� OD� EDVH� GH� GRQQpHV� GX� PRQGH� �)LJXUH� ����� /H� IRFXV� HVW� XQ� HQWLHU� DWWDFKp� j�
FKDTXH� REMHW�� 8O\VVH� PRGLILH� OH� IRFXV� G·XQ� REMHW� j� FKDTXH� IRLV� TXH� O·XWLOLVDWHXU�
LQWHUDJLW� DYHF� OXL� ²� OH� PHQWLRQQH� RUDOHPHQW� RX� OH� SRLQWH� DYHF� OD� VRXULV� ²� HW� LO� OXL�
DIIHFWH�FRPPH�YDOHXU�OH�PD[LPXP�GH�WRXV�OHV�IRFXV�SOXV�XQ��&H�IRFXV�HVW�VLPLODLUH�j�
FHOXL�GpFULW�SDU�-��.DUOJUHQ�HW�DO����������
�
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�
)LJXUH����/H�F{QH�GH�YLVLELOLWp�G·XQ�XWLOLVDWHXU��

�
(Q�IRQFWLRQ�GH�OD�FDWpJRULH�GX�YHUEH�HW�GH�OD�SUpSRVLWLRQ��8O\VVH�DSSOLTXH�XQ�RX�

GHX[� FULWqUHV� SRXU� pOLPLQHU� OHV� DPELJXwWpV� VXU� OHV� REMHWV�� 3RXU� OHV� FRXSOHV� �YHUEH��
SUpSRVLWLRQ���WHOV�TXH�DOOHU�YHUV��DYDQFHU�GHYDQW��RQ�IDLW�O·K\SRWKqVH�TXH�O·REMHW�HVW�YLVLEOH�
HW� OH�PRGXOH�GH�UpVROXWLRQ�GHV�UpIpUHQFHV�VXSSULPHUD�OHV�REMHWV�QRQ�YLVLEOHV��3XLV�VL�
O·REMHW�Q·HVW�SDV�XQLTXH�� LO� UHWLHQGUD� OH�SOXV�JUDQG�IRFXV�� ,O� UHWLHQGUD� O·REMHW�D\DQW� OH�
SOXV�JUDQG�IRFXV�SRXU�OHV�DXWUHV�FRXSOHV�WHOV�TXH�UHWRXUQHU�YHUV��UHYHQLU�GHYDQW��
%LHQ� TXH� OH�PpFDQLVPH� GH� VDLOODQFH� VHPEOH� VLPSOH�� QRXV� SDUYHQRQV� j� OD�PrPH�

FRQFOXVLRQ�TXH�&DUOD�+XOV�HW�DO�����������LO�HVW�HIILFDFH�HW�VHPEOH�GRQQHU�G·DXVVL�ERQV�
UpVXOWDWV�TXH�FHOXL�GH�*URV]�HW�6LGQHU���������
8QH� IRLV� OHV� REMHWV� UpIpUHQFpV�� OH� PRGXOH� FDOFXOH� XQH� VXLWH� GH� SRVLWLRQV�

JpRPpWULTXHV� WULGLPHQVLRQQHOOHV� FRUUHVSRQGDQW� j� OD� VpTXHQFH� GHV� IRUPHV� ORJLTXHV��
3RXU�FHFL��LO�WLHQW�FRPSWH�GHV�WULSOHWV��YHUEH��SUpSRVLWLRQ��REMHW���/HV�YHUEHV�LVVXV�GX�
PRGXOH� VpPDQWLTXH� FRUUHVSRQGHQW� DX[� WURLV� FDWpJRULHV� �� DOOHU�� UHJDUGHU� HW� VH� WRXUQHU��
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/·DOJRULWKPH� XWLOLVp� SRXU� UHJDUGHU� HW� VH� WRXUQHU� FRUUHVSRQG� VLPSOHPHQW� j� RULHQWHU� OH�
FRUSV�RX�OH�UHJDUG�GDQV�XQH�GLUHFWLRQ�RX�YHUV�XQ�REMHW��
3RXU� FH� TXL� FRQFHUQH� OHV� YHUEHV� GH� GpSODFHPHQW�� QRXV� DYRQV� FODVVp� OHV� REMHWV�

VXLYDQW� GLIIpUHQWHV� IRUPHV��1RXV� DYRQV� GLVWLQJXp� FHX[� TXL� RQW� XQ� ©�GHYDQW�ª� HW� XQ�
©�GHUULqUH�ª�� GHV� REMHWV� TXL� QH� VRQW� SDV� RULHQWpV�� 1RXV� DYRQV� DLQVL� GRQQp� XQH�
RULHQWDWLRQ� DX[� D[HV� GH� UpIpUHQFH� GH� FKDTXH� REMHW� V·LO� SRXYDLW� HQ� DYRLU� XQH��1RXV�
DYRQV�DXVVL�WHQX�FRPSWH�GH�OHXU�WDLOOH��/D�IRUPH�JpQpUDOH�HW�OH�FHQWUH�GH�JUDYLWp�GHV�
REMHWV�SHUPHWWHQW�GH�FDOFXOHU�XQH� VRUWH�GH�GLVWDQFH�DFFHSWDEOH�SRXU�SRVLWLRQQHU�XQ�
XWLOLVDWHXU�UHODWLYHPHQW�j�XQ�REMHW�TXDQG�LO�YHXW�VH�GpSODFHU�YHUV�OXL���SURFKH�SRXU�GHV�
SHWLWV� REMHWV�� SOXV� ORLQWDLQH� SRXU� XQ� REMHW� SOXV� JUDQG�� /HV� FHQWUHV� GH� JUDYLWp�
SHUPHWWHQW�DXVVL�G·DSSUR[LPHU�XQ�JURXSH�G·REMHWV�²�TXL�DSSDUDvW�GDQV�XQ�SOXULHO�²�j�
XQH�HQWLWp�XQLTXH��
/HV�SUpSRVLWLRQV�VRQW�FHOOHV�UHOHYpHV�GDQV�OH�FRUSXV��1RXV�OHV�DYRQV�FODVVpV�HQ�KXLW�

JURXSHV���GHYDQW��GHUULqUH��YHUV��VXU��VRXV��GDQV��KRUV�GH��j�JDXFKH��j�GURLWH���3RXU�FKDTXH�W\SH�
G·REMHW� HW� SRXU� FKDTXH� W\SH� GH� SUpSRVLWLRQ�� QRXV� DYRQV� DVVRFLp� XQ� GpSODFHPHQW�
FDUDFWpULVWLTXH��
&HV� GpSODFHPHQWV� SHUPHWWHQW� GH� WUDQVIRUPHU� OD� OLVWH� GH� IRUPHV� ORJLTXHV� HQ� XQ�

WDEOHDX�GH�SRVLWLRQV�WULGLPHQVLRQQHOOHV�R��FKDTXH�pOpPHQW�GpFULW���
�

• OD�GLUHFWLRQ�R��O·DJHQW�GLULJH�VRQ�UHJDUG��
• OD�GLUHFWLRQ�R��O·DJHQW�GLULJH�VRQ�FRUSV��
• O·HQGURLW�R��O·DJHQW�VH�GLULJH��

������ /D�JHVWLRQ�GX�GLDORJXH�

/H�PRGXOH�GH�GLDORJXH�UqJOH�OHV�WRXUV�GH�SDUROH�HW�OH�VpTXHQFHPHQW�GHV�PRGXOHV�
G·8O\VVH�� &HFL� FRUUHVSRQG� j� OD� VDLVLH� GHV� pQRQFpV�� j� OHXU� WUDLWHPHQW� HW� j� OHXU�
H[pFXWLRQ�� /H� PRGXOH� GH� GLDORJXH� JqUH� OHV� DPELJXwWpV� V\QWD[LTXHV� HQ� IRXUQLVVDQW�
VpTXHQWLHOOHPHQW� OHV� DUEUHV�G·DQDO\VH� V\QWD[LTXH�j� O·DQDO\VHXU� VpPDQWLTXH� MXVTX·j� FH�
TX·LO�WURXYH�XQ�DUEUH�DFFHSWDEOH�SDU�FH�PRGXOH��/H�PRGXOH�GH�GLDORJXH�SDVVH�DORUV�OD�
OLVWH�GHV�SURSRVLWLRQV�DX�UpVROYHXU�GH�UpIpUHQFHV��
6L�OHV�UpIpUHQFHV�SHXYHQW�VH�UpVRXGUH��HW�V·LO�Q·\�D�TX·XQH�VROXWLRQ��OD�OLVWH�G·DFWLRQV�

HVW�SDVVpH�DX�SODQLILHXU�HW�DX�JHVWLRQQDLUH�G·DFWLRQV��6·LO�\�D�SOXVLHXUV�SRVVLELOLWpV�� OD�
VLWXDWLRQ�HVW�FODULILpH�SDU� OH�JHVWLRQQDLUH�GH�GLDORJXH�HW�FHFL�HVW�VLJQDOp�j� O·XWLOLVDWHXU�
SDU�XQ�PHVVDJH�RUDO��
1RXV� DYRQV� LPSODQWp� XQH� VWUDWpJLH� VLPSOH� SRXU� JpUHU� OHV� FODULILFDWLRQV�

PXOWLPRGDOHV� HQ� XWLOLVDQW� OH� FRHIILFLHQW� GH� IRFXV�� /H� JHVWLRQQDLUH� GH� GLDORJXH�
GHPDQGH�XQH�GpVLJQDWLRQ�SDU�SRLQWHXU�HW�OH�SURFHVVXV�GH�UpIpUHQoDJH�HVW�UpSpWp�DYHF�
OD�GHUQLqUH�LQWHUSUpWDWLRQ�VpPDQWLTXH��/·REMHW�SRLQWp�HVW�DORUV�GpVLJQp�VDQV�DPELJXwWp�
SXLVTX·LO� SRVVqGH� OD� SOXV� KDXW� FRHIILFLHQW� GH� OD� OLVWH�� 6·LO� Q·\� D� SDV� GH� VROXWLRQ� DX�
UpIpUHQoDJH�� HW� V·LO� UHVWH�GHV� DUEUHV�G·DQDO\VH� V\QWD[LTXH�� OH�JHVWLRQQDLUH�GH�GLDORJXH�
SUHQG� XQH� DXWUH� LQWHUSUpWDWLRQ� VpPDQWLTXH� HW� OD� SDVVH� DX� PRGXOH� GH� UpIpUHQoDJH�
MXVTX·j� FH� TXH� OD� OLVWH� G·DUEUHV� G·DQDO\VH� VRLW� YLGH�� 6L� ULHQ� Q·HVW� WURXYp�� RQ� VLJQDOH�
O·pFKHF�j�XWLOLVDWHXU��
6L�O·DFWLRQ�HVW�H[pFXWDEOH�²�FRUUHVSRQG�j�XQH�FRPPDQGH�GH�QDYLJDWLRQ�LPSODQWpH�

GDQV� OH� V\VWqPH�²� OH� JHVWLRQQDLUH�G·DFWLRQV� HQFKDvQHUD� HW� GpSODFHUD� O·LQFDUQDWLRQ�GH�
O·XWLOLVDWHXU�� 6LQRQ�� V·LO� \� D� pFKHF�� OH� JHVWLRQQDLUH� GH� GLDORJXH� UHFRPPHQFHUD� OH�
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�

SURFHVVXV� DYHF� O·DUEUH� G·DQDO\VH� VXLYDQW�� /·H[HPSOH� G·XQ� WHO� pFKHF� HVW� GRQQp� SDU�
SUHQGV� GH� OD� KDXWHXU�� /H� V\VWqPH� LQWHUSUqWH� FHWWH� SKUDVH� G·DERUG� FRPPH� XQ� YHUEH�
WUDQVLWLI� TXL� QH� SHXW� SDV� rWUH� H[pFXWp� FDU� O·DJHQW� Q·HVW� SDV� GRWp� GH� FDSDFLWpV� GH�
PDQLSXODWLRQV��SXLV�FRPPH�XQH�ORFXWLRQ��V·pOHYHU���
/RUVTX·XQ�pQRQFp�FRUUHVSRQG�j�XQH�FRPPDQGH�H[pFXWDEOH�� OH�V\VWqPH� O·DFTXLWWH�

RUDOHPHQW� HQ� pPHWWDQW� XQ�PHVVDJH� SHQGDQW� TX·LO� O·H[pFXWH�� &H�PHVVDJH� HVW� WLUp� DX�
KDVDUG�SDUPL�XQ�HQVHPEOH� UpSRQVHV�SRVLWLYHV���G·DFFRUG��RXL�� HWF��6LQRQ��XQH� IRLV�TXH�
WRXWHV� OHV� SRVVLELOLWpV� G·DQDO\VH� VRQW� pSXLVpHV�� OH� JHVWLRQQDLUH� GH� GLDORJXH� UHMHWWH�
O·pQRQFp�HQ�HQ�LQGLTXDQW�OD�FDXVH��/H�JpQpUDWHXU�GH�SKUDVHV�XWLOLVH�GHV�PHVVDJHV�W\SH�
HW�HQ�FKRLVLW�XQ�DX�KDVDUG��/H�JpQpUDWHXU�SHXW�FUpHU�GHV�PHVVDJHV�LQFRUUHFWV�GX�SRLQW�
GH� YXH� V\QWD[LTXH�� 3RXU� OHV� pOLPLQHU�� LO� DSSOLTXH� O·DQDO\VHXU� V\QWD[LTXH� VXU� VHV�
UpSRQVHV��6L�FHWWH�DQDO\VH�V\QWD[LTXH�pFKRXH�� OH�JpQpUDWHXU�WLUHUD�DX�KDVDUG�XQ�DXWUH�
PHVVDJH�W\SH��

������ /D�SODQLILFDWLRQ�HW�OD�JHVWLRQ�GHV�DFWLRQV�

/H�PRGXOH� GH� SODQLILFDWLRQ� HW� GH� JHVWLRQ� G·DFWLRQV� DFFRPSOLW� OH�PRXYHPHQW� GH�
O·DJHQW�GDQV� OH�PRQGH�YLUWXHO��/D�SODQLILFDWLRQ�HVW� UHODWLYHPHQW�JpQpULTXH�HW�SHUPHW�
G·DQLPHU�GLIIpUHQWV�PRGqOHV�GH�FRPSRUWHPHQW��3RXU�FHFL��RQ�GpILQLW�OHV�LQFDUQDWLRQV�
GH� O·DJHQW� GDQV� OH�PRQGH� YLUWXHO�� SDU� H[HPSOH� XQ� KXPDLQ� RX� XQH� YRLWXUH�� SDU� XQ�
PRGqOH� JpRPpWULTXH� KLpUDUFKLTXH� DYHF� VHV� DUWLFXODWLRQV��8Q� KXPDLQ� DXUD� XQ� FRUSV�
TXL� VHUD� FRQVWLWXp� G·XQH� WrWH�� G·XQ� WRUVH�� GH� GHX[� PHPEUHV� VXSpULHXUV�� GH� GHX[�
PHPEUHV� LQIpULHXUV�� 8Q�PHPEUH� LQIpULHXU� D\DQW� XQH� FXLVVH�� XQH� MDPEH� HW� XQ� SLHG�
�)LJXUH������
�

�
Agent

Tête Cou Corps

Bras Jam bes

�
�

�

)LJXUH����/D�GpFRPSRVLWLRQ�G·XQ�DYDWDU�KXPDLQ��

�
/D�SODQLILFDWLRQ�H[SORLWH�OHV�UpVXOWDWV�SURGXLWV�SDU�OH�UDLVRQQHXU�JpRPpWULTXH��(OOH�

FRQYHUWLW�OD�OLVWH�G·DFWLRQV�WULGLPHQVLRQQHOOHV�GX�PRGXOH�VpPDQWLTXH�HQ�XQH�VpTXHQFH�
GH�FRRUGRQQpHV�GH�SRLQWV�TXL�WUDFHQW�OH�GpSODFHPHQW�GH�O·DJHQW��3RXU�FHFL��RQ�XWLOLVH�
XQ�DOJRULWKPH�GH�SODQLILFDWLRQ�OLQpDLUH�KLpUDUFKLTXH��
&KDTXH� IRUPH� ORJLTXH� GX� PRGXOH� VpPDQWLTXH� HVW� UHOLpH� j� XQ� SODQ�� (OOH� HVW�

GpFRPSRVpH� UpFXUVLYHPHQW� HQ� XQH� OLVWH� GH� VRXV�SODQV� SDUDOOqOHV� RX� VpTXHQWLHOV�� /H�
FRPSRUWHPHQW�HW�OHV�PRXYHPHQWV�SRVVLEOHV�G·XQ�DJHQW�VRQW�PRGpOLVpV�VRXV�OD�IRUPH�
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G·DFWLRQV� GpFULWHV� FRPPH� GHV� UqJOHV�� /H� EXW� GX� SODQLILHXU� HVW� GH� UpGXLUH� OD� UqJOH�
LQLWLDOH� HQ� XQH� VXLWH� GH� UqJOHV� SOXV� VLPSOHV�� MXVTX·DX� PRPHQW� R�� RQ� SHXW� UpDOLVHU�
O·DQLPDWLRQ�SK\VLTXH��
/HV� UqJOHV� VRQW� VHPEODEOHV� DX� IRUPDW� FODVVLTXH� GH� 675,36� �)LNHV� 	� 1LOVVRQ�

�������� HOOHV� RQW� XQH� SDUWLH� SUpFRQGLWLRQ� TXL� GRLW� rWUH� YpULILpH� SRXU� TXH� OD� UqJOH� VH�
GpFOHQFKH��&HWWH�GHUQLqUH�SHXW�FRUUHVSRQGUH�j�XQ�SODQ�H[pFXWDEOH��WHUPLQDO��TXL�VHUD�
DMRXWp�j�OD�OLVWH�GHV�DFWLRQV�j�UpDOLVHU�GDQV�OH�PRQGH�RX�ELHQ�HOOH�VH�GpFRPSRVH�GDQV�
G·DXWUHV� SUREOqPHV� ²� GH� QRXYHOOHV� UqJOHV� ²� TXL� VHURQW� DMRXWpHV� HW� GHYURQW� rWUH�
UpVROXHV�� &KDTXH� UqJOH� FRQWLHQW� HQILQ� GHV� IDLWV� j� DMRXWHU� TXL� WUDGXLURQW� OHV�
PRGLILFDWLRQV�FRQVpFXWLYHV�j�OHXU�DFWLRQ��
/H� SODQLILHXU� D� WURLV� SODQV� LQLWLDX[� TXL� FRUUHVSRQGHQW� DX[� WURLV� YHUEHV� GH� EDVH���

DOOHU�� UHJDUGHU� HW� VH� WRXUQHU��/HV� WURLV�YHUEHV�VH� UpDOLVDQW�HQ�SDUDOOqOH�SRXU�SDU�H[HPSOH�
DOOHU�GDQV�XQH�GLUHFWLRQ�WRXW�HQ�WRXUQDQW�OD�WrWH�YHUV�XQH�DXWUH��/H�SODQ�LQLWLDO�DOOHU�VHUD�
G·DERUG�GpFRPSRVp�HQ�XQH�VXLWH�G·DFWLRQV�SHUPHWWDQW�G·pYLWHU� OHV�FROOLVLRQV�DYHF�OHV�
REMHWV�VWDWLTXHV��3XLV��OH�SODQLILHXU�XWLOLVHUD�OHV�UqJOHV�GH�FRPSRUWHPHQW�HW�HQWDPHUD�VD�
GpFRPSRVLWLRQ� MXVTX·j�WURXYHU�GHV�DQLPDWLRQV�pOpPHQWDLUHV�H[pFXWDEOHV��8Q�KXPDLQ�
TXL� PDUFKH� DYDQFHUD� XQH� MDPEH�� SXLV� O·DXWUH� HQ� EDWWDQW� GHV� EUDV� MXVTX·j� FH� TX·LO�
DWWHLJQH�VD�GHVWLQDWLRQ��
3RXU�TXH� OHV� DFWLRQV�G·XQ�SODQ�SXLVVHQW� V·H[pFXWHU� UDSLGHPHQW�HW� HQ�SDUDOOqOH�� OH�

PRGXOH�FRPSLOHUD� OH�SODQ�HQ�XQH�VpTXHQFH�G·XQLWpV� LQGpSHQGDQWHV��&KDFXQH�GH�FHV�
XQLWpV� HVW� FRQVWLWXpH� G·RSpUDWHXUV� �WUDQVODWLRQ� RX� URWDWLRQ�� TXL� GpFULURQW� GHV�
DQLPDWLRQV�VLPXOWDQpHV��&RPPH�UpVXOWDW��RQ�REWLHQGUD�OHV�SDUDPqWUHV�GH�PRXYHPHQW�
GHV�REMHWV�FRPSRVDQW�OD�KLpUDUFKLH�GH�OD�UHSUpVHQWDWLRQ��
(QILQ�� XQ� VLPXODWHXU� FLQpPDWLTXH� UpDOLVHUD� O·DQLPDWLRQ� SRXU� TXH� OH�PRXYHPHQW�

UpVXOWDQW� VRLW� IOXLGH�� ,O� XWLOLVHUD� XQH� IRQFWLRQ� GH� UDSSHO� GpFOHQFKpH� WRXW� OHV� ���� GH�
VHFRQGH� TXL� GpFRPSRVHUD� OD� VXLWH� G·DFWLRQV� SUpFpGHQWHV� HQ� XQH� VXLWH� GH� SRVLWLRQV�
LQWHUPpGLDLUHV�� /·LQFUpPHQW� GH� GpFRPSRVLWLRQ� GpSHQGUD� GH� OD� YLWHVVH� GH� UDSSHO� HW�
FHWWH�YLWHVVH�GpWHUPLQHUD�OH�UpDOLVPH�ILQDO��)LJXUH������
�

�
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�
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�
�

)LJXUH����8QH�DQLPDWLRQ��

�

������ 8Q�YR\DJH�DYHF�8O\VVH�

/D�)LJXUH����GRQQH�XQ�H[HPSOH�GH�GLDORJXH�SRVVLEOH�DYHF�8O\VVH��
�
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)LJXUH����8Q�YR\DJH�DYHF�8O\VVH��

���� /·DGDSWDWLRQ�G·8O\VVH�j�OD�QDYLJDWLRQ�GDQV�OH�FHUYHDX�

/·DUFKLWHFWXUH�G·8O\VVH�D�pWp�FRQoXH�DX�GpSDUW�SRXU�QDYLJXHU�GDQV�XQ�PRQGH�GH�
EXUHDX[�� 1RXV� O·DYRQV� DGDSWpH� j� OD� QDYLJDWLRQ� RUDOH� GDQV� GHV� LPDJHV�
WULGLPHQVLRQQHOOHV� GH� FHUYHDX�� &HV� LPDJHV� RQW� pWp� REWHQXHV� SDU� UpVRQDQFH�
PDJQpWLTXH�QXFOpDLUH��501��HW�HOOHV�RQW�pWp�IRXUQLHV�OH�&HQWUH�)UDQoRLV�%DFOHVVH�GH�
&DHQ��/H�WUDYDLO�G·DGDSWDWLRQ�D�pWp�UpDOLVp�GDQV�OH�FDGUH�GX�VWDJH�GH�ILQ�G·pWXGHV�G·XQ�
pWXGLDQW�DOOHPDQG�²�'LSORPDUEHLW�²��/XGZLJ�������/XGZLJ�HW�DO���������
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3RXU� UpDOLVHU� FH� SURMHW�� QRXV� DYRQV� WUDYDLOOp� DYHF� OH� JURXSH� DUWLVWLTXH� 'DV�
V\QWKHWLVFKH� 0LVFKJHZHEH�� /·LGpH� pWDLW� GH� FRPELQHU� GHV� LPDJHV� UpDOLVWHV� DYHF� GHV�
GLDORJXHV� DSSURSULpV� SRXU� H[SORUHU� FHUWDLQHV� UpJLRQV� GX� V\VWqPH� QHUYHX[� HW� OHXUV�
IRQFWLRQV��'DV�V\QWKHWLVFKH�0LVFKJHZHEH�YRXODLW�UpDOLVHU�XQH�SHUIRUPDQFH�PrODQW�O·DUW�HW�
OD�WHFKQRORJLH��
$YHF�HX[��QRXV�DYRQV�FRQoX�GHV�VFpQDULRV�GH�QDYLJDWLRQ�HW�G·LQWHUDFWLRQ�GDQV�FH�

QRXYHDX�PRQGH�YLUWXHO�TX·HVW�XQ�FHUYHDX�UHFRQVWUXLW��1RXV�DYRQV�OLPLWp�OHV�VFpQDULRV�
G·H[SORUDWLRQ� DX[� UpJLRQV� SULQFLSDOHV� GX� FHUYHDX�� F·HVW�j�GLUH�� OHV� KpPLVSKqUHV�� OHV�
OREHV� IURQWDX[�� WHPSRUHOV�� OH� WURQF�� DLQVL� TXH� FHUWDLQHV� VRXV� UpJLRQV�� WHOOHV� TXH�
O·DP\JGDOH��
'HV� REMHWV� WULGLPHQVLRQQHOV� YROXPLTXHV�� WHOV� TX·XQ� FHUYHDX�� QH� SHXYHQW� SDV� VH�

PDQLSXOHU� HQ� WHPSV�UpHO�GqV�TX·LOV�RQW�XQ�FHUWDLQ�SRLGV��1RXV�DYRQV�UpGXLW� O·LPDJH�
WULGLPHQVLRQQHOOH�j�GHV�VXUIDFHV��/HQRLU�HW�DO���������&HFL�SHUPHW�XQH�DQLPDWLRQ�VXU�
XQ� 3&� GH� SOXVLHXUV� LPDJHV� SDU� VHFRQGH� HW� GRQF� VXIILVDPPHQW� UDSLGH� SRXU� XQH�
PDQLSXODWLRQ�HQ�WHPSV�UpHO��/·LQWHUDFWLYLWp�pWDQW�XQ�SRLQW�FOp�GX�UpDOLVPH��
/·DJHQW� FRQYHUVDWLRQQHO� HW� OH� SURJUDPPH� GH� YLVXDOLVDWLRQ� RQW� pWp� DGDSWpV� HW�

LPSODQWpV� VXU�XQ�3&��­� OD�GLIIpUHQFH�G·8O\VVH��TXL� IRQFWLRQQDLW� HQ� WDQGHP�VXU�XQH�
VWDWLRQ�8QL[�HW�XQ�3&��O·HQVHPEOH�GX�V\VWqPH�D�WRXUQp�VXU�XQH�PrPH�PDFKLQH��
1RXV� DYRQV� PRGLILp� O·DUFKLWHFWXUH� SRXU� OD� UHQGUH� SOXV� VRXSOH�� /HV� GLIIpUHQWHV�

HQWLWpV�G·8O\VVH�RQW�pWp�GLYLVpV�HQ�PRGXOHV�LQGpSHQGDQWV�HW�SLORWpHV�FRPPH�GHV�ILOV�
GH� FRPPDQGHV� GH� O·DJHQW� ²� GHV� WKUHDGV� ²�� 1RXV� \� DYRQV� LQWpJUp� OH� PRWHXU� GH�
UHFRQQDLVVDQFH� YRFDOH� 9RLFH7\SH� �,%0� 6SHHFK� (QJLQH� ������� /·DJHQW� DFFqGH� DX[�
PRWV�UHFRQQXV�GLUHFWHPHQW�SDU�OHV�LQWHUIDFHV�GH�SURJUDPPDWLRQ�$3,��,%0��������
/H�V\VWqPH�GH�QDYLJDWLRQ�GDQV� OH�FHUYHDX�D�pWp�PRQWUp�GDQV�GHV� UHSUpVHQWDWLRQV�

DUWLVWLTXHV��,O�D�pWp�OH�FHQWUH�G·XQ�VSHFWDFOH�SUpVHQWp�SDU�'DV�V\QWKHWLVFKH�0LVFKJHZHEH�HQ�
)UDQFH�HW� j� O·pWUDQJHU��/HV�FRPPDQGHV�RUDOHV�SHUPHWWHQW�GHV�PRXYHPHQWV� WHOV�TXH�
FHOXL�GH�OD�)LJXUH�����,OV�FRUUHVSRQGHQW�j�O·RUGUH���MH�YHX[�YRLU�OH�WURQF��
�

� �

�
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)LJXUH����8QH�DQLPDWLRQ�DXWRXU�GX�FHUYHDX��

�

���� &RQFOXVLRQV�HW�SHUVSHFWLYHV�

'DQV� FH� FKDSLWUH�� QRXV� DYRQV� SUpVHQWp� O·DJHQW� FRQYHUVDWLRQQHO� 8O\VVH��
/·DUFKLWHFWXUH�G·8O\VVH�HVW�FRQVWLWXpH�G·XQ�V\VWqPH�GH�UHFRQQDLVVDQFH�HW�GH�V\QWKqVH�
GH�SDUROH��G·XQ�DQDO\VHXU�V\QWD[LTXH��VpPDQWLTXH��G·XQ�UDLVRQQHXU�JpRPpWULTXH��G·XQ�
UpVROYHXU� GH� UpIpUHQFHV�� G·XQ�PRGXOH� GH� GLDORJXH�� HW� HQILQ� G·XQ� SODQLILHXU� HW� G·XQ�
JHVWLRQQDLUH�G·DFWLRQV��
8O\VVH� V·LQFRUSRUH� GDQV� OD� UHSUpVHQWDWLRQ� ²� O·LQFDUQDWLRQ� RX� O·DYDWDU� ²� G·XQ�

XWLOLVDWHXU�GX�PRQGH�YLUWXHO��/·XWLOLVDWHXU�V·DGUHVVH�RUDOHPHQW�j�FHW�DJHQW�SRXU�UpDOLVHU�
HQ� VRQ� QRP� GHV�PRXYHPHQWV� RX� GHV� GpSODFHPHQWV� DVVH]� FRPSOH[HV��1RXV� DYRQV�
HIIHFWXp� GHV� GpPRQVWUDWLRQV� G·8O\VVH� GDQV� XQ� FHUWDLQ� QRPEUH� G·RFFDVLRQV��
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QRWDPPHQW�SRXU�OD�6FLHQFH�HQ�IrWH�j�GHX[�UHSULVHV�HQ������HW�������1RXV�DYRQV�SX�
FRQVWDWHU�VD�ERQQH�UREXVWHVVH�DXSUqV�GHV�HQIDQWV��
8O\VVH� PRQWUH� TX·XQH� LQWHUIDFH� OLQJXLVWLTXH� SHXW� DPpOLRUHU� O·XWLOLVDWLRQ� HW�

O·LQWHUDFWLRQ�DYHF�GHV�PRQGHV�YLUWXHOV��(OOH� IDFLOLWH� OD�QDYLJDWLRQ���GHV�GpSODFHPHQWV�
GLIILFLOHV�j�UpDOLVHU�GDQV�XQ�PRQGH�YLUWXHO�DYHF�XQH�VRXULV��VH�UpDOLVHQW�IDFLOHPHQW�j�OD�
YRL[��
$X� GpSDUW�� QRXV� DYRQV� PHQp� O·pWXGH� GH� OD� QDYLJDWLRQ� GDQV� OH� PRQGH� ,WKDTXH�

�)LJXUH������&H�PRQGH�UHSUpVHQWDLW�XQ�HQYLURQQHPHQW�GH�EXUHDX[��,O�pWDLW�FRPSRVp�
GH�PDLVRQV��GH�YRLWXUHV��G·XQ�SHWLW�PRELOLHU��HWF��1RXV�DYRQV�HQVXLWH�DGDSWp�8O\VVH�
SRXU�QDYLJXHU�GDQV�GHV�LPDJHV�GH�FHUYHDX��3RXU�FHFL��QRXV�DYRQV�XWLOLVp�GHV�LPDJHV�
GH�UpVRQDQFH�PDJQpWLTXH�QXFOpDLUH�WUDLWpHV�SRXU�HQ�H[WUDLUH�OHV�VXUIDFHV��/H�SURWRW\SH�
D�pWp�PRQWUp�DX�FRXUV�GH�UHSUpVHQWDWLRQV�DUWLVWLTXHV��
/RUV�GH� O·DGDSWDWLRQ��QRXV� DYRQV�XQ�SHX�PRGLILp� O·DUFKLWHFWXUH��1RXV� DYRQV� IDLW�

pYROXHU� O·RUJDQLVDWLRQ� UHFWLOLJQH� GX� SUHPLHU� SURWRW\SH� YHUV� XQ� V\VWqPH� SOXV�
PRGXODLUH��(OOH� D�SHUPLV�G·LQWpJUHU� OD� UHFRQQDLVVDQFH�YRFDOH�DX�F±XU�GH� O·DJHQW�SDU�
O·LQWHUPpGLDLUH� GHV� IRQFWLRQV� GX� PRGXOH� GH� UHFRQQDLVVDQFH�� 'DQV� FH� VHQV��
O·DUFKLWHFWXUH�G·8O\VVH�VH�UDSSURFKH�PDLQWHQDQW�GH�FHOOH�'LFWD0HG�HW�SOXV�ORLQ�GDQV�OD�
SDVVp� GH� FHOOH� GX� V\VWqPH� G·LQWHUSUpWDWLRQ� G·pOHFWURSKRUqVHV�� &HWWH� DUFKLWHFWXUH� HVW�
UHODWLYHPHQW� JpQpULTXH� HW� VRQ� DGDSWDWLRQ� j� XQH� QRXYHOOH�PDFKLQH� HW� j� XQ� QRXYHDX�
GRPDLQH�HQ�D�PRQWUpH�OD�VRXSOHVVH��
8O\VVH� RXYUH� GHV� SHUVSHFWLYHV� GH� UHFKHUFKH� SRXU� OH� GLDORJXH�� O·LQIRUPDWLTXH�

OLQJXLVWLTXH�HW� OD�GHVFULSWLRQ�GHV�REMHWV��/RUVTXH�QRXV�WHVWRQV� OH�SURWRW\SH�� LO�DUULYH�
VRXYHQW�TXH�QRXV�GpFRXYULRQV�GHV�QRXYHDX[�EHVRLQV�SRXU�GH�QRXYHOOHV� DFWLRQV�GH�
QDYLJDWLRQ�RX�GH�GHVFULSWLRQ�G·REMHWV��&HV�PDQTXHV�RXYUHQW�QRWDPPHQW�OD�YRLH�j�XQH�
pWXGH�SOXV�DSSURIRQGLH�GX�OLHQ�HQWUH�OD�ODQJXH�HW�O·HVSDFH�HW�GX�UDLVRQQHPHQW�VSDWLDO��
'H� FH� SRLQW� GH� YXH�� OHV� V\VWqPHV� GH� UpDOLWp� YLUWXHOOH� RIIUHQW� XQ� FDGUH�
G·H[SpULPHQWDWLRQ� XQLTXH� HW� SHUPHWWHQW� GH� VRUWLU� G·XQH� WKpRULVDWLRQ� IRQGpH� VXU�
O·LQWURVSHFWLRQ��
$X�GHOj�GH�OD�QDYLJDWLRQ��8O\VVH�SRXUUDLW�rWUH�GRWp�GH�IDFXOWpV�SRXU�PDQLSXOHU�OHV�

REMHWV�� SDU� H[HPSOH�� RX� SRXU� SURGXLUH� XQ� UDLVRQQHPHQW� SOXV� FRPSOH[H�� /·DMRXW� GH�
WHOOHV�IDFXOWpV�VRUW�DORUV�GX�GRPDLQH�SURSUHPHQW�OLQJXLVWLTXH�SRXU�UHQWUHU�GDQV�FHOXL�
GX�UDLVRQQHPHQW�HW�GX�OLHQ�HQWUH�FH�UDLVRQQHPHQW�HW� OD� ODQJXH��$YHF�O·DSSDULWLRQ�GH�
PRQGHV� YLUWXHOV� VXU� OH� UpVHDX�� GH� WHOOHV� LQWHUIDFHV� DLGHURQW� j� SUpFLVHU� FH� OLHQ��(OOHV�
DLGHURQW�DXVVL�j�GpFRXYULU��H[SORUHU�HW�PDvWULVHU�FHV�QRXYHDX[�HVSDFHV�GH�WUDYDLO��GH�
FXOWXUH��GH�MHX[�HW�GH�IRUPDWLRQ��



�

����
&RQFOXVLRQ�
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-·DL�SUpVHQWp��GDQV�FH�GRVVLHU�G·KDELOLWDWLRQ�j�GLULJHU�GHV�UHFKHUFKHV��OHV�SULQFLSDX[�

GRPDLQHV�GDQV�OHVTXHOV�M·DL�HX�O·RFFDVLRQ�GH�WUDYDLOOHU���OHV�V\VWqPHV�GH�UDLVRQQHPHQW�
SRXU� O·LQWHUSUpWDWLRQ� G·LPDJHV� HW� O·LQIRUPDWLTXH� OLQJXLVWLTXH��&HWWH� FRQWULEXWLRQ�P·D�
SHUPLV� GH� GpJDJHU� XQH� QRXYHOOH� SUREOpPDWLTXH� HW� GH� WUDFHU� XQ� SURJUDPPH� GH�
UHFKHUFKHV�j�YHQLU��&·HVW�O·REMHW�GH�FH�FKDSLWUH��

���� &RQWULEXWLRQV�HW�SUREOpPDWLTXH�

������ 6\VWqPHV�GH�UDLVRQQHPHQW�SRXU�O·LQWHUSUpWDWLRQ�G·LPDJHV�

'DQV�OH�GRPDLQH�GH�O·LQWHUSUpWDWLRQ�G·LPDJHV��M·DL�SURSRVp�HW�LPSODQWp�XQ�V\VWqPH�
G·DQDO\VH� GH� JHOV� G·pOHFWURSKRUqVHV� ELGLPHQVLRQQHOOHV�� &H� V\VWqPH� D�PLV� HQ�±XYUH�
XQH�DQDO\VH�ORFDOH�HW�SDUWLHOOH�G·XQ�JHO��2Q�SHXW�DLQVL�LGHQWLILHU�GHV�SURWpLQHV�FRQQXHV�
VXU� XQH� LPDJH� LVROpH�� &HWWH� WHFKQLTXH� V·RSSRVH� j� G·DXWUHV� TXL� FRPSDUHQW� HW�
UpIpUHQFHQW�OHV�SURWpLQHV�j�O·LQWpULHXU�G·XQH�VpULH�GH�JHOV��/H�V\VWqPH�G·LQWHUSUpWDWLRQ�
VXSSRVH�DORUV�TX·RQ�GLVSRVH�G·XQH�FRQQDLVVDQFH�GHV�SURWpLQHV�j�UHFKHUFKHU��DLQVL�TXH�
G·XQH�PpWKRGH�GH�UDLVRQQHPHQW�SRXU�OHV�UHFRQQDvWUH��
/·pOHFWURSKRUqVH�ELGLPHQVLRQQHOOH��TXL�HVW�G·XQH�PDQLSXODWLRQ�GLIILFLOH��VXVFLWH�XQ�

LQWpUrW� SOXV� JUDQG� PDLQWHQDQW�� (OOH� GRQQH� QDLVVDQFH� j� GH� QRPEUHXVHV� EDVHV� GH�
GRQQpHV� DFFHVVLEOHV� VXU� OH�:HE��&HFL� HVW� OD� FRQVpTXHQFH�GH� O·pWXGH�GX�JpQRPH�TXL�
SURGXLW�XQH�TXDQWLWp� FRQVLGpUDEOH�GH�JqQHV� VpTXHQFpV��/D�SOXSDUW�GH�FHV�JqQHV�RQW�
XQH� IRQFWLRQ�HQFRUH� LQFRQQXH��/·HIIRUW�GH�GpFKLIIUDJH� VH�SRUWH�GH�SOXV�HQ�SOXV�VXU�
O·pWXGH� GX� ©�SURWpRPH�ª�� F·HVW�j�GLUH� O·REVHUYDWLRQ� GX� FRPSRUWHPHQW� GHV� SURWpLQHV�
G·XQ�WLVVX��1RZDN�������.DKQ��������
2Q� REVHUYH� OH� FRPSRUWHPHQW� GHV� SURWpLQHV� HQ�PRGLILDQW� TXHOTXHV� pOpPHQWV� GX�

FRGH�JpQpWLTXH�RX�HQ�IDLVDQW�VXELU�j�GHV�WLVVXV�GHV�YDULDWLRQV�FKLPLTXHV��WKHUPLTXHV��
HWF��/·pOHFWURSKRUqVH�ELGLPHQVLRQQHOOH�SHUPHW�GH� WUDFHU� OD� VLJQDWXUH�SURWpLTXH�G·XQ�
WLVVX�� 2Q� FRQVWDWH� LPPpGLDWHPHQW� OHV� SURWpLQHV� DSSDUXHV�� GLVSDUXHV� RX�PRGLILpHV��
2Q� SHXW� DLQVL� FRQWU{OHU� OD� WR[LFLWp� GH� PpGLFDPHQWV�� GH� SURGXLWV� FKLPLTXHV� RX� GH�
FRQGLWLRQV�G·HQYLURQQHPHQW��
/H� V\VWqPH� TXH� M·DYDLV� FRQoX� ORUV� GH� PD� WKqVH� SHUPHW� G·DWWDFKHU� j� XQ� JHO� OD�

FRQQDLVVDQFH� GH� O·HPSODFHPHQW� GH� FHUWDLQHV� GH� VHV� SURWpLQHV� HW� GH� OHV� UHWURXYHU�
DXWRPDWLTXHPHQW�� ,O� SHUPHW� DXVVL� G·LQFRUSRUHU� G·DXWUHV� FRQQDLVVDQFHV� VXU� FKDFXQH�
GHV�SURWpLQHV��2Q�SHXW�LPDJLQHU�TXH�OHV�HIIRUWV�GH�GpFKLIIUDJH�SHUPHWWHQW�G·DERXWLU�j�
OD� OLVWH�H[KDXVWLYH�GHV�SURWpLQHV�GHV�WLVVXV�HW�DLQVL�SRXYRLU�pWLTXHWHU�HQWLqUHPHQW�XQ�
JHO�� /·RULHQWDWLRQ� TXH� M·DYDLV� SULVH�� TXL� DSSDUDLVVDLW� LQFHUWDLQH� HQ� ������ VHPEOH�
PDLQWHQDQW�FRQILUPpH�FRPPH�XQH�GLUHFWLRQ�YHUV�FHWWH�FDUWRJUDSKLH��
/H� V\VWqPH� G·LQWHUSUpWDWLRQ� G·pOHFWURSKRUqVHV� D� UHSRVp� VXU� XQH� DUFKLWHFWXUH�

SHUPHWWDQW�GH�FRPELQHU�GHV�VRXUFHV�GH�FRQQDLVVDQFHV�GH� WUDLWHPHQW�G·LPDJHV�HW�GH�
UDLVRQQHPHQW�SRXU� WUDLWHU� O·LPDJH�GX�JHO�� ,O� D� HX� FRPPH� VXLWH� XQ� V\VWqPH�VLPLODLUH�
SRXU� UHFDOHU� DXWRPDWLTXHPHQW� GHV� LPDJHV� GH� UDGDU� VXU� GHV� FDUWHV� JpRJUDSKLTXHV��
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&HSHQGDQW��j�OD�GLIIpUHQFH�GHV�pOHFWURSKRUqVHV��OH�UDLVRQQHPHQW�JpRPpWULTXH�D�XWLOLVp�
XQH�JHVWLRQ�G·K\SRWKqVHV�SRXU�SURFpGHU�DX�UHFDODJH��

������ /·DQDO\VH�V\QWD[LTXH�

-·DL� DERUGp� O·DQDO\VH� V\QWD[LTXH� ORUV� GH� OD� FRQFHSWLRQ� G·XQ� V\VWqPH� GH� GLDORJXH�
RUDO��SXLV� ORUV�GH�VRQ�H[WHQVLRQ�j�OD�ODQJXH�pFULWH��'DQV�FH�FDGUH��M·DL�HX�OD�GLUHFWLRQ�
G·pWXGLDQWV� HQ� '($� HW� HQ� WKqVH�� 1RXV� DYRQV� GpPDUUp� FH� SURMHW� HQ� XWLOLVDQW� XQ�
PRGqOH�GH� OD�SKUDVH�HQWLqUH� FRQVWLWXp�GH� UqJOHV�V\QWDJPDWLTXHV��&H� W\SH�GH�PRGqOH�
HQWUDvQH� OD� UHFKHUFKH�G·XQH�VWUXFWXUH�JOREDOH��(Q�SDUDOOqOH��QRXV�DYRQV�FRQVWUXLW�XQ�
DWHOLHU�GH�GpYHORSSHPHQW�GH�O·DQDO\VH�V\QWD[LTXH�XWLOLVDQW�XQH�VWUXFWXUH�GH�FKDUW�DYHF�
GHV�PpFDQLVPHV�G·XQLILFDWLRQ��
1RXV� QRXV� VRPPHV� DWWDFKpV� j� WUDLWHU� XQ� FRUSXV� GH� FRPSWHV� UHQGXV� PpGLFDX[�

GRQW� OHV� SKUDVHV� pWDLHQW� GH� WDLOOH� HW� GH� VW\OH� WUqV� YDULpV� DLQVL� TX·XQ� DXWUH� FRPSRVp�
G·RUGUHV�GH�GpSODFHPHQW�HW�GH�PRXYHPHQWV��/·DQDO\VH�JOREDOH�D�pWp�SRVVLEOH�SRXU�OH�
FRUSXV� G·RUGUHV� GRQW� OHV� SKUDVHV� pWDLHQW� GH� ORQJXHXU� FRXUWH�� (Q� UHYDQFKH�� HOOH� D�
pFKRXp�SRXU�OHV�SKUDVHV�SOXV�ORQJXHV�GX�FRUSXV�GH�FRPSWHV�UHQGXV�PpGLFDX[��
1RXV�DYRQV�pYROXp�YHUV�XQH�GpPDUFKH�HQ�FRXFKHV�SRXU�WUDLWHU�G·DERUG�OHV�QLYHDX[�

MXJpV� SOXV� VLPSOHV� GH� OD� V\QWD[H� ²� OHV� JURXSHV� ²� HW� SRXU� HQVXLWH� UHPRQWHU� YHUV� OHV�
QLYHDX[� SOXV� FRPSOH[HV� GH� GpSHQGDQFH� HQWUH� OHV� JURXSHV�� /·HQVHPEOH� GpWHFWH�
SUHPLqUHPHQW�OHV�ORFXWLRQV�SXLV�LO�H[SORLWH�GHV�PRGqOHV�V\QWDJPDWLTXHV�SRXU�GpWHFWHU�
OHV�JURXSHV�QRPLQDX[�HW�YHUEDX[��GHV�UqJOHV�SRXU�GpWHUPLQHU�OHV�ELJUDPPHV�YDOLGHV�
GH�JURXSHV�HW�GHV�UqJOHV�HQILQ�SRXU�pWDEOLU�OHV�GpSHQGDQFHV�HQWUH�FHV�JURXSHV��
/H�V\VWqPH�XWLOLVH�XQH�DUFKLWHFWXUH�HQ�FRXFKHV�HW�XQ�UDLVRQQHPHQW�K\SRWKpWLTXH�j�

EDVH�GH� FKDUW��%LHQ�TXH� OH�GRPDLQH�G·DSSOLFDWLRQ� VRLW� GLIIpUHQW�� O·DUFKLWHFWXUH� HW� OHV�
PpWKRGHV� RQW� GH� QRPEUHX[� SRLQWV� GH� FRQWDFW� DYHF� OHV� V\VWqPHV� G·LQWHUSUpWDWLRQ�
G·LPDJHV�GpFULWV�DXSDUDYDQW��
/·DQDO\VHXU� HVW� PXQL� G·XQH� LQWHUIDFH� JUDSKLTXH�� (OOH� D� SHUPLV� GH� GpYHORSSHU�

LQWHUDFWLYHPHQW�GHV�UqJOHV�HW�GH�YLVXDOLVHU�OHV�UpVXOWDWV��1RXV�DYRQV�pYDOXp�O·DQDO\VHXU�
VXU� SOXV� GH� FLQTXDQWH� SKUDVHV�� *UkFH� j� OD� PpWKRGH� HQ� FRXFKHV�� QRXV� DYRQV� SX�
SDUYHQLU�GDQV�OD�SOXSDUW�GHV�FDV�j�O·DQDO\VH�JOREDOH�FRPSOqWH�GH�OD�SKUDVH�HW�GDQV�WRXV�
OHV�FDV�j�GHV�UpVXOWDWV�ORFDX[�SDUWLHOV��
/·KLVWRLUH�HW� OH�VHQV�GH�QRWUH�GpPDUFKH�VRQW�VHPEODEOHV�j�FHOOHV�G·DXWUHV�JURXSHV�

GH�UHFKHUFKHV��3DUPL�HX[��O·H[HPSOH�OH�SOXV�FRQQX�HVW�FHUWDLQHPHQW�FHOXL�GH�)$6786�
�$SSHOW� HW� DO�� ������ TXL� XWLOLVH� GHV� FDVFDGHV� G·DXWRPDWHV�� )$6786� D� pWp� FUpp� SRXU�
DQDO\VHU�GHV�GpSrFKHV�G·DJHQFH�GH�SUHVVH�GDQV�OH�FDGUH�GHV�FRQFRXUV�08&��'HSXLV��LO�
VHUW�G·H[HPSOH�j�GH�QRPEUHX[�JURXSHV�GH�UHFKHUFKHV�HW�LO�D�PRGLILp�GH�IDoRQ�QRWDEOH�
OHV�PpWKRGHV�G·DQDO\VH�V\QWD[LTXH�GDQV�OH�PRQGH�DQJOR�VD[RQ��
­�OD�GLIIpUHQFH�GH�)$6786��QRWUH�V\VWqPH�SHXW�JpUHU�GHV�K\SRWKqVHV��&HFL�SHUPHW�

GH� FRQVWUXLUH� XQ� DUEUH� FRPSOHW�� (Q� FH� VHQV�� QRWUH� V\VWqPH� G·DQDO\VH� HVW� YRLVLQ� GH�
FHOXL� GH� &ROOLQV� ������� TXL� IDLW� DSSHO� j� GHV� VWDWLVWLTXHV� SRXU� SURGXLUH� O·DUEUH� ILQDO�
G·DQDO\VH��&HWWH�FDSDFLWp�GH�JHVWLRQ�G·K\SRWKqVHV�HVW�LPSRUWDQWH�ORUVTX·RQ�XWLOLVH�XQH�
VWUDWpJLH�DVFHQGDQWH�ORFDOH��QRWDPPHQW�GDQV�OH�FDV�GH�O·RUDO��(OOH�UHQG�OH�V\VWqPH�SOXV�
VRXSOH� HQ� OXL� pYLWDQW� GH� V·HQJDJHU� FRPSOqWHPHQW� GDQV� XQH� YRLH� GH� PDQLqUH�
SUpPDWXUpH��(OOH�OXL�SHUPHW�GH�UpYLVHU�HW�G·DPpOLRUHU�VRQ�UpVXOWDW�HQ�FRXUV�G·DQDO\VH��
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������ /·LQWHUDFWLRQ�OLQJXLVWLTXH�GDQV�XQ�PRQGH�YLUWXHO�

/·LQWHUDFWLRQ� OLQJXLVWLTXH� GDQV� XQ� PRQGH� YLUWXHO� HVW� OH� GHUQLHU� GRPDLQH� GH�
UHFKHUFKH�DXTXHO� MH�PH�VXLV�FRQVDFUp��,O�D�HX�SRXU�FDGUH�XQ�SURMHW�HXURSpHQ�&267�
VXU�OH�WUDYDLO�FRRSpUDWLI�j�O·DLGH�GH�O·RUGLQDWHXU��&RPPH�SRXU�O·DQDO\VH�V\QWD[LTXH��M·DL�
GLULJp�GHV� pWXGLDQWV� HQ� WKqVH�HW� HQ�'($�SRXU�FH�SURMHW��1RXV�DYRQV�FRQoX� O·DJHQW�
FRQYHUVDWLRQQHO� 8O\VVH� SRXU� UpVRXGUH� O·XQ� GHV� SRLQWV� OHV� SOXV� GLIILFLOHV� GH�
O·LQWHUDFWLRQ�DYHF�OHV�PRQGHV�YLUWXHOV���OD�QDYLJDWLRQ�GH�O·XWLOLVDWHXU�GDQV�XQ�PRQGH��
6LPXOWDQpPHQW� j� OD� FRQVWUXFWLRQ�GX�SURWRW\SH�GH�QDYLJDWLRQ�8O\VVH��QRXV�DYRQV�

FROOHFWp� GHV� FRUSXV� GH� GLDORJXH� SRXU� SUpFLVHU� OH� YRFDEXODLUH� GHV� XWLOLVDWHXUV� HW� OHV�
PRGHV� GH� FRPPXQLFDWLRQ�� 8O\VVH� VH� FRPSRVH� GH� GLIIpUHQWV� PRGXOHV� FKDUJpV� GH�
GpWHFWHU� OHV� ORFXWLRQV�� G·DQDO\VHU� OD� V\QWD[H�� GH� FRQVWUXLUH� XQH� IRUPH� ORJLTXH�� GH�
UpVRXGUH�OHV�UpIpUHQFHV�HW�UDLVRQQHU�VXU�OD�JpRPpWULH�GH�OD�VFqQH��
/D�EULqYHWp�GHV�pQRQFpV�D�SHUPLV�O·XWLOLVDWLRQ�G·XQH�JUDPPDLUH�V\QWDJPDWLTXH��/D�

FRQVWUXFWLRQ�GH�OD�IRUPXOH�ORJLTXH�GpULYH�G·XQH�JUDPPDLUH�GH�FDV��/D�UpVROXWLRQ�GHV�
UpIpUHQFHV�XWLOLVH�XQH�PpWKRGH�GH�VDLOODQFH��/H�UDLVRQQHPHQW�JpRPpWULTXH�LQWqJUH�OHV�
W\SHV�GHV�YHUEHV�HW�GHV�SUpSRVLWLRQV��,O�WLHQW�FRPSWH�GH�OD�IRUPH�HW�GH�O·HPSODFHPHQW�
GHV� REMHWV��(QILQ�� QRXV� DYRQV� FRQVWUXLW� XQ�SODQLILHXU�TXL� UpDOLVH� OH� GpSODFHPHQW�GH�
O·LQFDUQDWLRQ�G·XQ�XWLOLVDWHXU�HQ�pYLWDQW�OHV�REVWDFOHV��
1RXV�DYRQV�G·DERUG�RUJDQLVp�OHV�PRGXOHV�GDQV�XQH�DUFKLWHFWXUH�UHFWLOLJQH�GDQV�OH�

FDGUH� G·XQ� SUHPLHU� SURWRW\SH� SHUPHWWDQW� OD� QDYLJDWLRQ� GDQV� XQ�PRQGH� GH� EXUHDX��
1RXV�DYRQV�HQVXLWH�VpSDUp� OHV�PRGXOHV� OLQJXLVWLTXHV�DX�VHLQ�G·XQH�DUFKLWHFWXUH�SOXV�
PRGXODLUH� ORUV� GH� O·DGDSWDWLRQ� j� OD� QDYLJDWLRQ� GDQV� XQ� FHUYHDX� UHFRQVWUXLW��
/·DUFKLWHFWXUH� V·HVW� DORUV� UDSSURFKpH�GH�FHOOH�GHV�V\VWqPHV�G·LQWHUSUpWDWLRQ�G·LPDJHV�
TXH�M·DYDLV�FRQoXV�DXSDUDYDQW��
/HV� LQWHUIDFHV� RUDOHV� SRXU� GHV� HQYLURQQHPHQWV� YLUWXHOV� VRQW� HQFRUH� DVVH]� UDUHV��

(OOHV� VXVFLWHQW� SDUIRLV� OH� VFHSWLFLVPH� DXVVL� ELHQ� GH� OD� SDUW� GH� OD� FRPPXQDXWp� GHV�
OLQJXLVWHV� TXH� GH� FHOOH� GH� OD� UpDOLWp� YLUWXHOOH�� 1RXV� DYRQV� PLV� HQ� pYLGHQFH� OHXU�
FRPSOpPHQWDULWp��/·LPDJH�HVW�HVVHQWLHOOH�SRXU�FRPSUHQGUH�HW�HOOH�FRPSOqWH�OD�ODQJXH��
'H�SOXV��LO�HVW�VRXYHQW�SOXV�IDFLOH�GH�PRQWUHU�TXH�GH�GpFULUH���
�

:DV�JH]HLJW�ZHUGHQ�NDQQ��NDQQ�QLFKW�JHVDJW�ZHUGHQ���
�
­� O·LQYHUVH�� OHV� LQWHUIDFHV� OLQJXLVWLTXHV� SHXYHQW� IDFLOLWHU� GH�PDQLqUH� WUqV� QRWDEOH�

O·XWLOLVDWLRQ� G·HQYLURQQHPHQWV� YLUWXHOV�� 8QH� LQWHUIDFH� RUDOH� DPpOLRUH� OD� VHQVDWLRQ�
G·LPPHUVLRQ��DLQVL�TXH�OHV�FDSDFLWpV�GH�QDYLJDWLRQ�HW�G·LQWHUDFWLRQ��
8O\VVH�HVW�XQ�DJHQW�FRQYHUVDWLRQQHO�TXL�V·LQWqJUH�GDQV�XQ�PRQGH�YLUWXHO��$YHF�OXL��

O·XWLOLVDWHXU� GLVSRVH� G·XQH� LQWHUIDFH� OLQJXLVWLTXH� HW� YLVXHOOH� WULGLPHQVLRQQHOOH�� /HXU�
FRPELQDLVRQ�SHUPHW�GH�V·DIIUDQFKLU�GH�FHUWDLQHV�OLPLWHV�GH�FKDFXQH�GHV�LQWHUIDFHV�HW�
GH�WLUHU�SDUWL�GH�OHXUV�DYDQWDJHV�UHVSHFWLIV��

�������������������������������������������������
��/XGZLJ�:LWWJHQVWHLQ�������������������&H�TXL�SHXW�VH�PRQWUHU�QH�SHXW�SDV�VH�GLUH���

�
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���� 5HFKHUFKHV�IXWXUHV�

������ /HV�HQMHX[�HW�OHV�REMHFWLIV�

5.2.1.1 L’Internet  

/·,QWHUQHW� HW� OH�:RUOG�:LGH�:HE� RQW� UHQGX� GLVSRQLEOH�XQH�PDVVH� FRQVLGpUDEOH�GH�
GRQQpHV� DFFHVVLEOHV� SUHVTXH� LQVWDQWDQpPHQW�� (Q� LQIRUPDWLTXH� HW� GDQV� G·DXWUHV�
GLVFLSOLQHV��OHV�XQLYHUVLWpV�GX�PRQGH�HQWLHU�RQW�PLV��GDQV�XQ�PrPH�PRXYHPHQW�HW�HQ�
TXHOTXHV�PRLV�� OHV� GHVFULSWLRQV�GH� OHXUV�SURMHWV�� OHXUV� UDSSRUWV�GH� UHFKHUFKHV�� OHXUV�
SURJUDPPHV� LQIRUPDWLTXHV�HW�PrPH�SDUIRLV� OHXUV�GRQQpHV� OHV�SOXV�HVVHQWLHOOHV��j� OD�
GLVSRVLWLRQ�GH�WRXV��&HV�LQIRUPDWLRQV�VRQW�HQ�JUDQGH�SDUWLH�VRXV�OD�IRUPH�GH�WH[WHV��
(OOHV�VH�FRPSRVHQW�DXVVL�GH�SOXV�HQ�SOXV�G·LPDJHV��
/·,QWHUQHW� SHUPHW�� G·DXWUH� SDUW�� GHV� pFKDQJHV� SOXV� VpOHFWLIV� G·LQIRUPDWLRQV� HQWUH�

JURXSHV� HW� HQWUH� SHUVRQQHV�� VRLW� SDU� O·LQWHUPpGLDLUH� GH� UpXQLRQV�� VRLW� SDU� O·HQYRL�
GLUHFW�� ,O� HVW� DLQVL� XQ� RXWLO� GH� FRRSpUDWLRQ� HQWUH� GHV� XWLOLVDWHXUV� FRQQHFWpV�� /D�
FRRSpUDWLRQ� VH� UpDOLVH�GH� IDoRQ� V\QFKURQH�SDU�GHV�JURXSHV�GH�GLVFXVVLRQ�HQ� WHPSV�
UpHO� �FKDW�� HW� SDU� OD� YLVLRFRQIpUHQFH� RX� ELHQ� GH� IDoRQ� DV\QFKURQH� SDU� OH� FRXUULHU�
pOHFWURQLTXH�HW�SDU�GHV�VHUYLFHV�GH�QRXYHOOHV��QHZV���
/·,QWHUQHW� SHUPHW� GH� SDUWDJHU� HW� G·pFKDQJHU� GH� OD� FRQQDLVVDQFH� HQ� UpGXLVDQW� OH�

FR�W�GH�WUDQVDFWLRQ�j�SUHVTXH�ULHQ��,O�HVW�GHYHQX�EDQDO�G·DIILUPHU�TXH�O·H[WHQVLRQ�GH�
FH�UpVHDX�DXUD�SRXU�FRQVpTXHQFH�YUDLVHPEODEOH�XQH�WUDQVIRUPDWLRQ�GH�O·RUJDQLVDWLRQ�
GHV�HQWUHSULVHV��GH�O·pGXFDWLRQ�HW�SHXW�rWUH�GH�OD�VRFLpWp��
/·,QWHUQHW� Q·DXUDLW� TXH� GHV� DYDQWDJHV� VL� OH� IORW� G·LQIRUPDWLRQV� TX·LO� FUpDLW� QH�

GHYHQDLW�SDV�WUqV�YLWH�LQH[SORLWDEOH�j�FDXVH�GH�VD�TXDQWLWp��3DUIRLV�DXVVL��O·LQDGDSWDWLRQ�
GH�VHV�LQWHUIDFHV�UHQG�VRQ�DFFqV�GLIILFLOH��
&·HVW� GDQV� OH� FDGUH� JpQpUDO� G·pODERUDWLRQ� GH� QRXYHDX[� FRQFHSWV� HW� GH� QRXYHOOHV�

WHFKQLTXHV��j�OD�IRLV�SRXU�VWUXFWXUHU�O·LQIRUPDWLRQ��OHV�FRQQDLVVDQFHV�HW�OHV�VFKpPDV�GH�
FROODERUDWLRQ��TXH�MH�IL[H�PRQ�GRPDLQH�GH�UHFKHUFKHV�IXWXUHV��0RQ�VHQWLPHQW�HVW�TXH�
GH�WHOOHV�WHFKQLTXHV�VRQW�QRWDPPHQW�GX�UHVVRUW�GH�OD�YLVXDOLVDWLRQ�HW�GH�O·H[SORUDWLRQ��
&RQMRLQWHPHQW�� HOOHV� SHXYHQW� DLGHU� O·XWLOLVDWHXU� j� FRQVWUXLUH� XQH� UHSUpVHQWDWLRQ�
PHQWDOH�GH�O·,QWHUQHW�HW�GH�VHV�RXWLOV�HW��DLQVL��HQ�DPpOLRUHU�OHXU�FRPSUpKHQVLRQ��

5.2.1.2 Les dom aines de travai l 

/HV� V\VWqPHV� GH� UpDOLWp� YLUWXHOOH� SRUWHQW� HQ� HX[� OD� UHSUpVHQWDWLRQ� YLVXHOOH� HW�
O·LQWHUDFWLRQ��,OV�UpDOLVHQW�XQH�SURMHFWLRQ�LPPpGLDWH�GH�OD�FRQQDLVVDQFH�GDQV�O·HVSDFH�
HW� RIIUHQW� OD� SRVVLELOLWp� GH� O·H[SORUHU� HW� GH� OD� PDQLSXOHU� GH� IDoRQ� G\QDPLTXH��
&HSHQGDQW� QDYLJXHU� GDQV� GHV� HVSDFHV� YLUWXHOV� HW� LQWHUDJLU� DYHF� OHV� REMHWV� GH� WHOV�
HVSDFHV� UHVWHQW�GLIILFLOH��3HX�GH�FKHUFKHXUV�RQW�H[SORUp� MXVTX·j�SUpVHQW� O·LQWHUDFWLRQ�
OLQJXLVWLTXH� GDQV� OHV� HQYLURQQHPHQWV� YLUWXHOV�� -·DL� PRQWUp� SDU� XQ� WUDYDLO� SUpFpGHQW�
TX·HOOH�SHXW�FRQWULEXHU�j�UpVRXGUH�OHV�GLIILFXOWpV�GH�QDYLJDWLRQ��
/·REMHFWLI�GH�UHFKHUFKH�TXH�MH�SURSRVH�PDLQWHQDQW�SUHQG�DSSXL�VXU�OH�WUDYDLO�SDVVp�

HW� QRWDPPHQW� VXU� O·DJHQW�8O\VVH� TXL� HQ� D� FULVWDOOLVp� XQH� SDUWLH� VRXV� OD� IRUPH� G·XQ�
SURWRW\SH��&H�WUDYDLO� IXWXU�DXUD�SRXU�EXW�GH�GpYHORSSHU�GH�IDoRQ�SOXV�V\VWpPDWLTXH�
OHV� LQWHUIDFHV� OLQJXLVWLTXHV� HW� OHV� DJHQWV� FRQYHUVDWLRQQHOV� GDQV� OHV�PRQGHV� YLUWXHOV��
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'HV�QRXYHOOHV�IRUPHV�G·DJHQWV�PDWpULDOLVHURQW�FHV�UHFKHUFKHV��(OOHV�GHYURQW�SRXYRLU�
V·DIIUDQFKLU�GHV�QRUPHV�GH�GHVFULSWLRQ�GHV�PRQGHV�HW�DYRLU�GHV�FDSDFLWpV�OLQJXLVWLTXHV�
HW�GH�FRPSUpKHQVLRQ�FRXYUDQW�GHV�YDULpWpV�GH�FRQWH[WHV�EHDXFRXS�SOXV�QRPEUHXVHV��
&H� WUDYDLO� GHYUDLW� SHUPHWWUH� DXVVL� GH� PLHX[� pWDEOLU� OHV� PpFDQLVPHV� TXL� UHOLHQW� OD�
ODQJXH��O·HVSDFH�HW�O·LQIRUPDWLRQ��
/H� SODQ� GH� UHFKHUFKHV� TXL� FRUUHVSRQG� j� FHV� SURMHWV� SHXW� VH� GLYLVHU� HQ� WURLV�

GRPDLQHV�G·DFWLRQ�GLVWLQFWV���
�

• pODERUHU�GHV�QRXYHDX[�PpFDQLVPHV�SRXU�SHUPHWWUH���
��� O·H[SORUDWLRQ�G·XQ�JUDQG�QRPEUH�GH�PRQGHV�YLUWXHOV��
��� O·LQWHUDFWLRQ�DYHF�OHV�REMHWV�GHV�PRQGHV�HW��
��� OD�GpOpJDWLRQ�GH�WkFKHV�GDQV�FHV�PRQGHV�

• GpYHORSSHU� GHV� SURFHVVXV� G·DFTXLVLWLRQ� DXWRPDWLTXH� GH� FRQQDLVVDQFHV�
OLQJXLVWLTXHV��TXH�FHOOHV�FL�DLHQW�WUDLW�j�OD�V\QWD[H��j�OD�VpPDQWLTXH��DX�UDLVRQQHPHQW�
RX�DX�GLDORJXH�

• UHOLHU�FH�WUDYDLO�j�GHV�pWXGHV�FRJQLWLYHV�SRXU�PLHX[�FRPSUHQGUH�OH�U{OH�GH�OD�ODQJXH�
GDQV�OD�GHVFULSWLRQ�VSDWLDOH�HW�OD�FRQVWUXFWLRQ�G·HVSDFHV�G·LQIRUPDWLRQV�PHQWDOHV��
�
/H� WUDYDLO� IL[p� GHYUDLW� SHUPHWWUH� GH� GpJDJHU� GH� QRXYHDX[� SDUDGLJPHV�

G·LQWHUDFWLRQV�WULGLPHQVLRQQHOOHV�HW�GH�SUpFLVHU�OD�IRQFWLRQ�TXH�OD�ODQJXH�SHXW�\�MRXHU��
,O� GHYUD� DXVVL� DERXWLU� VLPXOWDQpPHQW� j� XQ� HQVHPEOH� GH� UpDOLVDWLRQV� FRQFUqWHV� TXL�
DVVRFLHQW� GHV� LQWHUIDFHV� OLQJXLVWLTXHV� j� GHV�PRQGHV� YLUWXHOV� DLQVL� TX·j� GH� QRXYHDX[�
SURWRW\SHV� G·DJHQWV� FRQYHUVDWLRQQHOV�� &HWWH� GRXEOH� GpPDUFKH� HVW� HVVHQWLHOOH� GDQV�
PRQ�HVSULW��(Q�HIIHW��OHV�UpDOLVDWLRQV�SHUPHWWHQW�GH�VH�FRQIURQWHU�j�GHV�SKpQRPqQHV�
HW�GHV�GLIILFXOWpV�TX·LO�HVW�GLIILFLOH�G·LPDJLQHU�D�SULRUL��(OOHV�PHWWHQW�HQ�pYLGHQFH�XQH�
DXWUH� SUREOpPDWLTXH� TXL� DERXWLW� HQ� UHWRXU� j� FUpHU� G·DXWUHV� FRQFHSWV� HW� G·DXWUHV�
UpDOLVDWLRQV�� (OOHV� GHYUDLHQW� DXVVL� DLGHU� j� WURXYHU� GHV� GpERXFKpV� FRQFUHWV� VRXV� OD�
IRUPH�GH�QRXYHDX[�V\VWqPHV�G·HQVHLJQHPHQW�HW�GH�WUDQVIHUWV�YHUV�O·LQGXVWULH��

������ 9HUV�GHV�DJHQWV�FRQYHUVDWLRQQHOV�DX[�FDSDFLWpV�SOXV�pWHQGXHV�

1RWUH�SUHPLqUH�SHUVSHFWLYH�FRQVLVWH�j�GpSOR\HU�GH�IDoRQ�V\VWpPDWLTXH�GHV�DJHQWV�
FRQYHUVDWLRQQHOV� GDQV� GHV� PRQGHV� YLUWXHOV�� &HFL� SDVVH� SDU� O·pWXGH� GH� QRXYHDX[�
PpFDQLVPHV�SRXU�GpYHORSSHU�OHV�PRGXOHV�GH�O·DJHQW�HW�SRXU�OH�GRWHU�GH�IDFXOWpV�SOXV�
pWHQGXHV��
1RXV�QRXV�SURSRVRQV�G·XWLOLVHU��DX�GpSDUW��OHV�FRQFHSWV�GpJDJpV�SDU�8O\VVH�HW�GH�

OHV� pWHQGUH� j� G·DXWUHV� PRQGHV� HW� G·DXWUHV� WkFKHV�� /HV� IDFXOWpV� GHV� DJHQWV� GHYURQW�
SHUPHWWUH� j� O·XWLOLVDWHXU� G·H[SORUHU� HW� G·LQWHUDJLU� DYHF� XQ�JUDQG�QRPEUH�GH�PRQGHV�
YLUWXHOV��GH�FRPPDQGHU�GHV�GLVSRVLWLIV�RX�G·DXWUHV�DJHQWV�GDQV�FHV�PRQGHV�HW�HQILQ�
GH�GpOpJXHU�j�O·DJHQW�GHV�WkFKHV�j�UpDOLVHU�GDQV�OHV�PRQGHV��

5.2.2.1 La langue pour explorer des m ondes virtuels 

/H�SULQFLSH� HVVHQWLHO� G·XQ� DJHQW� FRQYHUVDWLRQQHO� GDQV�XQ�PRQGH�YLUWXHO�� WHO�TXH�
QRXV� O·LPDJLQRQV�� HVW� VRQ� LQFRUSRUDWLRQ� j� O·LQWpULHXU� GH� OD� UHSUpVHQWDWLRQ� G·XQ�
XWLOLVDWHXU� RX� G·XQ� REMHW� �XQ� DUWHIDFW��� 2Q� DWWULEXH� DLQVL� j� FHWWH� UHSUpVHQWDWLRQ� GHV�
IDFXOWpV�� GHV�SRXYRLUV� VXSSOpPHQWDLUHV�� GDQV� OH�PRQGH��&H�PRGqOH� HVW�GpMj�SUpVHQW�
GDQV� 8O\VVH�� %LHQ� TXH� OLPLWpV� SRXU� O·LQVWDQW� j� TXHOTXHV� PRQGHV�� VHV� PRGqOHV�
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G·LQWHUDFWLRQ�OLQJXLVWLTXH�HW�VSDWLDOH��DLQVL�TXH�VD�VWUXFWXUH�GH�GLDORJXH�HW�VRQ�SODQ�GH�
FRPPXQLFDWLRQ��OXL�SHUPHWWHQW�GH�YR\DJHU��
8Q� HQVHPEOH� JUDQGLVVDQW� GH� PRQGHV� YLUWXHOV�� IDFLOHPHQW� DFFHVVLEOHV�� UHQGHQW�

SRVVLEOH� O·H[WHQVLRQ� GX� FKDPS� GH� QDYLJDWLRQ� G·8O\VVH�� &HSHQGDQW�� OD� YDULpWp� GHV�
PRQGHV�YLUWXHOV�YD�GH�SDLU�DYHF�O·DXJPHQWDWLRQ�GX�QRPEUH�GHV�REMHWV�SRWHQWLHOV�HW�OD�
FRPSOH[LWp� GH� OHXU� GHVFULSWLRQ�� &HWWH� YDULpWp� LPSRVH� XQ� HQULFKLVVHPHQW� GX�
YRFDEXODLUH�� GH� OD� V\QWD[H� HW� GH� OD� VpPDQWLTXH� SRXU� TXH� O·DJHQW� SXLVVH� SUHQGUH� HQ�
FRPSWH� OHV� QRXYHDX[� FRQWH[WHV�� (OOH� HQWUDvQH� DXVVL� GH� VD� SDUW� GHV� DFWLRQV� SOXV�
pODERUpHV��
/D� GLYHUVLWp� SRWHQWLHOOH� GHV� DFWLRQV� GH� QDYLJDWLRQ� LPSRVHUD� XQH� UHIRQWH� GHV�

DOJRULWKPHV� GH� SODQLILFDWLRQ� G·DFWLRQV� DLQVL� TXH� G·DQLPDWLRQ� HW� G·DUWLFXODWLRQ� GHV�
PRXYHPHQWV��/·DJHQW�GHYUD�IDLUH�HQ�VRUWH�TXH�OH�GpSODFHPHQW�GH�O·XWLOLVDWHXU��RX�FHOXL�
G·DXWUHV�DYDWDUV��GDQV�XQ�PRQGH�YLUWXHO�VRLW�UHVVHQWL�FRPPH�SOXV�©�QDWXUHO�ª��,O�GHYUD�
SUHQGUH�HQ�FRPSWH� OD�PRGLILFDWLRQ�FRQVWDQWH�GX�PRQGH�HW�G·pYHQWXHOV�pYpQHPHQWV�
TXL� VXUYLHQGUDLHQW� SHQGDQW� VRQ� DFWLRQ�� &HFL� IDFLOLWHUD� O·LQWHUDFWLRQ� HQWUH� G·XQH� SDUW�
O·XWLOLVDWHXU�HW�VD�UHSUpVHQWDWLRQ�HW�G·DXWUH�SDUW�O·XWLOLVDWHXU�HW�GHV�HQWLWpV�G·XQ�PRQGH�
YLUWXHO��&HV�HQWLWpV�SRXYDQW�UHSUpVHQWHU�GHV�rWUHV�KXPDLQV�RX�GHV�DJHQWV��
/HV�PRQGHV�YLUWXHOV�RQW�GHV�GRPDLQHV�GH�UHSUpVHQWDWLRQ�WUqV�YDVWHV��3RXU�FH�TXL�

FRQFHUQH� OD� FRQVWUXFWLRQ� G·XQ� DJHQW� G·H[SORUDWLRQ�� QRXV� QRXV� OLPLWHURQV� GDQV� XQ�
SUHPLHU�WHPSV�j�GHV�PRQGHV�DUFKLWHFWXUDX[�HW�DQDWRPLTXHV��

6·DIIUDQFKLU�GHV�QRUPHV�GH�GHVFULSWLRQ�GHV�PRQGHV�YLUWXHOV�
/RUV� GH� OD� FRQVWUXFWLRQ� G·8O\VVH�� QRXV� DYRQV� XWLOLVp�� FRPPH� PRQGH�

G·H[SpULPHQWDWLRQ��XQH�VFqQH�UHSUpVHQWDQW�GHV�PDLVRQV��GHV�EXUHDX[�HW�GHV�YRLWXUHV��
1RXV� DYRQV� HQVXLWH� DGDSWp� 8O\VVH� j� OD� QDYLJDWLRQ� GDQV� OH� FHUYHDX�� ­� O·pSRTXH� GX�
GpPDUUDJH�G·8O\VVH��LO�\�DYDLW�SHX�GH�PRQGHV�IDFLOHPHQW�GLVSRQLEOHV��
/D�VLWXDWLRQ�D�FRPSOqWHPHQW�FKDQJp�HW�LO�H[LVWH�GpVRUPDLV�XQ�DVVH]�JUDQG�QRPEUH�

GH�PRQGHV�YLUWXHOV��&HUWDLQV�DQQXDLUHV�HQ�UHFHQVHQW�GHV�FHQWDLQHV�GDQV�GHV�GRPDLQHV�
WUqV� YDULpV�� &HV� PRQGHV� XWLOLVHQW� GpVRUPDLV� WUqV� VRXYHQW� OH� ODQJDJH� GH� GHVFULSWLRQ�
JpRPpWULTXH�950/� �9LUWXDO� 5HDOLW\�0RGHOLQJ�/DQJXDJH��� &H� ODQJDJH� DSSDUDvW� FRPPH�
XQH�VRUWH�GH�OLQJXD�IUDQFD�GH�OD�UpDOLWp�YLUWXHOOH��
8Q� GHV� DQQXDLUHV� OHV� SOXV� LPSRUWDQW� HVW� O·DUFKLYH�950/� GH� O·XQLYHUVLWp� GH� 6DQ�

'LHJR��/HV�GRPDLQHV�FRXYHUWV�YRQW�GHV�PRQGHV�SHUVRQQHOV�HW�GH�UHSUpVHQWDWLRQ�GH�
VWUXFWXUHV�G·HQWUHSULVH��j� O·DUFKLWHFWXUH�� O·DUW�� O·DVWURQRPLH�� OHV� VFLHQFHV�ELRPpGLFDOHV��
OD� FKLPLH�� OHV� DSSOLFDWLRQV� FRPPHUFLDOHV�� OD� UHFUpDWLRQ� GH� PRQGHV� KLVWRULTXHV�� OHV�
FDUWHV�� ,OV� FRPSUHQQHQW� DXVVL� GHV� DSSOLFDWLRQV� FRPPH� OD� VLPXODWLRQ� GH�
O·HQYLURQQHPHQW��GHV�H[HUFLFHV�LQWHUDFWLIV�G·LQIRUPDWLTXH��GH�VFLHQFHV�SK\VLTXHV�HW�GH�
PDWKpPDWLTXHV��/D�GRPLQDWLRQ�GX�ODQJDJH�950/�VHPEOH�LUUpYHUVLEOH�HW�FHWWH�QRUPH�
HVW�OLVLEOH�SDU�OD�SOXSDUW�GHV�QDYLJDWHXUV��EURZVHUV��GX�:HE��
3RXU�SHUPHWWUH�j�XQ�DJHQW�GH�YR\DJHU�DX�ORQJ�FRXUV�GDQV�GHV�PRQGHV�YLUWXHOV��XQ�

SUHPLHU� WUDYDLO�� WUqV� FRQFUHW�� HVW� GH� OH� UHQGUH� FRPSDWLEOH� j� FHWWH� QRUPH��8QH� WHOOH�
DGDSWDWLRQ� FRQFHUQH� VXUWRXW� OHV� SDUWLHV� UHOHYDQW� GH� OD� JpRPpWULH� HW� GHV� DQLPDWLRQV��
&HWWH�WkFKH�SHXW�SDUDvWUH�HQ�PDUJH�G·XQ�WUDYDLO�VFLHQWLILTXH�GH�IRQG��&HSHQGDQW��LO�QH�
IDXW�SDV�HQ�PLQLPLVHU�O·LPSRUWDQFH��(OOH�H[LJH�GH�FRQVDFUHU�j�OD�IRLV�GX�WHPSV�HW�GHV�
HIIRUWV�PDLV� HOOH� DFFURvW�GH� IDoRQ�FRQVLGpUDEOH� OH�SRWHQWLHO�GH�GLIIXVLRQ�GH� UpVXOWDWV�
GDQV�O·LQGXVWULH�HW�OD�FRPPXQDXWp�VFLHQWLILTXH��
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/H�3ODQ�GH�5RPH�HW�G·DXWUHV�PRQGHV�DUFKLWHFWXUDX[�
1RXV�QRXV�GRQQRQV�FRPPH�REMHFWLI�VXLYDQW�G·LPSODQWHU�GDQV�O·DJHQW�OHV�FDSDFLWpV�

SRXU�H[SORUHU�XQ�JUDQG�QRPEUH�GHV�PRQGHV�DUFKLWHFWXUDX[��&HV�PRQGHV�SRXUUDLHQW�
SURYHQLU� GH� O·DUFKLYH�GH�6DQ�'LHJR�RX�G·DXWUHV� VLWHV��/·DJHQW�GHYUD�SHUPHWWUH� j� XQ�
XWLOLVDWHXU�GH�QDYLJXHU�j�OD�YRL[�HW�j�OD�VRXULV�GDQV�GH�WHOV�PRQGHV��/·XWLOLVDWHXU�GHYUD�
SRXYRLU� VH� GLULJHU� YHUV� OHV� GLIIpUHQWV� REMHWV�� VH� SRVLWLRQQHU� UHODWLYHPHQW� j� HX[�� OHV�
YLVLWHU��GpFULUH�GHV�PRXYHPHQWV�j�H[pFXWHU��HQ�EUHI��DOOHU�Oj�R��LO�OH�YHXW��
3RXU�FKDFXQ�GHV�PRQGHV�QRXV�FUpHURQV�OH�OH[LTXH�FRUUHVSRQGDQW��&HFL�LPSRVHUD�

XQH� H[WUDFWLRQ� GX� YRFDEXODLUH� TXH� QRXV� REWLHQGURQV� HQ� XWLOLVDQW� GHV� VRXUFHV�
GLVSRQLEOHV� WHOOHV� TXH�GHV� OH[LTXHV�G·DUFKLWHFWXUH�� GH� JpQLH� FLYLO�� GH�PpFDQLTXH�� HWF��
DLQVL�TX·HQ�FROOHFWDQW�GHV�FRUSXV�G·LQWHUDFWLRQ�DYHF�GHV�XWLOLVDWHXUV��&RPPH�UpVXOWDW��
QRXV� GHYURQV� SRXYRLU� QRPPHU� HW� GpFULUH� OHV� GLIIpUHQWV� REMHWV� GHV� PRQGHV�� 1RXV�
FRPSOpWHURQV� DXVVL� OD� OLVWH� GHV� YHUEHV� GH�PRXYHPHQW� TXH� QRXV� SRVVpGRQV� GpMj� HW�
QRXV�GpILQLURQV� OHXU� VpPDQWLTXH��1RXV�H[SORLWHURQV�SRXU�FHFL�GHV� VRXUFHV� OH[LFDOHV�
GLVSRQLEOHV�WHOOHV�TXH�GHV�GLFWLRQQDLUHV�GH�YHUEHV�HW�HQFRUH�GHV�FRUSXV�G·LQWHUDFWLRQ��
'·DXWUH� SDUW�� O·XQLYHUVLWp� GH� &DHQ� SRVVqGH� XQH� PDTXHWWH� HQ� SOkWUH� GH� OD� 5RPH�

DQWLTXH��� OH� 3ODQ� GH� 5RPH� GH� 3DXO� %LJRW�� /H� 3ODQ� GH� 5RPH� HVW� HQ� FRXUV� GH�
QXPpULVDWLRQ� WULGLPHQVLRQQHOOH� VRXV� OD� GLUHFWLRQ� GH� 3KLOLSSH� )OHXU\�� &·HVW� XQH�
HQWUHSULVH� GH� ORQJXH� KDOHLQH� HW� WUqV� DPELWLHXVH�� FDU� HOOH� HVW� GRXEOpH� G·XQ� VRXFL� GH�
SUpFLVLRQ� KLVWRULTXH�� (OOH� GHPDQGH� GH� FRUULJHU� FHUWDLQHV� SDUWLHV� GH� OD�PDTXHWWH� HQ�
IRQFWLRQ�GH�GpFRXYHUWHV�DUFKpRORJLTXHV�UpFHQWHV��
/H� 3ODQ� GH� 5RPH� RIIUH� XQ� FKDPS� G·H[SORUDWLRQ� FRQVLGpUDEOH�� ,O� GRQQH� OD�

SRVVLELOLWp�UHFUpHU�XQH�YLOOH�TXL�D�IDVFLQp�WDQW�G·KRPPHV�HW�GH�OD�PHWWUH�j�OD�SRUWpH�GH�
WRXV��&HSHQGDQW��VDQV�XQ�JXLGH�� LO�QH�VHUD�VDQV�GRXWH�SDV�FRPPRGH�GH�GpFRXYULU� OD�
9LOOH�YLUWXHOOH�²�GH�PrPH�TXH�OD�9LOOH�UpHOOH��8Q�DJHQW�FRQYHUVDWLRQQHO�GH�QDYLJDWLRQ�
SRXUUDLW�HQ�IDFLOLWHU� OD�YLVLWH��,O�SHUPHWWUDLW�DORUV�XQH�PHLOOHXUH�FRPSUpKHQVLRQ�GH�OD�
PDTXHWWH�YLUWXHOOH��
$FWXHOOHPHQW�� O·pTXLSH� GH� 3KLOLSSH� )OHXU\� D� QXPpULVp� XQH� GHPL�GRX]DLQH� GH�

PRQXPHQWV�� LVROpV� OHV�XQV�GHV�DXWUHV��(Q�PrPH�WHPSV�TXH�O·pWXGH�G·DXWUHV�PRQGHV�
YLUWXHOV� DUFKLWHFWXUDX[�� QRXV� DYRQV� O·LQWHQWLRQ� GH� GRWHU� XQ� DJHQW� GH� FDSDFLWpV� OXL�
SHUPHWWDQW�G·H[SORUHU�OHV�PRQXPHQWV�URPDLQV��&HFL�SRXUUDLW�SUHQGUH�OD�IRUPH��GDQV�
XQ�SUHPLHU� WHPSV��G·XQ�HQULFKLVVHPHQW�GX� OH[LTXH��,O�FRPSUHQGUDLW� OHV�GpVLJQDWLRQV�
GHV� GLIIpUHQWHV� SDUWLHV� G·XQ� PRQXPHQW� HW� XQH� QRXYHOOH� WHUPLQRORJLH�� 'DQV� XQ�
GHX[LqPH� WHPSV�� QRXV� SRXUURQV� DXJPHQWHU� OHV� FDSDFLWpV� G·DFWLRQV� GH� O·DJHQW�
FRQYHUVDWLRQQHO�DX�IXU�HW�j�PHVXUH�GH�OD�UHFRQVWUXFWLRQ�GH�OD�YLOOH�YLUWXHOOH��

'HV�PRQGHV�DQDWRPLTXHV�
(Q� SDUDOOqOH� DYHF� OHV� PRQGHV� DUFKLWHFWXUDX[�� QRXV� DYRQV� FKRLVL� OHV� PRQGHV�

DQDWRPLTXHV�YLUWXHOV� FRPPH�GHX[LqPH�HVSDFH�GH�QDYLJDWLRQ�j� OD�YRL[��1RXV�DYRQV�
GpMj�DGDSWp�8O\VVH�j�XQH�QDYLJDWLRQ�OLPLWpH�GDQV�XQ�FHUYHDX�YLUWXHO��­�FHWWH�RFFDVLRQ��
QRXV� DYRQV� DXVVL� GRQQp� j� O·XWLOLVDWHXU� OD� SRVVLELOLWp� G·LQWHUDJLU� DYHF� FHUWDLQHV� GHV�
]RQHV�DX[�IRQFWLRQV�UHPDUTXDEOHV��WHOOHV�TXH�OD�SHXU��OD�VXHXU��HWF��&HWWH�QDYLJDWLRQ�D�
pWp�H[SORLWpH�GDQV�GHV�UHSUpVHQWDWLRQV�DUWLVWLTXHV��
'HV�DWODV� DQDWRPLTXHV�YLUWXHOV� VRQW� HQ�FRXUV�GH�FRQVWUXFWLRQ�� ,OV�FRQFHUQHQW�XQ�

FHUWDLQ�QRPEUH�GH�SDUWLHV�GX� FRUSV��/HV� FKHUFKHXUV�SRUWHQW�XQ� LQWpUrW� HW�XQ�HIIRUW�
WRXW� SDUWLFXOLHU� SRXU� OD� FDUWRJUDSKLH� SUpFLVH� GX� FHUYHDX� HW� GH� VHV�GLIIpUHQWHV� ]RQHV�
IRQFWLRQQHOOHV��/H�FHQWUH�GH�UHFKHUFKHV�&\FpURQ�GH�&DHQ�HW�GHV�PHPEUHV�GH�O·pTXLSH�
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GH� WUDLWHPHQW� G·LPDJHV� GX� *5(<&�� QRWDPPHQW�� SDUWLFLSHQW� j� FHV� HIIRUWV� GH�
FDUWRJUDSKLH��3DU�DLOOHXUV��GH�PrPH�TXH�SRXU�O·DUFKLWHFWXUH��GHV�PRGqOHV�DQDWRPLTXHV�
GH�SDUWLHV�GX�FRUSV�VRQW�GLVSRQLEOHV�HQ�QRPEUH�FURLVVDQW�GDQV�OH�IRUPDW�950/��
/RUV�GH�O·DGDSWDWLRQ�G·8O\VVH��QRXV�DYRQV�G��UHPDQLHU�OH�OH[LTXH�HW�LQWURGXLUH�GH�

QRXYHOOHV� GpQRPLQDWLRQV�� (OOHV� RQW� IDLW� LQWHUYHQLU� OD� WHUPLQRORJLH� PpGLFDOH�
DSSURSULpH�� /H� WUDYDLO� PHQp� MXVTX·j� SUpVHQW� D� FRQFHUQp� OHV� GpQRPLQDWLRQV� GH� OD�
VXUIDFH�GX�FHUYHDX�HW�TXHOTXHV�GpQRPLQDWLRQV�LQWHUQHV��1RWUH�REMHFWLI�HVW�G·HQULFKLU�
HW�GH�VWUXFWXUHU�OH�OH[LTXH�DX�IXU�HW�j�PHVXUH�TXH�QRXV�GLVSRVHURQV�G·REMHWV�FpUpEUDX[�
LQWHUQHV�HW�SOXV�SUpFLV��1RXV�SRXUURQV�DLQVL�LQWpJUHU�XQ�GLFWLRQQDLUH�WULGLPHQVLRQQHO�
DQDWRPLTXH�� ,O� V·DJLUD� G·DVVRFLHU� GHV� PRWV� j� GHV� LPDJHV� RX� GHV� UHSUpVHQWDWLRQV�
JpRPpWULTXHV�SRXU�QRXV�SHUPHWWUH�XQH�QDYLJDWLRQ�SOXV�SUpFLVH�HW�SOXV�VRXSOH��
/·H[WHQVLRQ� GX� YRFDEXODLUH� SRXU� QRPPHU� OHV� ]RQHV� GX� FHUYHDX� HVW� VHPEODEOH� j�

FHOOH� GHV� PRQGHV� DUFKLWHFWXUDX[�� &HSHQGDQW�� OH� FHUYHDX� HVW� PRLQV� ©�JpRPpWULTXH�ª�
TX·XQH� YLOOH�� /HV� FLUFXLWV� QHUYHX[� VRQW� FRQVWLWXpV� GH�PpDQGUHV�� GH� FLUFRQYROXWLRQV��
HWF�� (Q� UHODWLRQ� DYHF� FHV� REMHWV� FpUpEUDX[�� QRWUH� REMHFWLI� VHUD� G·DPpOLRUHU� OD�
ORFDOLVDWLRQ� HW� O·LGHQWLILFDWLRQ� GH� ]RQHV� j� SDUWLU� G·XQH�GHVFULSWLRQ��&HFL�SRXUUD� IDLUH�
DSSHO�j�GHV�SUpGpILQLWLRQV�GH�]RQHV�FRPSOH[HV�HW�pYHQWXHOOHPHQW�j�GHV�SURFpGXUHV�GH�
UDLVRQQHPHQW�XWLOLVDQW�GHV�WHFKQLTXHV�GH�UHFRQQDLVVDQFH�GHV�IRUPHV��
(Q�FRUROODLUH�GH�OD�GpQRPLQDWLRQ�HW�GH�OD�ORFDOLVDWLRQ��QRXV�SRUWHURQV�QRV�HIIRUWV�

VXU� O·DPpOLRUDWLRQ� GX� PRXYHPHQW� HW� OH� VXLYL� GHV� WUDMHFWRLUHV�� /HV� WUDMHFWRLUHV�
DUFKLWHFWXUDOHV� VRQW� UHODWLYHPHQW� UHFWLOLJQHV�� /D� QDYLJDWLRQ� GDQV� OH� FHUYHDX� H[LJH�
SDUIRLV� OH� VXLYL� G·XQH� WUDMHFWRLUH� SOXV� FRPSOH[H��1RXV� LVROHURQV�XQ� FHUWDLQ�QRPEUH�
G·HQWUH� HOOHV� TXH� QRXV� PRGpOLVHURQV� HW� TXH� QRXV� LPSODQWHURQV�� 3RXU� FHFL�� QRXV�
HVSpURQV�SRXYRLU�WLUHU�SDUWL�GH�FH�TXL�j�pWp�UpDOLVp�GDQV�OH�FDGUH�GH�O·LQWHUSUpWDWLRQ�GH�
FRQVWDWV� G·DFFLGHQWV� GH� OD� URXWH� HW� GH� GHVFULSWLRQV� GH� WUDMHFWRLUHV� DXWRPRELOHV�
�(QMDOEHUW�	�9LFWRUUL��������
3RXU� FHWWH� QDYLJDWLRQ� DQDWRPLTXH�� QRXV� DYRQV� O·LQWHQWLRQ� GH� SRXUVXLYUH� QRWUH�

FROODERUDWLRQ�DYHF�GHV�JURXSHV�DUWLVWLTXHV�WHOV�TXH�'DV�V\QWKHWLVFKH�0LVFKJHZHEH�RX�GHV�
HQWUHSULVHV�pGXFDWLYHV��&HWWH�FROODERUDWLRQ�D�HQWURXYHUW�GHV�SRVVLELOLWpV�G
DSSOLFDWLRQV�
TXH�QRXV�Q·DYLRQV�SDV�LPDJLQpHV��1RXV�SHQVRQV�TX·HOOH�FRQWLQXHUD�G·rWUH�IHUWLOH��$X�
GHOj�G·XQ�VSHFWDFOH��O·LQWpUrW�GH�OD�QDYLJDWLRQ�j�OD�YRL[�GDQV�OH�FRUSV�KXPDLQ�HVW�DXVVL�
SpGDJRJLTXH���HOOH�SHUPHW�GH�IDLUH�GpFRXYULU�OH�FRUSV�G·XQH�PDQLqUH�SOXV�DWWUD\DQWH�HW�
SOXV� H[DFWH� TX·DYHF� GHV� SODQFKHV��(QILQ�� LO� HVW� SHUPLV� G·HVSpUHU� TX·HOOH� GRQQH� OLHX��
GDQV�XQ�DYHQLU�SOXV�ORLQWDLQ��j�GHV�DSSOLFDWLRQV�FOLQLTXHV��

5.2.2.2 La langue pour com m ander 

/·LQFRUSRUDWLRQ� G·XQ� DJHQW� GDQV� OD� UHSUpVHQWDWLRQ� GH� O·XWLOLVDWHXU� G·XQ� PRQGH�
YLUWXHO� OXL� SHUPHW�GH� V·\� GpSODFHU��'H� IDoRQ�FRPSOpPHQWDLUH��QRXV�pODERUHURQV�GHV�
DJHQWV�FRQYHUVDWLRQQHOV�SRXU�OHV� LQWpJUHU�GDQV�OHV�UHSUpVHQWDWLRQV�G·DXWUHV�REMHWV�GX�
PRQGH�YLUWXHO��/·DJHQW�LQFDUQp�GDQV�XQ�REMHW�GLVSRVHUD�G·XQH�LQWHUIDFH�OLQJXLVWLTXH��,O�
VHUD� FRQoX�SRXU� UHFHYRLU� GHV� FRPPDQGHV�GHV�XWLOLVDWHXUV� HW�SRXU� OHV� H[pFXWHU��&HV�
FRPPDQGHV�SRXUURQW�FRQFHUQHU�G·XQH�SDUW�GHV�PDQLSXODWLRQV�HW�GHV�GpSODFHPHQWV��
TXL�VRQW�DVVH]�JpQpUDOHV��(OOHV�SRXUURQW�DXVVL�SUHQGUH�XQH�IRUPH�SOXV�SDUWLFXOLqUH�HW�
GpSHQGDQWH�GHV�IDFXOWpV�GH�O·REMHW��
/HV�REMHWV�G·XQ�PRQGH�YLUWXHO�SHXYHQW�UHSUpVHQWHU��SDU�H[HPSOH��GHV�GRFXPHQWV��

GHV�DJHQGDV��GHV�GLVSRVLWLIV�GH�FRPPXQLFDWLRQ��8Q�DJHQW�LQFRUSRUp�j�O·LQWpULHXU�GHYUD�
FRQQDvWUH� OHV�FDUDFWpULVWLTXHV�GH�FH�GDQV�TXRL� LO� UpVLGH�HW�GHV� WkFKHV�TXH� O·XWLOLVDWHXU�
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SHXW� OXL�GHPDQGHU�GH�UpDOLVHU��,O�GHYUD�DXVVL� LQWpJUHU�GHV�FDSDFLWpV�GH�UDLVRQQHPHQW��
XQ�PRGH�G·H[SORLWDWLRQ�HW�GH�JHVWLRQ�HW�OD�SRVVLELOLWp�G·LQWHUDJLU�DYHF�O·XWLOLVDWHXU��'H�
WHOV� DJHQWV� FRQYHUVDWLRQQHOV� LQFDUQpV� GDQV� GHV� REMHWV� YLUWXHOV� SHUPHWWURQW�� QRXV� OH�
SHQVRQV�� GH� GLDORJXHU� DYHF� HX[�� GH� FRPSUHQGUH� OHXU� IRQFWLRQQHPHQW�� GH� OHV�
PDQLSXOHU��GH�OHV�XWLOLVHU�SOXV�IDFLOHPHQW��

'HV�PDQLSXODWLRQV�JpRPpWULTXHV�
8QH� GHV� DSSOLFDWLRQV� OHV� SOXV� LQWpUHVVDQWHV� GHV� PRQGHV� YLUWXHOV� UpVLGH� GDQV� OH�

WUDYDLO�HQ�JURXSH�HW�SOXV�SDUWLFXOLqUHPHQW�GDQV�OD�WpOpFRQIpUHQFH��1RXV�pWXGLHURQV�OHV�
DJHQWV�SOXV�SDUWLFXOLqUHPHQW�GDQV�FH�FRQWH[WH��VDQV�H[FOXVLYH�G·DXWUHV�DSSOLFDWLRQV��
'DQV�OHV�PRQGHV�YLUWXHOV�FRRSpUDWLIV��OHV�DUWHIDFWV�SUpVHQWV�RQW�VRXYHQW�SRXU�U{OH�

GH�V\PEROLVHU�XQ�FRQWH[WH�GH�WUDYDLO�UpHO�HW�GH�SURGXLUH�XQH�LPSUHVVLRQ�VSDWLDOH��,OV�VH�
GHVWLQHQW� j� UDSSHOHU� DX[� XWLOLVDWHXUV� XQ� HQYLURQQHPHQW� IDPLOLHU� HW� j� pYRTXHU� GHV�
VLWXDWLRQV�FRQQXHV��2Q�\�WURXYH�GHV�VDOOHV�GH�UpXQLRQV�DYHF�GHV�SRUWHV�HW�GHGDQV�GHV�
REMHWV�WHOV�TX·XQH�WDEOH��GHV�IDXWHXLOV��HWF��&·HVW� OH�FDV�GHV�VDOOHV�GH�YLVLRFRQIpUHQFHV�
GH�OD�)LJXUH����HW�GH�OD�)LJXUH�����
/H� GpSODFHPHQW� HW� OD� PDQLSXODWLRQ� VSDWLDOH� GHV� REMHWV� GH� WHOOHV� VFqQHV� VRQW�

V\PpWULTXHV� GX�PRXYHPHQW� GH� O·XWLOLVDWHXU�� /HV� FRPPDQGHV� VRQW� GLULJpHV� YHUV� XQH�
UHSUpVHQWDWLRQ� H[WHUQH� DX� OLHX� GH� VH� GHVWLQHU� j� VD� SURSUH� UHSUpVHQWDWLRQ��'H� WHOOHV�
IDFXOWpV�� SRXU�XQ� DJHQW�� GpULYHQW�G·XQH� VWUXFWXUH� VHPEODEOH� j� FHOOHV�QpFHVVDLUHV� j� OD�
QDYLJDWLRQ��
/D� PDQLSXODWLRQ� G·REMHWV�� TXL� FRQFHUQH� OH� SODFHPHQW� GH� VWUXFWXUHV� SUpGpILQLHV��

SRXUUDLW�DXVVL�V·pWHQGUH�j�OD�PRGLILFDWLRQ�GH�OHXU�IRUPH�HW�GRQF�DX�PRGHODJH�SDU�XQH�
GHVFULSWLRQ� OLQJXLVWLTXH��&H�SUREOqPH�D�GHV�SRLQWV�GH�FRQWDFW�DYHF� O·DQLPDWLRQ�G·XQ�
SHUVRQQDJH���O·DUWLFXODWLRQ�GHV�PHPEUHV�HW�GHV�SDUWLHV�TXL�OH�FRPSRVHQW��1RXV�DYRQV�
UpDOLVp� FH� W\SH� G·DQLPDWLRQV� GDQV� 8O\VVH� FHSHQGDQW� OHV� FRQWUDLQWHV� VRQW� Oj� WUqV�
GLIIpUHQWHV��1RXV�H[DPLQHURQV�GDQV�TXHOOHV�FRQGLWLRQV�RQ�SHXW�pWHQGUH�OD�IDFXOWp�GH�
UDLVRQQHPHQW� VSDWLDO� GH� QDYLJDWLRQ� HW� G·DUWLFXODWLRQ� DX� PRGHODJH� GH� VFqQHV� HW�
G·REMHWV��
'DQV� OH� FDGUH� GX� WUDYDLO� HQ� JURXSH�� LO� HVW� QpFHVVDLUH� G·pWDEOLU� GHV� SURWRFROHV� GH�

GURLWV� HW� G·H[FOXVLYLWp�� /RUVTXH� OH� PRQGH� YLUWXHO� HVW� ©�KDELWp�ª� SDU� SOXVLHXUV�
XWLOLVDWHXUV�� FHUWDLQV� REMHWV� GRLYHQW� UHVWHU� SHUVRQQHOV��'·DXWUHV� VRQW� OD� SURSULpWp� GH�
JURXSHV�HW�G·DXWUHV�HQFRUH�VRQW�DFFHVVLEOHV�HW�PRGLILDEOHV�SDU�WRXV�OHV�XWLOLVDWHXUV��,O�
IDXGUD�GRQF�HQ�FRRUGRQQHU�O·DFFqV�RX�OD�PRGLILFDWLRQ��
'HV�PRGqOHV�GH�SDUWDJH�RQW�GpMj�pWp�pWXGLpV�HW�SURSRVpV��6XQJ�	�:RKQ�������HW�

OD� QRWLRQ� GH� V\QFKURQLVDWLRQ� HVW� SUpVHQWH� GDQV� FHUWDLQV� HQYLURQQHPHQWV� YLUWXHOV�
SDUWDJpV�� 'DQV� XQH� FRQIpUHQFH� YLUWXHOOH�� SOXVLHXUV� SDUWLFLSDQWV� SHXYHQW�
VLPXOWDQpPHQW� GpFLGHU� GH� V·DSSURSULHU� XQ� REMHW� HW� SUHQGUH� VRQ� FRQWU{OH�� 2Q� GRLW�
V·DVVXUHU�TX·XQH�SHUVRQQH�XQLTXH�HVW�KDELOLWpH�j�OH�IDLUH��&HUWDLQV�PRGqOHV�PHWWHQW�HQ�
±XYUH�GHV�SURWRFROHV�GH�V\QFKURQLVDWLRQ�TXL�VRQW�YRLVLQV�GH�FHX[�PLV�HQ�SODFH�GDQV�
OHV�UpVHDX[�HW� OHV�V\VWqPHV�UpSDUWLV��1RXV�H[DPLQHURQV�FHV�PRGqOHV�HW�QRXV�YHUURQV�
GDQV�TXHOOH�PHVXUH��LOV�SHXYHQW�V·DSSOLTXHU�j�XQ�RX�SOXVLHXUV�DJHQWV��

'RWHU�OHV�REMHWV�G·DXWUHV�FDSDFLWpV�
2Q� SHXW� GRWHU� OHV� REMHWV� GHV� PRQGHV� YLUWXHOV� GH� IDFXOWpV� SOXV� RX� PRLQV�

FRPSOH[HV�� 3DU� H[HPSOH� OHV� WDEOHDX[� EODQFV� �)LJXUH� ���� UpSOLTXHQW� OHV� GHVVLQV� TXH�
WUDFHQW�XQ�XWLOLVDWHXU�VXU� OHV�GLIIpUHQWV�VLWHV�SDUWLFLSDQWV�� ,O�HVW� IDFLOH�G·LPDJLQHU�TXH�
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OHV�PRQGHV�YLUWXHOV�VRLHQW�SHXSOpV�G·DXWUHV�REMHWV�SDUWDJpV�FRPPH�GHV�DJHQGDV��GHV�
GRFXPHQWV��HWF��
/D�PDQLSXODWLRQ�YLUWXHOOH�GHV�REMHWV�PHW�HQ�±XYUH� OD�VpPDQWLTXH�HW� OD�JpRPpWULH�

GH� O·HVSDFH�� (OOH� HVW� UHODWLYHPHQW� JpQpULTXH� TXHOTXH� VRLW� OH� W\SH� G·REMHW�� 3RXU� GHV�
IRQFWLRQV�SDUWLFXOLqUHV�j�XQ�VHXO�REMHW��FHWWH�VpPDQWLTXH�HVW�LQRSpUDQWH��3DU�H[HPSOH��
XQ� HQUHJLVWUHXU� G·LPDJHV� RX� GH� VRQV�� XQH� FDPpUD�� GDQV� XQ�PRQGH� YLUWXHO� GHYURQW�
LQFRUSRUHU�XQH� LQWHUIDFH�TXL�SHUPHWWH�GH� OHV�GpVLJQHU�HW�GH� OHXU�GRQQHU�GHV�RUGUHV��
&HV� RUGUHV� pWDQW� GX� UHVVRUW� GH� OHXUV� FDSDFLWpV�� F·HVW�j�GLUH� GH� YLVHU� XQH� VFqQH�� GH�
O·HQUHJLVWUHU�SHQGDQW�XQH�GXUpH�GpILQLH��GH�OD�UHMRXHU��
'DQV�FH�FRQWH[WH��OH�QLYHDX�V\QWD[LTXH�HVW�OH�VHXO�TXL�VHPEOH�DYRLU�XQH�JpQpUDOLWp�j�

O·KHXUH� DFWXHOOH�� /HV� DXWUHV� QLYHDX[� GH� VpPDQWLTXH�� GH� UDLVRQQHPHQW� HW� G·DFWLRQ�
GRLYHQW�VDQV�GRXWH�UHFHYRLU�XQ�WUDLWHPHQW�DGDSWp�j�O·REMHW�TXL�OHV�UHoRLW��'DQV�OH�FDV�
G·XQH� FDPpUD�� LO� V·DJLW� GH� TXHOTXHV� FRPPDQGHV� SOXW{W� VLPSOHV��'·DXWUHV� GLVSRVLWLIV�
YRLVLQV�RQW�XQH�VpPDQWLTXH�SOXV�FRPSOH[H��FRPPH�SDU�H[HPSOH� OHV�PDJQpWRVFRSHV�
SURJUDPPDEOHV��TXL�IRQW�LQWHUYHQLU�XQH�QRWLRQ�GH�WHPSV��
3RXU� FHWWH� SDUWLH�� TXL� FRQFHUQH� OD� FRQFHSWLRQ� G·DJHQWV� GH� FRPPDQGHV�� QRXV�

WHQWHURQV�GH�SUpFLVHU� OHV� OLPLWHV�GH�FH�TXL�HVW�SDUWLFXOLHU�j�XQ�REMHW�HW�GH�FH�TXL�HVW�
SOXV� JpQpUDO�� 1RXV� FKRLVLURQV� TXHOTXHV� REMHWV� FRXUDQWV� GDQV� OHV� DSSOLFDWLRQV� GH�
WUDYDLO� HQ� JURXSH� VXVFHSWLEOHV� G·rWUH� XWLOLVpV� DYHF� OD� UpDOLWp� YLUWXHOOH�� &HV� REMHWV�
SRXUURQW� rWUH� XQ� DJHQGD�� XQ� WpOpSKRQH� HW� GHV� GRFXPHQWV� VRXV� OD� IRUPH�GH� WH[WHV��
1RXV� GpILQLURQV� XQ� PRGqOH� GH� FRPPXQLFDWLRQ� OLQJXLVWLTXH�� 3RXU� FHFL�� QRXV�
SURFpGHURQV�j�GHV�PLVHV�HQ�VLWXDWLRQ�G·XWLOLVDWHXUV��HQ�H[DPLQDQW�OHXUV�UpDFWLRQV�HW�HQ�
FROOHFWDQW�GHV�FRUSXV�G·LQWHUDFWLRQ��
/·XQ� GHV� HQMHX[� HVW� G·pWHQGUH� OD� IRUPDOLVDWLRQ� VpPDQWLTXH� G·XQ� DJHQW�

FRQYHUVDWLRQQHO�j�OD�FRPPDQGH�G·REMHWV�TXHOFRQTXHV��8Q�GHV�SRLQWV�GH�QRWUH�pWXGH�
VHUD�GH�OHV�GRWHU�G·XQH�UHSUpVHQWDWLRQ�G·HX[�PrPHV�SRXU�TX·LOV�SXLVVHQW�VH�SUpVHQWHU�
DX[�XWLOLVDWHXUV�HW�TX·HQ�UHWRXU�XQ�XWLOLVDWHXU�SXLVVH�OHV�TXHVWLRQQHU�RX�OHV�DFWLRQQHU��
/D� PRGpOLVDWLRQ� GH� O·LQWHUDFWLRQ� OLQJXLVWLTXH� DYHF� GHV� REMHWV� YLUWXHOV� GHYUDLW�

SHUPHWWUH� SDU� OD� VXLWH� G·LQWpJUHU� GHV� DJHQWV� FRQYHUVDWLRQQHOV� GDQV� GHV� REMHWV� UpHOV��
%HDXFRXS�G·REMHWV�DFWXHOV�VRQW�WURS�FRPSOH[HV�SRXU�TXH�OHV�XWLOLVDWHXUV�SXLVVHQW�OHV�
XWLOLVHU�DYHF�HIILFDFLWp��/·LQFRUSRUDWLRQ�GH�WHOV�DJHQWV�DXUDLW�SRXU�REMHFWLI�GH�VLPSOLILHU�
OHXU�PDQLHPHQW��

5.2.2.3 La langue pour dél éguer 

5RPH�HQFRUH�
/HV�IDFXOWpV�GH�QDYLJDWLRQ�HW�GH�FRPPDQGH�FRQGXLVHQW�j�OD�SRVVLELOLWp�GH�GpOpJXHU��

O·DJHQW� G·LQWHUDFWLRQ� VH� FKDUJHDQW� GH� O·LQWHQGDQFH�� /D� GpOpJDWLRQ� SUHQGUDLW� OD� IRUPH�
GDQV�XQ�SUHPLHU� WHPSV�G·XQH�H[WHQVLRQ�GH� OD�SODQLILFDWLRQ�� ,O� V·DJLUDLW�GH� OD� UHOLHU� j�
O·LQWHQWLRQ� GH� O·XWLOLVDWHXU�� /D� GpOpJDWLRQ� SRXUUDLW�� SRXU� FHFL�� rWUH� SUpFpGpH� G·XQ�
GLDORJXH�SRXU�TXH�O·XWLOLVDWHXU�SUpFLVH�VHV�GpVLUV��
/H�3ODQ�GH�OD�5RPH�RIIUH�GH�QRXYHDX�XQH�DSSOLFDWLRQ�SRVVLEOH�SRXU�XQ�WHO�DJHQW�

FRQYHUVDWLRQQHO�� /·DJHQW� V·LQFDUQHUDLW� FRPPH� XQ� JXLGH� KLVWRULTXH� HW� LO�
DFFRPSDJQHUDLW� O·XWLOLVDWHXU�GDQV�OD�YLVLWH�GH�OD�YLOOH�YLUWXHOOH��'pOpJXHU�FRQVLVWHUDLW�j�
LQGLTXHU� j� O·DJHQW� FH� TX·RQ� YHXW� YRLU�� VHV� JR�WV�� OH� QLYHDX� GH� GpWDLO�� /H� PRGqOH�
FRQYHUVDWLRQQHO� UHQG� SRVVLEOH� XQH� QpJRFLDWLRQ� DX� FRXUV� GH� OD� YLVLWH� HW� VD�
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PRGLILFDWLRQ��'HV�UHTXrWHV�WHOOHV�TXH�)DLVRQV�OH�WRXU�GX�)RUXP��SXLV�DOORQV�YHUV� OD�&ROLVpH�
VHUDLHQW�SRVVLEOHV��
2Q�SHXW�DXVVL� LPDJLQHU�G·LQFRUSRUHU�GHV�DJHQWV�GDQV�FHUWDLQV�GHV�REMHWV�YLUWXHOV��

YRLUH�GHV�SHUVRQQDJHV�GX�SDVVp��SRXU�OHXU�SHUPHWWUH�GH�VH�SUpVHQWHU�HW�GH�VH�GpFULUH��
/·XWLOLVDWHXU�SRXUUDLW�DORUV� LQWHUDJLU�DYHF�FHV�REMHWV�HW�SRVHU�GHV�TXHVWLRQV�WHOOHV�TXH�
­�TXRL�VHUYDLW�LO"�4XL�pWDLV�WX"�2��HV�WX�PRUW"�
­�SOXV� ORQJ�WHUPH��RQ�SHXW�HQYLVDJHU�G·DVVRFLHU�j�XQ�HVSDFH�YLUWXHO�GHV�EDVHV�GH�

WH[WHV�HQ�ODWLQV�RX�GDQV�G·DXWUHV�ODQJXHV��2Q�SRXUUDLW�DGMRLQGUH�j�FHV�EDVHV�GHV�RXWLOV�
GH� UHFKHUFKH� HW� G·H[WUDFWLRQ� G·LQIRUPDWLRQV�� /·H[WUDFWLRQ� SRXUUDLW� WHQLU� FRPSWH� GX�
FRQWH[WH�VSDWLDO�GH�O·XWLOLVDWHXU�GDQV�OH�PRQGH�HW�UHGRQQHU�YLH�SDU�XQH�FLWDWLRQ�RX�SDU�
XQ�FRPPHQWDLUH��j�XQ�PRQXPHQW��j�XQ�5RPDLQ��

/D�JHVWLRQ�SDUWDJpH�
8QH� GHX[LqPH� SHUSHFWLYH� GH� OD� GpOpJDWLRQ� HVW� FHOOH� GH� OD� JHVWLRQ� SDUWDJpH� GHV�

DJHQWV��VKDUHG�FRQWURO���/D�ODQJXH��GDQV�XQ�FRQWH[WH�KXPDLQ��SHUPHW�GH�FRPPDQGHU�XQ�
JURXSH� GH� SHUVRQQHV� SRXU� OXL� GLVWULEXHU� GHV� WkFKHV�� 8QH� SLVWH� GH� UHFKHUFKHV� HVW�
G·H[DPLQHU� FRPPHQW� WUDQVSRVHU� FHWWH� FDSDFLWp�� G·DERUG� GH� IDoRQ� OLPLWpH�� SXLV� HQ�
FKHUFKDQW�j�O·pWHQGUH��j�XQ�JURXSH�G·DJHQWV��/D�GpOpJDWLRQ�FRQVLVWHUDLW�FHWWH�IRLV�GDQV�
OD�GLYLVLRQ�G·XQH�FRPPDQGH�JOREDOH�HW�GDQV�VD�UpSDUWLWLRQ�HQ�GHV�VRXV�RUGUHV�GRQQpV�
j� FKDTXH� DJHQW�� /HV� VRXV� RUGUHV� GHYUDLHQW� V·DFFRPSDJQHU� GH� FRQWUDLQWHV� GH�
V\QFKURQLVDWLRQ��
8QH�DSSOLFDWLRQ�SRVVLEOH�GH�OD�JHVWLRQ�SDUWDJpH�HVW�IRXUQLH�SDU�O·LQWHUSUpWDWLRQ�GH�

FRQVWDWV�pFULWV�G·DFFLGHQWV�GH�OD�URXWH��&HV�WH[WHV�GpFULYHQW�HQ�JpQpUDO�GHV�FROOLVLRQV�
HQWUH�GHX[�YRLWXUHV��%HUQDUG�9LFWRUUL�HW�GH�3DWULFH�(QMDOEHUW�GLULJHQW�DFWXHOOHPHQW�XQ�
SURMHW�G·H[WUDFWLRQ�G·LQIRUPDWLRQV�GDQV�FHV�FRQVWDWV��3LHG�HW�DO���������
8QH�SHUVSHFWLYH�HVW�GH�SURGXLUH�XQH�VLPXODWLRQ�GH�O·DFFLGHQW�HQ�IDLVDQW�DSSHO�j�XQ�

HQVHPEOH� G·DJHQWV� FRQYHUVDWLRQQHOV�� 8Q� DJHQW� GLVWLQFW� VHUDLW� DORUV� LQFRUSRUp� GDQV�
O·LQFDUQDWLRQ� GH� FKDFXQ� GHV� YpKLFXOHV� HQ� MHX�� (QVHPEOHV�� LOV� UHMRXHUDLHQW� OD� VFqQH��
8QH�SDUWLH� GH� OD� FRQQDLVVDQFH�JpRPpWULTXH�SRXU� UHFRQVWUXLUH� OD� VFqQH�SRXUUDLW� rWUH�
IRXUQLH�SDU�OH�UHOHYp�WULGLPHQVLRQQHO�GH�OD�)UDQFH�SDU�O·,QVWLWXW�JpRJUDSKLTXH�QDWLRQDO��
'DQV�FH�FRQWH[WH��XQH�DUFKLWHFWXUH�SRVVLEOH�VHUDLW�GH�IDLUH�LQWHUYHQLU�XQ�DJHQW�GH�

UpSDUWLWLRQ�SRXU�DQDO\VHU�OH�FRQVWDW�HW�GLVWULEXHU�OHV�RUGUHV�DX[�DJHQWV�VLWXpV�GDQV�OHV�
YRLWXUHV�� /·DJHQW� GH� UpSDUWLWLRQ� DFFRPSDJQHUDLW� VHV� RUGUHV� GH� FRQWUDLQWHV� GH�
V\QFKURQLVDWLRQ�HW�OHV�YRLWXUHV�GHYUDLHQW�V·DQLPHU�HQ�FRQVpTXHQFH��
&HUWDLQHV� DFWLRQV�GHPDQGHUDLHQW�XQH�SODQLILFDWLRQ�YRLVLQH�GH�FHOOH�PLVH�HQ�SODFH�

GDQV� 8O\VVH�� '·DXWUHV� DFWLRQV� VRQW� UHQGXHV� QHWWHPHQW� SOXV� FRPSOH[HV� SDU� OD�
V\QFKURQLVDWLRQ�� /HV� YRLWXUHV� GHYURQW� QRWDPPHQW� VH� FRRUGRQQHU�SDU�XQ� ©�FRQWU{OH�
SDUWDJp�ª�GH�OD�VLWXDWLRQ�DILQ�G·DERXWLU�j�OD�FROOLVLRQ��2Q�SRXUUDLW�PHWWUH�HQ�±XYUH�XQ�
DOJRULWKPH� GH� SODQLILFDWLRQ� UpDFWLYH� �-XQJ� HW� DO�� ������ :LONLQV� HW� DO�� ������� SDU�
H[HPSOH��TXL�SHUPHWWH�GH�SUHQGUH�HQ�FKDUJH�OD�SRXUVXLWH�G·XQ�DJHQW�SDU�XQ�DXWUH�HQ�
WHQDQW�FRPSWH�GHV�PRGLILFDWLRQV�FRQWLQXHV�GHV�REMHWV�GH�OD�VFqQH���
/·DQDO\VH�GHV�FRQVWDWV�G·DFFLGHQWV�RXYUH�OD�SHUVSHFWLYH�GH�GRQQHU�j�GHV�DJHQWV�GHV�

FRPSRUWHPHQWV�DXWRQRPHV��GH�UHOLHU�OH�FRQWU{OH��OD�JHVWLRQ��YRLUH�OD�GHVFULSWLRQ�G·XQ�
SRXYRLU�� j� XQH� IRUPXODWLRQ� OLQJXLVWLTXH�� 3OXV� FRQFUqWHPHQW�� O·pWXGH� GH� WHOV� DJHQWV�
SRXUUDLW� SHUPHWWUH� G·pWXGLHU� HW� GH� VLPXOHU� GHV� DFFLGHQWV� GH� OD� URXWH� SRXU� HQ�
FRQVWUXLUH� GHV� EDVHV� GH� GRQQpHV� H[SORLWDEOHV� SOXV� IDFLOHPHQW� HW� DLQVL� DLGHU� j�
GpWHUPLQHU�RX�j�LVROHU�OHV�FDXVHV�TXL�OHV�SURYRTXHQW���
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������ /·DFTXLVLWLRQ�DXWRPDWLTXH�GH�FRQQDLVVDQFHV�OLQJXLVWLTXHV�

/HV�SULQFLSHV�OLQJXLVWLTXHV�TXH�QRXV�DYRQV�PLV�HQ�±XYUH�MXVTX·j�SUpVHQW�UHSRVHQW�
VXU� XQ� FRGDJH� PDQXHO� GHV� FRQQDLVVDQFHV�� (OOHV� V·DSSXLHQW� VRXYHQW� VXU� GHV� UqJOHV�
pFULWHV� j� OD� PDLQ�� &HFL� HVW� UHODWLI� DXVVL� ELHQ� j� OD� V\QWD[H�� TX·j� OD� VpPDQWLTXH�� DX�
UDLVRQQHPHQW�HW�DX�GLDORJXH��'H�WHOOHV�UqJOHV�QpFHVVLWHQW�XQH�LQWURVSHFWLRQ�GH�OD�SDUW�
GH� FHOXL� TXL� OHV� pFULW�� (W� LO� HVW� SUHVTXH� WRXMRXUV� GLIILFLOH� G·REWHQLU� XQH� ERQQH�
FRXYHUWXUH�DYHF�XQH�pFULWXUH�PDQXHOOH�HW�GH�JDUGHU�OHV�UqJOHV�FRKpUHQWHV��
1RWUH� DPELWLRQ� HVW� GH� FRQVWUXLUH� XQ� DJHQW� SRXU� QDYLJXHU� HW� LQWHUDJLU� GDQV� XQH�

JUDQGH�YDULpWp�GH�PRQGHV��,O�Q·HVW�SDV�HQYLVDJHDEOH�GH�GpFULUH�WRXWH�OD�FRQQDLVVDQFH�
FRUUHVSRQGDQWH� j� OD� PDLQ�� ,O� VHUD� GRQF� QpFHVVDLUH� GH� GpYHORSSHU� GHV� SURFHVVXV�
G·DFTXLVLWLRQ�DXWRPDWLTXH�GH�FRQQDLVVDQFHV�OLQJXLVWLTXHV��
/H�GRPDLQH�GH� O·DSSUHQWLVVDJH�DXWRPDWLTXH�HVW� WUqV�YDVWH��2Q�SHXW�FHSHQGDQW� OH�

GLYLVHU�JURVVLqUHPHQW�HQ�GHX[�SDUWLHV���G·XQH�SDUW�� OD�FODVVLILFDWLRQ�G·HQVHPEOHV�HW� OD�
FRQVWUXFWLRQ�DXWRPDWLTXH�GH�FODVVHV��G·DXWUH�SDUW��O·LQGXFWLRQ�GH�UqJOHV�GH�JUDPPDLUH��
3DU�DLOOHXUV�� LO�VH�SRVH�XQ�FKRL[�GH�PpWKRGHV��&HUWDLQHV�UHSRVHQW�VXU�GHV�WHFKQLTXHV�
VWDWLVWLTXHV��4XLQODQ��������G·DXWUHV�VXU�GHV�WHFKQLTXHV�V\PEROLTXHV��0LFKDOVNL�	�DO��
��������
/·DSSUHQWLVVDJH� DXWRPDWLTXH� D� VXVFLWp� XQ�JUDQG� LQWpUrW� j�XQ�PRPHQW�PDLV� LO�Q·D�

SDV�SURGXLW��MXVTX·LFL��GH�UpVXOWDWV�j�OD�KDXWHXU�GHV�HVSpUDQFHV��&HFL�V·HVW�VROGp�SDU�GHV�
GpFHSWLRQV�HW�SHXW�rWUH�SDU�XQ�UHODWLI�GpVLQWpUrW��/HV�SURPHVVHV�WURS�QRPEUHXVHV�HW�OH�
IORX�GH�VD�GpILQLWLRQ�HQ�RQW�VDQV�GRXWH�pWp�OD�FDXVH��1RXV�VRPPHV�FRQVFLHQW�GH�FHV�
pFXHLOV� HW� QRXV� QRXV� SURSRVRQV� G·DSSOLTXHU� OHV� WHFKQLTXHV� G·DSSUHQWLVVDJH� j� GHV�
GRPDLQHV� UHODWLYHPHQW� ELHQ� FLUFRQVFULWV� WHOV� TXH� O·LQGXFWLRQ� GH� JUDPPDLUHV� HW� OD�
FRQVWUXFWLRQ�DXWRPDWLTXH�GH�FODVVHV��

5.2.3.1 L’ induct ion de gram m aires 

/H� V\VWqPH� V\QWD[LTXH� TXH� QRXV� DYRQV� SURSRVp� VH� IRQGH� VXU� WURLV� JUDPPDLUHV���
XQH�SRXU� OHV�JURXSHV�YHUEDX[�HW�QRPLQDX[��XQH�DXWUH�SRXU� OHV�ELJUDPPHV��HW�HQILQ�
XQH� SRXU� OHV� GpSHQGDQFHV�� 8Q� DQDO\VHXU� FRPSOHW� QpFHVVLWH� GHV� UqJOHV� H[KDXVWLYHV�
SRXU� FKDFXQ� GH� FHV� QLYHDX[��8Q� SURFHVVXV� G·DSSUHQWLVVDJH� DXWRPDWLTXH� GRLW� GRQF�
FRQVLGpUHU�OHV�WURLV�QLYHDX[�GH�UqJOHV��
3RXU�FH�TXL�FRQFHUQH�OH�SUHPLHU�QLYHDX��GHV�PpWKRGHV�V\PEROLTXHV�H[LVWHQW�SRXU�

WLUHU� GHV� UqJOHV� VXU� OHV� SDUWLHV� GX� GLVFRXUV� HW� OD� GpWHFWLRQ� GH� JURXSHV� �%ULOO� ������
5DPVKDZ� 	� 0DUFXV� ������� (OOHV� UHSRVHQW� VXU� O·H[LVWHQFH� GH� FRUSXV� DQQRWpV�� 3DU�
DLOOHXUV��LO�HVW�SHXW�rWUH�SRVVLEOH�GH�FRQVWUXLUH�XQH�JUDPPDLUH�H[KDXVWLYH�GHV�JURXSHV�
j� OD� PDLQ�� 6�� $EQH\� ������� D� SURSRVp� XQH� JUDPPDLUH� GHV� JURXSHV� QRPLQDX[� HW�
YHUEDX[�GH�O·DQJODLV�TXL�WLHQW�HQ�XQH�SDJH��,O�O·DSSOLTXH�DYHF�O·DOJRULWKPH�GX�SOXV�ORQJ�
DSSDULHPHQW�HW�REWLHQW�GH�ERQV�UpVXOWDWV��
3RXU� FH� TXL� FRQFHUQH� OHV� ELJUDPPHV� HW� OHV� GpSHQGDQFHV�� OH� SRLQW� HVW� SOXV�

FRPSOH[H�� &HFL� G·DXWDQW� SOXV� TX·LOV� IRQW� SDUIRLV� DSSHO� j� GHV� WUDLWV� OH[LFDX[��&ROOLQV�
�������D�FHSHQGDQW�PRQWUp�TX·LO�HVW�SRVVLEOH�G·LQIpUHU�GHV�VWDWLVWLTXHV�VXU�OHV�UHODWLRQV�
GH�GpSHQGDQFH�HQ�DQJODLV��,O�D�O·DYDQWDJH�GH�GLVSRVHU�GH�FRUSXV�pWLTXHWpV��
3RXU�OH�IUDQoDLV��O·LQIpUHQFH�GH�UqJOHV�VHUDLW�j�WHQWHU�HW�j�pYDOXHU��&HSHQGDQW��RQ�VH�

KHXUWH� DFWXHOOHPHQW� DX�PDQTXH� GH� FRUSXV� SDUHQWKpVpV� IDFLOHPHQW� DFFHVVLEOHV� SRXU�
PHQHU� O·H[SpULHQFH��$X�SUpDODEOH�� LO� VHUD�GRQF�QpFHVVDLUH�G·REWHQLU�RX�GH�FRQVWUXLUH�
GHV�FRUSXV�SDUHQWKpVpV��
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5.2.3.2 La construction de classes 

/D� QDYLJDWLRQ� GDQV� GHV�PRQGHV� YLUWXHOV� UHSRVH� VXU� XQ� GLFWLRQQDLUH� RQWRORJLTXH�
FRQVWUXLW�j�OD�PDLQ�HW�WHQDQW�FRPSWH�GHV�UHODWLRQV�HQWUH�O·HVSDFH�HW�OD�ODQJXH��2Q�GRLW�
DXVVL�DGMRLQGUH�j� O·DJHQW�XQH�FDSDFLWp�GH�UDLVRQQHPHQW�VXU� OHV�PRWV�HW� OHV�REMHWV�GX�
PRQGH��'H�QRXYHDX��LO�VH�SRVH�OH�SUREOqPH�GH�FUpHU�RX�G·HQULFKLU�DXWRPDWLTXHPHQW�
OD�FRQQDLVVDQFH�SRXU�O·pWHQGUH�j�G·DXWUHV�PRQGHV�HW�j�G·DXWUHV�FDSDFLWpV�VDQV�DYRLU�j�
OD�UHFRQVWUXLUH�j�FKDTXH�IRLV��
&KXUFK� 	� +DQNV� �������� %URZQ� HW� DO�� �������� 0F0DKRQ� 	� 6PLWK� ������� RQW�

GpFULW�GHV�PpWKRGHV�GH�FRQVWUXFWLRQ�DXWRPDWLTXH�GH�FODVVHV��(OOHV�OHXU�SHUPHWWHQW�GH�
WLUHU� XQH�KLpUDUFKLH�RQWRORJLTXH�GHV�PRWV�G·XQ� OH[LTXH��/D�FODVVLILFDWLRQ�GLIIpUHQFLH�
DXWRPDWLTXHPHQW� OD� QDWXUH� VpPDQWLTXH� GHV� YHUEHV� HW� UHJURXSH�� SDU� H[HPSOH�� OHV�
YHUEHV�G·LQJHVWLRQ�� FHX[�GH�GHVWUXFWLRQ� HW� FHX[�GH�SHUFHSWLRQ��&HFL� HVW� j� UHOLHU� DX[�
FODVVHV�GH�YHUEHV��REWHQXHV�PDQXHOOHPHQW��TX·XWLOLVH�8O\VVH�HW�TXL�GRLYHQW�GLVWLQJXHU�
OHV� FKDQJHPHQWV� GH� SRVWXUH�� FRPPH� UHJDUGHU�� HW� OHV� FKDQJHPHQWV� GH� OLHX��'H� WHOOHV�
PpWKRGHV�QH�QpFHVVLWHQW�TXH�GHV�FRUSXV�EUXWV�VDQV�DQQRWDWLRQ��(OOHV�VH�IRQGHQW�VXU�
OHV�SUR[LPLWpV�GH�PRWV�HQ�XWLOLVDQW�OD�PHVXUH�G·LQIRUPDWLRQ�PXWXHOOH��
'·DXWUHV�PpWKRGHV�XWLOLVHQW� XQH�FRQQDLVVDQFH� V\QWD[LTXH�SUpDODEOH�SRXU�HQULFKLU�

XQH� EDVH� OH[LFDOH� �3HGHUVHQ� 	� &KHQ� ������ -DFTXHPLQ� ������� &HV� PpWKRGHV�
FRQFHUQHQW� O·DFTXLVLWLRQ� GH� UHODWLRQV� V\QWD[LTXH� HW� VpPDQWLTXH�� (OOHV� XWLOLVHQW� XQH�
JUDPPDLUH� GH� VXUIDFH� HW� WLUHQW� SDUWL� GH� SKpQRPqQHV� OLQJXLVWLTXHV� WHOV� TXH� OHV�
FRQWUDLQWHV� GH� GpSHQGDQFHV� RX� OD� FRRUGLQDWLRQ�� &H� W\SH� GH� PpWKRGHV� SHUPHW�
G·DSSUHQGUH� OHV� SURSULpWpV� V\QWD[LTXHV� GH� PRWV� QRXYHDX[�� GHV� FRQFHSWV� RX� GHV�
YDULDQWHV�WHUPLQRORJLTXHV��
8Q�GHUQLHU�QLYHDX� FRQVLVWH� j� pWDEOLU�GHV� UHODWLRQV�SOXV�FRPSOH[HV�� WHOOHV�TXH�GHV�

OLHQV� GH� V\QRQ\PLH�� G·K\SHUP\PLH�� GH� PpURQ\PLH�� HWF�� RX� G·LGHQWLILHU� GHV� U{OHV�
WKpPDWLTXHV��'DQV�8O\VVH��QRXV�DYRQV�H[SORLWp�GH�WHOOHV�IRQFWLRQV��SDU�H[HPSOH�DYHF�
OD�GpFRPSRVLWLRQ�GH�FHUWDLQV�YHUEHV�UHODWLYHPHQW�FRPSOH[HV��FRPPH�IDLUH�OH�WRXU��GDQV�
XQH�VpTXHQFH�GH�YHUEHV�SOXV�VLPSOHV��*RGpUHDX[�HW�DO���������/D�GpWHUPLQDWLRQ�GHV�
UHODWLRQV� OH[LFDOHV� VH� IRQGH� VXU� OHV� GpILQLWLRQV� GHV� PRWV�� %LHQ� TX·HOOH� VRLW� HQFRUH�
HPEU\RQQDLUH�� O·DQDO\VH� DXWRPDWLTXH�G·XQ�GLFWLRQQDLUH�GH�GpILQLWLRQV�SHUPHWWUDLW�GH�
V·DIIUDQFKLU�GDQV�XQH�FHUWDLQH�PHVXUH�G·XQH�pWXGH�j�OD�PDLQ��9DQGHUZHQGH��������
7RXWHV� FHV� WHFKQLTXHV� FRQMXJXpHV� GHYURQW� SHUPHWWUH� G·DFTXpULU� OD� WHUPLQRORJLH�

SOXV� IDFLOHPHQW� VXU� XQ� JUDQG� QRPEUH� G·HVSDFHV� YLUWXHOV�� 2Q� SRXUUD� DLQVL� GRQQHU�
DXWRPDWLTXHPHQW�j�GHV�DJHQWV�OHV�FDSDFLWpV�OH[LFDOHV�FRUUHVSRQGDQWHV��

5.2.3.3 Raisonnem ent et perception 

/HV� LQWHUIDFHV� GH� FRQYHUVDWLRQ� IRQW� DSSHO� j� O·DQDO\VH� V\QWD[LTXH� HW� VpPDQWLTXH�
PDLV�DXVVL�SDUIRLV�j�XQ�UDLVRQQHPHQW�pODERUp��,O�V·DJLW��SRXU�XQ�DJHQW��GH�FRPSUHQGUH�
FH� TXH� O·XWLOLVDWHXU� YHXW� OXL� GLUH� SRXU� TX·LO� SXLVVH� UpSRQGUH� RX� H[pFXWHU� XQH�
FRPPDQGH��
/D� V\QWD[H� G·XQH� SKUDVH� SHXW� V·DQDO\VHU� DYHF� GHV� PpWKRGHV� UHODWLYHPHQW�

XQLYHUVHOOHV�� TXHOV� TXH� VRLHQW� OHV� GRPDLQHV� G·XQH� ODQJXH�� 6D� FRPSUpKHQVLRQ�� HQ�
UHYDQFKH��UHTXLHUW�j�FKDTXH�IRLV�XQH�DGDSWDWLRQ��'DQV�OD�QDYLJDWLRQ��OH�SRLQW�FUXFLDO�
GX�UDLVRQQHPHQW�HVW�UHOLp�j�O·HVSDFH�HW�SRXU�O·H[pFXWLRQ�GH�O·RUGUH��j�OD�SODQLILFDWLRQ�GH�
PRXYHPHQWV��'DQV�OD�FRPPDQGH�G·XQ�REMHW�RX�GDQV�OD�GpOpJDWLRQ�GH�WkFKHV��G·DXWUHV�
VpPDQWLTXHV�HW�G·DXWUHV�UDLVRQQHPHQWV�VHUDLHQW�j�PHWWUH�HQ�±XYUH��
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'DQV�OH�FDV�GH�OD�QDYLJDWLRQ�GDQV�OH�FHUYHDX��OH�UDLVRQQHPHQW�SUHQG�HQ�FKDUJH�OD�
GpFRPSRVLWLRQ�GH�O·DFWLRQ��8O\VVH�SHXW�SODQLILHU�XQ�PRXYHPHQW��SDU�H[HPSOH��SRXU�VH�
GLULJHU�YHUV�OH�WURQF�FpUpEUDO��&HSHQGDQW��OD�QDYLJDWLRQ�GDQV�OH�FRUSV�KXPDLQ�SRXUUDLW�
IDLUH� DSSHO� j� GHV� FRPPDQGHV� WHOOHV� TXH�6XLV� O·DUWqUH� FHUYLFDOH��/·DQDO\VH� V\QWD[LTXH�GH�
FHWWH� SKUDVH� HVW� IDFLOH�� OD� UHSUpVHQWDWLRQ� VpPDQWLTXH� DX� VHQV� GH� OD� IRUPH� ORJLTXH��
DXVVL��&·HVW�VXU�OH�UDLVRQQHPHQW�GHPDQGp�SRXU�H[pFXWHU�O·DFWLRQ�TXH�UHSRVH�OD�FKDUJH��
'DQV� FHW� H[HPSOH�� LO� IDLW� LQWHUYHQLU� XQ� FRXSODJH� GH� OD� ODQJXH� HW� G·RSpUDWHXUV� GH�
UHFRQQDLVVDQFH�GHV�IRUPHV�SRXU�GpWHFWHU�O·REMHW�HQ�MHX��/H�UDLVRQQHPHQW�VSDWLDO�GH�OD�
QDYLJDWLRQ�GpERXFKH�VXU�O·pWXGH�GH�OD�SHUFHSWLRQ�HW�GX�UDLVRQQHPHQW�WRXW�FRXUW�GqV�
TX·LO�V·DJLW�G·rWUH�JpQpUDO��
/H�UDLVRQQHPHQW��VXUWRXW�ORUVTX·LO�HVW�FRXSOp�j�OD�SHUFHSWLRQ��HVW�PDOKHXUHXVHPHQW�

FRPSOH[H��­�FKDTXH�DSSOLFDWLRQ�� LO� VHUDLW� VDQV�GRXWH�j�UHFRQVWUXLUH�HQ�SDUWLH��1RWUH�
REMHFWLI�VHUD�GH�WHQWHU�GH�PLHX[�FHUQHU�FH�TXL�SHXW�V·DSSUHQGUH�DXWRPDWLTXHPHQW�SDU�
XQH� FRQQDLVVDQFH� GpULYpH� GH� FRUSXV�� SDU� H[HPSOH� SRXU� UHJURXSHU� GHV� YHUEHV� GH�
PrPH� VLJQLILFDWLRQ�� TXHOOHV� VRQW� OHV� GpILQLWLRQV� TX·RQ� SHXW� WLUHU� DXWRPDWLTXHPHQW�
G·XQ� GLFWLRQQDLUH�� HWF�� HW� HQILQ�� SHXW�rWUH�� FRPPHQW� LQVWUXLUH� XQH�PDFKLQH� j� O·DLGH�
G·H[SOLFDWLRQV�RX�G·H[HPSOHV�HQ�ODQJDJH�RUGLQDLUH��

������ 'HV�pWXGHV�FRJQLWLYHV�

3RXU� O·pODERUDWLRQ� HW� OH� GpYHORSSHPHQW� GH� QRV� QRXYHDX[� SURMHWV�� QRXV� DYRQV�
O·LQWHQWLRQ� G·LQWpJUHU� GH� IDoRQ�SOXV� V\VWpPDWLTXH� GHV� pWXGHV� FRJQLWLYHV��'DQV� QRWUH�
SUHPLHU� SURWRW\SH�� QRXV� Q·DYRQV� IDLW� TX·HIIOHXUHU� OHXU� H[DPHQ�� &HV� pWXGHV�
FRQFHUQHURQW�QRWDPPHQW���
�
• OHV�UHODWLRQV�HQWUH�OD�ODQJXH�HW�O·LPDJH�
• OHV�GpQRPLQDWLRQV�G·REMHWV�HW�OHV�SUpIpUHQFHV�GDQV�OD�GHVFULSWLRQ�G·DFWLRQV�
• OD�PXOWLPRGDOLWp�

5.2.4.1 La langue et  l’im age 

8Q�DJHQW�FRQYHUVDWLRQQHO�GDQV�XQ�PRQGH�YLUWXHO�IDLW�DSSHO�j�GHV�UHSUpVHQWDWLRQV�
HW� GHV� FRQVWUXFWLRQV�PHQWDOHV� TXL� VRQW� GHV� FRPELQDLVRQV� YLVXHOOHV� HW� OLQJXLVWLTXHV��
0LFKHO�'HQLV��������UHPDUTXH�TXH�
�

O·LPDJH�HW�OH�ODQJDJH�FRQVWLWXHQW�GHX[�PRGHV�GH�UHSUpVHQWDWLRQV�>«@�IRUWHPHQW�GLIIpUHQFLpHV��
PDLV�GRQW�OD�FRRSpUDWLRQ�HVW�UHTXLVH�GDQV�GH�QRPEUHXVHV�IRUPHV�GH�IRQFWLRQQHPHQW�FRJQLWLI���

�
&HWWH�DUWLFXODWLRQ�HVW�SDUWLFXOLqUHPHQW� LPSRUWDQWH�TXDQG� LO�V·DJLW�GH�QDYLJXHU�j� OD�

YRL[��HW�DX�GHOj�GH�FRPPDQGHU�HW�GH�GpOpJXHU��GDQV�XQ�HVSDFH�WULGLPHQVLRQQHO��
1RXV� Q·DXURQV� VDQV�GRXWH�SDV� OHV�PR\HQV�GH�PHQHU�GHV� UHFKHUFKHV� H[KDXVWLYHV�

GDQV�OH�GRPDLQH�GH�OD�SHUFHSWLRQ�HW�GH�OD�UHSUpVHQWDWLRQ��&HSHQGDQW��QRXV�WkFKHURQV�
G·\�FRQWULEXHU�SDU�OH�ELDLV�GH�O·H[SpULPHQWDWLRQ�HW�GH�OD�FROOHFWH�GH�FRUSXV��/H�IDLW�TXH�
QRXV� GLVSRVLRQV� G·XQ� V\VWqPH� FRPELQDQW� XQ� PRQGH� YLUWXHO� HW� XQH� LQWHUIDFH�
OLQJXLVWLTXH�QRXV�GRQQH�XQ�RXWLO�SRXU�FRQGXLUH�FHV�H[SpULPHQWDWLRQV��8Q�WHO�V\VWqPH�
SHXW�DLGHU�j�YDOLGHU�RX�j�LQILUPHU�SOXV�IDFLOHPHQW�GHV�WKpRULHV�VXU�O·DUWLFXODWLRQ�HQWUH�
O·LPDJH� HW� OH� ODQJDJH�� ,O� SHUPHW� DXVVL� GH� SUpFLVHU� GHV� LQWXLWLRQV� HW� SHXW� rWUH� GH�
IRUPDOLVHU�XQH�LGpH���
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/HV�UHODWLRQV�HQWUH�OHV�PRWV�HW�OHXU�PLVH�HQ�FRUUHVSRQGDQFH�GDQV�O·HVSDFH�RQW�pWp�
H[SORLWpHV� SRXU� OD� YLVXDOLVDWLRQ� HW� OD� QDYLJDWLRQ� GDQV� XQ� HVSDFH� G·LQIRUPDWLRQV�� /H�
FHQWUH�GH�UHFKHUFKH�GH�;HUR[�j�3DOR�$OWR�D�QRWDPPHQW�SURGXLW�XQ�FHUWDLQ�QRPEUH�
GH�FHV�V\VWqPHV��5REHUWVRQ�HW�DO����������SOXV�UpFHPPHQW�&DUG�HW�DO���������HW�+HDUVW�
HW�.DUDGL� �������RQW�XWLOLVp�GHV�PpWDSKRUHV� LFRQLTXHV�SRXU� VWUXFWXUHU� O·LQIRUPDWLRQ�
G·XQH�EDVH�GH�WH[WHV��
/D� VWUXFWXUH� SUHQG� OD� IRUPH� GH� ©�PRQGHV�ª�� SOXV� RX� PRLQV� pORLJQpV� VXLYDQW� OD�

GLVWDQFH� HQWUH� OHV� FRQFHSWV� TXL� OHXU� VRQW� DWWDFKpV�� ­� O·LQWpULHXU� GHV� PRQGHV� VH�
WURXYHQW� OHV� GRFXPHQWV� TXH� OHV� FRQFHSWV� UHFRXYUHQW�� /HV� DOJRULWKPHV� G·DQDO\VH�
OLQJXLVWLTXH�XWLOLVHQW� OHV�QRWLRQV�GH�9HFWRU�6SDFH�GpYHORSSpHV�SDU�6DOWRQ� �������SRXU�
FDOFXOHU� OD� SUR[LPLWp� HQWUH� OHV� GRFXPHQWV�� '·DXWUHV� UpDOLVDWLRQV� SHUPHWWHQW� GH�
VWUXFWXUHU�OHV�SDJHV�GHV�GRFXPHQWV�HQ�IRQFWLRQ�GH�OD�SDJH�TX·RQ�GpVLUH�OLUH�HW�GH�VHV�
YRLVLQHV��)LJXUH������'·DXWUHV�SHUPHWWHQW�GH�UDWWDFKHU�XQ�GRFXPHQW�j�XQH�KLpUDUFKLH�
GH�FRQFHSWV�SURMHWpH�GDQV�O·HVSDFH��)LJXUH������
�

�
�

)LJXUH����/H�V\VWqPH�:HE%RRN��&DUG�HW�DO���������

�
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)LJXUH�����/H�V\VWqPH�&DW�D�&RQH��+HDUVW�	�.DUDGL��������

�
$YHF� FHV� LQWHUIDFHV�� GHV� PDVVHV� GH� GRQQpHV� GHYLHQQHQW� SOXV� IDFLOHPHQW�

DSSUpKHQGDEOHV��2Q�SHXW�OHV�PDQLSXOHU���V·HQ�DSSURFKHU��V·HQ�pORLJQHU��GpSOR\HU�XQH�
KLpUDUFKLH��
8Q� DJHQW� FRQYHUVDWLRQQHO� GH� QDYLJDWLRQ� HW� GH� PDQLSXODWLRQ� QRXV� SHUPHWWUD�

G·H[DPLQHU�FRPPHQW�XQ�XWLOLVDWHXU�DSSUpFLH�OHV�OLHQV�HQWUH�OHV�GLVWDQFHV�VpPDQWLTXHV�
WHOOHV� TX·LO� OHV� FRQoRLW� HW� OHV� GLVWDQFHV�GH� UHSUpVHQWDWLRQ�RX�ELHQ�HQWUH�GHV� UHTXrWHV�
SRXU�PDQLSXOHU�OD�UHSUpVHQWDWLRQ�GHV�FRQFHSWV�GDQV�O·HVSDFH�HW�OHV�©�PRXYHPHQWV�ª�GH�
VHQV�TXL�OHXU�FRUUHVSRQGHQW��

5.2.4.2 La dénom i nat ion des obj ets et  l es préf érences dans l a descri pt ion 
d’act ions 

/D� GpQRPLQDWLRQ� GHV� REMHWV� HW� O·HPSORL� G·XQ� YRFDEXODLUH� VRQW� WUqV� YDULDEOHV�
VXLYDQW� OHV� LQGLYLGXV�� )XUQDV� HW� DO�� ������� UDSSRUWHQW� TXH� SRXU� OD� GHVFULSWLRQ� G·XQ�
PrPH� REMHW�� OHV� XWLOLVDWHXUV� XWLOLVHQW� VSRQWDQpPHQW� XQ� PrPH� PRW� DYHF� XQH�
SUREDELOLWp�LQIpULHXUH�j������,O�HVW�LPSRUWDQW�GH�FROOHFWHU�GH�OD�IDoRQ�OD�SOXV�FRPSOqWH�
SRVVLEOH�OH�OH[LTXH�DWWDFKp�DX[�PRQGHV�TXH�QRXV�YRXORQV�H[SORUHU��
/HV� SUREOqPHV� GX� YRFDEXODLUH� HW� GH� OD� GpQRPLQDWLRQ� VRQW� SDUWLFXOLqUHPHQW�

JrQDQWV�GDQV�OHV�V\VWqPHV�GH�WUDYDLO�FRRSpUDWLIV��&KHQ��������D�PRQWUp�TX·RQ�SRXYDLW�
FHSHQGDQW�DERXWLU�j�GHV�FODVVHV�GH�PRWV�SDU�XQ�DOJRULWKPH�GpULYp�GX�9HFWRU�6SDFH��,O�
O·D�DSSOLTXp�SRXU�DLGHU�j�IDLUH�FRQYHUJHU�XQH�GLVFXVVLRQ�HQ�OLJQH��1RXV�SHQVRQV�TXH�
GH� WHOOHV� SURFpGXUHV� V\VWpPDWLTXHV� VRQW� DXVVL� QpFHVVDLUHV� SRXU� RUJDQLVHU� OH�
YRFDEXODLUH� UHODWLI� j� OD� IRLV� DX[� GpQRPLQDWLRQV� G·REMHWV� G·XQ�PRQGH� YLUWXHO� HW� DX[�
GHVFULSWLRQV�G·DFWLRQV��
1RXV� DPRUFHURQV� OD� FRQVWUXFWLRQ� GX� OH[LTXH� SDU� XQH� FROOHFWH� GH� YRFDEXODLUHV�

DSSURSULpV�HQ�GpSRXLOODQW�GHV�VRXUFHV��3XLV��SRXU� OH�FRPSOpWHU��QRXV�SURFpGHURQV�j�
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GHV� DQDO\VHV� GH� FRUSXV� GH� GHVFULSWLRQ� GH� VFqQHV�� 1RXV� HVVD\HURQV� GH� FRXYULU� OH�
OH[LTXH�GH�GpQRPLQDWLRQ�G·REMHWV�HQ�IDLVDQW�DSSHO�j�GHV�XWLOLVDWHXUV�VDQV�FRQQDLVVDQFH�
SDUWLFXOLqUH�GX�PRQGH�HW�j�GHV�XWLOLVDWHXUV�DX�IDLW�GX�VXMHW��3DU�H[HPSOH��GHV�ODWLQLVWHV�
SRXU�OH�3ODQ�GH�5RPH��GHV�PpGHFLQV�SRXU�OH�FHUYHDX��GHV�DUFKLWHFWHV�SRXU�OHV�PRQGHV�
DUFKLWHFWXUDX[�HW�GHV�XWLOLVDWHXUV�RUGLQDLUHV��
/D� GHVFULSWLRQ� GHV� DFWLRQV� GH� QDYLJDWLRQ� HW� O·XWLOLVDWLRQ� GHV� YHUEHV� TXL� OHXU� VRQW�

OLpHV�VRQW�DXVVL�VXMHWWHV�j�GHV�SUpIpUHQFHV��$X�GHOj�GX�VLPSOH�FKRL[�GH�YRFDEXODLUH��LO�\�
D� O·DGpTXDWLRQ� HQWUH� XQ� YHUEH� GH� PRXYHPHQW� HW� XQH� SHUFHSWLRQ� SV\FKRORJLTXH��
/·DQDO\VH�HVW�FRPSOH[H�SRXU�FHUWDLQV�YHUEHV�FRPPH�FRQWRXUQHU�TXL�RQW�HQ�JpQpUDO�XQ�
REMHW�HQ�UpIpUHQFH��/H�PRXYHPHQW�GRLW�rWUH�©�QDWXUHO�ª�SRXU�TXH�O·XWLOLVDWHXU�VH�VHQWH�
j�O·DLVH�GDQV�VD�©�SHDX�ª�YLUWXHOOH��
1RXV�WHQWHURQV�GH�SUpFLVHU�FRPPHQW�UpDOLVHU�OD�PHLOOHXUH�FRUUHVSRQGDQFH�HQWUH�OD�

GHVFULSWLRQ�G·XQH�WUDMHFWRLUH�RX�G·XQ�LWLQpUDLUH�HW�OD�SODQLILFDWLRQ�TXL�HQ�UpVXOWH��1RXV�
WHQWHURQV� HQILQ� G·pWDEOLU� GHV� PHVXUHV� GH� VDWLVIDFWLRQ� G·XQ� XWLOLVDWHXU� TXDQW� j� OD�
WUDQVFULSWLRQ�GH�VD�GHVFULSWLRQ�G·XQ�PRXYHPHQW�GDQV�XQ�WUDQVSRUW�YLUWXHO�SDU�O·DJHQW�
FRQYHUVDWLRQQHO��

5.2.4.3 La m ultim odalité 

1RXV�H[DPLQHURQV� O·LQWHUDFWLRQ�PXOWLPRGDOH�HW�VHV�UDSSRUWV�DYHF�OD�FRJQLWLRQ�HQ�
PHVXUHUDQW� OHV� SUpIpUHQFHV�GHV�XWLOLVDWHXUV�SRXU� OHV�PRGHV� OLQJXLVWLTXHV� HW� JHVWXHOV��
3RXU�FHFL��QRXV�XWLOLVHURQV�GHV�VFpQDULRV�GH�FRRUGLQDWLRQ�GHV�JHVWHV�HW�GH�OD�YRL[��,OV�
LQWpJUHURQW� GHV� GpVLJQDWLRQV� HW� GHV� GHVFULSWLRQV� HW� QRXV� DQDO\VHURQV� OHV� FRUSXV�
G·LQWHUDFWLRQ�TXL�HQ�UpVXOWHURQW��
1RXV�SUpFLVHURQV�HQ�SDUDOOqOH�GDQV�OH�FDGUH�G·XQH�DSSOLFDWLRQ�GH�WUDYDLO�FRRSpUDWLI��

OHV� DSSRUWV� GH� OD� FRPPXQLFDWLRQ� PXOWLPRGDOH�� /·XQ� GHV� SUREOqPHV� GH� OD�
FRPPXQLFDWLRQ�RUDOH�GDQV�XQH�WHOOH�DSSOLFDWLRQ��YLHQW�GX�IDLW�TXH�WRXV�OHV�XWLOLVDWHXUV�
FRQQHFWpV� VRQW� SRWHQWLHOOHPHQW� UpFHSWHXUV� GH� WRXV� OHV� PHVVDJHV� pPLV�� ,O� SHXW� HQ�
UpVXOWHU� GH� OD� FRQIXVLRQ�� 8Q� XWLOLVDWHXU�� ORUVTX·LO� SDUOH�� SHXW� V·DGUHVVHU� j� XQ� VHXO�
XWLOLVDWHXU��RX�SOXVLHXUV��RX�ELHQ�YRXORLU�FRPPDQGHU�GHV�DJHQWV��/HV�DJHQWV�GRLYHQW�j�
WRXW�PRPHQW�WHQWHU�GH�FDSWHU�OHV�FRPPDQGHV�TXL�OHXU�VRQW�GHVWLQpHV�HW�OHV�H[pFXWHU��
$X�FRQWUDLUH��LOV�GRLYHQW�UHVWHU�LQDFWLIV�VL�OD�FRPPDQGH�QH�OHV�FRQFHUQH�SDV��
3RXU�UpDOLVHU�FHWWH�SDUWLH��QRXV�DMRXWHURQV�DX[�DJHQWV�XQ�PRGqOH�GH�©�FRQVFLHQFH�ª�

�DZDUHQHVV�� VSDWLDOH� HW� OLQJXLVWLTXH� �%HQIRUG�	�)DKOpQ��������1RXV�SRXUURQV� UpDOLVHU�
O·LQFRUSRUDWLRQ�GH� OD� ©�FRQVFLHQFH�ª�QRWDPPHQW�SDU�XQH�PRGpOLVDWLRQ�GH� O·LQWHQWLRQ��
/D� SULVH� HQ� FRPSWH� GH� O·LQWHQWLRQ� GHV� DFWHXUV�SHUPHWWUD� j� XQ� DJHQW�GH�GpWHFWHU� OHV�
FRPPDQGHV� TXL� OXL� VRQW� DGUHVVpHV� GH�PDQLqUH� OLQJXLVWLTXH� RX� SDU� JHVWH�� 8Q� DJHQW�
SRXUUD� SUHQGUH� FRQVFLHQFH� TX·RQ� V·DGUHVVH� j� OXL� TXDQG� O·XWLOLVDWHXU� OH� GpVLJQHUD� GX�
GRLJW��VH�WRXUQHUD�YHUV�OXL��HWF��­�OD�VXLWH�GH�TXRL��LO�SRXUUD�VH�GpFOHQFKHU��'DQV�OH�FDV�
RÚ� OHV� DJHQWV� VRQW� FHUWDLQV� TX·XQH� FRPPDQGH� OHXU� HVW� GHVWLQpH�� LOV� O·H[pFXWHURQW��
6LQRQ��LOV�PHWWURQW�HQ�±XYUH�XQH�SURFpGXUH�SRXU�FODULILHU��
1RXV� LQWpJUHURQV� GHV� VFpQDULRV� VRFLDX[� GH� FRRUGLQDWLRQ� SRXU� GpWHUPLQHU� V·LOV�

SHXYHQW� DPpOLRUHU� OD� FRPSUpKHQVLRQ�� 3DU� H[HPSOH� ORUV� G·XQ� pQRQFp� DPELJX� HVW�LO�
SUpIpUDEOH� GH� GRQQHU� GHV� SUpFLVLRQV� j� OD� YRL[� RX� SDU� XQ�JHVWH� HW� GDQV�TXHO� FDV"� 6L�
SOXVLHXUV� DJHQWV� VH� UHFRQQDLVVHQW� ORUV� G·XQ� pQRQFp� RX� G·XQH� FRPPDQGH�� HVW�LO�
SUpIpUDEOH� TXH� OHV� DJHQWV� HQ� TXHVWLRQ� V·DQQRQFHQW� SDU� XQ� pQRQFp� RUDO�� TX·LOV� VH�
GpVLJQHQW�HQ�SRLQWDQW�OH�GRLJW�YHUV�HX[�RX�TX·LOV�DFFRXUHQW�YHUV�O·XWLOLVDWHXU"�
�
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/H�GpYHORSSHPHQW�VSHFWDFXODLUH�GX�UpVHDX�,QWHUQHW�D�HQWUDvQp�OH�SDUWDJH�HW�OD�PLVH�

HQ� FRPPXQ� G·XQH� FRQQDLVVDQFH� FRQVLGpUDEOH�� ,O� D� IDYRULVp� OD� FRPPXQLFDWLRQ�
LPPpGLDWH� HW� OD� WUDQVPLVVLRQ� GX� VDYRLU� HQ� UpGXLVDQW� OH� WHPSV� HW� OHV� GLVWDQFHV�� ­�
O·LQWpULHXU� G·,QWHUQHW�� LO� H[LVWH� PDLQWHQDQW� XQH� PXOWLWXGH� G·HVSDFHV� YLUWXHOV� SHXSOpV�
G·XWLOLVDWHXUV�� &HUWDLQV� DXWHXUV� SUpGLVHQW� TX·XQH� YLH� VRFLDOH� DSSDUDvWUD� j� WUDYHUV� FH�
UpVHDX�HW�OHV�HVSDFHV�TX·LO�UHFUpH��
/HV� HVSDFHV� YLUWXHOV� G·,QWHUQHW� XWLOLVHQW� SDUIRLV� GHV�PpWDSKRUHV� HW� GHV� LQWHUIDFHV�

VLPXODQW� XQ�PRQGH� UpHO��(OOHV� VH� IRQGHQW� VXU� XQH� LQWHUSUpWDWLRQ� RX�XQH� UHFUpDWLRQ�
SOXV�H[DFWH�GH�OD�UpDOLWp��/D�YLVXDOLVDWLRQ�WULGLPHQVLRQQHOOH�SHUPHW�GH�VWUXFWXUHU�GDQV�
O·HVSDFH�XQH�JUDQGH�TXDQWLWp�GH�GRFXPHQWV��GH�UHFRQVWUXLUH�HQ�WHPSV�UpHO�GHV�SDUWLHV�
GX� FRUSV� KXPDLQ� j� SDUWLU� GH� GRQQpHV� GH� FDSWHXUV�� GH� UHQGUH� FRPSUpKHQVLEOHV� GHV�
VHVVLRQV�GH�WUDYDLO�HQ�JURXSH�LQFRUSRUDQW�OD�YLVLRFRQIpUHQFH��
/D�SXLVVDQFH�GH� UHSUpVHQWDWLRQ� D� FRPPH�FRQWUHSDUWLH� XQH�GLIILFXOWp�SOXV�JUDQGH�

GDQV� OD�PDvWULVH�HW� O·H[SORUDWLRQ�GHV�XQLYHUV�VRXV�MDFHQWV��1RXV�DYRQV�PRQWUp�TX·XQ�
DJHQW� FRQYHUVDWLRQQHO� UpDOLVDQW� O·LQWHUIDFH� OLQJXLVWLTXH� HQWUH� XQ� XWLOLVDWHXU� HW� XQ�
PRQGH�YLUWXHO�pWDLW�UpDOLVDEOH�HW�XWLOH��
/·REMHFWLI�GH�QRV�SURMHWV�IXWXUV�HVW�GH�PXOWLSOLHU�GH�WHOV�DJHQWV�GRWpV�GH�FDSDFLWpV�

OLQJXLVWLTXHV�SRXU� ©�KDELWHU�ª� OHV� UHSUpVHQWDWLRQV�GHV�XWLOLVDWHXUV�HW�GHV�REMHWV��1RXV�
SHQVRQV� TX·LOV� OHXU� GRQQHURQW� GH� QRXYHOOHV� IDFXOWpV� HW� SHUPHWWURQW� XQH�
FRPPXQLFDWLRQ� SOXV� VLPSOH� HW� SOXV� QDWXUHOOH� HQWUH� WRXWHV� OHV� HQWLWpV� GH� FHV�
©�QRXYHDX[�ª�PRQGHV��2Q�SHXW�DXVVL�FRQFHYRLU�TX·j�WHUPH��LOV�RIIULURQW�XQH�QRXYHOOH�
YLH� j� GHV� YLOOHV� FRPPH�5RPH�� j� VHV� KDELWDQWV� GLVSDUXV�� HW� TX·LOV� QRXV� SHUPHWWURQW�
G·LPDJLQHU�FH�TX·LOV�RQW�SX�rWUH��





�

����
5pIpUHQFHV�
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$EQH\� 6��� &DVFDGHG� )LQLWH�6WDWH� 3DUVLQJ�� 7DON� JLYHQ� DW� ;HUR[� 5HVHDUFK� &HQWUH��

*UHQREOH��ZZZ�VIV�QSKLO�XQL�WXHELQJHQ�GH�aDEQH\�3DSHUV�KWPO��������

$OOHQ� -�)��� 1DWXUDO� /DQJXDJH� 8QGHUVWDQGLQJ�� 6HFRQG� HGLWLRQ�� %HQMDPLQ�&XPPLQJV��
������

$OOHQ�� -�)��� 6FKXEHUW�� /�.��� )HUJXVRQ�� *��� +HHPDQ�� 3��� +HH� +ZDQJ�� &��� .DWR�� 7���
/LJKW�� 0��� 0DUWLQ�� 1�*��� 0LOOHU�� %�:��� 3RHVLR�� 0�� 	� 7UDXP�� '�5��� 7KH� 75$,16�
3URMHFW��$�FDVH�VWXG\�LQ�EXLOGLQJ�D�FRQYHUVDWLRQDO�SODQQLQJ�DJHQW��75$,16�7HFKQLFDO�
1RWH�������8QLYHUVLW\�RI�5RFKHVWHU��1HZ�<RUN��6HSWHPEHU�������

$PDW� -��/��� 3�� 1XJXHV�� -�� %ODQTXDUW� HW� *�� *UHQLHU�� 5HFDODJH� DXWRPDWLTXH� G·REMHWV�
FDUWRJUDSKLTXHV� GDQV� XQH� LPDJH�� $SSOLFDWLRQ� DX� UHFDODJH� UDGDU�FDUWH�� �H� FRQJUqV� GH�
O·$)&(7�,15,$��5HFRQQDLVVDQFH�GHV� IRUPHV�HW�,QWHOOLJHQFH�DUWLILFLHOOH��������3DULV��7RPH����
SS�����������

$QGHUVVRQ�� 0��� &DUOVVRQ�� &��� +DJVDQG�� 2�� 	� 6WnKO�� 2��� ',9(�� 7KH� 'LVWULEXWHG�
,QWHUDFWLYH� 9LUWXDO� (QYLURQPHQW�� 7HFKQLFDO� 5HIHUHQFH�� 6ZHGLVK� ,QVWLWXWH� RI� &RPSXWHU�
6FLHQFH��.LVWD��6XqGH��0DUFK�������

$SSHOW�'���+REEV�-���%HDU�-���,VUDHO�'���.DPH\DPD�0���	�7\VRQ�0���65,��'HVFULSWLRQ�
RI�WKH�-9�)$6786�6\VWHP�XVHG�IRU�08&����,Q�3URF��)LIWK�0HVVDJH�8QGHUVWDQGLQJ�&RQI��
�08&�����%DOWLPRUH��0'��$XJXVW�������0RUJDQ�.DXIPDQ��

%DOO��*���/LQJ�'���.XUODQGHU�'���0LOOHU�-���3XJK�'���6NHOO\�7���6WDQNRVN\�$���7KLHO�'���
9DQ�'DQW]LFK�0���	�:D[�7���/LNHOLNH�&RPSXWHU�&KDUDFWHUV��7KH�3HUVRQD�3URMHFW�DW�
0LFURVRIW�5HVHDUFK��LQ�6RIWZDUH�$JHQWV��-��%UDGVKDZ�HG���0,7�3UHVV��7R�DSSHDU��������

%HQIRUG�6���%RZHUV�-���)DKOpQ�/��*UHHQKDOJK�&���	�6QRZGRQ�'���8VHU�(PERGLPHQW�
LQ� &ROODERUDWLYH� 9LUWXDO� (QYLURQPHQWV�� &+,·��� 3URFHHGLQJV�� 0D\� ������ 'HQYHU��
&RORUDGR��������

%HQIRUG� 6� 	� /�� )DKOpQ�� $� 6SDWLDO� 0RGHO� RI� ,QWHUDFWLRQ� LQ� 9LUWXDO� (QYLURQPHQWV��
3URFHHGLQJV�RI�WKH��UG�(XURSHDQ�&RQIHUHQFH�RQ�&6&:��6HSWHPEHU�������

%HUVRW�2���1DYLJDWLRQ�GDQV�OHV�PRQGHV�YLUWXHOV���3ODQLILFDWLRQ�G·DFWLRQV�HW�DQLPDWLRQ�JUDSKLTXH��
0pPRLUH�GH�'LSO{PH�G·eWXGHV�$SSURIRQGLHV��8QLYHUVLWp�GH�&DHQ��VHSWHPEUH�������

%HUVRW�2���3��2��(O�*XHGM��&��*RGpUHDX[��	�3��1XJXHV��$�&RQYHUVDWLRQDO�$JHQW�WR�
+HOS�1DYLJDWLRQ� DQG�&ROODERUDWLRQ� LQ�9LUWXDO�:RUOGV�� ,Q��3URFHHGLQJV� RI� &ROODERUDWLYH�
9LUWXDO�(QYLURQPHQWV�������&9(·�����8QLYHUVLW\�RI�1RWWLQJKDP��6HSWHPEHU�������

%HVFKHUHOOH��/·DUW�GH�FRQMXJXHU��+DWLHU��������

%ROW��5��$���3XW�7KDW�7KHUH��9RLFH� DQG�*HVWXUH� DW� WKH�*UDSKLF� ,QWHUIDFH��&RPSXWHU�
*UDSKLFV��YRO���������SS�����������������

%ULOO� (ULF�� 7UDQVIRUPDWLRQ�%DVHG� (UURU�'ULYHQ� /HDUQLQJ� DQG� 1DWXUDO� /DQJXDJH�
3URFHVVLQJ�� $� &DVH� 6WXG\� LQ� 3DUW� RI� 6SHHFK� 7DJJLQJ�� &RPSXWDWLRQDO� /LQJXLVWLFV��
���������������������

%URZQ�3��)���9��-��'HOOD�3LHWUD��3��9��GH6RX]D��-��&��/DL��	�5��/��0HUFHU��&ODVV�%DVHG�
Q�JUDP�0RGHOV��RI�1DWXUDO�/DQJXDJH��&RPSXWDWLRQDO�/LQJXLVWLFV�����������������������
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&DUG�6��.���*��*��5REHUWVRQ��	�:��<RUN��7KH�:HE%RRN�DQG�WKH�:HE�)RUDJHU��$Q�
,QIRUPDWLRQ� :RUNVSDFH� IRU� WKH�:RUOG�:LGH�:HE��&+,·��� 3URFHHGLQJV�� $SULO� ������
9DQFRXYHU��&DQDGD��������

&D]HQDYH�)���3��2��(O�*XHGM��&��*RGpUHDX[�	�3��1XJXHV��8Q�V\VWqPH�GH�GLDORJXH�
RUDO�JXLGp�SRXU� OD�JpQpUDWLRQ�GH�FRPSWHV�UHQGXV�PpGLFDX[��,Q��$FWHV�GX��H�FRQJUqV�GH�
O·$)&(7�,15,$��5HFRQQDLVVDQFH�GHV� IRUPHV� HW� ,QWHOOLJHQFH�DUWLILFLHOOH��9RO�����3DULV�� MDQYLHU�
������SS���������

&KHQ� +�� &ROODERUDWLYH� V\VWHPV�� VROYLQJ� WKH� YRFDEXODU\� SUREOHP�� ,(((�
&20387(5�� �������������� 6SHFLDO� ,VVXH� RQ� &RPSXWHU��6XSSRUWHG� &RRSHUDWLYH�
:RUN��&6&:���0D\�������

&KHQ�+��� 3��+VX��5��2UZLJ��/��+RRSHV�� DQG� -��)��1XQDPDNHU��$XWRPDWLF� FRQFHSW�
FODVVLILFDWLRQ�RI�WH[W�IURP�HOHFWURQLF�PHHWLQJV��&RPPXQLFDWLRQV�RI�WKH�$&0������������
����2FWREHU������

&KRPVN\�1���6\QWDFWLF�6WUXFWXUHV��0RXWRQ�������� >WUDG�� IU��6WUXFWXUHV� V\QWD[LTXHV��pG��GX�
6HXLO������@�

&KRPVN\� 1��� &DUWHVLDQ� /LQJXLVWLFV�� +DUSHU� DQG� 5RZ�� ������ >WUDG�� IU�� /D� OLQJXLVWLTXH�
FDUWpVLHQQH��pG��GX�6HXLO������@�

&KRPVN\� 1��� 5HPDUNV� RQ� QRPLQDOL]DWLRQ�� ,Q�� 5� -DFREV� DQG� 3�� 5RVHQEDXP� �HGV���
5HDGLQJV�LQ�(QJOLVK�7UDQVIRUPDWLRQDO�*UDPPDU��*LQQ��������

&KXUFK�.��� $� 6WRFKDVWLF� 3DUWV� 3URJUDP� DQG�1RXQ� 3KUDVH� 3DUVHU� IRU�8QUHVWULFWHG�
7H[W��6HFRQG�&RQIHUHQFH�RQ�$SSOLHG�1DWXUDO�/DQJXDJH�3URFHVVLQJ��$&/��������

&KXUFK� .�� 	� 3�� +DQNV�� :RUG� $VVRFLDWLRQ� 1RUPV�� 0XWXDO� ,QIRUPDWLRQ�� DQG�
/H[LFRJUDSK\��&RPSXWDWLRQDO�/LQJXLVWLFV����������������������

&KXUFK� .�� 	� 0HUFHU� 5��� ,QWURGXFWLRQ� WR� WKH� 6SHFLDO� ,VVXH� RQ� &RPSXWDWLRQDO�
/LQJXLVWLFV�8VLQJ�/DUJH�&RUSRUD��&RPSXWDWLRQDO�/LQJXLVWLFV��������������������

&ROOLQV�0�-���$�1HZ�6WDWLVWLFDO�3DUVHU�%DVHG�RQ�%LJUDP�/H[LFDO�'HSHQGHQFLHV��FPS�
OJ����������(3ULQW�$UFKLYH��[[[�ODQO�JRY�FPS�OJ��,QWHUQHW��������

&27(&+�� 0LQXWHV� RI� WKH� &27(&+� :RUNJURXS�� 9LUWXDO� DQG� $XJPHQWHG�
(QYLURQPHQWV� IRU� &6&:�� 'HSDUWPHQW� RI� &RPSXWHU� 6FLHQFH�� 8QLYHUVLW\� RI�
1RWWLQJKDP��1RWWLQJKDP��(QJODQG��������

&RYLQJWRQ� 0��� 3DUVLQJ� GLVFRQWLQXRXV� FRQVWLWXHQWV� LQ� GHSHQGHQF\� JUDPPDUV��
&RPSXWDWLRQDO�/LQJXLVWLFV�����������������������

&RYLQJWRQ�0���$Q�(PSLULFDOO\�0RWLYDWHG�5HLQWHUSUHWDWLRQ�RI�'HSHQGHQF\�*UDPPDU��5HVHDUFK�
5HSRUWV�$,����������8QLYHUVLW\�RI�*HRUJLD��������

&UDQJOH�&��	�3��6XSSHV��/DQJXDJH�DQG�/HDUQLQJ�IRU�5RERWV��&6/,�3XEOLFDWLRQV��������

GH�.OHHU�-���$Q�$VVXPSWLRQ�%DVHG�706��$UWLILFLDO�,QWHOOLJHQFH��������������������

'HQLV�0���5DSSRUW�VFLHQWLILTXH�GX�*URXSH�&RJQLWLRQ�KXPDLQH��/,06,��2UVD\��������

'LHEHO�.���(QWZLFNOXQJ� HLQHV�'LDORJV\VWHPHV� I�U� HLQH� YLUWXHOOH�.RQIHUHQ]��'LSORPDUEHLW� GHU�
)+�.RQVWDQ]��$XJXVW�������
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'R\OH�-���$�WUXWK�PDLQWHQDQFH�V\VWHP��$UWLILFLDO�,QWHOOLJHQFH��������������������

'XFURW�2��	�-��0��6FKDHIIHU��1RXYHDX�GLFWLRQQDLUH�HQF\FORSpGLTXH�GHV�VFLHQFHV�GX�ODQJDJH��/H�
6HXLO��������

(DUOH\� -��� $Q� HIILFLHQW� FRQWH[W�IUHH� SDUVLQJ� DOJRULWKP�� &RPPXQLFDWLRQV� RI� WKH� $&0��
�����������������

(O�*XHGM��3�2��	�1XJXHV��3���$�FKDUW�SDUVHU� WR� DQDO\]H� ODUJH�PHGLFDO� FRUSRUD�� ,Q��
3URFHHGLQJV� RI� WKH���WK�$QQXDO� ,QWHUQDWLRQDO�&RQIHUHQFH� RI� WKH� ,(((�(QJLQHHULQJ� LQ�0HGLFLQH�
DQG�%LRORJ\�6RFLHW\��%DOWLPRUH��SS�������������1RYHPEHU�������

(O� *XHGM� 3��2��� $QDO\VH� V\QWD[LTXH� SDU� FKDUW� FRPELQDQW� UqJOHV� GH� GpSHQGDQFH� HW� UqJOHV�
V\QWDJPDWLTXHV��0pPRLUH�GH�WKqVH��8QLYHUVLWp�GH�&DHQ�����VHSWHPEUH�������

(O� *XHGM� 3��2�� 	� 3�� 1XJXHV�� 8Q� DQDO\VHXU� V\QWD[LTXH� FRPELQDQW� SOXVLHXUV�
IRUPDOLVPHV� DX� VHLQ� G·XQ� FKDUW� KLpUDUFKLTXH�� $FWHV� GX� &ROORTXH� 5e&,7$/� ¶����
'RXUGDQ��VHSWHPEUH�������

(QJHOPRUH�5��	�7��0RUJDQ��HGV���%ODFNERDUG�6\VWHPV��$GGLVRQ�:HVOH\��������

(QMDOEHUW�3��	�%��9LFWRUUL��'X� ODQJDJH� DX�PRGqOH��7UDLWHPHQW� DXWRPDWLTXH� GHV� ODQJXHV��
�������������������

(YHUHWW� 6��� :DXFKRSH� .��� 3HUH]� 0�$��� $� 1DWXUDO� /DQJXDJH� ,QWHUIDFH� IRU� 9LUWXDO�
5HDOLW\� 6\VWHPV��7HFKQLFDO� 5HSRUW� RI� WKH�1DY\� &HQWHU� IRU� $UWLILFLDO� ,QWHOOLJHQFH�� 86�1DYDO�
5HVHDUFK�/DERUDWRU\��:DVKLQJWRQ�'&��������

)LNHV�5��	�1LOVVRQ�1�� -�� 675,36��$�QHZ� DSSURDFK� WR� WKH� DSSOLFDWLRQ� RI� WKHRUHP�
SURYLQJ�WR�SUREOHP�VROYLQJ��$UWLILFLDO�,QWHOOLJHQFH�������������������

)XUQDV�*��:���7��.��/DQGDXHU��/��0��*RPH]��6��7��'XPDLV��7KH�YRFDEXODU\�SUREOHP�
LQ�KXPDQ�V\VWHP�FRPPXQLFDWLRQ��&RPPXQLFDWLRQV�RI�WKH�$&0�����������������������

*DL]DXVNDV�5���7��:DNDR��.��+XPSKUH\V��+��&XQQLQJKDP��<��:LONV��'HVFULSWLRQ�RI�
WKH� /D6,(� 6\VWHP� DV� 8VHG� IRU� 08&���� LQ�� 0HVVDJH� 8QGHUVWDQGLQJ� (YDOXDWLRQ� DQG�
&RQIHUHQFH��3URFHHGLQJV�RI�WKH�6L[WK�$53$�:RUNVKRS��0RUJDQ�.DXIPDQQ��������

*HQWQHU�'RQ�	�1LHOVRQ�-DNRE��7KH�$QWL�0DF�,QWHUIDFH��&RPPXQLFDWLRQV�RI�WKH�$&0��
9RO���������$XJXVW��������SS���������

)UDGLQ� %��� /·DSSURFKH� j� GHX[� QLYHDX[� HQ� PRUSKRORJLH� FRPSXWDWLRQQHOOH� HW� OHV�
GpYHORSSHPHQWV� UpFHQWV� GH� OD� PRUSKRORJLH��7UDLWHPHQW� DXWRPDWLTXH� GHV� ODQJXHV�� �������
������SS�������

*RGpUHDX[�&���3��2��(O�*XHGM��)��5HYROWD��	�3��1XJXHV��8Q�DJHQW�FRQYHUVDWLRQQHO�
SRXU�QDYLJXHU�GDQV�OHV�PRQGHV�YLUWXHOV��+XPDQN\EHUQHWLN��%DQG�����+HIW����SS���������
������

*RGpUHDX[��&���'LHEHO��.���(O�*XHGM��3�2���5HYROWD��)��	�1XJXHV��3���$Q�,QWHUDFWLYH�
6SRNHQ� 'LDORJ� ,QWHUIDFH� WR� 9LUWXDO� :RUOGV�� LQ�� /LQJXLVWLF� &RQFHSWV� DQG� 0HWKRGV� LQ�
&6&:�� -�+�� &RQQROO\� 	� /�� 3HPEHUWRQ� HGV�� &KDSWHU� ���� SS�� ��������� 6SULQJHU�
9HUODJ��������

*RGpUHDX[� &��� 8Q� PRGqOH� G·DJHQW� FRQYHUVDWLRQQHO� SRXU� QDYLJXHU� GDQV� XQ� PRQGH� YLUWXHO��
0pPRLUH�GH�WKqVH��8QLYHUVLWp�GH�&DHQ����MDQYLHU�������
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*RGpUHDX[� &��� 3��2�� (O� *XHGM�� )�� 5HYROWD�� 	� 3�� 1XJXHV�� 8O\VVH�� $Q� ,QWHUDFWLYH�
6SRNHQ� 'LDORJXH� ,QWHUIDFH� WR� 1DYLJDWH� LQ� 9LUWXDO� :RUOGV�� /H[LFDO�� 6\QWDFWLF�� DQG�
6HPDQWLF� ,VVXHV�� LQ��3URF�� RI� WKH� ,QWHUQDWLRQDO�&RQIHUHQFH�)URP�'HVNWRS� WR�:HEWRS��9LUWXDO�
(QYLURQPHQWV�RQ�WKH�,QWHUQHW��:::�DQG�1HWZRUNV��%UDGIRUG��������$SULO�������

*RQJ�<��	�-�3��+DWRQ��$�VSHFLDOLVW�VRFLHW\�IRU�VSHHFK�XQGHUVWDQGLQJ��LQ��3URF��,(((�
,QW��&RQI��$FRXVWLFV��6SHHFK��6LJQDO�3URFHVVLQJ��������

*URV]� %�� 	� &�� 6LGQHU�� $WWHQWLRQ�� LQWHQWLRQV�� DQG� WKH� VWUXFWXUH� RI� GLVFRXUVH��
&RPSXWDWLRQDO�/LQJXLVWLFV��������������������

*UXGLQ�� -��� &RPSXWHU�6XSSRUWHG� &RRSHUDWLYH�:RUN�� +LVWRU\� DQG� )RFXV��&RPSXWHU��
YRO���������SS���������0D\�������

+DUULV�=�6���0DWKHPDWLFDO�6WUXFWXUHV�RI�/DQJXDJH��:LOH\��������

+DWRQ� -�3���1��%RX]LG��)��&KDUSLOOHW��0�&��+DWRQ�HW�DO���/H� UDLVRQQHPHQW� HQ� LQWHOOLJHQFH�
DUWLILFLHOOH� �� 0RGqOHV�� WHFKQLTXHV� HW� DUFKLWHFWXUHV� SRXU� OHV� V\VWqPHV� j� EDVHV� GH� FRQQDLVVDQFH��
,QWHU(GLWLRQV��������

+HDUVW�0��$���7H[W7LOLQJ��6HJPHQWLQJ�7H[W�LQWR�0XOWL�SDUDJUDSK�6XEWRSLF�3DVVDJHV��
&RPSXWDWLRQDO�/LQJXLVWLFV��������������������

+HDUVW� 0�� $��� &�� .DUDGL�� &DW�D�&RQH�� $Q� ,QWHUDFWLYH� ,QWHUIDFH� IRU� 6SHFLI\LQJ�
6HDUFKHV�DQG�9LHZLQJ�5HWULHYDO�5HVXOWV�XVLQJ�D�/DUJH�&DWHJRU\�+LHUDUFK\��LQ��3URF��RI�
��WK�$QQXDO�,QWHUQDWLRQDO�$&0�6,*,5�&RQIHUHQFH��3KLODGHOSKLD��3$��-XO\��������

+XGVRQ�5LFKDUG��:RUG�*UDPPDU��%ODFNZHOO��������

+XOV�� &��� %RV�� (�� 	� &ODDVVHQ��:��� $XWRPDWLF� 5HIHUHQW� 5HVROXWLRQ� RI� 'HLFWLF� DQG�
$QDSKRULF�([SUHVVLRQV��&RPSXWDWLRQDO�/LQJXLVWLF��YRO���������SS���������������

,GH�	�1���9pURQLV��-���(GV�����������7KH�7H[W�(QFRGLQJ�,QLWLDWLYH��%DFNJURXQG�DQG�&RQWH[W��
'RUGUHFKW��.OXZHU�$FDGHPLF�3XEOLVKHUV��

,%0��,%0�9RLFH7\SH�'HYHORSHU·V� WRRONLW� IRU�:LQGRZV�����3URJUDPPHU·V�5HIHUHQFH�	�
$3,�5HIHUHQFH��������

-DFTXHPLQ�&��$�6\PEROLF�DQG�6XUJLFDO�$FTXLVLWLRQ�RI�7HUPV�WKURXJK�9DULDWLRQ��,Q��
3URF��:RUNVKRS�RQ�1HZ�$SSURDFKHV�WR�/HDUQLQJ�IRU�1/3�DW���WK�,QW��-RLQW�&RQI��RQ�$UWLILFLDO�
,QWHOOLJHQFH�������

-XQJ� 0��� 1�� %DGOHU�� 	� 7�� 1RPD�� $QLPDWHG� KXPDQ� DJHQWV� ZLWK� PRWLRQ� SODQQLQJ�
FDSDELOLW\� IRU� �G�VSDFH� SRVWXUDO� JRDOV��7R�$SSHDU� LQ�7KH� -RXUQDO� RI�9LVXDOL]DWLRQ� DQG�
&RPSXWHU�$QLPDWLRQ��������

.DKQ�3��� )URP� WKH� JHQRPH� WR� SURWHRPH��/RRNLQJ� DW� D� FHOO·V� SURWHLQV��6FLHQFH��9RO��
��������2FWREHU�������SS�����������

.DUOJUHQ��-���%UHWDQ��,���)URVW��1��	�-RQVVRQ��/���,QWHUDFWLRQ�0RGHOV��5HIHUHQFH��DQG�
,QWHUDFWLYLW\� LQ� 6SHHFK� ,QWHUIDFHV� WR� 9LUWXDO� (QYLURQPHQWV�� �QG� (XURJUDSKLFV� :RUNVKRS��
0RQWH�&DUOR��'DUPVWDGW��)UDXQKRIHU�,*'��������

.RVNHQQLHPL��.���7ZR�OHYHO�PRUSKRORJ\��D�JHQHUDO�FRPSXWDWLRQDO�PRGHO�IRU�ZRUG�IRUP�UHFRJQLWLRQ�
DQG� SURGXFWLRQ�� 3XEOLFDWLRQ� Q�� ����'HSDUWPHQW� RI�*HQHUDO� /LQJXLVWLFV��8QLYHUVLW\� RI�
+HOVLQNL��������
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/HQRLU�$���5��0DOJRX\UHV��0��5HYHQX��)DVW�&RPSXWDWLRQ�RI�WKH�6XUIDFH·V�1RUPDOV�RI�
D���'�'LVFUHWH�2EMHFW��3URFHHGLQJV�'LVFUHWH�*HRPHWU\� IRU�&RPSXWHU� ,PDJHU\� ¶����6SULQJHU��
������

/XGZLJ�0���0DQLSXODWLRQ�YRQ�*HKLUQELOGHUQ�PLW�JHVSURFKHQHU�6SUDFKH��'LSORPDUEHLW�GHU�)+�
5DYHQVEXUJ�:HLQJDUWHQ��2NWREHU�������

/XGZLJ�0���$��/HQRLU��	�3��1XJXHV��$�&RQYHUVDWLRQDO�$JHQW�WR�1DYLJDWH�LQWR�05,�
%UDLQ�,PDJHV��LQ��3URF��,QWHUIDFHV�����0RQWSHOOLHU��������PDL��������

0DJHUPDQ� '�0��� 1DWXUDO� /DQJXDJH� 3DUVLQJ� DV� 6WDWLVWLFDO� 3DWWHUQ� 5HFRJQLWLRQ�� 3K'�
'LVVHUWDWLRQ��6WDQIRUG�8QLYHUVLW\��������

0DUFXV�0��6DQWRULQL�%���	�0DUFLQNLHZLF]�0��%XLOGLQJ�D�/DUJH�$QQRWDWHG�&RUSXV�RI�
(QJOLVK��WKH�3HQQ�7UHHEDQN��&RPSXWDWLRQDO�/LQJXLVWLFV����������������������

0F0DKRQ� -��	�)�� 6PLWK�� ,PSURYLQJ� 6WDWLVWLFDO� /DQJXDJH�0RGHO� 3HUIRUPDQFH�ZLWK�
$XWRPDWLFDOO\�*HQHUDWHG�:RUG�+LHUDUFKLHV��&RPSXWDWLRQDO�/LQJXLVWLFV�� ���������������
������

0HO·FXN� ,�$���'HSHQGHQF\� 6\QWD[�� 7KHRU\� DQG� 3UDFWLFH�� 6WDWH� 8QLYHUVLW\� RI� 1HZ� <RUN�
3UHVV��������

0HULDOGR� %�� 7DJJLQJ� (QJOLVK� 7H[W� ZLWK� D� 3UREDELOLVWLF� 0RGHO�� &RPSXWDWLRQDO�
/LQJXLVWLFV�����������������������

0LOOHU�*�� $��:RUG1HW�� $� /H[LFDO�'DWDEDVH� RI�(QJOLVK��&RPPXQLFDWLRQ� RI� WKH�$&0��
1RYHPEHU��������������

0LFKDOVNL� 5�� 6��� -�� *�� &DUERQHOO�� 	� 7�� 0LWFKHOO�� 0DFKLQH� /HDUQLQJ�� $Q� $UWLILFLDO�
,QWHOOLJHQFH�$SSURDFK��6SULQJHU�9HUODJ��������

1RZDN�5DFKHO��(QWHULQJ� WKH�SRVWJHQRPH�HUD��6FLHQFH��9RO������ ������2FWREHU�������
SS�����������

1XJXHV�3��� -�� 6WHLQPHW]�� -��3��+DWRQ��0��0��*DOWHDX�� DQG�*��6LHVW��8VLQJ�$UWLILFLDO�
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