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5pVXPp

/D�VWDWLVWLTXH�VXLVVH�GH�VXSHUILFLH�UHSUpVHQWH�SOXV�GH���PLOOLRQV�GH�SRLQWV

UpSDUWLV� VHORQ� XQH� JULOOH� UpJXOLqUH� KHFWRPpWULTXH� GDQV� ��� FODVVHV

G·RFFXSDWLRQ�GX�VRO��%LHQ�TXH�FHWWH�EDVH�GH�GRQQpHV�DLW�pWp�FRQoXH�j�GHV�ILQV

VWDWLVWLTXHV�� OD�GHPDQGH�SRXU�GHV�GRQQpHV�FDUWRJUDSKLTXHV�GH� O·RFFXSDWLRQ

GX�VRO�DXJPHQWH�UDSLGHPHQW�

/H� SUpVHQW� WUDYDLO� D� SRXU� EXW� GH� FHUQHU� OHV� OLPLWHV� HW� OH� SRWHQWLHO� GH

O·XWLOLVDWLRQ�GH�FHWWH�EDVH�GH�GRQQpHV�FRPPH�EDVH�FDUWRJUDSKLTXH��/·DFFHQW

HVW� PLV� SULQFLSDOHPHQW� VXU� OD� GpWHUPLQDWLRQ� GH� PpWDGRQQpHV� GHVWLQpHV� j

IL[HU� OH� QLYHDX� GH� FRQILDQFH� j� DFFRUGHU� j� OD� FDUWRJUDSKLH� pODERUpH�� /D

SURJUDPPDWLRQ�G·XQH�LQWHUIDFH�GH�PLVH�j�GLVSRVLWLRQ�GHV�GRQQpHV�SHUPHW�GH

IDFLOLWHU� O·DFFqV� DX[� GRQQpHV� GH� EDVH� HW� GH� PHWWUH� HQ� DSSOLFDWLRQ� OHV

FRQVLGpUDWLRQV�WKpRULTXHV�GpYHORSSpHV�

=XVDPPHQIDVVXQJ

'LH� $UHDOVWDWLVWLN� GHU� 6FKZHL]� LVW� DXI� PHKU� DOV� �� 0LOOLRQHQ� 3XQNWH

EHJU�QGHW��GLH�LQ����.ODVVHQ�HLQJHWHLOW�ZRUGHQ�VLQG��2EZRKO�GLHVH�'DWHQEDQN

QXU� I�U� VWDWLVWLVFKH� $QZHQGXQJHQ� HQWZLFNHOW� ZRUGHQ� LVW�� HUK|KW� VLFK� GLH

1DFKIUDJH� QDFK� NDUWRJUDSKLVFKHQ� � 'DWHQ� �EHU� GLH� %RGHQEHGHFNXQJ� VHKU

VFKQHOO�

'LHVH� $UEHLW� YHUVXFKW� GLH� *UHQ]HQ� XQG� GDV� 3RWHQWLDO� GLHVHU� 1XW]XQJ� ]X

ILQGHQ�� 0HWDGDWHQ� ZHUGHQ� GHWHUPLQLHUW�� GDPLW� GHU� %HQXW]HU� GLH� 4XDOLWlW

VHLQHU�.DUWH�TXDOLIL]LHUHQ�NDQQ��(LQ�,QWHUIDFH�ZXUGH�SURJUDPPLHUW��GDPLW�GLH

0HWDGDWHQ�GHQ� %HQXW]HUQ� ]XU�9HUI�QJXQJ� JHVWHOOW� ZHUGHQ� N|QQHQ�� XQG� XP

GLH�'DWHQEHDUEHLWXQJ�]X�HUOHLFKWHUQ�

$EVWUDFW

7KH�VWDWLVWLFDO�VXUYH\�RI�6ZLW]HUODQG�LV�EDVHG�RQ�PRUH�WKDQ���PLOOLRQ�SRLQWV

ORFDWHG� UHJXODUO\� WKURXJKRXW� WKH� FRXQWU\� DQG� FODVVLILHG� LQWR� ��� FDWHJRULHV�

(YHQ� WKRXJK� WKH�GDWDEDVH�ZDV�GHVLJQHG�RQO\� IRU� VWDWLVWLFDO� SXUSRVHV��PRUH

DQG�PRUH�XVHUV�ZRXOG�OLNH�WR�XVH�WKH�GDWD�DV�VXSSRUW�WR�FDUWRJUDSKLFDO�XVHV�

7KLV�SDSHU�ZLOO�WU\�WR�ILQG�WKH�OLPLWDWLRQV�DQG�WKH�SRWHQWLDO�RI�VXFK�D�XVH�RI

VWDWLVWLFDO� GDWD�� 7KH� GHWHUPLQDWLRQ� RI� WKH�PHWDGDWD� QHHGHG� WR� HVWLPDWH� WKH

GHJUHH�RI�FRQILGHQFH�WR�FRQIHU�WR�WKH�PDS�ZLOO�EH�HPSKDVL]HG��$Q�LQWHUIDFH�LV

DOVR�SURJUDPPHG�� LQ� RUGHU� WR� JLYH� WKH�XVHU� DFFHVV� WR� WKH�PHWDGDWD� DQG� WR

PDNH�HDVLHU�WKH�DFFHVV�WR�WKH�GDWDEDVH�
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7DEOH�GHV�PDWLqUHV
5pVXPp �

=XVDPPHQIDVVXQJ �

$EVWUDFW �

7DEOH�GHV�PDWLqUHV �

7DEOH�GHV�LOOXVWUDWLRQV �

��,QWURGXFWLRQ �

��'HVFULSWLRQ�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH �

����$QFLHQV�UHOHYpV �

����0pWKRGH�GH�UHOHYp �

����&ULWqUHV�GH�FODVVLILFDWLRQ��FDWDORJXH�GHV�FDWpJRULHV ��

����0LVH�j�MRXU ��

����*(267$7 ��

����8WLOLVDWLRQ ��

����/H�SURMHW�&25,1(�/DQG�&RYHU ��

��� 8WLOLVDWLRQ�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH�FRPPH�EDVH�G
XQH

FDUWRJUDSKLH�GH�O
RFFXSDWLRQ�GX�VRO ��

����-XVWLILFDWLRQ�G
XQH�WHOOH�FDUWH ��

����/D�FDUWH�GH�O
2)6�DX������
��� ��

����&RQGLWLRQV�GH�EDVH�SRXU�O
XWLOLVDWLRQ�GHV�GRQQpHV�GH

OD�VWDWLVWLTXH ��

����/HV�VFpQDULRV�G
DJUpJDWLRQ ��

����0LVH�j�GLVSRVLWLRQ�GHV�GRQQpHV ��

��/HV�LQGLFDWHXUV�GH�TXDOLWp�GHV�GRQQpHV ��

����([SOLFDWLRQ ��

����/·DSSURFKH�VWDWLVWLTXH ��

����/·DSSURFKH�PRUSKRORJLTXH ��

������/·LQGLFH�ρ ��

������/·LQGLFH�β ��

������/HV�SDUDPqWUHV�GH�O·HOOLSVH�FLUFRQVFULWH ��
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����/·LQGLFDWHXU�GH�GLVSHUVLRQ ��

������'pILQLWLRQ ��

������([HPSOHV�GX�FRPSRUWHPHQW�GH�O·LQGLFH�, ��

������5pVXOWDWV ��

������8WLOLVDWLRQV�GH�O·LQGLFH�GH�GLVSHUVLRQ ��

��&RKpUHQFH�GHV�GRQQpHV�GH�EDVH ��

����*pQpUDOLVDWLRQ�VSDWLDOH�GHV�SRLQWV�G·pFKDQWLOORQQDJH ��

����)LDELOLWp�GHV�ILFKLHUV ��

����(YDOXDWLRQ�GH�OD�TXDOLWp�GHV�GRQQpHV ��

��,QWHUIDFH�GH�PLVH�j�GLVSRVLWLRQ�GHV�GRQQpHV ��

����-XVWLILFDWLRQ ��

����&DUDFWpULVWLTXHV�WHFKQLTXHV ��

����/·LQWHUIDFH ��

������ (ODERUDWLRQ�G·XQH�FDUWH�GH�O·RFFXSDWLRQ�GX�VRO�GHVWLQpH�j�PHWWUH

HQ�pYLGHQFH�OD�GLYHUVLWp�XUEDLQH�VXU�OD�FRPPXQH�GH�)UDXHQIHOG��7*� ��

&KDUJHPHQW�GHV�GRQQpHV ��

*ULOOH�DGPLQLVWUDWLYH ��

,QWHUYDOOH�GH�FRQILDQFH�j���� ��

,QGLFH�GH�GLVSHUVLRQ ��

'pSODFHPHQW�GH�OD�JULOOH ��

'RQQpHV�FDUWRJUDSKLTXHV ��

������ &DUWRJUDSKLH�G·XQH�UpJLRQ�GH�OD�%UR\H�j�SDUWLU�GH�O·DJUpJDWLRQ

%1���GH�O·2)6� ��

&RQVWLWXWLRQ�G·XQH�JULOOH�JpRPpWULTXH ��

(SXUDWLRQ�GHV�GRQQpHV ��

$SSRUW�GH�GRQQpHV�FDUWRJUDSKLTXHV ��

(OLPLQDWLRQ�G·XQH�FODVVH ��

������ 'pWHUPLQDWLRQ�GH�OD�YDULDWLRQ�GH�O·RFFXSDWLRQ�GX�VRO�GDQV

OH�GLVWULFW�GH�9HYH\�HQWUH�OHV�UHOHYpV�������HW������� ��
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��&RQFOXVLRQ ��

%LEOLRJUDSKLH�GHV�RXYUDJHV�FRQVXOWpV ��

5HPHUFLHPHQWV ��

7DEOH�GHV�LOOXVWUDWLRQV
)LJXUH��� *ULOOH�G·pFKDQWLOORQQDJH�VXSHUSRVpH�j�XQH�SKRWRJUDSKLH�DpULHQQH�� ��

)LJXUH��� &ODVVHV�G·RFFXSDWLRQ�GX�VRO�XWLOLVpHV� ORUV�GH� O·LQWHUSUpWDWLRQ��'LVWULEXWLRQ

HQ��������HW����FDWpJRULHV� ��

)LJXUH��� 9XH�G·HQVHPEOH�GHV�SURGXLWV�EDVpV�VXU�OD�VWDWLVWLTXH�GH�VXSHUILFLH���� ��

)LJXUH��� 'pWDLO�GHV�DJUpJDWLRQV�XWLOLVpHV ��

)LJXUH��� 5pVXOWDWV�REWHQXV�VHORQ�OHV�GLIIpUHQWV�PRGHV�G·DJUpJDWLRQ ��

)LJXUH��� 6FKpPD�GH�FDOFXO�GH�OD�GLIIpUHQFH�FURLVpH ��

)LJXUH��� &DOFXO�GH�O·HUUHXU�UHODWLYH�SDU�OD�IRUPXOH�ELQRPLDOH�HW�OD�IRUPXOH

GH�0DWpUQ� ��

)LJXUH��� ,OOXVWUDWLRQ�GH�O·LPSRUWDQFH�GH�OD�UpSDUWLWLRQ�VSDWLDOH�GHV�SRLQWV ��

)LJXUH��� 6XUIDFHV�GRQW�O·LQGLFH�ρ�HVW�LGHQWLTXH ��

)LJXUH����,QGLFDWHXUV�PRUSKRORJLTXHV�GH�TXHOTXHV�VXUIDFHV�pOpPHQWDLUHV�

&ODVVHPHQW�VHORQ�O·LQGLFH�ρ�FURLVVDQW� ��

)LJXUH����,QGLFDWHXUV�PRUSKRORJLTXHV�GH�TXHOTXHV�VXUIDFHV�pOpPHQWDLUHV�

&ODVVHPHQW�VHORQ�OH�UDSSRUW�GHV�D[HV�GH�O·HOOLSVH�FLUFRQVFULWH� ��

)LJXUH����&DOFXO�GH�OD�GLIIpUHQFH�FURLVpH�HW�GH�O·LQGLFH�,�GDQV��TXHOTXHV�H[HPSOHV� ��

)LJXUH����2FFXSDWLRQ�GX�VRO�HW�LQGLFH�GH�GLVSHUVLRQ�VXU�OD�FRPPXQH�GH

6FKPLWWHQ��)5���GRQQpHV�GH������ ��

)LJXUH����*pQpUDOLVDWLRQ�GX�SRLQW�G·pFKDQWLOORQQDJH�DX�SL[HO�QRUG�HVW ��

)LJXUH����,OOXVWUDWLRQ�GX�UD\RQ�GH�YDULDELOLWp�VSDWLDOH�QpFHVVDLUH�GDQV�OHV

��FDV�PHQWLRQQpV ��

)LJXUH����*pQpUDOLVDWLRQ�GX�SRLQW�G·pFKDQWLOORQQDJH�j�O·KHFWDUH�OH�SOXV�SURFKH� ��

)LJXUH����1pFHVVLWp�GH�WHQLU�FRPSWH�GH�O·HPSODFHPHQW�GX�SRLQW

G·pFKDQWLOORQQDJH�ORUV�GH�OD�FRQVWLWXWLRQ�G·XQ�H[WUDLW� ��

)LJXUH����1RPEUH�G·KHFWDUHV�GDQV�O·DJUpJDWLRQ�%1���VXU�OH�FDQWRQ

GHV�*ULVRQV��VHORQ�O·2)6�HW�VHORQ�OH�6,*� ��
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)LJXUH����&DUWH������
����HW�ILFKLHU�GHV�FRPPXQHV�SHUPHWWDQW�OH�UHSpUDJH�� ��

)LJXUH����([WUDLW�GH�FDUWH�UHSUpVHQWDQW�OD�FRPPXQH�GH�)UDXHQIHOG�HQ���

FODVVHV�G·RFFXSDWLRQ�GX�VRO� ��

)LJXUH����&RPPXQH�GH�)UDXHQIHOG�GDQV�OHV����FODVVHV�GH�O·DJUpJDWLRQ�´XUEDLQµ� ��

)LJXUH����,QGLFH�GH�GLVSHUVLRQ�VXU�OHV����FODVVHV�GH�O·DJUpJDWLRQ�´XUEDLQµ� ��

)LJXUH����&DUWH�QDWLRQDOH������
����VXSHUSRVpH�DX[�GRQQpHV�GH�OD

VWDWLVWLTXH�GH�OD�VXSHUILFLH� ��

)LJXUH����6XSHUSRVLWLRQ�GH�OD�FDUWH������
����VHPL�WUDQVSDUHQWH�VXU�OHV

GLVWULFWV�GH�)UDXHQIHOG�HW�:LQWHUWKXU� ��

)LJXUH����6pOHFWLRQ�UHFWDQJXODLUH�DJUpJpH�HQ�%1����UpJLRQ�GH�OD�%UR\H� ��

)LJXUH����&DUWH�GH�OD�UpJLRQ�GH�OD�%UR\H��DSUqV�pSXUDWLRQ�GHV�SL[HOV�LVROpV� ��

)LJXUH����'RQQpHV�GH�9(&725���VXSHUSRVpHV�j�OD�FDUWH�GH�OD�%UR\H� ��

)LJXUH����&DUWH�GH�OD�%UR\H�DSUqV�pOLPLQDWLRQ�GHV�SL[HOV�GH�OD�FODVVH��� ��

)LJXUH����5HSUpVHQWDWLRQ�GHV�PRGLILFDWLRQV�G·RFFXSDWLRQ�GX�VRO�GDQV

OH�GLVWULFW�GH�9HYH\�HQWUH�������HW������� ��

)LJXUH����8WLOLVDWLRQ�GDQV�([FHO�GHV�GRQQpHV�GH�O·pYROXWLRQ�WHPSRUHOOH�GH

O·RFFXSDWLRQ�GX�VRO� ��



-HDQ�/XF�0LVHUH]

7UDYDLO�3UDWLTXH�GH�'LSO{PH����� 3DJH��

��� ,QWURGXFWLRQ

(Q� ������ OH� FRQVHLO� IpGpUDO� D� GpFLGp� OD� PLVH� HQ� URXWH� G·XQ� SURMHW

G·pODERUDWLRQ� GH� OD� VWDWLVWLTXH� GH� VXSHUILFLH� EDVpH� VXU� XQ� pFKDQWLOORQQDJH

UpJXOLHU�GH�WRXWH�OD�VXUIDFH�GH�OD�6XLVVH��3DU�FHWWH�GpFLVLRQ��O·2IILFH�)pGpUDO�GH

OD� 6WDWLVWLTXH� �2)6�� VH� YR\DLW� FKDUJp� G·XQH�PLVVLRQ� FRQVLGpUDEOH� GHVWLQpH� j

GLVSRVHU� G·XQH� VWDWLVWLTXH� H[KDXVWLYH� GH� O·RFFXSDWLRQ� GX� VRO�� 'H� SOXV�� FHW

RIILFH�pWDLW�DVVXUp�GH�VH�YRLU�DFFRUGHU�OHV�PR\HQV�GH�PHWWUH�j�MRXU�OD�EDVH�GH

GRQQpHV� FRQVWLWXpH�� /H� EXW� G·XQH� WHOOH� VWDWLVWLTXH� pWDLW� GH� IRXUQLU� DX[� WUqV

QRPEUHX[�PLOLHX[� OLpV� j� OD�JHVWLRQ�GX� WHUULWRLUH� GHV� LQIRUPDWLRQV�GpWDLOOpHV

VXU�O·RFFXSDWLRQ�GX�VRO��/D�PpWKRGH�UHWHQXH�VH�GHYDLW�j�OD�IRLV�G·rWUH�SUpFLVH

HW�GH�SHUPHWWUH�GH�TXDQWLILHU�OHV�pYROXWLRQV�j�WUDYHUV�OHV�DQQpHV��QRWDPPHQW

HQ�UHQGDQW�OH�UHOHYp�UHSURGXFWLEOH�

/·LGpH� G·XQH� WHOOH� VWDWLVWLTXH� Q·HVW� SDV� QRXYHOOH� HW� GHV� WHQWDWLYHV� RQW� pWp

HIIHFWXpHV�GDQV�OHV�DQQpHV���������������������HW�������&HV�VWDWLVWLTXHV�

EDVpHV� HVVHQWLHOOHPHQW� VXU� OHV� GRQQpHV� GH� OD� PHQVXUDWLRQ� FDGDVWUDOH�

SUpVHQWDLHQW� GHV� ODFXQHV� GDQV� OD� FRXYHUWXUH� GX� WHUULWRLUH�� 'H� SOXV�� OHV

GLIIpUHQWHV�PpWKRGHV�HPSOR\pHV�UHQGDLHQW�GLIILFLOH� OD�FRPSDUDLVRQ�HQWUH� OHV

GLIIpUHQWHV�pSRTXHV�GX�UHOHYp�

/D� PpWKRGH� UHWHQXH� SRXU� O·pODERUDWLRQ� GH� OD� QRXYHOOH� VWDWLVWLTXH� GH

VXSHUILFLH� D� FRQVLVWp� j� VXSHUSRVHU� XQH� JULOOH� UpJXOLqUH� GH� SRLQWV� VXU� OHV

SKRWRV� DpULHQQHV� GH� O·2IILFH� )pGpUDO� GH� 7RSRJUDSKLH� �2)7��� &H� TXDGULOODJH

UpJXOLHU�D�SHUPLV�O·pODERUDWLRQ�G·XQ�ILFKLHU�GH�SOXV�GH�����PLOOLRQV�GH�SRLQWV

VXU�WRXWH�OD�6XLVVH��/D�PpWKRGH�VHUD�H[SRVpH�SOXV�HQ�GpWDLO�DX�FKDSLWUH���

$�SDUWLU� GH� ������ DQQpH� GH� OD� SXEOLFDWLRQ� GH� OD� VWDWLVWLTXH� EDVpH� VXU� OHV

SULVHV� GH� YXHV� HIIHFWXpHV� HQWUH� ����� HW� ����� �VWDWLVWLTXH� �������� GH

QRPEUHXVHV�DSSOLFDWLRQV�VWDWLVWLTXHV�RQW�GpPRQWUp� O·XWLOLWp� HW� OH�ELHQ� IRQGp

G·XQ� WHO� RXWLO�� 'H� QRPEUHXVHV� SXEOLFDWLRQV� RQW� SHUPLV� GH� GLVSRVHU

G·LQIRUPDWLRQV� ILDEOHV� VXU� O·RFFXSDWLRQ� GX� VRO�� &HWWH� EDVH� GH� GRQQpHV�

JpRUpIpUHQFpH�SDU� QDWXUH� HQ� UDLVRQ�GX� V\VWqPH�G·pFKDQWLOORQQDJH� UHWHQX�� D

UDSLGHPHQW� VXVFLWp� GH� O·LQWpUrW� GDQV� OH� EXW� GH� VHUYLU� GH� EDVH� j� XQH

FDUWRJUDSKLH� GH� O·RFFXSDWLRQ� GX� VRO� j� O·pFKHOOH� GH� OD� 6XLVVH�� 7RXWHIRLV�� OHV

VROXWLRQV� LPDJLQpHV� VRQW� GLVSDUDWHV� HW� WUqV� RULHQWpHV� YHUV� O·XQLTXH� EXW

SRXUVXLYL�� 8QH� UpIOH[LRQ� GH� EDVH� VXU� O·XWLOLVDWLRQ� GH� FHV� GRQQpHV� VH� GHYDLW

GRQF�G·rWUH�PHQpH�DILQ�GH�JDUDQWLU�OD�TXDOLWp�GHV�GRFXPHQWV�H[WUDLWV�GH�FHWWH

EDVH�GH�GRQQpHV�
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8QH�UHSUpVHQWDWLRQ�©�EUXWH�ª�GX�UHOHYp�VRXV�IRUPH�PDWULFLHOOH��UDVWHU��Q·HVW

SDV� XQH� VROXWLRQ� FRQYDLQFDQWH�� FDU� OHV� REMHWV� GH� SHWLWH� WDLOOH� YRLHQW� OHXU

VXUIDFH�H[DJpUpH��JpQpUDOLVDWLRQ�j�O·KHFWDUH���DORUV�TXH�OHV�pOpPHQWV�GpFULYDQW

OHV� pOpPHQWV� OLQpDLUHV� QH� VRQW� SOXV� FRQQHFWpV� HQWUH� HX[�� 'H� SOXV�� OH� JUDQG

QRPEUH� GH� FDWpJRULHV� ����� UHQG� WUqV� GLIILFLOH� O·LGHQWLILFDWLRQ� G·HQWLWpV

WHUULWRULDOHV�KRPRJqQHV�

/H�EXW�GH�FH� WUDYDLO� FRQVLVWH�j�pWXGLHU� OHV�GLIIpUHQWHV�SRVVLELOLWpV�RIIHUWHV

SDU� OD� VWDWLVWLTXH� GH� VXSHUILFLH� HQ� WDQW� TXH� EDVH� G·XQH� FDUWRJUDSKLH� GH

O·RFFXSDWLRQ�GX�VRO��1RXV�DERUGHURQV�QRWDPPHQW�OHV�DVSHFWV�JpRPpWULTXH�HW

WKpPDWLTXH�GH�OD�TXHVWLRQ��WDQW�LO�HVW�YUDL�TXH�FHV�GHX[�DSSURFKHV�VRQW�j� OD

IRLV�FRPSOpPHQWDLUHV�HW�QpFHVVDLUHV��,O�V·DJLW�pJDOHPHQW�GH�IDYRULVHU�O·DFFqV�j

OD� EDVH� GH� GRQQpHV� JpRJUDSKLTXH� FRQVWLWXpH� SDU� OHV� SRLQWV

G·pFKDQWLOORQQDJH�

2Q�FKHUFKHUD�DXVVL�j�PHWWUH�HQ�pYLGHQFH� OHV�DVSHFWV�PpULWDQW�XQH�DWWHQWLRQ

WRXWH� SDUWLFXOLqUH� ORUV� G·XQH� WHOOH� XWLOLVDWLRQ��'HV� LQGLFDWHXUV� SHUPHWWDQW� GH

MXJHU�GH�OD�TXDOLWp�GHV�UpVXOWDWV�REWHQXV�VRQW�DXVVL�SURSRVpV�HW�pYDOXpV�
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���'HVFULSWLRQ�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH

/HV� QRWLRQV� GpYHORSSpHV� LFL� SURYLHQQHQW� TXDVLPHQW� H[FOXVLYHPHQW� GHV

SXEOLFDWLRQV� GH� O·2)6�� 6HXOHV� OHV� JUDQGHV� OLJQHV� RX� OHV� pOpPHQWV� YUDLPHQW

LQGLVSHQVDEOHV� DX� WUDYDLO� VRQW� VXFFLQFWHPHQW� GpYHORSSpV� LFL�� /H� OHFWHXU

LQWpUHVVp� VH� UHSRUWHUD� GLUHFWHPHQW� DX[� EURFKXUHV� FRQFHUQpHV� �2)6� �����

����E������D�E�HW�����D�

����� $QFLHQV�UHOHYpV

'HSXLV� OH� GpEXW� GX� VLqFOH� GH� QRPEUHXVHV� WHQWDWLYHV� G·pODERUDWLRQ� G·XQH

VWDWLVWLTXH�GH� O·RFFXSDWLRQ�GX�VRO�HQ�6XLVVH�RQW�HX� OLHX��$LQVL�� GHV�GRQQpHV

VRQW� GLVSRQLEOHV� SRXU� OHV� �� pSRTXHV� ������ ��������� ����� HW� ������ &HV

VWDWLVWLTXHV�IDLVDLHQW�DSSHO�j�XQH�PpWKRGH�GH�UHOHYp�EDVpH�VXU�OD�PHQVXUDWLRQ

FDGDVWUDOH�� ODTXHOOH� SUpVHQWH� OH� GpVDYDQWDJH� PDMHXU� GH� QH� SDV� FRXYULU

O·HQVHPEOH� GX� WHUULWRLUH� VXLVVH�� /D� VWDWLVWLTXH� GH� ����� FODVVLILDLW� VHORQ

O·RFFXSDWLRQ�SUpGRPLQDQWH�j�O·KHFWDUH��FH�TXL�D�SRXU�LQIOXHQFH�GH�UHQGUH�OHV

pOpPHQWV�OLQpDLUHV�RX�GH�SHWLWH�WDLOOH�TXDVLPHQW�LQYLVLEOHV�

/H� SULQFLSDO� LQFRQYpQLHQW� GH� FHV� UHOHYpV� GLVSDUDWHV� pWDLW� OH� PDQTXH� GH

UHSURGXFWLELOLWp� GHV� GpWHUPLQDWLRQV�� 2U�� V·LO� HVW� LPSRUWDQW� GH� FRQQDvWUH

O·RFFXSDWLRQ�GX�VRO�G·XQH�UpJLRQ�j�XQ�LQVWDQW�GRQQp��LO�HVW�FHUWDLQHPHQW�WRXW

DXVVL�LPSRUWDQW�GH�SRXYRLU�TXDQWLILHU�OHV�PRGLILFDWLRQ�GDQV�OH�WHPSV�

����� 0pWKRGH�GH�UHOHYp

/H�SURJUDPPH�ODQFp�HQ������GHYDLW�GRQF�FRPEOHU�FHWWH�ODFXQH�HQ�PHWWDQW

VXU�SLHG�XQH�PpWKRGH�G·pFKDQWLOORQQDJH�FDSDEOH�G·rWUH�UpXWLOLVpH�GH�PDQLqUH

LGHQWLTXH�j�FKDFXQH�GHV�pWDSHV�GH�OD�PLVH�j�MRXU��/H�FKRL[�V·HVW�SRUWp�VXU�XQH

PpWKRGH� G·LQWHUSUpWDWLRQ� SDU� pFKDQWLOORQQDJH� GH� SKRWRJUDSKLHV� DpULHQQHV�

(OOH� D� pWp� GpYHORSSpH� SDU� O·,QVWLWXW� GH� 3KRWRJUDPPpWULH� GH� O·(3)/� HW� SDU

O·,QVWLWXW� SRXU� O·$PpQDJHPHQW� ORFDO�� UpJLRQDO� HW� QDWLRQDO� GH� O·(7+=�� &HWWH

LQWHUSUpWDWLRQ�VH�EDVH�VXU�OHV�SKRWRV�DpULHQQHV�HQ�QRLU�HW�EODQF�XWLOLVpHV�SDU

O·2IILFH� )pGpUDO� GH� 7RSRJUDSKLH� �2)7�� SRXU� OD� PLVH� j� MRXU� GHV� FDUWHV

QDWLRQDOHV�

/H� UHOHYp� VH� IDLW� HQ� �� pWDSHV�� j� VDYRLU� OD� FRQVWLWXWLRQ� G·XQH� IHXLOOH

WUDQVSDUHQWH� FRQWHQDQW� OHV� SRLQWV� G·pFKDQWLOORQQDJH� SDU� SKRWR�� SXLV

O·LQWHUSUpWDWLRQ�j�SURSUHPHQW�SDUOHU��&HV�SRLQWV�G·pFKDQWLOORQQDJH�VH�WURXYHQW

DX[� SRLQWV� G·LQWHUVHFWLRQ� GHV� FRRUGRQQpHV� KHFWRPpWULTXHV� GHV� FDUWHV
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QDWLRQDOHV�� /HXU� HPSODFHPHQW� H[DFW� VXU� FKDTXH� SKRWRJUDSKLH� D� pWp

GpWHUPLQp� j� O·DLGH� GHV� pOpPHQWV� G·RULHQWDWLRQ� GH� OD� SKRWRJUDSKLH

�FRRUGRQQpHV� GH� OD� FDPpUD� DX� PRPHQW� GH� OD� SULVH� GH� YXH�� LQFOLQDLVRQ� GX

FOLFKp�� GLVWDQFH� IRFDOH�� SRVLWLRQ� GX� SRLQW� SULQFLSDO� GDQV� O·LPDJH�� HW� G·XQ

PRGqOH� QXPpULTXH�GH� WHUUDLQ� �017��� &H� SURFpGp� SUpVHQWH� O·DYDQWDJH� G·rWUH

EHDXFRXS�SOXV�IDFLOH�j�PHWWUH�HQ�±XYUH�TXH�OHV�RUWKRSKRWRV��SRXU�XQ�UpVXOWDW

LGHQWLTXH�� /D� SUHPLqUH� YHUVLRQ� GH� OD� VWDWLVWLTXH� GH� VXSHUILFLH� �������� V·HVW

EDVpH� VXU� OH� 017� 5,0,1,�� 'HSXLV� VRQ� pODERUDWLRQ�� F·HVW� OH� 017��� TXL� HVW

XWLOLVp��HW�OHV�JULOOHV�RQW�pWp�DGDSWpHV�j�FH�QRXYHDX�PRGqOH��SOXV�SUpFLV�HW�GH

GpILQLWLRQ�VXSpULHXUH��&KDTXH�SRLQW�G·pFKDQWLOORQQDJH�HVW�UHSUpVHQWp�SDU�XQ

DQJOH�GRQW�XQ�GHV�F{WpV�HVW�RULHQWp�YHUV�O·HVW�HW�O·DXWUH�YHUV�OH�QRUG��/H�SRLQW

j� SURSUHPHQW� SDUOHU� HVW� VLWXp� j� O·H[WUpPLWp� GH� OD� SRLQWH� GH� O·DQJOH�� &KDFXQ

GHV�VHJPHQWV�GH�O·DQJOH�UHSUpVHQWH�XQH�GLVWDQFH�GH����PqWUHV�VXU�OH�WHUUDLQ�

3RXU�OD�GpWHUPLQDWLRQ�HOOH�PrPH��XQ�RSpUDWHXU�pYDOXH�VRXV�VWpUpRVFRSH�OD

FODVVH�G·RFFXSDWLRQ�GX�VRO�j�ODTXHOOH�DSSDUWLHQW�OH�SRLQW�G·pFKDQWLOORQQDJH��/D

ILJXUH� �� PRQWUH� XQ� H[HPSOH� GH� JULOOH� G·pFKDQWLOORQQDJH� FRUULJpH� SXLV

VXSHUSRVpH� j� XQH� SKRWR� DpULHQQH�� $ILQ� GH� JDUDQWLU� OD� ILDELOLWp� GHV� GRQQpHV

REWHQXHV�� FKDTXH� SRLQW� HVW� GpWHUPLQp� XQH� VHFRQGH� IRLV� SDU� XQ� DXWUH

VSpFLDOLVWH��/HV�GLYHUJHQFHV�VRQW�HQVXLWH�GLVFXWpHV�HW��HQ�GHUQLHU�UHVVRUW��OHV

GRXWHV� VRQW� OHYpV� SDU� XQH� YLVLWH� VXU� OH� WHUUDLQ�� &HWWH� GRXEOH� LQWHUSUpWDWLRQ

JDUDQWLW�XQ�WUqV�KDXW�QLYHDX�GH�ILDELOLWp�DX[�GRQQpHV�UpFROWpHV�
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)LJXUH���� *ULOOH�G·pFKDQWLOORQQDJH�VXSHUSRVpH�j�XQH�SKRWRJUDSKLH�DpULHQQH���/LHQ]�

&RPPXQH�G·$OWVWlWWHQ�6*���3KRWRJUDSKLH�SULVH�SDU�O·2)7��WLUpH�GH��2)6��������SDJH

���

����� &ULWqUHV�GH�FODVVLILFDWLRQ��FDWDORJXH�GHV�FDWpJRULHV

/RUV�GH� OD�GpWHUPLQDWLRQ�� OHV�SRLQWV�RQW�pWp�UpSDUWLV�RULJLQHOOHPHQW�HQ���

FODVVHV�G·RFFXSDWLRQ�GX�VRO��$X�FRXUV�GH�O·LQWHUSUpWDWLRQ��������LO�HVW�DSSDUX

TXH� FHUWDLQHV� RFFXSDWLRQV� GX� VRO� SRXYDLHQW� rWUH� VXEGLYLVpHV� HQ� FDWpJRULHV

GLVWLQFWHV��&·HVW�QRWDPPHQW�OH�FDV�GHV�©�VXUIDFHV�LPSURGXFWLYHV�ª��TXL�RQW�pWp

GLYLVpHV� HQ� ©�JODFLHUV�� QpYpV�ª� �FODVVH� ���� HW� HQ� ©�URFKHUV�� VDEOHV�
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pERXOHPHQWVª��FODVVH������&HV�PRGLILFDWLRQV�RQW�HQWUDvQp�OH�SDVVDJH�GH����j

���FODVVHV��DLQVL�TXH�OD�UpYLVLRQ�GX�ILFKLHU�DV���HQ�DV��U���/D�OLVWH�H[KDXVWLYH

GH�FHV�FODVVHV�ILJXUH�GDQV�OH�WDEOHDX�FL�GHVVRXV��

)LJXUH���� &ODVVHV�G·RFFXSDWLRQ�GX�VRO�XWLOLVpHV�ORUV�GH�O·LQWHUSUpWDWLRQ��'LVWULEXWLRQ�HQ����

���HW����FDWpJRULHV��7LUp�GH��2)6�����E�

�$ILQ�GH�PDLQWHQLU�OH�FDUDFWqUH�VWDWLVWLTXH�GX�UHOHYp��LO�FRQYHQDLW�GH�UpGXLUH

DX�PD[LPXP� OD� SDUW� GH� O·LQWHUSUpWDWLRQ� GH� O·RSpUDWHXU�� $� FHW� HIIHW�� FKDTXH

FODVVH� HVW� GpILQLH� SDU� XQ� FHUWDLQ� QRPEUH� GH� FULWqUHV� WUqV� SUpFLV� TXL

SHUPHWWHQW�XQH�FODVVLILFDWLRQ�VDQV�pTXLYRTXH��&HV�FULWqUHV�RQW�DXVVL�SRXU�EXW

GH� JDUDQWLU� OD� SpUHQQLWp� GH� OD�PpWKRGH�� /D� GHVFULSWLRQ� GpWDLOOpH� IDLW� O·REMHW

G·XQH�SXEOLFDWLRQ�GH�O·2)6��2)6�����D�

+DELWXHOOHPHQW�� OD� FDWpJRULH� G·XWLOLVDWLRQ� HVW� GpWHUPLQpH� DX� SRLQW

G·pFKDQWLOORQQDJH�� 7RXWHIRLV�� FHUWDLQHV� FODVVHV� RQW� H[LJp� GHV� GpURJDWLRQV� j

FH�SULQFLSH��'DQV� OH� FDV�G·XQ�YHUJHU�SDU�H[HPSOH�� LO� HVW�QpFHVVDLUH�GH� WHQLU

FRPSWH� GX� YRLVLQDJH� LPPpGLDW� GX� SRLQW�� 'H� PrPH�� OD� GHQVLWp� GH� FRXYHUW

G·XQH� VXUIDFH� ERLVpH� QH� SHXW� rWUH� HVWLPpH� HQ� XQ� SRLQW�� $� FHW� HIIHW�� XQH

VXUIDFH�GH�UpIpUHQFH�GH���P;��P�HQWRXUDQW�OH�SRLQW�G·pFKDQWLOORQQDJH�D�pWp

GpILQLH��/RUVTXH�SOXVLHXUV�XWLOLVDWLRQV�FRKDELWHQW�j�O·LQWpULHXU�GH�OD�VXUIDFH�GH

UpIpUHQFH��RQ�FRQVLGqUH�FHOOH�TXL�VH�WURXYH�DX�SRLQW�G·pFKDQWLOORQQDJH�
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'DQV� O·RSWLTXH� G·XQH� XWLOLVDWLRQ� FDUWRJUDSKLTXH� GH� OD� VWDWLVWLTXH� GH

VXSHUILFLH�� LO� FRQYLHQW� GH� SUrWHU� DWWHQWLRQ� DX[� FULWqUHV� GH� FODVVLILFDWLRQ� GH

FHUWDLQHV� FODVVHV�� 3DU� H[HPSOH�� OHV� URXWHV� HW� FRXUV� G·HDX� GH� PRLQV� GH� �

PqWUHV�GH� ODUJH�QH� VRQW�SDV�GLIIpUHQFLpV�GH� OD� IRUrW�TX·LOV� WUDYHUVHQW��&HWWH

H[LJHQFH�HVW�OLpH�j�O·XWLOLVDWLRQ�GH�SULVHV�GH�YXHV�DpULHQQHV�SRXU�O·pODERUDWLRQ

GH�OD�EDVH�GH�GRQQpHV��,O�HQ�UpVXOWH�QRQ�VHXOHPHQW�XQH�VRXV�HVWLPDWLRQ�GHV

VXUIDFHV��PDLV�pJDOHPHQW�XQ�GpIDXW�GH�FRQQHFWLYLWp�GHV� UpVHDX[�� FH�TXL�HVW

XQ�GpVDYDQWDJH�PDMHXU�DX�QLYHDX�FDUWRJUDSKLTXH�

����� 0LVH�j�MRXU

/HV�SKRWRJUDSKLHV�DpULHQQHV�GH�O·2)7�VRQW�PLVHV�j�MRXU�VHORQ�XQ�F\FOH�GH��

DQV��,O�VHUDLW�GRQF�SRVVLEOH�GH�PHWWUH�j�MRXU�OD�VWDWLVWLTXH�GH�VXSHUILFLH�WRXV

OHV���DQV�pJDOHPHQW��7RXWHIRLV��OD�FODVVLILFDWLRQ�GHV�����PLOOLRQV�GH�SRLQWV�TXL

OD�FRQVWLWXHQW�SUHQG�XQ�WHPSV�FRQVLGpUDEOH��VXSpULHXU�j���DQV��$ILQ�GH�QH�SDV

FRPPHQFHU�OD�PLVH�j�MRXU�G·XQ�ILFKLHU�QRQ�HQFRUH�HQWLqUHPHQW�SXEOLp��O·2)6�D

GpFLGp�GH�PHWWUH�j�MRXU�OD�VWDWLVWLTXH�GH�VXSHUILFLH�VHORQ�XQ�F\FOH�GH����DQV�

7RXWHIRLV��FHW�LQWHUYDOOH�HVW�VXVFHSWLEOH�G·rWUH�UDPHQp�j���DQV�j�O·DYHQLU�VL�OH

EHVRLQ�V·HQ�IDLW�VHQWLU�

/H� QRP� GH� OD� VWDWLVWLTXH� LQGLTXH� OHV� DQQpHV� GHV� SULVHV� GH� YXHV�� 3DU

H[HPSOH�� OD�VWDWLVWLTXH�������HVW�EDVpH�VXU� OHV�SKRWRV�SULVHV�HQWUH������HW

������/D�GDWH�H[DFWH�GHV�SKRWRJUDSKLHV��SDU�GLVWULFW��HVW�GLVSRQLEOH�GDQV�OHV

SXEOLFDWLRQV�GH�O·2)6��2)6�������

$FWXHOOHPHQW��OD�VWDWLVWLTXH�������FRXYUH�HQYLURQ�OHV�����GX�WHUULWRLUH�HW�OD

SXEOLFDWLRQ� GHV� GHUQLHUV� UpVXOWDWV� HVW� DWWHQGXH� DX� PLOLHX� GH� O·DQ� �����

7RXWHIRLV�� DILQ� GH�GRQQHU� XQ�pWDW� DXVVL� ILGqOH�TXH�SRVVLEOH� GH� OD� UpDOLWp� GX

PRPHQW��GHV�SXEOLFDWLRQV�SDUWLHOOHV� VRQW�GLVSRQLEOHV�DX� IXU�HW�j�PHVXUH�GH

O·DYDQFHPHQW�GH�O·LQWHUSUpWDWLRQ�

����� *(267$7

*(267$7� HVW� OH� QRP� GRQQp� j� OD� EDQTXH� GH� GRQQpHV� JpRJUDSKLTXHV� GH

O·2)6��&HWWH�VRXUFH�G·LQIRUPDWLRQV�H[WUrPHPHQW�GLYHUVHV�IDLW�OH�OLHQ�HQWUH�OHV

GRQQpHV� VWULFWHPHQW� QXPpULTXHV� KDELWXHOOHPHQW� JpUpHV� SDU� O·2)6� HW� OD

ORFDOLVDWLRQ� GH� FHV� GRQQpHV� GDQV� OH� WHUULWRLUH�� (OOH� FRQWLHQW� GHV� QLYHDX[

G·LQIRUPDWLRQ�WUqV�GLYHUV��FRPPH�HQ�WpPRLJQH�OD�OLVWH�FL�GHVVRXV��
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A. Données de la mensuration officielle et limites administratives
B. Topographie
C. Géologie
D. Sol
E. Eau
F. Air et climat
G. Flore et faune, végétation

+��8WLOLVDWLRQ�GX�WHUULWRLUH��XWLOLVDWLRQ�GX�VRO

I. Population
K. Transports
L. Exploitations et installations
M. Histoire et culture
O. Environnement
P. Aménagement du territoire, plans de zone
Q. Inventaires, zones de protection
R. Fonds de cartes et d’informations thématiques au format de grille
S. Données des satellites comme images de grille
T. Photographies aériennes scannées comme images de grille
X. Niveau de planification

&KDFXQH� GH� FHV� FRXFKHV� G·LQIRUPDWLRQV� VRQW� PLVHV� j� GLVSRVLWLRQ� VHORQ� OHV

EHVRLQV�� /H�PDQXHO� GH� O·XWLOLVDWHXU� GH� *(267$7� �2)6� ����E�� GRQQH� XQ� FDWDORJXH

H[KDXVWLI��GHV�GRQQpHV�FRQWHQXHV�GDQV�OD�EDVH�

'DQV�OH�FDGUH�GH�FH�WUDYDLO��F·HVW�HVVHQWLHOOHPHQW�OH�QLYHDX�+�TXL�QRXV�LQWpUHVVH�

/HV�GRQQpHV�GH�OD�VWDWLVWLTXH�GH�OD�VXSHUILFLH�\�ILJXUHQW�j�O·HQGURLW�GH��FKDTXH�SRLQW

G·pFKDQWLOORQQDJH��,O�V·DJLW�GRQF�GH�GRQQpHV�SRQFWXHOOHV�GRQW� OHV�DWWULEXWV�VRQW�OHV

FRRUGRQQpHV�GDQV�OH�V\VWqPH�VXLVVH�HW�OD�FODVVH�G·RFFXSDWLRQ�GX�VRO�

����� 8WLOLVDWLRQ

$X�PRPHQW�GH�O·pODERUDWLRQ�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH��OH�VHXO�EXW�GHV

GRQQpHV�REWHQXHV�pWDLW�GH�IRXUQLU�XQH�EDVH�GH�GRQQpHV�GH�W\SH�VWDWLVWLTXH�

$XFXQH� XWLOLVDWLRQ� FDUWRJUDSKLTXH� Q·D� pWp� SUpYXH� j� FH� PRPHQW�Oj�� /D

UHSUpVHQWDWLYLWp� GHV�GRQQpHV� DX�QLYHDX� VWDWLVWLTXH� HVW� GqV� ORUV� JDUDQWLH�� FH

TXL�Q·HVW�SDV�OH�FDV�DX�QLYHDX�FDUWRJUDSKLTXH�

3RXU�pYLWHU�TXH�GHV�LQWHUSUpWDWLRQV�VWDWLVWLTXHPHQW�SHX�UHSUpVHQWDWLYHV�QH

VRLHQW� IDLWHV�� O·2)6�QH�PHW�SDV� OD� VWDWLVWLTXH�HQ����FODVVHV�j�GLVSRVLWLRQ�GX

SXEOLF��6HXOV�OHV�RUJDQLVPHV�GpVLUDQW�PHQHU�GHV�UHFKHUFKHV�VXU�FHWWH�EDVH�\

RQW� DFFqV�� /HV� FRPPDQGHV� GHV� XWLOLVDWHXUV� GRLYHQW� VH� IDLUH� VHORQ� OHV

DJUpJDWLRQV�HQ����FODVVHV��%1����RX�HQ����FODVVHV��%1����

3DUWDQW� GX� SULQFLSH� TXH� OHV� GRQQpHV� VRQW� G·DXWDQW� SOXV� UHSUpVHQWDWLYHV

TX·LO� \� D� G·RFFXUUHQFHV� GDQV� OD� FODVVH� �ORL� ELQRPLDOH��� O·DJUpJDWLRQ� GRLW� rWUH

G·DXWDQW� SOXV� LPSRUWDQWH� TXH� OD� UpJLRQ� G·pWXGH� HVW� SHWLWH�� $� WLWUH� LQGLFDWLI�

O·2)6� SURSRVH� O·XWLOLVDWLRQ� GH� %1��� SRXU� OHV� FDQWRQV� HW� GLVWULFWV� HW� %1��� j
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O·pFKHOOH� GHV� FRPPXQHV�� &HWWH� UpSDUWLWLRQ� HVW� REVHUYpH� GDQV� OD� SXEOLFDWLRQ

GHV�UpVXOWDWV�

$X� QLYHDX� FDUWRJUDSKLTXH�� XQH� DJUpJDWLRQ� HQ� ��� FODVVHV� HW� GLIIpUHQWV

QLYHDX[�GH�JpQpUDOLVDWLRQ�HVW�GLVSRQLEOH��&HWWH�DJUpJDWLRQ�D�VHUYL�GH�EDVH�j

OD� FDUWH� GH� O·RFFXSDWLRQ� GX� VRO� DX� ������
���� �YRLU� �2)6� ������ HW� ������� /D

ILJXUH����GRQQH�XQH�YXH�G·HQVHPEOH�GHV�ILFKLHUV�GLVSRQLEOHV��/H�GpWDLO�GH�FHV

DJUpJDWLRQV�IDLW�O·REMHW�GX�SDUDJUDSKH�����

)LJXUH���� �9XH�G·HQVHPEOH�GHV�SURGXLWV�EDVpV�VXU�OD�VWDWLVWLTXH�GH�VXSHUILFLH��7LUp�GH��2)6

����E�
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����� /H�SURMHW�&25,1(�/DQG�&RYHU

/H� SURMHW� ©�&25,1(� /DQG� &RYHU�ª� HVW� XQH� FRPSRVDQWH� GX� SURJUDPPH

&25,1(� GRQW� OH� EXW� HVW� GH� IRXUQLU� j� O·8QLRQ� (XURSpHQQH� XQ� V\VWqPH

G·LQIRUPDWLRQ� VXU� O·HQYLURQQHPHQW�� ,O� V·DJLW� GRQF� G·HIIHFWXHU�� DX� QLYHDX

FRQWLQHQWDO�� XQ� UHFHQVHPHQW� GH� O·RFFXSDWLRQ� GX� VRO� VHORQ� GHV� FULWqUHV

XQLIRUPHV��/D�FRPSDWLELOLWp�HQWUH�OD�VWDWLVWLTXH�FRQWLQHQWDOH�HW�OH�SURJUDPPH

VXLVVH�GH�VWDWLVWLTXH�GH�VXSHUILFLH�HVW�GLVFXWpH�GDQV��2)6�������

(Q�UDLVRQ�GH�OD�JUDQGH�pWHQGXH�j�FRXYULU������PLOOLRQV�GH�NP����OD�PpWKRGH

GH� UHFHQVHPHQW� HVW� GLIIpUHQWH� GH� OD� VWDWLVWLTXH� VXLVVH� GH� VXSHUILFLH�� /H

SURFpGp�FKRLVL�FRQVLVWH�j�GpOLPLWHU�GHV�SRO\JRQHV�G·XQH�VXUIDFH�PLQLPDOH�GH

��KD�����P�GH�ODUJHXU�SRXU�OHV�pOpPHQWV�OLQpDLUHV���/D�EDVH�GH�GpWHUPLQDWLRQ

VH�IDLW�VXU�GHV�LPDJHV�VDWHOOLWH�j�O·pFKHOOH�GX�������
����

/HV�SRO\JRQHV�VRQW�HQVXLWH�FODVVLILpV�HQ����FODVVHV��QLYHDX���SXLV�DJUpJpV

HQ� ��� �QLYHDX� ��� RX� �� FODVVHV� �QLYHDX� ���� /D� 6XLVVH�� ELHQ� TXH� Q·pWDQW� SDV

PHPEUH� j� SDUW� HQWLqUH� GX� SURMHW� &25,1(� D� DXVVL� FKHUFKp� j� SDUWLFLSHU� j� OD

FRQVWLWXWLRQ� GH� FH� V\VWqPH� G·LQIRUPDWLRQ�� ,O� D� pWp� GpFLGp� TXH� OD� WUDQVLWLRQ

HQWUH� OHV� GHX[� V\VWqPHV� DOODLW� YLVHU� XQH� FRQYHUJHQFH� DYHF� OH� QLYHDX� �� GX

SURMHW�HXURSpHQ��6L�OD�SOXSDUW�GHV�FODVVHV�VH�ODLVVHQW�DJUpJHU�VDQV�SUREOqPH�

G·DXWUHV� FUpHQW� GHV�GLIILFXOWpV� FDU� HOOHV� VH� WURXYHQW� j� FKHYDO� HQWUH� OHV� GHX[

FODVVLILFDWLRQV�� &H� SUREOqPH� GRLW� rWUH� UpVROX� HQ� IDLVDQW� DSSHO� j� GH

QRPEUHXVHV�DXWUHV�VRXUFHV�GH�GRQQpHV�SRXU�HIIHFWXHU�OD�GLIIpUHQFLDWLRQ�

3RXU� OD� 6XLVVH�� &25,1(� QH� FRQVWLWXH� SDV� XQ� SOXV� PDMHXU� GDQV� OD

FRQQDLVVDQFH� GH� O·RFFXSDWLRQ� GX� VRO�� (Q� HIIHW�� OD� VWUXFWXUH� UHODWLYHPHQW

JURVVLqUH�GHV�pOpPHQWV�UHSUpVHQWH�XQH�SHUWH�G·LQIRUPDWLRQV�SDU�UDSSRUW�j�OD

VWDWLVWLTXH� VXLVVH�� 7RXWHIRLV�� GDQV� XQ� EXW� G·HXUR�FRPSDWLELOLWp�� XQH

DGDSWDWLRQ� GH� OD� VWDWLVWLTXH� VXLVVH� HQ� GLUHFWLRQ� GHV� VWDQGDUGV� HXURSpHQV

Q·HVW� SDV� j� H[FOXUH� GDQV� OH� IXWXU�� &HW� DMXVWHPHQW� SDVVHUDLW� DORUV� SDU

O·XWLOLVDWLRQ� GH� QRXYHDX[� RXWLOV� GH� GpWHUPLQDWLRQ� GH� O·RFFXSDWLRQ� GX� VRO�

WHOOHV� TXH� OHV� SKRWRV� VDWHOOLWHV�� DLQVL� TXH� SDU� XQ� UpDMXVWHPHQW� GH� OD

FODVVLILFDWLRQ�VXLVVH��0rPH�VL�XQH�DGDSWDWLRQ�GHYDLW�VH�IDLUH��LO�V·DJLUDLW�G·XQ

SURGXLW�FHQVp�FRPSOpWHU��HW�QRQ�UHPSODFHU��O·RIIUH�DFWXHOOH�

&25,1(� VH� SUrWH�PLHX[� j� XQH� XWLOLVDWLRQ� FDUWRJUDSKLTXH� HQ� UDLVRQ� GH� OD

PpWKRGH�GX�UHOHYp��/HV�PLOLHX[�LQWpUHVVpV�j�XQH�FDUWRJUDSKLH�GH�O·RFFXSDWLRQ

GX�VRO�VXLYURQW�GqV�ORUV�OHV�GpYHORSSHPHQWV�GH�FH�SURMHW�
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���8WLOLVDWLRQ�GH� OD� VWDWLVWLTXH�GH� VXSHUILFLH� FRPPH�EDVH

G
XQH�FDUWRJUDSKLH�GH�O
RFFXSDWLRQ�GX�VRO

����� -XVWLILFDWLRQ�G
XQH�WHOOH�FDUWH

2�� VRQW� VLWXpHV� OHV� ]RQHV� LQGXVWULHOOHV� "� HW� OHV� DOSDJHV� "� 4XHOOH� HVW� OD

FRXYHUWXUH�GX�VRO�GRPLQDQWH�VXU�FH�EDVVLQ�YHUVDQW�"�2��SHXW�RQ�ORFDOLVHU�OHV

]RQHV�GH�IRUrW�FODLUVHPpH�"�&HV�TXHVWLRQV�PRQWUHQW�TXHOTXHV�H[HPSOHV�GHV

TXHVWLRQV�TXL�VH�SRVHQW� IUpTXHPPHQW�TXDQW�j� O
RFFXSDWLRQ�GX�VRO��'DQV�GH

WUqV� QRPEUHX[� V\VWqPHV� G
LQIRUPDWLRQ� GX� WHUULWRLUH�� FHV� LQIRUPDWLRQV

FRQVWLWXHQW�OD�EDVH�G
XQH�SODQLILFDWLRQ�LQWpJUpH�GH�OD�JHVWLRQ�GX�WHUULWRLUH�

/D� FDUWH� UHSUpVHQWH� GH� SOXV� O·DYDQWDJH� SDU� UDSSRUW� DX� WDEOHDX� G·XQH

ORFDOLVDWLRQ� VSDWLDOH� GHV� LQIRUPDWLRQV�� '·DSUqV� 'XUDQG� �'XUDQG� ������ HW

%HUWLQ� �%HUWLQ� ������� XQH� FDUWH� SUpVHQWH� O·LQIRUPDWLRQ� VHORQ� �� GLPHQVLRQV�

'HX[� G·HQWUH� HOOHV� SHUPHWWHQW� OD� ORFDOLVDWLRQ� GDQV� O·HVSDFH� HW� OD� WURLVLqPH

SHXW�SRUWHU�XQH�DXWUH� LQIRUPDWLRQ��GDQV�QRWUH�FDV� OD�FODVVH�G·RFFXSDWLRQ�GX

VRO��,O�V·DJLW�G·XQ�LPSRUWDQW�VXSSOpPHQW�G·LQIRUPDWLRQ�SDU�UDSSRUW�DX�WDEOHDX

TXL�� OXL�� Q·D� TX·XQH� GLPHQVLRQ�� j� VDYRLU� OH� QRPEUH� G·RFFXUUHQFHV� GDQV� XQH

FODVVH�

$ILQ�GH�UpSRQGUH�DX[�EHVRLQV�H[SULPpV�� LO�D�GRQF�pWp�GpFLGp�GH�VH�EDVHU

VXU�OD�VWDWLVWLTXH�GH�VXSHUILFLH�SRXU�pODERUHU�XQH�FDUWRJUDSKLH�GH�O
RFFXSDWLRQ

GX�VRO��,O�V
DJLW�HQ�HIIHW�G
XQH�VRXUFH�G
LQIRUPDWLRQ�GH�ERQQH�TXDOLWp�HW�GRQW

OD�PLVH�j�MRXU�HVW�DVVXUpH��'H�SOXV�� LO�SDUDLVVDLW�UHJUHWWDEOH�GH�QpJOLJHU�WRXW

O
DVSHFW�JpRJUDSKLTXH�GH�FHV� UHOHYpV�� FRQoXV� LO� HVW� YUDL�SRXU�XQH�XWLOLVDWLRQ

VWDWLVWLTXH�� 3RXUWDQW�� HQ� UDLVRQ� GH� OD� PpWKRGH� G
pFKDQWLOORQQDJH� FKRLVLH�

FKDFXQ�GHV�SRLQWV�HVW�GpWHUPLQp�SDU�OHV�FRRUGRQQpHV�GH�VD�SRVLWLRQ��/D�EDVH

GH� GRQQpHV� HVW� GRQF� SDU� QDWXUH� JpR�UpIpUHQFpH�� 'H� VXUFURvW�� OD� VpFXULWp

DSSRUWpH� SDU� OD� ILDELOLWp� GH� O·LQWHUSUpWDWLRQ� HW� GH� OD� ORFDOLVDWLRQ� GHV� SRLQWV

G·pFKDQWLOORQQDJH�Q·HVW�SDV�XWLOLVpH�FRQIRUPpPHQW�j�VRQ�SRWHQWLHO�
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3RXUWDQW�� OD� JpQpUDOLVDWLRQ� VDQV�SUpFDXWLRQV�GHV�SRLQWV� G·pFKDQWLOORQQDJH

SRVH� GH� QRPEUHX[� SUREOqPHV�� ,O� HVW� HQ� HIIHW� LQFRUUHFW� GH� VXSSRVHU� VDQV

DXWUHV�TXH�O·RFFXSDWLRQ�GX�VRO�WHOOH�TXH�GpWHUPLQpH�HQ�XQ�SRLQW�HVW�LGHQWLTXH

VXU� O·HQVHPEOH� GH� O·KHFWDUH� HQYLURQQDQW�� /·XWLOLVDWLRQ� LQFRQVLGpUpH� GH� FHWWH

VRXUFH�GH�GRQQpHV�HVW�GRQF�IRUWHPHQW�GpFRQVHLOOpH�HW�LO�FRQYLHQW�GH�JDUGHU�j

O·HVSULW�TXH� OHV�GRQQpHV�SURYLHQQHQW�G·XQ� pFKDQWLOORQQDJH� HW� QRQ�G·XQ� OHYp

H[KDXVWLI�

����� /D�FDUWH�GH�O
2)6�DX������
���

%LHQ� FRQVFLHQW� j� OD� IRLV� GHV� EHVRLQV� H[SULPpV� SDU� OHV� XWLOLVDWHXUV� HW� GX

SRWHQWLHO� UHSUpVHQWp�SDU� OD� VWDWLVWLTXH�GH�VXSHUILFLH�� O
2)6�D�SXEOLp� HQ�����

XQH�FDUWH�GH�O
RFFXSDWLRQ�GX�VRO�HQ�6XLVVH�j� O
pFKHOOH������
�����2)6�������

&HWWH�FDUWH�j�SHWLWH�pFKHOOH�HVW�OH�UpVXOWDW�G
XQH�DJUpJDWLRQ�HQ����FODVVHV�GHV

��� FODVVHV� RULJLQHOOHV� HW� GH� WURLV� ILOWUDJHV� VXFFHVVLIV� SDU� GHV� SURFpGpV� GH

WUDLWHPHQW� G
LPDJH�� 'H� FHWWH� PDQLqUH�� WRXWH� O
LQIRUPDWLRQ� FRQFHUQDQW� OHV

FODVVHV� G
pOpPHQWV� OLQpDLUHV� D� pWp� HQOHYpH� SXLV� DMRXWpH� j� SDUWLU� G
DXWUHV

VRXUFHV��'H�SOXV�� OHV�ILOWUDJHV�RQW�pOLPLQp�OHV�SHWLWHV�VXUIDFHV��GH�PDQLqUH�j

pOLPLQHU�O
DVSHFW�PLWp�GH�OD�FDUWH�

/H� UpVXOWDW� HVW�XQH� FDUWH� j�PRQ�DYLV�SURFKH�GHV� FDUWHV� �XVXHOOHV��� F
HVW� j

GLUH� EDVpHV� VXU� G
DXWUHV� VRXUFHV� TXH� O
LQIRUPDWLRQ� VWDWLVWLTXH� �FDUWHV

QDWLRQDOHV� j� SHWLWH� pFKHOOH� RX� FDUWHV� URXWLqUHV��� (Q� UDLVRQ� GHV� QRPEUHX[

ILOWUDJHV� QpFHVVDLUHV� SRXU� UHQGUH� O
LPDJH� HVWKpWLTXHPHQW� DJUpDEOH�� OD

TXDQWLWp�G
LQIRUPDWLRQV�SRXYDQW�rWUH�H[WUDLWHV�GH�FHWWH�FDUWH�V
HVW� IRUWHPHQW

UpGXLWH�SDU�UDSSRUW�j�OD�VWDWLVWLTXH�HW�O·LPSRUWDQW�WUDYDLO�G
LQWHUSUpWDWLRQ�Q
HVW

SOXV�TXH�VRXV�XWLOLVp��'H�SOXV��OHV�TXHVWLRQV�OLpHV�j�O
RFFXSDWLRQ�GX�VRO�WHOOHV

TX
HOOHV�RQW�pWp�SRVpHV�DX�GpEXW�GH�FH�FKDSLWUH�QH�SRUWHQW�TXH�WUqV�UDUHPHQW

VXU�O
HQVHPEOH�GX�WHUULWRLUH�VXLVVH��/D�FDUWH�GH�O
2)6�SUpVHQWH�GRQF�pJDOHPHQW

OH�GpVDYDQWDJH�GH�QH�SDV�rWUH�DVVH]�IOH[LEOH�TXDQW�j�VRQ�XWLOLVDWLRQ�DX�QLYHDX

ORFDO�

����� &RQGLWLRQV� GH� EDVH� SRXU� O
XWLOLVDWLRQ� GHV� GRQQpHV� GH� OD

VWDWLVWLTXH

$�SDUWLU�GHV�UHPDUTXHV�PHQWLRQQpHV�FL�GHVVXV��O
pODERUDWLRQ�G
XQH�FDUWH�GH

O
RFFXSDWLRQ�GX�VRO�GHVWLQpH�j�rWUH�XWLOLVpH�GDQV�XQ�V\VWqPH�G
LQIRUPDWLRQ�GX

WHUULWRLUH�GHYDLW�VXLYUH�XQ�FHUWDLQ�QRPEUH�GH�FULWqUHV�GH�GpSDUW�ELHQ�SUpFLV�
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3RXU�FH�SURMHW��O
pFKHOOH�GH�WUDYDLO�D�pWp�IL[pH�DX�����
�����&HOD�QH�VLJQLILH

SDV�TXH� OHV�FDUWHV�QH�VHURQW�XWLOLVpHV�TX
j� FHWWH� pFKHOOH��PDLV�SOXW{W�TXH� OH

QLYHDX� GH� GpWDLO� HW� G
LQIRUPDWLRQ� TXL� HVW� DWWHQGX� HVW� FHOXL� G
XQH� FDUWH� j

O·pFKHOOH�ORFDOH��/H�FKRL[�GH�O
pFKHOOH�GH�WUDYDLO�V
HVW�IDLW�VXU�OD�EDVH�GX�W\SH�GH

UpVXOWDW� TXL� HVW� DWWHQGX� GH� FHWWH� FDUWH�� 'DQV� OH� FDV� SUpFLV�� LO� V
DJLW� G
XQH

XWLOLVDWLRQ� DX� QLYHDX� ORFDO� �FRPPXQH�� EDVVLQ� YHUVDQW� RX� pYHQWXHOOHPHQW

GLVWULFW�� HW� OH� QLYHDX� GH� GpWDLO� GX� SODQ� G·HQVHPEOH� FRUUHVSRQG� ELHQ� DX[

DWWHQWHV�

/
XWLOLVDWLRQ� G
XQ� pFKDQWLOORQQDJH� VWDWLVWLTXH� FRPPH� EDVH� SRXU� XQH

FDUWRJUDSKLH� QH� YD� SDV� VDQV� SRVHU� TXHOTXHV� SUREOqPHV�� (Q� HIIHW�

O
LQWHUSUpWDWLRQ� VH� IDLW� VRXV� OD� IRUPH� GH� FODVVHV� GLVFUqWHV�� ,O� HVW� GRQF

LPSRVVLEOH� GH� SURFpGHU� SDU� LQWHUSRODWLRQ� VLPSOH� HQWUH� OHV� SRLQWV

G
pFKDQWLOORQQDJH� HW� GRQF�� HQ� VH� EDVDQW� VXU� FHV� SRLQWV�� LO� Q
H[LVWH� DXFXQ

PR\HQ�GH�GpWHUPLQHU�FH�TXL�VH�WURXYH�HQWUH�FKDFXQ�G
HX[��,O�FRQYLHQW�GRQF�GH

JDUGHU� j� WRXW� PRPHQW� j� O
HVSULW� TXH� OHV� VHXOHV� LQIRUPDWLRQV� GRQW� RQ� HVW

SDUIDLWHPHQW� V�U� VRQW� OHV� DWWULEXWV�GHV�SRLQWV�GH� UHOHYp�� ,O� V
DJLW� HQVXLWH� GH

GpWHUPLQHU� OD� FODVVLILFDWLRQ� KRUV� GHV� SRLQWV� G
pFKDQWLOORQQDJH�� j� SDUWLU� GH

SUpVRPSWLRQV� EDVpHV� VXU� OHV� GRQQpHV�� /
LQFHUWLWXGH� DXJPHQWH� DYHF� OD

GLVWDQFH�HQWUH�OHV�SRLQWV�G
pFKDQWLOORQQDJH��SXLVTXH�OD�FRQWLQXLWp�QH�SHXW�rWUH

VXSSRVpH� TXH� VXU� XQH� IDLEOH� GLVWDQFH�� VRXYHQW� IRQFWLRQ� GHV� FULWqUHV� GH

GpILQLWLRQ�GH�OD�FODVVH�

&HV� OLPLWHV� QRXV� RQW� SRXVVpV� j� IL[HU� FRPPH� FRQGLWLRQ� GH� GpSDUW� TXH� OD

UHSUpVHQWDWLRQ� GHV� pOpPHQWV� GH� W\SH� OLQpDLUH� �URXWHV�� FKHPLQ� GH� IHU�� FRXUV

G
HDX������QH�GHYDLW�SDV�VH�IDLUH�VXU�OD�EDVH�GHV�GRQQpHV�GH� OD�VWDWLVWLTXH�GH

VXSHUILFLH�� /D� ILJXUH� �� PRQWUH� j� TXHO� SRLQW� OHV� URXWHV� VRQW� GLIILFLOHPHQW

UHSUpVHQWDEOHV�SDU�pFKDQWLOORQQDJH��6L�FHV�GRQQpHV�SHXYHQW�rWUH�ILDEOHV�VXU�OH

SODQ�GH� O
HVWLPDWLRQ� FKLIIUpH�GH� O
RFFXSDWLRQ�GX� VRO�� HOOHV� QH� OH� VRQW� SDV� DX

QLYHDX�FDUWRJUDSKLTXH��/RUV�GH�O
pODERUDWLRQ�GH�OD�FDUWH��FHV�GRQQpHV�GHYURQW

GRQF� rWUH� HQOHYpHV� HW� UHPSODFpHV� SDU� GHV� GRQQpHV� SURYHQDQW� G
DXWUHV

VRXUFHV�
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����� /HV�VFpQDULRV�G
DJUpJDWLRQ

8QH� DXWUH� FRQGLWLRQ� GH� EDVH� D� pWp� G
DGPHWWUH� TXH� OD� VWDWLVWLTXH� HQ� ��

FODVVHV�QH�SHXW�rWUH�FRQVLGpUpH�FRPPH�VWDWLVWLTXHPHQW�ILDEOH�DX�QLYHDX�ORFDO

�YRLU�j�FH�VXMHW�OH������WUDLWDQW�GH�OD�SUpFLVLRQ���/H�QRPEUH�G
RFFXUUHQFHV�DX

QLYHDX� ORFDO� HVW� HQ� HIIHW� WURS� IDLEOH� SRXU� GH� QRPEUHXVHV� FODVVHV�� FH� TXL

GRQQH� XQH� PDUJH� G
LQFHUWLWXGH� EHDXFRXS� WURS� LPSRUWDQWH�� ,O� IDXW� GRQF

DJUpJHU� OHV� GRQQpHV� DYDQW� GH� FDUWRJUDSKLHU� OH� UpVXOWDW�� 6XU� OH� SODQ� YLVXHO

pJDOHPHQW��O
DJUpJDWLRQ�SHUPHW�GH�PLHX[�FHUQHU�OHV�HQWLWpV�GX�WHUULWRLUH�HW�OD

FDUWH�SUHQG�XQ�DVSHFW�PRLQV�DOpDWRLUH�

'DQV�OH�EXW�G
pODERUHU�GHV�VXUIDFHV�j�SDUWLU�GH�OD�VHXOH� LQWHUSUpWDWLRQ�GHV

SRLQWV� G
pFKDQWLOORQQDJH�� O
DJUpJDWLRQ� SHUPHW� pJDOHPHQW� GH� FRQVWLWXHU� XQ

SOXV�JUDQG�QRPEUH�GH�VXUIDFHV�KRPRJqQHV��&
HVW�HQ�HIIHW�j�O
LQWpULHXU�G
XQH

VXUIDFH�KRPRJqQH�TXH� OD�SUREDELOLWp�G
XQH�FRQWLQXLWp�GH� OD� FODVVH�HQWUH� OHV

SRLQWV�G
pFKDQWLOORQQDJH�HVW�OD�SOXV�IRUWH��/D�SUpVRPSWLRQ�G
DSSDUWHQDQFH�HVW

GDQV� FH� FDV� EDVpH� VXU� SOXVLHXUV� SRLQWV� HQYLURQQDQWV�� HW� VH� WURXYH� GRQF

UHQIRUFpH�

0DLV�OH�VFpQDULR�G
DJUpJDWLRQ�VH�GRLW�GH�UHVSHFWHU�DX�PD[LPXP�OD�TXDQWLWp

G
LQIRUPDWLRQ�GLVSRQLEOH��8QH�DJUpJDWLRQ�QRQ�GLULJpH�SDU�GHV�FRQVLGpUDWLRQV

WKpPDWLTXHV�GRQQHUDLW�HQ�HIIHW�XQ�UpVXOWDW�GX�W\SH�GH�OD�FDUWH�GH�O
RFFXSDWLRQ

GX� VRO� DX� �����
����� LPSOLTXDQW� XQH� UpGXFWLRQ� LPSRUWDQWH� GX� QLYHDX

G
LQIRUPDWLRQ�� 'DQV� FH� EXW�� LO� HVW� FRQVHLOOp� G
XWLOLVHU� GHV� DJUpJDWLRQV

SDUWLFXOLqUHV� j� FKDTXH� W\SH� GH� UHTXrWH�� $X� FRXUV� GH� FH� WUDYDLO�� GLIIpUHQWHV

DJUpJDWLRQV�RQW�pWp�XWLOLVpHV�

• /HV�DJUpJDWLRQV�%1���HW�%1���SURSRVpHV�SDU�O
2)6��FI��������

• 'HX[� DJUpJDWLRQV� RULJLQDOHV�� �8UEDLQ�� HW� �1DWXUH�� GHVWLQpHV� j

PRQWUHU�OD�GLYHUVLWp�GDQV�XQ�GRPDLQH�SDUWLFXOLHU�

• 8Q� VFpQDULR� G
DJUpJDWLRQ� FRQoX�GDQV� OH� FDGUH� GX� V\VWqPH� YDXGRLV

GH�JHVWLRQ�GHV� UHVVRXUFHV�HQ�HDX�*(65($8��TXL� FKHUFKH�j�TXDOLILHU

O
RFFXSDWLRQ� GX� VRO� GDQV� OHV� EDVVLQV� YHUVDQWV� HQ� IRQFWLRQ� GX

FRPSRUWHPHQW�K\GUDXOLTXH�GHV�VXUIDFHV�

/H�GpWDLO�GHV�PRGHV�G·DJUpJDWLRQ�HVW�GRQQp�GDQV�OH�WDEOHDX�FL�GHVVRXV��
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)LJXUH���� �'pWDLO�GHV�DJUpJDWLRQV�XWLOLVpHV

/HV�VFpQDULRV��8UEDLQ��HW��1DWXUH��RQW�pWp�pODERUpV�HQ�SDUWDQW�GX�SULQFLSH

TX
XQ�WURS�JUDQG�QRPEUH�GH�FODVVHV�QXLW�j�OD�ERQQH�LQWHUSUpWDWLRQ�GH�OD�FDUWH�

&HV�DJUpJDWLRQV�RQW�GRQF�SRXU�REMHW�GH�PHWWUH�HQ�pYLGHQFH�OD�GLYHUVLWp�GDQV

OH� GRPDLQH� FRQVLGpUp� HW� GH� QH� IDLUH� TXH� VXJJpUHU� OHV� FODVVHV� TXL� QH

SUpVHQWHQW� SDV� XQ� LQWpUrW�PDMHXU�� /H� VFpQDULR� �1DWXUH�� SDU� H[HPSOH�� XWLOLVH

XQ�JUDQG�QLYHDX�GH�GpWDLO�SRXU� OHV�pOpPHQWV�QDWXUHOV��DORUV�TXH� OHV�pOpPHQW

EkWLV� VRQW�TXDVLPHQW� WRXV� UHJURXSpV�� /D�GHVFULSWLRQ�GpWDLOOpH�GHV�VFpQDULRV
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G
DJUpJDWLRQ�HVW� IDLWH�j� O
DQQH[H� ,,,��/H� WDEOHDX�FL�GHVVRXV� �ILJXUH����PRQWUH

OHV� UpVXOWDWV� REWHQXV� VHORQ� GLIIpUHQWV� VFpQDULRV�� $ILQ� GH� IDFLOLWHU

O·LQWHUSUpWDWLRQ��OHV�H[WUDLWV�FL�GHVVRXV�IRQW�pJDOHPHQW�O·REMHW�GH�O·DQQH[H�9,�

�&RPPXQH�GH�/D�&KDX[�GH�)RQGV������KD��GRQQpHV��������
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)LJXUH���� 5pVXOWDWV�REWHQXV�VHORQ�OHV�GLIIpUHQWV�PRGHV�G·DJUpJDWLRQ

����� 0LVH�j�GLVSRVLWLRQ�GHV�GRQQpHV

/RUV� GH� OD� OHFWXUH� G
XQH� FDUWH�� OHV� pOpPHQWV� GH� OD� VpPLRORJLH� �FRXOHXUV�

V\PEROHV�������MRXHQW�XQ�U{OH�WUqV�LPSRUWDQW��'DQV�OH�FDGUH�G
XQH�FDUWRJUDSKLH

GH� O
RFFXSDWLRQ� GX� VRO�� XQH� VpPLRORJLH� QRQ� DSSURSULpH� SHXW� PHQHU� j� GHV

LQWHUSUpWDWLRQV� HUURQpHV� GX� FRQWHQX� GH� OD� FDUWH�� /H� PHLOOHXU� PR\HQ� GH

UHSUpVHQWDWLRQ�GHV�LQIRUPDWLRQV�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH�VHPEOH�rWUH�OD

FRXOHXU�� 7RXWHIRLV�� XQH� SDOHWWH� PDO� pTXLOLEUpH� SHXW� PHQHU� j� FUpHU� XQH

KLpUDUFKLH� HQWUH� OHV� FODVVHV�� 2Q� HQWHQG� SDU� Oj� TXH� FHUWDLQHV� FODVVHV� YRQW

SDUWLFXOLqUHPHQW�PDUTXHU�OH�OHFWHXU�HQ�UDLVRQ�GH�OHXU�FRXOHXU�HW�QRQ��FRPPH

RQ� OH�YRXGUDLW��HQ�UDLVRQ�GH� OHXU�SOXV�JUDQGH�VXUIDFH��$ILQ�G
pYLWHU�FH�JHQUH

GH�GpVDJUpPHQW��TXL�SRXUUDLW� IDLUH� �PHQWLU� OD�FDUWH���RQ�SURSRVH� O
XWLOLVDWLRQ
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G
XQH� SDOHWWH� VWDQGDUG�� *UkFH� j� FHWWH� SDOHWWH�� OHV� FRPSDUDLVRQV� VRQW

IDFLOLWpHV��GH�PrPH�TXH�OH�UHSpUDJH�GHV�pOpPHQWV�GH�O
HVSDFH�

8QH�SDOHWWH�HVW�SURSRVpH�j� O
DQQH[H�,9��(OOH� WLHQW�FRPSWH�GHV�FRXOHXUV�GH

EDVH� GH� O
2)6� �MDXQH� SRXU� OHV� VXUIDFHV� DJULFROHV� XWLOHV�� URXJH� SRXU� OH� EkWL�

EOHX� SRXU� OHV� ODFV� HW� FRXUV� G
HDX�� YHUW� SRXU� OHV� IRUrWV�� JULV�QRLU� SRXU� OHV

VXUIDFHV�LPSURGXFWLYHV���HW�LQVWDXUH�XQ�OLHQ�HQWUH�GHV�pOpPHQWV�TXL�VH�GRLYHQW

G
rWUH�SURFKHV� �EkWLPHQWV� HW� WHUUDLQV� DWWHQDQWV�S�H[���'H�SOXV�� RQ� HVVDLH� GH

WHQLU� FRPSWH�GH�FHUWDLQV�SDUDPqWUHV� WKpPDWLTXHV� �OD� IRUrW�EXLVVRQQDQWH�HVW

G
XQ�YHUW�SOXV�FODLU�TXH�OD�IRUrW�GHQVH���/RUVTX
XQH�KLpUDUFKLH�pWDLW�QpFHVVDLUH�

HOOH� D� pWp� REWHQXH� HQ� IDLVDQW� YDULHU� VRLW� OD� VDWXUDWLRQ� VRLW� OD� YDOHXU� GH� OD

FRXOHXU�� 3RXU� FKDFXQH� GHV� DJUpJDWLRQV�� XQH� SDOHWWH� D� pJDOHPHQW� pWp

SURSRVpH�� FHOOH�FL� FKHUFKDQW� DXWDQW� TXH� SRVVLEOH� OHV� UHFRXSHPHQWV� DYHF� OD

SDOHWWH�GH�EDVH�

/·XQLYHUVDOLWp� G·LQWHUSUpWDWLRQ� G·XQH� FDUWH� HVW� HQ� HIIHW� XQ� GHV� IDFWHXUV

FUXFLDX[� HQ� FDUWRJUDSKLH�� 8QH� WHOOH� SDOHWWH� VWDQGDUGLVpH� JDUDQWLW� TXH� WRXW

XWLOLVDWHXU�� TXHO� TXH� VRLW� VRQ� QLYHDX� GH� OHFWXUH� RX� OHV� DWWHQWHV� TX·LO� SODFH

GDQV� OD� FDUWH� DXUD� OD�PrPH� SHUFHSWLRQ� GH� FH� TXH� FHWWH� FDUWH� FRQWLHQW�� /HV

pFKDQJHV�HW�FRPSDUDLVRQV�VRQW�GqV�ORUV�IDFLOLWpV�HW�O·LQWHUSUpWDWLRQ�Q·HVW�SOXV

VXMHWWH�j�GHV�DPELJXwWpV�

$ILQ�GH� UHQGUH� OHV�SDOHWWHV� LQGpSHQGDQWHV�QRQ� VHXOHPHQW�GH� O·XWLOLVDWHXU�

PDLV�pJDOHPHQW�GX� ORJLFLHO�XWLOLVp�� FKDFXQH�GHV�FRXOHXUV�DSSDUWHQDQW� j�XQH

SDOHWWH�D�pWp�GpILQLH�SUpFLVpPHQW�VHORQ�VHV�FRRUGRQQpHV�FRORULPpWULTXHV��HW

FH�GDQV� OHV� GHX[� V\VWqPHV� FRXUDPPHQW� XWLOLVpHV��&KDTXH� FRXOHXU� HVW� GRQF

GpFULWH�SDU�VD�YDOHXU��FRPSULVH�HQWUH���HW������HQ�URXJH��YHUW��EOHX��V\VWqPH

59%��HW�HQ� WHLQWH�� VDWXUDWLRQ�HW� YDOHXU� �V\VWqPH�769��� /D� FRPSDWLELOLWp� D� pWp

WHVWpH� DYHF� VXFFqV� HQWUH� $UF9LHZ�� TXL� XWLOLVH� OH� V\VWqPH� 769� HW� 9HUWLFDO

0DSSHU� �V\VWqPH� 59%���� /D� FRQYHUVLRQ� HQWUH� OHV� GHX[� V\VWqPHV� GH

FRRUGRQQpHV�V·HVW�HIIHFWXpH�DX�PR\HQ�G·XQH�URXWLQH�GX�ORJLFLHO�0DWODE�

/
XWLOLVDWLRQ�GH�FHWWH�SDOHWWH�VWDQGDUGLVpH�D�GRQQp�G
H[FHOOHQWV�UpVXOWDWV�DX

QLYHDX� GH� O
LQWHUSUpWDWLRQ� GHV� FDUWHV� pWDEOLHV�� ,O� VHUDLW� RSSRUWXQ� TXH� O
2)6

LQFOXH�XQH� WHOOH� SDOHWWH� GDQV� VRQ� V\VWqPH�G
LQIRUPDWLRQ�*(267$7��'H� FHWWH

PDQLqUH�� O
XWLOLVDWLRQ� GHV� GRQQpHV� VHUDLW� IDFLOLWpH� HW� OD� ILDELOLWp� GHV� H[WUDLWV

UHQIRUFpH�
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���/HV�LQGLFDWHXUV�GH�TXDOLWp�GHV�GRQQpHV

����� ([SOLFDWLRQ

'DQV� OD� VWDWLVWLTXH� GH� VXSHUILFLH�� FKDTXH� SRLQW� G·pFKDQWLOORQQDJH

UHSUpVHQWH� XQH� VXUIDFH� G·XQ� KHFWDUH�� $X� QLYHDX� QXPpULTXH�� OD

UHSUpVHQWDWLYLWp�VWDWLVWLTXH�GH�FHWWH�PpWKRGH�D�pWp�GpPRQWUpH��(Q�HIIHW��VL� OD

VXUIDFH� GH� O·pFKDQWLOORQ� HVW� VXIILVDQWH�� OHV� VXUIDFHV� VXUHVWLPpHV� VRQW

FRPSHQVpHV� SDU� OHV� VXUIDFHV�LJQRUpHV� SDU� OD� JULOOH� G·pFKDQWLOORQQDJH� HW� OH

ELODQ�UHVWH�UHSUpVHQWDWLI�GH�OD�UpDOLWp�

/RUVTX·RQ� SDVVH� DX� QLYHDX� FDUWRJUDSKLTXH�� LO� V·DJLW� GH� WUDQVIRUPHU� XQ

pOpPHQW� SRQFWXHO� �GLPHQVLRQ� ��� VXUIDFH� ��� HQ� XQ� pOpPHQW� VXUIDFLTXH� ��

GLPHQVLRQV��VXUIDFH�G·XQ�KHFWDUH���&HWWH�WUDQVIRUPDWLRQ��RX�LQWHUSRODWLRQ��QH

SRVH� SDV� GH� SUREOqPH� GDQV� OH� FDV� G·XQH� YDULDEOH� FRQWLQXH�� (Q� HIIHW�� LO� HVW

IDFLOH� GH� PRGpOLVHU� OH� FRPSRUWHPHQW� GH� OD� JUDQGHXU� HQWUH� �� SRLQWV

G·DMXVWDJH��/·DOWLWXGH��SDU�H[HPSOH��SHXW�rWUH�DSSUR[LPpH�SDU�XQH� � IRQFWLRQ

OLQpDLUH� RX� EL�FXELTXH� HW� OD� YDOHXU� GH� FHWWH� YDULDEOH� SHXW� DORUV� rWUH

GpWHUPLQpH�HQ� WRXW�SRLQW� VLWXp�HQWUH���SRLQWV� G·pFKDQWLOORQQDJH�� ,O� HVW� ELHQ

pYLGHQW� TX·XQH� LQWHUSRODWLRQ� GH� FH� W\SH� Q·HVW� SDV� HQYLVDJHDEOH� GDQV� OH

WUDLWHPHQW�GH�GRQQpHV�RUJDQLVpHV�HQ�FODVVHV�GLVFUqWHV�

/D� PpWKRGH� j� XWLOLVHU� FRQVLVWH� DORUV� j� VH� EDVHU� VXU� OHV� LQIRUPDWLRQV

GLVSRQLEOHV� �O·RFFXSDWLRQ�GX� VRO� DX[�SRLQWV� G·pFKDQWLOORQQDJH�� DILQ� G·pWDEOLU

XQH� SUREDELOLWp� PD[LPDOH� G·DSSDUWHQDQFH� GHV� UpJLRQV� VLWXpHV� HQWUH� OHV

SRLQWV��&HWWH�SUREDELOLWp�HVW� OD� VHXOH�PDQLqUH�SRVVLEOH�GH�GpWHUPLQHU�TXHOOH

VHUD� O·RFFXSDWLRQ� GX� VRO� HQWUH� OHV� SRLQWV� G·pFKDQWLOORQQDJH� SXLVTXH� OD

YDULDELOLWp�VSDWLDOH�GX�FDUDFWqUH�Q·HVW�SDV�GpWHUPLQpH�

/HV�GpYHORSSHPHQWV�TXL�VXLYHQW�VRQW�EDVpV�VXU�OH�SRVWXODW�GH�GpSDUW�TXH�OH

WUDLWHPHQW� QH� VH� IDLW� TXH� SRXU� GHV� DJUpJDWV� GH� VXUIDFHV� VXSpULHXUHV� RX

pJDOHV�j�XQ�KHFWDUH��8QH�DSSURFKH�LQWpUHVVDQWH��PDLV�TXL�Q·D�SDV�pWp�DERUGpH

GDQV�OH�FDGUH�GH�FH�WUDYDLO��FRQVLVWHUDLW�j�V·LQWpUHVVHU�j�OD�UpSDUWLWLRQ�VSDWLDOH

GX� FDUDFWqUH� j� O·LQWpULHXU� PrPH� GH� OD� PDLOOH� G·XQ� KHFWDUH�� &H� QRXYHDX

SDUDPqWUH�G·pYDOXDWLRQ�SHUPHWWUDLW��HQ�TXDOLILDQW�OD�GLVSRVLWLRQ�VSDWLDOH�G·XQH

FODVVH�� GH� QH� SOXV� JpQpUDOLVHU� GH� OD� PrPH� IDoRQ� OHV� FODVVHV� TXL� VRQW� SDU

GpILQLWLRQ� GH� SHWLWH� WDLOOH� �UXLQHV�� KDLHV�«�� HW� FHOOHV� TXL� FRPSUHQQHQW

KDELWXHOOHPHQW� GHV� VXUIDFHV� GH� SOXV� JUDQGH� pWHQGXH� �SUpV�� IRUrWV�«��

/·pYDOXDWLRQ� GH� FHWWH� YDULDELOLWp� ©�LQWHUQH�ª� SHXW� VH� IDLUH� VXU� OD� EDVH� GHV
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FULWqUHV� GH� FODVVLILFDWLRQ� HW� GRQQH� XQH� LQGLFDWLRQ� LPSRUWDQWH� TXDQW� DX

SRWHQWLHO�FDUWRJUDSKLTXH�G·XQH�FODVVH��/D�PpWKRGH�GpYHORSSpH�LFL�Q·HQ�UHVWH

SDV� PRLQV� ILDEOH� FDU� HOOH� VH� EDVH� VXU� GHV� GRQQpHV� DJUpJpHV�� /·DJUpJDWLRQ

UpGXLW�HQ�HIIHW�O·LPSRUWDQFH�GH�OD�YDULDELOLWp�LQWHUQH�HQ�DXJPHQWDQW�OD�GHQVLWp

G·DSSDULWLRQ�GHV�FODVVHV��,O�FRQYLHQW�WRXWHIRLV�GH�SUrWHU�DWWHQWLRQ�j�FH�IDFWHXU

GDQV�OHV�FDWpJRULHV�R��OHV�DJUpJDWLRQV�VRQW�UHODWLYHPHQW�IDLEOHV��FRPPH�F·HVW

SDU�H[HPSOH�OH�FDV�GDQV�OH�VFpQDULR�©�XUEDLQ�ª�

'DQV�OHV�FKDSLWUHV�TXL�VXLYHQW��HW�TXHO�TXH�VRLW�OH�W\SH�G·LQGLFDWHXU�TXL�HVW

WUDLWp�� LO� FRQYLHQW� GH� JDUGHU� j� O·HVSULW� TXH� O·RQ� FKHUFKH� j� TXDOLILHU� OD

GLVSHUVLRQ� GHV� SRLQWV� JpQpUDOLVpV� j� O·KHFWDUH�� HW� QRQ� SDV� OD� YDULDELOLWp� GX

FDUDFWqUH� j� O·LQWpULHXU� GH� OD� FODVVH�� /D� SOXV� SHWLWH� XQLWp� GH� WUDYDLO� HVW� GRQF

FRQVWLWXpH�SDU�XQH�PDLOOH�G·XQ�KHFWDUH�

2Q� VH� UHQG� FRPSWH� TXH� VL�� WHFKQLTXHPHQW�� O·DWWULEXWLRQ� GH� OD� FODVVH

G·RFFXSDWLRQ�GX�VRO�j� O·KHFWDUH� OH�SOXV�SURFKH�QH�SRVH�SDV�GH�SUREOqPH�� OH

FUpGLW�j�DFFRUGHU�j�O·LQIRUPDWLRQ�REWHQXH�GRLW�rWUH�VRLJQHXVHPHQW�DQDO\Vp�HW

GpILQL�

&HWWH� pWXGH� D� SRUWp� XQH� DWWHQWLRQ� WRXWH� SDUWLFXOLqUH� DX[� pOpPHQWV� TXL

SHUPHWWHQW� GH� TXDOLILHU�� YRLUH� GH� TXDQWLILHU� OD� ILDELOLWp� GX� SURGXLW� ILQDO�� /D

ILDELOLWp�HVW�GpILQLH�LFL�FRPPH�OH�QLYHDX�GH�FRQILDQFH�TXL�SHXW�rWUH�DFFRUGp�j

XQH� VRXUFH� G·LQIRUPDWLRQ�� /D� PLVH� j� GLVSRVLWLRQ� GH� O·LQIRUPDWLRQ� Q·HVW� HQ

HIIHW� TXH� OH� SUHPLHU� SDV� GH� O·XWLOLVDWLRQ� G·XQH� VRXUFH� G·LQIRUPDWLRQV�� ,O

FRQYLHQW�HQFRUH�GH�SRVHU�GHV�FRQGLWLRQV�TXDQW�j�O·XWLOLVDWLRQ�TXL�SRXUUD�rWUH

IDLWH�GH�FHV�GRQQpHV�

����� /·DSSURFKH�VWDWLVWLTXH

/D� PpWKRGH� UHWHQXH� SRXU� O·pODERUDWLRQ� GH� OD� VWDWLVWLTXH� GH� OD� VXSHUILFLH

pWDQW�XQH�DSSURFKH�SDU�pFKDQWLOORQQDJH��GHV�TXHVWLRQV�VH�SRVHQW�TXDQW�j�OD

SUpFLVLRQ� HW� OD� UHSUpVHQWDWLYLWp� GHV� UpVXOWDWV� REWHQXV�� $ILQ� GH� JDUDQWLU� GHV

GRQQpHV�ILDEOHV��GLIIpUHQWV�WHVWV�VWDWLVWLTXHV�RQW�pWp�HIIHFWXpV�GDQV�OH�EXW�GH

GpWHUPLQHU� OD� PDUJH� G·LQFHUWLWXGH� HQJHQGUpH� SDU� OD� PpWKRGH

G·pFKDQWLOORQQDJH�� /D� SUpFLVLRQ� GH� UHOHYp� HVW� GRQQpH� HVVHQWLHOOHPHQW� SDU

GHX[�IDFWHXUV��j�VDYRLU�OHV�HUUHXUV�G·LQWHUSUpWDWLRQ�HW�OHV�HUUHXUV�DOpDWRLUHV�

/HV� HUUHXUV� G·LQWHUSUpWDWLRQ� UHSUpVHQWHQW� O·LQIOXHQFH� GX� IDFWHXU� KXPDLQ

GDQV� O·pODERUDWLRQ�GH� OD� VWDWLVWLTXH�� (OOHV� VRQW� UpGXLWHV� j� OHXU�PLQLPXP�SDU

OHV� SURFHVVXV� GH� FODVVLILFDWLRQ� HW� GH� FRQWU{OH�� DLQVL� TXH� OD� TXDOLWp� GHV

GRFXPHQWV� XWLOLVpV�� ,O� VXEVLVWH� WRXWHIRLV� TXHOTXHV� LQFHUWLWXGHV� SURYHQDQW
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HVVHQWLHOOHPHQW�GHV�HUUHXUV�GH� ORFDOLVDWLRQ�GHV�SRLQWV�G·pFKDQWLOORQQDJH��GH

SUREOqPHV� G·LGHQWLILFDWLRQ� GHV� PRGHV� G·XWLOLVDWLRQ�� GH� OD� VLPSOLILFDWLRQ� GX

PRGH�G·XWLOLVDWLRQ�RX�GH�O·LQWHUSUpWDWLRQ�GHV�FDV�OLPLWHV��,O�VHPEOH�TXH�WRXWHV

OHV�SUpFDXWLRQV�RQW�pWp�SULVHV��HW�TX·LO�HVW�GLIILFLOH�GH�UpGXLUH�HQFRUH�OD�SDUW�GH

FHWWH�LQFHUWLWXGH��WRXW�HQ�pWDQW�ELHQ�FRQVFLHQW�TX·LO�HVW�H[WUrPHPHQW�GLIILFLOH

GH� FKHUFKHU� j� pYDOXHU� O·HUUHXU� HQJHQGUpH� SDU� FKDFXQH� GHV� QRPEUHXVHV

SKDVHV�GH�O·RSpUDWLRQ�

/HV� HUUHXUV� DOpDWRLUHV� SURYLHQQHQW� TXDQW� j� HOOHV� GX� JUDQG� QRPEUH� GH

GLVSRVLWLRQV�SRVVLEOHV�GH�OD�JULOOH�G·pFKDQWLOORQQDJH��6DFKDQW�TXH�FKDFXQH�GH

FHV� GLVSRVLWLRQV� HQJHQGUH� GHV� UpVXOWDWV� GLIIpUHQWV�� O·HUUHXU� DOpDWRLUH� HVW

GpILQLH�FRPPH�pWDQW�OD�IOXFWXDWLRQ�GH�OD�JUDQGHXU�GXH�j�O·pFKDQWLOORQQDJH�

'DQV� OH� FDV�GH� OD� VWDWLVWLTXH�GH� VXSHUILFLH�� O·2)6�D�SURSRVp�GH�PRGpOLVHU

FHWWH�HUUHXU�DOpDWRLUH�SDU�OD�ORL�ELQRPLDOH�

/·LQWHUYDOOH�GH�FRQILDQFH�GH�����HVW�pJDO�j�O·pFDUW�W\SH�GRXEOH��,O�H[SULPH

XQH�IRXUFKHWWH�GH�YDOHXUV�GRQW�RQ�HVW�V�U�j�����TX·HOOH�FRQWLHQW�OD�YDOHXU�TXH

O·RQ�FKHUFKH�j�FDOFXOHU��/·pFDUW�W\SH�σ�HVW�FDOFXOp�DX�PR\HQ�GH�OD�IRUPXOH�FL�
GHVVRXV��WLUpH�GH��2)6�����E���

���
Q

0

196
[%] ±=σ 2��Q�HVW�OH�QRPEUH�G·RFFXUUHQFHV�GH�OD

FODVVH�0�GDQV�OH�SpULPqWUH�FRQVLGpUp

7RXWHIRLV�� FHWWH� HVWLPDWLRQ� SDU� OD� ORL� ELQRPLDOH� QpJOLJH� OD� JUDQGHXU� GH

O·REMHW�SDU�UDSSRUW�j�O·pFKDQWLOORQ��DLQVL�TXH�OHV�FRUUpODWLRQV�TXL�H[LVWHQW�HQWUH

XQ�REMHW�HW�OHV�SRLQWV�G·pFKDQWLOORQQDJH�YRLVLQV�

/HV�H[SpULHQFHV�GH�O·2)6�RQW�SHUPLV�GH�PRQWUHU�TXH�OD�IRUPXOH�ELQRPLDOH

GRQQH�JpQpUDOHPHQW�GHV�HUUHXUV�DOpDWRLUHV�SOXV�JUDQGHV�TX·HOOHV�QH� OH� VRQW

HQ� UpDOLWp�� HQ� SDUWLFXOLHU� GDQV� OH� FDV� GHV� VXUIDFHV� pWHQGXHV� HW� FRPSDFWHV

�IRUrWV�RX�VXUIDFHV�DJULFROHV�SDU�H[HPSOH��

$ILQ� GH� WHQLU� FRPSWH� GH� FHV� UHODWLRQV� VSDWLDOHV�� O·2)6� D� DORUV� DIILQp� VD

PpWKRGH�GH�GpWHUPLQDWLRQ�GH�O·HUUHXU�DOpDWRLUH�HQ�IDLVDQW�DSSHO�j�OD�IRUPXOH

GH�0DWpUQ���RX�GHV�GLIIpUHQFHV�FURLVpHV���0DWpUQ���������(3)/�,3+27�������HW

�2)6��������&HWWH�IRUPXOH�IDLW�GpSHQGUH�O·HUUHXU�DOpDWRLUH�QRQ�VHXOHPHQW�GX

QRPEUH� G·RFFXUUHQFHV� Q�� PDLV� DXVVL� GH� OD� GLVWULEXWLRQ� VSDWLDOH� GHV� SRLQWV

G·pFKDQWLOORQQDJH�HQ�pWDEOLVVDQW�OD�FRUUpODWLRQ�TXL�H[LVWH�HQWUH�TXDWUH�SRLQWV

YRLVLQV��/·HUUHXU�DOpDWRLUH�HVW�DORUV�HVWLPpH�SDU��
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L��OLJQH��HW�M�FRORQQH��UHSUpVHQWHQW�OHV�LQGLFHV

GH�OD�SRVLWLRQ�GX�SRLQW�

0���GpVLJQDWLRQ�GH�OD�FODVVH�FRQVLGpUpH

3RXU�XQ� FDUDFWqUH��G
LM

� HVW�GRQF�QXOOH� VL� ��SRLQWV� F{WH� j� F{WH� RX���SRLQWV

DSSDUWLHQQHQW�RX�Q·DSSDUWLHQQHQW�SDV�DX�FDUDFWqUH�FRQVLGpUp��G
LM

 ��VL�XQ�VHXO

GHV���SRLQWV�DSSDUWLHQW��RX�Q·DSSDUWLHQW�SDV��j�OD�FODVVH�pWXGLpH�HW�G
LM

 ��VL��

SRLQWV�GLVSRVpV�GLDJRQDOHPHQW�WRPEHQW�VXU�OH�FDUDFWqUH�FRQVLGpUp�

)LJXUH���� 6FKpPD�GH�FDOFXO�GH�OD�GLIIpUHQFH�FURLVpH

&HWWH� PpWKRGH� QRXV� SHUPHW� GH� FRQVWDWHU� TXH� OD� SUpFLVLRQ� GX� UHOHYp

GLPLQXH�ORUVTXH�OHV�XWLOLVDWLRQV�GX�VRO�VRQW�GLVSHUVpHV�RX�RFFXSHQW�GH�SHWLWHV

VXUIDFHV�� $X� SDUDJUDSKH� ����� QRXV� WUDLWHURQV� GH� O·XWLOLVDWLRQ� TXL� SHXW� rWUH

IDLWH�GH�FHWWH�SURSULpWp�

/D�IRUPXOH�GH�0DWpUQ�SUpVHQWH�GHV�GLIILFXOWpV�j�O·DSSOLFDWLRQ�FDU�O·LQWHUYDOOH

GH�FRQILDQFH�GRLW�rWUH�FDOFXOp�HQ�WHQDQW�FRPSWH�GH�OD�GLVWULEXWLRQ�WHUULWRULDOH�

,O�V·HQVXLW�TXH�OD�IRUPXOH�GRLW�rWUH�DSSOLTXpH�j�FKDTXH�FDUDFWqUH�HW�j�FKDTXH

pFKDQWLOORQ�GX�WHUULWRLUH�VXU�OD�EDVH�GX�ILFKLHU�GHV�SRLQWV�JpRFRGpV��/H�FDOFXO

GH�OD�GLIIpUHQFH�FURLVpH�HVW�UHODWLYHPHQW�DUGX�HW�VXSSRVH�XQH�SURJUDPPDWLRQ

GHV�RSpUDWLRQV�HIIHFWXpHV��/·LQWHUIDFH�GpYHORSSpH�GDQV�OH�FDGUH�GH�FH�SURMHW

�YRLU� FKDSLWUH� ��� SHUPHW� GH� FDOFXOHU� FHW� LQGLFDWHXU�� /D� JULOOH� FRQWHQDQW� OHV

YDOHXUV�GH�Z�SRXU�FKDTXH�FHOOXOH�HVW�FDOFXOpH�SDU�XQH�RSpUDWLRQ�FRQVLVWDQW�j

VRXVWUDLUH� j� O·pFKDQWLOORQ� FRQVLGpUp� XQH� JULOOH� GRQW� OD� YDOHXU� XQLIRUPH� HVW

pJDOH� j� OD� FODVVH� pWXGLpH�� (Q� SUHQDQW� OD� YDOHXU� DEVROXH� GX� UpVXOWDW� REWHQX�

XQH�SURFpGXUH�GH�UHFODVVHPHQW�SHUPHW�GH�GRQQHU� OD�YDOHXU�©���ª�DX[�SL[HOV

DSSDUWHQDQW� j� OD� FODVVH� pWXGLpH� HW� ©���ª� DX[� DXWUHV�� � /D� YDOHXU� GH� G
LM

� HVW

HQVXLWH�FDOFXOpH�j�SDUWLU�GH�FHWWH�JULOOH�VXU�OD�EDVH�G·XQH�LGpH�GpYHORSSpH�SDU

������������������M����������M��������M���������M��
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0�� -�UJ� %XUNKDOWHU�� LQIRUPDWLFLHQ� j� O·2)6�� $ILQ� GH� FDOFXOHU� OD� GLIIpUHQFH

FURLVpH��LO�D�HX�O·LGpH�GH�GpSODFHU�OD�JULOOH���IRLV���YHUV�OD�GURLWH�SRXU�OD�YDOHXU

Z
L�M�����

YHUV� OH� KDXW� SRXU�Z
�L���M�

HW� HQ� KDXW� j� GURLWH� SRXU�Z
�L����M���

�� �� 'H� FHWWH

PDQLqUH�� LO� GHYHQDLW� SRVVLEOH� GH� FDOFXOHU� OH� G
LM�

SRXU� FKDTXH� FHOOXOH� HQ

DGGLWLRQQDQW�RX�VRXVWUD\DQW�OHV�GLIIpUHQWHV�JULOOHV�

8Q� WHVW� GH� O·2)6� VXU� OD� 6XLVVH�� OH� FDQWRQ� GHV�*ULVRQV� HW� OD� FRPPXQH� GH

&RLUH� �YRLU� 2)6� ����E�� D� SHUPLV� GH� FRQVWDWHU� TXH� OD� ORL� ELQRPLDOH� GRQQDLW

WRXMRXUV� XQ� LQWHUYDOOH� GH� FRQILDQFH� SOXV� JUDQG� HW� GRQF� TXH� VL� OHV� UpVXOWDWV

pWDLHQW�DFFHSWDEOHV�SDU�OD�ORL�ELQRPLDOH��LOV�O·pWDLHQW�IRUFpPHQW�SDU�OD�IRUPXOH

GH�0DWpUQ��EHDXFRXS�SOXV�GLIILFLOH�j�PHWWUH�HQ�±XYUH��/·2)6�D�GRQF�GpFLGp�GH

SXEOLHU� OHV� LQGLFDWHXUV�GH�YDOLGLWp�VWDWLVWLTXH�VHXOHPHQW�VXU� OD�EDVH�GH� OD� ORL

ELQRPLDOH�

/D�ILJXUH���FL�GHVVRXV�GRQQH�OD�YDOHXU�GH�O·LQWHUYDOOH�GH�FRQILDQFH�j����

FDOFXOp�SDU�OHV�GHX[�PDQLqUHV�H[SRVpHV�SOXV�KDXW�GDQV�GHV�GLVSRVLWLRQV�WUqV

GLIIpUHQWHV�� 'DQV� OHV� GHX[� FDV�� OD� UpSDUWLWLRQ� GHV� SL[HOV� GH� FKDFXQH� GHV

FODVVHV�HVW�LGHQWLTXH��/D�YDOHXU�GH�OD�GLIIpUHQFH�FURLVpH��G
LM

��HVW�LQGLTXpH�GDQV

OD�FDVH�VLWXpH�DX�GHVVXV�GX�SRLQW�G·pFKDQWLOORQQDJH�HW�OH�FDUDFWqUH�FRQVLGpUp

HVW�UHSUpVHQWp�SDU�XQ�SRLQW�JULVp�

/RL�ELQRPLDOH���������������σ ±��� σ ±���

)RUPXOH�GH�0DWpUQ��

262∑ =
LM

G

σ ±�����

∑ = 92
LM

G

σ ±�����

)LJXUH���� �&DOFXO�GH�O·HUUHXU�UHODWLYH�SDU�OD�IRUPXOH�ELQRPLDOH�HW�OD�IRUPXOH�GH�0DWpUQ�

6L�O·H[HPSOH�FL�GHVVXV�PRQWUH�ELHQ�OD�YDULDWLRQ�GH�O·LQWHUYDOOH�GH�FRQILDQFH

VHORQ� OD� UpSDUWLWLRQ� VSDWLDOH� GHV� SRLQWV� G·pFKDQWLOORQQDJH�� LO� V·DJLW� WRXWHIRLV

G·XQ� H[HPSOH� ELDLVp� FDU� OD� ORL� ELQRPLDOH� HVW� SDUWLFXOLqUHPHQW� GpIDYRUDEOH

SRXU� OHV� VXUIDFHV� UpGXLWHV�� ,O� QH� IDXW� GRQF� SDV� V·DWWDUGHU� VXU� OD� JUDQGH
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GLIIpUHQFH� GH� WDLOOH� HQWUH� O·LQWHUYDOOH� FDOFXOp� SDU� OD� ORL� ELQRPLDOH� HW� FHOXL

FDOFXOp�SDU�OD�IRUPXOH�GHV�GLIIpUHQFHV�FURLVpHV�

����� /·DSSURFKH�PRUSKRORJLTXH

'DQV� OH� EXW� G·pWDEOLU� OD� SUpVRPSWLRQ� G·DSSDUWHQDQFH�� RQ� UHPDUTXH

LQWXLWLYHPHQW�TXH� OD�GLVSRVLWLRQ�GHV�SRLQWV�G·pFKDQWLOORQQDJH�DSSDUWHQDQW� j

XQH�PrPH�FODVVH�MRXH�XQ�U{OH�QRQ�QpJOLJHDEOH��2Q�HVW�HQ�HIIHW�G·DXWDQW�SOXV

V�U�TXH�OH�PLOLHX�HVW�FRQWLQX��HW�GRQF�TXH�OD�JpQpUDOLVDWLRQ�HVW�SRVVLEOH��TXH

OD�QRPEUH�GH�SRLQWV�G·DSSXL�SURFKHV�HVW�JUDQG��/HV�SRLQWV�G·DSSXL�VRQW� OHV

SRLQWV�G·pFKDQWLOORQQDJH�DSSDUWHQDQW�j�OD�FODVVH�FRQVLGpUpH�

&HWWH� DVVHUWLRQ� HVW� LOOXVWUpH� SDU� OD� ILJXUH� �� FL�GHVVRXV�� TXL� UHSUHQG� OH

PrPH�H[HPSOH�TXH�OD�ILJXUH����

)LJXUH���� �,OOXVWUDWLRQ�GH�O·LPSRUWDQFH�GH�OD�UpSDUWLWLRQ�VSDWLDOH�GHV�SRLQWV

'DQV� FKDFXQH� GHV� ILJXUHV� GH� FHW� H[HPSOH�� WDQW� OD� VXUIDFH� WRWDOH� GH

O·pFKDQWLOORQ� TXH� OH� QRPEUH� GH� SRLQWV� G·pFKDQWLOORQQDJH� DSSDUWHQDQW� j

FKDFXQH� GHV� FODVVHV� HVW� LGHQWLTXH�� $X� QLYHDX� GHV� UpVXOWDWV� QXPpULTXHV

SXEOLpV� SDU� O·2)6�� FHV� �� pFKDQWLOORQV� DSSDUDvWUDLHQW� H[DFWHPHQW� LGHQWLTXHV�

&DUWRJUDSKLTXHPHQW� SDUODQW�� LOV� VRQW� SRXUWDQW� WUqV� GLIIpUHQWV� FDU� OD� VXUIDFH

TXH� O·RQ�SHXW� VXSSRVHU� FRQWLQXH�HVW�QHWWHPHQW� LQIpULHXUH�GDQV� OD� ILJXUH�GH

JDXFKH� TXH� GDQV� FHOOH� GH� GURLWH�� ,O� DSSDUDvW� UDLVRQQDEOH� GH� VXSSRVHU� OD

FRQWLQXLWp� XQLTXHPHQW� GDQV� OHV� VXUIDFHV� JULVpHV�� $LOOHXUV�� XQH� WHOOH

VXSSRVLWLRQ�QH�UHSRVH�SDV�VXU�OHV�LQIRUPDWLRQV�HIIHFWLYHPHQW�FRQWHQXHV�GDQV

OD�VWDWLVWLTXH�GH�VXSHUILFLH�HW�DPqQHUDLW�j�GHV�UpVXOWDWV�HUURQpV�

&HW� H[HPSOH� LOOXVWUH� ELHQ� O·LPSRUWDQFH� GH� OD� GLVSRVLWLRQ� GHV� SRLQWV

G·DMXVWDJH� GDQV� OHV� pFKDQWLOORQV�� 6XU� FHWWH� EDVH�� LO� GHYLHQW� DLVpPHQW

FRPSUpKHQVLEOH� G·H[FOXUH� OHV� pOpPHQWV� GRQW� OD� YDULDELOLWp� LQWHUQH� HVW� WURS

JUDQGH� FRPPH� OHV� pOpPHQWV� OLQpDLUHV� GH� OD� UHSUpVHQWDWLRQ� FDUWRJUDSKLTXH�

'DQV� OHV� FODVVHV� GH� FH� W\SH�� OD� UpSDUWLWLRQ� VSDWLDOH� HVW� WURS� GLVSDUDWH� SRXU

SHUPHWWUH� G·pODERUHU� XQH� SUpVRPSWLRQ� G·DSSDUWHQDQFH� VXIILVDPPHQW� IRUWH�
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2Q�FRQVWDWH�pJDOHPHQW� O·LPSRUWDQFH�GHV�DJUpJDWLRQV�GpFULWHV�DX�FKDSLWUH���

WDQW�LO�HVW�YUDL�TXH�SOXV�OD�GHQVLWp�GH�SRLQWV�DSSDUWHQDQW�j�OD�PrPH�FODVVH�HVW

LPSRUWDQWH� VXU� XQ� pFKDQWLOORQ�� SOXV� LO� HVW� IDFLOH� GH� FRQVWLWXHU� XQH� VXUIDFH

KRPRJqQH�

8QH� DSSURFKH� D� GRQF� pWp� GH� FODVVLILHU� OHV� VXUIDFHV� FRQVWLWXpHV� SDU� OHV

SRLQWV�G·pFKDQWLOORQQDJH�G·XQH�PrPH�FODVVH��&HWWH�FDUDFWpULVDWLRQ�V·HVW�IDLWH

VXU� OD� EDVH� GHV� WKpRULHV� GH� OD�PRUSKRORJLH�PDWKpPDWLTXH�� GRQW� OH� EXW� HVW

SUpFLVpPHQW� GHV� FKHUFKHU� j� TXDOLILHU� GHV� VXUIDFHV� VHORQ� GHV� SDUDPqWUHV� GH

IRUPH�

$XSDUDYDQW��LO�FRQYLHQW�GH�IL[HU�OHV�OLPLWHV�GH�OD�GpILQLWLRQ�GHV�VXUIDFHV��6L

XQH�VXUIDFH�HVW�GpILQLH�FRPPH�pWDQW�XQ�HQVHPEOH�GH�SRLQWV�FRQQHFWpV�HQWUH

HX[��LO�IDXW�GpILQLU�OHV�FULWqUHV�GH�OD�FRQQHFWLYLWp��,FL�DSSDUDLVVHQW�OHV�QRWLRQV

GH� FRQQHFWLYLWp� GLDJRQDOH� �HLJKW�FRQQHFWHG�� RX� RUWKRJRQDOH� �VTXDUH�

FRQQHFWHG��� 2Q� GLW� G·XQH� VXUIDFH� TX·HOOH� HVW� FRQQHFWpH� GLDJRQDOHPHQW� V·LO

VXIILW� TXH� �� SL[HOV� SURYHQDQW� GH� OD� JpQpUDOLVDWLRQ� GX� SRLQW� G·DSSXL� VH

WRXFKHQW� SDU� XQ� FRLQ� SRXU� TX·LOV� FRQVWLWXHQW� XQH� VXUIDFH�� 3DU� FRQWUH�� XQH

VXUIDFH� RUWKRJRQDOHPHQW� FRQQHFWpH� QH� SHXW� rWUH� FRQVWLWXpH� TXH� GH� SL[HOV

D\DQW� XQH� IDFH� FRQWLJXs�� 9X� OH� JUDQG� QLYHDX� G·LQFHUWLWXGH� UHQFRQWUp� GDQV

O·pFKDQWLOORQQDJH�HW�OD�QDWXUH�GHV�HQWLWpV�WHUULWRULDOHV��OD�GpFLVLRQ�D�pWp�SULVH

GH� SUHQGUH� HQ� FRPSWH� SRXU� OD� FDUWRJUDSKLH� pJDOHPHQW� OHV� VXUIDFHV

FRQQHFWpHV�GLDJRQDOHPHQW�

'H� QRPEUHX[� LQGLFHV� PRUSKRORJLTXHV� VRQW� SURSRVpV� GDQV� OD� OLWWpUDWXUH

�YRLU� 6HUUD�������&RTXHUH]�HW� 3KLOLSS�������&RVWHU� HW�&KHUPDQW������� HW� LO

FRQYLHQW� GH� VpOHFWLRQQHU� FHX[� TXL� VRQW� DSSOLFDEOHV� j� OD� FDUDFWpULVDWLRQ

G·HQWLWpV� WHUULWRULDOHV�� 7URLV� GH� FHV� FULWqUHV� RQW� pWp� SDUWLFXOLqUHPHQW

GpYHORSSpV�� j� VDYRLU� O·LQGLFH� ρ�� O·LQGLFH� β� HW� OD� FDUDFWpULVDWLRQ� SDU� OHV
SDUDPqWUHV�G·XQH�HOOLSVH�FLUFRQVFULWH�GH�OD�VXUIDFH�

������� /·LQGLFH�ρ

&HW� LQGLFH�HVW�GLW�DXVVL� IDFWHXU�GH� URWRQGLWp�� ,O�pWDEOLW�XQ�UDSSRUW�HQWUH� OH

SpULPqWUH�HW�O·DLUH�G·XQH�VXUIDFH�DX�PR\HQ�GH�OD�IRUPXOH��

�����
6

3
π

ρ
4

2

=

&LWp�SDU�6HUUD��6HUUD�������HW�XWLOLVp�SDU�%ODVHU�SRXU�FDUDFWpULVHU�OHV�LPDJHV

SURYHQDQW�GH�OD�WpOpGpWHFWLRQ��%ODVHU��������LO�SUpVHQWH�OH�GpVDYDQWDJH�PDMHXU

GH� GRQQHU� SDUIRLV� OH�PrPH� UpVXOWDW� SRXU� GHV� VXUIDFHV� DX[� FDUDFWpULVWLTXHV
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GLIIpUHQWHV��$LQVL��OHV���VXUIDFHV�FL�GHVVRXV�RQW�OD�PrPH�YDOHXU�SRXU�O·LQGLFH

ρ��j�VDYRLU������

)LJXUH���� �6XUIDFHV�GRQW�O·LQGLFH�ρ�HVW�LGHQWLTXH

/D� ILJXUH� �� SHUPHW� DXVVL� GH�PHWWUH� XQ� pYLGHQFH� XQH� DXWUH� LQVWDELOLWp� GH

O·LQGLFH�ρ��(Q�HIIHW��j�SDUWLU�G·XQ�DJUpJDWLRQ�G·XQ�FHUWDLQ�QRPEUH�GH�SL[HOV��XQ
GH�FHV�SL[HOV�QH�FRQWULEXH�SOXV�GX�WRXW�DX�SpULPqWUH��DORUV�TX·LO�FRQWULEXH�j

OD�VXUIDFH��/D�VXUIDFH�GH�GURLWH�GH�OD�ILJXUH���HVW�OD�SOXV�SHWLWH�VXUIDFH�SRXU

ODTXHOOH� FH� SKpQRPqQH� VH�PDQLIHVWH�� ,O� HVW� pYLGHQW� TXH� FH� IDFWHXU� DSSDUDvW

SOXV� IUpTXHPPHQW� GDQV� OH� FDV� GH� VXUIDFHV� SOXV� LPSRUWDQWHV�� &HWWH

FRQVWDWDWLRQ� UHQG� GLIILFLOH� OD� SUpGLFWLRQ� GH� OD� FRPSDFLWp� G·XQH� VXUIDFH

TXHOFRQTXH�DX�PR\HQ�GH�O·LQGLFH�ρ�

/H� WDEOHDX� FL�GHVVRXV� �ILJXUH� ���� HVW� WLUp� GH� O·DQQH[H� 9�� LO� H[SRVH� OHV

FDUDFWqUHV�PRUSKRORJLTXHV�GH�TXHOTXHV� IRUPHV�pOpPHQWDLUHV�FRPSRVpHV�GH

��j���SL[HOV��,O�D�pWp�FRQVWLWXp�DX�FRXUV�G·XQH�UHFKHUFKH�YLVDQW�j�FODVVLILHU���

GH�FHV�IRUPHV�pOpPHQWDLUHV�

/HV� UpVXOWDWV� VRQW� FODVVpV� VHORQ� O·LQGLFH� ρ� FURLVVDQW�� HW� VHXOHV� OHV� �� SOXV
JUDQGHV� HW� OHV� �� SOXV� SHWLWHV� YDOHXUV� ILJXUHQW� GDQV� FHW� H[WUDLW�� &KDFXQ� GHV

SL[HOV�HVW� VXSSRVp�rWUH�XQ�FDUUp�GH����P;���P��/·XQLWp�HVW� OH�PqWUH�SRXU

OHV�ORQJXHXUV�HW�OH�P��SRXU�OD�VXSHUILFLH�
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6XUIDFH 'HVVLQ 6XSHUILFLH 3pULPqWUH (SDLVVHXU *G�$[H� 3HWLW�$[H ρ β

1 10000 400 50 56.42 56.42 1.27 0.79

14 40000 800 50 112.84 112.84 1.27 0.20

2 20000 600 50 112.84 56.42 1.43 0.39

29 50000 1000 50 166.03 95.86 1.59 0.16

4 30000 800 50 195.44 48.86 1.70 0.26

9 40000 1600 50 347.55 36.64 5.09 0.20

21 50000 1800 50 363.00 43.85 5.16 0.16

20 50000 2000 50 462.09 34.44 6.37 0.16

25 50000 2000 50 173.43 91.77 6.37 0.16

41 50000 2000 50 236.54 67.28 6.37 0.16

)LJXUH����� �,QGLFDWHXUV�PRUSKRORJLTXHV�GH�TXHOTXHV�VXUIDFHV�pOpPHQWDLUHV��&ODVVHPHQW

VHORQ�O·LQGLFH�ρ�FURLVVDQW�

&H�WDEOHDX�SHUPHW�GH�YRLU�TX·LO�HVW�GLIILFLOH�GH�JpQpUDOLVHU�OD�FDWpJRULVDWLRQ

GH�VXUIDFHV�DX�PR\HQ�GH�O·LQGLFH�ρ��2Q�QH�FRQVWDWH�TX·XQH�IRUPH�GH�VWDELOLWp�
YLV�j�YLV� GX� W\SH� GH� FRQQHFWLYLWp� GHV� SL[HOV�� /·LQGLFH� ρ� VHUD� G·DXWDQW� SOXV
JUDQG� TXH� OH� QRPEUH� GH� FRQQHFWLRQV� GLDJRQDOHV� VHUD� LPSRUWDQW�� /D� QRWLRQ

G·LQGLFDWHXU� GH� URWRQGLWp� DSSDUDvW� GDQV� OH� IDLW� TXH� OD� YDOHXU�PLQLPDOH� GH�ρ
YDXW���HW�HVW�DWWHLQWH�SDU�XQ�FHUFOH��&HW�LQGLFDWHXU�D�XQH�SRUWpH�OLPLWpH�FDU�LO

GpSHQG�GX�QRPEUH�GH�SL[HOV�FRQVWLWXDQW� OD�VXUIDFH��PDLV�SUpVHQWH�WRXWHIRLV

O·DYDQWDJH�G·rWUH�IDFLOH�j�FDOFXOHU�FDU�OHV�QRWLRQV�GH�SpULPqWUH�HW�GH�VXSHUILFLH

VRQW� IDFLOHPHQW� LGHQWLILDEOHV� SRXU� FKDTXH� VXUIDFH�� 6RQ� XWLOLVDWLRQ� SHXW� rWUH

SDUIRLV�VRXKDLWpH�SRXU�TXDOLILHU�GHV�pOpPHQWV�GH� W\SH� OLQpDLUH��TXL�VRQW� WUqV

GpIDYRULVpV� SDU� FHWWH� FODVVLILFDWLRQ�� VXUWRXW� ORUVTX·LOV� VRQW� SOXVLHXUV� IRLV

GLDJRQDOHPHQW�FRQQHFWpV�
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������� /·LQGLFH�β

&HW� LQGLFH�D�pJDOHPHQW�pWp�FLWp�SDU�6HUUD��6HUUD��������HW�VHPEOH�G·XVDJH

DVVH]�FRXUDQW�GDQV�OH�GRPDLQH�GH� OD�PRUSKRORJLH�PDWKpPDWLTXH�� ,O�VH�EDVH

VXU� OH� UD\RQ� GX� SOXV� JUDQG� FHUFOH� HQWLqUHPHQW� LQVFULSWLEOH� GDQV� OD� VXUIDFH�

/·LQGLFH�β�HVW�DORUV�FDOFXOp�DX�PR\HQ�GH�OD�IRUPXOH��

�����
6
U 2πβ =

&RPPH�RQ�SHXW�OH�FRQVWDWHU�j�OD�ILJXUH�����FHW�LQGLFDWHXU�HVW�WULYLDO�GDQV�OH

FDV�GH�VXUIDFHV�UpGXLWHV��(Q�HIIHW��GDQV�WRXWHV�OHV�ILJXUHV�pWXGLpHV��OH�QRPEUH

GH� SL[HOV� DGMDFHQWV� Q·HVW� SDV� DVVH]� LPSRUWDQW� SRXU� TXH� OH� UD\RQ� GX� FHUFOH

LQVFULW�VRLW�VXSpULHXU�j� OD�PRLWLp�GH� OD� WDLOOH�GX�SL[HO��$XWUHPHQW�GLW�� OH�SOXV

JUDQG�FHUFOH�LQVFULSWLEOH�GDQV�OD�VXUIDFH�O·HVW�WRXMRXUV�GDQV�XQ�VHXO�SL[HO��/HV

YDULDWLRQV� FRQVWDWpHV� GH� β� VRQW� GXHV� XQLTXHPHQW� DX� QRPEUH� GH� SL[HOV
FRQVWLWXDQW� OD� VXUIDFH� HW� GRQF� j� O·DXJPHQWDWLRQ� GH� OD� VXUIDFH� WRWDOH�� &HW

LQGLFDWHXU�HVW�FHUWDLQHPHQW�LQWpUHVVDQW�GDQV�OHV�FDV�GH�ILJXUHV�GH�WDLOOH�SOXV

LPSRUWDQWH�FDU�LO�SHUPHW�GH�WUDLWHU�OH�FDV�GHV�VXUIDFHV�GRQW�FHUWDLQV�SL[HOV�QH

FRQWULEXHQW�SDV�DX�SpULPqWUH��PDLV�O·DSSOLFDWLRQ�j�OD�VWDWLVWLTXH�GH�VXSHUILFLH

VXSSRVH�XQ�LQGLFDWHXU�YDODEOH�pJDOHPHQW�SRXU�OHV�SHWLWHV�VXUIDFHV�

������� /HV�SDUDPqWUHV�GH�O·HOOLSVH�FLUFRQVFULWH

&HW�LQGLFDWHXU�PRUSKRORJLTXH�FRQVLVWH�j�WUDFHU�XQH�HOOLSVH�FLUFRQVFULWH�j�OD

VXUIDFH�� &HWWH� VXUIDFH� HVW� DORUV� TXDOLILpH� SDU� OHV� SDUDPqWUHV� GH� O·HOOLSVH�� j

VDYRLU� OHV� GLPHQVLRQV� GX� JUDQG� HW� GX� SHWLW� D[H�� OD� SRVLWLRQ� GX� SRLQW

G·LQWHUVHFWLRQ�GHV�D[HV��DLQVL�TXH�O·DQJOH�IRUPp�HQWUH�O·D[H�GHV�;�HW�OH�JUDQG

D[H�GH�O·HOOLSVH��'DQV�QRWUH�FDV��VHXOHV�OHV�GLPHQVLRQV�GHV�D[HV�SUpVHQWDLHQW

XQ�LQWpUrW�

/·LQGLFH� UpVXOWDQW� GX� UDSSRUW� GHV� D[HV� SUpVHQWH� XQ� LQWpUrW� FHUWDLQ� FDU� LO

GRQQH� XQH� ERQQH� LQGLFDWLRQ� GH� OD� FRPSDFLWp� GHV� VXUIDFHV�� /H� UDSSRUW

H[SULPp�j�OD�ILJXUH����D�pWp�FDOFXOp�HQ�GLYLVDQW�OD�ORQJXHXU�GX�JUDQG�D[H�SDU

OH�SURGXLW�GX�SHWLW�D[H�HW�GH�OD�VXUIDFH��HQ�KHFWDUHV���$X�FRQWUDLUH�GHV�LQGLFHV

WUDLWpV�SUpFpGHPPHQW��OHV�SDUDPqWUHV�GH�O·HOOLSVH�FLUFRQVFULWH�SHUPHWWHQW�XQH

TXDOLILFDWLRQ�GH�WRXV�OHV�W\SHV�GH�VXUIDFHV��TXHOOH�TXH�VRLW�OHXU�GLPHQVLRQ�
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6XUIDFH 'HVVLQ 6XSHUILFLH 3pULPqWUH *G�$[H 3HWLW�$[H 5DSSRUW

42 50000 1200 126.16 126.16 0.20

14 40000 800 112.84 112.84 0.25

33 50000 1200 141.89 112.17 0.25

43 50000 1200 160.63 99.08 0.32

29 50000 1000 166.03 95.86 0.35

21 50000 1800 363.00 43.85 1.66

24 50000 1200 377.30 42.18 1.79

5 30000 1200 239.37 39.89 2.00

9 40000 1600 347.55 36.64 2.37

20 50000 2000 462.09 34.44 2.68

)LJXUH����� ,QGLFDWHXUV�PRUSKRORJLTXHV�GH�TXHOTXHV�VXUIDFHV�pOpPHQWDLUHV��&ODVVHPHQW�VHORQ

OH�UDSSRUW�GHV�D[HV�GH�O·HOOLSVH�FLUFRQVFULWH�

%LHQ�TXH� FHW� LQGLFDWHXU� VRLW� UHODWLYHPHQW� VWDEOH� HW� j�PrPH�GH�GRQQHU�GH

QRPEUHXVHV�LQIRUPDWLRQV�VXU�OHV�VXUIDFHV��LO�SUpVHQWH�OH�GpIDXW�PDMHXU�GH�QH

V·DSSOLTXHU� TX·j� FHUWDLQHV� VXUIDFHV�GpWHUPLQpHV�� HW� QRQ� j� O·HQVHPEOH� G·XQH

UpJLRQ��&HWWH�FRQVWDWDWLRQ�SHXW�G·DLOOHXUV�rWUH�IDLWH�DX�VXMHW�GH�WRXV�OHV�DXWUHV

LQGLFHV�PRUSKRORJLTXHV�GLVSRQLEOHV��2U��GDQV� OH�FDV�G·XQH�FDUWRJUDSKLH��RQ

FKHUFKH� HVVHQWLHOOHPHQW� j� TXDOLILHU� OD� UpSDUWLWLRQ� GHV� GLIIpUHQWV� pOpPHQWV� j

O·LQWpULHXU�GH�OD�]RQH�pWXGLpH�GDQV�VRQ�HQVHPEOH��/D�PR\HQQH�GHV�LQGLFHV�VXU

XQ� SpULPqWUH� GRQQHUDLW� XQ� H[HPSOH� G·XQ� LQGLFDWHXU� JOREDO� GH� GLVSHUVLRQ�

PDLV�LO�Q·DXUDLW�DXFXQ�IRQGHPHQW�

/·DSSURFKH� PRUSKRORJLTXH� VHUDLW� SDUWLFXOLqUHPHQW� LQWpUHVVDQWH� SRXU� OD

GpWHUPLQDWLRQ� GH� OD� YDULDELOLWp� LQWHUQH� GHV� FODVVHV�� ,O� V·DJLUDLW� DORUV

G·DSSOLTXHU� FHV� LQGLFDWHXUV� PRUSKRORJLTXHV� DILQ� GH� TXDOLILHU� OD� UpSDUWLWLRQ

GHV� FDUDFWqUHV� j� O·LQWpULHXU� GH� OD� PDLOOH� G·XQ� KHFWDUH�� HQ� VH� EDVDQW� VXU� OD

PRUSKRORJLH� ©�QDWXUHOOH�ª� GHV� pOpPHQWV� FRQVLGpUpV�� 2Q� SRXUUDLW� FLWHU� HQ

H[HPSOH�OH�IDLW�TXH�OHV�KDLHV�VRQW��G·DSUqV� OHV�FULWqUHV�GH�FODVVLILFDWLRQ��YRLU

2)6� ����D�� G·XQH� ODUJHXU� LQIpULHXUH� j� ��P� DORUV� TXH� OHV� IRUrWV� GRLYHQW

UHSUpVHQWHU� XQH� VXUIDFH� HW� XQH� GHQVLWp� GH� FRXYHUW� PLQLPDOHV� SRXU� rWUH

FODVVpV� FRPPH� WHOOHV�� /HV� LQGLFDWHXUV�PRUSKRORJLTXHV� VH� SUrWHQW� ELHQ� j� FH

JHQUH�G·pYDOXDWLRQ�D�SULRUL�
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����� /·LQGLFDWHXU�GH�GLVSHUVLRQ

/H� IDLW� TXH� OD� PRUSKRORJLH� QH� WUDLWH� TXH� GHV� VXUIDFHV� LQGLYLGXHOOHV�� GH

PrPH�TXH�O·LQIOXHQFH�GH�O·pFKHOOH�GH�WUDYDLO�VXU�OD�QRWLRQ�GH�GLVSHUVLRQ�QRXV

RQW�SRXVVpV�j�FKHUFKHU�GDQV�OD�GLUHFWLRQ�G·XQ�LQGLFDWHXU�G·XQ�DXWUH�W\SH�TXH

FHX[� SURSRVpV� MXVTX·j� PDLQWHQDQW�� /·pFKHOOH� GH� WUDYDLO� HVW� HQ� HIIHW� XQ

pOpPHQW�QRQ�QpJOLJHDEOH�GH�OD�GpILQLWLRQ�GH�VXUIDFHV�FRPSDFWHV��8QH�FODVVH

G·RFFXSDWLRQ� GX� VRO� TXH� O·RQ� SHXW� FRQVLGpUHU� WUqV� GLVSHUVpH� DX� QLYHDX

QDWLRQDO�� SHXW� rWUH� WUqV� JURXSpH� DX� QLYHDX� ORFDO�� &H� FDV� VH� SUpVHQWH� SDU

H[HPSOH�DYHF� OHV�YRLHV�GH�FKHPLQ�GH� IHU��TXL� IRUPHQW�XQH� FODVVH�GLVSHUVpH

PrPH� DX� QLYHDX� FDQWRQDO�� DORUV� TX·LO� V·DJLW� G·XQ� HVSDFH� H[WUrPHPHQW

FRPSDFW�VXU�OD�FRPPXQH�TXL�DFFXHLOOH�XQH�JDUH�GH�WULDJH�

/·LQGLFDWHXU� JOREDO� GH�GLVSHUVLRQ�GRLW� GRQF� QRXV� SHUPHWWUH� GH� GpILQLU� DX

FDV�SDU�FDV��VHORQ�O·pFKHOOH�HW�OH�QLYHDX�G·DJUpJDWLRQ��TXHOOHV�VRQW�OHV�FODVVHV

GLJQHV� GH� FRQILDQFH� HW� TXHOOHV� VRQW� FHOOHV� TXL� QH� VRQW� SDV� ILDEOHV�� &HWWH

TXDOLILFDWLRQ� VH� IDLW� HQ� GpWHUPLQDQW� GH� PDQLqUH� XQLYRTXH� OD� GLVWULEXWLRQ

VSDWLDOH�GHV�SRLQWV�G·DMXVWDJH�

������� 'pILQLWLRQ

/·LGpH� HVW� YHQXH� GH� VH� EDVHU� VXU� OHV� LQGLFDWHXUV� VWDWLVWLTXHV� GpFULWV� DX

SDUDJUDSKH�����DILQ�GH�GpWHUPLQHU�OD�GLVWULEXWLRQ�GHV�SL[HOV�G·XQH�FODVVH��/D

FRQVWDWDWLRQ� D� pWp� IDLWH� TXH� SOXV� OD� VXUIDFH� FRQVLGpUpH� HVW� pWHQGXH� HW

FRPSDFWH��SUpV�HW�IRUrWV�SDU�H[HPSOH��SOXV�OD�WHQGDQFH�GH�OD�ORL�ELQRPLDOH�j

VXUHVWLPHU� O·HUUHXU�DOpDWRLUH�SDU� UDSSRUW�j� OD� IRUPXOH�GH�0DWpUQ�HVW�JUDQGH�

'H�FH�IDLW��OH�UDSSRUW�HQWUH�FHV�GHX[�HVWLPDWLRQV�HVW�XQ�LQGLFDWHXU�j�OD�IRLV�GH

O·pWHQGXH�HW�GH�OD�FRPSDFLWp�GHV�pOpPHQWV�GH�OD�FODVVH�FRQVLGpUpH��$X�QLYHDX

PDWKpPDWLTXH��FHW�LQGLFH�V·H[SULPH�GH�OD�PDQLqUH�VXLYDQWH��

���

0

LM

%

P

0

P

Q

G
,

4

2∑==
σ

σ

0

P
σ ��(VWLPDWLRQ�GH�O·pFDUW�W\SH�SDU�OD�IRUPXOH

GH�0DWpUQ

%

P
σ ��(VWLPDWLRQ�GH�O·pFDUW�W\SH�SDU�OD�ORL

ELQRPLDOH

Q0��1RPEUH�G·RFFXUUHQFHV�GX�FDUDFWqUH

FRQVLGpUp�GDQV�O·pFKDQWLOORQ

3DU� GpILQLWLRQ�� RQ� FRQVWDWH� TXH� SOXV� ,� HVW� SHWLW�� SOXV� OD� UpSDUWLWLRQ� GX

FDUDFWqUH�GDQV�O·pFKDQWLOORQ�HVW�FRPSDFWH��6HORQ�O·2)6��OD�YDOHXU�GH�O·LQWHUYDOOH

GH�FRQILDQFH�FDOFXOp�SDU� OD� ORL�ELQRPLDOH�HVW� WRXMRXUV�SOXV�JUDQGH�TXH�FHOOH
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FDOFXOpH� SDU� OD� IRUPXOH� GH� 0DWpUQ�� 'H� FHWWH� PDQLqUH�� O·LQGLFH� ,� QH� GHYUDLW

MDPDLV�SUHQGUH�XQH�YDOHXU�VXSpULHXUH�j����7RXWHIRLV��GDQV�OH�FDV�GH�FHUWDLQV

pFKDQWLOORQV�� GHV� YDOHXUV� GH� ,� VXSpULHXUHV� j� �� RQW� pWp� GpWHUPLQpHV�� &·HVW

QRWDPPHQW� OH�FDV�GHV�VWUXFWXUHV�GLDJRQDOHV��GDQV� OHVTXHOOHV� OHV�SL[HOV�VRQW

FRQQHFWpV�GLDJRQDOHPHQW��FH�TXL�DXJPHQWH�IRUWHPHQW�OD�YDOHXU�GH�σΜ.

/·XWLOLVDWLRQ� GH� FHW� LQGLFH� ,� SUpVHQWH� GH� QRPEUHX[� DYDQWDJHV�� 6RQ

FRPSRUWHPHQW�HVW�HQ�HIIHW�LGHQWLTXH�VL�RQ�D�DIIDLUH�j�XQ�JURXSH�GH�Q�SL[HOV

VXU�XQH�FRPPXQH�RX�VXU�XQ�FDQWRQ��SRXU�DXWDQW�TXH�OD�SRVLWLRQ�UHODWLYH�GH

FHV�Q�SL[HOV�UHVWH�LGHQWLTXH��,O�SHUPHW�GRQF�GDQV�WRXV�OHV�FDV�GH�TXDOLILHU�OD

GLVSRVLWLRQ� GHV� RFFXUUHQFHV� G·XQH� FODVVH�� 'H� SOXV�� OHV� H[SpULHQFHV�PHQpHV

RQW� PRQWUp� XQH� JUDQGH� VWDELOLWp� GH� FHW� LQGLFDWHXU�� 2Q� SHXW� GUHVVHU� OHV

FRQVWDWDWLRQV�VXLYDQWHV��

• /·LQGLFH�GLVFULPLQH�OHV�VXUIDFHV�FRQQHFWpHV�GLDJRQDOHPHQW�

• ,�HVW�LQGpSHQGDQW�GHV�V\PpWULHV�RX�UHWRXUQHPHQWV�

• 8QH�GLVWULEXWLRQ�GDQV�O·HVSDFH�GH�SHWLWV�JURXSHV�LGHQWLTXHV�D

OD�PrPH�YDOHXU�GH�,�TXH�FKDFXQH�GHV�VXUIDFHV�TXL�OD�FRQVWLWXH�

• /D� YDOHXU� GH� ,� SRXU� GHV� VWUXFWXUHV� FDUUpHV� HVW� GRQQpH� SDU

Q
,

1= �

3DU� GpILQLWLRQ� GH� O·LQGLFH�� OHV� VWUXFWXUHV� GLDJRQDOHV� VRQW� IRUWHPHQW

GpIDYRULVpHV�� (Q� HIIHW�� OD� YDOHXU� GH� G
LM

� HVW� LPSRUWDQWH� GDQV� OH� FDV� GH� WHOOHV

VWUXFWXUHV��'H�SOXV�� O·LQGLFH� ,� IDLW�DSSHO�j�Σ�G
LM

���FH�TXL�GpIDYRULVH�HQFRUH�FH

W\SH�GH�VXUIDFHV��'DQV�OH�FDV�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH�HQ�JpQpUDO��FHWWH

SURSULpWp� HVW� SOXW{W� IDYRUDEOH� FDU� HOOH� SHUPHW� XQ� WUL� VWULFW� GHV� pOpPHQWV

OLQpDLUHV��3RXUWDQW��DX�QLYHDX�ORFDO��LO�SHXW�SDUIRLV�rWUH�LQWpUHVVDQW�G·DWWpQXHU

FHWWH�VpOHFWLRQ�HQ�XWLOLVDQW�O·LQGLFH�,·�GpILQL�FRPPH�VXLW��

�����
24

’
Q

G
, LM∑=

������� ([HPSOHV�GX�FRPSRUWHPHQW�GH�O·LQGLFH�,

$ILQ�GH�VH� IDPLOLDULVHU�DYHF� OH� FRPSRUWHPHQW�GH� O·LQGLFH� ,�GDQV�GLIIpUHQWV

FDV��OHV�H[HPSOHV�FL�GHVVRXV�LOOXVWUHQW�FHUWDLQHV�SURSULpWpV�GH�FHW�LQGLFH��&HV

H[HPSOHV� QH� FRQFHUQHQW� ELHQ� HQWHQGX� TXH� GHV� VXUIDFHV� LQGLYLGXHOOHV� GH

SHWLWH� WDLOOH� HW� DSSDUWHQDQW� j� XQH� VHXOH� FDWpJRULH�� PDLV� LOV� SHUPHWWHQW� GH
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IDFLOLWHU� O·LQWHUSUpWDWLRQ� GX� UpVXOWDW� SURYHQDQW� G·XQ� pFKDQWLOORQ� SOXV

LPSRUWDQW�

∑G�

LM

 ����, ���� ∑G�

LM

 ���, ��� ∑G�

LM

 ���, ��� ∑G�

LM

 ����, ����

∑G�

LM

 ����, ���� ∑G�

LM

 ����, ���� ∑G�

LM

 ���, ��� ∑G�

LM

 ����, ���

)LJXUH����� �&DOFXO�GH�OD�GLIIpUHQFH�FURLVpH�HW�GH�O·LQGLFH�,�GDQV�TXHOTXHV�H[HPSOHV�

������� 5pVXOWDWV

*UkFH� j� O·2)6� TXL� D� PLV� j� PD� GLVSRVLWLRQ� XQ� SURJUDPPH� SHUPHWWDQW� GH

FDOFXOHU� OHV� GLIIpUHQFHV� FURLVpHV� �FI� SDUDJUDSKH� ����� LO� P·D� pWp� SRVVLEOH� GH

FDOFXOHU� OHV� LQGLFHV� GH� GLVSHUVLRQ� ,� HQ� GLIIpUHQWV� HQGURLWV� GH� 6XLVVH�

SHUPHWWDQW�GH�YDOLGHU� OD� WKpRULH�HW�GH� MXJHU�GH� O·HIILFDFLWp�GH�FHW� LQGLFDWHXU�

/HV� UpVXOWDWV� TXL� ILJXUHQW� GDQV� OH� WDEOHDX� FL�GHVVRXV� SURYLHQQHQW� GH� OD

FRPPXQH�GH�6FKPLWWHQ��)5���DJUpJpV�VHORQ�O·DJUpJDWLRQ�%1���
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&ODVVH 'pVLJQDWLRQ
1RPEUH

G·KHFWDUHV

6XUIDFH

HQ��

,QGLFH�GH

GLVSHUVLRQ

� )RUrW��VDQV�IRUrW�EXLVVRQQDQWH� ��� ����� ����

� $XWUHV�VXUIDFHV�ERLVpHV �� ���� ����

�
$UERULFXOWXUH�IUXLWLqUH��YLWLFXOWXUH�

KRUWLFXOWXUH
�� ���� ����

�
3UpV��WHUUHV�DUDEOHV�HW�SkWXUDJHV

ORFDX[
��� ����� ����

� &RXUV�G·HDX��EHUJHV � ���� ����

� 9pJpWDWLRQ�LPSURGXFWLYH � ���� ����

�� $LUHV�GH�EkWLPHQWV �� ���� ����

�� $LUHV�LQGXVWULHOOHV �� ���� ����

�� 6XUIDFHV�G·LQIUDVWUXFWXUH�VSpFLDOH � ���� ����

�� (VSDFHV�YHUWV�HW�OLHX[�GH�GpWHQWH � ���� ����

�� 6XUIDFHV�GH�WUDQVSRUW �� ���� ����

)LJXUH����� �2FFXSDWLRQ�GX�VRO�HW�LQGLFH�GH�GLVSHUVLRQ�VXU�OD�FRPPXQH�GH�6FKPLWWHQ��)5��

GRQQpHV�GH������

/H� WDEOHDX� FL�GHVVXV� UHVSHFWH� ELHQ� FH� TX·LO� pWDLW� SRVVLEOH� GH� SUpYRLU

LQWXLWLYHPHQW��(Q�HIIHW��OHV�VXUIDFHV�GH�W\SH�©�VXUIDFHV�GH�WUDQVSRUW�ª�GRLYHQW

DYRLU�XQH� IRUWH�GLVSHUVLRQ�VXU� O·HQVHPEOH�GX� WHUULWRLUH��HW�FHWWH� LQWXLWLRQ�HVW

FRQILUPpH� SDU� OD� YDOHXU� GH� O·LQGLFH� FDOFXOp�� %LHQ� pYLGHPPHQW�� OD� VXUIDFH

GRPLQDQWH�HVW�pJDOHPHQW�OD�SOXV�FRPSDFWH�FDU�VD�GLVWULEXWLRQ�HVW�WUqV�GHQVH
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VXU�O·HQVHPEOH�GH�OD�FRPPXQH��/·H[HPSOH�GH�OD�FODVVH���HVW�SDUWLFXOLqUHPHQW

LQWpUHVVDQW�� (Q�HIIHW�� OHV� VXUIDFHV�GH� YHUJHUV� VRQW� UHODWLYHPHQW� QRPEUHXVHV

VXU�OD�FRPPXQH�����KD��PDLV�WUqV�GLVSHUVpHV��/·LQGLFH�GH�GLVSHUVLRQ�HVW�GqV

ORUV�pOHYp��,O�\�D�IRUW�j�SDULHU�TXH�FHW�LQGLFH�VHUDLW�WUqV�GLIIpUHQW�VL�OD�VWUXFWXUH

GHV� FXOWXUHV� pWDLW� FHOOH� GHV� YHUJHUV� GH� JUDQGH� WDLOOH� TXH� O·RQ� SHXW� WURXYHU

GDQV� OD� SODLQH� YDODLVDQQH�� &HW� H[HPSOH� SHUPHW� DXVVL� GH� GpPRQWUHU� TXH

O·LQGLFH� YDULH� HIIHFWLYHPHQW� VHORQ� OD� GLVSHUVLRQ� HW� QRQ� SDV� VHORQ� OH� QRPEUH

G·RFFXUUHQFHV�GH�OD�FODVVH��$LQVL��OD�FODVVH���FRQWLHQW���KHFWDUHV�ELHQ�JURXSpV

�LQGLFH� ������DORUV�TXH�OD�FODVVH���FRPSUHQG����KHFWDUHV�UpSDUWLV�VXU�WRXWH

OD� VXUIDFH�GH� OD� FRPPXQH� �LQGLFH� ������� /D� VXUIDFH� WRWDOH�GH� OD� FODVVH�Q·D

SDV� HX� LFL� G·LQIOXHQFH� FDU� OD� FODVVH� �� QH� UHSUpVHQWH� TX·HQYLURQ� ����� GX

WHUULWRLUH�HW�GRQF�TXH�OD�GHQVLWp�GH�SRLQWV�Q·HVW�SDV�VXIILVDQWH�SRXU�GLPLQXHU

OD�GLVSHUVLRQ�

������� 8WLOLVDWLRQV�GH�O·LQGLFH�GH�GLVSHUVLRQ

/·LQGLFH�,�SHXW�rWUH�XWLOLVp�VRLW�DX�PRPHQW�GH�O·pODERUDWLRQ�GH�OD�FDUWH��VRLW

ORUV�GH�OD�FRQVWLWXWLRQ�GHV�VFpQDULRV�G·DJUpJDWLRQ�

$X�PRPHQW�GH�O·pODERUDWLRQ�GH�OD�FDUWH��FHW�LQGLFH�GRQQH�XQ�LQGLFDWHXU�GHV

FODVVHV�TXL�SHXYHQW�rWUH�UHSUpVHQWpHV�DYHF�XQ�QLYHDX�GH�FRQILDQFH�VXIILVDQW�

2Q� SRXUUDLW� SDU� H[HPSOH� DGPHWWUH� TXH� OHV� FODVVHV� GRQW� O·LQGLFH� ,� HVW

VXSpULHXU� j� XQ� VHXLO� IL[p� DX� SUpDODEOH� QH� SUpVHQWHQW� SDV� XQ� QLYHDX� GH

FRQILDQFH�VXIILVDQW�HW�GRLYHQW�GRQF�rWUH�VLPSOHPHQW�HQOHYpHV�HQ�SURFpGDQW�j

XQH�JpQpUDOLVDWLRQ�GH�O·LQIRUPDWLRQ��/H�VHXLO�QH�GHYUDLW�WRXWHIRLV�SDV�rWUH�IL[p

GH�PDQLqUH�JOREDOH�FDU��HQ�IRQFWLRQ�GX�W\SH�G·XWLOLVDWLRQ�SUpYX�SRXU�OD�FDUWH�

O·HPSODFHPHQW� GHV� SRLQWV� G·pFKDQWLOORQQDJH� DSSDUWHQDQW� j� OD� FODVVH

FRQVLGpUpH� SHXW� rWUH� LQWpUHVVDQW�� ,O� FRQYLHQGUD� VLPSOHPHQW� GH� WUDLWHU� DYHF

DWWHQWLRQ�OD�JpQpUDOLVDWLRQ�VSDWLDOH�TXL�D�pWp�pODERUpH�

3DUWDQW�GX�IDLW�TXH�OHV�DJUpJDWLRQV�WKpPDWLTXHV�RQW�SRXU�EXW�G·DXJPHQWHU

OD�GHQVLWp�G·XQH�FODVVH�j�O·LQWpULHXU�G·XQ�pFKDQWLOORQ��O·LQGLFH�,�SHXW�DXVVL�rWUH

XWLOLVp� SRXU� pYDOXHU� OD� SHUWLQHQFH� G·DJUpJDWLRQV� WKpPDWLTXHV�� $LQVL�� VL� XQ

VFpQDULR� G·DJUpJDWLRQ� HQWUDvQH� GHV� LQGLFHV� GH� GLVSHUVLRQ� V\VWpPDWLTXHPHQW

pOHYpV�� OH� EXW� GH� O·DJUpJDWLRQ� Q·HVW� SOXV� DWWHLQW� HW� LO� FRQYLHQW� GH� UHYRLU� OHV

FULWqUHV� GH� FRQVWLWXWLRQ� GHV� FODVVHV� DJUpJpHV�� &RPPH� DXSDUDYDQW�

O·DXWRPDWLVDWLRQ� GX� SURFHVVXV� Q·HVW� SDV� HQYLVDJHDEOH� FDU� O·DJUpJDWLRQ� GRLW

WRXMRXUV� VH� IDLUH� VXU� OD� EDVH� G·HQWLWpV� WKpPDWLTXHV�� HW� QRQ� SDV� GH� FULWqUHV

VWDWLVWLTXHV� RX� JpRPpWULTXHV�� /D� JpQpUDOLVDWLRQ� VSDWLDOH� REWHQXH� SDU� GHV

DJUpJDWLRQV� VDQV� IRQGHPHQW� WKpPDWLTXH� QH� SUpVHQWHUDLW� DORUV� SOXV� DXFXQ
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LQWpUrW�DX�QLYHDX�GH�O·LQIRUPDWLRQ��'H�SOXV��F·HVW�j�QRXYHDX�O·LQWpUrW�TXL�GRLW

JXLGHU�OHV�DJUpJDWLRQV��/H�EXW�GX�VFpQDULR�©�XUEDLQ�ª�SURSRVp�DX�FKDSLWUH���

pWDLW� GH� PDLQWHQLU� WRXWH� OD� GHQVLWp� G·LQIRUPDWLRQV� GLVSRQLEOHV� HQ� PLOLHX

XUEDLQ��,O�V·HQVXLW�GH�QRPEUHXVHV�FODVVHV�GLVSHUVpHV��PDLV�UHSUpVHQWDQW�XQH

JUDQGH�TXDQWLWp�G·LQIRUPDWLRQ�

/·LQGLFH� HVW�GRQF�SOXW{W�XQH�DLGH�j� O·pYDOXDWLRQ�GX� UpVXOWDW� REWHQX�TX·XQ

RXWLO�GH�VpOHFWLRQ��,O�SUpVHQWH�O·DYDQWDJH�G·rWUH�XWLOLVDEOH�j�WRXWHV�OHV�pFKHOOHV

HW�GH�QH�SDV�rWUH�ELDLVp�SDU�OH�QRPEUH�G·DSSDULWLRQV�GH�OD�FODVVH�
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���&RKpUHQFH�GHV�GRQQpHV�GH�EDVH

����� *pQpUDOLVDWLRQ�VSDWLDOH�GHV�SRLQWV�G·pFKDQWLOORQQDJH

/D�JpQpUDOLVDWLRQ�j�XQH� VXUIDFH�G·XQ�SRLQW�G·pFKDQWLOORQQDJH�HVW�XQH�GHV

pWDSHV�FULWLTXHV�GH�O·XWLOLVDWLRQ�FDUWRJUDSKLTXH�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH�

&HWWH�TXHVWLRQ�D�GpMj�pWp� WUDLWpH�GDQV� OHV� FKDSLWUHV�SUpFpGHQWV��QRWDPPHQW

HQ�PHQWLRQQDQW� OD� QpFHVVLWp� G·pWDEOLU� GHV� UpJLRQV� GH� SUREDELOLWp� PD[LPDOH

G·DWWULEXWLRQ�j�XQH�FODVVH��7RXWHIRLV��FHUWDLQV�DVSHFWV�GH�OD�TXHVWLRQ�GRLYHQW

HQFRUH� rWUH� GpYHORSSpV� FDU� LOV� RQW� XQH� LQIOXHQFH� QRQ� QpJOLJHDEOH� VXU� OD

ILDELOLWp�GHV�FDUWHV�REWHQXHV�

(Q�UDLVRQ�GH�OD�PpWKRGH�G·pFKDQWLOORQQDJH�HW�GDQV�XQ�EXW�GH�FRPSDWLELOLWp

DYHF� OHV�DXWUHV�GRQQpHV�GH�*(267$7�UpIpUHQFpHV�j� O·KHFWDUH�� O·2)6�D�SULV� OD

GpFLVLRQ�G·DWWULEXHU�DX�SL[HO�VLWXp�DX�QRUG�HVW�GX�SRLQW�OD�YDOHXU�LQWHUSUpWpH

DX�SRLQW�G·pFKDQWLOORQQDJH��&HWWH�DIIHFWDWLRQ�UHSUHQG�OHV�DQJOHV�XWLOLVpV�SRXU

O·LQWHUSUpWDWLRQ� GH� OD� SKRWRJUDSKLH� DpULHQQH�� $X� QLYHDX� VWDWLVWLTXH�� FHWWH

DIIHFWDWLRQ� Q·D� DXFXQH� LQIOXHQFH� FDU� OD� VXUIDFH� WRWDOH� GH� OD� 6XLVVH� UHVWH

FRQVWDQWH�� GH�PrPH� TXH� OH� QRPEUH� WRWDO� GH� SRLQWV� G·pFKDQWLOORQQDJH� HW� OD

GLVWULEXWLRQ�GHV�SRLQWV�GDQV�OHV�GLIIpUHQWHV�FODVVHV��/D�VLWXDWLRQ�VH�SUpVHQWH

GH�OD�PDQLqUH�VXLYDQWH��

)LJXUH����� *pQpUDOLVDWLRQ�GX�SRLQW�G·pFKDQWLOORQQDJH�DX�SL[HO�QRUG�HVW

,O�HVW�j�QRWHU�TXH�O·LPSUpFLVLRQ�DSSDUHQWH�GH�O·HPSODFHPHQW�GHV�SRLQWV�HVW

G��j�OD�FDSWXUH�G·pFUDQ��HW�QRQ�SDV�j�OD�ILDELOLWp�JpRJUDSKLTXH�GHV�GRQQpHV�
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(Q�SURFpGDQW�j�OD�PDQLqUH�GH�OD�ILJXUH�����OD�UHSUpVHQWDWLRQ�FDUWRJUDSKLTXH

GpGXLWH� GH� OD� VWDWLVWLTXH� GH� VXSHUILFLH� HVW� ELDLVpH� JpRJUDSKLTXHPHQW�� 2Q

FRQVWDWH�XQ�GpSODFHPHQW�QRQ�MXVWLILDEOH�GH�OD�FDUWH�YHUV�OH�QRUG�HVW��'H�SOXV�

OH� UpJLRQV� GH� IURQWLqUH� VHPEOHQW� PDO� FRXYHUWHV� HW� GH� QRPEUHXVHV� ODFXQHV

VRQW�FRQVWDWpHV��HW�FHFL�ELHQ�TXH�OH�ILFKLHU�GHV�OLPLWHV�XWLOLVp�DSSDUWLHQQH�j�OD

JpQpUDOLVDWLRQ� *��� j� VDYRLU� TX·LO� Q·D� SDV� IDLW� O·REMHW� GH� JpQpUDOLVDWLRQV

SRVWpULHXUHV�j� OD� VDLVLH� �YRLU�2)6�����E���&H�GpSODFHPHQW�HVW�G·DXWDQW�SOXV

HQQX\HX[� TX·LO� Q·D� SDV� OH� PrPH� HIIHW� HQ� WRXW� SRLQW� GX� WHUULWRLUH�� /HV

IURQWLqUHV� ´VXGµ�VRQW�HQ�HIIHW�SOXV�VpYqUHPHQW�SUpWpULWpHV�TXH� OHV� IURQWLqUHV

´QRUGµ� �YRLU� ILJXUH� ����� $� O·pFKHOOH� ORFDOH�� FH� GpSODFHPHQW� HVW� HQFRUH� SOXV

UHJUHWWDEOH� FDU� OD� ORQJXHXU� GH� IURQWLqUH� SDU� UDSSRUW� j� OD� VXUIDFH� HVW� SOXV

LPSRUWDQWH�j�JUDQGH�TX·j�SHWLWH�pFKHOOH�

2Q� UHPDUTXH� TXH� O·LQIOXHQFH� GH� FH� IDFWHXU� FURvW� ORUVTXH� GHV� GRQQpHV

FDUWRJUDSKLTXHV� VRQW� VXSHUSRVpHV� DX[� GRQQpHV� GH� OD� VWDWLVWLTXH� GH

VXSHUILFLH� �YRLU� SDUDJUDSKH� �������� (Q� HIIHW�� SULQFLSDOHPHQW� GDQV� OH� FDV� GHV

pOpPHQWV�OLQpDLUHV��OHV�GRQQpHV�FDUWRJUDSKLTXHV�GRQQHQW�O·LPSUHVVLRQ�G·rWUH

GpFDOpHV�SDU�UDSSRUW�j�O·RFFXSDWLRQ�GX�VRO�

$X� QLYHDX� FDUWRJUDSKLTXH�� LO� VHUDLW� VRXKDLWDEOH� GH� JpQpUDOLVHU� OD� FODVVH

G·RFFXSDWLRQ�GX�VRO�GX�SRLQW�G·pFKDQWLOORQQDJH�j�O·KHFWDUH�OH�SOXV�SURFKH�GH

FH�SRLQW��(Q�HIIHW��OD�SUpVRPSWLRQ�G·DSSDUWHQDQFH�j�XQH�FODVVH�GpFURLW�DYHF�OD

GLVWDQFH�DX�SRLQW�HW�VD�SRUWpH�HVW� OLPLWpH�SDU� OHV�FULWqUHV�GH�GpILQLWLRQ�GH�OD

FODVVH��2Q�FRPSUHQG�LQWXLWLYHPHQW�TXH�OD�SUREDELOLWp�TXH�O·RFFXSDWLRQ�GX�VRO

VRLW� LGHQWLTXH� j� FHOOH� GX� SRLQW� HVW� SOXV� LPSRUWDQWH� j� XQH� GLVWDQFH� GH� ��P

���P
√���TX·j�XQH�GLVWDQFH�GH����P�����P
√����FRPPH�OH�PRQWUH�OD�ILJXUH
���FL�GHVVRXV��'DQV�GH�QRPEUHX[�FDV��KDLHV��FRLQV�GH�IRUrW�SDU�H[HPSOH���OHV

FULWqUHV�GH�FODVVLILFDWLRQ�H[FOXHQW�GHV�pOpPHQWV�GX� WHUULWRLUH�GRQW� OD� ODUJHXU

VHUDLW� VXSpULHXUH�j�TXHOTXHV�PqWUHV�� /D�JpQpUDOLVDWLRQ�j�XQH�JUDQGH�SRUWpH

DPqQH� GRQF� XQH� IDXWH� GDQV� OD� UHSUpVHQWDWLRQ� FDUWRJUDSKLTXH� HW� GpSHQG� j

QRXYHDX� GH� OD� QRWLRQ� GH� YDULDELOLWp� LQWHUQH� SURSUH� j� OD� FODVVH� FRQVLGpUpH�

$YDQW�GH�SURFpGHU�GH�PDQLqUH�DYHXJOH�j�FH�GpSODFHPHQW�GH�OD�JULOOH��LO�QH�IDXW

SDV� SHUGUH� GH� YXH� O·XWLOLVDWLRQ� ILQDOH� TXL� VHUD� IDLWH� GX� SURGXLW�� 6L� OH

GpSODFHPHQW�DPqQH�XQ�VXSOXV�GH�TXDOLWp�DX�QLYHDX�FDUWRJUDSKLTXH�� FHOD� VH

IHUD�DX�GpWULPHQW�GH� OD�FRPSDWLELOLWp�DYHF� OHV�DXWUHV�GRQQpHV�j� O·KHFWDUH�GH

*(267$7�
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)LJXUH����� ,OOXVWUDWLRQ�GX�UD\RQ�GH�YDULDELOLWp�VSDWLDOH�QpFHVVDLUH�GDQV�OHV���FDV�PHQWLRQQpV

'H�SOXV��OD�YDULDELOLWp�VSDWLDOH�TXL�SHXW�rWUH�VXSSRVpH�SRXU�O·RFFXSDWLRQ�GX

VRO� HVW� VWDWLVWLTXHPHQW� OD�PrPH� GDQV� WRXWHV� OHV� GLUHFWLRQV�� /D� VROXWLRQ� GH

O·2)6� LQWURGXLW� XQH� GLUHFWLRQ� SUpIpUHQWLHOOH� GH� SURSDJDWLRQ� TXL� Q·D� SDV� GH

UDLVRQ�G·rWUH�QL�DX�QLYHDX�FDUWRJUDSKLTXH�QL�DX�QLYHDX�GH�O·RFFXSDWLRQ�GX�VRO�

/D�VROXWLRQ�SURSRVpH�GDQV�OH�FDGUH�GH�FH�WUDYDLO�FRQVLVWH�GRQF�j�GpSODFHU� OD

JULOOH� GHV� SL[HOV� GH� ��P� YHUV� GH� VXG� HW� GH� ��P� YHUV� O·RXHVW�� 'H� FHWWH

PDQLqUH��VDQV�DOWpUHU�OH�JpRFRGDJH�GHV�SRLQWV�G·pFKDQWLOORQQDJH��OD�YDULDELOLWp

VSDWLDOH�QpFHVVDLUH�HVW�UpGXLWH�DX�PLQLPXP�HW�OHV�]RQHV�IURQWLqUH�VRQW�PLHX[

FRXYHUWHV� SDU� OD� VWDWLVWLTXH� GH� VXSHUILFLH�� &H� GpSODFHPHQW� Q·D� TX·XQ� HIIHW

FDUWRJUDSKLTXH�� OD� TXDOLWp� GHV� GRQQpHV� GH� EDVH� Q·HVW� QXOOHPHQW� LQIOXHQFpH

FDU�O·HPSODFHPHQW�GHV�SRLQWV�G·pFKDQWLOORQQDJH�UHVWH�VWULFWHPHQW�LGHQWLTXH�

$X�QLYHDX�VWDWLVWLTXH�QRQ�SOXV��OD�JpQpUDOLVDWLRQ�DX�SL[HO�VLWp�DX�QRUG�HVW

Q·HVW�SDV�GpIHQGDEOH��(Q�HIIHW��GH�QRPEUHXVHV�FDWpJRULHV�VRQW�GpWHUPLQpHV�j

O·DLGH�GH�OD�IHXLOOH�GH�PHQVXUDWLRQ��YRLU�2)6�����D��HW�RQW�GRQF�pWp�pWDEOLHV

SRXU�XQH�VXUIDFH�FHQWUpH�DXWRXU�GX�SRLQW�G·pFKDQWLOORQQDJH��/·DWWULEXWLRQ�GH

FHWWH� RFFXSDWLRQ� GX� VRO� j� XQ� HQGURLW� DXWUH� TXH� OH� SL[HO� HQWRXUDQW� OH� SRLQW

G·pFKDQWLOORQQDJH� IDXVVH� GRQF� QRQ� SDV� OD� YDOHXU� QXPpULTXH�� PDLV� OD

GLVWULEXWLRQ�VSDWLDOH�GHV�FODVVHV�G·RFFXSDWLRQ�GX�VRO�

6XU� OD� PrPH� UpJLRQ� TX·j� OD� ILJXUH� ���� OH� GpSODFHPHQW� HIIHFWXp� SURGXLW

O·LPDJH�VXLYDQWH�



-HDQ�/XF�0LVHUH]

7UDYDLO�3UDWLTXH�GH�'LSO{PH����� 3DJH���

)LJXUH����� *pQpUDOLVDWLRQ�GX�SRLQW�G·pFKDQWLOORQQDJH�j�O·KHFWDUH�OH�SOXV�SURFKH�

9LVXHOOHPHQW��OH�IDLW�GH�GLVSRVHU�OH�SL[HO�DXWRXU�GX�SRLQW�G·pFKDQWLOORQQDJH

DPqQH� DXVVL� XQ� SOXV� DX� QLYHDX� GH� O·LQWHUSUpWDWLRQ�� (Q� SURFpGDQW� GH� FHWWH

PDQLqUH�� OH� SL[HO� FRQFHUQp� SHXW� rWUH� IDFLOHPHQW� DWWULEXp� j� XQ� VHXO� SRLQW

G·pFKDQWLOORQQDJH�� FH�TXL�Q·pWDLW�SDV� IRUFpPHQW� OH� FDV�GDQV� O·H[HPSOH�GH� OD

ILJXUH����

����� )LDELOLWp�GHV�ILFKLHUV

/D� FRPSDUDLVRQ� GHV� UpVXOWDWV� SURYHQDQW� GH� OD� JULOOH� G·RFFXSDWLRQ� GX� VRO

WUDLWpH� GDQV� XQ� 6,*� DYHF� OHV� UpVXOWDWV� QXPpULTXH� SXEOLpV� SDU� O·2)6� SHXW

SDUIRLV� DPHQHU� GHV� VXUSULVHV�� ,O� HVW� IUpTXHQW� TXH� OH� QRPEUH� G·RFFXUUHQFHV

G·XQH�FODVVH�VXU�XQ�pFKDQWLOORQ�VRLW�GLIIpUHQW�GX�QRPEUH�G·KHFWDUHV�SXEOLpV�

/D� ILJXUH� ��� FL�GHVVXV� D� G·DLOOHXUV� PLV� HQ� pYLGHQFH� FH� SUREOqPH� FDU

FHUWDLQV�SRLQWV�G·pFKDQWLOORQQDJH�VHPEOHQW�PDQTXHU�DX[� IURQWLqUHV�� ,O� V·DJLW

LFL� G·XQ� SUREOqPH� GH� VpOHFWLRQ� GHV� SL[HOV� IDLVDQW� SDUWLH� GH� OD� VXUIDFH�� /H

ORJLFLHO�GH�6,*�HIIHFWXH� OD�VpOHFWLRQ�HQ�VH�EDVDQW� VXU� OH� FHQWUH�GHV�SL[HOV�� ,O

VHUDLW� SRVVLEOH� GH� UHPpGLHU� j� FHWWH� VLWXDWLRQ� DX� PRPHQW� GH� FRQVWLWXHU

O·H[WUDLW�� 8QH� WUDQVODWLRQ� GH� ��P� YHUV� OH� QRUG� HW� GH� ��P� YHUV� O·HVW� GX

SRO\JRQH� GH� VpOHFWLRQ� SHUPHW� GH� UHFWLILHU� FHWWH� GLIIpUHQFH�� /D� ILJXUH� FL�

GHVVRXV�PRQWUH� XQH� VpOHFWLRQ� VXU� XQ� SRO\JRQH� TXHOFRQTXH� VHORQ� OHV� GHX[

SURFpGXUHV�
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)LJXUH����� �1pFHVVLWp�GH�WHQLU�FRPSWH�GH�O·HPSODFHPHQW�GX�SRLQW�G·pFKDQWLOORQQDJH�ORUV�GH

OD�FRQVWLWXWLRQ�G·XQ�H[WUDLW�

/·LPDJH�GH�JDXFKH�GH�OD�ILJXUH����PRQWUH�O·H[WUDFWLRQ�GH�GRQQpHV�WHOOH�TXH

SURSRVpH� SDU� OHV� ORJLFLHOV� GH� 6,*�� /H� FRLQ� LQIpULHXU� JDXFKH� GH� QRPEUHX[

SL[HOV� TXL� RQW� pWp� VpOHFWLRQQpV� Q·DSSDUWLHQW� SDV� DX� SRO\JRQH�� HW� FHUWDLQV

SL[HOV� VHPEOHQW� DYRLU� pWp� RXEOLpV�� /·LPDJH� GH� GURLWH� SDU� FRQWUH� PRQWUH� OH

UpVXOWDW� EHDXFRXS�SOXV� FRQYDLQFDQW� REWHQX� DSUqV� OD� WUDQVODWLRQ�PHQWLRQQpH

SOXV� KDXW�� 'DQV� OH� FDGUH� GH� OD� SURJUDPPDWLRQ� GH� O·LQWHUIDFH�� LO� Q·D� SDV� pWp

SRVVLEOH� GH� SUHQGUH� HQ� FRPSWH� FH� IDFWHXU�� FH� TXL� H[SOLTXH� FHUWDLQHV

GLIIpUHQFHV�HQWUH�OHV�GRQQpHV�WDEXOpHV�SDU�OH�SURJUDPPH�HW�OHV�GRQQpHV�2)6�

/H� WDEOHDX� FL�GHVVRXV�PRQWUH� OHV� GLIIpUHQFHV� FRQVWDWpHV� VXU� O·DJUpJDWLRQ

%1��� GX� FDQWRQ� GHV� *ULVRQV� SRXU� OHV� GRQQpHV� ������ HQWUH� OHV� YDOHXUV

SXEOLpHV�SDU�O·2)6�GDQV��2)6�����E��HW�FHOOHV�TXL�RQW�pWp�H[WUDLWHV�DX�PR\HQ

GX�6,*�GpYHORSSp�GDQV�OH�FDGUH�GH�FH�SURMHW��/HV�FRQGLWLRQV�GH� O·H[SpULHQFH

VRQW�OHV�VXLYDQWHV��

• 8WLOLVDWLRQ� GX� ILFKLHU� DV��U��� DYHF� JpQpUDOLVDWLRQ� GX� SRLQW� DX� SL[HO

QRUG�HVW�

• 8WLOLVDWLRQ�GX�ILFKLHU�GHV�OLPLWHV�FRPPXQDOHV�HQ�DJUpJDWLRQ�*�HQ�O·pWDW

DX��HU�MDQYLHU������

• 6pOHFWLRQ�GDQV�$UF9LHZ�VHORQ�OD�FRPPDQGH�©�([WUDFW%\3RO\JRQ�ª�GRQW�OH

FULWqUH�GH�VpOHFWLRQ�HVW�O·DSSDUWHQDQFH�DX�SRO\JRQH�GX�FHQWUH�GX�SL[HO�
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1��GH�OD�FODVVH 1RPEUH�G·KHFWDUHV�6,* 1RPEUH�G·KHFWDUHV�SXEOLpV 'LIIpUHQFH����
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)LJXUH����� �1RPEUH�G·KHFWDUHV�GDQV�O·DJUpJDWLRQ�%1���VXU�OH�FDQWRQ�GHV�*ULVRQV��VHORQ�O·2)6

HW�VHORQ�OH�6,*�

2Q�FRQVWDWH�TXH�FHV�GLIIpUHQFHV�QH�VRQW�TXH�GH�IDLEOH�DPSOHXU�HW�QH�VRQW

SDV�GH�QDWXUH�j�UHPHWWUH�HQ�FDXVH� O·XWLOLVDWLRQ�GHV�GRQQpHV��3RXUWDQW�� LO�HVW

UHJUHWWDEOH�GH�QH�SDV�YRLU�ILJXUHU�GDQV�OHV�WDEOHV�H[WUDLWHV�GX�6,*�H[DFWHPHQW

OH�PrPH�QRPEUH�G·KHFWDUHV�TXH�GDQV�OHV�SXEOLFDWLRQV��,O�HVW�DSSDUX�TXH�FHV

GLIIpUHQFHV�SRXYDLHQW�SURYHQLU�GH�SOXVLHXUV�VRXUFHV��

• /H�PRGH� GH� VpOHFWLRQ� GDQV� OH� 6,*��&H� SUREOqPH� D� pWp�PHQWLRQQp� SOXV

KDXW�HW�VHPEOH�SUpSRQGpUDQW��/HV�PRGXOHV�GH�JHVWLRQ�GH�O·HVSDFH�GDQV

XQ�6,*�WHVWpV��9HUWLFDO�0DSSHU�HW�6SDWLDO�$QDO\VW��RQW�HQ�HIIHW�PRQWUp�XQ

PRGH�GH�VpOHFWLRQ�EDVp�VXU� OH�FHQWUH�GX�SL[HO�� FH�TXL�HVW� LQFRPSDWLEOH

DYHF�OH�WUDYDLO�GH�O·2)6�TXL�SUHQG�HQ�FRPSWH�OH�ILFKLHU�GHV�SRLQWV�HW�QRQ

XQH� JULOOH�� 8Q� UpVXOWDW� FRKpUHQW� VHUDLW� REWHQX� HQ� HIIHFWXDQW� XQH

H[WUDFWLRQ� EDVpH� VXU� OH� FRLQ� LQIpULHXU� JDXFKH� GX� SL[HO�� /D� WUDQVODWLRQ
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pYRTXpH�DX�FKDSLWUH�����SHUPHWWUDLW�GH�UHPpGLHU�j�FHWWH�VLWXDWLRQ�FDU�OH

SRLQW� VLWXp� DX� FHQWUH� GX� SL[HO� VHUDLW� DORUV� IRUFpPHQW� FRPSULV� GDQV� OH

SRO\JRQH�

• /H� ILFKLHU� GHV� OLPLWHV� DGPLQLVWUDWLYHV�� /HV� OLPLWHV� DGPLQLVWUDWLYHV� VRQW

VXMHWWHV� j� PRGLILFDWLRQV� DX� ILO� GX� WHPSV�� 'HV� GLIIpUHQFHV� SHXYHQW

DSSDUDvWUH�VL�OHV�ILFKLHUV�XWLOLVpV�GDQV�OH�6,*�HW�SDU�O·2)6�GLIIqUHQW��VHORQ

OHXUV�GDWHV�GH�PLVH�j�MRXU�SDU�H[HPSOH�

• /H�ILFKLHU�GHV�GRQQpHV���/HV�GRQQpHV�GX�UHOHYp�������RQW�pWp�FRUULJpHV

DX�PRPHQW�GH� O·LQWHUSUpWDWLRQ��������&HUWDLQHV�FODVVHV�RQW�pWp�FUppHV�

GHV�SRLQWV�OpJqUHPHQW�GpSODFpV�HQ�UDLVRQ�GX�FKDQJHPHQW�GH�017�XWLOLVp

HW�TXHOTXHV�IDXWHV�G·LQWHUSUpWDWLRQ�GpFHOpHV�

• /H�QLYHDX�GH�JpQpUDOLVDWLRQ�GHV�OLPLWHV�DGPLQLVWUDWLYHV��3RXU�UpSRQGUH�j

GHV�GHPDQGHV�QH�QpFHVVLWDQW�SDV�XQH�JUDQGH�SUpFLVLRQ��GHV�ILFKLHUV�GH

OLPLWHV� DGPLQLVWUDWLYHV� JpQpUDOLVpV� RQW� pWp� PLV� j� GLVSRVLWLRQ� VHORQ� �

QLYHDX[�GH�JpQpUDOLVDWLRQ�� /·XWLOLVDWLRQ�GH� ILFKLHUV�JpQpUDOLVpV�SHXW�GqV

ORUV�IDXVVHU�OH�QRPEUH�GH�SRLQWV�FRQWHQXV�GDQV�O·pFKDQWLOORQ�

6L� OH�PRGH� GH� VpOHFWLRQ� VSDWLDOH� D�PRQWUp� VRQ� LQIOXHQFH� SUpSRQGpUDQWH�

F·HVW� ELHQ� OD� FRQMRQFWLRQ� GH� WRXWHV� FHV� LQIOXHQFHV� TXL� SHXW� DPHQHU� j� GHV

UpVXOWDWV�G·XQH�ILDELOLWp�PRLQGUH��$�QRXYHDX��LO�FRQYLHQW�GH�SUrWHU�DWWHQWLRQ�j

FHV�pOpPHQWV�FDU�XQH�ERQQH�SDUWLH�GH�OD�ILDELOLWp�GX�SURGXLW�ILQDO�HQ�GpSHQG�

/D� PrPH� UHPDUTXH� V·DSSOLTXH� pJDOHPHQW� ORUVTXH� G·DXWUHV� VRXUFHV� GH

GRQQpHV�VRQW�XWLOLVpHV�HQ�FRQMRQFWLRQ�DYHF� OHV�GRQQpHV�GH� OD� VWDWLVWLTXH�GH

VXSHUILFLH�� ,O� HVW� LPSRUWDQW� GH� Q·XWLOLVHU� TXH� GHV� GRQQpHV� FRKpUHQWHV� HQWUH

HOOHV� DILQ�G·REWHQLU�XQ� UpVXOWDW�SUREDQW�� /·H[SpULHQFH� FL�GHVVXV�PRQWUH� TXH

GHV�SUREOqPHV� VXEVLVWHQW�PDOJUp� O·DWWHQWLRQ�SRUWpH� DX� FKRL[�GH� VRXUFHV�GH

GRQQpHV�FRPSDWLEOHV�DYHF�OH�WUDYDLO�GH�O·2)6�

����� (YDOXDWLRQ�GH�OD�TXDOLWp�GHV�GRQQpHV

/HV� PpWDGRQQpHV� VRQW� GpILQLHV� FRPPH� GHV� LQIRUPDWLRQV� SHUPHWWDQW� GH

GpFULUH� OHV� GRQQpHV�� /·XWLOLVDWLRQ� FRPPRGH� G·XQ� V\VWqPH� G·LQIRUPDWLRQ� GX

WHUULWRLUH�GpSHQG�VRXYHQW�GH�OD�TXDOLWp�HW�GH�OD�TXDQWLWp�GH�FHV�PpWDGRQQpHV

FDU� HOOHV� SHUPHWWHQW� GH� GpILQLU� FODLUHPHQW� OHV� SRVVLELOLWpV� HW� OHV� OLPLWHV

G·XWLOLVDWLRQ� GHV� LQIRUPDWLRQV�� 8QH� ERQQH� XWLOLVDWLRQ� GHV� GRQQpHV� GH� EDVH

Q·HVW� SRVVLEOH� TXH� ORUVTXH� OHV� GRQQpHV� VRQW� ELHQ� GRFXPHQWpHV�� FH� TXL

SHUPHW� j� O·XWLOLVDWHXU� GH� VH� IDLUH� XQH� LGpH�GX�QLYHDX� GH� ILDELOLWp� j� DFFRUGHU

DX[�LQIRUPDWLRQV�TX·LO�HVW�HQ�WUDLQ�G·XWLOLVHU�RX�GH�SURGXLUH�
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'DQV�*(267$7��OHV�GRQQpHV�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH�VRQW�SURSRVpHV

VRXV�IRUPH�EUXWH��ILFKLHU�WH[WH�RX�JULOOH���VDQV�PLVH�HQ�IRUPH�HW�VDQV�DXFXQH

JpQpUDOLVDWLRQ� VSDWLDOH�� 6HXO� XQ� H[DPHQ� DWWHQWLI� GX� PDQXHO� GH� O·XWLOLVDWHXU

�2)6� ����E�� TXL� FRQWLHQW� XQ� GLFWLRQQDLUH� HW� XQH� GHVFULSWLRQ� GHV� GRQQpHV�

DLQVL�TXH�O·pWXGH�G·DXWUHV�SXEOLFDWLRQV�SHUPHWWHQW�GH�FHUQHU� OHV� OLPLWHV�HW� OH

SRWHQWLHO�GH�FHV�GRQQpHV��/H� ULVTXH�HVW�GqV� ORUV� WUqV�JUDQG�G·DVVLVWHU�j�GHV

XWLOLVDWLRQV� DEHUUDQWHV�GHV� LQIRUPDWLRQV�GH�EDVH�� /·2)6� DGPHW� FH� ULVTXH� HQ

OLPLWDQW� O·DFFqV� DX[� ��� FODVVHV� DX[� RUJDQLVPHV� FKDUJpV� GH� UHFKHUFKHV�� &H

PDQTXH�GH�PpWDGRQQpHV�IDFLOHPHQW�DFFHVVLEOHV�UHQG�GLIILFLOH� O·XWLOLVDWLRQ�GH

OD�EDVH�GH�GRQQpHV�

&H�WUDYDLO�D\DQW�SRXU�EXW�GH�FHUQHU�OHV�SRLQWV�FULWLTXHV�GH�O·XWLOLVDWLRQ�GH�OD

VWDWLVWLTXH�GH�VXSHUILFLH� FRPPH�EDVH�G·XQH�FDUWH�GH� O·RFFXSDWLRQ�GX� VRO�� OD

PLVH�j�GLVSRVLWLRQ�GH�PpWDGRQQpHV�D�ELHQ�pYLGHPPHQW�pWp�XQ�D[H�SULQFLSDO

GH� OD� UHFKHUFKH�� &HV� PpWDGRQQpHV� SHXYHQW� rWUH� FODVVpHV� VHORQ� OHV� �

FDWpJRULHV�VXLYDQWHV�

• &HUWDLQHV� GRQQpHV� RQW� SRXU� EXW� GH� TXDOLILHU� GH� PDQLqUH� FDUGLQDOH� OD

ILDELOLWp� j� DSSRUWHU� DX[� GRQQpHV�� 3RXU� XQH� FODVVH� HW� XQ� pFKDQWLOORQ

GpILQL��O·LQGLFH�GH�GLVSHUVLRQ�WUDLWp�DX�SDUDJUDSKH�����IDLW�SDUWLH�GH�FHV

PpWDGRQQpHV�DX� VHQV� VWULFW�� GH�PrPH�TXH� OHV� LQGLFDWHXUV� VWDWLVWLTXHV

RX� PRUSKRORJLTXHV�� /·H[DPHQ� GH� OD� YDOHXU� FDOFXOpH� GRLW� SHUPHWWUH

LPPpGLDWHPHQW�GH�GpWHUPLQHU� O·XWLOLVDWLRQ�TXL�SRXUUD�rWUH� IDLWH�GH�FHV

GRQQpHV�

• /D�GHX[LqPH� FDWpJRULH� HVW� XQH� LQWHUSUpWDWLRQ� EHDXFRXS� SOXV� OLEUH� GHV

PpWDGRQQpHV�� RX� SOXW{W� GDQV� FH� FDV� GH� OD� PpWDLQIRUPDWLRQ� HW� HVW

EHDXFRXS� SOXV� VXEMHFWLYH�� $X� SDUDJUDSKH� ����� RQ� D� PRQWUp� TXH

O·XWLOLVDWLRQ� G·XQH� SDOHWWH� GH� FRXOHXUV� RX� G·XQH� V\PERORJLH� QRQ

DGDSWpHV� HQOqYH� EHDXFRXS� GH� FUpGLW� j� O·LQIRUPDWLRQ� REWHQXH�� 'DQV� FH

FDV��OD�VROXWLRQ�Q·HVW�SDV�GH�GRQQHU�j�O·XWLOLVDWHXU�XQH�HVWLPDWLRQ�GH�OD

SHUWLQHQFH� GH� OD� SDOHWWH� XWLOLVpH�� PDLV� SOXW{W� GH� O·HPSrFKHU� G·XWLOLVHU

XQH� SDOHWWH� QRQ� DSSURSULpH�� /D� PLVH� j� GLVSRVLWLRQ� GH� OpJHQGHV

VWDQGDUGLVpHV� SHXW� GRQF� rWUH� FRQVLGpUpH� FRPPH� XQH� IRUPH� GH

PpWDGRQQpHV��'H�PrPH�� OD�SXEOLFDWLRQ�GHV�GRQQpHV�XQLTXHPHQW�VRXV

IRUPH�GH�GRQQpHV�DJUpJpHV�UHSUpVHQWH�pJDOHPHQW�XQ�JDUGH�IRX�IDFH�j

O·XWLOLVDWLRQ�LQRSSRUWXQH�GHV�GRQQpHV��/·XWLOLVDWLRQ�FDUWRJUDSKLTXH�GH�OD

VWDWLVWLTXH� GH� VXSHUILFLH� VXSSRVH� QRQ� VHXOHPHQW� GH� WHQLU� FRPSWH� GH

PpWDGRQQpHV�� PDLV� pJDOHPHQW� GH� VH� SOLHU� j� FHUWDLQV� SURFHVVXV� ELHQ

GpILQLV�
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��� ,QWHUIDFH�GH�PLVH�j�GLVSRVLWLRQ�GHV�GRQQpHV

����� -XVWLILFDWLRQ

6XU�OD�EDVH�GHV�GHX[�W\SHV�GH�PpWDGRQQpHV�PHQWLRQQpHV�DX�FKDSLWUH����LO

HVW� DSSDUX� QpFHVVDLUH� GH�PHWWUH� j� GLVSRVLWLRQ� GHV� XWLOLVDWHXUV� GHV� PR\HQV

OHXU�SHUPHWWDQW�GH�MXJHU�OD�TXDOLWp�GX�SURGXLW�TX·LOV�pODERUHQW�

�'H� SOXV�� GH� QRPEUHX[� XWLOLVDWHXUV� SRWHQWLHOV� VRQW� DFWXHOOHPHQW� UHEXWpV

SDU�OD�PDQLSXODWLRQ�G·XQ�ORJLFLHO�GH�6,*�TXL�HVW�QpFHVVDLUH�SRXU�DFFpGHU�j�OD

EDQTXH�GH�GRQQpHV�*(267$7��/·2)6�GpVLUDQW�pODUJLU�OH�FHUFOH�GHV�XWLOLVDWHXUV

GHV�GRQQpHV�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH��O·LGpH�HVW�YHQXH�GH�SURSRVHU�XQH

LQWHUIDFH� GHVWLQpH� QRQ� VHXOHPHQW� j� IDFLOLWHU� O·DFFqV� j� OD� EDVH� GH� GRQQpHV�

PDLV� pJDOHPHQW� j� UHQGUH� GLVSRQLEOHV� GHV� PpWDGRQQpHV�� $ILQ� G·rWUH� DXVVL

HIILFDFH� TXH� SRVVLEOH�� FHWWH� LQWHUIDFH� VH� GHYDLW� G·rWUH� DFFHVVLEOH� VDQV

FRQQDLVVDQFH�SDUWLFXOLqUH�GH�6,*�

����� &DUDFWpULVWLTXHV�WHFKQLTXHV

6XU� OD�EDVH�GHV�pTXLSHPHQWV�GLVSRQLEOHV�j� OD�FKDLUH�GH�6,56�HW�GX�QLYHDX

GH�VRSKLVWLFDWLRQ�QpFHVVDLUH��OH�FKRL[�GX�ORJLFLHO�GH�6,*�XWLOLVp�GHYDLW�VH�IDLUH

HQWUH�OHV�FRPELQDLVRQV�0DS,QIR	9HUWLFDO�0DSSHU�HW�$UF9LHZ	6SDWLDO�$QDO\VW�

&H�GHUQLHU�ORJLFLHO�D�pWp�UHWHQX�HQ�UDLVRQ�GH�VRQ�DFFqV�IDFLOH�DX[�pOpPHQWV�GH

O·LQWHUIDFH�HW�GH�OD�JHVWLRQ�GHV�PRGHV�WDQW�YHFWRULHOV�TXH�UDVWHU�GDQV�OH�PrPH

ORJLFLHO��/·LQWpJUDWLRQ�GX�PRGXOH�G·DQDO\VH�VSDWLDOH�HVW�HQ�HIIHW�SOXV�JUDQGH

GDQV�$UF9LHZ�HW�WRXWHV�OHV�IRQFWLRQQDOLWpV�GH�O·H[WHQVLRQ�VRQW�DFFHVVLEOHV�SDU

OD�SURJUDPPDWLRQ���'H�SOXV��FH�FKRL[�PH�GRQQDLW�O·RFFDVLRQ�GH�SORQJHU�GDQV

XQ�ORJLFLHO�SRXU�PRL�MXVTX·DORUV�LQFRQQX�HW� OD�FRPSDWLELOLWp�DYHF�OHV�WUDYDX[

GH� O·2)6�� TXL� XWLOLVH� pJDOHPHQW� OHV� SURGXLWV� (65,� �$UF�,QIR� HW� $UF9LHZ�� pWDLW

JDUDQWLH�� /H� ODQJDJH� GH� SURJUDPPDWLRQ� �0DS%DVLF� SRXU�0DS,QIR� HW� $YHQXH

SRXU�$UF9LHZ��Q·D�SDV�pWp�XQ� FULWqUH�GH� FKRL[�SXLVTXH� WDQW� O·XQ�TXH� O·DXWUH

P·pWDLHQW�LQFRQQXV�D�SULRUL�

'·HPEOpH�� LO� D� pWp� GpFLGp� TXH� OH� SURJUDPPH� GpYHORSSp� GHYDLW� PHWWUH

O·DFFHQW� VXU� OHV� IRQFWLRQQDOLWpV� j� PHWWUH� HQ� ±XYUH�� SOXW{W� TXH� VXU� XQ

IRQFWLRQQHPHQW� j� WRXWH� pSUHXYH�� /H� QRPEUH�GH� WHVWV� G·LQWpJULWp� D� GRQF� pWp

OLPLWp�� 6RXV� VD� IRUPH� DFWXHOOH�� OH� SURJUDPPH� IRQFWLRQQH� SRXU� WRXWHV� OHV

XWLOLVDWLRQV� ©�FRQYHQWLRQQHOOHV�ª� PDLV� O·H[LVWHQFH� GH� ERJXHV� Q·HVW� SDV� j

H[FOXUH�HQ�FDV�G·XWLOLVDWLRQV�SOXV�H[LJHDQWHV�
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/·LQWHUIDFH� G·XWLOLVDWLRQ� VH� SUpVHQWH� VRXV� OD� IRUPH� G·XQ� SURMHW� �ILFKLHU

MOPWSG�DSU���/·RXYHUWXUH�GX�SURMHW�HQWUDvQH� OH� FKDUJHPHQW�GHV�H[WHQVLRQV�HW

ILFKLHUV� QpFHVVDLUHV� j� OD� ERQQH�PDUFKH� GX� SURJUDPPH�� /·DFFqV� DX[� DXWUHV

IRQFWLRQV� VH� IDLW� DX� PR\HQ� GX� PHQX� ©�*(267$7�ª� DMRXWp� j� O·LQWHUIDFH� GX

ORJLFLHO��$�WRXW�PRPHQW��XQ�PHQX�FRQWH[WXHO�HVW�DFFHVVLEOH�HQ�FOLTXDQW�VXU�OH

ERXWRQ�GH�GURLWH�GH� OD� VRXULV��&H�PHQX�SURSRVH�TXHOTXHV�RXWLOV�XWLOHV� j� OD

JHVWLRQ� GH� OD� YXH� �RUGUH� GHV� FRXFKHV�� DIILFKDJH� GHV� OpJHQGHV�� ]RRP�� «��

&KDFXQH�GHV�IRQFWLRQQDOLWpV�GpYHORSSpHV�IDLW�DSSHO�j�XQ�RX�SOXVLHXUV�VFULSWV�

'HV� VFKpPDV� H[SOLTXDQW� OD� UHODWLRQ� HQWUH� OHV� GLIIpUHQWV� pOpPHQWV� GX

SURJUDPPH�DLQVL�TXH�OH�GpWDLO�GHV�VFULSWV�ILJXUHQW�HQ�DQQH[H���VFKpPDV�YRLU

DQQH[H�,��VFULSWV�DQQH[H�,,�

����� /·LQWHUIDFH

3URJUDPPpH�GDQV�OH�ODQJDJH�$YHQXH��FHWWH�LQWHUIDFH�GH�PLVH�j�GLVSRVLWLRQ

GHV�GRQQpHV�GH�OD�VWDWLVWLTXH�GH�VXSHUILFLH�FRQVWLWXH�XQ�SURWRW\SH�GH�FH�TXL

HVW�QpFHVVDLUH� j� OD�PLVH� j� GLVSRVLWLRQ�GH� FH� W\SH�GH�GRQQpHV�� ,O� UHSUpVHQWH

XQH�PLVH�HQ�DSSOLFDWLRQ�GHV�QRWLRQV�WKpRULTXHV�TXL�RQW�pWp�GLVFXWpHV�GDQV�OHV

FKDSLWUHV�SUpFpGHQWV��/HV�SDUDJUDSKHV�VXLYDQWV�GpFULYHQW�TXHOTXHV�VFpQDULRV

G·XWLOLVDWLRQ�HW�RQW�SRXU�EXW�GH�UHQGUH�SOXV�DLVpH�O·XWLOLVDWLRQ�GH�O·LQWHUIDFH�

������� (ODERUDWLRQ�G·XQH�FDUWH�GH�O·RFFXSDWLRQ�GX�VRO�GHVWLQpH�j�PHWWUH�HQ

pYLGHQFH�OD�GLYHUVLWp�XUEDLQH�VXU�OD�FRPPXQH�GH�)UDXHQIHOG��7*�

/RUV� GX� ODQFHPHQW� GX�SURMHW�� OHV� H[WHQVLRQV�QpFHVVDLUHV�� j� VDYRLU�6SDWLDO

$QDO\VW�HW� &DG� 9LHZ� VRQW� FKDUJpHV��'H�PrPH�� XQH� FDUWH� DX� ������
���� HVW

DIILFKpH�DILQ�GH�SHUPHWWUH�XQ�UHSpUDJH�DLVp��&HWWH�FDUWH�Q·HVW�YLVLEOH�TX·HQWUH

OH� ������
���� HW� OH� ������
���� SRXU� GHV� UDLVRQV� GH� OLVLELOLWp�� /D� ERvWH� GH

GLDORJXH�FL�GHVVRXV�FRQVWLWXH�O·LQWURGXFWLRQ�DX�SURMHW��

(QVXLWH� OHV� �� ERvWHV� GH� GLDORJXH� VXLYDQWHV� DSSDUDLVVHQW� VXFFHVVLYHPHQW�

SURSRVDQW�G·DIILFKHU�XQ�ILFKLHU�GH�UHSpUDJH�GH�W\SH�YHFWRULHO�
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/HV� DXWUHV� ILFKLHUV� SURSRVpV� SHXYHQW� SDU� H[HPSOH� rWUH� OHV� FDQWRQV�� OHV

EDVVLQV� YHUVDQWV�� RX� WRXW� DXWUH� ILFKLHU� YHFWRULHO� FRQVWLWXp� GH� SRO\JRQHV�� /H

QRP�GHV�ILFKLHUV�FKDUJpV�DSSDUDvW�GDQV�OD�OLVWH�GHV�WKqPHV��VXU�OD�JDXFKH�GH

O·pFUDQ��6L�OH�FKRL[�D�pWp�G·DIILFKHU�OH�ILFKLHU�GHV�FRPPXQHV�VDQV�OHV�QRPV��OD

FDUWH�VH�SUpVHQWH�DORUV�GH�OD�PDQLqUH�VXLYDQWH��

)LJXUH����� &DUWH������
����HW�ILFKLHU�GHV�FRPPXQHV�SHUPHWWDQW�OH�UHSpUDJH����2)6

*(267$7�6�7

/·XWLOLVDWHXU�SHXW�DORUV�VH�GpSODFHU�HW�]RRPHU�VXU�OH�VHFWHXU�TXL�O·LQWpUHVVH�

j�VDYRLU�OD�UpJLRQ�GH�)UDXHQIHOG�
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6.3.1.1� Chargement des données

8QH� IRLV� OH� SpULPqWUH� G·LQWpUrW� ORFDOLVp�� RQ� SHXW� SURFpGHU� DX� FKDUJHPHQW

GHV� GRQQpHV� GH� OD� VWDWLVWLTXH� GH� VXSHUILFLH�� &HOOHV�FL� VRQW� DFWXHOOHPHQW

GLVSRQLEOHV�DX[�GHX[�pSRTXHV�GH� UHOHYp�GDQV� OH� FDQWRQ�GH�7KXUJRYLH��3RXU

GHV� UDLVRQV�GH� WDLOOH�� OH� ILFKLHU� XWLOLVp� HVW� GH� W\SH� UDVWHU� HW� UHSUpVHQWH� DLQVL

HQYLURQ��0E�� /HV� GRQQpHV� YHFWRULHOOHV� VRQW� JpQpUDOLVpHV� DX� SL[HO� QRUG�HVW�

G·XQH�WDLOOH�GH����P;���P��'DQV�FHW�H[HPSOH��RQ�VH�SURSRVH�GH�FKDUJHU�OH

ILFKLHU�GX�UHOHYp�������

$� FH� VWDGH�� DXFXQH� DJUpJDWLRQ� Q·HVW� HIIHFWXpH� HW� OHV� GRQQpHV� VRQW� GRQF

GLVWULEXpHV�HQ����FODVVHV��&HV�GRQQpHV�VRQW�FKDUJpHV�PDLV�SDV�DIILFKpHV��DILQ

G·pYLWHU� OH� WHPSV� QpFHVVDLUH� j� O·DIILFKDJH�� ,O� Q·HVW� G·DLOOHXUV� SDV� SUpYX

G·XWLOLVHU� OH� ILFKLHU�GHV����FODVVHV�FRPPH�FDUWH�HW�RQ�SUpIqUH�Q·DIILFKHU�TXH

OHV�FDUWHV�DJUpJpHV��$ILQ�GH�GpFRXUDJHU�XQH�XWLOLVDWLRQ�GH�FH�ILFKLHU�©�EUXW�ª�

OD� OpJHQGH�HVW�PDVTXpH��8QH�IRLV�DYHUWL�� O·XWLOLVDWHXU�SHXW�DIILFKHU� OD�FRXFKH

JUkFH�DX�✔�j�DMRXWHU�j�F{Wp�GH�OD�GpVLJQDWLRQ�GH�OD�FRXFKH��/D�OpJHQGH�SHXW

rWUH�UpWDEOLH�j�SDUWLU�GX�PHQX�FRQWH[WXHO�
6.3.1.2� Grille administrative

,O�V·DJLW�G·XQ�RXWLO�GX�PHQX�SULQFLSDO�TXL�SHUPHW�GH�FRQVWLWXHU�j�SDUWLU�GH�OD

JULOOH� GH� EDVH� XQ� H[WUDLW� GpOLPLWp� SDU� XQH� HQWLWp� DGPLQLVWUDWLYH� TXL� D� pWp

FKDUJpH�DXSDUDYDQW��/D�QRWLRQ�G·HQWLWp�DGPLQLVWUDWLYH�Q·HVW�SDV�VWULFWH�FDU�HOOH

SHXW� LQFOXUH�WRXV� OHV� W\SHV�GH�ILFKLHUV�FRQVWLWXpV�GH�SRO\JRQHV��/D�VpOHFWLRQ

VH� IDLW� HQ� SRLQWDQW� VXU� OH� WHUULWRLUH� GH� OD� FRPPXQH� DX� PR\HQ� GH� O·RXWLO

SURSRVp�GDQV�OD�ERvWH�GH�GLDORJXH��SXLV�VXU�©�2.�ª��6L� OD�FDUWH�GH�IRQG�Q·HVW

SOXV�YLVLEOH��LO�HVW�SRVVLEOH�GH�VH�UHSpUHU�SOXV�IDFLOHPHQW�HQ�XWLOLVDQW�O·RSWLRQ

©�$IILFKHU�OH�QRP�GHV�FRPPXQHV�ª�GX�PHQX�FRQWH[WXHO�

8QH� IRLV� OD� VpOHFWLRQ� HIIHFWXpH�� OD� YXH� HVW� DXWRPDWLTXHPHQW� UHFHQWUpH� VXU

O·H[WUDLW� FRQVWLWXp�� /H� QRXYHDX� ILFKLHU� D� XQ� VWDWXW� WHPSRUDLUH� HW� HVW� DSSHOp
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©�([WUDLW� GH� 1RP� GX� ILFKLHU� GH� EDVH��ª�� /D� FDUWH� H[WUDLWH� DSSDUDvW� GDQV� OD

OpJHQGH�VWDQGDUG�TXL�D�pWp�GpILQLH�

)LJXUH����� ([WUDLW�GH�FDUWH�UHSUpVHQWDQW�OD�FRPPXQH�GH�)UDXHQIHOG�HQ����FODVVHV

G·RFFXSDWLRQ�GX�VRO����2)6�*(267$7

2Q�FRQVWDWH�TXH�FHWWH�LQIRUPDWLRQ�HVW�WUqV�PLWpH�HW�TX·LO�HVW�YLVXHOOHPHQW�WUqV

GLIILFLOH�GH�FRQVWLWXHU�GHV�HQWLWpV�WHUULWRULDOHV��'H�SOXV�OD�OpJHQGH�HVW�GLIILFLOH

j� LQWHUSUpWHU� UDSLGHPHQW� FDU� O·±LO� D� GH� OD� SHLQH� j� GLIIpUHQFLHU� ��� FRXOHXUV

GLIIpUHQWHV�� $ILQ� GH� PHWWUH� HQ� pYLGHQFH� FH� TXL� QRXV� LQWpUHVVH�� j� VDYRLU� OD

GLYHUVLWp�GH�O·RFFXSDWLRQ�GX�VRO�HQ�PLOLHX�XUEDLQ��LO�YD�IDOORLU�SURFpGHU�j�XQH

DJUpJDWLRQ�WKpPDWLTXH�GHV�LQIRUPDWLRQV�GH�EDVH�

&HOOH�FL�SHXW�rWUH�HIIHFWXpH�j�SDUWLU�GH�O·RSWLRQ�©�$JUpJDWLRQ�WKpPDWLTXH�ª�GX

PHQX�GH�EDVH��/D�IHQrWUH�GH�GLDORJXH�VXLYDQWH�DSSDUDvW�DORUV��

(W�O·DJUpJDWLRQ�FKRLVLH�VH�SUpVHQWH�GH�OD�PDQLqUH�VXLYDQWH��
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)LJXUH����� &RPPXQH�GH�)UDXHQIHOG�GDQV�OHV����FODVVHV�GH�O·DJUpJDWLRQ�´XUEDLQµ����2)6

*(267$7

(Q� SpULSKpULH� GH� OD� YLOOH�� OHV� HQWLWpV� JpRJUDSKLTXHV� VRQW� QHWWHPHQW

UHJURXSpHV��FH�TXL�SHUPHW�GH�IDFLOLWHU�OD�FRQVXOWDWLRQ�SDU�UDSSRUW�j�OD�ILJXUH

����$X� FHQWUH�YLOOH�� OD�GLVWULEXWLRQ�GHV�SL[HOV� HVW�HQFRUH� WUqV�EUXLWpH� FDU� FH

PRGH�G·DJUpJDWLRQ�D�IDYRULVp�OD�YDULpWp�GH�O·LQIRUPDWLRQ�GDQV�FH�VHFWHXU��YRLU

SDUDJUDSKH�����SRXU�OD�GHVFULSWLRQ�GX�VFpQDULR�G·DJUpJDWLRQ��

2Q�SHXW�FRQVWDWHU�TXH�OHV�PpWDGRQQpHV�LQWURGXLWHV�MXVTX·j�FH�SRLQW�Q·RQW

MDPDLV�pWp�FODLUHPHQW�H[SOLFLWpHV��3RXUWDQW��OH�IDLW�GH�QH�SDV�DIILFKHU�OD�JULOOH

FRPSOqWH� RX� GH� Q·XWLOLVHU� TXH� OHV� OpJHQGHV� VWDQGDUG� FRQVWLWXHQW� pJDOHPHQW

GHV� PpWDGRQQpHV�� 'DQV� XQH� GHX[LqPH� SKDVH�� RQ� FKHUFKH� j� REWHQLU� GHV

GRQQpHV�QRXV�SHUPHWWDQW�G·pYDOXHU� OD�TXDOLWp�GH� OD�FDUWH�TXL�D�pWp�REWHQXH�

/·LQWHUIDFH�G·DFFqV�DX[�GRQQpHV�SURSRVH�SOXVLHXUV�GH�FHV�LQGLFDWHXUV�
6.3.1.3� Intervalle de confiance à 95%

&HWWH� IRQFWLRQQDOLWp� GX� SURJUDPPH� PHW� HQ� DSSOLFDWLRQ� OHV� pOpPHQWV

PHQWLRQQpV�DX�SDUDJUDSKH������&DOFXOp�VHORQ�OHV�QRUPHV�GH�O·2)6�j�SDUWLU�GH

OD�ORL�ELQRPLDOH��FHW�LQWHUYDOOH�SHXW�rWUH�FDOFXOp�SRXU�WRXW�H[WUDLW�DX�PR\HQ�GH

O·RSWLRQ� ©�)LDELOLWp� VWDWLVWLTXH�ª�� TXL� FDOFXOH� O·LQWHUYDOOH� GH� FRQILDQFH� SRXU� OH

WKqPH�FKRLVL�SDU�OD�ERvWH�GH�GLDORJXH

HW�O·DIILFKH�GDQV�XQ�WDEOHDX�TXL�VH�SUpVHQWH�FRPPH�VXLW�
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&H� WDEOHDX� SHUPHW� GH� VH� IDLUH� XQH� LGpH� GH� OD� FRQILDQFH� j� DFFRUGHU� DX[

YDOHXUV� FDOFXOpHV�� (WDQW� EDVp� VXU� OD� ORL� ELQRPLDOH�� LO� QH� GpSHQG� TXH� GX

QRPEUH� GH� SL[HOV� DSSDUWHQDQW� j� FKDFXQH� GHV� FODVVHV� HW� QH� WLHQW� GRQF� SDV

FRPSWH�GH�OD�GLVWULEXWLRQ�VSDWLDOH�
6.3.1.4� Indice de dispersion

/·LQGLFH�GH�GLVSHUVLRQ�TXDQW�j�OXL�WLHQW�FRPSWH�GH�OD�UpSDUWLWLRQ�GHV�SL[HOV

GH�FKDTXH�FODVVH�j�O·LQWpULHXU�GH�O·pFKDQWLOORQ��/HV�IRQGHPHQWV�WKpRULTXHV�GH

FHW� LQGLFH�RQW�pWp�GpYHORSSpV�DX�FKDSLWUH������ ,O�SHXW�rWUH�FDOFXOp�DX�PR\HQ

GH�O·RSWLRQ�©�,QGLFH�GH�GLVSHUVLRQ�ª�GX�PHQX�*(267$7�

/H� FDOFXO� GH� FHWWH� LQIRUPDWLRQ� QpFHVVLWH� �� GpSODFHPHQWV� VXFFHVVLIV� GH� OD

JULOOH�SRXU�FKDFXQH�GHV�FODVVHV�H[DPLQpHV��/H�WHPSV�GH�WUDYDLO�QpFHVVDLUH�HVW

GRQF� UHODWLYHPHQW� FRQVpTXHQW� HW� SHXW� rWUH� UpGXLW� HQ� FLEODQW� OHV� FRXFKHV

SUpVHQWDQW�XQ�LQWpUrW��&H�VFULSW�HVW�EDVp�VXU�OD�WUDQVFULSWLRQ�G·$0/�HQ�$YHQXH

GX�SURJUDPPH�IRXUQL�SDU�O·2)6�

/H�UpVXOWDW�HVW�GRQQp�VRXV�GHX[�IRUPHV�GLIIpUHQWHV���XQ�KLVWRJUDPPH�HW�XQ

ILFKLHU� WH[WH� FRQWHQDQW� O·LQGLFH�GH�GLVSHUVLRQ�SRXU� FKDTXH� FODVVH�� /H� ILFKLHU

SHUPHW�G·DYRLU�IDFLOHPHQW�j�GLVSRVLWLRQ�OHV�GRQQpHV�H[DFWHV�
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)LJXUH����� �,QGLFH�GH�GLVSHUVLRQ�VXU�OHV����FODVVH�GH�O·DJUpJDWLRQ�©�XUEDLQ�ª

&HW�KLVWRJUDPPH�QRXV�SHUPHW�GH�FRQVWDWHU�TXH�OHV�FODVVHV���HW����QH�VRQW

SDV�SUpVHQWHV�VXU�O·pFKDQWLOORQ��6XUWRXW��LO�QRXV�PRQWUH�TXH�OD�FRPSDFLWp�GH

TXDVLPHQW� WRXWHV� OHV� FODVVHV� HVW� WUqV� ERQQH�� /HV� UpVXOWDWV� REWHQXV� SDU� OD

JpQpUDOLVDWLRQ� VSDWLDOH� VHURQW� GRQF� GH� ERQQH� TXDOLWp� HW� QH� GHYUDLHQW� SDV

HQJHQGUHU� G·DEHUUDWLRQV� PDMHXUHV� FDU� O·LQGLFH� GH� GLVSHUVLRQ� PRQWUH� TXH

O·K\SRWKqVH�GH�FRQWLQXLWp�HVW�VROLGH��6HXOH� OD�FODVVH���©�0DLVRQV�DOLJQpHV�HW

HQ�WHUUDVVHV�ª�H[LJH�GHV�SUpFDXWLRQV�SDUWLFXOLqUHV��PDLV�HOOH�QH�FRPSWH�TXH��

KHFWDUHV�HW�VRQ�LPSDFW�VXU�OD�FDUWH�GH�OD�FRPPXQH�HVW�UpGXLW�

$� SDUWLU� GH� FHW� LQGLFH� GH� GLVSHUVLRQ�� LO� HVW� SRVVLEOH� GH� GpILQLU� XQ� VHXLO

GHVWLQp� j� TXDOLILHU� VL� XQH� FODVVH� HVW� GLJQH� GH� UHSUpVHQWDWLRQ� RX� QRQ�

,QWXLWLYHPHQW�� LO�HVW�SRVVLEOH�G·LPDJLQHU�TXH� OD�YDOHXU�G·XQ�WHO�VHXLO�SRXUUDLW

rWUH�IL[pH�DXWRXU�GH�������3RXUWDQW��LO�QH�QRXV�VHPEOH�SDV�RSSRUWXQ�GH�IL[HU

XQ� VHXLO� GH� PDQLqUH� ULJLGH� FDU� FKDTXH� XWLOLVDWLRQ� SRVVqGH� VHV� SURSUHV

H[LJHQFHV�DX�QLYHDX�GH� OD�GHQVLWp�GHV�SRLQWV��/·DJUpJDWLRQ� MRXH�HQ�HIIHW�XQ

U{OH�LPSRUWDQW�j�FH�QLYHDX�FDU�OH�VHXLO�GHYUD�rWUH�IL[p�G·DXWDQW�SOXV�KDXW�TXH

OD�GLYHUVLWp�GHV�FODVVHV�HVW�JUDQGH�� ,O� VHPEOH�GRQF�SOXV�RSSRUWXQ�GH� ODLVVHU

O·XWLOLVDWHXU� OLEUH� GH� FKRLVLU� XQ� VHXLO� HQ� FRQQDLVVDQFH� GH� FDXVH� TXH� GH� OXL

LPSRVHU�XQH�OLPLWH�TXL�SRXUUDLW�QH�SDV�V·DSSOLTXHU�DX�FDV�SDUWLFXOLHU�pWXGLp�
6.3.1.5� Déplacement de la grille

/H�SDUDJUDSKH����� D�PRQWUp� TXH� OD� YpUDFLWp� GH� OD� UHSUpVHQWDWLRQ� VSDWLDOH

GHV� FODVVHV� GpWHUPLQpHV� DX[� SRLQWV� G·pFKDQWLOORQQDJH� SRXYDLW� rWUH

DXJPHQWpH�HQ�DWWULEXDQW�OD�FODVVH�G·DSSDUWHQDQFH�GX�SRLQW�G·pFKDQWLOORQQDJH

DX� SL[HO� OH� SOXV� SURFKH�� &H� GpSODFHPHQW� HVW� HIIHFWXp� SDU� OD� IRQFWLRQ

©�'pSODFHU�OD�JULOOH�ª�HW�FRQVLVWH�j�XQH�WUDQVODWLRQ�GH�O·RULJLQH�GH�OD�JULOOH�GH

���PqWUHV�YHUV�OH�VXG�HW�YHUV�O·RXHVW�
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6.3.1.6� Données cartographiques

/D� YLVXDOLVDWLRQ� GHV� pOpPHQWV� SULQFLSDX[� GX� SD\VDJH� HVW� UHQGXH� GLIILFLOH

SDU� OD� UHODWLYHPHQW� JUDQGH� WDLOOH� GX� SL[HO� ��� KHFWDUH�� HW� O·DEVHQFH� GH

QRPHQFODWXUH��'H�SOXV��OHV�pOpPHQWV�OLQpDLUHV�Q·DSSDUDLVVHQW�SDV�FODLUHPHQW�

FH� TXL� QH� IDFLOLWH� SDV� QRQ� SOXV� OH� UHSpUDJH�� /D� TXDQWLWp� G·LQIRUPDWLRQV� TXL

SHXW�rWUH�H[WUDLWH�GH�OD�FDUWH�VHUDLW�FRQVLGpUDEOHPHQW�DXJPHQWpH�HQ�LQVpUDQW

GHV� GRQQpHV� SURYHQDQW� G·DXWUHV� VRXUFHV� FDUWRJUDSKLTXHV�� /H�PHQX� VXLYDQW

SURSRVH�OHV�GRQQpHV�FDUWRJUDSKLTXHV�GLVSRQLEOHV�SRXU�O·LQVWDQW��

$XFXQ�REVWDFOH� WHFKQLTXH�QH�V·RSSRVH�j� OD�PLVH� j�GLVSRVLWLRQ� VRXV� FHWWH

IRUPH�G·DXWUHV�FDUWHV�RX�SODQV��OD�ERvWH�GH�GLDORJXH�QH�SURSRVDQW�TXH�GHX[

W\SHV�GH�SURGXLWV�j�WLWUH�G·H[HPSOH��/HV�SODQV�G·HQVHPEOH��FDUWHV�QDWLRQDOHV

DX�����
����RX�FDUWHV�j�SOXV�SHWLWH�pFKHOOH�SHXYHQW� IDFLOHPHQW�rWUH� LQWpJUpV

VHORQ�OHV�EHVRLQV�GHV�XWLOLVDWHXUV��PR\HQQDQW�XQH�WUDQVIRUPDWLRQ�HQ�JULOOH�HW

XQH�DGDSWDWLRQ�GH�OD�OpJHQGH����'DQV�FHW�H[HPSOH��RQ�SURSRVH�GH�VXSHUSRVHU

OD�FDUWH�QDWLRQDOH������
����j�QRWUH�pFKDQWLOORQ��&HWWH�FDUWH�HVW�REWHQXH�SDU

WUDQVIRUPDWLRQ�GH�OD�FDUWH�VFDQQpH�HQ�XQH�JULOOH�GRQW�OD�WDLOOH�GX�SL[HO�HVW�GH

��� PqWUHV�� /·LQIRUPDWLRQ� SURYHQDQW� GH� OD� VWDWLVWLTXH� GH� VXSHUILFLH� HVW

PDLQWHQXH� HQ� UHQGDQW� WUDQVSDUHQWHV� FHUWDLQHV� FRXOHXUV� �IRUrWV� HW� ]RQHV

DJULFROHV��GH�OD�FDUWH�

8QH�IRLV�OHV�FDUWHV�PLVHV�j�GLVSRVLWLRQ�VRXV�IRUPH�GH�JULOOH��XQH�XWLOLVDWLRQ

DOWHUQDWLYH� GH� O·LQWHUIDFH� SHXW� rWUH� LPDJLQpH�� (Q� HIIHW�� OHV� IRQFWLRQV� ´*ULOOH

DGPLQLVWUDWLYHµ�HW�´*ULOOH�JpRPpWULTXHµ�V·DSSOLTXHQW�pJDOHPHQW�j�FHV�FDUWHV�HW

SHXYHQW�rWUH�XWLOLVpHV�SRXU�FRQVWLWXHU�GHV�H[WUDLWV�GH�FDUWHV�GpFRXSpV�VHORQ

XQ�ILFKLHU�GH�SRO\JRQHV�FKDUJp�GDQV�OH�V\VWqPH�
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)LJXUH����� &DUWH�QDWLRQDOH������
����VXSHUSRVpH�DX[�GRQQpHV�GH�OD�VWDWLVWLTXH�GH�OD

VXSHUILFLH����2)6�*(267$7�6�7

&HWWH�XWLOLVDWLRQ�Q·HVW�SDV�RSWLPDOH�HQ�PLOLHX�XUEDLQ�FDU�OHV�LQIUDVWUXFWXUHV

GH� WUDQVSRUW� RQW� WHQGDQFH� j� PDVTXHU� OHV� GRQQpHV� GH� QLYHDX� LQIpULHXU�� (Q

UDLVRQ�GH�VRQ�GHJUp�GH�JpQpUDOLVDWLRQ�pOHYp�� OD� FDUWH� DX������
����HVW�SOXV

DGDSWpH� j� rWUH� VXSHUSRVpH� j� GHV� FDUWHV� j� SOXV� SHWLWH� pFKHOOH�� $� WLWUH

G·H[HPSOH�� OD� ILJXUH� ��� PRQWUH� OH� UpVXOWDW� REWHQX� VXU� OHV� GLVWULFWV� GH

)UDXHQIHOG�HW�:LQWHUWKXU��/·DJUpJDWLRQ�V·HVW�pJDOHPHQW�IDLWH�VHORQ�OH�VFpQDULR

´XUEDLQµ�
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)LJXUH����� 6XSHUSRVLWLRQ�GH�OD�FDUWH������
����VHPL�WUDQVSDUHQWH�VXU�OHV�GLVWULFWV�GH

)UDXHQIHOG�HW�:LQWHUWKXU���2)6�*(267$7�6�7

������� &DUWRJUDSKLH�G·XQH�UpJLRQ�GH�OD�%UR\H�j�SDUWLU�GH�O·DJUpJDWLRQ�%1��

GH�O·2)6�

'DQV�FHW�H[HPSOH��RQ�VH�SURSRVH�G·pODERUHU�XQH�FDUWH�GRQW�OH�EXW�SULQFLSDO

QH� VHUD� SDV� GH� IRXUQLU� GHV� GRQQpHV� SDUIDLWHPHQW� H[DFWHV� VXU� OH� SODQ

VWDWLVWLTXH�� /·DFFHQW� VHUD� SOXW{W� PLV� VXU� O·DVSHFW� YLVXHO� GX� SUREOqPH�� DX

GpWULPHQW� SDUIRLV� GH� O·LQIRUPDWLRQ� DX� VHQV� VWULFW� HQ� DXJPHQWDQW� OD

UpJLRQDOLVDWLRQ�GH�O·LQIRUPDWLRQ��,O�HVW�ELHQ�pYLGHQW�TXH�OHV�IRQFWLRQV�XWLOLVpHV

GDQV� OD� VHFWLRQ� SUpFpGHQWH� UHVWHQW� GLVSRQLEOHV�� FH� TXL� SHUPHW� G·XWLOLVHU� OHV

LQGLFDWHXUV� GH� TXDOLWp� SRXU� HVWLPHU� OH� QLYHDX� GH� GpWpULRUDWLRQ� GH

O·LQIRUPDWLRQ�

/HV� SUHPLqUHV� pWDSHV� GH� OD�PLVH� HQ�±XYUH� UHVWHQW� LGHQWLTXHV� HW� QH� VRQW

GRQF�SDV�UpSpWpHV�LFL�
6.3.2.1� Constitution d’une grille géométrique

8QH� IRLV� OHV� GRQQpHV� FKDUJpHV�� LO� V·DJLW� GH� FRQVWLWXHU� XQ� H[WUDLW� GH� OD

UpJLRQ�FRQVLGpUpH��GDQV�QRWUH�FDV�OD�UpJLRQ�GH�OD�%UR\H��/D�ERvWH�GH�GLDORJXH

SURSRVH���RXWLOV�GH�VpOHFWLRQ�GLIIpUHQWV��j�VDYRLU�XQ�UHFWDQJOH��XQ�FHUFOH�HW�XQ

SRO\JRQH�TXHOFRQTXH�
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8QH� IRLV� O·DJUpJDWLRQ� %1��� FRQVWLWXpH� VHORQ� OH� PRGqOH� GpYHORSSp� j

O·H[HPSOH� SUpFpGHQW�� OD� UpSDUWLWLRQ� GHV� SL[HOV� GDQV� OHV� GLIIpUHQWHV� FODVVHV

SHXW�rWUH�YLVXDOLVpH�SDU�OD�IRQFWLRQ�´+LVWRJUDPPHµ�HW�VH�SUpVHQWH�FRPPH�VXLW�

OH�VHFWHXU�FKRLVL�VH�SUpVHQWH�GH�OD�PDQLqUH�VXLYDQWH�

)LJXUH����� �6pOHFWLRQ�UHFWDQJXODLUH�DJUpJpH�HQ�%1����UpJLRQ�GH�OD�%UR\H����2)6�*(267$7
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6.3.2.2� Epuration des données

&HWWH� LPDJH� FRQWLHQW� XQ� JUDQG� QRPEUH� GH� SL[HOV� LVROpV� TXL� GRQQHQW� XQ

DVSHFW�PLWp�j�OD�FDUWH��/HV�VXUIDFHV�LQIpULHXUHV�j�XQ�QRPEUH�GH�SL[HOV�IL[p�SDU

O·XWLOLVDWHXUV� SHXYHQW� rWUH� HQOHYpHV� DX�PR\HQ� GH� OD� IRQFWLRQ� ©�(SXUDWLRQ� GH

O·LPDJH�ª�TXL�IDLW�DSSDUDvWUH�OD�ERvWH�GH�GLDORJXH�FL�GHVVRXV�

3RXU�FHW�H[HPSOH��LO�D�pWp�FKRLVL�GH�Q·HQOHYHU�TXH�OHV�SL[HOV�LVROpV��'DQV�OD

YHUVLRQ�VWDQGDUG�GX�SURJUDPPH��OHV�VXUIDFHV�FRQQHFWpHV�GLDJRQDOHPHQW�VRQW

FRQVHUYpHV��&·HVW�j�GLUH�TXH���SL[HOV�DGMDFHQWV�SDU�XQ�FRLQ�VHURQW�pSDUJQpV

SDU�FHWWH�RSpUDWLRQ��8QH�SHWLWH�PRGLILFDWLRQ�GX�VFULSW�´MOP�HSXUDWLRQ�µ�SHUPHW

GH� IL[HU� FRPPH� FULWqUH� OD� FRQQHFWLRQ� RUWKRJRQDOH�� /RUV� GH� O·pSXUDWLRQ�� OHV

VXUIDFHV� TXL� GRLYHQW� rWUH� HQOHYpHV� VRQW� HQ� IDLW� DWWULEXpHV� j� OD� FODVVH� DYHF

ODTXHOOH�HOOHV�RQW�OD�SOXV�ORQJXH�IURQWLqUH�FRPPXQH��/D�YDOLGLWp�VWDWLVWLTXH�GH

O·RFFXSDWLRQ� GX� VRO� HVW� GRQF� IDXVVpH� SDU� FHWWH� RSpUDWLRQ� HW� OH� WDEOHDX

SUpVHQWDQW�OH�QRPEUH�G·KHFWDUHV�SDU�FODVVH�Q·D�SOXV�TX·XQH�YDOHXU�LQGLFDWLYH�

8QH�IRLV�FHWWH�RSpUDWLRQ�UHODWLYHPHQW�ORQJXH�WHUPLQpH��O·H[WUDLW�VH�SUpVHQWH

GH�OD�PDQLqUH�VXLYDQWH�

)LJXUH����� &DUWH�GH�OD�UpJLRQ�GH�OD�%UR\H��DSUqV�pSXUDWLRQ�GHV�SL[HOV�LVROpV����2)6�*(267$7

&HW�H[HPSOH�SHUPHW�pJDOHPHQW�GH�PHWWUH�HQ�pYLGHQFH�O·LQWpUrW�GH�GLVSRVHU

G·XQ� LQGLFDWHXU� GH� GLVSHUVLRQ� DX� QLYHDX� ORFDO�� /D� SUpVHQFH� GH� O·DpURGURPH

PLOLWDLUH�GH�3D\HUQH��HQ�QRLU�DX�PLOLHX��UHQG�FRPSDFWH�OD�FODVVH�����´6XUIDFHV

GH� WUDQVSRUWµ��TXL�HVW�KDELWXHOOHPHQW�SOXW{W�GLVSHUVpH�HQ�PLOLHX� UXUDO��'DQV
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O·DJUpJDWLRQ�%1���� O·LQGLFH�GH�GLVSHUVLRQ�GH� OD�FODVVH����pWDLW�GH������DORUV

TX·DSUqV�pSXUDWLRQ�LO�Q·HVW�SOXV�TXH�GH������

9LVXHOOHPHQW��O·HIIHW�HVW�LQWpUHVVDQW��FDU�O·±LO�pSURXYH�PRLQV�GH�GLIILFXOWpV

j�GLIIpUHQFLHU�OHV�HQWLWpV�WHUULWRULDOHV�
6.3.2.3� Apport de données cartographiques

/·DEVHQFH� G·pOpPHQWV� OLQpDLUHV� FRQVWLWXH� WRXMRXUV� XQ� KDQGLFDS� LPSRUWDQW

DX�QLYHDX�GX�UHSpUDJH��/D�VROXWLRQ�XWLOLVpH�LFL�FRQVLVWH�j�VXSHUSRVHU�QRQ�SOXV

OD� FDUWH� ������
����SDUWLHOOHPHQW� WUDQVSDUHQWH��PDLV� OHV� GRQQpHV� SURYHQDQW

GHV� FDUWHV� QDWLRQDOHV� �����
���� YHFWRULVpHV� SURYHQDQW� GH� 9(&725���� /HV

GRQQpHV� VRQW� SUpVHQWpHV� VRXV� OD� IRUPH� GH� SRO\OLJQHV� XQLTXHPHQW� HW

VWUXFWXUpHV� HQ� FRXFKHV�� $ILQ� GH� FKDUJHU� OH� ERQ� ILFKLHU�� OD� IHQrWUH

G·H[SOLFDWLRQ�VXLYDQWH�HVW�DIILFKpH��

(Q�DMRXWDQW�OHV�FRXFKHV�´UpVHDX�K\GURJUDSKLTXHµ�HW�´UpVHDX�GH�WUDQVSRUWµ�

OH�UpVXOWDW�HVW�OH�VXLYDQW�

)LJXUH����� �'RQQpHV�GH�9(&725���VXSHUSRVpHV�j�OD�FDUWH�GH�OD�%UR\H����2)6�*(267$7�6�7
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&HWWH�LOOXVWUDWLRQ�SHUPHW�GH�FRQVWDWHU�OH�GpVDJUpPHQW�YLVXHO�HQJHQGUp�SDU

O·DWWULEXWLRQ�GHV�SRLQWV�G·pFKDQWLOORQQDJH�DX�SL[HO�QRUG�HVW��'DQV�OD�VXUIDFH

HQWRXUpH�� OHV� WURLV�SL[HOV�UHSUpVHQWHQW� OD�URXWH�TXL�DSSDUDvW�pJDOHPHQW�GDQV

9(&725��� HW� SRXUWDQW�� LOV� VHPEOHQW� VLWXpV� DX� QRUG� GH� FHWWH� URXWH�� 6HXO

O·XWLOLVDWHXU� DYHUWL� GX� IDLW� TXH� OH� SRLQW� G·pFKDQWLOORQQDJH� VH� WURXYH� DX� FRLQ

LQIpULHXU� JDXFKH� GX� SL[HO� VHUD� j� PrPH� G·LQWHUSUpWHU� FRUUHFWHPHQW� FHWWH

VLWXDWLRQ�
6.3.2.4� Elimination d’une classe

/HV� GRQQpHV� GX� UpVHDX� K\GURORJLTXH� SURYHQDQW� GH� 9(&725��� VRQW� SOXV

LQWpUHVVDQWHV�TXH�FHOOHV�TXL�ILJXUHQW�GDQV�OD�VWDWLVWLTXH�GH�VXSHUILFLH��$ILQ�GH

JDJQHU�HQFRUH�XQ�SHX�GH�FRQIRUW�YLVXHO��O·RSWLRQ�©�(QOHYHU�XQH�FODVVH�ª�RIIUH

OD� SRVVLELOLWp� G·DWWULEXHU� OHV� SL[HOV� DSSDUWHQDQW� j� XQH� FODVVH� IL[pH� SDU

O·XWLOLVDWHXU� DX[� YRLVLQV� DYHF� OHVTXHOV� LOV� RQW� OD� SOXV� ORQJXH� IURQWLqUH

FRPPXQH�� 'DQV� QRWUH� FDV�� RQ� GpVLUH� HQOHYHU� OD� FODVVH� �� ©�&RXUV� G·HDX�

EHUJHV�ª/D�ERvWH�GH�GLDORJXH�SHUPHWWDQW�GH�IDLUH�FH�FKRL[�VH�SUpVHQWH�DLQVL��

/D� FDUWH� FL�GHVVRXV� HVW� LGHQWLTXH� j� OD� ILJXUH� ���� PDLV� OHV� SL[HOV

DSSDUWHQDQW�DX[�FRXUV�G·HDX�RQW�pWp�UHPSODFpV�



-HDQ�/XF�0LVHUH]

7UDYDLO�3UDWLTXH�GH�'LSO{PH����� 3DJH���

)LJXUH����� �&DUWH�GH�OD�%UR\H�DSUqV�pOLPLQDWLRQ�GHV�SL[HOV�GH�OD�FODVVH���©�&RXUV�G·HDX�

EHUJHV�ª���2)6�*(267$7�6�7

/H�UpVXOWDW�ILQDO�GRQQH�XQH�WUqV�ERQQH�LGpH�GH�O·RFFXSDWLRQ�GX�VRO�GDQV�OD

UpJLRQ��8Q�SOXV�PDMHXU�SRXUUDLW�rWUH�DSSRUWp�HQ�GpYHORSSDQW�XQ�DOJRULWKPH

TXL� DPqQHUDLW� XQ� OLVVDJH� GHV� VXUIDFHV�� 'H� FHWWH� PDQLqUH�� OH� FRQWRXU� HQ

HVFDOLHU�GHV�VXUIDFHV�VHUDLW�DWWpQXp�HW�O·DVSHFW�YLVXHO�VHUDLW�DPpOLRUp��(Q�O·pWDW

DFWXHO�� FH� OLVVDJH� Q·HVW� SDV� SURSRVp� FDU� LO� HVW� GLIILFLOH� GH� SRVHU� FRPPH

FRQGLWLRQ�LPSpUDWLYH�TXH�OHV�SRLQWV�G·pFKDQWLOORQQDJH�GRLYHQW�DSSDUWHQLU�j�OD

FODVVH� TXL� OHXU� D� pWp� DWWULEXpH� ORUV� GH� O·LQWHUSUpWDWLRQ�� 'H� SOXV�� O·DVSHFW

UHODWLYHPHQW�JURVVLHU�GX�FRQWRXU�GHV�VXUIDFHV�SHUPHW�GH�JDUGHU�j� O·HVSULW� OD

SURYHQDQFH�HIIHFWLYH�GHV�GRQQpHV�HW� OD�QDWXUH�GH� OD�JpQpUDOLVDWLRQ� VSDWLDOH�

8Q�WURS�JUDQG�OLVVDJH�SRXUUDLW�GRQQHU�XQH�IDXVVH�LPSUHVVLRQ�GH�SUpFLVLRQ�

������� 'pWHUPLQDWLRQ�GH�OD�YDULDWLRQ�GH�O·RFFXSDWLRQ�GX�VRO�GDQV�OH�GLVWULFW

GH�9HYH\�HQWUH�OHV�UHOHYpV�������HW�������

8QH� IRLV� GHV� H[WUDLWV� GH� FKDFXQ� GHV� ILFKLHUV� FRQVWLWXpV� HW� OHV� DJUpJDWLRQ

HIIHFWXpHV��LFL�O·DJUpJDWLRQ�*(65($8���LO�HVW�SRVVLEOH�GH�FRPSDUHU�OHV�GRQQpHV

SURYHQDQW� GH� FKDFXQH� GHV� pSRTXHV�� /·RSWLRQ� ©�(YROXWLRQ� WHPSRUHOOH�ª� GX

PHQX�*(267$7�SHUPHW�FHWWH�IRQFWLRQ��/D�ERvWH�GH�GLDORJXH�HVW�OD�VXLYDQWH��

8QH�JULOOH�HVW�DORUV�FDOFXOpH�HW�VXSHUSRVpH�DX[�DXWUHV�H[WUDLWV��'DQV�FHWWH

JULOOH�G·pYROXWLRQ�� OHV�SRLQWV�G·RFFXSDWLRQ�GX�VRO�GRQW� O·DIIHFWDWLRQ�D�FKDQJp

HQWUH� OHV� GHX[� LQWHUSUpWDWLRQV� VRQW� UHSUpVHQWpV� HQ� URVH�� OHV� DXWUHV� VRQW

WUDQVSDUHQWV�SRXU�SHUPHWWUH�OD�YLVXDOLVDWLRQ�
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)LJXUH����� 5HSUpVHQWDWLRQ�GHV�PRGLILFDWLRQV�G·RFFXSDWLRQ�GX�VRO�GDQV�OH�GLVWULFW�GH�9HYH\

HQWUH�������HW����������2)6�*(267$7�

8Q�RXWLO�HVW�DORUV�SURSRVp�SRXU�SHUPHWWUH�GH�FRQQDvWUH�O·RFFXSDWLRQ�GX�VRO

j�FKDFXQH�GHV�pSRTXHV�

(Q� FRPSOpPHQW�� XQ� WDEOHDX� HVW� FRQVWLWXp� DILQ� GH� GRQQHU� OH� QRPEUH

G·RFFXUUHQFHV�GH�FKDFXQH�GHV�FODVVHV�j�FKDTXH�pSRTXH�

&H� W\SH� GH� WDEOHDX� SHXW� DORUV� rWUH� H[SRUWp� GDQV� ([FHO� HW� WUDLWp� VHORQ� OHV

EHVRLQV��FRPPH�HQ�WpPRLJQH�O
KLVWRJUDPPH�FL�GHVVRXV�
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)LJXUH����� �8WLOLVDWLRQ�GDQV�([FHO�GHV�GRQQpHV�GH�O·pYROXWLRQ�WHPSRUHOOH�GH�O·RFFXSDWLRQ�GX

VRO�
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���&RQFOXVLRQ

/D� JpQpUDOLVDWLRQ� VSDWLDOH� GH� SRLQWV� G·pFKDQWLOORQQDJH� UHTXLHUW� GH

QRPEUHXVHV�SUpFDXWLRQV�� /D� WUDQVIRUPDWLRQ�VLPSOH�YLVDQW�j� IDLUH�G·XQ�SRLQW

G·pFKDQWLOORQQDJH�XQH�VXUIDFH�G·XQ�KHFWDUH�GRQQH�j�OD�FDUWH�XQH�DVSHFW�WUqV

EUXLWp� HW� OHV� W\SHV� G·RFFXSDWLRQ� GX� VRO� SDUDLVVHQW� DORUV� GLVWULEXpV

DOpDWRLUHPHQW��8QH�XWLOLVDWLRQ�DGpTXDWH�GH�OD��VWDWLVWLTXH�VXLVVH�GH�VXSHUILFLH

FRPPH� EDVH� G·XQH� FDUWH� GH� O·RFFXSDWLRQ� GX� VRO� QpFHVVLWH� GRQF� GH� SUrWHU

DWWHQWLRQ�DX[�pOpPHQWV�VXLYDQWV��

• /H�QLYHDX�G·DJUpJDWLRQ�WKpPDWLTXH�GHV�GRQQpHV�GRLW�rWUH�VXIILVDPPHQW

LPSRUWDQW�SRXU�TXH�OD�ILDELOLWp�VWDWLVWLTXH�GH�O·pFKDQWLOORQ�VRLW�JDUDQWLH�

%LHQ�TXH�TXDVLPHQW�FKDTXH�XWLOLVDWLRQ�VXSSRVH�XQH�DJUpJDWLRQ�RULHQWpH

YHUV� OHV� EHVRLQV� H[SULPpV�� OD� SRVVLELOLWp� H[LVWH� GH� SURSRVHU� GHV

DJUpJDWLRQV�SOXW{W�JpQpUDOHV�SHUPHWWDQW�XQH�XWLOLVDWLRQ�IDFLOH�GH�OD�EDVH

GH�GRQQpHV�

• 8QH�PHLOOHXUH� TXDOLILFDWLRQ� GX� SRWHQWLHO� GH� FKDFXQH� GHV� FODVVHV� SRXU

XQH�XWLOLVDWLRQ�FDUWRJUDSKLTXH�SRXUUDLW�rWUH�REWHQXH�HQ�V·LQWpUHVVDQW�j

OD�YDULDELOLWp�©�LQWHUQH�ª�GX�FDUDFWqUH�DQDO\Vp��/·XWLOLVDWLRQ�G·LQGLFDWHXUV

PRUSKRORJLTXHV�GDQV�FHWWH�DSSOLFDWLRQ�SDUDvW�SURPHWWHXVH�

• /D� OpJHQGH� HW� OD� SDOHWWH� GH� FRXOHXUV� TXL� \� HVW� DWWDFKpH� GRLYHQW� rWUH

FODLUHPHQW� GpILQLHV�� GH� PDQLqUH� j� UHQGUH� LPSRVVLEOH� GHV� pYDOXDWLRQV

LQRSSRUWXQHV�GH� OD�FDUWH��/H�GLIIXVHXU�GHV�GRQQpHV�YHLOOHUD�j�SURSRVHU

GHV� SDOHWWHV� VWDQGDUG� DILQ� G·DVVXUHU� O·KRPRJpQpLWp� GX� WUDLWHPHQW� GHV

GRQQpHV�

• 3DU�QDWXUH�� OHV�pOpPHQWV�GH� W\SH� OLQpDLUH� �URXWHV��FKHPLQ�GH� IHU�� FRXUV

G·HDX�«�� SRVHQW� GHV� SUREOqPHV� LQVXUPRQWDEOHV� TXDQW� j� OHXU

UHSUpVHQWDWLRQ�j�SDUWLU�GH�GRQQpHV�pFKDQWLOORQQpHV�� ,OV�QH�GRLYHQW�GqV

ORUV� SDV� rWUH� SULV� HQ� FRPSWH� GDQV� OD� FDUWRJUDSKLH� HW� LO� FRQYLHQW� GH

SURSRVHU� j� O·XWLOLVDWHXU� G·DXWUHV� VRXUFHV� GH� GRQQpHV� SOXV� DSWHV� j

UHSUpVHQWHU�OHV�pOpPHQWV�GH�FH�W\SH�

• /D� PLVH� j� GLVSRVLWLRQ� GH� PpWDGRQQpHV� HVW� XQH� pWDSH� FUXFLDOH� GH

O·pODERUDWLRQ�G·XQH�FDUWH��&HV�GRQQpHV�SHUPHWWHQW�HQ�HIIHW�GH�MXJHU�GH

OD�TXDOLWp�GH� OD�FDUWH�pODERUpH��/·LQGLFH�GH�GLVSHUVLRQ�SURSRVp�GDQV�FH

WUDYDLO� TXDOLILH� OD� GLVSHUVLRQ� HIIHFWLYH� GHV� SL[HOV� DX� QLYHDX� GH

O·pFKDQWLOORQ� pWXGLp�� HQ� WHQDQW� FRPSWH� GH� OD� ORFDOLVDWLRQ� VSDWLDOH� GHV
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SRLQWV� G·pFKDQWLOORQQDJH� DSSDUWHQDQW� j� XQH� FODVVH�� ,O� SHUPHW� GH� MXJHU

GH�OD�TXDOLWp�GH�OD�JpQpUDOLVDWLRQ�VSDWLDOH�GHV�SRLQWV�G·DSSXL�

• 'DQV� OD� SHUVSHFWLYH� G·XQH� XWLOLVDWLRQ� FDUWRJUDSKLTXH�� LO� V·DJLW� GH

UHQRQFHU� j� OD� FRPSDUDLVRQ� DYHF� G·DXWUHV� GRQQpHV� j� O·KHFWDUH� GH

*(267$7� DILQ� GH� SRXYRLU� FHQWUHU� OH� SL[HO� DXWRXU� GX� SRLQW

G·pFKDQWLOORQQDJH�� /·RXWLO� GH� VpOHFWLRQ� XWLOLVp� GDQV� OHV� 6,*� GRLW

pJDOHPHQW� rWUH� DIILQp� DILQ� GH� SHUPHWWUH� XQLTXHPHQW� OD� VpOHFWLRQ� GHV

SL[HOV�SURYHQDQW�G·XQ�SRLQW�G·pFKDQWLOORQQDJH�DSSDUWHQDQW�j�OD�VXUIDFH�

• 8Q� DFFqV� IDFLOLWp� j� OD� EDVH�GH�GRQQpHV�SHUPHW� VRQ�XWLOLVDWLRQ�SDU� XQH

SOXV� ODUJH� VSHFWUH� GH�PLOLHX[� LQWpUHVVpV�� /H� FDUDFWqUH� UpGKLELWRLUH� GHV

ILFKLHUV� EUXWV� HVW� XQ� REVWDFOH� GH� WDLOOH� TXL� SHXW� rWUH� FRQWRXUQp� SDU

O·XWLOLVDWLRQ� G·XQH� LQWHUIDFH� FRQYLYLDOH� DFFHVVLEOH� VDQV� FRQQDLVVDQFH

SUpDODEOH�HQ�6,*�

• /·LQGLFDWLRQ�FODLUH�GH�OD�YHUVLRQ�GX�ILFKLHU�XWLOLVp�HW�GH�VD�GDWH�GH�PLVH�j

MRXU�pYLWH�O·XWLOLVDWLRQ�VLPXOWDQpH�GH�GRQQpHV�QRQ�FRKpUHQWHV�

(Q� WHQDQW� FRPSWH� GH� FHV� TXHOTXHV� pOpPHQWV�� OD� EDVH� GH� GRQQpHV

FRQVLGpUDEOH�HW�G·H[FHOOHQWH�TXDOLWp�FRQVWLWXpH�SDU�OD�VWDWLVWLTXH�GH�VXSHUILFLH

VHUD�JUDQGHPHQW�YDORULVpH��(Q�WDQW�TXH�EDVH�FDUWRJUDSKLTXH��HOOH�HVW�HQ�HIIHW

DFWXHOOHPHQW� VRXV� XWLOLVpH�� PDOJUp� OD� TXDQWLWp� G·LQIRUPDWLRQV� TXL� \� VRQW

FRQWHQXHV�

$ILQ� GH� FODULILHU� FHV� pOpPHQWV�� HW� GDQV� OH� EXW� GH� PHWWUH� HQ� OXPLqUH� GH

QRXYHDX[�GRPDLQHV�G·XWLOLVDWLRQ��XQH�FROODERUDWLRQ�VXLYLH�HQWUH� O·2)6�HW�GHV

LQVWLWXWV� GH� UHFKHUFKH� FRPPH� OD� &KDLUH� GH� 6,56� GH� O·(3)/� VRQW� YLYHPHQW

UHFRPPDQGpV��'H�WHOV�FRQWDFWV�SHUPHWWHQW�HQ�HIIHW�GH�FRQVLGpUHU�OD�TXHVWLRQ

VRXV� XQ� MRXU� QRXYHDX� HW� GRQQHQW� DX� SURGXFWHXU� GH� GRQQpHV� XQ� UHWRXU

FRQFHUQDQW�OHV�VRXKDLWV�GHV�XWLOLVDWHXUV�
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%LEOLRJUDSKLH�GHV�RXYUDJHV�FRQVXOWpV

>�@� %HUWLQ��-���������6pPLRORJLH�JUDSKLTXH���(G�*DXWKLHU�9LOODUV

>�@� %HUWLQ�� -�� ������/D� JUDSKLTXH� HW� OH� WUDLWHPHQW� JUDSKLTXH� GH

O·LQIRUPDWLRQ��(G��)ODPPDULRQ��1RXYHOOH�%LEOLRWKqTXH�VFLHQWLILTXH

>�@� %ODVHU��7��������$SSRUW�GH�OD�WpOpGpWHFWLRQ�j�OD�FRQFHSWLRQ�HW�j�OD�PLVH

j�MRXU�GHV�SODQV�G·DPpQDJHPHQW��7KqVH�GH�GRFWRUDW�(3)/

>�@� &RTXHUH]� -��3�� HW� 3KLOLSS� 6��� ������ �$QDO\VH� G·LPDJHV��� ILOWUDJH� HW

VHJPHQWDWLRQ��(G��0DVVRQ

>�@� &RVWHU� 0�� HW� &KHUPDQW� -��/��� ������ �3UpFLV� G·DQDO\VH� G·LPDJHV�� (G�

3UHVVHV�GX�&156

>�@� 'XUDQG�'���������/D�V\VWpPLTXH��&ROO�©�4XH�VDLV�MH�ª�1�������3UHVVHV

8QLYHUVLWDLUHV�GH�)UDQFH�

>�@� (3)/�,3+27�� ������ 6\PSRVLXP� VXU� O·XWLOLVDWLRQ� GX� VRO�� ������ ������

2�.|OEO��pGLWHXU

>�@� 0DWpUQ�� %�� ������6SDWLDO� YDULDWLRQ�� �QG� HGLWLRQ�� /HFWXUH� 1RWHV� LQ

6WDWLVWLFV�6SULQJHU�9HUODJ

>�@�� 2)6�� ������/·XWLOLVDWLRQ� GX� VRO� HQ� 6XLVVH�� 6WDWLVWLTXH� GH� OD� VXSHUILFLH

���������5pVXOWDWV�SDU�FRPPXQH��%HUQH

>��@�� 2)6������D��/·XWLOLVDWLRQ�GX� VRO� HQ�6XLVVH��6WDWLVWLTXH�GH� OD� VXSHUILFLH

���������&DWDORJXH�GHV�FDWpJRULHV�G·XWLOLVDWLRQ��%HUQH

>��@� 2)6������E��/·XWLOLVDWLRQ�GX�VRO�HQ�6XLVVH��6WDWLVWLTXH�GH� OD� VXSHUILFLH

���������5pVXOWDWV�SDU�FDQWRQ�HW�SDU�GLVWULFW��%HUQH

>��@� 2)6��������/·XWLOLVDWLRQ�GX�VRO�HQ�6XLVVH��&DUWH�������
�����%HUQH

>��@� 2)6������D��/·XWLOLVDWLRQ�GX�VRO�GDQV� OHV� FDQWRQV�� )5�1(�-8��5pVXOWDWV

SDU�FRPPXQH���������HW����������%HUQH

>��@� 2)6������E��/·XWLOLVDWLRQ�GX�VRO�GDQV�OHV�FDQWRQV��9'�*(��5pVXOWDWV�SDU

FRPPXQH���������HW����������%HUQH

>��@� 2)6�� ����D��/·XWLOLVDWLRQ� GX� VRO� GDQV� OHV� FDQWRQV�� 96�� 5pVXOWDWV� SDU

FRPPXQH���������HW����������%HUQH

>��@� 2)6������E��*(267$7��0DQXHO�GH�O·XWLOLVDWHXU��%HUQH
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7UDYDLO�3UDWLTXH�GH�'LSO{PH����� 3DJH���

>��@� 2)6��������/·XWLOLVDWLRQ�GX�VRO�HQ�6XLVVH�HW�HQ�(XURSH��1HXFKkWHO

>��@� 6HUUD�� -�� ������,PDJH� DQDO\VLV� DQG� PDWKHPDWLFDO� PRUSKRORJ\�� (G�

$FDGHPLF�3UHVV��/RQGRQ

>��@� 

5HPHUFLHPHQWV

&H�WUDYDLO�GH�GLSO{PH�GRLW�EHDXFRXS�j� O·DSSXL�GHV�SHUVRQQHV�VXLYDQWHV�HW

MH�WLHQV�j�OHV�UHPHUFLHU�VLQFqUHPHQW��

½ 0RQ� pSRXVH� 6WpSKDQLH� TXL� D�P·D� FRPSULV� ORUVTXH� M·DYDLV� O·HVSULW� ELHQ

HQFRPEUp��

½ 00��)UDQoRLV�*ROD\��5pJLV�&DOR]�HW�0DUF�5LHGR�GH�OD�FKDLUH�GH�6,56��TXL

P·RQW�JXLGp�HW�IRXUQL�XQ�VXSSRUW�WUqV�DSSUpFLp�

½ 00��7KLHUU\�1LSSHO�HW�-�UJ�%XUNKDOWHU�GH�O·2)6��TXL�RQW�pWp�GLVSRQLEOHV�j

WRXW�PRPHQW

½ 0RQ�SDSD�SRXU�VHV�HIIRUWV�GH�UHOHFWXUH�HW�VHV�FRQVHLOV�DYLVpV

½ 7RXV�PHV�FROOqJXHV�GH�FODVVH�SRXU�O·HVSULW�G·pTXLSH�TXL�D�UpJQp�WRXW�DX

ORQJ�GH�QRV�pWXGHV


