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7UDLWHPHQW�DXGLRYLVXHO�ORUV�G·XQH�WkFKH�GH�GLVFULPLQDWLRQ�
V\OODELTXH���XQH�pWXGH�((*�,50I�VLPXOWDQpH��
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cyril.dubois@uzh.ch, sock@unistra.fr 
5e680eBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
1RXV� DYRQV� PHQp� XQH� pWXGH� DQDWRPR�IRQFWLRQQHOOH� VLPXOWDQpH� HQ� ,PDJHULH� SDU� 5pVRQDQFH�
0DJQpWLTXH� IRQFWLRQQHOOH� ��eOHFWUR�HQFpSKDORJUDSKLH� �,50I�((*��� HQ�XWLOLVDQW�XQH� WkFKH�GH
GLVFULPLQDWLRQ�j�FKRL[�IRUFp��SRUWDQW�VXU�GHV�V\OODEHV�&9��VHORQ�GHX[�PRGDOLWpV�SHUFHSWLYHV��
DXGLRYLVXHOOH� G\QDPLTXH� HW� DXGLRYLVXHOOH� VWDWLTXH�� DILQ� GH� SRXYRLU� REVHUYHU� OHV� EDVHV�
QHXURSK\VLRORJLTXHV� GH� OD� SHUFHSWLRQ� DXGLRYLVXHOOH� V\OODELTXH�� /D� WkFKH� GH� GLVFULPLQDWLRQ
SRUWDLW� VXU� GHV� SDLUHV� V\OODELTXHV�� V·RSSRVDQW� VXU� OHV� WURLV� WUDLWV� VXLYDQWV� �� OD� ODELDOLWp
YRFDOLTXH�� OH� OLHX�G·DUWLFXODWLRQ�HW� OH�YRLVHPHQW�FRQVRQDQWLTXHV��/HV�UpVXOWDWV� ,50I�PRQWUHQW�
XQ� UHFUXWHPHQW� GH� VWUXFWXUHV� FRUWLFDOHV� GDQV� OH� J\UXV� WHPSRUDO� VXSpULHXU� HW� GDQV� OH� FRUWH[
RFFLSLWDO� GHV� GHX[� KpPLVSKqUHV� �FRUUHVSRQGDQW� j� OD� SHUFHSWLRQ� YLVXHOOH��� DLQVL� TXH� GHV
DFWLYDWLRQV� GX� FRUWH[� SUpPRWHXU� JDXFKH�� /·DQDO\VH� GHV� SRWHQWLHOV� pYRTXpV� �((*�� UpYqOH� TXH�
O·LQIOXHQFH�GHV�PRXYHPHQWV�HVW�SUpFRFH�HW�VH�PDQLIHVWH�GqV�����PLOOLVHFRQGHV��PDLV�DXVVL�GH
IDoRQ�SOXV�WDUGLYH�DXWRXU�GH�����PV��DSUqV�OH�GpEXW�GX�VWLPXOXV�G·LQWpUrW��
$%675$&7�BBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBBB��
$XGLRYLVXDO� SURFHVVLQJ� LQ� V\OODELF� GLVFULPLQDWLRQ� WDVN�� D� VLPXOWDQHRXV�
I05,�((*�VWXG\�
:H�FRQGXFWHG�D�VWXG\�EDVHG�RQ�VLPXOWDQHRXV�I05,�((*�UHFRUGLQJV��LQ�D�GLVFULPLQDWLRQ�WDVN��
FRPSULVLQJ�&9�V\OODEOHV�� LQ�WZR�SHUFHSWLRQ�PRGDOLWLHV��DXGLRYLVXDO�G\QDPLF�DQG�DXGLRYLVXDO
VWDWLF�� LQ� RUGHU� WR� LQYHVWLJDWH� WKH� QHXUDO� VXEVWUDWHV� RI� DXGLRYLVXDO� V\OODELF� SHUFHSWLRQ�� 7KH
GLVFULPLQDWLRQ� WDVN� ZDV� EDVHG� RQ� V\OODEOH� SDLUV�� FRQWUDVWLQJ� WKUHH� IHDWXUHV�� YRZHO� OLS
URXQGLQJ��FRQVRQDQW�SODFH�RI�DUWLFXODWLRQ�DQG�YRLFLQJ��I05,�UHVXOWV�VKRZ�VLJQLILFDQW�DFWLYDWLRQV�
LQ�WKH�VXSHULRU�WHPSRUDO�J\UXV�DQG�LQ�WKH�RFFLSLWDO�FRUWH[�ELODWHUDOO\��DVVRFLDWHG�ZLWK�YLVXDO�SHUFHSWLRQ��
DQG� DOVR� D� UHFUXLWPHQW� RI� WKH� OHIW� 3UHPRWRU� FRUWH[�� 6LJQLILFDQW� HYRNHG� SRWHQWLDO� UHVSRQVHV� WR�
V\OODELF�GLVFULPLQDWLRQ�ZHUH�UHFRUGHG�DURXQG�����PV�DQG�����PV�IROORZLQJ�WKH�RQVHW�RI�WKH�
VHFRQG�VWLPXOXV�RI�WKH�SDLUV��ZKRVH�DPSOLWXGH�ZDV�JUHDWHU�LQ�WKH�G\QDPLF�PRGDOLW\�FRPSDUHG�
WR�WKH�VWDWLF�DXGLRYLVXDO�PRGDOLW\��2XU�UHVXOWV�SURYLGH�DUJXPHQWV�IRU�WKH�LQYROYHPHQW�RI�WKH
VSHHFK�PRWRU�FRUWH[�LQ�VSHHFK�SHUFHSWLRQ��DQG�VXJJHVW�D�PXOWLPRGDO�UHSUHVHQWDWLRQ�RI�VSHHFK�
XQLWV��
0276�&/e6���1HXURSK\VLRORJLH��((*�,50I��SHUFHSWLRQ�DXGLRYLVXHOOH��V\OODEHV���
.(<:25'6��1HXURSK\VLRORJ\��((*�I05,��DXGLRYLVXDO�SHUFHSWLRQ��V\OODEOHV��
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� ,QWURGXFWLRQ�
/·REMHFWLI�JpQpUDO�GH�FHWWH�pWXGH�HVW�XQH�FRQWULEXWLRQ�j�OD�SUpFLVLRQ�GX�UHFUXWHPHQW�GH�]RQHV
FpUpEUDOHV��,50I��HW�GX�WLPLQJ��((*��LPSOLTXpV�GDQV�OHV�SURFHVVXV�GH�SHUFHSWLRQ�GH�OD�SDUROH�
DXGLRYLVXHOOH� HW�� SDU� Oj� PrPH�� GDQV� OD� FRPSUpKHQVLRQ� GX� ODQJDJH� DUWLFXOp�� /·LQWpUrW� G·XQH�
pWXGH� FRXSODQW� VLPXOWDQpPHQW� FHV� GHX[� WHFKQLTXHV� FRQVLVWH� j� UHFXHLOOLU� GHV� GRQQpHV� VXU� OD
ORFDOLVDWLRQ� HW� OH� GpFRXUV� WHPSRUHO� DX� VHLQ� G·XQH� VHXOH� HW� XQLTXH� VHVVLRQ� H[SpULPHQWDOH�
/·DYDQWDJH�GH�FH�UHFXHLO�VLPXOWDQp�UHSRVH�VXU�OH�IDLW�TXH�OHV�SKpQRPqQHV�REVHUYpV��HQUHJLVWUpV
GDQV� GHV� FRQGLWLRQV� H[SpULPHQWDOHV� VLPLODLUHV�� FH� TXL� ODLVVH� SHQVHU� TXH� OHV� SURFHVVXV
DWWHQWLRQQHOV�� VHQVRULHOV� HW� PRWLYDWLRQQHOV� VRQW� LGHQWLTXHV� �'HEHQHU�� 8OOVSHUJHU�� 6LHJHO��
)LHKOHU�� YRQ�&UDPRQ�	�(QJHO�� �������$LQVL�� RQ� pYLWH� OH� ELDLV� SRVVLEOH� GH� OD� YDULDWLRQ� LQWUD�
LQGLYLGXHOOH� ORUV� G·HQUHJLVWUHPHQWV� VpSDUpV�� 6XPE\� 	� 3ROODFN� ������� RQW� GpPRQWUp� TXH� OD�
SHUFHSWLRQ�YLVXHOOH�GX�YLVDJH�GX�ORFXWHXU�DPpOLRUDLW�O·LQWHOOLJLELOLWp�GHV�PRWV�HQ�PLOLHX�EUXLWp�
5RVV��6DLQW�$PRXU��/HDYLWW��-DYLWW�	�)R[H��������Q·REVHUYHQW�SDV�XQH�SURJUHVVLRQ�OLQpDLUH��OH�
JDLQ�pWDQW�PD[LPDO�SRXU�XQ�UDSSRUW�VLJQDO�VXU�EUXLW�GH�����G%��/D�SHUFHSWLRQ�GH�SKRQqPHV�HW�
GH� V\OODEHV�� DSSDUWHQDQW� j� XQH� PrPH� FODVVH� GH� YLVqPHV�� VHPEOH� DXVVL� DPpOLRUpH� SDU� OD
SUpVHQFH� G·LQGLFHV� YLVXHOV� SKRQRORJLTXHV� �6FKZDUW]�� %HUWKRPPLHU� 	� 6DYDULDX[�� ������WRXW�
FRPPH�OD�SHUFHSWLRQ�GHV�DFFHQWV�OH[LFDX[��6FDUERURXJK��.HDWLQJ��%DURQL��&KR��0DWW\V��$OZDQ��
$XHU� 	� %HUQVWHLQ�� ������� &HV� UpVXOWDWV� PRQWUHQW� TXH� OD� SHUFHSWLRQ� YLVXHOOH� D� XQ� LPSDFW
IDYRUDEOH��QRQ�VHXOHPHQW��VXU�O·LQWHOOLJLELOLWp��PDLV�DXVVL�VXU�OD�SHUFHSWLRQ�SUpOH[LFDOH��/H�FDGUH�
WKpRULTXH�VRXV�MDFHQW�TXH�QRXV�DYRQV�UHWHQX�DILQ�G·RUGRQQHU�QRV�UpVXOWDWV�HVW�FHOXL�GH�+LFNRN�
	�3RHSSHO���������TXL�UHSUHQG�O·LGpH�G·XQ�WUDLWHPHQW�GRXEOH��HW�TXL�SRVWXOH�O·H[LVWHQFH�G·XQH�
YRLH� GLWH� YHQWUDOH�� TXL� VHUDLW� RULHQWpH� YHUV� OD� OH[LFDOLWp� �F·HVW�j�GLUH� SULQFLSDOHPHQW� YHUV� OD�
FRPSUpKHQVLRQ� GH� OD� SDUROH��� HW� G·XQH� YRLH� GRUVDOH� TXL� VHUDLW� XQH� LQWHUIDFH� VHQVRUL�PRWULFH�
�SDU�FRQVpTXHQW�LPSOLTXpH�GDQV�OD�SURGXFWLRQ�GH�OD�SDUROH���3UpDODEOHPHQW�j�OD�VXEGLYLVLRQ�HQ
GHX[�YRLHV��GHX[�SUHPLqUHV�©�SKDVHV�ª�HQWUHQW�HQ� MHX� ��FH�VRQW� OHV� WUDLWHPHQWV�DFRXVWLTXH�HW
SKRQpWLFR�SKRQRORJLTXH���OHV�DXWHXUV�HPSORLHQW�OHV�QRWLRQV�G·©�DQDO\VH�VSHFWURWHPSRUHOOH�ª�HW
GH� ©� UpVHDX� SKRQRORJLTXH� ª�� 1RWUH� pWXGH� PHW� HQ� MHX� GHX[� PRGDOLWpV� SHUFHSWLYHV� VH
GLIIpUHQFLDQW�SDU�OD�SUpVHQFH�RX�O·DEVHQFH�GH�PRXYHPHQWV�YLVXHOV�OLQJXLVWLTXHPHQW�SHUWLQHQWV�
1RXV�pYRTXHURQV�SDU�FRQVpTXHQW�OHV�PRGDOLWpV�DXGLRYLVXHOOHV�G\QDPLTXH�HW�VWDWLTXH���O·DLGH
GX� SDUDGLJPH� GH� OD� VRXVWUDFWLRQ� FRJQLWLYH�� QRXV� VRXKDLWRQV� REVHUYHU� OHV� ]RQHV� FpUpEUDOHV�
LPSOLTXpHV�GDQV�OD�SHUFHSWLRQ�YLVXHOOH�GH�OD�SDUROH��'DQV�OD�SHUVSHFWLYH�G·DIILQHU�QRV�GRQQpHV�
QRXV� DYRQV� FKRLVL� GH� FRPSDUHU� GHV� V\OODEHV� &9� VH� GLIIpUHQFLDQW� HQ� IRQFWLRQ� G·XQ� VHXO� WUDLW
GLVWLQFWLI�� /HV� WkFKHV� GH� GLVFULPLQDWLRQ� SUpVHQWHQW� WURLV� FRQWUDVWHV� DX� VHLQ� GHV� SDLUHV�
V\OODELTXHV��8QH�RSSRVLWLRQ�SRUWDLW�VXU�OD�ODELDOLVDWLRQ�YRFDOLTXH��pWLUpH�YV��DUURQGLH�>L�\@���/HV�
GHX[� DXWUHV� RSSRVLWLRQV� pWDLHQW� FRQVRQDQWLTXHV� HW� SRUWDLHQW� VRLW� VXU� OH� YRLVHPHQW�� RX� SOXV
SUpFLVpPHQW� VXU� O·XQ� GHV� LQGLFHV� GH� O·RSSRVLWLRQ� GH� VRQRULWp� HQ� IUDQoDLV�� OH� 'pODL
G·eWDEOLVVHPHQW�GX�9RLVHPHQW�RX�´9RLFH�2QVHW�7LPHµ��927���VRXUGHV�YV��VRQRUHV���>S�E@�HW�>W�
G@���VRLW�VXU�OHV�OLHX[�G·DUWLFXODWLRQ��H[WUD�YV��LQWUD�EXFFDOHV���>S�W@�HW�>E�G@���1RXV�DYRQV�UHWHQX�
FHV� WURLV� WUDLWV� HQ� IRQFWLRQ� GH� OHXU� DSSRUW� YLVXHO� j� OD� SHUFHSWLRQ� GH� OD� SDUROH�� /D� TXHVWLRQ�
SULQFLSDOH� GH� FHWWH� pWXGH� HVW� GH� VDYRLU� VL� O·LQWpJUDWLRQ� GH� OD� GLPHQVLRQ� YLVXHOOH� GDQV� OHV
SURFHVVXV� GH� GLVFULPLQDWLRQ� SKRQRORJLTXH� HVW� VRXV� WHQGXH� SDU� OH� UHFUXWHPHQW� GH� UpJLRQV�
FpUpEUDOHV� GpGLpHV�� RX� SDU� XQH� PRGXODWLRQ� GH� O·DFWLYLWp� GHV� UpVHDX[� LPSOLTXpV� GDQV� OH
WUDLWHPHQW�DXGLWLI�SXU�"�,O�\�D�W�LO�XQH�LPSOLFDWLRQ�GX�FRUWH[�DXGLWLI�SULPDLUH�ORUV�GH�OD�OHFWXUH�
ODELDOH� �&DOYHUW�� %XOOPRUH�� %UDPPHU�� &DPSEHOO�� :LOOLDPV�� 0F*XLUH�� :RRGUXII�� ,YHUVHQ� 	
'DYLG��������"�2Q�SHXW�DXVVL� V·LQWHUURJHU� VXU� OH� WLPLQJ�GHV�GLWV�SURFHVVXV�� HQ�SDUWLFXOLHU� VXU�
XQH�DFFpOpUDWLRQ�pYHQWXHOOH�GH�FHX[�FL�GDQV�OH�FDGUH�GH�OD�SHUFHSWLRQ�DXGLRYLVXHOOH�G\QDPLTXH
�YDQ�:DVVHQKRYH��*UDQW�	�3RHSSHO���������
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� 0pWKRGH�
����� �3DUWLFLSDQWV�
3RXU� FHWWH� pWXGH�� QRXV� DYRQV� UHFUXWp� YLQJW�VL[� SDUWLFLSDQWV� �TXDWRU]H� IHPPHV� HW� GRX]H�
KRPPHV���kJH�PR\HQ����������������3DUPL�FHV�YLQJW�VL[�VXMHWV��VHXOV�RQ]H�G·HQWUH�HX[�RQW�SX�
rWUH�FRQVLGpUpV�ORUV�GH�O·DQDO\VH�GHV�SRWHQWLHOV�pYRTXpV����IHPPHV�HW���KRPPHV���kJH�PR\HQ���
������ �� ������ &H� VRQW� SULQFLSDOHPHQW� GHV� DUWHIDFWV� �PRXYHPHQWV� RFXODLUHV� HW� DUWHIDFWV
FDUGLDTXHV��TXL�RQW�VXVFLWp�O·H[FOXVLRQ�GHV�DXWUHV�SDUWLFLSDQWV��

������ 3URWRFROH�H[SpULPHQWDO�
1RXV�DYRQV�XWLOLVp�XQ�SDUDGLJPH�GH�GLVFULPLQDWLRQ�j�FKRL[�IRUFp�©�$;�ª��'DQV�FH�SDUDGLJPH��
GHX[� VWLPXOL� VRQW� SUpVHQWpV� O·XQ� DSUqV� O·DXWUH� VpSDUpV� SDU� XQH� SDXVH�� $X� VHLQ� G·XQ� HVVDL
FRPSRVp� GH� GHX[� V\OODEHV� RX� GH� GHX[� VWLPXOL� QRQ� SKRQRORJLTXHV�� OHV� SDUWLFLSDQWV� GHYDLHQW�
MXJHU�VL�OH�VHFRQG�VWLPXOXV�pWDLW�LGHQWLTXH��$$��RX�GLIIpUHQW�GX�SUHPLHU��$%���&H�SDUDGLJPH�D
pWp� DSSOLTXp� DX[� GHX[� PRGDOLWpV� DXGLRYLVXHOOH� VWDWLTXH� �$9V�� HW� DXGLRYLVXHOOH� G\QDPLTXH
�$9G���&KDTXH� WkFKH�GH�GLVFULPLQDWLRQ�FRPSUHQDLW�KXLW�FDWpJRULHV��FRQVWLWXpHV�GH����HVVDLV�
VRLW�XQ�WRWDO�GH�����SDLUHV��$ILQ�G·REWHQLU�XQH�OLJQH�GLWH�GH�EDVH�����HVVDLV�H[HPSWV�GH�WRXV
VWLPXOL� pWDLHQW� SUpVHQWpV� GXUDQW� FKDTXH� VHVVLRQ� �$9V� HW�$9G��� /·XWLOLVDWLRQ�GH� ��� LWHPV�SDU�
FDWpJRULHV� HVW� UHQGXH� QpFHVVDLUH� SDU� O·,50I�� DILQ� GH� SRXYRLU� FRPSLOHU� OD� UpSRQVH
KpPRG\QDPLTXH�� DLQVL� TXH� SDU� O·((*� DILQ� G·REWHQLU� GHV� JUDQGHV� PR\HQQHV� VWDWLVWLTXHPHQW
YDOLGHV�� (Q� UDLVRQ� GH� O·DPSOLWXGH� WUqV� IDLEOH� GX� SRWHQWLHO� OLp� j� XQ� pYpQHPHQW� SDU� UDSSRUW� j
O·DFWLYLWp� VSRQWDQpH� GX� FHUYHDX�� LO� HVW� QpFHVVDLUH� G·HQUHJLVWUHU� GH� QRPEUHXVHV� UpSRQVHV
pYRTXpHV� SDU� OH� PrPH� pYpQHPHQW�� /HV� FDWpJRULHV� VRQW� VFLQGpHV� HQ� GHX[� JURXSHV�� O·XQ
FRPSUHQDQW� OHV� SDLUHV� DSSHODQW� XQH� UpSRQVH� ©�LGHQWLTXH�ª� �$$��� HW� O·DXWUH� FRPSUHQDQW� OHV�
SDLUHV�DSSHODQW�XQH�UpSRQVH�©�GLIIpUHQWH�ª��$%���'DQV�FHV�GHX[�JURXSHV��QRXV�DYRQV�LQWURGXLW�
GHV�SDLUHV�QH�IDLVDQW�SDV�SDUWLH�GX�V\VWqPH�SKRQRORJLTXH�GX�IUDQoDLV�FRQWHPSRUDLQ��&HV�SDLUHV
QRQ�SKRQRORJLTXHV�VRQW�XWLOLVpHV�DILQ�GH�IDLUH�DSSDUDvWUH�OHV�]RQHV�FpUpEUDOHV�LPSOLTXpHV�GDQV�
OHV�SURFHVVXV�GH�WUDLWHPHQW�GH�OD�SDUROH��JUkFH�j�OD�PpWKRGH�GH�OD�©�VRXVWUDFWLRQ�FRJQLWLYH�ª��
&HWWH� PpWKRGH� FRQVLVWH� j� PHWWUH� HQ� SODFH� GHX[� FRQGLWLRQV� H[SpULPHQWDOHV� HQ� WRXV� SRLQWV
LGHQWLTXHV�j�O·H[FHSWLRQ�GX�SURFHVVXV�G·LQWpUrW��LFL�OD�GLPHQVLRQ�SKRQRORJLTXH�GHV�VWLPXOL��
��������6WLPXOL�
1RXV� DYRQV� ILOPp� XQH� ORFXWULFH� IUDQFRSKRQH�� VDQV� DFFHQW� LGHQWLILDEOH�� kJpH� GH� ��� DQV
SURQRQoDQW� OHV� V\OODEHV� LVROpPHQW�� (QUHJLVWUpH� j� O·DLGH� G·XQH� FDPpUD� �6RQ\� ';&� '���3DO���
FKDTXH�VpTXHQFH�YLGpR�pWDLW�FRQVWLWXpH�GH�QHXI�LPDJHV��VRLW�XQH�GXUpH�GH�����PLOOLVHFRQGHV
SDU� V\OODEH�� 3RXU� OD� PRGDOLWp� $9� VWDWLTXH�� QRXV� DYRQV� XWLOLVp� OH� VLJQDO� DFRXVWLTXH� DFTXLV
GXUDQW�O·HQUHJLVWUHPHQW�GHV�VpTXHQFHV�ILOPpHV��8QH�LPDJH�IL[H�pWDLW�SURMHWpH�DILQ�GH�SRXYRLU
REVHUYHU� O·LQIOXHQFH� GHV� LQGLFHV� YLVXHOV� G\QDPLTXHV� ORUV� GHV� DQDO\VHV� FRPSDUDQW� OHV� GHX[�
PRGDOLWpV�SHUFHSWLYHV��1RXV�DYRQV�HIIHFWXp�XQ�FDGUDJH�GH�VRUWH�TXH�Q·DSSDUDLVVH�TXH�OH�EDV�GX
YLVDJH�GH�QRWUH�ORFXWULFH��DILQ�GH�OLPLWHU�OHV�GLVWUDFWHXUV�HW�GH�FRQFHQWUHU�O·DWWHQWLRQ�GHV�VXMHWV��

��������&RUSXV�
1RV�VWLPXOL�VRQW�FRQVWLWXpV�G·XQH�SDUW�GH�KXLW�V\OODEHV�QDWXUHOOHV�GX�W\SH�&RQVRQQH�²�9R\HOOH�
�&9����>SL�EL�WL�GL�SX�EX�WX�GX@�HW��G·DXWUH�SDUW��GH�KXLW�V\OODEHV�QDWXUHOOHV�PRGLILpHV�j�O·DLGH�GX
ORJLFLHO�$XGDFLW\���SDLUHV�QRQ�SKRQRORJLTXHV���&HV�SDLUHV�QRQ�SKRQRORJLTXHV�RQW�pWp�FUppHV�j�
SDUWLU�GH�V\OODEHV�QDWXUHOOHV�SURQRQFpHV�SDU�OD�PrPH�ORFXWULFH��1RXV�OHV�DYRQV�PRGLILpHV�DILQ
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GH� OHV� UHQGUH�PpFRQQDLVVDEOHV�� WRXW�G·DERUG�HQ� LQYHUVDQW� OH�GpFRXUV� WHPSRUHO�GHV� LPDJHV�HW
GHV� VRQV�� SXLV� HQ� DSSOLTXDQW� XQH� GLVWRUVLRQ� DX[� VLJQDX[� DFRXVWLTXHV� /HV� V\OODEHV� QRXV� RQW�
SHUPLV� GH� UpDOLVHU� GHV� SDLUHV�PLQLPDOHV�� /HV� SDLUHV� V\OODELTXHV� V·RSSRVDQW� SDU� XQ� VHXO� WUDLW
DUWLFXODWRLUH�SHUWLQHQW�RQW�pWp�FRQVWUXLWHV�DILQ�G·pWXGLHU�WURLV�FRQWUDVWHV�RSpUDWRLUHV�HQ�IUDQoDLV
FRQWHPSRUDLQ�� &HV� SDLUHV� PLQLPDOHV� GLIIqUHQW� HQ� IRQFWLRQ� GH� OD� ODELDOLVDWLRQ� �pWLUpH� YV��
DUURQGLH�>L�\@��SRXU�O·RSSRVLWLRQ�YRFDOLTXH��HQ�IRQFWLRQ�GX�YRLVHPHQW��VRXUGHV�YV��VRQRUHV���>S�
E@�HW�>W�G@���HW�GHV�OLHX[�G·DUWLFXODWLRQ��H[WUD�YV��LQWUD�EXFFDOHV���>S�W@�HW�>E�G@����

��������3DUDGLJPH�,50I�((*�
1RXV� DYRQV� XWLOLVp� XQ� SDUDGLJPH� G·,50I� pYpQHPHQWLHO� j� LQWHUYDOOH� IL[H�� /HV� UpSRQVHV
KpPRG\QDPLTXHV�OLpHV�DX[�VWLPXOL�G·LQWpUrW��GDQV�XQH�FRQGLWLRQ�GRQQpH��RQW�pWp�PR\HQQpHV�
(QVXLWH��OD�UpSRQVH�PR\HQQH��OLpH�DX[�VWLPXOL�GLWV�GH�©�FRQWU{OH�ª��D�pWp�VRXVWUDLWH�j�OD�UpSRQVH�
DX[�VWLPXOL�DXGLRYLVXHOV�G\QDPLTXHV�HW�VWDWLTXHV��'XUDQW�O·DFTXLVLWLRQ�G·XQ�YROXPH�FpUpEUDO���
VHF���� �����PV� pWDLHQW� UpVHUYpHV�SRXU� OD� SUpVHQWDWLRQ�GHV�SDLUHV� GH� VWLPXOL�� /D�SpULRGH�SUp�
VWLPXOL�GXUDLW�����PV��1RV�V\OODEHV�GXUDQW�����PV�HW�O·LQWHUYDOOH�LQWHU�VWLPXOL�pWDQW�GH�����PV��
OD�GXUpH� WRWDOH�GH�SUpVHQWDWLRQ�HVW�GH������PV� �GHX[� IRLV�����PV�SOXV�����PV��� /D� IHQrWUH
G·DQDO\VH�GHV�SRWHQWLHOV�pYRTXpV�GpEXWH�����PV�DYDQW�OH�GpEXW�GX�VHFRQG�VWLPXOXV������PV���
/D� SpULRGH� SRVW�VWLPXOL� GXUDLW� ���� PV�� 3DU� FRQVpTXHQW�� OD� IHQrWUH� G·DQDO\VH� GHV� SRWHQWLHOV
pYRTXpV�VH�WHUPLQDLW�����PV�DYDQW�OH�GpEXW�GHV�JUDGLHQWV�VXEVpTXHQWV��/HV�JUDGLHQWV�VRQW�OHV�
SpULRGHV�G·DFTXLVLWLRQ�G·XQ�YROXPH�FpUpEUDO�GXUDQW� OHVTXHOOHV�XQ�EUXLW� LPSRUWDQW�HVW�JpQpUp�
SDU�OH�VFDQQHU��&H�EUXLW�HVW�G��j�O·DOWHUQDQFH�GHV�FKDPSV�PDJQpWLTXHV�LQWHQVHV��'HV�pOHFWURGHV�
DPDJQpWLTXHV�HQ�FKORUXUH�G·DUJHQW�RQW�pWp�XWLOLVpHV��UHOLpHV�j�GHV�DPSOLILFDWHXUV�GLIIpUHQWLHOV�j
IDLEOH� EUXLW�� 'H� SOXV�� OHV� VLJQDX[� ((*� VRQW� SDUDVLWpV� SDU� O·DFWLYLWp� FDUGLDTXH� GX� VXMHW�� 3DU�
FRQVpTXHQW��LO�HVW�QpFHVVDLUH�GH�UpDOLVHU�XQH�DFTXLVLWLRQ�VLPXOWDQpH�GH�O·pOHFWURFDUGLRJUDPPH
�(&*��� j� O·DLGH�G·XQ�DPSOLILFDWHXU� �3K\VLRJDUG��%UXNHU�6$5/��:LVVHPERXUJ�)UDQFH��� DILQ�GH
SRXYRLU�SURFpGHU�DX�ILOWUDJH�GH�FHW�DUWHIDFW�FDUGLDTXH��2W]HQEHUJHU��*RXQRW��0DUUHU��1DPHU�	�
0HW]�/XW]���������/HV�VLJQDX[�((*�HW�(&*�RQW�pWp�HQUHJLVWUpV�j�OD�IUpTXHQFH�GH������+]��'L[�
QHXI�pOHFWURGHV�G·LQWpUrW�RQW�pWp�XWLOLVpHV�GXUDQW�FKDTXH�VHVVLRQ��HOOHV�pWDLHQW�SODFpHV�VHORQ�XQH�
GLVSRVLWLRQ�QRUPDOLVpH�DSSHOpH�©�V\VWqPH�������ª��

� 5pVXOWDWV�
����� �5pVXOWDWV���&RPSRUWHPHQWDX[�
8QH� LQWHUDFWLRQ� VLJQLILFDWLYH� HVW� REVHUYpH� HQWUH� QRV� GHX[�PRGDOLWpV� HW� OHV� GLIIpUHQWHV� SDLUHV
SRXU�OHV�VFRUHV�GH�GLVFULPLQDWLRQ��)������� �������S�����������HW�SRXU�OHV�WHPSV�GH�UpSRQVH�
�)������� ������ S���������� /HV� SDLUHV� V\OODELTXHV� GLVFULPLQpHV� OH�PRLQV� HIILFDFHPHQW� VRQW
FHOOHV�PHWWDQW�HQ�MHX�OD�ODELDOLWp�HQ�$9�VWDWLTXH������������F·HVW�DXVVL�O·LQGLFH�OH�SOXV�OHQWHPHQW�
LGHQWLILp� ����� PV��� /HV� VWLPXOL� QRQ� SKRQRORJLTXHV� HQ� $9� VWDWLTXH� ������ ��� HW� HQ� $9�
G\QDPLTXH��������VRQW�VLJQLILFDWLYHPHQW�PRLQV�ELHQ�GLVFULPLQpHV�TXH�OHV�DXWUHV��KRUPLV�OHV
SDLUHV�V·RSSRVDQW�VXU�OH�OLHX�G·DUWLFXODWLRQ�HQ�$9�VWDWLTXH�����������
������ 5pVXOWDWV���3RWHQWLHOV�pYRTXpV�
/D�ILJXUH���PRQWUH�OHV�SRWHQWLHOV�pYRTXpV�UHFXHLOOLV�VXU�O·pOHFWURGH�)]��YHUWH[�IURQWDO���2Q�SHXW�
REVHUYHU� GHX[� SLFV� VLJQLILFDWLIV� HQ�PRGDOLWp�$9�G\QDPLTXH� �OLJQH� URXJH�� XQH� RQGH� SRVLWLYH
DXWRXU� GH� ���� PV� HW� XQH� QpJDWLYH� DXWRXU� GH� ���� PV�� 2Q� FRQVWDWH� TXH� O·DPSOLWXGH� GHV
SRWHQWLHOV�pYRTXpV�HQ�PRGDOLWp�$9�G\QDPLTXH�HVW�VXSpULHXUH�j�FHOOH�HQUHJLVWUpH�HQ�PRGDOLWp
$9�VWDWLTXH��HW�FH��GH�IDoRQ�VLJQLILFDWLYH�DXWRXU�GH�����PV��3RXU�OHV�WURLV�FRQWUDVWHV��ODELDOLWp�
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7� ������ S��� ������ OLHX[� G·DUWLFXODWLRQ� �� 7  ����� S � ����� �� YRLVHPHQW� �� 7� ������ S���
��������

�
),*85(�����3RWHQWLHOV�pYRTXpV�SDU�OHV�UpSRQVHV�FRUUHFWHV�j�OD�GLVFULPLQDWLRQ�GHV�WURLV�FRQWUDVWHV�
SKRQRORJLTXHV��HQ�URXJH���$9�G\QDPLTXH���HQ�QRLU���$9�VWDWLTXH���/D�IHQrWUH�WHPSRUHOOH�
V·pWHQG�GH������j�������PV���OD�OLJQH�YHUWLFDOH�UHSUpVHQWH�OH�GpEXW�GX�VHFRQG�VWLPXOXV��

������ 5pVXOWDWV���,50I�
/D� ILJXUH���PRQWUH� OHV� UpVXOWDWV� ,50I�SRXU� OHV� UpSRQVHV�DX[�SDLUHV�GLIIpUHQWHV�GDQV� OHV�GHX[
PRGDOLWpV��/H�FRUWH[�WHPSRUDO�VXSpULHXU�HVW�UHFUXWp�GDQV�OHV�GHX[�KpPLVSKqUHV�SRXU�OHV�GHX[
PRGDOLWpV� HW� SDU� WRXV� OHV� W\SHV� GH� VWLPXOL�� /D� UpJLRQ� 07�9�� GX� FRUWH[� RFFLSLWDO� DSSDUDLW
DFWLYpH�XQLTXHPHQW�HQ�$9�G\QDPLTXH��'H�SOXV��XQH�]RQH�GX�FRUWH[�SUpPRWHXU�HVW�DFWLYpH�SDU
OHV�FRQWUDVWHV�GH�YRLVHPHQW�HW�GH�OLHX[�G·DUWLFXODWLRQ��ORUV�GH�OD�SUpVHQWDWLRQ�$9�G\QDPLTXH��

�
),*85(�����$FWLYDWLRQV�VLJQLILFDWLYHV�j�XQ�QLYHDX�S�������D\DQW�XQH�pWHQGXH�VXSpULHXUH�j����

YR[HOV��

����'LVFXVVLRQ�
/·LQIOXHQFH� GH� OD� GLPHQVLRQ� G\QDPLTXH� GHV� PRXYHPHQWV� YLVXHOV� VH� FDUDFWpULVHQW� GDQV� QRV
UpVXOWDWV�j�GHX[�QLYHDX[��7RXW�G·DERUG��OHV�SRWHQWLHOV�pYRTXpV�SDU�OD�PRGDOLWp�$9�VWDWLTXH�RQW
XQH�DPSOLWXGH�SOXV�IDLEOH�TXH�FHX[�pYRTXpV�HQ�PRGDOLWp�$9�G\QDPLTXH��/·pWXGH�GH�3RQWRQ��
$XHU� 	� %HUQVWHLQ� ������� UDSSRUWH� XQ� HIIHW� VLPLODLUH�� REVHUYDQW� XQ� UHQIRUFHPHQW� ORUV� GHV�
SUpVHQWDWLRQV�DXGLRYLVXHOOHV�GH�O·RQGH��1RXV�Q·REVHUYRQV�SDV�GH�GLIIpUHQFH�VLJQLILFDWLYH�HQWUH�
OHV� GHX[� PRGDOLWpV� j� O·LQVWDU� GH� O·pWXGH� GH� 9DQ� :DVVHQKRYH� HW� DO�� ������ /·LQIOXHQFH� GHV�
PRXYHPHQWV�G\QDPLTXHV�DSSDUDLW�GH�IDoRQ�SUpFRFH�GqV�����PV��HW�VH�SRXUVXLW�DX[�DOHQWRXUV
GH�����PV��/D�VRXVWUDFWLRQ�GHV�DFWLYDWLRQV�,50I�VXVFLWpHV�SDU�OD�PRGDOLWp�$9�G\QDPLTXH��SDU�
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UDSSRUW� j� OD� PRGDOLWp� $9� VWDWLTXH�� PHW� HQ� pYLGHQFH�� GDQV� OHV� GHX[� KpPLVSKqUHV�� GHV
DFWLYDWLRQV� VLJQLILFDWLYHPHQW� SOXV� pOHYpHV� GDQV� OD� SDUWLH� LQIpULHXUH� GX� FRUWH[� RFFLSLWR�
WHPSRUDO��HW�ORFDOLVpHV�GDQV�OHV�DLUHV�GH�%URGPDQQ����HW�����&HWWH�UpJLRQ�HVW�DFWLYpH�SDU�WRXV
W\SHV� GH� PRXYHPHQWV� �7RQJ�� ������� LQFOXDQW� OHV� PRXYHPHQWV� RURIDFLDX[� LQKpUHQWV� j� OD�
SURGXFWLRQ�GH�OD�SDUROH��&RQWUDLUHPHQW�DX[�GRQQpHV�GH�&DOYHUW�HW�DO����������OHV�UpVXOWDWV�GH�OD�
VRXVWUDFWLRQ�HQWUH�OHV�FDUWHV�G·DFWLYDWLRQ�REWHQXHV��ORUV�GH�OD�SUpVHQWDWLRQ�$9�G\QDPLTXH�SDU�
UDSSRUW�j�O·$9�VWDWLTXH��QH�PRQWUHQW�SDV�G·DFWLYDWLRQ�SOXV�PDUTXpH�GX�FRUWH[�DXGLWLI�SULPDLUH
�J\UXV� GH� +HVFKO� �� $LUHV� GH� %URGPDQQ� ��� HW� ����� HQ� SUpVHQFH� GHV� VHXOV� PRXYHPHQWV�
RURIDFLDX[� ODQJDJLHUV�� 1RV� UpVXOWDWV� SODLGHQW� HQ� IDYHXU� G·XQH� PRGXODWLRQ� GH� O·DFWLYLWp
FpUpEUDOH� ORUV�GH� OD�SHUFHSWLRQ�$9�G\QDPLTXH�� VDQV�SRXU�DXWDQW�TX·XQH� UpJLRQ� VRLW�GpYROXH
VSpFLILTXHPHQW�DX�WUDLWHPHQW�GHV�LQGLFHV�YLVXHOV��/·DFWLYDWLRQ�GX�FRUWH[�SUpPRWHXU�pYRTXH�OHV�
QHXURQHV�PLURLUV��5L]]RODWWL�	�&UDLJKHUR���������/·pYHQWXDOLWp�TXH�FHX[�FL�SUHQQHQW�SDUW�GDQV�
OD� SHUFHSWLRQ� GH� OD� SDUROH� HVW� HQFRUH� HQ� GpEDW� �+LFNRN�� ����� �� 6NLSSHU�� YDQ�:DVVHQKRYH��
1XVEDXP�	� 6PDOO�� ������� PDLV� VHPEOH� DSSX\pH� SDU� QRV� UpVXOWDWV�� /HV� SUHPLqUHV� TXHVWLRQV�
UHODWLYHV� DX� U{OH� HW� O·LPSOLFDWLRQ� GHV� DLUHV� PRWULFHV� GDQV� OD� SHUFHSWLRQ� YHUEDOH� RQW� pWp
VRXOHYpHV�SDU�OD�SUpVHQFH�G·DFWLYDWLRQ�GH�O·DLUH�GH�%URFD��GDQV�GHV�WkFKHV�Q·LPSOLTXDQW�DXFXQH�
SURGXFWLRQ� DUWLFXOpH� �3ULFH�� :LVH�� :DUEXUWRQ�� 0RRUH�� +RZDUG�� 3DWWHUVRQ�� )UDFRZLDN� 	
)ULVWRQ���������/D�GpFRXYHUWH�GX�V\VWqPH�GHV�QHXURQHV�PLURLUV�D�PXOWLSOLp�OHV�LQWHUURJDWLRQV
VXU�O·LPSOLFDWLRQ�GHV�UpJLRQV�PRWULFHV�GDQV�OD�SHUFHSWLRQ�GH�OD�SDUROH��*DOOHVH��)DGLJD��)RJDVVL�
	�5L]]RODWWL������� ��5L]]RODWWL��)DGLJD��*DOOHVH�	�)RJDVVL���������/H�PRGqOH�j�GHX[�YRLHV�GH�
+LFNRN� 	� 3RHSSHO� ������� SRVWXOH� TXH� O·DLUH� GH� %URFD� HW� OD� SDUWLH� VXSpULHXUH� GH� O·DLUH
SUpPRWULFH� �$%� ��� IRQW� SDUWLH� GH� OD� YRLH� GRUVDOH�� 'DQV� QRWUH� pWXGH�� OD� GLVFULPLQDWLRQ�� HQ�
PRGDOLWp� $9� G\QDPLTXH�� GHV� V\OODEHV� V·RSSRVDQW� VXU� OH� YRLVHPHQW� HW� VXU� OHV� OLHX[�
G·DUWLFXODWLRQ�HVW�DVVRFLpH�j�O·DFWLYDWLRQ�VLJQLILFDWLYH�G·XQH�UpJLRQ�GX�FRUWH[�SUpPRWHXU��$%����
/HV�FRRUGRQQpHV�GHV�SLFV�REVHUYpV��YRLVHPHQW���[� �������\� ������]� ������OLHX[�G·DUWLFXODWLRQ�
��[� �������\� ������]� �����VRQW�j�PHWWUH�HQ�SDUDOOqOH�DYHF�FHOOHV�UDSSRUWpHV��[� �������\� ��
�� �� ]�  � ���� GDQV� O·pWXGH� GH� :LOVRQ�� 6D\JLQ�� 6HUHQR�� 	� ,DFRERQL� �������� &HV� DXWHXUV� RQW�
FRQVWDWp�XQ� UHFRXYUHPHQW�GHV� DFWLYDWLRQV� OLpHV�j� OD�SHUFHSWLRQ�SDVVLYH�GH� V\OODEHV�&9�� DYHF
FHOOHV� OLpHV� j� OD� SURGXFWLRQ� RUDOH� GHV� PrPHV� V\OODEHV�� &RQWUDLUHPHQW� j� FHV� WUDYDX[�� QRV
DQDO\VHV�HQ�FHUYHDX�HQWLHU�UpYqOHQW�GHV�DFWLYDWLRQV�GX�FRUWH[�SUpPRWHXU��DORUV�TXH�:LOVRQ�HW�
DO�� �������RQW�SURFpGp�j�XQH�DQDO\VH�HQ� UpJLRQV�G·LQWpUrW��1pDQPRLQV��Q·D\DQW�SDV�PHQp�GH
SKDVH� GH� ORFDOLVDWLRQ�PRWULFH�� QRXV� SRXYRQV� VHXOHPHQW� FRQVWDWHU� OD� VLPLODULWp� GH� QRV� SLFV�
/·LPSOLFDWLRQ�GX�FRUWH[�SUpPRWHXU�SHXW�FRQVWLWXHU�XQ�OLHQ�HQWUH�OD�SHUFHSWLRQ�HW�OD�SURGXFWLRQ�
GH� OD�SDUROH��YLD� OH� UpVHDX�DUWLFXODWRLUH�GH� OD�YRLH�GRUVDOH� WHO�TXH�SURSRVp�SDU� OH�PRGqOH�GH�
+LFNRN�HW�3RHSSHO����������O·LQVWDU�GH�FH�PRGqOH�TXL�UHFRQQDLW�XQH�LQIOXHQFH�UpFLSURTXH�GHV
GHX[� YRLHV� O·XQH� VXU� O·DXWUH�� OH� FRQFHSW� GH� UHSUpVHQWDWLRQ� SHUFHSWXR�PRWULFH� DYDQFp� SDU�
6FKZDUW]��%DVLUDW��0pQDUG�� 6DWR� ������� UHWLHQW�QRWUH� DWWHQWLRQ�� /HV� DXWHXUV� FRQVLGqUHQW� TXH�
O·DFWLRQ�IDoRQQH�OD�SHUFHSWLRQ�HW�YLFH�YHUVD��&HUWDLQHV�FRPSRVDQWHV�GX�V\VWqPH�GHV�QHXURQHV
PLURLUV� SRXUUDLHQW� FRQVWLWXHU� XQ� VXEVWUDW� LPSRUWDQW� GDQV� XQ� WHO� PpFDQLVPH�� $X� YX� GH� QRV
UpVXOWDWV��RQ�SHXW� HQYLVDJHU�TXH�GDQV�GHV� FRQGLWLRQV�SHUWXUEpHV�� OD� FRPSRVDQWH�PRWULFH�GHV�
UHSUpVHQWDWLRQV� LQWHUYLHQQH� GDQV� OH� SURFHVVXV� GH� SHUFHSWLRQ� GH� OD� SDUROH�� 3DUPL� OHV
QRPEUHXVHV�TXHVWLRQV�TXL�GHPHXUHQW��RQ�SHXW�V·LQWHUURJHU�VXU�OD�QpFHVVLWp�GH�OD�SHUFHSWLRQ�GHV
LQGLFHV�YLVXHOV�GDQV�XQ�WHO�PpFDQLVPH��(Q�HIIHW�� VL� OD�SHUFHSWLRQ�YLVXHOOH�HVW�QpFHVVDLUH�SRXU
O·DFFqV� j� OD� FRPSRVDQWH� PRWULFH� GHV� UHSUpVHQWDWLRQV�� SRXUTXRL� Q·REVHUYRQV�QRXV� SDV� GHV�
DFWLYDWLRQV�GX�FRUWH[�SUpPRWHXU�ORUV�GH�OD�GLVFULPLQDWLRQ�GHV�SDLUHV�V·RSSRVDQW�VXU�OH�GHJUp�GH
ODELDOLVDWLRQ�GHV�YR\HOOHV�"�&HOD�SRXUUDLW� VXJJpUHU�TXH� O·LPSOLFDWLRQ�GX�FRUWH[�SUpPRWHXU�HVW
GDYDQWDJH� OLpH� j� OD� FRPSRVDQWH� PRWULFH� GHV� UHSUpVHQWDWLRQV� SOXW{W� TX·j� OD� SHUFHSWLRQ� GHV
LQGLFHV�YLVXHOV��'XERLV��2W]HQEHUJHU��*RXQRW��6RFN��0HW]�/XW]���������
�
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5HPHUFLHPHQWV�
&H� WUDYDLO� D� pWp� ILQDQFp� SDU� XQ� SURJUDPPH�GH� OD�0DLVRQ� ,QWHUXQLYHUVLWDLUH� GHV� 6FLHQFHV� GH
O·+RPPH�$OVDFH��0,6+$��������������©�3HUWXUEDWLRQV�HW�5pDMXVWHPHQWV���SDUROH�QRUPDOH�YV�
SDUROH� SDWKRORJLTXH� ª�� SDU� XQH� $15� ´'2&9$&,0µ� DWWULEXpH� j� O·,QVWLWXW� GH� 3KRQpWLTXH� GH
6WUDVERXUJ���8�5��/L/3D��(�5��3DUROH�HW�&RJQLWLRQ�HW�SDU� OH�SURMHW�GX�&6�GH�8G6�*XWHQEHUJ�
6WUDVERXUJ�������������

5pIpUHQFHV�
&$/9(57��*��$���%8//025(��(��7���%5$00(5��0��-���&$03%(//��5���:,//,$06��6��&��5���0&*8,5(��3��
.���:22'58))��3��:��5��� ,9(56(1��6��'��	�'$9,'��$��6�� ��������$FWLYDWLRQ�RI�DXGLWRU\�FRUWH[�
GXULQJ�VLOHQW�OLSUHDGLQJ��6FLHQFH����������������
'(%(1(5��6���8//63(5*(5��0���6,(*(/��0���),(+/(5��.���921�&5$021��<��'��	�(1*(/��$��.����������
7ULDO�E\�WULDO�FRXSOLQJ�RI�FRQFXUUHQW�HOHFWURHQFHSKDORJUDP�DQG�IXQFWLRQDO�PDJQHWLF�UHVRQDQFH
LPDJLQJ� LGHQWLILHV� WKH� G\QDPLFV� RI� SHUIRUPDQFH� PRQLWRULQJ�� 7KH� -RXUQDO� RI� 1HXURVLFHQFH��
���������
'8%2,6�� &��� 27=(1%(5*(5�� +��� *28127�� '��� 62&.�� 5�� 	� 0(7=�/87=�� 0��1�� �������� 9LVHPLF�
SURFHVVLQJ� LQ�DXGLRYLVXDO�GLVFULPLQDWLRQ�RI�QDWXUDO�VSHHFK��$�VLPXOWDQHRXV� I05,�((*�VWXG\��
1HXURSV\FKRORJLD�
*$//(6(��9���)$',*$��/���)2*$66,��/��	�5,==2/$77,��*����������$FWLRQ�UHFRJQLWLRQ�LQ�WKH�SUHPRWRU�
FRUWH[��%UDLQ����������������
+,&.2.��*����������(LJKW�3UREOHPV�IRU�WKH�0LUURU�1HXURQ�7KHRU\�RI�$FWLRQ�8QGHUVWDQGLQJ�LQ
0RQNH\V�DQG�+XPDQV��-RXUQDO�RI�&RJQLWLYH�1HXURVFLHQFH��������������������
27=(1%(5*(5��+���*28127��'���0$55(5��&���1$0(5��,��-��	�0(7=�/87=��0��1����������5HOLDELOLW\�
RI�,QGLYLGXDO�)XQFWLRQDO�05,�%UDLQ�0DSSLQJ�RI�/DQJXDJH��1HXURSV\FKRORJ\���������
321721��&��:���$8(5��(��7��	�%(5167(,1��/��(�� ��������1HXURFRJQLWLYH�EDVLV� IRU�DXGLR�YLVXDO�
VSHHFK� SHUFHSWLRQ�� HYLGHQFH� IURP� HYHQW�UHODWHG� SRWHQWLDOV�� �WK� ,QWHUQDWLRQDO� &RQIHUHQFH� RQ�
6SRNHQ�/DQJXDJH�3URFHVVLQJ��'(19(5��86$����
35,&(�� &�� -��� :,6(�� 5�� -�� 6��� :$5%85721�� (�� $��� 0225(�� &�� -��� +2:$5'�� '��� 3$77(5621�� .���
)5$&2:,$.��5��6��-��	�)5,6721��.��-����������+HDULQJ�DQG�VD\LQJ�7KH�IXQFWLRQDO�QHXUR�DQDWRP\�
RI�DXGLWRU\�ZRUG�SURFHVVLQJ��%UDLQ�������
5,==2/$77,��*��	�&5$,*+(52��/����������7KH�PLUURU�QHXURQ�V\VWHP��$QQXDO�5HYLHZ�1HXURVFLHQFH��
�������������
5,==2/$77,�� *��� )$',*$�� /��� *$//(6(�� 9�� 	� )2*$66,�� /�� �������� 3UHPRWRU� FRUWH[� DQG� WKH�
UHFRJQLWLRQ�RI�PRWRU�DFWLRQV��&RJQLWLYH�EUDLQ�UHVHDUFK�������������
5266��/��$���6$,17�$0285��'���/($9,77��9��0���-$9,77��'��&��	�)2;(��-��-����������'R�<RX�6HH�
:KDW� ,� $P� 6D\LQJ"� ([SORULQJ� 9LVXDO� (QKDQFHPHQW� RI� 6SHHFK� &RPSUHKHQVLRQ� LQ� 1RLV\
(QYLURQPHQWV��&HUHEUDO�&RUWH[�����
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