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2Q�DGPHW� YRORQWLHUV� TXH� OHV� KXPDLQV� VH� SRVHQW� GHV� SUREOªPHV�
PRUDX[� m�¢�SURSRV�}�GHV� WHFKQLTXHV� �IDXW�LO� RX� QRQ� LQWURGXLUH�HQ�
(XURSH� OHV� RUJDQLVPHV� J«Q«WLTXHPHQW� PRGLIL«V�"� 'RLW�RQ�

HQWUHSRVHU�OHV�G«FKHWV�GH�O
LQGXVWULH�QXFO«DLUH�HQ�SURIRQGHXU�RX�HQ�VXUIDFH�"��
PDLV�OHV�REMHWV�HQ�HX[�P¬PHV�QH�SRVVªGHQW�SDV�XQH�GLPHQVLRQ�PRUDOH��7HOOH�
HVW� OD� FRQFHSWLRQ� FRXUDQWH� SRXU� XQ� JUDQG� QRPEUH� GH� VRFLRORJXHV��� /HV�
WHFKQLTXHV�DSSDUWLHQQHQW�DX�UªJQH�GHV�PR\HQV�HW�OD�PRUDOH�DX�UªJQH�GHV�ILQV��
P¬PH�VL��FRPPH�-DFTXHV�(OOXO�HQ�D�W«PRLJQ«�LO�\�D�ELHQ�ORQJWHPSV��FHUWDLQHV�
WHFKQLTXHV�ILQLVVHQW�SDU�HQYDKLU�WRXW� O
KRUL]RQ�GHV�ILQV�HQ�VH�GRQQDQW�¢�HOOHV��
P¬PHV�OHXUV�SURSUH� ORLV��HQ�GHYHQDQW�m�DXWR�QRPHV�}�HW� QRQ�SOXV� VHXOHPHQW�
DXWRPDWLTXHV��0¬PH�GDQV� FH�FDV� H[WU¬PH�� DIILUPH�W�RQ�� LO� Q
\� D�SDV�G
DXWUH�
UHVVRXUFH�� SRXU� OHV� KXPDLQV�� TXH� GH� V
H[WUDLUH� GH� FHWWH� GRPLQDWLRQ� GHV�
WHFKQLTXHV�� GRPLQDWLRQ�G
DXWDQW�SOXV� SHUYHUVH�TX
HOOH�Q
LPSRVH�SDV� OD�GXUH�
ORL�G
XQ�PD°WUH�PDLV�FHOOH�G
XQ�HVFODYH�«PDQFLS«�TXL�Q
D�SDV�OD�PRLQGUH�LG«H�
GHV� EXWV� PRUDX[� SURSUHV� ¢� O
KXPDLQ�� 2Q� VDLW� WRXW� OH� SDUWL� TXH� OHV�
+HLGHJJHULHQV� RQW� WLU«� GH� FHWWH� LG«H� G
XQH� WHFKQLTXH� TX
RQ�QH� SRXYDLW�SDV�
PD°WULVHU� SXLVTX
HOOH� «WDLW� HOOH�P¬PH� SXUH� PD°WULVH� VDQV� PD°WUH��� 3RXU�
UHGHYHQLU� PRUDO� HW� KXPDLQ�� LO� IDXW� WRXMRXUV�� VHPEOH�W�LO�� V
DUUDFKHU� ¢�
O
XVWHQVLOLW«�� U«DIILUPHU� OH� UªJQH� GHV� ILQV�� UHG«FRXYULU� O
(WUH�� EUHI�� DOOHU�
UDWWDFKHU�GDQV�VD�QLFKH�OH�PRORVVH�GH�OD�WHFKQLTXH��

,O� Q
HVW� SRXUWDQW� SDV� VL� V½U� TXH� O
RQ� SXLVVH� U«SDUWLU� DXVVL� IDFLOHPHQW� OHV�
PR\HQV� HW� OHV� ILQV�� OHV� WUDQVSRUWV� GH� IRUFH� HW� OHV� UDSSRUWV� GH� UDLVRQ�� OHV�
VLPSOHV� REMHWV� HW� OD� GLPHQVLRQ� SURSUHPHQW� KXPDLQH�� O
RXEOL� HW� OH�
VXUJLVVHPHQW� GH� O
(WUH�� &
HVW� ¢�GRXWHU� GH� FHWWH� GLVWLQFWLRQ� TXH� MH�PH� VXLV�
ORQJWHPSV� HIIRUF«�� &HUWDLQV� FROOªJXHV�� VRFLRORJXHV�� SKLORVRSKHV� RX�
PRUDOLVWHV��P
RQW�G
DLOOHXUV� UHSURFK«� G
DYRLU�GH� FH� IDLW�P«ODQJ«� OH�UDSSRUW�
PRUDO�TXH� OHV�KXPDLQV�GRLYHQW�HQWUHWHQLU�HQWUH� HX[�DYHF�OH�UDSSRUW�PDW«ULHO�
RX�IRQFWLRQQHO�TXH�OHV�REMHWV�WHFKQLTXHV�H[HUFHQW�OHV�XQV�VXU�OHV�DXWUHV�SDU�XQ�
WUDQVSRUW� GH�IRUFH��� 3RXUWDQW�� LO� VXIILW� GH�MHWHU� XQ� UDSLGH�FRXS� G
ĕLO� VXU� OH�
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WUDYDLO�GHV�SDO«RQWRORJXHV�HW�GHV�SU«KLVWRULHQV�SRXU�FRQVWDWHU�TXH�OD�TXHVWLRQ�
GH� O
«PHUJHQFH� GHV�WHFKQLTXHV� HW� FHOOH�GH�O
KXPDLQ� VH�WURXYHQW�P«ODQJ«HV��
G
DSUªV�HX[��GHSXLV�TXHOTXH�GHX[�PLOOLRQV�HW�GHPL�G
DQQ«HV��� 2Q�FRPPHQFH�
PDLQWHQDQW�� DSUªV�OHV�WUDYDX[�SLRQQLHUV�VXU�OHV�m�LQGXVWULHV�}�GH�FKLPSDQ]«V��
¢�G«FRXYULU� GH� ORQJXHV� S«ULRGHV� GH� OD� SU«KLVWRLUH� R»� O
KDELOHW«�WHFKQLTXH�
SU«FªGH�OD�PRQW«H�GHV�OLJQ«HV�KXPDLQHV�GH�FHQWDLQHV�GH�PLOOLHUV�G
DQQ«HV��,O�
VHPEOH�GH�SOXV�HQ�SOXV�TXH�OHV�KXPDLQV� VH�VRLHQW�G«YHORSS«V�GDQV�XQ�QLG�RX�
GDQV� XQH� QLFKH� SHXSO«V� G«M¢� G
KDELOHW«V�� GH� VDYRLU�IDLUH� HW� G
REMHWV�
WHFKQLTXHV��� 6L�O
RXWLO��SDV�SOXV�TXH�OH�ULUH�� Q
HVW�OH�SURSUH�GH�O
KRPPH��LO�YD�
GHYHQLU�GH�SOXV�HQ�SOXV�GLIILFLOH�GH�WUDFHU� OD�IURQWLªUH� HQWUH�O
HPSLUH�KXPDLQ�
HW� OH� UR\DXPH� GHV� WHFKQLTXHV�� (Q� WRXV� FDV�� O
LPDJH� G
XQ� KXPDLQ� DX[�
FRPPDQGHV�PDQLSXODQW�GHV�REMHWV� LQHUWHV�HQ� YXH�GH�ILQV� FRQ©XV� SDU�OXL�SDU�
O
LQWHUP«GLDLUH�m�G
XQH�DFWLRQ�HIILFDFH� VXU�OD�PDWLªUH�}�VH�WURXYH�GH�SOXV�HQ�
SOXV� EURXLOO«H�� /HV� WHFKQLTXHV� KDELWHQW� O
KXPDLQ� VHORQ� GH� WRXWHV� DXWUHV�
IRUPHV�TXH�O
XVWHQVLOLW«��O
HIILFDFLW«�RX�OD�PDW«ULDOLW«��8Q�¬WUH� TXH�O
RQ�DXUDLW�
DUUDFK«�DUWLILFLHOOHPHQW�¢�FHWWH�GHPHXUH��¢�FH�EHUFHDX�WHFKQLTXH�� QH�SRXUUDLW�
HQ�DXFXQ�FDV�¬WUH�PRUDO��SXLVTX
LO�DXUDLW�FHVV«�G
¬WUH�KXPDLQ���HW�G
DLOOHXUV��
LO� DXUDLW�FHVV«� GHSXLV�ORQJWHPSV�G
¬WUH�� 7HFKQLTXHV�HW�PRUDOLW«V�VH�WURXYHQW�
LQGLVVROXEOHPHQW�P«ODQJ«HV� SDUFH� TXH�� GDQV� OHV� GHX[� FDV�� OD� TXHVWLRQ� GX�
UDSSRUW�GHV�ILQV� HW� GHV�PR\HQV� V
\�WURXYH�SURIRQG«PHQW�REVFXUFLH��&
HVW�FH�
TXH�MH�VRXKDLWH�G«PRQWUHU��

&RPPHQW� IDLUH�SRXU� GRQQHU� ¢�OD� WHFKQLTXH� XQH�GLJQLW«� «JDOH� ¢�FHOOH� GH� OD�
PRUDOH�DILQ�G
«WDEOLU�HQVXLWH� HQWUH�OHV�GHX[�XQ�UDSSRUW�TXL�QH�VRLW�SOXV�FHOXL�
GH� O
RXWLOODJH� ¢� O
LQWHQWLRQ�"� (Q� UHG«ILQLVVDQW� G
DERUG� OD� WHFKQLTXH� TXH� MH�
SUHQGUDL�LFL�SRXU�XQ�DGMHFWLI�HW�QRQ�SRXU�XQ� VXEVWDQWLI��� ,O�HVW�YDLQ�GH�YRXORLU�
G«ILQLU� FHUWDLQHV� HQWLW«V� RX� FHUWDLQHV� VLWXDWLRQV� FRPPH� WHFKQLTXHV� SDU�
RSSRVLWLRQ� ¢� G
DXWUHV� DSSHO«HV� VFLHQWLILTXHV� RX� PRUDOHV�� SROLWLTXHV� RX�
«FRQRPLTXHV�� ,O�\�D�GH�OD�WHFKQLTXH�SDUWRXW��SXLVTXH�OH� PRW�WHFKQLTXH�VH�GLW�
G
XQ� U«JLPH� G
«QRQFLDWLRQ� RX�� SRXU� OH� IRUPXOHU� DXWUHPHQW�� G
XQ� PRGH�
G
H[LVWHQFH��G
XQH�IRUPH�SDUWLFXOLªUH�G
H[SORUDWLRQ� GH�O
¬WUH���DX�PLOLHX�GH�
EHDXFRXS�G
DXWUHV�� 6L� O
RQ�QH� SHXW� SDV� GLVWLQJXHU�XQ� REMHW� WHFKQLTXH� G
XQ�
DXWUH�TXL�QH�OH�VHUDLW�SDV��RQ�GRLW�SRXYRLU�Q«DQPRLQV� V«SDUHU�GDQV�XQH�HQWLW«�
TXHOFRQTXH� VD� GLPHQVLRQ� WHFKQLTXH�� /H� U«JLPH� WHFKQLTXH�� VL� O
RQ� YHXW��
GLIIªUH�G
XQH�DXWUH�SULVH� �VFLHQWLILTXH�� DUWLVWLTXH�RX�PRUDOH��QRQ�SDV�FRPPH�
XQ� FDQWRQ� GH� OD�U«DOLW«� GLII«UHUDLW� G
XQ� DXWUH�PDLV� FRPPH�XQH� SU«SRVLWLRQ�
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G
XQH�DXWUH�� FRPPH�m�GDQV�}�VH�GLVWLQJXH�SDUIDLWHPHQW�GX�PRW� m�SDU�}�� ELHQ�
TX
LO� Q
H[LVWH� SDV� XQ� GRPDLQH� SDUWLFXOLHU� GX� m�GDQV�}� TXH� O
RQ� SRXUUDLW�
V«SDUHU�G
XQ�WHUULWRLUH�GX�m�SDU�}��-
DXUDLV�HQYLH�GH�G«ILQLU�OH�U«JLPH�SURSUH�¢�
OD� WHFKQLTXH� SDU� OD� QRWLRQ� GH� SOL�� VDQV� OXL� GRQQHU� WRXWHV� OHV� FRQQRWDWLRQV�
OHLEQL]LHQQHV�VL�ELHQ�«ODERU«HV�SDU�*LOOHV�'HOHX]H��

4X
HVW�FH�TXL�HVW�SOL«�GDQV�O
DFWLRQ�WHFKQLTXH�"� /H�WHPSV�� O
HVSDFH�HW�OH�W\SH�
G
DFWDQWV��/H�PDUWHDX�TXH�MH�WURXYH� VXU�PRQ�DWHOLHU�Q
HVW�SDV�FRQWHPSRUDLQ�
GH�PRQ� DFWLRQ� G
DXMRXUG
KXL� �� LO� JDUGH� SOLVV«V� OHV� WHPSV� K«W«URJªQHV� GRQW�
O
XQ�D�O
DQFLHQQHW«�GH�OD�SODQªWH�� ¢�FDXVH�GX�PLQHUDL�TXL�D�VHUYL�¢�OH�IRQGUH��
GRQW�O
DXWUH�D�O
¤JH�GX�FK¬QH�TXL�D�GRQQ«�OH�PDQFKH��HW� GRQW�XQ�DXWUH�HQFRUH�
UHQYRLH�DX[�GL[�DQQ«HV�SDVV«HV�GHSXLV�TX
LO�HVW�VRUWL�GH�O
XVLQH�DOOHPDQGH�TXL�
O
D�PLV� VXU� OH�PDUFK«�� 4XDQG�MH�VDLVLV� OH�PDQFKH��M
LQVªUH�PRQ� JHVWH�GDQV�
m�XQ�ERXTXHW�GH�WHPSV�}�� VHORQ�O
H[SUHVVLRQ�GH�0LFKHO�6HUUHV��TXL�PH�SHUPHW�
GH�P
LQV«UHU�PRL�P¬PH�GDQV�GHV�WHPSRUDOLW«V�YDUL«HV��GDQV�GHV�GLII«UHQWLHOV�
GH� WHPSV�� FH� TXL� H[SOLTXH� �RX� SOXW¶W� LPSOLTXH�� OD� VROLGLW«� UHODWLYH� VRXYHQW�
DVVRFL«H�¢�O
DFWLRQ�WHFKQLTXH��&H�TXL�HVW�YUDL�GX�WHPSV�O
HVW�DXVVL�GH�O
HVSDFH��
FDU�FHW�KXPEOH�PDUWHDX�PDLQWLHQW�HQ�SODFH�GHV�OLHX[�WRXW�¢�IDLW�K«W«URJªQHV�HW�
TXH� ULHQ�� DYDQW� O
DFWH� WHFKQLTXH�� QH� SHUPHWWDLW� GH� UDVVHPEOHU� �� OHV� IRU¬WV�
G
$UGHQQHV��OHV�PLQHV� GH�OD�5XKU�� O
XVLQH�DOOHPDQGH��OH� FDPLRQ�G
RXWLOODJH�
TXL� SURSRVH� GHV� GLVFRXQWV� FKDTXH�PHUFUHGL� VXU� OHV� URXWHV� GX� %RXUERQQDLV�
SRXU� ILQLU� SDU� FHW� DWHOLHU� G
XQ� EULFROHXU� GX� GLPDQFKH� SDUWLFXOLªUHPHQW�
PDODGURLW��7RXWH�WHFKQLTXH�UHVVHPEOH�¢�FH�TXH�OHV�VXUU«DOLVWHV�DSSHODLHQW�XQ�
m�FDGDYUH�H[TXLV�}�� 6L�QRXV� GHYLRQV�� SDU�LQWHQWLRQ�S«GDJRJLTXH�� LQYHUVHU�OH�
PRXYHPHQW�GX�ILOP�GRQW�FH�PDUWHDX�Q
HVW�TXH�OD�WHUPLQDLVRQ��QRXV�GHYULRQV�
G«SOR\HU� GHV� WHPSV� ORLQWDLQV� HW� GHV� HVSDFHV� GLVSHUV«V�� WRXMRXUV� SOXV�
QRPEUHX[� �� O
DPSOHXU��OD�GLPHQVLRQ��OD�VXUSULVH�GHV�FRQQHFWLRQV� DXMRXUG
KXL�
LQYLVLEOHV� TXL� VHUDLHQW� DORUV� UHQGXHV� PDQLIHVWHV�� QRXV� GRQQHUDLHQW� SDU�
FRQWUDVWH�O
H[DFWH�PHVXUH�GH� FH� TXH�FH� PDUWHDX�� DXMRXUG
KXL�� IDLW�� 5LHQ�GH�
PRLQV�ORFDO��GH�PRLQV�FRQWHPSRUDLQ��GH�PRLQV�EUXWDO�TX
XQ�PDUWHDX��GªV�TXH�
O
RQ�VH�PHW�¢�G«SOLHU�FH�TX
LO�DJHQFH� �� ULHQ�GH�SOXV�ORFDO��EUXWDO�HW�GXUDEOH�TXH�
FH�P¬PH�PDUWHDX��GªV�TXH�O
RQ�UHSOLH�WRXW�FH�TX
LO�D�LPSOLTX«��

0DLV�OD�VLPSOH�GLVWDQFH�GHV�OLHX[�HW�GHV�WHPSV�QH�VXIILW�SDV�¢�G«ILQLU�OH�SOLDJH�
SURSUHPHQW� WHFKQLTXH� �� HQFRUH� IDXW�LO� VS«FLILHU� OD� FRQQH[LRQ� HOOH�P¬PH��
&RPPHQW� JDUGHU� OD� WUDFH� LUU«YHUVLEOH� GH� FH� SOL�"� 3DU� XQ� WURLVLªPH�
G«KDQFKHPHQW��SDU�XQH�WURLVLªPH�GLVORFDWLRQ��SDU�XQH�QRXYHOOH�K«W«URJ«Q«LW«�
TXL� YD�PRGLILHU�� FHWWH� IRLV�FL�� QRQ�SOXV� OD� GLYHUVLW«�GHV� WHPSV� QL� FHOOH� GHV�
OLHX[��PDLV�FHOOH�GHV�DFWHXUV�RX�GHV�DFWDQWV��6DQV�OH�PDUWHDX�MH�Q
DXUDLV��SRXU�
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HQIRQFHU�OH�FORX��TXH�PRQ�SRLQJ�RX�TXHOTXH�FDLOORX�UDPDVV«�GHYDQW�PD�SRUWH�
��HW�VDQV�OH�FORX��MH�VHUDLV�HQFRUH�ELHQ�SOXV�G«PXQL�� 3DU�OD�PLVªUH�P¬PH�R»�MH�
PH�WURXYH�TXDQG�MH�VXLV�SULY«�GH�PDUWHDX��TX
RQ�VH�VRXYLHQQH�GX�ERQKHXU�GH�
&UXVR«�G«FRXYUDQW�O
RXWLOODJH�GHV�FDLVVHV�UHMHW«HV�SDU�OH�QDXIUDJH���MH�PHVXUH�
OHV�¬WUHV�GRQW�FH�PDUWHDX�SUHQG�OD�SODFH��,O�UHPSODFH�G
DERUG�OD�ORQJXH�V«ULH�
SDUDGLJPDWLTXH� TXH� OHV� WHFKQRORJXHV� RQW� HX� ¢� FĕXU� GH� UHFU«HU�� HW� TXL�
G«ILQLUDLW�¢�WUDYHUV� O
KLVWRLUH�WRXV�OHV� VXEVWLWXWV�SRVVLEOHV�GH� FH�PDUWHDX�FL���
$X[�OLHX[� HW� DX[� WHPSV� LQYLVLEOHV� TX
LO� IDXGUDLW� G«SOR\HU� DILQ� GH� UHQGUH�
MXVWLFH� ¢� FH� PDUWHDX�� QRXV� GHYULRQV� GRQF� DMRXWHU�� VL� OHV� KLVWRULHQV�� OHV�
SU«KLVWRULHQV�� OHV�SDO«RQWRORJXHV�HW�OHV�SULPDWRORJXHV�QRXV�\� DXWRULVDLHQW��OD�
VWXS«ILDQWH� YDUL«W«� GHV� IRUPHV� GRQW� D�K«ULW«� PRQ� EDQDO� PDUWHDX�� 0DLV� LO�
SUHQG�SODFH�HQFRUH�GDQV� XQH�DXWUH� V«ULH�� V\QWDJPDWLTXH�FHWWH�IRLV��SXLVTX
LO�
RIIUH� ¢�PRQ�SRLQJ�XQH�IRUFH��XQH�GLUHFWLRQ��XQH�WHQXH�TXH�OH�EUDV�PDODGURLW�
QH�VH�VDYDLW�SDV�SRVV«GHU��

,PSRVVLEOH�LFL� GH� IDLUH� FRPPH� VL� OH�PDUWHDX� m�UHPSOLVVDLW� XQH� IRQFWLRQ�}�
FDU�LO� G«ERUGH�GH�WRXWH�SDUW�FH�U«FLSLHQW�GDQV�OHV�VWULFWHV�OLPLWHV�GXTXHO�LO�QH�
VDXUDLW� VH� FDQWRQQHU�� &
HVW�GH�WRXV� OHV� RXWLOV� �HW� VXUWRXW�GX�PDUWHDX�� TX
LO�
IDXW�GLUH�TXH�m�O
RUJDQH�FU«H�OD�IRQFWLRQ�}��$YHF�OXL�HQ�PDLQ��OHV�SRVVLEOHV�
VH� PXOWLSOLHQW�� RIIUDQW� ¢� FHOXL� TXL� OH� WLHQW� GHV� VFKHPHV� G
DFWLRQ� TXL� QH�
SU«F«GDLHQW�SDV� OD� VDLVLH��&
HVW�FH�TXH�-DPHV� *LEVRQ�D�VL�ELHQ� GRFXPHQW«�
DYHF� OD� QRWLRQ�FO«� GH� m�SURPLVVLRQ�}� �DIIRUGDQFH��� ¢�OD� IRLV�SHUPLVVLRQ� HW�
SURPHVVH� �� JU¤FH� DX� PDUWHDX�PH� YRLFL� OLWW«UDOHPHQW�XQ� DXWUH� KRPPH�� XQ�
KRPPH� GHYHQX� mDXWUH}� SXLVTXH� MH� SDVVH� GRU«QDYDQW� SDU� O
DOW«ULW«��
O
DOW«UDWLRQ� GH� FH� SOLVVDJH��� 9RLO¢� SRXUTXRL� OH� WKªPH� GH� O
RXWLO�
m�SURORQJDWLRQ�GHV�RUJDQHV�}�D�VL�SHX�GH�VHQV��&HOXL�TXL�FURLW�TXH�OHV�RXWLOV�
VRQW�GH� VLPSOHV�XVWHQVLOHV� Q
D�MDPDLV�WHQX�XQ�PDUWHDX�HQ�PDLQ��Q
D�MDPDLV�
ODLVV«� FRXULU� MXVTX
¢� VD� FRQVFLHQFH� OH� IOX[� GH� SRVVLEOHV� TX
LO� VH� VHQW�
VRXGDLQHPHQW� FDSDEOH� GH� WULHU�� 2Q� FRPSUHQG� VDQV� SHLQH� OH� VLQJH�
DQWKURSR±GH�GDQV�OH�ILOP�GH�6WDQOH\�.XEULFN�������O
2G\VV«H� GH� O
HVSDFH��
IUDSS«�GH�VWXSHXU�HW� GH�VXUSULVH�GHYDQW�OH�PRQGH�RXYHUW�GHYDQW�OXL�SDU�XQH�
P¤FKRLUH�WHQXH�FRPPH�XQ�PDUWHDX���HW�FRPPH�XQH�PDVVXH�ERQQH�¢�WXHU���� ��
6L��GDQV� XQ�F«OªEUH�PRXYHPHQW�GH�WRXUELOORQ��LO� OD�ODQFH�VL�KDXW�HW� VL� ORLQ��
DX� SRLQW� TX
HOOH� GHYLHQW� OD� VWDWLRQ� VSDWLDOH� GH� O
DYHQLU�� F
HVW� SDUFH� TXH�
WRXWHV� OHV� WHFKQLTXHV� VXVFLWHQW� DXWRXU� G
HOOHV� FH� WRXUELOORQ� GH� PRQGHV�
QRXYHDX[�� /RLQ�GH� VHUYLU� G
DERUG� XQ� EXW� HOOHV� FRPPHQFHQW� SDU� H[SORUHU�
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GHV� XQLYHUV� K«W«URJªQHV� TXH� ULHQ�� MXVTX
LFL�� QH� SU«YR\DLW�� HW� GHUULªUH�
OHVTXHOV�FRXUHQW�GHV�IRQFWLRQV�QRXYHOOHV��

2Q� FRPSUHQG� VDQV� SHLQH� TXH� OD�QRWLRQ� GH� m�P«GLDWLRQ� WHFKQLTXH�}� VRLW�XQ�
SHX�IDLEOH�SRXU�DEVRUEHU�FH�WULSOH�SOLVVDJH�GHV�OLHX[��GHV�WHPSV�HW�GHV�DFWDQWV��
/H�PRW�GH�P«GLDWLRQ�FRXUW�WRXMRXUV� OH�ULVTXH�TX
RQ�LQYHUVH�VRQ�PHVVDJH�HW�
TX
RQ�IDVVH�GH�FH�TXL�UHQG�¢�MDPDLV�LPSRVVLEOH�OH�WUDQVIHUW� G
XQ� VHQV��G
XQH�
FDXVH�RX�G
XQH�IRUFH�� FH�TXL�MXVWHPHQW�QH�IDLW� m�TXH�}�WUDQVSRUWHU�XQH�IRUFH��
XQH�FDXVH�RX�XQ�VHQV��6L�O
RQ�Q
\�SUHQG�JDUGH��RQ�UDPªQHUD�OHV�WHFKQLTXHV�DX�
U¶OH�GH�O
XVWHQVLOH�TXL�QH�IDLW�m�TXH�}�G«SODFHU�GDQV�XQ�PDW«ULDX�SOXV�GXUDEOH�
GHV�VFKHPHV��GHV�IRUPHV��GHV�UHODWLRQV�G«M¢�SU«VHQWHV�VRXV�XQH�DXWUH�IRUPH�HW�
GDQV�G
DXWUHV�PDW«ULDX[��3RXU�UHSUHQGUH�XQ�H[HPSOH�TXL�P
D�EHDXFRXS� VHUYL��
OHV�UDOHQWLVVHXUV�QH�VRQW�SDV�GHV� m�JHQGDUPHV�FRXFK«V�}�VLPSOHPHQW�IDLWV�GH�
E«WRQ�DX�OLHX�G
¬WUH�GH�FKDLU�HW�G
RV��6L�MH�WUDLWH� OHV�UDOHQWLVVHXUV�FRPPH�GHV�
P«GLDWHXUV�HQ�ERQQH�HW� GXH�IRUPH��F
HVW�MXVWHPHQW�SDUFH�TX
LOV�QH� VRQW�SDV�
GH� VLPSOHV� LQWHUP«GLDLUHV� TXL� UHPSOLUDLHQW� XQH� IRQFWLRQ��� &H� TX
LOV� IRQW�
H[DFWHPHQW�� FH� TX
LOV� VXJJªUHQW�� QXO� QH� OH� VDLW�� HW� F
HVW� SRXUTXRL� OHXU�
LQWURGXFWLRQ�GDQV�OHV�FDPSDJQHV�RX�OHV� YLOOHV��FRPPHQF«H�VRXV�OHV� DXVSLFHV�
LQQRFHQWV� GH� OD� IRQFWLRQ�� ILQLVVHQW� WRXMRXUV� SDU� RXYULU� XQH� KLVWRLUH�
FRPSOLTX«H�� SDU� G«ERUGHU� G
DIIDLUHV�� DX� SRLQW� GH� ILQLU� SDUIRLV� DX� &RQVHLO�
G
(WDW�� SDUIRLV� ¢� O
K¶SLWDO�� 2Q� QH� PD°WULVH� MDPDLV� OHV� WHFKQLTXHV�� QRQ� SDV�
SDUFH� TXH� O
RQ� PDQTXHUDLW� GH� PD°WUHV� VXIILVDPPHQW� «QHUJLTXHV�� QRQ� SDV�
SDUFH� TXH� OHV� WHFKQLTXHV� m�GHYHQXHV� DXWRQRPHV�}� IRQFWLRQQHUDLHQW� GH� OHXU�
PRXYHPHQW�SURSUH��QRQ� SDV�SDUFH� TXH�� FRPPH�OH� SU«WHQG� +HLGHJJHU�� HOOHV�
VHUDLHQW� O
(WUH�RXEOL«� VRXV� IRUPH� GH�PD°WULVH��PDLV� SDUFH� TX
HOOHV� VRQW�XQH�
Y«ULWDEOH�IRUPH�GH�P«GLDWLRQ��/RLQ�G
LJQRUHU�τ�¬WUH�HQ�WDQW�TX
¬WUH� DX�SURILW�
GH� OD� SXUH� GRPLQDWLRQ�� GX� SXU� DUUDLVRQQHPHQW�� OD� P«GLDWLRQ� WHFKQLTXH�
H[S«ULPHQWH�FH�TX
LO�IDXW�ELHQ�DSSHOHU�O
¬WUH�HQ�WDQW�TX
DXWUH��

2Q�SRXUUDLW�V
«WRQQHU�GH�FH�TXH��ELHQ�TXH�OHV�WHFKQLTXHV�Q
DLHQW�ULHQ�¢�YRLU�
DYHF�OD�PD°WULVH�� FH�VRLW�WRXMRXUV�SRXUWDQW�VRXV�OD�IRUPH�GH�O
LQVWUXPHQW��GX�
VHUYLFH�UHQGX�TXH�O
RQ�SDUOH�G
HOOHV��0DLV�HQ�HVW�LO�ELHQ�DLQVL�"�,O�PH�VHPEOH�
TXH�O
RQ�SDUOH�PLHX[�GHV�WHFKQLTXHV�VXU� OH�PRGH� GX�G«WRXU�TXH�VXU� FHOXL�GH�
O
XVWHQVLOLW«�� (VW�WHFKQLTXH�O
DUW�GX�FRXUEH�� FH�TXH�QRXV�DYRQV�DSSHO«�� DSUªV�
0LFKHO�6HUUHV�� OD�WUDGXFWLRQ�� 6L�O
RQ�YD�GURLW��FRPPH�τ�HSLVWHPRORJLH��RQ�Q
D�
JXªUH� EHVRLQ� GH� WHFKQLTXH�� RQ� OH� VDLW� GHSXLV� OHV� *UHFV�� /
LQJ«QLRVLW«�
FRPPHQFH� DYHF� '«GDOH�� SULQFH� GX� ODE\ULQWKH�� F
HVW�¢�GLUH� DYHF� GHV�
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HPEUDQFKHPHQWV� LPSU«YXV� TXL�«ORLJQHQW� G
DERUG�GX�EXW���� /RUVTXH�O
RQ�GLW�
TX
LO�\�D�XQ�m�SUREOªPH�WHFKQLTXH�}�¢�U«VRXGUH��RQ�YHXW�MXVWHPHQW�LQWURGXLUH�
O
LQWHUORFXWHXU�DX[�G«WRXUV��DX[�ODE\ULQWKHV�TX
LO�YD�OXL�IDOORLU�DIIURQWHU�DYDQW�
GH� SRXUVXLYUH� VHV�EXWV� LQLWLDX[�� /RUVTXH� O
RQ� DGPLUH� OD� m�WHFKQLTXH�}�G
XQ�
VS«FLDOLVWH�� RQ� UHFRQQD°W� MXVWHPHQW� O¢� XQ� SDVVDJH� TXH� SHUVRQQH� QH� SHXW�
PD°WULVHU�� VDXI�OXL�HW�MXVWHPHQW�OXL�� TXL�G
DLOOHXUV�QH�VDLW�SDV�FH�TX
LO�IDLW��WRXV�
OHV� VS«FLDOLVWHV�GH�V\VWªPH�H[SHUWV� V
HQ�DSHU©RLYHQW�¢�OHXUV�G«SHQV��� &RPPH�
RQ� HVW� ORLQ� GH� OD� IRQFWLRQ�� GH� OD� GRPLQDWLRQ�� GH� O
XVWHQVLOH� �� 2Q� VH� WURXYH�
SODF«�� GH� ID©RQ� LPSU«YXH�� GHYDQW�FH� TXL� SHUPHW� �VDQV� TXH� O
RQ� FRPSUHQQH�
SRXUTXRL�� RX�TXL� HPS¬FKH�� VDQV� TX
RQ�OH� FRPSUHQQH� GDYDQWDJH�� G
DFF«GHU�
GLUHFWHPHQW�DX[�EXWV��

-DPDLV� OHV�WHFKQLTXHV�Q
DSSDUDLVVHQW�Y«ULWDEOHPHQW�VRXV� OD�IRUPH�GH�PR\HQV��
HW� FH� WUDLW� DSSDUD°W� HQFRUH� SOXV� FODLUHPHQW�� VL�M
RVH�GLUH�� ORUVTX
RQ� OHV� WUDLWH�
FRPPH�GHV�ER°WHV�QRLUHV�GRQW�RQ�Q
DXUDLW�EHVRLQ�GH�FRQQD°WUH�TXH�OHV�HQWU«HV�HW�
OHV� VRUWLHV�� 3OXV� OHV� V\VWªPHV� WHFKQLTXHV� SUROLIªUHQW�� SOXV� LOV� GHYLHQQHQW�
RSDTXHV�� VL� ELHQ� TXH� OD� FURLVVDQFH� GH� OD� UDWLRQDOLW«� GHV� PR\HQV� HW� GHV� ILQV�
�VHORQ�OH�PRGªOH�XVXHO��VH�PDQLIHVWH�MXVWHPHQW�SDU�O
DFFXPXODWLRQ�VXFFHVVLYH�
GH�FRXFKHV� GRQW� FKDFXQH�UHQG� OHV� SU«F«GHQWHV�SOXV� VRPEUHV���� 6L� O
RQ�DYDLW�
RXEOL«�FHWWH�RSDFLW«�IRQGDPHQWDOH�GH�OD�WHFKQLTXH�� OHV�WUDYDX[�G
DUFK«RORJXHV�
PHQ«V�GHSXLV� GL[�DQV�FDOPHPHQW�� HW� GHSXLV�GHX[�DQV� IU«Q«WLTXHPHQW�SDU� OHV�
LQIRUPDWLFLHQV� FKDUJ«V� GH� QRXV�G«EDUUDVVHU� GX� ERJXH�GH� O
DQ������� QRXV� OH�
UDSSHOOHUDLHQW�SOXV� QHWWHPHQW�TXH�WRXW� HIIRUW� SKLORVRSKLTXH� Ñ�HOXFLGDWLRQ�� /D�
FRPSOLFDWLRQ�P¬PH�GHV�GLVSRVLWLIV��SDU� O
DFFXPXODWLRQ�GHV�SOLVVHPHQWV�HW�GHV�
G«WRXUV�� GHV� FRXFKHV� HW� GHV� UHWRXUV�� GHV�FRPSLODWLRQV� HW� GHV� U«DUUDQJHPHQWV��
LQWHUGLW� ¢�MDPDLV� OD�FODUW«� GH�OD�UDLVRQ�GURLWH� VRXV�OH�SDWURQDJH�GH�ODTXHOOH�RQ�
DYDLW�G
DERUG�LQWURGXLW�OHV�WHFKQLTXHV��

3RXUTXRL� GRQF� FHUWDLQHV� WUDGLWLRQV� RFFLGHQWDOHV� GRPLQDQWHV� SDUOHQW�HOOHV�
PDOJU«� WRXW� GHV� WHFKQLTXHV� FRPPH� FH� TXL� HVW� VXVFHSWLEOH� GH� PD°WULVH�"�
3RXUTXRL� FH� TXL� GHYUDLW� DSSDUD°WUH� FRPPH� O
LPPD°WULVDEOH�� VH� WURXYH�W�LO�
WRXMRXUV�� HQ� ILQ� GH� FRPSWH�� UHJURXS«� GDQV� OH� UªJQH� GHV� VLPSOHV� PR\HQV�"�
&
HVW�O¢� TXH� OH� FRQIOLW� DYHF� OD�P«GLDWLRQ� PRUDOH� FRPPHQFH� ¢� DSSDUD°WUH��
/
DSSDUHQFH�PRGHVWH� TXH�SUHQG� OD� WHFKQLTXH� YLHQW� GH� O
KDELWXGH�� ODTXHOOH�
HQWUD°QH� O
RXEOL� GH� WRXWHV� FHV� P«GLDWLRQV� HQFK¤VV«HV�� /D� mILJXUH� GX�
ODE\ULQWKH� }��SRXU�UHSUHQGUH�OD�EHOOH�H[SUHVVLRQ�GH�&RUQ«OLXV�&DVWRULDGLV��HVW�
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FRQQXH� GH�WRXV� OHV� G«EXWDQWV�HW� GH� WRXV�OHV� LQQRYDWHXUV� �� FKDFXQ�G«FRXYUH��
HQWUH�OXL�HW�VHV�EXWV��XQH�PXOWLWXGH�G
REMHWV��GH�VRXIIUDQFHV��G
DSSUHQWLVVDJHV��
TXL�O
REOLJH�¢�UDOHQWLU��SUHQGUH�XQ�G«WRXU��SXLV�O
DXWUH��¢�SHUGUH�GH�YXH�OH�EXW�
LQLWLDO�� ¢�UHYHQLU��¢�W¤WRQQHU��SHUGUH�FRXUDJH�� HWF��(W�SRXUWDQW��XQH� IRLV�TXH�OH�
G«EXWDQW�GHYLHQW�H[SHUW�HQ�PRQWDQW�XQ�¢�XQ�OHV� DSSUHQWLVVDJHV��XQH�IRLV�TXH�
O
LQYHQWLRQ�HVW�GHYHQXH�LQQRYDWLRQ�JU¤FH�¢�OD�OHQWH�FRQFU«WLVDWLRQ�H[LJ«H�SDU�
O
LQGXVWULH�HW�OH�PDUFK«��RQ�ILQLW�SDU�SRXYRLU�FRPSWHU�VXU�XQH� XQLW«�G
DFWLRQ�
WHOOHPHQW�ILDEOH�TX
HOOH�Q
DSSDUD°W�SOXV�DX�UHJDUG��/HV�P«GLDWHXUV�WHFKQLTXHV�
RQW�FHFL�GH� SURSUH� TX
LOV�H[LJHQW�� HQ� ILQ� GH� FRPSWH�� O
LQYLVLELOLW«� �TXRLTXH�
G
XQH�ID©RQ�WRXWH�GLII«UHQWH�GHV�LQVWUXPHQWV� VFLHQWLILTXHV��� +� V
DJLW�O¢��ELHQ�
V½U�� G
XQH�VRUWH�G
LOOXVLRQ�G
RSWLTXH��(Q�HIIHW�� OD�URXWLQH�GH�O
KDELWXGH�QH�GRLW�
SDV�HPS¬FKHU�GH�UHFRQQD°WUH�TXH�O
DFWLRQ�LQLWLDOH�� FH�IDPHX[�m�SODQ�}�VXSSRV«�
WHQLU� OLHX� GH� SURJUDPPH� m�PDW«ULDOLV«�}� SDU� OD� VLPSOH� LPSOHPHQWDWLRQ�
WHFKQLTXH�� D�G«ILQLWLYHPHQW�PXW«�� 6L�O
RQ�QH�V
DSHU©RLW�SDV� FRPELHQ�O
XVDJH�
G
XQH� WHFKQLTXH�� DXVVL� VLPSOH� VRLW�HOOH�� D�G«SODF«�� WUDGXLW�� PRGLIL«�� LQIO«FKL�
O
LQWHQWLRQ�LQLWLDOH�� F
HVW�WRXW� VLPSOHPHQW�SDUFH� TXH� O
RQ�D�FKDQJ«�GH� EXW�HQ�
FKDQJHDQW�GH�PR\HQV� HW�TXH�� SDU�XQ�JOLVVHPHQW�GH�OD�YRORQW«�� RQ�V
HVW�PLV� ¢�
YRXORLU�WRXW� DXWUH� FKRVH� TXH�FH�TX
RQ�DYDLW� G«VLU«�DX�G«SDUW�� 6L�YRXV� YRXOH]�
JDUGHU�GURLWHV� YRV� LQWHQWLRQV�� LQIOH[LEOHV� YRV� SODQV�� ULJLGHV� YRV� SURJUDPPHV�
G
DFWLRQ�� DORUV� QH� SDVVH]� SDU� DXFXQH� IRUPH� GH� YLH� WHFKQLTXH�� /H� G«WRXU�
WUDGXLUD��WUDKLUD�YRV�G«VLUV�OHV�SOXV�LPS«ULHX[��

1RQ��G«FLG«PHQW��SDU�TXHOTXH�ERXW�TXH�O
RQ�SUHQQH� OHV�WHFKQLTXHV��MDPDLV�OH�
UDSSRUW� GHV�PR\HQV� HW� GHV� ILQV� Q
\� SDUD°W� DXVVL� VLPSOH� TXH� OH� VXSSRVH� OH�
SDUWDJH� DQWLTXH� HQWUH� OHV� PRUDOLVWHV� FKDUJ«V� GHV� ILQV� HW� OHV� WHFKQLFLHQV�
FKDUJ«V�GHV�PR\HQV��&
HVW�GHV�WHFKQLTXHV�TX
LO�IDXW�GLUH��FRPPH�6DLQW�3DXO���
m�-H�QH�IDLV�SDV�OH�ELHQ�TXH�MH�YHX[�HW�FRPPHWV�OH�PDO�TXH�MH�QH�YHX[�SDV����}�

(Q�G«ILQLVVDQW�OD� SULVH�WHFKQLTXH� SDU�OHV� QRWLRQV� GH�SOLDJH� HW� GH� G«WRXU�� MH�
FURLV� OXL� DYRLU� UHQGX� XQH� SDUWLH� GH� VD� GLJQLW«� RQWRORJLTXH�� 6DQV� OHV�
WHFKQLTXHV�� OHV� KXPDLQV� QH� VHUDLHQW� SDV� WHOV�� SXLVTX
LOV� VHUDLHQW�
FRQWHPSRUDLQV�GH�OHXUV�DFWLRQV�� OLPLW«V�DX[�VHXOHV�LQWHUDFWLRQV�GH�SUR[LPLW«��
,QFDSDEOHV� GH� VXEVWLWXHU� TXRL� TXH� FH� VRLW� ¢� GHV� HQWLW«� DEVHQWHV� TXL� HQ�
WLHQGUDLHQW� OLHX�� LOV� UHVWHUDLHQW� VDQV� P«GLDWLRQ� SRVVLEOH�� F
HVW�¢�GLUH� VDQV�
FDSDFLW«� GH� SDVVHU� SDU� VXUSULVH� ¢� WUDYHUV� OH� GHVWLQ� G
DXWUHV� ¬WUHV�
FRPSOªWHPHQW�K«W«URJªQHV� GRQW� OHV�SRVVLEOHV� V
DMRXWHQW� DX[� OHXUV�� RXYUDQW�
DLQVL� OD� FDUULªUH� G
XQH� KLVWRLUH�� DX� VHQV� SURSUH�� PXOWLIRUPH�� -H� PH� VXLV�
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VRXYHQW�DPXV«�� DYHF�TXHOTXH� HVSULW�GH�SURYRFDWLRQ�� ¢�G«ILQLU�OD� YLH� VRFLDOH�
SXUJ«H�GH�WRXW�SOLDJH��GH�WRXW� G«WRXU�WHFKQLTXH��FRPPH�OD�YLH�U¬Y«H�¢�OD�IRLV�
GH�FHUWDLQV�VRFLRORJXHV��PHV�FROOªJXHV��HW� GHV�EDERXLQV�GH�PRQ�DPLH�6KLUOH\�
6WUXP��� YLH� SDVVLRQQDQWH��LQWHQVH��FRQVWDPPHQW�VRXPLVH�DX�UHQRXYHOOHPHQW�
UDSLGH�GHV�FRDOLWLRQV�HW�GHV�UHODWLRQV�SURSUHPHQW�VRFLDOHV��PDLV�YLH�SRXUWDQW�
SHX�KXPDLQH�HW��SDUWDQW��SHX�PRUDOH����6DQV�OHV�G«WRXUV�WHFKQLTXHV��LO�Q
\�SDV�
GH� m�SURSUHPHQW�}� KXPDLQ�� 3OXV� V«ULHXVHPHQW�� RQ� SHXW� OH� YRLU� GDQV� OHV�
LQQRPEUDEOHV�WUDYDX[�TXL� YRQW�GH� O
HUJRQRPLH�¢�OD�WHFKQRORJLH��HQ� SDVVDQW�
SDU� OHV� UHPDUTXDEOHV� HIIRUWV� GH� /DXUHQW� 7K«YHQRW� SRXU� FODVVHU� OHV� PRGHV�
G
DFWLRQ����� OHV� WHFKQLTXHV� ERPEDUGHQW�OHV� KXPDLQV� G
XQH�RIIUH� FRQWLQXHOOH�
GH� SRVLWLRQV� LQRX±HV� �� SULVHV�� VXJJHVWLRQV�� SHUPLVVLRQV�� LQWHUGLFWLRQV��
KDELWXGHV�� SRVLWLRQV�� DOL«QDWLRQV�� SUHVFULSWLRQV�� FDOFXOV�� P«PRLUHV�� (Q�
J«Q«UDOLVDQW�OD� QRWLRQ�GH�SURPLVVLRQ�� RQ�SHXW� GLUH�TXH�OHV� TXDVL�VXMHWV�TXH�
QRXV�VRPPHV�WRXV�GHYLHQQHQW�WHOV�JU¤FH�DX[�TXDVL�REMHWV�TXL�SHXSOHQW�QRWUH�
XQLYHUV�GH�SHWLWV�IDQW¶PHV�G
¬WUHV� VHPEODEOHV�¢�QRXV�HW� GRQW�QRXV�UHY¬WRQV�
RX�QRQ� OHV�SURJUDPPHV� G
DFWLRQ�� 6L� O
KDELW�QH�IDLW� SDV� OH�PRLQH�� RQ�VH� VHQW�
GDYDQWDJH�SLHX[�HQ�UHY¬WDQW�OD�EXUH��

2Q�K«VLWH�WRXMRXUV�¢�UHFRQQD°WUH�GDQV�FH�ERPEDUGHPHQW�GH�SRVLWLRQV�SRVVLEOHV�
O
XQH� GHV� VRXUFHV� HVVHQWLHOOHV� GH� O
KXPDQLW«�� SDUFH� TX
LO� H[LVWH� EHDXFRXS�
G
DXWUHV� VRXUFHV� DYHF� OHVTXHOOHV� RQ� QH� VRXKDLWH� SDV� OD� FRQIRQGUH�� 8QH�
SHUVRQQH��F
HVW�«YLGHQW��QH�VH�FRQVWUXLW�SDV�VHXOHPHQW�HQ�WHQDQW�XQ�RXWLO�GDQV�
VD�PDLQ�� HQ�VH�YR\DQW� LPSRVHU� ¢�O
XVLQH�OH�U\WKPH� GH�OD�FKD°QH�� HQ�UHFHYDQW�
G
XQ�DXWRPDWH�GH�EDQTXH�O
RIIUH�G
XQH�LQWHUIDFH�� HQ� VH�FRXODQW�VDQV�\�SHQVHU�
GDQV� OH� FRXUV� G
DFWLRQ� KDELWXHO� G
XQH� FXLVLQH� ELHQ� «TXLS«H�� HQ� VH� YR\DQW�
GRQQHU� XQH� P«PRLUH� DUWLILFLHOOH� SDU� O
DUUDQJHPHQW� GHV� JRQGROHV� G
XQ�
VXSHUPDUFK«��3RXU�UHFHYRLU�OD�SHUVRQQDOLW«��LO� IDXW�E«Q«ILFLHU�GH�ELHQ�G
DXWUHV�
U«JLPHV� G
H[LVWHQFH�� ELHQ� G
DXWUHV� SULVHV���� 3RXUWDQW�� O
H[LVWHQFH� G
XQH�
PXOWLSOLFLW«�GH�PRGHV�G
H[SORUDWLRQ�GH�O
¬WUH�QH�MXVWLILH�SDV�TXH�O
RQ� IDVVH�GH�
UHQRQFLDWLRQ� WHFKQLTXH� XQ� VLPSOH� GRPDLQH� PDW«ULHO� VXU� OHTXHO� IORWWHUDLW�
WRXMRXUV�GHV�V\PEROHV��GHV� YDOHXUV��GHV�MXJHPHQWV�HW� GHV�JR½WV�� DX�PRWLI�TXH�
O
KDELWXGH�WHQGUDLW�¢�IDLUH�SHX�¢�SHX�GLVSDUD°WUH�WRXWHV�OHV�P«GLDWLRQV��/
HUUHXU�
VHUDLW�G
DXWDQW�SOXV�JUDQGH�TXH�OH� FRUSV�SURSUH��OXL�DXVVL��SHXW�VH�VDLVLU�VRXV�OH�
PRGH� WHFKQLTXH� HW� TX
LO� FRPPHQFH� GªV� ORUV� ¢� SUROLI«UHU� HQ� G«WRXUV� HW� HQ�
SOLDJHV����7RXW�DUWLVWH�� WRXW�WHFKQLFLHQ�RX�DUWLVDQ��WRXW�FKLUXUJLHQ�VDLW�ELHQ�TX
LO�
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Q
HVW� MDPDLV� TXHVWLRQ� GDQV� OD� WHFKQLFLW«� TXH� G
XQH� IRUPH� QRXYHOOH� GH�
U«SDUWLWLRQ� HQWUH� FRUSV�� OHV� XQV� DUWLILFLHOV� HW� OHV� DXWUHV� QDWXUHOV�� GRQW� OD�
YDVFXODULVDWLRQ� VHXOH� SHUPHW� FHV� SURXHVVHV� TXH� O
RQ� DWWULEXH� HQVXLWH�� SDU�
SDUHVVH�� VRLW� DX[� REMHWV� VRLW� DX� J«QLH�KXPDLQ���� 7RXWHV�OHV� WHFKQLTXHV�� HQ�FH�
VHQV��VHORQ�O
H[SUHVVLRQ�GH�0DUFHO�0DXVV��VRQW�WHFKQLTXHV�GX�FRUSV��

(Q� TXRL�� GLUD�W�RQ�� FHWWH� UHG«ILQLWLRQ�� VL� «ORLJQ«H� GH� O
XVDJH� FRXUDQW� GX�
VXEVWDQWLI� m�OD� WHFKQLTXH�}� PDLV� VL� SURFKH� GH� O
DGMHFWLI� m�WHFKQLTXH�}�� QRXV�
UDSSURFKH�GH�OD�TXHVWLRQ�PRUDOH�"� -
DL�G
DERUG�FUX�TX
RQ�IHUDLW�XQ�JUDQG�SDV�
GDQV�OD�TXHVWLRQ�VL� O
RQ� UHFRQQDLVVDLW�TX
XQH�SDUWLH� QRQ�Q«JOLJHDEOH� GH�QRWUH�
PRUDOLW«�RUGLQDLUH�UHSRVDLW�GDQV� OHV�GLVSRVLWLIV�WHFKQLTXHV��&
HVW�FH�TXH�M
DYDLV�
DSSHO«� OD� TXHVWLRQ� GH� OD� m�PDVVH� PDQTXDQWH� GH� PRUDOLW«���}�� 8Q� H[HPSOH�
VXIILUD�FDU�OH� OHFWHXU�HQ�WURXYHUD�DXVVLW¶W�YLQJW� DXWUHV�SOXV�UHOHY«V� �� SRXU�XQH�
UDLVRQ� LQFRQQXH� GH�PRL�� OH�IDEULFDQW� GH�PRQ� EXUHDX� P
LQWHUGLW� G
RXYULU�XQ�
WLURLU� VDQV� TXH� OHV� GHX[� DXWUHV� VRLHQW� VRLJQHXVHPHQW� HW� FRPSOªWHPHQW�
UHIHUP«V���� /H� FRQFHSWHXU� D� GLVSDUX�� OD� ILUPH� D� G
DLOOHXUV� �DYHF� TXHOTXH�
MXVWLFH�� IDLW� IDLOOLWH� GHSXLV� ORQJWHPSV� �� MH� QH� VXLV� SDV� DVVH]� EULFROHXU� SRXU�
G«FRXYULU�τ�DQWL�SURJUDPPH�TXL�PHWWUDLW�ILQ�¢�FHWWH�DEHUUDWLRQ��� LO� Q
HPS¬FKH���
YLQJW�IRLV�SDU�MRXU�GHSXLV�GL[�DQV��MH�VXLV�m�REOLJ«�}�G
RE«LU�¢�FHWWH� ORL�PRUDOH�
WDWLOORQQH�FDU�MH�QH� VXLV�SDV�m�DXWRULV«�}�¢�ODLVVHU�RXYHUWV� OHV�WURLV� WLURLUV� ¢�OD�
IRLV�� -H� SHVWH� PDLV� MH�P
H[«FXWH�� HW� M
DYRXH� VDQV� KRQWH� TXH� MH� Q
DSSOLTXH�
TXRWLGLHQQHPHQW� DXFXQH� DXWUH� ORL� PRUDOH� DYHF� DXWDQW� GH� ULJXHXU� LQIOH[LEOH��
'DPH�� F
HVW� TXH� M
\� VXLV� mWHQX}�� /D� ORL� PRUDOH� HVW� GDQV� QRV� FĕXUV��
FHUWDLQHPHQW��PDLV�DXVVL�GDQV�QRV�GLVSRVLWLIV��$X�VXU�PRL�GH�OD�WUDGLWLRQ��LO�IDXW�
ELHQ�DMRXWHU�OH�VRXV�PRL�GHV�WHFKQLTXHV�DILQ�H[SOLTXHU�OD�UHFWLWXGH�� OD�ILDELOLW«��
OD�FRQWLQXLW«�GH�QRV�DFWLRQV��

6
LO�HVW�XWLOH�GH� VRXVWUDLUH�GDQV�OD�VRPPH�G
XQ�FRPSRUWHPHQW�PRUDO�OD�SDUW�
TXL� UHYLHQW�DX[� REMHWV� WHFKQLTXHV�� RQ�QH�WRXFKH� SRXUWDQW� TXH�OD� VXUIDFH� GX�
SUREOªPH�SXLVTXH�O
RQ�SUHQG� OHV� WHFKQLTXHV� HW� OHV� DFWHV�PRUDX[�GDQV� OHXUV�
SKDVHV� GH� URXWLQH�� G
KDELWXGH�RX� GH� O«JHUV� G«VDMXVWHPHQWV�� &RPPH� OH� IDLW�
MXVWHPHQW�UHPDUTXHU�/RXLV�4X«U«��RQ�QH�SHXW� LQI«UHU�GH�O
XVDJH�FRXUDQW�GHV�
H[SUHVVLRQV�HQ�WHUPHV�GH�GHYRLU�HW� G
DXWRULVDWLRQ�� TXH�OHV�REMHWV� WHFKQLTXHV�
SRVV«GHUDLHQW�HQ�HX[�P¬PHV�XQH�«PLQHQWH�GLJQLW«�PRUDOH��$XVVL��Q
«WDLW�FH�
SDV� H[DFWHPHQW� PRQ� LQWHQWLRQ�� &
HVW� VXUWRXW� OH� P«SULV� GH� QRPEUHX[�
VRFLRORJXHV�SRXU�OD�PDWLªUH�HW� O
LQQRYDWLRQ�WHFKQLTXH� TXL�P
DYDLW�SRXVV«� ¢�

��� $.5,&+�HW�%(5*��¢�SDUD°WUH��
��� /$7285��������
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H[DJ«UHU�TXHOTXH�SHX� HQ� SDUODQW�QDJXªUH� GHV� m�GLOHPPHV� FRUQ«OLHQV� G
XQH�
FHLQWXUH�GH�V«FXULW«�}����2Q�UHFRQQD°WUD�SRXUWDQW�TXH�MH�QH�PH�VXLV�SDV�WRXW�¢�
IDLW�WURPS«�VL�O
RQ�RIIUH�PDLQWHQDQW�¢�OD�PRUDOH�OD�P¬PH�GLJQLW«�RQWRORJLTXH�
TX
¢�OD�WHFKQLTXH�WHOOH�TXH�MH�YLHQV�GH�OD�UHG«ILQLU��

/D�PRUDOH�� ELHQ� V½U�� FRPPH�OD� VFLHQFH� RX� OD�WHFKQLTXH�� HVW�XQH�LQVWLWXWLRQ�
K«W«URJªQH�IDLWH� G
XQH�PXOWLWXGH� G
«Y«QHPHQWV�� HW� TXL�G«SHQG� ¢� OD�IRLV� GH�
WRXV�OHV�PRGHV�G
H[LVWHQFH���HW� HQ�SDUWLH�� FRPPH�MH�YLHQV� GH�OH�GLUH�� GH�OD�
WHQXH� GHV� GLVSRVLWLIV� WHFKQLTXHV�� PDLV� DXVVL� GH� ELHQ� G
DXWUHV� IRUPHV�
G
RUJDQLVDWLRQ��Y«ULWDEOH�FDSKDUQDXP�FRPPH�RQ�SHXW�V
HQ�UHQGUH�FRPSWH�HQ�
OLVDQW�OHV�GLFWLRQQDLUHV�GH�SKLORVRSKLH�PRUDOH��-H�FURLV�SRXUWDQW�SRVVLEOH�GH�OD�
G«ILQLU� SRXU� HOOH�P¬PH�� GDQV� VD� ID©RQ� SDUWLFXOLªUH� TX
HOOH� D� G
H[SORUHU�
O
DOW«ULW«� GH�O
¬WUH�� /D�PRUDOH��HOOH�DXVVL��HVW�XQ�PRGH�G
H[LVWHQFH�� XQH�SULVH�
VXU�O
¬WUH�HQ�WDQW�TX
DXWUH��XQH�SU«SRVLWLRQ��XQ�U«JLPH�RULJLQDO�GH�P«GLDWLRQ��
/D� IRUPH� VRXV� ODTXHOOH� RQ� OD� UHFRQQD°W� RUGLQDLUHPHQW�� O
REOLJDWLRQ�� QH� OXL�
DSSDUWLHQW�SDV� HQ� SURSUH� FDU� FHOOH�FL� SURYLHQW� DXVVL�ELHQ� GHV� FRQWUDWV�� GHV�
«Y«QHPHQWV�UHOLJLHX[�� GHV�WUDQVIHUWV� GH�IUD\HXUV�� GHV�FKD°QHV�GH�U«I«UHQFHV��
GX� GURLW�� EUHI� GH� WRXWH� XQH� V«ULH� FRPSRVLWH� TX
LO� VHUDLW� YDLQ� GH� YRXORLU�
G«P¬OHU�SRXU�O
LQVWDQW��6HXO�P
LQW«UHVVH�LFL�OH�SRLQW�GH�IULFWLRQ� HQWUH�OD�SULVH�
WHFKQLTXH� HW� OD� SULVH�PRUDOH� VXU� OD�TXHVWLRQ� GX�UDSSRUW� GHV�PR\HQV� HW� GHV�
ILQV�� 4X
LO�Q
\� DLW�SDV� HQWUH� OHV� GHX[� G
KDUPRQLH� SU««WDEOLH� HW� TX
HOOHV�QH�
V
RUGRQQHQW�SDV�QRQ�SOXV�VHORQ�OH�UDSSRUW�GHV�PR\HQV�HW� GHV�ILQV�� RQ� OH�YRLW�
DVVH]�GDQV� OHXU� G«ILQLWLRQ� FRQFXUUHQWH�� FRQWUDGLFWRLUH�� GH� O
DOW«ULW«�� 7RXWHV�
GHX[� S«WULVVHQW� O
¬WUH�HQ�WDQW�TX
DXWUH� PDLV� FKDFXQH� G
XQH� PDQLªUH�
GLII«UHQWH�� 3DV�SOXV� TXH� OD�WHFKQLTXH�� OD�PRUDOH� Q
HVW�KXPDLQH�� HQ� FH� VHQV�
TX
HOOH� SURYLHQGUDLW� G
XQ�KXPDLQ� G«M¢� IRUP«� HW� PD°WUH� GH� VRL� FRPPH� GH�
O
XQLYHUV��'LVRQV�TX
HOOH�SDUFRXUW�OH�PRQGH�HW�TXH��FRPPH�OD�WHFKQLTXH��HOOH�
HQJHQGUH�GDQV�VRQ�VLOODJH�GHV�IRUPHV�G
KXPDQLW«�� GHV�RIIUHV�GH�VXEMHFWLYLW«��
GHV� PRGHV� G
REMHFWLYDWLRQ�� GHV� W\SHV� YDUL«V� G
DWWDFKHPHQW�� &
HVW� ¢� OD�
TXDOLILFDWLRQ�GH�FH�VLOODJH�TX
LO�IDXW�PDLQWHQDQW�QRXV�LQW«UHVVHU��

/H� SOLDJH�� OH� G«WRXU� WHFKQLTXH�� MH� O
DL� GLW�� YLHQQHQW� P¬OHU� GHV� ¬WUHV� ¢�
O
H[LVWHQFH�K«W«URJªQH� HW� RXYULU�XQH�KLVWRLUH� LPSU«YXH�SDU�OD�PXOWLSOLFDWLRQ�
GHV�DOLHQV�TXL�YRQW� GRU«QDYDQW� V
LQWHUSRVHU� HQWUH�GHX[� V«TXHQFHV� G
DFWLRQ��
FU«DQW�EUXVTXHPHQW�VRXV�QRV�SDV�XQ�ODE\ULQWKH�GRQW�RQ�QH�VRUWLUD�MDPDLV��RX��
F
HVW�VHORQ��XQH�URXWLQH� VL�KDELWXHOOH�TXH��SDV�SOXV�TXH�OH�OLªYUH�GH�=HQRQ��RQ�
QH�V
DSHUFHYUD�GH�O
LQILQLW«�YHUWLJLQHXVH�¢�ODTXHOOH�RQ�YLHQW�G
«FKDSSHU��(QWUH�
OH�JHVWH� G
DOOXPHU�PRQ�RUGLQDWHXU�HW�FH� TXH�M
«FULV� VXU� O
«FUDQ��MH�SHX[� VRLW�
LJQRUHU� O
LQGXVWULH� QXFO«DLUH� TXL�PH� SHUPHW�FH�PDWLQ� GH� WUDYDLOOHU�� VRLW�PH�
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WURXYHU�SORQJ«�GDQV�OD�GHVWLQ«H�LQFHUWDLQH�GH�FHWWH�P¬PH�LQGXVWULH�REOLJ«H�GH�
WHQLU� FRPSWH�GH� O
HQIRXLVVHPHQW�HQ�SURIRQGHXU�GHV�G«FKHWV� GH� VHV�FHQWUDOHV�
TXL�Q
HQWUD°QH�SDV�O
DGK«VLRQ�GHV�)UDQ©DLV��7HO�HVW�OH�IRUPLGDEOH�PRXYHPHQW�
G
DFFRUG«RQ�SURSUH�DX[�WHFKQLTXHV� �� RX�ELHQ�M
DL�O
DFFªV�OH�SOXV�V½U�� OH�SOXV�
VLOHQFLHX[�DX�FRXUV�G
DFWLRQ��¢�WHO�SRLQW�TXH�MH�QH�FRPSWH�P¬PH�SDV�GDQV�PD�
GHVFULSWLRQ�O
LQGXVWULH�QXFO«DLUH�U«GXLWH�DX�UDQJ��QRQ�SDV�GH�PR\HQ��PDLV�GH�
ULHQ��� RX� ELHQ�MH�PH� UHWURXYH�GDQV� XQ� G«GDOH�TXH� WRXWH� OD�)UDQFH� VH�PHW�¢�
SDUFRXULU�¢�O
DYHXJOHWWH�HQ�V�
«FULDQW�m�0DLV�FRPPHQW�V
HQ�G«EDUUDVVHU�"�}��,O�
\�D�TXHOTXHV�VHFRQGHV�M
«WDLV�GDQV�XQ�PR\HQ�WHOOHPHQW�PR\HQ�TX
LO�FRPSWDLW�
SRXU�]«UR��� MH�PH�UHWURXYH�GDQV�GHV�ILQV� WHOOHPHQW�ILQDOHV�TXH�SOXV�SHUVRQQH�
QH�VDLW�FRPPHQW�O
KLVWRLUH�FRPPXQH�YD�ILQLU��

1H� FRQFOXRQV� SDV� GH� FH� PRXYHPHQW� G
DFFRUG«RQ� RX� G
«YHQWDLO� SDVVDQW�
EUXWDOHPHQW�GX�]«UR�¢�O
LQILQL�TXH��GDQV�OH�SUHPLHU�FDV��RQ�DYDLW�DIIDLUH�¢�XQH�
m�VLPSOH� TXHVWLRQ�WHFKQLTXH�}� DORUV� TXH�� GDQV� OH� GHX[LªPH�� RQ� D�SRV«�XQH�
TXHVWLRQ� PRUDOH� m�¢� SURSRV�}� G
XQH� LQGXVWULH�� 1RQ�� F
HVW� GDQV� O
HVVHQFH�
P¬PH� GH� FH� GLVSRVLWLI� WHFKQLTXH� TXH� UHSRVH� OD� WRWDOH� LQFHUWLWXGH� VXU� OH�
UDSSRUW� GHV� PR\HQV� HW� GHV� ILQV�� &
HVW�OD� IRUPH� GH� UHVSLUDWLRQ� SURSUH� ¢� OD�
WHFKQLTXH�TXH�G
DOWHUQHU�EUXWDOHPHQW�GH�OD�PRGHVWLH�¢�OD�WHUUHXU�� GH�O
RXWLO�¢�
O
KRUL]RQ��GH�OD�VXUSULVH�¢�OD�URXWLQH�� 5LHQ�G
«WRQQDQW�¢�FHOD��SXLVTXH��DYHF�OH�
SOLDJH�GH�O
LQGXVWULH�QXFO«DLUH��QRXV�DYRQV� DVVRFL«�OH�VRUW� GH�QRV�RUGLQDWHXUV�
¢� OD� UDGLRDFWLYLW«�� OLDQW� SURJUHVVLYHPHQW� O
KLVWRLUH� OHQWH� GH� PD� FDUULªUH�
G
DXWHXU�� DX[� FDGHQ©DJHV�SDU� PLOOLVHFRQGHV�GHV� SXFHV� LQIRUPDWLTXHV�� HW� OH�
WRXW�DX�VRUW� GH�G«FKHWV�GRQW�OD�GHPL�YLH��RX�SOXW¶W�OD�GHPL�PRUW��VH�FRPSWH��
SRXU� FHUWDLQV�� HQ� FHQWDLQHV� GH�PLOOLHUV� G
DQQ«HV�� &H�m�ERXTXHW� WHPSRUHO�}�
U«VLGH�ELHQ�O¢�GHYDQW�PRL�HW� LO� RXYUH�XQH�KLVWRLUH�TXL�Q
D�MXVWHPHQW�DXFXQH�
ILQ�� 3DUDGR[H� GH� OD� WHFKQLTXH� WRXMRXUV� HQFHQV«H� SRXU� VRQ� XVWHQVLOLW«�
IRQFWLRQQHOOH��RX�WRXMRXUV�P«SULV«H�SRXU�VRQ�LUULWDQWH�QHXWUDOLW«��DORUV�TX
HOOH�
Q
D�MDPDLV�FHVV«�G
LQWURGXLUH�¢�XQH�KLVWRLUH�GH�SOLDJHV��GH�G«WRXUV��GH�G«ULYHV��
G
RXYHUWXUHV� HW� GH� WUDGXFWLRQV� TXL� DEROLW� DXVVL�ELHQ� O
LG«H�GH� IRQFWLRQ� TXH�
FHOOH� GH� QHXWUDOLW«�� &RPPHQW� SHXW�RQ� DYRLU� O
DXGDFH� GH� TXDOLILHU� GH�
m�QHXWUH�}� OH� GUDPH� RQWRORJLTXH� G
DVVHPEODJHV� LPSU«YXV� G
HQWLW«V�
TXL�SHXYHQW�SDVVHU��VDQV�FRXS�I«ULU��GX�]«UR�¢�O
LQILQL�"�&H�Q
HVW�SDV�SRXU�ULHQ�
TXH� 9XOFDLQ� ERLWDLW���� 'HUULªUH� OH� WKªPH� UHVVDVV«� GH� OD� QHXWUDOLW«�
GHV� mWHFKQLTXHV�TXL�QH�VRQW�QL�ERQQHV�QL�PDXYDLVHV�PDLV�QH�VHURQW�TXH��
FH�TXH��
KRPPH�HQ�IHUD�}�� RX� GX� WKªPH�� LGHQWLTXH� HQ� VRQ� IRQG��
Ñ�XQH�m�WHFKQLTXH�GHYHQXH�I�ROOH�SDUFH�TX�
�HOOH�V�
�HVW�DXWRQRPLV«H�HW�Q
�D�SOXV�
Ñ�DXWUH�ILQ�TXH�VRQ�G«YHORSSHPHQW�VDQV�EXW�}�� VH�FDFKH�OD�SHXU�GH�G«FRXYULU�
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FHWWH�U«DOLW«�VL�QRXYHOOH�SRXU�O
KRPPH�PRGHUQH�KDELWX«�¢�GRPLQHU��� LO� Q
\�D�
SDV�GX�WRXW�GH�PD°WUH���SDV�P¬PH�OHV�WHFKQLTXHV�GHYHQXHV�IROOHV��

&
HVW�DYHF� XQ� JR½W�WRXW� GLII«UHQW� SRXU�O
DOW«ULW«� TXH� OD�PRUDOH� H[SORUH� OHV�
P¬PHV� DVVHPEODJHV� G
¬WUHV� GRQW� OH� VRUW� V
HVW� WURXY«� P¬O«� SDU� OH� G«WRXU�
WHFKQLTXH��HW�SDU�ELHQ�G
DXWUHV�IRUPHV�G
H[LVWHQFH�GRQW�OH�FRQWUDVWH�QH�QRXV�
LQW«UHVVH� SDV� LFL��� 7RXW� DJHQFHPHQW� WHFKQLTXH� SD\H� HQ� FU«DWLRQ�
G
LQWHUP«GLDLUHV� OD�PXOWLSOLFDWLRQ�GHV�P«GLDWHXUV�� /H�FK¬QH�GHV�$UGHQQHV�VH�
GLULJHDLW�SDU�VD�FURLVVDQFH�WRXW� ¢�IDLW�DLOOHXUV� TXH�YHUV� OD�IDEULFDWLRQ� GH�PRQ�
PDUWHDX��P¬PH� VL�RQ�O
D�SODQW«�GDQV� FH�EXW�YDJXHPHQW�DQWLFLS«�� 'X�FK¬QH��
O
RXWLO�Q
D�JDUG«�TX
XQH�SRUWLRQ�LQILPH�GHV�SURSUL«W«V��VD�VROLGLW«��VD�FKDOHXU��
O
DOLJQHPHQW�GHV�OLJQHV� GX�OLJQLWH�� 2»� DOODLW� OH�FK¬QH�SRXU�OXL�P¬PH� HW�SDU�
OXL�P¬PH�"�'DQV�TXHO�PRQGH�SURORQJHDLW�LO� VRQ�H[LVWHQFH�"� &HWWH�TXHVWLRQ��
OD� WHFKQLTXH� QH� V
\� LQW«UHVVH� DXFXQHPHQW�� REOLJ«H� GH� GLVORTXHU� WRXWHV� OHV�
HQWLW«V�TX
HOOH�WUDYHUVH�SRXU�HQJHQGUHU�GHV�PRQGHV�SRVVLEOHV�HW�SHUPHWWUH�GH�
QRXYHDX[� DJHQFHPHQWV�� /D�PRUDOH� HVW� WDUDXG«H� SDU� XQ� WRXW� DXWUH� VRXFL� ��
FRPELHQ�GH�P«GLDWHXUV�OHV�DXWUHV�IRUPHV�G
H[LVWHQFH�PDLQWLHQQHQW�HOOHV�GDQV�
OHXU�VLOODJH�"�1H�ULVTXH�W�RQ�SDV�GH�WUDLWHU�OH�FK¬QH�FRPPH�XQ�VLPSOH�PR\HQ�
SRXU�OH�PDUWHDX�"�7RXW�OH�PRQGH�FRQQD°W�OD�YHUVLRQ�VLPSOLIL«H�TXH�OD�PRUDOH�
KXPDLQH�� WURS� KXPDLQH�� D� GRQQ«� GH� FH� SULQFLSH� �� m�QH� MDPDLV� WUDLWHU� OHV�
KXPDLQV� VLPSOHPHQW� FRPPH� GHV�PR\HQV�� PDLV� WRXMRXUV� DXVVL� FRPPH�GHV�
ILQV� }�� .DQW� O
DSSOLTXDLW� ELHQ� V½U� DX[� VHXOV� ¬WUHV� KXPDLQV�� HW� SDV� DX[�
PDUWHDX[�� DX[� FK¬QHV� RX� DX[� DWRPHV� G
XUDQLXP�UDGLRDFWLI�� $\DQW�UHSULV� OD�
IDEOH� GH� <�+RPR�IDEHU�� LO� LPDJLQDLW� YUDLPHQW� XQ� KXPDLQ� DX[� FRPPDQGHV�
WUDYDLOODQW�SDU�VHV�FDW«JRULHV�XQH�PDWLªUH�EUXWH�HW� VDQV�GURLW��'HX[�FHQWV� DQV�
DSUªV��FHWWH�SRVLWLRQ�QRXV�SDUD°W�DXVVL�LQVRXWHQDEOH�TXH�OHV�U«FLWV� GH�FKDVVH�¢�
O
«O«SKDQW� GH� 7K«RGRUH� 5RRVHYHOW� RX� TXH� OHV� DUJXWLHV� GHV� *UHFV� VXU�
O
LPSRVVLELOLW«�G
«PDQFLSHU�GHV� HVFODYHV� LQI«ULHXUV�SDU�QDWXUH�� &
HVW�TXH�OD�
PRUDOH� GHSXLV� FH� WHPSV� D� UHWUDYDLOO«� OD�PDWLªUH� FRPPXQH� EUDVV«H� SDU�OHV�
WHFKQLTXHV� TXL� DYDLW� DVVRFL«� GDQV� OH� P¬PH� VRUW� FRPPXQ� GH� SOXV� HQ� SOXV�
G
HQWLW«V����

2Q�QH�SHXW�SOXV�SRVHU�DXMRXUG
KXL�OD�TXHVWLRQ�PRUDOH�FRPPH� DX[�WHPSV�R»�
OHV�KXPDLQV�DYDLHQW�¢�SHLQH�JUDWW«�OD�WHUUH�VXU�ODTXHOOH�LOV�SDVVDLHQW�GH�OD�YLH�¢�
OD�PRUW� VDQV�TXH�SHUVRQQH� G
DXWUH�QH� V
HQ�DSHU©RLYH�� /D�PRUDOH�FRPPH� OD�
WHFKQLTXH� VRQW�GHV� FDW«JRULHV� RQWRORJLTXHV�� GHV�PRGHV�G
H[LVWHQFH� FRPPH�

����/$7285������D��
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O
D� VL� ELHQ� GLW� *LOEHUW� 6LPRQGRQ� DSUªV� (WLHQQH� 6RXULDX���� HW� O
KXPDLQ�
SURYLHQW�GH�FHV�PRGHV��LO�Q
HQ�HVW�SDV�¢�O
RULJLQH��2X�SOXW¶W�LO�QH�SHXW�GHYHQLU�
KXPDLQ�TX
¢�OD�FRQGLWLRQ�GH�V
RXYULU�¢�FHV�PDQLªUHV�G
¬WUH�TXL�OH�G«ERUGHQW�
GH�WRXWHV�SDUWV�HW�DX[TXHOV�LO�SHXW�FKRLVLU�GH�QH�SDV�V
DWWDFKHU���PDLV�DORUV�DX�
S«ULO�GH�VRQ�¤PH��

/D� PRUDOH�� VL� O
RQ� DFFHSWH� GH� OD� G«WDFKHU� XQ� PRPHQW� GH� O
LQVWLWXWLRQ�
FRPSOH[H�TXL�O
D�WUDYDLOO«H�GH�PLOOH�PDQLªUHV��DSSDUD°W�GRQF�FRPPH�XQ�VRXFL�
TXL�WUDYDLOOH�LQFHVVDPPHQW�O
¬WUH�HQ�WDQW�TX
�DXWUH�SRXU�HPS¬FKHU�TXH�OHV�ILQV�
QH� GHYLHQQHQW�WRXWHV�GHV�PR\HQV�� TXH�OHV�P«GLDWHXUV� QH� VRLHQW�WUDQVIRUP«V�
HQ� GH� VLPSOHV� LQWHUP«GLDLUHV�� (OOH�QH� V
LQWHUURJH� SDV� WDQW� VXU� OH� GURLW� GHV�
FKRVHV� SRXU� HOOHV�P¬PHV� �HQFRUH� TXH� OD� IRUPH� TXH� GRQQH� ¢� OD� TXHVWLRQ�
«WKLTXH�O
«FRORJLH�SURIRQGH� DLW�FHUWDLQHPHQW�IDLW� EDVFXOHU�OD�PRUDOH�KRUV�GH�
O
DQWKURSRFHQWULVPH�«WURLW���PDLV�VXU�O
H[LVWHQFH�GHV�FKRVHV�HW� VXU�OH�VHQV� GH�
FHWWH�H[SUHVVLRQ�m�SRXU�HOOHV�P¬PHV�}�� 5LHQ��SDV�P¬PH�O
KXPDLQ��Q
HVW�SRXU�
OXL�P¬PH�HW�SDU�OXL�P¬PH��PDLV�WRXMRXUV�SDU�DXWUH�FKRVH�HW�SRXU�DXWUH�FKRVH��
7HO� HVW� OH� VHQV� P¬PH� GH� O
H[SORUDWLRQ� GH� O
¬WUH�HQ�WDQW�TX
�DXWUH�� HQ� WDQW�
TX
DOW«UDWLRQ��DOW«ULW«�� DOL«QDWLRQ��/D�PRUDOH�V
LQW«UHVVH�¢�OD�TXDOLW«�GH� FHWWH�
H[SORUDWLRQ��DX�QRPEUH�GH�P«GLDWHXUV�TX
HOOH�ODLVVH�GDQV�VRQ�VLOODJH��YRXODQW�
WRXMRXUV�Y«ULILHU�VL�HOOH�IDLW�SXOOXOHU�OH�SOXV�JUDQG�QRPEUH�SRVVLEOH� G
DFWDQWV�
TXL�U«FODPHQW�HQ�OHXU�QRP�SURSUH�G
H[LVWHU�HW�G
LQWHUYHQLU�RX�VL�� DX�FRQWUDLUH��
HOOH� QH� V
HVW�SDV� U«VLJQ«H� ¢� OHV� RXEOLHU�� 3DUWRXW� R»� O
RQ� YHXW� DOOHU� YLWH� HQ�
«WDEOLVVDQW�GHV�UDLOV�SRXU�TX
XQ�EXW�OHV�SDUFRXUUH�HQ�VLIIODQW�FRPPH�XQ�7*9��
OD�PRUDOH�GLVORTXH�OHV�UDLOV�HW�UDSSHOOH�¢�O
H[LVWHQFH�WRXV�OHV�HPEUDQFKHPHQWV�
SHUGXV�� /H� WUDLQ� GX� EXW� V
LPPRELOLVH� ELHQW¶W�� HPEDUUDVV«�� LPSXLVVDQW�� /D�
PRUDOH� V
RFFXSH� PRLQV� GHV� YDOHXUV�� FRPPH� RQ� OH� GLW� VRXYHQW�� TXH�
G
HPS¬FKHU�O
DFFªV�WURS�LPP«GLDW�DX[�ILQV��

1H� OLPLWRQV�SDV�FH�UDOHQWLVVHPHQW�DX[� VHXOV�KXPDLQV�� 3RXU�UHSUHQGUH� OH�FDV�
GHV�G«FKHWV�QXFO«DLUHV��SHUVRQQH�Q
LPDJLQHUDLW�SOXV�G
LPSRVHU�DX[�PDLUHV�GH�
SHWLWV� YLOODJHV� O
LPSODQWDWLRQ� VDQV� SKUDVH� G
XQ� ODERUDWRLUH� SRXU� «WXGLHU� OD�
U«VLVWDQFH�GX�JUDQLW�� GX�VHO�RX�GH�O
DUJLOH�� 2Q�SRXYDLW�WUDLWHU� OHV�SRSXODWLRQV�
FRPPH� GH� VLPSOHV� PR\HQV�� LO� \� D� FLQTXDQWH� DQV�� DX� QRP� GH� O
LQW«U¬W�
QDWLRQDO��� SOXV�PDLQWHQDQW�� ,O� IDXW� GRU«QDYDQW�OHV� SUHQGUH� DYHF�SROLWHVVH�� HW�
O
RQ�SHXW�OLUH� GDQV�OD�WKªVH�GH� <DQQLFN�%DUWKHV�OHV� WU«VRUV� GH�SDWLHQFH�TXH�
O
$1'5$� GRLW� G«SOR\HU� SRXU� OHV� WHQLU� HQ� SODFH� RX� OHV� V«GXLUH���� 0DLV�
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FRPPHQW�TXDOLILHU�OHV�DXWUHV� DFWDQWV�TXH�O
KLVWRLUH�WHFKQLTXH�D�P«ODQJ«V�DX[�
YLOODJHV�KXPDLQV�GDQV�XQ� VRUW� FRPPXQ��SRXU�OH�PHLOOHXU�HW� SRXU�OH�SLUH��SDU�
XQ� PDULDJH�TX
RQ�Q
RVH� SOXV� GLUH� m�GH� UDLVRQ�}�"� /H�YHUUH� GHV� FRQWHQHXUV�
YD�W�LO� WHQLU� SOXVLHXUV� PLOOLHUV� G
DQQ«HV�"� 4XHOOH� FRQILDQFH� SRXYRQV�QRXV�
DYRLU�GDQV� OD� J«RORJLH�GHV�SODTXHV� WHFWRQLTXHV� GRQW� O
KLVWRLUH� Q
D�SDV� FHQW�
DQV�HW�O
REVHUYDWLRQ�ILQH�SDV�SOXV�GH�YLQJW�DQV�"�4XH�VDYRQV�QRXV�GHV�G¶PHV�
GH� VHO�"�'
R»�OD�TXHVWLRQ�QRXYHOOH�GH�PRUDOH�KXPDLQH�HW�PDW«ULHOOH� �� TXL�HVW�
OH�SOXV�VROLGH�¢�WUªV�ORQJ�WHUPH�"�/
DUJLOH�VRXSOH��OH�VHO�GXU�� OH�JUDQLW�IDLOOLEOH��
RX� SOXW¶W� OH� OLHQ� IUDJLOH� PDLV� LQFHVVDPPHQW� UHQRX«� GHV� RUJDQLVDWLRQV�
KXPDLQHV��FDSDEOHV�GH�VXUYHLOOHU�� SRXU�OHV�VLªFOHV�GHV�VLªFOHV��XQH�SLVFLQH�HQ�
VXUIDFH��m�PRQLWRU«H�}�SDU�GHV�¬WUHV� DXVVL�«ORLJQ«V�GH�QRXV�GDQV�OH�IXWXU� TXH�
OHV�Q«DQGHUWDOLHQV�GDQV�OH�SDVV«�"�

8QH�IRLV�TXH�O
RQ�VDLVLW�OD�PRUDOH�DXVVL�ELHQ�TXH�OD�WHFKQLTXH�GDQV�VD�GLJQLW«�
RQWRORJLTXH�DX�OLHX�GH� OHV�UDSSRUWHU�� FRPPH�G
KDELWXGH��¢�O
KXPDLQ� VHXO�� RQ�
YRLW�TXH� OHXU�UDSSRUW�Q
HVW�SOXV� GX�WRXW� FHOXL� GX� PR\HQ� ¢�OD� ILQ�� GH� O
HVSULW�
SUDWLTXH�¢�O
HVSULW�WRXW�FRXUW�� GHV�IDLWV�DX[�YDOHXUV��GH�O
REOLJDWLRQ�V\PEROLTXH�
¢� O
REVWLQDWLRQ� W¬WXH� GHV� FKRVHV�� /HV� GHX[� PRGHV� G
H[LVWHQFH� GLVORTXHQW�
LQFHVVDPPHQW� OHV� DJHQFHPHQWV�� PXOWLSOLHQW� OHV� LQTXL«WXGHV�� IRQW� SXOOXOHU�OHV�
DFWDQWV�� LQWHUGLVHQW� OD�YRLH� GURLWH�� WUDFHQW� XQ� ODE\ULQWKH� ��GH� SRVVLEOHV� SRXU�
O
XQ�� GH�VFUXSXOHV� HW� m�G
LPSRVVLEOHV�}�SRXU�O
DXWUH�� /H�VRXFL� GHV� YDOHXUV�QH�
YLHQW�SDV�SUHQGUH� OH�UHODLV��XQH�IRLV�U«VROXH�OD�TXHVWLRQ�GH�OD�V½UHW«�GHV�G¶PHV�
GH� VHO� HW� GHV� YHUUHV�� (OOH� YLHQW�� GDQV� OD� SURIRQGHXU� P¬PH� GHV� FDYHUQHV��
LQTXL«WHU� O
LQJ«QLHXU� HQ� IDLVDQW� VH� PXOWLSOLHU� OHV� ¬WUHV� TX
LO� DYDLW� SHXW�¬WUH�
WUDLW«V� WURS� YLWH� HQ� LQWHUP«GLDLUHV� �U«VHDX[� U«JXOLHUV� GHV� FULVWDX[� GH� URFKHV��
DOLJQHPHQW�GHV�VLOLFHV��SRXU�OHV�IDLUH�U««PHUJHU�GHYDQW�VHV�\HX[�FRPPH�DXWDQW�
GH� P«GLDWHXUV� GLIILFLOHV� ¢� P«SULVHU�� ¢� PD°WULVHU��� OXQXOHV�� G«IDXWV�� IDLOOHV��
HUUHXUV� PLFURVFRSLTXHV�� GRQW� OD� PXOWLSOLFDWLRQ�� ¢� O
«FKHOOH� GHV� «RQV�� YLHQW�
«ODUJLU� OD� IDLOOH� GDQV� OH�UDLVRQQHPHQW� GHV� SROLWLTXHV� HW� VHPHU� OH� GRXWH� GDQV�
O
RSLQLRQ�IU¬OH�HW�W¬WXH�GHV�m�SRSXODWLRQV�ODERULHXVHV�}�� HQ�VXUIDFH�� /D�PRUDOH�
YLHQW�UHWUDYDLOOHU� H[DFWHPHQW�OHV�P¬PHV� PDW«ULDX[�TXH�OD� WHFKQLTXH�PDLV� HQ�
H[WUD\DQW� GH� FKDFXQ� G
HX[� XQH� DXWUH� IRUPH� G
DOW«ULW«� SXLVTXH� F
HVW� OHXU�
LPSRVVLELOLW«� GH� VH� FRXOHU� GDQV�OH� PRXOH�GH� O
LQWHUP«GLDLUH� TXL� OXL� LPSRUWH�
DYDQW� WRXW�� %LHQ� DYDQW� TXH� O
RQ� QH� WUDGXLVH� HQ� REOLJDWLRQV� OHV� H[LJHQFHV�
PRUDOHV�GH�OD�WUDGLWLRQ��HOOHV�RQW�U«VLG«�G
DERUG�GDQV�FHWWH�REMHFWLYLW«�PDVVLYH�
GHV�P«GLDWLRQV�TXL�LQWHUGLVHQW�G
¬WUH�SULVHV�SRXU�OHV�EXWV�GH�TXL�TXH�FH�VRLW��GH�
TXRL� TXH�FH� VRLW�G
DXWUH�� /D�PRUDOH��HQ�FH� VHQV� O¢�� HVW�ELHQ�G
DERUG�GDQV�OHV�
FKRVHV�TXL��JU¤FH�¢�HOOH��QRXV�REOLJHQW�¢�OHV�REOLJHU��



/D�ILQ�GHV�PR\HQV� ���

6L�OD�WHFKQLTXH�GLVORTXH��F
HVW�SRXU�U«DJHQFHU��� VL�HOOH�RXYUH�GHYDQW�XQ�EXW�OH�
JRXIIUH� GHV� PR\HQV� HQFK¤VV«V� OHV� XQV� GDQV� OHV� DXWUHV� HQ� XQ� G«GDOH�
G
LQYHQWLRQV� QRXYHOOHV�� F
HVW� SRXU� UHIHUPHU� FH� JRXIIUH� HW� FU«HU�� VRLW� SDU�
O
DXWRPDWLVPH�GH� O
KDELOHW«��VRLW�SDU�O
DXWRPDWLVPH�GHV�DXWRPDWHV��XQ�FRXUV�
G
DFWLRQ� LQYLVLEOH� TXL� QH� FRPSWH�P¬PH� SOXV� �� VL� HOOH�QRXV� LQWURGXLW� ¢�XQH�
KLVWRLUH�LPSU«YXH��F
HVW�SRXU�TXH�OH�EXW�LQLWLDO��G«SODF«��UHQRXYHO«��ILQLVVH�SDU�
FR±QFLGHU�«WURLWHPHQW� DYHF� OH�PR\HQ�QRXYHDX�TXL� YLHQW�GH� VXUJLU�� DX�SRLQW�
TX
RQ�VH�PHW� ¢�SDUOHU�GH�O
DG«TXDWLRQ�GH� OD�IRUPH�¢�OD�IRQFWLRQ�FRPPH� GX�
JDQW�¢�OD�PDLQ�� 5LHQ�GH�WHO� DYHF�OD�PRUDOH� �� SDV�GH�ER°WH�QRLUH�SRVVLEOH��SDV�
GH�GLVSDULWLRQ�GH�PLOOLRQV�GH�EXWV�SDUWLHOV�HQFK¤VV«V�HQ�XQ�VHXO�PR\HQ�TXL�QH�
FRPSWHUDLW�SOXV�SRXU�ULHQ� HW�GLVSDUD°WUDLW�¢�OD�YXH�� /H�WUDYDLO�GH�OD�P«GLDWLRQ��
GDQV� VRQ�U«JLPH�PRUDO��H[LJH�DX�FRQWUDLUH� OH�SDUFRXUV�LQFHVVDQW�GX�VRXFL��OH�
UHWRXU� PRUGDQW� GX� VFUXSXOH�� OD� U«RXYHUWXUH� DQ[LHXVH� GH� FHV� WRPEHDX[� R»�
JLVHQW�GHV� HPSLOHPHQWV� G
DXWRPDWLVPHV�� OH� UHG«SOLDJH� GHV�PR\HQV� HQ� EXWV�
SDUWLHOV�HW�GHV�EXWV�SDUWLHOV�HQ�ILQV��

/H�SULQFLSH�GH�SU«FDXWLRQ��VL�¢�OD�PRGH��QH�YHXW�SDV�VLPSOHPHQW�GLUH�TXH�O
RQ�
V
LQWHUGLUDLW�G
DJLU�DYDQW�G
DYRLU�DFTXLV�OD�FHUWLWXGH�GH�O
LQQRFXLW«�G
XQ�ELHQ��
FDU�FHOD�UHYLHQGUDLW�HQFRUH�¢�FRQVHUYHU� O
LG«DO�GH�PD°WULVH�HW�GH�FRQQDLVVDQFH�
HQ�H[LJHDQW�XQ�VDYRLU�FHUWDLQ�VXU�XQH�LQQRYDWLRQ�TXL��SDU�G«ILQLWLRQ�HW�FRPPH�
WRXWH� WHFKQLTXH�� «FKDSSH� G«ILQLWLYHPHQW� ¢� OD�PD°WULVH�� 1RQ�� OH� SULQFLSH� GH�
SU«FDXWLRQ�U«VLGH�GDQV�OH�PDLQWLHQ�SHUPDQHQW�G
XQH�LPSRVVLELOLW«�GH�SOLHU���
FH�¢�TXRL�OD�WHFKQLTXH�DVSLUH�MXVWHPHQW��� G
R»�OH�FRQIOLW�SHUPDQHQW�GHV�PRGHV�
G
¬WUH��0DLQWHQLU� OD�U«YHUVLELOLW«� GHV� SOLDJHV�� WHOOH� HVW� OD� IRUPH� DFWXHOOH� GX�
VRXFL� PRUDO� GDQV� VD� UHQFRQWUH� DYHF� OD� WHFKQLTXH�� 2Q� OH� G«FRXYUH� SDUWRXW�
DFWXHOOHPHQW� DYHF� OHV� QRWLRQV� GH� SURGXLWV� UHF\FODEOHV�� GH� G«YHORSSHPHQW�
GXUDEOH�� GH�WUD©DELOLW«� GHV�RS«UDWLRQV� GH�SURGXFWLRQ�� GDQV� OH� VRXFL� WRXMRXUV�
SOXV�IRUW� GH� WUDQVSDUHQFH� �FKHUFKHU�OH� WUDQVSDUHQW�HQ�PDWLªUH� GH�WHFKQLTXH��
TXHO�SDUDGR[H�����GDQV�O
H[LJHQFH�DVVH]�QRXYHOOH�HQ�)UDQFH�Ñ�DFFRXQWDELOLW\��
F
HVW�¢�GLUH� GH� GHVFULSWLELOLW«� HW� G
«YDOXDWLRQ� GHV� FKRL[�� &
HVW� HQ� FH� VHQV�
QRXYHDX� TXH� OD� PRUDOH� VH� WURXYH� HQ� FRQIOLW� SHUPDQHQW� HW� FRQWLQX� DYHF�
O
RXYHUWXUH�¢�O
KLVWRLUH�TXH�OD�WHFKQLTXH�QH�FHVVH�GH�SURSRVHU����

2Q�OH�YRLW��OH�UDSSRUW�GH�OD�WHFKQLTXH�HW�GH�OD�PRUDOH�VH�PRGLILH�TXHOTXH�SHX�
GªV�TXH� O
RQ�UHQRQFH�¢�O
LG«H�GH�PHWWUH� OD�SUHPLªUH�GX�F¶W«� GHV�PR\HQV��OD�
VHFRQGH�GX�F¶W«�GHV�ILQV�� &KDFXQ�GH�FHV�PRGHV�G
H[LVWHQFH�ERXOHYHUVH� ¢�VD�
PDQLªUH�SURSUH�HW�GLVWLQFWH�OH�UDSSRUW�GHV�PR\HQV�HW�GHV�ILQV� �� OD�WHFKQLTXH�HQ�
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GLVORTXDQW�OHV�UHODWLRQV�HQWUH�OHV�HQWLW«V�GH�WHOOH�VRUWH�TX
HOOHV�V
RXYUHQW�¢�XQH�
V«ULH� G
HPEUDQFKHPHQWV�QRXYHDX[�TXL� IRUFHQW�DX� G«SODFHPHQW�FRQWLQX� GHV�
EXWV� HW� DX�SXOOXOHPHQW�GHV�DJHQWV�LQWHUP«GLDLUHV�GRQW�OH�JOLVVHPHQW�FROOHFWLI�
LQWHUGLW�WRXWH�PD°WULVH��� OD�PRUDOH�HQ�LQWHUURJHDQW�VDQV�FHVVH�OHV�DJU«JDWV�SRXU�
OHXU�IDLUH�H[SULPHU�OHXUV�ILQV�SURSUHV�HW�HPS¬FKHU�TXH�O
RQ�VH�PHWWH�G
DFFRUG�
WURS�UDSLGHPHQW�VXU�OD�U«SDUWLWLRQ�G«ILQLWLYH�GH�FHX[�TXL�VHUYLURQW�GH�PR\HQV�
HW�GH�FHX[�TXL�VHUYLURQW�GH�ILQV�� 6L�O
RQ�DMRXWH�OD�PRUDOH�¢�OD�WHFKQLTXH��RQ�HVW�
REOLJ«� GH� FRQVWDWHU�� HQ� MRXDQW� VXU� OHV� PRWV�� OD� ILQ� GHV� PR\HQV�� 6DQV� OHV�
PR\HQV�� XQH� DXWUH� KLVWRLUH� FRPPHQFH�� SXLVTXH� PRUDOH� HW� WHFKQLTXH�
PXOWLSOLHQW� OHV� HQWLW«V� ¢�SUHQGUH� HQ� FRPSWH� TX
LO�IDXGUD� ELHQ� DSSUHQGUH� ¢�
UDVVHPEOHU�� &H� UDVVHPEOHPHQW�� FHWWH� FRPSRVLWLRQ� SURJUHVVLYH� G
XQ� PRQGH�
FRPPXQ� REOLJH� ¢�UHFRXULU�¢�XQH�DXWUH�IRUPH� G
«QRQFLDWLRQ�� SROLWLTXH� FHWWH�
IRLV��HW�TXL�DVSLUH��HOOH�DXVVL��¢�UHWURXYHU�VD�GLJQLW«�RQWRORJLTXH�SRXU�VRUWLU�GH�
O
«WDW�G
DEDLVVHPHQW�R»�O
DYDLW�SU«FLSLW«�XQ�P«SULV�SOXV�ORQJ�HQFRUH�TXH�FHOXL�
R»�OD�WHFKQLTXH�D�G½�VL�ORQJWHPSV�VH�PRUIRQGUH��



5()(5(1&(6�

$.5,&+�0�� HW� %(5*�0�� �HGV�� �¢�SDUD°WUH��� %RGLHV� RQ� 7ULDO��3HUIRUPDQFHV� DQG�
3ROLWLFV�LQ�0HGLFLQH�DQG�%LRORJ\��'XNH�8QLYHUVLW\��

%$57+(6�<�� ��������7KªVH�HQ�FRXUV� VXU�OD�SROLWLTXH�GHV�G«FKHWV�QXFO«DLUHV��(FROH�
QDWLRQDOH�VXS«ULHXUH�GHV�PLQHV�GH�3DULV��

&2//,16� +�� HW� .86&+� 0�� �������� 7KH� 6KDSH� RI�$FWLRQV�� :KDW� +XPDQ� DQG�
0DFKLQHV�FDQ�'R��0,7�3UHVV��&DPEULGJH��0DVV��

&2//,16�+�� HW� <($5/(<�6�� �������� �(SLVWHPRORJLFDO�&KLFNHQ��� LQ� $�� 3LFNHULQJ�
�«G����6FLHQFH�DV�3UDFWLFH�DQG�&XOWXUH��&KLFDJR�8QLYHUVLW\�3UHVV��&KLFDJR��S�����������

'$*2*1(7�)�� ��������/D�SHDX�G«FRXYHUWH�� /HV�HPS¬FKHXUV� GH�SHQVHU� HQ� URQG��
,QVWLWXW�6\QWK«ODER��3DULV��

)5217,6,�'8&528;� )�� �������� '«GDOH�� P\WKRORJLH� GH� O
DUWLVDQ� HQ� *UªFH�
DQFLHQQH��0DVS«UR�/D�'«FRXYHUWH��3DULV��

*,%621�-�*�� �������� 7KH� (FRORJLFDO�$SSURDFK� WR� 9LVXDO� 3HUFHSWLRQ�� /DZUHQFH�
(UOEDXP�$VVRFLDWHV��/RQGRQ��

+$8'5,&2857�$��*�� �������� /D� WHFKQRORJLH�� VFLHQFH� KXPDLQH�� 5HFKHUFKHV�
G
KLVWRLUH� HW� G
HWKQRORJLH� GHV� WHFKQLTXHV�� (GLWLRQV� GH� OD� 0DLVRQ�GHV� 6FLHQFHV� GH�
O
+RPPH��3DULV��

/$7285�%�� �����D���$UDPLV�� RX�O
DPRXU�GHV�WHFKQLTXHV��/D�'«FRXYHUWH��3DULV��

/$7285�%�� �����E����:KHUH�DUH�WKH�PLVVLQJ�PDVVHV"�6RFLRORJ\�RI�D�IHZ�PXQGDQH�
DUWHIDFWV��� LQ�:�� %,-.(5�HW� /$:�-�� �HGV��� 6KDSLQJ�7HFKQRORJ\�%XLOGLQJ�6RFLHW\��
6WXGLHV�LQ�6RFLRWHFKQLFDO�&KDQJH��0,7�3UHVV��&DPEULGJH��0DVV��S�����������

/$7285�%�� �������� 3HWLWHV� OH©RQV� GH� VRFLRORJLH� GHV� VFLHQFHV�� /H� 6HXLO�� 3RLQWV�
3RFKH��3DULV��

/$7285�%�� �������� �+RZ� WR� EH� ,FRQRSKLOLF� LQ� $UW�� 6FLHQFH� DQG�5HOLJLRQ"��� LQ�
ϒ�-21(6� HW� *$/,621�3�� �HGV��� 3LFWXULQJ� 6FLHQFH�� 3URGXFLQJ� $UW�� 5RXWOHGJH��
/RQGRQ��S�����������

/$7285�%�� �����D��� 3DQGRUD
V�+RSH�� (VVD\V� RQ� WKH� UHDOLW\� RI�VFLHQFH� VWXGLHV��
+DUYDUG�8QLYHUVLW\�3UHVV��&DPEULGJH��0DVV��

/$7285�%�� �����E���3ROLWLTXHV�GH�OD�QDWXUH�� &RPPHQW�IDLUH�HQWUHU�OHV�VFLHQFHV�HQ�
G«PRFUDWLH��/D�'«FRXYHUWH��3DULV��

/$7285�%�� HW� /(0211,(5� 3�� ������� �HGV��� 'H� OD� SU«KLVWRLUH� DX[�PLVVLOHV�
EDOLVWLTXHV���O
LQWHOOLJHQFH�VRFLDOH�GHV�WHFKQLTXHV��/D�'«FRXYHUWH��3DULV��
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5,&Ĕ85�3����������6RL�P¬PH�FRPPH�XQ�DXWUH��/H�6HXLO��3DULV��

6285,$8�(����������/HV�GLII«UHQWV�PRGHV�G
H[LVWHQFH��38)��3DULV��

67580� 6�� HW� )(',*$1� /�� ������� �HGVM�� 3ULPDWH� (QFRXQWHUV�� 8QLYHUVLW\� RI�
&KLFDJR�3UHVV��&KLFDJR��

67580�6�� HW� /$7285�%�� �������� �7KH�0HDQLQJV� RI� 6RFLDO�� IURP� %DERRQV� WR�
+XPDQV���,QIRUPDWLRQ�VXU�OHV�6FLHQFHV�6RFLDOHV�6RFLDO�6FLHQFH�,QIRUPDWLRQ��YRO�� ����
S�����������

7+(9(127� /�� �������� m/H�U«JLPH� GH� IDPLOLDULW«�� 'HV� FKRVHV� HQ� SHUVRQQH}��
*HQªVHV��YRO�� ����S����������

7+(9(127�/�� HW� /,9(7� 3�� �������� m�0RGHV� G
DFWLRQ� FROOHFWLYH� HW� FRQVWUXFWLRQ�
«WKLTXH��/HV�«PRWLRQV�GDQV�O
«YDOXDWLRQ�}�� LQ�'XSX\�-�3��HW�/LYHW�3���HGV���/HV�OLPLWHV�
GH�OD�UDWLRQDOLW«�� ���5DWLRQDOLW«�� «WKLTXH�HW�FRJQLWLRQ��/D�'«FRXYHUWH��3DULV��

=,00(50$1� 0�(� �������� +HLGHJJHU
V� &RQIURQWDWLRQ� ZLWK� 0RGHUQLW\��
7HFKQRORJ\��3ROLWLFV�DQG�$UW�� ,QGLDQD�8QLYHUVLW\�3UHVV��%ORRPLQJWRQ��
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