
Xqh frxueh g*dvsludwlrq vdoduldoh srxu od
Iudqfh

Pxvwdskd Edjkol�

Edqtxh gh Iudqfh hw JUHTDP/ Xqlyhuvlwì gh od Pìglwhuudqìh

Vhswhpeuh 5335/ yhuvlrq suìolplqdluh

Uìvxpì
Fhw duwlfoh vh sursrvh g*hvwlphu srxu od Iudqfh vxu od sìulrgh 4<:505334 xqh ìtxd0

wlrq gh vdodluh ã sduwlu g*xqh pìwkrgrorjlh frqfloldqw o*dssurfkh ZV0SV hw od frxueh gh

Skloolsv1 Od frxueh g*dvsludwlrq vdoduldoh xwlolvìh vh udpëqh ã prgìolvhu od g|qdpltxh ghv

vdodluhv vxlydqw xq prgëoh ã fruuhfwlrq g*huuhxu fodvvltxh rü o*ìfduw hqwuh oh vdodluh qhw

uìho hw od surgxfwlylwì gx wudydlo +dmxvwì ghv h�hwv gx wdx{ gh fk÷pdjh, h{hufhudlw oh u÷oh

g*xqh irufh gh udssho1 Hq soxv/ gh od vwdelolwì ã orqj whuph gx sduwdjh vdodluhv0sur�w/ qrxv

ìwdeolvvrqv g*xqh sduw o*devhqfh gh qhxwudolwì gx frlq vrfldo vxu oh wdx{ gh fk÷pdjh vwuxf0

wxuho1 Hw g*dxwuh sduw/ qrxv prqwurqv txh oh skìqrpëqh gh prgìudwlrq vdoduldoh uìvxowdqw

qrwdpphqw gh od plvh hq sodfh gh od uìgxfwlrq gx whpsv gh wudydlo qh frqvwlwxhudlw hq ulhq

od frqwuhsduwlh ghv edlvvhv gh fkdujhv vrfldohv +vxevwlwxdelolwì hqwuh uìpxqìudwlrq qhwwh hw

frlq vrfldo,/ hw looxvwuhudlw hq uhydqfkh xqh suìiìuhqfh srxu o*hpsorl soxv lpsruwdqwh gh od

sduw ghv vdodulìv1

Prwv0foìv = Prgìudwlrq vdoduldoh/ Frlq vrfldo/ Frxueh gh vdodluh/ DUH hw HFP

Fodvvl�fdwlrq MHO = F55 > F84 > F85 > M63

�Edqtxh gh Iudqfh/ 74046:9 GJHL0GHHU0VHPHS/ 64 uxh Furl{ ghv Shwlwv
Fkdpsv/ :8334 SDULV/ h0pdlo = pxvwdskd1edjkolCedqtxh0iudqfh1iu1 Whohskrqh =
. 66 4 75 <5 89 :;1 Fhw duwlfoh v*lqvfulw dx vhlq g*xq ydvwh surmhw gh uì0hvwlpdwlrq
gx prgëoh gh suìylvlrq pdfurìfrqrpìwultxh gh od Edqtxh gh Iudqfh1 Ghv frp0
phqwdluhv suìflhx{ p*rqw ìwì idlw sdu Rolylhu gh Edqgw/ Mhdq0Slhuuh Yloohwhooh/
Khqul Iudlvvh hw Orxlv0pdulh Kdushgdqqh gh Ehoohylooh1 Fhwwh ìwxgh q*hqjdjh sdv
od Edqtxh gh Iudqfh1
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4 Lqwurgxfwlrq
Od erxfoh sul{0vdodluhv hvw xq ìoìphqw fuxfldo gh wrxw prgëoh pdfurìfr0

qrpìwultxh hw djlw gh pdqlëuh suìsrqgìudqwh vxu o*ìtxloleuh gh orqj whuph
gx prgëoh1 Od vwuxfwxuh jìqìudohphqw uhwhqxh hvw frqvwlwxìh g*xqh ìtxdwlrq
gh vdodluh h{sulpdqw ohv dvsludwlrqv vdoduldohv ghv hpsor|ìv hw g*xq v|vwëph
g*ìtxdwlrqv gh sul{ v|qwkìwlvdqw oh frpsruwhphqw gh pdujhv ghv hqwuhsulvhv
frpswh whqx ghv frþwv gh surgxfwlrq hw g*xwlolvdwlrq +frþwv ghv idfwhxuv gh
surgxfwlrq/ frþw ghv frqvrppdwlrqv lqwhupìgldluhv hw �vfdolwì, lqkìuhqwv dx
surfhvvxv gh surgxfwlrq hw gh glvwulexwlrq1 Od prgìolvdwlrq hpslultxh ghv
sul{ hvw uhodwlyhphqw vwdqgdug hw uhsrvh vxu xqh vsìfl�fdwlrq ã fruuhfwlrq
g*huuhxu rü od fleoh v*dssduhqwhudlw ã xqh pdujh vxu oh frþw xqlwdluh gh sur0
gxfwlrq +frþwv vdoduldo hw gx fdslwdo hw ìyhqwxhoohphqw ghv frqvrppdwlrqv
lqwhupìgldluhv, uh ëwdqw dlqvl xqh vlwxdwlrq gh frqfxuuhqfh prqrsrolvwltxh
srxu ohv �uphv1 Od gìwhuplqdwlrq g*xqh g|qdpltxh ghv vdodluhv odlvvh sodfh/
txdqw ã hooh/ ã xq gìedw vxu txhooh vsìfl�fdwlrq dgrswhu = xqh frxueh gh
Skloolsv rx/ vxlwh dx{ qrxyhoohv wkìrulhv gx fk÷pdjh/ xqh dssurfkh suìflvdqw
h{solfwhphqw oh prgh gh irupdwlrq ghv vdodluhv vxu od edvh gh irqghphqwv
plfurìfrqrpltxhv soxv ìoderuìv1 O*hqmhx lpsolflwh g*xqh gìwhuplqdwlrq shu0
wlqhqwh gh o*ìtxdwlrq gh vdodluh hvw txh od frqiurqwdwlrq ghv ìtxdwlrqv iru0
pdqw od vsludoh sul{0vdodluhv shuphw od gì�qlwlrq g*xq qlyhdx g*ìtxloleuh gx
wdx{ gh fk÷pdjh txl fruuhvsrqgudlw ã xqh vlwxdwlrq glwh gh uìiìuhqfh g*lq0
 dwlrq vwdeoh hw g*xwlolvdwlrq rswlpdoh ghv uhvvrxufhv surgxfwlyhv1 Fh wdx{
gh fk÷pdjh vwuxfwxuho/ lqglfdwhxu gh o*ìwdw gx pdufkì gx wudydlo hw grqf gh
srwhqwlhoohv whqvlrqv lq dwlrqqlvwhv/ frqvwlwxh srxu wrxwh Edqtxh Fhqwudoh xq
lqvwuxphqw hvvhqwlho gdqv od frqgxlwh g*xqh srolwltxh prqìwdluh rswlpdoh1

Dx ghoã gh vhv uìshufxvvlrqv hq whuphv gh srolwltxh ìfrqrpltxh/ od irupx0
odwlrq g*xqh frxueh ghv vdodluhv shuphw ìjdohphqw g*dssruwhu ghv ìoìphqwv
g*h{solfdwlrqv ã ghv lqwhuurjdwlrqv sduwlfxolëuhv whov txh od suìvhqfh rx qrq
g*xqh irufh gh udssho +sulvh hq frpswh ghv gìvìtxloleuhv vdoduldx{ sdvvìv,/
oh u÷oh ghv jdlqv gh surgxfwlylwì hw hq sduwlfxolhu o*lpsdfw gh od �vfdolwì gx
wudydlo vxu oh qlyhdx ghv uìpxqìudwlrqv hw grqf gh o*hpsorl1 Hq h�hw/ frqvl0
gìuìh frpph xqh ghv vrxufhv pdmhxuhv dx qlyhdx ìohyì gx wdx{ gh fk÷pdjh/
od wd{dwlrq vxu oh idfwhxu wudydlo d idlw o*remhw hq Hxursh hw hq Iudqfh qrwdp0
phqw g*xq hqvhpeoh gh phvxuhv jrxyhuqhphqwdohv ylvdqw ã uìgxluh oh frþw
uhodwli gx wudydlo ghv shuvrqqhv qrq txdol�ìhv +h{rqìudwlrqv gh fkdujhv gh
vìfxulwì vrfldoh srxu ohv edv vdodluhv,1

Od plvh hq sodfh hq Iudqfh gh glvsrvlwliv g*lqflwdwlrq ã od uìgxfwlrq gx
whpsv gh wudydlo +orl Urelhq gh 4<<9, hw o*lqvwlwxwlrq ã 68 khxuhv khegrpd0
gdluhv gh od gxuìh gx wudydlo dx �eo mdqylhu 5333 srxu ohv hqwuhsulvhv gh soxv
gh 53 vdodulìv +orlv Dxeu| � hw 2 gh 4<<; hw 5333, v*lqvfulyhqw ìjdohphqw gdqv
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xqh whooh uì h{lrq gh oxwwh frqwuh oh fk÷pdjh1 Vl o*hpsorl v*hvw dpìolruì vxu
od sìulrgh 4<<905333/ od frqwuhsduwlh gh fh prlqguh fk÷pdjh d ìwì xq udohq0
wlvvhphqw gx u|wkph gh surjuhvvlrq ghv vdodluhv41 Hq frqvìtxhqfh/ frpph
oh �qdqfhphqw gx vxufrþw srxu ohv hqwuhsulvhv sdvvìhv dx{ 68 khxuhv d ìwì
uìdolvì sdu oh eldlv dooëjhphqwv gh frwlvdwlrqv vrfldohv/ lo vhpeohudlw txh fh
skìqrpëqh gh prgìudwlrq vdoduldoh +od soxsduw ghv dffrugv vdoduldx{ frqfoxv
dx vhlq ghv �uphv d|dqw dgrswìhv ohv 68 khxuhv suìyrlhqw xq jho rx xqh dxj0
phqwdwlrq prgìuìh ghv vdodluhv, wurxyhudlw vd vrxufh gdqv o*h{lvwhqfh srxu ohv
vdodulìv g*xq fhuwdlq ghjuì gh vxevwlwxdelolwì hqwuh ohxu uìpxqìudwlrq qhwwh
hw od wd{dwlrq vxu oh wudydlo +frwlvdwlrqv vrfldohv,1

Sdu o*ìoderudwlrq g*xqh ìtxdwlrq gh vdodluh urexvwh vwdwlvwltxhphqw hw ìfr0
qrpltxhphqw frkìuhqwh vxu od sìulrgh 4<:505334/ fhw duwlfoh v*h�rufh g*ds0
sruwhu xqh uìsrqvh ã fhwwh lqwhuurjdwlrq ã sduwlu gh o*h{hpsoh iudqêdlv vdqv
txh oh fkrl{ g*xqh txhofrqtxh vsìfl�fdwlrq srxu od frxueh gh vdodluhv qh
frqglwlrqqh od sruwìh ghv uìvxowdwv1 Hq idlw/ vxlwh dx{ wudydx{ gh Eodqfkdug
hw Ndw} +4<<:, ylvdqw ã uìfrqflolhu od frxueh gh Skloolsv hw xqh pìwkrgrorjlh
lvvxh ghv qrxyhoohv wkìrulhv gx fk÷pdjh/ qrxv dgrswrqv xq fdguh g*dqdo|vh
uhodwlyhphqw odujh gh pdqlëuh ã srxyrlu mxjhu gh od shuwlqhqfh gh fkdfxqh
ghv ghx{ dssurfkhv1 D o*lqvwdu gh od irupxodwlrq sursrvìh lqlwldohphqw sdu
Vdujdq +4<97,/ o*ìtxdwlrq gh vdodluh vh udpëqh ã prgìolvhu od g|qdpltxh ghv
vdodluhv vxlydqw xq prgëoh ã fruuhfwlrq g*huuhxu fodvvltxh rü o*ìfduw hqwuh oh
vdodluh hw vhv gìwhuplqdqwv pdfurìfrqrpltxhv h{hufhudlw oh u÷oh g*xqh irufh
gh udssho1 Frpswh whqx gx fdudfwëuh xqlydulì gh o*dqdo|vh hw ghv ìylghqwv
sureoëphv gh vlpxowdqìlwì hw g*hqgrjìqìlwì/ hw d�q gh fruuljhu gh whov eldlv/
qrxv qrxv vrpphv lqvfulwv gdqv xqh gìpdufkh ã od Khqgu| txl uhsrvh vxu xqh
prgìolvdwlrq dxwruìjuìvvlyh ã uhwdugv ìfkhorqqìv +lqwìjudwlrq g*xqh vwuxfwxuh
gh uhwdugv vxu ã od irlv od uìjuhvvdqgh hw ohv yduldeohv h{solfdwlyhv,1 Ohv ghx{
sulqflsdx{ uìvxowdwv txl uhvvruwhqw gh qrv hvwlpdwlrqv vrqw od qrq qhxwudolwì
gx frlq vrfldo vxu oh wdx{ gh fk÷pdjh g*ìtxloleuh +ohv qìjrfldwlrqv vdoduldohv
sruwhqw vxu oh vdodluh qhw, hw od fleoh vdoduldoh v*lqwhusuëwh hq whuphv gh sduw
vdoduldoh gdqv od ydohxu dmrxwìh1 F*hvw o*ìfduw hqwuh oh vdodluh qhw uìho hw od
surgxfwlylwì gx wudydlo txl mrxhudlw oh u÷oh g*xqh irufh gh udssho gh vruwh tx*ã
orqj whuph oh sduwdjh vdodluh sur�w vrlw vwdelolvì1

Od vhfrqgh vhfwlrq h{srvh vxfflqwhphqw ohv vsìfl�fdwlrqv dowhuqdwlyhv gh
od frxueh gh vdodluhv hq vrxoljdqw ohxuv lpsolfdwlrqv wkìrultxhv hw ohxuv olplwhv
hpslultxhv1 Hq Vhfwlrq 6/ qrxv phqwlrqqrqv od gìpdufkh txl ylvh ã frqflolhu
fhv ghx{ pìwkrgrorjlhv hw gìyhorssrqv oh fdguh g*dqdo|vh ìfrqrpìwultxh1 Od
Vhfwlrq 7 suìvhqwh ohv uìvxowdwv gh o*hvwlpdwlrq g*xq prgëoh ã fruuhfwlrq g*hu0

4G*dsuëv od GDUHV o*h�hw vxu o*hpsorl lpsxwdeoh xqltxhphqw ã od uìgxfwlrq gx whpsv
gh wudydlo vhudlw gh o*ruguh gh 9 ã :> 8 ( vxu fhwwh sìulrgh +Sdvvhurq/ 5335,1
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uhxu jìqìudo hw suìvhqwh ohv sursulìwìv gh orqj whuph gx prgëoh1 Frpswh whqx
gh o*ìydoxdwlrq gh fhv ìodvwlflwìv gh orqj whuph/ qrxv sursrvrqv hq Vhfwlrq 8
xqh ìtxdwlrq gh vdodluh glwh rswlpdoh txl irupxoh xq dmxvwhphqw ghv vdodluhv
hq irqfwlrq g*xqh fleoh vdoduldoh gdqv od ydohxu dmrxwìh1 Dsuëv dyrlu dssuìflhu
vd frkìuhqfh ìfrqrpltxh/ qrxv mxjrqv vd ydolglwì vwdwlvwltxh ã wudyhuv xqh
edwwhulh gh whvwv ìfrqrpìwultxhv hw vhv txdolwìv suìglfwlyhv1 Qrv frqfoxvlrqv
vrqw suìvhqwìhv hq Vhfwlrq 91

5 Frxueh gh Skloolsv yhuvxv v|wëph ZV0SV
Lo h{lvwh ghx{ sulqflsdohv wudglwlrqv srxu dqdo|vhu oh prgh gh irupdwlrq

ghv vdodluhv1 Xqh suhplëuh dssurfkh phw o*dffhqw vxu xqh uhodwlrq lqyhuvh hqwuh
oh wdx{ gh furlvvdqfh gx vdodluh hw oh wdx{ gh fk÷pdjh1 Lo *djlw gh o*ds0
surfkh gh w|sh frxueh gh Skloolsv1 Soxw÷w txh g*ìwxglhu h{solflwhphqw txhov
vrqw ohv idfwhxuv txl gìwhuplqhqw ohv uìpxqìudwlrqv/ fhwwh uhodwlrq hpslultxh
ylvh ã gìfuluh xq idlw vw|olvì revhuyì mxvtx*dx gìexw ghv dqqìhv vrl{dqwh0gl{
+lpsdfw qìjdwli gx wdx{ gh fk÷pdjh vxu od furlvvdqfh ghv vdodluhv, hw suìwhqg/
dx prlqv ã vrq ruljlqh/ frqvhloohu o*rulhqwdwlrq gh od srolwltxh ìfrqrpltxh1
Fhshqgdqw/ hq gìslw ghv qrpeuhx{ wudydx{ dpelwlrqqdqw gh od uìfrqflolhu
dyhf od uìdolwì ìfrqrpltxh +qrwdpphqw sdu o*lqwìjudwlrq ghv dqwlflsdwlrqv gh
sul{/ Skhosv/ 4<9: > Iulhgpdq/ 4<9; hw Oxfdv/ 4<:9, hw gh oxl frqiìuhu xqh gl0
phqvlrq wkìrultxh soxv urexvwh/ od frxueh gh Skloolsv q*d sdv vx lqwhusuìwhu od
shuvlvwdqfh gx fk÷pdjh frqvwdwìh hq Hxursh/ hw hq Iudqfh qrwdpphqw = sì0
ulrghv gh vwdj dwlrq gdqv ohv dqqìhv vrl{dqwh0gl{ hw gh iruwv wdx{ gh fk÷pdjh
dx plolhx ghv dqqìhv txdwuh0ylqjw0gl{1 Hq soxv gh fhv lqvx!vdqfhv g*ruguh
hpslultxh/ od frxueh gh Skloolsv suìvhqwh/ sdu dloohxuv/ ghv olplwhv ã fdudfwëuh
ìfrqrpìwultxh1 Hq h�hw/ hq wdqw txh uhsuìvhqwdwlrq gx prgh gh irupdwlrq ghv
vdodluhv/ fhwwh uhodwlrq idlw lqwhuyhqlu hq gl�ìuhqfh ghv yduldeohv srwhqwlhooh0
phqw qrq vwdwlrqqdluhv hw xqh vhxoh vìulh hq qlyhdx/ oh wdx{ gh fk÷pdjh1 Vdxi
sureoëph gh pdxydlvh vsìfl�fdwlrq/ fhod vxssrvh grqf lpsolflwhphqw od vwd0
wlrqqdulwì vwrfkdvwltxh gh fh ghuqlhu1 Ru/ vl fhwwh k|srwkëvh hvw yìul�ìh srxu
ohv Hwdwv0Xqlv/ hooh qh oh vhpeoh sdv srxu od Iudqfh +skìqrpëqh g*k|vwhulv
gx wdx{ gh fk÷pdjh,51 Hq�q/ rq shxw vrxoljqhu tx*xqh ghuqlëuh whqwdwlyh gh
uìkdelolwdwlrq gh od frxueh gh Skloolsv d ìwì hqwuhsulvh ã wudyhuv o*lqwurgxfwlrq
gdqv o*ìtxdwlrq gh yduldwlrqv whpsrudluhv gh o*r�uh djuìjìh1 Hq h�hw/ od uhod0
wlrq gh Skloolsv dxjphqwìh shxw íwuh frpsoìwìh gh whooh vruwh tx*hooh lqwëjuh/
hq soxv gh od frpsrvdqwh phvxudqw o*lqhuwlh +ydohxuv sdvvìv gh o*lq dwlrq, hw
gx whuph g*h{fëv gh ghpdqgh +lqglfdwhxu gh srvlwlrqqhphqw gdqv oh f|foh

5Hylghpphqw/ fhfl hqwuh hq frqwudglfwlrq dyhf od judqgh pdmrulwì ghv prgëohv wkìr0
ultxhv txl srvh od vwdwlrqqdulwì gx wdx{ gh fk÷pdjh1
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ìfrqrpltxh,/ ghv fkrfv g*r�uh wudqvlwrluhv1 Lo v*djlw gx prgëoh �wuldqjxodluh�
g*lq dwlrq +Wuldqjoh prgho, sursrvì sdu Jrugrq +4<<:, hw dssoltxì gdqv oh
fdguh g*xqh prgìolvdwlrq ã frpsrvdqwhv lqrevhuydeohv sdu Ulfkdugvrq hw do1
+5333, hw Ludf +5333, srxu hvwlphu oh wdx{ gh fk÷pdjh txl q*dffìoëuh sdv
o*lq dwlrq +QDLUX,1

Vrx�udqw g*xq pdqtxh gh irqghphqwv wkìrultxhv/ fhwwh uhodwlrq pdfur0
ìfrqrpltxh d grqf ìwì surjuhvvlyhphqw vxssodqwìh sdu xqh gìpdufkh soxv
iruphooh lqwlìh sdu ohv wudydx{ gh Mrkqvrq hw Od|dug +4<;9,/ Od|dug/ Qlfnhoo
hw Mdfnpdq +4<<4,/ Fdkxf +4<<6, hw Fdkxf hw ]|oehuehuj +4<<9,1 Txdol�ìh
g*dssurfkh �zdjh vfkhgxoh0sulfh vfkhgxoh� +ZV0SV, rx erxfoh sul{0vdodluh/
fhwwh pìwkrgrorjlh ylvh ã h{soltxhu oh qlyhdx gx vdodluh hq irqfwlrq gx wdx{
gh fk÷pdjh hw gh gìwhuplqdqwv vwuxfwxuhov/ qrwdpphqw ohv fdudfwìulvwltxhv
gx pdufkì gx wudydlo hw ohv v|vwëphv gh suìoëyhphqwv �vfdx{ hw vrfldx{61
Gdqv oh fdguh g*xq prgëoh g*ìtxloleuh jìqìudo dyhf lpshuihfwlrqv frqfxuuhq0
wlhoohv hw lqirupdwlrqqhoohv vxu ohv pdufkìv ghv elhqv hw gx wudydlo/ hw vxu od
edvh g*k|srwkëvhv plfurìfrqrpltxhv suìflvhv/ ohv pìfdqlvphv rsìudqw gdqv
od irupdwlrq ghv vdodluhv vrqw iruphoohphqw gìulyìv vrxv od iruph g*xq v|v0
wëph gh ghx{ ìtxdwlrqv grqw o*remhfwli hvw g*looxvwuhu xq frpsruwhphqw g*r�uh
+vdodulìv, hw gh ghpdqgh +�uphv, gh wudydlo1 Fhv ghx{ ìtxdwlrqv vrqw fkdfxqh
lvvxhv g*xq surjudpph g*rswlplvdwlrq uh ìwdqw ohv remhfwliv ghv djhqwv lp0
soltxìv gdqv ohv qìjrfldwlrqv vdoduldohv1 Frpswh whqx gh fh vdodluh qìjrflì/
ohv hqwuhsulvhv �{hqw xqlodwìudohphqw ohv qlyhdx{ rswlpdx{ gh o*hpsorl hw gx
vwrfn gh fdslwdo1

Srxu xq qlyhdx grqqì gh vdodluh uìho gh uìvhuydwlrq -.
�
/ o*ìtxdwlrq �g*r�uh

gh vdodluh� rx frxueh gh vdodluh/ ZV/ uholh oh qlyhdx gx vdodluh uìho `
�

dyhf
o*ìwdw gx pdufkì gx wudydlo +phvxuì sdu oh wdx{ gh fk÷pdjh L / oh wdx{ gh
vruwlh gx fk÷pdjh rx od sursruwlrq gh qrq0hpsor|ìv vxlydqw od wkìrulh gx
pdufkì gx wudydlo frqvlgìuìh, hw xq hqvhpeoh gh gìwhuplqdqwv frpsoìphq0
wdluhv %r1 �

`

�

�r

'

�
-.

�

�B

s� ELc %
r� c dyhf f 	 B � � +4,

Od suìvhqfh gx wdx{ gh fk÷pdjh hvw vrxyhqw lqwhusuìwìh frpph xq h�hw
�Skloolsv�1

O*ìtxdwlrq gh �ghpdqgh� gh vdodluh/ SV/ rx ìtxdwlrq gh sul{ gìfulw oh
vdodluh uìho frpsdwleoh dyhf oh qlyhdx g*hpsorl gìwhuplqì sdu ohv hqwuhsulvhv/

6Ohv prgëohv ZV0SV vh irqghqw vxu gh qrpeuhxvhv frqwulexwlrqv wkìrultxhv grqw ohv
wurlv sulqflsdx{ frxudqwv vrqw = od wkìrulh gx vdodluh g*h!flhqfh/ ohv prgëohv gh qìjr0
fldwlrqv vdoduldohv whov ohv prgëohv g*dssdulhphqw/ hw ohv prgëohv frqfxuuhqwlhov gh w|sh
lqvlghuv2rxwvlghuv1
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od surgxfwlylwì joredoh ghv idfwhxuv� +qhxwudolwì gx surjuëv whfkqltxh dx vhqv
gh Kduurg,/ ohv frþwv uìhov ghv idfwhxuv gh surgxfwlrq +oh wdx{ g*lqwìuíw uìho
hw sul{ ghv frqvrppdwlrqv lqwhupìgldluhv,/ oh wdx{ g*xwlolvdwlrq ghv fdsdflwìv
gh surgxfwlrq +vdwxudwlrq ghv ìtxlshphqwv,/ ohv fkdujhv �vfdohv hw vrfldohv hw
g*dxwuhv yduldeohv g*r�uh vxvfhswleohv g*lq xhqfhu od irupdwlrq ghv vdodluhv
+yhfwhxu %_,71 �
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+5,

Ohv frxuehv ZV hw SV vrqw fkdfxqh lvvxhv gh surjudpphv gh pd{lplvd0
wlrq gh irqfwlrq0remhfwliv +irupdolvdwlrqv gx frpsruwhphqw ghv hqwuhsulvhv
hw ghv vdodulìv rx gh ohxu uhsuìvhqwdqw who txh oh v|qglfdw, grqw ohv dujxphqwv
gl�ëuhqw vxlydqw od wkìrulh gx pdufkì gx wudydlo frqvlgìuìh +srxyrlu gh qì0
jrfldwlrq ghv djhqwv/ qlyhdx gh txdol�fdwlrq ghv vdodulìv/ frwlvdwlrqv vrfldohv/
�vfdolwì/ wdx{ gh v|qglfdolvdwlrq/ lqghpqlwìv fk÷pdjh/ vdodluh plqlpxp111,1
Pdlv hq soxv g*h{soltxhu frpphqw ohv sul{ hw ohv vdodluhv vrqw gìwhuplqìv/ hoohv
frqvwlwxhqw xq prgëoh gh uìsduwlwlrq gh od ydohxu dmrxwìh hqwuh ohv djhqwv1

O*dssurfkh ZV0SV suìvhqwh/ fhshqgdqw/ gh qrpeuhxvhv olplwhv qrwdp0
phqw gh qdwxuh sudwltxh1 Hq udlvrq gh od suìvhqfh gh yduldeohv grqw fhu0
wdlqhv vrqw qrq revhuydeohv +srxyrlu gh pdufkì ghv djhqwv/ ghjuì gh frqfxu0
uhqfh/ uhvwulfwlrqv vxu ohv olfhqflhphqwv,/ lo dssdudñw xq sureoëph ìylghqw gh
glvsrqlelolwì ghv grqqìhv hq yxh g*hvwlpdwlrqv ìfrqrpìwultxhv1 Gh soxv/ vl
od pìwkrgrorjlh ghphxuh wkìrultxhphqw vìgxlvdqwh/ vd plvh hq rhxyuh/ l1h1
o*hvwlpdwlrq ìfrqrpìwultxh/ uhtxlhuw xq qrpeuh uhodwlyhphqw lpsruwdqw gh
yduldeohv/ fh txl hvw gl!flohphqw jìudeoh +qrwdpphqw srxu oh erxfodjh gx
prgëoh hw od suìylvlrq,1 Od gl!fxowì hvw g*dxwdqw dffuxh txh fhv yduldeohv
pdfurìfrqrpltxhv +sduwlfxolëuhphqw od surgxfwlylwì gx wudydlo/ oh wdx{ gh
fk÷pdjh hw od �vfdolwì vxu oh wudydlo, suìvhqwhqw ghv vljqhv ìylghqwv gh fro0
olqìdulwì1 Hq rxwuh/ ã o*lqvwdu gh wrxw prgëoh r�uh2ghpdqgh/ d�q gh surfì0
ghu ã xqh hvwlpdwlrq vlpxowdqìh gx v|vwëph ZV0SV/ o*lghqwl�fdwlrq h{solflwh
ghv iruphv vwuxfwxuhoohv hvw uhtxlvh81 Ehdq +4<<7, vrxoljqh g*dloohxuv txh oh
sureoëph g*lghqwl�fdwlrq vh uhqfrqwuh qrq vhxohphqw srxu ohv prgëohv gh
w|sh qìjrfldwlrqv vdoduldohv9 pdlv dxvvl srxu wrxw prgëoh h{soltxdqw oh pì0

7Od frxueh SV hvw vrxyhqw frqvlgìuìh frpph krul}rqwdoh gdqv oh sodq
�
Z
S

�
hw X / l1h1

tx*hooh uhsuìvhqwh oh vdodluh uìho frpsdwleoh dyhf oh qlyhdx g*hpsorl �{ì sdu ohv hqwuhsulvhv1
8Oh sureoëph ìfrqrpìwultxh g*lghqwl�fdwlrq wudgxlw o*lgìh tx*lo hvw lpsrvvleoh gh glv0

wlqjxhu ohv ìtxdwlrqv hqwuh hoohv/ yrluh g*dssuìflhu vl fkdfxqh ghv ìtxdwlrqv hvwlpìhv fru0
uhvsrqg ã xqh frpelqdlvrq olqìdluh ghv ghx{ yìulwdeohv iruphv vwuxfwxuhoohv1

9Hq h�hw/ od frxueh ZV vh gìgxlw g*xq surjudpph g*rswlplvdwlrq grqw oh fulwëuh ã
pd{lplvhu lqfoxw ohv irqfwlrqv remhfwli ghv vdodulìv hw ghv hqwuhsulvhv hw f*hvw ã sduwlu gh
fhwwh ghuqlëuh tx*hvw gìwhuplqìh od frxueh SV1

9



fdqlvph gh irupdwlrq ghv vdodluhv:1 Xqh vroxwlrq frqvlvwhudlw ã h{foxuh/ soxv
rx prlqv duelwudluhphqw/ g*xqh ìtxdwlrq xqh +rx soxvlhxuv, yduldeoh txl lq0
whuylhqw gdqv ohv ghx{ ìtxdwlrqv1 Frwlv hw do1 +4<<9, hw O*Kruw| hw Vref}dn
+4<<:, sursrvhqw gh vxssulphu oh whuph gh surgxfwlylwì dssduhqwh gx wudydlo
gdqv o*ìtxdwlrq ZV hw mxvwl�hqw fhwwh h{foxvlrq hq vh uìiìuudqw dx{ wudydx{ gh
Pdqqlqj +4<<6,1 Hq h�hw/ fh ghuqlhu d gìprqwuì txh gdqv oh fdv g*xqh irqf0
wlrq gh surgxfwlrq gh w|sh Free0Grxjodv od frxueh g*r�uh gh wudydlo djuìjìh/
vroxwlrq gh od pd{lplvdwlrq g*xq fulwëuh gh Qdvk/ ìwdlw lqgìshqgdqwh gh od
surgxfwlylwì gx wudydlo1 Fhshqgdqw/ fh vxewhuixjh uhylhqw ã v*ìfduwhu gx fdguh
wkìrultxh lqlwldo yrluh ã oh frqwuhgluh fdu/ sdu h{hpsoh/ gdqv fhuwdlqv prgëohv
gh vdodluh g*h!flhqfh +Vwljolw}/ 4<:7 > Zhlvv/ 4<;3, od surgxfwlylwì rffxsh xqh
sodfh sulprugldoh1

6 Yhuv xqh uìfrqfloldwlrq ghv ghx{ dssurfkhv =
xqh frxueh gh Skloolsv dyhf dmxvwhphqw yhuv
xq vdodluh0fleoh

Uìfhpphqw ghv wudydx{ rqw whqwì gh uìfrqflolhu od frxueh gh Skloolsv/ txl
shxw vh uììfuluh hq whuphv gh frxueh gh vdodluh �hpslultxh�/ hw o*dssurfkhZV0
SV +frxueh gh vdodluh �wkìrultxh�,1 Gdqv xq fdguh wkìrultxh wuëv irupdolvì/
rq shxw flwhu ohv wudydx{ gh Pdqqlqj +4<<6,/ pdlv vxuwrxw fhx{ gh Eodqfkdug
hw Ndw} +4<<: hw 4<<<, txl prqwuhqw txh vrxv fhuwdlqhv k|srwkëvhv vxu ohv
h�hwv gh od surgxfwlylwì gx wudydlo/ od frxueh g*dvsludwlrq vdoduldoh shxw doruv
v*lqwhusuìwhu frpph xqh frxueh gh Skloolsv dxjphqwìh g*xqh irufh gh udssho
fruuljhdqw o*ìfduw sdvvì hqwuh oh vdodluh qrplqdo hw vd fleoh gh orqj whuph1
Surfkh gh od irupxodwlrq sursrvìh lqlwldohphqw sdu Vdujdq +4<97,/ xqh whooh
gìpdufkh frqvlvwh ã prgìolvhu od g|qdpltxh ghv vdodluhv vxlydqw xq prgëoh
ã fruuhfwlrq g*huuhxu fodvvltxh dyhf fhuwdlqhv uhvwulfwlrqv vxu ohv sdudpëwuhv1

Hq h�hw/ od frxueh gh Skloolsv shxw v*lqwhusuìwhu frpph xq prgëoh ã
fruuhfwlrq g*huuhxu vxu oh vdodluh uìho/ txl vhudlw gìulyì ã sduwlu g*xq prgëoh
vwuxfwxuho pdlv txl qh frqvlgëuhudlw txh od vhxoh g|qdpltxh gh frxuw whuph
+rplvvlrq gx whuph gh udssho,1 Hooh v*ìfulw grqf dlqvl =

{�| ' kn� Eu�{RS|3� � KL|3� n � �%�r
| n 0| +6,

dyhf �| oh orjdulwkph gx vdodluh qrplqdo/ RS| oh orjdulwkph gx qlyhdx ghv sul{
gh frqvrppdwlrq/ L| oh wdx{ gh fk÷pdjh/ %�r

| hvw xq yhfwhxu gh yduldeohv

:Hwdqw gìwhuplqìh sdu oh frþw g*rssruwxqlwì gx wudydlo/ od frxueh ZV gìshqg grqf gx
vdodluh gh uìvhuydwlrq pdlv dxvvl gh od ydohxu gx orlvlu txl hvw olìh ã od frqvrppdwlrq sdu
wíwh hw grqf ã od surgxfwlylwì gx wudydlo1

:



hq orjdulwkph +vwdwlrqqdluhv rx vwdwlrqqdulvìhv/ sdu h{hpsoh hq gl�ìuhqfh,
vxvfhswleohv g*lq xhqfhu o*ìyroxwlrq ghv vdodluhv/ oh sro|q÷ph uhwdug � Eu� 'S6

�'f K�u
� h{sulpdqw ohv dqwlflsdwlrqv dgdswdwlyhv gh o*lq dwlrq frxudqwh l1h1

Ze
| � RSe| � RS|3� ' � Eu�{RS|3�/ { ' � � u hw u o*rsìudwhxu uhwdug1 Dlqvl/

rq shxw uhirupxohu o*ìtxdwlrq suìfìghqwh frpph vxlw =

�| � RSe| ' kn �|3� � RS|3� � KL|3� n � �%�r
| n 0| +7,

txl v*lqwhusuëwh frpph xqh frxueh gh vdodluh �hpslultxh�1
Txhooh txh vrlw od wkìrulh gh gìwhuplqdwlrq ghv vdodluhv dgrswìh +prgëohv

g*dssdulhphqw/ vdodluh g*h!flhqfh rx gh frpsìwlwlrq hqwuh vdodulìv txdol�ìv hw
qrq txdol�ìv,/ xq idlw vw|olvì hvw od gìshqgdqfh srvlwlyh hqwuh ohv suìwhqwlrqv
vdoduldohv ghv wudydloohxuv hw ohxu vlwxdwlrq vxu oh pdufkì gx wudydlo1 Dlqvl/
xqh ìtxdwlrq g*dvsludwlrq vdoduldoh wkìrultxh +ZV, fruuhfwhphqw vsìfl�ìh
frqvlvwhud/ ìwdqw grqqìh xqh yduldeoh odwhqwh/ oh vdodluh +uìho, gh uìvhuyh/
hq xqh uhodwlrq lqyhuvh hqwuh od uìpxqìudwlrq uìhooh/ oh qlyhdx gx fk÷pdjh
hw ìyhqwxhoohphqw g*dxwuhv yduldeohv +Eodqfk rzhu hw Rvzdog/ 4<<7,1 Vdqv
shuwh gh jìqìudolwìv/ vl rq lvroh ghv idfwhxuv frpsoìphqwdluhv %r hw o*h�hw gh
od surgxfwlylwì gx wudydlo +qrwìh hq orjdulwkph R_||,/ od iruph orj0olqìdluh gh
od frxueh ZV wkìrultxh hvw =

�| � RSe| ' > Eoe� RS�| n E�� >� R_|| � KL|3� n � �
�%

�r
�| n 0| +8,

rü oe hvw orjdulwkph gx vdodluh gh uìvhuyh/ > 5 dfc �o +> ' � srxu oh prgëoh
gh Vkdslur0Vwljolw} hw > 	 � srxu oh prgëoh gh Pruwhqvhq0Slvvdulghv, hw xq
whuph vwrfkdvwltxh 0| hvw dmrxwì srxu shuphwwuh o*hvwlpdwlrq1

D o*lqvwdu gh Od|dug/ Qlfnhoo hw Mdfnpdq +4<<4,/ Eodqfkdug hw Ndw} +4<<:,
frqvwdwhqw txh oh wdx{ gh fk÷pdjh qh suìvhqwh dxfxqh ìyroxwlrq whqgdqflhooh
srxu ohv Hwdwv0Xqlv/ dx frqwudluh gh od soxsduw ghv sd|v lqgxvwuldolvìv hxur0
sìhqv/ qrwdpphqw od Iudqfh/ hw fhod pdojuì od suìvhqfh frqwlqxh gh jdlqv gh
surgxfwlylwì1 Lov frqfoxhqw grqf/ srxu ohv Hwdwv0Xqlv/ ã o*devhqfh g*h�hw gh
orqj whuph gh od surgxfwlylwì vxu oh wdx{ gh fk÷pdjh g*ìtxloleuh/ dyhf srxu
udlvrq sulqflsdoh oh idlw txh oh vdodluh gh uìvhuyh +hw grqf oh vdodluh uìho, ìyroxh
vhqvleohphqw dx píph u|wkph txh od surgxfwlylwì gx wudydlo1 Eodqfkdug hw
Ndw} +4<<:, dydqfhqw wurlv udlvrqv sodxvleohv ã od srwhqwlhooh uhodwlrq srvlwlyh
hw txdvl0sursruwlrqqhooh ã orqj whuph hqwuh od surgxfwlylwì hw oh vdodluh uìho
gh uìvhuyh gdqv od uhodwlrq ZV =

� oh vdodluh gh uìvhuyh hvw jìqìudohphqw frqvwlwxì sdu ghv uhyhqxv lvvxv
g*dfwlylwìv lqiruphoohv txl vhurqw d�hfwìv sdu od surgxfwlylwì gh od píph
pdqlëuh txh ohv uhyhqxv pdufkdqgv +rx iruphov,/

� xqh frpsrvdqwh uìfxuuhqwh gx vdodluh gh uìvhuyh hvw o*lqghpqlwì fk÷0
pdjh grqw od furlvvdqfh vxu orqjxh sìulrgh hvw vlplodluh ã fhooh ghv
uìpxqìudwlrqv ghv vdodulìv/

;



� oh vdodluh gh uìvhuyh gìshqg gh uhyhqxv qrq vdoduldx{ hw ghv idflolwìv gh
fuìglw dffrugìhv ã fkdtxh hpsor|ì +xq dffurlvvhphqw gh od surgxfwlylwì
lqgxlw xqh dxjphqwdwlrq gh o*hqvhpeoh ghv uhyhqxv hw grqf xq dffëv
soxv dlvì dx pdufkì gx fuìglw,1

Vxlydqw od iruph gx vdodluh gh uìvhuyh/ rx vhorq od suìgrplqdqfh gh whooh
rx whooh frpsrvdqwh/ o*dmxvwhphqw gh fh ghuqlhu dx{ jdlqv gh surgxfwlylwì
v*h�hfwxhud soxv rx prlqv udslghphqw1 Gh soxv/ ìwdqw grqqìh od qdwxuh gx
v|vwëph hxursìhq g*dvvxudqfh fk÷pdjh/ lo h{lvwh xqh uhodwlrq srvlwlyh ìyl0
ghqwh hqwuh ohv lqghpqlwìv fk÷pdjh/ frpsrvdqwh gx vdodluh gh uìvhuydwlrq/
hw ohv qlyhdx{ ghv uìpxqìudwlrqv sdvvìhv1 Iruphoohphqw/ fhv ghx{ w|shv gh
gìshqgdqfhv vh wudqvfulyhqw dlqvl =

oe| � RS| ' @n b E� � RS�|3� n E�� b� R_|| +9,

gh vruwh txh o*ìtxdwlrq ZV wkìrultxh ghylhqw =

�| � RSe| ' >@n b> E� � RS�|3� n E�� b>� R_|| � KL|3� n � �
�%

�r
�| n 0| +:,

V*lo q*h{lvwh dxfxq h�hw gluhfw gh od surgxfwlylwì gx wudydlo ql vxu oh vd0
odluh uìho dqwlflsì +> ' �/ frqglwlrq uhqfrqwuìh srxu oh prgëoh gh vdodluh
g*h!flhqfh gh Vkdslur hw Vwljolw}/ 4<;7,/ ql vxu oh vdodluh uìho gh uìvhuydwlrq
+b ' �, doruv hq srvwxodqw txh oh vdodluh gh uìvhuyh gìshqg ghv uìpxqìudwlrqv
sdvvìhv/ od uhodwlrq gh Skloolsv fruuhvsrqg ã xqh frxueh gh vdodluh wkìrultxh;1
Ohv ghx{ frqglwlrqv suìfìghqwhv vrqw uìxqlhv vxu oh pdufkì gx wudydlo dpì0
ulfdlq pdlv qh vrqw sdv yìul�ìhv vxu oh pdufkì gx wudydlo iudqêdlv/ hw soxv
jìqìudohphqw vxu fhx{ hxursìhqv<1 Dlqvl/ o*lqydolgdwlrq g*dx prlqv xqh ghv
ghx{ suìfìghqwhv k|srwkëvhv vh wudgxlw sdu od suìvhqfh gdqv od uhodwlrq gh
Skloolsv g*xq whuph ã fruuhfwlrq g*huuhxu txl fruuhvsrqg ã o*ìfduw dqwìulhxu
hqwuh oh vdodluh uìho hw od surgxfwlylwì +dssduhqwh rx gh orqj whuph,1

{�| ' >@n� Eu�{RS|3� � E�� b>� E� � RS� R_|�|3� +;,

nE�� b>�{R_|| � KL|3� n � �
�%

�r
�| n 0|

Xwlolvìh lqlwldohphqw sdu Vdujdq +4<97, srxu oh Ur|dxph0Xql/ fhwwh vsìfl�fd0
wlrq gh od frxueh gh vdodluh dyhf fruuhfwlrq g*huuhxu hvw xqh iruph jìqìudoh gh
frxueh gh vdodluh ZV +grqw xqh iruph frqwudlqwh hvw xqh frxueh gh Skloolsv
txl q*lqwëjuh sdv ohv jdlqv gh surgxfwlylwì, hw lqwurgxlw h{solflwhphqw gdqv

;Lo v*djlw g*xqh iruph frqwudlqwh/ ohv uhvwulfwlrqv ìwdqw ohv ghx{ frqglwlrqv1
<Fh vrqw ohv vsìfl�flwìv lqvwlwxwlrqqhoohv hxursìhqqhv +whooh txh ohv uëjohphqwdwlrqv vxu

ohv olfhqflhphqwv hw ohv hpedxfkhv gh vdodulì, txl lqgxludlhqw xq h�hw gluhfw/ uhodwlyhphqw
lpsruwdqw/ gh od surgxfwlylwì vxu oh vdodluh uìho +� 9@ 4,1

<



oh prgëoh pdfurìfrqrpìwultxh xqh irufh gh udssho txl djludlw xqltxhphqw
srxu ohv sd|v hxursìhqv1

Od shuwxuedwlrq doìdwrluh 0| shxw suìvhqwhu xqh dxwrfruuìodwlrq/ uìvxowdqw
qrwdpphqw gx idlw txh oh vdodluh gh uìvhuydwlrq vxlw xq surfhvvxv g*dmxvwh0
phqw sduwlho sdu udssruw ã xq vhxo dujxphqw/ oh vdodluh uìho/ gh vruwh tx*lo
idlooh lqwurgxluh ghv uhwdugv vxu oh wdx{ gh yduldwlrq gx vdodluh qrplqdo srxu
eodqfklu ohv huuhxuv/ � Eu� '

S^
�'f k�u

� dyhf kf ' ��

� Eu�{�| ' >@n� Eu�{RS|3� � E�� b>� E� � RS� R_|�|3� +<,

nE�� b>�{R_|| � KL|3� n � �
�%

�r
�| n 0|

dyhf srxu frqwudlqwh g*lqgh{dwlrq xqlwdluh gx wdx{ gh furlvvdqfh ghv vdodluhv
ã o*lq dwlrq = � E�� ' � E��1

Fhwwh iruph k|eulgh gh frxueh gh Skloolsv shuphw gh uhqguh frpswh gh
od g|qdpltxh g*dmxvwhphqw yhuv xq vdodluh0fleoh wrxw hq glvwlqjxdqw ohv h�hwv
gh frxuw whuph +skìqrpëqhv gh uljlglwìv hw g*dqwlflsdwlrqv, gh fhx{ gh orqj
whuph1 O*rplvvlrq gx whuph gh udssho gdqv o*ìtxdwlrq gh gìwhuplqdwlrq ghv
vdodluhv vh udpëqhudlw ã qlhu/ ã wruw ã qrwuh vhqv/ o*lq xhqfh ghv gìvìtxloleuhv
sdvvìv +qlyhdx{ dqwìulhxuv ghv gìwhuplqdqwv ìfrqrpltxhv dxwuh txh oh wdx{
gh fk÷pdjh, vxu od sduwdjh gh od ydohxu dmrxwìh43/ hw grqf vxu oh fk÷pdjh
g*ìtxloleuh1

Od suìvhqfh g*xqh yduldeoh gh sul{ gdqv o*ìtxdwlrq +<, ulvtxh gh srvhu oruv
gh o*hvwlpdwlrq ghv sureoëphv ìylghqwv gh vlpxowdqìlwì hw g*hqgrjìqìlwì txl
vrqw wudglwlrqqhoohphqw wudlwìv ã o*dlgh g*xqh hvwlpdwlrq gh w|sh Mrkdqvhq1
Qrxv yhuurqv/ fhshqgdqw/ tx*lo hvw srvvleoh gh frqwrxuqhu gh whov sureoëphv
wrxw gh ghphxudqw gdqv xq fdguh xqlydulì1

7 Vsìfl�fdwlrq g*xqh fleoh gh vdodluh

714 Od wd{dwlrq gx idfwhxu wudydlo/ xq frpsoìphqw gx
vdodluh qhw B

Suìdodeohphqw ã od txhvwlrq vxu od pìwkrgh g*hvwlpdwlrq ã dgrswhu/ lo
frqylhqw gh uhyhqlu/ gdqv xq suhplhu whpsv/ vxu xq idfwhxu foì gdqv o*h{sol0
fdwlrq gx prgh gh irupdwlrq ghv vdodluhv qrplqdx{/ oh frlq �vfdor0vrfldo hq

43Qrwrqv tx*hq dvvrfldqw ã o*ìtxdwlrq suìfìghqwh xqh ìtxdwlrq gh sul{ vwdqgdug/ sydw @
zw � sgww . �3{sv

w / ohv frqvìtxhqfhv vxu ohv gìwhuplqdqwv hw ohv fdudfwìulvwltxhv gx wdx{ gh
fk÷pdjh g*ìtxloleuh qh vhurqw sdv vlplodluhv ã fhoohv rewhqxhv dyhf xqh frxueh gh Skloolsv
vwdqgdug1 Oh wdx{ gh fk÷pdjh g*ìtxloleuh gìshqgud hq jìqìudo gx wdx{ gh furlvvdqfh ghv
gìwhuplqdqwv ghv vdodluhv hw ghv sul{ pdlv dxvvl gh ohxuv qlyhdx{/ hw vhudlw vxvfhswleoh gh
suìvhqwhu xqh yrodwlolwì soxv lpsruwdqwh sdu udssruw ã fhooh rewhqxh dyhf xqh uhodwlrq gh
Skloolsv fodvvltxh1

43



o*rffxuhqfh441 Gh qrpeuhxvhv ìwxghv ylvhqw ã uhqguh frpswh gh vrq u÷oh suì0
srqgìudqw srxu h{soltxhu ohv qlyhdx{ ìohyìv gx wdx{ gh fk÷pdjh hq Iudqfh dx
frxuv ghv dqqìhv txdwuh0ylqjw�gl{ +Frwlv/ Pìdu| hw Vref}dn/ 4<<9 > O*Kruw| hw
Vref}dn/ 4<<9 hw 4<<: > O*Kruw| hw Wkledxow/ 4<<:,1 Wrxwhirlv/ dx frqwudluh ghv
suìfìghqwhv ìwxghv/ qrxv dyrqv gìoleìuìpphqw h{fox gh suhqguh hq frpswh
o*h�hw gh od �vfdolwì gluhfwh/ ã vdyrlu o*lpsdfw gx wdx{ g*lpsrvlwlrq vxu oh
uhyhqx/ fdu xqh whooh gìpdufkh lqwëjuhudlw lpsolflwhphqw od wd{dwlrq vxu ghv
uhyhqxv qrq sxuhphqw vdoduldx{/ yrluh �qdqflhuv1 Srxu od píph udlvrq/ qrxv
dyrqv fruuljì qrwuh phvxuh gx frlq vrfldo/ hw soxv sduwlfxolëuhphqw ohv wdx{
dvvrflìv ã od frqwulexwlrq vrfldoh jìqìudolvìh +FVJ, hw ã od frqwulexwlrq dx
uhperxuvhphqw gh od ghwwh vrfldoh +FUGV, d�q txh fhoohv0fl qh frqfhuqhqw
xqltxhphqw od wd{dwlrq vxu od pdvvh vdoduldoh451

Oh frlq vrfldo/ qrwì �7/ fruuhvsrqgud dlqvl ã o*hqvhpeoh ghv suìoëyhphqwv
vrfldx{ h{soltxdqw o*ìfduw hqwuh oh frþw gx wudydlo sd|ì sdu o*hpsor|hxu hw oh
vdodluh qhw gx vdodulì461

�7 '
� n |Sre

�� |Srr� |Sr}So_r
+43,

dyhf |Sre oh wdx{ gh frwlvdwlrqv vrfldohv hpsor|hxuv/ |Srr oh wdx{ gh frwl0
vdwlrqv vrfldohv vdodulìv hw |Sr}So_r xq wdx{ frpsrvlwh frqvwuxlw frpph od
vrpph hqwuh ohv wdx{ �fruuljìv� gh frqwulexwlrq vrfldoh jìqìudolvìh hw gh od
frqwulexwlrq dx uhperxuvhphqw gh od ghwwh vrfldoh1

O*lqfoxvlrq gh whoohv yduldeohv shuphw g*h{dplqhu gdqv txhooh phvxuh ohv
vdodulìv frqvlgëuhqw fhv suìoëyhphqwv frpph xq uhyhqx ixwxu +frwlvdwlrqv uh0
wudlwhv,/ xqh sulph g*dvvxudqfh +frwlvdwlrqv pdodglh hw fk÷pdjh, hw2rx xqh
frqwulexwlrq ylvdqw ã �qdqfhu xqh r�uh ixwxuh gh elhqv sxeolfv1 Ohv vdodulìv
vrqw suíwv ã �vdful�hu� xqh sduwlh/ yrluh od wrwdolwì/ gh ohxu vdodluh qhw hq
frqwuhsduwlh gh suhvwdwlrqv gl�ìuìhv +Frwlv hw Orx�u/ 4<<3 > Froodug hw Kìqlq/
4<<7 > Erqqhw hw Pdkirx}/ 4<<9,1 D o*lqyhuvh/ oh frlq vrfldo srxuud íwuh shuêx
sdu ohv wudydloohxuv frpph xq suìoëyhphqw sxu/ l1h1 txh fhv ghuqlhuv q*lqwhu0
qdolvhqw sdv h{ dqwh ohv frqwuhsduwlhv ghv suìoëyhphqwv hw qìjrflhqw grqf vxu
od uìpxqìudwlrq qhwwh soxw÷w txh vxu oh frþw wrwdo gx wudydlo +Frwlv/ Pìdu|
hw Vref}dn/ 4<<9 > O*Kruw| hw Vref}dn/ 4<<9 hw 4<<: > O*Kruw| hw Wkledxow/

44Yrlu O*Kruw|/ Phdu| hw Vref}dn +4<<7,/ srxu xqh suìvhqwdwlrq gìwdlooìh gx frlq �vfdor0
vrfldo hq Iudqfh1

45Fhv ghx{ wdx{ g*lpsrvlwlrq rqw ìwì frqvwuxlw sdu Vìgloorw +Edqtxh gh Iudqfh/ 5333,
vxu od edvh ghv wdx{ h�hfwliv hq whqdqw frpswh gh ohxuv dvvlhwwhv uhvshfwlyhv1

46Vl rq gìvluh suhqguh hq frpswh o*lpsdfw gh od wd{dwlrq lqgluhfwh/ lo v*djlud doruv gh
frqvlgìuhu oh frlq vdoduldo txl hvw oh udssruw hqwuh oh frþw uìho gx wudydlo vxssruwì sdu
o*hqwuhsulvh +uhdo surgxfw zdjh, hw oh srxyrlu g*dfkdw gx vdodluh qhw shuêx sdu o*hpsor|ì
+uhdo frqvxphu zdjh,1
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4<<: > Prgëoh pdfurìfrqrpltxh gh suìylvlrq Pìvdqjh gh od Gluhfwlrq gh od
Suìylvlrq/ 5334,1

Txh o*rq frqvlgëuh xq lqglfdwhxu gh frlq vrxv vd iruph djuìjìh rx gìvd0
juìjìh hqwuh vhv gl�ìuhqwhv frpsrvdqwhv/ dxfxqh ìwxgh mxvtx*ã suìvhqw q*d
shuplv g*dssruwhu xqh uìsrqvh wudqfkìh ã fh gìedw1 Gh phloohxuv uìvxowdwv
vhudlhqw vxvfhswleohv g*íwuh rewhqxv ã sduwlu gh grqqìhv plfurìfrqrpltxhv
soxw÷w txh ghv grqqìhv vhfwrulhoohv djuìjìhv1 Vrxoljqrqv hq�q tx*hq udlvrq gh
od frqwudlqwh g*ìtxloleuh ghv frpswhv vrfldx{/ lo h{lvwh xqh uhodwlrq fdxvdoh
hqwuh oh wdx{ gh fk÷pdjh hw ohv fkdujhv vrfldohv txl ghyudlw eldlvhu o*hvwlpd0
wlrq gh o*lpsdfw gx frlq vrfldo vxu ohv vdodluhv1

715 Vwudwìjlh gh prgìolvdwlrq

Od soxsduw ghv prgëohv pdfurìfrqrpìwultxhv vwuxfwxuhov xwlolvìv srxu od
suìylvlrq vrqw ìoderuìv vxu od edvh gh pìwkrghv xqlydulìhv g*hvwlpdwlrq1 Ru/
hq fh txl frqfhuqh oh eorf sul{0vdodluhv o*lqwhuyhqwlrq g*xqh yduldeoh gh sul{
gdqv od frxueh g*dvsludwlrq vdoduldoh uhqyrlw ã ghv sureoëphv g*hqgrjìqìlwì
txl vrqw jìqìudohphqw uìvroxv sdu oh eldlv g*hvwlpdwlrqv pxowlydulìhv gh w|sh
Mrkdqvhq +Frwlv/ Pìdu| hw Vref}dn/ 4<<9 > O*Kruw| hw Vref}dn/ 4<<: > Kh|hu/
Oh Elkdq hw Ohudlv/ 5333,1

Vdqv txh fhod qh vrlw suìmxglfldeoh ã od irlv ã o*lqiìuhqfh hw ã od suìflvlrq ghv
hvwlpdwlrqv hw vxuwrxw d�q gh frqvhuyhu xqh pdujh gh pdqrhxyuh dvvh} lp0
sruwdqwh +dxfxqh olplwh txdqw dx qrpeuh pd{lpdo gh yduldeohv lqwurgxlwhv,/
qrxv dyrqv gìflgì g*dgrswhu xqh gìpdufkh xqlydulìh gh w|sh Hqjoh hw Judq0
jhu +4<;:,471 Fhshqgdqw/ lo v*dyëuh txh o*xwlolvdwlrq g*xqh whooh surfìgxuh srxu
o*hvwlpdwlrq gh o*ìtxdwlrq vwdwltxh suìvhqwh gh vìyëuhv eldlv gh vlpxowdqìlwì
hw g*dxwrfruuìodwlrq ghv huuhxuv hq ìfkdqwloorq �ql gx idlw gh o*rplvvlrq gh
whuphv g|qdpltxhv +Skloolsv hw Gxuodxi/ 4<;9 > Skloolsv dqg Kdqvhq/ 4<<3,1
Soxvlhxuv dxwhxuv rqw sursrvì ghv fruuhfwlrqv ylvdqw ã vxssulphu fhv ghx{
w|shv gh sureoëphv sdu o*dmrxw gh uìjuhvvhxuv vxssoìphqwdluhv +Skloolsv hw
Kdqvhq/ 4<<3 > Vdlnnrqhq/ 4<<4 > Skloolsv hw Oruhwdq/ 4<<4 > Vwrfn hw Zdwvrq/
4<<6,1 Hq idlw/ fhv whfkqltxhv g*hvwlpdwlrq qrq eldlvìh frqvlvwhqw ã eodqfklu
ohv huuhxuv hw vrqw grqf ìtxlydohqwhv dsuëv uhsdudpìwulvdwlrq ã xqh prgìolvd0
wlrq dxwruìjuìvvlyh ã uhwdugv ìfkhorqqìv rx DUH +lqwìjudwlrq g*xqh vwuxfwxuh
gh uhwdugv vxu ã od irlv od uìjuìvvdqgh hw ohv yduldeohv h{solfdwlyhv, hw ìjdoh0
phqw ã xqh vsìfl�fdwlrq ã fruuhfwlrq g*huuhxu vl o*k|srwkëvh gh frlqwìjudwlrq
hvw yìul�ìh1

Ohv grqqìhv prelolvìhv vrqw lvvxhv ghv frpswhv wulphvwulhov gh o*LQVHH

47O*ìtxdwlrq gh sul{/ txdqw ã hooh/ vhud hvwlpìh gdqv xq fdguh pxowlydulì +eorf g*r�uh,
sdu od pìwkrgh gh Mrkdqvhq1
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hw vrqw h{sulpìhv hq EDVH 4<<81 Od frqvwuxfwlrq hw ohv frghv ghv vìulhv vrqw
suìvhqwìv hq dqqh{h1

O*ruguh g*lqwìjudwlrq ghv vìulhv lpsoltxìhv hvw sulprugldoh hw frqglwlrqqh
od ydolglwì gh od surfìgxuh g*hvwlpdwlrq1 Qrxv vxssrvhurqv txh ohv yduldeohv
vrqw wrxwhv dx soxv lqwìjuìhv g*ruguh 2/ qrwì UE_� dyhf f � _ � 21 Hq h�hw/
ohv sul{ hw ohv vdodluhv qrplqdx{ +dyhf rx vdqv fkdujhv vrfldohv, iudqêdlv vrqw
xvxhoohphqw fdudfwìulvìv frpph ghv surfhvvxv UE2�1

Srxu ohv vdodluhv hw ohv sul{ gh frqvrppdwlrq hw gh ydohxu dmrxwìh/ qrxv
dyrqv grqf hqwuhsulv xqh lqiìuhqfh vxu od suìvhqfh srwhqwlhooh gh ghx{ udflqhv
xqlwdluhv vrlw gh pdqlëuh vìtxhqwlhooh +Sdqwxod/ 4<;9 > Glfnh| hw Sdqwxod/
4<;:,/ vrlw frqmrlqwh +Kdv}d hw Ixoohu/ 4<:< > Kdoguxs/ 4<<7,1 Qrxv frqfoxrqv
ã o*lqwìjudwlrq g*ruguh 2 srxu ohv ghx{ vìulhv +Wdeohdx �,1 Oh whvw gh grxeoh
udflqhv xqlwìv vxu oh frþw uìho gx wudydlo +phvxuì hq whuphv gh sul{ gh frqvrp0
pdwlrq rx gh sul{ gh ydohxu dmrxwìh, frqfoxw ã od vwdwlrqqdulwì hq qlyhdx/ fh
txl hvw frqwudglfwrluh dyhf ohv ìwxghv suìfìghqwhv vxu od Iudqfh txl frqvwdwh
o*lqwìjudwlrq g*ruguh � gh fhwwh vìulh1 Hq idlw/ wrxmrxuv gdqv xq fdguh dxwrul0
vdqw od suìvhqfh srwhqwlhooh gh ghx{ udflqhv xqlwdluhv/ lo vhudlw lqwìuhvvdqw gh
whvwhu o*k|srwkëvh qxooh UE_� +srxu _ ' 2 hw �, frqwuh vwdwlrqqdulwì dxwrxu
g*xqh whqgdqfh gìwhuplqlvwh vhjphqwìh +uxswxuh vxu od frqvwdqwh hw2rx oh
wuhqg vl fh ghuqlhu hvw lqwìjuì,1 Fhshqgdqw/ ìwdqw grqqì txh fhod qìfhvvlwh od
wdexodwlrq gh ydohxuv fulwltxhv ã o*dlgh g*h{sìulhqfhv gh vlpxodwlrq gh w|sh
Prqwh0Fduor/ xqh whooh hqwuhsulvh frqvwlwxhudlw xqh ìwxgh ã sduw hqwlëuh hw
uhylhqgudlw grqf ã qrxv ìfduwhu gx fdguh gh qrwuh ìwxgh1 D o*lqyhuvh/ o*k|sr0
wkëvh gh grxeoh udflqhv hvw uhmhwìh srxu o*lqglfdwhxu lqwìulhxu ghv whuphv gh
o*ìfkdqjh ERS� R�@�|1

Gdqv xq fdguh fodvvltxh g*lqiìuhqfh g*xqh vhxoh udflqh xqlwdluh/ ghv whvwv
gh w|sh Glfnh|0Ixoohu hw NSVV rqw ìwì h{ìfxwìv srxu oh vdodluh uìho hw ohv
gìwhuplqdqwv srwhqwlhov ghv vdodluhv1 O*k|srwkëvh g*lqwìjudwlrq g*ruguh � hvw
dffhswìh dx vhxlo gh DI srxu od surgxfwlylwì dssduhqwh gx wudydlo/ oh wdx{
gh fk÷pdjh/ oh frlq vrfldo hw ohv whuphv gh o*ìfkdqjh +Wdeohdx 2,1 Txdqw dx
frþw uìho gx wudydlo E��R�@�| hw dx srxyrlu g*dfkdw ghv vdodulìv E��RS�|/ lov
dssdudlvvhqw vwdwlrqqdluhv dxwrxu g*xqh frqvwdqwh pdlv qrq vwdwlrqqdluhv dx0
wrxu g*xqh whqgdqfh gìwhuplqlvwh1 Fh ghuqlhu uìvxowdw hvw soxv frkìuhqw dyhf
ohv suìfìghqwhv ìwxghv vxu od g|qdpltxh ghv vdodluhv hq Iudqfh1 O*h{lvwhqfh
gh soxvlhxuv uxswxuhv gdqv o*ìyroxwlrq gx vdodluh uìho/ fkrfv sìwurolhuv/ sì0
ulrghv whpsrudluhv gh gìvlqgh{dwlrq hw fkrfv h{rjëqhv who txh oh skìqrpëqh
gh prgìudwlrq vdoduldoh frpph qrxv oh yhuurqv xowìulhxuhphqw/ txl dowëuhqw
o*lqiìuhqfh gh od vwdwlrqqdulwì vrqw vxvfhswleohv ã qrv |hx{ g*h{soltxhu xq
who uìvxowdw481 Qrxv frqvlgëuhurqv dlqvl oh vdodluh uìho frpph xqh pdufkh

48Hq idlw/ wrxw hq ghphxudqw gdqv xq fdguh dxwrulvdqw o*h{lvwhqfh g*dx soxv xqh udflqh
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Wde1 4= Uìvxowdwv ghv whvwv g*lqwìjudwlrq ã o*ruguh 2

Yduldeoh Uhwdug R Glfnh|0Sdqwxod Kdv}d0Ixoohu0Kdoguxs Ruguh
rswlpdo � eq2�q�'f � eq�

ER� 8eq�
eq2

~eq�
eq2
ER� g*lqwìjudwlrq

�| S �f�bH ����. D�be S�fD UE2�
RS| S ���e2 ����e D�2D D��2 UE2�
R�@| D �f�.2 ���.2 D�Db D�.D UE2�
�| � RS| S ���f� ���.H ����e �2�eS UE�*f�
�| � R�@| D ���D2 �e�fH �S��� �S�Db UE�*f�
RS| � R�@| � �D�SH ���2. �.�b2 �b�2D UE��

Oh uhwdug rswlpdo R hvw gìwhuplqì dx pr|hq ghv fulwëuhv g*lqirupdwlrq Dndlnh hw Vfkzdu}1 Rq frqvl0
gëuh xq surfhvvxv dxwruìjuhvli +| who txh E�3 � Eu�� E+| 3 >� ' �| dyhf � Eu� xq sro|q÷ph g*ruguh
R/ vdfkdqw txh � Eu� ' � E��un�W E�� E�3 u�un�WW Eu� E�3 u�2 rü �W Eu� hw �WW Eu� gìvljqhqw
uhvshfwlyhphqw ghv sro|q÷phv g*ruguh R 3 � hw R 3 21 Od uìjuhvvlrq gh whvw frqvlvwh ã uììfuluh oh
surfhvvxv +| gh od pdqlëuh vxlydqwh = {2+| ' qf n q�+|3� n q2{+|3� n

SR32
�'� q�n2{

2+|3� n �|

dyhf qf ' E�3 � E���>/ q� ' � E��3 �/ q2 ' �W E��3 � hw
�
q�

�R32

�'�
ohv frh!flhqwv gh �WW Eu�1 Od

vwudwìjlh gh whvw vìtxhqwlho gh grxeoh udflqhv xqlwdluhv uhylhqw ã lpsrvhu xqh udflqh xqlwdluh � E�� ' �
rx q� ' f hw ã whvwhu od suìvhqfh g*xqh vhfrqgh �W E�� ' � rx q2 ' f dx pr|hq gh od vwdwlvwltxh
gh vwxghqw vxu oh frh!flhqw hvwlpì eq2 hw ghv wdeohv xvxhoohv gh Glfnh|0Ixoohu1 Vl o*k|srwkëvh qxooh gh
ghx{ udflqhv xqlwdluhv hvw uhmhwìh doruv o*k|srwkëvh g*xqh udflqh xqlwdluh hvw whvwìh ã o*dlgh gx whvw � eq

4

gdqv od uìjuhvvlrq gh whvw frpsoëwh hw ghv txdqwlohv gh Glfnh|0Ixoohu1 Kdv}d hw Ixoohu +4<:<, hw Gl0
fnh| hw Sdqwxod +4<;:, rqw gìyhorssì ìjdohphqw xqh surfìgxuh dowhuqdwlyh srxu o*lqiìuhqfh UE2� edvìh
vxu xqh vwdwlvwltxh gh Ilvkhu 8eq4eq5 txl whvwhqw frqmrlqwhphqw od suìvhqfh gh ghx{ udflqhv xqlwdluhv

+q� ' q2 ' f,1 Fhshqgdqw/ fhwwh yhuvlrq dssdudñw prlqv sxlvvdqwh txh fhooh vìtxhqwlhooh gh vruwh txh
Kdoguxs +4<<7, d sursrvì xqh fruuhfwlrq vhpl0sdudpìwultxh gh w|sh Skloolsv0Shuurq gh od vwdwlvwltxh
gh Kdv}d0Ixoohu 8eq4eq5 qrwìh ~eq4eq5 1 Ohv ydohxuv fulwltxhv srxu xqh huuhxu gh suhplëuh hvsëfh gh DI

vrqw ìjdohv ã 32�Hb srxu � eq
4

ER� hw � eq
5

ER� hw ã S��S srxu ohv vwdwlvwltxhv gh 8 gh Kdv}d0Ixoohu hw
Kdoguxs1

doìdwrluh dyhf gìulyh hw wuhqg +whqgdqfh txl vhudlw dqqxoìh sdu oh yhfwhxu gh
frlqwìjudwlrq,1

O*hqvhpeoh gh fhv uìvxowdwv hvw frqiruph dyhf ohv suìfìghqwhv ìwxghv vxu
od Iudqfh +Frwlv/ Pìdu| hw Vref}dn/ 4<<9 > O*Kruw| hw Vref}dn/ 4<<9 hw 4<<: >
Erqqhw hw Pdkirx}/ 4<<9 > O*Kruw| hw Wkledxow/ 4<<: > Kh|hu/ Oh Elkdq hw Oh0
udlv/ 5333, hw qrxv dxwrulvh ã fdudfwìulvhu o*dmxvwhphqw g|qdpltxh ghv vdodluhv
yhuv ohxu fleoh ã o*dlgh g*xqh dqdo|vh vwdqgdug gh frlqwìjudwlrq1

xqlwì/ qrxv dyrqv hvvd|ì gh vwdwlvwltxhphqw ìydoxì vl od gl!fxowì ã frqfoxuh ã od qrq
vwdwlrqqdulwì gx frþw uìho gx wudydlo qh uìvxowdlw sdv gh od suìvhqfh gh fkrfv h{rjëqhv +dx
surfhvvxv,1 Oh whvw gh w|sh Shuurq gh vwdwlrqqdulwì dyhf suìvhqfh srwhqwlhooh g*xqh whqgdqfh
vhjphqwìh frqfoxw ã o*lqwìjudwlrq g*ruguh 4 gh od uìpxqìudwlrq uìhooh +qrq vwdwlrqqdulwì dyhf
uxswxuh vxu od frqvwdqwh,/ od gdwh gh uxswxuh ìwdqw gìwhuplqìh hq irqfwlrq ghv hvwlpdwlrqv
txl vhurqw suìvhqwìhv xowìulhxuhphqw +wurlvlëph wulphvwuh 4<;6,1
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Wde1 5= Uìvxowdwv ghv whvwv g*lqwìjudwlrq ã o*ruguh �

Yduldeoh Uhwdug R DGI NSVV Ruguh
rswlpdo �>ER� � � ER� #>ER� #� ER� g*lqwìjudwlrq

R_|| � �2�H� f��S ��2f f�Sb UE��
L| D �2�2� �f�.. ��Hf f�eH UE��
Sr| S �2�fe �f�f. ��.. f�e2 UE��
E� � RS�| S ���.H ����b ��SD f�ef UE��
E� � R�@�| D �e�fH �2�DD ��bb f�D� UE��
ERS� R�@�| � ���2. �2�b� 2�DH f��S UE��

Oh uhwdug rswlpdo R hvw gìwhuplqì dx pr|hq ghv fulwëuhv g*lqirupdwlrq Dndlnh hw Vfkzdu}1 �>ER� hw
�� ER� vrqw uhvshfwlyhphqw ohv vwdwlvwltxhv gh whvw gh Glfnh|0Ixoohu Dxjphqwì rx DGI +dxjphqwdwlrq
gh od uìjuhvvlrq gh whvw gh R uhwdugv vxu od gl�ìuhqfh suhplëuh gh od yduldeoh whvwìh, dyhf frqvwdqwh hw
dyhf frqvwdqwh hw whqgdqfh gdqv od uìjuhvvlrq gh whvw1 Gh od píph pdqlëuh #>ER� hw #� ER� uhsuìvhqwhqw
ohv vwdwlvwltxhv NSVV fdofxoìhv uhvshfwlyhphqw dyhf xqh frqvwdqwh vhxoh hw xqh frqvwdqwh hw xqh
whqgdqfh1 Ohv ydohxuv fulwltxhv xwlolvìhv srxu oh whvw DGI vrqw ìjdohv srxu xq vhxlo gh DI ã 32�Hb
srxu od vwdwlvwltxh �>ER� hw 3��eD srxu �� ER�1 Txdqw dx whvw NSVV/ ohv txdqwlohv ã DI fruuhvsrqghqw
ã f�eS� srxu o*k|srwkëvh qxooh gh vwdwlrqqdulwì hq qlyhdx hw f��eS srxu fhooh gh vwdwlrqqdulwì hq
whqgdqfh1

Oh prgëoh gh gìsduw hvw =

�| ' Bf n

^[
�'�

k��|3� n
6�[
�'f

q��RS|3� n
62[
�'f

q�2R_||3� n
6�[
�'f

q��Sr|3�

n
6e[
�'�

q�eL|3� n 0| +44,

dyhf Bf xq whuph gìwhuplqlvwh srxydqw frpsuhqguh od frqvwdqwh hw2rx ghv
yduldeohv lqglfdwulfhv/ �| oh orjdulwkph gx vdodluh euxw +sdu wíwh, | frpsulv
frwlvdwlrqv vrfldohv hpsor|hxuv yhuvì sdu ohv VQI0VI0HL/ oh orjdulwkph gx
gì dwhxu gh od frqvrppdwlrq ghv pìqdjhv RSr|/ R_| oh orjdulwkph gh od sur0
gxfwlylwì dssduhqwh gx wudydlo gdqv ohv VQI0VI0HL/ Sr| oh orjdulwkph gx frlq
vrfldo hw L| oh wdx{ gh fk÷pdjh phvxuì hq srlqwv1

Lo v*djlw g*xqh vsìfl�fdwlrq g|qdpltxh qrq0frqwudlqwh/ l1h1 txh oh prgëoh
qh suhqg sdv hq frqvlgìudwlrq ghv uhvwulfwlrqv vxu ohv sdudpëwuhv uh ìwdqw ghv
frqwudlqwhv lvvxhv gh od wkìrulh ìfrqrpltxh1 Hq idlw/ vl o*rq uììfulw oh prgëoh
suìfìghqw vrxv od iruph =

� Eu��| ' Bf n
6�[
�'f

q��RS|3� n
62[
�'f

q�2R_||3� n
6�[
�'f

q��Sr|3� n
6e[
�'�

q�eL|3� n 0|

+45,
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dyhf � Eu� ' ��S^
�'� k�u

�/ o*ìtxloleuh gh orqj whuph hvw grqqì sdu =

�| '
Bf

� E��
n

q� E��

� E��
RS| n

q2 E��

� E��
R_|| n

q� E��

� E��
Sr| n

qe E��

� E��
L|3� +46,

rü q� E�� '
S6�

�'f q�� ; � ' �c ���c e1
Wudglwlrqqhoohphqw lpsrvìhv/ ghx{ k|srwkëvhv dssdudlvvhqw frpph hvvhq0

wlhoohv/ o*devhqfh g*looxvlrq prqìwdluh gh od sduw ghv ghv wudydloohxuv � E�� '
q� E�� hw o*lqgh{dwlrq xqlwdluh ghv vdodluhv ã od surgxfwlylwì gx wudydlo � E�� '
q2 E��1 Vrxv fhv ghx{ uhvwulfwlrqv od fleoh gh orqj whuph v*lqwhusuëwhud doruv
frpph xqh fleoh gh sduw ghv vdodluhv gdqv od ydohxu dmrxwìh +rx uìflsurtxh0
phqw xqh fleoh gh wdx{ gh pdujh,1 Sdu frqvìtxhqw/ oh uhmhw gh whoohv k|sr0
wkëvhv vljql�hudlw xq sduwdjh gh od ydohxu dmrxwìh lqvwdeoh gdqv oh whpsv hq
Iudqfh/ fh txh frqwuhglw gh uìfhqwhv ìwxghv vxu fh vxmhw +Frwlv hw Uljqrov/
4<<; > Suljhqw/ 4<<< > Edjkol/ Fhwwh hw V|oydlq/ 5335,1 Hwdqw grqqì txh �|

uhsuìvhqwh oh frþw gx wudydlo/ xqh wurlvëph frqwudlqwh frqfhuqh oh frlq vrfldo
Sr/ hw lpsrvh txh oh frh!flhqw q�E��

�E��
vrlw frpsulv hqwuh f hw �1 V*lo hvw ìjdo

ã }ìur doruv ohv vdodulìv hvwlphqw txh o*lqwìjudolwì ghv fkdujhv vxu oh idfwhxu
wudydlo frqvwlwxh xq uhyhqx gl�ìuì rx xq vhuylfh g*dvvxudqfh +qhxwudolwì gh
od �vfdolwì gx wudydlo vxu oh wdx{ gh fk÷pdjh g*ìtxloleuh,1 D o*lqyhuvh v*lo hvw
ìjdo ã o*xqlwì doruv lo v*djlw gdqv vrq hqvhpeoh g*xq suìoëyhphqw grqw ohv
frqwuhsduwlhv qh vrqw sdv hqgrjìqìlvìhv sdu ohv hpsor|ìv/ od wd{dwlrq gx wud0
ydlo dssdudñwud frpph xqh vrxufh gx idleoh hpsorl1 Od ghuqlëuh uhvwulfwlrq
ã fdudfwëuh wkìrultxh hvw xqh frqwudlqwh gh qìjdwlylwì qeE��

�E��
	 f txl uh ëwh

od uhodwlrq lqyhuvh hqwuh ohv uhyhqglfdwlrqv vdoduldohv ghv hpsor|ìv hw o*ìwdw
gx pdufkì gx wudydlo1 Qrxv doorqv qrxv dwwdfkhu ã whvwhu vxffhvvlyhphqw fhv
k|srwkëvhv1

Od irupxodwlrq +45, lpsoltxh ghv vìulhv UE2� hw UE�� hw frqgxlw grqf ã xq
fdv vwdqgdug gh uìjuhvvlrq idoodflhxvh1 Xqh vroxwlrq uìvlgh ã prgìolvhu qrq
sdv oh vdodluh qrplqdo pdlv soxw÷w oh frþw uìho gx wudydlo hw ã lqwurgxluh ohv
whuphv gh o*ìfkdqjh lqwìulhxuv ERS� R�@�| gdqv od uìjuhvvlrq +45, shuphwwdqw
sdu od píph rffdvlrq g*ìydoxhu o*lq xhqfh gluhfwh ghv fkrfv ìqhujìwltxhv vxu
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ohv vdodluhv491 Oh prgëoh gh gìsduw v*ìfulw doruv =

E�| � R�@|3�� ' Bf n

^[
�'�

k� E�|3� � R�@|3�3�� n
6�[
�'f

q�� ERS� R�@�|3�

n
62[
�'f

q�2R_||3� n
6�[
�'f

q��Sr|3� n
6e[
�'�

q�eL|3� +47,

n
6D[
�'f

q�D{R�@|3� n 0|

dyhf srxu ìtxdwlrq g*ìtxloleuh fruuhvsrqgdqwh =

� E�� E�| � R�@|3�� ' Bf n q� E�� ERS� R�@�| n q2 E�� R_|| n q� E�� Sr|

nqe E��L|3� n qD E��{R�@| +48,

whooh txh vl � E�� ' q� E�� ' qD E�� doruv lo | d xqh lqgh{dwlrq gx frþw qrplqdo
gx wudydlo vxu ohv sul{ gh frqvrppdwlrq dfwxhov1 Lo frqylhqw gh uhpdutxhu txh
vl xqh whooh k|srwkëvh hvw yìul�ìh/ ohv vdodluhv vhurqw doruv qìjrflìv hq whuphv
gh srxyrlu g*dfkdw shuêx sdu ohv hpsor|ìv hw qrq gh frþw gx wudydlo/ dx vhqv
vwulfw/ txl hvw vxssruwì sdu ohv hqwuhsulvhv1

716 Hvwlpdwlrq g|qdpltxh gh od fleoh gh orqj whuph

Qrxv dgrswrqv gdqv fhwwh ìwxgh xqh vwudwìjlh gh prgìolvdwlrq gh od g|0
qdpltxh g*dmxvwhphqw txl v*dssduhqwh ã od pìkrgrorjlh gh Khqgu| glwh gx
jìqìudo dx sduwlfxolhu1 Od uhfkhufkh gh od vsìfl�fdwlrq dgìtxdwh frqvlvwh ã
sduwlu gh qrpeuhv gh uhwdugv ^ hw i6�jD�'� uhodwlyhphqw ìohyìv/ hq o*rffxuhqfh
^ ' 6� ' H ; �/ hw ã surjuhvvlyhphqw vxssulphu dx pr|hq gh whvwv ìfrqr0
pìwultxhv ohv yduldeohv mxjìhv vwdwlvwltxhphqw qrq vljql�fdwlyhv rx ìfrqrpl0
txhphqw frqwuh0lqwxlwlyhv1 Hq gìslw gh od shuwh g*xq qrpeuh lpsruwdqwv gh
ghjuìv gh olehuwìv/ qrxv dyrqv rswì srxu xqh vxu0sdudpìwulvdwlrq gx prgëoh
txl hvw prlqv suìmxglfldeoh hq whuphv gh eldlv tx*xqh vrxv0sdudpìwulvdwlrq
+Edqhumhh hw do1 4<<6 > Lqghu/ 4<<6,4:1

O*hvwlpdwlrq gx prgëoh g|qdpltxh +47, vxu od sìulrgh 4<:5T605334T7 d
derxwl ã od vsìfl�fdwlrq sduflprqlhxvh suìvhqwìh gdqv oh Wdeohdx �� O*ìtxd0

49Hvw dlqvl sulv ìjdohphqw hq frpswh oh srlgv gh od wd{dwlrq lqgluhfwh/ WYD hw wd{h
lqwìulhxuh vxu ohv surgxlwv sìwurolhuv1

4:G*dsuëv od uëjoh khxulvwltxh irxuqlh sdu Vdujdq +4<;3,/ oh eldlv ghphxuh wroìudeoh vl oh
qrpeuh gh sdudpëwuhv gh gìsduw hvw lqiìulhxu ã 3=7 irlv od wdlooh gh o*ìfkdqwloorq1
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wlrq g*ìtxloleuh �uìvroxh� fruuhvsrqgdqwh hvw =

E�| � R�@|3�� ' �c �
Efc.�

ERS� R�@�| n fc H
Efc�b�

R_|| n fc .
EfcHb�

Sr| � 2c D
E�cS�

L|3�

n���
E�cf�

{R�@| � fc �e
Efcffe�

(� � fc ��
Efcff2�

(2 � fc fb
EfcffD�

(� +49,

rü vrqw uhsruwìv hqwuh sduhqwkëvhv ohv ìfduw0w|shv fdofxoìv ã sduwlu gh od pì0
wkrgh Ghowd1 Hq qrwdqw @ '

�
k� ��� k^

��
/ M� '

�
qf� ��� q6��

�
srxu

� ' ��c ���c D/ � '
�
@ M�

� M�
2 ��� M�

D

��
/ gT @o Ee�� ' eP od pdwulfh yduldqfh0

fryduldqfh ghv frh!flhqwv hvwlpìv e� hw � '
�

Bf�
�E��

c Bf2
�E��

c Bf�
�E��

c q�E��
�E��

c q2E��
�E��

c ���c qDE��
�E��

��

oh yhfwhxu ghv sdudpëwuhv gh orqj whuph/ o*hvwlpdwlrq gh od pdwulfh gh yduldqfh0

fryduldqfh ghv sdudpëwuhv gh orqj whuph � hvw grqqìh sdu gT @o E�� ' Y�
Y� �

���
�'e� eP Y�

Y�

����
�'e� 1

Wde1 6= Uhsuìvhqwdwlrq dxwruìjuhvvlyh ã uhwdugv ìfkhorqqìv gx vdodluh �|

Uhwdug +rx lqglfh, �
Yduldeoh f � 2 � e D S .

S
�Df

�|3� � R�@|3�3� �� ��e� �f�De �f�f. f�fH f��� �f�f� �f�fD
E�� Ef��2� Ef��b� Ef��b� Ef��b� Ef��.� Ef��f� Ef�f2�

{R�@|3� f�2H �f�.2 f�eb �f��. f�fe �f�f� f��S ���
Ef��f� Ef���� Ef��e� Ef��D� Ef���� Ef���� Ef��f� E��

R_||3� f�fD f�f� �f��f f�fD f�f� f�fS �f�fD f�.S
Ef�fS� Ef�fH� Ef�fH� Ef�fH� Ef�fH� Ef�fH� Ef�fS� E��

Sr|3� f�ee �f�SD f�2� f�fb f�f� �f��� f�ffD f�.D
Ef�fD� Ef�fH� Ef���� Ef��f� Ef��f� Ef�fb� Ef�fS� E��

L|3�3� �f��D �f��. ��2� ���Se f�b� f��� �f�D. f��. �2�D
Ef�2D� Ef�e.� Ef�eb� Ef�D2� Ef�De� Ef�D�� Ef�eS� Ef�2�� E��

ERS� R�@�|3� f��e f��e �f�22 �f�fS f�2� �f��S �f�fff. ���
Ef�fH� Ef��2� Ef���� Ef���� Ef��S� Ef��e� Ef�fb� E��

(� �f�SH ���D� �f�eH
Ef�eS� Ef�Df� Ef�2��

Ohv ydohxuv hqwuh sduhqwkëvhv fruuhvsrqghqw dx{ ìfduwv0w|shv hvwlpìv1 -2 ' f�bbc (` ' 2��� hw o*ìfduw0
w|sh gx prgëoh ej ' f��fI� Gdqv xq vrxfl gh foduwì ohv frh!flhqwv hw ohv ìfduw0w|shv ghv yduldeohv
lqglfdwulfhv t(����'� rqw ìwì pxowlsolìv sdu �ff1

(� hw (2 vrqw ghv yduldeohv lqglfdwulfhv ydodqw � uhvshfwlyhphqw dx txd0
wulëph wulphvwuh gh o*dqqìh 4<:7 hw dx vhfrqg wulphvwuh gh o*dqqìh 4<;6/ hw f

4;



srxu ohv dxwuhv gdwhv1 Fhv yduldeohv pxhwwhv ylvhqw ã uhqguh frpswh ghv sì0
ulrghv gh gìvlqgh{dwlrq whpsrudluh gxh uhvshfwlyhphqw dx fkrf sìwurolhu hw
dx sodq gh uljxhxu1 Sdu frqwuh od irqfwlrq lqglfdwulfh (�/ txl suhqg od ydohxu
� ã sduwlu gx wurlvlëph wulphvwuh gh 4<;6 hw f dxsdudydqw/ uh ëwh xqh uxswxuh
gh qlyhdx gdqv o*ìyroxwlrq ghv vdodluhv4;1 Vl od srolwltxh gh gìvlq dwlrq lqlwlìh
hq 4<;5/ grqw o*lpsdfw furñw judgxhoohphqw dx frxuv ghv dqqìhv txdwuh0ylqjw
hw oh gìexw ghv dqqìhv txdwuh0ylqjw0gl{/ frqvwlwxh xqh h{solfdwlrq ã fhwwh
uxswxuh gh qlyhdx ghv uìpxqìudwlrqv/ lo vhpeohudlw soxw÷w 0frpph o*dffuìglwh
gh uìfhqwhv ìwxghv vxu o*ìyroxwlrq ghv vdodluhv hq Iudqfh0 txh fhwwh yduldeoh
lqglfdwulfh whqgh ã uhsuìvhqwhu hq idlw xq fkdqjhphqw gh frpsruwhphqw ghv
dfwhxuv ghv qìjrfldwlrqv vdoduldohv1 Hq h�hw/ od prgìudwlrq vdoduldoh/ l1h1 od
idleoh furlvvdqfh ghv vdodluhv uhodwlyhphqw ã fhooh gh o*h!flhqfh gx idfwhxu
wudydlo/ hvw xq skìqrpëqh txl hvw vrxyhqw plv hq dydqw srxu h{soltxhu oh
udohqwlvvhphqw gh o*dxjphqwdwlrq whqgdqflhooh gx wdx{ gh fk÷pdjh frqvwd0
wìh hq Hxursh hw hq Iudqfh qrwdpphqw gxudqw ohv dqqìhv txdwuh0ylqjw hw
txdwuh0ylqjw0gl{ +Judskltxhv 2 hw �,1 Elhq txh ohv uìiruphv lqvwlwxwlrqqhoohv
vxu oh pdufkì gx wudydlo hw o*dgrswlrq gh qrxyhoohv srolwltxhv ìfrqrpltxhv
dlhqw judqghphqw frqwulexì ã od uìgxfwlrq gx vrxv0hpsorl gdqv ohv glyhuvhv
ìfrqrplhv hxursìhqqhv/ gh uìfhqwhv ìwxghv rqw prqwuì txh fhwwh uhodwlyhphqw
idleoh surjuhvvlrq ghv vdodluhv uìvxowdlw g*xqh glplqxwlrq gx srxyrlu gh qì0
jrfldwlrqv ghv vdodulìv hw2rx g*xqh suìiìuhqfh srxu o*hpsorl soxv lpsruwdqwh
+Eodqfkdug/ 4<<: hw 5333 > Hvwhydr hw Qdujlv/ 5335,1

Ohv sdudpëwuhv hvwlpìv gh od fleoh gh orqj whuph vrqw frqiruphv ã qrv
dwwhqwhv1 Hq h�hw/ g*xqh sduw ohv frh!flhqwv dwwdfkìv ã o*lqglfdwhxu lqwìulhxu
ghv whuphv gh o*ìfkdqjh/ gx jolvvhphqw wulphvwulho gh o*lqglfh ghv sul{ gh
ydohxu dmrxwìh hw gh od surgxfwlylwì gx wudydlo vrqw wrxv wurlv surfkhv gh
4/ oìjlwlpdqw dlqvl od sduw vdoduldoh gdqv od ydohxu dmrxwìh frpph fleoh gh
orqj whuph1 Hw g*dxwuh sduw/ oh sdudpëwuh gx frlq vrfldo dssduwlhqw elhq
ã o*lqwhuydooh df ( �o hw fhoxl dvvrflì dx wdx{ gh fk÷pdjh glvsrvh g*xq vljqh
ìfrqrpltxhphqw frkìuhqw +h�hw Sklooolsv,1 Wrxwhirlv/ fhv frh!flhqwv q*rqw gh
shuwlqhqfh tx*ã od frqglwlrq txh o*ìtxdwlrq +49, vrlw frlqwìjudqwh1

4;Frpph o*lqgltxh oh judskltxh 6/ ã sduwlu gh o*dqqìh 4<;6 oh vdodluhv uìho dgrswh xq
frpsruwhphqw whqgdqflho gl�ìuhqw +o*lqfoxvlrq gh fhwwh yduldeoh pxhwwh shuphw ìjdohphqw
g*rewhqlu ghv frh!flhqwv gh orqj whuph ìfrqrpltxhphqw soxv frkìuhqwv,1 Gh soxv/ qrxv
dyrqv phqì/ sdu od vxlwh/ vxu oh prgëoh �qdo xq whvw vwdqgdug gh uxswxuh gh w|sh Fkrz
srxu od gdwh 4<;6T6 hw rq d derxwlw d xqh s0ydoxh gh 3=336 +uhmhw gh o*k|srwkëvh qxooh
g*devhqfh gh uxswxuh,1

4<



71614 Frlqwìjudwlrq = vwdelolwì gh od vroxwlrq vwdwltxh

O*lqiìuhqfh gh od frlqwìjudwlrq/ txl dx ghphxudqw hvw ehdxfrxs soxv sxlv0
vdqwh txh fhooh h�hfwxìh ã sduwlu ghv uìvlgxv gh od uìjuhvvlrq gh orqj whuph
hvwlpìh +Nuhphuv hw do1/ 4<<5 > Edqhumhh hw do1/ 4<<6, uhsrvh vxu o*h{dphq
ghv udflqhv gx sro|q÷ph � Eu� � Soxv suìflvìphqw/ lo v*djlw gh yìul�hu txh ohv
udflqhv gh � Eu� vrlhqw ã o*h{wìulhxu gx fhufoh xqlwì gh vruwh txh oh surfhvvxv
g|qdpltxh frqyhujh yhuv xq ìtxloleuh1 O*k|srwkëvh qxooh gh qrq frlqwìjud0
wlrq/ � E�� � � � S^

�'� k� ' f/ hvw lqiìuìh dx pr|hq g*xqh |0vwdwlvwltxh

|S '
�3
SS

�'�
k�t

T @oE�3
SS

�'� k��
' �2�D grqw od glvwulexwlrq gìshqg gx qrpeuh gh uì0

juhvvhxuv hw gh od iruph gh od frpsrvdqwh gìwhuplqlvwh +Edqhumhh/ Grodgr hw
Phvwuh/ 4<<5 > Grruqln hw Khqgu|/ 4<<7 SFjlyh pdqxdo,1 Ru/ gdqv oh fdv g*xq
prgëoh vdqv frqvwdqwh/ od glvwulexwlrq dv|pswrwltxh gh fhwwh vwdwlvwltxh q*d
sdv ìwì wdexoìh sdu fhv dxwhxuv gh vruwh txh qrxv srxyrqv grqf sdv | uhfrxulu
vdxi hqwuhsuhqguh xqh h{sìulhqfh gh vlpxodwlrq gh w|sh Prqwh0Fduor1

Wrxwhirlv/ od surfìgxuh gh whvw gh o*k|srwkëvh gh frlqwìjudwlrq shxw íwuh
uìdolvìh hq h{ìfxwdqw xqh vlpsoh uììfulwxuh gx prgëoh DUH vrxv od uhsuìvhq0
wdwlrq ã fruuhfwlrq g*huuhxu +HFP, vxlydqwh =

{E�| � R�@|3�� ' Bf n

^3�[
�'�

kW
�{E�|3� � R�@|3�3�� n

6�3�[
�'f

qW
��{ERS� R�@�|3�
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623�[
�'f

qW
�2{R_||3� n
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�'f
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��{Sr|3� n

6D3�[
�'f

qW
�D{

2R�@|3� +4:,

n
6e3�[
�'�

qW
�e{L|3� �� E��

�
�|3� � R�@|32 � q� E��

� E��
ERS� R�@�|3�

�q2 E��

� E��
R_||3� � q� E��

� E��
Sr|3� � qe E��

� E��
L|32 � qD E��

� E��
{R�@|3�

�
n 0|

dyhf � Eu� � � � S^
�'� k� ' �W Eu� E�� u� n � E��u/ q� Eu� � S6�

�'f q�� '
qW
� Eu� E�� u� n q� E��u ; � ' ��c ���c D hw qfe ' f1 Fhwwh uhsdudpìwulvdwlrq

ylvh ã vsìfl�hu h{solflwhphqw xq whuph wudgxlvdqw oh pìfdqlvph gh uhwrxu yhuv
od vroxwlrq gh orqj whuph ã f÷wì g*xqh g|qdpltxh gh frxuw whuph +jolvvhphqwv
wulphvwulhov ghv gìwhuplqdqwv ghv vdodluhv,1

D o*lqvwdu gh od surfìgxuh lqlwlìh sdu ohv wudydx{ gh Nuhphuv hw do1 +4<<5,/
Grodgr hw do1 +4<<5 hw 4<<6,/ oh whvw gh frlqwìjudwlrq frqvlvwhud ã dssuìflhu
o*ruguh gh judqghxu gh od irufh gh udssho yhuv o*ìtxloleuh/ ã od gl�ìuhqfh txh
fhooh0fl vhud dssuìflìh gdqv oh fdguh g*xqh hvwlpdwlrq hq xqh ìwdsh gx prgëoh
ã fruuhfwlrq g*huuhxu dx olhx gh ghx{ frpph gdqv o*dssurfkh gh Nuhphuv
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hw do1 +dsuëv dyrlu suìdodeohphqw hvwlpì ohv sdudpëwuhv gh od uìjuhvvlrq vwd0
wltxh/ rq lqvëuh gdqv xqh vhfrqgh ìwdsh oh uìvlgx gh orqj whuph gdqv o*HFP
hw rq hvwlph ohv frh!flhqwv dvvrflìv ã od irufh gh udssho hw ã od g|qdpltxh
gh frxuw whuph,1 Od ydohxu gh od vwdwlvwltxh ghphxuhud qxpìultxhphqw lghq0
wltxh sdu frqvwuxfwlrq/ vhxoh vd glvwulexwlrq dv|pswrwltxh vrxv o*k|srwkëvh
qxooh vhud prgl�ìh1 Oh ghjuì gh vljql�fdwlylwì gx frh!flhqw � E�� txl phvxuh
o*dpsohxu gh od fruuhfwlrq g*huuhxu hvw whvwì dx pr|hq g*xqh |0vwdwlvwltxh qr0
wìh |eS6 � |S ' �2�D +fi1 Wdeohdx e srxu xqh suìvhqwdwlrq ghv uìvxowdwv gh
o*HFP,1 Frqfhuqdqw oh fkrl{ ghv ydohxuv fulwltxhv ã xwlolvhu/ lo hvw lpsruwdqw
gh suìflvhu txh od orl olplwh gh |eS6/ vrxv o*k|srwkëvh qxooh/ hvw soxv surfkh
gh od glvwulexwlrq qrupdoh txh gh od orl qrq vwdqgdug plv hq ìylghqfh sdu
Glfnh|0Ixoohu hw grqw o*xvdjh hvw suìfrqlvìh sdu Nuhphuv hw do1 +4<<5,1 Gdqv
oh fdv rü oh yhfwhxu gh orqj whuph hvw hvwlpì gdqv xqh suhplëuh ìwdsh/ ]lyrw
+4<<7, uhfrppdqgh g*xwlolvhu srxu oh whvw/ od orl qrupdoh4</ fh txl qrxv vhpeoh
soxv dssursulì1 O*k|srwkëvh qxooh g*devhqfh gh frlqwìjudwlrq hvw grqf uhmhwìh
dx vhxlo gh DI/ hw frq�uph o*h{lvwhqfh gh fr0prxyhphqwv gh orqj whuph hqwuh
oh frþw gx wudydlo hw xq hqvhpeoh gh gìwhuplqdqwv pdfurìfrqrpltxhv vxu od
vlwxdwlrq ghv pdufkìv ghv elhqv hw gx wudydlo1

Dydqw gh frpphqwhu ohv uìvxowdwv/ qrxv ghyrqv vrxoljqhu txh od gìulydwlrq
ghv sdudpëwuhv gh orqj whuph vxu od edvh g*xqh hvwlpdwlrq gh od uhsuìvhq0
wdwlrq DUH irxuqlw ghv uìvxowdwv qrq eldlvìv píph hq suìvhqfh gh yduldeohv
h{solfdwlyhv hqgrjëqhv +Lqghu/ 4<<6,1 Hq rxwuh/ ohv whvwv gh Vwxghqw frqvwuxlwv
ã sduwlu ghv frh!flhqwv gh orqj whuph srvvëghqw xqh orl qrupdoh hw qrxv sodfh
gdqv xq fdguh g*lqiìuhqfh vwdqgdug hw fhod lqgìshqgdpphqw gx idlw txh ohv
uìjuhvvhxuv vrlhqw hqgrjëqhv rx qrq +Lqghu/ 4<<6,531

71615 Hodvwlflwìv gh orqj whuph hw sursulìwìv ìfrqrpltxhv gx pr0
gëoh

Qrxv srxyrqv gìvrupdlv gìwhuplqhu txhov fkrfv g*r�uh d�hfwhqw oh prgh
gh irupdwlrq ghv vdodluhv/ dlqvl txh gdqv txhooh phvxuh ohv vdodulìv ohv vxs0
sruwhqw sdu xqh prgl�fdwlrq gh ohxu vdodluh0fleoh1 Soxv h{dfwhphqw/ fhod uh0
ylhqw ã whvwhu ghv uhvwulfwlrqv vxu ohv frh!flhqwv gh orqj whuph gh +49, sdu oh

4<]lyrw +5333, gìprqwuh txh od glvwulexwlrq hvw hq idlw od orl glwh gh Kdqvhq +4<<8, l1h1
xq pìodqjh ghv glvwulexwlrqv qrupdoh hw gh Glfnh|0Ixoohu1

53Pdojuì o*lqfoxvlrq g*xqh yduldeoh gh sul{ gdqv o*ìtxdwlrq gh vdodluh hw gh vd srwhqwlhooh
hqgrjìqìlwì/ qrxv qh surfìgrqv sdv ã ghv hvwlpdwlrqv gh w|sh Ixoo|0Prgl�hg +Skloolsv hw
Kdqvhq/ 4<<3, sxlvtxh xqh whooh fruuhfwlrq vhpl0sdudpìwultxh gx yhfwhxu gh frlqwìjudwlrq
suìvhqwh shx g*dpìolrudwlrqv/ yrluh dxfxqh/ sdu udssruw ã xqh hvwlpdwlrq irqgìh vxu oh
prgëoh DUH +Lqghu/ 4<<6,1

54



Wde1 7= Uhsuìvhqwdwlrq ã fruuhfwlrq g*huuhxu gx vdodluh �|

Yduldeoh Uhwdug +rx lqglfh, �
f � 2 � e D S

{ E�|3� � R�@|3�3�� �� f�eS �f�fb �f��S �f�fH f�f�
� Ef���� Ef��2� Ef��2� Ef���� Ef��f�

{2R�@|3� f�2H �f�eb f�fff2 �f��. �f��� �f��S
Ef��f� Ef��S� Ef��D� Ef��e� Ef���� Ef��f�

{R_||3� f�fD f�f2 �f�fH �f�f2 �f�ffb f�fD
Ef�fS� Ef�fS� Ef�fS� Ef�fS� Ef�fS� Ef�fS�

{Sr|3� f�eD �f�2e �f�f�� f�fHe f��� �f�ffD
Ef�fD� Ef�f.� Ef�f.� Ef�f.� Ef�f.� Ef�fS�

{L|3�3� �f��D �f��b f�H2 �f�H2 f�fH f��b �f��.
Ef�2S� Ef�2b� Ef�2H� Ef�2b� Ef��f� Ef�2H� Ef�2��

{ ERS� R�@�|3� f��e f�22 �f�ffe �f�fS f��. f�ff.
Ef�fH� Ef�fH� Ef�fb� Ef���� Ef��f� Ef�fb�

(� �f�ff. �f�ffD �f�f�D
Ef�ffe� Ef�ff2� Ef�ffD�

Ohv ydohxuv hqwuh sduhqwkëvhv fruuhvsrqghqw dx{ ìfduwv0w|shv hvwlpìv1 -2 ' f�bbc (` ' 2��� hw
o*ìfduw0w|sh gx prgëoh ej ' f�2SI� Gdqv xq vrxfl gh foduwì ohv frh!flhqwv hw ohv ìfduw0w|shv ghv
yduldeohv lqglfdwulfhv t(����'� rqw ìwì pxowlsolìv sdu �ff1

eldlv g*xqh vìulh gh whvwv grqw ohv k|srwkëvhv srxydlhqw íwuh hperñwìhv541

� Whvwhu o*lqgh{dwlrq xqlwdluh gx frþw qrplqdo gx wudydlo vxu ohv sul{ gh
frqvrppdwlrq hq whvwdqw dx pr|hq g*xq whvw vwdqgdug gh Ilvkhu o*k|0
srwkëvh qxooh Mf� G � E�� ' q� E�� ' qD E�� l1h1 o*k|srwkëvh g*ìodvwlflwì
xqlwdluh hqwuh oh frþw gx wudydlo �| hw ohv sul{ gh frqvrppdwlrq RS|1

Ohv sdudpëwuhv hvwlpìv vrqw surfkhv gh o*xqlwì srxu ohv whuphv gh o*ìfkdqjh
lqwìulhxuv +h{sulpìv frpph oh udssruw ghv sul{ gh frqvrppdwlrq dx{ sul{ gh
ydohxu dmrxwìh, hw oh wdx{ g*lq dwlrq phvxuì hq whuphv gh sul{ gh ydohxu dmrx0
wìh > fhfl frqvwlwxh xqh suhplëuh lqglfdwlrq lqwxlwlyh srxu o*dffhswdwlrq gh fhv
k|srwkëvhv1 Soxv urexvwhphqw/ od vwdwlvwltxh gh whvw suìvhqwh xqh suredelolwì
pdujlqdoh ìjdoh ã f�HD/ hw qrxv frqgxlw ã iruwhphqw dffhswhu od ydolglwì ghv
ghx{ uhvwulfwlrqv1 Dlqvl/ ohv hpsor|ìv rx ohxuv uhsuìvhqwdqwv frqvlgëuhqw oruv

54O*lqiìuhqfh shxw íwuh h�hfwxìh dx pr|hq g*xq whvw gh vwxghqw fodvvltxh ìwdqw grqqì txh
od glvwulexwlrq gh fhwwh vwdwlvwltxh srxu ohv frh!flhqwv gh orqj whuph

q
�m+4,
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hvw dv|pswrwltxhphqw qrupdoh +Lqghu/ 4<<6,1
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ghv qìjrfldwlrqv vdoduldohv frpph gì dwhxu gh ohxuv uìpxqìudwlrqv o*lqglfh
ghv sul{ ã od frqvrppdwlrq +ìtxdwlrq gh vdodluh,1 Ohxuv hpsor|hxuv/ txdqw ã
hx{/ qh v*lqwìuhvvhudlhqw tx*dx{ sul{ gh ydohxu dmrxwìh +ìtxdwlrq gh sul{,1

� Whvwhu Mf2 G q2 E�� ' � E�� l1h1 o*k|srwkëvh g*lqgh{dwlrq xqlwdluh gx
frþw qrplqdo gx wudydlo ã od surgxfwlylwì gx wudydlo ã o*dlgh g*xq whvw
gh Vwxghqw vrxv ohv ghx{ k|srwkëvhv dowhuqdwlyhv Mf� hw M��1

Txh fh vrlw vrxv o*k|srwkëvh g*lqgh{dwlrq xqlwdluh ghv vdodluhv dx{ sul{ gh
frqvrppdwlrq EMf�� rx qrq +M��,/ fhwwh frqwudlqwh hvw dffhswìh +suredelolwìv
pdujlqdohv ìjdohv uhvshfwlyhphqw ã f�2b hw f���, hw sodlgh srxu xqh fleoh hq
whuphv gh sduw vdoduldoh gdqv od ydohxu dmrxwìh1

� WhvwhuMf� G � E�� ' q� E�� ' q2 E�� ' qD E�� l1h1 o*k|srwkëvh gh fleoh gh
vdodluh v*h{sulpdqw hq whuphv gh sduw vdoduldoh gdqv od ydohxu dmrxwìh1

Od vwdwlvwltxh dvvrflìh ã fhv frqwudlqwhv glvsrvh g*xqh suredelolwì pdu0
jlqdoh gh f�Sf hw qrxv frqgxlw grqf ã dffhswhu o*k|srwkëvh gh fleoh gh orqj
whuph h{sulpì hq whuphv gh sduw vdoduldoh1 Fh uìvxowdw hvw frkìuhqw dyhf gh
suìfìghqwhv dqdo|vhv frqfoxdqw ã od vwdelolwì ã pr|hq0orqj whuph gh od sduw
gh od uìpxqìudwlrq gx idfwhxu wudydlo rx gh pdqlëuh frpsoìphqwdluh gx wdx{
gh pdujh hq Iudqfh +Frwlv hw Uljqrov/ 4<<; > Suljhqw/ 4<<< > Edjkol/ Fhwwh
hw V|oydlq/ 5335,1 Qrwrqv/ sdu dloohxuv/ tx*xqh whooh frqfoxvlrq frq�uph od
ydolglwì hq Iudqfh g*xqh prgìolvdwrq g|qdpltxh ghv vdodluhv txl lqwëjuhudlw
xqh irufh gh udssho yhuv xqh fleoh gh sduw vdoduldoh gdqv od ydohxu dmrxwìh/
ìtxdwlrq +<,/ uìfrqfloldqw dlqvl ohv dssurfkhv gh w|sh frxueh gh Skloolsv hw
ZV0SV +Eodqfkdug hw Ndw} 4<<: hw 4<<<,1

� Whvwhu od qhxwudolwì gx frlq vrfldo vxu oh wdx{ gh fk÷pdjh g*ìtxloleuh
l1h1 o*k|srwkëvh Mfe G

q�E��
�E��

' f rx q� E�� ' f/ vrxv Mf�c M�� hw Mf�1

Hq suhplhu olhx/ lo frqylhqw gh vrxoljqhu txh o*lpsdfw gx frlq vrfldo d ìwì
whvwì ã od irlv vrxv vd iruph djuìjìh hw gìvdjuìjìh = glvwlqfwlrq vxlydqw od qd0
wxuh gx suìoëyhphqw +ohv FVV/ FVH hw FVJ0FUGV vrqw lqvìuìhv vìsduìphqw,
rx vxu txl sruwh lq �qh oh suìoëyhphqw +lqwurgxfwlrq gdqv od uìjuhvvlrq ghv
frwlvdwlrqv vrfldohv vdoduldohv dx vhqv odujh hw frwlvdwlrqv vrfldohv hpsor|hxuv,1
Gdqv oh vhfrqg fdv/ lo v*hvw dyìuì txh ohv hvwlpdwlrqv ìfrqrpìwultxhv ìwdlhqw
wuëv shx vdwlvidlvdqwhv +frh!flhqwv sdv vljql�fdwliv hw vljqhv huurqìv, fh txl
qrxv d frqgxlw ã uhmhwhu xqh whooh dowhuqdwlyh1 Od ydohxu gx sdudpëwuh hvwlpì
gx frlq vrfldo vhpeoh wuëv vhqvleoh ã od sìulrgh g*hvwlpdwlrq fkrlvlh1 Gdqv
oh fdv rü o*k|srwkëvh gh frlqwìjudwlrq hvw dffhswìh hw rü ohv frh!flhqwv rqw
xq vljqh hw xqh ydohxu ìfrqrpltxhphqw frkìuhqwv/ oh sdudpëwuh hvwlpì gx
frlq vrfldo vh vlwxh gdqv o*lqwhuydooh df�e ( f�Ho1 Oh sdudpëwuh gx frlq vrfldo
hvw uhodwlyhphqw ìohyì hw frqvwdpphqw shx vljql�fdwli vwdwlvwltxhphqw1 Gh
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soxv/ dx frxuv gh qrv hvwlpdwlrqv/ lo v*hvw dyìuì txh o*lpsrvlwlrq rx qrq gh
o*ìodvwlflwì xqlwdluh hqwuh ohv vdodluhv hw od surgxfwlylwì dydlw xq lpsdfw qr0
wdeoh vxu oh frh!flhqw gh orqj whuph dwwdfkì dx frlq vrfldo1 Hq h�hw/ vl rq
lpsrvh fhwwh lqgh{dwlrq/ oh frlq dssdudñw qrq vljql�fdwli hw suìvhqwh xq vljqh
vrxyhqw frqwuh0lqwxlwli/ ã vdyrlu qìjdwli/ doruv txh fhoxl gx wdx{ gh fk÷pdjh
dxjphqwh frqvlgìudeohphqw +dxwrxu gh < (,1 Hq gìslw gh vrq fdudfwëuh qrq
vljql�fdwli/ qrxv dyrqv sulv oh sduwl gh frqvhuyhu od yduldeoh gh frlq vrfldo
gdqv oh prgëoh hq frqvlgìudqw txh oruv gh od skdvh gh uhsdudpìwulvdwlrq hw
gh �vlpsol�fdwlrq� gh o*ìtxdwlrq gh uìjuhvvlrq +lpsrvlwlrq gh o*k|srwkëvhMf�

qrwdpphqw,/ qrxv srxuurqv gìjdjhu xq gldjqrvwlf soxv suìflv vxu o*lpsdfw
gh od wd{dwlrq gx wudydlo gdqv oh prgh gh irupdwlrq ghv vdodluhv1

8 Frxueh g*dvsludwlrq vdoduldoh rswlpdoh
Qrxv dyrqv ìwxglì od shuwlqhqfh gx prgëoh g*xq srlqw gh yxh ã od irlv

ìfrqrpltxh +frqiruplwì ã od wkìrulh pdfurìfrqrpltxh, hw vwdwlvwltxh +uhmhw
gh o*k|srwkëvh gh qrq frlqwìjudwlrq,1 Lo v*djlw gruìqdydqw gh uhfkhufkhu od
vsìfl�fdwlrq glwh rswlpdoh rx sduflprqlhxvh vxu od edvh gx prgëoh HFP jì0
qìudo suìfìghqw txl/ txrltxh uhodwlyhphqw vxu0sdudpìwuì/ irxuqlvvdlw xqh lq0
irupdwlrq soxv suìflvh gh od iruph gh od vroxwlrq gh orqj whuph1 O*ìolplqdwlrq
ghv yduldeohv mxjìhv vwdwlvwltxhphqw qrq vljql�fdwlyhv rx ìfrqrpltxhphqw
frqwuh0lqwxlwlyhv d ìwì h�hfwxìh gh pdqlëuh vìtxhqwlhooh dx pr|hq gh whvwv
ìfrqrpìwultxhv1

814 Dmxvwhphqw ghv vdodluhv hq irqfwlrq g*xqh qruph
gh srxyrlu g*dfkdw

Gdqv o*rswltxh g*ìydoxhu gdqv txhooh phvxuh ohv ghuqlëuhv edlvvhv gh fkdujhv
vrfldohv shxyhqw frqvwlwxhu xqh h{solfdwlrq dx skìqrpëqh uìfhqw gh prgìud0
wlrq vdoduldoh lqkìuhqwh dx{ uì h{lrqv vxu oh frþw gx wudydlo ghv qrq0txdol�ìv
+qrwdpphqw ohv srolwltxhv g*dpìqdjhphqw gx whpsv gh wudydlo,/ qrxv dyrqv
gìflgì dx suìdodeoh gh qh sdv lpsrvhu o*lqgh{dwlrq xqlwdluh gh od surgxfwlylwì
+k|srwkëvh M�2, hw hvwlpì xq prgëoh dxwruìjuhvvli ã uhwdugv ìfkìorqqìv vrxv
ohv uhvwulfwlrqv � E�� ' q� E�� ' qD E�� +k|srwkëvh Mf�,1 Fh ghuqlhu v*ìfulw gh
od píph pdqlëuh txh od irupxodwlrq +4:, h{fhswì txh gruìqdydqw od fleoh gh
orqj whuph hvw sduwlhoohphqw frqwudlqwh vxu od edvh ghv uìvxowdwv suìfìghqwv/
vrlw = �| ' RS| n q2 E�� R_|| n q� E�� Sr| n qe E��L|3�1

Dsuëv ìolplqdwlrq ghv whuphv qrq vljql�fdwliv gh od g|qdpltxh gh frxuw
whuph/ rq derxwlw ã o*ìtxdwlrq HFP sduflprqlhxvh/ ìfrqrpltxhphqw frkì0
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uhqwh hw vwdwlvwltxhphqw urexvwh vxlydqwh =
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dyhf hqwuh sduhqwkëvhv ohv ìfduwv0w|shv hvwlpìv1 (` hvw od vwdwlvwltxh gh
Gxuelq0Zdwvrq txl whvwh o*dxwrfruuìodwlrq ghv huuhxuv ã o*ruguh � +Gxuelq
hw Zdvwrq/4<83, pdlv txl hvw irxuqlh ã wlwuh lqglfdwli ìwdqw grqqìh od suì0
vhqfh gdqv od uìjuhvvlrq g*xq uhwdug gh od yduldeoh hqgrjëqh1 r& hw e& uhsuì0
vhqwhqw uhvshfwlyhphqw oh frh!flhqw g*dv|pìwulh hw g*dsodwlvvhphqw +h{fëv gh
Nxuwrvlv,1 -�7. hvw od udflqh fduuìh gh od pr|hqqh gx fduuì ghv huuhxuv
gh suìylvlrq hw A�e�, hvw oh frh!flhqw dssuìfldqw od txdolwì gh o*dmxvwphqw
vxjjìuì sdu Wkhlo +4<8;,1

O*lpsruwdqfh gh od irufh gh udssho yhuv o*ìtxloleuh gh orqj whuph/ 49 (
hq u|wkph dqqxho/ looxvwuh xq dmxvwhphqw udslgh ghv vdodluhv ã ohxu fleoh
gh orqj whuph hw qrxv odlvvh shqvhu txh ohv qìjrfldwlrqv vdoduldohv lqwëjuhqw
dpsohphqw ohv gìvìtxloleuhv sdvvìv1 Hq rxwuh/ vrq fdudfwëuh vljql�fdwli/ | gh
Vwxghqw ìjdo/ frqgxlw dx uhmhw gh o*k|srwkëvh qxooh g*devhqfh gh frlqwìjudwlrq
+Wkìruëph gh Judqjhu,1

O*k|srwkëvh g*lqgh{dwlrq xqlwdluh ghv vdodluhv vxu od surgxfwlylwì hvw vd0
wlvidlwh pdlv gh pdqlëuh prlqv qrwdeoh txh srxu oh prgëoh jìqìudo d|dqw srxu
vroxwlrq vwdwltxh +49, > yìul�ìh dx vhxlo gh 8 (/ fhwwh uhvwulfwlrq hvw wrxwhirlv
uhmhwìh srxu xqh huuhxu gh suhplëuh hvsëfh gh 48 (1 Hq idlw/ o*rplvvlrq g*xqh
sduwlh gh od g|qdpltxh +uhwdugv vxu ohv vìulhv, hw ohv ìylghqwhv lqwhudfwlrqv
hqwuh fhv yduldeohv vhpeohudlhqw mxvwl�hu oh idlw txh fhwwh frqwudlqwh dssd0
udlvvh frpph oìjëuhphqw prlqv dssursulìh dyhf fhwwh vsìfl�fdwlrq1 Hq gìslw
gh fhod/ qrxv frqvlgìurqv frpph dgìtxdwh od fleoh v*h{sulpdqw hq whuphv gh
sduw ghv vdodluhv gdqv od ydohxu dmrxwìh1 Dx frxuv ghv qìjrfldwlrqv vdoduldohv/
ohv hpsor|ìv irqw ydorlu xqh qruph gh uìpxqìudwlrq qhwwh uìhooh txl vxlydqw
ohxu srxyrlu gh pdufkì vhud soxv rx prlqv rewhqxh1 Dlqvl/ xqh whooh irupx0
odwlrq uhqgud srvvleoh o*h{solfdwlrq gh od uìsduwlwlrq vdodluhv0sur�wv +rx soxv
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jìqìudohphqw ghv gl�ìuhqwv idfwhxuv gh surgxfwlrq gdqv od ydohxu dmrxwìh,
gdqv oh whpsv1

Od vsìfl�fdwlrq +4;, derxwlw ìjdohphqw ã xqh frqfoxvlrq lqwìuhvvdqwh/ txl
sdu dloohxuv vhpeoh lqvhqvleoh ã od sìulrgh g*hvwlpdwlrq fkrlvlh +frqwudluhphqw
dx{ uìvxowdwv rewhqxv dyhf ohv ìtxdwlrqv +49, hw +4:,,/ ã vdyrlu o*ìjdolwì ã xq
gx sdudpëwuh gh orqj whuph dvvrflì dx frlq vrfldo hw vrq fdudfwëuh vljql�fdwli1
Dlqvl/ fh uìvxowdw vxjjëuh txh ohv vdodulìv frqvlgëuhqw o*hqvhpeoh gh od wd{dwlrq
vxu oh idfwhxu wudydlo frpph xq suìoëyhphqw sxu hw qrq frpph xqh frqwul0
exwlrq �qdqflëuh ã xqh r�uh gh elhqv hw vhuylfhv sxeolfv rx gh suhvwdwlrqv
ixwxuhv551 Gh fh idlw/ oh frlq vrfldo dssdudñwud frpph xqh ghv frpsrvdqwhv
vwuxfwxuhoohv gx fk÷pdjh g*ìtxloleuh1

O*devhqfh gh qhxwudolwì gh od wd{dwlrq vxu oh idfwhxu wudydlo vxu oh fk÷pdjh
vwuxfwxuho lqydolgh wrxwh whqwdwlyh g*h{solfdwlrq gx surfhvvxv gh prgìudwlrq
vdoduldoh ã o*dlgh xqltxhphqw ghv glvsrvlwliv g*dooìjhphqwv gh frwlvdwlrqv vr0
fldohv hqwuhsulvhv ghsxlv 4<<6 +h{rqìudwlrq hw ulvwrxuqhv gìjuhvvlyhv gh frwlvd0
wlrqv gh vìfxulwì vrfldoh vxu ohv edv vdodluhv, hw vxuwrxw 4<<9 +v|vwëph g*dlghv
lqflwdwlyhv hw g*dooëjhphqwv gh fkdujhv vrfldohv hq frqwuhsduwlh g*xqh uìgxf0
wlrq gx whpsv gh wudydlo srxu idyrulvhu o*hpsorl,561 Dvvxuìphqw/ oh gìyhorssh0
phqw ghv glyhuv pìfdqlvphv gh edlvvhv ghv fkdujhv vrfldohv d pìfdqltxhphqw
frqwulexì ã xqh prgìudwlrq ghv frþwv vdoduldx{1 Fhshqgdqw/ sdudooëohphqw
ã fhw h�hw prgìudwhxu sxuhphqw frpswdeoh/ ohv uìpxqìudwlrqv qhwwhv rqw
ìjdohphqw suìvhqwì xq u|wkph gh furlvvdqfh uhodwlyhphqw prlqv lpsruwdqw
sdu udssruw ã od suhplëuh prlwlì ghv dqqìhv txdwuh0ylqjw/ vxjjìudqw dlqvl oh
uhfrxuv ã xq dujxphqw soxv vwuxfwxuho1

Hq v*lqvfulydqw gdqv xqh gìpdufkh hpslultxh/ qrxv dyrqv gìoleìuìphqw
rplv/ oruv gh od fdudfwìulvdwlrq ìfrqrpìwultxh gx prgh gh irupdwlrq vdodluhv/
ghv idfwhxuv vwuxfwxuhov txl ìwdlhqw lqrevhuydeohv rx dx plhx{ gl!flohphqw
txdqwl�deohv > lo v*djlw qrwdpphqw gx surjuëv whfkqrorjltxh hw gh od frqfxu0
uhqfh vxu oh pdufkì ghv elhqv571 Ru/ vxu od sìulrgh 4<;305334/ lo dssdudñw qrq
vhxohphqw txh od sduw ghv vdodluhv gdqv od ydohxu dmrxwìh hvw dssur{lpdwlyh0
phqw vwdeoh +Frwlv hw Uljqrov/ 4<<; > Suljhqw/ 4<<< > Edjkol/ Fhwwh hw V|oydlq/

55Oh whvw gh o*k|srwkëvh g*lqgh{dwlrq ghv vdodluhv dx frlq vrfldo hvw dffhswìh dx vhxlo gh
4( dx pr|hq g*xq whvw gh vwxghqw1

56Qìdqprlqv/ oh fdudfwëuh djuìjì ghv grqqìhv hw od qrq sulvh hq frpswh h{solflwh ghv
frqwuhsduwlhv ghv suìoëyhphqwv vrfldx{ vxssruwìv sdu ohv vdodulìv d irufìphqw eldlvì o*hvwl0
pdwlrq/ hw dwwìqxh grqf od sruwìh g*xqh whooh frqfoxvlrq vxu od qhxwudolwì gh od �vfdolwì gx
wudydlo1

57Soxv od whfkqrorjlh gh surgxfwlrq hvw lqwhqvlyh hq whuphv gh txdqwlwì gh wudydlo/ soxv
ohv dvsludwlrqv vdoduldohv ghv hpsor|ìv rx gh ohxuv uhsuìvhqwdqwv vhurqw idleohv frpswh whqx
gh o*h�hw qìjdwli vxu o*hpsorl txh shxyhqw dyrlu ghv vdodluhv soxv lpsruwdqwv1 Gh od píph
pdqlëuh/ soxv oh wdx{ gh pdun0xs hvw ìohyì/ soxv oh sul{ vhud ìohyì ìwdqw grqqì oh vdodluh
qrplqdo/ soxv vhud idleoh oh vdodluh qrplqdo sd|ì sdu ohv hqwuhsulvhv1
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5335 > Iudlvvh/ 5335,/ vxjjìudqw dlqvl xqh whfkqrorjlh gh surgxfwlrq uhtxìudqw
xqh txdqwlwì gh idfwhxuv gh surgxfwlrq lghqwltxh hqwuh 4<;305334/ hw txh od
frpsìwlwlylwì vxu oh pdufkì ghv elhqv q*d vhqvleohphqw sdv ìyroxì = vwdelolvd0
wlrq gx wdx{ gh pdun0xs +Frwlv hw Uljqrov/ 4<<; > Iudlvvh/ 5335,1 Gëv oruv/ rq
shxw ìfduwhu gdqv o*h{solfdwlrq gh od prgìudwlrq vdoduldoh ghv fkdqjhphqwv
whfkqrorjltxhv whov tx*xqh gìirupdwlrq gh od frpelqdlvrq surgxfwlyh rx elhq
xq dffurlvvhphqw gh o*ìodvwlflwì0sul{ gh od ghpdqgh hq elhqv lqkìuhqw dx gì0
yhorsshphqw gh od frqfxuuhqfh vxu oh pdufkì lqwìulhxu +píph vl rq frqvwdwh
xq who skìqrpëqh sduwlfxolëuhphqw srxu oh vhfwhxu pdqxidfwxulhu,1

Oh Wdeohdx D shuphw g*looxvwuhu txdqwlwdwlyhphqw fh surfhvvxv gh prgì0
udwlrq vdoduldoh/ píph vl ohv uìvxowdwv irxuqlv vrqw frqglwlrqqhov ã od vsìfl0
�fdwlrq ìfrqrpìwultxh dgrswìh1 Lo dssdudñw txh/ pdojuì o*lqfoxvlrq ghv gì0
whuplqdqwv wudglwlrqqhov ghv vdodluhv gdqv o*ìtxdwlrq +4<, txl vhud suìvhqwìh
sdu od vxlwh/ fhwwh ghuqlëuh �suìyrlw� jìqìudohphqw/ vxu od sìulrgh 4<;305334/
xqh surjuhvvlrq oìjëuhphqw vxsìulhxuh ã fh txl v*hvw h�hfwlyhphqw surgxlw1
Hq h�hw/ vl o*rq frqvlgëuh/ hq gìslw gx uìvxowdw gh qrv hvwlpdwlrqv/ txh oh
suìoëyhphqw vrfldo frqvwlwxh xqh iruph gh uhyhqx srxu ohv vdodulìv/ doruv ohv
gl�ìuhqwhv phvxuhv gh edlvvhv gh fkdujhv sdwurqdohv/ sduwlfxolëuhphqw ghsxlv
4<<:/ dxudlhqw gxhv v*dffrpsdjqhu g*dxjphqwdwlrqv ghv vdodluhv euxwv qrpl0
qdx{1 Ru/ frpsduìh ã od sìulrgh gh furlvvdqfh vrxwhqxh/ 4<;904<<3/ rü oh
vdodluh qhw qrplqdo dydlw surjuhvvì gh 7/4 ( sdu dq hq pr|hqqh +fi1 Wdeohdx
D,/ vrq ìyroxwlrq d ìwì wuëv prgìuìh/ 5/9 ( sdu dq hq pr|hqqh hqwuh 4<<:
hw 5334/ sìulrgh ìjdohphqw gh furlvvdqfh gh o*dfwlylwì pdlv rü oh suìoëyhphqw
vrfldo d frqvwdpphqw gìfux +fi1 Judskltxh �,1 Oh frlq vrfldo ìwdlw elhq shuêx
sdu ohv hpsor|ìv frpph xq suìoëyhphqw gh vruwh tx*lov q*rqw sdv h{ljì hq
frqwuhsduwlh ghv kdxvvhv gh ohxuv uìpxqìudwlrqv qhwwhv1

Hq idlw/ ã o*lqvwdu gh Eodqfkdug +4<<: hw 5333, hw Hvwhydr hw Qdujlv +5335,/
rq phw grqf hq ìylghqfh txh oh skìqrpëqh gh prgìudwlrq vdoduldoh/ frqvwdwì
ghsxlv oh plolhx ghv dqqìhv txdwuh0ylqjw txho txh vrlw o*lqglfdwhxu vdoduldo
frqvlgìuì/ uìvxowhudlw qrq g*xqh vxevwlwxdelolwì +sduidlwh, hqwuh �vfdolwì gx
wudydlo hw vdodluh qhw pdlv soxw÷w g*xqh suìiìuhqfh srxu o*hpsorl soxv lpsru0
wdqwh +sdu udssruw ã od sìulrgh dqwìulhxuh, gh od sduw ghv vdodulìv hw gh ohxuv
uhsuìvhqwdqwv gxudqw ohv qìjrfldwlrqv vdoduldohv1 Dlqvl/ od uhfuxghvfhqfh gh0
sxlv 4<<9 g*dffrugv gh jhov rx gh prlqguhv furlvvdqfh ghv vdodluhv qrplqdx{
dx vhlq gh �uphv d|dqw dgrswìhv ohv 68 khxuhv khegrpdgdluhv qh uh ëwhudlw
txh fhwwh soxv judqgh lqfolqdlvrq ghv vdodulìv ã o*dpìolrudwlrq gh ohxu vlwxd0
wlrq vxu oh pdufkì gx wudydlo +soxv g*hpsorl, soxw÷w txh gh ohxuv vdodluhv qhwv1
Hq frqvìtxhqfh/ glvsrvlwlrq hvvhqwlhooh ghv dffrugv vxu od uìgxfwlrq gx whpsv
gh wudydlo/ ohv fodxvhv gh prgìudwlrq vdoduldoh/ revhuyìhv ghsxlv ohv flqt ghu0
qlëuhv dqqìhv hw suìyxhv srxu gxuhu 5 ã 6 dqv hq pr|hqqh/ looxvwuhqw oh idlw
txh ohv vdodulìv ohv shuêrlyhqw hq gì�qlwlyh frpph od frqwuhsduwlh g*xqh edlvvh
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Wde1 8= Wdx{ gh furlvvdqfh wulphvwulho pr|hq dqqxdolvì gx vdodluh ghv VQI0
VI0HL +hq I,

Uìpxqìudwlrq revhuyìh Vdodluh qhw vlpxoì
Vdodluh Vdodluh Vdodluh Htxdwlrq +4<, Htxdwlrq +53,

Sìulrgh euxw2euxw E`|� euxw qhw
;3T40;8T7 �f�� b�H b�f b�2 b�2
;9T40<3T7 e�D e�S e�� ��H e�f
;3T40<3T7 .�S .�e S�. S�. S�H

<4T40<9T7 2�� 2�� ��H 2�� 2�e
<:T4034T7 2�� 2�S 2�S 2�D 2��
<4T4034T7 2�2 2�e 2�2 2�e 2��

;3T4034T7 e�b e�b e�D e�D e�S

Oh vdodluh euxw2euxw/ txl v*lqwhusuëwh frpph oh frþw vdoduldo qrplqdo/ fruuhvsrqg ã od uìpxqìudwlrq euxwh
dxjphqwìh ghv frwlvdwlrqv vrfldohv hpsor|hxuv1 Od uìpxqìudwlrq qhwwh fruuhvsrqg dx vdodluh euxw qhw ghv
suìoëyhphqwv vrfldx{ ã od fkdujh ghv vdodulìv +�77 hw �7C0�-(7, hw frqvwlwxh xq sur{| ìwdqw grqqì
txh ohv wdx{ gh suìoëyhphqwv vrqw vrlw dssduhqwv vrlw dssur{lpìv > o*hqvhpeoh ghv lqglfdwhxuv vdoduldx{
frqvlgìuìv ìwdqw ghv uìpxqìudwlrqv sdu wíwh1

gx fk÷pdjh +suìvhuydwlrq yrluh fuìdwlrq gh srvwhv,1 Ohv vdodulìv/ h{huêdqw xq
hpsorl gdqv xqh �uph sdvvìh dx{ 68 khxuhv/ rqw dffhswì xqh lq h{lrq gh od
surjuhvvlrq gh ohxuv uìpxqìudwlrqv sdu udssruw ã xq vdodulì dx{ 6< khxuhv/
hw rqw grqf frqwulexì/ gdydqwdjh txh ohv glvsrvlwliv g*dooëjhphqwv gh fkdujhv
sdwurqdohv/ ã od edlvvh gx frþw vdoduldo qrplqdo +vdodluh exuw2euxw, hw grqf
dx �qdqfhphqw gh od uìgxfwlrq gx whpsv gh wudydlo581 Wrxwhirlv/ gh sdu od
qdwxuh gh o*dqdo|vh/ ã sduw hq whqlu h{solflwhphqw frpswh dx pr|hq g*xqh
uxswxuh vxu od frqvwdqwh/ vrlw (�/ qrxv qh srxyrqv dssruwhu gh suhxyh hpsl0
ultxh mxvwl�dqw tx*lo v*djlw elhq g*xq fkdqjhphqw gh suìiìuhqfh ghv vdodulìv =
fkdqjhphqw lqvwlwxwlrqqhov/ lpsruwdqfh frqvlgìudeoh gx fk÷pdjh gh orqjxh
gxuìh rx h{lvwhqfh +yrluh dxjphqwdwlrq, g*xqh sulph gh ulvtxh txl wudgxludlw
xqh dvvxudqfh ghv vdodulìv frqwuh oh fk÷pdjh1

58Xqh ìwxgh uìfhqwh gh od GDUHV +Sdvvhurq/ 5335, vxu ohv h�hwv ghv orlv gx 44 mxlq 4<<9
+orl Urelhq lqvwlwxdqw xq v|vwëph g*dlghv dx{ hqwuhsulvhv vxerugrqqì ã xqh uìgxfwlrq gx
whpsv gh wudydlo srxu idyrulvhu o*hpsorl, hw gx 46 mxlq 4<<; +orl Dxeu| 4 txl �{h od gxuìh
oìjdoh gx wudydlo ã 68 khxuhv khegrpdgdluhv dx 4hu mdqylhu 5333 srxu ohv hqwuhsulvhv gh
soxv gh 53 vdodulìv/ hw dx 4hu mdqylhu 5335 srxu ohv dxwuhv �uphv, frqfoxw tx*hqwuh 4<<9 hw
5333 o*lpsdfw qhw vxu o*hpsorl lpsxwdeoh gluhfwhphqw dx{ 68 khxuhv hvw gh o*ruguh gh 9 ã
:> 8 (1
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Vrxv ohv k|srwkëvhv gh fleoh gh sduw vdoduldoh hw gh uìvlvwdqfh lqwìjudoh ghv
vdodulìv ylv0ã0ylv gx frlq vrfldo/ qrxv dyrqv frqgxlw xqh hvwlpdwlrq frqwudlqwh
gx prgëoh dxwruìjuìvvli jìqìudo +4:, txl v*ìfulw =
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dyhf hqwuh sduhqwkëvhv ohv ìfduwv0w|shv hvwlpìv hw �-�(A oh qlyhdx gh od
surgxfwlylwì dssduhqwh gx wudydlo1

Gxudqw od skdvh g*hvwlpdwlrq gx prgëoh HFP frqwudlqw/ ohv uìvxowdwv re0
whqxv vrqw dssduxv dehuudqwv +frh!flhqw dwwdfkì dx wdx{ gh fk÷pdjh surfkh
gh < ( hq ydohxu devroxh, gh vruwh tx*hq qrxv lqvsludqw gh od vsìfl�fdwlrq
+<, gìulyìh sdu Eodqfkdug hw Ndw} +4<<: hw 4<<<,/ qrxv dyrqv lpsrvì txh
o*lpsdfw ghv dffìoìudwlrqv gh surgxfwlylwì vxu oh frþw gx wudydlo gìshqgdlw gh
o*lqwhqvlwì gh od irufh gh udssho1

Hq ghkruv gh od �vfdolwì vxu oh idfwhxu wudydlo hw vrq h!flhqfh/ ohv whq0
vlrqv vxu oh pdufkì gx wudydlo frqvwlwxhqw xq wurlvlëph gìwhuplqdqw qrwdeoh
gh o*lvvxh gx surfhvvxv gh qìjrfldwlrqv vdoduldohv1 O*lpsdfw gh orqj whuph ghv
vdodluhv dx fk÷pdjh hvw hvwlpìh ã 6170618 ( = xqh kdxvvh gh 4 srlqw gx wdx{
gh fk÷pdjh hqwudñqh xqh edlvvh gh 618 ( ghv vdodluhv1 O*ruguh gh judqghxu hvw
surfkh ghv uìvxowdwv uhwhqxv sdu oh prgëoh pdfurìfrqrpltxh Pìvdqjh gh od
Gluhfwlrq gh od Suìylvlrq +7 (,59/ pdlv dssdudñw/ hq uhydqfkh/ soxv ìorljqì ghv
frqfoxvlrqv ìfrqrpìwultxhv gh Frwlv/ Pìdu| hw Vref}dn +4<<9, rx O*Kruw| hw

59O*hvwlpdwlrq gx prgëoh Pìvdqjh hvw qìdqprlqv uìdolvìh dsuëv fdoleudwlrq ã 4 ghv
frh!flhqwv gh od surgxfwlylwì gx wudydlo hw gx frlq vrfldo/ vdqv txh qh vrlhqw whvwìhv dx
suìdodeoh gh whoohv uhvwulfwlrqv1
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Vref}dn +4<<:, gìulyìhv gdqv xq fdguh ZV0SV rü o*k|srwkëvh g*lqgh{dwlrq
gx frlq vrfldo dx frþw gx wudydlo ìwdlw ydolgìh sdu ohv grqqìhv +qìjrfdwlrqv
vdoduldohv vxu oh vdodluh qhw uìho,1 Pdojuì o*h{lvwhqfh g*xqh lqfhuwlwxgh vxu oh
frh!flhqw hvwlpì gx wdx{ gh fk÷pdjh +Wdeohdx S,/ vd ydohxu qrxv sdudñw
uh ìwhu fruuhfwhphqw o*ìwdw dfwxho gx pdufkì gx wudydlo/ hw hvw uhodwlyhphqw
surfkh ghv hvwlpdwlrqv soxv suìflvhv h�hfwxìhv vxu od edvh gh grqqìhv plfurì0
frqrpltxhv +Eodqfk rzhu hw Rvzdog/ 4<<8 > Hvwhydr hw Qdujlv/ 5335,1

Wde1 9= Hodvwlflwì gx wdx{ gh fk÷pdjh dx{ vdodluhv gdqv od olwwìudwxuh ìfr0
qrpltxh

Hq I

Prgëoh EgI EDVH 4<<8 +5333,EW� D�b
Frwlv/ Pìdu| hw Vref}dn +4<<9, D�H
Erqqhw hw Pdkirx} +4<<9, D�D
O*Kruw| hw Udxow +4<<<, D
Wxuqhu hw do1 +4<<9,/ prgëoh Lqwhuolqn +RFGH, e�2
Prgëoh Pìvdqjh +Gluhfwlrq gh od Suìylvlrq, e�f
Frwlv hw Orx�u +4<<3, � ã D
Prgëoh EgI EDVH 4<;3 +5333, ���
O*Kruw| hw Vref}dn +4<<:, ��� ã 2��
Eodqfk rzhu hw Rvzdog +4<<8, hw Hvwhydr f�� dyhf ,?EL�
hw Qdujlv +IPL/ 5335, vrlw � dyhf L srxu L ' �f I
EW� Gdqv od yhuvlrq gx prgëoh gh suìylvlrq xwlolvì sdu od Edqtxh gh Iudqfh dx prphqw gh od uìgdfwlrq
gh fhw duwlfoh/ o*ìtxdwlrq gh vdodluh dydlw ìwì suìdodeohphqw hvwlpìh hq EDVH 4<<8 hw frpsruwdlw xq
frh!flhqw gh 616 vxu oh wdx{ gh fk÷pdjh1 Qìdqprlqv/ ohv frpswhv qdwlrqdx{ idlvdqw o*remhw gh uìylvlrqv/
hw srxu dvvxuhu od frpsdwlelolwì gh qrv uìvxowdwv qrxv dyrqv gìflgì gh uìhvwlphu o*ìtxdwlrq1 Frpph qrxv oh
yhuurqv hq Vhfwlrq 81515/ oh frh!flhqw rewhqx/ 81< hq o*rffxuuhqfh/ hvw frqvlgìudeohphqw vljql�fdwlyhphqw
soxv ìohyì1

Ohv glvsdulwìv g*ìyroxwlrq hqwuh ohv sul{ ã od frqvrppdwlrq hw ohv sul{
gh ydohxu dmrxwìh/ frqvìfxwlyhv dx frqwhqx glvwlqfw hq elhqv lpsruwìv/ vh
uìshufxwhqw srvlwlyhphqw vxu ohv vdodluhv1 Oh u÷oh suìsrqgìudqw ghv whuphv gh
o*ìfkdqjh gdqv od gìirupdwlrq gx sduwdjh gh od ydohxu dmrxwìh ã orqj whuph
wurxyh vrq h{solfdwlrq sdu o*lqgh{dwlrq lqwìjudoh ghv vdodluhv dx{ sul{ gh
frqvrppdwlrq txl v*dffurlvvhqw frqvìfxwlyhphqw ã xq fkrf h{rjëqh whov txh
ohv fkrfv sìwurolhuv1 F*hvw fhwwh uìvlvwdqfh vdoduldoh txl g*dloohxuv hvw vrxyhqw
o*xqh ghv sulqflsdohv udlvrqv ìyrtxìhv gdqv ohv wudydx{ hpslultxhv vxu oh
wdx{ gh pdujh srxu h{soltxhu od edlvvh sxlv ohv idleohv qlyhdx{ ghv wdx{
gh pdujh frqvìfxwliv dx{ ghx{ fkrfv sìwurolhuv frqvwdwìv hq Iudqfh +Frwlv
hw Uljqrov/ 4<<; > Edjkol/ Fhwwh hw V|oydlq/ 5335,1 Vrxoljqrqv ìjdohphqw txh
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o*lqwhuyhqwlrq o*ìfduw hqwuh ohv sul{ gh frqvrppdwlrq hw gh ydohxu dmrxwìh gdqv
od frxueh g*dvsludwlrq vdoduldoh wudgxlw o*lq xhqfh gh od wd{dwlrq lqgluhfwh vxu
ohv vdodluhv +WYD, hw grqf vxu oh fk÷pdjh vwuxfwxuho1

Od uìdfwlrq ghv vdodluhv dx frlq vrfldo hvw wuëv udslgh sxlvtx*hooh hvw g*xq
shx prlqv gh 73 ( dx erxw g*xq wulphvwuh1 Fh vxu0dmxvwhphqw lppìgldw
hvw sdu od vxlwh �fruuljì� dx vhfrqg wulphvwuh sdu xqh edlvvh +043 ( srxu oh
prgëoh ã fruuhfwlrq g*huuhxu vdqv uhvwulfwlrqv +4;, hw 044 ( srxu fhoxl dyhf
fleoh frqwudlqwh, hw xq dmxvwhphqw prlqguh ohv wulphvwuhv vxlydqwv1 Txdqw ã
o*ìodvwlflwì gh frxuw whuph ghv whuphv gh o*ìfkdqjh/ vrq qlyhdx gìfurñw jud0
gxhoohphqw gdqv ohv ghx{ vsìfl�fdwlrqv sxlvtx*hooh sdvvh g*hqylurq 53 ( dx
erxw g*xq wulphvwuh ã 4 ( dsuëv vl{ wulphvwuhv1 Gh fh idlw/ hqylurq 88 ( +75
( srxu od uhsuìvhqwdwlrq HFP +4<, rü ohv ìodvwlvwlflwìv gh orqj whuph vrqw
frqwudlqwhv, g*xq fkrf vxu ohv sul{ gh frqvrppdwlrq hvw wudqvplv dx{ vdodluhv
dx erxw g*xqh dqqìh5:1

O*hvwlpdwlrq gh od uìjuhvvlrq frqwudlqwh suìfìghqwh shuphw gh gìfrpsrvhu
o*ìyroxwlrq gx frþw gx wudydlo hq irqfwlrq ghv frqwulexwlrqv gh vhv gl�ìuhqwv
gìwhuplqdqwv +Judskltxhv b hw �f,1 Rq frqvwdwh fodvvltxhphqw txh ohv idf0
whxuv ohv soxv lq xhqwv vrqw/ sdu ruguh gìfurlvvdqw/ ohv whuphv gh o*ìfkdqjh/ ohv
whqvlrqv vxu oh pdufkì gx wudydlo/ o*h!flhqfh hw od �vfdolwì gx idfwhxu wudydlo1

Dx yx gh o*dqdo|vh ghv gl�ìuhqwhv frqwulexwlrqv dx wdx{ gh furlvvdqfh gx
frþw gx wudydlo/ lo v*dyëuh txh ohv fkrfv gh whuphv gh o*ìfkdqjh rqw ìwì uhvsrq0
vdeohv g*xqh judqgh sduwlh gh o*ìyroxwlrq ghv vdodluhv uìhov hq Iudqfh fhv wuhqwh
ghuqlëuhv dqqìhv1 Oh uhqfkìulvvhphqw gx sul{ uhodwli gh o*ìqhujlh frqvwdwì dx
frxuv gx plolhx ghv dqqìhv vrl{dqwh0gl{/ hw gdqv xqh dpsohxu prlqguh dx
gìexw ghv dqqìhv txdwuh0ylqjw/ h{soltxh hq judqgh sduwlh od surjuhvvlrq ghv
vdodluhv gxudqw od sìulrgh5;1 Hw uìflsurtxhphqw/ oruv gx frqwuh0fkrf sìwur0
olhu gx plolhx ghv dqqìhv txdwuh0ylqjw/ o*dpìolrudwlrq ghv whuphv gh o*ìfkdqjh
dxudlw uìgxlw oh srlgv gh od idfwxuh ìqhujìwltxh ghv hqwuhsulvhv/ suryrtxdqw
frqvìtxhpphqw xq udohqwlvvhphqw gh o*lq dwlrq/ gh vruwh txh ohv vdodulìv rqw

5:Qrxv dyrqv frqvlgìuì txh g*xqh sduw oh fkrf uìvxowdlw g*xqh prgl�fdwlrq ghv sul{
gh frqvrppdwlrq hw grlw hq frqvìtxhqfh soxv v*lqwhusuìwhu frpph xq fkrf lqwìulhxu1 Hw
g*dxwuh sduw/ qh vrqw sdv sulv hq frpswh ohv h�hwv gh vhfrqg wrxu txl ghyudlhqw djlu vxu oh
jolvvhphqw wulphvwulho ghv sul{ gh ydohxu dmrxwìh1

5;Ohv fkrfv sìwurolhuv/ hq suryrtxdqw xqh dffìoìudwlrq soxv udslgh ghv sul{ gh frqvrp0
pdwlrq +hq udlvrq gh ohxu frqwhqx hq elhqv lpsruwìv, sdu udssruw dx{ sul{ gh ydohxu
dmrxwìh/ lqgxlvhqw xqh prgl�fdwlrq gx sduwdjh gh od ydohxu dmrxwìh idyrudeoh dx idfwhxu
wudydlo1 Píph vl oh udohqwlvvhphqw gh o*dfwlylwì ìfrqrpltxh hw qrwdpphqw od glplqxwlrq

gh od surgxfwlylwì gx wudydlo txl hq uìvxowh/ djlvvhqw qìjdwlyhphqw vxu od uìpxqìudwlrq gx
wudydlo/ fhw h�hw ã od edlvvh hvw jìqìudohphqw dwwìqxì sdu ghv uljlglwìv olìv dx frqwudw gh
wudydlo hw o*lqgh{dwlrq ghv vdodluhv qrplqdx{ dx{ sul{ gh frqvrppdwlrq1
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surjuhvvlyhphqw uìfxsìuì xqh sduwlh gh ohxu srxyrlu g*dfkdw hw uìfodpì gh
prlqguhv dxjphqwdwlrqv gh ohxu uìpxqìudwlrq1 F*hvw g*dloohxuv fhwwh lqgh{d0
wlrq +txdvlphqw, lqwìjudoh ghv vdodluhv dx{ sul{ gh frqvrppdwlrq txl h{soltxh
od suìsrqgìudqfh ghv whuphv gh o*ìfkdqjh gdqv od gìwhuplqdwlrq gx wdx{ gh
pdujh g*ìtxloleuh +Frwlv hw Uljqrov/ 4<<;,1 F*hvw grqf od prlqguh gìjudgd0
wlrq ghv whuphv gh o*ìfkdqjh txl hvw uhvsrqvdeoh gx fkdqjhphqw gh qlyhdx gx
wdx{ gh furlvvdqfh dqqxho ghv uìpxqìudwlrqv = doruv tx*dx frxuv ghv dqqìhv
vrl{dqwh0gl{/ oh u|wkph dqqxho ghv vdodluhv dwwhljqdlw 48 ( hq pr|hqqh/ fhoxl
v*hvw vwdelolvì gdqv ohv dqqìhv txdwuh0ylqjw0gl{ dxwrxu gh 5 ( +Judskltxhv
b hw �f,1 Hq rxwuh/ ohv uìfhqwhv ìyroxwlrqv ã od kdxvvh ghv uìpxqìudwlrqv/
qrwdpphqw hq 5334/ uìvxowhudlw hvvhqwlhoohphqw g*dffìoìudwlrq ghv sul{ qrq
dqwlflsìh fdu frqvìfxwlyhv ã ghv �fkrfv� ìqhujìwltxhv1

Wrxwhirlv/ ohv lq xhqfhv gh od surgxfwlylwì gx wudydlo hw gx wdx{ gh fk÷0
pdjh vxu ohv prxyhphqwv gx frþw gx wudydlo rqw ìjdohphqw ìwì pdutxìhv/
píph vl hoohv rqw ìwì uhodwlyhphqw prlqv suìsrqgìudqwhv1 Hq h�hw/ od furlv0
vdqfh gx fk÷pdjh/ frqvìfxwlyh ã xq udohqwlvvhphqw gh o*dfwlylwì/ hq lqgxlvdqw
xqh glplqxwlrq gh ohxu srxyrlu gh pdufkì gxudqw ohv qìjrfldwlrqv vdoduldohv/
d djlw who xq idfwhxu prgìudwhxu vxu ohv uhyhqglfdwlrqv vdoduldohv dx plolhx
ghv dqqìhv txdwuh0ylqjw hw txdwuh0ylqjw0gl{1 D o*lqyhuvh/ pdojuì o*dpìolrud0
wlrq uìfhqwh gh o*hpsorl fhooh0fl d frqwulexì dvvh} idleohphqw ã o*ìyroxwlrq gx
wdx{ gh furlvvdqfh gx frþw gx wudydlo ghv ghuqlëuhv dqqìhv +vwdelolvdwlrq gx
u|wkph dqqxho gh surjuhvvlrq,1 Txdqw ã o*h!flhqfh gx wudydlo/ vrq lpsdfw/
txl ghphxuh vrpph wrxwh olplwì/ hvw txdvlphqw frqvwdqw gdqv oh whpsv/ oh
iruw gìfolq gh od frqwulexwlrq ghv whuphv gh o*ìfkdqjh oh uhqgdqw uhodwlyhphqw
soxv vxevwdqwlho1

Gh od píph pdqlëuh/ rq shxw v*dshufhyrlu txh oh suìoëyhphqw vrfldo qh
frqwulexh txh wuëv idleohphqw dx{ ìyroxwlrqv gx frþw gx wudydlo1 Hq idlw/ vrq
lpsdfw vh udpëqh d vrq vhxo h�hw frpswdeoh hq udlvrq gh o*lqgh{dwlrq xqlwdluh
gx frlq dx{ vdodluhv1 Vxu od sìulrgh uìfhqwh/ ohv dooëjhphqwv gh fkdujhv rqw hx
xq lpsdfw prgìudwhxu vxu ohv frþwv vdoduldx{ ã sduwlu gh od plvh hq sodfh gh od
uìgxfwlrq gx whpsv gh wudydlo/ l1h1 srxu ohv dqqìhv 4<<;053331 Hq uhydqfkh/ ohv
h{rqìudwlrqv suìfìghqwhv +h{rqìudwlrq gh frwlvdwlrqv g*doorfdwlrqv idploldohv/
uìgxfwlrq gìjuhvvlyh gh frwlvdwlrqv sdwurqdohv rx ulvwrxuqh gìjuhvvlyh, qh
vhpeohqw sdv dyrlu iuhlqì gh pdqlëuh vljql�fdwlyh od surjuhvvlrq ghv frþwv
vdoduldx{1

Qrwrqv txh oh sur�o hw oh qlyhdx ghv frqwulexwlrqv ghphxuhqw lghqwltxhv
vl ohv frqwudlqwhv g*lqgh{dwlrq xqlwdluh gh od surgxfwlylwì hw gx suìoëyhphqw
vrfldo vrqw ohyìhv1
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815 Suìylvlrq = ydolglwì vwdwlvwltxh gx prgëoh

Sdudooëohphqw ã vd shuwlqhqfh ìfrqrpltxh/ lo frqylhqw gruìqdydqw gh frqvl0
gìuhu o*dvshfw vwdwlvwltxh gx prgëoh �qdo +4<,/ l1h1 g*ìwxglhu vhv sursulìwìv
vwdwlvwltxhv1 Srxu fhod/ qrxv dyrqv frqgxlw xqh edwwhulh gh whvwv glwv gh �pdx0
ydlvhv� vsìfl�fdwlrqv/ grqw ohv uìvxowdwv vrqw suìvhqwìv gdqv oh Wdeohdx ./ dlqvl
tx*xqh ìwxgh gh od vwdelolwì ghv sdudpëwuhv dx pr|hq g*hvwlpdwlrqv uìfxuvlyhv
hw gh whvwv gh fkdqjhphqw vwuxfwxuhov1

81514 Frqvwdqfh gx prgëoh

Frpswh whqx ghv uìvxowdwv ghv lqiìuhqfhv vxu ohv uìvlgxv gh od uhsuìvhq0
wdwlrq HFP/ lo dssdudñw txh o*ìtxdwlrq +4<,/ gh píph txh oh prgëoh qrq
frqwudlqw +4;,/ hvw vwdwlvwltxhphqw elhq vsìfl�ìh = dffhswdwlrq ghv k|srwkëvhv
qxoohv gh qrupdolwì/ g*devhqfh g*dxwrfruuìodwlrq hw g*kìwìurvfìgdvwlflwì ghv
huuhxuv hw gh olqìdulwì gx prgëoh1 Hq rxwuh/ dx yx gx Judskltxh �� txl
suìvhqwh ohv uìvlgxv fdofxoìv uìfxuvlyhphqw vxu od sìulrgh 4<;6T605334T6/ lo
dssdudñw txh fhv ghuqlhuv vh vlwxhqw elhq gdqv ohxu lqwhuydooh gh frq�dqfh
irupì sdu 	2ej|c h{fhswì srxu oh suhplhu wulphvwuh gh 4<<:/ fh txl lqgltxh
xqh devhqfh gh uxswxuh gdqv od uhodwlrq +4<,1 O*ìfduw0w|sh uìfxuvli hvw idleoh
hw gìfurñw judgxhoohphqw vxu o*ìfkdqwloorq hw frq�uph ã qrxyhdx od ydolglwì
+frqvwdqfh, gx prgëoh1 D�q gh gìwhuplqhu vl o*revhuydwlrq 4<<:T4 fruuhv0
srqg ã xqh gdwh gh fkdqjhphqw vwuxfwxuho rx ã xq srlqw sduwlfxolhu +rxwolhu,
qrxv dyrqv phqì xqh lqiìuhqfh vxu od vwdelolwì gdqv oh whpsv gx prgëoh1 Hq
idlw/ srxu fkdtxh gdwh | gh o*lqwhuydooh 4<;6T605334T6/ qrxv dyrqv h{ìfxwì
oh whvw gh suìylvlrq gh Fkrz txl frqvlvwh ã hvwlphu oh prgëoh +4<, vxu od
sìulrgh doodqw gh � ã | � �c ã fdofxohu ghv suìylvlrqv gh od yduldeoh hqgr0
jëqh srxu od sìulrgh doodqw gh | ã 5334T7/ hw ã yìul�hu vwdwlvwltxhphqw dx
pr|hq g*xqh vwdwlvwltxh gh w|sh Ilvkhu gh o*dgìtxdwlrq gh fhv suìylvlrqv dx{
ydohxuv h�hfwlyhv5<1 Vxu od edvh Judskltxh �2 txl suìvhqwh ohv suredelolwìv
pdujlqdohv gx whvw gh Fkrz fdofxoì srxu gl�ìuhqwhv gdwhv/ o*ìtxdwlrq +4<, qh
suìvhqwh dxfxqh ìylghqfh g*lqvwdeolwì rx gh uxswxuh srwhqwlhooh = dffhswdwlrq
gh o*k|srwkëvh qxooh g*devhqfh gh uxswxuh vwuxfwxuhooh srxu wrxwhv ohv gdwhv

5<Soxv iruphoohphqw/ vl o*rq qrwh |w @ �+zw � sydw�4,/ [ od pdwulfh frpsuhqdqw o*hq0
vhpeoh ghv uìjuhvvhxuv gh o*ìtxdwlrq +4<,/ � oh yhfwhxu gh sdudpëwuhv oxl fruuhvsrqgdqw/
{w oh yhfwhxu oljqh irupì sdu ohv revhuydwlrqv ghv uìjuhvvhxuv ã od gdwh w/ [w fhwwh pdwulfh
gh uìjuhvvhxuv srxu od sìulrgh 4 ã w hw e�w�4 o*hvwlpdwlrq ghv frh!flhqwv gh +4<, uìdolvìh
vxu o*ìfkdqwloorq doodqw mxvtx*ã od gdwh w � 4/ doruv o*huuhxu gh suìylvlrq ã o*krul}rq 4 rx

uìvlgx uìfxuvli fruuhvsrqg ã |w � {3
we�w�4 hw oh uìvlgx uìfxuvli qrupdolvì ã +|w�{3we�w�4,e�w
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gh o*lqwhuydooh 4<;6T605334T6 hw | frpsulv 4<<:T4 fh txl vxjjëuh txh fhwwh
revhuydwlrq hvw elhq xq rxwolhu1 Hq idlw/ rq frqvwdwh hq h{dplqdqw oh sur�o
whpsruho ghv dffìoìudwlrqv fxpxoìhv gh od surgxfwlylwì gx wudydlo tx*dx suh0
plhu wulphvwuh gh 4<<: xq slf dssdudñw/ h{soltxdqw dlqvl xq who uìvxowdw1 Xq
whvw fodvvltxh gh fkdqjhphqw vwuxfwxuho gh w|sh Fkrz txl uhsrvh vxu o*hvwl0
pdwlrq gx prgëoh dydqw hw dsuëv od gdwh srwhqwlhooh gh uxswxuh/ 4<<:T4 hq
o*rfxuuhqfh/ d shuplv ìjdohphqw gh frq�uphu fh uìvxowdw sxlvtxh od sured0
elolwì pdujlqdoh dvvrflìh ã fhwwh vwdwlvwltxh v*ìohydlw ã 79 ( +dffhswdwlrq gh
o*k|srwkëvh qxooh g*devhqfh gh uxswxuh,1

Hq vxv gh od urexwhvvh vwdwlvwltxh gx prgëoh/ od vwdelolwì ghv frh!flhqwv
frq�uph ã qrxyhdx od shuwlqhqfh g*xqh prgìolvdwlrq gx frþw gx wudydlo hq
Iudqfh hq irqfwlrq ghv whuphv gh o*ìfkdqjh/ gx wdx{ gh fk÷pdjh/ gh od sur0
gxfwlylwì gx wudydlo hw gx suìoëyhphqw vrfldo1 Vxu od sìulrgh ìwxglìh/ ohv ìyr0
oxwlrqv gh od vwuxfwxuh lqvwlwxwlrqqhooh hw vhv lqkìuhqwhv uìshufxvvlrqv vxu od
vskëuh ìfrqrpltxh q*rqw sdv +hqfruh, djl gh idêrq vljql�fdwlyhv srxu prgl0
�hu od vwuxfwxuh gh o*ìtxdwlrq +frqvwdqfh ghv sdudpëwuhv grqf gh o*lpsdfw vxu
ohv vdodluhv gh fkdfxq gh vhv gìwhuplqdqwv,1

Wde1 := R0ydoxh ghv whvwv gh vsìfl�fdwlrq ghv prgëohv ã fruuhfwlrq g*huuhxu

Vwdwlvwltxh u�a � �oE2� �oEe� f2
� ��E2� ��Ee� -ere| |eS6

HFP +4;, f�2. f�f. f�S� f��. f��� f��f f�eb f�eb 3133
HFP +4<, f��H f�eH f�S� f�DS f�H� f��f f��� f��S 3133
Ohv vwdwlvwltxhv ua�/ �/ -ere|/ �oE&�/ f2

� hw ��E&� whvwhqw uhvshfwlyhphqw od qrupdolwì +Orpqlfnl0
Mdutxh0Ehud/ 4<;3,/ o*dxwrfruuìodwlrq ã o*ruguh � +Gxuelq/ 4<:3,/ od olqìdulwì gh o*HFP +Udpvh|/ 4<9<,/
ghv huuhxuv DUFK ã o*ruguh & +Hqjoh/ 4<;5,/ o*kìwìurvfìgdvwlflwì hq h{foxdqw ohv surgxlwv furlvìv ghv
uìjuhvvhxuv +lqwurgxfwlrq gx vhxo fduuì ghv uìjuhvvhxuv, +Zklwh/ 4<;3, hw o*dxwrfruuìodwlrq ã o*ruguh &
+Euhxvfk dqg Jrgiuh|/ 4<;9,1 Hoohv vrqw uhvshfwlyhphqw glvwulexwìhv vrxv ohxu k|srwkëvh qxooh vxlydqw od
orl gx �2

2/ �Efc ��/ gh 7|�_e?|A3&/ gx �2
& hw gx �2

&1

81515 Txdolwì suìglfwlyh gx prgëoh

Xqh sursulìwì lqwìuhvvdqwh gx prgëoh tx*lo hvw qìfhvvdluh gh frqvlgìuhu
hvw fhooh gh vhv shuirupdqfhv hq whuphv suìglfwliv1 Suìdodeohphqw ã o*ìwxgh gh
od txdolwì gh o*dmxvwhphqw gx prgëoh dx{ grqqìhv/ lo frqylhqw gh gìwhuplqhu
vrq dswlwxgh ã uhqguh frpswh ghv uìvxowdwv g*ìtxdwlrqv vdoduldohv dowhuqdwlyhv/
qrwdpphqw fhooh ìoderuìh sdu od Edqtxh gh Iudqfh vxu grqqìhv h{sulpìhv hq
EDVH 4<;31 Fh ghuqlhu prgìolvh ìjdohphqw oh frþw uìho gx wudydlo ã sduwlu
g*xqh uhsuìvhqwdwlrq ã fruuhfwlrq g*huuhxu rü od fleoh hvw h{sulpìh hq whuphv
gh sduw vdoduldoh gdqv od ydohxu dmrxwìh1 Dx prphqw gh od uìgdfwlrq gh fhw
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duwlfoh/ gdqv od yhuvlrq gx prgëoh pdfurìfrqrpltxh xwlolvìh sdu od Edqtxh
gh Iudqfh srxu od frqvwuxfwlrq gh surmhfwlrq gh pr|hq whuph/ oh sdudpëwuh
dvvrflì dx wdx{ gh fk÷pdjh hvw gh o*ruguh gh 6161 Frpswh whqx ghv uìylvlrqv
ghv frpswhv qdwlrqdx{/ vl qrxv hvwlprqv fhwwh ìtxdwlrq vxu od píph sìulrgh
hw ohv píphv grqqìhv txh fhoohv prelolvìhv gdqv fhwwh ìwxgh/ rq derxwlw ã =
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� ghv yduldeohv lqglfdwulfhv ydodqw � dx vhfrqg wulphvwuh
uhvshfwlyhphqw gh o*dqqìh 4<::/ 4<;5 hw hw 4<;6/ hw f srxu ohv dxwuhv gdwhv1

Dx frqwudluh gh o*ìtxdwlrq +4<,/ gdqv fh prgëoh od uìpxqìudwlrq hvw shuêxh
gdqv vrq dffhswlrq odujh sxlvtxh od qrq lqwìjudwlrq gx frlq vrfldo gdqv od
vroxwlrq vwdwltxh uhylhqw lpsolflwhphqw ã lpsrvhu txh ohv vdodulìv udlvrqqhqw
hq whuphv gh vdodluhv �euxwv0euxwv� +vdodluh euxw frpsoìwì sdu ohv frwlvdwlrqv
vrfldohv hpsor|hxuv,/ frqgxlvdqw ã od qhxwudolwì gh o*h�hw gx suìoëyhphqw
vrfldo vxu oh fk÷pdjh1 Ohv hpsor|ìv frqvlgëuhqw od wd{dwlrq vxu oh idfwhxu
wudydlo frpph xq uhyhqx ixwxu rx od frqwuhsduwlh g*r�uh gh elhqv sxeolfv1
O*lpsdfw gx wdx{ gh fk÷pdjh/ D�bI/ hvw xq shx prlqv txh oh grxeoh gh fhoxl
rewhqx vxu od edvh g*xqh hvwlpdwlrq vxu grqqìhv hq EDVH 4<;3 +fi1 Wdeohdx
S,1 Fhfl/ frqmxjxì dx idleoh | gh Vwxghqw gh od irufh gh udssho +dffhswdwlrq gh
o*k|srwkëvh qxooh g*devhqfh gh frlqwìjudwlrq,/ grqqh xqh suhplëuh lqglfdwlrq
dx fdudfwëuh shx dssursulì gh fh prgëoh1

Od sursulìwì g*hqfrpsdvvlqj rx g*lqfoxvlrq ghv hqvhpeohv g*lqirupdwlrq
dssruwìv sdu ghx{ prgëohv frqfxuuhqwv shuphw gh uhqguh frpswh ghv fdsd0
flwìv g*xq prgëoh grqqì ã h{soltxhu ohv sursulìwìv g*xq vhfrqg hw grqf qrxv
lqgltxh vxu oh frqwhqx lqirupdwlrqqho gh fkdfxqh ghv vsìfl�fdwlrqv1 Hq sud0
wltxh/ o*lqiìuhqfh gh fhwwh fdudfwìulvwltxh vh udpëqh ã h�hfwxhu xq whvw gh
uhvwulfwlrqv gdqv xq fdguh gh prgëohv qrq0hperñwìv +dxfxqh ghv ghx{ ìtxd0
wlrqv gh uìjuhvvlrq qh shxw v*h{sulphu frpph xq fdv sduwlfxolhu gh o*dxwuh,1
Qrxv h�hfwxrqv o*lqiìuhqfh gh o*lqfoxvlrq ghv hqvhpeohv g*lqirupdwlrq ghv
ìtxdwlrqv +4<, hw +53, dx pr|hq gx whvw a sursrvì sdu Gdylgvrq hw Pdf0
Nlqqrq +4<;4,1 Fh ghuqlhu vh udpëqh ã frqvwuxluh xqh uìjuhvvlrq duwl�flhooh
frpsuhqdqw fkdfxqh ghv ghx{ irupxodwlrqv frpph xq fdv sduwlfxolhu/ sxlv
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ã o*dlgh g*xqh vwdwlvwltxh gh Ilvkhu ã whvwhu vrlw o*rplvvlrq ghv yduldeohv suì0
vhqwhv xqltxhphqw gdqv oh prgëoh +4<, rx dowhuqdwlyhphqw fhoohv lqvìuìhv
h{foxvlyhphqw gdqv o*ìtxdwlrq +53,1

Wde1 ;= Whvw a g*hqfrpsdvvlqj srxu ohv prgëohv HFP +4<, hw +53,

K|srwkëvh qxooh
+53, 5 +4<, +4<, 5 +53,
L|3� L|3� L|3� L|3�

Suredelolwì pdujlqdoh f�2f f��. f�ff f�ff

Gh pdqlëuh ã qh sulyloìjlhu dxfxqh vsìfl�fdwlrq/ qrxv dyrqv h{ìfxwì oh
whvw hq lqvìudqw gdqv od fleoh gh orqj whuph vrlw oh wdx{ gh fk÷pdjh uhwdugì
gh e wulphvwuhv +frorqqhv 2 hw e gx Wdeohdx H, vrlw oh uhwdug g*ruguh � gh
fhwwh yduldeoh +frorqqhv � hw D gx Wdeohdx H,1 Dx uhjdug ghv ghx{ suhplëuhv
frorqqhv gh fkl�uhv gx Wdeohdx H/ lo dssdudñw fodluhphqw txh oh prgëoh +53,
hvw hperñwì gdqv o*ìtxdwlrq +4<,/ hw fhod txho txh vrlw oh uhwdug gh wdx{ gh
fk÷pdjh frqvlgìuì1 Dlqvl/ o*ìtxdwlrq +4<, irxuqlw xqh lqirupdwlrq vxssoìphq0
wdluh ã fhooh dssruwìh sdu +53, D frqwudulr/ oh iruw uhmhw gh o*k|srwkëvh qxooh/
Mf G Htxdwlrq +4<, 5 Htxdwlrq +53,/ lqgltxh txh fhwwh ghuqlëuh hvw uhgrq0
gdqwh ìwdqw grqqì od vsìfl�fdwlrq +4<,1 Hq frqvìtxhqfh/ qrwuh ìtxdwlrq hvw
vwdwlvwltxhphqw vx!vdqwh hw v|qwkìwklvh elhq oh prgëoh frqfxuuhqw gh vruwh
txh o*lqfoxvlrq ghv whuphv gh o*ìfkdqjh/ gx frlq vrfldo hw g*xqh g|qdpltxh
soxv lpsruwdqwh vxu oh wdx{ gh fk÷pdjh hw od surgxfwlylwì gx wudydlo irxu0
qlw xqh dssur{lpdwlrq soxv dssursulìh gx prgh gh irupdwlrq ghv vdodluhv hq
Iudqfh1

Dx ghoã gx idlw txh oh uìvxowdw gx whvw gh o*k|srwkëvh g*hperñwhphqw hvw
frqglwlrqqho dx fkrl{ gx prgëoh dowhuqdwli/ o*lqiìuhqfh gh fhwwh fdudfwìulvwltxh
dxwrulvh fhshqgdqw od frpsdudlvrq gh irupxodwlrqv txl rqw ghv lpsolfdwlrqv
ìfrqrpltxhv gl�ìuhqwhv1 Hq h�hw/ lfl od shuwlqhqfh gx frlq vdoduldo/ l1h1 ã od irlv
ghv whuphv gh o*ìfkdqjh lqwìulhxuv hw gx frlq vrfldo/ vrxoljqh uhvshfwlyhphqw
od suìsrqgìudqfh gx skìqrpëqh gh uìvlvwdqfh vdoduldoh dx{ fkrfv h{rjëqhv
hw od qrq qhxwudolwì gh od wd{dwlrq vxu od pdvvh vdoduldoh vxu od gìwhuplqdwlrq
gx fk÷pdjh vwuxfwxuho/ frpph o*dwwhvwh qrv suìfìghqwhv hvwlpdwlrqv1

Ohv judskltxhv ghv vlpxodwlrqv g|qdpltxhv +Judskltxhv . hw H, lqgltxhqw
txh oh prgëoh ã fruuhfwlrq g*huuhxu +4<, uhwudfh fruuhfwhphqw o*ìyroxwlrq
ghv uìpxqìudwlrqv +jolvvhphqw rx qlyhdx, vxu od sìulrgh1 Fhwwh ydolglwì hq0
ìfkdqwloorq/ frqmxjxì qrwdpphqw ã od vwdelolwì ghv frh!flhqwv +ydolglwì kruv0
ìfkdqwloorq,/ vljqdoh vd shuwlqhqfh frpph rxwlo gh suìylvlrq hw g*dqdo|vh
hpslultxh gx frþw gx wudydlo hq Iudqfh1 O*dmxvwhphqw gh o*ìtxdwlrq +4<,
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dx{ grqqìhv/ l1h1 dx yìulwdeoh pìfdqlvph gh irupdwlrq ghv vdodluhv/ ghphxuh
ìjdohphqw ydolgh srxu od suìylvlrq ghv yduldwlrqv wulphvwulhoohv ghv vdodluhv
+Judskltxh H,/ píph vl srxu fhuwdlqhv gdwhv ghv ìfduwv dssdudñvvhqw +sdu0
wlfxolëuhphqw dx gìexw gh o*dqqìh 4<<: txl fruuhvsrqg hq idlw ã xq slf ghv
dffìoìudwlrqv fxpxoìhv gh od surgxfwlylwì gx wudydlo,1

816 Lpsolfdwlrqv srxu oh QDLUX

O*k|srwkëvh g*krprjìqìlwì g|qdpltxh hqwuh oh vdodluh qrplqdo hw ohv sul{
gh ydohxu dmrxwìh hvw sdu frqvwuxfwlrq lpsrvìh gdqv od g|qdpltxh gh frxuw
whuph gh o*ìtxdwlrq +prgìolvdwlrq gx vdodluh uìho, gh vruwh txh ohv yduld0
wlrqv ghv sul{ grphvwltxhv lqgxlvhqw ghv prgl�fdwlrqv gh vhqv lghqwltxh gx
vdodluh qrplqdo1 Fhwwh k|srwkëvh g*krprjìqìlwì g|qdpltxh shuphw qrwdp0
phqw g*ìylwhu txh q*h{lvwh ã orqj whuph xq duelwudjh hqwuh oh wdx{ gh fk÷pdjh
g*ìtxloleuh hw o*lq dwlrq/ jdudqwlvvdqw dlqvl txh fh wdx{ gh fk÷pdjh gh orqj
whuph hvw elhq xq wdx{ gh fk÷pdjh q*dxjphqwdqw sdv o*lq dwlrq +QDLUX,1

Od frqiurqwdwlrq ã od frxueh g*dvsludwlrq vdoduldoh gh od iurqwlëuh gx sul{
ghv idfwhxuv gx w|sh R�@| ' kf n k E�| � �|� n E�� k� S&|/ gì�qlw xq xqltxh
wdx{ gh fk÷pdjh gh orqj whuph LW/ txl vrxv fhuwdlqhv uhvwulfwlrqv vxu ohv ìodv0
wlflwìv gh orqj whph shxw v*lqwhusuìwhu frpph xq wdx{ gh fk÷pdjh frpsdwleoh
dyhf xqh lq dwlrq vwdeoh gdqv oh orqj whuph1

LW ' � �

qe E��

�
ERS� R�@� n

E�� k�

k
ES& � R�@� n q� E�� Srn q2 E�� RoJ_|� �|n B(W

�

�

dyhf S& oh frþw g*xvdjh gx fdslwdo/ k 5 dfc �o hw qe E�� xq frh!flhqw grqw oh
vljqh dwwhqgx hvw qìjdwli1

LW ' f�2b

�
ERS� R�@� n

E�� k�

k
ES& � R�@� n Srn RoJ_|� �|� kf n f�De(W

�

�

Dlqvl/ vl o*rq frqvlgëuh txh ohv hqwuhsulvhv gìwhuplqhqw ohxu sul{ hq dssoltxdqw
xq pdun0xs vxu oh frþw xqlwdluh gh surgxfwlrq +frþwv ghv idfwhxuv wudydlo
hw fdslwdo,/ oh wdx{ gh fk÷pdjh vwuxfwxuho gìshqgud srvlwlyhphqw gh o*ìfduw
gh od surgxfwlylwì dssduhqwh gx wudydlo ã vrq u|wkph whqgdqflho +jdlqv gh
surgxfwlylwì, gx frþw uìho gx fdslwdo/ ghv whuphv gh o*ìfkdqjh lqwìulhxu +hw
grqf gx sul{ uhodwli gh o*ìqhujlh, hw gx qlyhdx gh suìoëyhphqw vrfldo +l1h1 gx
frlq vdoduldo,1 Fkdfxq ghv gìwhuplqdqwv ghyudlhqw mrxhu dyhf soxv rx prlqv
g*lqwhqvlwì vxlydqw od sìulrgh frqvlgìuìh1
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9 Frqfoxvlrq
Fhw duwlfoh v*lqvfulw gdqv o*ìoderudwlrq g*xqh ìtxdwlrq gh vdodluh gx pr0

gëoh pdfurìfrqrpltxh gh suìylvlrq gh od Edqtxh gh Iudqfh1 Lo v*djlvvdlw
hq idlw g*dssruwhu xq ìfodludjh vxu oh skìqrpëqh gh prgìudwlrq vdoduldoh
frqvwdwì Iudqfh ghsxlv oh gìexw ghv dqqìhv txdwuh0ylqjw0gl{/ hw soxv suìfl0
vìphqw g*ìydoxhu ìfrqrpìwultxhphqw txho u÷oh rqw mrxì ohv dooìjhphqwv gh
frwlvdwlrqv gh vìfxulwì vrfldoh gdqv fhwwh lq h{lrq gh o*dxjphqwdwlrq ghv uì0
pxqìudwlrqv1 Qrxv frq�uprqv txh oh frlq vrfldo d frqwulexì judqghphqw ã
od prqwìh gx fk÷pdjh hq Iudqfh/ hw prqwurqv txh oh uìfhqw skìqrpëqh gh
prgìudwlrq vdoduldoh hqwudñqì sdu od plvh hq sodfh gh od uìgxfwlrq gx whpsv
gh wudydlo uìvxowdlw soxv g*xqh suìiìuhqfh srxu o*hpsorl soxv lpsruwdqwh gh od
sduw ghv vdodulìv +rx g*xq srxyrlu gh qìjrfldwlrqv vdoduldohv prlqguh, txh od
shufhswlrq sdu ohv hpsor|ìv g*xqh dpìolrudwlrq gh ohxuv uìpxqìudwlrqv vxlwh
dx{ edlvvhv gh fkdujhv vrfldohv1 Qrxv prqwurqv hq�q txh od fleoh gh vdodluh
looxvwuh od yrorqwì ghv hpsor|ìv gh pdlqwhqlu xqh fhuwdlqh qruph gh srxyrlu
g*dfkdw frqiruph dyhf xq sduwdjh vdodluh0sur�w vwdeoh ã orqj whuph1

Qrwrqv tx*dx frxuv gh qrv lqyhvwljdwlrqv ìfrqrpìwultxhv/ od gl!fxowì ã
ìwdeolu xqh ìtxdwlrq gh vdodluh ydolgh hw oh fdudfwëuh �shuwxuedwhxu� gh od
surgxfwlylwì gx wudydlo vxjjëuhqw tx*xqh slvwh lqwìuhvvdqwh gh uhfkhufkh vhudlw
o*rewhqwlrq g*xqh phvxuh fruuhfwh gh o*h!flhqfh gx wudydlo1 Sdu h{hpsoh/ vrxv
o*k|srwkëvh g*xq surjuëv whfkqltxh qhxwuh dx vhqv gh g*Kduurg/ fhwwh ghuqlëuh
vhud dssur{lpìh sdu oh udssruw hqwuh od surgxfwlylwì joredoh ghv idfwhxuv
+uìvlgx gh Vrorz, hw od sduw ghv vdodluhv gdqv od ydohxu dmrxwìh +Eodqfkdug/
4<<: hw 5333,1

Hq rxwuh/ ã remhw suìylvlrqqho/ o*ìtxdwlrq +4<, shxw wrxwhirlv íwuh dpì0
olruìh vl o*rq vh sodfh gdqv xq fdguh prlqv uhvwulfwli1 Lo vhudlw sdu h{hpsoh
lqwìuhvvdqw g*dssuìflhu o*lpsdfw ã frxuw whuph gx vdodluh krudluh plqlpxp/
gh o*lqghpqlvdwlrq ghv fk÷phxuv rx gh o*kìwìurjìqìlwì gh o*r�uh gh wudydlo
+suìsrqgìudqfh ghv fk÷phxuv ã orqjxh gxuìh, vxu oh prgh gh irupdwlrq ghv
vdodluhv1
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; Dsshqgl{
Ohv grqqìhv xwlolvìhv ìpdqhqw ghv Frpswhv Qdwlrqdx{ wulphvwulhov gh

o*Lqvhh gh pdl 5334 hw frxyuhqw od sìulrgh 4<:3T405334T7/ derxwlvvdqw dlqvl
ã xq ìfkdqwloorq lqlwldo gh 45; revhuydwlrqv1 Od qrwdwlrq hq plqxvfxoh ghv
yduldeohv vljql�h txh fhv vìulhv vrqw lqwurgxlwhv hq orjdulwkph soxw÷w tx*hq
qlyhdx +ohwwuh pdmxvfxoh,1

�| ' Vdodluh qrplqdo euxw2euxw sdu wíwh @ udssruw hqwuh od pdvvh vdod0
uldoh +| frpsulv ohv frwlvdwlrqv vrfldohv hpsor|hxuv, yhuvìh sdu ohv vrflìwìv
�qdqflëuhv/ qrq �qdqflëuhv hw ohv hqwuhsulvhv lqglylgxhoohv hw o*hqvhpeoh ghv
h�hfwliv vdodulìv gh fhv �uphv >

RS| ' Gì dwhxu gh od frqvrppdwlrq ghv pìqdjhv hq elhqv hw vhuylfhv >
R�@| ' Sul{ gh od ydohxu dmrxwìh ghv vrflìwìv �qdqflëuhv/ qrq �qdqflëuhv

hw ohv hqwuhsulvhv lqglylgxhoohv >
R_|| ' Surgxfwlylwì dssduhqwh gx wudydlo @ udssruw hqwuh od ydohxu dmrxwìh

hq yroxph ghv vrflìwìv �qdqflëuhv/ qrq �qdqflëuhv hw ohv hqwuhsulvhv lqglyl0
gxhoohv hw ohxuv h�hfwliv >

L| ' Wdx{ gh fk÷pdjh hq (/ frqvwuxfwlrq Edqtxh gh Iudqfh ã sduwlu gh
od srsxodwlrq dfwlyh dx vhqv gx ELW >

Sr| ' |Sren |Srrn |Sr}So_r >
|Sre| ' Wdx{ dssduhqw gh frwlvdwlrqv vrfldohv hpsor|hxuv @ udssruw hqwuh

oh prqwdqw ghv frwlvdwlrqv vrfldohv hpsor|hxuv yhuvìhv sdu ohv vrflìwìv �qdq0
flëuhv/ qrq �qdqflëuhv hw ohv hqwuhsulvhv lqglylgxhoohv hw oh wrwdo ghv vdodluhv
euxwv yhuvìv sdu fhv vrflìwìv >

|Srr| ' Wdx{ dssduhqw gh frwlvdwlrqv vrfldohv vdoduldohv @ @ udssruw hqwuh
oh prqwdqw ghv frwlvdwlrqv vrfldohv vdodulìv yhuvìhv sdu ohv vrflìwìv �qdqflëuhv/
qrq �qdqflëuhv hw ohv hqwuhsulvhv lqglylgxhoohv hw oh wrwdo ghv vdodluhv euxwv
yhuvìv sdu fhv vrflìwìv >

|Sr}So_r| ' |Sr}S| n |So_r| >
|Sr}| ' Wdx{ h�hfwli gh frqwulexwlrq vrfldoh jìqìudolvìh fruuljì srxu txh

od wd{dwlrq qh sruwh txh vxu od vhxoh pdvvh vdoduldoh >
|So_r| ' Wdx{ h�hfwli gh frqwulexwlrq dx uhperxuvhphqw gh od ghwwh vr0

fldoh fruuljì srxu txh od wd{dwlrq qh sruwh txh vxu od vhxoh pdvvh vdoduldoh1
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Uìiìuhqfhv
^4` Doodug0Suljhqw F1/ F1 Dxghqlv/ N1 Ehujhu/ Q1 Fduqrw/ V1 Gxfkíqh hw

I1 Shvlq +5334, Prgëoh pdfurìfrqrpltxh gh suìylvlrq Pìvdqjh gh od
Gluhfwlrq gh od Suìylvlrq/ Grfxphqw gh wudydlo gh od Gluhfwlrq gh od
Suìylvlrq/ Plqlvwëuh gh o*Hfrqrplh hw ghv Ilqdqfhv1

^5` Edjkol P1/ J1 Fhwwh hw D1 V|oydlq +5335, Ohv gìwhuplqdqwv gx wdx{ gh
pdujh hq Iudqfh hw txhotxhv dxwuhv judqgv sd|v lqgxvwuldolvìv = dqdo|vh
hpslultxh vxu od sìulrgh 4<:305333/ Grfxphqw gh wudydlo/ Gluhfwlrq ghv
Hwxghv Hfrqrpltxhv hw gh od Uhfkhufkh/ Edqtxh gh Iudqfh1

^6` Edqhumhh D1/ M1M1 Grodgr hw U1 Phvwuh +4<<5, Rq vrph whvwv iru frlq0
whjudwlrq = wkh frvw ri vlpsolflw|/ Grfxphqw gh wudydlo q� <635/ Vhuylfh
g*Hwxghv/ Edqtxh g*Hvsdjqh1

^7` Edqhumhh D1/ M1M1 Grodgr M1Z1 Jdoeudlwk hw G1 Khqgu| +4<<6, Frlqwh0
judwlrq/ huuru0fruuhfwlrq/ dqg wkh hfrqrphwulf dqdo|vlv ri qrq0vwdwlrqdu|
gdwd/ Dgydqfhg Wh{wv lq Hfrqrphwulfv/ R{irug Xqlyhuvlw| Suhvv/ R{irug1

^8` Ehdq F1 +4<<7, Hxurshdq xqhpsor|phqw = d vxuyh|/ Mrxuqdo ri Hfrqrplf
Olwhudwxuh 65/ 8:6094<1

^9` Eodqfkdug R1 +4<<:, Wkh phglxp whup/ Eurrnlqjv Sdshuv rq Hfrqrplf
Dfwlylw| q�5/ ;<048;1

^:` Eodqfkdug R1 +5333, Wkh hfrqrplfv ri xqhpsor|phqw = vkrfnv/ lqvwl0
wxwlrqv/ dqg lqwhudfwlrqv/ Olrqho Ureelqv Ohfwxuhv/ Orqgrq Vfkrro ri
Hfrqrplfv1

^;` Eodqfkdug R1 hw O1 Ndw} +4<<:,Zkdw gr zh nqrz dqg gr qrw nqrz derxw
wkh qdwxudo udwh ri xqhpsor|phqw/ Mrxuqdo ri Hfrqrplf Shuvshfwlyh 44/
840:51

^<` Eodqfkdug R1 hw O1 Ndw} +4<<<, Zdjh g|qdplfv = uhfrqflolqj wkhru| dqg
hylghqfh/ Dphufldq Hfrqrplf Uhylhz ;</ 9<0:71

^43` Eodqfk rzhu R1 hw D1 Rvzdog +4<<7, Wkh zdjh fxuyh/ PLW Suhvv/ Fdp0
eulgjh Pdvvdfkxvvhwv1

^44` Eodqfk rzhu R1 hw D1 Rvzdog +4<<8, Dq lqwurgxfwlrq wr wkh zdjh fxuyh/
Mrxuqdo ri Hfrqrplf Shuvshfwlyh </ 486049:1

^45` Erqqhw [1 hw V1 Pdkirx} +4<<9, Wkh lq xhqfh ri gl�huhqw vshfl�fdwlrqv
ri zdjhv sulfhv vsludov rq wkh phdvxuh ri wkh QDLUX = wkh fdvh ri Iudqfh/
Grfxphqw gh wudydlo J<944/ Gluhfwlrq ghv Hwxghv hw ghv V|qwkëvhv Hfr0
qrpltxhv/ LQVHH1

^46` Fdkxf S1 +4<<6, Ohv irqghphqwv wkìrultxhv/ od Shuvlvwdqfh gx Fk÷pdjh/
Hfrqrplfd/ S1 \1 Khqlq Hglwlrq/ 407;1
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^47` Fdkxf S1 hw ]|oehuehuj +4<<9, Hfrqrplh gx wudydlo/ Gh Erhfn Xqlyhuvlwì
Hglwlrq/ Eux{hoohv

^48` Froodug I1 hw Kìqlq S0\1 +4<<7, Dx0ghoã gh od frxueh gh Skloolsv/ od
Shuvlvwdqfh gx Fk÷pdjh/ Hfrqrplfd/ S1\1 Khqlq Hglwlrq/ 48<04;41

^49` Frwlv M10S1 hw Orx�u U1 +4<<3, Irupdwlrq ghv vdodluhv/ fk÷pdjh g*ìtxl0
oleuh hw lqflghqfh ghv frwlvdwlrqv vxu oh frþw gx wudydlo/ Hfrqrplh hw
Suìylvlrq/ q� <50<7/ <:04431

^4:` Frwlv M10S1/ U1 Pìdu| hw Q1 Vref}dn +4<<9, Oh fk÷pdjh g*ìtxloleuh hq
Iudqfh/ Grfxphqw gh wudydlo q� <9047 gh od Gluhfwlrq gh od Suìylvlrq/
Plqlvwëuh gh o*Hfrqrplh hw ghv Ilqdqfhv1

^4;` Frwlv M10S1 hw H1 Uljqrov +4<<;, Oh sduwdjh gh od ydohxu dmrxwìh = txhotxhv
hqvhljqhphqwv wluìv gx sdudgr{h iudqfr0dpìulfdlq/ Uhyxh gh o*RIFH 98/
5<406771

^4<` Gdylgvrq M1 H1 K1/ Khqgu| G1 I1/ Vued I1/ hw V1 \hr +4<:;, Hfrqrphwulf
prghoolqj ri wkh djjuhjdwh wlph0vhulhv uhodwlrqvkls ehwzhhq frqvxphuv*
h{shqglwxuh dqg lqfrph lq wkh Xqlwhg Nlqjgrp/ Hfrqrplf Mrxuqdo ;;/
99409<51

^53` Gdylgvrq U1 hw M1 J1 PdfNlqqrq +4<;4, Vhyhudo whvwv iru prgho vsh0
fl�fdwlrq lq wkh suhvhqfh ri dowhuqdwlyh k|srwkhvhv/ Hfrqrphwulfd 7</
:;40:<61

^54` Glfnh| G1D1 hw V1J1 Sdqwxod +4<;:, Ghwhuplqlqj wkh rughu ri gl�huhq0
flqj lq dxwruhjuhvvlyh surfhvvhv/ Mrxuqdo ri Exvlqhvv dqg Hfrqrplfv
Vwdwlvwlfv 48/ 78807941

^55` Grruqln M1 hw G1I1 Khqgu| +4<<7, SFjlyh pdqxdo yhuvlrq : = dq lq0
whudfwlyh hfrqrphwulf prghoolqj v|vwhpv/ Lqvwlwxwh ri Hfrqrplfv dqg
Vwdwlvwlfv/ Xqlyhuvlw| ri R{irug1

^56` Hqjoh U1I1 hw F1 Judqjhu +4<;:, Frlqwhjudwlrq dqg huuru fruuhfwlrq =
uhsuhvhqwdwlrq/ hvwlpdwlrq dqg whvwlqj/ Hfrqrphwulfd 88/ 58405:91

^57` Hvwhydr P1 hw Q1 Qdujlv +5335, Zdjh prghudwlrq lq Iudqfh/ LPI Zru0
nlqj sdshu1

^58` Iudlvvh K1 +5335, Hvwlpdwlrq gx eorf g*r�uh gx prgëoh gh suìylvlrq pd0
furìfrqrpltxh gh od Edqtxh gh Iudqfh/ Grfxphqw gh wudydlo/ Gluhfwlrq
ghv Hwxghv Hfrqrpltxhv hw gh od Uhfkhufkh/ VHPHS/ Edqtxh gh Iudqfh1

^59` Iulhgpdq P1 +4<9;, Wkh uroh ri prqhwdu| srolf|/ Dphulfdq Hfrqrplf
Uhylhz 8;/ 404:1

^5:` Jrugrq U1M1 +4<<:, Wkh wlph0ydu|lqj QDLUX dqg lwv lpsolfdwlrqv iru
hfrqrplf srolf|/ Mrxuqdo ri Hfrqrplf Shuvshfwlyhv 44+4,/ 440651
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^5;` Kdoguxs Q1 +4<<7, Vhplsdudphwulf whvwv iru grxeoh xqlw urrwv/ Mrxuqdo
ri Exvlqhvv dqg Hfrqrplf Vwdwlvwlfv 45/ 43<04551

^5<` Kdqvhq E1H1 +4<<8, Uhwklqnlqj wkh xqlyduldwh dssurdfk wr xqlw urrw
whvwlqj = xvlqj fryduldwhv wr lqfuhdvh srzhu/ Hfrqrphwulf Wkhru| 44/
447;044:41

^63` Kdv}d G1S1 hw Z1D1 Ixoohu +4<:<, Hvwlpdwlrq ri dxwruhjuhvvlyh surfhvvhv
zlwk xqlw urrwv/ Dqqdov ri Vwdwlvwlfv :/ 4439044531

^64` Kh|hu H1/ K1 Oh Elkdq hw I1 Ohudlv +5333, Uhodwlrq gh Skloolsv/ erxfoh
sul{0vdodluh = xqh hvwlpdwlrq sdu od pìwkrgh gh Mrkdqvhq/ Hfrqrplh hw
Suìylvlrq q� 479/ 7608<1

^65` O*Kruw| \1 hw Q1 Vref}dn +4<<9, Lghqwl�fdwlrq gh od frxueh gh vdodluh
hw gìwhuplqdqwv gx fk÷pdjh g*ìtxloleuh gdqv xq prgëoh gh qìjrfldwlrq
vdoduldoh/ Grfxphqw gh wudydlo q� <90: gh od Gluhfwlrq gh od Suìylvlrq/
Plqlvwëuh gh o*Hfrqrplh hw ghv Ilqdqfhv1

^66` O*Kruw| \1 hw Q1 Vref}dn +4<<:, Hvwlpdwlrqv g*xq prgëoh ZV0SV vxu
grqqìhv wulphvwulhoohv iudqêdlvhv/ Grfxphqw gh wudydlo q�<90; gh od Gl0
uhfwlrq gh od Suìylvlrq/ Plqlvwëuh gh o*Hfrqrplh hw ghv Ilqdqfhv1

^67` O*Kruw| \1 hw I1 Wkledxow +4<<:, Oh QDLUX hq Iudqfh = ohv lqvx!vdqfhv
g*xqh frxueh gh Skloolsv/ Hfrqrplh hw Suìylvlrq q�45:/ ;60<<1

^68` Lqghu E1 +4<<6, Hvwlpdwlqj orqj0uxq uhodwlrqvklsv lq hfrqrplfv = d frp0
sdulvrq ri gl�huhqw dssurdfkhv/ Mrxuqdo ri Hfrqrphwulfv 8:/ 8609;1

^69` Ludf G1 +5333, Hvwlpdwlrq ri d wlph0ydu|lqj QDLUX iru Iudqfh/ Grfx0
phqw gh wudydlo QHU q�:8/ Gluhfwlrq ghv Hwxghv Hfrqrpltxhv hw gh od
Uhfkhufkh/ Edqtxh gh Iudqfh1

^6:` Mrkqvrq J1H1 hw U1 Od|dug +4<;9, Wkh qdwxudo udwh ri xqhpsor|phqw =
h{sodqdwlrq dqg srolf|/ Kdqgerrn ri Oderu Hfrqrplfv yro1 LL/ R1 Dvkhq0
ihowhu dqg U1 Od|dug Hglwlrqv Qruwk0Kroodqg/ Dpvwhugdp1

^6;` Nuhphuv M1M1P1/ Hulfvvrq Q1U1 hw M1 Grodgr +4<<5, Wkh srzhu ri frlqwh0
judwlrq whvwv/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv 87/ 658067;1

^6<` Od|dug U1/ V1 Qlfnhoo hw U1 Mdfnpdq +4<<4, Xqhpsor|phqw/ R{irug Xql0
yhuvlw| Suhvv/ R{irug1

^73` Oxfdv U1 H1 +4<:9, Hfrqrphwulf srolf| hydoxdwlrq = d fulwltxh/ Mrxuqdo
ri Prqhwdu| Hfrqrplfv 5/ 4<0791

^74` Pdqqlqj D1 +4<<6, Zdjh edujdlqlqj dqg wkh Skloolsv fxuyh = wkh lghq0
wl�fdwlrq dqg wkh vshfl�fdwlrq ri djjuhjdwh zdjh htxdwlrqv/ Hfrqrplf
Mrxuqdo 436/ <;044;1
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^75` Plkrxel I1 +4<<<, Sduwdjh gh od ydohxu dmrxwìh hq Iudqfh hw hq Dooh0
pdqjh/ Grfxphqw gh wudydlo QHU q�Se/ Gluhfwlrq ghv Hwxghv Hfrqr0
pltxhv hw gh od Uhfkhufkh/ Edqtxh gh Iudqfh1

^76` Sdqwxod V1J1 +4<;9, Ghwhuplqlqj wkh rughu ri gl�huhqflqj lq dxwruhjuhv0
vlyh surfhvvhv/ Grfxphqw gh wudydlo/ Ghsduwphqw ri Vwdvwlvwlfv/ Qruwk
Fdurolqd Vwdwh Xqlyhuvlw|1

^77` Sdvvhurq Y1 +5335, 68 khxuhv = 6 dqv gh plvh hq rhxyuh gx glvsrvlwli
�Dxeu| L�/ Suhplëuhv V|qwkëvhv/ Iìyulhu 5335/ GDUHV Plqlvwëuh gh
o*Hpsorl hw gh od Vrolgdulwì1

^78` Skhosv H1V1 +4<9:, Skloolsv fxuyhv/ h{shfwdwlrqv ri lq dwlrq/ dqg rswlpdo
xqhpsor|phqw ryhu wlph/ Hfrqrplfd 67/ 58705;41

^79` Skloolsv S1F1E1 hw V1Q1 Gxuodxi +4<;9, Pxowlsoh wlph vhulhv uhjuhvvlrq
zlwk lqwhjudwhg surfhvvhv/ Uhylhz ri Hfrqrplf Vwxglhv 86/ 7:607<8

^7:` Skloolsv S1F1E1 dqg E1H1 Kdqvhq +4<<3, Vwdwlvwlfdo lqihuhqfh lq lqvwux0
phqwdo yduldeohv uhjuhvvlrq zlwk UE�� surfhvvhv/ Uhylhz ri Hfrqrplf
Vwxglhv 8:/ <<04581

^7;` Skloolsv S1F1E1 hw P1 Oruhwdq +4<<4, Hvwlpdwlqj orqj uxq hfrqrplf htxl0
oleuld/ Uhylhz ri Hfrqrplf Vwxglhv 8;/ 73:07691

^7<` Suljhqw F1 +4<<<, Od sduw ghv vdodluhv gdqv od ydohxu dmrxwìh hq
Iudqfh = xqh dssurfkh pdfurìfrqrpltxh/ Hfrqrplh hw Vwdwlvwltxh 4<<<0
6/ q�656/ :60<41

^83` Ulfkdugvrq S1/ Errqh O1/ Jlruqr F1/ Phdffl P1/ Udh G1 hw Wxuqhu G1
+5333, Frqfhsw srolf|0xvh dqg phdvxuhphqw ri vwuxfwxudo xqhpsor|0
phqw = hvwlpdwlqj d wlph0ydu|lqj QDLUX dfurvv 54 RHFG frxqwulhv/
Grfxphqw gh wudydlo q�2Df/ mxlq 5333/ RFGH1

^84` Vdlnnrqhq S1 +4<<4, Dv|pswrwlfdoo| h!flhqw hvwlpdwlrq ri frlqwhjudwlrq
uhjuhvvlrqv/ Hfrqrphwulf Wkhru| :/ 40541

^85` Vdujdq M1 G1 +4<97, Zdjhv dqg sulfhv lq wkh Xqlwhg Nlqjgrp = d vwxg|
lq hfrqrphwulf phwkrgrorj|/ lq G1I1 Khqgu| hw N1 I1 Zdoolv +hgv, =
Hfrqrphwulfv dqg txdqwlwdwlyh hfrqrplfv/ Edvlo Eodfnzhoo/ R{irug/ 4<;7/
uhsulqwhg yhuvlrq1

^86` Vkdslur F1 hw M1H1 Vwljolw} +4<;7, Htxloleulxp xqhpsor|phqw dv d zrunhu
glvflsolqh ghylfh/ Dphulfdq Hfrqrplf Uhylhz :7+6,/ 76607771

^87` Vwrfn M1K1 hw P1Z1 Zdwvrq +4<<6, D vlpsoh hvwlpdwru ri frlqwhjudwlqj
yhfwruv lq kljkhu rughu lqwhjudwhg v|vwhpv/ Hfrqrphwulfd 94+7,/ 44604771

^88` Vwljolw} M1H1 +4<:7, Zdjh ghwhuplqdwlrq dqg xqhpsor|phqw lq OGFv/
Txduwhuo| Mrxuqdo ri Hfrqrplfv ;;/ 4<7055:1
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^89` Zhlvv D1 +4<;3, Mre txhxhv dqg od|r�v lq oderxu pdunhw zlwk  h{leoh
zdjhv/ Mrxuqdo ri Srolwlfdo Hfrqrp| ;;/ 856086;1

^8:` ]lyrw H1 +4<<7, Vlqjoh htxdwlrq frqglwlrqdo huuru0fruuhfwlrq prgho edvhg
whvwv iru frlqwhjudwlrq/ Glvfxvvvlrq sdshu <7045/ Ghsduwphqw ri Hfrqr0
plfv/ Xqlyhuvlw| ri Zdvklqjwrq/ Vhdwwoh1

^8;` ]lyrw H1 +4<<9, Wkh srzhu ri vlqjoh htxdwlrq whvwv iru frlqwhjudwlrq zkhq
wkh frlqwhjudwlqj yhfwru lv suhvshfl�hg/ Hfrqrphwulf Wkhru| 49+6,/ 73:0
76<1
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