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,QWURGXFWLRQ
/D FURLVVDQFH� H[SRQHQWLHOOH� G
,QWHUQHW �LPDJH WLUpH GH >1,&��@� HQ WHUPH GH QRPEUH GH GRFXPHQWVGLVSRQLEOHV� HW OH EHVRLQ VWUDWpJLTXH GH SOXV HQ SOXV LPSRUWDQW GHV HQWUHSULVHV G
DXMRXUG
KXL GH PDvWULVHUO
LQIRUPDWLRQ GLVSRQLEOH QpFHVVLWHQW OD PLVH HQ SODFH G
RXWLOV GH YHLOOH LQIRUPDWLYH VXU ,QWHUQHW WRXMRXUVSOXV�SXLVVDQWV�HW�VXUWRXW�WRXMRXUV�SOXV�HIILFDFHV��
/D VWUXFWXUH G
,QWHUQHW HW O
LPSUHVVLRQQDQW YROXPH GHV UHVVRXUFHV TXL \ VRQW GLVSRQLEOHV IRUFHQW j GHVFKRL[ TXDQWLWDWLIV HW TXDOLWDWLIV TXDQW DX IRQFWLRQQHPHQW GHV V\VWqPHV GH UHFKHUFKH� 3ULYLOpJLHU O
DVSHFWTXDOLWDWLI REOLJH j QH SUHQGUH HQ FRPSWH TX
XQ QRPEUH UHVWUHLQW GH VRXUFHV G
LQIRUPDWLRQ� PDLV SHUPHWG
DSSRUWHU GHV VHUYLFHV j IRUWH YDOHXU DMRXWpH� $ORUV TX
XQ V\VWqPH PHWWDQW O
DFFHQW VXU O
DVSHFW TXDQWLWDWLIHIIHFWXH W\SLTXHPHQW XQH LQGH[DWLRQ DXWRPDWLTXH VXU OH SOXV JUDQG QRPEUH GH SDJHV SRVVLEOH� PDLV DYHFGHV�PpWKRGHV�pOpPHQWDLUHV�SRXU�rWUH�UDSLGH��
8Q FHUWDLQ QRPEUH G
RXWLOV H[LVWH DXMRXUG
KXL HW WHQWH GH UpSRQGUH DX SUREOqPH SRVp� &HV RXWLOV SRVVqGHQWSRXU OD SOXSDUW OD SXLVVDQFH GH FDOFXO QpFHVVDLUH j O
DPSOHXU GH OD WkFKH j DFFRPSOLU� 3DU H[HPSOH� OHVPDFKLQHV�XWLOLVpHV�SDU�$OWD9LVWD�VRQW�G
XQH�LPSUHVVLRQQDQWH�SXLVVDQFH��

+ $OSKD6WDWLRQ�������0pPRLUH�GH�����0R��GLVTXH�GH���*R�+ $OSKD6HUYHU�����������������SURFHVVHXU��0pPRLUH�GH��*R��GLVTXH�GH�����*R�+ '(&����������$OSKD�:RUNVWDWLRQ���0pPRLUH�GH���*R��GLVTXH�GH����*R�+ $OSKD6WDWLRQ�������������0pPRLUH�GH�����0R��GLVTXH�GH����*R�+ $OSKD6WDWLRQ�������������0pPRLUH�GH�����0R��GLVTXH�GH����*R�
0DLV OD SXLVVDQFH Q
HVW SDV WRXW� LO IDXW O
XWLOLVHU GH PDQLqUH HIILFDFH HW LQWHOOLJHQWH� (Q HIIHW� DYDQW G
DYRLUO
DPELWLRQ G
LQGH[HU O
HQVHPEOH GHV GRFXPHQWV SUpVHQWV VXU OH ::: �:RUOG :LGH :HE�� HW GH IRXUQLU XQV\VWqPH GH UHFKHUFKH SHUPHWWDQW GH UHWURXYHU O
HQVHPEOH GHV GRFXPHQWV SHUWLQHQWV j XQH TXHVWLRQ� LO HVWXWLOH HW QpFHVVDLUH GH PDvWULVHU TXDWUH FRPSRVDQWHV HVVHQWLHOOHV DSSDUDLVVDQW GDQV FH VFKpPD HW GpWDLOOpHVSOXV�EDV��

�� /H SDUFRXUV OH SOXV H[KDXVWLI SRVVLEOH G
,QWHUQHW � DXVVL ELHQ HQ WHUPH JpRJUDSKLTXH TXHOLQJXLVWLTXH�RX�WHPSRUHO�
�� /
LQGH[DWLRQ GHV GRFXPHQWV FROOHFWpV SHUPHWWDQW G
H[WUDLUH O
LQIRUPDWLRQ SHUWLQHQWH GH FHVGHUQLHUV� &HFL GHYUDLW QpFHVVLWp SRXU rWUH UpHOOHPHQW HIILFDFH XQH H[WUDFWLRQ LQWHOOLJHQWH GHVVWUXFWXUHV GX GRFXPHQW �PRWV� SKUDVHV� VLJOHV� ����� XQH DQDO\VH PRUSKRORJLTXH� XQH DQDO\VHV\QWD[LTXH� XQH DQDO\VH JUDPPDWLFDOH� ��� HW OD SULVH HQ FRPSWH G
XQ PD[LPXP GH MHX[ GHFDUDFWqUHV�HW�GH�ODQJXHV��
�� /H WUDLWHPHQW GH OD TXHVWLRQ� OD UHFKHUFKH HW OH WUL GHV GRFXPHQWV SHUWLQHQWV SRXU FHWWHTXHVWLRQ� TXL HQFRUH XQH IRLV SRXU rWUH HIILFDFH QpFHVVLWH GH PHWWUH HQ RHXYUH GHV RXWLOVOLQJXLVWLTXHV�pODERUpV�
�� /D SUpVHQWDWLRQ GHV UpVXOWDWV OD SOXV ULFKH HW V\QWKpWLTXH SRVVLEOH� DILQ TXH O
XWLOLVDWHXU SXLVVHIDFLOHPHQW MXJHU GH O
LQWpUrW GHV GRFXPHQWV� HW pJDOHPHQW DYRLU XQH LPDJH FODLUH HW SUpFLVH GXVXMHW�G
LQWpUrW�

&HV TXDWUH SRLQWV HVVHQWLHOV VRXOqYHQW GH QRPEUHX[ SUREOqPHV� 1RXV DOORQV GRQF SRVHU O
HQVHPEOH GH FHVSUREOqPHV�j�WUDYHUV�OHV�TXDWUH�SKDVHV�QpFHVVDLUHV�j�XQH�UHFKHUFKH�G
LQIRUPDWLRQ�VXU�,QWHUQHW���
+ /D�&2//(&7(�GHV�'RFXPHQWV+ /
,1'(;$7,21�GHV�'RFXPHQWV+ /D�5(&+(5&+(�GHV�'RFXPHQWV�5pSRQVHV+ /D�35e6(17$7,21�GHV�'RFXPHQWV�5pSRQVHV

'DQV FHV TXDWUH SDUWLHV� QRXV PHWWURQV pJDOHPHQW HQ DYDQW SRXU FKDFXQH G
HOOHV OHV SUREOqPHV TXH VH VRQWUpHOOHPHQW SRVpV OHV FUpDWHXUV GHV PRWHXUV GH UHFKHUFKH DFWXHOV HW OHXUV VROXWLRQV pYHQWXHOOHV� 'DQV FHWWHSHUVSHFWLYH� GLYHUVHV FRPSDUDLVRQV �EDVpHV VXU GHV FULWqUHV PHVXUDEOHV� GHV RXWLOV H[LVWDQWV SHUPHWWURQWG
pYDOXHU GH PDQLqUH SOXV SUpFLVH OHXUV IRQFWLRQQDOLWpV HW OHXUV FDSDFLWpV� $LQVL� QRXV FRPSDUHURQV OHVGLIIpUHQWV PRGHV�G
LQWHUURJDWLRQ SURSRVpV� OHV PpWKRGHV G
pOLPLQDWLRQ�GHV�PRWV�YLGHV XWLOLVpHV� OD OLVWH GHV



RSpUDWHXUV� ERROpHQV� GH WURQFDWXUH HW GH SUR[LPLWp�DGMDFHQFH GLVSRQLEOHV� HW HQILQ OHV LQIRUPDWLRQVIRXUQLHV j O
XWLOLVDWHXU� &H GHUQLHU SRLQW VHUD GpYHORSSp VXLYDQW GHX[ FRPSDUDLVRQV � OD FRPSDUDLVRQ GHVLQIRUPDWLRQV�JpQpUDOHV��HW�OD�FRPSDUDLVRQ�GHV�LQIRUPDWLRQV�UHODWLYHV�j�FKDTXH�GRFXPHQW�UpSRQVH��
(QVXLWH� QRXV YHUURQV XQH OLVWH GpWDLOOpH GHV IRQFWLRQQDOLWpV GHV V\VWqPHV�DFWXHOOHPHQW�GLVSRQLEOHV� &HWWHOLVWH Q
HVW SDV H[KDXVWLYH� WRXV OHV PRWHXUV Q
\ VRQW SDV HQFRUH UHFHQVpV� PDLV OHV SOXV LPSRUWDQWV \DSSDUDLVVHQW��

(QILQ� QRXV FRQFOXURQV HQ PRQWUDQW FODLUHPHQW TXHO HVW UpHOOHPHQW O
pWDW GH O
DUW DFWXHO HQ PDWLqUH GH UHFKHUFKHG
LQIRUPDWLRQ VXU ,QWHUQHW� 1RXV SURSRVHURQV DORUV XQH V\QWKqVH GHV SUREOqPHV j VH SRVHU HW j UpVRXGUH SRXU SDUYHQLUj XQ UpVXOWDW YUDLPHQW LQWpUHVVDQW� 3RXU WHUPLQHU� QRXV pYRTXHURQV QRWUH DQJOH GH YXH YLV j YLV GH FHV GLIIpUHQWVSUREOqPHV��HW�QRXV�pODERUHURQV�XQH�pEDXFKH�GHV�VROXWLRQV�TXH�QRXV�SURSRVRQV�

���/D�&ROOHFWH�GHV�GRFXPHQWV
'DQV OH FRQWH[WH DFWXHO� QRXV SRXYRQV GpJDJHU GHX[ PpWKRGHV HVVHQWLHOOHV GH FROOHFWH GHV GRFXPHQWV �PDQXHOOH RX DXWRPDWLTXH� /D SUHPLqUH DSSRUWH XQH YDOHXU DMRXWpH GH VpOHFWLRQ� YDOLGDWLRQ HWFDWpJRULVDWLRQ GHV UHVVRXUFHV� (OOH OLPLWH OH EUXLW SDU UDSSRUW DX[ PpWKRGHV DXWRPDWLTXHV� PDLV OD PLVH jMRXU HVW EHDXFRXS PRLQV UDSLGH HW OD FRXYHUWXUH EHDXFRXS PRLQV ODUJH� (QILQ� O
LQWHUYHQWLRQ KXPDLQHELDLVH OD FRXYHUWXUH JpRJUDSKLTXH� OLQJXLVWLTXH RX WKpPDWLTXH GH OD EDVH� /HV PRGXOHV GH FROOHFWHDXWRPDWLTXH� SOXV JpQpUDOHPHQW DSSHOpV URERWV� VSLGHUV� FUDZOHUV���� GRLYHQW UpVRXGUH GLYHUV SUREOqPHVSRXU HIIHFWXHU XQH FROOHFWH VXIILVDPPHQW �LQWHOOLJHQWH� TXL SHUPHWWUD GHV UHFKHUFKHV PXOWLOLQJXHV HQODQJDJH�QDWXUHO��

�� 5HFRQQDvWUH�OHV�MHX[�GH�FDUDFWqUHV�XWLOLVpV�GDQV�OHV�GRFXPHQWV�HW�DJLU�HQ�FRQVpTXHQFH��8Q�JUDQG�QRPEUH�GH�PRWHXUV�GH�UHFKHUFKH�UHFRQQDvW�HW�LQGH[H�OH�MHX�,62�/DWLQ�� �>$/,6��@��&
HVW�XQ�HIIRUW�DSSUpFLDEOH�SRXU�OH�WUDLWHPHQW�GHV�ODQJXHV�DFFHQWXpHV��0DLV�FH�Q
HVW�SDV�VXIILVDQW�FDU�j�O
KHXUH�DFWXHOOH��j�FDXVH�GH�FHWWH�ODFXQH��XQ�JUDQG�QRPEUH�GH�GRFXPHQWV��UXVVHV��MDSRQDLV�DUDEHV�������QH�VRQW�SDV�UpIpUHQFpV�SDU�OHV�PRWHXUV�GH�UHFKHUFKH�JpQpUDX[��(W�SRXU�FDXVH��WRXV�FHVPRWHXUV��FRPPH�QRXV�OH�YHUURQV�SOXV�ORLQ�QH�WUDLWHQW�TX
XQH�VHXOH�ODQJXH��HQ�JpQpUDO�O
DQJODLV��GHPDQLqUH�VXFFLQFWH��YRLU�DXFXQH�GH�PDQLqUH�VSpFLILTXH��DORUV�SRXUTXRL�UpFXSpUHU�GHV�GRFXPHQWVQ
XWLOLVDQW�SDV�OH�MHX�GH�FDUDFWqUH�RFFLGHQWDO�"
�� 5HFRQQDvWUH�OD�ODQJXH�GX�GRFXPHQW&H�SUREOqPH�QH�VH�SRVH�SDV�SRXU�OHV�V\VWqPHV�DFWXHOV��SXLVTX
LOV�QH�VRQW�SDV�PXOWLOLQJXHV��QLPrPH�PRQROLQJXHV�G
DLOOHXUV��LOV�QH�WUDLWHQW�DXFXQH�ODQJXH�HQ�SDUWLFXOLHU��LOV�WUDLWHQW�GHV�FKDvQHVGH�FDUDFWqUHV���&HSHQGDQW��XQ�V\VWqPH�GH�UHFKHUFKH�PXOWLOLQJXH�GRLW�rWUH�HQ�PHVXUH�GH�GpWHUPLQHUDXWRPDWLTXHPHQW�OD�ODQJXH�GHV�GRFXPHQWV�UpFXSpUpV��DILQ�GH�SRXYRLU�HIIHFWXHU�WRXV�OHVWUDLWHPHQWV�OLQJXLVWLTXHV�SURSUHV�j�FHWWH�GHUQLqUH��$�WHUPH��FHFL�GRLW�SHUPHWWUH�GH�UHWURXYHU�GHVGRFXPHQWV�GH�ODQJXHV�GLIIpUHQWHV��j�SDUWLU�G
XQH�TXHVWLRQ�XQLTXH�IRUPXOpH�GDQV�XQH�VHXOH�ODQJXH��� 5HFRQQDvWUH�OHV�IRUPDWV�GH�GRFXPHQWV/HV�GRFXPHQWV�GLVSRQLEOHV�VXU�OH�::: VRQW�DVVH]�KpWpURJqQHV��6L�RQ�WURXYH�HVVHQWLHOOHPHQW�GHVGRFXPHQWV�+70/ �+\SHU7H[W�0DUNXS�/DQJXDJH��HW�GHV�GRFXPHQWV�$6&,,��LO�QH�IDXW�SDV�RXEOLHUTX
LO�Q
HVW�SDV�UDUH�GH�WURXYHU�GHV�GRFXPHQWV�3RVW6FULSW���SV���UHSUpVHQWH�HQYLURQ������GHVGRFXPHQWV�VXU�,QWHUQHW���GHV�GRFXPHQWV�DX�IRUPDW�$FUREDW���SGI���UHSUpVHQWH�HQYLURQ������GHVGRFXPHQWV�VXU�,QWHUQHW���GHV�GRFXPHQWV�DX�IRUPDW�:RUG���GRF���UHSUpVHQWH�HQYLURQ������GHVGRFXPHQWV�VXU�,QWHUQHW�����/HV�V\VWqPHV�DFWXHOV�QH�UpFXSqUHQW�SDV�HW�GRQF�Q
LQGH[HQW�SDV�WRXV�FHVW\SHV�GH�GRFXPHQWV��&HUWHV��V
LOV�VRQW�G
XQH�PDQLqUH�JpQpUDOH�UHODWLYHPHQW�PDUJLQDX[�VXU�OH::: FRPPH�OH�PRQWUHQW�OHV�pWXGHV�0HDVXULQJ�WKH�:HE �>%5$<��@��HW�$Q�,QYHVWLJDWLRQ�RI'RFXPHQWV�IURP�WKH�:RUOG�:LGH�:HE �>:22'��@���GDQV�XQ�FRQWH[WH�,QWUDQHW��FHV�IRUPDWV�GHGRFXPHQWV�VRQW�ODUJHPHQW�XWLOLVpV��8QH�HQWUHSULVH�GpVLUHXVH�G
DGMRLQGUH�XQ�,QWUDQHW�j�VHVGLIIpUHQWV�PR\HQV�GH�FRPPXQLFDWLRQ�LQWHUQH�QH�SRXUUD�FHUWDLQHPHQW�SDV�VH�SHUPHWWUH�G
HIIHFWXHUXQH�FRQYHUVLRQ�GH�O
HQVHPEOH�GH�VHV�ILFKLHUV�H[LVWDQWV�YHUV�OH�IRUPDW�+70/��/D�VROXWLRQ�UHWHQXHVHUD�FHOOH�FRXUDPPHQW�XWLOLVpH�j�O
KHXUH�DFWXHOOH�TXL�FRQVLVWH�j�FUpHU�GHV�GRFXPHQWV�+70/UpIpUHQoDQW�OHV�DQFLHQV�GRFXPHQWV�DX�IRUPDW�:RUG��([FHO������RIIUDQW�DLQVL�XQ�PR\HQ�G
DFFqVXQLIRUPLVp�HW�UHODWLYHPHQW�VLPSOH�HW�FODLU�YHUV�O
HQVHPEOH�GH�OD�PpPRLUH�GH�O
HQWUHSULVH��,O�VHPEOHGRQF�pYLGHQW�TXH�GDQV�XQ�FRQWH[WH�,QWUDQHW��RX�,QWHUQHW�,QWUDQHW��OD�SULVH�HQ�FRPSWH�GHV�GLIIpUHQWV



IRUPDWV�GH�GRFXPHQWV�EXUHDXWLTXHV�OHV�SOXV�FRXUDQWV�VRLW�LQpYLWDEOH��� $FFpGHU�DX[�SDJHV�G\QDPLTXHV�DFFHVVLEOHV�j�SDUWLU�GH�IRUPXODLUHV$XFXQ�GHV�PRWHXUV�GH�UHFKHUFKH�H[LVWDQW�VXU�OH�::: Q
DFFqGH�DX[�SDJHV�G\QDPLTXHV�FUppHVSDU�IRUPXODLUH��2U��TXDQG�RQ�VDLW�TX
XQ�QRPEUH�GH�SOXV�HQ�SOXV�LPSRUWDQW�GHV�GRFXPHQWV�HVWDFFHVVLEOH�GH�FHWWH�PDQLqUH��HW�VXUWRXW�TXH�OHV�EDVHV�GH�GRQQpHV�OHV�SOXV�LQWpUHVVDQWHV�VRQWDFFHVVLEOHV�XQLTXHPHQW�SDU�OH�ELDLV�GH�FHV�IRUPXODLUHV�GH�UHFKHUFKH��LO�HVW�OpJLWLPH�GH�FURLUH�TX
LO\�D�Oj�HQFRUH�XQH�JUDQGH�]RQH�G
RPEUH�QRQ�H[SORUpH�SDU�OHV�PRWHXUV�GH�UHFKHUFKH�DFWXHOV��� 0HWWUH�j�MRXU�OHV�GRFXPHQWV�HW�WHVWHU�OHXU�YDOLGLWp/D�PLVH�j�MRXU�UpJXOLqUH�GH�O
LQGH[�GH�OD�EDVH�HVW�XQ�FULWqUH�LPSRUWDQW�SRXU�OD�UHFKHUFKHG
LQIRUPDWLRQ��/HV�GRFXPHQWV�VXU�,QWHUQHW�FKDQJHQW�IUpTXHPPHQW �LPDJH�WLUpH�GH�>/81'��@���GHQRXYHDX[�GRFXPHQWV�QDLVVHQW�HW�G
DXWUHV�GLVSDUDLVVHQW��,O�IDXW�GRQF��SRXU�QH�SDV�SURSRVHU�jO
XWLOLVDWHXU�GHV�OLHQV�YHUV�GHV�GRFXPHQWV�LQDFFHVVLEOHV��OH�IDPHX[��)LOH�1RW�)RXQG���SDUFRXULUUpJXOLqUHPHQW�O
HQVHPEOH�GHV�GRFXPHQWV�GpMj�LQGH[pV�HW�UHPHWWUH�j�MRXU�OD�EDVH�GH�GRQQpH��$�FHQLYHDX��OHV�SULQFLSDX[�RXWLOV�DFWXHOOHPHQW�GLVSRQLEOHV�GLVSRVHQW�G
XQH�SXLVVDQFH�GH�FDOFXO�OHXUSHUPHWWDQW�G
HIIHFWXHU�GHV�PLVHV�j�MRXU�UHODWLYHPHQW�IUpTXHQWHV��,O�VHPEOH�FHSHQGDQW�TXH�FHV�IUpTXHQFHV�GH�PLVH�j�MRXU�QH�VRLHQW�SDV�HQFRUH�VXIILVDQWHV��SXLVTX
LOQ
HVW�SDV�UDUH�G
REWHQLU�GH�QRPEUHX[�OLHQV�QRQ�YDOLGHV�j�OD�VXLWH�G
XQH�UHFKHUFKH��,O�QH�IDXWFHSHQGDQW�SDV�rWUH�WURS�FULWLTXH�j�FH�VXMHW��(Q�HIIHW�OD�FDXVH�G
XQ�OLHQ�QRQ�YDOLGH�SHXW�rWUH�OHUpVXOWDW�G
XQ�DUUrW�PRPHQWDQp�GX�VHUYHXU��FH�TXL�HVW�GLIILFLOHPHQW�UHSpUDEOH�SDU�OH�PRWHXU�GHUHFKHUFKH��,O�H[LVWH�SRXUWDQW�GHV�VROXWLRQV�j�FH�SUREOqPH��(Q�HIIHW��LO�VXIILUDLW�G
pWHQGUH�OHSURWRFROH�+773 �+\SHU7H[W�7UDQVSRUW�3URWRFRO��DILQ�TXH�OHV�VHUYHXUV�SXLVVHQW�LQIRUPHUO
HQVHPEOH�GHV�VLWHV�GH�UHFKHUFKH�GH�OHXU�DUUrW�LPPLQHQW��GHV�PRGLILFDWLRQV�HIIHFWXpHV�VXU�OHVGRFXPHQWV��GHV�GRFXPHQWV�UDMRXWpV�RX�VXSSULPpV��1RWRQV�TXH�FHUWDLQV�VHUYHXUV�+773FRPPHUFLDX[�FRPPHQFHQW�j�SURSRVHU�XQH�pEDXFKH�GH�VROXWLRQ�GDQV�FH�VHQV��PDLV�FHV�HIIRUWV�VRQWPDUJLQDX[��HW�QH�VHURQW�UpHOOHPHQW�XWLOLVDEOHV�TXH�ORUVTX
XQH�QRXYHOOH�QRUPH�G
+773 VHUDpODERUpH��8QH�DXWUH�VROXWLRQ�PRLQV�pOpJDQWH��PDLV�PpULWDQW�WRXW�GH�PrPH�G
rWUH�WHVWpH�FRQVLVWH�jYpULILHU�ORUV�GH�O
DIILFKDJH�GH�OD�OLVWH�GHV�GRFXPHQWV�UpSRQVHV�OD�YDOLGLWp�GHV�GLIIpUHQWV�OLHQV��,OIDXW�FHSHQGDQW�FUDLQGUH�XQH�DXJPHQWDWLRQ�VLJQLILFDWLYH�GHV�WHPSV�GH�UpSRQVH��FH�TXL�HQWUDvQHUDLWO
XWLOLVDWHXU�j�VH�ODVVHU�GX�V\VWqPH��VL�HQ�SOXV�LO�QH�IRXUQLW�SDV�GHV�GRFXPHQWV�VXIILVDPPHQWSHUWLQHQWV�
1RXV FRQVWDWRQV GRQF TXH OD FROOHFWH GHV GRFXPHQWV� SUHPLqUH pWDSH QpFHVVDLUH j OD UHFKHUFKHG
LQIRUPDWLRQ VXU ,QWHUQHW� SRVH HQFRUH GH QRPEUHX[ SUREOqPHV� 0DLV O
XQ GHV SUHPLHUV GpILV j UHOHYHUFRQVLVWH j VH SRVHU OHV TXHVWLRQV TXH QRXV YHQRQV GH VRXOHYHU� (Q HIIHW� O
pWDSH GH FROOHFWH GHVGRFXPHQWV HVW FRQVLGpUpH SDU EHDXFRXS FRPPH WULYLDOH� HW GpMj VXIILVDPPHQW HIILFDFH SRXU rWUHSOHLQHPHQW RSpUDWLRQQHOOH� &HSHQGDQW� FRPPH QRXV YHQRQV GH OH YRLU� LO QH IDXW SDV V
\ WURPSHU� GHQRPEUHX[�HIIRUWV�VRQW�HQFRUH�j�IRXUQLU�VL�O
RQ�YHXW�VH�GRQQHU�OD�SHLQH�GH�UpHOOHPHQW�WUDLWHU�FH�VXMHW�&RPPH OH GLW /RXLV�021,(5� FUpDWHXU G
$OWD�9LVWD� XQ GRFXPHQW D XQH UpHOOH H[LVWHQFH VXU ,QWHUQHW VLHW VHXOHPHQW VL LO HVW UpIpUHQFp SDU XQ PRWHXU GH UHFKHUFKH� $ORUV� SRXUTXRL WRXV FHV PRWHXUV GHUHFKHUFKH RFFXOWHQW HQFRUH XQ VL JUDQG QRPEUH GH GRFXPHQWV � GRFXPHQWV Q
XWLOLVDQW SDV O
DOSKDEHWODWLQ��GRFXPHQWV�G\QDPLTXHV��GRFXPHQWV�VWRFNpV�GDQV�GHV�IRUPDWV�SURSULpWDLUHV����"

���/
LQGH[DWLRQ�GHV�GRFXPHQWV
/
LQGH[DWLRQ GHV GRFXPHQWV FROOHFWpV HVW XQH pWDSH WUqV LPSRUWDQWH GDQV OH SURFHVVXV GH UHFKHUFKH� (QHIIHW� GH OD TXDOLWp GH O
LQGH[DWLRQ GpSHQG OD TXDOLWp GH OD UHFKHUFKH� 8QH �ERQQH� LQGH[DWLRQ GHYUDLWSHUPHWWUH GH FRQVWLWXHU XQ ILFKLHU LQYHUVH �OLVWH GHV PRWV UHWHQXV� DYHF SRXU FKDFXQ G
HX[ OHV GRFXPHQWVGDQV OHVTXHOV LOV DSSDUDLVVHQW� UHJURXSDQW OHV WHUPHV SHUWLQHQWV GHV GRFXPHQWV GH OD EDVH� 3RXU FHOD� LOIDXW WRXW G
DERUG SDUYHQLU j H[WUDLUH FRUUHFWHPHQW OHV PRWV GX GRFXPHQW� UHFRQQDvWUH OHV V\QWDJPHV HWOHV H[SUHVVLRQV LGLRPDWLTXHV� 
WDJJHU
 OHV PRWV �UHFRQQDvWUH OHXU JHQUH�QRPEUH� OHXU IRQFWLRQJUDPPDWLFDOH�� OHPPDWLVHU OHV PRWV �FKDTXH PRW HVW QRUPDOLVp � EHOOH� EHOOHV� EHDX� EHDX[ VHURQWQRUPDOLVpV HQ EHDX� PDUFKHU� PDUFKqUHQW� PDUFKHUDV VHURQW QRUPDOLVpV HQ PDUFKHU� ����� pOLPLQHU OHVPRWV�YLGHV��H[WUDLUH�OHV�PRWV��SHUWLQHQWV��G
XQ�GRFXPHQW���
%LHQ V�U� WRXV FHV WUDLWHPHQWV GRLYHQW GDQV OD PHVXUH GX SRVVLEOH rWUH GLVSRQLEOHV SRXU XQ PD[LPXP GHODQJXHV� DILQ GH SRXYRLU HIIHFWXHU HQVXLWH GHV UHFKHUFKHV PXOWLOLQJXHV� 1RXV GpFULYRQV LFL GHV SURFHVVXVHW WUDLWHPHQWV QpFHVVLWDQW XQH SXLVVDQFH GH FDOFXO GpPHVXUpH SRXU rWUH DSSOLTXpH j O
HQVHPEOH GX



:::� /HV PRWHXUV DFWXHOV� FRPPH QRXV OH YHUURQV� VRQW WUqV ORLQ G
DSSURFKHU GH WHOOHV SRVVLELOLWpV� LOVSULYLOpJLHQW XQH LQGH[DWLRQ UDSLGH HW GRQF WUqV VLPSOH� &
HVW OD UDLVRQ SRXU ODTXHOOH QRXV Q
DYRQV UHWHQXTXH�TXDWUH�FULWqUHV�HVVHQWLHOV�
�� /
H[WUDFWLRQ�GHV�PRWV�GX�GRFXPHQW�&
HVW XQH pWDSH GX SURFHVVXV G
LQGH[DWLRQ TXL SHXW VHPEOHU WULYLDOH DX SUHPLHU DERUG� HW TXLSRXUWDQW FRQVWLWXHUD OD EDVH GH WRXW OH UHVWH GX SURFHVVXV G
LQGH[DWLRQ� ,O IDXW GRQF TXH FHWWHSKDVH VRLW G
XQH TXDOLWp PD[LPDOH� /
DSSURFKH GH O
HQVHPEOH GHV GpYHORSSHXUV GHV PRWHXUV GHUHFKHUFKH HVW WUqV VLPSOH � LOV FRQVLGqUHQW XQ PRW FRPPH pWDQW XQH FKDvQH GH FDUDFWqUHVFRUUHVSRQGDQW�j�O
H[SUHVVLRQ�UpJXOLqUH��

>$�=D�]?�?
�DFFHQWV@�
R� �DFFHQWV HVW XQH OLVWH GH WRXV OHV DFFHQWV SRVVLEOHV GDQV OD WDEOH ,62��������>$/,6��@�

&HWWH H[SUHVVLRQ UpJXOLqUH VLJQLILH TX
XQ PRW HVW GpILQL FRPPH XQH FKDvQH FRQVWLWXpH G
DX PRLQV XQ FDUDFWqUH����HW�SRXYDQW�FRQWHQLU��
+ Q
LPSRUWH�OHVTXHOOHV�GHV����OHWWUHV�GH�O
DOSKDEHW�HQ�PDMXVFXOH��$�=���+ Q
LPSRUWH�OHVTXHOOHV�GHV����OHWWUHV�GH�O
DOSKDEHW�HQ�PLQXVFXOH��D�]���+ OH�WLUHW��?����+ O
DSRVWURSKH��?
���+ Q
LPSRUWH�OHVTXHOV�GHV�FDUDFWqUHV�DFFHQWXpV�GX�MHX�GH�FDUDFWqUH�,62������� ��DFFHQWV���

&HWWH GpILQLWLRQ �VLPSOLVWH� UHWHQXH SDU $OWD9LVWD� ,QIR6HHN�8OWUD� ([FLWH� $OL:HE� 2SHQ7H[W HW &DUUHIRXU�QHWHQWUH�DXWUHV�HVW�SOXV�RX�PRLQV�ELHQ�DGDSWpH�DX�WUDLWHPHQW�GH�O
DQJODLV��-HURPH
V�6WXG\�HVW�GpFRXSp�HQ�GHX[�PRWV�-HURPH
V HW 6WXG\�� PDLV VH UpYqOH FDWDVWURSKLTXH SRXU OHV DXWUHV ODQJXHV� (Q HIIHW� SRXU XQ GRFXPHQW FRQWHQDQWOHV PRWV /
RHXYUH� FHV PRWHXUV LQGH[HQW OH WHUPH /
RHXYUH FRPPH XQ VHXO HW PrPH PRW� &H TXL VLJQLILH TXHSRXU UHWURXYHU FH GRFXPHQW� O
XWLOLVDWHXU GHYUD WDSHU /
RHXYUH� V
LO WDSH RHXYUH� OH GRFXPHQW QH VHUD SDV UHWRXUQpSDU�OH�V\VWqPH��� /D�QRUPDOLVDWLRQ�GHV�PRWV��OHPPDWLVDWLRQ�&H WUDLWHPHQW FRQVLVWH j UHWURXYHU SRXU XQ PRW VD IRUPH QRUPDOLVpH �JpQpUDOHPHQW OH PDVFXOLQ SRXU OHV QRPV�O
LQILQLWLI SRXU OHV YHUEHV� OH PDVFXOLQ�VLQJXOLHU SRXU OHV DGMHFWLIV� ����� $LQVL� GDQV O
LQGH[ QH VRQW FRQVHUYpHV TXHOHV IRUPHV QRUPDOLVpHV� FH TXL RIIUH XQ JDLQ GH SODFH DSSUpFLDEOH� PDLV VXUWRXW� VL OH PrPH WUDLWHPHQW HVWHIIHFWXp VXU OD TXHVWLRQ� FHOD SHUPHW G
rWUH EHDXFRXS SOXV �VRXSOH� HW UDSLGH GDQV OD UHFKHUFKH � SDU H[HPSOH� VLO
XWLOLVDWHXU HIIHFWXH XQH UHFKHUFKH DYHF XQ YHUEH� OHV GRFXPHQWV FRPSRUWDQW FH YHUEH GDQV WRXWHV VHV IRUPHVFRQMXJXpHV VHURQW SULV HQ FRPSWH� HW SDV VHXOHPHQW OHV GRFXPHQWV FRQWHQDQW OH YHUEH GDQV OD IRUPH HQWUpH SDUO
XWLOLVDWHXU� 3HX GH PRWHXUV GH UHFKHUFKH PHWWHQW HQ SODFH XQ WHO WUDLWHPHQW� ,OV XWLOLVHQW SDUIRLV OD WURQFDWXUH�jGURLWH ORUV GH O
LQWHUURJDWLRQ DILQ GH WHQWHU G
DSSURFKHU FH IRQFWLRQQHPHQW� PDLV FHWWH VROXWLRQ HVW EHDXFRXS SOXVEUXWDOH TXH OD OHPPDWLVDWLRQ� 9RLFL XQ WDEOHDX UHJURXSDQW OHV GLIIpUHQWHV IRQFWLRQV GH OHPPDWLVDWLRQ�WURQFDWXUHXWLOLVpH�SDU�OHV�SULQFLSDX[�PRWHXUV�GH�UHFKHUFKH���/HV�2SpUDWHXUV�GH�7URQFDWXUH �7DEOHDX������ /
pOLPLQDWLRQ�GHV�PRWV�YLGHV�7DEOHDX�����/HV�0pWKRGHV�G
pOLPLQDWLRQ�GHV�PRWV�YLGHV��(OOH HVW pJDOHPHQW LPSRUWDQWH GDQV OD PHVXUH R� F
HVW XQ IDFWHXU TXL D XQH JUDQGH LQIOXHQFH GDQV OD SUpFLVLRQ GHOD UHFKHUFKH� (Q HIIHW� OH IDLW GH QH SDV pOLPLQHU OHV PRWV YLGHV SURYRTXH LQpYLWDEOHPHQW GX EUXLW� /
pOLPLQDWLRQGHV PRWV YLGHV �OH� OD� HW� ���� GRLW VH IDLUH DXVVL ELHQ j O
LQGH[DWLRQ TX
j OD UHFKHUFKH �pOLPLQDWLRQ GHV PRWV YLGHVGH�OD�TXHVWLRQ���/HV�WUDLWHPHQWV�HIIHFWXpV�SDU�OHV�GLIIpUHQWV�PRWHXUV�GH�UHFKHUFKH�VRQW�ELHQ�V�U�PRQROLQJXHV��&HUWDLQV VXSSULPHQW OHV PRWV YLGHV HQ XWLOLVDQW OD IUpTXHQFH G
DSSDULWLRQ GHV PRWV GDQV O
HQVHPEOH GHVGRFXPHQWV GH OD EDVH� 6L XQ PRW DSSDUDvW WURS FRXUDPPHQW� LO HVW FRQVLGpUp FRPPH WURS IUpTXHQW� GRQF QRQ�LQIRUPDWLRQQHO� HW LO QH VHUD GRQF SDV SULV HQ FRPSWH ORUV GH OD UHFKHUFKH� &H V\VWqPH SHXW DERXWLU j GHVDEHUUDWLRQV� /HV SOXV IODJUDQWHV VRQW YLVLEOHV DYHF $OWD� 9LVWD� 3DU H[HPSOH� SRXU OD UHTXrWH �LQIRUPDWLRQUHWULHYDO V\VWHP RQ WKH LQWHUQHW�� OHV WHUPHV �LQIRUPDWLRQ�� �V\VWHP�� �RQ�� �WKH� HW �LQWHUQHW� DSSDUDLVVHQW WURSIUpTXHPPHQW�GDQV�OD�EDVH�HW�VRQW�GRQF�LJQRUpV��/D�UHFKHUFKH�QH�V
HIIHFWXH�GRQF�TXH�VXU�OH�WHUPH��UHWULHYDO���
'
DXWUHV �(XUR)HUUHW� *DOD[\� ,QIR6HHN� 0DJHOODQ� :HE&UDZOHU� ::::RUP� XWLOLVHQW XQH OLVWH GHV PRWVYLGHV �XQH VRUWH GH GLFWLRQQDLUH� GH OD ODQJXH DQJODLVH� 6RXOLJQRQV OH SDUDGR[H G
(XUR)HUUHW TXL HQ WDQW TXHPRWHXU GH UHFKHUFKH HXURSpHQ GHYUDLW SUHQGUH HQ FRQVLGpUDWLRQ O
HQVHPEOH GHV ODQJXHV HXURSpHQQHV� PDLV TXLQH SRVVqGH TX
XQH OLVWH GHV PRWV YLGHV GH OD ODQJXH DQJODLVH �LO VXSSULPH FHSHQGDQW WRXV OHV PRWV QH GpSDVVDQWSDV�XQ�FDUDFWqUH���(QILQ� GHV PRWHXUV FRPPH $OL:HE� +RW%RW RX 2SHQ7H[W QH VH VRXFLHQW JXqUH GHV PRWV YLGHV���SRXU HX[� WRXVOHV PRWV VRQW LQIRUPDWLRQQHOV� '
DLOOHXUV� TXHOOH HVW OD PHLOOHXUH DSSURFKH GDQV XQ FRQWH[WH FRPPH OH :::�



R� LO \ D XQH SURIXVLRQ GH GRFXPHQWV� GDQV XQ PXOWLWXGH GH ODQJXHV GLIIpUHQWHV� JpUHU DSSUR[LPDWLYHPHQW OHVPRWV�YLGHV�GDQV�XQH�VHXOH�ODQJXH��RX�ELHQ�QH�SDV�OHV�JpUHU�GX�WRXW�"�� /
LQGH[DWLRQ SURSUHPHQW GLWH FRQVLVWH j UHWHQLU OHV WHUPHV OHV SOXV VLJQLILFDWLIV GX GRFXPHQW� ,FL HQFRUH� OHVPRWHXUV GH UHFKHUFKH DFWXHOV QH �IRQW SDV GDQV OD ILQHVVH�� LOV LQGH[HQW WRXV OHV PRWV��� $ SULRUL� /\FRV HVW O
XQGHV VHXOV j UHWHQLU XQ FHUWDLQ QRPEUH GH PRWV VLJQLILFDWLIV �LO HQ UHWLHQW XQH YLQJWDLQH����0DLV QRXV Q
DYRQVPDOKHXUHXVHPHQW DXFXQH LQIRUPDWLRQ VXU OHV FULWqUHV OXL SHUPHWWDQW GH UHWHQLU WHO RX WHO PRW� &HWWH DEHUUDWLRQ GHO
LQGH[DWLRQ YD EHDXFRXS SOXV ORLQ SXLVTX
LO VHPEOHUDLW TXH FHUWDLQV PRWHXUV TXL JqUHQW OHV PRWV YLGHV� LQGH[HQWWRXW�GH�PrPH�FHV�GHUQLHUV��HW�QH�OHV�pOLPLQHQW�HQ�IDLW�TXH�GDQV�OD�UHTXrWH�GH�O
XWLOLVDWHXU�
&RPPH QRXV YHQRQV GH OH YRLU� O
LQGH[DWLRQ UpDOLVpH SDU OHV V\VWqPHV GH UHFKHUFKH DFWXHOV UHVWH WUqVEDVLTXH� PDLV HQ UHYDQFKH WUqV UDSLGH� &HWWH UDSLGLWp G
LQGH[DWLRQ OHXU SHUPHW G
REWHQLU XQH IUpTXHQFHGH PLVH j MRXU pOHYpH GH OHXU LQGH[ SRXU XQH FRXYHUWXUH WUqV ODUJH GHV UHVVRXUFHV GLVSRQLEOHV VXU,QWHUQHW��&HSHQGDQW��OD�TXDOLWp�GH�O
LQGH[DWLRQ�HVW�PpGLRFUH��FH�TXL�FRQGXLW�JpQpUDOHPHQW�j�GHV�V\VWqPHVj OD IRLV IRUWHPHQW EUXLWpV HW IRUWHPHQW VLOHQFLHX[� 6L O
H[KDXVWLYLWp GHV GRFXPHQWV LQGH[pV VXU ,QWHUQHWSHUPHW GH IRXUQLU XQ FHUWDLQ QRPEUH GH GRFXPHQWV SHUWLQHQWV� GDQV XQ FRQWH[WH ,QWUDQHW� GH WHOOHVPpWKRGHV�G
LQGH[DWLRQ�QH�VHPEOHQW�SDV�YLDEOHV�

���/D�UHFKHUFKH�GHV�GRFXPHQWV
/D UHFKHUFKH GHV GRFXPHQWV D SRXU EXW GH IDLUH UHVVRUWLU OHV GRFXPHQWV GH OD EDVH OHV SOXV SHUWLQHQWVSRXU OD TXHVWLRQ SRVpH� 1RXV GLVWLQJXRQV GHX[ DVSHFWV LPSRUWDQWV GDQV FHWWH pWDSH � OH PRGH GHIRUPXODWLRQ GH OD UHTXrWH SDU O
XWLOLVDWHXU �UHTXrWH SDU OLVWH GH PRWV FOpV� UHTXrWH ERROpHQQH� UHTXrWH HQODQJDJH QDWXUHO�� HW OH PpWKRGH LQWHUQH XWLOLVpH SDU OH PRWHXU GH UHFKHUFKH �UHFKHUFKH ERROpHQQHVLPSOH� UHFKHUFKH ERROpHQQH UDIILQpH� UHFKHUFKH HQ ODQJDJH QDWXUHO�� 8QH SUHPLqUH SDUWLH GpFULUD GRQFOHV�GLIIpUHQWV�PRGHV�G
LQWHUURJDWLRQ�H[LVWDQWV� HW XQH GHX[LqPH OHV�PpWKRGHV�GH�IRQFWLRQQHPHQW�LQWHUQHGHV�PRWHXUV�GH�UHFKHUFKH�//HHV�V�''LLIIIIppUUHHQQWWV�V�00RRGGHHV�V�GG

,,QQWWHHUUUURRJJDDWWLLRRQQ
7URLV�W\SHV�G
LQWHUURJDWLRQ�VRQW�HQYLVDJHDEOHV���/
LQWHUURJDWLRQ�ERROpHQQH��O
LQWHUURJDWLRQ�SDUOLVWH�GH�PRWV HW�O
LQWHUURJDWLRQ�HQ�ODQJDJH�QDWXUHO��

�� /
LQWHUURJDWLRQ� %RROpHQQH �7DEOHDX � � /HV 2SpUDWHXUV %RROpHQV� TXL HVW HQ IDLW OH W\SHG
LQWHUURJDWLRQ OH SOXV EDVLTXH� HW VXUWRXW OH SOXV VLPSOH j LPSOpPHQWHU� ,O FRQVLVWH j IRUPXOHUXQH TXHVWLRQ DYHF XQH OLVWH GH WHUPHV VpSDUpV SDU GHV RSpUDWHXUV ORJLTXHV �$1'� 25� 127�� HWj UHFKHUFKHU OHV GRFXPHQWV FRUUHVSRQGDQW j FHWWH UHTXrWH� 3DU H[HPSOH� SRXU OD TXHVWLRQ��PRWHXU $1' UHFKHUFKH� 25 �VHDUFK $1' HQJLQH���OHV V\VWqPHV DFWXHOV Q
pWDQW SDVPXOWLOLQJXHV� F
HVW OH VHXO PR\HQ G
HIIHFWXHU XQH UHFKHUFKH j OD IRLV HQ IUDQoDLV HW HQ DQJODLV��� OHV\VWqPH GRLW IRXUQLU FRPPH UpSRQVH WRXV OHV GRFXPHQWV GH OD EDVH FRQWHQDQW OHV GHX[ WHUPHV�PRWHXU� HW �UHFKHUFKH� RX �VHDUFK� HW �HQJLQH�� $ O
KHXUH DFWXHOOH� XQ JUDQG QRPEUH GHVV\VWqPHV GLVSRQLEOHV VXU ,QWHUQHW IRQFWLRQQH VXLYDQW FH W\SH GH UHFKHUFKH �$OWD�9LVWD� ([FLWH�*DOD[\� +DUYHVW� +RW%RW� ,QIR6HHN� /\FRV� 0DJHOODQ� 2SHQ7H[W� :HE&UDZOHU� ::::RUP��1RWRQV WRXW GH VXLWH SRXU OHV XWLOLVDWHXUV QRQ DYHUWLV TXH OD V\QWD[H ����� XWLOLVpH SDU FHUWDLQVPRWHXUV GH UHFKHUFKH HVW WRXW j IDLW VLPLODLUH j FHOOH GHV RSpUDWHXUV ORJLTXHV� (Q HIIHW� FHVV\VWqPHV�FRQVLGqUHQW�OHV�FRXSXUHV�GH�PRWV�FRPPH�GHV�RSpUDWHXUV�28�LPSOLFLWHV��O
RSpUDWHXU����UHYLHQW j XQ (7� SXLVTX
LO SHUPHW G
LPSRVHU OD SUpVHQFH G
XQ PRW� HW O
RSpUDWHXU ��� SHUPHW GHSURVFULUH�OD�SUpVHQFH�G
XQ�PRW��pTXLYDOHQW�DX�121���
4XHOTXHV UDIILQHPHQWV VRQW IRXUQLV SDU FHUWDLQV V\VWqPHV� DILQ GH SDOLHU DX[ OLPLWDWLRQV GH ODUHFKHUFKH�ERROpHQQH��

+ /D FRPELQDLVRQ GHV RSpUDWHXUV �FRPPH GDQV QRWUH H[HPSOH� YD SHUPHWWUH G
HIIHFWXHUGHV UHFKHUFKHV XQ SHX SOXV FRPSOH[HV TXH FHOOHV SURSRVpHV SDU 2SHQ� 7H[W�:HE&UDZOHU RX ::::RUP TXL QH SHUPHWWHQW TXH G
XWLOLVHU XQ VHXO RSpUDWHXU HQWUHOHV GLIIpUHQWV PRWV� $LQVL� YRXV SRXYH] UHFKHUFKHU �0RWHXU $1' UHFKHUFKH $1'VHDUFK $1' HQJLQH�� RX �0RWHXU 25 UHFKHUFKH 25 VHDUFK 25 HQJLQH�� PDLV YRXVQ
DYH] DXFXQ PR\HQ G
HIIHFWXHU XQH UHFKHUFKH DYHF XQH TXHVWLRQ GX W\SH ��0RWHXU$1' UHFKHUFKH� 25 �VHDUFK $1' HQJLQH��� &
HVW XQH OLPLWH WUqV FRQWUDLJQDQWH SRXU



HIIHFWXHU XQH UHFKHUFKH ERROpHQQH HIILFDFH� HW F
HVW GRQF XQ SRLQW WUqV LPSRUWDQW SRXUXQ�V\VWqPH�ERROpHQ�GH�GLVSRVHU�GH�FHWWH�IRQFWLRQQDOLWp�
+ /H SDUHQWKpVDJH GHV H[SUHVVLRQV SHUPHW GH FRPSOLTXHU XQ SHX SOXV OHV UHTXrWHV� HWSHUPHWWUD DLQVL j O
XWLOLVDWHXU DYHUWL G
HIIHFWXHU GHV UHFKHUFKHV FRPSOH[HV� &HWWHSRVVLELOLWp� TXL SRXUWDQW VHPEOH EDVLTXH HW WRXW j IDLW ORJLTXH GDQV XQ FRQWH[WH ERROpHQQ
HVW FHSHQGDQW GLVSRQLEOH TXH GDQV FH W\SH GH PRWHXUV GH UHFKHUFKH �$OWD� 9LVWD�([FLWH��
+ /D WURQFDWXUH �DXWRPDWLTXH HW�RX PDQXHOOH� SHUPHW GH UHFKHUFKHU GHV VRXV�FKDvQHV�/
RSpUDWHXU GH WURQFDWXUH �JpQpUDOHPHQW ��� UHPSODFH XQ HQVHPEOH GH FDUDFWqUHV DILQG
HIIHFWXHU GHV UHFKHUFKHV SOXV ODUJHV� 2Q GLVWLQJXH WURLV W\SHV GH WURQFDWXUH� ODWURQFDWXUH GURLWH �OD SOXV FRPPXQH�� OD WURQFDWXUH JDXFKH� HW HQILQ OD WURQFDWXUHLQWHUQH��/D WURQFDWXUH GURLWH SHUPHW G
HIIHFWXHU XQH UHFKHUFKH HQ XWLOLVDQW OH GpEXW G
XQ PRW�DILQ G
REWHQLU OHV GLIIpUHQWHV IRUPHV GpULYpHV GX PRW �HW G
DXWUHV PRWV Q
D\DQW DXFXQUDSSRUW DYHF FH TXH UHFKHUFKH O
XWLOLVDWHXU��� 3DU H[HPSOH� VL YRXV UHFKHUFKH] GHVGRFXPHQWV VXU OHV FKDWV� YRXV SRXYH] VDLVLU OD UHTXrWH �FKDW� DILQ G
REWHQLU OHVGRFXPHQWV FRQWHQDQW OHV WHUPHV FKDW� FKDWV� FKDWWH� FKDWWHV� FKDWRQ� FKDWRQV� ���� /HUpVXOWDW YD FHSHQGDQW rWUH VXUSUHQDQW� SXLVTXH OHV GRFXPHQWV FRQWHQDQW OHV WHUPHVIUDQoDLV FKDWRLHPHQW� FKDWRXLOOH� FKDWWHUWRQ YRXV VHURQW pJDOHPHQW UHWRXUQpV� 0DLV oDQH V
DUUrWH SDV Oj� SXLVTXH OH ::: FRQWLHQW HVVHQWLHOOHPHQW GHV GRFXPHQWV GH ODQJXHDQJODLVH� YRXV REWLHQGUH] GH QRPEUHX[ GRFXPHQWV FRQWHQDQW OHV PRWV FKDW�EDYDUGDJH��RX�FKDWWHO�ELHQ�PRELOLHU���TXL�Q
RQW�ULHQ�j�YRLU�DYHF�YRWUH�UHFKHUFKH�/HV WURQFDWXUHV JDXFKH HW LQWHUQH IRQFWLRQQHQW GH OD PrPH PDQLqUH� HOOHV SHUPHWWHQWUHVSHFWLYHPHQW GH UHFKHUFKHU GHV FKDvQHV VDQV VSpFLILHU OH GpEXW GX PRW� RX XQH SDUWLHLQWHUQH�GX�PRW��7RXV FHV RSpUDWHXUV VRQW j PDQLSXOHU DYHF SUpFDXWLRQ� (Q HIIHW� HQ ODQoDQW XQHUHFKHUFKH DYHF WURQFDWXUH GDQV XQ HQYLURQQHPHQW PXOWLOLQJXH FRPPH OH :::� OHEUXLW GHYLHQW WUqV UDSLGHPHQW WURS LPSRUWDQW SRXU SRXYRLU H[SORLWHU OHV UpVXOWDWVREWHQXV��

/H 7DEOHDX� � �/HV 2SpUDWHXUV GH 7URQFDWXUH� PRQWUH OHV GLIIpUHQWHV WURQFDWXUHVXWLOLVpHV SDU GLIIpUHQWV PRWHXUV GH UHFKHUFKH� ,O IDXW QRWHU TXH OD FRORQQH OHPPDWLVDWLRQGDQV FH WDEOHDX Q
HVW SDV XQH UpHOOH OHPPDWLVDWLRQ� PDLV XQ WUDLWHPHQW XQ SHX SOXVpYROXp TXH OD WURQFDWXUH� 3DU H[HPSOH� SRXU (XUR)HUUHW� OD OHPPDWLVDWLRQ FRQVLVWH jVXSSULPHU GHV PRWV WRXV OHV VXIIL[HV V� H� HV� LQJ� HQW HW j UDMRXWHU XQ RSpUDWHXU GHWURQFDWXUH GURLWH� 1RXV QH SRXYLRQV SDV FODVVHU XQ WHO WUDLWHPHQW GDQV OD WURQFDWXUHGURLWH� PDLV LO IDXW WRXW GH PrPH PHQWLRQQHU TXH GH O
DSSHOODWLRQ OHPPDWLVDWLRQ HVW XQUpHO DEXV GH ODQJDJH� (Q HIIHW� DXFXQ PRWHXU GH UHFKHUFKH Q
HIIHFWXH UpHOOHPHQW GHOHPPDWLVDWLRQ� HW HQFRUH PRLQV VXU SOXVLHXUV ODQJXHV� ,OV XWLOLVHQW JpQpUDOHPHQW ODWURQFDWXUH GURLWH FRXSOpH j XQ HQVHPEOH VRPPDLUH GH UqJOHV SHPHWWDQW GH UHFRQQDvWUHTXHOTXHV WHUPLQDLVRQV UpJXOLqUHV FRPPXQHV HW TXHOTXHV SOXULHOV LUUpJXOLHUV �SRXU XQHVHXOH�ODQJXH��
+ /HV RSpUDWHXUV GH SUR[LPLWp HW G
DGMDFHQFH �7DEOHDX � � /HV 2SpUDWHXUV GH3UR[LPLWp�$GMDFHQFH�� &H W\SH G
RSpUDWHXUV D SRXU EXW GH FRQWUDLQGUH OH V\VWqPH jUHFKHUFKHU GHV PRWV VH WURXYDQW SURFKHV O
XQ GH O
DXWUH� HW GRQF pWDQW VXSSRVpV DYRLUGHV OLHQV V\QWD[LTXHV HW�RX VpPDQWLTXHV� $LQVL� HQ SRVDQW OD TXHVWLRQ �PRWHXU $'-UHFKHUFKH�� YRXV DOOH] pOLPLQHU XQ FHUWDLQ QRPEUH GH GRFXPHQWV FRQFHUQDQW ODUHFKHUFKH GDQV OH GRPDLQH GHV PRWHXUV DXWRPRELOHV RX DpURQDXWLTXHV� 0DLV LO QH IDXWSDV V
\ WURPSHU� FHW RSpUDWHXU QH SHUPHW SDV GH VSpFLILHU TX
LO GRLW H[LVWHU XQ OLHQV\QWD[LTXH HQWUH OHV PRWV� ,O YD FRQVLGpUHU TX
XQ GRFXPHQW HVW SHUWLQHQW VL OHV PRWVPRWHXU HW UHFKHUFKH QH VH WURXYHQW SDV VpSDUpV GDQV OH WH[WH SDU SOXV GH �� �� �� � ��� ��PRWV� /D OLPLWH GX QRPEUH GH PRWV HVW VRLW GpWHUPLQpH DUELWUDLUHPHQW SDU OH V\VWqPH�VRLW VSpFLILDEOH SDU O
XWLOLVDWHXU VXLYDQW OHV PRWHXUV GH UHFKHUFKH� /D UHFKHUFKH GHV\QWDJPHV QRPLQDX[ �SKUDVHV� YRXV SHUPHW GH UHFKHUFKHU XQH FKDvQH GH FDUDFWqUHH[DFWH� 3DU H[HPSOH� OD TXHVWLRQ �PRWHXU GH UHFKHUFKH� QH YRXV UHWRXUQHUD FRPPHUpVXOWDW�TXH�OHV�GRFXPHQWV�FRQWHQDQW�H[DFWHPHQW�OD�FKDvQH��PRWHXU�GH�UHFKHUFKH���

,O Q
HVW SDV EHVRLQ G
rWUH XQ VSpFLDOLVWH GHV V\VWqPHV GH UHFKHUFKH G
LQIRUPDWLRQ SRXU VH UHQGUHFRPSWH GHV OLPLWHV GHV V\VWqPHV ERROpHQV� (Q IDLW� OHXU IRQFWLRQQHPHQW LQWHUQH VH UpVXPH j XQHVLPSOH UHFKHUFKH GH FKDvQH GH FDUDFWqUHV� 4XH FHWWH FKDvQH VRLW RX QRQ V\QWD[LTXHPHQW FRUUHFWH�SHX LPSRUWH �(VVD\H] G
DLOOHXUV GH SRVHU GHV TXHVWLRQV Q
D\DQW DXFXQH VLJQLILFDWLRQ DX[ PRWHXUV



GH UHFKHUFKH DFWXHOV� YRXV VHUH] pWRQQpV GHV UpVXOWDWV� 'HV TXHVWLRQV FRPPH �DDDDD�� �DLHUX��RX ����� RQW GH JUDQGHV FKDQFHV GH YRXV UHWRXUQHU GHV UpVXOWDWV ����� VL HOOH HVW SUpVHQWH GDQV OHGRFXPHQW� OH V\VWqPH OD UHWURXYHUD� /
XWLOLVDWLRQ GH UHTXrWHV ERROpHQQHV SHXW UDSLGHPHQWGHYHQLU FRPSOH[H� HW ILQDOHPHQW� VXU ,QWHUQHW� TXL XWLOLVH FHV RSpUDWHXUV SRXU HIIHFWXHU GHVUHFKHUFKHV " /HV GRFXPHQWDOLVWHV FHUWDLQHPHQW� OHV LQIRUPDWLFLHQV SHXW�rWUH� O
XWLOLVDWHXU ODPEGDV�UHPHQW�SDV���� /D�5HFKHUFKH�SDU�/LVWH�GH�0RWV �RX SVHXGR /DQJDJH 1DWXUHO� SHUPHW GH V
DIIUDQFKLU G
XWLOLVHUXQ ODQJDJH G
LQWHUURJDWLRQ SRXU HIIHFWXHU XQH UHFKHUFKH� &HV GHUQLqUHV VRQW GRQF SOXV VLPSOHV jIRUPXOHU� 3OXV VLPSOHV� PDLV pJDOHPHQW SOXV LPSpFLVHV� HW GRQF SOXV EUXLWpHV� (Q HIIHW� FH PRGHG
LQWHUURJDWLRQ VRXYHQW SURSRVp SDU OHV PRWHXUV �$OL:HE� $OWD9LVWD� (XUR)HUUHW� ([FLWH�*DOD[\� +RW%RW� ,QIR6HHN� /\FRV� 0DJHOODQ� 2SHQ7H[W� :HE&UDZOHU� ::::RUP� HQFRPSOpPHQW GH OD UHFKHUFKH ERROpHQQH Q
HVW HQ IDLW TX
XQH VXUFRXFKH ORJLFLHOOH GH FHWWHGHUQLqUH� /D UHTXrWH GH O
XWLOLVDWHXU HVW UHWUDQVFULWH SDU OH V\VWqPH HQ XQH H[SUHVVLRQ ERROpHQQHVXLYDQW XQ VFKpPD SUpFLV SUp�pWDEOLW �(7 LPSOLFLWH� 28 LPSOLFLWH� WURQFDWXUH GURLWH LPSOLFLWH�HWF���
(Q VRPPH� PrPH VL OD UHFKHUFKH j SDUWLU GH WHOV V\VWqPHV HVW j SULRUL SOXV VLPSOH TXH ODUHFKHUFKH j SDUWLU G
XQH UHTXrWH ERROpHQQH� LO HVW QpDQPRLQV QpFHVVDLUH TXH O
XWLOLVDWHXUFRQQDLVVH OHV WUDLWHPHQWV GH UHIRUPXODWLRQ GH OD TXHVWLRQ HIIHFWXpV SDU OH PRWHXU� ,O SRXUUD DLQVLDGDSWHU VD UHTXrWH DX IRQFWLRQQHPHQW LQWHUQH GH FH GHUQLHU HW LO DXUD XQH PHLOOHXUHFRPSUpKHQVLRQ�GH�UpVXOWDWV�REWHQXV�

�� /D�UHFKHUFKH�HQ�/DQJDJH�1DWXUHO� GH ORLQ OD PLHX[ DGDSWpH DX WH[WH YD SHUPHWWUH j O
XWLOLVDWHXUGH IRUPXOHU XQH TXHVWLRQ WRWDOHPHQW OLEUH �HQ ODQJDJH QDWXUHO  OH ODQJDJH FRPPXQ GH �WRXV OHVMRXUV�� SRXU HIIHFWXHU VD UHFKHUFKH� 8QH WHOOH UHFKHUFKH QpFHVVLWH XQH LQGH[DWLRQ HW XQHUHFKHUFKH �LQWHOOLJHQWH� PHWWDQW HQ RHXYUH GHV PRGXOHV GH WUDLWHPHQWV OLQJXLVWLTXHV pODERUpV�$XFXQ V\VWqPH GH UHFKHUFKH VXU ,QWHUQHW QH GLVSRVH j O
KHXUH DFWXHOOH G
XQH WHOOH SXLVVDQFH GHWUDLWHPHQW�GX�ODQJDJH�

00ppWWKKRRGGHHV�V�GGH�H�))RRQQFFWWLLRRQQQQHHPPHHQQW�W�,,QQWWHHUUQQHH
1RXV HQYLVDJHRQV LFL WURLV W\SHV GH IRQFWLRQQHPHQW LQWHUQH GHV PRWHXUV GH UHFKHUFKH � OD� UHFKHUFKHERROpHQQH��OHV�V\VWqPHV�YHFWRULHOV HW�HQILQ�OHV�V\VWqPHV�SRQGpUpV�DXWUH�TXH�YHFWRULHOV�

�� /D� 5HFKHUFKH� %RROpHQQH� FRPPH QRXV O
DYRQV pYRTXp SOXV� KDXW HVW XQ V\VWqPH EDVLTXH GHUHFKHUFKH� ,O UHSRVH VXU XQH VLPSOH FRPSDUDLVRQ GH FKDvQHV GH FDUDFWqUHV� /H PRWHXU UHFKHUFKHGDQV VRQ ILFKLHU� LQYHUVp OHV PRWV FRUUHVSRQGDQW j FHX[ GH OD UHTXrWH� WRXW HQ UHVSHFWDQW OHVRSpUDWHXUV VpSDUDQW OHV GLIIpUHQWV WHUPHV� /
LQWHUURJDWLRQ HVW UpDOLVpH HQ H[SULPDQW OH EHVRLQ GHO
XWLOLVDWHXU�SDU�XQH�IRQFWLRQ�ERROpHQQH�GH�GHVFULSWHXUV��$LQVL��OHV�GRFXPHQWV�UpSRQVHV�VRQW�FHX[GRQW O
LQGH[ IRXUQLW OD UpSRQVH �YUDL� j FHWWH IRQFWLRQ� 1RXV QH UHYLHQGURQV SDV VXU OHVGLIIpUHQWHV IRQFWLRQQDOLWpV GRQW SHXYHQW rWUH DJUpPHQWpV FHUWDLQV V\VWqPHV �FRPELQDLVRQ� GHVRSpUDWHXUV� SDUHQWKpVDJH� WURQFDWXUH� SUR[LPLWp�DGMDFHQFH�� (Q UHYDQFKH� LO IDXW QRWHU TXH SRXUFHV�V\VWqPHV��GHX[�PpWKRGHV�GH�IRQFWLRQQHPHQW�LQWHUQH�VRQW�HQYLVDJHDEOHV��
+ /D UHFKHUFKH ERROpHQQH VLPSOH TXL VH FRQIRUPH j UHWURXYHU OHV GRFXPHQWV FRQWHQDQWOHV FKDvQHV GH FDUDFWqUHV FRUUHVSRQGDQW j OD UHTXrWH GH O
XWLOLVDWHXU HQ UHVSHFWDQW OHVUHVWULFWLRQV GHV GLIIpUHQWV RSpUDWHXUV� $ GpIDXW G
RSpUDWHXU HQWUH OHV PRWV� FH V\VWqPHYD XWLOLVp XQ RSpUDWHXU LPSOLFLWH TXL VHUD HQ JpQpUDO OH 28 ORJLTXH DILQ GH QH SDV WURSUHVWUHLQGUH OD UHFKHUFKH HW UHWRXUQHU XQH OLVWH YLGH GH GRFXPHQWV� ,O HVW FHSHQGDQW XWLOHGH VDYRLU TXH TXHOTXHV V\VWqPHV WHOV TXH /\FRV RX +RW%RW XWLOLVHQW O
RSpUDWHXU (7FRPPH�RSpUDWHXU�LPSOLFLWH��
+ /D UHFKHUFKH ERROpHQQH DYHF GpJUDGDWLRQV VXFFHVVLYHV GH OD TXHVWLRQ� &HWWH PpWKRGHFRQVLVWH j UHIRUPXOHU OD TXHVWLRQ GH O
XWLOLVDWHXU DYHF GHV RSpUDWHXUV (7 HQWUH OHVWHUPHV� HW j HIIHFWXHU SOXVLHXUV GpJUDGDWLRQV GH OD TXHVWLRQ GH O
XWLOLVDWHXU HQ LQVpUDQWGHV�RSpUDWHXUV�SHUPHWWDQW�G
pODUJLU�OD�UHFKHUFKH��W\SLTXHPHQW�28��WURQFDWXUH���

1RXV FRQVWDWRQV GRQF TX
XQ V\VWqPH GH UHFKHUFKH ERROpHQ Q
HVW SDV HQ PHVXUH G
pYDOXHU ODSHUWLQHQFH G
XQ GRFXPHQW SDU UDSSRUW j XQH TXHVWLRQ� ,O Q
\ D TXH GHX[ pWDWV SRVVLEOHV� OH



GRFXPHQW UpSRQG j OD TXHVWLRQ� RX LO Q
\ UpSRQG SDV� /H PRWHXU GH UHFKHUFKH UHWRXUQH GRQF XQHOLVWH GH GRFXPHQWV UpSRQVHV SHUWLQHQWV j OD TXHVWLRQ� PDLV LOV QH VRQW SDV WULpV OHV XQV SDUUDSSRUW DX[ DXWUHV� &RPPH QRXV OH YHUURQV GDQV OD SDUWLH FRQVDFUpH j O
RUJDQLVDWLRQ� GHVGRFXPHQWV� UpSRQVHV� SOXVLHXUV PpWKRGHV VRQW XWLOLVpHV SDU OHV PRWHXUV ERROpHQV DFWXHOV SRXUSDOOLHU FH PDQTXH HW IRXUQLU XQH PHVXUH GH SHUWLQHQFH � QRPEUH G
RFFXUHQFHV GHV PRWV GH ODTXHVWLRQ GDQV OH GRFXPHQW� SUpVHQFH RX DEVHQFH GHV PRWV GH OD TXHVWLRQ GDQV OH WLWUH GXGRFXPHQW� SRSXODULWp GX VLWH DXTXHO DSSDUWLHQW OH GRFXPHQW� HWF� 7RXWHV FHV PpWKRGHV VHPEOHQWDVVH]�DSSUR[LPDWLYHV�HW�OHXUV�IRQGHPHQWV�VRQW�DVVH]�GRXWHX[��� /HV�6\VWqPHV�9HFWRULHOV VRQW EDVpV VXU OH PRGqOH GH 6DOWRQ >6$/7��@ TXL SHXW EULqYHPHQW rWUHGpFULW�FRPPH�VXLW��
&RQVLGpURQV XQ HVSDFH j Q GLPHQVLRQV FRQVWLWXp GH 'L GRFXPHQWV LGHQWLILpV SDU XQ RXSOXVLHXUV WHUPHV G
LQGH[DWLRQ 7M� /HV WHUPHV SHXYHQW rWUHV SRQGpUpV VXLYDQW GHX[PpWKRGHV � GLVFUqWH �� � OH GRFXPHQW QH FRQWLHQW SDV OH WHUPH� � � OH GRFXPHQW FRQWLHQW OHWHUPH� RX FRQWLQXH �VHORQ O
LPSRUWDQFH GX WHUPH G
LQGH[DWLRQ GDQV OH GRFXPHQW� 7MSUHQGUD XQH YDOHXU SOXV RX PRLQV LPSRUWDQWH HQWUH � HW ��� 3DU H[HPSOH� XQ HVSDFHG
LQGH[DWLRQ�j�WURLV�GLPHQVLRQV�D�O
DVSHFW�VXLYDQW���

1RXV SRXYRQV DORUV pWHQGUH FH PRGqOH WUL�GLPHQVLRQQHO j W GLPHQVLRQV� R� W HVW OH QRPEUH GH WHUPHVG
LQGH[DWLRQV�XWLOLVpV��1RXV�UHSUpVHQWRQV�DORUV�FKDTXH�GRFXPHQW�'L SDU�XQ�YHFWHXU�j�W�GLPHQVLRQV��
'L  ��GL���GL�������GLW��
R� GLM UHSUpVHQWH OH SRLGV GX MqPH WHUPH� $LQVL� j SDUWLU GHV YHFWHXUV G
LQGH[DWLRQ GH GHX[GRFXPHQWV 'L HW 'M� QRXV SRXYRQV FDOFXOHU XQ FRHIILFLHQW GH SUR[LPLWp V�'L� 'M� HQWUH 'L HW 'M�/H FRHIILFLHQW GH SUR[LPLWp REWHQX V�'L� 'M� SUHQG HQ FRPSWH OD VLPLODULWp GHV WHUPHV XWLOLVpVGDQV OHV GHX[ GRFXPHQWV 'L HW 'M WRXW HQ WHQDQW FRPSWH GX SRLGV GHV WHUPHV GDQV FKDFXQ G
HX[�8QH WHOOH IRQFWLRQ GH VLPLODULWp SHXW rWUH GpILQLH FRPPH XQH IRQFWLRQ LQYHUVH GH O
DQJOH HQWUH OHVGHX[ YHFWHXUV �W\SLTXHPHQW OH FRVLQXV�� $LQVL� TXDQG OHV WHUPHV G
LQGH[DWLRQ VRQW LGHQWLTXHVGDQV�OHV�GHX[�GRFXPHQWV��O
DQJOH�HVW�QXO�HW�GRQF�OD�PHVXUH�GH�SUR[LPLWp�HVW�PD[LPDOH�3RXU HIIHFWXHU XQH UHFKHUFKH GDQV XQ HVSDFH j W GLPHQVLRQV FRPSRVp GH Q GRFXPHQWV � LO VXIILWGRQF GH PRGpOLVHU OD UHTXrWH GH O
XWLOLVDWHXU SDU XQ YHFWHXU 4  �T�� T������ TW� R� TL UHSUpVHQWH OHSRLGV GX LqPH WHUPH HW GH FDOFXOHU FKDTXH GHJUp GH SUR[LPLWp VM�4� 'M�� R� M UHSUpVHQWH OH MqPHGRFXPHQW��M ^��������Q`��
&H PRGqOH� FRQWUDLUHPHQW DX PRGqOH ERROpHQ� SHUPHW GRQF GH SRQGpUHU OHV UpVXOWDWV� ,O HVWSRVVLEOH GH FDOFXOHU XQ GHJUp GH VLPLODULWp HQWUH FKDTXH GRFXPHQW GH OD EDVH� PDLV DXVVL HQWUHXQH TXHVWLRQ HW O
HQVHPEOH GHV GRFXPHQWV� 2U� FRPPH OH PHQWLRQQH 6DOWRQ >6$/7��@� XQSUREOqPH PDMHXU GH FH PRGqOH UpVLGH GDQV OH IDLW TXH VHV SHUIRUPDQFHV VRQW IRUWHPHQW OLpHV j ODWRSRJUDSKLH�GH�O
HVSDFH�FUpp�ORUV�GH�O
LQGH[DWLRQ�



/D TXDVL WRWDOLWp GHV RXWLOV GH UHFKHUFKH VXU ,QWHUQHW XWLOLVHQW XQ V\VWqPH GH UHFKHUFKH ERROpHQ�HW�LO�VHPEOHUDLW�TXH�O
XQ�GHV�VHXOV�j�XWLOLVHU�OH�PRGqOH�YHFWRULHO�VRLW�:HE&UDZOHU�
�� /HV�6\VWqPHV�3RQGpUpV�DXWUH�TXH�9HFWRULHOV� 1RXV UHJURXSRQV LFL WRXV OHV DXWUHV V\VWqPHV GHUHFKHUFKH SRQGpUpV� &HSHQGDQW� QRXV Q
DOORQV QL OHV pQXPpUHU QL OHV GpWDLOOHU� (Q HIIHW� LO \ DGHX[ UDLVRQV j FHOD� 7RXW G
DERUG� OHV PpWKRGHV XWLOLVpHV SHXYHQW HQRUPpPHQW YDULHU G
XQV\VWqPH j O
DXWUH� HW HQVXLWH� LO Q
\ D SDV GH PRWHXUV GH UHFKHUFKH VXU ,QWHUQHW XWLOLVDQW GH WHOVPpWKRGHV� 1RXV DOORQV WRXW GH PrPH LOOXVWUHU FHWWH SDUWLH SDU XQ H[HPSOH GH V\VWqPH GHUHFKHUFKH SRQGpUp QRQ YHFWRULHO DILQ GH SRXYRLU FRPSUHQGUH GH TXRL LO V
DJLW� 1RXV DYRQVFKRLVLW OH V\VWqPH 63,5,7 GRQW QRXV UpVXPRQV LFL GH PDQLqUH WUqV VRPPDLUH OD PpWKRGH GHFDOFXO G
XQ GHJUp GH VLPLODULWp HQWUH OHV GRFXPHQWV� (Q IDLW� 63,5,7 FDOFXOH XQ FRHIILFLHQW GHSUR[LPLWp VpPDQWLTXH HQWUH OHV GRFXPHQWV� 3RXU FHOD� LO XWLOLVH j OD IRLV GHV PpWKRGHVVWDWLVWLTXHV �FDOFXO GX SRLGV GHV WHUPHV SDU UDSSRUW j OHXU DSSDULWLRQ GDQV OD FROOHFWLRQ GHGRFXPHQWV�� HW OLQJXLVWLTXHV �QRUPDOLVDWLRQ GHV PRWV� H[WUDFWLRQ GHV PRWV FRPSRVpV� DQDO\VHGHV�OLHQV�V\QWD[LTXHV��HWF����

���/D�SUpVHQWDWLRQ�GHV�UpVXOWDWV
&
HVW�SDU�OH�EDLV�GH�OD�SUpVHQWDWLRQ�GHV�UpVXOWDWV�TXH�O
XWLOLVDWHXU�IDLW�XQH�SUHPLqUH�pYDOXDWLRQ�GHVGRFXPHQWV�TXL�OXL�VHPEOHQW�LQWpUHVVDQWV��/HV�LQIRUPDWLRQV�DIILFKpHV�GRLYHQW�SHUPHWWUH�GHX[�FKRVHVHVVHQWLHOOHV���FRPSUHQGUH�JOREDOHPHQW�FRPPHQW�OH�PRWHXU�GH�UHFKHUFKH�IRQFWLRQQH��TXHOV�RQW�pWp�OHVPRWV�FRQVLGpUpV�FRPPH�YLGHV��TXHOV�RQW�pWp�OHV�PRWV�UHWHQXV��OHV�PRWV�LQIpUpV�SDU�OH�V\VWqPH��TXHOV�PRWVRQW�pWp�UHWURXYpV�SDU�OH�V\VWqPH�GDQV�OHV�GRFXPHQWV�UpSRQVHV���HW�pYDOXHU�IDFLOHPHQW�OD�SHUWLQHQFH�GHVGRFXPHQWV�UpSRQVHV�VDQV�DYRLU�EHVRLQ�GH�WRXV�OHV�FRQVXOWHU�SRXU�YpULILHU�
8QH�SUpVHQWDWLRQ�GHV�UpVXOWDWV�SUpVHQWDQW�GH�WHOOHV�TXDOLWpV��FRXSOpH�j�XQ�V\VWqPH�GH�UHFKHUFKH�HIILFDFHGRLW�SHUPHWWUH�GH�FUpHU�XQ�FOLPDW�GH�FRQILDQFH�HQWUH�O
XWLOLVDWHXU�HW�OH�V\VWqPH�TX
LO�XWLOLVH��&
HVW�HQFUpDQW�XQ�WHOOH�UHODWLRQ�TXH�OD�UHFKHUFKH�GHYLHQW�UpHOOHPHQW�HIILFDFH��/HV�FULWqUHV�TXH�QRXV�DYRQVUHWHQXV�FRQFHUQHQW�OHV�LQIRUPDWLRQV�GpOLYUpHV�SDU�OH�V\VWqPH�VXU�VRQ�IRQFWLRQQHPHQW�HW�VXU�OHVGRFXPHQWV��O
RUJDQLVDWLRQ�GHV�GRFXPHQWV�UpSRQVHV��HW�HQILQ�OHV�PR\HQV�G
DSSRUWHU�XQH�YDOHXU�DMRXWpH�jOD�OLVWH�GHV�GRFXPHQWV�

�� 4XHOOHV�VRQW�OHV�LQIRUPDWLRQV�TXH�GRLW�DIILFKHU�OH�V\VWqPH"&H SUREOqPH GRLW rWUH YX VXLYDQW GHX[ DQJOHV GLIIpUHQWV � /HV LQIRUPDWLRQV JpQpUDOHV FRQFHUQDQW OD UHFKHUFKH� HWOHV�LQIRUPDWLRQV�SRUWDQW�VXU�FKDTXH�GRFXPHQW�UpSRQVH�
+ $X�QLYHDX�GHV�LQIRUPDWLRQV�JpQpUDOHV�7DEOHDX�����/HV�,QIRUPDWLRQV�*pQpUDOHV�GX�5pVXOWDW�FRQFHUQDQW�OD�UHFKHUFKH��QRXV�HQ�DYRQV�GpJDJp�WURLV�TXL�QRXV�VHPEOHQW�LQpYLWDEOHV���� /H� QRPEUH� GH� GRFXPHQWV UHWURXYp SDU OH V\VWqPH SRXU OD UHFKHUFKH� &HWWH LQIRUPDWLRQ YDSHUPHWWUH j O
XWLOLVDWHXU G
pYDOXHU OD SHUWLQHQFH GH VD TXHVWLRQ� 6L FH QRPEUH HVW WURS pOHYp� LOYD HVVD\HU GH SUpFLVHU VD TXHVWLRQ HW GH UHODQFHU XQH UHFKHUFKH� (Q UHYDQFKH� V
LO HVWUHODWLYHPHQW IDLEOH� LO YD FHUWDLQHPHQW UHIRUPXOHU VD TXHVWLRQ GH PDQLqUH XQ SHX SOXV JpQpUDOHDILQ�GH�QH�SDV��SDVVHU�j�F{Wp��GH�GRFXPHQWV�LQWpUHVVDQWV�&HWWH LQIRUPDWLRQ HVW JpQpUDOHPHQW IRXUQLH SDU O
HQVHPEOH GHV RXWLOV GLVSRQLEOHV VXU ,QWHUQHW�6HXOV OHV PRWHXUV $OL:HE HW ::::RUP QH MXJHQW SDV XWLOH GH IRXUQLU FHWWH LQIRUPDWLRQ jO
XWLOLVDWHXU��� /H� UDSSHO� GH� OD� TXHVWLRQ SRVpH SDU O
XWLOLVDWHXU� &HWWH LQIRUPDWLRQ QH VHPEOH D SULRUL SDVH[WUrPHPHQW LPSRUWDQWH� SXLVTXH O
XWLOLVDWHXU VDLW TXHOOH TXHVWLRQ LO D SRVpH� &HUWHV� PDLV F
HVWXQH LQIRUPDWLRQ LPSRUWDQWH HW PrPH HVVHQWLHOOH GX FRQWH[WH GH O
LQWHUURJDWLRQ� HW HOOH VH GRLWG
rWUH SUpVHQWH VXU OD SDJH GH UpVXOWDW� 3UHQRQV XQ H[HPSOH FRQFUHW � /
XWLOLVDWHXU LPSULPH ODSDJH GHV UpVXOWDWV� FRPPHQW SRXUUD�W�LO VH VRXYHQLU XQ PRLV SOXV WDUG j TXHOOH TXHVWLRQFRUUHVSRQG�FHWWH�OLVWH�GH�GRFXPHQWV�VL�OD�TXHVWLRQ�Q
DSSDUDvW�SDV"6
LO \ D ELHQ XQ SRLQW VXU OHTXHO OHV GLIIpUHQWV PRWHXUV GH UHFKHUFKH VRQW XQDQLPHV� F
HVW FHOXLGX UDSSHO GH OD TXHVWLRQ� (Q HIIHW� WRXV OHV PRWHXUV IRXUQLVVHQW FHWWH LQIRUPDWLRQ GH PDQLqUH



SOXV�RX�PRLQV�pYLGHQWH�
�� /HV�OLVWHV�GHV�WHUPHV�UHFRQQXV��QRQ�UHFRQQXV�HW�LJQRUpV SDU OH V\VWqPH� TXL GRLYHQW SHUPHWWUHj O
XWLOLVDWHXU GH PLHX[ FRPSUHQGUH FRPPHQW VD TXHVWLRQ D pWp WUDLWpH HW GRQF GH PHVXUHUO
DGpTXDWLRQ HQWUH VD TXHVWLRQ WHOOH TX
LO VH O
pWDLW IRUPXOpH HW WHOOH TX
HOOH D pWp LQWHUSUpWpH SDUOH V\VWqPH� 3RXU SRXYRLU GLVWLQJXHU GHV WHUPHV UHFRQQXV HW GHV WHUPHV QRQ�UHFRQQXV GDQV OHOH[LTXH GH OD ODQJXH RX GX GRPDLQH� OH V\VWqPH GRLW IRQFWLRQQHU DYHF XQ GLFWLRQQDLUH �RXWKpVDXUXV�� FH TXL Q
HVW SDV OH FDV GHV V\VWqPHV DFWXHOV TXL FRQVLGqUHQW WRXWHV OHV FKDvQHV GHFDUDFWqUHV FRPPH pWDQW YDOLGHV� ,OV QH VRQW GRQF TX
HQ PHVXUH GH IRXUQLU XQH OLVWH GHV WHUPHVSUpVHQWV RX DEVHQWV GH OD EDVH� 2U� FRPPH OHV PRWHXUV LQGH[HQW SRXU OD SOXSDUW WRXV OHV PRWV�LO HVW WUqV UDUH TXH GHV PRWV QH VRLHQW SDV UHFRQQXV� HW O
LQIRUPDWLRQ �WHUPHV UHFRQQXV�QRQ�UHFRQQXV� SHUG VRQ LQWpUrW SRXU pYDOXHU O
DGpTXDWLRQ HQWUH OH YRFDEXODLUH GH O
XWLOLVDWHXU HWFHOXL�XWLOLVp�GDQV�OD�EDVH��,O�\�D�GRQF�WUqV�SHX�GH�PRWHXUV�GH�UHFKHUFKH�TXL�IRXUQLVVHQW�GH�WHOOHVOLVWHV�$OWD�9LVWD GRQQH OD OLVWH GHV WHUPHV QRQ�LJQRUpV� DLQVL TXH FHOOH GHV WHUPHV LJQRUpV �FDU WURSIUpTXHQWV GDQV OHV GRFXPHQWV�� ,O QH SRVVqGH SDV OD QRWLRQ GH WHUPHV UHFRQQXV RX QRQUHFRQQXV�4XDQG j /\FRV� LO IRXUQLW j O
XWLOLVDWHXU XQH OLVWH SDUWLHOOH GHV WHUPHV TXL RQW VHUYLV j ODUHFKHUFKH� 'DQV FHWWH OLVWH QH ILJXUHQW SDV OHV PRWV YLGHV� PDLV SDU FRQWUH XQ HQVHPEOH GHPRWV�GpULYpV�GH�FHX[�GH�OD�TXHVWLRQ�j�SDUWLU�G
XQH�WURQFDWXUH�RX�SVHXGR�OHPPDWLVDWLRQ�(QILQ� ::::RUP DIILFKH OD OLVWH GHV PRWV UHWHQXV SDU OH V\VWqPH� &
HVW j GLUH OD OLVWH GHVPRWV�GH�OD�TXHVWLRQ�PRLQV�OD�OLVWH�GHV�PRWV�YLGHV�/HV DXWUHV PRWHXUV GH UHFKHUFKH GLVSRQLEOHV VXU ,QWHUQHW QH IRXUQLVVHQW DXFXQH LQIRUPDWLRQ GHFH W\SH j O
XWLOLVDWHXU� &H GHUQLHU QH GLVSRVH GRQF G
DXFXQ PR\HQ G
DYRLU XQH YLVLRQ JOREDOHGHV UpVXOWDWV GH VD UHFKHUFKH� ,O GHYUD FRQVXOWHU OHV LQIRUPDWLRQV UHODWLYHV j FKDTXH GRFXPHQW�VL�HOOHV�H[LVWHQW���

+ $X�QLYHDX�GHV�LQIRUPDWLRQV�SURSUHV�j�FKDTXH�GRFXPHQW�7DEOHDX�����/HV�,QIRUPDWLRQV�VXU�OHV'RFXPHQWV���QRXV�DYRQV�UHWHQX���FULWqUHV�LPSRUWDQWV�SRXU�XQH�ERQQH�pYDOXDWLRQ�GX�FRQWHQX�GHVGRFXPHQWV�HW�GH�OHXU�SHUWLQHQFH���� /
85/ �8QLIRUP 5HVRXUFH /RFDWRU� GX GRFXPHQW� &HFL GDQV OH EXW GH FRQQDvWUH ODORFDOLVDWLRQ GX GRFXPHQW� OH W\SH GH SURWRFROH TX
LO XWLOLVH� HW GH TXHOOH RUJDQLVDWLRQ LOSURYLHQW� 'H SOXV� FHFL SHUPHW GH GLVSRVHU GH O
DGUHVVH GX GRFXPHQW DSUqV XQH LPSUHVVLRQ GHOD SDJH GH UpVXOWDW� 4XDVLPHQW WRXV OHV PRWHXUV GH UHFKHUFKH IRXUQLVVHQW O
85/ GX GRFXPHQW�UpSRQVH��PLV�j�SDUW�$OL:HE��(XUR)HUUHW��::::RUP HW�:HE&UDZOHU TXL�O
RIIUH�HQ�RSWLRQ�
�� 8Q OLHQ K\SHUWH[WH YHUV OH GRFXPHQW G
RULJLQH �oD VHPEOH rWUH OD PRLQGUH GHV FKRVHV�� DILQ GHSRXYRLU OH FRQVXOWHU� /
HQVHPEOH GHV RXWLOV GLVSRQLEOHV DIILFKHQW XQ OLHQ YHUV OH GRFXPHQWWURXYp��� 7RXW FRPPH OH OLHQ YHUV OH GRFXPHQW G
RULJLQH� OH WLWUH GH FH GHUQLHU SDUDvW rWUH XQHLQIRUPDWLRQ YLWDOH SRXU XQ PLQLPXP GH VRXSOHVVH G
XWLOLVDWLRQ� HW Oj HQFRUH� WRXV OHV PRWHXUVGH�UHFKHUFKH�QRXV�IRXUQLVVHQW�OH�WLWUH�GHV�GRFXPHQWV�UpSRQVHV��� 8Q ERQQH PDMRULWp GHV PRWHXUV DIILFKH XQ H[WUDLW GX GRFXPHQW� ,O V
DJLW ELHQ JpQpUDOHPHQW GHVGHX[ RX WURLV SUHPLqUHV OLJQHV GH FH GHUQLHU���FH TXL QRXV GRQQH XQ WH[WH VRXYHQW WUqV SHXLQIRUPDWLRQQHO� ([FLWH� TXDQW j OXL QRXV SURSRVH XQ �UpVXPp DXWRPDWLTXH�� TXL VH UpYqOH rWUHj GpIDXW GH UpVXPp XQH FROOHFWH GH WURLV RX TXDWUH SKUDVHV SULVHV oD HW Oj GDQV OH GRFXPHQW�/HV VHXOV RXWLOV IRXUQLVVDQW XQ UpVXPp LQWpUHVVDQW VRQW ELHQ HQWHQGX FHX[ SRXU OHVTXHOV FHGHUQLHU HVW UpGLJp PDQXHOOHPHQW �$OL:HE� 0DJHOODQ�� PDLV HQ FRQWUH SDUWLH� WUqV SHX GHGRFXPHQWV�VRQW�GLVSRQLEOHV�DYHF�XQ�UpVXPp�&RPPH QRXV OH YR\RQV� FHUWDLQV FKRLVLVVHQW GH SULYLOpJLHU OD TXDQWLWp SOXW{W TXH OD TXDOLWp�H[WUDLW GHV GRFXPHQWV�� G
DXWUHV IRQW O
LQYHUVH �UpVXPp PDQXHO�� ,O VHUDLW GRQF LQWpUHVVDQW GHVH SRVHU OH SUREOqPH GH UpXVVLU j FRPELQHU TXDQWLWp HW TXDOLWp� F
HVW j GLUH SDUYHQLU j JpQpUHUSRXU FKDTXH GRFXPHQW XQ UpVXPp DXWRPDWLTXH� 'LYHUV WUDYDX[ H[LVWHQW GDQV FH GRPDLQH� HWOHV UpVXOWDWV VHPEOHQW UpHOOHPHQW H[SORLWDEOHV� ,O VHUDLW GRQF LQWpUHVVDQW G
pWXGLHU V
LO VHUDLWSRVVLEOH�G
DGDSWHU�GH�WHOV�V\VWqPHV�DX[�FRQWUDLQWHV�LPSRVpHV�SDU�,QWHUQHW�
�� /D WDLOOH GX ILFKLHU TXL Q
HVW SDV XQH GRQQpH YLWDOH HVW IRXUQLH SDU OD PDMRULWp GHV PRWHXUV GH



UHFKHUFKH� (OOH SHUPHW WRXW GH PrPH GH VH UHQGUH FRPSWH VL OH GRFXPHQW D SOXW{W OD WDLOOH G
XQUpVXPp� RX G
XQ OLYUH HQWLHU �ELHQ TXH FHWWH WDLOOH VRLW WRXMRXUV H[SULPpH HQ RFWHWV RX NLOR�RFWHWV��FH�TXL�Q
HVW�SDV�IRUFpPHQW�WUqV�VLJQLILFDWLI�SRXU�XQ�QRQ�LQIRUPDWLFLHQ��
�� /D GDWH GH GHUQLqUH YLVLWH GX GRFXPHQW SDU OH URERW GH FROOHFWH GRQQH j O
XWLOLVDWHXU XQH ERQQHLGpH GH OD �IUDvFKHXU� GH O
LQGH[ HW GRQF GH OD SHUWLQHQFH GH OD UHFKHUFKH� /HV V\VWqPHVSURSRVDQW FH W\SH G
LQIRUPDWLRQ VRQW SHX QRPEUHX[� RQ WURXYH $OWD� 9LVWD� (XUR)HUUHW� HW+RW%RW��� /D GDWH GH GHUQLqUH PLVH j MRXU GX GRFXPHQW� &HWWH LQIRUPDWLRQ TXL HVW OLpH j OD SUpFpGHQWHSHUPHW GH FRQQDvWUH OD GDWH GH GHUQLqUH PRGLILFDWLRQ GX GRFXPHQW� &
HVW XQH LQIRUPDWLRQ FOpGDQV XQ VRXFLV GH YHLOOH LQIRUPDWLRQQHOOH� (Q HIIHW� RQ SHXW WUqV ELHQ LPDJLQHU GH FUpHU XQHLQWHUIDFH SHUPHWWDQW G
HIIHFWXHU GHV UHFKHUFKHV PDLV QH IRXUQLVVDQW j O
XWLOLVDWHXU TXH OHVGRFXPHQWV QRXYHDX[� RX FHX[ D\DQW FKDQJpV GHSXLV OD GHUQLqUH LQWHUURJDWLRQ� ,O Q
\ D SRXUWDQWTXH�*DOD[\ TXL�FRQVLGqUH�TXH�FHWWH�LQIRUPDWLRQ�DLW�DXWDQW�G
LPSRUWDQFH�
�� 8QH PHVXUH GH SHUWLQHQFH SHUPHWWDQW G
pYDOXHU DSSUR[LPDWLYHPHQW OD SHUWLQHQFH G
XQGRFXPHQW SDU UDSSRUW j XQ DXWUH� ,O IDXW QpDQPRLQV VH PpILHU GH FHV YDOHXUV VRXYHQW WUqVVXEMHFWLYHV PHVXUpHV GH PDQLqUH SDUIRLV WUqV RULJLQDOHV HW GLIIpUHQWHV VHORQ OHV PRWHXUV� 1RXVYHUURQV�FH�SRLQW�SOXV�HQ�GpWDLO�SDU�OD�VXLWH �&RPPHQW�RUJDQLVHU�OHV�GRFXPHQWV�"��
�� /D PLVH HQ pYLGHQFH GHV PRWV GH OD TXHVWLRQ GDQV OHV GRFXPHQWV�UpSRQVHV HVW OH PR\HQ OHSOXV FRPPRGH GH VH UHQGUH FRPSWH GH OD SHUWLQHQFH G
XQ GRFXPHQW� (Q HIIHW� VL OH V\VWqPHYRXV LQGLTXH TXH WHO GRFXPHQW FRQWLHQW TXDWUH GHV PRWV GH OD TXHVWLRQ� DORUV TX
XQ DXWUH Q
HQFRQWLHQW TX
XQ� OH SUHPLHU VHPEOH EHDXFRXS SOXV SURFKH GH FH TXH YRXV UHFKHUFKH]� $LGHLQGpQLDEOH�SRXU�O
XWLOLVDWHXU�GDQV�VD�UHFKHUFKH�GRFXPHQWDLUH��FH�VHUYLFH�Q
HVW�PDOKHXUHXVHPHQWGLVSRQLEOH�TX
DYHF�/\FRV HW�(XUR)HUUHW�

�� &RPPHQW RUJDQLVHU OHV GRFXPHQW " /H FODVVHPHQW GHV GRFXPHQWV�UpSRQVHV IRXUQLV SDU OHV V\VWqPHV GHUHFKHUFKH HVW XQ SRLQW LPSRUWDQW SRXU O
XWLOLVDWHXU� (Q HIIHW� VL FH FODVVHPHQW HVW SHUIRUPDQW� O
XWLOLVDWHXUWURXYHUD�GDQV�OHV�SUHPLHUV�GRFXPHQWV�UHWRXUQpV�SDU�OH�V\VWqPH�XQ�QRPEUH�LPSRUWDQW�GH�GRFXPHQWV�SHUWLQHQWV��,OVHUD DORUV DPHQp j IDLUH FRQILDQFH DX V\VWqPH� HW LO JDJQHUD pQRUPpPHQW GH WHPSV HQ QH FRQVXOWDQW TXH OHVSUHPLqUHV UpSRQVHV GX V\VWqPH� %LHQ VXU� LO Q
H[LVWH SDV GH FULWqUHV DEVROXV SRXU GpILQLU OD SHUWLQHQFH G
XQGRFXPHQW� HW GHX[ XWLOLVDWHXUV GLIIpUHQWV QH MXJHURQW SDV OHV PrPHV GRFXPHQWV FRPPH SHUWLQHQWV SRXU XQHPrPH TXHVWLRQ� PrPH VL OH QRPEUH GH GRFXPHQWV FRPPXQV VHUD UHODWLYHPHQW LPSRUWDQW� /HV PRWHXUV GHUHFKHUFKH GLVSRQLEOHV VXU ,QWHUQHW XWLOLVHQW WRXV GHV KHXULVWLTXHV SOXV RX PRLQV VLPSOLVWHV� YRLU �H[RWLTXHV�� (QHIIHW��OHV�FULWqUHV�UHWHQXV�SRXU�GRQQHU�GX�SRLGV�j�XQ�PRW�GH�OD�TXHVWLRQ�VRQW��
+ /H�QRPEUH�G
RFFXUUHQFHV�GX�PRW�GDQV�OH�GRFXPHQW+ /D�SUpVHQFH�GX�PRW�GDQV�OH�WLWUH�GX�GRFXPHQW+ /D�SUpVHQFH�GX�PRW�GDQV�O
85/�GX�GRFXPHQW�+ /D�SUpVHQFH�GX�PRW�GDQV�OHV�SUHPLqUHV�OLJQHV�GX�GRFXPHQW+ /
DGMDFHQFH�GHV�PRWV�GH�OD�TXHVWLRQ�GDQV�OH�GRFXPHQW+ /H�QRPEUH�IDLEOH�G
RFFXUUHQFHV�GX�PRW�GDQV�OD�EDVH��&H�FULWqUH�SURYLHQW�GX�SRVWXODW�TXH�SOXV�XQ�PRWHVW�UDUH�SOXV�LO�HVW�LQIRUPDWLRQQHO�+ /D�SRSXODULWp�GX�VLWH�GDQV�OHTXHO�OHV�PRWV�GH�OD�TXHVWLRQ�VRQW�WURXYpV��8Q�VLWH�HVW�SRSXODLUH�V
LO�HVWUpIpUHQFp�SDU�GH�QRPEUHX[�GRFXPHQWV��H[WpULHXUV��

&RPPH QRXV OH YR\RQV� OHV PpWKRGHV GH FODVVHPHQW YDULHQW pQRUPpPHQW G
XQ PRWHXU j O
DXWUH� $XFXQHQH VHPEOH GRQQHU GH ERQV UpVXOWDWV� (Q HIIHW� DYHF GH WHOOHV PpWKRGHV GH WUL GHV GRFXPHQWV�UpSRQVHV� LOQ
HVW SDV UDUH G
REWHQLU HQ SUHPLHUV UpVXOWDWV G
XQH UHFKHUFKH DX VXMHW GHV PRWHXUV GH UHFKHUFKH GHVGRFXPHQWV�SRUWDQW�VXU�GHV�WUDYDX[�GH�UHFKHUFKH�VXU�OHV�PRWHXUV�DXWRPRELOHV�RX�DpURQDXWLTXHV�
�� 4XHOOHV�VRQW�OHV LQIRUPDWLRQV�j�YDOHXU�DMRXWpHTXH�O
RQ�SHXW�HQYLVDJHU�GH�IRXUQLU�j�O
XWLOLVDWHXU"



+ 8Q FHUWDLQ QRPEUH GH UHFKHUFKHV SRUWH DFWXHOOHPHQW VXU OHV V\VWqPHV JUDSKLTXHV GH QDYLJDWLRQ VXU,QWHUQHW� 'H WHOOHV UHSUpVHQWDWLRQV JUDSKLTXHV GHYUDLHQW SHUPHWWUH GH V\QWKpWLVHU XQ JUDQG QRPEUHG
LQIRUPDWLRQV VXU OHV GRFXPHQWV HW VXUWRXW VXU OHXU FRQWH[WH� SHUPHWWDQW DLQVL j O
XWLOLVDWHXU G
DYRLU XQHYLVLRQ FODLUH GHV UpVXOWDWV REWHQXV� /H ;HUR[�3$5& �;HUR[ 3DOR $OWR 5HVHDUFK &HQWHU� HVW GDQV FHGRPDLQH O
XQ GHV DFWHXUV OHV SOXV DFWLIV� /
HQVHPEOH GH OHXUV UHFKHUFKHV HW GpYHORSSHPHQWV PHQpV DXQLYHDX GH OD UHSUpVHQWDWLRQ JUDSKLTXH HW GH OD YLVXDOLVDWLRQ GH O
LQIRUPDWLRQ HVW WUqV SUROLILTXH� &HOj YDGH OD YLVXDOLVDWLRQ HQ DUEUH FRQLTXH SHUPHWWDQW GH PRQWUHU GH YDVWHV KLHUDUFKLHV HQ UpSDUWLVVDQW OHVQRHXGV GDQV XQ HVSDFH �'� MXVTX
DX �)RXLOOH :HE� �:HE )RUDJHU� XWLOLVDQW pJDOHPHQW XQ HVSDFH �'SRXU�SHUPHWWUH�j�O
XWLOLVDWHXU�GH�UDVVHPEOHU�HW�UDQJHU�GHV�SDJHV�:::�GH�PDQLqUH�VRXSOH�HW�LQIRUPHOOH�HQ SDVVDQW SDU OH 7DEOH /HQV RX OH 'RFXPHQW /HQV TXL RIIUHQW j OD IRLV XQH YXH V\QWKpWLTXH HW GpWDLOOpHGH�O
LQIRUPDWLRQ�
+ /D SRVVLELOLWp G
HIIHFWXHU GH QRXYHOOHV UHFKHUFKHV j SDUWLU GHV GRFXPHQWV�UpSRQVHV VpOHFWLRQQpV HVW XQHIRQFWLRQQDOLWp TXH O
RQ WURXYH GDQV FHUWDLQV PRWHXUV GH UHFKHUFKH �(XUR)HUUHW� ([FLWH� :HE&UDZOHU��6RQ EXW HVW GH SRXYRLU� j SDUWLU G
XQ RX GH SOXVLHXUV GHV GRFXPHQWV REWHQXV HQ UpVXOWDW� GH ODQFHU XQHQRXYHOOH UHFKHUFKH DILQ GH WURXYHU OHV GRFXPHQWV VLPLODLUHV� ,O V
DYqUH TXH OHV UpVXOWDWV VRQWDFWXHOOHPHQW WUqV SHX FRQYDLQFDQWV� /D UHFKHUFKH j SDUWLU GH GRFXPHQWV HQWLHUV SURYRTXH GHV UpVXOWDWVpQRUPpPHQWV�EUXLWpV�HW�GRQF�LQH[SORLWDEOHV�
+ 3OXVLHXUV PRWHXUV GH UHFKHUFKH WHQWHQW GH PrOHU O
DVSHFW PRWHXU GH UHFKHUFKH HW WD[LQRPLH �*DOD[\�,QIR6HHN� 0DJHOODQ�� &
HVW XQ SRLQW WUqV LQWpUHVVDQW TXL PpULWHUDLW G
rWUH PLHX[ JpUp HW H[SORLWp� (QHIIHW� LO VHPEOH WRXW j IDLW LQWpUHVVDQW GH SRXYRLU HIIHFWXHU HQ PrPH WHPSV GHV UHFKHUFKH j GHX[QLYHDX[� $ OD IRLV HQ HIIHFWXDQW GHV UHFKHUFKHV SDU TXHVWLRQV �VWUXFWXUH GH UHFKHUFKH VRXSOH�� HW HQQDYLJXDQW GDQV OD VWUXFWXUH WKpPDWLTXH �VWUXFWXUH GH UHFKHUFKH ULJLGH�� ,O HVW FHUWDLQ TXH OD WD[LQRPLHQH SHXW SDV rWUH H[KDXVWLYH� PDLV HOOH GRLW UpIpUHQFHU OHV SOXV JUDQGV FLWHV FOpV SRXU XQ GRPDLQH �OHVJUDQGHV RUJDQLVDWLRQV � 1$6$� &(51� ���� DILQ G
DFFpGHU j GHV GRFXPHQWV GH UpIpUHQFH� &RXSOpH j ODWD[LQRPLH� OHV PRWHXUV HQ ODQJDJH QDWXUHO SHUPHWWUDLW G
DIILQHU OD UHFKHUFKH G
LQIRUPDWLRQ HW G
DFFpGHUSOXV VRXSOHPHQW HW SOXV HIILFDFHPHQW j O
HQVHPEOH GHV GRFXPHQWV SHUWLQHQWV FRQFHUQDQW OH VXMHWG
LQWpUrW�GH�O
XWLOLVDWHXU�



&&RRQQFFOOXXVVLLRRQ�Q�
//D�D�UUHFHFKKHHUUFFKKH�H�GG

LLQQIIRRUUPPDDWWLLRRQQ

/HV�V\VWqPHV�GH�UHFKHUFKH�G
LQIRUPDWLRQ�RQW�FRQQX�SOXVLHXUV�pYROXWLRQV�PDMHXUHV���
+ /HV�V\VWqPHV�ERROpHQV��DQQpHV�������+ ,QGH[DWLRQ�VXU�OHV�FKDvQHV�GH�FDUDFWqUHV��+ 8WLOLVDWLRQ�G
XQH�OLVWH�GH�PRWV�YLGHV��+ 7URQFDWXUH�GHV�WHUPHV��+ 2SpUDWHXUV�ERROpHQV�HW�GH�SUR[LPLWp�HQWUH�OHV�FKDvQHV�GH�FDUDFWqUHV��
+ 3XLV�OHV�PRGqOHV�VWDWLVWLTXHV��DQQpHV�������+ &DOFXO�G
XQH�PHVXUH�GH�SHUWLQHQFH�GHV�GRFXPHQWV�HW�WUL���UHOHYDQFH�UDQNLQJ����+ 0RGpOLVDWLRQ�YHFWRULHOOH�GHV�GRFXPHQWV�HW�GHV�TXHVWLRQV��+ &DOFXOV�GH�SUREDELOLWp�SRXU�O
LQGH[DWLRQ�HW�OD�UHFKHUFKH��+ $OJRULWKPHV�GH�FOXVWHULVDWLRQ�GHV�GRFXPHQWV��
+ (QILQ�� OH� WUDLWHPHQW� GX� ODQJDJH� QDWXUHO� HW� OHV� V\VWqPHV� j� EDVH� GH� FRQQDLVVDQFHV� �GHSXLV� OHVDQQpHV�����+ 7UDLWHPHQWV�PRUSKRORJLTXHV��V\QWD[LTXHV�HW�VpPDQWLTXHV��+ 4XHVWLRQV�HQ�ODQJDJH�QDWXUHO��+ 5HFRQQDLVVDQFH�GHV�UDFLQHV��OHPPDWLVDWLRQ��+ 5HSpUDJH�GHV�V\QWDJPHV��PRWV�FRPSRVpV���+ 5HIRUPXODWLRQ�DXWRPDWLTXH�GH�TXHVWLRQ��+ 5HFKHUFKH�SDU�FRQFHSW��

$FWXHOOHPHQW� HQ ����� FRPPH QRXV O
DYRQV VRXOLJQp WRXW DX ORQJ GH FH GRFXPHQW� OHV URERWVJpQpUDOLVWHV�GH�UHFKHUFKH�G
LQIRUPDWLRQ�VXU�,QWHUQHW�XWLOLVHQW��
+ /H�WUDLWHPHQW�GH�FKDvQH��+ /D�ORJLTXH�ERROpHQQH��OHV�RSpUDWHXUV�GH�SUR[LPLWp��G
DGMDFHQFH�HW�GH�WURQFDWXUH��+ /H��UHOHYDQFH�UDQNLQJ���

&
HVW j GLUH GHV WHFKQLTXHV GpYHORSSpHV SRXU OHV SUHPLHUV V\VWqPHV GH UHFKHUFKH GDWDQW GHV DQQpHV ������ &HODPRQWUH�FODLUHPHQW�TX
DXMRXUG
KXL��OH�VSpFLDOLVWH�GX�:::�UHGpFRXYUH�OH�GRPDLQH�GH�OD�UHFKHUFKH�GRFXPHQWDLUH�

,,QQWWHHUUQQHHW�W�HHW�W�OO

LLQQIIRRUUPPDDWWLLRRQQ
&RPPH OH PHQWLRQQH j MXVWH WLWUH *KLVODLQH�&+$57521 >&+$5��@� SRVHU OH SUREOqPH GH OD UHFKHUFKHG
LQIRUPDWLRQ VXU ,QWHUQHW QpFHVVLWH DYDQW WRXW GH FRQQDvWUH OHV FDUDFWpULVWLTXHV PDMHXUHV GH FHW HVSDFHG
LQIRUPDWLRQ� &
HVW XQH FRQGLWLRQ QpFHVVDLUH SRXU SDUYHQLU j VH SRVHU OHV TXHVWLRQV SHUWLQHQWHV HW jDSSUpFLHU DYHF FULWLTXH OHV V\VWqPHV DFWXHOOHPHQW GLVSRQLEOHV� 1RXV SRXYRQV DLQVL GpJDJHU �FDUDFWpULVWLTXHV�PDMHXUHV�GH�O
LQIRUPDWLRQ�VXU�,QWHUQHW���

�� XQH�JUDQGH�KpWpURJpQpLWp�GDQV�OH�FRQWHQX�HW�GDQV�OH�FRGDJH�QXPpULTXH���� XQH�LQVWDELOLWp�GHV�ORFDOLVDWLRQV���� XQH�IUDJPHQWDWLRQ�SOXV�RX�PRLQV�LPSRUWDQWH���� XQ�PXOWLOLQJXLVPH���� XQ�UHQRXYHOOHPHQW�FRQWLQXHO���� XQ�FDUDFWqUH�SXEOLF�HW�FRPPHUFLDO���� XQH�LQIRUPDWLRQ�HQ�JUDQGH�PDMRULWp�QRQ�VWUXFWXUpH��
/
HQVHPEOH�GH�FHV�FDUDFWpULVWLTXHV�QRXV�PRQWUH�FODLUHPHQW�TXH�OD�UHFKHUFKH�G
LQIRUPDWLRQ�VXU�,QWHUQHW�HVWXQH SUREOpPDWLTXH SOXV FRPSOH[H TXH OD UHFKHUFKH G
LQIRUPDWLRQ VXU XQ HVSDFH SOXV FLUFRQVFULW WHO TXH OH0LQLWHO�RX�OHV�EDQTXHV�GH�GRQQpHV�VXU�XQ�VHUYHXU��



5HSUHQRQV XQH SDU XQH OHV VSpFLILFLWpV GH O
LQIRUPDWLRQ GLVSRQLEOH VXU ,QWHUQHW� HW pWXGLRQV j WUDYHUV FHTXH QRXV DYRQV YX GDQV OHV FKDSLWUHV SUpFpGHQWV FRPPHQW OHV V\VWqPHV GH UHFKHUFKH DFWXHOV V
DGDSWHQW jFHV�FDUDFWpULVWLTXHV��
/D�JUDQGH�KpWpURJpQpLWp�GDQV�OH�FRQWHQX�HW�GDQV�OH�FRGDJH�QXPpULTXH�1RXV O
DYRQV pYRTXp ORUV GH OD FROOHFWH�GHV�GRFXPHQWV� HW QRXV DYRQV YX TX
DXFXQ PRWHXU GH UHFKHUFKHG
LQIRUPDWLRQ DFWXHO QH V
DGDSWDLW DX[ FRGDJHV QRQ ODWLQV WHOV TXH OH UXVVH� OH MDSRQDLV RX O
DUDEH� 'DQV FHPrPH� FKDSLWUH� QRXV DYRQV pJDOHPHQW LQGLTXp TXH FHV V\VWqPHV Q
pWDLHQW SDV HQ PHVXUH G
LQGH[HU OHVGRFXPHQWV GDQV XQ DXWUH IRUPDW TXH OH IRUPDW +70/� /HV GRFXPHQWV GH W\SH �SGI� �GRF� �SV� HWF QH VRQWGRQF�SULV�HQ�FRPSWH�G
DXFXQH�PDQLqUH�
/
LQVWDELOLWp�GHV�ORFDOLVDWLRQV�/HV PRWHXUV GH UHFKHUFKH WUDLWHQW FH SUREOqPH SDU OHXU IUpTXHQFH GH YLVLWH GHV SDJHV :HE� $LQVL� VL XQGRFXPHQW HVW GpSODFp� LO YD rWUH XQH QRXYHOOH IRLV LQGH[p� PDLV DXFXQ V\VWqPH QH VHUD HQ PHVXUH GHVSpFLILHU j O
XWLOLVDWHXU TXH OH GRFXPHQW HVW OH PrPH TXH FHOXL TXL VH WURXYDLW DQFLHQQHPHQW j XQH DXWUHORFDOLVDWLRQ�
/D�IUDJPHQWDWLRQ�&
HVW FHUWDLQHPHQW O
XQ GHV SOXV JUDQGV SUREOqPHV TXH SRVH OD VWUXFWXUH GH O
LQIRUPDWLRQ VXU ,QWHUQHW� (QHIIHW� EHDXFRXS GH GRFXPHQWV VRQW IUDJPHQWpV HQ SOXVLHXUV SDJHV :HE� VXU XQ RX SOXVLHXUV VLWHV�&RPPHQW SUHQGUH HQ FRPSWH FHWWH IUDJPHQWDWLRQ " &RPPHQW UHFRQVWUXLUH XQH SVHXGR VWUXFWXUH OLQpDLUHSHUPHWWDQW j O
XWLOLVDWHXU G
DFFpGHU j XQ GRFXPHQW DXVVL ELHQ GDQV VRQ LQWpJUDOLWp� TXH SDU IUDJPHQW "$XFXQ GHV V\VWqPHV DFWXHOV QH V
HVW SRVp FH SUREOqPH� HW LO Q
HVW SDV UDUH TX
XQH UHFKHUFKH IRXUQLVVHFRPPH UpVXOWDWV OHV GLIIpUHQWHV SDJHV G
XQ GRFXPHQW� VDQV TXH O
XWLOLVDWHXU QH SXLVVH DYRLU XQH YXHV\QWKpWLTXH�OXL�SHUPHWWDQW�GH�VDYRLU�TX
LO�V
DJLW�GH�OD�PrPH�VRXUFH�G
LQIRUPDWLRQ�
/H�PXOWLOLQJXLVPH�&RPSRVDQWH LPSRUWDQWH G
,QWHUQHW� OH PXOWLOLQJXLVPH Q
HVW SULV HQ FRPSWH SDU DXFXQ RXWLO� &
HVW SRXUWDQWXQ SRLQW HVVHQWLHO TXL SHUPHWWUDLW j WRXWHV OHV ODQJXHV GH WURXYHU OHXU SODFH VXU ,QWHUQHW� HW OD TXDVLRPQLSUpVHQFH GH OD ODQJXH DQJODLVH QH VHUDLW SOXV XQ SUREOqPH SRXU OD IRUPXODWLRQ GH UHTXrWHV� /HSUREOqPH GHV V\VWqPHV DFWXHOV SURYLHQW WRXW VLPSOHPHQW GX IDLW TX
LOV Q
HIIHFWXHQW DXFXQ WUDLWHPHQWOLQJXLVWLTXH� LOV QH WUDLWHQW GRQF DXFXQH ODQJXH HQ SDUWLFXOLHU� DORUV FRPPHQW SRXUUDLHQW�LOV WUDLWHU GHPDQLqUH�VSpFLILTXH�SOXVLHXUV�ODQJXHV"
/H�UHQRXYHOOHPHQW�FRQWLQXHO&
HVW FHUWDLQHPHQW O
XQH GHV FDUDFWpULVWLTXHV OHV PLHX[ LQWpJUpHV SDU OHV PRWHXUV GH UHFKHUFKH� (Q HIIHW�LOV PHWWHQW j MRXU OHXU LQGH[ WUqV UpJXOLqUHPHQW SRXU OD SOXSDUW HW OHV UHQRXYHOOHPHQWV HW PLVHV j MRXU VRQWJpQpUDOHPHQW SULV HQ FRPSWH GDQV XQ GpODL VH VLWXDQW HQWUH XQH VHPDLQH HW XQ PRLV� &H Q
HVW SHXW�rWUH SDVHQFRUH WRXW j IDLW VXIILVDQW SRXU XQH DFWLYLWp GH YHLOOH LQWHQVH� PDLV OH SOXV JURV SUREOqPH UpVLGH GDQV ODSUpVHQWDWLRQ GHV UpVXOWDWV TXL GHYUDLW SHUPHWWUH GH GLVSRVHU G
XQ DSHUoX GHV GRFXPHQWV D\DQW VXEL GHVPRGLILFDWLRQV� $ O
KHXUH DFWXHOOH� RQ SHXW LPDJLQHU XQH DFWLYLWp GH YHLOOH TXL FRQVLVWHUDLW j UHODQFHUUpJXOLqUHPHQW OD PrPH UHFKHUFKH� 3RXU FRQQDvWUH OD OLVWH GHV QRXYHDX[ GRFXPHQWV� LO IDXW DORUV FRPSDUHUOD OLVWH GHV GRFXPHQWV UHWRXUQpV SDU OH V\VWqPH DYHF FHOOH REWHQXH OD IRLV SUpFpGHQWH� HW SRXU FRQQDvWUH ODOLVWH GHV GRFXPHQWV PLV j MRXU� LO HVW QpFHVVDLUH GH FRQVXOWHU WRXV OHV GRFXPHQWV DILQ GH UHFKHUFKHU OHVPRGLILFDWLRQV�pYHQWXHOOHV��
3RXUWDQW� XQ RXWLO GH YHLOOH XWLOLVDQW GHV SURILOV HW GHV FRQWH[WHV XWLOLVDWHXUV� SHUPHWWUDLW j OD VXLWH G
XQHUHFKHUFKH� GH SUpVHQWHU GH PDQLqUH V\QWKpWLTXH �HQ XWLOLVDQW GHV FRGHV GH FRXOHXUV RX GHV SLFWRJUDPPHV�O
pYROXWLRQ�GHV�GRFXPHQWV��QRXYHDX[�GRFXPHQWV��GRFXPHQWV�PRGLILpV��GRFXPHQWV�D\DQW�H[SLUpV�������
/H�FDUDFWqUH�SXEOLF�HW�FRPPHUFLDO�/RUV G
XQH UHFKHUFKH VXU ,QWHUQHW� VHXOHV OHV LQIRUPDWLRQV SXEOLTXHV VRQW GLVSRQLEOHV� &H SUREOqPH Q
HVWSDV VLPSOH� HW LO UHYrW SOXV XQ FDUDFWqUH SROLWLTXH TXH WHFKQLTXH� (Q HIIHW� WHFKQLTXHPHQW LO QH VHUDLW SDVGHV SOXV FRPSOLTXpV G
LQWHUIDFHU XQ V\VWqPH GH UHFKHUFKH DYHF OHV JUDQGHV EDVHV FRPPHUFLDOHV� PDLVHQFRUH�IDXW�LO�WURXYHU�XQ�DFFRUG�VXU�OHV�PpWKRGHV�G
DFFqV�j�FHV�GHUQLqUHV�
/
LQIRUPDWLRQ�QRQ�VWUXFWXUpH�/
pGLWLRQ GHV GRFXPHQWV VXU ,QWHUQHW HVW WRWDOHPHQW OLEUH� HW QH UpSRQG j DXFXQH QRUPH RX VWDQGDUG� 'HFH IDLW� LO Q
HVW SDV DLVp GH UHWURXYHU FHUWDLQHV LQIRUPDWLRQV j SULRUL LPSRUWDQWHV � /H QRP GH O
DXWHXU GXGRFXPHQW��GH�O
RUJDQLVDWLRQ�GRQW�LO�GpSHQG��GH�OD�GDWH�G
pGLWLRQ��GH�OD�ODQJXH�GX�GRFXPHQW��HWF��,O�YD�GRQFIDOORLU �FRQWUDLUHPHQW DX[ V\VWqPHV DFWXHOV TXL QH VH SRVHQW SDV FH JHQUH GH TXHVWLRQV� WURXYHU GHVKHXULVWLTXHV�SHUPHWWDQW�G
H[WUDLUH�GH�WHOOHV�LQIRUPDWLRQV��
1RXV FRQVWDWRQV TXH OHV V\VWqPHV GH UHFKHUFKH G
LQIRUPDWLRQ VXU ,QWHUQHW DFWXHOOHPHQW HQ VHUYLFH QH



UpSRQGHQW TXH WUqV SDUWLHOOHPHQW DX[ FDUDFWpULVWLTXHV SDUWLFXOLqUHV GH O
LQIRUPDWLRQ GLVSRQLEOH VXU,QWHUQHW� ,O \ D GRQF GHX[ D[HV LPSRUWDQWV j UHWHQLU SRXU OD PLVH HQ SODFH GH V\VWqPHV HIILFDFHV� /HWUDLWHPHQW PXOWLOLQJXH GX ODQJDJH QDWXUHO� HW OD SULVH HQ FRQVLGpUDWLRQ GHV VSpFLILFLWpV GH O
LQIRUPDWLRQVXU�,QWHUQHW��
/D VLWXDWLRQ SDUDGR[DOH j ODTXHOOH QRXV VRPPHV WRXV DXMRXUG
KXL FRQIURQWpV HW TXL FRQVLVWH j GLVSRVHUG
XQH SURIXVLRQ HW G
XQH DERQGDQFH GH PDWLqUHV SUHPLqUHV VDQV SRVVpGHU OHV RXWLOV SHUPHWWDQW GHO
H[SORLWHU HW G
HQ WLUHU XQH YDOHXU DMRXWpH QH GRLW SOXV H[LVWHU� (W SXLVTXH FRPPH OH PHQWLRQQH WUqVMXVWHPHQW $OYLQ 72))/(5� �QRXV DVVLVWRQV j XQH IXVLRQ HQWUH O
DUJHQW HW O
LQIRUPDWLRQ�� XQ V\VWqPHSHUIRUPDQW SHUPHWWUDLW j OD IRLV GH GRQQHU XQH YDOHXU j O
LQIRUPDWLRQ GLVSRQLEOH VXU ,QWHUQHW HW GH UHQGUHFH GHUQLHU pFRQRPLTXHPHQW H[SORLWDEOH �WHPSV GH UHFKHUFKH SOXV FRXUWV� LQIRUPDWLRQ SOXV SHUWLQHQWH�UHFKHUFKHV�SOXV�SUpFLVHV��pYDOXDWLRQ�GH�O
pYROXWLRQ�GH�O
LQIRUPDWLRQ��HWF����



''HHVVFFUULLSSWWLLRRQ�Q�GGHHV�V�FFUULLWWqqUUHHV�V�GG

ppYDYDOOXXDDWWLLRRQ�Q�GGHHV�V�PPRRWWHHXXUUV�V�GGH�H�UUHFHFKKHHUUFFKKHH
''((66&&55,,3377,,221�1�GGHHV�V�PPRRWWHHXXUUVV

/RFDOLVDWLRQ/RFDOLVDWLRQ�GX�PRWHXU���3D\V�GDQV�OHTXHO�HVW�VLWXp�OH�VHUYHXU�RULJLQDO��GDQV�OH�FDV�R��SOXVLHXUV�VHUYHXUVH[LVWHQW��GX�PRWHXU�GH�UHFKHUFKH�85/�GH�OD�SDJH�SULQFLSDOH85/�GH�OD�SDJH�G
DFFXHLO�GX�PRWHXU�GH�UHFKHUFKH��5HPDUTXH ��&HWWH�GHUQLqUH�FRUUHVSRQG�VRXYHQW�j�OD�SDJH�G
LQWHUURJDWLRQ�85/�GH�OD�SDJH�G
LQWHUURJDWLRQ85/�GH�OD�SDJH�GLVSRVDQW�G
XQ�IRUPXODLUH�SHUPHWWDQW�G
HIIHFWXHU�XQH�UHFKHUFKH�(GLWHXU�V�/D�OLVWH�GHV�RUJDQLVDWLRQV�VRFLpWpV�TXL�VRQW�LQWHUYHQXHV�GDQV�OD�PLVH�HQ�SODFH�GX�PRWHXU�GH�UHFKHUFKH�&HWWH�OLVWH�FRQWLHQW�OH�QRP�GH�O
pGLWHXU��XQ�OLHQ�YHUV�FHW�pGLWHXU��V
LO�SRVVqGH�XQ�VLWH�:HE���DLQVL�TXH�VRQ85/�HW�OH�SD\V�GH�VRQ�VLWH�7\SH�GH�6HUYLFH/H�W\SH�GH�VHUYLFH�IRXUQL�SDU�OH�PRWHXU���,QGH[�$XWRPDWLTXH��,QGH[�0DQXHO��$QQXDLUH��,QGH[$XWRPDWLTXH�HW�$QQXDLUH��,QGH[�0DQXHO�HW�$QQXDLUH�7\SH�G
DFFqV/
DFFqV�j�FH�VHUYLFH�HVW�LO�JUDWXLW��3XEOLF��RX�SD\DQW��&RPPHUFLDO���RX�ELHQ�OHV�GHX[�W\SHV�G
DFFqV�VRQW�LOV�SURSRVpV��3XEOLF�HW�&RPPHUFLDO��)UpTXHQFH�GH�PLVH�j�MRXU(YDOXDWLRQ�PR\HQQH�GH�OD�IUpTXHQFH�GH�PLVH�j�MRXU�GH�O
HQVHPEOH�GH�O
LQGH[�GH�OD�EDVH�)UpTXHQWDWLRQ�PR\HQQH(YDOXDWLRQ�PR\HQQH�GX�QRPEUH�GH�UHTXrWHV�DGUHVVpHV�DX�VHUYLFH�SRXU�XQH�SpULRGH�GRQQpH�6LWHV�0LURLUV/LVWH�GHV�VLWHV�PLURLUV�GX�PRWHXU�GH�UHFKHUFKH��/HV�VLWHV�PLURLUV�VRQW�GHV�UpSOLTXHV�GX�VLWH�RULJLQDO�j�GHVORFDOLVDWLRQV�GLIIpUHQWHV��DILQ�GH�UpSDUWLU�OD�FKDUJH�GHV�PDFKLQHV�HW�GH�UpGXLUH�OHV�WHPSV�GHFRPPXQLFDWLRQ��&HWWH�OLVWH�FRPSUHQG��V
LO�\�D�OLHX��OH�QRP�GX�VLWH�PLURLU��XQ�OLHQ�YHUV�FH�VLWH��VRQ�85/DLQVL�TXH�VD�ORFDOLVDWLRQ�&&22////((&&77(�(�GGHHV�V�GGRRFFXXPPHHQQWWVV
0pWKRGH�GH�FROOHFWH'pFULW�OD�PDQLqUH�GRQW�OHV�GRFXPHQWV�TXL�VHURQW�SOXV�WDUG�LQGH[pV�VRQW�GpMj�GDQV�XQ�SUHPLHU�WHPSVFROOHFWpV��4XDWUH�FDV�VRQW�SRVVLEOHV��+ 0DQXHOOH��GHV�QHW�VXUIHU SDVVHQW�OHXUV�MRXUQpHV�j�SDUFRXULU�OH�:HE�HW�j�QRWHU�OHV�DGUHVVHV�GHVVLWHV�LQWpUHVVDQWV��+ $XWRPDWLTXH��XQ�URERW��SHWLW�SURJUDPPH��VH�SURPqQH�VXU�OH�:::�HW�UDSDWULH�OHV�GRFXPHQWVTX
LO�WURXYH�HQ�VH�GpSODoDQW�GH�OLHQ�HQ�OLHQ��+ 6RXPLVVLRQ�G
85/��GDQV�FH�FDV��FH�VRQW�OHV�DXWHXUV�GH�SDJHV�HW�RX�VLWHV�:HE�TXL�HQYRLHQWO
DGUHVVH�GH�OHXUV�FUpDWLRQV�DX[�PRWHXUV�DILQ�TXH�FHV�GHUQLHUV�LQGH[HQW�OHXUV�SDJHV��+ 6XSSUHVVLRQ�G
85/��&H�Q
HVW�SDV�XQ�PR\HQ�GH�FROOHFWH�GH�GRFXPHQW��PDLV�DX�FRQWUDLUH�XQPR\HQ�GH�VXSSUHVVLRQ�GH�GRFXPHQW�TXL�GHYUDLW�ORJLTXHPHQW�rWUH�SUpVHQW�GDQV�WRXW�V\VWqPHSHUPHWWDQW�GH�VRXPHWWUH�GHV�85/V��FH�TXL�Q
HVW�G
DLOOHXUV�ELHQ�VRXYHQW�SDV�OH�FDV����'DQV�OH�FDVG
XQ�PRWHXU�DFFHSWDQW�FHWWH�IRQFWLRQQDOLWp��O
DXWHXU�D\DQW�IRXUQL�O
85/�GH�VHV�SDJHV�SRXULQGH[DWLRQ�D�OD�SRVVLELOLWp�GH�UHWLUHU�VHV�GHUQLqUHV�GH�O
LQGH[�GX�PRWHXU��&HWWH�GpFLVLRQ�SHXW�DYRLUSOXVLHXUV�FDXVHV���/HV�SDJHV�RQW�pWp�GpSODFpHV��RX�ELHQ�HOOHV�Q
H[LVWHQW�SOXV������
5RERW�GH�FROOHFWH/H�QRP��V
LO�HQ�SRVVqGH�XQ��GX�ORJLFLHO�HIIHFWXDQW�OD�FROOHFWH�DXWRPDWLTXH�GHV�GRFXPHQWV�
0pWKRGH�GH�SDUFRXUV0pWKRGH�XWLOLVpH�SDU�OH�URERW�GH�FROOHFWH�SRXU�SDUFRXULU�OH�:HE��'HX[�SRVVLELOLWpV���/DUJHXU�G
DERUG�SRXUOHV�SURJUDPPHV�TXL��j�SDUWLU�G
XQH�SDJH��SDUFRXUHQW�G
XQ�VHXO�QLYHDX�WRXV�OHV�OLHQV�SUpVHQWV�VXU�FHOOH�FL�SURIRQGHXU�G
DERUG�SRXU�FHX[�TXL�j�SDUWLU�G
XQH�SDJH��H[SORUHQW�OH�SUHPLHU�OLHQ��SXLV�VXU�OD�SDJHUpVXOWDQWH�SDUFRXUHQW�j�QRXYHDX�OH�SUHPLHU�OLHQ��HWF���



3URWRFROH�6WDQGDUG�G
([FOXVLRQ'HX[�UpSRQVHV�SRVVLEOHV��RXL�RX�QRQ��'DQV�OH�FDV�GH�O
DIILUPDWLYH��FHOD�VLJQLILH�TXH�OH�URERW�GH�FROOHFWHUHVSHFWH�OH�SURWRFROH�VWDQGDUG�G
H[FOXVLRQ�SHUPHWWDQW�j�WRXW�:HE0DVWHU�GH�VSpFLILHU�GHV�SDJHV�:HE�QHGHYDQW�SDV�rWUH�FROOHFWpHV�SDU�OH�URERW�
6HUYHXUV�&ROOHFWpV&H�FULWqUH�GpFULW�O
HQVHPEOH�GHV�W\SHV�GH�VHUYHXUV�FROOHFWpV�SDU�OH�PRWHXU�GH�UHFKHUFKH��1RXV�DYRQVUHVWUHLQW�OHXU�QRPEUH�DX[�SOXV�HVVHQWLHOV���:::��8VHQHW��)�7�3���*RSKHU��HW�XQH�UXEULTXH�
$XWUH
��SRXUOHV�RXWLOV�FROOHFWDQW�GHV�GRFXPHQWV�j�SDUWLU�G
DXWUHV�VRXUFHV�
&RXYHUWXUH�*pRJUDSKLTXH'pFULW�OD�FRXYHUWXUH�JpRJUDSKLTXH�GX�URERW�GH�FROOHFWH�GHV�GRFXPHQWV��(Q�HIIHW��GH�SOXV�HQ�SOXV�G
RXWLOVVRQW�VSpFLILTXHV�j�XQ�GRPDLQH�JpRJUDSKLTXH�SDUWLFXOLHU��(XURSH��)UDQFH��3D\V�)UDQFRSKRQHV��6XLVVH������
7\SH�GH�&RQWHQX2Q�WURXYH�LFL�OH�VXMHW�GHV�GRFXPHQWV�FROOHFWpV�SDU�OH�V\VWqPH��6L�OD�SOXSDUW�V
LQWpUHVVHQW�j�WRXV�OHVGRFXPHQWV��GDQV�FH�FDV��OH�W\SH�GH�FRQWHQX�HVW�pWLTXHWp�JpQpUDO���FHUWDLQV�YRQW�UHVWUHLQGUH�OHXU�SURFHVVXVGH�FROOHFWH�j�FHUWDLQV�VXMHWV�ELHQ�SUpFLV��PpGHFLQH��EUHYHWV��LQIRUPDWLTXH������
)UpTXHQFH�GH�9LVLWH�GHV�'RFXPHQWV&H�FULWqUH�GRQQH�XQH�pYDOXDWLRQ�GH�OD�IUpTXHQFH�PR\HQQH�GH�YLVLWH�GHV�GRFXPHQWV�SDU�OH�URERW�GHFROOHFWH��(Q�HIIHW��FH�GHUQLHU�GRLW�SDUFRXULU�OH�SOXV�IUpTXHPPHQW�SRVVLEOH�OHV�SDJHV�TX
LO�D�GpMj�UpFXSpUpHVDILQ�GH�WHQLU�FRPSWH�GH�WRXWH�PRGLILFDWLRQ�GX�GRFXPHQW��$LQVL��SOXV�FHWWH�IUpTXHQFH�HVW�pOHYpH��HW�SOXV�OHVUpVXOWDWV�G
XQH�UHFKHUFKH�VHURQW�j�MRXU�SDU�UDSSRUW�j�OD�UpDOLWp��VL�O
LQGH[DWLRQ�HVW�DXVVL�IUpTXHQWH��

,,11''((;;$$77,,221�1�GGHHV�V�GGRRFFXXPPHHQQWWVV
0pWKRGH�G
,QGH[DWLRQ1RXV�GLVWLQJXRQV�LFL�GHX[�PpWKRGHV�G
LQGH[DWLRQ��O
LQGH[DWLRQ�DXWRPDWLTXH�HW�O
LQGH[DWLRQ�PDQXHOOH�
1RP�GX�0RWHXU/H�QRP�GX�PRWHXU�G
LQGH[DWLRQ�GDQV�OH�FDV�G
XQH�LQGH[DWLRQ�DXWRPDWLTXH�
'RQQpHV�,QGH[pHV/HV�FULWqUHV�G
LQGH[DWLRQ�SHXYHQW�rWUH�PXOWLSOHV�HW�YDULpV��1RXV�DYRQV�UHWHQX��+ /H�WLWUH�GX�GRFXPHQW��+ VHV�GLIIpUHQWV�VRXV�WLWUHV��EDOLVHV��+�!����+Q!���+ VRQ�HQ�WrWH��OH��0(7$!�WDJ���+ VD�GDWH�GH�FUpDWLRQ�HW�RX�PRGLILFDWLRQ��+ VD�WDLOOH��+ OHV�85/V�TX
LO�FLWH��+ OH�WH[WH�GHV�85/V�TX
LO�FLWH��+ G
DXWUHV�EDOLVHV�pYHQWXHOOHV��+ XQ�UpVXPp�GX�GRFXPHQW��+ XQ�H[WUDLW�GX�GRFXPHQW��+ HW�HQILQ�OH�WH[WH�LQWpJUDO�GX�GRFXPHQW��
7UDLWHPHQWV�0DQXHOV1RXV�UHJURXSRQV�LFL�TXHOTXHV�WUDLWHPHQWV�PDQXHOV�FRPSOpPHQWDLUHV�j�O
LQGH[DWLRQ�HW�SRXYDQW�DSSRUWHUXQH�YDOHXU�DMRXWpH�SRXU�OD�UHFKHUFKH��$LQVL��QRXV�SUHQRQV�HQ�FRPSWH�OH�FDWDORJXDJH�GHV�GRFXPHQWV�TXLFRQVLVWH�j�UHJURXSHU�FHV�GHUQLHUV�SDU�WKqPHV�RX�VXMHWV��HW�OD�FUpDWLRQ�GH�UpVXPpV�PDQXHOV��SHUPHWWDQW�GHPLHX[�VH�UHQGUH�FRPSWH�GH�OD�SHUWLQHQFH�G
XQ�GRFXPHQWV�ORUV�GH�O
DIILFKDJH�GHV�UpVXOWDWV�TX
XQ�VLPSOHH[WUDLW�



55((&&++((55&&++(�(�GGHHV�V�GGRRFFXXPPHHQQWWVV
0RWHXU�GH�5HFKHUFKH/H�QRP�GX�PRWHXU�GH�UHFKHUFKH�XWLOLVp�
7\SH�GH�5HFKHUFKH
7\SH�GH�4XHVWLRQ/HV�V\VWqPHV�GH�UHFKHUFKH�SHXYHQW�SURSRVHU�GLIIpUHQWV�PRGHV�G
LQWHUURJDWLRQ��&HOD�YD�GH�OD�UHTXrWH�HQODQJDJH�ERROpHQ��PRWV�VpSDUpV�SDU�GHV�RSpUDWHXUV�(7��28�HW�121��j�OD�TXHVWLRQ�HQ�ODQJDJH�QDWXUHO�IRUPXODWLRQ�G
XQH�TXHVWLRQ�HQ�ODQJDJH�OLEUH��HQ�SDVVDQW�SDU�OD�UHTXrWH�FRPSRUWDQW�XQH�OLVWH�GH�PRWV��TXLUHYLHQW�VRXYHQW�j�XQH�TXHVWLRQ�ERROpHQQH�GRQW�WRXV�OHV�PRWV�VRQW�VpSDUpV�SDU�XQ�RSpUDWHXU�LPSOLFLWH��JpQpUDOHPHQW�OH�28��RX�O
LQWHUURJDWLRQ�SDU�H[SUHVVLRQ�UpJXOLqUH��H[SUHVVLRQ�GpILQLVVDQW�GHV�HQVHPEOHV�GHFKDvQHV�GH�FDUDFWqUHV�j�UHFKHUFKHU��
2SpUDWHXUV�%RROpHQV1RXV�GLVWLQJXRQV�LFL�+ WRXW�G
DERUG�OHV�RSpUDWHXUV�ERROpHQV�FODVVLTXHV��(7��28��121���5HPDUTXH ��1RXV�QH�GLVWLQJXRQV�SDV�LFL�O
XVDJH�GHV�RSpUDWHXUV�(7��28�121��HW�GHV�RSpUDWHXUV����HW�����VRXYHQW�XWLOLVpV�SDU�OHV�PRWHXUV�GH�UHFKHUFKH��(Q�HIIHW��OHV�GHX[�VRQW�SOXV�RX�PRLQVLQWHUFKDQJHDEOHV�FRPPH�QRXV�OH�VRXOLJQRQV�GDQV�OD�SDUWLH�FRQVDFUpH�DX[�SUREOqPHV�GH�ODUHFKHUFKH�+ OD�FRPELQDLVRQ�GHV�RSpUDWHXUV��TXL�GRLW�SHUPHWWUH�GDQV�XQH�PrPH�UHTXrWH�ERROpHQQH�GH�PrOHUOHV�GLIIpUHQWV�RSpUDWHXUV�GLVSRQLEOHV�DILQ�G
HIIHFWXHU�GHV�UHFKHUFKHV�SOXV�pODERUpHV�TXH�FHOOH�QHSRXYDQW�FRQWHQLU�TX
XQ�W\SH�G
RSpUDWHXU��+ OH�SDUHQWKpVDJH�GHV�H[SUHVVLRQV�GRQQDQW�DORUV�OD�SRVVLELOLWp�GH�FUpHU�GHV�UHTXrWHV�WUqVFRPSOH[HV�FRPSUHQDQW�SOXVLHXUV�QLYHDX[�GH�SDUHQWKqVHV�HW�SOXVLHXUV�W\SHV�G
RSpUDWHXUV��5HPDUTXH ��,O�YD�GH�VRLW�TXH�FHWWH�RSWLRQ�Q
HVW�ORJLTXHPHQW�SUpVHQWH�TXH�VL�OH�V\VWqPH�SHUPHW�GHFRPELQHU�OHV�RSpUDWHXUV�+ OD�SRVVLELOLWp�GH�VSpFLILHU�XQH�FHUWDLQH�GLVWDQFH�HQ�WHUPH�GH�PRWV�HQWUH�FHUWDLQV�WHUPHV�GH�ODTXHVWLRQ��RSpUDWHXU�GH�SUR[LPLWp���+ HQILQ��OH�VXSSRUW�GH�O
RSpUDWHXU�G
DGMDFHQFH�TXL�HVW�HQ�IDLW�XQ�FDV�SDUWLFXOLHU�GH�O
RSpUDWHXU�GHSUR[LPLWp��,O�SHUPHW�GH�VSpFLILHU�TXH�FHUWDLQV�GHV�PRWV�GH�OD�UHFKHUFKH�QH�GRLYHQW�rWUH�VpSDUpVSDU�DXFXQ�DXWUH�WHUPH��1RXV�SRXYRQV�WURXYHU�GDQV�OHV�V\VWqPHV�GH�UHFKHUFKH�DFWXHOV�GHX[IRUPHV�G
RSpUDWHXUV�G
DGMDFHQFH��7RXW�G
DERUG�VRXV�OD�IRUPH�G
XQ�RSpUDWHXU�GX�W\SH��PRW�!$'-��PRW�!�TXL�VLJQLILH�TXH�O
RQ�UHFKHUFKH�GHV�GRFXPHQWV�R���PRW�!�HW��PRW�!�VRQWDGMDFHQWV��0DLV�RQ�WURXYH�SOXV�FRXUDPPHQW�FH�TXH�OHV�PRWHXUV�GH�UHFKHUFKH�DSSHOOHQW�ODUHFKHUFKH�GH�SKUDVH�TXL�UHYLHQW�DX�PrPH��PDLV�TXL�HVW�FHSHQGDQW�PRLQV�VRXSOH�GDQV�OH�FDVG
H[SUHVVLRQV�SDUHQWKpVpHV�FRPSOH[HV���/D�V\QWD[H�JpQpUDOHPHQW�XWLOLVpH�HVW���PRW�!��PRW�!��SKUDVH�HQWUH�JXLOOHPHWV��SRXU�UHFKHUFKH�OHV�GRFXPHQWV�GDQV�OHVTXHOV�OHV�PRWV��PRW�!�HW�PRW�!�VRQW�DGMDFHQWV��
/D�7URQFDWXUH�$XWRPDWLTXH1RXV�pYDOXRQV�LFL�OHV�SRVVLELOLWpV�GH�WURQFDWXUH�DXWRPDWLTXH�GX�V\VWqPH��/D�WURQFDWXUH�DXWRPDWLTXHFRQVLVWH�j�QH�IRXUQLU�TX
XQH�SDUWLH�GX�PRW�HW�j�FH�TXH�OH�V\VWqPH�UHFKHUFKH�XQ�HQVHPEOH�GH�FKDvQHV�GHFDUDFWqUHV�GpULYpHV�GH�FHWWH�VRXV�FKDvQH��$LQVL��QRXV�WHVWRQV�VL�OH�V\VWqPH�VXSSRUWH+ /D�WURQFDWXUH�DXWRPDWLTXH�JDXFKH���RQ�VSpFLILH�XQH�FKDvQH�GH�FDUDFWqUHV��HW�OH�V\VWqPH�UHFKHUFKHOHV�GRFXPHQWV�FRPSRUWDQW�OH�PRW�VSpFLILp�RX�OHV�PRWV�WHUPLQDQW�SDU�FHWWH�FKDvQH��3DU�H[HPSOH�SRXU�OD�FKDvQH�PDWLTXH��OH�PRWHXU�GH�UHFKHUFKH�YD�UpFXSpUHU�OHV�GRFXPHQWV�FRQWHQDQW�OHV�WHUPHVLQIRUPDWLTXH��WpOpPDWLTXH��PDWKpPDWLTXH������

+ /D�WURQFDWXUH�DXWRPDWLTXH�GURLWH���GDQV�FH�FDV��RQ�IRXUQLW�DX�V\VWqPH�OD�SDUWLH�JDXFKH�G
XQ�PRW�HW�LO�UHFKHUFKH�WRXWHV�OH�FKDvQHV�GH�FDUDFWqUHV�FRPPHQoDQW�SDU�FHWWH�SDUWLH�JDXFKH��3DU�H[HPSOH�SRXU�OD�FKDvQH�LQIRUP��OH�PRWHXU�GH�UHFKHUFKH�GRLW�UHWRXUQHU�OHV�GRFXPHQWV�FRQWHQDQW�OHV�PRWVLQIRUPDWLTXH��LQIRUPDWLFLHQ��LQIRUPDWLFLHQV��LQIRUPDWLFLHQQH��LQIRUPDWLFLHQQHV��LQIRUPDWLRQ�LQIRUPDWLRQV��LQIRUPDWLRQQHO��LQIRUPDWLRQQHOV��LQIRUPDWLRQQHOOH��LQIRUPDWLRQQHOOHV������LQIRUPH�LQIRUPHV��LQIRUPHO��LQIRUPHOV��LQIRUPHOOH��LQIRUPHOOHV��LQIRUPXOp��LQIRUPXOpV��LQIRUPXOpH�LQIRUPXOpHV��&RPPH�QRXV�OH�YR\RQV��F
HVW�GRQF�XQ�ERQ�PR\HQ�G
pWHQGUH�XQH�UHFKHUFKH�DXSOXULHO��IpPLQLQ��RX�PRWV�GH�OD�PrPH�IDPLOOH�TX
XQ�WHUPH��0DLV�FRPPH�QRXV�OH�FRQVWDWRQVpJDOHPHQW��OH�EUXLW�GH�OD�UHFKHUFKH�FURLW�pQRUPpPHQW��HW�LO�HVW�IDFLOH�G
rWUH�UDSLGHPHQW�VXEPHUJpSDU�GHV�PRWV�Q
D\DQW�DXFXQ�UDSSRUW�DYHF�OD�VLJQLILFDWLRQ�UHFKHUFKpH��



+ /D�OHPPDWLVDWLRQ��TXL�FRQVLVWH�j�UHFKHUFKHU�SRXU�XQ�PRW�WRXWHV�VHV�IRUPHV�SRVVLEOHV�GDQV�ODODQJXH��WRXV�OHV�JHQUHV��QRPEUHV��FRQMXJDLVRQV���(WDQW�GRQQp�O
pWDW�GH�O
DUW�GDQV�FH�GRPDLQH�DXQLYHDX�GHV�PRWHXUV�GH�UHFKHUFKH�VXU�,QWHUQHW��QRXV�DYRQV�pWHQGX�OH�WHUPH�GH�OHPPDWLVDWLRQ�jWRXW�WUDLWHPHQW�XQ�SHX�SOXV�pYROXp�TX
XQH�VLPSOH�WURQFDWXUH�GURLWH��
+ /D�SRVVLELOLWp�SRXU�O
XWLOLVDWHXU�GH�GpVDFWLYHU�OHV�WUDLWHPHQWV�GH�WURQFDWXUH�DXWRPDWLTXH�HIIHFWXpVSDU�OH�V\VWqPH�

/D�7URQFDWXUH�0DQXHOOH7RXW�FRPPH�SRXU�OD�WURQFDWXUH�DXWRPDWLTXH��QRXV�GLVWLQJXRQV�LFL�OD�WURQFDWXUH�PDQXHOOH�JDXFKH�HWGURLWH��(OOHV�RQW�OHV�PrPHV�HIIHWV�TXH�OD�WURQFDWXUH�DXWRPDWLTXH��HW�JpQpUDOHPHQW�HOOH�HVW�PHQWLRQQpH�HQSODoDQW�OH�FDUDFWqUH�

�j�O
HQGURLW�R��GRLW�VH�IDLUH�OD�WURQFDWXUH��3RXU�UHSUHQGUH�OHV�H[HPSOHV�SUpFpGHQWVGH�OD�WURQFDWXUH�DXWRPDWLTXH��LO�IDXGUD�GRQF�VDLVLU�PDWLTXH�HW�LQIRUP��1RXV�WURXYRQV�pJDOHPHQW�ODWURQFDWXUH�LQWHUQH��TXL�SHUPHW�GH�VSpFLILHU�OH�GpEXW�HW�OD�ILQ�G
XQ�PRW��HQ�ODLVVDQW�XQH�SDUWLH�OLEUH��3DUH[HPSOH��SRLRQ�GRQQHUD�SRLVRQ��SRLVVRQ��SRLYURQ�����
&KDPSV�GH�5HFKHUFKH&HWWH�UXEULTXH�pQXPqUH�OHV�GLYHUV�FKDPSV�GDQV�OHVTXHOV�OH�V\VWqPH�HIIHFWXH�OD�UHFKHUFKH��1RXV�DYRQVGpJDJp�FLQT�FKDPSV���O
85/�GX�GRFXPHQW��VRQ�WLWUH��VRQ�UpVXPp��JpQpUDOHPHQW�GDQV�OH�FDV�G
XQHLQGH[DWLRQ�PDQXHOOH��&H�FULWqUH�UHJURXSH�DXVVL�OHV�PRWHXUV�UHFKHUFKDQW�GDQV�XQH�OLVWH�GH�PRWV�FOpV�FUppHPDQXHOOHPHQW����VRQ�WH[WH�LQWpJUDO��O
HQVHPEOH�GX�GRFXPHQW�PRLQV�VRQ�WLWUH�SXLVTXH�FH�FULWqUH�HVW�GpMjSULV�HQ�FRPSWH��
&KDPSV�6SpFLILDEOHV&H�FULWqUH�pQXPqUH�OD�SRVVLELOLWp�RIIHUWH�j�O
XWLOLVDWHXU�GH�VSpFLILHU�GDQV�VD�UHTXrWH�GDQV�TXHO�V��FKDPSV�ODUHFKHUFKH�GRLW�V
HIIHFWXHU��$X[�YXHV�GH�FH�TXH�SURSRVHQW�FHUWDLQV�PRWHXUV�GH�UHFKHUFKH��QRXV�DYRQV�pWpWUqV�H[KDXVWLIV�SRXU�FH�FULWqUH��HW�OHV�FKDPSV�VSpFLILDEOHV�TXH�QRXV�DYRQV�UHWHQXV�VRQW�OHV�VXLYDQWV��

+ /
85/�GX�GRFXPHQW��+ VRQ�WLWUH��+ VHV�PRWV�FOpV��0(7$�WDJ���+ VRQ�UpVXPp��+ OH�WH[WH�LQWpJUDO��SDV�O
85/�QL�OHV�PRWV�FOpV�RX�OH�UpVXPp������+ OHV�85/�FLWpHV�GDQV�OH�GRFXPHQW��
/
(OLPLQDWLRQ�GHV�0RWV�9LGHV/
pOLPLQDWLRQ�GHV�PRWV�YLGHV�SHUPHW�GH�QH�SDV�SUHQGUH�HQ�FRPSWH�FHUWDLQV�PRWV��OHV�PRWV�YLGHV���WURSFRPPXQV�HW�VXUWRXW�Q
DSSRUWDQW�TXH�SHX�GH�VHQV�GDQV�XQ�WH[WH�WHOV�TXH�OHV�DUWLFOHV��1RXV�GLVWLQJXRQVGHX[�PR\HQV�XWLOLVpV�SDU�OHV�PRWHXUV�GH�UHFKHUFKH�SRXU�pOLPLQHU�OHV�PRWV�YLGHV��/D�PpWKRGH�FRQVLVWDQW�jXWLOLVHU�XQH�OLVWH�GH�PRWV�YLGHV��/LVWH���HW�XQH�DXWUH�j�pOLPLQHU�OHV�PRWV�GpSDVVDQW�XQ�FHUWDLQ�QRPEUHG
RFFXUUHQFHV�GDQV�OD�EDVH��%LHQ�VXU��FKDTXH�PRWHXU�GH�UHFKHUFKH�HIIHFWXH�GHV�YDULDWLRQV�VXU�FKDFXQH�GHFHV�GHX[�PpWKRGHV��HW�F
HVW�SRXUTXRL�SRXU�FHUWDLQV�G
HQWUH�HX[�XQ�FRPPHQWDLUH�FRPSOpPHQWDLUH�HVWGLVSRQLEOH�
3ULVH�HQ�&RPSWH�GH�OD�&DVVH([SULPH�FRPPHQW�OH�PRWHXU�GH�UHFKHUFKH�UpDJLW�DX[�FDUDFWqUHV�PDMXVFXOHV�HW�PLQXVFXOHV��/H�WDEOHDXSUpVHQWH�OHV�FKDvQHV�UHFKHUFKpHV�SRXU�XQH�TXHVWLRQ�HQ�PDMXVFXOH�HW�XQH�TXHVWLRQ�HQ�PLQXVFXOH��'DQVFKDFXQ�GHV�GHX[�FDV��QRXV�HQYLVDJHRQV�TXH�OH�V\VWqPH�SHXW�QH�UHFKHUFKHU�TXH�OHV�FKDvQHV�PDMXVFXOHV��RXPDMXVFXOHV��RX�ELHQ�OHV�GHX[�j�OD�IRLV�
3ULVH�HQ�&RPSWH�GH�O
$FFHQWXDWLRQ([SULPH�FRPPHQW�OH�PRWHXU�GH�UHFKHUFKH�UpDJLW�DX[�FDUDFWqUHV�DFFHQWXpV�HW�QRQ�DFFHQWXpV��/H�WDEOHDXSUpVHQWH�OHV�FKDvQHV�UHFKHUFKpHV�SRXU�XQH�TXHVWLRQ�DFFHQWXpH�HW�XQH�TXHVWLRQ�QRQ�DFFHQWXpH��'DQVFKDFXQ�GHV�GHX[�FDV��QRXV�HQYLVDJHRQV�TXH�OH�V\VWqPH�SHXW�QH�UHFKHUFKHU�TXH�OHV�FKDvQHV�DFFHQWXpHV��RXQRQ�DFFHQWXpHV��RX�ELHQ�OHV�GHX[�j�OD�IRLV�
$PpOLRUDWLRQV�GH�OD�5HFKHUFKH1RXV�pQXPpURQV�GDQV�FHWWH�UXEULTXH�TXHOTXHV�PR\HQV�SOXV�RX�PRLQV�FRXUDQWV�SHUPHWWDQW�G
HIIHFWXHU�XQHPHLOOHXUH�UHFKHUFKH��1RXV�GLVWLQJXRQV�O
XWLOLVDWLRQ�G
XQ�WKpVDXUXV�TXL�YD�SHUPHWWUH�GH�FRQWU{OHU�OHYRFDEXODLUH��OD�OHPPDWLVDWLRQ�GHV�PRWV�SHUPHWWDQW�GH�IDFWRULVHU�OHV�PRWV�LGHQWLTXHV�PDLV�H[SULPpV�VRXVGLIIpUHQWHV�IRUPHV��VLQJXOLHU�SOXULHO��PDVFXOLQ�IpPLQLQ��YHUEH�FRQMXJXp�������OD�GpULYDWLRQ�TXL�SRXU�XQ�PRWOHPPDWLVHU�YD�IRXUQLU�WRXWHV�VHV�IRUPHV�SRVVLEOHV��OD�UHIRUPXODWLRQ�TXL�GRLW�SHUPHWWUH�GH�JpUHU�ODV\QRQ\PLH�HW�G
pWHQGUH�OHV�PRWV�GH�OD�TXHVWLRQ�j�XQ�HQVHPEOH�GH�WHUPHV��SURFKHV��VpPDQWLTXHPHQW��ODUHIRUPXODWLRQ�SHXW�GDQV�FHUWDLQV�FDV�rWUH�PXOWLOLQJXH���HW�HQILQ�OD�UHFKHUFKH�GHV�GRFXPHQWV�VLPLODLUHV�TXL



j�SDUWLU�G
XQ�RX�SOXVLHXUV�GRFXPHQWV�GRLW�UHWURXYHU�O
HQVHPEOH�GHV�GRFXPHQWV�WUDLWDQW�GX�RX�GHV�VXMHWVLGHQWLTXHV�

33UUppVVHHQQWWDDWWLLRRQ�Q�GGHHV�V�55ee6688//77$$7766
,QIRUPDWLRQV�*pQpUDOHV&H�VRQW�GHV�LQIRUPDWLRQV�GH�QDWXUH�GLYHUVHV�UHODWLYHV�j�OD�UHFKHUFKH���OH�QRPEUH�GH�GRFXPHQWV�UpSRQVHVWURXYpV�SDU�OH�PRWHXU�GH�UHFKHUFKH��OD�OLVWH�GHV�WHUPHV�GH�OD�TXHVWLRQ�UHFRQQXV��GH�FHX[�QRQ�UHFRQQXV��HWHQILQ�OD�OLVWH�GHV�PRWV�YLGHV�GH�OD�TXHVWLRQ�
2UJDQLVDWLRQ�GH�'RFXPHQWV�5pSRQVHV(OOH�GRLW�SHUPHWWUH�G
DYRLU�XQH�YXH�V\QWKpWLTXH�HW�HIILFDFH�GHV�GRFXPHQWV�UpSRQVHV��3RXU�FHOD��SOXVLHXUVFULWqUHV�HVVHQWLHOV��+ /D�PpWKRGH�GH�WUL�GHV�GRFXPHQWV�UpSRQVHV�TXL�HVW�SURSUH�j�FKDTXH�V\VWqPH�HVW�GpFULWH�HQTXHOTXHV�PRWV��+ /D�FDUDFWpULVDWLRQ�GHV�GRFXPHQWV�TXL�FRUUHVSRQG�j�XQ�UHJURXSHPHQW�GHV�GRFXPHQWV�HQ�VRXV�HQVHPEOHV�SHUPHWWDQW�G
DYRLU�XQH�ERQQH�YXH�V\QWKpWLTXH�GHV�UpVXOWDWV��+ /
pOLPLQDWLRQ�GHV�OLHQV�GXSOLTXpV�TXL�pYLWH�j�O
XWLOLVDWHXU�GH�YRLU�DSSDUDvWUH�SOXVLHXUV�IRLV�OHPrPH�GRFXPHQW�GDQV�OD�OLVWH�GHV�GRFXPHQWV�UpSRQVHV��
,QIRUPDWLRQV�&RQFHUQDQW�OHV�'RFXPHQWV��SDU�GpIDXW�/D�OLVWH�GHV�LQIRUPDWLRQV�DIILFKpHV�SDU�OH�V\VWqPH�FRQFHUQDQW�FKDTXH�GRFXPHQW�UpSRQVH��1RXV�DYRQVUHWHQX��

+ /
85/�GX�GRFXPHQW��+ OH�OLHQ�YHUV�OH�GRFXPHQW�SHUPHWWDQW�G
DOOHU�OH�FRQVXOWHU�GLUHFWHPHQW��QRUPDOHPHQW�WRXMRXUVSUpVHQW���+ OH�WLWUH�GX�GRFXPHQW��+ OD�OLVWH�GHV�PRWV�FOpV�GX�GRFXPHQW��+ XQ�UpVXPp�GX�GRFXPHQW��+ XQ�H[WUDLW�GX�GRFXPHQW��GLIIpUHQW�GX�UpVXPp�GDQV�OH�VHQV�TXH�O
H[WUDLW�FRUUHVSRQG�VRXYHQW�DX[SUHPLqUHV�OLJQHV�GX�GRFXPHQW���+ OHV�85/�FLWpHV�GDQV�OH�GRFXPHQW��+ OHV�85/�FLWDQW�OH�GRFXPHQW��+ OD�WDLOOH�GX�GRFXPHQW��+ VD�GDWH�GH�GHUQLqUH�PLVH�j�MRXU�FRQQXH��SDU�O
DXWHXU���+ VD�GDWH�GH�GHUQLqUH�YLVLWH��SDU�OH�V\VWqPH���+ XQH�PHVXUH�GH�SHUWLQHQFH��VFRUH���+ HW�HQILQ�OD�PLVH�HQ�pYLGHQFH�GHV�PRWV�GH�OD�TXHVWLRQ�SUpVHQWV�GDQV�OH�GRFXPHQW��
,QIRUPDWLRQV�&RQFHUQDQW�OHV�'RFXPHQWV��RSWLRQ�1RXV UHWURXYRQV LFL OHV PrPHV FULWqUHV TXH GDQV OD UXEULTXH SUpFpGHQWH� /D GLIIpUHQFH HVW TXH QRXVPHWWRQV LFL HQ pYLGHQFH OHV LQIRUPDWLRQV TXL SHXYHQW rWUH DIILFKpHV SDU OH ELDLV G
XQH RSWLRQ SURSRVpH SDUOH�V\VWqPH�GH�UHFKHUFKH�



%%LLEEOLOLRRJJUUDDSSKKLLHH
>$/,6��@���,QWHUQHW�6RFLHW\ HW�$OLV�7HFKQRORJLHV���������
/D�VpULH�GH�QRUPHV�,62�����
 ��>(Q�OLJQH@��85/��KWWS���EDEHO�DOLV�FRP������FRGDJH�LVR�����MHX[LVR�KWP>$<02��@���$<021,1�'DYLG���������
/LVWH�GHV�ILFKHV�WHFKQLTXHV�FRQFHUQDQW�OHV�RXWLOV�GH�UHFKHUFKHG
LQIRUPDWLRQ�VXU�,QWHUQHW
 ��>(Q�OLJQH@��85),67�$OVDFH�/RUUDLQH�)UDQFKH�&RPWp��85/��KWWS���ZZZ�VFG�XOS�X�VWUDVEJ�IU�XUILVW�)LFKHVB7HFKQLTXHV�ILFKHV�KWP0LVH�j�MRXU�SHUPDQHQWH�(Q�XQH�RX�GHX[�SDJHV�XQ�UpVXPp�FRPSOHW�GHVDVWXFHV�HW�WHFKQLTXHV�G
XWLOLVDWLRQ�GHV�PRWHXUV��GHV�UpSHUWRLUHV�WKpPDWLTXHV� HW�GH�ELHQ�G
DXWUHV�RXWLOV�HW�VHUYLFHV�SHUPHWWDQW�GH�PHQHUGHV�UHFKHUFKHV�G
LQIRUPDWLRQ�VXU�OH�:HE�>%$5/��@���%DUORZ�/LQGD���1RYHPEUH�������
7KH�6SLGHU
V�$SSUHQWLFH��KRZ�WR�XVH�:HE�VHDUFK�HQJLQHV
 ��>(Q�OLJQH@�85/��KWWS���ZZZ�PRQDVK�FRP�VSLGDS�KWPO>%$55��@���7RQ\�%DUU\ HW�-RDQQD�5LFKDUGVRQ���-XLOOHW�������
,QGH[LQJ�WKH�1HW���$�5HYLHZ�RI�,QGH[LQJ�7RROV
 ��>(Q�OLJQH@�85/��KWWS���ERQG�HGX�DX�%RQG�/LEUDU\�3HRSOH�MSU�DXVZHE���&H�GRFXPHQW�pYRTXH�OHV�RXWLOV�G
LQGH[DWLRQ�WUDGLWLRQQHOV�G
,QWHUQHW�:$,6��DUFKLH��YHURQLFD��������HW�QRXV�IRXUQLW�TXHOTXHV�WDEOHDX[�V\QWKpWLVDQWOHV�UpVXOWDWV�GH�GLIIpUHQWHV�pYDOXDWLRQV�HIIHFWXpHV�j�WUDYHUV�OH�PRQGH�>%,50��@���%LUPLQJKDP�-XG\���1RYHPEUH�������
6HOHFWHG�,QWHUQHW�6HDUFK�(QJLQHV
 ��>(Q�OLJQH@�85/��KWWS���ZZZ�VWDUN�N���RK�XV�'RFV�VHDUFK�'LIIpUHQWV�WDEOHDX[�UpFDSLWXODWLIV�GHV�GLIIpUHQWHV�IRQFWLRQQDOLWpVVXSSRUWpHV�SDU�OHV�SULQFLSDX[�RXWLOV�GH�UHFKHUFKH�>%2&+��@���%RFKHU�%RE���2FWREUH�������
$�+LJKHU�6LJQDO���7R���1RLVH�5DWLR��(IIHFWLYH�8VH�2I�:HE�6HDUFK(QJLQHV
��>(Q�OLJQH@��:(7&��:LVFRQVLQ�(GXFDWLRQDO�7HFKQRORJ\&RQIHUHQFH��*UHHQ�%D\��:LVFRQVLQ��86$��85/��KWWS���ZZZ�VWDWH�ZL�XV�DJHQFLHV�GSL�ZZZ�VHDUFK�KWPO>%257��@���%RUW]PH\HU�6WpSKDQH���$YULO�������
6\VWqPHV�GH�UHFKHUFKH�SDU�PRWV�FOpV
 ��>(Q�OLJQH@��85/��KWWS���ZZZ�IUHHQL[�IU�:HE�UHFKHUFKH�KWPO8Q�EUHI�JXLGH�XWLOLVDWHXU�GHV�IRQFWLRQV�GH�UHFKHUFKH�JpQpUDOHPHQW�XWLOLVpHV��DLQVL�TX
XQ�FODVVHPHQW�SDU�W\SH�GH�VHUYLFH�GHV�GLIIpUHQWV�RXWLOV�GHUHFKHUFKH�>%5$<��@���%UD\�7LP����������
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