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�$SDUHL[HUj�D��(VWXGLRV�&DWDODQHV����6DQWD�)H��$UJHQWLQD��8QLYHUVLGDG�1DFLRQDO�GHO�/LWRUDO���
-HV~V�-LPpQH]��8QLYHUVLWDW�GH�9DOqQFLD� �
0DULD�5RVD�/ORUHW��8QLYHUVLWDW�GH�%DUFHORQD� �

���/$�)212/2*,$�'(5,9$&,21$/�
(Q�OHV�DQjOLVLV�GHULYDFLRQDOV�FOjVVLTXHV��HQV�WUREHP�DPE�XQD�IRUPD�IRQROzJLFD�G¶HQWUDGD�

L� XQD� IRUPD� IRQqWLFD� GH� VRUWLGD� UHODFLRQDGHV� SHU� XQ� FRQMXQW� GH� UHJOHV�� HQ� JHQHUDO� EDVWDQW�
HVSHFtILTXHV��TXH�V¶DSOLTXHQ�HQ�XQ�RUGUH�IL[��O
DSOLFDFLy�G
XQD�UHJOD�TXDOVHYRO�GyQD�XQ�UHVXOWDW�
TXH�VHUYHL[�FRP�D�EDVH�SHU�D�OD�UHJOD�VHJ�HQW��3HU�H[HPSOH��HQ�PROWHV�YDULHWDWV�GHO�YDOHQFLj�HV�
GRFXPHQWD�XQ�IHQRPHQ�G¶KDUPRQLD�YRFjOLFD�SHO�TXDO�OD��>��jWRQD�ILQDO�HV�SURQXQFLD�FRP�D�>#@�
L�>o@�TXDQ�pV�SUHFHGLGD�SHU�OHV�YRFDOV�PLWMDQHV�REHUWHV�WzQLTXHV�>#@�L�>o@��UHVSHFWLYDPHQW��WHUUD�
>ªQ#O#@�� URVD� >ªOoWo@� �FIU�� &RORPLQD� ������ +XDOGH� ������ -LPpQH]� ������ ������ ������� (Q�
DTXHVWHV� YDULHWDWV�� KL� DFWXHQ� GXHV� UHJOHV�� XQD� UHJOD� G¶DFFHQWXDFLy� JHQHUDO� HQ� FDWDOj�� TXH�
GHILQLP�LQIRUPDOPHQW�HQ���D���L�OD�UHJOD�G¶KDUPRQLD�TXH�SUHVHQWHP�HQ���E����

����
D�� 5HJOD�G¶DFFHQWXDFLy��$FFHQWXHX�FRP�D�SODQHV� OHV�SDUDXOHV�DFDEDGHV�HQ�YRFDO� L�

FRP�D�DJXGHV�OHV�SDUDXOHV�DFDEDGHV�HQ�FRQVRQDQW��
E�� 5HJOD�G¶KDUPRQLD�� �>�� jWRQD� ILQDO�HVGHYp� >#@� L� >o@�GDUUHUH�GH� >#@� L� >o@� WzQLTXHV��

UHVSHFWLYDPHQW��
(Q�HO�SDUODU�GH�OD�&DQ\DGD�GH�%LDU��OD�UHJOD�G¶KDUPRQLD�QRPpV�DIHFWD�OHV�SDUDXOHV�DPE�

µo¶�WzQLFD��$UD�Ep��HO�UHVXOWDW�ILQDO�QR�pV�XQD�VHT�qQFLD�GH�GXHV�µo¶�HQ�VtOÂODEHV�DGMDFHQWV��MD�
TXH� V¶KL� GRFXPHQWD� XQ� VHJRQ� SURFpV�� HO� WDQFDPHQW� GH� OHV� µo¶�� H[FHSWH� OHV� µo¶� WzQLTXHV� TXH�
�������������������������������������������������
�$TXHVW� WUHEDOO� IRUPD�SDUW�GHOV�SURMHFWHV�%))�����������SHU�DO�SULPHU�DXWRU� L�%))����������SHU�DO�VHJRQ�� ILQDQoDWV�SHO�0LQLVWHULR� GH� &LHQFLD� \� 7HFQRORJtD�� (Q� HO� FDV� GHO� VHJRQ� DXWRU�� WDPEp� KD� FRPSWDW� DPE� HO� VXSRUW� GHO� 'HSDUWDPHQW�G
8QLYHUVLWDWV��5HFHUFD�L�6RFLHWDW�GH�OD�,QIRUPDFLy��*HQHUDOLWDW�GH�&DWDOXQ\D��JUXS�GH�UHFHUFD�����6*5��������(O�WUHEDOO�pV�
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DSDUHL[HQ�HQ�XQD�VtOÂODED�WUDYDGD�ILQDO�GH�SDUDXOD��FIU��&RORPLQD�������+XDOGH������L��SHU�D�
XQD�DQjOLVL�HQ�WHUPHV�RSWLPDOV��-LPpQH]��������$TXHVW�SURFpV�V¶KD�GHVJORVVDW�HQ�GXHV�UHJOHV�
GH� WDQFDPHQW��XQD�TXH� WDQFD� OD�YRFDO� WzQLFD� µo¶�H[FHSWH�HQ�VtOÂODED� WUDYDGD� ILQDO�GH�SDUDXOD�
��D��L�XQD�DOWUD�TXH�FRQYHUWHL[�HQ�µL¶�WRWHV�OHV�µo¶�jWRQHV���E����/HV�GXHV�UHJOHV�GH�WDQFDPHQW�
HV�SRGHQ�IXVLRQDU�VHJXUDPHQW�HQ�XQD�VROD�UHJOD��SHUz�SUHIHULP�VHJXLU�DTXt�OD�SURSRVWD�LQLFLDO�
GH�&RORPLQD���������

����
D�� 5HJOD� GH� WDQFDPHQW� ,�� /D� YRFDO� PLWMDQD� REHUWD� WzQLFD� µo¶� HV� FRQYHUWHL[� HQ�

WDQFDGD��H[FHSWH�HQ�VtOÂODED�WUDYDGD�ILQDO�GH�SDUDXOD��
E�� 5HJOD�GH�WDQFDPHQW�,,��/D�YRFDO�PLWMDQD�jWRQD�µo¶�HV�FRQYHUWHL[�HQ�WDQFDGD��

$� OD�&DQ\DGD�� SHU� REWHQLU� HOV� UHVXOWDWV� FRUUHFWHV�� OHV� UHJOHV� V¶KDQ�G¶DSOLFDU� HQ� O¶RUGUH�
µ5HJOD�G¶DFFHQWXDFLy�→�5HJOD�G¶KDUPRQLD�→�5HJOD�GH� WDQFDPHQW� ,�→�5HJOD�GH� WDQFDPHQW�
,,¶�� GH�PDQHUD� TXH� OD� VRUWLGD� GH� FDGD� UHJOD� IXQFLRQL� G¶HQWUDGD� SHU� D� OD� UHJOD� VHJ�HQW� ��D���
/¶DSOLFDFLy�GH�GXHV�UHJOHV�HQ�XQ�RUGUH�GLIHUHQW��SHU�H[HPSOH��OD�UHJOD�G¶KDUPRQLD�L�OD�UHJOD�GH�
WDQFDPHQW�,��SURGXHL[�XQ�UHVXOWDW�LQFRUUHFWH���E����

����
D�� � � E��
(QWUDGD�� �AoK>�� �Mo�Q>�>K�� (QWUDGD�� �AoK>�� ��Mo�Q>�>K���
$FFHQWXDFLy�� ªAoK>� Mo�Q>ª�>K� $FFHQWXDFLy�� ªAoK>� Mo�Q>ª�>K�
+DUPRQLD�� ªAoKo� ²� 7DQFDPHQW�,�� ªALK>� ²�
7DQFDPHQW�,�� ªALKo� ²� +DUPRQLD�� ²� ²�
7DQFDPHQW�,,��ªALKL� ML�Q>ª�>K� 7DQFDPHQW�,,�� ²� ML�Q>ª�>K�

���������������������������������������������������������������������������������������������������������������������������������������������������������
OD�YHUVLy�DPSOLDGD�G
XQD�SUHVHQWDFLy�TXH�HOV�DXWRUV�YDQ� IHU�D� OD�8QLYHUVLWDW�$XWzQRPD�GH�%DUFHORQD�HO����GH�VHWHPEUH�GH�
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5HVXOWDW�� >ªALKL@� >ML�Q>ª�>K@�� 5HVXOWDW�� � >ªALK>@� >ML�Q>ª�>K@�
3HU� Ep� TXH� V¶REWLQJXLQ� HOV� UHVXOWDWV� DGLHQWV�� O¶DQjOLVL� GHULYDFLRQDO� SODQWHMD� GLYHUVRV�

LQFRQYHQLHQWV�� 3HU� FRPHQoDU�� REOLJD� D� SRVWXODU� IRUPHV� LQWHUPqGLHV� DEVWUDFWHV� L� LQH[LVWHQWV��
FRP� DUD� µªAoKo¶� D� OD� &DQ\DGD�� O
HVWDWXV� GH� OHV� TXDOV� QR� pV� JDLUH� FODU�� )RQRWjFWLFDPHQW��
DTXHVWHV� IRUPHV� VyQ� GH� YHJDGHV� ILQV� L� WRW� SLWMRUV� TXH� OD� IRUPD� LQLFLDO�� eV� HO� TXH� RFRUUH� HQ�
DTXHVW� FDV�� TXLQ� VHQWLW� Wp� JHQHUDU� YRFDOV� REHUWHV� DO� OODUJ� GH� OD� GHULYDFLy� VL� DTXHVWD�
UHSUHVHQWDFLy�pV�FRUUHJLGD�LPPHGLDWDPHQW"�

$�PpV��O
RUGHQDFLy�HQWUH�OHV�UHJOHV�VRO�VHU�SDUWLFXODU�GH�FDGD�OOHQJXD��QR�MXVWLILFDGD�SHU�
FDXVHV�H[WHUQHV�H[FHSWH�SHO�TXH�ID�D�O¶DQRPHQDGD�FRQGLFLy�G¶DOWUDPHQW��(OVHZKHUH�&RQGLWLRQ�
HQ�DQJOqV��OHV�UHJOHV�PpV�HVSHFtILTXHV�DFWXHQ�SULPHU�L�OHV�PpV�JHQHUDOV�GHVSUpV��FIU��.LSDUVN\�
�������(Q�HO�FDV�GH�OD�&DQ\DGD��SHU�H[HPSOH��DOJXQHV�RUGHQDFLRQV�HVWDQ�GHWHUPLQDGHV�SHU�OD�
JUDPjWLFD� XQLYHUVDO�� OHV� GXHV� UHJOHV� GH� WDQFDPHQW� KDQ� G¶DFWXDU� GHVSUpV� GH� OD� UHJOD�
G¶DFFHQWXDFLy�� SHUTXq� H[LJHL[HQ� LQIRUPDFLy� HVWUXFWXUDO� SURSRUFLRQDGD� SHU� DTXHVWD� GDUUHUD�
UHJOD� �OD� GLVWLQFLy� WzQLFD�jWRQD��� 3HU� FRQWUD�� QR� KL� KD� UHV� TXH� MXVWLILTXL� O¶RUGHQDFLy� µ5HJOD�
G¶KDUPRQLD� →� 5HJOD� GH� WDQFDPHQW¶� ²FUXFLDO� SHU� D� O¶REWHQFLy� GHOV� UHVXOWDWV� FRUUHFWHV²�
HQIURQW�G¶XQD�SRVVLEOH�RUGHQDFLy�LQYHUVD��

'¶DOWUD�EDQGD��OHV�UHJOHV�VyQ�VRYLQW�PDVVD�HVSHFtILTXHV��3HU�H[HPSOH��HQ�FDWDOj�FHQWUDO�
HV�QHFHVVLWHQ�GXHV�UHJOHV�GLIHUHQWV�SHU�XELFDU�OD�YRFDO�GH�VXSRUW�GDYDQW�GHO�SURQRP��J��HQ�HP�
SRUWD���D��L�GDUUHUH�GHO�SURQRP�HQ�PH�OD�SRUWD���E���WRW�L�TXH�OD�YRFDO�VLJXL�QHFHVVjULD�HQ�HOV�
GRV�FDVRV�SHO�PDWHL[�PRWLX��OD�VLOÂODELILFDFLy�GH�OD�FRQVRQDQW�GHO�SURQRP��

����
D����→�>�@�����BB&�&;� � ��J�Mo�Q���→�>�J�ªMo��Q�@��>ªJMo��Q�@��
E����→�>�@���&BB�&�9��&;�� � ��J�I��Mo�Q���→�>J��I��ªMo��Q�@��>JI��ªMo��Q�@��

���������������������������������������������������������������������������������������������������������������������������������������������������������
�����HQ�HO�PDUF�GH�OD�-RUQDGD�RUJDQLW]DGD�SHU�OD�;DU[D�7HPjWLFD�GH�*UDPjWLFD�7HzULFD������;7���������
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)LQDOPHQW�� OHV� UHJOHV� QR� LQFRUSRUHQ� LQIRUPDFLy� VREUH� OHV� PLOORUHV� TXH� LQWURGXHL[HQ��
$L[t�� DPE� OD� UHJOD� G¶KDUPRQLD� GHO� YDOHQFLj� HV� UHGXHL[�� G¶XQD� EDQGD�� OD� FRPSOH[LWDW�
DUWLFXODWzULD�GHO�FRQMXQW��DWqV�TXH�V¶LJXDOHQ�GRV�VHJPHQWV��D�PpV��OD�SqUGXD�GHOV�WUHWV�DVVRFLDWV�
D�OD�YRFDO�jWRQD�ILQDO�HV�FRPSHQVD�DPE�O¶DXJPHQW�HQ�OD�SHUFHSWLELOLWDW�GH�OHV�YRFDOV�WzQLTXHV��
G¶DFRUG� DPE� OD� WHQGqQFLD� JHQHUDO�� TXH� FRPHQWHP� HQ� �� ����� GH� UHIRUoDU� HOV� WUHWV� DVVRFLDWV� D�
SRVLFLRQV�IRUWHV�²OHV�VtOÂODEHV�WzQLTXHV��OHV�REHUWXUHV�VLOÂOjELTXHV��OHV�DUUHOV��HWF�²�ILQV�L�WRW�D�
FRVWD� G¶HOLPLQDU� HOV� WUHWV� DVVRFLDWV� D� SRVLFLRQV� IHEOHV� ²OHV� VtOÂODEHV� WzQLTXHV�� OHV� FRGHV�
VLOÂOjELTXHV��HOV�DIL[RV��HWF���FIU���HQWUH�DOWUHV��3DGJHWW�������%HFNPDQ�������6WHULDGH�������L��
SHU� D� O¶DQjOLVL� GH� O¶KDUPRQLD� GHO� YDOHQFLj�� -LPpQH]� ������ ������ ������� 7DQPDWHL[�� DTXHVWV�
DYDQWDWJHV�QR�VyQ�SUHVHQWV�HQ�OD�IRUPXODFLy�GH�OD�UHJOD��3HU�DL[z��OD�FDSDFLWDW�H[SOLFDWLYD�GHO�
PRGHO�GHSqQ��HQ�~OWLP�WHUPH��G
XQ�VLVWHPD�GH�SULQFLSLV�DGGLFLRQDOV�TXH�MXVWLILTXL�OHV�UHJOHV���

3HU�DFRQVHJXLU�TXH�OHV�GHULYDFLRQV�WLQJXLQ�XQD�EDVH�PpV�VzOLGD��FDS�D�ILQDOV�GHOV�DQ\V�
YXLWDQWD� VRUJHL[HQ� SURSRVWHV� TXH� FRPSOHPHQWHQ� HOV� VLVWHPHV� GH� UHJOHV� DPE� O
DFFLy� GH�
SULQFLSLV�L�SDUjPHWUHV�XQLYHUVDOV��FIU��,W{�������������L��HQ�HO�FDPS�GH�OD�IRQRORJLD�FDWDODQD��
3DOPDGD������D���(Q�DTXHVWHV�SURSRVWHV�PL[WHV��HOV�SULQFLSLV�SRGHQ�GHVHQFDGHQDU� O
DFWXDFLy�
G
XQD� UHJOD�� SHUz� WDPEp� SRGHQ� IUHQDU�OD�� 8Q� H[HPSOH� HQV�PRVWUDUj� FRP� IXQFLRQHQ� DTXHVWV�
PRGHOV��(Q�FDWDOj��FRP�D�FRQVHT�qQFLD�GHO�FRQWDFWH�HQWUH�GRV�PRWV��HV�GHVHQFDGHQD�XQ�SURFpV�
GH�IRUPDFLy�GH�GLIWRQJV�TXH�FRQYHUWHL[�HQ�VHPLYRFDO�XQD�L�jWRQD�TXDQ�HQWUD�HQ�FRQWDFWH�DPE�
XQD�YRFDO�DGMDFHQW��$L[t��OD�FRQMXQFLy�L�HV�FRQYHUWHL[�HQ�>G@�HQ�OHV�VHT�qQFLHV�SHEUH�L�DPHWOOHV�
>©M#� ���G��ªJ#���BP@� L� SHEUH� L� VXFUH� >©M#� ��G�ªPR�H��@�� 6HUUD� �������� SDUWLQW� G¶XQ� H[HPSOH�
G¶2OLYD���������DQDOLW]D�HO�EORTXHLJ�G¶DTXHVW�SURFpV�SHU�UHVWULFFLRQV�UtWPLTXHV��&RQFUHWDPHQW��
HO�SURFpV�HV�EORTXHMD�VL� OD�IRUPDFLy�GHO�GLIWRQJ�FRPSRUWD� O
DSDULFLy�G
XQ�[RF�DFFHQWXDO��pV�D�
GLU�� OD� SUHVqQFLD� GH� GRV� DFFHQWV� HQ� VtOÂODEHV� DGMDFHQWV�� 3HU� H[HPSOH�� HQ� OD� VHT�qQFLD� OOXP� L�
RPEUD�OD�SUHYLVLy�TXH�HV�SURGXHL[L�XQ�[RF�DFFHQWXDO�>©�RJ�ªGLJ�?��@�H[FORX�OD�IRUPDFLy�GHO�
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GLIWRQJ�L�REOLJD�D�SUHIHULU�OD�VROXFLy�DPE�KLDWXV�>©�R�JF�ªLJ�?��@��$PE�XQHV�DOWUHV�SDUDXOHV��OD�
SRVVLELOLWDW�TXH�HV�JHQHUL�XQD�HVWUXFWXUD�PDOIRUPDGD�GHV�GHO�SXQW�GH�YLVWD�UtWPLF�DFWXD�GH�WDO�
PDQHUD�TXH�LQIOXHL[�HQ�OD�VHOHFFLy�GHO�UHVXOWDW�LGRQL�SHU�D�XQ�DOWUH�QLYHOO�IRQROzJLF��O
HVWUXFWXUD�
VLOÂOjELFD�� $TXHVWD� PHQD� G
LQWHUDFFLRQV� HQWUH� FRPSRQHQWV� GLYHUVRV� GH� OD� JUDPjWLFD� VHUj�
MXVWDPHQW�XQ�GHOV�SLODUV�IRQDPHQWDOV�GH�OD�WHRULD�GH�O
RSWLPLWDW��
���/$�7(25,$�'(�/
237,0,7$7�

� (Q� OHV� WHRULHV� GHULYDFLRQDOV� HOV� UHVXOWDWV� �IRUPHV� IRQqWLTXHV� VXSHUILFLDOV�� SHU� D� XQD�
HQWUDGD� �IRUPD� IRQROzJLFD� VXEMDFHQW�� V¶REWHQHQ�� GRQFV�� PLWMDQoDQW� O¶DSOLFDFLy� G¶XQD� VqULH�
RUGHQDGD� GH� UHJOHV�� (Q� OD� WHRULD� GH� O¶RSWLPLWDW� V¶HOLPLQHQ�� G¶HQWUDGD�� OHV� UHJOHV� L� OHV�
GHULYDFLRQV�� L� HOV� UHVXOWDWV� VH� VHOHFFLRQHQ� SHU� PLWMj� GH� O¶DFWXDFLy� FRQMXQWD� GH� GLIHUHQWV�
FRPSRQHQWV�� (Q� SULPHU� OORF�� H[LVWHL[� XQD� IXQFLy� DQRPHQDGD�*(1�� TXH� JHQHUD�� SHU� D� FDGD�
SRVVLEOH�HQWUDGD�H��HO�FRQMXQW�G
DQjOLVLV�OLQJ�tVWLTXHV�GLVSRQLEOHV��$��%��&������(Q�VHJRQ�OORF��
DFWXD� XQD� IXQFLy� DQRPHQDGD� $9$/�� TXH� DYDOXD� HO� FRQMXQW� GH� FDQGLGDWV� UHVSHFWH� G
XQD�
MHUDUTXLD� GH� UHVWULFFLRQV� GHWHUPLQDGD� Γ�� DTXHVWD� MHUDUTXLD� FRQVWLWXHL[� XQD� RUGHQDFLy�
SDUWLFXODU� GHO� FRQMXQW� GH� UHVWULFFLRQV� XQLYHUVDOV� D� SDUWLU� GHO� TXDO� HV� FRQVWUXHL[HQ� OHV�
JUDPjWLTXHV��(O� FRQMXQW� GH� UHVWULFFLRQV�XQLYHUVDO� V¶DQRPHQD�&21�� HQ� OD�JUDPjWLFD�GH� FDGD�
OOHQJXD�� OHV� UHVWULFFLRQV�TXH�IRUPHQ�HO�FRPSRQHQW�&21� V¶RUGHQHQ�HQ� OD� MHUDUTXLD�HVSHFtILFD�
TXH�PRVWUD�FDGD�OOHQJXD���&IU��3ULQFH�	�6PROHQVN\��������

����
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�(QWUDGD��������*(1� $��%��&��'����������

&21�

$9$/� 5HVXOWDW��;�

&DQGLGDWV��SRWHQFLDOV�
([HPSOLILFDUHP�HO� IXQFLRQDPHQW� GH� OD� WHRULD� DPE�XQD� HQWUDGD� FRP� �J�H>KP���� 3HU� D�

DTXHVWD�IRUPD��*(1�IRUQHL[�XQ�FRQMXQW�GH�FDQGLGDWV��HQWUH�HOV�TXDOV�HV�WUREHQ�>�J�ªH>K�P�@�R�
>J��ªH>K�P�@�� 3HU� REWHQLU� HOV� UHVXOWDWV�� DYDOXHP� DTXHVWV� FDQGLGDWV� DPE� OHV� UHVWULFFLRQV�
SHUWLQHQWV��HQ�DTXHVW�FDV��OHV�GXHV�UHVWULFFLRQV�VHJ�HQWV��FIU��&ROLQD�������-LPpQH]�	�7RGROt�
������6HUUD�������-LPpQH]�������%RQHW�	�/ORUHW������E���

����
D�� &217,*h,7$7�&/Ë7,&�9(5%��(O�FOtWLF�L�HO�YHUE�KDQ�GH�VHU�DGMDFHQWV�HQ�OD�VRUWLGD��
E�� &9��)RUPHX�VtOÂODEHV�DPE�O
HVWUXFWXUD�QR�PDUFDGD�&9��0DUJH���1XFOL���

/D� SULPHUD� UHVWULFFLy� HV� IRQDPHQWD� HQ� OD� H[LJqQFLD� XQLYHUVDO� VHJRQV� OD� TXDO�� HQ�
PRUIRORJLD� FRQFDWHQDWLYD�� HOV� PRUIV� V¶DGMXQWHQ� GLUHFWDPHQW� D� OHV� EDVHV� Oq[LTXHV� L��
SDUDOÂOHODPHQW�� HOV� SURQRPV� SHUVRQDOV� jWRQV� �R� SURQRPV� FOtWLFV�� V¶DGMXQWHQ� GLUHFWDPHQW� D�
O¶KRVWH� �HO� YHUE�� TXH� DFRPSDQ\HQ��/D� VHJRQD� UHVXPHL[� XQD� WHQGqQFLD� EHQ� HVWXGLDGD�GH� OHV�
OOHQJ�HV�GHO�PyQ�� OHV� OOHQJ�HV�SUHIHUHL[HQ� OHV�VtOÂODEHV�DPE�REHUWXUD� �FIU���SHU�H[HPSOH�� ,W{�
�������3HU�D�O¶HQWUDGD�FRQVLGHUDGD��OHV�GXHV�UHVWULFFLRQV�HV�GHFDQWHQ�SHU�VROXFLRQV�GLIHUHQWV��
&217,*h,7$7�&/Ë7,&�9(5%�SUHIHUHL[�HO�FDQGLGDW�>�J�ªH>K�P�@��HQ�TXq�OD�>J@�GHO�SURQRP�HV�
WURED� DO� FRVWDW� GHO� YHUE�� PHQWUH� TXH� &9� HV� GHFDQWD� SHO� UHVXOWDW� >J��ªH>K�P�@�� DPE� XQD�
HVWUXFWXUD� VLOÂOjELFD� PLOORU�� 'DYDQW� G¶DTXHVWD� GLYHUJqQFLD�� pV� O¶RUGHQDFLy� HQWUH� OHV�
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UHVWULFFLRQV�� OD� SUHIHUqQFLD� SHU� XQD� GH� OHV� GXHV�� OD� TXH� VHUYHL[� SHU� GHFLGLU� O¶RSFLy�
VHOHFFLRQDGD�� (Q� DTXHVW� FDV�� O¶RUGHQDFLy� TXH� SUHVHQWD� HO� FDWDOj� FHQWUDO� pV� &217,*h,7$7�
&/Ë7,&�9(5%�!!�&9��&217,*h,7$7�&/Ë7,&�9(5%�HV�WURED�SHU�GDPXQW�GH�&9���$O�TXDGUH�����
PRVWUHP� OD�PDQHUD� FRQFUHWD� HQ� TXq� V¶DYDOXHQ� HOV� FDQGLGDWV� HQ� HOV� TXDGUHV�� R� WDEOHDX[�� GH�
UHVWULFFLRQV��

����
�J�H>KP��� &/Ë7,&�9(5%�� &9�
)D���J�ªH>K�P�� � �
����E��J��ªH>K�P�� �� �

(Q�OD�FROXPQD�GH�O¶HVTXHUUD�VH�VLWXHQ�HOV�FDQGLGDWV�TXH�SURSRUFLRQD�*(1�SHU�D�O¶HQWUDGD�
FRQVLGHUDGD��(Q�OD�OtQLD�VXSHULRU�DSDUHL[HQ�OHV�UHVWULFFLRQV�XQLYHUVDOV��RUGHQDGHV�G¶HVTXHUUD�D�
GUHWD�HQ�RUGUH�GHFUHL[HQW�G¶LPSRUWjQFLD��(Q�DTXHVW�FDV��OD�OtQLD�FRQWtQXD�TXH�VHSDUD�OHV�GXHV�
FROXPQHV�LQGLFD�TXH�&217,*h,7$7�&/Ë7,&�9(5%�pV�PpV�LPSRUWDQW�TXH�&9��TXH�YD�RUGHQDGD�
DEDQV�GH�&9��/D�IXQFLy�$9$/�DYDOXD�OD�VDWLVIDFFLy�GH�OHV�UHVWULFFLRQV�FRPHQoDQW�SHU�OHV�PpV�
LPSRUWDQWV�� (O� FDQGLGDW� ��E�� LQFRPSOHL[� O¶H[LJqQFLD� TXH� HO� YHUE� L� HO� SURQRP� FOtWLF� VLJXLQ�
DGMDFHQWV�� OD�YLRODFLy�GH� OD� UHVWULFFLy�&217,*h,7$7�&/Ë7,&�9(5%�HV�PDUFD�DPE�XQ�DVWHULVF��
&RP�TXH�HO�FDQGLGDW�DOWHUQDWLX�VDWLVIj�&217,*h,7$7�&/Ë7,&�9(5%��DTXHVWD�UHVWULFFLy�UHVXOWD�
GHWHUPLQDQW��HQ�HIHFWH����E��TXHGD�GHVFDUWDW��FRVD�TXH�V¶LQGLFD�DPE�HO�VtPERO�µ�¶�DO�FRVWDW�GH�
OD� YLRODFLy� IDWDO�� L� ��D�� pV� VHOHFFLRQDW� SHU� OD� MHUDUTXLD�� (O� FDQGLGDW� JXDQ\DGRU�� R� zSWLP�� HV�
PDUFD�DPE�HO�VtPERO�µ)¶��(Q�KDYHU�HVWDW�GHWHUPLQDQW�XQD�UHVWULFFLy�VXSHULRU��OD�UHVWULFFLy�&9��
WRW�L�VHU�VDWLVIHWD�SHU���E���pV�LUUHOOHYDQW��SHU�DL[z��V¶RPEUHJHQ�OHV�FDVHOOHV�TXH�OL�FRUUHVSRQHQ��

(OV�SULQFLSLV�TXH�DFDEHP�GH�GHILQLU�UHSUHVHQWHQ�HOV�GRV�WLSXV�EjVLFV�GH�UHVWULFFLRQV�TXH�
H[LVWHL[HQ�HQ�OD�WHRULD�GH�O¶RSWLPLWDW��OHV�UHVWULFFLRQV�GH�PDUFDWJH�L�OHV�UHVWULFFLRQV�GH�ILGHOLWDW��
/HV� UHVWULFFLRQV� GH� PDUFDWJH� DYDOXHQ� HOV� FDQGLGDWV� ILQDOV� UHVSHFWH� GH� OHV� FRQILJXUDFLRQV�
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HVWUXFWXUDOV�TXH�OHV�OOHQJ�HV�GHO�PyQ�SUHIHUHL[HQ��DIDYRULQW�OHV�HVWUXFWXUHV�PHQ\V�PDUFDGHV�R�
VLPSOHV��VtOÂODEHV�&9��SHU�H[HPSOH��HQIURQW�G¶DOWUHV�PpV�PDUFDGHV�R�FRPSOH[HV��FRP�DUD�OHV�
VtOÂODEHV� VHQVH� REHUWXUD��� /HV� UHVWULFFLRQV� GH� ILGHOLWDW� DYDOXHQ� HO� JUDX� G¶LGHQWLWDW�� R�
FRUUHVSRQGqQFLD��HQWUH�O¶HQWUDGD�L�OD�VRUWLGD��L�SHQDOLW]HQ�OHV�GLYHUJqQFLHV�UHVXOWDQWV�D�FDXVD�GH�
O¶HOLVLy� GH�PDWHULDO� �0$;,0$/,7$7��� GH� OD� LQVHUFLy� GH�PDWHULDO� �'(3(1'Ê1&,$��� GHO� FDQYL�
G¶RUGUH�G¶DOJXQV�HOHPHQWV��/,1($5,7$7���GH�O¶HVFLVVLy�G¶HOHPHQWV��,17(*5,7$7���GH�OD�IXVLy�
R� FRDOHVFqQFLD� G¶HOHPHQWV� �81,)250,7$7��� GH� OD� LQVHUFLy� HVSHFtILFD� G¶HOHPHQWV� LQWUXVLXV�
�&217,*h,7$7���HWF��/HV�UHVWULFFLRQV�SRGHQ�IHU�UHIHUqQFLD�D�VHJPHQWV�VHQFHUV�R�DOV�HOHPHQWV�
TXH� HOV� IRUPHQ� �FRP� DUD� OHV� FODVVHV� GH� WUHWV� R� WUHWV� FRQFUHWV���0$;�� SHU� H[HPSOH�� pV� XQD�
IDPtOLD� GH� WUHWV� TXH� LQFORX� 0$;�3XQW� G¶DUWLFXODFLy� L� 0$;�/DELDO�� 0$;�&RURQDO�� 0$;�
'RUVDO��0$;�&RQVRQDQW��0$;�9RFDO��HWF��

(Q�OD�WHRULD�GH�O¶RSWLPLWDW��HOV�WUHWV�VyQ�HOHPHQWV�LQGHSHQGHQWV��HQWLWDWV��GHOV�VHJPHQWV��L�
QR�DWULEXWV�GHOV�VHJPHQWV�FRP�HV�FRQVLGHUDYHQ�HQ�OD�IRQRORJLD�FOjVVLFD��$L[z�pV�DL[t�SHUTXq�
G¶DTXHVWD�PDQHUD� HO� WUDFWDPHQW� GHOV� WUHWV� HV� SRW� DYDOXDU� DPE� LQGHSHQGqQFLD� GHOV� VHJPHQWV�
GHOV�TXDOV�GHSHQHQ��$L[t��0$;�'RUVDO��TXH�LGHQWLILFD�HO�WUHW�GRUVDO�GH�O¶HQWUDGD�HQ�OD�VRUWLGD��
QR� HV� YLROD� HQ� >ªP>,@�� D� SDUWLU� G¶XQD� HQWUDGD� �P>KD��� SHUTXq� OD� QDVDO� GH� OD� VRUWLGD�PDQWp� HO�
FDUjFWHU�GRUVDO�GH�O¶RFOXVLYD�RUDO�GH�O¶HQWUDGD��HV�YLROD��HQ�FDQYL�� OD�UHVWULFFLy�JHQHUDO�0$;��
SHUTXq�V¶KD�SHUGXW�O¶RFOXVLYD�RUDO�GRUVDO�ILQDO��

(QWUH�HOV�DYDQWDWJHV�GHO�QRX�HQIRFDPHQW��KL�KD�HO�IHW�TXH�OHV�UHVWULFFLRQV�VyQ�XQLYHUVDOV�
L��SHU� WDQW��UHVSRQHQ�D�WHQGqQFLHV�JHQHUDOV��REVHUYDEOHV�HQ�GLIHUHQWV� OOHQJ�HV�GHO�PyQ��(Q�HO�
PRGHO�GHULYDFLRQDO��HV�SRW�DIHJLU�XQD�UHJOD�HVSHFtILFD�TXH�UHVROJXL�XQ�SUREOHPD�FRQFUHW��HQ�
FDQYL��O
H[LJqQFLD�TXH�OHV�UHVWULFFLRQV�VLJXLQ�XQLYHUVDOV�GHVFDUWD�²HQ�SULQFLSL²�OD�IRUPXODFLy�
GH� UHVWULFFLRQV� HVSHFtILTXHV� SHU� D� XQ� SUREOHPD� GHWHUPLQDW�� $� PpV�� GHV� G
XQ� SXQW� GH� YLVWD�
GHVFULSWLX��HO�IRUPDOLVPH�VHPEOD�PpV�HVWULFWH��&RP�TXH�OD�WHRULD�DYDOXD�HOV�FDQGLGDWV�ILQDOV��
TXDOVHYRO� FDQYL� UHVSHFWH� GH� O
HQWUDGD� KD� GH� SURGXLU� PLOORUHV� HYLGHQWV�� DOWUDPHQW�� VH�
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VHOHFFLRQDULHQ� HOV� FDQGLGDWV� PpV� VHPEODQWV� D� DTXHVWD�� pV� D� GLU�� HOV� PpV� ILGHOV� D� O¶HQWUDGD��
7DQPDWHL[�� GH� YHJDGHV� OHV� UHVWULFFLRQV� VHPEOHQ� IRUPXODGHV� GH�PDQHUD� HVSHFtILFD�� (Q� SDUW��
DTXHVW�LQFRQYHQLHQW�HV�GHX�D�OD�GLILFXOWDW�GH�IRQDPHQWDU�HQ�SULQFLSLV�JHQHUDOV�SURFHVVRV�PROW�
FRQFUHWV��3HU�H[HPSOH��pV�GLItFLO�MXVWLILFDU�XQD�UHVWULFFLy�JHQHUDO�TXH�GHPDQL�O¶HOLVLy�GH��Q��HQ�
SRVLFLy�SRVWYRFjOLFD�ILQDO�GH�PRW�DJXW�L�GH�FDUjFWHU�QRPLQDO�FRP�OD�TXH�SUHVHQWD�HO�FDWDOj�������

����
5HJOD���K��→�����ª9�BBB�@120����
([HPSOH��Pj��J>K��>ªJ>@��SHUz�PDQV��J>K�W��>ªJ>KP@�

'H�IHW��GHV�GHO�SXQW�GH�YLVWD�GHO�PDUFDWJH�XQLYHUVDO��OHV�FRGHV�DPE�QDVDOV�VyQ�PLOORUV�TXH�QR�
SDV� OHV� FRGHV� DPE� REVWUXHQWV�� SHUTXq� OD� VRQLFLWDW� UHVSHFWH� GHO� QXFOL� YRFjOLF� GHFUHL[�PHQ\V�
DEUXSWDPHQW��FIU��&OHPHQWV��������(Q�FDWDOj��HQ�FDQYL��OHV�FRGHV�DPE�REVWUXHQW�HV�PDQWHQHQ�
�FRP� HQ� SRS�� JDW�� VHF�� EDI�� JRV�� FDODL[� L� ERLJ�� L� V¶HOLGHL[HQ� OHV� TXH� SUHVHQWHQ� XQD� QDVDO�
DOYHRODU�ILQDO��FRP�HQ�Pj��SL��ER�YV��PDQV��SLQDVVD��ERQD���

7RW� L� VHU� XQLYHUVDOV�� OHV� UHVWULFFLRQV� HV� SRGHQ� WUDQVJUHGLU�� pV� D� GLU�� QR� KDQ� GH� VHU�
VDWLVIHWHV�QHFHVVjULDPHQW��/D�SURSRVWD�GHL[D��GRQFV��XQ�PDUJH�SURX�DPSOL�SHU�D�OD�YDULDFLy�L�
O
H[FHSFLRQDOLWDW��$UD�Ep��DTXHVWD�GXFWLOLWDW�Wp�XQ�SUHX��O
RUGUH�HQWUH�OHV�UHVWULFFLRQV��FRP�HQ�HO�
FDV� GH� OHV� UHJOHV�� pV� SDUWLFXODU� GH� FDGD� OOHQJXD�� +L� KD� DOJXQHV� OLPLWDFLRQV� XQLYHUVDOV� D�
O
RUGHQDFLy�GH� UHVWULFFLRQV��FRP�DUD�HO� WHRUHPD�GH�3DQLQL��'¶DFRUG�DPE�DTXHVW� WHRUHPD��SHU�
H[HPSOH�� OD� UHVWULFFLy�TXH�GHPDQD� OD�FRQVHUYDFLy�GHOV� WUHWV�GH�SXQW�G¶DUWLFXODFLy�HQ�JHQHUDO�
�0$;�3XQW� G¶DUWLFXODFLy�� KD� G¶RUGHQDU�VH� QHFHVVjULDPHQW� SHU� VRWD� GH� OHV� UHVWULFFLRQV� TXH�
H[LJHL[HQ�HO�PDQWHQLPHQW�GHOV�SXQWV�G¶DUWLFXODFLy�FRQFUHWV��0$;�/DELDO��0$;�'RUVDO������ MD�
TXH��HQ�FDV�FRQWUDUL��OHV�UHVWULFFLRQV�VHFXQGjULHV�QR�SRGULHQ�MXJDU�FDS�SDSHU��FIU��OD�FRQGLFLy�
G¶DOWUDPHQW� HVPHQWDGD� PpV� DPXQW��� /¶RUGHQDFLy� GH� OHV� UHVWULFFLRQV� GH� PDUFDWJH� WDPEp�
VHJXHL[��HQ�SULQFLSL��O¶RUGUH�QR�PDUFDW�XQLYHUVDO��3HO�TXH�ID�DO�SXQW�G¶DUWLFXODFLy��SHU�H[HPSOH��
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HO�FDUjFWHU�QR�PDUFDW�GH�OHV�FRURQDOV�HV�UHFXOO�HQ�OD�MHUDUTXLD�PLWMDQoDQW�O¶RUGHQDFLy�VHJ�HQW��
/$%,$/��'256$/�!!�&2521$/��$UD�Ep�� OD� LQWHUDFFLy�HQWUH�OHV�UHVWULFFLRQV�GH�ILGHOLWDW� L�
OHV� GH� PDUFDWJH�� TXH� FUHD� JUDPjWLTXHV� GLIHUHQWV�� QR� REHHL[� KDELWXDOPHQW� FDS� UHVWULFFLy�
XQLYHUVDO���

(O�IXQFLRQDPHQW�QR�UHVWULFWLX�GH�*(1��TXH�JHQHUD�P~OWLSOHV�FDQGLGDWV�SHU�D�FDGD�HQWUDGD�
�HQ�WHRULD��LQILQLWV���SRW�VHPEODU�SRF�LQWXwWLX��SHUz�DL[z�YD�OOLJDW�DO�FDUjFWHU�XQLYHUVDO�G¶DTXHVW�
FRPSRQHQW��VL�*(1�pV�XQLYHUVDO��SRW�SURGXLU�TXDOVHYRO�VRUWLGD��OD�MHUDUTXLD�GH�UHVWULFFLRQV�GH�
FDGD� OOHQJXD� DFDEDUj� WULDQW� HO� FDQGLGDW� PpV� DGHTXDW� SHU� D� FDGD� FDV�� $TXHVW� IXQFLRQDPHQW�
SODQWHMD� XQ� SUREOHPD�SUjFWLF� LPSRUWDQW�� HO� IXQFLRQDPHQW� GH� OD� WHRULD� GHSqQ�GHO� WUHEDOO� G
XQ�
H[SHUW�� HO� OLQJ�LVWD�� TXH� VHOHFFLRQD� HQ� FDGD� FDV� TXLQV� FDQGLGDWV� VyQ� PpV� SUREDEOHV�� PpV�
UHOOHYDQWV� SHU� D� O¶DQjOLVL�� D� SDUWLU� G¶XQ� FRQMXQW� PROW� PpV� H[WHQV� GH� IRUPHV� SRVVLEOHV��
/
DYDOXDFLy�GH�OD�SUREDELOLWDW�GHOV�FDQGLGDWV��SHUz��QR�IRUPD�SDUW�GHO�IRUPDOLVPH��MD�TXH�WRWV�
HOV�FDQGLGDWV�HOLPLQDWV�WHQHQ�SUREDELOLWDW����

(O�IXQFLRQDPHQW�QR�UHVWULFWLX�GH�*(1�L�OD�WULD�GH�FDQGLGDWV�HQ�IXQFLy�GH�O¶RUGHQDFLy�GH�
OHV� UHVWULFFLRQV� WDPEp�SODQWHMD� XQD�T�HVWLy� HPStULFD� LPSRUWDQW� UHODFLRQDGD� DPE� OD� YDULDFLy��
V¶DFDED� SUHGLQW� OD� SRVVLELOLWDW� TXH� H[LVWHL[LQ� PROWV� PpV� WLSXV� GH� VLVWHPHV� GHOV� TXH� KL� KD�
FRQVWDWDWV� HQ� OD� UHDOLWDW�� $TXHVWD� T�HVWLy� pV� HVSHFLDOPHQW� LPSRUWDQW� TXDQ�� HQ� GHWHUPLQDWV�
FDVRV�� XOWUD� OHV� RUGHQDFLRQV� IL[HV� XQLYHUVDOPHQW� MXVWLILFDGHV�� OHV� OOHQJ�HV� FODUDPHQW�
SUHIHUHL[HQ� XQV� GHWHUPLQDWV� WLSXV� GH� FDQGLGDWV� �pV� D� GLU�� XQD� GHWHUPLQDGD� RUGHQDFLy� GH�
UHWULFFLRQV��HQIURQW�G¶DOWUHV��pV�D�GLU��HQIURQW�G¶DOWUHV�SRVVLEOHV�RUGHQDFLRQV���$TXHVW�pV�HO�FDV��
SHU� H[HPSOH�� GH� O¶HQVRUGLPHQW� GH� FRQVRQDQWV� HQ� ILQDO� GH� SDUDXOD�� 6¶KD� FRQVWDWDW� TXH� OHV�
OOHQJ�HV��HQ�JHQHUDO��WHQGHL[HQ�D�HYLWDU�OHV�REVWUXHQWV�VRQRUHV�HQ�SRVLFLy�GH�FRGD��H[FHSWH�VL�
VyQ�IUXLW�G¶DVVLPLODFLRQV�GH�VRQRULWDW���$�FDXVD�G¶DL[z��DOJXQHV�OOHQJ�HV�PRVWUHQ�HQVRUGLPHQW�
HQ�ILQDO�GH�PRW��FRP�HO�FDWDOj��WXE�±>M@��FLXWDW�±>Q@��VyF�±>H@��L�DOWUHV��PHQ\V��PRVWUHQ�OHQLFLy�
�FRP�HO�FDVWHOOj��-RE�±> @��LQWHUQHW�±>"@��FRxDF�±>¦@���1R�KL�KD�OOHQJ�HV��SHUz��HQ�TXq�V¶HYLWLQ�
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OHV�REVWUXHQWV�VRQRUHV�ILQDOV�PLWMDQoDQW�HO�SDV�GH�O¶REVWUXHQW�D�XQD�QDVDO��WXE�±>J@��FLXWDW�±
>K@��VyF�±�>,@���,�DL[z�QR�HV�GHULYD�GH�FDS�RUGHQDFLy�IL[DGD�XQLYHUVDOPHQW�SHU�T�HVWLRQV�GH�
PDUFDWJH��

/D�WHRULD�GH�O¶RSWLPLWDW�HV�GHFDQWD�SHU�XQD�DYDOXDFLy�JOREDO��$9$/�DSOLFD�OD�MHUDUTXLD�GH�
UHVWULFFLRQV�D�WRWV�HOV�LQSXWV��L�SDUDOÂOHOD��VHQVH�HVWDGLV�R�QLYHOOV�GLIHUHQWV���HQWUH�DOWUHV�UDRQV�
SHUTXq�pV�HO�PRGHO�PpV�VLPSOH��$UD�Ep��O¶H[LVWqQFLD�GH�PRWV�TXH�VHPEOHQ�HVWDU�FRQGLFLRQDWV�
SHU�OD�IRUPD�GHOV�HOHPHQWV�PRUIROzJLFV�GHOV�TXDOV�GHULYHQ�KD�IHW�SODQWHMDU�GHV�GH�O¶LQLFL�GH�OD�
WHRULD� OD�QHFHVVLWDW�G¶DFFHSWDU�GLIHUHQWV�QLYHOOV�G¶DQjOLVL��DPE�RUGHQDFLRQV�GH�UHVWULFFLRQV�GH�
YHJDGHV�GLIHUHQWV� �HQ� OtQLD�DPE�HOV� UHVXOWDWV�GH� OD� IRQRORJLD�FtFOLFD�R�GH� OD� IRQRORJLD� Oq[LFD�
GHOV� PRGHOV� GHULYDFLRQDOV� DQWHULRUV�� FIU��� HQWUH� DOWUHV�� 0DVFDUy� ������ .LSDUVN\� ������� (Q�
FDWDOj��SHU�H[HPSOH��OD�VLOÂODELILFDFLy�GH�VXEODPLQDO�FRP�D�>?�I@��FRGD�REHUWXUD��HQIURQW�GH�OD�
VLOÂODELILFDFLy�GH�VXEOLP�FRP�D�>� I@��REHUWXUD�FRPSOH[D��VHPEOD�HVWDU�GLUHFWDPHQW�UHODFLRQDGD�
DPE�HO�IHW�TXH�HO�SULPHU�GHULYD�GH�OD�VLOÂODELILFDFLy�LQGHSHQGHQW�GHO�SUHIL[�VXE��RQ�O¶RFOXVLYD�
ILQDO�DSDUHL[�HQ�SRVLFLy�GH�FRGD��L�GH�ODPLQDO��RQ�OD�ODWHUDO�LQLFLDO�RFXSD�OD�SRVLFLy�G¶REHUWXUD��
���3523267(6�5(&(176�(1�(/�0$5&�'(�/
237,0,7$7��

'DUUHUDPHQW�� KL� KD� KDJXW� GLYHUVHV� SURSRVWHV� TXH� WUDFWHQ� GH� FRUUHJLU� DOJXQV� GHOV�
LQFRQYHQLHQWV�DVVHQ\DODWV�HQ�O¶DSDUWDW�DQWHULRU��$TXt�UHVVHQ\HP�EUHXPHQW�HO�WUDFWDPHQW�GH�OD�
IRQDPHQWDFLy�L�O¶RUGHQDFLy�GH�OHV�UHVWULFFLRQV��GH�OD�YDULDFLy�L�GH�O¶RSDFLWDW��
�����/$�)21$0(17$&,Ï�'(�/(6�5(675,&&,216�

8QD�GH� OHV� UHVSRVWHV�DO�SUREOHPD�GH� OD� IRQDPHQWDFLy�GH� OHV� UHVWULFFLRQV�KD�FRQVLVWLW�D�
EDVDU�� WDQW�FRP�VLJXL�SRVVLEOH�� OHV�UHVWULFFLRQV�L� O
RUGHQDFLy�GH�OHV�UHVWULFFLRQV�HQ�FRQGLFLRQV�
JHQHUDOV� GH� WLSXV� FRJQLWLX� R� IXQFLRQDO�� $TXHVWD� OtQLD� GH� WUHEDOO� HVWj� SUHVHQW� HQ� HOV� WUHEDOOV�
LQLFLDOV�GH�OD�WHRULD��DPE�RUGHQDFLRQV�XQLYHUVDOV�EDVDGHV�HQ�FRQGLFLRQV�IRUPDOV�JHQHUDOV�FRP�
HO�WHRUHPD�GH�3DQLQL�TXH�DFDEHP�GH�FRPHQWDU��7DPEp�VyQ�FRQVLGHUDGHV�XQLYHUVDOV�OHV�HVFDOHV�
GH� PDUFDWJH�� VLJXL� GHOV� WUHWV� �FRP� DUD� /$%,$/�� '256$/� !!� &2521$/��� VLJXL� GH� OHV�
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SRVLFLRQV�VHJPHQWDOV��SHU�H[HPSOH��XQD�FRGD�pV�XQLYHUVDOPHQW�PpV�PDUFDGD�TXH�XQD�REHUWXUD��
WDO�FRP�TXHGD�HVWDEOHUW�HQ�OD�MHUDUTXLD��&2'$�!!�2%(5785$���

$OWUHV� RUGHQDFLRQV� XQLYHUVDOV� VRUJHL[HQ� GH� OD� FRUUHODFLy� HQWUH� HVFDOHV� GLIHUHQWV�� 3HU�
H[HPSOH�� EDVDQW�VH� HQ� O¶DVVXPSFLy� JHQHUDO� TXH� HOV� HOHPHQWV� PpV� SHUFHSWLEOHV� WHQGHL[HQ� D�
DVVRFLDU�VH� HQWUH� VL�� HV� SRGHQ� FRPELQDU� GXHV� HVFDOHV� GH� SURPLQqQFLD� SHU� REWHQLU� XQD� QRYD�
MHUDUTXLD�GH�UHVWULFFLRQV��$L[t��OD�FRUUHODFLy�HQWUH�OD�MHUDUTXLD�GH�VRQLFLWDW�9RFDO�!�&RQVRQDQW�
�OHV�YRFDOV�VyQ�PpV�SHUFHSWLEOHV�TXH�OHV�FRQVRQDQWV��L�OD�MHUDUTXLD�1XFOL�!�0DUJH��HOV�QXFOLV�
VyQ�PpV�SHUFHSWLEOHV�TXH�HOV�PDUJHV��GyQD�OORF�DO�UjQTXLQJ�XQLYHUVDO�18&/,�&21621$17�!!�
18&/,�92&$/�� VHJRQV� HO� TXDO� HOV� VHJPHQWV� PpV� SHUFHSWLEOHV�� OHV� YRFDOV�� V¶DVVRFLHQ�
SURWRWtSLFDPHQW�D�OD�SRVLFLy�PpV�SHUFHSWLEOH��HO�QXFOL��3ULQFH�	�6PROHVN\�������6PROHQVN\�
�������������,JXDOPHQW��SUHQHQW�FRP�D�EDVH�O¶DVVXPSFLy�QDWXUDO�TXH��VL�XQ�WUHW�pV�PDUFDW��KR�
VHUj�PpV�HQ�DTXHOOHV�SRVLFLRQV�FRQVLGHUDGHV�HVSHFLDOPHQW�FRPSOH[HV��REWHQLP�MHUDUTXLHV�GH�
UHVWULFFLRQV� FRP� &2'$�/$%,$/� !!� 2%(5785$�/$%,$/� R� &2'$�&2521$/� !!�
2%(5785$�&2521$/�� TXH� FRPELQHQ� O¶HVFDOD� GH�PDUFDWJH� GHOV� WUHWV�� /$%,$/�� '256$/�
!!� &2521$/�� DPE� O¶HVFDOD� GH� PDUFDWJH� GH� OHV� SRVLFLRQV� VLOÂOjELTXHV�� &2'$� !!�
2%(5785$���

8QD� OtQLD� GH� WUHEDOO� VLPLODU� FRQVLVWHL[� D� HODERUDU� HVFDOHV� GH� FRUUHODFLy� HQWUH� OD�
SURPLQqQFLD� SHUFHSWLYD� GH� OHV� SRVLFLRQV� L� OHV� UHVWULFFLRQV� TXH� GHPDQHQ� OD� FRQVHUYDFLy� GHOV�
WUHWV��FIU���HQWUH�DOWUHV��3DGJHWW�������%HFNPDQ�������6WHULDGH��������/¶DQjOLVL�SDUWHL[�GHO�IHW�
TXH�� HQ� HO� SURFHVVDPHQW� GH� OHV� XQLWDWV�� KL� KD� XQD� VqULH� GH� SRVLFLRQV� TXH� UHVXOWHQ� PpV�
SHUFHSWLEOHV��VLJXL�SHU�UDRQV�SVLFROLQJ�tVWLTXHV��VLJXL�SHU�UDRQV�IRQqWLTXHV��(Q�FRQVHT�qQFLD��
VHUj�PpV�LPSRUWDQW�PDQWHQLU�HOV�WUHWV�GHOV�VHJPHQWV�DVVRFLDWV�D�SRVLFLRQV�IRUWHV�TXH�QR�SDV�HOV�
WUHWV�GHOV�VHJPHQWV�DVVRFLDWV�D�SRVLFLRQV�IHEOHV��3DUDOÂOHODPHQW��OHV�UHVWULFFLRQV�TXH�H[LJHL[HQ�
OD�FRQVHUYDFLy�GHOV�WUHWV�HQ�OHV�SRVLFLRQV�SHUFHSWLYDPHQW�IRUWHV�HV�WUREDUDQ�VHPSUH�SHU�GDPXQW�
GH� OHV� UHVWULFFLRQV�TXH�H[LJHL[HQ�TXH�HOV� WUHWV�HV�FRQVHUYLQ�HQ� OHV�SRVLFLRQV� IHEOHV��$TXHVWD�
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PHQD� GH� FRUUHODFLRQV� KDQ� HVWDW� DSOLFDGHV� DO� FDWDOj� SHU� DQDOLW]DU�� HQWUH� DOWUHV� T�HVWLRQV�� OD�
UHGXFFLy� YRFjOLFD� HQ� SRVLFLy� jWRQD� �FIU�� 3DOPDGD� ����� E�� 6HUUD� �������&RP�TXH� OD� VtOÂODED�
WzQLFD�pV�PpV�SHUFHSWLEOH�TXH�OD�VtOÂODED�jWRQD��pV�XQLYHUVDOPHQW�PpV�LPSRUWDQW�FRQVHUYDU�HOV�
WUHWV� HQ� OD� SULPHUD� SRVLFLy�� $L[t� KR� DVVHJXUD� O¶RUGHQDFLy� HQWUH� OHV� UHVWULFFLRQV�
),'(/,7$7�ªσ�$$��L�),'(/,7$7�σ�$$��TXH�GHILQLP�HQ�������

����-HUDUTXLD��),'(/,7$7�ªσ�$$��!!�),'(/,7$7�σ�$$��
D�� ),'(/,7$7�ªσ�$$���(OV�VHJPHQWV�TXH�HV�WUREHQ�HQ�OD�VtOÂODED�WzQLFD�HQ�OD�VRUWLGD�

KDQ�GH�PDQWHQLU�O
HVSHFLILFDFLy�SHU�DO�WUHW�>$$@�TXH�SUHVHQWDYHQ�HQ�O
HQWUDGD��
E�� ),'(/,7$7�σ�$$���(OV�VHJPHQWV�TXH�HV� WUREHQ�HQ� OD�VtOÂODED�jWRQD�HQ� OD�VRUWLGD�

KDQ�GH�PDQWHQLU�O
HVSHFLILFDFLy�SHU�DO�WUHW�>$$@�TXH�SUHVHQWDYHQ�HQ�O
HQWUDGD��
/HV�GXHV� UHVWULFFLRQV�GH� ILGHOLWDW�DQWHULRUV�H[LJHL[HQ�TXH�HO� WUHW� >$$@�HV�PDQWLQJXL�HQ�

OHV� UHSUHVHQWDFLRQV� VXSHUILFLDOV�� XQD� H[LJqQFLD� TXH� [RFD� GLUHFWDPHQW� DPE� OD� UHVWULFFLy� GH�
PDUFDWJH�>�%$,;@→>�$$@�TXH�IRUPXOHP�HQ�������

������
>�%$,;@→>�$$@��/HV�YRFDOV�QR�EDL[HV�HV�UHDOLW]HQ�FRP�D�>�$$@���,QIRUPDOPHQW��OHV�
YRFDOV�PLWMDQHV�REHUWHV�µ#¶�L�µo¶�VyQ�PpV�PDUFDGHV�TXH�µB¶�L�µL¶���

/¶RUGHQDFLy� GHO� FRQMXQW� HQ� FDWDOj� VHULD� ),'(/,7$7�ªσ�$$�� !!� >�%$,;@→>�$$@� !!�
),'(/,7$7�σ�$$���GH�PDQHUD�TXH�HO�WUHW�>�$$@�QRPpV�HV�SRW�PDQWHQLU�HQ�OHV�YRFDOV�PLWMDQHV�
TXDQ� DTXHVWHV� VyQ� WzQLTXHV� ���E��� HQ� FDQYL�� HQ� OHV� VtOÂODEHV� jWRQHV� OD� YLRODFLy� GH� >�
%$,;@→>�$$@� UHVXOWD� IDWDO� SHU� WDO� FRP� OD� UHVWULFFLy� TXH� UHTXHUHL[� HO�PDQWHQLPHQW� GHO� WUHW�
>$$@�HQ�DTXHVW�FRQWH[W�RFXSD�XQD�SRVLFLy�LQIHULRU�HQ�OD�MHUDUTXLD����F����(OV�H[HPSOHV�VyQ�GHO�
FDWDOj�RFFLGHQWDO��DPE�OD�UHGXFFLy�YRFjOLFD�VHJ�HQW��#�→�B��o�→�L���

�����
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�J#I�� ),'(/,7$7�ªσ�$$�� >�%$,;@→>�$$@� ),'(/,7$7�σ�$$��

)D��ªJ#I� � � �
����E��ªJBI� �� � �
�J#ILW�� ),'(/,7$7�ªσ�$$�� >�%$,;@→>�$$@� ),'(/,7$7�σ�$$��

����F��J#�ªILP� � �� �
)G��JB�ªILP� � � �

�
�����(/�352%/(0$�'(�/$�9$5,$&,Ï�

(Q� OHV� DQjOLVLV� GHULYDFLRQDOV� FOjVVLTXHV�� OD� YDULDFLy� V¶H[SOLFD� EjVLFDPHQW� SHU� XQD�
RUGHQDFLy�GLIHUHQW�R�XQ�DEDVW�GLIHUHQW�GH�OHV�UHJOHV�� L� WDPEp�SHU�UHJOHV�YDULDEOHV��FIU��/DERY�
������� (Q� OD� WHRULD� GH� O¶RSWLPLWDW�� DOJXQV� WLSXV� GH� YDULDFLy� QR� SODQWHJHQ� JDLUHV� SUREOHPHV��
$L[t��OD�YDULDFLy�FRQWH[WXDO�pV�XQ�GHOV�DVSHFWHV�PLOORU�UHVROWV�SHU�OD�WHRULD��DWqV�TXH�OHV�SHWLWHV�
GLIHUqQFLHV�HQWUH�XQ�FRQWH[W�L�XQ�DOWUH�SRGHQ�DFWLYDU�UHVWULFFFLRQV�GLVWLQWHV��3HU�H[HPSOH��HQ�OD�
VHT�qQFLD� HP� SRUWD� KHP� YLVW� TXH� OD� UHVWULFFLy� GHFLVLYD� SHU� D� OD� XELFDFLy� GH� OD� YRFDO� pV�
&217,*h,7$7� &/Ë7,&�9(5%�� HQ� OD� VHT�qQFLD�PH� OD� SRUWD�� HQ� FDQYL�� OD� YRFDO� GH� IHPHQt� GHO�
SURQRP� OD� JDUDQWHL[� O¶DGMDFqQFLD� DPE� HO� YHUE� HQ� HOV� GRV� FDQGLGDWV� FRQVLGHUDWV� HQ� ������ L�
SHUPHW� TXH� OD� UHVWULFFLy� GH�PDUFDWJH�&9� HVGHYLQJXL� UHOOHYDQW� L� VHOHFFLRQL� XQD� ORFDOLW]DFLy�
GLIHUHQW�SHU�D� OD�YRFDO�GH�VXSRUW�GHO�SURQRP���(OV�H[HPSOHV�VHJ�HQWV�VyQ�GHO�FDWDOj�FHQWUDO��
DPE�YRFDO�QHXWUD�HQ�SRVLFLy�jWRQD����

�����
�J�I��Mo�Q��� &/Ë7,&�9(5%�� &9�
����D���J�I��ªMo��Q�� � ��
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)E��J��I��ª�Mo��Q�� � �
$TXHVW� WUDFWDPHQW� GyQD� OORF� D� XQ� SODQWHMDPHQW� PROW� LQWHUHVVDQW� GH� O
DOWHUQDQoD� HQWUH�

RSFLRQV�PDUFDGHV�L�QR�PDUFDGHV�UHVSHFWH�GH�OHV�UHVWULFFLRQV�LQIHULRUV��FIU��0F&DUWK\�	�3ULQFH�
������� VH� VHOHFFLRQHQ� OHV� IRUPHV� PDUFDGHV� QRPpV� TXDQ� DOJXQD� UHVWULFFLy� VXSHULRU� KR�
UHTXHUHL[��FRP�HQ�HP�SRUWD��SHUz�OHV�IRUPHV�QR�PDUFDGHV�SRGHQ�DIORUDU�TXDQ�OHV�UHVWULFFLRQV�
VXSHULRUV� VyQ� VDWLVIHWHV� SHU�PpV� G
XQ� FDQGLGDW�� FRP�HQ�PH� OD�SRUWD� �FIU�� -LPpQH]�	�7RGROt�
������%RQHW�	�/ORUHW������E���

(Q� HO� FDV� GH� OD� YDULDFLy� GLDOHFWDO�� OHV� VROXFLRQV� FOjVVLTXHV� HV� EDVHQ� HQ� OD� GLIHUHQW�
RUGHQDFLy� GH� UHVWULFFLRQV� �FIU�� 0F&DUWK\� 	� 3ULQFH� ������ 3ULQFH� 	� 6PROHQVN\� ������� 3HU�
H[HPSOH��SHU�D�OD�VHT�qQFLD��J�Mo�Q����O¶RUGHQDFLy�DOWHUQDWLYD�LPSOLFD�OD�VHOHFFLy�GHO�FDQGLGDW�
DPE�XQD�HVWUXFWXUD�VLOÂOjELFD�PLOORU��PpV�VLPSOH�����E���GRFXPHQWDW�HQ�GLYHUVHV�YDULHWDWV�GHO�
FDWDOj���(OV�H[HPSOHV�VHJ�HQWV�VyQ�GHO�FDWDOj�EDOHDU�L�GH�SDUW�GH�*LURQD�L�GH�7DUUDJRQD���

�����
�J�Mo�Q��� &9� &/Ë7,&�9(5%��
����D���J�ªMo��Q�� �� �
)E��J��ªMo��Q�� � �

3HU�Ep�TXH�GHVFULSWLYDPHQW�pV�DGHTXDGD��DTXHVWD�VROXFLy�SODQWHMD�HO�SUREOHPD�TXH�QR�HV�
SRGHQ� EDVDU� GXHV� RUGHQDFLRQV� DOWHUQDWLYHV� HQ� SULQFLSLV� XQLYHUVDOV� �FRP� D� FRQWUDSDUWLGD�� OD�
WHRULD� H[FORX�� FRUUHFWDPHQW�� WRWD� YDULDFLy� TXH� FRQWUDGLJXL� RUGHQDFLRQV� XQLYHUVDOV��� $� PpV��
REOLJD�VRYLQW�D�GHVJORVVDU�OHV�UHVWULFFLRQV�JHQHUDOV�HQ�UHVWULFFLRQV�PpV�HVSHFtILTXHV�SHU�SRGHU�
GRQDU�FRPSWH�GH�OD�YDULDFLy�GLDOHFWDO��(Q�DTXHVWD�RSHUDFLy�HV�SRW�SHUGUH�JHQHUDOLWDW��MD�TXH��D�
SDUWLU� GH� UHVWULFFLRQV� JHQHUDOV� EHQ� IRQDPHQWDGHV�� HV� SRGHQ� REWHQLU� VXEUHVWULFFLRQV� TXH�
UHVXOWHQ�PpV�R�PHQ\V�DG�KRF��
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)LQDOPHQW��HQ�OD�YDULDFLy�HVWLOtVWLFD�QR�pV�SRVVLEOH�DGPHWUH�XQD�RUGHQDFLy�GLIHUHQW�GH�OHV�
UHVWULFFLRQV��3HU�DL[z��V
KDQ�LGHDW�GLYHUVHV�SURSRVWHV�SHU�DQDOLW]DU�OD��+L�KDXULD�OD�SRVVLELOLWDW�
TXH� GHWHUPLQDGHV� UHVWULFFLRQV� HV� SUHVHQWHVVLQ� VHQVH� RUGHQDU�� R� RUGHQDGHV� SDUFLDOPHQW�� GH�
PDQHUD�TXH��HQ�FDV�GH�FRQIOLFWH�HQWUH�HOOHV��WRWHV�OHV�RSFLRQV�TXHGHVVLQ�REHUWHV��FIU��3ULQFH�	�
6PROHQVN\� ������ .LSDUVN\� ������ ������ $QWWLOD� ������ =XEULWVND\D� ������ $QWWLOD� 	� &KR�
�������$OWUHV� SURSRVWHV� VHPEODQWV� FRQVLGHUHQ� O¶H[LVWqQFLD� GH� UHVWULFFLRQV� IORWDQWV�� VHQVH� XQ�
OORF�IL[�HQ�OD�MHUDUTXLD��FIU��5H\QROGV�������1DJ\�	�5H\QROGV��������/D�SUHVqQFLD�G¶DTXHVWV�
EXLWV� HQ� O¶RUGHQDFLy� SURYRFDULD� TXH� OD� MHUDUTXLD� QR� IRV� VXILFLHQWPHQW� GLVFULPLQDWzULD� L� TXH�
GLYHUVRV� FDQGLGDWV� WLQJXHVVLQ� SRVVLELOLWDWV� GH� VHU� HVFROOLWV�� 3HU� H[HPSOH�� VL� OHV� UHVWULFFLRQV�
&217,*h,7$7�&/Ë7,&�9(5%�L�&9�QR�HVWLJXHVVLQ�RUGHQDGHV�HVWULFWDPHQW�D�OD�MHUDUTXLD��WDQW�HO�
FDQGLGDW�>�J�ªMo��Q�@�FRP�HO�FDQGLGDW�>J��ªMo��Q�@�WLQGULHQ�SRVVLELOLWDWV�G¶q[LW��

$OWUHV� SURSRVWHV� VXJJHUHL[HQ� TXH� HO� UjQTXLQJ� GH� OHV� UHVWULFFLRQV� pV� XQD� HVFDOD�
SRQGHUDGD��RQ�FDGD�UHVWULFFLy�Wp�XQ�YDORU�DVVLJQDW�TXH�LQGLFD�OD�VHYD�SRVLFLy�HQ�OD�MHUDUTXLD��
4XDQ�HO�YDORU�GH�GXHV�UHVWULFFLRQV�pV�PROW�VLPLODU��O¶RUGUH�G¶DTXHVWHV�GXHV�UHVWULFFLRQV�HV�SRW�
FDSJLUDU��GH�PDQHUD�TXH�HV�SURGXHL[HQ�GXHV�VRUWLGHV�GLIHUHQWV�D�SDUWLU�G¶XQD�PDWHL[D�HQWUDGD�
�FIU�� %RHUVPD� ������� 3HU� H[HPSOH�� SHU� D� XQD� SDUDXOD� FRP� DUD� OtQLD�� HOV� SDUODQWV� WULHQ�
JHQHUDOPHQW� OD� SURQ~QFLD� DPE� GLIWRQJ� >ªIF�KG�@�� SHUz� OD� SURQ~QFLD� DPE� KLDWXV� >ªIF�KF�@� �TXH�
YLROD� OD� UHVWULFFLy� GH� PDUFDWJH� +,$786�� TXH� SHQDOLW]D� HOV� KLDWXV�� WDPEp� pV� YLDEOH� L�� HQ�
TXDOVHYRO�FDV��Wp�PROWHV�PpV�SUREDELOLWDWV�G¶DSDUqL[HU�TXH�DOWUHV�FDQGLGDWV�FRP�>ªIFK@�R�>ªIF�K�@��
DPE� HOLVLy� GH� VHJPHQWV� SHU� HYLWDU� WDQW� HO� KLDWXV� FRP� HO� GLIWRQJ�� ,� DL[z� pV� DL[t� SHUTXq� OD�
UHVWULFFLy�+,$786� Wp�XQ�YDORU�PpV�SUz[LP�DO�GH�&203/(;�2%(5785$� �TXH�SHQDOLW]D� OHV�
REHUWXUHV�FRPSOH[HV�L��HQ�FRQVHT�qQFLD��HOV�GLIWRQJV�GHFUHL[HQWV��TXH�QR�SDV�DO�GH�0$;��TXH�
SHQDOLW]D� O¶HOLVLy� GH� VHJPHQWV�� HQ� O¶HVFDOD� GH� UHVWULFFLRQV� L�� SHU� WDQW�� HQ� GHWHUPLQDGHV�
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FLUFXPVWjQFLHV�+,$786�L�&203/(;�2%(5785$�SRGHQ�FDQYLDU�G¶RUGUH�HQWUH�HOOHV��SHUz�PpV�
GLItFLOPHQW�KR�IDUDQ�HQ�UHODFLy�DPE�0$;��
�����(/�352%/(0$�'(�/
23$&,7$7�

&RP�KHP� LQGLFDW� DQWHULRUPHQW�� HQ� OD� WHRULD� GH� O¶RSWLPLWDW� OHV� UHVWULFFLRQV� DYDOXHQ� HOV�
UHVXOWDWV� ILQDOV�VHQVH�GHULYDFLRQV� L��SHU� WDQW��VHQVH�SDVVHV� LQWHUPqGLHV��4XDQ�HO� UHVXOWDW� ILQDO�
SUHVHQWD�XQD�DOWHUDFLy�UHVSHFWH�GH� O¶HQWUDGD��DTXHVWD�KD�GH�FRPSRUWDU�XQD�PLOORUD�HQ�UHODFLy�
DPE�DOJXQD�UHVWULFFLy��3HU�H[HPSOH��HQ�O¶KDUPRQLD�YRFjOLFD�GHO�YDOHQFLj�OHV�SURQ~QFLHV�>ªQ#O#@�
WHUUD�L�>ªOoWo@�URVD�HV�SRGHQ�MXVWLILFDU�FRP�XQ�LQWHQW�GH�VLPSOLILFDU�O¶DUWLFXODFLy�L�GH�IHU�PpV�
SHUFHSWLEOH�HO�WUHW�G¶REHUWXUD�GH�OHV�YRFDOV�WzQLTXHV��FIU��-LPpQH]��������������������

$UD� Ep�� FRP� HV� SRW� MXVWLILFDU� HQ� XQ�PDUF� QR� GHULYDFLRQDO� HO�PRGHO� G¶KDUPRQLD� GH� OD�
&DQ\DGD� GH� %LDU"� /D� SURQ~QFLD� >ªALKL@� SODQWHMD� SUREOHPHV� HQ� O¶DQjOLVL� SHUTXq� WDQW�
O¶DVVLPLODFLy� YRFjOLFD� FRP� HO� WDQFDPHQW� KDQ� GH� SURGXLU� PLOORUHV� HQ� OD� UHSUHVHQWDFLy�
VXSHUILFLDO�UHVSHFWH�GH�O
HQWUDGD��VL�QR�IRV�DL[t��VH�VHOHFFLRQDULD�HO�FDQGLGDW�>ªAoK>@��LGqQWLF�D�
O
HQWUDGD��(O� WDQFDPHQW�PLOORUD� OD� VRUWLGD�� SXL[�TXH� OHV�YRFDOV�PLWMDQHV� WDQFDGHV� VyQ�PHQ\V�
PDUFDGHV��SHUz�QR�RFRUUH�HO�PDWHL[�DPE�O¶KDUPRQLD��HQ�HO�FRQWH[W�>ªAoKo@�O¶KDUPRQLD�PLOORUD�
HO� UHVXOWDW�� SHUTXq� ID� PpV� SHUFHSWLEOH� OD� YRFDO� REHUWD� WzQLFD�� SHUz� HQ� HO� UHVXOWDW� ILQDO�� HQ�
WDQFDU�VH� OHV� YRFDOV� PLWMDQHV�� QR� TXHGD� UDVWUH� GHO� FRQWH[W� >ªAoKo@�� ,� VL� DFFHSWHP� TXH� HQ�
>ªALKL@�O¶KDUPRQLD�RSWLPLW]D�HO�UHVXOWDW�SHUTXq�HPIDVLW]D�OD�YRFDO�WzQLFD��SHU�TXq�QR�HV�ID�HO�
PDWHL[�DPE�OD�YRFDO�GH�GyQD�>ªALK>@"�3HU�WDQW��VHPEOD�FODU�TXH�O¶KDUPRQLD�QR�HV�SRW�MXVWLILFDU�
D� SDUWLU� GH� OD� IRUPD� VXSHUILFLDO��(Q� DOWUHV� SDUDXOHV�� DPE�HO� WLSXV�G
DYDOXDFLy�TXH� HV� UHDOLW]D�
KDELWXDOPHQW�� HO� FDQGLGDW� WULDW� HQ� DTXHVW� FDV� VHULD� LQFRUUHFWH�� OD� WHRULD� VHOHFFLRQDULD� VHPSUH�
>ªALK>@��SHUTXq�QRPpV�FRQWp�XQD�YRFDO�GLIHUHQW�GH�O¶HQWUDGD�L�YLROD�PHQ\V�UHVWULFFLRQV��
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/D�PDMRULD�GH�SURSRVWHV�SHU�D�SUREOHPHV�FRP�DTXHVW�WUDFWHQ�G
DFRQVHJXLU�TXH�HO�FRQWH[W�
>ªAoKo@�VLJXL�YLVLEOH�G
DOJXQD�PDQHUD�HQ�OD�VHOHFFLy�GHO�UHVXOWDW�ILQDO��$L[t��HQ�OD�WHRULD�GH�OD�
VLPSDWLD� �FIU�� 0F&DUWK\� ������ ������� HO� FRQWH[W� SHUGXW� HV� WURED� HQ� XQ� DOWUH� FDQGLGDW� �HO�
FDQGLGDW�VLPSjWLF��>ªAoKo@��TXH�IXQFLRQD�FRP�D�UHIHUqQFLD�SHU�DO�FDQGLGDW�DFWXDO��>ªALKL@���(O�
FDQGLGDW�VLPSjWLF�KDXULD�GH�VHU�HO�FDQGLGDW�JXDQ\DGRU��SHUz�YLROD�DOJXQD�UHVWULFFLy��Wp�YRFDOV�
PLWMDQHV�REHUWHV���HO�FDQGLGDW�DFWXDO�UHVXOWD�MXVWDPHQW�G
HOLPLQDU�GHO�FDQGLGDW�VLPSjWLF�DTXHVW�
DVSHFWH�FRQIOLFWLX��$UD�Ep��ILQV�D�TXLQ�SXQW�HO�FDQGLGDW�VLPSjWLF�QR�pV�XQD�IRUPD�LQWHUPqGLD"�,��
G¶DOWUD�EDQGD��TXLQD�PHQD�GH� UHVWULFFLRQV� HVWDEOHL[HQ�TXLQV� FDQGLGDWV�SRGHQ� VHU� VLPSjWLFV� L�
TXLQV�QR"�

$OWUHV�SURSRVWHV�HV�EDVHQ�HQ�O¶H[LVWqQFLD�GH�UHVWULFFLRQV�TXH�RSHUHQ�HQ�GLIHUHQWV�QLYHOOV�
DOKRUD��O
HQWUDGD�L�OD�VRUWLGD��FIU��0F&DUWK\��������3HU�H[HPSOH��HQ�HO�FDV�TXH�DUD�HQV�RFXSD�OD�
SURQ~QFLD� KDUPzQLFD� >ªALKL@�� WRW� L� HO� WDQFDPHQW� GH� OHV� YRFDOV�� VHPEOD� O¶~QLFD� PDQHUD� GH�
UHFXSHUDU�HO� WUHW�G¶REHUWXUD�GH� OD�YRFDO� WzQLFD� L�GH�PDQWHQLU� OD�GLVWLQFLy�DPE�DOWUHV�SDUDXOHV�
FRP�GyQD�>ªALK>@��eV�D�GLU��HO�GHVLJ�GH�SUHVHUYDU�HO�WUHW�>$$@�SURYRFDULD�O¶KDUPRQLD�ILQV�L�WRW�
HQ�OHV�YDULHWDWV�TXH�DFDEHQ�HOLPLQDQW�OR��5HFHQWPHQW��0F&DUWK\��������KD�IRUPDOLW]DW�DTXHVWD�
SURSRVWD�HQ�HO�PDUF�GH�O¶DQRPHQDW�³PDUFDWJH�FRPSDUDWLX´��

(Q� DOWUHV� SURSRVWHV� HV� WUHEDOOD� DPE� O¶H[LVWqQFLD� GH� UHODFLRQV� SDUDGLJPjWLTXHV�� TXH�
LQIOXHL[HQ�GH�PDQHUD�TXH�OD�WULD�GHO�UHVXOWDW�SHU�D�XQD�IRUPD�HVWDULD�MXVWLILFDGD�SHU�XQD�DOWUD�
IRUPD�UHODFLRQDGD�PRUIROzJLFDPHQW��FIU���HQWUH�DOWUHV��%XU]LR�������������.HQVWRZLF]�������
%HQXD�������0F&DUWK\��������eV�HO�TXH�RFRUUH��SHU�H[HPSOH��DPE�OHV�IRUPHV�FROÂORTXLDOV�GHO�
WLSXV� >��ªP>M@�SHU�VH�VDS��GH� �P�P>?���HQ�FHUWHV�YDULHWDWV�GH�%DUFHORQD��(Q�DTXHVWD�VHT�qQFLD�
DSDUHL[�XQD�YRFDO� LQLFLDO� HSHQWqWLFD�SHUz�HOV� HOHPHQWV� VLELODQWV�GHO�SURQRP� L�GHO�YHUE�V¶KDQ�
IXVLRQDW� HQ�XQ�GH� VRO� L�� SHU� WDQW�� HQ� OD� IRUPD� VXSHUILFLDO� KD�GHVDSDUHJXW� HO� FRQWH[W� µPP¶� TXH�
WHzULFDPHQW� SURYRFD� O¶HSqQWHVL�� &RP� HV� SRW� MXVWLILFDU� O¶HSqQWHVL� VHQVH� UHFyUUHU� D� XQ� QLYHOO�
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LQWHUPHGL�µ�P�P>M¶�HQ�TXq�OD�YRFDO�HSHQWqWLFD�MD�V¶KD�DIHJLW�SHU�VLOÂODELILFDU�OD�SULPHUD�GH�OHV�
µP¶�� DEDQV�TXH� OHV� GXHV� VLELODQWV� VH� VLPSOLILTXLQ� HQ�XQD"�8QD� H[SOLFDFLy�SRVVLEOH� pV�TXH� HQ�
DTXHVW� FDV� O¶HSqQWHVL� FRQWLQXD�PRVWUDQW�VH� HQ� SRVLFLy� LQLFLDO� SHU� O¶HIHFWH� XQLIRUPLW]DGRU� GH�
PDQWHQLU�OD�IRUPD�VXSHUILFLDO�>9&�@�WtSLFD�GHO�SDUDGLJPD�GHOV�SURFOtWLFV�HQ�FDWDOj�FHQWUDO��OHV�
VV�GHO�SURQRP�L�GHO�YHUE�DSDUHL[HQ�IXVLRQDGHV�SHU�OD�LPSRVVLELOLWDW�GH�PDQWHQLU�GXHV�VLELODQWV�
DGMDFHQWV�HQ�FDWDOj��FIU��%RQHW�	�/ORUHW������D���
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,9��6(/(&&,Ï�%,%/,2*5¬),&$�
$QWWLOD�� $��� ������ 'HULYLQJ� 9DULDWLRQ� IURP� *UDPPDU�� $� 6WXG\� RI� )LQQLVK� *HQLWLYHV��

0DQXVFULW��6WDQIRUG�8QLYHUVLW\��6WDQIRUG��>52$������@�
$QWWLOD��$���L�&KR��<�<���������9DULDWLRQ�DQG�FKDQJH�LQ�2SWLPDOLW\�7KHRU\��/LQJXD������������
%HFNPDQ�� -�1��� ������3RVLWLRQDO� )DLWKIXOQHVV��7HVL� 'RFWRUDO�� 8QLYHUVLW\� RI�0DVVDFKXVHWWV��

$PKHUVW��>52$�������@�
%HQXD�� /��� ������ 7UDQVGHULYDWLRQDO� ,GHQWLW\�� 3KRQRORJLFDO� 5HODWLRQV� EHWZHHQ� :RUGV�� 7HVL�

'RFWRUDO��8QLYHUVLW\�RI�0DVVDFKXVHWWV��$PKHUVW��>52$�������@�
%RHUVPD��3���������)XQFWLRQDO�3KRQRORJ\��)RUPDOL]LQJ�WKH�,QWHUDFWLRQ�EHWZHHQ�$UWLFXODWRU\�

DQG�3HUFHSWXDO�'ULYHV��7KH�+DJXH��+ROODQG�$FDGHPLF�*UDSKLFV��
%RQHW��(��� L�/ORUHW��0��5��������D��2&3�(IIHFWV�LQ�&DWDODQ�&OLWLFL]DWLRQ��&DWDODQ�-RXUQDO�RI�

/LQJXLVWLFV�����������
%RQHW�� (��� L� /ORUHW��0��5��� ����� E��0RUH� RQ�$OLJQPHQW� DV� DQ� DOWHUQDWLYH� WR� GRPDLQV�� 7KH�

V\OODELILFDWLRQ�RI�&DWDODQ�FOLWLFV��$SDUHL[HUj�HQ��3UREXV���������������>52$�������@�
%XU]LR�� /��� ������ 0HWULFDO� &RQVLVWHQF\�� (Q�� 5LVWDG�� (�6��� HG��� /DQJXDJH� &RPSXWDWLRQV��

3URYLGHQFH��5,��$PHULFDQ�0DWKHPDWLFDO�6RFLHW\��
%XU]LR�� /��� ������ &\FOHV�� 1RQ�'HULYHG�(QYLURQPHQW� %ORFNLQJ�� DQG� &RUUHVSRQGHQFH�� (Q��

'HNNHUV�� -��� YDQ� GHU� /HHXZ�� -��� L� YDQ� GH�:HMHU�� -��� HG���2SWLPDOLW\� 7KHRU\�� 3KRQRORJ\��
6\QWD[��DQG�$FTXLVLWLRQ���������2[IRUG��2[IRUG�8QLYHUVLW\�3UHVV��

&OHPHQWV��*�1���������7KH�UROH�RI�WKH�VRQRULW\�F\FOH�LQ�FRUH�V\OODELILFDWLRQ��(Q��.LQJVWRQ��-���
L� %HFNPDQ�� 0�(��� HG��� 3DSHUV� LQ� /DERUDWRU\� 3KRQRORJ\� ,�� %HWZHHQ� WKH� *UDPPDU� DQG�
3K\VLFV�RI�6SHHFK�����������&DPEULGJH��&DPEULGJH�8QLYHUVLW\�3UHVV��

&ROLQD�� 6��� ������$� &RQVWUDLQW�EDVHG� $QDO\VLV� RI� 6\OODELILFDWLRQ� LQ� 6SDQLVK�� &DWDODQ�� DQG�
*DOLFLDQ��7HVL�'RFWRUDO��8QLYHUVLW\�RI�,OOLQRLV�DW�8UEDQD�&KDPSDLJQ��8UEDQD��
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&RORPLQD�� -��� ������ /¶DODFDQWt�� 8Q� HVWXGL� VREUH� OD� YDULDFLy� OLQJ�tVWLFD�� $ODFDQW�� ,QVWLWXW�
G¶(VWXGLV�©-XDQ�*LO�$OEHUWª��'LSXWDFLy�3URYLQFLDO�G¶$ODFDQW��

+XDOGH��-�,���������6REUH�HO�FRQFHSWH�GH�GHULYDFLy�IRQROzJLFD��$OJXQV�IHQzPHQV�YRFjOLFV�HQ�
EDVF�L�HQ�FDWDOj��&DSOOHWUD������������

,W{�� -��� ������ 6\OODELF� 7KHRU\� LQ� 3URVRGLF� 3KRQRORJ\�� 7HVL� 'RFWRUDO�� 8QLYHUVLW\� RI�
0DVVDFKXVHWWV��$PKHUVW��>3XEOLFDGD�HQ�1HZ�<RUN��*DUODQG�������@�

,W{�� -��� ������ $� 3URVRGLF� 7KHRU\� RI� (SHQWKHVLV��1DWXUDO� /DQJXDJH� DQG� /LQJXLVWLF� 7KHRU\��
���������������

-LPpQH]��-���������/
HVWUXFWXUD�VLOÂOjELFD�GHO�GLDOHFWH�YDOHQFLj��7HVL�'RFWRUDO��8QLYHUVLWDW�GH�
9DOqQFLD��9DOqQFLD���

-LPpQH]��-���������9DOHQFLDQ�YRZHO�KDUPRQ\��5LYLVWD�GL�/LQJXLVWLFD��������������
-LPpQH]�� -��� ������ /
KDUPRQLD� YRFjOLFD� HQ� YDOHQFLj�� (Q�� %RYHU�� $��� /ORUHW��0��5��� L� 9LGDO�

7LEELWV�� HG��� $FWHV� �q� &ROÂORTXL� G¶(VWXGLV� &DWDODQV� D� 1RUG�$PqULFD�� %DUFHORQD�� ������
���������%DUFHORQD��3XEOLFDFLRQV�GH�O¶$EDGLD�GH�0RQWVHUUDW�

-LPpQH]��-���������$OWUHV�IHQzPHQV�YRFjOLFV�HQ�HO�PRW��(Q��6ROj��-���/ORUHW��0��5���0DVFDUy��
-���L�3pUH]�6DOGDQ\D��0���GLU���*UDPjWLFD�GHO�FDWDOj�FRQWHPSRUDQL��,�����������%DUFHORQD��
(PS~ULHV��

-LPpQH]��-���L�7RGROt��-���������/D�IRUPD�GHOV�SURQRPV�FOtWLFV�FDWDODQV��FRQGLFLRQV�VLOÂOjELTXHV�
L� DOLQHDPHQW� PRUIROzJLF�� (Q�� 0DUWtQ� 9LGH�� &��� HG��� /HQJXDMHV� QDWXUDOHV� \� OHQJXDMHV�
IRUPDOHV��;,�����������%DUFHORQD��338���

.HQVWRZLF]��0��� ������%DVH�LGHQWLW\� DQG�XQLIRUP�H[SRQHQFH��$OWHUQDWLYHV� WR� F\FOLFLW\��(Q��
'XUDQG��-���L�/DNV��%���HG���&XUUHQW�7UHQGV�LQ�3KRQRORJ\��0RGHOV�DQG�0HWKRGV�����������
0DQFKHVWHU��(XURSHDQ�6WXGLHV�5HVHDUFK�,QVWLWXWH��8QLYHUVLW\�RI�6DOIRUG��>52$�������@�

.LSDUVN\�� 3��� ������ ³(OVHZKHUH´� LQ� SKRQRORJ\�� (Q��$QGHUVRQ�� 6�5��� L� .LSDUVN\�� 3��� HG���$�
)HVWVFKULIW�IRU�0RUULV�+DOOH����������1HZ�<RUN��+ROW��5LQHKDUW�	�:LQVWRQ��
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.LSDUVN\��3���������/H[LFDO�SKRQRORJ\�DQG�PRUSKRORJ\��(Q��<DQJ��,�6���HG���/LQJXLVWLFV�LQ�WKH�
0RUQLQJ�&DOP��������6HRXO��+DQVKLQ��

.LSDUVN\�� 3��� ������ 9DULDEOH� UXOHV�� 7UHEDOO� SUHVHQWDW� DO� 5XWJHUV� 2SWLPDOLW\� :RUNVKRS�� ���
5XWJHUV�8QLYHUVLW\��

.LSDUVN\��3���������$Q�27�SHUVSHFWLYH�RQ�SKRQRORJLFDO�YDULDWLRQ��7UHEDOO�SUHVHQWDW�DO�1HZ�
:D\V�RI�$QDO\]LQJ�9DULDWLRQ������6WDQIRUG�8QLYHUVLW\���

/DERY��:���������6RFLROLQJXLVWLF�3DWWHUQV��3KLODGHOSKLD��8QLYHUVLW\�RI�3HQQV\OYDQLD�3UHVV��
0DVFDUy�� -��� ������ &DWDODQ� 3KRQRORJ\� DQG� WKH� 3KRQRORJLFDO� &\FOH�� 7HVL� 'RFWRUDO�� 0,7��

&DPEULGJH��0$��>9HUVLy�FDWDODQD��/D�IRQRORJLD�FDWDODQD� L�HO�FLFOH� IRQROzJLF��%HOODWHUUD��
8QLYHUVLWDW�$XWzQRPD�GH�%DUFHORQD�������@�

0F&DUWK\��-�-���������5HPDUNV�RQ�3KRQRORJLFDO�2SDFLW\�LQ�2SWLPDOLW\�7KHRU\��(Q��/HFDUPH��
-���/RZHQVWDPP��-���L�6KRORQVN\��8���HG���6WXGLHV�LQ�$IURDVLDWLF�*UDPPDU��3DSHUV�IURP�WKH�
6HFRQG� &RQIHUHQFH� RQ� $IURDVLDWLF� /LQJXLVWLFV�� 6RSKLD� $QWLSROLV�� ������ 7KH� +DJXH��
+ROODQG�$FDGHPLF�*UDSKLFV��

0F&DUWK\��-�-���������6\PSDWK\�DQG�3KRQRORJLFDO�2SDFLW\��3KRQRORJ\�����������������
0F&DUWK\�� -�-��� ������ 2SWLPDO� 3DUDGLJPV�� $SDUHL[HUj� HQ�� 'RZQLQJ�� /�-��� +DOO�� 7�$��� L�

5DIIHOVLHIHQ�� 5��� HG��� 3DUDGLJPV� LQ� 3KRQRORJLFDO� 7KHRU\�� 2[IRUG� 	� 0DOGHQ�� 0$��
%ODFNZHOO��������>52$�������@�

0F&DUWK\�� -�-���������&RPSDUDWLYH�0DUNHGQHVV��(Q��&DUSHQWHU��$��HW�DO��� HG���8QLYHUVLW\�RI�
0DVVDFKXVHWWV� 2FFDVLRQDO� 3DSHUV� LQ� /LQJXLVWLFV� ���� 3DSHUV� LQ� 2SWLPDOLW\� 7KHRU\� ,,��
$PKHUVW��0$��*/6$��>52$�������@�

0F&DUWK\��-�-���������6\PSDWK\��&XPXODWLYLW\��DQG�WKH�'XNH�RI�<RUN�*DPELW��(Q��)pU\��&���L�
YDQ�GH�9LMYHU��5���HG���7KH�6\OODEOH�LQ�2SWLPDOLW\�7KHRU\���������&DPEULGJH��&DPEULGJH�
8QLYHUVLW\�3UHVV���
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0F&DUWK\�� -�-��� L� 3ULQFH�� $�6��� ������ 3URVRGLF� 0RUSKRORJ\� ,�� &RQVWUDLQW� LQWHUDFWLRQ� DQG�
VDWLVIDFWLRQ��5HSRUW� Q~P��5X&&6�75����1HZ�%UXQVZLFN��1-��5XWJHUV�8QLYHUVLW\�&HQWHU�
IRU�&RJQLWLYH�6FLHQFH��

0F&DUWK\��-�-���L�3ULQFH��$�6���������7KH�HPHUJHQFH�RI�WKH�XQPDUNHG��2SWLPDOLW\�LQ�3URVRGLF�
0RUSKRORJ\��(Q��*RQ]jOH]��0���HG���3URFHHGLQJV�RI�WKH�1RUWK�(DVW�/LQJXLVWLF�6RFLHW\������
���������$PKHUVW��0$��*/6$��8QLYHUVLW\�RI�0DVVDFKXVHWWV��>52$�����@�

1DJ\�� 1��� L� 5H\QROGV�� :�7��� ������ $FFRXQWLQJ� IRU� YDULDEOH� ZRUG�ILQDO� GHOHWLRQ� ZLWKLQ�
2SWLPDOLW\�7KHRU\��(Q��$UQROG��-���%ODNH��5���'DYLGVRQ��%���6FKZHQWHU��6���L�6RORPRQ��-���
HG���6RFLROLQJXLVWLF�9DULDWLRQ��7KHRU\��'DWD��DQG�$QDO\VLV�����������6WDQIRUG��&$��&6/,��

2OLYD��6���������'RV�DVSHFWHV�GHO�ULWPH�HQ�HO�FDWDOj�PRGHUQ��(OV�0DUJHV�����������
3DGJHWW�� -��� ������3DUWLDO�&ODVV�%HKDYLRU� DQG�1DVDO�3ODFH�$VVLPLODWLRQ��(Q��3URFHHGLQJV�RI�

WKH�$UL]RQD�3KRQRORJ\�&RQIHUHQFH��:RUNVKRS�RQ�)HDWXUHV�LQ�2SWLPDOLW\�7KHRU\��&R\RWH�
:RUNLQJ�3DSHUV��7XFVRQ��8QLYHUVLW\�RI�$UL]RQD��

3DOPDGD��%��������D��/D�IRQRORJLD�GHO�FDWDOj��HOV�SULQFLSLV�JHQHUDOV�L�OD�YDULDFLy��%HOODWHUUD��
3XEOLFDFLRQV�GH�OD�8QLYHUVLWDW�$XWzQRPD�GH�%DUFHORQD��>9HUVLy�UHYLVDGD�GH��/D�IRQRORJLD�
GHO� FDWDOj� L� HOV� SULQFLSLV� DFWLXV�� 7HVL� 'RFWRUDO�� 8QLYHUVLWDW� $XWzQRPD� GH� %DUFHORQD��
%HOODWHUUD�������@�

3DOPDGD�� %��� ����� E��/D� YRFDO� >�@� GHO� FDWDOj� FHQWUDO�� 7UHEDOO� SUHVHQWDW� DO�;,,� &ROÂORTXL� GH�
O
$VVRFLDFLy�*HUPDQR�&DWDODQD��'.*���)UDQNIXUW�DP�0DLQ���

3ULQFH��$�6���L�6PROHQVN\��3���������2SWLPDOLW\�7KHRU\��&RQVWUDLQW�,QWHUDFWLRQ�LQ�*HQHUDWLYH�
*UDPPDU��5HSRUW�Q~P��5X&&6�75����1HZ�%UXQVZLFN��1-��5XWJHUV�8QLYHUVLW\�&HQWHU�IRU�
&RJQLWLYH�6FLHQFH��

5H\QROGV�� :��� ������ 9DULDWLRQ� DQG� SKRQRORJLFDO� WKHRU\�� 7HVL� 'RFWRUDO�� 8QLYHUVLW\� RI�
3HQQV\OYDQLD��3KLODGHOSKLD���
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6HUUD�� 3��� ������ (O� 3ULQFLSL� G
(FRQRPLD� HQ� OHV� GHULYDFLRQV� GH� OD� )RQRORJLD� 0qWULFD�� (Q��
0DUWtQ� 9LGH�� &��� HG��� $FWHV� GHO� 9,,� &RQJUpV� GH� /OHQJXDWJHV� 1DWXUDOV� L� /OHQJXDWJHV�
)RUPDOV�����������%DUFHORQD��338��

6HUUD�� 3��� ������ /D� IRQRORJLD� SURVzGLFD� GHO� FDWDOj�� 7HVL� 'RFWRUDO�� 8QLYHUVLWDW� GH� *LURQD��
*LURQD��

6PROHQVN\��3���������+DUPRQ\��PDUNHGQHVV��DQG�SKRQRORJLFDO�DFWLYLW\��7UHEDOO�SUHVHQWDW�DO�
5XWJHUV�2SWLPDOLW\�:RUNVKRS�����5XWJHUV�8QLYHUVLW\��

6PROHQVN\�� 3��� ������ 2Q� WKH� LQWHUQDO� VWUXFWXUH� RI� WKH� FRQVWUDLQW� FRPSRQHQW� &21� RI� 8*��
+DQGRXW�GH�OD�FRQIHUqQFLD�SUHVHQWDGD�D�8&/$����G
DEULO�GH�������>52$������@�

6WHULDGH��'���������7KH�3KRQRORJ\�RI�3HUFHSWLELOLW\�(IIHFWV��7KH�3�PDS�DQG�LWV�FRQVHTXHQFHV�
IRU�FRQVWUDLQW�RUJDQL]DWLRQ��0DQXVFULW��8&/$��

=XEULWVND\D�� .��� ������ 0HFKDQLVPV� RI� VRXQG� FKDQJH� LQ� 2SWLPDOLW\� 7KHRU\�� /DQJXDJH�
9DULDWLRQ�DQG�&KDQJH�������������


