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352%/(0(�����&+$,1(�'(�/(9$*(�

8QH�FKDvQH�VH�FRPSRVH�G¶XQH�VXLWH�GH�PDLOORQV�VRXGpV�OHV�XQV�GHUULqUH�OHV�DXWUHV��/D�OLPLWH�j�OD�
UXSWXUH�GH�O¶DFLHU�XWLOLVp�HVW�GH����GD1�PP���'pWHUPLQHU�OD�IRUFH�G¶H[WHQVLRQ�PD[LPDOH�)�TXH�SHXW�
VXSSRUWHU�OD�FKDvQH�VL�OH�FRHIILFLHQW�GH�VpFXULWp�DGRSWp�HVW�GH����

�
)LJXUH�����PDLOORQV�G¶XQH�FKDvQH�GH�OHYDJH�

5(62/87,21���

��±�,GHQWLILFDWLRQ�GH�OD�QDWXUH�GH�OD�VROOLFLWDWLRQ�TXH�VXELW�XQ�PDLOORQ�

� 9XH�OD�FRQILJXUDWLRQ�GHV�HIIRUWV�H[WpULHXUV��OH�PDLOORQ�HVW�VROOLFLWp�HQ�WUDFWLRQ�VLPSOH�SDU�OHV�
IRUFHV�G¶LQWHQVLWp�)��

��±�1RPEUH�GH�VHFWLRQ�VXVFHSWLEOH�GH�VH�URPSUH��

9XH�OD�IRUPH�GX�PDLOORQ��DQQHDX��FI��ILJXUH�����GHX[�VHFWLRQV�FLUFXODLUHV�GH�GLDPqWUHV�LGHQWLTXH�G� �
���VRQW�VXVFHSWLEOHV�GH�VXELU�XQH�UXSWXUH�VRXV�O¶DFWLRQ�GHV�IRUFHV�GH�WUDFWLRQ��

�� ±� ([SUHVVLRQ� GH� OD� FRQWUDLQWH� QRUPDOH� PD[LPDOH� GH� WUDFWLRQ� GDQV� XQH� VHFWLRQ� GURLWH� GX��
������PDLOORQ�

� ௠௔௫௜ߪ ൌ
ி
ଶௌ�����DYHF�6� 

గௗమ
ସ ���VRLWߪ��௠௔௫௜ ൌ

ଶி
ʹ݀ߨ

������

��±�'pWHUPLQDWLRQ�GH�O¶HIIRUW�PD[LPDO�G¶H[WHQVLRQ��WUDFWLRQ��TXH�SHXW�VXSSRUWHU�OD�FKDvQH�
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���,O�IDXW�pFULUH�OD�FRQGLWLRQ�GH�UpVLVWDQFH�HQ�WHQDQW�FRPSWH�GH�OD�OLPLWH�j�OD�UXSWXUH�HW�GX�FRHIILFLHQW�
GH�VpFXULWp�LPSRVp�SDU�OH�FDKLHU�GHV�FKDUJHV��

&RQGLWLRQ�GH�UpVLVWDQFH�j�OD�UXSWXUH�HQ�H[WHQVLRQ��WUDFWLRQ��VLPSOH��௠௔௫௜ߪ� ൑
ோೝ
௦ �

6RLW�
ଶி
ʹ݀ߨ

��൑ ோೝ
௦ ����FH�TXL�GRQQHܨ� ൑ ோೝ��గ�ௗమ

ଶ௦ ���

'RQFܨ�௠௔௫௜ ൌ�ܴ݀�ߨ��ݎ
ʹ

ݏʹ ��
/¶DSSOLFDWLRQ�QXPpULTXH�GRQQHܨ��௠௔௫௜ ൌ ͹ͻͳ͸ǡͺͳ͵�݀ܽܰ�
352%/(0(�����3RXWUH�WXEXODLUH�

8QH�SRXWUH�WXEXODLUH��GLDPqWUH�H[WpULHXU�����PP��pSDLVVHXU�H��HQ�DFLHU��OLPLWH�j�OD�UXSWXUH����5U� �
����03D� �� OLPLWH�pODVWLTXH�5H� �����03D���DSSDUWHQDQW�j�XQH�FKDUSHQWH�PpWDOOLTXH�VXSSRUWH�XQ�
HIIRUW�GH�WUDFWLRQ�GH�����N1���/H�FRHIILFLHQW�GH�VpFXULWp�DGRSWp��SDU�UDSSRUW�j�5H��HVW�pJDO�j�����

�

�
)LJXUH���±�SRXWUH�WXEXODLUH�

��� �'pWHUPLQHU�O¶pSDLVVHXU�H�PLQLPDOH�DGPLVVLEOH�SRXU�OD�FRQVWUXFWLRQ���
��� �/D�ORQJXHXU�GH�OD�SDUWLH�WXEXODLUH�GH�OD�SRXWUH�HVW�GH�����P���GpWHUPLQHU�VRQ�DOORQJHPHQW�VL�

OH�PRGXOH�GH�<RXQJ�(� �����*3D��

5pVROXWLRQ�

��±�'pWHUPLQDWLRQ�GH�O¶pSDLVVHXU�H�PLQLPDOH�DGPLVVLEOH�SRXU�OD�FRQVWUXFWLRQ�

� ��±���±�,GHQWLILFDWLRQ�GH�OD�QDWXUH�GH�OD�VROOLFLWDWLRQ�

/D�ILJXUH���SUpVHQWH�OD�FRQILJXUDWLRQ�GHV�IRUFHV�H[WpULHXUHV�DSSOLTXpHV�j�OD�SRXWUH��� OD�SRXWUH�HVW�
VROOLFLWpH�HQ�WUDFWLRQ�VLPSOH�G¶DSUqV�OD�GpILQLWLRQ��

� �� ±� �� ±� ([SUHVVLRQ� GH� OD� FRQWUDLQWH� QRUPDOH� PD[LPDOH� GDQV� XQH� VHFWLRQ� GURLWH� GH� OD��
������������������������SRXWUH��

௠௔௫௜ߪ ൌ
ி
ௌ�����DYHF��6� 

గሺௗమିሺௗିଶ௘ሻమሻ
ସ �VRLWߪ��௠௔௫௜ ൌ

ସி
�ሺ݀ʹെሺ݀െʹ݁ሻʹሻߨ

� ��±���±�&RQGLWLRQ�GH�UpVLVWDQFH��
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,O�IDXW�pFULUH�OD�FRQGLWLRQ�GH�UpVLVWDQFH�HQ�WHQDQW�FRPSWH�GH�OD�OLPLWH�pODVWLTXH�GX�PDWpULDX�HW�GX�
FRHIILFLHQW�GH�VpFXULWp�LPSRVp�SDU�OH�FDKLHU�GHV�FKDUJHV��

௠௔௫௜ߪ ൑
ܴ௘
ݏ �

6RLW�
ସி

ሺ݀ʹെሺ݀െʹ݁ሻʹሻߨ ൑� ܴ݁
ݏ
���GRQF�

ସி௦
గோ௘ ൑ ሺ݀ଶ െ ሺ݀ െ ʹ݁ሻଶሻ�

&H�TXL�GRQQH�ͶͲͲଶ െ ሺͶͲͲ െ ݁ሻଶ ൒ ସ�௑�ସ଴଴଴଴଴௑଺
గ௑ଶସ଴ �

7RXW�FDOFXO�IDLW��O¶LQpTXDWLRQ�GHYLHQW�െ݁ଶ ൅ ͺͲͲ݁�� െ ͳʹ͹͵ʹǡͶͲ ൒ Ͳ�
/D�UpVROXWLRQ�GH�FHWWH�LQpTXDWLRQ�FRQGXLW�j�H�PLQLPDO� ��������PP��

��±�3RXU�H� �������FDOFXORQV�O¶DOORQJHPHQW�TXH�VXELW�OD�SRXWUH�VRXV�O¶DFWLRQ�GH�OD�IRUFH�GH�WUDFWLRQ�

� /¶pTXDWLRQ�GH�GpIRUPDWLRQ�HVW�GRQQpH�SDU�OD�UHODWLRQ�VXLYDQWH��ߪ� ൌ �ܧ ο௅௅బ���

6RLW�οܮ ൌ �ఙ�௅బா ���FH�TXL�GRQQH�οܮ ൌ � ͶܮܨͲ
ሺ݀ʹെሺ݀െʹ݁ሻʹሻߨܧ

�

$1���οܮ ൌ Ͳǡ͹Ͳ�݉݉�
/¶DOORQJHPHQW�TXH�VXELW�OD�SRXWUH�VRXV�O¶DFWLRQ�GH�OD�IRUFH�GH�WUDFWLRQ�HVW�GH������PP��

�

� /D�FRPSUHVVLRQ�VLPSOH�VH�WUDLWH�GH�OD�PrPH�PDQLqUH�TXH�OD�WUDFWLRQ��H[WHQVLRQ��VLPSOH��

3UREOqPH�j�UpVRXGUH���)HUV�SODWV�SRXU�WUDQVPLVVLRQ�

8QH� WUDQVPLVVLRQ�HVW�FRQVWUXLWH�j�SDUWLU�GH� WURLV� IHUV�SODWV�GH�����PP�G¶pSDLVVHXU��GH����PP�GH�
ODUJHXU�HW�GH�����PP�GH�ORQJXHXU��$X�PRPHQW�GH�O¶DVVHPEODJH��LO�DSSDUDvW�TXH�OD�EDUUH�FHQWUDOH�
PHVXUH�H[DFWHPHQW������PP�GH�PRLQV�TXH�OHV�GHX[�DXWUHV�EDUUHV���

'pWHUPLQHU�OD�FRQWUDLQWH�GDQV�FKDTXH�EDUUH�DSUqV�DVVHPEODJH��(� �������GD1�PP�����2Q�VXSSRVH�
TX¶DXFXQH�FKDUJH�H[WpULHXUH�Q¶HVW�DSSOLTXpH�j�O¶HQVHPEOH�PRQWp��

�

)LJXUH�����)HU�SODW�SRXU�WUDQVPLVVLRQ�
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(78'(�'(�&$6�����&,6$,//(0(17�6,03/(�
(Q�FLVDLOOHPHQW�VLPSOH��SRXU�pYDOXHU�OD�FRQWUDLQWH�WDQJHQWLHOOH�PR\HQQH��LO�IDXW�WHQDQW�FRPSWH�GH�
O¶HIIRUW�TXL�HQJHQGUH�OH�FLVDLOOHPHQW�HW�GX�QRPEUH�GH�VHFWLRQV�FLVDLOOpHV��/¶HIIRUW�WUDQFKDQW�7\�HVW�

GRQF�pJDO�j�
்
௡��DYHF�©�7�ª�HIIRUW�GH�FLVDLOOHPHQW�HW�©�Q�ª�QRPEUH�GH�VHFWLRQV�FLVDLOOpHV��

߬௠௢௬ ൌ
்
௡ௌ ൌ� ೤்

ௌ �����HW�OD�FRQGLWLRQ�GH�UpVLVWDQFH�V¶pFULW���߬௠௢௬ ൑
ோ೐೒
௦ � ܴ௣௚�

ࢍࢋࡾ ൌ ��HQ�03D࢚࢔ࢋ࢓ࢋ࢙࢙࢏࢒ࢍ�࢛ࢇ�࢛࢕�࢚࢔ࢋ࢓ࢋ࢒࢒࢏ࢇ࢙࢏ࢉ�࢛ࢇ�ࢋ࢛ࢗ࢏࢚࢙ࢇ࢒±�ࢋ࢚࢏࢓࢏࢒

ܴ௣௚ ൌ ��HQ�03Dݐ݈݈݊݉݁݅ܽݏ݅ܿ�ݑܽ�ݑ݋�ݐ݊݁݉݁ݏݏ݈݅݃�ݑܽ�݁ݑݍ݅ݐܽݎ݌�݁ܿ݊ܽݐݏ݅ݏ±ܴ

V� �FRHIILFLHQW�GH�VpFXULWp��VDQV�XQLWp��

352%/(0(�����$UWLFXODWLRQ�F\OLQGULTXH�

8QH�DUWLFXODWLRQ�F\OLQGULTXH�HQWUH�GHX[�EDUUHV�SODWHV���HW���HVW�UpDOLVpH�FRPPH�O¶LQGLTXH�OD�����ILJXUH�
���/D� OLDLVRQ� HVW� DVVXUpH� SDU� XQ� D[H� F\OLQGULTXH��� GH� GLDPqWUH� ©�G�ª� LQFRQQX��/¶HIIRUW�PD[LPDO�
VXSSRUWp�SDU�OD�OLDLVRQ�HVW�GH�������GD1���

/D� UpVLVWDQFH� SUDWLTXH� �RX� DGPLVVLEOH�� DX� FLVDLOOHPHQW� GX�PDWpULDX� GH� O¶D[H� HVW� GH� �� GD1�PP�����
'pWHUPLQHU�OH�GLDPqWUH�©�G�ª�GH�O¶D[H����,QGLTXHU�OD��RX�OHV��VHFWLRQ�V��FLVDLOOpH�V���

�

)LJXUH�����$[H�G¶DUWLFXODWLRQ�F\OLQGULTXH�

�

���������������������������8QH�VHFWLRQ�FLVDLOOpH�VRXV�O¶DFWLRQ�GH�O¶HIIRUW�GH�FLVDLOOHPHQW�)�

5pVROXWLRQ�

��±�/¶D[H���HVW�VROOLFLWp�HQ�FLVDLOOHPHQW��LO�HVW�VRXPLV�j�GHX[�IRUFHV�RSSRVpHV�SHUSHQGLFXODLUH�j�VD�
OLJQH�PR\HQQH�TXL�RQW�WHQGDQFH�j�OH�VHFWLRQQHU����OHV�VXUIDFHV�GH�FRQWDFW�GH���HW���©�JOLVVHQW�ª�O¶XQH�
SDU�UDSSRUW�j�O¶DXWUH�VRXV�O¶DFWLRQ�GH�)��
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��±�'pWHUPLQDWLRQ�GX�GLDPqWUH�©�G�ª���&RQGLWLRQ�GH�UpVLVWDQFH�

߬௠௢௬ ൑
ோ೐೒
௦ � � VRLW� �

்
௡ௌ �൑ ܴ௣௚��� LFL�Q� ��HW�ܵ ൌ

గௗమ
ସ � � �FH�TXL�GRQQH�FRPPH�FRQGLWLRQ�GH�

UpVLVWDQFH���

ସி
గௗమ ൑ ܴ௉௚��VRLW��݀ ൒ ඨ Ͷܨ

ܴ݃ܲߨ
�

$1���݀௠௜௡௜ ൌ ටସ௫ହ଴଴଴
గ௫ହ � �������PP�

352%/(0(����DUWLFXODWLRQ�UpDOLVpH�SDU�FKDSH�

/¶DUWLFXODWLRQ�SURSRVpH�DVVXUH�OD�OLDLVRQ��SLYRW��HQWUH�OD�FKDSH���HW�OH�WLUDQW���DX�PR\HQ�G¶XQ�D[H���
DUUrWp�HQ�WUDQVODWLRQ�SDU�GHX[�FLUFOLSV����YRLU�ILJXUH�����/D�UpVLVWDQFH�DGPLVVLEOH�DX�FLVDLOOHPHQW�GH�
O¶D[H���HVW�pJDOH�j����03D��6L�OH�GLDPqWUH�©�G�ª�GH�O¶D[H�HVW�pJDO�j����PP��GpWHUPLQHU�O¶HIIRUW�)�
PD[LPDO�WUDQVPLVVLEOH�SDU�OD�OLDLVRQ��

�
)LJXUH���

�

5pVROXWLRQ���

����/¶D[H���HVW�VROOLFLWp�HQ�FLVDLOOHPHQW��QRXV�DYRQV���VHFWLRQV�FLVDLOOpHV��

����/¶H[SUHVVLRQ�GH�OD�FRQWUDLQWH�WDQJHQWLHOOH�PR\HQQH�GH�FLVDLOOHPHQW�HVW�GRQQpH�SDU�OD�UHODWLRQ�

VXLYDQWH���߬௠௢௬ ൌ
ி
ଶௌ ൌ

ଶி
గௗమ�

��±�/D�FRQGLWLRQ�GH�UpVLVWDQFH�DX�FLVDLOOHPHQW�LPSRVH�
ଶி
గௗమ ൑ ܴ௉௚�

6RLWܨ� ൑ గௗమோು೒
ଶ ���WRXW�FDOFXO�IDLW���)�PD[LPDOH�DGPLVVLEOH�YDXW���������GD1�
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352%/(0(6�$�5(628'5(�

3UREOqPH�����3RLQoRQQDJH�

8Q�SRLQoRQ���UpDOLVH�XQ�WURX�REORQJ�GDQV�XQH�W{OH���GH���PP�G¶pSDLVVHXU���

�� ��6L�OD�UpVLVWDQFH�j�OD�UXSWXUH�SDU�FLVDLOOHPHQW�GX�PDWpULDX�GH�OD�W{OH�HVW�GH����GD1�PP������
��������GpWHUPLQHU�O¶HIIRUW�)�QpFHVVDLUH�DX�SRLQoRQQDJH���
�������(Q�GpGXLUH�OD�FRQWUDLQWH�GH�FRPSUHVVLRQ�GDQV�OH�SRLQoRQ��

�
)LJXUH���

3UREOqPH�����$FFRXSOHPHQW�

8Q�DFFRXSOHPHQW���j�GHX[�JRXSLOOHV���HW���SHUPHW�OD�WUDQVPLVVLRQ�GH�SXLVVDQFH�G¶XQ�DUEUH���YHUV�XQ�
DUEUH����/H�FRXSOH�PD[LPDO�j� WUDQVPHWWUH�HVW�GH�����1P�� OH�GLDPqWUH�GHV�DUEUHV�HVW�GH����PP���
6L�OD�FRQWUDLQWH�DGPLVVLEOH�DX�FLVDLOOHPHQW�GX�PDWpULDX�GHV�JRXSLOOHV�HVW�GH����03D��GpWHUPLQHU�OHXU��

GLDPqWUH�G��

�
)LJXUH�����$FFRXSOHPHQW�ULJLGH�

�
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(78'(�'(�&$6�����7256,21�6,03/(�
+<327+(6(6�6833/(0(17$,5(6�

/HV�SRXWUHV�FRQVLGpUpHV�VRQW�WRXWHV�GH�VHFWLRQV�GURLWHV�FLUFXODLUHV�HW�FRQVWDQWHV��

8QH�QRXYHOOH�QRWLRQ�HVW�LQWURGXLWH�GDQV�FHWWH�SDUWLH��LO�V¶DJLW�GH�OD�JpRPpWULH�GH�PDVVH��(Q�WRUVLRQ�
VLPSOH�OD�GpWHUPLQDWLRQ�GH�OD�VHFWLRQ�GH�OD�SRXWUH�SDVVH�SDU�OH�FDOFXO�GX�PRPHQW�TXDGUDWLTXH�
SRODLUH�GH�OD�GLWH�VHFWLRQ�SDUD�UDSSRUW�j�VRQ�FHQWUH�GH�PDVVH�*��

9� 3RXU�XQH�VHFWLRQ�FLUFXODLUH�GH�GLDPqWUH�G��,*� �,��HVW�OH�PRPHQW�TXDGUDWLTXH�SRODLUH�GH�OD�
VHFWLRQ�SDU�UDSSRUW�DX�FHQWUH�GH�PDVVH�*�GH�OD�VHFWLRQ��LO�V¶H[SULPH�HQ�PP���

�
)LJXUH�����0RPHQW�TXDGUDWLTXH�SRODLUH�G¶XQH�VHFWLRQ�FLUFXODLUH�GH�GLDPqWUH�©�G�ª�

9� 3RXU�XQH�VHFWLRQ�WXEXODLUH��OH�PRPHQW�TXDGUDWLTXH�SRODLUH�HVW�GRQQp�SDU�OD�UHODWLRQ�FL�±�
GHVVRXV�

�
)LJXUH�����0RPHQW�TXDGUDWLTXH�G¶XQH�VHFWLRQ�WXEXODLUH�FLUFXODLUH�

/¶pTXDWLRQ�GH�GpIRUPDWLRQ�PHW�HQ�UHODWLRQ�OH�PRPHQW�GH�WRUVLRQ�HW�O¶DQJOH�XQLWDLUH�GH�WRUVLRQߠ���

�

)LJXUH������$QJOH�GH�WRUVLRQ�
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3RXU�FDOFXOHU�O¶DQJOH�XQLWDLUH�GH�WRUVLRQ��LO�IDXW�VXSSRVHU�TXH�OHV�GLIIpUHQWHV�VHFWLRQV�GURLWHV�GH�OD�
SRXWUH�WRXUQHQW�WRXWHV�HQWUH�HOOHV�GH�OD�PrPH�PDQLqUH���O¶DQJOH�GH�WRUVLRQߙ��HQWUH�GHX[�VHFWLRQV�
GURLWHV�TXHOFRQTXHV�HVW�SURSRUWLRQQHO�j�OD�GLVWDQFH�HQWUH�FHOOHV�FL�����

ߙ
ܮ ൌ

௫ߙ
ݔ ൌ ߠ ൌ �Ȁ݉݀ܽݎ�݊݁�݊݋݅ݏݎ݋ݐ�݁݀�݁ݎ݅ܽݐ݅݊ݑ�݈݁݃݊ܽ

9� (TXDWLRQ� GH� GpIRUPDWLRQ��௧ܯ� ൌ �଴ܫߠܩ DYHF� *� PRGXOH� G¶pODVWLFLWp� WUDQVYHUVDOH� GX�
PDWpULDX�GH�OD�SRXWUH�RX�PRGXOH�GH�&RXORPE�HQ�03D��

9� ([SUHVVLRQ�OD�FRQWUDLQWH�WDQJHQWLHOOH�PD[LPDOH�GH�WRUVLRQ�

ȁ߬ȁெ௔௫௜ ൌ
ȁெ೟ȁ
ூబ

ௗ
ଶ��SRXU�XQH�VHFWLRQ�FLUFXODLUH�GH�GLDPqWUH�©�G�ª��

3UREOqPH������

'pWHUPLQHU� OD� SXLVVDQFH� WUDQVPLVH� HW� OD� FRQWUDLQWH� GH� FLVDLOOHPHQW� PD[LPDOH� GDQV� O¶DUEUH� VL� OH�
GLDPqWUH� G¶HQURXOHPHQW� GH� OD� FRXUURLH� VXU� OD� SRXOLH� HVW� GH� ���� PP� HW� VL� 7��  � �� ���� 1� HW��������������������������
7�� �����1�VRQW�OHV�WHQVLRQV�UHVSHFWLYHV�GHV�GHX[�EULQV�GH�FHOOH�FL��

)UpTXHQFH�GH�URWDWLRQ�GH�O¶DUEUH��1�DUEUH� �������WU�PLQ��

�

)LJXUH������7UDQVPLVVLRQ�SDU�SRXOLHV���FRXUURLHV�

5pVROX���

��±�&DOFXO�GX�FRXSOH�WUDQVPLV�

ܥ ൌ ሺ ଵܶ െ ଶܶሻܺ�
݀
ʹ�
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ܥ���$�1 ൌ ͵Ͳ�ܰǤ݉�

����/D�SXLVVDQFH�WUDQVPLVH�HVW�GRQQpH�SDU�OD�IRUPXOH�ܲ ൌ ߱ܥ ൌ ܥ గே
ଷ଴ �

'RQF�3� ��������:�

�� ±� &DOFXO� GH� OD� FRQWUDLQWH� PD[LPDOH� GH� FLVDLOOHPHQW� GDQV� O¶DUEUH� RX� FRQWUDLQWH� WDQJHQWLHOOH�
PD[LPDOH�GH�WRUVLRQ�GDQV�O¶DUEUH��

/H�PRPHQW�GH�WRUVLRQ�HVW�pJDO�DX�FRXSOH�FDOFXOp�HQܯ����௧ ൌ �ܥ

ȁ߬ȁெ௔௫௜ ൌ
ͳ͸ܥ
ଷ݀ߨ ൌ ͲǡͶͶͷܽܲܯ��

3UREOqPH�����

/¶DUEUH�SOHLQ��GH�GLDPqWUH�G�HW�GH�ORQJXHXU���P��UHOLH�XQ�PRWHXU�j�XQ�UpFHSWHXU�SDU�O¶LQWHUPpGLDLUH�
GH�GHX[�DFFRXSOHPHQWV��YRLU�ILJXUH�����FL�±�GHVVRXV���/D�SXLVVDQFH�WUDQVPLVH�HVW�GH����N:�j�������
WU�PLQ����

����6L�RQ�LPSRVH�XQH�FRQWUDLQWH�GH�FLVDLOOHPHQW�DGPLVVLEOH�GH����03D�SRXU�OH�PDWpULDX�GH�O¶DUEUH��
GpWHUPLQHU�OH�GLDPqWUH�PLQLPDO�G�QpFHVVDLUH��

����2Q�LPSRVH�XQ�DQJOH�GH�WRUVLRQ�GH������HQWUH�OHV�GHX[�H[WUpPLWpV�GH�O¶DUEUH��*� ����*3D��

'pWHUPLQHU�OH�GLDPqWUH�PLQLPDO�G�QpFHVVDLUH�

�
)LJXUH������7UDQVPLVVLRQ�GH�SXLVVDQFH�HQWUH�DUEUHV�HQ�SURORQJHPHQW�O¶XQ�GH�O¶DXWUH�
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9� /D�OLJQH�PR\HQQH�GH�SRXWUH�HVW�GURLWH��
9� /H�V\VWqPH�GHV�IRUFHV�H[WpULHXUHV�DSSOLTXpHV�j�OD�SRXWUH�SHXW�VH�UpGXLUH�j�XQ�V\VWqPH�

FRSODQDLUH�HW�FH�SODQ�HVW�XQ�SODQ�GH�V\PpWULH�GH�OD�SRXWUH��
9� 7RXWHV�OHV�IRUFHV�DSSOLTXpHV�j�OD�SRXWUH�VRQW�SHUSHQGLFXODLUHV�j�OD�OLJQH�PR\HQQH��

9� /H�WRUVHXU�GHV�HIIRUWV�GH�FRKpVLRQ�j�OD�FRQILJXUDWLRQ�VXLYDQWH� ቐ
ܰ ൌ Ͳ ௧ܯ ൌ Ͳ
௬ܶ ് Ͳ ௙௬ܯ ൌ Ͳ
௭ܶ ൌ Ͳ ௙௭ܯ ് Ͳ

ቑ
௫ǡ௬ǡ௭ீ

�

0(+2'2/2*,(�'¶(78'(�

��±�'pWHUPLQHU�OH�WRUVHXU�GHV�HIIRUWV�GH�FRKpVLRQ�WRXW�OH�ORQJ�GH�OD�SRXWUH��

��±�7UDFHU�OH�GLDJUDPPH�GHV�HIIRUWV�WUDQFKDQWV�HW�GHV�PRPHQWV�IOpFKLVVDQW��

� 9pULILHU�OD�UHODWLRQ� ௬ܶሺݔሻ ൌ �െܯ�ᇱ
௙௭ሺݔሻ��SRXU�FKDTXH�WURQoRQ��

��±�(Q�GpGXLUH�O¶DEVFLVVH�GH�OD�VHFWLRQ�OD�SOXV�VROOLFLWpH��DX�SRLQW�*�R��หܯ௙௭ห�݁݅ݔܽ݉�ݐݏሻ��

��±�(FULUH�O¶H[SUHVVLRQ�GH�ȁߪȁ�݉ܽ݅ݔ�

ȁߪȁெ௔௫௜ ൌ
หெ೑೥หಾೌೣ೔

ூಸ೥
Ǥ ����௠௔௫௜ݕ��

ߤ ൌ ܫீ ௭
௠௔௫௜ݕ

ൌ ��ǡ݊݋݅ݔ݈݂݁�݁݀�݈݁ݑ݀݋݉
�݁ݎݐݑ݋݌�݈ܽ�݁݀�݊݋݅ݐܿ݁ݏ�݈ܽ�ݎ݁݊݅݉ݎ݁ݐ±݀�ݎݑ݋݌�ݏݎݑ݁ݐܿݑݎݐݏ݊݋ܿ�ݏ݁ݑ݃݋݈ܽݐܽܿ�ݏ݈݁�ݏ݊ܽ݀�±݊݊݋݀�
��

4XHOTXHV�H[SUHVVLRQV�GH�ீܫ ௓�SRXU�GHV�VHFWLRQV�SDUWLFXOLqUHV�

�

�
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��±�(FULUH�OD�FRQGLWLRQ�GH�UpVLVWDQFH�&RQGLWLRQ�GH�UpVLVWDQFH�HQ�FRQVLGpUDQW�TXH�OD�FRQWUDLQWH�
QRUPDOH�GH�IOH[LRQ�HVW�SUpSRQGpUDQWH�VXU�OD�FRQWUDLQWH�WDQJHQWLHOOH�GH�IOH[LRQ��

ȁߪȁெ௔௫௜ ൑ ܴ௣௘ݐ݅݋ݏ��
หܯ௙௭หெ௔௫௜

ܫீ ௭
Ǥ ௠௔௫௜ݕ ൑�ܴ௉௘�

'pWHUPLQHU�OD�VHFWLRQ�PLQLPDOH�HQ�GpWHUPLQDQW�OH�PRGXOH�GH�IOH[LRQ��

352%/(0(6���9RLU�ILFKH�7'�


