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,QIRUPDWLTXH��,QVWLWXW�8QLYHUVLWDLUH�GH�7HFKQRORJLH��0RQWSHOOLHU��)UDQFH�
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/HV�P�WKRGHV�G
DQDO\VH�PXOWLYDULDEOH�UHSRVHQW�VXU�OD�VWUXFWXUH�G
HVSDFH�GH�+LOEHUW�GH�
O
HQVHPEOH�GHV�YDULDEOHV�DO�DWRLUHV�GH�YDULDQFH�ILQLH�HW�VRQW�GRQF�J�Q�UDOLVDEOHV�	�WRXW�
HQVHPEOH�G
REMHWV�MRXLVVDQW�GH�FHWWH�VWUXFWXUH��(Q�SDUWLFXOLHU��SDUFH�TXH�FHUWDLQHV�DSSOLFD��
WLRQV�FRQGXLVHQW�$�GHV�IDPLOOHV�GH�YDULDEOHV�YHFWRULHOOHV��RQ�HVW�DPHQ��D�FKHUFKHU�O
HVSDFH�
GH�+LOEHUW�TXL�SHUPHWWUD�OD�J�Q�UDOLVDWLRQ�GDQV�FH�FDV��/H�SURGXLW�VFDODLUH�XWLOLV��SRVVHGH�
GHV�SURSULHW�V�SUDWLTXHV�HW�WK�RULTXHV�TXL�VRQW�GLVFXW�HV��8QH�DSSOLFDWLRQ�HVW�SUH
VHQW�H�
DILQ�GH�IDFLOLWHU�OD�FRPSU�KHQVLRQ��

���/$�1$785(�*(20(75,48(� '(6�0(7+2'(6� '
$1$/<6(�
08/7,�9$5,$%/(��

6RLW�;�XQ�YHFWHXU�DO�DWRLUH�U�HO�TXL�VHUD�VXSSRV��FHQWU���3OXVLHXUV�WHFK��
QLTXHV�GH� OD� VWDWLVWLTXH�PXOWLYDULDEOH�SHUPHWWHQW�G
�WXGLHU�OHV� OLDLVRQV�
H[LVWDQW�HQWUH�FRPSRVDQWHV�RX�JURXSHV�GH�FRPSRVDQWHV�GH�;��

/
DQDO\VH�HQ�FRPSRVDQWH�SULQFLSDOH�SHUPHW�GH� VXEVWLWXHU�DX� YHFWHXU�
;� � �;��� � ��;����OH�YHFWHXU�<�  � �<��� � ��<���FKRLVL�GH�WHOOH�VRUWH�TXH�
SRXU�WRXW�L�HW�M�L� M�� (�<L�<��  �� HW�(�<L���  � ;L� �L�  � ��� � ��
���� �� S�� �X�;L�HVW�OD�LO�PH�YDOHXU�SURSUH�GH�OD�PDWULFH�GHV�YDULDQFHV�HW�
FRYDULDQFHV�GH�;��&HV�YDOHXUV�SURSUHV�VRQW�HQ�JHQ�UDO�FODVV�HV�SDU�RUGUH�
GHFURLVVDQW��8Q�GHV�EXWV�GH�O
HWXGH�HVW�G
H[SOLFLWHU�OHV��O�PHQWV�DL�� WHOV�TXH��

S�

SRXW�WRXW�L��;L� (� DLN�<N� L � ����S��
N ��

2Q�HQ�G�GXLW�IDFLOHPHQW�TXH��
S�

(�;L;���  � (� DLNDLN;N�
N ��

HW�
S�

(�;L���  � (� DLN�;N�
N ��

VL�ELHQ�TXH�O
RQ�SHXW��H[SOLTXHU��OD�YDULDQFH�GHV�GLIIHUHQWHV�FRPSRVDQWHV�
GH�;�GH�PHPH�TXH�OHV�FRYDULDQFHV��

6L�;�SHXW�HWUH�SDUWLWLRQQH�HQ�GHX[�VRXV�YHFWHXUV�;��HW�;���O
DQDO\VH�
FDQRQLTXH�FKHUFKHUD�OHV�FRPELQDLVRQV�OLQHDLUHV�GHV�HOHPHQWV�GH�;��HW�GH�;��

����
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TXL�RQW�OHV�SOXV�JUDQGHV�FRYDULDQFHV�HW�IRXUQLUD�OD�YDOHXU�GH�FHV�FRYDULDQFHV��
(OOH�SHUPHW�DLQVL�O
DSSU�FLDWLRQ�JOREDOH�GHV�OLDLVRQV�H[LVWDQW�HQWUH�;��HW�;���
/D� SU�VHQWDWLRQ�FRQMRLQWH�GHV�FRPSRVDQWHV�GH�;��HW�GHV�SURMHFWLRQV�GHV�
FRPSRVDQWHV�GH�;��GDQV�OH�VRXV�HVSDFH�HQJHQGU��SDU�;��HW�UDSSRUW��DX[�
YDULDEOHV�FDQRQLTXHV�SHUPHW�GH�SOXV�XQH�DSSU�FLDWLRQ�GHV�OLDLVRQV�D�O
LQW�ULHXU�
GH�;���D�)
LQWHULHXU�GH�;��HW�HQWUH��O�PHQWV�GH�;��HW�;���

/RUVTXH�O
XQ�GHV�VRXV�YHFWHXUV��;��SDU�H[HPSOH��Q
D�TX
XQH�VHXOH�FRP��
SRVDQWH��,
DQDO\VH�FDQRQLTXH�VH�U�GXLW�D�XQH�DQDO\VH�GH�OD�UHJUHVVLRQ�GH�FHWWH�
YDULDEOH�;��VXU�OH�YHFWHXU�;���

7RXWHV�FHV�WHFKQLTXHV�UHSRVHQW�VXU�OD�VWUXFWXUH�G
HVSDFH�GH�+LOEHUW�GH�
O
HQVHPEOH�GHV�FRPELQDLVRQV�OLQ�DLUHV�GHV�;L�SRXU�OH�SURGXLW�VFDODLUH�GHILQL�
SDU�OD�FRYDULDQFH��/HXU�PLVH�HQ�RHXYUH�LPSOLTXH�GHV�SURMHFWLRQV�RUWKRJRQDOHV�
VXU�GHV�HVSDFHV�FRQYHQDEOHPHQW�FKRLVLV�DLQVL�TXH�OD�FRQVWUXFWLRQ�GH�EDVHV�
MXGLFLHXVHV��/HV� K\SRWKHVHV�JDXVVLHQQHV�TXL� VRQW�IDLWHV�HQ�J�Q�UDO�SRXU�
O
HPSORL�GH�FHV�WHFKQLTXHV�VRQW�QHFHVVDLUHV�SRXU�O
LQI�UHQFH�VWDWLVTXH�PDLV�
QH�VRQW�G
DXFXQH�Q�FHVVLWH�GDQV�OD�FRQVWUXFWLRQ�GHV�VROXWLRQV��,,�IDXW�QRWHU�
WRXWHIRLV�TX
HOOHV�DMRXWHQW�D�O
LQW�UHW�GH�FHV�PHWKRGHV�ORUVTX
HOOHV�VRQW�U�DOLV�HV��
QRUPDOLW��GHV�FRPSRVDQWHV�SULQFLSDOHV���TXLYDOHQFH�GHV�QRWLRQV�GH� QRQ��
FRUUHODWLRQ�HW�G
LQG�SHQGDQFH�������6L�FH�VXSHUIOX�HVW�DJU�DEOH��LO�Q
HVW�SDV�
IRQGDPHQWDO��/HV� VHXOV��OHPHQWV�IRQGDPHQWDX[�GDQV� OHV�G�PRQVWUDWLRQV�
VRQW�OLHV�$�OD�QDWXUH�+LOEHUWLHQQH�GH��
HVSDFH�GHV�FRPELQDLVRQV�OLQHDLUHV�GHV�
HOHPHQWV�GH�;��,,�HQ�G�FRXOH�DORUV�LQHOXFWDEOHPHQW�TXH�FHV�PHWKRGHV�VHURQW�
XWLOLVDEOHV�SRXU�WRXWH�IDPLOOH�G
HWUHV�PDWK�PDWLTXHV�;L�SRXU�ODTXHOOH�LW�VHUD�
SRVVLEOH�GH�SDUOHU�G
HVSDFH�GH�+LOEHUW�SRXU�O
HQVHUQEOH�GHV�FRPELQDLVRQV�
OLQ�DLUHV�GHV�;L���

���/(6�)$0,//(6� '(�9$5,$%/(6�9(&725,(//(6�

&HUWDLQV�HQVHPEOHV�GH�GRQQ�HV��SDU�OHXU�QDWXUH�PHPH��QH�VRQW�SDV�DSWHV�
$�VXELU�OHV�WUDLWHPHQWV�GRQW�,ORXV� DYRQV�SDUO��SUHF�GHPPHQW��&
HVW�OH�FDV��
HQ�SDUWLFXOLHU��GHV�IDPLOOHV�GH�YDULDEOHV�YHFWRULHOOHV��1RXV�DSSHORQV�GH�FH�
QRP�XQ�HQVHPEOH��;���;������� ��;
�� GRQW�OHV��O�PHQWV�;
�VRQW�GHV�YHFWHXUV�
DOHDWRLUHV�U�HOV��(QYLVDJHRQV�GHV�H[HPSOHV�GH�GRQQHHV�GH�FF�W\SH��

OHU�H[HPSOH��/HV�GLII�UHQWV�H[DPHQV�TXH�VXELW�XQ�SDWLHQW�DX�PRPHQW�GH�
VRQ�DGPLVVLRQ�GDQV�XQ�VHUYLFH�PHGLFDO�FRQVWLWXHQW�XQH�UHDOLVDWLRQ�GX�YHFWHXU�
DOHDWRLUH�GHILQL�SDU�OH�SURWRFROH�GHV�H[DPHQV�TXL�VH�IRQW�GDQV�OH�GLW�VHUYLFH��
,��Q
HVW�SDV�UDUH�TX
DX� FRXUV�GH�VRQ�KRVSLWDOLVDWLRQ��OH�SDWLHQW�SDVVH�SDU�
SOXVLHXUV�VHUYLFHV��&KDTXH� VHUYLFH�DXUD�DORUV�VRQ�SURWRFROH�SDUWLFXOLHU�VL�
ELHQ�TXH�FKDTXH�SDWLHQW�VHUD�FDUDFW�ULV���SDU�XQH�U�DOLVDWLRQ�GH�OD�IDPLOOH�
GHV�YHFWHXUV�DOHDWRLUHV�OLHV�DX�SURWRFROH�GHV�H[DPHQV�GHV�VHUYLFHV�RLO�LO�HVW�
SDVVH��,��VHUD�LQWHUHVVDQW�G
HWXGLHU�HQ�TXRL�FHV�SURWRFROHV�VH�GLII�UHQFLHQW��
F
HVW�D�GLUH�HQ�TXRL�OHV�YHFWHXUV�TXL�OHXU�VRQW�OL8V�VRQW�SURFKHV�RX��ORLJQHV�
DX�VHQV�G
XQH�GLVWDQFH�DGHTXDWH��

�LHPH�H[HPSOH��'HV� REMHWV� VRQW�VXFFHVVLYHPHQW�SU�VHQWHV�D� GLII�UHQWV�
LQGLYLGXV��&KDTXH�LQGLYLGX�XWLOLVH�VRQ�SURSUH�HQVHPEOH�GH�YDULDEOHV�SRXU�
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OHV�GHFULUH�VL�ELHQ�TXH��$�FKDTXH�REMHW��HVW�DWWDFK��XQH�UHDOLVDWLRQ�GH�OD�IDPLOOH�
GHV�YHFWHXUV�DO�DWRLUHV�OLHV�$�FKDFXQ�GHV�LQGLYLGXV��(WXGLHU�OHV�UHODWLRQV�
HQWUH�OHV�YHFWHXUV�DO�DWRLUHV�F
HVW�HWXGLHU�GDQV�TXHOOH�PHVXUH�OHV�LQGLYLGXV�
IRXUQLVVHQW�GHV�GHVFULSWLRQV�FRPSDUDEOHV�RX�QRQ��

�LHPH�H[HUQSOH��'HV�HWUHV�YLYDQWV�VRQW�SODF�V�VXFFHVVLYHPHQW�GDQV�GLIIHUHQWV�
PLOLHX[��3RXU�FKDTXH�PLOLHX�GHV�PHVXUHV�VRQW�IDLWHV�TXL�G�FULYHQW�OHV�U�DFWLRQV�
GHV�HWUHV�YLYDQWV��$LQVL��$�FKDTXH�HWUH�YLYDQW�HVW�DWWDFK��XQH�UHDOLVDWLRQ�
G
XQH�IDPLOOH�GH�YHFWHXUV�DO�DWRLUHV��FKDTXH�YHFWHXU��WDQW��LH�$�XQ�PLOLHX��
/
�WXGH�GHV�OLDLVRQV�HQWUH�OHV�GLII�UHQWV�YHFWHXUV�UHQVHLJQH�VXU�OHV�FRQVHTXHQFHV�
FRPSDUHHV�GH�O
LPPHUVLRQ�GDQV�WHO�RX�WHO�PLOLHX��

���&29$5,$1&(�(7�&255(/$7,21�'(6�9(&7(856�$/($72,5(6�

/H�SDUDJUDSKH���GH�FHW�DUWLFOH�GRQQHUD�OHV�MXVWLILFDWLRQV�GHV�GHILQLWLRQV�
TXL�VXLYHQW��1RXV�QRXV�FRQWHQWHURQV�LFL�G
H[SOLFLWHU�TXHOTXHV�FRQV�TXHQFHV�
LPPHGLDWHV�VXFFHSWLEOHV�GH�PRQWUHU�O
LQWHUHW�GH�OD�SURSRVLWLRQ�TXL�HVW�IDLWH��
6RLHQW�;��HW�;��GHX[�YHFWHXUV�DOHDWRLUHV��;� VHUD�OD�PDWULFH�GHV�FRYDULDQFHV�
GH�;� � �;
��;����2Q�XWLOLVHUD�OD�IDFWRULVDWLRQ�KDELWXHOOH��

,�,� Z��@�

��<��� <����-�

'HILQLWLRQ���

7U������ ���� HVW�DSSHOHH�OD��FRYDULDQFH��GHV�YHFWHXUV�;��HW�;��HW�HVW�QRWHH�
&29<� �;�,� ;����
7U��OOL��� HVW�DSSHO�F�OD��YDULDQFH��GX�YHFWHXU�;��HW�HVW�QRWHH�9$9� �;����
&299� �;���;����>9$9��;���9$9� �;��@I��HVW�DSSHO�H�OD� �FRUUHODWLRQ��GHV�
YHFWHXUV�;��HW�;��HW�HVW�QRW�H�59��;���;����

OLHUH�&RQVHTXHQFH��
6L�;��HVW�XQ�YHFWHXU�DO�DWRLUH��RQ�D��

&299��;��;��� � &299��;���;����� &299��;,��;����

2Q�HQ�GHGXLW��9$9��;�� �9$9��;����� 9$9��;��� �� ��&299��;���;����

�LHPH�&RQVHTXHQFH��
6L�;��HVW�XQ�YHFWHXU�$�N��FRPSRVDQWHV��;��XQ�YHFWHXU�$�NO� �� N��FRP��

SRVDQWHV�HW�$�XQH�PDWULFH��NO�;�N���WHOOH�TXH�$$
�  � N,��RQ�D��

&299� �;���;���  � N�&299� �;O�� ;���

2Q�HQ�GHGXLW��9$9��;���  � N,��9$9��;���

HW� 59��;��� ;���  � 59��;���;����

&HV�GHX[�SUHPLEUHV�FRQVHTXHQFHV�VRQW�LQWHUHVVDQWHV�SDU�OHXU�DQDORJLH�DYHF�
OHV�SURSULHWHV�GH�OD�FRYDULDQFH��GH�OD�YDULDQFH�HW�GX�FRHIILFLHQW�GH�FRUU�ODWLRQ�
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XVXHOV��,��HVW�LPSRUWDQW�GH�QRWHU�WRXWHIRLV�TXH�VL�;
�  � �;L
�� HW�;�� � �;L
���
&299��;,��;���HVW�HJDO�DX�FDUU��GH�OD�FRYDULDQFH�GH�;�
�HW�;����

�L4PH�&RQVHTXHQFH��

6XSSRVRQV�;�� � �;� ;���� ���� �� ;NOO�� HW�;��  � �;N��

6RLW�'�XQH�PDWULFH�NO�;�N��WHOOH�TXH��

DO�aa2� 2� 2�
,� ,�
,� ,�

'�  � RIW�-DL-��� O�SRXUWRXW�L�  � ��� ��NL��
,� ,� a�aaaaaaaaaaaaaaa,�,�

,� NO�,NBOBBBBNO� '� �L�

6L� /���NONO�,� DORUV59�;��;���  � D����NON������
'� �� ,�N�N�� L ��

3RXU�XQH�WHOOH�PDWULFH�,� OH�FDUU��GX�FRHIILFLHQW�GH�FRUU�ODWLRQ�YHFWRULHOOH�
�+RWHOOLQJ�>����@��VHUDLW�HJDO� D� 5��;���;���  � IML ONL� DL��� ,��VXIILW�DORUV�TXH�
O
XQ�GHV�DL�VRLW�QXO�SRXU�TXH�5��;���;���OH�VRLW�DXVVL��59� �;O��;���DSSDUDLW�
GRQH�FRPPH�XQH�PHVXUH�GH�VLPLODULWH�HQWUH�;O�HW�;��SOXV�UDLVRQQDEOH�TXH�
5��;
��;����&HWWH�FRQVLGHUDWLRQ�HVW�DSSX\�H�SDU�OH�FDV�SDUWLFXOLHU�NL�  � ��
TXL�GRQQH�59��;���;���  � D�����N������WDQGLV�TXH�5��;O��;��� �D�����2U�TXDQG�
N��FURLW��O
HVSDFH�HQJHQGUH�SDU�;��HVW�GH�SOXV�HQ�SOXV�GLII�UHQW�GH�O
HVSDFH�
HQJHQGU��SDU�;O�  � �;L
�� HW�LO�HVW�GRQH�QRUPDO�TXH�OD�VLPLODULW��HQWUH�OHV�
GHX[�YHFWHXUV�GLPLQXH��

�L4PH�&RQVHTXHQFH��
6RLW�+UQ�XQH�PDWULFH�U�;�Q��VXSSRVRQV�TXH��

+NONO� DOONON�� �� B�

DOON�NO� +��N�N�� �� �� �� ��B�,���

$ORUV��59��;���;���  � D���

'DQV�FH�FDV�RLX
�5��;O�� ;���Q
HVW�SDV�G�ILQL�SXLVTXH�,+NONO,�  � ,+N�N�,� � ���
59��;O��;���UHVWH�HJDO��D�D��TXHOOHV�TXH�VRLHQW�OHV�YDOHXUV�NO�HW�N���&HFL�SHUPHW�
GH�GLUH�TXH�59�VXSSRUWH�ELHQ�OHV�FDV�G�JHQHUHV�RWL�XQH�PHPH�YDULDEOH�HVW�
U�S�WHH�SOXVLHXUV�IRLV��

���(;(03/(�

/D� 7DEOH� ��IRXUQLW�OD�PDWULFH�GH�FRUU�ODWLRQV�GH�QHXI�YDULDEOHV��&HV�
GRQQHHV�H[WUDLWHV�GH�7KXUVWRQH�HW�7KXUVWRQH�>����@�RQW�H� VRXYHQW�XWLOLV�HV�
HQ�SDUWLFXOLHU�SDU�.HWWHQULQJ�>����@��3RVRQV� ;L�  � �6L�� �1L� 5L�� SRXU�L�  �
���������/HV�YDULDEOHV�6L� PHVXUHQW�OHV�SRVVLELOLWHV�VSDWLDOHV�G
XQ�LQGLYLGX��
OHV�YDULDEOHV�1L���OHV�SRVVLELOLWHV�QXPHULTXHV��OHV�5L��OHV�SRVVLELOLWHV�GH�UDLVRQ��
QHPHQW�PHQWDO��2Q�SHXW�VH�SRVHU�GHX[�TXHVWLRQV�VXU�FHV�GRQQ�HV��'
DERUG�
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7$%/(� ��
0$75,&(6� '(6� &255(/$7,216� '(6� �� 9$5,$%/(6�

1�� 5�� V�� 1�� 5�� 6�� 1�� 5��

6�� ������ ������ ������ ������ ������ ������ ������ ������

��1�� ������ ������ ������ ������ ������ ������ ������

5��� ������ ������ ������ ������ ������ ������

6�� ������ ������ ������ ������ ������

1�� ������ ������ ������ ������

5��� ������ ������ ������

6�� ������ �� ����

1�� ������

SHXW�RQ�FRQVLG�UHU�TXH�;O��;���;��DSSRUWHQW�OHV�P�PHV�LQIRUPDWLRQV"�(QVXLWH�
SHXW�RQ�FRQVLGHUHU�TXH�OHV�YHFWHXUV�6�  � �6�� �� 6���� 6����1�  � �1���� 1����1���
HW�5� � �5����5�� ��5���DSSRUWHQW�OHV�PHPHV�LQIRUPDWLRQV"�

/D� 7DEOH��D�IRXUQLW�OD�PDWULFH�GHV�59�SRXU�OHV�YHFWHXUV�;
�WDQGLV�TXH�
OD�7DEOH��E�IRXUQLW�OHV�YDOHXUV�SURSUHV�HW�OHV�YHFWHXUV�SURSUHV�GH�FHWWH�PDWULFH��

7$%/(� �D�
0$75,&(� 59� 3285� ;�  � �;��� ;��� ;���

;�� ;��

[L� ������� �������
;�� �������

7$%/(� �E�
9$/(856� 35235(6� (7� 9(&7(856� 35235(6� '(� 59� 3285� ;�  � �;��� ;��� ;���

<�� <�� <��

9DOHXUV�
SURSUHV� ������� ������� �������

;L� ������� ������� ��������
;�� ������� �������� �������
;�� ������� ������� �������
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8QH�LQWHUSU�WDWLRQ�WRXW��D�IDLW�DQDORJXH�D�FHOOH�TXH�O
RQ�IHUDLW�GDQV�XQH�DQDO\VH�
FODVVLTXH�HQ�FRPSRVDQWHV�SULQFLSDOHV�PRQWUH�TXH�OHV�WURLV�YHFWHXUV�VRQW�
D�
SHX�SUHV��TXLGLVWDQWV�O
XQ�GH�,
DXWUH��,,�HVW�LQWHUHVVDQW�GH�QRWHU�TXH�OD�GLVWDQFH�
HQWUH�OHV�SRLQWV�UHSU�VHQWDQWV�OHV�YHFWHXUV�;
� HW�;��SDU�H[HPSOH�DXUD�XQ�
FDUU���JDO�$����� �� 59� �;
��;����VL�RQ�D�SULV�VRLQ�GH�GRQQHU�DX[�YHFWHXUV�
SURSUHV�XQH�QRUPH��JDOH�
D�OD�YDOHXU�SURSUH�TXL�OHXU�FRUUHVSRQG��*RZHU�
>����@���/D� GLIILFXOW��HVW�ELHQ�VLXU�G
DSSU�FLHU�OD�YDOHXU�GH�FHWWH�GLVWDQFH�
PXWXHOOH��/
H[S�ULHQFH�TXH�QRXV�DYRQV�GH�WHOV�WUDLWHPHQWV�QRXV�IHUDLW�GLUH�
TXH�VDQV�
WUH�WU
V�LPSRUWDQWH�FHWWH�GLVWDQFH�Q
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