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4XL�GjPDUUH�DXMRXUGqKXL�XQ�WUDYDLO�GH�UHFKHUFKH�HQ�VFLHQFHV�VRFLDOHV�VXU
OqHQIDQFH�QH�VDXUDLW�LJQRUHU�OH�FRXUDQW�WKjRULTXH�GHV�&KLOGKRRG�6WXGLHV�
'HSXLV�OHV�DQQjHV�������FHOXL�FL�VqLQVFULW�GDQV�XQH�GjPDUFKH�KHXULVWLTXH
TXL�FRQVLGiUH�OHV�HQIDQWV�HW�OHV�DGROHVFHQWV�FRPPH�GHV�DFWHXUV�VRFLDX[�f
SDUW�HQWLiUH��&KULVWHQVHQ�	�-DPHV�������&RUVDUR�������-DPHV�HW�DO��������
6LURWD��������5HOLj�DX�WRXUQDQW�FRQFHSWXHO�PDMHXU�TXqDQLPH�HQ������OD
&RQYHQWLRQ�LQWHUQDWLRQDOH�UHODWLYH�DX[�'URLWV�GH�Oq(QIDQW��&,'(���HQ�OHXU
DFFRUGDQW�OH�GURLW�f�OD�OLEHUWj�GqH[SUHVVLRQ��f�OD�OLEHUWj�GqDVVRFLDWLRQ��HW�f
SDUWLFLSHU�DX[�GjFLVLRQV�OHV�FRQFHUQDQW��FH�FRXUDQW�FHQWUj�VXU�OqHQIDQW�D
HX �GHV �HsHWV �jSLVWjPRORJLTXHV �HW �PjWKRGRORJLTXHV� �FHUWHV �YDULDEOHV�
PDLV�TXL�VFKjPDWLTXHPHQW�UHYLHQQHQW�f�SRVHU�D�PLQLPD�FHWWH�TXHVWLRQ��
FRPPHQW�SURGXLUH�OH�SRLQW�GH�YXH�RX�OD�SDUROH�GHV�HQIDQWV�SRXU�HQ�IDLUH
XQ�PDWjULDX�HPSLULTXH�FHQWUDO�f�OqDQDO\VH�HQ�VFLHQFHV�VRFLDOHV�"

3ODFHU�OqHWKQRJUDSKLH�DX�FnXU�GX�GLVSRVLWLI�PjWKRGRORJLTXH�FRQVWLWXH�XQ
PR\HQ�GH�VDLVLU�OHV�HQIDQWV�b�HQ�VLWXDWLRQ�d��GqjWXGLHU�OD�SOXUDOLWj�GHV
IDhRQV �GqkWUH �HQIDQW �RX �DGROHVFHQW� �tOOH �RX �JDUhRQ� �HW �GH �UHVWLWXHU �OD
SDUROH�GH�FHV�MHXQHV�VXMHWV�DX�VWDWXW�HQ�PXWDWLRQ��3DUWLU�GX�WHUUDLQ�HW�GH
VHV�DFWHXUV�HW�DFWULFHV��IXVVHQW�LOV�GHV�HQIDQWV��SHUPHW�GH�IDLUH�jYROXHU�OHV
SRLQWV�GH�YXH��&qHVW�DLQVL�TXH�GHV�jWXGHV�VRFLR�HWKQRJUDSKLTXHV�VXU�OHV
HQIDQWV�DX�WUDYDLO��IRQGjHV�VXU�XQH�GjPDUFKH�FRPSUjKHQVLYH��RQW�SHUPLV
GH�UHQRXYHOHU�OHV�GjEDWV�VFLHQWLtTXHV�GDQV�FH�GRPDLQH��YRLU�SDU�H[HPSOH
%RQQHW �	 �6FKOHPPHU ������ �7KRUVHQ �	 �-DFTXHPLQ ������� �'DQV �XQ
FRQWH[WH�Rm�OHV�SROLWLTXHV�SXEOLTXHV��OHV�RUJDQLVDWLRQV�LQWHUQDWLRQDOHV�HW
OHV�PjGLD�SURPHXYHQW�XQH�FRQFHSWLRQ�RFFLGHQWDOH�GH�OD�b�ERQQH�HQIDQFH
d�HQ�IDPLOOH�HW�f�OqjFROH��UjujFKLU�f�SDUWLU�GHV�HQIDQWV�WUDYDLOOHXUV�p�HW�QRQ
SDV�GH�OqHQIDQFH�QL�GX�WUDYDLO�p�b�LPSOLTXH�LSVR�IDFWR�XQ�UHQYHUVHPHQW�GH
SHUVSHFWLYH�d��%RQQHW�HW�DO�����������������

(Q �WURLV �GjFHQQLHV� �OHV �&KLOGKRRG �6WXGLHV �RQW �IDLW �OqREMHW �GqXQH �ULFKH
OLWWjUDWXUH�PjWKRGRORJLTXH��&KULVWHQVHQ�HW�-DPHV�������*UHLJ�HW�DO�������
*URXQGZDWHU�6PLWK �HW �DO� ������ �3XQFK������ �HW �jWKLTXH ��$OGHUVRQ �HW
0RUURZ�������*UDKDP�HW�DO��������7KRPDV�HW�2q.DQH��������TXL�QqjSXLVH
SDV �WRXWHIRLV �OHV �TXHVWLRQV �HW �GjtV �SUDWLTXHV �HW �FRQFHSWXHOV �DX[TXHOV
VRQW �FRQIURQWjV �OHV �FKHUFKHXUV� �/RQJWHPSV �PDUTXj �SDU �XQ �FHUWDLQ
YDFXXP �PjWKRGRORJLTXH� �OH �FKDPS �DFDGjPLTXH �IUDQFRSKRQH �PRQWUH
GHSXLV �TXHOTXHV �DQQjHV �XQH �YLWDOLWj �LQjGLWH� �GRQW �WjPRLJQHQW �OD
PXOWLSOLFDWLRQ �GHV �SXEOLFDWLRQV �VFLHQWLtTXHV ��$PVHOOHP�0DLQJX\ �HW
9XDWWRX[�������'DQLF�HW�DO��������3DJH]\�HW�DO��������HW�OHV�LQLWLDWLYHV
jGLWRULDOHV�>�@�VDLVLVVDQW�FHV�TXHVWLRQV��/qRQ�FRQVWDWH�FHSHQGDQW�TXH�OD
SOXSDUW�GHV�jFULWV�GHPHXUHQW�HQ�DQJODLV�HW�SRUWHQW�PDMRULWDLUHPHQW�VXU
GHV�WHUUDLQV�QRUG�DPjULFDLQV�HW�HXURSjHQV��/HV�WKjPDWLTXHV�H[SORUjHV
VRQW�SDU�DLOOHXUV�FHQWUjHV�VXU�OqjGXFDWLRQ�DX�VHQV�ODUJH�p�f�OqjFROH��GDQV
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OqHVSDFH�IDPLOLDO�RX�GDQV�GqDXWUHV�HVSDFHV�GH�VRFLDOLVDWLRQ�p��OD�IDPLOOH�RX
OHV �FXOWXUHV �HQIDQWLQHV� �ODLVVDQW �SHX �GRFXPHQWjHV �OHV �TXHVWLRQV
PjWKRGRORJLTXHV�HW�jWKLTXHV�UHODWLYHV�f�GqDXWUHV�FKDPSV�GH�OqH[SjULHQFH
GHV�HQIDQWV� �FRPPH�OHV�FRQuLWV� �OD �PDODGLH�FKURQLTXH� �OHV�PLJUDWLRQV� �OH
WUDYDLO�RX�OHV�XVDJHV�GH�Oq,QWHUQHW�HW�GHV�UjVHDX[�VRFLDX[��SDU�H[HPSOH�
(QtQ��FRPPH�OH�VRXOLJQH�3XQFK���������DX�GHOf�GX�IDLW�TXH�OHV�jWXGHV�VXU
OqHQIDQFH �SRXUUDLHQW �EjQjtFLHU �GqXQ �SOXV �JUDQG �GLDORJXH �HQWUH �OHV
UHFKHUFKHV �PHQjHV �GDQV �OHV �6XGV �HW �GDQV �OHV �1RUGV� �OHV �HsHWV �GH �OD
JOREDOLVDWLRQ �VXU �OHV �b �YLHV �ORFDOHV �d �GHV �HQIDQWV �GHPDQGHQW �f �kWUH
H[SORUjV�SOXV�tQHPHQW�

&H �QXPjUR �GhHWKQRJUDSKLTXHV�RUJ �YHXW �PHWWUH �HQ �SHUVSHFWLYH �OHV
VSjFLtFLWjV �GH �OqHQTXkWH �DYHF �GHV �HQIDQWV �HW �GHV �DGROHVFHQWV �HQ
LQWHUURJHDQW�OHXUV�IRQGHPHQWV�HW�OHXUV�PDQLIHVWDWLRQV��f�SDUWLU�GH�WHUUDLQV
HW�GqH[SjULHQFHV�GH�YLH�YDULjV��/HV�HQIDQWV�VRQW�HQ�HsHW�FRQIURQWjV�f�GHV
LQjJDOLWjV �PXOWLIRUPHV �HW �FXPXODWLYHV ��ORJHPHQW� �KDELOOHPHQW� �VDQWj�
DOLPHQWDWLRQ� �jGXFDWLRQ� �ORLVLUV�� �GRQW �OqHQTXkWH �SHXW �HW �GRLW �UHQGUH
FRPSWH��7UDYDLOOHU�VXU�OH�UDSSRUW�f�OD�QRUPH�VFRODLUH�DXSUiV�GH�tOOHV�gJjHV
GH �KXLW �DQV �VFRODULVjHV �GDQV �XQH �jFROH �SXEOLTXH �HQ �PLOLHX �UXUDO
VjQjJDODLV� �RX �DXSUiV �GH �JDUhRQV �GH �RQ]H �DQV �VFRODULVjV �GDQV �XQ
jWDEOLVVHPHQW �DOWHUQDWLI �HQ �PLOLHX �XUEDLQ �JHQWULtj �HQ �)UDQFH� �LQGXLW �GHV
SURWRFROHV�GqHQTXkWH�IRUFjPHQW�GLsjUHQFLjV� �6L �OqREMHFWLI �SULQFLSDO �HVW �GH
GRFXPHQWHU �OHV �b �tFHOOHV �GX �PjWLHU �d ��%HFNHU ������ �TXL �VH �WLVVHQW �GDQV
OHV �HQTXkWHV �DYHF �GHV �HQIDQWV �HW �DGROHVFHQWV� �FH �FHQWUDJH
PjWKRGRORJLTXH�GX�QXPjUR�QH�VDXUDLW�TXqkWUH�jWURLWHPHQW�DUWLFXOj�f�GHV
GHVFULSWLRQV�HWKQRJUDSKLTXHV�SHUPHWWDQW�GH�VDLVLU�OHV�PRQGHV�VRFLDX[�b�f
KDXWHXU�GqHQIDQW�d��(Q�UjXQLVVDQW�GHV�DUWLFOHV�DERUGDQW�GHV�REMHWV�HW�GHV
WHUUDLQV �KjWjURFOLWHV �LQFOXDQW �QRWDPPHQW �OHV �6XGV� �QRXV �YRXORQV
FRQWULEXHU�GqXQ�SRLQW�GH�YXH�GLGDFWLTXH�DX[�UjuH[LRQV�VXU�OD�IDEULTXH�GH
OqHQTXkWH�DYHF�GHV�HQIDQWV�HW�GHV�DGROHVFHQWV��tOOHV�HW�JDUhRQV��HQ�PkPH
WHPSV�TXH�SDUWLFLSHU�f�OD�FRQQDLVVDQFH�GH�OHXUV�XQLYHUV�GH�VHQV�

/D�UHYXH�HWKQRJUDSKLTXHV�RUJ�RsUH�OD�SRVVLELOLWj�GH�SXEOLHU�GHV�PDWjULDX[
PXOWLPjGLDV� �HQ �VXSSRUW �DXVVL �f �GH �QRXYHOOHV �IRUPHV �GqjFULWXUH� �/HV
DXWHXUV�VRQW�WRXW�SDUWLFXOLiUHPHQW�LQYLWjV�f�LQWjJUHU�GHV�GHVVLQV��SKRWRV�
YLGjRV�RX�HQUHJLVWUHPHQWV�VRQRUHV�YHQDQW�jWD\HU�OqHWKQRJUDSKLH�HW�OHV
PjWKRGHV�XWLOLVjHV�

1RXV�DWWHQGRQV�GHV�FRQWULEXWLRQV�LQjGLWHV�SURSRVjHV�SDU�GHV�GRFWRUDQWV�
GH �MHXQHV �FKHUFKHXUV �RX �GHV �FKHUFKHXUV �FRQtUPjV� �VSjFLDOLVWHV �GH
OqHQIDQFH �HW �LVVXV �GH �GLsjUHQWV �FKDPSV �GLVFLSOLQDLUHV ��DQWKURSRORJLH�
VRFLRORJLH� �KLVWRLUH� �JjRJUDSKLH� �VFLHQFHV �GH �OqjGXFDWLRQ� �VFLHQFHV
SROLWLTXHV���0DLV�QRXV�DFFXHLOOHURQV�jJDOHPHQW�OHV�WH[WHV�GH�FKHUFKHXUV
TXL��D\DQW�HQTXkWj�RFFDVLRQQHOOHPHQW�DYHF�GHV�HQIDQWV��VRXKDLWHUDLHQW
UHYLVLWHU �OHXUV �GRQQjHV �VRXV �OqDQJOH �SURSRVj �SDU �FH �QXPjUR� �'HV
FRQWULEXWLRQV�DQDO\VDQW�OHV�b�UDWjV�d�GX�WHUUDLQ��OHV�HQTXkWHV�LPSRVVLEOHV�
VXVSHQGXHV�RX�UjRULHQWjHV�SRXU�GHV�UDLVRQV�GH�QRQ�DFFiV�DX[�HQIDQWV
DLQVL �TXH �OHV �GLvFXOWjV �UHQFRQWUjHV �GDQV �OD �FROOHFWH �GHV �PDWjULDX[ �VRQW
jJDOHPHQW�DWWHQGXHV�

1RXV �DYRQV �SULV �OH �SDUWL �GH �SODFHU �DX �FHQWUH �GH �FH �GRVVLHU �OHV
FRQQDLVVDQFHV�HPSLULTXHV�VXU�OqHQIDQFH��DLQVL�TXH�OHV�FRQGLWLRQV�HW�OHV
RXWLOV �GH �OHXU �SURGXFWLRQ� �DSSUjKHQGjV �FRPPH �LQH[WULFDEOHV �GH
OqjODERUDWLRQ�WKjRULTXH�HQ�VFLHQFHV�VRFLDOHV��/HV�DUWLFOHV�SRXUURQW�GiV�ORUV
VqLQVFULUH�GDQV�OqXQ�RX�SOXVLHXUV�GHV�WURLV�D[HV�VXLYDQWV��
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&H�TXH�OH�WHUUDLQ�IDLW�DX[�UHFKHUFKHV�VXU�OfHQIDQFH
3RXU�SHQVHU�FH�TXH�OH�WHUUDLQ�IDLW�f�OqHQTXkWH��FH�QXPjUR�YHXW
PHWWUH �HQ �YDOHXU �OD �GLYHUVLWj �GHV �WHUUDLQV �DUSHQWjV �SRXU
HWKQRJUDSKLHU �OHV �TXHVWLRQV �GqHQIDQFH� �DtQ �GqHQ �VDLVLU �OHV
VLQJXODULWjV� �/qH[LVWHQFH �GH �VSjFLtFLWjV �GH �OqHQTXkWH �DYHF �GHV
HQIDQWV �RX �GHV �DGROHVFHQWV �SRXUUD �kWUH �QRQ �VHXOHPHQW
TXHVWLRQQjH �f �SDUWLU �GH �GLsjUHQWHV �DLUHV �VRFLRFXOWXUHOOHV �p �GHV
FRQWULEXWLRQV �SRUWDQW �VXU �Oq$IULTXH� �OH �0R\HQ�2ULHQW� �Oq$VLH �RX
Oq$PjULTXH�GX�6XG�VRQW�WRXW�SDUWLFXOLiUHPHQW�DWWHQGXHV�p��PDLV
HOOH �VHUD �jJDOHPHQW �LQWHUURJjH �DX �SULVPH �GHV �GLsjUHQWV �gJHV �GH
OqHQIDQFH�HW�GH�OqDGROHVFHQFH��GX�JHQUH��GHV�FRQWH[WHV�VRFLDX[�HW
SROLWLTXHV��GHV�REMHWV�RX�GH�OD�WHPSRUDOLWj�GH�OD�UHFKHUFKH��2m�VH
VLWXHQW �FRQFUiWHPHQW �OHV �GLVVHPEODQFHV �PjWKRGRORJLTXHV �GH
OqHQTXkWH�DYHF�GHV�HQIDQWV�"�&RPPHQW�OHV�FKHUFKHXUV�OHV�WUDLWHQW�
LOV�SRXU�DERUGHU��GX�SRLQW�GH�YXH�GqHQIDQWV�RX�GqDGROHVFHQWV��GHV
VXMHWV�b�VHQVLEOHV�d��OD�PRUW��OD�PDODGLH��OD�VH[XDOLWj��OH�WUDYDLO
LOOjJDO� �OD �PLJUDWLRQ �FODQGHVWLQH� �OqHQIHUPHPHQW� �HWF�� �RX �SOXV
RUGLQDLUHV�"�4XHOOHV�VRQW�OHV�LQFLGHQFHV�PjWKRGRORJLTXHV�GX�IDLW
TXH�OqHQTXkWH�VH�GjURXOH�LQ�VLWX�RX�HQ�YLUWXHO��GDQV�GHV�FRQWH[WHV
GH �ULFKHVVH �RX �GH �SUjFDULWj� �GHV �VLWXDWLRQV �GH �SRXYRLU �RX �GH
YXOQjUDELOLWj��HWF��"�(Q�RXWUH��OD�FULVH�GX�&29,'����jWDQW�YHQXH
jEUDQOHU�QRV�SUDWLTXHV�GqHQTXkWH�HQ�VXVSHQGDQW�OqDFFiV�SK\VLTXH
DX�WHUUDLQ��HQ�H[LJHDQW�SDUIRLV�XQH�WHPSRUDOLWj�GH�OqXUJHQFH��LO
QRXV�VHPEOH�jJDOHPHQW�LPSRUWDQW�GH�GRFXPHQWHU�SOXV�ODUJHPHQW
FH�TXH�OHV�FRQWH[WHV�GH�FULVHV��VDQLWDLUHV��KXPDQLWDLUHV��SROLWLTXHV�
FRQuLWV �DUPjV� �FDWDVWURSKHV �QDWXUHOOHV� �IRQW �f �OqHQTXkWH �DYHF �OHV
HQIDQWV� �HW �FH �TXH �OHV �HQIDQWV �YLYHQW �HQ �VLWXDWLRQ �GH �FULVH�
)LQDOHPHQW� �FH �SUHPLHU �D[H �LQYLWH �f �UjujFKLU �DX[ �VSjFLtFLWjV �RX
DX[�LQYDULDQWV�GH�OqHQTXkWH�DYHF�GHV�HQIDQWV�RX�GHV�DGROHVFHQWV�
f�OD�OXPLiUH�GH�FRQWH[WHV�VRFLRFXOWXUHOV�GLYHUV�HW�GH�PDWjULDX[
HPSLULTXHV �YDULjV� �GDQV �OqLGjH �GqRXYULU �GH �QRXYHOOHV �YRLHV �HW
GqRsULU�GH�QRXYHOOHV�YRL[�SRXU�UHSHQVHU�OHV�FDWjJRULHV�GRPLQDQWHV
GH�OqHQIDQFH��VRXYHQW�GjWHUPLQjHV�SDU�GHV�QRUPHV�LVVXHV�GqXQH
YLVLRQ�FHQWUjH�VXU�OHV�DGXOWHV�HW�Oq2FFLGHQW�

/HV�RXWLOV�c�OfdSUHXYH�GX�WHUUDLQ
6DLVLU�OHV�FXOWXUHV�HQIDQWLQHV�RX�OHV�PRQGHV�GH�OqDGROHVFHQFH�GX
SRLQW �GH �YXH �GH �FHV �MHXQHV �DFWHXUV �HW �DFWULFHV� �SRXVVH �OH
FKHUFKHXU�f�LQWHUURJHU�VD�SRVWXUH� �f�GjFU\SWHU�OHV�UDSSRUWV�GH
SRXYRLU�HQ�MHX��HW�f�b�IDEULTXHU�d�XQH�PjWKRGRORJLH�DGDSWjH��$X
SODQ �PjWKRGRORJLTXH� �OH �VRXFL �GH �PHWWUH �OqDFFHQW �VXU �OHV
H[SjULHQFHV �HW �DVSLUDWLRQV �LQIDQWLOHV �QqHQWUH �SDV �VHXOHPHQW �HQ
UjVRQDQFH�DYHF�XQ�VRXFL�GqjTXLWj��OH�GURLW�GqkWUH�HQWHQGX�RX�DYHF
GHV�HQMHX[�GqDXWKHQWLFLWj��/D�SURGXFWLRQ�GH�FRQQDLVVDQFHV�VXU�OHV
HQIDQWV�HW�OHV�DGROHVFHQWV��HQ�OHXU�GRQQDQW�OD�SRVVLELOLWj�GH�SDUOHU
SRXU�HX[�PkPHV��6S\URX���������GH�OHXU�YLH��GH�OHXUV�SULRULWjV�
HWF� �RsUH �jJDOHPHQW �XQH �FRPSUjKHQVLRQ �SOXV �QXDQFjH �GH �OHXU �b
WDOHQW�f�YLYUH�d��0L]HQ�HW�2IRVX�.XVL�������������DLQVL�TXH�GHV
SKjQRPiQHV�VRFLDX[�TXL�OHV�DsHFWHQW��*DOODJKHU��������)DFH�f�GH
WHOV�TXHVWLRQQHPHQWV��OHV�FKHUFKHXUV�SHXYHQW�DLQVL�kWUH�DPHQjV�f
GjYHORSSHU�GHV�FRPSjWHQFHV�SDUWLFXOLiUHV��FRPPH�DGDSWHU�OHXU
QLYHDX�GH�ODQJDJH�f �FHOXL �GH�OqHQIDQW� �LQWjJUHU �FHUWDLQV �FRGHV
FXOWXUHOV�jPLTXHV��RX�HQFRUH�FRQWRXUQHU�GHV�EDUULiUHV�VSjFLtTXHV
GqDFFiV�DX�WHUUDLQ��DXWRULVDWLRQ�GqDFFiV�MXULGLTXH�RX�LQIRUPHO�DX[
HQIDQWV��DV\PjWULH�GHV�VWDWXWV��HWF���
/HV �HQTXkWHV �DYHF �GHV �HQIDQWV �HW �DGROHVFHQWV �VRQW �VRXYHQW
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FDUDFWjULVjHV �SDU �XQH �FHUWDLQH �FUjDWLYLWj �PjWKRGRORJLTXH �� �FH
GRVVLHU�YHXW�VSjFLDOHPHQW�UDVVHPEOHU�GHV�FRQWULEXWLRQV�GRQW�OHV
GHVFULSWLRQV�HW�DQDO\VHV�PRELOLVHQW�GHV�VXSSRUWV�YLVXHOV��GHVVLQ�
YLGjR��RX�SKRWRJUDSKLH��HW�RX�GHV�RXWLOV�PXOWLPjGLDV��UHVWLWXHQW�OD
PLVH �HQ �nXYUH �GH �SHUIRUPDQFHV �LQGLYLGXHOOHV �RX �FROOHFWLYHV
�FKDQW� �GDQVH� �WKjgWUH �IRUXP� �PDULRQQHWWHV� �HWF��� �RX �HQFRUH
DUSHQWHQW �GH �QRXYHDX[ �WHUUDLQV �HW �PjWKRGHV �DVVRFLjV �f �OD
UjYROXWLRQ�QXPjULTXH��'HV�PHPEUHV�GX�FRPLWj�GH�UjGDFWLRQ�GH�OD
UHYXH �VHURQW �GLVSRQLEOHV �SRXU �IRXUQLU �DX[ �DXWHXUV �XQH �DLGH
WHFKQLTXH�f�OqH[SORLWDWLRQ�GH�OHXUV�PDWjULDX[�DXGLR�RX�YLVXHOV�

bWKLTXH�LQVWLWXWLRQQHOOH��dWKLTXH�SDUWLFLSDWLYH
(QtQ� �FH �GRVVLHU �ODQFH �XQ �DSSHO �DSSX\j �f �GHV �FRQWULEXWLRQV �VXU
OqjWKLTXH�GH�OD�UHFKHUFKH�DYHF�GHV�HQIDQWV�HW�GHV�DGROHVFHQWV�
(OOHV�SRXUURQW�WUDLWHU�GH�GLPHQVLRQV�LQVWLWXWLRQQHOOHV�UjJLHV�SDU�OHV
QRUPHV�GH�ELHQYHLOODQFH��GqLQIRUPDWLRQ�HW�GH�FRQVHQWHPHQW��RX
GjFULUH �OHV �GjFOLQDLVRQV �GH �OqjWKLTXH �SURIHVVLRQQHOOH �GHV
HQTXkWHXUV �HW �HQTXkWULFHV� �LQWHUURJHDQW �OHXU �SRVWXUH �RX �OHV
UDSSRUWV�GH�SRXYRLU �HQ�MHX�GDQV�XQH�GjPDUFKH�UjuH[LYH� �$X�GHOf
GX�FRQVHQWHPHQW�SDUHQWDO��FRPPHQW�LQIRUPHU�GH�IDhRQ�jFODLUjH
OHV�HQIDQWV�HW�UHFXHLOOLU�OHXU�DVVHQWLPHQW�"�&RPPHQW�VqDVVXUHU�TXH
OD�SDUWLFLSDWLRQ�GHV�HQIDQWV�QqHVW�SDV�LQVWUXPHQWDOLVjH�"�&RPPHQW
jYDOXHU �OHV �HsHWV ��SRWHQWLHOOHPHQW �QjJDWLIV �HW �SRVLWLIV� �GH
OqHQTXkWH �VXU �OHV �HQIDQWV �" �2X �HQFRUH� �TXHOOHV �DWWLWXGHV �VRQW
DGRSWjHV �IDFH �f �OD �PDOWUDLWDQFH �RX �f �OD �VRXsUDQFH �GqXQ �HQIDQW
SDUWLFLSDQW�f�OqHQTXkWH�"�&RPPHQW�UjSRQGUH�DX[�H[LJHQFHV�GH
OqjWKLTXH �LQVWLWXWLRQQHOOH ��TXL �QqHVW �SDV �FRQVWLWXjH �GH �PDQLiUH
LGHQWLTXH�VHORQ�OHV�SD\V�QL�OHV�FKDPSV�GLVFLSOLQDLUHV��GqXQH�SDUW�
PHWWUH�HQ�nXYUH�GHV�SUDWLTXHV�VRXFLHXVHV�GH�b�V\PjWULH�jWKLTXH
d�GqDXWUH�SDUW��3URXW�HW�&KULVWHQVHQ�������"�e�OqKHXUH�GH�OhRSHQ
VFLHQFH�HW�GH�OhRSHQ�GDWD��OD�GRFXPHQWDWLRQ�HW�OqDQDO\VH�GH�FHV
GLOHPPHV�jWKLTXHV��0RUURZ�������VRQW�SULPRUGLDOHV��&H�QXPjUR
LQYLWH�DLQVL�OHV�DXWHXUV�f�SURGXLUH�XQH�SUjVHQWDWLRQ�FULWLTXH�GHV
DMXVWHPHQWV �PjWKRGRORJLTXHV �TXqHOOHV �HW �LOV �DFWXDOLVHQW �SRXU
LPSOLTXHU�GH�PDQLiUH�UHVSHFWXHXVH�GHV�HQIDQWV�HW�GHV�DGROHVFHQWV
�L�H� �JjQjUDOHPHQW �GHV �PLQHXUV �DX �SODQ �MXULGLTXH� �GDQV �OHXU
UHFKHUFKH�

&DOHQGULHU

/HV �SURSRVLWLRQV �GH �FRQWULEXWLRQV ��UjVXPj �GqXQH �SDJH
DFFRPSDJQj �GqXQH �ELEOLRJUDSKLH �LQGLFDWLYH� �VRQW �DWWHQGXHV �DX
SOXV�WDUG�SRXU�OH����VHSWHPEUH������
(OOHV�GRLYHQW�kWUH�HQYR\jHV��DYHF�OD�PHQWLRQ�b�(148(7(5�$9(&
/(6�(1)$176�d�FRPPH�REMHW�GX�PHVVDJH��DX[�FRRUGLQDWULFHV�GX
QXPjUR��
)DELHQQH�+HMRDND���IDELHQQH�KHMRDND#LUG�IU
0jODQLH�-DFTXHPLQ���PHODQLH�MDFTXHPLQ#LUG�IU
)ORUHQFH�%RXLOORQ���uRUHQFH�ERXLOORQ#JPDLO�FRP
HW
UHGDFWLRQ#HWKQRJUDSKLTXHV�RUJ
/HV�DXWHXUV�VRQW�SULjV�GH�VXLYUH�OHV�FRQVLJQHV��QRWH�DX[�DXWHXUV�
D F F H V V L E O H V � V X U � O D � S D J H
KWWS� � �ZZZ�HWKQRJUDSKLTXHV�RUJ�1RWH�DX[�DXWHXUV�

8QH �SUHPLiUH �VjOHFWLRQ �VHUD �HsHFWXjH �VXU �OD �EDVH �GH �FHV
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SURSRVLWLRQV��8QH�UjSRQVH�VHUD�GRQQjH�OH����RFWREUH������
/HV�DUWLFOHV�GHYURQW�kWUH�UHPLV�SRXU�OH����PDUV�������,OV�VHURQW
UHOXV�SDU�OH�FRPLWj�GH�UjGDFWLRQ�DLQVL�TXH�SDU�GHV�jYDOXDWHXUV
H[WHUQHV�
/D�YHUVLRQ�GjtQLWLYH�GHYUD�kWUH�UHPLVH�OH����PDUV������SRXU�XQH
SXEOLFDWLRQ�GDQV�OH�QXPjUR�����SULQWHPSV������

5dIdUHQFHV�FLWdHV

$OGHUVRQ�3ULVFLOOD�HW�0RUURZ�9LUJLQLD��������VHFRQG�HGLWLRQ���7KH�HWKLFV�RI
UHVHDUFK�ZLWK�FKLOGUHQ�DQG�\RXQJ�SHRSOHi���$�SUDFWLFDO�KDQGERRN��/RQGRQ�
6DJH�3XEOLFDWLRQV�/WG�

$PVHOOHP�0DLQJX\ �<DlOOH �HW �9XDWWRX[ �$UWKXU� ������ �(QTXfWHU �VXU �OD
MHXQHVVHi���2XWLOV��SUDWLTXHV�GhHQTXfWH��DQDO\VHV��3DULV��$UPDQG�&ROLQ�

%HFNHU �+RZDUG �6� ������ �/HV �jFHOOHV �GX �PeWLHUi �� �&RPPHQW �FRQGXLUH �VD
UHFKHUFKH�HQ�VFLHQFHV�VRFLDOHV��3DULV��/D�GjFRXYHUWH�

%RQQHW �0LFKHO� �+DQVRQ �.DUO� �/DQJH �0DULH�)UDQFH� �1LHXZHQKX\V �2OJD�
3DLOOHW

*UDFLHOD �HW �6FKOHPPHU �%HUQDUG� ������ �(QIDQWV �WUDYDLOOHXUV� �5HSHQVHU
OhHQIDQFH��/DXVDQQH��jGLWLRQV�3DJH�'HX[�

%RQQHW�0LFKHO�HW�6&+OHPPHU�%HUQDUG��������$SHUcXV�VXU�OH�WUDYDLO�GHV
HQIDQWV��0RQGHV�HQ�GeYHORSSHPHQW�����������S��������

&KULVWHQVHQ�3LD�0RQUDG�HW�-DPHV�$OOLVRQ��������5HVHDUFK�ZLWK�&KLOGUHQi��
3HUVSHFWLYHV�DQG�3UDFWLFHV��2[RQ��5RXWOHGJH)DOPHU�

&RUVDUR �:LOOLDP� ����� ��VHFRQG �HGLWLRQ�� �7KH �VRFLRORJ\ �RI �&KLOGKRRG�
/RQGRQ��3LQH�)RUJH�3UHVV��&DQDGD�

'DQLF�,VDEHOOH��'HODODQGH�-XOLH�HW�5D\RX�3DWULFN��������(QTXfWHU�DXSUdV
GhHQIDQWV �HW �GH�MHXQHV� �2EMHWV� �PeWKRGHV�HW �WHUUDLQ �GH�UHFKHUFKH�HQ
VFLHQFHV�VRFLDOHV��3UHVVHV�8QLYHUVLWDLUHV�GH�5HQQHV��5HQQHV�

*DOODJKHU �0LFKDHO� ������ �q3RZHU �LV �QRW �DQ�HYLOq �� �UHWKLQNLQJ�SRZHU �LQ
SDUWLFLSDWRU\�PHWKRGV��&KLOGUHQhV�*HRJUDSKLHV�����S����������

*UDKDP�$QQ� �3RZHOO �0DU\�$QQ�$QGHUVRQ� �)LW]JHUDOG� �5RE\Q�HW �7D\ORU�
1LFROD� ������ �(WKLFDO �UHVHDUFK �LQYROYLQJ �FKLOGUHQ� �81,&()� �2vFH �RI
5HVHDUFK�,QQRFHQWL �)ORUHQFH�

*UHLJ�$QQH�'���7D\ORU�-D\QH�HW�0DF.D\�7RPP\��������'RLQJ�UHVHDUFK�ZLWK
FKLOGUHQi���$�SUDFWLFDO�JXLGH��6DJH�

*URXQGZDWHU�6PLWK �6XVDQ� �'RFNHWW �6XH �HW �%RWWUHOO �'RURWK\� ������
3DUWLFLSDWRU\�UHVHDUFK�ZLWK�FKLOGUHQ�DQG�\RXQJ�SHRSOH��6DJH�

-DPHV �$OOLVRQ �HW �3URXW �$ODQ� ����� �>VHFRQG �HGLWLRQ@� �&RQVWUXFWLQJ �DQG
5HFRQVWUXFWLQJ�&KLOGKRRGi���&RQWHPSRUDU\�,VVXHV�LQ�WKH�6RFLRORJLFDO�6WXG\
RI�&KLOGKRRG��)DOPHU�3UHVV�

-DPHV�$OOLVRQ��-HQNV��&KULV�DQG�3URXW�$ODQ��������7KHRUL]LQJ�FKLOGKRRG�
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1HZ�<RUN�

0$<(5�1RQQD��������4XDOLWDWLI�RX�TXDQWLWDWLI�"�3ODLGR\HU�SRXU�OqjFOHFWLVPH
PjWKRGRORJLTXH� �%XOOHWLQ �RI �6RFLRORJLFDO �0HWKRGRORJ\�%XOOHWLQ �GH
PeWKRGRORJLH �VRFLRORJLTXH� ���� ����� �S� ������

0L]HQ �3KL �O �HW �2IRVX�.XVL �<DZ� ������ �8QRvFLDO �WUXWKV �DQG �HYHU\GD\
LQVLJKWV �� �XQGHUVWDQGLQJ�YRLFH�LQ �YLVXDO �UHVHDUFK�ZLWK�WKH�FKLOGUHQ�RI
$FFUDqV�XUEDQ�SRRU��9LVXDO�6WXGLHV������S����������

02552:�9LUJLQLD��������(WKLFDO�GLOHPPDV�LQ�UHVHDUFK�ZLWK�FKLOGUHQ�DQG
\RXQJ�SHRSOH�DERXW�WKHLU�VRFLDO�HQYLURQPHQWV��&KLOGUHQhV�JHRJUDSKLHV��
�����S��������

3$*(=<�+jOiQH� �&$55,(5(�6WjSKDQLH� �6$%,127�&DWKHULQH ��GLU�� ������
1DWXUH�GX�0RQGH��'HVVLQV�GhHQIDQWV��3DULV��&7+6�

3XQFK�6DPDQWKD� ������ �5HVHDUFK�ZLWK �&KLOGUHQr �� �7KH�6DPH�RU �'LsHUHQW
IURP�5HVHDUFK�ZLWK�$GXOWV�"�&KLOGKRRG��������S����o����

3XQFK�6DPDQWKD��������&URVV�ZRUOG�DQG�FURVV�GLVFLSOLQDU\�GLDORJXHr���$
PRUH�LQWHJUDWHG��JOREDO�DSSURDFK�WR�FKLOGKRRG�VWXGLHV��*OREDO�6WXGLHV�RI
&KLOGKRRG��������S�����o����

6LURWD�5jJLQH��������q3HWLW�REMHW�LQVROLWH�RX�FKDPS�FRQVWLWXj��OD�VRFLRORJLH
GH�OqHQIDQFH�HVW�HOOH�HQFRUH�GDQV�OHV�FKRX[�"�,Q��6,527$�5jJLQH��bOePHQWV
SRXU �XQH �VRFLRORJLH �GH �OhHQIDQFH� �3UHVVHV �XQLYHUVLWDLUHV �GH �5HQQHV�
5HQQHV��S�������

6S\URX��6���������7KH�OLPLWV�RI�FKLOGUHQqV�YRLFHV���)URP�DXWKHQWLFLW\�WR
FULWLFDO��UHuH[LYH�UHSUHVHQWDWLRQ��&KLOGKRRG������S����������

7KRPDV� �1LJHO �HW �2q.DQH� �&ODLUH �������� �7KH �HWKLFV �RI �SDUWLFLSDWRU\
UHVHDUFK�ZLWK�FKLOGUHQ��&KLOGUHQ�	�6RFLHW\���������S�����o����

7KRUVHQ�'RUWH�HW�-DFTXHPLQ�0jODQLH��������b�7HPSRUDOLWjV��VDYRLU�IDLUH�HW
PRGHV�GqDFWLRQ�GHV�HQIDQWV�WUDYDLOOHXUV�PLJUDQWV�DX�VHLQ�GH�OD�SDUHQWj
jODUJLH�HQ�$IULTXH�GH�Oq2XHVW�d��&DQDGLDQ�-RXUQDO�RI�$IULFDQ�6WXGLHV�5HYXH
FDQDGLHQQH�GHV�eWXGHV�DIULFDLQHV�����������S����������
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1RWHV

>�@�&LWRQV�QRWDPPHQW�OH�QXPjUR�VSjFLDO�GX�%XOOHWLQ�PeWKRGRORJLTXH�GH
VRFLRORJLH����������������FHOXL�GH�6RFLeWeV�HW�MHXQHVVHV�HQ�GLkFXOWe
�������Qc������SOXVLHXUV�DUWLFOHV�SXEOLjV�SDU�OD�UHYXH�$QWKURSRFKLOGUHQ
IRQGjH�HQ�������RX�HQFRUH�OqDSSHO�f�FRQWULEXWLRQV�HQ������GH�FROOiJXHV
DX�4XjEHF�SRXU�XQ�RXYUDJH�FROOHFWLI�VXU�/D�PHg WKRGRORJLH�GH�UHFKHUFKH
FHQWUHgH�VXU�OhHQIDQW�


