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5HSUpVHQWDWLRQ�GH�OD�IRQFWLRQ�I�[� \ [ ��GDQV�XQ�UHSqUH�RUWKRJRQDO�

,O� H[LVWH� XQH� LQILQLWp� GH� IRQFWLRQV� GLIIpUHQWHV� PDLV� TXHOTXHV� XQHV� VRQW� ELHQ� FRQQXHV� HWLQWHUYLHQQHQW�VRXYHQW�HQ�SK\VLTXH�
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5HSUpVHQWDWLRQ�G·XQH�IRQFWLRQ�DIILQH�GDQV�OH�SODQ�3�
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5HSUpVHQWDWLRQ�G·XQH�IRQFWLRQ�ORJDULWKPH�QpSpULHQ�GDQV�OH�SODQ�3�
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5HSUpVHQWDWLRQ�G·XQH�IRQFWLRQ�H[SRQHQWLHOOH��V\PpWULTXH�SDU�UDSSRUW�j�OD�SUHPLqUH�ELVVHFWULFH�G·XQH�IRQFWLRQ�ORJDULWKPH�QpSpULHQ��GDQV�OH�SODQ�3�
)RQFWLRQV�WULJRQRPpWULTXHV/HV� IRQFWLRQV� VLQXV� HW� FRVLQXV� UHSUpVHQWHQW� OD� SRVLWLRQ� GX� SRLQW� 0�[�� \�� VLWXp� VXU� OH� FHUFOHWULJRQRPpWULTXH��F·HVW�j�GLUH�GH�UD\RQ�pJDO�j����
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5HSUpVHQWDWLRQ�GHV�IRQFWLRQ�VLQXV�HW�FRVLQXV�
'(5,9((6
'pILQLWLRQV6RLW�\ I�[��XQH�IRQFWLRQ�j�YDULDEOH�UpHOOH�GH�OD�YDULDEOH�UpHOOH�[��I�[��VHUD�GLWH�GpULYDEOH�HQ�[ � VLOH�UDSSRUW� I [ I [[ [� � � ��� �� WHQG�YHUV�]pUR�ORUVTXH�[�WHQG�YHUV�[��
&HWWH�YDOHXU�OLPLWH�HVW�QRWpH�I�·�[����(OOH�FRQVWLWXH�OD�GpULYpH�GH�I�[��HQ�[���/·H[WHQVLRQ�GH�FHWWHQRWLRQ�j�I�[��FRQGXLW�j�GpILQLU�OD�IRQFWLRQ�GpULYpH�I�·�[��I [ I [[ [� � � ��� �� V·LQWHUSUqWH� JpRPpWULTXHPHQW� FRPPH� OD� SHQWH� GH� OD� GURLWH� GHV� SRLQWV� 0�[�� \�� HW
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,QWHUSUpWDWLRQ�JpRPpWULTXH�GH�OD�GpULYpH�
/H�VLJQH�GH�OD�GpULYpH�LQGLTXH�OD�FURLVVDQFH��I�·�[�!���RX�OD�GpFURLVVDQFH���I�·�[�����GH�OD�IRQFWLRQ�I�/·DQQXODWLRQ�GH�FHWWH�GpULYpH�SRXU�XQH�YDOHXU�[ � LQGLTXH�XQ�H[WUHPXP��PLQLPXP�RX�PD[LPXP��
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5HSUpVHQWDWLRQ�JUDSKLTXH�GH�OD�GpULYpH�VHFRQGH��GX�SRLQW�G·LQIOH[LRQ�HW�GH�OD�FRQFDYLWp�
3URSULpWpVx /D�GpULYDWLRQ�HVW�XQH�RSpUDWLRQ�OLQpDLUH���^ $I�[��%J�[�`�· $I�·�[��%J�·�[��x /D�GpULYDWLRQ�G·XQ�SURGXLW���I�[��J�[��HVW�GH�OD�IRUPH�I�·�[�J�[����I�[�J�·�[��x /D�GpULYDWLRQ�G·XQ�UDSSRUW��� IJ HVW�GH�OD�IRUPH I J IJJ
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x /D� GpULYpH� G·XQH� IRQFWLRQ� GH� IRQFWLRQ� HVW� pJDOH� DX� SURGXLW� GHV� GpULYpHV� GHV� GHX[IRQFWLRQV�+�·�[� ^J>I�[�@`�· �J�·>I�[�@�I�·�[��x /D�GpULYpH�GH�OQ�[��HVW�pJDOH�j� �[ �x /D�GpULYpH�GH�H[ HVW�pJDOH�j�H[�x /D�GpULYpH�GH�VLQ�[��HW�FRV�[��VRQW�UHVSHFWLYHPHQW�FRV�[��HW��VLQ�[��x /D�FRPELQDLVRQ�GH�FHV�SURSULpWpV�FRQGXLW�j�SOXVLHXUV�DXWUHV�TXL�VHURQW�GpYHORSSpHV�VRXVIRUPH�G·H[HUFLFHV�
6(5,(6
/H� GpYHORSSHPHQW� G·XQH� IRQFWLRQ� HQ� VpULH� MRXH� XQ� U{OH� FRQVLGpUDEOH� WDQW� SRXU� OHV� FDOFXOVDQDO\WLTXHV�TXH�O·pYDOXDWLRQ�QXPpULTXH�
)RUPXOH�GH�WD\ORU3RXU�XQH�IRQFWLRQ�FRQWLQ�PHQW�GpULYDEOH�HQ�[ [ ���RQ�D��I [ K I [ KI [ K I [ KQ I [ K KQ Q Q� � � � 
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/·DSSOLFDWLRQ�GH� OD� IRUPXOH�GH�7D\ORU�Q·HVW�SDV� OH� VHXO�PRGH�G·REWHQWLRQ� GHV�GpYHORSSHPHQWV� HQVpULH�� 2Q� SHXW� HQ� HIIHW� PDQLSXOHU� OHV� GpYHORSSHPHQWV� FRPPH� GHV� SRO\Q{PHV� HW� GRQF� HQ� IDLUH� GHVSURGXLWV��GHV�pOpYDWLRQV�j�GHV�SXLVVDQFHV�GLIIpUHQWHV����
'LIIpUHQWLHOOHV'DQV�O·H[SUHVVLRQ�JpQpUDOH�GX�GpYHORSSHPHQW�HQ�VpULH�GH�7D\ORU��XQ�U{OH�SDUWLFXOLHU�HVW�MRXp�SDUFHOXL�TXL�Q·HVW�SRXVVp�TX·DX�SUHPLHU�RUGUH��Q ���2Q�D�DLQVL�I�[��K� I�[���KI�·�[���KH�K��4XH�O·RQ�SHXW�HQFRUH�pFULUH�I�[��K����I�[��� �KI�·�[���KH�K��3RXU� K� WHQGDQW� YHUV� ��� F·HVW� j� GLUH� SRXU� XQ� DFFURLVVHPHQW� GH� [ � LQILQLPHQW� SHWLW� QRWp� G[��O·H[SUHVVLRQ�SUpFpGHQWH�GHYLHQW��I�[��G[�����I�[��� �G[�I�·�[���G[�H�G[���/H�SURGXLW�G[�H�G[���pWDQW�XQ� LQILPHQW�SHWLW�G·RUGUH�VXSpULHXU�j�G[�I� ·�[��� O·DSSUR[LPDWLRQ� DLQVLHIIHFWXpH�FRQGXLW�j��I�[��G[�����I�[��� �G[�I�·�[���&HWWH�H[SUHVVLRQ�pWDQW�YDODEOH�� [���HOOH�SHXW�GRQF�rWUH�pFULWH�SRXU�[ [���'·DXWUH�SDUW��OH�WHUPH�jJDXFKH�GH�FHWWH�pTXDWLRQ�UHSUpVHQWH�O·DFFURLVVHPHQW�GH�OD�IRQFWLRQ�I�HQ�[ � HW�VHUD�QRWp�GI�2Q�REWLHQW�GRQF�GI I�·�[��G[�RX�HQFRUH� GIG[  I�·�[���QRWDWLRQ�FRXUDPPHQW�XWLOLVpH�
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�� 'H�PrPH�SRXU�\ H�D[�E��\ H�D[��E[�F�
�� 'H�PrPH�SRXU�\ FRV�D[�E���\ FRV�D[��E[�F��
�� 'H�PrPH�SRXU�\ VLQ�D[�E���\ VLQ�D[��E[�F��
�� 'H�PrPH�SRXU�\ WJ�D[�E���\ WJ�D[��E[�F��
�� 'pPRQWUHU�TXH�^I�[�Q`· Q^I�[�`Q�� I·�[��
�� (IIHFWXHU�OH�GpYHORSSHPHQW�HQ�VpULH�GH���VLQ�[��
�� (IIHFWXHU�OH�GpYHORSSHPHQW�HQ�VpULH�GH��� FRV�[��
��� (IIHFWXHU�OH�GpYHORSSHPHQW�HQ�VpULH�GH���OQ���[��
��� (IIHFWXHU�OH�GpYHORSSHPHQW�HQ�VpULH�GH��� WJ�[��
�� 7URXYHU�SRXU�FKDFXQ�GH�FHV�FDV��������V·LO�H[LVWH�GHV�H[WUHPXP�RX�GHV�SRLQWV�G·LQIOH[LRQ�
�� 6DFKDQW�TXH�O·HDX�ERXW�j����&�VRXV�XQH�SUHVVL RQ�GH�������N3D�HW�TXH�OD�UHODWLRQ�FDUDFWpULVDQWXQ�pTXLOLEUH�PRQRYDULDQW�HVW�GH� OD�IRUPH�/Q�S� � �' '+57 65 �(TXDWLRQ�GH�2OGKDP�&ODSH\URQ��FDOFXOHU�O·HQWKDOSLH�PRODLUH�HW�PDVVLTXH�GH�FKDQJHPHQW�GH�SKDVH��YDSRULVDWLRQ��GH�O·HDX�
�� 'H�O·HDX�FKDXGH�VDQLWDLUH�j�XQH�WHPSpUDWXUH7K FLUFXOH�GDQV�XQ�WXEH�HQ�FXLYUH�G·pSDLVVHXUHF HW� GH� FRQGXFWLYLWp� WKHUPLTXH� OF DYHF� XQFRHIILFLHQW�G·pFKDQJH� KLQW��&H�WX\DX�WUDYHUVHOD� FORLVRQ� G·XQ� JDUDJH� SRXU� DOLPHQWHU� XQUDGLDWHXU�VLWXp�j�O·LQWpULHXU�G·XQH�KDELWDWLRQ�/D� WHPSpUDWXUH�GH� O·DLU� GDQV� FH� JDUDJH� HVW7D HW� O·DEVHQFH� GH� FRXUDQW� G·DLU� DVVXUH� XQFRHIILFLHQW� G·pFKDQJH� FRQYHFWLI� ODPLQDLUHKH[W�� 1DWXUHOOHPHQW�� OH� SURSULpWDLUHFKHUFKDQW� j� PLQLPLVHU� OHV� SHUWHVWKHUPLTXHV� LVROH� FH� WX\DX� DYHF� XQ� SURGXLWFRPPHUFLDO�GH�FRQGXFWLYLWp�WKHUPLTXH�OL�
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�� 0RQWUHU�TXH�OD�GpULYpH�G
XQH�IRQFWLRQ�SDLUH��RX�LPSDLUH��HVW�LPSDLUH��RX�SDLUH���9pULILHU�VXUOHV�H[HPSOHV�SUpFpGHQWV�
�� 2Q�SRVH\ [ [ � �� �� � � ��&DOFXOHU�\·�HW�\··��0RQWUHU�TXH� � � 
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�� 'pULYpHV�VXFFHVVLYHV�GHV�IRQFWLRQV�VXLYDQWHV
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�� 2Q�FRQVLGqUH�OHV�IRQFWLRQV�\�GH�OD�YDULDEOH�[�GpILQLHV�SDU�OHV�pTXDWLRQV�SDUDPpWULTXHV
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6RLW�I�[��XQH�IRQFWLRQ��RQ�DSSHOOH�SULPLWLYH�GH�I�WRXWH�IRQFWLRQ�)�[��TXL�DGPHW�I�[��SRXU�GpULYpH��)�·�[� � G[G)  I�[��6L�)�[��VDWLVIDLW�j�O·pTXDWLRQ�SUpFpGHQWH��LO�HQ�HVW�GH�PrPH�SRXU�OD�IRQFWLRQ�*�[� �)�[��$�R��$�HVWXQH�FRQVWDQWH�,O�H[LVWH�GRQF�XQH�LQILQLWp�GH�SULPLWLYHV�GH�IRQFWLRQV�TXL�RQW�PrPH�GpULYpH�$� WLWUH� G·H[HPSOH�� XQH� OLVWH� GH� SULPLWLYHV� SHXW� rWUH� GUHVVpH� j� SDUWLU� GH� OD� OLVWH� GH� GpULYpHVSUpVHQWpH�GDQV�OD�SUHPLqUH�SDUWLH�
6,*1,),&$7,21�*(20(75,48(
'DQV�OH�SODQ�3��2��[��\���OD�GLIIpUHQWLHOOH� G) I�G[�HVW�UHSUpVHQWpH�SDU�OD�VXUIDFH�GX�UHFWDQJOH��$�GRQW�OHV�FRWpV�VRQW�I�[��HW� G[��6L�RQ�IL[H�OD� ODUJHXU�GX�VHJPHQW� G[��RQ�YRLW�ELHQ�TXH� O·DLUH�FRQVLGpUpHGpSHQG�GH� OD�SRVLWLRQ�GH� O·RULJLQH�GH�FH�VHJPHQW�VXU� O·D[H� 2[��,O�HVW�GRQF�QpFHVVDLUH�GH�GpILQLU�GHX[YDOHXUV� �� O·RULJLQH�HW� OD� ODUJHXU�GX� VHJPHQW� G[�SRXU�FDUDFWpULVHU� O·DLUH�FRQVLGpUpH�� 3DU� FRPPRGLWp�� RQGpILQL�GHX[�ERUQHV��GLWHV�G·LQWpJUDWLRQ��FRUUHVSRQGDQW�DX[�YDOHXUV�H[WUrPHV�GH�[�GX�UHFWDQJOH� ��[�HW[�G[�

/·DLUH��$��IRXUQLW� OD�YDOHXU�GH� OD�GLIIpUHQWLHOOHG6�GH�6�[��HW�RQ�D�GRQF�G6 I�[��G[�HW� G6G[  I�[��6HV�FRQVLGpUDWLRQV�V·pWHQGHQW�j�O·pYDOXDWLRQ�GHVYROXPHV�VHORQ�XQH�GpPDUFKH�VLPLODLUH�HQ�SDVVDQW�G·XQHVSDFH� GH� GHX[� j� WURLV� GLPHQVLRQV� �� G9 6�]��G]� HWG9G]  6�]��

,17(*5$/(�'(�)21&7,21
5HYHQRQV�DX�FDOFXO�GH�O·DLUH�GDQV�OH�SODQ�PDLV�HQFKHUFKDQW�VD�YDOHXU��F·HVW�j�GLUH�OLPLWpH�SDU�OD�FRXUEHGRQQpH�SDU�I�[��� O·D[H�����;��HW� OHV�GHX[�GURLWHV� [ DHW�[ E�
/D�YDOHXU�GH� OD�VXUIDFH�FRQVLGpUpH�HVW�pJDOH�jOD�VRPPH�GHV�VXUIDFHV�pOpPHQWDLUHV�GH�OD�ILJXUH�GRQWOHV� EDVHV� RQW� SRXU� YDOHXU� G[�� 2Q� YRLW� ELHQ� TX·XQHHUUHXU�HVW�FRPPLVH�SRXU�FKDFXQH�GHV�DSSUR[LPDWLRQVR��RQ�FRQVLGqUH�TXH�I�[��HVW�FRQVWDQWH�VXU�O·LQWHUYDOOH>[��[�G[@�

$LQVL��OD�WRWDOLWp�GH�OD�VXUIDFH�HVW�GRQQpH�SDU��

\

[

I�[�
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�$�
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[
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$ I [ G[[ D [ E  o  ¦ � ��
/·HUUHXU� LQWURGXLWH� GDQV� FH� FDOFXO� HVW� GLPLQXpH� VL� OD� YDOHXU� GH� G[� O·HVW� DXVVL�� $LQVL�� XQHGLVFUpWLVDWLRQ�SOXV�ILQH�GH�O·HVSDFH�FRQGXLW�j�XQH�DSSUR[LPDWLRQ�WRXMRXUV�SOXV�¶MXVWH·��&HWWH�QRWLRQ��SOXVSK\VLTXH�TXH�PDWKpPDWLTXH��SHXW�rWUH�SRXVVpH�j�VRQ�H[WUrPH�SRXU�DWWHLQGUH�GHV�YDOHXUV�LQILQLWpVLPDOHVGH� G[�� 'qV� ORUV�� OD� VRPPH� SUpFpGHPPHQW� GpILQLH� WHQG� YHUV� XQH� OLPLWH� �FRUUHVSRQGDQWH� j� OD� VXUIDFHH[DFWH�FRQVLGpUpH��TXL�V·pFULW��

$ I [ G[D
E ³ � ��

R� x OH�VLJQH� ³ HVW�DSSHOp�VLJQH�VRPPH�RX�VLJQH�LQWpJUDOHx D�HW�E�FRQVWLWXHQW�OHV�ERUQHV�G·LQWpJUDWLRQx I�[��HVW�DSSHOp�LQWpJUDQGHx G[�O·pOpPHQW�GLIIpUHQWLHO
2Q�SHXW�DGPHWWUH�TXH�OD�IRQFWLRQ�j�LQWpJUHU�VRLW�QpJDWLYH��FRPPH�F·HVW�OH�FDV�SDU�H[HPSOH�SRXU³ S

S TT� GVLQ �$�SDUWLU�GH�O·H[SUHVVLRQ�GH�O·LQWpJUDOH�SUpFpGHQWH��RQ�REWLHQW�XQH�YDOHXU�UpHOOH�IRQFWLRQ�GHV�GHX[ERUQHV��D�HW�E��SULVHV�HQ�FRPSWH�GDQV�OH�FDOFXO��8QH�WHOOH�LQWpJUDOH�HVW�DSSHOpH� LQWpJUDOH�GpILQLH�(Q�UHYDQFKH��VL�RQ�VXSSRVH�TXH�OD�ERUQH�E�HVW� LQFRQQXH�j�SULRUL��HW�TX·RQ� OXL�GRQQH� OD�YDOHXU� [!D�
O·H[SUHVVLRQ� I [ G[ ) [ ) DD

[ � �� � � � �³  � ��HQFRUH�QRWpH� > @) D[ R��)�HVW�XQH�SULPLWLYH�TXHOFRQTXH�GH�I�[���F·HVW�j
GLUH�GpILQLH�j�XQH�FRQVWDQWH�SUqV��RQ�SDUOH�DORUV� G·LQWpJUDOH�LQGpILQLH TXH�O·RQ�QRWHUD�GpVRUPDLV� I [ G[� �³ �

35235,(7(6�(7�7(&+1,48(6�'·,17(*5$7,21
x /·LQWpJUDWLRQ�HVW�XQH�RSpUDWLRQ�OLQpDLUH��x > � � � �@ � � � �D D D D� � � � � � � �I [ I [ G[ I [ G[ I [ G[�  �³ ³ ³ �x '·DSUqV�OD�IRUPXOH�GH�GpULYDWLRQ�TXH�QRXV�DYRQV�YX���G� XY� XGY�YGX��LO�YLHQW� ³ ³� YGX@XY>XGY �&HWWH�PpWKRGH�HVW�DSSHOpH�LQWpJUDWLRQ�SDU�SDUWLHV�
x 6L�OD�IRQFWLRQ�I�[��HVW�SDLUH��F·HVW�j�GLUH�TXH�I��[� I�[��DORUV� I [ G[ I [ G[D

D
D � � � � ³³�� �� �

x 6L�OD�IRQFWLRQ�I�[��HVW�LPSDLUH��F·HVW�j�GLUH�TXH�I��[� �I�[��DORUV� I [ G[D
D � �  �

�³ � �
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(;(5&,&(6�'·$33/,&$7,21
� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH��� $FRV�ZW��HW�$VLQ�ZW�
� 'RQQHU�OD�YDOHXU�GH�O·LQWpJUDWLRQ�GH�VLQ�W��� FRV�W��HW�WJ�W��SRXU�OHV�ERUQHV�VXLYDQWHV��>���S@� >���S��@� >���S��@� >�S��S@� >�S����S��@� >�S����S��@�
� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH��� �D[ �
� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH���H �D[�
� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH���[ ��D�
� &DOFXOHU�OD�VXUIDFH�G·XQ�GLVTXH�HQ�FRQVLGpUDQW�O·DQJOH� GT FRPPH�pOpPHQW�GLIIpUHQWLHO�
� &DOFXOHU�OD�VXUIDFH�G·XQ�GLVTXH�HQ�FRQVLGpUDQW�OH�UD\RQ� GU�FRPPH�pOpPHQW�GLIIpUHQWLHO�
� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH���OQ�[��
� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH��� [OQ�[��
�� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH��� [QOQ�[��
�� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH���FRV �T�
�� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH���VLQ �T�
�� &DOFXOHU�O·LQWpJUDOH�LQGpILQLH�GH���VLQTFRVT�
�� &DOFXOHU�OH�WUDYDLO�PLV�HQ�MHX�ORUV�GH�OD�WUDQVIRUPDWLRQ�LVRWKHUPH�G·XQ�JD]�SDUIDLW�
�� &DOFXOHU� OH� WUDYDLO� PLV� HQ� MHX� ORUV� GH� OD� WUDQVIRUPDWLRQ� DGLDEDWLTXH� UpYHUVLEOH� G·XQ� JD]SDUIDLW�
�� &DOFXOHU�OH�WUDYDLO�PLV�HQ�MHX�ORUV�GH�OD�WUDQVIRUPDWLRQ�LVRFKRUH�G·XQ�JD]�SDUIDLW�
�� &DOFXOHU�OH�WUDYDLO�PLV�HQ�MHX�ORUV�GH�OD�WUDQVIRUPDWLRQ�LVREDUH�G·XQ�JD]�SDUIDLW�
�� &DOFXOHU�OHV�LQWpJUDOHV�VXLYDQWHV��[ H G[[�³ [ [ G[� ���³ [ G[[ �� ��� ��³ [ [G[VLQ³ [FK[G[³

OQ [G[³ [ [G[� FRV³ [ [G[OQ³ [D G[[³
�� &DOFXOHU�OHV�LQWpJUDOHV�VXLYDQWHV �G[[FRV³ G[ [��³ FRV FRV� [G[³ VLQFRV[G[[�³ VLQ� [G[³

VLQ FRV� �[ [G[³ WJ [G[�³
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(48$7,216�',))(5(17,(//(6
,1752'8&7,21
8QH� pTXDWLRQ� GLIIpUHQWLHOOH� HVW� XQH� UHODWLRQ� HQWUH� XQH� IRQFWLRQ� I�[�� GRQW� O·H[SUHVVLRQ� HVWLQLWLDOHPHQW�LQFRQQXH�HW�XQ�FHUWDLQ�QRPEUH�GH�VHV�GpULYpHV��/·RUGUH�GH�O·('�HVW�GRQQp�SDU�O·RUGUH�OH�SOXVpOHYp�GHV�GpULYpHV�LQWHUYHQDQW�GDQV�FHWWH�UHODWLRQ�
/·REMHFWLI� OLp� j� OD� GpILQLWLRQ� GH� O·pTXDWLRQ� GLIIpUHQWLHOOH� HVW� OD� GpWHUPLQDWLRQ� GH� OD� IRQFWLRQLQFRQQXH�I�[���)DLVDQW�DSSHO�DX�FDOFXO�LQWpJUDO��LO�HVW�FODLU�TXH�O·H[SUHVVLRQ�GH�OD�IRQFWLRQ�VROXWLRQ�VHUD�HQIDLW� GpILQLH� j� XQH� FRQVWDQWH� DGGLWLYH� SUqV�� TXL� VHUD� FRQQXH� JUkFH� DX[� FRQGLWLRQV� DX[� OLPLWHV� TXLDFFRPSDJQHQW�V\VWpPDWLTXHPHQW�WRXW�SUREOqPH�SK\VLTXH�/HV�PpWKRGHV�GH�UpVROXWLRQ�VRQW�GH�GHX[�W\SHV��DQDO\WLTXHV�HW�QXPpULTXHV��/D�SUHPLqUH�FDWpJRULHVXSSRVH� TXH� OH� SUREOqPH� SRVp� VDWLVIDVVH� j� SOXVLHXUV� FRQGLWLRQV� DILQ� TXH� SXLVVH� OXL� rWUH� DSSOLTXpGLIIpUHQWHV� ¶UHFHWWHV·� SHUPHWWDQW� VD� UpVROXWLRQ�� 'qV� TXH� OH� SUREOqPH� VH� VLWXH� HQ� GHKRUV� GH� FHV� FDVSDUWLFXOLHUV��O·RXWLO�TXL�HVW�OH�SOXV�j�PrPH�G·DFFpGHU�j�OD�VROXWLRQ�UHSRVH�VXU�GHV�PpWKRGHV�QXPpULTXHV�GHUpVROXWLRQ�� &HV� GHUQLqUHV� WHQGHQW� j� VH� JpQpUDOLVHU� FDU� LO� HVW� FODLU� TXH� OHV� pTXDWLRQV� GLIIpUHQWLHOOHVGHYLHQQHQW�GH�SOXV�HQ�SOXV�FRPSOH[HV�j�PHVXUH�TXH�OHV�K\SRWKqVHV�SHUPHWWDQW�GH�OHV�pFULUH�SUHQQHQW�HQFRPSWH�OD�UpDOLWp�SK\VLTXH�GX�SKpQRPqQH��$LQVL��OHV�VROXWLRQV�UHODWLYHV�DX[�('�ELHQ�FRQQXHV�HQ�SK\VLTXH�WUDQVIHUW�GH�PDVVH��GH�FKDOHXU������QH�VRQW�YDODEOHV�TXH�SRXU�GHV�¶FDV�pFROH·��F·HVW�j�GLUH�SRVpHV�DYHF�GHVK\SRWKqVHV�VLPSOLILFDWULFHV��/H�FDV�SDUWLFXOLHU�GHV�pTXDWLRQV�GLIIpUHQWLHOOHV�QRQ�OLQpDLUHV�IDLW�ODUJHPHQWDSSHO�DX[�UpVROXWLRQV�QXPpULTXHV��&HV�PpWKRGHV�QH�VHURQW�SDV�GpYHORSSpHV�LFL��HQ�UHYDQFKH�OD�IDoRQ�GHGpILQLU�O·('�TXL�SUpFqGH�VD�UpVROXWLRQ�\�VHUD�DERUGpH�'DQV�OH�FDV�G·('�VLPSOHV��OD�UDSLGLWp�DYHF�ODTXHOOH�HOOHV�SHXYHQW�rWUH�UpVROXHV�DQDO\WLTXHPHQW�UHQGO·HPSORL� GH� PpWKRGHV� QXPpULTXHV� VRXYHQW� SOXV� ORXUGHV�� /HV� GLIIpUHQWV� WUDYDX[� TXL� RQW� SUpFpGp� OHGpYHORSSHPHQW�GH�O·RXWLO� LQIRUPDWLTXH�RQW�SHUPLV�QpDQPRLQV�OD�UpVROXWLRQ�GH�QRPEUH�GH�FHV�SUREOqPHVSK\VLTXHV�VLPSOHV�HW�OHV�PpWKRGHV�RQW�pWp�FODVVpHV�G·DSUqV�OD�IRUPH�JOREDOH�GH�O·pTXDWLRQ�GLIIpUHQWLHOOH�
(48$7,216�/,1($,5(6�'8�35(0,(5�25'5(�$�&2()),&,(176�&2167$176�
/·H[SUHVVLRQ�JpQpUDOH�GH�FH�W\SH�G·('�HVW�GH�OD�IRUPH��GI [G[ I [ J [� � � � � ��  O �(TXDWLRQV�VDQV�VHFRQG�PHPEUH,O�V·DJLW�HQ�IDLW�G·XQ�FDV�SDUWLFXOLHU�GH�OD�SUpFpGHQWH�H[SUHVVLRQ�R��J�[� ��/·('�V·pFULW�GRQF� GI [G[ I [� � � ��  O � ��VRLW�HQFRUH� II
  �O �/D�UpVROXWLRQ�HQ�HVW�DORUV�pYLGHQWH��SXLVTXH�O·RQ�UHFRQQDvW�OD�GpULYpH�ORJDULWKPLTXH� G�/Q�I�[�G[ �$LQVL��G/Q�I� �OG[�GRQQH��XQH�IRLV�LQWpJUp��/Q�I� D �O[�R��D�HVW�XQH�FRQVWDQWH�G·LQWpJUDWLRQ�/H�FDOFXO�GH�I�GRQQH�DORUV�I�[� &H�OO[ R��& HD�(Q� SK\VLTXH� OHV� FRQGLWLRQV� DX[� OLPLWHV� SHUPHWWHQW� GH� OHYHU� O·LQGpWHUPLQDWLRQ� GH� D� �RX� &�� SRXUREWHQLU�XQH�VHXOH�H[SUHVVLRQ�GH�I�[��FRUUHVSRQGDQW�DX�SUREOqPH�HQYLVDJp��6XSSRVRQV�TXH�VRLW�FRQQXH�ODYDOHXU�I�[����OD�VROXWLRQ�XQLTXH�HVW�DORUV��I�[� I�[��H�O�[�[���
(TXDWLRQV�DYHF�VHFRQG�PHPEUH
/D� PpWKRGH� JpQpUDOHPHQW� XWLOLVpH� SRXU� UpVRXGUH� OHV� pTXDWLRQV� GLIIpUHQWLHOOHV� GH� OD� IRUPHGI [G[ I [ J [� � � � � ��  O HVW�DSSHOpH�j�YDULDWLRQ�GH�OD�FRQVWDQWH�
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(OOH� FRQVLVWH� j� V·LQVSLUHU� OH� OD� SUpFpGHQWH�PpWKRGH�PDLV� HQ� UHPSODoDQW� OD� FRQVWDQWH� &� SDU� XQHIRQFWLRQ�&�[��$LQVL��SRVRQV�I�[� &�[�H�O[ TXL�GRQQH�DSUqV�GpULYDWLRQ�I· &·�[��H�O[�O &�[��H�O[�(Q�UHSRUWDQW�FHV�GHX[�H[SUHVVLRQ�GDQV�O·('��RQ�REWLHQW�&·�[��H �O[ J�[���VRLW�&�[� J [ H G[[� � O³ �
(48$7,216�/,1($,5(6�'8�6(&21'�25'5(�$�&2()),&,(176�&2167$176�
(TXDWLRQV�VDQV�VHFRQG�PHPEUH
/D�IRUPH�JpQpUDOH�GH�FHV�('�HVW��� G \G[ I G \G[ \�� ��� �� �  HZ �H ����
/H�FDV�I � Z �� ��FRQGXLW�j�\ D[�E�/H�FDV�I ��FRQGXLW�j��\ $HZ�[�%H�Z�[ SRXU�H ��\ $FRV�Z�[��%VLQ�Z�[��SRXU�H ���
2Q�VHQW�ELHQ�j�WUDYHUV�FHV�FDV�SDUWLFXOLHUV�TXH�OHV�VROXWLRQV�GH�O·pTXDWLRQ�JpQpUDOH�VRQW�GH�W\SHH[SRQHQWLHOOH�\ $HU[�&HWWH� IRQFWLRQ�� XQH� IRLV� GpULYpH� �MXVTX·j� O·RUGUH� ���� HVW� LQWURGXLWH� GDQV� O·H[SUHVVLRQ� GH� O·('� HWFRQGXLW�j�U���IU�HZ ��  ��,O�H[LVWH�DORUV�GHX[�VROXWLRQV�SRXU�U��U� �I� I � ��� HZU� �I� I � ��� HZDXTXHOOHV� FRUUHVSRQGHQW� GHX[� IRQFWLRQV� VROXWLRQ� TXL� VRQW� FRPELQpHV� OLQpDLUHPHQW� SRXU� GRQQHUO·H[SUHVVLRQ�JpQpUDOH�GH�\����\ $�HU�[�$�HU�[R�� $� HW� $� VRQW� GHX[� FRQVWDQWHV� GRQW� OD� GpWHUPLQDWLRQ� SURYLHQW� GHV� FRQGLWLRQV� DX[� OLPLWHVGRQQpHV�SDU�OH�SUREOqPH�SK\VLTXH�FRQVLGpUp�%LHQ� pYLGHPHQW� O·DOOXUH� JpQpUDOH� GHV� VROXWLRQV� GpSHQG� GHV� YDOHXUV� SULVHV� SDU� OHV� GLIIpUHQWVSDUDPqWUHV�I��H��Z �� �

3RXU�H ���RX�DYHF� H ���HW� _I_!_Z �� _� OHV�GHX[�UDFLQHV�U�HW� U� VRQW� UpHOOHV� HW� OD� VROXWLRQ� QH� SUpVHQWH� SDV� GHGLIILFXOWpV��/H�VLJQDO�FRUUHVSRQGDQW�HVW�GLW�HQ�UpJLPHDSpULRGLTXH�
3RXU� H ��� HW� _I_�_Z �� _� OHV� GHX[� UDFLQHV� GHYLHQQHQWFRPSOH[HV�HW�OD�VROXWLRQ�V·pFULW��\ H�I[�$�FRV:[�$�VLQ:[��DYHF�:� Z �� �I��� OH�UpJLPH�HVWGLW�SVHXGR SpULRGLTXH�
3RXU� H ��� HW� _I_ _Z �� _� OHV� GHX[� UDFLQHV� GHYLHQQHQWpJDOHV� HW� OD� VROXWLRQ� V·pFULW� �� \ H�I[ �$[�%�� OH� UpJLPHHVW�GLW�FULWLTXH�

SVHXG
RSpULR

GLTXH FULWLTXH
H�I[

DSpULRGLTXH
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(;(5&,&(6�'·$33/,&$7,21
��

8Q� UpVHUYRLU� G·HDX� GH� PDVVH� 0LQLWLDOHPHQW� j� 7� HVW� DOLPHQWp� j� W!�SDU�XQ�GpELW�GE�G·HDX�j�7���3RVHU�O·('UHODWLYH� j� O·pYROXWLRQ� GH� ODWHPSpUDWXUH�GH�VRUWLH�GX�UpVHUYRLU�DXFRXUV�GX�WHPSV�HW�OD�VROXWLRQQHU�
��

8Q� pFKDQJHXU� HVW� PDLQWHQX� j� OD� SDURL� j� XQHWHPSpUDWXUH�7���8Q� IOXLGH� HQWUDQW� j� 7� FLUFXOH� jO·LQWpULHXU� SRXU� HQ� VRUWLU� j� 7V�� /H� UpJLPHSHUPDQHQW� HVW� pWDEOL�� 7URXYHU� OD� UpSDUWLWLRQ� GHWHPSpUDWXUH�GX�IOXLGH�OH�ORQJ�GH�O·pFKDQJHXU�
'pELW�PDVVLTXH��NJ�V� ��GE&RHIILFLHQW�G·pFKDQJH�SDURL�IOXLGH��:�P ��.� ��D&DSDFLWp�FDORULILTXH��-�NJ�.����&S6XUIDFH�OLQpLTXH��P��P� ��V
��

8QH�PDVVH�0�GH�GHQUpH�j�WHPSpUDWXUHDPELDQWH� HVW� GLVSRVpH� GDQV� XQ� FDPLRQIULJRULILTXH� OXL� DXVVL� j� WHPSpUDWXUHDPELDQWH�� $� W!��� XQH� SXLVVDQFHFRQVWDQWH�3�GH�IURLG�HVW�SURGXLWH�GDQVOH�FDPLRQ��'RQQHU� O·H[SUHVVLRQ� OLWWpUDOHGH� OD� WHPSpUDWXUH� OLPLWH� DWWHLQWH�VDFKDQW�TXH�O·pFKDQJH�HQWUH�OHV�GHQUpHVHW� O·H[WpULHXU� HVW� FDUDFWpULVp� SDU� XQWHUPH�.6�JOREDO��:��&��
�� &RQVLGpURQV�XQ�pFKDQJHXU�SDUFRXUX�SDU�GHX[�IOXLGHV�VpSDUpV SDU�XQH�SDURL��/HV�GHX[�IOXLGHVpFKDQJHQW� GH� OD� FKDOHXU� HQWUH� HX[� DYHF� XQ� FRHIILFLHQW� G·pFKDQJH� JOREDO� +J�� 7URXYHUO·H[SUHVVLRQ�GX�IOX[�WUDQVPLV�GDQV�OH�FDV�G·XQ�pFKDQJHXU�j�FRQWUH�FRXUDQW�HW�FR�FRXUDQW�
�� /·H[SORLWDQW�G·XQH�XQLWp�GH�FOLPDWLVDWLRQ�GDQV� GHV�ORFDX[�WHUWLDLUHV�WHQWH�GH�PLQLPLVHU�OH�FR�WGH�IRQFWLRQQHPHQW�GH�FHOOH�FL��/D�SXLVVDQFH�LQVWDOOpH�HVW�GH�3�HW�OD�WHPSpUDWXUH�H[WpULHXUHGXUDQW� OD� QXLW� DWWHLQW� 7��� $� TXHOOH� KHXUH� GH� OD� QXLW� GRLW� LO�PHWWUH� HQ� URXWH� OH� V\VWqPH� GHFOLPDWLVDWLRQ� SRXU� DVVXUHU�� j� O·KHXUH� G·RXYHUWXUH� GHV� EXUHDX[�� XQH� WHPSpUDWXUH� GH� 7 ��� $TXHOOH�KHXUH�SHXW�LO�OD�FRXSHU�WRXW�HQ�DVVXUDQW�XQ�FRQIRUW�DFFHSWDEOH�j�VHV�RFFXSDQWV�
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)21&7,216�'(�3/86,(856�9$5,$%/(6
/HV�IRQFWLRQV�GH�SOXVLHXUV� YDULDEOHV� VRQW� FODVVLTXHV� HQ� SK\VLTXH� HW� WUDGXLVHQW� OD� FRPSOH[LWp�GXSKpQRPqQH�SULV�HQ�FRPSWH��$�WLWUH�G·H[HPSOH��GDQV�OD�]RQH�OLTXLGH�YDSHXU�G·XQ�FRUSV�SXU��OD�SUHVVLRQ�HWOD�WHPSpUDWXUH�VRQW�UHOLpHV�SDU�OD�UHODWLRQ�GH�&ODSH\URQ�7 �I�3��� FI�FKDSLWUH����DORUV�TX·LO�HVW�QpFHVVDLUHG·DYRLU� XQ� DXWUH�YDULDEOH�;� �HQWKDOSLH�� HQWURSLH������ SRXU� FDUDFWpULVHU� O·pWDW� GDQV� OHTXHO� RQ� VH� WURXYH� �3 I�7��;��GDQV�OD�]RQH�OLTXLGH�RX�YDSHXU�'H�IDoRQ�JpQpUDOH��OHV�IRQFWLRQV�GH�SOXVLHXUV�YDULDEOHV�VHURQW�QRWpHV��� ] I�[���[����������[Q��TXL�GDQV�OH�FDV�G·XQH�IRQFWLRQ�GH�GHX[�YDULDEOHV�SUHQGUD�OD�IRUPH��� ] I�[��\��
'(5,9((6�3$57,(//(6
/HV�GpULYpHV�GH�FHV�IRQFWLRQV�VRQW�DSSHOpHV�GpULYpHV�SDUWLHOOHV�GH� OD�IRQFWLRQ� ] I�[��\��HW�VRQWREWHQXHV�HQ�FRQVLGpUDQW�OHV�DXWUHV�YDULDEOHV�FRQVWDQWHV��I[· wwI[ �

I\· wwI\ �
/H�VLJQH�w WUDGXLW�OH�IDLW�TXH�OD�IRQFWLRQ�I�HVW�j�SOXVLHXUV�YDULDEOHV�SDU�RSSRVLWLRQ�DX[�SUpFpGHQWVFKDSLWUHV�R��FH�VLJQH�pWDLW�QRWp�G�'·DSUqV� OHV� SURSULpWpV� JpQpUDOHV� GHV� IRQFWLRQV� G·XQH� YDULDEOHV�� RQ� SHXW� IDLUH� LQWHUYHQLU� OHVGLIIpUHQWLHOOHV�� \�pWDQW�FRQVWDQW�GI�� G]� � wwI[ G[�

[�pWDQW�FRQVWDQW�GI�� G]� � wwI\ G\�
/D�JpQpUDOLVDWLRQ�GH�OD�GpULYpH�VHFRQGH�HW�GHV�VXLYDQWHV�DPqQH��ww ��I[ SRXU� ww ww[ I[§©̈ ·¹̧ �ww ��I\ SRXU� ww ww\ I\§©̈ ·¹̧ �ww w� I[ \ SRXU� ww ww[ I\§©̈ ·¹̧ �ww w� I\ [ SRXU� ww ww\ I[§©̈ ·¹̧ �/D�GLIIpUHQWLHOOH�G·XQH�IRQFWLRQ�GH�GHX[�YDULDEOHV�V·pFULW� GI wwI[ G[� wwI\ G\�
3URSULpWpV�GHV�GpULYpHV�VHFRQGHV�FURLVpHV�
6L�I�HVW�GHX[�IRLV�GpULYDEOHV�DYHF�GHV�GpULYpHV�FRQWLQXHV�GHV�GHX[�SUHPLHUV�RUGUHV��DORUV�RQ�D��ww w� I\ [  ww w� I[ \ �
6XSSRVRQV�TX·LO�H[LVWH�GHX[�IRQFWLRQV�)�HW�*�TXL�VDWLVIRQW� wwI[  )�HW� wwI\  *�
$ORUV�XQH�FRQGLWLRQ�QpFHVVDLUH�HW�VXIILVDQWH�SRXU�TXH�OD�SUpFpGHQWH�pJDOLWp�VRLW�YpULILpH�HVW�TXH��ww*[  ww)\ �
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'LIIpUHQWLHOOHV�H[DFWHV
1RXV�DYRQV�GpMj�YX�TX·j�] I�[��\��SHXW�rWUH�DVVRFLp�VD�GLIIpUHQWLHOOH��GI wwI[ G[� wwI\ G\�
TXH�O·RQ�SHXW�HQFRUH�pFULUH�VRXV�OD�IRUPH��G= )�[��\�G[�*�[��\�G\�/D� IRUPH� OLQpDLUH� G=� FRQVWLWXH� XQH IRUPH� GLIIpUHQWLHOOH�� F·HVW� j� GLUH� TXH� FRQWUDLUHPHQW� j� ODGLIIpUHQWLHOOH� G] GI�� G=� Q·HVW� SDV� GRQQpH� FRPPH� GLIIpUHQWLHOOH� G·XQH� IRQFWLRQ� I�[�� \�� PDLV� FRPPH� ODFRPELQDLVRQ�OLQpDLUH�DVVRFLpH�j�GHX[�IRQFWLRQV�)�HW�*�&HSHQGDQW�VL�LO�V·DYqUH�TXH�GDQV�FHUWDLQV�FDV�RQ�D� wwI[  )�HW� wwI\  *�DORUV�RQ�SDUOH�GH�GLIIpUHQWLHOOH

H[DFWH�
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(;(5&,&(6�'·$33/,&$7,21
� &DOFXOHU�OHV�GpULYpHV�SUHPLqUHV�HW�OD�GLIIpUHQWLHOOH�GH��

�� FRV9 ���9 U TTU �
&DOFXOHU�OHV�GpULYpHV�VHFRQGHV�

� 0rPHV�TXHVWLRQV�SRXU��
U� � �[ \ [ \ �� � �

� &DOFXOHU�WRXWHV�OHV�GpULYpHV�SDUWLHOOHV�SUHPLqUHV�GH�O·pTXDWLRQ�GHV�JD]�SDUIDLWV�
� &DOFXOHU�WRXWHV�OHV�GpULYpHV�SDUWLHOOHV�VHFRQGHV�GH�O·pTXDWLRQ�GHV�JD]�SDUIDLWV�
� &DOFXOHU�WRXWHV�OHV�GpULYpHV�SDUWLHOOHV�SUHPLqUHV�GH�O·pTXDWLRQ�GH�9DQ�GHU� :DDOV��

57�E9��9D3� �  �� �
� &DOFXOHU�WRXWHV�OHV GpULYpHV�SDUWLHOOHV�VHFRQGHV�GH�O·pTXDWLRQ�GH�9DQ�GHU� :DDOV�
� &DOFXOHU�OHV�UHODWLRQV�GH�0D[ZHOO�SRXU�XQ�V\VWqPH�IHUPp�
� 8Q�LQGXVWULHO�GX�GRPDLQH�DJURDOLPHQWDLUH�GpVLUH�YHQGUH�OHV�ERLWHV�GH�FRQVHUYHV�GH�FDVVRXOHW�,O� FKHUFKH� j� SURSRVHU� XQ� SURGXLW� GLIIpUHQW� GH� VHV� FRQFXUUHQWV� SDU� XQH� IRUPH� QRXYHOOH� GHERLWH�� &HSHQGDQW�� LO� HVW� VRXFLHX[� GH� PLQLPLVHU� VHV� FR�WV� GH� PDWLqUH� SUHPLqUH� HW� VRXKDLWHDYRLU� XQ� FRQWHQDQW� GX� SOXV� JUDQG� YROXPH� WRXW� HQ� D\DQW� XQH� VXUIDFH� PLQLPDOH�� 7URXYH]� ODUHODWLRQ�OLDQW�OH�UD\RQ�HW�OD�ORQJXHXU�SRXU�VDWLVIDLUH�VRQ�EHVRLQ�G·pFRQRPLHV�
� &DOFXOHU�OD�VXUIDFH�G·XQ�GLVTXH�SDU�LQWpJUDOH�GRXEOH�
�� &DOFXOHU�OH�YROXPH�G·XQH�VSKqUH�SDU�LQWpJUDOH�VLPSOH�
�� &DOFXOHU�OH�YROXPH�G·XQH�VSKqUH�SDU�LQWpJUDOH�GRXEOH�
�� &DOFXOHU�OH�YROXPH�G·XQH�VSKqUH�SDU�LQWpJUDOH�WULSOH�
�� &DOFXOHU�OHV�GpULYpHV�SDUWLHOOHV�GHV�IRQFWLRQV�VXLYDQWHV�
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$11(;(�����)21&7,216�75,*2120(75,48(6
7UDQVIRUPDWLRQ�GH�SURGXLWV�HQ�VRPPHV��FRV�D�FRV�E� � �� >FRV�D�E��FRV�D�E�@
VLQ�D�VLQ�E� � �� >FRV�D�E��FRV�D�E�@
VLQ�D�FRV�E� �� >VLQ�D�E��VLQ�D�E�@7UDQVIRUPDWLRQ�GH�VRPPHV�HQ�SURGXLWVFRV�S���FRV�T� ���FRV S T�� �FRV S T��FRV�S���FRV�T� ����VLQ S T�� �VLQ S T��VLQ�S���VLQ�T� ���VLQ S T�� �FRV S T��VLQ�S���VLQ�T� ���FRV S T�� �VLQ S T��'pULYpHV
�VLQ�X�·� �X·��FRV�X
�FRV�X�·� ��X·��VLQ�X,GHQWLWpV�UHPDUTXDEOHV��WJ�D� � ��FRV D ��FRWJ�D� � ��VLQ D ï VLQ�D�FRV�D �

FRV���[�� �FRV�[ VLQ���[�� ���VLQ�[ WJ���[�� ���WJ�[ FRWJ���[�� ���FRWJ�[FRV��S�[�� ���FRV�[ VLQ��S�[�� �VLQ�[ WJ��S�[�� ���WJ�[ FRWJ��S�[�� ���FRWJ�[FRV��S�[�� ���FRV�[ VLQ��S�[�� ���VLQ�[ WJ��S�[�� �WJ�[ FRWJ��S�[�� �FRWJ�[FRV��S���[�� �VLQ�[ VLQ��S���[�� �FRV�[ WJ��S���[�� �FRWJ�[ FRWJ��S���[�� �WJ�[FRV��S���[�� ���VLQ�[ VLQ��S���[�� �FRV�[ WJ��S���[�� ���FRWJ�[ FRWJ��S���[�� ���WJ�[
FRV��D���E�� �FRV�D�FRV�E���VLQ�D�VLQ�E VLQ��D���E�� �VLQ�D�FRV�E���VLQ�E�FRV�DFRV��D���E�� �FRV�D�FRV�E���VLQ�D�VLQ�E VLQ��D���E�� �VLQ�D�FRV�E���VLQ�E�FRV�D
FRV��D� �FRV�D���VLQ�D� ���FRV�D����� �������VLQ�DVLQ��D ���VLQ�D�FRV�D
WJ��D� � � WJ�D� � WJ�D
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