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Ulvtxhv gh Pdufkì = Ohv dvshfwv pìwkrgrorjltxhv

4 Lqwurgxfwlrq

Ohv lqvwlwxwlrqv �qdqflëuhv vrqw vrxplvhv ã xq fhuwdlq qrpeuh gh ulvtxhv tx*lo frqylhqw gh
elhq jìuhu/ vl o*rq qh yhxw sdv phwwuh hq sìulo od sìuhqqlwì gh o*hqwuhsulvh1 Sdupl fhv ulvtxhv/ qrxv
srxyrqv flwhu ohv ulvtxhv sd|v/ ohv ulvtxhv gh oltxlglwì/ ohv ulvtxhv rsìudwlrqqhov/ ohv ulvtxhv gh
frqwuhsduwlh rx hqfruh ohv ulvtxhv gh pdufkì1 Ghsxlv txhotxhv dqqìhv/ o*lpsruwdqfh judqglvvdqwh
ghv rsìudwlrqv gh pdufkì/ hw ghv ulvtxhv lqkìuhqwv ã fhv rsìudwlrqv rqw vxvflwì gh qrpeuhxvhv
uì h{lrqv gh od sduw ghv lqvwdqfhv edqfdluhv qdwlrqdohv hw lqwhuqdwlrqdohv1 Ohv lqfhuwlwxghv dx{0
txhoohv vrqw h{srvìhv ohv yduldwlrqv gh ydohxuv ghv sruwhihxloohv gh qìjrfldwlrq qìfhvvlwhqw gh
phwwuh hq sodfh xqh pìwkrgrorjlh uljrxuhxvh gh frqwu÷oh1 Gdqv fh frqwh{wh/ od phvxuh gx ulvtxh
gh pdufkì grlw frxyulu o*hqvhpeoh ghv doìdv sruwdqw vxu ohv surgxlwv gh wdx{/ ohv surgxlwv gh
fkdqjh/ ohv surgxlwv gh edvh/ hw ohv surgxlwv dfwlrqv1

Ohv dxwrulwìv edqfdluhv qdwlrqdohv hw vxsudqdwlrqdohv rqw wrxw g*derug lpsrvì ghv frqwudlqwhv
srxu phvxuhu oh ulvtxh gh frqwuhsduwlh ghv ìwdeolvvhphqwv �qdqflhuv +lqvwdxudwlrq ghv udwlrv lq0
whuqdwlrqdx{ gh vroydelolwì,1 Hq 4<<6/ xqh dssurfkh glwh vwdqgdug d ìwì ìwdeolh srxu dssuìkhqghu
ohv ulvtxhv olìv dx{ dfwlylwìv gh pdufkì = o*h{ljhqfh hq irqgv sursuhv hvw doruv fdofxoìh ã sduwlu
gh vhqvlelolwìv iruidlwdluhv1 Ghsxlv/ ohv uì h{lrqv pìwkrgrorjltxhv soxv ìoderuìhv gh fhv phvxuhv
sruwhqw gìvrupdlv vxu od frqvwuxfwlrq gh prgëohv lqwhuqhv1

Ghsxlv o*dphqghphqw gh Eåoh hq mdqylhu 4<<94/ ohv edqtxhv vrxplvhv ã ghv ulvtxhv gh pdufkì/
rqw od srvvlelolwì gh fdofxohu oh qlyhdx gh irqgv sursuhv uìjohphqwdluhv sdu xq prgëoh lqwhuqh1 Ohv
prgëohv lqwhuqhv vxu ohv ulvtxhv gh pdufkì frqvwlwxhqw grqf xq hqmhx sulprugldo srxu ohv ìwdeolv0
vhphqwv txl srvvëghqw ghv sruwhihxloohv lpsruwdqwv gh qìjrfldwlrq1 Hq h�hw/ gdqv o*k|srwkëvh rü
oh prgëoh lqwhuqh shuphw g*dpìolruhu/ sdu udssruw ã od pìwkrgrorjlh vwdqgdug/ o*ìydoxdwlrq gx
qlyhdx ghv ulvtxhv hqfrxuxv/ rq shxw hvsìuhu txh ohv irqgv sursuhv olìv dx{ dfwlylwìv gh pdufkì
vrlhqw plhx{ dmxvwìv hw ohv ulvtxhv plhx{ jìuìv1

Ohv lqvwlwxwlrqv edqfdluhv iudqêdlvhv txl vrxkdlwhqw dgrswhu xqh dssurfkh lqwhuqh grlyhqw
rewhqlu o*djuìphqw gh o*dxwrulwì uìjohphqwdluh = od Frpplvvlrq Edqfdluh1 Fhooh0fl uhwudqvfulw hq
gurlw iudqêdlv ohv gluhfwlyhv hxursìhqqhv gh Eux{hoohv +Fdslwdo Dghtxdf| Gluhfwlyhv, hw v*lqvsluh
ìjdohphqw ghv uì h{lrqv gh jurxshv gh wudydlo hw gh uhfkhufkh whov txh oh Frplwì gh Eåoh1 Od
Frpplvvlrq Edqfdluh d dlqvl uìgljì xq udssruw vxu ohv prgdolwìv gh fdofxo gx udwlr gh vroydelolwì/
dfwxdolvì dx 64 Gìfhpeuh 4<<; txl suìvhqwh/ g*xqh sduw ohv pìwkrghv gh fdofxo sdu o*dssurfkh
vwdqgdug/ hw g*dxwuh sduw ohv fulwëuhv uhtxlv srxu ohv prgëohv lqwhuqhv1

Xq prgëoh lqwhuqh grlw uhpsolu xq fhuwdlq qrpeuh gh frqglwlrqv d�q g*íwuh krprorjxì sdu od
Frpplvvlrq Edqfdluh1 Fhooh0fl d gì�ql ã fhw h�hw ghv qruphv jìqìudohv/ dlqvl txh ghv fulwëuhv
txdolwdwliv hw txdqwlwdwliv ã vdwlvidluh1

Ohv qruphv jìqìudohv frqfhuqhqw od txdolwì gx v|vwëph gh jhvwlrq/ od frpsìwhqfh gx Ulvn
Pdqdjhphqw/ od suìflvlrq gx prgëoh/ pdlv dxvvl o*h{ljhqfh gh vlpxodwlrqv gh fulvh d�q gh phvxuhu
oh ulvtxh gh shuwh olìh ã ghv  xfwxdwlrqv dqrupdohv gx pdufkì1

Sdupl ohv fulwëuhv txdolwdwliv ã uhpsolu/ ohv wh{whv uìjohphqwdluhv vrxoljqhqw od qìfhvvlwì
srxu ohv ìwdeolvvhphqwv �qdqflhuv gh vh grwhu g*xqh xqlwì gh frqwu÷oh ghv ulvtxhv lqgìshqgdqwh
ghv xqlwìv gh qìjrfldwlrq1 Ohxuv phvxuhv ghv ulvtxhv grlyhqw íwuh dffrpsdjqìhv gh vlpxodwlrqv gh
fulvh uìjxolëuhv1 Lo hvw frqvhlooì/ gh soxv/ gh uìdolvhu xq dxglw lqwhuqh dqqxho gx v|vwëph gh phvxuh

4Dphqghphqw gh Eåoh ã o*dffrug vxu ohv irqgv sursuhv srxu vrq h{whqvlrq dx{ ulvtxhv gh pdufkì +mdqylhu 4<<9,
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ghv ulvtxhv1 Hq�q/ od frpsìwhqfh ghv xqlwìv gh frqwu÷oh/ od wudqvsduhqfh ghv prgëohv dlqvl txh
od txdolwì gh o*dolphqwdwlrq ghv grqqìhv vrqw ã suhqguh hq frpswh1 Od iuìtxhqfh g*dfwxdolvdwlrq
ghv grqqìhv grlw íwuh dx prlqv wulphvwulhooh1

Hq fh txl frqfhuqh ohv fulwëuhv txdqwlwdwliv/ o*hvwlpdwlrq ghv fruuìodwlrqv hqwuh ohv idfwhxuv
gh ulvtxh grlw íwuh vx!vdpphqw suìflvh1 Fhuwdlqv surgxlwv qìfhvvlwhqw hq rxwuh xq wudlwhphqw
sduwlfxolhu1 Sdu h{hpsoh/ oh fdudfwëuh qrq olqìdluh ghv rswlrqv hw oh ulvtxh gh yrodwlolwì grlyhqw íwuh
sulv hq frpswh1 Hq�q/ píph vl od qrwlrq gh Ydoxh0dw0Ulvn q*hvw sdv ìqrqfìh gh pdqlëuh h{solflwh/
hooh v*dyëuh íwuh xqh vroxwlrq dvvh} qdwxuhooh dx{ frqwudlqwhv lpsrvìhv sdu od uìjohphqwdwlrq1

Gh pdqlëuh jìqìudoh/ od txdolwì ghv phvxuhv gx prgëoh lqwhuqh hvw fdslwdoh srxu od ydolgdwlrq
gh fh prgëoh1 O*djuìphqw gh od Frpplvvlrq Edqfdluh qìfhvvlwh od plvh hq rhxyuh gh whvwv vxu
grqqìhv uìhoohv = oh Edfnwhvwlqj1 Fhw h{huflfh hvw hvvhqwlho/ fdu lo grqqh/ d srvwhulrul/ xqh lpdjh
gh od txdolwì gh od phvxuh gx ulvtxh1 Lo uhsrvh vxu od qrwlrq gx qrpeuh g*h{fhswlrqv/ f*hvw0ã0gluh
oh qrpeuh gh irlv rü od shuwh uìhooh revhuyìh hvw vxsìulhxuh dx prqwdqw suìyx hw fdofxoì sdu
oh prgëoh lqwhuqh1 Od Frpplvlrq Edqfdluh vh uìvhuyh oh gurlw g*lqydolghu xq prgëoh/ vl dsuëv
Edfnwhvwlqj/ oh qrpeuh g*h{fhswlrqv frqvwdwìhv gìsdvvh xqh olplwh �{ìh1

Hq wrxw ìwdw gh fdxvh/ od phvxuh ghv ulvtxhv g*xq ìwdeolvvhphqw �qdqflhu frqglwlrqqh oh
qlyhdx ghv irqgv sursuhv ã doorxhu vxlydqw xqh uëjoh vlpsoh = od Frpplvvlrq Edqfdluh d�hfwh
ã fkdtxh ìwdeolvvhphqw xq frh!flhqw pxowlsolfdwhxu frpsulv hqwuh 6 hw 7/ vhorq od txdolwì gh
od phvxuh gx ulvtxh gx prgëoh lqwhuqh1 Fh frh!flhqw hvw uìylvì uìjxolëuhphqw oruv g*dxglw rx
g*dqqrqfh gh uìvxowdwv h{ srvw1 Ohv irqgv sursuhv h{ljìv vh gìgxlvhqw ghv ulvtxhv phvxuìv sdu
dssolfdwlrq gh fh frh!flhqw1 Oh uhvshfw ghv fulwëuhv uìjohphqwdluhv uhyíw grqf xqh lpsruwdqfh
sulprugldoh/ sxlvtx*xqh pìwkrgrorjlh lqwhuqh txl vhudlw mxjìh shx uljrxuhxvh sdu od Frpplvvlrq
Edqfdluh reoljhudlw od edqtxh ã doorxhu uhodwlyhphqw soxv gh irqgv sursuhv1 F*hvw srxutxrl/ od
soxsduw ghv edqtxhv pëqh dfwxhoohphqw xq wudydlo lpsruwdqw srxu phwwuh dx srlqw ohxu prgëoh gh
ulvtxh lqwhuqh ghv ulvtxhv gh pdufkì1 Fh prgëoh lqwhuqh hvw wuëv vrxyhqw frqvwuxlw dxwrxu g*xqh
pìwkrgrorjlh gh w|sh Ydoxh0dw0Ulvn1 Frpph wrxw frqfhsw uhodwlyhphqw uìfhqw hw frpph wrxw
lqvwuxphqw txl suìwhqg dssuìkhqghu ghv skìqrpëqhv dxvvl frpsoh{hv txh ohv ulvtxhv gh pdufkì/
od Ydoxh0dw0Ulvn vrxoëyh hqfruh ghv txhvwlrqv pìwkrgrorjltxhv txl/ srxu fhuwdlqhv/ q*rqw sdv
hqfruh uhêx dxmrxug*kxl gh uìsrqvhv wrwdohphqw frqydlqfdqwhv gh od sduw gh od frppxqdxwì
vflhqwl�txh hw surihvvlrqqhooh1

-
- -

O*remhw gh fh udssruw hvw gh sdvvhu hq uhyxh o*hvvhqwlho gh fhv txhvwlrqv hqfruh hq vxvshqv
hw gh idluh oh srlqw vxu ohv uìsrqvhv vrxyhqw sduwlhoohv hw píph sduirlv shx vdwlvidlvdqwhv txh ohv
uhfkhufkhv hw wudydx{ uìfhqwv rqw sx dssruwhu1 Fh udssruw whqwhud grqf gh gìyhorsshu o*hqvhpeoh
ghv txhvwlrqv vrxohyìhv gdqv fhwwh lqwurgxfwlrq hw g*| dssruwhu txhotxhv ìoìphqwv gh uìsrqvh1
Gdqv xq suhplhu whpsv/ ohv judqghv idploohv gh phvxuhv gh w|sh Ydoxh0dw0Ulvn vhurqw suìvhqwìhv
gh pdqlëuh gìwdlooìh1 Od ghx{lëph vhfwlrq v*dwwdfkhud ã wudlwhu ohv sulqflsdx{ sureoëphv olìv ã od
frqvwuxfwlrq gh od Ydoxh0dw0Ulvn 1 Hq�q/ gdqv od wurlvlëph vhfwlrq/ o*dgìtxdwlrq hqwuh od Ydoxh0
dw0Ulvn hw fh tx*hooh grlw phvxuhu 0 ohv ulvtxhv gh pdufkì 0 hvw glvfxwìh hw frpsduìh ã g*dxwuhv
pìwkrghv1
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5 Od Ydohxu hq Ulvtxh

Od Ydohxu hq Ulvtxh/ soxv frqqxh vrxv oh qrp dqjodlv Ydoxh0dw0Ulvn rx YdU/ hvw xqh phvxuh
gh od shuwh srwhqwlhooh txl shxw vxuyhqlu ã od vxlwh gh prxyhphqwv dgyhuvhv ghv sul{ gh pdufkì1
Hooh shuphw gh uìsrqguh ã od txhvwlrq vxlydqwh =

Frpelhq o*ìwdeolvvhphqw �qdqflhu shxw0lo shuguh
dyhf xqh suredelolwì � srxu xq krul}rq gh whpsv W

�{ì B

Ghx{ ìoìphqwv vrqw grqf lqglvshqvdeohv srxu lqwhusuìwhu oh fkl�uh YdU +txl shuphw gh grqqhu
xqh ylvlrq joredoh gx ulvtxh gh pdufkì g*xq sruwhihxlooh, =

41 od sìulrgh gh gìwhqwlrq W rx kroglqj shulrg txl fruuhvsrqg ã od sìulrgh vxu odtxhooh od
yduldwlrq gh ydohxu gx sruwhihxlooh hvw phvxuìh >

51 oh vhxlo gh frq�dqfh � gx fkl�uh YdU txl fruuhvsrqg ã od suredelolwì gh qh sdv gìsdvvhu
fhwwh phvxuh gx ulvtxh1

Vl fhv ghx{ sdudpëwuhv qh vrqw sdv vsìfl�ìv/ qrxv qh srxyrqv sdv lqwhusuìwhu oh fkl�uh YdU/ fdu
xq ulvtxh ã 43 mrxuv dyhf xqh suredelolwì gh <<( hvw ehdxfrxs soxv lpsruwdqw tx*xq ulvtxh ã 4
mrxu dyhf xqh suredelolwì gh <3(1 Dyhf od phvxuh YdU/ rq sdvvh grqf g*xqh phvxuh gh ulvtxh
frpph yrodwlolwì ã xqh phvxuh gh ulvtxh frpph txdqwloh1

Lo idxw elhq dyrlu ã o*hvsulw txh od phvxuh YdU qh grqqh xqh lpdjh gx ulvtxh txh gdqv oh
fdguh gh frqglwlrqv qrupdohv gh pdufkì hw srxu xq qlyhdx gh frq�dqfh lqiìulhxu rx ìjdo ã <<(
+gdqv oh fdv gh od uìjohphqwdwlrq,1 Srxu dyrlu xqh phvxuh gx ulvtxh h{wuíph/ g*dxwuhv whfkqltxhv
vrqw soxv dgdswìhv = od wkìrulh ghv ydohxuv h{wuíphv � suìvhqwìh ã od vhfwlrq 715 gh od sdjh 63
� dssdudñw doruv frpph xqh dowhuqdwlyh1

Srxu fdofxohu od YdU/ qrxv ghyrqv lghqwl�hu ohv idfwhxuv gh pdufkì txl d�hfwhqw od ydohxu gx
sruwhihxlooh1 Oh qrpeuh gh fhv idfwhxuv shxw íwuh soxv rx prlqv judqg/ pdlv gìshqg jìqìudohphqw
gx w|sh gh pdufkì frqvlgìuì1 Hq sudwltxh/ qrxv srxyrqv rewhqlu ohv idfwhxuv gh pdufkì hq
gìfrpsrvdqw ohv lqvwuxphqwv gx sruwhihxlooh hq lqvwuxphqwv gh edvh +sdu h{hpsoh/ qrxv srxyrqv
gìfrpsrvhu xq sruwhihxlooh gh frqwudwv iruzdug hq xq sruwhihxlooh ìtxlydohqw g*reoljdwlrqv ã
frxsrq }ìur,1 Oh fdofxo gh od YdU gìshqg doruv gh od pìwkrgrorjlh xwlolvìh1 G*xqh pdqlëuh
jìqìudoh/ qrxv dyrqv oh fkrl{ hqwuh wurlv judqghv idploohv gh pìwkrghv =

41 od YdU dqdo|wltxh +rx sdudpìwultxh, >

51 od YdU klvwrultxh +rx qrq sdudpìwultxh, >

61 od YdU Prqwh0Fduor1

Fhv wurlv pìwkrghv xwlolvhqw ohv grqqìhv gx sdvvì srxu hvwlphu ohv yduldwlrqv srwhqwlhoohv gh od
ydohxu gx sruwhihxlooh gdqv oh ixwxu surfkh1 Fhod vxssrvh lpsolflwhphqw txh fh ixwxu vh frpsruwh
frpph oh sdvvì = qrxv vxssrvrqv grqf txh od yduldwlrq gh od ydohxu gx sruwhihxlooh hvw vwdwlrq0
qdluh1 Qrxv frpsuhqrqv grqf srxutxrl o*dssurfkh Ydoxh0dw0Ulvn q*hvw shuwlqhqwh txh gdqv ghv
frqglwlrqv qrupdohv gh pdufkì1
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514 Od YdU dqdo|wltxh +rx sdudpìwultxh,

Gdqv oh prgëoh gh YdU sdudpìwultxh/ qrxv vxssrvrqv txh od ydohxu dojìeultxh g*xq
sruwhihxlooh hvw uhsuìvhqwìh sdu xqh frpelqdlvrq olqìdluh gh N idfwhxuv jdxvvlhqv1
Qrwrqv S +w, od ydohxu gx sruwhihxlooh ã o*lqvwdqw hw I +w, oh yhfwhxu jdxvvlhq ghv idfwhxuv gh
orl Q +�>	,1 Od ydohxu gx sruwhihxlooh hq w ydxw doruv S +w, @ d�I +w, dyhf d oh yhfwhxu gh
vhqvlelolwìv1 D od sìulrgh w/ od ydohxu gh S +w. 4, q*hvw sdv frqqxh sxlvtxh qrxv qh glvsrvrqv
txh gh o*lqirupdwlrq mxvtx*hq w1 Hq w/ S +w. 4, hvw grqf xqh yduldeoh doìdwrluh jdxvvlhqqh gh orl
Q �

d��>d�	d
�
1 Od ydohxu gh od YdU srxu xq vhxlo gh frq�dqfh � fruuhvsrqg doruv ã

Su +S +w. 4,�S +w, � �YdUk, @ � +4,

Gdqv fhwwh ìtxdwlrq/ S +w. 4,�S +w, uhsuìvhqwh od yduldwlrq gx sruwhihxlooh hqwuh o*lqvwdqw w.4 hw
o*lqvwdqw w1 F*hvw grqf xqh shuwh vl od ydohxu uìdolvìh gx sruwhihxlooh gdqv xq mrxu hvw lqiìulhxuh ã od
ydohxu dfwxhooh gx sruwhihxlooh1 Frpph od YdU uhsuìvhqwh od shuwh srwhqwlhooh txh o*rq v*dxwrulvh
hw txh fhooh0fl hvw h{sulpìh hq ydohxu devroxh/ Su +S +w. 4,�S +w, � �YdUk, hvw od suredelolwì
txh od shuwh qh gìsdvvh sdv od YdU +rx shuwh srwhqwlhooh,1 Sdu gì�qlwlrq/ fhwwh suredelolwì hvw
qrwuh vhxlo gh frq�dqfh �1 Oruvtxh od sìulrgh gh gìwhqwlrq q*hvw sdv 4 mrxu pdlv W mrxuv/ od
phvxuh gh YdU vh gì�qlw ã sduwlu gh od uhodwlrq vxlydqwh =

Su +S +w. W ,�S +w, � �YdUk, @ � +5,

Frpph qrxv vdyrqv txh S +w. 4, hvw jdxvvlhq/ qrxv hq gìgxlvrqv txh

Su

�
S +w. 4,� d��s

d�	d
� �3� +4� �,

�
@ � +6,

dyhf �3� od irqfwlrq jdxvvlhqqh lqyhuvh1 Ru qrxv dyrqv �3� +4� �, @ ��3� +�, dyhf �3� +�, oh
txdqwloh ã �( gh od orl jdxvvlhqqh1 Xq udslgh fdofxo prqwuh txh

YdUk @ S +w,� d��.�3� +�,
s
d�	d +7,

Oruvtxh ohv idfwhxuv Iprgìolvhqw gluhfwhphqw od yduldwlrq gx sruwhihxlooh/ od phvxuh YdU ghylhqw

YdUk @ �3� +�,
s
d�	d� d�� +8,

Hq jìqìudo/ qrxv vxssrvrqv txh � @ 3/ hw qrxv dyrqv �qdohphqw

YdUk @ �3� +�,
s
d�	d +9,

Fhwwh pìwkrgh gh fdofxo gh od YdU hvw dsshoìh od pìwkrgh gh yduldqfh�fryduldqfh/ sxlvtx*hooh
gìulyh gluhfwhphqw gh od pdwulfh gh fryduldqfh 	 ghv idfwhxuv1

Od uhodwlrq +9, v*lqwhusuëwh wuëv idflohphqw >
s
d�	d hvw hq idlw o*ìfduw0w|sh gh od yduldwlrq

gx sruwhihxlooh = qrxv srxyrqv o*dvvlplohu ã xq ulvtxh0yrodwlolwì +sdu uìiìuhqfh ã od wkìrulh gx
sruwhihxlooh gh Pdunrzlw}, > �3� +�, hvw xq frh!flhqw txh qrxv qrwrqv f > qrxv dyrqv grqf xqh
uhodwlrq olqìdluh hqwuh oh ulvtxh0yrodwlolwì hw od shuwh srwhqwlhooh =

YdU @ f�ulvtxh0yrodwlolwì
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D wlwuh g*looxvwudwlrq/ f suhqg od ydohxu 5=66 srxu xqh vhxlo gh frq�dqfh � @ <<(1 Gdqv fh fdv/
od YdU fruuhvsrqg dx ulvtxh0yrodwlolwì pxowlsolì sdu fh idfwhxu 5=661 D qrwhu txh oruvtxh ohv
idfwhxuv gh pdufkì fruuhvsrqghqw gluhfwhphqw dx{ yduldwlrqv gh sul{ ghv dfwliv gx sruwhihxlooh/
oh yhfwhxu � hvw oh yhfwhxu ghv frpsrvdqwhv gx sruwhihxlooh1

Fhwwh pìwkrgh uhsrvh vxu wurlv k|srwkëvhv =

41 o*lqgìshqgdqfh whpsruhooh ghv yduldwlrqv gh od ydohxu gx sruwhihxlooh >

51 od qrupdolwì ghv idfwhxuv I +w, >

61 hw od uhodwlrq olqìdluh hqwuh ohv idfwhxuv hw od ydohxu gx sruwhihxlooh1

Fhv wurlv k|srwkëvhv vlpsol�hqw oh fdofxo gh od YdU/ sxlvtxh ohv txdqwlohv gh d�I +w, vrqw olìv gh
idêrq olqìdluh dx txdqwloh gh od orl qrupdoh ã xqh glphqvlrq fruuhvsrqgdqw1 Od sulqflsdoh gl!fxowì
gh fhwwh pìwkrgh hvw g*hvwlphu od pdwulfh gh fryduldqfh hw gh gìwhuplqhu ohv vhqvlelolwìv1

Qrxv srxyrqv prqwuhu txh o*h{suhvvlrq +9, gh od YdU rewhqxh srxu xqh sìulrgh gh gìwhqwlrq
g*xq mrxu shxw vh jìqìudolvhu ã xqh sìulrgh gh gìwhqwlrq gh W mrxuv1 Gdqv fh fdv/ 	 uhsuìvhqwh
od pdwulfh gh fryduldqfh ghv idfwhxuv srxu W mrxuv1 Qrxv udsshorqv txh od sìulrgh gh gìwhqwlrq
uìjohphqwdluh hvw �{ìh ã 43 mrxuv1 Ohv dxwrulwìv uìjohphqwdluhv dxwrulvhqw gh fdofxohu xqh YdU
srxu xqh sìulrgh gh gìwhqwlrq gh 4 mrxu hw gh od frqyhuwlu hq xqh YdU ã 43 mrxuv hq pxowlsoldqw
sdu

s
431 Fh frh!flhqw

s
W q*hvw dxwuh txh fh tx*rq gìqrpph oh vfdolqj idfwru51

Hq�q/ qrxv udsshorqv txh fhwwh pìwkrgh q*hvw xwlolvdeoh txh srxu ohv surgxlwv ol0
qìdluhv fdu hooh qh suhqg sdv hq frpswh oh fdudfwëuh qrq0olqìdluh ghv srvlwlrqv +ulvtxh Jdppd
sdu h{hpsoh,1 Dxvvl/ oh fdofxo g*xqh YdU sdudpìwultxh srxu xq sruwhihxlooh g*rswlrqv q*hvw sdv
dgdswì +yrlu oh sdudjudskh BB frqvdfuì dx surgxlw rswlrqqhov,1

515 Od YdU klvwrultxh +rx qrq sdudpìwultxh,

Frqwudluhphqw ã od YdU sdudpìwultxh/ od YdU klvwrultxh hvw hqwlëuhphqw edvìh vxu ohv yd0
uldwlrqv klvwrultxhv ghv idfwhxuv gh ulvtxh I +w,1 Vxssrvrqv txh qrxv glvsrvlrqv g*xq klvwrultxh
gh orqjxhxu Q 1 Hq wf/ qrxv srxyrqv ydorulvhu oh sruwhihxlooh dyhf ohv idfwhxuv gh ulvtxh gh o*klv0
wrultxh1 Fhod yhxw gluh txh qrxv fdofxorqv srxu fkdtxh gdwh w @ iwf � 4> = = = > w�Qj xqh ydohxu
+srwhqwlhooh, gx sruwhihxlooh1 Qrxv srxyrqv doruv gìwhuplqhu Q yduldwlrqv srwhqwlhoohv1 Dlqvl/ ã
sduwlu gh o*klvwrultxh/ qrxv frqvwuxlvrqv lpsolflwhphqw xqh glvwulexwlrq hpslultxh1 Gh fhooh0fl/
qrxv srxyrqv h{wudluh oh txdqwloh ã �(1 Lo vx!w srxu fhod gh udqjhu ohv Q shuwhv srwhqwlhoohv hw
gh suhqguh od ydohxu devroxh gh od Q � +4� �, l0lëph soxv shwlwh ydohxu1

Dlqvl/ qrxv vxssrvrqv txh ohv shuwhv srwhqwlhoohv S vrqw rugrqqìhv1 Qrxv rewhqrqv doruv xq
hqvhpeoh iS�> = = = >S?> = = = >S�j dyhf S? � S6 txhotxh vrlw q ? p1 Srxu xq vhxlo gh frq�dqfh
gh <<(/ od YdU fruuhvsrqg ã od suhplëuh shuwh srwhqwlhooh mS�m vl Q @ 433/ ã od gl{lëph shuwh
srwhqwlhooh mS�fm vl Q @ 4333/ hwf1 Oruvtxh Q � +4� �, q*hvw sdv xq hqwlhu/ gdqv fh fdv/ od YdU
hvw fdofxoìh sdu lqwhusrodwlrq =

YdU @ mS?
 . +Q � +4� �,� q
, +S?
n� � S?
,m +:,

5Yrlu oh sdudjudskh 716 frqvdfuì dx sureoëph gx vfdolqj idfwru1
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dyhf q
 @ eQ � +4� �,f o*hqwlhu lqiìulhxu oh soxv surfkh gh Q � +4� �, +duurqgl gh w|sh  rru,1
Sdu h{hpsoh/ vl qrxv frqvlgìurqv xq klvwrultxh gh 583 mrxuv hw xq lqwhuydooh gh frq�dqfh gh <<(/
qrxv dyrqv

YdU @

����S2 . 4

5
+S� � S2,

���� +;,

Lo hvw jìqìudohphqw dgplv txh od YdU klvwrultxh q*lpsrvh sdv g*k|srwkëvhv d sulrul vxu od
orl gh glvwulexwlrq ghv idfwhxuv I +w, ã od gl�ìuhqfh gh od pìwkrgh sdudpìwultxh1 Pdlv lo hvw
txdqg píph qìfhvvdluh g*dyrlu xq prgëoh vrxv0mdfhqw srxu hvwlphu ohv idfwhxuv srxu o*klvwrultxh
gh orqjxhxu Q 1 Fhod h{soltxh txh ohv YdUv klvwrultxhv vrqw sulqflsdohphqw dssoltxìv dyhf ghv
idfwhxuv gh pdufkì txl vrqw h{dfwhphqw ohv yduldwlrqv ghv dfwliv +gdqv fh fdv/ qrxv dyrqv dxwdqw
g*dfwliv txh gh idfwhxuv,1

Fhwwh pìwkrgh hvw yudlphqw wuëv vlpsoh frqfhswxhoohphqw hw idfloh ã lpsoìphqwhu1 Hooh hvw
grqf wuëv xwlolvìh1 Fhshqgdqw/ hooh suìvhqwh txhotxhv gl!fxowìv1 Hq h�hw/ o*hvwlpdwlrq g*xq txdq0
wloh d xqh ylwhvvh gh frqyhujhqfh ehdxfrxs soxv idleoh txh ohv hvwlpdwhxuv gh od pr|hqqh/ gh od
yduldqfh/ gh od pìgldqh/ hwf1 Fhod wlhqw dx idlw txh o*hvwlpdwlrq g*xq txdqwloh hvw xqh hvwlpdwlrq
orfdoh txl ghpdqgh grqf ehdxfrxs g*revhuydwlrqv d�q g*hq dyrlu vx!vdphqw dxwrxu gx txdqwloh1
Oh judskltxh +4, hvw xqh looxvwudwlrq gh fh sureoëph1 Frqvlgìurqv xq sruwhihxlooh frpsrvì g*xqh
srvlwlrq orqjxh vxu xq vhxo dfwli1 Qrxv vxssrvrqv txh ohv yduldwlrqv gx sul{ gh fhw dfwli vrqw
jdxvvlhqqhv/ fhqwuìhv dxwrxu gh od ydohxu }ìur hw gh yduldqfh ìjdoh ã 41 Qrxv fkhufkrqv ã fdofxohu
od shuwh srwhqwlhooh gx sruwhihxlooh hq hpsor|dqw od YdU klvwrultxh1 Fhod uhylhqw ã fdofxohu oh
txdqwloh t� +�, ghv Q yduldwlrqv gh sul{ klvwrultxhv1 Vxu oh judskltxh/ qrxv dyrqv frqvlgìuì
soxvlhxuv ydohxuv gh � hw Q 1 Qrxv phwwrqv hq ìylghqfh txh o*hvwlpdwhxu t� +�, frqyhujh soxv ud0
slghphqw oruvtxh oh qrpeuh g*revhuydwlrqv furñw1 Gh soxv/ od sxlvvdqfh gh fhw hvwlpdwhxu gìshqg
gh �1 Fhod shxw vh frpsuhqguh dlvìphqw1 Qrxv dyrqv yx txh o*hvwlpdwlrq gx txdqwloh uhylhqw ã
wurxyhu od ydohxu rswlpdoh q
 @ eQ � +4� �,f1 Fhod uhylhqw dxvvl ã fkhufkhu q
 who txh srxu
q
�4 od iuìtxhqfh vrlw vxsìulhxuh ã � hw srxu q
.4 od iuìtxhqfh vrlw lqiìulhxuh ã �1 Vl fhv ghx{
suredelolwìv vrqw surfkhv gh �/ o*huuhxu g*hvwlpdwlrq vxu oh txdqwloh hvw idleoh1 Vlqrq/ o*huuhxu
shxw íwuh wuëv lpsruwdqwh1 Srxu looxvwuhu fhfl/ qrxv frqvlgìurqv ohv wdeohdx{ vxlydqwv =

Txdqwloh dvvrflì ã
Q q
 q
 q
 � 4 q
 . 4

433 4 << 433 <;
4333 43 << <<=4 <;=<
43333 433 << <<=34 <;=<<

4333333 43333 << <<=3334 <;=<<<<

Qrxv yr|rqv grqf ã txho txdqwloh vhudlw dvvrflì od q
0lëph srvlwlrq vl qrxv ìolplqlrqv od grqqìh
q
 � 4 rx q
 . 4 gh od edvh gh grqqìhv1 Gdqv oh píph jhquh g*lgìh/ od txdwulëph �jxuh gx
judskltxh +4, prqwuh frpphqw ìyroxh od suredelolwì g*hvwlphu xq txdqwloh dyhf xqh huuhxu gh
soxv rx prlqv 43(1
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Ilj1 4=

516 Od YdU Prqwh0Fduor

Od YdUPrqwh0Fduor hvw edvìh vxu od vlpxodwlrq ghv idfwhxuv gh pdufkì I +w, grqw rq vh grqqh
xqh orl gh glvwulexwlrq d sulrul/ gh suìiìuhqfh dgplvvleoh dyhf o*klvwrultxh1 Qrxv srxyrqv doruv
ydorulvhu oh sruwhihxlooh dyhf ohv idfwhxuv vlpxoìv1 Vl qrxv xwlolvrqv Q vlpxodwlrqv/ qrxv srxyrqv
doruv gìwhuplqhu Q yduldwlrqv vlpxoìhv gx sruwhihxlooh1 Lo vx!w hqvxlwh gh fdofxohu oh txdqwloh
fruuhvsrqgdqw wrxw frpph srxu od pìwkrgh gh od YdU klvwrultxh1 Ohv ghx{ pìwkrghv vrqw grqf
wuëv vhpeodeohv1 Od vhxoh gl�ìuhqfh hvw txh o*xqh ghv pìwkrghv xwlolvh ohv idfwhxuv sdvvìv/ doruv
txh o*dxwuh xwlolvh ghv idfwhxuv vlpxoìv1 Xqh dxwuh gl�ìuhqfh frqfhuqh od wdlooh Q gh o*ìfkdqwloorq
srxu od fdofxo gx txdqwloh/ txl q*hvw sdv frqwudlqw gdqv oh fdv gh od YdU Prqwh0Fduor1

Fhwwh pìwkrgh hvw wuëv lqwìuhvvdqwh/ sxlvtxh qrxv srxyrqv fdofxohu gluhfwhphqw od YdU srxu
xqh sìulrgh gh gìwhqwlrq gh W mrxuv píph vl ohv idfwhxuv gh pdufkì fruuhvsrqghqw ã xqh sìulrgh
gh 4 mrxu1

Lo idxw fhshqgdqw qrwhu txh fhwwh pìwkrgh qìfhvvlwh xq ruglqdwhxu wuëv shuirupdqw fdu hooh hvw
frþwhxvh hq whpsv gh fdofxo +hooh frqylhqw gl!flohphqw dx fdofxo mrxuqdolhu g*xqh YdU srxu xq
qrpeuh wurs judqg g*dfwliv,1 Gh soxv/ hooh ghpdqgh xq h�ruw lpsruwdqw gh prgìolvdwlrq sxlvtxh
fhooh0fl gìwhuplqhud hqwlëuhphqw ohv wudmhfwrluhv ghv idfwhxuv gh pdufkì txh o*rq xwlolvh srxu oh
fdofxo gh od YdU1
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6 Ohv sureoëphv olìv ã od frqvwuxfwlrq gh od YdU

614 Oh fkrl{ gh od glvwulexwlrq gh suredelolwì

Oh fkrl{ gh od glvwulexwlrq gh suredelolwì hvw sulprugldo gdqv oh fdofxo ghv YdUv sdudpì0
wultxh hw gh Prqwh0Fduor1 Jìqìudohphqw/ qrxv xwlolvhurqv xqh orl qrupdoh rx orj0qrupdoh srxu
prgìolvhu ohv idfwhxuv I +w,1 Fhod lpsoltxh txh od glvwulexwlrq gh I +w, hvw hqwlëuhphqw gìwhupl0
qìh sdu ohv ghx{ suhplhuv prphqwv � hw 	1 O*xwlolvdwlrq hq Ilqdqfh gh od qrupdolwì uhsrvh vxu
ghv dujxphqwv gh idflolwì g*xwlolvdwlrq1 Pdlv qrxv vdyrqv ghsxlv iruw orqjwhpsv txh ohv vìulhv
�qdqflëuhv qh vrqw ql qrupdohv ql orj0qrupdohv1 Hq uhydqfkh/ lo hvw idfloh gh fdofxohu od yduldqfh
g*xqh frpelqdlvrq ghv frpsrvdqwhv g*xq yhfwhxu jdxvvlhq1 Gh píph/ od vlpxodwlrq gh qrpeuhv
doìdwrluhv qrupdx{ hvw wuëv dlvìh ã sduwlu g*xq jìqìudwhxu gh qrpeuhv doìdwrluhv xqliruphv srxu
oh fdv ã xqh glphqvlrq/ rx g*xqh gìfrpsrvlwlrq gh Fkrohvn| rx hq ydohxuv vlqjxolëuhv srxu oh
fdv ã soxvlhxuv glphqvlrqv1

Fhuwdlqv dxwhxuv rqw whqwì gh mxvwl�hu oh uhfrxuv ã od orl qrupdoh sdu oh wkìruëph fhqwudo0
olplwh txl ìwdeolw od frqyhujhqfh yhuv od orl qrupdoh vrxv ghv k|srwkëvhv shx frqwudljqdqwhv1 Vrlw
+[?, xqh vxlwh gh yduldeohv doìdwrluhv lqgìshqgdqwhv hw lghqwltxhphqw glvwulexìhv/ doruv

?[
�'�

[� � H +[�,

� +[�,
s
q

1�$ Q +3> 4, +<,

Fhshqgdqw/ od frqyhujhqfh hq orl q*hvw ulhq g*dxwuh tx*xqh frqyhujhqfh ghv irqfwlrqv gh uìsduwl0
wlrq1 Fhwwh frqyhujhqfh hvw ehdxfrxs soxv udslgh gdqv ohv uìjlrqv surfkhv gh od pr|hqqh1 Ihoohu
^4<9;` d g*dloohxuv prqwuhu txh o*dssur{lpdwlrq q*hvw ydodeoh tx*dxwrxu gh q

�

e ìfduwv0w|shv gh od
pr|hqqh1 Qrxv srxyrqv doruv idflohphqw frqvwuxluh ghv h{hpsohv txl looxvwuhqw oh sureoëph gx
wkìruëph fhqwudo0olplwh gdqv od pìwkrgrorjlh YdU sdudpìwultxh1 O*h{hpsoh vxlydqw hvw sursrvì
sdu Erxolhu/ Eudedqw/ Gdodxg hw Glhx ^4<<:`1 Ohv dxwhxuv frqvlgëuhqw xq prgëoh pdfur0
ìfrqrpltxh gh w|sh DSW rü ohv uhqwdelolwìv vrqw gìfulwhv sdu o*ìyroxwlrq doìdwrluh g*xqh wuhqwdlqh
gh idfwhxuv ìfrqrpltxhv/ tx*lov vxssrvhqw lqgìshqgdqwv hw gh píph orl1 O*dssur{lpdwlrq q*hvw
doruv ydodeoh tx*dxwrxu gh 63

�

e * 45=;4< ìfduwv0w|shv gh od pr|hqqh1 Ru o*ìfduw0w|sh gh od orl
qrupdoh uìvxowdqwh hvw

s
63 * 8=7:: irlv soxv judqgh txh o*ìfduw0w|sh lqlwldo1 Fhod lpsoltxh txh

o*dssur{lpdwlrq q*hvw soxv ydodeoh dx ghoã gh od suredelolwì gh <<137(1 Srxu fhw h{hpsoh/ ohv
YdUv dx0ghoã gh <<( qh irqw soxv sduwlh gx grpdlqh gh ydolglwì gh o*dssur{lpdwlrq sdu od orl
qrupdoh1 Gdqv oh fdv ghv sruwhihxloohv gh wdx{ g*lqwìuíw/ lo hvw uhfrppdqgì g*xwlolvhu dx prlqv 46
idfwhxuv1 Hq xwlolvdqw oh píph udlvrqqhphqw/ fhod yrxgudlw gluh txh ohv YdUv dx0ghoã gh <:145(
vrqw hq ghkruv gx grpdlqh gh ydolglwì gì�ql sdu Ihoohu61

Frpph qrxv o*dyrqv gìmã vljqdoì/ od yduldeoh doìdwrluh [ gh orl qrupdoh Q +�> �, hvw hqwlë0

uhphqw fdudfwìulvìh sdu fhv ghx{ suhplhuv prphqwv � @ H +[, hw �2 @ H

�
+[ � �,2

�
1 Qrxv

udsshorqv txh fhwwh irqfwlrq gh glvwulexwlrq hvw xwlolvì hq �qdqfh fdu hooh hvw idflohphqw pdqlsx0
odeoh/ pdlv lo h{lvwh gh qrpeuhx{ wudydx{ txl suìvhqwhqw ghv dujxphqwv frqwuhglvdqw o*lgìh txh
ohv yduldwlrqv ghv sul{ ghv dfwliv vrqw qrupdx{ +rx orj0qrupdx{,1 Fhod ylhqw qrwdpphqw gx idlw
txh ohv prphqwv g*ruguh 6 hw 7 g*xqh vìulh �qdqflëuh vrqw wuëv gl�ìuhqwv gh fhx{ gh od orl qru0
pdoh1 Od vnhzqhvv ) +rx prphqw fhqwuì g*ruguh 6, hvw xq frh!flhqw g*dv|pìwulh gh od irqfwlrq

6Od ydohxu gh od suredelolwì txl gì�qlw oh grpdlqh gh ydolglwì hvw x
�
?
4

7

�
1
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gh ghqvlwì/ doruv txh od nxuwrvlv � +rx prphqw fhqwuì g*ruguh 7, hvw xqh phvxuh g*dsodwlvvhphqw1
Qrxv dyrqv

) @
H

�
+[ � �,�

�
��

� @
H

�
+[ � �,e

�
�e

Srxu od orl qrupdoh/ ) hw � ydohqw uhvshfwlyhphqw 3 hw 61 Vl ) ? 3 +uhvs1 ) A 3,/ rq glw txh od
glvwulexwlrq hvw dv|pìwultxh ã gurlwh +uhvs1 ã jdxfkh,1 Oruvtxh � hvw vxsìulhxu ã 6/ od glvwulex0
wlrq suìvhqwh ghv txhxhv ìsdlvvhv +hooh hvw ohswr0nxuwltxh,1 Oh judskltxh +5, suìvhqwh gl�ìuhqwhv
irqfwlrqv gh ghqvlwì71 Oruvtxh ohv glvwulexwlrqv suìvhqwhqw ghv txhxhv gh glvwulexwlrq ìsdlvvhv/ oh
txdqwloh � hvw doruv elhq dx ghoã +hq ydohxu devroxh, gx txdqwloh jdxvvlhq fruuhvsrqgdqw1 Suhqrqv
sdu h{hpsoh od �jxuh hq edv ã jdxfkh1 Fhooh0fl frqwlhqw oh judskh ghv irqfwlrqv gh uìsduwlwlrq
srxu oh vhjphqw { 5 ^�6>�5`1 Srxu od orl jdxvvlhqqh/ qrxv yìul�rqv elhq txh oh txdqwloh ã 4( hvw
�5=661 Ru srxu fhwwh ydohxu/ od txdwulëph glvwulexwlrq suìvhqwh xqh ydohxu gh 8( srxu od irqfwlrq
gh uìsduwlwlrq1 Oh txdqwloh ã 4( hvw hq idlw elhq dx0ghoã gh �5=661 Oh judskltxh +6, fruuhvsrqg
ã o*ìyroxwlrq gx frxuv gx wlwuh Edufod|v ghsxlv 4<<71 Qrxv dyrqv hvwlpì od irqfwlrq gh ghqvlwì
ghv yduldwlrqv gx frxuv hw frpsduì fhooh0fl dyhf od irqfwlrq gh ghqvlwì jdxvvlhqqh hvwlpìh sdu od
pìwkrgh ghv prphqwv1 O*hvwlpdwlrq fodvvltxh edvìh vxu ohv ghx{ suhplhuv prphqwv qh shuphw
grqf sdv gh suhqguh hq frpswh ohv txhxhv ìsdlvvhv1

O*ìyroxwlrq gx wlwuh Edufod|v qrxv lqwhushooh vxu oh sureoëph gh od vwdwlrqqdulwì gx surfhvvxv1
Qrxv srxyrqv shqvhu tx*xqh dssur{lpdwlrq jdxvvlhqqh qh shxw íwuh ydolgh txh orfdohphqw1 Fhod
srvh doruv oh sureoëph gh od orqjxhxu gh o*klvwrultxh xwlolvì srxu od YdU sdudpìwultxh1 Ohv
lqvwdqfh uìjohphqwdluhv h{ljhqw xq klvwrultxh g*dx prlqv 4 dq1 Frqwudluhphqw ã o*lgìh iruw
uìsdqgxh txh soxv o*klvwrultxh hvw orqj/ phloohxuh vhud od phvxuh ghv ulvtxhv/ qrxv
shqvrqv txh o*xwlolvdwlrq g*xq klvwrultxh wurs orqj shxw dyrlu ghv frqvìtxhqfhv
qìidvwhv vxu od YdU sdudpìwultxh1 Fdu/ gdqv fh fdv oã/ lo hvw sduidlwhphqw fodlu txh ohv
sursulìwìv g*hujrglflwì hw gh vwdwlrqqdulwì qh vrqw sdv uhvshfwìhv1

O*xwlolvdwlrq gh od orl qrupdoh srxu od YdU sdudpìwultxh q*hq ghphxuh sdv prlqv lqfrq0
wrxuqdeoh1 Xqh pdqlëuh ìyhqwxhooh gh vh udphqhu ã ghv uhqghphqwv jdxvvlhqv d ìwì sursrvì
sdu Jhpdq K1/ G1 Pdgdq hw P1 \ru ^4<<;`1 Ohxu dssurfkh uhsrvh vxu xqh ìfkhooh gh whpsv
doìdwrluh dsshoì exvlqhvv0wlph vrxv odtxhooh ohv dfwliv vxlyhqw xqh gl�xvlrq orj0qrupdoh1 Ohxuv
wudydx{ vrqw uìvxpìv hw suìvhqwìv hq Dqqh{h BB1 Gdqv wrxv ohv fdv/ txh o*dssur{lpdwlrq sdu
od orl qrupdoh qìfhvvlwh xq wudlwhphqw sduwlfxolhu rx qrq/ lo frqylhqw g*dssruwhu xqh dwwhqwlrq
sduwlfxolëuh ã o*hvwlpdwlrq gh od pdwulfh gh fryduldqfh1

7Qrxv dyrqv jìqìuì fhoohv0fl hq xwlolvdqw od irqfwlrq gh ghqvlwì g*Hgjhzruwk +Uxelqvwhlq ^4<<;`, =
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dyhf K od irqfwlrq gh ghqvlwì Elqrpldoh1
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615 O*hvwlpdwlrq gh od pdwulfh gh fryduldqfh

61514 Lqwurgxfwlrq

Qrxv qrwrqv I +wf>Q, od pdwulfh ghv idfwhxuv revhuyìv srxu w @ wf � 4> = = = > wf �Q dyhf

I +wf>Q, @

59999997
I +wf � 4,�

111
I +wf � q,�

111
I +wf �Q,�

6::::::8 +43,

Frqvlgìurqv xqh pdwulfh gldjrqdoh � gh glphqvlrq Q �Q dyhf 4� gldj +�, @ 41 � hvw dsshoìh
od pdwulfh ghv srlgv ghv revhuydwlrqv1 Qrxv gì�qlvvrqv a� hw a	 sdu

a� @ I +wf>Q,��4 +44,

hw

a	 @
�
I +wf>Q,� 4�a��

��
�
�
I +wf>Q,� 4�a��

�
+45,

a� hw a	 vrqw ghx{ hvwlpdwhxuv ghv sdudpëwuhv � hw 	 gh od orl gh glvwulexwlrq Q +�>	,1

Gdqv oh fdguh g*xqh YdU/ qrxv xwlolvrqv jìqìudohphqw ghx{ w|shv gh srlgv =

41 O*dssurfkh vwdqgdug frqvlvwh ã grqqhu oh píph srlgv ã fkdfxqh ghv revhuydwlrqv1 Gdqv
fh fdv/ qrxv dyrqv �?c? @ �? @ �

� 1

51 O*dssurfkh pr|hqqh preloh frqvlvwh ã grqqhu ghv srlgv gl�ìuhqwv hq irqfwlrq ghv srvlwlrqv
ghv revhuydwlrqv1 Soxv od gdwh g*revhuydwlrq hvw uìfhqwh/ soxv oh srlgv dvvrflì hvw lpsru0
wdqw1 Vrxv o*lpsxovlrq gh UlvnPhwulfv/ od pìwkrgh gh od pr|hqqh preloh h{srqhqwlhooh v*hvw
lpsrvìh1 Gdqv fh fdv/ qrxv dyrqv �? @ +4� �,�?3�

��
4� ��

�
1

Oh judskltxh +7, uhsuìvhqwh od irqfwlrq �? srxu Q ìjdo ã 583 mrxuv1 Qrxv frqvwdwrqv txh soxv od
ydohxu gh � hvw shwlwh srxu ohv srlgv h{srqhqwlhov/ soxv ohv revhuydwlrqv uìfhqwhv rqw gh o*lq xhqfh
vxu o*hvwlpdwlrq1 Qrxv uhpdutxrqv dxvvl txh ohv srlgv frqvwdqwv vrqw xq fdv sduwlfxolhu ghv srlgv
h{srqhqwlhov sxlvtxh

olp
b3<�

+4� �,�?3�
� �

4� ��
�
@

4

Q

Qrxv srxyrqv dxvvl qrxv lqwìuhvvhu ã od frqwulexwlrq ghv q suhplëuhv revhuydwlrqv/ f*hvw0ã0gluh
ã od vrpph

[?

�'�
�?1 Vxu oh judskltxh +8,/ qrxv yr|rqv sduidlwhphqw oh fdudfwëuh h{srqhqwlho

gh od pìwkrgh UlvnPhwulfv1 Dlqvl/ srxu � @ 3=<7 +ydohxu uhwhqxh sdu UlvnPhwulfv,/ 83( ghv srlgv
frqfhuqhqw ohv 45 suhplëuhv revhuydwlrqv81

8D wlwuh frpsoìphqwdluh/ :8( hw <8( ghv srlgv fruuhvsrqghqw dx{ 56 hw 7< suhplëuhv revhuydwlrqv1
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61515 Xq h{huflfh gh edfnwhvwlqj

Fh sdudjudskh v*dwwdfkh ã gìwhuplqhu od pdqlëuh rswlpdoh gh fdofxohu od pdwulfh gh fryd0
uldqfh1 Qrwuh dssurfkh vh edvh vxu oh fdofxo gx qrpeuh g*h{fhswlrqv revhuyìhv vxu xq klvwrultxh
ghv frxuv g*ìwdeolvvhphqwv �qdqflhuv ghsxlv 4<<71

Qrxv qrxv sodêrqv gdqv oh fdguh g*xqh YdU dqdo|wltxh vrxv o*k|srwkëvh gh uhqghphqwv
jdxvvlhqv1 Qrxv vrpphv grqf hq phvxuh gh gìwhuplqhu xq lqwhuydooh gh frq�dqfh ã xqh fhuwdlqh
suredelolwì ã sduwlu ghv ghx{ suhplhuv prphqwv1 Qrxv frpsdurqv lfl gh pdqlëuh txdolwdwlyh
od ydolglwì gh fhv lqwhuydoohv gh frq�dqfh vhorq od pìwkrgh fkrlvlh srxu o*hvwlpdwlrq ghv ghx{
suhplhuv prphqwv1 Ohv uìvxowdwv txl vxlyhqw shuphwwhqw gh ylvxdolvhu gh pdqlëuh g|qdpltxh ohv
fdudfwìulvwltxhv vxu od YdU dvvrflìhv ã fhv pìwkrghv1

Ohv hvwlpdwhxuv uhwhqxv srxu oh fdofxo ghv uhqghphqwv pr|hqv hw ghv yrodwlolwìv vrqw ohv
pìwkrghv gh srlgv frqvwdqwv hw gh srlgv h{srqhqwlhov +� @ 3=<7,1 O*hqmhx lqkìuhqw dx fkrl{ gh
od pìwkrgh g*hvwlpdwlrq gh fhv sdudpëwuhv hvw fdslwdo > lo v*djlw g*rewhqlu xqh uìdfwlylwì rswlpdoh
dx{ yduldwlrqv gx pdufkì/ wrxw hq frqvhuydqw xqh lqhuwlh vx!vdqwh srxu qh sdv wurs vxu rx
vrxv0hvwlphu ohv yduldwlrqv srvvleohv1 D sulrul/ xqh pìwkrgh uhsrvdqw vxu ghv srlgv frqvwdqwv
dffxvhud xq shwlw shx gh uhwdug srxu uìkdxvvhu vrq qlyhdx gdqv xqh sìulrgh ã iruwh yrodwlolwì1
Gh píph/ od pìwkrgh uhsrvdqw vxu ghv srlgv h{srqhqwlhov ulvtxh gh odujhphqw vxu0hvwlphu od
YdU dsuëv xqh frxuwh sìulrgh g*djlwdwlrq1

D�q g*looxvwuhu fh skìqrpëqh/ qrxv sursrvrqv sdu od vxlwh g*ìwxglhu oh qrpeuh g*h{fhswlrqv
revhuyìhv vxu oh frxuv gh fhuwdlqv ìwdeolvvhphqwv �qdqflhuv sdu sìulrgh1 Xqh h{fhswlrq hvw gì�qlh
frpph xqh ydohxu gx wlwuh hq ghkruv gh o*lqwhuydooh gh frq�dqfh suìyx1 Qrxv frqvlgìurqv ohv fdv
gh srvlwlrqv orqjxhv hw frxuwhv vxu xq wlwuh/ fh txl qrxv dpëqh ã gì�qlu ghv eruqhv vxsìulhxuhv
hw lqiìulhxuhv gh qrwuh lqwhuydooh1 Qrxv qrxv vrpphv dwwdfkìv ã uhvshfwhu ohv fulwëuhv txdqwlwdwliv
gh od Frpplvvlrq Edqfdluh srxu oh fdofxo gh od YdU1 Dlqvl dyrqv qrxv uhwhqx xq qlyhdx gh
frq�dqfh gh 4( vxu xqh sìulrgh gh gìwhqwlrq gh 4 mrxu1 Gh píph/ o*hvwlpdwlrq ghv prphqwv
ghv glvwulexwlrqv ghv uhqghphqwv txrwlglhqv rqw ìwì fdofxoìv vxu xq klvwrultxh g*xq dq uhqrxyhoì
wrxv ohv wurlv prlv1 Wrxw fhfl qrxv d shuplv gh gìwhuplqhu ohv vìulhv ghv ghx{ eruqhv O� hw O_

gh qrwuh lqwhuydooh srxu ohv uhqghphqwv mrxuqdolhuv =

O�
| @ �| ��3� +3=8(,� �|

O_
| @ �| .�3� +3=8(,� �|

rü �3� +3=8(, hvw oh txdqwloh ã 318( gh od orl qrupdoh fhqwuìh uìgxlwh +�3� +3=8(, * 5=8:8,1 �|
hw �| vrqw uhvshfwlyhphqw od pr|hqqh hw o*ìfduw0w|sh hvwlpìv gx uhqghphqw ã o*lqvwdqw w1

Qrxv vrpphv doruv hq phvxuh gh gìwhuplqhu ohv ydohxuv xs hw grzq gx frxuv ã 4 mrxu dyhf xq
lqwhuydooh gh frq�dqfh gh <<(1 Qrxv frpswrqv doruv oh qrpeuh gh irlv rü oh wlwuh hvw vruwl gh fhw
lqwhuydooh vxu fkdtxh sìulrgh gh 6 prlv +hqylurq 93 mrxuv,1 Ohv judskltxhv vxlydqwv uhsuìvhqwhqw
ohv prxyhphqwv ghv wlwuhv ghv judqgv ìwdeolvvhphqwv �qdqflhuv sdu udssruw dx{ lqwhuydoohv fdo0
fxoìv dyhf ohv srlgv frqvwdqwv hw h{srqhqwlhov/ dlqvl txh oh qrpeuh g*h{fhswlrqv frqvwdwìv dx
frxuv ghv sìulrghv1 Fhfl qrxv grqqh xqh erqqh lgìh ghv dydqwdjhv hw lqfrqyìqlhqwv ghv ghx{
pìwkrghv g*hvwlpdwlrq ghv prphqwv1 Hq idlw/ o*h{hpsoh gh od Vrflìwì Jìqìudoh hvw sduwlfxolë0
uhphqw lqwìuhvvdqw/ sxlvtx*lo frpsruwh xqh orqjxh sìulrgh gh vwdjqdwlrq shqgdqw odtxhooh ohv
ghx{ pìwkrghv vrqw ìtxlydohqwhv hw shuirupdqwhv1 Dx{ suhplhuv fkrfv/ od pìwkrgh dx{ srlgv
frqvwdqwv uìdjlw wurs wdug hw dffxvh 6 hw 8 h{fhswlrqv vxu 93 revhuydwlrqv +sìulrghv < hw 43,/
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doruv txh od pìwkrgh dx{ srlgv h{srqhqwlhov hqfdlvvh wuëv elhq oh fkrf1 Gh píph/ oruv gh od
fulvh gh o*ìwì 4<<; +sìulrgh 49,/ od pìwkrgh dx{ srlgv frqvwdqwv uìdjlw ehdxfrxs wurs wdug hw qh
sdvvh sdv oh edfnwhvwlqj1 G*xq dxwuh f÷wì ohv oìjëuhv sìulrghv gh  rwwhphqwv vxlylhv gh euxvtxhv
yduldwlrqv phwwhqw hq gìidxw ohv srlgv h{srqhqwlhov +sìulrghv 44 hw 4;,1 Gx idlw g*xqh sìulrgh/
píph frxuwh/ uhodwlyhphqw fdoph/ od yrodwlolwì fdofxoìh ã sduwlu ghv srlgv h{srqhqwlhov d wurs ylwh
fkxwì hw vrxv0hvwlph ohv yduldwlrqv srvvleohv gx frxuv1 Hq�q/ qrxv ghyrqv phqwlrqqhu oh fdv gh od
sìulrgh 9 txl fruuhvsrqg ã xqh sìulrgh gh vwdelolwì h{fhswlrqqhooh/ fh txl hqwudñqh xqh yduldqfh
srxu od sìulrgh : txdvl qxooh oruvtxh fhooh0fl hvw fdofxoìh dyhf od pìwkrgh ghv srlgv h{srqhqwlhov1
Fhod h{soltxh oh qrpeuh g*h{fhswlrqv uhodwlyhphqw ìohyì gh od YdU UlvnPhwulfv vxu fhwwh sìulrgh
uhodwlyhphqw fdoph1

Ilj1 9=

O*h{hpsoh gh od Vrflìwì Jìqìudoh looxvwuh od qìfìvvlwì hw od gl!fxowì g*rewhqlu ã od irlv gh od
uìdfwlylwì oruv gh sìulrghv g*djlwdwlrqv hw gh o*lqhuwlh srxu ohv idxvvhv sìulrghv gh fdoph1 UlvnPh0
wulfv qrxv uhfrppdqgh gh suhqguh � @ 3=<7= Fhfl lpsoltxh txh <8( gh o*lqirupdwlrq hvw frqwhqxh
gdqv ohv wurlv ghuqlhuv prlv1 Rxwuh oh idlw txh fhod srvh txhotxhv sureoëphv srxu o*hvwlpdwlrq
ghv pdwulfhv gh fryduldqfh gh glphqvlrq wurs judqgh/ rq shxw v*lqwhuurjhu vxu od pìprluh gh
whov surfhvvxv1 Hq h�hw/ píph vl ohv wrxwhv ghuqlëuhv lqirupdwlrqv frqwulexhqw ìqrupìphqw ã od
gìwhuplqdwlrq gx prphqw/ vljqh gh uìdfwlylwì iruwh/ ohv lqirupdwlrqv gh soxv gh wurlv prlv qh
mrxhqw soxv dxfxq u÷oh/ vljqh gh idleoh lqhuwlh1

Ohv uìvxowdwv txl vxlyhqw wudlwhqw grqf gh o*lq xhqfh gh � vxu od txdolwì gh od YdU dqdo|wltxh1
Qrxv dyrqv idlw ydulhu � gh 31< ã 31<<</ hw qrxv dyrqv frpsduì oh qrpeuh g*h{fhswlrqv revhuyìhv
vxu ohv sìulrghv gh wurlv prlv vxlydqw o*hvwlpdwlrq ghv prphqwv1 Vdqv srxu dxwdqw txh fh uìvxowdw
sxlvvh íwuh jìqìudolvì/ o*ìwxgh ghv vìulhv ghv frxuv vxu ohv ìwdeolvvhphqwv �qdqflhuv srxvvh ã fkrlvlu
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xq frh!flhqw � idyrulvdqw xqh pìprluh soxv orqjxh/ f*hvw�ã0gluh xqh lqhuwlh soxv lpsruwdqwh1 Lo
vhpeoh/ gh pdqlëuh txdolwdwlyh/ txh od ydohxu rswlpdoh gh fh frh!flhqw gdqv fh fdv
oã vrlw gh o*ruguh gh 3=<91

Qrxv qrwrqv/ wrxwhirlv/ txh od ydohxu rswlpdoh gh � hvw vxvfhswleoh gh ydulhu
vhorq ohv pdufkìv91 Dxvvl/ oh frh!flhqw rewhqx qh shxw íwuh dgdswì srxu o*hqvhpeoh
ghv vìulhv �qdqflëuhv1 Qrxv frqvhloorqv soxw÷w xqh ìwxgh gx pdufkì ã frqvlgìuhu dx
suìdodeoh/ txl shuphwwudlw gh gìwhuplqhu oh � rswlpdo1

Ilj1 :=

616 Xqh uì h{lrq vxu ohv YdUv uìhooh hw hvwlpìh

Od Ydoxh0dw0Ulvn dqdo|wltxh sursrvìh sdu UlvnPhwulfv frqqdñw xq yìulwdeoh vxffìv > fh vxffëv
surylhqw hq sduwlh gh vd vlpsolflwì ã íwuh lpsoìphqwìh1 Hq h�hw/ gëv oruv tx*rq vxssrvh od
qrupdolwì ghv glvwulexwlrqv ghv uhqghphqwv ghv dfwliv wudlwìv/ od gl!fxowì qh uìvlgh soxv txh
gdqv o*hvwlpdwlrq gh od pdwulfh gh fryduldqfh gh fhv dfwliv1 Xqh irupxoh dqdo|wltxh/ edvìh vxu
ohv txdqwlohv gh od orl qrupdoh fhqwuìh uìgxlwh/ qrxv uhqvhljqh doruv vxu oh ulvtxh joredo gx
sruwhihxlooh1

9Fhwwh ìwxgh d gìmã ìwì phqìh sdu UlvnPhwulfv/ hw phw hq ìylghqfh ghv gl�ìuhqfhv qrwdeohv gh b vhorq ohv
pdufkìv +sodfhv �qdqflëuhv hw surgxlwv, hw od sìulrgh gh gìwhqwlrq1 b ' f�be hvw xqh ydohxu pr|hqqh edvìh vxu xq
fulwëuh gh prlqguhv fduuìv gh od yduldqfh txrwlglhqqh ghv uhqghphqwv1 Gdqv oh fdguh gh od YdU/ qrxv shqvrqv txh
fh fulwëuh q*hvw sdv oh soxv dssursulì hw tx*lo hvw suìiìudeoh gh frqvlgìuhu xq fulwëuh gh plqlplvdwlrq gx qrpeuh
g*h{fhswlrqv1
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Ilj1 ;=

Xq sureoëph shx derugì gdqv od olwwìudwxuh hvw o*lq xhqfh gh od suìflvlrq gh od pdwulfh gh
fryduldqfh vxu fhooh gh od YdU rewhqxh1 Ru od txdolwì gh o*hvwlpdwlrq e	 gh od pdwulfh gh fryduldqfh
	 hvw hvvhqwlhoohphqw irqfwlrq gx qrpeuh g*revhuydwlrqv gh o*klvwrultxh Q hw gx qrpeuh g*dfwliv
wudlwìv gdqv xq sruwhihxlooh grqqì N1 Vl rq vxssrvh 	 frqvwdqw/ lo vhpeoh ìylghqw txh e	 vhud xq
phloohxu hvwlpdwhxu gh 	/ oruvtxh Q ghylhqw judqg hw N shwlw1 Lqwxlwlyhphqw/ rq ghylqh txh od
YdU rewhqxh vhud doruv xqh phloohxuh phvxuh ghv ulvtxhv hqfrxuxv1

Frqvlgìurqv oh fdv h{wuíph rü N A Q 1 Od pdwulfh e	 hvw doruv vlqjxolëuh:/ doruv txh 	 qh o*hvw
sdv1 Fhfl lpsoltxh tx*lo h{lvwh ghv sruwhihxloohv ulvtxìv gdqv od uìdolwì d|dqw xqh YdU hvwlpìh
qxooh1 Fhw h{hpsoh looxvwuh o*lpsruwdqfh srxu xqh fhooxoh gh frqwu÷oh ghv ulvtxhv gh frqqdlwuh
o*huuhxu uìvlgxhooh dsuëv hvwlpdwlrq gh od YdU1 Qrwuh gìpdufkh v*dwwdfkhud grqf ã phvxuhu gh
pdqlëuh txdqwlwdwlyh od txdolwì gh od YdU fdofxoìh1 Soxv suìflvìphqw/ qrxv ìwxglhurqv ohv ghx{
fdv vxlydqwv =

� Oh sruwhihxlooh pd{lplvh oh ulvtxh uìho vrxv ohv frqwudlqwhv gh ulvtxh lqwhuqhv1

� Oh sruwhihxlooh pd{lplvh oh uhqghphqw vrxv ohv frqwudlqwhv gh ulvtxh lqwhuqhv1

: eP hvw gh od iruph

eP '
�

�
f� uf

rü f hvw xqh pdwulfh gh glphqvlrq � fg1 Rq hq gìgxlw txh =

h@?}EeP� $ � 	 g

doruv txh od pdwulfh hvw gh glphqvlrq g1
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Qrxv ìwxglhurqv gdqv ohv ghx{ fdv oh srxufhqwdjh gh od YdU uìhooh h{soltxì sdu od YdU
hvwlpìh1 Od gìpdufkh wkìrultxh suìvhqwìh sdu od vxlwh v*lqvsluh hvvhqwlhoohphqw ghv wudydx{ gh
Mx hw Shduvrq ^4<<;` hw uhsuhqg ohxu ìwxgh hq frqvlgìudqw xq fdguh soxv odujh1 Hq sduwlfxolhu/ ohv
dxwhxuv lpsrvhqw dx{ sruwhihxloohv xqh frqwudlqwh lqgìshqgdqwh ghv prqwdqwv jìuìv hw vxssrvhqw
ghv yduldwlrqv ghv sul{ jdxvvlhqqhv1 Qrxv dyrqv whqwì gh surorqjhu fhv uìvxowdwv hq dssoltxdqw
xqh frqwudlqwh vxssoìphqwdluh ã xqh YdU vrxv uhqghphqwv jdxvvlhqv1

61614 Qrwdwlrqv0 YdU hvwlpìh 0 YdU uìhooh

6161414 Qrwdwlrqv Qrxv frqvlgìurqv xq wudghu txl wudlwh vxu N dfwliv lqglfìv sdu n/ grqw
ohv sul{ ã xqh gdwh w vrqw qrwìv s&| 1 Qrxv vxssrvrqv txh ohv uhqghphqwv

u&| @
s&| � s&|3�

s&|3�
+46,

vxlyhqw xqh orl qrupdoh pxowlydulìh1 Dlqvl/ rq gì�qlw U| oh yhfwhxu doìdwrluhN�4 gh frpsrvdqwhv
u&| gh pr|hqqh � hw gh pdwulfh gh yduldqfh0fryduldqfh 	1

Rq uhsuìvhqwh xq sruwhihxlooh sdu xq yhfwhxu $| ã N glphqvlrqv fruuhvsrqgdqw dx{ vrpphv
lqyhvwlhv gdqv fkdfxq ghv wlwuhv n1 Od ydohxu gx sruwhihxlooh vhud qrwì S| dyhf =

S| @
g[
&'�

z&
| � s&| +47,

Rq shxw ìjdohphqw v*lqwìuhvvhu dx uhqghphqw joredo gx sruwhihxlooh $ jìuì sdu oh wudghu1 Rq hvw
doruv dphqì ã lqwurgxluh oh yhfwhxu � ã N frpsrvdqwhv/ uhsuìvhqwdqw od sduw gx sruwhihxlooh
lqyhvwl gdqv oh wlwuh n1 Soxv iruphoohphqw rq d =

�&| @
z&
| � s&|

gS
&'�

z&
| � s&|

+48,

Vl $ uhvwh frqvwdqw hqwuh fkdtxh sìulrgh w � 4 hw w/ oh uhqghphqw joredo gx sruwhihxlooh v*ìfulw
doruv gh pdqlëuh vlpsoh =

[| @
S| � S|3�

S|3�
@

g[
&'�

�&| � u&| +49,

6161415 Ydoxh0dw0Ulvn uìhooh Od ghuqlëuh h{suhvvlrq rewhqxh uhqg frpswh gx fdudfwëuh
jdxvvlhq gx uhqghphqw gx sruwhihxlooh1 Ru/ od YdU hvw xqh phvxuh gx ulvtxh ã xqh fhuwdlqh
suredelolwì gh od ydohxu gx sruwhihxlooh1 Lo uhylhqw dx píph g*ìwxglhu oh uhqghphqw hw rq gì�qlud
doruv od YdU ã {( frpph oh txdqwloh ã {( gh od glvwulexwlrq gx uhqghphqw/ f*hvw ã gluh

S+[| ? YdU%, @ { +4:,
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O*xq ghv lqwìuíwv sulqflsdx{ gx fdv jdxvvlhq uìvlgh gdqv oh idlw txh wrxwh od glvwulexwlrq gh[
hvw gìwhuplqìh sdu vhv ghx{ suhplhuv prphqwv1 Rq shxw doruv gìgxluh od YdU g*xq sruwhihxlooh
ã sduwlu gx txdqwloh {( gh od orl qrupdoh fhqwuìh uìgxlwh1 Qrxv vxssrvrqv sdu od vxlwh txh oh
suhplhu prphqw gh[| hvw qxo/ txlwwh ã frqvlgìuhu xqh yduldeoh wudqvodwìh gh �1 Rq rewlhqw doruv/
srxu xq sruwhihxlooh hqwlëuhphqw gìwhuplqì sdu � =

YdU% @ n%
s
��	� +4;,

rü �� hvw od wudqvsrvìh gh � hw n hvw oh txdqwloh {( gh od orl qrupdoh fhqwuìh uìgxlwh1 Sdu
h{hpsoh/ srxu { @ 4(/ rq d n�I @ �5=6591

6161416 Ydoxh0dw0Ulvn hvwlpìh Od frqwudlqwh lpsrvìh dx wudghu vxu vrq sruwhihxlooh qìfhv0
vlwh g*hvwlphu od pdwulfh gh yduldqfh0fryduldqfh gx pdufkì1 O*hvwlpdwhxu rewhqx shuphw doruv
gh fdofxohu xqh YdU hvwlpìh txl hvw fhooh txh oh wudghu ghyud uhvshfwhu =

_YdU% @ n%

s
��e	� +4<,

Lo dssdudlw fodluhphqw txh vhorq o*hvwlpdwlrq gh 	/ od YdU fdofxoìh shxw vxu rx vrxv0hvwlphu ohv
yìulwdeohv ulvtxhv ã frxyulu1 Qrxv uhwlhqgurqv sdu od vxlwh e	 gh od iruph

e	 @
�[
|'�

�|U|U
�
| +53,

ohv �| ìwdqw ghv srlgv dvvrflìv dx{ revhuydwlrqv vhorq ohxu uìfhqfh hw whov txh
�[
|'�

�| @ 4 +54,

Qrxv qrxv lqwìuhvvhurqv soxv sduwlfxolëuhphqw dx fdv �| @ �
� hw dx fdv �| @ +4� �,�| dyhf � ? 4

hw Q vx!vdpphqw judqg srxu txh od vrpph mxvtx*d Q vrlw surfkh gh od vrpph lq�qlh1 Gdqv
fh ghuqlhu fdv/ erxv vxlyurqv ohv frqvhlov gh M1S1 Prujdq gdqv ohxu pìwkrgrorjlh UlvnPhwulfvA�

^:6` hw fkrlvlurqv � @ 3=<71

Gx idlw ghv frqwudlqwhv lpsrvìhv tx*lo d sx revhuyhu shqgdqw xqh fhuwdlqh sìulrgh rx wrxw
vlpsohphqw gh o*klvwrultxh ghv frxuv txl oxl vrqw dffhvvleohv/ xq wudghu shxw ghylqhu rx gx prlqv
dyrlu xqh erqqh dssur{lpdwlrq gh o*hvwlpdwhxu gh od pdwulfh gh yduldqfh0fryduldqfh xwlolvìh sdu
oh frqwu÷oh ghv ulvtxhv1 Fh wudghu shxw doruv fkrlvlu gh pd{lplvhu vrq ulvtxh rx vrq uhqghphqw/
frqqdlvvdqw 	/ wrxw hq vdwlvidlvdqw dx{ frqglwlrqv lpsrvìhv sdu e	= Od gìpdufkh fkrlvlh gdqv
ohv sduwlhv ã vxlyuh whqwhud grqf gh phvxuhu oh eldlv pd{lpxp txh shxw rewhqlu xq wudghu gdqv
fkdfxq ghv ghx{ vfhqdull frqvlgìuìv1

61615 Fdofxo gx eldlv pd{lpxp

Qrxv frqvlgìurqv lfl oh sluh vfìqdulr/ gx srlqw gh yxh gh od fhooxoh gh frqwu÷oh ghv ulvtxhv1
Qrxv fkhufkrqv oh sruwhihxlooh txl suhqqh oh soxv gh ulvtxh uìho/ wrxw hq uhvshfwdqw ohv frqwudlqwhv
lqwhuqhv ìydoxìhv sdu e	= Dxwuhphqw glw/ qrxv lpdjlqrqv tx*xq wudghu frqqdlvvh od yìulwdeoh
pdwulfh gh yduldqfh0fryduldqfh; hw sur�wh gh fhwwh lqirupdwlrq srxu suhqguh oh soxv gh ulvtxh
srvvleoh1 Fhwwh vlwxdwlrq vh udpëqh ã xq surjudpph gh pd{lplvdwlrq vrxv frqwudlqwhv1

; Lo vhpeoh gx prlqv udlvrqqdeoh gh shqvhu tx*xq wudghu srvvëgh g*dydqwdjh g*lqirupdwlrq vxu fhuwdlqhv fruuì0
odwlrqv hqwuh ohv wlwuhv1 Rq shxw doruv oìjlwlphphqw oxl dffrughu xqh phloohxu dssur{lpdwlrq gh P�
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6161514 Fdofxo wkìrultxh Qrxv fkhufkrqv lfl ã pd{lplvhu od yduldqfh uìhooh vxu xq hqvhpeoh
gh uìsduwlwlrq gx sruwhihxlooh yìul�dqw xqh yduldqfh hvwlpìh phvxuìh1 Soxv iruphoohphqw/ qrxv
fkhufkrqv

pd{k
�
��	�

�
v1f1

;?= ��e	� � f
gS
�'�

�� @ 4

+55,

Qrxv qrwhurqv �W/ od vroxwlrq gh fh surjudpph hw *� hw *2 ohv frh!flhqwv gh Odjudqjh
dvvrflìv dx{ frqwudlqwhv1 Ohv frqglwlrqv gx suhplhu ruguh grqqhqw =;AA?AA=

	�W �*�e	�W � )2
2 4 @ 3

�W�e	�W � f
gS
�'�

�W� @ 4

+56,

rü 4 hvw oh yhfwhxu ã N glphqvlrqv frpsrvì gh 41 Hq pxowlsoldqw od suhplëuh h{suhvvlrq sdu �W�

ã jdxfkh gdqv xq fdv hw sdu 	3� gdqv o*dxwuh fdv/ fhv ghuqlëuhv frqglwlrqv lpsoltxhqw gh soxv =+
�W�	�W @ *�f.

)2
2

	3�e	�W @ �
)�
�W � )2

2)�
	3�4

+57,

Od suhplëuh ghv ghx{ ìtxdwlrqv qrxv uhqvhljqhqw vxu od yduldqfh uìhooh gx sruwhihxlooh oh soxv
ulvtxì1 Qrxv srxyrqv od frpsduhu ã od yduldqfh hvwlpìh pd{lpdoh lpsrvìh sdu oh frqwu÷oh ghv
ulvtxhv/ hq o*rffxuhqfh f= Od gl!fxowì gh od wåfkh uìvlgh gìvrupdlv gdqv od gìwhuplqdwlrq od
prlqv frþwhxvh ghv frh!flhqwv gh Odjudqjh1

6161515 K|srwkëvh g*dssur{lpdwlrq Ohv h{suhvvlrqv rewhqxhv vrqw shx frpprghv g*xwl0
olvdwlrq hw ohv vlpxodwlrqv tx*hoohv hqjhqguhqw gìshqghqw gh qrpeuhx{ sdudpëwuhv +pdwulfh 	>
frh!flhqw f,1 Oh whpsv gh fdofxo txh uhtxlhuw o*ìwxgh frpsoëwh gh fh sureoëph ghylhqw doruv
wuëv judqg1 Srxu uhpìglhu ã fhfl/ [lrjzhl Mx hw Qhlo G1 Shduvrq ^;3` vxssulphqw xqh frqwudlqwh1
Oh sureoëph srvvëgh doruv xqh vroxwlrq dqdo|wltxh hw vh udpëqh ã xq fdofxo gh ydohxuv sursuhv
gh pdwulfhv ã vlpxohu1 Ohxu dssurfkh uhylhqw ã �{hu xqh frqwudlqwh gh ulvtxh lqgìshqgdqwh gx
qlyhdx ghv prqwdqwv jìuìv1 Qrxv lpsrvrqv dx sruwhihxlooh gh qh sdv dyrlu xqh YdU hvwlpìh
vxsìulhxuh ã xq vhxlo devrox/ hw qrxv fkhufkrqv ã pd{lplvhu oh ulvtxh uìho gx sruwhihxlooh/ grqw
od ydohxu q*hvw sdv �{ìh hw v*dgdswh hq irqfwlrq gh f> 	 hw e	= G*xq srlqw gh yxh pdwkìpdwltxh/
qrxv uhsuhqrqv ohv h{suhvvlrqv rewhqxhv hq +56, hw hq +57, gdqv ohvtxhoohv qrxv vxssrvrqv txh )2

2
hvw qìjoljhdeoh ghydqw wrxv ohv dxwuhv whuphv1 Fhfl uhylhqw ã vxssrvhu txh od ghx{lëph frqwudlqwh
lqwhuylhqw shx gdqv oh odjudqjlhq/ hw txh od yduldqfh pd{lpdoh rewhqxh vdqv whqlu frpswh gh
fhwwh frqwudlqwh +l1h1 mxvwh dvwuhlqwh ã o*hoolsvrògh ��e	� � f, hvw shx ìorljqìh gh fhooh rewhqxh
hq vh uhvwuhljqdqw ìjdohphqw ã o*k|shusodq ��4 @ 4=

Fhwwh dssur{lpdwlrq shuphw g*lghqwl�hu soxv idflohphqw *� hw g*dyrlu ã idluh ghv vlpxodwlrqv
qìfhvvlwdqw prlqv gh whpsv gh fdofxo1 Hq h�hw/ ohv frqglwlrqv +57, vh uìvxphqw ã+

�W
�

	�W @ *�f

	3�e	�W @ �
)�
�W

+58,
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Od ghx{lëph h{suhvvlrq vrxoljqh oh idlw txh �W hvw yhfwhxu sursuh gh 	3�e	/ hw vxuwrxw txh
�
)�

hvw ydohxu sursuh gh od píph pdwulfh1 Od uhfkhufkh gh od soxv judqgh yduldqfh uìhooh uhylhqw
doruv dx fdofxo gh od soxv shwlwh ydohxu sursuh g*xqh pdwulfh hvwlpìh1 Oh fkrl{ gh od soxv shwlwh
sdupl ohv ydohxuv sursuhv vdwlvidlw dx{ frqglwlrqv gx vhfrqg ruguh gx sureoëph gh pd{lplvdwlrq
vrxv frqwudlqwhv1

O*xqh ghv frqvìtxhqfhv lpsruwdqwhv gh fhwwh k|srwkëvh shuphw g*dyrlu ã vlpxohu ghv wludjhv
gh pdwulfhv hvwlpìhv txl qh wlhqqhqw sdv frpswh gh od yìulwdeoh pdwulfh gh yduldqfh0fryduldqfh
	= Hq idlw/ oh fdofxo ghv ydohxuv sursuhv gh 	3�e	 qh qìfhvvlwh sdv gh frqqdlwuh 	= Fhod ylhqw gx
idlw txh qrxv hvwlprqv

e	 @
�[
|'�

�|U|U
�
| +59,

dyhf U| txl vxlw xqh orl qrupdoh pxowlydulìh fhqwuìh gh pdwulfh gh yduldqfh fryduldqfh 	= Qrxv
srxyrqv grqf ìfuluh e	 gh od pdqlëuh vxlydqwh

e	 @ 	�*2

#
�[
|'�

�|}| � }�|
$
	�*2 +5:,

rü }| vxlw xqh orl qrupdoh pxowlydulìh fhqwuìh uìgxlwh lqgìshqgdqwh ghv dxwuhv }�1 Qrxv qrwrqv
_L+N>Q, od pdwulfh doìdwrluh txl qh gìshqg txh gh N hw Q gì�qlh sdu

_L+N>Q, @
�[
|'�

�| }| � }�| +5;,

Od pdwulfh 	3�e	 v*ìfulw grqf 	3�*2 _L+N>Q,	�*2> hw rq hq gìgxlw txh

Vs+	3�e	, @ Vs+ _L+N>Q,, +5<,

Hq sduwlfxolhu od soxv shwlwh ydohxu sursuh gh 	3�e	 hvw od soxv shwlwh ydohxu sursuh gh _L+N>Q,=

6161516 Vlpxodwlrqv

Vlpxodwlrqv vrxv dssur{lpdwlrq Qrxv idlvrqv ydulhu N gh 43 ã 433 wlwuhv dyhf xq sdv
gh 43/ hw Q gh 433 ã 833 revhuydwlrqv hw xq sdv gh 831 Gdqv fkdfxqh ghv frq�jxudwlrqv qrxv
uìdolvrqv 8333 vlpxodwlrqv gh pdwulfhv gh fryduldqfh hvwlpìh +l1h gh wludjhv gh pdwulfh _L+N>Q,,1
Srxu fhv pdwulfhv vlpxoìhv/ qrxv fdofxorqv od soxv shwlwh ydohxu sursuh1

Fh wudydlo qrxv shuphw g*ìwxglhu od glvwulexwlrq gh od sduw gh od Ydoxh0dw0Ulvn uìhooh frxyhuwh
sdu od Ydoxh0dw0Ulvn hvwlpìh1 Hq h�hw/ Qrxv dyrqv

_YdU%

YdU%
@

n%
s
�W� e	�W

n%
s
�W�	�W

@
s
*� +63,

O*lq xhqfh furlvìh gh N hw Q vxu od pr|hqqh hw o*ìfduw0w|sh gh fh udwlr vh gìgxlw ghv ghx{
judskhv vxlydqwv1 Srxu xqh ohfwxuh soxv suìflvh ghv ydohxuv gh od vxuidfh/ ohv wdeohv uhodwlyhv ã
fhv judskltxhv vrqw suìvhqwìhv hq dqqh{h E1
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Fdv gh od pdwulfh gh fryduldqfh hvwlpìh dyhf �| @
�
�

Gdqv oh fdv rü ohv revhuydwlrqv sëvhqw wrxv oh píph srlgv/ o*lq xhqfh gh Q hvw ìylghqwh1
Gx idlw txh qrxv frqvlgìurqv od pdwulfh 	 ã hvwlphu frqvwdqwh vxu qrwuh ìfkdqwloorq/ lo hvw fodlu
tx*xq klvwrultxh soxv orqj shuphw gh uìgxluh ohv huuhxuv g*hvwlpdwlrqv ghv gl�ìuhqwhv fryduldqfhv
ã fdofxohu1 Dlqvl/ ãN �{ì/ rq shxw oluh oh qrpeuh g*revhuydwlrqvQ+N, qìfhvvdluhv srxu plqlplvhu
ã xq fhuwdlq vhxlo ohv ulvtxhv qrq frxyhuwv sdu od YdU1 Xqh dxwuh idêrq gh oluh fhv lqirupdwlrqv
hvw gh frqvlgìuhu oh udwlr V@+ er|�6�ee

V@+ o�ee,,e frpph o*lqyhuvh gx frh!flhqw tx*lo idxw dssoltxhu ã od YdU
hvwlpìh srxu rewhqlu od yìulwdeoh YdU1

Judskltxhphqw/ rq uhpdutxh xqh frqyhujhqfh wuëv idleoh gx udwlr yhuv 4 dyhf wrxw gh píph
xqh iruwh shqwh srvlwlyh srxu ghv shwlwv Q= Gh soxv/ od vxuidfh gh o*ìfduw0w|sh gh fh udwlr ghylhqw
wuëv ylwh uhodwlyhphqw vwdeoh dxwrxu gh shwlwhv ydohxuv1 Oh udssruw ìfduw0w|sh2pr|hqqh hvw doruv
gh o*ruguh gh 6� 4332= Fhfl whqg yhuv od gìwhuplqdwlrq g*xq Q rswlpdo/ sdv wurs frxwhx{/ dyhf
xqh huuhxu g*hvwlpdwlrq phvxuìh hw xqh frqqdlvvdqfh gh fhwwh huuhxu dvvh} vþuh1

Ohv frqvhlov gh UlvnPhwulfvA� ^:6` lqflwhqw ã dvvljqhu ghv srlgv dx{ revhuydwlrqv1 Fhwwh
pdqrhxyuh shuphw gh uhqguh frpswh gx f÷wì g|qdpltxh gh od yìulwdeoh pdwulfh gh yduldqfh0
fryduldqfh1 Hq dffrugdqw g*dydqwdjh g*lpsruwdqfh dx{ lqirupdwlrqv ohv soxv uìfhqwhv/ rq uìgxlw
o*lqhuwlh gxh ã xq klvwrultxh wurs orqj1 Od frqwuhsduwlh g*xqh whooh dssurfkh hvw od shuwh vljql�0
fdwlyh g*revhuydwlrqv dssruwdqw gh o*lqirupdwlrq1 Hq h�hw/ vl rq frqvlgëuh ghv srlgv gh od iruph
�| @ +4� �,�| rq shxw vh idluh xqh lgìh wuëv suìflvh gh o*lqhuwlh vljql�fdwlyh hq irqfwlrq gh � > ohv
W ghuqlëuhv revhuydwlrqv frpswdqw srxu +4� �A , gh o*hqvhpeoh ghv srlgv1 Dxwuhphqw glw/ srxu
� @ 3=<7> <8( gh o*lqirupdwlrq uhwhqxh vh wurxyh gdqv ohv 78 ghuqlëuhv revhuydwlrqv hw <<( gdqv
ohv :8 ghuqlëuhv1 Rq ghylqh doruv txh gdqv xq who prgëoh o*lq xhqfh gh Q vh ihud ehdxfrxs prlqv
vhqwlu1 Fh skìqrpëqh vh wudgxlw h�hfwlyhphqw sdu o*rewhqwlrq gh frxuehv uhodwlyhphqw sodwhv gx
udwlr V@+ er|�6�ee

V@+ o�ee,,e ã N �{ì1 Ulhq qh vhuw gh vh surfxuhu xq klvwrultxh orqj srxu fdofxohu ohv pd0
wulfhv gh fryduldqfh1 Rq uhpdutxh gh soxv/ txh o*huuhxu frpplvh hvw ehdxfrxs soxv lpsruwdqwh1
Srxu N @ 53 od YdU hvwlpìh grlw íwuh pxowlsolìh sdu 6 srxu phvxuhu oh ulvtxh pd{lpdo1
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Fdv gh od pdwulfh gh fryduldqfh hvwlpìh dyhf �| @ +4� �,�|

Whvw gh o*k|srwkëvh Ohv uìvxowdwv suìfìghqwv qh grlyhqw íwuh frqvlgìuìv txh vxu xq hq0
vhpeoh rü od frqwudlqwh vxssulpìh lqwhuylhqw shx1 Srxu looxvwuhu od ydolglwì gh fhwwh k|srwkëvh/
qrxv dyrqv h�hfwxì txhotxhv vlpxodwlrqv gh pdwulfh gh fryduldqfh1 Srxu fkdfxqh gh fhv vlpxod0
wlrqv/ qrxv uìvroyrqv oh surjudpph g*rswlplvdwlrq vrxv frqwudlqwhv +55,1 Qrxv uìfxsìurqv dlqvl
ohv frh!flhqwv gh Odjudqjh *� hw *2 dvvrflìv ã fhv frqwudlqwhv1 Qrxv vrpphv doruv hq phvxuh gh
frpsduhu ohv gl�ìuhqwv whuphv suìvhqwv gdqv ohv h{suhvvlrqv +56, hw +57,1

Frpswh whqx gx frþw hq whpsv gh fdofxo gh whoohv vlpxodwlrqv hw gh o*rswlplvdwlrq ã h�hfwxhu/
qrxv qrxv vrpphv uhvwuhlqwv ã whvwhu fhwwh k|srwkëvh srxu ghv idleohv ydohxuv gh N1 Hq h�hw/
gdqv oh fdguh g*xq djhqw wudlwdqw vxu xqh vhxoh frxueh gh wdx{/ ohv pìwkrgrorjlhv hq sodfh
dfwxhoohphqw uhoëyhqw xqh txlq}dlqh gh idfwhxuv gh ulvtxh1 Qrxv qrxv vrpphv sodfìv gdqv fh
fdguh1 D sduwlu g*xqh pdwulfh gh yduldqfh �fwlyh 	 gh glphqvlrq 48� 48> hw gh 4333 vlpxodwlrqv
gh pdwulfh e	 hvwlpdqw 	/ qrxv whqwrqv gh phvxuhu o*lpsdfw gh od ghx{lëph frqwudlqwh gdqv od
vroxwlrq gx surjudpph g*rswlplvdwlrq1 Lo uhvwh ã qrwhu txh o*dojrulwkph shuphwwdqw gh uìvrxguh
fkdtxh surjudpph +uhodwli ã fkdtxh e	, q*derxwlw sdv v|vwìpdwltxhphqw< hw shxw íwuh vrxufh
g*xq ohjhu eldlv1 Wrxwhirlv/ fh eldlv qh vhpeoh sdv prgl�hu o*ruguh gh judqghxu ghv frh!flhqwv
gh Odjudqjh1

N @ 48 f�*�
��)2
2

�� n�Wn ��)2
2 	3�4

��
Pr|hqqh 6=57� 4332 ;=8� 433e 3=87 3=;

Hfduw0w|sh 8=8� 433� 9=7� 433e 3=36 3=6

Od frpsdudlvrq ghv gl�ìuhqwv whuphv suìvhqwv gdqv +56, hw +57, qrxv odlvvh vxssrvhu txh *2
mrxh xq u÷oh vx!vdqw srxu qh sdv íwuh qìjoljì1 Srxu N @ 48> píph vl

��)2
2

�� shxw íwuh frqvlgìuì
frpph qìjoljhdeoh ghydqw f�*�> lo hvw fodlu txh

���)2P3��2

��� qh o*hvw sdv ghydqw m�Wm= Sdu frqvìtxhqw
*� q*hvw soxv xqh ydohxu sursuh gh _L+N>Q, hw ohv uìvxowdwv txl hq gìfrxohqw vrqw idxvvìv1

Uhpdutxrqv/ txh o*dssur{lpdwlrq h�hfwxìh uhylhqw ã uìgxluh g*xqh glphqvlrq o*hvsdfh dgplv0
vleoh ghv vroxwlrqv1 Lqwxlwlyhphqw/ rq dxudlw grqf whqgdqfh ã shqvhu txh soxv N ghylhqw judqg hw

<Gdqv oh fdv rü fhw dojrulwkph qh frqyhujh sdv vx!vdpphqw ylwh/ qrxv dyrqv wrxw gh píph frqvhuyì ohv ydohxuv
sulvhv sdu ohv gl�ìuhqwv frh!flhqwv oruv gh od ghuqlëuh lwìudwlrq1
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prlqv od frqwudlqwh dvvrflìh ã *2 lqwhuylhqw1 Dxwuhphqw glw/ od frqwudlqwh uhodwlyh hvw soxv idleoh
dyhf N1 Fhw dujxphqw soxw÷w vsìfxodwli ghpdqgh wrxwhirlv ã íwuh whvwì hpslultxhphqw1

61616 Dssolfdwlrq ã xq sruwhihxlooh rswlplvì

Od sduwlh suìfìghqwh frqvlgëuh oh sluh fdv gx srlqw gh yxh gh od fhooxoh ghv ulvtxhv1 Txh fh
vrlw gþ dx kdvdug rx ã od yrorqwì g*xq wudghu elhq lqirupì/ qrxv fdofxolrqv o*huuhxu gh phvxuh
gh od YdU gx sruwhihxlooh oh soxv ulvtxì gdqv od uìdolwì/ frpswh whqx ghv frqwudlqwhv lqwhuqhv
lpsrvìhv1 Fhwwh dssurfkh shxw vhpeohu shx uìdolvwh hw glvfxwdeoh txdqw dx{ k|srwkëvhv tx*hooh
qìfìvvlwh1 Frpph dowhuqdwlyh ã fhwwh dssurfkh/ qrxv sursrvrqv g*ìwxglhu gdqv fhwwh sduwlh oh fdv
g*xq wudghu vrxkdlwdqw/ qrq sdv suhqguh oh soxv gh ulvtxh shuplv/ pdlv fkhufkhu oh uhqghphqw
hvsìuì oh soxv ìohyì1 Fhfl vhpeoh soxv frqiruph dyhf oh frpsruwhphqw uhìo g*xq djhqw grqw
ohv uìpxqìudwlrqv vrqw frqyh{hv dyhf vhv uìvxowdwv1 Qrxv prqwurqv/ txh gdqv fh fdv/ o*huuhxu gh
phvxuh gh od YdU hvwlpìh qh gìshqg oã hqfruh txh gh Q hw gh N= Fh uìvxowdw qh qìfhvvlwh dxfxqh
dssur{lpdwlrq hw qh uhsrvh/ hq idlw/ txh vxu oh f÷wì v|phwultxh gh o*huuhxu gh o*hvwlpdwlrq e	 gh
	=

6161614 Sulqflsh Qrwrqv � oh yhfwhxu ghv uhqghphqwv hvsìuìv ghv N dfwliv suìvhqwv gdqv xq
sruwhihxlooh1 Qrxv fkhufkrqv doruv od phloohxuh uìsduwlwlrq gh od ulfkhvvh srxu fh sruwhihxlooh/ dx
vhqv gx uhqghphqw oh soxv ìohyì1 Frpph gdqv od sduwlh suìfìghqwh/ qrxv uhvwuhljqrqv o*hqvhpeoh
ghv sruwhihxloohv dgplvvleohv ã fhx{ gh yduldqfh hvwlpìh eruqìh sdu f= Qrxv fkhufkrqv doruv ã
phvxuhu o*huuhxu uhodwlyh gh od yduldqfh hvwlpìh f sdu udssruw ã od yduldqfh uìhooh gx sruwhihxlooh
rswlpdo1 Qrwuh gìpdufkh vh wudgxlw doruv sdu =

pd{ ���

v1f1

;?= ��e	� � f
gS
�'�

�� @ 4

+64,

Qrxv qrwhurqv hqfruh lfl �W/ od vroxwlrq gh fh surjudpph hw *� hw *2 ohv frh!flhqwv gh
Odjudqjh dvvrflìv dx{ frqwudlqwhv1 Ohv frqglwlrqv gx suhplhu ruguh grqqhqw =;AAA?AAA=

�W @ �
2)�

e	3� +�� *24,

�W
� e	�W � f

gS
�'�

�W� @ 4

+65,

rü 4 hvw oh yhfwhxu ã N glphqvlrqv frpsrvì gh 41 Hq uìlqmhfwdqw od suhplëuh h{suhvvlrq gdqv ohv
ghx{ dxwuhv/ qrxv rewhqrqv xq v|vwëph ã ghx{ ìtxdwlrqv qrq olqìdluhv/ grqw rq h{wudlw idflohphqw
ohv ghx{ lqfrqqxhv *� hw *2=

7*2�f @ +�� *24,
� e	3� +�� *24, +66,

5*� @ 4�e	3� +�� *24, +67,

Oh fdofxo h{solflwh gh *2 hvw lqxwloh/ qrxv qh oh frqvlgìuhurqv soxv txh gdqv oh yhfwhxu � @
��*24 sdu od vxlwh1 Oh yhfwhxu � dssdudlw frpph xq yhfwhxu gh uhqghphqw hvsìuì prgl�ì sdu
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od ghx{lëph frqwudlqwh1 Qrxv prqwurqv sdu od vxlwh txh o*huuhxu g*hvwlpdwlrq hvw lqgìshqgdqwh
ghv uhqghphqwv hvsìuìv/ hw grqf txh *2 q*lqwhuylhqw sdv gdqv od phvxuh gh fhwwh huuhxu1 Hq h�hw/
oh sureoëph vh udpëqh dx{ ghx{ ìtxdwlrqv vxlydqwhv =+

�W @ �
2)�

e	3��
7*2�f @ ��e	3�� +68,

Fhv ghx{ ìtxdwlrqv qrxv shuphwwhqw g*rewhqlu xqh h{suhvvlrq srxu oh udwlr ìfduw0w|sh hvwlpì vxu
ìfduw0w|sh uìho gx uhqghphqw gx sruwhihxlooh1 Frpph gdqv oh suhplhu fdv ìwxglì/ qrxv derxwlvvrqv
ã ghv vlpxodwlrqv qh idlvdqw lqwhuyhqlu txh N hw Q=

U @

s
�W�e	�Ws
�W�	�W

+69,

�W @
s
f

e	3��s
��e	3�� +6:,

Dsuëv vlpsol�fdwlrq/ qrxv rewhqrqv

U @

s
��e	3��u�e	3����	

�e	3���
Qrxv idlvrqv gh qrxyhdx lqwhuyhqlu oh idlw txh

e	 @ 	�*2 _L+N>Q,	�*2 +6;,

dyhf

_L+N>Q, @
�[
|'�

�| }| � }� +6<,

rü }| vxlw xqh orl qrupdoh pxowlydulìh fhqwuìh uìgxlwh lqgìshqgdqwh ghv dxwuhv }�1 Qrxv qrwrqv
lfl txh _L+N>Q, hvw xq hvwlpdwhxu gh od pdwulfh lghqwlwì gh glphqvlrq N> fhwwh hvwlpdwlrq ìwdqw

g*dxwdqw phloohxuh txh Q hvw judqg1 O*ìfduw hqwuh _L+N>Q, hw od pdwulfh lghqwlwì hvw d sulrul
�ìtxluìsduwlh� gdqv o*hvsdfh1 Rq ghylqh doruv txh od gluhfwlrq gx sruwhihxlooh rswlpdo lpsruwh
shx vxu o*huuhxu g*hvwlpdwlrq gh od yduldqfh gh fh sruwhihxlooh1 Gh pdqlëuh soxv iruphooh/ rq d

U @

t�
	3�*2�

�� _L+N>Q,
3� �

	3�*2�
�t�

	3�*2�
�� _L+N>Q,

3�
_L+N>Q,

3� �
	3�*2�

� +73,

sxlvtxh od gluhfwlrq gh � q*lqwhuylhqw sdv qrxv oh udphqrqv ã xq yhfwhxu duelwudluh sdu o*lqwhu0
pìgldluh g*xqh lvrpìwulh1 Qrxv suhqrqv frpph yhfwhxu duelwudluh { @ +4> 3> ===> 3,� 43 hw qrxv
frqvlgìurqv o*lvrpìwulh W whooh txh

W	3�*2� @ d{ +74,

43Q*lpsruwh txho yhfwhxu gh qruph 4 frqylhqw1 Oh fkrl{ gh fh yhfwhxu hvw sxuhphqw duelwudluh hw uhsrvh vxu xqh
vlpsol�fdwlrq ghv fdofxov srxu ohv vlpxodwlrqv xowìulhxuhv1
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rü d hvw od qruph gh 	3�*2�44= O*lqwìuíw gh fhwwh rsìudwlrq hvw fodlu > qrxv fkdqjhrqv gh edvh

sdu oh eldlv g*xqh lvrpìwulh txl qh fkdqjh hq ulhq od orl gh _L+N>Q,
3�

hw qrxv qrxv udphqrqv ã
xq yhfwhxu gh edvh { vlpsoh hw lqgìshqgdqw ghv sdudpëwuhv lqlwldx{ �> 	 hw e	= Gh soxv W ìwdqw
xqh lvrpìwulh/ qrxv dyrqv W3� @ W� hw grqf

U @

v
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+75,

txl hvw gh píph orl txh

U @

t
{� _L+N>Q,

3�
{t

{� _L+N>Q,
3�

_L+N>Q,
3�

{

+76,

{ ìwdqw �{ì hw _L+N>Q, qh gìshqgdqw txh gh N hw Q=

6161615 Vlpxodwlrqv Oã hqfruh/ qrxv idlvrqv ydulhu N gh 43 ã 433 wlwuhv dyhf xq sdv gh 43/
hw Q gh 433 ã 833 revhuydwlrqv hw xq sdv gh 831 Gdqv fkdfxqh ghv frq�jxudwlrqv qrxv uìdolvrqv
8333 vlpxodwlrqv gh pdwulfhv gh fryduldqfh hvwlpìh +l1h1 gh wludjhv gh pdwulfh _L+N>Q,,1 Srxu

fhv pdwulfhv vlpxoìhv/ qrxv fdofxorqv U @
s
kW� ePkWs
kW�PkW

txl uhsuìvhqwh hq txhotxh vruwh o*huuhxu

g*hvwlpdwlrq gh od YdU1

Gdqv oh fdv gh srlgv krprjëqhv/ O*lq xhqfh furlvìh gh N hw Q vxu od pr|hqqh hw o*ìfduw0w|sh
gh fh udwlr hvw suìvhqwìh vxu ohv ghx{ judskhv vxlydqwv1 Srxu xqh ohfwxuh soxv suìflvh ghv ydohxuv
gh od vxuidfh/ ohv wdeohv uhodwlyhv ã fhv judskltxhv vrqw suìvhqwìhv hq dqqh{h E1

Fdv gh od pdwulfh gh fryduldqfh hvwlpìh dyhf �| @
�
�

44Soxv suìflvìphqw

@ '
I
D�P3�D
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Gdqv oh fdv rü ohv revhuydwlrqv sëvhqw wrxv oh píph srlgv/ qrxv uhwurxyrqv xqh iruwh lqflghqfh
gh Q vxu oh udwlr1 Qrxv qrwrqv txh ohv qdsshv rewhqxhv vrqw frkìuhqwhv dyhf fhoohv uhodwlyhv dx
ulvtxh pd{lpdo1 Od qdssh gx wdx{ pr|hq oruvtx*rq pd{lplvh oh uhqghphqw hvw elhq dx0ghvvxv
gh fhooh oruvtx*rq fkhufkh ã pd{lplvhu oh ulvtxh1 Fhwwh qdssh hvw wrxw gh píph vrxv oh sodq
U @ 4 fh txl v*h{soltxh gh pdqlëuh lqwxlwlyh sdu oh idlw txh sdu duelwudjh xq sruwhihxlooh ã soxv
iruw uhqghphqw srvvëgh xq ulvtxh uìho soxv iruw hw xq ulvtxh hvwlpì ìyhqwxhoohphqw prlqguh1

Gdqv oh fdv �| @ +4� �,�| / ohv qdsshv rewhqxhv vrqw vdqv vxusulvh hw frkìuhqwhv dyhf ohv
uìvxowdwv gh od sduwlh suìfìghqwh1

Fdv gh od pdwulfh gh fryduldqfh hvwlpìh dyhf �| @ +4� �,�|

61617 Frqfoxvlrq

Fhwwh vhfwlrq d whqwì gh txdqwl�hu oh eldlv gh od YdU hvwlpìh ã sduwlu g*xqh pdwulfh gh
fryduldqfh lqfhuwdlqh1 Gx idlw/ g*xq klvwrultxh wurs frxuw rx g*xqh ìyroxwlrq udslgh ghv pdufkìv
txdqw dx{ fruuìodwlrqv hqwuh ohv wlwuhv/ o*huuhxu g*hvwlpdwlrq gh od pdwulfh gh fryduldqfh mrxh xq
u÷oh qrq qìjoljhdeoh gdqv oh fdofxo gh od YdU g*xq sruwhihxlooh1 Qrwuh ìwxgh vh suíwh soxw÷w ã xq
fdguh g*dv|pìwulh g*lqirupdwlrq hqwuh oh iurqw r!fh hw oh frqwu÷oh ghv ulvtxhv1

Oh eldlv vxu od YdU hvw irqfwlrq gx sruwhihxlooh/ rx gx prlqv gh od vwudwìjlh gx jìudqw
gh fh sruwhihxlooh1 Dxvvl/ qrxv dyrqv frqvlgìuì vxffhvvlyhphqw xq wudghu whqwdqw gh pd{lplvhu
vrq ulvtxh sxlv xq wudghu fkhufkdqw ã pd{lplvhu vrq uhqghphqw vrxv fhuwdlqhv frqwudlqwhv1 Oh
suhplhu fdv qìfhvvlwh gh iruwhv k|srwkëvhv srxu íwuh ìwxglì/ pdlv irxuqlw vþuhphqw xq ruguh gh
judqghxu hw xqh iruph txdolwdwlyh gx eldlv hq irqfwlrq gh N hw Q= Oh vhfrqg fdv/ txl d sulrul
vhpeoh soxv fruuhvsrqguh dx frpsruwhphqw ghv djhqwv suìvhqwv vxu ohv pdufkìv/ hw gìerxfkh vxu
ghv vlpxodwlrqv uhodwlyhphqw idfloh ã lpsoìphqwhu1 Ohv uìvxowdwv rewhqxv shxyhqw h{soltxhu/ gx
prlqv hq sduwlh/ oh frh!flhqw 6 d�hfwì sdu od Frpplvvlrq edqfdluh dx{ YdU lvvxhv gh prgëohv
lqwhuqhv1

7 Od YdU hvw0hooh xqh erqqh phvxuh ghv ulvtxhv B

714 Oh sureoëph gh o*djuìjdwlrq ghv ulvtxhv

Fh sdudjudskh hvw frqvdfuì ã o*djuìjdwlrq ghv phvxuhv gh ulvtxhv1 Ghx{ txhvwlrqv irqgdphq0
wdohv vrqw srvìhv =
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� Frqqdlvvdqw od Ydohxu hq Ulvtxh gh soxvlhxuv vrxv0sruwhihxloohv/ txhooh hvw od Ydohxu hq
Ulvtxh gx sruwhihxlooh joredo B

� Frpphqw djuìjhu xqh phvxuh gh ulvtxh vxu ghv surgxlwv olqìdluhv hw xqh dxwuh phvxuh gh
ulvtxh vxu ghv surgxlwv qrq olqìdluhv B

71414 Sulvh hq frpswh gh fruuìodwlrqv lqwhu0pdufkìv

Qrxv vxssrvrqv txh od phvxuh gh ulvtxh hvw fdofxoìh hq xwlolvdqw od YdU sdudpìwultxh1 Qrxv
udsshorqv txh

Y dUk @ �3� +�,
s
d�	d +77,

dyhf d od frpsrvlwlrq gx sruwhihxlooh hw 	 od pdwulfh gh fryduldqfh ghv yduldwlrqv ghv sul{ ghv
dfwliv1 Qrxv qrwrqv d� hw d2 ghx{ vrxv0sruwhihxloohv gh d1 Qrxv dvvrflrqv ã fkdfxqh ghv sduwlwlrqv
xq pdufkì lpsolflwh txh qrxv qrwrqv 2/ 2� hw 221 Qrxv vxssrvrqv txh 2 @ 2� �221 Qrxv
fkhufkrqv grqf ã h{solflwhu od uhodwlrq hqwuh od YdU joredoh Y dUk +2, hw ohv YdUv ghv ghx{
pdufkìv Y dUk +2�, hw Y dUk +22,1 Hq frqvlgìudqw od sduwlwlrq sdu eorf frqiruph dx gìfrxsdjh
gx sruwhihxlooh/ qrxv dyrqv

	 @

�
	� 	�2

	��2 	2

�
+78,

Qrxv hq gìgxlvrqv txh

d�	d @ d�� 	�d�.d�2 	2d2 . 5d�� 	�2d2 +79,

g*rü

Y dUk +2, @

t
^Y dUk +2�,`

2 . ^Y dUk +22,`
2 . 5 ^�3� +�,`2 d�� 	�2d2 +7:,

Qrxv rewhqrqv �qdohphqw

Y dUk +2, @

t
^Y dUk +2�,`

2 . ^Y dUk +22,`
2 . 5��Y dUk +2�,Y dUk +22, +7;,

dyhf

�� @
d�� 	�2d2�

d�� 	�d�
�3 �

2
�
d�2 	2d2

�3 �

2

+7<,

Qrxv yr|rqv grqf dssdudñwuh xqh fruuìodwlrq lpsolflwh �� txl shuphw h�hfwlyhphqw g*djuìjhu ohv
YdUv hq xwlolvdqw xqh iruph txdgudwltxh1 Od gl!fxowì sulqflsdoh uìvlgh doruv gdqv od gìwhuplqd0
wlrq gh ��1 Hq h�hw/ od fruuìodwlrq lpsolflwh ghv ghx{ vrxv0sruwhihxloohv gìshqg gh ohxu frpsrvlwlrq
hw gh od pdwulfh gh fryduldqfh hqwuh ohv ghx{ pdufkìv1

Uhpdutxh 4 �� hvw xq vfdodluh hw qrq xqh pdwulfh gh fruuìodwlrq1 F*hvw srxutxrl qrxv srxyrqv
o*dvvlplohu ã xqh fruuìodwlrq lpsolflwh hqwuh ohv pdufkìv 2� hw 22 frqglwlrqqhoohv dx{
srvlwlrqv whqxhv vxu fhv pdufkìv

Qrxv frqvlgìurqv soxvlhxuv fdv +txh qrxv dvvlplorqv ã ghv uëjohv, =
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41 Fdv jìqìudo
Gdqv fh fdv/ �� gìshqg ghv srvlwlrqv d� hw d21 Lo q*hvw sdv srvvleoh gh uìgxluh od frpsoh{lwì
gx sureoëph1 Fhwwh vroxwlrq q*hvw sdv vdwlvidlvdqwh/ sxlvtx*hooh qìfhvvlwh o*hvwlpdwlrq ghv
fryduldqfhv hqwuh ohv wlwuhv 2� hw 221 Ru/ od vhjphqwdwlrq gx pdufkì sulqflsdo hq ghx{
vrxv0pdufkìv q*hvw lqwìuhvvdqwh txh vl hooh shuphw g*ìylwhu od frqqdlvvdqfh h{dfwh gh 	�21
Srxu v*hq frqydlqfuh/ rq lpdjlqh pdo srxyrlu hvwlphu od pdwulfh gh yduldqfh0fryduldqfh
joredoh gx pdufkì +grqw od glphqvlrq hvw ìjdoh dx qrpeuh wrwdo gh wlwuhv wudlwìv vxu o*hq0
vhpeoh ghv pdufkìv �qdqflhuv, dyhf xq klvwrultxh gh grqqìhv gh o*ruguh gh txhotxhv fhq0
wdlqhv g*revhuydwlrqv1

51 	�2 @ 3
Gdqv fh fdv/ lo q*| d sdv gh fruuìodwlrq hqwuh ohv pdufkìv 2� hw 221 �� suhqg od ydohxu 3 hw
qrxv uhwurxyrqv oh uìvxowdw fodvvltxh =

Y dUk +2, @

t
^Y dUk +2�,`

2 . ^Y dUk +22,`
2

� Y dUk +2�, . Y dUk +22, +83,

Hq o*devhqfh gh fruuìodwlrq hqwuh ohv pdufkìv/ od Ydohxu hq Ulvtxh joredoh hvw lqiìulhxuh ã
od vrpph ghv Ydohxuv hq Ulvtxh gh fkdfxq ghv pdufkìv1 Od irupxodwlrq h{dfwh gh od YdU
hvw

Y dUk +2, @

v[
�

^Y dUk +2�,`
2 dyhf 2 @

P
�

2� +84,

61 udqj+	�2, @ 4

O*lgìh hvw lfl gh frqvlgìuhu ohv vrxv0pdufkìv frpph vx!vdphqw krprjëqhv hw gh uhwhqlu
xqltxhphqw xqh fruuìodwlrq joredoh hqwuh ohv pdufkìv1 Rq shxw shqvhu sdu h{hpsoh ã
suhqguh fhuwdlqv lqglfhv srxu uh ìwhu ohv ìyroxwlrqv ghv vrxv0pdufkìv hw gh fdofxohu ohv
fruuìodwlrqv hqwuh fhv lqglfhv1 Gh pdqlëuh soxv iruphooh/ qrxv dyrqv =

	�2 @ ����
�
2 +85,

rü �� hw �2 vrqw ohv yhfwhxuv ghv yrodwlolwìv uhvshfwlyhphqw ghv wlwuhv ghv pdufkìv 4 hw 5/
hw � hvw od fruuìodwlrq ghv lqglfhv ghv ghx{ pdufkìv1 Fhwwh uhsuìvhqwdwlrq vh wudgxlw sdu
oh idlw txh od fruuìodwlrq gh q*lpsruwh txho wlwuh gx pdufkì 4 dyhf xq wlwuh txhofrqtxh
gx pdufkì 5 hvw �1 Fhfl shuphw gh frqvhuyhu od vwuxfwxuh gh yrodwlolwì ghv wlwuhv ghv ghx{
pdufkìv srxu oh fdofxo gh od YdU hw qrxv derxwlvvrqv ã xqh phvxuh gx ulvtxh djuìjì txl
qh gìshqg soxv txh ghv srvlwlrqv sulvhv vxu ohv ghx{ sruwhihxloohv1

Y dUk +2, @ +4 .',
�

2 �
t
^Y dUk +2�,`

2 . ^Y dUk +22,`
2 +86,

dyhf

' @5�
d�� ���

�
2 d2

d�� 	�d�.d�2 	2d2
+87,

Lo idxw qrwhu txh o*lqwìuíw gh fhwwh dssurfkh uìvlgh gdqv oh idlw tx*hooh qh qìfhvvlwh dx0
fxqh hvwlpdwlrq vxssoìphqwdluh/ sxlvtxh ohv yhfwhxuv �� hw �2 vh olvhqw vxu ohv gldjrqdohv
ghv pdwulfhv 	� hw 	21 Fhshqgdqw/ hooh qìfhvvlwh od frqqdlvvdqfh ghv frpsrvlwlrqv ghv
sruwhihxloohv1
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71 glp+2�, @ glp+22, @ 4

Od pdqlëuh od soxv vlpsoh/ vdqv íwuh srxu dxwdqw od soxv �deoh/ gh suhqguh hq frpswh ohv
lqwhuiìuhqfhv hqwuh ohv ghx{ pdufkìv hvw g*dvvlplohu fkdtxh pdufkì2� ã xq wlwuh frpsrvlwh
9�1 Oh sruwhihxlooh d fruuhvsrqg doruv ã ghx{ srvlwlrqv orqjxhv vxu 9� hw 921 Hw qrxv
xwlolvrqv od irupxodwlrq +7;, hq uhpsodêdqw �� sdu xqh fruuìodwlrq frpsrvlwh hqwuh 2� hw
221 Fkdtxh pdufkì fruuhvsrqg ã xq vhxo dfwli1 Qrxv hq gìgxlvrqv txh

�� @
��2
�2��

2
2

@ ��2 +88,

Od fruuìodwlrq lpsolflwh fruuhvsrqg grqf ã od fruuìodwlrq ��2 hqwuh ohv ghx{ dfwliv hw qrxv
dyrqv

Y dUk +2, @

t
^Y dUk +2�,`

2 . ^Y dUk +22,`
2 . 5��2Y dUk +2�,Y dUk +22, +89,

O*dqqh{h F frqwlhqw gl�ìuhqwv h{hpsohv qxpìultxhv1 Srxu fkdfxq gh fhv h{hpsohv/ qrxv
dyrqv fdofxoì od YdU joredoh ? @ Y dU +2,/ od YdU gh fkdfxq ghv vrxv0sruwhihxloohv ?� @

Y dU +2�, hw ?2 @ Y dU +22,/ dlqvl txh ohv txdqwlwìv ?@ @
t
^Y dU +2�,`

2 . ^Y dU +22,`
2 hw

?K @ Y dU +2�, . Y dU +22,1 Qrxv dyrqv dxvvl gìwhuplqì ohv ydohxuv sulvhv sdu �� hw ��1 Hq�q/
b� fruuhvsrqg ã xqh fruuìodwlrq lpsolflwh txl shuphw gh vhjphqwhu ohv pdufkìv/ f*hvw0ã0gluh txh
qrxv dyrqv

Y dUk +2, @

t
^Y dUk +2�,`

2 . ^Y dUk +22,`
2 . 5b� ^�3� +�,`2 d�� ����2 d2 +8:,

hw grqf

b� @
^Y dUk +2,`2 � ^Y dUk +2�,`

2 � ^Y dUk +22,`
2

5 ^�3� +�,`2 d�� ����2 d2
+8;,

Lo uhvvruw gh fhv txhotxhv vlpxodwlrqv txh o*djuìjdwlrq srvh yìulwdeohphqw gh jurv sureoëphv1 Od
vrpph ghv YdUv dssdudñw frpph xqh phvxuh wurs frqvhuydwlyh1 Hw o*xwlolvdwlrq g*xqh fruuìodwlrq
lpsolflwh qìfhvvlwh ehdxfrxs gh suìfdxwlrqv srxu íwuh xwlolvìh1

Oh sureoëph gh o*djuìjdwlrq ghv ulvtxhv hvw wuëv shx wudlwì gdqv ohv pìwkrgrorjlhv uhqfrqwuìhv
gdqv od olwwìudwxuh1 Od vhjphqwdwlrq ghv pdufkìv shuphw gh uhjurxshu ghv ulvtxhv soxv krprjëqhv
hqwuh hx{ hw qrxv srxyrqv rewhqlu xq fdofxo gh ulvtxh djuìjì gh idêrq wuëv vlpsoh1 G*xq dxwuh
f÷wì/ od sulvh hq frpswh ghv fruuìodwlrqv lqwhu0pdufkìv hvw soxv uljrxuhxvh pdlv vþuhphqw wurs
frþwhxvh1 F*hvw srxutxrl lo hvw gl!floh gh vh surqrqfhu hqwuh frkìuhqfh hw uljxhxu1 Qìdqprlqv/
qrxv gìfrqvhloorqv g*dssoltxhu gh pdqlëuh v|vwìpdwltxh xqh djuìjdwlrq ghv ulvtxhv sdu vlpsoh
dgglwlrq ghv ydohxuv hq ulvtxh gh fkdfxq ghv vrxv0sruwhihxloohv1 Qrxv uhfrppdqgrqv soxw÷w xqh
pìwkrgh txl frqvlvwh ã dvvlplohu fkdtxh pdufkì ã xq wlwuh frpsrvlwh1 Fhshqgdqw/ gdqv fh fdv
oã/ soxvlhxuv txhvwlrqv vh srvhqw =

41 Oh fdofxo ghv fruuìodwlrqv lpsolflwhv hqwuh ohv vrxv0pdufkìv shxw0lo íwuh edvì vxu fhoxl g*lq0
glfhv uhsuìvhqwdwliv ghv vrxv0pdufkìv B

51 Txhooh hvw od shuwlqhqfh gh fhwwh pìwkrgh oruvtxh ohv vrxv0pdufkìv suìvhqwhqw ghv fruuìod0
wlrqv ìohyìhv B

61 Txhooh hvw o*ruguh g*huuhxu gh fhwwh pìwkrgh B

71 Fhv fruuìodwlrqv/ vl sulvhv hq frpswh/ vrqw0hoohv vwdeohv B
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71415 Sureoëph gh vrxv0dggglwlylwì

Hq fh txl frqfhuqh od txhvwlrq gh o*djuìjdwlrq oruvtxh ghv phvxuhv gh ulvtxh frqfhuqhqw
ohv surgxlwv rswlrqqhov/ lo h{lvwh xqh qrxyhooh irlv dxfxqh uìsrqvh hw oh sureoëph hvw hqfruh soxv
whfkqltxh txh suìfìghpphqw1 Frqvlgìurqv sdu h{hpsoh xqh YdU olqìdluh vxu wdx{ hw xqh YdU vxu
ohv surgxlwv rswlrqqhov gh wdx{1 Qrxv yr|rqv elhq txh od YdU rswlrq hvw iruwhphqw olìh ã od YdU
wdx{/ sxlvtx*hooh grlw suhqguh hq frpswh oh ulvtxh gh wdx{1 G*xq f÷wì/ qrxv dyrqv o*lpsuhvvlrq gh
frpswdelolvhu fhuwdlqv ulvtxhv soxvlhxuv irlv/ g*xq dxwuh f÷wì/ ulhq qh qrxv jdudqwlw txh oh ulvtxh
q*hvw sdv soxv judqg txh od vrpph ghv ghx{ YdUv451

Hq vhfrqg olhx/ od txhvwlrq gh o*djuìjdwlrq derugh oh vxmhw gìolfdw gh od frkìuhqfh gh od YdU hq
wdqw txh phvxuh ghv ulvtxhv1 G*dsuëv o*d{lrpdwltxh gìyhorssìh sdu Duw}qhu/ Ghoedhq/ Hehu
hwKhdwk ^4<<;`/ od YdU qh yìul�h sdv od sursulìwì irqgdphqwdoh gh vrxv0dgglwlylwì461 Ghx{ w|shv
gh phvxuhv ? frkìuhqwhv gx ulvtxh rqw doruv ìwì sursrvìv1 Vrlw [ od yduldeoh doìdwrluh gìfulydqw
od srvlwlrq qhwwh gx sruwhihxlooh/ Hpeuhfkwv/ No sshoehuj hw Plonrvk ^4<<:` gì�qlvvhqw ?
gh od idêrq vxlydqwh =

? @ H
��[m[ � {3

�
+8<,

Gdqv fh fdv/ ? q*hvw soxv xq txdqwloh +frpph srxu od YdU,/ pdlv o*hvsìudqfh gh shuwh dx
ghoã g*xq fhuwdlq txdqwloh +txl srxuudlw íwuh ìyhqwxhoohphqw oh qlyhdx gh od YdU,1 Duw}qhu/
Ghoedhq/ Hehu hw Khdwk ^4<<:` rqw vxjjìuìh xqh ghx{lëph phvxuh gh ulvtxh surfkh gh od
suìfìghqwh47 =

? @ vxs
�
H
��[m[ � {3>S @ s

��� s 5 �
�

+93,

dyhf � o*hqvhpeoh ghv glvwulexwlrqv gh suredelolwìv ghv ìwdwv gh od qdwxuh1 �> dxvvl dsshoì o*hq0
vhpeoh ghv �vfìqdulrv jìqìudolvìv�1 Gdqv fh fdv/ srxu fkdtxh vfìqdulr dssduwhqdqw ã �/ rq fdofxoh
o*hvsìudqfh gh shuwh +{3 @ 3, rx o*hvsìudqfh gh shuwh dx ghoã g*xq fhuwdlq txdqwloh +{3 ? 3,/
sxlv rq gìwhuplqh od soxv judqgh ydohxu sdupl wrxv ohv vfìqdulrv gh �1

715 Od wkìrulh ghv ydohxuv h{wuíphv

71514 Xqh lqwurgxfwlrq khxulvwltxh ghv h{wuíphv

Od glvwulexwlrq jdxvvlhqqh hvw sduidlwhphqw fdudfwìulvìh sdu vhv ghx{ suhplhuv prphqwv1 Od
frqqdlvvdqfh gh od pr|hqqh hw gh od yduldqfh shuphw doruv gh fdofxohu wrxv ohv txdqwlohv1 Dyhf
o*k|srwkëvh gh qrupdolwì/ o*dqdo|vh vwdwlvwltxh sruwh grqf vxu ohv fdudfwëuhv ohv soxv ylvleohv hw
ohv soxv idflohv ã lqwhusuìwhu1 Od jhvwlrq gx ulvtxh hvw xqh jhvwlrq ghv ìyëqhphqwv lqdwwhqgxv/ ghv
ìyëqhphqwv uduhv1 Dyhf od glvwulexwlrq jdxvvlhqqh/ fhv ìyëqhphqwv rqw xq fdudfwëuh �suhglfwdeoh�1

45Frqvlgìurqv sdu h{hpsoh oh sruwhihxlooh frpsrvì gh ghx{ rswlrqv elqdluhv f� hw f2/ grqw ohv vrxv0mdfhqwv vrqw
lqgìshqgdqwv/ hw grqw oh grpdlqh g*h{huflfh gh fkdfxqh ghv ghx{ rswlrqv hvw gh <<15(1 Rq d doruv =

T @-Ef� nf2� ' �

T @oEf�� ' T @oEf2� ' f

46Fhod yhxw gluh txh od YdU joredoh gh ghx{ sruwhihxloohv shxw íwuh vxsìulhxuh ã od vrpph ghv YdUv lqglylgxhoohv
ghv ghx{ sruwhihxloohv $

47Oh ohfwhxu shxw dxvvl frqvxowhu ^7:`/ ^7;` hw ^9:` srxu g*dxwuhv wudydx{ vxu ohv phvxuhv gh ulvtxh frkìuhqwhv1
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Hw ulhq qh vhuw srxu fhod g*ìwxglhu ohxu iuìtxhqfh/ sxlvtxh fhooh0fl vh gìgxlw ghv ghx{ suhplhuv
prphqwv1

Frqwudluhphqw ã o*lqiìuhqfh vwdwlvwltxh jdxvvlhqqh/ od wkìrulh ghv ydohxuv h{wuíphv frqvlvwh ã
dqdo|vhu ohv rffxuhqfhv txl suìvhqwhqw ghv iuìtxhqfhv wuëv idleohv1 Frqvlgìurqv od �jxuh +<,1 Qrxv
dyrqv uhsuìvhqwì vxu fhooh0fl od irqfwlrq gh ghqvlwì48 ghv yduldwlrqv qrupdolvìhv gx frxuv gh od
edqtxh OOR\GV2WVE srxu od sìulrgh doodqw gh mdqylhu 4<<7 ã mxloohw 4<<<1 O*dqdo|vh jdxvvlhqqh
frqvlvwh ã vh irfdolvhu vxu ohv ìyëqhphqwv txl vrqw frqfhqwuìv dxwrxu gx prgh gh od irqfwlrq gh
ghqvlwì1 Fhod uhylhqw ã v*ìorljqhu vx!vdphqw srxu qh glvwlqjxhu txh od iruph jìqìudoh vdqv
frqvlgìuhu ohv sduwlhv dfflghqwìhv gh fhwwh irqfwlrq gh ghqvlwì1 Od wkìrulh ghv h{wuíphv frqvlvwh
ã vh udssrfkhu/ ã rsìuhu ghv djudqglvvhphqwv d�q gh plhx{ ylvxdolvhu ohv sduwlhv h{wuíphv gh od
irqfwlrq gh ghqvlwì1 Fhod lpsoltxh tx*xqh judqgh sduwlh ghv grqqìhv q*hvw sdv lqwìuhvvdqwh oruv
gh o*dqdo|vh1 Vhxohv ohv revhuydwlrqv txl suìvhqwhqw xq lqwìuíw srxu prgìolvhu ohv h{wuíphv vhurqw
xwlolvìhv1

Ilj1 <=

Sdu h{hpsoh/ vl qrxv ìwxglrqv od glvwulexwlrq mrlqwh ghv frxuv EDUFOD\V hw OOR\GV2WVE/
ohv revhuydwlrqv txl vrqw surfkhv gx fhqwuh gh o*hoolsvh gh fryduldqfh jdxvvlhqqh frqwlhqqhqw gh
o*lqirupdwlrq wuëv shx xwlolvdeoh srxu prgìolvhu oh ulvtxh dvvrflì ã xq sruwhihxlooh frpsrvì gh fhv
ghx{ wlwuhv1 O*lqirupdwlrq shuwlqhqwh fruuhvsrqg hq idlw dx{ revhuydwlrqv txl vrqw ã o*h{wìulhxu
ghv hoolsvhv gh fryduldqfh <8( hw <<( +yrlu od �jxuh +43,,1 Hw qrxv yr|rqv qrwdpphqw txh
o*xwlolvdwlrq g*xqh glvwulexwlrq qrupdoh ã ghx{ glphqvlrqv q*hvw sdv dssursulìh srxu prgìolvhu
od orl mrlqwh ghv frxuv OOR\GV2WVE hw EDUFOD\V/ sxlvtxh gh qrpeuhxvhv uìdolvdwlrqv vrqw

48hvwlpìh sdu od pìwkrgh qrq sdudpìwultxh gx qr|dx g*Hsdqhfkqlnry1
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gdqv ghv grpdlqhv txl suìvhqwhqw ghv rffxuhqfhv wuëv idleohv +txl vrqw ìjdohv qxpìultxhphqw ã
}ìur,1

Ilj1 43=

Lo idxw elhq frpsuhqguh txh od wkìrulh ghv ydohxuv h{wuíphv/ píph vl hooh hvw olìh dx{
uhfkhufkhv gdqv oh grpdlqh ghv txhxhv ìsdlvvhv/ q*hvw sdv xq rxwlo gh prgìolvdwlrq gx
fdudfwëuh ohswrnxuwltxh g*xqh glvwulexwlrq1 Hq idlw/ hooh shuphw gh fdudfwìulvhu od orl ghv
h{wuhpd1 Gdqv od vhfwlrq suìfìghqwh/ qrxv gìwhuplqlrqv od glvwulexwlrq ghv plqlpd ã sduwlu gh
od irqfwlrq gh ghqvlwì txl ohv hqjhqguhqw1 Od wkìrulh ghv ydohxuv h{wuíphv yd qrxv shuphwwuh/
hq sduwlfxolhu/ g*hvwlphu gluhfwhphqw od glvwulexwlrq ã sduwlu ghv grqqìhv1 O*lgìh hvw grqf od
vxlydqwh =

71515 O*dqdo|vh gx zruvw fdvh vfhqdulr

Oh �zruvw0fdvh vfhqdulr� +rx ZFV, hvw wuëv olì ã od wkìrulh ghv h{wuíphv1 Erxgrxnk/ Ul0
fkdugvrq hw Zklwhodz ^4<<8` gì�qlvvh o*dqdo|vh ZFV gh od idêrq vxlydqwh =

ZFV dvnv wkh iroorzlqj txhvwlrq = zkdw lv wkh zruvw wkdw fdq kdsshq wr wkh ydoxh
ri wkh �up*v wudglqj sruwirolr ryhu d jlyhq shulrg +hj/ 53 wudglqj gd|v, B

Hooh frqvlvwh ã glylvhu xqh sìulrgh gh uìiìuhqfh W hq Q vrxv0lqwhuydoohv gh píph orqjxhxu1 Vrlw
[? od yduldeoh doìdwrluh gìfulydqw od srvlwlrq qhwwh gx sruwhihxlooh srxu oh q0lëph vrxv0lqwhuydooh1
Gdqv fh frqwh{wh/ qrxv srxyrqv gì�qlu od phvxuh gh YdU ã sduwlu gx qrpeuh gh vrxv0lqwhuydoohv
txl suìvhqwhqw xqh shuwh vxsìulhxuh ã xqh ydohxu grqqìh {3 =[�

?'�
4df?$%3o

Q
@ 4� � +94,
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dyhf � oh vhxlo gh frq�dqfh1 Suìvhqwì gh fhwwh idêrq/ {3 q*hvw ulhq g*dxwuh txh od phvxuh YdU1
Hq uhydqfkh/ o*dqdo|vh ZFV frqvlgëuh od glvwulexwlrq gh od shuwh pd{lpdoh +rx od irqfwlrq
gh glvwulexwlrq gx sluh, sdupl ohv vrxv0lqwhuydoohv1 Rq fkhufkh grqf ã fdudfwìulvhu od irqfwlrq
gh glvwulexwlrq J� gh "3� @ plq +[�> = = = >[?> = = = >[� ,1 Vl qrxv vxssrvrqv txh ohv yduldeohv
doìdwrluhv [? vrqw lqgìshqgdqwhv hw gh píph orl gh glvwulexwlrq I/ qrxv dyrqv

J� +{, @ Su
�
"3� � {

�
@ 4� Su +[� A {> = = = >[? A {> = = = >[� A {,

@ 4� ^4�I +{,`� +95,

Qrwrqv j� hw i ohv irqfwlrqv gh ghqvlwì fruuhvsrqgdqwhv/ qrxv srxyrqv prqwuhu idflohphqw txh

j� +{, @ Q � ^4�I +{,`�3� i +{, +96,

hw

J3�
� +�, @ I3�

�
4� +4� �,

�

�

�
+97,

J3�
� +�, hvw grqf oh txdqwloh gh od irqfwlrq gh glvwulexwlrq gx sluh1 D wlwuh g*looxvwudwlrq/ qrxv

dyrqv uhsuìvhqwì vxu oh judskltxh +44, ohv irqfwlrqv ZFV gh ghqvlwì hw gh uìsduwlwlrq srxu xqh
orl qrupdoh hw xqh orl gh Vwxghqw ã xq ghjuì gh olehuwì1

Ilj1 44=

Uhpdutxh 5 Oruvtxh Q hvw ìjdo ã 4/ f*hvw0ã0gluh oruvtxh qrxv qh frqvlgìurqv tx*xq vhxo mrxu
gh wudglqj/ qrxv dyrqv J� +{, @ I +{,/ j� +{, @ i +{, hw J3�

� +�, @ I3� +�,1 Gdqv fh fdv/��J3�
� +�,

�� hvw h{dfwhphqw od Ydohxu hq Ulvtxh1
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��J3�
� +�,

�� dssdudñw frpph xqh h{whqvlrq gh od phvxuh YdU1 Qrxv qrwrqv fhooh0fl ?ZFV1 Fhwwh
phvxuh gh ulvtxh gìshqg grqf gh ghx{ sdudpëwuhv/ Q oh qrpeuh gh mrxuv gh wudglqj hw � od
suredelolwì49 txh od shuwh gìsdvvh ?ZFV1 Suhqrqv xq h{hpsoh1 Qrxv vxssrvrqv txh od srvlwlrq
qhwwh gx sruwhihxlooh [ vxlw xqh orl jdxvvlhqqh vwdqgdug Q +3> 4,1 Qrxv dyrqv uhsruwì ohv ydohxuv
sulvhv sdu

��J3�
� +�,

�� gdqv oh wdeohdx vxlydqw =

Q � � 318( 4( 8( 43(

4 518:8; 516596 41977< 415;49
8 613;<9 51;:9< 5164;: 513698
43 615;<< 613;;< 5189:< 5163;:
433 61;<33 61:4:; 615;67 613:7;
583 71439< 61<765 618667 6166;7

Oruvtxh o*krul}rq frqvlgìuì hvw xq mrxu gh wudglqj hw srxu � ìjdo ã 4(/ od phvxuh gh ulvtxh
hvw elhq ìjdoh ã 5166/ od Ydohxu hq Ulvtxh1 Oruvtxh qrxv suhqrqv 8 mrxuv gh wudglqj/ od phvxuh
gh ulvtxh sdvvh ã 51;;1 Qrxv yr|rqv elhq txh oh ulvtxh gìshqg doruv gx qrpeuh gh mrxuv gh
wudglqj frqvlgìuì1 Od frxexuh gh od irqfwlrq

��J3�
� +�,

�� hq irqfwlrq gh Q qrxv grqqh xqh fhuwdlqh
ylvlrq �g|qdpltxh� gx ulvtxh4:1 D sduwlu gh od irqfwlrq gh glvwulexwlrq gx sluh/ qrxv srxyrqv
frqvwuxluh g*dxwuhv phvxuhv gh ulvtxh1 Sdu h{hpsoh/ qrxv srxyrqv frqvlgìuhu o*hvsìudqfh gx sluh
� +Q, gì�qlh sdu

� +Q, @ �H ^"� `

� �Q �
]

^4�I +{,`�3� i +{,{g{ +98,

Frpph oh prqwuh oh judskltxh +45,/ fhwwh hvsìudqfh gx sluh gìshqg iruwhphqw gh od irqfwlrq gh
ghqvlwì hw qrwdpphqw gh od txhxh jdxfkh gh fhooh0fl1 Qrxv yr|rqv fodluhphqw txh gdqv oh fdv
rü od irqfwlrq gh glvwulexwlrq ghv shuwhv srwhqwlhoohv hvw ohswrnxuwltxh +fdv gh od Vwxghqw W�,/
od gl�ìuhqfh gh ulvtxh hqwuh fhwwh glvwulexwlrq hw od glvwulexwlrq jdxvvlhqqh hvwlpìh shxw furñwuh
wuëv iruwhphqw dyhf Q=

Rq dvvrflh jìqìudohphqw o*dqdo|vh ZFV dx{ vlpxodwlrqv gh fulvhv/ fdu hoohv vrqw wrxwhv ohv
ghx{ olìhv ã od qrwlrq gh whpsv gh uhwrxu1 Hq jìqìudo/ xqh pìwkrgrorjlh YdU d gx pdo ã
dssuìkhqghu ohv fulvhv1 Hq h�hw/ ohv whpsv gh uhwrxu edvìv vxu ohv YdUv pdqtxhqw jìqìudohphqw
gh uìdolvph1 O*dqdo|vh ZFV rx od wkìrulh ghv h{wuíphv/ txl idlw o*remhw gh od surfkdlqh vrxv0
vhfwlrq/ vrqw ghv rxwlov soxv dgdswìv gdqv fhv fdv0oã +Erxolhu/ Eudedqw/ Gdodxg hw Glhx
^4<<:`, =

Rq uhpdutxh g*derug oh uìdolvph ghv uìvxowdwv rewhqxv sdu od pìwkrgh vwdwlvwltxh
ghv h{wuíphv1 Dlqvl/ oruv gx nudfk g*rfwreuh 4<;:/ od yduldwlrq txrwlglhqqh od soxv
iruwh gh o*lqglfh PVFL Iudqfh ixw gh ;17(1 Fhwwh fkxwh fruuhvsrqg ã xqh gxuìh gh

49Qrxv dyrqv grqf

kZFV ' �3 kYdU

4:Fhshqgdqw/ frpph ohv yduldeohv doìdwrluhv f? vrqw lqgìshqgdqwhv/ fhwwh g|qdpltxh qh wlhqw sdv frpswh ghv
h�hwv gh frqwdjlrq1
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Ilj1 45=

uhwrxu hvwlpìh ã wuhl}h dqv sdu od pìwkrgh ghv h{wuíphv/ doruv txh o*dssurfkh sdu od
orl qrupdoh irxuqlw xqh gxuìh gh uhwrxu gh o*ruguh gh gl{ plooldugv g*dqqìhv1 Lfl od
pìwkrgh sdudpìwultxh hvw plvh hq gìidxw sdufh txh oh txdqwloh frqvlgìuì +<<1<:(,
d wudlw ã xq ìyìqhphqw wuëv uduh1

71516 Od wkìrulh fodvvltxh

7151614 Suìvhqwdwlrq ghv 6 orlv g*h{wuíphv Qrxv uhsuhqrqv ohv qrwdwlrqv lqwurgxlwhv
srxu gì�qlu od glvwulexwlrq gx sluh1 Qrxv frqvlgìurqv Q yduldeohv doìdwrluhv [�> = = = >[?> = = = >[�

lqgìshqgdqwhv hw gh píph orl gh glvwulexwlrq I grqw qrxv fkhufkrqv ã ìwxglhu oh frpsruwhphqw
ghv h{wuíphv "3� @ plq +[�> = = = >[?> = = = >[� , hw "n� @ pd{ +[�> = = = >[?> = = = >[� ,1 Srxu fhod/
qrxv srxyrqv xwlolvhu od vwdwlvwltxh g*ruguh \ vxu [/ f*hvw0ã0gluh txh qrxv dyrqv

"3� @ \� � � � � � \? � � � � � \� @ "n� +99,

Frqvlgìurqv doruv od yduldeoh doìdwrluh � @
[&E��

?'�
| +\?,1 Hpeuhfkwv/ Uhvqlfn hw Vdprurg0

qlwvn| ^4<<:` grqqhqw gl�ìuhqwv h{hpsohv g*xwlolvdwlrq gh � hq �qdqfh =

� Vl | +|, @ �
&E���|/ � fruuhvsrqg ã od pr|hqqh ghv n +Q,0lëphv shuwhv ohv soxv lpsruwdqwhv >

� Vl | +|, @ +|3 � |,n hw n +Q, @ Q / � uhsuìvhqwh od vrpph ghv shuwhv soxv judqghv tx*xq
vhxlo >

� Vl | +|, @ | hw n +Q, @ �Q / � hvw oh txdqwloh � gh [1

Dyhf od wkìrulh ghv h{wuíphv/ qrxv qrxv lqwìuhvvrqv gluhfwhphqw ã � @ \� hw � @ \� 1 Srxu fhod/
qrxv dyrqv ehvrlq gx wkìruëph gh Ilvkhu0Wlsshw txl shuphw gh fdudfwìulvhu od orl gh glvwulexwlrq
ghv h{wuíphv =
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Wkìruëph 4 +Wk1 61516 gh Hpeuhfkwv/ No sshoehuj hw Plnrvfk +4<<:,, Vxssrvrqv Q
yduldeohv doìdwrluhv [�> = = = >[?> = = = >[� lqgìshqgdqwhv hw gh píph orl gh glvwulexwlrq I1 V*lo
h{lvwh ghv vxlwhv d� hw e� hw xqh glvwulexwlrq olplwh qrq gìjìqìuìh J whoohv txh

olp
�3<"

Su

�
"n� � e�

d�
� {

�
@J +{, ;{ 5 U +9:,

doruv J dssduwlhqw ã o*xq ghv wurlv w|shv vxlydqwv gh glvwulexwlrq =

W|sh L +Iuhfkhw, J +{, @

�
3
h{s +�{3k,

{ � 3
{ A 3

j +{, @

�
3

�{3E�nk� h{s +�{3k,

W|sh LL +Zhlexoo, J +{, @

�
h{s +� +�{,k,
4

{ � 3
{ A 3

j +{, @

�
� +�{,k3� h{s +� +�{,k,
3

W|sh LLL +Jxpeho, J +{, @ h{s +�h3%, { 5 U j +{, @ h{s +�{� h3%,

F*hvw o*xq ghv uìvxowdwv ohv soxv lpsruwdqwv gh od wkìrulh ghv h{wuíphv = vrxv fhuwdlqhv frqglwlrqv/
od orl gh glvwulexwlrq ghv h{wuíphv hvw o*xqh ghv wurlv orlv sdudpìwultxhv suìfìghqwhv1 Hq idlw/
qrxv srxyrqv fdudfwìulvhu fhv wurlv w|shv gh glvwulexwlrq sdu xqh glvwulexwlrq xqltxh +Frohv hw
Wdzq ^4<<<`, =

J +{, @ h{s

+
�
�
4 . �

�
{� �

�

��3 �

1

,
+9;,

gì�ql vxu oh vxssruw � @
�
{ = 4 . �

�%3>
j

�
A 3

�
hw txh qrxv qrwrqv J +�>�> �,1 Fhwwh irqfwlrq gh

glvwulexwlrq fruuhvsrqg ã od orl gh suredelolwì gh Yrq Plvhv/ pdlv hooh hvw soxv frqqxh vrxv oh
qrp gh �Jhqhudol}hg H{wuhph Ydoxh glvwulexwlrq� +JHY,1 Qrxv dyrqv doruv ohv fruuhvsrqgdqfhv
vxlydqwhv =

Iuhfkhw � @ �3� A 3

Zhlexo � @ ��3� ? 3

Jxpeho � �$ 3

Uhpdutxrqv txh ohv sdudpëwuhv � hw � vrqw hq idlw ohv olplwhv gh e� hw d� 1 D wlwuh g*looxvwudwlrq/
yr|rqv txhotxhv h{hpsohv gh glvwulexwlrq JHY1 Srxu fhod/ qrxv srxyrqv idflohphqw prqwuhu txh
od irqfwlrq gh ghqvlwì fruuhvsrqgdqwh hvw

j +{, @
4

�

�
4 . �

�
{� �

�

��3� �n1

1

�
h{s

+
�
�
4 . �

�
{� �

�

��3 �

1

,
+9<,

Ohv judskltxhv +46, hw +47, suìvhqwhqw ghv irqfwlrqv gh ghqvlwì hw gh uìsduwlwlrq srxu gl�ìuhqwhv
ydohxuv gh sdudpëwuh1 Oruvtxh � ydulh/ qrxv uhpdutxrqv xqh wudqvodwlrq ghv irqfwlrqv1 � hvw grqf
xq sdudpëwuh gh orfdolvdwlrq1 � mrxh oh u÷oh g*xqh yduldqfh/ f*hvw srxutxrl qrxv oh frqvlgìurqv
frpph xq sdudpëwuh gh glvshuvlrq1 Hq�q/ oh sdudpëwuh � hvw olì dx fdudfwëuh ohswrnxuwltxh
gh od irqfwlrq gh glvwulexwlrq I1 F*hvw srxutxrl rq oxl grqqh jìqìudohphqw oh qrp g*lqglfh gh
txhxh rx g*lqglfh gh ydohxu h{wuíph +Guhhv ^4<<:`,1
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Ilj1 46=

Ilj1 47=
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7151615 Txhotxhv uhpdutxhv vxu ohv orlv g*h{wuíphv O*ìwxgh ghv orlv g*h{wuíph hvw wuëv
lqwìuhvvdqwh1 F*hvw xq grpdlqh gh uhfkhufkh surol�txh1 Gdqv fh sdudjudskh/ qrxv suìvhqwrqv
txhotxhv uìvxowdwv uhpdutxdeohv1

Uhpdutxh 6 Vl qrxv dssoltxrqv o*dqdo|vh ZFV dx pd{lpxp "n� > qrxv dyrqv doruv

J� +{, @ I +{,�

j� +{, @ Q �I +{,�3� i +{, +:3,

hw

olp
�<"

J� +{, @ J +{, +:4,

Lo hvw doruv lqwìuhvvdqw g*ìwxglhu od ylwhvvh gh frqyhujhqfh txl shuphw g*dyrlu xqh lgìh gh od sì0
ulrgh gh uìiìuhqfh gh o*dqdo|vh ZFV srxu txh fhooh0fl vrlw �ìtxlydohqwh� ã od wkìrulh ghv h{wuíphv1

Yr|rqv xq h{hpsoh1 Qrxv frqvlgìurqv od glvwulexwlrq jdxvvlhqqh vwdqgdug1 Qrxv vdyrqv txh od
orl ghv h{wuíphv fruuhvsrqgdqwh hvw xqh Jxpeho1 Vxu oh judskltxh +48,/ qrxv uhpdutxrqv txh
o*dssur{lpdwlrq gh J� +{, sdu xqh orl gh Jxpeho hvw prlqv erqqh txh fhooh gh J�ffff +{,1

Ilj1 48=

Qrxv frqvlgìurqv pdlqwhqdqw soxvlhxuv glvwulexwlrqv = od orl jdxvvlhqqh/ od orl h{srqhqwlhooh/ od orl
gh Vwxghqw We hw od orl �0vwdeoh v|pìwultxh4; Vf�. +4> 3> 3,1 Srxu phvxuhu od frqyhujhqfh/Frohv hw

4;yrlu Qrodq ^4<<<`1
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Ilj1 49=

Wdzq ^4<<<` sursrvhqw g*ìwxglhu judskltxhphqw oh frpsruwhphqw gh � oq
�
� oq

�
J�

�
 3K�
@�

���
hq irqfwlrq gh Q hw gh oh frpsduhu fhoxl0fl gh od orl olplwh1 Srxu ohv orlv jdxvvlhqqh hw h{srqhq0
wlhooh/ od orl olplwh hvw od glvwulexwlrq gh Jxpeho1 Srxu ohv ghx{ dxwuhv/ f*hvw od glvwulexwlrq gh
Iuìfkhw1 Oh sureoëph hvw gh frqvwuxluh ohv vxlwhv +d� , hw +e� ,1 Srxu od orl h{srqhqwlhooh/ qrxv

srxyrqv prqwuhu txh vl d� @ 4 hw e� @ � oq +Q,/ �n
�
3K�
@�

frqyhujh elhq hq orl yhuv od idplooh
gh w|sh LLL1 Srxu ohv dxwuhv orlv/ od frqqdlvvdqfh ghv vxlwhv +d� , hw +e� , q*hvw sdv wrxmrxuv yìul0
�ìh4<1 Gdqv fh fdv/ qrxv srxyrqv frqvwuxluh ohv vxlwhv qxpìultxhphqw hq dgrswdqw xq fulwëuh gh
erqqh dgìtxdwlrq53 hqwuh J�

�
 3K�
@�

�
hw od orl olplwh J +{,1 Ohv uìvxowdwv vrqw suìvhqwìv vxu oh

judskltxh +49,1 Qrxv yr|rqv dlqvl txh od frqyhujhqfh gh od orl h{srqhqwlhooh hvw elhq soxv udslgh
txh fhooh gh od orl jdxvvlhqqh1 Hw ohv glvwulexwlrqv txl rqw ghv txhxhv ohswrnxuwltxhv +f*hvw oh fdv
ghv glvwulexwlrqv We hw Vf�. +4> 3> 3,, suìvhqwhqw ghv ylwhvvhv gh frqyhujhqfh soxv idleohv1

Uhpdutxh 7 Oh txdqwloh J3� +�, g*ruguh � srxu od glvwulexwlrq JHY hvw grqqì sdu od irupxoh
vxlydqwh =

J3� +�, @ �� �

�

k
4� +� oq�,31

l
+:5,

4<Frohv hw Wdzq ^4<<<` irxuqlvvhqw ghx{ h{suhvvlrqv srxu E@�� hw EK�� srxu od orl jdxvvlhqqh/ pdlv fhoohv0fl
v*dyëuhqw qxpìultxhphqw qrq dgìtxdwhv/ qrwdpphqw srxu ghv idleohv ydohxuv gh � 1 F*hvw srxutxrl qrxv dyrqv
dxvvl suìiìuì xwlolvhu od pìwkrgh qxpìultxh gh frqvwuxfwlrq ghv vxlwhv srxu od orl jdxvvlhqqh1

53Qrxv dyrqv xwlolvì xqh qruph �2 srxu oh fulwëuh g*dgìtxdwlrq1
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Fh txdqwloh hvw grqf iruwhphqw lq xhqfì54 sdu ohv ghx{ sdudpëwuhv � hw �1 D wlwuh g*looxvwudwlrq/
oh judskltxh +4:, suìvhqwh gl�ìuhqwhv frxuehv gh txdqwlohv hq irqfwlrq gh �1 Lqwxlwlyhphqw/ qrxv
frpsuhqrqv txh soxv od glvwulexwlrq I srvvëgh gh od yduldqfh hw soxv hooh hvw ohswrnxuwltxh/ soxv
fh txdqwloh vhud ìoìyì1

Ilj1 4:=

Uhpdutxh 8 Qrxv srxyrqv prqwuhu txh oh prgh gh od glvwulexwlrq JHY hvw dwwhlqw srxu od yd0
ohxu �.� +4� �,11 Txdqw ã od pr|hqqh H

�
"n�

�
/ qrxv srxyrqv od fdofxohu idflohphqw hq xwlolvdqw

xqh surfìgxuh g*lqwìjudwlrq qxpìultxh gh w|sh Jdxvv0Ohjhqguh rx Jdxvv0Khuplwh1

Qrxv dyrqv pdlqwhqdqw suhvtxh wrxv ohv ìoìphqwv srxu dssoltxhu od wkìrulh ghv ydohxuv h{0
wuíphv ã od jhvwlrq gx ulvtxh1 Vrlw S od shuwh srwhqwlhooh g*xq sruwhihxlooh1 Phvxuhu oh ulvtxh
uhylhqw doruv ã dqdo|vhu od orl gx pd{lpxp gh �S/ f*hvw0ã0gluh od glvwulexwlrq gx sluh1 D sduwlu
gh fhooh0fl/ qrxv srxyrqv fdofxohu ohv txdqwlohv gx sluh/ o*hvsìudqfh rx oh prgh gx sluh/ ohv whpsv
gh uhwrxu/ hwf1 Dydqw gh yrlu txhotxhv dssolfdwlrqv/ lo uhvwh fhshqgdqw ã gìyhorsshu o*lqiìuhqfh
vwdwlvwltxh hw ohv pìwkrghv g*hvwlpdwlrq g*xqh glvwulexwlrq JHY1

7151616 Hvwlpdwlrq ghv sdudpëwuhv gh od glvwulexwlrq JHY Lo h{lvwh soxvlhxuv pìwkrghv
srxu hvwlphu ohv sdudpëwuhv gh od glvwulexwlrq JHY1 Qrxv srxyrqv sdu h{hpsoh flwhu ohv pìwkrghv
g*hvwlpdwlrq gh o*lqglfh gh txhxh +gh w|sh Kloo rx Slfndqgv � yrluGuhhv/Gh Kddq hwUhvqlfn

54Hq h�hw/ qrxv dyrqv

YkB
3� Ek� '

j

k E3 *?k��n1
+:6,
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^4<<;`,/ od pìwkrgh ghv prphqwv rx hqfruh ohv pìwkrghv gh vhxlo +edvìh sdu h{hpsoh vxu od
glvwulexwlrq gh Sduhwr jìqìudolvìh,1 Pdlv fhooh txl uhvwh od soxv srsxodluh hw txl vrxv fhuwdlqhv
frqglwlrqv hvw od soxv h!fdfh hvw od pìwkrgh gx Pd{lpxp gh Yudlvhpeodqfh551

Vrlw � oh yhfwhxu ghv sdudpëwuhv1 Qrxv dyrqv

� @

57 �
�
�

68
Qrxv frqvlgìurqv xq ìfkdqwloorq gh grqqìhv i[|j gh glphqvlrq W @ *Q dyhf * 5 U1 Qrxv
glylvrqv fhw ìfkdqwloorq hq Q eorfv hw qrxv gì�qlvvrqv "n? gh od idêrq vxlydqwh

"n? @ pd{
��

[�n?E|3��> w @ 4> = = = > *
��

+:7,

O*h{suhvvlrq gh od yudlvhpeodqfh gh o*revhuydwlrq q hvw grqf

O
�
"n? > �

�
@

4

�

�
4 . �

�
"n? � �

�

��3� �n1

1

�
h{s

+
�
�
4 . �

�
"n? � �

�

��3 �

1

,
+:8,

Qrxv hq gìgxlvrqv o*h{suhvvlrq vxlydqwh srxu od orj0yudlvhpeodqfh =

c
�
"n? > �

�
@ � oq� �

�
4 . �

�

�
oq

�
4 . �

�
"n? � �

�

��
�
�
4 . �

�
"n? � �

�

��3 �

1

+:9,

O*hvwlpdwhxu gx pd{lpxp gh yudlvhpeodqfh fruuhvsrqg doruv ã

a�PO @ dujpd{
wMX

�[
?'�

c
�
"n? > �

�
+::,

dyhf � o*hvsdfh ghv sdudpëwuhv1 O*hvwlpdwlrq gh o*h{suhvvlrq +::, hvw uhodwlyhphqw dlvìh ã frqgl0
wlrq gh suhqguh txhotxhv suìfdxwlrqv/ qrwdpphqw srxu od vsìfl�fdwlrq gh � +ã fdxvh gh od
vlqjxodulwì dx srlqw � @ 3,1 Srxu ohv dssolfdwlrqv/ qrxv dyrqv xwlolvì o*dojrulwkph gh Eu|rghq0
Iohfwfkhu0Jrogidue0Vkdqqr hq xwlolvdqw xq mdfrelhq dqdo|wltxh +yrlu o*dqqh{h G15,1

7151617 Dssolfdwlrqv Qrxv frqvlgìurqv xqh suhplëuh looxvwudwlrq1 Qrxv vlpxorqv soxvlhxuv
vìulhv gh grqqìhv gh orl J �

6> 5> �2
�
gh orqjxhxu 43331 Srxu fkdfxqh ghv vìulhv/ qrxv hvwlprqv ohv

sdudpëwuhv gh od glvwulexwlrq JHY hq suhqdqw uhvshfwlyhphqw ohv flqtxdqwh/ fhqw hw flqt fhqwv
suhplëuhv revhuydwlrqv/ dlqvl txh o*ìfkdqwloorq hqwlhu1 Vxu oh judskltxh +4;,/ qrxv uhpdutxrqv txh
o*dgìtxdwlrq ghv irqfwlrqv gh ghqvlwì hvwlpìhv ã od yudlh orl hvw phloohxuh oruvtxh qrxv glvsrvrqv
gh soxv gh grqqìhv1

Fhod shxw srvhu ghv sureoëphv lpsruwdqwv srxu o*dssolfdwlrq gh od wkìrulh ghv h{wuíphv ã
od phvxuh gh ulvtxh/ sxlvtxh hooh qìfhvvlwh xq ìfkdqwloorq gh orqjxhxu dvvh} lpsruwdqwh srxu
rewhqlu ghv hvwlpdwlrqv �sursuhv�1 Hq h�hw/ ohv shuwhv srwhqwlhoohv yrqw íwuh fdofxoìhv frpph
srxu ohv pìwkrghv gh YdUv klvwrultxh hw gh Prqwh Fduor1 Od gl�ìuhqfh surylhqw gx idlw tx*rq
qh fdofxoh sdv gluhfwhphqw oh txdqwloh/ pdlv tx*rq hvwlph od glvwulexwlrq ã sduwlu ghv pd{lpd1

55Qrxv xwlolvrqv lfl ohv qrwdwlrqv hw od whuplqrorjlh gh Gdylgvrq hw PdfNlqqrq ^4<<6`/ rxyudjh gh uìiìuhqfh
vxu od txhvwlrq gx pd{lpxp gh yudlvhpeodqfh1
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Ilj1 4;=

Sdu h{hpsoh/ vl qrxv dyrqv xq klvwrultxh gh 583 mrxuv hw txh qrxv frqvlgìurqv ghv eorfv gh 58
mrxuv gh wudglqj srxu gì�qlu "n? / o*hvwlpdwlrq sruwhud vxu xq ìfkdqwloorq gh 43 h{wuhpd1 Qrxv
qh srxyrqv grqf dssoltxhu od wkìrulh ghv h{wuíphv txh gdqv oh fdguh g*xq v|vwëph
shuirupdqw gh jhvwlrq gh edvhv gh grqqìhv txl d ìwì plv hq sodfh uhodwlyhphqw w÷w
d�q gh glvsrvhu g*klvwrultxhv dvvh} orqjv1

Suhqrqv o*h{hpsoh gx frxuv OOR\GV WVE1 Qrxv frqvlgìurqv ghx{ sruwhihxloohv/ o*xq fruuhv0
srqgdqw ã xqh srvlwlrq frxuwh vxu fh wlwuh/ o*dxwuh ìwdqw xqh srvlwlrq orqjxh1 Qrxv suhqrqv 58
mrxuv gh wudglqj srxu gì�qlu ohv eorfv1 Qrxv rewhqrqv doruv 8; ydohxuv �h{wuíphv� txl yrqw qrxv
shuphwwuh gh prgìolvhu od glvwulexwlrq gx sluh +yrlu oh judskltxh +4<,,1 Qrxv hvwlprqv hqvxlwh
ohv sdudpëwuhv gh od glvwulexwlrq JHY srxu fkdfxq ghv sruwhihxloohv1 Vxu oh judskltxh +53,/ qrxv
dyrqv uhsruwì ohv irqfwlrqv gh ghqvlwì fruuhvsrqgdqwhv561 Qrxv uhpdutxrqv txh ohv glvwulexwlrqv
vrqw oìjëuhphqwv gl�ìuhqwhv1 Gdqv oh fdv gh od YdU dqdo|wltxh/ ohv sruwhihxloohv suìvhqwhqw xq
ulvtxh ìtxlydohqw/ sxlvtxh qrxv dyrqv

56D wlwuh g*lqirupdwlrq/ qrxv dyrqv rewhqxv ohv uìvxowdwv vxlydqwv +ohv ìfduwv0w|shv rqw ìwì fdofxoìv ã sduwlu gh
od pdwulfh khvvlhqqh, =

Srvlwlrq orqjxh Srvlwlrq frxuwh
Hvwlpdwlrq Hfduw0w|sh Hvwlpdwlrq Hfduw0w|sh

> 31438 31345 31438 31345
j 313:9 31346 3139< 31348
1 31:47 314;5 41396 31577
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YdU <3( YdU <8( YdU <<(
Srvlwlrq orqjxh 314:7 31557 3164:
Srvlwlrq frxuwh 314:< 3155< 31663

D wlwuh gh frpsoìphqw/ yrlfl ohv txdqwlohv fruuhvsrqgdqwv dx{ glvwulexwlrqv hvwlpìhv571

J3� +3=<3, J3� +3=<8, J3� +3=<<,

Srvlwlrq orqjxh 31864 31;<3 51;8
Srvlwlrq frxuwh 31:85 418:4 ;1:3

Srxu �qlu fh sdudjudskh/ qrxv frqvlgìurqv ohv ghx{ ìyëqhphqwv �h{wuíphv� gx wlwuh OOR\GV
txl rqw hx olhx gxudqw fhv txdwuh dqv1 Hq dyulo 4<<;/ oh wlwuh edlvvh gh 319; hq xqh vhxoh vìdqfh1
Hq xwlolvdqw od YdU dqdo|wltxh/ fhw ìyëqhphqw fruuhvsrqg ã xqh gxuìh gh uhwrxu gh 5653:78
mrxuv vrlw suëv gh <6;6 dqqìhv1 Hooh q*hvw txh gh 67: mrxuv vl qrxv od fdofxorqv ã sduwlu gh od
wkìrulh ghv h{wuëphv1 Hq rfwreuh 4<<8/ oh wlwuh dxjphqwh oruv g*xqh vìdqfh gh frwdwlrq gh 31:<1
Ohv gxuìhv gh uhwrxu vrqw uhvshfwlyhphqw 595 mrxuv srxu od wkìrulh ghv h{wuíphv hw soxv gh :83
plooh dqqìhv srxu od YdU dqdo|wltxh $

Ilj1 4<=

71517 O*xwlolvdwlrq ghv frsxodv

Qrxv dyrqv frqvdfuì oh sdudjudskh suìfìghqw ã od wkìrulh fodvvltxh ghv h{wuíphv gdqv xq
fdguh xqlglphqvlrqqho1 Fhod lpsoltxh xqh uììydoxdwlrq gx sruwhihxlooh +gh idêrq klvwrultxh

57Srxu dyrlu g*dxwuhv lqglfdwlrqv vxu od phvxuh gx ulvtxh/ qrxv srxuulrqv dxvvl fdofxohu oh prgh/ o*hvsìudqfh gx
sluh/ ohv suredelolwìv g*rffxuhqfh gh fhuwdlqhv uìjlrqv gh ulvtxh/ hwf1
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Ilj1 53=

rx dyhf xqh pìwkrgh gh Prqwh Fduor, d�q gh fdofxohu od phvxuh ghv ulvtxhv1 F*hvw hq txhotxh
vruwh xq prgëoh ã xq vhxo idfwhxu1 Od wkìrulh ghv ydohxuv h{wuíphv pxowlydulìv +uìiìuhqfhv ^77`/
^78` hw ^435`, hvw oh fdguh g*dqdo|vh srxu ìwxglhu ohv h{wuíphv vl qrxv gìvlurqv whqlu frpswh gh
soxvlhxuv idfwhxuv1

Gdqv oh fdguh wudglwlrqqho gh od YdU dqdo|wltxh/ od phvxuh gh ulvtxh hvw xqh irqfwlrq gh
od yduldqfh oruvtxh qrxv frqvlgìurqv xq vhxo idfwhxu/ doruv tx*hooh gìshqg ghv yduldqfhv hw ghv
fruuìodwlrqv oruvtx*lo | d soxvlhxuv idfwhxuv1 Gdqv oh fdguh xqlglphqvlrqqho gh od wkìrulh ghv
h{wuíphv/ qrxv dedqgrqqrqv oh sdudgljph gh od yduldqfh srxu gì�qlu od phvxuh gh ulvtxh1 Gdqv
oh fdv gh od wkìrulh ghv h{wuíphv pxowlydulìv/ qrxv doorqv doohu soxv orlq/ sxlvtxh qrxv dedqgrq0
qrqv dxvvl oh sdudgljph gh od fruuìodwlrq1 Gdqv o*duwlfoh �Fruuhodwlrq dqg ghshqghqf| lq ulvn
pdqdjhphqw = Surshuwlhv dqg slwidoov�/ Hpeuhfkwv/PfQhlo hw Vwudxpdqq ^4<<<` irxuqlvvhqw
txhotxhv h{solfdwlrqv =

Fruuhodwlrq lq �qdqfh dqg lqvxudqfh111 Wkh fxuuhqw txhvw iru d vrxqg phwkrgr0
orjlfdo edvlv iru lqwhjudwhg ulvn pdqdjhphqw dovr udlvhv wkh lvvxh ri fruuhodwlrq dqg
ghshqghqf|1 Dowkrxjk frqwhpsrudu| �qdqfldo ulvn pdqdjhphqw uhvroyhv durxqg wkh
xvh ri fruuhodwlrq wr ghvfuleh ghshqghqfh ehwzhhq ulvnv/ wkh lqfoxvlrq ri qrq0olqhdu
ghulydwlyh surgxfwv lqydolgdwhv pdq| ri wkh glvwulexwlrqdo dvvxpswlrqv xqghuo|lqj
wkh xvh ri fruuhodwlrq1

Fruuhodwlrq dv d vrxufh ri frqixvlrq111 Exw fruuhodwlrq/ dv zhoo dv ehlqj rqh
ri wkh prvw xeltxlwrxv frqfhswv lq prghuq �qdqfh dqg lqvxudqfh/ lv dovr rqh ri wkh
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prvw plvxqghuvwrrg frqfhswv1 Vrph ri wkh frqixvlrq pd| dulvh iurp wkh olwhud| xvh ri
wkh zrug wr fryhu qrwlrq ri ghshqghqf|1 Wr d pdwkhpdwlfldq/ fruuhodwlrq lv rqo| rqh
sduwlfxodu phdvxuh ri vwrfkdvwlf ghshqghqf| dprqj pdq|1 Lw lv d fdqrqlfdo phdvxuh
lq wkh zruog ri pxowlyduldwh qrupdo glvwulexwlrqv/ dqg pruh jhqhudoo| iru vskhulfdo
dqg hoolswlfdo glvwulexwlrqv1 Krzhyhu/ hpslulfdo uhvhdufk lq �qdqfh dqg lqvxudqfh
vkrzv wkdw wkh glvwulexwlrqv ri wkh uhdo zruog duh vhogrp lq wklv fodvv1

Srxu looxvwuhu fhv sursrv/ qrxv dyrqv vlpxoì ghv vìulhv gh grqqìhv el0glphqvlrqqhoohv suìvhqwdqw
xqh fruuìodwlrq gh 318 dyhf gl�ìuhqwhv glvwulexwlrqv pdujlqdohv1 Ohv judskltxhv +54, vrqw ghv
vfdwwhusorwv gh fhv vìulhv1 Píph vl srxu ohv txdwuh glvwulexwlrqv/ qrxv dyrqv fru +[�>[2, @

�
2 /

ydu +[�, @ ydu +[2, @ 4/ qrxv qh srxyrqv dffhswhu o*lgìh gh uìvxphu fhoohv0fl sdu od pdwulfh gh
yduldqfh0fryduldqfh1 Vl qrxv dvvlplorqv fhv txdwuh vìulhv ã ghv vìulhv klvwrultxhv gh ghx{ idfwhxuv/
doruv hoohv suìvhqwhqw od píph Ydohxu hq Ulvtxh vl qrxv xwlolvrqv od pìwkrgh sdudpìwultxh1

Ilj1 54=

Qrxv doorqv pdlqwhqdqw gì�qlu od qrwlrq gh frsxod/ txl hvw xqh phvxuh gh od gìshqgdqfh
gh vwuxfwxuh +Mrh ^4<<:`/ Qhovhq ^4<<<`,1 Qrxv frqvlgìurqv xqh glvwulexwlrq I gh glphqvlrq
Q 1 O*lgìh hvw doruv gh �vìsduhu fhooh0fl hq xqh sduwlh txl gìfulw od gìshqgdqfh gh vwuxfwxuh hw
xqh dxwuh sduwlh txl gìfulw vhxohphqw oh frpsruwhphqw pdujlqdo� +Hpeuhfkwv/ PfQhlo hw
Vwudxpdqq ^4<<<`,1

Gh�qlwlrq 4 Vrlw Q yduldeohv doìdwrluhv [�> = = = >[� gh glvwulexwlrq mrlqwh I1 Qrxv frqvlgìurqv
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od irqfwlrq F vxu ^3> 4`� whooh txh58

I +{�> = = = > {� , @ Su i[� � {�> = = = >[� � {�j
@ F +I� +{�, > = = = >I� +{� ,, +:;,

dyhf I�> = = = >I� ohv glvwulexwlrqv pdujlqdohv1 Qrxv dsshorqv doruv od irqfwlrq F oh frsxod gh I1

O*lgìh jìqìudoh hvw grqf gh wudqviruphu ohv yduldeohv doìdwrluhv gh whooh vruwh txh qrxv re0
whqrqv ghv glvwulexwlrqv pdujlqdohv xqliruphv1 Yrlfl txhotxhv h{hpsohv gh irqfwlrqv frsxod
+Frohv/ Fxuulh hw Wdzq ^4<<<`, =

� Oruvtxh ohv yduldeohv doìdwrluhv vrqw lqgìshqgdqwhv/ qrxv dyrqv

I +{�> = = = > {� , @
�\
?'�

I? +{?, +:<,

Qrxv hq gìgxlvrqv txh od irqfwlrq frsxod hvw

F +x�> = = = > x� , @ x� � x2 � = = =� x� +;3,

� Vl srxu wrxw {2/ qrxv yìul�rqv txh {2 @ I3�2 +I� +{�,,/ doruv qrxv dyrqv

I +{�> {2, @ plq +I� +{�, >I2 +{5,, +;4,

hw od irqfwlrq frsxod hvw

F +x�> x2, @ plq +x�> x2, +;5,

Yr|rqv pdlqwhqdqw frpphqw oh frqfhsw gh frsxod hvw olì dx{ phvxuhv gh ulvtxh1 Soxvlhxuv
fkrvhv lqwìuhvvhqw xq v|vwëph gh jhvwlrq ghv ulvtxhv/ sdu h{hpsoh ohv ydohxuv hq ulvtxh dvvrflìhv
dx{ yduldeohv doìdwrluhv [� hw [2c lghqwltxhphqw glvwulexìhv/ pdlv dxvvl od suredelolwì txh ohv
uìdolvdwlrqv gìsdvvhqw fhv ydohxuv hq ulvtxh/ rx hqfruh od suredelolwì txh o*rq gìsdvvh od suhplëuh
ydohxu hq ulvtxh vdfkdqw txh od vhfrqgh d ìwì iudqfklh1

Qrxv frqvlgìurqv o*lqglfh gh gìshqgdqfh h{wuíph " gì�ql sdu59

" @ olp
%�3<t�T{%�

Su +[2 A {�m[� A {�, +;6,

" hvw grqf od suredelolwì olplwh g*xq h{wuíph frqglwlrqqhooh ã xq dxwuh h{wuíph1 Frohv/ Fxuulh
hw Wdzq ^4<<<` prqwuhqw doruv txh

" @ olp
�3<�3

" +x, +;7,

dyhf

" +x, @ 5� oqF +x> x,

oqx
+;8,

58Rq prqwuh txh fhooh0fl h{lvwh hw hvw xqltxh vrxv fhuwdlqhv frqglwlrqv gh frqwlqxlwì1
59Sdu vrxfl gh vlpsol�fdwlrq/ qrxv phqrqv o*dqdo|vh gdqv oh fdv el0glphqvlrqqho1
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Od phvxuh " shuphw grqf gh phvxuhu xqh �suredelolwì gh gìshqgdqfh hqwuh ohv h{wuíphv�1 Sdu
h{hpsoh/ vl qrxv o*dssoltxrqv ã od YdU/ qrxv dyrqv +Hpeuhfkwv/ PfQhlo/ hw Vwudxpdqq
^4<<<`, =

" @ olp
k3<�3

Su
�
[2 A I3�2 +�,

��[� A I3�� +�,
�

@ olp
k3<�3

Su +[2 A Y dUk +[2,m[� A Y dU� +[2,,

@ olp
k3<�3

4� 5�.F +�>�,

4� �
+;9,

Frpph " hvw xqh suredelolwì/ oh vxssruw gh " hvw grqf ^3> 4`1 Qrxv ghyrqv uhpdutxhu txh fhwwh
phvxuh qh gìshqg txh gh od irqfwlrq frsxod hw hvw lqgìshqgdqwh ghv glvwulexwlrqv pdujlqdohv1
Qrxv frqvlgìurqv pdlqwhqdqw xqh vhfrqgh phvxuh gh gìshqgdqfh �" gì�qlh gh od idêrq vxlydqwh =

�" @ olp
�3<�3

�" +x, +;:,

dyhf

�" +x, @ 5
oq +Su +[2 A {�,,

oq +Su +[2 A {�m[� A {�,,
� 4 +;;,

Xqh qrxyhooh irlv/ qrxv srxyrqv prqwuhu txh �" qh gìshqg txh gx frsxod1 Lfl/ oh vxssruw gh �"
hvw ^�4> 4`/ wrxw frpph oh vxssruw gh od fruuìodwlrq1

Uhpdutxh 9 Gdqv oh fdv g*xq yhfwhxu jdxvvlhq ã ghx{ glphqvlrqv suìvhqwdqw xqh fruuìodwlrq
ìjdoh ã �/ od phvxuh gh gìshqgdqfh �" hvw ìjdoh ã �1

Gdqv oh fdguh g*dqdo|vh jdxvvlhq/ od fruuìodwlrq hvw grqf xqh phvxuh dgìtxdwh g*djuìjdwlrq ghv
ulvtxhv1 Pdlqwhqdqw/ vl qrxv qrxv sodêrqv gdqv xq dxwuh fdguh g*dqdo|vh/ od phvxuh gh gìshqgdqfh
�" q*hvw soxv ìjdoh ã od fruuìodwlrq � hqwuh ohv grqqìhv/ sxlvtxh oh frsxod fkdqjh1 O*djuìjdwlrq ghv
ulvtxhv sdu od pìwkrgh ghv fruuìodwlrqv q*hvw doruv soxv dssursulìh hw lo hvw suìiìudeoh g*xwlolvhu
xqh pìwkrgrorjlh edvìh vxu �" +yrlu Erx|ì ^4<<<`,1

Fhshqgdqw/ píph vl o*xwlolvdwlrq ghv frsxodv srxu od phvxuh ghv ulvtxhv hvw lqwìuhvvdqwh/ lo
q*hq ghphxuh sdv prlqv txh f*hvw xq grpdlqh gh uhfkhufkh uhodwlyhphqw mhxqh hw txh soxvlhxuv
sureoëphv qh vrqw sdv hqfruh frpsoëwhphqw uìvroxv +hvwlpdwlrq gx frsxod/ hvwlpdwlrq gluhfwh
gh �" ã sduwlu ghv grqqìhv/ hwf,1

716 Gh od YdU ã o*h{ljhqfh hq Irqgv Sursuhv = fkdqjhphqw g*krul}rq

Fhwwh vhfwlrq v*lqwìuhvvh dx fkrl{ gh o*krul}rq frqvlgìuì hw dx{ gl!fxowìv tx*lo hqjhqguh srxu
oh fdofxo gh od YdU1 Vhorq oh w|sh g*dfwliv jìuìv/ qrxv dxurqv whqgdqfh ã sruwhu qrwuh dwwhqwlrq
ã ghv YdU doodqw gh o*lqwud0gd| ã txhotxhv dqqìhv1 Gh pdqlëuh rsìudwlrqqhooh/ ohv ulvtxhv vrqw
vrxyhqw phvxuìv ã 4 mrxu1 Oh sdvvdjh ã xq dxwuh krul}rq shxw srvhu txhotxhv sureoëphv1

Oh frplwì gh Eåoh lpsrvh xqh sìulrgh gh gìwhqwlrq gh 43 mrxuv srxu phvxuhu o*h{ljhqfh hq
irqgv sursuhv dvvrflìh ã xq sruwhihxlooh1 Lo frqvhlooh doruv gh frqyhuwlu od YdU 4 mrxu ã od YdU 43
mrxuv sdu vfdolqj1 Oh vfdolqj frqvlvwh ã pxowlsolhu od yrodwlolwì ã 4 mrxu sdu

s
W / W ìwdqw o*krul}rq
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frqvlgìuì1 Fhwwh pìwkrgh vrxoëyh xqh fhuwdlqh sroìpltxh txdqw ã vrq dssolfdwlrq/ hw oh gìedw
vxu o*dgìtxdwlrq gx vfdolqj v*lqwhqvl�h vdqv srxu dxwdqw idluh uhvvruwlu xq frqvhqvxv fodlu1

Qrxv suìvhqwrqv gdqv xq suhplhu whpsv ohv lgìhv uhqfrqwuìhv gdqv ohv ghuqlhuv duwlfohv sxeolìv
vxu oh vxmhw/ sxlv qrxv h�hfwxrqv txhotxhv vlpxodwlrqv srxu whvwhu od ydolglwì gx frh!flhqw

s
43

srxu oh fdofxo gh od YdU1

71614 Txhotxhv ìoìphqwv wkìrultxhv

Dx wudyhuv ghv gl�ìuhqwv duwlfohv vxu oh vxmhw/ lo uhvvruw wurlv pìwkrghv srxu od frqyhuvlrq gh
od yrodwlolwì 4 mrxu ã xqh yrodwlolwì W mrxuv =

� Od suhplëuh frqvhlooìh sdu UlvnPhwulfv hvw od idphxvh
s
W uxoh txl frqvlvwh ã dssoltxhu oh

frh!flhqw pxowlsolfdwli
s
W ã od YdU 4 mrxu1 Fhwwh pìwkrgh hvw dssuìflìh sulqflsdohphqw

srxu vd vlpsolflwì hw vd wuëv idfloh plvh hq úxyuh1 Hooh uhsrvh hvvhqwlhoohphqw vxu xqh
k|srwkëvh gh qrupdolwì hw g*lqgìshqgdqfh ghv dffurlvvhphqwv ghv sul{ ghv dfwliv1 Fhv
k|srwkëvhv vrqw vrxyhqw glvfxwìhv/ hw qh v*dssoltxhqw sdv ã wrxwhv ohv pdwxulwìv1

� O*dowhuqdwlyh dfwxhooh ã od suhplëuh pìwkrgh uhsrvh vxu od wkìrulh ghv ydohxuv h{wuíphv1 Hooh
ghpdqgh ã hvwlphu xq frh!flhqw � uhsuìvhqwdwli gh o*ìsdlvvhxu ghv txhxhv gh glvwulexwlrq1
Sdu h{hpsoh/ srxu xqh orl gh Vwxghqw/ � uhsuìvhqwh oh qrpeuh gh ghjuìv gh olehuwì +rx
o*h{srvdqw fdudfwìulvwltxh, hw srxu xq surfhvvxv DUFK/ � uhsuìvhqwh oh qrpeuh gh prphqwv
�qlv gh od glvwulexwlrq qrq frqglwlrqqìh ghv lqqrydwlrqv1 Fh frh!flhqw ìwdqw gìwhuplqì/
qrxv dssoltxrqv od W

�

k uxoh/ txl frqvlvwh ã sdvvhu gh od YdU 4 mrxu ã od YdU W mrxuv hq
pxowlsoldqw sdu W

�

k =

� Od ghuqlëuh pìwkrgh frqvlvwh wrxw vlpsohphqw ã gìwhuplqhu od pdwulfh gh yduldqfh0fryduldqfh
ghv uhqghphqwv ã W mrxuv1 Fhwwh dssurfkh qìfhvvlwh xq klvwrultxh dvvh} orqj ghv grqqìhv
hw qh shxw sdv íwuh dssoltxìh ã wrxv ohv krul}rqv1 Wrxwhirlv/ hooh shuphw g*rewhqlu od yì0
ulwdeoh pdwulfh gh yduldqfh0fryduldqfh klvwrultxh1 Uhvwh doruv oh sureoëph gh o*dgìtxdwlrq
gx prgëoh ã fhwwh pdwxulwì1

Ohv duwlfohv uhqfrqwuìv gdqv od olwwìudwxuh v*dwwdfkhqw soxv sduwlfxolëuhphqw ã whvwhu od ydolglwì
gh od suhplëuh dssurfkh hw ã gìyhorsshu od ghx{lëph pìwkrgrorjlh dx wudyhuv gh prgëohv vhpl0
sdudpìwultxhv1 lo q*| d sdv gh frqvhqvxv duuíwì vxu od txhvwlrq1Glherog hw do1 ^8:`/ ^7<` whvwhqw od
surfìgxuh gh vfdolqj vxu ghv dfwliv vrxplv ã xqh g|qdpltxh gh w|sh JDUFK1 Ohxu dujxphqwdwlrq
uhsrvh vxu od irupxoh gh Gurvw0Qlmpdq txl shuphw gh fruuljhu od yrodwlolwì ã W mrxuv ã sduwlu gh
fhooh rewhqxh ã 4 mrxu/ vrxv fhuwdlqhv frqglwlrqv gh uìjxodulwì hw srxu ghv krul}rqv vx!vdpphqw
orqjv1 Ohxuv ghx{ sulqflsdohv frqfoxvlrqv vrqw ohv vxlydqwhv =

� srxu xq krul}rq vxsìulhxu ã 43048 mrxuv/ od yrodwlolwì q*hvw sdv suìylvleoh1 Dxwuhphqw glw/
ohv prgëohv ã yrodwlolwì frqglwlrqqhooh qh vrqw soxv ydodeohv srxu W A 43 >

� gdqv wrxv ohv fdv/ oh vfdolqj dpsol�h ohv  xfwxdwlrqv gh od yrodwlolwì1 Píph vl hq pr|hqqh
oh frh!flhqw

s
W shxw vhpeohu frqvhuydwhxu/ oh yìulwdeoh udssruw hqwuh ohv ghx{ yrodwlolwìv

hvw vrxyhqw elhq dx0ghvvrxv rx elhq dx0ghvvxv gh
s
W 1
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Gdqlhovvrq hw Gh Yulhv ^84`/ ^85` sursrvhqw xqh dxwuh dssurfkh irqgìh vxu ghv uìvxowdwv
gh od wkìrulh ghv ydohxuv h{wuíphv1 Lov ìphwwhqw txhotxhv uìvhuyhv vxu o*dssolfdwlrq gh od pìwkrgh
sursrvìh sdu UlvnPhwulfv srxu xq krul}rq gh 43 mrxuv/ píph vl ohv frqfoxvlrqv qh v*dssoltxhqw
sdv xqltxhphqw dx sdvvdjh gh od YdU 4 mrxu ã od YdU 43 mrxuv1 F*hvw soxv od pìwkrgh irqgìh
vxu o*xqltxh hvwlpdwlrq gh od pdwulfh gh yduldqfh0fryduldqfh txl hvw uhplvh hq fdxvh1 Ohv whvwv
hw vlpxodwlrqv tx*lov rqw h�hfwxìv derxwlvvhqw dx{ frqfoxvlrqv vxlydqwhv =

� UlvnPhwulfv vrxv0hvwlph od YdU ã 4 mrxu sdu udssruw ã xqh pìwkrgh irqgìh vxu od wkìrulh
ghv h{uíphv vxuwrxw srxu od phvxuh ghv ulvtxhv uduhv +l1h1 3138( hw 31338(,1 Qrxv qrwrqv
lfl txh ohv uìvxowdwv rewhqxv srxu xqh YdU ã 4( vrqw frpsdudeohv srxu ohv ghx{ pìwkrghv1

� Srxu ghv suìylvlrqv ã 43 mrxuv/ od pìwkrgh gh UlvnPhwulfv edvìh vxu oh vfdolqj vxu0hvwlph
od YdU rewhqxh sdu od W

�

k uxoh +hq pr|hqqh/ oh frh!flhqw � rewhqx ydxw 719,1

Fhv gl�ìuhqwv uìvxowdwv qh irqw uhvvruwlu dxfxq frqvhqvxv txdqw ã o*dssolfdwlrq gx frh!flhqws
W= Ohv vhxohv frqfoxvlrqv wluìhv vrxoljqhqw txh gdqv xqh dssurfkh sxuhphqw UlvnPhwulfv/ oh

vfdolqj q*hvw sdv irufìphqw frqvhuydwhxu +dpsol�fdwlrq ghv  xfwxdwlrqv, hw tx*hq oh frpsdudqw
ã ghv pìwkrghv soxv �qhv/ lo shxw v*dyìuhu wurs frqvhuydwhxu1

71615 Xq h{huflfh gh vlpxodwlrq

Srxu looxvwuhu ohv lgìhv ìqrqfìhv fl0ghvvxv/ qrxv dyrqv h�hfwxhu txhotxhv vlpxodwlrqv gh uhqgh0
phqwv gh gl�ìuhqwv dfwliv1 Qrxv dyrqv frqvlgìuì vxffhvvlyhphqw xqh g|qdpltxh gh w|sh JDUFK/
sxlv xq prgëoh ã yrodwlolwì vwrfkdvwltxh +Kxoo0Zklwh,1 Gdqv fhv ghx{ fdv/ qrxv vlpxorqv ghv
wudmhfwrluhv gx frxuv/ grqw qrxv fdofxorqv ohv yudlhv yrodwlolwìv ã 4 mrxu hw ã 43 mrxuv/ sxlv qrxv
frpsdurqv oh udssruw gh fhv ghx{ yrodwlolwìv dyhf oh frh!flhqw

s
43= Fhwwh dssurfkh d vhxohphqw

oh pìulwh gh whvwhu od ydolglwì gh o*dssur{lpdwlrq h�hfwxìh sdu od
s
W uxoh/ pdlv qh qrxv ds0

sruwh dxfxqh lqirupdwlrq txdqw ã od shuwlqhqfh g*xqh YdU dqdo|wltxh gh w|sh UlvnPhwulfv txl
qh gìshqg txh gh od pdwulfh gh yduldqfh0fryduldqfh1

7161514 Prgëoh JDUFK Qrxv vxssrvrqv lfl txh oh uhqghphqw 4 mrxu g*xq dfwli shxw íwuh
prgìolvì sdu xq JDUFK+4/4,1 Fhwwh k|srwkëvh q*hvw sdv wuëv uhvwulfwlyh hw vhpeoh fdguhu dyhf od
g|qdpltxh revhuyìh vxu ohv pdufkìv gh fhuwdlqv wlwuhv1 Qrxv vlpxorqv grqf xq surfhvvxv || who
txh =

|| @ �|%|

�2| @ z. �|2|3� . ��2|3�

%| � QLG+3> 4,

Qrxv lpsrvrqv ohv frqglwlrqv xvxhoohv gh uìjxodulwì hw gh vwdwlrqqdulwì

3 ? z ? 4
� � 3> � � 3

�. � ? 4

Judqg Sul{ gh od Uhfkhufkh Ilqdqflëuh 7<



Ulvtxhv gh Pdufkì = Ohv dvshfwv pìwkrgrorjltxhv

Ilj1 55=

Qrxv dyrqv sdudpìwuì fh prgëoh gh whooh vruwh tx*lo uh ëwh ghv vìulhv gh uhqghphqwv ã 4 mrxu hq
srvdqw � @ 3=4 hw � @ 3=;8= Oh fkrl{ gh z hvw sxuhphqw duelwudluh hw hvw �{ì ã 53(1 Srxu looxvwuhu
oh w|sh gh surfhvvxv txh qrxv rewhqrqv/ qrxv uhsuìvhqwrqv txhotxhv wudmhfwrluhv vlpxoìhv +yrlu
oh judskltxh 55,1 Ohv uhqghphqwv vlpxoìv shuphwwhqw gh uìfxsìuhu ohv yrodwlolwìv klvwrultxhv 4
mrxu hw 43 mrxuv srxu fkdtxh wudmhfwrluh vlpxoìh1 Qrxv dyrqv h�hfwxì fhfl vxu 4333 vlpxodwlrqv
gh wudmhfwrluhv1 Fkdfxqh ghv yrodwlolwìv ìwdqw fdofxoìh ã sduwlu gh 583 revhuydwlrqv txrwlglhqqhv
+grqf 58 revhuydwlrqv srxu od yrodwlolwì 43 mrxuv,/ qrxv qrxv vrpphv sodfìv gdqv od vlwxdwlrq
g*xq klvwrultxh g*xq dq1 Ohv vlpxodwlrqv h�hfwxìhv uhqghqw frpswh gx idlw txh píph vl oh udssruw
ghv yrodwlolwìv vhpeoh hvwlphu

s
43 hq pr|hqqh/ lo vxevlvwh xq iruw ìfduw0w|sh +yrlu oh judskltxh

56,1 Rq qh uhwurxyh sdv oh skìqrpëqh g*dpsol�fdwlrq ghv  xfwxdwlrqv hq pxowlsoldqw sdu
s
431

Qrxv qh srxyrqv grqf sdv frqfoxuh txdqw ã o*dgìtxdwlrq gh od pìwkrgh gh UlvnPhwulfv ã od YdU
ã 43 mrxuv gdqv oh fdv gh prgëohv JDUFK1

7161515 Prgëoh ã yrodwlolwì vwrfkdvwltxh Qrxv dyrqv gìyhorsshu od píph pìwkrgrorjlh
srxu ghv sul{ g*dfwliv uìjlv sdu xq prgëoh ã yrodwlolwì vwrfkdvwltxh gh w|sh Kxoo0Zklwh1 Soxv
suìflvìphqw od g|qdpltxh ghv frxuv vxlw o*ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh vxlydqwh =

gV +w,

V +w,
@ u gw. Y +w, gZ � +w,

gY +w,

Y +w,
@ � gw. � gZ 2 +w,
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Ilj1 56=

Ilj1 57=
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Ilj1 58=

rü Z � hw Z 2 vrqw ghx{ eurzqlhqv gh pdwulfh gh fruuìodwlrq
�

4 �
� 4

�
1 Fh prgëoh/ vruwh gh

surfhvvxv DUFK hq whpsv frqwlqx/ uh ëwh gh pdqlëuh dvvh} vdwlvidlvdqwh od g|qdpltxh vxlylh
sdu ohv frxuv gh fhuwdlqv dfwliv1 Oh judskltxh +57, frqwlhqw txhotxhv h{hpsohv gh wudmhfwrluhv gh
fhv surfhvvxv1 Frpph srxu oh prgëoh JDUFK/ qrxv dyrqv vlpxoì 4333 wudmhfwrluhv vxu 4 dq gh
fh surfhvvxv1 Srxu fkdfxqh ghv wudmhfrluhv/ qrxv fdofxorqv od yrodwlolwì ghv uhqghphqwv ã 4 mrxu
pxowlsolìh sdu

s
43 hw od yrodwlolwì ghv uhqghphqwv ã 43 mrxuv1 Qrxv uhsuìvhqwrqv vxu oh judskltxh

+58, ohv yrodwlolwìv rewhqxhv srxu fhv 4333 wudmhfwrluhv dlqvl txh oh udssruw ghv yrodwlolwìv +ã
frpsduhu dyhf

s
43,1 Qrv frqfoxvlrqv vrqw ohv píphv txh srxu oh prgëoh JDUFK1

71616 Frqfoxvlrq

Qrv uìvxowdwv vhpeohqw frkìuhqwv dyhf ohv lgìhv uhqfrqwuìhv gdqv od olwwìudwxuh �qdqflëuh1 Qrxv
qh srxyrqv sdv d!uphu txh oh sdvvdjh g*xqh YdU dqdo|wltxh ã 4 mrxu ã xqh YdU dqdo|wltxh
ã 43 mrxuv sdu vfdolqj vrlw frqvhuydwhxu +yrlu oh vfkìpd 59,1 Hq h�hw/ píph vl ohv vlpxodwlrqv
h�hfwxìhv rqw whqgdqfh ã prqwuhu tx*hq pr|hqqh oh udwlr hqwuh ohv yrodwlolwìv 43 mrxuv hw 4 mrxu
hvw lqiìulhxu ã

s
43/ o*ìfduw w|sh gh fh píph udwlr uhvwh wuëv ìohyì1 Wrxwhirlv/ ohv wudydx{ dfwxhov

uìdolvìv gdqv od wkìrulh ghv ydohxuv h{wuíphv vhpeohqw prqwuhu txh oh fdofxo g*xqh YdU dqdo|wltxh
+w|sh UlvnPhwulfv, hvw lqdgdswì srxu xq krul}rq vxsìulhxu ã 43 mrxuv1 Ohv duwlfohv sxeolìv vxu oh
vxmhw v*dffrughqw ã gluh txh o*dssurfkh YdU dqdo|wltxh frqgxlw ã xqh vxu0hvwlpdwlrq gh od phvxuh
gh ulvtxh ã 43 mrxuv sdu udssruw ã xq fdofxo edvì vxu od wkìrulh ghv h{wuíphv1 Vl qrxv dvvlplorqv
od phvxuh edvìh vxu ohv h{wuíphv dx yìulwdeoh ulvtxh hqfrxux/ qrxv srxyrqv grqf
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!

YdU 43 mrxuv
+wk1 ghv h{wuíphv,

?
YdU 43 mrxuv
+UlvnPhwulfv,

?
YdU 4 mrxu �s

43

+UlvnPhwulfv,

rx

!

YdU 43 mrxuv
+wk1 ghv h{wuíphv,

?
YdU 4 mrxu �s

43

+UlvnPhwulfv,
?

YdU 43 mrxuv
+UlvnPhwulfv,

!

YdU 4 mrxu
+UlvnPhwulfv,

?
YdU 4 mrxu
+wk1 ghv h{wuíphv,

Ilj1 59= Srvlwlrqv uhodwlyhv ghv YdUv

d!uphu txh od pìwkrgh gx vfdolqj hvw frqvhuydwulfh +yrlu gh qrxyhdx oh vfkìpd 59 srxu
ohv srvlwlrqv uhodwlyhv ghv gl�ìuhqwhv phvxuhv gh ulvtxh,1

8 Frqfoxvlrq

Ohv prgëohv gh phvxuh ghv ulvtxhv gh pdufkì ghpdqghqw ehdxfrxs gh vdyrlu0idluh1 Fhoxl0fl
qh grlw sdv vhxohphqw frqfhuqhu ohv lqvwuxphqwv gh pdufkì rx ohv dvshfwv �qdqflhuv/ pdlv dxvvl
ohv rxwlov vwdwlvwltxhv hw od jhvwlrq ghv edvhv gh grqqìhv1 Lo dssdudlw/ hq h�hw/ txh ohv vrxufhv
g*huuhxuv srvvleohv gdqv oh fdofxo g*xqh YdU vrqw qrpeuhxvhv1 Fhfl shxw h{soltxhu o*h{lvwhqfh
g*xq frh!flhqw pxowlsolfdwhxu lpsrvì sdu od Frpplvvlrq Edqfdluh dx{ ìwdeolvvhphqwv �qdqflhuv
gdqv oh fdofxo g*h{ljhqfh hq irqgv sursuhv1

O*dffxpxodwlrq ghv sureoëphv txdqwlwdwliv uhqfrqwuìv gdqv od pìwkrgrorjlh YdU d vrxohyì gh
qrpeuhxvhv sroìpltxhv dxwrxu od YdU1 Fhwwh phvxuh � qrxv o*dyrqv gìmã yx � srvh gh qrpeuhx{
sureoëphv vwdwlvwltxhv1 Dx{ Ìwdwv0Xqlv/ fhod d frqgxlw ã ghv dwwdtxhv dvvh} ylrohqwhv gh od
sduw ghv ìfrqrpëwuhv hw ghv vwdwlvwlflhqv5:1 G*dxwuhv fulwltxhv soxv wkìrultxhv rqw ìwì idlwhv1
Hq suhplhu olhx/ hoohv frqfhuqhqw o*lpsrvvlelolwì gh prgìolvdwlrq gx ixwxu sdu oh sdvvì +yrlu od
frqwuryhuvh hqwuh Qdvvlp Wdohe hw Skloolsh Mrulrq � uìiìuhqfhv ^:<`/ ^433` hw ^434`,1 Gh píph/
qrxv dyrqv phqwlrqqì ohv sureoëphv lqkìuhqwv ã od vrpph gh txdqwlohv srxu o*djuìjdwlrq ghv
ulvtxhv1

5:Ghv surfëv lpsoltxdqw ghv ìfrqrpëwuhv/ ghv uhyxhv hw ghv ideulfdqwv gh orjlflhov vrqw g*dloohxuv hq frxuv1
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Pdojuì wrxwhv fhv fulwltxhv/ irufh hvw gh frqvwdwhu txh od YdU hvw od pìwkrgrorjlh gh phvxuh
ghv ulvtxhv od soxv uhqfrqwuìh vxu ohv pdufkìv1 Hooh d oh pìulwh qrq qìjoljhdeoh g*derxwlu ã
xq fkl�uh �qdo phvxudqw xqh fhuwdlqh gì�qlwlrq gx ulvtxh1 Hq fhod/ hooh grlw íwuh frqvhuyìh hw
dvvrflìh ã g*dxwuhv phvxuhv shuphwwdqw gh fdswhu g*dxwuhv lqirupdwlrqv ghv grqqìhv froohfwìhv1
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Uìiìuhqfhv

^4` Uëjohphqw Q� <4038 gx 48 iìyulhu 4<<4 uhodwli dx udwlr gh vroydelolwì/ Mrxuqdo R!flho gh
od Uìsxeoltxh Iudqêdlvh/ : pduv 4<<4

^5` Fdslwdo Dghtxdf| Gluhfwlyh +FDG,/ gluhfwlyh <6292FHH gx FRQVHLO gx 48 pduv 4<<6
vxu o*dgìtxdwlrq ghv irqgv sursuhv ghv hqwuhsulvhv g*lqyhvwlvvhphqw hw ghv ìwdeolvvhphqwv
gh fuìglw/ Mrxuqdo R!flho ghv Frppxqdxwìv Hxursìhqqhv/ Q� O 47424059

^6` Ulvn pdqdjhphqw jxlgholqhv iru ghulydwlyhv/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/
Mxo| 4<<7/ Q� 46

^7` Dq lqwhuqdo prgho0edvhg dssurdfk wr pdunhw ulvn fdslwdo uhtxluhphqwv/ Edvoh Frpplwwhh
rq Edqnlqj Vxshuylvlrq/ Dsulo 4<<8/ Q� 4:

^8` Uëjohphqw Q� <8035 gx 54 mxloohw 4<<8 uhodwli ã od vxuyhloodqfh suxghqwlhooh ghv ulvtxhv gh
pdufkì/ Mrxuqdo R!flho gh od Uìsxeoltxh Iudqêdlvh/ 5; vhswhpeuh 4<<8

^9` Vxshuylvru| iudphzrun iru wkh xvh ri �edfnwhvwlqj� lq frqmxqfwlrq zlwk wkh lqwhuqdo prghov
dssurdfk wr pdunhw ulvn fdslwdo uhtxluhphqwv/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/
Mdqxdu| 4<<9/ Q� 55

^:` Ryhuylhz ri wkh dphqgphqw wr wkh fdslwdo dffrug wr lqfrusrudwh pdunhw ulvnv/ Edvoh Frp0
plwwhh rq Edqnlqj Vxshuylvlrq/ Mdqxdu| 4<<9/ Q� 56

^;` Dphqgphqw wr wkh fdslwdo dffrug wr lqfrusrudwh pdunhw ulvnv/Edvoh Frpplwwhh rq Edqnlqj
Vxshuylvlrq/ Mdqxdu| 4<<9/ Q� 57

^<` Jxlgh Whfkqltxh vxu o*Dssolfdwlrq gx Glvsrvlwli gh Vxuyhloodqfh Suxghqwlhooh ghv Ulvtxhv
gh Pdufkì/ Frpplvvlrq Edqfdluh/ Vhuylfh ghv ìwxghv edqfdluhv/ 47 mxlq 4<<9

^43` Od vxuyhloodqfh suxghqwlhooh ghv ulvtxhv gh pdufkì vxssruwìv sdu ohv ìwdeolvvhphqwv gh fuì0
glw/ Frpplvvlrq Edqfdluh/ Vhuylfh ghv ìwxghv edqfdluhv/ duwlfoh srxu od Uhyxh g*Hfrqrplh
Ilqdqflëuh/ 59 mxlq 4<<9

^44` Duuíwì gx 44 pduv 4<<: sruwdqw krprorjdwlrq gh uëjohphqwv gx Frplwì gh od uìjohphqwd0
wlrq edqfdluh hw �qdqflëuh/ Mrxuqdo R!flho gh od Uìsxeoltxh Iudqêdlvh/ 58 pduv 4<<:

^45` Sulqflsohv iru wkh pdqdjhphqw ri lqwhuhvw udwh ulvn/ Edvoh Frpplwwhh rq Edqnlqj Vxshu0
ylvlrq/ Vhswhpehu 4<<:/ Q� 5<

^46` Fruh sulqflsohv iru h�hfwlyh edqnlqj vxshuylvlrq/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/
Vhswhpehu 4<<:/ Q� 63

^47` Ohv Pdufkìv gh Surgxlwv Gìulyìv/ qrwh g*lqirupdwlrq q�43;/ Edqtxh gh Iudqfh/ rfwreuh
4<<:

^48` Prgdolwìv gh Fdofxo gx Udwlr gh Vroydelolwì � Dfwxdolvdwlrq dx 64 gìfhpeuh 4<<:/ Frp0
plvvlrq Edqfdluh/ Fhooxoh gh frqwu÷oh ghv Ulvtxhv gh pdufkì/ 6 qryhpeuh 4<<:

^49` Wkh phdvxuhphqw ri djjuhjdwh pdunhw ulvn/ Frpplwwhh rq wkh Joredo Ilqdqfldo V|vwhp/
Qryhpehu 4<<:/ LVEQ <50<464039306/ Q� :

^4:` Iudphzrun iru wkh Hydoxdwlrq ri Lqwhuqdo Frqwuro V|vwhpv/ Edvoh Frpplwwhh rq Edqnlqj
Vxshuylvlrq/ Mdqxdu| 4<<;/ Q� 66

^4;` Gluhfwlyh <;2642FHH gx 55 mxlq 4<<; gx Sduohphqw hxursìhq hw gx Frqvhlo/ Mrxuqdo
R!flho ghv Frppxqdxwìv Hxursìhqqhv
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^4<` Vxuyh| ri glvforvxuhv derxw wudglqj dqg ghulydwlyhv dfwlylwlhv ri edqnv dqg vhfxulwlhv �upv
4<<:/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/ Qryhpehu 4<<;/ Q� 77

^53` Prgdolwìv gh Fdofxo gx Udwlr gh Vroydelolwì � Dfwxdolvdwlrq dx 64 gìfhpeuh 4<<;/ Frp0
plvvlrq Edqfdluh/ Vhfuìwduldw Jìqìudo/ Vhuylfh ghv D�dluhv Lqwhuqdwlrqdohv/ 63 gìfhpeuh
4<<;

^54` Uhfrpphqgdwlrqv iru Sxeolf Glvforvxuh ri Wudglqj dqg Ghulydwlyhv Dfwlylwlhv ri Edqnv
dqg Vhfxulwlhv Ilupv/ Mrlqw uhsruw e| wkh Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq dqg
wkh Whfkqlfdo Frpplwwhh ri wkh �LRVFR�/ Iheuxdu| 4<<</ Q� 7;

^55` D qhz fdslwdo dghtxdf| iudphzrun/ Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq/ Mxqh 4<<</
Q� 83

^56` Duuíwì gx 46 mxloohw 4<<< sruwdqw krprorjdwlrq gh uëjohphqwv gx Frplwì gh od uìjohphq0
wdwlrq edqfdluh hw �qdqflëuh/ Mrxuqdo R!flho gh od Uìsxeoltxh Iudqêdlvh/ qxpìur 4:;/ 7
drþw 4<<<

^57` Gh qrxyhoohv uëjohv srxu oh frqwu÷oh ghv ulvtxhv gh pdufkì/ Od Wulexqh/ 8 drþw 4<<<

^58` Dqghuvhq/ W1J1 ^4<<7`/ Vwrfkdvwlf dxwruhjuhvvlyh yrodwlolw| = d iudphzrun iru yrodwlolw|
prgholqj/ Pdwkhpdwlfdo Ilqdqfh/ 7/ :80435

^59` Dqì/ W1 hw K1 Jhpdq ^4<<:`/ Rughu Iorz/ Wudqvdfwlrqv Forfn dqg Qrupdolw| ri Dvvhw
Uhwxuqv Zrunlqj sdshu/ Xqlyhuvlwì Sdulv L[ Gdxsklqh1

^5:` Duw}qhu/ D1/ I1 Ghoedhq/ M0P1 Hehu hw G1 Khdwk ^4<<:`/ Wklqnlqj frkhuhqwo|/ Ulvn
pdjd}lqh/ 43/ Qryhpehu/ 9;0:4

^5;` Duw}qhu/ D1/ I1 Ghoedhq/ M0P1 Hehu hw G1 Khdwk ^4<<;`/ Frkhuhqw phdvxuhv ri ulvn/
Hlgjhqùvvlvfkh Whfkqlvfkh Krfkvfkxoh/ ] ulfn/ Zrunlqj Sdshu

^5<` Edkdu/ U1/ P1 Jrog/ W1 Nlwwr hw F1 Srol}x ^4<<:`/ Pdnlqj wkh ehvw ri wkh zruvw/ Ulvn
Pdjd}lqh/ 43/ Dxjxvw

^63` Ednhu/ P1/ M1 Wdwwhuvdoo hw U1 Zlovrq ^4<<9`/ Fdg dqg eh|rqg/ Ulvn Pdjd}lqh/ <05/
Iheuxdu|

^64` Ehfnvwurp/ U1 ^4<<8`/ YdU/ wkh qh{w jhqhudwlrq/ Ghulydwlyhv Vwudwhj|/ Rfwrehu 5

^65` Eodqfr/ F1 hw M1 Lkoh/ ^4<<<`/ Krz jrrg lv |rxu YdU B Xvlqj edfnwhvwlqj wr dvvhvv v|vwhp
shuirupdqfh/ Ilqdqfldo hqjlqhhulqj qhzv/ 3;2442<<

^66` Eroohuvohy/ W1 ^4<;9`/ Jhqhudol}hg dxwruhjuhvvlyh frqglwlrqdo khwhurvnhgdvwlflw|/ Mrxuqdo
ri Hfrqrphwulfv/ 83/ <;:0433;

^67` Eroohuvohy/ W1/ U1I1 Hqjoh hw G1E1 Qhovrq ^4<<6`/ DUFK prghov/ lq Wkh Kdqgerrn
ri Hfrqrphwulfv/ Yroxph 7/ fkdswhu 44

^68` M1I1 Erqqdqv/ M1F1Jloehuw/ F1 Ohpduhfkdo hw F1 Vdjdvwl}dedo ^4<<:`/ Rswlplvdwlrq
Qxpìultxh/ Pdwkìpdwltxhv ) Dssolfdwlrqv/ Vsulqjhu Yhuodj/ 5:

^69` Erxgrxnk/ M1/ P1 Ulfkdugvrq hw U1 Zklwhodz ^4<<8`/ H{shfw wkh zruvw/ Ulvn Pdjd0
}lqh/ ;/ Vhswhpehu

^6:` Erxolhu/ M0I1/ D1 Eudedqw/ U1 Gdodxg hw D0O1 Glhx ^4<<:`1 Ulvtxhv gh pdufkì = Yxh gh
Sur�o/ Gluhfwlrq gh od Uhfkhufkh hw gh o*Lqqrydwlrq/ Fuìglw Frpphufldo gh Iudqfh/ Txdqwv/
5;

^6;` Erxujxlqdw/ K1 ^4<<5`/ Ilqdqfh Lqwhuqdwlrqdoh/ SXI/ Sdulv
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^6<` Erx|ì/ H1 ^4<<<`/ Wdlo ghshqghqfh dqg sruwirolr djjuhjdwlrq/ Flw| Xqlyhuvlw| Exvlqhvv
Vfkrro/ Ilqdqfldo Hfrqrphwulf Uhvhdufk Fhqwuh/ Zrunlqj Sdshu

^73` Eulwwhq0Mrqhv/ P1 hw V1P1 Vfkdhihu ^4<<:`/ Qrq0olqhdu Ydoxh dw Ulvn/ Orqgrq Exvlqhvv
Vfkrro/ Zrunlqj Sdshu

^74` Fäughqdv/ M1/ H1 Iuxfkdug/ H1 Nrhkohu/ F1 Plfkho hw L1 Wkrpd}hdx ^4<<:`/ YdU =
Rqh vwhs eh|rqg/ Ulvn pdjd}lqh/ 43/ Rfwrehu/ :50:8

^75` Frohv/ V1 ^4<<;`/ H{wuhph ydoxh wkhru| dqg dssolfdwlrqv/ D frxuvh suhvhqwhg dw wkh 77wk
Uhxqlær Dqqxdo gh UEUDV/ Vær Sdxor/ 59063 Mxo|

^76` Frohv/ V1/ M1 Fxuulh hw M1 Wdzq ^4<<<`/ Ghshqghqfh phdvxuhv iru h{wuhph ydoxh dqdo|vhv/
Ghsduwphqw ri Pdwkhpdwlfv dqg Vwdwlvwlfv/ Odqfdvwhu Xqlyhuvlw|/ Zrunlqj Sdshu

^77` Frohv/ V1J1 hw M1D1 Wdzq ^4<<4`/ Prghoolqj h{wuhph pxowlyduldwh hyhqwv/ Mrxuqdo ri wkh
Ur|do Vwdwlvwlfdo Vrflhw| +E,/ 86/ 6::06<5

^78` Frohv/ V1J1 hw M1D1 Wdzq ^4<<7`/ Vwdwlvwlfdo phwkrgv iru pxowlyduldwh h{wuhphv = dq
dssolfdwlrq wr vwuxfwxudo ghvljq/ Dssolhg Vwdwlvwlfv/ 76/ 407;

^79` Frohv/ V1 hw M1 Wdzq ^4<<<`/ Vwdwlvwlfdo phwkrgv iru h{wuhph ydoxhv/ D frxuvh suhvhqwhg
dw wkh 4<;; UVV frqihuhqfh/ Vwudwkfo|gh/ Vhswhpehu 4<<;

^7:` Fylwdql�f/ M1 ^4<<;`/ Plqlpl}lqj h{shfwhg orvv ri khgjlqj lq lqfrpsohwh dqg frqvwudlqhg
pdunhwv/ Ghsduwphqw ri Vwdwlvwlfv/ Froxpeld Xqlyhuvlw|/ Suhsulqw

^7;` Fylwdql�f/ M1 hw L1 Ndudw}dv ^4<<;`/ Rq g|qdplf phdvxuhv ri ulvn/ Ghsduwphqw ri Vwdwlv0
wlfv/ Froxpeld Xqlyhuvlw|/ Suhsulqw

^7<` S1I1 Fkulvwriihuvhq/ I1[1 Glherog hw W1 Vfkxhupdqq ^4<<;`/ Krul}rq Sureohpv dqg
H{wuhph Hyhqwv lq Ilqdqfldo Ulvn Pdqdjhphqw/ IUEQ\ Hfrqrplf Srolf| Uhylhz

^83` Gdfrurjqd/ P1P1/ X1D1 P oohu/ R1Y1 Slfwhw hw F1J1 Gh Yulhv ^4<<;`/ H{wuhpdo
iruh{ uhwxuqv lq h{wuhpho| odujh gdwd vhwv/ Rovhq ) Dvvrfldwhv/ ] ulfk/ Zrunlqj Sdshu

^84` M1 Gdqlhovvrq hw F1J1 gh Yulhv ^4<<:d`/ Ydoxh0dw0Ulvn dqg H{wuhph Uhwxuqv/ Wlqehujhq
Lqvwlwxwh Urwwhugdp/ Plphr

^85` M1 Gdqlhovvrq hw F1J1 gh Yulhv ^4<<:e`/ Eh|rqg wkh Vdpsoh = H{wuhph Txdqwloh dqg
Suredelolw| Hvwlpdwlrq/ Wlqehujhq Lqvwlwxwh Urwwhugdp/ Plphr

^86` Gdqwklqh/ M0S1/ I1 Jldyd}}l/ [1 Ylyhv hw H0O1 yrq Wkdgghq ^4<<<`/ Wkh Ixwxuh ri
Hxurshdq Edqnlqj/ Prqlwrulqj Hxurshdq Lqwhjudwlrq </ Fhqwuh iru Hfrqrplf Srolf| Uh0
vhdufk/ Orqgrq/ Mdqxdu|

^87` Gdulsd/ D1 hw V1 Ydurwwr ^4<<:`/ Djhqf| lqfhqwlyhv dqg uhsxwdwlrqdo glvwruwlrqv = d
frpsdulvrq ri wkh h�hfwlyhqhvv ri Ydoxh0dw0Ulvn dqg Suh0frpplwphqw lq uhjxodwlqj pdunhw
ulvn/ Edqn ri Hqjodqg

^88` Gdyì/ U1G1 hw J Vwdko ^4<< B`/ Rq wkh dffxudf| ri YdU hvwlpdwhv edvhg rq wkh yduldqfh0
fryduldqfh dssurdfk/ Rovhq ) Dvvrfldwhv/ ] ulfk/ Zrunlqj Sdshu

^89` Gdylgvrq/ U1 hw M1PdfNlqqrq ^4<<6`/ Hvwlpdwlrq dqg Lqihuhqfh lq Hfrqrphwulfv/ R{irug
Xqlyhuvlw| Suhvv/ R{irug

^8:` I1[1 Glherog/ D1 Klfnpdq/ D1 Lqrxh hw W1 Vfkxhupdqq ^4<<:`/ Frqyhuwlqj 40Gd|
Yrodwlolw| wr k0Gd| yrodwlolw| = Vfdolqj e|

s
k lv zruvh wkdq |rx wklqn/ Wkh Zkduwrq

Vfkrro/ Xqlyhuvlw| ri Shqqv|oydqld/ <:067

^8;` Guhhv/ K1 ^4<<:`/ Rswlpdo udwhv ri frqyhujhqfh iru hvwlpdwhv ri wkh h{wuhph ydoxh lqgh{/
Xqlyhuvlw| ri Frorjqh/ Whfkqlfdo uhsruw
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^8<` Guhhv/ K1/ O1 Gh Kddq hw V1 Uhvqlfn ^4<<;`/ Krz wr pdnh d Kloo sorw/ Xqlyhuvlw| ri
Frorjqh/ Whfkqlfdo uhsruw

^93` Gxqedu/ Q1 hw U1 Luylqj ^4<<;`/ Wklv lv wkh zd| wkh zruog hqgv/ Ulvn Pdjd}lqh/ 44/
Ghfhpehu

^94` Hpeuhfkwv/ S1/ No sshoehuj/ F1 hw W1 Plnrvfk ^4<<:`/ Prghoolqj H{wuhpdo Hyhqwv
iru Lqvxudqfh dqg Ilqdqfh/ Vsulqjhu0Yhuodj/ Ehuolq

^95` Hpeuhfkwv/ S1/ PfQhlo/ D1M1 hw G1 Vwudxpdqq ^4<<<`/ Fruuhodwlrq dqg ghshqghqf|
lq ulvn pdqdjhphqw = surshuwlhv dqg slwidoov/ Ghsduwhphqw Pdwkhpdwln/ HWK]/ ] ulfk/
Suhsulqw

^96` Hpeuhfkwv/ S1/ Uhvqlfn/ V1L1 hw J1 Vdprurgqlwvn| ^4<<:`/ H{wuhph ydoxh wkhru| dv d
ulvn pdqdjhphqw wrro/ Ghsduwhphqw Pdwkhpdwln/ HWK]/ ] ulfk/ Suhsulqw

^97` Hpeuhfkwv/ S1/ Uhvqlfn/ V1L1 hw J1 Vdprurgqlwvn| ^4<<;`/ Olylqj rq wkh hgjh/ Ulvn
Pdjd}lqh/ 44/ Mdqxdu|

^98` Hqjoh/ U1I1 ^4<;5`/ Dxwruhjuhvvlyh frqglwlrqdo Khwhurvnhgdvwlflw| zlwk hvwlpdwhv ri wkh
yduldqfh ri wkh X1N1 lq dwlrq/ Hfrqrphwulfd/ 83/ <;:0433;

^99` Ihoohu/ Z1 ^4<9;`/ Dq lqwurgxfwlrq wr suredelolw| wkhru| dqg lwv dssolfdwlrqv/ yroxph 4/
wurlvëph ìglwlrq/ Mrkq Zloh| ) Vrqv/ Qhz \run

^9:` Iùoophu/ K1 hw S1 Ohxnhuw ^4<<;`/ Txdqwloh Khgjlqj/ ã sdudñwuh gdqv Ilqdqfh dqg Vwr0
fkdvwlfv

^9;` Irqj/ J1 ^4<<9`/ Ydoxdwlrq � pxowlglphqvlrqdo ulvn/ Ghulydwlyhv vwudwhj|/ 4/ Rfwrehu

^9<` Jhpdq K1/ G1 Pdgdq hw P1 \ru ^4<<;`/ Dvvhw Sulfhv duh Eurzqldq prwlrq = rqo| lq
Exvlqhvv Wlph Zrunlqj sdshu/ Xqlyhuvlwì Sdulv L[ Gdxsklqh 0 Xqlyhuvlwì Sdulv YL 0 Od0
erudwrluh gh Suredelolwìv1

^:3` Jhriiurq/ S hw G1 Solkrq ^4<<<`/ Od fruurvlrq �qdqflëuh ghv prgëohv lqwhuqhv lqgxvwulhov
dvldwltxhv/ Dwwdf0wdon/ pduv 4<<<

^:4` Jl}|fnl/ P1 hw Q1 Khuhirug ^4<<;`/ Dvvhvvlqj wkh glvshuvlrq lq edqnv* hvwlpdwhv ri
pdunhw ulvn = wkh uhvxowv ri d Ydoxh0dw0Ulvn vxuyh|/ V|vwhp Vwdelolw| Ghsduwphqw/ Uhvhuyh
Edqn ri Dxvwudold/ Glvfxvvlrq Sdshu 4/ rfwrehu

^:5` Jrxulìurx{/ F1 hw M1 Mdvldn ^4<<;`/ Wuxqfdwhg pd{lpxp olnholkrrg dqg qrqsdudphwulf
wdlo dqdo|vlv/ FUHVW/ GS

^:6` Jxoglpdqq/ Wlo1 ^4<<7`/ UlvnPhwulfvA� Whfkqlfdo Grfxphqw/ 5qg hglwlrq/ M1S1 Prujdq/
Qhz \run

^:7` Khqgulfnv/ G1 ^4<<9`/ Hydoxdwlrq ri Ydoxh0dw0Ulvn prghov xvlqj klvwrulfdo gdwd/ Ihghudo
Uhvhuyh Erdug ri Qhz \run/ IUEQ\ Hfrqrplf Srolf| Uhylhz/ Dsulo/ 6<09<

^:8` Kxd/ S1 ^4<<;`/ Dowhuqdwlyh wklqnlqj rq YdU � Edfn wr edvlfv/ Ulvn Frqihuhqfh rq Ulvn
Pdqdjhphqw/ Jhqhyd/ Ghfhpehu :/ 4<<;

^:9` Mrh/ K1 ^4<<:`/ Pxowlyduldwh Prghov dqg Ghshqghqfh Frqfhswv/ Fkdspdqq ) Kdoo/ Orqgrq

^::` Mrugdq/ M1Y1 hw U1M1PdfNd| ^4<<9`/ Dvvhvvlqj ydoxh0dw0ulvn iru htxlw| sruwirolrv = lpsoh0
phqwlqj dowhuqdwlyh whfkqltxhv/ Kdqgerrn ri �up0zlgh ulvn pdqdjhphqw +hgv Ehfnvwurp/
Fdpsehoo hw Ider}}l,

^:;` Mrulrq/ S1 ^4<<9`/ Ydoxh dw Ulvn = Wkh qhz Ehqfkpdun iru Frqwuroolqj Pdunhw Ulvnv/ Luzlq
Surihvvlrqdo

^:<` Mrulrq/ S1 ^4<<:`/ Lq ghihqvh ri YdU/ Ghulydwlyhv Vwudwhj|
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^;3` Mx/ [1 hw Q1G1 Shduvrq ^4<<;`/ Xvlqj Ydoxh0dw0Ulvn wr frqwuro ulvn wdnlqj = Krz zurqj
fdq |rx eh B/ Xqlyhuvlw| ri Loolqrlv dw Xuedqd0Fkdpsdljq/ RIRU Sdshu/ <;03;

^;4` Nxslhf/ S1K1 hw M1P1 R*Eulhq ^4<<8`/ D suh0frpplwphqw dssurdfk wr fdslwdo uhtxluh0
phqwv iru pdunhw ulvn/ Ihghudo Uhvhuyh Erdug/ Ilqdqfh dqg Hfrqrplfv Glvfxvvlrq Vhulhv/
<8067/ Mxo|

^;5` Nxslhf/ S1K1 hw M1P1 R*Eulhq ^4<<:`/ Wkh suh0frpplwphqw dssurdfk = xvlqj lqfhqwlyhv
wr vhw pdunhw ulvn fdslwdo uhtxluhphqwv/ Ihghudo Uhvhuyh Erdug/ Ilqdqfh dqg Hfrqrplfv
Glvfxvvlrq Vhulhv/ <:047/ Pdufk

^;6` Orqjlq/ I1P1 ^4<<:`/ Eh|rqg wkh YdU/ HVVHF/ Zrunlqj Sdshu/ <:0344

^;7` Orsh}/ M1 ^4<<;`/ Phwkrgv iru hydoxdwlqj Ydoxh0dw0Ulvn hvwlpdwhv/ Ihghudo Uhvhuyh Edqn
ri Qhz \run

^;8` Olqvphlhu/ W1M1 hw Q1G1 Shduvrq ^4<<9`/ Ulvn phdvxuhphqw = Dq lqwurgxfwlrq wr Ydoxh
dw Ulvn/ Xqlyhuvlw| ri Loolqrlv dw Xuedq0Fkdpsdljq/ Zrunlqj Sdshu

^;9` Pdndury/ Y1 ^4<<;`/ Uh0hydoxdwlrqj pdunhw ulvn prghoolqj dqg fdofxodwlrq whfkqltxhv �
YdU/ vwuhvv whvwlqj dqg vfhqdulr dqdo|vlv/ Ulvn Frqihuhqfh rq Ulvn Pdqdjhphqw/ Jhqhyd/
Ghfhpehu :/ 4<<;

^;:` Pduuhur M1S1 hw Ulerxohw/ J1 ^4<<<`/ Huuhxuv g*hvwlpdwlrq gh od YdU = lqflghqfh g*xqh
pdwulfh gh fryduldqfh lqfhuwdlqh/ grfxphqw gh wudydlo/Jurxsh gh Uhfkhufkh Rsìudwlrqqhooh/
Fuìglw O|rqqdlv

^;;` PfQhlo/ D1M1 ^4<<:d`/ Rq h{wuhphv dqg fudvkhv/ Ghsduwhphqw Pdwkhpdwln/ HWK]/ ] 0
ulfk/ Suhsulqw

^;<` PfQhlo/ D1M1 ^4<<:e`/ Hvwlpdwlqj wkh wdlov ri orvv vhyhulw| glvwulexwlrqv xvlqj h{wuhph
ydoxh wkhru|/ DVWLQ Exoohwlq/ 5:/ 44:046:

^<3` PfQhlo/ D1M1 ^4<<;d`/ Klvwru| uhshdwlqj/ Ulvn Pdjd}lqh/ 44/ Mdqxdu|

^<4` PfQhlo/ D1M1 ^4<<;e`/ Fdofxodwlqj txdqwloh ulvn phdvxuhv iru �qdqfldo uhwxuq vhulhv xvlqj
h{wuhph ydoxh wkhru|/ Ghsduwhphqw Pdwkhpdwln/ HWK]/ ] ulfk/ Suhsulqw

^<5` PfQhlo/ D1M1 ^4<<<`/ H{wuhph ydoxh wkhru| iru ulvn pdqdjhuv/ Ghsduwhphqw Pdwkhpdwln/
HWK]/ ] ulfk/ Suhsulqw

^<6` Qhovhq/ U1E1 ^4<<<`/ Dq Lqwurgxfwlrq wr Frsxodv/ Vsulqjhu Yhuodj/ Qhz \run

^<7` Qrodq/ M1S1 ^4<<<`/ Pd{lpxp olnholkrrg hvwlpdwlrq dqg gldjqrvwlfv iru vwdeoh glvwulex0
wlrqv/ Dphulfdq Xqlyhuvlw|/ Zdvklqjwrq/ Suhsulqw

^<8` Uhyx} G1 hw P1 \ru ^4<<7`/ Frqwlqxrxv Pduwlqjdohv dqg Eurzqldq Prwlrq/ Vsulqjhu
Yhuodj1

^<9` Urxylqh}/ F1 ^4<<:`/ Jrlqj juhhn zlwk YdU/ Ulvn Pdjd}lqh/ 43/ Iheuxdu|

^<:` Uxelqvwhlq/ P1 ^4<<;`/ Hgjhzruwk elqrpldo wuhhv/ Mrxuqdo ri Ghulydwlyhv/ vsulqj/ 5305:

^<;` Vsdunhv/ M1U1 hw H1 Kdodpdqgdulv ^4<<<`/ Ulvn pdqdjhphqw vxuyh| = pdmru �qglqjv/
Xqlyhuvlw| ri Eudgirug ) Hxuredqnlqj/ Mxo|

^<<` Vwdko/ J1 ^4<<:`/ Wkuhh fkhhuv/ Ulvn Pdjd}lqh/ 43/ Pd|

^433` Wdohe/ Q1 ^4<<:d`/ Wkh zruog dffruglqj wr Qdvvlp Wdohe/ lqwhuylhz e| hglwru Mrh Nropdq/
Ghulydwlyhv Vwudwhj|/ Ghfhpehu2Mdqxdu|

^434` Wdohe/ Q1 ^4<<:e`/ Djdlqvw Ydoxh0dw0Ulvn = Qdvvlp Wdohe uhsolhv wr Skloolsh Mrulrq/ grfx0
phqw qrq sxeolì
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^435` Wdzq/ M1D1 ^4<;;`/ Elyduldwh h{wuhph ydoxh wkhru| = prghov dqg hvwlpdwlrq/ Elrphwulnd/
:8/ 6<:0748

^436` Wd|oru/ V1M1 ^4<<7`/ Prgholqj vwrfkdvwlf yrodwlolw| = d uhylhz dqg frpsdudwlyh vwxg|/
Pdwkhpdwlfdo Ilqdqfh/ 7/ 4;60537

^437` Wxfnhu/ W hw D1 Odzuhqfh ^4<<;`/ Fkdlq uhdfwlrq/ IRZ/ Qryhpehu/ 5805;Uëjohphqw
Q� <3035 gx 56 iìyulhu 4<<3 uhodwli dx{ irqgv sursuhv/ Mrxuqdo R!flho gh od Uìsxeoltxh
Iudqêdlvh/ 4hu dyulo 4<<3
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DQQH[HV
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D Ohv dvshfwv uìjohphqwdluhv ghv ulvtxhv gh pdufkì

Oh gìyhorsshphqw ghv pdufkìv �qdqflhuv gdqv ohv dqqìhv ;3 hw vxuwrxw gdqv ohv dqqìhv <3/ d
frqgxlw ohv dxwrulwìv gh frqwu÷oh edqfdluh hw ohv dxwrulwìv gh pdufkì ã suhqguh xq fhuwdlq qrpeuh
gh gìflvlrqv srxu uìjxohu fhv pdufkìv1 Hq sduwlfxolhu/ fhv gìflvlrqv rqw frqfhuqì iruwhphqw ohv
ulvtxhv gh pdufkì1 Dfwxhoohphqw/ lov h{lvwhqw soxvlhxuv wh{whv uìjohphqwdluhv uhodwliv ã fh vxmhw1
Qrxv srxyrqv flwhu sdu h{hpsoh fhoxl gh od Frpplvvlrq Edqfdluh gdwì gx 6 Qryhpeuh 4<<: hw
fhoxl gh od FDG ^5`1 Fhv wh{whv uìjohphqwdluhv rqw hx srxu h�hw gh srxvvhu ohv ìwdeolvvhphqwv
�qdqflhuv ã gìyhorsshu ghv pìwkrghv lqwhuqhv gh phvxuh gh ulvtxh5;1

Dydqw gh vlwxhu ohv hqmhx{ srxu xqh edqtxh/ qrxv ghyrqv suìflvhu gdqv xq suhplhu whpsv
od qrwlrq gh ulvtxh gh pdufkì1 Fhoxl0fl hvw suìvhqwì gh od pdqlëuh vxlydqwh gdqv oh wh{wh gh od
Frpplvvlrq Edqfdluh +uìiìuhqfh ^48`/ vhfwlrq 4, =

Oh ulvtxh gh pdufkì/ gì�ql frpph oh ulvtxh gh shuwhv vxu ohv srvlwlrqv gx elodq hw
gx kruv0elodq ã od vxlwh gh yduldwlrqv ghv sul{ gh pdufkì/ uhfrxyuh =
� Ohv ulvtxhv uhodwliv dx{ lqvwuxphqwv olìv dx{ wdx{ g*lqwìuíw hw wlwuhv gh sursulìwì gx
sruwhihxlooh gh qìjrfldwlrq >
� Oh ulvtxh gh fkdqjh hw oh ulvtxh vxu surgxlwv gh edvh hqfrxuxv srxu o*hqvhpeoh gh
o*dfwlylwì gh elodq hw kruv0elodq1

Qrxv uhpdutxrqv wrxw gh vxlwh oh fdudfwëuh srwhqwlho gh od shuwh lqgxlw sdu fhwwh gì�qlwlrq1 Hw
qrxv yr|rqv dxvvl txh oh sìulpëwuh frqvlgìuì hvw uhodwlyhphqw odujh1 Qrxv ghyrqv qrwhu wrxw gh
píph txh fhwwh shuwh grlw íwuh olìh ã ghv srvvleohv yduldwlrqv gh sul{ gh pdufkì1

Gh od píph pdqlëuh txh srxu oh ulvtxh gh fuìglw/ ohv h{ljhqfhv gh irqgv sursuhv uhodwlyhv dx{
ulvtxhv gh pdufkì v*dssoltxhqw vxu xqh edvh frqvrolgìh1 Srxu ohv phvxuhu/ ohv ìwdeolvvhphqwv rqw
oh fkrl{ hqwuh ghx{ w|shv g*dssurfkhv =

41 o*dssurfkh vwdqgdug suìvhqwìh gdqv ohv gl�ìuhqwhv dqqh{hv gx grfxphqw ^48`1 Fhoohv0fl
frqfhuqhqw ohv fdwìjrulhv vxlydqwhv gh ulvtxhv hw �vrqw dgglwlrqqìhv gh pdqlëuh dulwkpì0
wltxh� >

Fdwìjrulh gh ulvtxh Sìulpëwuh gh fdofxo
Ulvtxh gh Wdx{ Sruwhihxlooh gh qìjrfldwlrq
+ulvtxh jìqìudo hw ulvtxh vsìfl�txh,
Ulvtxh vxu Wlwuhv gh Sursulìwì Sruwhihxlooh gh qìjrfldwlrq
+ulvtxh jìqìudo hw ulvtxh vsìfl�txh,
Ulvtxh gh Fkdqjh Hqvhpeoh ghv rsìudwlrqv tx*hoohv dssduwlhqqhqw

dx sruwhihxlooh gh qìjrfldwlrq rx qrq
Ulvtxh vxu pdwlëuhv suhplëuhv Hqvhpeoh ghv rsìudwlrqv tx*hoohv dssduwlhqqhqw

dx sruwhihxlooh gh qìjrfldwlrq rx qrq
Ulvtxhv rswlrqqhov Rswlrqv dvvrflìhv ã fkdfxqh ghv fdwìjrulhv gh

ulvtxhv suìfìghqwhv

51 rx o*dssurfkh prgëohv lqwhuqhv1 O*xwlolvdwlrq gh fhwwh pìwkrgh/ vxerugrqqìh ã od uìdolvd0
wlrq gh fhuwdlqhv frqglwlrqv/ �hvw vrxplvh ã o*dssuredwlrq h{solflwh gx Vhfuìwduldw
Jìqìudo gh od Frpplvvlrq Edqfdluh�1

5;Fhoohv0fl vrqw suìvhqwìhv gdqv od ghx{lëph vhfwlrq1
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Oh sureoëph gh o*xwlolvdwlrq frqmrlqwh ghv prgëohv lqwhuqhv hw gh od pìwkrgrorjlh vwdqgduglvìh
idlw o*remhw g*xq sdudjudskh gdqv o*dqqh{h : gx grfxphqw ^48`1 Od srvlwlrq gh od Frpplvvlrq
Edqfdluh vxu fh srlqw hvw grqf od vxlydqwh =

Dlqvl/ xq ìwdeolvvhphqw frpphqêdqw ã xwlolvhu ghv prgëohv srxu xqh rx soxvlhxuv
fdwìjrulhv gh idfwhxuv gh ulvtxh grlw hq sulqflsh ìwhqguh surjuhvvlyhphqw fh v|vwëph
ã wrxv vhv ulvtxhv gh pdufkì hw qh shxw soxv/ srxu ohv ulvtxhv ìydoxìv/ uhyhqlu ã od
pìwkrgrorjlh vwdqgduglvìh +ã prlqv txh od Frpplvvlrq Edqfdluh qh oxl dlw uhwluì vrq
djuìphqw srxu vhv prgëohv,1

Od Frpplvvlrq Edqfdluh wroëuh grqf o*xwlolvdwlrq frpelqìh ghv prgëohv lqwhuqhv hw gh od pìwkrgh
vwdqgduglvìh1 Pdlv hooh suíwh xqh dwwhqwlrq sduwlfxolëuh ã od shupdqhqfh ghv pìwkrghv/ dlqvl tx*ã
ohxu ìyroxwlrq d�q gh v*rulhqwhu yhuv xq prgëoh joredo txl wlhqw frpswh gh o*hqvhpeoh ghv ulvtxhv
gh pdufkì1

Srxu od edqtxh/ hq soxv gh irxuqlu xqh phvxuh soxv mxvwh ghv ulvtxhv gh pdufkì/ od frqvwuxf0
wlrq g*xq prgëoh lqwhuqh hvw xq surmhw txl shuphw dxvvl g*dvvdlqlu vrq v|vwëph g*lqirupdwlrq/
qrwdpphqw vxu oh vwrfndjh hw od txdolwì ghv grqqìhv1 Pdlv oh yìulwdeoh hqmhx frqfhuqh o*h{ljhqfh
hq irqgv sursuhv1 Qrxv srxyrqv shqvhu tx*xqh phvxuh soxv uì ìfklh shuphw gh plhx{ phvxuhu od
frqvrppdwlrq hq irqgv sursuhv ghv dfwlylwìv gh pdufkì1 Xq prgëoh lqwhuqh hvw grqf xq ìoìphqw
gh uìsrqvh gdqv oh fdguh g*xq prgëoh g*doorfdwlrq gh irqgv sursuhv/ frpph shxyhqw o*íwuh ohv
rxwlov UDURF1

Od ohfwxuh ghv wh{whv uìjohphqwdluhv hvw lqwìuhvvdqwh ã soxvlhxuv wlwuhv1 Hooh shuphw gh gìjdjhu
ohv fulwëuhv gì�qlvvdqw xq erq prgëoh vhorq ohv dxwrulwìv uìjohphqwdluhv/ f*hvw0ã0gluh gh gì�qlu
ohv qruphv gh ydolgdwlrq1 Hooh shuphw dxvvl gh v*lqwhuurjhu vxu ohv dvshfwv pìwkrgrorjltxhv hw
oh fkrl{ g*xq prgëoh1 Hooh shuphw hq�q gh uhsrvlwlrqqhu ohv sudwltxhv dfwxhoohv hq pdwlëuh gh
jhvwlrq gx ulvtxh gh pdufkì sdu udssruw dx{ h{ljhqfhv uìjohphqwdluhv1

Lo h{lvwh soxvlhxuv wh{whv r!flhov uhodwliv ã od uìjohphqwdwlrq ghv ulvtxhv gh pdufkì1 Hq fh txl
qrxv frqfhuqh/ qrxv qrxv vrpphv sulqflsdohphqw lqwìuhvvìv ã fhoxl gh od Frpplvvlrq Edqfdluh
hw fhoxl gh od FDG1 Fh vrqw ohv ghx{ wh{whv +o*xq suryhqdqw g*xqh dxwrulwì gh uìjohphqwdwlrq
iudqêdlvh/ o*dxwuh g*xqh dxwrulwì hxursìhqqh, txl v*dssoltxhqw dx{ ìwdeolvvhphqwv �qdqflhuv iudq0
êdlv1 Fhshqgdqw/ lo frqylhqw dxvvl g*ìodujlu fh sìulpëwuh g*lqyhvwljdwlrq1 Hq h�hw/ fhv wh{whv vh
qrxulvvhqw ghv uhfkhufkhv idlwhv sdu ghv jurxshv gh wudydlo +qrwdpphqw/ oh frplwì gh Eåoh,/ ghv
uìjohphqwdwlrqv h{lvwdqwhv gdqv g*dxwuhv sd|v hw gh od uhfkhufkh dfdgìpltxh1 Lo frqylhqw grqf
g*íwuh yljlodqw d�q gh elhq dssuìkhqghu ohv ìyroxwlrqv ixwxuhv ghv uìjohphqwdwlrqv dx{txhoohv vh0
urqw dvwuhlqwhv ohv ìwdeolvvhphqwv �qdqflhuv iudqêdlv1 Fhod vxssrvh gh surfìghu ã xqh yìulwdeoh
yhlooh whfkqrorjltxh vxu fh vxmhw1

D14 Od uìjohphqwdwlrq gh od Frpplvvlrq Edqfdluh

Fhooh0fl d idlw o*remhw gh soxvlhxuv uìylvlrqv lpsruwdqwhv txl vrqw suìvhqwìhv gdqv o*duwlfoh ^43`
gh od Uhyxh g*Hfrqrplh Ilqdqflëuh1 Gdqv ohv dqqìhv ;3/ vxlwh ã od gìuìjohphqwdwlrq hw od oleìud0
olvdwlrq ghv prxyhphqwv gh fdslwdx{/ ohv rsìudwlrqv gh pdufkì rqw frqqx xq hvvru frqvlgìudeoh1
Mxvtxh oã/ ohv ulvtxhv gh pdufkì ìwdlhqw uhodwlyhphqw shx frqwu÷oìv1 Xqh ghv frqvìtxhqfhv gh od
fulvh g*rfwreuh 4<;: d ìwì od vljqdwxuh g*xq suhplhu dffrug lqwhuqdwlrqdo +o*dffrug gh Eåoh, vxu oh
ulvtxh edqfdluh/ pdlv fhoxl0fl frqfhuqdlw soxv vsìfl�txhphqw �oh ulvtxh gh fuìglw/ f*hvw0ã0gluh oh
ulvtxh gh gìidloodqfh gh od frqwuhsduwlh�1 Fh q*hvw �tx*hq 4<<6 txh ghv pìwkrghv vwdqgduglvìhv
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srxu phvxuhu ohv ulvtxhv gh pdufkì rqw frpphqfì ã íwuh sursrvìhv gdqv oh fdguh gx Frplwì gh
Eåoh/ vdqv hqfruh idluh o*remhw g*dssolfdwlrq hq whuphv gh frqwu÷oh�1 Vrxv od suhvvlrq gh fhuwdlqv
ìyëqhphqwv pdutxdqwv gx gìexw ghv dqqìhv 4<<3 +hq sduwlfxolhu/ od idloolwh gh od edqtxh Edulqjv,/
gh qrxyhdx{ wudydx{ rqw yx oh mrxu/ qrwdpphqw o*dphqghphqw ã o*dffrug vxu ohv irqgv sursuhv
gh 4<;; frqfhuqdqw ohv ulvtxhv gh pdufkì gx frplwì gh Eåoh hq mdqylhu 4<<91 F*hvw vxu fh wh{wh/
dlqvl txh vxu od gluhfwlyh <6292FHH gx Frqvhlo gh o*Xqlrq Hxursìhqqh gx 48 pduv 4<<6/ txh
v*dssxlh wuëv iruwhphqw od uìjohphqwdwlrq gh od Frpplvvlrq Edqfdluh1

Lo frqylhqw gh qh sdv shuguh gh yxh txh oh yìulwdeoh hqmhx frqfhuqh o*dgìtxdwlrq ghv irqgv
sursuhv dx{ ulvtxhv gh pdufkì1 O*remhw �qdo sruwh grqf vxu xqh qruph suxghqwlhooh hw vxu
od sìuìqlvdwlrq gx v|vwëph �qdqflhu1 Gh qrpeuhx{ ìfrqrplvwhv rqw wudydlooì vxu fh vxmhw/ hw od
soxsduw v*dffrugh ã shqvhu txh fhod sdvvh dydqw wrxw sdu o*h{lvwhqfh g*xqh dxwrulwì gh wxwhooh
glvsrvdqw g*xq srxyrlu lpsruwdqw1 Hq sduwlfxolhu/ fhuwdlqv rqw dydqfì ghv vroxwlrqv uhodwlyhphqw
gluljlvwhv +wd{h ã od Wrelq/ suìwhxu hq ghuqlhu uhvvruw/ hwf1,1 Lo q*hvw grqf sdv lpsrvvleoh +qr0
wdpphqw/ vl gh qrxyhoohv fulvhv vxuyhqdlhqw,/ txh oh srxyrlu gh od Frpplvvlrq Edqfdluh vrlw
uhqirufìh/ rx txh ghv h{ljhqfhv qrxyhoohv wrxfkhqw ohv ìwdeolvvhphqwv �qdqflhuv1 Lo hvw dxvvl iruw
srvvleoh txh ohv dxwrulwìv gh uìjxodwlrq qdwlrqdohv glvsdudlvvhqw srxu odlvvhu sodfh ã xqh dxwrulwì
uìjohphqwdluh hxursìhqqh1 F*hvw qrwdpphqw od sursrvlwlrq gh fhuwdlqv ìfrqrplvwhv gx FHSU5<1
Gdqv oh udssruw ^86` lqwlwxoì cWkh Ixwxuh Ri Hxurshdq Edqnlqj*/ ohv dxwhxuv srvhqw oh sureoëph
gh fhwwh dxwrulwì gh uìjxodwlrq hq sduwdqw gx frqvwdw vxlydqw =

Rqh prqh|/ rqh fhqwudo edqn/ 44 lqghshqghqw vxshuylvruv

Ohv dxwhxuv frqfoxhqw txh oh v|vwëph gh uìjxodwlrq dfwxho hvw lqfrkìuhqw hw grlw íwuh frpsoìwì
hw lqwìjuì1

Ohv lqvwlwxwlrqv �qdqflëuhv rqw od srvvlelolwì g*xwlolvhu ohxuv sursuhv prgëohv lqwhuqhv gh ph0
vxuh gh ulvtxhv gh pdufkì ã od sodfh ghv pìwkrghv vwdqgduglvìhv1 Fhv prgëohv lqwhuqhv grlyhqw
fhshqgdqw íwuh ydolgìv sdu o*dxwrulwì gh wxwhooh/ f*hvw0ã0gluh tx*lov grlyhqw uhvshfwhu ghv qruphv
txdolwdwlyhv hw ghv fulwëuhv txdolwdwliv hw txdqwlwdwliv1 Qrxv gìyhorssrqv fhx{0fl gdqv ohv sdud0
judskhv txl vxlyhqw1

D1414 Ohv qruphv jìqìudohv

Ohv prgëohv lqwhuqhv grlyhqw uhpsolu ohv frqglwlrqv plqlpdohv vxlydqwhv +vhfwlrq 4 gh o*dqqh{h
: gx grfxphqw ^48`, =

� �oh v|vwëph gh jhvwlrq ghv ulvtxhv gh o*ìwdeolvvhphqw uhsrvh vxu ghv sulqflshv vdlqv hw plv
hq úxyuh gh pdqlëuh lqwëjuh >

� o*ìwdeolvvhphqw srvvëgh hq qrpeuh vx!vdqw gh shuvrqqho txdol�ì srxu o*xwlolvdwlrq gh pr0
gëohv ìoderuìv qrq vhxohphqw gdqv oh grpdlqh gh od qìjrfldwlrq/ pdlv dxvvl gdqv fhx{ gx
frqwu÷oh ghv ulvtxhv/ gh o*dxglw lqwhuqh hw/ gx srvwpdufkì >

� ohv prgëohv gh o*ìwdeolvvhphqw rqw idlw od suhxyh vxu xqh gxuìh vljql�fdwlyh tx*lov phvxuhqw
ohv ulvtxhv dyhf xqh suìflvlrq udlvrqqdeoh >

5<Oh FHSU +Fhqwuh iru Hfrqrplf Srolf| Uhvhdufk, hvw xq rujdqlvph lqgìshqgdqw +píph v*lo hvw �qdqfì sdu
od Edqtxh Fhqwudoh Hxursìhqqh/ od Edqtxh ghv Uìjohphqwv Lqwhuqdwlrqdx{ hw 55 edqtxhv fhqwudohv, uhjurxsdqw
ohv phloohxuv fkhufkhxuv ìfrqrplvwhv g*Hxursh1 Sdupl fhx{0fl/ qrxv wurxyrqv qrwdpphqw Gh Judxzh/ Vyhqvvrq/
Jlrydqqlql/ Pdvvrq/ Jrrgkduw/ Hlfkhqjuhhq/ Ploohu/ Ghzdwulsrqw rx hqfruh Z|sorv}1 Ohv wudydx{ gx FHSU rqw
ehdxfrxs g*lq xhqfh vxu od srolwltxh ìfrqrpltxh hxursìhqqh1 Qrxv srxyrqv sdu h{hpsoh flwhu ohv wudydx{ vxu ohv
}rqhv fleohv txl rqw hx xq lpsdfw lpsruwdqw vxu od srolwltxh gh fkdqjh/ vxu oh sureoëph gh frqyhujhqfh ghv frxuv
gh fkdqjh/ hw vxuwrxw vxu ohv uëjohv g*lqwhuyhqwlrqv ghv edqtxhv fhqwudohv1
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� o*ìwdeolvvhphqw h�hfwxh uìjxolëuhphqw ghv vlpxodwlrqv gh fulvh vhorq ohv prgdolwìv suìflvìhv
ã od vhfwlrq D1417161�

Gdqv od píph vhfwlrq/ od Frpplvvlrq Edqfdluh suìflvh od surfìgxuh gh vrxplvvlrq gx prgëoh
hw ohv prgdolwìv g*xwlolvdwlrq =

O*xwlolvdwlrq ghv prgëohv lqwhuqhv srxu oh fdofxo gh o*h{ljhqfh suxghqwlhooh hq irqgv
sursuhv hvw vrxplvh ã o*dssuredwlrq suìdodeoh gh od Frpplvvlrq Edqfdluh/ dsuëv
xqh sìulrgh gh vxlyl hw gh whvw hq vlwxdwlrq uìhooh1

D1415 Ohv fulwëuhv txdolwdwliv

Ohv v|vwëphv gh jhvwlrq ghv ulvtxhv gh pdufkì grlyhqw uhvshfwhu fhuwdlqv fulwëuhv txdolwdwliv1
Ohv frqvìtxhqfhv vrqw uhodwlyhphqw lpsruwdqwhv/ sxlvtxh �oh ghjuì gh frqiruplwì ã fhv fulwëuhv
shxw frqglwlrqqhu oh qlyhdx gx pxowlsolfdwhxu1 Vhxov ohv ìwdeolvvhphqwv ohv uhvshfwdqw lqwìjud0
ohphqw srxuurqw suìwhqguh dx pxowlsolfdwhxu plqlpdo1� Fh pxowlsolfdwhxu +txl fruuhvsrqg dx
+6 . �, gh od irupxoh ;< sdjh 9:, lqwhuylhqw gdqv oh fdofxo gh o*h{ljhqfh gh irqgv sursuhv hw grlw
íwuh frqvlgìuì frpph xq sdudpëwuh gh sìqdolvdwlrq1

O*hqvhpeoh ghv fulwëuhv txdolwdwliv hvw suìvhqwì gdqv oh sdudjudskh 5 gh o*dqqh{h : gx grfx0
phqw ^48`1 Qrxv suìvhqwrqv lfl xq uìvxpì gh fhv gl�ìuhqwv fulwëuhv =

d1 O*ìwdeolvvhphqw �qdqflhu grlw glvsrvhu �g*xqh xqlwì gh frqwu÷oh ghv ulvtxhv/ uhvsrq0
vdeoh gh od frq�jxudwlrq hw gh o*h{sorlwdwlrq gx v|vwëph gh jhvwlrq ghv ulvtxhv/ lqgì0
shqgdqwh ghv xqlwìv gh qìjrfldwlrq1� Hooh grlw �ìwdeolu hw dqdo|vhu ghv udssruwv
txrwlglhqv vxu ohv uìvxowdwv surgxlwv sdu ohv prgëohv dlqvl tx*xqh ìydoxdwlrq gh o*xwlolvd0
wlrq ghv olplwhv gh qìjrfldwlrq hw uhqg frpswh gluhfwhphqw ã o*rujdqh h{ìfxwli gh
o*ìwdeolvvhphqw1�

e1 Fhwwh xqlwì grlw h�hfwxhu uìjxolëuhphqw +�dx prlqv wulphvwulhoohphqw�, ghv frqwu÷ohv
h{0srvw1

f1 �O*rujdqh gìoleìudqw hw o*rujdqh h{ìfxwli grlyhqw íwuh dfwlyhphqw dvvrflìv dx surfhvvxv
gh frqwu÷ohv ghv ulvtxhv hw oh frqvlgìuhu frpph xq dvshfw hvvhqwlho gh o*dfwlylwì gh
o*ìwdeolvvhphqw1�

g1 �Ohv udssruwv txrwlglhqv grlyhqw íwuh uhyxv sdu ghv uhvsrqvdeohv glvsrvdqw gh o*h{shuwlvh
hw gh o*dxwrulwì vx!vdqwhv srxu h{ljhu dx ehvrlq xqh uìgxfwlrq ghv srvlwlrqv sulvhv sdu
xq rsìudwhxu yrluh xqh glplqxwlrq gx ghjuì g*h{srvlwlrq joredo gh od edqtxh1�

h1 �Ohv prgëohv lqwhuqhv grlyhqw íwuh ìwurlwhphqw lqwìjuìv ã od jhvwlrq mrxuqdolëuh ghv
ulvtxhv1�

i1 �Oh v|vwëph gh phvxuh ghv ulvtxhv grlw íwuh xwlolvì frqmrlqwhphqw dyhf ohv olplwhv rsì0
udwlrqqhoohv1�

j1 �Xq surjudpph uljrxuhx{ gh vlpxodwlrqv gh fulvh grlw uìjxolëuhphqw frpsoìwhu o*dqd0
o|vh ghv ulvtxhv irqgìh vxu ohv uìvxowdwv txrwlglhqv ghv prgëohv lqwhuqhv1 Oruvtxh vhv frqfox0
vlrqv irqw dssdudñwuh xqh yxoqìudelolwì sduwlfxolëuh ã xq hqvhpeoh grqqì gh flufrqvwdqfhv/
ghv phvxuhv dssursulìhv grlyhqw íwuh sulvhv udslghphqw srxu uìgxluh fhv ulvtxhv1�

k1 �Ohv ìwdeolvvhphqwv grlyhqw glvsrvhu g*xq surjudpph gh yìul�fdwlrq gx uhvshfw
ghv uëjohv hw surfìgxuhv lqwhuqhv uhodwlyhv dx irqfwlrqqhphqw gx v|vwëph gh phvxuh
ghv ulvtxhv1 Fh v|vwëph idlw o*remhw g*xqh grfxphqwdwlrq gìfulydqw ohv sulqflshv gh edvh
hw oh gìwdlo ghv whfkqltxhv gh phvxuh xwlolvìhv1�
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l1 �Xqh dqdo|vh lqgìshqgdqwh gx v|vwëph gh phvxuh ghv ulvtxhv grlw íwuh h�hfwxìh uìjx0
olëuhphqw gdqv oh fdguh gx surfhvvxv g*xq dxglw lqwhuqh gh o*ìwdeolvvhphqw1 Hooh grlw sruwhu
ã od irlv vxu ohv dfwlylwìv ghv xqlwìv gh qìjrfldwlrq hw vxu fhoohv gh o*xqlwì lqgìshqgdqwh
gh frqwu÷oh ghv ulvtxhv1 Uìdolvìh ã lqwhuydoohv uìjxolhuv/ vl srvvleoh dqqxhoohphqw/ hooh
grlw frxyulu dx plqlpxp =

� oh fdudfwëuh dgìtxdw gh od grfxphqwdwlrq frqfhuqdqw oh v|vwëph hw ohv surfhvvxv gh
phvxuh ghv ulvtxhv >

� o*rujdqlvdwlrq gh o*xqlwì gh frqwu÷oh ghv ulvtxhv >

� o*lqwìjudwlrq ghv phvxuhv ghv ulvtxhv gh pdufkì gdqv od jhvwlrq mrxuqdolëuh ghv ulvtxhv >

� ohv surfìgxuhv g*djuìphqw ghv prgëohv hw v|vwëphv gh ydorulvdwlrq >

� od ydolgdwlrq gh wrxwh prgl�fdwlrq vljql�fdwlyh gx surfhvvxv gh phvxuh ghv ulvtxhv >

� od frxyhuwxuh sdu oh prgëoh ghv gl�ìuhqwv ulvtxhv gh pdufkì >

� od �delolwì hw o*lqwìjulwì gx v|vwëph g*lqirupdwlrq hw ghv wdeohdx{ gh erug ghvwlqìv
dx{ uhvsrqvdeohv >

� od suìflvlrq hw o*h{kdxvwlylwì ghv grqqìhv uhodwlyhv dx{ srvlwlrqv >

� oh frqwu÷oh gh od frkìuhqfh/ gh od plvh ã mrxu hw gh od �delolwì ghv grqqìhv xwlolvìhv
gdqv ohv prgëohv lqwhuqhv dlqvl txh gh o*lqgìshqgdqfh ghv vrxufhv >

� o*h{dfwlwxgh hw od shuwlqhqfh ghv k|srwkëvhv hq pdwlëuh gh yrodwlolwì hw fruuìodwlrqv >

� od yìul�fdwlrq gh od suìflvlrq ghv prgëohv sdu oh eldlv g*dqdo|vhv h{0srvw iuìtxhqwhv1�

Soxvlhxuv frpphqwdluhv shxyhqw íwuh idlwv vxu fhv fulwëuhv txdolwdwliv1 Wrxw g*derug/ od Frp0
plvvlrq Edqfdluh lqvlvwh iruwhphqw vxu o*rujdqlvdwlrq gx v|vwëph ghv ulvtxhv hw qrwdpphqw vxu
o*xqlwì gh frqwu÷oh1 Vdqv irxuqlu od vwuxfwxuh gìvluìh gx v|vwëph/ hooh lqgltxh ghv vljqdx{ iruwv
srxu o*xqlwì gh frqwu÷oh frqfhuqdqw vrq lqgìshqgdqfh/ vrq srxyrlu hw vd frpsìwhqfh1 Od
Frpplvvlrq Edqfdluh lqvlvwh dxvvl vxu od wudqvsduhqfh ghv prgëohv1 Lov grlyhqw qrwdpphqw idluh
o*remhw g*xqh ghvfulswlrq ìfulwh gìwdlooìh hw grlyhqw íwuh dolphqwìv sdu ghv edvhv gh grqqìhv
�deohv1

Fhuwdlqv fulwëuhv gl�ëuhqw oìjëuhphqw gh fhx{ gx frplwì gh Eåoh1 Oh sdudjudskh D1614 frqwlhqw
xqh frpsdudlrq vxu fhv gl�ìuhqfhv1

D1416 Ohv fulwëuhv txdqwlwdwliv

Oh fkrl{ ghv prgëohv hvw odlvvì dx{ ìwdeolvvhphqwv �qdqflhuv1 Pdlv lov grlyhqw uhvshfwhu xq
fhuwdlq qrpeuh gh uëjohv/ txl vrqw gìfulwhv gdqv oh sdudjudskh 8 gh o*dqqh{h : gx grfxphqw ^48` =

41 �Od shuwh srwhqwlhooh hvw fdofxoìh txrwlglhqqhphqw1�

51 �Oh qlyhdx gh frq�dqfh xqlodwìudo uhtxlv hvw gh <<(1�

61 �Lo hvw dssoltxì xq fkrf lqvwdqwdqì vxu ohv sul{ ìtxlydohqw ã xqh yduldwlrq vxu gl{ mrxuv
fruuhvsrqgdqw ã xqh sìulrgh gh gìwhqwlrq gh gl{ mrxuv rxyuìv1�

71 �Od sìulrgh g*revhuydwlrq +ìfkdqwloorq klvwrultxh, srxu oh fdofxo gh od shuwh srwhqwlhooh
grlw íwuh dx plqlpxp g*xq dq1�

81 �Ohv ìwdeolvvhphqwv grlyhqw phwwuh ã mrxu ohxuv vìulhv gh grqqìhv dx prlqv xqh irlv
wrxv ohv wurlv prlv hw soxv iuìtxhpphqw hq fdv g*dffurlvvhphqw qrwdeoh ghv yrodwlolwìv
revhuyìhv1�
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91 �Ohv ìwdeolvvhphqwv shxyhqw suhqguh hq frpswh ohv fruuìodwlrqv hpslultxhv hqwuh wrxv ohv
idfwhxuv gh ulvtxhv vrxv uìvhuyh txh oh v|vwëph gh phvxuh gh fhoohv0fl vrlw �deoh/ dssoltxì
gh pdqlëuh lqwëjuh hw txh od txdolwì ghv hvwlpdwlrqv vrlw vx!vdqwh1�

:1 �Ohv prgëohv grlyhqw dssuìkhqghu dyhf suìflvlrq ohv ulvtxhv sduwlfxolhuv olìv dx fdudfwëuh
qrq olqìdluh gx sul{ ghv rswlrqv1�

;1 �Fkdtxh ìwdeolvvhphqw grlw vdwlvidluh/ vxu xqh edvh mrxuqdolëuh/ ã o*h{ljhqfh gh irqgv
sursuhv fruuhvsrqgdqw ã od ydohxu od soxv ìohyìh hqwuh = l, od shuwh srwhqwlhooh gx
mrxu suìfìghqw > hw ll, od pr|hqqh ghv shuwhv srwhqwlhoohv vxu ohv vrl{dqwh ghuqlhuv mrxuv
rxyuìv/ ã odtxhooh hvw dssoltxì xq idfwhxu gh pxowlsolfdwlrq1�

<1 �Od Frpplvvlrq Edqfdluh dwwulexh ã fkdtxh ìwdeolvvhphqw xq idfwhxu pxowlsolfdwli hq
irqfwlrq gh od txdolwì gh vrq v|vwëph gh jhvwlrq ghv ulvtxhv/ dyhf xq plqlpxp gh 6/ oh
frpsoìphqw ìyhqwxho/ frpsulv hqwuh 3 hw 4/ ìwdqw gluhfwhphqw olì dx{ shuirupdqfhv gh vrq
prgëoh/ ìydoxìhv d srvwhulrul1�

431 �Oruvtxh oh ulvtxh vsìfl�txh lqkìuhqw dx{ lqvwuxphqwv olìv dx wdx{ g*lqwìuíw hw dx{ wlwuhv
gh sursulìwì q*hvw sdv sulv hq frpswh gh pdqlëuh vdwlvidlvdqwh gdqv ohxuv prgëohv/ ohv
ìwdeolvvhphqwv vrqw dvvxmhwwlv ã xqh h{ljhqfh gh irqgv sursuhv glvwlqfwh ghvwlqìh ã frxyulu
fh ulvtxh fdofxoìh vhorq od pìwkrgrorjlh vwdqgdug1�

Soxvlhxuv ghv fulwëuhv suìfìghqwv vrqw glvfxwìv gdqv od vhfwlrq frqfhuqdqw ohv dvshfwv pì0
wkrgrorjltxhv1 Srxu uìvxphu/ ohv ìwdeolvvhphqwv grlyhqw fdofxohu od shuwh srwhqwlhooh
txrwlglhqqhphqw srxu xqh sìulrgh gh gìwhqwlrq gh 43 mrxuv1 Qrwrqv fhwwh shuwh srwhq0
wlhooh S +w, ã od gdwh w +mrxu rxyuì,1 D fkdtxh gdwh w/ o*ìwdeolvvhphqw fdofxoh o*h{ljhqfh gh irqgv
sursuhv IS+w, gh od idêrq vxlydqwh
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dyhf � oh frpsoìphqw ìyhqwxho +3 � � � 4,1 Lo hvw grqf lpsruwdqw gh glvsrvhu g*xqh erqqh
phvxuh ghv ulvtxhv +f*hvw0ã0gluh gh od shuwh srwhqwlhooh, sxlvtxh fhooh0fl frqglwlrqqh wrwdoh0
phqw o*h{ljhqfh hq irqgv sursuhv1 Gdqv oh fdguh g*xqh edqtxh xqlyhuvhooh/ lo hvw lpsru0
wdqw gh yhloohu ã fh txh od phvxuh ghv ulvtxhv gh pdufkì qh vrlw ql vxu0hvwlpìh/ ql
vrxv0hvwlpìh d�q gh qh sdv gìidyrulvhu rx idyrulvhu o*dfwlylwì Frusrudwh Pdufkì dx
gìwulphqw ghv dxwuhv dfwlylwìv gh od edqtxh1 Gh píph/ qrxv srxyrqv vxssrvhu txh od
Frpplvvlrq Edqfdluh dwwulexhud dxwrpdwltxhphqw xq frh!flhqw pxowlsolfdwhxu ìjdo ã 7 oruvtxh
od phvxuh gh ulvtxh oxl vhud suìvhqwìh srxu od suhplëuh irlv1 Fh q*hvw tx*dx yx gx frpsruwhphqw
gh fhwwh phvxuh txh od Frpplvvlrq Edqfdluh prgl�hud fh frh!flhqw hw oh �{hud shxw0íwuh ã 61
Lo frqylhqw grqf gh suhqguh frqvflhqfh gh o*lpsruwdqfh ghv uì h{lrqv phqìhv hq dprqw vxu od
phvxuh hw vxu od qìfhvvlwì gh od sìulrgh gh whvw1

Uhpdutxh : O*h{ljhqfh hq irqgv sursuhv hvw fdofxoìh srxu xqh sìulrgh gh gìwhqwlrq gh 43
mrxuv1 Fhshqgdqw/ fhwwh sìulrgh gh gìwhqwlrq hvw udphqìh ã xq mrxu oruvtxh o*dqdo|vh frqfhuqh
oh fdofxo ghv h{fhswlrqv/ f*hvw0ã0gluh oh edfnwhvwlqj1 Lo frqylhqw grqf gh elhq glvwlqjxhu fhv ghx{
phvxuhv gh ulvtxh1

Ghx{ srlqwv vrqw lpsruwdqwv gdqv od plvh hq sodfh gx prgëoh1 Oh srlqw 9 suìflvh txh qrxv
ghyrqv suhqguh hq frpswh o*hqvhpeoh ghv idfwhxuv gh pdufkì1 Lo q*hvw grqf sdv qìfhvvdluh gh
frqvlgìuhu fkdtxh surgxlw frpph xq idfwhxu gh pdufkì1 Qrxv srxyrqv grqf h�hfwxhu ghv uh0
jurxshphqwv +qrwdpphqw srxu ohv surgxlwv gh wdx{, ã sduwlu gh whfkqltxhv g*dqdo|vh gh grqqìhv
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srxu frqvwuxluh fhv idfwhxuv1 Pdlv fhv idfwhxuv sulv gdqv ohxu hqvhpeoh grlyhqw sduidlwhphqw uh0
 ìwhu ohv srvvlelolwìv gh yduldwlrq ghv sul{1 Fhod v*dssoltxh hq sduwlfxolhuv dx{ surgxlwv rswlrqqhov
+srlqw :,1 Lo q*hvw srxuwdqw sdv suìflvì ohv w|shv gh qrq0olqìdulwì txh grlw dssuìkhqghu oh prgëoh1
Lo hvw frppxqìphqw dgplv txh ohv frqyh{lwìv g*ruguh 4 hw 5 sdu udssruw dx sul{ gx vrxv0mdfhqw
+ulvtxhv gh Ghowd hw Jdppd, grlyhqw íwuh sulv hq frpswh1 Gdqv o*dqqh{h 9/ lo hvw gh soxv suìflvì
txh qrxv ghyrqv whqlu dxvvl frpswh gh od �vhqvlelolwì ghv rswlrqv ã od yrodwlolwì ghv vrxv0mdfhqwv
+ulvtxh yhjd,�1 Qrxv srxyrqv grqf vxssrvhu txh ohv prgëohv gh phvxuh gh ulvtxh ghv rswlrqv
grlyhqw íwuh edvìv vxu ghv prgëohv txl suhqqhqw hq frpswh oh vploh gh yrodwlolwì1 Hq�q/ od Frp0
plvvlrq Edqfdluh hvw dvvh} lpsuìflvh frqfhuqdqw oh flqtxlëph srlqw1 Hooh qh suìflvh sdv fh txl
hvw frqvlgìuì frpph xq dffurlvvhphqw qrwdeoh gh od yrodwlolwì1 O*dssuìfldwlrq hvw odlvvìh ã od
glvfuìwlrq gh o*xqlwì gh frqwu÷oh1 Xqh uì h{lrq grlw grqf íwuh phqìh hw lo hvw qìfhvvdluh gh
glvsrvhu gh fulwëuhv remhfwliv srxu gì�qlu ghv vljqdx{ g*ìyroxwlrq gh od yrodwlolwì hw od iuìtxhqfh
ghv phvxuhv oruvtxh o*dffurlvvhphqw qrwdeoh gh od yrodwlolwì v*hvw suìvhqwì1

D1417 Dxwuhv frqvlgìudwlrqv

Gdqv fh sdudjudskh/ qrxv suìvhqwrqv ghv srlqwv sduwlfxolhuv uhodwliv dx{ idfwhxuv gh pdufkì/
dx ulvtxh vsìfl�txh hw dx{ vlpxodwlrqv gh fulvh1

D141714 Gì�qlwlrq ghv idfwhxuv gh ulvtxh gh pdufkì G*xqh pdqlëuh jìqìudoh/ ohv
judqghv fdwìjrulhv gh idfwhxuv frqfhuqhqw =

Ohv wdx{ g*lqwìuíw >

Ohv frxuv gh fkdqjh >

Ohv sul{ ghv wlwuhv gh sursulìwì hw gh surgxlwv gh edvh63 >

Od yrodwlolwì ghv rswlrqv fruuhvsrqgdqwhv1

Soxv suìflvìphqw/ od frpplvvlrq Edqfdluh sursrvh gh gì�qlu ohv idfwhxuv gh ulvtxh frpph �ohv
sdudpëwuhv gh pdufkì txl d�hfwhqw od ydohxu ghv srvlwlrqv gh qìjrfldwlrq gh o*ìwdeolvvhphqw� hw
sursrvh xq fhuwdlq qrpeuh gh uhfrppdqgdwlrqv =

41 Srxu ohv wdx{ g*lqwìuíw/ xq hqvhpeoh gh idfwhxuv gh ulvtxh grlw h{lvwhu srxu fkdtxh prqqdlh1

� Od prgìolvdwlrq gh od frxueh ghv wdx{ grlw idluh lqwhuyhqlu �soxvlhxuv edqghv gh
pdwxulwì/ d�q g*dssuìkhqghu od yduldwlrq gh od yrodwlolwì ghv wdx{ wrxw dx orqj gh
o*ìfkìdqflhu > ã fkdtxh edqgh fruuhvsrqg dx prlqv xq idfwhxu gh ulvtxh1�

� Oh v|vwëph gh phvxuh grlw lqfoxuh �ghv idfwhxuv glvwlqfwv ghvwlqìv ã vdlvlu oh ulvtxh
olì dx{ ìfduwv gh wdx{ hqwuh w|shv g*lqvwuxphqwv hw2rx fdwìjrulhv g*ìphwwhxuv1�

51 Srxu ohv frxuv gh fkdqjh/ rq grlw suìyrlu �ghv idfwhxuv fruuhvsrqgdqw dx frxuv frqwuh
prqqdlh qdwlrqdoh gh fkdtxh ghylvh1�

63Ohv ulvtxhv gh pdufkì frqfhuqhqw dxvvl ohv surgxlwv vxu pdwlëuhv suhplëuhv1 Fhod dssdudñw fodluhphqw gdqv
o*dfwxdolvdwlrq gx 64 gìfhpeuh 4<<; +uìiìuhqfh ^53`, =

Hq�q/ sdu lqvwuxphqwv vxu surgxlwv gh edvh/ lo idxw frpsuhqguh wrxv frqwudwv ã whuph rx
g*ìfkdqjh/ wrxwhv rswlrqv dfkhwìhv rx wrxv surgxlwv gìulyìv vlplodluhv d|dqw srxu vrxv0mdfhqwv ghv
frqwudwv vxu surgxlwv ìqhujìwltxhv/ surgxfwlrqv djulfrohv rx pìwdx{ qrq ihuuhx{ +sdu h{hpsoh doxpl0
qlxp/ fxlyuh hw }lqf,/ dlqvl txh ohv dxwuhv pìwdx{ qrq suìflhx{1
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61 �Ohv idfwhxuv gh ulvtxh grlyhqw h{lvwhu srxu fkdfxq ghv pdufkìv gh wlwuhv gh sursulìwì1
Dx plqlpxp/ xq idfwhxu gh ulvtxh grlw dssuìkhqghu ohv  xfwxdwlrqv ghv sul{ g*xq pdu0
fkì grqqì +lqglfh gh pdufkì,1 Xqh pìwkrgh soxv gìwdlooìh frqvlvwh ã gì�qlu ghv idfwhxuv
gh ulvtxh fruuhvsrqgdqw dx{ gl�ìuhqwv vhfwhxuv gx pdufkì1 O*dssurfkh od soxv frpsoëwh
frqvlvwh ã uhwhqlu frpph idfwhxuv gh ulvtxh ohv wlwuhv vsìfl�txhv1�

71 Srxu ohv surgxlwv gh edvh/ xq idfwhxu gh ulvtxh xqltxh shxw íwuh dgplv oruvtxh ohv srvl0
wlrqv vrqw idleohv1 Hq fdv g*dfwlylwì soxv lpsruwdqwh/ ohv prgëohv grlyhqw whqlu frpswh ghv
gl�ìuhqfhv hqwuh txdolwìv gx píph surgxlw hw pdwxulwìv1

81 Srxu ohv rswlrqv/ rq grlw whqlu frpswh gh �idfwhxuv gh ulvtxh dssuìkhqgdqw od yrodwlolwì ghv
wdx{2sul{2frxuv vrxv0mdfhqwv1� Oruvtxh ohv srvlwlrqv vrqw lpsruwdqwhv rx oruvtxh o*dfwli
frqglwlrqqho hvw frpsoh{h/ rq grlw xwlolvhu �ghv yrodwlolwìv gl�ìuhqflìhv hq irqfwlrq ghv
ìfkìdqfhv hw oh fdv ìfkìdqw ghv sul{ g*h{huflfh1�

Fh ghuqlhu srlqw hvw lpsruwdqw/ sxlvtxh od Frpplvvlrq Edqfdluh suìflvh frpphqw grlw íwuh
sulv hq frpswh oh ulvtxh gh yrodwlolwì1 G*xqh pdqlëuh jìqìudoh/ o*dvshfw yrodwlolw| vnhz64 grlw íwuh
lqwìjuhu gdqv oh prgëoh1 Lo hvw dxvvl lqwìuhvvdqw gh uhpdutxhu od frqvwuxfwlrq gx wurlvlëph srlqw1
D vd ohfwxuh/od phloohxuh pìwkrgh frqvlvwhudlw ã suhqguh hq frpswh od wrwdolwì ghv sul{ gh wlwuhv
srxu gì�qlu ohv idfwhxuv gh ulvtxh1 Fhshqgdqw/ fh w|sh g*dssurfkh srvh ghv sureoëphv vwdwlvwltxhv
lpsruwdqwv olìv ã od wkìrulh gh frqyhujhqfh ghv hvwlpdwhxuv/ gh whooh vruwh txh/ frqfuëwhphqw/
xqh dssolfdwlrq ã od ohwwuh gx srlqw 6 shxw íwuh gdqjhuhxvh1

D141715 Wudlwhphqw gx ulvtxh vsìfl�txh Qrxv udsshorqv txh oh ulvtxh vsìfl�txh �ylvh
ã whqlu frpswh gx ulvtxh gh frqwuhsduwlh olì ã o*ìphwwhxu gh o*lqvwuxphqw� +grfxphqw ^43`/
sdjh <,1 Ohv prgëohv lqwhuqhv/ txl suhqqhqw hq frpswh fh ulvtxh vsìfl�txh/ grlyhqw vdwlvidluh ohv
fulwëuhv vxlydqwv =

� �Oh prgëoh hvw dswh ã h{soltxhu h{ dqwh ohv yduldwlrqv klvwrultxhv ghv ydohxuv gx sruwh0
ihxlooh/

� lo irxuqlw od suhxyh gh vd vhqvlelolwì dx ulvtxh gh frqfhqwudwlrq gdqv od frpsrvlwlrq gx
sruwhihxlooh/

� vd �delolwì gh irqfwlrqqhphqw ghphxuh erqqh gdqv xq hqylurqqhphqw dgyhuvh/

� od txdolwì gh vhv shuirupdqfhv hvw mxvwl�ìh sdu xq frqwu÷oh h{0srvw +edfnwhvwlqj,/

� od pìwkrgrorjlh vrxv0mdfhqwh grlw íwuh hq phvxuh gh suhqguh hq frpswh oh ulvtxh g*ìyìqh0
phqwv lpsuìylvleohv +RSD/RSH/ hwf1, dlqvl txh oh ulvtxh gh gìidloodqfh gh o*ìphwwhxu1�

Od frqvìtxhqfh lppìgldwh gh od qrq sulvh hq frpswh gx ulvtxh vsìfl�txh gdqv oh prgëoh hvw
txh

111 ohv h{ljhqfhv gh irqgv sursuhv srxu od frxyhuwxuh gx ulvtxh vsìfl�txh ihurqw
o*remhw g*xqh vxufkdujh hq fdslwdo1

Oh prgh gh fdofxo gh o*h{ljhqfh gh irqgv sursuhv hvw uhodwlyhphqw shx fodlu gdqv fh fdv +yrlu
sdjh 86 gx grfxphqw ^48`,1 Qìdqprlqv/ od Frpplvvlrq edqfdluh irxuqlw od irupxoh vxlydqwh =

� vrlw 6�+YdU joredoh, . +YdU ulvtxh vsìfl�txh gx sruwhihxlooh joredo,/

� vrlw 6�+YdU joredoh, . +YdU ghv vrxv0sruwhihxloohv frqwhqdqw gx ulvtxh vsìfl�txh,1

64Od qrwlrq gh yrodwlolw| vnhz +rx yrodwlolw| vploh, fruuhvsrqg dx idlw txh od yrodwlolwì lpsolflwh ghv rswlrqv gh
píph pdwxulwì q*hvw sdv frqvwdqwh hw tx*hooh gìshqg ghv sul{ g*h{huflfh1 Vl qrxv uhsuìvhqwrqv vxu xq judskh od
yrodwlolwì hq irqfwlrq gx sul{ g*h{huflfh/ qrxv rewhqrqv xqh frxueh txl uhvvhpeoh vrxyhqw ã xq vrxuluh1
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Lo hvw gl!floh gh idluh oh olhq hqwuh fhwwh irupxoh hw od irupxoh +;<,1 Gdqv o*dfwxdolvdwlrq gx 64
gìfhpeuh 4<<; +uìiìuhqfh ^53`,/ od Frpplvvlrq Edqfdluh hvw hqfruh prlqv suìflvh vxu oh ulvtxh
vsìfl�txh sxlvtxh oh sdudjudskh wudlwdqw gh fh vxmhw vh uìgxlw ã �xqh shdx gh fkdjulq�1 Lo hvw
grqf qìfhvvdluh gh frqwdfwhu oh Vhfuìwduldw Jìqìudo gh od Frpplvvlrq Edqfdluh d�q
tx*hooh suìflvh fodluhphqw ohv prgdolwìv gh sulvh hq frpswh gx ulvtxh vsìfl�txh gdqv
oh fdofxo gh o*h{ljhqfh gh irqgv sursuhv1 Qìdqprlqv/ qrxv srxyrqv shqvhu txh oh frh!flhqw
6 hvw hq idlw oh frh!flhqw pxowlsolfdwli 6.�1 Hq qrwdqw YdUvs od YdU gx ulvtxh vsìfl�txh +f*hvw0
ã0gluh od YdU ulvtxh vsìfl�txh gx sruwhihxlooh joredo rx od YdU ghv vrxv0sruwhihxloohv frqwhqdqw
gx ulvtxh vsìfl�txh,/ lo hvw srvvleoh txh od yudlh irupxodwlrq vrlw
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Lo hvw lqwìuhvvdqw gh qrwhu txh od Frpplvvlrq Edqfdluh idlw h{solflwhphqw uìiìuhqfh ã od YdU
+Ydoxh0dw0Ulvn, txh qrxv srxyrqv wudgxluh vrxv oh whuph gh �ydohxu hq ulvtxh�1 Píph vl fhod
q*hvw sdv d!upì sduidlwhphqw/ od pìwkrgh lqwhuqh gh uìiìuhqfh hvw fodluhphqw od YdU1

D141716 Vlpxodwlrqv gh fulvh Qrxv udsshorqv txh ohv vlpxodwlrqv gh fulvh irqw sduwlh ghv
qruphv jìqìudohv g*dffhswdwlrq gh od pìwkrgh lqwhuqh1 F*hvw grqf xq srlqw lpsruwdqw gdqv od
plvh hq sodfh g*xq prgëoh lqwhuqh1 Fhoohv0fl irqw g*dloohxuv o*remhw g*xq sdudjudskh gdqv oh wh{wh
gh od Frpplvvlrq Edqfdluh1 : srlqwv vrqw doruv ìyrtxìv =

41 �Ohv ìwdeolvvhphqwv111 grlyhqw vh grwhu g*xq surjudpph gh vlpxodwlrqv gh fulvh ã
od irlv uljrxuhx{ hw frpsohw1 Fhv vlpxodwlrqv/ txl shuphwwhqw g*lghqwl�hu ohv ìyëqhphqwv
vxvfhswleohv g*dyrlu xqh iruwh lqflghqfh/ frqvwlwxhqw xq ìoìphqw0foì gh o*ìydoxdwlrq gx
qlyhdx ghv ulvtxhv1

51 Hoohv grlyhqw frxyulu wrxwh od jdpph ghv idfwhxuv/ | frpsulv ohv ìyìqhphqwv ã suredelolwì
uìgxlwh1 Hoohv grlyhqw dxvvl uhqguh frpswh gh o*lpsdfw gh fhv ìyìqhphqwv vxu ohv surgxlwv
olqìdluhv hw qrq olqìdluhv1

61 Ohv vlpxodwlrqv gh fulvh grlyhqw uhyíwlu xq fdudfwëuh txdqwlwdwli hw txdolwdwli1 Hq rxwuh/
o*ìwdeolvvhphqw grlw guhvvhu o*lqyhqwdluh ghv phvxuhv ã suhqguh srxu uìgxluh vhv ulvtxhv hw
suìvhuyhu vrq fdslwdo1 Ohxuv frqfoxvlrqv grlyhqw íwuh frppxqltxìhv v|vwìpdwltxhphqw ã
od gluhfwlrq jìqìudoh/ hw sìulrgltxhphqw/ dx frqvhlo g*dgplqlvwudwlrq1

71 O*h{huflfh suxghqwlho frqvlvwh ã whvwhu vxu oh sruwhihxlooh frxudqw ghv vlwxdwlrqv sdvvìhv gh
shuwxedwlrqv pdmhxuhv/ hq whqdqw frpswh ghv iruwhv yduldwlrqv gh sul{ hw gh od ylyh uìgxf0
wlrq gh od oltxlglwì dvvrflìhv ã fhv ìyìqhphqwv hw2rx ã ìydoxhu od vhqvlelolwì ghv srvlwlrqv
gh pdufkì dx{ prgl�fdwlrqv ghv k|srwkëvhv gh yrodwlolwì hw fruuìodwlrqv/ fh txl qìfhvvlwh
xqh phvxuh ghv pdujhv gh  xfwxdwlrqv gh fhv ydohxuv gdqv oh sdvvì hw xq fdofxo vxu od edvh
ghv fkl�uhv h{wuíphv1

81 Fhv vfìqdulrv grlyhqw qrwdpphqw frpsuhqguh ohv vlwxdwlrqv txh o*ìwdeolvvhphqw lghqwl�h
frpph ìwdqw ohv soxv gìidyrudeohv/ vxu od edvh ghv fdudfwìulvwltxhv gh vrq sruwhihxlooh1

91 Od Frpplvvlrq Edqfdluh shxw ghpdqghu ã o*ìwdeolvvhphqw g*ìydoxhu o*lpsdfw gh vfìqdulrv
tx*hooh d gì�qlv hw gh oxl frppxqltxhu o*hqvhpeoh ghv frqfoxvlrqv1

:1 Ohv uìvxowdwv grlyhqw íwuh uhyxv ã lqwhuydoohv uìjxolhu sdu od Gluhfwlrq Jìqìudoh hw íwuh sulv
hq frpswh gdqv od gì�qlwlrq ghv olplwhv hw vwudwìjlhv �{ìhv1 Hq rxwuh/ vl od vlpxodwlrq
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idlw dssdudñwuh xqh yxoqìudelolwì sduwlfxolëuh ã xq hqvhpeoh grqqì gh flufrqvwdqfhv/ o*ìwd0
eolvvhphqw grlw suhqguh udslghphqw ohv phvxuhv qìfhvvdluhv ã xqh jhvwlrq dgìtxdwh gh fhv
ulvtxhv1�

Qrxv yr|rqv lfl o*lpsruwdqfh gh od gluhfwlrq jìqìudoh gdqv oh v|vwëph gh jhvwlrq ghv ulvtxhv1
Fhooh0fl grlw íwuh frqwlqxhoohphqw lqirupìh1 Lo hvw lqwìuhvvdqw gh qrwhu txh oh fúxu gx prgëoh
lqwhuqh grlw íwuh edvì vxu ohv ìyìqhphqwv h{wuíphv1 Oh prgëoh grlw grqf elhq phvxuhu xqh
shuwh srwhqwlhooh/ xq ulvtxh h{wuíph1 Hq�q/ qrxv ghyrqv dxvvl uhpdutxhu o*lpsruwdqfh gh
od Frpplvvlrq Edqfdluh txl/ vl hooh oh gìvluh/ shxw lqwhuyhqlu hw ghpdqghu ã o*ìwdeolvvhphqw gh
fkl�uhu ghv vfìqdulrv1

D1418 Glvsrvlwli suxghqwlho gh frqwu÷oh h{ srvw

Ohv frqwu÷ohv h{ srvw ylvhqw ã v*dvvxuhu txh oh ghjuì gh frxyhuwxuh revhuyì fru0
uhvsrqg elhq dx qlyhdx gh frq�dqfh gh <<(1 Yrlfl txhotxhv ìoìphqwv srxu phqhu ã elhq
fhv frqwu÷ohv =

41 Lov vrqw uìdolvìv ã sduwlu ghv uìvxowdwv uìhov hw2rx k|srwkìwltxhv1

51 Lov vrqw uìdolvìv dx prlqv wulphvwulhoohphqw hw ohv grqqìhv ghv grx}h ghuqlhuv prlv jolvvdqwv
grlyhqw íwuh xwlolvìhv1

Fhv frqwu÷ohv shuphwwhqw qrwdpphqw gh fdofxohu ohv h{fhswlrqv1 Xqh h{fhswlrq fruuhvsrqg ã
xqh gdwh rü od shuwh gìsdvvh oh ulvtxh fdofxoì sdu oh prgëoh1 Od Frpplvvlrq Edqfdluh xwlolvh
oh qrpeuh g*h{fhswlrqv srxu ydolghu oh prgëoh hw srxu gìwhuplqhu oh frh!flhqw pxowlsolfdwhxu
+6 . �,1 Hooh gì�qlh oh frqfhsw gh suredelolwì fxpxoìh ghv h{fhswlrqv frpph �od suredelolwì
g*rewhqlu dx pd{lpxp oh qrpeuh g*h{fhswlrqv lqgltxì dyhf xq wdx{ gh frxyhuwxuh h�hfwli gh
<<(1� Yr|rqv gh idêrq frqfuëwh frpphqw oh fdofxo hvw h�hfwxì1 Vl y gìvljqh od yduldeoh txl
suhqg od ydohxu 4 gdqv oh fdv g*xqh h{fhswlrq/ doruv y hvw xqh yduldeoh doìdwrluh gh Ehuqrxool
gh sdudpëwuh s @ �

�ff +qrxv dyrqv xqh fkdqfh vxu 433 srxu txh y fruuhvsrqgh ã xqh h{fhswlrq
oruvtxh oh wdx{ h�hfwli gh frxyhuwxuh hvw gh <<(,1 Vl rq frqvlgìuh xqh sìulrgh ^w�> w2` frpsuhqdqw
Q mrxuv rxyuìv1 Shqgdqw fhwwh sìulrgh/ hw vrxv o*k|srwkëvh txh ohv ìyìqhphqwv vrqw lqgìshqgdqwv/
od suredelolwì g*dyrlu q h{fhswlrqv hvw ìjdoh ã

Su +[ @ q, @ F?
�s

? +4� s,�3?

dyhf [ od yduldeoh doìdwrluh fruuhvsrqgdqw dx qrpeuh g*h{fhswlrqv srxu od sìulrgh ^w�> w2`1 [
fruuhvsrqg elhq vþu ã xqh yduldeoh doìdwrluh Elqrpldoh E�

R 1 Od suredelolwì fxpxoìh g*dyrlu q
h{fhswlrqv d grqf srxu h{suhvvlrq
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?[
�'�

F�
�s
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Od Frpplvvlrq Edqfdluh gì�qlw doruv wurlv }rqhv srxu ìydoxhu ohv uìvxowdwv ghv frqwu÷ohv h{ srvw
hw srxu dssoltxhu oh frpsoìphqw ìyhqwxho dx frh!flhqw pxowlsolfdwhxu 6 =

]rqh Gì�qlwlrq gh od }rqh Ydohxu gh �

Yhuwh Su +[ � q, ? <8( 3
Rudqjh Su +[ � q, ? <<=<<( 3 � 4
Urxjh Su +[ � q, � <<=<<( 4

Judqg Sul{ gh od Uhfkhufkh Ilqdqflëuh :4



Ulvtxhv gh Pdufkì = Ohv dvshfwv pìwkrgrorjltxhv

D wlwuh g*looxvwudwlrq/ qrxv uhsurgxlvrqv oh wdeohdx gh od Frpplvvlrq Edqfdluh srxu Q ìjdo ã
583 mrxuv rxyuìv1

]rqh Qrpeuh q Suredelolwì +hq (, Suredelolwì fxpxoìh Pdmrudwlrq gx idfwhxu
g*h{fhswlrqv Su +[ @ q, Su +[ � q, gh pxowlsolfdwlrq

3 ;1438< ;1438< 3133
4 53179< 5;18:8 3133

Yhuwh 5 581:75 87164: 3133
6 5417<8 :81;45 3133
7 46173: ;<154< 3133

8 91996 <81;;5 3173
9 51:7; <;1963 3183

Rudqjh : 31<9; <<18<: 3198
; 315<: <<1;<7 31:8
< 313;4 <<1<:8 31;8

Urxjh 43. 31353 <<1<<8 4133

Oh judskltxh +5:, uhsuìvhqwh oh qrpeuh fulwltxh g*h{fhswlrqv srxu od gìwhuplqdwlrq ghv iurqwlëuhv
ghv }rqhv yhuwh/ rudqjh hw urxjh1 Od ohfwxuh gx judskltxh hvw od vxlydqwh = Sdu h{hpsoh/ srxu
833 mrxuv rxyuìv/ od }rqh yhuwh hvw gh�ql srxu xq qrpeuh g*h{fhswlrqv lqiìulhxu rx ìjdo ã ;/ od
}rqh rudqjh yd gh < ã 47 h{fhswlrqv hw od }rqh urxjh frpphqfh ã 48 h{fhswlrqv1

Ilj1 5:=
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Wrxwhirlv/ od Frpplvvlrq Edqfdluh qh suìflvh sdv frpphqw hvw fdofxoì od pdmrudwlrq gx idfwhxu
pxowlsolfdwli gdqv od }rqh rudqjh1 Hooh suìflvh qìdqprlqv txh fhoohv0fl �qh vrqw wrxwhirlv sdv ghv0
wlqìhv ã íwuh dssoltxìhv gh idêrq sxuhphqw dxwrpdwltxh/ soxvlhxuv ìoìphqwv g*lqirupdwlrq
srxydqw íwuh sulv hq frpswh srxu frpsoìwhu o*ìydoxdwlrq1�

Uhpdutxh ; Od srvlwlrq gh od Frpplvvlrq Edqfdluh q*hvw sdv wuëv fodluh vxu oh idfwhxu pxo0
wlsolfdwhxu1 Qrxv dyrqv yx gdqv oh sdudjudskh frqvdfuì dx{ fulwëuhv txdolwdwliv txh oh ghjuì gh
frqiruplwì ã fhv fulwëuhv shxw frqglwlrqqhu oh qlyhdx gh pxowlsolfdwhxu1 Lfl/ qrxv dyrqv o*lpsuhv0
vlrq txh fh qlyhdx hvw suhvtxh hqwlëuhphqw gìwhuplqì sdu od surfìgxuh gh edfnwhvwlqj1

O*dfwxdolvdwlrq gx 64 gìfhpeuh 4<<; shuphw gh suìflvhu hw gh prgl�hu fhuwdlqv srlqwv1 Hq
suhplhu olhx/ oh edfnwhvwlqj sruwh vxu od Ydohxu hq Ulvtxh vxu xq mrxu/ hw qrq vxu od Ydohxu
hq Ulvtxh srxu xqh sìulrgh gh gìwhqwlrq gh 43 mrxuv1 Hqvxlwh/ ohv frqwu÷ohv grlyhqw sruwhu vxu
ohv 583 ghuqlhuv mrxuv rxyudeohv1 Fhod hvw lpsruwdqw/ fdu vl qrxv vxssrvrqv txh ohv �grx}h
ghuqlhuv prlv� fruuhvsrqghqw ã 593 mrxuv/ ohv }rqhv vrqw gì�qlhv gl�ìuhphqw ã fdxvh gx fdudfwëuh
hvfdolhu gh od orl Elqrpldoh =

]rqh Q @ 583 Q @ 593

Yhuwh prlqv gh 8 h{fhswlrqv prlqv gh 9 h{fhswlrqv
Rudqjh hqwuh 8 hw < h{fhswlrqv hqwuh 9 hw 43 h{fhswlrqv
Urxjh soxv gh 43 h{fhswlrqv soxv gh 44 h{fhswlrqv

Hq�q/ ohv h{fhswlrqv grlyhqw íwuh frppxqltxìhv ã od Frpplvvlrq Edqfdluh =

D�q gh shuphwwuh ã od Frpplvvlrq Edqfdluh gh yìul�hu hq shupdqhqfh o*dgìtxdwlrq
gx idfwhxu frpsoìphqwdluh/ o*ìwdeolvvhphqw lqiruph vdqv gìodl hw/ hq wrxw ìwdw gh
fdxvh/ gdqv ohv flqt mrxuv rxyudeohv/ oh Vhfuìwduldw Jìqìudo gh od Frpplvvlrq
Edqfdluh/ ghv gìsdvvhphqwv uìyìoìv sdu ohxu surjudpph gh frqwu÷oh h{0srvw txl/ hq
irqfwlrq gx wdeohdx fl0ghvvxv/ lpsoltxhudlhqw xq uhoëyhphqw gx idfwhxu frpsoìphq0
wdluh1

D15 Od uìjohphqwdwlrq gh o*Xqlrq Hxursìhqqh rx FDG +Fdslwdo Dghtxdf|
Gluhfwlyh,

Fhooh0fl fruuhvsrqg ã od gluhfwlyh <6292FHH gx 48 pduv 4<<6 +uìiìuhqfh ^5`,1 Hooh d ìwì
wudqvsrvìh hq gurlw iudqêdlv hw fruuhvsrqg gdqv fh fdv dx uëjohphqw <8035 gx Frplwì gh Uì0
johphqwdwlrq Edqfdluh hw Ilqdqflëuh +uìiìuhqfh ^8`,1 F*hvw xq uëjohphqw wuëv lpsruwdqw sxlvtx*lo
dxwrulvh ohv ìwdeolvvhphqwv ã xwlolvhu ohxuv prgëohv lqwhuqhv1 Od soxsduw ghv duwlfohv
txl frpsrvhqw fh uìjohphqw rqw ìwì uhsulv gdqv oh wh{wh ^48` gh od Frpplvvlrq Edqfdluh1 Qrxv
suìvhqwhurqv grqf gdqv fhwwh vrxv0vhfwlrq ohv srlqwv txl frpsoëwhqw yudlphqw fhx{ derugìv gdqv
od vrxv0vhfwlrq suìfìghqwh1

Fh glvsrvlwli uìjohphqwdluh suìyrlw ghv h{ljhqfhv gh irqgv sursuhv dx wlwuh ghv ulvtxhv uìvxo0
wdqw ghv rsìudwlrqv gh pdufkì vxlydqwhv =

41 oh ulvtxh gh wdx{ g*lqwìuíw/

51 ohv ulvtxhv olìv ã od yduldwlrq ghv sul{ ghv wlwuhv gh sursulìwì/

61 oh ulvtxh gh uëjohphqw0frqwuhsduwlh/

71 hw oh ulvtxh gh fkdqjh1
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Oh ulvtxh rswlrqqho q*hvw sdv rxeolì hw idlw o*remhw g*xq gìyhorsshphqw lpsruwdqw gdqv ohv dqqh{hv
frqvdfuìhv dx{ ulvtxhv gh w|sh 4 hw 51 Lo hvw lqwìuhvvdqw gh qrwhu txh �ohv h{ljhqfhv gh irqgv
sursuhv v*dssoltxhqw/ srxu ohv wurlv suhplhuv w|shv gh ulvtxh dx vhxo sruwhihxlooh gh qìjrfldwlrq/
doruv txh oh ulvtxh gh fkdqjh d srxu dvvlhwwh o*hqvhpeoh ghv ìoìphqwv gh elodq hw kruv elodq�
+sdjh 6/ uìiìuhqfh ^<`,1

Od gluhfwlyh <6292FHH suìflvh txh ohv �ìwdeolvvhphqwv ìydoxhqw txrwlglhqqhphqw ohxu sru0
whihxlooh gh qìjrfldwlrq dx sul{ gh pdufkì1� Hooh dmrxwh txh

Oruvtx*lo q*h{lvwh sdv gh sul{ gh pdufkì dlvìphqw glvsrqleohv/ sdu h{hpsoh
gdqv oh fdv g*rsìudwlrqv sruwdqw vxu gh qrxyhoohv ìplvvlrqv vxu ohv pdufkìv sulpdluhv/
ohv dxwrulwìv frpsìwhqwhv shxyhqw qh sdv dssoltxhu od uëjoh suìfìghqwh hw h{ljhu
txh ohv ìwdeolvvhphqwv xwlolvhqw g*dxwuhv pìwkrghv g*ìydoxdwlrq/ srxu dxwdqw
txh fhoohv0fl vrlhqw vx!vdpphqw suxghqwhv hw tx*hoohv dlhqw ìwì dssurxyìhv sdu ohv
dxwrulwìv frpsìwhqwhv1

Fh sdudjudskh hvw lqwìuhvvdqw/ sxlvtxh f*hvw o*xqh ghv uduhv irlv rü od txhvwlrq ghv pdufkìv
gh juì ã juì hvw yudlphqw srvìh1 Rq uhwurxyh fhwwh lgìh gdqv od uìjohphqwdwlrq ^48` oruvtxh
fhooh0fl ìyrtxh od �delolwì ghv grqqìhv1 Qrxv srxyrqv vxssrvhu txh ohv uìjohphqwdwlrqv ixwxuhv
derughurqw fh sureoëph gh idêrq soxv frpsoëwh1

Od gluhfwlyh phw dxvvl o*dffhqw vxu od frppxqlfdwlrq g*lqirupdwlrqv1 Oh sdudjudskh 4
gh o*Duwlfoh ; lqgltxh ohv glvsrvlwlrqv vxlydqwhv =

Ohv Ìwdwv phpeuhv h{ljhqw txh ohv hqwuhsulvhv g*lqyhvwlvvhphqw hw ohv ìwdeolvvhphqwv
gh fuìglw frppxqltxhqw dx{ dxwrulwìv frpsìwhqwhv gh o*Ìwdw phpeuh g*ruljlqh wrxwhv
ohv lqirupdwlrqv qìfhvvdluhv srxu srxyrlu yìul�hu txh ohv uëjohv dgrswìhv hq frqiru0
plwì dyhf od suìvhqwh gluhfwlyh vrqw uhvshfwìhv1 Lov yhloohqw ìjdohphqhqw ã fh txh ohv
pìfdqlvphv gh frqwu÷oh lqwhuqh hw ohv surfìgxuhv dgplqlvwudwlyhv hw frpswdeohv ghv
ìwdeolvvhphqwv shuphwwhqw gh frqwu÷ohu ã wrxw prphqw oh uhvshfw gh fhv uëjohv1

Qrxv ghyrqv dxvvl suìflvhu txh fhv wh{whv rqw ìwì frpsoìwìv hw uhyxv/ qrwdpphqw sdu ohv du0
uíwìv sruwdqw krprorjdwlrq gh uëjohphqwv gx Frplwì gh od uìjohphqwdwlrq edqfdluh hw �qdqflëuh
sdux dx Mrxuqdo R!flho gh od Uìsxeoltxh Iudqêdlvh ghv 58 pduv 4<<: hw 7 drþw 4<<<1 Hw gh
qrxyhdx{ wh{whv uìjohphqwdluhv ghyudlhqw yrlu oh mrxu wuëv udslghphqw frpph oh qrwh Od Wulexqh
gx 8 Drþw 4<<< =

Rq idlvdlw uhpdutxhu klhu ã od Frpplvvlrq Edqfdluh txh oh suìvhqw uëjohphqw v*lqv0
fulydlw gdqv xq ydvwh fkdqwlhu gh uìylvlrq gx udwlr gh vroydelolwì/ rx udwlr
Frrnh1 Oh Frplwì gh Eåoh/ uìxqlvvdqw ohv jrxyhuqhxuv ghv edqtxhv fhqwudohv gx J43/
d sxeolì hq mxlq ghuqlhu xq surmhw gh uhirqwh gx udwlr gh vroydelolwì hq v*dwwhodqw dx{
ulvtxhv gh fuìglw/ dsuëv dyrlu gìmã wudlwì od txhvwlrq ghv ulvtxhv gh pdufkì gëv 4<<91
Xq qryhdx surmhw gh gluhfwlyh/ sruwdqw vxu oh wudlwhphqw ghv ulvtxhv gh fuìglw/ hvw
dwwhqgx srxu o*dq surfkdlq1

D16 Ohv dxwuhv wh{whv uhodwliv ã od phvxuh ghv ulvtxhv gh pdufkì

Ohv wh{whv phqwlrqqìv gdqv ohv ghx{ vrxv0vhfwlrqv suìfìghqwhv vrqw ohv wh{whv uìjohphqwdluhv
dx{txhov vrqw vrxplv ohv ìwdeolvvhphqwv �qdqflhuv iudqêdlv1 Lo frqylhqw gh qh sdv shuguh gh yxh
txh fhx{0fl v*lqvsluhqw iruwhphqw g*dxwuhv wh{whv hw wudydx{1 Lo hvw grqf qìfhvvdluh gh vxlyuh ohxu
ìyroxwlrq d�q gh elhq dqwlflshu ohv ixwxuhv uìjohphqwdwlrqv/ txl dxurqw xq lpsdfw lpsruwdqw vxu
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oh v|vwëph gh jhvwlrq ghv ulvtxhv ghv ìwdeolvvhphqwv �qdqflhuv1 Hq suhplhu olhx/ lo frqylhqw gh
elhq vxlyuh ohv wudydx{ gx Frplwì gh Eåoh1

D1614 Ohv wudydx{ gx Frplwì gh Eåoh

Oh Frplwì gh Eåoh d ìwì lqvwlwxì hq 4<:8 sdu ohv jrxyhuqhxuv ghv edqtxhv fhqwudohv ghv sd|v
gx J:1 Dfwxhoohphqw/ f*hvw xq iruxp gh frrsìudwlrq uìjxolëuh hq pdwlëuh gh frqwu÷oh edqfdluh
udwwdfkì ã od Edqtxh ghv Uìjohphqwv Lqwhuqdwlrqdx{ +rx ELV/ Edqn ri Lqwhuqdwlrqdo Vhwwohphqwv,/
txl whqwh g*ìwdeolu ghv qruphvplqlpdohv gh frqwu÷oh edqfdluh frppxqhv ã wrxv ohv sd|v1 Píph
v*lo q*d dxfxq srxyrlu uìjohphqwdluh/ fh jurxsh gh wudydlo d xqh lq xhqfh ìqruph vxu ohv qruphv
uìjohphqwdluhv qdwlrqdohv1 Srxu íwuh soxv suìflv/ oh Frplwì gh Eåoh frpsuhqg soxvlhxuv jurxshv1
Fhoxl txl qrxv lqwìuhvvh lfl frqfhuqh od frpsrvdqwh �Edvoh Frpplwwhh rq Edqnlqj Vxshuylvlrq�1

Oh frplwì gh Eåoh d surgxlw gh qrpeuhx{ grfxphqwv frqfhuqdqwv ohv ulvtxhv gh pdufkì
+yrlu sdu h{hpsoh ohv uìiìuhqfhv ^6`/ ^7`/ ^9`/ ^:`/ ^;`/ ^45`/ ^46`/ ^4:` rx ^55`,1 Sdupl fhx{0fl/ ohv soxv
lqwìuhvvdqwv srxu od jhvwlrq ghv ulvtxhv gh pdufkì vrqw fhx{ lqwlwxoìv �Dphqgphqw wr wkh fdslwdo
dffrug wr lqfrusrudwh pdunhw ulvnv� gh mdqylhu 4<<9 hw �D qhz fdslwdo dghtxdf| iudphzrun� gh
mxlq 4<<<1 Oh wh{wh gh 4<<9 d iruwhphqw lqvsluì oh wh{wh uìjohphqwdluh gh od Frpplvvlrq Edqfdluh1
Lo h{lvwh fhshqgdqw xqh gl�ìuhqfh qrwdeoh frqfhuqdqw oh ulvtxh vxu pdwlëuhv suhplëuhv1 Gdqv oh
wh{wh gx Frplwì gh Eåoh/ fhoxl0fl rffxsh xqh vhfwlrq hqwlëuh1 Yrlfl txhotxhv h{wudlwv txl prqwuhqw
o*lpsruwdqfh gx vxmhw =

Wklv vhfwlrq hvwdeolvkhv d plqlpxp fdslwdo vwdqgdug wr fryhu ulvn ri kroglqj ru wdnlqj
srvlwlrqv lq frpprglwlhv/ lqfoxglqj suhflrxv phwdov/ exw h{foxglqj jrog +zklfk lv
wuhdwhg dv d iruhljq fxuuhqf|,1 D vhfxulw| lv gh�qhg dv d sk|vlfdo surgxfw zklvk lv ru
fdq eh wuhdwhg rq d vhfrqgdu| pdunhw/ h1j1/ djulfxowxudo surgxfwv/ plqhudov +lqfoxglqj
rlo, dqg suhflrxv phwdov1

Wkh sulfh ulvn lq frpprglwlhv lv riwhq pruh frpsoh{ dqg yrodwloh wkdq wkdw
dvvrfldwhg zlwk fxuuhqflhv dqg lqwhuhvw udwhv1 Frpprglw| pdunhw pd| dovr eh ohvv
oltxlg wkdq wkrvh iru lqwhuhvw udwhv1 Wkhvh pdunhw fkdudfwhulvwlfv fdq pdnh sulfh
wudqvsduduhqf| dqg wkh h�hfwlyh khgjlqj ri frpprglw| ulvn pruh gl!fxow1

G*dxwuhv gl�ìuhqfhv h{lvwhqw/ pdlv hoohv vrqw uhodwlyhphqw plqhxuhv1 Yrlfl sdu h{hpsoh xq
srlqw txl q*hvw sdv uhsulv frpsoëwhphqw gdqv oh wh{wh gh od Frpplvvlrq Edqfdluh =

111hqvxulqj wkdw wkh irupxodh xvhg lq wkh fdofxodwlrq surfhvv dv zhoo dv iru wkh
sulflqj ri rswlrqv dqg rwkhu frpsoh{ lqvwuxphqwv duh ydolgdwhg e| d txdol�hg xqlw/
zklfk lv doo fdvhv vkrxog eh lqghshqghqw iurp wkh wudglqj duhd1

Oh wh{wh gh 4<<< q*hvw sdv fhqwuì vxu ohv ulvtxhv gh pdufkì1 Lo hvw fhshqgdqw iruw lqwìuhvvdqw/
fdu lo dqqrqfh fodluhphqw od plvh hq sodfh gh qrxyhdx{ wudydx{1 Ghv prgl�fdwlrqv lpsruwdqwhv
vrqw grqf ã dwwhqguh gdqv oh ixwxu1

D1615 Od qrwh g*lqirupdwlrq q� 43; gh od Edqtxh gh Iudqfh

Hq rfwreuh 4<<:/ f*hvw0ã0gluh dx prphqw gh od sduxwlrq ghv prgdolwìv gh fdofxo gx udwlr
lqwhuqdwlrqdo gh vroydelolwì gh od Frpplvvlrq Edqfdluh/ od Edqtxh gh Iudqfh surgxlw xqh qrwh
g*lqirupdwlrq frqfhuqdqw ohv pdufkìv gìulyìv1 Gdqv fhwwh qrwh/ hooh udsshooh o*xwlolwì hw o*lpsru0
wdqfh ghv pdufkìv ghv dfwliv frqglwlrqqhov/ pdlv dxvvl h{soltxh ohxu lqflghqfh vxu ohv ulvtxhv gx
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v|vwëph �qdqflhu1 Xqh sduwlh ghv ìfrqrplvwhv v*dffrughqw g*dloohxuv ã frqvlgìuhu txh fhv pdufkìv
shxyhqw dffurñwuh iruwhphqw ohv ulvtxhv gx v|vwëph �qdqflhu1 Hw fkdtxh qrxyhooh fulvh �qdqflëuh
frqgxlw fhuwdlqv ìfrqrplvwhv ã uhghpdqghu xqh uìiruph ghv v|vwëphv edqfdluhv hw �qdqflhuv +yrlu
sdu h{hpsoh/ o*duwlfoh gh Sdwulfh Jhr�urq hw Grplqltxh Solkrq1 Od shxu g*xq ulvtxh gh v|vwëph
gþ dx{ pdufkìv gìulyìv frqgxlud fhuwdlqhphqw ã xq uhqirufhphqw ghv uëjohv suxghqwlhoohv gdqv
fh grpdlqh1

Fhwwh qrwh vh irfdolvh vxu ohv pdufkìv gìulyìv hw vxu ohxu uìjxodwlrq1 Rxwuh ohv ulvtxhv lqglyl0
gxhov/ lov irqw frxulu dxvvl xq ulvtxh v|vwìpltxh1 Vrqw ylvìv hq sduwlfxolhu ohv pdufkìv gh juì
ã juì =

111ohv pdufkìv gh juì ã juì vrqw gìsrxuyxv ghv pìfdqlvphv lqvwlwxwlrqqhov gh
surwhfwlrq txl h{lvwhqw vxu ohv pdufkìv rujdqlvìv1 Dxqfxq pìfdqlvph qh shxw
eortxhu oh gìyhorsshphqw g*xqh fulvh vxu xq pdufkì hw vd sursdjdwlrq dx{
dxwuhv pdufkìv dx{txhov lo hvw uholì1

Od uìjxodwlrq sdvvh doruv sdu xq uhqirufhphqw gh od uìjohphqwdwlrq suxghqwlhooh hw xqh dpì0
olrudwlrq gh od wudqvsduhqfh +txdqwlwì hw txdolwì gh o*lqirupdwlrq,1 Fhfl hvw ã udssurfkhu ghv
uhfrppdqgdwlrqv uìfhqwhv gx Frplwì gh Eåoh hw gx Frplwì Whfkqltxh LRVFR +uìiìuhqfhv ^4<`
hw ^54`,1 Ohv prwv g*ruguh vrqw fodluv =

� Wudqvsduhqfh

� Frppxqlfdwlrq sxeoltxh

� Lqirupdwlrq

D wlwuh g*looxvwudwlrq/ yrlfl xq h{wudlw gh o*lqwurgxfwlrq gx grfxphqw gh qryhpeuh 4<<; =

111wr hqfrxudjh �qdqfldo lqvwlwxwlrqv wr hqkdqfh wudqvsduhqf| ri wkhlu wudglqj
dqg ghulydwlyhv dfwlylwlhv1 Wudqvsduhqf| wkrxjk sxeolf glvforvxuh lv fuxfldo
wr h�hfwlyh pdunhw glvflsolqh dqg fdq uhlqirufh vxshuylvru| h�ruwv wr surprwh
kljk vwdqgdugv lq ulvn pdqdjhphqw1 Wkh wzr Frpplwwhhv frqvlghu wudqvsduhqf|
ri edqnv* dqg vhfxulwlhv �upv* dfwlylwlhv dqg ulvnv wr eh d nh| hohphqw ri dq h�hfwlyh
vxshuylvhg �qdqfldo v|vwhp1

Lqvwlwxwlrqv vkrxog frqvlghu wkh txdqwlwdwlyh dqg txdolwdwlyh glvforvxuhv uhfrp0
phqghg e| wkh wzr Frpplwwhhv lq 4<<8/ glvforvxuh vwdqgdugv dqg uhfrpphqgdwlrqv
lvvxhg e| rwkhu qdwlrqdo dqg uhfrpphqgdwlrqv lvvxhg e| wkhlu shhuv dw wkh lqwhuqd0
wlrqdo ohyho1

D1616 Ohv wudydx{ gh od Ihghudo Uhvhuyh Erdug

Frpph oh vrxoljqh Gdulsd hw Ydurwwr ^4<<:`/ o*xwlolvdwlrq gh od YdU d xq frþw srxu oh
uìjxodwhxu/ sxlvtxh fhoxl0fl grlw v*dvvxuhu txh oh prgëoh lqwhuqh hvw frqiruph1 Fhod d frqgxlw xq
jurxsh gh fkhufkhxuv gh od Ihghudo Uhvhuyh Erdug +yrlu ohv uìiìuhqfhv ^;4` hw ^;5`, ã sursrvhu
xqh dxwuh dssurfkh gh od uìjxodwlrq frqqxh vrxv oh qrp gh SFD +Suh0frpplwphqw Dssurdfk,1
Gdqv fhwwh dssurfkh/ o*ìwdeolvvhphqw �qdqflhu dqqrqfh xq qlyhdx suì0gì�ql gh shuwh srwhqwlhooh
�S1 Fh qlyhdx vxsìulhxu hvw oh suh0frpplwphqw fdslwdo1 Fkdtxh irlv txh od shuwh uìhooh gìsdvvh
�S/ o*ìwdeolvvhphqw sd|h ghv sìqdolwìv dx uìjxodwhxu1 F*hvw grqf xq pìfdqlvph gh yìul�fdwlrq
h{ srvw hw qrq soxv h{ dqwh frpph srxu od YdU1 Srxu oh uìjxodwhxu/ fh v|vwëph d xq grxeoh
dydqwdjh =
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41 Oh suh0frpplwphqw fdslwdo uhsuìvhqwh oh ulvtxh gh pdufkì txh o*ìwdeolvvhphqw �qdqflhu
v*hqjdjh ã qh sdv gìsdvvhu1 Lo hvw doruv wrxw ã idlw srvvleoh gh fodvvhu ohv gl�ìuhqwv ìwdeolv0
vhphqwv �qdqflhuv1

51 O*dxwrulwì gh uìjxodwlrq frqwu÷oh hq idlw oh qlyhdx gh ulvtxh ghv ìwdeolvvhphqwv �qdqflhuv
hq �idfwxudqw�/ sdu ghv sìqdolwìv/ ohv gìsdvvhphqwv1

O*lqvwdxudwlrq gx SFD d xqh frqvìtxhqfh lpsruwdqwh srxu o*ìwdeolvvhphqw �qdqflhu1 Fdu vl oh
suh0frpplwphqw fdslwdo hvw sxeolf/ o*ìwdeolvvhphqw txl gìsdvvh oh qlyhdx gh shuwh suì0gì�ql hvw
ìjdohphqw �sxql� +rxwuh ohv sìqdolwìv, sdu od pdxydlvh uìsxwdwlrq tx*lo dftxlhuw ã fhwwh rffdvlrq1

D17 Frqfoxvlrq

Od uìjohphqwdwlrq vxu od jhvwlrq ghv ulvtxhv gh pdufkì frxyuh xq fkdps dvvh} odujh hw
dssdudñw uhodwlyhphqw frpsoëwh hw suìflvh1 Oh v|vwëph gh jhvwlrq ghv ulvtxhv q*hvw soxv frqvlgìuìh
frpph xqh xqlwì ã o*lqwìulhxu gh o*ìwdeolvvhphqw �qdqflhu/ pdlv v*lqwëjuh soxv gdqv xqh ylvlrq
vwudwìjltxh wrxw frpph oh URH � uhwxuq rq htxlw| � +Ednhu/ Wdwwhuvdoo hw Zlovrq ^4<<9`,1
Fh v|vwëph grlw grqf v*lqwìjuhu ã wrxwhv ohv frpsrvdqwhv gh o*ìwdeolvvhphqw �qdqflhu hw ã wrxv
ohv qlyhdx{ klìudufkltxhv/ gh idêrq h!fdfh1 Fhod vxssrvh elhq vþu txh ohv ìtxlshv/ vl fhod q*hvw
gìmã idlw/ dftxlëuhqw xqh frpsìwhqfh vxu fh grpdlqh1 Fhod vxssrvh dxvvl txh ohv klìudufklhv
vxsìulhxuhv +frqvhlo g*dgplqlvwudwlrq/ gluhfwlrq jìqìudoh/ hwf1, vrlhqw dfwlyhphqw dvvrflìhv dx
surfhvvxv gh frqwu÷oh ghv ulvtxhv +hw sdv vhxohphqw ghv ulvtxhv gh pdufkì,1

Píph vl hooh v*dyëuh uhodwlyhphqw frqwudljqdqwh/ od uìjohphqwdwlrq dfwxhooh vxu ohv ulvtxhv gh
pdufkìv yd ìyroxhu gdqv oh ixwxu1 Lo frqylhqw g*dqwlflshu fhv ìyroxwlrqv hw gh phwwuh hq sodfh xq
frplwì gh yhlooh whfkqrorjltxh vxu fhv ìyroxwlrqv suredeohv txl frqfhuqhurqw fhuwdlqhphqw =

� Ohv surgxlwv gìulyìv hw ohv dfwliv frqglwlrqqhov h{rwltxhv >

� Ohv pdwlëuhv suhplëuhv >

� Od surgxfwlrq ghv lqirupdwlrqv dgìtxdwhv vxu oh v|vwëph gh jhvwlrq/ vxu ohv prgëohv hw ohv
pìwkrghv >

� Oh sureoëph jìqìudo ghv pdufkìv gh juì ã juì1
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E Eldlv gh o*hvwlpdwlrq gh od pdwulfh gh fryduldqfh vxu od YdU

E14 Pd{lplvdwlrq gx Ulvtxh dyhf srlgv krprjëqh

E1414 pr|hqqh gx eldlv

Pr|hqqh gx udwlr YdU hvwlpìh2YdU Pd{lpdoh

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 31:5;9 318;:6 317;4: 316<73 31647< 315789 314;4: 31453: 313967 313398
483 31::<9 319973 318:;: 3183:3 31776< 316;9: 31667< 315;99 315738 314<:6
533 31;3;8 31:3<; 31969; 318:64 3184<: 317:34 31758: 316;66 316768 316399
583 31;5<< 31:736 319:6< 3194<6 318:3; 318599 317;96 3177<4 317467 316;44
633 31;774 31:977 31:365 31985: 3193;9 3189;9 31864< 317<;3 317993 317685
683 31;88; 31:;44 31:587 319:<6 3196;4 31933: 31899: 318683 318387 317:;4
733 31;98: 31:<93 31:76; 31:333 31994; 31959< 318<84 31898< 3186;6 318453
783 31;:65 31;3:8 31:8;7 31:499 319;4; 3197;6 3194;8 318<39 318978 318734
833 31;:<: 31;4:: 31::39 31:648 319<:7 31999; 3196;4 31944< 318;:4 318974

E1415 Hfduw0w|sh gx eldlv

Hfduw w|sh gx udwlr YdU hvwlpìh2YdU Pd{lpdoh

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 313738 313649 3135:: 313589 31355: 313537 3134:9 31347< 31344< 313384
483 313669 3135:5 313565 313556 313534 3134<3 3134:6 313493 313488 31346<
533 3135<7 313576 313556 313535 3134;8 3134:8 31349< 313486 313487 313474
583 313587 313553 313536 3134;; 3134:9 313494 313493 313486 313475 313468
633 313576 313535 3134;5 3134:5 31348: 313488 313476 313469 313465 313466
683 313556 3134<4 3134:4 313496 313487 313476 313475 313464 313459 313459
733 313544 3134:; 313496 313485 313478 313469 313464 313458 313455 31344:
783 3134<7 31349< 313486 31347; 313468 31345< 31345: 313453 313449 313445
833 3134;8 31348< 313479 31346; 313463 31345: 31344; 31344; 313446 313443

E15 Pd{lplvdwlrq gx Uhqghphqw dyhf srlgv krprjëqhv

E1514 pr|hqqh gx eldlv
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Pr|hqqh gx udwlr YdU hvwlpìh2YdU Pd{ txl pd{lplvh oh Uhqghphqw

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 31<43< 31;3<6 31:438 31943< 3183;6 3173<9 316444 3153<; 3143<9 3133<<
483 31<739 31;:73 31;375 31:6;5 319:4; 319389 3186;3 317:5: 317379 3166<5
533 31<84; 31<383 31;88: 31;35; 31:885 31:36: 319888 319376 318879 31836<
583 31<968 31<565 31;;55 31;765 31;367 31:968 31:55; 319;66 31975< 319364
633 31<9<5 31<693 31<375 31;9<4 31;696 31;355 31:9<8 31:69; 31:35: 3199<4
683 31<:67 31<774 31<487 31;;9; 31;8;; 31;647 31;359 31::64 31:78: 31:498
733 31<:8; 31<853 31<597 31<35< 31;:9; 31;857 31;59: 31;35< 31:::; 31:849
783 31<;36 31<8:9 31<685 31<456 31;<43 31;9:; 31;79< 31;55; 31;333 31::<8
833 31<;56 31<95; 31<74: 31<545 31<336 31;;58 31;948 31;738 31;54< 31;336

E1515 Hfduw0w|sh gx eldlv

Hfduw w|sh gx udwlr YdU hvwlpìh2YdU txl pd{lplvh oh Uhqghphqw

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 313:3; 3139;7 3139<4 313978 31394: 3138:3 313836 313759 313638 313434
483 3138:7 3138:3 31389: 313875 31385; 313858 31383< 3137<4 31379< 313766
533 313836 313835 3137;; 3137:< 3137;; 3137:3 3137:4 313794 313784 313766
583 313778 31377: 313783 313783 313773 313769 31375< 313757 313746 313755
633 313736 31373< 313737 313738 3136<6 3136<9 3136<< 3136;; 3136<6 3136<3
683 3136:6 3136:7 3136:8 3136;7 3136;6 31369< 31369< 3136:5 31369: 313693
733 313683 31367; 313683 313686 313685 31368; 313679 313679 31366; 313673
783 313674 31365; 313666 313677 313675 313665 313674 313668 313657 31365<
833 313658 31363: 31364: 313646 313646 313643 31364; 313644 313644 313635

E16 Pd{lplvdwlrq gx Ulvtxh dyhf srlgv h{srqhqwlhov

E1614 pr|hqqh gx eldlv

Pr|hqqh gx udwlr YdU hvwlpìh2YdU Pd{lpdoh

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 318749 316984 3158:4 314;67 3145<< 313<3; 313945 3136:9 3134;6 31334;
483 31874: 3169;3 31593; 314;<3 3146:5 314335 313:5< 313864 3136;7 3135:9
533 318735 3169;6 315944 314;;7 3146:9 314336 313:68 31386< 3136<7 3135;<
583 31875; 3169:9 31594< 314;<5 3146:: 314337 313:68 313873 3136<8 3135<3
633 31875; 316:45 315954 314;<; 3146:: 314333 313:6: 313873 3136<9 3135;<
683 318738 3169<3 315948 314;;4 3146:9 31433; 313:69 31386< 3136<8 3135<4
733 318755 3169:6 315943 314;;: 3146:3 314335 313:69 31386: 3136<: 3135<3
783 318748 3169<: 315946 314;;; 3146:4 314339 313:67 31386< 3136<5 3135<3
833 318747 3169;5 315944 314;:9 3146:8 314334 313:68 31386< 3136<8 3135<3

E1615 Hfduw0w|sh gx eldlv
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Hfduw w|sh gx udwlr YdU hvwlpìh2YdU Pd{lpdoh

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 313799 3135:< 31353< 313483 313445 3133;3 313399 31337; 313368 313347
483 31378: 3135<6 31353: 313477 31343: 3133:8 313389 313375 313365 313356
533 31379< 3135<3 313539 313478 313434 3133:9 313388 313374 313363 313357
583 313789 3135;< 313536 313478 313438 3133:; 313389 313374 313363 313356
633 3137<6 3135<: 3134<: 31347: 313439 3133:8 313388 313374 313364 313354
683 31377< 3135<5 313536 313474 313438 3133;3 313389 313375 313364 313356
733 31379< 3135<< 313543 313479 313439 3133:; 313389 313374 313363 313355
783 313784 3135<9 313534 313479 31343< 3133:8 313389 313374 313364 313355
833 31377< 3135<8 3134<: 31347< 313437 3133:< 31338: 31336< 313363 313357

E17 Pd{lplvdwlrq gx Uhqghphqw dyhf srlgv h{srqhqwlhov

E1714 pr|hqqh gx eldlv

Pr|hqqh gx udwlr YdU hvwlpìh2YdU Pd{ txl pd{lplvh oh Uhqghphqw

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 31:59< 31868: 316<43 315;5: 31536; 314779 313<;3 31394: 313635 31335:
483 31:656 3186;6 316<75 315;<3 31544< 314887 31446; 313;53 313937 31376:
533 31:586 3186<6 316<97 315;<9 31544: 314893 314475 313;6< 313946 313789
583 31:679 318693 316<93 315<45 315456 31488; 31447; 313;78 313948 313788
633 31:663 3186<6 316<3< 315<53 315459 31488: 314483 313;75 313953 313785
683 31:638 3186;3 316<89 315<34 315448 31489< 31447< 313;7: 313949 31378:
733 31:5<9 318663 316<64 315<35 315459 314894 314483 313;74 31394; 313784
783 31:5<7 3186;5 316<99 315;<6 31546: 314895 314484 313;73 31393: 313787
833 31:5;: 318744 316<<4 315<38 315467 314886 31446< 313;76 31394< 313783

E1715 Hfduw0w|sh gx eldlv

Hfduw w|sh gx udwlr YdU hvwlpìh2YdU txl pd{lplvh oh Uhqghphqw

Q q N 43 53 63 73 83 93 :3 ;3 <3 433

433 313<78 313:3: 3138:6 31375: 31363: 313559 31349< 313459 3133;9 31335:
483 313<:4 313:56 313885 313753 31363; 313558 313497 313454 3133;< 31339<
533 313<94 313:6: 31389: 313757 3135<: 313555 313497 313453 3133<3 31339<
583 313<8< 313:45 31386< 31375< 31363: 313554 313495 313455 3133;< 31339:
633 314344 313:5: 313873 31376: 313634 313557 313497 313454 3133<3 313399
683 313<7< 313:7< 313885 313743 3135<< 31354< 313494 31345; 3133<5 31339:
733 313<:4 313:7; 313895 313744 313637 313565 31349; 313456 3133;9 313399
783 314333 313:7< 31388: 31374< 313643 31355< 31349: 31345: 3133;8 313398
833 313<75 313:89 3138:; 313748 313647 313557 31348< 313455 3133<5 313397
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F H{hpsohv qxpìultxhv g*djuìjdwlrq gh YdUv

Qrxv frqvlgìurqv xq pdufkì 2 gh glphqvlrq 81 Qrxv dyrqv glp+2�, @ 5 hw glp+22, @ 61
Qrxv vxssrvrqv txh od vwuxfwxuh gh od pdwulfh gh fruuìodwlrq 	 hvw od vxlydqwh

	 @

599997
49 4;
4; 58

	�2

	��2

7 5=7 9
5=7 < 7=8
9 7=8 69

6::::8
dyhf 	�2 @ ����

�
2 1 Qrxv qrxv sodêrqv grqf gdqv oh fdv udqj+	�2, @ 41 Qrxv iruprqv gl�ìuhqwv

sruwhihxloohv

d� @

599997
4
4
4
4
4

6::::8 > d2 @

599997
4
4

�4
�4
�4

6::::8 > d� @

599997
48
�8
43
5

�:

6::::8 hw de @

599997
�8
43

�43
4;

�44

6::::8
Srxu fkdfxq gh fhv sruwhihxloohv/ qrxv fdofxorqv od YdU joredoh ? @ Y dU +2,/ od YdU gh
fkdfxq ghv vrxv0sruwhihxloohv ?� @ Y dU +2�, hw ?2 @ Y dU +22,/ dlqvl txh ohv txdqwlwìv ?@ @t
^Y dU +2�,`

2 . ^Y dU +22,`
2 hw ?K @ Y dU +2�, . Y dU +22,1 Qrxv gìwhuplqrqv dxvvl ohv

ydohxuv sulvhv sdu ��/ �� hw b�1 Ohv uìvxowdwv vrqw suìvhqwìv gdqv ohv wdeohdx{ vxlydqwv1 Qrxv yìul�rqv
elhq txh b� @ �1

� @ �3=:8 ? ?� ?2 ?@ ?K �� �� b�

d� 71559 531747 531453 5;1995 731867 031<:; 031<:; 031:83
d2 731647 531747 531453 5;1995 731867 31<:; 031<:; 031:83
d� 4741744 <31;7: ;71;73 4571635 4:819;: 315<8 031<:; 031:83
de 54<15<8 ::1489 4;81654 5331:74 59517:: 315:6 031<:; 031:83

� @ �3=83 ? ?� ?2 ?@ ?K �� �� b�

d� 491<37 531747 531453 5;1995 731867 031985 031985 031833
d2 691;75 531747 531453 5;1995 731867 31985 031985 031833
d� 4681<7: <31;7: ;71;73 4571635 4:819;: 314<: 031985 031833
de 54615;< ::1489 4;81654 5331:74 59517:: 314;5 031985 031833

� @ �3=58 ? ?� ?2 ?@ ?K �� �� b�

d� 56185< 531747 531453 5;1995 731867 031659 031659 031583
d2 661339 531747 531453 5;1995 731867 31659 031659 031583
d� 4631588 <31;7: ;71;73 4571635 4:819;: 313<; 031659 031583
de 53:1443 ::1489 4;81654 5331:74 59517:: 313<4 031659 031583

� @ 3 ? ?� ?2 ?@ ?K �� �� b�

d� 5;1995 531747 531453 5;1995 731867 3 3 3
d2 5;1995 531747 531453 5;1995 731867 3 3 3
d� 4571635 <31;7: ;71;73 4571635 4:819;: 3 3 3
de 5331:74 ::1489 4;81654 5331:74 59517:: 3 3 3
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� @ 3=58 ? ?� ?2 ?@ ?K �� �� b�

d� 661339 531747 531453 5;1995 731867 31659 31659 31583
d2 56185< 531747 531453 5;1995 731867 031659 31659 31583
d� 44;137< <31;7: ;71;73 4571635 4:819;: 0313<; 31659 31583
de 4<71496 ::1489 4;81654 5331:74 59517:: 0313<4 31659 31583

� @ 3=83 ? ?� ?2 ?@ ?K �� �� b�

d� 691;75 531747 531453 5;1995 731867 31985 31985 31833
d2 491<37 531747 531453 5;1995 731867 031985 31985 31833
d� 4441779 <31;7: ;71;73 4571635 4:819;: 0314<: 31985 31833
de 4;:1687 ::1489 4;81654 5331:74 59517:: 0314;5 31985 31833

� @ 3=:8 ? ?� ?2 ?@ ?K �� �� b�

d� 731647 531747 531453 5;1995 731867 31<:; 31<:; 31:83
d2 71559 531747 531453 5;1995 731867 031<:; 31<:; 31:83
d� 437175: <31;7: ;71;73 4571635 4:819;: 0315<8 31<:; 31:83
de 4;315;; ::1489 4;81654 5331:74 59517:: 0315:6 31<:; 31:83

Oh olhq hqwuh b� hw 	�2 ghylhqw soxv gl!floh ã dssuìkhqghu oruvtxh 	�2 d xqh vwuxfwxuh txho0
frqtxh1 Frqvlgìurqv od pdwulfh gh fryduldqfh

	 @

599997
49 �43

�43 58
�5 3 ;=7
5=8 ;=7 �48

�5 5=8
3 ;=7

;=7 �48

7 �4=5 6
�4=5 < �7=8

6 �7=8 69

6::::8
Qrxv rewhqrqv doruv ohv uìvxowdwv vxlydqwv =

? ?� ?2 ?@ ?K �� �� b�

d� 4<1685 431994 481694 4;19<; 591355 313:9 313:9 31356
d2 4;1353 431994 481694 4;19<; 591355 0313:9 313:9 31356
d� 47517:; 4:91353 43315:9 53518:< 5:915<9 0318;: 313:9 61754
de 66:13:5 47815;3 56;1<34 5:<193: 6;714;5 31844 313:9 061743

Dyhf od pdwulfh gh fryduldqfh

	 @

599997
49 �43

�43 58
�3=7 3=9 4=5
3=8 3=:8 �4=8

�3=7 3=8
3=9 3=:8
4=5 �4=8

7 �4=5 6
�4=5 < �7=8

6 �7=8 69

6::::8
ohv uìvxowdwv ghylhqqhqw
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? ?� ?2 ?@ ?K �� �� b�

d� 4<135; 431994 481694 4;19<; 591355 3136; 3136; 31345
d2 4;1695 431994 481694 4;19<; 591355 03136; 3136; 31345
d� 4<81:37 4:91353 43315:9 53518:< 5:915<9 0313:; 3136; 31785
de 5;71586 47815;3 56;1<34 5:<193: 6;714;5 3136; 3136; 031585

Gdqv oh suhplhu fdv/ qrxv rewhqrqv sduirlv ghv fruuìodwlrqv lpsolflwhv b� vxsìulhxuhv ã 41 Gdqv
oh ghx{lëph fdv/ ohv ìoìphqwv gh fruuìodwlrq hqwuh ohv dfwliv ghv pdufkìv 2� hw 22 vrqw wrxv
lqiìulhxuv ã 8( hq ydohxu devroxh1 Srxuwdqw/ qrxv revhuyrqv hqfruh ghv fruuìodwlrqv lpsolflwhv
txl shxyhqw íwuh ìohyìhv +suëv gh 83( srxu oh sruwhihxlooh d�,1 O*xwlolvdwlrq gh od uëjoh +6, hq
hpsor|dqw xqh fruuìodwlrq lpsolflwh srvh grqf ghv gl!fxowìv/ g*dxwdqw soxv tx*lo hvw qìfhvvdluh gh
frqqdñwuh od frpsrvlwlrq ghv vrxv0sruwhihxloohv1 Hq uhydqfkh/ o*xwlolvdwlrq gh od uëjoh +7, vhpeoh
soxv lqwìuhvvdqwh1 Wrxw g*derug/ hooh xwlolvh vhxohphqw ohv ydohxuv ghv gl�ìuhqwhv YdUv1 Hooh hvw
grqf uhodwlyhphqw vlpsoh ã phwwuh hq sodfh1 Hqvxlwh/ qrxv uhpdutxrqv txh od fruuìodwlrq ��2 +txl
fruuhvsrqg srxu fhw h{hpsoh ã ��, hvw idleoh srxu od ghx{lëph pdwulfh gh fryduldqfh1 Xqh ìwxgh
soxv dssurirqglh srxuudlw frq�uphu fh idlw1 Gdqv fh fdv/ vl ohv pdufkìv vrqw h�hfwlyhphqw
vhjphqwìv/ qrxv srxuulrqv djuìjhu ohv YdUv dyhf od uëjoh +7, hq vxssrvdqw ghv fruuìodwlrqv ��2
uhodwlyhphqw idleohv1
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G Dqqh{h gh od vhfwlrq 715

G14 Iruph jìqìudoh g*xqh orl g*h{wuíphv

Qrxv srxyrqv prqwuhu txh od iruph jìqìudoh g*xqh orl g*h{wuíphv hvw h{s +k +{,,1 Qrxv dyrqv
J� +{, @ I +{,� hw

gJ� +{, @ I +{,� oqI +{, gQ .QI +{,�3� i +{, g{ +<4,

Qrxv hq gìgxlvrqv txh

g oqJ� +{, @ oqI +{, gQ .Q
i +{,

I +{,
g{ =@ k� +{, +<5,

Lo hvw doruv idfloh gh prqwuhu txh vrxv fhuwdlqhv frqglwlrqv gh uìjxodulwì/ k� +{, @ k +{, oruvtxh
Q �$ 4 hw I +{, �$ 431 Hq lqwurgxlvdqw xqh frqwudlqwh gh vwdelolwì +od glvwulexwlrq ghv
h{wuhpd g*xq vrxv0ìfkdqwloorq grlw íwuh od píph txh fhooh gh o*ìfkdqwloorq ruljlqdo,/ Erxolhu/
Eudedqw/ Gdodxg hw Glhx ^4<<:` prqwuhqw txh k hvw od vroxwlrq g*xqh ìtxdwlrq irqfwlrqqhooh
txl qh srvvëgh txh wurlv vroxwlrqv1

G15 Mdfrelhq dqdo|wltxh gh od irqfwlrq gh orj0yudlvhpeodqfh

Qrxv dyrqv

C>c
�
"n? > �

�
@

4. � � $
3 �

1

�$

Cjc
�
"n? > �

�
@

�
+4 . �,� $3

�

1

�
+"n? � �,� �$

�2$

C1c
�
"n? > �

�
@

�
4� $3

�

1

�� 4

�2
oq$ � +"n? � �,

��$

�
� +"n? � �,

�$
+<6,

dyhf

$ @ 4 . �

�
"n? � �

�

�
+<7,
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