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L’œuvre de réflexion scientifique
et de haute vulgarisation

d'un grand théoricien de la physique :
Olivier Costa de Beauregard

REMI SAUMONT

9 villa St Georges 92160 Antony France

RESUME. Une Analyse de l’œuvre épistémologique de Costa de Beaure-
gard est effectuée essentiellement à partir des trois livres : «La notion de
temps» «Le second principe de la science du temps» et «Le temps déployé»
qu’il a consacrés à cette activité de réflexion et qui permettent de bien
connaître la pensée de ce théoricien fécond et rigoureux.

Il y a deux siècles il était encore possible pour un esprit éclairé, mais non
spécialiste, de prendre connaissance et de pouvoir discuter de bon nombre
des écrits scientifiques des maîtres de la physique ou de la chimie. Si la ma-
thématique avait déjà, dès cette époque et dans beaucoup de ses branches,
pris un tour abscons pour "l'honnête homme", les sciences dites expérimen-
tales par leur aspect concret lui demeuraient accessibles. Ce n'est que lorsque
la nécessité de pénétrer l'intimité de la matière a commencé à prendre corps
avec tout d'abord le développement de l'atomistique que les écrits scientifi-
ques des chimistes et plus encore des physiciens sont devenus plus difficile-
ment déchiffrables par le non initié. Il n'est que de relire les comptes-rendus
de l'Académie des Sciences et de comparer les notes publiées par exemple à
un siècle d'intervalle: celles de la fin du 19ème siècle (de Becquerel ou des
Curie par  exemple) et celles d'aujourd'hui. A la fin du 19ème siècle, rares
encore étaient les notes de physique qui ne pouvaient pas être comprises par
un bachelier ès sciences; il en va tout différemment de nos jours, notes qui,
pour beaucoup d'entre elles, nécessitent  maintenant pour être appréciées une
connaissance mathématique du niveau de la licence, ce qui n'est même plus



��� ,QVHUW�DXWKRUV�QDPHV��$��)LUVWDXWKRU
YUDL�SRXU�FHUWDLQV�WUDYDX[�GH�SK\VLTXH�WKpRULTXH�TXL�QH�VRQW�XWLOHPHQW�DFFHV�VLEOHV�TXH�SRXU�OH�QRPEUH�UHVWUHLQW�GH�VSpFLDOLVWHV�GH�OD�TXHVWLRQ�PLVH�HQ�MHX�/D�PDWKpPDWLVDWLRQ� GH� OD� SK\VLTXH� HVW� YLWH� DSSDUXH� HQ� HIIHW� FRPPH� XQH�QpFHVVLWp�HW�OHV�/DSODFH��*DXVV�RX�+DPLOWRQ�SRXU�Q
HQ�FLWHU�TXH�TXHOTXHV�XQV�pWDLHQW�GH�VXUFURvW�GH�ERQV�PDWKpPDWLFLHQV�HW�Q
HVW�FH�SDV�j�SDUWLU�GH�GpYHORS�SHPHQWV�HVVHQWLHOOHPHQW�PDWKpPDWLTXHV�TXH�0D[ZHOO�D�pWDEOL� O
H[LVWHQFH�GHV�RQGHV� pOHFWURPDJQpWLTXHV��/HXUV� VXFFHVVHXUV�� VH� GHYDLHQW� HX[� DXVVL� GH� IDLUH�XVDJH�GH�KDXWHV�PDWKpPDWLTXHV�FRPPH�(LQVWHLQ�HW�0LQNRZVNL�DYHF�OH�FDOFXO�WHQVRULHO� RX� +HLVHQEHUJ� SRXU� OH� FDOFXO�PDWULFLHO�� &HSHQGDQW� LO� DSSDUDvW� TXH�SRXU�FHV�GHUQLHUV��GH�PrPH�TXH�SRXU�3ODQFN RX�GH�%URJOLH��OD�PDWKpPDWLTXH�pWDLW� DYDQW� WRXW� FRQVLGpUpH� FRPPH� XQ� RXWLO� TX
LO� FRQYHQDLW� G
XWLOLVHU� FRPPH�WHO��$XVVL�� WRXV� RQW� pSURXYp� OD� QpFHVVLWp� � G
H[SOLFLWHU� OHXU� GpPDUFKH� VFLHQWL�ILTXH� HQ� WHUPHV� GH� ODQJDJH� FRPPXQ��7RXV�� HQ� HIIHW�� SDUDOOqOHPHQW� j� OHXUV�SXEOLFDWLRQV�VFLHQWLILTXHV�RQW�pSURXYp�OH�EHVRLQ�GH�SXEOLHU�GHV�OLYUHV�TXH�O
RQ�SHXW� FRQVLGpUHU�� FRPPH� GHV� RHXYUHV� GH� SKLORVRSKLH� GHV� VFLHQFHV� ELHQ� V�U��PDLV�DXVVL�GH�IDLW�HW�SOXV�SURVDwTXHPHQW�FRPPH�GHV�RHXYUHV�GH�YXOJDULVDWLRQ��(Q� OD�PDWLqUH�� O
H[HPSOH OH� SOXV� FDUDFWpULVWLTXH� HVW� FHOXL� GH�+HQUL�3RLQFDUp��PDWKpPDWLFLHQ� HW� SK\VLFLHQ� GH� JUDQG� UHQRP� GRQW� OD� WULORJLH� �/D� VFLHQFH� HW�O
K\SRWKqVH�� /D� YDOHXU� GH� OD� VFLHQFH� HW� 6FLHQFH� HW� PpWKRGH�� SXEOLpH� FKH]�)ODPPDULRQ�HVW�XQ�PRGqOH�GX�JHQUH��&HV�WURLV�RXYUDJHV�HQ�HIIHW�QH�FRPSRU�WHQW� TXH� GH� UDUHV� GpYHORSSHPHQW� PDWKpPDWLTXHV�� LQGLVSHQVDEOHV� ELHQ� V�U��PDLV�WRXW�j�IDLW��pOpPHQWDLUHV�HW�FRPSUpKHQVLEOHV�SDU�XQ�JUDQG�SXEOLF�

'qV�FHWWH�pSRTXH�OD�FRPSOH[LWp�FURLVVDQWH�GHV�WUDYDX[�VFLHQWLILTXHV�D�GRQF�PHQp� DX� GpYHORSSHPHQW SUROLILTXH� G
XQH� � YXOJDULVDWLRQ� TXL� Q
D� SDV� WRXMRXUV�HX� OD� ULJXHXU�QpFHVVDLUH� ORUVTX
HOOH�D�pWp�HIIHFWXpH�SDU�GHV�FKURQLTXHXUV�VSp�FLDOLVpV� PDLV� SDUIRLV� LQVXIILVDPPHQW� IRUPpV�� 8Q� VHXO� H[HPSOH�� SDUPL� WDQW�G
DXWUHV�� VXIILUD� D� LOOXVWUHU� FHWWH� DSSUpFLDWLRQ�� F
HVW� FHOXL� GH� FHWWH� DIILUPDWLRQ�ILJXUDQW�GDQV�OHV�UpSRQVHV�G
XQ�MRXUQDOLVWH�VFLHQWLILTXH�j�XQ�FRXUULHU�GHV�OHF�WHXUV�GX�SOXV�DQFLHQ�GH�QRV�SpULRGLTXHV�GH�YXOJDULVDWLRQ��6FLHQFH�HW�YLH��QX�PpUR�GH�)pYULHU���������FRPPH�RQ�OH�VDLW�OD�YLWHVVH�GX�IOX[�G
pOHFWURQV GDQV�OHV� FRQGXFWHXUV� HVW� GH� � O
RUGUH� GX�PqWUH� SDU� VHFRQGH��� /H� FDOFXO� G
XQH� WHOOH�YLWHVVH�HVW�SRXUWDQW�pOpPHQWDLUH�HW�IDLUH�j�VRQ�SURSRV�XQH�HUUHXU�GDQV�XQ�UDS�SRUW�GH�������j���HVW�GLIILFLOHPHQW�H[FXVDEOH��$�OD�YpULWp�� OD�YXOJDULVDWLRQ�VFLHQWLILTXH�GRQW�XVH�HW�SDUIRLV�DEXVH�O
pSLVWp�PRORJLH�QH�GRLW�SDV�rWUH�FRQVLGpUpH�FRPPH�XQ�JHQUH�PLQHXU�HW�GRLW�DX�FRQ�WUDLUH�IDLUH�O
REMHW�GH�OD�SOXV�JUDQGH�DWWHQWLRQ��LO�Q
HQ�VHUDLW�SRXU�SUHXYH�TX
XQ�H[WUDLW� G
XQH� FRQIpUHQFH� IDLWH� SDU�+HQUL� 3RLQFDUp� �3RXUTXRL� O
HVSDFH� D� WURLV�GLPHQVLRQV�� GRQW� � OH� WH[WH� ILJXUH� GDQV� OH� OLYUH� SXEOLp� GDQV� OD� FROOHFWLRQ�)ODPPDULRQ��DSUqV�VD�PRUW���'HUQLqUHV�SHQVpHV���2Q�WURXYH�GDQV�OH� WH[WH�HQ�



/¶°XYUH�GH�UpIOH[LRQ�VFLHQWLILTXH« ���
TXHVWLRQ�OD�SKUDVH�VXLYDQWH��DIILUPDWLRQ�UHSULVH�SDU�5HLFKHQEDFK����WRXWHV�OHV�GLPHQVLRQV�GHV�REMHWV�SRXUUDLHQW�rWUH�DXJPHQWpHV�GDQV�XQH�PrPH�SURSRUWLRQ��VDQV� TXH� QRXV� SXLVVLRQV� OH� VDYRLU�� SRXUYX� TXH� QRV� LQVWUXPHQWV� GH� PHVXUH�SDUWLFLSHQW�j�FHW�DJUDQGLVVHPHQW�9RLOj�XQH�DIILUPDWLRQ�SDUWLFXOLqUHPHQW�FDUDFWpULVWLTXH�G
XQ� �DSKRULVPH�GH�SXUH�PDWKpPDWLTXH�TXL��LQYRORQWDLUHPHQW�"��QpJOLJH�OHV��ORLV�OHV�SOXV�pOpPHQ�WDLUHV� GH� OD� SK\VLTXH�� HQ�SDUWLFXOLHU� WRXW� � G
DERUG�FHOOHV�GH� OD� UpVLVWDQFH�GHV�PDWpULDX[�� ,O� QH� VDXUDLW� \� DYRLU� � GH� VLPLOLWXGH� SK\VLTXH� FRPSOqWH� HQWUH� XQ�PRQGH�GRQQp�HW�FHOXL�GRQW��WRXWHV�OHV�GLPHQVLRQV�VHUDLHQW�GL[�IRLV�SOXV�JUDQ�GHV��/D�SOXSDUW�GHV��REMHWV�G
XQ�PRQGH�TXL�YHUUDLW�VHV�GLPHQVLRQV�PXOWLSOLpHV�SDU����SDU��H[HPSOH�V
pFURXOHUDLHQW�VXU�HX[�PrPHV�GX�IDLW�GH�OHXUV�SRLGV�TXL��FURLW�FRPPH�OD�SXLVVDQFH���GH�OD�ORQJXHXU�DORUV�TXH�OD�UpVLVWDQFH�PpFDQLTXH�GH� OD�PDWLqUH� TXL� OHV� FRQVWLWXH� QH� FURLW� TXH� FRPPH� OD� SXLVVDQFH� �� GH� FHWWH�PrPH�ORQJXHXU��,O�HVW�YUDL�TXH�FHWWH�pYHQWXDOLWp�QH�VHUDLW�WHOOH�TXH�VL�OD�VWUXF�WXUH�LQWLPH�GH�OD�PDWLqUH�pWDLW�FRQVHUYpH�FH�TXL�HVW�SUREDEOHPHQW�VRXV�HQWHQ�GX�GDQV�O
DIILUPDWLRQ�HQ�TXHVWLRQ�FDU�OHV�ORLV�SK\VLTXHV�G
XQ�PRQGH��j�VXSSR�VHU� TX
LO� SXLVVH� H[LVWHU�� GRQW� OHV� DWRPHV� HW� OHV� SDUWLFXOHV� YHUUDLHQW� OHXUV� GL�PHQVLRQV� VRXPLVHV� HOOHV�PrPHV� DX� SURFHVVXV� � G
DJUDQGLVVHPHQW� VHUDLHQW�SUREDEOHPHQW�FRQVLGpUDEOHPHQW�PRGLILpHV�,O� DSSDUDvW� GRQF� TXH� WRXWH� YXOJDULVDWLRQ� VFLHQWLILTXH� XWLOLVpH� GDQV� XQ� EXW�pSLVWpPRORJLTXH�QH�VDXUDLW�VH�FRQWHQWHU�GX�VHXO�ODQJDJH�FRPPXQ�HW�GHV�GRQ�QpHV� G
XQH� PrPH� GLVFLSOLQH�� PDLV� GHYUD� QpFHVVDLUHPHQW� V
DSSX\HU� VXU� XQ�PLQLPXP�GH� IRUPDOLVPH�PDWKpPDWLTXH� �FRPPH� SDU� H[HPSOH� FHOXL� GH� O
DQD�O\VH� GLPHQVLRQQHOOH�� HW� SUHQGUH� HQ� FRPSWH� OH�PD[LPXP�GH�GRQQpHV� \� FRP�SULV�FHOOHV�IDLVDQW�DSSHO�j�GHV�GLVFLSOLQHV�RX�GHV�VXMHWV�G
RUGUH�YRLVLQ�/HV� RHXYUHV� GH�YXOJDULVDWLRQ� pSLVWpPRORJLTXH�GH�QRPEUHX[� VFLHQWLILTXHV��\� FRPSULV� OHV� SOXV� UHQRPPpV�� GXUDQW� OHV� VLqFOHV� TXL� YLHQQHQW� GH� V
pFRXOHU��Q
RQW�VRXYHQW�UpSRQGX�TX
LPSDUIDLWHPHQW�RX�PrPH�SDV�GX�WRXW�j�GH�WHOV�FULWq�UHV� FH� TXL�� FRPPH� SRXU� 3RLQFDUp� RX� WDQW� G
DXWUHV� �$UDJR�� %HUWKHORW� HWF��� D�UHQGX�SRXU�OH�PRLQV�KDVDUGHXVH�OHXU�YDOHXU�G
DQWLFLSDWLRQ�8Q� WHO� UHSURFKH�� SRXUWDQW� VL� VRXYHQW� MXVWLILp�� QH� VDXUDLW� rWUH� RSSRVp�YDOD�EOHPHQW� j� O¶°XYUH� pSLVWpPRORJLTXH�GH�&RVWD� GH�%HDXUHJDUG� HW� FH� ORQJ�SUp�DPEXOH�D�VXUWRXW�SRXU�EXW�GH�SHUPHWWUH�HQVXLWH�GH�PLHX[�PHWWUH�HQ�pYLGHQFH�OD�YDOHXU�HW�O
RULJLQDOLWp�GH�VD�GpPDUFKH�

/¶°XYUH�pSLVWpPRORJLTXH�GH�&RVWD�GH�%HDXUHJDUG�D�WRXW�G
DERUG�FRQFHUQp�OD�QDWXUH�GH�VHV�SURSUHV�UHFKHUFKHV�VXU�OD�UHODWLYLWp�HW�OHV�TXDQWD��&H�VRQW�GHV�VXMHWV�TXL�RQW�IDLW�O
REMHW�GHV�WUDYDX[�GH�UpIOH[LRQ�GH�QRPEUHX[�WKpRULFLHQV��j�FRPPHQFHU� SDU� (LQVWHLQ� OXL�PrPH� RX� SDU� 3ODQFN� RX� +HLVHQEHUJ�� PDLV� OD�SOXSDUW� GH� FHV� WKpRULFLHQV�� j� OD� VXLWH� GHV� SLRQQLHUV��RQW�GLVVHUWp� VRLW� VXU� O
XQ�



��� ,QVHUW�DXWKRUV�QDPHV��$��)LUVWDXWKRU
VRLW�VXU�O
DXWUH�GH�FHV�JUDQGV�VXMHWV�DORUV�TXH�SHX�G¶HQWUH�HX[�VH�VRQW�YUDLPHQW�VRXFLpV�GH� O
XWLOLWp�G
XQH�GpPDUFKH�pSLVWpPRORJLTXH�GH�V\QWKqVH�j�O¶pJDUG�GH�FHV�GHX[�GLVFLSOLQHV�MXJpHV�GLIILFLOHPHQW�FRPSDWLEOHV�&
HVW�j�FHWWH�LQFRPSDWL�ELOLWp� VXSSRVpH� TXH� V
HVW� WRXW� G
DERUG� DWWDTXp�&RVWD� � GH�%HDXUHJDUG�� ,O� pFULW�GDQV� O
DYHUWLVVHPHQW�GH�VRQ�RXYUDJH��/D��QRWLRQ�GH�WHPSV��SXEOLp�FKH]�+HU�PDQQ�HQ����� ���/
RULJLQDOLWp�GX�Q{WUH��VRQ�OLYUH��HVW�SHXW�rWUH�G
DYRLU�YRXOX�SUpVHQWHU� XQH� pSLVWpPRORJLH� XQLWDLUH� GH� FHV� GHX[� JUDQGHV� WKpRULHV�� FRQIRU�PpPHQW�DX��EXW�TXH�QRXV�DYLRQV�DVVLJQp�j�QRV�UHFKHUFKHV��HQ�RSpUHU� OD�V\Q�WKqVH��&H� OLYUH�HVW�GH�SULPH�DERUG�XQ�H[SRVp�FODLU�HW� WUqV�GRFXPHQWp�KLVWRULTXH�PHQW�GX�GpYHORSSHPHQW�GH�OD�SK\VLTXH�PDWKpPDWLTXH�HW��j�YUDL�GLUH��XQ�PR�GqOH�GH�FH�TXH�GRLW�rWUH�XQH�YXOJDULVDWLRQ�GH�TXDOLWp�TXL�VDLW�GpJDJHU�O
LPSRU�WDQFH� UHODWLYH� GX� U{OH� GHV� DYDQFpHV� VXFFHVVLYHV� HQ�PDWLqUH�GH�FRQQDLVVDQFH��'qV� OHV�SUHPLqUHV�SDJHV� LO� VDLW�PHWWUH� O
DFFHQW�VXU�FH�TXL�� WUqV� W{W��SUpVDJHDLW�OHV� GpYHORSSHPHQWV� XOWpULHXUV� TXL� RQW� UpYROXWLRQQp� OD� SK\VLTXH�GX�GpEXW� GX�YLQJWLqPH� VLqFOH� FRPPH� SDU� H[HPSOH� FHUWDLQV� DVSHFW� GX� IRUPDOLVPH� GH� OD�PpFDQLTXH� DQDO\WLTXH�� ,O� PHW� DXVVL� O
DFFHQW� VXU� OH� �FDUDFWqUH� KpWpURJqQH��TX
DYDLW� OD�PpFDQLTXH� UDWLRQQHOOH� SRXU� ODTXHOOH� LO� Q
H[LVWDLW� SDV� GH� YpULWDEOH�V\QWKqVH� HQWUH� OD� �G\QDPLTXH�� HW� OH� �JUDYLILTXH��� F
HVW� j� GLUH� HQ� GpILQLWLYH�HQWUH�OHV�IRUFHV�G
LQHUWLH�HW�OHV�IRUFHV�GH�JUDYLWDWLRQ��V\QWKqVH�TXL�VHUD�UpDOLVpH�SDU� OD�UHODWLYLWp�JpQpUDOH��'H�OD�PrPH�PDQLqUH�LO�SDVVH�HQ�UHYXH�O
pOHFWURPD�JQpWLVPH�HQ� UDSSHODQW� FRPPHQW�JUkFH�j�0D[ZHOO� FHWWH�GLVFLSOLQH�� UHODWLYLVWH�DYDQW� OH� OHWWUH���DQQH[D��O
RSWLTXH��SXLV� OD� WKHUPRG\QDPLTXH�HW�HQ�SDUWLFXOLHU�FHOOH�GX�UD\RQQHPHQW�TXL�PqQHUD�DX[��TXDQWD�,O�HVW�FODVVLTXH�HQ�pSLVWpPRORJLH�PRGHUQH�GH�IDLUH�pWDW�GX�PDODLVH�TXL�Up�JQDLW�HQ�SK\VLTXH�GH�OD�ILQ�GX���qPH�VLqFOH��PDODLVH�TXL�GpFRXODLW�GHV�TXHV�WLRQV�TXH�SRVDLHQW�FHUWDLQV GHV�UpVXOWDWV�GH�O
RSWLTXH�FLQpPDWLTXH�j�SURSRV�GH�O
H[LVWHQFH�GH�O
pWKHU�HW�GH�OD�QRWLRQ�GH�UHSqUH�DEVROX��RQ�H[SOLTXH�DLQVL��PDLV�VRXYHQW� GH� PDQLqUH� VRPPDLUH�� SRXUTXRL� OD� UHODWLYLWp� UHVWUHLQWH�� PDOJUp� VRQ�FDUDFWqUH�UpYROXWLRQQDLUH�D�UDSLGHPHQW�pWp�DFFHSWpH�FRPPH�VROXWLRQ�GHV�SUR�EOqPHV�DLQVL�VRXOHYpV�'DQV�VRQ�OLYUH�&RVWD�GH�%HDXUHJDUG��OXL��D�H[DPLQp�GH�PDQLqUH�DSSURIRQ�GLH�OHV�UHVVRUWV�GX�PDODLVH�HQ�TXHVWLRQ�TX
LO�IDLW�UHPRQWHU�j�*DOLOpH��6RQ�pWXGH�QH� ODLVVH� DXFXQH�SRLQW� GH� F{Wp� HQ�SDUWDQW� GHV�SUHPLqUHV�PHVXUHV�DVWURQRPL�TXHV� GH� 5RPHU� TXL� PRQWUD� GqV� ����� TXH� OD� � OXPLqUH� VH� SURSDJH� DYHF� XQH�YLWHVVH�ILQLH�PDLV�WUqV�pOHYpH��SXLV�HQ�DQDO\VDQW� OHV�H[SpULHQFHV�G
$UDJR��TXL�KHXUHXVHPHQW�j� IDLW�DXWUH�FKRVH�TXH�SUpGLUH� OD�PRUW�SDU�DVSK\[LH�GHV�SDVVD�JHUV� GHV� WUDLQV� VRXV� OHV� WXQQHOV�� HW� OD� IRUPXODWLRQ� GH� )UHVQHO� G
XQ� HQWUDvQH�PHQW�SDUWLHO�GH�O
pWKHU�SDU�OHV�FRUSV�WUDQVSDUHQWV�TX
LO�TXDOLILH�GH�JpQLDOH�HQ�FH�VHQV�TX
HOOH�H[SOLFLWH� OD�QpJOLJHQFH�GH�WHUPHV�GX�VHFRQG�RUGUH�GRQW�OH�FDUDF�



/¶°XYUH�GH�UpIOH[LRQ�VFLHQWLILTXH« ���
WqUH�SUHQGUD�XQH�WHOOH�LPSRUWDQFH�GDQV�OD�GLVFXVVLRQ�j�SURSRV�GH�OD�GHX[LqPH�H[SpULHQFH�GH�0LFKHOVRQ�HW�GH�OD�IRUPXOH�GH�/RUHQW]�HW�)LW]JHUDOG��,O�QRXV�GLW��G
DSUqV�/DXH��TXH�OD�IRUPXOH�G
HQWUDvQHPHQW�GHV�RQGHV�GH�)UHVQHO�Q
pWDLW�ULHQ�G
DXWUH�TX
XQH�VSpFLILFDWLRQ�SDUWLFXOLqUH��DYDQW�OD�OHWWUH��GH�OD�IRUPXOH�GH�FRP�SRVLWLRQ�GHV�YLWHVVHV�GH�OD�UHODWLYLWp�UHVWUHLQWH��/HV�GLYHUVHV�H[SpULHQFHV�GX�SUHPLHU�RUGUH�HIIHFWXpHV�HQ�JUDQG�QRPEUH�DX�FRXUV� GX� ��qPH� VLqFOH� VRQW� SDVVpHV� HQ� UHYXH� GRQW� FHOOHV� GH� )L]HDX� TXL� HQ������YpULILD�GLUHFWHPHQW�OD�IRUPXOH�G
HQWUDvQHPHQW�GHV�RQGHV�GH�)UHVQHO��SXLV�FHOOHV� GH�0LFKHOVRQ�0RUOH\� HW� GH� =HHPDQ� HW� HQILQ� FHOOHV� G
$QJVWU|P� HW� GH�0DVFDUW�SRXU�OHVTXHOOHV�WRXW�HIIHW�'RSSOHU��GpILQL����DQV�SOXV�WDUG��HVW�pOLPL�Qp�HW�SRXU�OHVTXHOOHV�OH�QRPEUH�G
RQGH�GX�SUHPLHU�RUGUH�HQ�EpWD�HVW�LQGpSHQ�GDQW�GH�OD�GLUHFWLRQ�GH�SURSDJDWLRQ��/HV�UpVXOWDWV�QpJDWLIV�GH�FHV�H[SpULHQFHV�HQ�FH�TXL�FRQFHUQH�OH�YHQW�G
pWKHU�DPHQDLHQW�GRQF�j�SHQVHU�TXH� WRXW�HIIHW�GH�FH�VXSSRVp�YHQW�G
pWKHU�VH� WURXYH�H[DFWHPHQW�pOLPLQp�DX�SUHPLHU�RUGUH��,O�UHVWDLW�GRQF�j XWLOLVHU�XQ�LQWHUIpURPq�WUH�j�GHX[�IDLVFHDX[�ODUJHPHQW�VpSDUpV�VH�SURSDJHDQW�j�DQJOH�GURLW�SHUPHWWDQW�OD��UHFKHUFKH�G
XQ�HIIHW�GH�VHFRQG�RUGUH�GH�FH�YHQW�G
pWKHU�FH�TXL�IXW��O
REMHW�GH�OD� GHX[LqPH� VpULH� G
H[SpULHQFHV� GH�0LFKHOVRQ� HW�0RUOH\� HIIHFWXpH� DYHF� XQ�VRLQ�H[SpULPHQWDO�LUUpSURFKDEOH��&RPPH�RQ�VDLW�VRQ�UpVXOWDW�IXW�DXVVL�QpJDWLI�&
HVW�FH� UpVXOWDW�QpJDWLI�TXL�DPHQD�)LW]JHUDOG�HW�+��$�/RUHQW]�j�VXSSRVHU�TXH�OH�YHQW�G
pWKHU�SURYRTXH�XQH�FRQWUDFWLRQ�GH�WRXWHV�OHV�ORQJXHXUV�ORQJLWX�GLQDOHV� HW� FHFL� VHORQ� XQH IRUPXOH� GH� SXUH� FLQpPDWLTXH� SXLVTX
HOOH� QH� IDLW�LQWHUYHQLU�TXH�OD�YLWHVVH�(Q� O
RFFXUUHQFH� OD� FULWLTXH�pSLVWpPRORJLTXH�GH� O
DXWHXU�j� O
pJDUG� �GH�FHWWH�LQWHUSUpWDWLRQ�VH�IDLW�DFHUEH�FDU�HQ�HIIHW�VHORQ�FHWWH�FRQFHSWLRQ�OH�VHXO�U{OH�GX�YHQW� G
pWKHU� �G
H[LVWHQFH� SXUHPHQW�PpWDSK\VLTXH�� DXUDLW� pWp� G
HVFDPRWHU� VHV�SURSUHV�HIIHWV�REVHUYDEOHV�(Q�IDLW��LO�\�DYDLW�UpHOOHPHQW�XQH�VRUWH�G
HIIDUHPHQW�GHYDQW��O
pQRUPLWp��GHV�FRQFOXVLRQV�TXL�GpFRXODLHQW�GHV�UpVXOWDWV�HQ�TXHVWLRQ�HW�F
HVW�SHXW�rWUH�j�XQ�WHO�VHQWLPHQW� LQGXLVDQW� XQ� UpIOH[H� GH� SUXGHQFH� VFLHQWLILTXH� H[DJpUpH� TX
LO� IDXW�DWWULEXHU� OH�PDQTXH� G
DXGDFH� GHV�9RLJW�� /RUHQW]� HW� 3RLQFDUp� SRXU� DOOHU� MXV�TX
DX�ERXW�GH�OHXUV�FRQFOXVLRQV�UpYROXWLRQQDLUHV�&
HVW� FH� TX
D�PRQWUp� &RVWD� GH�%HDXUHJDUG� � GDQV� VD� ORQJXH� HW� SpQpWUDQWHDQDO\VH�GX�WUDYDLO�GH�FHV�DXWHXUV��LO�D�pFULW���/
RQ�UHVWH�DXMRXUG
KXL�FRQIRQGX�TXH� O
DXWHXU� GH� /D� VFLHQFH� HW� O
K\SRWKqVH� HW� GH� 6FLHQFH� HW� PpWKRGH�� DSUqV�DYRLU� DVVXUp� WRXWHV� OHV� EDVHV�� SKLORVRSKLTXHV�� SK\VLTXHV��PDWKpPDWLTXHV�� GH�O
LPPLQHQWH�WKpRULH�GH�OD UHODWLYLWp��Q
DLW�SDV�IHUPp�OXL�PrPH�OH�FHUFOH�GH�VRQ�°XYUH� HQ� DIILUPDQW� VLPSOHPHQW� TXH� O
HVSDFH� HW� OH� WHPSV� ORFDX[� G
XQ�PrPH�UHSqUH� JDOLOpHQ� VRQW� O
HVSDFH� HW� OH� WHPSV� SHUoXV� HW� YpFXV� GDQV� FH� UHSqUH�� HW�TX
LO� DLW� FRQWLQXp�� FRPPH�/RUHQW]��j�VH� UpIpUHU�HQ�SHQVpH�j� O
LGpDO� UHSqUH�GLW�
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DEVROX�� R�� O
pWKHU� HVW� VXSSRVp� LPPRELOH�� HW� O
HVSDFH� HW� OH� WHPSV� FRQVLGpUpV�FRPPH�YUDLV��,O� UDSSHOOH�TXH�GpMj�0D[ZZHOO��SDU�XQ� VFUXSXOH� LQDYRXp��Q
DYDLW� �SDV�RVp�SRVHU�F� ����GRQF�VDQV�GLPHQVLRQ��GDQV�OHV�IRUPXOHV�GH�O
pOHFWURPDJQpWLVPH��F
HVW�j�GLUH�GH�UHQGUH�DLQVL�VROLGDLUHV�OHV�GHX[�pWDORQV�GH�ORQJXHXU�HW�GH�WHPSV�FH�TXL�DXUDLW�pWp�XQH�UpGXFWLRQ�GH�EDVH�GLPHQVLRQQHOOH�SDUIDLWHPHQW� MXVWLILpH�PHQDQW�GRQF�j�FRQVLGpUHU�OD�YLWHVVH�GH�OD�OXPLqUH�FRPPH�XQH�FRQVWDQWH�IRQ�GDPHQWDOH��&RPPH�LO�OH�IDLW�UHPDUTXHU��FHWWH�DWWLWXGH�DXUDLW�SHUPLV�GH�UpVRX�GUH� O
LUULWDQW�SUREOqPH�SRVp�GDQV� OH� V\VWqPH�GLPHQVLRQQHO�*LRUJL�HQ�PDWLqUH�G
pOHFWURPDJQpWLVPH�SDU�O
H[LVWHQFH�GH�GHX[�FRQVWDQWHV��XQLYHUVHOOHV��FHOOH�GH�O
pOHFWURVWDWLTXHV�HW�FHOOH�GH�OD�PDJQpWRVWDWLTXH�SRXU�OD�SULVH�HQ�FRQVLGpUDWLRQ�GX��SRXYRLU�LQGXFWHXU�VSpFLILTXH�GX�YLGH�3RXU� UpVXPHU�� FRPPH� OH� GLW� O
DXWHXU�� sDYHF� (LQVWHLQ� OD� FLQpPDWLTXH� VH�VRXPHWWDLW�j�OD�ORL�GH�O
RSWLTXH���HQ�IDLW�GRQF�j�OD�ORL�GH�O
pOHFWURPDJQpWLVPH�HW�FH�QH�VHUD�TX
HQVXLWH��PDLV����DQV�SOXV�WDUG��TX
DYHF�OH�GpYHORSSHPHQW�GH�OD�PpFDQLTXH� RQGXODWRLUH� GH� /RXLV� GH� � %URJOLH�� OD� G\QDPLTXH� IHUD� TXHOTXH�FKRVH�G
DQDORJXH�DYHF�FH�TX
RQ�D�SX�DSSHOHU��OHV�RQGHV�GH�PDWLqUH���2Q�YRLW�Oj�OH�GURLW�ILO�GH�OD�SHQVpH�V\QWKpWLTXH�GH�&RVWD�GH %HDXUHJDUG�TXL�pFULW��2Q�WRORJLTXHPHQW� SDUODQW�� LO� VHUDLW� GRQF� WUqV� IDX[� GH� SHQVHU� TXH� OD� FRQVWDQWH�XQLYHUVHOOH�F�HVW�pWUDQJqUH�j�OD�PpFDQLTXH��(OOH�OXL�HVW�DX�FRQWUDLUH�WRXW�DXVVL�FRQQDWXUHOOH�TX
j�O
pOHFWURPDJQpWLVPH�HW�OD�WKpRULH�GH�OD�UHODWLYLWp�VH�GpGXLUDLW�WRXW�DXVVL�ELHQ�GHV�pTXDWLRQV�JpQpUDOHV�GH�OD�PpFDQLTXH�RQGXODWRLUH�TXH�GHV�pTXDWLRQV� � SDUWLFXOLqUHV� GH� O
pOHFWURPDJQpWLVPH��� (Q� IDLW�� F� GpILQLVVDQW� XQH�pTXLYDOHQFH�HQWUH�OH� WHPSV�HW�OD�ORQJXHXU��Q
HVW�TXH�OD�YLWHVVH�OLPLWH�GHV�FRU�SXVFXOHV� GH� PDVVH� SURSUH� QXOOH� VH� GpSODoDQW� GDQV� XQ� FRQWLQXXP� j� TXDWUH�GLPHQVLRQV� WHO�TX
LO�D�pWp�GpILQL�HQ������SDU�0LQNRZVNL�HW�DGRSWp�SDU�(LQV�WHLQ�FDU�VD�SULVH�HQ�FRPSWH�SHUPHW�G
pYLWHU�GHV�LQWHUSUpWDWLRQV�HUURQpHV��&HOOH�GH�%HUJVRQ�j�SURSRV�GH�OD�UHODWLYLWp�GDQV�VRQ�OLYUH��'XUpH�HW�VLPXOWDQpLWp��HVW�XQ�PRGqOH�GX�JHQUH��$�OD�YpULWp��O
LQWHUSUpWDWLRQ�GH�%HUJVRQ�SRXYDLW�VH�FRP�SUHQGUH� GDQV� OD� PHVXUH� R��� UDLVRQQDQW� j� SDUWLU� GH� FRQVLGpUDWLRQV� FLQpPDWL�TXHV�� LO� QpJOLJHDLW� OH� FDUDFWqUH� DEVROX� GH� O
DFFpOpUDWLRQ� GH� O
XQ� GH� VHV� GHX[PRELOHV��HW��j�FH�SURSRV��&RVWD�GH�%HDXUHJDUG�QRXV�UDSSHOOH�TXH�F
HVW�OD�UHOD�WLYLWp�JpQpUDOH�TXL�D�pWHQGX�FHWWH�SURSULpWp��GpMj�DGPLVH�HQ�G\QDPLTXH�FODVVL�TXH��j� OD�FLQpPDWLTXH�PHQDQW�DLQVL�DX�IDPHX[�SUREOqPH�GX�PRLQGUH�YLHLOOLV�VHPHQW�GX�YR\DJHXU�GH�/DQJHYLQ�HQ�PRXYHPHQW�FXUYLOLJQH�(Q� FH� TXL� FRQFHUQH� OH� FDUDFWqUH� DEVROX� GH� O
DFFpOpUDWLRQ�� LO� QRXV� LQGLTXH�DXVVL�FRPPHQW�OD�UHODWLYLWp�D�UpVROX�XQH�GHV�JUDQGHV�DQRPDOLHV�GH�OD�PpFDQL�TXH� QHZWRQQLHQQH� FRQFHUQDQW� OH� FDUDFWqUH� HVVHQWLHOOHPHQW� UHODWLI� TX
DYDLW�O
pQHUJLH� FLQpWLTXH� �pJDOH�DX�GHPL�SURGXLW�GH� OD�PDVVH�SDU� OH� FDUUp�GH� OD�YL�WHVVH��HW�FHFL�HQ��FRQWUDGLFWLRQ�DYHF�OH�FDUDFWqUH�UpSXWp�DEVROX�GH�O
pQHUJLH�HQ��
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JpQpUDO��/D� WUDQVIRUPDWLRQ�GX� WKpRUqPH�GHV� IRUFHV� YLYHV� HQ�XQH� ORL�GH�SXUH�FLQpPDWLTXH�D�UpVROX�OD�SDUDGR[H�7RXW�DX�ORQJ�GH�VHV�pFULWV�&RVWD�GH�%HDXUHJDUG�VDLW�WRXMRXUV�PHWWUH�OH�GRLJW�VXU�OHV�SRLQWV�LPSRUWDQWV�FH�TXL�OH�PqQHUD�VHORQ�XQH�DXGDFH�MXVWLILpH��FRPPH�QRXV� OH� YHUURQV�� j� SRVHU� GH� PDQLqUH� ULJRXUHXVH� HQ� PDWLqUH� G
DQWLFLSDWLRQ�VFLHQWLILTXH��OHV�YUDLV SUREOqPHV�TXHOTXHV�SXLVVHQW�HQ�rWUH�OHV�LPSOLFDWLRQV�&
HVW�GRQF�DYHF�OH�PrPH�ERQKHXU�TX
LO�D�DQDO\Vp�O
pYROXWLRQ�GH�OD��PpFDQL�TXH�GHV�TXDQWD�HQ�UHODWLRQ�DYHF�FHOOH�GH�OD�UHODWLYLWp��,O�UDSSHOOH�WRXW�G
DERUG�TX
XQH�LQWHUDFWLRQ�FRQIRUPH�DX�SULQFLSH�GH�UHODWLYLWp�QH�SHXW�VH�SURSDJHU�TXH�SDU�RQGHV��2U�HQ�SK\VLTXH�GHV�RQGHV� �PDFURVFRSLTXH��FH� VRQW� OHV�RQGHV� UH�WDUGpHV� TXL� VRQW� j� SUHQGUH� HQ� FRPSWH� VHORQ� OD� FODVVLTXH� LUUpYHUVLELOLWp� GX�UD\RQQHPHQW�� /H� SKpQRPqQH� G
pPLVVLRQ� G
RQGHV� VH� VXIILW� j� OXL�PrPH� DORUV�TXH�OH SKpQRPqQH�G
DEVRUSWLRQ�QH�SHXW�DYRLU� OLHX�TXH�GX�IDLW�G
XQH�pPLVVLRQ��GRQQpH� LQGpSHQGDPPHQW�� FH� TXL� SRVH�SUREOqPH� DX�SRLQW�GH�YXH�FRQVHUYDWLI�HVVHQWLHO�j� OD�IRUPXODWLRQ�GHV�WKpRUqPHV�JpQpUDX[�GH�OD�PpFDQLTXH��,O�IDOODLW�GRQF� VpSDUHU� OHV� QRWLRQV� GH� UD\RQQHPHQW� HW� G
LQWHUDFWLRQ� TXL� VHUD� FRQoXH�FRPPH�XQ�SKpQRPqQH� FRQVHUYDWLI� HW�SDU�FRQVpTXHQW� V\PpWULTXH�HQWUH�SDVVp�HW� IXWXU� HW�SRXU� OHTXHO� HQ� WKpRULH�GHV�TXDQWD�FHWWH� LQWHUDFWLRQ�VHUD�YpKLFXOpH�SDU� GHV� FRUSXVFXOHV� YLUWXHOV� TXL� VHURQW� pPLV� HW� UpDEVRUEpV� j� O
LQWpULHXU� GX�V\VWqPH�&
HVW�SRXUWDQW� j�SDUWLU�GH� OD�SUHPLqUH�QRWLRQ��FHOOH�GH� UD\RQQHPHQW� � WKHU�PLTXH��TX
pPHUJHD�OD�QRWLRQ�GH�TXDQWXP�LQWURGXLWH�SDU�3ODQFN�HQ�������3XLV�F
HVW�(LQVWHLQ�TXL�PRQWUD�TXH�OH�SRVWXODW�GH�3ODQFN�PqQH�j�O
LGpH�TXH�FH�Q
HVW�SDV�VHXOHPHQW� O
pQHUJLH�GH� O
RVFLOODWHXU�PDWpULHO�TXL�HVW�TXDQWLILpH�PDLV�DXVVL�FHOOH� GX� UD\RQQHPHQW� FH� TXL� � PqQHUD� j� OD� QRWLRQ� GH� SKRWRQ� GpSRXUYX� GH�PDVVH� SURSUH� HW� VXUWRXW� SHUPHWWUD� G
H[SOLTXHU� O
HIIHW� SKRWRpOHFWULTXH� GpFRX�YHUW�SDU�+HUW]�SHX�GH�WHPSV�DXSDUDYDQW&HSHQGDQW� GDQV� FH� TXH�&RVWD� GH�%HDXUHJDUG�TXDOLILH� �G
DQFLHQQH� WKpRULH�GHV� TXDQWD�� RQ� FRQWLQXDLW� j� GLVWLQJXHU� OD� TXDQWLILFDWLRQ� GHV� PRXYHPHQWV��PDWpULHOV�� GHV� RVFLOODWHXUV� HW� FHOOH� GH� OD� SURSDJDWLRQ�RVFLOODWRLUH� GX� UD\RQ�QHPHQW��&H� IXW�GRQF� O
LGpH�JpQLDOH�GH�/RXLV�GH�%URJOLH�TXL�pWDEOLW� O
XQLWp�GX�SKpQRPqQH�j�VDYRLU�TXH�VL�OD�TXDQWLILFDWLRQ�GX�UD\RQQHPHQW�VH�WUDGXLW�SDU�OD�UpLQWURGXFWLRQ�GHV��JUDLQV�GH� OXPLqUH��GH�1HZWRQ�j�F{Wp�GHV�RQGHV�GH�)UHV�QHO�� OD� � TXDQWLILFDWLRQ� GX�PRXYHPHQW� SRXYDLW� FRQVLVWHU� HQ� O
H[LVWHQFH� G
XQH�RQGH�GH�SURSDJDWLRQ�DVVRFLpH�D�WRXW�pOpPHQW�PDWpULHO�HQ�GpSODFHPHQW��HQ�IDLW�XQH��RQGH�GH�PDWLqUH���HW� OD�YLWHVVH�GHV�FRUSXVFXOHV�PDWpULHOV�FRUUHVSRQGDLW�GRQF� j� OD� YLWHVVH� GH� JURXSH� GHV� RQGHV� PDWpULHOOHV� DVVRFLpHV� WRXMRXUV� LQIp�ULHXUH�HQ�PRGXOH�j�FHOOH�GH�OD�OXPLqUH��FDU�F
HVW�FHOOH�GX�WUDQVSRUW�G
pQHUJLH��DORUV�TXH�OD�YLWHVVH�GH�SKDVH�SRXYDLW�OXL�rWUH�VXSpULHXUH�
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$LQVL�� G
HPEOpH�� QRXV�GLW�&RVWD�GH�%HDXUHJDUG�� OD�PpFDQLTXH�RQGXODWRLUH�HVW� DSSDUXH� FRPPH� XQH� WKpRULH� XQLWDLUH� GH� OD� PDWLqUH� HW� GX� UD\RQQHPHQW�HIIHFWXDQW� XQH� V\QWKqVH� GH� OD� UHODWLYLWp� UHVWUHLQWH� HW� GHV� TXDQWD�� &RPPH� RQ�VDLW��OD�FRQILUPDWLRQ�H[SpULPHQWDOH�IXW�HIIHFWXpH�SDU�'DYLVVRQ�HW�*HUPHU�SHX�GH�WHPSV�DSUqV�������(Q� O
pWDW�� OD� WKpRULH�FRQVHUYDLW�FHUWDLQV�FRQFHSWV�GH� OD�SK\VLTXH�FODVVLTXH��&
HVW� DORUV� TXH� VH� ILW� MRXU� DYHF� +HLVHQEHUJ� XQH� QRXYHOOH� FRQFHSWLRQ� GH� OD�TXDQWLILFDWLRQ�TXL�UpSXGLDLW�GH�PDQLqUH�TXL�VH�YRXODLW�GpILQLWLYH�OHV�UHSUpVHQ�WDWLRQV� WUDGLWLRQQHOOHV�� ,O� FKHUFKD� GRQF� D� UHPSODFHU� OHV� WKpRULHV� TXDQWLTXHV�SULPLWLYHV�EDVpHV�VXU�O
K\SRWKqVH�GH�O
H[LVWHQFH�GH�WUDMHFWRLUHV�FRUSXVFXODLUHV��LPSRVVLEOH�j�FRQWU{OHU�H[SpULPHQWDOHPHQW��SDU�XQH�QRXYHOOH�PpFDQLTXH�TXDQ�WLTXH�TXL� QH� FRPSRUWDLW�TXH�GHV� UHODWLRQV�HQWUH� OHV�JUDQGHXUV�REVHUYDEOHV�HW�FHFL�JUkFH�j�XQH� UHGpFRXYHUWH�GX�FDOFXO�PDWULFLHO� &
HVW� FH�TXH�QRXV�H[SRVH�&RVWD�GH�%HDXUHJDUG�HQ�PHWWDQW�O
DFFHQW�VXU�OH�IDLW�TXH�FHWWH�WHFKQLTXH�LQWUR�GXLVDLW� HQ� SK\VLTXH� TXDQWLTXH� OD� QRWLRQ� GH� QRQ�FRPPXWDWLYLWp� GH� FHUWDLQHV�UHODWLRQV�(Q�O
RFFXUUHQFH��FHWWH�FRQFHSWLRQ�pWDLW�SDUWLFXOLqUHPHQW�DXGDFLHXVH�FDU�VXU�OH�SODQ�GLPHQVLRQQHO�HOOH�DERXWLVVDLW�j�QH�SOXV�FRQVHUYHU�DXFXQH�XQLWp�IRQGD�PHQWDOH�� &
HVW� FH� TXH� QH� QRXV� GLW� SDV� H[SOLFLWHPHQW� &RVWD� GH� %HDXUHJDUG��PDLV�F
HVW�FH�TXL�FHSHQGDQW�VH�WURXYH�HQ�DSDUWp�DX�GpEXW�GH�VRQ�OLYUH�GDQV�XQ�SDUDJUDSKH� GH� SUpOLPLQDLUHV� LQWLWXOp� SXGLTXHPHQW� �8Q� SHX�G
DQDO\VH� GLPHQ�VLRQQHOOH���,O�QRXV�GLW�HQ�HIIHW��VL�RQ�SRVDLW�SDU�GpILQLWLRQ�OHV�pWDORQV�XQLYHU�VHOV� GH� ORQJXHXU�� WHPSV� HW� PDVVH� HQ� IRQFWLRQ� GHV� VHXOHV� FRQVWDQWHV� GLPHQ�VLRQQpHV� F� �YLWHVVH� GH� OD� OXPLqUH��� K� �TXDQWXP�G
DFWLRQ��� HW�*� �FRQVWDQWH� GH�JUDYLWDWLRQ��RQ�DERXWLUDLW�j�XQ�V\VWqPH�GLPHQVLRQQHO�j�]pUR�XQLWpV�IRQGDPHQ�WDOHV���RU��F
HVW�FH�j�TXRL�DERXWLVVHQW�OHV�WKpRULHV�TXDQWLTXHV��,O� HVW� UHPDUTXDEOH� TXH� OHV� JUDQGHV� WKpRULHV� TXL� RQW� IDLW� SURJUHVVHU� QRV�FRQQDLVVDQFHV� HQ� SK\VLTXH� RQW� UpVXOWp� GH� UpGXFWLRQV� VXFFHVVLYH� GH� EDVH� GL�PHQVLRQQHOOH�� OD� UHODWLYLWp� UHVWUHLQWH� UpSRQG� D� XQH� UpGXFWLRQ�GH�EDVH� j� GHX[�XQLWpV��OD�UHODWLYLWp�JpQpUDOLVpH�j�XQH�UpGXFWLRQ�j�XQH�VHXOH�XQLWp��OD�ORQJXHXU��JpRPpWULVDWLRQ�� HW� HQILQ� OD�PpFDQLTXH� TXDQWLTXH� j� XQH� UpGXFWLRQ� WRWDOH� TXL�ERXOHYHUVH� HQFRUH� SOXV� QRV� KDELWXGHV�� &HV� SUREOqPHV� GH� UpGXFWLRQ� GH� EDVH�GLPHQVLRQQHOOH�VRQW�GpOLFDWV�j�WUDLWHU��DXVVL�HQ�pSLVWpPRORJLH�OHXU�LQWHUYHQWLRQ�HVW�HOOH�VRXYHQW�QpJOLJpH��YRLU�j�FH�SURSRV�OH�OLYUH�TXH�M
DL�SXEOLp�DX[�(GLWLRQV�HXURSpHQQHV���$QDO\VH�GLPHQVLRQQHOOH�HW�6LPLOLWXGHV�HQ�3K\VLTXH�IRQGDPHQ�WDOH���3HX�GH�WHPSV�DSUqV��6FKU|GLQJHU�pWDEOLW�SDU�XQH�YRLH�GLIIpUHQWH�XQH�PpFD�QLTXH� LQVSLUpH� GH� FHOOH� GH� /RXLV� GH�%URJOLH�PDLV� TXL� FHSHQGDQW� DERXWLVVDLW�DX[�PrPHV�FRQFOXVLRQV�TXH�FHOOH�G
+HLVHQEHUJ��/
XQH�HW�O
DXWUH��FRPPH�O
H[�SOLTXH� DYHF� XQH� UHPDUTXDEOH� FODUWp�&RVWD� GH�%HDXUHJDUG�� VRQW� HQ�GpILQLWLYH�
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GHV�DSSOLFDWLRQV�VSpFLILTXHV�GH� OD� WKpRULH�GH� O
HVSDFH�IRQFWLRQQHO�GH�+LOEHUW��GH�VHV�IRQFWLRQV�HW�GH�VHV�RSpUDWHXUV�HW�HOOHV�GRQQHQW�VRQ�VWDWXW�j�FH�TXL�VHUD�DSSHOp�OD�QRXYHOOH�WKpRULH�GHV�TXDQWD�VDQV�WRXWHIRLV�IDLUH�DSSHO�j�OD�UHODWLYLWp�FH�TXL�HQWUDvQDLW�j�FHWWH�pSRTXH�XQH�FHUWDLQH�GLFKRWRPLH�GH�OD�SK\VLTXH�WKpR�ULTXH��TXL�VHPEOD�PrPH�XQ�WHPSV�WURXEOHU�/RXLV�GH�%URJOLH���&
HVW� DORUV� TXH� +HLVHQEHUJ� SXEOLD� VRQ� IDPHX[�PpPRLUH� VXU� OHV� UHODWLRQV�G
LQFHUWLWXGH��$� OHXU�VXMHW��&RVWD�GH�%HDXUHJDUG�QRXV�GLW ���FRQVLGpUpHV�VRXV�OD� IRUPH� VSpFLDOH� LPSOLTXDQW� OD� SRVLWLRQ� HW� O
LPSXOVLRQ�� OHV� UHODWLRQV� G
LQGp�WHUPLQDWLRQ�GH�+HLVHQEHUJ�VRQW�FRQVpTXHQFHV�GLUHFWHV������GH�OD�WKpRULH�GH�OD�GLIIUDFWLRQ�GH�)UHVQHO� HW�GH� O
H[SUHVVLRQ�PDWKpPDWLTXH�TX
HQ�GRQQH� OD� WUDQV�IRUPDWLRQ�GH�)RXULHU������GH�OD�UHODWLRQ�XQLYHUVHOOH�GH�/RXLV�GH�%URJOLH�HQWUH�LPSXOVLRQ�HW�IUpTXHQFH�VSDWLDOH��HW�j�OHXU�SURSRV��HQ�FH�TXL�FRQFHUQH�OD�QRWLRQ�GH� FRPSOpPHQWDULWp�� LO� FULWLTXH� OD� SRVLWLRQ� GH�%RKU� TXL� QpJOLJHDLW� VHORQ� OXL��O
DVSHFW� UHODWLYLVWH� GHV� SKpQRPqQHV�� ,O� pFULW �� �1RXV� LQFOLQRQV� j� FURLUH� TXH�O
DYqQHPHQW�GH�OD�PpFDQLTXH�RQGXODWRLUH�D�GpILQLWLYHPHQW�EDQQL�OH�FRUSXVFXOH�HQ� WDQW� TX
HQWLWp� VSDWLR�WHPSRUHOOH�� 6L� OH� FRUSXVFXOH� Q
HVW� ULHQ�TX
XQ�QRPEUH�DULWKPpWLTXH��LO�QH�SHXW�DYRLU�QL�SRVLWLRQ��QL�LPSXOVLRQ��QL�PRPHQW�DQJXODLUH��&
HVW� O
RQGH�� HW� HOOH� VHXOH�� �VXLYDQW� OD� UHSUpVHQWDWLRQ�TX
RQ� DGRSWH�� VRLW� GDQV�O
HVSDFH�WHPSV��VRLW GDQV� O
HVSDFH�GH�O
LPSXOVLRQ�pQHUJLH��TXL�SRUWH� OHV�GLVWUL�EXWLRQV�GH�FHV�HQWLWpV��/D�PpFDQLTXH�RQGXODWRLUH�SUHVFULW�j�FHWWH�RQGH�G
rWUH�REOLJDWRLUHPHQW�H[FLWpH�j�XQ�QLYHDX�G
RFFXSDWLRQ�HQWLHU��HW�F
HVW�HQ�FHOD�VHX�OHPHQW��TXH�FRQVLVWH�O
DVSHFW�FRUSXVFXODLUH�GHV�SKpQRPqQHV���&H� TX
LO� UHSURFKH� j� OD� FRPSOpPHQWDULWp� GH�%RKU� F
HVW� G
DYRLU� LJQRUp� HW� OD�JpRPpWULH�VSDWLR�WHPSRUHOOH�GH�0LQNRZVNL�HW�FH�TX
RQ�D�DSSHOp�OD�VXSHUTXDQ�WLILFDWLRQ�DYHF�SDU�H[HPSOH�OD�WKpRULH�GH�OD�SDUWLFXOH�j�VSLQ�3RXU� FHWWH� �VXSHUTXDQWLILFDWLRQ��� OD� IRQFWLRQ� G
RQGH� HVW� WUDQVIRUPpH� HQ�RSpUDWHXU�TXL�HVW�HQ�UpDOLWp�XQH�IRQFWLRQ�GH�UpSDUWLWLRQ��XQ�YHFWHXU�G
pWDW��&
HVW�'LUDF�TXL� D� pWDEOL� FH�QRXYHDX� IRUPDOLVPH�j�SURSRV�GH� O
pWXGH�GHV�ERVRQV�HW�F
HVW�DXVVL�j�'LUDF�TXH�O
RQ�GRLW�XQH�WKpRULH�GH�O
pOHFWURQ�TXL�VHUD�FRPPH�OH�GLW�&RVWD� GH� %HDXUHJDUG�� OH� SUHPLHU� pOpPHQW� HVVHQWLHO� G
XQH� UpFRQFLOLDWLRQ� GHV�WKpRULHV� GH� OD� UHODWLYLWp� UHVWUHLQWH� HW� GHV� 4XDQWD�� &HWWH� UpFRQFLOLDWLRQ� D� pWp�ODERULHXVH�� FDU� HQ�HIIHW��SRXU� UpFDSLWXOHU�� LO�FLWH�XQ� WH[WH�DQFLHQ�GH�/RXLV�GH�%URJOLH�TXL�pWDLW�OH�VXLYDQW���OD�WKpRULH�GH�OD�UHODWLYLWp�FRQVWLWXH�OH�FRXURQQH�PHQW�GH�O
DQFLHQQH�SK\VLTXH�PDFURVFRSLTXH��DX�FRQWUDLUH�OD�WKpRULH�GHV�TXDQ�WD�D�VXUJL�GH�O
pWXGH�GX�PRQGH�FRUSXVFXODLUH�HW�DWRPLTXH��(WDQW�VL�GLIIpUHQWHV��G
RULJLQH�� LO�Q
HVW�SDV�VXUSUHQDQW�TXH�OHXU�FRQFLOLDWLRQ�H[LJH�XQ�VpULHX[�HIIRUW�HW�LO�HVW�QDWXUHO�TXH�FHWWH�FRQFLOLDWLRQ�QH�VRLW�SDV�HQFRUH�IDLWH�GH�PDQLqUH�WRXW�j�IDLW�VDWLVIDLVDQWH���0DWLqUH�HW��OXPLqUH�������/D� WKpRULH� TXDQWLTXH� GHV� FKDPSV� G
H[SUHVVLRQ� H[SOLFLWHPHQW� UHODWLYLVWH�VRXV� OD� IRUPH�TXH� OXL� GRQQD�7RPRQDJD�� VXLYL�SDU�6FKZLQJHU��'\VRQ�HW� VXU�



��� ,QVHUW�DXWKRUV�QDPHV��$��)LUVWDXWKRU
WRXW� )H\QPDQ� IXW� XQ� SDV� LPSRUWDQW� GDQV� XQH� WHOOH� GLUHFWLRQ�� /HV� SUREOqPHV�SRVpV� Q
HQ� IXUHQW� SDV�PRLQV� QRPEUHX[� HW� HQ� SDUWLFXOLHU� FHOXL� GHV� LQWpJUDOHV�GLYHUJHQWHV�TXL�DSSDUDLVVDLHQW�GDQV� OHV�FDOFXOV� ORQJV�HW�DUGXV�HW�TXL�SHXYHQW�IDLUH� O
REMHW� GH� FH� TXH� O
RQ� D� DSSHOp� XQH� �UHQRUPDOLVDWLRQ���8QH� WKpRULH� GHV��PRGqOHV�UHQRUPDOLVDEOHV��D�PrPH�pWp�SURSRVpH�SDU�'\VRQ�SXLV�6DODP��PDLV�TXL�VHORQ�O
DXWHXU�V
DSSDUHQWH�TXHOTXH�SHX�j�XQ WRXU�GH�SDVVH�SDVVH��(W� OD�SK\VLTXH�WKpRULTXH�D�SRXUVXLYL�VRQ�HVVRU�DYHF�SDU�H[HPSOH�OH�GpYH�ORSSHPHQW� GH� O
pOHFWURG\QDPLTXH� TXDQWLTXH� HW�� HQ� DOODQW� HQFRUH� SOXV� DYDQW�GDQV�OH�FRQQDLVVDQFH�GH�OD�VWUXFWXUH�GX�QR\DX�DWRPLTXH��DYHF�O
DYqQHPHQW�GH�OD� FKURPRG\QDPLTXH�� /D� TXHVWLRQ� GH� OD� FRPSDWLELOLWp� HQWUH� UHODWLYLWp� UHV�WUHLQWH�HW�TXDQWD�V
HVW�HVWRPSpH�OH�JUDQG�SUREOqPH�GHPHXUDQW�FHOXL�GX�FKDPS�XQLWDLUH�8Q�SUHPLHU�SDV�D�pWp�IDLW�GDQV�OD�YRLH�GH�O
XQLILFDWLRQ�DYHF�OD�WKpRULH�pOHF�WURIDLEOH�HW�OH�GpYHORSSHPHQW�GX�PRGqOH�VWDQGDUG��PDLV�OH�SUREOqPH�SRVp�SDU�O
H[WHQVLRQ�GH� OD� WKpRULH� j� OD� JUDYLWDWLRQ�LQHUWLH� FRQGXLW� WRXMRXUV� j� GHV�GLIIL�FXOWpV�PDMHXUHV�PDOJUp�OHV�SURJUqV�UpDOLVpV�HQ�PDWLqUH�GH�V\PpWULHV�XQLWDLUHV��/D�GpILQLWLRQ� HW� VXUWRXW� OD�PLVH� HQ� pYLGHQFH�G
XQ�K\SRWKpWLTXH�JUDYLWRQ��TXL�GHYUDLW��DYRLU�XQ�VSLQ�GRXEOH�GH�FHOXL�GX�SKRWRQ��Q
HVW�WRXMRXUV�SDV��HIIHFWXpH�&
HVW�GDQV�OH�GURLW�ILO�G
XQH�WHOOH�TXHVWLRQ�TXH�&RVWD�GH�%HDXUHJDUG�D�GpYH�ORSSp�� j�SDUWLU�G
pOpPHQWV�GH� VD� WKqVH�SXLV�GDQV� OH�FRXUDQW�GHV�DQQpHV�������XQH� IRUPXODWLRQ� DERXWLVVDQW� j� OD� GpILQLWLRQ� GH� FH� TXH� O
RQ� D� DSSHOp� �O
HIIHW�LQHUWLDO�GH�VSLQ���2Q� VDLW� GHSXLV� O
pQRQFp�SDU�(LQVWHLQ� GH� OD� UHODWLYLWp� JpQpUDOH�TX
LO� � H[LVWH�XQH� pTXLYDOHQFH� HQWUH� LQHUWLH� HW� JUDYLWDWLRQ��%LHQ� V�U�� LO� V
DJLW� G
XQH� pTXLYD�OHQFH�VHXOHPHQW�ORFDOH�DLQVL�TXH�O
D�VL�ELHQ�H[SRVp�0DULH�$QWRLQHWWH�7RQQHODW��HQWUH� GHX[�JUDQGHXUV�TXL�Q
RQW�SDV�PrPH�pTXDWLRQ�GLPHQVLRQQHOOH� LQWULQVq�TXH��UDSSHORQV�OH���$�O¶pFKHOOH�ORFDOH�GRQF��WRXWH�PDQLIHVWDWLRQ�LQHUWLHOOH�UHYrW�LSVR�IDFWR�XQ�FDUDFWqUH�JUDYLWDWLRQQHO��,O�V
HQVXLW�TXH�OHV�V\VWqPHV�G
pTXDWLRQV�GpYHORSSpV� SDU� &RVWD� GH�%HDXUHJDUG� UHQGHQW� FRPSWH� G
XQ� DXWKHQWLTXH� HIIHW�JUDYLWDWLRQQHO��0DLV� FH� TXL� HQ� IDLW� VXUWRXW� OD� YDOHXU�� F
HVW� TXH� FHV� pTXDWLRQV�RQW�SX�IDLUH�O
REMHW�G
XQH�YpULILFDWLRQ�H[SpULPHQWDOH�SDUWLFXOLqUHPHQW�GpPRQV�WUDWLYH�PRQWUDQW� TXH�� GDQV� XQH� VXEVWDQFH� IHUURPDJQpWLTXH� DLPDQWpH�� LO� SHXW�HIIHFWLYHPHQW� DSSDUDvWUH� PDFURVFRSLTXHPHQW� � XQH� GHQVLWp� GH� VSLQ� GRQW� OH�WHQVHXU�LQHUWLDO�D�GHV�SURSULpWpV�GH�V\PpWULH�LQDWWHQGXHV��$XWUHPHQW�GLW��GDQV�OHV�FRQGLWLRQV�GH�FHV�H[SpULHQFHV�� HW� FRQWUDLUHPHQW�DX[� ORLV� FODVVLTXHV�GH� OD�PpFDQLTXH��XQ�FRUSV�LQLWLDOHPHQW�DX�UHSRV�SHXW�VH�PHWWUH�HQ�PRXYHPHQW�VDQV�O¶LQWHUYHQWLRQ�G¶XQH�IRUFH�GH�SURSXOVLRQ�H[WpULHXUH��,O�V¶DJLW�Oj�G¶XQ�IDLW�VFLHQ�WLILTXH� G¶XQH� SRUWpH� FRQVLGpUDEOH� GRQW� O¶LPSRUWDQFH� Q¶D� SDV� MXVTX¶LFL� pWp�VXIILVDPPHQW�DSSUpFLpH�SDU�OHV�PLOLHX[�VFLHQWLILTXHV��&H�IXW�SRXUWDQW�OH�UpVXO�WDW�GX�UHPDUTXDEOH� WUDYDLO�GH�*RLOORW�TXL�D�PLV�DX�SRLQW�XQ�DSSDUHLOODJH�WUqV�
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VHQVLEOH�DYHF�OHTXHO�LO�D�SX�DSSRUWHU�FHWWH�FRQILUPDWLRQ��/
H[SRVp�GHV�WUDYDX[�FRQFHUQDQW� FHWWH� TXHVWLRQ� ILJXUHQW� GDQV� OHV� &RPSWHV� 5HQGXV� GH� O
$FDGpPLH�GHV�6FLHQFHV�GHV��DQQpHV������j������2Q�VDLW�TXH� OHV�pTXDWLRQV�GX�FKDPS�JUDYLILTXH��FRQWUDLUHPHQW�j�FHOOHV�GX�FKDPS�pOHFWURPDJQpWLTXH��VRQW�GHV�pTXDWLRQV�QRQ�OLQpDLUHV�HW�TXH�OD�VWUXFWXUH�GX�FKDPS�GpSHQG�GH�FHOOH�GH�VHV�VRXUFHV��PDLV�&RVWD�GH�%HDXUHJDUG�QRXV�IDLW�UHPDUTXHU��j�SURSRV�GX�SUREOqPH�SRVp�SDU�OD�TXDQWLILFDWLRQ�GHV�PDVVHV�SUR�SUHV�GHV�SDUWLFXOHV�pOpPHQWDLUHV�TXH� OD�GLIIpUHQFH�HVVHQWLHOOH� HQWUH� OH� FKDPS�JUDYLWDWLRQQHO� HW� OH� FKDPS�pOHFWURPDJQpWLTXH�HVW�TXH��HQ� UDLVRQ�GH� O
DEVHQFH�GH�PDVVHV�QpJDWLYHV��OH�SRWHQWLHO�JUDYLWDWLRQQHO�QH�V
DQQXOH�HQ�DXFXQ�SRLQW�GH�O
HVSDFH� SK\VLTXH� GH� WHOOH� VRUWH� TX
HQ� DFFRUG� DYHF� OH� SULQFLSH� GH�0DFK�� FH�SRWHQWLHO� HVW� UHVSRQVDEOH� GX� FDUDFWqUH� XQLYHUVHO� GH� O
LQHUWLH�� ,O� QRXV� SUpFLVH�TXH� VL� O
LQWHUDFWLRQ� JUDYLWDWLRQQHOOH� DSSDUDvW� VL� IDLEOH� j� FRXUWH� GLVWDQFH�� FH�Q
HVW� SDV� QpFHVVDLUHPHQW� GX� IDLW� TX
HOOH� HVW� LQWULQVqTXHPHQW� IDLEOH�� PDLV� GX�IDLW� TXH� VD� � FRQVWDQWH� HVW� REOLJDWRLUHPHQW�GLYLVpH� SDU� OH� SRWHQWLHO� JOREDO� GX�FRVPRV�FH�TXL�FRQGXLW�QRWUH�DXWHXU�j�HQYLVDJHU�OD�SRVVLELOLWp�GH�PRGLILFDWLRQV�GH� OD� YDOHXU� GH� FHWWH� FRQVWDQWH� GH� JUDYLWDWLRQ� GpILQLH� DX� QLYHDX� TXDQWLTXH��YRLU�j�FH�VXMHW�OHV�&RPSWHV�5HQGXV�GH������HW��������VpDQFH�GX����)pYULHU�SDU�H[HPSOH�2Q�YRLW�Oj�WRXWH�O
DXGDFH�GX�WKpRULFLHQ�TXL�V\VWpPDWLTXHPHQW�SDU�DLOOHXUV�D�UHPLV�HQ�FDXVH�QRPEUH�GHV�GRQQpHV�GH� O
pOHFWUR�HW� OD�PDJQpWR�G\QDPLTXH�HW�HQ�SDUWLFXOLHU�HQ�FH�TXL�FRQFHUQH� OH� U{OH� MRXp�SDU� OH� WHPSV�GDQV� OHV�GLYHUVHV�LQWHUDFWLRQV��'DQV�OH�OLYUH�GRQW�LO�YLHQW�G
rWUH�TXHVWLRQ�GRQF��O
DXWHXU�DGPHWWDLW�O
pQRQFp�G
XQ� SUHPLHU� SULQFLSH� GH� FDXVDOLWp�� FHOXL� GH� OD� FRQQH[LRQ� RX� GH� OD� QRQ�FRQQH[LRQ� GH� GHX[� pYqQHPHQWV� VXLYDQW� TXH� O
LQWHUYDOOH� VSDWLR�WHPSRUHO� HVW�HQWUH�HX[�GX�JHQUH� WHPSV�RX�GX�JHQUH�HVSDFH�VHORQ�XQH�GHV�IRUPHV�GX�SULQ�FLSH�GH�UHODWLYLWp�G
(LQVWHLQ�'DQV�XQ�VHFRQG�OLYUH��/H�VHFRQG�SULQFLSH�GH�OD�VFLHQFH�GX�WHPSV��SXEOLp�HQ������DX�6HXLO��&RVWD�GH�%HDXUHJDUG�VH�OLYUH�j�XQH�FULWLTXH�GH�OD�IRUPXOD�WLRQ� GX� SULQFLSH� GH� FDXVDOLWp� SK\VLTXH� HIIHFWXpH� VRXV� XQH� DXWUH� IRUPH� TXL��HOOH��HVW�HQ�UHODWLRQ�DYHF�FH�TXH�O
RQ�D�DSSHOp���OD�IOqFKH�GX�WHPSVs��F
HVW�j�GLUH�OD�ORL�PDFURVFRSLTXH�GHV�sDFWLRQV�UHWDUGpHV��PDLV�FHFL�HQ�PRQWUDQW�TX
HOOH�HVW�GH� QDWXUH� VWDWLVWLTXH�� ,O� GpYHORSSH�XQH�DUJXPHQWDWLRQ�j�FRQQRWDWLRQ� WKHUPR�G\QDPLTXH�GRQW�LO�FRQVWDWH�OD�SDUHQWp�DYHF�OHV�WKqVHV�GH�%HUJVRQ�HW�GH�5X\HU��3RXU��OXL��O
LQIRUPDWLRQ�DSSDUDvW�DORUV�FRPPH�XQH��QpJXHQWURSLH�SRWHQWLHOOH���,O� pFULW�� �OD� PpFDQLTXH� UDWLRQQHOOH� V
HVW� FRQVWLWXpH� FRPPH� XQ� GLDORJXH� WRX�MRXUV�UHERQGLVVDQW�GH�O
pQHUJLH�FLQpWLTXH�HW�GH�O
pQHUJLH�SRWHQWLHOOH��JUkFH�j�OD�GpFRXYHUWH� GH� VRQ� SUHPLHU� SULQFLSH�� OD� WKHUPRG\QDPLTXH� VH� SUpVHQWH� HOOH�DXVVL��FRPPH�XQ�GLDORJXH�WUqV�YLYDQW�GHV�GHX[�HQWLWpV�WUDYDLO�HW�FKDOHXU��1RXV�



��� ,QVHUW�DXWKRUV�QDPHV��$��)LUVWDXWKRU
SHQVRQV� TXH� OD� GpFRXYHUWH� F\EHUQpWLTXH� G
XQH� pTXLYDOHQFH� HQWUH� OD� QpJXHQ�WURSLH�HW� O
LQIRUPDWLRQ�HVW�JURVVH�G
XQ�EULOODQW�DYHQLU��FHOXL�G
XQ�GLDORJXH�WUqV�DQLPp�HQWUH�VLWXDWLRQV�HW�UHSUpVHQWDWLRQV��0DLV� LO�Q
HQ�RXEOLH�SDV�SRXU�DXWDQW� OD�SDUWLFXOLqUH� LQWHUSUpWDWLRQ�GX�WHPSV�TX
LPSRVDLW� OD� UHODWLYLWp�� �GDQV� XQ� FDGUH� GH� SHQVpH� FRYDULDQW� DX� VHQV� PLQ�NRZVNLHQ� LO� HVW� QRQ� VHXOHPHQW� UHFRPPDQGp�� PDLV� QpFHVVDLUH� GH� FRQFHYRLU�O
XQLYHUV� FRPPH� UpHOOHPHQW� GpSOR\p�G
XQ� VHXO� FRXS�GDQV� VRQ�pSDLVVHXU� WHP�SRUHOOH� DXVVL� ELHQ� TXH� GDQV� VHV� WURLV� GLPHQVLRQV� VSDWLDOHV��� (Q� FHOD� GRQF�&RVWD� GH� � %HDXUHJDUG� SUpILJXUDLW� OD�PDWLqUH� G
XQ� WURLVLqPH� OLYUH� �/H� WHPSV�GpSOR\p��TX
LO�D�SXEOLp�DX[�pGLWLRQV�GX�5RFKHU�HQ�������'
HPEOpH�� GDQV� O
LQWURGXFWLRQ� GH� FH� OLYUH�� LO� QRXV� UDSSHOOH� TXH� �OH� SDUD�GLJPH�G
XQ�WHPSV�GpSOR\p HQ�DFWH�V
KRQRUH�G
XQH�DVFHQGDQFH�ELHQ�DQWpULHXUH�j�������)HUPDW�YHUV�������(XOHU�YHUV�������0DXSHUWXLV�YHUV������RQW�SURSR�Vp� GHV� SULQFLSHV� YDULDWLRQQHOV� GRQW� O
DOJRULWKPH�HVW�XQH� LQWpJUDOH�SRUWDQW� VXU�XQ� WHPSV�pWDOp�HQWUH�XQ� WHPSV� LQLWLDO� W��HW�XQ� WHPSV�ILQDO� W����(W� LO�SRXUVXLW���FH�Q
HVW�SDV�VHXOHPHQW�O
H[WHQVLRQ�GX�WHPSV�HQ�DFWH�PDLV�DXVVL�VD�UpYHUVLELOL�Wp�� OD�V\PpWULH�SDVVp�IXWXU�TXL�HVW� LQVFULWH�GDQV� OHV� IRUPXOHV�GH�)HUPDW�HW�GH�0DXSHUWXLV�� GDQV� OD� PpFDQLTXH� DQDO\WLTXH� GH� /DJUDQJH� HW� GH� +DPLOWRQ� HW�GDQV�OD� WKpRULH�GH�OD�UHODWLYLWp���HW� LO�FRQWLQXH�SOXV�ORLQ��WRXW�HVW�pFULW��FHUWHV�GDQV�XQH�GHVFULSWLRQ�UHODWLYLVWH�\�FRPSULV�OHV�UpVXOWDWV�GHV�SUpSDUDWLRQV�HW�GHV�PHVXUHV� UHOLpV�HQWUH�HX[�SDU�XQH�SUREDELOLWp�GH�WUDQVLWLRQ�TXL�HVW�pTXLYDOHP�PHQW� XQH� SUREDELOLWp� FRQGLWLRQQHOOH��� &
HVW� HQ� IDLW� OD� IRUPXODWLRQ� UHODWLYLVWH�TX
D�XWLOLVp�)H\QPDQQ��G
XQ��FDOFXO�RQGXODWRLUH�GHV�SUREDELOLWpV��GRQW�%RUQ�HW�-RUGDQ� ILUHQW� OHV� SURPRWHXUV� HQ� ����� HW� TXL� GpILQLVVDLW� XQH� SUREDELOLWp� GH�WUDQVLWLRQ�DGDSWpH�DX�GXDOLVPH�RQGH�FRUSXVFXOH�DYHF�SRXU�FRQVpTXHQFH�DOJp�EULTXH� OD� �QRQ�VpSDUDELOLWp�� HW� SRXU� FRQVpTXHQFH� JpRPpWULTXH� VSDWLRWHPSR�UHOOH�OD�QRQ�ORFDOLWp��&RVWD�GH�%HDXUHJDUG�UDSSHOOH�DORUV�TX
LO�D�OXL�PrPH�SX�PRQWUHU�TXH�O
DOJq�EUH�G
XQH�WHOOH�IRUPXODWLRQ��FHOOH�GH�'LUDF�HW�GH�)H\QPDQQ�GRQF��HVW�SDUDOOqOH�j�O
DOJqEUH�GHV�SUREDELOLWpV�SURSRVpH�SDU�/DSODFH�HQ�������TX
LO�VXIILW�GH�PR�GLILHU� OpJqUHPHQW�� HW� Q¶HQ� GLIIqUH� VXUWRXW� TX¶DX� QLYHDX� GH� O
LQWHUSUpWDWLRQ�TX
RQ�HVW�FRQGXLW�j�HQ�IDLUH�FDU�HOOH�IRUPDOLVH�XQH�VpULH�GH�SKpQRPqQHV�DXVVLVXUSUHQDQWV�TXH�YpULILDEOHV�H[SpULPHQWDOHPHQW�,O�GpILQLW�DLQVL�OD�SURSRVLWLRQ�HVVHQWLHOOH�GH�O
HVVDL�TXH�FRQVWLWXH�VRQ�OLYUH ���LGHQWLILHU�SXUHPHQW�HW�VLPSOHPHQW�OH�FRQFHSW�GH�OD�FDXVDOLWp�SK\VLTXH�j�FHOXL�GH�OD�SUREDELOLWp�FRQGLWLRQQHOOH��)RUFH�HVW�GH�FRQVWDWHU�TX
LO�\�SDUYLHQW�DYHF�EULR�HW�LO�DSSOLTXH�DORUV�OD�FDX�VDOLWp�FRQoXH�VRXV�FHWWH�IRUPH�j�OD�GLVFXVVLRQ�GH�GLYHUV�SUREOqPHV�FODVVLTXHV�HW�VXUWRXW�TXDQWLTXHV�HW�HQ�SDUWLFXOLHU��SDU��H[HPSOH��DX[��SDUDGR[DOHV�FRUUpO�DWLRQV�G
(LQVWHLQ�3RGROVN\�5RVHQ��
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6RQ� OLYUH� IRXUPLOOH� G
H[HPSOHV� HW� GH� UHPDUTXHV� MXGLFLHXVHV� HW� SDUIRLV�KXPRULVWLTXHV� PDLV� VXUWRXW� OH� IRUPDOLVPH� ULJRXUHX[� TX
LO� GpYHORSSH� OH�FRQGXLW� GH� PDQLqUH� LQH[RUDEOH� j� OD� QpFHVVLWp� GH� VRXPHWWUH� j� XQH� FULWLTXH�VFLHQWLILTXH� RXYHUWH� FH� TX
RQ� GpVLJQDLW� VRXYHQW� DYHF� XQ� FHUWDLQ� PpSULV�LQFUpGXOH�SDU�IDLWV��SDUDQRUPDX[��FRPPH�OD�SV\FKRNLQqVH�SDU�H[HPSOH�GRQW�LO� IDLW� UHPRQWHU� O¶pWXGH� j� 'HVFDUWHV� HW� GRQW� LO� H[SOLTXH� OD� UDUHWp� GHV�PDQLIHVWDWLRQV�SDU�OD�SHWLWHVVH�GHV�YDOHXUV�GHV�FRQVWDQWHV�N�HW�K�GH�%ROW]PDQ�HW� GH� 3ODQFN�� 3RXU� FH� IDLUH�� GDQV� OHV� FKDSLWUHV� ��� HW� ���� LO� VH� OLYUH� j� XQH�DQDO\VH�UHQRXYHOpH�GHV�QRWLRQV�GH�FDXVDOLWp�HW�G
LUUpYHUVLELOLWp�TXL�QH�PDQTXH�SDV� GH� ERXVFXOHU� DYHF� IRUFH� HW� pYLGHQFH� QRPEUH� GH� QRV� � SUpMXJpV�VFLHQWLILTXHV�&
HVW� GRQF� Oj� OH� FRXURQQHPHQW� GH� O¶°XYUH� G
XQ� EULOODQW� HVSULW� GH� JUDQGH�FXOWXUH��G
XQH�LPDJLQDWLRQ�SpWLOODQWH�PDLV�VXUWRXW�G
XQH��ULJXHXU�LPSODFDEOH�HW�SDU�Oj�PrPH�LFRQRFODVWH�FRPPH�OH�IXW�FHOOH�GH�TXHOTXHV�XQV�GH�VHV�SUpGpFHV�VHXUV�SDUPL�OHV�SOXV�LOOXVWUHV�
0DQXVFULW�UHoX�OH���MDQYLHU������




