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N.B. : Le candidat attachera la plus grande importance à la clarté, à la précision et à la concision de 

OD�UpGDFWLRQ��6L�XQ�FDQGLGDW�HVW�DPHQp�j�UHSpUHU�FH�TXL�SHXW�OXL�VHPEOHU�rWUH�XQH�HUUHXU�G¶pQRQFp��LO�OH�

signalera sur sa copie et devra poursuivre sa composition en expliquant les raisons des initiatives 

TX¶LO�D�pWp�DPHQp�j�SUHQGUH.�
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352%/(0(�$���TXHOTXHV�LQVWUXPHQWV�XWLOLVpV�HQ�DYLDWLRQ�OpJqUH

&H�SUREOqPH�D�SRXU�EXW�G¶pWXGLHU�OHV�SULQFLSHV�SK\VLTXHV�LQWHUYHQDQW�GDQV�TXHOTXHV�LQVWUXPHQWV�GH�

ERUG�G¶XQ�DYLRQ���O¶DQpPRPqWUH��OH�FRPSDV��O¶DOWLPqWUH��OH�YDULRPqWUH�HW�O¶LQGLFDWHXU�GH�YLUDJH��

8QLWpV�FRXUDPPHQW�XWLOLVpHV�HQ�DpURQDXWLTXH����

• 0LOOH�QDXWLTXH��1P������1P� �������P�

• 1°XG��NW������NW� ���1P���K�

• 3LHG��IW������IW� ������P

/¶DQpPRPqWUH��EDGLQ�

/H� GLVSRVLWLI� XWLOLVp� SRXU� GpWHUPLQHU� OD� YLWHVVH� SDU� UDSSRUW� j� O¶DLU� HVW�

DSSHOp�EDGLQ�HQ�)UDQFH��ILJXUH�����/D�YLWHVVH�GH�O¶DYLRQ�HVW�JpQpUDOHPHQW�

PHVXUpH� HQ�Q°XGV�� /
DQpPRPqWUH� GRQQH� OD�YLWHVVH� LQGLTXpH��� &HWWH�

YLWHVVH�FRUUHVSRQG�j�OD�©�YLWHVVH�SURSUH�ª�j� OD�SUHVVLRQ�GH�������K3D��DX��

QLYHDX�GH�OD�PHU�HQ�DWPRVSKqUH�VWDQGDUG��HW�j�OD�WHPSpUDWXUH�GH�����&��/D�

©�YLWHVVH�SURSUH�ª�HVW�OD�YLWHVVH�GH�O¶DYLRQ�SDU�UDSSRUW�j�O¶DLU�HQYLURQQDQW��

$YHF�OD�EDLVVH�GH�OD�GHQVLWp�GH�O
DLU�� OD�YLWHVVH�SURSUH�HVW�VXSpULHXUH�j� OD�

YLWHVVH� LQGLTXpH� �XQH� DSSUR[LPDWLRQ� SHXW� rWUH� IDLWH� HQ� DMRXWDQW� ���� SDU�

WUDQFKH�GH�����SLHGV�DX�GHVVXV�GH�OD�VXUIDFH�LVREDUH�������K3D��� )LJXUH�����DQpPRPqWUH�

$��� �8Q�DYLRQ�YROH�DX�QLYHDX�GH�YRO�)/����FH�TXL� VLJQLILH�TX¶LO�YROH�j�������SLHGV�DX�GHVVXV�GH�

O¶LVREDUH�������K3D��/H�EDGLQ�LQGLTXH�����NW��4XHOOH�HVW�DORUV�VD�YLWHVVH�YUDLH�HQ�NP�K�"�

3ULQFLSH�GH�IRQFWLRQQHPHQW�GH�O¶DQpPRPqWUH�

$����5DSSHOHU�OH�WKpRUqPH�GH�%HUQRXOOL�GH�OD�G\QDPLTXH�GHV�IOXLGHV�DLQVL�TXH�OHV�K\SRWKqVHV�VRXV�

MDFHQWHV�������

/¶DQpPRPqWUH� HVW� HQ� IDLW� XQ� PDQRPqWUH� GLIIpUHQWLHO� �WXEH� GH� 3LWRW� GH� OD� ILJXUH� �� SODFp� VRXV� OH�

IXVHODJH�GH�O¶DYLRQ����LO�PHVXUH�OD�GLIIpUHQFH�HQWUH�OD�SUHVVLRQ�WRWDOH�3W�H[HUFpH�SDU�O¶DLU�HQWUDQW�GDQV�

O¶RULILFH�DYDQW�DX�SRLQW�$��VRPPH�GH�OD�SUHVVLRQ�DX�SRLQW�%��3V��GLWH�©�VWDWLTXH�ª�HW�GH�OD�TXDQWLWp���
5

6
ρ Y

�
��GLWH�SUHVVLRQ�©�G\QDPLTXH�ª��HW�OD�SUHVVLRQ�GH�O¶RULILFH�ODWpUDO�DX�SRLQW�%���

)LJXUH�����WXEH�GH�3LWRW�

$�

%�

SUHVVLRQ�

VWDWLTXH�

SUHVVLRQ�

WRWDOH�

PDQRPqWUH�

GLIIpUHQWLHO�
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$�����(Q�XWLOLVDQW�OH�WKpRUqPH�GH�%HUQRXOOL�j�O¶DLU��UHOLHU�3$�j�3%��HQ�QRWDQW�9�OD�YLWHVVH�GH�O¶DYLRQ�

SDU� UDSSRUW� j� O¶DLU�� $� TXHOOH� FRQGLWLRQ� VXU� 9� SHXW�RQ� pWDEOLU� FHWWH� UHODWLRQ�"� (Q� GpGXLUH�

O¶H[SUHVVLRQ�GH�OD�YLWHVVH�9�HQ�IRQFWLRQ�GH�OD�SUHVVLRQ�WRWDOH�3W�HW�GH�OD�SUHVVLRQ�VWDWLTXH�3V��

/¶DYLRQ�GRLW�VXLYUH�XQH� URXWH�YUDLH� UHFWLOLJQH�G¶XQH�YLOOH�'�YHUV�XQH�YLOOH�(��/HV�GHX[�YLOOHV�VRQW�

VLWXpHV� VXU� XQ� PrPH� SDUDOOqOH�� /D� YLOOH� '� HVW� VLWXpH� j� O¶RXHVW� GH� OD� YLOOH� (�� /H� YHQW� VRXIIOH� GH�

PDQLqUH� XQLIRUPH� GX� QRUG� YHUV� OH� VXG� DYHF� XQH� YLWHVVH� SDU� UDSSRUW� DX� VRO� GH� ��� NW� �Q°XGV��� /D�

YLWHVVH�LQGLTXpH�SDU�OH�EDGLQ�HVW�GH�����NW���

$�����2Q�DSSHOOH�&P��FDS�PDJQpWLTXH��O¶DQJOH�TXH�IRUPH�O¶D[H�ORQJLWXGLQDO�GH�O¶DYLRQ��GDQV�OH�VHQV�

TXHXH�±�QH]��SDU�UDSSRUW�j� OD�GLUHFWLRQ�GX�1RUG�PDJQpWLTXH�WHUUHVWUH��/¶DYLRQ�pWDQW�HQWUDLQp�

SDU� OH� YHQW�� FDOFXOHU� QXPpULTXHPHQW� FHW� DQJOH� &P� DLQVL� TXH� OD� YLWHVVH� 96 � GH� O¶DYLRQ� SDU�

UDSSRUW�DX�VRO��2Q�SRXUUD�IDLUH�XQ�VFKpPD�UHSUpVHQWDQW� OD�VLWXDWLRQ�HW�RQ�UDSSHOOHUD�OD� ORL�GH�

FRPSRVLWLRQ�GHV�YLWHVVHV��

/H�FRPSDV

/H�FDS�PDJQpWLTXH�HVW�PHVXUp�JUkFH�DX�FRPSDV��ERXVVROH���,O�V¶DJLW�G¶XQ�SHWLW�EDUUHDX�DLPDQWp�IL[p�

j�XQH�URVDFH�EDLJQDQW�GDQV�XQ� OLTXLGH��8Q� WUDLW�±� OD� OLJQH�GH�IRL�±�PDWpULDOLVH� O¶D[H�TXHXH�QH]�GH�

O¶DYLRQ���

$����2Q�PRQWUH�TXH�OHV�OLJQHV�GH�FKDPS�PDJQpWLTXH�G¶XQ�GLS{OH�PDJQpWLTXH�VRQW�OHV�PrPHV�TXH�OHV�

OLJQHV�GH�FKDPS�pOHFWULTXH�G¶XQ�GLS{OH�pOHFWULTXH��6L�RQ�VXSSRVH�TX¶DX�FHQWUH�GH�OD�7HUUH�OD�

GLVWULEXWLRQ�YROXPLTXH�GHV�FRXUDQWV�VH�FRPSRUWH�FRPPH�XQ�GLS{OH�PDJQpWLTXH��WUDFHU�O¶DOOXUH�

GHV� OLJQHV� GH� FKDPS� DXWRXU� GH� OD� 7HUUH�� 2Q� SUpFLVHUD� OHXU� RULHQWDWLRQ� DLQVL� TXH� OHV� S{OHV�

PDJQpWLTXHV��

$����(VW�FH�TXH�OH�FRPSDV�HVW�XWLOLVDEOH�ORUV�G¶XQH�DFFpOpUDWLRQ�"�2Q�SRXUUD�V¶LQWpUHVVHU�j�GHX[�FDV�

SDUWLFXOLHUV��� O¶DFFpOpUDWLRQ� ORQJLWXGLQDOH� ORUV� G¶XQH� DXJPHQWDWLRQ� GH� YLWHVVH� SXLV� j� XQH�

DFFpOpUDWLRQ�UDGLDOH�ORUV�G¶XQ�YLUDJH�

���������3RXU�TXHO�V��PRXYHPHQW�V��GH�O¶DYLRQ�OH�FRPSDV�HVW�LO�DORUV�XWLOLVDEOH�"�

$����8Q�DYLRQ�GRLW�VXLYUH�XQH�URXWH�PDJQpWLTXH�DX�FDS������F¶HVW�j�GLUH�YHUV�O¶(VW���/H�YHQW�OXL�IDLW�

VXELU� XQH� GpULYH� GH� ��� YHUV� OD� GURLWH�� 4XHOOH� LQGLFDWLRQ� GRLW� DIILFKHU� OH� FRPSDV� SRXU� TXH�

O¶DYLRQ�VXLYH�OD�ERQQH�URXWH�"�

/¶DOWLPqWUH

/¶DOWLPqWUH�IRXUQLW�XQH�LQGLFDWLRQ�DSSHOpH�©�DOWLWXGH�SUHVVLRQ�ª��(Q�HIIHW��OD�PHVXUH�SDU�O¶LQVWUXPHQW�

HVW�EDVpH�VXU�OD�GpFURLVVDQFH�GH�OD�SUHVVLRQ�DWPRVSKpULTXH�ORUVTXH�O¶DOWLWXGH�DXJPHQWH��/¶DOWLPqWUH�

HVW�HQ�UpDOLWp�XQ�EDURPqWUH�JUDGXp�HQ�DOWLWXGH��

$��� $ILQ� GH� FRPSUHQGUH� OH� SULQFLSH� GH� O¶DOWLPpWULH�� QRXV� DOORQV� pWXGLHU� OH� PRGqOH� VXLYDQW�

G¶DWPRVSKqUH���DLU�FRQVLGpUp�FRPPH�XQ�JD]�SDUIDLW��j�O¶pTXLOLEUH�GDQV�OH�FKDPS�GH�SHVDQWHXU�

XQLIRUPH��,&��2Q�QRWHUD� �2]�� OD�YHUWLFDOH�G¶RULJLQH� OH� VRO��(Q� UDLVRQQDQW� VXU� XQ�SHWLW� pOpPHQW�

G¶DWPRVSKqUH� j� O¶pTXLOLEUH�� pWDEOLU� OD� UHODWLRQ� GLIIpUHQWLHOOH� OLDQW� OD� SUHVVLRQ�3�]�� j� OD�PDVVH�

YROXPLTXH�ρ�]��GH�O¶DLU�HW�j�O¶DFFpOpUDWLRQ�GH�OD�SHVDQWHXU���

$��� �'RQQHU� OD� UHODWLRQ� HQWUH� OD� PDVVH� YROXPLTXH� ρ� GH� O¶DLU�� OD� PDVVH� PRODLUH� PR\HQQH�0�� OD�

WHPSpUDWXUH�7��OD�SUHVVLRQ�3�HW�OD�FRQVWDQWH�GH�-RXOH�5��
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$����(Q�VXSSRVDQW�OD�WHPSpUDWXUH�FRQVWDQWH�pJDOH�j�7���PRQWUHU�TXH�OH�FKDPS�GH�SUHVVLRQ�V¶pFULW���

+
]

�3�]�3
−

= H � R��3� HVW� OD� SUHVVLRQ� DWPRVSKpULTXH� DX� QLYHDX� GX� VRO� HW�+� XQH� FRQVWDQWH� j�

GpWHUPLQHU�HQ�IRQFWLRQ�GH�0�����5�HW�7���4XH�UHSUpVHQWH�SK\VLTXHPHQW�+�"

���������&DOFXOHU�QXPpULTXHPHQW�+�DYHF�OHV�YDOHXUV�VXLYDQWHV���

0� ����J�PRO
��
��J� �����P�V

��
��5� �����-�.

��
�PRO

��
�HW�7�� �����.���

$����(Q�DpURQDXWLTXH��RQ�D�O¶KDELWXGH��SRXU�VLPSOLILHU��GH�GLUH�TXH�OD�SUHVVLRQ�FKXWH�GH���K3D�SRXU�

���IW��SLHGV���0RQWUHU�TXH�FH�UpVXOWDW�HVW�FRKpUHQW�DYHF�OH�UpVXOWDW�SUpFpGHQW�SRXU�GHV�IDLEOHV�

DOWLWXGHV���

(Q� IDLW�� OD� WHPSpUDWXUH� GLPLQXH� ORUVTXH� O¶DOWLWXGH� DXJPHQWH�� 2Q� VXSSRVHUD� TXH� OD� WHPSpUDWXUH�

GLPLQXH�GH�������&�SRXU�����P��/D�WHPSpUDWXUH�DX�VRO�VHUD�SULVH�pJDOH�j�7�� �����.��

$������(Q�pFULYDQW�OD�WHPSpUDWXUH�7�]���VRXV�OD�IRUPH�7�]�� �7������.]���GRQQHU�OD�YDOHXU�QXPpULTXH�

GH�OD�FRQVWDQWH�.�� 

 

$����(Q� DpURQDXWLTXH�� RQ� XWLOLVH� O¶DWPRVSKqUH� ©�QRUPDOLVpH�ª� ,6$� �,QWHUQDWLRQDO� 6WDQGDUG�

$WPRVSKHUH�� TXL� WLHQW� FRPSWH� GHV� YDOHXUV�PR\HQQHV� VXU� GHV� SRLQWV� GX� JOREH� WHUUHVWUH� j� OD�

ODWLWXGH�����QRUG��WDEOHDX������

$OWLWXGH��P�� �� ���� ������ ������ ������ ������ ������

3UHVVLRQ��K3D�� ������ ���� ���� ���� ���� ���� ����

7HPSpUDWXUH���&� ����� ����� ���� ���� ���� ������ ������

$OWLWXGH��P�� ������ ������ ������ ������ ������ ������ ������

3UHVVLRQ��K3D�� ���� ���� ���� ���� ���� ���� ����

7HPSpUDWXUH���&� ������ ������� ������� ������� ������� ������� �������

7DEOHDX�����DWPRVSKqUH�QRUPDOLVpH�,6$

3DU�XQH�UpJUHVVLRQ�OLQpDLUH��RX�SDU�XQH�UHSUpVHQWDWLRQ�JUDSKLTXH���YpULILHU�TXH�OD�WHPSpUDWXUH�

HVW�ELHQ�GX�W\SH�7�]�� �7������.]���

$����2Q�VRXKDLWH�FRQQDvWUH� OH�JUDGLHQW�GH�SUHVVLRQ�
]

3

G

G
SRXU� OHV�GLIIpUHQWHV�YDOHXUV�GH�]� GRQQpHV�

GDQV� OH� WDEOHDX�� ([SOLTXHU� FRPPHQW� HVWLPHU� VLPSOHPHQW� FHV� YDOHXUV� j� SDUWLU� GHV� GRQQpHV�

QXPpULTXHV��'RQQHU�XQH�HVWLPDWLRQ�GH�FH�JUDGLHQW�GH�SUHVVLRQ�j�O¶DOWLWXGH�GH�������P�

$����2Q�SHXW�PRQWUHU� TXH� OD� SUHVVLRQ�3� VXLW� OD� UHODWLRQ�3�]��  �3 �� ��� ���]�
/
� R���  ��������

��
�P

��
��

4XHOOH�FRXUEH�GRLW�RQ�WUDFHU��TXHOOH�JUDQGHXU�UHSUpVHQWH�W�RQ�HQ�RUGRQQpH�HW�TXHOOH�JUDQGHXU�

HQ� DEVFLVVH�� SRXU� YpULILHU� FHWWH� ORL�"� 3DU� XQH� UpJUHVVLRQ� OLQpDLUH� RX� SDU� XQH� UHSUpVHQWDWLRQ�

JUDSKLTXH�� GRQQHU� XQH� HVWLPDWLRQ� GH� OD� SXLVVDQFH�/. /H� FDQGLGDW� H[SOLTXHUD� FRUUHFWHPHQW� OD�

GpPDUFKH�VXLYLH�
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3ULQFLSH�GH�IRQFWLRQQHPHQW�GH�O¶DOWLPqWUH�

/¶pOpPHQW�GH�EDVH�GH�O¶DOWLPqWUH�HVW�XQH�FDSVXOH�EDURPpWULTXH��DSSHOpH�FDSVXOH�GH�9LGL��FRQVWLWXpH�

GH�GHX[�SDURLV�FLUFXODLUHV�GH�GLDPqWUH����j����PP�VpSDUpHV�SDU�XQH�SDURL�TXL�VH�FRPSRUWH�FRPPH�

XQ�UHVVRUW�� ,O� UqJQH�j� O¶LQWpULHXU�GH�FHWWH�FDSVXOH�XQ�YLGH�SRXVVp��&HWWH�FDSVXOH�HVW�SODFpH�GDQV�XQ�

ERvWLHU�R��UqJQH�OD�SUHVVLRQ�H[WpULHXUH�TXL�pFUDVH�GRQF�OD�FDSVXOH�HW�DLQVL�FRPSULPH�OH�UHVVRUW��/HV�

YDULDWLRQV�GH�YROXPH�GH�OD�FDSVXOH�VRQW�DPSOLILpHV�HW�WUDQVPLVHV�j�XQ�OHYLHU�SRXU�DIILFKHU�OH�UpVXOWDW

�ILJXUH�����

)LJXUH�����DOWLPqWUH�

$����0RQWUHU�TXH�OD�FRPSUHVVLRQ�GX�UHVVRUW�HVW�SURSRUWLRQQHOOH�j�OD�SUHVVLRQ�UpJQDQW�GDQV�OH�ERvWLHU��

2Q�SRXUUD�IDLUH�XQ�VFKpPD��

$����4XDQG�O¶DWPRVSKqUH�HVW�WUqV�IURLGH��O¶LQGLFDWLRQ�GH�O¶DOWLPqWUH�HVW�HOOH�VXU�RX�VRXV�pYDOXpH�"�

/H�YDULRPqWUH

$����/D�SUHVVLRQ�VWDWLTXH�3V�YDULH�DYHF�O¶DOWLWXGH�VHORQ�OD�ORL�GH�O¶K\GURVWDWLTXH��5DSSHOHU�FHWWH�ORL�

GDQV� OH� FDV� G¶XQ� FKDPS� GH� SUHVVLRQ� QH� GpSHQGDQW� TXH� GH� ]� GDQV� OH� FKDPS� GH� SHVDQWHXU�

XQLIRUPH��0RQWUHU�DORUV�TXH�OD�YLWHVVH�YHUWLFDOH�9]�HVW�SURSRUWLRQQHOOH�j�
W

3
V

G

G
��2Q�SUpFLVHUD�OD�

FRQVWDQWH�GH�SURSRUWLRQQDOLWp��

/H� YDULRPqWUH� HVW� GRQF� XQ�PDQRPqWUH� GLIIpUHQWLHO� TXL� GRLW� pYDOXHU
W

3
V

G

G
�� ,O� HVW� DXVVL� EDVp� VXU� XQH�

FDSVXOH� GH�9LGL�� /D� ILJXUH� ��� SDJH� VXLYDQWH�� SUpVHQWH� XQ� pFRUFKp� GX� YDULRPqWUH� HW� OD� ILJXUH� �� XQ�

VFKpPD�VLPSOLILp��

FDSVXOH�

DUULYpH�GH�OD�

SULVH�VWDWLTXH�

IHQrWUH�GH�FDODJH�DOWLPpWULTXH�

ERXWRQ�GH�UpJODJH�GH�OD�SUHVVLRQ�GH�FDODJH�
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�����

)LJXUH�����YDULRPqWUH�

)LJXUH�����VFKpPD�VLPSOLILp�GX�YDULRPqWUH�

$����/D�SUHVVLRQ� GDQV� OD� FDSVXOH� HVW� pJDOH� LQVWDQWDQpPHQW� j� OD� SUHVVLRQ� H[WpULHXUH�3V� GH� O¶DLU��$�

FDXVH�GX�FDSLOODLUH��OD�SUHVVLRQ�3%�GDQV�OH�ERvWLHU�YDULH�WUqV�OHQWHPHQW�GDQV�OH�WHPSV���LO�\�D�XQ�

HIIHW�GH�UHWDUG��$LQVL��OD�SUHVVLRQ�3%�j�O¶LQVWDQW�W�HVW�pJDOH�j�OD�SUHVVLRQ�3V�j�O¶LQVWDQW�W���τ���

� $�TXHO�SKpQRPqQH�SK\VLTXH�HVW�G��FHW�HIIHW�GH�UHWDUG�"�0RQWUHU�TXH�OD�GpIRUPDWLRQ�GX�UHVVRUW�

GH�UDLGHXU�N�HVW�HQYLURQ�SURSRUWLRQQHOOH�j�
W

3V

G

G
�

$����8Q� DYLRQ� HQ� DSSURFKH� ILQDOH� SRXU� DWWHUULU� GRLW� GHVFHQGUH� HQ� VXLYDQW� XQ� SODQ� G¶DQJOH�.� SDU��

UDSSRUW�j�O¶KRUL]RQWDOH��WHO�TXH�WDQ�.� �������RQ�SDUOH�GH�SHQWH�j�������6D�YLWHVVH�LQGLTXpH�SDU�

OH� EDGLQ� HVW� VWDELOLVpH� j� ��� NW� �Q°XGV��� 4XHOOH� GRLW�rWUH� O¶LQGLFDWLRQ� GX� YDULRPqWUH� HQ�

SLHGV�PLQXWH��IW�PLQ��SRXU�TX¶LO�HQ�VRLW�DLQVL�"�

/¶LQGLFDWHXU�GH�YLUDJH

/¶LQGLFDWHXU�GH�YLUDJH�PHVXUH�OH�WDX[�HW�OH�VHQV�GX�YLUDJH��2Q�DSSHOOH�WDX[�GH�YLUDJH�OD�YLWHVVH�GH�

FKDQJHPHQW�GH�FDS�GH�O¶DYLRQ��/H�YLUDJH�HVW�GLW�VWDQGDUG�RX�WDX[� ���VL�O¶DYLRQ�HIIHFWXH������HQ�����

VHFRQGHV���

$����&RQVLGpURQV�XQ�DYLRQ�HIIHFWXDQW�XQ�YLUDJH�FLUFXODLUH�HQ�SDOLHU��VD�WUDMHFWRLUH�UHVWH�SDUDOOqOH�DX�

VRO��j�OD�YLWHVVH�9��3RXU�UpDOLVHU�FH�YLUDJH��LO�IDXW�LQFOLQHU�O¶DYLRQ�G¶XQ�DQJOH�φ��FH�TXL�VLJQLILH�

TXH�OH�SODQ�PR\HQ�GHV�DLOHV�HVW�LQFOLQp�GH�φ�SDU�UDSSRUW�DX�SODQ�KRUL]RQWDO���/H�SURILO�GHV�DLOHV�

HVW� UHVSRQVDEOH�GHV� IRUFHV�DpURG\QDPLTXHV��GRQW� OD�SRUWDQFH��/D�SRUWDQFH�HVW� OD�FRPSRVDQWH�

RUWKRJRQDOH��GH�FHV�IRUFHV�DpURG\QDPLTXHV��DX�YHQW�UHODWLI�GH�O¶DYLRQ�TXL�SHUPHW�j�FH�GHUQLHU�

3V��W��
WXEH�FDSLOODLUH�

�3%��W��

VXUIDFH�GpIRUPDEOH�

UHVVRUW��N�

SULVH�VWDWLTXH�

FDSVXOH�GH�9LGL�

FDSVXOH�

RULILFH�FDOLEUp�

DUULYpH�GLUHFWH�SUHVVLRQ�VWDWLTXH�
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G¶rWUH�VXVWHQWp��/¶DYLRQ�HVW�VRXPLV�HQ�WRXW�j���IRUFHV��HQ�QpJOLJHDQW�OD�SRXVVpH�G¶$UFKLPqGH���

4XHOOHV�VRQW�FHV�IRUFHV�"�)DLUH�XQ�VFKpPD�HQ�YXH�GH�GHUULqUH�ORUVTXH�O¶DYLRQ�HVW�LQFOLQp�SRXU�

HIIHFWXHU�XQ�YLUDJH�j�JDXFKH��2Q�UHSUpVHQWHUD�OHV�YHFWHXUV�RUWKRJRQDX[�DX[�SODQV�GH�OD�ILJXUH�

SDU�XQH�FURL[�GDQV�XQ�FHUFOH��YHFWHXU�V¶HQIRQoDQW�GDQV�OH�SODQ�GH�OD�ILJXUH��RX�XQ�SRLQW�GDQV�

XQ� FHUFOH� �YHFWHXU� VRUWDQW� GX� SODQ� GH� OD� ILJXUH��� 2Q� WUDYDLOOHUD� GDQV� OH� UpIpUHQWLHO� WHUUHVWUH�

VXSSRVp�JDOLOpHQ��

$����(WDEOLU� O¶H[SUHVVLRQ� GH� O¶DFFpOpUDWLRQ� VXU� XQ� FHUFOH� GH� UD\RQ�5� ORUVTXH� OH� SRLQW�PDWpULHO� HVW�

DQLPp�G¶XQH�YLWHVVH�XQLIRUPH�9���

$����(Q�DSSOLTXDQW�OH�SULQFLSH�GH�OD�G\QDPLTXH�j�O¶DYLRQ��VXSSRVp�SRQFWXHO��pWDEOLU�OD�UHODWLRQ�HQWUH�

OH�UD\RQ�5�GX�YLUDJH��OD�YLWHVVH�9�GH�O¶DYLRQ�HW�OD�WDQJHQWH�GH�O¶DQJOH�G¶LQFOLQDLVRQ�φ��

$����8Q�DYLRQ�HIIHFWXH�XQ�YLUDJH�j�O¶LQFOLQDLVRQ�φ� ������j�OD�YLWHVVH�9� �����NW��4XH�YDXW�OH�UD\RQ�

GX�YLUDJH�DLQVL�TXH�OH�WHPSV�SRXU�HIIHFWXHU�XQ�WRXU�FRPSOHW�"�2Q�SUHQGUD�J� �����P�Vð�� 

 
8QH� ORXUGH� URXH� �F¶HVW�j�GLUH� XQ� J\URVFRSH�� WRXUQH� WUqV� YLWH� DXWRXU� G¶XQ� D[H��8Q� J\URVFRSH� D� OD�

SURSULpWp�GH�JDUGHU�O¶RULHQWDWLRQ�GH�VRQ�D[H�IL[H�GDQV�O¶HVSDFH���

2Q�DSSHOOH� /
&
� OH�PRPHQW�FLQpWLTXH�GH�OD�URXH��FDOFXOp�HQ�VRQ�FHQWUH��GDQV�OH�UpIpUHQWLHO�GX�VRO��6L�

O¶DYLRQ�WRXUQH�DYHF�OH�YHFWHXU�URWDWLRQ� Ω
&
��DORUV��SDU�UpDFWLRQ�� OH�EkWL� UHOLp�j� OD�URXH�HVW�VRXPLV�DX�

PRPHQW�DSSHOp�FRXSOH�J\URVFRSLTXH� ��Ω∧=
&&&

/0

$����'DQV� OD� ILJXUH� ��� TXHOV� VRQW� OHV� GLUHFWLRQV� HW� VHQV� GX� YHFWHXU� /
&
�"� 6L� O¶DYLRQ� WRXUQH� YHUV� OD�

GURLWH��TXHOV�VRQW�OHV�GLUHFWLRQV�HW�VHQV�GX�YHFWHXU�Ω
&
"�(Q�GpGXLUH�GDQV�TXHO�VHQV��'�RX�*��YD�

V¶LQFOLQHU�OD�PDTXHWWH�G¶DYLRQ�GH�O¶LQGLFDWHXU��/H�FDQGLGDW�GHYUD�DUJXPHQWHU�VRLJQHXVHPHQW���

)LJXUH�� ��LQGLFDWHXU�GH�YLUDJH

[

\

]

VHQV�GH�URWDWLRQ�

GH�OD�URXH�J\URVFRSLTXH��V\VWqPH�G¶LQYHUVLRQ�HW�

GH�WUDQVPLVVLRQ�

[

D[H�ORQJLWXGLQDO�GH�O¶DYLRQ�

'�

*�
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�����

352%/(0(�%���VLVPRPqWUH�YHUWLFDO�GH�:LHFKHUW

3RXU� pWXGLHU� OHV� VpLVPHV�� RQ� D� GpYHORSSp� DX� GpEXW� GX� YLQJWLqPH� VLqFOH� GHV� VLVPRPqWUHV� DILQ�

G
HQUHJLVWUHU� OHV�PRXYHPHQWV�GX�VRO��2Q�pWXGLH� LFL� OH�PRGqOH�YHUWLFDO�G
(PLO�:LHFKHUW��FRQVWUXLW�j�

*|WWLQJHQ��TXL�D�IRQFWLRQQp�j�6WUDVERXUJ�MXVTX
HQ�������

$PRUWLVVHXU�SQHXPDWLTXH�GX�VLVPRPqWUH

8Q�UpFLSLHQW��F\OLQGUH�G¶pYDFXDWLRQ�GH�UD\RQ�5� ���PP�HW�GH�ORQJXHXU�/� ����PP��HVW�UHPSOL�G
DLU��

GH� YLVFRVLWp� G\QDPLTXH� V3D ⋅⋅=
−�����η �� 2Q� FRQVLGqUH� O
DLU� FRPPH� TXDVL�LQFRPSUHVVLEOH� �SHX�

GpIRUPp�GXUDQW�O
pFRXOHPHQW���GH�PDVVH�YROXPLTXH� �ρ �FRQVWDQWH��/D�JpQpUDWULFH�GX�F\OLQGUH�HVW�XQ�

D[H� 2]�� 8QH� H[WUpPLWp� GH� FH� F\OLQGUH� G¶pYDFXDWLRQ�� HQ� ]�  � /�� HVW� RXYHUWH� VXU� O
DWPRVSKqUH�� j�

SUHVVLRQ� IL[H�3$�� O
DXWUH� H[WUpPLWp�� HQ� ]�  � ��� HVW� SORQJpH� GDQV� XQH� FKDPEUH� j� SUHVVLRQ�3F�� &HWWH�

FKDPEUH�HVW�XQLTXHPHQW�RXYHUWH�VXU�OH�F\OLQGUH�G¶pYDFXDWLRQ��VD�IRUPH�HVW�pJDOHPHQW�F\OLQGULTXH�HW�

VD�EDVH�HVW�XQ�GLVTXH�GH�UD\RQ�5¶� ����PP��GH�VXUIDFH�6��'X�F{Wp�RSSRVp�DX�F\OLQGUH�G¶pYDFXDWLRQ��

OD� SDURL� GH� FHWWH� FKDPEUH�� GLVTXH� GH� UD\RQ� 5¶� GH� PDVVH� QpJOLJHDEOH�� HVW� PRELOH� HW� VH� GpSODFH�

SHUSHQGLFXODLUHPHQW�j�HOOH�PrPH�j�OD�YLWHVVH�Y3��(Q�GHKRUV�GH�O
DLU�GDQV�OD�FKDPEUH��OH�VHXO�FRQWDFW�

VXU� OD� SDURL� HVW� XQ� D[H� j� O
H[WpULHXU�� VROLGDLUH� GH� OD� SDURL� PRELOH�� TXL� H[HUFH� XQH� IRUFH� )

SHUSHQGLFXODLUH� j� OD� SDURL�� /H� UHVWH� GHV� SDURLV� GH� OD� FKDPEUH� HW� OH� F\OLQGUH� G¶pYDFXDWLRQ� VRQW� XQ�

HQVHPEOH�LQGpIRUPDEOH��ILJXUH�����/¶HQVHPEOH�SDURL�PRELOH�HW�D[H�FRXOLVVH�VDQV�IURWWHPHQWV�GDQV�OD�

FKDPEUH��VDQV�pFRXOHPHQW�G¶DLU�DXWRXU�GH�FHWWH�SDURL�PRELOH�

)LJXUH�����DPRUWLVVHXU�GX�VLVPRPqWUH�

%�����(FULUH�OH�OLHQ�HQWUH�OD�IRUFH�H[HUFpH�VXU�OD�SDURL��OD�SUHVVLRQ�3F TXL�UqJQH�GDQV�OD�FKDPEUH�HW�OD�

SUHVVLRQ�GH�O¶DWPRVSKqUH�3$��2Q�VXSSRVHUD�TXH�OD�SDURL�PRELOH�HVW�FRQVWDPPHQW�j�O¶pTXLOLEUH�

FDU�VD�PDVVH�HVW�QpJOLJHDEOH�

%����&RPPHQW�pFULUH� OD�FRQGLWLRQ�SRXU� OD�SUHVVLRQ�TXL�SHUPHW�GH�QpJOLJHU� OHV�YDULDWLRQV�GH�PDVVH�

YROXPLTXH� "� 2Q� FRQVLGpUHUD� TXH� O
DLU� VH� FRPSRUWH� FRPPH� XQ� JD]� SDUIDLW� HQ� pYROXWLRQ�

UpYHUVLEOH�DGLDEDWLTXH��2Q�QRWHUD�ρ��OD�PDVVH�YROXPLTXH�GH�O¶DLU�j�OD�SUHVVLRQ�DWPRVSKpULTXH�

HW�ρ�OD�PDVVH�YROXPLTXH�GH�O¶DLU�ORUV�GH�OD�WUDQVIRUPDWLRQ��3RXU�ILQLU��RQ�QRWHUD�3�OD�SUHVVLRQ�

GH�O¶DLU�ORUV�GH�OD�WUDQVIRUPDWLRQ�HW�RQ�PRQWUHUD�TXH���
$

$

3

33 −
=

−
κ

ρ

ρρ

�

� R��O¶RQ�H[SULPHUD�OH�

FRHIILFLHQW�κ  HQ�IRQFWLRQ�GX�FRHIILFLHQW�γ��GHV�JD]�SDUIDLWV��

WLJH�IL[pH�j�OD�SDURL�PRELOH�

SDURL�PRELOH�

WXEH�G¶pYDFXDWLRQ�

SUHVVLRQ�3$

]� �/ ]� ��

SUHVVLRQ�

�����3F

5¶

)
5 2U$

]
3

Y3

FKDPEUH�
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$VVHUYLVVHPHQW�PpFDQLTXH�±�6LVPRPqWUH�GH�:LHFKHUW

/H�VLVPRPqWUH�SHQGXODLUH��ILJXUH����FRQVLVWH�HQ�XQ�EORF�GH�PDVVH�P� ���WRQQHV��VXVSHQGX�j�GHX[�

UHVVRUWV�YHUWLFDX[��FKDFXQ�D\DQW�XQH�UDLGHXU�N��/HV�UHVVRUWV�VRQW�VROLGDLUHV�G
XQ�EkWL�ULJLGH�IL[p�j�OD�

7HUUH� HQ�SURIRQGHXU��/HV� WLJHV�(1�� ,+� HW�./� VRQW� FRQVLGpUpHV� FRPPH� LQGpIRUPDEOHV� HW�GH�PDVVH�

QpJOLJHDEOH�� /D� WLJH� VXSpULHXUH /0� SHXW� FRXOLVVHU� KRUL]RQWDOHPHQW� VDQV� IURWWHPHQWV� VXU� GHV�

URXOHPHQWV��HOOH�HVW�IL[pH�j�OD�WLJH�PRELOH�./�DX�SRLQW�/��6HV�H[WUpPLWpV�VRQW�IL[pHV�UHVSHFWLYHPHQW�j�

O
DPRUWLVVHXU�HW�j�XQ�V\VWqPH�G
HQUHJLVWUHPHQW�GH�SRVLWLRQ��VW\OHW�RX�ERELQH�SHUSHQGLFXODLUH�DX�SODQ�

GX�VFKpPD��G
D[H�FHQWUDO�VHORQ�[���

)LJXUH�����VLVPRPqWUH�SHQGXODLUH�

%����([SULPHU�OH�UDSSRUW�HQWUH�OD�IRUFH�)U �H[HUFpH�SDU�OH�UHVVRUW�VXU�OD�PDVVH�HW�OD�GLVWDQFH�]&����]$������

([SULPHU�FH�UDSSRUW�j�O
pTXLOLEUH��VDQV�WHQVLRQ�GDQV�OH�FkEOH�(1�QL�PRXYHPHQW��

�������� 2Q�D�DORUV�]&� �� ]$� � ]'� �� ]%� � �" � �������PP��R�� O¶D[H�2]� FRQVLGpUp� LFL� HVW�GLULJp� VHORQ� OD�

YHUWLFDOH�YHUV�OH�KDXW���

�������� 3DU�DLOOHXUV��OD�ORQJXHXU�j�YLGH�GH�FHV�UHVVRUWV�HVW�GH� �" � �����PP��&DOFXOHU�OD�FRQVWDQWH�GH�

UDLGHXU�GX�UHVVRUW�N�

JDOYDQRPqWUH� DLPDQW�

ERELQH

DPRUWLVVHXU�

[

0 L
/

. ,

+
7
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������

%����([SULPHU�pJDOHPHQW��KRUV�pTXLOLEUH��OD�VRPPH�YHFWRULHOOH��RULHQWpH�YHUV�OH�KDXW��GH�OD�IRUFH�GH�

UDSSHO�GHV�UHVVRUWV�HW�GX�SRLGV�GX�EORF��HQ�IRQFWLRQ�GH�]&���]$� � ]'���]%��OH�EORF�HIIHFWXH�XQH�

WUDQVODWLRQ�YHUWLFDOH�GDQV�OH�EkWL���

%����/RUV�G
XQ� VpLVPH�� OH� UpIpUHQWLHO�GX�EkWL� ULJLGH�HVW� IL[p� ULJLGHPHQW�j� OD�7HUUH��/RFDOHPHQW�� OD�

7HUUH�VH�GpSODFH�SDU�UDSSRUW�j�XQ�UpIpUHQWLHO�JDOLOpHQ��HIIHFWXDQW�XQ�PRXYHPHQW�HQ�IRQFWLRQ�GX�

WHPSV� W� GRQW� OD� FRPSRVDQWH� YHUWLFDOH� HVW� ]7�W�� GDQV� OH� UpIpUHQWLHO� JDOLOpHQ�� 2Q� QRPPH� ](��

O
DOWLWXGH�GX�SRLQW�(�OLp�j�OD�PDVVH�HQ�PRXYHPHQW�GDQV�OH�UpIpUHQWLHO�GX�EkWL��([SULPHU�OH�OLHQ�

HQWUH� ](�� VD� SRVLWLRQ� j� O
pTXLOLEUH� ]
�
(�� OD� IRUFH� H[HUFpH� DX� SRLQW�1� VXU� OD� SDUWLH� PRELOH� GX�

VLVPRPqWUH��FRPSWpH�SRVLWLYHPHQW�YHUV�OH�KDXW��HW�OD�FRPSRVDQWH�YHUWLFDOH�GX�PRXYHPHQW�GH�

OD�7HUUH���

%����,O�IDXW�FRQVLGpUHU�OH�V\VWqPH�GH�GpPXOWLSOLFDWLRQ�FRQVWLWXp�GX�OHYLHU�17+��/H�SRLQW�7�HVW�IL[p�

SRXU�rWUH�HQ�WUDQVODWLRQ�DYHF�OH�EkWL��LO�SHUPHW�OD�URWDWLRQ�VDQV�IURWWHPHQW�GX�OHYLHU�DXWRXU�GH�

OXL�� /H� OHYLHU� HVW� TXDVL� KRUL]RQWDO�� OH� SRLQW�7� HVW� UHVSHFWLYHPHQW� j� ����PP�HW� ����PP�GHV�

SRLQWV�1�HW�+��6DFKDQW�TXH�OD�PDVVH�GX�OHYLHU�HVW�QpJOLJHDEOH��pFULUH�OH�OLHQ�HQWUH�OD�IRUFH�)+��

H[HUFpH�YHUWLFDOHPHQW�SDU�OD�WLJH�+,�VXU�OH�OHYLHU�HW�OD�IRUFH�)1��H[HUFpH�YHUWLFDOHPHQW�SDU�OD�

WLJH�1(��([SULPHU�pJDOHPHQW�OH�OLHQ�HQWUH�OHV�DOWLWXGHV�GHV�SRLQWV�1��+�HW�7��

%���� 6DFKDQW�TX
XQH�URWDWLRQ�DXWRXU�GH�.�HVW�SHUPLVH�SDU�XQ�D[H�GRQW�RQ�QpJOLJH� OHV� IURWWHPHQWV��

TXH� GHV� D[HV� ULJLGHV� VRQW�PRQWpV� VXU� OD� URXH� DYHF�./�  � .,� HW� TXH� OD�PDVVH� GH� OD� URXH� HVW�

QpJOLJHDEOH��pFULUH���

��OD�UHODWLRQ�HQWUH�OD�IRUFH�)+�HW�OD�IRUFH�KRUL]RQWDOH�)/�H[HUFpH�YHUV�OD�GURLWH�SDU�OD�WLJH�./�VXU�

O
D[H�VXSpULHXU�

�� OH� OLHQ� HQWUH� O
pFDUW� j� O
pTXLOLEUH� GHV� SRVLWLRQV� YHUWLFDOH� GH� ,�� ],� �� ]
�
,�� HW� KRUL]RQWDOH� GH�/����������

[/���[
�
/

��OH�OLHQ�DYHF�O
pFDUW�j�O
pTXLOLEUH�GHV�SRVLWLRQV�]+���]
�
+��

%����/D� EDUUH� KRUL]RQWDOH� VXSpULHXUH� FRXOLVVH� KRUL]RQWDOHPHQW� VDQV� IURWWHPHQW�� HQWUDvQpH� SDU� OH�

SRLQW�/�� $� XQH� H[WUpPLWp�� HOOH� VXELW� GDQV� O
DPRUWLVVHXU� j� DLU� XQH� IRUFH� SURSRUWLRQQHOOH� j� VD�

YLWHVVH��)D  ���α [� ��DYHF�α� �������NJ�V��
�������� $�O
DXWUH�H[WUpPLWp��XQ�V\VWqPH�G
HQUHJLVWUHPHQW��FRPSRVp�VRLW�G
XQH�ERELQH��VRLW�G
XQ�VW\OHW��

VH� GpSODFH� DYHF� OD� EDUUH� PDLV� H[HUFH� XQH� IRUFH� QpJOLJHDEOH� GHVVXV� �RQ� SHXW� QpJOLJHU� OHV�

IURWWHPHQWV� PpFDQLTXHV� RX� PDJQpWLTXHV� GDQV� FHWWH� SDUWLH� SDU� UDSSRUW� DX[� DXWUHV� IRUFHV�

H[HUFpHV�VXU�OD�EDUUH���/D�PDVVH�GH�FHWWH�EDUUH�HVW�QpJOLJHDEOH��'pGXLUH�GH�FH�TXL�SUpFqGH�XQH�

UHODWLRQ� HQWUH� [/� HW� ]7 ��2Q�PRQWUHUD� TXH� ( )
�

�
�

�

�

���
�

GW

]G
[[

P

N

GW

G[

PGW

[G 7
//

// −=−++
β

β

α
β � R�� O¶RQ�

H[SULPHUD� OD� TXDQWLWp� β� HQ� IRQFWLRQ� GHV� ORQJXHXUV� 71� HW� 7+�� 2Q� SRXUUD� DGPHWWUH� FHWWH�
pTXDWLRQ�SRXU�SRXYRLU�FRQWLQXHU��

%���� 3RXU� XQH� RVFLOODWLRQ� UpJXOLqUH� GH� OD� VXUIDFH� WHUUHVWUH�� � ]7�W��  � 5H> ]7� H[S�Mω W�@�� R�� M� HVW� OH�
QRPEUH�LPDJLQDLUH�SXU�WHO�TXH�Mð� �������PRQWUHU�TXH�O
RQ�REWLHQW�XQ�PRXYHPHQW�[¶/� ��[/���[

�
/���

WHO�TXH�[¶/�W�� 5H>[¶/ H[S�Mω�W�@��DYHF�XQH�IRQFWLRQ�GH�WUDQVIHUW�+�Mω)�WHOOH�TXH�[¶/� �+���]7����

���������'RQQHU�+�Mω)�VRXV�IRUPH�FDQRQLTXH� ( )
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'DQV� OHV� VLVPRPqWUHV� KLVWRULTXHV�� FHWWH� SRVLWLRQ� pWDLW� HQUHJLVWUpH� j� O
DLGH� G
XQ� VW\OHW� YHQDQW�

JUDWWHU�GX�SDSLHU�FRXYHUW�GH�QRLU�GH�IXPpH��TXL�GpILODLW�UpJXOLqUHPHQW�IDFH�DX�VW\OHW��
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%����'H�TXHO� JHQUH�GH� ILOWUH� V
DJLW�LO� "�'RQQHU� OD� IUpTXHQFH�SURSUH�ω0� GH�+��4XHOOH�HVW� VD�YDOHXU�

QXPpULTXH�"�

%����3UpFLVHU�OH�IDFWHXU�GH�TXDOLWp�4��4XH�YDXW�
∞+

M+ � �� ω
���R�� ��OLP ωω M++ ∞→∞ = "�&DOFXOHU�

QXPpULTXHPHQW�OH�IDFWHXU�GH�TXDOLWp��

%����7UDFHU�O¶DOOXUH�GX�GLDJUDPPH�GH�%RGH�UpGXLW��GpILQL�SDU� ¸
¹

·
¨
©

§
=

∞+
M+

��* � ��
ORJ

ω
��HQ�IRQFWLRQ�

GH�ORJ�ω /ω0)��

%����/
DPRUWLVVHPHQW�α�HVW�UpJODEOH��4XHO�HVW�O
LQWpUrW�G
DYRLU�XQ�JUDQG�IDFWHXU�GH�TXDOLWp�"�4XHO�HVW�

O
LQWpUrW�G
HQ�DYRLU�XQ�SHWLW�"�

%�����&RXSODJH�PDJQpWLTXH���/H�VLVPRPqWUH�GH *DOLW]LQH��

$X�ERXW�GH�OD�WLJH�G
HQUHJLVWUHPHQW��HVW�IL[pH�XQH�ERELQH�j�1�VSLUHV�HQURXOpHV�VXU�XQ�F\OLQGUH�

GH�UD\RQ�5��&HWWH�ERELQH�RVFLOOH�GDQV�XQ�FKDPS�PDJQpWLTXH�%�SHUPDQHQW�FUpp�SDU�XQ�DLPDQW��

%�HVW�RULHQWp�VHORQ�OD�JpQpUDWULFH�GX�F\OLQGUH�HW�GpSHQG�GH�OD�SRVLWLRQ�[�� ORFDOHPHQW��FRPPH��������

%  �% UHI� �� γ �[� �� [HT��� R�� [HT� HVW� OD� SRVLWLRQ� G
pTXLOLEUH� GX� F\OLQGUH�� /HV� IRUFHV� GH� /RUHQW]�
H[HUFpHV� VXU� OH� F\OLQGUH� VRQW� QpJOLJHDEOHV� GDQV� FH� GLVSRVLWLI� SDU� UDSSRUW� DX[� DXWUHV� IRUFHV�

H[HUFpHV�VXU�OD�WLJH��&DOFXOHU�OD�WHQVLRQ�8�W��DSSDUDLVVDQW�DX[�ERUQHV�GH�OD�ERELQH�HQ�IRQFWLRQ�
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FHWWH�WHQVLRQ�LQGXLWH�ORUVTXH�OH�FLUFXLW�pOHFWULTXH�HVW�IHUPp�pWDLW�HQYR\p�j�XQ�JDOYDQRPqWUH�HW�

HQUHJLVWUp�RSWLTXHPHQW��
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