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(QVHLJQHPHQW�2EOLJDWRLUH &RHIILFLHQW����

'XUpH�GH�O¶pSUHXYH�����KHXUHV��

/
XVDJH�GH�WRXW�PRGqOH�GH�FDOFXODWULFH��DYHF�RX�VDQV�PRGH�H[DPHQ���
HVW�DXWRULVp�

/H�VXMHW�HVW�FRPSRVp�GH�TXDWUH�H[HUFLFHV�LQGpSHQGDQWV���
/H�FDQGLGDW�GRLW�WUDLWHU�WRXV�OHV�H[HUFLFHV��
/H�FDQGLGDW�HVW�LQYLWp�j�IDLUH�ILJXUHU�VXU�OD�FRSLH�WRXWH�WUDFH�GH�UHFKHUFKH��PrPH�LQFRPSOqWH�RX�
QRQ�IUXFWXHXVH��TX¶LO�DXUD�GpYHORSSpH���
,O�HVW�UDSSHOp�TXH�OD�TXDOLWp�GH�OD�UpGDFWLRQ��OD�FODUWp�HW�OD�SUpFLVLRQ�GHV�UDLVRQQHPHQWV�HQWUHURQW�
SRXU�XQH�SDUW�LPSRUWDQWH�GDQV�O¶DSSUpFLDWLRQ�GHV�FRSLHV��

$YDQW�GH�FRPSRVHU��OH�FDQGLGDW�V¶DVVXUHUD�TXH�OH�VXMHW�FRPSRUWH�ELHQ���SDJHV�
QXPpURWpHV�GH���j����
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([HUFLFH������SRLQWV��� �&RPPXQ�j�WRXV�OHV�FDQGLGDWV

'DQV�FHW�H[HUFLFH��RQ�PXQLW�OH�SODQ�G¶XQ�UHSqUH�RUWKRQRUPp��

2Q�D�UHSUpVHQWp�FL�GHVVRXV�OD�FRXUEH�G¶pTXDWLRQ���

ݕ ൌ
ଵ

ଶ
ሺ�௫  �ି௫ െ ʹሻ���

&HWWH�FRXUEH�HVW�DSSHOpH�XQH�©�FKDvQHWWH�ª��

2Q� V¶LQWpUHVVH� LFL� DX[� ©�DUFV� GH� FKDvQHWWH�ª� GpOLPLWpV� SDU� GHX[� SRLQWV� GH� FHWWH� FRXUEH�
V\PpWULTXHV�SDU�UDSSRUW�j�O¶D[H�GHV�RUGRQQpHV��
8Q�WHO�DUF�HVW�UHSUpVHQWp�VXU�OH�JUDSKLTXH�FL�GHVVRXV�HQ�WUDLW�SOHLQ��
2Q�GpILQLW�OD�©�ODUJHXU�ª�HW�OD�©�KDXWHXU�ª�GH�O¶DUF�GH�FKDvQHWWH�GpOLPLWp�SDU�OHV�SRLQWVܯ��HWܯ�Ԣ
FRPPH�LQGLTXp�VXU�OH�JUDSKLTXH��

/H�EXW�GH�O¶H[HUFLFH�HVW�G¶pWXGLHU�OHV�SRVLWLRQV�SRVVLEOHV�VXU�OD�FRXUEH�GX�SRLQWܯ��G¶DEVFLVVHݔ�
VWULFWHPHQW�SRVLWLYH�DILQ�TXH�OD�ODUJHXU�GH�O¶DUF�GH�FKDvQHWWH�VRLW�pJDOH�j�VD�KDXWHXU���

�� -XVWLILHU� TXH� OH� SUREOqPH� pWXGLp� VH� UDPqQH� j� OD� UHFKHUFKH� GHV� VROXWLRQV� VWULFWHPHQW�
SRVLWLYHV�GH�O¶pTXDWLRQ�ሺܧሻ  ��௫  �ି௫ െ Ͷݔ െ ʹ ൌ Ͳ��

�� 2Q�QRWH�݂�OD�IRQFWLRQ�GpILQLH�VXU�O¶LQWHUYDOOH�ሾͲ�Ǣ�λሾ�SDU���

݂ሺݔሻ ൌ �௫  �ି௫ െ Ͷݔ െ ʹǤ

D��9pULILHU�TXH�SRXU�WRXWݔ�  Ͳ��݂ሺݔሻ ൌ ݔ ቀ
ୣೣ

௫
െ Ͷቁ  �ି௫ െ ʹ��

E��'pWHUPLQHU� ���
௫՜ାஶ

݂ሺݔሻ��

�� D��2Q�QRWH�݂Ԣ� OD� IRQFWLRQ�GpULYpH�GH� OD� IRQFWLRQ�݂��&DOFXOHU�݂ᇱሺݔሻ��Rݔ���DSSDUWLHQW�j�
O¶LQWHUYDOOH�ሾͲ�Ǣ �λሾ��

E��0RQWUHU�TXH�O¶pTXDWLRQ�݂ᇱሺݔሻ ൌ Ͳ�pTXLYDXW�j�O¶pTXDWLRQ���ሺ�௫ሻଶ െ Ͷ�௫ െ ͳ ൌ Ͳ��

F�� (Q� SRVDQW�ܺ ൌ �௫��PRQWUHU� TXH� O¶pTXDWLRQ�݂ᇱሺݔሻ ൌ Ͳ� DGPHW� SRXU� XQLTXH� VROXWLRQ�
UpHOOH�OH�QRPEUH���ሺʹ  ξͷሻ��

��� 2Q�GRQQH�FL�GHVVRXV�OH�WDEOHDX�GH�VLJQHV�GH�OD�IRQFWLRQ�GpULYpH�݂Ԣ�GH�݂���

ݔ �� � ��ሺʹ  ξͷሻ λ
݂ᇱሺݔሻ െ Ͳ 

D��'UHVVHU�OH�WDEOHDX�GH�YDULDWLRQV�GH�OD�IRQFWLRQ�݂��

E��'pPRQWUHU�TXH�O¶pTXDWLRQ�݂ሺݔሻ ൌ Ͳ�DGPHW�XQH�XQLTXH�VROXWLRQ�VWULFWHPHQW�SRVLWLYH�
TXH�O¶RQ�QRWHUDߙ��
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���� 2Q�FRQVLGqUH�O¶DOJRULWKPH�VXLYDQW�R��OHV�YDULDEOHV�ܽ��ܾ�HW�݉�VRQW�GHV�QRPEUHV�UpHOV���

7DQW�TXH�ܾ െ ܽ  Ͳǡͳ IDLUH���
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ܾ ՚ ݉
6LQRQ���

ܽ ՚ ݉

)LQ�6L�

)LQ�7DQW�TXH�

D�� $YDQW� O¶H[pFXWLRQ� GH� FHW�
DOJRULWKPH�� OHV� YDULDEOHV� ܽ� HW� ܾ
FRQWLHQQHQW� UHVSHFWLYHPHQW� OHV�
YDOHXUV�ʹ�HW�͵��
4XH� FRQWLHQQHQW�HOOHV� j� OD� ILQ� GH�
O¶H[pFXWLRQ�GH�O¶DOJRULWKPH�"�
2Q� MXVWLILHUD� OD� UpSRQVH� HQ�
UHSURGXLVDQW� HW� HQ� FRPSOpWDQW� OH�
WDEOHDX�FL�FRQWUH�DYHF�OHV�GLIIpUHQWHV�
YDOHXUV� SULVHV� SDU� OHV� YDULDEOHV�� j�
FKDTXH�pWDSH�GH�O¶DOJRULWKPH��
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E�� &RPPHQW� SHXW�RQ� XWLOLVHU� OHV�
YDOHXUV� REWHQXHV� HQ� ILQ�
G¶DOJRULWKPH� j� OD� TXHVWLRQ�
SUpFpGHQWH�"�

��
/D�*DWHZD\�$UFK��pGLILpH�GDQV�OD�
YLOOH� GH� 6DLQW�/RXLV� DX[� eWDWV�
8QLV��D�O¶DOOXUH�FL�FRQWUH��
6RQ�SURILO�SHXW�rWUH�DSSURFKp�SDU�
XQ�DUF�GH�FKDvQHWWH�UHQYHUVp�GRQW�
OD�ODUJHXU�HVW�pJDOH�j�OD�KDXWHXU��

/D�ODUJHXU�GH�FHW�DUF��H[SULPpH�HQ�PqWUH��HVW�pJDOH�DX�GRXEOH�GH�OD�VROXWLRQ�VWULFWHPHQW�
SRVLWLYH�GH�O¶pTXDWLRQ����
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'RQQHU�XQ�HQFDGUHPHQW�GH�OD�KDXWHXU�GH�OD�*DWHZD\�$UFK�
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([HUFLFH������SRLQWV��� �&RPPXQ�j�WRXV�OHV�FDQGLGDWV

/HV�SDUWLHV�$�HW�%�GH�FHW�H[HUFLFH�VRQW�LQGpSHQGDQWHV��

/H�YLUXV�GH�OD�JULSSH�DWWHLQW�FKDTXH�DQQpH��HQ�SpULRGH�KLYHUQDOH��XQH�SDUWLH�GH�OD�SRSXODWLRQ�
G¶XQH�YLOOH��
/D�YDFFLQDWLRQ�FRQWUH�OD�JULSSH�HVW�SRVVLEOH���HOOH�GRLW�rWUH�UHQRXYHOpH�FKDTXH�DQQpH��

3DUWLH�$�

/¶HIILFDFLWp�GX�YDFFLQ�FRQWUH�OD�JULSSH�SHXW�rWUH�GLPLQXpH�HQ�IRQFWLRQ�GHV�FDUDFWpULVWLTXHV�
LQGLYLGXHOOHV� GHV� SHUVRQQHV� YDFFLQpHV�� RX� HQ� UDLVRQ� GX� YDFFLQ�� TXL� Q¶HVW� SDV� WRXMRXUV�
WRWDOHPHQW�DGDSWp�DX[�VRXFKHV�GX�YLUXV�TXL�FLUFXOHQW��,O�HVW�GRQF�SRVVLEOH�GH�FRQWUDFWHU�OD�
JULSSH�WRXW�HQ�pWDQW�YDFFLQp��
8QH�pWXGH�PHQpH�GDQV�OD�SRSXODWLRQ�GH�OD�YLOOH�j�O¶LVVXH�GH�OD�SpULRGH�KLYHUQDOH�D�SHUPLV�GH�
FRQVWDWHU�TXH���
� ����GH�OD�SRSXODWLRQ�HVW�YDFFLQpH���
� ���GHV�SHUVRQQHV�YDFFLQpHV�RQW�FRQWUDFWp�OD�JULSSH���
� ����GH�OD�SRSXODWLRQ�D�FRQWUDFWp�OD�JULSSH��

2Q� FKRLVLW� XQH� SHUVRQQH� DX� KDVDUG� GDQV� OD� SRSXODWLRQ� GH� OD� YLOOH� HW� RQ� FRQVLGqUH� OHV�
pYpQHPHQWV���
9���©�OD�SHUVRQQH�HVW�YDFFLQpH�FRQWUH�OD�JULSSH�ª���
*���©�OD�SHUVRQQH�D�FRQWUDFWp�OD�JULSSH�ª��

�� D��'RQQHU�OD�SUREDELOLWp�GH�O¶pYpQHPHQW�*��

E��5HSURGXLUH�O¶DUEUH�SRQGpUp�FL�GHVVRXV�HW�FRPSOpWHU�OHV�SRLQWLOOpV�LQGLTXpV�VXU�TXDWUH�
GH�VHV�EUDQFKHV��

�� 'pWHUPLQHU�OD�SUREDELOLWp�TXH�OD�SHUVRQQH�FKRLVLH�DLW�FRQWUDFWp�OD�JULSSH�HW�VRLW�YDFFLQpH��

�� /D�SHUVRQQH�FKRLVLH�Q¶HVW�SDV�YDFFLQpH��0RQWUHU�TXH�OD�SUREDELOLWp�TX¶HOOH�DLW�FRQWUDFWp�
OD�JULSSH�HVW�pJDOH�j�������
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3DUWLH�%�

'DQV�FHWWH�SDUWLH��OHV�SUREDELOLWpV�GHPDQGpHV�VHURQW�GRQQpHV�j�ͳͲିଷ�SUqV��

8Q�ODERUDWRLUH�SKDUPDFHXWLTXH�PqQH�XQH�pWXGH�VXU�OD�YDFFLQDWLRQ�FRQWUH�OD�JULSSH�GDQV�FHWWH�
YLOOH���

$SUqV�OD�SpULRGH�KLYHUQDOH��RQ�LQWHUURJH�DX�KDVDUG�݊�KDELWDQWV�GH�OD�YLOOH��HQ�DGPHWWDQW�TXH�
FH�FKRL[�VH�UDPqQH�j�݊�WLUDJHV�VXFFHVVLIV�LQGpSHQGDQWV�HW�DYHF�UHPLVH��2Q�VXSSRVH�TXH�OD�
SUREDELOLWp�TX¶XQH�SHUVRQQH�FKRLVLH�DX�KDVDUG�GDQV�OD�YLOOH�VRLW�YDFFLQpH�FRQWUH�OD�JULSSH�HVW�
pJDOH�j������
2Q� QRWH� ܺ� OD� YDULDEOH� DOpDWRLUH� pJDOH� DX� QRPEUH� GH� SHUVRQQHV� YDFFLQpHV� SDUPL� OHV� ݊
LQWHUURJpHV��

�� 4XHOOH�HVW�OD�ORL�GH�SUREDELOLWp�VXLYLH�SDU�OD�YDULDEOH�DOpDWRLUH�ܺ�"�

�� 'DQV�FHWWH�TXHVWLRQ��RQ�VXSSRVH�TXH��݊ ൌ ͶͲ��

D�� 'pWHUPLQHU� OD� SUREDELOLWp� TX¶H[DFWHPHQW� ��� GHV� ��� SHUVRQQHV� LQWHUURJpHV� VRLHQW�
YDFFLQpHV��

E�� 'pWHUPLQHU� OD� SUREDELOLWp� TX¶DX� PRLQV� OD� PRLWLp� GHV� SHUVRQQHV� LQWHUURJpHV� VRLW�
YDFFLQpH��

�� 2Q�LQWHUURJH�XQ�pFKDQWLOORQ�GH�͵ͷͲ�KDELWDQWV�GH�OD�YLOOH��F¶HVW�j�GLUH�TXH�O¶RQ�VXSSRVH�
LFL�TXH�݊ ൌ ͵ͷͲ��

� � 2Q�QRWH�ܼ�OD�YDULDEOH�DOpDWRLUH�GpILQLH�SDU����ܼ ൌ
ିଵହ

ଷ
���

2Q�DGPHW�TXH�OD�ORL�GH�SUREDELOLWp�GH�OD�YDULDEOH�DOpDWRLUH�ܼ�SHXW�rWUH�DSSURFKpH�SDU�OD�
ORL�QRUPDOH�FHQWUpH�UpGXLWH��

(Q�XWLOLVDQW�FHWWH�DSSUR[LPDWLRQ��GpWHUPLQHU�OD�SUREDELOLWp�TX¶LO�\�DLW�HQWUH������HW������
LQGLYLGXV�YDFFLQpV�GDQV�O¶pFKDQWLOORQ�LQWHUURJp��
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([HUFLFH������SRLQWV��� �&RPPXQ�j�WRXV�OHV�FDQGLGDWV

/H�EXW�GH�FHW�H[HUFLFH�HVW�G¶H[DPLQHU��GDQV�GLIIpUHQWV�FDV��VL�OHV�KDXWHXUV�G¶XQ�WpWUDqGUH�VRQW�
FRQFRXUDQWHV��F¶HVW�j�GLUH�G¶pWXGLHU�O¶H[LVWHQFH�G¶XQ�SRLQW�G¶LQWHUVHFWLRQ�GH�VHV�TXDWUH�KDXWHXUV��

2Q�UDSSHOOH�TXH�GDQV�XQ�WpWUDqGUHܳܲܰܯ���OD�KDXWHXU�LVVXH�GHܯ��HVW�OD�GURLWH�SDVVDQW�SDUܯ�
RUWKRJRQDOH�DX�SODQ�ሺܰܲܳሻ��

3DUWLH�$�����eWXGH�GH�FDV�SDUWLFXOLHUV�

2Q�FRQVLGqUH�XQ�FXEHܪܩܨܧܦܥܤܣ���

2Q�DGPHW�TXH�OHV�GURLWHV�ሺܩܣሻǡ ሺܪܤሻǡ ሺܧܥሻ�HW�ሺܨܦሻ��DSSHOpHV�©�JUDQGHV�GLDJRQDOHV�ª�GX�FXEH��
VRQW�FRQFRXUDQWHV��

���� 2Q�FRQVLGqUH�OH�WpWUDqGUHܧܥܤܣ���

D��3UpFLVHU�OD�KDXWHXU�LVVXH�GHܧ��HW�OD�KDXWHXU�LVVXH�GHܥ��GDQV�FH�WpWUDqGUH��

E��/HV�TXDWUH�KDXWHXUV�GX�WpWUDqGUHܧܥܤܣ��VRQW�HOOHV�FRQFRXUDQWHV�"�

���� 2Q�FRQVLGqUH�OH�WpWUDqGUHܨܪܥܣ��HW�RQ�WUDYDLOOH�GDQV�OH�UHSqUH�൫ܣǢ ሬሬሬሬሬԦǡܤܣ ሬሬሬሬሬԦǡܦܣ ��ሬሬሬሬሬԦ൯ܧܣ

D��9pULILHU�TX¶XQH�pTXDWLRQ�FDUWpVLHQQH�GX�SODQ�ሺܪܥܣሻ�HVW��ݔ�� െ ݕ  ݖ ൌ Ͳ��

� E��(Q�GpGXLUH�TXH�ሺܦܨሻ�HVW�OD�KDXWHXU�LVVXH�GHܨ��GX�WpWUDqGUHܨܪܥܣ���

F��3DU�DQDORJLH�DYHF�OH�UpVXOWDW�SUpFpGHQW��SUpFLVHU�OHV�KDXWHXUV�GX�WpWUDqGUHܨܪܥܣ��LVVXHV�
UHVSHFWLYHPHQW�GHV�VRPPHWVܣ��ǡ ��ܪ��HWܥ

�������� /HV�TXDWUH�KDXWHXUV�GX�WpWUDqGUHܨܪܥܣ��VRQW�HOOHV�FRQFRXUDQWHV�"�
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'DQV� OD�VXLWH�GH�FHW�H[HUFLFH��XQ� WpWUDqGUH�GRQW� OHV�TXDWUH�KDXWHXUV�VRQW�FRQFRXUDQWHV�VHUD�
DSSHOp�XQ�WpWUDqGUH�RUWKRFHQWULTXH�

3DUWLH�%�����8QH�SURSULpWp�GHV�WpWUDqGUHV�RUWKRFHQWULTXHV�

'DQV�FHWWH�SDUWLH��RQ�FRQVLGqUH�XQ�WpWUDqGUHܳܲܰܯ��GRQW�OHV�KDXWHXUV�LVVXHV�GHV�VRPPHWVܯ��HW�
ܰ�VRQW�VpFDQWHV�HQ�XQ�SRLQWܭ���/HV�GURLWHV�ሺܭܯሻ�HW�ሺܰܭሻ�VRQW�GRQF�RUWKRJRQDOHV�DX[�SODQV�
ሺܰܲܳሻ�HW�ሺܳܲܯሻ�UHVSHFWLYHPHQW��

�� D��-XVWLILHU�TXH�OD�GURLWH�ሺܲܳሻ�HVW�RUWKRJRQDOH�j�OD�GURLWH�ሺܭܯሻ���RQ�DGPHW�GH�PrPH�TXH�
OHV�GURLWHV�ሺܲܳሻ�HW�ሺܰܭሻ�VRQW�RUWKRJRQDOHV��

E��4XH�SHXW�RQ�GpGXLUH�GH�OD�TXHVWLRQ�SUpFpGHQWH�UHODWLYHPHQW�j�OD�GURLWH�ሺܲܳሻ�HW�DX�
SODQ�ሺܭܰܯሻ�"�-XVWLILHU�OD�UpSRQVH��

���� 0RQWUHU�TXH�OHV�DUrWHV�ሾܰܯሿ�HW�ሾܲܳሿ�VRQW�RUWKRJRQDOHV��

$LQVL��RQ�REWLHQW�OD�SURSULpWp�VXLYDQWH���
6L�XQ�WpWUDqGUH�HVW�RUWKRFHQWULTXH��DORUV�VHV�DUrWHV�RSSRVpHV�VRQW�RUWKRJRQDOHV�GHX[�j�GHX[�
�2Q� GLW� TXH� GHX[� DUrWHV� G¶XQ� WpWUDqGUH� VRQW� ©�RSSRVpHV�ª� ORUVTX¶HOOHV� Q¶RQW� SDV� GH� VRPPHW�
FRPPXQ���

3DUWLH�&�����$SSOLFDWLRQ�

'DQV�XQ�UHSqUH�RUWKRQRUPp��RQ�FRQVLGqUH�OHV�SRLQWV���

ܴ�ሺെ͵�Ǣ ͷ�Ǣ ʹሻ�����ܵሺͳ�Ǣ �Ͷ�Ǣ �െʹሻ������ܶ�ሺͶ�Ǣ �െͳ�Ǣ ͷሻ��HW��ܷ�ሺͶ�Ǣ �Ǣ ͵ሻ��

/H�WpWUDqGUH�ܴܷܵܶ�HVW�LO�RUWKRFHQWULTXH�"�-XVWLILHU�
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([HUFLFH������SRLQWV��������3RXU�OHV�FDQGLGDWV�Q¶D\DQW�SDV�VXLYL�O¶HQVHLJQHPHQW�GH�VSpFLDOLWp�

/H�SODQ�FRPSOH[H�HVW�PXQL�G
XQ�UHSqUH�RUWKRQRUPp�GLUHFW�ሺ�ǡ ���ሬሬሬԦሻݒ�ǡሬሬሬԦݑ

2Q�SRVHݖ� ൌ ͺ�HW��SRXU�WRXW�HQWLHU�QDWXUHO�݊���

ାଵݖ ൌ
͵ െ �ξ͵

Ͷ
ݖ �

2Q�QRWH�� OH�SRLQW�GX�SODQ�G
DIIL[Hݖ���

�� D��9pULILHU�TXH���

͵ െ �ξ͵
Ͷ

ൌ
ξ͵
ʹ
�ି୧�

గ
 ��

� E�� (Q� GpGXLUH� O¶pFULWXUH� GH� FKDFXQ� GHV� QRPEUHV� FRPSOH[HV� ��ଵݖ� ଶݖ HW� ଷݖ VRXV� IRUPH�
H[SRQHQWLHOOH� HW� YpULILHU� TXH� ଷݖ � HVW� XQ� LPDJLQDLUH� SXU� GRQW� RQ� SUpFLVHUD� OD� SDUWLH�
LPDJLQDLUH��

F��5HSUpVHQWHU�JUDSKLTXHPHQW� OHV�SRLQWV������ଵ ���ଶ�HW��ଷ���RQ�SUHQGUD�SRXU�XQLWp� OH�
FHQWLPqWUH��

�� D��'pPRQWUHU�SDU�UpFXUUHQFH�TXH��SRXU�WRXW�HQWLHU�QDWXUHO�Q��

ݖ ൌ ͺ ൈ ቆ
ξ͵
ʹ
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��ି୧
గ
 ���

E��3RXU�WRXW�HQWLHU�QDWXUHO�݊��RQ�SRVHݑ� ൌ ȁݖȁ ��

������'pWHUPLQHU�OD�QDWXUH�HW�OD�OLPLWH�GH�OD�VXLWH ሺݑሻ��

�� D��'pPRQWUHU�TXH��SRXU�WRXW�HQWLHU�QDWXUHO�݇��

ାଵݖ െ ݖ
ାଵݖ

ൌ െ
ͳ

ξ͵
����

�����������(Q�GpGXLUH�TXH��SRXU�WRXW�HQWLHU�QDWXUHO ݇��RQ�D�O¶pJDOLWp�����ାଵ ൌ
ଵ

ξଷ
���ାଵ��

E��3RXU�WRXW�HQWLHU�QDWXUHO�Q��RQ�DSSHOOH�κ�OD�ORQJXHXU�GH�OD�OLJQH�EULVpH�UHOLDQW�GDQV��
��FHW�RUGUH�OHV�SRLQWV��ǡ �ଵǡ �ଶǡ ǥ ǡ �ିଵǡ �����

��2Q�D�DLQVL���κ ൌ ��ଵ  �ଵ�ଶ  ڮ �ିଵ���

�����������'pPRQWUHU�TXH�OD�VXLWH�ሺ�κ ሻ�HVW�FRQYHUJHQWH�HW�FDOFXOHU�VD�OLPLWH��


