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/ CLQGLFH� GH� YXOQ«UDELOLW«� DX[ � DFWLRQV
GCLQJ «UHQFH� «WUDQJ ª UHV� GH� OD� 5 RXP DQLH
HVW� · ÷¶ j · � DYHF� XQ� VFRUH� J OREDO� GH� � � � � HQ

DYULO�� � � � �

6HV� YXOQ«UDELOLW«V� QDLVVHQW
SULQFLSDOHP HQW� GH� 1 4� § ÷Å� ¶ <

<q<J· � ß3 R¶ <�� FHUWDLQV� K«ULW«V� GH� OD

S«ULRGH� FRP P XQLVWH�� &CHVW� OH� FDV� GH
OCLQIOXHQFH� G«P HVXU«H� GH� FHUWDLQV
J URXSHV� GH� SHUVRQQHV�� FRP P H� FHX[ � LVVXV
GHV� VHUYLFHV� GH� UHQVHLJ QHP HQW� URXP DLQV
�65 ,� �

&HV� SUREOª P HV� VRQW� UHQIRUF«V� SDU
OCLP SRUWDQWH� ¨ ¶ � J4‹ ÷ß<‹ Jß� � � ¯ R� 1 � Rj � ß4

DXWRXU� GX� %XFDUHVW� HW� SDU� OD� SODFH� GH� OD

¨ � 44R1 Jß� � /� FH� TXL� FU«H� XQH� IHQ¬WUH

GCRSSRUWXQLW«� SRXU� GHV� DJ HQWV� «WUDQJ HUV
VRXKDLWDQW� H[ HUFHU� XQH� LQIOXHQFH
LQVWLWXWLRQQHOOH�GLUHFWH�

m‹ � ª � R� ‹ � ß¶ � ¨ R� R÷¶ � ÷¶ <� j R÷� · 4‹ § ß÷ßJ· <

GXHV� DX[ � LQ«J DOLW«V� «FRQRP LTXHV� HW
WHUULWRULDOHV�� ¢� OD� IUXVWUDWLRQ� SROLWLTXH
SRSXODLUH� HW� VXUWRXW� ¢� OD� 1 � ÷‹ 4ß<‹ Jß� � � GH

OD� VRFL«W«�� GHV� P «GLDV�� HQ� SROLWLTXH� HW� GH
OC«FRQRP LH�� / HV� P «GLDV� VRQW� DXVVL
SDUWLFXOLª UHP HQW�SHUP «DEOHV�

' HV� · ÷· � ¶ � J<� ¯ ¶ � 4· <ß÷ß¶ � ¨ ¶ � � � J� · J· � � ß<

¶ � � 1 ÷‹ ¨ ¶ � FRP P H� G«P RQWU«� SDU

OCDQQXODWLRQ� GX� SU«F«GHQW� VFUXWLQ�� P DLV� OD
Ð� 4¨ ¶ � ß� <JßJRJß� � � ¶ ÷÷¶ � 1 � R4� 4· <ß<J¶ 4� ‹ Rp

ß� Ñ· 4¶ � ¨ ¶ <� ¶ <J� ß� <RÐÐß<‹ � J¶ � 1 � R4� <¶

1 4· � R� ß4�¯ ¶ �J¶ ÷÷¶ <�‹ JJ‹ 3 R¶ <�¶ � � ‹ � � � J4

( ¶ <� � 1 1 � 4JR� ßJ· <� <� � J� ¶ � � ¶ ÐÐ¶ J

¶ p1 ÷� ßJ· ¶ <� SDU� OHV� SXLVVDQFHV� «WUDQJ ª UHV�

/ HV� LQJ «UHQFHV� UXVVHV� RQW� «W«
SDUWLFXOLª UHP HQW� «YRTX«HV� GXUDQW� OH
GHUQLHU� VFUXWLQ�� P DLV� OD� 5 RXP DQLH� HVW� HQ
U«DOLW«� ¢� OD� FURLV«H� GCLQIOXHQFHV� LVVXHV� GH
QRP EUHXVHV�SXLVVDQFHV�P DMHXUHV�

5 2 8 0 $ 1 , (
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' DQV� XQ� FRQWH[ WH� LQWHUQDWLRQDO� P DUTX«� SDU� XQH� ß� J¶ � <ßÐß̈ ‹ Jß� � � ¯ ¶ <� ‹ ¨ Jß� � <� ¯ `ß� Ð÷R¶ � ¨ ¶ � HW� GH

� ‹ � ß1 R÷‹ Jß� � <� ß� Ð� 4� ‹ Jß� � � ¶ ÷÷¶ <�� OD� G«P DUFKH� GX� FOXE� ,QIOXHQFH� GH� OC$ ( * ( � HVW� GH� SURSRVHU� XQ� RXWLO

FDSDEOH� GC· ¨ ÷‹ ß4¶ 4� ÷‹ � <ßJR‹ Jß� � � 1 � ÷ßJß3 R¶ � ¶ J� ß� <JßJRJß� � � ¶ ÷÷¶ � ¯ `R� � 1 J‹ J� GCXQ� SRLQW� GH� YXH� <q<J· � ß3 R¶ /

VRXV� OCDQJ OH� GH� VD� YXOQ«UDELOLW«� DX[ � LQJ «UHQFHV� «WUDQJ ª UHV�� &H� EDURP ª WUH� D� «W«� SHQV«� FRP P H� XQ

LQVWUXP HQW�GC«YDOXDWLRQ�V\ QWK«WLTXH��SHUP HWWDQW�GH�SRVHU�XQ�GLDJ QRVWLF�J OREDO��YLVXHO�HW�DFFHVVLEOH�

„ § ð¶ ¨ JßÐ

&H� EDURP ª WUH� D� «W«� FRQ©X� GDQV� OH� EXW� GCDSSRUWHU� R� ¶ � ÷¶ ¨ JR4¶ � <q� JÙ· Jß3 R¶ � GX� GHJ U«� GH� YXOQ«UDELOLW«� GCXQ

‹ WDW� IDFH� DX[ � LQJ «UHQFHV� «WUDQJ ª UHV�� 6D� P HVXUH� HVW� U«DOLV«H� GDQV� OD� S«ULRGH� SU«F«GDQW� OHV� «OHFWLRQV

O«J LVODWLYHV��GX�FKHI �GH�OC‹ WDW�RX�GH�J RXYHUQHP HQW�

! � � <J4R¨ Jß� �

/ H� EDURP ª WUH� HVW� FRQVWUXLW� FRP P H� XQ� � · J‹ Rß� ¯ ß̈ ‹ J¶ R4� DJ U«J HDQW� XQ� HQVHP EOH� GCLQGLFDWHXUV� G«YHORSS«V

SDU�OH�FOXE� ,QIOXHQFH�GH�OC$ ( * ( ��DLQVL�TXH�GHV�LQGLFHV�«ODERU«V�SDU�GCDXWUHV�VWUXFWXUHV��&HV�LQGLFDWHXUV�VRQW

SRQG«U«V�¢�WUDYHUV�Ë� Ñ4‹ � ¯ <� ¨ 4ßJÅ4¶ <� JÙ· � ‹ Jß3 R¶ <4� / CDWWULEXWLRQ�GX�VFRUH�GH�YXOQ«UDELOLW«�HVW�REWHQX�HQ� q

<� R<J4‹ q‹ � J�÷¶ <�¨ 4ßJÅ4¶ <�¯ ¶ �4· <ß÷ß¶ � ¨ ¶ 4

! ¶ �3 R¶ �÷¶ �§ ‹ 4� � ÅJ4¶ � � `¶ <J�1 ‹ <

/ CREMHFWLI � QCHVW� SDV� GH� SURSRVHU� XQH� SKRWRJ UDSKLH� H[ KDXVWLYH� RX� ILJ «H�� P DLV� ELHQ� GH� GUHVVHU� R� � 1 ‹ � � 4‹ � ‹

¯ ¶ <� Ð4‹ Ñß÷ßJ· <� ¯ `R� � 1 J‹ J�� SRWHQWLHOOHP HQW� H[ SORLWDEOHV� SDU� GHV� SXLVVDQFHV� «WUDQJ ª UHV� HW� GH� VHV� UHVVRXUFHV

LQWHUQHV� SRXU� \ � IDLUH� IDFH�� / H� EDURP ª WUH� QH� G«WHUP LQH� SDV� VL� GHV� DFWLRQV� GCLQJ «UHQFH� VRQW� RX� VHURQW

HIIHFWLYHP HQW�P LVHV�HQ�SODFH��TXH�FH�VRLW�DX�P RP HQW�GHV�«OHFWLRQV�RX�SOXV�WDUG�

mß� ßJ¶ <

/ D� P «WKRGRORJ LH� HP SOR\ «H� SU«VHQWH� SOXVLHXUV� OLP LWHV� TXH� QRXV� DYRQV� LGHQWLIL«HV�� ( Q� FH� TXL� ¨ � � ¨ ¶ 4� ¶ � ÷‹

¯ · � ‹ 4¨ Ù¶ � P ¬P H� �� HQ� P HVXUDQW� XQ� SRWHQWLHO� GCDFWLRQV� HW� QRQ� GH� IDLWV� �� HQ� SUHQDQW� OD� GLI I«UHQFH

GCLP SOLFDWLRQ� VHORQ� OHV� FRQWH[ WHV� �� OH� ULVTXH� GH� VLP SOLILFDWLRQ� H[ FHVVLYH� HW� GCLQVWUXP HQWDOLVDWLRQ� SROLWLTXH�

0 DLV� DXVVL� FRQFHUQDQW� GHV� ÷ß� ßJ¶ <� � · JÙ� ¯ � ÷� Ñß3 R¶ <� �� OD� QRWDWLRQ� UHVWH� VXEMHFWLYH� HW� OL«H� ¢� GHV

DSSU«FLDWLRQV�TXDOLWDWLYHV� ��GX�SRLGV�«J DO�HQWUH�OHV�FULWª UHV� ��GH�OD�GLI ILFXOW«�GH�TXDQWLILHU�FHUWDLQV�«O«P HQWV

��GH�OD�G«SHQGDQFH�¢�OD�GLVSRQLELOLW«�GHV�GRQQ«HV�

§ � R4�¶ � �<‹ j � ß4�1 ÷R<

Ç � ¶ �¯ ¶<¨ 4ß1 Jß� � �¨ � � 1 ÷ÅJ¶ �¯ ¶ �÷{ß� ¯ ß̈ ‹ J¶R4�¶J�¯ ¶ �<¶<�÷ß� ßJ¶<�

¶<J�¯ ß<1 � � ß§ ÷¶ �<R4�÷¶ �§ � 4J‹ ß÷�¯ ¶ �÷{X� J¶÷÷ßÑ¶ � ¨ ¶ �1 ¨ � � � � ß3 R¶O
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! 4ßJÅ4¶ �Æ�.� �w � Rj ¶ � ¶ � J<�<� ¨ ß‹ Rp�R� I � 4J

/ HV� P RXYHP HQWV� VRFLDX[ � HQ� 5 RXP DQLH� SHXYHQW

¬WUH� TXDOLIL«V� GH� EIRUWVF� HQ� UDLVRQ� GH� OHXU

IU«TXHQFH�� OHXU� DP SOHXU� HW� OHXU� LP SDFW�

+ LVWRULTXHP HQW�� ÷¶ <� � ‹ � ßÐ¶ <J‹ Jß� � <� ¯ ¶ � ÇÅÆÌ

¨ � � J4¶ � ÷‹ � ¨ � 44R1 Jß� � � RQW� UDVVHP EO«� MXVTXC¢

� � �  � � � � SHUVRQQHV�� W«P RLJ QDQW� GCXQH

P RELOLVDWLRQ� P DVVLYH�� 3 OXV� U«FHP P HQW�

÷̀ ‹ � � R÷‹ Jß� � � ¯ ¶ <� · ÷¶ ¨ Jß� � <� 1 4· <ß̄ ¶ � Jß¶ ÷÷¶ <� ¶ �

ÇÅÇÉ� D� UDYLY«� GHV� SURWHVWDWLRQV� GH� J UDQGH

DP SOHXU� GDQV� WRXW� OH� SD\ V�� &HV� P RELOLVDWLRQV

WRXFKHQW� DXVVL� ELHQ� OHV� FLWR\ HQV� TXH� OHV

LQVWLWXWLRQV�� FRP P H� OCD� P RQWU«� OD� Ñ4Åj ¶

1 ‹ 4÷¶ � ¶ � J‹ ß4¶ � GX� SDUWL� GCH[ WU¬P H� GURLWH� $ 8 5 �

&HWWH� FRQWLQXLW«� GDQV� OCHQJ DJ HP HQW� SRSXODLUH

VRXOLJ QH� XQH� VRFL«W«� FLYLOH� DFWLYH� HW� FRQWHVWDWDLUH

ELHQ�TXH�SHX�HQJ DJ «H�SROLWLTXHP HQW�

� � �� � �

! 4ßJÅ4¶ � Ç� .� ( ß‹ <1 � 4‹ � � � § ß÷ß<‹ § ÷¶ � ¶ � � ª � R� ‹ � ß¶ � R

I ‹ ß§ ÷¶

&HUWDLQHV� GLDVSRUDV� HQ� 5 RXP DQLH� UHSU«VHQWHQW� XQH

RSSRUWXQLW«� GCLQIOXHQFH� SRXU� GHV� DFWHXUV

H[ W«ULHXUV�� ELHQ� TXH� OHV� ULVTXHV� GH� WURXEOHV

SROLWLTXHV� DVVRFL«V� P DMHXUV� UHVWHQW� OLP LW«V�� m¶ <

w ‹ Ñq‹ 4<� �+ RQJ URLV� GH� 5 RXP DQLH� �� ELHQ� RUJ DQLV«V

SROLWLTXHP HQW� YLD� OC8 ' 0 5 � HW� VRXWHQXV� SDU� OD

+ RQJ ULH�� SHXYHQW� ¬WUH� P RELOLV«V� VXU� GHV� TXHVWLRQV

VHQVLEOHV� FRP P H� OCDXWRQRP LH� RX� OHV� GURLWV

OLQJ XLVWLTXHV�� FH� TXL� SRXUUDLW� FU«HU� GHV� WHQVLRQV� VL

OH� FRQWH[ WH� U«J LRQDO� VH� WHQG�� m¶ <� ÀR4¨ � RJ‹ J‹ 4¶ <�

VRXWHQXV� FXOWXUHOOHP HQW� HW� UHOLJ LHXVHP HQW� SDU� OD

7XUTXLH�� UHSU«VHQWHQW� XQ� DXWUH� OHYLHU� SRWHQWLHO

GCLQIOXHQFH��VXUWRXW�HQ� ' REURJ «H�¢�OCHVW�GX�SD\ V�� ( Q

UHYDQFKH�� O¶ <� ª R<<¶ R÷ß1 � j Å� ¶ <�� GLVFUHWV�� HW� ÷¶ <

ª � � </� SHX� VWUXFWXU«V� HW� FHQWU«V� VXU� GHV� HQMHX[

VRFLDX[ �� VRQW� WUª V� SHX� VXVFHSWLEOHV� GC¬WUH

LQVWUXP HQWDOLV«V�¢�GHV�ILQV�J «RSROLWLTXHV�

m‹ � 1 � ÷‹ 4ß<‹ Jß� � � <� ¨ ß· J‹ ÷¶ � ¯ ¶ � ÷‹ � ª � R� ‹ � ß¶ � ¶<J� � � J· ¶ � • � ç è Î O
m� 4<3 R¶ �÷{ß� ¯ ß̈ ¶ �J¶ � ¯ � j ¶4<�áà à Î J�÷‹ �1 � 1 R÷‹ Jß� � �¶<J�Ð� 4J¶ � ¶ � J
¯ ßj ß<· ¶O�m� 4<3 R{ß÷�J¶ � ¯ �j ¶4<�à Î J�÷‹ �<� ¨ ß· J· �¶<J�1 ÷R<�‹ 1 ‹ ß<· ¶O

( · Ðß� ßJß� � � Ñ· � · 4‹ ÷¶ � .� � / D� SRODULVDWLRQ� VRFL«WDOH� P HVXUH� OHV� WHQVLRQV� HQWUH

J URXSHV� VRFLDX[ �� HWKQLTXHV�� UHOLJ LHX[ � RX� J «Q«UDWLRQQHOV�� ( OOH� UHIOª WH� OH

GHJ U«� GH� IUDJ P HQWDWLRQ� GH� OD� VRFL«W«�� HW� SHXW� ¬WUH� H[ SORLW«H� SDU� GHV

DFWHXUV�«WUDQJ HUV�SRXU�DP SOLILHU�OHV�FRQIOLWV�LQWHUQHV�

! 4ßJÅ4¶ �È� .� �À¶ � <ß� � <�ß� J¶ 4Ñ4� R1 ¶ <�R�w � ¯ · 4·

( Q� 5 RXP DQLH�� OHV� WHQVLRQV� LQWHUJ URXSHV� UHVWHQW

P RG«U«HV� P DOJ U«� OD� SRODULVDWLRQ� SROLWLTXH

FURLVVDQWH�� / HV� GLYLVLRQV� VRQW� VXUWRXW� OH� IDLW� GH

¨ ÷ßj ‹ Ñ¶ <� ß̄ · � ÷� Ñß3 R¶ <� F1 4� R¶ R4� 1 · ¶ � <� j <

<� Rj ¶ 4‹ ß� ß<J¶ <G/� HW� QRQ� GH� FRQIOLWV� YLROHQWV� HQWUH

FRP P XQDXW«V� HWKQLTXHV� RX� UHOLJ LHXVHV�� ' HV

G«VDFFRUGV� SHUVLVWHQW� DXWRXU� GH� OD� SODFH� GHV

P LQRULW«V� �QRWDP P HQW� KRQJ URLVH� HW� URP � �� P DLV

OHV� G«EDWV� VH� G«URXOHQW� SULQFLSDOHP HQW� GDQV� OH

FDGUH� LQVWLWXWLRQQHO�� / HV� P DQLIHVWDWLRQV� VRQW

IU«TXHQWHV� P DLV� J «Q«UDOHP HQW� SDFLILTXHV�

7RXWHIRLV�� OD� � � � J· ¶ � ¯ ¶ <� ¯ ß<¨ � R4<� Ù� <Jß÷¶ <� •

¨ ¶ 4J‹ ß� ¶ <� � ß� � 4ßJ· </� SRUW«V� SDU� GHV� SDUWLV

QDWLRQDOLVWHV�� ODLVVH� HQWUHYRLU� XQ� ULVTXH� GH

GXUFLVVHP HQW� VL� OHV� WHQVLRQV� SROLWLTXHV

VCDJ J UDYHQW��

! 4ßJÅ4¶ � É� .� � R · J· 4� Ñ· � · ßJ· � ¶ JÙ� ß3 R¶ � ¶ J� 4¶ ÷ßÑß¶ R<¶ ��

R�I ‹ ß§ ÷¶

� / D�5 RXP DQLH�SU«VHQWH�XQH�K«W«URJ «Q«LW«�HWKQLTXH

HW� UHOLJ LHXVH� IDLEOH�� DYHF� XQH� SRSXODWLRQ� ODUJ HP HQW

KRP RJ ª QH�� ( QYLURQ� Í Î � ³ � ¯ ¶ <� Ù‹ § ßJ‹ � J<

<8ß̄ ¶ � JßÐß¶ � J� ¨ � � � ¶ � ¶ JÙ� ß3 R¶ � ¶ � J� ª � R� ‹ ß� <�� HW

SOXV� GH� � � � � � DSSDUWLHQQHQW� ¢� OC‹ J OLVH� RUWKRGR[ H

URXP DLQH�� FH� TXL� HQ� IDLW� OCXQ� GHV� SD\ V� OHV� SOXV

KRP RJ ª QHV� GC( XURSH� FHQWUDOH�� / HV� SULQFLSDOHV

P LQRULW«V� VRQW� OHV� + RQJ URLV� �HQYLURQ� � � � � � HW� OHV

5 RP V��HQWUH�� � � �HW�� � � � ��VHORQ�OHV�HVWLP DWLRQV� �

&HV� G\ QDP LTXHV� UHVWHQW� FRQWHQXHV�� HW� ÷‹ � ¯ ßj ¶ 4<ßJ·

4¶ ÷ßÑß¶ R<¶ � � R� ¶ JÙ� ß3 R¶ � ð� R¶ � R� � 4� ÷¶ � <¶ ¨ � � ¯ ‹ ß4¶

GDQV�OD�VWUXFWXUDWLRQ�SROLWLTXH�HW�VRFLDOH�GX�SD\ V�

0 � � § 4¶ Ð� .� �/ D� SRODULVDWLRQ� VRFL«WDOH� HQ� 5 RXP DQLH� UHSRVH� � � ß� <� <R4� ÷‹ � ¯ ßj ¶ 4<ßJ· � ¯ · � � Ñ4‹ 1 Ùß3 R¶ � TXH� VXU

XQH� ¯ q � ‹ � ß3 R¶ � ¯ ¶ � ¨ � � J¶ <J‹ Jß� � � ¨ ßj ß3 R¶ � ¶ J� ¯ ¶ <� ¨ ÷ßj ‹ Ñ¶ <� 1 � ÷ßJß3 R¶ <� 1 4� Ð� � ¯ <�� VXVFHSWLEOHV� GC¬WUH� UDYLY«V
SDU� GHV� IDFWHXUV� H[ W«ULHXUV� RX� GHV� FULVHV� LQVWLWXWLRQQHOOHV�� &H� FRQWH[ WH� FU«H� XQ� WHUUHDX� IDYRUDEOH� ¢
OCLQJ «UHQFH� «WUDQJ ª UH�� QRWDP P HQW� YLD� OD� P DQLSXODWLRQ� GH� U«FLWV� QDWLRQDOLVWHV�� LGHQWLWDLUHV� RX� DQWL�
HXURS«HQV�
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! 4ßJÅ4¶ �È� .�w · Ðß‹ � ¨ ¶ �ß� <JßJRJß� � � ¶ ÷÷¶ �R� I � 4J

/ D� IRUWH�P «ILDQFH�HQYHUV�OHV�LQVWLWXWLRQV�HQ�5 RXP DQLH

HVW� XQ� SK«QRP ª QH� SHUVLVWDQW�� SDUWLFXOLª UHP HQW

P DUTX«� ¢� O
«J DUG� GHV� LQVWLWXWLRQV� GX� V\ VWª P H

SROLWLTXH� WHOOHV� TXH� OH� J RXYHUQHP HQW�� ÷¶ � 1 ‹ 4÷¶ � ¶ � J

¶ J� ÷¶ <� 1 ‹ 4Jß<� 1 � ÷ßJß3 R¶ </� ¶ � j ¶ 4<� ÷¶ <3 R¶ ÷<� ¶ � j ß4� �

Í Å³ � ¯ ¶ <� ª � R� ‹ ß� <� � 8� � J� 1 ‹ <� ¨ � � Ðß‹ � ¨ ¶ �� &H� IDLEOH

QLYHDX� GH� FRQILDQFH� Q
HVW� SDV� QRXYHDX�� SXLVTX
LO� VH

P DLQWLHQW� GHSXLV� OH� G«EXW� GHV� DQQ«HV� � � � � �� m¶ � J‹ Rp

¯ `‹ § <J¶ � Jß� � � ¯ ¶ � ËÍ ³ � ‹ Rp� ¯ ¶ 4� ßÅ4¶ <� · ÷¶ ¨ Jß� � <

LOOXVWUH�FH�P DQTXH�GH�FRQILDQFH�

3 OXVLHXUV� IDFWHXUV� KLVWRULTXHV� HW� FRQWH[ WXHOV

FRQWULEXHQW� ¢� FHWWH� VLWXDWLRQ�� ,P P «GLDWHP HQW� DSUª V

OD� 5 «YROXWLRQ� GH� � � � � �� XQH� S«ULRGH� G
RSWLP LVP H� DYDLW

HQWUD°Q«� XQH� FRQILDQFH� «OHY«H� GDQV� FHV� LQVWLWXWLRQV�

P DLV�HOOH�D�UDSLGHP HQW�¨ ÙRJ· �¶ � �4‹ ß<� � � ¯ R� ¨ Ù� � ‹ Ñ¶

¶ J� ¯ ¶ � ÷8ß� Ð÷‹ Jß� � 4� 3 DU� OD� VXLWH�� O
«YROXWLRQ� GH� OD

FRQILDQFH� D� «W«� «WURLWHP HQW� OL«H� ¢� OD� SHUIRUP DQFH

«FRQRP LTXH� HW� DX[ � F\ FOHV� «OHFWRUDX[ �� DYHF� GHV

KDXVVHV� HW� GHV� EDLVVHV� VLJ QLILFDWLYHV�� / HV� WHQVLRQV

SROLWLTXHV�� FRP P H� FHOOHV� OL«HV� DX[ � ÷� ß<� ¯ ¶ � ÷‹ � ðR<Jß̈ ¶

¶ � � ÇÅÆÍ /� RQW� «J DOHP HQW� FRQWULEX«� ¢� XQH� GLP LQXWLRQ

GH� OD� FRQILDQFH� GHV� FLWR\ HQV� HQ� FHV� LQVWLWXWLRQV�� ,O� HVW

LP SRUWDQW� GH� QRWHU� TXH� FHWWH� P «ILDQFH� QH� VH� OLP LWH

SDV� DX[ � LQVWLWXWLRQV� SROLWLTXHV�� 8 QH� SDUW� LP SRUWDQWH

GHV� 5 RXP DLQV� H[ SULP H� «J DOHP HQW� XQ� P DQTXH� GH

FRQILDQFH�HQYHUV�OHXUV�FRQFLWR\ HQV�

! 4ßJÅ4¶ �Æ�.�§ � ÷‹ 4ß<‹ Jß� � � ¯ ¶ <�1 ‹ 4Jß<�R� I � 4J

( Q� � � � � �� OD� 5 RXP DQLH� FRQQD°W� XQH� SRODULVDWLRQ

SROLWLTXH� IRUWH�� VWUXFWXU«H� DXWRXU� GH� GHX[ � EORFV

LG«RORJ LTXHP HQW�RSSRV«V��m¶ � § ÷� ¨ � 1 4� R¶ R4� 1 · ¶ �

F§ ² ( /�§ y m/�Ç ( w ª �¶ J�1 ‹ 4Jß<�¨ ¶ � J4ß<J¶ <G�� IDYRUDEOH

¢� OCLQW«J UDWLRQ� HXURS«HQQH�� OD� FRRS«UDWLRQ

WUDQVDWODQWLTXH� HW� OHV� LQVWLWXWLRQV� OLE«UDOHV�

UDVVHP EOH� HQYLURQ� � � � ¢� � � � � GH� OC«OHFWRUDW�� ( Q

IDFH��÷¶ �§ ÷� ¨ � � ‹ Jß� � ‹ ÷ß<J¶ �¶ J�<� Rj ¶ 4‹ ß� ß<J¶ �F� Çª /

² „ ² � ª � R� ‹ � ß¶ /� § „ À/� ¶ J� ÷̀ß� ¯ · 1 ¶ � ¯ ‹ � J� ! • ÷ß�

J ¶ � 4Ñ¶ <¨ RG� P RELOLVH� � � � ¢� � � � � GHV� YRL[ �� VXU� IRQG

GH� GLVFRXUV� DQWL� 8 ( �� LGHQWLWDLUHV� HW� SDUIRLV� SUR�

UXVVHV�� / C«P HUJ HQFH�GH�&ÅOLQ�* HRUJ HVFX��FDQGLGDW

LQG«SHQGDQW� DUULY«� HQ� W¬WH� DX� SUHP LHU� WRXU� GH� OD

SU«VLGHQWLHOOH� DYHF� SUª V� GH� � � � � GHV� YRL[ �� D

FULVWDOOLV«� FHWWH� IUDFWXUH�� &H� FOLYDJ H� SURIRQG� HQWUH

GHX[ � YLVLRQV� GH� OD� VRFL«W«� UHQG� OH� SD\ V

SDUWLFXOLª UHP HQW� YXOQ«UDEOH� ¢� OD� P DQLSXODWLRQ� GH

OCRSLQLRQ�� ' DQV� FH� FRQWH[ WH�� OD� SRODULVDWLRQ

GHYLHQW� XQ� WHUUHDX� IHUWLOH� SRXU� OD� G«VLQIRUP DWLRQ

HW� OHV� WHQWDWLYHV� GCLQIOXHQFH� LG«RORJ LTXH� RX

J «RSROLWLTXH�

! 4ßJÅ4¶ � Ç� .� ² Rð¶ J<� <� ¨ ß� R1 � ÷ßJß3 R¶ <� ¨ ÷ßj ‹ � J<� R

w � ¯ · 4·

/ HV� YDOHXUV� WUDGLWLRQQHOOHV� GH� OD� VRFL«W«� URXP DLQH

IRQW� OCREMHW� GCXQ� 4¶ ÷‹ JßÐ� ¨ � � <¶ � <R<� P ¬P H� VL

FHOOHV� FL� SHXYHQW� VH� YRLU� FRQWHVWHU� SDU� XQH� SDUWLH

GH� OD� MHXQHVVH�� &HSHQGDQW�� FH� SD\ V

WUDGLWLRQQHOOHP HQW� SUR� 8 ( � HW� SUR� 2 7$ 1 � HVW� OH

WK«¤WUH� FHV� GHUQLHUV� WHP SV� GCXQH� I � 4J¶ � � � � J· ¶

¯ ¶ � ÷‹ � ¨ � � J¶ <J‹ Jß� � � ¯ ¶ � ¨ ¶ <� 1 � <ßJß� � <4

/ CDQQXODWLRQ�GH�OD�GHUQLª UH�«OHFWLRQ�SU«VLGHQWLHOOH

HVW�DXVVL�XQ�VXMHW�P DMHXU�GH�GLYLVLRQ�GDQV�OH�SD\ V�

� � � � GHV� «OHFWHXUV� D\ DQW� YRW«� SRXU� OH� FDQGLGDW

LQWHUGLW�GH�VH�UHSU«VHQWHU�

( · Ðß� ßJß� � � Ñ· � · 4‹ ÷¶ � .� � / D� SRODULVDWLRQ� SROLWLTXH� P HVXUH� OC«FDUW� LG«RORJ LTXH

HQWUH� OHV� SDUWLV�� DLQVL� TXH� OHV� WHQVLRQV� TXCHOOH� SHXW� J «Q«UHU� GDQV� OD� VRFL«W«�

8 QH� IRUWH� SRODULVDWLRQ� IUDJ LOLVH� OD� FRK«VLRQ� QDWLRQDOH�� QXLW� DX� FRQVHQVXV

G«P RFUDWLTXH��HW�FU«H�GHV�EUª FKHV�SRXU�GHV�FDP SDJ QHV�GCLQJ «UHQFH�

� � �� � �

0 � � § 4¶ Ð� .� / D�SRODULVDWLRQ�SROLWLTXH�HQ�5 RXP DQLH�HVW�LP SRUWDQWH� ��÷¶ <� 1 ‹ 4Jß<� <� � J� Ð� 4J¶ � ¶ � J� ¯ ßj ß<· <� ‹ RJ� R4

¯ ¶ � ÷‹ � 3 R¶ <Jß� � � ¶ R4� 1 · ¶ � � ¶ �� / CDQQXODWLRQ� GH� OD� GHUQLª UH� «OHFWLRQ� SU«VLGHQWLHOOH� SRXU� P RWLI � GCLQJ «UHQFH
«WUDQJ ª UH��HW�OCLQWHUGLFWLRQ�DX�FDQGLGDW�HQ�W¬WH�GH�VH�UHSU«VHQWHU�RQW�DXVVL�DFFUX�FHV�WHQVLRQV�

m‹ � 1 � ÷‹ 4ß<‹ Jß� � � 1 � ÷ßJß3 R¶ � ¯ ¶ � ÷‹ � ª � R� ‹ � ß¶ � ¶<J� � � J· ¶ � • � è é Î O
m� 4<3 R¶ � ÷{ß� ¯ ß̈ ¶ � J¶ � ¯ � j ¶4<� áà à Î J� ÷¶ � 1 ‹ q<� ¯ ß<1 � <¶ � ¯ {R�
1 ‹ q<‹ Ñ¶ � 1 � ÷ßJß3 R¶ � ß̄ · � ÷� Ñß3 R¶ � ¶ � J� j ‹ 4ß· O� m� 4<3 R{ß÷� J¶ � ¯
j ¶4<�à Î J�ß÷�¶pß<J¶ �1 ¶R�¯ ¶ �¯ ßj ß<ß� � �1 � ÷ßJß3 R¶O



3 2 / $ 5 , 6 $ 7 , 2 1 �( & 2 1 2 0 , 4 8 (

! 4ßJÅ4¶ �È� .�À‹ Rp�¯ ¶ �1 ‹ Rj 4¶ J· �R�w � q¶ �

( Q� � � � � ��OD�5 RXP DQLH�DI ILFKDLW�OH�J‹ Rp� ÷¶ � 1 ÷R<� · ÷¶ j ·

¯ ¶ � ÷8Ç � ß� � � ¶ R4� 1 · ¶ � � ¶ � HQ� P DWLª UH� GH� ULVTXH� GH

SDXYUHW«� RX� G
H[ FOXVLRQ� VRFLDOH�� J� R¨ Ù‹ � J� ÈÇ³ � ¯ ¶

<‹ � 1 � 1 R÷‹ Jß� � /� VRLW� HQYLURQ� XQ� WLHUV� GHV� KDELWDQWV�

&HWWH� SURSRUWLRQ� G«SDVVH� VLJ QLILFDWLYHP HQW� OD

P R\ HQQH� HXURS«HQQH� GH� � � �� � �� / H� ULVTXH� GH

SDXYUHW«� HW� GCH[ FOXVLRQ� VRFLDOH� HQ� 5 RXP DQLH�� ELHQ

TXCHQ� O«J ª UH� GLP LQXWLRQ� SDU� UDSSRUW� ¢� � � � � � R» � LO

DWWHLJ QDLW� � � �� � �� UHVWH� XQH� SU«RFFXSDWLRQ� P DMHXUH�

/ HV�] RQHV�UXUDOHV�VRQW�SDUWLFXOLª UHP HQW�DI IHFW«HV�� ' H

SOXV�� 1 4Å<� ¯ ¶ � ÉÆ/Ê³ � ¯ ¶ <� ¶ � Ð‹ � J<� 4� R� ‹ ß� <� <� � J

� ¶ � ‹ ¨ · <� ¯ ¶ � 1 ‹ Rj 4¶ J· � ¶ J� ¯ 8¶ p¨ ÷R<ß� � � <� ¨ ß‹ ÷¶ /� XQ

FKLI IUH� SUHVTXH� GHX[ � IRLV� VXS«ULHXU� ¢� OD� P R\ HQQH

HXURS«HQQH�

! 4ßJÅ4¶ �É� .� ² · Ñ4· Ñ‹ Jß� � �<1 ‹ Jß‹ ÷¶ �R� I � 4J

/ D� V«J U«J DWLRQ� VSDWLDOH� HVW� IRUWH� HQ� 5 RXP DQLH�

QRWDP P HQW� SRXU� OHV� SRSXODWLRQV� URP V�� SRXU� OD

GLI I«UHQFH� HQWUH� OHV� ULFKHV� HW� OHV� SDXYUHV� GDQV� OHV

] RQHV� XUEDLQHV�� HW� HQILQ� HQWUH� OHV� UXUDX[ � HW� OHV

XUEDLQV��

� � ! ¶ ÷‹ � ¶ <J� ¯ V� ¶ � � Ñ4‹ � ¯ ¶ � 1 ‹ 4Jß¶ � • � ÷̀¶ p1 ÷� <ß� � � ¯ R

� ‹ 4¨ Ù· � ß� � � § ß÷ß¶ 4� ¯ ¶ 1 Rß<� ÇÅÆÊ� �� OHV� IR\ HUV� OHV� SOXV

P RGHVWHV� VRQW� UHSRXVV«V� ORLQ� GHV� FHQWUHV� YLOOHV�� YHUV

OHV� S«ULSK«ULHV�� / HV� SRSXODWLRQV� URP V�� TXDQW� ¢� HOOHV�

VRQW� SULQFLSDOHP HQW� FRQFHQWU«HV� GDQV� FHUWDLQV

TXDUWLHUV� P DO� GHVVHUYLV� HW� P DQTXHQW

GCLQIUDVWUXFWXUHV� GH� EDVH� �RQ� SDUOH� GH� EJ KHWWRV

XUEDLQVF�GDQV�FHUWDLQV�FDV� �

! 4ßJÅ4¶ �Æ�.�X� ¯ ß̈ ¶ � ¯ ¶ �J ß� ß�R� I ‹ ß§ ÷¶

/ CLQGLFH� GH� * LQL� HVW� XQ� LQGLFDWHXU� XWLOLV«� SRXU

P HVXUHU� OH� QLYHDX� GCLQ«J DOLW«� GH� OD� GLVWULEXWLRQ� GHV

UHYHQXV� DX� VHLQ� GCXQ� SD\ V�� � ,O� YDULH� HQWUH� � � �«J DOLW«

SDUIDLWH� �HW�� � �LQ«J DOLW«�H[ WU¬P H� ��

( Q� 5 RXP DQLH�� FHW� ß� ¯ ß̈ ¶ � ¶ <J� ¯ ¶ � Å/ÈÈ� HQ� � � � � �

VRXOLJ QDQW� XQH� LQ«J DOLW«� GH� UHYHQXV� P DUTX«H�

QRWDP P HQW� HQWUH� OHV� { � � ¶ <� R4§ ‹ ß� ¶ <� ¶ J� 4R4‹ ÷¶ <�

&KLI IUH�¢�UHODWLYLVHU�TXDQG�RQ�FRP SDUH�OH�U«VXOWDW�GH

OCLQGLFH�GH�* LQL�HQ�) UDQFH�� � �� � � �

! 4ßJÅ4¶ �Ç� .� ( ß<1 ‹ 4ßJ· �4· Ñß� � ‹ ÷¶ �R� I � 4J

/ HV�GLVSDULW«V�HQ�5 RXP DQLH�VRQW�IRUWHP HQW�FRUU«O«HV

DX[ � ¯ ß<1 ‹ 4ßJ· <� · ¨ � � � � ß3 R¶ <� ¶ � J4¶ � ÷¶ <� 4· Ñß� � <4� / D

U«J LRQ� GH� %XFDUHVW� ,OIRY� D� XQ� 3 ,%� SDU� KDELWDQW

FRP SDUDEOH� ¢� FHOXL� GH� 0 DGULG� RX� %HUOLQ�� WDQGLV� TXH

OD� U«J LRQ� 1 RUG� ( VW� HVW� SDUP L� OHV� SOXV� SDXYUHV� GH

O
8 QLRQ�HXURS«HQQH��

' HX[ Lª P HP HQW�� O
‹ ¨ ¨ Å<� ‹ Rp� ß� Ð4‹ <J4R¨ JR4¶ <� HVW� WUª V

LQ«J DO�� ( QWUH� � � � � � HW� � � � � �� OD� 7UDQV\ OYDQLH� D� DWWLU«

EHDXFRXS� SOXV� G
LQYHVWLVVHP HQWV� GDQV� OHV

LQIUDVWUXFWXUHV� URXWLª UHV� TXH� OH� 6XG� HW� OH� 1 RUG� ( VW�

/ H� U«VHDX� DXWRURXWLHU� HVW� FRQFHQWU«� ¢� O
2 XHVW� GX

SD\ V��ODLVVDQW�OH�6XG�HW�OH�1 RUG� ( VW�G«SRXUYXV��

7URLVLª P HP HQW�� O
‹ ¨ Jßj ßJ· � · ¨ � � � � ß3 R¶ � ¶ <J

Ð� 4J¶ � ¶ � J� ¨ � � ¨ ¶ � J4· ¶ � ¯ ‹ � <� ÷‹ � ¨ ‹ 1 ßJ‹ ÷¶ � HW

TXHOTXHV� FHQWUHV� XUEDLQV� FRP P H� 7LP L� RDUD� HW� &OXM�

( Q� � � � � �� � � � � GHV� SHUVRQQHV� P RUDOHV� DFWLYHV� VH

VLWXDLHQW� GDQV� FLQT � MXGHWV� �GLYLVLRQ� DGP LQLVWUDWLYH� �

GRQW�%XFDUHVW�

� � � � � � � � � � � �

� �

m‹ �1 � ÷‹ 4ß<‹ Jß� � �· ¨ � � � � ß3 R¶ �¯ ¶ �÷‹ �ª � R� ‹ � ß¶ �¶<J�� � J· ¶ �• �ç åÎ O
m� 4<3 R¶ � ÷{ß� ¯ ß̈ ¶ � J¶ � ¯ � j ¶4<� áà à Î J� ÷¶ � 1 ‹ q<� ¶<J� Ð� 4J¶ � ¶ � J� j � ß4
J� J‹ ÷¶ � ¶ � J� ß� · Ñ‹ ÷ßJ‹ ß4¶O� m� 4<3 R{ß÷� J¶ � ¯ � j ¶4<� à Î J� ß÷� ¶pß<J¶ � 1 ÷R<
¯ {· Ñ‹ ÷ßJ· �· ¨ � � � � ß3 R¶O

( · Ðß� ßJß� � � Ñ· � · 4‹ ÷¶ � .� � / D� SRODULVDWLRQ� «FRQRP LTXH� G«VLJ QH� OC«FDUW� GH

ULFKHVVH� HQWUH� OHV� GLI I«UHQWHV� FODVVHV� VRFLDOHV� HW� U«J LRQV�� ( OOH� VH� P DQLIHVWH

SDU� GHV� LQ«J DOLW«V� GH� UHYHQXV�� GH� FRQGLWLRQV� GH� YLH� RX� G
DFFª V� DX[ � VHUYLFHV

SXEOLFV��FH�TXL�SHXW�DFFHQWXHU�OHV�WHQVLRQV�HW�DOLP HQWHU�OH�UHVVHQWLP HQW�DX

VHLQ�GH�OD�SRSXODWLRQ�

� � �� � �

0 � � § 4¶ Ð� .� / D� 5 RXP DQLH� FRQQD°W� XQH� IRUWH� SRODULVDWLRQ� «FRQRP LTXH�� P DUTX«H� SDU� GH� 1 4� Ð� � ¯ ¶ <� ß� · Ñ‹ ÷ßJ· <

¶ � J4¶ � 4· Ñß� � </� ¶ � J4¶ � { � � ¶ <� R4§ ‹ ß� ¶ <� ¶ J� 4R4‹ ÷¶ </� ¶ J� ¶ � J4¶ � Ñ4� R1 ¶ <� <� ¨ ß‹ Rp4� &HV� GLVSDULW«V� IUDJ LOLVHQW� OD
FRK«VLRQ� VRFLDOH� HW� QRXUULVVHQW� XQ� VHQWLP HQW� GCH[ FOXVLRQ�� SDUWLFXOLª UHP HQW� FKH] � OHV� SOXV� SDXYUHV� HW� OHV
SRSXODWLRQV�P DUJ LQDOLV«HV�
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! 4ßJÅ4¶ �Æ�.� ( · 1 ¶ � ¯ ‹ � ¨ ¶ � · � ¶ 4Ñ· Jß3 R¶ �R� I ‹ ß§ ÷¶

/ D� 5 RXP DQLH� ß� 1 � 4J¶ � ÈÆ/Ë³ � ¯ ¶ � <� � � · � ¶ 4Ñß¶ �� FH

TXL� HQ� IDLW� OCXQ� GHV� SD\ V� OHV� P RLQV� G«SHQGDQWV

GC( XURSH� GDQV� FH� GRP DLQH�� / HV� SHUVSHFWLYHV� VRQW

SOXW¶ W� SRVLWLYHV�� DYHF� GHV� LQYHVWLVVHP HQWV��

FURLVVDQWV� GDQV� OHV� «QHUJ LHV� UHQRXYHODEOHV� DLQVL

TXH� GDQV� OCH[ SORLWDWLRQ� GH� VHV� SURSUHV� UHVVRXUFHV

HQ� J D] � HW� HQ� S«WUROH� �VRXV� IRUP H� GH� J D] � GH

VFKLVWH� �

( ¶ <�4¶ <<� R4¨ ¶ <�¯ � � ¶ <Jß3 R¶ <�¯ ßj ¶ 4<ßÐß· ¶ <� .

+ LVWRULTXHP HQW�� OH� SD\ V� D� «W«� XQ� LP SRUWDQW

SURGXFWHXU�GH�S«WUROH�HQ�( XURSH�

/ D� 5 RXP DQLH� GLVSRVH� GH� U· <¶ 4j ¶ <� <ßÑ� ßÐß̈ ‹ Jßj ¶ <

¯ ¶ � 1 · J4� ÷¶ � ¶ J� ¯ ¶ � Ñ‹ { � � ‹ JR4¶ O�� SDUWLFXOLª UHP HQW

GDQV� OD� U«J LRQ� GH� OD� P HU� 1 RLUH�� DLQVL� TXH

G
LP SRUWDQWHV� 4· <¶ 4j ¶ <� ¯ ¶ � ¨ Ù‹ 4§ � �

F1 4ß� ¨ ß1 ‹ ÷¶ � ¶ � J� ¯ R�÷ßÑ� ßJ¶ G4

6RQ�SRWHQWLHO�K\ GUR«OHFWULTXH�HVW�ELHQ�G«YHORSS«�

( QILQ�� OHV� UHVVRXUFHV� HQ� «QHUJ LH� UHQRXYHODEOH��

VRQW�GLVSRQLEOHV�HW�OHXU�H[ SORLWDWLRQ�VH�G«YHORSSH

�«ROLHQ��VRODLUH��ELRP DVVH� �

� � � � � � � � � � � �

� �

m‹ �¯ · 1 ¶ � ¯ ‹ � ¨ ¶ � · � ¶4Ñ· Jß3 R¶ �¯ ¶ �÷‹ � ª � R� ‹ � ß¶ �¶<J� � � J· ¶ � • �ããÎ O
m� 4<3 R¶ � ÷{ß� ¯ ß̈ ¶ � J¶ � ¯ � j ¶4<� áà à Î J� ÷¶ � 1 ‹ q<� ¶<J� Ð� 4J¶ � ¶ � J� j � ß4
J� J‹ ÷¶ � ¶ � J�¯ · 1 ¶ � ¯ ‹ � JO�m� 4<3 R{ß÷�J¶ � ¯ � j ¶4<�à Î J�ß÷�¶<J�¨ � � <ß̄ · 4·
¨ � � � ¶ �1 ÷R<�‹ RJ� � � � ¶O

( · Ðß� ßJß� � � Ñ· � · 4‹ ÷¶ � .� / D� G«SHQGDQFH� «QHUJ «WLTXH� GCXQ� ‹ WDW� G«VLJ QH� OD

SDUW� GH� VD� FRQVRP P DWLRQ� «QHUJ «WLTXH� FRXYHUWH� SDU� GHV� LP SRUWDWLRQV�� 8 QH

IRUWH� G«SHQGDQFH� SHXW� FU«HU� GHV� YXOQ«UDELOLW«V� VWUDW«J LTXHV� HW� RI IULU� XQ

OHYLHU�GH�SUHVVLRQ�DX[ �SXLVVDQFHV�«WUDQJ ª UHV�

I ‹ ß§ ÷¶ <<¶ <�¶ J� j R÷� · 4‹ § ß÷ßJ· <� .

0 DOJ U«� VD� SURGXFWLRQ� GRP HVWLTXH�� OD� 5 RXP DQLH

UHVWH� ß� 1 � 4J‹ J4ß̈ ¶ � � ¶ JJ¶ � ¯ ¶ � 1 · J4� ÷¶ � 1 � R4

4· 1 � � ¯ 4¶ � • � <‹ � ¯ ¶ � ‹ � ¯ ¶ � ß� J· 4ß¶ R4¶ �� / D� 5 RXP DQLH

LP SRUWH� HQFRUH� XQH� SDUWLH� GH� VRQ� J D] � GH� 5 XVVLH�

P DLV� FHWWH� SDUW� D� WHQGDQFH� ¢� GLP LQXHU� DYHF� OD

G«FRXYHUWH� GH� QRXYHDX[ � J LVHP HQWV� HQ� P HU� 1 RLUH�

/ H� Yß¶ ß÷÷ß<<¶ � ¶ � J� ¯ ¶ <� ß� Ð4‹ <J4R¨ JR4¶ <� ¯ ¶

J4‹ � <1 � 4J� ¶ J� ¯ ¶ � J4‹ � <Ð� 4� ‹ Jß� � � ¯ `Ùq¯ 4� ¨ ‹ 4§ R4¶ <

�UDI ILQHULHV� � UHSU«VHQWH� «J DOHP HQW� XQ� HQMHX� SRXU

OHV� DQQ«HV� ¢� YHQLU�� ( QILQ�� FHUWDLQHV� FHQWUDOHV

«OHFWULTXHV� QRWDP P HQW� ¢� FKDUERQ�� RQW� XQ

UHQGHP HQW� UHODWLYHP HQW� IDLEOH� HW� Q«FHVVLWHUDLHQW

GHV�WUDYDX[ �GH�P RGHUQLVDWLRQ�
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HXURS«HQ�HW�VD�G«SHQGDQFH�SRQFWXHOOH�¢�FHUWDLQV�DFWHXUV�U«J LRQDX[ ��FRP P H�OD�5 XVVLH��OD�UHQGHQW�DWWHQWLYH
DX[ �HQMHX[ �GH�GLYHUVLILFDWLRQ�HW�GCDXWRQRP LH�
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/ D� 5 RXP DQLH� D� OHV� UHVVRXUFHV� HW� OH� SRWHQWLHO� SRXU

DWWHLQGUH�� ¢� P R\ HQ� WHUP H�� XQ� Ù‹ RJ� � ßj ¶ ‹ R

¯ 8ß� ¯ · 1 ¶ � ¯ ‹ � ¨ ¶ � · � ¶ 4Ñ· Jß3 R¶ 4� / CRSWLP LVDWLRQ� GH

VHV� UHVVRXUFHV� QDWXUHOOHV�� FRQMXJ X«H� DX

G«YHORSSHP HQW� GHV� «QHUJ LHV� UHQRXYHODEOHV� HW

QXFO«DLUHV�� OXL� SHUP HWWUDLW� GCDVVXUHU� VD� V«FXULW«

«QHUJ «WLTXH� HW� P ¬P H� GH� GHYHQLU� XQ� H[ SRUWDWHXU

QHW�G
«QHUJ LH�

3 RXU� FHOD�� OH� SD\ V� GHYUD� P HWWUH� HQ� � XYUH� XQH

VWUDW«J LH� «QHUJ «WLTXH� FRK«UHQWH� HW� DWWLUHU� OHV

LQYHVWLVVHP HQWV� Q«FHVVDLUHV� HQ� DGDSWDQW� VRQ� FDGUH

U«J OHP HQWDLUH�HW�DGP LQLVWUDWLI �

� J� RJ<� .

/ D� 5 RXP DQLH� D� OH� 1 � J¶ � Jß¶ ÷� ¯ ¶ � 4· ¯ Rß4¶ � <‹

¯ · 1 ¶ � ¯ ‹ � ¨ ¶ � · � ¶ 4Ñ· Jß3 R¶ � • � ¨ � � ¯ ßJß� � � J� RJ¶ Ð� ß<

¯ `¶ � J4¶ 1 4¶ � ¯ 4¶ � ÷¶ <� J4‹ j ‹ Rp� � · ¨ ¶ <<‹ ß4¶ <�� ( OOH

GLVSRVH� GH� J LVHP HQWV� GCK\ GURFDUEXUH� RI IVKRUH� HQ

P HU�1 RLUH��FRP P H�1 HSWXQ�' HHS�� ' DQV�OH�QXFO«DLUH�

HOOH�SU«YRLW�O
H[ WHQVLRQ�GH�OD�FHQWUDOH�GH�&HUQDYRGÅ

DYHF� GHX[ � U«DFWHXUV� VXSSO«P HQWDLUHV�� FH� TXL

DXJ P HQWHUDLW� VHQVLEOHP HQW� VD� SURGXFWLRQ

G
«OHFWULFLW«�� ' DQV� OH� GRP DLQH� GHV� «QHUJ LHV

UHQRXYHODEOHV�� OD� 5 RXP DQLH� GLVSRVH� GCXQ� IRUW

SRWHQWLHO� «ROLHQ� GDQV� OD� U«J LRQ� GH� ' REURJ HD�� DLQVL

TXCXQ�SRWHQWLHO�VRODLUH�QRWDEOH�HQ�P HU�1 RLUH��












