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Od wkìrulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu
whuph = Whvwv ã sduwlu ghv wdx{ vxu hxur0groodu/

hxur0pdun/ hxur0iudqf hw hxur0olyuh

Hulf Mrqghdxd>�/ Urodqg Ulfduwd

dEdqtxh gh Iudqfh/ 64 uxh Furl{ ghv Shwlwv Fkdpsv/ :837< Sdulv/ Iudqfh

Yhuvlrq uìylvìh = Gìfhpeuh 4<<;

Uìvxpì

Qrxv whvwrqv gdqv fh sdslhu od wkìrulh ghv dqwlflsdwlrqv gh od vwuxfwxuh sdu
whuph srxu ohv wdx{ vxu hxur0groodu/ hxur0pdun/ hxur0iudqf hw hxur0olyuh1 Wurlv
whvwv vrqw ìwxglìv1 Oh suhplhu hvw irqgì vxu oh wdx{ ã whuph/ ohv ghx{ dxwuhv
vxu od shqwh ghv wdx{1 Wrxw g*derug/ qrxv prqwurqv txh oh sx}}oh sruwdqw vxu
oh vljqh plv hq ìylghqfh sdu Fdpsehoo hw Vkloohu +4<<4, srxu ohv Hwdwv0Xqlv qh
vh srvh sdv srxu ohv wdx{ ã frxuw whuph iudqêdlv hw eulwdqqltxhv1 G*dxwuh sduw/
qrxv sursrvrqv xq whvw gh od wkìrulh ghv dqwlflsdwlrqv irqgì vxu ohv prgëohv ã
fruuhfwlrq g*huuhxu1 D sduwlu gh fh whvw/ oh sx}}oh sruwdqw vxu oh vljqh glvsdudñw/
pdlv ohv gl�ìuhqfhv lqwhuqdwlrqdohv shuvlvwhqw1

Devwudfw

Wklv sdshu whvwv wkh h{shfwdwlrqv k|srwkhvlv ri wkh whup vwuxfwxuh rq XV/
Jhupdq/ Iuhqfk/ dqg XN Hxur0udwhv1 Wkuhh whvwv duh h{dplqhg = wkh �uvw lv ed0
vhg rq iruzdug udwhv dqg wkh rwkhu wzr duh edvhg rq wkh lqwhuhvw udwhv vsuhdg1
Iluvw/ zh vkrz wkdw wkh cvljq sx}}oh* kljkoljkwhg e| Fdpsehoo dqg Vkloohu +4<<4,
iru XV gdwd grhv qrw dulvh lq wkh fdvhv ri Iuhqfk dqg XN vkruw0whup udwhv1 Vh0
frqg/ zh sursrvh whvwv iru wkh h{shfwdwlrqv k|srwkhvlv edvhg rq huuru0fruuhfwlrq
prghov1 Zlwk wkhvh whvwv wkh vljq sx}}oh glvdsshduv/ exw wkh cfrxqwu| sx}}oh*
uhpdlqv1

Prwv0foìv = Vwuxfwxuh sdu whuph ghv wdx{ g*lqwìuíw/ wkìrulh ghv dqwlflsdwlrqv/
prgëoh ã fruuhfwlrq g*huuhxu1
Fodvvl�fdwlrq MHO = H761

�Fruuhvsrqgdqw = Wìo1 = 340750<507<0;</ id{ = 340750<505:099/ h0pdlo = hmrqghdxCedqtxh0iudqfh1iu1
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4 Lqwurgxfwlrq

Od uhodwlrq hqwuh oh wdx{ orqj hw oh wdx{ frxuw idlw ghsxlv orqjwhpsv o*remhw g*xqh
dwwhqwlrq sduwlfxolëuh gdqv od prgìolvdwlrq pdfurìfrqrpltxh hw od frqgxlwh gh od
srolwltxh prqìwdluh1 Od vwuxfwxuh sdu whuph ghv wdx{ g*lqwìuíw shxw íwuh derugìh
vrxv o*dqjoh gh od wkìrulh ghv dqwlflsdwlrqv +WD,/ txl ìwdeolw txh oh wdx{ orqj hvw xqh
pr|hqqh ghv wdx{ frxuwv ixwxuv dqwlflsìv soxv xqh sulph gh ulvtxh lqgìshqgdqwh gx
whpsv1 Od WD d ìwì derqgdpphqw ìwxglìh gdqv od olwwìudwxuh hpslultxh/ pdlv ohv
uìvxowdwv gìshqghqw iruwhphqw gh od sìulrgh/ gh o*lpsolfdwlrq whvwìh/ gx vhjphqw gh
od frxueh ìwxglìh1

Vl qrxv qrxv lqwìuhvvrqv wrxw g*derug dx{ wdx{ dpìulfdlqv/ ohv lpsolfdwlrqv gh
od WD rqw ìwì frqwhvwìhv sdu gh qrpeuhx{ wudydx{ hpslultxhv +Vkloohu/ 4<<3/ srxu
xq vxuyh|,1 Wurlv lpsolfdwlrqv �vwdqgdug� rqw ìwì soxv sduwlfxolëuhphqw ìwxglìhv1 Od
suhplëuh ìwdeolw txh oh wdx{ ã whuph hvw xq suìglfwhxu vdqv eldlv ghv wdx{ frxuwv ixwxuv
+Idpd/ 4<;7/ Idpd hw Eolvv/ 4<;:/ Plvknlq/ 4<;;,1 Gdqv ohv ghx{ dxwuhv vsìfl�fdwlrqv/
od shqwh ghv wdx{ �o*ìfduw hqwuh oh wdx{ orqj hw oh wdx{ frxuw� hvw xq suìglfwhxu vdqv
eldlv ghv yduldwlrqv ã frxuw whuph ghv wdx{ orqjv ixwxuv hw ghv yduldwlrqv fxpxoìhv ghv
wdx{ frxuwv ixwxuv +Pdqnlz/ 4<;9/ Pdqnlz hw Plurq/ 4<;9/ Fdpsehoo hw Vkloohu/ 4<<4/
Hydqv hw Ohzlv/ 4<<7/ Fdpsehoo/ 4<<8,1 Doruv txh ohv wdx{ ã whuph vhpeohqw dyrlu xq
frqwhqx suìglfwli frqfhuqdqw ohv wdx{ ixwxuv/ ohv uìvxowdwv rewhqxv srxu od shqwh ghv
wdx{ vrqw soxv sureoìpdwltxhv = od shqwh ghv wdx{ dssdudñw frpph xq erq suìglfwhxu
ghv yduldwlrqv fxpxoìhv ghv wdx{ frxuwv ixwxuv/ pdlv xqh dxjphqwdwlrq gh od shqwh
ghv wdx{ hvw jìqìudohphqw vxlylh g*xqh glplqxwlrq/ soxw÷w tx*xqh dxjphqwdwlrq/ ghv
wdx{ orqjv1 Fh sx}}oh sruwdqw vxu oh vljqh gx frh!flhqw gh od shqwh d ìwì plv hq
ìylghqfh sdu Fdpsehoo hw Vkloohu +4<<4, hw ìwxglì soxv uìfhpphqw sdu Kdugrxyholv
+4<<7,1

Od frpsdudlvrq lqwhuqdwlrqdoh ghv uìvxowdwv srvh ìjdohphqw ghv sureoëphv1 Ohv
wudydx{ uìfhqwv vxu od sduwlh frxuwh gh od shqwh ghv wdx{ +srxu ghv wlwuhv ã prlqv g*xq
dq, prqwuh txh od WD hvw soxv vrxyhqw dffhswìh srxu ohv grqqìhv hxursìhqqhv1 Jhuodfk
dqg Vphwv +4<<:, rqw dlqvl frqfox txh od vwuxfwxuh sdu whuph ghv wdx{ vxu o*hxur0groodu
hvw od prlqv idyrudeoh srxu od WD/ doruv txh srxu od Ehojltxh/ od Iudqfh/ o*Doohpdjqh/
o*Lwdolh hw o*Hvsdjqh/ lov wurxyhqw ghv uìvxowdwv soxv vdwlvidlvdqwv1 D sduwlu gh od píph
dssurfkh/ Kxuq hw do1 +4<<8, rewlhqqhqw ghv uìvxowdwv idyrudeohv hqyhuv od WD srxu
ohv wdx{ lqwhuedqfdluhv eulwdqqltxhv1 Gdkotxlvw hw Mrqvvrq +4<<8,/ ã sduwlu g*xq whvw
irqgì vxu oh wdx{ ã whuph/ qh uhmhwwhqw sdv od WD srxu ohv erqv gx wuìvru vxìgrlv1 Lo
dssdudñw dlqvl txh oh uhmhw gh od WD hvw prlqv qhw srxu ohv grqqìhv qrq0dpìulfdlqhv1

Hq fh txl frqfhuqh ohv frxuehv gh wdx{ srxu ghv pdwxulwìv ã soxv g*xq dq/ fhuwdlqhv
ìwxghv wurxyhqw txh ohv grqqìhv qrq0dpìulfdlqhv vrqw soxv idyrudeohv hqyhuv od WD1
Gdqv ohxu whvw irqgì vxu oh wdx{ ã whuph/ srxu o*Doohpdjqh/ od Vxlvvh/ oh Ur|dxph0
Xql hw ohv Hwdwv0Xqlv/ hqwuh 4<:6 hw 4<;</ Mrulrq hw Plvknlq +4<<4, wurxyhqw txh od
uìjuhvvlrq gh od yduldwlrq gx wdx{ dx frpswdqw vxu od shqwh wdx{ ã whuph0wdx{ dx
frpswdqw grqqh ghv frh!flhqwv qrq vljql�fdwlyhphqw gl�ìuhqwv gh 41 Srxu ohv Hwdwv0
Xqlv srxuwdqw/ fhv frh!flhqwv vrqw qìjdwliv srxu ohv pdwxulwìv ohv soxv frxuwhv1 Gh
soxv/ ã sduwlu ghv wdx{ ã 6 prlv hw ã 43 dqv srxu ohv sd|v gx J:/ Kdugrxyholv +4<<7,
ìwxglh od fdsdflwì gh od shqwh ghv wdx{ ã suìyrlu ohv yduldwlrqv ixwxuhv ghv wdx{ orqjv1
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Lo prqwuh txh od WD hvw dlvìphqw dffhswìh srxu wrxv ohv sd|v h{fhswìv ohv Hwdwv0Xqlv1
O*dssurfkh gìyhorssìh gdqv fh sdslhu hvw irqgìh vxu oh idlw txh ohv wdx{ g*lqwìuíw

dssdudlvvhqw qrq0vwdwlrqqdluhv1 Fhwwh sursulìwì hvw sulvh lpsolflwhphqw hq frpswh
gdqv od irupxodwlrq ghv whvwv vwdqgdug gh od WD/ ã sduwlu gh o*xwlolvdwlrq gh shqwh ghv
wdx{ hw gh yduldwlrqv gh wdx{1 Qìdqprlqv/ od g|qdpltxh ghv wdx{ g*lqwìuíw ghyudlw
íwuh vsìfl�ìh vrxv od iruph g*xq prgëoh ã fruuhfwlrq g*huuhxu +PFH,/ frpph o*rqw
prqwuì Hqjoh hw Judqjhu +4<;:,1 Fhwwh rplvvlrq gdqv ohv whvwv vwdqgdug shxw frqgxluh
ã ghv eldlv gh vsìfl�fdwlrqv41

Qrxv whvwrqv od WD ã sduwlu ghv wdx{ �q gh prlv srxu o*hxur0groodu/ o*hxur0pdun/
o*hxur0iudqf hw o*hxur0olyuh hqwuh mdqylhu 4<:8 hw gìfhpeuh 4<<:1 Ohv sulqflsdx{ uìvxo0
wdwv hpslultxhv vrqw ohv vxlydqwv = od WD hvw frq�upìh srxu od Iudqfh hw oh Ur|dxph0
Xql/ lqgìshqgdpphqw gh od vsìfl�fdwlrq whvwìh1 Hq uhydqfkh/ hooh hvw uhmhwìh srxu
ohv Hwdwv0Xqlv hw o*Doohpdjqh1 Srxu fhv ghx{ ghuqlhuv sd|v/ qrxv rewhqrqv xq sx}}oh
sruwdqw vxu oh vljqh = oh frh!flhqw gh od shqwh hvw surfkh gh 4 txdqg od shqwh ghv
wdx{ hvw xwlolvìh srxu suìyrlu ohv yduldwlrqv fxpxoìhv ghv wdx{ frxuwv ixwxuv > pdlv lo
hvw qìjdwli txdqg od shqwh hvw xwlolvìh srxu suìyrlu ohv yduldwlrqv gh frxuw whuph ghv
wdx{ orqjv ixwxuv1 D sduwlu gh o*dssurfkh sdu oh PFH/ oh sx}}oh sruwdqw vxu oh vljqh
glvsdudñw/ hw ohv frh!flhqwv hvwlpìv vrqw jìqìudohphqw surfkhv gh fhx{ suìglwv sdu od
WD1 Wrxwhirlv oh sx}}oh sruwdqw vxu oh sd|v ghphxuh1

Oh uhvwh gx sdslhu hvw rujdqlvì gh od idêrq vxlydqwh1 Od vhfwlrq 5 suìvhqwh ohv wurlv
whvwv vwdqgdug gh od WD hw ohv uìvxowdwv hpslultxhv rewhqxv srxu ohv txdwuh pdufkìv
ìwxglìv1 Od vhfwlrq 6 wudlwh ghv whvwv gh od WD ã sduwlu ghv PFH1 Gdqv od vhfwlrq 7/
qrxv sursrvrqv xqh lqwhusuìwdwlrq ghv uìvxowdwv rewhqxv ã sduwlu ghv ghx{ dssurfkhv1
Od vhfwlrq 8 frqfoxw1

5 Od WD ã sduwlu gh o*dssurfkh vwdqgdug

514 Gì�qlwlrq ghv sulphv gh ulvtxh

Od WD ìwdeolw txh ghx{ vwudwìjlhv g*lqyhvwlvvhphqw ã od gdwh | srxu oh píph
krul}rq grlw dyrlu oh píph uhqghphqw dqwlflsì/ ã xqh sulph gh ulvtxh suëv/ txl hvw
vxssrvìh frqvwdqwh gdqv oh whpsv/ pdlv vxvfhswleoh gh ydulhu dyhf od pdwxulwì1 Vkloohu
+4<<3, gì�qlw wurlv sulphv lqgìshqgdqwhv gx whpsv1

Od sulph gh whuph )
E6c?�
s hvw od gl�ìuhqfh hqwuh oh uhqghphqw g*xq sodfhphqw ã

whuph hq | srxu od gdwh | n ? � 6 hq xq wlwuh gh pdwxulwì | n ? hw oh uhqghphqw
dqwlflsì hq | g*xq lqyhvwlvvhphqw hq |n ?�6 hq xq wlwuh gh pdwxulwì |n ? =

)
E6c?�
s ' s

E6c?�
| � .|o

E6�
|n?36 f 	 6 	 ? +4,

rü .| hvw o*hvsìudqfh frqglwlrqqhooh ã o*lqirupdwlrq glvsrqleoh ã od gdwh | hw o
E6�
|

hvw oh uhqghphqw hq | g*xq erq }ìur0frxsrq gh pdwxulwì 61 Oh wdx{ ã whuph hvw oh
uhqghphqw hq | olì ã od gìwhqwlrq g*xq erq }ìur0frxsrq gh pdwxulwì 6 hqwuh |n?�6

4Kdnnlr hw Uxvk +4<;<, rqw sursrvì xqh dssolfdwlrq gdqv oh fdv gh od prgìolvdwlrq ghv wdx{ gh
fkdqjh1
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hw |n ?1 Lo hvw ìydoxì sdu =

s
E6c?�
| '

�

6

�
?o

E?�
| � E?�6�o

E?36�
|

�
1

Od sulph gh sruwdjh )
E6c?�
� hvw od gl�ìuhqfh hqwuh oh uhqghphqw dqwlflsì hq | olì

ã o*dfkdw hq | g*xq erq g*ìfkìdqfh | n ? uhyhqgx hq | n 6/ hw oh uhqghphqw g*xq
lqyhvwlvvhphqw dx frpswdqw hq | hq xq wlwuh g*ìfkìdqfh |n6 =

)
E6c?�
� ' .|�

E6c?�
| � o

E6�
| f 	 6 	 ? +5,

rü oh uhqghphqw gh sruwdjh hvw oh uhqghphqw hq | gh o*dfkdw g*xq erq }ìur0frxsrq gh
pdwxulwì |n ? uhyhqgx hq |n61 Lo v*ìfulw vrxv od iruph =

�
E6c?�
| '

�

6

�
?o

E?�
| � E?�6�oE?36�

|n6

�
1

Hq�q od sulph gh fdslwdolvdwlrq )
E6c?�
& hvw od gl�ìuhqfh hqwuh oh uhqghphqw g*xq

lqyhvwlvvhphqw dx frpswdqw hq | hq xq erq gh pdwxulwì |n? hw oh uhqghphqw dqwlflsì
hq | g*xqh vìtxhqfh gh sodfhphqwv hq |/ |n6/ 111/ |n?�6 hq wlwuhv gh pdwxulwì 6 =

)
E6c?�
& ' o

E?�
| �.|&

E6c?�
| f 	 6 	 ? +6,

rü ?

6
hvw xq hqwlhu1 Oh uhqghphqw gh fdslwdolvdwlrq hvw oh uhqghphqw hq | gdqv xqh

vìtxhqfh gh sodfhphqw |/ |n6/ 111/ |n ?�6 hq erqv }ìur0frxsrq gh pdwxulwì 61 Lo
v*ìfulw =

&
E6c?�
| '

6

?

?

6
3�[

�'f

o
E6�
|n�61

515 Ohv vsìfl�fdwlrqv irqgìhv vxu o*dssurfkh vwdqgdug

Wurlv whvwv shxyhqw íwuh gluhfwhphqw gìgxlwv ghv ìtxdwlrqv +4, ã +6,1 Gdqv fkdtxh
fdv/ od uhodwlrq hvw ìfulwh dyhf xqh yduldwlrq gh wdx{ ã jdxfkh hw xqh shqwh ã gurlwh1
Fhod shuphw gh suhqguh hq frpswh o*ìyhqwxhooh qrq0vwdwlrqqdulwì ghv wdx{ g*lqwìuíw1

Od suhplëuh ìtxdwlrq hvw irqgìh vxu od uhodwlrq hqwuh od yduldwlrq dqwlflsìh gx wdx{
dx frpswdqw hw od shqwh wdx{ ã whuph0wdx{ dx frpswdqw =

.|o
E6�
|n?36 � o

E6�
| '

�
s
E6c?�
| � o

E6�
|

�
� )

E6c?�
s 1 +7,

Od vhfrqgh ìtxdwlrq hvw irqgìh vxu od uhodwlrq hqwuh od yduldwlrq dqwlflsìh gx
uhqghphqw g*xq wlwuh orqj hw od shqwh ghv wdx{ =

.|o
E?36�
|n6 � o

E?�
| '

6

?�6

�
o
E?�
| � o

E6�
|

�
�

6

?�6
)
E6c?�
� 1 +8,

Od wurlvlëph ìtxdwlrq hvw irqgìh vxu od uhodwlrq hqwuh od yduldwlrq fxpxoìh dqwlflsìh
gx wdx{ frxuw hw od shqwh ghv wdx{ =

.|&
E6c?�
| � o

E6�
| '

�
o
E?�
| � o

E6�
|

�
� )

E6c?�
& / +9,
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dyhf .|&
E6c?�
| � o

E6�
| ' ?

6

S ?

6
3�

�'�

S�6
�'�.|{o

E6�
|n� 1

O*ìtxdwlrq +7, lqgltxh txh/ oruvtxh oh wdx{ ã whuph hvw vxsìulhxu dx wdx{ dx
frpswdqw/ ohv djhqwv dqwlflshqw xqh dxjphqwdwlrq ghv wdx{ dx frpswdqw ixwxuv1 Ohv
ìtxdwlrqv +8, hw +9, prqwuhqw tx*xqh dxjphqwdwlrq gh od shqwh ghv wdx{ ghyudlw íwuh
dffrpsdjqìh g*xqh dxjphqwdwlrq ixwxuh ã od irlv ghv wdx{ orqjv hw ghv wdx{ frxuwv1
O*ìfduw lqlwldo ghyudlw wrxwhirlv vh uìgxluh/ fdu oh wdx{ frxuw ghyudlw dxjphqwhu soxv
txh oh wdx{ orqj +gëv txh ? : 26,1

Frpph ohv ìtxdwlrqv +7, ã +9, vrqw gluhfwhphqw gìgxlwhv gh od WD/ vl o*xqh hvw
yìul�ìh srxu wrxw 6 hw wrxw ?/ doruv ohv ghx{ dxwuhv ghyudlhqw ìjdohphqw íwuh yìul�ìhv
srxu wrxw 6 hw wrxw ?1 Qìdqprlqv/ fhv gl�ìuhqwhv vsìfl�fdwlrqv rqw ìwì derqgdpphqw
ìwxglìhv gdqv od olwwìudwxuh hpslultxh/ fdu hoohv shuphwwhqw gh vh frqfhqwuhu vxu ghv
dvshfwv gl�ìuhqwv gh od WD1 Fkdfxqh g*hqwuh hoohv shxw íwuh xwloh srxu ìwxglhu xq
dvshfw sduwlfxolhu gh od WD1

516 Ohv uìvxowdwv hpslultxhv

Qrxv frqvlgìurqv ohv wdx{ vxu hxur0ghylvh srxu txdwuh pdwxulwìv +4 prlv/ 6 prlv/
9 prlv hw 45 prlv, hw srxu txdwuh sd|v +Hwdwv0Xqlv/ Doohpdjqh/ Iudqfh hw Ur|dxph0
Xql,1 O*ìfkdqwloorq frxyuh od sìulrgh doodqw gh mdqylhu 4<:8 ã gìfhpeuh 4<<:1 Ohv
grqqìhv vrqw ghv pr|hqqhv �q gh prlv ghv wdx{ r�huwv hw ghpdqgìv/ grqqdqw 5:9 re0
vhuydwlrqv1 Ohv grqqìhv ylhqqhqw gh Gdwdvwuhdp1 Ohv wdx{ g*lqwìuíw vrqw h{sulpìv hq
wdx{ }ìur0frxsrq frpsrvìv frqwlqþphqw/ frpph uhfrppdqgì sdu PfFxoorfk +4<<6,
hw Vkhd +4<<5,51 Oh fkrl{ ghv hxur0wdx{ shuphw g*rewhqlu xqh fhuwdlqh krprjìqìlwì
hqwuh ohv pdufkìv ìwxglìv/ idyrulvdqw ohv frpsdudlvrqv lqwhuqdwlrqdohv1

Gdqv oh wdeohdx 4/ qrxv uhsruwrqv ohv uìvxowdwv ghv whvwv DGI gh qrq0vwdwlrqqdulwì
srxu ohv gl�ìuhqwhv vìulhv1 Ohv wdx{ }ìur0frxsrq/ txl vrqw ã od edvh gh od gì�qlwlrq
gh wrxv ohv uhqghphqwv/ vrqw wrxv lqwìjuìv g*ruguh 4 dx vhxlo gh vljql�fdwlylwì gh
8( gdqv wrxv ohv sd|v hw srxu wrxwhv ohv pdwxulwìv1 Gdqv od soxsduw ghv fdv +vdxi
srxu E6c?� ' E�c �2� hw ESc�2� prlv dx{ Hwdwv0Xqlv,/ od shqwh ghv wdx{ hw o*ìfduw
wdx{ ã whuph0wdx{ dx frpswdqw shxyhqw íwuh frqvlgìuìv frpph vwdwlrqqdluhv1 Fhod
lpsoltxh txh/ srxu suhvtxh wrxwhv ohv sdluhv gh pdwxulwìv/ ohv uìjuhvvlrqv vwdqgdug
vrqw ìtxloleuìhv = ohv yduldeohv gh jdxfkh hw gh gurlwh gh o*ìtxdwlrq vrqw vwdwlrqqdluhv1

Ohv ìtxdwlrqv +7, ã +9, vrqw doruv hvwlpìhv srxu whvwhu od WD1 Ohxu hvwlpdwlrq
qìfhvvlwh xqh k|srwkëvh vxssoìphqwdluh gh udwlrqdolwì ghv dqwlflsdwlrqv1 Hq h�hw/
vrxv fhwwh k|srwkëvh/ ohv ìtxdwlrqv +7, ã +9, shxyhqw íwuh uìfulwhv vrxv od iruph =
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rü ��c|/ � ' s / �/ &/ hvw oh whuph g*huuhxu1

5Ohv wdx{ g*lqwìuíw srxu ohv pdwxulwìv lqwhupìgldluhv +xwlolvìv srxu fdofxohu fhuwdlqv wdx{ ã whuph
hw uhqghphqwv gh sruwdjh, qh vrqw sdv glvsrqleohv vxu o*hqvhpeoh gh od sìulrgh1 Lov rqw ìwì ìydoxìv
sdu lqwhusrodwlrq1
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Vrxv vd iruph �sxuh�/ od WD lpsoltxh k� ' f hw q� ' �/ pdlv/ gdqv ohv wudydx{
hpslultxhv/ o*k|srwkëvh gh sulph qxooh +k� ' f, hvw vrxyhqw qìjoljìh srxu vh frqfhq0
wuhu vxu o*ìjdolwì ã 4 gx sdudpëwuh q�1 Fh whvw hvw frpsdwleoh dyhf o*h{lvwhqfh g*xqh
sulph frqvwdqwh gdqv oh whpsv/ pdlv gìshqgdqwh gh od pdwxulwì1

Oh wdeohdx 5 lqgltxh ohv hvwlpdwlrqv gh q�/ � ' s / �/ &/ ohxu ìfduw0w|sh dv|pswr0
wltxh/ oh-2 fruuljì hw od s0ydoxh srxu oh whvw gh q� ' �1 Ohv ìfduwv0w|shv dv|pswrwltxhv
vrqw fruuljìv srxu oh fkhydxfkhphqw ghv krul}rqv gh suìylvlrq +Kdqvhq hw Krgulfn/
4<;3,6 hw srxu o*kìwìurvfìgdvwlflwì +Zklwh/ 4<;3,/ doruv txh od pdwulfh gh yduldqfh0
fryduldqfh hvw hvwlpìh frpph vxjjìuì sdu Qhzh| hw Zhvw +4<;:,1 Ohv s0ydoxhv vrqw
fdofxoìhv ã sduwlu gh vlpxodwlrqv sdu errwvwudsslqj71

Ohv vsìfl�fdwlrqv vwdqgdug +:, ã +<, vrqw hvwlpìhv srxu fkdtxh sdluhv gh pdwxulwìv
srxu ohv wdx{ dpìulfdlqv/ doohpdqgv/ iudqêdlv hw eulwdqqltxhv1 Qrxv rewhqrqv ghv
uìvxowdwv vhqvleohphqw gl�ìuhqwv hq fh txl frqfhuqh od WD1 Ohv uìvxowdwv srxu ohv wdx{
dpìulfdlqv vrqw wuëv surfkhv gh fhx{ rewhqxv gdqv ghv ìwxghv dqwìulhxuhv = srxu ohv
ìtxdwlrqv +:, hw +<,/ qs hw q& vrqw vljql�fdwlyhphqw lqiìulhxuv ã 4 +hqwuh fc � hw fc S,/
hw srxu +;, q� hvw qìjdwli +hqwuh �fc � hw �fc H,1 Od WD hvw dlqvl jìqìudohphqw uhmhwìh/
sxlvtxh qrxv qh srxyrqv sdv uhmhwhu o*k|srwkëvh q� ' � gdqv vhxohphqw S fdv vxu �H1
Gh soxv/ gdqv wrxv ohv fdv/ ohv 7-2 vrqw surfkhv gh 31 Gdqv od píph pdqlëuh/ od WD
hvw jìqìudohphqw uhmhwìh srxu ohv wdx{ doohpdqgv +qrxv dffhswrqv o*k|srwkëvh qxooh
srxu : fdv vhxohphqw,1 Ohv hvwlpdwlrqv gh qs hw q& vrqw vljql�fdwlyhphqw lqiìulhxuhv
ã 4 +hqwuh fc � hw fc ., hw ohv hvwlpdwlrqv gh q� vrqw qìjdwlyhv gdqv od soxsduw ghv fdv
+hqwuh fc � hw �fcS,1 Ohv 7-2 vrqw gh qrxyhdx wuëv edv +lqiìulhxuv ã fc �.,1

Dx frqwudluh/ srxu ohv wdx{ iudqêdlv/ od WD q*hvw suhvtxh mdpdlv uhmhwìh = qrxv qh
uhmhwrqv o*k|srwkëvh qxooh q� ' �/ � ' s / �/ &/ txh gdqv ghx{ fdv +E6c?� ' E�c �2� hw
E�c �2� prlv srxu od uhodwlrq irqgìh vxu oh wdx{ ã whuph,1 Lo hvw lpsruwdqw gh qrwhu
txh ohv hvwlpdwlrqv gh q� vrqw dvvh} surfkhv ohv xqhv ghv dxwuhv = o*hvwlpdwlrq gh q�

+txl uh ëwh oh olhq hqwuh od shqwh ghv wdx{ hw od yduldwlrq gx uhqghphqw g*xq wlwuh
orqj, hvw surfkh gh 4/ hqwuh fc D hw �c � +hw qrq qìjdwlyh/ frpph gdqv oh fdv ghv wdx{
dpìulfdlqv hw doohpdqgv, > gh soxv/ srxu ohv ìtxdwlrqv +:, hw +<,/ ohv shqwhv frqwlhqqhqw
gh o*lqirupdwlrq frqfhuqdqw ohv yduldwlrqv ghv wdx{ ixwxuv +ohv 7-2 vrqw frpsulv hqwuh
fc 2 hw fc D,1 Hq fh txl frqfhuqh ohv wdx{ eulwdqqltxhv/ od WD hvw ìjdohphqw dffhswìh
srxu suhvtxh wrxwhv ohv sdluhv gh pdwxulwìv1 Hooh q*hvw uhmhwìh txh srxu ohv sdluhv E�c ��
hw E�cS� srxu o*ìtxdwlrq +;,1 Srxu +:, hw +<,/ ohv shqwhv frqwlhqqhqw gh o*lqirupdwlrq
srxu ohv yduldwlrqv gh wdx{ ixwxuv +ohv 7-2 vrqw frpsulv hqwuh fc � hw fc �,/ pdlv srxu
o*ìtxdwlrq +;, ohv 7-2 vrqw surfkhv gh 31

Qrxv frqfoxrqv grqf txh/ hq fh txl frqfhuqh o*dssurfkh vwdqgdug/ od WD hvw jì0

6Elhq txh ohv huuhxuv g*dqwlflsdwlrqv vrlhqw vxssrvìhv qrq0fruuìoìhv gdqv oh whpsv/ ohv uìvlgxv ghv
ìtxdwlrqv +:, ã +<, qh vrqw sdv ghv euxlwv eodqfv1 Lov vxlyhqw hq h�hw ghv surfhvvxv PD+q�p� 4,/
PD+p� 4, hw PD+q �p� 4, uhvshfwlyhphqw1

7Hoohv vrqw rewhqxhv gh od idêrq vxlydqwh = gdqv xqh suhplëuh ìwdsh/ ohv ghx{ yduldeohv ghv
vsìfl�fdwlrqv vwdqgdug vrqw hvwlpìhv frpph xq prgëoh DU +gdqv ohtxho oh qrpeuh gh uhwdugv hvw
rewhqx sdu oh fulwëuh KT, > xq judqg qrpeuh g*ìfkdqwloorqv gh prgëoh DU vrqw rewhqxv sdu vlpxodwlrq
gh uìvlgxv +hqjhqguìv ã sduwlu gh od glvwulexwlrq hpslultxh ghv uìvlgxv, > hq�q/ ohv vsìfl�fdwlrqv
vwdqgdug vrqw hvwlpìhv hw ohv s0ydoxhv vrqw gì�qlhv frpph od sursruwlrq g*ìfkdqwloorqv srxu ohvtxhov
o*k|srwkëvh qxooh �l @ 4 q*hvw sdv uhmhwìh1 Gdqv oh wdeohdx 6/ ohv s0ydoxhv srxu ohv whvwv gh od WD ã
sduwlu ghv PFH vrqw ìydoxìhv gh idêrq vlplodluh1
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qìudohphqw dffhswìh srxu ohv wdx{ iudqêdlv hw eulwdqqltxhv/ doruv tx*hooh hvw uhmhwìh
srxu ohv grqqìhv dpìulfdlqhv hw doohpdqghv1 Qrxv rewhqrqv doruv xq sx}}oh sruwdqw
vxu oh vljqh = ohv hvwlpdwlrqv gh qs hw q& vrqw srvlwlyhv pdlv lqiìulhxuhv ã 4/ doruv txh
ohv hvwlpdwlrqv gh q� vrqw jìqìudohphqw qìjdwlyhv1

Joredohphqw/ fhv uìvxowdwv vrqw frpsdwleohv dyhf ohv uìvxowdwv dqwìulhxuhv1 Srxu
ohv Hwdwv0Xqlv/ qrxv wurxyrqv ghv uìvxowdwv vlplodluhv gh fhx{ rewhqxv/ sdu h{hpsoh/
sdu Hydqv hw Ohzlv +4<<7, srxu ohv erqv gx wuìvru dpìulfdlq rx sdu Fdpsehoo +4<<8,
ã sduwlu ghv uhqghphqwv ghv erqv }ìur0frxsrq ìydoxìv sdu PfFxoorfk +4<<3, vxu ohv
wlwuhv sxeolfv dpìulfdlqv1 Hq fh txl frqfhuqh o*Doohpdjqh/ qrxv rewhqrqv ghv uìvxowdwv
prlqv idyrudeohv txh fhx{ gh Jhuodfk hw Vphwv +4<<:,/ txl xwlolvhqw ghv wdx{ vxu
hxur0pdun = qrxv uhmhwrqv o*k|srwkëvh qxooh q& ' � srxu E6c?� ' E�c �� hw E�c S�
prlv/ doruv tx*lov uhmhwwhqw od WD srxu od sdluh E�c�� vhxohphqw1 Fhwwh gl�ìuhqfh hqwuh
ohv ghx{ ìwxghv vhpeohqw suryhqlu g*xqh gl�ìuhqfh gdqv ohv ìfkdqwloorqv1 Hq h�hw/
o*ìfkdqwloorq uhwhqx sdu Jhuodfk hw Vphwv yd gh 4<:5 ã 4<<61 Pdlv gxudqw od fulvh
sìwurolëuh gh 4<:60:7/ qrxv revhuyrqv xqh dxjphqwdwlrq ghv wdx{ frxuwv lpsruwdqwh
pdlv shx gxudeoh1 Fhod d frqgxlw ã xqh iruwh glplqxwlrq gh od shqwh ghv wdx{ hw
gh od yduldwlrq fxpxoìh ghv wdx{ frxuwv/ lpsoltxdqw xqh iruwh fruuìodwlrq hqwuh ohv
ghx{ vìulhv1 Lo hvw wrxwhirlv lpsruwdqw gh qrwhu txh qrwuh uhmhw gh od WD ã sduwlu gh
o*dssurfkh vwdqgdug hvw hvvhqwlhoohphqw irqgìh vxu ohv uìvxowdwv ghv ìtxdwlrqv +:, hw
+;,/ txl/ ã qrwuh frqqdlvvdqfh/ q*rqw sdv hqfruh ìwì hvwlpìhv vxu fhv grqqìhv1

Jhuodfk hw Vphwv +4<<:, rewlhqqhqw ghv uìvxowdwv wuëv idyrudeohv hqyhuv od WD ã
sduwlu ghv wdx{ vxu o*hxur0iudqf hqwuh 4<:: hw 4<<6 +hvvhqwlhoohphqw oh píph ìfkdqwloorq
txh oh q÷wuh,/ sxlvtx*lov qh uhmhwwhqw sdv o*k|srwkëvh q& ' � srxu ohv sdluhv E6c?� '
E�c ��/ E�c S� hw E�c �2� prlv1 Hq�q/ hq fh txl frqfhuqh ohv wdx{ eulwdqqltxhv/ fhuwdlqv
wudydx{ uìfhqwv +Kxuq hw do1/ 4<<8/ Fxwkehuwvrq/ 4<<9/ ã sduwlu ghv wdx{ OLERU/
Fxwkehuwvrq hw do1/ 4<<9/ ã sduwlu ghv wdx{ vxu ohv fhuwl�fdwv gh gìs÷wv, qh uhmhwwhqw
jìqìudohphqw sdv o*k|srwkëvh q& ' �1

Fh frqwudvwh hqwuh ohv uìvxowdwv hpslultxhv ghv gl�ìuhqwv sd|v d ìwì plv hq ìylghqfh
sdu Kdugrxyholv +4<<7, srxu od sduwlh orqjxh gh od frxueh ghv wdx{1 Lfl/ srxu od sduwlh
frxuwh/ qrxv rewhqrqv xq sx}}oh vlplodluh/ gdqv ohtxho od WD hvw uhmhwìh ã od irlv srxu
ohv Hwdwv0Xqlv hw o*Doohpdjqh/ pdlv dffhswìh srxu od Iudqfh hw oh Ur|dxph0Xql1

Gh qrpeuhxvhv h{solfdwlrqv gx uhmhw gh od WD rqw ìwì dydqfìhv +sdu h{hpsoh/
Fdpsehoo hw Vkloohu/ 4<<4/ rx Kdugrxyholv/ 4<<7,1 Ohv h{solfdwlrqv ohv soxv srsxodluhv
vrqw o*huuhxu gh phvxuh vxu oh wdx{ orqj/ o*k|srwkëvh gh vxuuìdfwlrq hw o*k|srwkëvh
gh sulph gh ulvtxh yduldeoh1 Od suhplëuh k|srwkëvh whqg ã h{soltxhu oh eldlv yhuv
�� gdqv od uìjuhvvlrq +;, hw oh eldlv yhuv f gdqv od uìjuhvvlrq +<, +Pdqnlz/ 4<;9/
rx Fdpsehoo/ 4<<8,1 Vhorq od ghx{lëph h{solfdwlrq/ ohv wdx{ orqjv vxuuìdjlvvhqw dx{
wdx{ frxuwv ixwxuv/ uhphwwdqw hq fdxvh od udwlrqdolwì ghv dqwlflsdwlrqv/ sxlvtxh ohv
djhqwv irqw ghv huuhxuv g*dqwlflsdwlrqv v|vwìpdwltxhv +Pdqnlz hw Vxpphuv/ 4<;7/
Kdugrxyholv/ 4<<7,1 O*k|srwkëvh gh sulph gh ulvtxh yduldeoh lqgltxh txh oh wdx{ orqj
qh frqwlhqw sdv vhxohphqw gh o*lqirupdwlrq vxu ohv wdx{ frxuwv ixwxuv/ pdlv ìjdohphqw
vxu od sulph gh ulvtxh yduldeoh +Pdqnlz hw Plurq/ 4<;9,1 Oh sulqflsdo uìvxowdw rewhqx
sdu Kdugrxyholv +4<<7, hvw txh o*huuhxu gh phvxuh vxu oh wdx{ orqj hvw vx!vdqwh srxu
h{soltxhu oh uhmhw gh od WD srxu od soxsduw ghv sd|v gx J: +hq sduwlfxolhu o*Doohpdjqh,1
Pdlv srxu ohv Hwdwv0Xqlv/ ohv uìvxowdwv hpslultxhv qh shxyhqw íwuh h{soltxìv txh sdu
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o*k|srwkëvh gh vxuuìdfwlrq1
Qrxv frqvlgìurqv gdqv od vhfwlrq vxlydqwh xqh h{solfdwlrq dowhuqdwlyh gx sx}}oh

sruwdqw vxu oh vljqh/ olìh dx fkrl{ ghv yduldeohv gdqv ohv vsìfl�fdwlrqv vwdqgdug1 Fhw
dujxphqw hvw ã uholhu ã fhoxl sursrvì sdu Kdnnlr hw Uxvk +4<;<,/ txl ìwdeolvvhqw txh
od uhodwlrq irqgìh vxu oh wdx{ ã whuph q*hvw sdv dgdswìh srxu whvwhu od WD1

6 Od WD ã sduwlu gh o*dssurfkh PFH

614 Frlqwìjudwlrq hw dssurfkh vwdqgdug

Od soxsduw ghv wudydx{ vxu od WD rqw sulv hq frpswh od qrq0vwdwlrqqdulwì ghv wdx{
g*lqwìuíw1 Hq h�hw/ ohv ìtxdwlrqv +:, ã +<, vrqw ìfulwhv dyhf ghv yduldeohv vwdwlrqqdluhv
xqltxhphqw +od yduldwlrq ghv wdx{ g*lqwìuíw/ o*ìfduw wdx{ ã whuph0wdx{ dx frpswdqw/
od shqwh ghv wdx{,1 Pdlv xqh uhodwlrq gh frlqwìjudwlrq hqwuh ghx{ vìulhv lpsoltxh fhu0
wdlqhv uhvwulfwlrqv vxu od g|qdpltxh gh fhv vìulhv1 Soxv suìflvìphqw/ vl ghx{ yduldeohv
vrqw qrq0vwdwlrqqdluhv hw frlqwìjuìhv/ doruv od g|qdpltxh frpsoëwh gx v|vwëph shxw
v*ìfuluh vrxv od iruph g*xq PFH +Hqjoh hw Judqjhu/ 4<;:,1

Ohv lpsolfdwlrqv srxu od WD gh od qrq0vwdwlrqqdulwì ìyhqwxhooh ghv wdx{ g*lqwìuíw
rqw ìwì derqgdpphqw ìwxglìhv +Fdpsehoo hw Vkloohu/ 4<;:/ 4<;;/ Vkhd/ 4<<5,1 Fhuwdlqv
whvwv gh od WD rqw ìwì sursrvìv gdqv oh fdguh g*xq YDU frqwudlqw/ gdqv ohtxho ohv
yduldeohv vrqw od yduldwlrq gx wdx{ frxuw hw od shqwh ghv wdx{1 Oh whvw oh soxv ìwxglì
hvw irqgì vxu od vljql�fdwlylwì ghv shqwhv ghv wdx{ suìvhqwh hw sdvvìhv gdqv o*ìtxdwlrq
gh yduldwlrq gx wdx{ frxuw1 Fh whvw suhqg h{solflwhphqw hq frpswh ohv sursulìwìv ghv
vìulhv/ sxlvtx*lo hvw gìgxlw g*xq YDU frqwudlqw +ìtxlydohqw gh od uhsuìvhqwdwlrq PFH,1

Wrxwhirlv/ ohv wurlv vsìfl�fdwlrqv vwdqgdug gìfulwhv gdqv od vhfwlrq 5 qh vrqw sdv
gluhfwhphqw frpsdwleohv dyhf fh fdguh1 Kdnnlr hw Uxvk +4<;<, rqw plv hq ìylghqfh
fh sureoëph ã sursrv gh o*ìtxdwlrq +:,1 Lov ìwxglhqw od frpsdwlelolwì hqwuh oh PFH hw
o*ìtxdwlrq vwdqgdug srxu oh whvw gh o*h!flhqfh gx pdufkì ghv fkdqjhv1 Lov prqwuhqw
txh/ txdqg oh wdx{ dx frpswdqw hw oh wdx{ ã whuph vrqw frlqwìjuìv/ doruv oh PFH
hvw oh fdguh dssursulì srxu whvwhu o*h!flhqfh1 Gdqv fh fdv/ oh whvw phqì ã sduwlu
ghv ìtxdwlrqv vwdqgdug shxw frqgxluh ã ghv eldlv gh vsìfl�fdwlrqv1 Soxv suìflvìphqw/
lov prqwuhqw txh vrxv o*k|srwkëvh dowhuqdwlyh ohv ìtxdwlrqv vwdqgdug lpsoltxhqw ghv
frqwudlqwhv wurs uhvwulfwlyhv1 Kdnnlr hw Uxvk +4<;<, hw Gdkotxlvw hw Mrqvvrq +4<<8,
rqw doruv sursrvì ghv PFH dowhuqdwliv ã o*ìtxdwlrq +:,1 Gdqv fhwwh uhsuìvhqwdwlrq/
od sulph gh whuph h{ srvw/ f*hvw0ã0gluh o*ìfduw hqwuh oh wdx{ dx frpswdqw frxudqw hw
oh wdx{ ã whuph sdvvì/ hvw oh whuph ã fruuhfwlrq g*huuhxu gdqv od g|qdpltxh gh od
yduldwlrq gx wdx{ dx frpswdqw1

Lo hvw srvvleoh gh prqwuhu txh ohv ìtxdwlrqv +;, hw +<, qh vrqw sdv frpsdwleohv
dyhf ohv fdguhv PFH rx YDU frqwudlqwv1 Hq h�hw/ o*xwlolvdwlrq gh od shqwh ghv wdx{
frpph whuph ã fruuhfwlrq g*huuhxu lpsoltxh oh uhfrxuv ã od yduldwlrq gx wdx{ orqj rx
ã od yduldwlrq gx wdx{ frxuw frpph o*xqh ghv yduldeohv gx v|vwëph1 Pdlv o*ìtxdwlrq
+;, hvw irqgìh vxu od yduldwlrq gx uhqghphqw g*xq wlwuh orqj +hw qrq od yduldwlrq gx
wdx{ orqj/ vdxi gdqv oh fdv g*xqh uhqwh shusìwxhooh/ frpph gdqv Fdpsehoo hw Vkloohu/
4<;:, > hw o*ìtxdwlrq +<, hvw irqgìh vxu od yduldwlrq fxpxoìh ghv wdx{ frxuwv ixwxuv
+hw qrq od yduldwlrq gx wdx{ frxuw,1 Grqf dxfxqh gh fhv vsìfl�fdwlrqv qh shxw íwuh
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frqvlgìuìh frpph idlvdqw sduwlh g*xq PFH rx g*xq YDU frqwudlqw dyhf od shqwh ghv
wdx{ frpph whuph ã fruuhfwlrq g*huuhxu1 Fh uìvxowdw q*lpsoltxh sdv txh o*dssurfkh
vwdqgdug q*hvw sdv ydolgh/ sxlvtxh vhorq od WD ohv vsìfl�fdwlrqv vrqw frpsdwleohv dyhf
ohv PFH1 Pdlv od sxlvvdqfh ghv whvwv txl v*hq gìgxlvhqw shxw íwuh dvvh} idleoh idfh
ã fhuwdlqhv k|srwkëvhv dowhuqdwlyhv1 Ghv gìwdlov vxssoìphqwdluhv vrqw grqqìv gdqv od
vhfwlrq 71

615 Ohv uhodwlrqv gh orqj whuph

Frpph gdqv Kdnnlr hw Uxvk +4<;<, hw Gdkotxlvw hw Mrqvvrq +4<<8,/ qrxv hvwl0
prqv ghv PFH xqlydulìv gdqv ohvtxhov od sulph gh sruwdjh h{ srvw hw od sulph gh
fdslwdolvdwlrq h{ srvw +rewhqxhv ã sduwlu ghv vìulhv revhuyìhv gh +5, hw +6,, mrxhqw
oh u÷oh gh whuph ã fruuhfwlrq g*huuhxu1 Frpph qrxv o*dyrqv yx gdqv od vhfwlrq 5/ vl
ohv wdx{ g*lqwìuíw vrqw qrq0vwdwlrqqdluhv/ od WD lpsoltxh txh ohv wurlv sulphv vrqw
frqvwdqwhv gdqv oh whpsv1 Grqf ohv sulphv h{ srvw vrqw vwdwlrqqdluhv/ sxlvtxh ohv
huuhxuv g*dqwlflsdwlrqv vrqw vwdwlrqqdluhv vrxv o*k|srwkëvh gh udwlrqdolwì1

Qrxv srxyrqv grqf gìgxluh gh +4, 0 +6, ohv wurlv uhodwlrqv gh frlqwìjudwlrq vxl0
ydqwhv =

o
E6�
|n?36 ' Bss

E6c?�
| � >s n 5sc|n?36 +43,

�
E6c?�
| ' B�o

E6�
| n >� n 5�c|n6 +44,

&
E6c?�
| ' B&o

E?�
| � >& n 5&c|n?36 +45,

rü 5�c|/ � ' sc �c &/ hvw od vrpph gh o*huuhxu g*dqwlflsdwlrq hw/ ìyhqwxhoohphqw/ gh
od frpsrvdqwh yduldeoh +pdlv vwdwlrqqdluh, gh od sulph gh ulvtxh1 Vrxv od WD/ qrxv

rewhqrqv gluhfwhphqw txh B� ' � hw >� ' )
E6c?�
� 1 Fhv frqglwlrqv vrqw qìfhvvdluhv pdlv

lqvx!vdqwhv srxu txh od WD vrlw ydolgh/ sxlvtxh ohv dqwlflsdwlrqv grlyhqw íwuh hq rxwuh
udwlrqqhoohv1 Ohv huuhxuv dvvrflìhv dx{ ìtxdwlrqv +43, ã +45, vrqw gì�qlhv gh od idêrq
vxlydqwh vrxv od WD =
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Lo hvw fodlu txh fhv huuhxuv v*h{sulphqw gluhfwhphqw hq irqfwlrq ghv huuhxuv g*dqwl0
flsdwlrqv/ txl vrqw ghv euxlwv eodqfv vrxv o*k|srwkëvh gh udwlrqdolwì ghv dqwlflsdwlrqv1
Gh soxv/ ohv whuphv g*huuhxu gì�qlv gdqv ohv ìtxdwlrqv +46, ã +48, vrqw revhuyìv ã
ghv gdwhv gl�ìuhqwhv = gdqv +46, hw +47,/ ohv huuhxuv surylhqqhqw g*dqwlflsdwlrqv hq |

frqfhuqdqw |n?�6 hw |n6 uhvshfwlyhphqw > gdqv +48,/ ohv huuhxuv surylhqqhqw g*dq0
wlflsdwlrqv hq | frqfhuqdqw |n6/ |n26/ 111/ |n ?�61 Grqf píph vrxv o*k|srwkëvh
gh udwlrqdolwì/ ohv whuphv g*huuhxu 5�c| gdqv +46, ã +48, qh vrqw /jìqìudohphqw sdv ghv
euxlwv eodqfv/ gx idlw gx fkhydxfkhphqw ghv krul}rqv gh suìylvlrq81 Lo v*hq vxlw txh

8Srxu +46, hw +48,/ ohv huuhxuv rqw xqh frpsrvdqwh PD g*ruguh +q �p� 4, gëv txh q �p A 4 >
srxu +47,/ ohv huuhxuv rqw xqh frpsrvdqwh PD g*ruguh +p� 4, gëv txh p A 41
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od fdguh gh od frlqwìjudwlrq q*hvw sdv dgdswì srxu whvwhu wrxwhv ohv lpsolfdwlrqv gh od
WD1 Hq h�hw/ od frlqwìjudwlrq +rx hq g*dxwuhv whuphv/ od vwdwlrqqdulwì ghv sulphv h{
srvw, hvw xqh lpsolfdwlrq gh od soxsduw ghv prgëohv gh vwuxfwxuh sdu whuph/ hw qrq
vsìfl�txhphqw gh od WD1 Sdu h{hpsoh/ o*k|srwkëvh gh vxuuìdfwlrq rx o*k|srwkëvh gh
sulph gh ulvtxh yduldeoh vrqw wrxwhv ghx{ frpsdwleohv dyhf od vwdwlrqqdulwì ghv sulphv
gh ulvtxh h{ srvw1 Srxu íwuh frpsohw/ od frlqwìjudwlrq hvw yìul�ìh gëv txh ohv sulphv
gh ulvtxh hw ohv huuhxuv g*dqwlflsdwlrqv vrqw vwdwlrqqdluhv1

Fhuwdlqv dxwhxuv +Kdoo hw do1/ 4<<5/ Vkhd/ 4<<5/ Hqjvwhg hw Wdqjjddug/ 4<<7, rqw
dgrswì xq fdguh PFH srxu whvwhu fhuwdlqhv lpsolfdwlrqv gh orqj whuph gh od WD/
txdqg ghx{ rx soxvlhxuv wdx{ g*lqwìuíw vrqw frqvlgìuìv = gdqv xq v|vwëph gh � wdx{
g*lqwìuíw/ Kdoo hw do1 rqw prqwuì txh od WD lpsoltxh � � � uhodwlrqv gh frlqwìjudwlrq/
fkdfxqh g*hoohv v*h{sulpdqw vrxv od iruph g*xqh shqwh hqwuh xq wdx{ txhofrqtxh hw oh
wdx{ oh soxv frxuw1 Qrwrqv wrxwhirlv txh o*remhfwli hvw doruv gh whvwhu ohv lpsolfdwlrqv
gh od WD frqfhuqdqw od g|qdpltxh gh orqj whuph +hw qrq o*hqvhpeoh gh od g|qdpltxh,/
sxlvtxh o*hqvhpeoh ghv frqwudlqwhv lqgxlwhv sdu od WD vxu oh PFH qh vrqw sdv gìfulwhv1
Gdqv od vhfwlrq vxlydqwh/ qrxv ìfulyrqv o*hqvhpeoh gh fhv frqwudlqwhv1

616 Ohv prgëohv ã fruuhfwlrq g*huuhxu

O*h{lvwhqfh ghv uhodwlrqv gh frlqwìjudwlrq +43, ã +45, lpsoltxh ghv ìfulwxuhv ghv
PFH oìjëuhphqw gl�ìuhqwhv ghv ìfulwxuhv xvxhoohv1 Ohv ìtxdwlrqv +43, ã +45, uh ëwhqw
o*ìjdolwì ghv uhqghphqwv dqwlflsìv dmxvwìv gx ulvtxh gh sodfhphqwv dowhuqdwliv vxu xq
píph krul}rq1 D od gdwh |c xq vhxo uhqghphqw hvw sduidlwhphqw frqqx +oh wdx{ ã whuph
gdqv +43, hw oh wdx{ }ìur0frxsrq gdqv +44, hw +45,,/ o*dxwuh wdx{ ìwdqw frqqx dsuëv ?�
6/6 hw ?�6 sìulrghv uhvshfwlyhphqw1 Grqf ohv ruguhv gh gl�ìuhqfldwlrq grlyhqw íwuh
frpsdwleohv dyhf oh qrpeuh gh sìulrghv qìfhvvdluhv srxu txh ohv whuphv ã fruuhfwlrq
g*huuhxu vrlhqw frqqxv ã od gdwh | hw grqf qh vrlhqw sdv fruuìoìv dyhf ohv whuphv
g*huuhxu1 Ohv PFH dvvrflìv dx{ ìtxdwlrqv +43, ã +45, v*ìfulyhqw doruv uhvshfwlyhphqw/
hq o*devhqfh ghv whuphv uhwdugìv =
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rü 0�c|/ � ' s / �/ &/ hvw oh whuph g*huuhxu1 Oh whuph gh jdxfkh hw oh vhfrqg whuph gh
gurlwh vrqw vwdwlrqqdluhv vl ohv wdx{ g*lqwìuíw vrqw UE��1 Gh soxv/ vl od WD hvw ydolgh/ oh
whuph ã fruuhfwlrq g*huuhxu/ txl hvw oh suhplhu whuph gh gurlwh/ hvw vwdwlrqqdluh1 Grqf
vl B� hvw vxssrvì frqqx/ ohv whfkqltxhv vwdqgdug shxyhqw íwuh xwlolvìhv srxu hvwlphu
+49, ã +4;, hw hoohv grqqhqw ghv hvwlpdwhxuv frqyhujhqwv gh @� hw K�/ � ' s / �/ &1

Lo hvw dlvì gh uhpdutxhu txh ohv vsìfl�fdwlrqv vwdqgdug hw ohv PFH vrqw frpsdwleohv
vrxv od WD/ sxlvtxh fhooh0fl lpsoltxh q� ' � gdqv +:, ã +<, hw �@� ' B� ' K� ' � gdqv
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+49, hw +4;,1 Fhshqgdqw/ od vlwxdwlrq hvw soxv gìolfdwh vrxv o*k|srwkëvh dowhuqdwlyh1 Vl
rq frpphqfh dyhf oh PFH srxu oh wdx{ ã whuph +ìtxdwlrq +49,,/ lo hvw fodlu txh/ dsuëv
xqh vlpsoh uìrujdqlvdwlrq ghv yduldeohv/ od vsìfl�fdwlrq vwdqgdug +:, hvw hperñwìh
gdqv oh PFH/ vrxv od vhxoh k|srwkëvh vxssoìphqwdluh txh Bs ' �1 Hq h�hw/ vl Bs ' �/
o*ìtxdwlrq +49, shxw v*ìfuluh =
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hw od uhvwulfwlrq vxssoìphqwdluh Ks ' �@s hvw lpsrvìh ã od vsìfl�fdwlrq vwdqgdug +:,1
Grqf vl oh wdx{ dx frpswdqw hw oh wdx{ ã whuph vrqw frlqwìjuìv/ f*hvw0ã0gluh vl oh PFH
hvw oh yudl prgëoh/ oh idlw g*lpsrvhu od frqwudlqwh Ks ' �@s oruv gh o*hvwlpdwlrq gh od
uhodwlrq vwdqgdug shxw frqgxluh ã xq eldlv gh yduldeoh rplvh gdqv o*hvwlpdwlrq gh qs

+Kdnnlr hw Uxvk/ 4<;<,1 Fhod lpsoltxh txh/ vrxv o*k|srwkëvh qxooh/ o*ìtxdwlrq +:, hvw
wurs uhvwulfwlyh/ sxlvtx*hooh lqgxlw txh oh wdx{ ã whuph d oh píph h�hw vxu oh wdx{ dx
frpswdqw ã frxuw whuph hw ã orqj whuph1 Oh eldlv hvw olì ã od fruuìodwlrq hqwuh o*ìfduw
wdx{ ã whuph0wdx{ dx frpswh/ txl hvw suìvhqw gdqv o*ìtxdwlrq +:,/ hw od yduldwlrq gx
wdx{ ã whuph/ txl hvw pdqtxdqwh1

Srxu ohv ghx{ dxwuhv whvwv +irqgìv vxu od yduldwlrq gx wdx{ orqj hw gx wdx{ frxuw,/
ohv vsìfl�fdwlrqv vwdqgdug qh shxyhqw sdv íwuh gluhfwhphqw ìfulwhv frpph ghv fdv
sduwlfxolhuv ghv PFH1 Qìdqprlqv/ txdqg ohv wdx{ vrqw frlqwìjuìv/ od g|qdpltxh gx
v|vwëph frpsrvì ghv gl�ìuhqwv wdx{ ghyudlw v*ìfuluh frpph xq PFH hw lo h{lvwh grqf
xq eldlv gh vsìfl�fdwlrq srwhqwlho srxu ohv whvwv irqgìv vxu o*dssurfkh vwdqgdug1

617 Ohv uìvxowdwv hpslultxhv

Qrxv dyrqv gìgxlw ohv lpsolfdwlrqv gh od WD gdqv xq fdguh PFH/ hq vxssrvdqw
txh ohv sulphv h{ srvw vrqw wrxwhv vwdwlrqqdluhv1 Oh wdeohdx 4 prqwuh ohv uìvxowdwv ghv
whvwv DGI gh vwdwlrqqdulwì ghv sulphv h{ srvw1 Srxu ohv wdx{ doohpdqgv/ iudqêdlv hw
eulwdqqltxhv/ ohv sulphv vrqw wrxwhv vwdwlrqqdluhv/ txhooh txh vrlw od pdwxulwì1 Gdqv
oh fdv ghv wdx{ dpìulfdlqv/ o*k|srwkëvh qxooh gh qrq0vwdwlrqqdulwì q*hvw sdv uhmhwì
vhxohphqw srxu ohv sulphv gh whuph hw gh sruwdjh h{ srvw gx frxsoh E�c �2� prlv1 Ohv
sulphv h{ srvw shxyhqw grqf jìqìudohphqw íwuh xwlolvìhv frpph whuphv ã fruuhfwlrq
g*huuhxu ghv PFH +49, ã +4;,1

Qrxv hvwlprqv grqf ohv wurlv PFH +49, ã +4;, srxu fkdtxh sdluh gh pdwxulwìv1
Oh wdeohdx 6 lqgltxh ohv hvwlpdwlrqv gh @� hw K�/ txl grlyhqw íwuh ìjdx{ ã 04 hw 4
uhvshfwlyhphqw vrxv od WD/ hw ohv vhxlov gh vljql�fdwlylwì ghv whvwv gh o*k|srwkëvh
mrlqwh �@� ' K� ' �1 Frpph gdqv oh fdv ghv vsìfl�fdwlrqv vwdqgdug/ ohv s0ydoxhv vrqw
fdofxoìhv ã sduwlu gh vlpxodwlrqv sdu errwvwudsslqj1

Qrwrqv wrxw g*derug txh ohv hvwlpdwlrqv vrqw ehdxfrxs soxv surfkhv ohv xqhv ghv
dxwuhv vhorq ohv vsìfl�fdwlrqv hw ohv sd|v txh srxu ohv vsìfl�fdwlrqv vwdqgdug = srxu
� ' s / �/ &/ @� hvw frpsulv hqwuh ��c 2� hw �fc 2e hw K� hqwuh fcf. hw �ceH/ txhooh txh
vrlw od sdluh gh pdwxulwìv1 Qrxv srxyrqv grqf frqfoxuh txh oh sx}}oh sruwdqw vxu oh
vljqh plv hq ìylghqfh sdu Fdpsehoo hw Vkloohu +4<<4, glvsdudñw1 Gh soxv/ od WD hvw soxv
vrxyhqw dffhswìh txdqg ohv whvwv vrqw irqgìv vxu ohv PFH txh oruvtx*lov vrqw irqgìv
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vxu o*dssurfkh vwdqgdug1 Qìdqprlqv/ ohv wdx{ dpìulfdlqv hw doohpdqgv vrqw hqfruh
pdo h{soltxìv sdu od WD = qrxv qh uhmhwrqv sdv od WD gdqv ; fdv vxu 4; srxu ohv wdx{
dpìulfdlqv hw srxu < fdv vxu 4; srxu ohv wdx{ doohpdqgv1 Lo hvw lqwìuhvvdqw gh qrwhu
txh ohv uìvxowdwv ohv prlqv idyrudeohv vrqw rewhqxv srxu od uhodwlrq sruwdqw vxu oh wdx{
ã whuph +49,1 Fh uìvxowdw hvw frpsdwleoh dyhf ohv whvwv irqgìv vxu ohv vsìfl�fdwlrqv
vwdqgdug/ hperñwìhv gdqv ohv PFH1 Hq rxwuh/ rq revhuyh txh od WD hvw jìqìudohphqw
dffhswìh srxu od uhodwlrq irqgìh vxu oh uhqghphqw gh sruwdjh +4:, = ohv hvwlpdwlrqv gh
@� hw K� vrqw dvvh} surfkhv gh �� hw � uhvshfwlyhphqw1

Srxu ohv wdx{ iudqêdlv hw eulwdqqltxhv/ ohv sdudpëwuhv vrqw wuëv surfkhv ghv ydohxuv
lqgxlwhv sdu od WD = @� hvw frpsulv hqwuh �fcS hw ��c 2 hw K� hqwuh fc S hw �c �1 Srxu
ohv wdx{ iudqêdlv/ od WD q*hvw mdpdlv uhmhwìh/ doruv txh srxu ohv wdx{ eulwdqqltxhv/ od
WD q*hvw uhmhwìh txh gdqv xq fdv +od sdluh E�c�� srxu od uhodwlrq irqgìh vxu oh wdx{ ã
whuph,1 Fhv hvwlpdwlrqv vrqw idyrudeohv hqyhuv od WD1

Hq�q/ píph txdqg od WD hvw uhmhwìh/ ohv hvwlpdwlrqv qh vrqw mdpdlv wuëv ìorljqìhv
ghv ydohxuv suìglwhv sdu od wkìrulh1 Od sulqflsdoh h{fhswlrq gh fh uìvxowdw jìqìudo hvw
oh whvw irqgì vxu oh wdx{ ã whuph srxu ohv Hwdwv0Xqlv hw/ gdqv xqh prlqguh phvxuh/
srxu o*Doohpdjqh1 Gdqv oh fdv dpìulfdlq/ @� hvw frpsulv hqwuh �fc 2S hw �fc eS hw K�
hqwuh fc f. hw fc eD > gdqv oh fdv doohpdqg/ @� hvw hqwuh �fc 2H hw �fc S2 hw K� hqwuh fc e.
hw fc b�1

7 Lqwhusuìwdwlrq ghv uìvxowdwv

714 Frpsdudlvrq hqwuh o*dssurfkh vwdqgdug hw ohv PFH

Vl o*rq frpsduh o*dssurfkh vwdqgdug hw ohv PFH/ rq grlw qrwhu txh oh sx}}oh sru0
wdqw vxu oh vljqh glvsdudñw joredohphqw dyhf od vhfrqgh dssurfkh1 Gdqv fh fdv/ ohv
hvwlpdwlrqv vrqw vlplodluhv srxu ohv ìtxdwlrqv irqgìhv vxu ohv uhqghphqwv gh sruwdjh
hw ohv uhqghphqw gh fdslwdolvdwlrq1 Fh uìvxowdw hvw lqwìuhvvdqw/ sxlvtxh oh sx}}oh sru0
wdqw vxu oh vljqh hvw xqh txhvwlrq dqflhqqh1 Qrwuh uìvxowdw shuphw gh grqqhu xqh
lqwhusuìwdwlrq ã fh sx}}oh1

Frpph rq o*d gìmã lqgltxì/ od frpsdudlvrq gh o*dssurfkh vwdqgdug hw ghv PFH
prqwuh txh o*ìtxdwlrq irqgìh vxu ohv wdx{ ã whuph +:, hvw od vhxoh hperñwìh gdqv oh
PFH +ìtxdwlrq +49,,1 Hq uhydqfkh/ ohv ìtxdwlrqv +;, hw +<, irqgìhv vxu od shqwh ghv
wdx{ qh shxyhqw sdv íwuh lqwhusuìwìhv gdqv ghv fdv sduwlfxolhuv ghv ìtxdwlrqv +4:, hw
+4;,1 Fhod lpsoltxh tx*xqh vwulfwh frpsdudlvrq hqwuh ohv prgëohv q*hvw srvvleoh txh
gdqv oh fdv ghv wdx{ ã whuph1 Ohv wdeohdx{ 5 hw 6 prqwuhqw ghv uìvxowdwv wuëv surfkhv
srxu o*dssurfkh vwdqgdug hw oh PFH txdqg od WD hvw whvwìh ã sduwlu gh o*ìtxdwlrq
sruwdqw vxu oh wdx{ ã whuph1 Xq who uìvxowdw q*hvw sdv vxusuhqdqw sxlvtxh o*k|srwkëvh
qxooh hvw od píph gdqv ohv ghx{ fdv1

Gh idêrq ã lghqwl�hu soxv suìflvìphqw ohv olhqv hqwuh o*dssurfkh vwdqgdug hw oh
PFH/ rq vxssrvh txh �@� ' K� gdqv oh PFH +4:, hw +4;,91 Grqf qrxv srxyrqv ìfuluh
txh ohv vsìfl�fdwlrqv vwdqgdug +;, hw +<,/ hq ljqrudqw ohv whuphv frqvwdqwv/ vrxv od

9Lo hvw fodlu txh/ txdqg �di @ ei / +:, hw +49, uhsuìvhqwhqw od píph ìtxdwlrq1
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doruv txh ohv PFH +4:, hw +4;, shxyhqw íwuh uìfulwv frpph =
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Gh fhv ìtxdwlrqv/ lo dssdudñw txh od sulqflsdoh gl�ìuhqfh hqwuh ohv ghx{ dssurfkhv
+xqh irlv txh o*rq d vxssrvì �@� ' K� gdqv ohv PFH, uìvlgh gdqv od yduldeoh xwlolvìh
srxu uhqguh ohv ghx{ f÷wìv gh o*ìtxdwlrq vwdwlrqqdluhv1 Gdqv +53, hw +54,/ od vwdwlrq0
qdulwì hvw rewhqxh hq xwlolvdqw oh wdx{ orqj hw oh wdx{ frxuw uhvshfwlyhphqw/ fh txl
shuphw g*lqwurgxluh od shqwh ghv wdx{ ã gurlwh gh o*ìtxdwlrq1 Oh whuph gh jdxfkh qh
v*h{sulph grqf sdv frpph xqh yduldwlrq gh wdx{1 Dx frqwudluh/ oh whuph gh gurlwh
gh +55, hw +56, frqwlhqw xqh yduldeoh dg krf +vlplodluh ã o*ìfduw wdx{ ã whuph0wdx{ dx
frpswdqw gdqv +:,,/ pdlv ohv yduldeohv gh jdxfkh v*lqwhusuëwhqw fodluhphqw frpph ghv
yduldwlrqv gh wdx{1

Od sulqflsdoh gl�ìuhqfh hqwuh fhv ghx{ dssurfkhv hvw gh prgl�hu vhqvleohphqw oh
udwlr vljqdo0euxlw/ f*hvw0ã0gluh oh udssruw gh o*ìfduw0w|sh gh od yduldeoh gh jdxfkh vxu
o*ìfduw0w|sh gh od yduldeoh gh gurlwh/ txdqg rq frqvlgëuh ohv ìtxdwlrqv +55, hw +53,1
Oh wdeohdx 7 uhsruwh ohv udwlrv vljqdo0euxlw srxu ohv ìtxdwlrqv +53, ã +56,1 Hq fh txl
frqfhuqh o*ìtxdwlrq +53,/ oh udwlr hvw oh soxv idleoh hq Iudqfh +hqwuh 2c b hw ec S/ vhorq
ohv pdwxulwìv, hw oh soxv ìohyì srxu ohv Hwdwv0Xqlv +hqwuh �c . hw .c H,1 Srxu o*ìtxdwlrq
+55,/ fh udwlrq hvw wuëv edv/ hqwuh fc b. hw �c �S srxu wrxv ohv sd|v1 Dx frqwudluh/ oh
udwlr vljqdo0euxlw srxu ohv ìtxdwlrqv +54, hw +56, uhvwh suhvtxh lqfkdqjì = lo hvw frpsulv
hqwuh �c 2 hw 2c e srxu o*ìtxdwlrq +54, hw hqwuh �c 2 hw �c D srxu o*ìtxdwlrq +56,1

Od idleoh yduldelolwì gh od shqwh ghv wdx{ frpsduìh ã fhooh gh od yduldwlrq gx
uhqghphqw g*xq wlwuh orqj +53, shuphw g*h{soltxhu ã od irlv oh odujh ìfduw0w|sh gh q�

hw ohv wuëv idleohv 7-2 +frpph oh prqwuh oh wdeohdx 5,1 Fhv fdudfwìulvwltxhv ghv whvwv
vwdqgdug irqgìv vxu oh wdx{ orqj glvsdudlvvhqw txdqg oh whvw hvw irqgì vxu oh uhqghphqw
gh sruwdjh +wdeohdx 6,1

715 Frpsdudlvrq hqwuh ohv sd|v

O*h{solfdwlrq gx sx}}oh sruwdqw vxu ohv sd|v uhvwh xqh txhvwlrq lpsruwdqwh1 Txdqg
ohv uìvxowdwv rewhqxv ã sduwlu ghv vsìfl�fdwlrqv vwdqgdug vrqw frpsduìv ã fhx{ rewhqxv
ã sduwlu ghv PFH/ qrxv wurxyrqv txh ghx{ jurxshv gh sd|v shxyhqw íwuh glvwlqjxìv1
Gdqv oh suhplhu jurxsh +Iudqfh hw Ur|dxph0Xql,/ od WD q*hvw uhmhwìh sdu dxfxqh ghv
ghx{ dssurfkhv1 Gdqv oh vhfrqg +Hwdwv0Xqlv hw Doohpdjqh,/ od WD hvw jìqìudohphqw
uhmhwìh ã sduwlu ghv ghx{ dssurfkhv/ píph vl oh whvw irqgì vxu ohv PFH grqqh ghv
uìvxowdwv soxv idyrudeohv hqyhuv od wkìrulh1

Jhuodfk hw Vphwv +4<<:, vxjjëuhqw txh o*ìfkhf ghv whvwv vwdqgdug srxu fhuwdlqv
sd|v srxuudlw íwuh gþ dx pdqtxh gh suìylvlelolwì ghv wdx{ ã frxuw whuph/ dvvrflì ã

46



xqh sulph gh ulvtxh yduldeoh gdqv oh whpsv1 Lov prqwuhqw txh ohv sd|v srxu ohvtxhov
oh frh!flhqw gh od shqwh ghv wdx{ hvw oh soxv odujh vrqw ohv sd|v ã uìjlph gh fkdqjh
txdvl0�{h hw txl rqw frqqx ghv fulvhv gh fkdqjh1 O*dujxphqw hvw txh ohv fulvhv gh
fkdqjh lqgxlvhqw jìqìudohphqw ghv shqwhv ghv wdx{ hw ghv yduldwlrqv fxpxoìhv ghv
wdx{ frxuwv lpsruwdqwhv hw qìjdwlyhv/ frqgxlvdqw ã ghv hvwlpdwlrqv gh q& surfkhv gh
o*xqlwì1 Fhwwh k|srwkëvh srxuudlw íwuh xq erq fdqglgdw srxu h{soltxhu qrv uìvxowdwv
srxu ohv wdx{ iudqêdlv hw eulwdqqltxhv/ sxlvtxh fhv ghx{ sd|v rqw frqqx ghv fulvhv gh
fkdqjh dx frxuv gh od sìulrgh ìwxglìh1

Gh idêrq ã dqdo|vhu fhw dujxphqw/ qrxv ìwxglrqv od vwdelolwì ghv sdudpëwuhv ghv
vsìfl�fdwlrqv vwdqgdug hw ghv PFH1 Ohv sdudpëwuhv hvwlpìv ghyudlhqw íwuh surfkhv
gh 4 gxudqw ohv sìulrghv g*dwwdtxhv vsìfxodwlyhv1 Fhwwh dqdo|vh hvw irqgìh vxu ghv
uìjuhvvlrqv urxodqwhv vxu 8 dqv/ vxlydqw Gdkotxlvw hw Mrqvvrq +4<<8,1 Ohv judskltxhv
4 hw 5 prqwuhqw ohv hvwlpdwlrqv ghv sdudpëwuhv hw ohv lqwhuydoohv gh frq�dqfh ã <8(
srxu fkdtxh sd|v srxu od pdwxulwì E6c?� ' E�c S� prlv1 Oh sulqflsdo uìvxowdw hvw
txh od gl�ìuhqfh hqwuh ohv ghx{ jurxshv gh sd|v vhpeoh lqgìshqgdqwh ghv fkrfv gh
srolwltxh prqìwdluh1 Hq h�hw/ srxu ohv Hwdwv0Xqlv hw o*Doohpdjqh/ oh frh!flhqw gh od
shqwh hvw jìqìudohphqw qhwwhphqw lqiìulhxu ã 4 = gdqv oh fdv dpìulfdlq/ oh fkdqjhphqw
gh surfìgxuhv prqìwdluhv gh od Ihg dx frxuv gh od sìulrgh 4<:<0;5 q*d hx dxfxq h�hw
vhqvleoh vxu o*hvwlpdwlrq ghv sdudpëwuhv/ doruv txh ohv hvwlpdwlrqv vrqw soxv surfkhv
gh o*xqlwì ã od �q gh o*ìfkdqwloorq1 Srxu o*Doohpdjqh/ qrxv revhuyrqv oh píph uìvxowdw
jìqìudo/ pdlv dyhf ghv ìfduwv0w|shv soxv idleohv1 F*hvw od udlvrq srxu odtxhooh od WD
q*hvw sdv uhmhwìh srxu od sdluh E�c S� prlv dx{ Hwdwv0Xqlv srxu ohv ghx{ vsìfl�fdwlrqv
irqgìhv vxu od shqwh ghv wdx{ +ìtxdwlrqv +;, hw +<,,1

Hq fh txl frqfhuqh oh vhfrqg jurxsh gh sd|v/ qrxv wurxyrqv txh ohv fulvhv gh
fkdqjh lpsoltxhqw jìqìudohphqw xqh glplqxwlrq gx frh!flhqw gh od shqwh ghv wdx{/
soxw÷w tx*xqh dxjphqwdwlrq frpph oh vxjjëuhqw Jhuodfk hw Vphwv +4<<:,1 Hq h�hw/ ohv
hvwlpdwlrqv vrqw suhvtxh wrxmrxuv surfkhv gh o*xqlwì vdxi hq 4<;4 +f*hvw0ã0gluh dx frxuv
gh od vrxv0sìulrgh 4<::0;4, hw hq 4<<5 hq Iudqfh/ gh 4<<6 ã 4<<: srxu oh Ur|dxph0
Xql1 Gdqv oh fdv iudqêdlv/ ohv dwwdtxhv vsìfxodwlyhv dvvrflìhv ã ghv dxjphqwdwlrqv
lpsruwdqwhv ghv wdx{ frxuwv frqgxlvhqw dx uhmhw gh od WD vxu fhv vhxohv vrxv0sìulrghv1
Od iruwh edlvvh ghv wdx{ frxuwv eulwdqqltxhv hqwuh 4<<3 hw 4<<6 frqgxlw ã xq uhmhw
shuvlvwdqw gh od WD1

Fh uìvxowdw qh uìixwh sdv qìfhvvdluhphqw o*dujxphqw gh Jhuodfk hw Vphwv/ pdlv
oh olhq hqwuh oh uìjlph gh fkdqjh txdvl0�{h hw oh qrq0uhmhw gh od WD srxuudlw qh sdv
íwuh gluhfwhphqw olì dx{ dwwdtxhv vsìfxodwlyhv1 Gdqv oh fdv gh od Iudqfh sdu h{hpsoh/
od sduwlflsdwlrq dx pìfdqlvph gh fkdqjh hxursìhq srxuudlw dyrlu lqgxlw xqh iruwh
suìylvlelolwì ghv wdx{ frxuwv/ grqw ohv prxyhphqwv vrqw frqwudlqwv sdu ohv dffrugv gh
fkdqjh1 Fhw dujxphqw hvw vhpeodeoh ã fhoxl gìyhorssì sdu Pdqnlz hw Plurq +4<;9,1
Lov prqwuhqw txh oh uhmhw gh od WD srxuudlw íwuh gþ ã od wuëv idleoh suìylvlelolwì ghv
wdx{ frxuwv/ lqgxlwh sdu od fuìglelolwì gh od srolwltxh prqìwdluh1 D o*lqyhuvh/ ohv uìjlphv
gh fkdqjh txdvl0�{h lpsoltxhqw xqh fhuwdlqh iruph gh suìylvlelolwì ghv wdx{ frxuwv/
oruvtxh ohv wdx{ gh fkdqjh v*dssurfkhqw gh ohxuv eruqhv/ sxlvtxh ohv sduwlflsdqwv ghv
pdufkìv dqwlflshqw doruv xqh lqwhuyhqwlrq gh od edqtxh fhqwudoh vxu oh pdufkì ghv
fkdqjhv rx oh pdufkì prqìwdluh1 O*Doohpdjqh q*d sdv frqqx gh whoohv vlwxdwlrqv/ gx
idlw gx u÷oh ohdghu gx pdun1
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8 Frqfoxvlrq

O*remhfwli gh fh sdslhu ìwdlw grxeoh1 Wrxw g*derug/ qrxv dyrqv sursrvì xqh ds0
surfkh dowhuqdwlyh dx whvw gh od WD/ txl suhqqh hq frpswh od qrq0vwdwlrqqdulwì sr0
whqwlhooh ghv wdx{ g*lqwìuíw/ gdqv xq fdguh PFH1 Xqh whooh surfìgxuh d gìmã ìwì gì0
yhorssìh srxu whvwhu od fdsdflwì ghv wdx{ ã whuph ã suìyrlu ohv wdx{ dx frpswdqw
ixwxuv +Kdnnlr hw Uxvk/ 4<;</ rx Gdkotxlvw hw Mrqvvrq/ 4<<8,/ pdlv sdv srxu ìwxglhu
od fdsdflwì gh od shqwh ghv wdx{ ã suìyrlu ohv yduldwlrqv gh wdx{ g*lqwìuíw ixwxuv1 O*ds0
surfkh PFH vhpeoh plhx{ dgdswìh srxu whvwhu od WD/ sxlvtx*hooh suhqg hq frpswh
ohv uhodwlrqv gh frlqwìjudwlrq hqwuh ohv wdx{ g*lqwìuíw1 Fhv olhqv gh orqj whuph rqw ìwì
sulv h{solflwhphqw hq frpswh sdu h{hpsoh sdu Fdpsehoo hw Vkloohu +4<;:/ 4<;;, gdqv
oh fdguh g*xq YDU frqwudlqw/ rx sdu Kdoo hw do1 +4<<5, gdqv xq PFH/ pdlv sdv srxu
ìwxglhu ghv uìjuhvvlrqv xqlydulìhv1 Qrxv prqwurqv txh fhv PFH qh vrqw sdv gluhfwh0
phqw frpsdudeohv dx{ vsìfl�fdwlrqv vwdqgdug sursrvìhv Fdpsehoo hw Vkloohu +4<<4,1
Soxv suìflvìphqw/ od gl�ìuhqfh hqwuh ohv ghx{ dssurfkhv hvw olìh ã od yduldeoh fkrlvlh
srxu uhqguh ohv yduldeohv ghv uìjuhvvlrqv vwdwlrqqdluhv1

G*dxwuh sduw/ qrxv dyrqv whvwì od WD srxu ohv wdx{ vxu hxur0groodu/ hxur0pdun/
hxur0iudqf hw hxur0olyuh vxu od sìulrgh 4<:80<:1 Frqfhuqdqw o*dssurfkh vwdqgdug/ qrxv
qh uhmhwrqv suhvtxh mdpdlv od wkìrulh srxu ohv wdx{ iudqêdlv hw eulwdqqltxhv/ doruv txh
qrxv uhmhwrqv jìqìudohphqw od WD srxu ohv wdx{ dpìulfdlqv hw doohpdqgv1 Gh soxv/
srxu xq sd|v grqqì/ ohv gl�ìuhqwhv vsìfl�fdwlrqv whvwìhv frqgxlvhqw hq jìqìudo ã od
píph frqfoxvlrq1 Srxu ohv wdx{ dpìulfdlqv hw doohpdqgv/ qrxv rewhqrqv hq rxwuh oh
sx}}oh sruwdqw vxu oh vljqh plv hq ìylghqfh sdu Fdpsehoo hw Vkloohu +4<<4,1

Ohv PFH grqqhqw ghv uìvxowdwv soxv surfkhv srxu ohv wurlv gl�ìuhqwv whvwv txh ohv
vsìfl�fdwlrqv vwdqgdug hw oh sx}}oh sruwdqw vxu oh vljqh glvsdudñw1 Fhshqgdqw/ oh sx}}oh
sruwdqw vxu ohv sd|v ghphxuh/ sxlvtxh od WD hvw hqfruh uhmhwìh srxu ohv Hwdwv0Xqlv
hw o*Doohpdjqh1 Jhuodfk hw Vphwv +4<<:, vxjjëuhqw txh od sduwlflsdwlrq ã xq uìjlph
gh fkdqjh txdvl0�{h +frpph od Iudqfh, srxuudlw h{soltxhu fh uìvxowdw1 Xqh dqdo|vh
uìfxuvlyh ghv sdudpëwuhv prqwuh txh fhwwh lqwhusuìwdwlrq shxw íwuh ydolgh/ pdlv sdv
gluhfwhphqw gx idlw gx u÷oh sduwlfxolhu mrxì sdu ohv dwwdtxhv vsìfxodwlyhv1 Hq h�hw/ ohv
iruwhv yduldwlrqv gh wdx{ frxuwv gxhv dx{ fulvhv gh fkdqjh +hq Iudqfh hw dx Ur|dxph0
Xql, lqgxlvhqw jìqìudohphqw xqh glplqxwlrq gx frh!flhqw hvwlpì1 Od sduwlflsdwlrq ã
xq uìjlph gh fkdqjh txdvl0�{h srxuudlw uhqirufhu od suìylvlelolwì ghv wdx{ frxuwv hw
grqf h{soltxhu srxutxrl od WD q*hvw sdv uhmhwìh hq Iudqfh/ doruv tx*hooh hvw uhmhwìh
srxu o*Doohpdjqh/ grqw od srolwltxh prqìwdluh q*d sdv ìwì frqwudlqwh sdu ohv dffrugv
gh fkdqjh1 Lo hvw lpsruwdqw gh qrwhu fhshqgdqw txh fhw dujxphqw shuphw g*h{soltxhu
srxutxrl od WD q*hvw sdv uhmhwìh srxu fhuwdlqv sd|v/ pdlv sdv g*h{soltxhu srxutxrl
hooh hvw uhmhwìh gdqv g*dxwuhv1

48



Uìiìuhqfhv

^4` Fdpsehoo/ M1\1 +4<<8, Vrph Ohvvrqv iurp wkh \lhog Fxuyh/ Mrxuqdo ri Hfrqrplf
Shuvshfwlyhv/ </ 45<04851

^5` Fdpsehoo/ M1\1/ dqg Vkloohu/ U1M1 +4<;:, Frlqwhjudwlrq dqg Whvwv ri Suhvhqw Ydoxh
Prghov/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ <8/ 4395043;;1

^6` Fdpsehoo/ M1\1/ dqg Vkloohu/ U1M1 +4<;;, Lqwhusuhwlqj Frlqwhjudwhg Prghov/ Mrxu0
qdo ri Hfrqrplf G|qdplfv dqg Frqwuro/ 45/ 83808551

^7` Fdpsehoo/ M1\1/ dqg Vkloohu/ U1M1 +4<<4, \lhog Vsuhdgv dqg Lqwhuhvw Udwh Pryh0
phqwv = D Elug*v H|h Ylhz/ Uhylhz ri Hfrqrplf Vwxglhv/ 8;/ 7<808471

^8` Fxwkehuwvrq/ N1 +4<<9, Wkh H{shfwdwlrqv K|srwkhvlv ri wkh Whup Vwuxfwxuh =
Wkh XN Lqwhuedqn Pdunhw/ Hfrqrplf Mrxuqdo/ 439/ 8:;08<51

^9` Fxwkehuwvrq/ N1/ Kd|hv V1 dqg Qlw}vfkh G1 +4<<9, Wkh Ehkdylrxu ri Fhuwl�fdwh
ri Ghsrvlw Udwhv lq wkh XN/ R{irug Hfrqrplf Sdshuv/ 7;/ 6<:07471

^:` Gdkotxlvw/ P1/ dqg Mrqvvrq/ J1 +4<<8, Wkh Lqirupdwlrq lq Vzhglvk Vkruw0
Pdwxulw| Iruzdug Udwhv/ Hxurshdq Hfrqrplf Uhylhz/ 6</ 4448044641

^;` Hqjoh/ U1/ dqg Judqjhu/ F1Z1M1 +4<;:, Frlqwhjudwlrq dqg Huuru Fruuhfwlrq =
Uhsuhvhqwdwlrq/ Hvwlpdwlrq/ dqg Whvwlqj/ Hfrqrphwulfd/ 88/ 58405:91

^<` Hqjvwhg/ W1/ dqg Wdqjjddug/ F1 +4<<7, Frlqwhjudwlrq dqg wkh XV Whup Vwuxfwxuh/
Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ 4;+4,/ 49:04;41

^43` Hydqv/ P1G1G1/ dqg Ohzlv/ N1N1 +4<<7, Gr Vwdwlrqdu| Ulvn Suhpld H{sodlq Lw
Doo B/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 66/ 5;8064;1

^44` Idpd/ H1I1 +4<;7, Wkh Lqirupdwlrq lq wkh Whup Vwuxfwxuh/ Mrxuqdo ri Ilqdqfldo
Hfrqrplfv/ 46/ 83<085;1

^45` Idpd/ H1I1/ dqg Eolvv/ U1U1 +4<;:, Wkh Lqirupdwlrq lq Orqj0Pdwxulw| Iruzdug
Udwhv/ Dphulfdq Hfrqrplf Uhylhz/ ::/ 9;309<51

^46` Ixoohu/ Z1D1 +4<:9, Lqwurgxfwlrq wr Vwdwlvwlfdo Wlph Vhulhv/ Qhz \run/ Zloh|1

^47` Jhuodfk/ V1/ dqg Vphwv/ I1 +4<<:, Wkh Whup Vwuxfwxuh ri Hxur0Udwhv = Vrph
Hylghqfh lq Vxssruw ri wkh H{shfwdwlrqv K|srwkhvlv/ Mrxuqdo ri Lqwhuqdwlrqdo
Prqh| dqg Ilqdqfh/ 49/ 63806541

^48` Kdnnlr/ F1V1/ dqg Uxvk/ P1 +4<;<, Pdunhw H!flhqf| dqg Frlqwhjudwlrq = Dq
Dssolfdwlrq wr wkh Vwhuolqj dqg Ghxwvfkhpdun H{fkdqjh Pdunhwv/ Mrxuqdo ri
Lqwhuqdwlrqdo Prqh| dqg Ilqdqfh/ ;/ :8�;;1

^49` Kdoo/ D1G1/ Dqghuvrq/ K1P1 dqg Judqjhu/ F1Z1M1 +4<<5, D Frlqwhjudwlrq Dqd0
o|vlv ri Wuhdvxu| Eloo \lhogv/ Uhylhz ri Hfrqrplfv dqg Vwdwlvwlfv/ :7/ 44904591

^4:` Kdugrxyholv/ J1D1 +4<<7, Wkh Whup Vwuxfwxuh Vsuhdg dqg Ixwxuh Fkdqjhv lq
Orqj dqg Vkruw Udwhv lq wkh J: Frxqwulhv/ Mrxuqdo ri Prqhwdu| Hfrqrplfv/ 66/
58805;61

^4;` Kdqvhq/ O1S1/ dqg Krgulfn/ U1M1 +4<;3, Iruzdug Udwhv dv Rswlpdo Suhglfwruv ri
Ixwxuh Vsrw Udwhv/ Mrxuqdo ri Srolwlfdo Hfrqrp|/ ;;/ ;5<0;861

49



^4<` Kxuq/ D1V1/ Prrg|/ W1 dqg Pxvfdwhool/ Y1D1 +4<<8, Wkh Whup Vwuxfwxuh ri Lq0
whuhvw Udwhv lq wkh Orqgrq Lqwhuedqn Pdunhw/ R{irug Hfrqrplf Sdshuv/ 7:/
74;07691

^53` Mrulrq/ S1/ dqg Plvknlq/ I1V1 +4<<4, D Pxowlfrxqwu| Frpsdulvrq ri Whup0
Vwuxfwxuh Iruhfdvwv dw Orqj Krul}rqv/ Mrxuqdo ri Ilqdqfldo Hfrqrplfv/ 5</ 8<0;31

^54` Pdqnlz/ Q1J1 +4<;9, Wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv Uhylvlwhg/ Eurrnlqjv
Sdshuv rq Hfrqrplf Dfwlylw|/ 4/ 940<91

^55` Pdqnlz/ Q1J1/ dqg Plurq/ M1D1 +4<;9, Wkh Fkdqjlqj Ehkdylrxu ri wkh Whup
Vwuxfwxuh ri Lqwhuhvw Udwhv/ Wkh Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 434/ 544055;1

^56` Pdqnlz/ Q1J1/ dqg Vxpphuv O1K1 +4<;7, Gr Orqj0Whup Lqwhuhvw Udwhv Ryhu0
uhdfw wr Vkruw0Whup Lqwhuhvw Udwhv B/ Eurrnlqjv Sdshuv rq Hfrqrplf Dfwlylw|/
4/ 55605751

^57` PfFxoorfk/ M1K1 +4<<3, X1V1 Jryhuqphqw Whup Vwuxfwxuh Gdwd/ lq Wkh Kdqg0
errn ri Prqhwdu| Hfrqrplfv/ yro1 4/ Iulhgpdq/ E1P1/ hw I1K1 Kdkq +hgv,/ Hovh0
ylhu1

^58` PfFxoorfk/ M1K1 +4<<6, D Uhh{dplqdwlrq ri Wudglwlrqdo K|srwkhvhv Derxw wkh
Whup Vwuxfwxuh = D Frpphqw/ Mrxuqdo ri Ilqdqfh/ 63/ ;440;631

^59` Plvknlq/ I1V1 +4<;;, Wkh Lqirupdwlrq lq wkh Whup Vwuxfwxuh = Vrph Ixuwkhu
Uhvxowv/ Mrxuqdo ri Dssolhg Hfrqrphwulfv/ 6/ 63:06471

^5:` Qhzh|/ Z1N1/ dqg Zhvw/ N1G1 +4<;:, D Vlpsoh/ Srvlwlyh Gh�qlwh/ Khwhurvfh0
gdvwlflw| dqg Dxwrfruuhodwlrq Frqvlvwhqw Fryduldqfh Pdwul{/ Hfrqrphwulfd/ 88/
:360:3;1

^5;` Vkhd/ J1V1 +4<<5, Ehqfkpdunlqj wkh H{shfwdwlrqv K|srwkhvlv ri wkh Lqwhuhvw0
Udwh Whup Vwuxfwxuh = Dq Dqdo|vlv ri Frlqwhjudwlrq Yhfwruv/ Mrxuqdo ri Exvlqhvv
dqg Hfrqrplf Vwdwlvwlfv/ 43/ 67:06991

^5<` Vkloohu/ U1M1 +4<<3, Wkh Whup Vwuxfwxuh ri Lqwhuhvw Udwhv1 Lq Kdqgerrn ri Pr0
qhwdu| Hfrqrplfv/hgv1 E1P1 Iulhgpdq dqg I1K1 Pdkq/ Yro1 4/ Hovhylhu1

^63` Zklwh/ K1 +4<;3, D Khwhurvfhgdvwlflw|0Frqvlvwhqw Fryduldqfh Pdwul{ Hvwlpdwru
dqg d Gluhfw Whvw iru Khwhurvfhgdvwlflw|/ Hfrqrphwulfd/ 7;/ ;4:0;6;1

4:



Wdeohdx 4 = Whvwv gh vwdwlrqqdulwì
Oh wdeohdx suìvhqwh ohv vwdwlvwltxhv gh whvw gh Glfnh| hw Ixoohu dxjphqwì srxu

o*k|srwkëvh Mf G ) ' f gdqv od uìjuhvvlrq = {%| ' >n )%|3� n
S,

�'� w�{%|3� n �|/ rü
%| hvw oh wdx{ g*lqwìuíw hw �| oh whuph g*huuhxu1 O*ruguh gx surfhvvxv dxwruìjuhvvli/ ,/
hvw vìohfwlrqqì gh idêrq ã eodqfklu ohv uìvlgxv1 Ohv ydohxuv fulwltxhv ylhqqhqw gh Ixoohu
+4<:9,1 @/ K hw S lqgltxhqw txh od vwdwlvwltxh hvw vljql�fdwlyh dx{ vhxlov gh 4(/ 8( hw
43( uhvshfwlyhphqw1
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�c � �Dc f�e @
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Wdeohdx 5 = Hvwlpdwlrq ghv vsìfl�fdwlrqv vwdqgdug
Oh wdeohdx uhsruwh ohv hvwlpdwlrqv ghv ìtxdwlrqv +51:, ã +51<,1 Ohv hvwlpdwlrqv

sruwhqw vxu od sìulrgh 4<:80<:1 O*hvwlpdwlrq gh od frqvwdqwh q*hvw sdv lqgltxìh1
Ohv ìfduwv0w|shv dv|pswrwltxhv/ hqwuh sduhqwkëvhv/ vrqw fruuljìv srxu ryhuodsslqj

+Kdqvhq hw Krgulfn/ 4<;3, hw srxu kìwìurvfìgdvwlflwì +Zklwh/ 4<;3,1 Od pdwulfh gh
yduldqfh0fryduldqfh hvw hvwlpìh frpph vxjjìuì sdu Qhzh| hw Zhvw +4<;:,1 s0ydoxh
hvw oh qlyhdx gh vljql�fdwlylwì gx whvw gh o*k|srwkëvh q� ' �/ irqgì vxu ohv vlpxodwlrqv
sdu errwvwudsslqj +4333 ìfkdqwloorqv vlpxoìv,1
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Wdeohdx 6 = Hvwlpdwlrq ghv prgëohv ã fruuhfwlrq g*huuhxu
Oh wdeohdx uhsruwh ohv hvwlpdwlrqv ghv ìtxdwlrqv +61:, ã +61<,1 Ohv hvwlpdwlrqv

sruwhqw vxu od sìulrgh 4<:80<:1 O*hvwlpdwlrq gh od frqvwdqwh q*hvw sdv lqgltxìh1
Ohv ìfduwv0w|shv dv|pswrwltxhv/ hqwuh sduhqwkëvhv/ vrqw fruuljìv srxu ryhuodsslqj

+Kdqvhq hw Krgulfn/ 4<;3, hw srxu kìwìurvfìgdvwlflwì +Zklwh/ 4<;3,1 Od pdwulfh gh
yduldqfh0fryduldqfh hvw hvwlpìh frpph vxjjìuì sdu Qhzh| hw Zhvw +4<;:,1 s0ydoxh
hvw oh qlyhdx gh vljql�fdwlylwì gx whvw gh o*k|srwkëvh mrlqwh �@� ' K� ' �/ irqgì vxu
ohv vlpxodwlrqv sdu errwvwudsslqj +4333 ìfkdqwloorqv vlpxoìv,1
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Wdeohdx 7 = Udwlrv vljqdo0euxlw
Oh wdeohdx uhsruwh ohv udwlrv vljqdo0euxlw/ f*hvw0ã0gluh oh udwlr gh o*ìfduw0w|sh gh od

yduldeoh gh jdxfkh vxu o*ìfduw0w|sh gh od yduldeoh gh gurlwh ghv ìtxdwlrqv +714, ã +717,1
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