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�5I680I
�8QH�HWXGH�GH�O
LQIOXHQFH�GX�PXFXV�VXU�OH�G�SODFHPHQW�GX�FRS�SRGLWH�LQIHVWDQW��&DOLJXV�PLQLPXP�
�SDUDVLWH�EXFFDO�GX�ORXS�GH�PHU�'LFHQWUDUFKXV�ODEUD[��FRQGXLW�D�XQ�WDEOHDX�GH�GRQQ�HV�FRQVWLWXWH�GH
����KLVWRJUDPPHV�GRQQDQW�OD�SRVLWLRQ�ILQDOH�GH�FHV�ODUYHV�HQ�IRQFWLRQ�GH�OD�GXU�H�GH�O
H[SHULHQFH�HW
�GX�PXFXV��QDWXUH��TXDQWLW\��

�0DULDQW�OD�WHFKQLTXH�GH�O
DQDO\VH�GHV�FRUUHVSRQGHQFHV�DGDSWHH�D�OD�FRPSDUDLVRQ�GHV�KLVWRJUDPPHV
�D�GHV�SURFHGXUHV�GH�SURMHFWLRQ�HW�GH�WHVWV�LQVSLUHV�GH�O
DQDO\VH�GH�YDULDQFH��RQ�PHW�HQ�HYLGHQFH�XQ
�HIIHW�VLJQLILFDWLI�GH�JOLVVHPHQW�GH�WHQGDQFH�FHQWUDOH�GIL�DX�PXFXV�GX�ORXS�HW�XQ�HIIHW�VLJQLILFDWLI
�G
�WDOHPHQW�GHV�KLVWRJUDPPHV�GIL�D�OD�GXU�H�

����,QWURGXFWLRQ

�/HV�SUHVHQWDWLRQV�GH�OD�VWDWLVWLTXH�SDUWLWLRQQHQW�IUHTXHPPHQW�OHV�G�PDUFKHV�HW�OHV�P�WKRGHV�SURSRVHHV
�HQ�XQH�FODVVH�GLWH�H[SORUDWRLUH�HW�XQH�FODVVH�GLWH�FRQILUPDWRLUH��7XNH\�HW�0DOORZV��������

�/HV�WUDYDX[�UHOHYDQW�GH�OD�SUHPLHUH�FODVVH�RQW�SRXU�REMHFWLI�GH�IDLUH�DSSDUDLWUH�GHV�DVVRFLDWLRQV
�G
LQGLYLGXV�RX�GHV�OLDLVRQV�HQWUH�YDULDEOHV�WDQGLV�TXH�FHX[�TXL�UHOHYHQW�GH�OD�VHFRQGH�FODVVH�VRQW�SOXV
�GHGL�V�D�OD�FRQIURQWDWLRQ�HQWUH�GHV�K\SRWKHVHV�HW�OHV�GRQQ�HV�GLVSRQLEOHV�

�/
DQDO\VH�GHV�FRUUHVSRQGHQFHV�D�HWH�GHV�O
RULJLQH�SU�VHQW�H�FRPPH�XQH�P�WKRGH�H[SORUDWRLUH
��%HQ]�FUL���������(OOH�D�HWH�HW�HVW�XWLOLVHH�ODUJHPHQW�GDQV�FHW�HVSULW�HQ�SDUWLFXOLHU�ORUVTXH�OHV�HQVHPEOHV
�GH�GRQQ�HV�VRXPLV�D�O
�WXGH�VRQW�YROXPLQHX[�HW�LVVXV�G
HQTX�WHV�VRFLRORJLTXHV�Q
D\DQW�SDV�VXLYL�GHV
�SODQV�GH�VRQGDJHV�VWULFWV��$X[�U�SRQVHV�DX[�TXHVWLRQV�G
XQH�HQTXHWH�V
DMRXWHQW�VRXYHQW�GHV�LQIRUPD�
�WLRQV�VXU�OHV�FDUDFWHULVWLTXHV�GHV�VXMHWV�HQTX�W�V��FHV�FDUDFW�ULVWLTXHV�VRQW�UDUHPHQW�G�ILQLHV�D�O
DYDQFH
�HW�VRQW�VLPSOHPHQW�REVHUYHV�DX�PHPH�WLWUH�TXH�OHV�UHSRQVHV�DX[�TXHVWLRQV��/D�SUDWLTXH�XVXHOOH
�FRQVLVWH�DORUV�D�FRQVLG�UHU�FHV�FDUDFW�ULVWLTXHV�FRPPH�GHV�YDULDEOHV�LOOXVWUDWLYHV�HW�D��WXGLHU�OHXU�OLHQ
�DYHF�OHV�UHSRQVHV�DX[�TXHVWLRQV�SDU�OD�SURFHGXUH�GHV�SRLQWV�VXSSO�PHQWDLUHV��/HEDUW��0RULQHDX��HW
�)HQHORQ��������

�3HQHWUDQW�OHV�GLVFLSOLQHV�SOXV�H[S�ULPHQWDOHV�GHV�VFLHQFHV�GH�OD�QDWXUH�RX�GH�OD�YLH��O
DQDO\VH�GHV
�FRUUHVSRQGHQFHV�HVW�PLVH�HQ�RHXYUH�SDU�GHV�FKHUFKHXUV�KDELWXHV�D�PHQHU�GHV�H[SHULHQFHV�FRQWU�O�HV�
�F
HVW�D�GLUH�D�G�ILQLU�DYDQW�WRXWH�H[SHULHQFH�OHV�FDUDFWHULVWLTXHV�GHV�LQGLYLGXV�VXU�OHVTXHOV�OHV�REVHUYD�
�WLRQV�VHURQW�IDLWHV�DLQVL�TXH�OHV�FRQGLWLRQV�GDQV�OHVTXHOOHV�FHV�REVHUYDWLRQV�VHURQW�IDLWHV��,��GHYLHQW
�DORUV�LOORJLTXH�GH�Q
HQYLVDJHU�G
XWLOLVHU�FHV�FDUDFW�ULVWLTXHV�HW�FHV�FRQGLWLRQV�TXH�FRPPH�GHV�YDULDEOHV
�LOOXVWUDWLYHV�DSUHV�DYRLU�IDLW�WRXV�OHV�FDOFXOV�DORUV�TXH�OHXU�FKRL[�HVW�VLJQLILFDWLI�GHV�LQWHUURJDWLRQV�TXL
�MXVWLILHQW�O
H[SHULHQFH��GHV�LQGLYLGXV�GH�FDUDFW�ULVWLTXHV�GLIIHUHQWHV�IRXUQLVVHQW�LOV�GHV�UHSRQVHV�GLIIHU�
�HQWHV"�/HV�FRQGLWLRQV�H[S�ULPHQWDOHV�LQIOXHQFHQW�HOOHV�OHV�U�VXOWDWV"

�'H�QRPEUHXVHV�SXEOLFDWLRQV�U�FHQWHV�RQW�PRQWU��O
LQW�UHW�GH�FHWWH�DSSURFKH��6
LQVSLUDQW�GHV�U�VXOWDWV
�GH�O
DQDO\VH�HQ�FRPSRVDQWHV�SULQFLSDOHV�SDU�UDSSRUW�D�GHV�YDULDEOHV�LQVWUXPHQWDOHV��5DR��������5REHUW
�HW�(VFRXILHU��������6DEDWLHU��������D�IRXUQL�OHV�EDVHV�PDWK�PDWLTXHV�GH�FH�G�YHORSSHPHQW��'H
�QRPEUHXVHV�DSSOLFDWLRQV�HFRORJLTXHV�RQW�HWH�SXEOL�HV��&D]HV��&KHVVHO��HW�'ROHGHF���������/HEUHWRQ�HW
�<RFFR]���������/HEUHWRQ�HW�DO����������6DEDWLHU��/HEUHWRQ��HW�&KHVVHO���������<RFFR]�HW�&KHVVHO��������
�7HU�%UDDN���������������&HV�WUDYDX[�UHMRLJQHQW�GHV�DUWLFOHV�U�FHQWV�GH�1LVKLVDWR�HW�/DZUHQFH��������

�0RWV�FOHV��$QDO\VH�GHV�FRUUHVSRQGHQFHV��$QDO\VH�GHV�GRQQ�HV�SODQLIL�HV��&K�PRWD[LH��&RS�SRGHV
�SDUDVLWHV��'HFRPSRVLWLRQ�GH�O
LQHUWLH��3RLVVRQV��7HVWV�GH�SHUPXWDWLRQ�

�����
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�$QDO\VH�GHV�&RUUHVSRQGDQFHV�GH�'RQQNHV�3ODQL-LHHV�����

�3RQWLHU��-ROLFRHXU��HW�3HUQLQ��������HW�SURORQJHQW�GHV�SURSRVLWLRQV�SOXV�DQFLHQQHV�GH�/HEDUW�HW�)HQHORQ
��������HW�5RXDQHW�HW�/HSLQH��������

�/
RULJLQDOLWH�GX�WUDYDLO�SU�VHQW��GDQV�FH�WH[WH�UHVLGH�GDQV�OD�SULVH�HQ�FRPSWH�VWULFWH�G
XQ�SODQ
�G
H[SHULHQFH�D�GHX[�IDFWHXUV��GDQV�OH�FDGUH�G
XQH�DQDO\VH�GHV�FRUUHVSRQGHQFHV��O
XWLOLVDWLRQ�V\VWHPD�
�WLTXH�GH�WHVWV�GH�SHUPXWDWLRQ�SRXU�DSSU�FLHU�OD�VLJQLILFDWLRQ�GHV�HIIHWV��OD�PLVH�HQ�HYLGHQFH�G
XQ�HIIHW
�GH�JOLVVHPHQW�GH�OD�WHQGDQFH�FHQWUDOH�SRXU�O
XQ�GHV�IDFWHXUV�HW�G
XQ�HIIHW�GH�PRGLILFDWLRQ�GH�OD
�GLVSHUVLRQ�DYHF�PDLQWLHQ�GH�OD�WHQGDQFH�FHQWUDOH�SRXU�O
DXWUH�

����3UHVHQWDWLRQ�GHV�'RQQHHV

�/HV�FRS�SRGHV�SDUDVLWHV��FUXVWDF�V��RQW�GDQV�OD�PDMRULW\�GHV�FDV�XQH�ODUYH�QDJHDQWH��DFWLYH��DSSHO�H
�FRSHSRGLWH�TXL�GRLW�LPSHUDWLYHPHQW�WURXYHU�XQ�DQLPDO�KRWH��SRLVVRQ�SDU�H[HPSOH��SRXU�VH�IL[HU�HW�VH
�G�YHORSSHU�HQ�XQ�DGXOWH��,��H[LVWH�GHV�IDFWHXUV�VXVFHSWLEOHV�GH�IDYRULVHU�OD�UHQFRQWUH��OD�FK�PRWD[LH�HW
�OD�UKHRWD[LH�VHPEODQW�HWUH�SDUPL�OHV�SOXV�LPSRUWDQWV��*RWWR��������������&DUWRQ������D������E�

�%ULJJV��������$FKH��������5DLEDXW��������
�/HV�GRQQ�HV�WUDLWHHV�FRQFHUQHQW�O
LQIOXHQFH�GX�PXFXV�VXU�OH�G�SODFHPHQW�GHV�FRS�SRGLWHV�LQIHVWDQWV

�GH�&DOLJXV�PLQLPXP��2WWR��SDUDVLWH�EXFFDO�GX�ORXS�GH�PHU�RX�EDU�'LFHQWUDUFKXV�ODEUD[��/LPH��
�/H�GLVSRVLWLI�H[SHULPHQWDO�HVW�FRPSRVH�G
XQH�FXYH�HQ�SRO\FKORUXUH�GH�YLQ\O�WUDQVSDUHQW�GH����FP

�GH�ORQJ�������FP�GH�ODUJH�HW�����FP�GH�SURIRQGHXU��)LJXUH�����6RXV�OH�IRQG�HVW�LQVWDOO�H�XQH�IHXLOOH�GH
�SDSLHU�PLOOLPHWUH��JUDGX�H�GH�FP�HQ�FP��/HV�GRX]H�SUHPLHUV�FHQWLP	WUHV�GH�OD�FXYH�VRQW�GLYLVHV�HQ
�FLQT�FRPSDUWLPHQWV�HJDX[�SDU�TXDWUH�FORLVRQV��&HV�GHUQL	UHV�RQW�SRXU�EXW�GH�U�JXODULVHU�OH�IOX[�G
HDX
�HW�GH�OH�UHQGUH�OH�SOXV�ODPLQDLUH�SRVVLEOH�
�/
DOLPHQWDWLRQ�HQ�HDX�GH�PHU�VH�IDLW�VLPSOHPHQW�SDU�JUDYLW\�JUDFH�D�XQ�UHVHUYRLU�VXU�OHYH�GDQV

�OHTXHO�O
HDX�HVW�R[\J�QHH�HQ�SHUPDQHQFH�SDU�XQ�EXOOHXU�D�DLU�FRPSULP���/
DUULY�H�GH�O
HDX�GDQV�OD
�FXYH�HVW�U�JO�H�JUDFH�D�FLQT�URELQHWV�GLVSRVHV�FKDFXQ�GDQV�XQ�GHV�FRPSDUWLPHQWV��$�O
DXWUH�H[WU�PLW��
�XQ�VLPSOH�WURS�SOHLQ�HYDFXH�O
HDX��/HV�FLQT�DUULYHHV�TXL�SORQJHQW�GH���FP�GDQV�O
HDX�DLQVL�TXH�OH�WURS

���

�D���

�)LJXUH����6FKHPD�GX�GLVSRVLWLI�H[SHULPHQWDO��OD�ILJXUH�D�UHSUHVHQWH�OD�FXYH��OD�ILJXUH�E�O
HQVHPEOH
�GX�PRQWDJH�DVVXUDQW�O
DOLPHQWDWLRQ�HQ�HDX�GH�PHU�
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������%LRPHWULFV��'HFHPEHU�����

�SOHLQ�VRQW�PXQLV�G
XQ�ILOHW�D�SODQFWRQ�GH������XP�TXL�HYLWH�OHV�SHUWHV�G
LQGLYLGXV�DX�FRXUV�GHV
�H[SHULHQFHV�

�/HV�H[SHULHQFHV�VRQW�U�DOLV�HV�D�WHPSHUDWXUH�FRQVWDQW�������HW�D�XQ�FRXUDQW�FRUUHVSRQGHQW�D�XQ
�GHELW�GX�WURS�SOHLQ�FRPSULV�HQWUH�����HW�����PO�KHXUH��(Q�HIIHW��)UDLOH��������D�PRQWUH�TXH�FHV
�FRQGLWLRQV�GH�FRXUDQW�Q
RQW�DXFXQH�LQIOXHQFH�VXU�OH�G�SODFHPHQW�GHV�FRS�SRGLWHV��(Q�RXWUH��HWDQW
�GRQQHG�OD�SKRWRWD[LH�SRVLWLYH�GH�FHV�ODUYHV��OHV�H[SHULHQFHV�VH�VRQW�G�URXOHHV�GDQV�O
REVFXULWH��/HV
�FRSHSRGLWHV��DJHV�GH����KHXUHV�HQYLURQ��VRQW�SODFHV�GDQV�OD�FXYH�OHV�XQV�DSU	V�OHV�DXWUHV��/D�QDWXUH
�HW�OD�TXDQWLW\�GX�PXFXV�SODFH�GDQV�OD�FXYH�SRXU�DWWLUHU�OHV�FRSHSRGLWHV�DLQVL�TXH�OD�GXUNH�GH
�O
H[SHULHQFH�F
HVW�D�GLUH�OH�WHPSV�ODLVVH�DX[�ODUYHV�SRXU�VH�GHSODFHU�VRQW�FRQWUROHHV�HW�GHWHUPLQHQW�OHV
�FRQGLWLRQV�GHV�H[SHULHQFHV�

�3UDWLTXHPHQW�OH�FRSHSRGLWH�HVW�SODFH�DX�FP����D�O
LQVWDQW�LQLWLDO��/H�IDFWHXU�FKLPLTXH�HVW�SODFH
�VLPXOWDQHPHQW�GDQV�OH�FRPSDUWLPHQW�FHQWUDO�DX�FP����$X�ERXW�GH�OD�GXUH�7�FKRLVLH�OD�OXPLHUH�HVW
�DOOXPHH��/H�FRS�SRGLWH�HVW�UHFKHUFKH�HW�YLVH�VXU�OH�SDSLHU�PLOOLPHWUH���/D�OXPL	UH�SRXYDQW�FUHHU�GHV
�HIIHWV�SDUDVLWHV�VXU�OHV�G�SODFHPHQWV��WRXWH�YLV�H�GHPDQGDQW�SOXV�GH����VHFRQGHV�HVW�HOLPLQHH��

�/D�PHVXUH�IDLWH��OH�FRS�SRGLWH�HVW�HOLPLQ��HW�XQ�DXWUH�OH�UHPSODFH�DX�FP����

�7DEOHDX��
�'RQQNHV�REVHUYHV��&KDTXH�OLJQH�GRQQH�OD�UHSDUWLWLRQ�GHV����FRSHSRGLWHV�GDQV�FKDFXQH
�GHV����FODVVHV�G
REVHUYDWLRQV��/D�WUHL]LHPH�FRORQQH�LGHQWILH�O
H[SHULHQFH��OHV�GXUHHV

�VRQW�FRGHV�GH���DL����OHV�PXFXV�GH�$�DL�*
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�$QDO\VH�GHV�&RUUHVSRQGDQFHV�GH�'RQQNHV�3ODQLILNHV�����

�6L[�GXUHHV�RQW�HW�XWLOLVHHV�UHJXOLHUHPHQW�HFKHORQQHHV�GH����PQ�D����PQ��(OOHV�VRQW�QRWHHV
�GH�,�D���

�6L[�PXFXV�GLIIHUHQWV�VRQW�H[SHULPHQWV��OHV��FDLOOHV�GH�PXJH��OHV�HFDLOOHV�GH�ORXS��OH�PXFXV�GH�ORXS
�HQ�SDVWLOOH��HW�OH�PXFXV�GH�ORXS�O\RSKLOLVHG�SDVWLOOH�D��������RX����PJ��8QH�H[SHULHQFH�HVW�UHDOLVHH�HQ
�O
DEVHQFH�GH�WRXW�PXFXV��(OOH�HVW�LGHQWLILHG�SDU�OD�OHWWUH�$��/HV�VL[�DXWUHV�VRQW�UHSHUHHV�SDU�OHV�OHWWUHV
�%�D�*�

�3RXU�FKDFXQH�GHV�DVVRFLDWLRQV�GXUHH�[�PXFXV��WUHQWH�FRSHSRGLWHV�VRQW�ODFKHV�VXFFHVVLYHPHQW�GDQV
�OD�FXYH��3RXU�FKDFXQH�GH�FHV�DVVRFLDWLRQV��OHV�UHVXOWDWV�VRQW�FRQVHUYHV�VRXV�OD�IRUPH�G
XQ�KLVWRJUDPPH
�HQ����FODVVHV�G
DPSOLWXGH���FP�GHFULYDQW�OD�UHSDUWLWLRQ�GHV�SRVLWLRQV�DWWHLQWHV�SDU�OHV�FRSHSRGLWHV�

�(Q�GHILQLWLYH��OHV�GRQQHHV�VH�SUHVHQWHQW�VRXV�OD�IRUPH�GH�TXDUDQWH�GHX[�KLVWRJUDPPHV�FRUUHVSRQGHQW
�FKDFXQ�D�OD�UHSDUWLWLRQ�GH����LQGLYLGXV�HQ����FODVVHV��&KDTXH�KLVWRJUDPPH�HVW�DVVRFLH�D�XQH
�LQIRUPDWLRQ�GH�GXUHH�HW�XQH�LQIRUPDWLRQ�GH�PXFXV�SUHFLVDQW�OHV�FRQGLWLRQV�GH�VRQ�REWHQWLRQ�

�/H�7DEOHDX���IRXUQLW�OHV�GRQQHHV��/D�WUHL]LHPH�FRORQQH�LGHQWLILH�O
H[SHULHQFH�HQ�LQGLTXDQW�OD�GXUaH
�HW�OH�W\SH�GH�PXFXV�XWLOLVH��SDU�H[HPSOH��$�FRUUHVSRQG�D�XQH�GXU	H�GH����PLQXWHV�HQ�O
DEVHQFH�GH
�WRXW�PXFXV�

����/
$QDO\VH�&ODVVLTXH

�/D�QDWXUH�GX�UHFXHLO�GHV�GRQQHHV�FRQGXLW�QDWXUHOOHPHQW�D�OD�PLVH�HQ�RHXYUH�G
XQH�DQDO\VH�GHV
�FRUUHVSRQGHQFHV��PHWKRGH�SDUWLFXOLHUHPHQW�DGDSWHH�D�OD�FRPSDUDLVRQ�GHV�KLVWRJUDPPHV��/HV�YDULDEOHV
�GXUHH�HW�PXFXV�VRQW�SULVHV�GDQV�XQH�WHOOH�GHPDUFKH�FRPPH�GHV�YDULDEOHV�TXDOLWDWLYHV�VXSSOHPHQWDLUHV
�HW�SRXUURQW��WUH�UHSUHVHQWV�SDU�H[HPSOH�SDU�OH�SRLQW�PR\HQ�GH�FKDFXQH�GH�OHXUV�PRGDOLWHV�

�/HV�UHVXOWDWV�VRQW�SUHVHQWV�GDQV�OH�7DEOHDX���HW�OHV�)LJXUHV���HW����/D�OHFWXUH�GHV�D[HV�SULQFLSDX[�
�FRRUGRQQ�HV�GHV�SRLQWV�UHSUHVHQWDQW�OHV�FRORQQHV��ODLVVH�SU�YRLU�XQ�HIIHW�*XWWPDQ��OHV�YDOHXUV�GX
�SUHPLHU�D[H�VXLYHQW�XQH�IRQFWLRQ�OLQHDLUH�GHFURLVVDQWH�GX�QXPHUR�GHV�FRORQQHV�WDQGLV�TXH�OHV�YDOHXUV
�GX�VHFRQG�D[H�HYROXHQW�FRPPH�XQ�SRO\Q�PH�G
RUGUH�GHX[��/HV�ILJXUHV�FRQILUPHQW�FHW�HIIHW�TXL
�WUDGXLW�TXH�FHUWDLQV�KLVWRJUDPPHV�FKDUJHQW�SOXV�OHV�FODVVHV�WHUPLQDWHV�GH�OD�FXYH�WDQGLV�TXH�G
DXWUHV
�FKDUJHQW�SOXV�OHV�FODVVHV�SURFKHV�GX�FRPSDUWLPHQW�FRQWHQDQW�OH�PXFXV�

�/D�SURMHFWLRQ�GHV�SRLQWV�PR\HQV�GHV�FODVVHV��)LJXUHV���HW����SHUPHW�GH�PLHX[�YRLU�OH�U�OH�MRXH�SDU
�OD�GXUHH�HW�OH�IDFWHXU�FKLPLTXH�GDQV�FHWWH�UHSDUWLWLRQ��2Q�FRQVWDWH�TXH�OHV�PRGDOLWHV�GH�FHV�GHX[
�YDULDEOHV�QH�V
RUJDQLVHQW�SDV�GH�IDYRQ�FRPSDUDEOH�

�/HV�GXU�HV�V
RUJDQLVHQW�DVVH]�VLPSOHPHQW�OH�ORQJ�GX�VHFRQG�D[H�VLJQLILDQW�TXH�O
DOORQJHPHQW�GH
��
H[SHULHQFH�QH�VH�WUDGXLW�SDV�SDU�XQ�G�SODFHPHQW�PDVVLI�GHV�FRS�SRGLWHV�YHUV�O
XQH�RX�O
DXWUH�GHV
�H[WUHPLWHV�GH�OD�FXYH�PDLV�DX�FRQWUDLUH�SDU�XQ��WDOHPHQW�SURJUHVVLI�GH�O
KLVWRJUDPPH��$LQVL�D�PHVXUH
�TXH�V
DOORQJH�OD�GXUHH�G
H[SRVLWLRQ��OHV�FRSHSRGLWHV�V
HORLJQHQW�GH�OHXU�SRVLWLRQ�LQLWLDOH�GH�IDYRQ
�HTXLOLEU	H�VRLW�YHUV�OH�FRPSDUWLPHQW�FRQWHQDQW�OH�PXFXV��VRLW�YHUV�OH�WURS�SOHLQ��)LJXUH����

�/HV�FODVVHV�GH�PXFXV�VH�UDQJHQW�OH�ORQJ�GH�O
D[H���HW�PRQWUHQW�XQH�RSSRVLWLRQ�QHWWH�GHV�PRGDOLWHV
��SDV�GH�PXFXV��HW��(FDLOOH�GH�0XJH��DX[�DXWUHV��2Q�SHXW�GRQF�LQWHUSUHWHU�FHW�D[H�HQ�WHUPH�G
DWWUDLW
�GX�PXFXV�SRXU�OHV�FRSHSRGLWHV��8QH�PRGDOLW\�DWWUD\DQWH�VH�WUDGXLUD�SDU�XQH�VXUFKDUJH�GHV�FODVVHV
�SURFKHV�GX�FRPSDUWLPHQW�FRQWHQDQW�OH�PXFXV�GRQF�SDU�GHV�YDOHXUV�SRVLWLYHV�VXU�O
D[H����$X�FRQWUDLUH�
�HQ�SUHVHQFH�G
XQH�PRGDOLW\�SHX�DWWUD\DQWH��OHV�FRSHSRGLWHV�QH�FKHUFKHURQW�SDV�D�UHPRQWHU�OH�FRXUDQW�
�&HFL�VH�WUDGXLUD�SDU�XQH�VXUFKDUJH�GHV�FODVVHV�SURFKHV�GX�WURS�SOHLQ�HW�GRQF�SDU�XQH�YDOHXU�QHJDWLYH
�VXU�O
D[H����)LJXUH����

�7DEOHDX��
�5HVXOWDWV�GH��
DQDO\VH�GHV�FRUUHVSRQGHQFHV�GHV�GRQQHHV�LQLWLDWHV

�3UHPLHUHV�YDOHXUV�SURSUHV

�3RXUFHQWDJH
�9DOHXU�SURSUH�3RXUFHQWDJH�FXPXO�

��������������������
��������������������
�������������������
�������������������
�������������������

�'HX[�SUHPLHUV�D[HV�SULQFLSDX[

�&RORQQHV���������������������������

�$[H�������������������������������������������������������������������
�$[H�������������������������������������������������������������������
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�)LJXUH����+LVWRJUDPPH�PR\HQ�SDU�GXUHH�
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����4XDQWLILFDWLRQ�GHV�(IIHWV

������$SSHORQV�1�OH�WDEOHDX��S� �����[��T� �����GHV�GRQQHHV�REVHUYHV��1
��HVW�O
HO�PHQW�GH�OD�OLJQH�L
�HW�GH�OD�FRORQQH�M�GH�FH�WDEOHDX��/HV�FKRL[�IDLWV�SRXU�PHQHU�O
H[SHULPHQWDWLRQ�IRQW�TXH�SRXU�WRXW�L�

�]M\��1
�� ����HW�B3$ ��,- �1�� ����[���� ������
�$SSHORQV�DORUV�)�OH�WDEOHDX�GHGXLW�GH�1�HQ�GLYLVDQW�FKDFXQ�GH�VHV�HO�PHQWV�SDU�������1RWRQV�',�OD

�PDWULFH�GLDJRQDO�S�[�S�GRQW�OHV�HOHPHQWV�GLDJRQDX[�VRQW�OHV�I��WRWDX[�GHV�OLJQHV�GHV�)�HW�'L�OD
�PDWULFH�GLDJRQDO�T�[�T�GRQW�OHV�HOHPHQWV�GLDJRQDX[�VRQW�OHVIL��WRWDX[�GHV�FRORQQHV�GH�)�

�6L�+�HVW�OD�PDWULFH�LGHQWLW\�GH�53��RQ�VDLW�TXH�SRXU�FH�TXL�FRQFHUQH�OD�UHSUHVHQWDWLRQ�GHV�OLJQHV�GH
�)��O
DQDO\VH�GHV�FRUUHVSRQGHQFHV�HVW��TXLYDOHQWH��9DQ�'HU�+HLMGHQ��'H�)DOJXHUROOHV��HW�'H�/HHXZ�
�������D�O
DQDO\VH�HQ�FRPSRVDQWHV�SULQFLSDOHV�GX�WULSOHW��)� ��+���OSO',�)��'-
��',��
�/
LQHUWLH�WRWDOH�GH�FHWWH�DQDO\VH�HVW�JDOH�D

�T�)
-�'�)-
�7U�)'-
)
',�� �7U�)
')'�
�� �(I-����

�/H�WHUPH�)3
$'),�I7�PHVXUH�OD�SDUW�SULVH�GDQV�O
LQHUWLH�WRWDOH�SDU�OD�FRORQQH�M�GX�WDEOHDX�LQLWLDO��/D
�SUHPLHUH�FRORQQH�GX�7DEOHDX���PRQWUH�TXH�FH�VRQW�OHV�FODVVHV�H[WUHPHV�TXL�RQW�OHV�SOXV�JUDQGHV
�SDUWLFLSDWLRQV��2Q�VDLW�TXH�FHFL�SURYLHQW�GH�OD�SURSULHWH�FRQQXH�GH�O
DQDO\VH�GHV�FRUUHVSRQGHQFHV�GH
�YDORULVHU�OHV�GLIIHUHQFHV�HQWUH�OLJQHV�GDQV�OHV�FRORQQHV�DX[�HIIHFWLIV�PDUJLQDX[�IDLEOHV�SUHVHQFHH�GHV-

�HQ�GHQRPLQDWHXU���'DQV�FHW�H[HPSOH��FHWWH�SDUWLFXODUO\�Q
DSSDUDLW�SDV�GUDPDWLTXH�DX�VHQV�RLX�RQ�QH

�YRLW�SDV�XQH�RX�GHX[�FRORQQHV�H[SOLTXHU�D�HOOHV�VHXOHV�OD�SOXV�JUDQGH�SDUWLH�GH�O
LQHUWLH�

������$SSHORQV�87�OH�WDEOHDX�GLVMRQFWLI�FRPSOHW��S� �����[��W� ����DVVRFL��DX[�FODVVHV�GH�GXU�H�HW

�37� �87��8�'��87�
�87',�OH�SURMHFWHXU�'��RUWKRJRQDO�VXU�OH�VRXV�HVSDFH�GH�53�HQJHQGU��SDU�OHV�W
�FRORQQHV�GH�FH�WDEOHDX��37)�HVW�XQ�WDEOHDX�S�[�T�GDQV�OHTXHO�XQH�OLJQH�HVW�JDOH�D�OD�PR\HQQH�GHV

�OLJQHV�)L�DVVRFLHHV�D�XQH�PHPH�PRGDOLW\�GH�7��,QWURGXLVRQV�)���37)� ��+���37�)�OH�WDEOHDX�GHV
�FDUWV�D�FHV�PR\HQQHV��8Q�FDOFXO�VLPSOH��WDEOLW�TXH

�7U�)
')'�
�� �7U��37)�
',�37)�'<
����7U���+���37�)�
'���+��37�)�'�������

�HW�HQFRUH�TXH

�)
M'�)�-B��37)-�
',�37)-����+���37�)-�
',��+���37�)M�
�3�S�,����S,�����

�'H�O
HTXDWLRQ������LO�YLHQW�TXH�O
LQHUWLH�WRWDOH�GH�O
�WXGH�SHXW�HWUH�GHFRPSRVHH�HQ�XQH�SDUW�,
�H[SOLTXHH�SDU�OH�IDFWHXU�GXU	H�HW�XQH�SDUW�UHVLGXHOOH�,��

�,�� �7U��37)�
',�37)�'����

�,�� �7U���+���37�)�
'���+���37�)�'����

�7DEOHDX��
�3DUWLFLSDWLRQV�D�O
LQHUWLH

�5HVLGXV�
�&RORQQHV�7RWDO�'XUHH�0XFXV�'XUHH���0XFXV

��������� ���������������������
��������� ����������������������
��������� ���������������������
��������� ���������������������
��������� �������������������
��������� �������������������
��������� ��������������������
�������� �������������������
��������� ���������������������
���������� ���������������������
���������� ���������������������
���������� ����������������������

�7RWDO�������� ������������������������
�7HVW�6LJQLILFDWLI�6LJQLILFDWLI

�7RXV�OHV�QRPEUHV�VRQW�PXOWLSOLHV�SDU����[���� �����
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�'H�O
HTXDWLRQ������LO�YLHQW�TXH�FHWWH�GHFRPSRVLWLRQ�SHXW�VH�IDLUH�FRORQQH�SDU�FRORQQH��/D�VHFRQGH
�FRORQQH�GX�7DEOHDX���UDVVHPEOH�FHV�SDUWLFLSDWLRQV��2Q�YRLW�TXH�OH�WHPSV�H[SOLTXH�XQH�YDULDELOLW\�GH
�����������VRLW��������GH�OD�YDULDELOLW\�WRWDOH��JDOH�D������������
�/HV�FRORQQHV�����������������������GX�WDEOHDX�GHV�GRQQHHV�FRUUHVSRQGHQW�D�GHV�UDSSRUWV�HQWUH�OD

�FRORQQH���HW�OD�FRORQQH���GX�7DEOHDX����JDX[�RX�VXSHULHXUV�D������2Q�SRXUUD�GLUH�TXH�FHV�FRORQQHV
�VRQW�IRUWHPHQW�VHQVLEOHV�DX�IDFWHXU�GXU�H�

�$ILQ�GH�GRQQHU�XQH�VLJQLILFDWLRQ�D�OD�SDUW�GH�OD�YDULDELOLW\�H[SOLTX�H�SDU�OD�GXU	H�GH�O
H[SHULHQFH�
�XQ�WHVW�GH�SHUPXWDWLRQ�SHXW�HWUH�UHDOLVH�TXL�FRQVLVWH�D�DIIHFWHU�DOHDWRLUHPHQW�FKDFXQH�GHV�OLJQHV�GX
�WDEOHDX�GHV�GRQQ�HV�REVHUYHV�DX[�PRGDOLWHV�GX�IDFWHXU�GXUHH��HQ�UHVSHFWDQW�OHV�HIIHFWLIV�GH�FHV
�PRGDOLWHV��HW�D�FDOFXOHU�OD�WUDFH�FRUUHVSRQGDQWH��(Q�����SHUPXWDWLRQV�VXFFHVVLYHV�OD�YDOHXU�WURXY�H
�������Q
D�HW��GHSDVVHH�TXH���IRLV��FH�TXL�SHUPHW�GH�GLUH�TX
DX�VHXLO�GH�����OH�IDFWHXU�GXUHH�D�XQ�HIIHW
�VLJQLILFDWLI�VXU�O
H[S�ULHQFH�

�/D�)LJXUH���TXL�PRQWUH�OHV�KLVWRJUDPPHV�PR\HQV�SRXU�FKDFXQH�GHV�GXUHHV�VXJJHUH�XQH�HYROXWLRQ
�UHJXOLHUH�GHV�KLVWRJUDPPHV�HQ�IRQFWLRQ�GX�WHPSV�D\DQW�SRXU�HIIHW�GH�YLGHU�OHV�FODVVHV�FHQWUDOHV�DX
�EHQ�ILFH�GHV�FODVVHV�H[WUHPHV��&HFL�VXJJHUH�GH�VXEVWLWXHU�DX�WDEOHDX�GLVMRQFWLI�87�OD�YDULDEOH�TXDQWL�

�WDWLYH�7�D\DQW�SRXU�YDOHXU�OD�GXU�H�GH�O
H[SHULHQFH��6RLW�7� ��+������
',�7�VRQ�H[SUHVVLRQ�FHQWUH
�HW���7� �7�7
'�7��
7'��OH�SURMHFWHXU�',�RUWKRJRQDO�VXU�OH�VRXV�HVSDFH�GH�53�HQJHQGU��SDU�7��2Q
�SHXW�IDLUH�SRXU�+OO7�FH�TXL�D��W	�IDLWH�SRXU�37�
�/D�SDUW�GH�YDULDWLRQ�JOREDOH�DEVRUEHG�SDU�+O7)�HVW�JDOH�D��������5HPDUTXRQV�TX
LO�HVW�QRUPDO

�TX
HOOH�VRLW�LQIHULHXUH�D�FHOOH�DEVRUE�H�SDU�37)�SXLVTXH�GDQV�OD�VHFRQGH�FKDTXH�KLVWRJUDPPH�HVW
�UHPSODFH�SDU�OD�PR\HQQH�GHV�KLVWRJUDPPHV�GH�OD�FODVVH�GH�WHPSV�DXTXHO�LO�DSSDUWLHQW�DORUV�TXH�GDQV
�OD�SUHPLHUH��F
HVW�XQH�DSSUR[LPDWLRQ�OLQ�DLUH�TXL�HVW�XWLOLVHH�
�/H�WHVW�GH�SHUPXWDWLRQ�SHXW�HWUH�HIIHFWX��VXU�7�FRPPH�LO�O
D�H�VXU�87��/D�YDOHXU�������Q
HVW

�MDPDLV�GHSDVVHH�HQ�����SHUPXWDWLRQV�FH�TXL�SHUPHW�GH�FRQVHUYHU�O
K\SRWKHVH�G
XQH�HYROXWLRQ�OLQHDLUH
�GHV�KLVWRJUDPPHV�

������$SSHORQV�GH�IDJRQ�DQDORJXH�80�OH�WDEOHDX�GLVMRQFWLI�FRPSOHW��S� �����[��P� ����DVVRFLH�DX[
�FODVVHV�GH�PXFXV�HW�30�OH�SURMHFWHXU�DVVRFLH�

�/D�WURLVLHPH�FRORQQH�GX�7DEOHDX���GRQQH�OHV�TXDQWLWLHV�SHUPHWWDQW�G
DSSUHFLHU�O
HIIHW�GX�PXFXV�VXU
�OHV�H[SHULHQFHV��2Q�QH�SHXW�SDV�FRPSDUHU�GLUHFWHPHQW�OD�SDUW�GH�YDULDELOLW\�H[SOLTX�H�SDU�OH�PXFXV
����������TXL�D���PRGDOLWHV�D�FHOOH�H[SOLTX�H�SDU�OD�GXUHH�TXL�Q
HQ�D�TXH��������SHUPXWDWLRQV�VXFFHVVLYHV
�GHV�FODVVHV�GH�PXFXV�QH�GRQQHQW�MDPDLV�GH�YDULDELOLW\�H[SOLTXHH�VXSHULHXUH�D���������2Q�SHXW�GRQF
�FRQFOXUH�D�XQ�HIIHW�WUHV�VLJQLILFDWLI�GX�PXFXV�

�/D�)LJXUH���VXJJHUH�XQH�GLFKRWRPLH�GHV�FODVVHV�GX�PXFXV�,$��%`�HW�,&��'��(��)��*`��$SSHORQV�8G�
�OH�WDEOHDX�GLVMRQFWLI�FRPSOHW��S� �����[��U� ����DVVRFLH�D�FHWWH�GLFKRWRPLH�HW�3G�OH�SURMHFWHXU�DVVRFLH�
�2Q�SHXW�IDLUH�SRXU�3G�FH�TXL�D�HW��IDLW�SRXU�30��2Q�WURXYH�XQH�YDULDELOLW\�H[SOLTXHH�GH�������YDOHXU
�TXL�Q
HVW�MDPDLV�DWWHLQWH�HQ�����SHUPXWDWLRQV��2Q�SHXW�GRQF�FRQFOXUH�D�XQH�GLIIHUHQFH�VLJQLILFDWLYH
�HQWUH�,$��%`�HW�,&��'��(��)��*`���$��FRUUHVSRQGHQW�D�O
DEVHQFH�GH�PXFXV��RQ�YRLW�TXH�OD�PRGDOLW\
��%����FDLOOH�GH�PXJH�HVW�SHX�DWWUDFWLYH�VXU�OHV�FRS�SRGLWHV�

������$SSHORQV�YW�OH�QRPEUH�G
H[SHULHQFHV�UHDOLVHHV�GDQV�OD�PRGDOLW\�W�GX�IDFWHXU�GXUHH�HW�Y���OH�QRPEUH
�G
H[S�ULHQFHV�UHDOLV�HV�GDQV�OD�PRGDOLW\�P�GX�IDFWHXU�PXFXV��6RLW�Y�����OH�QRPEUH�G
H[SHULHQFHV�U�DOLVHHV
�SRXU�OD�FRQMRQFWLRQ�GHV�PRGDOLWHV�W�HW�P��1RWRQV�SDU�Y�OH�QRPEUH�WRWDO�G
H[S�ULHQFHV�U�DOLV�HV�
�,FL�Y� �����YW� ����Y�Q� ����HW�YW�� ���VL�ELHQ�TX
RQ�D�O
�JDOLW��

�3W�YWQ����
�Y

�/RUVTX
XQH�WHOOH�FRQGLWLRQ�HVW�UHDOLVHH�SRXU�WRXV�OHV�FRXSOHV��W��P���RQ�GLW�TXH�OHV�IDFWHXUV�VRQW
�RUWKRJRQDX[��FH�TXL�DVVXUH�XQH�GHFRPSRVLWLRQ�DGGLWLYH�GHV�SDUWV�GH�YDULDELOLW\�

�$XWUHPHQW�GLW�VL�RQ�QRWH�8�7�0�OD�MX[WDSRVLWLRQ��87���8$,��GHV�WDEOHX[�87�HW�80�HW�37�0�OH�SURMHFWHXU
�VXU�8�7�0��DORUV�37�0� �37���30�VL�ELHQ�TXH�37�0)� �37)���30)�

�/RUVTXH�OD�FRQGLWLRQ�����Q
HVW�SDV�UHPSOLH�37�0���37���30��GHX[�GHFRPSRVLWLRQV�V\P�WULTXHV�GH
�37�0�VRQW�HQYLVDJHDEOHV�

�37�0� �37���30Q7�����

�HW

�37�0� �3$����37Q0,�����

�3UDWLTXHPHQW�OD�GHFRPSRVLWLRQ�����UHYLHQW�D�XWLOLVHU�37)�FRPPH�QRXV�O
DYRQV�IDLW�SXLV

�30��+���37�)��F
HVW�D�GLUH�D�FKHUFKHU�O
HIIHW�GX�VHFRQG�IDFWHXU�0�VXU�OH�UHVLGX�SDU�UDSSRUW�DX
�SUHPLHU�
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������1RWRQV�87H0�OH�WDEOHDX�GLVMRQFWLI�FRPSOHW�DVVRFL��D�OD�YDULDEOH�TXDOLWDWLYH�REWHQXH�HQ�FURLVDQW
�FKDFXQH�GHV�PRGDOLW�V�GH�GXU�H�DYHF�FKDFXQH�GHV�PRGDOLWHV�GH�PXFXV��87H0�D��W�[�P��FRORQQHV��VRLW
�GDQV�QRWUH�H[HPSOH����FRORQQHV��FH�TXL�WUDGXLW�OH�FDV�SDUWLFXOLHU�GH�FHWWH�H[SHULPHQWDWLRQ�RXL�XQH
�VHXOH�H[SHULHQFH��REVHUYDWLRQ�GH����FRS�SRGLWHV��D�HW��IDLWH�SRXU�XQH�GXUHH�HW�XQ�PXFXV�GRQQDV�
�,��HQ�GHFRXOH�TXH�37H0� �+�HW�TXH�OD�SURMHFWLRQ�GH��+���37���30�)�VXU�OH�VRXV�HVSDFH�HQJHQGU�

�SDU�87H0�FRUUHVSRQG�GRQF�D��+���37���30�)�
�6L�OHV�GRQQHHV�QH�SUHVHQWDLHQW�SDV�FHWWH�SDUWLFXODULW\��O
�WXGH�GH�37H0�+���37���30�)�DXUDLW

�SHUPLV�G
DSSUHFLHU�OHV�HIIHWV�G
LQWHUDFWLRQ�HQWUH�OHV�PRGDOLW�V�GH�GXU�H�HW�GH�PXFXV�UHGXLVDQW�G
DXWDQW
�OD�SDUW�QRQ�H[SOLTXHH�GH�YDULDELOLW\�

�,FL��OD�VHXOH�HWXGH�SRVVLEOH�HVW�O
DQDO\VH�HQ�FRPSRVDQWHV�SULQFLSDOHV�GX�WULSOHW���+���37���30�)�
�'����',���/H�7DEOHDX���HQ�GRQQH�OHV�YDOHXUV�SURSUHV�HW�OHV�D[HV�SULQFLSDX[��/D�)LJXUH���GRQQH�OD
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