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Uìvxpì � Od suìvhqfh g*ìoìphqwv qrq0olqìdluhv dfwliv rx sdvvliv gdqv fhuwdlqv fdqdx{ gh wudqvplvvlrq/ whov txh oh fdqdo
vdwhoolwdluh/ glvwrug oh vljqdo wudqvplv1 Ohv prgxodwlrqv ã hqyhorssh qrq0frqvwdqwh frpph od PDT049 vrqw g*dxwdqw soxv d�hfwì
sdu fh skìqrpëqh1 Dx frxuv ghv gl{ ghuqlëuhv dqqìhv ohv uìvhdx{ gh qhxurqhv +UQ, vrqw dssduxv frpph xq rxwlo frpsìwlwli
srxu o*ìjdolvdwlrq gh fdqdx{ gh wudqvplvvlrq olqìdluhv rx qrq0olqìdluhv1 Fhshqgdqw/ lov vh fdudfwìulvhqw vrxyhqw sdu ohxu ohqwh
frqyhujhqfh/ fh txl uìvxowh hq gh pdxydlvhv shuirupdqfhv oruvtx*rq ìjdolvh ghv fdqdx{ prelohv1 Oh suìvhqw duwlfoh sursrvh gh
frpelqhu gh vlpsohv UQ ã ghv ìjdolvhxuv soxv frqyhqwlrqqhov whov txh o*ìjdolvhxu wudqvyhuvdo olqìdluh1 Rq prqwuh txh ohv whfkqltxhv
qhxurqdohv dssurfkhqw ohv frxuehv gh gìflvlrq rswlpdohv dx vhqv gh Ed|vhv1 Hq�q/ ohv vwuxfwxuhv g*ìjdolvhxuv qhxurqdx{ vrqw
dssoltxìv ã xq prgëoh gh fdqdo preloh sdu vdwhoolwh1

Devwudfw � Wkh suhvhqfh ri qrq0olqhdu ghylfhv lq vhyhudo frppxqlfdwlrq fkdqqhov/ vxfk dv vdwhoolwh fkdqqhov/ fdxvhv glvwruwlrqv
ri wkh wudqvplwwhg vljqdo1 Wkhvh glvwruwlrqv duh pruh vhyhuh iru qrq0frqvwdqw hqyhorsh prgxodwlrqv vxfk dv 490TDP1 Ryhu wkh
odvw |hduv Qhxudo Qhwzrunv +QQ, kdyh hphujhg dv frpshwlwlyh wrrov iru olqhdu dqg qrq0olqhdu fkdqqho htxdol}dwlrq1 Krzhyhu/
wkhlu pdlq gudzedfn lv riwhq vorz frqyhujhqfh vshhg zklfk uhvxowv lq srru wudfnlqj fdsdelolwlhv1 Wkh suhvhqw sdshu frpelqhv
vlpsoh QQ vwuxfwxuhv zlwk frqyhqwlrqdo htxdol}huv1 Wkh QQ whfkqltxhv duh vkrzq wr h!flhqwo| dssur{lpdwh wkh rswlpdo ghflvlrq
erxqgdulhv zklfk uhvxowv lq jrrg v|pero huuru udwh +VHU, shuirupdqfh1 Wkh sdshu jlyhv vlpxodwlrq h{dpsohv +lq wkh frqwh{w ri
vdwhoolwh preloh fkdqqhov, dqg frpsduhv qhxudo qhwzrun dssurdfkhv wr fodvvlfdo htxdol}dwlrq whfkqltxhv1

4 Lqwurgxfwlrq

Od ghpdqgh hq pr|hqv gh frppxqlfdwlrq �deohv ã kdxw
gìelw d olwìudohphqw h{sorvì dx frxuv gh fhv ghuqlëuhv dqqìhv1
O*dxjphqwdwlrq gx wud�f vh wudgxlw sdu xq hqfrpeuhphqw
gh od edqgh sdvvdqwh1 Gdqv oh fdv ghv wudqvplvvlrqv sdu vd0
whoolwh/ o*xwlolvdwlrq g*dpsol�fdwhxuv qrq0olqìdluhv frpph
ohv Wxehv ã Rqghv Surjuhvvlyhv +WRS, uhqg gìolfdw od
wudqvplvvlrq gh prgxodwlrqv vshfwudohphqw soxv h!fdfhv/
frpph od PDT0491 Hq h�hw ohv prgxodwlrqv ã hqyhorssh
qrq0frqvwdqwh vrqw vìyëuhphqw glvwrugxhv hq skdvh hw hq
dpsolwxgh sdu ohv WRS1
Dx frxuv gh fhv ghuqlëuhv dqqìhv o*ìjdolvdwlrq ã edvh

gh uìvhdx{ gh qhxurqhv +UQ, d ìwì lqwhqvlyhphqw ìwxglìh1
Ohv shufhswurqv pxowlfrxfkh +POS, ^4` hw ohv uìvhdx{ ã
irqfwlrq udgldoh gh edvh +UEI, ^7` frqvwlwxhqw ghv ìjd0
olvhxuv v|peroh0sdu0v|peroh rswlpdx{ dx vhqv gh Ed|hv1
Qìdqprlqv lov ìsurxyhqw ghv gl!fxowìv ã vxlyuh ohv yd0
uldwlrqv ghv fdqdx{ ã fdxvh gh od ohqwhxu gh ohxuv dojr0
ulwkphv gh plvh0ã0mrxu1 G*dxwuhv dssurfkhv rqw ìwì sur0
srvìhv1 Ghv vwuxfwxuhv vlpsohv ã edvh gh UQ vrqw frp0
elqìhv dyhf ghv ìjdolvhxuv frqyhqwlrqqhov frpph o*ìjdol0
vhxu wudqvyhuvdo olqìdluh +OWH,1 Gdqv ^5` xq POS sduwlfx0
olhu dsshoì OI0QOQ +Olqhdu Ilowhu 0 Qrqolqhdu Qhwzrun,
d ìwì dssoltxì ã o*ìjdolvdwlrq gh fdqdx{ vdwhoolwh0XPWV

dyhf prgxodwlrq PDT071 ^9` sursrvh o*xwlolvdwlrq gh uì0
vhdx{ UEI hq wdqw tx*rxwlo gh gìflvlrq srxu ghv fdqdx{
qrq0olqìdluhv1 Ohv fduwhv dxwr0rujdqlvdwulfhv gh Nrkrqhq
+VRP, rqw ìjdohphqw ìwì xwlolvìhv dyhf ghv ìjdolvhxuv ã
uhwrxu gh gìflvlrq +GIH, gdqv ^8`1
O*duwlfoh v*rujdqlvh gh od idêrq vxlydqwh1 Gdqv od suh0

plëuh sduwlh ohv sureoëphv fdxvìv sdu ohv dpsol�fdwhxuv
qrq0olqìdluhv vrqw lqwurgxlwv1 Gdqv od ghx{lëph sduwlh ohv
vwuxfwxuhv g*ìjdolvhxuv qhxurqdx{ k|eulghv vrqw gìwdlooìhv
dlqvl txh ohv dojrulwkphv g*dssuhqwlvvdjh1 Hq�q ohv ìjdol0
vhxuv qhxurqdx{ vrqw dssoltxìv ã o*ìjdolvdwlrq g*xq fdqdo
vdwhoolwh srxu ghv vljqdx{ PDT0491

5 Srvlwlrq gx sureoëph

Od Iljxuh 4 uhsuìvhqwh xq prgëoh glvfuhw ìtxlydohqw hq
edqgh gh edvh g*xq fdqdo gh wudqvplvvlrq preloh sdu vd0
whoolwh1
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Iljxuh 4 = Fdqdo gh wudqvplvvlrq preloh sdu vdwhoolwh1

O*dpsol�fdwhxu qrq0olqìdluh hvw prgìolvì sdu xq jdlq
frpsoh{h J+u, @ D+u,=hm�+u, ghshqgdqw xqltxhphqw gh od
sxlvvdqfh lqvwdqwdqìh u5 gx vljqdo uhqwudqw1 Oh prgëoh gh
WRS dqdo|wltxh gh Vdohk d ìwì xwlolvì =

D+u, @
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Ghx{ w|shv gh glvwruvlrqv uìvxowhqw gh o*xwlolvdwlrq g*dp0
sol�fdwhxuv qrq0olqìdluhv= glvwruvlrqv gh skdvh hw g*dpsol0
wxgh1 Ohv prgxodwlrqv ã dpsolwxgh qrq0frqvwdqwh +w|sh
PDT049, vrqw soxv vìyëuhphqw glvwrugxhv1

6 Sulvh gh gìflvlrq sdu uìvhdx{ gh

qhxurqhv

Od sulvh gh gìflvlrq gdqv ohv OWH hw GIH hvw jìqìud0
ohphqw sulvh sdu ghv rsìudwhxuv ã vhxlo ã xq rx soxvlhxuv
qlyhdx{ hq irqfwlrq gh od prgxodwlrq1 Gdqv fhwwh sduwlh
qrxv prqwurqv txh ghv uìvhdx{ qhxurqdx{ vlpsohv shx0
yhqw dpìolruhu fhwwh gìflvlrq1

614 Oh OI0QOQ

Gdqv ^5` xq POS sduwlfxolhu dsshoì OI0QOQ d ìwì lqw0
urgxlw1 Vd vwuxfwxuh hvw grqqìh Iljxuh 51 Xq �owuh olqìdluh
wudqvyhuvdo hvw vxlyl g*xq POS ã irqfwlrq g*dfwlydwlrq vlj0
prlgdoh vdqv pìprluh1 Oh �owuh olqìdluh gx OI0QOQ hvw
vhqvì uìgxluh o*lqwhuiìuhqfh hqwuh v|peroh frpph oh ihudlw
xq ìjdolvhxu olqìdluh1 Oh UQ vdqv pìprluh txl vxlw v*rf0
fxssh h{foxvlyhphqw gh �uhguhvvhu� od frqvwhoodwlrq d�q gh
shuphwwuh xqh sulvh gh gìflvlrq fruuhfwh sdu o*rsìudwhxu ã
vhxlo1
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Iljxuh 5 = Olqhdu Ilowhu 0 Qrq0Olqhdu Qhwzrun htxdol}hu1

Oh �owuh olqìdluh dlqvl txh ohv frh!flhqwv gh od sduwlh
qrq0olqìdluh vrqw plv ã mrxu sdu o*dojrulwkph gh uìwursur0
sdjdwlrq1 Od yhuvlrq frpsoh{h gx OI0QOQ dlqvl txh od
jìqìudolvdwlrq hq frpsoh{h gh o*dojrulwkph gh uìwursur0
sdjdwlrq dssoltxì dx OI0QOQ vrqw gìwdlooìv gdqv ^5`1 Od
vruwlh gx OI0QOQ hvw grqqìh fl0ghvvrxv=+
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Ohv frh!flhqwv vrqw plv ã mrxu sdu o*dojrulwkph gh uìw0
ursursdjdwlrq uìho +fi1 ^5`,1

615 Oh OWH0UEI

Gdqv ^9` xq uìvhdx UEI dyhf pìprluh d ìwì xwlolvì srxu
dpìolruhu od gìflvlrq g*xq GIH gdqv oh fdv gh fdqdx{ qrq0
olqìdluhv1 Gdqv oh fdv gh fdqdx{ vdwhoolwdluhv/ lo hvw gìol0
fdw g*hvwlphu suìflvìphqw ohv ìwdwv gx fdqdo ã fdxvh ghv
glvwruvlrqv qrq0olqìdluhv hw gh od pìprluh gx fdqdo gxh dx{
�owuhv1 Hq idlvdqw o*k|srwkëvh txh o*ìjdolvhxu olqìdluh oxwwh
dvvh} h!fdfhphqw frqwuh o*LHV/ oh uìvhdx UEI shxw v*rf0
fxshu h{foxvlyhphqw gh od sulvh gh gìflvlrq qrq0olqìdluh hw
shxw sdu frqvìtxhqw íwuh fkrlvl vdqv pìprluh +fi1 Iljxuh
60d,1 Srxu ohv vljqdx{ PDT049 dyhf shxw gh euxlw prqwdqw
xq uìvhdx UEI ã 49 qhxurqhv vx!w ã uìdolvhu ghv frxuehv
gh gìflvlrq wuëv surfkhv ghv rswlpdohv1 Xwlolvhu g*dydqwdjh
gh qhxurqhv shuphw g*hvwlphu ohv frxuehv gh gìflvlrq gh
pdqlëuh soxv suìflvh pdlv uìvxowh hq gh soxv pdxydlvhv
shuirupdqfhv gh srxuvxlwh ghv yduldwlrqv gx fdqdo1
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Iljxuh 6 = +d, OWH0UEI / +e, OWH0VRP1

Od vwuxfwxuh gh o*ìjdolvhxu OWH0UEI hvw grqqìh Iljxuh
60d1 O*dojrulwkph OPV hvw xwlolvì vxu od frxfkh gh vruwlh
srxu h�hfwxhu xq ìwltxhwdjh dxwrpdwltxh ghv qhxurqhv1
Ohv qhxurqhv vrqw plv ã mrxu sdu o*dojrulwkph dyhxjoh n0
pr|hq = hn @ duj+plq

n
n[+q,� Fn+q,n,+

Fhn+q. 4, @ Fhn+q, . �UEI +q,
k
[+q,� Fhn+q,l

Fl+q. 4, @ Fl+q, >;l 9@ hn
Oh uìvhdx UEI r�uh o*dydqwdjh gh shuphwwuh gh fdofxohu
od �delolwì ghv gìflvlrqv sulvhv1



616 Oh OWH0VRP

Gdqv ^8` lo d ìwì prqwuì tx*xqh VRP shuphwwdlw gh oxw0
whu ã od irlv frqwuh ohv glvwruvlrqv gh skdvh hw g*dpsolwxgh1
Od VRP suhqg xqh gìflvlrq edvìh vxu oh sulqflsh gx soxv
surfkh yrlvlq +fi1 Iljxuh 60e,1 Fkdtxh qhxurqh gh od fduwh
gh Nrkrqhq hvw dvvrflì ã xq v|peroh gh od frqvwhoodwlrq
yld xqh wdeoh gh uìiìuhqfh1 Srxu xqh prgxodwlrq PDT049
od wrsrorjlh gh od fduwh hvw xq fduuì 7� 71
Od plvh0ã0mrxu ghv qhxurqhv vh idlw sdu od uëjoh g*ds0

suhqwlvvdjh gh Nrkrqhq =hn @ duj+plq
n

n[+q,� Fn+q,n,

Fl+q.4, @ Fl+q,.khnl+q, ^[+q,� Fl+q,` >;l 5 i4> ===> Qj

Fhwwh uëjoh g*dssuhqwlvvdjh shuphw xqh phloohxuh frqyhu0
jhqfh ghv qhxurqhv +sdu udssruw ã o*dojrulwkph n0pr|hq,
gdqv oh vhqv rü hooh hpsífkh xq qhxurqh gh frxyulu sox0
vlhxuv qxdjhv gh srlqwv1 Hq h�hw vl xq qhxurqh vruw ydlq0
txhxu soxv vrxyhqw vhv yrlvlqv vrqw dwwluìv gdqv vd }rqh hw
ylhqqhqw �o*dlghu�1 Od gl!fxowì gh fhwwh pìwkrgh uìvlgh
gdqv o*dwwulexwlrq ghv v|perohv dx{ qhxurqhv sdu od wdeoh
gh uìiìuhqfh1

7 Dssolfdwlrq dx fdqdo V0XPWV

714 Iurqwlëuhv gh gìflvlrq

Ohv frxuehv gh gìflvlrq vrqw wudfìhv gdqv od Iljxuh 71
Oh VRP vhpeoh suhqguh ohv phloohxuhv gìflvlrqv1
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Ilj1 4= Iljxuh 7 = Frxuehv gh gìflvlrq1

715 Frpsdudlvrq ghv Shuirupdqfhv

Od Iljxuh 8 grqqh oh wdx{ g*huuhxu gh v|peroh +WHV,
hq irqfwlrq gx UVE ghvfhqgdqw srxu xq fdqdo �{h1 Oh
OWH0VRP glylvh oh WHV sdu xq idfwhxu 433 frpsduì ã
o*ìjdolvhxu olqìdluh1 Fhv uìvxowdwv vrqw frq�upìv srxu oh
fdqdo preloh Iljxuh 91 Hq uhydqfkh rq revhuyh txh oh POS
qh sduylhqw sdv ã vxlyuh ohv yduldwlrqv gx fdqdo hq udlvrq

gh od ohqwhxu gh o*dojrulwkph gh uìwursursdjdwlrq1
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Iljxuh 8 = WHV yv1 UVE ghvfhqgdqw = Ypre 3np2k/ UVE
prqwdqw 58gE/ uhfxo g*hqwuìh gx WRS 06gE1
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Iljxuh 9 = WHV yv1 UVE ghvfhqgdqw = Ypre 483np2k/
UVE prqwdqw 58gE/ uhfxo g*hqwuìh gx WRS 06gE1

Od Iljxuh : wudfh oh WHV hq irqfwlrq gx uhfxo g*hqwuìh
gx WRS +3gE fruuhvsrqg ã od vdwxudwlrq, dyhf xqh sxlv0
vdqfh gh euxlw ghvfhqgdqw frqvwdqwh +4:gE ã 048gE gh uh0
fxo,1 Rq revhuyh tx*hq dxjphqwdqw oh uhfxo/ grqf od sxlv0
vdqfh gx vljqdo uì0ìplv sdu oh vdwhoolwh/ oh WHV glplqxh
mxvtx*ã xq uhfxo rswlpdo gìshqgdqw gh o*ìjdolvhxu hpsor|ì1
Oh OWH0VRP dwwhlqw xq WHV rswlpdo gl{ irlv lqiìulhxu ã
fhoxl gh o*ìjdolvhxu olqìdluh1
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Iljxuh : = WHV yv1 uhfxo g*hqwuìh gx WRS1

8 Frqfoxvlrq

O*duwlfoh prqwuh tx*hq frpelqdqw ghv vwuxfwxuhv qhx0
urqdohv wuëv vlpsohv dyhf ghv ìjdolvhxuv frqyhqwlrqhov/ rq
dpìolruh vhqvleohphqw ohxu shuirupdqfh gdqv oh fdv gh
fdqdx{ qrq0olqìdluhv1 O*xwlolvdwlrq gh prgxodwlrqv ã hq0
yhorssh qrq0frqvwdqwhv/ soxv h!fdfhv vshfwudohphqw/ hq



suìvhqfh g*dpsol�fdwhxuv qrq0olqìdluhv ghylhqw doruv hqyl0
vdjhdeoh1
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