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'pYHORSSHPHQWV�UpFHQWV�G¶XQ�FRGH�GH�VLPXODWLRQ�GHV�pFRXOHPHQWV�
PL[WHV�GDQV�GHV�FRQGXLWHV�G¶DPpQDJHPHQWV�K\GUDXOLTXHV�j�

pFRXOHPHQW�WHPSRUDLUH��)ORZ0L[��
�

�
&KULVWLDQ�%285'$5,$6���6WpSKDQH�*(5%,��

9LFWRU�:,1&./(5��

�
��/DERUDWRLUH�GH�0DWKpPDWLTXHV��805�&156���������8QLYHUVLWp�6DYRLH�0RQW�%ODQF�
������/H�%RXUJHW�GX�/DF��)UDQFH���FKULVWLDQ�ERXUGDULDV#XQLY�VPE�IU�
��/DERUDWRLUH�GH�0DWKpPDWLTXHV��805�&156��������8QLYHUVLWp�6DYRLH�0RQW�%ODQF��
������/H�%RXUJHW�GX�/DF��)UDQFH���VWHSKDQH�JHUEL#XQLY�VPE�IU�
��(OHFWULFLWp�GH�)UDQFH��&HQWUH�G¶,QJpQLHULH�+\GUDXOLTXH���6DYRLH�7HFKQRODF�
������/H�%RXUJHW�GX�/DF�FHGH[��)UDQFH���YLFWRU�ZLQFNOHU#HGI�IU�
�
8Q�DPpQDJHPHQW�K\GURpOHFWULTXH�SHXW�FRPSRUWHU�FHUWDLQV�FRPSRVDQWV�K\GUDXOLTXHV��TXL�QH� VRQW�VROOLFLWpV�TXH�
GH�IDoRQ�WHPSRUDLUH��/¶pFRXOHPHQW�GDQV�FHV�FRQGXLWHV�SHXW�rWUH�PL[WH��F¶HVW�j�GLUH�VLPXOWDQpPHQW�j�VXUIDFH�OLEUH�
HW�HQ�FKDUJH��/H�FRGH�)ORZ0L[�HVW�XQ�FRGH��'�QRQ�SHUPDQHQW�SHUPHWWDQW�GH�PRGpOLVHU�FH�W\SH�G¶pFRXOHPHQW��,O�
HVW�EDVp�VXU�OD�VLPLODULWp�TXL�H[LVWH�HQWUH�OHV�pTXDWLRQV�G¶(XOHU�LQFRPSUHVVLEOHV�HW�GH�6DLQW�9HQDQW��HW�XWLOLVH�XQH�
PpWKRGH�RULJLQDOH�TXL�DVVRFLH�FHV�GHX[�V\VWqPHV�G¶pTXDWLRQV��&HW�DUWLFOH�SUpVHQWH�OHV�PpWKRGHV�QXPpULTXHV�TXL�
RQW�pWp�GpYHORSSpHV�SRXU�FH�FRGH��OHV�K\SRWKqVHV�GH�PRGpOLVDWLRQ�HW�OHV�SRVVLELOLWpV�GH�FDOFXO�GH�FH�ORJLFLHO��/H�
FRGH� )ORZ0L[� HVW� LVVX� QRPEUHXVHV� DQQpHV� GH� UHFKHUFKHV�� JUkFH� j� XQ� SDUWHQDULDW� HQWUH� OH� /DERUDWRLUH� GH�
0DWKpPDWLTXHV�GH�O¶8QLYHUVLWp�6DYRLH�0RQW�%ODQF��/$0$��HW�OH�&HQWUH�G¶,QJpQLHULH�+\GUDXOLTXH�G¶(')��&,+���
TXL� D� FRQGXLW� j� SURGXLUH� XQH� YHUVLRQ� LQGXVWULHOOH� HQ� ������ (QILQ�� TXHOTXHV� FDV� G¶DSSOLFDWLRQ� VXU� GHV�
DPpQDJHPHQWV�H[LVWDQWV�VRQW�SUpVHQWpV���FRQGXLWH�$��5L]]DQHVH��OD�&RFKH��
0RWV�FOHIV���VXUIDFH�OLEUH��pFRXOHPHQW�HQ�FKDUJH��YROXPHV�ILQLV��pTXDWLRQV�G¶(XOHU��6DLQW�9HQDQW��

�
/DWHVW�GHYHORSPHQWV�RI�D�PL[HG�IORZV�VRIWZDUH�LQ�K\GURHOHFWULF�

FRQGXLWV��
ZLWK�WHPSRUDU\�IORZV��)ORZ0L[��

�
$�K\GURHOHFWULF�SRZHUSODQW�FDQ� LQYROYH�VRPH�DGGXFWLRQV�ZKLFK�DUH�QRW�XVHG�DOO� WKH� WLPH��EXW� WHPSRUDOO\��7KH�
IORZ�LQ�VXFK�FRQGXLWV�FDQ�EHFRPH�PL[HG��WKDW�LV�WKH�FRQGXLW�LV�SDUWLDOO\�FRQFHUQHG�ZLWK�D�SUHVVXUL]HG�IORZ�DQG�D�
IUHH�VXUIDFH�IORZ�DW�WKH�VDPH�WLPH��7KH�)ORZ0L[�VRIWZDUH�LV�D�RQH�GLPHQVLRQDO�DQG�XQVWHDG\�FRGH��DEOH�WR�PRGHO�
WKLV� W\SH� RI� IORZ�� EDVHG� RQ� WKH� VLPLODULWLHV� EHWZHHQ� WKH�(XOHU� LQFRPSUHVVLEOH� HTXDWLRQV� DQG� WKH� 6DLQW�9HQDQW�
HTXDWLRQV��VKDOORZ�ZDWHU�HTXDWLRQV��DQG�DQ�RULJLQDO�PHWKRG�WR�DVVRFLDWH�WKHVH�WZR�V\VWHPV�RI�HTXDWLRQV��7KLV�
SDSHU�SUHVHQWV�WKH�QXPHULFDO�PHWKRGV�ZKLFK�ZHUH�GHYHORSHG�IRU�WKLV�FRGH��WKH�SK\VLFDO�K\SRWKHVLV�ZKLFK�ZHUH�
FKRVHQ��DQG�WKH�SRVVLELOLWLHV�RI�PRGHOL]DWLRQ�RI�WKH�VRIWZDUH��7KH�)ORZ0L[�VRIWZDUH�LV�LVVXHG�IURP�VHYHUDO�\HDUV�
RI�UHVHDUFKHV�EHWZHHQ�WZR�SDUWQHUV��� WKH�0DWKHPDWLFDO�,QVWLWXWH�RI� WKH�6DYRLH�0RQW�%ODQF�8QLYHUVLW\��/$0$��
DQG�WKH�+\GUDXOLF�(QJLQHHULQJ�&HQWUH�RI�(')��&,+���ZKLFK�OHDG�WR�DQ�LQGXVWULDO�YHUVLRQ�LQ�������)LQDOO\��VRPH�
LQGXVWULDO�FDVHV�IURP�WKH�(')�K\GURSRZHUSODQWV�SDUN�DUH�SUHVHQWHG���&RQGXLW�$��5L]]DQHVH��OD�&RFKH��
.H\�ZRUGV��IUHH�VXUIDFH�IORZ��SUHVVXUL]HG�IORZ��ILQLWH�YROXPH��(XOHU�HTXDWLRQV��VKDOORZ�ZDWHU�HTXDWLRQV��

,� ,1752'8&7,21�

(Q�JpQpUDO�� OHV�FLUFXLWV�SULQFLSDX[�G¶DPpQDJHPHQWV�K\GURpOHFWULTXHV�G
(')�FRPSRUWHQW�XQ�UpVHUYRLU�
DPRQW��XQH�JDOHULH�G
DPHQpH�DYHF�XQ�pFRXOHPHQW�HQ�FKDUJH��RX�GHV�FDQDX[�j�VXUIDFH� OLEUH��SXLV�XQH�
FRQGXLWH�IRUFpH�VRXV�SUHVVLRQ��GHV�WXUELQHV��SHUPHWWDQW�GH�SURGXLUH�O¶pOHFWULFLWp��VXLYLHV�G¶XQ�FDQDO�GH�
IXLWH�RX�G¶XQH�JDOHULH�GH�IXLWH�VRXV�IDLEOH�SUHVVLRQ��

(Q� SDUDOOqOH� GH� FHV� FLUFXLWV� SULQFLSDX[�� LO� H[LVWH� GHV� FRQGXLWHV� j� pFRXOHPHQW� WHPSRUDLUH�� 3RXU� FHV�
FRQGXLWHV��O¶pFRXOHPHQW�SHXW�rWUH�PL[WH��F¶HVW�j�GLUH�HQ�SDUWLH�j�VXUIDFH�OLEUH�HW�HQ�SDUWLH�HQ�FKDUJH��



&ROORTXH�&)%5�6+)���©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH������ª�
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

����
�

/HV�FRQGXLWHV�GH�GpFKDUJH�SHUPHWWHQW� GH�GpULYHU� WHPSRUDLUHPHQW�XQ�GpELW�� ORUVTXH�FHOXL�FL�QH�SDVVH�
SOXV�SDU�OHV�WXUELQHV�VXLWH�j�XQ�GpFOHQFKHPHQW�RX�XQ�DUUrW�QRUPDO��2Q�WURXYH�FH�W\SH�GH�FRQGXLWH�VXU�
OHV�FHQWUDOHV�G¶$YULHX[��&DO\SVR��/HV�6DXFHV��/RXGHQYLHOOH��/X]���3UDORJQDQ��6DEDUW��

3DU�H[HPSOH�SRXU�OD�FHQWUDOH�GHV�6DXFHV��VLWXpH�HQ�DPRQW�GH�OD�UHWHQXH�GH�5RVHOHQG��HQ�6DYRLH��ORUVTXH�
OHV�JURXSHV�V¶DUUrWHQW��O¶HDX�HVW�WHPSRUDLUHPHQW�GpYLpH�YHUV�OD�UHWHQXH�GH�/D�*LWWD]��SDU�O¶RXYHUWXUH�GH�
OD�YDQQH�6)�ELV��ILJXUH�����

�
)LJXUH�����6FKpPD�GH�O¶DPpQDJHPHQW�GHV�6DXFHV�

/HV�FRQGXLWHV�GH�WUDQVIHUW�SHUPHWWHQW�GH�WUDQVIpUHU�GH�O
HDX�HQWUH�GHX[�UpVHUYRLUV��RX�GH�SDVVHU�VRXV�XQ�
RXYUDJH���FRQGXLWH�$��5L]]DQHVH��

/HV�FRQGXLWHV�GH�GUDLQDJH� VHUYHQW� j� UpFXSpUHU� O
HDX�TXL� DUULYHQW�GHV�JDOHULHV�GH�GpULYDWLRQ�HW�TXL�QH�
SHXYHQW�SDV�SDVVHU�SDU� OD�FRQGXLWH�IRUFpH�� ORUVTXH�FHOOH�FL�HVW�HQ� WUDYDX[�SRXU�PDLQWHQDQFH��&¶HVW� OH�
FDV�GH�OD�FRQGXLWH�GH�GUDLQDJH�GH�/D�&RFKH�SDU�H[HPSOH��

/H�FRGH�)ORZ0L[��TXL�PRGpOLVH�OHV�pFRXOHPHQWV�PL[WHV�HQ��'��HVW�OH�UpVXOWDW�GH�QRPEUHXVHV�DQQpHV�GH�
UHFKHUFKH� PDWKpPDWLTXH� HW� GH� PLVH� DX� SRLQW� DX� /$ERUDWRLUH� GH� 0$WKpPDWLTXHV� �/$0$��� HQ�
FROODERUDWLRQ�DYHF�(')�&HQWUH�G¶,QJpQLHULH�+\GUDXOLTXH��&,+���OHV�GHX[�HQWLWpV�pWDQW�SUpVHQWHV�VXU�OH�
VLWH�GH�O
8QLYHUVLWp�6DYRLH�0RQW�%ODQF�j�&KDPEpU\��

(Q� MDQYLHU�������XQH�YHUVLRQ�GLWH�©�LQGXVWULHOOH�ª�GX� ORJLFLHO� D� pWp� OLYUpH�SDU� OH�/$0$�j�(')��SOXV�
FRQYLYLDO� SRXU� OHV� XWLOLVDWHXUV� �ILFKLHUV� GH� GRQQpHV� SOXV� FODLUV�� FRQGLWLRQV� OLPLWHV� pFULWHV� GDQV� GHV�
ILFKLHUV� IRUWUDQ� UHPSODFpV� SDU� GHV� ILFKLHUV� WH[WH��� FRPSRUWDQW� XQH� GRFXPHQWDWLRQ� FRPSOqWH��� QRWLFH�
G
XWLOLVDWLRQ�� QRWLFH� GH� SULQFLSHV�� QRWLFH� GH� YDOLGDWLRQ� DGDSWpH� DX[� pWXGHV� G¶LQJpQLHULH� HW� QRWLFH�
LQIRUPDWLTXH�SRXU�OHV�GpYHORSSHXUV��

,,� 2%-(&7,)6�(7�'20$,1(�'8�/2*,&,(/�

/H� ORJLFLHO� )ORZ0L[� HVW� GpGLp� DX[� FDOFXOV� G¶pFRXOHPHQWV� LQVWDWLRQQDLUHV�PL[WHV� HQ� �'�� ,O� SHXW� rWUH�
ELHQ� V�U� XWLOLVp� GDQV� OH� FDGUH� G¶pFRXOHPHQWV� FRPSOqWHPHQW� j� VXUIDFH� OLEUH� HQ� FDQDX[� RX� FRQGXLWHV�
IHUPpHV�DLQVL�TXH�GDQV�OH�FDGUH�G¶pFRXOHPHQWV�FRPSOqWHPHQW�HQ�FKDUJH���

/H�GRPDLQH�GH�YDOLGLWp�HVW�GpWHUPLQp�SDU�XQ�FHUWDLQ�QRPEUH�G¶K\SRWKqVHV�SK\VLTXHV���

ϭ͘� /HV�FRQGXLWHV� FRQVLGpUpHV� VRQW� j� VHFWLRQ�FRQVWDQWH�RX�j�FKDQJHPHQW�SURJUHVVLI�GH� VHFWLRQ��(OOHV�
UHVWHQW� GDQV� XQ� PrPH� SODQ� YHUWLFDO� HW� OHXU� SHQWH� HVW� JUDGXHOOHPHQW� YDULpH�� /HV� SDURLV� VRQW�
LPSHUPpDEOHV�HW�QRQ�GpIRUPDEOHV��/D�FRQGXLWH�SRVVqGH�XQ�D[H�SULYLOpJLp�G¶pFRXOHPHQW���OH�YHFWHXU�
YLWHVVH�PR\HQQH� G¶pFRXOHPHQW� HVW� SDUDOOqOH� j� FHW� D[H� HW� OD� YLWHVVH� SHXW� rWUH� FRQVLGpUpH� FRPPH�
FRQVWDQWH�GDQV�WRXWH�VHFWLRQ�SHUSHQGLFXODLUH�j�FHW�D[H��

Ϯ͘� 'DQV�XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH��O¶HDX�HVW�LQFRPSUHVVLEOH��O¶pFRXOHPHQW�HVW�LUURWDWLRQQHO�HW�OHV�
DFFpOpUDWLRQV�GDQV�OD�GLUHFWLRQ�SHUSHQGLFXODLUH�j�O¶D[H�G¶pFRXOHPHQW�VRQW�QpJOLJHDEOHV��K\SRWKqVH�
K\GURVWDWLTXH���



&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

ϯ͘� 'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
SUHVVLRQ� XWLOLVpH� HVW� EDURWURSH� HW� V¶pFULW
SDWP�
YROXPLTXHV�GH� O¶HDX� UHVSHFWLYHPHQW�j� OD�SUHVVLRQ�S
FKDUJH�HVW�DORUV�F��2Q�SUHQG�LFL�ȡ
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

ϰ͘� /HV�HIIHWV�GH�YLVFRVLWp�j�O¶LQWpULHXU�GX�IOXLGH�VRQW�QpJOLJHD
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU��

ϱ͘� /HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�
SHQWH�IDLEOH�

,,��� 'HVFULSWLRQ�GX�PRGqO

1RXV� GRQQRQV� FL
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��
3RXU�XQH�GHVFULSWLRQ�FRPSOqWH�GH�FH�PRGqOH��YRLU�>

,,��� eFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� V\VWqPH� GH� 6DLQW
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�
PDWULFLHOOH

DYHF�

2�� W� HVW� OD� YDULDEOH� WHPSV� HW�
SULYLOpJLp�G¶pFRXOHPHQW
=)���/HV�LQFRQQXHV�VRQW�OD�VH
DXWUHV�WHUPHV�VRQW��YRLU�OD�ILJXUH�

•� J,

•� J,

&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
SUHVVLRQ� XWLOLVpH� HVW� EDURWURSH� HW� V¶pFULW

� HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW��
YROXPLTXHV�GH� O¶HDX� UHVSHFWLYHPHQW�j� OD�SUHVVLRQ�S
FKDUJH�HVW�DORUV�F��2Q�SUHQG�LFL�ȡ
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

/HV�HIIHWV�GH�YLVFRVLWp�j�O¶LQWpULHXU�GX�IOXLGH�VRQW�QpJOLJHD
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU��

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�
SHQWH�IDLEOH���

'HVFULSWLRQ�GX�PRGqO

1RXV� GRQQRQV� FL�GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��
3RXU�XQH�GHVFULSWLRQ�FRPSOqWH�GH�FH�PRGqOH��YRLU�>

eFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� V\VWqPH� GH� 6DLQW
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�
PDWULFLHOOH���

ǡݔሺܩ ܷ

HVW� OD� YDULDEOH� WHPSV� HW�
SULYLOpJLp�G¶pFRXOHPHQW
���/HV�LQFRQQXHV�VRQW�OD�VH

DXWUHV�WHUPHV�VRQW��YRLU�OD�ILJXUH�

J,��FRVș���WHUPH�GH�SUHVVLRQ�GDQV�OH�IOX[

J,��FRVș���WHUPH�VRXUFH�GH�SUHVVLRQ

&ROORTXH�&)%5
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
SUHVVLRQ� XWLOLVpH� HVW� EDURWURSH� HW� V¶pFULW

HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW��
YROXPLTXHV�GH� O¶HDX� UHVSHFWLYHPHQW�j� OD�SUHVVLRQ�S
FKDUJH�HVW�DORUV�F��2Q�SUHQG�LFL�ȡ
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

/HV�HIIHWV�GH�YLVFRVLWp�j�O¶LQWpULHXU�GX�IOXLGH�VRQW�QpJOLJHD
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU��

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

'HVFULSWLRQ�GX�PRGqOH�SK\VLTXH

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��
3RXU�XQH�GHVFULSWLRQ�FRPSOqWH�GH�FH�PRGqOH��YRLU�>

eFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� V\VWqPH� GH� 6DLQW�9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

ܷ ൌ ሺܣǡ ܳ

ሺ ܷሻ ൌ ൫Ͳǡെ݃ܣ

)LJXUH���

HVW� OD� YDULDEOH� WHPSV� HW� [�
SULYLOpJLp�G¶pFRXOHPHQW�ª�HW�GpILQLH�SDU�VD�FRWH�
���/HV�LQFRQQXHV�VRQW�OD�VHFWLRQ�PRXLOOpH�

DXWUHV�WHUPHV�VRQW��YRLU�OD�ILJXUH�

WHUPH�GH�SUHVVLRQ�GDQV�OH�IOX[

��WHUPH�VRXUFH�GH�SUHVVLRQ

&ROORTXH�&)%5�6+)���©
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
SUHVVLRQ� XWLOLVpH� HVW� EDURWURSH� HW� V¶pFULW�

HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW��
YROXPLTXHV�GH� O¶HDX� UHVSHFWLYHPHQW�j� OD�SUHVVLRQ�S
FKDUJH�HVW�DORUV�F��2Q�SUHQG�LFL�ȡ�� �����
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

/HV�HIIHWV�GH�YLVFRVLWp�j�O¶LQWpULHXU�GX�IOXLGH�VRQW�QpJOLJHD
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU��

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

H�SK\VLTXH�

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��
3RXU�XQH�GHVFULSWLRQ�FRPSOqWH�GH�FH�PRGqOH��YRLU�>

eFRXOHPHQWV�j�VXUIDFH�OLEUH�

9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

߲௧ܷ ൅�߲

ሺ ܳሻ௧ǡ ǡݔሺܨ ܷሻ

൫ ൫߲௫ܼிܣ݃ ൅ݖ�

����eFRXOHPHQW�j�VXUIDFH�O

[� O¶DEVFLVVH� FXUYLOLJQH� OH� ORQJ� G¶XQH� FRXUEH� FKRLVLH� FRPPH�
HW�GpILQLH�SDU�VD�FRWH�
FWLRQ�PRXLOOpH�$�

DXWUHV�WHUPHV�VRQW��YRLU�OD�ILJXUH���FL�GHVVXV�

WHUPH�GH�SUHVVLRQ�GDQV�OH�IOX[

��WHUPH�VRXUFH�GH�SUHVVLRQ�

��©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

����
�

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
��௔௕௦݌� ൌ ௔௧௠݌

HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW��
YROXPLTXHV�GH� O¶HDX� UHVSHFWLYHPHQW�j� OD�SUHVVLRQ�SDWP

 ������NJ»P���/HV�YDULDWLRQV�VSDWLDOHV�GH�ȡ�GDQV�XQH�VHFWLRQ�GH�
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

/HV�HIIHWV�GH�YLVFRVLWp�j�O¶LQWpULHXU�GX�IOXLGH�VRQW�QpJOLJHD
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU��

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��
3RXU�XQH�GHVFULSWLRQ�FRPSOqWH�GH�FH�PRGqOH��YRLU�>%RXUGDULDV

9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

߲௫ܨሺݔǡ ܷሻ ൌ

ሻ ൌ ቆܳǡ
ܳଶ

ܣ
൅

ሻݔሺߠݏ݋௫߲ܿீݖ
�
�

eFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FDQDO�TXHOFRQTXH

O¶DEVFLVVH� FXUYLOLJQH� OH� ORQJ� G¶XQH� FRXUEH� FKRLVLH� FRPPH�
HW�GpILQLH�SDU�VD�FRWH�=� �=�[����QRXV�DYRQV�IDLW�LFL�OH�FKRL[�GX�ILO�G¶HDX��

$� �$�[�W���QRWpH�DXVVL�
GHVVXV����

WHUPH�GH�SUHVVLRQ�GDQV�OH�IOX[�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
௔௧௠ ൅ ܿଶሺߩ െ

HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW��
DWP�HW� j� OD�SUHVVLRQ�

��/HV�YDULDWLRQV�VSDWLDOHV�GH�ȡ�GDQV�XQH�VHFWLRQ�GH�
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

/HV�HIIHWV�GH�YLVFRVLWp�j�O¶LQWpULHXU�GX�IOXLGH�VRQW�QpJOLJHDEOHV�SDU�UDSSRUW�DX[�IURWWHPHQWV�VXU�OHV�
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU��

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��

UGDULDV������@�

9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

ሻ ൌ ǡݔሺܩ ܷሻ�

൅ ǡݔଵሺܫ݃� ߠݏ݋ሻܿܣ

ሺ ሻ ൅� ௙ܵ൯ ൅ ݃

LEUH�HQ�FDQDO�TXHOFRQTXH

O¶DEVFLVVH� FXUYLOLJQH� OH� ORQJ� G¶XQH� FRXUEH� FKRLVLH� FRPPH�
��QRXV�DYRQV�IDLW�LFL�OH�FKRL[�GX�ILO�G¶HDX��

���QRWpH�DXVVL�6P

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
ሺ െ ��଴ሻߩ DYHF� S

HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW��
j� OD�SUHVVLRQ�SDEV��/D�YLWHVV

��/HV�YDULDWLRQV�VSDWLDOHV�GH�ȡ�GDQV�XQH�VHFWLRQ�GH�
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV�

EOHV�SDU�UDSSRUW�DX[�IURWWHPHQWV�VXU�OHV�
SDURLV��OHVTXHOV�VRQW�SULV�HQ�FRPSWH�SDU�XQH�ORL�HPSLULTXH��ORL�GH�6WULFNOHU���

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��

@��

9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

ሻܿߠݏ݋ሺݔሻቇ
௧

�

൯ ǡݔଶሺܫ݃ ߠݏ݋ሻܿܣ

�
LEUH�HQ�FDQDO�TXHOFRQTXH�

O¶DEVFLVVH� FXUYLOLJQH� OH� ORQJ� G¶XQH� FRXUEH� FKRLVLH� FRPPH�
��QRXV�DYRQV�IDLW�LFL�OH�FKRL[�GX�ILO�G¶HDX��

P��HW�OH�GpELW�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH�����
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
�� DYHF� SDEV� SUHVVLRQ�

HVW� OD� SUHVVLRQ� DWPRVSKpULTXH�� VXSSRVpH� FRQVWDQWH� SRXU� WRXW� OH� FLUFXLW�� ȡ�� HW� ȡ� OHV� PDVVHV�
��/D�YLWHVVH�G¶RQGH�HQ�

��/HV�YDULDWLRQV�VSDWLDOHV�GH�ȡ�GDQV�XQH�VHFWLRQ�GH�
FRQGXLWH�VRQW�FRQVLGpUpHV�FRPPH�QpJOLJHDEOHV�GHYDQW�OHV�YDULDWLRQV�ORQJLWXGLQDOHV��

EOHV�SDU�UDSSRUW�DX[�IURWWHPHQWV�VXU�OHV�

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��

9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

ቇ

�ሻ൯௧ݔሺߠݏ݋ܿ

O¶DEVFLVVH� FXUYLOLJQH� OH� ORQJ� G¶XQH� FRXUEH� FKRLVLH� FRPPH�
��QRXV�DYRQV�IDLW�LFL�OH�FKRL[�GX�ILO�G¶HDX��

��HW�OH�GpELW�4� �$X� �4

���QRYHPEUH������ª�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

'DQV� XQ� pFRXOHPHQW� HQ� FKDUJH�� OH� OLTXLGH� HVW� OpJqUHPHQW� FRPSUHVVLEOH� HW� KRPRJqQH�� /D� ORL� GH�
SUHVVLRQ� DEVROXH��
HW� ȡ� OHV� PDVVHV�

H�G¶RQGH�HQ�
��/HV�YDULDWLRQV�VSDWLDOHV�GH�ȡ�GDQV�XQH�VHFWLRQ�GH�

EOHV�SDU�UDSSRUW�DX[�IURWWHPHQWV�VXU�OHV�

/HV�LQWHUDFWLRQV�HQWUH�O¶DLU�HW�O¶HDX�QH�VRQW�SDV�PRGpOLVpHV��3DU�FRQWUH�LO�Q¶\�D�SDV�G¶K\SRWKqVH�GH�

GHVVRXV� OHV� PRGqOHV� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� FKDUJH� pWDEOLV� VRXV� OHV�
K\SRWKqVHV�SUpFpGHQWHV��/HXU�FRXSODJH�DERXWLW�DX�PRGqOH�G¶pFRXOHPHQW�PL[WH�j�OD�EDVH�GH�)ORZ0L[��

9HQDQW� SRXU� OHV� pFRXOHPHQWV� j� VXUIDFH� OLEUH� GDQV� XQ� FDQDO� RX� XQH� FRQGXLWH�
IHUPpH�� EDVp� VXU� OD� FRQVHUYDWLRQ� GH� OD� PDVVH� HW� GH� OD� TXDQWLWp� GH� PRXYHPHQW�� V¶pFULW� VRXV� IRUPH�

൯

O¶DEVFLVVH� FXUYLOLJQH� OH� ORQJ� G¶XQH� FRXUEH� FKRLVLH� FRPPH� ©�D[H�
��QRXV�DYRQV�IDLW�LFL�OH�FKRL[�GX�ILO�G¶HDX��=� �

4�[�W���/HV�



&ROORTXH�&)%5�6+)���©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH������ª�
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

����
�

6RXV�O¶K\SRWKqVH�K\GURVWDWLTXH�QRXV�DYRQV����

ଵܫ ൌ �න ሺݕௌ௅ െ ǡݔሺߪሻݖ� ݖሻ݀ݖ ൌ ܣ
௬ೄಽ

଴
ଶܫതݕ ൌ �න ሺݕௌ௅ െ ǡݔሺߪሻ߲௫ݖ� ݖሻ݀ݖ

௬ೄಽ

଴
�

ଶܫ ൌ �න ሺݕௌ௅ െ ǡݔሺߪሻ߲௫ݖ� ݖሻ݀ݖ
௬ೄಽ

଴
�

DYHF�

R� \6/� �\6/�[�W����KDXWHXU�G¶HDX�HQWUH�OH�IRQG�HW�OD�VXUIDFH�OLEUH��PHVXUpH�GDQV�OD�GLUHFWLRQ�
SHUSHQGLFXODLUH�j�O¶D[H�G¶pFRXOHPHQW�

R� ı� �ı�[�]����ODUJHXU�GX�ELHI�j�OD�SRVLWLRQ�[�OH�ORQJ�GH�OD�FRQGXLWH�HW�j�OD�KDXWHXU�]�DX�
GHVVXV�GX�IRQG�GDQV�OD�GLUHFWLRQ�SHUSHQGLFXODLUH�DX�UDGLHU�

R� ș� �ș�[����DQJOH�RULHQWp�HQWUH�O¶KRUL]RQWDOH�HW�OD�EDVH�GH�OD�FRQGXLWH��2Q�D�GRQF�DXVVL�
�[=I� �VLQș��

R� \���GLVWDQFH�HQWUH�OD�VXUIDFH�OLEUH�HW�OH�FHQWUH�GH�JUDYLWp�*�GH�OD�VHFWLRQ�PRXLOOpH��

•� J���DFFpOpUDWLRQ�GH�OD�SHVDQWHXU�

•� =)����DOWLWXGH�GX�SRLQW�G¶DEVFLVVH�[�GX�UDGLHU�

•� ]*���RUGRQQpH�GX�FHQWUH�GH�JUDYLWp�*�GH�OD�VHFWLRQ�PRXLOOpH��2Q�D�K� �]*���\�

•� 6I���WHUPH�GH�IURWWHPHQW��GRQQp�SDU�OD�IRUPXOH�GH�6WULFNOHU���

௙ܵ ൌ
ܳȁܳȁ

ǡݔሻଶܴ௛ሺݔ௦ሺܭଶܣ ሻܣ
ସ
ଷ
�

R��.V��IRQFWLRQ�GH�OD�SRVLWLRQ�[��HVW�OH�FRHIILFLHQW�GH�6WULFNOHU��ܴ௛ ൌ
஺
௉೘
�HVW�OH�UD\RQ�K\GUDXOLTXH�HW�

3P�OH�SpULPqWUH�PRXLOOp��IRQFWLRQ�GH�[�HW�$��

&H�V\VWqPH�HVW�VWULFWHPHQW�K\SHUEROLTXH�SRXU�$�!����/D�PDWULFH�MDFRELHQQH�GX�IOX[�V¶pFULW�

ሺܷሻܨ௎ܦ ൌ ቀ Ͳ ͳ
ܿଶ െ ଶݑ �ቁݑʹ

DYHFݑ� ൌ ொ
஺
��YLWHVVH�PR\HQQH�GX�OLTXLGH�GDQV�XQH�VHFWLRQ��VXLYDQW�O¶D[H�G¶pFRXOHPHQW��HW�XQH�YLWHVVH�

G¶RQGH�F� �F�[�$��GRQQpH�SDU��

ܿଶ ൌ
ߠݏ݋ଵܿܫ߲݃

ܣ߲
ൌ �
ܣ݃
ܶ
�ߠݏ݋ܿ

R��7� �7�[�$��GpVLJQH�OD�ODUJHXU�DX�PLURLU��/HV�YDOHXUV�SURSUHV�VRQW�Ȝ�� �X�F�HW�Ȝ�� �X���F�DX[TXHOOHV�RQ�
SHXW�DVVRFLHU�OHV�YHFWHXUV�SURSUHV�j�GURLWH��

ଵݎ ൌ ൬
ͳ

ݑ െ ܿ
൰ ଶݎ��ݐ݁� ൌ ൬

ͳ
ݑ ൅ ܿ

൰�

,,��� eFRXOHPHQWV�HQ�FKDUJH�

/H�V\VWqPH�GpFULYDQW� OHV�pFRXOHPHQWV�HQ�FKDUJH�GDQV� OH�FDV�G¶XQH�FRQGXLWH�QRQ�GLODWDEOH�GH�VHFWLRQ�
6� �6�[�� HVW� REWHQX� j� SDUWLU� GHV� pTXDWLRQV� G¶(XOHU� FRPSUHVVLEOHV� �DYHF� OD� ORL� GH� SUHVVLRQ� EDURWURSH�
H[SOLFLWpH� GDQV� OHV� K\SRWKqVHV�� pFULWHV� GDQV� XQ� UHSqUH� OLp� DX� ILO� G¶HDX��&HV� pTXDWLRQV� VRQW� LQWpJUpHV�
VXLYDQW�OHV�VHFWLRQV�SHUSHQGLFXODLUHV�DX�ILO�G¶HDX�VXLYDQW�XQ�SURFHVVXV�DQDORJXH�j�FHOXL�TXL�FRQGXLW�DX[�
pTXDWLRQV�GH�6DLQW�9HQDQW��,O�V¶pFULW���

߲௧ܷ ൅ ߲௫ܨሺܷሻ ൌ ǡݔሺܩ ܷሻ� ����

ܷ ൌ ሺߩҧܵǡ ҧܳሻ௧ߩ ൌ ሺܯǡܦሻ௧ǡ ሺܷሻܨ ൌ ቆܦǡ
ଶܦ

ܯ
൅ ܿଶܯቇ

௧

�
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&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��
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ۀܦڿܦ
ܯ

൲

௧
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/HV�YDULDEOHV�ȡ� �ȡ�[�W��HW�4� �4�[�W��VRQW�UHVSHFWLYHPHQW�OD�PDVVH�YROXPLTXH�PR\HQQH�GH�O¶HDX�GDQV�
XQH�VHFWLRQ�HW� OH�GpELW��2Q�D�4�[�W�� �6�[��X�[�W��R��X�GpVLJQH�OD�YLWHVVH�G¶pFRXOHPHQW�PR\HQQH�GDQV�
XQH� VHFWLRQ�� ,FL�� OD�TXDQWLWp�5K� HVW�XQLTXHPHQW� OLpH�j� OD�JpRPpWULH��1RXV�DYRQV�DGRSWp�SDU�GpIDXW� OD�
PrPH� ORL� GH� IURWWHPHQW� TXH� GDQV� OH�PRGqOH� G¶pFRXOHPHQW� j� VXUIDFH� OLEUH�� &H� V\VWqPH� HVW� OXL� DXVVL�
VWULFWHPHQW� K\SHUEROLTXH�SRXU�0�!���� FH� TXL� HVW� JDUDQWL� SRXU� XQ� pFRXOHPHQW� HQ� FKDUJH��/D�PDWULFH�
MDFRELHQQH�GX� IOX[�HW� OHV� pOpPHQWV�SURSUHV� VRQW� LGHQWLTXHV�j�FHX[�GX�V\VWqPH�GH�6DLQW�9HQDQW�PDLV�
DYHF�XQH�YLWHVVH�G¶RQGH�F�FRQVWDQWH��

,,��� &RXSODJH�

/HV� GHX[� V\VWqPHV� SUpFpGHQWV� VRQW� IRUPHOOHPHQW� WUqV� SURFKHV�� OHV� GLIIpUHQFHV� SURYHQDQW�
HVVHQWLHOOHPHQW�GH�OD�ORL�GH�SUHVVLRQ��/D�UHFKHUFKH�G¶XQ�FRXSODJH�©�QDWXUHO�ª�GHV�GHX[�PRGqOHV�LQYLWH�j�
XWLOLVHU� XQ� VHXO� MHX� GH� YDULDEOHV� FRQVHUYDWLYHV� HW� QpFHVVLWH� XQ� IOX[� FRQWLQX� j� WUDYHUV� OHV� SRLQWV� GH�
WUDQVLWLRQ��F¶HVW�j�GLUH�Oj�R��VH�SURGXLW�XQ�SDVVDJH�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�YHUV�XQ�pFRXOHPHQW�
HQ�FKDUJH�RX�LQYHUVHPHQW��'LYLVRQV�OHV�GHX[�PHPEUHV�GH�FKDTXH�pTXDWLRQ�GX�V\VWqPH�G¶pFRXOHPHQW�
HQ�FKDUJH�SDU�OD�FRQVWDQWH�ȡ��HW�SRVRQV�

כܣ ൌ
�ҧܵߩ
଴ߩ

כܳ�ݐ݁� ൌ
�ҧܳߩ
଴ߩ

�

QRXV�REWHQRQV�GHV�YDULDEOHV�TXL� V¶H[SULPHQW�GDQV� OHV�PrPHV�XQLWpV�TXH� FHOOHV�GX�PRGqOH� j� VXUIDFH�
OLEUH� �P�� SRXU� $
� HW�P�»V� SRXU�4
��� $X� SDVVDJH� G¶XQ� W\SH� G¶pFRXOHPHQW� j� O¶DXWUH�� OHV� YDULDEOHV� $�
�VXUIDFH� OLEUH�� HW�$
� �FKDUJH�� FRwQFLGHQW�� GH� PrPH� TXH�4� HW�4
� FDU� RQ� D� DORUV� ȡ�  � ȡ� ��� /D� YLWHVVH�
G¶pFRXOHPHQW�VDWLVIDLW��

ݑ ൌ
ܳ
ܣ
ൌ
כܳ

כܣ
�

3RXU� UpDOLVHU� OH� FRXSODJH�� LO� HVW� QpFHVVDLUH� G¶XWLOLVHU� XQ� MHX� XQLTXH� GH� YDULDEOHV� QRWp�൫ܣሚǡ ෨ܳ൯�� 1RXV�
LQWURGXLVRQV�HQ�RXWUH�XQ�LQGLFDWHXU�G¶pWDW�(�pJDO�j���j�VXUIDFH�OLEUH�HW�j���HQ�FKDUJH��3UpFLVRQV�DORUV�
൫ܣሚǡ ෨ܳ൯���

�� SRXU�(� ���RQ�D�­� �$� �6P���6�
�� SRXU�(� ���RQ�D�­� �$
�!����/H�FDV�$
���6�FRUUHVSRQG�DORUV�j�XQH�GpSUHVVLRQ��
$YHF� FHV�QRWDWLRQV�� OH� WHUPH�GH�SUHVVLRQ�GDQV� OH� IOX[�GX�PRGqOH� j� VXUIDFH� OLEUH� HVW� J,��[�­��FRVș�[��
WDQGLV�TXH�OH�WHUPH�GH�SUHVVLRQ�GDQV�OH�IOX[�GX�PRGqOH�HQ�FKDUJH�HVW�F�­��/RUVTXH�OH�FDOFXO�GHV�IOX[��DX�
QLYHDX�QXPpULTXH��VH�IDLW�GH�SDUW�HW�G¶DXWUH�G¶XQ�SRLQW�GH�WUDQVLWLRQ��OD�FRQWLQXLWp�HVW�DVVXUpH�SDU�O¶DMRXW�

GH�OD�FRQVWDQWH�J,��[�6��FRVș�[��DX�IOX[�HQ�FKDUJH��1RWRQV�TXH�O¶DXWUH�WHUPH�GX�IOX[�PL[WH��j�VDYRLU�
ொ෨మ��
஺෨
�

HVW� pYLGHPPHQW� FRQWLQX� DX[� SRLQWV� GH� WUDQVLWLRQ�� /D� YLWHVVH� G¶RQGH� HVW� SDU� FRQWUH� GLVFRQWLQXH� DX[�
SRLQWV�GH�WUDQVLWLRQ���FHOD�QpFHVVLWH�XQH�PpWKRGH�DGDSWpH�GH�FDOFXO�GHV�IOX[�QXPpULTXHV�TXL�HVW�O¶XQ�GHV�
SRLQWV�FOHIV�GH�)ORZ0L[���

,,,�'(6&5,37,21�'(6�0e7+2'(6�180e5,48(6�

2Q� XWLOLVH� GDQV� OD� VXLWH� OH� MHX� GH� YDULDEOHV�PL[WHV�� QRWp� VLPSOHPHQW� �$�4��� /H� VHQV� j� GRQQHU� j� FHV�
YDULDEOHV�GpSHQG�GRQF�GH�O¶pWDW�GH�O¶pFRXOHPHQW�PDLV�LO�Q¶\�D�MDPDLV�G¶DPELJXwWp��/H�VFKpPD�XWLOLVp�HVW�
GH�W\SH�9ROXPHV�)LQLV��$SUqV�GLVFUpWLVDWLRQ�GX�GRPDLQH��XQ�WHO�VFKpPD�HIIHFWXH�GDQV�FKDTXH�PDLOOH�XQ�
ELODQ� GHV� YDULDEOHV� FRQVHUYDWLYHV� �PDVVH�� TXDQWLWp� GH� PRXYHPHQW�� EDVp� VXU� XQ� FDOFXO� GHV� IOX[� DX[�
LQWHUIDFHV�� OD� IDoRQ� GH� GpILQLU� FHV� IOX[� �VROYHXU�� FDUDFWpULVDQW� OH� VFKpPD�� 1RXV� DYRQV� FKRLVL� XQ�
FRXSODJH�HQWUH�GHX[�VROYHXUV�VSpFLDOLVpV���XQ�VROYHXU�FLQpWLTXH�SRXU�OHV�]RQHV�G¶pFRXOHPHQW�j�VXUIDFH�
OLEUH��XQ�VROYHXU�9)5RH�GpFHQWUp�SRXU�OHV�]RQHV�G¶pFRXOHPHQW�HQ�FKDUJH��/H�FRXSODJH�V¶HIIHFWXH�DX[�
SRLQWV�GH� WUDQVLWLRQ�SDU� O¶LQWHUPpGLDLUH�GHV� IOX[�FDOFXOpV�GH�SDUW�HW�G¶DXWUH�HW�DSUqV�DSSOLFDWLRQ�GH� OD�
FRUUHFWLRQ�GH�FRQWLQXLWp�SUpFLVpH�SUpFpGHPPHQW���



&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

,,,��� 1RWDWLRQV

/¶D[H�GH� OD�FRQGXLWH�HVW�GLYLVp�HQ�
ORQJXHXU�GH�OD�FRQGXLWH��RQ�D�
����

/D�GLVFUpWLVDWLRQ
�VDQV�LQGLFH��SRXU�VLPSOLILHU���2Q�SRVH�DORUV�

/HV�LQFRQQXHV�GLVFUqWHV�VRQW�OHV�YHFWHXUV�

R�� QPD[�
DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�OD�VROXWLRQ�H[DFWH�

/HV� YDOHXUV� DX[� IURQWLqUHV� DPRQW� HW� DYDO� VHURQW� DVVRFLpHV� j� G
UHVSHFWLYHPHQW���HW�

,,,��� 6ROYHXU�FLQpWLTXH�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH�
>3HUWKDPH������@�
UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
VHF�RX�DVVqFKHPHQW��HW�SHUPHW�XQ�GpFHQWUHPHQW�VLPSOH�GH�WRXV�O
OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�
SRVLWLYLWp�GH�

,,,��� 6ROYHXU�9)5RH�GpFHQWUp�SRXU�OHV�pFR

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
GX� WHUPH�GH�SHQWH��DSSOLTXp�DX�V\VWqPH��
FRQGLWLRQV�OLPLWHV��(Q�FRQVpTXHQFH�RQ�F
SULQFLSDOH�HVW�>
�RX�ILO�G¶HDX��HVW�GpFULWH�SDU�XQH�IRQFWLRQ�
߲௧ܼ ൌ Ͳ
G¶pWDW�pWDQW�DORUV

1RXV� pWHQGRQV� FHWWH�PpWKRGH� HQ� GLVFUpWLVDQW� pJDOHPHQW� OD� VHFWLRQ�
PDLOOH� HW� GRQF� ILQDOHPHQW� OH� WHUPH�
PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�
GpILQLWLRQ�GH�OD�SHQWH��QRWLRQ�GH�

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�
߲௧ܼଵ ൌ Ͳ

DYHF��

&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

1RWDWLRQV�

¶D[H�GH� OD�FRQGXLWH�HVW�GLYLVp�HQ�
ORQJXHXU�GH�OD�FRQGXLWH��RQ�D�

/D�GLVFUpWLVDWLRQ� VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�
�VDQV�LQGLFH��SRXU�VLPSOLILHU���2Q�SRVH�DORUV�

/HV�LQFRQQXHV�GLVFUqWHV�VRQW�OHV�YHFWHXUV�

� HVW� WHO� TXH� �
DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�OD�VROXWLRQ�H[DFWH�

/HV� YDOHXUV� DX[� IURQWLqUHV� DPRQW� HW� DYDO� VHURQW� DVVRFLpHV� j� G
UHVSHFWLYHPHQW���HW�1�

6ROYHXU�FLQpWLTXH�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH�
PH������@�DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
VHF�RX�DVVqFKHPHQW��HW�SHUPHW�XQ�GpFHQWUHPHQW�VLPSOH�GH�WRXV�O
OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�
SRVLWLYLWp�GH�$�VRXV�FRQGLWLRQ�GH�UHVWULFWLRQ�GX�SDV�GH�WHPSV�GH�W\SH�&)/��

6ROYHXU�9)5RH�GpFHQWUp�SRXU�OHV�pFR

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
GX� WHUPH�GH�SHQWH��DSSOLTXp�DX�V\VWqPH��
FRQGLWLRQV�OLPLWHV��(Q�FRQVpTXHQFH�RQ�F
SULQFLSDOH�HVW�>*DOORXHW������
�RX�ILO�G¶HDX��HVW�GpFULWH�SDU�XQH�IRQFWLRQ�

Ͳ���FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�
G¶pWDW�pWDQW�DORUV�ሺܼǡ

1RXV� pWHQGRQV� FHWWH�PpWKRGH� HQ� GLVFUpWLVDQW� pJDOHPHQW� OD� VHFWLRQ�
DLOOH� HW� GRQF� ILQDOHPHQW� OH� WHUPH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�
GpILQLWLRQ�GH�OD�SHQWH��QRWLRQ�GH�

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�

Ͳ���/D�QRXYHOOH�YDULDEOH�G¶pWDW�VHUD�DLQVL�

&ROORTXH�&)%5
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

¶D[H�GH� OD�FRQGXLWH�HVW�GLYLVp�HQ�
ORQJXHXU�GH�OD�FRQGXLWH��RQ�D�[���

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�
�VDQV�LQGLFH��SRXU�VLPSOLILHU���2Q�SRVH�DORUV�

/HV�LQFRQQXHV�GLVFUqWHV�VRQW�OHV�YHFWHXUV�

ܷ

HVW� WHO� TXH� �QPD[� �� ���ǻ
DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�OD�VROXWLRQ�H[DFWH�

/HV� YDOHXUV� DX[� IURQWLqUHV� DPRQW� HW� DYDO� VHURQW� DVVRFLpHV� j� G
1�����HW�DX[�YHFWHXUV�FRORQQHV�

6ROYHXU�FLQpWLTXH�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH�
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
VHF�RX�DVVqFKHPHQW��HW�SHUPHW�XQ�GpFHQWUHPHQW�VLPSOH�GH�WRXV�O
OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�

VRXV�FRQGLWLRQ�GH�UHVWULFWLRQ�GX�SDV�GH�WHPSV�GH�W\SH�&)/��

6ROYHXU�9)5RH�GpFHQWUp�SRXU�OHV�pFR

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
GX� WHUPH�GH�SHQWH��DSSOLTXp�DX�V\VWqPH��
FRQGLWLRQV�OLPLWHV��(Q�FRQVpTXHQFH�RQ�F

*DOORXHW������@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�
�RX�ILO�G¶HDX��HVW�GpFULWH�SDU�XQH�IRQFWLRQ�

��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�
ǡܣ ܳሻ௧��

1RXV� pWHQGRQV� FHWWH�PpWKRGH� HQ� GLVFUpWLVDQW� pJDOHPHQW� OD� VHFWLRQ�
DLOOH� HW� GRQF� ILQDOHPHQW� OH� WHUPH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�
GpILQLWLRQ�GH�OD�SHQWH��QRWLRQ�GH�SHQWH�G\QDPLTXH

෨ܼ

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�

/D�QRXYHOOH�YDULDEOH�G¶pWDW�VHUD�DLQVL�

߲௧ܹ

&ROORTXH�&)%5�6+)���©
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±

¶D[H�GH� OD�FRQGXLWH�HVW�GLYLVp�HQ�1�PDLOOHV�
���� ���HW�[1����

)LJXUH

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�
�VDQV�LQGLFH��SRXU�VLPSOLILHU���2Q�SRVH�DORUV�W

/HV�LQFRQQXHV�GLVFUqWHV�VRQW�OHV�YHFWHXUV��

௜ܷ
௡ ൌ ቆ

௜௡ܣ

ܳ௜௡
ቇ �ͳ

ǻW� !� 7�� DYHF�
DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�OD�VROXWLRQ�H[DFWH�

/HV� YDOHXUV� DX[� IURQWLqUHV� DPRQW� HW� DYDO� VHURQW� DVVRFLpHV� j� G
����HW�DX[�YHFWHXUV�FRORQQHV�

6ROYHXU�FLQpWLTXH�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH�
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
VHF�RX�DVVqFKHPHQW��HW�SHUPHW�XQ�GpFHQWUHPHQW�VLPSOH�GH�WRXV�O
OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�

VRXV�FRQGLWLRQ�GH�UHVWULFWLRQ�GX�SDV�GH�WHPSV�GH�W\SH�&)/��

6ROYHXU�9)5RH�GpFHQWUp�SRXU�OHV�pFR

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
GX� WHUPH�GH�SHQWH��DSSOLTXp�DX�V\VWqPH�����pFULW�DYHF� OHV�YDULDEOHV�PL[WHV�VDQV�SULVH�HQ�FRPSWH�GHV�
FRQGLWLRQV�OLPLWHV��(Q�FRQVpTXHQFH�RQ�FRQVLGqUH�

@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�
�RX�ILO�G¶HDX��HVW�GpFULWH�SDU�XQH�IRQFWLRQ�=�

��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�

1RXV� pWHQGRQV� FHWWH�PpWKRGH� HQ� GLVFUpWLVDQW� pJDOHPHQW� OD� VHFWLRQ�
DLOOH� HW� GRQF� ILQDOHPHQW� OH� WHUPH� ܼ െ ௖

௚
PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�

SHQWH�G\QDPLTXH

෨ܼ ൌ ܼ െ
ܿଶ

݃
݈݊ܵ

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�

/D�QRXYHOOH�YDULDEOH�G¶pWDW�VHUD�DLQVL�

ܹ ൅�߲௫ߔሺݔǡ

��©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

����
�

PDLOOHV�PL� � >[L��»��[
���� �/��/H�FHQWUH�GH�

)LJXUH�����0DLOODJH

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�
W�� ����HW�SRXU�

ቇ ͳ ൑ ݅ ൑ ܰǡ Ͳ

�� DYHF� 7�  � WHPSV� ILQDO�� 2Q� SHXW� FRQVLGpUHU�
DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�OD�VROXWLRQ�H[DFWH�

/HV� YDOHXUV� DX[� IURQWLqUHV� DPRQW� HW� DYDO� VHURQW� DVVRFLpHV� j� G
����HW�DX[�YHFWHXUV�FRORQQHV�8�

Q��8

6ROYHXU�FLQpWLTXH�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH�
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
VHF�RX�DVVqFKHPHQW��HW�SHUPHW�XQ�GpFHQWUHPHQW�VLPSOH�GH�WRXV�O
OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�

VRXV�FRQGLWLRQ�GH�UHVWULFWLRQ�GX�SDV�GH�WHPSV�GH�W\SH�&)/��

6ROYHXU�9)5RH�GpFHQWUp�SRXU�OHV�pFRXOHPHQWV�HQ�FKDUJH

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
��pFULW�DYHF� OHV�YDULDEOHV�PL[WHV�VDQV�SULVH�HQ�FRPSWH�GHV�

RQVLGqUH�LFL�TXH�O¶LQGLFH�GH�PDLOOH��
@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�

=�FRQVWDQWH�SDU�PDLOOH�HW
��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�

1RXV� pWHQGRQV� FHWWH�PpWKRGH� HQ� GLVFUpWLVDQW� pJDOHPHQW� OD� VHFWLRQ�
௖మ

௚
݈݊ܵ� TXL� DSSDUDvW� GDQV� O¶pTXDWLRQ� GH� OD� TXDQWLWp� GH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�
SHQWH�G\QDPLTXH��HQ�SRVDQW�

݈݊ܵ ൅ න ݏሺܭ
௫

଴

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�

/D�QRXYHOOH�YDULDEOH�G¶pWDW�VHUD�DLQVL�ܹ ൌ ሺ ෨ܼǡ

ሺ ܹሻ ൅ ௫߲ܣ݃�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

�[L��»�@������ L�
��/H�FHQWUH�GH�PL�HVW�QRWp�

0DLOODJH�

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�
 ����HW�SRXU�Q������WQ��� �

Ͳ ൑ ݊ ൑ ݊௠௔௫

WHPSV� ILQDO�� 2Q� SHXW� FRQVLGpUHU�
DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�OD�VROXWLRQ�H[DFWH�8�[�WQ��VXU�OD�PDLOOH�

/HV� YDOHXUV� DX[� IURQWLqUHV� DPRQW� HW� DYDO� VHURQW� DVVRFLpHV� j� GHX[� PDLOOHV� ILFWLYHV� QXPpURWpHV�
8�1��

Q��

6ROYHXU�FLQpWLTXH�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH�

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH�
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
VHF�RX�DVVqFKHPHQW��HW�SHUPHW�XQ�GpFHQWUHPHQW�VLPSOH�GH�WRXV�OHV�WHUPHV�VRXUFHV�GH�IDoRQ�j�SUpVHUYHU�
OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�

VRXV�FRQGLWLRQ�GH�UHVWULFWLRQ�GX�SDV�GH�WHPSV�GH�W\SH�&)/��

XOHPHQWV�HQ�FKDUJH�

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
��pFULW�DYHF� OHV�YDULDEOHV�PL[WHV�VDQV�SULVH�HQ�FRPSWH�GHV�

LFL�TXH�O¶LQGLFH�GH�PDLOOH��
@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�

FRQVWDQWH�SDU�PDLOOH�HW�
��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�

1RXV� pWHQGRQV� FHWWH�PpWKRGH� HQ� GLVFUpWLVDQW� pJDOHPHQW� OD� VHFWLRQ� 6�
TXL� DSSDUDvW� GDQV� O¶pTXDWLRQ� GH� OD� TXDQWLWp� GH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�
��HQ�SRVDQW��

න ǡݏ � ǡ ݏȁ݀ݑȁݑ�ሻܧ

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�

෨ǡ ܼଵǡ ǡܣ ܳሻ௧��2Q�REWLHQW�DORUV�OH�V\VWqPH

௫ ෨ܼ ൅ ௫߲ீݖܣ݃

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

L���1�GH�VRUWH�TXH�VL�
HVW�QRWp�[L�HW�VD�ORQJXHXU�

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�
 �WQ���ǻW��

௠௔௫�

WHPSV� ILQDO�� 2Q� SHXW� FRQVLGpUHU�
��VXU�OD�PDLOOH�PL��

HX[� PDLOOHV� ILFWLYHV� QXPpURWpHV�

/H� VROYHXU� FLQpWLTXH� TXH� QRXV� DYRQV� GpYHORSSp� HVW� DGDSWp� GHV� WUDYDX[� GH� >%RWFKRULVKYLOL�� ����@� HW
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
HV�WHUPHV�VRXUFHV�GH�IDoRQ�j�SUpVHUYHU�

OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�
VRXV�FRQGLWLRQ�GH�UHVWULFWLRQ�GX�SDV�GH�WHPSV�GH�W\SH�&)/���

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
��pFULW�DYHF� OHV�YDULDEOHV�PL[WHV�VDQV�SULVH�HQ�FRPSWH�GHV�

LFL�TXH�O¶LQGLFH�GH�PDLOOH��L��SDUFRXUW�
@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�

�RQ�DGMRLQW�DX�V\VW
��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�

6�SDU� XQH� IRQFWLRQ� FRQVWDQWH� SDU�
TXL� DSSDUDvW� GDQV� O¶pTXDWLRQ� GH� OD� TXDQWLWp� GH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�

ȁ݀ݏ�

HW�DLQVL�GpFHQWUHU�OD�WRWDOLWp�GHV�WHUPHV�VRXUFHV��1RXV�SRVRQV�pJDOHPHQW�=�� �FRVș�
FRQVWDQW�SDU�PDLOOH�GDQV�OH�FRQWH[WH�GH�O¶pWXGH��HW�DGMRLJQRQV�DX�V\VWqPH�����OHV�pTXDWLRQV�

��2Q�REWLHQW�DORUV�OH�V\VWqPH

௫ܼଵ ൌ ܶܵሺܹ

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH�����
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

GH�VRUWH�TXH�VL�/�GpVLJQH� OD�
HW�VD�ORQJXHXU�

�

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp�

WHPSV� ILQDO�� 2Q� SHXW� FRQVLGpUHU�8L
Q� FRPPH� XQH�

�

HX[� PDLOOHV� ILFWLYHV� QXPpURWpHV�

>%RWFKRULVKYLOL�� ����@� HW
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
HV�WHUPHV�VRXUFHV�GH�IDoRQ�j�SUpVHUYHU�

OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
��pFULW�DYHF� OHV�YDULDEOHV�PL[WHV�VDQV�SULVH�HQ�FRPSWH�GHV�

��SDUFRXUW�Ժ��/D�UpIpUHQFH�
@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�

RQ�DGMRLQW�DX�V\VWqPH�O¶pTXDWLRQ�
��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�

SDU� XQH� IRQFWLRQ� FRQVWDQWH� SDU�
TXL� DSSDUDvW� GDQV� O¶pTXDWLRQ� GH� OD� TXDQWLWp� GH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�

ș��TXL�HVW�SDU�SULQFLSH�
OHV�pTXDWLRQV�߲௧

��2Q�REWLHQW�DORUV�OH�V\VWqPH

ܹሻ�

���QRYHPEUH������ª�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

GpVLJQH� OD�
HW�VD�ORQJXHXU�KL��ILJXUH�

VSDWLDOH� Q¶HVW� SDV� QpFHVVDLUHPHQW� XQLIRUPH��/H�SDV� GH� WHPSV�� YDULDEOH�� HVW� QRWp� ǻW�

FRPPH� XQH�

HX[� PDLOOHV� ILFWLYHV� QXPpURWpHV�

>%RWFKRULVKYLOL�� ����@� HW�
DX�FDV�G¶XQ�pFRXOHPHQW�j�VXUIDFH�OLEUH�HQ�FRQGXLWH�RX�HQ�FDQDO�QRQ�QpFHVVDLUHPHQW�

UHFWDQJXODLUH��,O�SHUPHW�GH�SUHQGUH�HQ�FRPSWH�GH�IDoRQ�QDWXUHOOH�OHV�IRQGV�VHFV��PLVH�HQ�HDX�VXU�IRQG�
HV�WHUPHV�VRXUFHV�GH�IDoRQ�j�SUpVHUYHU�

OHV�pWDWV� VWDWLRQQDLUHV� �FRQVHUYDWLRQ�GH� O¶HDX�DX� UHSRV�� HQ�SDUWLFXOLHU��� ,O� DVVXUH� OD�SUpVHUYDWLRQ�GH� OD�

'DQV�FH�SDUDJUDSKH��QRXV�UDSSHORQV�OH�SULQFLSH�GX�VFKpPD�H[SOLFLWH�9)5RH�DYHF�WUDLWHPHQW�GpFHQWUp�
��pFULW�DYHF� OHV�YDULDEOHV�PL[WHV�VDQV�SULVH�HQ�FRPSWH�GHV�

��/D�UpIpUHQFH�
@��6XLYDQW�XQH�LGpH�GH�>*UHHQEHUJ�HW�/H5RX[������@��O¶DOWLWXGH�GX�UDGLHU�

qPH�O¶pTXDWLRQ�
��FHWWH�PpWKRGH�SHUPHW�G¶LQWpJUHU�OH�WHUPH�GH�WRSRJUDSKLH�GDQV�OHV�IOX[��OD�QRXYHOOH�YDULDEOH�

SDU� XQH� IRQFWLRQ� FRQVWDQWH� SDU�
TXL� DSSDUDvW� GDQV� O¶pTXDWLRQ� GH� OD� TXDQWLWp� GH�

PRXYHPHQW�� (QILQ�� RQ� SHXW�� j� FKDTXH� SDV� GH� WHPSV�� SUHQGUH� HQ� FRPSWH� OHV� IURWWHPHQWV� GDQV� OD�

�TXL�HVW�SDU�SULQFLSH�
௧ ෨ܼ ൌ Ͳ�HW�

��2Q�REWLHQW�DORUV�OH�V\VWqPH���

� ����



&ROORTXH�&)%5�6+)���©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH������ª�
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��
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�

ǡܹሻݔሺߔ ൌ ቆͲǡ ܳǡ
ܳଶ

ܣ
൅�ܿଶܣቇ

௧

ሺܹሻܵܶ�ݐ݁� ൌ �ቆͲǡͲǡ െ
ሻܳȁܳȁܣሺܭ݃

ܣ
ቇ
௧

�

&HWWH� IDoRQ� GH� GLVFUpWLVHU� OD� SHQWH� HW� OD� JpRPpWULH� LQWURGXLW�� ORUV� GH� OD� UpVROXWLRQ� GX� SUREOqPH� GH�
5LHPDQQ�DX[�LQWHUIDFHV�HQWUH�PDLOOHV��GHV�RQGHV�VWDWLRQQDLUHV�OLpHV�DX[�VDXWV�GH�=�6�HW�FRVș��

1RWRQV�:L
Q�O¶LQFRQQXH�GLVFUqWH��DSSUR[LPDWLRQ�GH�OD�YDOHXU�PR\HQQH�GH�:�VXU�@[�L��»��[L��»�>��

3DU�LQWpJUDWLRQ�GH�����VXU�@[L��»��[L��»�>î>WQ�WQ��>�RQ�HVW�FRQGXLW�j�pFULUH�OH�VFKpPD�9ROXPHV�)LQLV�VRXV�OD�
IRUPH���

௜ܹ
௡ାଵ ൌ ௜ܹ�

௡ െ�
οݐ
݄௜
൭Ȱቆ

௜ܹାଵଶ

כ ሺͲିǡ ௜ܹ ǡ ௜ܹାଵሻቇ െ Ȱቆ
௜ܹିଵଶ

כ ሺͲାǡ ௜ܹିଵǡ ௜ܹሻቇ൱ ൅ οܵܶݐሺ ௜ܹ�
௡ሻ�

R���VXLYDQW�*DOORXsW�HW�DO���>�@���:L��»�

�ȟ� �[»W�:�L�:L����HVW�OD�VROXWLRQ�H[DFWH�GX�SUREOqPH�GH�5LHPDQQ�

OLQpDULVp�j�O¶LQWHUIDFH�[L��»���DYHF�:L�HW�:L���UHVSHFWLYHPHQW�FRPPH�pWDWV�JDXFKH�HW�GURLW��/HV�WHUPHV�GH�
SHQWHV��GH�JpRPpWULH�HW�GH�IURWWHPHQW�QH�ILJXUHQW�GRQF�SDV�H[SOLFLWHPHQW�GDQV�OH�VFKpPD�PDLV�VHURQW�
XWLOLVpHV�SRXU�FDOFXOHU�:
���Oj�UpVLGH�OH�GpFHQWUHPHQW��

,,,��� &RXSODJH���VROYHXU�PL[WH�

3DU�SULQFLSH��XQ�SRLQW�GH�WUDQVLWLRQ�HVW�WRXMRXUV�ORFDOLVp�j�XQH�LQWHUIDFH�HQWUH�PDLOOHV��,O�V¶DJLW�DORUV�GH�
GpILQLU�XQH�PpWKRGH�GH�FDOFXO�GHV�IOX[�GH�SDUW�HW�G¶DXWUH�G¶XQH�LQWHUIDFH�TXL�HVW�XQ�SRLQW�GH�WUDQVLWLRQ��
,O�VH�SHXW�TX¶HQ�XQ�WHO�SRLQW�ILJXUHQW�pJDOHPHQW�XQH�RX�SOXVLHXUV�GLVFRQWLQXLWpV�JpRPpWULTXHV��UXSWXUH�
GH�SHQWH��FKDQJHPHQW�GH�VHFWLRQ��RX�SK\VLTXH��FKDQJHPHQW�GH�YLWHVVH�G¶RQGH�HQ�FKDUJH���/D�VWUDWpJLH�
UHWHQXH� FRQVLVWH� HQ� OD� UpVROXWLRQ� GH� SUREOqPHV� GH� 5LHPDQQ� SDUWLHOV� GDQV� GHV� ]RQHV� KRPRJqQHV� GX�
SRLQW� YXH� GX� W\SH� G¶pFRXOHPHQW� HW� GHV� FDUDFWpULVWLTXHV� JpRPpWULTXHV�� 2Q� GLVWLQJXH� GHX[� FDV�
³JpQpULTXHV´���OD�PRQWpH�HQ�FKDUJH�HW�OD�GHVFHQWH�j�VXUIDFH�OLEUH�VHORQ�OD�GLUHFWLRQ�GH�SURSDJDWLRQ�GX�
SRLQW�GH� WUDQVLWLRQ�HW� OH� W\SH�G¶pFRXOHPHQW�TXL� VH�SURSDJH��/D�YLWHVVH�HVWLPpH�GX�SRLQW�GH� WUDQVLWLRQ�
LVVX�G¶XQH�LQWHUIDFH�HVW�QRWpH�Z�HW�LO�VXIILW��SDU�V\PpWULH��GH�SUpFLVHU�OHV�FDV�FRUUHVSRQGDQW�j�XQH�YLWHVVH�
SRVLWLYH��1RXV�QH�SUpVHQWRQV�LFL�TXH�OH�FDV�G¶XQH�PRQWpH�j�VXUIDFH�OLEUH��OH�SOXV�VLPSOH��ILJXUH�����/HV�
pWDWV�j�SUHQGUH�HQ�FRQVLGpUDWLRQ�VRQW���

�� 8*�HW�8'�pWDWV��FRQQXV��UHVSHFWLYHPHQW�j�JDXFKH�HW�j�GURLWH�GH�O¶LQWHUIDFH�FRXUDQWH��GH�PrPH�W\SH�
�6/�RX�&+���

�� 870�HW�873�pWDWV�j�JDXFKH�HW�j�GURLWH�GX�SRLQW�GH�WUDQVLWLRQ��GH�W\SHV�GLVWLQFWV��
�� 80�HW�83�pWDWV�UHVSHFWLYHPHQW�j�JDXFKH�HW�j�GURLWH�GH�O¶LQWHUIDFH�FRXUDQWH���FH�VRQW�FHV�pWDWV�TXL�

GRLYHQW�rWUH�FDOFXOpV�HQ�YXH�GX�FDOFXO�GHV�IOX[��,OV�VRQW�GH�PrPH�W\SH��VDXI�FDV�H[FHSWLRQQHO��

/D�GLUHFWLRQ�GH�SURSDJDWLRQ�GX�SRLQW�GH�WUDQVLWLRQ�HVW�SUpGLWH�YLD�OH�VLJQH�GH�VD�YLWHVVH�HVWLPpH�SDU�XQH�
UHODWLRQ�GH�VDXW�DVVRFLpH�j�OD�GLVFRQWLQXLWp�GX�JUDGLHQW�GH�IOX[����

௣௥௘ௗݓ ൌ
ܦܳ െ ܩܳ
ܦܣ െ ܩܣ

�

1RXV�VXSSRVRQV�LFL�ZSUHG�!����/D�FRXOHXU�URXJH�HVW�DVVRFLpH�DX[�]RQHV�HQ�FKDUJH�HW�OD�FRXOHXU�EOHXH�
DX[�]RQHV�j�VXUIDFH�OLEUH��

2Q�UpVRXW� WURLV�SUREOqPHV�GH�5LHPDQQ� OLQpDULVpV�SDUWLHOV� �GDQV� OHVTXHOV� OHV�pWDWV�VHUYDQW�j�GpILQLU� OD�
PDWULFH�GH�IOX[�SHXYHQW�IDLUH�SDUWLH�GHV�LQFRQQXHV��GDQV�OHV�]RQHV�VXLYDQWHV����

]RQH����െλ ൏ Ɍ ؝ ୶
୲
൏ Ͳ��F¶HVW�j�GLUH�[�������]RQH����Ͳ ൏ Ɍ ൏ ���]RQH����� ൏ Ɍ ൏ ൅λ�'DQV�FKDTXH�

]RQH�� O¶DOWLWXGH�HW� OHV�SDUDPqWUHV�JpRPpWULTXHV�HW�SK\VLTXHV�VRQW�FRQVWDQWV��GH�SOXV�QRXV�QH�SUHQRQV�
SDV�HQ�FRPSWH�OH�IURWWHPHQW��,O�HQ�UpVXOWH�TXH�VHXOHV�OHV�YDULDEOHV�$�HW�4�VRQW�j�SUHQGUH�HQ�FRPSWH��/HV�
]RQHV� �� HW� �� VRQW� FRQQHFWpHV� HQ� pFULYDQW� OD� FRQVHUYDWLRQ� GH� OD� FKDUJH�� 2Q� FKHUFKH� XQH� VROXWLRQ�
VDWLVIDLVDQW� OD� FRQGLWLRQ� GH� >6RQJ�� ����@�� GH� VRUWH� TXH� OHV� FDUDFWpULVWLTXHV� GH� YLWHVVHV� ߦ ൌ ෤ௗݑ ൅ ǁܿௗ�
�VXUIDFH�OLEUH��HWߦ� ൌ ෤௚ݑ ൅ ܿ௚��FKDUJH��VRQW�KRUV�GRPDLQH�GH�YDOLGLWp�HW�QH�VRQW�SDV�SULVHV�HQ�FRPSWH���
RQ�SDUOH�©�G¶RQGHV�IDQW{PHV�ª��,O�HQ�YD�D�IRUWLRUL�GH�PrPH�GH�OD�FDUDFWpULVWLTXH�GH�YLWHVVHߦ� ൌ ෤ௗݑ െ ǁܿௗ�
�VXUIDFH�OLEUH���



&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

2Q�D�GRQF�
GH�VDXW�DVVRFLpH�j�OD�FRQVHUYDWLRQ�GH�OD�PDVVH�j�WUDYHUV�O¶LQWHUIDFH�
 ����GRQF�
,O� UHVWH� ILQDOHPHQW� WURLV� LQFRQQXHV��
UpVRXGUH
���VDXW�j�WUDYHUV�OD�FDU
���FRQVHUYDWLRQ�GH�OD�F
���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�
YLWHVVH��

,,,��� &RQGLWLRQV�DX[�OLPLWHV

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
KDXWHXU�G¶HDX�
G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
HQ�FRPSWH�TXH�VL�O¶pFRXOHPHQW�HVW�VRXV
HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��
DVVRFLpH�j�OD�GRQQpH�PDQTXDQWH
WUDYHUV� O
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

,,,��� 0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDW

&RQVLGpURQV�XQH�PDLOOH�LQWHUQH�G¶LQGLFH�
GH�OD�YDULDEOH�
OD�ILJXUH�FL
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV
GDQV�FH�FDV�VHXOHPHQW

&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

2Q�D�GRQF�873� �8'
GH�VDXW�DVVRFLpH�j�OD�FRQVHUYDWLRQ�GH�OD�PDVVH�j�WUDYHUV�O¶LQWHUIDFH�
 ����GRQF�43� �40��TXDQWLWp�TXH�QRXV�QRWRQV�
,O� UHVWH� ILQDOHPHQW� WURLV� LQFRQQXHV��
UpVRXGUH����
���VDXW�j�WUDYHUV�OD�FDU
���FRQVHUYDWLRQ�GH�OD�F
���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

�

&RQGLWLRQV�DX[�OLPLWHV

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
KDXWHXU�G¶HDX�RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�
G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
HQ�FRPSWH�TXH�VL�O¶pFRXOHPHQW�HVW�VRXV
HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��
DVVRFLpH�j�OD�GRQQpH�PDQTXDQWH
WUDYHUV� OD� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDW

&RQVLGpURQV�XQH�PDLOOH�LQWHUQH�G¶LQGLFH�
GH�OD�YDULDEOH�(�GDQV�FHWWH�PDLOOH��F¶HVW�j�GLUH�OD�YDOHXU�GH�
OD�ILJXUH�FL�GHVVRXV��,O�SHUPHW�OD�SULVH�H
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV
GDQV�FH�FDV�VHXOHPHQW

&ROORTXH�&)%5
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

)LJXUH

8'��870� �83
GH�VDXW�DVVRFLpH�j�OD�FRQVHUYDWLRQ�GH�OD�PDVVH�j�WUDYHUV�O¶LQWHUIDFH�

��TXDQWLWp�TXH�QRXV�QRWRQV�
,O� UHVWH� ILQDOHPHQW� WURLV� LQFRQQXHV��

���VDXW�j�WUDYHUV�OD�FDUDFWpULVWLTXH�JDXFKH��HQ�FKDUJH�
���FRQVHUYDWLRQ�GH�OD�FKDUJH�j�O¶LQWHUIDF
���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

&RQGLWLRQV�DX[�OLPLWHV�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
HQ�FRPSWH�TXH�VL�O¶pFRXOHPHQW�HVW�VRXV
HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��
DVVRFLpH�j�OD�GRQQpH�PDQTXDQWH���HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�

D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDW

&RQVLGpURQV�XQH�PDLOOH�LQWHUQH�G¶LQGLFH�
GDQV�FHWWH�PDLOOH��F¶HVW�j�GLUH�OD�YDOHXU�GH�

GHVVRXV��,O�SHUPHW�OD�SULVH�H
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV
GDQV�FH�FDV�VHXOHPHQW�$LQ�����6

&ROORTXH�&)%5�6+)���©
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±

)LJXUH�����0RQWpH�HQ�FKDUJH�j�YLWHVVH�SRVLWLYH

83���OHV�VHXOHV�LQFRQQXHV�VRQW�GRQF�
GH�VDXW�DVVRFLpH�j�OD�FRQVHUYDWLRQ�GH�OD�PDVVH�j�WUDYHUV�O¶LQWHUIDFH�

��TXDQWLWp�TXH�QRXV�QRWRQV�
,O� UHVWH� ILQDOHPHQW� WURLV� LQFRQQXHV�� $0��$3�

DFWpULVWLTXH�JDXFKH��HQ�FKDUJH�
KDUJH�j�O¶LQWHUIDFH��HQ�FKDUJH�

���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
HQ�FRPSWH�TXH�VL�O¶pFRXOHPHQW�HVW�VRXV�FULWLTXH��FH�TXL�HVW�VXS
HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��

��HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�
D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�

DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDW

&RQVLGpURQV�XQH�PDLOOH�LQWHUQH�G¶LQGLFH�L��GRQW�O¶pWDW�HVW�FRQQX�DX�WHPSV�
GDQV�FHWWH�PDLOOH��F¶HVW�j�GLUH�OD�YDOHXU�GH�

GHVVRXV��,O�SHUPHW�OD�SULVH�HQ�FRPSWH�GH�PDLOOHV�HQ�FKDUJH�HW�HQ�GpSUHVVLRQ��1pDQPRLQV�OH�
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV

(�LQ��� ���

)LJXUH����,OOXVWUDWLRQ�GH�OD�ORL�G¶

��©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

����
�

0RQWpH�HQ�FKDUJH�j�YLWHVVH�SRVLWLYH

��OHV�VHXOHV�LQFRQQXHV�VRQW�GRQF�
GH�VDXW�DVVRFLpH�j�OD�FRQVHUYDWLRQ�GH�OD�PDVVH�j�WUDYHUV�O¶LQWHUIDFH�

��TXDQWLWp�TXH�QRXV�QRWRQV�4��
$3� HW�4� HW� XQ� V\VWqPH� GH� WURLV� pTXDWLRQV� QRQ� OLQpDLUHV� j�

DFWpULVWLTXH�JDXFKH��HQ�FKDUJH��
H��HQ�FKDUJH��

���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
FULWLTXH��FH�TXL�HVW�VXS

HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��
��HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�

D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDW

��GRQW�O¶pWDW�HVW�FRQQX�DX�WHPSV�
GDQV�FHWWH�PDLOOH��F¶HVW�j�GLUH�OD�YDOHXU�GH�

Q�FRPSWH�GH�PDLOOHV�HQ�FKDUJH�HW�HQ�GpSUHVVLRQ��1pDQPRLQV�OH�
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV

��ILJXUH�����

,OOXVWUDWLRQ�GH�OD�ORL�G¶

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

0RQWpH�HQ�FKDUJH�j�YLWHVVH�SRVLWLYH

��OHV�VHXOHV�LQFRQQXHV�VRQW�GRQF�80�
GH�VDXW�DVVRFLpH�j�OD�FRQVHUYDWLRQ�GH�OD�PDVVH�j�WUDYHUV�O¶LQWHUIDFHߦ� ൌ

HW� XQ� V\VWqPH� GH� WURLV� pTXDWLRQV� QRQ� OLQpDLUHV� j�

���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
FULWLTXH��FH�TXL�HVW�VXSSRVp�rWUH�WRXMRXUV�OH�FDV�VL�O¶pFRXOHPHQW�

HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��
��HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�

D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDW

��GRQW�O¶pWDW�HVW�FRQQX�DX�WHPSV�
GDQV�FHWWH�PDLOOH��F¶HVW�j�GLUH�OD�YDOHXU�GH�(LQ���HVW�EDVpH�VXU�XQ�SULQFLSH�UpVXPp�GDQV�

Q�FRPSWH�GH�PDLOOHV�HQ�FKDUJH�HW�HQ�GpSUHVVLRQ��1pDQPRLQV�OH�
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV

,OOXVWUDWLRQ�GH�OD�ORL�G¶pWDW�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

0RQWpH�HQ�FKDUJH�j�YLWHVVH�SRVLWLYH�

80�HW�83��'¶DXWUH�SDUW�OD�UHODWLRQ�
ൌ Ͳ�GRQQH�43�

HW� XQ� V\VWqPH� GH� WURLV� pTXDWLRQV� QRQ� OLQpDLUHV� j�

���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
SRVp�rWUH�WRXMRXUV�OH�FDV�VL�O¶pFRXOHPHQW�

HVW�HQ�FKDUJH��&RPPH�OD�PpWKRGH�UHTXLHUW�OD�FRQQDLVVDQFH�G¶XQ�pWDW�FRPSOHW��$�HW�
��HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�

D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�

0LVH�j�MRXU�GH�O¶pWDW�G¶XQH�PDLOOH��&DV�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�

��GRQW�O¶pWDW�HVW�FRQQX�DX�WHPSV�Q�HW�QRWp�
HVW�EDVpH�VXU�XQ�SULQFLSH�UpVXPp�GDQV�

Q�FRPSWH�GH�PDLOOHV�HQ�FKDUJH�HW�HQ�GpSUHVVLRQ��1pDQPRLQV�OH�
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH�����
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

�

��'¶DXWUH�SDUW�OD�UHODWLRQ�
43��40� �ȟ��

HW� XQ� V\VWqPH� GH� WURLV� pTXDWLRQV� QRQ� OLQpDLUHV� j�

���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
SRVp�rWUH�WRXMRXUV�OH�FDV�VL�O¶pFRXOHPHQW�

HW�4���XQH�pTXDWLRQ�HVW�
��HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�

D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
DPRQW�RX�DYDO�pYHQWXHO�HVW�GpWHFWp�HW�SULV�HQ�FRPSWH�HQ�DGDSWDQW�OD�PpWKRGH�H[SRVpH�HQ�VHFWLRQ�

HW�QRWp�(LQ��/D�PLVH�j�MRXU�
HVW�EDVpH�VXU�XQ�SULQFLSH�UpVXPp�GDQV�

Q�FRPSWH�GH�PDLOOHV�HQ�FKDUJH�HW�HQ�GpSUHVVLRQ��1pDQPRLQV�OH�
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV

�

���QRYHPEUH������ª�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

��'¶DXWUH�SDUW�OD�UHODWLRQ�
�$3��$0��

HW� XQ� V\VWqPH� GH� WURLV� pTXDWLRQV� QRQ� OLQpDLUHV� j�

���VDXW�j�WUDYHUV�OD�OLJQH�GH�WUDQVLWLRQ��PL[WH��SRXU�OD�PDVVH�HW�OD�TXDQWLWp�GH�PRXYHPHQW�j�OD�PrPH�

/HV� FRQGLWLRQV� OLPLWHV� DPRQW� HW� DYDO� �LQGpSHQGDPPHQW�� WUDLWpHV� SDU� )ORZ0L[� VRQW� OH� GpELW� RX� OD�
RX�OD�FKDUJH��,O�HVW�pJDOHPHQW�SRVVLEOH�GH�SUHQGUH�HQ�FRPSWH�XQH�YDQQH�DYDO�DYHF�VD�ORL�

G¶RXYHUWXUH��/D�FRQGLWLRQ�LPSRVpH�HVW�DIIHFWpH�j�OD�PDLOOH�ILFWLYH�H[WHUQH�FRUUHVSRQGDQWH�HW�Q¶HVW�SULVH�
SRVp�rWUH�WRXMRXUV�OH�FDV�VL�O¶pFRXOHPHQW�

���XQH�pTXDWLRQ�HVW�
��HOOH�FRQVLVWH�j�pFULUH�TXH�OH�VDXW��PDVVH�RX�TXDQWLWp�GH�PRXYHPHQW��j�

D� FDUDFWpULVWLTXH� VRUWDQWH� HVW� QXO� �L�H�� O¶RQGH� DVVRFLpH� HVW� IDQW{PH��� 8Q� FKDQJHPHQW� G¶pWDW�
VHFWLRQ�,,,����

��/D�PLVH�j�MRXU�
HVW�EDVpH�VXU�XQ�SULQFLSH�UpVXPp�GDQV�

Q�FRPSWH�GH�PDLOOHV�HQ�FKDUJH�HW�HQ�GpSUHVVLRQ��1pDQPRLQV�OH�
FRGH�SUpYRLW�GH�WHQLU�FRPSWH�GH�OD�SUpVHQFH�G¶XQH�FKHPLQpH�G¶DpUDWLRQ�HQ�LQWHUGLVDQW�OHV�GpSUHVVLRQV���



&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

,9�(;(03/(6�'
$33/,&$7,

,9��� &RQGXLWH�GH�WUDQVIHUW�$

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
H[LVWDQW�
SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��
DGDSWpH�DX[�REMHFWLIV�GX�SURMHW�

6HV�FDUDFWpULVWLTXHV�VRQW�GRQQpHV�j�OD�ILJXUH���
DYHF�XQH�DGPLVVLRQ�G¶DLU�SRVVLEOH�

'LPHQVLRQV

��[�����

3RXU�GHV�UDLVRQV�GH�VWDELOLWp�GH�FD
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�
SRVWHULRUL�

&RQGLWLRQ�OLPLWH�DPRQW
RX�KDXWHXU�G¶HDX�LPSRV

&RQGLWLRQ�OLPLWH�DYDO
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V
FHWWH�FRQGLWLRQ�OLPLWH�DYDO�Q¶LQIOXHQFH�

3RXU� GHV� GpELWV� LQIpULHXUV� j� ���� P
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P
pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�
WRUUHQWLHO
HQ�FKDUJH�WRXW�OH�ORQJ�GH�OD�FRQGXLWH

�

,9��� *DOHULH�GH�WUDQVLW�VpGLPHQWDLUH�GH�5L]]DQHVH

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��P
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�

&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

(;(03/(6�'
$33/,&$7,

&RQGXLWH�GH�WUDQVIHUW�$

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
H[LVWDQW� HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� OR
SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��
DGDSWpH�DX[�REMHFWLIV�GX�SURMHW�

6HV�FDUDFWpULVWLTXHV�VRQW�GRQQpHV�j�OD�ILJXUH���
F�XQH�DGPLVVLRQ�G¶DLU�SRVVLEOH�

'LPHQVLRQV��P�[�P�

��[������

3RXU�GHV�UDLVRQV�GH�VWDELOLWp�GH�FD
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�
SRVWHULRUL��

&RQGLWLRQ�OLPLWH�DPRQW
RX�KDXWHXU�G¶HDX�LPSRV

&RQGLWLRQ�OLPLWH�DYDO
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V
FHWWH�FRQGLWLRQ�OLPLWH�DYDO�Q¶LQIOXHQFH�

3RXU� GHV� GpELWV� LQIpULHXUV� j� ���� P
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P
pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�
WRUUHQWLHO��YRLU�ILJXUH���
HQ�FKDUJH�WRXW�OH�ORQJ�GH�OD�FRQGXLWH

)LJXUH��

*DOHULH�GH�WUDQVLW�VpGLPHQWDLUH�GH�5L]]DQHVH

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��P
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�

&ROORTXH�&)%5
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

(;(03/(6�'
$33/,&$7,

&RQGXLWH�GH�WUDQVIHUW�$

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� OR

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��
DGDSWpH�DX[�REMHFWLIV�GX�SURMHW���

6HV�FDUDFWpULVWLTXHV�VRQW�GRQQpHV�j�OD�ILJXUH���
F�XQH�DGPLVVLRQ�G¶DLU�SRVVLEOH�

�P�[�P�� /RQJXHXU��P�

����

)LJXUH���

3RXU�GHV�UDLVRQV�GH�VWDELOLWp�GH�FD
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

&RQGLWLRQ�OLPLWH�DPRQW���K\GURJUDPPH�GH�GpELW��GpELW�����P
RX�KDXWHXU�G¶HDX�LPSRVpH��GpELW�!���P

&RQGLWLRQ�OLPLWH�DYDO���KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V
FHWWH�FRQGLWLRQ�OLPLWH�DYDO�Q¶LQIOXHQFH�

3RXU� GHV� GpELWV� LQIpULHXUV� j� ���� P
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P
pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�

�YRLU�ILJXUH�����(QILQ��SRXU�GHV�GpELWV�VXSpULHXUV�j����P
HQ�FKDUJH�WRXW�OH�ORQJ�GH�OD�FRQGXLWH

)LJXUH�����&RQGXLWH�$���QLYHDX�SLp]RPpWULTXH�HQ�I
SRXU�GHV

*DOHULH�GH�WUDQVLW�VpGLPHQWDLUH�GH�5L]]DQHVH

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��P
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�

&ROORTXH�&)%5�6+)���©
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±

(;(03/(6�'
$33/,&$7,216�,1'8675,(//(6

&RQGXLWH�GH�WUDQVIHUW�$�

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� OR

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��
�

6HV�FDUDFWpULVWLTXHV�VRQW�GRQQpHV�j�OD�ILJXUH���
F�XQH�DGPLVVLRQ�G¶DLU�SRVVLEOH��

/RQJXHXU��P�� 6HFWLRQ��

� ����

)LJXUH�����&DUDFWpULVWLTXHV�GH�OD�FRQGXLWH

3RXU�GHV�UDLVRQV�GH�VWDELOLWp�GH�FDOFXO��SRXU�OHV�GpELWV�VXSpULHXUV�j���P
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

��K\GURJUDPPH�GH�GpELW��GpELW�����P
pH��GpELW�!���P��V���YDULDQW�GH��P�j�OD�KDXWHXU�G¶REMHFWLI

��KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V
FHWWH�FRQGLWLRQ�OLPLWH�DYDO�Q¶LQIOXHQFH�GRQF�SDV�OHV�UpVXOWDWV�

3RXU� GHV� GpELWV� LQIpULHXUV� j� ���� P��V�� )ORZ0L[
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P
pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�

��(QILQ��SRXU�GHV�GpELWV�VXSpULHXUV�j����P
HQ�FKDUJH�WRXW�OH�ORQJ�GH�OD�FRQGXLWH��

��&RQGXLWH�$���QLYHDX�SLp]RPpWULTXH�HQ�I
GHV�GpELWV�GH���P

*DOHULH�GH�WUDQVLW�VpGLPHQWDLUH�GH�5L]]DQHVH

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��P
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�

��©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

����
�

216�,1'8675,(//(6

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� OR

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��

6HV�FDUDFWpULVWLTXHV�VRQW�GRQQpHV�j�OD�ILJXUH����&HWWH�FRQGXLWH�SUpVHQWH�XQH�FDVVXUH�GH�SHQWH�DX�PLOLHX�

6HFWLRQ��Pð��

����j������� HQWUH�

&DUDFWpULVWLTXHV�GH�OD�FRQGXLWH

OFXO��SRXU�OHV�GpELWV�VXSpULHXUV�j���P
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

��K\GURJUDPPH�GH�GpELW��GpELW�����P
�V���YDULDQW�GH��P�j�OD�KDXWHXU�G¶REMHFWLI

��KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V

SDV�OHV�UpVXOWDWV�

ORZ0L[� GpWHUPLQH� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� DYHF� XQ�
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P
pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�

��(QILQ��SRXU�GHV�GpELWV�VXSpULHXUV�j����P

��&RQGXLWH�$���QLYHDX�SLp]RPpWULTXH�HQ�I
GH���P��V��j�JDXFKH��HW���P

*DOHULH�GH�WUDQVLW�VpGLPHQWDLUH�GH�5L]]DQHVH�

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��P
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

216�,1'8675,(//(6�

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� OR

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��

&HWWH�FRQGXLWH�SUpVHQWH�XQH�FDVVXUH�GH�SHQWH�DX�PLOLHX�

3HQWH�����

HQWUH�����HW���

&DUDFWpULVWLTXHV�GH�OD�FRQGXLWH

OFXO��SRXU�OHV�GpELWV�VXSpULHXUV�j���P
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

��K\GURJUDPPH�GH�GpELW��GpELW�����P��V��YDULDQW�GH��P
�V���YDULDQW�GH��P�j�OD�KDXWHXU�G¶REMHFWLI

��KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V

SDV�OHV�UpVXOWDWV��

GpWHUPLQH� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� DYHF� XQ�
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P
pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�

��(QILQ��SRXU�GHV�GpELWV�VXSpULHXUV�j����P��V��)

�
�

��&RQGXLWH�$���QLYHDX�SLp]RPpWULTXH�HQ�IRQFWLRQ�GH�OD�ORQJXHXU�SURMHWpH�
�V��j�JDXFKH��HW���P��V��j�GURLWH�

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��P
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� OR

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��

&HWWH�FRQGXLWH�SUpVHQWH�XQH�FDVVXUH�GH�SHQWH�DX�PLOLHX�

'pELW��P��V

GH���j����

&DUDFWpULVWLTXHV�GH�OD�FRQGXLWH�

OFXO��SRXU�OHV�GpELWV�VXSpULHXUV�j���P��V��XQ�WURQoRQ�VXSSOpPHQWDLUH�D�
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHP
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

�V��YDULDQW�GH��P��V�DX�GpELW�G¶REMHFWLI��
�V���YDULDQW�GH��P�j�OD�KDXWHXU�G¶REMHFWLI��

��KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�V

GpWHUPLQH� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� DYHF� XQ�
SDVVDJH� HQ� WRUUHQWLHO� HQ� PLOLHX� GH� FRQGXLWH�� 3RXU� GHV� GpELWV� GH� ���� j� ��� P�

pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�
�V��)ORZ0L[�FDOFXOH�XQ�pFRXOHPHQW�

QFWLRQ�GH�OD�ORQJXHXU�SURMHWpH�
�V��j�GURLWH��

&HWWH�JDOHULH�IDLW�SDUWLH�GH�O¶DPpQDJHPHQW�GH�5L]]DQHVH��HQ�&RUVH��PLV�HQ�VHUYLFH�SDU�(')�HQ�������
(OOH� SHUPHW� OH� WUDQVLW� GHV� VpGLPHQWV� HQWUH� OD� UHWHQXH� HW� O¶DYDO� GX� EDUUDJH�� 6HV� FDUDFWpULVWLTXHV� VRQW�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH�����
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
HQ� HQWUpH� GH� FRQGXLWH�� TXL� SHXW� YDULHU� GH��� �FRQGXLWH� YLGH�� MXVTX¶j����P� ORUV� G¶XQ� pSLVRGH�

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��

&HWWH�FRQGXLWH�SUpVHQWH�XQH�FDVVXUH�GH�SHQWH�DX�PLOLHX�

�V�� 9LWHVVH��

���� GH���

�V��XQ�WURQoRQ�VXSSOpPHQWDLUH�D�
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�
JpRPpWULH� GH� FH� WURQoRQ� Q¶D� SDV� G¶LPSDFW� VXU� OD� KDXWHXU� DPRQW� WDQW� TXH� O¶pFRXOHPHQW� HVW� WRUUHQWLHO�
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

�V�DX�GpELW�G¶REMHFWLI��

��KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
pFRXOHPHQWV�pWDLHQW� WRXMRXUV�WRUUHQWLHOV�HQ�DPRQW�LPPpGLDW�GH�OD�VRUWLH��IRUWH�SHQWH�HW�VXUIDFH�OLEUH���

GpWHUPLQH� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� DYHF� XQ�
��V�� )ORZ0L[

pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�
FDOFXOH�XQ�pFRXOHPHQW�

QFWLRQ�GH�OD�ORQJXHXU�SURMHWpH��

LV�HQ�VHUYLFH�SDU�(')�HQ�������
6HV� FDUDFWpULVWLTXHV� VRQW�

���QRYHPEUH������ª�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

/H�EXW�GH�FHWWH�pWXGH�pWDLW�GH�FDOFXOHU�OH�GpELW�WUDQVLWDQW�SDU�XQH�FRQGXLWH�HQ�IRQFWLRQ�GX�QLYHDX�G¶HDX�
UV� G¶XQ� pSLVRGH�

SOXYLHX[��/HV�UpVXOWDWV�GH�)ORZPL[�VRQW�HQVXLWH�FRPSDUpV�j�XQH�DXWUH�PpWKRGH�GH�FDOFXO�VLPSOLILpH��

&HWWH�FRQGXLWH�SUpVHQWH�XQH�FDVVXUH�GH�SHQWH�DX�PLOLHX�

9LWHVVH��P�V��

��j�����

�V��XQ�WURQoRQ�VXSSOpPHQWDLUH�D�
pWp�DMRXWp�j�O¶DYDO�GH�OD�FRQGXLWH��UHSUpVHQWDQW�O¶pODUJLVVHPHQW�EUXVTXH�VLWXp�HQ�VRUWLH�GH�FRQGXLWH��/D�

HQW� HVW� WRUUHQWLHO�
DYHF�XQH�KDXWHXU�G¶HDX� LQIpULHXUH�j� OD�KDXWHXU�GH� OD�FRQGXLWH�GDQV�FH� WURQoRQ��FH�TXL�D�pWp�YpULILp�D�

�V�DX�GpELW�G¶REMHFWLI��

��KDXWHXU�G¶HDX�IL[H�GH���P�HVW�LPSRVpH�SRXU�WRXV�OHV�GpELWV��,O�HVW�j�QRWHU�TXH�OHV�
XUIDFH�OLEUH���

GpWHUPLQH� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� DYHF� XQ�
Z0L[� PHW� HQ�

pYLGHQFH�XQ� pFRXOHPHQW� HQ� FKDUJH� MXVTX¶DX�PLOLHX�SXLV� XQ� pFRXOHPHQW� j� VXUIDFH� OLEUH� HW� HQ� UpJLPH�
FDOFXOH�XQ�pFRXOHPHQW�

LV�HQ�VHUYLFH�SDU�(')�HQ�������
6HV� FDUDFWpULVWLTXHV� VRQW�



&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

GRQQpHV�j�OD�ILJXUH

8Q�PRGqOH�UpGXLW�GH�OD�JDOHULH�DX�����
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�
G¶pFRXOHPHQWV�PL[WHV

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
pFRXOHPHQWV�HQ�FKDUJH�HW�GH�O¶RUGUH�GH����P�V�SRXU

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�
UHQLIODUGV�VRQW�SUpYX

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

/H�PRGqOH�D�pWp�pTXLSp�GH�GH
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�
OHV�QLYHDX[�G¶HDX�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH�

8QH� FRPSDUDLVRQ� GH� FHV�P
PRGqOH�UpGXLW��HW�D�GRQQp�GHV�UpVXOWDWV�WUqV�VDWLVIDLVDQWV�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�
O¶RXYUDJH

)LJXUH���

&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

GRQQpHV�j�OD�ILJXUH��

8Q�PRGqOH�UpGXLW�GH�OD�JDOHULH�DX�����
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�
G¶pFRXOHPHQWV�PL[WHV

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
pFRXOHPHQWV�HQ�FKDUJH�HW�GH�O¶RUGUH�GH����P�V�SRXU

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�
UHQLIODUGV�VRQW�SUpYX

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

PRGqOH�D�pWp�pTXLSp�GH�GH
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�
OHV�QLYHDX[�G¶HDX�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH�

8QH� FRPSDUDLVRQ� GH� FHV�P
PRGqOH�UpGXLW��HW�D�GRQQp�GHV�UpVXOWDWV�WUqV�VDWLVIDLVDQWV�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�
O¶RXYUDJH��YRLU�ILJXUH��

)LJXUH�����(FRXOHPHQW�j�VXUIDFH�OLEUH�VXU�OH�PRGqOH�����P

&ROORTXH�&)%5
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

���

8Q�PRGqOH�UpGXLW�GH�OD�JDOHULH�DX�����
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�
G¶pFRXOHPHQWV�PL[WHV�>(USLFXP������@

'LDPqWUH��P�

�����

)LJXUH���

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
pFRXOHPHQWV�HQ�FKDUJH�HW�GH�O¶RUGUH�GH����P�V�SRXU

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�
UHQLIODUGV�VRQW�SUpYXV�HQ�DPRQW�GH�OD�JDOHULH

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

PRGqOH�D�pWp�pTXLSp�GH�GHX[�GpELWPqWUHV�pOHFWURPDJQpWLTXHV
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�
OHV�QLYHDX[�G¶HDX�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH�

8QH� FRPSDUDLVRQ� GH� FHV�PHVXUHV� DYHF� OHV� FDOFXOV�
PRGqOH�UpGXLW��HW�D�GRQQp�GHV�UpVXOWDWV�WUqV�VDWLVIDLVDQWV�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�
�YRLU�ILJXUH�����

��(FRXOHPHQW�j�VXUIDFH�OLEUH�VXU�OH�PRGqOH�����P

&ROORTXH�&)%5�6+)���©
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±

8Q�PRGqOH�UpGXLW�GH�OD�JDOHULH�DX�����H�D�pWp�FRQILp�DX�/DERUDWRLUH�+\GUDXOLTXH�GHV�&RQVWUXFWLRQV�GH
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�

>(USLFXP������@��

'LDPqWUH��P�� /RQJXHXU��P�

���

)LJXUH�����6FKpPD�HW�FDUDFWpULVWLTXHV�GH�OD�JDOHULH

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
pFRXOHPHQWV�HQ�FKDUJH�HW�GH�O¶RUGUH�GH����P�V�SRXU

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�

V�HQ�DPRQW�GH�OD�JDOHULH�

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

X[�GpELWPqWUHV�pOHFWURPDJQpWLTXHV
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�
OHV�QLYHDX[�G¶HDX�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH�

HVXUHV� DYHF� OHV� FDOFXOV�
PRGqOH�UpGXLW��HW�D�GRQQp�GHV�UpVXOWDWV�WUqV�VDWLVIDLVDQWV�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�

��(FRXOHPHQW�j�VXUIDFH�OLEUH�VXU�OH�PRGqOH�����P

��©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

����
�

D�pWp�FRQILp�DX�/DERUDWRLUH�+\GUDXOLTXH�GHV�&RQVWUXFWLRQV�GH
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�

/RQJXHXU��P�� 3HQWH����

����

��6FKpPD�HW�FDUDFWpULVWLTXHV�GH�OD�JDOHULH

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
pFRXOHPHQWV�HQ�FKDUJH�HW�GH�O¶RUGUH�GH����P�V�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�

��

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

X[�GpELWPqWUHV�pOHFWURPDJQpWLTXHV
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�
OHV�QLYHDX[�G¶HDX�SRXU�OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH��

HVXUHV� DYHF� OHV� FDOFXOV� )ORZ0L[
PRGqOH�UpGXLW��HW�D�GRQQp�GHV�UpVXOWDWV�WUqV�VDWLVIDLVDQWV��

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�

�

��(FRXOHPHQW�j�VXUIDFH�OLEUH�VXU�OH�PRGqOH�����P��V���j�JDXFKH��

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

D�pWp�FRQILp�DX�/DERUDWRLUH�+\GUDXOLTXH�GHV�&RQVWUXFWLRQV�GH
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�

3HQWH����� 'pELW��

��

��6FKpPD�HW�FDUDFWpULVWLTXHV�GH�OD�JDOHULH

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

X[�GpELWPqWUHV�pOHFWURPDJQpWLTXHV�SODFpV�VXU�OD�FRQGXLWH�G¶DOLPHQWDWLRQ�
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�

ORZ0L[� D� pWp� IDLWH� DYHF� OHV� FDUDFWpULVWLTXHV� GX�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�

�V���j�JDXFKH��HW�QLYHDX�SLp]RPpWULTXH�HQ�IRQFWLRQ�GH�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

D�pWp�FRQILp�DX�/DERUDWRLUH�+\GUDXOLTXH�GHV�&RQVWUXFWLRQV�GH
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�

'pELW��P��V��

GH����j������

��6FKpPD�HW�FDUDFWpULVWLTXHV�GH�OD�JDOHULH�

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

SODFpV�VXU�OD�FRQGXLWH�G¶DOLPHQWDWLRQ�
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�

D� pWp� IDLWH� DYHF� OHV� FDUDFWpULVWLTXHV� GX�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�

QLYHDX�SLp]RPpWULTXH�HQ�IRQFWLRQ�GH�

+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\��������QRYHPEUH�����
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

D�pWp�FRQILp�DX�/DERUDWRLUH�+\GUDXOLTXH�GHV�&RQVWUXFWLRQV�GH
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�

�

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�
OHV�pFRXOHPHQWV�j�VXUIDFH�OLEUH��

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH�

SODFpV�VXU�OD�FRQGXLWH�G¶DOLPHQWDWLRQ�
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�

D� pWp� IDLWH� DYHF� OHV� FDUDFWpULVWLTXHV� GX�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�

QLYHDX�SLp]RPpWULTXH�HQ�IRQFWLRQ�GH�

���QRYHPEUH������ª�
(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[��

D�pWp�FRQILp�DX�/DERUDWRLUH�+\GUDXOLTXH�GHV�&RQVWUXFWLRQV�GH�
O¶8QLYHUVLWp� GH�/LqJH� �8/J��� GDQV� OH� EXW� GH� YpULILHU� VRQ� IRQFWLRQQHPHQW� K\GUDXOLTXH�� HQ� SDUWLFXOLHU�
SRXU�GHV�FRWHV�EDVVHV��SRXU�OHVTXHOOHV�DSSDUDLVVHQW�GHV�SKpQRPqQHV�GH�YRUWH[��G¶HQWUDLQHPHQW�G¶DLU�HW�

�

/HV� YLWHVVHV� G¶pFRXOHPHQW� PD[LPDOHV� REVHUYpHV� VXU� PRGqOH� VRQW� GH� O¶RUGUH� GH� ��� P�V� SRXU� OHV�

'HV�WUDQVLWLRQV�FDUUp���URQG�HQ�DPRQW�HW�HQ�DYDO�GH�OD�JDOHULH�DVVXUHQW�OH�UDFFRUGHPHQW�DYHF�OHV�VHFWLRQV�
FDUUpV� HW� UHFWDQJXODLUHV� R�� VH� WURXYHQW� OD� YDQQH� EDWDUGHDX� DPRQW� HW� OD� YDQQH� VHJPHQW� DYDO�� 'HV�

/H�PRGqOH�HVW�DOLPHQWp�HQ�DPRQW�SDU�XQ�GpELW�LQMHFWp�GDQV�XQ�EDF�G¶DOLPHQWDWLRQ�WUDQTXLOOLVDWHXU��/H�
QLYHDX�GDQV�OD�UHWHQXH�V¶pWDEOLW�QDWXUHOOHPHQW�HQ�IRQFWLRQ�GHV�FDSDFLWpV�G¶pYDFXDWLRQ�GH�OD�JDOHULH��

SODFpV�VXU�OD�FRQGXLWH�G¶DOLPHQWDWLRQ�
DPRQW��HW�GH���SULVHV�GH�PHVXUH�SLp]RPpWULTXHV�SRVLWLRQQpHV�VXU�OH�ILO�G¶HDX�GH�OD�JDOHULH�SRXU�PHVXUHU�

D� pWp� IDLWH� DYHF� OHV� FDUDFWpULVWLTXHV� GX�

3RXU� OHV� IDLEOHV� QLYHDX[� GH� UHWHQXH�� OHV� pFRXOHPHQWV� VRQW� j� VXUIDFH� OLEUH� VXU� WRXWH� OD� ORQJXHXU� GH�

�
QLYHDX�SLp]RPpWULTXH�HQ�IRQFWLRQ�GH�



&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

/RUVTXH�OH�QLYHDX�GH�UHWHQXH�DX
DYHF�DSSDULWLRQ�G¶XQ�pFRXOHPHQW�PL[WH�HDX

/RUVTXH�OD�YDQQH�HVW�SDUWLHOOHPHQW�IHUPpH��OHV�pFRXOHPHQWV�VRQW�HQ�FKDUJH�HQ�DYDO�GH�OD�JDOHULH�HW�XQ
UHVVDXW�DSSDUDLW�GDQV�O¶RXYUDJH

)LJXUH����
HQ�IRQFWLRQ�GH�OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

,9��� &RQGXLWH�GH�GUDLQDJH�GH�OD�&RFKH

/D�IRQFWLRQ�GH�OD�FRQGXLWH�GH�GUDLQDJH�
O¶DPpQDJHPHQW��HQ�SpULRGH�G¶DUUrW�GH� OD�FHQWUDOH�HW�GH�YLGDQJH�FRPSOqWH�GX�EDVVLQ�VXSpULHXU��'¶XQH�
FDSDFLWp� GH� ���� O�V�� OD� FRQGXLWH� GH� GUDLQDJH� SHUPHW� G¶pYDFXHU� OHV� DSSRUWV� SURYHQDQW� GHV� IXLWHV� GHV�
JDOHULHV�HW�GHV�SUpFLSLWDWLRQV�VXU�OD�FXYHWWH�HW�VXU�OH�EDVVLQ�YHUVDQW��
OD�ILJXUH�

'LDPqWUH��PP�

���

8QH�QRXYHOOH�FRQGXLWH�D�pWp�PLVH�HQ�SODFH�HQ������
GLPHQVLRQQHU�FHWWH�FRQGXLWH
OD�FRQGXLWH��TXL�HVW�O¶K\SRWKqVH�FKRLVLH�SRXU�OH�IRQFWLRQQHPHQW�GH�FHWWH�FRQGXLWH��
GH�IDLUH�OHV�FDOFXOV�VRXKDLWpV�FDU�OHV�pTXDWLRQV�GH�6W�9HQDQW�SURJUDPPpHV�GDQ
O¶DSSUR[LPDWLRQ�G¶XQH�IDLEOH�SHQWH��ILJXUH�����

&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

/RUVTXH�OH�QLYHDX�GH�UHWHQXH�DX
DYHF�DSSDULWLRQ�G¶XQ�pFRXOHPHQW�PL[WH�HDX

/RUVTXH�OD�YDQQH�HVW�SDUWLHOOHPHQW�IHUPpH��OHV�pFRXOHPHQWV�VRQW�HQ�FKDUJH�HQ�DYDO�GH�OD�JDOHULH�HW�XQ
UHVVDXW�DSSDUDLW�GDQV�O¶RXYUDJH

)LJXUH������(FRXOHPHQW�PL[WH�VXU�OH�PRGqOH�����P
HQ�IRQFWLRQ�GH�OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

&RQGXLWH�GH�GUDLQDJH�GH�OD�&RFKH

/D�IRQFWLRQ�GH�OD�FRQGXLWH�GH�GUDLQDJH�
O¶DPpQDJHPHQW��HQ�SpULRGH�G¶DUUrW�GH� OD�FHQWUDOH�HW�GH�YLGDQJH�FRPSOqWH�GX�EDVVLQ�VXSpULHXU��'¶XQH�

p� GH� ���� O�V�� OD� FRQGXLWH� GH� GUDLQDJH� SHUPHW� G¶pYDFXHU� OHV� DSSRUWV� SURYHQDQW� GHV� IXLWHV� GHV�
JDOHULHV�HW�GHV�SUpFLSLWDWLRQV�VXU�OD�FXYHWWH�HW�VXU�OH�EDVVLQ�YHUVDQW��
OD�ILJXUH�����

'LDPqWUH��PP�� /RQJXHXU��P�

����

8QH�QRXYHOOH�FRQGXLWH�D�pWp�PLVH�HQ�SODFH�HQ������
GLPHQVLRQQHU�FHWWH�FRQGXLWH
OD�FRQGXLWH��TXL�HVW�O¶K\SRWKqVH�FKRLVLH�SRXU�OH�IRQFWLRQQHPHQW�GH�FHWWH�FRQGXLWH��
GH�IDLUH�OHV�FDOFXOV�VRXKDLWpV�FDU�OHV�pTXDWLRQV�GH�6W�9HQDQW�SURJUDPPpHV�GDQ
SSUR[LPDWLRQ�G¶XQH�IDLEOH�SHQWH��ILJXUH�����

&ROORTXH�&)%5
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�

OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

/RUVTXH�OH�QLYHDX�GH�UHWHQXH�DXJPHQWH��OHV�pFRXOHPHQWV�VH�PHWWHQW�HQ�FKDUJH�HQ�DPRQW�GH�OD�JDOHULH��
DYHF�DSSDULWLRQ�G¶XQ�pFRXOHPHQW�PL[WH�HDX

/RUVTXH�OD�YDQQH�HVW�SDUWLHOOHPHQW�IHUPpH��OHV�pFRXOHPHQWV�VRQW�HQ�FKDUJH�HQ�DYDO�GH�OD�JDOHULH�HW�XQ
UHVVDXW�DSSDUDLW�GDQV�O¶RXYUDJH��YRLU�ILJXUH����

��(FRXOHPHQW�PL[WH�VXU�OH�PRGqOH�����P
HQ�IRQFWLRQ�GH�OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

&RQGXLWH�GH�GUDLQDJH�GH�OD�&RFKH

/D�IRQFWLRQ�GH�OD�FRQGXLWH�GH�GUDLQDJH�
O¶DPpQDJHPHQW��HQ�SpULRGH�G¶DUUrW�GH� OD�FHQWUDOH�HW�GH�YLGDQJH�FRPSOqWH�GX�EDVVLQ�VXSpULHXU��'¶XQH�

p� GH� ���� O�V�� OD� FRQGXLWH� GH� GUDLQDJH� SHUPHW� G¶pYDFXHU� OHV� DSSRUWV� SURYHQDQW� GHV� IXLWHV� GHV�
JDOHULHV�HW�GHV�SUpFLSLWDWLRQV�VXU�OD�FXYHWWH�HW�VXU�OH�EDVVLQ�YHUVDQW��

/RQJXHXU��P��

�����

)LJXUH����

8QH�QRXYHOOH�FRQGXLWH�D�pWp�PLVH�HQ�SODFH�HQ������
GLPHQVLRQQHU�FHWWH�FRQGXLWH��SRXU�V¶DVVXUHU�TXH�O¶pFRXOHPHQW�UHVWDLW�ELHQ�j�VXUIDFH�OLEUH�WRXW�OH�ORQJ�GH�
OD�FRQGXLWH��TXL�HVW�O¶K\SRWKqVH�FKRLVLH�SRXU�OH�IRQFWLRQQHPHQW�GH�FHWWH�FRQGXLWH��
GH�IDLUH�OHV�FDOFXOV�VRXKDLWpV�FDU�OHV�pTXDWLRQV�GH�6W�9HQDQW�SURJUDPPpHV�GDQ
SSUR[LPDWLRQ�G¶XQH�IDLEOH�SHQWH��ILJXUH�����

&ROORTXH�&)%5�6+)���©
&KULVWLDQ�%RXUGDULDV��6WpSKDQH�*HUEL��9LFWRU�:LQFNOHU�±

OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

JPHQWH��OHV�pFRXOHPHQWV�VH�PHWWHQW�HQ�FKDUJH�HQ�DPRQW�GH�OD�JDOHULH��
DYHF�DSSDULWLRQ�G¶XQ�pFRXOHPHQW�PL[WH�HDX�DLU��O¶DLU�pWDQW�IRXUQL�SDU�OHV�UHQLIODUGV�

/RUVTXH�OD�YDQQH�HVW�SDUWLHOOHPHQW�IHUPpH��OHV�pFRXOHPHQWV�VRQW�HQ�FKDUJH�HQ�DYDO�GH�OD�JDOHULH�HW�XQ
�YRLU�ILJXUH����

��(FRXOHPHQW�PL[WH�VXU�OH�PRGqOH�����P
HQ�IRQFWLRQ�GH�OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�

&RQGXLWH�GH�GUDLQDJH�GH�OD�&RFKH�

/D�IRQFWLRQ�GH�OD�FRQGXLWH�GH�GUDLQDJH�GH�OD�
O¶DPpQDJHPHQW��HQ�SpULRGH�G¶DUUrW�GH� OD�FHQWUDOH�HW�GH�YLGDQJH�FRPSOqWH�GX�EDVVLQ�VXSpULHXU��'¶XQH�

p� GH� ���� O�V�� OD� FRQGXLWH� GH� GUDLQDJH� SHUPHW� G¶pYDFXHU� OHV� DSSRUWV� SURYHQDQW� GHV� IXLWHV� GHV�
JDOHULHV�HW�GHV�SUpFLSLWDWLRQV�VXU�OD�FXYHWWH�HW�VXU�OH�EDVVLQ�YHUVDQW��

� 'pQLYHOpH��P�

����

)LJXUH������&DUDFWpULVWLTXHV�GH�OD

8QH�QRXYHOOH�FRQGXLWH�D�pWp�PLVH�HQ�SODFH�HQ������
��SRXU�V¶DVVXUHU�TXH�O¶pFRXOHPHQW�UHVWDLW�ELHQ�j�VXUIDFH�OLEUH�WRXW�OH�ORQJ�GH�

OD�FRQGXLWH��TXL�HVW�O¶K\SRWKqVH�FKRLVLH�SRXU�OH�IRQFWLRQQHPHQW�GH�FHWWH�FRQGXLWH��
GH�IDLUH�OHV�FDOFXOV�VRXKDLWpV�FDU�OHV�pTXDWLRQV�GH�6W�9HQDQW�SURJUDPPpHV�GDQ
SSUR[LPDWLRQ�G¶XQH�IDLEOH�SHQWH��ILJXUH�����

��©+\GUDXOLTXH�GHV�EDUUDJHV�HW�GHV�GLJXHV��&KDPEpU\�
±�(FRXOHPHQWV�PL[WHV�GDQV�OHV�DPpQDJHPHQWV�K\GURpOHFWULTXHV��FRGH�)ORZ0L[�

����
�

OD�GLVWDQFH�KRUL]RQWDOH��DYHF�FRPSDUDLVRQ�HQWUH�)ORZ0L[�HW�OHV�PHVXUHV�UHOHYpHV�VXU�OH�PRGqOH�

JPHQWH��OHV�pFRXOHPHQWV�VH�PHWWHQW�HQ�FKDUJH�HQ�DPRQW�GH�OD�JDOHULH��
DLU��O¶DLU�pWDQW�IRXUQL�SDU�OHV�UHQLIODUGV�

/RUVTXH�OD�YDQQH�HVW�SDUWLHOOHPHQW�IHUPpH��OHV�pFRXOHPHQWV�VRQW�HQ�FKDUJH�HQ�DYDO�GH�OD�JDOHULH�HW�XQ
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p� GH� ���� O�V�� OD� FRQGXLWH� GH� GUDLQDJH� SHUPHW� G¶pYDFXHU� OHV� DSSRUWV� SURYHQDQW� GHV� IXLWHV� GHV�
6HV�FDUDFWpULVWLTXHV�VRQW�GRQQpHV�j�
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DXJPHQWDWLRQ� GH� SUHVVLRQ�� &HV� REVHUYDWLRQV� RQW�PRQWUp� TXH� OH� IRQFWLRQQHPHQW� GH� OD� FRQGXLWH� pWDLW�
WRXW�j�IDLW�VDWLVIDLVDQW
OD�FRQGXLWH
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