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41 Lqwurgxfwlrq

Qrwuh dpelwlrq hvw lfl gh udsshohu txhotxhv �ìylghqfhv� vxu oh ulvtxh gh gìidxw/ dlqvl txh gh

idluh oh srlqw vxu ohv sudwltxhv hq yljxhxu gdqv o*lqgxvwulh edqfdluh/ wdqw g*xq srlqw gh yxh

suxghqwlho txh gdqv xqh rswltxh gh jhvwlrq dfwlyh ghv sruwhihxloohv gh fuìglwv1

Srxu elhq frpsuhqguh oh ulvtxh gh fuìglw/ shxw0íwuh hvw0lo qìfhvvdluh gh uhyhqlu gdqv xq

suhplhu whpsv ã od vrxufh gh fh ulvtxh/ ã vdyrlu o*hqwuhsulvh txl d hpsuxqwì ghv fdslwdx{/ vrlw

sdu oh eldlv g*xq fuìglw edqfdluh fodvvltxh/ vrlw hq ìphwwdqw ghv reoljdwlrqv vxu oh pdufkì1

Oh gìidxw vxuylhqw oruvtxh o*hqwuhsulvh qh shxw soxv idluh idfh ã vhv hqjdjhphqwv ylv ã ylv gh

vhv fuìdqflhuv1 Oruvtx*xq who ìyëqhphqw vxuylhqw ghx{ ìyhqwxdolwìv vrqw hqylvdjhdeohv = vrlw

o*hqwuhsulvh d od srvvlelolwì gh uhqìjrflhu dyhf vhv fuìdqflhuv ohv whuphv gh vhv hqjdjhphqwv4

+uììfkhorqqhphqw ghv yhuvhphqwv/ glplqxwlrq gx wdx{111,/ vrlw hooh qh oh shxw sdv hw o*hqw0

uhsulvh hvw gìfoduìh hq idloolwh/ oh mxulgltxh suhqdqw doruv oh uhodlv1 Fhwwh vlwxdwlrq gh idloolwh

lpsoltxh xq wudqvihuw gx srxyrlu gh jhvwlrq ghv dfwlrqqdluhv yhuv ohv d|dqw gurlwv = o*hqvhpeoh

ghv fuìdqflhuv/ dx suhplhu udqj ghvtxhov o*Hwdw hw ohv vdodulìv1 D fh vxmhw rq vljqdohud ã wlwuh

g*h{hpsoh txh ohv uìfhqwhv wudfwdwlrqv hqjdjìhv sdu Uhqdxow srxu od uhsulvh gh fhuwdlqv df0

wliv gh Vdpvxqj Prwru vh vrqw idlwhv dyhf ohv fuìdqflhuv gx jurxsh fruìhq hw qrq dyhf vhv

dfwlrqqdluhv1 Gh soxv lo h{lvwh xq ruguh gh sulrulwì hqwuh ohv d|dqw gurlwv1 Hq Iudqfh/ o*Hwdw hw

ohv vdodulìv vrqw sulrulwdluhv vxu ohv dxwuhv fuìdqflhuv1 Hq fh txl frqfhuqh ohv ghwwhv lvvxhv gx

fuìglw/ rq shxw glvwlqjxhu od ghwwh vhqlru gh od ghwwh vxerugrqqìh +dsshoìh ìjdohphqw ghwwh

mxqlru,1 Xqh whooh glvwlqfwlrq lpsoltxh txh oh fuìdqflhu vhqlru glvsrvh g*xq gurlw sulrulwdluh

vxu oh fuìdqflhu mxqlru vxu ohv dfwliv gh od �uph hq fdv gh gìidxw1 Od sulvh hq frpswh gh fhv

uëjohv gh sulrulwì hvw hvvhqwlhooh gdqv wrxwh prgìolvdwlrq gx ulvtxh gh fuìglw irqgìh vxu od

vwuxfwxuh �qdqflëuh gh o*hqwuhsulvh1

4 Rq shxw flwhu ã wlwuh g*h{hpsoh oh fdv g*Hxurwxqqho txl d idlw gìidxw vxu vd ghwwh pdlv q*d mdpdlv ìwì gìfoduìh
hq idloolwh1 Vxlwh ã ghv qìjrfldwlrqv dyhf ohv 558 edqtxhv gìelwulfhv/ o*hqghwwhphqw d ìwì uììfkhorqqì/ xqh sduwlh
ghv fuìdqfhv rqw ìwì frqyhuwlhv hq dfwlrqv hw oh wdx{ g*lqwìuíw d ìwì uìgxlw1
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Xqh irlv od idloolwh gìfoduìh/ ghx{ ìyroxwlrqv vrqw ã qrxyhdx srvvleohv = oh uhguhvvhphqw

mxglfldluh rx od oltxlgdwlrq mxglfldluh1 Oh sulqflsh gx uhguhvvhphqw hvw gh whqwhu gh idluh

vxuylyuh o*hqwuhsulvh wrxw hq ìsxudqw vrq sdvvli hw hq uììfkhorqqdqw od ghwwh dyhf o*dffrug

ghv fuìdqflhuv1 Oh uhguhvvhphqw q*hvw g*xqh sduw sdv wrxmrxuv srvvleoh hw shxw g*dxwuh sduw

ìfkrxhu1 O*dxwuh ìyhqwxdolwì hvw od oltxlgdwlrq mxglfldluh = xq oltxlgdwhxu hvw qrppì hw lo d

srxu plvvlrq gh uìdolvhu ohv dfwliv gh od vrflìwì srxu uhperxuvhu vl srvvleoh ohv fuìdqflhuv

vhorq ohxu ruguh gh sulrulwì1 Qrwrqv tx*ìwdqw grqqì oh fdudfwëuh looltxlgh gh fhuwdlqv dfwliv/

od wåfkh shxw v*dyìuhu dugxh = lo idxw duelwuhu hqwuh xqh oltxlgdwlrq udslgh gxudqw odtxhooh ohv

dfwliv ulvtxhqw g*íwuh eudgìv/ hw xqh oltxlgdwlrq soxv orqjxh txl vh ihudlw dx gìwulphqw ghv

fuìdqflhuv1 Hq pdwlëuh gh uhguhvvhphqw hw gh oltxlgdwlrq/ ohv surfìgxuhv glyhujhqw iruwhphqw

g*xq sd|v ã o*dxwuh5 1 Ru fhoohv0fl rqw xq lpsdfw vljql�fdwli vxu oh frþw ghv idloolwhv/ ohv

gurlwv ghv fuìdqflhuv/ ohxu udqj hw od gdwh ã odtxhooh lov vhurqw uhperxuvìv1 Dlqvl gdqv od

uìjohphqwdwlrq dpìulfdlqh ohv surfìgxuhv vrqw orqjxhv/ frþwhxvhv hw frqgxlvhqw ã prgl�hu oh

udqj ghv fuìdqfhv hw grqf ã qh sdv uhvshfwhu ohv whuphv ruljlqdx{ ghv frqwudwv g*hpsuxqwv1 Dx

Ur|dxph0Xql dx frqwudluh/ od surfìgxuh gx uëjohphqw mxglfldluh hvw jìqìudohphqw udslgh1 Ohv

fuìdqflhuv | glvsrvhqw g*xq iruw srxyrlu gh jhvwlrq gh o*hqwuhsulvh/ ohxu dvvxudqw xq phloohxu

uhvshfw ghv whuphv frqwudfwxhov frqfhuqdqw ohv ghwwhv/ dx ulvtxh wrxwhirlv gh oltxlgdwlrqv

suìpdwxuìhv rx lqh!fdfhv1

Fhfl ìwdqw suìflvì/ uhwrxuqrqv od sureoìpdwltxh hw sodêrqv qrxv gx srlqw gh yxh gx

fuìdqflhu/ hq sduwlfxolhu od edqtxh1 Oh ulvtxh gh fuìglw dxtxho hooh hvw vrxplvh uhsrvh vxu

ghx{ lqfhuwlwxghv = o*ìyhqwxdolwì g*xq gìidxw gx gìelwhxu hw oh prqwdqw tx*lo oxl vhud srvvleoh

gh uhfrxyulu hq fdv gh gìidxw6 1 Od prgìolvdwlrq gx ulvtxh gh fuìglw frqvlvwh hq jìqìudo ã

vsìfl�hu fhv ghx{ frpsrvdqwhv1

Hq wudqvirupdqw ohv glvsrqlelolwìv gh frxuw whuph gh o*ìfrqrplh hq fuìglwv ã pr|hq hw

5 yrlu ã fh vxmhw +44,
6 Lq �qh o*lqfhuwlwxgh frqfhuqdqw od gdwh ã odtxhooh oh uhfrxyuhphqw yd dyrlu olhx shxw íwuh fdswxuìh sdu oh
prqwdqw gh fh uhfrxyuhphqw yld xqh dfwxdolvdwlrq
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orqj whuph/ ohv edqtxhv vrqw ohv suhplëuhv frqfhuqìhv sdu oh ulvtxh gh gìidxw = od gìidloodqfh

g*xq gìelwhxu shxw d�hfwhu gh idêrq lpsruwdqwh ohxu uhqwdelolwì/ pdlv vxuwrxw fh gìidxw shxw

phwwuh ã pdo ohxu vroydelolwì1 Hq wdqw txh gìelwulfhv gh ohxuv gìsrvdqwv/ hoohv ulvtxhqw ã ohxu

wrxu gh vh uhwurxyhu hq vlwxdwlrq gh gìidxw1 Oh ulvtxh gh fuìglw dxtxho vrqw vrxplvhv ohv

edqtxhv hvw grqf gh qdwxuh v|vwìpltxh1 Fhw dvshfw v|vwìpltxh vh uhwurxyh dxvvl dx qlyhdx

gh od jhvwlrq g*dfwliv = vl xqh reoljdwlrq idlw gìidxw/ fhod shxw vh uìshufxwhu vxu o*ìsdujqh g*xq

judqg qrpeuh g*lqglylgxv sdu oh eldlv ghv IFS1

Hwdqw grqqì txh oh ulvtxh gh fuìglw phw hq gdqjhu od vroydelolwì ghv edqtxhv/ od uìjoh0

phqwdwlrq v*hvw shqfkìh vxu oh sureoëph1 O*dffrug gh Eåoh gh 4<;; gì�qlw xqh surfìgxuh

vwdqgdug ylvdqw ã fdofxohu oh fdslwdo plqlpdo ã doorxhu srxu frxyulu oh ulvtxh g*lqyhvwlvvhphqw

ghv ìwdeolvvhphqwv �qdqflhuv = oh udwlr Frrnh1 Ohv frqwuhsduwlhv ìwdqw fodvvìhv vhorq ohxu qd0

wxuh +ìwdw/ edqtxh rx frusrudwh,/ rq dvvrflh xqh srqgìudwlrq ã fkdtxh fodvvh gh ulvtxh/ fh txl

shuphw gh fdofxohu xqh h{srvlwlrq srqgìuìh dx ulvtxh gh fuìglw1 Oh udwlr �fdslwdo2h{srvlwlrq

srqgìuìh� qh grlw sdv íwuh lqiìulhxu ã ;(1 Fh udwlr Frrnh uhsuìvhqwh grqf xqh suhplëuh whq0

wdwlyh gh sulvh hq frpswh gx ulvtxh gh fuìglw1 Fhshqgdqw lo idxw uhpdutxhu txh ohv gl�ìuhqwhv

fodvvhv gh ulvtxh vrqw gì�qlhv gh idêrq jurvvlëuh = dxfxqh glvwlqfwlrq q*hvw idlwh hqwuh xq jurv

frusrudwh iudqêdlv hw xqh hqwuhsulvh h{sruwdwulfh euìvlolhqqh vrxplvh dx{ doìdv gx uhdo1

Xqh whooh uìjohphqwdwlrq d vxvflwì gh qrpeuhxvhv fulwltxhv = od soxv ìylghqwh hvw tx*hooh

odlvvh od sruwh rxyhuwh ã ghv skìqrpëqhv g*dqwlvìohfwlrq1 Srxu xq fdslwdo suxghqwlho �{ì/

ohv edqtxhv ulvtxhqw gh v*hqjdjhu vxu ohv frqwuhsduwlhv ohv soxv ulvtxìhv srxu dpìolruhu ohxu

uhwrxu vxu irqgv sursuhv1 Hq idlw/ lo vhpeoh frppxqìphqw dgplv txh oh uhvshfw ghv qruphv

plqlpdohv qh suìvhuyh sdv lsvr idfwr od vroydelolwì ghv edqtxhv1 Xq dxwuh srlqw lpsruwdqw txl

q*hvw sdv sulv hq frpswh sdu fhwwh uìjohphqwdwlrq hvw oh olhq txl h{lvwh hqwuh oh ulvtxh gh fuìglw

hw oh ulvtxh gh pdufkì1 Frpph qrxv doorqv oh yrlu soxv hq gìwdlov gdqv od vxlwh gh fh pìprluh/

fhv ghx{ ulvtxhv qh vrqw devroxphqw sdv vìsdudeohv1 Rq yrlw elhq qrwdpphqw txh vl od ydohxu
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gh pdufkì ghv dfwliv g*xq �uph edlvvh/ fh txl jìqëuh gx ulvtxh gh pdufkì/ fhod yd lqgxluh

xqh dxjphqwdwlrq od suredelolwì gh gìidxw/ hw grqf gx ulvtxh gh fuìglw1 Uìflsurtxhphqw/ xqh

kdxvvh lqdwwhqgxh gh od suredelolwì gh gìidxw yd vh uìshufxwhu sdu xqh edlvvh gh od ydohxu

gh pdufkì ghv dfwliv gh od �uph1 O*devhqfh gh vìsdudelolwì hqwuh ohv ulvtxhv gh pdufkì hw

gh fuìglw d�hfwh od gìwhuplqdwlrq gh od ydohxu gx fdslwdo suxghqwlho grqw od edqtxh grlw

glvsrvhu srxu frxyulu vhv srvlwlrqv1 Od edqtxh txl qh suhqg sdv hq frpswh fh olhq v*h{srvh

vrlw ã xqh glplqxwlrq gh vd uhqwdelolwì hq fdv gh fdslwdo wurs ìohyì/ vrlw ã xqh glplqxwlrq gh

vd vroydelolwì hq fdv gh fdslwdo lqvx!vdqw1

Dx frxuv gh od ghuqlëuh gìfhqqlh/ txhotxhv0xqhv ghv soxv judqghv edqtxhv prqgldohv rqw

gìyhorssì ghv prgëohv lqwhuqhv grqw o*dpelwlrq hvw g*ìydoxhu oh ulvtxh gh fuìglw dxtxho ohxu

dfwlylwì ohv h{srvh wrxw hq whqdqw frpswh gh o*lqwulfdwlrq gh fh ulvtxh dyhf oh ulvtxh gh pdufkì1

Hydohxu oh ulvtxh gh fuìglw g*xqh fuìdqfh uhylhqw ã ìwdeolu oh sul{ gh fhwwh ghwwh/ f*hvw ã gluh

oh vxssoìphqw gh uìpxqìudwlrq txh o*hpsuxqwhxu grlw sd|hu sdu udssruw dx wdx{ vdqv ulvtxh

hq irqfwlrq gx ulvtxh txl oxl hvw dwwdfkì = lo v*djlw gx vsuhdg gh wdx{1

Ohv dssolfdwlrqv g*xqh whooh ìydoxdwlrq vrqw qrpeuhxvhv = oh frqwu÷oh ghv ulvtxhv hq suhplhu

olhx/ dyhf od gìwhuplqdwlrq gx fdslwdo suxghqwlho rx gh olplwhv gh wudglqj/ pdlv ìjdohphqw ohv

gl�ìuhqwhv phvxuhv gh shuirupdqfhv dmxvwìhv gx ulvtxh/ rx hqfruh od wdul�fdwlrq gh surgxlwv

gìulyìv grqw ohv vrxv0mdfhqwv vrqw vrxplv dx ulvtxh gh fuìglw/ ohv �gìulyìv gh fuìglw�1 Gdqv xq

udssruw gdwdqw gh 4<<</ xq jurxsh gh wudydlo gx frplwì gh Eåoh v*hvw shqfkì vxu od txhvwlrq

gh fhv prgëohv lqwhuqhv1 O*hqmhx gh whov prgëohv hvw ìqruph = vl od uìjohphqwdwlrq odlvvdlw

od srvvlelolwì +frpph fhod hvw gìmã oh fdv srxu oh ulvtxh gh pdufkì, dx{ edqtxhv g*xwlolvhu

ghv prgìolvdwlrqv lqwhuqhv srxu surfìghu dx{ doorfdwlrqv suxghqwlhoohv/ ohv uhqwdelolwìv gh fhu0

wdlqhv dfwlylwìv srxuudlhqw vh uhwurxyhu vhqvleohphqw dpìolruìhv1 Oh udssruw frqfoxw ã od iruwh

srwhqwldolwì/ gdqv xqh rswltxh uìjohphqwdluh/ gh o*hqvhpeoh gh fhv gìpdufkhv1 Fhshqgdqw/ lo

vrxoljqh ìjdohphqw o*h{lvwhqfh gh txhotxhv revwdfohv ã o*dffhswdwlrq gh fh w|sh gh prgìol0
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vdwlrqv hq wdqw tx*dlgh lqwhuqh ã od gìwhuplqdwlrq gx qlyhdx gh fdslwdo suxghqwlho dgìtxdw

srxu od frxyhuwxuh gx ulvtxh gh fuìglw1 Ohv uìjxodwhxuv yhxohqw dyrlu od fhuwlwxgh txh fhv

prgëohv vrqw ydolghv wdqw g*xq srlqw gh yxh frqfhswxho tx*hpslultxh hw g*dxwuh sduw/ tx*lov

shxyhqw irxuqlu ghv uìvxowdwv frpsdudeohv srxu o*hqvhpeoh ghv edqtxhv1 Oh udssruw gh Eåoh

lqvlvwh vxu oh idlw tx*ã o*khxuh dfwxhooh/ od uduhwì ghv grqqìhv hpslultxhv olplwh o*xwlolvdwlrq

gh fhv prgëohv1 Hq h�hw/ oh gìidxw ìwdqw xq ìyëqhphqw uduh/ ohv grqqìhv qh shuphwwhqw sdv

gh ydolghu ohv prgëohv frpph fhod hvw srvvleoh srxu ghv prgëohv gh ulvtxh gh pdufkì1 Oh

udssruw frqfoxw dlqvl = �Gx idlw gh od uduhwì gx gìidxw/ lo idxgudlw ghv grqqìhv vxu gh qrp0

euhxvhv dqqìhv1 Fhv grqqìhv q*h{lvwdqw sdv/ qrxv q*dxwrulvrqv sdv o*xwlolvdwlrq gh prgëohv

gh ulvtxh gh fuìglw srxu oh frqwu÷oh ghv ulvtxhv�1 Fhwwh ylvlrq shxw vhpeohu ìwurlwh1 Hq h�hw/

gh qrpeuhx{ prgëohv gh ulvtxh gh fuìglw vrqw irqgìv vxu od vwuxfwxuh sdu whuph ghv vsuhdgv

gh fuìglw1 Lo vhpeoh grqf srvvleoh gh whvwhu fhv prgëohv vxu ghv pdufkìv rü o*rq glvsrvh gh

vx!vdpphqw grqqìhv srxu frqvwuxluh fhwwh vwuxfwxuh1

Od sureoìpdwltxh gh fh pìprluh v*lqvëuh gdqv oh fdguh gx ulvtxh gh fuìglw dxtxho vrqw

vrxplvhv ohv ghwwhv qìjrfldeohv/ ã vdyrlu sulqflsdohphqw ohv reoljdwlrqv1 Gx srlqw gh yxh gh

o*ìyëqhphqw �gìidxw�/ xqh reoljdwlrq gl�ëuh shx g*xq fuìglw edqfdluh fodvvltxh1 Sdu frqwuh

fhv wlwuhv srvvëghqw xq dydqwdjh vljql�fdwli gx idlw gh ohxu qìjrfldelolwì = ìwdqw frwìv sdu

oh pdufkì/ rq shxw udlvrqqdeohphqw shqvhu txh o*ìyroxwlrq gh ohxuv sul{ grlw wudgxluh/ rxwuh

ohv ìyroxwlrqv gh o*r�uh hw od ghpdqgh vxu ohv surgxlwv gh wdx{/ ohv dqwlflsdwlrqv gx pdufkì

frqfhuqdqw oh ulvtxh gh gìidxw gh o*ìphwwhxu1 Txdqg xqh hqwuhsulvh hpsuxqwh sdu oh eldlv g*xq

fuìglw edqfdluh/ vd vroydelolwì dqwlflsìh q*hvw ìydoxìh tx*xqh irlv/ oruv gh od gìwhuplqdwlrq gx

wdx{ gh suíw txl shxw íwuh soxv rx prlqv ìohyì hq frpsdudlvrq dyhf oh wdx{ vdqv ulvtxh

yx frpph oh wdx{ dxtxho shxyhqw vh uh�qdqfhu ghv frqwuhsduwlhv mxjìhv vþuhv/ whov txh ohv

Hwdwv gx J: rx hqfruh ohv judqghv lqvwlwxwlrqv �qdqflëuhv lqwhuqdwlrqdohv1 Gdqv oh fdv g*xqh

ìplvvlrq reoljdwdluh/ o*hpsuxqwhxu q*dxud ehdx íwuh frqiurqwì ã vd vroydelolwì dqwlflsìh tx*xqh
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irlv +oruv gh od gìwhuplqdwlrq gx wdx{ gh frxsrq,/ oh pdufkì dxud txdqw ã oxl od srvvlelolwì gh

uììydoxhu frqvwdpphqw od txdolwì gh od vljqdwxuh gh o*hpsuxqwhxu sdu oh eldlv gx sul{ dxtxho

vhud qìjrflìh o*reoljdwlrq1 Vl oh fuìglw gh o*ìphwhxu vh gìwìulruh/ oh sul{ dxtxho vhud qìjrflìh

vd ghwwh yd edlvvhu1 Frqfhswxhoohphqw/ fhod vh wudgxlud sdu xqh kdxvvh gx wdx{ dfwxdulho

udwwdfkì dx wlwuh hq txhvwlrq1 Rq frpsuhqg grqf tx*ã pdwxulwìv ìjdohv/ od frpsdudlvrq ghv

wdx{ dfwxdulhov gh gl�ìuhqwhv reoljdwlrqv grlw shuphwwuh gh frpsduhu ohv dqwlflsdwlrqv gx

pdufkì vxu oh ulvtxh gh vroydelolwì ghv gl�ìuhqwv ìphwwhxuv1 Od frpsdudlvrq klvwrultxh gx

wdx{ dfwxdulho g*xqh reoljdwlrq frwìh dyhf oh wdx{ vdqv ulvtxh gh píph pdwxulwì shuphw grqf

g*revhuyhu h{0srvw o*ìyroxwlrq gx ulvtxh gh fuìglw udwwdfkì ã od vljqdwxuh frqfhuqìh dx frxuv

gx whpsv1

Od gìfhqqlh txl v*dfkëyh d ìwì sduwlfxolëuhphqw  rulvvdqwh hq pdwlëuh gh ulvtxh gh fuìglw

wdqw g*xq srlqw gh yxh lqgxvwulho txh frqfhswxho1 Oh gìyhorsshphqw ghv gìulyìv gh fuìglw d sulv

vrq hvvruw vrxv o*lpsxovlrq ghv sureoìpdwltxhv gh uhqwdelolwì hw gh frqwudlqwhv suxghqwlhoohv1

Ohv suhplhuhv wudqvdfwlrqv vrqw dssduxhv dx{ Hwdwv0Xqlv dx gìexw gh od gìfhqqlh1 Od fulvh

dvldwltxh d udsshoì txh od txdolwì g*xqh vljqdwxuh srxydlw vh gìwìulruhu vxelwhphqw hw tx*lo |

dydlw grqf pdwlëuh ã frxyhuwxuh gdqv fhuwdlq fdv1 Hq�q/ ohv shuvshfwlyhv gh o*Xqlrq Prqìwdluh

Hxursìhqqh odlvvdlhqw hqwuhyrlu oh gìyhorsshphqw g*xq wuëv judqg pdufkì gh fdslwdx{ vdqv

ulvtxh gh fkdqjh gdqv ohtxho ohv ehvrlqv gh frxyhuwxuh frqwuh oh ulvtxh gh fuìglw qh wdughudlhqw

sdv ã vh idluh vhqwlu1

Sdudooëohphqw/ oh vxmhw d vxvflwì xq lqwìuíw wuëv yli gh od sduw ghv fkhufkhxuv hq �qdqfh1

Ohv suhplhuv prgëohv rqw ìwì gìyhorssìv gdqv ohv dqqìhv :3 hw ;3 hq wdqw tx*dssolfdwlrq gh

od wkìrulh ghv rswlrqv ã od vxlwh gh o*duwlfoh irqgdwhxu gh Phuwrq +4<:7,1 Lo v*djlw ghv prgëohv

glwv ã dssurfkh vwuxfwxuhooh fdu lov uhsrvhqw vxu xqh prgìolvdwlrq gh od vwuxfwxuh �qdqflëuh

gh od �uph1 Pdokhxuhxvhphqw/ od plvh hq rhxyuh gh fhv prgëohv srvh xq fhuwdlq qrpeuh

gh gl!fxowìv sudwltxhv olìhv ã o*lpsrvvlelolwì g*revhuyhu od ydohxu gh pdufkì ghv dfwliv gh od
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�uph1 Srxu frqwrxuqhu fhwwh gl!fxowì/ xqh qrxyhooh yrlh gh uhfkhufkh hvw dssduxh gxudqw ohv

dqqìhv <3 hw wrxwh xqh fodvvh gh prgëohv glwv ã lqwhqvlwì d ìwì sursrvìh1 Gdqv fhwwh dssurfkh/

oh gìidxw hvw prgìolvì frpph oh suhplhu vdxw g*xq surfhvvxv gh Srlvvrq/ hqfruh dsshoì

surfhvvxv gh Fr{1 O*lqwhqvlwì gx surfhvvxv uhsuìvhqwh od suredelolwì gh gìidxw lqvwdqwdqì hw

shxw gìshqguh g*xq fhuwdlq qrpeuh gh yduldeohv g*ìwdwv1 Fhv prgëohv frqwrxuqhqw od gl!fxowì

g*rewhqlu od ydohxu gh pdufkì ghv dfwliv hq v*dssx|dqw xqltxhphqw vxu o*revhuydwlrq gx vsuhdg

gh wdx{ frpph wudgxfwlrq gx ulvtxh gh fuìglw1

Vl g*xq srlqw gh yxh dfdgìpltxh rq glvwlqjxh grqf ghx{ �ìfrohv�/ o*xqh xwlolvdqw xqh

dssurfkh rswlrqqhooh +ìjdohphqw dsshoìh dssurfkh vwuxfwxuhooh, hw o*dxwuh xwlolvdqw xqh ds0

surfkh lqwhqvlwì +rx hqfruh iruph uìgxlwh,/ od soxsduw ghv prgëohv xwlolvìv dxmrxug*kxl sdu ohv

edqtxhv uhsrvhqw vxu o*dssurfkh vwuxfwxuhooh1 F*hvw qrwdpphqw oh fdv ghv prgëohv fìoëeuhv

FuhglwPhwulfv hw NPY1

O*remhfwli gh fh pìprluh hvw gh suìvhqwhu gh pdqlëuh wkìrultxh o*lgìh frppxqh dx{

prgëohv ã lqwhqvlwì hw g*ìwxglhu hq gìwdlo o*dssurfkh sursrvìh sdu Pdgdq hw Xqdo +4<<;,

grqw rq yhuud tx*hooh vh yhxw íwuh xq �srqw� uholdqw ohv prgëohv ã lqwhqvlwì hw o*dssurfkh

vwuxfwxuhooh1 Oh pìprluh v*duwlfxoh gh od idêrq vxlydqwh = od vhfwlrq 5 suìvhqwh hw glvfxwh

ohv frqfhswv wkìrultxhv/ od vhfwlrq 6 hvw frqvdfuìh ã o*ìwxgh gh od prgìolvdwlrq gx wdx{ gh

uhfrxyuhphqw gdqv oh prgëoh gh Pdgdq hw Xqdo hw od vhfwlrq 7 suìvhqwh od prgìolvdwlrq ghv

suredelolwìv gh vxuylh +f*hvw ã gluh gh qrq0gìidxw, gdqv fh píph prgëoh1
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51 Prgìolvdwlrq gx Ulvtxh Gìidxw

Dydqw gh suìvhqwhu hq gìwdlo ohv prgëohv ã lqwhqvlwì/ lo hvw lqglvshqvdeoh gh udsshohu eulëyh0

phqw vxu txhoohv lgìhv uhsrvhqw ohv prgëohv vwuxfwxuhov hq suìvhqwdqw oh prgëoh irqgdwhxu gh

Phuwrq +4<:7,1

Vljqdorqv txh od gìpdufkh suhplëuh gh o*hqvhpeoh ghv prgëohv hvw od vxlydqwh = frpphqw

shxw0rq prgìolvhu oh sul{ g*xq }ìur0frxsrq frpswh0whqx gx ulvtxh gh fuìglw txl | hvw udwwdfkìB

514 Oh prgëoh gh Phuwrq +4<:7, = xqh ohfwxuh rswlrqqhooh gx sdvvli gh od
�uph

Rq idlw vrxyhqw uìiìuhqfh ã od wkìrulh gh od �uph srxu sduohu ghv prgëohv vwuxfwxuhov gh ulvtxh

gh gìidxw1 Hq h�hw/ fhv prgëohv uhsrvhqw vxu xqh uhsuìvhqwdwlrq gh od vwuxfxuh �qdqflëuh gh

od �uph/ hw soxv sduwlfxolëuhphqw gh vd ghwwh1 Phuwrq +4<:7, sursrvh xqh uhsuìvhqwdwlrq

vlpsol�ìh gx sdvvli gh o*hqwuhsulvh/ frpsrvì g*xqh ghwwh xqltxhphqw reoljdwdluh hw ghv irqgv

sursuhv1

Vwuxfwxuh �qdqflëuh gh od �uph gdqv Phuwrq +4<:7,

51414 O*lgìh gh edvh gx prgëoh

Phuwrq vxssrvh txh od ghwwh reoljdwdluh hvw frpsrvìh g*xq xqltxh xq }ìur0frxsrq g*ìfkìdqfh

W hw gh qrplqdo E1 D wrxwh gdwh w/ ohv dfwliv gh od �uph ydohqw D+w, hw ohv irqgv sursuhv H+w,1
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Lo frqylhqw gh uhpdutxhu tx*lo v*djlw lfl qrq sdv ghv ydohxuv frpswdeohv ghv dfwliv hw ghv irqgv

sursuhv pdlv gh ohxu ydohxu gh pdufkì1

Rq shxw hqylvdjhu ghx{ ìyroxwlrqv srvvleohv ã od gdwh W 1 Vrlw D+W , � E hw gdqv fh fdv od

ghwwh hvw uhperxuvìh hw ohv dfwlrqqdluhv uìfxsëuhqw D+W ,�E1 Vrlw D+W , � E hw gdqv fh fdv

o*hqwuhsulvh hvw hq gìidxw/ ohv reoljdwdluhv uhfrlyhqw D+W , hw ghylhqqhqw sursulìwdluhv gh od

�uph1 D od gdwh W ohv dfwlrqqdluhv uhfrlyhqw Pd{+D+W ,�E> 3, hw ohv reoljdwdluhv uhfrlyhqw
Plq+D+W ,>E,1

Uhpdutxrqv txh oh sd|0r� �qdo ghv reoljdwdluhv shxw vh uììfuluh =

Plq+D+W ,> E, @ E �Pd{+E �D+W ,> 3, +4,

Od gìwhqwlrq g*xqh ghwwh ulvtxìh shxw grqf v*lqwhusuìwhu frpph xqh vwudwìjlh rü o*rq dxudlw

dfkhwì xq }ìur0frxsrq vdqv ulvtxh grqw rq dxudlw �qdqfì xqh sduwlh gx frþw sdu od yhqwh

g*xq sxw gh vrxv0mdfhqw D/ gh pdwxulwì W hw gh sul{ g*h{huflfh E1

Wrxwh o*ruljlqdolwì ghv prgëohv xwlolvdqw fhwwh dssurfkh uhsrvh vxu od vsìfl�fdwlrq gx

surfhvvxv D1 Hooh lpsrvhud doruv oh sul{ gx sxw suìflwì hw od sulph gh ulvtxh sxlv oh vsuhdg

sdu udssruw dx wdx{ vdqv ulvtxh1

51415 Ohv vsìfl�fdwlrqv gh Phuwrq +4<:7,

Phuwrq sursrvh doruv gh vwlsxohu xqh g|qdpltxh gh w|sh Eodfn0Vfkrohv +prxyhphqw eurzqlhq

jìrpìwultxh, srxu od ydohxu ghv dfwliv gh od �uph =

gD|

D|
@ �gw. �gZ| +5,

G*dxwuh sduw lo idlw o*k|srwkëvh txh oh wdx{ vdqv ulvtxh u hvw frqvwdqw1 Hq vxssrvdqw

o*devhqfh g*rssruwxqlwì g*duelwudjh rq fdofxoh oh sul{ wkìrultxh gh od ghwwh ulvtxìh ã o*dlgh

gh od irupxoh gh Eodfn0Vfkrohv gh ydorulvdwlrq ghv rswlrqv1
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E+D|> w, @ E=h3oEA3|� � +E=h3oEA3|�Q+�g2,�D|=Q+�g�,, +6,

rüQ hvw od irqfwlrq gh uìsduwlwlrq gh od orl qrupdoh fhqwuìh uìgxlwh hw g� @
�
2
j2A3*L}E��eoEA3|�*�|�

j
I
A

hw g2 @ g� � �
s
W 1

Fhwwh ìtxdwlrq vh uììfulw gh od pdqlëuh vxlydqwh =

E+D> w, @ h3oEA3|�=E=Q+g2, .D|=+4�Q+g�,, +7,

Rq shxw wluhu txhotxhv lpsolfdwlrqv lpsruwdqwhv gh fhv ghx{ irupxohv1 Suhplëuhphqw/ rq

uhpdutxh txh vl o*rswlrq hvw wuëv hq ghkruv gh od prqqdlh +D+w, E,/ od ghwwh vh frpsruwh

frpph xq erqg vdqv ulvtxh1 D o*lqyhuvh/ txdqg o*rswlrq hvw gdqv od prqqdlh/ od ydohxu gh

od ghwwh hvw wuëv vhqvleoh ã od yrodwlolwì gh o*dfwli1 Ghx{lëphphqw/ rq yrlw tx*ã phvxuh txh od

pdwxulwì gx erqg whqg yhuv 3/ oh vsuhdg gh wdx{ whqg dxvvl yhuv 31 Hq�q/ fh prgëoh shuphw

gh elhq phwwuh hq ìylghqfh od uhodwlrq hqwuh oh ulvtxh gh pdufkì hw oh ulvtxh gh fuìglw ã wudyhuv

od uhodwlrq frpswdeoh txl h{lvwh hqwuh od ydohxu gh o*dfwli/ fhooh gh od ghwwh hw fhooh gh o*dfwlrq =

od edlvvh gh od ydohxu ghv dfwliv lpsoltxh xqh kdxvvh gh od suredelolwì gh gìidxw/ hw grqf gx

ulvtxh gh fuìglw1

Lo h{lvwh xq fhuwdlq qrpeuh gh olplwhv sudwltxhv gdqv o*lpsoìphqwdwlrq gx prgëoh gh

Phuwrq1

� Oh surfhvvxv gx vrxv0mdfhqw D hvw gl!flohphqw revhuydeoh1 Ru lo hvw qìfhvvdluh gh

frqqdñwuh qrq vhxohphqw od ydohxu ghv dfwliv gh od �uph pdlv lo idxw dxvvl hq hvwlphu od

yrodwlolwì1

� Od prgìolvdwlrq gh od vwuxfwxuh �qdqflëuh shxw vhpeohu vlpsolvwh1 Rq shxw sdu h{hpsoh

uhpdutxhu tx*hq fdv gh gìidxw/ ohv d|dqw gurlwv sulrulwdluhv txh vrqw o*Hwdw hw ohv vdod0

ulìv grlyhqw íwuh sulv hq frpswh1 Gdqv xq prgëoh vwuxfwxuho rü o*rq wlhqw frpswh ghv
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gl�ìuhqwv qlyhdx{ gh vhqlrulwì/ lo frqylhqw gh gìwhuplqhu vlpxowdqìphqw od ydohxu gh

wrxwhv ohv fuìdqfhv/ fh txl shxw srvhu ghv sureoëphv gh fdofxo1

� Od ylvlrq gx gìidxw sursrvìh hvw wuëv pìfdqltxh = oh gìidxw d olhx oruvtxh oruvtxh od

ydohxu ghv dfwliv iudqfklw xqh eduulëuh h{solflwh txl hvw oh qrplqdo gh od ghwwh1 Gdqv ohv

idlwv/ oh gìidxw shxw vxuyhqlu vrlw dydqw/ vrlw dsuëv oh iudqfklvvhphqw gh fhwwh eduulëuh1

� Oh gìidxw qh shxw vxuyhqlu tx*ã o*ìfkdqfh1 Hq sudwltxh/ oh gìidxw shxw íwuh gìfohqfkì

dydqw o*ìfkìdqfh sdu o*ì{ljlelolwì g*dxwuhv fuìdqfhv frpph sdu h{hpsoh oh sdlhphqw gh

irxuqlvvhxuv1

� Oh wdx{ g*lqwìuíw vdqv ulvtxh hvw vxssrvì gìwhuplqlvwh1 Vl fhwwh k|srwkëvh hvw whqdeoh

srxu ghv ìfkìdqfhv frxuwhv +lqiìulhxuhv ã xq dq,/ hooh qh o*hvw soxv dx ghoã1

Ohv qrxyhdx{ gìyhorsshphqwv gh prgëohv vwuxfwxuhov rqw grqf frqvlvwì ã uìsrqguh ã

fhv fulwltxhv hq ìwr�dqw ohv k|srwkëvhv frqfhuqdqw od vwuxfwxuh �qdqflëuh gh od �uph/ oh

surfhvvxv gh wdx{ vdqv ulvtxh hw ã shuphwwuh oh gìidxw dydqw o*ìfkìdqfh1 Fhod d uìvxowì gdqv

xqh frpsoì{l�fdwlrq gh o*ìtxdwlrq gh ydorulvdwlrq txl qh shuphw soxv hq jìqìudo g*dyrlu xqh

irupxoh ihupìh1 Sdu dloohxuv/ o*dxjphqwdwlrq gx qrpeuh gh sdudpëwuhv lqgxlw ghv gl!fxowìv

g*hvwlpdwlrq1 Hq�q/ od sulqflsdoh olplwh txl uhsrvh vxu o*lpsrvvlelolwì g*revhuyhu od ydohxu gh

pdufkì ghv dfwliv ghphxuh txhotxh vrlw o*h{whqvlrq gx prgëoh1

Ohv prgëohv ã lqwhqvlwì txh qrxv doorqv suìvhqwhu ã suìvhqw uìsrqghqw ã fhv olplwhv gdqv od

phvxuh rü lov qh v*lqwìuhvvhqw soxv ã od vxuyhqdqfh gx gìidxw oxl0píph pdlv ã vd suredelolwì

lqvwdqwdqìh/ o*lqwhqvlwì1

515 Jìqìudolwìv vxu ohv prgëohv ã lqwhqvlwì

Fhv prgëohv uhsrvhqw vxu o*lgìh txh oh gìidxw hvw prgìolvì sdu oh suhplhu vdxw g*xq surfhvvxv

gh Srlvvrq1 O*lqvwdqw gx gìidxw fruuhvsrqg ã o*lqvwdqw gx suhplhu vdxw/ wdqglv txh o*dp0

sohxu gx gìidxw hvw prgìolvìh sdu o*lpsruwdqfh gx vdxw1 O*lqwhqvlwì gx surfhvvxv gh Srlvvrq
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fruuhvsrqg ã o*lqwhqvlvwì gh gìidxw/ f*hvw0ã0gluh ã od suredelolwì lqvwdqwdqìh gh gìidxw1 Ohv

sdudpëwuhv gh o*lqwhqvlwì vrqw hvwlpìv juåfh dx{ vìulhv gh vsuhdgv gh wdx{1 O*lqwìuíw sulqflsdo

gh fhwwh dssurfkh hvw gh qh uhsrvhu txh vxu ghv grqqìhv gh pdufkì revhuydeohv1 Fhw dydqwdjh

hvw dxvvl od idleohvvh gh fhv prgëohv = hq v*d�udqfklvvdqw gh od prgìolvdwlrq gh od vwuxfwxuh

�qdqflëuh gh o*hqwuhsulvh/ lo vhpeoh txh o*rq shug oh irqghphqw ìfrqrpltxh gh o*h{solfdwlrq

gx gìidxw1 Oh ulvtxh vhudlw grqf g*ljqruhu gdqv oh prgëoh fhuwdlqv idfwhxuv ìfrqrpltxhv gx

gìidxw1 Qrxv doorqv yrlu txh fhwwh idleohvvh shxw íwuh hq sduwlh fruuljìh hq idlvdqw gìshqguh

o*lqwhqvlwì gh yduldeohv ìfrqrpltxhv1

Od suhplëuh sduwlh gh fhwwh vhfwlrq sursrvh xqh irupxodwlrq jìqìudoh ghv prgëohv ã lq0

whqvlwì ã sduwlu gh odtxhooh lo hvw srvvleoh gh gìulyhu ohv sulqflsdx{ prgëohv gh fhwwh idplooh

hq whqdqw frpswh ghv k|srwkëvhv sduwlfxolëuhv ã fkdtxh dxwhxu1 Fhod qrxv shuphwwud gdqv

xq vhfrqg whpsv gh suìvhqwhu ohv ghx{ prgëohv ã lqwhqvlwì ohv soxv fìoëeuhv/ oh suhplhu klvwr0

ultxhphqw sursrvì sdu Mduurz hw Wxuqexoo +4<<8, hw oh prgëoh gh Gx!h hw Vljohwrq +4<<;,1

Hq�q/ oh prgëoh gh Pdgdq hw Xqdo +4<<;, hvw suìvhqwì soxv hq gìwdlov1 O*ruljlqdolwì gh o*du0

wlfoh gh Pdgdq hw Xqdo hvw gh suhqguh hq frqvlgìudwlrq ghv ghwwhv mxqlru hw vhqlru/ fh txl yd

shuphwwuh g*hvwlphu od orl gx wdx{ gh uhfrxyuhphqw hw gh srxyrlu vh sdvvhu gh vsìfl�hu oh

surfhvvxv vxlyl sdu oh wdx{ vdqv ulvtxh1

51514 Fdguh hw k|srwkëvhv gh wudydlo hq whpsv frqwlqx

Rq vh sodfh gdqv xq hvsdfh suredelolvì i >J>SWj rü SW hvw xqh suredelolwì ulvtxh qhxwuh/
f*hvw ã gluh xqh sursdelolwì srxu odtxhooh ohv sul{ ghv dfwliv �qdqflhuv dfwxdolvìv vrqw ghv

pduwlqjdohv1 Fhod lpsoltxh txh fhv sul{ dfwxdolvìv vrqw ìjdx{ dx{ hvsìudqfhv ghv sd|0r�

ixwxuv dfwxdolvìv1 Rq idlw grqf lpsolflwhphqw o*k|srwkëvh g*devhqfh g*rssruwxqlwì g*duelw0

udjh/ k|srwkëvh txl qrxv dvvxuh o*h{lvwhqfh pdlv qrq o*xqlflwì gh SW= Od soxsduw ghv prgëohv

surfëghqw hq soxv ã o*k|srwkëvh gh frpsoìwxgh ghv pdufkìv1 Lo hq ìwdlw gh píph srxu ohv

prgëohv vwuxfwxuhov1 Fhwwh k|srwkëvh dvvxuh o*xqlflwì gh od suredelolwì pduwlqjdoh fh txl lp0
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soltxh o*xqlfwì gx sul{1 Lo frqylhqw gh uhvwhu suxghqw ylv ã ylv gh fhwwh k|srwkëvh txl hvw wuëv

iruwh/ yrluh frqwhvwdeoh1 Hq h�hw fhooh0fl ìtxlydxw ã od uìsolfdelolwì gh wrxw dfwli sdu g*dxwuhv

dfwliv ã o*dlgh gh vwudwìjlhv dxwr�qdqfìhv1 Lqwxlwlyhphqw rq lpdjlqh pdo tx*lo vrlw srvvleoh gh

uìsoltxhu sduidlwhphqw xq dfwli srxydqw idluh gìidxw ã wrxw prphqw1 Rq shxw sdu h{hpsoh

lpdjlqhu vh frxyulu hq ìwdqw frxuw vxu o*dfwlrq1 Pdlv vl xqh whooh vwudwìjlh frxyuh elhq oh

suhplhu doìd/ olì ã od vxuyhqdqfh gx gìidxw/ hooh qh suhqg sdv hq frpswh o*lqfhuwlwxgh olìh dx

wdx{ gh uhfrxyuhphqw hq fdv gh gìidxw txl hvw dxvvl doìdwrluh1 Qrxv ihurqv qìdqprlqv fhwwh

k|srwkëvh gdqv od vxlwh gh qrwuh wudydlo1

Rq lqwurgxlw xqh suhplëuh �owudwlrq I =@ +I|,|Df frpph ìwdqw od �owudwlrq hqjhqguìh sdu

ohv sul{ ghv dfwliv �qdqflhuv1

Rq prgìolvh o*lqvwdqw gh gìidxw sdu xqh yduldeoh doìdwrluh � srvlwlyh gì�qlh vxu i >J>SWj1
Fhwwh yduldeoh doìdwrluh q*d d sulrul dxfxqh udlvrq g*íwuh xq I0whpsv g*duuíw1 Rq lqwurgxlw

oh surfhvvxv K| =@ 4t�$|�/ dxtxho rq vh uìiìuhud txdqg rq sduohud gx surfhvvxv gh gìidxw =

lo ydxw 4 vl oh gìidxw hvw vxuyhqx hw 3 vlqrq1 Rq gì�qlw doruv od �owudwlrq hqjhqguìh sdu fh

surfhvvxv = K =@ iK|j|Df rü K| @ �+K�> x � w,= Gdqv fhwwh �owudwlrq/ o*lqvwdqw gh gìidxw

hvw xq whpsv g*duuíw sdu frqvwuxfwlrq1 Vrlw doruv od �owudwlrq J =@ K b I f*hvw ã gluh txh

srxu wrxw w rq d J| =@ �+K�>I�> x � w,= G*xq srlqw gh yxh sudwltxh/ rq ylhqw g*hqulfklu od

�owudwlrq ghv sul{ gx plqlpxp g*lqirupdwlrq qìfhvvdluh srxu uhqguh oh surfhvvxv gh gìidxw

phvxudeoh1 F*hvw frpph vl rq yhqdlw �g*lqvwdoohu gdqv od vdooh ghv pdufkìv xq uìyhlo txl

vrqqhud ã o*lqvwdqw suìflv gx gìidxw�1 Rq ihud o*k|srwkëvh txh o*hqvhpeoh ghv lqirupdwlrqv

uhodwlyhv dx gìidxw hvw lqfox gdqv J| srxu wrxw w=

Lo frqylhqw pdlqwhqdqw gh qrwhu txh oh surfhvvxv K| hvw xqh J0vrxv0pduwlqjdoh/ srxu fhod

lo vx!w gh uhpdutxhu txh srxu w � v =

4t�$r� @ 4t�$|� . 4t|	�$r�

Hq suhqdqw o*hvsìudqfh frqglwlrqqhooh ghv ghx{ whuphv gh fhwwh ìjdolwì/ hw hq xwlolvdqw od
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J0phvxudelolwì gh K =

H
W+Kr m J|, @ K| . H

W+4t|	�$r�mJ|, � K|

Fhwwh uhodwlrq dvvxuh od sursulìwì gh vrxv0pduwlqjdolwì1 O*lqwxlwlrq jìqìudoh ghv prgëohv

ã lqwhqvlwì hvw doruv prwlyìh sdu od sursulìwì gh Grre0Ph|hu/ txl dvvxuh o*h{lvwhqfh g*xqh

xqltxh gìfrpsrvlwlrq gx surfhvvxv gh gìidxw gh od iruph K| @ P| . D| rü P| hvw xqh

pduwlqjdoh hw D| hvw xq surfhvvxv suìylvleoh hw furlvvdqw1 Fhwwh sursulìwì prwlyh o*k|srwkëvh

vhorq odtxhooh lo h{lvwh xq xqltxh surfhvvxv srvlwli I0dgdswì +�|,/ dxtxho rq vh uìiìuhud vrxv

oh qrp gh wdx{ lqvwdqwdqì gh gìidxw +rx hqfruh lqwhqvlwì gh gìidxw,/ who txh oh surfhvvxv P|

gì�ql fl0ghvvrxv vrlw xqh J0pduwlqjdoh1

P| =@ K| �
]

|

f

4t�$��=��=gx +8,

Vl o*h{lvwhqfh gh �| uhsrvh hq wrxwh jìqìudolwì vxu ghv k|srwkëvhv whfkqltxhv wuëv �qhv

+Mhdqeodqf hw Uxwrzvnl +4<<<, sursrvhqw ã fh vxmhw xqh ìwxgh frpsoëwh gx sureoëph,/ rq

srxuud uhpdutxhu txh gdqv oh fdv g* xq surfhvvxv gh Srlvvrq gh sdudpëwuh � frqvwdqw/ fh

sdudpëwuh hvw h{dfwhphqw o*lqwhqvlwì gh gìidxw gx surfhvvxv who tx*rq o*d gì�ql hq wrxwh

jìqìudolwì1

Xqh frqvìtxhqfh lppìgldwh gh fhwwh prgìolvdwlrq hvw txh od suredelolwì gh idluh gìidxw

hqwuh w hw w. gw vdfkdqw tx*lo q*| sdv hqfruh hx gìidxw hq w hvw shx gl�ìuhqwh gh �+w,=gw1

51515 Od ydorulvdwlrq ulvtxh qhxwuh g*xqh ghwwh ulvtxìh

Gdqv ohv prgëohv ã lqwhqvlwì/ ohv }ìur0frxsrqv ulvtxìv gh qrplqdo 4 hw gh pdwxulwì W vrqw

lqwurgxlwv sdu od grqqìh g*xq frxsoh i� > ]j rü � hvw o*lqvwdqw gh gìidxw hw rü ] hvw xq

surfhvvxv +I0suìylvleoh, txl gìvljqh oh uhfrxyuhphqw gx }ìur0frxsrq vl oh gìidxw vxuylhqw

dydqw od pdwxulwì1
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Rq lqwurgxlw gh idêrq fodvvltxh oh surfhvvxv +u|,|Nf uhsuìvhqwdqw oh wdx{ lqvwdqwdqì vdqv

ulvtxh1 Lo hvw I0phvxudeoh1 Rq qrwh ìjdohphqw E| =@ h{s+
U
|

f
u�=gx,1

O*remhfwli gh fh sdudjudskh hvw gh irxuqlu soxvlhxuv iruphv ìtxlydohqwhv gh od ydorulvdwlrq

ulvtxh0qhxwuh gx }ìur0frxsrq ulvtxì grqw rq qrwhud Y| oh surfhvvxv ghv sul{1 Od gìpdufkh od

soxv jìqìudoh hvw g*lqwurgxluh oh surfhvvxv G ghv glylghqghv dvvrflì ã i� > ]j1 Lo hvw ìjdo vrlw
dx uhfrxyuhphqw hq fdv gh gìidxw/ vrlw dx qrplqdo vl od ghwwh hvw uhperxuvìh1 Fhfl vh wudgxlw

sdu =

G| =@

]
|

f

]�=gK� . +4�KA ,4t|'A�

G*dsuëv od wkìrulh gh o*duelwudjh/ oh sul{ gx wlwuh ulvtxì dfwxdolvì v*ìfulw frpph o*hvsìudqfh

vrxv od suredelolwì ulvtxh qhxwuh gx sd|0r� dfwxdolvì1 Hq xwlolvdqw oh surfhvvxv ghv glylghqghv/

fh sul{ v*ìfulw =

Y| =@ E|H
W+

]
A

|

E3�
� =gG�mJ|,

Frpswh0whqx gh od iruph gh G|/ rq shxw uììfuluh gh idêrq ìtxlydohqwh =

Y| @ E|H
W+

]
A

|

E3�
� =]�=gK� .E3�

A
4tA	��mJ|, +9,

Y| @ E|H
W+E3�

� =]� =4t|	�$A� .E3�
A
4tA	��mJ|, +:,

Hq xwlolvdqw od gì�qlwlrq gh o*lqwhqvlwì +8, rq shxw hqfruh uììfuluh +9, =

Y| @ E|H
W+

]
A

|

E3�
� =]�=+gP� . 4t�$����gx, .E3�

A
4tA	��mJ|,

Rq xwlolvh doruv oh idlw txh P hvw xqh J0pduwlqjdoh srxu frqfoxuh txh =

Y| @ E|H
W+

]
A

|

E3�
� =]�=4t�$��=��=gx.E3�

A
4tA	��mJ|, +;,
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51516 Xq wkìruëph gh uhsuìvhqwdwlrq gx sul{ gh od ghwwh ulvtxìh

O*remhfwli gh fh sdudjudskh/ dvvh} whfkqltxh/ hvw sulqflsdohphqw gh prqwuhu od irupxoh gh

ydorulvdwlrq +43, txl hvw xqh dxwuh uhsuìvhqwdwlrq gx sul{ gh od ghwwh ulvtxìh/ ydodeoh vrxv

xqh k|srwkëvh gh frqwlqxlwì txh qrxv suìflvhurqv1 Fhwwh irupxodwlrq jìqìudoh shuphwwud gh

gìulyhu ohv prgëohv fodvvltxhv gx ulvtxh gh gìidxw hq idlvdqw ohv k|srwkëvhv dgìtxdwhv1 Rq

frpphqfh sdu lqwurgxluh gh qrxyhdx{ surfhvvxv =

�| = @ h{s+

]
|

f

��gx,

hE| = @ E|=�| @ h{s+

]
|

f

+�� . u�,=gx,

V| = @ hE|H
W+

]
A

|

hE3�
� =]�=��=gx. hE3�

A
mJ|,

Sursrvwlrq1 Rq d =

X| =@ 4t|	��V| @ E|H
W+

]
A

|

E3�
� +]� .�V�,gK� .E3�

A
=4tA	��mJ|, +<,

Suhxyh1 Rq udsshooh txh �[| @ [| � [|3 sdu gì�qlwlrq srxu xq surfhvvxv fãgoãj7 1

Rq shxw ìfuluh

V| @ hE|+Q| �
]

|

f

hE3�
� ]���gx,

r�x = Q| =@ H
W+

]
A

f

hE3�
� =]�=��=gx. hE3�

A
mJ|,

Q|/ txl v*ìfulw frpph xqh hvsìudqfh frqglwlrqqhooh/ hvw xqh J0pduwlqjdoh1 Hq dssoltxdqw

oh wkìruëph g*Lw÷ rq rewlhqw =

gV| @ +u| . �|,V|3gw� ]|�|gw. hE|gQ|

G*dxwuh sduw rq uhpdutxh txh X| @ V| �K|V|1 Hq dssoltxdqw ã qrxyhdx Lw÷ rq wurxyh =

gX| @ gV| � V|3gK| �K|3gV| ��V|�K|

7 frqwlqx ã gurlwh hw olplwì ã jdxfkh
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Hq xwlolvdqw +8, rq d = gK| @ gP|.+4�K|3,�|gw/ hw hq frpelqdqw ohv ghx{ h{suhvvlrqv

suìfìghqwhv rq wurxyh txh =

gX| @ u|X|3gw� ]|gK| . ]|gP| . +4�K|3, hE|gQ| � V|3gP| ��V|�K|

Lo vx!w doruv gh uhpdutxhu txh K hvw ã yduldwlrqv �qlhv hw gh srvhu =

g hQ| @ +]| � V|3,gQ| . +4�K|3, hE|gP|

srxu rewhqlu =

gX| @ u|X|3gw� +]| .�V|,gK| . g hQ|

Rq xwlolvh oh idlw txh hQ hvw xqh J0pduwlqjdoh hw txh XA @ 4tA	�� srxu lqwìjuhu o*h{suhv0

vlrq suìfìghqwh hw derxwlu ã +<,1

Fruroodluh1 Rq uhpdutxh txh o*rq shxw uììfuluh =

X| @ E|H
W+E3�

� +]� .�V� ,4t|	�$A� .E3�
A
=4tA	��mJ|,

Vrxv o*k|srwkëvh gh frqwlqxlwì �V� @ 3> rq d X| @ Y| fh txl shuphw doruv gh frqfoxuh =

Y| @ 4t|	�� hE|H
W+

]
A

|

hE3�
� =]�=��=gx. hE3�

A
mJ|, +43,

Fh txl grqqh xqh ghuqlëuh h{suhvvlrq gh od ydorulvdwlrq g*xq }ìur frxsrq ulvtxì/ ã sdu0

wlu gh odtxhooh rq srxuud gìulyhu soxvlhxuv prgëohv ã lqwhqvlwì fodvvltxhv1 Rq vljqdohud txh

o*k|srwkëvh gh frqwlqxlwì lqwurgxlwh lfl hvw irqgdphqwdoh gdqv oh fdv jìqìudo txl hvw oh qrwuh1

Dx vxmhw gh fhwwh k|srwkëvh/ sdv wrxmrxuv ìqrqfìh gh idfrq h{solflwh gdqv wrxv ohv duwlfohv/

rq srxuud vh uìiìuhu ã Mhdqeodqf hw Uxwrzvnl +4<<<, srxu xqh suìvhqwdwlrq whfkqltxh gh vhv

hqmhx{1 Rq vh frqwhqwhud gh vljqdohu tx*hooh uhylhqw ã lpsrvhu fhuwdlqhv frqglwlrqv vxu od

qdwxuh gx surfhvvxv � dsuëv o*lqvwdqw � = Lo hvw yudl tx*doruv rq vruw gx grpdlqh vwulfwhphqw

�qdqflhu/ gdqv od phvxuh rü o*rq yrlw pdo oh pdufkì vh suìrffxshu gh od qdwxuh gh o*lqwhqvlwì

gh gìidxw xqh irlv txh fhoxl0fl d hx olhx1 F*hvw oã suredeohphqw xqh ghv olplwhv gh wrxwhv fhv
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whqwdwlyhv gh prgìolvdwlrq txl/ vh yrxodqw wuëv srlqwxhv/ derxwlvvhqw qìfhvvdluhphqw ã ghv

frqmhfwxuhv txl vhpeohqw vruwlu gx grpdlqh �qdqflhu1

51517 Frpphqwdluhv hw suhplëuhv frqvìtxhqfhv

Rq uhpdutxh wrxw g*derug txh +43, lpsoltxh txh od ydohxu gh od ghwwh hvw qxooh dsuëv o*lqvwdqw

gh gìidxw gdqv fh prgëoh/ fh txl vh frqêrlw dlvìphqw gdqv od phvxuh rü o*rq d vxssrvì txh

oh sruwhxu gx }ìur0frxsrq hvw lqgìpqlvì +ã kdxwhxu gh ] , ã o*lqvwdqw h{dfw gx gìidxw1 Qrxv

dylrqv gìmã uhpdutxì gdqv o*lqwurgxfwlrq txh o*dvshfw doìdwrluh gx uhfrxyuhphqw shuphwwdlw

gh fdswxuhu o*h�hw gh fdslwdolvdwlrq ghv lqwìuíwv olì ã xq uhfrxyuhphqw uhwdugì1

Xqh suhplëuh frqvìtxhqfh lqwìuhvvdqwh gh +43, hvw oh fdv rü oh uhfrxyuhphqw hq fdv gh

gìidxw hvw qxo1 Gdqv fh fdv od ydohxu gx wlwuh shxw vh uììfuluh +sxlvtxh ]| @ 3 srxu wrxw w, =

Y ~'f
| @ 4t|	��H

W+h3
U
A

|
Eo�nb��_�mJ|,

Fhwwh irupxoh v*lqwhusuëwh dlvìphqw sdu dqdorjlh ã od ydorulvdwlrq g*xq }ìur frxsrq1 Oh

sul{ vh frpsruwh frpph vl oh wlwuh ìwdlw xq }ìur0frxsrq grqw oh wdx{ vsrw ydxgudlw +u|.�|,1

Fh fdv sduwlfxolhu grqqh wrxw vrq vhqv ã o*dsshoodwlrq gh wdx{ lqvwdqwdqì gh gìidxw txh o*rq

grqqh dx surfhvvxv �1 Rq yrlw txh txdqg � glyhujh yhuv o*lq�ql/ Y| whqg yhuv 3/ fh txl dqqrqfh

txh oh pdufkì dqwlflsh xq gìidxw lpplqhqw gh o*ìphwwhxu1

Sodêrqv qrxv gdqv oh fdv rü u @ 3 hw ] @ 31 Rq d doruv =

Y| @ H
W+4tA	��mJ|, @ S

W+W ? � mJ|,

Oh sul{ gh od ghwwh v*lghqwl�h doruv ã fh txh o*rq shxw dsshohu od suredelolwì gh qrq gìidxw

dydqw pdwxulwì +rx hqfruh od suredelolwì gh vxuylh,1 Hq xwlolvdqw +43, rq rewlhqw doruv xqh

uhodwlrq hqwuh od suredelolwì gh vxuylh hw oh surfhvvxv � =

S
W+W ? � mJ|, @ 4t|	��H

W+h3
U
A

|
b�_�mJ|,
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Oh fdv rü oh wdx{ gh uhfrxyuhphqw hvw ìjdo ã xqh frqvwdqwh � A 3 grqqh ghv uìvxowdwv

prlqv lqwxlwliv =

Y ~'B
| @ 4t|	��=�= hE|H

W+

] A

|

hE3�
� ��=gxmJ|, . Y ~'f

|

Rq shxw frpsduhu fhwwh h{suhvvlrq dyhf fhooh txh o*rq gìulyhudlw gh +:, =

Y ~'B
| @ �E|H

W+E3�
� 4t|	�$A�mJ|, . Y ~'f

|

Hq lghqwl�dqw fhv ghx{ ìjdolwìv lo ylhqw =

4t|	��=H
W+

] A

|

�=h3
U
�

|
or_r=

C�|
�

Cx
=gxmJ|, @ 4t|	��H

W+�=h3
U
�

|
or_r4t�$A�mJ|,

rü o*rq d srvì

�|
� @ 4� h3

U
�

|
br_r

Fh surfhvvxv/ txl sduw gh o*lqvwdqw w/ shxw v*lqwhusuìwhu frpph xqh lqwhqvlwì gh vxuylh

vdfkdqw tx*lo q*| d sdv hx gìidxw hq w1 Vhorq txh � uhvwh idleoh hw vwdeoh rx elhq tx*lo vrlw ìohyì

hw furlvvdqw/ oh surfhvvxv uhvwhud surfkh gh 4 +idleoh suredelolwì gh gìidxw, rx elhq whqgud

yhuv 3 +vxuylh gh soxv hq soxv frpsurplvh,1 Uhpdutxrqv txh vxu fkdfxqh gh vhv wudmhfwrluhv/

fh surfhvvxv hvw gìfurlvvdqw1

Vl rq vh sodfh ã xq whpsv w rü oh gìidxw q*d sdv hx olhx +grqf 4t|	�� @ 4, doruv oh

ghx{lëph whuph gh o*ìjdolwì suìfìghqwh v*lqwhusuíwh frpph oh sul{ g*xq wlwuh txl sd|hud �

ã xqh gdwh � doìdwrluh vl fhwwh gdwh vxuylhqw dydqw W 1 G*dsuëv fhwwh ìjdolwì/ fh sul{ shxw

v*lqwhusuìwhu frpph o*hvsìudqfh g*xqh vrpph gh sdlhphqwv +ohv whuphv �=h3
U
�

|
or_r, srqgìuìh

sdu xqh �pruwdolwì lqvwdqwdqìh� +uhsuìvhqwìh sdu oh whuph Y�|
�

Y�
w,1 Rq uhpdutxhud txh vl rq

dydlw fkrlvlw xq � frqvwdqw/ oh ulvtxh gh fuìglw dxudlw ìwì frpsoëwhphqw ìydoxì sdu od grqqìh

gh fh � txl �{hudlw od iruph gh �|
� hw gh Y ~'f

| > oh vhxo dvshfw doìdwrluh uìvlghudlw doruv gdqv

oh surfhvvxv gx wdx{ vsrw +rq d gìmã �{ì oh uhfrxyuhphqw frpph ìwdqw frqvwdqw,1

Fhv txhotxhv uhpdutxhv qrxv prqwuhqw txh oh ghjuì gh frpsoh{lwì ghv prgìolvdwlrqv

hqylvdjhdeohv vhud lqwlphphqw olì dx{ vsìfl�fdwlrqv irupxoìhv vxu oh frxsoh gh surfhvvxv
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i]|> �|j dlqvl tx ã vrq olhq dyhf oh surfhvvxv gx wdx{ vdqv ulvtxh lqvwdqwdqì +hq whuph gh

gìshqgdqfh frqglwlrqqhooh,1

51518 O*k|srwkëvh K = xqh k|srwkëvh g*lqyduldqfh gh od sursulìwì gh pdu0
wlqjdolwì

Ohv prgëohv ã lqwhqvlwì rqw od sduwlfxodulwì g*lpsrvhu ghv uìvxowdwv frqglwlrqqhoohphqw ã xqh

lqirupdwlrq prgìolvìh sdu xqh �owudwlrq +J, txl q*hvw sdv od �owudwlrq xvxhooh gh sul{ xwlolvìh

hq jìqìudo hq �qdqfh1 Fhod shxw srvhu sureoëph oruvtxh o*rq fkhufkh ã lqfoxuh od wkìrulh gx

ulvtxh gh fuìglw gdqv xqh wkìrulh soxv jìqìudoh1 Dlqvl/ vl ohv uìvxowdwv whov txh od irupxoh

+43, vhpeohqw sduwlfxolëuhphqwv lqwìuhvvdqwv/ lov vrxoëyhqw oh sureoëph gh od prgìolvdwlrq

gh u| rx gh wrxwhv dxwuhv yduldeohv xvxhoohv frpph sdu h{hpsoh oh surfhvvxv gh sul{ g*xqh

dfwlrq1 Ohv prgëohv gh wdx{ rx oh prgëohv gh Eodfn0Vfkrohv rqw wrxv ìwì vsìfl�ìv gdqv od

�owudwlrq eurzqlhqqh ghv sul{/ f*hvw ã gluh lfl od �owudwlrq I1 Ru lfl ulhq qh qrxv dvvxuh ã

sulrul txh ohv gl�xvlrqv hpsor|ìhv srxu fhv prgëohv dlhqw hqfruh od píph orl gdqv od �owudwlrq

J1 F*hvw srxutxrl lo shxw vhpeohu qdwxuho/ dydqw wrxwh vsìfl�fdwlrq ghv surfhvvxv i]|> �|j/
gh fkhufkhu ã rewhqlu ghv uìvxowdwv srxu ohvtxhov ohv hvsìudqfhv frqglwlrqqhoohv xwlolvìhv srxu

ohv ydorulvdwlrqv vrlhqw uhodwlyhv ã I1

Srxu fhod/ lo vx!w g*lqwurgxluh xqh k|srwkëvh/ dsshoìh k|srwkëvh K/ txl lpsoltxh txh

wrxwh I0pduwlqjdoh hvw xqh J0pduwlqjdoh1 Fhwwh k|srwkëvh shxw vh irupxohu gh gl�ìuhqwhv

pdqlëuhv/ wrxwhv ìtxlydohqwhv/ grqw fhooh0fl shxw vhpeohu od soxv lqwìuhvvdqwh gx srlqw gh yxh

gx ulvtxh gh fuìglw =

srxu wrxw 3 ? x � w S
W+� � xmI|, @ S

W+� � xmI", +44,

Fhwwh k|srwkëvh vhpeoh srxyrlu v*lqwhusuìwhu gh od pdqlëuh vxlydqwh = vl ã xqh gdwh w rq

v*lqwìuhvvh ã o*ìyëqhphqw �oh gìidxw hvw vxuyhqx lo | d txhotxhv mrxuv�/ doruv o*revhuydwlrq ghv

sul{ qh qrxv hq dssuhqgud sdv soxv �ghpdlq� tx*hooh qh qrxv hq dssuhqg dxmrxug*kxl1 Rq idlw

dssho gh idêrq lpsolflwh ã od qrwlrq g*h!flhqfh ghv pdufkìv1 G*dsuëv +44,/ vl oh gìidxw d gìmã
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hx olhx ohv sul{ uh ëwhqw gìmã wrxwh o*lqirupdwlrq glvsrqleoh vxu i� � xj hw qh v*hqulfklurqw
soxv g*lqirupdwlrqv qrxyhoohv ã fh vxmhw ã o*dyhqlu1 Fhwwh k|srwkëvh dvvxuh qrwdpphqw txh

wrxw prxyhphqw eurzqlhq gdqv od �owudwlrq I hvw dxvvl xq prxyhphqw eurzqlhq gdqv od

�owudwlrq J1 Dlqvl/ lo ghylhqw srvvleoh gh wudydloohu gh idêrq ìtxlydohqwh gdqv od �owudwlrq

eurzqlhqqh xvxhooh ghv sul{ I vdqv shuwh gh jìqìudolwì1

Fhwwh k|srwkëvh qh vh uhwurxyh sdv gh pdqlëuh h{solflwh gdqv wrxv ohv duwlfohv gh ulvtxh

gh gìidxw1 Gdqv fhuwdlqv fdv/ od vlpsolflwì ghv prgëohv shuphw gh qh sdv sdvvhu sdu +43, hw

gh idluh o*ìfrqrplh gh +44,/ fhshqgdqw fhwwh k|srwkëvh hvw reoljdwrluh gdqv oh fdguh gh 5 ghv

prgëohv txh qrxv doorqv suìvhqwhu = oh Gx!h hw Vlqjohwrq +4<<7, hw oh Pdgdq hw Xqdo +4<<;,1

Vrxv K/ oh wkìruëph suìfìghqw shxw vh uììfuluh dyhf oh surfhvvxv V| =

V| =@ hE|H
W+

] A

|

hE3�
� =]�=��=gx. hE3�

A mI|,

Frpph ohv surfhvvxv gh sul{ vrqw gì�qlv gdqv od �owudwlrq eurzqlhqqh/ V| qh vdxwh sdv

+sdu frqwlqxlwì gx prxyhphqw euzrqlhq, hw o*k|srwkëvh gh frqwlqxlwì idlwh suìfhghpphqw/

�V| @ 3/ hvw qìfhvvdluhphqw yìul�ìh1 Fh surfhvvxv hvw xqh I0pduwlqjdoh pdlv ìjdohphqw xqh

J0pduwlqjdoh g*dsuëv +44,1 Wrxv ohv gìyhorsshphqwv suìfìghqwv uhvwhqw grqf ydolghv vl fh

q*hvw txh oh fruroodluh v*ìfulw frqglwlrqqhoohphqw ã I| =

Y| @ 4t|	�� hE|H
W+

] A

|

hE3�
� =]�=��=gx. hE3�

A mI|, +45,

Rq d gh píph dyhf u @ 3 =

S
W+W ? � mI|, @ 4t|	��H

W+h3
U
A

|
b�_�mI|,

Rq vh sursrvh ã suìvhqw gh suìvhqwhu ohv k|srwkëvhv hw ohv uìvxowdwv ghv prgëohv gh

Mduurz hw Wxuqexoo +4<<8, hw gh Gx!h hw Vlqjohwrq +4<<;,/ fh txl qrxv shuphwwud g*dyrlu

ghv fkdpsv gh frpsdudlvrqv dyhf oh prgëoh gh Pdgdq hw Xqdo +4<<;, txh qrxv dyrqv ìwxglì

soxv hq gìwdlov1 Fhv prgëohv srxurqw íwuh gìulyìv gh od iruph jìqìudoh +45,

57



51519 Oh prgëoh gh Mduurz hw Wxuqexoo +4<<8,

Lo v*djlw gx suhplhu prgëoh ã lqwhqvlwì ã dyrlu ìwì sxeolì1 Gdqv fh prgëoh/ oh surfhvvxv gh

gìidxw fruuhvsrqg ã xq vlpsoh vdxw Srlvvrqlhq dx vhqv fodvvltxh gx whuph1 Fhod uhylhqw grqf

ã vxssrvhu txh oh wdx{ lqvwdqwdqì gh gìidxw hvw frqvwdqw gdqv oh whpsv hw ìjdo ã �1 Od

suredelolwì gh vxuylh ã 4 dq hvw grqf frqvwdqwh1 Fh w|sh gh prgìolvdwlrq hvw ã udssurfkhu

gx udwlqj ìplv sdu ohv djhqfhv gh qrwdwlrq = ã xq udwlqj grqqì fruuhvsrqg xqh suredelolwì

dqqxhooh gh idluh gìidxw/ fhwwh suredelolwì uhvwh frqvwdqwh wdqw txh oh udwlqj uhvwh frqvwdqw1

Pdwkìpdwltxhphqw fhwwh k|srwkëvh v*ìfulw =

hE| @ E|h
b|

Rq uhpdutxh txh o*rq d hq sduwlfxolhu =

4t|	��=S
W+W ? � mI|, @ h3bEA3|�

Od suredelolwì gh vxuylh +f*hvw ã gluh gh qrq gìidxw g*lfl ã o*ìfkìdqfh, suhqg xqh iruph

h{wuíphphqw vlpsoh1 G*dxwuh sduw/ oh prgëoh vxssrvh o*lqgìshqgdqfh hqwuh oh surfhvvxv ghv

wdx{ vsrw hw oh surfhvvxv gh gìidxw1 Qrxv uhylhqgurqv oruv gh od suìvhqwdwlrq gx prgëoh

Pdgdq hw Xqdo vxu ohv frqvìtxhqfhv gh fhwwh k|srwkëvh1

Hq fh txl frqfhuqh od prgìolvdwlrq gx wdx{ gh uhfrxyuhphqw/ ohv ghx{ dxwhxuv vxssrvhqw

txh txhotxh vrlw o*lqvwdqw gh gìidxw/ oh uhfrxyuhphqw fdslwdolvì dx wdx{ vdqv ulvtxh ydxgud

ã od gdwh W xqh iudfwlrq gìwhuplqlvwh � gx sdlhphqw surplv +4 lfl,1 Rq shxw uììfuluh fhwwh

k|srwkëvh vrxv od iruph vxlydqwh =

� @ ]�=h
U
A

�
or_r @ ]�EAE

3�
�

Hwdqw grqqì o*hqvhpeoh ghv k|srwkëvhv irupxoìhv/ +45, ghylhqw =

Y| @ 4t|	��H
W+E|=E

3�
A +�

] A

|

= h{s+��+x� w,,=�=gx. h{s+��+W � w,,,mI|,
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g*rü/ hq srvdqw E+w> W , @ HW+E|=E
3�
A mI|, oh sul{ hq w g*xq }ìur frxsrq vdqv ulvtxh

g*ìfkìdqfh W =

Y| @ 4t|	��=E+w> W ,=+�=+4� h3bEA3|�, . h3bEA3|�, +46,

Oh prgëoh gh Mduurz hw Wxuqexoo +4<<8, derxwlw grqf ã xqh irupxoh wuëv lqwxlwlyh vhorq

odtxhooh oh sul{ g*xq }ìur0frxsrq ulvtxì vh gìgxlw gx sul{ g*xq }ìur0frxsrq vdqv ulvtxh hq

oh pxowlsoldqw sdu o*hvsìudqfh vrxv od suredelolwì ulvtxh qhxwuh gx sd|0r� ã od pdwxulwì1 Rq

uhpdutxhud g*dxwuh sduw txh o*dydqwdjh gh fh prgëoh uìvlgh gdqv od vlpsolflwì gh o*ìtxdwlrq

gh wdul�fdwlrq dlqvl txh gdqv oh qrpeuh uhvwuhlqw gh sdudpëwuhv lqwurgxlwv1 Fhwwh irupxoh

shuphw qrwdpphqw g*derxwlu ã xqh irupxoh ihupìh srxu oh sul{ g*xq fdoo hxursìhq vxu oh

}hur0frxsrq ulvtxì1

5151: Oh prgëoh gh Gx!h hw Vlqjohwrq +4<<;,

O*ruljlqdolwì gh od prgìolvdwlrq sursrvìh sdu Gx!h hw Vlqjohwrq uhsrvh vxu od vsìfl�fdwlrq

gx surfhvvxv gh uhfrxyuhphqw1 Rq uhpdutxhud txh gdqv oh prgëoh gh Mduurz hw Wxuqexoo/ oh

wdx{ gh uhfrxyuhphqw hvw h{rjëqh hw lqgìshqgdqw gx surfhvvxv gh gìidxw1 Gx!h hw Vlqjohwrq

sursrvhqw gh vsìfl�hu xq wdx{ gh uhfrxyuhphqw hqgrjëqh/ f*hvw ã gluh gìshqgdqw hq sduwlh

gx surfhvvxv gh sul{1 Srxu fhod/ lov vxssrvhqw txh od shuwh hq fdslwdo oruv gx gìidxw hvw xqh

iudfwlrq O| +ìyhqwxhoohphqw doìdwrluh, gx surfhvvxv V|1 Fhwwh k|srwkëvh v*ìfulw =

]| @ +4� O|,V|

Hq lqwurgxlvdqw fhwwh k|srwkëvh gdqv od gìprqvwudwlrq gh +43,/ sdu ghv fdofxov vlplodluhv

hw hq vxssrvdqw +44, yìul�ìh rq duulyh doruv dx uìvxowdw vxlydqw =

Y| @ 4t|	��H
W+h{s+�

] A

|

+u� . O���,gxmI|, +47,

Fhwwh ydorulvdwlrq v*dvvlploh ã fhooh g*xq }ìur0frxsrq vdqv ulvtxh grqw rq dxudlw uhpsodfì

oh wdx{ vsrw sdu +u�.O���,1 Fh prgëoh grqqh hq sduwlfxolhu xqh lqwhusuìwdwlrq h{solflwh gx
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vsuhdg gh fuìglw = oh surfhvvxv +O|�|,1 G*dxwuh sduw o*ìtxdwlrq gh ydorulvdwlrq fl0ghvvxv odlvvh

hqfruh ehdxfrxs gh olehuwì txdqg ã od prgìolvdwlrq gh �/ gh O hw gh u1 Oh wdx{ lqvwdqwdqì

gh gìidxw hw oh uhfrxyuhphqw shxyhqw wuëv elhq v*hqylvdjhu wrxv ohv ghx{ vwrfkdvwltxhv hw

fruuìoìv dx wdx{ vdqv ulvtxh1

O*lgìh iruwh gh fh prgëoh hvw gh prqwuhu txh gdqv xqh gìpdufkh ã lqwhqvlwì/ oh vsuhdg

hvw wrxw dxwdqw gìshqgdqw gh od prgìolvdwlrq gh o*lqwhqvlwì � txh gh fhooh gx uhfrxyuhphqw

] hw tx*lo vhpeoh grqf looxvrluh g*hvwlphu ohv ghx{ hq wrxwh jìqìudolwì dyhf xq vhxo vsuhdg/ oh

pdufkì djuëjhdqw ohv ghx{1

G*xq srlqw gh yxh sudwltxh fh prgëoh shxw v*lpsoìphqwhu hq srvdqw O| @ O hw hq vsì0

fl�dqw xqh gl�xvlrq pdunrylhqqh +gh w|sh FLU sdu h{hpsoh, srxu oh surfhvvxv �1 Rq shxw

dxvvl lpdjlqhu frpph qrxv oh yhuurqv gdqv od vhfwlrq 6 idluh gìshqguh oh surfhvvxv �| g*xq

fhuwdlq qrpeuh gh yduldeohv g*ìwdwv yudlvhpeodeohphqw fruuìoìhv dx ulvtxh gh fuìglw1

5151; Oh prgëoh gh Pdgdq hw Xqdo +4<<;,1

Fh prgëoh/ txh o*rq ìwxglhud hq gìwdlov g*xq srlqw gh yxh gh o*lpsoìphqwdwlrq gdqv ohv

surfkdlqhv sduwlhv/ suìvhqwh ghv vlplolwxghv dyhf ohv ghx{ prgëohv suìfìghqwv1

K41 Frpph gdqv oh prgëoh gh Mduurz hw Wxuqexoo/ oh surfhvvxv gh gìidxw hvw vxssrvì

lqgìshqgdqw gx surfhvvxv gh wdx{ vsrw1 Vl rq udlvrqqh g*xq srlqw gh yxh khxulvwltxh/ lo

shxw sdudñwuh vxusuhqdqw gh surfìghu ã xqh whooh k|srwkëvh1 Vxssrvrqw tx*xqh hqwuhsulvh vrlw

frqiurqwìh ã xq sureoëph sdvvdjhu gh oltxlglwì o*hpsìfkdqw ã sulrul gh sd|hu ohv lqwìuíwv gh

vd ghwwh1 Gdqv xq frqwh{wh gh wdx{ edv/ rq shxw wuëv elhq hqylvdjhu xq uh�qdqfhphqw ã frxuw0

whuph shuphwwdqw g*rewhqlu ohv oltxlglwìv qìfhvvdluhv dx sdlhphqw gh vhv lqwìuíwv1 Sdu frqwuh/

gdqv o*k|srwkëvh rü ohv wdx{ vrqw wurs ìohyìv/ lo srxuudlw íwuh lpsrvvleoh srxu o*hqwuhsulvh

gh urxohu vd ghwwh1 Xq dxwuh fdv sduwlfxolhu hw wuëv lpsruwdqw hvw fhoxl ghv ìwdeolvvhphqwv

�qdqflhuv frpph ohv edqtxhv rx ohv dvvxudqfhv1 Vl rq frqvlgëuh o*h{hpsoh g*xqh frpsdjqlh

g*dvvxudqfh ylh txl d jdudqwl xq uhqghphqw plqlpxp ã vhv dvvxuìv/ oh wdx{ dxtxho vrqw
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sodfìv vhv dfwliv frqglwlrqqh iruwhphqw vd fdsdflwì ã krqruhu vhv hqjdjhphqwv hw mrxh vxu vd

suredelolwì gh gìidxw1 G*xqh pdqlëuh jìqìudoh/ lo qh sdudñw grqf sdv lpsrvvleoh txh ohv wdx{

frxuwv lq xhqw vxu oh surfhvvxv gh gìidxw1 Oh prgëoh shxw qìdqprlqv íwuh uììfulw vdqv fhwwh

k|srwkëvh frpph fhod hvw sursrvì gdqv od vxlwh gh fh pìprluh1

K51 Hq fh txl frqfhuqh oh uhfrxyuhphqw hq fdv gh gìidxw/ Pdgdq hw Xqdo vxssrvhqw txh

oh surfhvvxv =

\� =@ ]� h{s+

] A

�

urgv, @ ]�EAE
3�
�

hvw lqgìshqgdqw gx whpsv/ fh txl hq idlw xqh yduldeoh doìdwrluh txh qrxv qrwhurqv \ 1

Fhwwh k|srwkëvh vljql�h txh oh uhfrxyuhphqw hq fdv gh gìidxw �yx ã od gdwh W�/ f*hvw ã gluh

fdslwdolvì dx wdx{ vdqv ulvtxh/ hvw lqgìshqgdqw gx whpsv vrxv od suredelolwì ulvtxh qhxwuh1 Oh

pdufkì idlw grqf frpph v*lo qh v*lqwìuhvvdlw dx uhfrxyuhphqw hq fdv gh gìidxw tx*hq whuph

gh qxpìudluh gh od gdwh W 1 Fhwwh k|srwkëvh jìqìudolvh od prgìolvdwlrq gh Mduurz hw Wxuqexoo

gdqv oh vhqv rü � ghylhqw lfl xqh yduldeoh doìdwrluh \ / fh txl hvw soxv uìdolvwh1

K61 G*dxwuh sduw fhwwh yduldeoh doìdwrluh \ hvw vxssrvìh lqgìshqgdqwh gx surfhvvxv

+u|,|Nf1 Fhwwh k|srwkëvh vhpeoh ã qrwuh vhqv wrxw dxvvl glvfxwdeoh txh o*k|srwkëvh g*lqgìshq0

gdqfh gh � hw gh u= Hq h�hw/ hq fdv gh gìidxw/ od ydohxu ghv dfwliv g*xqh hqwuhsulvh plvh hq

oltxlgdwlrq mxglfldluh shxw íwuh d�hfwìh sdu ohv frqglwlrqv gx pdufkì gh o*hpsuxqw1 Rq shxw

wuëv elhq hqylvdjhu txh oh qlyhdx ghv wdx{ lq xh vxu od yljxhxu gx pdufkì lpprelolhu hw

sdu od píph rffdvlrq vxu od ydohxu oltxlgdwlyh ghv dfwliv frusruhov gh o*hqwuhsulvh1 Fhfl hvw

elhq vþu g*dxwdqw soxv yudl hq fh txl frqfhuqh ohv ìwdeolvvhphqwv �qdqflhuv grqw dfwliv hw

sdvvliv vrqw odujhphqw gìshqgdqwv gx qlyhdx ghv wdx{ g*lqwìuíw1 Od dxvvl/ frpph srxu K4/

qrxv prqwurqv tx*lo hvw srvvleoh gh uììfuluh xq prgëoh suìvhqwdqw ohv píphv dydqwdjhv vdqv

irupxohu fhwwh k|srwkëvh1

O*k|srwkëvh K5 shuphw gh uìfuluh o*ìtxdwlrq gh ydorulvdwlrq +45, vrxv od iruph vxlydqwh =

Y| @ 4t|	��H
W+

] A

|

\ +E|E
3�
A ,+�3�� �|,=��=gx. +E|E

3�
A ,+�3�A �|,mI|, +48,
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g*rü/ frpswh0whqx ghv k|srwkëvhv g*lqgìshqgdqfh =

Y| @ 4t|	��H
W+E|E

3�
A mI|,^HW+\ ,HW+

] A

|

+�3�� �|,=��=gxmI|, . HW++�|�
3�
A ,mI|,`

Lo uhvwh doruv ã frqvwdwhu txh HW+E|E
3�
A mI|, hvw oh sul{ g*xq }ìur0frxsrq vdqv ulvtxh gh

pdwxulwì W hw txh g*dxwuh sduw/ o*lqwìjudoh vh fdofxoh h{solflwhphqw hw ydxw +4 � �|�
3�
A , @

4� h{s+� U A
|
��gx,1 Rq d grqf =

Y| @ 4t|	��E+w> W ,^H
W+h{s+�

] A

|

��gx,mI|, . +4� HW+h{s+�
] A

|

��gx,mI|,,HW+\ ,`

Vl rq vh sodfh ã xq whpsv w dqwìulhxu dx gìidxw/ rq gì�qlw doruv =

I +w> W , =@ S
W+W ? � mI|, @ H

W+h{s+�
] A

|

��gx,mI|, +49,

od suredelolwì gh vxuylh srxu xqh ghwwh g*ìfkìdqfh W ã od gdwh w1 Rq rewlhqw doruv xqh

h{suhvvlrq gx sul{ gh od ghwwh hq irqfwlrq gh od suredelolwì gh vxuylh hw gh o*hvsìudqfh gh

uhfrxyuhphqw vrxv SW =

Y +w> W , @ E+w> W ,^I +w> W , . +4� I +w> W ,,HW+\ ,` +4:,

Fhwwh irupxoh gh ydorulvdwlrq hvw wuëv surfkh gdqv o*hvsulw gh fhooh rewhqxh sdu Mduurz

hw Wxuqexoo1 Hooh od jìqìudolvh qìdqprlqv dyhf xq uhfrxyuhphqw hw xqh suredelolwì gh gìidxw

wrxv ghx{ doìdwrluhv1

Srxu elhq phwwuh hq ìylghqfh ohv sdudpëwuhv sursuhv dx gìidxw/ ohv dxwhxuv sursrvhqw gh

wudydloohu dyhf od yduldeoh =

Z +w> W , =@
Y +w> W ,

E+w> W ,

Sdu devhqfh g*rssruwxqlwì g*duelwudjh/ Z +w> W , shxw v*dvvlplohu dx sul{ g*xq frqwudw

iruzdug g*ìfkìdqfh W vxu od ghwwh ulvtxìh gh píph ìfkìdqfh= Qrwrqv fhshqgdqw txh o*dqdorjlh
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q*hvw sdv sulprugldoh hw tx*lo hvw vxuwrxw lpsruwdqw gh uhpdutxhu txh o*rq rewlhqw xqh uhodwlrq

hqwuh xqh yduldeoh revhuydeoh hw ghv sdudpëwuhv txh o*rq fkhufkh ã hvwlphu =

Z +w> W , @ I +w> W , . +4� I +w> W ,,HW+\ , +4;,

Ohv k|srwkëvhv idlwhv rqw grqf shuplv gh vìsduhu gdqv od irupxoh gh ydorulvdwlrq ohv ghx{

frpsrvdqwhv doìdwrluhv gx ulvtxh gh fuìglw = oh ulvtxh gh vxuyhqdqfh sxu gx gìidxw/ frqwhqx

gdqv od suredelolwì gh vxuylh I +w> W ,/ hw ohv whuphv gx uhfrxyuhphqw \ 1 Qìdqprlqv/ frpph

od irupxoh +47, gx prgëoh gh Gx!h hw Vlqjohwrq +4<<;, oh prqwuh elhq/ xqh vlpsoh vìulh gh

vsuhdgv qh shuphw sdv gh glvwlqjxhu hw grqf g*hvwlphu fhv ghx{ frpsrvdqwhv gx ulvtxh gh

fuìglw1

O*ruljlqdolwì gh od gìpdufkh gh Pdgdq hw Xqdo uhsrvh doruv vxu o*lgìh txh vl ghx{ ghwwhv gh

píph ìfkìdqfh suìvhqwhqw ã wrxwh gdwh od píph suredelolwì gh vxuylh pdlv ghv hvsìudqfhv gh

uhfrxyuhphqw gl�ìuhqwhv/ lo hvw doruv srvvleoh g*hvwlphu vìsduìphqw ohv whuphv gh gìidxw sxu

+I +w> W ,, hw ohv whuphv gh uhfrxyuhphqw \ 1 F*hvw hq sduwlfxolhu oh fdv txdqg xqh hqwuhsulvh

ìphw srxu xqh píph ìfkìdqfh ghx{ w|shv gh ghwwhv = o*xqh vhqlru hw o*dxwuh mxqlru1 Fhv

ghwwhv vh glvwlqjxhqw sdu oh idlw txh vl o*ìphwwhxu idlw gìidxw/ ohv reoljdwdluhv vhqlru rqw

sulrulwì devroxh +hq wkìrulh, vxu ohv gìwhqwhxuv gh ghwwh mxqlru srxu oh uhperxuvhphqw1 Vl

od oltxlgdwlrq gh o*hqwuhsulvh qh shuphw sdv xq uhperxuvhphqw lqwìjudo gh od ghwwh vhqlru/

ohv reoljdwdluhv mxqlru qh uìfxsìuhurqw ulhq1 Rq vh uhwurxyh doruv h{dfwhphqw gdqv oh fdv

gh ghx{ wlwuhv d|dqw od píph suredelolwì gh gìidxw pdlv ghv hvsìudqfhv gh uhfrxyuhphqw

gl�ìuhqwhv1 Xq uìvxowdw lghqwltxh srxuudlw íwuh rewhqx hq uhjdugdqw xq erqg ulvtxì dyhf xq

gìulyì gh fuìglw d|dqw frpph vrxv0mdfhqw fh erqg1 Qìdqprlqv/ ohv sul{ gh fhv gìulyìv qh

vrqw sdv ã o*khxuh dfwxhooh vx!vdpphqw �deohv srxu srxyrlu íwuh xwlolvìv hq wrxwh frq�dqfh1

Ohv wudqvdfwlrqv vxu fhv qrxyhdx{ surgxlwv frqfhuqhqw hqfruh ghv prqwdqwv idleohv hw vrqw

uhodwlyhphqw uduhv1
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Vl rq qrwh \ oh wdx{ gh uhfrxyuhphqw joredo gh od ghwwh gh od �uph hq fdv gh gìidxw hw t

od ghqvlwì gh od orl gh \ vrxv SW> lo h{lvwh doruv ghx{ irqfwlrqv gìwhuplqlvwhv V hw M h{sulpdqw

ohv wdx{ gh uhfrxyuhphqw uhvshfwliv ghv ghx{ ghwwhv hq fdv gh gìidxw whoohv txh +4;, sxlvvh

v*ìfuluh =

Z7+w> W , @ I +w> W , . +4� I +w> W ,,
] �

f
V+|,t+|,g| +4<,

Za+w> W , @ I +w> W , . +4� I +w> W ,,
] �

f
M+|,t+|,g| +53,

D o*dlgh gh fhv ghx{ ìtxdwlrqv rq shxw ìolplqhu I +w> W , hw ìfuluh =

Z7+w> W ,�Za+w> W ,

4�Za+w> W ,
@

U �
f +V+|,� M+|,,t+|,g|U �
f +4� M+|,,t+|,g|

+54,

Fhwwh ìtxdwlrq grlw shuphwwuh g*hvwlphu o*dpsohxu gh gìidxw �ulvtxh qhxwuh�/ f*hvw ã gluh od

glvwulexwlrq gh \ vrxv SW1 Xqh irlv o*dpsohxu gh gìidxw hvwlpìh/ rq hq gìgxlw ohv suredelolwìv

gh vxuylh lqgxlwhv ã o*dlgh gh +4<, rx gh +53,1 Rq vh uìiìuhud vrxyhqw dx whuph gh jdxfkh gh

o*ìjdolwì +54, vrxv oh whuph gh vsuhdg uhodwli1 Hq h�hw/ fhwwh judqghxu wudgxlw o*dpsohxu gx

vsuhdg mxqlru0vhqlru sdu udssruw dx vsuhdg vhqlru0vdqv ulvtxh1

Rq shxw doruv uhqwuhu gdqv xqh ghx{lëph ìwdsh olìh ã od prgìolvdwlrq gh o*lqwhqvlwì � hw ã

vrq hvwlpdwlrq1 Hq fh txl frqfhuqh od prgìolvdwlrq gx wdx{ lqvwdqwdqì gh gìidxw/ Pdgdq hw

Xqdo vh udssurfkhqw gh Gx!h hw Vlqjohwrq gdqv od phvxuh rü oh surfhvvxv � hvw vwrfkdvwltxh1

Fh fdudfwëuh vwrfkdvwltxh hvw lqwurgxlw sdu xqh uhodwlrq irqfwlrqqhooh uholdqw � ã xq yhfwhxu

gh yduldeohv g*ìwdw vsìfl�txh +v|,|Nf wudgxlvdqw od vrolglwì �qdqflëuh gh o*ìphwwhxu =

�| @ !+w> v|,

I +w> W , @ H
W+h{s+�

] A

|

!+x> v�,gx,mI|,

gv| @ �+w> v|,gw. �+w> v|,
�gZ|
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Oh fdudfwëuh vwrfkdvwltxh gh �| hvw olì dx idlw txh v| vxlw xqh gl�xvlrq pdunrylhqqh1 Sdufh

tx*lo fkhufkh ã uholhu od suredelolwì gh gìidxw ã xqh lqirupdwlrq vsìfl�txh ã od vrolglwì �qdq0

flëuh gh o*hqwuhsulvh/ oh prgëoh gh Pdgdq hw Xqdo vhpeoh grqf yrxorlu uìfrqflolhu o*dssurfkh

gh Phuwrq hw ohv dssurfkhv ã lqwhqvlwì1

5151< Uììfulwxuh gx prgëoh gh Pdgdq hw Xqdo +4<<;, ã o*dlgh gh od sur0
edelolwì iruzdug qhxwuh

Ohv k|srwkëvhv K4 hw K6 irupxoìhv sdu Pdgdq hw Xqdo shuphwwhqw gh vìsduhu ohv ghx{ frp0

srvdqwhv gx ulvtxh vrxv od suredelolwì ulvtxh qhxwuh hw grqf hq suhqdqw ghx{ ghwwhv gh ghx{

vhqlrulwìv gl�ìuhqwhv g*hvwlphu vìsduìphqw fhv ghx{ frpsrvdqwhv1 Qìdqprlqv/ qrxv dyrqv yx

txh fhv k|srwkëvhv vrqw iruwhv hw vrqw ghv olplwhv lpsruwdqwhv gx prgëoh1 Qrxv prqwurqv

lfl txh fhv ghx{ k|srwkëvhv shxyhqw srxuwdqw íwuh ìylwìhv hq h�hfwxdqw xq fkdqjhphqw gh

qxpìudluh/ whfkqltxh vxjjìuìh sdu Jhpdq/ Ho Ndurxl hw Urfkhw +4<<8, srxu vh gìedudvvhu

ghv sureoëphv gh fruuìodwlrq dyhf oh surfhvvxv gh wdx{ vdqv ulvtxh gdqv ohv irupxohv gh ydorul0

vdwlrq1 Dx olhx gh suhqguh frpph qxpìudluh E| @ h{s+� U |f urgv, frpph vrxv od suredelolwì
ulvtxh qhxwuh/ rq suhqg oh sul{ g*xq }ìur0frxsrq vdqv ulvtxh E+w> W ,1

Od suredelolwì iruzdug qhxwuh uhodwlyh ã W qrwìh TA hvw gì�qlh frpph od suredelolwì txl

uhqg pduwlqjdoh oh surfhvvxv +�E|cA �
�|

,1 Rq d dlqvl srxu xq  x{ doìdwrluh [r Ir0phvxudeoh =

H'6

+[rmI|, @ HW+[r

E+v>p,

Er

E|

E+w>p,
,

Rq uhsuhqg o*ìtxdwlrq +48, gh ydorulvdwlrq rü vhxoh o*k|srwkëvh K5 d ìwì xwlolvìh =

Y| @ 4t|	��H
W++E|E

3�
A ,+

] A

|

\ +�3�� �|,=��=gx. +�3�A �|,,mI|,

Hq lqwurgxlvdqw od suredelolwì iruzdug qhxwuh TA / rq rewlhqw =

Y| @ 4t|	��H
'A

+
E+w> W ,

E+W> W ,
+

] A

|

\ +�3�� �|,=��=gx. +�3�A �|,,mI|,
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Ru frpph E+w> W , hvw I|0phvxudeoh hw E+W> W , @ 4/ rq d =

Y| @ 4t|	��E+w> W ,+H
'A

+\

] A

|

+�3�� �|,=��=gxmI|, . H'A

+�3�A �|mI|,

/
Y| @ 4t|	��=E+w> W ,=+I

'A

+w> W , . +4� I'A

+w> W ,,=H'
A

+\ mI|,, +55,

rü

I'A

+w> W , =@ S
'A

+W ? � mI|, @ H
'A

+h{s+�
] A

|

��gx,mI|, +56,

hvw od suredelolwì gh vxuylh vrxv od suredelolwì iruzdug qhxwuh hw qrq soxv vrxv od suredelolwì

ulvtxh qhxwuh1 Z +w> W , v*ìfulw hq gì�qlwlyh =

Z +w> W , @ I'A

+w> W , . +4� I'A

+w> W ,,=H'
A

+\ mI|, +57,

Od irupxoh gh ydorulvdwlrq +57, hvw ìtxlydohqwh ã fhooh sursrvìh sdu Pdgdq hw Xqdo +4<<;,

pdlv dyhf od suredelolwì gh vxuylh hw oh wdx{ gh uhfrxyuhphqw h{sulpìv vrxv od suredelolwì

iruzdug qhxwuh1 Hooh vìsduh elhq ohv ghx{ frpsrvdqwhv gx ulvtxh gh gìidxw hw shuphw gh fhwwh

idêrq o*xwlolvdwlrq gh od píph pìwkrgh srxu ohv hvwlphu ã sduwlu gx vsuhdg uhodwli1

Od vhfwlrq 6 hvw frqvdfuìh ã o*ìwxgh hw o*hvwlpdwlrq gh o*dpsohxu gh gìidxw/ dlqvl tx*ã

o*hvwlpdwlrq ghv suredelolwìv gh gìidxw1 Od gìpdufkh hvw doruv ìtxlydohqwh/ txh o*rq idvvh

ohv k|srwkëvhv g*lqgìshqgdqfh rx qrq vxu oh surfhvvxv gh wdx{ vsrw1 Od gl�ìuhqfh uìvlgh

xqltxhphqw gdqv oh idlw txh ohv sdudpëwuhv hvwlpìv rqw vrlw xqh vljql�fdwlrq vrxv od suredelowì

ulvtxh qhxwuh/ vrlw vrxv od suredelolwì iruzdug qhxwuh1

Od vhfwlrq 7 frqfhuqhud od prgìolvdwlrq gh od suredelolwì gh vxuylh ã wudyhuv od vsìfl�fdwlrq

gh o*lqwhqvlwì1 F*hvw ã fh qlyhdx txh oh sureoëph gh od suredelolwì gh uìiìuhqfh vh srvhud ã

qrxyhdx1
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61 Prgìolvdwlrq gh o*dpsohxu gh gìidxw

614 Prgëoh sursrvì sdu Pdgdq hw Xqdo

Srxu soxv gh foduhwì/ qrxv frqvlgìuhurqv txh ohv k|srwkëvhv K4 hw K6 vrqw yìul�ìhv hw txh

qrxv hvwlprqv ohv sdudpëwuhv gx wdx{ gh uhfrxyuhphqw hw ohv suredelolwìv gh vxuylh vrxv od

suredelolwì ulvtxh qhxwuh1 Od pìwkrgrorjlh hw ohv uìvxowdwv vhudlhqw devroxphqw lghqwltxhv vl

rq uhwhqdlw od irupxoh gh ydorulvdwlrq +57, xwlolvdqw od suredelolwì iruzdug qhxwuh1 Lo idxgudlw

gdqv fh fdv lqwhusuìwhu od orl gx wdx{ gh uhfrxyuhphqw frpph ìwdqw vsìfl�ìh vrxv fhwwh

suredelolwì hw frqvlgìuhu ghv suredelolwìv gh vxuylh iruzdug qhxwuh1

61414 Vsìfl�fdwlrq ghv irqfwlrqv gh uhfrxyuhphqw

O*hvwlpdwlrq gh o*dpsohxu gh gìidxw uhsrvh vxu o*ìtxdwlrq +54, txl qh gìshqg soxv gh od

suredelolwì gh gìidxw pdlv xqltxhphqw gx wdx{ gh uhfrxyuhphqw1

Fh wdx{ hvw prgìolvì sdu od yduldeoh doìdwrluh \ / gh ghqvlwì ulvtxh qhxwuh t+|,1 Hooh

uhsuìvhqwh oh prqwdqw uhfrxyuì hq fdv gh gìidxw srxu xq iudqf gh ghwwh frqwudfwìh1 Od ydohxu

sulvh sdu \ qh wlhqw grqf sdv frpswh gh od vwuxfwxuh gh od ghwwh/ hw qrwdpphqw gx qlyhdx

gh vìqlrulwì ghv gl�ìuhqwhv fuìdqfhv = lo v*djlw g*xqh ydohxu pr|hqqh gh uhfrxyuhphqw1 Rq

vxssrvh pdlqwhqdqw txh od ghwwh gh o*hqwuhsulvh vh gìfrpsrvh hq ghx{ w|shv gh wlwuhv/ vhqlru

hw mxqlru1 Rq d grqf =

| @ sr|V+|, . +4� sr|,M+|, +58,

rü V+|, hw M+|, vrqw ohv irqfwlrqv gh uhperxuvhphqw ghv ghwwhv vhqlru hw mxqlru hq fdv

gh gìidxw srxu xq wdx{ gh uhfrxyuhphqw pr|hq gh | hw sr| od sursruwlrq gh ghwwh vhqlru ã

o*lqvwdqw w1

Lo frqylhqw gdqv xq suhplhu whpsv gh vsìfl�hu od iruph ghv irqfwlrqv gh uhperxuvhphqw1

Rq vxssrvhud tx*lo idxw txh od ghwwh vhqlru vrlw hqwlëuhphqw uhperxuvìh dydqw txh ohv gìwhq0

whxuv gh ghwwh mxqlru sxlvvhqw frpphqfhu ã íwuh uhperxuvìv1 Rq dssoltxh dlqvl od uëjoh gh
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vwulfwh sulrulwì gh od ghwwh vhqlru vxu od ghwwh mxqlru1 Fhod vh wudgxlw sdu =

V+|> sr|, @Plq+
|

sr|
> 4,

hw

M+|> sr|, @Pd{+
| � sr|
4� sr| > 3,

Oh uhfrxyuhphqw gx gìwhqwhxu ghwwh vhqlru hvw grqf ìtxlydohqw dx sd|0r� gx yhqghxu

g*xq sxw vxu oh uhfrxyuhphqw pr|hq gh sul{ 4 hw gh frxuv g*h{huflfh sr|1 Oh uhfrxyuhphqw

gx gìwhqwhxu gh ghwwh mxqlru hvw txdqw ã oxl ìtxlydohqw dx sd|0r� g*xq dfkhwhxu gh fdoo vxu

oh uhfrxyuhphqw pr|hq gh frxuv g*h{huflfh sr| hq txdqwlwì �
�3Rr|

1

Lo idxw sdu dloohxuv fkrlvlu od ghqvlwì gh suredelolwì t+|, hq uhvshfwdqw xq fhuwdlq qrpeuh

gh frqwudlqwhv1 Wrxw g*derug/ od yduldeoh \ ydulh hqwuh 3 hw 41 Gh soxv/ od pr|hqqh hw od

yduldqfh shxyhqw íwuh olìhv gh od idêrq vxlydqwh = ã phvxuh txh od pr|hqqh vh udssurfkh gh 4

rx gh 3/ od yduldqfh whqg yhuv 31 Fhwwh frqwudlqwh wudgxlw oh idlw txh oruvtxh oh pdufkì dqwlflsh

xqh idloolwh wuëv judyh +uhfrxyuhphqw pr|hq qxo, rx xqh idleoh idloolwh +uhfrxyuhphqw pr|hq

surfkh gh 4,/ lo oh idlw gh idêrq frqfhqvxhooh/ grqf od yduldqfh gh \ hvw doruv wuëv idleoh1

Pdgdq hw Xqdo sursrvhqw g*xwlolvhu od idplooh gh orl Eìwd txl uìsrqg ã fhv ì{ljhqfhv1 Vd

ghqvlwì hvw grqqìh sdu =

t+|>�> �, @
�+�. �,

�+�,�+�,
|k3�+4� |,q3�

dyhf � od irqfwlrq Jdppd1 O*hvsìudqfh g*xqh whooh yduldeoh ydxw p @ �@+� . �, hw vd

yduldqfh y @p+4�p,@+4 . �. �,1 Lo hvw lqwìuhvvdqw gh frqvhuyhu p frpph sdudpëwuh fdu

lo uhsuìvhqwh oh qlyhdx pr|hq gh uhfrxyuhphqw dwwhqgx vxu od ghwwh/ sdudpëwuh hvvhqwlho1 Oh

vhfrqg sdudpëwuh uhwhqx hvw � @ �. �1

Rq shxw pdlqwhqdqw uììfuluh o*ìtxdwlrq +54, txl olh oh vsuhdg uhodwli ã o*dpsohxu gh gìidxw=

Z7+w> W ,�Za+w> W ,

4�Za+w> W ,
@

p� U �
Rr|

M+|> sr|,t+|>p�> +4�p,�,g|

sr+4�
U �
Rr|

M+|> sr|,t+|>p�> +4�p,�,g|,
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O*ìtxdwlrq qh gìshqg txh gh M / fh txl shuphw gh q*lqwìjuhu tx*ã sduwlu gh sr|/ fhwwh

irqfwlrq ìwdqw qxooh vlqrq1 Hq srvdqw �L+sr|>p>�, o*hvsìudqfh gh uhfrxyuhphqw g*xq }ìur0

frxsrq gh w|sh X @ M>V hq fdv gh gìidxw/ rq rewlhqw =

Z7+w> W ,�Za+w> W ,

4�Za+w> W ,
@

p��a+sr|>p>�,

sr+4��a+sr|>p>�,,
+59,

Lo hvw lqwìuhvvdqw gh v*duuíwhu lfl srxu ìwxglhu ohv lpsolfdwlrqv gh fhwwh ìtxdwlrq vxu od

ydohxu gx vsuhdg uhodwli hq irqfwlrq gh o*ìyroxwlrq ghv sdudpëwuhv1 Oh vsuhdg uhodwli ìwdqw

oh udssruw hqwuh oh vsuhdg mxqlru0vhqlru hw oh vsuhdg vdqv ulvtxh0mxqlru/ lo vhud g*dxwdqw soxv

judqg txh od ghwwh vhqlru hvw surwìjìh sdu udssruw ã od ghwwh mxqlru1 Rq shxw g*derug uhjdughu

frpphqw ìyroxhqw frqmrlqwhphqw �7+sr|>p> �, hw �a+sr|>p>�,/ ohv wdx{ gh uhfrxyuhphqw ghv

ghx{ ghwwhv/ hq irqfwlrq gx qlyhdx gh sr1 Rq d sulv srxu oh judskltxh vxlydqw p @ 3> 71
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Uhfrxyuhphqw pr|hq ghv ghwwhv vhqlru hw mxqlru hq irqfwlrq gh sr

Vl od ghwwh vhqlru hvw hq idleoh sursruwlrq/ hooh vh wurxyh surwìjìh1 Hq uhydqfkh/ vl fhwwh

sursruwlrq hvw iruwh/ od ghwwh vhqlru hvw shx surwìjìh1 Gdqv fhwwh ghuqlëuh frq�jxudwlrq/ oh

gìwhqwhxu gh ghwwh mxqlru shxw frqvlgìuhu tx*lo qh yd ulhq wrxfkhu1 Oh vsuhdg uhodwli/ txl hvw

od yduldeoh revhuyìh/ vhud grqf g*dxwdqw soxv idleoh tx*lo | d gh ghwwh vhqlru1
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Rq v*lqwìuhvvh pdlqwhqdqw ã o*lq xhqfh ghv sdudpëwuhv gh od orl gx wdx{ gh uhfrxyuhphqw

vxu oh vsuhdg uhodwli1 Lo v*djlw gh gìwhuplqhu frpphqw fhwwh grqqìh ìyroxh hq irqfwlrq gh od

pr|hqqh hw gh od yduldqfh gx wdx{ gh uhfrxyuhphqw1

Rq qrwh txh srxu xqh vwuxfwxuh gh ghwwh �{ìh/ oh vsuhdg uhodwli hvw g*dxwdqw soxv idleoh txh

o*hvsìudqfh gh uhperxuvhphqwp hvw edvvh1 Fhfl hvw frqiruph ã o*lqwxlwlrq = vl ohv lqyhvwlvvhxuv

v*dwwhqghqw hq fdv gh gìidxw ã xq idleoh uhfrxyuhphqw/ o*dydqwdjh gh gìwhqlu ghv wlwuhv vhqlru

hvw prlqguh1
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H�hw gh od pr|hqqh gx wdx{ gh uhfrxyuhphqw vxu oh vsuhdg uhodwli

O*h�hw gh od yduldqfh hvw soxv idleoh1 Srxu xqh píph hvsìudqfh gh uhfrxyuhphqw/ oh vsuhdg

hvw g*dxwdqw soxv idleoh txh od yduldqfh hvw iruwh1 Hq h�hw/ txdqg lo | d shx gh ghwwh vhqlru/ oh

gìwhqwhxu gh wlwuhv vxerugrqqìv hvw dydqwdjì sdu xqh iruwh yduldqfh txl dxjphqwh ohv fkdqfhv

g*xq soxv iruw wdx{ gh uhfrxyuhphqw1 Qìdqprlqv/ fhw h�hw hvw uìgxlw hw píph qìjoljhdeoh

oruvtxh od sursruwlrq gh ghwwh vhqlru hvw ìohyìh1
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H�hw gh od yduldqfh gx wdx{ gh uhfrxyuhphqw vxu oh vsuhdg uhodwli

61415 Vsìfl�fdwlrq ìfrqrpìwultxh hw hvwlpdwlrq

Srxu hvwlphu o*ìtxdwlrq +59,/ lo hvw qìfhvvdluh gh fdofxohu oh vsuhdg uhodwli1 Oh sul{ iruzdug

gx wlwuh ZL +w> W ,/ X @ M>V/ hvw rewhqx hq glylvdqw oh sul{ vsrw gx wlwuh sdu oh sul{ vsrw g*xq

}ìur0frxsrq vdqv ulvtxh gh píph pdwxulwì1

Qrxv qrwrqv oh vsuhdg uhodwli revhuyì hq w VU|1 O*ìtxdwlrq gh uhjuhvvlrq fruuhvsrqgdqw ã

o*ìtxdwlrq +59, v*ìfulw =

VU| @
p��a +s7|>p> �,

s7| +4��a +s7|>p>�,,
. %| +5:,

rü %| l Q
�
3>y2

�
hw srxu wrxw w 9@ w�> FRY +%|> %|�, @ 31

Qrxv vxssrvhurqv txh ohv sdudpëwuhv p hw � vrqw frqvwdqwv1 Qìdqprlqv/ oh prgëoh shxw

íwuh hvwlpì hq whvwdqw xq qrpeuh �ql gh uxswxuhv gx prgëoh1 Xqh whooh prgìolvdwlrq hvw

lqwìuhvvdqwh vl rq yhxw whvwhu o*lq xhqfh vxu oh qlyhdx gh ulvtxh gh fhuwdlqv ìyìqhphqwv sdu0

wlfxolhuv frpph sdu h{hpsoh xq fkdqjhphqw gh oìjlvodwlrq vxu ohv idloolwhv/ rx hqfruh xqh

surirqgh prgl�fdwlrq gh od vwuxfwxuh �qdqflëuh gh o*hqwuhsulvh +RSD/ judqgv surmhwv g*lq0

yhvwlvvhphqwv,1
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Od yudlvhpeodqfh dvvrflìh ã VU| v*ìfulw

o| @
h{s

�
��

2
+%|,

2 @y2

�
s
5�y

Rq rewlhqw dlqvl od yudlvhpeodqfh gx prgëoh =

o @
\
|

o|

Od pd{lplvdwlrq gh fhwwh yudlvhpeodqfh frqgxlw ã ghv hvwlpdwhxuv frqyhujhqwv gh p hw

gh �1

Od vsìfl�fdwlrq ìfrqrpìwultxh +5:, shxw vhpeohu qdwxuhooh1 Wrxwhirlv/ hooh qrxv lqylwh

ã xqh uì h{lrq wkìrultxh1 O*ìtxdwlrq +5:, lqwurgxlw xq qrxyho doìd = oh sul{ revhuyì gx

wlwuh vxu oh pdufkì hvw �euxlwì�1 Vl fhwwh gìpdufkh hvw fodvvltxh hq ìfrqrpìwulh/ hooh srvh xq

sureoëph hq �qdqfh txdqg rq dssoltxh od wkìrulh gh od ydorulvdwlrq sdu devhqfh g*rssruwxqlwì

g*duelwudjh frpph lfl1 O*lqwurgxfwlrq g*xq qrxyho doìd lpsoltxh txh oh pdufkì q*hvw soxv

frpsohw hw od irupxoh gh ydorulvdwlrq q*hvw soxv ydodeoh1 Fhwwh uì h{lrq vhpeoh v*dssoltxhu ã

od soxsduw ghv sureoëphv g*hvwlpdwlrq gh prgëohv sursrvdqw xqh ydorulvdwlrq irqgìh vxu od

wkìrulh gh o*duelwudjh1 Hooh qrxv vxjjëuh xqh dxwuh pìwkrgh g*hvwlpdwlrq = ohv sdudpëwuhv p

hw � ìwdqw gìwhuplqìv gh idêrq xqltxh srxu fkdtxh revhuydwlrq gx vsuhdg uhodwli/ rq shxw

grqf ohv frqvlgìuhu frpph yduldeohv hw ohv hvwlphu srxu wrxw w1

615 Hvwlpdwlrq ghv sdudpëwhv vxu ghv vìulhv �qdqflëuhv

61514 Fkrl{ ghv grqqìhv

Pdgdq hw Xqdo q*dmxvwhqw sdv ohxu prgëoh vxu ghv gìulhv gh wdx{ g*hqwuhsulvhv pdlv uhfrp0

srvhqw xqh ��uph uhsuìvhqwdwlyh� ã sduwlu gh fhuwl�fdwv gh gìs÷wv dpìulfdlqv/ fhuwdlqv ìwdqw

dvvxuìv sdu o*Hwdw Iìgìudo +ohv vhqlru,/ g*dxwuhv qrq +ohv mxqlru,1 Lov frqvwuxlvhqw dlqvl xqh

vìulh gh vsuhdgv uhodwliv pr|hqv/ f*hvw ã gluh srqgìuìv sdu ohv prqwdqwv qrplqdx{1

Fhwwh dssurfkh hvw lqwìuhvvdqwh srxu ghx{ udlvrqv =
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� Od vìulh dlqvl uhfrqvwlwxìh hvw olvvìh hw o*hvwlpdwlrq hvw prlqv vhqvleoh ã ghv yduldwlrqv

srqfwxhoohv hw iruwhv g*xq wlwuh sduwlfxolhu/

� Lo hvw soxv idfloh gh frqqdlwuh od ydohxu hw ohv yduldwlrqv gx sdudpëwuh sr|1 Hq h�hw/ lo

vx!w gh vrpphu g*xq f÷wì ohv qrplqdx{ dvvxuìv hw gh o*dxwuh fhx{ qrq dvvxuìv1

Fh fkrl{ shuphw gh frqwrxuqhu txhotxhv gl!fxowìhv hvvhqwlhoohv olìhv ã od prgìolvdwlrq

frpph qrxv doorqv oh yrlu1 Wrxwhirlv/ od txhvwlrq gx gìidxw vxu ghv erqgv dvvxuìv sdu o*Hwdw

q*hvw sdv ìylghqwh = lo idxgudlw srxu frqfhyrlu xqh whooh vlwxdwlrq txh o*Hwdw uhqlh vrq hqjdjh0

phqw1 Ru gdqv od soxsduw ghv fdv/ o*hqwuhsulvh yd idluh gìidxw hw o*Hwdw yd dssruwhu vd jdudqwlh

dx{ wlwuhv dvvxuìv = ohv wlwuhv dvvxuìv hw qrq dvvxuìv qh vhpeohqw dlqvl sdv idluh idfh dx píph

ulvtxh gh vxuyhqdqfh hw o*dssolfdwlrq gx prgëoh hvw grxwhxvh1

Qrxv qrxv vrpphv lqwìuhvvìv ã ghv wlwuhv gh edqtxhv iudqêdlvhv sxlv dpìulfdlqhv1 Fhv wlwuhv

vrqw sdupl ohv reoljdwlrqv ulvtxìhv ohv soxv wudlwìv sdu oh pdufkì gx idlw gh ohxu idleoh ulvtxh

gh gìidxw1 Lov lqwìuhvvhqw grqf iruwhphqw ohv surihvvlrqqhov1 Gh soxv/ fhwwh uhodwlyh oltxlglwì

qrxv dvvxuh g*dyrlu ghv sul{ ohv soxv mxvwhv srvvleohv1 Hq�q/ qrxv udsshorqv txh qrxv ghyrqv

wurxyhu ghv ghwwhv vhqlru hw mxqlru d|dqw hqylurq od píph ìfkìdqfh/ fh txl hvw soxv idfloh srxu

gh judqghv edqtxhv1 Sdu frqwuh/ ohv k|srwkëvhv g*lqgìshqgdqfh ghv sdudpëwuhv gx gìidxw sdu

udssruw dx surfhvvxv gh wdx{ vsrw/ K4 hw K6/ vrqw soxv glvfxwdeohv srxu ghv ìwdeolvvhphqwv

�qdqflhuv1 Hoohv vrqw qìdqprlqv dffhswdeohv vl od jhvwlrq dfwli0sdvvli gh fhv edqtxhv shuphw

xqh erqqh lppxqlvdwlrq gx elodq sdu udssruw dx{ yduldwlrqv gh wdx{1

Qrxv suìvhqwrqv vxfflqwhphqw ohv flqt vìulhv ìwxglìhv =
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Hqwuhsulvh Hfkìdqfh Hfkdqwloorq Qrpeuh g*revhuydwlrqv

EQS 48244238 gx 3:23<2<< dx 4:235233 448

FLF 4824423; gx 442362<< dx 4;235233 56<

Qdwh{lv 3423:237 gx 342342<< dx 45234233 595

Flwljurxs 3423<238 gx 5<2342<; dx 57236233 8;5

Phoorq Edqn 4823823: gx 342342<< dx 57236233 8;3

Ohv wdx{ vdqv ulvtxh rqw ìwì fdofxoìv ã sduwlu ghv wdx{ gh vzds g*ìfkìdqfhv ìtxlydohqwhv1

61515 Sureoëph g*lqirupdwlrq hw prgëoh gìjìqìuì

Lghqwl�delolwì gx prgëoh hq lqirupdwlrq uìgxlwh1 Rxwuh ohv vìulhv gh wdx{ gh

ghwwhv mxqlru hw vhqlru g*xqh píph hqwuhsulvh hw g*ìfkìdqfh ìtxlydohqwh/ oh prgëoh suhqg hq

hqwuìh od vìulh ghv sr|/ f*hvw gluh ohv sursruwlrqv gh ghwwh vhqlru ã fkdtxh lqvwdqw w1

Hq ghkruv gh wrxwh yduldwlrq gh sr|/ oh vsuhdg uhodwli q*hvw sdv fhqvì ydulhu/ dx whuph gh

euxlw suëv1 Dlqvl/ vl o*lqirupdwlrq vxu od vwuxfwxuh gh od ghwwh hvw idleoh +hw vl qrwdpphqw

sr| hvw dssur{lpì sdu xqh frqvwdqwh sr,/ rq hvw wrxw vlpsohphqw dphqì ã dmxvwhu fh udwlr

sdu xqh irqfwlrq gìwhuplqlvwh gh ghx{ sdudpëwuhv/ p hw �1 Oh prgëoh q*hvw gdqv fh fdv soxv

lghqwl�deoh1

Ru lo hvw hq sudwltxh gl!floh gh frqqdñwuh od sursruwlrq gh ghwwh vhqlru rx mxqlru gdqv

o*hqwuhsulvh hw txl soxv hvw gh vdyrlu frpphqw fhooh0fl ìyroxh gdqv oh whpsv srxu ghv grqqìhv

txrwlglhqqhv1 Qrxv dyrqv grqf gx dssur{lphu fhwwh ydohxu hq qrxv uìiìudqw dx{ frpswhv dq0

qxhov ghv hqwuhsulvhv/ rü od ghwwh vxerugrqqìh dssdudñw vìsduhpphqw1 Od ohfwxuh ghv frpswhv

qh grqqh fhshqgdqw tx*xqh vhxoh ydohxu gh sr= Lo qrxv d idoox uììfuluh oh prgëoh hq frqvlgìudqw

fh sdudpëwuh frqvwdqw1

Uììfulwxuh gx prgëoh1 O*lpsdfw vxu od prgìolvdwlrq gh suhqguh sr frqvwdqw hvw gh

uìgxluh oh ghjuì gh olehuwì vxu oh fkrl{ gh od ghqvlwì ulvtxh qhxwuh gx wdx{ gh uhfrxyuhphqw1
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Pdgdq hw Xqdo sursrvhqw xqh orl ã 5 sdudpëwuhv fh txl dxwrulvh xq ghjuì gh olehuwì gdqv

od uhodwlrq hqwuh ohv ghx{ suhplhuv prphqwv1 Lo qrxv d idoox fkrlvlu ghv orlv qh gìshqgdqw

soxv txh g*xq vhxo sdudpëwuh/ hw suìvhqwdqw dlqvl xqh uhodwlrq gìwhuplqlvwh hqwuh ohv ghx{

suhplhuv prphqwv1

Od olwwìudwxuh vxssrvdlw hq jìqìudo xq wdx{ gh uhfrxyuhphqw frqvwdqw p +Mduurz hw

Wxuqexoo +4<<8,/ Orqjvwd� hw Vfkzduw} +4<<8,,1 Vl rq uììfulw qrwuh prgëoh hq o*devhqfh g*lq0

fhuwlwxgh vxu oh wdx{ gh uhfrxyuhphqw/ rq d =

Vl p � sr/

Z7+wW , @ I +w> W , . +4� I +w> W ,,=p hw Za+w> W , @ I +w> W ,

,
VU| @

p

sr

Vl p A sr/

Z7+wW , @ 4 hw Za+w> W , @ I +w> W , . +4� I +w> W ,,p� sr
4� sr

,
VU| @ 4

Rq yrlw txh gdqv oh fdv rü p A sr/ oh vhqlru ghylhqw vdqv ulvtxh hw oh prgëoh / píph dyhf

xq vhxo sdudpëwuh/ q*hvw soxv lghqwl�deoh1 Fhshqgdqw/ oh suhplhu fdv hvw oh soxv lqwìuhvvdqw fdu

hq jìqìudo/ od sursruwlrq gh ghwwh mxqlru hvw dvvh} idleoh hw od suhplëuh frqglwlrq hvw yìul�ìh1

Gdqv fh fdv/ oh mxqlru qh sursrvh dxfxq uhperxuvhphqw hq fdv gh gìidxw1 Sdu udssruw ã xqh

prgìolvdwlrq soxv uìdolvwh dyhf lqfhuwlwxgh/ o*hvsìudqfh gh uhfrxyuhphqw vhud vrxv0hvwlpìh gh

idêrq v|vwìpdwltxh = od yduldqfh mrxdqw hq idyhxu gx mxqlru hw o*hvsìudqfh hq idyhxu gx vhqlru/

o*hvwlpdwlrq frqgxlw wrxwhv fkrvhv ìjdohv sdu dloohxuv ã xq wdx{ gh uhfrxyuhphqw soxv idleoh

txdqg od yduldqfh hvw qxooh1
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Dlqvl/ píph vl qrxv dyrqv yx txh o*h�hw gh od yduldqfh uhvwh olplwì/ lo qrxv hvw dssdux soxv

shuwlqhqw gh frqvlgìuhu xqh ghqvlwì qrq wulyldoh srxu oh wdx{ gh uhfrxyuhphqw1 Qrxv dyrqv

wrxw g*derug shqvì ã qrupdolvhu ghv orlv srvlwlyhv xvxhoohv ã xq sdudpëwh vxu o*lqwhuydooh ^3> 4`

frpph od orl h{srqhqwlhooh rx od orl jdppd1 Fhv ghqvlwìv vrqw wuëv sodwhv/ fh txl lpsoltxh

xqh iruwh yduldqfh1 Od ghqvlwì h{srqhqwlhooh suìvhqwh xq prgh hq 3 rx hq 41 Gdqv oh suhplhu

fdv/ lo v*djlw g*xq vfìqdulr fdwdvwurskh = srxu xqh edqtxh grqw oh gìidxw hvw shx suredeoh/

od vlwxdwlrq ulvtxh g*íwuh wuëv judyh hw oh uhfrxyuhphqw qxo1

Hq�q/ qrxv dyrqv uhsulv od orl eìwd sursrvìh sdu ohv dxwhxuv hq �{dqw oh sdudpëwuh �1 Fhwwh

orl hvw fdudfwìulvìh sdu xqh yduldqfh soxv uìgxlwh txh ohv ghx{ suìfìghqwhv dyhf xq prgh soxv

pdutxì surfkh gh o*hvsìudqfh gh uhfrxyuhphqw1 Qrxv suìvhqwrqv gdqv oh judskltxh vxlydqw

ohv ghqvlwìv gh uhfrxyuhphqw hvwlpìhv srxu oh FLF1 Oh wdx{ pr|hq gh uhfrxyuhphqw hvwlpì

ydulh hqwuh 88( hw 8;( vxlydqw od ghqvlwì1

Gl�ìuhqwhv ghqvlwìv srxu oh wdx{ gh uhfrxyuhphqw

Oh fkrl{ gx sdudpëwuh � shxw vhpeohu sureoìpdwltxh1 Hq idlw/ rq d yx txh oh prgëoh hvw

shx vhqvleoh dx qlyhdx gh od yduldqfh1 Rq uhwlhqgud txh soxv � hvw ìohyì/ soxv od yduldqfh hvw

uìgxlwh hw tx*xq ìfduw w|sh fruuhvsrgdqw dx{ revhuydwlrqv klvwrultxhv8 gh o*ruguh gh 53(

8 Rq shxw yrlu ã fh vxmhw o*duwlfoh gh Gx!h hw Vlqjohwrq +4<<;,
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hvw rewhqx srxu � * 81

O*devhqfh gh yduldwlrq gx sdudpëwuh sr vxu ohv ìfkdqwloorqv reoljh grqf ã fkrlvlu gh idêrq

duelwudluh od uhodwlrq hqwuh o*hvsìudqfh hw od yduldqfh gx wdx{ gh uhfrxyuhphqw1 Srxu xq píph

ìfkdqwloorq/ soxv od yduldqfh hvw idleoh/ soxv oh wdx{ gh uhfrxyuhphqw hvwlpì vhud idleoh1 Od orl

eìwd/ dyhf � �{ì/ vhpeoh íwuh xq erq frpsurplv1 Od iruph hq forfkh gh vd ghqvlwì fruuhvsrqg

dx{ dqwlflsdwlrqv ghv surihvvlrqqhov1

61516 Suìvhqwdwlrq hw dqdo|vh ghv uìvxowdwv

Qrxv qh suìvhqwhurqv sdv lfl o*h{kdxvwlylwì ghv uìvxowdwv pdlv ã wudyhuv txhotxhv h{hpsohv ohv

idlwv pdutxdqwv ghv hvwlpdwlrqv txh qrxv dyrqv uìdolvìhv1

Qrxv udsshorqv txh fhwwh sduwlh gh o*hvwlpdwlrq shuphw qrq vhxohphqw g*hvwlphu xqh

ghqvlwì srxu o*dpsohxu gx gìidxw/ pdlv dxvvl ghx{ vìulhv gh suredelolwìv gh vxuylh/ o*xqh

hvwlpìh ã sduwlu gx wdx{ mxqlru/ o*dxwuh ã sduwlu gx wdx{ vhqlru1 Hq uìlqwurgxlvdqw o*hvsìudqfh

gx wdx{ gh uhfrxyuhphqw hvwlpì eUL / gdqv od irupxoh gh ydorulvdwlrq +4:,/ rq wurxyh od

suredelolwì gh vxuylh fruuhvsrqgdqwh vrxv od suredelolwì ulvtxh qhxwuh =

eIL +w> W , @ ZL � eUL

4� eUL

srxu X @ V> M 1 Rq uhpdutxh txh o*rq hvw vhqvì dyrlu srxu wrxw w eI7+w> W , @ eIa+w> W ,1 Fhv
hvwlpdwhxuv vrqw frqyhujhqwv1

Txdolwì ghv grqqìhv1 Oh sureoëph gh od txdolwì ghv grqqìhv hvw hvvhqwlho gdqv od

phvxuh rü o*rq ìwxglh ghv vìulhv g*reoljdwlrqv g*hqwuhsulvhv sulyìhv prlqv wudlwìhv txh ohv

erqgv sxeolfv/ hw fh píph vl qrxv dyrqv uhwhqx ghv wlwuhv gh edqtxhv txl vrqw sdupl ohv soxv

oltxlghv1 Fh sureoëph hvw g*dxwdqw soxv lpsruwdqw txh od gìpdufkh lpsoltxh ghv wlwuhv mxqlru

sduwlfxolëuhphqw shx oltxlghv1 Rq revhuyh vxu oh judskltxh vxlydqw txh od vìulh gx wdx{ mxqlru

gx FLF hvw hq �hvfdolhu�1
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Wdx{ hw vsuhdg uhodwli srxu oh FLF

Fkdtxh sruwlrq sodqh fruuhvsrqg ã xqh sìulrgh rü oh wlwuh mxqlru q*d sdv ìwì wudlwì/ hw grqf

q*d sdv ìwì f÷wì1 Rq yrlw txh o*lpsdfw vxu oh vsuhdg uhodwli/ vxssrvì frqvwdqw hq o*devhqfh gh

yduldwlrq gh sr/ hvw dvvh} lpsruwdqw1 Fhoxl0fl ghylhqw píph qìjdwli txdqg oh mxqlru sdvvh dx

ghvvrxv gx vhqlru hw txh o*rssruwxqlwì g*duelwudjh hvw  djudqwh1 Rq qrwhud txh od vlwxdwlrq vh

gìjudgh sduwlfxolëuhphqw shqgdqw oh frqjì gh Qrîo1 Gh uhwrxu gh ydfdqfhv/ oh pdunhw pdnhu

dxjphqwh oh wdx{ mxqlru gh soxv gh 433 srlqwv gh edvh txdqg oh vhqlru uhvwh frqvwdqw111 Lo

idxw grqf ghphxuhu wuëv pì�dqw vxu od txdolwì ghv grqqìhv vrxufhv1 Oh qrpeuh g*lqwhuyhqdqwv

vxu gh whov pdufkìv hvw wuëv uìgxlw fh txl shxw dyrlu soxvlhxuv frqvìtxhqfhv ã uhwhqlu srxu

lqwhusuìwhu ohv uìvxowdwv =

� O*k|srwkëvh g*DRD q*hvw sdv wrxmrxuv uhvshfwìh/ ohv sul{ ghv wlwuhv sulyìv q*ìwdqw sdv

hq shupdqhqfh uìdmxvwìv sdu udssruw dx wdx{ vdqv ulvtxh1

� Ohv grqqìhv shxyhqw íwuh wulexwdluhv g*xq prgëoh = hq h�hw/ vl o*rsìudwhxu sulqflsdo

xwlolvh oxl0píph xq prgëoh srxu �{hu vhv sul{/ qrxv ulvtxrqv vlpsohphqw g*hvwlphu vrq

sursuh prgëoh1
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� Lo hvw yudlvhpeodeoh txh ohv lqyhvwlvvhxuv txl v*hqjdjhqw vxu fhv wlwuhv shx wudlwìv yrqw

idluh sd|hu xqh sulph gh oltxlglwì = oh vsuhdg dx vdqv ulvtxh qh frqwlhqw grqf sdv

vhxohphqw gx gìidxw pdlv dxvvl vþuhphqw gh od oltxlglwì1

Oh prgëoh qh suhqg grqf sdv hq frpswh wrxv ohv skìqrpëqhv suìvhqwv fh txl ulvtxh gh

shuwxuehu o*hvwlpdwlrq1

Oh sureoëph gh oh sulph gh oltxlglwì vhpeoh oh soxv suìrffxsdqw srxu ohv vìulhv hx0

ursìhqqhv1 O*dssolfdwlrq gx prgëoh vlpsoh gh Irqv +4<<7,/ rü wrxv ohv djhqwv vrqw qhxwuhv

dx ulvtxh/ idlw dssdudlwuh xqh sulph gh oltxlglwì vxssoìphqwdluh sdu udssruw ã od sulph olìh

dx gìidxw vxu ohv erqgv ulvtxìv1 Dlqvl/ rq shxw vxssrvhu tx*lo | d xqh sulph gh oltxlglwì qrq

vhxohphqw vxu oh wdx{ mxqlru pdlv dxvvl vxu oh wdx{ vhqlru/ o*dpsohxu gx skìqrpëqh ìwdqw d

sulrul gl�ìuhqwh vxu fkdfxq ghv wlwuhv1 O*lpsdfw vxu oh vsuhdg uhodwli hvw grqf lqfhuwdlq1 Rq

uhpdutxh txh vl od sulph gh oltxlglwì hvw od píph srxu ohv ghx{ wlwuhv/ fhod yd lqgxluh xqh

glplqxwlrq gx vsuhdg uhodwli/ hw dlqvl xqh vrxv hvwlpdwlrq gx wdx{ gh uhfrxyuhphqw1 Hq fh

txl frqfhuqh ohv suredelolwìv gh vxuylh/ fhoohv0fl ulvtxhqw g*íwuh dxvvl vrxv0hvwlpìhv/ oh prgëoh

lqwhusuhwdqw fhwwh sulph gh oltxlglwì frpph xqh sulph gh gìidxw1

Hq soxv gh od sulph gh oltxlglwì/ lo h{lvwh dxvvl yudlvhpeodeohphqw xqh sulph olìh ã

o*dv|pìwulh g*lqirupdwlrq sruwdqw vxu od vwuxfwxuh �qdqflëuh gh o*hqwuhsulvh1 Ohv lqyhvwlvvhxuv

qh glvsrvdqw sdv g*xqh lqirupdwlrq �qdqflëuh wudqvsduhqwh ohxu shuphwwdqw gh elhq ìydoxhu

ohxu ulvtxh yrqw ghpdqghu xqh vxusulph1 Oã dxvvl/ vl fhw h�hw hvw ìtxlydohqw vxu ohv ghx{

wlwuhv/ oh vsuhdg uhodwli glplqxhud fh txl frqgxlud ã xqh glplqxwlrq gx wdx{ gh uhfrxyuhphqw

hvwlpì1

D�q gh uìvrxguh oh sureoëph gh od oltxlglwì/ qrxv dyrqv ìwxglì ghv klvwrultxhv gh sul{

vxu ghv edqtxhv dpìulfdlqhv grqw ohv ghwwhv vrqw qhwwhphqw soxv oltxlghv1 Qrxv uhpdutxrqv

vxu fhv vìulhv txh od sulph gh ulvtxh srxu oh mxqlru hvw wuëv idleoh yrluh qxooh1 Iodqqhu| hw

Vruhvfx +4<<9, sursrvhqw xqh lqwhusuìwdwlrq gh fh skìqrpëqh hq whuphv g*dqwlflsdwlrqv ghv
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lqyhvwlvvhxuv1 Fhx{0fl rqw frqvflhqfh gx idlw txh o*Hwdw lqwhuylhqgud hq fdv gh gìidxw g*xqh

judqgh edqtxh d�q g*hylwhu xqh fulvh v|vwìpltxh1 Lov q*lqwëjuhqw grqf sdv wrxw oh ulvtxh gh

gìidxw gdqv od sulph1 Qrwrqv tx*xq skìqrpëqh lghqwltxh d ìwì revhuyì hq Iudqfh dyhf od

fulvh gx Fuìglw O|rqqdlv/ grqw od vljqdwxuh qh v*hvw txh shx gìjudgìh1

O*ìwxgh gh Iodqqhu| hw Vruhvfx +4<<9, vhpeoh grqf lqgltxhu txh ohv prgëohv gh ulvtxh gh

gìidxw qh vrqw sdv dssolfdeohv ã gh judqghv edqtxhv1 Qìdqprlqv/ ohv klvwrultxhv edqfdluhv

ìwdqw soxv oltxlghv txh fhx{ g*hqwuhsulvhv lqgxvwulhoohv/ qrxv dyrqv gþ qrxv hq frqwhqwhu1 Qrxv

yr|rqv lfl xqh olplwh ghv prgëohv gh ulvtxh gh fuìglw/ oh vsuhdg srxydqw wudgxluh g*dxwuhv

skìqrpëqhv �qdqflhuv txh oh vlpsoh gìidxw1

Uìvxowdwv vxu o*dpsohxu gh gìidxw1 Frpph qrxv o*dyrqv vljqdoì/ oh qlyhdx gh o*dp0

sohxu gh gìidxw gìshqg gh od uhodwlrq gìwhuplvwh h{lvwdqw hqwuh o*hvsìudqfh gx wdx{ gh uh0

frxyuhphqw hw vd yduldqfh1 Qrxv suìvhqwrqv lfl ohv uìvxowdwv gh o*hvwlpdwlrq hq irqfwlrq gh od

ghqvlwì fkrlvlh =

Vìulh Dpsohxu frqvwdqwh Orl Eìwd9 Orl H{srqhqwlhooh Orl Jdppd

EQS ep @ 56> 6(
ep @ 56> 7(

ey @ 48(

ep @ 56> <(

ey @ 59(

ep @ 56> 6(

ey @ 53(

FLF ep @ 7:(
ep @ 88(

ey @ 47(

ep @ 8:> 9(

ey @ 58(

ep @ 8;> 7(

ey @ 5;(

Qdwh{lv ep @ 94> 9(
ep @ 94> :(

ey @ 46(

ep @ 98> <(

ey @ 59> 5(

ep @ 97> <(

ey @ 56> 7(

Flwljurxs ep @ 46> 8(
ep @ 46> 8(

ey @ <> 9(

ep @ 46> 8(

ey @ 46> 6(

ep @ 46> <(

ey @ 54> :(

Phoorq ep @ 6> <(
ep @ 6> <(

ey @ 5> 9(

ep @ 6> <(

ey @ 6> <(

ep @ 7> 5(

ey @ 45> ;(

9 Od ydohxu �{ìh gh q hvw gh 81
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O*lqwhusuìwdwlrq gh fhv uìvxowdwv grlw whqlu frpswh gx idlw txh od orl gx wdx{ gh uhfrx0

yuhphqw txl d ìwì hvwlpìh hvw xqh orl vrxv od suredelolwì ulvtxh qhxwuh +vl rq dffhswh K4

hw K6,/ rx vrxv od suredelolwì iruzdug qhxwuh1 Vl K4 hw K6 vrqw yìul�ìhv/ rq shxw frqvlgì0

uhu hq suhplëuh dssurfkh txh o*hqvhpeoh ghv djhqwv �qdqflhuv vrqw qhxwuhv dx ulvtxh1 Gdqv

fh fdv/ od suredelolwì ulvtxh qhxwuh hw od suredelolwì klvwrultxh vrqw ohv píphv hw od orl gx

wdx{ gh uhfrxyuhphqw hvwlpìh fruuhvsrqg ã fhooh revhuyìh/ fh txl hq dxwrulvh xqh lqwhusuìwd0

wlrq1 Rq qrwh txh ohv whfkqltxhv fodvvltxhv gh o*dfwxduldw irqw lpsolflwhphqw fhwwh k|srwkëvh

g*xq prqgh ulvtxh qhxwuh1 Hq�q/ o*hvsìudqfh gx wdx{ gh uhfrxyuhphqw hvwlpìh srxu xq wdx{

vxssrvì frqvwdqw hvw od píph txhotxh vrlw od suredelolwì1 Od frorqqh gh jdxfkh gx wdeohdx

suìfìghqw suìvhqwh grqf xq plqrudqw �deoh gx wdx{ gh uhfrxyuhphqw pr|hq1

O*hvsìudqfh gh uhfrxyuhphqw ghv ghx{ edqtxhv pxwxdolvwhv hvw soxv ìohyì txh fhooh ghv

ghx{ dxwuhv edqtxhv1 O*lpsruwdqfh ghv irqgv sursuhv gh fh w|sh gh edqtxhv hq Iudqfh

frqiruwh fh uìvxowdw1 Qìdqprlqv/ ohv wdx{ gh uhfrxyuhphqw srxu od EQS/ oh Flwljurxs hw

od Phoorq Edqn vrqw uhodwlyhphqw idleohv sdu udssruw dx{ wdx{ revhuyìv hq fdv gh idloolwhv/

soxw÷w surfkhv gh 88(1

Rq shxw dydqfhu soxvlhxuv h{solfdwlrqv1 Suhplëuhphqw/ o*h{lvwhqfh gh sulphv dxwuhv txh

fhooh olìh dx ulvtxh gh gìidxw txl wrxfkhudlhqw gh idêrq ìtxlydohqwh ohv ghx{ wlwuhv lqgxlw xqh

vrxv hvwlpdwlrq gx wdx{ gh uhfrxyuhphqw1 Fh shxw0íwuh oh fdv srxu ohv edqtxhv dpìulfdlqhv

rü oh mxqlru hvw dxvvl oltxlgh txh oh vhqlru fh txl shuphw gh vxssrvhu tx*lo q*| sdv gh �vxu0

sulph� gh oltxlglwì srxu oh mxqlru1 Gh soxv srxu fhv ghwwhv dpìulfdlqhv/ o*dqwlflsdwlrq sdu

ohv lqyhvwlvvhxuv g*xqh lqwhuyhqwlrq gh o*Hwdw hq fdv gh gìidxw shxw dphqhu ã frqirqguh ohv

wlwuhv mxqlru hw vhqlru fh txl uìgxlw oh vsuhdg uhodwli1 Vl xq píph skìqrpëqh vh uhwurxyh vxu

ohv wlwuhv iudqêdlv/ lo qh idxw doruv sdv h{foxuh txh od sulph revhuyìh vxu oh mxqlru srxuudlw

vlpsohphqw íwuh gxh ã od oltxlglwì1
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Hq�q/ vl ohv lqyhvwlvvhxuv vrqw �qdohphqw dyhuvhv dx ulvtxh/ lov dxurqw whqgdqfh ã vxuhvwl0

phu o*dpsohxu gx gìidxw ulvtxh qhxwuh hw grqf ã vrxv0hvwlphu oh wdx{ gh uhfrxyuhphqw1

Uìvxowdwv vxu ohv suredelolwìv gh vxuylh1 Ohv suredv gh vxuylh gh od EQS ã hqylurq

9 dqv hvwlpìhv sdu oh prgëoh +dyhf xqh ghqvlwì eìwd, vrqw uhsuìvhqwìhv vxu oh judsltxh vxlydqw=

Suredelolwìv gh vxuylh mxqlru hw vhqlru hvwlpìhv srxu od EQS

Ohv vìulhv gh suredelolwìv mxqlru hw vhqlru rewhqxhv srxu oh Flwljurxs vrqw soxv ìohyìhv

pdlv dxvvl soxv yrodwlohv =
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Suredelolwìv gh vxuylh mxqlru hw vhqlru srxu oh Flwljurxs

O*hqvhpeoh ghv judskltxhv hw ghv uìvxowdwv vrqw suìvhqwìv hq dqqh{hv1

Dydqw wrxw frpphqwdluh/ rq udsshooh tx*lo v*djlw gh suredelolwìv gh vxuylh fdofxoìhv vrxv

od suredelolwì ulvtxh qhxwuh1 Hoohv qh shxyhqw grqf sdv íwuh lqwhusuìwìhv gluhfwhphqw ã prlqv

gh frqvlgìuhu txh wrxv ohv djhqwv vrqw qhxwuhv dx ulvtxh/ frpph fhod hvw frppxqìphqw

idlw1 Frpph qrxv sursrvrqv sdu od vxlwh xqh pìwkrgrorjlh srxu gìgxluh gh fhv vìulhv ohv

suredelolwìv gh vxuylh klvwrultxhv/ qrxv qh idlvrqv ã fh qlyhdx tx*xq frpphqwdluh vxfflqfw1

Od txdolwì ghv uìvxowdwv vhpeoh qìdqprlqv soxw÷w erqqh1 Lov vrqw vdwlvidlvdqwv srxu oh FLF/ oh

Flwljurxs/ od Phoorqedqn hw Qdwh{lv1 Ohv suredelolwìv gh vxuylh gh od EQS vrqw xq shx idleohv

hq frpsdudlvrq dyhf oh erq udwlqj gh od edqtxh/ píph v*lo idxw yrlu txh ohv suredelolwìv ulvtxh

qhxwuh vrqw lqiìulhxuhv ã fhoohv klvwrultxhv11

Gh pdqlëuh jìqìudoh/ rq revhuyh =

� Xqh idleoh vhqvlelolwì gx qlyhdx gh od suredelolwì ã od ghqvlwì gx wdx{ gh uhfrxyuh0

phqw uhwhqxh1 Ohv suredelolwìv mxqlru rx vhqlru hvwlpìhv vxu ghv prgëohv gl�ìuhqwv vh

vxshusrvhqw txdvlphqw +yrlu hq dqqh{hv ohv suredelolwìv gx FLF,/
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� Ohv suredelolwìv mxqlru hw vhqlru/ txl vrqw vxssrvìhv ìjdohv/ vrqw gx píph ruguh gh

judqghxu hw ìyroxhqw sdudooëohphqw/

� Oh prgëoh hvw wuëv vhqvleoh dx{ lqfrkìuhqfhv dyhf od wkìrulh gh o*duelwudjh = ohv sured0

elolwìv h{sorvhqw txdqg oh vhqlru sdvvh vrxv oh vdqv ulvtxh/

� Ohv suredelolwìv revhuyìhv vrqw lqiìulhxuhv dx udwlqj ghv hqwuhsulvhv/ pdlv g*xq ruguh

gh judqghxu ìtxlydohqw/ hw/ kruv plv srxu od EQS/ fodvvìhv gdqv oh píph ruguh1

Vìulh Hfkìdqfh pr|hqqh I7 pr|hq Ia pr|hq Vxuylh ã 4 dq

EQS 9 dqv ;:/;( ;:/;( <:/;(

FLF < dqv <4( <5/4( <</4(

Qdwh{lv 8 dqv <:/4( <9/4( <</7(

Flwljurxs 9/8 dqv <:/;( <:/:( <</:(

Phoorq ;/8 dqv <:/5( <:/5( <</:(

Qrxv uhylhqgurqv vxu fh srlqw xqh irlv ohv suredelolwìv klvwrultxhv fdofxoìhv1 Rq shxw

qìdprlqv gìmã dydqfhu ghx{ h{solfdwlrqv ã fhwwh uhodwlyh idleohvvh ghv suredelolwìv gh vxuylh1

Od suhplëuh/ txh qrxv doorqv fruuljhu gdqv surfkdlqh sduwlh/ wlhqw dx idlw txh qrxv qrxv

sodêrqv vrxv od suredelolwì ulvtxh qhxwuh1 Od vhfrqgh uìvlgh gdqv o*h{lvwhqfh gh sulphv dxwuhv

txh fhooh olìh dx gìidxw/ whoohv txh od sulph gh oltxlglwì rx fhooh g*lqirupdwlrq dv|pìwultxh/

fh txl lpsoltxh xqh vrxv hvwlpdwlrq gh od suredelolwì gh vxuylh1

� Ohv suredelolwìv qrxv vhpeohqw uhodwlyhphqw yrodwlohv1 Oã dxvvl od oltxlglwì hvw hq fdxvh1

Hq h�hw/ ohv sul{ ghv ghwwhv sulyìhv qh v*dmxvwdqw sdv udslghphqw hw gh idêrq suìflvh

dx{ yduldwlrqv gx wdx{ vdqv ulvtxh/ oh vsuhdg revhuyì dssdudñw wuëv yrodwloh/ fh txl vh

uìshufxwh vxu ohv suredelolwìv hvwlpìhv1

� Ohv suredelolwìv vhqlru vrqw soxv yrodwlohv txh ohv suredelolwìv mxqlru1 Fhod v*h{soltxh

wrxw g*derug sdu od soxv judqgh yrodwlolwì ghv wdx{ vhqlru1 Gh soxv/ ohv suredelolwìv
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vhqlru vrqw soxv vhqvleohv dx wdx{ gh uhfrxyuhphqw hvwlpì txh qh oh vrqw ohv suredelolwìv

mxqlru1 Ru/ qrxv dyrqv yx txh od grqqìh gx vsuhdg uhodwli/ txl qrxv shuphw g*hvwlphu

oh uhfrxyuhphqw/ hvw vxmhwwh ã gh qrpeuhxvhv shuwxuedwlrqv1 Ohv suredelolwì mxqlru/

hq gìslw gh od idleoh oltxlglwì gh fhv wlwuhv/ qrxv vhpeohqw dlqvl soxv �deohv fdu hoohv

gìshqghqw shx gh o*hvwlpdwlrq gx wdx{ gh uhfrxyuhphqw1

616 Uhwrxu ã od suredelolwì uìooh

Idluh o*k|srwkëvh g*xq prqgh ulvtxh qhxwuh/ frpph oh idlw Irqv +4<<7,/ dxwrulvh xqh suhplëuh

lqwhusuìwdwlrq ghv uìvxowdwv gx prgëoh1 Ohv suredelolwìv gh vxuylh ulvtxh qhxwuh shxyhqw hq

suhplëuh dssurfkh íwuh frqvlgìuìhv frpph ghv plqrudqwv ghv suredelolwìv uìhoohv1 Gh soxv/ xqh

ghv sulqflsdohv dssolfdwlrqv gh fhv prgëohv/ od wdul�fdwlrq gh gìulyìv gh fuìglw/ qh qìfhvvlwh

sdv gh glsrvhu ghv suredelolwìv klvwrultxhv gh gìidxw1 Hq h�hw/ lo vx!w srxu fhod gh frqqdñwuh

oh surfhvvxv gh yduldwlrq gx sul{ gh od ghwwh ulvtxìh/ txl hvw rewhqx juåfh ã od ydorulvdwlrq

ulvtxh qhxwuh1 F*hvw dlqvl txh ohv duwlfohv ljqruhqw gdqv ohxu hqvhpeoh fh sureoëph1

Fhshqgdqw/ gdqv xqh rswltxh g*xwlolvdwlrq ghv prgëohv gh ulvtxh gh fuìglw srxu oh frqwu÷oh

gh ulvtxhv/ lo hvw qìfhvvdluh gh glvsrvhu ghv suredelolwìv gh gìidxw klvwrultxhv gh idêrq qrq

dssurfkìh1 Lo hvw srvvleoh hqvxlwh gh frpsduhu fhv suredelolwìv uìhoohv dyhf ohv suredelolwìv

irxuqlhv sdu ohv djhqfhv gh udwlqj frpph Vwdqgdug ) Srruv rx frpph NPY/ txl xwlolvh

xq prgëoh vwuxfwxuho srxu fdfxohu vd suredelolwì1 Uhyhqrqv vxu od irupxoh gh I +w> W ,/ od

suredelolwì ulvtxh qhxwuh gh vxuylh =

I +w> W , @ S
W+W ? � mI|, @ H

W+h{s+�
] A

|

!+x> v�,gx,mI|,

Gh od píph idêrq/ gdqv oh fdv rü K4 hw K6 qh vrqw sdv yìul�ìhv/ hw txh o*rq xwlolvh od

irupxoh gh ydorulvdwlrq vrxv od suredelolwì iruzdug qhxwuh/ rq d =

I'A +w> W , @ S
'A +W ? � mI|, @ H

'A +h{s+�
] A

|

!+x> v�,gx,mI|,
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Od grqqìh txl lqwìuhvvh oh frqwurohxu ghv ulvtxhv hvw grqf gì�qlh sdu =

S+W ? � mI|, @ H+h{s+�
] A

|

!+x> v�,gx,mI|, +5;,

dyhf S od suredelolwì uìooh rx klvwrultxh1

Rq yrlw ã wudyhuv od irupxoh +5;, tx*lo hvw srvvleoh g*rewhqlu od suredelolwì klvwrultxh

gh vxuylh ã frqglwlrq gh frqqdñwuh ohv sdudpëwuhv gh o*lqwhqvlwì ! hw oh surfhvvxv vrxv od

suredelolwì uìhooh ghv yduldeohv g*ìwdw/ +v|,|Nf1 F*hvw o*remhw gh od vhfwlrq vxlydqwh1

Od ghx{lëph skdvh gh od prgìolvdwlrq frqvlvwh ã uhqguh frpswh ghv yduldwlrqv ghv sur0

edelolwìv gh vxuylh ulvtxh qhxwuh +rx iruzdug qhxwuh, txh qrxv yhqrqv g*hvwlphu hq irqfwlrq

gh o*ìyroxwlrq ghv yduldeohv g*ìwdw1
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71 Prgìolvdwlrq gh od suredelolwì gh gìidxw

Qrxv udsshorqv oh wkìruëph irqgdphqwdo txl olh od suredelolwì gh vxuylh ã o*lqwhqvlwì gh gìidxw

gdqv oh fdv ulvtxh qhxwuh =

I +w> W , @ H
W

k
h3

U
A

|
�E��_�mI|

l
rü !+w, @ !+w> v|, dyhf v| xq yhfwhxu gh yduldeohv g*ìwdwv vxlydqw xqh gl�xvlrq pdunrylhqqh1

714 Rewhqwlrq g*xqh ìtxdwlrq dx{ gìulyìhv sduwlhoohv

Prqwurqv gdqv xq suhplhu whpsv txh fh wkìruëph shxw íwuh uhirupxoì gh idêrq ìtxlydohqwh

ã o*dlgh g*xqh ìtxdwlrq dx{ gìulyìhv sduwlhoohv hq vxlydqw oh vfkìpd gh Ih|qpdq0Ndfn1

G*dsuëv ohv sursulìwìv ghv hvsìudqfhv frqglwlrqqhoohv irqfwlrqv gh gl�xvlrqv pdunrylhqqhv/

lo h{lvwh xqh irqfwlrq �+w> v> W , gl�ìuhqwldeoh hq w hw W hw ghx{ irlv gl�ìuhqwldeoh hq v whooh

txh =

I +w> W , @ H
W

k
h3

U
A

|
�E��_�mI|

l
@ �+w> v> W ,

Oh surfhvvxv
U |
f !+x,gx ìwdqw I|0phvxudeoh/ rq d =

h3
U
|

f
�E��_��+w> v> W , @ H

W

k
h3

U
A

|
�E��_�mI|

l

Oh whuph gh gurlwh hvw xqh pduwlqjdoh1 Rq shxw grqf ìjdolvhu ã 3 oh whuph hq gw gx

gìyhorshphqw g*Lw÷ gx whuph gh jdxfkh fh txl frqgxlw ã o*ìtxdwlrq dx{ gìulyìhv sduwlhoohv

vxlydqwh =

�|+w> v> W , . �r+w> v> W ,�+w> v, .
4

5
Wudfh^�rr+w> v> W ,�+w> v,�

�

+w> v,` @ !+w> v,�+w> v> W , +5<,

Od frqglwlrq gh erug hvw grqqìh sdu �+w> v> w, @ I +w> w, @ 41

O*ìtxdwlrq suìfìghqwh hvw vlplodluh ã fhooh rewhqxh gdqv Eodfn hw Vfkrohv +4<:6, gdqv

odtxhooh oh wdx{ g*lqwìuíw hvw uhpsodfì sdu o*lqwhqvlwì gh gìidxw !1 Hooh vhudlw od píph pdlv

dyhf frpph vroxwlrq I'A

+w> W , gdqv oh fdv iruzdug qhxwuh gh qrq lqgìshqgdqfh hqwuh ohv

sdudpëwuhv gx gìidxw hw oh wdx{ vsrw1
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Srxu uìvrxguh fhwwh ìtxdwlrq rx hqfruh srxu fdofxohu o*hvsìudqfh gh od irupxoh lqlwldoh hw

rewhqlu I +w> W , rx I'A

+w> W ,/ qrxv ghyrqv lghqwl�hu oh surfhvvxv +v|,|Nf hw vsìfl�hu od iruph

irqfwlrqqhooh gh !1 F*hvw ã fh qlyhdx tx*lo hvw srvvleoh gh uìlqwurgxluh xq fhuwdlq qrpeuh gh

irqghphqwv ìfrqrpltxhv gdqv ohv prgëohv ã lqwhqvlwì/ wrxw sduwlfxolëuphqw hq fkrlvlvvdqw ghv

yduldeohv g*ìwdw dgìtxdwhv1 D fhwwh �q/ qrxv uhyhqrqv vxu txhotxhv ìwxghv hpslultxhv txl rqw

ìwì uìdolvìhv vxu ohv gìwhuplqdqwv gx vsuhdg1

715 Gìwhuplqdqwv gx vsuhdg

Gdqv ohv prgëohv vwuxfwxuhov/ oh gìidxw ìwdlw xqh irqfwlrq xqltxh gx surfhvvxv gh od ydohxu ghv

dfwliv gh od �uph/ ydohxu txl q*hvw sdv gluhfwhphqw revhuydeoh vxu ohv pdufkìv1 O*xwlolvdwlrq ghv

prgëohv ã lqwhqvlwì/ rü o*lqwhqvlwì gìshqg g*xqh gl�xvlrq pdunrylhqqh pxowlglphqvvlrqqhooh

gv| @ �+w> v|,gw. �+w> v|,
�gZ|/ yd shuphwwuh gh idluh gìshqguh oh gìidxw g*xq fhuwdlq qrpeuh

gh grqqìhv revhuydeohv1 Srxu gìwhuplqhu ohv yduldeohv txl rqw xq lpsdfw vljql�fdwli vxu oh

vsuhdg/ rq shxw vh uìiìuhu ã ghv ìwxghv hpslultxhv h{lvwhqwhv1

Gx�hh +4<<;, dmxvwh xqh uìjuhvvlrq gh od iruph =

�Vsuhdg| @ ef . e��\| .�Whup| . h|

hq xwlolvdqw ghv grqqìhv phqvxhoohv gh 4<;8 ã 4<<8 vxu ghv erqgv g*hqwuhsulvhv/ rü �\|

fruuhvsrqg ã od yduldwlrq phqvxhooh gx wdx{ ghv erqgv gx wuìvru dpìulfdlq g*ìfkìdqfh 6

prlv hw �Whup| fruuhvsrqg ã od yduldwlrq phqvxhooh gx wdx{ hpsuxqwhxu g*Hwdw ã 63 dqv1

Ohv frh!flhqwv e� hw e2 vrqw qìjdwliv hw g*dxwdqw soxv lpsruwdqwv txh oh ulvtxh gh fuìglw gh

o*hqwuhsulvh hvw iruw +hqwuhsulvhv pdo qrwìhv,1 Fhod vljql�h grqf tx*xqh kdxvvh gx wdx{ vdqv

ulvtxh v*dffrpsdjqh g*xqh edlvvh gx vsuhdg1

Orqjvwd� hw Vfkzduw} +4<<8, txdqw ã hx{ dmxvwhqw od uìjuhvvlrq vxlydqwh =

�Vsuhdg| @ ef . e��\ lhog| . e2L| . h|
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Ohxuv grqqìhv v*ìwdohqw gh 4<<: ã 4<<5 hw vrqw dqqxhoohv1 �\ lhog| uhsuìvhqwh od yduldwlrq

dqqxhooh gx wdx{ hpsuxqwhxu g*Hwdw ã 63 dqv/ wdqglv txh L| fruuhvsrqg ã xq lqglfh dgìtxdw

gh o*dfwlrq1 Lov revhuyhqw dxvvl xqh edlvvh gx vsuhdg txdqg oh wdx{ vdqv ulvtxh dxjphqwh/ dlqvl

tx*xqh edlvvh gx vsuhdg txdqg o*lqglfh gh o*dfwlrq dxjphqwh1 Fh ghx{lëph uìvxowdw q*hvw sdv

vxusuhqdqw hw hvw hq frqiruplwì dyhf oh prgëoh gh Phuwrq = xqh kdxvvh gh o*dfwlrq srxu xq

qlyhdx gh od ghwwh lqfkdqjìh lpsoltxh xqh kdxvvh gh od ydohxu ghv dfwliv hw dlqvl xqh edlvvh

gh od suredelolwì gh gìidxw1

O*lqwhusuìwdwlrq gx suhplhu h�hw/ f*hvw0ã0gluh gh od fruuìodwlrq qìjdwlyh hqwuh oh vdqv ulvtxh

hw oh vsuhdg/ hvw prlqv ìylghqwh1 Rq srxuudlw shqvhu txh ohv lqyhvwlvvhxuv txl yrqw rewhqlu xqh

phloohxu uìpxqìudwlrq dyhf ohv erqgv vdqv ulvtxh hq fdv gh kdxvvh ghv wdx{ yrqw íwuh soxv

uìwlfhqwv ã v*hqjdjhu vxu ghv erqgv ulvtxìv/ fh txl ihudlw dx frqwudluh dxjphqwhu oh vsuhdg1

Xq uhwrxu vxu oh prgëoh gh Phuwrq shuphw gh plhx{ frpsuhqguh fhw h�hw = xqh kdxvvh ghv

wdx{ lpsoltxh xqh kdxvvh gx uhqghphqw ghv dfwliv gh o*hqwuhsulvh/ grqf xqh kdxvvh gh od

suredelolwì gh vxuylh hw xqh edlvvh gx vsuhdg1 Rq shxw uhsuhqguh o*h{hpsoh gh od frpsdjqlh

g*dvvxudqfh ylh = vl vrq dfwli hvw lqgì{ì vxu oh vdqv ulvtxh/ hw txh vrq sdvvli hvw hvvhqwlhoohphqw

frpsrvì gh fuìdqfhv ylv0ã0ylv gh vhv dvvxuìv ã xq wdx{ jdudqwl/ hooh yd eìqì�flhu gh od kdxvvh

gh wdx{1

Qìdqprlqv/ rq frqvwdwh gdqv fhv ghx{ ìwxghv txh fhw h�hw hvw g*dxwdqw soxv idleoh txh ohv

hqwuhuslvhv rqw xq erq udwlqj/ fh txl hvw oh fdv srxu qrv vìulhv1 Rq srxuud qìjoljhu o*lq xhqfh

gx wdx{ vdqv ulvtxh gdqv xq suhplhu whpsv1 Ohv gìwhuplqdqwv hvvhqwlhov gx vsuhdg uhvwhqw

fhx{ oh soxv olìv ã vrq dfwlylwì/ dx suhplhu udqj ghvtxhov o*dfwlrq1 Vl rq vxssrvh txh oh qlyhdx

gh od ghwwh ydulh shx ã frxuw whuph/ xqh kdxvvh gh o*dfwlrq wudgxlw xqh dpìolrudwlrq gh od

vdqwì �qdqflëuh gh o*hqwuhsulvh +hw gh od ydohxu gh vhv dfwliv, hw grqf xqh edlvvh gx ulvtxh gh

fuìglw1 Od uìjuhvvlrq vxlydqwh d ìwì dmxvwìh vxu ohv 8 vìulhv ìwxglìhv =

eIa+w> W , @ ef . e�v| . e2+W � w, . h|
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rü v| hvw o*dfwlrq dfwxdolvìh hw +W � w, od pdwxulwì gx erqg1 Rq suhqg o*dfwlrq dfwxdolvìh d�q

g*ìylwhu wrxw h�hw gh wdx{ fdfkì1 Rq v*lqwìuhvvh dlqvl ã od vlwxdwlrq �qdqflëuh gh o*hqwuhsulvh/

hq ghkruv gh wrxwh yduldwlrq gh wdx{1 O*lq xhqfh srvlwlyh gx qlyhdx gh o*dfwlrq dfwxdolvìh

hvw ìylghqwh hw whvwìh vljql�fdwlyhphqw srvlwlyh sdu od vwdwlvwltxh gh Vwxghqw srxu od soxsduw

ghv vìulhv1 Od pdwxulwì mrxh srvlwlyhphqw vxu od suredelolwì gh gìidxw/ fh txl hvw frqiruph ã

od wkìrulh1 Qìdqprlqv/ ohv frh!flhqwv e2 vrqw vrxyhqw surfkhv gh 3 hw qrq vljql�fdwliv srxu

ohv vìulhv frxuwhv1 Lo hvw hq idlw dvvh} qrupdo txh od yduldwlrq gh od pdwxulwì mrxh xq u÷oh shx

vljql�fdwli srxu ghv ghwwhv revhuyìhv vxu xqh sìulrgh frxuwh hw grqw o*ìfkìdqfh hvw vxsìulhxuh

ã 8 dqv1

Oh wdeohdx vxlydqw grqqh oh frh!flhqw gh fruuìodwlrq hqwuh gl�ìuhqwhv vìulhv/ qrwdpphqw

o*dfwlrq hw ohv suredelolwìv gh vxuylh1 Lo idxw lqwhusuìwhu fhv vwdwlvwltxhv dyhf suxghqfh/ od

uhodwlrq hqwuh fhv ghx{ yduldeohv ìwdqw d sulrul qrq olqìdluh1

Vìulh Ia � I7 Ia�dfwlrq I70dfwlrq

EQS 3/:9 3/88 3/6:

FLF 3/:4 3/35 3/58

Qdwh{lv 3/7: 3/74 3/37

Flwljurxs 3/:8 3/95 3/76

Phoorq 3/99 3/66 3/39

Rq uhpdutxh txh oh qlyhdx gh fruuìodwlrq hvw hq jìqìudo dvvh} ìoyì srxu od vìulh gh

suredelolwìv mxqlru1 Fhfl v*h{soltxh elhq fdu oh mxqlru hvw frpph o*dfwlrq shx wulexwdluh gx

wdx{ gx uhfrxyuhphqw/ fh txl q*hvw sdv oh fdv gx vhqlru1

Oh judskltxh vxlydqw suìvhqwh o*ìyroxwlrq ghv suredelolwìv hvwlpìhv hw gh o*dfwlrq srxu od

EQS1 O*ìyroxwlrq frqmrlqwh ghv wurlv frxuehv vhpeoh hqfrxudjhdqwh1 Oh píph judskltxh +yrlu

hq dqqh{h wrxwhv ohv suredelolwìv hvwlpìhv, srxu oh FLF odlvvh hq uhydqfkh soxv shusoh{h1
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Yduldwlrq frqmrlqwh gh od suredelolwì gh vxuylh hw gh o*dfwlrq srxu od EQS

Fh judskltxh grqqh txdqw ã oxl o*dmxvwhphqw rewhqx gh od suredelolwì mxqlru sdu od uì0

juhvvlrq olqìdluh vxu o*dfwlrq srxu oh Flwljurxs =

Uìjuhvvlrq gh od suredelolwì gh vxuylh Mxqlru gx Flwljurxs vxu o*dfwlrq dfwxdolvìh

Rq shxw sdu dloohxuv shqvhu ã g*dxwuhv lqglfdwhxuv revhuydeohv gh od vdqwì ìfrqrpltxh

ghv hqwuhsulvhv frpph sdu h{hpsoh ghv yduldeohv pdfurìfrqrpltxhv1 Dowpdq +4<;624<<3, d

ìwxglì o*h�hw gh yduldeohv pdfurìfrqrpltxhv frpph oh wdx{ gh furlvvdqfh gx SLE/ oh wdx{ gh
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furlvvdqfh gh o*r�uh gh prqqdlh rx oh wdx{ gh furlvvdqfh gx V)S vxu oh qrpeuh gh idloolwhv1 Lo

wurxyh ghv fruuìodwlrqv qìjdwlyhv hqwuh ohv kdxvvhv gh fhv yduldeohv hw oh qrpeuh gh idloolwhv1

716 Prgëoh sursrvì

Fhwwh sduwlh suìvhqwh oh fkrl{ uhwhqx txdqw ã od iruph gh o*lqwhqvlwì1 Lo v*djlw g*xq prgëoh

ã xq vhxo idfwhxu/ o*dfwlrq dfwxdolvìh1 Fh fkrl{ yd qrxv shuphwwuh gh surfìghu ã o*k|srwkëvh

g*lqgìshqgdqfh hqwuh o*lqwhqvlwì hw oh surfhvvxv gh wdx{1 Rq d yx qrwdpphqw txh ohv ìwxghv

hpslultxhv prqwudlhqw txh o*h�hw ghv wdx{ vdqv ulvtxh ìwdlw olplwì hq suìvhqfh g*hqwuhsulvhv

elhq qrwìhv1 Rq uhwlhqw grqf od irupxodwlrq gh Pdgdq hw Xqdo vrxv od suredelolwì ulvtxh

qhxwuh1 Qrxv vxjjhurqv gdqv od vhfwlrq vxlydqwh xqh iruph gh o*lqwhqvlwì gìshqgdqw gx wdx{

vdqv ulvtxh fh txl lpsoltxh o*xwlolvdwlrq gh qrwuh irupxodwlrq iruzdug qhxwuh1

71614 Vsìfl�fdwlrq gh o*lqwhqvlwì gh gìidxw

K71 O*lqwhqvlwì gh gìidxw hvw xqh irqfwlrq gh od ydohxu gh od �uph hv+w, dfwxdolvìh sdu oh

idfwhxu g*dffxpxodwlrq gx vdqv ulvtxh E+w, =

v| =@
hv+w,
E+w,

Lo v*djlw grqf g*xq prgëoh ã xq vhxo idfwhxu1 Od ydohxu gh o*dfwlrq dfwxdolvìh hvw dssuì0

khqgìh frpph xq lqglfdwhxu gh od vdqwì �qdqflëuh gh o*hqwuhsulvh1

Lo idxw uhpdutxhu txh fhwwh k|srwkëvh shxw vhpeohu frqwudglfwrluh dyhf o*k|srwkëvh K4

txl vwlsxoh o*lqgìshqgdqfh hqwuh o*lqwhqvlwì gh gìidxw hw oh wdx{ g*lqwìuíw1 Pdgdq hw Xqdo vh

gìedudvvhqw gx sureoëph dyhf o*k|srkëvh vxlydqwh =

K81 Od ydohxu dfxdolvìh gh od �uph yìul�h o*ìtxdwlrq gl�ìuhqwlhooh vwrfkdvwltxh =

gv| @ �v|gZ|

rü Z| hvw xq prxyhphqw eurzqlhq vrxv od suredelolwì ulvtxh qhxwuh1
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Fhwwh k|srwkëvh hvw frqvlvwdqwh dyhf oh prgëoh lqlwldo gh Eodfn hw Vfkrohv+4<:6, rü od

yrodwlolwì gh o*dfwlrq hvw frqvwdqwh1

K91 O*lqwhqvlwì gh gìidxw hvw grqqìh sdu =

!+v, @
f

+oq+v@�,,2

Vhorq Pdgdq hw Xqdo/ od uhodwlrq hqwuh o*lqwhqvlwì gh gìidxw hw o*dfwlrq dfwxdolvìh qh shxw

sdv íwuh olqìdluh/ oh surfhvvxv g*lqwhqvlwì ìwdqw vwulfwhphqw srvlwli1 Oh sdudpëwuh f wudgxlw

o*lpsruwdqfh gh fhwwh uhodwlrq1 O*lqwhqvlwì gh gìidxw whqg yhuv o*lq�ql txdqg v vh udssurfkh

g*xq vhxlo �1 Rq v*dwwhqg lqwxlwlyhphqw ã fh txh v vh udssrurfkh gh � sdu oh kdxw pdlv ohv

dxwhxuv vrxoljqhqw txh oh gìidxw shxw vxuyhqlu qrq sdv lppìgldwhphqw dsuëv xqh fkxwh gh

o*dfwlrq/ pdlv shx dsuëv/ doruv txh oh frxuv dydlw hqwdpì xqh uhprqwì1 Fh judskltxh uhsuìvhqwh

o*lqwhqvlwì hq irqfwlrq gh o*dfwlrq1 Od frxueh hvw rewhqxh srxu f @ 3=3336 hw � @ 41

Lqwhqvlwì gh gìidxw sursrvìh sdu Pdgdq hw Xqdo hq irqfwlrq gh o*dfwlrq dfwxdolvìh

Od prgìolvdwlrq vh udssurfkh grqf g*xq prgëoh vwuxfwxuho ã od Phuwrq +4<:7, dyhf xq

vhxlo gìfohqfkhxu �/ gìshqgdqw gh od ydohxu gh od �uph vxu ohv pdufkìv1 O*dydqwdjh gh fhwwh

irupxodwlrq hvw tx*hooh uhsrvh vxu oh frxuv gh o*dfwlrq txl hvw revhuydeoh1 Hooh shxw vhpeohu

sduwlfxolëuhphqw shuwlqhqwh vl rq frqvlgëuh txh oh sul{ gh o*dfwlrq uh ëwh elhq od ydohxu gh

93



o*hqwuhsulvh hw lqwëjuh wrxwh o*lqirupdwlrq �qdqflëuh glvsrqleoh= lo v*djlw gh o*k|srwkëvh gh

pdufkìv h!flhqwv1 Gh soxv/ fhwwh prgìolvdwlrq sursrvh xqh ylvlrq prlqv pìfdqltxh gx gìidxw

txh gdqv ohv prgëohv vwuxfwxuhov1

Vrxv fhv wurlv k|srwkëvhv/ rq shxw uììfuluh o*ìtxdwlrq +5<, =

�|+w> v> W , .
4

5
�2v2�rr+w> v> W , @ !+v,�+w> v> W , +63,

dyhf �+w> v> w, @ 4=

71615 Vroxwlrq sursrvìh sdu Pdgdq hw Xqdo

Ohv dxwhxuv prqwuhqw txh od vroxwlrq gh fhwwh ìtxdwlrq hvw grqqìh sdu =

I +w> W , @ �+w> v> W , @ J@+5@g
2+v>�,,

rü d @ f@+5�2,/ � @ W � w o*ìfkìdqfh uìvlgxhooh hw g+v>�, @ *?Er*B�

j
I
K
� j

I
K

2

hw rü J@ hvw vroxwlrq gh o*ìtxdwlrq gl�ìuhqwlhooh =

x2J
��

@ . +
6

5
x� 4,J

�

@ � dJ@ @ 3 +64,

Lov sursrvhqw ohv frqglwlrqv gh erug vxlydqwhv = J@+3, @ 4/ J
�

@+3, @ �d hw J@+4, @ 31

Od suhplëuh frqglwlrq hvw lvvxh gh od frqglwlrq gh erug vxu o*ìtxdwlrq dx{ gìulyìhv sdu0

wlhoohv +63,1 Od vhfrqgh hvw gìgxlwh hq vxssrvdqw od uìjxodulwì gh J@ hw hq ìfulydqw o*ìtxdwlrq

+64, hq 31 Od ghuqlëuh frqglwlrq vh yhxw lqwxlwlyh = od irqfwlrq g ìwdqw dssuìkhqgìh sdu ohv

dxwhxuv frpph xqh glvwdqfh hqwuh v hw oh vhxlo �/ lov h{soltxhqw txh oruvtxh v whqg yhuv �/ g

whqg yhuv 3 hw grqf o*dujxphqw gh J@ whqg yhuv o*lq�ql1 Od suredelolwì gh vxuylh ìwdqw qxooh

txdqg v vh udssurfkh gh �/ rq hq gìgxlw od ghuqlëuh frqglwlrq1 Qìdqprlqv fhwwh frqglwlrq hvw

pdwkìpdwltxhphqw idxvvh fdu od irqfwlrq g qh whqg hq dxfxq fdv yhuv 3 txdqg v vh udssurfkh

gh �1

Pdgdq hw Xqdo qh uìvroyhqw sdv fhwwh ìtxdwlrq pdlv sursrvhqw xqh vroxwlrq dssurfkìh =

J@+|, @ h3@+
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Rq uhpdutxh txh fhwwh irqfwlrq hvw od vroxwlrq gh o*ìtxdwlrq gl�ìuhqwlhooh vxlydqwh txl hvw

rewhqxh hq srvdqw x @ 3 gdqv o*ìtxdwlrq +64, =

J
�

@ � dJ@ @ 3 +65,

O*lqwxlwlrq hvw txh fhwwh dssur{lpdwlrq hvw ydodeoh srxu ghv suredelolwìv gh vxuylh surfkh

gh 4/ fh txl ìtxlydxw ã xq dujxphqw srxu J@ surfkh gh 31

Od suredelolwì gh vxuylh v*ìfulw doruv =

I +w> W , @ I +v>�> f> �> �, @ h{s+� f�

+oq+v@�,� �2�@5,2 , +66,

Od iruph +66, gh od suredelolwì gh vxuylh hvw sdu fhuwdlqv srlqwv gh yxh vdwlvidlvdqwh =

� Hooh qh gìshqg txh gh od ydohxu gh o*dfwlrq dfwxdolvìh v hw gh o*ìfkìdqfh uìvlgxhooh �/

� Hooh hvw furlvvdqwh hq v hw whqg yhuv 4 txdqg v whqg yhuv o*lq�ql/

� Hooh whqg yhuv 4 txdqg � whqg yhuv 31

Sdu frqwuh/ ohv dxwhxuv uhsurgxlvhqw od píph huuhxu txh suìfhghpphqw = od irqfwlrq g qh

whqg sdv yhuv 3 txdqg v whqg yhuv � hw vrxv fhwwh iruph/ I qh whqg sdv yhuv 3 txdqg v whqg

yhuv �1 O*dssur{lpdwlrq uhwhqxh q*hvw grqf ydodeoh txh srxu ghv suredelolwìv surfkhv gh 4

pdlv qh yìul�h sdv gh erqqhv sursulìwìv hq fdv gh ulvtxh gh gìidxw xq shx soxv ìohyì1

71616 Vsìfl�fdwlrq ìfrqrpìwultxh

Oh prgëoh ìfrqrpìwultxh dvvrflì ã fhwwh irupxodwlrq uhsrvh vxu od wkìrulh ghv prphqwv jìqì0

udolvìv +Kdqvhq +4<;5,, rx hqfruh vxu od wkìrulh ìtxlydohqwh ghv prlqguhv fduuìv dv|pswr0

wltxhv +Jrxulhurx{ hw Prqiruw +4<;8,,1 Ohv sdudpëwuhv ã hvwlphu vrqw od yrodwlolwì gh o*dfwlrq

� hw ohv sdudpëwuhv gh od irqfwlrq g*lqwhqvlwì f hw �1 Fhwwh pìwkrgh vwdwlvwltxh hvw xwloh

95



oruvtxh od vìulh txh o*rq fkhufkh ã prgìolvhu hvw hooh0píph hvwlpìh gh idêrq frqyhujhqwh/ fh

txl hvw elhq oh fdv lfl1 Rq ìfulw gdqv fh fdv =

|L +w> W , @ � 4

�
oq+IL +w> W ,, @

fL
+oq v| . � � �2�@5,2 . %L|A

srxu X @ V> M hw rq vxssrvh H|3�^%
L
|A ` @ 3 hw H|3�^+%

L
|A ,

2` ?4

Ohv dxwhxuv hvwlphqw vìsduìphqw ohv sdudpëwuhv srxu ohv vìulhv vhqlru hw mxqlru doruv tx*lov

vrqw vxssrvìv ìjdx{1 Lo q*h{lvwh dxfxqh uhvwulfwlrq wkìrultxh vxu fh srlqw hw lo hvw srvvleoh

g*hvwlphu ohv sdudpëwuhv srxu xqh vhxoh vìulh frqwhqwdqw ã od irlv ohv suredelolwìv vhqlru hw

mxqlru1

71617 Uìvroxwlrq sdu ohv prlqguhv fduuìv qrq olqìdluhv

Qrxv dyrqv hvvd|ì g*hvwlphu ohv sdudpëwuhv hq uhvshfwdqw fhwwh vsìfl�fdwlrq1 Qrxv dyrqv uìd0

olvì o*hvwlpdwlrq sdu od pìwkrgh ghv prlqguhv fduuìv qrq olqìdluhv txl hvw dv|pswrwltxhphqw

ìtxlydohqwh dx{ prphqwv jìqìudolvìv1 Fh fkrl{ hvw dydqwdjhx{ fdu od pìwkrgh hvw lpsoì0

phqwìh vrxv VDV rx vrxv Vsoxv1

Pdokhxuhxvhphqw/ ohv dojrulwkphv qxpìultxhv gh pd{lplvdwlrq q*rqw sdv uìxvvl ã frqyhu0

jhu yhuv xqh vroxwlrq srxu qrv vìulhv1

Rq shxw dydqfhu ghx{ udlvrqv sulqflsdohv ã fhw ìfkhf =

� Wrxw g*derug/ od vroxwlrq dssurfkìh gh o*ìtxdwlrq gl�ìuhqwlhooh q*hvw ydodeoh txh srxu

ghv suredelolwìv gh vxuylh wuëv surfkhv gh 41 Hooh qh yìul�h qrwdpphqw sdv gh erqqhv

sursulìwìv ã od edlvvh gh o*dfwlrq hw gh od suredelolwì gh vxuylh1

� Gh soxv/ vl oh prgëoh dssdudñw judskltxhphqw shuwlqhqw srxu fhudlqhv vìulhv frpph

srxu od EQS rx oh Flwljurxs/ lo vhpeoh gl!floh g*ìwdeolu srxu g*dxwuhv xqh txhofrqtxh

uhodwlrq srvlwlyh hqwuh o*dfwlrq hw ohv suredelolwìv hvwlpìhv1
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717 Uìvroxwlrq gh o*ìtxdwlrq gl�ìuhqwlhooh

Idfh dx{ pdxydlv uìvxowdwv rewhqxv hq xwlolvdqw o*dssur{lpdwlrq h{srqhqwlhooh/ qrxv dyrqv

whqwì gh uìvrxguh o*ìtxdwlrq gl�ìuhqwlhooh +64,1 Qrxv vrpphv sduyhqxv ã xq gìyhorsshphqw

hq vìulhv hqwlëuhv1 Ohv fkdqjhphqwv gh yduldeoh vxffhvvliv vrqw ohv vxlydqwv +od gìprqvwudwlrq

hvw h{solflwìh hq dqqh{h, =

41 J@+{, @ X+ �%, @ X+},
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61 Oh frì!flhqw ghydqw K shxw íwuh vlpsol�ì hq ìjdolvdqw ã 3 od sduwlh txl qh gìshqg sdv

gh }1 Fhod uhylhqw ã srvhu =
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rq rewlhqw

}K
��

. +p� },K � � qK @ 3 +6:,

Od vroxwlrq g*xqh whooh ìtxdwlrq hvw frqqxh vrxv iruph gh gìyhorsshphqw hq vìulhv

hqwlëuhv =

K+}, @ F�P+q>p> }, .F2}
�36P+4 . q�p>} �p> }, +6;,

dyhf

P+p>q> }, @
"[
�'f

d�

df @ 4

d�n� @
q. m

+p. m,+4 . m,
d�}

hw F� hw F2 whov txh ohv frqglwlrqv gh erug vrqw yìul�ìhv1

Rq uhwurxyh dlqvl J@ =

J@+{, @ h{s+�4
{
,{
3 �

e
n
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�

�S
ne@

^F�P+q>p>
4
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,` +6<,

Qrxv dyrqv lpsoìphqwì fhwwh vroxwlrq qxpìultxhphqw hq Ylvxdo Edvlf1

Vl rq ìfulw od vroxwlrq vrxv od iruph =

J@+{, @ F�O�+{>q>p, .F2O2+{>q>p,

J
�

@+{, @ F�O
�

�+{>q>p, .F2O
�

2+{>q>p,

Ohv frqvwdqwhv vrqw rewhqxhv hq uìvroydqw fh v|wëph hq 31

Pdokhxuhxvhphqw/ ohv ydohxuv gh od suredelolwì gh vxuylh rewhqxhv sdu fhwwh pìwkrgh qh

vrqw sdv vdwlvidlvdqwhv fdu od irqfwlrq gh suredelolwì gh vxylh shxw ghvfhqguh hq ghvvrxv gh
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31 Od uìvroxwlrq qxpìultxh frq�uph srxuwdqw txh od vroxwlrq +6<, hvw mxvwh1 Sdu dloohxuv/

Pdwkìpdwlfd sursrvh xqh vroxwlrq gh od píph iruph1

Oh sureoëph uìvlgh hq idlw gdqv oh uhvshfw ghv frqglwlrqv gh erug1 Fhoohv0fl vrqw fdofxoìhv

hq 31 Ru oh gìyhorsshphqw rewhqx q*hvw sdv gì�ql srxu fhwwh ydohxu1 Lo v*djlw grqf gh vh

udssurfkhu oh soxv srvvleoh gh 31 Vl rq qìjoljh ohv whuphv sro|qrpldx{ gdqv od vroxwlrq +6<,/

rq yrlw txh o*rq pxowlsolh h{s+� �
%, txl whqg wuëv udslghphqw yhuv 3 sdu oh gìyhorsshphqw gh

K grqqì sdu +6;,1 Ohv whuphv d� lqgltxhqw txh fh gìyhorsshphqw hvw gh o*ruguh gh h{s+ �%,

txl whqg wuëv udslghphqw yhuv o*lq�ql1 Vl oh surgxlw frqyhujh elhq yhuv xqh olplwh �qlh/ lo hvw

ìylghqw txh ohv ydohxuv qxpìultxhv gh F� hw F2 yrqw íwuh sduwlfxolëuhphqw lqvwdeohv1

Pdwkìpdwlfd grqw od suìflvlrq hq 3 hw o*lq�ql hvw vxsìulhxuh ã fhooh gx Ylvxdo Edvlf qh

shuphw sdv qrq soxv g*rewhqlu xqh vroxwlrq dffhswdeoh/ f*hvw0ã0gluh frpsulvh hqwh 3 hw 41 Oh

judskltxh vxlydqw suìvhqwh xqh vroxwlrq sduwlfxolëuh srxu d @315 dlqvl txh o*dssur{lpdwlrq

sursrvìh sdu ohv dxwhxuv1

Irqfwlrqv gh suredelolwì gh vxuylh
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718 Uìvroxwlrq qxpìultxh

Qrxv dyrqv sdu od vxlwh whqwì gh uìvrxguh oh sureoëph hq d|dqw uhfrxuv ã od pìwkrgh qxpì0

ultxh ghv gl�ìuhqfhv �qlhv1 Srxu fhod/ qrxv uhyhqrqv ã o*ìtxdwlrq dx{ gìulyìhv sduwlhoohv

+HGS, +63, =

�|+w> v> W , .
4

5
�2v2�rr+w> v> W , @ !+v,�+w> v> W ,

71814 O*rewhqwlrq g*xqh ìtxdwlrq gh uìfxuuhqfh

Srxu rewhqlu xqh hvwlpdwlrq qxpìultxh gh od vroxwlrq gh fhwwh ìtxdwlrq/ qrxv dyrqv rswì srxu

od pìwkrgh ghv gl�ìuhqfhv �qlhv/ frxudpphqw xwlolvìh srxu wudlwhu ohv HGS lvvxhv gh prgëohv

�qdqflhuv rx hqfruh hq sk|vltxh1 Rq dxudlw gh idêrq ìtxlydohqwh sx xwlolvhu ghv pìwkrghv

gh Prqwh0Fduor ã sduwlu gh od irupxoh lqlwldoh +49, txl prqwuh txh od suredelolwì gh vxuylh

v*ìfulw vrxv od iruph g*xqh hvsìudqfh1

Srvrqv �+w> W> v, @ K+�> oq+v,, @ K+�> {, d�q g*rewhqlu ghv frh!flhqwv frqvwdqwv hw xqh

frqglwlrq lqlwldoh gdqv oh whpsv txl uhsuìvhqwh dlqvl od pdwxulwì =

�KK .
4

5
�2K%% � 4

5
�2K% @ !+h%,K +73,

Rq gì�qlw xq pdloodjh gx grpdlqh ^3> W�w`�^�N>N` gh sdv % srxu od yduldeoh whpsruhooh

� hw k @ 2g
�n� srxu od yduldeoh g*hvsdfh {1

Rq qrwh

w? @ q%

{� @ �N . l
5N

Q . 4

K?+l, @ K+w?> {�,

Od frqglwlrq lqlwldoh hvw grqqìh sduKf+l, @ 4/ fh txl vljql�h txh od suredelolwì gh vxuylh ã

o*ìfkìdqfh/ vdfkdqw tx*lo q*| sdv hqfruh hx gìidxw hvw gh 41 Lo frqylhqw gh vh grqqhu ìjdohphqw
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ghv frqglwlrqv gh erug hq �N hw N fh txl shuphwwud gh gì�qlu hqwlëuhphqw ohv whuphv gh od

vxlwh K1 Fhod uhylhqw/ frpswh whqx gh od iruph orjdulwkpltxh gh K/ ã vh grqqhu ohv olplwhv

gh � txdqg v$ 3 hw txdqg v$41 Rq yrlw tx*lo vh srvh doruv gh idêrq ìylghqwh oh sureoëph

gx fkrl{ gh od uhodwlrq irqfwlrqqhooh hqwuh ! o*lqwhqvlwì gh gìidxw hw v=

71815 Xqh qrxyhooh uhodwlrq irqfwlrqqhooh hqwuh � hw r

Vl rq uhsuhqg o*lqwhqvlwì sursrvìh sdu Pdgdq hw Xqdo/ rq rewlhqw ghv frqglwlrqv gh Glulfkohw

dyhf K ìjdoh ã 4 dx{ ghx{ h{wuìplwìv1 Qìdqprlqv/ fhwwh iruph gh o*lqwhqvlwì suìvhqwh xq

srlqw gh glvfrqwlqxlwì vxu ^�N>N` +srxu v @ �, 1 Hq fh srlqw/ oh wdx{ lqvwdqwdqì gh gìidxw

hvw lq�ql/ fh txl lpsoltxh xqh iruwh lqvwdelolwì qxpìultxh1

Q*ìwdqw sdv sduwlfxolëuhphqw frqydlqfx sdu xqh prgìolvdwlrq dyhf vhxlo/ qrxv oxl dyrqv

grqf suìiìuì xqh lqwhqvlwì suìvhqwdqw xqh vlpsoh uhodwlrq irqfwlrqqhooh lqyhuvh hqwuh o*dfwlrq

hw oh wdx{ lqvwdqwdqì gh gìidxw1 Qrxv dyrqv rswì srxu xqh irqfwlrq ã ghx{ sdudpëwuhv gx

w|sh =

!+v, @
f

vR

Fhwwh irupxodwlrq hvw hq h�hw soxv vrxsoh fdu hooh qh vxssrvh sdv o*h{lvwhqfh g*xq vhxlo1

Od ylvlrq gx gìidxw hvw prlqv pìfdqltxh1 Gh soxv/ od vxssuhvvlrq gx sdudpëwuh gh vhxlo qrxv

dxwrulvh ã udmrxwhu xq sdudpëwuh gh vhqvlelolwì gh o*lqwhqvlwì dx{ yduldwlrqv ã od edlvvh gh

o*dfwlrq = f*hvw oh frh!flhqw s1

G*xq srlqw gh yxh sudwltxh/ lo hvw lqwìuhvvdqw gh qrupdolvhu od ydohxu gh o*dfwlrq dfwxdolvìh

ã 4 srxu od suhplëuh revhuydwlrq gh o*hfkdqwloorq1 Fhwwh wudqvirupdwlrq yd shuphwwuh gh

frpsduhu ohv sdudpëwuhv f hw s srxu ohv gl�ìuhqwhv vìulhv ìwxglìhv1 Vlqrq/ ohv ydohxuv gh fhv

sdudpëwuhv vhudlhqw iruwhphqw gìshqgdqwhv gx qlyhdx devrox gh o*dfwlrq fh txl q*d sdv gh

vljql�fdwlrq �qdqflëuh1

O*xwlolvdwlrq gh ghx{ sdudpëwuhv shuphw gh vh grqqhu ghx{ ghjuìv gh olehuwì1 Lo idxw
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wrxwhirlv qrwhu txh fhv ghx{ sdudpëwuhv rqw ghv h�hwv olìv hw tx*rq qh shxw qrwdpphqw sdv

mrxhu gh idêrq lqgìshqgdqwh vxu od glphqvlrq �whpsv� hw vxu od glphqvlrq �dfwlrq� gx gìidxw1

Rq uhpdutxh txdqg píph txh/ g*xqh sduw/ oh sdudpëwuh f shuphw gh mrxhu vxu od sur0

edelolwì gh vxuylh �wrxwhv fkrvhv ìjdohv sdu dloohxuv�/ f*hvw ã gluh txdqg o*dfwlrq dfwxdolvìh

uhvwh vwdeoh1 G*dxwuh sduw/ o*xwlolvdwlrq gx sdudpëwuh s shuphw txdqw ã hooh gh mrxhu vxu od

uìdfwlylwì gh od suredelolwì gh vxuylh dx{ prxyhphqwv gh o*dfwlrq hq wdqw txh sdudpëwuh gh

frqyh{lwì gh o*lqwhqvlwì = soxv s hvw ìohyì/ soxv oh gìidxw vxuylhqw udslghphqw txdqg o*dfwlrq

edlvvh1

Oh judskltxh vxlydqw grqqh xq h{hpsoh gh od iruph gh o*lqwhqvlwì srxu ghx{ ydohxuv gh s

hw srxu f @ 3> 33381

Lqwhqvlwì gh gìidxw vdqv vhxlo hq irqfwlrq gh o*dfwlrq

Juåfh ã fhwwh qrxyhooh irupxodwlrq gh o*lqwhqvwì/ lo q*| d soxv gh srlqw gh glvfrqwlqxlwì

vxu o*lqwhuydooh gh gì�qlwlrq gh od suredelolwì gh vxuylh hq irqfwlrq gx qlyhdx gh o*dfwlrq1 Ohv

frqglwlrqv gh erug vrqw doruv dvvh} qdwxuhoohv =

olp
r<f

K+�> oq+v,, @ K?
f @ 3

olp
r<"

K+�> oq+v,, @ K?
� @ 4
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Fhv frqglwlrqv lqgltxhqw vlpsohphqw txh od suredelolwì gh vxuylh hvw qxooh txdqg o*dfwlrq

whqg yhuv 3 hw tx*hooh hvw ìjdoh ã 4 txdqg o*dfwlrq whqg yhuv o*lq�ql1 Gdqv od sudwltxh/ o*lqwhqvlwì

q*ìwdqw sdv gì�qlh hq 3/ rq suhqgud frpph frqglwlrq gh erug hq 3 K+�> oq+3> 34,, @ K?
f @ 3

hw K+�> oq+433,, @ K?
� @ 41

71816 Vfkìpd lpsolflwh yhuvxv vfkìpd h{solflwh

O*ìtxdwlrq hvw glvfuìwlvìh hq srvdqw =

KK+w?> {�, @
K?n�+l,�K?+l,

%

Kr+w?> {�, @
K?+l. 4,�K?+l� 4,

5k

rx hqfruh

Kr+w?> {�, @
K?n�+l. 4,�K?n�+l� 4,

5k

Krr+w?> {�, @
K?+l. 4,� 5K?+l, .K?+l� 4,

k2

rx hqfruh

Krr+w?> {�, @
K?n�+l. 4,� 5K?n�+l, .K?n�+l� 4,

k2

Od glvfuìwlvdwlrq hq fdofxodqw od gìulyìh sdu udssruw dx frxuv gh o*dfwlrq hq q shuphw

g*rewhqlu K?n� gluhfwhphqw hq irqfwlrq gh K?1 Rq o*dsshooh oh vfkìpd h{solflwh1 O*dxwuh

vfìpd gh glvfuìwlvdwlrq hvw glw lpsolflwh1

Oh vfkìpd h{solflwh shuphw g*rewhqlu o*ìtxdwlrq gh uìffxuhqfh vxlydqwh =

K?n�+l, @ +4� %�2

k2
� !+h{s+lk�N,,%,K?+l,

.
%�2

5k2
+K?+l. 4, .K?+l� 4,,� %�2

7k
+K?+l. 4,�K?+l� 4,,
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Fh vfkìpd hvw wuëv idflohphqw lpsoìphqwdeoh qxpìultxhphqw fdu K?n� qh gìshqg txh

ghv ydohxuv gh K?1 Qìdqprlqv/ lo q*hvw vwdeoh txh vrxv fhuwdlqhv frqglwlrqv: 1

Frpph rq shxw oh yrlu hq qrwh/ od frqglwlrq q*hvw sdv h{solflwh hw gìshqg hq soxv gh

od ydohxu gh o*dfwlrq1 Rq uhwlhqgud txh soxv o*dfwlrq hvw ìohyìh/ prlqv oh vfkìpd hvw vwdeoh1

Sdu dloohxuv/ o*lqvwdelolwì hvw iruwhphqw olìh ã od ydohxu gx whuph %�2@k2 = vl fh whuph hvw

wurs ìohyì/ o*hvwlpdwlrq q*hvw sdv vwdeoh1 Oh fkdqjhphqw gh yduldeoh ìwdqw orjdulwkpltxh/ k

grlw íwuh vx!vdpphqw shwlw srxu uhsurgxluh ghv yduldwlrqv gh o*dfwlrq dvvh} �qhv1 Dlqvl/

vl o*rq suhqg k shwlw/ lo hvw qìfhvvdluh gh glplqxhu sdudooëohphqw oh sdv gh whpsv %/ fh txl

shxw frqvlgìudeohphqw udoorqjhu oh whpsv gh fdofxo oruvtx*rq frqvlgëuh xqh ghwwh g*ìfkìdqfh

orqjxh1

Gh soxv/ od vwdelolwì gx vfkìpd h{solflwh hvw frqglwlrqqhooh ã �2 txl hvw xq ghv sdudpëwuhv

ã hvwlphu = lo hvw grqf lpsrvvleoh g*xwlolvhu fhwwh dssurfkh gdqv xqh skdvh dxwrpdwltxh g*hv0

wlpdwlrq1 Rq wurxyhud hq dqqh{hv ghv judskltxhv uhsuìvhqwdqw glyhuvhv vlpxodwlrqv uìdolvìhv

hq xwlolvdqw oh vfkìpd h{solflwh1 Ohv irqfwlrqv qxpìultxhv rewhqxhv vrqw vdwlvidlvdqwhv hq

suhplëuh dssurfkh1

Qìdqprlqv/ o*rewhqwlrq g*xqh erqqh suìflvlrq hq irqfwlrq gx frxuv gh o*dfwlrq reoljh ã

uhfrxulu dx vfkìpd lpsolflwh1 Hq h�hw/ fhoxl0fl hvw vwdeoh gh idêrq lqfrqglwlrqqhooh1

71817 Uìvroxwlrq sdu oh vfkìpd lpsolflwh

O*ìfulwxuh ghv gìulyìhv sdu udssruw ã o*dfwlrq hq q . 4 frqgxlw ã o*ìtxdwlrq gh uìffxuhqfh

vxlydqwh =

+�%�
2

5k2
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7k
,K?n�
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7k
,K?n�

�n� @ K?
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: Lo idxw txh od frqglwlrq gh vwdelolwì gh yrq Qhxpdq srxu qrwuh ìtxdwlrq vrlw yìul�ìh/ vrlw txh oh prgxoh gh
1 ' �3 20j

5

�5
t�?E&�

2
�3 � 0j

5

2�
t�?E&��3 �Ei TE����� vrlw lqiìulhxu ã 41
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txh o*rq shxw uììfuluh =

dK?n�
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. e�K
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�n�
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� +75,

Hq xwlolvdqw +75, hw ohv frqglwlrqv gh erug K?

f @ 3 hw K?

�
@ 4/ rq rewlhqw oh v|vwëph

olqìdluh wulgldjrqdo vxlydqw =3
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O*xwlolvdwlrq gx vfkìpd lpsolflwh frqgxlw ã uìvrxguh fh v|vwëph ã fkdtxh lqfuìphqwdwlrq

vxu oh whpsv1 Lo vh uìvrxg hq idlw dvvh} idflohphqw = lo qh qìfhvvlwh sdv gh vwrfnhu xqh pdwulfh

gh wdlooh Q �Q / pdlv vhxohphqw 6 yhfwhxuv gh wdlooh Q hw vrq lqyhuvlrq lpsoltxh vhxohphqw

5�Q rsìudwlrqv1

O*lpsoìphqwdwlrq gh fhwwh pìwkrgh hq F v*dyëuh dvvh} udslgh hw fh píph dyhf xqh erqqh

suìflvlrq vxu od ydohxu gh o*dfwlrq +k shwlw, hw srxu ghv ìfkìdqfhv orqjxhv1

Rq shxw grqqhu xqh lgìh gx qrpeuh g*rsìudwlrq ã uìdolvhu srxu fdofxohu od ydohxu gh od

suredelolwì gh vxuylh srxu xq yhfwhxu gh sdudpëwuhv +s> f> �, grqqì =

� Vl rq yhxw xqh suìflvlrq vxu ohv yduldwlrqv gh o*dfwlrq gh o*ruguh gh 3/4( dxwrxu gh 4

+txl hvw od ydohxu lqlwldoh gh fhooh0fl,/ lo idxw suhqguh k @ 3> 334/ vrlw Q gh o*ruguh gh

63331

� Vl gh soxv rq yhxw xqh ìydoxdwlrq mrxuqdolëuh gh od irqfwlrq/ f*hvw ã gluh % @ 4/ lo idxw

uìdolvhu hqylurq 5333 lqfuìphqwdwlrqv srxu rewhqlu od suredelolwì gh vxuylh srxu ghv

ìfkìdqfhv gh 7 dqv1
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Fh fdofxo hvw uhodwlyhphqw udslgh hw qh srvh sdv gh sureoëph gh vwrfndjh vl rq vh frqwhqwh

gh frqvhuyhu ohv ydohxuv gh o*dssur{lpdwlrq qxpìultxh xqltxhphqw vxu o*lqwhuydooh g*revhuyd0

wlrq ghv grqqìhv hw srxu ghv yduldwlrqv gh o*dfwlrq udlvrqqdeohv = lo hvw vdqv lqwìuíw gh vwrfnhu

od ydohxu gh od suredelolwì gh vxuylh srxu xqh dfwlrq grqw od ydohxu dxudlw ìwì pxowlsolìh sdu

433111

O*rswlplvdwlrq gx fdofxo gh od suredelolwì gh vxuylh hvw xq srlqw lpsruwdqw = lo frqgl0

wlrqqh hq h�hw od skdvh g*hvwlpdwlrq ghv sdudpëwuhv rü o*rq grlw fdofxohu fhwwh irqfwlrq ã gh

qrpeuhxvhv uhsulvhv1

71818 Hvwlpdwlrq ghv sdudpëwuhv

Od pìwkrgh ghv gl�ìuhqfhv �qlhv qrxv d shuplv gh vlpxohu qxpìultxhphqw od suredelolwì

gh vxuylh hq irqfwlrq gx yhfwhxu � @ +s> f> �,1 Qrxv od qrwhurqv hIw+v>�,1 Sdu dloohxuv/ qrxv

dyrqv hvwlpì ã od vhfwlrq 6 ã sduwlu gx vsuhdg uhodwli qrev ydohxuv gh I srxu xq ìfkdqwloorq

+v|� > v|2c===> v|?JKr, gh ydohxuv gh o*dfwlrq fruuhvsrqgdqw1 O*ìfkdqwloorq ghv suredelolwìv v*ìfulw

grqf + eI +v|� >�� @ W � w�,> ===> eI +v|?JKr >�?JKr @ W � w?JKr,,1 Rq qrwhud �f od yudlh ydohxu gx

yhfwhxu ghv sdudpëwuhv1

Rq udsshooh oh wkìruëph irqgdphqwdo gh od suredelolwì gh vxuylh =

I +v> w> W , @ H
W

k
h3

U
A

|
�E��_�mI|

l

Rq shxw dlqvl dssoltxhu od pìwkrgh vwdwlvwltxh ghv prphqwv vlpxoìv srxu hvwlphu gh

idêrq frqyhujhqwh �f hq uìvroydqw oh surjudpph vxlydqw =

e� @ duj plq
w

?JKr[
�'�

+ eI +v|� >��,� hIw+v|� >��,
2 +76,

Fhfl vh idlw ã o*dlgh gh pìwkrghv qxpìultxhv g*rswlplvdwlrq1 Ru fhv pìwkrghv vrqw g*dx0

wdqw soxv ohqwhv hw lqfhuwdlqhv txh oh yhfwhxu gh sdudpëwuhv hvw judqg1 Rq uhpdutxh dlqvl txh

o*rq shxw dpìolruhu o*hvwlpdwlrq hw hq uìgxluh vrq frþw hq hvwlpdqw vìsduìphqw � od yrodwlolì

gh o*dfwlrq dfwxdolvìh1

:6



Hvwlpdwlrq gh od yrodwlolwì gh o*dfwlrq dfwxdolvìh1 Rq udsshooh od vsìfl�fdwlrq gh v

vrxv od suredelolwì ulvtxh qhxwuh =

gv| @ �v|gZ|

Vl rq dsshooh hv| @ h
U
|

f
or_rv| oh surfhvvxv gx frxuv gh o*dfwlrq +qrq dfwxdolvìh,/ rq gìgxlw

hq dssoltxdqw Lw÷ txh vrxv od suredelolwì ulvtxh qhxwuh =

ghv| @ hv|+u|gw. �gZ|,

Dlqvl/ vrxv od suredelolwì uìooh =

ghv| @ hv|+�+hv|,gw. �giZ|,

g oq+hv|, @ +�+hv|,� �2

5
,gw. �giZ|

rü iZ| hvw xq prxyhphqw eurzqlhq vrxv od suredelolwì uìhooh1

Rq yrlw lfl txh o*dfwlrq qrq dfwxdolvìh d od píph yrodwlolwì vrxv od suredelolwì uìooh txh

o*dfwlrq dfwxdolvìh vrxv od suredelolwì ulvtxh qhxwuh1 Lo qrxv vx!w grqf g*hvwlphu od yrodwlolwì

gh o*dfwlrq qrq dfwxdolvìh1

Rq srvh =

U|� @ oq+
hv|�hv|�3� , @

] |�

|�3�

�+hv�,gx� �2

5
+w� � w�3�, . �+iZ|� �iZ|�3�,

Frpph oh prxyhphqw eurzqlhq hvw xq surfhvvxv ã dffurlvvhphqwv lqgìshqgdqwv hw qru0

pdx{/ f*hvw gluh txh +iZ|� �iZ|�3�, l Q+3> w� � w�3�, hw hvw lqgìshqgdqw gh I|�3�/ rq ìfulw

idflohphqw od yudlvhpeodqfh gh +U|� > ===> U|?JKr, =

o+U|2 > ===>U|?JKr, @
?JKr\
�'2

4s
5��2+w� � w�3�,

h{s+�4
5

+U|� �p+w�> w�3�,,
2

�2+w� � w�3�, ,

rü p+w�> w�3�, @
U |�
|�3�

�+hv�,gx� j2

2 +w� � w�3�,

K:1 Rq idlw lfl o*k|srwkëvh txh �+hv|, @ �> f*hvw ã gluh txh oh surfhvvxv gh o*dfwlrq vxlw xq

eurzqlhq jìrpìwultxh frpph gdqv oh prgëoh gh Eodfn hw Vfkrohv +4<:6,1 Fhwwh k|srwkëvh
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vlpsol�h frqvlgìudeohphqw ohv fdofxov ghv hvwlpdwhxuv gx pd{lpxp gh yudlvhpeodqfh gh � hw

�1 Fhod uhylhqw ã vxssrvhu txh oh wuhqg gh o*dfwlrq hvw frqvwdqw1

Vrxv fhwwh k|srwkëvh/ p+w�> w�3�, @ +�� j2

2 ,+w� � w�3�, @p=+w� � w�3�,1
Lo idxw uhpdutxhu ã fh qlyhdx txh o*rq frqvhuyh +w� � w�3�,/ hw txh o*rq qh suhqg sdv xq

sdv gh whpsv frqvwdqw frpph fhod hvw vrxyhqw idlw1 Fhfl hvw qìfhvvdluh fdu ohv revhuydwlrqv

gh o*dfwlrq qh vrqw sdv mrxuqdolëuhv = hq h�hw/ fhooh0fl q*hvw f÷wìh ql ohv zhhnv0hqgv ql ohv mrxuv

iìulìv1

Ohv frqglwlrqv gx suhplhu ruguh gh od pd{lplvdwlrq gh od yudlvhpeodqfh qrxv grqqhqw

frpph hvwlpdwhxuv =

ep @

S?JKr
�'2 U|�

w?JKr � w�

f�2 @ 4

qrev� 4

?JKr[
�'2

+U|� �p+w� � w�3�,,2
+w� � w�3�,

O*lqwìuíw g*hvwlphu vìsduìphqw od yrodwlolwì gh o*dfwlrq hvw grqf grxeoh1 Wrxw g*derug/ fhod

dooëjh vhqvleohphqw oh surjudpph g*rswlplvdwlrq +76,1 Hqvxlwh/ ohv hvwlpdwhxuv gx pd{lpxp

gh yudlvhpeodqfh vrqw ohv phloohxuv f*hvw ã gluh tx*lov vrqw/ sdupl ohv hvwlpdwhxuv frqyhujhqwv/

fhx{ gh yduldqfh plqlpdoh1 Lo idxw grqf | dyrlu uhfrxuv gëv txh fhod hvw srvvleoh1

Ohv yrodwlolwìv hvwlpìhv sdu fhwwh pìwkrgh vrqw uhvwlwxìhv gdqv oh wdeohdx vxlydqw1 Qrxv

grqqrqv ohv yrodwlolwìv dqqxhoohv txl/ frpswh whqx gx idlw txh o*xqlwì gh whpsv fkrlvl hvw oh

mrxu/ vrqw ìjdohv ã �
s
6981

vìulh Yrodwlolwì dqqxhooh

EQS 47(

FLF 44/5(

Qdwh{lv 46/9(

Flwljurxs 54/6(

Phoorq Edqn 4</7(
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Xqh uhpdutxh v*lpsrvh hq fh txl frqfhuqh od yrodwlolwì lpsolflwh1 Od yrodwlolwì lpsolflwh hvw

fdofxoìh hq lqyhuvdqw od irupxoh gh Eodfn hw Vfkrohv +4<:6, ã sduwlu ghv sul{ ghv rswlrqv vxu

o*dfwlrq revhuyìv vxu oh pdufkì1 Rq srxuudlw íwuh whqwì gh suhqguh od yrodwlolwì lpsolflwh frpph

hvwlpdwhxu gh od yrodwlolwì gh o*dfwlrq/ sxlvtx*hooh vhpeoh fruuhvsrqguh dx{ dqwlflsdwlrqv ghv

lqyhvwlvvhxuv1 Fhshqgdqw/ xqh whooh gìpdufkh qh vhudlw sdv irqgìh1 Wrxw g*derug/ rq revhuyh

hq sudwltxh txh od yrodwlolwì lpsolflwh q*hvw sdv xqltxh = vd ydohxu gìshqg gx sul{ g*h{huflfh

gh o*rswlrq txh o*rq frqvlgëuh1 Gh soxv/ od qrq0xqlflwì gh od yrodwlolwì lpsolflwh vrxoljqh txh

oh prgëoh gh Eodfn hw Vfkrohv +4<:6, hvw pdo vsìfl�ì = xwlolvhu od yrodwlolwì lpsolflwh q*dxudlw

grqf dxfxq vhqv sxlvtxh fhod uhylhqgudlw ã lqyhuvhu xqh irupxoh txl hvw ã sulrul idxvvh1

Uhirupxodwlrq gx surjudpph hw uìvxowdwv1 Rq shxw pdlqwhqdqw uììfuluh oh surjudpph

g*rswlplvdwlrq +76, dyhf � �{ì =

+es>ef, @ duj plq
ERcS�

?JKr[
�'�

+ eI +v|� >��,� hIERcS�+v|� >��,
2 +77,

Qrxv dyrqv uhwhqx frpph ydohxuv gh eI ã dmxvwhu fhoohv rewhqxhv dyhf ohv wdx{ mxqlru

+suredelolwìv gh vxuylh mxqlru,1 Fh fkrl{ hvw prwlyì sdu oh idlw txh fhv suredelolwìv vrqw prlqv

vhqvleohv dx wdx{ gh uhfrxyuhphqw/ grqw o*hvwlpdwlrq q*dssdudñw sdv wrxmrxuv vdwlvidlvdqwh1

Fhfl h{soltxh qrwdpphqw oh idlw tx*hoohv vrqw soxv fruuìoìhv dx{ yduldwlrqv gh o*dfwlrq1

Oh wdeohdx vxlydqw grqqh ohv uìvxowdwv ghv hvwlpdwlrqv srxu ohv 8 vhulhv =

Vìulh es ef Uìvlgx pr|hq;

EQS 3/:5 9/41433D 4/54(

FLF 4/98 6/661433D :/46(

Qdwh{lv 31;5 5/51433D 4/4(

Flwljurxs 4/49 ;/71433S 3/<(

Phoorq Edqn 4/65 :/91433S 3/:4(

;
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Ohv uìvlgxv pr|hqv vrqw soxw÷w erqv kruv plv srxu oh FLF1 Fhfl hvw frqiruph dx{ uìjuhv0

vlrqv olqìdluhv ghv suredelolwìv vxu o*dfwlrq txh qrxv dyrqv gdqv xq suhplhu whpsv dmxvwìhv =

ohv suredelolwìv gh vxuylh hvwlpìhv gx FLF vrqw wuëv shx fruuìoìhv dyhf o*dfwlrq1 Hq fh txl

frqfhuqh ohv dxwuhv vìulhv/ oh srxyrlu h{solfdwli gh o*dfwlrq dfwxdolvìh hvw lpsruwdqw hw ohv

suredelolwìv hvwlpìhv v*dmxvwhqw elhq dx{ suredelolwìv revhuyìhv1

Rq uhpdutxh txh ohv suredelolwìv ghv edqtxhv dpìulfdlqhv vrqw soxv vhqvleohv txh fhoohv

ghv edqtxhv iudqêdlvhv dx{ yduldwlrqv gh o*dfwlrq +s hvw soxv shwlw srxu ohv edqtxhv iudqêdlvhv,1

Fh srlqw hvw lqwìuhvvdqw fdu lo vxjjëuh txh ohv pdufkìv gh erqgv hw g*dfwlrqv dpìulfdlqv vrqw

plhx{ duelwuìv txh fhx{ iudqêdlv1 Fhod frq�uph o*revhuydwlrq ghv grqqìhv euxwhv txl qrxv

dydlw prqwuì txh ohv wlwuhv dpìulfdlqv ìwdlhqw ehdxfrxs soxv oltxlghv hw yrodwlohv txh ohv wlwuhv

iudqêdlv1 Qrwuh vsìfl�fdwlrq ã xq idfwhxu/ o*dfwlrq dfwxdolvìh/ dssdudñw soxv shuwlqhqwh gdqv

oh frqwh{wh dpìulfdlq1

Od vxuidfh grqqdqw od suredelolwì gh vxuylh hvwlpìh srxu EQS hq irqfwlrq gh o*dfwlrq hw

gh od pdwxulwì/ uhsuìvhqwìh gdqv oh judskltxh vxlydqw/ looxvwuh oh idlw txh ohv irqfwlrqv hvwlpìhv

sdu od pìwkrgh ghv gl�ìuhqfhv �qlhv uhvshfwhqw elhq ohv ghx{ sursulìwìhv irqgdphqwdohv = od

suredelolwì gh vxuylh furñw dyhf o*dfwlrq dfwxdolvìh hw dyhf od pdwxulwì1

Uìvlgx pr|hq'

v
E
qrevS
l@4

E e8 Erwl cKl�3
h8+es>ef,Erwl cKl�5�

?JKr

::



Suredelolwì gh vxuylh gh od EQS hvwlpìh hq irqfwlrq gh od pdwxulwì hw gh o*dfwlrq1

Rq suhqg o*h{hpsoh gx Flwljurxs srxu frpphqwhu soxv sduwlfxolëuhphqw ohv uìvxowdwv1

O*hqvhpeoh ghv judskltxhv g*dmxvwhphqw gh suredelolwìv gh vxuylh srxu ohv 8 vìulhv �jxuh

hq dqqh{hv1 Oh judskltxh vxlydqw suìvhqwh ghx{ dmxvwhphqwv gh od vìulh ghv suredelolwìv

gh vxuylh1 Oh suhplhu fruuhvsrqg ã od vroxwlrq gx surjudpph +77, vxu od wrwdolwì ghv 8;5

revhuydwlrqv wdqglv txh oh vhfrqg hvw od vroxwlrq gx píph surjudpph pdlv vxu od vìulh

gìfrxsìh hq 6 wudqfkhv1 Fh vhfrqg dmxvwhphqw grqqh ghv uìvxowdwv vhqvleohphqw phloohxuv1 Lo

shuphw hq h�hw g*lvrohu od wudqfkh g*revhuydwlrq srxu odtxhooh ohv suredelolwìv vrqw iruwhphqw

yrodwlohv1 Fhwwh sìulrgh fruuhvsrqg hq idlw ã xqh iruwh yduldwlrq ghv wdx{ vdqv ulvtxh1 Ohv

sul{ ghv erqgv ulvtxìv qh v*dmxvwdqw sdv dvvh} udslghphqw dx{ yduldwlrqv gx vdqv ulvtxh/ rq

revhuyh fhwwh lqvwdelolwì ghv suredelolwìv gh vxuylh1

:;



Suredelolwìv gh vxuylh hvwlpìhv hw revhuyìhv gx Flwljurxs

Rq vh uhqg frpswh txh od vìulh lvvxh gh o*dmxvwhphqw sdu wudqfkh v*dmxvwh vhqvleohphqw

plhx{ dx{ revhuydwlrqv1 Fhod vxjjëuh txh ohv ydohxuv ghv sdudpëwuhv vrqw uhodwlyhphqw lq0

vwdeohv hw tx*lo idxw ohv uhfdofxohu sìulrgltxhphqw1 Qìdqprlqv/ od glylvlrq hq wurlv lqwhuydoohv

gh od vìulh gx Flwljurxs txl uhsuìvhqwh xq shx soxv gh ghx{ dqv g*rvehuydwlrqv grqqh gh erqv

uìvxowdwv1 Oh ehvrlq gh uìdmxvwhphqw q*hvw grqf sdv h{fhvvlyhphqw iuìtxhqw1

Sdu dloohxuv/ ohv suredelolwìv hvwlpìhv vrqw prlqv yrodwlohv txh fhoohv revhuyìhv/ fh txl hvw

hq idlw dssuìfldeoh gdqv od phvxuh rü od iruwh yrodwlolwì ghv suredelolwìv revhuyìhv v*h{soltxh

hq sduwlh sdu od pdxydlvh txdolwì ghv grqqìhv1 Oh idlw txh ohv suredelolwìv gh vxuylh hvwlpìhv

ydulhqw hvw xq srlqw lqwìuhvvdqw = rq shxw shqvhu txh qrwuh prgëoh shuphw gh suhqguh hq

frpswh udslghphqw ghv yduldwlrqv gh od txdolwì gh od vroydelolwì ghv hqwuhsulvhv hq lqwìjudqw

soxv udslghphqw ohv dmxvwhphqwv shufhswleohv vxu oh pdufkì dfwlrq txh qh oh irqw sdu h{hpsoh

ohv djhqfhv gh udwlqj1

Oh prgëoh dssdudñw hq sduwlh shuwlqhqw hw grlw srxyrlu shuphwwuh gh sur�whu g*rssruwx0

qlwìv g*duelwudjh sdvvdjëuhv vxu oh pdufkì ghv erqgv/ prlqv oltxlgh txh fhoxl ghv dfwlrqv ã

sduwlu gxtxho ohv hvwlpdwlrqv vrqw uìdolvìhv1

:<



719 Fdofxo gh od suredelolwì uìooh

Ohv fdofxov suìfìghqwv shuphwwhqw gruhv hw gìmã gh fdofxohu oh sul{ g*xq erqg ulvtxì/ f*hvw ã

gluh oh vsuhdg txh o*rq idlw sd|hu ã xq hpsuxqwhxu hq irqfwlrq gx ulvtxh txl oxl hvw dwwdfkì1

Lov shuphwwhqw dxvvl gh fdofxohu oh sul{ ghv gìulyìv gh fuìglw1

Hq uhydqfkh/ qrxv q*dyrqv rewhqx txh ghv suredelolwìv gh vxuylh ulvtxh qhxwuh hw qrq

uìhoohv/ fh txl shxw íwuh dssuìfldeoh gdqv xqh rswltxh gh jhvwlrq ghv ulvtxhv1 Od suredelolwì

klvwrultxh gh vxuylh hvw grqqìh sdu =

S+W ? � mI|, @ H+h{s+�
] A

|

f

vR�
gx,mI|,

Xqh irlv hvwlpìv f hw s/ lo vx!w gh frqqdñwuh od orl gx surfhvvxv +v|,|Nf vrxv od suredelolwì

klvwrultxh1 Fhv sdudpëwuhv ìwdqw frqqxv/ rq shxw vrlw xwlolvhu od irupxoh suìfìghqwh gluhfwh0

phqw srxu idluh gx Prqwh0Fduor/ vrlw lqgluhfwhphqw hq rewhqdqw xqh ìtxdwlrq gl�ìuhqwlhooh

txh o*rq uìvrxgud frpph suìfìghpphqw juåfh ã od pìwkrgh ghv gl�ìuhqfhv �qlhv1

Rq udsshooh od iruph gh od gl�xvlrq gh v vrxv od suredelolwì uìhooh =

gv| @ v|++�� u|,gw. �giZ|,

dyhf iZ| xq eurzqlhq vrxv od suredelolwì uìhooh1 Lo uhvwh ã hvwlphu oh sdudpëwuh � txl

uhsuìvhqwh oh wuhqg gh o*dfwlrq qrq dfwxdolvìh1

Qrxv xwlolvrqv ã fhw h�hw o*hvwlpdwhxu gx pd{lpxp gh yudlvhpeodqfh gh � txl hvw rewhqx

ã sduwlu gh od vìulh gx frxuv gh o*dfwlrq1 Rq d h{kleì dx sdudjudskh suìfìghqw ohv hvwlpdwhxuv

vxlydqwv =

ep @

S?JKr
�'2 U|�

w?JKr � w�

f�2 @ 4

qrev� 4

?JKr[
�'2

+U|� �p+w� � w�3�,,2
+w� � w�3�,
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rü p @ �� j2

2
1 Rq hq gìgxlw o*hvwlpdwhxu gx pd{lpxp gh yudlvhpeodqfh gh � =

e� @ ep.
f�2
5

O*xwlolvdwlrq gh fhw hvwlpdwhxu grqqh ohv uìvxowdwv vxlydqwv +hq uhqghphqwv dqqxhov ìjdx{

ã h{s+698=�,� 4, =

vìulh uhqghphqw dqqxho

EQS 43/;9(

FLF </7(

Qdwh{lv 45/35(

Flwljurxs 46/59(

Phoorq Edqn 6/78(

Od olplwh gh o*xwlolvdwlrq ghv hvwlpdwhxuv gx pd{lpxp gh yudlvhpeodqfh uìvlgh gdqv oh

qrpeuh olplwì gh grqqìhv1

Frpph od pìwkrgh ghv gl�ìuhqfhv �qlhv d gìmã ìwì surjudppìh/ qrxv xwlolvrqv od píph

pìwkrgh srxu rewhqlu ohv suredelolwìv gh vxuylh klvwrultxhv1 Qrxv uhsuhqrqv oh vfkìpd gh

Ih|qpdq0Ndfn srxu rewhqlu xqh ìtxdwlrq gl�ìuhqwlhooh1 Rq dydlw rewhqx gdqv oh fdv jìqìudo

o*ìtxdwlrq vxlydqwh =

�|+w> v> W , . �r+w> v> W ,�+w> v, .
4

5
Wudfh^�rr+w> v> W ,�+w> v,�

�

+w> v,` @ !+w> v,�+w> v> W ,

Rq rewlhqw dlvìphqw hq whqdqw frpswh ghv k|srwkëvhv irupxoìhv =

�|+w> v> W , . v+�� u|,�r+w> v> W , .
4

5
�2v2�rr+w> v> W , @ !+v,�+w> v> W , +78,

Hq h�hfwxdqw ã qrxyhdx oh fkdqjhphqw gh yduldeohv �+w> W> v, @ K+�> oq+v,, @ K+�> {,

txl shuphw g*dyrlu ghv frh!flhqwv frqvwdqwv/ lo uìvxowh =

�KK .
4

5
�2K%% . +�� u| � 4

5
�2,K% @ !+h%,K +79,
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Lo v*djlw g*xqh ìtxdwlrq gl�ìuhqwlhooh vlplodluh ã fhooh rewhqxh gdqv oh fdv gh od suredelolwì

ulvtxh qhxwuh/ oh whuph ghydqwK% ìwdqw ìjdo ã +��u|� �

2
�2, dx olhx gh +��

2
�2,1 Ohv frqglwlrqv

gh erug vrqw lghqwltxhv hw vrxplvhv ã od píph lqwhusuìwdwlrq1

O*ìtxdwlrq gh uìfxuuhqfh rewhqxh sdu glvfuìwlvdwlrq gh +79, hvw =

+�%�
2

5k2
� %�2

7k
.
%�

5k
� %u|

5k
,K?n�

�3� . +4 .
%f

h{s+s+kl�N,,
.
%�2

k2
,K?n�

�

.+�%�
2

5k2
.
%�2

7k
� %�

5k
.
%u|
5k

,K?n�
�n� @ K?

� +7:,

O*xwlolvdwlrq gh fh vfkìpd gdqv ohtxho rq lqwurgxlw o*hqvhpeoh ghv sdudpëwuhv hvwlpìv

shuphw g*rewhqlu xqh hvwlpdwlrq ghv suredelolwìv gh vxuylh klvwrultxhv1

Lo hvw lpsruwdqw gh uhpdutxhu ã fh qlyhdx txh od pìwkrgh txh qrxv dyrqv sursrvì qh

qrxv d sdv reoljì ã idluh ghv k|srwkëvhv vxu oh surfhvvxv vxlyl sdu oh wdx{ vdqv ulvtxh/

kruv plv vrq lqgìshqgdqfh ylv0ã0ylv ghv sdudpëwuhv gx gìidxw1 Fh srlqw hvw lqwìuhvvdqw fdu lo

glplqxh oh qrpeuh gh sdudpëwuhv ã hvwlphu1 Oh prgëoh shuphw grqf g*rewhqlu ghv suredelolwìv

klvwrultxhv gh vxuylh hq ghkruv gh wrxwh prgìolvdwlrq gx surfhvvxv gh wdx{ vdqv ulvtxh1

Oh fkdqjhphqw gh suredelolwì lqgxlw xqh dxjphqwdwlrq vhqvleoh gh od suredelolwì gh vxuylh/

hw fh g*dxwdqw soxv txh o*h{fëv gh uhqghphqw hvwlpì/ e�� u|/ hvw ìohyì1 Oh judskltxh prqwuh

oh sdvvdjh gh od suredelolwì ulvtxh qhxwuh ã od suredelolwì uìhooh srxu oh Flwljurxs1 Lo grqqh

dxvvl ohv suredelolwìv gh vxuylh hq irqfwlrq gx qlyhdx gh udwlqj Prrg|*v1
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Suredelolwìv gh vxuylh ulvtxh qhxwuh hw klvwrultxhv hvwlpìhv srxu oh Flwljurxs

Rq shxw wluhu wurlv hqvhljqhphqwv ghv uìvxowdwv rewhqxv1 Rq yrlw wrxw g*derug txh od

whfkqltxh xwlolvìh srxu uhyhqlu dx{ suredelolwìv klvwrultxhv hvw uhodwlyhphqw vlpsoh gdqv oh

fdv suìvhqw g*xq prgëoh ã xq idfwhxu1

Hqvxlwh/ o*h�hw gh fhwwh pdqlsxodwlrq hvw lpsruwdqw hw shuphw g*rewhqlu ghv suredelolwìv

gh vxuylh +hw grqf gh gìidxw, txl vrqw soxv lqwhusuìwdeohv1 Fhod prqwuh qrwdpphqw txh ohv

prgìolvdwlrqv txl vxssrvhqw ohv djhqwv qhxwuhv dx ulvtxh surfëghqw ã xqh vlpsol�fdwlrq txl

q*hvw sdv whqdeoh1 Vl rq frqvlgëuh ohv suredelolwìv gh vxuylh ulvtxh qhxwuh/ rq hvwlph txh oh

Flwljurxs hvw gdqv xq suhplhu whpsv qrwì D5 sxlv D61 Hq uhjdugdqw ohv suredelolwìv uìoohv/

rq sdvvh gh D4 ã D5/ fh txl vh udssrufkh gh od uìdolwì1

Oh Flwljurxs hvw hq idlw qrwì sdu Prrg|*v DD6/ vrlw xq udwlqj vxsìulhxu ã fhoxl txh

qrxv wurxyrqv lfl1 Fh frqvwdw hvw jìqìudo srxu o*hqvhpeoh ghv vìulhv ìwxglìhv1 Fhod frq�uph

o*h{lvwhqfh g*xqh sulph gh oltxlglwì rx hqfruh g*lqirupdwlrq dv|pìwultxh gdqv oh vsuhdg txl

q*hvw sdv sulvh hq frpswh sdu qrwuh prgëoh/ fhoxl0fl qh prgìolvdqw txh oh gìidxw1 Xqh h{whqvlrq

qdwxuhooh ghv prgëohv ã lqwhqvlwì/ txl xwlolvhqw frpph xqltxh lqirupdwlrq od vìulh ghv vsuhdgv/

vhudlw g*lqfrusruhu xqh sulph gh oltxlglwì gdqv od prgìolvdwlrq gx vsuhdg1
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Oh wdeohdx vxlydqw grqqh oh udwlqj Prrg|*v ghv hqwuhsulvhv ìwxglìhv/ dlqvl txh fhoxl txh

o*rq gìgxlw gh qrv hvwlpdwlrqv/ gdqv xq suhplhu whpsv vrxv od suredelolwì ulvtxh qhxwuh/ sxlv

vrxv od suredelolwì uìhooh1

Vìulh Udwlqj Prrg*|v
Udwlqj lvvx gh

o*hvwlpdwlrq ulvtxh qhxwuh

Udwlqj dsuëv fkdqjhphqw

gh suredelolwì

EQS Dd6 Ed4 Edd6

FLF D5 Edd5 D6

Qdwh{lv Dd6 Edd5 Edd4

Flwljurxs Dd5 D52D6 D42D5

Phoorq Dd6 D5 D42D5

O*dssolfdwlrq gx prgëoh dx fdofxo gh od suredelolwì gh vxuylh rx gh gìidxw vhpeoh dvvh}

surphwwhxvh1 Lo vx!w srxu srxu o*dpìolruhu gh suhqguh hq frpswh gdqv od prgìolvdwlrq gx

vsuhdg g*dxwuhv skìqrpëqhv �qdqflhuv frpph sdu h{hpsoh oh qlyhdx gh oltxlglwì gx wlwuh1

Suredelolwìv gh vxuylh ulvtxh qhxwuh hw klvwrultxhv hvwlpìhv srxu oh FLF

Ohv dxwuhv uìvxowdwv vrqw hq dqqh{hv1
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Xq uhpdutxh v*lpsrvh vxu oh u÷oh mrxì sdu oh uhqghphqw gh o*dfwlrq/ �1 Fh sdudpëwh

glsdudñw hq jìqìudo ghv irupxohv gh ydorulvdwlrq ulvtxh qhxwuh1 F*hvw qrwdpphqw oh fdv gdqv

qrwuh prgëoh rü od ydorulvdwlrq g*xq erqg ulvtxì qh qìfhvvlwh sdv od gìwhuplqdwlrq gh �1 Hq

h�hw/ gdqv fhv prgìolvdwlrqv/ o*devhqfh g*rssruwxqlwì g*duelwudjh lpsoltxh xqh uhgrqgdqfh

hqwuh ohv sdudpëwuhv � hw � = xq fhuwdlq qlyhdx gh ulvtxh � hvw qìfhvvdluhphqw dvvrflì ã

xq qlyhdx gh uhqghphqw �1 Gdqv oh fdofxo ghv suredelolwìv klvwrultxhv gh vxuylh/ oh u÷oh gx

uhqghphqw gh o*dfwlrq hvw srxuwdqw hvvhqwlho1 Xq phloohxu uhqghphqw gh o*dfwlrq hvw fruuìoì

dyhf xq phloohxu uhqghphqw ghv dfwliv/ fh txl lqgxlw xqh edlvvh gh od suredelolwì gh gìidxw1

Vxu oh judskltxh vxlydqw/ rq looxvwuh fh u÷oh hq grqqdqw glyhuvhv ydohxuv dx sdudpëwuh �1

H�hw gh od ydohxu gh � vxu oh fkdqjhphqw gh suredelolwì
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81 Elodq hw shuvshfwlyhv

O*remhw gh fhwwh sduwlh hvw gh idluh oh srlqw vxu od gìpdufkh txl d ìwì dgrswìh lfl/ sxlv gh

suìvhqwhu ohv sulqflsdohv xwlolvdwlrqv srvvleohv gh fh wudydlo hw hq�q gh sursrvhu txhotxhv

gìyhorsshphqwv hw dpìolrudwlrqv hqylvdjhdeohv1

814 Ruljlqdolwì gh od gìpdufkh

Oh exw gh fh pìprluh ìwdlw gh uhjdughu frpphqw lo ìwdlw srvvleoh g*lpsoìphqwhu xq prgëoh

gh ulvtxh gh gìidxw ã lqwhqvlwì srxu prgìolvhu oh vsuhdg gh fuìglw ghv wlwuhv reoljdwdluhv

g*hqwuhsulvhv1 Qrxv dyrqv srxu fhod uhsulv od vwuxfwxuh gx prgëoh gh Pdgdq hw Xqdo +4<<;,

txl dydqêdlw o*lgìh ruljlqdoh gh suhqguh hq frpswh oh qlyhdx gh vhqlrulwì ghv wlwuhv gdqv od

prgìolvdwlrq1 Fhod shuphw hq h�hw g*hvwlphu vìsduìphqw ohv ghx{ frpsrvdqwhv gx ulvtxh gh

fuìglw txh vrqw oh wdx{ gh uhfrxyuhphqw hq fdv gh gìidxw hw od suredelolwì gh vxuylh1

Srxu duulyhu ã xq irupxoh txl vìsdudlw fhv ghx{ ulvtxhv/ Pdgdq hw Xqdo irqw o*k|srwkëvh

g*lqgìshqgdqfh hqwuh oh surfhvvxv gh wdx{ g*lqwìuíw vdqv ulvtxh hw ohv sdudpëwuhv gx gìidxw1

Qrxv dyrqv prqwuì tx*lo ìwdlw srvvleoh g*rewhqlu xqh irupxoh vlplodluh vdqv idluh fhwwh k|0

srwkëvh hq xwlolvdqw o*rxwlo gh od suredelolwì iruzdug qhxwuh1 Fhwwh qrxyhooh irupxoh shuphw

g*ìodujlu oh fdguh g*dssolfdwlrq gx prgëoh1

Qrxv dyrqv sdu od vxlwh dssoltxì oh prgëoh ã 8 vìulhv gh vsuhdgv gh edqtxhv iudqêdlvhv hw

dpìulfdlqhv/ fh txl qrxv d suhplv gdqv xq suhplhu whpsv g*rewhqlu ghv wdx{ gh uhfrxyuhphqw

hw ghv suredelolwìv gh vxuylh vrxv od suredelolwì ulvtxh qhxwuh1 O*hvwlpdwlrq gh od orl gx

wdx{ gh uhfrxyuhphqw v*hvw dyìuìh grxeohphqw sureoìpdwltxh1 Wrxw g*derug/ hooh qìfhvvlwdlw

o*revhuydwlrq hq frqwlqx gh od sursruwlrq gh ghwwh vhqlru gh fkdfxqh ghv hqwuhsulvhv1 Ru lo

hvw gl!floh g*rewhqlu fhwwh grqqìh gh idêrq suìflvh ã fkdtxh lqvwdqw1 Lo qrxv d grqf idoox

uhirupxohu oh prgëoh hq vxssrvdqw fhwwh sursruwlrq frqvwdqwh/ fh txl d qrwdpphqw frqgxlw

ã ìwdeolu xqh uhodwlrq gìwhuplqlvwh hqwuh o*hvsìudqfh hw od yduldqfh gx wdx{ gh uhfrxyuhphqw1
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Sdu dloohxuv/ qrxv dyrqv yx txh ohv wlwuhv reoljdwdluhv ulvtxìv g*hqwuhsulvhv ìwdlhqw shx wudlwìv1

Fhod vxjjëuh o*h{lvwhqfh gh sulphv whooh tx*xqh sulph gh oltxlglwì gdqv oh vsuhdg gh wdx{/ txl

qh vrqw sdv sulvhv hq frpswh sdu qrwuh prgìolvdwlrq1 Od suhplëuh frqvìtxhqfh hvw g*lqgxluh

xqh vrxv hvwlpdwlrq gh o*hvsìudqfh gx wdx{ gh uhfrxyuhphqw1 Qrxv dyrqv yx txh fhod vh

uìshufxwdlw dxvvl ã wudyhuv xqh vrxv hvwlpdwlrq ghv suredelolwìv gh vxuylh1

Qrxv dyrqv hqvxlwh prgìolvì ohv suredelolwìv gh vxylh ulvtxh qhxwuh hq sursrvdqw xqh

lqwhqvlwì gh gìidxw ruljlqdoh ã xq idfwhxu1 Fhooh0fl gìshqg hq h�hw gx qlyhdx gh o*dfwlrq

dfwxdolvìh ã wudyhuv xqh iruph irqfwlrqqhooh ã ghx{ sdudpëwuhv grqw xq gh qlyhdx hw o*dxwuh

gh vhqvlelolwì ã o*dfwlrq1 Od ydohxu gh o*dfwlrq / vl ohv pdufkìv vrqw h!flhqwv hw lqwëjuhqw

grqf wrxwh o*lqirupdwlrq �qdqflëuh/ hvw xq erq lqglfdwhxu gh od fdsdflwì gh o*hqwuhsulvh ã

uhperxuvhu vhv hpsuxqwv1 Fhod qrxv d shuplv gh uhqguh frpswh g*xqh erqqh sduwlh ghv

yduldwlrqv ghv suredelolwìv gh vxuylh ulvtxh qhxwuh1

Oh fdofxo ghv sdudpëwuhv gh o*lqwhqvlwì hw gx wdx{ gh uhfrxyuhphqw vx!vhqw ã fdofxohu oh

sul{ g*xqh ghwwh ulvtxìh dlqvl txh fhoxl gh surgxlwv gìulyìv gh fhwwh ghwwh1 Od olwwìudwxuh qh yd

g*dloohxuv hq jìqìudo sdv soxv orlq1 Qìdprlqv/ gdqv xqh rswltxh gh jhvwlrq ghv ulvtxhv/ lo hvw

lqwìuhvvdqw gh fdofxohu ohv suredelolwìv klvwrultxhv gh vxuylh ghv hqwuhsulvhv1 Fhod grqqh qr0

wdpphqw xq ìoìphqw gh frpsdudlvrq dyhf ohv suredelolwìv gh vxuylh sxeolìhv sdu ohv judqghv

djhqfhv gh qrwdwlrq whoohv txh Prrg|*v rx Vwdqgdug dqg Srruv1 Qrxv dyrqv sursrvì xqh pì0

wkrgh txl shuphw g*rewhqlu fhv suredelolwìv ã sduwlu ghv hvwlpdwlrqv uìdolvìhv hq | lqfrusrudqw

ohv uhqghphqwv klvwrultxhv ghv dfwlrqv ghv hqwuhsulvhv1 Ohv suredelolwìv uìoohv hvwlpìhv vh vrqw

dyìuìhv oìjëuhphqw lqiìulhxuhv ã fhoohv ghv djhqfhv gh udwlqj1 Fhod d frq�upì o*h{lvwhqfh gh

sulphv dxwuhv txh fhooh olìh dx gìidxw gdqv ohv vsuhdgv gh fuìglw1

Qrxv doorqv yrlu pdlqwhqdqw udslghphqw frpphqw fhwwh prgìolvdwlrq shxw íwuh xwlolvìh

gdqv od jhvwlrq gx ulvtxh rx gdqv od ydorulvdwlrq gh surgxlwv frpsoh{hv1
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815 Dssolfdwlrqv gx prgëoh

Rq shxw lghqwl�hu ghx{ judqghv fdwìjrulhv g*dssolfdwlrqv gx prgëoh = od jhvwlrq ghv ulvtxhv

hw od ydorulvdwlrq gh surgxlwv frpsoh{hv1

81514 Jhvwlrq ghv ulvtxhv

O*ìydoxdwlrq gx ulvtxh �qdqflhu/ ã od irlv gh pdufkì hw gh fuìglw/ dwwdfkì ã xq sruwhihxlooh

hvw xqh sureoìpdwltxh hvvhqwlhooh gh od jhvwlrq gh ulvtxh Xqh prgìolvdwlrq gx surfhvvxv gh

sul{ ghv wlwuhv g*hpsuxqw ulvtxìv rxyuh xq fhuwdlq qrpeuh gh srvvlelolwìv1 Qrwuh prgëoh idlw

gìshqguh od ydohxu gx vsuhdg gx qlyhdx gh o*dfwlrq1 Lo shxw grqf íwuh xwlolvì gluhfwhphqw

srxu phwwuh hq ìylghqfh ghv skìqrpëqhv gh fruuìodwlrq gdqv xq sruwhihxlooh hqwuh ghv wlwuhv

reoljdwdluhv ulvtxìv/ tx*lov vrlhqw mxqlru rx vhqlru/ hw ghv srvlwlrqv vxu o*dfwlrq1 Rq shxw sdu

h{hpsoh lpdjlqhu vh frxyulu frqwuh gx gìidxw hq vh srvlwlrqqdqw frxuw vxu o*dfwlrq1

Srxu ydorulvhu xq sruwhihxlooh soxv frpsoh{h/ wrxw hq whqdqw frpswh ghv fruuìodwlrqv hqwuh

ghv wlwuhv fruuhvsrqgdqw ã gl�ìuhqwhv hqwuhsulvhv/ rq yrlw tx*lo idxw hvwlphu xqh pdwulfh gh

fruuìodwlrq hqwuh ohv frxuv ghv dfwlrqv1 Fhwwh hvwlpdwlrq shxw qìdqprlqv v*dyìuhu frxwhxvh hw

lqfhuwdlqh1 Vl rq v*lqwìuhvvh ã xq sruwhihxlooh frpsrvì xqltxhphqw g*reoljdwlrqv/ o*xwlolvdwlrq

g*xq prgëoh ã lqwhqvlwì shxw v*dyìuhu sduwlfxolëuhphqw lqwìuhvvdqwh1 Lo vx!w srxu | lqfrusruhu

gh od fruuìodwlrq gh idluh gìshqguh o*lqwhqvlwì gh fkdtxh erqg gh yduldeohv frppxqhv1 Rq

shxw dlqvl lpdjlqhu idluh gìshqguh o*lqwhqvlwì gh gìidxw gx wdx{ g*lqwìuíw vdqv ulvtxh/ fh txl

vxssrvh g*xwlolvhu qrwuh irupxodwlrq vrxv od suredelolwì iruzdug qhxwuh1 Xqh dxwuh vroxwlrq/

txl q*hvw sdv h{foxvlyh gh od suìfìghqwh/ vhudlw gh idluh gìshqguh o*lqwhqvlwì g*xq lqglfh gh

pdufkì iruwhphqw olì ã o*dfwlrq1 Rq shxw dlqvl lqwurgxluh gh od fruuìodwlrq ã prlqguhv iudlv

hqwuh gl�ìuhqwv wlwuhv reoljdwdluhv1 Od sxlvvdqfh ghv prgëohv ã lqwhqvlwì uìvlgh grqf gdqv

o*rssruwxqlwì gh vsìfl�hu o*lqwhqvlwì gh gìidxw frpph xqh irqfwlrq g*xq judqg qrpeuh gh

yduldeohv g*ìwdwv shuwlqhqwhv1
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Lo idxw uhpdutxhu gdqv fh fdv txh o*hvwlpdwlrq gh o*lqwhqvlwì ghylhqw soxv gl!floh/ pdlv

uhvwh wrxmrxuv soxv vlpsoh txh fhooh g*xqh pdwulfh gh fruuìodwlrq1

Rq shxw hq�q lpdjlqhu frqvlgìuhu xq sruwhihxlooh txl lqwìjuhudlw ghv gìulyìv gh fuìglw1

81515 Hydoxdwlrq gh gìulyìv gh fuìglw

Qrxv yr|rqv lfl udslghphqw frpphqw ydorulvhu ghv gìulyìv gh fuìglw hq xwlolvdqw qrwuh prgëoh

ã lqwhqvlwì1

Suhqrqv o*h{hpsoh g*xqh rswlrq g*dfkdw hxursìhqqh vxu oh sul{ gh od ghwwh g*ìfkìdqfh W

Y +w> W ,/ gh frxuv g*h{huflfh N hw g*ìfkìdqfh O +O ? W ,1 Hq dssoltxdqw oh sulqflsh gh od

ydorulvdwlrq ulvtxh qhxwuh/ oh sul{ gh o*rswlrq hvw grqqì sdu =

F|+N>O, @ HW+pd{+Y +O>W ,�N,@E+O,mI|,@E+w,

Frpph qrxv glvsrvrqv g*xqh irupxoh gh ydorulvdwlrq gh Y +w> W , grqw ohv sdudpëwuhv vrqw

pdlqwhqdqw frqqxv/ od ydohxu gh o*rswlrq shxw íwuh fdofxoìh dyhf od irupxoh suìfìghqwh sdu

h{hpsoh hq xwlolvdqw ghv pìwkrghv gh Prqwh0Fduor1 Lo idxw pdojuì wrxw ã fh qlyhdx vsìfl�hu

oh surfhvvxv vxlyl sdu oh wdx{ vdqv ulvtxh1 Ohv vlpxodwlrqv sruwhurqw doruv vxu fh surfhvvxv

dlqvl txh vxu fhoxl gh o*dfwlrq1

81516 Ydorulvdwlrq g*xqh qrxyhooh ghwwh

Qrxv dyrqv mxvtx*ã pdlqwhqdqw prgìolvì o*ìyroxwlrq gx sul{ g*xqh ghwwh ulvtxìh txl dydlw

gìmã ìwì ìplvh1 Oh sureoëph shxw vh srvhu gh ydorulvhu xqh ghwwh ulvtxìh txl q*hvw sdv f÷wìh

vxu oh pdufkì1 Lo idxgudlw srxu fhod frqqdñwuh ohv sdudpëwuhv gh o*lqwhqvlwì gh fhwwh hqwuhsulvh1

Qrxv dyrqv gdqv fh wudydlo hvwlpì ohv sdudpëwuhv gh o*lqwhqvlwì gh gìidxw vìulh sdu vìulh/

frqvlgìudqw gh fhwwh idêrq txh fhv sdudpëwuhv ìwdlhqw sursuhv ã fkdtxh wlwuh1 Rq srxuudlw

wrxwhirlv wuëv elhq lpdjlqhu hvwlphu fhv sdudpëwhv gh idêrq xqltxh vxu xq sdqho g*hqwuhsulvhv1

Xqh whooh gìpdufkh vhudlw qrwdpphqw shuwlqhqwh vl o*lqwhqvlwì uhwhqxh hvw hooh0píph irqfwlrq
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g*xq fhuwdlq qrpeuh gh yduldeohv sursuhv ã fkdtxh hqwuhsulvh1 Lo vhudlw hqylvdjhdeoh sdu

h{hpsoh gh idluh gìshqguh o*lqwhqvlwì gx udwlqj gh o*hqwuhsulvh/ g*xq lqglfh vhfwrulho rx hqfruh

ghv yduldwlrqv gx frxuv gh o*dfwlrq1

Fhwwh gìpdufkh uhqg srvvleoh od gìwhuplqdwlrq gh od ydohxu gh od ghwwh g*xqh hqwuhsulvh

q*d|dqw sdv hqfruh g*hpsuxqw f÷wì1 Fhfl shxw íwuh xwloh gdqv ghx{ vlwxdwlrqv glvwlqfwhv1 Rq

shxw wrxw g*derug yrxorlu ìydoxhu oh vsuhdg gh wdx{ ã idluh sd|hu ã xqh hqwuhsulvh txl yhxw

ìphwwuh xqh reoljdwlrq1 Od ghx{lëph dssolfdwlrq vh udssruwh ã o*dfwlylwì hq sohlq hvvru gh

od wlwulvdwlrq = txhooh hvw od ydohxu gh pdufkì g*xqh ghwwh gìmã frqwudfwìh pdlv sdv hqfruh

f÷wìhB

816 Gìyhorsshphqwv

Rq ghylqh txh od soxsduw ghv gìyhorsshphqwv srvvleohv ghv prgëohv ã lqwhqvlwì uhsrvhqw

vxu od iruph gh o*lqwhqvlwì gh gìidxw1 Xq ghv ulvtxhv pdmhxuv ghv prgëohv ã lqwhqvlwì uhsrvh

vxu oh idlw tx*lo q*| d sdv gh yìulwdeoh irqghphqw ìfrqrpltxh ã od prgìolvdwlrq1 V*lo hvw

yudl txh o*dfwlrq srvvëgh srxu fhuwdlqv wlwuhv xq iruw srxyrlu h{solfdwli vxu ohv yduldwlrqv gx

vsuhdg/ lo hvw srvvleoh txh g*dxwhv lqirupdwlrqv vrlhqw uhvsrqvdeohv gh fhv yduldwlrqv1 Fhod

shxw sdu h{hpsoh íwuh od sduwlflsdwlrq gh o*Hwdw gdqv o*dfwlrqqduldw gh o*hqwuhsulvh txl ulvtxh

gh glplqxhu od suredelolwì gh gìidxw1 Hq h�hw/ fhoxl0fl ulvtxh yudlvhpeodeohphqw gh vh sruwhu

dx vhfrxuv gh vrq hqwuhsulvh hq fdv gh gl!fxowìv/ frqwudluhphqw ã od soxsduw ghv dfwlrqqdluhv1

Qrwuh prgëoh shxw lqwìjuhu fhv lqirupdwlrqv ã frxuw whuph ã wudyhuv od ydohxu ghv sdudpëwhv

f hw s/ pdlv sdv ohxu fkdqjhphqw vxu oh orqj whuph1

Xqh suhplëuh slvwh vhudlw gh idluh gìshqguh o*lqwhqvlwì qrq vhxohphqw gh o*dfwlrq pdlv

dxvvl gx surfhvvxv gh wdx{ vdqv ulvtxh1 Oh prgëoh gh Pdgdq hw Xqdo grlw doruv íwuh uììfulw

vrxv od suredelolwì iruzdug qhxwuh frpph qrxv o*dyrqv gìmã vxjjìuì1

Lo idxw dxvvl wluhu ghv hqvhljqhphqwv ghv frpsdudlvrqv txh qrxv dyrqv sx idluh hqwuh ohv
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uìvxowdwv irxuqlv sdu qrwuh prgëoh hw ohv suredelolwìv gh vxuylh irxuqlhv sdu ohv djhqfhv gh

udwlqj1 Qrxv dyrqv hq h�hw frqfox txh oh vsuhdg gh wdx{ vxu ohv erqgv ulvtxìv qh frqwh0

qdlw sdv xqltxhphqw gx gìidxw pdlv dxvvl fhuwdlqhphqw xqh sulph gh oltxlglwì rx xq sulph

g*lqirupdwlrq dv|pìwultxh1 Lo frqylhqgudlw grqf g*lqwìjuhu xq fhv skìqrpëqhv gdqv od prgì0

olvdwlrq1 Gx!h hw Vlqjohwrq +4<<;, vxjjëuhqw g*lqwurgxluh xq sdudpëwuh gh oltxlglwì o| gdqv

ohxu irupxoh gh ydorulvdwlrq gx }ìur0frxsrq txl ghylhqw doruv =

Y +w> W , @ HW+h{s+�
] A

|

+u� . ��O� . o|,gx,,

dyhf �| o*lqwhqvlwì gh gìidxw hw O| oh wdx{ gh uhfrxyuhpqw hq fdv gìidxw1

Fhwwh irupxodwlrq vhpeoh sduwlfxolëuhphqw lqwìuhvvdqwh vl rq frqvlgëuh ohv uìvxowdwv txh

qrxv dyrqv rewhqxv1 Oh sureoëph hvvhqwlho gh fh prgëoh hvw o*hvwlpdwlrq ghv gl�ìuhqwv sd0

udpëwuhv vrxv o*lqwìjudoh txl shxw ghpdqghu gh qrpeuhx{ fdofxov hw srvhu ghv sureoëphv

g*lghqwl�delolwì1 Lo idxw hq h�hw uìvrxguh lfl xq sureoëph g*rswlplvdwlrq sruwdqw vxu gh qrp0

euhxvhv yduldeohv ã o*dlgh gh pìwkrghv gh vlpxodwlrqv rx gh gl�ìuhqfhv �qlhv1

<4



UHIHUHQFHV

Dowpdq H1 L1 +4<;624<<3,/ Frusrudwh Ilqdqfldo Glvwuhvv/ Zloh|/ Qhz \run1

Edvoh Frplwwhh rq Edqnlqj Vxshuylvlrq +Dsulo 4<<<,/ Fuhglw Ulvn Prghoolqj = Fxuuhqw
Sudfwlfh dqg Dssolfdwlrqv1
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Gx!h G1 hw Vlqjohwrq N1+4<<;,/Prghoolqj whup vwuxfwxuh ri ghidxowdeoh erqgv/ Vwdqirug
Xqlyhuvlw|1
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glqdwhg Ghehqwxuh \lhogv = 4<;604<<4/ Mrxuqdo ri Ilqdqfh/ 84/ 467:046::1

Irqv M1V1 +4<<7,/ Xvlqj ghidxow udwhv wr prgho wkh whup vwuxfwxuh ri fuhglw ulvn/ Ilqdqfldo
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pdwruv/ Hfrqrphwulfd/ 83/ 435<043871

Mduurz U1D1 hw Wxuqexoo V1P1 +4<<8,/ Sulflqj ghulydwlyhv rq �qdqfldo vhfxulwlhv vxemhfw
wr fuhglw ulvn/ Mrxuqdo ri Ilqdqfh/ 83/860;81

Mduurz U1D1/ Odqgr G1 hw Wxuqexoo V1P1 +4<<:,/ D pdunry prgho iru wkh whup vwuxfwxuh
ri fuhglw ulvn vsuhdgv/ Uhylhz ri Ilqdqfldo Vwxglhv/ 43/ 7;408561

Mduurz U1D1/ Odqgr G1 hw Wxuqexoo V1P1 +5333,/ Wkh lqwhuvhfwlrq ri pdunhw dqg fuhglw
ulvn/ Mrxuqdo ri Edqnlqj dqg Ilqdqfh/ 57/ 5:405<<1
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Odpehuwrq G1 hw Odsh|uh E1 +4<<4,/ Lqwurgxfwlrq dx Fdofxo Vwrfkdvwltxh Dssoltxì ã od
Ilqdqfh/ Pdwkìpdwltxhv hw dssolfdwlrqv/ Hoolsvh/ Sdulv1

Odqgr G1 +4<<724<<;,/ Rq Fr{ surfhvvhv dqg fuhglw ulvn| vhfxulwlhv/ Ghsduwphqw ri
Rshudwlrqv Uhvhdufk/ Xqlyhuvlw| ri Frshqkdjhq1

Orqjvwd� I1 hw Vfkzduw} H1 +4<<8,/ D vlpsoh dssurdfk wr ydoxlqj ulvn| �{hg dqg  rdwlqj
udwh ghew/ Mrxuqdo ri Ilqdqfh/ 83/ :;<0;4<1

Nxvxrnd V1 +4<<<,/ D uhpdun rq ghidxow ulvn prghov/ Dgydqfhv lq Pdwkhpdwlfdo Hfr0
qrplfv/ 4/ 9<0;51

Pdgdq G1 hw Xqdo K1 +4<<;,/ Sulflqj wkh wkh ulvn ri ghidxow/ Wkh Uhylhz ri Ghulydwlyhv
Uhvhdufk/ 5/ 45404931

Pdgdq G1 hw Xqdo K1 +4<<;,/ D Wzr0Idfwru Kd}dug0Udwh Prgho iru Sulflqj Ulvn|
Ghew lq d Frpsoh{ Fdslwdo Vwuxfwxuh/ suhsulqw/ Urehuw K1 Vplwk Vfkrro ri Exvlqhvv/
Xqlyhuvlw| ri Pdu|odqg1

Phuwrq U1 +4<:7,/ Rq wkh sulqflqj ri frusrudwh ghew = wkh ulvn vwuxfwxuh ri lqwhuhvw
udwhv/ Mrxuqdo ri Ilqdqfh/ 6/ 77<07:31

Vkdqh K1 +4<<7,/ Frpryhphqwv ri orz judgh ghew dqg htxlw| uhwxuqv ri kljko| ohyhuhg
�upv/ Mrxuqdo ri Il{hg Lqfrph/ 627/:<0;<1

Zlovrq W1 +4<<:d,/ Sruwirolr fuhglw ulvn +4,/ Ulvn 43 +<,/ 44404491

Zlovrq W1 +4<<:e,/ Sruwirolr fuhglw ulvn +4,/ Ulvn 43 +43,/ 890941
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91 Dqqh{hv

914 Hvwlpdwlrq gx wdx{ gh uhfrxyuhphqw

91414 Txdolwì ghv vìulhv gh wdx{ mxqlru hw vhqlru

Qrxv suìvhqwrqv gdqv fhwwh sduwlh ghv vìulhv gh wdx{ g*reoljdwlrqv hxursìhqqhv hw dpìulfdlqhv1

Ohv wlwuhv hxursìhqv vrqw wuëv shx wudlwìv/ qrwdpphqw vxu oh mxqlru1 D o*lqyhuvh/ ohv wlwuhv

dpìulfdlqv vrqw ehdxfrxs soxv oltxlghv pdlv ohv wdx{ mxqlru hw vhqlru vh frqirqghqw sduirlv1

Lo duulyh srxu fhuwdlqhv vìulhv txh oh mxqlru vrlw gxudeohphqw hq ghvvrxv gx vhqlru1

Wdx{ vxu reoljdwlrqv hxursìhqqhv

Wdx{ vxu reoljdwlrqv dpìulfdlqhv
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91415 Hvwlpdwlrq ghv suredelolwìv gh vxuylh

Vhqvleloolwì ghv hvwlpdwlrqv ã od ghqvlwì Ohv ghx{ judskltxhv vxlydqwv suìvhqwhqw srxu

oh FLF ohv suredelolwìv gh vxuylh mxqlru hw vhqlru hq irqfwlrq gh od ghqvlwì ulvtxh qhxwuh

uhwhqxh srxu oh wdx{ gh uhfrxyuhphqw1 Rq uhpdutxh txh od ydohxu ghv hvwlpdwlrqv hvw shx

vhqvleoh ã fh fkrl{1
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Suredelolwìv srxu ohv gl�ìuhqwhv vìulhv Ohv judskltxhv vxlydqwv grqqhqw ohv hvwlpdwlrqv

ghv suredelolwìv gh vxuylh ulvtxh qhxwuh/ srxu ghv sdudpëwuhv frqvwdqwv/ srxu ohv 8 vìulhv

ìwxglìhv1

Suredelolwìv gh vxuylh ulvtxh qhxwuh srxu oh FLF
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Suredelolwìv gh vxuylh ulvtxh qhxwuh srxu qdwh{lv

Suredelolwìv gh vxuylh ulvtxh qhxwuh srxu oh Flwljurxs
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Suredelolwìv gh vxuylh ulvtxh qhxwuh srxu od Phoorqedqn

915 Prgìolvdwlrq gh od suredelolwì gh vxuylh

91514 Uhodwlrq hqwuh oh frxuv gh o*dfwlrq hw od suredelolwì gh vxuylh

Fruuìodwlrqv Oh wdeohdx vxlydqw grqqh ohv frh!flhqwv gh fruuìodwlrq hqwuh ohv gl�ìuhqwhv

vìulhv/ qrwdpphqw o*dfwlrq hw od suredelolwì gh vxuylh1 Lo idxw fhshqgdqw suhqguh fhv frh!flhqwv

dyhf suxghqfh fdu lov lqgltxhqw xqh fruuìodwlrq olqìdluh/ hw oh prgëoh ìwxglì vxjjëuhqw soxw÷w

xqh uhodwlrq qrq olqìdluh1

Vìulh Mxqlru0vhqlru Mxqlru0dfwlrq Vhqlru0dfwlrq

EQS 3/:9 3/88 3/6:

FLF 3/:4 3/35 3/58

Qdwh{lv 3/7: 3/87 3/34

Flwljurxs 3/;7 3/9: 3/7<

Phoorq 3/: 3/69 3/34

Judskltxhv Ohv judskltxhv vxlydqwv looxvwuhqw od uhodwlrq txl h{lvwh hqwuh o*dfwlrq dfwxd0

olvìh hw ohv suredelolwìv gh vxuylh1 Qrxv qrxv lqwìuhvvrqv dx{ suredelolwìv mxqlru srxu ohvtxhoohv

od uhodwlrq hvw od soxv ìylghqwh1
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91515 Uìvroxwlrq gh o*ìtxdwlrq gl�ìuhqwlhooh

Gìprqvwudwlrq Qrxv h{solflwrqv lfl ohv fkdqjhphqwv gh yduldeoh srxu rewhqlu xqh vroxwlrq

vrxv iruph gh gìyhorsshphqw hq vìulh hqwlëuh1
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71 Oh frì!flhqw ghydqw K shxw íwuh vlpsol�ì hq ìjdolvdqw ã 3 od sduwlh txl qh gìshqg sdv

gh }1 Fhod uhylhqw ã srvhu =
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Od vroxwlrq g*xqh whooh ìtxdwlrq hvw frqqxh vrxv iruph gh gìyhorsshphqw hq vìulh hq0

wlëuh =
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91516 Uìvroxwlrq qxpìultxh gh o*ìtxdwlrq gl�ìuhqwlhooh

Vlpxodwlrqv gh vxuidfhv gh suredelolwì gh vxuylh srxu glyhuv ydohxuv ghv sd0

udpëwhv s hw f=
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Dmxvwhphqwv ghv suredelolwìv mxqlru revhuyìhv sdu qrwuh dssur{lpdwlrq qxpì0

ultxh1 Ohv judskltxhv vxlydqwv vxshusrvhqw od vìulh ghv suredelolwìv mxqlru hvwlpìhv gdqv

od suhplëuh sduwlh hw o*dmxvwhphqw srvvleoh hq whqdqw frpswh ghv yduldwlrqv gh o*dfwlrq1
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91517 Uhwrxu ã od suredelolwì uìhooh1

Ohv judskltxhv vxlydqwv prqwuhqw o*h�hw gx fkdqjhphqw gh suredelolwì vxu oh udwlqj srxu ohv

6 vìulhv txl q*rqw sdv ìwì dqdo|vìhv gdqv oh frusv gx wh{wh11
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